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Memo

To

From

Date

Sami Ayoub, P.E., MCDOT
Bobbie Ohler, P.E., FCDMC
Tom Kmetz, P.E., City of Mesa
Alex Coronel, P.E., AMEC

July 19, 2005

Subject Field Change Memorandum for Minor Revisions to Final Improvement Plans
for W.O. #68927 (Ellsworth Road Phase I)

Project Stakeholders and Construction Contractor,

The purpose of this technical memorandum is to provide a supplement to the Final Improvement
Plans, dated April 15,2005, for W.O. #68927 (Ellsworth Road - Phase I, Germann road to Ray
Road) to reflect minor field revisions that should be made to said plans during project
construction.

This memorandum addresses the following six (6) items:

ITEM 1: - ~EE. A?pE-~(x N.
The revised Design Memorandum for Ellsworth Road Overtopping and supporting attachments
dated May 19, 2005; included in the Final Drainage Report for Ellsworth Road Phase I dated
May 23, 2005 show that the proposed berm at channel station 500+00 to 502+00 is no longer
necessary. Therefore the berm should NOT be built. Further clarification is provided in the
Design Memorandum for Ellsworth Channel Overtopping, dated July 19, 2005.

ITEM 2:
On sheet S09, the plan view note should read; "4 CELLS, 10x6x24' ", NOT 6 CELLS. (See
Attached S09)

ITEM 3:
On sheet S02, the station and invert elevation at the downstream end of the culvert apron
should be changed to; Sta. = 467+02.86 and EI. = 1380.44. The slope of the apron should be
changed to; S =-0.0855%. (See Attached S02)

ITEM 4:
On sheet S01 , the invert elevation at the upstream and downstream ends of the culvert apron
should be changed to; EI. (Upstream) =1383.47, EI. (Downstream) =1383.42. (See Attached
S01 )

, AMEC Infrastructure. Inc.
4435 East Holmes Avenue
Mesa. Arizona 85206-3372
Tel (480) 830-3700
Fax (480) 830-3903
www.amec.com
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ITEM 5:
At each concrete box culvert outlet apron, drain slots shall be added at each barrel centerline
per ADOT Std. DeL 8-06.10. Also the downstream Valley Gutter shown on Detail Sheet CHD4
shall NOT be constructed but rather the dumped riprap shall be warped to create a smooth
transition between the apron elevation and the channel flow line elevation. (See Attached
CHD4)

ITEM 6:
Per Section 215 of the Project Final Special Provisions; "In addition to grading per finished
grade tolerances, the channel shall be graded to drain". This is especially critical from channel
stations 446+98.90 to 552+52.28 where the proposed channel is of shallow slope and runs
parallel to Ellsworth Road. The finished channel should be free of any areas that would result in
the accumulation of standing water. To further promote positive drainage it is recommended
that the channel be built from downstream to upstream.

If there are any questions, comments or concerns regarding this memorandum please feel free
to contact AMEC.
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Memo

To Sami Ayoub, P.E., MCDOT
Bobbie Ohler, P.E., FCDMC
Tom Kmetz, P.E., City of Mesa

From Alex Coronel, P.E., AMEC

Date November 28, 2004
Revised: May 19, 2005
Revised: July 19, 2005

Subject Design Memorandum for Ellsworth Channel Overtopping
W.O. #68927 (Ellsworth Road Phase I)

~EE­

A?'PE-~D 1)(

N
PURPOSE: The purpose of this memorandum is to document the results of the evaluation of
the proposed Ellsworth Channel hydraulic design. The results of the hydraulic design and
analysis demonstrate that the new channel, which is designed for developed watershed
conditions runoff, will not make flooding conditions worse during a 1DO-year storm event under
existing watershed conditions. The evaluation focused on the channel reach from the existing
Pecos Road alignment extending 3200 feet north (See attached exhibits). This revision dated
July 19, 2005 does not differ from the May 19, 2005 memorandum in terms of calculated
results, but rather serves to further clarify the implications of said results. (Additions are
shown in bold.)

HYDROLOGY: The developed watershed peak discharges are significantly lower than the peak
discharges under existing watershed conditions due to on-site retention requirements imposed
on new development. Of greater impact in this area is the impact of the proposed Pecos
detention basins planned at the Maricopa / Pinal County boundary as outlined in the East Mesa
Area Drainage Master Plan (ADMP) (See attached ADMP Area 1 Preliminary Plan, by Dibble
and Associates). The developed conditions channel design discharge at existing Pecos Road is
600 cfs. The existing conditions peak discharge at the same location is 2858 cfs.

The ADMP existing conditions hydrology model shows runoff generated south and east of
existing Pecos Road, draining west to Ellsworth ~oad, crossing Ellsworth Road and continuing
west along the Pecos Road alignment. Runoff generated north and east of the existing Pecos
Roadas well as runoff generated in Pinal County, is diverted along the north side of the existing
Pecos Road to Ellsworth Road. At~E"sworth Road this runoff flows north along Ellsworth Road
and crosses Ellsworth Road into the Williams Gateway Airport North Perimeter ChanneL

HYDRAULIC EVALUATION: This evaluation considers the impact of the proposed channel
construction on overtopping flows leaving the channel and continuing west along the historic
flow path. Two HEC-RAS models were developed to estimate overtopping flows.

HEC-RAS model. EllsworthChannel. prj (Plan: Final Unplugged Int CIP Q Weir No Berm.p03)
was developed based on proposed channel and road geometry. HEC-RAS lateral weir routing

- was used to estimate the flow leaving the channel and continuing west onto WGA property. The

. AMEC Infrastructure. Inc.
4435 East Holmes Avenue
Mesa, Arizona 85206-3372
Tel (480) 830-3700
Fax (480) 830-3903
www.amec.com
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lateral weir location is shown on the attached Figure: Weir Exhibit - Proposed Condition. The
highest ground elevation adjacent to the channel was used as the weir elevation for the
proposed condition; this coincided with the top of the WGA access /road throughout much of the
reach.

HEC-RAS model EllsworthExistingOT.prj was developed based on existing channel and road
geometry. HEC-RAS lateral weir routing was used to estimate the flow overtopping the
Ellsworth Road and existing channel. Again, the highest ground elevation adjacent to the
existing channel was used as the weir elevation for the existing conditions. This consists of the
GM access road at the upstream end of the model and the WGA access road at the
downstream end. This is shown on the attached Figure: Weir Exhibit - Existing Condition.

RESULTS:
• The. existing watershed flow escapes the proposed Ellsworth Channel and continues

west onto WGA property from channel station 14451 to channel station 12800 see
Figure: Weir Exhibit - Proposed Condition. Approximately 1160 cfs escapes to the west.
The amount of existing watershed flow crossing existing Ellsworth Road and channel
from the same reach, from Pecos road to channel station 12800, is approximately 1780
cfs see Figure: Weir Exhibit - Existing Condition. Note that the proposed HEC-RAS
Channel Stationing =Existing Channel Stationing - 100, upstream of station 11400, this
is accounted for on the attached figures and the attached Channel Depth Check. xIs
Table. The amount of existing watershed flow leaving the proposed channel and
continuing west (1160 cfs) is less the existing watershed flow crossing the existing road
and channel and continuing west (1780 cfs). Therefore the channel construction does
not have a negative impact on overtopping flow to the west as the total amount of flow
that escapes is decreased and the extent of the escaping reach is not altered.

• As shown on the attached Channel Depth Check.xls Table, although the proposed
channel will retain and convey higher flows the computed water surface elevation is
decreased throughout the breakout reach (station 14451 to 12800).

• As shown on the attached Channel Depth Check.xls Table, from Channel Station
500+00 to 502+00 the computed water surface elevation for the proposed
geometry is less than the computed water surface elevation for the existing
geometry. Therefore the proposed ber·m shown on the Final Improvement Plans is
NOT NECESSARY and should NOT be constructed.

• As shown on the attached Figures: Weir Exhibit - Existing Condition and Weir
Exhibit - Proposed Condition, the interim condition flow that overtops the control
weir and travels westward will follow well defined flow paths parallel to or in­
between the existing elevated WGA runways. The channel construction will not
change the ultimate path of the overtopping flow when compared to the existing
condition.

P:IPhoenlxI20041000l042004045\AMEC DrainagelElIsworth Channel Overtopping Memorandum 7-14-05.doc
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HEC-RAS Project: :Ellsworth Channel.pri : ...'C..~ HEC·RAS Project: ;Ellsworth Existinq Channel Overtopping.prj
HEC-RAS Plan: ;Final Unplugged Int CIP Q Weir No Berm.p03 .__ .~ .. _. HEC-RAS Plan: Ellsworth Existing Channel Overtopping.p01
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DRAINAGE REPORT
W.O. #68927

ELLSWORTH ROAD PHASE I - GERMANN ROAD TO RAY ROAD

1. INTRODUCTION
A. General

This drainage report is prepared for the Maricopa County Department of Transportation

(MCDOT), the Flood Control District of Maricopa County (FCDMC), and the City of Mesa as

part of the design of Ellsworth Road widening from Germann Road to Ray Road in Mesa,

Arizona. This report supersedes the previous report dated January 31, 2005 and the addendum

issued on March 7, 2005. The project includes on-site roadway drainage design as well as the

design of the Ellsworth Channel, a regional flood control channel identified in the East Mesa

Area Drainage Master Plan. The FCDMC and City of Mesa are participating with MCDOT in

project implementation. This report presents the drainage analysis and results for the project.

The project location is shown on Figure 1.

Ellsworth Road will be constructed in phases. An ultimate 7-lane roadway section has been

identified, however, an interim 5-lane section will be constructed in undeveloped sections of the

corridor. The roadway drainage design is based on the ultimate section with temporary catch

basins located along the interim roadway sections.

B. Study Area
The study area is characterized predominantly by open desert land. However, residential

development is replacing the open desert environment north of Elliot Road and this trend is

expected to continue across the watershed. The drainage area is bounded by the CAP canal on

the east and the East Maricopa Floodway on the west. The General Motors Desert Proving

Grounds (GMDPG) is located immediately east of Ellsworth Road and serves as a 4-mile barrier

to flow from the east. It is intended that regional flows cross Ellsworth Road at five main

locations; 1) Elliot Wash - 1/4 mile north of Elliot Road, 2) Elliot Drain - IA mile south of Elliot

Road, 3) Powerline Floodway (PLF) - midway between Elliot Road and Pecos Road (Ray Road

alignment), 4) GM Manifold - at approximately the Williams Field Roa~ alignment, and 5)

Pecos Channel - at or near Pecos Road. The latter three cr?ssings are located within the Phase I

study area and are the main focus of this report.
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C. Existing Data and Reports
The Ellsworth Channel design is based on a preliminary channel design concept presented in

East Mesa Area Drainage Master Plan, Recommended Design Report, FCD #95-32, July 1998

(ADMP) prepared by Dibble & Associates for the FCDMC. The ADMP channel concept is part

of a larger system of channels and detention basins. This system will collect runoff at the Pinal

County line adjacent to Meridian Road at Pecos Road and convey the runoff westerly along

Pecos Road to Ellsworth Road. Once at the intersection of Ellsworth and Pecos Roads, runoff

will be routed north along Ellsworth Road for 1.5 miles before heading northwesterly through

the Williams Gateway Airport and to the Powerline Floodway.

The preliminary design was subsequently refined as part of the Design Concept Report,

Ellsworth Road to Baseline Road, October 1999 (DCR), prepared by Dibble & Associates as a

sub-consultant to CH2MHill for MCDOT. The DCR combined the roadway' design for

Ellsworth Road with the Ellsworth Channel to formulate a combined channel & roadway

concept. The preliminary roadway drainage concept was also developed as part of the DCR.

The roadway drainage concept utilizes the planned flood control improvements as outfalls for the

roadway drainage.

Alternative alignments and cross-sections were then re-evaluated for the Ellsworth Channel in

the Preliminary Channel Evaluation, completed as a pre-design phase of the current design

contract. Channel alternatives were re-evaluated to incorporate changes that have occurred since

the ADMP as well as to refine the channel and landscape concepts based on input from the

project stakeholders. The selected channel concept and alignment was developed to a pre-design

level in Technical Memorandum #2, Preliminary Channel Evaluation Hydraulics & Hydrology,

June 8, 2001 (TM2), prepared by Dibble & Associates as a sub-consultant to CH2Mhill for

MCDOT. The selected channel concept is further developed for final design as documented in

this drainage report.

Soil properties are described in four separate geotechnical documents. Report on Geotechnical

Investigation, August 6, 200 1, Speedie and Associates, presents the site investigations,
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laboratory results, and design recommendations for the roadway project. Supplemental

Drainage Channel, Ellsworth Road - Germann to 0 Mile N. of Elliot, draft dated August 3,

2001, Speedie and Associates, presents the results of investigations along the Ellsworth Channel

alignment for use in channel lining design. Geotechnical Design for Ellsworth Road Drainage

Channel, January 28, 2002, Memorandum by CH2Mhill presents recommendations for structure

foundations within the channel. Geotechnical Services Drainage Channel Improvements,

Ellsworth Road to Guadalupe Roads, December 17, 2004 by AMEC Earth. and Environmental,

Inc. (AMEC E&E) presents the results of test drilling and laboratory analysis and recommends

criteria for embankment protection. The AMEC E&E report and the Speedie and Associates

draft memorandum dated August 3, 2001 are contained in Appendix C.

II. DESIGN CRITERIA
A. Applicable Standards

The Drainage Design Manual for Maricopa County, Arizona, Volume I, Hydrology, January 1,

1995, (Hydrology Manual), and Drainage Design Manual for Maricopa County, Arizona,

Volume II, Hydraulics, January 28, 1996, (Hydraulics Manual), as well as the City of Mesa's

drainage requirements as stated in the City of Mesa Procedure Manual, Engineering and Design

Standards (Procedure Manual) are used as the basis for drainage design. Additionally, design

criteria are adopted based on information presented in the ADMP. The specific criteria used in

this analysis are contained in the following sections. Design exceptions where the following

criteria are not met are identified in Section V. Results & Recommendations with an explanation

of why the criteria were relaxed.

B. Definitions
The following definitions are used in describing the various design conditions and criteria used

in the drainage design:

1. Watershed Condition
Watershed condition describes the level of development within the watershed. For purposes of

this project, two (2) watershed conditions are considered:

4
AMEC Infrastructure
May 23. 2005

Final Drainage Report
Ellsworth Road Phase I - Germann Road to Ray Road



a) Existing Conditions

Existing watershed conditions is defined as the development conditions at the time of design,

which differentiates between natural, undeveloped or agricultural areas and areas that have been

developed with single-family residential, commercial, industrial, or some other land use that

exists at the time of the hydrologic modeling.

b) Developed Conditions

Developed watershed conditions is defined as the development conditions at build-out, which is

based on the improvement of natural, undeveloped or agricultural areas into the ultimate

development conditions as described by the appropriate land use plan.

2. CIP Condition
CIP condition describes the level of implementation of the East Mesa ADMP within the

watershed. For purposes of this project, three (3) CIP conditions are considered:

a) Pre-CIP

The Pre-Crp condition is defined as the runoff patterns and routing before implementation of any

of the recommended projects from the East Mesa ADMP and before construction of the

Ellsworth Road project. This would be prior to construction of the Elliot Basin outlet pipes and

includes the existing Ellsworth Road profile.

b) Interim CIP

The Interim CIP condition is defined as the runoff patterns and routing immediately upon

completion of the Ellsworth Road construction. This would include the Crismon lateral to the

Elliot Basin, the Elliot Basin, the Elliot Basin outlet pipes, and the new Ellsworth Road profile

and drainage system.

c) Full-CIP

The full CIP condition is defined as the runoff patterns and routing upon full implementation of

the recommended projects from the East Mesa ADMP. This would include construction of the

Siphon Draw, Pecos North, and Pecos South Basins and the associated channels.
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3. Ultimate Design Criteria
The ultimate design criteria are the actual criteria established as the basis for design. The

published County drainage design criteria apply under this condition.

4. Check Design Criteria
The check design criteria are criteria that must be met under certain interim conditions or under a

secondary storm event, such as the 100-year event.

C. Rainfall
Design rainfall depths are developed from rainfall isopluvial maps contained in the Hydrology

Manual. Design rainfall depths are as shown in Table 1.

Table 1 - Precipitation Depths

Precipitation Depth (in)

Return Period (yrs) 6 hr. 24 hr.

2 1.1 1.3

100 3.00 3.6

A site-specific rainfall intensity-duration-frequency (IDF) curve is developed for use in the

pavement drainage analysis and design. Rainfall depth-duration-frequency data used to develop

the IDF curve is developed using FCDMC's DDMSW software and the rainfall depths presented

above. The rainfall depth-duration-frequency worksheet and the IDF curve data are contained in

Appendix B.

D. Roadway Inundation
An interim and ultimate construction is planned for Ellsworth Road. The ultimate planned

roadway is an Urban Road of Regional Significance (URRS) consisting of a 7-lane section with

a median and full curb and gutter. The interim roadway design consists of a 5-lane section

without curb and gutter. The southbound lanes adjacent to Williams Gateway Airport will be

constructed to the full ultimate section while the northbound lanes for this segment will consist.
of the interim section. Runoff is allowed to collect in the right-most driving lane and bicycle
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lane for the ultimate section, or in a roadside ditch and shoulder for the interim section, for a

maximum allowable spread of 17 feet. Pavement drainage is collected with catch basins and

conveyed to a suitable outfall via storm drains or roadside ditches. The following criteria from

the Procedure Manual apply to the on-site drainage:

.:. Streets shall be designed to carry runoff from a lO-year peak storm. Arterial streets and
major collectors shall be designed to concentrate the runoff spread to one (l) lane. The
peak flows from a lOa-year storm shall be carried within the cross-section between the
right-of-way lines.

•:. In cases where the peak flows from the design storm exceed the street capacity;
underground pipes of sufficient size to carry the excess shall be installed.

In addition to the above City of Mesa requirements, the following criteria from the HydraUlics

Manual have also been adopted for roadway drainage.

•:. Roadside ditches are to be sized to prevent the la-year storm runoff from saturating the
pavement sub-grade.

•:. Roadside ditch side slopes are to be no steeper than 4 to 1 (H: V) within the roadway
clear zone.

E. Catch Basins
Catch basins are placed as necessary to meet the roadway inundation criteria and at intersections

to prevent cross street flow. City of Mesa M-64 double grated catch basins are used for the

ultimate roadway section and ADOT C-15.81 grated catch basins are used for the interim

section. The interim catch basins will need to be replaced when the ultimate roadway

improvements are constructed. The interception capacity of catch basins is reduced to account

for plugging by debris. Grated catch basin interception capacity is reduced by 75% for

continuous grade conditions.

F. Storm Drains
.:. Storm drains are sized for the lO-year inlet flows to limit the hydraulic grade line to a

minimum of 1.0 foot below the inlet structures using a Manning's n value of 0.0 13.
•:. The minimum pipe size is 24 inch for mainline storm drains and 18 inch for catch basin

connector pipes
.:. Pipes shall be deep enough to not project into the pavement sub-grade.
•:. Maximum spacing of manholes is 300 feet for pipes up to 30 inch diameter, 400 feet for

pipes larger than 30 inch and smaller than 48 inch, and 500 feet for pipes 48 inch and
larger.
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.:. Minimum flowing full velocities of 5 ftls are maintained where possible. A minimum
flowing half-full velocity of 2 ftls was maintained where possible.

•:. Storm drain profiles are generally designed with pipe crowns matching.

G. Open Channels
The channel design employed in this project is based on the "stable channel" design approach,

which means that the channel bed and banks are designed to remain fixed without eroding from

the design flow event. This design approach is in contrast to a "movable bed" approach, which

is typically used in larger natural channel systems to mimic the natural channel processes that

occur in nature. The specific criteria used in this analysis are contained in the following sections.

1. Channel Design Criteria

.:. New channels are designed for the 100-year rainfall event under Full-ClP conditions per
the East Mesa ADMP. Additionally, channels are checked to ensure that they convey the
100-year Interim-ClP conditions peak discharge within the channel banks. There are
exceptions to this. ie. Channel adjacent to WGA.

Channel stability was evaluated based on maximum permissible velocity per Tables 6.1 and 6.3

of the DDMVII. Further verification is provided using stable channel calculations based on the

tractive force method using the shields diagram to identify the initiation of motion.

•:. The design channel depth is the normal flow depth plus freeboard. Required freeboard is
0.25 times the sum of flow depth plus velocity head with a minimum of 1 foot. The
freeboard requirement shall be met for the Full-ClP condition but is not mandatory under
the Interim-ClP condition.

•:. Froude numbers for channel design are to be less than or equal to 0.86 for sub-critical
flow. Super-critical flow is not allowed, except at designed channel drop structures.

•:. The minimum channel bend radius shall be 3-times the channel top width at the depth of
flow.

•:. Longitudinal channel slopes are set as steeply as possible within the limitations of the
channel material design maximum permissible velocity and the limitation on Froude
number.

.:. In cut situations surface runoff will generally flow over the maintenance road and enter
over the sides of the channel. The proposed gravel mulch lining will limit rill erosion of
the channel banks. Where the top of channel projects above the adjacent existing ground
(fill situations), a parallel channel or swale was used to convey runoff to a planned
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channel inflow point. The parallel auxiliary drainage channel will consist of a v-shaped
swale.

•:. The channel cross-section allows for a minimum 16-foot wide maintenance road on one
side of the channel. The new maintenance roads have a 2% cross slope, towards the main
channel. A 4-inch thick decomposed granite surface is provided on the maintenance
road.

H. Culverts
1. Introduction

The culvert design must consider a range of conditions, which may be encountered during the

service life of the project. The culvert performance must, at a minimum, not make conditions

worse than before the project was constructed. Conversely, the ultimate culvert performance

must provide the level of protection established by the County drainage design criteria. Levels

of protection between these two extremes may be realized between the period of initial

construction and the ultimate build-out of the watershed. The conditions to be analyzed for

culvert design are described in terms of the level of development within the contributing

watershed (watershed condition). This impacts the amount of runoff generated by a storm event.

The level of implementation of the recommended plan from the East Mesa ADMP (CIP

condition) impacts the routing and attenuation of the runoff prior to reaching Ellsworth Road.

Culvert design criteria are summarized in Table 2.

2. Culverts within the Ellsworth Channel
Culverts within the Ellsworth channel are ultimately to be sized for the same design discharge as

the channel itself. Under Interim-CIP conditions the culverts were sized to convey the full 100­

year peak discharge (Q 100), with no freeboard in the proposed Ellsworth Channel and with no

plugging factor applied. An exception to this is from Stations 479+00 to 513+00 where flow will

escape the channel under Interim-CIP conditions (See Section V-C-l). Under Full-CIP

conditions the culverts were sized for the Q100 with a culvert-plugging factor applied and with

the condition of maintaining the required freeboard within the proposed Ellsworth Channel.

Culvert plugging was modeled by blocking-out a I-foot layer of debris along the bottom of the

culvert in HEC-RAS. The condition requiring the largest culvert size governed.

9
AMEC Infrast11lcture
May 23,2005

Final Drainage Report
Ellsworth Road Phase I - Germann Road to Ray Road



3. Cross-road culverts under Ellsworth Road
Under Interim-CIP conditions the culverts were to be sized to match the Pre-CIP water surface

elevation at the road crossing considering the combined culvert and overtopping flow for the

100-year discharge with no plugging factor applied. AMEC was directed to use the design

criteria as listed in Table 2 below. The culverts at the GM Manifold were designed to carry the

100-year discharge under Interim-CIP conditions. (See Section V.DA)

Table 2 - Culvert Criteria Summary

CIP Condition Pre-CIP Interim-CIP Full-CIP

Watershed Condition Existing Existing Developed
HEC-l Model MIDCURD.DAT SEBT-N2.DAT
Design Criteria N/A Check Ultimate
Culverts in channel

Culvert size: N/A QlOO or Chann. cap. wino FB QlOO
Overtopping: N/A N/A N/A

Plugging factor: N/A No Yes
Cross-road culverts
At Pecos North:

Culvert size: N/A N/A QlOO
Overtopping: Calc. Ex. W.S.El. Not to exceed exist. W.S.El. N/A

Plugging factor: N/A No Yes (50%)
AtGM:

Culvert size: N/A QlOO
Overtopping: Calc. Ex W.S.El. No

PhHH!inl! factor: N/A Yes (50%)

.:. Box Culverts were designed with a minimum height of 4 feet for maintenance purposes.
A minimum of 1 foot of cover was provided for a full roadway structural section.

•:. Handrails were provided around culvert headwalls with a vertical drop of 2.5 feet or
greater from the top of headwall to the culvert flowline.

•:. Trash rack/access barriers were provided at storm drain outlets greater than or equal to
30-inches in diameter and for culverts where security is required at WGA and GM
Proving Grounds.

•:. HEC-RAS was used to model a I-foot layer of debris accumulation along the bottom of
culverts within the Ellsworth Channel to account for weeds and other debris that may
inhibit flow during a storm event. The debris plugging criteria is applied to the developed
conditions (Full-CIP) design discharge, but is relaxed for the capacity check of the higher
existing conditions (Interim-CIP) discharge.
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III. HYDROLOGY
A. Introduction

The hydrology for the study area was originally prepared in 1996 by the FCDMC for use in the

East Mesa ADMP. As part of the development of the ADMP, Dibble and Associates modified

the hydrologic model storage and routing parameters to incorporate modeling of the proposed

ADMP drainage features. Others subsequently modified the East Mesa ADMP hydrology as part

of the Elliot Basin design and as part of the East Maricopa Floodway Capacity Mitigation and

Multi-Use Corridor Study (EMF Capacity Study). The resulting model established the

hydrologic discharges for this project. Modifications made as part of the Final Design project

are described in Section E.

B. East Mesa ADMP
Implementation of the design features proposed as part of the East Mesa ADMP will have a

significant effect on the hydrology within the project area. The most significant effect will be

the reduction of flow entering the Ellsworth channel just north of existing Pecos Road. The flow

at this location will be greatly attenuated by the proposed Pecos North and Pecos South

Detention Basins that will be located at the northeast and southeast corners of Pecos Road and

Meridian Road respectively.

C. Drainage Area Characteristics
The drainage area contributing runoff to the study area encompasses 90 square miles, extending

east into Pinal County. The Superstition Freeway and the CAP canal form major drainage

boundaries. Runoff is concentrated upstream of the CAP canal and discharged over the canal in

over-chutes. The Superstition Freeway' has a system of collector channels and detention basins

that collects runoff and discharges the detained flows under the freeway. Some of this flow

makes its way to the project through a combination of overland and roadside ditch flows.

The area south of the Superstition Freeway is characterized by agricultural and industrial land

uses with large portions of undeveloped desert. However, residential development is replacing

the open desert environment north of Elliot Road and this trend is expected to continue across the

watershed. The drainage area is bounded by the CAP canal on the east and the East Maricopa

Floodway on the west. The General Motors Desert Proving Grounds (GMDPG) is located
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immediately east of the Ellsworth Road and serves as a 4-mile barrier to flow from the east. The

GM Proving Grounds and Williams Gateway Airport (WGA) occupy approximately 25 percent

of the study area south of the freeway, and have a major impact on the hydrology. Almost all of

the runoff entering the study area from Pinal County encounters the GM Proving Grounds at

some point along its boundary. GM has made substantial changes to the natural drainage

patterns as part of construction of their test track facilities. Much of the runoff reaching the GM

Proving Grounds is diverted around the north and south property boundaries and through the site

in the Powerline Floodway. Flows internal to GM, south of the Powerline Floodway, are

collected and discharged at the "GM Manifold" located approximately I-mile south of the

Powerline Floodway. A schematic diagram detailing the existing flow conditions at the OM

property has been included in Appendix J. Williams Gateway Airport has taken a similar

approach to handling off-site flows. Perimeter channels divert flows around the north and south

boundaries to the East Maricopa Floodway.

D. Methodology
1. HEC-1 Hydrology

Project hydrology was developed usmg the U.S. Army Corps of Engineers, HEC-1 Flood

Hydrograph Package (HEC-l) computer program. Guidance is given in the Drainage Design

Manual for Maricopa County, Arizona, Volume J, Hydrology (Hydrology Manual) for

application of the HEC-I program within Maricopa County. The computer program Drainage

Design Management System for Windows (DDMSW), developed by the FCDMC, was used to

aid in the application of the methods described in the Hydrology Manual.

Runoff was evaluated under existing Pre-CIP, Interim-CIP, and developed Full-CIP conditions

for the IOO-year, 24-hour storm using the SCS Type II rainfall distribution. Rainfall losses were

estimated using the Green-Ampt method. DDMSW uses the S-graph method, with the Phoenix

Valley S-graph, to represent runoff characteristics for the watershed and to develop a Unit

hydrograph for input into the HEC-l model.

Flow rates for channel design were based on IOO-year peak discharges under fully developed

watershed conditions. However, due to the FCDMC and the City of Mesa's retention
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requirement, the developed conditions peak discharges will be less than existing conditions. As

a result, project elements were checked against existing conditions flow rates to ensure that

capacity is maintained within the cut section of the channel.

2. Rational Method Hydrology
The rational method is used for runoff calculations for storm drain design using a site specific

Rainfall Intensity-Duration-Frequency (I-D-F) Relation developed using the DDMSW. This 1­

D-F relation is shown in Appendix B.

The Rational Method was also used in small areas for sizing area inlets, swales, or culverts

where the contributing drainage area is smaller than a HEC-l sub-basin. The Rational Method

methodology presented in the Hydrology Manual is used for the small area runoff computations.

E. Modifications to Base Hydrology Model (By Previous Consultant)
The following modifications were made to the HEC-l hydrology model as part of this project:

.:. Adding aerial reduction factors for the 1-, and 5-square mile storms,

.:. Adding channel routing steps which more accurately depict the Ellsworth Channel,

.:. Removal of the Ray Basin which was proposed in the EMF Capacity Study,

.:. Updating the General Motors site to account for future on-site retention, and

.:. Sub-dividing basin 82A into 4-subbasins.

During design development for the current project, General Motors announced that they would

sell the GM Proving Ground and move their operation to a new location. As a result, it is

anticipated that the GM Proving Ground will eventually be redeveloped under City of Mesa

design requirements, which include providing on-site retention. The effect of on-site retention

within GM Proving Ground was incorporated into the developed conditions design hydrology.

The HEC-l drainage sub-area map is shown on Figure 2.
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F. Design Assumptions
The hydrology for this project models the lOG-year storm event for the following three

conditions as described in the Definitions:

.:. Pre-CIP,

.:. Interim-CIP, and

.:. Full-CIP

The results of the three modeling scenarios are used to establish the design for the "ultimate" and

"check" design criteria.

rv. HYDRAULICS
A. Roadway Drainage

1. Methodology
Pavement and inlet hydraulic calculations are based on procedures contained in the Federal

Highway Administration Hydraulic Engineering Circular No. 12 Drainage of Highway

Pavements, 1996. Storm drain hydraulic grade line calculations are performed using StormCAD.

As stated previously, the current improvements to Ellsworth Road represent an interim design,

delaying the ultimate roadway design section for construction at a later date. In most locations

along Ellsworth Road, the pavement design extends to only two lanes with no curb and gutter.

The additional driving lane and bicycle lane with curb and gutter will be added in the ultimate

design construction. The catch basin and storm drain system design is based on the criteria

required for the ultimate proposed roadway section. Drainage areas and runoff characteristics

are based on the ultimate roadway section. However, in order to ensure adequate capture of

runoff in the interim condition, ADOT C-15.81, grated catch basins are utilized in place of the

ultimate City of Mesa M-64 combination catch basins. Interim basins will be constructed at the

ultimate design location at the toe of a roadside swale as part of the roadway typical section.

Roadside swales are placed only in roadside cut conditions. In roadside fill conditions, runoff is

allowed to flow away from the roadway into natural runoff paths where possible. In fill

conditions where positive drainage away from the roadway does not exist, such as on the

upstream side of the roadway, shallow ponding occurs within the roadway right-of-way; depths

do not exceed 8 in. and water surface elevations are below the roadway subgrade.

15
AMEC Infrastructure
May 23.2005

Final Drainage Report
Ellsworth Road Phase I - Gennann Road to Ray Road



Given the increased slope away from the pavement of the unpaved shoulder of the interim

roadway/ROW section, the elevation of the interim grated inlets is lower than that of the ultimate

M-64 inlets. Therefore, it was necessary to design these catch basins at the lower elevation to

ensure proper system performance in the interim condition. In the future, when construction of

the ultimate roadway section is completed, the storm drain design considered construction of the

M-64 inlets to require only a minimal reconstruction of the interim catch basins and the

connector pipe would not need replacement. Where inlets were left out in the interim roadside

fill condition, the connector pipe will be installed at the appropriate slope to accommodate the

future curb and gutter and catch basin and then plugged.

2. Assumptions
The following assumptions are made in performing the pavement drainage analysis:

.:. A minimum time of concentration of five minutes is used,

.:. The 10-year design discharge used for inlet sizing is based on the runoff generated within
the road right-of-way for the ultimate section,

.:. The C factor for runoff for the roadway right-of-way is 0.75; at locations where
additional offsite runoff is generated from GM proving ground berms the C factor is 0.70.

B. Flood Control Channels
1. Methodology

Channels were initially sized using Manning's equation for developed conditions 100-year peak

discharges with freeboard using maximum permissible velocity as the primary design parameter.

To minimize the overall channel width, the channel cross-section and slope in each channel

reach is set to meet the design permissible velocity. The design channel section is then evaluated

using the River Analysis System, developed by the U.S. Army Corps of Engineers Hydrologic

Engineering Center (HEC-RAS).

2. Stable Channel Design

The channel concept adopted in Technical Memorandum #2, Preliminary Channel Evaluation

was a landscaped earth channel. Per section 6.3 of the Drainage Design Manual Volume II,

Hydraulics (DDMVII), AMEC determined the maximum allowable velocity for the earthen

channel from Table 6.1. The geotechnical data prepared for the design indicates that soils along

the channel alignment are silts and sands with little clay content. As a result, the maximum

permissible velocities for the channel would range from 2.5 to 3.5 fps. Following the natural
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ground slope would cause excessive velocities throughout much of the channel. Design

velocities in the shallower upstream reaches will range from 2 to 4 fps, while velocities in the

steeper downstream reaches will approach 6 fps. Limited by natural slope and recognizing that

taking additional right-of-way in order to decrease the design velocities was not an economical

alternative, AMEC proceeded to investigate channel-lining options.

AMEC's first action was to coordinate with District design staff to explore lining alternatives

that have proven effective in similar applications. One such application is along the Rittenhouse

Channel, located approximately 1 mile southwest of the proposed Ellsworth Channel. Faced

with similar challenges the District chose to use "gravel mulch" lining along this channel.

Gravel mulch is a graded material consisting of a combination of crushed and rounded stones

that is hand placed along the channel banks to protect them from erosion. Table 6.3 of the

DDMVII indicates that a lining of coarse gravel can withstand a permissible velocity of 6 fps;

therefore this option would appear to be applicable to the proposed Ellsworth Channel. However,

since the median size of the coarse gravel in Table 6.3 is not given, AMEC opted to supplement

the information in the table with stable channel calculations based on the tractive force method

using the shields diagram to identify the initiation of motion.

AMEC used the stable channel design functions included within the Hydrologic Engineering

Center's River Analysis System (HECRAS) to perform the stable channel calculations. The

input parameters are discharge, specific gravity of the lining material, angle of repose of the

lining material, side slope, Manning's "n" value and bottom width, the program then solves for

depth of flow and the dso stone size that will result in a stable channel (See calculations in

Appendix E) The results show that a dso stone size of 1.25 inches is required for Channel Reach

7. For Channel Reaches 1-6, dso varied from 0.3 inches to 0.85 inches. Therefore AMEC

proposes that a gravel mulch channel lining with a dso stone size of 0.3 to 1.25 inches be used on

the side slopes of the entire channel.

3. Channel Lining
According to the geotechnical analysis contained in Appendix C, the native soils in the design

reach will offer little resistance to scour. The channel will have little resistance to erosion and

would require a very wide section with very flat slopes. This would result in an uneconomical
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design. As a result, a "gravel mulch" channel-lining concept was developed using rock with a

dso size of 1.25". A permissible velocity of 6 fps is adopted for this lining.

The gravel mulch size is based on the stable channel design considerations. These include

considering the velocity of flowing water on the gravel mulch at the point of incipient motion.

Based on tractive shear theory, any particle smaller than the critical size at incipient motion will

be moved by the flowing water.

Table 3 - Gravel Mulch Gradation

Sieve Size Percent Passing by
Wei~ht

2.25" 90-100
1.25" 40-60
0.75' 0-15

#4 0-5

Per the DDMVII the selected gravel mulch lining thickness is 2.0 inches, or approximately 1.5

times the dso. As stated earlier in the report, the channel was designed for the developed, full­

CIP watershed conditions and then checked for the existing, interim-CIP conditions. The higher

existing conditions flow rates generate higher velocities that exceed the design permissible

maximum velocities. This occurs in the steepest channel section, downstream of culvert C12

from Channel Station 593+50 downstream to the channel outlet. Rather than decreasing the

channel slope to reduce the flow velocity or increasing the channel lining thickness a lower level

of protection will be accepted until watershed build-out occurs. The watershed build-out

assumption includes future construction of the Pecos Basins as recommended in the East Mesa

ADMP.

4. Scour Along Proposed Channel Bottom
Early in the design process the decision was made to not include the channel lining on the

bottom of the channel. This decision was based on the observation of similar flood control

channels in the project vicinity and was discussed with staff from the District's Engineering

Division. Advantages to this design include greater accessibility and maneuverability of

maintenance vehicles as well as significant cost savings. However the design is not without

risks, particularly due to the native soils tendency to scour. With this in mind AMEC conducted
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a detailed analysis to determine the maximum anticipated scour throughout the channel. The

channel was subdivided into ten segments for the purpose of this analysis. The segments were

established based on the presence of upstream and downstream grade controls such as culverts or

drop structures. The analysis considered long term and general scour to be applicable

components to the proposed design condition. The equilibrium or "stable slope" used in the

calculation of long-term degradation was taken as the average of the value determined using

Schoklitsch, Meyer-Peter, Muller and Lane's Tractive Force methods. General scour was

determined using the Regime Equations that take factors such as particle size and flow

distribution into consideration. Local scour and bend scour were not considered due to the

absence of any abrupt changes in flow direction or any significant bends in the channel

alignment.

The results of the analysis are included in Appendix F. The analysis shows that the maximum

anticipated long term degradation of the channel would occur in reaches 8 (3.2 feet) and 10 (4.8

feet) with the other reaches experiencing a negligible amount of degradation. The increased flow

depth and relative length of these segments contributes to the long-term degradation. Maximum

anticipated general scour ranges from 0.1 to 1.9 feet throughout the channel. The maximum

anticipated total scour in the channel would occur in reaches 8 (4.8 feet) and 10 (6.7 feet)

respectively. State Standard 5-96 (SS5-96) was used to assess the results of the above analysis.

According to SS5-96 the maximum anticipated total scour would occur in reaches 7 - 10 (4.87

feet). Note: SS5-96 is generally considered a conservative estimate of scour potential.

Long-term degradation as determined above will be at it's maximum at the point furthest from

the downstream grade control. All points between these values will be reduced linearly. The

exact time at which the maximum scour will occur is unknown and can take several years to

develop. The general scour computed above uses the 100-year event to determine scour depth

and regular maintenance of flood control facilities is generally accepted following such events.

None of the above equations consider sediment transport; therefore, the total scour could be

reduced by aggradation of sediment transported from upstream. With this in mind it is AMEC's

recommendation that the channel bottom remain unlined, however careful monitoring of the

channels performance is recommended. Should the channel exhibit less than adequate
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performance in reaches 6 - 10 the channel could be retrofitted with intermittent grade control

structures or alternatively the channel could be fully lined in the future.

5. Manning's Roughness Coefficient
The Manning's roughness coefficient, n, is a measure of the flow resistance or relative roughness

of a channel. The flow resistance is affected by many factors including bed material, cross

section irregularities, depth of flow, vegetation, channel alignment, channel shape, obstructions,

suspended material and bed-load. A Manning's roughness coefficient was established for each

modeled channel cover including, bare earth, gravel mulch and riprap / gabions.

Where the channel cover is bare earth, the roughness coefficient was established using the

publication, Estimated Manning's Roughness Coefficients for Stream Channels and Flood Plains

in Maricopa County, Arizona. From this publication, it is found that the primary factors

affecting the n-value are surface irregularities, obstructions and vegetation with consideration

also given for depth and meander. Based on these factors, the n-value is estimated from the

equation;

Where;

nb =base Manning's value for a straight uniform channel
nj =value for surface irregularities
n2 =value for obstructions
n3 =value for vegetation
fm =factor for meander

The base n-value for bare earth was taken as 0.026 from the second table on page 8 of the above

referenced publication for a median grain size of 1 millimeter. Since the channel is intended to

be as smooth as possible, for the given bed material, the value for nj is zero. The channel will

also be free of large rocks however a certain degree of wild grasses will grow with time.

Therefore, the values for nz and n3 are 0.0 and 0.002 respectively. While the channel will have

some degree of meander built into the design, the effect of this will be negligible due to the low

velocities. The factor for meander,fm, is 1.0. The resulting design n-value of 0.028 was used for

the bare earth portions of the channel.
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The Arizona Department of Water Resources Manual for Engineering Analysis of Fluvial

Systems provides an equation for calculating an n-value based on the size of bed material. The

base Manning's n-value for the 1.25" gravel mulch lining material is calculated from the

following equation;

nb =0.0395 X Di6/6
)

Where dso =Diameter, in feet, in which 50% of the particles (by weight) are smaller.

This equation yields a base Manning's n-value of 0.028 for the 1.25" gravel mulch. As stated

above, the actual n-value is affected by many factors, so the n-value is further refined below.

The base n-value for the 1.25" gravel mulch channel-lining material is 0.028. Since the channel

is intended to be as smooth as possible, for the given bed material, the value for nI is zero. The

channel banks will also be free of large rocks however the landscaping theme calls for the

bottom two-thirds of the channel banks to be approximately 10% covered with trees and bushes,

while the top one-third of the channel banks will be approximately 40% covered. Therefore, the

values for n2 and n3 are 0.0 / 0.003 and 0.0 / .009 for the bottom two-thirds and top one-third

respectively. A weighted average of these values results in values for n2 and n3 of 0.0 and 0.004

respectively. While the channel will have some degree of meander built into the design, the

effect of this will be negligible due to the low velocities. Therefore, the factor for meander,fm, is

1.0. These adjustments resulted in a design n-value of 0.032 for the gravel mulch lined portions

of the channel.

From Table 1 of, Estimated Manning's Roughness Coefficients for Stream Channels and Flood

Plains in Maricopa County, Arizona, for an average rock size of 6.0", an n-value of 0.040 will be

used for the rip-rap, gabion and grouted riprap channel linings.

6. Channel Cross Section
The channel cross-section is a trapezoidal section with 4: 1 side slopes. A cross-slope is provided

in the channel bottom to convey nuisance flows without spreading across the entire channel

bottom. The bottom cross-slope is to the channel centerline where the channel bottom half-width

was greater than 16 feet to allow room for maintenance vehicles to turn around. The bottom
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cross-slope was sloped to one side where the channel bottom half-width is less than 16 feet for

ease of construction and to facilitate maintenance.

A 16-foot minimum width maintenance road will be provided along the east side of the channel.

The maintenance road will have a 2% cross slope towards the channel. Where the channel was

in cut, off-site flow was allowed to cross the maintenance road and sheet flow into the channel.

The gravel mulch lining and the decomposed granite lining of the maintenance road itself will

mitigate the potential for rill erosion of the channel banks. In fill situations, where the top of the

maintenance road and/or the top of channel projects above adjacent grade, a parallel channel or

swale was used to convey runoff to a planned channel inflow point. The parallel auxiliary

channel consists of a v-shaped swale. On the west side of the channel the channel side slope was

designed to intersect existing grade and no provision is made for off-site flow since the natural

ground slopes from east to west (away from the channel).

7. Bends and Superelevation
Although there are several curves in the channel alignment, there is only one with a short enough

radius to warrant special attention. The curve between stations 584+50.19 and 588+61.78 was

located where the channel alignment rejoins the existing North Perimeter Channel near the

Powerline Floodway. The curve has a radius of 310 feet, which is near the minimum allowable

radius for the channel section. Tractive shear increases around the outside of bends with ratios

of curve radius to channel bottom width less than about 10. Riprap was provided around the

outside of the bend to resist the increased tractive shear.

The design channel velocities are low and the bend radii are long so that superelevation of flow

around bends was small enough to be neglected. The 31O-foot radius curve just described has a

computed superelevation of 0.21 feet. Calculations are included in Appendix O.

8. Inflow locations
Other than the main inflow locations such as the Pecos North Culvert, GM manifold and the

WGA Culverts, there are two additional channel inflow locations. These locations are just south

of Existing Pecos Road at roadway stations 69+21 and 72+17 where the sheet-flow from the
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fields was collected at existing low points. Inflow to the channel was estimated using the

Rational Method. The inflow structures consist of ADOT drop inlets. These inlets were placed

to coincide with existing low-points with only minor grading required to make them effective.

The relocated tail-water ditches will be placed up-stream from the inlets so that irrigation tail­

water is kept from entering the system. During large events, the tail-water ditches will overtop

and flow will enter the inlet structure. This system closely replicates the existing drainage

pattern of the area.

9. Down Drains
Down drains are provided at key locations to collect runoff from landscaped areas or fill sections

and discharge it in a controlled manner into the channel. The main objective of the down drains

design was to collect runoff that is cut-off from flowing into the channel by either the

maintenance road or the channel bank. Where possible, the down drains are placed to coincide

with the storm drain laterals and the landscape area is graded to make use of these inlets.

However, in some cases, additional down drains are required where a lateral does not exist. The

maximum down drain spacing is also a factor in determining the down drain locations. This

spacing was estimated based on the capacity of the swale on the east side of the channel and by

using the rational method to determine the amount of runoff for a given reach. The down drain

location determination calculations are included in Appendix L. Down drains and collector

swales are not used along the west side of the channel as existing ground naturally slopes away

from the channel (east to west).

10. HEC-RAS Modeling
Detailed hydraulic analysis of the channel is performed for the IOO-year storm discharges for the

following three conditions as described in the Definitions: (A Detailed HEC-RAS Cross Section

Location Map is included in Appendix I).

•:. Pre-CIP, HEC-RAS Project =EllsworthExistingOT.prj, Plan =EllsworthExistingOT.pOl

.:. Interim-CIP, and, HEC-RAS Project = EllsworthChannel.prj, Plan = Final Unplugged Int ClP
Q.pOl

.:. Full-CIP, HEC-RAS Project =EllsworthChannel.prj, Plan =Final Plugged Full ClP Q.p07

The Pre-CIP analysis utilizes the existing unimproved channel cross-sections in the vicinity of

Pecos Road as part of an evaluation to compare water surfaces with and without the project to
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ensure that the proposed channel improvements do not make flooding conditions worse than

before construction of the project. (See Section V.C.la. Channel Overtopping Analysis).

The Interim-CIP analysis utilizes the proposed channel and roadway design cross-sections for

comparison with the Pre-CIP analysis and to evaluate the flooding potential immediately

following construction.

The Full-CIP analysis was the ultimate design model used as the basis for the culvert, gravel

mulch lining, and freeboard analysis.

The Channel geometry is represented by cross sections, which are extracted from the Inroads

surface model and show both the channel and roadway in one section.

A separate model of the Powerline Floodway is utilized to establish the starting 100-year water

surface elevation for the Ellsworth channel. The starting water surface elevation for the

Ellsworth Channel is 1358.73 and 1358.27 for the Interim-CIP and Full CIP respectively.

Box culverts within the main channel were modeled using the Bridge and Culvert modeling

routines within HEC-RAS. To account for possible clogging of the culverts due to debris,

culverts are modeled with an additional 1 foot depth of debris.

11. Special Considerations
One of the constraints for the channel design is the glide slope of WGA's runway 30R. This

runway will be extended in the future and will be converted from a 34: 1 non-precision approach

to a 50: 1 precision approach. Federal Aviation Administration (FAA) requirements dictate that

the roadway must be at least 15 feet below this future glide slope. The existing road profile does

not meet this criterion. The new roadway design is based on maintaining the existing road

elevation at the critical glide slope location and obtaining a variance from FAA when the runway

is extended. The channel flowline elevation was set based on this roadway profile, keeping the

channel below the roadway gutter elevation. The critical location for the glide slope is at

channel station 49+323.69.
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C. Culverts
1. Methodology

New culverts were sized using standard culvert design methodology considering inlet or outlet

control as presented in Federal Highway Administration, Hydraulic Design Series No.5,

Hydraulic Design of Highway Culverts, September 1985. The calculations check for inlet

control and pipe barrel (friction) or tail water control. The condition resulting in the highest

computed headwater elevation governs. Culverts within the main channel are analyzed as part of

the channel hydraulics. Connector pipes with drop inlets were typically analyzed using Haestad

Methods StormCad. Several culverts conveying offsite flow into the Ellsworth Channel were

analyzed using HY-8.

2. Culvert Overtopping
Under the ultimate (Full-CIP) conditions, the Pecos Road culvert will pass the full IOO-year

discharge without roadway overtopping. The Pecos Road culvert will overtop under the Interim­

CIP condition when constructed. The overtopping flows will drain over Ellsworth Road and

then overland to the proposed Ellsworth Channel, where it will flow down over the bank into the

channel. If overtopping occurs in this interim period, significant bank erosion could occur as the

runoff cascades over the bank in a manner similar to a spillway. If the duration of overtopping is

long enough, the erosion (assuming no bank protection) could conceivably migrate toward

Ellsworth Road, causing damage to the roadway. Roadway overtopping at the Pecos Road

culvert will begin at about 1,103 cfs, which is slightly higher than a lO-year frequency discharge.

The overtopping discharge during a IOO-year event would then be 1717 cfs. See Appendix N

for a complete analysis of this and a schematic representation of the same.

The project stakeholders decided that the east bank of the Ellsworth Channel should be protected

against the possible damage described above. The following materials were considered to

provide bank protection along the proposed channels east bank within the overtopping limits:

.:. Gabion mattresses,

.:. Loose riprap,

.:. Grouted rock, and

.:. Gravel mulch
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a) Gabion Mattresses
Gabion mattresses can be neatly placed upon the prepared slope and can be filled with a smaller

size stone than would be required with other rock systems. They are stable and hold together

well, even with uneven settlement or high velocities. The mattresses will be covered with a one­

foot layer of soil and the channel lining material so they will normally not be visible. As a result,

the wire baskets would not be subject to vandalism or abrasion failures and would not be an

"eyesore". If a culvert-overtopping event occurred, the channel lining material and soil layer

would simply be washed away leaving the mattresses harmlessly exposed. Maintenance crews

following the event could then replace the soil and channel lining material.

b) Loose riprap
Loose riprap is not recommended for steep slopes. Quality placement is difficult to control

during construction, the required rock sizes are large, and FCDMC maintenance staff has

indicated that it is difficult to keep weeds and trash cleared from within the riprap protection.

Loose riprap does not have a good record of performance in these applications and was not

considered a viable alternative.

c) Grouted rock
Grouted rock, when designed and placed properly overcomes many of the weaknesses of loose

riprap installations. The recommended design approach is to provide a uniform rock size of

adequate size to resist the tractive shear forces exerted by the flow cascading over the channel

bank. The voids within the rock structure would be filled with grout. The grout is placed by

injection methods by pumping under low pressure through a 2-inch nozzle to ensure complete

penetration of the grout into the rock layer. It is important to fill all voids from the subgrade

level through the rock layer, leaving a portion of the rock exposed and cleaned for appearance

and added r:oughness.

Although this would be a technically acceptable alternative, it is more expensive and was not

considered to be a better selection than the gabion mattresses.
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d) Gravel mulch
For a "gravel mulch" concept to work, the gravel would have to be sized by the same

methodology as the loose riprap, resulting in the same design. As described above, loose riprap

was not considered a viable alternative.

e) Bank Overtopping Protection
Based on the foregoing discussion, the project stakeholders agreed that the gabion mattress

protection be recommended for this application.

v. RESULTS & RECOMMENDATIONS

A. Hydrology
The HEC-I output for the full CIP condition model is contained in Appendix D. The remainder

of the hydraulic models are included in electronic form in Appendix Q. The peak discharge

rates applicable for each reach of the Ellsworth Channel are summarized in Table 4.

Table 4 - Design Flow Summary

Discharge (Check) Discharge (Design)
HEC-! ID Location Existing Conditions Ultimate Conditions

(Interim-CIP) (Full-CIP)
R84 S. of Pecos Rd. 349 cfs 590 cfs

C78E Pecos Rd. discharge 2912 cfs 647 cfs
C84 NW Comer Pecos & Ellsworth 2856 cfs 599 cfs

C79A2 OM manifold discharge 2028 cfs 1452 cfs
C79B3 Combined flow at OM manifold 3550 cfs 1744 cfs

B. Roadway Drainage Design
The hydraulic analysis is performed using StormCAD software. Calculations are presented in

Appendix G.

The s'torm drain system consists of four independent systems with the following outfalls:

.:. Powerline Floodway (Roadway Sta 1178+50.26, Sheet CRC3 & SD23), and

.:. Ellsworth Channel North (Roadway Sta 156+23.19, Sheet SDI8)

.:. Ellsworth Channel (Channel Sta 52+50 to Sta 153+10.24, Sheets SD02 to SDI8)

.:. Ellsworth Channel South (Channel Sta 446+98.90, Sheet CR03)
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Figure 3 is a schematic of the storm drain network. The schematic presented depicts one of the

two closed systems in Phase I. There are a number of connector pipes, which convey pavement

drainage to the Ellsworth Channel. For locations of these connector pipes, see the AMEC 100%

plans, Volume 2 - Channel and Storm Drain Plans.

There are also several drop inlets and down drains, which convey offsite flows to Ellsworth

Channel. At the north end of the Phase I project there is a storm sewer system which outlets to

the Powerline Floodway. The analysis for this storm sewer system was performed by the Phase

II consultant, Stantec, and has been included in Appendix G.
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Figure 3 - Storm Drain Schematic

The maIn line storm drain, pipe sizes range from (24 inches to 48 inches in diameter. The

majority of the connector pipe sizes are 18 inches in diameter, some 24 inch and 42 inch pipes

were also used. The contributing watershed area produces runoff from the ultimate roadway

section, including sidewalk and landscape where applicable. Grading of the ROW outside of the

paved section minimizes offsite flows from entering the system except in isolated areas. The
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GM Proving Ground adjacent to Ellsworth Road contains large berms running parallel to the

roadway. In some areas, these berms contribute runoff to the roadway and these additional flows

are incorporated into the storm drain design. In the interim condition, there is an increased

percentage of the contributing unpaved section within the ROW. This results in a reduction in C­

factor, and a subsequent reduction in runoff as compared to the ultimate roadway design section.

This reduction provides an additional factor of safety in the interim condition. Other offsite

flows generated on the GM property are addressed in Section V.D.7. GM Drainage (North of the

Powerline Floodway). Roadway runoff area and time of concentration calculations are presented

in tabular form in Appendix G.

City of Mesa standard M-64, double grated catch basins were specified for use in on-grade and

in sump capture locations for the ultimate roadway build-out with curb and gutter. A maximum

spread of 17 feet is maintained throughout the network, with most spreads extending 10 feet to

15 feet.

To ensure adequate capture of runoff flows in the interim condition, once the ultimate condition

was modeled and catch basin spacing determined, ADOT C15.81 catch basins were specified for

the interim condition catch basins. In the interim construction a transverse dike, creating a

localized sump, will bound each ADOT C-15.81 catch basin. Since runoff is delivered to interim

inlets via unlined roadside ditches, additional maintenance of the catch basins and connector

pipes will be required to mitigate the accumulation of fine sediments entering the system for the

interim condition.

1. Design Exceptions

Spread resulting from the 100-year storm must be contained within the right-of-way of the

proposed roadway section. In the interim condition, where curb and gutter is not constructed,

100-year runoff will be allowed to leave the roadway section, as it does now, and will not be

contained within the roadway right-of-way limits. To ensure that existing development is not

negatively impacted at locations where runoff leaves the roadway section, areas of runoff

concentration have been investigated. Runoff leaves the roadway section without negative
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effects (ponds and discharges to channel or farm fields). Table 5 contains a list of areas where

runoff leaves the roadway in a concentrated manner.

TABLE 5 -100 Year Runoff Concentration Points

Roadway Station LtJRt Description

Concentration at Roadway Sump. Runoff ponds against GM Berm, then
161+00 Rt continues South to at Sta 156+25 and enters Ellsworth Channel via an RGRCP

Storm Drain.

137+00 Rt Concentration at Roadway Sump. Runoff ponds against GM Berm, then it
crosses Ellsworth Road in a culvert and enters Ellsworth Channel.

118+50 Rt Concentration at Roadway Sump. Runoff crosses Ellsworth Road in a culvert
and enters Ellsworth Channel.

92+00 Rt Concentration at Roadway Sump. Runoff ponds against existing grade. crosses
Ellsworth Road in a culvert and enters Ellsworth Channel.

79+00 Rt Concentration at Roadway Sump. Runoff ponds against existing grade. crosses
Ellsworth Road in a culvert and enters Ellsworth Channel.

53+00 Rt Concentration at Roadway Sump. Runoff enters Ellsworth Channel.

161+00 Lt Concentration at Roadway Sump. Runoff enters Williams Gateway property and
continues Southwest. eventually be intercepted by Ellsworth Channel.

137+00 Lt Concentration at Roadway Sump. Runoff ponds against curb, then enters
Ellsworth Channel.

118+50 Lt Concentration at Roadway Sump. Runoff ponds against curb, then enters
Ellsworth Channel.

92+00 Lt Concentration at Roadway Sump. Runoff enters Ellsworth Channel.

79+00 Lt Concentration at Roadway Sump. Runoff enters Ellsworth Channel.

53+00 Lt Concentration at Roadway Sump. Runoff enters adjacent farm field and
continues west.

Once Ellsworth Road is built to its ultimate section, with completed curb and gutter, the effects

of the 100-year storm will once again need to be investigated, by the ultimate conditions design

engineer and future land developers. Sumps in the roadway profile will create concentration

points for runoff, ponding against the curb. Once the curb is overtopped, runoff will spill onto

adjacent properties. It will be necessary for those developing these properties to provide

adequate drainage features to accommodate runoff leaving the roadway during a 100-year event.

2. Powerline Floodway Outfall System Phase I, Station 178+50.26 (Sheet CRC3 & SD25)
The Powerline Floodway outfall system collects runoff from Phase II to the Powerline Floodway

at Ellsworth Road, Station 178+50. The Phase II consultant, Stantec, performed the analysis and

design for this system north of Station 181+00. That analysis is included in Appendix G. Flows

exit the system at the Powerline Floodway, tying into the lO-year hydraulic grade line elevation
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of this channel. District Staff voiced concerns that the approach angle of the 60 inch storm drain

could cause flow to overtop the Powerline Floodways southern bank in the event that the storm

drain was flowing full while the Powerline Floodway was carrying little to no flow. Given the

fact that the storm drains contributing drainage area is much smaller than that of the Powerline

Floodway, this is a likely scenario. AMEC presented the Exhibit included in Appendix P to

District Staff members at the February 18, 2005 Comment Resolution meeting and a decision

was made to change the approach angle should be changed from approximately 45 degrees to 60

degrees. The resulting flow pattern is oriented closer to the direction of flow of the Powerline

Floodway thereby significantly reducing the possibility of overtopping.

3. North Ellsworth Channel Outfall System, Roadway Station 156+23 (Sheet SD20 to
SD24)

The North Ellsworth Channel outfall system collects runoff from south of the Powerline

Floodway to a location at which the Ellsworth Channel alignment becomes adjacent to Ellsworth

Road, a distance of approximately 1800 feet. The system empties into the Ellsworth Channel at

its toe of slope, tying into the hydraulic grade line of the channel during the lO-year event.

4. Ellsworth Channel Outfall Connector Pipe System (Sheet SD04 to SD20)
The Ellsworth Channel outfall connector pipe system collects runoff from a location at which the

Ellsworth Channel alignment becomes adjacent to Ellsworth Road, Station 153+50.00 to Station

52+50.00. This system does not convey flow along its length. Flows are intercepted at inlets

and discharged immediately to Ellsworth Channel via connector pipes. Outfall connector pipe

inverts are set at the toe of the Ellsworth Channel side slope.

5. South Ellsworth Channel Outfall System, Roadway Station 46+99 (Sheet SD02 to
SD03)

Pavement drainage from German Road to Future Pecos Road is collected and conveyed along the

west and east side of Ellsworth Road to Roadway Station 38+50.00 via roadway grader ditches.

Here the flow is collected by catch basins and conveyed in connector pipes and discharged into a

24 inch storm drain that begins here and terminates approximately 890 feet later at Ellsworth

Channel Station 446+99. At the direction of the project stakeholders a storm drain below the

pavement was used at this location due to the fact that not enough right-of-way could be acquired
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to allow for a connection to the proposed Ellsworth Channel via a continuation of the grader

ditch.

6. South ofGennann Road
Drainage south of Germann Road is addressed in Section V.D.I of this report (Germann Drain)

and in Appendix N (Design Memorandums). Roadway drainage calculations were not

performed for this reach.

C. Channel Design
The Ellsworth Channel proposed conditions hydraulic model output and cross-section location

exhibit is included in Appendix I. There are 9 typical channel reaches for this project as

summarized in Table 6. The channels are stationed from upstream to downstream with station

616+95 being located at the confluence with the Powerline Floodway.

Table 6 - Channel Design Summary

Channel From To Design Check Channel Channel
Reach Station Station Discharge Discharge Bottom Slope

(Full CIP) (Pre & Int Width
(Dev. Water- CIP)

shed) (Exist Water-
shed)

(cfs) (cfs) (ft) (ftJft)

Reach 1 44699 46442 600 349 10.17 0.0006

Reach 2 46691 47895 600 349 10.17 0.0008

Reach 3 47895 52395 600 2856 30.18 0.0008

Reach 4 52395 53195 1172 3203 70.21 0.0008

Reach 5 53195 55313 1744 3550 70.21 0.0008

Reach 6 55313 58413 1744 3550 70.21 0.0014

Reach 7 58450 58898 1744 3550 70.21 .00234

Reach 8 58898 59318 1744 3550 70.21 .00228

Reach 9 59375 61695 1744 3550 70.21 .00253

The following section describes the design exceptions requested for the construction of the

proposed Ellsworth Channel project. The section discusses the starting water surface elevation

determination and provides a brief description of each of the channel' reaches listed above

including any special considerations unique to each reach:
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1. Design Exception
a) Channel overtopping at Pecos Road

The Full-CIP design condition for the Ellsworth Channel includes construction of the Pecos

Basins at the Meridian Road alignment. The Pecos Basins, when constructed, will significantly

reduce the 100-year peak discharge reaching the Ellsworth Channel at ~ecos Road. The future

Full-CIP channel design discharge downstream from the Pecos confluence is 600 cfs. The

existing conditions peak discharge at the same location is 2856 cfs. Downstream from the GM

Manifold (approximate channel station 526+00), the channel cross-section is generally in cut and

can contain the existing condition peak discharges within the cut section with little or no

freeboard. The channel reach from the Pecos confluence to the GM Manifold is in the vicinity of

the critical glide slope location. Therefore the design tops of channel bank elevations are at or

near the natural ground elevation. The project stakeholders determined that it was not cost­

effective to increase the channel capacity in this reach for the interim condition, considering that

the channel would be unnecessarily oversized when the Pecos Basins are built.

It was determined that channel overtopping would be allowed for the interim condition between

the location from Pecos Road for a distance of approximately 3,400 feet as long as it can be

demonstrated that conditions are not made worse than under existing conditions by the channel

and roadway construction. The Channel Overtopping Analysis demonstrating that conditions are

not made worse is described below. The existing conditions hydrology from the East Mesa

ADMP was reviewed to determine flow routing for existing conditions in the vicinity of Pecos

Road and Ellsworth Road. The East Mesa ADMP existing conditions hydrology model shows

that runoff generated south of Pecos Road, draining west to Ellsworth Road, crossing Ellsworth

Road and continuing west along the Pecos Road alignment. Runoff generated north of Pecos

Road as well as runoff generated east of the project in Pinal County, is diverted along the north

side of Pecos Road to Ellsworth Road. At Ellsworth Road this runoff flows north along

Ellsworth Road and crosses Ellsworth Road into the Williams Gateway Airport North Perimeter

Channel in a broad, sheet flow fashion extending for nearly 6500 feet along Ellsworth Road.

The Channel Overtopping Analysis considers:
.:. Changes in peak discharge resulting from capturing and diverting flow to the north with

the new channel, and
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.:. The impact of the channel construction on overtopping flows leaving the channel and
continuing west along the historic flow path.

The main concern was to ensure that by capturing and diverting flow generated south of Pecos

Road to the north along Williams Gateway Airport, that additional runoff not be released onto

the airport in excess of the amount that would flow across the airport under existing conditions.

b) Changes in Peak Discharge
Per the East Mesa ADMP existing conditions routing, 443 cfs crosses Ellsworth Road south of

Pecos Road and 2,863 cfs reaches Ellsworth Road north of Pecos Road. The design hydrology

model (Interim-CIP model) for existing watershed conditions combines these hydrographs to

establish the peak discharge of 2856 cfs flowing north of Pecos Road. This indicates that

collecting and diverting the 443 cfs from south of Pecos Road does not increase the peak

discharge north of Pecos Road. This is due to differences in timing of the peak discharges

reaching the channel. The local runoff south of Pecos Road reaches the channel approximately

1.5 hours earlier than the peak discharge north of Pecos Road. As a result, the peak discharge

intercepted south of Pecos Road will already have drained through the system in advance of the

higher peak north of Pecos Road. Runoff spilling out of the Ellsworth Channel south of Pecos

Road is due to backwater from the channel system north of Pecos Road.

c) Hydraulic Modeling
Two HEC-RAS models were developed to estimate overtopping flows.

HEC-RAS model EllsworthChannel.prj (Plan: Final Unplugged Int CIP Q Weir No Berm.p03)

was developed based on proposed channel and road geometry. HEC-RAS lateral weir routing

was used to estimate the flow leaving the channel and continuing west onto WGA property. The

lateral weir location is shown on Figure: Weir Exhibit - Proposed Condition" and is included in

Appendix N. The highest ground elevation adjacent to the channel was used as the weir

elevation, for the proposed condition this coincided with the top of the WGA access road

throughout much of the reach.

HEC-RAS model EllsworthExistingOT.prj was developed based on existing channel and road

geometry. HEC-RAS lateral weir routing was used to estimate the flow overtopping the
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Ellsworth Road and existing channel. Again the highest ground elevation adjacent to the

existing channel was used as the weir elevation, for the existing conditions this consists of the

OM access road at the upstream end of the model and the WGA access road at the downstream

end. This is shown on Figure: Weir Exhibit - Existing Condition and is included in Appendix N.

d) Results
The existing watershed flow escapes the proposed Ellsworth Channel and continues west onto

WOA property from channel station 14451 to channel station 12800. Approximately 1160 cfs

escapes to the west.

The amount of existing watershed flow crossing existing Ellsworth Road and channel from the

same reach, from Pecos road to channel station 12800, is approximately 1780 cfs (Note that

proposed HEC-RAS Channel Stationing = Existing Channel Stationing - 100, upstream of

station 11400). The amount of existing watershed flow leaving the proposed channel and

continuing west (1160 cfs) is less the existing watershed flow crossing the existing road and

channel to west (1780 cfs). Therefore the channel construction does not have a negative impact

on overtopping flow to the west as the total amount of flow that escapes is decreased and the

extent of the escaping reach is not altered.

At the request of the District the computed water surface elevations through the escaping reach

were also compared. The table included in Appendix N clearly shows that although the

proposed channel will retain and convey higher flows the computed water surface elevation is

decreased throughout the breakout reach (station 14451 to 12800). The electronic HEC-RAS

models listed above are included in Appendix Q.

2. Starting Water Suiface Elevation
The starting water surface elevation for the Ellsworth Channel hydraulic analysis is dictated by

the flow conditions in the Powerline Floodway. A HEC-RAS model was developed for the

Powerline Floodway from the as-built plans. The model was run with the Interim-CIP and Full­

CIP discharges to establish the starting water surface elevations for both conditions at the

Ellsworth Channel confluence. The water surface elevations are 1358.73 feet and 1358.27 feet

36
AMEC Infrastructure
May 23.2005

Final Drainage Report
Ellsworth Road Phase I - Germann Road to Ray Road



for the Interim and Full CIP conditions, respectively. The Powerline Floodway HEC-RAS

output summary tables are included in Appendix H.

3. Station 616+95 to 52+ 523+95 (Powerline Floodway to GM Manifold)
This is the downstream reach of the channel project with an outfall into the PLF. The reach

includes three box culvert crossings and one sloping faced baffled chute drop structure. Off-site

flows enter this reach at the GM Manifold, a storm drain outfall, one WGA pipe and at the

confluence with the WGA North Perimeter Channel. Flow from the GM manifold passes under

Ellsworth Road via two sets of concrete box culverts and combines with the main channel flow

from the south.

The existing channel along the west side of Ellsworth Road at WGA leaves the Ellsworth Road

alignment at approximately 4,000 feet south of the PLF and drains northwesterly through the

WGA property to the outfall at the PLF. This reach of channel is sometimes referred to as the

North Perimeter Channel (NPC). The new Ellsworth Channel will redirect the NPC so that it

will continue to the north remaining adjacent to Ellsworth Road for another 1310 feet and then

follow the arcing north property line to a point where it will rejoin the NPC. This will result in a

segment of the NPC that will be cutoff at both ends. Meetings with WGA staff led to the

decision to allow the NPC to drain unimpeded, into the proposed Ellsworth Channel at the

location of the confluence (approximate Ellsworth Channel Station 506+98). This concept was

discussed with representatives of both the Flood Control District and the City of Mesa.

In order to match the NPC's invert elevation at the confluence, a 6-foot sloping baffled chute

drop structure was employed at station 584+13.52. The baffled chute design was used so as to

eliminate the need for a downstream stilling basin (that is used with drop structures that

primarily dissipate the energy at the bottom of the drop) that would be difficult to drain. The

chosen design employs a 2-foot sill at the upstream end of the drop that is used to control the

entrance velocity at the crest of the slope. Three I-foot wide openings are used to drain any

water that remains trapped upstream of the sill following the design event. The structure was

designed using the procedures outlined in the publication, Hydraulic Design of Stilling Basins

and Energy Dissipaters, USBR 1984. Design calculations are included in Appendix K.
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The NPC will connect to the Ellsworth Channel via 1, 48" RORCP that is designed to drain the

NPC in approximately 5 hours following a design event. A 50% clogging factor was applied to

model the effects of the security racks located on the upstream side. The outlet of the 48"

RORCP will be fitted with a flap-gate mounted on a setting collar. The purpose of the flap-gate

is to assure that backwater within the Ellsworth Channel will not back up through the pipe and

cause flooding on the WOA property. Following a design event the water surface elevation

within the Ellsworth Channel will subside and the flap-gate will open allowing the channel to

drain. The calculations package for the NPC tie-in is included in Appendix 0 as well as a map

entitled Maximum Available Retention Volume in the Abandoned North Perimeter Channel. The

exhibit clearly shows that the abandoned NPC will have sufficient volume to detain the 100-year,

2-hour runoff volume from its contributing drainage area and therefore no flooding within the

WOA property outside of the limits of the existing NPC is expected.

4. Station 520+50 to 473+29.5 (GM Manifold to Pecos Rd.)
This reach collects flow from the planned Pecos Channel at the northeast corner of Pecos Road

and Ellsworth Road and conveys it to the OM Manifold. The reach includes one box culvert

crossing. Pavement drainage is collected via a series of small inlets and conveyed to the

Ellsworth Road connector pipe storm drain system.

The box culvert for the planned Pecos Channel will be constructed with this project to its

ultimate configuration. The Ellsworth Channel design includes gabion baskets along the east

channel bank to protect the channel from potential erosion from overtopping flows that may

occur prior to construction of the Pecos Channel and basins (see Section IV.C.2. Culvert

Overtopping).

5. Station 473+29.5 to 446+45.7 (Pecos Rd. to Future Pecos Rd.)
This reach extends from the future Pecos Road, on-half mile south of the existing Pecos Road, to

the confluence with the future Pecos Channel. The reach includes two box culvert crossings, one

of which passes under Ellsworth Road as the channel shifts from the east side of the road to the

west side. Off-site flows enter this reach from an agricultural tailwater ditch at the future Pecos
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Road alignment that drains a large area of irrigated fields and from a series of small inlets from

the Ellsworth Road storm drain system.

6. Station 446+45.7 to 420+00 (Future Pecos Rd. to Germann Rd.)
Provisions to convey offsite flows are not provided for in this reach. This was the result of a

detailed alternative evaluation and final recommendation from the project stakeholders. Street

drainage in this reach will be collected and conveyed in roadside ditches to a location

approximately 800 feet south of New Pecos Road. The street drainage will then drop into a

proposed storm drain system that will outlet to the proposed Ellsworth Channel at approximately

channel station 446+99. The roadside ditches and storm drain described above will be located

completely within the 65-foot right-of-way of Ellsworth Road.

7. Potential Land Subsidence
The channel design has not included proVISIon for subsidence. It is recommended that a

monitoring program be implemented to identify land subsidence, if it occurs. Specific measures

for channel modifications due to subsidence could then be made based on actual measured

differential subsidence.

D. Culvert Design
Culverts, which are "in-line" with proposed channels are modeled in HEC-RAS as part of the

channel system and are intended to be "free-flowing" so that the backwater effect is minimal.

An exception to this is culvert Cl2 that is deliberately undersized and allowed to flow under

pressure during the design runoff event. This was done in order to take advantage of the excess

channel depth upstream of the culvert that resulted from lowering the channel invert to allow for

positive drainage from the NPC.

Those culverts, which are tributary to the channel system, are modeled using HY8 and are shown

in Appendix J. Other culverts are "cross culverts" and convey runoff from one side of

Ellsworth Road to the other side.

The following is a brief description of specific, unique culverts and/or culvert systems within the

study area: Culverts are summarized in Table 7
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Table 7 - Culvert Summary

CROSS-ROAD CULVERTS

Culvert Location Pre-CIP Interim -CIP Full-CIP
Overtopping Overtopping

and Size No. Approx Sta 0100 RdEL WSEL Depth 0100 RdEL WSEL Depth 0100 Rd EL WSEL Overtopping Depth
(cfs) (tt) (tt) (tt) (cfs) (tt) (tt) (tt) (cfs) (tt) (tt) (tt)

Pecos North C-6 Roadway: 76+20 2856 1387.5 1389.39 1.89 2856 1388.1 1388.67 0.57 600 1388.1 1386.63 0
3-10' x 5' C.B.C Channel: 4n+00

RAS: 14100

GM Manifield South C-8 Roadway: 120+20 1014 1382.5 1383.45 0.95 934 1384.6 1384.73 O' 590 1384.6 1382.4 0
5-10' x 5' C.B.C Channel: 521+00

RAS: 9800

GM Manifield North C-10 Roadway: 128+70 1014 1382.1 1383.05 0.95 1095 1386.5 1384.73 0 863 1386.5 1382.4 0
5-10' x 5' C.B.C Channel: 529+60

RAS:8900

PLF Culvert C-14 Roadway: 178+41
1-16.5' x 6' C.B.C Channel: N/A This is an extension of an existing culvert in the Powerline Floodway.

RAS: N/A

• The overtopping depth at GM south is estmated based on the berm elevation at the culvert inlet (1385.0 tt)

OTHER CULVERTS

Culvert Location
and Size No. Approx Sta Comment

WGA Former Roadway: N/A
Armory Culvert Channel: 609+16 Replace Existing Culvert in kind.
1 - 42" RGRCP RAS: 1000

Confluence with NPC Roadway: N/A Culvert drains the existing North Perimeter Channel (NPC) that is cut-off by the construction of the proposed Ellsworth Channel.
1 -48' RGRCP Channel: 587+58 The culvert was sized to drain the NPC within 36 hours. The calculations apply a 50% clogging factor to account the the access

barrier on the upstream side. The pipe is fitted with a concrete collar and Waterman flap gate to keep backwater within the proposed
RAS: 3200 channel from adversly effectinQ the WGA propertY. (See calculations in Appendix 0)

Roadway: 69+21
Pecos South Drain and 72+17

Channel: 470+00
2 - 42" RGRCP and473+00 Culverts carry agricultural runoff across Ellsworth Road and into Ellsworth Channel.

Germann Drain Roadway: 19+50
1 - 24' CMP Channel: N/A Culvert carries flow from southeast corner of Germann and Ellsworth to southwest corner. See Appendix N for a detailed

RAS: N/A description of the flow conditions at this intersection.
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1. Germann Drain
A proposed 24" CMP will be installed from the southeast corner to the southwest corner of

Germann and Ellsworth Roads. Appendix N contains a detailed description and analysis of the

flow conditions at this location.

2. Pecos South Drain (Sta 69+21, Sta 72+17)
An agricultural field drains to the southeast corner of the Pecos Road and Ellsworth Road

intersection. The flow is constrained by these roads, especially since Ellsworth Road will be

raised about 1.64 feet above existing grade. Two cross culverts, each 42 inch in size, under

Ellsworth Road are proposed, at the locations of catch basins necessary for roadway drainage.

The culverts are designed for the 100-year storm in order to mitigate the 100-year ponding on

private property. The Ellsworth Channel is the outfall, and the channel's 100-year design depth

is the tailwater condition.

3. Pecos North Drain (Sta 76+86)
This culvert is part of the ADMP system and serves to drain flow from the east, which is

currently routed between the GM berms and Pecos Road. This culvert is designed to convey a

100-yr flow of 600 cfs in the developed, full-CIP condition. Additionally, the culvert will

convey the existing conditions, interim-CIP flow of 2856 cfs by allowing 0.57 feet of

overtopping of Ellsworth Road. The culvert is a 3-barrel lO-foot x 5 foot CBC. Since this

location is designed to overtop the road under existing conditions, the east bank of the channel is

armored against erosion with gabion bank protection (see Section IV.C.2. Culvert Overtopping).

This culvert also requires a trash rack/access barrier due to its penetration onto GM property.

4. GM Manifold (Sta 120+72, Sta 129+29)
This culvert system serves as a major drainage for the GM Proving Grounds. Flow passes

through the manifold structure at three locations and is combined in an equalizing swale between

the road and the security berms. A portion of the berms that are perpendicular to the road will

need to be removed to allow for construction of this collection system. This culvert system

actually consists of two individual 5-barrel culvert systems, which act together, sharing a

common water surface. The design flow for this system is 1452 cfs. Additionally, the culvert
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system will convey the existing conditions, interim-CIP flow of 2028 cfs with no overtopping of

Ellsworth Road with a 50% clogging factor applied. This design criterion was chosen with

direction from the stakeholders in order to avoid the need to reinforce the pavement structural

section or line the channel east bank at this location. Since there is no definite timetable for the

construction of future improvements, such as on-site flow retention that would reduce the

amount of flow that exits the G.M. property, it was deemed prudent from a public safety

perspective to design the crossing so as to not overtop and/or inundate Ellsworth Road in the

interim flow condition. These two sets of culverts require trash rack/access barriers due to their

penetration onto GM property.

5. GM Drainage (South of the Powerline Floodway) (Sta 129+59)
Currently, there are 2-48 inch CMP's that penetrate the GM security berm north of the GM

Manifold. Based on field observations, flow still reaches these culverts, however the

calculations provided in Appendix J shows that the flow is negligible compared to the amount

flowing through the GM Manifold. Therefore, these culverts will be abandoned.

6. Powerline Floodway Culvert Extension (Sta 178+41)
Because of the widening of Ellsworth Road, the existing box culvert will need to be extended a

total of 22.8 feet to the east and 80.8 feet to the west. This will allow for a 32-foot warping

transition zone from the culvert outlet to the existing channel, similar to the existing condition.

There is also a 20-foot long "open-box" section that will be constructed to provide a location to

tie-in the proposed 60 inch storm-drain. An "open-box" configuration was chosen in order to

provide easy access to the storm drain for maintenance purposes. The existing General Motors

access gate and related telemetry will be moved approximately IS-feet east into a new open-box

section.

7. GM Drainage (North of the Powerline Floodway)
Within the developed area of General Motors is a sub basin that drains directly to Ellsworth

Road. In its current condition, the runoff collects along Ellsworth Road and is either conveyed in

an existing 24 inch pipe under the road or continues to the south in a roadside swale to the

Powerline Floodway. An existing General Motors detention pond at the northeast corner of

Ellsworth Road and the Powerline Floodway currently drains into the Powerline Floodway via a
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drainage scupper. Due to the roadway widening and in-line box culvert extension, this drainage

scupper must be removed and replaced in kind.

8. WGA Former Armory Culvert (Sta 608+78.59)
The former armory area drains to the existing Ellsworth Channel via an existing 48 inch pipe.

Because of channel improvements, this culvert will need to be removed. It will be replaced with

a new 42 inch RCP placed at a 45-degree angle relative to the channel. See Appendix 0 for

ponding area drain time calculations.
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Minutes of Meeting

Project

Date/Time

Location

Subject

68927

January 6. 2005

MCDOT Conference Room Navajo

Phase Transition During
Construction

AMEC File No

MCDOT Contract No

Written by

04-2004-045

2004-094

Gregory Holverson

Present

cc

Gregory Holverson (AMEC). Bobbie Ohler (FCDMC). Gary Sharpio(FCDMC)
Bill Sloan (AMEC), Pete Laannein (MCDOT). Darryl Bradley (Stantec), John Ball
(Stanley Consultants), Sami Ayoub (MCDOT), Lisa Ruane MCDOT). Ron Parker
(MCDOT). Tom Kmetz (COM)

Chris Mexas (AMEC), Bill Hiatt (AMEC), Larry Barela (AMEC). Mark Venti (COM).
Herb Miller (MCDOT), Olin S. Sutton (MCDOT). John Thayer (MCDOT),
Alex Coronel (AMEC)

Main Issues

Sami initiated the meeting by asking who would like to present their plan.

Greg presented a potential traffic control plan that AMEC team had prepared for the
groups consideration.

Lisa stated that she had initially visualized something similar but had concerns with it.

Tom Stated that the City of Mesa's thoughts on the traffic transition area are similar to
those presented by AMEC with a few differences. One would be to have Phase I
contractor be responsible for maintenance of temporary transition pavement and Phase I
contractor to complete all improvements in Phase I Project area. Tom also mentioned
that if the vertical transition started south of the driveway it would minimize driveway
disruption. Greg stated that a 11% grade was used for transition and adjustment to that
can be made.

Lisa mentioned that special review should be given to the grade break no matter where it
ends up to make sure there are no bottoming out problems. In general. the group
emphasized to not dictate construction means and methods but to provide some basic
indication of what will be required of the contractor so they can adequately bid it and still
have some flexibility in proceeding with their work. Gary mentioned that if the proposed
roadway were lowered by 3 feet, it would closely match the existing and make traffic
transition easier. Greg indicated he would check into it. (Subsequently after the
meeting, Greg confirmed that new road height was based on clearance needed over the
existing box culvert structure and the new extension for new pavement section.)

AMEC Infrastructure, Inc.
2001 W. Camelback Rd., Suite 430
Phoenix, AZ 85015
USA
Tel (602) 343-2400
Fax (602) 343-2499
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Main Issues

Several alternative bidding options were reviewed for Traffic Control bid item for
providing transition from proposed to existing for both Phase I & II. Additional
conversation developed regarding a Lump Sum bid item that specifically requires
contractors to work together.

General discussion concluded that 2-11' lanes should be open at all items and any detour
over 5 days in duration would be to be paved. At conclusion of meeting, it was
determined that AMEC should revise Transition Plan and resubmit for review.
Additionally, it was noted that traffic control would be easier if existing box were left in
place. It was mentioned that the box culvert should be extended unless some sort of
deficiency can be documented with culvert structure. Greg mentioned that the age of
original structure is the primary reason for recommendation for replacement and no
structural deficiency is known. Greg will arrange for a closer visually inspection and
plans will be revised to extend existing unless a deficiency is noted.

For Phase II, the east 23' ultimate improvements will mostly likely be constructed first.

Sami suggested that perhaps moving bid date for Phase II back would be beneficial in
reducing potential conflicts between the Phase I and II construction efforts. A suggestion
was made to for bid opening of Phase II to early June.
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Project

DateITime

Location

Subject

68927

December 21,2004 -10:00am

MCDOT - Apache

Ellsworth Road Stakeholder Meeting

AMEC Project no.

MCDOl Contract No.

Written by

04-2004-045

2004-094

Greg Holverson

Present

cc

Greg Holverson (AMEC), Bob Davies (AMEC), Peter Laaninen (MCDOT), Jim
Martin (AMEC), Chris Mexas (AMEC), Tom Kmetz (COM), Cathy Regester
(FCDMC), Sami Ayoub (MCDOT), Bobbie Ohler (FCDMC), Lisa Ruane
(MCDOT) Coral Sheehan (MCDOT), Alex Coronel (AMEC),

Herb Miller (MCDOl), Bill Hiatt (AMEC), John Thayer (MCDOT), Larry Barela,
(AMEC). Olin S. Sutton Jr. (MCDOT), Joe Pinto (MCDOT), Gary Shapiro
(FCDMC), Bob Herz (MCDOT), Robert Alcala (RA Alcala& Assoc.). Bill Hansing,
(COM). Bill Donahue (COM), Mark Venti (COM), Dennis Ericson (COM).
Dan Sundstrom (COM), Steve Lohide (Logan Simpson Design),
Adrienne Sears-Lake (COM)

Main Issues

1. Right-of-Way Comments Include:
a) For the SE corner of Germann and Ellsworth Road R1W, Coral will send title

company new documents as they have lost their copy
b) For the GM parcel on the NE corner of Pecos and Ellsworth Road that has not been

acquired yet. AMEC will send Coral a plan detailing what is needed that will be less
than that shown on the 70% plans.

c) For the WGA easement that has not been acquired yet, AMEC will send Coral,
Bobbie, Tom and Sami a map showing what is needed, that will be less than that
shown on the 70% plans.

2. FCDMC Comments:
a) Marble samples from a Marble Company have been submitted to Bob Davies and

Tom also wishes to receive a sample. The company submitting the samples would
hope that perhaps their product could be used in channel construction.

b) Splitting of Cost Estimate was reviewed with several recommendations. AMEC will
make adjustment and send to Bobbie, Tom and Sami.

c) Structures Cost Estimate was given to Bobbie and a similar copy will be sent to
Sami. It was decided that sharing SO/50 the cost of structures under the roadway
between roadway and channel was appropriate.

AMEC Infrastructure, Inc.
2001 W. Camelback Rd., Suite 430
Phoenix, AZ 85015
USA
Tel (602) 343-2400
Fax (602) 343-2499
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ITEMS ACTION

d) Fencing and gates that would be impacted with just building the road, should be •
shared 50/50 between roadway and channel portions of project.

e) RGRCP should be further investigated as to cost sharing between roadway and
channel portions of project.

f) Channel construction needs to substantially completed by June of 2006, so that
FCDMC can pay MCDOT per the current budgeting plan. Bobbie asked .if words
could be added to specifications to make this happen. It appears that channel
construction would be one of the first construction activities and that there is enough
time to meet this need. AMEC will further investigate correct wording to be used
and make adjustment to specifications if there would be no additional construction
cost impact.

g) Construction period is to be 16 months.
h) Cost breakdown for the first 6 items of Engineer's Estimate need to be based on

ratio of total overall construction cost.
i) Revised cost estimate will be sent to stakeholders.

3. City of Mesa Comments:
a) Tom asked if Photometric and Voltage Drop calculations have been given to City

staff. Greg will check into this matter.
b) Turning radius for design vehicle for O&M road will be 45 feet.
c) Survey monume'nts will be standard MAG monuments for City of Mesa.
d) AMEC will investigate how the concrete box culvert at Station 65+00 can be

constructed while maintaining one lane of traffic in both directions.

4. MCDOT Comments: •
a) 100 % comments are due on January 4,2005, and maybe hard to achieve given the

holidays. Sami offered a one week extension and requested that comments be sent
to him in portions so that AMEC can start comment resolution process on schedule.

b) Comment resolution meeting is scheduled for January 11, 2005, and the same day
comments are due. Comment resolution meeting will be scheduled in Mesa on
January 12, 2005.

•
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Minutes of Meeting

Project

DatelTime

Location

Subject

68927 AMEC Project no.

November 23, 2004 - 10:00am MCDOr Contract No.

MCDOr - Apache Written by

Ellsworth Road 90 % Comment Submission Meetings

04-2004-045

2004-094

Greg Holverson

Present

cc

Greg Holverson (AMEC). Robert Johnston (AMEC), Bob Davies (AMEC).
Peter Laaninen (MCDOT), Jim Martin (AMEC). Chris Mexas (AMEC).
Tom Kmetz (COM), Cathy Regester FCDMC}. Olin S. Sutton Jr. (MCDOT),
Joe Pinto (MCDOT), Sami Ayoub (MCDOT). Bobbie Ohler (FCDMC),
Gary Shapiro (FCDMC)

Herb Miller (MCDOT), Coral Sheehan (MCDOT). Alex Coronel (AMEC),
Bill Hiatt (AMEC), John Thayer (MCDOT), Larry Barela, (AMEC),
Bob Herz (MCDOT), Robert Alcala (RA Alcala& Assoc.), Bill Hansing, (COM).
Bill Donahue (COM), Mark Venti (COM), Dennis Ericson (COM), Dan Sundstrom
(COM), Steve Lohide (Logan Simpson Design), Adrienne Sears-Lake (COM)

Main Issues

1. Right-of-Way Comments Include:
a} RJW on Northeast comer of Ellsworth and Pecos intersections as shown on the 70%
plans is not reflected on MCDOT RJW exhibits. Coral will proceed with right of entry and
acquisition of this piece. Currently, GM right-of-needs are with the attorney.

b} Several of the existing TCE's look small, CM representatives from AMEC and
MCDOT will double check that they are sufficient as currently shown.

2. Utilities Comments Include:
a} Olin suggested adding a line item in the bid list for water and sanitary sewer
relocations.
b} Olin will send SW gas a red line plan set confirming abandonment of 2-inch gas line.
c} SRP will most likely need to lower future line more than currently designed to stay
48 inches below grader ditch south of Pecos.
d} Pole line E-W on Germann and east side of Ellsworth will have to be relocated once
in coordination with underground facilities. Olin will give SRP crossections so they can
proceed with design.
e} Greg will provide Olin with a revised set of latest storm drain plans.
d} QW will run new line on west side.
f} Olin will visit with Queen Creek after the Holiday regarding the lowering their
irrigation structure at Germann Road.

AMEC Infrastructure, Inc.
2001 W. Camelback Rd., Suite 430
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ITEMS ACTION

g) Private irrigation letters gave permission and easements to relocate a portion of the - •
existing facilities. The remaining facilities will be removed and not replaced. Plans will
show the details
h) Olin may request additional potholes for those areas that have changed from 70%
design plans.
i) Landscaping power sources will be coordinated with street light service points.
j) Landscaping power sources for areas away from roadway will come from batteries.
k) GM frontage, existing fence should be by left in place even though it is and will be in
RlW. Design will be adjusted accordingly and a special use permit will be issued by Mesa
I) Show Ray Road and Pecos Road turn out as future, no need to build them now.
m) E-Street coordination is needed between phase 1 and 2 design and construction.
n) Fire access to WGA and west side turnout at existing Pecos Road is to be moved
southerly to avoid cost of channel crossing. Fire and O&M access road from this point
will be extended southerly along channel, connecting into Ellsworth Road at ~tation 6700.
R/W and fencing will be adjusted. Ellsworth median at this point should have mountable
curb and be constructed so that fire and maintenance vehicles can cross at this point.
0) No median opening is needed at 7660.
n) Storm drain manhole spacing needs to be checked as it appears they may be too
close together at certain points
p) Low points along Germann and Ellsworth intersection approaches need to be
checked for positive drainage.
q) Transverse drainage of pavement at left turn lanes needs to be check for drainage.
Cross slopes ranging from 1.7 to 2.2% can be utilized.
r) Irrigation supply will come off of COM water supply. •
s) Powerline channel turnouts need to have gates moved back to allow a truck to stop
in Driveway off of Ellsworth Road.
t) For those channel or paving plans showing fencing, please add a note referencing
fencing plans for details on relocation and installation.
u) Adjustments to tailwater ditches near Germann and Ellsworth intersection need to
be coordinated with Olin.
Drainage inlets for the O&M road need to align with laterals from Ellsworth inlets as much
as possible.

3. City of Mesa Comments Include:
a) Street light team meeting was held yesterday and another meeting will be held next
week.
b) RALCALA will be meeting with SRP to determine points of delivery, which will be
revised to show less points than currently shown.
c) RALCALA and Mesa staff will be meeting about E-Street requirements.
e) Tom will let Greg know of turn around radius or width required for typical maintence
equipment that will be using 0 & M road.
f) Landscaping north of station 15700 should be removed.

•
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ITEMS ACTION

4. Flood Control District Comments Include:
1) Channel easement along WGA will be reviewed and reduced in width with the design
goal of minimizing impact on existing WGA fence and O&M road.
2) Channel drop structure at the connection to Powerline Floodway will be moved up
stream to replace the concrete grade control structure and allowing for matching the
invert elevation of existing channel connection point eliminating the need for low-flow
channel, percolation basin, or outlet pipe system.
3) The connection to Powerline Floodway will be redesigned with a substantially less
structure to save construction cost.

5 Specifications Comments Include:
1) Coordination between Phase 1 construction and Phase 2 construction needs to be
articulated in the special provisions to save cost associated with extensive vertical and
horizontal pavement tapers that will be necessary if construction ofeach phase proceeds
independent of the other at this point. Additionally, connection of the outfall for storm
drain system needs to be coordinated between phases.

6 Schedule Comments Include:
1) Sami distributed a schedule portraying the dates of important project milestones and
the linkages necessary between milestones to start construction in June of 2005.

C:\Docurnents and Settings\alex.coroneI.AM\local Settings\Ternporary Internet Files\OlK1\ElIsworth Rd 90 Percent 112304
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ame&
Minutes of Meeting

Project

DatelTime

Location

Subject

68927

November 16. 2004

Flood Control District Maricopa County

Ellsworth Road

AMEC File No

MCDOT Contract No

Written by

04-2004-048

2004-94

Bob Davies

Chris Mexas

Present:

cc:

Bobbie Ohler (FCDMC). Gary Shapiro (FCDMC). Peter Laaninen
(MCDOT). Herb Miller (MCDOT). Coral Sheehan (MCDOT), Bob Davies
(AMEC). Chris Mexas (AMEC).

Robert Johnston (AMEC). Alex Coronel (AMEC), Bill Hiatt (AMEC).
Jim Martin (AMEC), Greg Holverson (AMEC), Sami AyOUb (MCDOT).
Mark Venti (COM), Bob Herz (MCDOT), John Thayer (MCDOT).
Olin S. Sutton, Jr. (MCDOT). Joe Pinto (MCDOT). Cathy Regester
(FCD), Tom Kmetz (COM).

Main Issues

Main topic of the meeting was to discuss channel easement width and need for TCE for
channel construction. and discuss if temporary fencing is needed.

1. WGA Fencing: Bobbie commented that she understood that the WGA right-of-way has
not been acquired yet. She inquired why the temporary fence is not inside the right-of
way in some areas. She requested that AMEC confirm the location of the temporary
fencing.

2. WGA R!W: Bobbie went through the channel plans, sheet by sheet, to identify areas
where we might be able to trim down the identified right-of-way or drainage easement
required. AMEC needs to identify how much TCE is required on the west side of the
channel. For some reason the fencing footprints did not always appear in the same
location in the channel plans as in the WGA fencing sheets. AMEC is to investigate and
get to agree.

3. Downdrain Profiles: Gary pointed out that profiles should be shown for all the
downdrains. This is important so that we can ascertain whether we have a backflow
problem into the channel.

4. Temporary Fencing: The need for temporary fencing was then discussed at length. The
possibility to write into the special provisions or construction notes that the contractor
must maintain fencing at all times was discussed. AMEC could consider providing
wording in the specifications that allows the contractor to reuse the fencing provided the
revised fencing is acceptable to the inspector and WGA after it is reinstalled. One
problem with this concept is that presently there are two types of fence being called out
here. A MAG 6-foot high temporary fence and a WGA 7-foot high permanent fence.

AMEC Infrastructure, Inc.
2001 W. camelback Rd., Suite 430
Phoenix, AZ 85015
USA
Tel (602) 343-2400
Fax (602) 343-2499
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ITEMS ACTION

5. WGA TCE: As proposed right-of-way and drainage easement takes are minimized
AMEC is to consider landscape requirements, slopes, and turnarounds. On the WGA
side of the channel AMEC should only allow for some landscaping and a 15-20-foot dirt
road. For the determination of how much TCE is required, AMEC will consider how the
contractor will likely construct the project. AMEC will consider the likely construction
operation required to build the project. This operation will require a certain width. Once
this likely width is anticipated, the revised minimum right-of way can be subtracted from
it, leaving the required TCE needed. AMEC will have their construction management
staff review the plans to anticipate the construction operation width likely required.

6. WGA Perimeter Road: Bobbie inquired whether portions of the new perimeter road can
be deleted once we reduce the right-of way. She recommended AMEC contact Art Allen
and get his reaction as to whether we need a new perimeter road at all or if he has a
preference of whether we require a drainage easement of a certain width and a TCE
beyond that.

7. Ellsworth Channel: Gary requested AMEC assess how far back AMEC water ponds
onto the WGA property and what the resulting freeboard is. AMEC should assess,
demonstrate, and document that allowing the channel to break through the bank of
Ellsworth Channel does not make matters worse upstream onto WGA property.

8. Cross-Sections: AMEC discussed some of the comments from the District received
regarding the 90% submittal. Herb said that the cross-sections need to reflect the top of
ground required to build the channel/gabion/structure of what the contractor has to build.
Chris and Gary agreed.

C:\Documents and Settings\alex.coroneI.AM\Local Settings\Temporary Internet Files\OLK1\FCDMC Ellworth 111604doc.doc Pg.2
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Minutes of Meeting

Project

Date/Time

Location

Subject

68927 AMEC Project no.

November 15, 2004 - 9:00am MCDOT Contract No.

MCDOT - Division Training Room Written by

Ellsworth Road 90 % Comment Submission Meetings

04-2004-048

2004-94

Greg Holverson

Present

cc

Greg Holverson (AMEC), Dave Bruggeman (Lee Eng.), Robert Johnston
(AMEC), Bob Davies (AMEC), Peter Laaninen (MCDOT), Bob Herz (MCDOT),
Jim Martin (AMEC), Chris Mexas (AMEC), Robert Alcala (RA Alcala& Assoc.),
Bill Hansing, (COM), Bill Donahue (COM), Mark Venti (COM), Dennis Ericson
(COM), Dan Sendstrom (COM), Tom Kmetz (COM), Steve Lohide (Logan
Simpson Design), Adrienne Sears-Lake (COM)

Bobbie Ohler (FCDMC), Gary Shapiro (FCDMC), Herb Miller (MCDOT),
Coral Sheehan (MCDOT), Alex Coronel (AMEC), Bill Hiatt (AMEC), Sami Ayoub
(MCDOT), John Thayer (MCDOT), Olin S. Sutton Jr. (MCDOT), Joe Pinto
(MCDOT), Cathy Regester FCDMC)

Main Issues

1. Traffic Signals Comments:
1) Bill Hansing indicated that Ellsworth was an E street north of New Pecos and needs to
be connected to E street stubouts that exist along New Pecos. A standard quad-duct is
ok south of New Pecos.
2) The mast arms on Germann Should be shorten from 45-feet to 40-feet.

2. Street Lights Comments Include:
1) Bill Donahue indicated that Nate Morrison is the contact for SRP drop and meter
application.
2) Traffic signals and street lights need to be coordinated for shared pole arrangements.
3) Eliminate elbows with general swipes, as it is hard to pull wire.
4) Street Lights - Can have 2 circuits per cabinet.

. 5) 2-inch conduit is maximum.
6) LED light for obstruction needs to be review, do not believe it is necessary.
7) Coordinate with landscaping the point of service
8) Use a Traffic Signal Service Pedestal at all lighted intersections
9) Pull boxes spacing needs to be less than 210-feet.

10) Comment spreadsheet was passed out from the City of Mesa Streetlight Division.
11) No 18-inch elbows.

AMEC Infrastructure, Inc.
2001 W. Camelback Rd., Suite 430
Phoenix, AZ 85015
USA
Tel (602) 343-2400

-- Fax (602) 343-2499
C:\Documents and Settings\alex.coroneI.AM\Local Settings\Temporary Internet
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ITEMS ACTION

3. General Civil Comments Include:
1) Meandering sidewalks are not normally accepted by the City of Mesa but will be
allowed for this specific project, as agreed to years ago.
2) No raised median on Germann Road or on Ellsworth Road south of Germann.
Pavement markings should be used instead.
3) Use City of Mesa standard pavement section of 15 Y:z inches.
4) During construction one lane per direction is to remain open at all times is ok as a while
maintaining left turns at Pecos and Germann.
5) Separate meetings regarding lighting, traffic signals, and landscaping would be the

.-quickest to resolve issues.
6) Putting conduits at intersections is a good idea just in case it is needed in the future.
7) Coordinate with Bolduc Smiley for Phase II improvements.
8) Eliminate the traffic control pages in plan sets, but add what is needed in specs.

4. Landscaping:
1) Irrigation has several changes that where identified.
2) No landscaping needed in old channel section south of New Pecos.
3) Overhanging tree cover where ramps go down in channel may be a problem.
4) Need sight distances checked at intersections.
5) Pavers are needed where median is less than 5-feet wide.
6) Plans call for 15-gallon trees, should be 24-gallon as smallest.

C:\Documents and Settings\alex.coroneJ.AM\Local Seltlngs\Temporary Internet Files\OLK1\ElIsworth Rd 90 Percent 111504
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Minutes of Meeting

Date/Time

Location

Subject

November 8, 2004

MCDOT

Ellsw.orth Phase I Comment Resolution Mtg

Project No.

Written by

68927

Greg Holverson

Present

Not Present

Alex Coronel (AMEC), Sami Ayoub (MCDOT), Bill Hiatt (AMEC),
Mark Venti (COM), Gary Shapiro (FCDMC), Jim Martin (AMEC),
Chris Mexas (AMEC), Bobbie Ohler (FCD), Bob Herz (MCDOT),
Peter Laaninen (MCDOT), Coral Sheehan (MCDOT), Bob Davies (AMEC),
Greg Holverson (AMEC), John Thayer (MCDOT), Olin S. Sutton, Jr.
(MCDOT).

Robert Johnston (AMEC), Joe Pinto (MCDOT), Cathy Regester (FCD),
Tom Kmetz (COM)

Main Issues

Time For Comments has been extended to the end of this week.

Flood Control District:

1. Excess Freeboard: Bobbie commented that freeboard had been reduced, but still looked
somewhat excessive. Bob stated that considerable effort has been put forward to raise
channel 1.2 feet to reduce freeboard as much as possible and is limited by a number of
culvert crossings and connector pipes along Ellsworth. Bobbie stated to keep in mind
hydrology shows 1,000 cfs plus and from the very beginning it was known that there is
no way to contain this flow in channel. The project is to be designed for future conditions
and show the current conditions will not be worsened.

2. Channel Lining: Lining of channel has been coordinated with Michael Lopez to be similar
to what has been used on successful FCD projects. Velocities are within design manual
requirements.

3. HEC-RAS Stationing: Bob Davies will provide a station conversion overlay for HEC RAS
as stationing has been revised to coordinate better between Channel and Road in
stationing in plan sets. .

4. Gabions: Bobbie asked if gabions could be covered to look nicer, maybe with dirt and
then gravel mulch. Coordination of this issue needs to happen with Mesa. Bobbie will
forward to Bob a company contact that has been contacting her regarding marble rock
that they have access to.

5. Water Quality: First flush water quality issues will be coordinated by Bob with Todd
Williams (FCDMC) and City of Mesa.

AMEC Infrastructure, Inc.
2001 W. Camelback Rd., Suite 430
Phoenix, AZ 85015
USA
Tel (602) 343-2400
Fax (602) 343-2499
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ITEMS ACTION

6. Germann Road: Profile has been lowered to match existing. Future development will be
responsible for on-site retention.. This project will improve the drainage flow to the west
but will not fix the regional drainage concerns and will require a Design Exception.

7. GM Drainage: Coordinated needs to happen between Phase I and II. GM needs to
handle their on site water. The existing GM manifold crossing locations have been
raised but will still experience over topping and require a design variance. Design
exception reports need to be submitted on drainage issues. Hydrology shows 1,000 plus
cfs which would not be possible to contain in channel.

8. Channel RfW: RJW seems to be excessive and should be checked. Bob will give
Bobbie sketch of what is needed to accommodate channel and then define what may be
considered excessive. Bobbie will then coordinate with Coral Sheehan and John
Palmeri, who is finalizing RJW documents for Williams Gateway Airport.

9. Wet Weather Work: Work in the Powerline floodway in wet weather will be under control
of the contractor similar to other district projects. Bobbie will give example specifications
on this situation to Bob to use as a guide.

10. Channel Merging: Connecting old channel to new channel will need to be looked at so
water does not back up, break out or cause problems. Art Allen has agreed to the
concept of merging two channels. Excess dirt may be stockpile at Williams Gateway
Airport (WGA) to be available for future use by WGA to fill in old channel.

11. Powerline Floodway: Tie to existing drop structure may need special review.

12. Storm Drain: Stationing references may be easier to understand if they are part of the
road plans and not part of the channel plans.

13. Special Provisions: The intent of the special proVISions will coordinated between
Bob Herz and FCD. MCDOT typically does not repeat standard specifications from MAG
in the special provisions.

14. Agency Cost Breakdown: Costs will be broken out for Channel work and Road work, but
the intent is to build both the channel and road as part of one project.

15. RJW Comments: Comments were passed out and will be looked at after the meeting.

City of Mesa Comments

16. Comment Resolution Meeting: City of Mesa would like to have a comment resolution
meeting in Mesa perhaps Wednesday. Mark will call Greg with arrangements.

17. Sidewalks: City of Mesa does not allow meandering sidewalks and the reason why
sidewalks are meandering on this project needs to be researched.

18. Intersections: Arterial to arterial intersections such as EXisting Pecos, Ray, and Williams
Field need to be per COM std detail M46.2.
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ITEMS ACTION

19. PUE: Will be needed for future bus pullouts and should be outlined on the plans per
M 46.2

20. RIW At Intersections: Approach half widths need to be 75 feet to allow for ultimate right
turn lane. Extra RIW to accommodate this needs to be outlined on plans.

MCDOT comments

21. GM Fence: Should be out of RIW.

22. Plan Quantity Sheet: Summary of existing quantities needs to be revised.

23. Construction Management: MCDOT will be doing all construction management and
inspection.

24. Bid Method: Project should be bid in normal manner, perhaps offering an incentive for
early completion.

25. Profile: Median curb and gutter profile is needed but edges of pavement grade lines are
not necessary.

26. Intersections: Should be tied down with stationing and return radius.

27. Communication Protocol During Construction: Specs need to be written so that
construction drawings are to be submitted to MCDOT who in turn will provide them to
COM for review and comment.

28. Utility Identification: Plans should show which company owns which waterline if there
are more than one.

29. Utility Clearances: Underground utility crossings need at least 12 inch vertical clearance,
this may require a bid item for adjustments.

30. Temporary Utility Connections: Specifications shall be revised for temporary utilities to
be per MCDOT requirements, MCDOT will in turn relay what City of Mesa requires.

31. Specifications: Description should be revised to say road and channel.
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Minutes of Meeting

DatelTime October 25, 2004

Location

Subject Ellsworth Project

Project No.

Written by

ame&
68927

Greg Holverson

Robert Johnston

Present Alex Coronel (AMEC), Sami Ayoub (MCDOT). Robert Johnston (AMEC),
Joe Pinto (MCDOT). Peter Laaninen (MCDOT). Coral Sheehan (MCDOT),
Cathy Regester (FCD), Bob Davies (AMEC), Greg Holverson (AMEC).
Olin S. Sutton, Jr. (MCDOT).

Main Issues

1. Construction cost estimate is much higher than expected. and needs to be reviewed.

2. MCDOT wants CAD files for all 90% drawings.

3. Comment resolution meeting is tentatively scheduled for Monday, November 8, 2004,
from 8:30 am to 10:30 am at MCDOT. This meeting will determine who needs to be
involved in smaller meetings off line to resolve specific issues. This meeting itself will not
get into details but will overview all issues.

4. Right-of-Way and TCE will be confirmed with coral Sheehan.

5. Environmental data will be forwarded to Joe Pinto at MCDOT. to make sure their current
permitting includes what we have received.

6. MCDOT is concerned that processing of the FAA permit if left to the contractor will delay
start of construction. Coordination should take place with Stantec on submitting one
permit to the FAA for construction activities for the whole project.

7. Design exception reports need to be submitted on drainage issues.

8. There will be a meeting with Utilities to visit about conflicts which mayor may not be
combined with November 8, 2004. meeting mentioned above in item 3.

9. Bob Davies and drainage team will continue to determine how to address sump condition
south of Germann Road in a portion of our tapering project limits. A cost effective
answer is requested in addressing the issue.

10. Excess dirt may be stockpile at Williams Gateway Airport or may be utilized in adjacent
development. All options are currently open for further discussions.

11. Phase 1 & Phase 2 both will be constructed at the same time.

AMEC Infrastructure, Inc.
2001 W. Camelback Rd., Suite 430
Phoenix, AZ 85015
USA
Tel (602) 343-2400
Fax (602) 343-2499--
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Minutes of Meeting

DatelTime September 28, 2004 - 10:00am

Location

ame&

Written by Greg Holverson
Robert Johnston

Subject

Present

Ellsworth Road Phase 1 Stakeholder's Meeting

Sami Ayoub (MCDOT), Joe Pinto (MCDOT Enviro), Bob Davies (AMEC),
Cathy Regester (FCDMC), Peter Laaninen (MCDOT), Jim Martin (AMEC),
Tom Kmetz (City of Mesa), Greg Holverson (AMEC), Gary Sharpiro (FCDMC),
Bobbie Ohler (FCDMC), Olin S. Sutton Jr. (MCDOT), Robert Johnston (AMEC),
Coral Sheehan (MCDOT RIW).

Main Issues

Utilities
1. SW Gas was relocated per 70% plans and needs to be checked to make sure design is

okay.
2. SRP has relocated a portion.
3. Qwest runs along entire project and currently doing a design.
4. Queen Creek Irrigation District has facilities at Germann Road.
5. Private Irrigation lines in area.

Right-of-Way
1. 90% of TCE responses still not received.
2. Have entry agreements with WGA, but no right-of-way yet.
3. GM condemnation in process, requesting latest plans.
4. June construction period will not be a problem.
5. Channel within glide scope area is okay.

Drainage
1. Channel south of New Pecos to be replaced with grader ditches.
2.. Connecting the old channel at the confluence with new channel has merit and may work

well. Idea should be developed further.
3. Shoofly for powerline f100dway is not required as contractor
4. Overtopping handled 3 ways as follows:

a. Conditions with project should not be worse than before project.
b. Interim (highwater could n.ot increase).
c. Future (must meet guidelines).
d. Roadside drainage, ditches are desirable along Ellsworth north of Germann

Road, a storm drain is not desirable.

Communication
1. Website should be used as a communication tool.

AMEC Infrastructure. Inc.
2001 W. Camelback Rd.• Suite 430
Phoenix, AZ 85015
USA
Tel (602)343-2400
Fax (602) 343-2499
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Main Issues

O&M Road
1. Median openings are not required specifically for O&M roads.

Fencing
1. Herb Miller needs to be briefed prior to finalizing fence plans.

Traffic Control
1. No traffic control plans needed. Prefer to indicate operation expectations for traffic and

access to adjacent property. This allows contractor flexibility in sUbmitting their traffic
control plan for approval.

WGA
1. Specifications need to tell contractor to apply for his own construction permit from FAA.
2. Fire Truck access to WGA is critical at main gate.

Action Items
1. Copy of Dibble CD to FCDMC.
2. All drawing sheets sorted and indexed (Robert J. & Chris M.).
3. Fencing in Special Provisions.
4. Coordinate Firetruck access gate at ex. at Pecos alignment with Art Allan, WGA.
5. Coordinate automobile gate for GMPG access with Scott Klinger of GM.
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Minutes of Meeting

Date/Time September 28,2004 - 10:00am

Location

ame&

Written by Greg Holverson
Robert Johnston

SUbject

Present

Ellsworth Road Phase 1 Stakeholder's Meeting

Sami Ayoub (MCDOT), Joe Pinto (MCDOT Enviro), Bob Davies (AMEC),
Cathy Regester (FCDMC), Peter Laaninen (MCDOT), Jim Martin (AMEC),
Tom Kmetz (City of Mesa), Greg Holverson (AMEC), Gary Sharpiro (FCDMC),
Bobbie Ohler (FCDMC), Olin S. Sutton Jr. (MCDOT), Robert Johnston (AMEC),
Coral Sheehan (MCDOT RIW).

Main Issues

Utilities
1. SW Gas was relocated per 70% plans and needs to be checked to make sure design is

okay.
2. SRP has relocated a portion.
3. Qwest runs along entire project and currently doing a design.
4. Queen Creek Irrigation District has facilities at Germann Road.
5. Private Irrigation lines in area.

Right-of-Way
1. 90% of TCE responses still not received.
2. Have entry agreements with WGA, but no right-of-way yet.
3. GM condemnation in process, requesting latest plans.
4. June construction period will not be a problem.
5. Channel within glide scope area is okay.

Drainage
1. Channel south of New Pecos to be replaced with grader ditches.
2. Connecting the old channel at the confluence with new channel has merit and may work

well. Idea should be developed further.
3. Shoofly for powerline f100dway is not required as contractor
4. Overtopping handled 3 ways as follows:

a. Conditions with project should not be worse than before project.
b. Interim (highwater could not increase).
c. Future (must meet guidelines).
d. Roadside drainage, ditches are desirable along Ellsworth north of Germann

Road, a storm drain is not desirable.

Communication
1. Website should be used as a communication tool.

AMEC Infrastructure, Inc.
2001 W. Camelback Rd., Suite 430
Phoenix, AZ 85015
USA
Tel (602) 343-2400
Fax (602) 343-2499
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Main Issues

O&M Road
1. Median openings are not required specifically for O&M roads.

Fencing
1. Herb Miller needs to be briefed prior to finalizing fence plans.

Traffic Control
1. No traffic control plans needed. Prefer to indicate operation expectations for traffic and

access to adjacent property. This allows contractor flexibility in submitting their traffic
control plan for approval.

WGA
1. Specifications need to tell contractor to apply for his own construction permit from FAA.
2. Fire Truck access to WGA is critical at main gate.

Action Items
1. Copy of Dibble CD to FCDMC.
2. All drawing sheets sorted and indexed (Robert J. & Chris M.).
3. Fencing in Special Provisions.
4. Coordinate Firetruck access gate at ex. at Pecos alignment with Art Allan, WGA.
5. Coordinate automobile gate for GMPG access with Scott Klinger of GM.
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11/01/04 MON 10:02 FAX 602 343 2499

Date of meeting: 8-16-04

Subject: Ellsworth Rd. Phase I Seoping
WO No. 68927, Contract No. 2004-94
Date of issue: 8-20-04
From: Jim Martin P.E. RLS

Attendees:

AMEC E&C SERVICES,INC

• 3.0
• 3.1.1
• 3.1.5
• 8.2.2
• 8.3.3
• 11.8.2
• 11.9.4
• 11.16.1
• 11.19.
• 12.5.8
• 12.6.5

NAME REPRESENTING PHONE
Olin Sutton MCDOT 602-506-5992
SamiAyoub MCDOT 602-506-4662
Bobbie Ohler FCDMC 602-506-2943
Cathy Re{:Jester FCDMC 602-506-4001
Gary Shapiro FCDMC 623-506-3076
Tom Kmetz City of Mesa 480-644..4292
Nick Bokaie AMEC Infrastructure 480-830-3700
Farhad Moohimi AMEC Infrastructure 480-830-3700
Jim Martin AMEC Infrastructure 602-343-2400
Greg Holverson AMEC Infrastructure 602-343-2400
Bob Davies AMEC Infrastructure 480-648-5316
Chris Mexas AMEC Infrastructure 602-343-2436

The purpose of this meeting was to present. discuss, and resolve stakeholder (MCDOT.
FCDMC, and the City of Mesa) comments to AMEC's 8-11-04 revised Draft Scope and Fee
Proposal.

New introductions were made. Sami Ayoub began the meeting by informing all present that
the goal today is present all comments, discuss issues. and provide direction for resolution to
AMEC. Sami led the key issue Identification, concern involved with each issue. and direction
for AMEC to finalize scope and fee proposal for Ellsworth Road Phase 1. He outlined a
matrix.(see attached) summarizing each key issue.

• rom provided a detailed discussion of the City of Mesa's comments to AMEC's submittal.
He and others had taken a fairly comprehensive look at the proposal from start to finish.

o We went through the Scope of Work Comments and noted concerns about tasks:
COM standards are to be used for intersection design
From this task move formal VE to an allowance
Add Traffic Signals
Adjust drainage to Mesa standards
Catch basins to be M64
Driveways to be M42
Intersection scale to be 1 to 10
Duct bank drafting to be part of Street Light drawings
Add Street Light Section
Change metric reference to English
Change metric reference to English



11/01/04 MON 10:02 FAX 602 343 2499 AllEC E&C SERVICES. INC

• 15.1.1.6 Combine with 15.1.1.3 task items
o There were several corrections to the meeting minutes from 8-04-04.

• Add Utemporarily" to issue regarding leaving out median in front of GM
south entrance

• Add "currenf' to 100 year storm overtopping Ellsworth issue
• Add uWhen the ultimate improvements are in place, overtopping shall not

exceed 6 inches."
• Clarified utilization of grader ditches on both sides of Ellsworth to drain

from Germann to New Pecos, and outlet into drainage facilities on east
side of Ellsworth

• Fiber Optic Duct Banks to be design per COM standards
a We then went through the fee proposal. Item by item, comments on level of effort

were discussed and noted. Key issues were noted and direction was provided to
AMEC to evaluate and resolve. . ..

• Olin provided an overview of the utility work, which has been done to date for Phase I,
and gave his opinion as to what level of effort he expects is remaining. The discussion
was very similar to that proVided in the 8-04-04 meeting minutes. Pothole infonnation
was based on the 40% plans. Since then most of the profiles have changed. Some of
the utilities such as the QCIDD lines and Southwest Gas have been relocated based on
the 70% plans. As some utilities have already been relocated and some utilities have
begun design efforts, it would be prudent to try and keep underground features at the
same elevation shown on 70% plans. If changes are made to existing MCDOl's 70%
plans they will likely affect already relocated utilities and present changes to current utility
relocation plans. Olin handed out a utility Conflict Summary detailing conflicts identified
to date.

• Bo~bie Ohler and Gary will provide comments from their review within a couple days.

Sami directed AMEC to review, evaluate, and resolve all level of effort investigation areas as
summarized in the matrix prepared.

Sami requested six bound copies of the final proposal delivered to him by this Friday 8-20­
04.

Attachments:
Additional Notes From Meeting (Issue matrix)
Utility Conflict Summary
Revised minutes from 8-04-04 meeting
Comments from FCD and Response

Fee breakdown for FCD portions
list of Drayvings

Upcoming milestones:

August 20 - Final scope and fee proposal
August 23 - MCDOT to submit to Contracts for contract preparation
September 22 - Board Approval target
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11/01/04 MON 10:04 FAX 602 343 2499 AMEC E&C SERVICES. INC ......... MESA OFFICE !(fJ005

A) 13mm DB
B) 25mm DB
C) Abandon gas
0) (4) 89mm electric_
E) 559x995 concrete electric
F) (3) 89mm electric

68927
Conflict Summary

(G) Unknown
(H) 400mmOlPlwater

(I) 250mm plastic sewer
l

(J)114mm plastIc FO •
(K)(3)63.5mm CATV FO

I

(l) New gas

I
Station UR ILS Cable Water Sanitary Sewer Gas Telephone Electric' Irr Sleeves
1+130 3 Gas R-7.52 423.487 57mm steel 1.275 I
1+130 4 Telephone L-12.23 423.855 13mm DB 0.935 I

1 1+150 UR 1© 2 (A,B) I
2 1+200 UR 1© 2 (A,B) 1 (0) I
3 1+350 UR 1© 2 (A,B) 1 (D) I

1+391 5 Telephone L-10.493 424.13 25mm DB 1.085 I
1+385 6A Gas R-9.442 423.086 64mm steel 1.81 I

1+385 6 Electric R-14.648 424.046 (4) 69mm conduit 1.3 I
4 1+410 L I 1

-5 1+650 UR 1© 2 (B,B) - 1 (E) I
1+169 7 Telephone L-11.506 423.391 25mmDB 0.99 I

1+760 8 Electric R-14.159 423.1 559x995 concrete 1.34/2.335
- 6 1+170 UR 1© 2 (B,B) 1 (E) I

1 2+000 UR 1© 2 (B,B) 1 (E) _I
2+049 9 Gas R-8.76 422.326 64mm steel 1.405 I
2+049 10 Telephone L-11.393 423.038 25mmDB 0.825 !

2+049 11 Telephone L-5.91 422.69 25mmDB 0.815 I

2+050 12 Electric R-17.37 422.912 (3) 102mm conduit 1.32 I
8 2+050 UR 1© 2 (B,B) 1 (F) I

-
9 2+235 L I 1I

10 2+300 UR 1© 4 (B,B.G,G) 1 (F) I
11 2+318 C8C 1 (H) 1 (I) 1© 4 (8,B,G,G) 1 (F) I

: 2+370 13 Gas R-8.97 421.801 64mm steel 1.28 I
2+391 14 - Telephone L-5.421 422.532 25mmDB 0.495 I
2+386 15 Telephone L-6.159 422.156 25mm DB 1.07 I
2+362 18 Electric R-17.30 422.328 (3) 102mm conduit 1.63 I
2+414 93 ILS L-16.618 422.699 (2) 89mm steel 1.005 I
2+413 94 ILS CL 422.242 (2) 89mm steel 0.86 I

- 2+413 95 ILS R-14.064 422.615 (2) 69mm steel 1.075 I
2+413 96 ILS R-14.064 421.892 610x360 encase 1.8 I

12 2+500 UR 1© 4 (B,B,G.G) I
2+589 19 Telephone L·11.453 422.128 25mm DB 0.655 I
2+589 20 Telephone L-S.845 421.875 25mmDB 1.095 I

2+582 22 Electric R-17.11 421.927 [(3) 102mm conduit 1.895 I
2+584 22A Gas R·17.41 422.524 64mm steel 1.285 I
2+590 23 Water R-7.415 421.52 406mmDIP 1.395 I

13 2+590 UR 1© 4 (6,B,G,G) I
2+617 26 Telephone R-19.9 421.911 25mm DB 0.925 I

2+123 28 Gas R-8.83 421.354 64mm plastic 1.3 I
2+742 29 Telephone L-7.432 421.698 25mm DB 0.98 I
2+142 30 Water R-7.025 421.395 406mm DIP 1.385 I

2+119 31 Sewer R-12.269 421.111 254mm plastic 0.79 I

14 2+132 C8C I
15 2+750 UR 1 (H) 1 (I) 1© 1 (B) I •16 2+800 UR 1 (H) 1 (I) 1© 1 (6) I

2+969 32 Sewer R-12.176 421.377 254mm plastic 0.912 I
17 3+015 L I 1

3+089 33 Telephone L-13.381 421.47 25mm DB 0.83 I
-18 3+133 UR 1(H) 1 (I) 1© 1(B) I
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A) 13mm DB
B) 25mm DB
C) Abandon gas
D) (4) 89mm electric
E) 559x995 concrete electric
F) (3) 89mm electric

68927
Conflict Summary

(G) Unknown
(H) 400mmDIP water

(I) 250mm plastic sewer
(J)114mm plastic FO

(K)(3)63.5mm CATV FO
(L) New gas

Station UR ILS Cable Water Sanitary Sewer Gas Telephone Electric Irr Sleeves
19 3+188 UR 1 (H) 1 (I) 1© 1 (B)

3+249 34 Telephone L-13.576 421.264 25mmDB 0.925
3+249 35 Sewer R-13.878 420.918 254mm plastic 0.85

20 3+300 UR 1 (H) 1 (I) 1© 1 (B)
21 3+450 UR 1© 1 (B)

22 3+620 L 1
3+650 36 Gas R·8.70 420.556 64mm steel 1.59
3+649 37 Telephone L-9.471 420.n5 25mm DB 0.895
3+650 38 Water R-7.249 420.062 406mm DIP 2.095

I 3+650 39 Sewer R-12.343 420.528 254mm plastic -'-1.494
23 3+750 UR 1© 1 (B)
24 3+900 UR 1 (I) 1© 1 (B)

·25 4+000 UR 1 (I) 1© 1 (B)
4+000 40 Sewer R-12.518 420.151 254mm plastic 1.4

26 4+020 L 1(1) 1
27 4+072 eBC
28 4+120 UR 1 (H) , 1 (I) 1© l(B)

4+203 41 Gas R-8.857 419.567 64mm steel 1.75
4+213 42 Telephone L-3.147 420.932 381x848 slurry 0.213/1.061.--

417.007 406mmDIP 4.305.,- 4+205 43 Water R-7.505- 420.175 254mm plastic 1.26_ 4+201 44 Sewer R-12.211
29 4+250 UR 1© 1 (B)
~30 4+331 eBC
31 4+400 UR - 1© 1 (B)
32 4+550 UR 1© 1 (B)

- 4+570 45 Telephone L-13.231 420.698 25mm DB 1.025
33 4+600 UR 1© 1 (B)
34 4+625 L 1

.- 4+640 46 Sewer R-12.536 420.533 254mm plastic 1.49
35 4+750 UR 1 (I) 1© 1 (B)
36 4+900 UR 1 (I) 1© 1 (B)
37 5+045 UR 1 (I) 1© 1 (B)

i 5+047 47 Telephone L-13.476 421.289 25mm DB 0.855
38 5+247 L 1 (B)
39 5+250 R 1 (H) 1(1) 1©

5+289 48 Telephone L-14.219 421.984 25mm DB 0.77
40 5+397 L 1 (B)
41 5+400 R 1 (H) 1 (I) 1©

.. 42 5+415 L . t
43 5+447 L 1 (B)
44 5+450 R 1 (H) 1 (I) 1©

_45 5+545 L 1 (B) :

46 5+550 R 1 (H) 1 (I) 1©

-{ 5+679 49 Telephone L-14.430 422.201 25mmDB 0.72
J+680 50 Sewer R-13.432 421.739 254mm plastic 1.16.-

47 5+697 L 1 (B)
48 5+700 R 1©
49 5+997 L 1 (B)

- 50 6+001 R 1©
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A) 13mm DB
6) 25mm DB
C) Abandon gas
D) (4) 89mm electric
E) 559x995 concrete electric
F) (3) 89mm electric

68927
Conflict Summary

(G) Unknown
I

(H) 400mmDIPI water
(I) 250mm plastic sewer

(J)114mm plastic FO •
(K)(3)63.5mm CATV FO

I
(L) New gas

I
Station VR ILS Cable Water Sanitary Sewer Gas Telephone Electric Irr Sleeves
6+034 52 Telephone L-11.55 422.19 25mm DB 0.68 I
6+034 53 Water R-6.9 421.71 406mm DIP 1.235 I

.51 6+148 L 1 (6) I
52 6+151 R 1(H) 1 (I) 1© I

6+185 54 Gas R-10.126 421.593 64mm steel 1.41 I
53 6+193 L 1 (B) I
54 6+196 R 1 (H) 1 (I) 1© 1 (B) I

6+260 1A Water 421.16 432mm DIP 2.015 I
6+260 2A Gas 421.686 63.5mm steel 1.49 1

• 6+260 3A Sewer 421.7 279mm PVC . ··1.622 I
6+260 4A Gas 421.176 254mm steel 2.12 1
6+260 5A Telephone 422.397 25mm DB 0.86 I

,55 6+293 L 1© 1 (B) 1
56 6+296 R 1 (H) 1 (I) I

57 6+443 L 1 (B) 1
.58 6+446 R 1© 1
59 6+598 L 1© 3 (B,B,B) 1
60 6+601 R 1© 1

6+633 56 Telephone L-7.9435 423.026 25mmDB 0.83 I,
6+636 57 Sewer R-12.4452 422.419 254mm plastic 1.47 I
6+655 6A Water 422.851 229mm Asbestos 1.175 I
6+655 7A Water 421.624 432mmDIP 2.295 I

, 6+655 8A Gas 422.545 63.5mm plastic 1.41 I
6+655 9A - Sewer 422.42 279mm PVC 1.635 I
6+655 10A Gas 422.19 254mmsteel 1.87 I
6+655 l1A Telephone 423.091 25mm DB 0.76 I
6+655 l1B Telephone 423.058 44.5mm DB 0.78 I
6+655 11C Telephone 423.134 25mmDB 0.631 I
6+671 58 Electric R-1.236 423.989 914x710 encased 0.19 I
6+667 59 Gas R-8.568 422.589 64mm steel 1.29 I
6+665 60 Irrigation R-1.261 423.719 610mmCMP 0.43 I

61 6+748 L 3 (B,B,8) I
'62 6+751 R I

7+004 61 Telephone L-6.938 423.481 25mmDB 0.81 I
7+003 62 Telephone L-13.557 423.862 25mm DB 0.6 I
7+004 63 Sewer R-12.052 423.109 254mm plastic 1.38 I

63 7+053 L 3 (B,B.B) 1
64 7+056 R 1

-65 7+103 L 3 (B,B,B) I
66 7+106 R I
67 7+153 L 3 (B,8,B) I

.68 7+156 R 1
7+249 64 Telephone L-10.294 423.541 25mmDB 0.72 I
7+249 65 Telephone L-11.625 423.541 25mmDB 0.6 I -.6+655 12A Water 423.092 229mm Asbestos 1.255 1
6+655 13A Water 422.745 432mm DIP 1.56 1
6+655 14A Gas 63.5mm plastic 1
6+655 15A Sewer 423.08 279mm PVC 1.385 1
6+655 16A Gas 424.043 850mmW x1198mmH 0.2321
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A) 13mm DB
B) 25mm DB
C) Abandon gas
D) (4) 89mm electric
E) 559x995 concrete electric
F) (3) 89mm electric

68927
Conflict Summary

(G) Unknown
(H) 400mmDIP water

(I) 250mm plastic sewer
(J)114mm plastic FO

(K)(3)63.5mm CATV FO
(l) New gas

.. Station UR ILS Cable Water Sanitary Sewer Gas Telephone Electric Irr Sleeves
6+655 17A Telephone 423.657 25mmDB 0.655
6+655 178 Telephone 423.391 38mm DB 0.915

.' 6+655 17C Telephone 423.542 25mm DB 0.715
7+719 69 Telephone L-14.315 424.137 38mmDB 0.705

73 7+753 l 2 (B,B)
74 7+756 R
75 7+803 L 2 (B,B)

76 7+806 R f(1)
77 7+853 L 2 (B,B)

178 7+856 R 1 (I)

6+655 18A Water 242.052 229mm Asbestos 1.235
6+655 19A Water 423.481 432mm DIP .' 1.45
6+655 20A Gas 63.5mm plastic
6+655 21A Sewer 423.784 279mm PVC 1.175
6+655 22A Gas 425.104 1700mmW x1255mmH 0.045

.. 6+655 23A Telephone 424.006 25mm DB 1.115

6+655 23B Telephone 423.964 1(2) 114mm plastic conduit 0.99
82 8+151 R 1 (H) 1(1)

8+160 74 Sewer R-12.138 425.035 254mm plastic 1.26
'+160 75 Water R-9.023 424.134 406mm DIP 2.067-
d+160 76 Gas L-6.843 423.245 1219mm cap 2.635
8+159 77 Telephone L-14.297 425.189 38mmDB 0.92

: 8+159 77A Telephone L-15.369 425.435 (2)114mm plastic 0.675
83 8+298 l 2 (B,J)
84 8+301 R

8+439 78 Sewer R-12.181 425.366 254mm plastic 1.205
8+438 79 Telephone L-14.75 425.038 38mm DB 1.57
8+438 79 Telephone L-14.75 425.038 127mm plastic 1.57
8+438 79A Telephone L-11.674 425.328 76mm DB 1.325

85 8+450 R 2 (B,J)
86 8+447 L 2 (B,J)
87 8+547 l 2 (B,J)

'88 8+575 CBC
89 8+600 l .. 2 (B,J)
90 8+603 R 1 (H) 1 (I)

·91 8+880 l 2 (B,J)
92 8+883 R 1 (H) 1 (I)
93 8+930 L 2 (B,J)

·94 8+933 R 1 (I)
9+023 80 Gas R-9.367 426.588 267mm steel 1.4
9+045 81 CATV R-25.499 427,263 1(3) 63.5mm conduit 1.295
9+045 81 Telephone R·25.499 427.263 1(2) 38mm conduit 1.295
9+057 82 L-9.699 427.364 610x885 encase 0.91
"+058 83 CATV R-ll.l06 427.097 1(3) 63.5mm conduit 1.51-
,+057 84 Gas L-8.25 427.145 1219mm cap 1.285

95 9+057 R
96 9+060 L 2 (B,J)
97 9+107 l 2 (B,B) !

98 9+110 R 1 (K) 1 (H)
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A) 13mm 08 68927 (G) Unknown
I- B) 25mm DB Conflict Summary (H) 400mmDlPI water

C) Abandon gas (I) 250mm plastic sewer
I

D) (4) 89mm electric (J)114mm plastic FO •.. E) 559x995 concrete electric (K)(3)63.5mm CATV FO
I

F) (3) 89mm electric (L) New gas

I

- Station UR IlS Cable Water Sanitary Sewer Gas Telephone Electric Irr Sleeves
9+359 85 Telephone L-11.351 427.703 38mmDB 0.735 I
9+360 86 CATV R-10.543 426.791 (3)63.5mm/(2)3Bmm 1.59 I

"
9+359 87 Gas L-6.611 427.413 1219mm cap 1.26 I

99 9+417 L 2 (8,8) I
100 9+420 R 1(K) 1(H) I

.-
9+525 cac I

101 9+527 L 2 (B,8) I
102 9+530 R 1 (K) 1 (H) I
103 9+581 L 2 (B,B) I

'104 9+584 R 1 (K) 1 (H) 2 (B,8) .. I
105 9+627 L 1 (l) 2 (8,8) I
106 9+630 R 1 (K) 1 (H) I

9+659 88 Telephone L-11.312 428.235 38mmDB 0.83 I
9+659 89 CATV R-10.272 427.485 .(3)63.5mm/(2)38mm 1.301 I

\07 9+747 L 1 (l) 2 (8,8) I
.:108 9+750 R 1 (K) 1(H) I

9+810 90 Gas L-6.918 428.381 127mm plastic 1.57 I
9+897 L Developer I
9+900 R Developer I

"

10+089 92 CATV R-21.59B 431,085 (3)63.5mm/{2)38mm 0.87 I
10+143 L Developer I

• . I
6/1/2001 New gas Installed from 10+154 to 6+668

- 12/31/02 New gas installed from 6+668 to 1+006

·
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Date of meeting: 8-04-04

Subject: Ellsworth Rd. Phase I Scoping
WO No. 68927, Contract No. 2004-94
Date of issue: 8~11-04
From: Jim Martin P.E. RLS

Attendees:

NAME REPRESENTING PHONE
Peter Laaninen MCDOT 602-506-8649
Olin Sutton MCDOT 602-506-5992
Joe Pinto MCDOT 602-506-8068 .
Sami Ayoub MCDOT 602-506-4662
Robert Herz MCDOr 602-506-4760
Coral Sheehan MCDOT PWLRIW 602-506-4639
Don Rerick FCDMC 602-506-4878
Tom Kmetz City of Mesa 480-644-4292
Nick Bokaie AMEC Infrastructure 480-830-3700
Jim Martin AMEC Infrastructure 602-343-2400
Greg Holverson AMEC Infrastructure 602-343-2400
Bob Davies AMEC Infrastructure 480-648-5316
Chris Mexas AMEC Infrastructure 602-343-2436

The purpose of this meeting was to discuss the relative issues that affect the project, and to
come up with ideas that will help in putting together the cost proposal.

Introductions were made. Sami Ayoub began the meeting by pointing out that the schedule
is his top priority, and that every effort must be made to keep the project within schedule.

A handout was provided, which listed the key issues that should be discussed.

A. P~ving Plan and Profile

The Pecos and Ray Road realignments should be as shown in the current set of plans. The
grade modifications at Germann Road will need to be incorporated as called out on the
redlines. It was MCDOT's understanding that CH2MHiII used MCDOT minimum longitudinal
slopes instead of City of Mesa's minimums, which created ditch width issues and
correspondingly added to the need for additional ROW.

The issue of the intersection configurations was brought up. Jim Martin explained that the
redJines seemed to indicate that the major intersections should be designed to their ultimate
configuration. Tom Kmetz stated that the intersection configurations should be okay as
shown in the current set of plans. Tom Kmetz had given direction to CH2Mhill to only look at
the ultimate configuration to make sure that the utility conflicts were addressed to
accommodate the ullimate configuration. However, the final design should not be for the
ultimate intersection configuration. There were some modifications that CH2MHiII were

Hllomnrrh II nnrl.l)h~.,. J
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•working on with the City of Mesa. Tom indicated that there should be some electronic files
provided by CH2MHiII, along with correspondence explaining how to incorporate some of
these changes. There was also an agreement between City of Mesa and GM to tef11P-9Ig!i!Y­
leave out the median island to allow left turn lanes into their facilities.

Sami Ayoub and Coral Sheehan both pointed out that it is important to keep the design within
the 70% proposed right-of-way limits. The need for new right-of-way will cause significant
impacts to the project schedule, because of the time needed to acquire new right-of-way.

A 404 permit exists under the present design. AMEC was directed to approach the final
design and avoid disturbing the existing requirements as permitted under the existing 404.
MCDOT will provide AMEC with a PDF version of the existing 404 permit.

Survey notes and survey books were delivered to MCDOT. Apparently, this information has
been misplaced. MCDOT has included electronic files for AMEC to review with survey
information. MCDOT directed AMEC to review the electronic information and if
additional backup information is needed MCDOT will request through CH2MHiII.

Don pointed out that if the H&H models are not on the CD's MCDOT has provided AMEC
today, we should be able to get the data from Bing lao, Cathy Regester, or Dave Degemess
all of whom are familiar with the project. He suggested we start with Cathy Regester whom
is currently on vacation.

The Germann intersection is designed for two through lanes in each direction with a· single
left turn lane. The design should be worked out to accommodate dual left turn lanes, but
striped for single left turn lanes at this lime. The lane configuration is to remain as shown on
the 70% plans, however, Sami and Tom directed AMEC to asce"rtain whether or not the
existing drainage condition can be maintained by providing a raised median on
German east of Ellsworth Road. If not, cut back the raised median.

Pecos Road improvement plans have been included in the materials provided to AMEC
today. This is a separate project, which was done for the City of Mesa. The project is
nearing construction c.ompletion. It probably has not yet been incorporated into the current
CH2MHILL design. Itwas not clear whether the digital data has yet been provided to AMEC.

B. WGA Access Roads

The three northern access road locations were coordinated with WGA are OK in the current
design. AMEC will still have to check the lane widths, radii, and geometrics for the ultimate
lane and sidewalk configuration, handrail design and other aesthetic features, as well as
culvert length requirements across channels.

The southernmost 4th access point is a fire lane and may need to move to the south if it has
not already been done, so that crossing the drainage channel can be avoided, thus
eliminating the need for an additional box culvert. Median curbs at this location should be
mountable curb to allow fire trucks to cross over the median. This particular location is not
truly an access point for the WGA. it is a fire access only.

EIb-worth Road·Phase I
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C. Drainage Plan and Profile

AMECE&C S~KVl~~~.lN~ 'l!:J uU<t

Sami discussed drainage issues where overtopping of Ellsworth Road occurs. There are
three locations where overtopping of Ellsworth Road exceeds 6" in the current 1DO-year
storm. Sami directed AMEC to not make matters worse than existing conditions from a
drainage standpoint while refining the roadway design. The overtopping phenomena
will require AMEC to prepare a design exception/variance package. When the ultlrnate
improvements are in place, overtopping shall not exceed 6" .

AMEC reported that it appears that the excess freeboard issues in the flood control channel
which were commented on in the 70% plan submittal do not appear to have been addressed
in the so called 90% plan submittal done by Dibble. Sami, Don and Bob discussed the
freeboard criteria, which Dibble should have designed to. As stated in Dibble's report; the
required minimum freeboard is calculated as 0.25 times the sum of the flow depth plus the
velocity depth with a minimum of one foot. The freeboard requirement shall be met for the
ultimate improvement conditions but is not mandatory under the interim improvement
condition. It appears that excessive freeboard is still present in the existing channel design.
There may be opportunities to minimize the difference between the freeboard provided to the
minimum required. There are substantial cost implications in earthwork due to providing
excess channel freeboard. AMEC will review the freeboard condition and prepare a
Design Exception / Variance package If needed.

Sami went into some detail about what will be required to prepare Design ExceptionNariance
packages. He indicated that the project couldn't go to bid until the Design
ExceptionNariance packages have been approved by MCDOT. He did say that that these
packages must include alternatives, costs, and implications. He said CH2MHIll had
submitted some packages. which were rejected because they were not complete. CH2Mhill
had $14,000 in their fee proposal for the preparation of design exceptions. Sami directed
AMEC to put the Design ExceptionNariance In the Scope and provide a level of effort
to prepare these packages. He said that MCDOT should consider including this as a line
item in many of the standard Scopes of Work.

Tom summarized several of Mesa's comments regarding catch basin spacing and design
requirements. Where there will be curb and gutter sections catch basins and the storm
sewer systems are provided. Mesa requires the ultimate design to use the M-64 catch
basins. For interim roadway drainage Dibble has specified standard AnOT area drain catch
basins with aprons at locations necessary for ultimate improvement conditions. Mesa criteria
for catch basin spacing is that one wet lane is allowed for a three lane roadway. In sag
locations flanking catch basins will be prOVided.

D. Connector Pipe Sections

Olin Sutton reported on the status of the utility relocations. He said that the southern portion
of utility relocations has not yet been completed. He has been holding off on these
relocations (mainly SRP Power and Owest) until the Phase I drainage questions have been
resolved. MCDOT directed AMEC to review and revise drainage issues ASAP so that
utility relocations can proceed. QCIDD (irrigation) and Southwest Gas have relocated
their lines according to what was shown in the 70% plans. Southwest Gas has already
relocated their utilities in two locations: Guadalupe to Ray Road, and a vertical realignment

Ellsworth Ro:td-Phase I 3
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•(dipped) under the box culvert at Ray Road. As-builts for these relocations are in the data,
which is being provided to AMEC today. Olin directed AMEC not to move the catch basin
locations since some utilities have already been relocated.

E. Channel Plan and Profile

Greg said that one of the comments questioned whether the maintenance road is on the
correct side of the roadway, since it is on the opposite side of the roadway. MeDOT
responded that the maintenance road is on the correct side and should remain as shown on
the 70% plans.

Sami discussed the lack of channel in the current design for the stretch of Ellsworth Road
(east side) from just north of Germann Road to the new Pecos alignment. Dibble- has
evaluated several alternatives at this location to reduce a previously designed BO-foot wide
channel to a much smaller channel in conjunction with underground storm sewer system
because the landowners objected to the aD-foot wide channel. The end result is that a
channel will not be provided for this section of Ellsworth. Don and Tom directed AMEC to
not further evaluate alternatives for providing a flood control conveyance facility for
this reach of Ellsworth. Don commented that it was not clear whether the channel is still in
the H&H models. He directed AMEC to verify this. Tom, Bobbie. and Dave Degerness are
very familiar with this issue. Tom said the resulting concept for drainage here is that
drainage on the east and west sides of the roadway si€le-will flow in a grader ditches along
Ellsworth Road within the right-of-way to the channelJ!Uhe new Pecos Road. Flows on the
west side will require a diagonal pipe te-cross to the other side ef-at the new Pecos Road..m:rn
J;lIswQ.rth B.Q'ld intersecti.Qn. Bottom line is that offsite flows are not an issue as long as
matters are not made worse.
The drainage channel improvements will start at about~ mile North of Germann Road.

The channel lining material has been a point of contention for some time. There are
significant cost implications depending on which erosion protection material has been
selected. A gravel mulch design is presently being proposed. FCDMC has made some
comments suggesting it is over designed based on typical projects they have done. Don
directed AMEC to take a fresh look at erosion protection material design. Sami
directed AMEC to provide a line item in the scope and fee proposal to evaluate the
erosion protection material design.

It has been pointed out that Powerline Channel Special Flood Hazard Area may be impacted
by the roadway design. AMEC should evaluate whether or not this is an issue and
design accordingly. .

Don asked whether the channel excavation versus roadway fill requirements had been
evaluated and whether earthwork calculations were available. Sami said CH2MHILL had
done some initial work but is not to 70 % level. He said AMEC and Stantec will be required
to perform pre-final and final earthwork calculations inclUding shrink swell factors etc. Once
this is done and potential stockpile locations have been identified and mass haul diagram can
be done. Adjacent stockpile locations such as WGA and GM will be considered.

F. Pavement Markings

•

•
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There is still some work to be done to complete the pavement marking sheets. These will be
done in compliance with COM standards.

G. Signal Plan Sheets

Will be done to COM standards. Mesa concurs with present design.

H. Street Lighting Plan Sheets

CH2MHILL reported that they were unable to get the light ratios to work, and were
suggesting a design exception. Tom had requested CH2Mhill to re-evaluate, stating that
other projects did not encounter these problems and the lighting should be made to work as
specified. The City of Mesa strongly feels that this should not be a design exception.situation
and further engineering work is required to properly address the issue.

I. Traffic Control Plan Sheets

These will be done to MCDOT standards. The 70% plan set included traffic control sheets
and construction sequencing plans. These plans will be deleted from the final set. In lieu of
the plans, the Special Provisions will spell out the details for the traffic control and
construction sequencing.

J. landscaping I Irrigation Channel Sheets

Tom indicated that the landscape plant selection was OK. In general it met the City of Mesa
and WGA requirements. He wasn't sure at first whether or not the median was to be
landscaped and Sami asked him to provide AMEC direction. Tom decided that the present
design with no landscaping in the median would stand for this contract. Tom clearly
said it is important that AMEC make sure that the drop inlets along the channel
discharge in the existing lateral storm sewers as designed and not have separate pipe
outlets into the channel.

K. Landscaping I Irrigation Roadway Sheets

Tom directed AMEC that there will be no landscape in the roadway or along the east side.
Decomposed granite will be used for the median islands, and brick pavers will be used where
the median island width is less than 5'. .

L. Utility Conflicts

There are some private irrigation lines to relocate. Letters were sent out to property owners
to determine if these private ditches need to be abandoned or relocated. Ownership and
locations are available but have not yet been provided to AMEC. Private irrigation ditches are
to be relocated inside private property.

Olin stated that aWEST has some lines that will need to be verified. Also, SRP overhead
power needs to be relocated at Germann. The MCDOT assumption has been that the storm
drain will not change in profile. CH2MHILl has pointed out that there is a water valve above
ground, which is not shown in the plans. COX facilities are in phase II only. MCDOr has
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•directed AMEC survey to pick up new power pole, QWEST manhole and water valve
locations. May also need to pick up irrigation line locations. The utilities. which have been
relocated since 70% will be shown on the plans. The goal is to have all utility relocations
completed by mid-December.

There are many potholes and supplemental potholes, which have been done by MCDOT.
This information is available and will be provided to AMEC. The half mile of SRP
underground power relocation north of Germann on the east side of Ellsworth is the most
critical utility relocation. MCDOT directed AMEC to review private irrigation relocations at two
locations, and make a recommendation. .

1. South of the new Pecos Road where a PVC pressure pipe has been redone. This
pipe will need to be extended at ends.

2. Harris Cattle Company, which has a gravity storm sewer, which will need to be
relocated.

M. Fiber Optic Duct Bank - Will be done according to th_e City of Mesa Standards.

N. Metric to English Conversion

Sami discussed the need to convert the plans from Metric units to English units. He
suggested converting the as-built plans only, leaving the design sets in metric. Tom Kmetz
pointed out that Mesa requires as-builts in English units. Jim Martin pointed out that an
English set of plans might provide better bids. Sami agreed that a conversion to Englis.h units
may be desirable, but keeping the proposed schedule should be the top priority. He agreed
that the plans should be converted to English units, as long as there are no impacts to the
schedule. The consensus was that we would convert the project at the beginning. This
wording needs to be added to the scope. The scope will need to be revised to replace
the word "metric" to "English" at the appropriate locations.

Closing comments

• AMEC will be responsible for consolidating all the review comments from the 70% review.
These comments will be presented with their appropriate disposition.

• Bob asked Sami whether our fee proposal should be segregated into roadway design
fees vs. channel design fees. Don directed AMEC to segregate the channel costs versus
the roadway costs. This will facilitate the lGA cost share distribution between the
stakeholder agencies MCDOT, FCDMC, and the City of Mesa.

• Robert H. directed AMEC to provide consolidated estimates for this project.

Upcoming meeting milestones:

August 11 - Revised scope and fee proposal
August 16 - Negotiation meeting.

P.lI~Ulorth Ro"rl.Ph"~1' 1

•

•
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Compilation and Response to Comments to AMEC's Cost Proposal
for Ellsworth Road Phase 1 Dated Aug. 11, 2004

FCDMC
From Gary Shapiro - FCDX via Sami Ayoub and Bobbie Ohler
Wednesday. August 18, 2004 7:44 AM

General comments to scope:

1. There is a lot of duplication of man hours and tasks
Response: Task Descriptions have been reyised to more clearly define work
element. Additionally. each task has been reviewed and compared to related·tasks
to identify and eliminate any duplication of effort. Reduction in level of effort.was
made as required.

2. There appear to be a lot of effort man-hours to things that have already been
accomplished.
Response: Inherent in changing design firms while the design is in progress

necessitates an overlap to:
• Define current level of design development
• Review past work to the degree that is necessary to assure work

quality is appropriately meets appropriate design standards and
regulations. .

3. In the scope Items that state "Metric" need to change to "English"
Response: Agreed

4. Scour analysis is required to determine bed behavior
Response: Task 8.2.2 has been added to address these concerns.

5. Pipe profiles must show all utilities and other pertinent information.
Response: Agreed. fees for such work have already been included in fee schedule.

6. Do not use the wording "storm sewer" we are installing a "storm drain" there are
numerous reasons for this distinction.
Response: Agreed

7. Not an FeD item but there was no mention of the WGA and FAA guide slope
clearance. Has this been approved or is the consultant required to track and obtain?
Response: Task 11.1.3 has been added to scope of work to address these

concerns.
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FCDMC
From Bobbie Ohler - FCDX via Sami Ayoub
Tuesday, August 17, 20041:00 PM

Comments to AMEC's Cost Proposal for Ellsworth Road Phase 1 Dated Aug. 11, 2004

1. The hours need to be broken down in to Channel and Road work. and all invoices
need to show what hours are applied to the Channel and what hours are applied to
the Road. I would like to review this again with hours broken out so I can see what
finishing the channel design is going to cost.
Response: Breakdown of hours is included in Attachment A.

•

2. The total cost proposed is approximately half of what our original cost was to "do the
entire Project from scratch, including an alternatives analysis - too high.
Response: Inherent in changing design firms while the design is in progress

necessitates:
• Defining current level of design development,
• Review and analyze past work to the degree that is necessary to

assure work quality appropriately meets design standards and is
conducted in such fashion to address regulations concerning
professional conduct as set forth by AZ Board of Technical •
Registration, Article 3 Regulatory Provisions, R4-30-301. .

3. Consultant should provide a listing of drawings needed and a sheet count.
Response: Sheet count is 397; Attachment B has List of Drawings.

4. Section 2.1 - Consultant and subs should work safely without us paying them extra
to'do so.
Response: Agreed

5. Section 2.2 - Access and permits for access - this should not be a separate pay
item. This should just be included in a fieldwork item. We have access to most sites
already. and the access to WGA and GM will take some small amount of
coordination. but can be included under fieldwork.
Response: Will include under fieldwork- Survey

6. Section 3.0 describes standards to be used in the design of the Project, and does
not include anything about a VE, so VE hours should be deleted from the fee
proposal.
Response: Will include as an allowance per resolution reached at scoping meeting
held on August 18, 2004.

7. Section 3.1.1 includes review and analysis of H/H models and reports, so the fee •
proposal (Table C) should call this "Review/analysis of H/H models and reports", say
60-80 hours.
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Response: Will comply with requested action by adding tasks 3.1.1 Review and
Analysis of H/H Models and Reports.

8. Add a Section to written part and Table C to describe an informal value engineering­
type review/brainstorming session, say three people for three days, or 72 hours.
Also suggest
Response: Will comply with requested action by adding task 3.1.1.1 Informal Value

Analysis.

9. There is no section 3.1.2 describing "Conflict clarification" - what is this about on
Table C? Should delete these 38 hours since this should be included in other items
of work.
Response: Will comply with requested action

10.Section 4.0 - There are 328 hours applied to QAlQC. Although we do want ·an
excellent set of plans at 100%, this seems high to take 70% plans to 100% plans.
160 hours seems more reasonable (two people two weeks, assuming two
submittals).
Response:

• AMEC will follow resolution reached at scoping meeting held on August 18,
2004. °

• Inherent with the amount, magnitude. and significance of owner comments in
the 70% plans. major QC/QA is required in both calculations and plans.

11.Section 4.1.1 - Is it necessary to submit a QAlQC plan, does MCDOT want this?
Consultant is responsible for QNQC, regardless of how he does it.
Response: Will comply with requested action, which is to remove QNQC plan.

12.Table C ~ 4.2 and 4.3 - provide written subsections to describe the constructability
review and cost estimating. The hours appear reasonable.
Response: Will comply with requested action

13.Survey hours (5.1.1 through 5.1.6) should be listed as "Optional". Not sure why
there should be a separate item called "Survey scheduling". Why not just list one
5.0 item on Table C called "Surveying" and apply 150 - 170 optional hours. Not sure
if Table C - 5.1.5 "Provide r/w cales and cords" is for nOew (optional) surveyor for
existing survey? Doesn't MCDOT do this anyway?
Response: Survey work has been broken out into an allowance.

14.Section 5.2.3 'Verification of data" - this section should say "except for H/H data and
reports". (Covered under section 3).
Response: Will comply with requested action

15.Delete Section 5.2.6 - says same thing as Section 5.1.6.
Response: Will comply with requested action

-----
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16. Olin should review sections 5 and 6 carefully. Hours applied to this are 532 and he
has probably done or will do most of this work. These hours should be combined to
one listing called uUtilities relocations support" - and have about 100 hours maybe
(check with Olin).
Response: AMEC will follow resolution reached at scoping meeting held on August
18,2004.

17.Section 7 should be reviewed carefully by Coral Sheehan and John Palmieri. Items
on Table C - 7.2.2.7.2.3.7.2.4 seem to be duplicates and/or done by MCDOT RlW
already.
Response: RJW work has been broken out as an allowance.

18.Table C - 8.2.1 - Why should there be any hours for a CADD tech for providing
drainage calculations? .
Response: Intent is to use technician to assist engineer in drainage calculations.
The CADD portion of this labor column was not intended to be utilized for this task.

19.5ection 8.3.4 through 8.3.6 - Check with Mesa on minimum pipe size allowable.
cover, etc.
Response: Scope revised accordingly

20. Section 8.3.7 - AZPDES is the correct acronym.
Response: Scope revised accordingly

21.Section 10.3 and erosion protection - District prefers that Consultant not evaluate
the Dibble channel lining - our engineers have already done that. Consultant should
provide his own recommendations for channel lining. District engineers have
recommended a standard gravel mulch on side banks only.
Response: Scope revised accordingly

22. Section 11 - There is no mention made of the channel.
Response: Scope revised accordingly

23. Section 11 - There is no mention made of the landscape plans.
Response: Scope revised accordingly

24. Section 11.3.1 - this says metric but we want English.
Response: Scope revised accordingly

25. Sections 18.1.1 and 19.0 - delete these sections and associated hours in Table C.
Response: Scope revised in section 18.1.1 to more accurately describe the original
intent, which was to proVide separate listing of quantities for the channel and
roadway
Response: Scope revised in Table C Item 19.0 has been deleted

•

•

•
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26.The proposed hours for the subs are not defined anywhere.
Response: Please refer to Table C of Fee Proposal, which defines subs' hours per
task



MEETING SUMMARY CH2MHILL

Ellsworth Project Status Meetings Held March 10 and
11,2004

ATTENDEES:

COPIES:

FROM:

MEETING DATE:

DATE WRITTEN:

. Sami Ayoub - MCDOT PM
Dave DeWeese - MCDOT Eng
Olin Sutton - MCDOT Utilities
Coral Sheehan - MCDOT ROW
Herb Miller - MCDOT Const.
Joe Pinto - MCDOT Environ.
Pete Laaninen - MCDOT Eng.

Brian Fry - Dibble
Eric Shimizu - CH2M HILL SEA
Project File

Tricia Brown

March 11, 2004

March 29, 2004

John Thayer - MCDOT Traffic
David Benton - MCDOT Eng.
Abedon Fimbres - MCDOT CGR
Bobbie Ohler - FCDMC
Cathy Regester - FCDMC
Tricia Brown - CH2M HILL

These minutes reflect the content of the subject meeting to the best of our understanding.
Should th.e ideas expressed, actions to be taken, or any other notation made differ material1y
from your understanding please contact me at (480) 966-8188.

A project status meeting was held with MCDOT and FCDMC team members at two
meetings on March 10 and March 11, 2004. The purpose of the meetings was to familiarize
MCDOT's Project Manager, Sarni Ayoub, with the project and update the status to the team.

,. ACTION ITEMS

1. J. Pinto to check on approvals and expiration date of 404 permit.

2. D. DeWeese to coordinate traffic control plan with City of Mesa.

3. B. Fry to provide limits of drainage easement at Elliot Road wash crossing and pipe
on northeast corner of EUiot and Ellsworth Roads.

4. B. Fry to provide exact limits of GM Channel to C. Sheehan.

5.

MEETING SUMMARY

Hydrology and Hydraulics Update: B. Ohler reported that Flood Control District has
reviewed the latest drainage report for this project and there are no outstanding issues.
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Flood Control District will review the roadway drainage design for conformance to their
standards. •Environmental Update: J. Pinto reported that the 404 permit has been approved by USACE.
The habitat mitigation report was also approved. Joe will verify the approvals and the
expiration date for the 404 permit.

Utilities Update: O. Sutton summarized the utility relocation activities that are ongoing.
The project for design and construction will be divided into two (2) phases. Phase One (1)
will be from the new Pecos Road alignment north to Guadalupe Road. Phase Two (2) will be
from the new Pecos Road alignment south to Germann Road.
Phase One (1) schedule:
90% design plans 06/14/04
100% design plans 08/23/04
All right of way needed for utility relocation has been acquired.
Project Bid date is 11/01/04.
All utility conflicts within Phase One (1) will be completed by 10/15/04.
Known utility conflicts with-in Phase One (1) are:
1) SWG: as of 3/11/04 SWG has relocated all known conflicts.
2) QWESf: a) QWEST has a new installation from Warner Road south to the GM entrance­
this work is underway and will clear all know conflicts within this area. b) QWEST has
submitted plans for review from Guadalupe to Ray. Comments have been returned to

"QWESf with corrected plans and permits back to MCDOT by 03/26/04. c) QWESf should
have the design plans for the area froin Ray Road south to the new Pecos Road alignment to
MCDOT by April 16, 2004." " I
3) SRP: All relocation design plans have been received by MCDOT. SRP will start relocation

"once MCDOT has released the permits. SRP is working on estimated relocation costs.
4) COX: COX needs to furnish MCDOT relocation design plans by 03/19/04.
5) City of Mesa: Force main valve will require relocation at Elliot Roadintersection. O.
Sutton to coordinate at 90% design.

Traffic Update: J. Thayer reported that the Traffic Group has reviewed all of the plans
submitted to date and there are no known issues. The signing, striping, lighting and signal

~ plans are being prepared in accordance with City of Mesa standards. Coordination needs to
take place with City of Mesa for traffic control during construction.

Right-of-Way Update: Coral Sheehan has acquired right of entry permits along the entire
length of the project. She still needs to know the limits of the drainage easement at the Elliot
Wash crossing and the pipe onthe east side of Ellsworth, north of Elliot.

Roadway Update D. DeWeese and T. Brown gave history of the roadway design and
outstanding issues. A Public Mee"ting was held in December 2003 to show the 70% design to
the public. Discussions are taking place between Flood Control District and MCDOT to
determine who will handle the construction management of this project

Project issues affecting the roadway design are listed below:

1. WGA Glide Slope

•

•
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2. Germann intersection design and drainage design criteria along entire length of
Ellsworth

3. Design of channel on General Motors

4. Elliot Road drainage design at the intersection and at the wash crossing'

5. Traffic signal and lighting design standards

Project Schedule and Budget: S. Ayoub explained that in the future Stakeholder Meetings
will be held quarterly at MCDOT. Monthly project status meetings will be held at MCDOT
and will include team members from MCDOT and FCDMC, consultant will attend and
prepare minutes for meeting. A revised project schedule was developed and will be
distributed to the team. The FY 2005-2009 Project Budget was distributed. Estimated total
project cost is $12.5M.

The next monthly project status meeting is scheduled for April 20, 2004, at 1:00 p.m.

Meeting adjourned.
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MEETING SUMMARY CH2MHILL

Ellsworth Drainage Review Meeting - March 18, 2004

ATIENDEES:

COPIES:

FROM:

MEETING DATE:

DATEWRITIEN:

Sami Ayoub - MCDOT ,
Dave DeWeese - MCDOT
Pete Laaninen - MCDOT
Bobbie Ohler - FCDMC

Project File

Tricia Brown

March 18, 2004

March 29, 2004

Cathy Regester - FCDMC
Brian Fry - Dibble & Associates
Dan Frank - Dibble & Associates
Tricia Brown - CH2M HILL

These minutes reflect the content of the subject meeting to the best of our understanding.
Should the ideas expressed, actions to be taken, or any other notation made differ materially
from your understanding please contact me at (480) 966-8188.

The Drainage Review meeting was held on March 18, 2004, at MCDOT. The purpose of the
meeting was to provide an update on the drainage design criteria and concepts to MCDOT
Project Manager. '

MEETING SUMMARY

B. Fry presented an overview of the drainage design history on the project to date. He
distributed an updated drainage report and identified the key areas of decision making and
also highlighted the changes that have been made since the 70% submittal.

A project history was presented from development of the ADMP to our current project.
" Design criteria definitions and assumptions were highlighted (see attached report). Brian

",showed the group a summary table of the flows inundating the roadway under current
design concepts. MCDOT wants to develop a design that meets or exceeds FCD standards,
and criteria.' ' '

The group brainstormed ways to accommodate the 100-year 'interim-CIP' storm flows and
maintain a maximum of 6-inches of water overtopping the road. Ideas included constructing
a channel in the third, unbuilt lane on Ellsworth Road (east side); piping the flows;
widening the channel along the entire length of the WGA frontage (i.e. as soon as it crosses
east to west under Ellsworth, start the widened section); build the regional flood control
channel to outfall flows at the Germann intersection into the Rittenhouse Channel; design
and construct the CIP features concurrent with this project; design and construct
retention/detention basins (applies to both Germann and Pecos Roads).

These ideas will be presented to the stakeholder's at the next meeting to be held March 30,
2004. Based on the outcome of the meeting, consultants will develop a scope and budget to
evaluate these alternatives. Meeting adjourned at 4:45 p.m.
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MEETING SUMMARY

Ellsworth August 2003 Stakeholders Meeting

ATTENDEES:

CH2MHILL

COPIES:

FROM:

MEETING DATE:

DATE WRITTEN:

Ray Smith - MCDOT
Dave DeWeese - MCDOT
Olin Sutton - MCDOT .
Coral Sheehan - MCDOT
Herb Miller - MCDOT
Bobbie Ohler - FCDMC
Cathy Regester - FCDMC
Gary Shapiro - FCDMC
Tom Kmetz - City of MeSa
Art Allan - WGA

Scott Klinger - GM
Chris Solinski - Stanley Consult.
Scott Hindman - CH2M HILL

Tricia Brown

August 26, 2003

August 28, 2003

Tom Narva - Town of Queen Creek
Jake Schader - Vistoso Development
Bruce D. - Vistoso Development
Ken Nelson - OTAK, Inc.
Don Fuller - Fuller & Stowell Law
Brian Fry - Dibble & Associates
Dan Frank - Dibble & Associates
Ruben Valenzuela - Terrano
Trieia Brown - CH2M HILL

Eric Shimizu - CH2M HILL
Bruce Prommersberger - CH2M

These minutes reflect the content of the subject meeting to the best of our understanding~
Should the ideas expressed, actions to be taken, or any other notation made differ materially
from your understanding please contact me at (480) 966-8188.

The August Stakeholder's Meeting was held on August 26, 2003, at CH2M HILL's Phoenix
office. The core design team was present at a pre-meeting that began at 12:30 p.m. to discuss
the topic of drainage at the Germann / Ellsworth Road intersection and how it relates to the
Fuller property at the northeast comer of that intersection. The general Stakeholder meeting
began at 1:30 p.m.

ACTION ITEMS (FROM THIS MEETING)

1. D. DeWeese to send e-mail to Vistoso Development / Fuller Law Firm describing the
two options available to them at the Germann / Ellsworth Road intersection by
(August 28, 2003). .

2. D. DeWeese to verify MCDOT permit for pressure piping system along Ellsworth
Road and identify responsibility for relocation (September 3, 2003).

3. D. DeWeese to provide to CH2M HILL recorded document for right-of-way
acquisition along GMsouth of Elliot Road (September 5, 2003).

4. R. Valenzuela will meet with D. Frank to discuss the down drain locations and
coordinate the grading the Dibble's design.
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5. R. Valenzuela will supply electronic files identifying locations of the irrigation
sleeves into the median to CH2M HILL.

6. T. Brown to request case number from Karen McDonald at FAA for second
application (September 2,2003)

7. S. Hindman to remodel Ellsworth Road at the Pecos Road crossing with a 1.5% cross
slope and have Dibble re-evaluate design based on criteria (September 5, 2003)

8. C. Sheehan will update the electronic files with new right-of-way at southeast comer
of Ellsworth and Elliot Roads and forward a copy of the files to CH2M HILL for
incorporation into the plan set (September 5, 2003) .

9. T. Kmetz to arrange meeting with GM to discuss off-site drainage options and access
into GM from Ellsworth Road (September 5, 2003)

10. Dan Frank will provide the latest box culvert design to Terrano and CH2M HILL so
placement of the irrigation sleeves parallel to Ellsworth Road can be determined
(September 3, 2003)

MEETING SUMMARY

Pre-Meeting Discussion, Germann/ Ellsworth Intersection Drainage. A field visit to the
· Germann intersection was initiated and organized by Dave DeWeese, MCDOT, on Monday,

August 25, 2003. The purpose of the field visit was to observe existing conditions and
·.identify alternatives for the intersection design. The Town of Queen Creek was represented
by Dick Shaner and Tom Narva. The property owners at the northeast corner of the
intersection were represented by Don Fuller, Attorney, and the Vistoso Development. Tom
Narva from the Town of Queen Creek was present at the field visit and presented survey
information that he has collected at the intersection. The survey data confirmed that existing
flows at the intersection split west and northwest.

On Tuesday, August 26, 2003, the core design team met prior to the Stakeholder's Meeting
to summarize the outcome of the field visit and to obtain concurrence on options for the
intersection design. Agreement was reached between COM, MCDOT, and FCDMC to use
the following approach:

. .

· 1. Along the east side of Ellsworth Road, the flood control channel will begin at the
mid-section line north of Germann Road. A grader ditch will be constructed between
Germann Road and the channel start location to convey pavement runoff to the
channel.

2. The ultimate roadway improvements will start just north of the Germann
intersection. The roadway will transition to the intersection, keeping the intersection
at approximately the existing grades to maintain the existing drainage patterns.

3. The intersection will be widened to accommodate the additional travel lanes, but
will be considered 'throw-away' with no curb and gutter.

4. Ultimate drainage and intersection improvements will be made with a future project.
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This approach will be evaluated by CH2M HILL for roadway design and by Dibble and
Associates for drainage. If this design can maintain existing flow patterns through the
intersection, the 90% design will proceed with this approach.

General Stakeholder's Meeting Representatives from the Fuller Property and the Vistoso
Development discussed the 'Fuller Alternative' of moving the channel from along the
Ellsworth Road frontage to the mid-section line between Ellsworth Road and Crismon Road,
continuing north to outfall in the existing channel along the southern limits of General
Motors. The property owners are not in favor of haVing the channel along their Ellsworth
Road frontage due to the limitations it will impose on future development of their property,
unless they have the option of reconfiguring the channel at time of development.

The design team evaluated the Fuller Alternative and concurred that it does not meet the
intent of the regional ADMP for ~s area. Dave DeWeese will send a letter to the Fuller
representatives identifying this conclusion and provide 2 options for them to select from.
Option 1 is to provide a channel for 100-year flows at the alignment shown in the 70% .
design, without the north/south pipes. Option 2 is to remove the channel shown in the 70%
design between Germann Road and a point %-mile north of Germann and construct a
roadside ditch with this project. Option 2 would require an agreement between the property
owners and City of Mesa that future development of the property will require on-site
detention, Y2-street detention along their frontage, and the ability to pass through off-site
flows.

Fin;J.I Breakout Analysis Dibble will finalize the breakout analysis based on Cathy
Regester's initial review and submit to FCDMC prior to the 90% submittal. This information
will also be included in the Final Drainage Report as an appendiX.

Roadway profile / drainage at Pecos Road According to the current design criteria for
drainage overtopping the roadway, there is still an encroachment at the Pecos Road crossing
of approximately 2-inches. At COM's direction to maintain a 6-inch raised median,CH2M
HILL revised the roadway profile at this location and Dibble has re-evaluated the design.
Further revisions are needed to meet the design criteria. CH2M HILL will remodel the
roadway with a 1.5% cross slope through this section and have Dibble re-evaluate it. The

.,. design team will be notified of the outcome of this analysis.

Ray Road Intersection Realignment Design is progressing forward with the centerline of
Ray Road moved to a point 73-feet north of the existing FCDMC fenceline. T. Brown handed
out an exhibit with the limits of the ultimate intersection to MCDOT, FCDMC, and COM,
based on this centerline location. The exhibit showed the areas of potential encroachment on
the existing FCDMC fence and north maintenance road for the PowerlineFloodway.

.Storm Drain Plan and Profiles with Utility Information Olin Sutton will review the 90%
plans for conflicts between the new storm drain laterals and existing utilities.

Private Irrigation Letters mailed on July 28,2003 Letters were sent to the property owners
that have private irrigation facilities affected by construction of this project. O. Sutton has
received responses from all four property owners and design will move forward based on
their requests. Corral Sheehan has the original, signed, letters in MCDOTRight-of-Way files.
Copies have been provided to CH2M HILL. .
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Outstanding issues with the irrigation design include the status of the pressure piping
located near the existing siphon and the location of the channel and irrigation ditch along
the Fuller property. Dave DeWeese will research whether the pressure piping was installed
under permit with MCDOT. The property owner may be required to relocate the system.
Final decision on the Fuller property is pending.

Right-of-Way Along GM Dave DeWeese confirmed that the right-of-way along Ellsworth
Road, south of Elliot Road, was obtained from GM during construction of the FCDMC
project. D. DeWeese provided CH2M HILL with an unrecorded document containing legal
descriptions of the 75-feet and 65-feet of right-of-way. MCDOTROW will update the
electronic files with this information and forward a copy of the files to CH2M HILL for
incorporation into the plan set.

FAA Application Update T. Brown spoke with Karen McDonald, FAA, August 21, 2003.
The permit application is still being processed. Review of MCDOT's application is being
done concurrently with all of the applications from ADOT for the Santan Freeway, and final
approval may be slow. T. Brown will contact FAA for the case number of our permit. A.
Allan reported that the first permit application, Case Number 02AWP008-NRA, has been
sent back to the FAA from ADOT's Aviation Department. Art will follow-up with Kevin
Flynn to check on the" status of the first permit.

Utilities

Olin Sutton gave a brief overview of the utility relocation status. Stanley is nearing
completion of the SRP relocation plans and Olin has the permits to review once the 90%
plans are complete. The storm drain lateral locations with the potholed utility information
will be supplied to Olin during the 90% plan submittal.

T. Brown will contact C. Solinski (Stanley Consultants) to verify POD locations along the
GM entrances have been identified as current rather than for future use. Olin Sutton will be
copied on all correspondence with Stanley.

Landscape. Ruben Valenzuela was introduced as Rick Campbell's replacement from
Terrano. R. Campbell has recently taken a position with a new company and Ruben will be

, completing the design for the Ellsworth Road project. Ruben reported that the 90%
landscape design is nearing completion. He will meet with Dan Frank to discuss the down"
drain locations and coordinate the grading the Dan's design. Ruben will also supply
electronic files of the irrigation sleeves into the median to CH2M HILL. Dan Frank will
provide the latest box culvert design to Terrano and CH2M HILL so placement of the
irrigation sleeves parallel to Ellsworth Road can be determined.

Offsite Drainage from GM Brian Fry presented two options for handling off-site flows
from the GM property. This issue was previously addressed in the 70% design with a
parallel drainage system to the roadway storm drain system. Review comments suggested
removing the parallel system. The two new options include a new 54-inch siphon system to
drain the flows to the west side of Ellsworth Road and a series of new retention basins along
the GM frontage to collect and retain the water on-site. MCDOT and COM will discuss the
three options with GM to determine the best solution. "
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Access and Raised Median Locations at GM GM sent a letter to COM requesting left-turn
access into and out of their southern employee parking lot. COM has denied the request
because the driveway will be less than the required 660-feet from the realigned Ray Road
intersection. A written response to GM will be sent by COM. In order to accommodate the
street lighting at the main GM visitor entrance, it was suggested that the raised median be
extended. The extension of the raised median will not change the access of the entrance.
Discussion needs to take place with GM to get an idea of the truck traffic and employee
traffic that may be queued in this location concurrently.

Project Schedule: The stakeholder team was made aware that due to resolution and client
direction on various design issues, the schedule has slipped and the 90% submittal will be
delayed beyond the end of September 2003. Critical path items affecting the establishment·

. of·a firm submittal date are drainage and roadway design at the Germann intersection,
relocation of the private irrigation along the Fuller property, status of the pressure piping
system along Ellsworth Road, and the offsite drainage from GM. Resolution is still needed·
for the median and lighting layout at the north, main, and south GM entrances.

Discussion took place about possibly splitting the bid package into a north phase arid a
south phase. This would allow progress on the northern portion of the project to get a
biddable package so construction can begin while design decisions are still being made at
the southern end. CH2M HILL has requested direction on: this approach by Friday,
August 29, 2003,

Meetingadjourned.at 4:45 p.rn:
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MEETING SUMMARY

Ellsworth July 2003 Design Progress Meeting

ATTENDEES:

CH2MHILL

COPIES:

FROM:

MEETING DATE:

DATE WRITTEN:

Dave DeWeese - MCDOT
Olin Sutton - MCDOT
Richard Wallace - MCDOT
Tom Kmetz - City of Mesa

Bobbie Ohler - FCDMC
Ray Smith - MCDOT
Brian Fry - Dibble & Associates

Tricia Brown

July 17, 2003

July 21, 2003

Mark Venti - City of Mesa
Dan Frank - Dibble & Associates
Tricia Brown - CH2M HILL
Scott Hindman - CH2M HILL

Eric Shimizu - CH2M HILL
B. Prommersberger, CH2M HILL

These minutes reflect the content of the subject meeting to the best of our understanding.
Should the ideas expressed, actions to be taken, or any other notation made differ materially
from your understanding please contact me at (480) 966-8188..

The July Design Progress Meeting was held on July 21,2003, at MCDOT's Yavapai
Conference Room. The purpose of the meeting was to discuss design issues related to the
revised drainage criteria and the impacts to the roadway design. The meeting began at
1:30 p.m.

ACTION ITEMS (FROM THIS MEETING)

1. S. Hindman will evaluate two alternatives for maintaining the raised median at
.Pecos North Drain.

2. O. Sutton will update team with regards to meeting with QCID about private .
irrigation. Meeting held on Friday, July 18,2003.

3. T. Brown will prepare letters to four property owners discussing proposed design of
private irrigation facilities.

4. . S. Hindman will relocate the Ray Road intersection by establishing a new centerline
of Ray Road 73-feet north of the fence line currently on the north side of the
Powerline Hoodway..

5. D. DeWeese to verify status of the right-of-way at the north end of GM.

6. D. DeWeese to arrange upper management meeting with COM, FCDMC, and
MCDOT. .
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7. T. Brown will submit Contract Modification #4, with additional scope changes, to
MCDOT, FCDMC, and COM by Tuesday, July 22, 2003.

8. D. DeWeese and T. Kmetz to review Contract Modification #4 so a negotiation
meeting can be held on August 4 or 5 to finalize.

9. . T. Kmetz will contact B. Ohler to get her concurrence on the removal of the
north/south pipe at Germann Road intersection.

10. E. Shimizu will contact Bill Hansing to discuss revising the phasing on traffic signal
design.

11. T. Kmetz will provide concurrence on leaving the construction note format the same
on the street light plans.

12. T. Kmetz will arrange a meeting between City of Mesa and landscape design team.

MEEfING SUMMARY

Review of Median Layout at Three Locations. D. Frank discussed three locations that the
raised median potentially should be revised from the 70% design due to changes in
drainage criteria at these locations. At the Elliot Wash, raised median can remain because
the median will not make the water surface elevation higher than the Pre-CIP condition. At
the GM Manifold, Dan recommended that the median be taken out, but with further
discussion between the design team, City of Mesa and MCDOT, the conclusion was reached
that the median will remain and because the water surface elevation is lower than the Pre-

f.;f}~(~, CIP condition. At the Pecos North Drain, Dan recommended that the median be removed
••. c:. since the addition of the median would raise the water surface elevation above the Pre-CIP

condition. T. Kmetz ask that the design team find another alternative to removmgthe
median. Many options were discussed and two will be explored further to allow the median
to remain. The first option is to change the roadway profile and the second is to change the
roadway cross slope to 1.5% and use a 4-inch median. If neither of these alternatives work
then the median will be removed from the design.

Critical Path Items. T. Brown discussed three critical path items that are slowing down
,. progress on the 90% design: 1. Direction on private irrigation; 2. Location of Ray Road
. intersection; and 3. Right of way on GM south of Elliot Road.

Direction on Private Irrigation. O. Sutton is meeting with QCID on July 18, 2003, to verify
that the irrigation facilities that need to be relocated are all private. After verification that
the irrigation is private,T. Brown will prepare letters to the property owners to get
confirmation of which irrigation lines will be abandoned and which ones will be replaced
outside the R/W. The letters will be on MCDOT letter head and signed by O. Sutton.

D. DeWeese and T. Kmetz provided direction to the design team and marked up a roll plot
identifying the disposition of irrigation facilities. T. Brown will use the roll plot that was
marked up after the meeting. Once confirmation is received from the property owners
design can proceed on the private irrigation.

Relocation of Ray Road Intersection. The COM and FCDMC will hold an upper
management meeting to discuss joint-use right-of-way north of the Powerline Floodway.
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CH2M HILL was directed by MCDOT to proceed with the relocation of the Ray Road
intersection with the new centerline located 73-feet north of the north fence line along the
Powerline Floodway. If this location changes in the future, it will be revised in the field and
no further revisions will be made to the design plans.

Right-of-Way on GM South of Elliot Road. MCDOT is verifying that the R/W at this
location was acquired by the Flood Control District.

Upper Management Meeting. An upper management meeting is being scheduled between
MCDOT, COM, and FCDMC to discuss various project issues. D. DeWeese is trying to
arrange the meeting for the week of July 25 or August 1.

Contract Modification #4. T. Brown discussed Contract Modification #4 and the additional
scope changes that will be added. T. Brown will submit Contract Modification #4 with the
additional items to the partners by Tuesday, July 22, 2003. On August 4 or 5 CH2M HILL
will meet with City of Mesa, and MCDOT to discuss Contract Modification #4. D.DeWeese
to arrange the meeting on August 4/5 at a time convenient for Ray Smith to attend.

Project Schedule. T. Brown discussed that the project schedule for the 90% submittal has
continued to slip and that it looks like themiddle of September for the submittal.

Drainage Pipe on East Side of Ellsworth at Gennann. Discussion took place regarding the
·drainage at southeast comer of Germann Road if the drainage pipes heading north on the
east side of Ellsworth should be constructed as part of this project to improve the overall
intersection drainage. The COM is not in favor of constructing these pipes. R. Wallace stated

· that if FCDMC does not have an opinion either way, then it could be removed. T. Kmetz
will contact B: Ohler to get her agreement on removing the pipe from the design.

. Traffic Signal Phasing. T. Brown discussed that there are conflicting comments between the .
70% submittal and the interim review from the City of Mesa about the traffic signal phasing.
T. Kmetz suggested that E. Shimizu give Bill Hansing a call to discuss. T. Brown stated that
if there is a change in the phasing from the 70% comments that this would be added to
Contract Modification #4.

Street Light Plans Format. CH2M HILL had received a comment from COM requesting a
· change in formatting for the construction notes. R. Wallace indicated that this change does
not needto be made in order to maintain the project schedule. T. Kmetz will verify if the
notes can be left as is and let CH2M HILL know. .
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MEETING SUMMARY

Ellsworth June 2003 Stakeholders Meeting

ATTENDEES:

CH2MHILL

COPIES;

FROM:

MEETING DATE:

DATE WRITTEN:

Ray Smith - MCDOT
Dave DeWeese - MCDOT
Olin Sutton - MCDOT
Coral Sheehan - MCDOT
Bobbie Ohler - FCDMC
Cathy Regester - FCDMC
Gary Shapiro - FCDMC
Tom Kmetz - City of Mesa
Art Allan - WGA

Scott Klinger - GM
Bruce Prommersberger - CH2M

Tricia Brown

June 24, 2003

July25,2003

Dan Darms - Stanley Consultants
Chris Solinski - Stanley Consultants
Zack Heim - SRP -
Brian Fry - Dibble & Associates
Dan Frank - Dibble & Associates
Rick Campbell- Terrano
Scott Hindman - CH2M HILL
Jim Wilburn - CH2M HILL
Tricia Brown - CH2M HILL

These minutes reflect the content of the subject meeting to the best of our understanding.
Should the ideas expressed, actions to be taken, or any other notation made differ materially
from your-understanding please contact me at (480) 966-8188.

The June Stakeholder's Meeting was held on June 24, 2003, at CH2M HILL. The purpose of
the meeting was to meet with Salt River Project and their design consultants to establish
points of service locations; provide voltage drop, photometric calculations, and light pole
locations for City of Mesa interim review and approval; discuss roadway and drainage

, issues and how they relate to utility relocations; update stakeholder team on status of the
landscape design. Discuss the project schedule and projected submittal date for 90% plans.

- The meeting began at 1:00 p.m.

Project Schedule: An updated project schedule was distributed at the meeting and
indicated an approximate submittal date of August 22, 2003. Critical path issues to complete
design are private irrigation and GM frontage / right-of-way.

ACTION ITEMS (FROM THIS MEETING)

1. D. Frank to provide current storin drain layout to O. Sutton and Stanley Consultants
for coordination during SRP relocations. Guly 29, 2003)

2. T. Brown to provide final POD locations with metered / unmetered locations to SRP
by July 8, 2003.

3. D. DeWeese to arrange upper management meeting with COM, FCDMC, and
MCDOT. (August 11, 2003)
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4. D. Frank and S. Hindman to coordinate the fence layout along the channel and the
GM frontage. (August 8, 2003)

5. S. Hindman to prepare earthwork quantities for the roadway in 1-mile increments
and provide to COM and MCDOT. (July 29, 2003)

MEEfING SUMMARY

SRP Relocation. J. Wilburn gave a brief overview of the street lighting design and provided
a photometries report and voltage drop calculations to COM and MCDOT. Coordination
will take place with Stanley Consultants, SRP relocation design consultants. D. Frank will
provide updated storm drain information to O. Sutton and Stanley. C. Sheehan indicated

. that condemnation proceedings are pending for GM property since the new right-of-way
layout has not been finalized. MCDOT is moving forward with 65-feet along the GM
frontage until direction is received from D. DeWeese. By the end of August, MCDOT will
have possession letter along with the right-oE-entry to access GM property. SRP will place
their equipment within the 65-foot limit. C. Sheehan will provide a copy of the possession
letter to o. Sutton for SRP construction activities. .

R. Campbell provided locations of the irrigation controllers. He has had conversations with
COM maintenance staff and they have given direction to use batteryCalSense controllers in
lieu of powered controllers along the channel.

The COM was given a roll-plot identifying thePOD locations. CH2M HILL will meet with
COMto confirm final locations. Information to be provided to Stanley includes the POD

:~':"~. locations, metered vs unmetered locations. In general, the metered locations will be at the
~:~~:-:: irrigation controllers and the traffic signals, and the unmetered locations will be for street

lighting. CH2M HILL to provide this information to SRP by July 8, 2003.

Utilities O. Sutton gave a brief overview of the utility relocation status. SW Gas lines will be
. relocated at the box culverts as soon as design is confirmed and QWest will wait for the 90%
plans before they relocate. Pothole information at Germann Road has been received from
O. Sutton and will be incorporated into the 90% design.

T. Brown asked about the air release valve at the southeast corner of Elliot and Ellsworth
, Road intersection. O. Sutton said to submit a copy of 90% plans to City of Mesa Utilities and

ask what the special requirements will be to relocate the valve. Jim Neibergall is the contact
at City of Mesa (480-644-2518) .

An exhibit was handed out showing the southwest corner of Warner Road and Ellsworth.
During a recent field visit~ it was observed that the SRP overhead power lines were
relocated very near the edge of pavement. This project will construct a wider curb return

. and will place traffic nearer the pole than it currently is. It was 'decided to extend the curb
return to the west with curb and gutter in order to protect traffic approaching the
intersection.

Landscape. R. Campbell gave a status update on the landscape design. He is currently
working on finalizing the irrigation layout and bringing a water source from the water main
in Ellsworth Road. The irrigation system will need to provide water to the northwest end of
the channel. Landscape design for the median will consist of constructing conduit for future
use. Power will not be brought to the median as part of this project.
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Drainage and Roadway Design. The project schedule has slipped to the end of August. The
design team is waiting for direction from the stakeholders on several issues. D. DeWeese
will arrange a meeting with upper management of MCDOT, COM, and FCDMC by the
week of July 8, 2003. Issues to be discussed at this meeting are channel lining, gabion / bank
protection, Powerline Floodway Right-of-Way, drainage along the east side of Germann
Road, and the median cut at the south employee parking lot for GM. All of these issues
except the channel lining are impacting the design teams progress on the 90% design.

B. Fry presented an updated table for the culvert summary at four locations, Pecos North
Drain, GM Manifold, Elliot·Drain, and Elliot Wash. Exhibits were also handed for these
locations showing the culvert crossings and grading. Dibble will check the water surface
elevations for pre~CIP and interim.

B. Fry presented a copy of the final breakout analysis to C. Regester and indicated that was a
pre-submittal addressing FCDMC comments. This analysis will be incorporated into the
final drainage report.

B. Fry handed out the draft Design Memorandum summarizing the background and
technical data on the design of channel bank protection for this project. MCDOT, FCDMC,

. and COM were requested to review the report for content and ask for additional
information no later than July 1, 2003. Additional information was not requested, therefore
the design team assumes that the memo is complete. B. Ohler commented that the unit costs
needed to be adjusted. Final direction on the bank protection design is pending the upper
management meeting to be held the week of July 8, 2003.

T. Brown requested direction from MCDOT on the layout of the private irrigation. None
was provided to date. The design and preparation of plan sheets for the irrigation design is
expected to take 4 to 6 weeks to complete.

T. Brown handed out plan and profile sheets of the three WGA access roads. COM and
WGA requested that the sidewalk not be constructed beyond the western curb returns to
avoid attracting pedestrians to the airport fence. Signs will be placed on the fence to notify
vehicular traffic of no through street. The stakeholders concurred with the culvert design,
roadway profile, fence location, and pavement limits. WGA requested that the connector

,. roads be paved in kind rather than the graded dirt shown on the exhibits. This revision will
be made for the 90% plans.

S. Hindman handed out an exhibit showing the difference in the median layouts for a single
left turn lane vs. a double left turn lane. After the meeting S. Hindman spoke with Dan
Cleavengerfrom COM and his direction was to shorten up the deceleration length on the single left
turn lanes to make them similar to the double lefts. 71lis change will be reflected in the 90% plans.

Direction on the final location of the Ray Road intersection will be provided to the desigri
.team after the upper management meeting during the week of July 8, 2003.

A summary of the roadway and channel earthwork was presented. MCDOT and COM had
requested this information for use during their construction phasing and traffic control. -­
COM asked that we provide this information in one-mIle increments.

T. Brown gave an update on the FAA application. Karen McDonald has been contacting
CH2M HILL requesting various information. Prior to this stakeholder meeting, Karen
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indicated she had all of the information she needed and was routing the permit through
other departments. A. Allan said he would follow-up with K. McDonald on this.

D. DeWeese, T. Kmetz, S. Hindman, and T. Brown reviewed the layout for the right-of-way
along the GM Frontage. Concurrence was reached and this will be reflected in the 90%
plans.

Action Item List. An updated list was handed out and briefly discussed.

Meeting adjourned at 6:15 p.m.
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MEETING SUMMARY

Ellsworth May 2003 Stakeholders Meeting

ATTENDEES:

CH2MHILL

COPIES:

FROM:

MEETING DATE:

DATE WRITTEN:

Dave DeWeese - MCDOT
Olin Sutton - MCDOT
Bobbie Ohler - FCDMC
Cathy Regester - FCDMC
Gary Shapiro - FCDMC
Tom Kmetz - City of Mesa

John Palmieri - MCDOT
Coral Sheehan - MCDOT

Tricia Brown

May 20,2003

June 2,2003

Art Allan - WGA
Scott Klinger - GM
Brian Fry - Dibble & Associates
Tricia Brown - CH2M HILL
Bruce Prommersberger - CH2M HILL
Scott Hindman - CH2M HILL

Ann Curren - MCDOT
Dan Frank - Dibble & Associates

These minutes reflect the content of the subject meeting to the best of our understanding.
Should the ideas expressed, actions to be taken, or any other notation made differ materially.
from your understanding please contactme at (480) 966-8188. .

The May Stakeholder's Meeting was held on May 20,2003, at CH2M HILL. The purpose of
the meeting was to discuss design issues ~longwith their resolutions so the project team
remains informed of the project status. The meeting began at 1:00 p.m.

Project Schedule: An updated project schedule was distributed at the meeting and
indicated a two-week slip from our Apri122, 2003, schedule. This is resulting from team

.members not meeting deadlines for their respective Action Items. We discussed the
importance of the entire team being committed to meeting their deadlines. The 90%
subinittal is scheduled for July 14, 2003. Note: As ofJune 5, 2003, the schedule has slipped
another three (3) weeks, pushing the 90% submittal to the beginning ofAugust. Tom Kmetz
requested that a realistic schedule be developed to allow the design team adequate time to
prepare a comprehensive 90% plan set. .

ACTION ITEMS (FROM THIS MEETING)

1. O. Sutton will provide pothole information from additional requests at Germann
intersection by June 6.

2. S. Hindman to update right-of-way files to reflect the lOO-feet of ROW from the FCD
project at southeast comer of Elliot and Ellsworth Roads.

3. S. Hindman to verify the maximum grade break allowable by AASHTO for clear
. zone requirements.
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4. S. Hindman to provide final roadway model to MCDOT ROW as soon as it is
finalized.

MEETING SUMMARY

Fence Layout along GM and WGA. Evaluation of the fence locations along GM and WGA
took place. MCDOT would like to take 55-feet of right-of-way along GM and steepen up the
back slopes of the roadway ditch. S. Hindman will verify the grade break recommended in
AASHTO guidelines to maintain a safe clear zone. A temporary fence around the GM
manifoldwill be necessary during construction to maintain security. A. Allan suggested that
the WGA fence be placed 12 to 18-inches off of the maintenance road.

Main GM Entrance for Street Lighting Needs. The main GM entrances will be provided
with street lights as part of this project.

Traffic Signal Layout and POD Locations. The traffic signal layout and point of delivery
locations were provided to City of Mesa for review.Once they are approved, the POD
locations will be sent to Stanley so they can revise their SRP relocation plans.

Trash Racks & GM Culverts Per T. Kmetz e-mail, the trash racks will be designed with 4-
inch clear space and will be angled. .

Water Surface Elevations. C. Regester provided the results of Flo 2-D model at Pecos Road
and at GM Manifold. FCDMC will compile this information as backup documentation to be
added an an Appendix to the final drainage report. All four locations that were analyzed

. using various methods to determine water surface elevations will be described and the
.methodology used to analyze them.

Private Irrigation Layout. Design team requested direction on layout. None provided to
date.

Typical Section ofWGA Access Roads. A copy of the City of Mesa Detail M-19.1 was
handed out and identified the 48-foot ff c to ffc section at Sta 3+817 (south entrance) and Sta
5+020 (north entrance). The 68-foot ff c to ff c section will be used at Sta 4+241 (Williams
Field Road Alignment). The stakeholder's concurred with these roadway typical sections.

,
Utility Layout for E-Streets and Street Lighting Conduit. An exhibit showing the utility
clearance between the maximum sized stormdrain, e-streets vaults, and street light conduit
was presented. The minimum clearance between the storm drain and the utility vault is
approximately 3-feet. COM approved this utility layout and clearance and design will
proceed to 90%.

Right-of-Way along Channel and Roadway. This will not be finalized by MCDOT until the
. GM frontage is finalized. The final roadway model will be provided to MCDOT ROW as

soon as it is finished.

Concrete Staining Cost Estimate. B. Ohler presented several textures and colors that could
be applied to the box culverts to improve the asthetics of the channel. WGA, GM, and COM
are ok with flat, gray concrete. FCDMC prefers stain and formwork. COM and FCDMC will
have an offline meeting to discuss. Design will continue without staining or formwork.
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Channel Lining Plans and Specs. This will be discussed at an off-line meeting between
COM and FCDMC. (May 30, 2003)

.FAA Application Re-submitted on May 14, 2003. Karen McDonald at FAA was contacted
about this project. A new application was submitted to her on May 14, 2003, along with
roadway and street lighting plans. T. Brown will follow-up on the status in two weeks.

Ultimate Germann Intersection Layout. D. Frank handed out an exhibit of the concrete
overflow structure with the pipe going north/south. An exhibit was presented to identify
the ultimate intersection layout, future signal layout, and the drainage configuration. When
the ultirilate intersection is built, it will be a challenge to modify the drainage system to
prevent conflicts with the curb and gutter and signals. The property owner at the northeast
comer of Germann and Ellsworth is disputing the channel along their property. COM and
MCDOT to discuss this further along with the north/south pipe that drains into this
channel.

Action Item List. An updated list was handed out and briefly discussed.

Meeting adjourned at 4:45 p.m.

PHXI2003 05 20 STAKEHOLDERS MTG MINUTES.DOC 3



MEETING SUMMARY

Ellsworth April 2003 Stakeholders Meeting

ATTENDEES:

CH2MHILL

COPIES:

FROM:

MEETING DATE:

DATEWRmEN:

Dave DeWeese - MCDOT
Ann Curren - MCDOT
Olin Sutton - MCDOT
Bobbie Ohler - FCDMC
Cathy Regester - FCDMC
Gary Shapiro - FCDMC
Tom Kmetz - City of Mesa

John Palmieri - MCDOT
Coral Sheehan - MCDOT

Scott Hindman

April 22, 2003

April 23, 2003

Art Allan - WGA
Scott Klinger - GM
Dan Frank - Dibble & Associates
Brian Fry - Dibble & Associates
Tricia Brown - CH2M HILL
Bruce Prommersberger - CH2M HILL
Scott Hindman - CH2M HILL

These minutes reflect the content of the subject meeting to the best of our understanding.
Should the ideas expressed, actions to be taken, or any other notation made differ materially
from your understanding please contact me at (480) 966-8188.

The April Stakeholder's Meeting was held on Apri122, 2003, at CH2M HILL. The purpose of
the meeting was to re.,status the project with the stakeholders and design team, discuss
several design issues along with their resolutions so the project team understands what will
be in the 90% submittal, and present an updated project schedule. The meeting began at
1:00 p.m.

Project Note: The format of this meeting was changed in an attempt to shorten the meeting
,. time and to provide more efficient discussion. The agenda was prepared so the first hour

was spent discussing WGA and GM issues. The remainder of the meeting was spent on
COM/FCDMC/ and MCDOT issues. This format worked well and will be used from this
point forward. The team has fine-tuned the'Action Item List' and we are now adding to it
on a regular basis and moving completed items to the end of the list. At the April meeting,
the team was in favor of setting firm due dates for action items and identifying the person(s)
responsible for each item. This will ultimately make us a more efficient and organized team.
Critical path action items are highlighted below.

ACTION ITEMS (FROM THIS MEETING)

1. B. Ohler will provide cost estimates for stained / formed wall designs for concrete
box culverts.

2. A. Allan will provide proposed gate locations and gate type that WGA would.like
along their security fence.
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3. A. Allan will provide FAA fence spec.

4. D. DeWeese and T. Kmetz will provide direction on the surfacing type to be used
along the WGA perimeter road. [Based on A. Allan e-mail dated 04/24/2003, the WGA
security fence will remain as it is shown in the 70% design rather than the location suggested
by A. Allan at this meeting.] ,

5. T. Kmetz will coordinate maintenance agreement with GM along new right-of-way
that will be outside of GM's existing security fence.

6. B. Fry to identify location of right-of-way fence at Pecos Road box culvert.

7. D. DeWeese, T. Kmetz and B. Ohler to notify their respective reviewers that the 90%
submittal will be made July 2, 2003, so they can schedule review time and meet the
project schedule.
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12. O. Sutton will coordinatethe new POD with Stanley to update their relocation plans.
, ,

13~'::X": ;',p.jj~W~es,~.·.t8pfo\rlde;Cfu~~fi9Ii;R~'i9~'(j»f~y!pr.9file~h~ets••1JYi~pfjl$·(j;,g®~:
14. T. Brown to follow up with C. Sheehanto obtain electronic file for the channel

right-of-way.

15. O. Sutton will request potholes at the Germann / Ellsworth Road intersection to
identify the vertical location of QCID relocations by May 20, 2003.

MEETING SUMMARY

,WGA Fence Layout and Gate Locations. Team agreed on the new WGA fence layout done
by A. Allan. A. Allan requested that this project provide a 25' wide surfaced perimeter road.
Surfacing alternatives that were discussed are millings or aggregate base. D. DeWeese and
T. Kmetz will provide further direction on the surfacing of the WGA perimeter road.
D. DeWeese will follow-up with I.·Palmieri and MCDOT Construction about TCEs and

, getting the fence constructed before the Ellsworth Road project starts. A. Allan will provide
proposed gate locations and type that WGA would like in the security fence. A. Allan will
also provide the FAA spec for the security fence. [Based on A. Allan e-mail dated 04/24/2003, the
WGA security ftnce will remain in its location shown on the 70% plans. Any portion of the pen'meter road
disturbed or replaced by the Ellsworth Road project will be replaced in kind.]

GM Fence Relocation. The team decided to leave the GM fence at its existing location
where possible to accommodate the proposed design. GM has agreed to provide
maintenance to the portion of MCDOT'5 right-of-way that will remain' behind GM's fence.
T. Kmetz will coordinate COM's maintenance agreementwith GM.
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Security at GM Culverts. D. Frank presented a detail for a breakaway fence that would be
placed in the culvert flowline. S. Klinger prefers an alternative that can not be vandalized as
easily as the breakaway fence. For the GM manifold culverts, the fence will be moved to the
top of the headwalls and trash racks will be constructed at the culverts. At the Pecos culvert,
B. Fry will evaluate the possibility of moving the fence further on the GM property so no

. trash rack or breakaway fence will be needed.

Project Schedule. T. Brown distributed the updated project schedule. This schedule
identifies the 90% submittal will be made on July 2, 2003, and the final PS&E submittal will
be made November 3, 2003. The team agreed to the schedule except for two items. Activity
190 "Client Review Period" will be changed to 25 days of duration and activity 240 "Submit
Final PS&E" will be changed to 10 days of duration to allow adequate time for plotting and
reproduction of plans.

Water Surface Elevations. CH2M HILL has provided all available mapping to FCDMC for
their evaluation of pre-CIP water surface elevations. C. Regester has reviewed the four
locations (Elliot Wash, Elliot Intersection, Pecos & GM Manifold) and will be providing to
Dibble and CH2M·HILL the remaining water surface elevations by COB Monday
April 28,2003. Once the information is received, B. Fry will summarize the water surface
elevations at each of the four locations and distribute them to the design team by
May 1, 2003. The design team will review and concur by May 5, 2003.

Lighting Along WGA and Major Intersections~T. Kmetz provided a list of intersections
that will be lit as part of this project. They are Germann Road, new Pecos Road, existing
Pecos Road, Wainer Road, and Elliot Road. Germann and Elliot Roads will have traffic .
signals. T. Kmetz to provide direction on the lighting of the GM entrances. CH2M HILL to
provide O. Sutton with new POD for lighting by May 6. O. Sutton will coordinate the new
POD locations with Stanley, who is preparing the SRP relocation plans for MCDOT.

MCDOT Direction For Roadway Profile Fonnat. D. DeWeese to provide direction on
formatting of the roadway profile sheets.

Private Irrigation. CH2M HILL presented an exhibit identifying the private irrigation and
whether it would be abandoned, relocated, or replaced in kind. CH2M HILL requested
information from MCDOT's meeting with Harris Cattle Company. A. Curren will set up a,.
second meeting between the property owners and MCDOT, COM, and CH2M HILL to
discuss relocation or abandonment of their facilities.

Status of Utility Relocations. O. Sutton summarized the progress of the utility relocations
and stated that they will be completed by December 2003. Queen Creek Irrigation District
had previously provided as-builts of their relocations at Germann Road. The as-builts
provide little information about the vertical location of the utilities. O. Sutton will be
requesting potholes at this location.

Channel and Roadway Right of Way. A. Curren summarized the status of right-of-way
acquisitions and requested locations of any additional TeEs needed for the project.
T. Brown to follow up with C. Sheehan for electronic files of the final channel right-af-way.
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Field Survey. CH2M HILL has received field survey for Elliot Road west of Ellsworth Road
and the remaining survey should be completed by April 30, 2003. The remaining survey
includes location of water valves, manhole covers, gas valves, etc.

Meeting adjourned at 4:30 p.m.
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MEETING SUMMARY(FINAL) CH2MHILL

Ellsworth September 2003 Stakeholders Meeting

ATTENDEES:

COPIES:

FROM:

MEETING DATE:

DATE WRITTEN:

Ray Smith - MCDOT
Dave DeWeese - MCDOT
Olin Sutton - MCDOT
Gary Lasham - MCDOT
Bobbie Ohler - FCDMC
Cathy Regester - FCDMC .
Gary Shapiro - FCDMC
Torn Kmetz - City of Mesa

Brian Fry - Dibble & Associates
Eric Shimizu - CH2M HILL

Tricia Brown

September 30, 2003

October 27,2003

Art Allan - WGA
Torn Narva - Town of Queen Creek
Scott Klinger - General Motors
Dan Frank - Dibble & Associates
Ruben Valenzuela - Terrano
Tricia Brown - CH2M HILL
Scott Hindman - CH2M HILL

....

These minutes reflect the content of the subject meeting to the best of our understanding.
Should the ideas expressed, actions to be taken, or any other notation made differ materially
fromyour understanding please contact me at (480) 966-8188.

. .The September Stakeholders Meeting was held on September 30, 2003, at CH2M HILL's
Phoenix office. The purpose of the meeting was to discuss design issues along with their
resolutions so the project team remains informed of the project status. The meeting began at
1:00 p.m.

ACTION ITEMS (FROM THIS MEETING)

1. T. Kmetz will confirm with COM management their recommendation on the
southern terminus of the project.

2. COM & FCDMC to meet and discuss FCDMC access at the northern maintenance
access to the PowerIine Floodway .

3. . D. Frankwill provide backup drainage calculations for GM off-site drainage.
Distribute to COM, MCDOT, FCDMC, and CH2M HILL.

4. T. Brown to call Karen McDonald at FAA for update on application.

5. T. Brown will forward updated Stakeholder's mailing list to Roberta
CrowejMCDOT. .

. . .

6. R. Valenzuela and D. Frank to coordinate the down drain locations and Dibble will
incorporate into the grading plans along channel.
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7. S. Hindman to update vertical profile for Ellsworth Road at the Pecos Road crossing
with a 0.2% vertical slope and have Dibble re-evaluate design based on criteria.

MEETING SUMMARY

Updated Project Schedule. An updated project schedule was distributed and estimates
final PS&E submittal on March 31, 2004. This schedule was based on the assumption that
the remaining design issues have been addressed by the stakeholders and full design would
resume on September 30,2003.

Germann RoadfFuller Property Update. D. DeWeese summarized his email about FCDMC
and MCDOT Ellsworth Road meeting that was sent out earlier that day. The emailgave four
options of what to do about the offsite flow at Germann. The recommendation that came out
of the meeting was to do option 4, which would end the project approximately at New
Pecos. T. Kmetz will check with COM to get concurrence.

GM EntrancefMedian Layout. S. Hindman presented an exhibit of the median layout for
the GM entrances. FCDMC asked if the median on the south side of the Ray Road
alignment could be shortened to accommodate their Powerline Floodway driveway. S.
Hindman provided COM and FCDMC an exhibit showing the turning movements of a WB­
40 andWB-50 vehicle at this entrance. COM & FCDMC will meet to resolve final layout.

Drainage System for GM Off-Site drainage. D. Frank handed out an.exhibit delineating the
drainage areas from the off-site GM areas. He also presented backup data for flow
calculations from these areas. D. Frank provided 3 alternatives for accommodating the off­
site drainage. All three alternatives provided lD-year protection for the roadway. Two of the
alternatives provided 10-year protection for off-site flows and orie alternative provided
protection for 100-year off-site flows. D. Frank stated it is highly likely that the GM
buildings will be inundated during larger period storms. T. Kmetz did not accept the 10­
year off-site storm protection as viable options and asked Dibble to evaluate additional
solutions. D. Frank will provide backup for off-site drainage flow calculations to COM,
MCDOT, FCDMC, and CH2M HILL.

. Private Irrigation Relocation. T. Brown stated that CH2M HILL is on hold pending final
direction from MCDOT at the Germann intersection.

,.. FAA Application Update. T. Brown left a message for Karen McDonald but has not
received a return call. No update available.

Public Meeting. Final date for the public meeting is not known. T. Brown will send Roberta
Crowe the updatedStakeholders mailing list.

Utility relocation update. Olin Sutton gave a brief overview of the utility relocation status.
Right-of-Way Acquisition update. MCDOT requested WGA to provide a warranty deed.

'WGA stated that they have a 'fee simple' deed not a warranty deed but A. Allan will talk to
J. Palmieri about the deed. A. Allan stated that the ROW for the road needs to go to the FAA
for approval and the easement for the channel goes to the board. D. DeWeese to talk to
J. Palmieri about the WGA property east of Ellsworth..

Update on landscape Design. R.Valenzuela reported that the landscape design is moving
forward and he was working with Dibble on the downdrain locations.
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Roadway Profile/Drainage at Pecos Road T. Kmetz & D. DeWeese agreed that the profile
at the Pecos intersection could be lowered to 0.2% vertical slope where needed to keep the
median. S. Hindman will update the profile to show the 0.2% and let Dibble look at it to see
if the profile will work.

Meeting Adjourned at 4:15 p.m.

J
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MEETING SUMMARY

Ellsworth 70% Comment Resolution Meeting

CH2MHILL

ATTENDEES:

Dave DeWeese - MCDOT PM
Coral Sheehan - MCDOT ROW
Olin Sutton - MCDOT Utilities
Pete Laaninen - MCDOT
Bobbie Ohler - FCDMC
Lucia de Cordre - FCDMC
Gary Shapiro - FCDMC
Dave Degerness - FCDMC

COPIES:

Carlos Rivera - FCDMC
Warren Rosebraugh - FCDMC
Tom Kmetz - City of Mesa
Art Allan - WGA
Brian Fry - Dibble &Associates
Dan Frank - Dibble & Associates
Rick Campbell- Premier Engr.
Scott Hindman - CH2M HilI
Dave Allard - CH2M Hill
Tricia Brown - CH2M HilI·

Scott Klinger - General Motors
Richard Wallace - MCDOT

FROM:

DATE:

TriciaBrown

October 8, 2002

These minutes reflect the content of the subject meeting to the best of our understanding.
.Should the ideas expressed, actions to be taken, or any other notation made differ materially
from your understanding, please contact me at 480-966-8188.

The Ellsworth 70% Comment Resolution Meeting was held August 20, 2002, atCH2M Hill~s

Phoenix office. The purpose of the meeting was to discuss review comments received for the .
70% submittal.

Project Note: The meeting was divided into 3 parts: Part 1 Channel Design; Part 2 70%
Comment Resolution; and Part 370% Comment Resolution (continued on August 28,2002).
These meeting minutes document and summarize discussions held during all 3 parts of the

,. meeting.

Action Items:

1. T. Brown will meet with S. Klinger to discuss access locations and left-turn lanes into
. the GM property.

2. T. Brown will meet with O. Sutton and coordinate the irrigation relocation at
Germann intersectionwith Dibble and Queen Creek Irrigati~nDistrict.

3. T. Brown will coordinate design of siphon on irrigation system.

4. B. Fry to evaluate the culvert system design at Elliot Road intersection for 100-year
. existing flow conditions.

5. S. Hindman will arrange for additional field survey to locate all utility pedestals,
relocated power poles, and manholes.
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6. D. Frank to provide an electronic file showing the channel layout and the fence and
gate locations to A. Allan and B. Ohler.

7. T. Kmetz and G. Shapiro to confirm that the design criteria for the channel should be
the 100-year future water surface elevation l-foot below the pavement subgrade.

8. D. DeWeese to send out information on the slab bridge design to the design team.

9. T. Kmetz will verify whether or not this project will provide landscaping south of
Pecos.

10. R. Campbell will contact WGA for input on their theme along the access roads.

11. R. Campbell will coordinate the need for treatment of the bottom qf the grade
control structures with Dibble and FCDMC.

12. T. Kmetz to provide to T. Brown example profile sheets showing City of Mesa
preference on how the Ellsworth Road plan set will be presented. T. Brown will
discuss this format with D. DeWeese and get final approval from MCDOT prior to
changing the profiles.

13. D. DeWeese will talk with MCDOT's survey group and find out what they would
require to tie the channel and roadway together.

14. T. Brown to talk with A Allan about the access location for WGA Gate #3 and the
potential for combining the access at the concrete box culvert crossing.

T. Brown to meet with S. Klinger and follow up on comments from GM on 40%,55%,
and 70% plans.

16. T. Kmetz to confirm with City of Mesa maintenance group that they will be able to
drive over 4-inch riprap.

17. B. Ohler will provide to Dibble an example of the curve data layout for the channel.

18. B. Fry to provide a summary of flows for concrete box culvert design beneath the
roads. Summarize existing and future flows and overtopping limits.

. ,. Summary (Part 1):

Part 1 of the meeting focused on the channel design. A summary of the key discussions and
decisions made during this portion of the meeting are listed below:

~ FCD brought up the discussion of the channel lining material gradation being too
expensive. The question was raised whether a simpler mix could be used to reduce the
channel costs. Based on the criteria provided by FCD to the design team, in order to
meet the filter and lining requirements, this is the most cost effective gradation.
D. Allard reported that in his conversations with local material suppliers, due to the
large quantity of material it would be most cost effective to set up the material
processing plant at the material source. If the supplier will be setting up the plant
anyway, it will not be an increase to cost to provide the current gradation design. He
explained that the cost of the channel material is not significantly increased due to the
gradation of the material, but rather the availability and production of the material.
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The channel design will proceed with a 4-inch thick gravel mulch lining. The material
gradation will be as proposed in the 70% Drainage Report.

~ The channel lining thickness will not be increased to resist tractive shear forces exerted
under existing conditions 100-year flow rates. The Drainage Report will state that the
lining will provide approximately a 20-year level of protection when constructed and
will increase to lOO-year protection when the watershed is built out. The watershed
build-out assumption includes future construction of the Pecos Basins as recommended
in the East Mesa ADMP.

~ The channel drop structures will be lengthened to contain the hydraUlic jump for
existing conditions 100-year flow rates as proposed in the 70% Drainage Report. This
decision was based on an e-mail sent by Dan Frank on July 12, 2002, indicating that the
cost to lengthen these structures would be $12,136 for aIlS drop structures.

~ Crossroad box culverts will be designed for future conditions 50-year flow rates within
the box"and checked for overtopping for existing conditions 100-year flow rates. Existing

"conditions 100-year flow rate overtopping will be limited to a maximum of 6-inches
depth over the roadway.

~" Reno mattresses will be included in the channel design to protect the channel from scour
resulting from overtopping flows identified in the above bulleted item, which would
flow down the channel sideslope. The gabions will be covered with the channel lining "
material in areas adjacent to Ellsworth Road for aesthetic purposes.

~ The Final Drainage Report will contain a statement regarding the potential impacts of
future land subsidence on the channel performance. No additional evaluation of the
potential for subsidence will be performed as part of this project. The channel reach
"between Germ~ Road and Pecos Road is the area of primary concern.

~ Three hydrology models will be maintained as the basis of design. One future conditions"
"full ClP" model will be used as the primary design hydrology. Two existing conditions
models will be used as a design check. A "partial CIP" model was provided by FCDMC "
for use in the area north of the PLF, which is based on the Elliot and Siphon Draw basins
not being constructed. A "full OP" model will be used for the area south of the PLF,
which is based on future construction of the Pecos Basins and channel. Output from
these models will be submitted onCD for future submittals with no hardcopy output
contained in the appendices. "

Summary (Part 2):

Part 2 of the meeting was focused on general design elements of the project, including
roadway and roadway drainage issues. This part of the meeting also began individual

.discussions with plan reviewers on the 70% submittal. A summary of the key discussions
and decisions made during this portion of the meeting are listed below:

~ Based on a City of Mesa comment, Dibble and Associates was directed to move the
storm drain from its current location at 5-feeteast of the roadway centerline to the center "
of the driving lane immediately west of the centerline. The storm drain was originally
placed east of the centerline in accordance with City of Mesa standard utility locations.

~ The quad-duct bank will be placed 5-feet east of the centerline in the median. This will
be in a joint trench with the street lights. "
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y T. Brown will meet with GM to discuss the access point into their operations. The 70%
design plans provide a left turn lane into two of the GM's current access points. This
needs to be verified with GM. Dif>'< '1;:1 \/:7

Y B. Fry presented three options for e Germann intersection. Option 1 is the current
design and has one pipe to the w st and two pipes to the north, and it provides 100-year
protection for Ellsworth and Ge mann Roads; Option 2 has one pipe to the west and
allows ponding at the sout ~es corner of the intersection, and it does not provide
100-year protection for the ays; Option 3 has siphons to equalize and distribute .

. the flow from the east side to the west side of the roadway. COM, MCDOT, and FCDMC
agreed on either Option 1 or Option 2. Option 1 will be used provided it will not
significantly increase costs and the drainage system will not require changes when the
ultimate intersection is built.

The east-west 24-inch pipe will be extended west to a point beyond the newly
constructed Town of Queen Creek entrance signage. The proposed north-south culverts
will remain in the design unless other design issues make it too difficult to implement.

T. Brown will meet with O. Sutton to talk about the relocation of the irrigation system at
the Germann intersection. Discussion was held regarding the relocation of the system to
outside the ultimate channel location and headwall locations. The current design
provides for the irrigation box to be moved outside of the ultimate intersection location.
T. Brown will coordinate with Dibble and O. Sutton.

y T. Brown will identify the location of the irrigation siphon needed.

};> The proposed box culvert within GM, oriented parallel to the roadway will be
eliminated from the design (approximately Sta 6+750). The GM on-site runoff is
contained within GMand conveyed to the PLF via an existing storm drain system. A
swale may still be required to handle local runoff adjacent to the roadway.

y The Elliot Road intersection with Ellsworth Road and the wash crossing north of Elliot
Road was discussed. Dibble handed out exhibits identifying flow locations and flow
rates. A culvert system was proposed to handle the future conditions 50-year flow rates.

.The design will be checked by Dibble to ensure that existing conditions 100-year flows
rates will not exceed 6-inches over the roadway. The concept was approved pending the
evaluation of 100-year existing flows.

A box culvert will be constructed at the Elliot Wash crossing. Due to a shallow wash, the
box will be designed for traffic to drive on the top slab of the box. The top slab will be
modified to build-up the roadway crown and approach slabs will be provided.

A modified storm drain layout was proposed based on the new design concept resulting
from the hydrology changes in the vicinitY of Elliot Road.

Summary (Part 3):

Part 3 of the meeting was focused on individual discussioIiS with plan reviewers on the 70%
submittal. A summary of the key discussions and decisions made during this portion of the
meeting are listed below:
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Olin Sutton - MCDOT Utilities

~ Identify all pedestal locations. SRP has relocated a portion of their poles. S. Hindman
will arrange for additional field survey to locate all pedestals and relocated poles.

~ Southwest Gas is currently installing a new 10-inch gas line. At the time of the meeting
they were boring under the Powerline Floodway. They anticipated completion of their
construction by the end of September, early October.

~ Three manhole locations need to be added to the plans. S. Hindman will arrange for
survey of these manholes.

Art Allan - Williams Gateway Airport

~ A. Allan requested a copy of the layout of the channel showing fence and gate locations.

~ A. Allan stated that the channel must be piped through the Runway Safety Zone. WGA
will provide an electronic file of the limits of the Runway Safety Zone. [Subsequent to the
meeting, A. Allan agreed that the channel does not need to be piped through this lone. Reference
meeting minutes from 09/24/2002 meeting.]

Coral Sheehan - MCDOT Right-of-Way

~ A current set of right-of-way plans was provided to T. Brown. C. Sheehan reported that
appraisals are due the week of August 26, 2002.

Bobbie Ohler - FCDMC Project Manager
..

~ Concrete rubble along WGA existing channel needs to be addressed in the
specifications.

~ A request was made to move the down-drain locations to coincide with lateral inlet
locations. Dibble stated that would be done for the next design submittal.

Gary Shapiro - FCDMC Operations

~ It is ok to take the storm drain laterals into the manholes. This is in agreement with the
comments received from City of Mesa.

~ It may be necessary to use structures to connect storm drain laterals to the trunkline
instead of the manholes, at certain locations. Dibble to evaluate these locations.

~ The cost estimate will be revised to use the area quantity for the channel lining. T. Kmetz
and G. Shapiro were in agreement with this approach.

~ Discussion was held regarding the water surface elevation of the channel and the
elevation used to set the bottom of the channel. The design assumption is based on
keeping the l00-year future water surface elevation l-foot below the pavement
subgrade. The question was raised whether the water surface elevation should be below

. the gutter elevation. T. Kmetz and G. Shapiro to confirm this and report back at the next
meeting.

Tom Kmetz - City of Mesa Project Manager

~ Preference is to use prefabricated end sections in lieu of the 70% design headwalls for
the laterals outletting into the channel.
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~ T. Kmetz will verify whether or not this project will provide landscaping south of Pecos.

~ T. Kmetz requested that the 16-foot O&M road be shown hatched on the landscape plan.

Lucia de Cordre - FCDMC Landscaping

~ Premier Engineering will landscape around the WGA concrete box culverts.

~ Consider using the slab bridge idea in lieu of concrete box culverts multiple barrel
design for aesthetic purposes. D. DeWeese will send out information on the slab bridges.
to the design team.

~ R. Campbell will contact WGA for input on their theme along the access roads.

~ . Discussion was held regarding the need for treatment of the bottom of the grade control
structures. R. Campbell will follow-up with this issue by coordinating with Dibble and
FCDMC.

Pete Laaninen - MCDOT Engineering (Continued meeting on August 28, 2002)

~ Requested that laterals be shown on profiles of the new storm drain trunk line.

~ Requested that the plans provide better detail for the median transition and the delta h
does not work for all medians. The median details will be revised for 90% submittal.

}> Roadway profiles should show grades for curb and gutter, edge of pavement at median,
and grade breaks. The centerline profile will not be shown.

}> The meandering sidewalk will be stationed by using the stationing and offsets from the
roadway. The maintenance roads along the channels do not require stationing, but will
be field staked. A suggestion was made to tie the channel and roadway stationing
together at two or three locations. D. DeWeese will talk to MCDOT's survey about this
approach and provide the design team with final direction. Curve data will be presented
along the sidewalk alignment and will not be tabulated.

Ted Giannini - MCDOT

}> Requested that the pipe type not be called out on the plans. His preference is to give the
contractor the option of using RGRCP or HDPE.

General Discussion

}> If Access Gate #3 can be coordinated with the box culvert crossing, then the access ramp
to the channel will be relocated to Sta 44+700 and oriented downstream. T. Kmetz will
check with City of Mesa maintenance forces and verify that they can drive on 4-inch
riprap. If not, then additional ramp locations will be necessary.

. }> The comment to 'grade to drain' on Sheet CH13 will be further detailed by Dibble on the
90% plans to provide better detail for the manifold area.

}> On Sheet CH41, the culvert design will be revised to eliminate the 2-48-mch pipes. [This
issue was subsequently discussed between MCDOT, FCDMC, and WGA and agreed upon to
remove the 48-inch pipes.]

}> Dibble will provide a key map for the channel with the 90% submittal.
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~ B. Ohler deleted her comment number 5. City of Mesa confirmed that the channel
elevation should be set so the 100-year water surface elevation is l-foot below the
pavement subgrade. The channel elevation will be left as is in 70% plans.

~ .The access ramps into the channel will remain at 8:1 per City of Mesa.

~ The channel centerline curve data is currently provided in tabular form. The table will
be labeled as 'centerline'. B. Ohler will provide an example of the curve data layout
format to Dibble.

~ The City of Mesa confirmed that the maintenance road along Ellsworth Road will be
surfaced with decomposed granite. Away from Ellsworth Road it will be surfaced with
4-inch ABC.

~ The downdrain spillway locations will be coordina·ted by Dibble with the landscape
grading once the details are approved, Area drains will be placed at concrete box culvert
locations.

~ At Sta 40+400 (CH41), the pipe will be sized for 25-year event, but will not be less than
48-inches.

. ~ The channel will slope to one side if the b.ottom width is less than 16-feet; the channel
will slope to the middle if the bottom width is greater than 16-feet.

~ A comment-by-eommentreview was'conducted between the design team and the·
reviewer(s). The comment resolutions are too extensive to print here butwill be
provided in the official comment disposition as submitted with the 90% plans.

Adjournment
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MEETING SUMMARY

Ellsworth September 2002 Core Team Meeting

CH2MHILL

ATIENDEES:

Dave DeWeese - MCDOT PM
Richard Wallace - MCDOT
Olin Sutton - MCDOT
Bobbie Ohler - FCDMC
Gary Shapiro - FCDMC

COPIES:

Coral Sheehan - McooT ROW
Olin Sutton - MCDOT Utilities

Dave Degerness - FCDMC
Cathy Regester - FCDMC .
Tom Kmetz - City of Mesa
Brian Fry - Dibble & Associates
Dan Frank - Dibble & Associates
Scott Hindman - CH2M Hill
Tricia Brown - CH2M Hill

Art Allan - WGA
.Scott Klinger - General Motors
Rick Campbell- Premier Engr.

FROM:

DATE:

Tricia Brown

October 2, 2002

1.

i'

2.

3.

4.

5.

'6.

These minutes reflect the content of the subject meeting to the best of our understanding.
Should the ideas expressed, actions to be taken, or any other notation made differ materially
.from your understanding, please contact me at 480..,966-8188. .

. The Ellsworth September 2002 Core Team Meeting was held September 24, 2002, at CH2M
HilI's Phoenix office. The primary purpose of the meeting was to. review roadway and
hydrology issues to move design forward to90%.

Action Items:

T. Brown to prepare letter to Harris Cattle Company to identify irrigation canal
abandonment and request concurrence from property owner. A meeting will be held

. with property owner to discuss.

T. Brown to prepare letter to property owner for reconstruction of canal system
(siphon system). A meeting will be held with property owner to discuss.

S. Hindman to compile additional field survey request by October 4, 2002.

B. Fry to provide utility locations (pothole information) on storm drain lateral
profiles once the storm drain re-design is completed.

T~ Brown to contact C. Sheehan to discuss roadway and channel right-of-way.
Coordinate with Ken Green to obtain latest right-of-way information from MCOOT.

D. Frank to evaluate the need for a drainage easement at southeast comer of
Germann and Ellsworth Roads. Identify TCE limits for WGA outlets and channel fill
slope.

'7. T. Brown to discuss with A. Allan fence alignment and potential TCE needs for
WGA.
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8. B. Fry to provide back-up documentation for Pecos Flow Split Memo to D. DeWeese
and T. Kmetz by October 1, 2002. B. Fry to provide to design team the flow /
frequency at which breakout occurs in the channel.

. 9. D. Frank to provide costs and quantities broken out for individual structures to
B. Ohler and T. Brown by October 1,2002.

10. D. Frank to provide the cost estimate backup calculations for end sections to
T. Kmetz, D. DeWeese,B. Ohler, T. Brown, by October 1, 2002.

11. T. Brown to talk with D. DeWeese and R. Crowe about setting up public meeting.

12. T. Kmetz to discuss with A. Allan the channel realignment.

13. .T. Kmetz will talk with COM maintenance personnel about eliminating the use of
gabions.

14. D. DeWeese to obtain a set of right-of-way plans from Coral Sheehan and provide a
copy to B. Ohler by October 1, 2002.

Summary:

UTILITIES: O. Sutton gave an overview of the utility relocations along Ellsworth Road. Field
survey has been completed at the Germann Road intersection. O. Sutton is coordinating
with the Queen Creek Irrigation District (QCID) forthe relocation of the irrigation box at the
northeast comer of the intersection. [Subsequent to the meeting, correspondence from O. Sutton
indicates that QClD may design the irrigation StJstemto eliminate till! box at till! nortlll!ast corner of
Germann and Ellsworth. This design will require an air release valve on the northwest corner of the
in tersection.}

T. Brown will prepare letters to the landowners of property that will either have irrigation
canals abandoned or reconstructed for this project. A meeting with MCDOT, property
owners, and CH2M Hill will be arranged to discuss. The meetings will discuss work during
the dry-up period of 2003, and relocation at MCDOT's cost.

The new 10-inch Southwest Gas line is currently under construction. There will be future,.
relocation of the gas line to accommodate the box culverts passing beneath Ellsworth Road.

Conflicts with Qwest and fiber optic lines have not been evaluated yet. This evaluation will
take place once the storm drain trunk line design is completed (move to the west side of the
street) and the lateral pipe design is updated. Once Dibble has completed this re-design,
they will plot the utility information on the profiles and provide to O. Sutton and T. Brown.

Most of the SRP power lines have already been relocated. There is a small portion of lines
that still need to be moved. Additional field survey will be necessary for the power poles
that have recently been relocated along the west side of Ellsworth Road. There are also
several manholes, valves, etc. that need to be surveyed and shown on the roadway plans.

RIGHT-OF-WAY: T. Brown provided a set of right-of-way plans to D. DeWeese and C.
Sheehan. These plans were marked with inconsistencies between the roadway plans and the ..
right-of-way plans. T. Brown will contact C. Sheehan to follo:w-up on roadway and channel
right-of-way.
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Ken Green needs to be contacted to obtain the latest channel right-of-way design that
MCDOT is preparing. Also need to discuss staging areas and how they are being addressed
with thecurrent right-of-way plans.

B. Ohler stated that a minimum 50-foot wide TCE needs to be obtained along the length of
the channel drainage easement.

D. Frank will evaluate the southeast corner of Germann and Ellsworth Road to determine
the need for a drainage channel. Also, need to identify the limits of a TCE for outlets at
WGA and fiII slope where the channel heads west from Ellsworth Road.

PAVEMENT DESIGN: T. Brown provided a copy of CH2M HilI's pavement analysis memo
to D. DeWeese, T. Kmetz, and R. Wallace. Discussion took place at the last meeting
regarding the pavement section. The decision was made to use the current design section of
5.5-inches of AC over 10-inches of ABC.

Schedulefor Hydrology Iv!odels to FCDMC: B. Ohler requested that B. Fry supply a copy of
the hydrology models being used for design to FCDMC on a quarterly basis.

Pecos Flow Split Memo: B. Fry gave a brief overview of his memo that was sent out prior to
the meeting. The memo described the methodology, evaluation, and conclusion of the
channel design compared to 100-year existing flows. The methodology assumes that the
construction of the channel will not make conditions worse.

T. Kmetz and D. DeWeese asked for copies of the backup documentation and at what storm
frequency does breakout in the channel occur. B. Ohler requested an evaluation of the
breakout of the channel south of Pecos Road and across WGA runway. She requested the
documentation for the FCDMC files. .

T. Kmetz concurred with the approach that Dibble used for this analysis. B. Fry will present
the methodologies and conclusions to the stakeholders at the October Stakeholders meeting
on October 29,2002.

Culvert Design: D. Frank a summary of the culvert deSign used throughout the project.
FCDMC has directed the design team to assume there are no Elliot Basins. Dibble's current

,. culvert design is based on 50-year future conditions and 100-year existing with less than .
6-inches of overtopping. D. DeWeese stated that the FCDMC Hydrology Manual requires
the design be based on 50-year existing conditions. Aquick review of the table presented by
D. Frank showed that both conditions are met except in two instances.

The .core team decided that the 2- and 7-inches of overtopping (50-year existing and 100­
year existing, respectively) at the 'Elliot Drain' (Sta 8+940) were acceptable. The outstanding
location is 'North Pecos Drain' (Sta 2+740), which will require further discussion and
redesign. The design criteria for culverts was decided to be for 50-year existing and less than
6-inches of overtopping for 100-year existing flows.

End Section Cost Comparison: B. Frank provided the cost evaluation for Option A, B, and C
of the end sections (presented 09/05/2002). The prefabricated end section is estimated to
cost $400 each and the concrete headwall is estimated to cost $700. Based on this
information, it was decided that the Option A headwall would be used for the storm drain
laterals outletting into the channel. D. Frank to provide the cost estimate backup
caIcula~ons.
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Open Discussion: B. Ohler asked if the public meeting has been scheduled. T. Brown will
coordinate this with D. DeWeese. It needs to be held before the end of the year. B. Ohler
asked about the realignment of the channel that WGA is proposing. T. Kmetz will talk with
A. Allan to discuss this issue and get WGA's commitment to mitigate the schedule lapse and
any additional costs. B. Ohler stated that FCDMC does not want to pay the additional costs
for gabions to protect against existing flows when the rest of the design is for future
conditions. T. Kmetz will verify with COM maintenance personnel if they can eliminate the
gabions. G. Shapiro handed out calculations on the channel lining material.
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MEETING SUMMARY

Ellsworth Road Final Design - WGA Meeting

CH2MHILL

ATTENDEES:

Dave DeWeese - MCDOT
Bobbie Ohler - FCDMC
Dave Degerness - FCDMC
Cathy Regester - FCDMC

COPIES:

Coral Shehan, MCDOT ROW
Olin Sutton - MCDOT Utilities

Tom Kmetz - City of Mesa
Art Allan - Williams Gateway Airport
Brian Fry - Dibble & Associates
Dan Frank - Dibble & Associates
Scott Hindman - CH2M Hill
Tricia Brown - CH2M Hill

Scott Klinger - General Motors
Rick Campbell- Premier Engr.

FROM:

DATE:

Tricia Brown

October I, 2002

These minutes reflect the contentof the subject meeting to the best of our understanding.
Should the ideas expressed, actions to be taken, or any other notation made differ materially
from your understanding, please contact me at 480-966-8188.

The Ellsworth Road Final Design - WGA Meeting was held September 5, 2002, at
CH2M Hill's Phoenix office. The purpose of the meeting was to discuss project issues with
Williams Gateway Airport (WGA) related to the 70% design comments.

Action Items:

1. A. Allan will provide comments to the fence layout along the WGA property by
September 6, 2002.

,.2. A. Allan to check ori interpretation of the Object Free Zone (OFZ) regulations.
[Subsequent to the meeting, A. Allan sent an e-mail, dated 09/10/2002, stating that tire
cJumnel could remain open through tire OFZ.]

3. T. Kmetz will provide direction on landscaping along east side of Ellsworth Road
south of existing Pecos Road.

4. D. Frank to provide cost comparisons for the three different end section options.

5.' D. DeWeese will develop a cost estimate for slab bridges vs. concrete box culverts
and will evaluate having MCDOT do internal design on this alternative. D. DeWeese
will fax the information he has collected on the slab bridges to the design team by .
September 6, 2002.

6. T. Brown and O. Sutton to disCuss irrigation box relocation at northeast corner of
Germann and Ellsworth.

7. T. Brown to provide copy of the pa.vement analysis memo to D. DeWeese.
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8. B. Fry will evaluate the hydrology model and the channel design and provide
documentation to the project team by September 12, 2002.

Summary:

Fence Layout A. Allan was present at the meeting to represent WGA. Comments on the
fence layout were requested and will be provided by September 6, 2002.

Channel Encroachment on Object Free Zone: Discussion was held regarding the channel
encroachment on the Object Free Zone at the southern end of the WGA Runway #3. D.
Frank reported ·that his interpretation of the regulations indicate that as long as the channel
is at or below the existing ground, it would be allowable to construct within the OFZ.
A. Allan stated that he believes the channel cannot be constructed anywhere within the
OFZ. A. Allan agreed to check on the interpretation and give a final answer from WGA.
Possible alternatives are construction of a concrete box culvert through this part of the
channel or moving the channel alignment east and using steeper side slopes.

WGA Security Gate (South): Instead of omittingWGA's southern entrance, A. Allan was
asked if the entrance could be moved down to the concrete box culvert south of the channel
crossing at existing Pecos Road. The suggestion was made to grade out the connector road
to the crossing and surface with aggregate base or millings. This would still provide fire /
emergency vehicle access at this southern location. This would also allow for relocation and .
/ or reorientation of the maintenance access ramp into the channel at this location.

MCDOT, FCDMC, WGA Meeting: A telephone conversation was held on September 4, ~b02,
between B. Ohler, D. DeWeese, and A. Allan. The following decisions were made:

A. North Perimeter Channel Drain - The double barrel culvert will be omitted at this
location. This area can drain through a bleed-off pipe sized to drain in less than 24
hours..

B. Williams Gateway Airport Drain -2S-year storm flows will go through a pipe
(minimum 48-inch diameter) and the remaining flows will overtop the roadway.
Provide a spillway for 50-year storm. The lOO-year storm will overtop the roadway
by no more than 6-inches of depth.

.Security Issues During Construction: T. Brown asked about the security issues of
constructing the new fence along WGA. A. Allan stated that the new fence would need to be
constructed first and then the existing fence removed. A. Allan is still looking at the fence
layout and thinks he can minimize the overall length of the security fence.

End Sections: D. Frank had prepared a summary memo documenting three types of end
sections that could be used on the storm drain laterals that drain into the channel. See
attached memo for explanation of the options. City of Mesa preferred Option B; MCDOT
preferred Option A; FCDMC preferred either Option A or C. The group agreed that a
decision could be made easier if costs were prepared for each of the three options. Dibble
will prepare a cost comparison and distribute to the team for review. City of Mesa w~llhave
the final decision on what is used.

Landscaping South of Pecos: T. Kmetz was asked about the status of the decision on
whether or not to landscape the roadway frontage east of Ellsworth south of existing Pecos.
T. Kmetz will check with his management and get an answer. T. Kmetz stated that City of
Mesa is still in support of the screen-type landscape along channel north of WGA.
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. Slab Bridges vs. Concrete Box Culverts: At the last team meeting, a suggestion was made to
consider using slab bridges at selected locations where large concrete box culverts are
currently designed. D. DeWeese has collected information from the MCOOT bridge group
and agreed to fax the information to the design team. D. DeWeese provided direction to
continue with the current design and he will develop a cost estimate between the two
alternatives. Evaluation of the slab bridges will be done internally through MCDOT forces.

Germann Intersection: The drainage design at the Germann intersection can take flows to
the north provided it does not create significant design and/or construction constraints.
T. Brown will meet with O. Sutton to discuss the irrigation box that needs to be relocated at
this intersection.

Miscellaneous Design Issues: T. Brown confirmed with T. Kmetz that the channel design is
based on the hydraulic grade line being l-foot below the roadway gutter elevation.

B. Ohler requested that Premier provide samples of concrete color and forrnwork for the
drop structures. [Premier hns provided this information to B. Ohlerfor review}.

D. DeWeese asked about the pavement analysis that CH2M HilI has prepared. MCDOT has
completed their analysis and find that a thicker pavement section is warranted than the
standard City of Mesa section. T. Brown will get a copy of CH2M Hill's analysis to
D. DeWeese.

B. Ohler began a discussion of the hydrology models being used for the channel design. Due
to a discrepancy in the models, it was brought to the teams' attention that the l00-year
existingfIows are approximately 1,000 cfs higher than what was previously being used.
Dibble will evaluate this issue and provide a summary of the results. Discussion about this
issue will take place at the next team meeting.
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MEETING SUMMARY

Ellsworth June Stakeholder's Meeting

CH2MHILL

ATIENDEES:

Dave DeWeese - MCDOT. PM
Coral Sheehan - MCDOT ROW
Bobbie Ohler - FCDMC
Tom Kmetz - City of Mesa
Tom Narva - Town of Queen Creek

COPIES:

Olin Sutton - MCDOT Utilities
Jeff Englemann - Premier Engr.

Art Allan - WGA
Scott Klinger - General Motors
Brian Fry - Dibble & Associates
Dan Frank - Dibble & Associates
Rick Campbell- Premier Engr.
Chris Hassert - CH2M Hill
Tricia Brown - CH2M Hill

Scott Hindman - CH2M Hill
Amy Jones - CH2M Hill

FROM:

DATE:

Tricia Brown

July 22, 2002

These minutes reflect the content of the subject meeting to the best of our understanding.
Should the ideas expressed, actions to be taken, or any other notation made differ materially .
from your understanding, please contact me at 480-966-8188.

. '. '

The Ellsworth June Stakeholder's Meeting was held June 25,2002, at CH2M HilI's Phoenix
office. The primary purpose of the meeting was to discuss design issues of the 70%
submittal. .

Project Note: Prior to the Stakeholders' Meeting, a Flood Control District of Maricopa
County (FCDMq meeting was held at the same location to discuss the design of the .
Powerline Floodway widening. Four widening options were presented and the 'Excavation
Option' was selected by the group. These minutes do not reflect a summary of the FCDMC

·.meeting.

Action Items:

1. T. Brown will complete cost estimate for realignment of roadway around Runway
Protection Zone (RPZ) and submit exhibit with cost estimate to Kevin Flynn of
Federal Aviation Administration (FAA).

2. T. Brown will provide a set of 70% plans to Dibble & Associates and Premier
Engineering.

3. D. DeWeese will distribute the 70% plans for review and comments by June 12, 2002.
He is requesting that all comments be returned to him by July 15, 2002.

. .

4. FCDMC to supply updated hydrology results to Dibble & Associates (from Dave
Degerness).

5. CH2M HilI will separate the 70% cost estimate into channel costs and roadway costs.
This information will be provided to T. Kmetz, B. Ohler, and D. DeWeese.
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6. C. Sheehan to provide ROW information to A. Allan so he can submit it to the FAA
as soon as possible. Actual ROW is more critical than the easement.

7. B. Fry to provide to B. Ohler an estimate of the costs to extend the length of the drop
structures.

8. T. Brown and B. Ohler will follow with collecting information on subsidence in the
vicinity of the channel.

Summary:

T. Brown gave an overview of the plan submittal. The 70% plans include lighting, signals,
signing and striping, which have not been included in previous submittals. T. Kmetz
questioned the organization of the plans. T. Brown stated that the plans are split up in 3
Volumes due to the size of the submittal, divided by the roadway, channel, and cross
sections. T. Kmetz'will provide his suggestions and comments on how future organization
could be done.

D. DeWeese stated that the current bid date is mid-August 2003. Construction to begin mid­
September 2003. CH2M Hill's current schedule will meet MCDOT's bid schedule.

The following design issues were discussed by the respective designers:

A.

B.

c.

Elliot Road - B. Ohler stated that FCDMC is 99% sure that. the Elliot Road Basins will
be not constructed. ADOT is planning on constructing two retention basins as part of
the San Tan Freeway design to accommodate the additional drainage that will not be
collected by the Elliot Basins.

B. Fry requested the updated hydrology that Dave Degerness completed. The
drainage design concept for Ellsworth Road north of Elliot Road will be evaluated by
Dibble using the new hydrology and incorporated into the 90% design. It may be
necessary to construct an additional culvert south of Elliot. .

D. DeWeese reported on his discussions with MCDOT's Bridge Engineer regarding
. the top of a concrete box culvert (CBC) serving as a driveable surface. According to

the Bridge Engilleer, unless a minimum of three (3)· feet of fill material will be placed
on top of the CBC, it would be a better design to use the CBC as the driveable

. surface. This design could use a normal crown or a one-way crown. T. Kmetz stated
that with a cast-in-place cnc, a 2% normal crown could be built. Approach slabs at
each of these locations will be used to provide a smoother transition between the
pavement and the concrete. ADOT has a standard for the approach slabs that this
project will utilize. T. Kmetz said that the City of Mesa (COM) concurs with this
design co~cept.

Williams Gateway Airport Access Roads - T. Kmetz stated that COM wants a five
(5)-foot sidewalk on both sides of these access roads. A. Allan and T. Kmetz will be
providing additional comments on the guardrail and headwall design once they
have completed their review. .

Right-of-Way - C. Sheehan gave an update of the.ROW acquisition and said that she
has everything she needs to proceed. She is in the process of ordering appraisals and
should have them all by the first of September. WGA, GM, Bureau of Land
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Management (BLM), and State Land are the key properties to focus on as they will
most likely take the longest to acquire.

S. Klinger stated that MCDOT should begin discussions with GM irrunediately. One
remaining item that C. Sheehan is waiting on from MCDOT (Ken Green) is the legal
description for the channel. Some minor alterations have been made to the channel
easement delineation by MCDOT in order to reduce excess acquisition. C. Sheehan
will also be working closely with FCDMC to delineate the ROW necessary for the
PLF work.

D. Frank brought up the issue of the three (3) large culvert crossings that have inlets
close to the GM ROW limits. The drainage and roadway design will need to detail a
security fence to prevent public access at these locations. D. Frank will coordinate
with GM on this issue once 70% corrunents have been received. S. Klinger said he
would be sure to look at this issue closely.

·D. Parallel Pipe System at General Motors - D. Frank identified the parallel storm drain
system that is shown on Plan Sheet P36. This 3 X 6 CBC intercepts offsite flows from
GM and directs it south to the PLF in a separate system from the Ellsworth Road

. storm drain. Once corrunents are received and evaluated, possible alternative
designs will be looked at by Dibble.

Realignment of Ellsworth Road to Avoid RPZ - A. Allan explained that the Runway
.Protection Zone (RPZ) can have limited facilities but the FAA prefers nothing is
constructed within the RPZ. He also explained that there is an additional zone, .the
Object Free Zone, which cannot have anything constructed within in this area.

T. Brown presented an aerial photograph with the proposed realignment shown
alongwith the realigned channel. This .realignment is based on the minimum criteria
for roadway geometry recommended by the MCDOT design manual. T. Kmetz
commented on the tight curves, but agreed that this would be adequate to provide to
FAA along with a cost estimate identifying the increased cost to the project.

F. Conduit for Signal Interconnect - T. Kmetz explained that COM typically uses quad­
conduit. If E-Streets goes in, it will use a 12 bank which eliminates the need for quad.
At this time, there has been no decision on whether E-Streets will happen. T. Kmetz
suggested .that the design should assume a quad bank. This consists of 4-2" quads at
48" depth and a 2" conduit for lighting at a 24" depth (COM standard). This quad
bank is for fiber optic and transportation facilities, such as signals and lights; T.
Kmetz directed that one fiber optic line will go in as part of this project and the
remaining three are for future conduits.

G. Channel Design - Dibble proposed revising the drop structures to counteract the
effects of the hydraulic jump downstrea~and the drawdown on the upstream side.
The results in additional concrete and additional costs. B. Ohler requested that

. Dibble provide the increase in costs to her. B. Fry estimates that the extension is 10­
feet downstream and 8-feet upstream.

B. Fry explained that some type of filter material is needed to provide stabilization to
the channel banks. B. Fry explained that he has evaluated the channel lining material
using the 'armoring concept'. This is explained in detail in the Drainage Report on
pages 17 and 19. The results of the evaluation indicate that the thickness of the
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channel lining should be between S.l-inches thick and 6.5-inches thick. The current
cost estimate assumes athkkness of 4-inches throughout the length of the channel.
The increased thickness of liner material will also require additional excavation
quantities and costs. B. Ohler would like to compare costs for the increased lining
thickness versus the use of a filter material.

B. Fry explained that the FCDMC has previously directed them to use plugging
factors for the CBC design. B. Fry suggested that FCDMC consider using future
conditions with plugging factors applied and checking that design against existing
conditions with no plugging factors. Using this 'approach could potentially downsize
the CBC's. B. Ohler will check with Gary Shapiro, FCDMC, on the use of this
approach.

The geotechnical report mentions the potential for subsidence in the area of the
channel. The geotechnical report evaluated benchmarks in the general vicinity and

· reports subsidence in inches per year. T. Kmetz suggested that airport survey data
could be evaluated to identify historical trends that may signify subsidence. T.
Brown will follow up on this with Dave Allard and A. Allan. B. Ohler offered to
question FCDMC employees about their knowledge of subsidence in the area.

D. Frank explained that a trapezoidal channel (4-foot bottom width with 4:1 side
slopes) is necessary to control drainage at the southwest cornerof Ellsworth Road
and Germann. Dibble's design splits flows from the southeast comer of this
intersection and takes 1/2 to the north and 1/2 to the west. This design will impact four
driveways and require pipes!culverts to pass the flows at these locations. Further
evaluation will be done by Dibble to ensure that a channel of this size is necessary,
the primary factor is keeping the hydraulic grade line below the roadway subgrade.

Utility Relocation - O. Sutton was not present at the meeting.T. Brown reported that
potholes have been completed and received by CH2M Hill, but were not
incorporated into the 70% submittal. T. Kmetz indicated that it would be difficult for
the reviewers to comment on the plans without the utilities shown in profile. The
pothole information will be included in the 90% plans.

D. DeWeese brought up the subject of a 12kV line that runs in front of WGA. O.
Sutton prefers to use an in-kind replacement, but acknowledges that it will go
underground if it is between the road and channel. T. Kmetz stated that COM
prefers the line go underground. COM will discuss this and give direction in

· conjunction with MCDOT.

404 Application - B. Ohler was meeting with Bob Stevens (FCDMC) to discuss statUs
of the permit. The 404 application was scheduled for submittal by July 8, 2002.

Public Meeting - D. DeWeese stated that Roberta (MCDOT) will need approximately
S to 6 weeks of notice to get the public meeting arranged. It will be held at WGA the
end of August, beginning of September. There will be a pre public-meeting briefing
·the beginning of August. MCDOT, FCDMC, Dibble, COM, and CH2M Hill will
attend the briefing. . '
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MEETING SUMMARY

Ellsworth May Core Team Meeting

CH2MHILL

ATTENDEES:

COPIES:

FROM:

DATE:

Dave DeWeese - MCDOT
Olin Sutton - MCDOT
Bobbie Ohler - FCDMC
Brian Fry - Dibble & Associates
Dan Frank - Dibble & Associates

Amy Jones

May 10, 2002

Rick Campbell- Premier
Scott Hindman - CH2M Hill
Chris Hassert ~ CH2M Hill
Amy Jones - CH2M Hill
Tricia Brown - CH2M Hill

These minutes reflect the content of the subject meeting to the best of our understanding.
Should the ideas expressed, actions to be taken, or any other notation made differ materially
from your understanding please contact me at (480) 966-8188.

The Ellsworth Design Team Meeting was held May 7, 2002, at CH2M HILL's Phoenix office.
. The primary purpose of the meeting was to discuss the status of design issues and provide.
the team with an update on the project.

ACTION ITEMS:

1. Dibble and Premier will provide CH2M Hill with reproducible full size plots of their
plans to be inserted into the final plan set. Dave DeWeese will send Tricia Brown a
list detailing who should receive full size and/or half"size plots.

2. CH2M Hill will send Jim Smith (FCDMq an electronic file containing cut and fill
limits for the roadway and channel, proposed right of way and top and bottom of
bank lines for the channel. Bobbie Ohler and Dave DeWeese are to be copied on this
transmittal.

3. Dibble will provide CH2M Hill with a full size set of the channel plans to be
. forwarded to Olin Sutton for his use.

4. Dibble will send Premier a sample spillway detail.

5. Dave DeWeese will check with MCDOT bridge section regarding the use of 2 ¥2" of
asphalt pavement on top of the channel culverts.

6. CH2M Hill will verify the proposed 65' right of way is needed for the interim
conditions and will revise the proposed right of way offsets north of Germann.

7. .CH2M Hill and Dibble will meet with GM to discuss drainage design in the area of
their berms. Dave DeWeese and Bobbie Ohler are to be notified of the meeting.

8. .cH2M Hill will revise the frontage along the Airpark property and the grading
along GM. The new grading limits will be provided to Dibble and Premier.
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Also, Olin Sutton stated 95 pothole locations have been identified, and the information
should be back by May 31st, 2002. It was decided the pothole locations determined using
Dibble's 55% storm drain design would be used because they provided a good overview of
the utilities. No adjustment for the current storm drain design would be needed. Dibble will
provide a full size set of channel plans to O. Sutton for utility coordination. It was also
decided FCDMC will coordinate utilities for the PLF but O. Sutton will be the utility
coordinator for the project.

Following this discussion, Rick Campbell gave an update on the landscaping plans. He said
the meandering sidewalk has been laid out and Premier was starting the landscape design.
R. Campbell said he would send B. Ohler and D. DeWeese samples of the design. For the
70% design, no irrigation lines will be shown and landscaping will be shown between the
maintenance road and back of sidewalk. Landscaping will also be provided in between the
channel and roadway in the wide sections of the meander. The sidewalk design will be
based on MAG Standard Detail 230, the swale off the side of the main road will be show.t:\

and the DG used will be the same for the channel and right of way area. CH2M Hill will
design the grading between the channel and roadway and provide the new surface to
Premier and Dibble. Premier will send Chris Hassert the cost estimated and specifications
associated with the landscaping design.

Dibble will send Premier a spillway detail to be used as an example for this project. It was
stated that something other than a concrete spillway should be used. Several alternatives
were suggested including staining the concrete o( using a catch basin with a COImector pipe,
which would be a higher cost. Brian Fry said the spillway would only be on the east side of .
the channel in the area of the WGA and a design similar to CAP Basin No.5, located at
Crismon and Southern, could be used.

Dan Frank began a discussion of the roadway drainage along the east side of the project. He
stated that it is necessary to force a grader ditch along the east side of the project in the area
of GM which may result in a need for more right of way. D. DeWeese asked if the purpose
of the ditch was to catch water from the road. Dibble wants to create the ditch to insure
water flows to the catch basins. D. DeWeese noted MCDOT typical sections provide the

.flexibility to add a ditch.

,.' D. Frank noted the swales are actually higher than the subgrade which does not meet COM
standards (the water surface elevation needs to be lower than the subgrade). The swales are
set in this manner due to the placement of the storm drains. C. Hassert said an exception
may be possible due to the interim design. D. DeWeese asked if using 10:1 slopes instead of
20:1 would help. D. Frank stated the catch basins can not be lower than the hydraulic grade
line. CH2M Hill will remodel the surface forcing a ditch along the east side and Dibble will
re-evaluate the ditch along the east side.

B. Ohler asked if it was still necessary to purchase right of way from GM and D. DeWeese
confirmed that it was. Slope easements could be acquired for the drainage ditch work;
however, slope easements are similar to pay in fee acquisitions. For an additional 10 foot

. strip of right of way one mile long, it would cost approximately $60,000. D. DeWeese asked.
if it was necessary to purchase right of way for the ultimate condition at this time. T. Brown
said CH2M Hill will evaluate the right of way needs for the interim condi~on..
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D. Frank asked if the drainage design should be based on 50-yr Future or 50-yr Existing.
Currently, Dibble is using a 50-yr Future model, which includes future land use, on-site
retention, Siphon Draw Basins but not the Crismon and Elliot systems. B. Ohler and D.
DeWeese thought a 50-yr Existing design should be used, including the GM manifold. B.
Ohler said Dave Degemess (FCDMC) is updating the existing model and this model could
be used by Dibble in their design.

D. Frank recommended a depressed median about 100 meters south of the intersection of
Elliot Road and Ellsworth Road. The swale that crosses Ellsworth south of the intersection
can not have the same outlet as the culverts crossing in that area because the flows can not
be concentrated at the dairy. B. Fry said D. Degemess should add the hydrographs for the
FCD culverts and the area draining to the Elliot/Ellsworth intersection to determine flows
for the Elliot stub-out. B. Ohler noted purchasirig property from LKY should be avoided. It
was decided to add a note about the dip crossing in the 70% plans but the design would
wait until D. Degemess has finished the.updates to the existing model. In the same respect,
the signal plans for the intersection would be fairly basic for the 70% submittal.

Three roadway overtopping locations were indicated by D. Frank. The locations are at GM
manifold (for two separate culvert crossings), the Elliot wash (north of Elliot Road) and just
south of the Elliot intersection. All locations would have depressed medians. A normal
crown will be used at these locations except for the Elliot Wash where the road will be the
top of the culvert. D. DeWeese said he would talk to someone in the MCDOT bridge section
about using a layer of AC on top of the culvert. Other suggestions regarding the culvert as a
driveable surface were using approach slabs and using an extra layer of concrete with a
stamped median.

D. Frank also stated Dibble would like to reroute the flows to the existing CMP under the
GM berms 300 feet to the south. An easement would be necessary to plug the existing pipes
and work in front of the berms. It was decided a meeting needed to be scheduled with Scott
Klinger at GM to discuss this design. D. DeWeese and B. Ohler will be notified of the
meeting once it is scheduled.

A. Jones stated the shift in the roadway alignment at Germann road is completed. A
construction line will also be used for Elliot road in the 70% plans. The right of way for

,. Elliot Road was based off the section line and will not need to be changed. D. DeWeese
asked if the right of way was offset off the construction line or section line north of
Germann. A. Jones said it was currently based on the construction line. D. DeWeese said the .
MCDOT right of way section recommended basing the right of way lines off the section line
regardless of construction line angle. A. Jones said the right of way file would be updated
and the file sent to Jim Glendening at MCDOT.

D. DeWeese inquired about the FAA submittal. T. Brown said she would follow up on the
submittal. It was decided T. Brown and D. DeWeese would meet to go over any issues
related to the FAA submittal.

C. Hassert stated the signal and lighting plans are in good shape for the 70% submittal. The
cost estimates and specifications are current as well. Dibble received the general
specifications from CH2M Hill. B. Fry asked if the ADOT standards referred to in the plan

. would need to be reproduced. D. DeWeese said it would not be necessary.
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Design issues raised in the agenda were then addressed. It was decided to reduce the
proposed frontage to 2 lanes along the Mesa Airpark property. D. DeWeese said he would
check on MCDOT policy regarding using Portable Speed Display Systems as well as .
installing illuminated street signs at the intersections. C. Hassert will coordinate with Tom
Kmetz (COM) regarding the use of photo detection devices instead of loop detectors. T.
Brown will check with CH2M Hill's geotech regarding subsidence in the project area. She
will also have the geotech check on sulfate III concrete requirements for Ellsworth Road.

Adjournment
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ELLSWORTH SPECIAL PROVISIONS & COST EST QUESTIONS

t! Will Partnering be required?
• Will Community Relations be required?
• Remember - Mesa uses fences on all its headwalls near the pavement and sidewalks.
• We may need some concrete work to transition the PLF extension into the concrete

PLF channel.
• IfFill Construction is to be paidJor as Channel Excavation do we list Fill

Construction on the Plan set Quantity Sheets? Ifso. do weshow this a sa NPI?
• Bidltem 215 is Channel Excavation. Spec Item 215 is EarthworkJor Open Channels.

Should we change either the Bid Item callout or the Spec title so that the two match?
• How does Channel Excavation and Removal ojConcrete Rubble and Debris relate to

one another?
• Will need SPECS to add in the Fiber Optic Duct Bank for the City of Mesa. NOTE:

First we need to complete a C.O. to add this design work to our Contract.
• Need SPECS from Mesa for their Waterline and Sewerline construction for the

relocation we need to do at the CBC crossings.
• Uniformed off-duty officer?
• Need to address Removal of Concrete Rubble on WGAProperty. Can contact Dave

Allard (CH2M) who has done·a similar spec (Rio Salado?). Contact Bob Pan. @FCD
to see how they did their concrete rubble removal Change Order. .

• Construction Water - Is this a bid Item? C.O.M. Specs show this as a non-bid-item
and have some text in the Specs section.· .

• In Cost Estimate - May need to add a line item for 404 Permit Compliance.
• Is there any irrigation affected? Will need to check the south end of the Project for .

this. .

• . Should we be using a "CLEARING AND GRUBBING" item?
• Are we adding illuminated COM Street name signs? This is Mesa Standard (M-95.4).
• COM requires steel handrails on top of their headwalls.
• Need to define "Miscellaneous Removals and other Work" 350.50000.,."
• Signalization - Check MCDOT Supplement, Section 470.4. May have to change this

to indicate the City will supply the controller cabinet. Currently, the spec says
MCDOT will supply the controller cabinet. Will also have to rewrite the next few.
sections.

• . Remove Concrete Rubble -What were the terms ofFCD's C.O. wi SRSR to remove
the concrete rubble and boulders from the CIPP trench area? Is there language in the
C.O.that I could use for a special provision?

• Street Lighting - Above ground facilities at the intersections and WGA major
.entrances only. Underground hardware for the rest of the alignment. Calculations
should provide for ultimate street lighting to determine electrical needs, etc...

• Need to define th~ utility relocation work for the waterline and force main at the new·
CBC crossing locations.·

• I eliminated Pavement Sawcut from the cost estimate: Make sure this is accounted
Jor somehow. This should be shown on the Plan Quantity sheet as a (NPI).
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• Our typical sections call for MAG guardrail. Do we want to use MCDOT Standard
guardrail?

• Is the Thickened Asphalt Pavement Edge a Pay Item?
• Add COM Handrail as a cost item.
• The Signing and Striping Plans note to salvage existing MCDOT traffic signs in the

current Project area. Is this accounted for this in the Cost Estimate.
• Add to Quantity Sheet, Item 336.00000 Pavement Sawcut (NP1). Can this be an NPI?
• Does MCDOr want signs salvaged on site placed for MCDOT Pickup? Are there

certain signs that aren't wanted for salvaging?

PLAN REVIEW QUESTIONS: (Italicized questions are for Core Team Meeting).

• NPDES Areas need to be defined - General Note Sheets.
• General Notes - Check sample set of Mesa Specs to see if there is anything important

which should be added to this text. .



MEETING SUMMARY

Ellsworth January Core Team Meeting

ATTENDEES:

CH2MHILL

Dave DeWeese - MCDOT
Bobbie Ohler - FCDMC

. Coral Sheehan - MCDOT
Olin Sutton - MCDOT
Chris Hassert - MCDOT
Tom Kmetz - City of Mesa

COPIES: Attendees

FROM: Tom Wolf

DATE: April 3, 2002

Dan Frank - Dibble & Associates
Tricia Brown - CH2M HILL
Tom Wolf - CH2M HILL

These minutes reflect the content of the subject meeting to the best of our understanding.
Sho,tI1d the ideas expressed, actions to be taken, or any other notation made differ materially
from your understanding please contact me at (480) 966-8188. .

:.:

~~__ The April stakeholders meeting was held on April 2, 2002, at CH2M HILL. The purpose of
the meeting was to discuss project status and obtain direction from MCDOT, FCDMC and
the City of Mesa on certain design issues. .

ACTION ITEMS

.1. CH2M HILL will contact TBE for designation of underground electrical to WGA's
. ILS facility at Pecos Rd.

2. CH2M HILL will coordinate relocation requirements of lIS with Art Allan/WGA.

3. CH2M HILL will coordinate Pecos Road intersection and design limits with
Mesa/AMEC. To be done after Pecos Rd. design is 90% complete..

4. Dibble & Associates will define culvert/channelization of the GM 'manifold' and
meet with GM and CH2M HILL to review proposed design. .

5. FCDMC will arrange for IRP meeting with MCDOT, FDCMC, and others to review
and reach decision regarding the wash crossing north of Elliot Rd. and the impacts
of not constructing the Crismon Lateral and basins.

6. MCDOT will review invoice #12 by 4/5/02, and other outstanding invoices'
immediately thereafter.
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ElLSWORTH JANUARY CORE TEAM MEETING

CH2M HILL will determine the right-of-way needs for the channel easements and
other temporary easements by April 17th • •

MEETING SUMMARY

Realign Ellsworth to avoid RfW takes on west side, south of Germann. CH2M HILL was
able to adjust Ellsworth Road alignment approximately 10 feet east of the section line
alignment (at the midpoint of the intersection) to avoid right-of-way takes from the
Ellsworth Suburban Mini-Farms property on the west side south of Germann Rd. Future
right-of-way will eventually be required to accommodate the ultimate roadway section. A
112 0 deflection was placed in the Ellsworth alignment approximately 1100 feet north of the
Germann Rd. intersection. Effort performed to date in the realignment is considered
negligible, however, a redesign of the Germann Road grading plans will be necessary, and a
Project Issues Memorandum will be submitted. There is negligible work to readjust the
drainage channel on the east side of Ellsworth north of Germann.

Pecos Intersection. Coordination efforts have taken place with AMEC regarding their
design of the Pecos Road and the intersection location. AMEC is approximately 90%
complete, and construction NTP is scheduled for this summer. Additional coordination will
be necessary including temporary intersection tie-in conditions, drainage, lighting/signals,
and sewer line planned along Ellsworth Rd.

Utility Coordination. Olin Sutton has been coordinating with Tricia.in developing the
potholing plan. Olin will provide CH2M HILL a copy of the plan for review and'
concurrence. MCDOT will then initiate the potholing, using TBE through their on-call
contract with the county. Olin suggested that the work may take six weeks.

.Coordination with FAA (PIM #11 - Glide slope clearance approval). MCDOT needs to
discuss the proposed work effort described in PIM#l1 with the City of Mesa. The City .
indicated that they were doing a similar approval process at Falcon Field. The issue was
tabled pending MCDOT and Mesa review.

•,' Status of Drainage. There are two specific areas of concern for the drainage design; the
wash north of Elliot (and now the Crismon Lateral issue), and the channelization of the GM
drainage outlet ('manifold' area).

The current design proposes two 24" culverts to cross Ellsworth at the wash, and carry up to
40 cfs to maintain flow in the wash: The channel along the east side of the road will carry up.
to 346 cfs and discharge to the stubout on the Elliot Pipes. A CBC will be set at a specific
elevation north of the 24" culverts to allow greater flows (than in the channel) to be diverted

-under Ellsworth Road. Flows greater than the 50 yr. Event will pass over Ellsworth Rd. This
was schematically drawn for the group by Dibble & Assoc. at the meeting.

.FCDMC stated that the Crismon lateral and basin project is essentially scrapped, meaning
that there are no longer plans to construct the facilities. The pipe construction will be
completed and will still handle runoff from the east. Consequently, there will be no
.additional capacity to accommodate the 346 cfs from the channel along Ellsworth.
Additional discussion was held regarding the status of the Elliot channel and basin project

-and its impacts on the drainage design for the Ellsworth Road. It was concluded that the

••

•
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ElLSWORTH JANUARY CORE TEAM MEETING

FCDMC will arrange for an IRP meeting with MCDOT and FCDMC management to
determine what should be done. In the meantime,· the Ellsworth Rd design team will make
no further design progress in the area and plan to submit the 70% plans showing the current

· design proposal. A minimum amount of grade and elevation information is to be presented
· to aid in decision making process.

The second area of concern pertains to the GM drainage outlet, or 'manifold' area. The
current design proposes to construct approximately 400m of concrete channel along the east
side of Ellsworth Road to direCt flow from the three major drainage outlets at the manifold
area, to a single box culvert under Ellsworth Road. From brief discussion, the design team
was requested to consider two CBC crossings and avoid the concrete channel. A meeting
will be held with GM· to review the proposed plan since it may require a
drainage/construction easement.

70% plans submittal. Plans will be submitted for QC review and reprographics by mid­
May (May 17th was discussed with Brian Fry). Plan submittal is then scheduled for the first
week of June. The funding partners concur with the revised schedule as submitted in last
month's Core meeting. A change request will be submitted by CH2M HILL addressing the
reasons for the revised schedule. Some additional cost will be associated with the schedule
delay and is associated with increased labor costs over time.

404 Permit Application. The FCDMC is making some revisions to the 404 application and
will be submitting it to the COE in the near future. CH2M HILL will provide assistance in
.the colored graphics.and other information if requested.

Right-of-way Acquisition. Final draft right-of-way plans were provided for review by
·CH2M HILL. The plans do not include drainage easements for the channels. Temporary
construction easements also need to be identified. This information will be provided by
April 17th • It was stated that the GM acquisition process could take up to a year.

City of Mesa Fiber Optic Duct Bank. The is planning to install a fiber optic duct bank in
Ellsworth Road as part of their 'E-Street' loop program. The duct bank will consist of 12
(3X4) 2-inch conduits. Details and specifications have or are being developed. The City is
considering reuse of the existing 10-inch sewer force-main, but recognizes some concerns
"that ne~d to be discussed internally before that decision is made. The City intends to
include the FO system in the Ellsworth Road project, and will discuss the change in the
future. .
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Sign In List
Core Team Ellsworth Road Project

DATE: 02·26·02

Final Design of Ellsworth Road - Germann Road to Guadalupe Road

Work Order #68927

-
Name CompanylOrganization Phone Number Fax Number E-Mail Address In Attendence?

DeWeese, Dave MCDOT 602-506-6626 602-506-5969 daviddeweese@maiJ.maricopa.gov

Allan, Art Williams Gateway Airport 480-988-1013 480-988-2315 aallan@f1ywga.org

Britt; Eden CH2MHiII 480-966-8757 480-966-9450 ebrill@ch2m.com

Brown, Tricia CH2MHill 480-377-6225 480-966-9450 tbrown3@ch2m.com

Campbell, Rick Premier Engineering 480-829-6000 460-829-6016 rcampbell@pre-engr.com

Cline, Mike Williams Gateway Airport 480-986-1013 480-988-2315 mcline@f1ywga.org

Counts, Rick Harris Cattle Co. 602-955-7097 602-955-7169 scienceaz@aol.com

Engelmann, Jeff Premier Engineering 460-629-6000 480-829-6016 jengelmann@pre-engr.com

Foy, Mitchell City of Mesa 480-644-3556 480-644-3130 mitchell-foy@ci.mesa.az.us

Frank, Dan Dibble & Associates 602-957-1155 602-957-2838 dfrank@dibblecorp.com

Fry, Brian Dibble & Associates 602-957-1155 602-957-2838 . bfry@dibblecorp.com

Hassert, Chris MCDOT - Technical 602-506-6167 602-506-5969 chrishassert@mail.maricopa.gov

Kmetz, Tom City of Mesa 4801644-4292 480-644-3392 tom_kmetz@ci.mesa.az.us

Klinger, Scott GM Proving Grounds 480-627-5109 480-827-5965 scott.klinger@gm.com

Mullen, Dan GM Proving Grounds 480-827-5130 480-827-5905 danieJ.mullen@gm.com

Ohler, Bobbie FCDMC 602-506-2943 602-506-8561 bao@mail.maricopa.gov

Wolf, Tom CH2MHiII 460-377-6205 480-966-9450 lwolf@ch2m.com
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MEETING SUMMARY

Ellsworth Road Final Design WO #68927

55% Review Comment Meeting

CH2MHILL

ATIENDEES:

COPIES:

FROM:

DATE:

Dave DeWeese, MCDOT PM.
Chris Hassert, MCDOT
Nicolaas Swart, MCDOT Traffic
Tony Perez, MCDOT Traffic

Tom Wolf, CH2M Hill
Scott Hindman, CH2M Hill

Tricia Brown .

January 25, 2002

John Counts, MCDOT Traffic
Amy Jones, CH2M Hill
Tricia Brown, CH2M Hill

This meeting was held on January 23, 2002, at MCDOT to discuss comments made by the
Traffic Group on the 55% roadway plans. The following bullet items were discussed with
the reviewers and resolution to the comment is shown iri italics. Resolution to these
comments will be incorporated into the 70% plan submittal.

1. Roadway Plan and Profile Sheets (Comments by John Thayer)

• Sheet PIS: Left turn lane to WGA at Existing Pecos Road- Art Allan, WCA, was
.contacted after the meeting to confirm that the access to their southern gate (along the
existing Pecos alignment) should remain. The access must remain and current design
provides a drivewatj at this location. TIre gate iShJPically padlocked and used only for
emergenCtj purposes. The plans will be revised to provide a single left turn for NB traffic
for tIre purposes ofU-turns.

• Future Subdivision Entrance - Design and construction ofthe Arizona Skyline
subdivision are currently undenvay. This future subdivision entrance has been staked
and graded. This location will remain as is and· requires no.additional revision.

• Comment Nos. 8 and 9: Taper lengths - South of Germann and Sheet P3 - TIre
taper lengths south ofGermann will be revised to 55:1. The intersectionand lane
assignments will remain as theyare shown on the 55% plans (SB Ellsworth will have 2

.thru-Ianes and a dedicated right turn). A 1DO-foot tangent length 10ill be added to the SB
roadway and then the taper will begin. TIre NB taper length will be evaluated to possibly
shorten it based on traffic demands and queuing lengths. Additional taper lengths were
discussed (8:1 vs. 15:1). We have received comments from City ofMesa to use 8:1 tapers
for adding pavement, per Nicolaas Swart, all 8:1 tapers will be revised to 15:1 (meets
AASHTO requirements for a design speed of90 kmh).

• Comment No. 18: 3-lane ultimate section along WGA - This comment was
discussed between N. Swart and D. DeWeese. TIre lCA between COM and MCDOTwas
written to construct the ultimate section along WCA. N. Swart rescinded this comment.
No revisions are necessanJ.

PHXlMEETING SUMMARY 01232002.DOC 161B88.ED.OB



Section 430 - Landscaping and Planting

Add Gravel Mulch to the Standard Specifications.

Section 430 - Landscaping and Planting

Add Gravel Mulch to the Standard Specifications.

Gravel Mulch:

Gravel mulch will be graded material and shall be free of chemicals harmful to plant growth, debris, fines, and
soil particles. Gravel mulch will consist of a combination of crushed and rounded material with a minimum of 50
percent by weight crushed material. Crushed rock shall have at least two (2) fractured faces. A sample must be
approved by the Engineer prior to delivery to site.

The percentage wear of the material to be used as gravel mulch will be determined by the test procedure of ASTM
Standard C 131, Grading B. The. percentage of wear of the material shall not exceed 40 after 500 revolutions.

. . The aggregates shall be well-graded when tested in accordance with ASTM C 136 and C 117. The percentage
composition by weight shall be with the following limits:

•

Gravel mulch color shall be" natur~1 desert. Color shall be approved by the Engineer prior to delivery to site.

Size of Opening

2 inches
3/4 inches
No.4

Percentage Passing Sieve

90 - 100%
0-15

0- 5

••

•



MEETING SUMMARY

October Stakeholders' Meeting

CH2MHILL

ATTENDEES:

COPIES:

FROM:

DATE:

Dave DeWeese - MCDOT
Mark Venti - COM
Tom Kmetz - COM

- Bobbie Ohler - FCDMC
Scott Klinger - GM
Art Allan - WGA -

Jeff Englemann -Premier

Tom Wolf

October 31, 2001

Brian Fry - Dibble & Associates
Dan Frank - Dibble & Associates
Tom Wolf - CH2M HILL

.Tricia Brown - CH2M HILL
Rick Campbell- Premier
Kevi Wallin - Premier

These minutes reflect the content of the subject meeting to the best of our understanding.
Should the ideas expressed, actions to be taken, or any other notation made differ materially

. from your understanding please contact me at (480) 966-8188.

The October stakeholders meeting was held on October 30,2001, at CH2M HILL. The
purpose of the meeting was to obtain direction from MCDOT, FCDMC and the City of Mesa

--0:,_ on certain design issues, and to obtain concurrence from the three funding partners on
.specific decisions and directions.

ACTION ITEMS

1.

2.

3.
i.~

4.

5.

6.

7.

COM will respond to the Oct 30th FCDMC letter regarding reduced flow at GM.

COM will send CH2M HILL a copy of the City's revised pavement structure section.

COM will check with management on the issue of meandering the channel south of _
Pecos Road. .

CH2M HILL will coordinate with MCDOT andSRP to obtain service for lighting the
Pecos intersections. .

CH2M HILL will review the design approach and assess impacts if FAA does not
approve the l.24-foot object penetration.

CH2M HILL will update the roadway profile for 13.76-foot clearance at the Runway
_Protection Zone.

Dibble will assess the-safety factor of the three channel sections presented.

PHXl161888/PMlMEETINGS



OCTOBER STAKEHOLDER MEETING

MEETING SUMMARY

Overview ofProiect Status. ,

Tom Wolf opened the meeting with a brief update of the current progress. He stated that if
all issues were resolved and design could move forward, the mid-December submittal was
still possible. However, there were issues to be discussed in the meeting which will likely
impact that schedule.

RoadwaY, Design

The status of the roadway design was reported: "

.55% Progress Plans were submitted on Oct 12th

• Finalizing determination of Right-of-Way needs including TCEs..Will be meeting
with MCDOT next week to transfer information. .

• Preparing designs for driveway turnouts, and crossroads.

• Utility conflicts are being determined. Coordination is ongoing with Southwest Gas
regarding the 12-inch gas line under construction. .

The roadway profile under the proposed WGA "Glide Slope" (Runway Protection Zone)
'was presented. It was discussed that the design profile could be adjusted to meet the 15­
foot clearance requirement barring or it could be raised to match the existing clearance
condition. With the latter, the roadway profile could be raised approximately 1.24 feet,
which in tum raises the channel profile by 1.24 feet, thereby reducing construction costs by
'an estimated $350,000. However, this would require FAA approval. The FAA form 7460, .
Notice of Proposed Construction or Alteration, will be submitted to show a 1.24-foot object
penetration into the proposed RPZ. The discussion presented in the form states that the
reconstruction of Ellsworth would not make impacts worse than what currently exists.
After considerable discssion, it was resolved that the design team will proceed on the basis
of raising the roadway profile to meet the existing miilimum clearance distance of 13.76 feet.

"The Roadway, Drainage and Landscape designs will assess what work elements can be
accomplished now and what elements should be deferred until approval comes from FAA
(anticipate 4 weeks review).

The pavement design parameters were reviewed and a revised pavement section
developed. The asphalt section consists of 5-inches minimum (4.8 inches calculated) of
asphalt over 10 inches of aggregate base. The COM new standard for major arterial
roadways is to use 5 Y2 inches asphalt over 10 inches. Therefore, we recommend that the
city requirement be used. The final pavement design report will address consideration of
stabilized subgrades, geotextiles, and other productsj techniques used in pavement designs.

The lighting analysis has determined that street lights will be required on the outside of the
"roadway at two locations; at the overflow area north of Elliot where no median is provided;
and under the Runway Protection Zone where snpplementallighting is necessary. At these

"locations, the lighting conduit will be placed on both si~es of the street as part of the

•

•

'.
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Ellsworth Road construction. The fiber optic quad conduit, however, will continue along
the centerline of the road through these sections.

It is intended to light all intersections in accordance with the scope of work, however,
electrical service is not available at certain locations. This was shown in the Lighting Design
Memorandum, dated July 3rd• Based on the discussions, it was resolved that the Pecos·
intersections will be lighted as part of this project, but the two southerly access turnouts to
WGA would not require lighting at this time.

Drainage Design Issues

Brian Fry distributed a synopsis of drainage design directives given to date regarding the
channel design (see attached). Each of these design directives were reviewed and
discussed, and except as noted on the attached, there was no objection to the documented
directives.

The FCDMC sent a letter to the City of Mesa (Oct 30th) regarding the potential of reducing
channel size by considering a developed condition for the GM property. The letter states
that a reduction from 2700 cfs to 1744 cfs could be realized if GM were developed according
to the plan currently being considered for the property.. Although the City is in favor of
reducing the channel size, they rebutted with the argument that GM has not been annexed
into the City, therefore they can not impose detention requirements as requested by the
FCDMC. The FCDMC will check to see if the County can provide such assurance. The City
intends to respond to the letter. ..

Discussion was held regarding the channel south of Pecos Road. FCI?MC suggested that
the channel meander to achieve the best asthetics. The COM felt that it would not be worth
the additional right-of-way costs, but would check with management on the issue.

Landscaping Design Issues

Design directive was given in the Oct 23rd FAX and email regarding the channel alignment,
typical section, and landscape elements.

PHXl161888/PM/MEETINGS 3



MEETING SUMMARY

September Stakeholders' Meeting

CH2MHILL

ATTENDEES:

COPIES:

FROM:

DATE:

Dave DeWeese - MCDOT
Chris Hassert - MCDOT
Keith Nath - COM
Ron Krosting - COM
Mitchell Foy - COM ..
Jeff Kramer - COM
Tom Kmetz - COM
Bob Collins - COM
Ted Stalder - COM

Jeff Englemann - Premier

Tom Wolf

Octobex: 30,2001

Steve Stettler - COM
Lucia de Cordre - FCDMC
Bobbie Ohler - FCDMC
Art Allan - WGA

. Brian Fry - Dibble & Associates
Dan Frank - Dibble & Associates
Tom Wolf - CH2M HILL
Tricia Brown - CH2M HILL
Rick Campbell- Premier

These minutes reflect the content of the subject meeting to the best of our understanding.
Should the ideas expressed, actions to be taken, or any other notation made differ materially
from your understanding please contact me at (480) 966-8188. .

The September stakeholders meeting was held on September 25, 2001, at the City of Mesa
Engineering Building. The purpose of this meeting wasto obtain input from the City of
Mesa on certain design issues, and to obtain concurrence from the three funding partners on
specific decisions and directions.

ACTION ITEMS

1. CH2M HILL will review the existing survey information and WGA Master Plan, and
submit the FAA form 7460 for Notice of Proposed Construction.

2.· CH2M HILL will review and finalize the pavement design.

MEETING SUMMARY

Project Status

.. Tom Wolf opened the meeting with introductions and provided an overview of the project·
status. Progress prints (approximately 55% complete) are being prepared and three copies
will be submitted by October 12th• The purpose of the progress prints is to demonstrate
compliance/incorporation of the 40% review comments and to give the funding partners
the most current set of plans for further reference.

An updated sched~lewas provided to those in attendance. It shows that the 70% submittal
will be made mid-December 2001, and design completion in the summer of 2002.
Construction would likely follow design (fall of 2002). Thereare no Significant issues
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regarding schedule or funding. The COM indicated that they will need to continue to
monitor the schedule with MCDOT and adjust their CIP to match.

VE Recommendations

Dave DeWeese provided a summary of the VE recommendations.

Drainage Design Issues

Brian Fry summarized the drainage design progress and status of issues that require
.stakeholder input.

Crismon Lateral - Without the Crismon Lateral in place, existing drainage will flow toward
Ellsworth 'Road north of Elliot Rd., and must be dealt with accordingly. Options were to
divert it south to the Elliot channel or to allow ft to flow over Ellsworth Rd. Issues were
discussed with the following conclusion:

The low flow wash north of Elliot will be maintained for 404 permit requirements
and will be accomplished with 2 - 24 inch culverts. The remainder of the flow will be
split between diverting it south to the Elliot channel and overtoppping Ellsworth
Road to the west. Flows overtopping the road will not exceed a 9-inch depth during
the 50-year event.

Powerline Floodway - Overview of proposed work was given for widening the PLF. This
was presented to MCDOT and FCDMC in a propsed change order dated August 16th•

..

Controlling hydraulic criteria - Brian presented the status of the drainage design based on
comments from the 40% review. Major issues affecting the design of the channel include:

• the controlling elevation requirement at the WGA glide slope,
• .size of channel lining material, .
• size and configuration of drop structures (example handed out).

Typical crOss sections were presented, which reflect the review comments. The channel
width has become substantially wider due to the required 2-inch aggregate size for the
channel lining material.

,. umdscaping Design Issues

Review of the channel cross sections spurred various discussions in the room for several
. moments, but later regrouped and focused on landscape issues. The following summarizes

the concensusof the discussions:

The detached sidewalk will meander in a window that is 6' to 16' from back of sidewalk.
The channel maintenance access drive is to be a 16-foot wide driveable surface free of trees
and bushes, and located along the east bank of the channel. Meandering is desirable to
blend the access drive into the landscaping of the channel. .

Channel side slopes are to be 4:1 but some variation would be necessary to blend the final
grading. The area between Ellsworth Rd and the channel would be landscaped and graded
to control runoff by means of retention areas and stabilized swales into the channel.

•

•

•
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The width of landscape area between Ellsworth and the channel is to be no more than
approximately 45 feet (further discussion and directions were provided on this issue on
October 23rd via email).

Landscaping ~ould extend down to the 100 year W5E, and minimal landscaping in the
channel.

Roadway Design

RoadwayDesign South of Germann - Ellsworth Road will taper back to existing condition
south of Germann as quickly as possible to minimize drainage issues. The roadway profile

. will match existing to avoid disturbance of the existing drainage patterns. A portion of the
drainage from the area east of Ellsworth will be diverted north to Germann as it already
does, and the remainder will continue to flow over the roadway to the west.

Pavement Section - The initial pavement design suggests a 7 112 - inch asphalt section. The
COM has recently approved a 5 l/2 -inch asphalt section. CH2M HILL will review the design .
parameters used in the initial pavement design. The final report will address the use of
cement/lime stabilization, geotextiles, overexcavation, and other products / techniques.
used in pavement structures.
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MEETING SUMMARY

Ellsworth City of Mesa Meeting

CH2MHILL

ATIENDEES:

COPIES:

. FROM:

DATE:

Dave DeWeese - MCDOT
Keith Nath - COM
Ron Krosting - COM
Kelly Jensen - COM
Tom Kmetz - COM

Jeff Englemann - Premier
Chris Hasser"t - MCOOT

Tricia Brown

June 22, 2001

Brian Fry - Dibble & Associates
Tom Wolf - CH2M HILL
Tricia Brown - CH2M HILL
Ainy Jones - CH2M HILL

Mario Brown - CH2M HILL

'.
:..!

These minutes reflect the content of the subject meeting to the best of our understanding.
Should the ideas expressed, actions to be taken, or any other notation made differ materially
from your understanding please contact me at (480) 966-8188.

The Ellsworth City of Mesa Meeting was held June 14, 2001, at the City of Mesa Engineering
Building. Tom Kmetz will be taking the place of Kelly Jensen as the Project Manager for the ,
Ellsworth Road Final Design. The purpose of this meeting was to familiarize the City of
Mesateam with the project and clarify roadway design issues that affect the liinits of
right-of-way. .

ACTION ITEMS

1. Tom Wolf will verify with Williams Gateway Airport (WGA) the number and
location of their proposed access roads. The City of Mesa is suggesting that they be
placed at the Williams Field Road alignment and at the 1f2-mile section line.

.MEETING SUMMARY

Tom Wolf provided an overview of the project and discussed the channel evaluation and
alignment, and roadway design. The 40% plan submittal is expected by the middle of July
and will identify right-of-way needs for the roadway. A drainage easement will be granted
by WGA for construction of the channel through their property. The remainder of the
channel, s~uth of Pecos Road, will require a drainage easement from Harris Cattle
Company..

Roadway Issues

Lane configurations developed in the Design Concept Report (DCR) were distributed to the
group. General comments relating to the overall design are summarized below:

1. A 6-foot wide shoulder will be used instead of a 4-.foot wide shoulder to act as a bike
lane.
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Right-of-way will be acquired for the DCR lane configurations. This project will not
acquire the ultimate right-of-way, it will be dedicated by future developments.

The raised median will be placed in its permanent location. Lane configurations
presented in the DCR will be used for this project. The ultimate dual left-tum lanes

. will be designed but striped as a single lane (as called for in the DCR).

4. All right tum lane storage bays will be 250 feet..

5. All crossroads will be designed for a speed of 50 mph.

6. Access roads for Williams Gateway Airport will consist of a 48-foot wide section for
the minor access points and a 68-foot wide collector street section for the main .
access. Median breaks will be provided for each access.

7. Underground conduit will be placed at each intersection for future signals. This
project will include signalization of Germann Road and Elliot Road.

8. The GM frontage, from Pecos Road north to Elliot Road, will be constructed with the
interim, two-lane section. Future development of the GM property will construct the
ultimate section.

9. ·The WGA frontage, from approximately 1f4-mile south of the Pecos Road section line
north to Ray Road, will be the only section of this project constructed as the ultimate
three-lane section.

10. .The median treatInent funded by this Project· will consist of decomposed granite..

Each intersection was discussed in detail. The following summarizes the main features of
· each: .

· Germann Road: Lane configurations will remain as presented in the DCR, except"NB
Ellsworth will have one thm lane and one optional thrufright tum lane. The Germann f
Ellsworth intersection will be signalized as part of this project. The signals will be placed at
the interim location with curb and gutter. The ultimate construction of the intersection will
.require new curb and gutter and relocation of the signals.

·Pecos Road: Pecos Road west of Ellsworth Road will be aligned at the V2-mile section line.
This roadway is currently under final design by AMEC for tpe City of Mesa. CH2M HILL
will coordinate with AMEC as their plans progress and incorporate into the Ellsworth
design. A paved return will be constructed at the western Pecos alignment.

Pecos Road will not continue east of Ellsworth Road at the Y2-mile alignment. The existing
Pecos Road (east along the section line) will remain until future developments take place. A
single median break will be constructed to provide SB access to the existing Pecos Road.
This access will be designed with a 150-foot long left-tum storage bay.

Ray Road: The Mesa Airpark development is currently on hold and the completion date is
unknown. No curb cuts will be designed at Ray Road, it will be constructed with a paved

. edge. The raised median in Ellsworth Road will be constructed with left tum lanes at their
... ultimate location. No signals will be constructed at Ray Road. The thi~d lane for SB ..

•

•

•
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Ellsworth Road will be added north of the Ray Road alignment to allow for the full ultimate
section to begin at the WGA property.

. Warner Road: A paved return will be constructed west of Ellsworth Road to match existing
Warner Road. Median cuts in Ellsworth Road will be constructed in their final, ultimate
locations. Warner Road wiIl be a median island street in the future.

Elliot Road: This wiIl also be a median island street in the future. MCOOT is currently
working on a Candidate Assessment Report (CAR) for the western leg of this intersection.
The CAR is recommending two lanes approaching the intersection. It was suggested that the
Ellsworth Road Project construct SSD-feet of median at its ultimate location and connect with
the CAR. The dual right turn lanes proposed in the OCR will not be constructed with this
Project. . .

FCDMC is finalizing plans for a storm drain project along the southeastern side of Elliot
Road. The Elliot / Ellsworth intersection will remain on the section line. The roadway
right-of-way (65-feet) for the eastern leg of the intersection was acquired as part of the Elliot
Road FCDMC project.

This intersection will be signalized and constructed with curb and gutter as part of this
Project. Future development will improve the intersection to its final configuration and will
relocate the signals and reconstruct the curb and gutter. Nicolaas Swart (MCOOT) is
designing interim signals at this intersection as part of the Elliot Road project. It may be
possible to coordinate his design with this Project.

. . .

The third thru-Iane and dedicated right-turn lane proposed in the OCR for NB Ellsworth
will not be constructed as part of this Project due to the interim section used along the GM
frontage. The two left-turn lanes proposed along NB Ellsworth will be designed but striped
as a single lane.

Guadalupe Road: Improvements at this intersection have been completed and are not
included with this Project. The limits of this Project will extend north from Elliot Road to

. approximately the Salt River Project powerline easement. Several developments are
currently under design within these limits. The City of Mesa contact for these developments
is Dave Heinert (Arizona Skyline; west of Ellsworth and Las Palmas Grande, north of

. Guadalupe).

Drainage Issues:

The City of Mesa will maintain the Channel once it is constructed. The smaller channel
along the east side of Ellsworth south of Pecos will be placed beyond the ultimate
right-of-way limits in a drainage easement. One channel access location will be designed
between each concrete box culvert. One 16-footwide decomposed granite maintenance path
will be placed on the east side of the channel (north of Pecos Road). The final landscape
design for this Project will incorporate this path into the parkway area along Ellsworth
Road.
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ELLSWORTH ROAD FINAL DESIGN PROJECT

QUESTIONS to ADDRESS WITH CITY of MESA

June 14·2001 Meeting with City of Mesa

ROADWAY

1. What lane configurations should be usedfor the crossroads? Number of lanes in DCR
.are based on 2020 traffic.

2. What ROW should be obtained at the crossroads?

3. Is full ROW (130') required where interim Ellsworth Road is being provided and
doesn't require additional ROW?

4. What is current status ofdevelopments north ofElliot Rd.?

5. Will Ellsworth Road be improved to three lanes along the south halfof GM property?

6. How will right-of-way for the cross roads be detennined? It is our understanding the
right-of-way will be based on the number of lanes and intersection geometry as
presented in the DCR (not withstanding minor corrections/adjustments). The number
of lanes presented is based on the traffic analysis for the deign year. For most cross
roads, this is less than the number of lanes presented in the City of Mesa Intersection
Detail, which shows ultimate or maximum allowable lane configuration. However,
there are likely to be certain circumstances which may dictate that the maximum right­
of-way be obtained even though not all the lanes will be provided.

7. Will private utilities be placed in road right-oj-way? Utility corridor? .

. DRAINAGE

1. Will the channel have a designated right-of-way or will it be considered a drainage
easement? Based on discussions in the May 29th stakeholders meeting, a drainage
easement will be issued between WGA and either the FCDMC or the city of Mesa·.

2. Who will maintain the drainage channel? Also discussed in the May 29th stakeholders
meeting, we understand that the City of Mesa will maintain the channel. Therefore,
maintenance related questions (Le., access) will be determinedby the City. This affects
the WGA fence location and whether the WGA perimeter road would be used as the
maintenance road for the chaimel along Ellsworth Road. This question also applies to
the channel on private property south of Pecos Rd. section line. .

3. Where willthe WGA access drives be located, and how wide will they be? We are
. proceeding with the locations and configurations as presented in the OCR. .However,
we understand that WGA may be considering something different.



MEETING SUMMARY

Ellsworth May Core Team Meeting

CH2MHILL

ATTENDEES:

COPIES:

FROM:

DATE:

Dave DeWeese - MCDOT
Bobbie Ohler - FCDMC
Art Allan -WGA
Scott Klinger - GM
Rick Counts - CSCjHCC

Jeff Englemann - Premier
Chris Hassert - MCDOT
Tom Kmetz - City of Mesa

Tricia Brown

June 4,2001

Brian Fry - Dibble & Associates
Rick Campbell- Premier
Tom Wolf - CH2M Hill
Tricia Brown - CH2M HILL
Mario Brown - CH2M HILL

Dan Frank - Dibble & Associates

These minutes reflect the content of the subject meeting to the best of our understanding.
Should the ideas expressed, actions to be taken, or any other notation made differ materially
from your understanding please contact meat (480) 966-8188.

The Ellsworth Core Team Meeting was held May 29,2001, at CH2M HILL's Phoenix Office.
Tom Wolf gave a project update and preseriteda revised schedule to Dave DeWeese. The
purpose of this meeting was to discuss the typical sections for final design of the channel·
and right-of-way delineations along the channel and roadway, specifically the arterial

.. intersections.

ACTION ITEMS

1. Tricia BroWn will verify with COM that one 16-foot wide maintenance road is
acceptable since they will be maintaining the channel.

2. Art Allan will confirm the N-3 alignment with WGA management. He will provide
. an answer by May 30, 2001.

3. Art Allan will research and provide utility information for the localizer located at the
southeast comer of Germann and Ellsworth Roads. . .

4. Art Allan will prOVide copies of the WGA deed that describes the property
boundary.

. MEETING SUMMARY

The geotechnical investigation, supplemental survey, and plan development are
progressing on schedule. The channel design will be submitted as a roll for-the 40%
submittal rather than in sheet form. Both Dave DeWeese and Bobbie Ohler agreed to this
format. The ChannefEvaluation Report is nearirig completion and the final draft version
will be distributed the week of June 4th•
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Landscape concepts for the channel were presented by Rick Campbell. These concepts
represent a compilation of what WGA and COM are requesting.

Tom Wolf stated that the land for the channel will be granted as an easement from WGA.
Art Allan agreed that this would be the easiest way to obtain the property. If right-of-way is
requested, it would require approval from the FAA. Art Allan will work directly with John
Palmieri (MCDOl) during development of the easement transfer.

There was discussion regarding the need for two maintenance roads for the channel. This is
a requirement of the FCDMC. Since the COM has agreed to maintain the channel, it will be
their decision whether there are one or two maintenance roads. This will be confirmed with
COM. Art Allan stated his preference for one 16-foot wide maintenance road.

Typical sections in the DCR called out a future 17-foot wide right tum lane along the three
WGA access points. Dave DeWeese suggested that this be removed from the final design.
He feels that it will not be necessary with a three-lane roadway.

Rick Counts indicated that there will be a T-intersection at the proposed lh-mile alignment
. of Pecos Road. It will continue east of Ellsworth Road at the existing Pecos Road alignment

until that property is master developed in the future. The T-intersection will be constructed
with curb returns west of Ellsworth Road.

Art Allan expressed some concern over the alignment of the N-3 alternative as itapproaches
the Powerline Floodway. WGA anticipated that the channel would outlet into the PLF west
of the existing·confluence. Instea4 the current N-3 aligt!ment shows the channel following
the existing channel and using the existing confluence at the PLF. WGA would prefer not to
have such an acute parcel remaining to develop (east of the channel confluence).

TheJ;e was some discussion on how the alignment could be altered to improve the potential
use of the segregated parcel. CH2M will check the grade on the proposed alignment change.
Art will check with WGA management regarding possible adjustment of the channel to
eliminate the existing bend (at the existing temporary road crossing). If this is acceptable,
CH2M HILL will determine a preliminary cost estimate. .

•

•

••
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MEETING SUMMARY

Ellsworth April Core Team Meeting

CH2MHIll

ATTENDEES:

COPIES:

FROM:

DATE:

Dave DeWeese- MCDOT
Chris Hassert - MCDOT
Bobbie Ohler - FCDMC
Dave Degerness - FCDMC
Keith Nath - City of Mesa
Kelly Jensen - City of Mesa

Jeff Englemann - Premier
Rick Campbell- Premier
Brian Fry - Dibble & Associates
Scott Klinger - GM

Tricia Brown

April 23, 2001

Art Allan -WGA
Leo Huppert - WGA
Dan Frank - Dibble & Associates
Tom Wolf - CH2M Hill
Tricia Brown - CH2M HILL
Tom McLean - CH2M HILL

Eden Britt - tH2M Hill
Rick Counts - Harris Cattle Co.

These minutes reflect the content of the subject meeting to the best of our understanding.
Should the ideas expressed, actions to be taken, or any other notation made differ materially"

. from your understanding please contact me at (480) 966-8188.

The Ellsworth Core Team Meeting was held Apri13, 2001, at Williams Gateway Airport
Administration Office. Tom Wolf gave a brief overview of the 11 channel alternatives and
described the reasoning behind alternative development. The purpose of this meeting was
to further discuss the alternatives and obtain input from the funding partners.

ACTION ITEMS

1. Bobbie Ohler will meet with Flood Control District of Maricopa County (FCDMq
Management on Thursday, April 5,2001, to present the alternatives.

,."" MEETING SUMMARY

Tom Wolf discussed revisions that were made to the cost estimates from the previous"
meeting. These revisions were made in response to discussions at the March Core Team
Meeting. No adjusbnents to the costs were made to include construction of the Ray Basin or
the Pecos Basins. A cost for removing and processing the existing concrete rubble was
developed, but a salvage cost (i.e., reduced cost for reuse as AB) was not applied to any of
the alternatives.

• Alternative 5-1 was modified (and casted) by routing the channel around the existing
buildings on the north side of Pecos Road, east of Power Road; This eliminates the
concrete box culvert in Pecos Road and significantly reduces the cost of the alternative.

• . Concrete rubble removal costs were added to Alternatives N-2, N-3, and N-4.

". "The cost estimates included one slopfug grade control structure (20:1) for each
alternative. It is likely that multiple structures will be necessary in both the Powerline
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Floodway (PLF) and the Rittenhouse Channel (RHC). For the purposes of the meeting
discussion, $200,000 was added to all costs. For the final channel evaluation report, a
more detailed cost analysis will be included for the multiple structures.

• Additional right-of-way costs for the reconstruction of the PLF were added to
Alternatives N-1, N-2, N-3, and N-4.

• Additional right-of-way costs for the reconstruction of the RHC were added to
Alternatives 5-1, 5-2, 5-3, 5-4,5-5, and 5-6.

• Costs for environmental mitigation and cultural resource mitigation were applied to all
the alternatives.

• Mobilization and construction survey costs were adjusted to accommodate specific site
conditions anticipated in each of the alternatives, rather than applying a uniform
percentage of construction costs.

•. Maintenance of traffic costs were reviewed and revised according to the anticipated
traffic impacts (e.g., street crossings, haul routes) for each alternative, rather than
applying a uniform percentage of construction costs.

• Due to the refinement of the costs described above, the overall project contingency was
reduced from 30% to 25%.

Keith Nath stated that aesthetics of the channelare very important to the City of Mesa
(COM). Art Allan prefers the soil cement option to reduce right-of-way, but anticipates the
need for some landscaping such as screening. Keith suggested that land usage could be
maximized by obtaining a drainage easement from WGA rather than buying right-of-way.
The COM also stated that a smaller setback distance is required to a drainage easement than
to a right-of-way. .

As of this writing, COM council has approved the Ill-mile alignment for Pecos Road.
However, the COM does not prefer a southern alignment for the channel because of the
potential disturbance of cultural resources, change in the natural drainage flows in the area,
and adverse impacts to development of proposed businesses and residential areas.

The FCDMC prefers a southern alignment because ofreduced impacts to the East Maricopa
Floodway (EMF). With a northern alignment, the freeboard ·requirements for the EMF can
not be met, and there is a potential for flooding the adjacent golf course and WGA property
to the north.

FCDMC indicated that construction of the Ray Basin is estimated to cost $16 million, and
.construction of the Pecos Basins is estimated to cost $15.5 million. In addition, the Pecos
channel (from the basins to Ellsworth Road) is estimated to cost $13.6 million.

Keith Nath listed the following concerns for a southern alignment:

1. Adversely impacts properties adjacent to the airport and will likely hinder future
expansion;

2. Changes the natural/historic drainage patterns;

3. Impacts development of the roadway system (Sossoman Road in particular);

•

•

•
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4. Impacts theRittenhouse Channel.

Tom Wolf asked WGA/Mesa whether their northern property was more valuable than the
southern property. Keith Nath, Leo Huppert, and Art Allan all agreed that the land south of
WGA is more valuable than the north (Ray Basin land).

The Pecos Basins will be located in Pinal County but are not currently programmed. The
Ray Basin is located in Maricopa County, but is not funded either. Construction of the Ray
Basin will eliminate the freeboard issue in the EMF. Construction of the Pecos Basins does
not correct this issue.

Of the southern alignments, the COM is least opposed to Alternative 5-5 because it places
the smallest constraint on potential development and expansion of the light industrial
properties and the airport. It was felt that Alternative 5-1 had a significantly higher
potential for environmental impacts and that land acquisition would be very time
consuming. It is likely that Alternative 5-1 would require additional aircraft crossings
because of the planned development to the south of WGA. Alternative 5-2 was not
desirable because it tends to isolate the light industrial properties from WGA. It also has
significant adverse impacts on the local roadway system (additional box culverts), and
would require property acquisition from several landowners. Alternative 5-3 requires
acquiring land from GRIC, which could be difficult. Alternative 5-4 only has merit if the
Pecos Road aligninentended up on the % section line; otherwise it would require land

.acquisition from a significant number of property owners..

For the northern alignments, Alternative N-1 was unanimously eliminated due to the high
cost of the box culvert construction. AlternativeN-2 utilizes the existing channel more than
any of the other alignments. However, WGA prefers the N-3 alignment because it has the
least impact on the proposed commercial terminal facility (COM yields to WGA's position).
WGA stated that they favor the southern Alignment 5-5, but are least opposed to the
northern Alternative N-3 if a northern alignment is the most practical solution. If
Alternative N-3 is selected, WGA intends to fill in the existing channel and use the land for a
future commercial terminal facility.

In summary, the group narrowed the alternatives to three:

WGA: N-3 or 5-5

FCDMC: 5-1, but could live with 5-5

MCDOT: No Preference, wants the most preferred alignment by the stakeholders

COM: N-3 or 5-5
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LED Module Specification
(City of Mesa)

Rev. April 20,2001

Purpose
The purpose of this specification is to provide the minimum performance requirements for 300 mm (12 inch)
and 200 mm (8 inch) LED traffic signal modules, and 12-inch pedestrian signal modules (international symbol
type). This specification refers to definitions and practices described under "Vehicle Traffic Control Signal
Heads" (VTCSH) and "Pedestrian Traffic Control Signal Indications" (PTCSI) as published in the Equipment
and Materials Standards a/the Institute a/Transportation Engineers (document ISBN 0-935403-16-7 may be
purchased online from www.ite.org refer to item ST-017A).

Quantity
The quantities are stated as "or more." The vendor agrees to honor the price quoted for a one-year period from

.date of quotation. After the initial purchase ofquantities stated additional quantities may be purchased on an
"as needed" basis.

Definitions
The following definitions are in addition to the definitions in the VTCSH.

1. Nominal Operating Voltage. The AC RMS voltage, 117VAC, at which photometric performance and
power consumption are specified. . . .
Chromaticity. The color of the light emitted by an LED signal module, specified as x-y chromaticity
coordinates on the chromaticity diagram according to the 1931 Commission Intemationale d'Eclairage (CIE)
standard observer and coordinate system.

3. Power Factor (PF). PF equals Watts divided by volt-ampere (VA) or the ratio of power consumption in
Watts to volt-amperes.

4. Total Harmonic Distortion (THD). THD is the ratio of the root-mean-square (RMS) value of the
.harmonics, to the amplitude of the fundamental component of the AC waveform.

General Description
Referenced vehicle type LED retrofit modules shall fit in all standard, incandescent vehicle traffic signal
housings. These modules are to be used for the replacement of the reflector, socket, gasket, and lens assembly
of an incandescent vehicle signal indication. Each retrofit module shall be complete, consisting of:

• A lens
• LED circuit board inclusive ofall of the LEOs and required circuit components
• 36 inch 16 AWG wire leads with strain relief and quick connect terminals
• A rigid housing for protection in· shipping, handling and installation
• A one-piece neoprene gasket.

Vehicie type LED retrofit modules covered by this specification include the following types:
• 200 mm (8 inch) Red

200 mm (8 inch) Yellow
200 mm (8 inch) Green



• 300 mm (12 inch) Red
300 mm (12 inch) Yellow •• 300 mm (12 inch) Green

• 300 mm (12 inch) Red Arrow

• 300 mm (12 inch) Yellow Arrow

• 300 mm (12 inch) Green Arrow

Pedestrian Signal Module
The pedestrian LED traffic signal module shall be designed as a retrofit replacement for the message ofa 400
mm (16 inch) by 450 mm (18-inch) pedestrian signal housing built to the PTCSI Standard. The "HAND" and
"MAN" symbol shall be 300 mm (12 inches) in height, and conform to PTCSI Standards.
Pedestrian LED signal modules shall be designed so, that when operated over the specified ambient temperature
and voltage range, the signal shall attract the attention of, and be readable to, a viewer (both night and day) at all
distances from 3 meters to 60 meters (9.8 feet to 196.9 feet). The measured chromaticity coordinates of the
LED pedestrian signal module shall conform to the chromaticity requirements of Section 5.3 and FigureC of the
PTCSI standard. . .

The LED pedestrian signal module shall be manlhand overlay with outline figures for both the man and hand..
Filled-in and/or side-by-side modules shall NOT be used.

The LED pedestrian signal moduleshall conform to all other specifications in this document, where applicable.

.;.:.The LED signal module shall be rated for use in the ambient operating temperature range, measured at the •
'~0~12xposed rear of the module, of-40°C to +74°C (-40°F to +165°F). .

The LED signal module shall be protected against dust and moisture intrusion per the requirements ofNEMA
Standard 250-1991, Section 4.7.2.1 and 4.7.3.2, for Type 4 enclosures to protect all internal LED, electronic, and
electronic components. .. .

The LED signal module lens shall be UV stabilized and scratch resistant.

Constru'ction
The extemallens surface for all vehicle signals shall be smooth, with no raised features, so as to minimize the
collection ofdirt, diesel smoke, and other particulate contaminates, and to facilitate periodic cleaning. External.
lens facets are not allowed. The LED signal module lens shall be UV stabilized and scratch resistant.

The LEOs shall be mounted and soldered to a printed circuit board. The LED signal module shall be watertight
when properly mounted in an installed traffic signal housing. The LED signal module shall utilize the same
mounting hardware used to secure the incandescent lens and gasket assembly and only require a screwdriver or
standard installation tool to complete the mounting into an existing traffic signal housingbuilt to the VTCSH
Standard. Unit shall connect to existing electrical wiring utilizing quick connect terminals.

The LED signal module shall be a single, self-contained device, not requiring on-site assembly for installation
into an existing traffic signal housing. The power supply for the LED signal module shall be an integral part of •
'le module. The LED signal module assembly shall weigh less than 5 pounds. .. . ..



The assembly and manufacturing process for the LED signal module shall be designed to assure all internal
T ,ED and electronic components are adequately supported to withstand mechanical shock and vibration from

gh winds and other sources.

When necessary, modules shall have a prominent and permanent vertical indexing indicator, Le., UP ARROW
or the word UP or TOP, for correct indexing and orientation inside signal housing.
Each individual LED signal module shall be identified for Warranty purposes and clearly marked with:

• Manufacturer's name
• Date ofmanufacture.
• Unit serial number.
• Nominal operating voltage"
• Power consumption in Watts

Environmental
The LED signal module shall operate over the temperature range of -40°C to +74°C (-40°F to +165°F). The
LED signal module shall be protected against dust and moisture intrusion per the requirements ofNEMA
Standard 250-1991, Section 4.7.2.1 and 4.7.3.2, for Type 4 enclosures to protect all internal LED, electronic, and
electronic components.

Electrical - Input
LED signal modules shall operate from a 60 +/-3 cycle AC line power over a voltage range from 80 VAC RMS
'" 135 VAC RMS. The control circuitry shall prevent current flow through the LEDs in the· off state t6 avoid

. \" ty false indication as may be perceived by the human eye. The LED traffic signal module shall be
"operationally compatible with NEMA TS. - 1 and NEMA TS - 2 conflict monitoring parameters.

Green LED signals shall not illuminate for input voltages below 35 VAC RMS and shall illuminate for all input
voltages higher than 45 VAC RMS (voltage shall be regulated above 80 VAC RMS). This requirement is so
that a green indication will not illuminate due to a "floating" or high-impedance neutral connection.

All wiring and terminal blocks shall meet the requirements of Section 13.02 ofthe VTCSH standard. Two
secured,'color coded, 914 rnm (36 in) long 600 V, 20 AWG minimum, jacketed wires, conforming to the.
National Electrical Code, rated for service at +105°C (+221 OF), are to he provided for electrical connection.

" .

The signal module on-board circuitry shall include voltage surge protection to withstand high-repetition noise
transients and low-repetition high-energy transients as stated in Section 2.1.6, NEMA Standard TS-2, 1992.

The individual LED light sources shall be wired so that a catastrophic failure ofone LED light source will result
in the loss ofnot more than 5 percent of the signal module light output One LED failure in an LED Signal

.Module will not affect any other LEOs. In case ofa failure of one LED, only one LED will be lost and not an
entire string or module. .

Power factor shall be 90% or greater, at nominal rated voltage, at 25°C (77°F), after 60 minutes of operation..

tal harmonic distortion induced into an AC power line by an LED signal module, operated at nominal
operating voltage, with a power consumption equal to or greater than 15 watts at 25°C (77°F) shall not exceed



20 percent. Total harmonic distortion induced into an AC power line by an LED signal module, operated at
'ominal operating voltage, with a power consumption less than 15 watts at 259C (77°F') shall not exceed 40

~~. •
The LED signal and associated on-board circuitry must meet Federal Communications Commission (FCC) Title

.47, subpart B, Section 15 regulations concerning the emission of electronic noise.

Optical - Output
The light intensity and distribution from LED signal modules shall as a minimum, meet the current ITE and
CAL TRANS standards and measurement criteria for vehicle traffic control, even after a 30 minute warm up of

. continuous operation. Test data to verify the performance as meeting the ITE intensity requirements at +74°C
(+ 165°F) shall be supplied from either of the following (or another certified independent test lab):

Lighting Sciences
7630 East Evans Road
Scottsdale, AZ 85260

ETL Testing Laboratories
3933 US Route 11
Cortland, NY 13045-0950

The ·light output ofall LED vehicle signal modules shall also meet ITE specifications for chromaticity.

~*?Iuctuations in line voltage over the range of 80 VAC to 135 VAC shall not affect luminous iritensity by more •
··:';.than +/- 10 percent. .

LED traffic signals shall be temperature compensated so as to maintain intensity at elevated temperatures. LED
traffic signal shall be tested and documented by CAL TRANS as being in compliance with CAL TRANS
intensity standards at elevated temperatures.

The LEDs shall not exhibit degradation ofmore than 30% of their initial light intensity following accelerated
life testing (operating at +85°C (+185°F) and 85% humidity, for 1000 hours). AIGaAs technology is not
acceptable.

Warranty
All LED traffic signal modules supplied shall be warranted for 5 years against manufacturing defects.

LED traffic signal modules shall be performance warranted to be in compliance with ITE and CAL TRANS
minimum intensity standards, at +74°C (+165°F), after a period of three (3) years, measured at 117 volts AC..

Failures due to acts of God, abuse, and accidents are excluded from warranty coverage.

Vendor expressly warrants that all goods furnished shall conform to all specifications and appropriate standards,
. will be new, and will be free from defects in material or workmanship. Vendor warrants that all such goods will

onform to any statements made on the containers or labels or advertisements for such goods and that any gOOde
.will be adequately contained, packaged, marked and labeled. Vendor warrants that all goods furnished will be



merchantable, and will be safe and appropriate for the purpose for which goods of that kind are normally used.
Vendor knows or has reason to know the particular purpose for which City intends to use the goods, Vendor
.rrants that such goods will be fit for such particular purpose. Vendor's warranty shall run to City, its

successors, and assigns. Vendor agrees to replace or correct defects of any goods not conforming to the
foregoing warranty promptly, without expense to City, when notified of such nonconformity by City, provided
City elects to provide Vendor with the opportunity to do so. In the event of failure ofVendor to correct defects·
in or replace nonconforming goods promptly, City, after reasonable notice to Vendor, may make such
corrections or replace such goods and charge Vendor for the cost incurred by City in doing so



MEETING SUMMARY

Ellsworth March Core Team Meeting

CH2MHILL

ATTENDEES:

COPIES:

FROM:

DATE:

Dave DeWeese - MCDOT
Chris Hassert - MCDOT
Bobbie Ohler - FCDMC
David Degerness- FCDMC
Paul Stears - FCDMC
Rick Counts - Harris Cattle Co.
Kelly Jensen - City of Mesa

Mitchell Foy - City of Mesa
Art Allan - WGA
Jeff Englemann - Premier

Ginny Schoonaert

March 21, 2001

Brian Fry - Dibble & Associates
Dan Frank - Dibble & Associates
Scott Klinger - GM
Tom Wolf - CH2M Hill
Tricia Brown - CH2M Hill
Ginny Schoonaert - CH2M Hill

Rick Campbell- Premier
Eden Britt - CH2M Hill

These minutes reflect the content of the subject meeting to the best of our understanding.
Should the ideas expressed, actions to be taken, or any other notation made differ materially
from your understanding please contact me at (480) 966-8188.

The Ellsworth Core Team Meeting was held March 20, 20tn, at CH2M HILL's Phoenix
office. Tom Wolf gave a project status and schedule update. The primary purpose of the
meeting was to discuss the initial draft of the Channel Evaluation Report, which had been

.sent out prior to the meeting.

ACTION ITEMS:

1. Dave Degerness will run the FCDMC HEC-RAS model to determine the affects to
the EMF under various scenarios including elimination of both of the Pecos Basins
and the Ray Basin. Completion by 3/21/2001

2. Bobbie Ohler will confer with FCDMC Management on freeboard requirements for
the PLF and the EMF. Completion by 03/21/2001.

3. Bobbie Ohler will confer with FCDMC Management on their consideration of
moving the Pecos Basins funding up in lieu of the Ray Basin. Completion by
03/22/2001. .

4. Kelly Jensen will investigate the status of City of Mesa annexation of the GM
property. Completion by 03/23/200l.

5. Kelly Jensen will find out the City of Mesa's stand on the use and maintenance of
soil-cement lining.

6. .CH2M HILL will compile comments on the three prelimiriary draft reports and
incorporate them prior to distribution of the Draf~ Report. Cost estimates for an 11
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7.

ElLSWORTH MARCH CORE TEAM MEETING

alternatives will be revised in accordance with comments received during the review
period. Cost estimates will be completed by 04/03/2001.

CH2M HILL will revise Alternative 5-1 to eliminate the concrete box culvert near
Power Road. The alternate segment to the north of the existing buildings will be

"used for this alternative in leau of the existing Pecos Road alignment.

8. CH2M HILL will contact WGA to determine if they have concern regarding making
revisions to Alternatives 5-1, 5-2, and 5-3 by following the Pecos Road section line
west of Ellsworth Road and through the southeast portion of WGA property. These
alternatives would no longer follow the southern WGA property. Completion"by
distribution of Draft Report.

MEETING SUMMARY

" Tom opened the meeting by allowing each stakeholder to discuss questions and/ or
concerns that came from review of the Initial Draft Channel Evaluation Report.

Dave DeWeese's major concern was "do we need the Ray Basin".

Bobbie Ohler questioned the earth channel in Alternatives N-2 and N-3 along WGA
property. [171is question also applies to Alternative N-4]. She stated that WGA would agree to a
concrete lined channel.

Rick Counts feels Alternative N-21ooks good for the property owners to the south. He also
stated that the Mesa City Council recently approved the Pecos Road plan at the quarter mile
alignment. This may have an impact on our decisions.

Scott Klinger stated that GM is not interested in the floodway on their property. The
southern two-thirds of their property might be vacated by this time next year. They would
have no problem with a channel on the east side of Ellsworth if they were going to stay
there, but they are in the process ofpreparing a master plan for the property and their Real
Estate Division will make no decisions on property until it is completed. The City of Mesa
annex of the GM property has been delayed by recent offers from developers.

Bobbie Ohler would like to see the costs for removal of the concrete rubble included in
'Alternatives N-2 and N-4 as "Other Costs".

" Kelly Jensen stated that the City of Mesa prefers Alternative N-2. He questioned whether
the 30% contingency includes construction management. Tom indicated that it is. "

"Bobbie Ohler" questioned the power line relocation costs included in Alternative 5-1. She
also asked about including grade control structure costs in the estimates.

Tom Wolf stated that the PLF recons"truction costs assumed one side would be widened. "
Bobbie added that we would need to include right-of-way costs for the PLF reconstruction
also.

Comment by Art Allan (which had been e-mailed to Tom), that both WGA and GM disagree
that significant flow coines around the GM berms along Ellsworth. Bobbie would like to
look at this more closely. There are no berms on the east side of the GM property and any

•

•

•
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ELLSWORTH MARCH CORE TEAM MEETING

flow entering from Pinal County crosses the GM property. None of these flows are routed
around it.

Dave Degerness feels we have to go with the existing hydraulic models for this area. Some
assumptions need to be made for the model, and FCDMC will continue using what they
have. Scott Klinger said that their records show the last historic flood in the area was
.reported in 1954 and those flows can be expected.

Dave DeWeese said that their environmental group does not feel that the archaelogical sites
~re going to sway the decision of an alternative. They feel that any of the proposed
alignments have an equal potential to impact archaeological sites. Rick Counts seconded
that the archaeology should not be a deal breaker.

Bobbie felt the reports were good, but they need some fine tuning.

Tom Wolf stated that the team is considering potential use of an engineered soil cement that
could be used in as a channel lining to reduce excavation costs as well as right-of-way costs~

The main concern that Bobbie had with this was the City of Mesa's agreement to maintain
the channel. She said FCDMC would support a soil cement option if the City of Mesa agrees
to maintain it. The stakeholders were asked to state their preferred altemative(s) based on
the current information. It is recognized that additional hydrologic and cost information is
needed to finalize the decision. Current preferences are:

Chris Hassert - N-2 or N-3

Art Allan - N-3
i

'-.,;;0'- Bobbie Ohler - N-2, N-3, N-4, S-l, 5-2

, Dave DeWeese - N-2, N-3, 5-1,5-2

Kelley Jensen - N-2

Paul Stears - 5-1

The next meeting will be held at WGA on Tuesday, April3rd.
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Questions

ELLSWORTH MARCH CORE TEAM MEETING

Attachment 1

Summary of Questions and Concerns from Stakeholders

Concerns •
. Do we need Ray Basin?

Should we consider concrete?·
(soil cement)

(north and south)

PHXlMINUTES 320 01.DOC 4

GM not interested in the channel on
their property. Could slow down
project. (R/W acquisition) Available for
sale March, 2002.

. Concrete Removal should be listed as
separate What does WGA R/W cost?

Cost.

Annexation of GM could delay
decisions regarding the project.

Address PLF reconstruction in more
detail. .

Cost grade control structures.

.Include WGA R/W in "other cost"
category. (Also PLF R/W)

Include costs for WUS
(Trade-offs with COE)

Consider alternate route for 5-1 outlet
(in lieu of CBq

Consider Pecos Section Line at WGA
SE comer (refinement).

•

•



MEMORANDUM

Modifications to DCR CAD Master Files

CH2MHILL

TO:

FROM:

DATE:

Project File

Amy Jones

February 21,2001

Background
For the final design of Ellsworth Road, the control information was surveyed by Project
Engineering Consultants (PEC). The new control information surveyed by PEC varies
slightly in comparison to the survey from Collins Pina used in the DCR. It was determined
that the PEC survey will be used for the control information. For use in the final design
project, the DCR CAD survey, utility and property line master files will be adjusted to
match the PEC control.

Survey Adjustments
Chuck Gardiner at PEC researched the differences between the new survey and the Collins
Pina survey. He discovered that the Collins Pina survey is on grid coordinates, not on
ground coordinates. In addition to this, a slight rotation of the Collins Pina survey is
necessary for the two surveys to match. .

To match the two surveys, Chuck outlined the following steps (see attached email for
further detail): . . .

1. Move the Collins Pina survey based files 56.87479639m on a bearing of N-42-21-44.4901-E
.' from Point 33,

2. Rotate the files 0-00-01.2508" in a clockwise direction around new Point 33,

,3. Apply a scale factor of 1.0001499280 to the files from new Point 33.

. Chuck determined that these adjustments 'Would provide a reasonably close match of the
two surveys.

Action Taken
Based on the steps outlined by Chuck, I corrected files 147674ut.mst, 147647p1.mst, 4000.dgn
and 147647ex.mst. (File 147647ex.mstcontains the Mesquite Canyon Development
information.) To correct the DCR master files, I attached the DCR files (one at a time) to my
scratch file as reference files and moved, rotated and scaled the reference files.

In my scratch file, I placed a line at the calculated distance and angle from point 33 using
AcuDraw and polar coordinates. I then moved the reference files based on that line.
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...

MODIFICATIONS TO OCR CAD MASTER FilES

I rotated each file about the new point 33; however, Microstation would not allow the files
to be rotated at exactly 1.2508" about the adjusted point 33. The angle of rotation for the •
four files varied but was always within 0.05" of the desired angle of rotation.

Once the reference files were rotated, I scaled them about the new point 33 using a scale
factor of 1.000150. Microstation was limited in the accuracy and only allowed carrying out
the scale factor to six decimal places.

After completing the adjustments, the reference files were copied into my scratch file and
were then transferred· to the appropriate permanent MCDOT master file. The final MCDOT
master files are as follows:

4000.dgn and 147647ex.rnst=48927surRF.dgn

147647ut.rnst=68927utlRF.dgn

147647pl.rnst=68927rowRF.dgn

To complete the adjustments, I corrected the section line in file 48927surRf.dgn so that it
reflects the PEe survey information and I deleted any old section line information in all of
the final MCDOT files.

•

•
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MODIFICAnONS TO OCR CAD MASTER FilES

--Original Message---
From: Chuck Gardiner fmailto:cgardiner@az.rmci.netJ
Sent: February 19, 20014:25 PM
To: Brown, Tricia/PHX
Subject: Ellsworth Road

Tricia,

Okay, hold on....this may get a little confusing.....

1. Upon further investigation, it appea·rs that Collins Pina data is on grid
coordinates and not on ground coordinates. Even so, there is still a slight

. rotation factor that needs to be accounted for. So, we'll use the brass cap
at Ellsworth Road and Guadalupe Road (I've also added 90000 to Collins Pina
points so that I'd make sure that there was no confusion on whose point was
whose).

PEC Pt#402
Northing 263070.831
Easting 239509.190

Collins Pina Pt# 90033
Northing 263028.806
Easting 239470.866

2. First step is the translation -
. Move the Collins Pina file 56.87479639m on a bearing of N 42-21-44.4901 E

3. Second step is the rotation -
After moving the file, rotate the Collins Pina file 0-00-01.2508" in a
clockwise direction around Point 90033 (which should now have the same
coordinates as PEe Pt 402)

4. Third step is to apply a scale factor -
Apply a scare factor to the entire Collins Pina file. The scale factor is
1:0001499280. Apply this from point 90033.

5. That's really about it. This should leave the Collins Pina file
reasonably close.

Let me know if you have any problems. I can have our CADD operator perform
i this really quick if need be (we've had a number of jobs in the last year

that we've done for ADOT that were done on a local coordinate system, which
was no problem whatsoever unti/ ADOT RNoJ got involved and decided
that everything had to be on ADOT coordinates. Our CADD operator gained a
great deal of experience moving files following the steps outlined above,
except that she didn't have to worry about applying a scale factor).

Chuck
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LED Module Specification
(City of Mesa)

Rev. April 20,2001

Purpose
The purpose ofthis specification is to provide the minimum performance requirements for 300 mm (12 inch)
and 200 mm (8 inch) LED traffic signal modules, and 12-inch pedestrian signal modules (international symbol
type). This specification refers to definitions and practices described under "Vehicle Traffic Control Signal
Heads" (VTCSH) and "Pedestrian Traffic Control Signal Indications" (PTCSI) as published in the Equipment
and Materials Standards o/the Institute o/Transportation Engineers (document ISBN 0-935403-16-7 may be
purchased online from www.ite.orgreferto item ST-017A).

Quantity
"The quantities are stated as "or more." The vendor agrees to honor the price quoted for a one-year period from

date of quotation. After the initial purchase ofquantities stated additional quantities may be purchased on an
"as needed" basis.

Definitions
The following definitions are in addition to the definitions in the VTCSH.

1. Nominal Operating Voltage. The AC RMS voltage, 117VAC, at which photometric performance ar:td
"power cOIisumption are specified. "

,:=:-::' Chromaticity. The color of the light emitted by an LED signal module, specified as x-y chromatiCity
_ .;oordinates on the chromaticity diagram according to the 1931 Commission Intemationale d'Eclairage (CIE)

standard observer and coordinate system.
3. Power Factor (PF). PF equals Watts divided by volt-ampere (VA) or the ratio of power consumption in

Watts to volt-amperes. " "
4. Total Harmonic Distortion (THD). THD is the ratio of the root-mean-square (RMS) value of the

harmonics, to the amplitude of the fundamental component ofthe AC waveform.

General Description
Referenced vehicle type LED retrofit modules shall fit in all standard, incandescent vehicle traffic signal
housings. These modules are to be used for the replacement of the reflector, socket, gasket, and lens assembly"
of an incandescent vehicle signal indication. Each retrofit module shall be complete, consisting of:

• A lens"
• LED circuit board"inclusive ofall of the LEDs and required circuit components
• 36 inch 16 AWG wire leads with strain relief and quick connect terminals
• A rigid housing for protection in shipping, handling and installation
• A one-piece neoprene gasket.

" "

Vehicle type LED retrofit modules covered by this specification inclu~e the following types:
• 200 nun (8 inch) Red

~OO nun (8 inch) Yellow
.. _00 mm (8 inch) Green



• 300 mm (12 inch) Red
300 mm (12 inch) Yellow •4 300 mm (12 inch) Green

• 300 mm (12 inch) Red Arrow

• 300 mm (12 inch) Yellow Arrow

• 300 mm (I2 inch) Green Arrow

Pedestrian Signal Module
The pedestrian LED traffic signal module shall be designed as a retrofit rephicement for the message ofa 400
mm (16 inch) by 450 mm (I8-inch) pedestrian signal housing built to the PTCSI Standard. The "HAND" and
"MAN" symbol shall be 300 mm (I2 inches) in height, and conform to PTCSI Standards.
Pedestrian LED signal modules shall be designed so, that when operated over the specified ambient temperature
and voltage range, the signal shall attract the attention of, and be readable to, a viewer (both night and day) at all
distances from 3 meters to 60 meters (9.8 feet to 196.9 feet). The measured chromaticity coordinates of the
LED pedestrian signal module shall conform to the chromaticity requirements of Section 5.3 and Figure C of the
PTCSI standard.

The LED pedestrian signal module shall be marilhand overlay with outline figures for both the man and hand.
~illed-in and/or side-by-side modules shall NOT be used.

. .

The LED pedestrian signal module shall conform to all other specifications in this document, where applicable..

~::_ Ihe LED signal module shall be rated for use' in the ambient operating temperature range, measured at the •
~:}:'~.i{posed rear of the module, of-40°C to +74°C (-40°F to +l65°F).

.The LED signal module shall be protected against dust.and moisture intrusion per the requirements ofNEMA
Standard 250-1991, Section 4.7.2.1 and 4.7.3.2, for Type 4 enclosures to protect all internal LED, electronic, and
electronic components.

The LED signal module lens shall be UV stabilized and scratch resistant.
,.

Construction
The external lens surface for all vehicle signals shall be smooth, with no raised features, so as to minimize the
collection ofdirt, diesel smoke, and other particulate contaminates, and to facilitate periodic cleaning. External
lens facets are not allowed. The LED signal module lens shall be UV stabilized and scratch resistant.

. The LEOs shall be mounted and soldered to a printed circuit board. The LED signal module shall be watertight
when properly mounted in an installed traffic signal housing. The LED signal module shall utilize the same
mounting hardware used to secure the incandescent lens and gasket assembly and only require a screwdriver or .
standard installation tool to complete the mounting into an existing traffic signal housing built to the VTCSH
Standard. Unit shall connect to existing electrical wiring utilizing quick connect terminals.

The LED signal module shall be a single, self-contained device, not requiring on-site' assembly for installation
into an existing traffic s~gnal housing. The power suppl~ for the LED signal module shal1.be an'integral part Of.

e module. The LED Signal module assembly shall w~lgh less than 5 pounds. . .. . . . .'



The assembly and manufacturing process for the LED signal module shall be designed to assure all internal
- ED and electronic components are adequately supported to withstand mechanical shock and vibration from
.igh winds and other sources.

When necessary, modules shall have a prominent and permanent vertical indexing indicator, i.e., UP ARROW
or the word UP or TOP, for correct indexing and orientation inside signal housing.
Each individual LED signal module shall be identified for Warranty purposes and clearly marked with:

• Manufacturer's name
• Date ofmanufacture.
• Unit serial number.
• Nominal operating voltage
• Power consumption in Watts

Environmental
The LED signal module shall op'erate over the temperature range of -40°C to +74°C (-40°F to +1 65°F). The
LED signal module shall be protected against dust and moisture intrusion per the requirements ofNEMA
Standard 250-1991; Section 4.7.2.1 and 4.7.3.2,·for Type 4 enclosures to protect all internal LED, electronic, and
~lectroniccomponents.

Electrical...; Input
LED signal modules shall operate from a 60 +/-3 cycle AC line power over avoltage range from 80 vAC RMS
"0 135 VAC RMS. The control circuitry shall prevent current flow through the LEDs in the offstate to avoid

. c:\y false indication as may be perceived by the human eye. The LED traffic signal module shall be
operationally compatible with NEMA TS - I and NEMA TS - 2 conflict monitoring parameters.

Green LED signals shall not illuminate for input voltages below 35 VAC RMS and shall illuminate for all input
voltages higher than 45 VAC RMS (voltage shall be regulated above 80 VAC RMS). This requirement is so
that a green indication will not illuminate due to a "floating" or high-impedance neutral connection.

All wirif.lg arid terminal blocks shall meet the requirements of Section 13.02 of the VTCSH standard. Two
secured, 'color coded, 914 mm (36 in) long 600 V, 20 AWG minimum, jacketed wires, conforming to the

. National Electrical Code, rated for service at+105°C (+~21OF), are tobe provided for electrical connection.

The signal module on-board circuitry shall include voltage surge protection to withstand high-repetition noise
.transients and low-repetition high-energy transients as stated in Section 2.1.6, NEMA Standard TS-2, 1992.

The individual LED light sources shall be wired so that a catastrophic failure of one LED light source will result
in the loss of not more than 5 percent of the signal module light output. One LED failure in an LED Signal
Module will not affect any other LEDs. In case ofa failure ofone LED, only one LED will be lost and not an
entire string or module.

P~wer factor shall be 90% o~ greater, at nominal rated voltage, at 25°C (77°F), aft~r 60 minutes ofoperation.

)tal harmonic distortion induced into an AC power line by an LED signal module, operated at nominal
operatin~ voltage, with a power consumption equal to or greater than 15 watts.at 25°C (77oF) shall not exceed



20 percent. Total harmonic distortion induced into an AC power line by an LED signal module, operated at
'Jminal operating voltage, with apower consumption less than 15 watts at 259C (77°P') shall not exceed 40 •

percent.

The LED signal and associated on-board circuitry must meet Federal Communications Commission (FCC) Title
47, subpart B, Section 15 regulations concerning the emission ofelectronic noise.

Optical - Output
The light intensity and distribution from LED signal modules shall as a minimum, meet the current ITE and
CAL TRANS standards and measurement criteria for vehicle traffic control, even after a 30 minute warmup of
continuous operation. Test data to verify the performance as meeting the ITE intensity requirements at +74°C
(+165°F) shall be supplied from either of the following (or another certified independent test lab):

Lighting Sciences
7630 East Evans Road
Scottsdale, AZ 85260

ETL Testing Laboratories
3933 US Route 11

. Cortland, NY 13045-0950

The light output ofall LED vehicle signal modules shall also meet ITE specifications for chromaticity.

- .
~~~uctuations in line voltage over the range of80 VAC to 135 VAC shall not affect luminous intensity by more
. --than +/- 10 percent. -

LED traffic signals shall be temperature compensated so as to maintain intensity at elevated temperatures. LED
traffic signal shall be testedand documented by CAL TRANS as being in compliance with CAL TRANS
intensity standards at elevated temperatures. .

The LEDs shall not exhibit degradation ofmore than 30% of their initial light intensity following accelerated
life testing (operating at +85°C (+1 85°F) and 85% humidity, for 1000 hours). AlGaAs technology is n~t
acceptable.

Warranty
All LED traffic signal modules supplied shall be warranted for 5 years against manufacturing defects.

LED traffic signal modules shall be performance warranted to be in compliance with ITE and CAL TRANS
minimum intensity standards, at +74°C (+165°F), after a period of three (3) years, measured at -117 volts AC.

Failures due to acts of God, abuse, and accidents are excluded from warranty coverage.

. '.

Vendor expressly warrants that all goods furnished shall conform to all specifications and appropriate standards,
will be new, and will be free from defects in material or workmanship. Vendor warrants that all such goods will ­
'Jnfonn to any statements made on the containers or labels or advertisements for such goods and that any goods •

\vill be adequately contained, packaged, marked and labeled. Vendor warrants that all goods furnished will be
. .



merchantable, and will be safe and appropriate for the purpose for which goods of that kind are normally used.
·~Vendor knows or has reason to know the particular purpose for which City intends to use the goods, Vendor
/arrants that such goods will be fit for such particular purpose. Vendor's warranty shall run to City, its

successors, and assigns. Vendor agrees to replace or correct defects ofany goods not conforming to the
foregoing warranty promptly, without expense to City, when notified ofsuch nonconfonnity by City, provided
City elects to provide Vendor with the opportunity to do so. In the event of failure ofVendor to correct defects
in or replace nonconforming goods promptly, City, after reasonable notice to Vendor, may make such
corrections or replace such goods and charge Vendor for the cost incurred by City in doing so



MEETING SUMMARY

Ellsworth January Core Team Meeting

ATTENDEES:

CH2MHILL

COPIES:

FROM:

DATE:

. Dave DeWeese - MCDOT
Bobbie Ohler - FCDMC
Art Allan - WGA
Rick Counts - Harris Cattle Co.
Scott Klinger - GM
Dan Mullen - GM
Fred Rustam - City of Mesa
Rick Campbell - Premier

Chris Hassert - MCDOT
Mike Cline - WGA

Ginny Schoonaert

January 30, 2001

Jeff Engelmann - Premier
Dan Frank - Dibble & Associates
Brian Fry - Dibble & Associates
Eden Britt - CH2M Hill
Tricia Brown - CH2M Hill
Tom Wolf-CH2MHILL
Ginny Schoonaert. - CH2M Hill

Mitchell Foy - City of Mesa
Kelly Jensen - City of Mesa

. .

.These minutes reflect the content of the subject meeting to the best of our undersfanding.
Should the ideas expressed, actions to be taken, or any other notation made differ materially
from your understanding please contact me at (480) 966-8188.

The Ellsworth Core Team Meeting was held on January 30,2001, at CH2M HILL's office.
Tom Wolf gave a brief project update. The primary purpose of this meeting was to present
.the channel alignment alternatives to. the Core Team for review and discussion. Copies of
the exhibits had been provided to each team member prior to the meeting.

Eden Britt provided an update on the environmental tasks. EcoPlan has begun the
archaeological data collection and the Waters of the u.s. Delineations have been completed

'·by Dibble andAssociates. We have received a letter from the US Fish and Wildlife Service
· concurring that there are no endangered species in the area.

The topic of the dip and wash crossirig north of Elliot Road was discussed. Brian Fry
reported that the Elliot Road channel design project (by Wood-Patel) has been completed,

· and should be built by the time the· Ellsworth Road project begins construction. The .
proposed cast in place pipe includes a 60-inch stub out to accommodate flow from the north
(east side of Ellsworth). However, Brian will need to look at the hydraulics. It is intended
that the Ellsworth design project will divert flow in a small channel from the wash crossing

· to the Elliot channel. Brian indicated that the existing wash north of Elliot may need to be
maintained as a natural drainage if it is part of the jurisdictional waters. If so, a low flow
culvert could be designed, with the more significant flows diverted to the Elliot channel.
[NOTE: Subsequent to the meeting, it was determined that the wash crossing north of Elliot
is not tributary to the EMF (and.Colorado River), so it may not be necessary to maintain it.
Eden and Brian will verify.] .

PHXlJAN CORE TEAM MTG MINUTES 0130 OI.DOC



ELLSWORTH JANUARY CORE TEAM MEETING

Mesquite Canyon pipes under Ellsworth Road have already been constructed.

The Value Engineering Study was briefly discussed. Dave DeWeese is still debating whether
the meeting should be held during the first part of March or at the 40% submittal. Dave
suggested the following be included as part of the VE team: a representative from FCDMC,
Bud Black with MCDOT, CH2M HILL's QC team Joe DiVito and Tony Bokich, the Project
Manager from MCDOT Dave DeWeese, and a representative from the City of Mesa. The
design team will be available during the VE Study to provide technical overviews and
information. ..

Tricia Brown discussed the 10 channel alignment alternatives that had been developed to
date. Preliminary costs were compiled and presented for Alternatives N-2, N~3, S-2, 5-3, S-4,
5-5,5-6, and Split-l. N-l was determined to be a fatal flaw because of profile issues at the .
Powerline Floodway (PLF).. Dave DeWeese commented that the PLF could be reconstructed
to accommodate a lower channel profile from the south. Another issue with this alignment
is that the Mesa Airpark has been platted and may be in the process of being sold. Obtaining
right-of-way from them would be difficult and costly.

Alternative 5-1 was determined to be a fatal flaw due to the right-of-way, archeological, and
environmental issues associated with the alignment adjacent to the GRIC trust land. Right­
of-way concerns included getting right-of-way from the GRIC or ASU. The likelihood of

.working with ASU appears m6re realistic. MCDOT will investigate the acquisition process.
Environmental concerns include the City of Mesa Wastewater Treatment Plant, the Kinder­
Morgan fuel tank, potential relocation of miscellaneous buildings and structures (possible
historic or ·asbestos), an inactive Air Force landfill, and a Power Road crossing to reach the .
Rittenhouse Channel. Finally, the entire area is known to have a significant amount of
archeological sites. Ecoplan's report should confirm this. Therefore, costs were not
compiled for either Alternatives N-l and 5-1.

A revised Alternative N-l exhibit and an Evaluation Summary Sheet were passed out. The
Evaluation Summary Sheet included preliminary costs for the remaining alternatives. Costs·
included crossings along Ellsworth Road, three proposed crossings for WGA access points,

. and two proposed crossings at approximately 1-mile segments to provide access to adjacent
, properties. Tricia discussed each alternative and stated that the major cost of each
alternative is for excavation. During discussion of the alternatives, the following comments
were made by core team members:

• Alternative N-3 follows the existing northern channel. Art Allan would like to see
landscape on only one side of the channel. Brian Fry said that a 600-foot minimum
radius would be required at the bends of channels N-2 and N-3. A question was raised
whether there is adequate. right-of-way to accommodate the radius.

• Art Allan asked why Alternatives N-2 and N-3 do not assume right-of-way costs for
WGA property. The IGA among MCDOT, the City of Mesa and FCDMC states that the
City of Mesa will incur any costs for WGA right-of-way and it will not be charged to the
project.

• Art Allan suggested that a concrete channel could be used for Alternative N-2 once the
channel is off of Ellsworth Road. If the concrete <:hannel were used, WGA would
landscape one side of the channel.

•

•

•
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• Art Allan asked if the Alternative N-3 channel could curve to the north sooner and
match the PLF at the existing concrete channel. This alternative will be re-evaluated with
the minimum radius for an earthen channel and a concrete channel.

• 5-1 Alternative was determined to be a fatal flaw. It was recommended that a soil
earthen channel could be used as opposed to a concrete channel. The channel alignment
could be on WGA land north of the Pecos alignment. There is some concern over getting
right-of-way from ASU in a timely manner. Bobbie Ohler will check with John Pahneri
to confirm what would be involved. Dave also wanted to check with John before
agreeing that the alternative should be considered a fatal flaw.

• Bobbie Ohler raised a question concerning an alignment on GM property. This goes back
to a DCR alternative that would require the relocation of GM berms. Bobbie felt that the
report should be complete and we should cost out every alternative, and keep this in
since it is not fatally flawed. Therefore, new Alternative N-4 will be included with the
draft report similar to N-3, but will be considered on the east side of Ellsworth Road (on
GM property requiring relocation of the berms).

• . Bobbie Ohler and Dave DeWeese presented some new information based on recent
FCDMC modeling in the area. The model shows that if the Ellsworth Road flows go
north to the East Maricopa Floodway (EMF) there is insufficient capacity and flooding
will occur at the EMF. Based on this information, FCDMC feels that a Pecos Road
alignment would be favorable since this would negate the need for construction of the
Ray Road Basin. WGA does not favor the Ray Road Basin due to its proximity to the
airport's operations.

• Three landscape schemes were developed with varying densities. Preliminary costs at
this point assumed medium density throughout the length of the alignments. Medium
density landscaping ·is approximately $43,500 per acre and low density landscaping is
around $38,000 per acre. Alternatives 5-2 through 5-6 will be evaluated assuming a
low-density landscape scheme where possible. It is expected that this will also decrease
the size of the channel. .

,.. Alternative 5-3 is the alignment presented in the WGA Master Plan.

• .Rick Counts said that the lh-mile Pecos Road aiignmemt has the support of the private
. developers and the Pecos Road committee (special interest), and is gaining acceptance
by the City of Mesa. It is a strong possibility that City of.Mesa will formerly adopt the Vz­
mile alignment.

• According to Rick Counts, Alternative 5-5, which follows the lh-'miIe Pecos Alignment,
is the preferred southern alignment by developers. A Master Plan is currently being
developed for industrialfcommercial properties that may incorporate access to WGA
from the south.

• Rick Counts stated that the landowners along Pecos may require severance as part of .
their right-of-way negotiations if access is impacted.

• Dan Frank indicated that there are jurisdictional waters in the vicinity of Alternative
5-6, but feels that the channel could be routed to avoid them.

PHXlJAN CORE TEAM MTG MINUTES 01 3001.DOC 3
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• Bobbie Ohler mentioned that the right-of-way needed for Alternative Split-l would •
likely be greater than the other alignments. The northern channel will follow the existing
drainage channel and would not have a right-of-way cost associated with it since it is on
WGA property. Any costs required for right-of-way from WGA would be the
responsibility of the City of Mesa per the IGA. The southern split will require
approximately the same right-of-way as any of the southern alignments.

• Eden Britt asked about the potential for hazardous waste in the existing channel to the
north. Art Allan indicated'that the Air Force has done considerable testing in that area
and has not found hazardous waste. He said that there is a significant amount of debris
and concrete that will need to be hauled out of the channel. The concrete could be
crushed and used as a resource such as base course for local roads.

•

• There was discussion regarding the capacity of the PLF with additional flows from
Ellsworth Road. The scope of this project includes evaluating impacts to the PLF and
preparing preliminary costs. The cost of increasing the capacity of the PLF s~ould be
included in the costs for the northern alignments.

• There was some discussion regarding what is expected as part of the design. Tom Wolf
(and Dave DeWeese concurred) that the scope of work was based on the recommended
plan shown in the DCR, and that the design scope would be reviewed once a preferred
alignment is selected. . .

Conclusion

Alternatives N-l and 5-1 are assumed to be fatal flaws and will not be considered further in
the evaluation. However, the status of Alternativ:e 5-1 may change if MCDOT determines
that acquiring right-of-way from ASU will not cause significant delay to the project.

Alternatives N-2 and N-3 will be developed with a concrete and/or soil cement channel
where it parts from Ellsworth Road across WGA property. Alternative N-3will be routed to
match the PLF at its existing concrete channel.

Alternatives 5-2 through 5-6 will be developed assuming low density landscaping instead of
'" medium density.

The pros and cons of eac~ alignment will be addressed with the next submittal, which will .
include. the archaeological review. Eden Britt indicated that a field walk may be necessary
once we get the results of the record search. Bobbie Ohler mentioned that they could use
FCDMC on-call consultants to get the field walks completed so this project stays on
schedule.

Dave DeWeese would like the evaluation to include a closed conduit pipeline along with the
earthen, concrete, and soil cement channels. .

Dave DeWeese posed the question of an on-site retention basin on the GM property. Scott
"Klinger indicated that in the past 25 years they have not seen the flows that are equated to a
lOO-year storm in that area. Scott does not think that GM would be willing to construct a
retention basin to hold flows that they have not "experienced. This is in light of the fact that •
GM is reducing' their operations and is looking at selling the majority of their property.

.: -.-~
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Brian Fry pointed out that there are regional impacts that affect the area, not simply a
localized basin on the GMproperty.

Unit costs for each of the channel sections (closed conduit, earthen channel with 6:1 and 4:1
slopes, and concrete channel with 2:1 slopes) will be developed. Engineering judgment and
hydraulic feasibility will be utilized to select the preferred channel section for each
alignment segment.

Tom Wolf said that the draft channel alignment report, with a preferred alignment, will be
presented at the next core meeting. Preferably, consensus on the preferred alignment will be
reached among the core team at the next meeting.

Rick Campbell presented the landscape schemes that he developed. He also presented
sketches depicting the channel section and plan view for each of three plant densities.

PHXlJAN CORE TEAM MTG MINUTES 01 3001.DOC 5



MEETING SUMMARY

Ellsworth Road CADD Meeting

CH2MHILL

ATIENDEES:

COPIES:

FROM:

DATE:

Amy Jones, CH2M
Tricia Brown, CH2M
Kevin Wallin, Premier

File

Tricia Brown

January 20, 2001

Rick Campbell, Premier
Brent James, Dibble

. ~...
..:~:-;,.:

This meeting was held to coordinate the plan set production between CH2M HILL, Premier,
and Dibble. Amy presented an overview of the FTP site, its structure, update frequency, and
e-mail notifications. The structure was handed out to everyone (see attached).

The NDM system was explained for informational purposes and for discussion of potential
issues between subs. Amy will be providing a list of the projec~ logicals we are using to
Dibble and Preniier.They plan to set up their file structures similar to ours.

Amy will provide a key map to Dibble so their storm drain plans are cut the same way as
the roadway/paving plans. Dibble will be responsible for catting their own sheets to match
the way CH2M HILL's are cut. Tricia will get a contact at MCDOT and find out about the
landscape details/standards that MCDOT requires. [Since the meeting, we have found out our
contact is Abe Arallo 602-506-5469. MCDOT does not have any landscape details or standnrds. The
landscape plan set will be prepared according to Oil) ofMesa standards. This information has been
fonvarded to Rick Campbell at Premier.]

Premier and Dibble will provide a sample sheet of each plan type they are preparing. These
sample sheets are due to Amy Jones by January 24, 2001. Amy wi~l compile the sample

,. sheets and confirm that scales, etc. are appropriate. .

The following points of contact will be used when corresponding about CADD issues:

Premier:

Dibble:

Kevin Wallin, cc: Rick Campbell

Brian Fry, Dan Frank, and Brent James

CH2MHILL Amy Jones

The next CADD meeting is tentatively scheduled for the beginning of April. This will get the
group together again before the 40% plans are submitted.

CH2M HILL I PHXlMEETING SUMMARY.DOC 1GIBBB.ED.01



Ellsworth Road Final Design
CAD Standards Meeting

January 17, 2001

FTP Site Organization
. 0 General Information Directory Contents

o Consultant Specific Directory Contents
o Updating Files

~ Schedule
~ Notifications

CH2M HILL File Management Process Overview
o NOM
o . Project Logicals

Topics for Discussion
o Key Map and Cut Sheet production

~ Saving Full Path
o Use of Aerial Photos

. 0 Primary Contacts

Open Discussion

. ~.
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MEETING SUMMARY

Ellsworth Road 2nd Core Team Meeting ­
WGA Field Review - Revision

CH2MHILL

ATTENDEES:

Dave DeWeese IMCDOT
Chris Hassert I MCDOT
Bobbie Ohler/FCDMC
Valerie Swick IFCDMC
Dave Degemess IFCDMC
Kelly Jensen ICity of Mesa
Mitchell Foy /Cityof Mesa
Art Allan IWGA
Mike Cline IWGA

FROM: Torn Wolf

Fred Ringlero I GRIC
Dan Mullen I GM
Rick Counts ICSC Counts
Tricia Brown ICH2M
Tom Wolf ICH2M
Eden Britt ICH2M
Brian Fry IDibble & Assoc
Dan Frank IDibble & Assoc

. Rick Campbell IPremier

DATE: January 8, 2001

Please be advised of. the following correction to the Stakeholder Meeting Minutes dated
December 23, 2000. . .

. Revision to Page 2, Number 6:

The City of Mesa's WWTP is still in service but will be taken out of service sometime this
year once the new lift station is put into service. The City of Mesa is still waiting for SRP
and Southwest Gas to supply service connections for the lift station, but this should be
completed within a couple of months. The closure of the WWTP will then proceed.
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MEETING SUMMARY

Ellsworth Road 2nd Core Team Meeting ­
WGA Field Review

CH2MHIll

ATIENDEES:

Dave DeWeese /MCDOT
. Chris Hassert /MCDOT
Bobbie Ohler /FCDMC
Valerie Swick / FCDMC .
Dave Degerness /FCDMC
Kelly Jensen /City of Mesa
Mitchell Foy /City of Mesa
Art Allan /WGA
Mike Cline /WGA

FROM: Tom Wolf

Fred Ringlero / GRIC
Dan Mullen / GM
Rick Counts / esc Counts
Tricia Brown /CH2M
Tom Wolf /CH2M
Eden Britt /CH2M
Brian Fry /Dibble & Assoc
Dan Frank / Dibble & Assoc
Rick Campbell /Premier

DATE: December 23, 2000

These minutes ~eflect the content of the subject meeting to the·best of our understanding.
Should the ideas expressed, actions to be taken, or any other· notation made, differ

/c~·':'. materially from your understanding, please contact me at (480) 966-8188..

GENERAL

A field review meeting was conducted December 20, 2000~ at Williams Gateway Airport
. (WGA) to review the issues and constraints of the north and south channel alignment

corridors. The meeting consisted of the site visit followed by a general assembly to discuss
the issues and constraints observed, as well as an initial discussion of the proposed channel
landscaping schemes.

<ACTION ITEMS

1: Eden Britt will contad Art Allan for access permit prior to ~ield investigations for
environmental evaluation.

2. Tricia Brown will provide prints of the WGA aerial photos to Dave DeWeese and a copy
of the CDs to Kelly Jensen. Tricia will also return the CDs to Art Allen's attention at
WGA... .

3. Dibble and CH2M HILL will review existing survey data along the Powerline Floodway
(PLF).

4.. Premier will meet with Trish Shaffstall in mid-January.to discuss concept alternatives for
the channel landscaping.

PHX/STAKEHOLDER MEETING MINUTES 2.DOC 161888



WGA FIELD REVIEW

SUMMARY

WGA hosted the field visit by providing the transportation. The north alignment corridor
was reviewed first, with stops at the PLF (at the confluence of the existing channel across

. WGA), and a brief stop along the existing channel to the west of Ellsworth Road. The
following issues/constraints were noted:

1. At the confluence of the existing channel and PLF, it appears that there is sufficient
depth to accommodate the grade of a north alignment. The DCR recommended that the
north channel alignment outlet to the PLF within the concrete section, east of the
confluence. Survey and as-built information need to be reviewed to verify that outletting
at this location would be possible.

2. Grade control structures along the PLF are approxiinately 24-inches high with minimal
scouring observed. Signs of water in the PLF were observed no higher than roughly
one-quarter of the channel depth.

3. Concrete rubble is used extensively as bank protection along the existing channel
through the WGA property. Native grasses and weeds occur sporadically within the
channel.

4. At its crossing with the existing channel, the access road is eq~ipped with seven 60-inch
diameter corrugated metal pipes with shotcrete inlets/outlets. Art Allen indicated that
this was a temporary construction crossing.

The south aligiunent corridor was then visited with stops near the intersection of the Pecos ­
Sossaman alignments and at the Rittenhouse Channel- PowerRoad intersection. The
following issues/constraints were noted and/or discussed:

1. There are numerous archaeological sites along the entire south side of the WGA
property and in the Gila River Indian Community tribal trust land.

2. The US Weather Service Doppler radar station is located on the west side of Sossaman,
one-quarter mile south of the current Pecos Road alignment.

3. There are overhead power lines (SRP) along the west side of Sossaman, south of Pecos,,.
. and along Pecos, from Sossaman to Power Road..

4. The fuel storage tank on Pecos, east of Power Road, belongs to Kinder-Morgan, and is no
longer in service. A lO-inch fuel line extends from the tank to Power Road. When the
Rittenhouse Channel was constructed, the fuel line was cut off from the south.

5. There is a water line, apparent from visible fire hydrants, in Pecos Road from the fuel
storage tank to Power Road.

6... The existing wastewater treatment plant (WWTP) at Power Road and Pecos is no longer
in service. Kelly Jensen indicated that there are old mercury seals in the trickling filters

. that need to be removed. A lift station will replace the WWTP, at its current location,
will discharge into a 21-inch sewer line in Power Road.

•

•

•
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WGA FIELD REVIEW

7. Concrete rubble has been used as fill material in portions of the WGA property north of
Pecos Road, between Hawes and Sossaman. There is also a closed Air Force landfill
located south of the treatment plant and the fuel storage tank.

8. The Rittenhouse Channel has a series of grade control structures, which also protrude
into the channel section, siririlar to that of a weir. East of Power Road, the channel flows
into a settling basin approximately three acres in size. There is a 6-cell concrete box
culvert (each cell is approximately 8-feet wide) under Power Road. Two of the cells
accommodate low flows from the settling basin.

9.. The City of Mesa has approved an alignment for Pecos Road from Ellsworth Road to just
east of Sossaman. This approved alignment is roughly %-mile south of the Pecos section
line. The Power Road Corridor Study was recently completed for MCDOT (Mike Smith
P.M.) and presents three alternative alignments for Pecos Road between Sossaman and
Power. .

The field tour was concluded and attendees regrouped in WGA's Board Room for follow-on
discussions. Rick Counts pointed out that Harris Cattle Company and Circle G properties
are interested in a Pecos Road alignment that would be Ih-mile south of the section line
instead of the 1f4-mile alignment approved by the City of Mesa.

Discussions were held regarding the Ellsworth Road chanriel section and general
appearance. Rick Campbell presented photos of landscaped channels throughout the Valley
and offered initial concepts to be considered by the team.
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ELLSWORTH ROAD FINAL DESIGN
PROJECT INSTRUCTIONS

MCDOT

Ellsworth Road Final Design
Guadalupe Road to Germann Road

.PROJECT INSTRUCTIONS

MCDOT Work Order Number: 68927

CH2M HILL Project Numbers:

161888.ED.01 - Project Management and Coordination
161888.ED.02 - Preliminary Channel Evaluation
161888.ED.03 - Drainage - Roadway and Channel Design
161888.ED.04 -:- Geotechnical Investigation
161888.ED.OS':" Landscape Design
161888.ED.06 - Survey and Mapping
161888.ED.07 - Utilities
161888.ED.08 - Roadway

Tasks 1,6,7,8
Task 2

Tasks 3.2,3.10,5.5,5.11
Tasks 3.9,5.6

Task 4
Task 5.7

General Scope·
Tasks 3.1,3.3 - 3.8

Project Overview -.
- ..

Maricopa County Department of Transportation (MCDOT) has entered into
agreements with both the- Flood Control District (FCDMC) and the City of Mesa to
jointly fund the design and construction of the proposed Ellsworth Road and
Drainage Channel improvements. This project is being administered by MCDOT.

The project consists oltwo primary work efforts:
~ Drainage Channel Evaluation
~ Ellsworth Road and Channel Final Design

Drainage Channel Evaluation. A preliminary engineering and alignment evaluation
.will be conducted to select a preferred alignment for the Ellsworth drainage channel

,- outlet. The outlet extends from Ellsworth Road, near Pecos Road, to.the East_
Mapcopa Floodway (EMF). The evaluation will identify alignment and cross section
alternatives in two possible corridors (north and south of Williams Gateway Airport
[WGA]). Environmental and economic impacts will be assessed and evaluation
criteria established for determination of the preferred alternative. This alternative
evaluation effort is expected to be performed within theJirst four months of the
project. Several meetings with the agencies and stakeholders are expected and will
result in roughly a 100-page document;

Ellsworth Road and Channel Final Design. Upon selection of the drainage channel
alignment, final design of the roadway and channel will be conducted. The design

- includes improvements to Ellsworth Road from an existing two-lane rural roadway
to a four-lane and six-lane urban roadway with raised median and signalized
intersections. The roadway project limits extend from Germann Road to Guadalupe
Road; the majority of which is within Mesa City limits~
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The Ellsworth Road Corridor Study was completed in December 1997, and the DCR •
was completed in October 1999. Both studies will be used as the basis for channel
alignment selection and final design of the roadway. The Ellsworth Road DCR study
shows the limits of both the four-lane and six-lane sections.

WGA has recently prepared a concept master plan of the airport facility, showing
future commercial development and terminal facilities on the east side of the airport.
Additionally, WGA completed the overlay and extension of its center runway in late
1999. The extension of the runway towards Ellsworth Road and construction of a
50:1 glide slope creates minimum clearance over Ellsworth Road at Pecos Road. The
planned expansions of WGA are very important and will have significant impact to
the channel alignment selection as well as the roadway design. Right-of-way will be
required from WGA.

Ellsworth Road fronts the General Motors (GM) Proving Grounds from Pecos Road
to Elliot Road, a distance of four miles. The latest, but unconfirmed, information is
that GM intends to sell the property by 2002. This could have a significant impact on
the design of Ellsworth Road, but is contingent upon the City of Mesa's position
regarding future development plans for the property. Discussions with the City of
Mesa will have to take place in the near future to determine our approach to the
design of Ellsworth Road with respect to the GM property.

Final design and preparation of construction documents (PS&E) is expected to be "
completed in approximately 12 months from MCDOT;s acceptance of the channel
evaluation study. Plans will be prepared in metric format following MCDOT
standards, and using a combination of MCDOT and City of Mesa design criteria
(defined in the nCR, but needs to be reviewed). The plans will consist of
approximately 300 drawings and 150 sheets of cross sections.

"Team Organization
," The project team is shown in the organization chart presented in Figure 1. Key

project staff and subconsultants have been: identified and are named. Some
additional staff may be assigned to work on specific elements during the project
with the approval of the Project Manager or TaskLeads. Task leaders will be
responsible for their respective scope, schedule, and budget, including staff
assignment and subconsultant oversight. "

The relationships of the funding agencies and project stakeholders are presented in
Figure 2.

•
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Figure 1. Project Team Organization Chart
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Figure 2. Ellsworth Road Stakeholders
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Task Descriptions

The following describes general task assignments for the project team. However,
-each project team member is expected to carefully review the contract Scope of
Work, and discuss the scope, schedule, and budget with the task lead and PM to
obtain a full understanding of the work involved. The contract Scope of Work
consists of a General portion and a Detailed portion, both of which are included as
Attachment A.

02 Preliminary Channel EVf;l.luation

_Task Lead; Tricia Brown. Tricia Brown will be responsible for the daily oversight
and coordination of the Pre~DesignAlternatives Analysis study and report. She will
be the focal point for coordinating the efforts among the disciplines, including
environmental, drainage (Dibble), Landscaping (premier) and site civil.

-Up to ten alternatives will be developed and analyzed. The two corridors are
. identified as the South Perimeter corridor along the south side of WGA, and the
North Perimeter corridor which is on the east and north sides of WGA. Channel
types will consist of earthen, concrete, and closed conduit{pipe).

. .

CH2M HILL will lead in the evaluation study and preparation of the report. Tasks
include environmental reviews, alternative development, evaluation criteria,
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•Eden Britt will be responsible for preparing the 404 permit application and
coordinating with MCDOT during the submittal process. MCDOT is responsible for
submitting the 404 permit to the Army Corps of Engineers. .

Tricia Brown will lead in identifying requirements and costs for any permits
necessary to construct each of the viable alternatives.

alternative selection process, conducting meetings, and report preparation. Dibble
and Associates (Dibble) will assist by providing hydrologic and hydraulic analyses •
as defined in their Scope of Work. Dibble will also assist in other defined efforts
such as development of the alternatives, scour analyses, effects of landscaping in
channel, channel costs and right-of-way determination. Premier Engineering
(Premier) will provide initial landscaping concepts to be considered with the
channel alternatives, and refine the landscaping concepts for the preferred channel
alternative. Concepts will be for a basic landscape plan and two enhanced plans.

.CClsts of the landscaping options will also be provided.·

Meetings iden~ified for the study effort include a field meeting to identify cham1el
corridors, a meeting to discuss preliminary findings and landscaping alternatives,
and a meeting to discuss hydrology results and to finalize evaluation criteria.
Dibble, Premier and CH2M HILL will have representatives in attendance at each

.meeting.

Tricia Brown will provide coordination with Dibble to determine right-of-way
acquisition needs for each viable alternative. This will include identifying current
ownership and cost estimates per acre of land based on available data.

Eden Britt will be responsible for the preparation of an Environmental Overview
discussing known hazardous materials, cultural resources, and biological species in

·.the project area.

,. 03 Drainage - Roadway and Channel Design

Task Lead; Brian Fry I Dibble. Brian Fry will be responsible for the overall road.way .
· and channel" drainage designs. The DCR proposes the use of a storm drain system to
"collect runoff within the right-of-way and outlet flows to the proposed flood control
channel selected in Task 2. Drainage plans will be prepared using metric units. The·
Drainage Report is to be prepared with metric units as well as English units in·
parentheses. "

· Tom Wolf, Tricia Brown, and Brian Fry will coordinate with the stakeholders and
each other to keep current on issues and developments that may affect final design
of Ellsworth Road and the channel. Tricia Brown will be responsible for obtaining
as-built drawings from Scott Vogel relating to the Elliot Road drainage features and
design. These drawings will be incorporated into the final design. " •
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Deliverables provided by Dibble include storm drain plans, profiles and details,
culvert schedules, flood control channel plans and profiles, culvert crossings,
channel typical sections, channel details, and channel cross-sections.

"File transfer and coordination between CH2M HILL and its subconsult;;mts is
discussed in a later section.

04 Geotechnical Investigation

Task Lead; Dave Allard. Dave Allard will be responsible for overseeing the
geotechnical investigation and pavement designs. Speedie and Associates will
conduct the field investigation and prepare a report summarizing their findings.

The geotechnical investigation will be conducted to determine the existing
pavement section, subgrade conditions, and characteristics of borrow material. Four
pavement sections are to be developed and costed for review as part of the Value
Engineering Study. A recommendation for a Superpave mixture design and a
pavement structural design based on current ADT and Year 2020 ADT, both
provided by MCDOT, will be included.

"Additional items included in this task are" approximately 34 borings and laboratory
testing along the proposed roadway alignment; additional investigations along the
proposed flood control channel; and up to six laboratory corrosion tests including

5->"- " measurement of chlorides and sulfates." ."
t~~.~·

The Geotechnical Investigation is to begin as soon as possible. However, the project
status and issues are to be reviewed with the project team before lab testing begins
to optimize the benefits of the lab tests for the pavement designs.

05 Landscape Design

Task Lead; Jeff Engelmann! Premier. Premier will be responsible for developing the
""'conceptual landscape plan (in Task02 above) and the final construction plans,

specifications, and estimates for landscaping and irrigation along Ellsworth Road
and the Ellsworth Road Flood Control Channel. The raised median"throughout the
project area will receive no landscaping treatment. However, the raised median will
be equipped with pipe sleeves for future irrigation futility needs.

Premier will make a presentation of their plan to address details of the landscape
features, hydraulic performance of the channel, and to receive comments and
direction from "the stakeholders prior to beginning the final design to avoid
unnecessary rework.

Deliverables that are inCluded in this task include channel landscaping plans and the
irrigation plans for both the roadway (back of curb) and the channel. Premier will be
required to coordinate with CH2M HILL and Dibble during the landscape design
and preparation of PS&Es. " "
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File transfer and coordination between CH2M HILL and its subconsultants is
discussed in a later section.

06 Survey and Mapping

Task Lead; Larry Maldonado I Project Engineering Consultants (PEC). PEC will be
responsible for the coordination, development, and delivery of the aerial mapping.
PEC will set the survey control based on Collins-Pina survey monumentation
presented in the Corridor Study and DCR. PEC will meet with Tricia Brown and
Tom Wolf prior to performing field work to review existing survey information and
to identify other survey data that may need ~o be .obtained.

The aerial photography and mapping of the project area will be flown by Kenney
Aerial Mapping. Low level aerial photography will be taken for mapping the
project and use in the final design of the road and channel. High level color
photography will be taken for delineation of jurisdictional waters. Delineation will
be performed by Dibble. Mapping of the roadway is to begin as soon as possible.
Mapping of the channel will depend on the selection of the final alignment.

Additional field surveys may be necessary once the channel alignment is
determined. Coordination with CH2M HILL is very important to maximize the
benefit of the field survey efforts.

07 Utilities

Task Lead; Tricia Brown. This task includes researching and updating the existing
utility inventory of the project area. Mario Brown will be responsible for utility
~esearch, obtaining available utility maps, and a field reconnaissance of above
ground utilities. Tasks include submitting plans to affected utility companies for
their review. The MCDOT Utility Coordinator will track the utility company
comments and coordinate with CH2M HILL.

Where utility relocations are deemed necessary, the MCDOT Utility Coordinator·
will be responsible for contacting the utility company and coordinating the process.

MCDOT will provide pothole information where elevations of existing utilities are
necessary to prevent conflicts with proposed design. The TBE Group, Inc. will
provide additional underground utility locating services that are necessary and
identified by CH2M HILL.

Deliverables included in this task are utility relocation plan sheets with associated
cost estimates and existing utility locations on the plan and profile sheets. Mario
Brown will coordinate all known utility locations with Laren Livingston for
inclusion in the roadway design plans. Plan and profile sheets will include the type,
size, location and elevation of the utilities.

•

•

•
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08 Roadway

Task Lead; Tricia Brown. The existing 28-foot asphalt concrete roadway will be
reconstructed to a four-lane rural principal arterial roadway with a raised median,
except that a 47-foot half width urban principal arterial will be constructed between
Pecos Road and Elliot Road (eastern half) and from Pecos Road to the future Ray
Road alignment (western half).

Tricia Brown will be the task leader and responsible for overall preparation of the
roadway plans and coordination with the other disciplines. Mario Brown and Laren
Livingston are the design engineers and will produce the roadway design
deliverables. These deliverables include typical sections, summary/quantity sheets,
earthwork summary, roadway plans and profiles, roadway details, access drive
plans and profiles, and roadway cross sections. Amy Jones and Anne Gibbons will
provide technical assistance during plan preparation. Definition of their °

involvement will be made later.

Mike Kies will act as task leader for the traffic portion of the project. Mike and
Christine Warren are responsible for preparation of the intersection layout details,
signing and striping sheets, and traffic control. Christine will prepare the traffic
drawings under Mike's oversight. Amy Jones and Anne Gibbons will provide
technical assisOtance during plan preparation. Definition of their involvement will be
made later.

Street lighting and signalization will be designed by Scott Asher and Christine
Warren. Scott will perform the lighting and electrical designs. Christine will obtain °

City of Mesa requirements and provide the daily coordination with Scott, so that his
effortcan be minimized. Christine will prepare the lighting and signal drawings °

under Scott's oversight. Lighting is required for six major intersections. A Lighting
Analysis Report will be prepared to document pole spacing, heights, and lighting
levels for the typical street section (ultimate condition) and the section under the

;,WGA glide slope. Signalization is required for three intersections; Germann, Ray,
and Elliot. °

Mario Brown will be responsible for maintaining the design calculations notebook.
All calculations shall be provided to Mario for inclusion at the 100% submittal. The
design notebook will be divided into the major disciplines. Tricia Brown will
provide a list of calculations that are to be documented and included in the
calculations notebook.

Tricia Brown will be responsible for preparing the final cost estimate and special
provisions as well as compiling the 100% final PS&E submittal. Willie Paiz will
assist in developing cost estimates. Quantity estimates will be provided by the
respective design engineers in each discipline. This will be detailed by Tricia in a
later memo. .
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Electronic File Coordination

Coordination of electronic files between project team members and subconsultants
will be managed by Laren Livingston. A secure FTP site will be established for this
project and user instructions and privileges (access rights) will be distributed once it
is up and running. All communication, questions, coordination shall be through
Laren Livingston to prevent confusion and / or loss of design changes, etc.

The following items shall be adhered to by the entire project team to ensure that
standards, seed files, design changes, etc. are consistent. An expanded expl~nation

will be provided in the forthcoming instructions on the use of the FTP site.

• Use MCDOT CADD standards (http://wWw.mcdot.maricopa.gov/FCG).

• All team members will be responsible for ensuring that they are using the
current MCDOT seed files, resource files, cell libraries, etc...

• Any deviation from the MCDOT CADD standards shall be approved by
CH2M HILL and additional level assignments shall be communicated to
CH2M HILL and other members of the team that may use the affected file.

• TIe drainage channel stationing to roadway stationing; channel stationing shall
be labeled in such a way as to be easily distinguished from roadway stationing.

• Drainage plan sheets will be cut separately from roadway sheets, but where.
possible will have the same match lines as the roadway plan sheets. .

• CH2M HILL will create a project folder on the company's FTPsite
(ftp.ch2m.com), which will allow members of the team to pull and place files.
The user name and password needed to access the site will be distributed after
.the project folder has been created. When a significant change has been made to a
file that may affect another team member's work, the owner of the file shall
notify the affected team members. This procedure should help to ensure that all
members of the team are working with files that contain pertinent updates.

• The project sheet borders will be created by. CH2M HILL and will be available on
the FTP site.

•

•

Managing Change

This project is subject to a variety of uncertainties and dynamic conditions. Reacting
to 'what-if' scenarios', or difficulties and/or delays in reaching consensus on
alternative selection arejust two ways in which the project can quickly get out of
hand. While negative change may threaten the balance of scope, cost or schedule,
positive change can enhance value and/or save money. Therefore, success in project
execution requires a systematic, proactive approach to controlling potential changes..
Open communication at all levels is critical to ensure that the manner in which we •
deal with change is effective.
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Types of change to be considered include:

• Scope - The tasks to be performed, the interdependencies between them, or
the method by which the tasks are executed;

• Time - The amount of time needed to execute the work or task;

• Cost - The expenditure required to complete the work;

• Quality - The accuracy of performance and outcome of tasks. Meeting
MCDOT's expectations and needs; and

• Personnel - The types and amount of expertise needed to perform a task.

To maintain an effective balance among these factors, it is ne~essary for the entire
project team to be sensitive toward potential change issues, and to bring them to the
team's attention as soon as possible. This is best accomplished by frequently .
reviewing and reporting progress and future task execution. The PM will perform a
routine, proactive monitoring of the project workplan by comparing current task
execution to the originally planned scope, budget, schedule, and resources. This will
be done through our regular project meetings. Adjustments that are made will be
brought to MCDOT's attention with one or more proposed alternatives for dealing
with the change.

M~nagingchange will be the PMs responsibility, but requires timely, accurate input
from all team members, including subconsultants and MCDOT. Changes will be
tracked and monitored using a simple spreadsheet/log model in conjunction with a
Change Notification Memorandum. This memorandum will present a summary of
each change (description, background, originator, etc.), its effects on the project
scope, schedule, and budget, and the Consultant's recommendations as to its
benefit/appropriateness. Acknowledgement by MCDOT will be requested prior to
reacting to such change conditions. An example of the Change Notification

,.Memorandum is under development.

Issue Resolution Process

Issue is
identified and
presented to
CORE Team

¢ Recommendations
made to Funding
Partners by.
Consultant

¢ Decision made by
Funding Partners.
Escalation if
required

¢ Direction
provided to
Consultant
by MCDOT

• Issues may be raised by any of the CORE Team members. They should be
presented with an explanation of the concern, and a proposed course of
action. Issues raised in a formalized manner can be properly documented and
tracked by the Consultant.
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• Recommendations will be made by the Consultant, and will address the
impacts to the project. Consultant will advise MCDOT of any change in
design contract (scope, schedule or budget) as a result of implementing the
proposed course of action.

• Decisions will often times be made through discussion with the Funding
Partners. This can be accomplished in separate forum, bye-mail, telephone,
or other method, and should be lead by MCDOT. It is very important that
decisions are made in a timely manner, and an escalation process should be
defined, naming individuals and time commitments for making decisions.

• Direction will be given to the Consultant by MCDOT.

Project Team

MCDOY
Dave DeWeese, Project Manager / (602/506-8626)

daviddeweese@mail.maricopa.gov
Chris Hassert, Assistant Project Manager / (602/506-6167)

o chrishassert®mail.maricopa.gov
Renate Lewis, Contra°ct Administrator / (602/506-8647)

CH2M HILL 0(480/966-8188)

o Tom Wolf, Project Manager
[Cell: 602-885-0523]
twolf@ch2m.com

Tricia Brown, Task Leader/ Roadway Design
tbrown3@ch2m.com

Laren Livingston, Project Engineer
llivings@ch2m.com

Mario Brown, Design Engineer
mbrown3@ch2m.com

Mike Kies, Task Leader / Traffic
mkies@ch2m.com

Scott Asher, Design / Lighting & Signals
sasher@ch2m.com

Christine Warren, Project Engineer
cwarren@ch2m.com 0

Amy Jones, Design Engineer
ajonesl@ch2m.com

Eden Britt, TaskLeader / Environmental
ebritt®ch2m.com

Dave Allard, Task Leader / Geotechnical
dallard@ch2m.com

Ginny Schoonaert, Ad~inistrativeAssistant

•

•

•
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gschoona@ch2rn.com
Anne Gibbons, CAD Technician

mgibbonl@ch2rn.com
Ryan Mack, Project Accounting

Dibble & Associates (602/957-1155)

Brian Fry, Project Manager (Drainage)
bfrv@dibblecorp.com

Premier Engineering (602/829-6000)

Jeff Engelmann, RLA (Landscape Architect)
jengelmann@pre-engr.com

Project Engineering Consultants (602-906-1901)

Larry Maldonado, Project Manager (Survey)
Iarry@pecaz.com

TBE Group, Inc. (602/749-8550)

Dave Huscher, Utility Location
dhuscher@tbegrp.com

A comprehensive listing ofother project contacts (including agency representativesj is
maintained and kept in the project files (P: \161888 \ PM \ Correspondence \ Contacts).

Communications and Record Keeping

Email

MCDOT, CH2M HILL and their subconsuItants utilize e-mail and its use is
encouraged for daily communication. However, e-mails should only be prepared
and sent by the task leaders or the PM. Other task leaders should be copied as

,.' appropriate (when in doubt copy the other task leaders). The PM is to be copied on
. all e-mail correspondence between MCDOT and the Project Team. .

. .

E-mail should not take the place of written correspondence when addressing
contractual matters. .

Project Files

Project Files will be set up electronically and in hard copy. The electronic files will be
set up in the same manner as the paper files.

Electronic project file folders are currently set up and are listed below. Task Leaders
have the prerogative and are encouraged to set up sub-folders as necessary for their
individual Tasks. This however, should be coordinated with the project assistant
and PM just to maintain t~e overedl project organization.
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P:\161888\

PM - Project Management
Agreement (SSB)
Correspondence
Invoices
Meetings
Quality Control
Subconsultants

CH - Channel Alignment Study
DR - Drainage
GT - Geotechnical Investigation
LS - Landscape
RD - Roadway Design

. SM - Survey and Mapping
UT - Utilities

A paper copy of all final deliverables and calculations will be produced. The project
files will be located in the transportation group's project shelf. Filing will be done by
the project assistant or task leader after the PM has reviewed the material.

Records of pertinent telephone conversations are to be prepared immediately
.. following the conversation and maintained in the project file.

•

•Schedule

The attached project schedule was submitted as part of the proposal and will be
.updated as needed. The project schedule is included as Attachment 3.

Budget (labor hours)

"Labor and expense budgets (CH2M HILL costs) are located in the project file and
should be reviewed by the task leads.

Invoices

Invoices must be promptly and accurately submitted to expedite the approval
process. CH2M HILL will submit monthly invoices to MCDOT by the 10th of each

. month for the previous calendar month's work. Subconsultant invoices are to be
submitted to the address shown in the subconsuitant agreement, attention Kim
Russart, and must be received by the 5th of each month to ensure they are included
in the current billing cycle.

•
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A separate meeting will be scheduled in December 2000 to discuss the specific
invoicing process and MCDOT requirements. Attachment D presents a sample
invoice that is currently under development and review. When approved, an
electronic copy will be provided to assist subconsultants in the preparation oftheir
invoices.

to"
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Sign In List
Core Team Ellsworth Road Project

Final Design

Ellsworth Road - Germann Road to Guadalupe Road

Work Order #68927

Name Company/Organization Phone Number Fax Number E-Mail Address In Attendence?

DeWeese, Dave MCDOT 602-506-8626 . 602-506-5969 daviddeweese@mail.maricopa.gov

Hassert, Chris MCDOT - Technical 602-506-6167 602-506-5969 chrishassert@mail.maricopa.gov

Swart, Nicolaas MCDOT - Traffic 602-506-0599 602-506-8758 nicolaasswart@maiJ.maricopa.gov

Rose,John MCDOT - Survey

Phillips, Joe MCDOT - Geotechnical 602-506-1317 602-506-7239 jphillips@mail.maricopa.gov

Palmeri, John MCDOT-ROW

Sutton, Olin MCDOT - Utilities 602-506-5992 602-506-2818 olinsutton@mail.maricopa.gov

McMullen, Kelly MCDOT - Environmental 602-506-8091 602-506-4882 kellymcmullen@mail.maricopa.gov

Crowe, Roberta MCDOT - Public Involvement

Ohler, Bobbie FCDMC 602-506-2943 602-506-8561 bao@mail.maricopa.gov

Jensen, Kelly City of Mesa 480-644-4254 480-644-3992 keny-jensen@ci.mesa.az.us

Kramer, Jeff City of Mesa 480-644-5586 480-644-3992

Foy, Mitchell City of Mesa 480-644-3556 480-644-3130 mitchell-foy@ci.mesa.az.us

Cline, Mike Williams Gateway Airport 480-988-1013 480-988-2315 mcline@f1ywga.org

Klinger, Scott GM Proving Grounds 480-827-5109 480-827-5965 scott.klinger@gm.com

Mullen, Dan GM Proving Grounds 480-827-5130 480-827-5905 danieJ.mullen@gm.com

Counts, Rick Harris Cattle Co. 602-955-7097 . 602-955-7169 scienceaz@aol.com

4ulme, Lenny City of Mesa 480-644-3121 480-644-3909 lenny-hulme@ci.mesa.az.us

mk, Dan Dibble & Associates 602-957-1155 602-957-2838 dfrank@dibblecorp.com
:;---,

. t::ngelmann, Jeff Premier Engineering 480-829-6000 480-829-6016 jengelmann@pre-engr.com

Campbell, Rick Premier Engineering 480-829-6000 480-829-6016 rcampbell@pre-engr.com

Allan, Art Williams Gateway Airport

Wolf, Tom CH2M Hill 480-377-6205 480-966-9450 twolf@ch2m.com

Brown, Tricia CH2MHill 480-377-6225 480-966-9450 tbrown3@ch2m.com

Schoonaert, Ginny CH2M Hill 480-377-6281 480-966-9450 gschoona@ch2m.com

Degennes, Dave FCDMC - Hydraulics

Lopez, Michael FCDMC - Engineering

Stevens, Bob FCDMC

Vogel, Scott FCDMC

Hanson, Bill City of Mesa

Sunstair, Dan City of Mesa

-
---.
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MEETING SUMMARY CH2MHILL

Ellsworth Road Project 'Team Kick Off Meeting

ATTENDEES:

Rick Campbell (Premier), Jeff Engelmann
(Premier), Mike Kies, Dan Frank (Dibble),
Brian Fry (Dibble), Laren Livingston,
Mario Brown, Tricia Brown, David
Allard, Chuck Gardiner (PEC), Chris
Hassert (MCDOT), Eden Britt, Christine
Warren, Willie Paiz, Travis Bix (TBE),
Tom Wolf

INVITED BUT NOT IN ATTENDANCE:

Amy Jones, Dave Huscher (TBE), Dave.
DeWeese (MCDOT), Larry Maldonado
(PEC), Anne Gibbons, Scott Asher
FROM:

Ginny Schoonaert

DATE:

November 29, 2000

Attendees introduced themselves. Tom Wolf identified project team members.not in
attendance. They include Scott Asher/DEN who will be coordinating lighting and signal
design with Christine Warren, and Ryan Mack/BOI who is the Project Accountant.

Tom Wolf gave a brief overview of the project and identified the project team. This final
design project is preceded by a Corridor Study and DCR along Ellsworth Road from
Baseline Road to Germann Road. The limits of this project extend from Guadalupe to
Germann Roads. along Ellsworth Road. .

Project Instructions were distributed and reviewed. Tom stated that the success of this
project relies heavily on team members recognizing their roles and maintaining open
communication. The project team is a group of very qualified people who are expected to .
take responsibility for their tasks. . .

This project will be completed in two phases. The first phase is an evaluation of the
Ellsworth Road drainage channel, which includes looking at 10 different alternatives,
varying in horizontal alignment and channel type. The second phase is the final design of

,. the roadway, which includes plan preparation, cost estimates, and special provisions.

MCDOT, FCDMC, and City of Mesa are funding stakeholders in this project Non-funding
stakeholders include General Motors Desert Proving Grounds (GM), Williams Gateway'
Airport (WGA), Harris Cattle Co (Harris), and Mesa Air Park.

Discussionwas held regarding the closing and pending sale of the GM property along the
.eastern portion of Ellsworth Road. GM representatives indicated that their operations
would cease in December 2002. Pending sales of the land are undetermined and may consist
of the sale of specific parcels, no't necessarily the entire property.

Flooding conditions along Elliot Road and at the GM property were mentioned. GM
indicated that they currently have a large retention basin in the center of their plant that
collects flows from the east.

WGA plans to extend their north runway 550 feet. Lighting this area within the height limits
of 15 feet will be a challenging part of this project. This could have serious impacts to

. .
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Ellsworth Road. The project will also include signalized intersections at Germann, Elliot and •
Ray Roads.

There are several issues to be addressed by the Core Team before major design decisions can
be made. Building consensus among the Core Team during the initial stages of design will
prevent rework and keep the project on schedule and budget.

The geotechnical field work should get started right away. Soil borings along Ellsworth
Road will be used to determine the pavement, which is to be presented at the VE study
scheduled in February.

Jeff Engelmann/Premier suggested contacting WGA to get their input on the channels and
if they will be turf or not.. Most preferable would be desert for low maintena~ce.

PEC will do the survey and aerial mapping. This should take about a week and a half. They
need to contact GM and WGA for permission to set panels. This should all be done
sometime in December.

.Eden Britt stated that the environmental effort will be executed in two parts; the initial
assessment and the 404 Permit application. The Permit application won't be submitted until
design plans are at the 70% level.

The COM needs to be contacted to find out their requirements for light poles. A question
was raised about the location, either in the median or on the roadside.

CH2M HILL will go through existing utility information collected during preparation of the
DCR and make sure it is complete. Premier Engineering will need informationof existing
utilities and the proposed locations of light poles, etc. early on in the design process.

Joe DiVito will be coordinating the quality control reviews. He will need to identify
individual reviewers for the various disciplines. Tom will discuss the QC review effort
further with Joe.

There will be monthly project team meetings. There will also be 12 Core Team meetings
including FCDMC and COM. Ultimately there will be meetings every other week.

,. Laren Livingston discussed the process that will be used to maintain uniformity of design
files between team members. Lareri will be the point of contact among team members for
sharing, revising, updating electronic files. This will prevent confusion and provide a focal
point for everyone to coordinate their work products.

Scope changes need to be managed properly. Anything that changes from the scope should
be tracked. As part of this process, it is proposed that change notification memorandums be
written and signed by MCDOT. This will allow the project team to track changes and
document scope creep.

Daily correspondence should be done bye-mail. E-mails pertaining to design issues, project
decisions, etc. will be printed out, and a hard copy will go into the project files. E-mails to
MCDOT or e-mails relating to scope will be copied to Tom Wolf. Any letters or hard
correspondence going to MCDOT will be reviewed and signed by Tom Wolf.

•

•
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Tom Wolf requested that the sub-consultants provide a monthly progress report with their
invoices. These progress reports will be incorporated into his monthly progress reports that
go to MCDOT. The subs reports can be sent directly to Tom via e-mail.

Archiving of files should be done as each task is closed. Original calculations shall be
forwarded to Mario Brown for inclusion in the calculation notebook.

Sub-consultant agreements will be sent out as soon as Tom Wolf gets the Notice to Proceed
from MCDOT.
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Gregg A. Creaser. P.E.

Brell P. Creaser. P.E•.
Donald L. Cornelison. P.E.

Sleven A. Griess. P.E.
Timothy J. Rhelnschmldt. R.G.

Keilh R. Grevel. P.E.

Mr. David Allard
CH2MHILL
1620 W. Fountainhead Parkway Suite 550
Tempe, AZ 85282-1843

RE: Project No. Ol0034SA
Supplemental Drainage Channel
Ellsworth Road
Germann to ~ Mile N. of Elliot
Mesa,AZ

Dear David:

As requested, Speedie & Associates conducted a supplementary investigation of a portion of the
subject site along the proposed drainage channel. The purpose of this investigation was to provide

_. additional infonnation for the referenced project, No. 010034SA. This letter report presents our findings.

On June 6, 2001, seven (7) soil test borings were drilled at the approximate locations shown 011 the
attached Soil Boring Location Plan. All exploration work was carried out under the full-time supervision
of our staff geologist,. who recorded subsurface conditions and obtained samples for laboratOly testing.
The soil borings were advanced with tmck-mounted CME 55 drill rig utilizing 7-inch diameter hollow
stem flight augers. Detailed infonnation regarding the borings and samples obtained can be found on an
individual Log of Test Borin~ prepared for each drilJing location.

As the logs indicate, subsoil conditions consist of interbedded composites of clays, silts and sands
with subordinate amounts of gravel and with varying degrees of calcareous cementation to depths of up to
6.4 meters (21 feet) below existing grade. Standard Penetration Test values generally range from 4 to 50+
blows per 300mm (fooO, generally increasing with dept!l. No groundwater was encountered during this
investigation. Based on visual and tactile observation', the soils were in a 'dry' stat~ at the time of
investigation.

Laboratory testing indicates in-situ dry densities of the upper soils ranging from 1430 to 1795
kg/m3 (89 to 112 pct) at 3.3 to 7.5 percent moisture, at the time of investigation. Liquid limits ofthe clays
are in the 20 to 33 percent range with plasticity indices ranging from 3 to 17 percent. The upper clayey
soils exhibit volume increase due to wetting of approximately 0.6 percent when re-compacted to moistures
and densities normally expected during const11.lction. Undisturbed samples displayed compression during
increasing loading up to a load of 53 kPa (1,100 psf) and additional compression after inundation. Direct

- shear testing indicated cohesion of65 kPa (1350 pst) and a friction angle of27 degrees.

3331 East Wood Street • Phoenix, Arizona 85040 • Phone 602-997-6391 • Fax 602-943-5508 • www.speedle.net
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The data presented herein is based on the assumption that soil conditions do not vary significantly
.from those found at specific sample locations. Our work has been performed in accordance with generaIly
accepted ~ngineering principles and practice; this warranty is in lieu of all other warranties expressed or
implied.

Timothy J. Rheinschmidt, R.G.
.....

~<.(;/: ,;i:·;·'J;#@~:~;:\
.,~ t) ( . #."1.~. , ..._ .. ~.::. #/ (. ,.I '.\ :~) \,," {' _.-'" :.,.~:J.. t ~:,:." 'I, .... ,~

....... . " ...._.............. ,,!·:,!~"'--·!lII-"?·.·J::-tlj 1\ •.. 11

..- ....-....... '. .. f1 ij"l': .·~r· . .... ···:r···.\~
, . Ii .r_ l .•,;r.( ii.' ,q .,,~: 1/ .. ·.I!

G A C PE ~\i:C i ::•.• :.~ 00 _:'.'J !i~:I:

regg . reaser, . '\,,:i~~i~i!~~'l

Attachments: Boring Logs, Boring Location Plan,
Tabulation of Test Data, Moisture-Density Relations,
Consolidation Tests, Shear Test Diagram and Swell Test Data

FILE: DEPT_5\200 I\RPTS\o1 00J4SA\01 00J4SA.L1rRpl

CH2M HILL
Ellsworth Road Drainage Channel

Project No. 0lO034SA
August J. 200 I • Page 2
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TABULATION OF TEST DATA
PARTICLE SIZE DISTRIBUTION ATTERBERG....
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8·29 RS-3 RING 3.35 NT NT 12 . 28 67 86 100 28 15 13 NT 51 NT NT NT NT SW-SC

B·30 BS-3 BULK 3.05 NT NT 18 30 53 71 100 20 17 3 NT 70 NT NT NT NT SM

B-31 85-2 BULK 1.52 NT NT 33 50 69 80 100 20 15 5 NT 52 NT NT NT NT SC-SI\

B·31 RS-4 RING 3.23 7.5 1589.0 NT NT NT NT NT NT NT NT NT NT NT NT NT

8·32 RS-4 RING 3.35 3.3 1792.5 19 31 55 67 100 33 16 17 NT 40 NT NT NT NT SC

6·33 RS-3 RING 3.35 4.1 1707.6 NT NT NT NT NT NT NT NT NT NT NT NT NT

8·34 S-1 SPT 0.76 'NT NT 81 99 100 100 100 28 16 12 NT 20 NT NT NT NT CL

6-34 RS-2 RING 1.83 6.2 1432.1 NT NT NT NT NT NT NT NT NT NT NT NT NT

.

I
I

Sieve analysis results do not include material greater than 75mm. Refer to the ElIswprth Road
nclllnl bormg logs tor the possibility of cobble and boulder sized materials. Germann to 1/2 Mile N/o Elliot SPE:E5CIE
NT=Not Tested .. Mesa, Arizona AND ASSOCIATES
Sheet 1 of 1 ProiectNo.010034SA... --



CONSOLIDATION TEST
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CONSOLIDATION TEST
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MOISTURE-DENSITY RELATIONS

SAMPLE DEPTH: 3.05 1m)

PROJECT NO.: 010034SA

DATE: 8/21/01

LABORATORY NO.: F7547

PROJECT: Ellsworth Road

LOCATION: Germann to 1/2 Mile Wo Elliot

BORING NO.: B.30 SAMPLE NO.: 85-3

METHOD OF COMPACTION: D698A

LIQUID LIMIT: 20 PLASTIC LIMIT: 17

CLASSIFICATION: SM ASTM SOIL DESCRIPTION:

PLASTICITY INDEX:

SILTY SAND with GRAVEL

3

MAXIMUM DRY OENSITY: 127.1 PCF
(51) MAXIMUM DRY DENSITY: 2036.0 kg/cu m OPTIMUM MOISTURE CONTENT: 9.2%

20.015.010.05.0
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MOISTURE-DENSITY RELATIONS

SAMPLE DEPTH: 1.52 (m)

PROJECT NO.: 010034SA

DATE: 6121101

LABORATORY NO.: F7552

PROJECT: Ellsworth Road

LOCATION: Germann to 112 Mile Nlo Elliot

BORING NO.: 8-31 SAMPLE NO.: 8S-2

METHOD OF COMPACTION: D698A

LIQUID tlMIT: 20 PLASTIC LIMIT: 15

CLASSIFICATION: SC-SM ASTM SOIL DESCRIPTION:

PLASTICITY INDEX:

SILTY, CLAYEY SAND with GRAVEL

5

MAXIMUM DRY DENSITY: 125.0 PCF
(SI) MAXIMUM DRY DENSITY: 2002.3 kg/cu m OPTIMUM MOISTURE CONTENT: 8.0%

20.015.010.05.0
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SHEAR TEST DIAGRAM
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Specimen Identification Cohesion, kPa Friction Angle !",9r.P, MC%• 'm

• 8-34 5.0 64.6 27.0 1492.9 6.9

~
CI

~
~

I--P-R....,.O-J~E~C~T~E~I-ls-w-o-rt-h~R-o-a~d---::G~e-rm-a-n-n-:t~o""":1~/2:-:M:':':":"i1e-:N:7/:-o"":E=:-:II~lo"":"t------J;::O:-::B~N-;::O:-. ---:::0'710:::":O:':3:"':4'::'SA-=----..

1 -=D=.:A..:.T.:..:E::..- ~6.:..:/2:...:.1.:..:/O~1_·----W ~

!!;
Q

~

l:
ttlL- =<

!.Tn 1m """T .,.__ ... 4'. -_



". ~ .
.
SWELL TES·TDATA;

MAXIMUM OPTIMUM REMOLDED INITIAL FINAL CONFINING
BORING or SAMPLE

DRY DENSITY MOISTURE DRY DENSITY MOiSTURE
PERCENT

MOISTURE LOAD
TOTAL

TEST PIT No. DEPTH, (m)
(kg/cu r:n) CONTENT (%) (kg/cu m) CONTENT(%)

COMPACTION
CONTENT(%) (kPa)

SWELL (%)

8-31, 85-2 1.5 2002.3 ·8.0 1902.4 6.4 95.0 12.1 4.79 0.6

..

Ellsworth Road
.
:

Germann to 1/2 Mile N/o Elliot 5peeCIE
Mesa, Arizona .AND ASSOCIATe:

~hoot " nf 1 Project No. 010034SA



APPENDIXB

De.sign Rainfall Data

• Precipitation Based on Isopluvials

• Rainfall Data Using FCDMC's DDMSW



PRECIPITATION DEPTHS

Return Precipitation Depth (in.)
Period 6-hr 24-hr
2-year 1.1 1.3

1DO-year 3.0 3.6

AMEC Infrastructure

•

•

••
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AMEC Infrastructure (Phoenix}
100 - Ellsworth Road

Rainfall Data

Page 1 05/06/2005

Primary Zone Number: 7 Latitude: 0.0 Elevation: a

Short Duration Zone Number: 8 Longitude: 0.0

Point Values (in)

Duration 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr

5MIN 0.29 0.40 0.47 0.56 0.64 0.71

10 MIN 0.44 0.60 0.71 0.86 0.98 1.10

15MIN 0.54 0.75 0.90 1.10 1.25 1.41

30MIN 0.71 1.01 1.21 1.48 1.69 1.91

1 HOUR 0.87 1.25 1.50 1.85 2.12 2.38

2 HOUR 0.95 1.36 1.63 2.01 2.30 2.59

3HOUR 1.00 1.43 1.72 2.12 2.43 2.73

6 HOUR 1.10 1.58 1.89 2.33 2.67 3.00

12 HOUR 1.20 1.73 2.08 2.56 2.93 3.30

24 HOUR 1.30 1.88 2.26 2.79 3.20 3.60

Alex F. Coronel {raindalal



RAINFALL INTENSITY TABLE

Rainfall Intensity (in/hr)
Tc i10 i100
5 5.64 8.52
6 5.36 8.14
7 5.09 7.75
8 4.81 7.37
9 4.54 6.98
10 4.26 6.60
11 4.13 6.41
12 4.00 6.22
13 3.86 6.02
14 3.73 5.83
15 3.60 5.64
16 3.52 5.52
17 3.44 5.40
18 3.36 5.28
19 3.29 5.15
20 3.21 5.03
21 3.13 4.91
22 3.05 4.79
23 2.97 4.67
24 2.89 4.55
25 2.81 4.43
26 2.73 4.31
27 2.66 4.18
28 2.58 4.06
29 2.50 3.94
30 2.42 3.82

AMEC Infrastructure

•

•
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17 December, 2004
AMEC Job No. 4-117-001068

Gregory Holverson, P.E.
AMEC Infrastructure, Inc.
2001 West Camelback Road
Suite 300
Phoenix, Arizona 85034

Dear Mr. Holverson:

Re: Geotechnical Services
Drainage Channel Improvements
MCDOT Project No. 68927
Ellsworth Road, Germann to Guadalupe Roads
Mesa, Arizona

Submitted herein is our Geotechnical Investigation Report for the above referenced project.
Included are the results of test drilling and laboratory analysis, and recommended criteria for
embankment protection.

Should· you have any questions concerning the recommendations presented in this report,
please do not hesitate in contacting the undersigned.

Respectfully submitted,

G.IEngineenng Oepartmenl12004 ProJeclsI4.117-00106B Ellsworth RoadlOratr13ge Chamellmprovemenls doc

c: Addressee (3)

AMEC Earth & Environmental, Inc.
1405 West Auto Driv
Tempe, Arizona 85284-1016
Tel +1 (480) 940-2320

.Fax +1 (480) 785-0970 www.amec.com
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AMEC Infrastructure, Inc.
Geotechnical Services
Drainage Channel Improvements
MCDOT Project No. 68927
Ellsworth Road, Germann to Guadalupe Roads
Mesa, Arizona
AMEC Job No. 4-117-001068
17 December, 2004

1.0 INTRODUCTION

amec·

This report presents the results of a geotechnical investigation performed by AMEC Earth &
Environmental, Inc. (AMEC) of the site of the proposed improvements to an existing drainage
channel for the Ellsworth Road Improvement project. This information was used to proVide
preliminary criteria for the design of an earthen embankment and to prepare recommendations
related to site grading, excavation and other aspects of the project where soil properties or
behavior should be considered.

2.0 PROJECT DESCRIPTION

Details of the project were provided to us by Gregory Holverson, P.E. of AMEC Infrastructure,
Inc. It is understood that a flood control channel is planned along Ellsworth Road extending
from Germann Road to Guadalupe Road. This channel segment will be a part of the Ellsworth
Open Channel component of the East Mesa Area Drainage Master Plan, which is about 3 miles
in length. We understand the current configuration to vary from approximately 10 feet to 70 feet
at the bottom of the drainage channel and to be of varying depth. However, we understand the
side slopes to be on the order of a 4H:1V (horizontal to vertical) slope. A portion of the drainage
is expected to be coincident with existing berms surrounding the GM Test Track, located along
the east side of Ellsworth Road.

3.0 INVESTIGATION

3.1 Review of Existing Data

A review of geotechnical data generated by Speedie and Associates (Speedie) for their
preliminary investigation were reviewed (Speedie Project No. 010034SA. dated August 3,
2001). Results of their investigation have been referenced herein to provide additional data.

3.2 Subsurface Exploration

Three test borings were advanced .to a depth of 15 feet below existing site grades. The borings
were advanced using a CME-75 drill rig e'quipped with a 6 5/B-inch 0.0. hollow stem auger.
Standard penetration testing and sampling was performed at selected intervals in the boring.
The soils encountered during drilling were continuously examined, visually classified and
logged.

Two hand samples of near-surface soils were collected along the east side of Ellsworth Road
north of Pecos Road.

Page 1
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Results of the field investigation are presented in Appendix A, including a site plan showing the
boring and hand sample locations and logs of the borings. The field investigation was
supervised by Mark Keyes, P.G. of this firm.

3.3 Sediment Transport Sampling

Two in situ particle counts, each consisting of measuring the diameter of 100 surface particles
spaced at intervals of 1 foot, were performed in general conformance with Kellerhals and Bray
(1971)'. The results of the counts are presented in Appendix B. Locations of the particle counts
were taken at hand sample locations and are presented on Figure 1.

The purpose of the sampling was to develop surficial gradation curves for the drainage channel
within the project limits. Coarse particle gradation curves were developed for use in sediment
transport analysis.

3.4 Laboratory Testing

The moisture content of selected samples recovered from the borings was determined. The
results of these tests are shown on the boring log. Grain-size analysis and Atterberg limits
(plasticity index) tests were performed on selected samples. Results of these tests are
presented in Appendix B.

4.0 SITE CONDITIONS AND GEOTECHNICAL PROFILE

4.1 Site Conditions

The existing channel bottom is generally flat with little to moderate vegetation. The side slopes
of the channel vary in condition and slope. In several areas along the alignment of the channel
dumping of construction debris and other materials has occurred, and in some areas it appears
that this material (e.g., broken concrete and rubble) has been used as fill material to create the
slopes.

4.2 Geotechnical Profile

The soils encountered at the site consist predominantly of fine-grained soils, including clayey
sand, silty sand, and sand with silt and varying amounts of gravel. These soils extend from the
existing ground surface to the full depths of investigation. The soils are generally firm to hard,
are weakly to moderately lime cemented, and exhibit low to medium plasticity.

'. References are listed at the end of this report.
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Silty clay soils of low to medium plasticity were encountered in the near-surface soils in Test
Boring 1 and below a depth of about 13 feet in Test Boring 3. These soils were weakly to
moderately lime cemented and exhibited low to medium plasticity.

4.3 Groundwater and Soil Moisture Conditions

Soil moisture contents were generally moderate. Laboratory moisture contents varied from 6 to
12 percent, and no free groundwater was encountered in the boring.

5.0 DISCUSSION AND RECOMMENDATIONS

5.1 Discussion

It is understood that approximately 3 miles of drainage improvements are planned as part of the
Ellsworth Roadway project. Issues regarding the construction, subgrade preparation. stability.
and settlement of the embankment are discussed in the following sections.

Discussions with Robert Davies, P.E., of AMEC Infrastructure, Inc. indicated that the average
main channel velocities during flood events might exceed the permissible velocity, resulting in
erosion of the existing embankments. Therefore, erosion control measures must be taken to
increase the permissible velocities. Erosion control measures examined as a part of this project
include vegetation, riprap and gabions. These measures are discussed in Section 5.6 of this
report.

5.2 Embankment Construction

A homogeneous embankment material is recommended for the earthen berm. All embankment
material should be free of vegetation, debris and other deleterious material. The embankment
should be constructed of material meeting the following gradation requirements as determined
by ASTM 0422:

Sieve Size
(square openings)

1 Y.! inch
NO.4
No. 200

Percent Passing
by Weight

100
85-95
>50

The plasticity index of the fraction of material passing the no. 40 sieve should be between 10
and 15 when tested by ASTM 04318.

Page 3
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All embankment material should be placed in loose lifts having a maximum thickness of 8
inches, then compacted to a dry density of at least 95 percent of maximum dry density, as
determined by ASTM 0698. The placement moisture content should be within 2 percent of
optimum moisture content.

5.3 Subgrade Preparation

All vegetation and debris should be removed from areas designated for embankment fill.

Because of the presence of a loose surficial soil strata. it is recommended that the upper 2.5
feet of existing native soils be overexcavated beneath the footprint of the embankment and
replaced with material meeting the requirements for embankment material. Based on the boring
log and test data. it appears that the native soils in the upper 2.5 feet can be used as
embankment fill, or stockpiled for possible use as topsoil plating.

The exposed surface should be scarified in Jhe upper six inches. brought to within 2 percent of
optimum moisture content and compacted to at least 95 percent of maximum dry density as
determined by ASTM 0698.

During compaction of the ground surface. a representative of the geotechnical engineer should
be present to observe for any loose or soft zones. If loose or soft zones are encountered, they
should be removed at the discretion of the geotechnical engineer.

5.4 Stability.

A preliminary assessment of stability for the proposed embankment geometry was not
performed. The proposed embankment has a 4H:1V slope and is founded on firm to very firm
soils. Due to the relative flatness of the slope and the firmness of the foundation soils no
stability calculations were performed. It is the experience of this firm that for slopes of this
flatness with firm foundation soils. stability is not an issue and is anticipated to meet or exceed
FEMA requirements.

5.5 Estimated Settlement

The native soils below the embankment are very firm to hard and are weakly to moderately lime
cemented. Based on this information and the height of the proposed embankment a preliminary
estimate of settlement is less than 2 inches.

Page 4
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5.6 Erosion Control

It is required that the embankment materials resist erosion. The erosion potential of soil is
determined by a relationship between soil type and permissible velocity. Based on data
provided by Robert Davies, P.E. of AMEC Infrastructure, the average main channel velocity for
sections adjacent to the embankment will be on the order of 3.0 to 5.5 feet per second (fps) with
a maximum velocity of about 6 fps.

The recommended embankment material has a maximum permissible velocity of 5 to 6 fps
(Arizona Department of Transportation (ADOT), 1995; Maccaferri, 1989), which matches the
maximum average channel velocity. Therefore, erosion control measures (also identified as
embankment protection systems) should be examined to increase the maximum permissible
velocity in the higher velocity sections.

5.6.1 Erosion Control or Embankment Protection Systems

There are several embankment protection options available to prevent erosion for the proposed
channel slope configuration. Protection systems considered for use this project include
vegetation, riprap and gabions.

5.6.1.1 Vegetation

The establishment of grass on embankment surfaces is the most common form of slope
protection against surface erosion. The increase in permissible velocities is dependent on the
slope of the channel and the type of grass used. Along the channel alignment the maximum
channel slope is approximately 0.25 percent. Schwab, et al. (1981) and the Flood Control
District of Maricopa County (FCDMC) (1996) present tables for maximum permissible velocities
for vegetated channels as a function of the vegetation used. For a channel with a 0.25 percent
slope lined with Bermuda grass the maximum permissible average velocity of water within the
drainage channel is on the order of 4.5 to 6.0 fps.

.When using vegetated cover there are three important things to consider. First, it is important to
select vegetation with a shallow root structure. Deep-rooted plants such as trees can provide a
conduit for flow, which results in an increased risk of piping. Secondly, grass surfacing of an
embankment requires regular maintenance, which includes irrigation, fertilizing, mowing and
filling erosion spots. Thirdly, grass is usually only accepted where irrigation systems are
provided.

PageS
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5.6.1.2 Rock Liner

Rock mulch materials may be considered for use as the bank protection. The gradation and
thickness of the rock mulch should be determined through hydraulic engineering analysis.

The surface preparation and placement of all materials should be in accordance with the
Section 803-2.02 of the ADOT Standard Specifications (ADOT, 2000).

5.6.1.3 Riprap and Gabions

..:;'

Riprap and gabions are effective and suitable methods for erosion protection for the
embankment. Design for these options are not provided as a part of this report. Design
procedures for riprap and gabions can be found in Soil Conservation Service (1976) and
Maccaferri (1995), respectively. Based on criteria given by Maccaferri (1995). gabion or Reno
mattresses that are about 6 inches thick filled with stone sizes of 3 to 4 inches would be
sufficient to resist the maximum velocities. A geotextile fabric should be placed beneath the
gabion or Reno mattress. Landscape rock can be placed on top of the gabion or Reno mattress
to enhance the aesthetics of the earthen berm.

Page 6
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TEST DRILLING EQUIPMENT & PROCEDURES

Description of Subsurface Exploration Methods

Auger Boring Drilling through overburden soils is performed with 6 5/8-inch 0.0., 3 1/4-inch 1.0. hollow stem auger
or 4 1/2-inch solid stem continuous flight auger. Carbide insert teeth are normally used on bits so they can
penetrate soft rock or very strongly cemented soils. A CME-75 truck-mounted drill rig is used to advance the auger.
The drill rigs are powered with six-cylinder Cummins diesel engines capable of delivering about 11.4 kN-m torque
to the drill spindle. The spindle is advanced with twin hydraulic rams capable of exerting 90 kN (20,000 pounds)
downward force.

Generally, refusal to penetration of the auger is adopted as top of the SGC or "river-run" material or harder bedrock,
which require other techniques for penetration. Grab samples or auger cuttings may be taken as necessary.
Standard penetration tests or 2.42-inch diameter ring samples are taken in conjunction with the auger borings as
needed, with the sampling interval and type being indicated on the boring logs.

Hammer Drill Drilling with the Hammer drill is accomplished with a Drill Systems AP-1000 drill rig advancing a
double-walled drive casing with a link-belt 180 diesel pile driving hammer, having a rated energy of 8,100 foot­
pounds per blow. Where noted on the boring log, the hammer is equipped with a supercharger which can boost
the energy to approximately 12,000 foot-pounds per blow. The supercharger is used only in portions of the boring
where blow counts are relatively high. Cuttings are removed with compressed air by a reverse circulation process,
and are collected in a cyclone from which grab samples are obtained. The drive casing is either 9-inch 0.0. by 6­
inch 1.0. or 6 5/8-inch 0.0. by 4-inch 1.0. and employs an expendable bit of slightly larger diameter than the 0.0. of
the casing. Hammer blows required to advance the drive casing are recorded in 1-foot increments, as noted on the
boring logs. Standard penetration tests or 2.42-inch diameter ring samples taken are noted on the boring logs.

Core Boring Rock core samples are retrieved using a CME-75 drill rig, SAITECH GH 3 rig or Burley 2500,4500 or
4000. The GH 3 is a portable hydraulic core drill. The GH 3 is powered by a Kohler two-cylinder 25-horsepower
engine. The hydraulics motor which feeds a two-speed transmission and powers the BW spindle. This unit has a
3-foot stroke and is hand-fed with a 2,000 pound push-pull capability. The GH 3 has the capability of drilling with
either B- or N-size core steel using standard or wireline systems. N-size core is the preferred size and it has a
nominal 0.0. of about 2 inches. The Burley 2500 and 4500 series are portable hydraulic core drills. The 4500
series is capable of a track-mounted or Skid-type chassis. The Burley 2500 and 4500 series are powered by 44
and 75 HP power units, respectively, provide up to 2,000 foot-pounds (ft.-Ibs.) of torque and in excess of 1,000
revolutions per minute (RPM) of spindle speed. Both rigs are capable of retrieving either N- or H-sized core using
wireline systems. The N-size core has a nominal 0.0. of about 2 inches and the H-size of about 2.4 inches. The
Burley 4000 is a track-mounted core drill.

The CME-75 utilizes a wireline core drilling system that takes N-size cores. Using the NQ wireline system, core is
recovered quickly by retrieving the core-laden inner tube through the drill string.



TEST DRILLING EQUIPMENT & PROCEDURES (Cont.)

Sampling Procedures Dynamically driven tube samples are usually obtained at selected intervals in the borings by
the ASTM 01586 test procedure. In many cases, 2-inch D.O., 1 3/8-inch 1.0. samples are used to obtain the
standard penetration resistance. "Undisturbed" samples of firmer soils are often obtained with 3-inch 0.0. samples
lined with 2.42-inch 1.0. brass rings. The driving energy is generally recorded as the number of blows of a 140­
pound, 30-inch free fall drop hammer required to advance the samples in 6-inch increments. However, in stratified
soils, driving resistance is sometimes recorded in 2- or 3-inch increments so that soil changes and the presence of
scattered gravel or cemented layers can be readily detected and the realistic penetration values obtained for
consideration in design. These values are expressed in blows per 6 inches on the boring logs. "Undisturbed"
sampling of softer soils is sometimes performed with thin walled Shelby tubes (ASTM 01587), pitcher samplers,
Denison samplers or continuous CME samplers. Where samples of rock are required. they are obtained by NO
diamond core drilling (ASTM 02113). Tube samples are labeled and placed in watertight containers to maintain
field moisture contents for testing. When necessary for testing, larger bulk samples are taken from auger cuttings.
Also, representative samples are obtained from the cuttings from the hammer and Schramm drill rig.

Boring Records Drilling operations are directed by our field engineer or geologist who examines soil recovery and
prepares the boring logs. Soils are visually classified in accordance with the Unified Soil Classification System
(ASTM 02487), with appropriate group symbols being shown on the boring logs.

•

•

•



UNIFIED CLASSIFICATION SYSTEM FOR SOILS

Soils are visually classified by the Unified Soil Classification System an the boring logs prest:nted in this report.
Grain-size analysis and Atlerberg Limits Tests are often performed on selected samples to aid in classification.
The classification system is briefly outlined on this chort. For a more detailed description of the system, see
-The Unified Soil Classification System" ASTM Designation: 02487.

MAJOR DIVISiON ClIlAPN G.O~

In..otltnaot TYPICAL DESCRIPTION

poorly graded gravels, grallel-sond mixtures,
or sand-gravel-cobble mixtures.

Well graded gravels. gravel-sand mixtures
or sand-gravel-cobble midures.

S~ty gravels, gravel-sand-silt mi.tures.

Clayey gravels, gravel-sand-cloy mi.tures.

Well graded sands, gravelly sands.

Poorly graded sands. gravelly sands.

Silly sands. sand-silt mixtures.

Clayey sands. sand-clay mixtures.

liP

au

.•... ,: ...

----'":-
-":- QP--.

~:::
-:: aw.........-.

~ lie

Limits plat helow
- A- line ole hatched zone

on plasticity chart

Limits plat oballe
o A" line ole hatched zane

on plasticity chart

Limits plat bela..
o AO line ole hatched zane

on plasticity chart

Limits plot obav.e
• A" line &. hatched zane

an plasticity chart

Ct.EAH QRAVELS
(l.n ilion :'IX pon•• No. 200 ",....)

a.EAH SAACS
(L.ss I~.n :'1% po.... No. 200 .i...)

/

SANDS WITH
FHElI

(1010" thon 12l1:
pais•• No. 200 liC""e)

ORAva.8 WTTH
I'IElI

(110•• \IlQn t ZXpo.... No. 200 .;.....)

Inorganic sUts. clayey silts ..ith slight
plasticity.

Inorganic silts 01 high plasticity. silly sails.
elastic silts.

Inorganic cloys al high plasticity, fat cloys.
silty and sandy cloys of high plasticity.at

':':1:
Ill ....
I r I

8LT8 OF LOW PlAlIT1CITY
(liqu;~ limil L... Than 50)

8LTS Of' HIQH Pl.AlITlCITY
(l;qu;~ limo' lola•• T/IOn 50)

:.
g 55
~4f&..lX

., ..... w zu

~g52~1-----------------------+*l.J~rf----1I--------------------------i
O')CL rY
"'~U~
~' ~ Do

~ o~~_v :5z ~UI- CLA__Y_S_OF__L_O_W_PLA__8_TlClT__Y t'W~'l'~I'.,~'7t/__a._+ I_na_r_g_O_n_ic_c_IO_ys__o_'_I_aw_t_o_m_e_d_i_um__p_IO_S_ti_C_it_
y

, -;: : ~ .~ : (liQu;c! Limil ...... T~an 50) ~ gravelly c'oys. sandy cloys, silty cloys. leon cfays.

Jit -' x U ~~
U ~'-< ~:;; a.AYII Of' tIQH PUSTlCrTY ~~
~. ~ ~ (liquid lim~ 110.. Than 50) ~~

KOTE: Coarse-grained sails with between 5% &. 12% passing the No. 200 sieve and line-grained sails with limits plaUing in the hatched zane
an the plasticity chart to have dual 5ymbal.

PLASTICITY CHART DEFINITIONS OF SOIL FRACTIONS

50

x
~ 40
:?:

NJove JOOmm (12in.\
300mm to 75mm (12in. to 3in.)
75mm (3in.) to No. 4 sieve
75mm to 19mm pin. to 3/4in.)
19mm (3/4in.) to No.4 sielle
No. 4 to No. 200
No. 4 to No. 10
No. 10 to No. 40
No. 40 to No. 200
Bela.. No. 200 sieve

PARnCl£ SIZE RANGE:

Boulders
Cobbles
Crovel

Coarse grovel
Fine grovel

Sand
Coarse
Uedium
nne

Fines (silt or cloy)

SOIL COIolPOHENT I60.....--.--.......-.---..-...--.--.....- ......--,--,:I I I I I I I ,
i ll I I I I

_...1 __ --r-,--T--r-,--T- I -
: : I t I I CH I I

_~__ + __ L_...I __ i __ L_...I_ --r-
I I I I t I I t
I I I I I I I I I

~30 -'--T--r-~--+-- -~-- --,-
U I I I CL I I I IoIH I A LINE
;: ...I i I I I I I I
~20 - '--I--r-,- --r-,--T--r--
Q. CL-I.4L I I I I , I

10 _~I__ I _ :.J __ i __ L_...I__ i __L __
I J I I I I

~ ,ULl I I I I I

°0~--1,0~~2~0c;...":'JO':--4.-.0~~5~0-~60'--'~7~0-":'80'--:9:J:O:--~,00
LIQUID UI.IIT
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TERMINOLOGY USED TO DESCRIBE THE RELATIVE DENSITY,

CONSISTENCY OR FIRMNESS OF SOILS

The terminology used on the boring logs to describe the relative density, consistency or firmness of soils
relative to the standard penetration resistance is presented below. The standard penetration resistance (N)
in blows per foot is obtained by the ASTM 01586 procedure using 2" 0.0., 1 3/8" 1.0. samplers.

1. Relative Density. Terms for description of relative density of cohesionless, uncemented sands and
sand-gravel mixtures. .

Relative Density

•

0-4
5-10

11-30
31-50
50+

Very loose
Loose
Medium dense
Dense
Very dense

2. Relative Consistency. Terms for description of clays which are saturated or near saturation.

.J:L Relative Consistency Remarks

0-2 Very soft Easily penetrated several inches with fist.
3-4 Soft Easily penetrated several inches with thumb.
5-8 Medium stiff Can be penetrated several inches with thumb with •moderate effort.

-.- 9-15 Stiff Readily indented with thumb, but penetrated only with
-~~. great effort.

16-30 Very stiff Readily indented with thumbnail.
30+ Hard Indented only with difficulty by thumbnail.

3. Relative Firmness. Terms for description of partially saturated andlor cemented soils which commonly
occur in the Southwest including clays, cemented granular materials, silts and silty and clayey granular
soils.

.l:L

0-4
5-8
9-15

16-30
31-50
50+

Relative Firmness

Very soft
Soft
Moderately firm
Firm
Very firm
Hard

•
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PROJECT Ellsworth Rd - Germann Rd to Guadalupe Rd
MeDOT Project No, 68927

JOB NO 4-117-001068 DATE 11/17/04
LOCATION .,::Ec7X;.c:.is7tin,-,g=-=D,:;-::ra:;,;iam-,~-=-,·~.;.;. ..:;..ee'--_C_"_"" _

West of Ellsworth Rd

t----i ~~~ 1:-+=+-=-=--1__-+-__-t--'C_L-1
ij@' '." s 38-

15 1-----1 ~.% /\I-f-.,..;,.OUlm..o.+--+---f------l

i ! : J:.:----+:-::-I--:-::;c--+-_-1__-t...,..-'-S7"M~
II II if U 42 to MLIii Ii i.!.Hf-...:.:::.-1,.----4---+....:..::.-'-'~
I '1 F-1-+-+---1----+---1----I

! I !

II !
! i :
I I i
iii

VISUAL CLASSIFICATION

SILTY CLAY, moderately lime cemented. low to
medium plasticity, brown

SANDY SILT, trace of clay. fine to medium
grained sand, moderately lime cemented, low
plasticity, brown

SILTY SAND WITH GRAVEL. fine grained.
subrounded to sUbangular gravel, predominantly
medium to coarse grained sand with thin fine
grained zones. subangular to subrounded. weakly
lime cemented in zones. weakly stratified, •
nonplastic, brown

SILTY SAND locally grading to SANDY SILT,
predominantly fine to medium grained, sUbangular
to sUbrounded, weakly lime cemented in zones
with some calcium carbonate filaments, nonplastic
to low plasticity, brown

SILTY CLAY, some gravel & small cobbles on
the ground surface, trace of fine grained sand,
moderately lime cemented. low to medium
plasticity, brown

hard

very firm

hard

very firm

REMARKS

slightly moist

slightly moist

slightly moist

slightly moist

, <;lightly moist
to moist

RIG TYPE ....:C::.;M=E:...;-7'-'5::..- •

BORING TYPE _--=6;..;5:;./8;:.·...:·H~o:;.:I.:.:lo~w:...;S::;t:=e.:..;.m.:..:A~u::.,;g:L:e:.:..r _
SURFACE ELEV. _

DATUM

SM

ML
12

Ul
Ul'"cu.c

'" .c ua. uC:
>- c.E~
I- ~tb-

~ ~ 04i4i
E E ~n.n.
nJ ra 0--
en en m~2.

(Q
u
E
a.
(1)0)
~o

Cl-l

: : I
., I I

i I I I---+-:.......,.-=--:-=-+----!--=-+----\I I ! " " s 17-19- 6
i, I! \ 11

• 1 • i / \l--if------If---t---t---f

i i !
! ! I
i .1 !i I !
i ! :
. i :
i I ;

5f----l

101-----1

hard

Slopped Auger aI14'6"
Sampler refused at 15'5"

1

Page 1 of 1

LOG OF TEST BORING NO.

201---'-!

DEPTH(ft) HOUR DATE
none

L...-_25~--.l.----I..---I--I..---L--L--......L--..L---------'-----------------'1.
GROUNDWATER SAMPLE TYPE

A - Drill cullings
S - 2" 0.0. 1.38" J.D. tube sample
U - 3" 0.0. 2.42"1.0. tube sample
C - 3" 0.0. CME tube sample
NR - No Recovery
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',';. ~: .•

LOCATION .,-,N,-e_a_r_B....,.o-=ri....,.ng"'-aID-t--e--C--··

c

-.'_"'_;' _

West of Ellsworth RdDATE 11/17/04JOB NO 4-117-001068.
RIG TYPE CME-75

'" 6 SIS" Hollow Stem Auger",Cll BORING TYPE<l)'<:;

<l) .<:;U C
a. uC z:. _0 SURFACE ELEV.
> c.~~ -.<:; '0 "Z

(ij I-

8~::
iii Cll_~:g (/}:'l DATUMu Cll Cll ~Qj= .... cca.t "C~

.<= _CDE :.c Q. a. <l)<l) o a..~ .;:!Cll"':5: Cll'"a. ;:a..a..a. OJ rom E E > . .0 '5~ ~ ~
;;= (I)

'" Cll ~ro.~ ~o ro ro o~~
~"':l 'c'!! REMARKS VISUAL CLASSIFICATION-(/}::JO.S lL oo:=; Cl...J (/) (/) CD __ O£!U =;uo.o ::JU

0 '"If SM slightly moist SILTY SAND, some gravel & cobbles on theI' !•. , -f .• S 13-12- ground surface, predominantly fine grained sand,
i I \/II I 14 firm subangular to subrounded, weakly lime cemented,I I

II , !\ nonplastic, brown/ \.

II !
//:), , ! S 6-8- SC-SM CLAYEY SILTY SAND WITH GRAVEL,
// 'v' 1U slightly moist predominantly fine grained, subrounded to/ ,
,/ / /'

./\\////
"

sUbangular gravel, predominantly medium

~
firm to hard grained, angular sand, weakly lime cemented, low

\. ;" S 9-10-
plasticity, brown

5
>~. 11/-/- i \

/~
.... /

/ ,~

;///

%/~
~% note: some coarse grained gravel zones below 9'

X S SOlS"
10 %,//./;

~~0, ,/ .'

SP GRAVELLY SAND, predominantly fine grained
slightly moist gravel & medium to coarse grained sand,

subangular to subrounded, weakly lime cemented,

hard nonplastic, brown

:'.:<'
S 25-27-

15 ::>Uf4'

Stopped Auger at 14'6"
Sampler refused at 15'10"

20

25
-

PROJECT Ellsworth Rd - Germann Rd to Guadalupe Rd
MCDOT Project No. 68927

GROUNDWATER

DEPTH(fl) HOUR DATE
none

SAMPLE TYPE

A - Drill cuttings
S - 2" 0,0. 1.3B" 1.0. lube sample
U - 3" 0.0.2.42"1.0. lube sample
C - 3" 0.0. CME lube sample
NR - No Recovery

LOG OF TEST BORING NO. 2

Page 1 of 1



•

•

•3

Page 1 of 1

LOG OF TEST BORING NO.

LOCATION .;..N:..:e:..:a:.:..r.=.8:..::0""ri::..:ng~a~::.!,-=m=x=r:":';1:2....:e=.:::.:..C:..:.;:.=:...__·,,'_··, _
West of Ellsworth Rd

SAMPLE TYPE

.A - Drill cuttings
S - 2" 0.0. 1.38"1.0. tube sample
U - 3" 0.0.2.42"1.0. tube sample
C - 3" 0.0. CME tube sample
NR - No Recovery

DATE 11117104

GROUNDWATER

DEPTH(ft) HOUR DATE
none

JOB NO 4-117-001068.
RIG TYPE CME-75..

6 518" Hollow Stem Auger.... BORING TYPE.. .c.. .cO ca. 0C: _0 SURFACE ELEV.
>. c~~ :?;o -:E -5=

iii I-
8~::

'in .. _~:2 en['l DATUM0

'" '" c .... ~ .... cccu 'C~.c :r: Ci. Q. "'''' "''' ~~~~t 00..2 ....a. OJ ~~E
a. E E ::Q.Q. 00=&1)COOl 2:"'.0 'o~Q;1:"c'" ~ 0 co co 0-- .. :> 'co!! REMARKS VISUAL CLASSIFICATION00:::;; CL.... en en -en::J O£!U ::;;UQ.O ::JU0._"-

aJ __

0
)// SC slightly moist CLAYEY SAND WITH GRAVEL, occasional

//;; -.. j S 5-7-9 small cobbles on the ground surface, well graded
/, /: X firm with some silt, subangular to subrounded, weakly
/'/ ./ lime cemented, low plasticity, brown//,,/

'/:/;'~., note: predominantly medium to coarse grained// '. • s 28-43-, .,' / sand with trace of c1av below 2'6"
... OU/.:J SP SAND, trace of silt, trace of fine grained gravel,/ "

::......:: slightly moist predominantly medium to coarse grained,
subangular to subrounded, nonplastic, brown

is 15-21- very firm
5 \/

:.!U
/<'.

:

i . I SM SILTY SAND TO SANDY SILT, well gradedI .
I ! i toML slightly moist sand in zones With occasional gravel, weakly to

i I " l U 10019" moderately lime cemented, nonplastic, brown
i 1 Wi10 I

! i hard
i I

II

!I
I
i II
! i -! I

;

~:m CL SILTY CLAY, weakly lime cemented with some
~/~ slightly moist irregular-shaped, gravel-sized calcium carbonate
}>'~, nodules, some black manganese-oxide staining,
~:~
~~i;~

'><.
s 15-26- 13 hard medium plasticity, brown

15 ;1L

W'#&
Stopped Auger at 14'6"
Stopped Sampler at 16'

20

25
"-----

PROJECT Ellsworth Rd - Germann Rd to Guadalupe Rd
MCDOT Project No, 68927



APPENDIX B

LABORATORY TEST RESULTS



PROJECT:

LOCATION:
i

SAMPLE SOURCE:

ELLSWORTH ROAD·PHASE I IMPROVEMENTS (MCDOT PROJ. # 68927)

ELLSWORTH ROAD-GERMANN ROAD TO GUADALUPE

SEE BELOW

MECHANICAL SIEVE ANALYSIS

GROUP SYMBOL, USCS (ASTM 0-2487)

ameCJ
JOB NO: 4-117-001068

WORK ORDER NO: 1

DATE ASSIGNED: 11/22/04

Silt or SAND GRAVEL
COBBLES

Clay Fine I MedIum I Coarse Fine T Coarse

I Location & Depth I USCS I LL I PI #200 #1001 #50 I #40 I #30 I #16 I #10 I #S I #4 1/4" 13/S" 1 1/2~1 3/4"T 1" 11 1/4"T 1 1/2"1 2" I 3" 6" Lab #1

PERCENT PASSING BY WEIGHT

B-1 @ 2.5-3.2' SM 33 1 44 56 63 66 69 74 78 80 86 89 94 96 100 100 100 100 100 100 100 2
B-1 @ 9.5-11.0' SM 23 1 21 28 38 46 54 67 76 78 84 86 88 90 96 100 100 100 100 100 100 4

B-2 @ 4.5-6.0' SC-SM 22 4 14 17 22 27 31 42 50 54 68 73 82 89 95 100 100 100 100 100 100 8

B-3 @ 0.5-2.0' SC 35 16 22 27 36 41 46 57 65 67 77 81 88 93 96 100 100 100 100 100 100 11

B-3 @ 14.5-16.0' CL 32 11 64 80 89 91 93 96 97 98 99 100 100 100 100 100 100 100 100 100 100 15

WG-1 @ 0.0·0.5' CL 38 20 87 90 92 93 94 96 97 97 99 99 99 99 100 100 100 100 100 100 100 19

WG·2 @ 0.0-0.5' SP NV NP 4.4 6 9 14 22 36 45 48 58 63 71 78 87 92 95 98 100 100 100 20

AASHTO R1.

/"1,) j
REVIEWED BY ..J(,=-._'J..:~':';;':':)l-- _

tl
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PROJECT: ELLSWORTH ROAD-PHASE I IMPROVEMENTS (MCDOT PROJ. # 68927) JOB NO: 4-117;001068
LOCATION: ELLSWORTH ROAD-GERMANN ROAD TO GUADALUPE WORK ORDER NO: 1
MATERIAL: SOIL LAB NO: SEE BELOW
SAMPLE SOURCE: . SEE BELOW DATE ASSIGNED: 11/22/04

MOISTURE CONTENT OF SOIL (ASTM D2216)

LAB # BORING & DEPTH WETWT. DRYWT. MOISTURE
(gram) (gram) CONTENT

2 B-1 @ 2.5-3.2' 295.4 263.7 12.0%
4 B-1 @9.5-11.0' 344.0 324.9 5.9%
15 B-3 @ 14.5-16.0' 391.9 345.8 13.3%

AASIITORlI

REVIEWED BY

•

•

•



WG-1: Ground Surface Grain-size Distribution

Drainage" 'net Improvements
MCDOr f ,t No. 68927
Ellsworth Road - Germann Rd to Guadalupe Rd
Mesa, Arizona
AMEC Job No. 4·117-001068

"". ~",'." •• 0, •• '.;,'

ame6-'

1::.: '=== ~~~T._~~l.O;;;~=-::;';-;;~;;::--f·-~:~-=.:::_=.=_._f_:.;.-_-:.~-::~::-=__:--=.~::.~~.r'='_·-:~~~f--r---__-""-_.--=---=-:.r-:::_·--.-1;--_~·.:~---l- ........ _j_-.---~-1

80.0 ._- -----.---- ----- .-- .-----.. ---------.--- - - ._- -- ---- '---1--.--- .-----+------.--

70.0 -- --.-...----- --. -------.--..------.--1f--+--I----iI----t---t----------1------

.- -- --....._...--- -_.--._-----..---- --..-.-----..- - .... - ..-.--- --------------11----·--_·_--

-- ----. ---. --.----..--.-------... -.-----...----.-- - f--- ----.--,...---- -----.--t------~---- .._-------

-~ 60.0-OJ
c
'iii
VI

50.0co
Q"...c

CIl

~ 40.0CIl
Q"

4-+--+--- --- -------j----f ---+--------. -- -_'1---------+---+------1---.------1

30.0 - ---r-- -- -_. ---.------. ---------------- -- -r-- .-.-+---1---1--.--1------ ---------

20.0 --1---+-+--1--1---------·---1---------- '-1--+---+-- I---t-- --I----;-.----j------'-----

10.0 ---i---+-- ---- - ..- -- -.--.----1-----------.----.--'1----~---~-----I_-------1

1.0010.00

Particle Diameter (mm)

0.0 -j--'---i---1-_L..----!-_-.L.__...J- ..l..- --l--l---L..---J._...L---iI..-_J...-_-!- -1- ---l

100.00



I· ­
Drainage Channel Improvements
MCDOT Project No. 68927
Ellsworth Road - Germann Rd to Guadalupe Rd
Mesa, Arizona
AMEC Job No. 4·117-001068

WG-2: Ground Surface Grain-size Distribution

ame&

90.0

80.0

100.0

_.==~==~_._-=_-- ~-_~~_'--_---..~-~ 1-_.. -------.1--.- ..-.._J
"'~

- ·--1- --- -'- ---- -_.-- -.----_. -.-----------.. '-.-. ---- --- --.._-~ --·-1,,------. ------------

70.0 .- -'- -- "--- ---. -.---- -.-----------._-------- --.. f-- _.- --- --+--I-~-'-----1-..-------

~-~ 60.0 -.-- .'- - ..,_.-._--- --------- .--.--.-------..-~-- ... -1-1·-·+-- ~----f----!I---- ---.-----.-
Cl
c
'iii
VI
~ 50.0 ---. -- -.---f---- ---- .------'--'--'- -.-------.---r--- --- '-1-- ---t-----J---..
c
Q)

~ 40.0 .--- --- .--_. ---.. - --- ..--._. ----..------.-......-.--.-..---.-.-. ----0- ---+--.--------.----------
D.

30.0 -.-. -----.---- --.--.---- ..-.-.-------.--.. ------.. --'-"'-"--- -- - --.-l--I---------t--.-----..------

20.0 - -- ------1--.-- --------- ------- ----------------...1-1--+--1-- --1---.,··--------.---------

10.0 -'- - --. -.-j---+------------------t----f- ----j----+-_.- ----- ----1-------

1.0010.00

Particle Diameter (mm)

0.0 +--'---'----'-_-'----'-__'--_---'- --'- -!-...L-....I---'-_-'----'__'--_---'- --'- -!

100.00

• -. •



Gregg A. Creaser. P.E.

Breit P. Creaser. P.E.

Donald L. Cornelison. P.E.

Steven A. Griess. P.E.

Timothy J. Rheinschmidt. R.G.

Keith R. Gravel. P.E.

August 3, 2001

Mr. David Allard
CH2MHILL
1620 W. Fountainhead Parkway Suite 550
Tempe, AZ 85282-1843

RE: Project No. Ol0034SA
Supplemental Drainage Channel
Ellsworth Road
Germann to ~ Mile N. of Elliot
Mesa, AZ

Dear David:

As requested, Speedie & Associates conducted a supplementary investigation of a portion of the
subject site along the proposed drainage channel. The purpose of this investigation was to provide

- ldditional information for the referenced project, No. 01 0034SA. This letter report presents our findings.

On June 6, 2001, seven (7) soil test borings were drilled at the approximate locations shown on the
attached Soil Boring Location Plan. All exploration work was carried out under the full-time supervision
of our staff geologist, who recorded subsurface conditions and obtained samples for laboratory testing.
The soil borings were advanced with truck-mounted CME 55 drill rig utilizing 7-inch diameter hollow
stem flight augers. Detailed infonl1ation regarding the borings and samples obtained can be found on an
individual Log ofTest Boring prepared for each drilling location.

!:rJ]~~~~&A1~~~~![~~11~il••e::=::::~::i:,. MPil
·;.9.:~JX~~J$i§··<g·\.jf~§11IJjJ,:L .•;.. .... .;;,,, .. ,1 stanaa'i·a'Peil'eiiation'Tesrvalues generaITy'-iariicifiom"4 to'5o+~
<51Ows":p'er'-300mm (fooirieneralfy iilcreasing with depth. No groundwater was encountered during this

investigation. Based on visual and tactile observation, the soils were in a 'dl:y' state at the time of
investigation.

Laboratory testing indicates in-situ dry densities of the upper soils ranging from 1430 to 1795
kg/m3 (89 to 112 pcf) at 3.3 to 7.5 percent moisture, at the time of investigation. Liquid limits of the. clays
are in the 20 to 33 percent range with plasticity indices ranging from 3 to 17 percent. The upper clayey
soils exhibit volume increase due to wetting of approximately 0.6 percent when re-compacted to moistures
and densities nOD1laIly expected during construction. Undisturbed samples displayed compression during

_ increasing loading up to a load of 53 kPa (1,100 psf) and additional compression after inundation. Direct
'lear testing indicated cohesion of 65 kPa (1350 psf) and a friction angle of27 degrees.

3331 East Wood Street • Phoenix. Arizona 85040 • Phone 602·997·6391 • Fax 602-943-5508 • www.speedie.~et



- .....----------_.
The data presented herein is based on the assumption that soil conditions do not vary significantly

,from those found at specific sample locations. Our work has been perfonned in accordance with generally
accepted ~ngineering principles and practice; this warranty is in lieu of all other warranties expressed or
implied.

Respectfully submitted,
SPEEDIE & ASSOCIATES

Timothy J. Rheinschmidt, R.G.

; "., I\; I

-_.-~-~-
{ .

Gregg A. Creaser, P.E.

Attachments: Boring Logs, Boring Location Plan, .
Tabulation ofTest Data, Moisture-Density Relations,
Consolidation Tests, Shear Test Diagram and Swell Test Data

FILE: DEPT_5\200 I\RPTS\o I0034SA\010034SA,LtrRpt

CII2M HILL
Ellsworth Road Drainage Channel

Project No. Ol0034SA
August 3. 2001 - Page 2
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Visual Classification
Firm light Brown SANDY SILT (ML-Dry)
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Depth· Penetration Resistance
Station 80ring Classif.1 Depth (ft) Classif.2 Sample PI (meters) (feet) (810ws per foot)

2+970 8-7 Sandy Silt 7 Silty Sand 8S-3 ·7 3.66 12.01 5 14
3+360 8-8 Clay 3.5 Sandy Clay 8S-4 17 4.57 14.99 12 50
3+740 8-9 . Sandy Clay 9.5 Clayey Sand NT 0.00 17 22 .

4+140 8-10 Sandy Clay . 16 end of boring 8S~4 13 4.57 14.99 27 26
4+250 8-11 Sandy Clay 9 Clayey Sand NT 0.00 18 23
4+500 8-12 Sandy Clay 10 Clayey Sand 8S-4 9 4.57 14.99 11 10
4+900 8-13 Sandy Clay 18.5 Clayey Sand NT· 0.00 18. 23
5+300 8-14 Sandy Clay 18 Sand 8S-2 21 1.83 . 6.00 6 12

8-29 Clayey San, 16· RS-3 13 3.35 10.99 22 50
8-30· Sandy Silt 3 Silty Sand 8S-3 3 3.05 10.01 9 8
8-31 Sandy Silt 3. Silty Sand 8S-2 5 1.52 4.99 .12 4
8-32 Sandy Silt· 3.5 Clayey Sand RS-4 17 . 3.23 10.60 8 6
8-33 Sandy Clay 4 . Silty Sand RS-3 NT 15 13
8-34 Sandy Clay 3.5 Sandy Silt S-1 12 0.76 2.49 10 26
8-35 Sandy Silt 10.9 NT

Average 11.7 17.036
StdDev 7.331 11.52
AVG~1StD 4.369 5.5161

Dibble Associates

'."" .
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HEC-l Output

• tOO-Year Flow (From FCDMC)
• to-year Flow (Run by AMEC)



1*****************************************
* ** FLOOD HYDROGRAPH PACKAGE (HEC-1) *
* JUN 1998 *
* VERSION 4.1 *
* ** RUN DATE 07SEP04 TIME 14:31:42 *
* ******************************************

SEBT-N2.oUT

x X~ ~ X
X X X X X XX
X X X X X
~ XXXX X XXXXX X
X X X X X
X X X X X X
X X~ ~ XXX

***************************************
* ** U.S. ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET *
* DAVIS, CALIFORNIA 95616 *
* ~916) 756-1104 *
* ****************************************

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HECIGS, HEC1DB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE, SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1

LINE

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23

HEC-1 INPUT

ID ••..••• 1.•.••.• 2..•••.. 3.....•. 4••••••. 5••••... 6•.•...• 7.•••..• 8•.•.... 9 ..•••• 10

ID project ID: ELLSWORTH - Major Basin: 01 - Return period: 100 Years
ID
ID THIS MODEL IS THE FUTURE CONDITIONS MODEL FOR THE ELLSWORTH ROAD IMPROVEMENTS
ID AND CHANNEL DESIGN PROJECT. IT HAS BEEN CHANGED FROM THE PREVIOUS MODEL BY
ID REDIRECTING FLOWS FROM SUBBASINS 61A, 61B, AND 67E TO FOLLOW THEIR EXISTING
ID CONDITIONS FLOW PATHS - WEST ACROSS ELLSWORTH ROAD. THE PREVIOUS MODEL HAD
ID FLOWS FROM THESE SUBBASINS FLOWING SOUTH DOWN ELLSWORTH ROAD TO SUBBASIN 66D.
ID (cwr 4/17/03)
ID
ID *************************************************************.**t************
ID
ID THIS MODEL WAS ORIGINALLY MIDDOUT.DAT
ID IT HAS BEEN MODIFIED BY CPE (7/2000)
ID FOR ALTERNATIVE 2 FOR THE EAST MARICOPA FLOOWAY
ID CAPACITY MITIGATION AND MULTI-USE CORRIDOR STUDY
ID TO ROUTE BOTH THE POWERLINE FLOOWAY
ID AND THE SANTAN FREEWAY CHANNEL INTO THE RAY BASIN PRIOR THEIR OUTFALL
ID INTO THE EMF
ID
ID ***************.*.****.*.***********.*••••**.**********.***.*.*t.
ID
ID Model files changed by collins/pina Engineering
ID to reflect multi-use design concepts (recreation

'page 1
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SEBT-N2.oUT
and envi ronment) proposed throughout, the enti re
EMF corridor. July 2000

VERSION 8.06 CPE 7/31/00

FILENAME: MIDDOUT.DAT

ALL CIP INFRASTRUCTURE IS IN PLACE, FUTURE CONDITIONS LANDUSE IS IN PLACE
FLOW IS ROUTED UP ELLSWORTH ROAD IN A EARTH LINED CHANNEL

******************************************************************************

********************************.****.*.*.*.**************••****•••••*********

******************************************************************************
PRODUCED BY DIBBLE AND ASSOCIATES AND HOSKIN ENGINEERING CONSULTANTS.
File Name: Fina18.Dat
Revised - Jan. 2000 by SZ (wood/patel) From Fina17.dat - new z-V &sideweir
Revised - Jan. 2000 by sz (WOod/patel~ from Fina16.dat - 60% review comments
Revised - Dec. 1999 by sz (wood/patel from Fina15.dat
Revised - Dec. 1999 by sz (wood/patel from Fina14.dat
Revised - NOV. 1999 by sz (wood/patel) from Fina13.dat
Revised - June 1999 by sz (wood/patel) for Final Model from opt1.dat.
Revised - May 1999 by sz (wood/patel) for option 1, Based on Model SDIB.DAT
REVISED - MAY, 1999 BY VAS TO INCORPORATE INCREASE OF SUBBASIN ,RETENTION AND

REVISIONS TO THE REGIONAL DETENTION BASIN STORAGE
REVISED - FEB, 1999 BY VALERIE SWICK, FCD OF MARICOPA COUNTY
REVISED - MAY, 1998 BY D&A

REVISED BY VALERIE SWICK, FEB. 26, 1998

HEC-1 INPUT

ID ••••••. 1•.••..• 2•.•••.• 3•••.... 4.•.•..• S......• 6......• 7..••.•• 8•..•••• 9•••••. .10

ID FLOWS FROM DETENTION BASIN LOCATED AT NE CORNER OF ELLIOT AND ELLSWORTH ROADS
ID IS ROUTED TO THE SOUTHWEST BY SIPHON' DRAW TO SUBBASIN 70A. FROM THERE THEY
ID WILL BE ROUTED BY A CHANNEL TO THE EMF. FLOWS FROM SUBBASINS ADJACENT TO
ID SANTAN FREEWAY ALIGNMENT WILL BE ROUTED SOUTH TO SUBBASIN 70A WHERE THEY WILL
ID BE COMBINED WITH FLOW IN SIPHON DRAW.
ID
ID EAST MESA AREA DRAINAGE MASTER PLAN
ID AREA SOUTH OF SUPERSTITION (U.S. HWY 60)
ID AUGUST 1997
ID SOUTHEAST MESA HIGH RESOLUTION MODEL
ID
ID ***********FUTURE CONDITION MODEL OF THE WATERSHED***********·*************
ID
ID ************ATTENTION*******************************************************
ID SUBBASINS 75, 79A, 79B, 78E, LANDUSES WERE NOT
ID CHANGED BECAUSE IT WAS FELT THAT THEIR FUTURE CONDITIONS LANDUSES WOULD BE
ID SIMILAR TO THE EXISTING CONDITIONS LANDUSES.
ID RETENTION VOLUMES WILL ALSO NOT BE UTILIZED FOR SUBBASINS 75, 79A, 79B. 78E
ID SOME QUEEN CREEK SUBBASINS WILL ALSO NOT HAVE RETENTION VOLUMES, EITHER
ID BECAUSE THEY LIE IN PINAL COUNTY AND WE DONT KNOW PINAL COUNTIES PLANS OR
ID THEY LIE IN THE SANTAN MOUNTAINS AND WON'T GET DEVELOPED
ID WILLIAMS GATEWAY AIRPORT (SUBBASINS 80A, 80B. 8lA. AND 81B) ARE MODELED AS
ID FUTURE CONDITIONS AND HAVE RETENTION VOLUMES FOR THE 100YR 2HR STORM
10 ***********************.*.******.***••***********.****•••** •••••*••••*•••••••
ID FILENAME: SDIBB.DAT

ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID

•

24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55

1

LINE

56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80



SEBT-N2.0UT

NOTE: MUST USE NOIBF.DSS AS THE DSS FILE TO IMPORT FLOWS ACROSS THE
SUPERSTITION FREEWAY.

VELOCITIES FOR AOMP IMPROVEMENT CHANNELS FROM DIBBLE AND ASSOCIATES
SUGGESTED ALTERNATIVES (JULY 1, 1997)

DISTRICT OF MARICOPA COUNTY, DECEMBER - JULY 1995.

ASSUMED VELOCITY OF 1 FT/SEC FOR SHEET FLOW, 2-3 FT/SEC FOR WASH/NATURAL
CHANNEL, 3 FT/SEC FOR ROAD AND GRASS CHANNEL, 10FT/SEC FOR CONCRETE CHANNEL

10
10 THIS MODEL REPRESENTS THE FUTURE CONDITION OF THE WATERSHED.
ID TOTAL DRAINAGE AREA IS APPROXIMATELY 213 sQ. MI.
ID THIS MODEL USES A Kn VALUE OF 0.09 FOR DESERT LAND USE DUE TO SHEET FLOW
ID CONDITIONS.
ID
IO 100-YEAR 24-HOUR FREQUENCY
IO AREAL REDUCTIONS FROM FCD HYDROLOGY MANUAL
IO THIS MODEL INCLUDES INFLOW FROM NORTH OF THE SUPERSTITION FREEWAY
10 AND EAST OF THE CAP
10
10 DATA FROM THE QUEEN CREEK AOMS HAS BEEN ADDED TO CALCULATE FLOWS INTO THE
ID EMF. MUSKINGUM ROUTING NSTEPS WERE ADJUSTED TO BE WITHIN THE SUGGESTED
ID RANGE. .
10
10 METHODOLOGY
ID THE US CORPS OF ENGINEERS FLOOD HYDROLOGY MODEL HEC-1 DATED SEP1990 VER 4.0
10 SCS TYPE II RAINFALL DISTRIBUTION
10 S-GRAPH HYDROGRAPH
10 GREEN AND AMPT INFILTRATION EQUATION USED FOR CALCULATING LOSSES
10 NORMAL DEPTH STORAGE CHANNEL ROUTING
10 APPROXIMATE DIRECTION, LOCATION, AND LENGTH OF THE WASHES HAVE BEEN
10 EVALUATED BASED ON FIELD INVESTIGATION, USGS MAPS, LANDIS AERIAL SURVEYS
ID DATED 1994
10 THE NOAA TECHNICAL MEMORANDUM NOAA ATLAS 2 DEPTH AREA RATIOS
10
10 ORIGINAL STUDY PERFORMED BY LISA C. YOUNG AND AFSHIN AHOURAIYAN, UPDATED BY
10 DAVID DEGERNESS (OCT-DEC, 1996). REVIEWED BY VALERIE A. SWICK
10 AND AMIR MOTAMEDI OF THE FLOOD CONTROL DISTRICT
10 HYDROLOGY BRANCH ENGINEERING DIVISION, FLOOD CONTROL

HEC-1 INPUT

10 .....••1 ..•.•.. 2•..•..• 3•...••• 4..•.••• 5.••••.. 6..•.... 7...•..• 8•.•.••• 9•••.•• 10

PAGE 3

0.017 0.020 0.023 0.026
0.048 0.052 0.056 0.060
0.090 0.095 0.100 0.105
0.147 0.155 0.163 0.172
0.283 0.387 0.663 0.707
0.825 0.834 0.842 0.849
0.893 0.898 0.903 0.908
0.938 0.942 0.946 0.950
0.971 0.974 0.977 0.980

FWY, FUTURE CONDITIONS

0.014
0.044
0.085
0.140
0.257
0.815
0.887
0.934
0.968

3page

0.011
0.041
0.080
0.133
0.236
0.804
0.881
0.930
0.965

600

0.008
0.038
0.076
0.126
0.218
0.791
0.875
0.926
0.962

0000

0.005
0.035
0.072
0.120
0.203
0.776
0.869
0.922
0.959

0.01
0.002
0.032
0.068
0.115
0.191
0.758
0.863
0.918
0.956

lApR975
5

15
3.60

0.000
0.029
0.064
0.110
0.181
0.735
0.856
0.913
0.953

10
10
10
10
10
10
10
10
10
10
ID
10
10 OOM MCUHP2 SE MESA ADMP - SOUTH OF SUPERSTITION
*DIAGRAM
IT
10
IN
JO
PC
PC
PC
PC
PC
PC
PC
PC
PC

81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

100
101
102
103
104
105
106
107
108
109
110

·1

LINE

111
112
113
114
115
116
117
118
119
120
121
122
123

124
125
126
127
128
129
130
131
132
133
134
135
136



ID •••..•• 1...•... 2•.....• 3.••••.. 4••••..• 5••.•••• 6••••.•. 7••..... 8.•••••. 9....•• 10

KK SOSS
KM INFLOW FROM SOSSAMAN BASIN VIA SOSSAMAN CHANNEL
KM QI CARDS ARE BASED ON THE PEAK OF 1800CFS TO SOSSAMAN CHANNEL
BA 12.50
ZR =QI A=SOSSAMAN DRAIN B-AT SUPERSTITION C=FLOW E=5MIN F=100YR
** DDM ***** preserved *****

KK RSOSS
KM ROUTE FLOWS VIA 'SOSSAMAN CHANNEL TO BASELINE ROAD
RS 1 FLOW -1
RC .030 .025 .030 3500 .005
RX 0 5 10 35 75 110 115 120
RY 10 10 10 4 4 10 10 10
*
* DDM ***** updated *****

HEC-1 INPUT

KK 59A
KM BASIN 59A
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= .9 Lca= .3 S= 34.9 Kn= .070 LAG= 29.7
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA .26
LG .23 .25 4.55 .42 33.00
UI 30. 77. 144. 186. 246. 364. 293. 226. 172. 123.
UI 64. 48. 30. 15. 9. 9. 9. O. O. O.
UI O. O. O. O. O. O. O. o. O. o.
*
* DOM ***** preserved *****

•

PAGE 4

1.000
SEBT-N2.0UT

0.992 0.995 0.9980.9890.986
1.0
5.0

10.0
30.0
60.0
90.0

120.0
150.0

C59A
SOSSAMAN DRAIN AT BASELINE ROAD

2
***** preserved *****

0.983
3.578
3.492
3.384
3.240
3.096
3.046
3.002
2.970

KK
KM
HC
* DDM

KK 59A59B
KM ROUTE S59A TO 59B VIA SOSSAMAN CHANNEL

page 4

KK R59A
KM RETAIN THE 100 YEAR 2 HOUR RUNOFF VOLUME
DT D59A 2
DI 0 10000
DQ 0 10000
** DDM *****,preserved *****

•

* DOM ***** preserved *****

PC
JD
JD
JD
JD
JD
JD
JD
JD
*

•

137
138
139
140
141
142
143
144
145

146
147
148
149
150

151
152
153
154
155
156

1

LINE

157
158
159
160
161
162
163
164
165
166

167
168
169
170
171

172
173
174

175
176



ID •.••••• 1••••••• 2••••••• 3••••••• 4.•.•... 5....•.• 6...•..• 7•••••.• 8•••.••. 9•••••. 10

KK 60
KM BASIN 60
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L.. 2.4 Lca.. 1.4 SOl 31.8 Kn= .087 LAG= 102.0
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA 2.30
LG .18 .24 4.65 .43 35.00
UI 76. 76. 76. 76. 130. 250. 286. 330. 364. 395.
UI 422. 452. 484. 522. 571. 607. 689. 820. 915. 1008.
UI 885. 793. 723. 669. 626. 591. 536. 496. 459. 424.
UI 387. 362. 324. 276. 219. 169. 134. 134. 126. 125.

page 5
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KM BLOCK WALL ON LEFT BANK, SOSSAMAN ROAD ON RIGHT BANK
RS 4 FLOW -1
RC .025 .018 .013 6500 .0015
RX 0 3 13 38 78 103 128 203
RY 16 10 10 0 0 10 8 10
*
* DDM ***** updated *****

KK 59B
KM BASIN 59B
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= 1.2 Lca= .7 SOl 33.9 Kn... 087 LAG.. 58.3
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA .94
LG .22 .24 4.65 .41 24.00
UI 54. 54. 93. 193. 244. 284. 318. 361. 415. 501.
UI 653. 666. 546. 473. 422. 364. 319. 273. 233. 172.
UI 110. 94. 89. 68. 54. 54. 19. 17. 17. 17.
UI 17. 17. 17. 17. O. O. O. O. O. O.
UI O. O. O. O. O. O. O. O. O. O.
*
* DDM ***** preserved *****

HEC-1 INPUT PAGE 5

* DDM ***** preserved *****

2580
6

580
7

560
8

Assumed v=5ft/sec for NSTP calculation

.0005
560

o
5500

522
o

updated *****

59B TO 60 GUADALUPE CHANNEL.
FLOW -1
.013 .02
518 522
8.5 8.5

100 YR 2 HR RUNOFF VOLUME
63

10000
10000

*****

R59B
RETAIN

D59B
o
o

***** preserved *****

C59B
SOSSAMAN CHANNEL AT GUADALUPE ROAD

2

59BT60
ROUTE

4
.02

o
8.5

KK
KM
RS
RC
RX
RY
** DDM

KK
KM
HC
** DDM

KK
KM
DT
DI
DQ
*

177
178
179
180
181

182
183
184
185
186
187
188
189
190
191
192
193

1

LINE

194
195
196
197
198

199
200
201

202
203
204
205
206
207

208
209
210
211
212
213
214
215
216
217
218



SEBT-N2.0UT
219 UI 121. 76. 76. 76. 76. 56. 23. 23. 23. 23.
220 UI 23. 23. 23. 23. 23. 23. 23. 23. 23. 23.
221 UI O. O. O. O. O. O. O. O. O. O.
222 UI O. O. O. O. O. O. o. O. O. O.

*
* DDM ***** preserved ***'**

223 KK R60
224 KM RETAIN 100 YR 2 HR RUNOFF VOLUME
225 DT 060 170
226 DI 0 10000
227 DQ 0 10000

*
* DDM ***** preserved *****

1 HEC-1 INPUT PAGE 6

LINE

228
229
230
231

232
233
234
235
236
237

"ID ..•••••1••.••.• 2••••.•• 3.•••••• 4••...•. 5•...... 6••••••• 7.••.... 8 ..••••• 9•••.•. 10

KK EMFGUA
KM COMBINE 559 AND 560 AT EMF, GUADALUPE ROAD
KO 21
HC 2
'*
* DDM ***** preserved ****'*

KK GUATEL
KM ROUTE EMF FLOW FROM GUADALUPE ROAD TO ELLIOT ROAD
RS 3 FLOW -1
RC .03 .022 .03 6000 .0003
RX 0 500 520 553 693 726 740 742
RY 14 12 11 0 0 11 11 12
'*
* DDM ***** updated *****

238
239
240
241
242
243
244
245
246
247
248

KK 64
KM BASIN 64
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= 1.2 Lea= .6 S= 25.4 Kn= .051 LAG=
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA .81
LG .18 .25 4.70 .41 54.00
UI 79. 155. 338. 438. 543. 709. 988.
UI 388. 253. 139. 120. 79. 45. 24.
UI O. O. o. O. O. O. O.
UI O. O. o. o. o. O. o.
** DDM ***** preserved *****

34.4

778. 624. 493.
24. 24. 24.

O. O. O.
O. O. O.

R64
R64 IS WHAT REMAINS AFTER THE DIVERSION OF FLOW UP TO 67 AC-FT. THIS IS SENT
TO TAPE 21 FOR RECALL INTO FCD'S EMF MODELS. KK BLOCK THERE MUST BE UPDATED
TO REFLECT THE CHANGE OF WHAT GETS SENT TO THE TAPE 21.
RETAIN 100 YR 2 HR RUNOFF VOLUME

•

249
250
251
252
253
254
255
256
257

KK
KM
KM
KM
KM
KO
DT
DI
DQ
** DDM

21
064 67

o 10000
o 10000

***** preserved *****

page 6

• •



SEBT-N2.0UT
258 KK EMFELL
259 KM COMBINE EMF FLOW WITH FLOW FROM SUBBASIN 64 AT ELLIOT ROAD
260 HC 2

*
* DDM ***** preserved *****

261 KK ELTWAR
262 KM ROUTE EMF FLOW AT ELLIOT ROAD TO WARNER ROAD VIA THE EMF
263 RS 2 FLOW -1
264 RC .03 .022 .03 5500 .0003
265 RX 0 500 520 553 693 726 740 742
266 RY 14 12 11 0 0 11 11 12

*
*

1 HEC-1 INPUT PAGE 7

LINE 10•.••••• 1•••••.• 2••..••. 3•.•..•. 4 •••.•.• 5...•..• 6•...... 7..•.••• 8•••.••• 9.•..•• 10

267 KK 62B
268 KM BASIN 626
269 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
270 KM L= .6 Lea= .3 S= 47.5 Kn= .021 LAG= 8.0
271 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
272 BA .23
273 LG .11 .25 4.65 .46 78.00
274 UI 334. 940. 431. 83. O. O. O. O. O. O.
275 UI O. O. O. O. O. O. O. O. O. O.

*

276 KK R62B
277 KM RETAIN 100 YR 2 HR RUNOFF VOLUME
278 DT 0626 19
279 01 0 10000
280 oQ 0 10000

*
* OOM ***** preserved *****

281 KK 62BTO
282 KM ROUTE 62B TO 620 VIA HAWES ROAD
283 RS 6 FLOW -1
284 RC .045 .04 .045 5280 .0041
285 RX 0 100 125 127 177 179 224 324
286 RY 3 2 1. 50 0 0 1.5 2 3

*
* DDM ***** Updated *****

287 KK 620
288 KM BASIN 620
289 KM THE FOLLOWING PARAMETERS WERE PROVIDED fOR THIS BASIN
290 KM L- .9 Lea= .3 S= 30.7 Kn- .045 LAG= 21.3
291 KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN
292 BA .46
293 LG .23 .25 4.65 .40 50.00
294 UI 76. 300. 519. 753. 475. 369. 286. 203. 163. 111.
295 UI 85. 63. 47. 36. 26. 14. 14. 14. 14. O.
296 UI O. O. O. O. O. O. O. O. o. O.
297 UI O. O. O. O. O. O. O. O. O. O.

*
* DDM ***** preserved *****

Page 7



HEC-l INPUT

ID •.••.•• 1 ••••••• 2..••••• 3••.•••• 4•••.••• 5.•••••• 6...•.•• 7.••.... 8••.•..• 9••.•.• 10

KK 62T63
KM ROUTE CP62F TO SUBBASIN 63 VIA WASH.
KM WASH CROSSES HAWES, NORTH OF ELLIOT
RS 7 FLOW -1
RC .045 .04 .045 6000 0.0055
RX 0 500 750 770 780 800 1050 1550
RY 5 4 3 0 0 3 4 5
*

KK 62F
KM BASIN 62F
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= .6 Lca= .4. S= 31.9 Kn= .042 LAG= 18.1
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA .26
LG .21 .25 4.65 .41 54.00
UI 66. 224. 350. 546. 371. 235. 98. 56.
UI O. O. O. o. O. O. O. O.
UI O. O. O. O. O. O. O. O.
** DOM ***** preserved *****

KK CP620
KM COMBINE FLOWS FROM SUBBASINS 62B AND 620
HC 2
** OOM ***** preserved *****

•

PAGE 8

15.
O.
O.

18.
O.
O.

1546
3

1046
1.5

796
1.25

•
page 8

.0033
793

o
3600

753
o

***** preserved *****

***** preserved *****

R62F
RETAIN 100 YR 2 HR RUNOFF VOLUME

D62F . 18
o 10000
o 10000

CP62F
COMBINE FLOWS FROM 62D AND 62F

2

62DTF
ROUTE 62D TO 62F VIA HAWES ROAD

4 FLOW -1
.045 .024 .045

o 500 750
3 1.5 1.25

SEBT-N2.0UT
R62D

RETAIN 100 YR 2 HR RUNOFF VOLUME
062D 35

o 10000
o 10000

***** preserved *****

KK
KM
HC
** DDM

KK
KM
DT
DI
DQ
** OOM

* DOM ***** updated *****

KK
KM
RS
RC
RX
RY
*

KK
KM
DT
DI
DQ
* ODM

•

298
299
300
301
302

1

LINE

303
304
305

306
307
308
309
310
311

312
313
314
315
316
317
318
319
320
321

322
323
324
325
326

327
328
329

330.
331
332
333
334
335
336



SEBT-N2.0UT
* DDM ***** Inserted *****

1 HEC-1 INPUT PAGE 9

LINE ID ....•••1..•.... 2....... 3..•.... 4....••. 5.•..••• 6•••.... 7.••••.• 8 .•.•••. 9...•.• 10

337 KK 63
338 KM BASIN 63
339 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
340 KM L= 1.4 Lea= .7 S= 28.2 Kn= .035 LAG.. 26.8
341 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
342 BA .91
343 LG .18 .25 4.65 .43 55.00
344 UI 114. 346. 595. 780. 1159. 1291. 930. 689. 485. 24l.
345 UI 170. 113. 35. 35. 35. 35. O. O. O. O.
346 UI O. O. O. O. O. O. O. O. O. O.

*
* DDM ***** preserved *****

347 KK R63
348 KM RETAIN 100 YR 2 HR RUNOFF VOLUME
349 DT 063 71
350 DI 0 10000
351 DQ 0 10000

*
* DDM ***** preserved *****

352 KK CP63
353 KM COMBINE FLOWS FROM SUBBASIN 63 AND CP62F
354 HC 2

*
* DDM ***** preserved *****

355 KK 63T71
356 KM ROUTE CP63 TO s71 VIA SHEET FLOW
357 KM SOSSAMAN SOUTH OF ELLIOT
358 RS 6 FLOW -1
359 RC .055 .045 .055 5280 .0005
360 RX 0 1000 1005 1010 1013 1043 1543 2043
361 RY 6 5 0 0 3 5 2 5

*
*
* DDM ***** updated *****

362 KK 68B
363 KM BASIN 68B
364 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
365 KM L= .6 Lea= .3 S= 32.3 Kn= .020 LAG= 7.7
366 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
367 BA .25
368 LG .10 .25 5.20 .36 80.00
369 UI 377. 1018. 412. 72. O. O. o. O. O. O.
370 UI O. O. O. O. O. O. O. O. O. o.

*
1 HEC-1 INPUT PAGE 10

LINE ID .•••••• 1.•••••• 2••.•••• 3••.•... 4••.••.. 5.•..... 6..•.. '•. 7....•.• 8•.•••.• 9••..•• 10

371 KK R68
372 KM RETAIN 100 YR 2 HR RUNOFF VOLUME

page 9



•

PAGE 11

o.
o.

o.
o.

o.o.

9.0

2500
4

2011
3

o.
o.

2000
3

1511
2.5

o.
O.

INCREASE OVERBANK N VALUES

1500
2

.0033
1002

o

80.00
11.

O.

SEBT-N2.oUT

.45
54.

O.

6000
1001

o

4.70
213.

O.

.25
320.

O.

24
10000
10000

100 YR 2 HR RUNOFF VOLUME
9

10000
10000

'II.... Inserted •••••

'II.... preserved •••••

D68B
o
o

'II.... preserved •••••

69T71
ROUTE s69 TO S71 VIA WASH AND SHEET FLOW,

7 FLOW -1
.055 .045 -.055

o 500 1000
432

'II•••• preserved •••••

C69
COMBINE FLOWS FROM SUBBASIN 68B AND 69

2

R69
RETAIN

069
o
o

69
BASIN 69

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
L= .7 Lea= .3 S= 22.4 Kn= .020 LAG=
PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN

.09

.10
104.

O.

KK 71
KM BASIN 71
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= 1.6 Lea= .8 S= 26.4 Kn= .020 LAG= 16.8
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA 1.09
LG .10 .25 4.65 .47 80.00
UI 331. 1085. 1805. 2349. 1459. 780. 329. 144. 67. 67.
UI O. O. O. O. O. O. O. O. O. O.

page 10

HEC-1 IN'PUT

10.•••••. 1•.••••• 2••••••• 3•••.•.• 4....•.• 5••••.•. 6 ...•••• 7.••.•.• 8•.••.•. 9....•. 10

KK
KM
RS
RC
RX
RY
'II

'II DDM

KK
KM
HC
'II

'II DDM

KK
KM
DT
01
DQ
'II

'II DDM

•

KK
KM
KM
KM
KM
BA
LG
UI
UI
'II

'II DDM

KK 68BT69
KM ROUTE s68B TO S69 VIA WASH CROSSING HAWES
RS 3 FLOW -1
RC .045 .04 .045 2750 .0036
RX 0 -500 950 1003 1007 1057
RY 4 3.5 3 0 0 2
'II

DT
01
DQ
'II

373
374
375

376
377
378
379
380
381

382
383
384
385
386
387
388
389
390

391
392
393
394
395

396
397
398

399
400
401
402
403
404

1

LINE

405
406
407
408
409
410
411
412
413

•



HEC-1 INPUT

10•••..•• 1 ••••..• 2••.•••. 3•..•... 4 .••..•. 5••••... 6•••.•.. 7..••..• 8•.•.••• 9•..••. 10

SEBT-N2.0UT
UI O. O. O. O. O. O. O. O. O. O.
*

KK R7l
KM RETAIN 100 YR 2 HR RUNOFF VOLUME
DT D7l 106
01 0 10000
DQ 0 10000
*
* DDM ***** preserved *****

KK C7l
KM original wording "COMBINE S7l WITH s69 AND s68B"
KM was revised by Dibble to be "COMBINE FLOWS FROM s63, s68B, s69 AND S71,
KM WHICH COMBINES HYDROGRAPHS 63T7l, 69T71 AND R7l"
KM CONCENTRATION POINT IS ALONG SOSSAMAN AT THE MESQUITE ST ALIGNMENT
HC 3
*
KK 7lT72
KM ROUTE C71 TO S72 VIA DIKE
KM WASH WEST OF INTERSECTION OF SOSSAMAN &WARNER
RS 4 FLOW -1
RC .055 .045 .055 3750 .0037
RX 0 500 1000 1007 1017 1025 1530 2030
RY 9 8•5 8 0 0 8 8 •5 9
** DDM ***** Inserted *****

PAGE 12

50.
O.
O.

153.
O.
O.

247.
O.
O.

20.3

566.
O.
O.

912.
O.
O.

80.00
1347.

O.
O.

.33
1496.

O.
O.

5.40
906.

O.
O.

.25
600.
43.

O.

100 YR 2 HR RUNOFF VOLUME
83

10000
10000

***** Preserved *****

R72
RETAIN

072
o
o

72
BASIN 72

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
L= 1.6 Lca= .9 S= 13.1 Kn= .020 LAG=
PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN

.84

.10
16l.

43.
O.

KK
KM
KM
KM
KM
BA
LG
UI
UI
UI
** DDM

KK
KM
DT
DI
DQ
*

414

415
416
417
418
419

420
421
422
423
424
425

426
427
428
429
430
431
432

433
434
435
436
437
438
439
440
441
442

1

LINE

443
444
445
446
447

21
448
449
450

* CONCENTRATION POINT ADDED PRIOR TO EMF COMBINE SO THAT FLOWS CAN BE SENT TO
* TAPE2l.

KK CPKNOX
KO
HC 2
*• DDM ••••• preserved •••••

page 11



SEBT-N2.oUT

HEC-1 INPUT·

ID ••••••. 1•••.••. 2•••••.• 3•.•...• 4••••••• 5••••.•• 6•.••••. 7.•..••• 8•...... 9••••.. 10

page 12

KK R76B
KM RETAIN 100 YR 2 HR RUNOFF VOLUME
DT D76B 66

KK EMFWAR
KM COMBINE ROUTED FLOW FROM 71 WITH 72 WITH EMF (HYDROGRAPH ELTWAR)
HC 2
* DDM ***** preserved *****

•

PAGE 13

30.
O.
O.

73.
O.
O.

2011
3

119.
O.
O.

20.7

1511
2.5

267.
O.
O.

1011
2

418.
O.
O.

.0041
1007

o

76.00
615.

O.
O.

5500
1003

o

.12
636.

O.
O.

8.00
390.

O.
O.

.15
259.
19.

O.

100 YR 2 HR RUNOFF VOLUME
38

10000
10000

70B TO 76B VIA WASH CROSSING SOSSAMAN, SOUTH OF WARNER ROAD
FLOW -1

.04 .045
500 1000
3.5 . 3

***** preserved *****

76B
BASIN 76B
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
L= 1.8 Lca= .9 S= 27.4 Kn= .021 LAG= 18.9
PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN

.64

.10 .15 8.80 .09 78.00
148. 515. 789. 1294. 957. 629. 303. 157. 70. 35.

35. O. O. O. O. O. O. O. O. O.
O. O. O. O. O. O. O. O. O. O.

R70B
RETAIN

D70B
o
o

70B
BASIN 70B

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
L- 1.6 Lca= 1.1 S= 29.9 Kn- .022 LAG=
PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN

.38

.11
68.
19.

O.

KK 70BT76
KM ROUTE
RS 6
RC .045
RX 0
RY 4
*

KK
KM
DT
DI
DQ
*

•

KK
KM
KM
KM
KM
BA
LG
UI
UI
UI
** DDM ***** preserved *****

KK
KM
KM
KM
KM
BA
LG
UI
UI
UI
** DDM

KK WARTKN
KM ROUTE EMF WARNER ROAD FLOW TO KNOX ROAD
RS 1 FLOW -1
RC .03 .022 .03 2500 .0003
RX 0 500 520 553 693 726 740 742
RY 14 12 11 0 0 11 11 12

*

451
452
453

454
455
456
457
458
459

460
461
462
463
464
465
466
467
468
469

470
471
472
473
474

475
476
477
478
479
480

1

LINE

481
482
483
484
485
486
487
488
489
490

491
492
493

•



ID ••••••. 1 .••.••• 2••..••• 3...•... 4••.•... 5 6 7••.•.•• 8•."•.•.. 9••.•.. 10

KK KNXTRY
KM ROUTE EMF KNOX ROAD FLOW TO RAY ROAD
RS 1 FLOW -1
RC .03 .022 .03 3000 .0003
RX 0 500 520 553 693 726 740 742
RY 14 12 11 0 0 11 11 12
*
KK 65A
KM BASIN 65A
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= 1.6 Lea= .9 S= 51.2 Kn= .053 LAG= 41.5
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA 2.54
LG .15 .25 5.10 .35 59.00
UI 206. 248. 735. 1001. 1188. 1423. 1760. 2487. 2309. 1835.
UI 1546. 1269. 1035. 777. 457. 351. 292. 206. 143. 63.
UI 63. 63. 63. 63. O. O. o. o. o. O.
UI O. O. o. o. o. o. o. o. O. o.
*

HEC-1 INPUT PAGE 14

KK RCAPlA

KK CAPlA
KM INFLOW FROM EAST OF THE CAP THROUGH 2 - 72" PIPE OVERCHUTES
KM STATION #131+90 AND 158+00 SALT-GILA AQUEDUCT REACH 2
KM QI CARDS BASED ON PEAK OUTFLOW FROM OVERCHUTES OF 217 CFS.
IN 60
BA .01
QI 0 65 217 217 217 217 217 217
QI 217 217 217 217 217 217 217 217
QI 217 217 217 217 217
*
* DDM ***** preserved *****

217
217

217
217

R65A
RETAIN 100 YR 2 HR RUNOFF VOLUME

D65A 174
o 10000
o 10000

***** Preserved *****

SEBT-N2.0UT
DI 0 10000
DQ 0 10000
*

KK KNOX
KM COMBINE FLOWS AT KNOX ROAD
KO 21
HC 2
*

KK EMFKNX
KM COMBINE FLOWS INTO THE EMF AT KNOX ROAD
KM THIS COMBINES HYDROGRAPHS WARTKN, 70BT76 and R76B.
HC 2
*

KK
KM
DT
DI
DQ
* DDM

494
495

496
497
498
499

500
501
502
503

504
505
506
507
508
509

510
511
512
513
514
515
516
517
518
519
520

1

LINE

521
522
523
524
525

526
527
528
529
530
531
532
533
534

535

page 13



536
537
538
539
540
541
542
543
544

SEBT-N2.0UT
KM ROUTE FLOW FROM CAP OVERCHUTE TO A POINT ON THE MARICOPA/PINAL COUNTY LINE
KM 2000 FEET NORTH OF THE GUADALUPE ROAD COUNTY LINE INTERSECTION. ROUTING WILL
KM BE BY A NATURAL CHANNEL. THIS IS THEN ROUTED FOR 1200 FT
KM IN A CHANNEL (DIBBLE ID MN3) TO THE POINT WERE THE ROUTED CAP1B FLOW
KM INTERCEPTS THE CHANNEL. ORIGINAL SLOPE a.01
RS 13 FLOW -1
RC .045 .04 .045 4900 .010
RX 0 500 1000 1006 1026 1032 1511 2011
RY 4 3. 5 3 0 0 . 3 3. 5 4
'It

545
546
547
548
549
550
551
552

KK RRCplA
KM REACH MN-5 AND CULVERT MNC-1
KM ROUTE FLOW FROM WHERE RCAPlA FLOWS INTO THE NEW CHANNEL ALONG MERIDIAN ROAD
KM USES REVISED ROUTING PARAMETERS, CHANNEL MN-5 SHAPE
RS 1 FLOW -1
RC 0.025 0.015 0.025 2350 .0017
RX 0 8 16 27 43 53 61 69
RY 5.1 5.2 5.3 0 0 5.3 5.2 5.1
'It

HEC-1 INPUT

10 .•••••• 1 .•••••• 2•••.••• 3••••••• 4 ••••.•• 5••..••• 6 ..•.... 7......• 8 ...••.•9•••••• 10

1

553
554
555
556
557
558
559
560
561

LINE

KK CAP1B
KM INFLOW FROM EAST OF THE CAP THROUGH 2 - 72" PIPE OVERCHUTES
KM STATION #131+90 AND 158+00 SALT-GILA AQUEDUCT REACH 2
KM QI CARDS BASED ON PEAK OUTFLOW FROM OVERCHUTES OF 217 CFS.
IN 60
BA .01
QI O· 65 217 217 217 217 217 217
QI 217 217 217 217 217 217 217 217
QI 217 217 217 217 217
'It

217
217

217
217

PAGE 15

2011
4

1511
3.5

1032
3

.010
1026

o
4900
1006

o

KK RCAP1B
KM ROUTE FLOW FROM CAP1B OVERCHUTE TO A POINT ALONG THE MARICOPA/PINAL COUNTY
KM LINE 1000 FEET NORTH OF THE INTERSECTION OF GUADALUPE ROAD AND THE COUNTY
KM LINE. ROUTING WILL BE BY A NATURAL CHANNEL. ORIGINAL SLOPE=.Ol
RS 14 FLOW -1
RC .045 .04 .045
RX 0 500 1000
RY 4 3.5 3
'It

562
563
564
565
566
567
568
569

570
571
572

KK C65A1
KM COMBINE FLOWS FROM SUBBASIN 65A(EAST OF MERIDIAN RD) AND CAPlA AND CAP1B
HC 3
'It

•

573
574
575
576
577
578
579
580

KK 65ATB1
KM REACH MN-4, MN-3B AND MN-3A
KM ROUTE FLOW FROM BASIN 65A TO OFF-LINE DETENTION BASIN DIVERSION STRUCTURE
KM USES REVISED ROUTING PARAMETERS, CHANNEL MN-3A SHAPE.
RS 1 FLOW -1
RC 0.025 0.015 0.025 3760 .0015
RX 0.0 8.0 16.0 34 56 74 82 90
RY 8.8 8.9 9.0 0 0 9.0 8.9 8.8
'It

page 14
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. SEBT-N2. OUT

KK c65A2
KM RECOMBINE FLOWS FROM DETENTION BASIN AND SUNLAND SPRINGS CHANNEL.
HC 2
*

KK 65AT-2
KM REACH ET-10, ET-11. ET-12 plus culverts ETC-4 AND ETC-3.
KM ROUTE FROM ELLIOT AND MERIDIAN, ALONG ELLIOT ROAD IN ELLIOT CHANNEL
KM TO ABOUT 0.6 MILES EAST OF CRISMON ROAD.
KM EARTH CHANNEL PORTION ON NORTH SIDE OF ELLIOT
* KO 1
RS 3 FLOW -1

KK 65AT-1
KM REACH MN-1
KM ROUTE FROM DETENTION BASIN OUTLET TO ELLIOT ROAD AND MERIDIAN ROAD
KM CONCRETE CHANNEL ON EAST SIDE OF MERIDIAN ROAD ALGN.
RS 1 FLOW -1
RC .025 .015 .025' 630 .0014
RX 0 8 16 26 38 48 56 64
RY 4.7 4.8 4.9 0 0 4.9 4.8 4.7
*

HEC-1 INPUT

10••••••• 1 .•••.•• 2••..••• 3....•.•4 •.....• 5...•••. 6 ..•.••. 7•••••.. 8•.••.•• 9••••.• 10

SA 0 4.67 15.05 27.12 37.88 42.12
SE 90 91 93 95 97 98
SL 91.5 7.07 .62 .5
SS 97.0 235 2.5 1.5
*

PAGE 16

3188
2754

2096
1662

1624
1190

BASIN DIVERSION STRUCTURE TO BASIN OUTLET
-1 0

.025 700 .0019
16.0 25 35 44 52 60
4.5 0 0 4.5 8.8 8.7

KK 65B1T2
KM REACH MN-2
KM ROUTE FLOW FROM
RS 1 FLOW
RC .025 .015
RX 0.0 8.0
RY 8.7 8.8
*

KK DB65A
KM SIPHON DRAW BASIN
KM OFF-LINE DETENTION BASIN LOCATED AT ELLIOT AND MERIDIAN ROAD
KM WITH 36" OUTLET PIPE AND 235' WEIR
* KO 2 2
RS 1 STOR 0

KK DIDB65
KM DETENTION BASIN DIVERSION STRUCTURE
KM DIVERT FLOW FROM CHANNEL TO OFF-LINE BASIN
* KO 2 2
DT DB65A
01 0 100 434 582 854 1206
DQ 0 0 0 148 420 772
*

KK DIB65P
KM RETURN DIVERT TO DETENTION BASIN
DR DB65A
*

581
582
583

584
585
586

587
588
589
590
591
592.
593

594
595
596

597
598
599
600

601
1

LINE

602
603
604
605

606
607
608

609
610
611
612
613
614
615
616

617
618
619
620
621

622

page 15



ID •••••.• 1••.•••. 2 ....•.• 3••.•.•. 4.•••••. 5•...... 6.••.••. 7....••• 8•••••.• 9.••.•• 10

•

PAGE 17

2011
3

1511
2.5

1056
2

.007
1053

o
9500
1003

o

-1
.045
1000

3

FLOW
.04
500
3.5

HEC-1 INPUT

100 YR 2 HR RUNOFF VOLUME
31

10000
10000

SEBT-N2.0UT
.025 .025 .025 7680 .0005

0 8 22 58 71 107 115 123
6.1 6.0 5.9 0 0 5.9 6.0 6.1

65AW
BASIN 65AW

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
L.. .9 Lea= .6 S.. 54.7 Kn= .049 LAG.. 26.1
PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN

.43

.24 .25 5.30 .29 32.00
56. 176. 295. 391. 603. 594. 432. 316. 210. 101.
73. 43. 17. 17. 17. O. O. O. O. O.

O. O. O. O. O. O. O. O. O. O.

R65AW
RETAIN
D65AW

o
o

KK 65B
KM BASIN 65B
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L.. 2.0 Lea= 1.2 S= 37.5 Kn= .036 LAG.. 36.6
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA 1.37
LG .18 .25 6.00 .24 53.00
UI 126. 218. 506. 669. 809. 1014. 1468. 1422. 1102. 901.
UI 720. 562. 337. 218. 182. 126. 71. 39. 39. 39.
UI 39. O. O. O. O. O. O. O. O. O.
UI O. O. O. O. O. O. O. O. O. O.
*

KK 65AT65
KM ROUTE c65A TO BASIN 65B VIA A WASH,(THIS WASH IS NORTH OF SIPHON DRAW)
KM THIS IS THE PART OF 65A WHICH IS WEST OF THE MERIDIAN RD ALIGNMENT
* KO 3
RS 11
RC .045
RX 0
RY 4
*

page 16

KK R65B
KM RETAIN 100 YR 2 HR RUNOFF VOLUME
DT D65B 120
DI 0 10000
DQ 0 10000
*

* DDM ***** preserved *****

KK CP65B
* KO 1

KK
KM
DT
DI
DQ
*

•

KK
KM
KM
KM
KM
BA
LG
UI
UI
UI
*

RC
RX
RY
*

•

623
624
625

626
627
628
629
630
631
632
633
634
635

636
637
638
639
640

1

LINE

641
642
643

644
645
646
647

648
649
650
651
652
653
654
655
656
657
658

659
660
661
662
663

664



665
666
667

668
669
670
671

672
673
674

675
676
677
678

1

LINE

679

680

681

SEBT-N2.oUT
KM COMBINE FLOW FROM SUBBASIN 65AW (WEST OF MERIDIAN RD) WITH FLOW FROM
KM SUBBASIN 65B
HC 2
*
KK DI65B
KM DIVERSION STRUCTURE TO ROUTE PEAK FLOW TO NEW
KM ELLIOT BASIN (EAST)
KM By-pass 30 cfs to Elliot channel, and Divert Remaining to E Basin
* The Existing Model By-pass 51 cfs. SZ. 5-17-99
DT DIRS65
01 0 15.0 30 100.0 200 350.0 500 700 900 1500.
DQ 0 0 0 70.0 170 320.0 470 670 870 1470.
*
KK CP65A
KM COMBINE FLOWS FROM ELLIOT CHANNEL AT NON DIVERTED FLOWS (51CFS) FROM
KM SUBBASIN 65B
HC 2
* HEC-1 INPUT

ID ..•••.. 1 ••••.•• 2•.••••• 3..••••. 4 •.••.•.• 5...•..• 6•.•••.. 7•....•• 8•.•.••• 9••.••. 10

KK 65AT-3
* KM REACH ET-9 plus culvert ETC-2
* KM ROUTE FROM ABOUT 0.6 MILES EAST OF CRISMON ROAD
* KM TO ABOUT 0.18 MILES EAST OF CRISMON ROAD (CP65)
* KM CONCRETE CHANNEL PORTION ON SOUTH SIDE OF ELLIOT
* RD 2340 0.0019 0.013 CIRC 7.5
KM E. 104th St to E. of EA (Sta. 83+10 to Sta. 90+50)
* RD card used for routing
RD 740 0.0064 0.012 CIRC 6.5
*

PAGE 18

682

683
684

KK DR65B
* KO 1
KM RETURN DIVERT TO EAST DETENTION BASIN
DR DIRS65
*

no routing is provided.

13.90 18.80 24.00 29.50 35;30 41.40 48.00
1435.0 1436.0 1437.0 1438.0 1439.0 1440.0 1441.0

.5
1.5

o
9.30

1434.0
.62
2.5

RS65A
ELLIOT BASIN EAST

Bleed-off pipe size = 12", SZ, 5-17-99
since the bleed-off pipe length is short,
The Existing pipe size = 24"

1
1 STOR
o 5.40

1429.0 1433.0
1430.0 0.7854
1439.0 200

KK
KM
KM
*
** KO
RS
SV
SE
SL
SS
*

688
689
690
691
692

685
686
687

KM
KM
1< KO
HC

693

694
695

696

KK
*

cp65
"CP65B" changed to "cp65" -- SZ. 5-14, 1999

COMBINE FLOWS FROM EAST ELLIOT BASIN AND ELLIOT CHANNEL
BEFORE COMBINING WITH FLOWS FROM THE BYPASS CRISMON CHANNEL

1
2

page 17



SEBT-N2.0UT
1<

KK R67A
page 18

HEC-1 INPUT

ID ..•••••1 .••••.. 2••••... 3•....•. 4 .•••.•• 5.•••••• 6 .•.•.•. 7....•.• 8•..•••. 9.••••• 10

• •

PAGE 19

67A
BASIN 67A

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
L= 1.0 Lca= .7 S= 42.9 Kn= .042 LAG= 25.7
PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN

.30

.21 .25 4.70 .39 43.00
39. 126. 208. 277. 433. 400. 292. 213. 134. 67.
47. 25. 12. 12. 12. O. O. O. O. O.

O. O. O. O. O. O. O. O. O. O.

AET67A
ROUTE SUPERSTITION FLOW THROUGH 67A TO BASELINE ROAD

15
6 FLOW -1

.045 .040 .045 5500 .010
0 100 110 120 130 140 150 250
5 4 3 1 1 3 4 5

KK
KM
KM
KM
KM
BA
LG
UI
UI
UI
1<

KK
KM
IN
RS
RC
RX
RY
1<

KK 65T66A
KM w. of EA to E. of crismon Rd. (sta. 69+00 to Sta. 76+06)
1< New additional routin9 operation
1< RD card used for routlng
RD 706 0.0047 0.012 CIRC 7.5
1<

KK 65T66B
KM E. of crismon Rd.to w. of crismon Rd. (Sta. 61+25 to Sta. 69+00)
1< New additional routin9 operation
1< RD card used for routlng
RD 775 0.0048 0.012 CIRC 9.5
1<

KK ADOT-E
KM INFLOW FROM NORTH OF THE SUPERSTITION FREEWAY ENTERING 67A
KM FROM EAST ADOT DETENTION BASIN 4105.
1< KO 1
BA 0.01
ZR =QI A=ADOT EAST BASIN B=AT SUPERSTITION C=FLOW E=5MIN F=100YR
1<

KK 65T66
1< KM REACH ET-8
1< KM ROUTING IN ELLIOT CHANNEL FROM ABOUT
1< KM 0.~8 MILES EAST OF CRISMON ROAD (CP65) TO CRISMON ROAD (CP66).
1< Moved from "65AT-3" to here
KM E. of EA to w. of EA (sta. 76+06 to Sta. 83+10)
1< RD card used for routing
1< RD 940 0.0060 0.013 CIRC 9.5
RD 704 0.0064 0.012 CIRC 7.5
1<

697

•

698

699

1

LINE

700
701

702

703
704

705

706
707
708

709
710

711
712
713
714
715
716
717

718
719
720
721
722
723
724
725
726
727

728



SEBT-N2.oUT
729 KM RETAIN 100 YR 2 HR RUNOFF VOLUME
730 DT D67A 21
731 01 0 10000
732 DQ 0 10000

*1 HEC-1 INPUT PAGE 20

LINE 10 ••••••• 1 ••...•• 2.•••.•. 3••••••• 4 ...•.•. 5.•...•• 6•..•.•• 7.•.••.. 8 .•.••.• 9•.•••• 10

733 KK C67A
734 KM COMBINE FLOWS FROM ADOT-E AND SUBBASIN 67A
735 HC 2

*
736 KK 67ATC
737 KM ROUTE 67A TO 67C VIA WASH CROSSING BASELINE
738 RS 7 FLOW -1
739 RC .055 .045 .055 6300 .0071
740 RX 0 500 980 1003 1007 1031 1511 2011
741 RY 4 3.5 3 0 0 3 3.5 4

*
742 KK sup2
743 KM INFLOW FROM NORTH OF SUPERSTITION FREEWAY, DISCHARGING INTO 67B

* KO 1
744 BA 0.01
745 ZR =QI A=ADOT WEST BASIN B=AT SUPERSTITION C=FLOW E=5MIN F=100YR

*
746 KK Rsup2
747 KM ROUTE SUP2 THROUGH SUBBASIN 67B

* KO 2
748 IN 15
749 RS 5 FLOW -1
750 RC .045 .045 .045 4500 .0056
751 RX 0 500 1000 1003 1007 1011 1511 2011
752 RY 4 3.5 3 0 0 2 2.5 3

*
753 KK 67B
754 KM BASIN 67B
755 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
756 KM L= 1.2 Lca= .9 S= 28.0 Kn= .034 LAG= 26.4
757 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
758 BA .53
759 LG .17 .25 4.90 .38 56.00
760 UI 68. 210. 356. 470. 713. 741. 536. 395. 269. 131.
761 UI 94. 59. 21. 21. 21. O. O. O. O. O.
762 UI O. O. O. O. O. O. O. O. O. o.

*
763 KK R67B
764 KM RETAIN 100 YR 2 HR RUNOFF VOLUME
765 DT 067B· 41
766 01 0 10000
767 oQ 0 10000

*"1 HEC-1 INPUT PAGE 21

LINE 10 ....••.1••••..• 2••••.•• 3••••.•• 4 ....••. 5••....• 6•.•.••• 7.•••.•• 8•.•.••• 9.•••.• 10
page 19



SEBT-N2.oUT

HEC-1 INPUT

10 .••••.• 1•••••' •• 2••••••• 3•.••••• 4 .•••••• 5••••••. 6••••••• 7..••••• 8..•..•• 9••.•.. 10

KK C67C
KM COMBINE SUBBASINS 67C AND 67A AND 67B
HC 3
*

KK c67B
KM COMBINE FLOWS FROM SUP2 ANO SUBBASIN 67B
* KO 2
HC 2
*

KK 670
KM BASIN 670
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

page 20

•

PAGE 22

100 YR 2 HR RUNOFF VOLUME
67

10000
10000

R67C
RETAIN

D67C
o
o

67C
BASIN 67C

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
L= 1.2 Lca= .7 S= 40.2 Kn= .049 LAG= 32.3
PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN

.93

.25 .25 5.10 .32 31.00
96. 213. 432. 557. 702. 1006. 1133. 842. 667. 518.

365. 193. 157. 96. 59. 30. 30. 30. 30. O.
O. O. O. O. O. O. O. O. O. O.
O. O. o. O. O. O. O. O. O. O.

KK
KM
DT
DI
DQ
*

KK
KM
KM
KM
KM
BA
LG
UI
UI
UI
UI
*

KK 67CT67
KM REACH CN-3 plus culvert CNC-3
KM ROUTE FLOW IN THE CRISMON CHANNEL FROM C67C (@ GUADALUPE ROAD & CRISMON ROAD)
KM TO C67D (AT APPROX. 1/2 MILE SOUTH OF GUADALUPE ROAD).
* Stat 39+00 to Guadalupe Rd.
RS 1 FLOW -1
RC .025 .015 .025 2420 .0018
RX 0 6 12 24 64 76 . 82 88
RY 4 3 2 0 0 2 3 4
*

•

KK 67BTC
KM REACH CN-4. CN-5 plus culvert CNC-4.
KM ROUTE FLOW IN THE CRISMON CHANNEL FROM BASELINE ROAD (C67B) TO
KM GUADALUPE ROAD (C67C)
RS 2 FLOW -1
RC .025 .015 .025 5180 .0019
RX 0 8 16 24.4 36.4 44.8 52.8 60.8
RY 4.0 4.1 4.2 0 0 4.2 4.1 4.0
*

•

768
769

770

771
772
773
774
775
776
777
778

779
780
781
782
783
784
785
786
787
788
789

790
791
792
793
794

795
796
797

798
799
800
801

802
803
804
805

1

LINE

806
807
808



9.
O.o.

23.
O.
O.

38.
O.
O.

20.5LAG=

86.
O.
O.

137.
O.
O.

SEBT-N2.oUT
S= 34.7 Kn= .050

USED FOR THIS BASIN

30.00
202.

O.
O.

.30
216.

O.
O.

5.20
132.

O.
O.

-.25
87.

6.
O.

L= .6 Lca= .4
PHOENIX VALLEY S-GRAPH WAS

.13

.25
23.
6.
O.

KM
KM
BA
LG
UI
UI
UI
*

809
810
811
812
813
814
815

816
817
818
819
820

KK
KM
DT
DI
DQ
*

R67D
RETAIN
0670

o
o

100 YR 2 HR RUNOFF VOLUME
9

10000
10000

821
822
823

KK
KM
HC
*

C67D
COMBINE HYDROGRAPHS AT CP67D

2

88
4

82
3

76
2

1900 0.0035
24 64
o 0

RS
RC
RX
RY
*

KK 67DT66
KM REACH CN-2 plus culvert CNC-2
KM ROUTE FLOW IN THE CRISMON CHANNEL FROM APPROX. 1/2 MILE SOUTH
KM OF GUADALUPE ROAD TO THE INFLOW SPILLWAY FOR THE ELLIOT DETENTION BASIN.
* sta. 20+00 to Sta. 39+00

1 FLOW· -1
.032 .032 .032

o 6 12
432

824
825
826
827

828
829
830
831

16.
O.
O.

16.
O.
O.

39.
O.
O.

17.1

84.
O.
O.

205.
O.
O.

35.00
363.

O.
O.

.22
576.

O.
O.

6.00
417.

O.
O.

.25
256.

O.
O.

***** preserved *****

66A
BASIN 66A

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
L= .7 Lca= .3 S= 55.9 Kn= .047 LAG=
PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN

.26

.24
78.

O.
O.

KK
KM
KM
KM
KM
BA
LG
UI
UI
UI
** DDM

832
833
834
835
836
837
838
839
840
841

HEC-l INPUT

ID ••••••• 1••••••. 2.•••... 3.••••.• 4••••••. 5••••••• 6...•..• 7..•.•.• 8 ••...•• 9.••.•. 10

1

842
843
844
845
846

LINE

KK
KM
DT
DI
DQ
* DDM

R66A
RETAIN 100 YR 2 HR RUNOFF VOLUME

D66A 21
o 10000
o 10000

***** preserved *****
PAGE 23

847
848
849
850
851

KK 66ATB
KM ROUTE s66A TO 66B VIA WASH CROSSING BASELINE
RS 7 FLOW -1
RC .045 .04 .045 7500 .0077
RX 0 500 980 1003 1007 1031

page 21
1511 2011



852

853
854
855
856
857
858
859
860
861
862
863

864
865
866
867
868

869
870
871

872
873
874
875
876
877

878
879
880
881
882
883
884
885
886

1

LINE

887

888
889
890
891

•

SEBT-N2.0UT
RY 4 3.5 3 0 0 3 3.5 4
*
* DDM ***** updated *****

KK 66B
KM BASIN 66B
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= 1.6 Lea= 1.0 S= 43.3 Kn= .050 LAG'" 42.8
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA .67
LG .25 .25 5.00 .33 30.00
UI 53. 56. 185. 248. 297. 352. 426. 590. 636. 496.
UI 419. 346. 286. 232. 152. 93. 86. 58. 53. 21.
UI 16. 16. 16. 16. 16. O. O. O. O. O.
UI O. O. O. O. O. O. O. O. O. O.
*
* DDM ***** preserved *****

KK R66B
KM RETAIN 100 YR 2 HR RUNOFF VOLUME
DT D66B 48
01 0 10000
DQ 0 10000
* DDM ***** preserved *****

KK cp66B
KM COMBINE s66A AND s66B
HC 2
*
* DDM ***** preserved *****

KK 66BTC
KM ROUTE 66B TO 66C VIA WASH
RS 7 FLOW -1
RC .045 .04 .045 6000 .0150
RX 0 500 995 1003 1007 1016 1511 2011
RY 4 3.5 3 0 0 3 3.5 4
*
* DDM ***** updated *****

KK 66c
KM BASIN 66C
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= 1.1 Lea= .7 S= 46.5 Kn= .039 LAG= 24.3
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA .50
LG .19 .25 5.40 .29 48.00
UI 69. 243. 385. 528. 817. 635. 463. 325. 159. 103.
UI 63. 21. 21. 21. O. O. O. O. O. O.

HEC-1 INPUT PAGE 24

10••••••• 1.•••..• 2•••••.• 3••...•• 4••••.•. 5.....•. 6•...••. 7...••.. 8.•••••. 9•••... 10

UI O. O. O. O. O. O. O. O. O. O.
** DDM ***** preserved *****

KK R66c
KM RETAIN 100 YR 2 HR RUNOFF VOLUME
DT D66C 42
01 0 10000

page 22

• •



SEBT-N2.oUT
DQ 0 10000
*
* DDM ***** preserved *****

HEC-l INPUT

ID ••.•••• 1••••••• 2••••••• 3.•.•••. 4••••••• 5••.•••• 6••.•••• 7••••... 8 ..•..•• 9..••••10

KK CP66C
KM COMBINE FLOWS FROM ELLIOT CHANNEL AND CRISMON BYPASS CHANNEL
* KO 1
HC 2
*

KK cp66cl
KM split up hydrograph combination in order to separate flows.
KM combine Hydrographs 66BTC (from sub. 66A)and R66c (from sub. 56c)
* KO 2 2
HC 2
*

PAGE 25

66A, 66B and 66c)

DI67E
DIVERT LOW FLOW FOR 404 PERMITTING TO SUBBASIN 67e WASH

404A
0 24 76 10000
0 24 76 76

oI66
DIVERT FLOW TO DETENTION BASIN WA
By-pass Flow Reduced to 410 cfs from 458, SZ, 5-17-99

1 2
DB66

0 150 363 411.0 456.0 513 577 643 712 1000
0 0 0 32.0 71. 122 179 239 302 590

KK 66C1T2
KM ROUTE FLOW FROM DIVERSION STRUCTURE TO ELLIOT CHANNEL at ELLIOT ROAD.
KM REACH CN-l plus culvert CNC-1
KM A single pipe size and an overall slope are used to represent this
KM 1,070 ft long reach which has pipe sizes of 78", 84" and 90", and
KM about 250' long sideweir and transition open channel.
KM RD card used for routing (sta. 9+30 to Sta. 20+00)
RD 1070 0.0130 0.012 CIRC 7
*

KK 66CTD
* KM REACH ET-7
KM ROUTE FLOWS FROM INTERSECTION OF CRISMON AND ELLIOT CHANNELS
KM AT THE INTERSECTION OF ELLIOT ROAD and CRISMON ROAD TO THE ELLIOT BASIN
KM WA Bleed-off outlet, WHICH IS ABOUT 390 ft WEST OF CRISMON ROAD.
* RO card used for routing (sta. 57+35 to Sta. 61+25)
RD 390 0.0052 0.012 CIRC 9.5

Page 23

KK CP66C2
KM Combine Hydrograph cp66c1 (from subbasins
KM plus hydrograph 67DT66 ( C67D )
* KO 1
HC 2
*

KK
KM
KM
* KO
DT
DI
oQ
*

KK
KM
DT
DI
DQ
*

892

893
894
895

896

897
898
899

900

901
902
903
904
905

906
907
908

909
910
911

912
913
914
915
916
917
918
919

1

LINE

920
921

922

923

924
925
926

927



it

HEC-1 INPUT

10•.•...• 1 •.••••• 2 •••••.• 3•..•••• 4 ••••.•• 5••..... 6 ..••••• 7...•.•. 8•..••.• 9•..•.. 10

KK C-WA
KM combine Bleed-off Flow from WA with Flow in Elliot channel
it Added by SZ, 5-17-99
HC 2
it

KK DR66
it KO 1
KM RETURN DIVERT TO DETENTION BASIN FROM DIVERSION STRUCTURE
DR DB66
it

KK B-WA
KM Bleed-off Flow from WA to Elliot channel = 18" pipe, SZ, 6-15-99
KM Divert Flow to WB by weir spillover (ss card on RS66D1)
it Rs66D1 is the total routed flow = SL + SS
it This operation is designed to separate weir flow from pipe flow
DT O-WB
01 0 5 10 15 17.59 40.87 80.62 131.76 192.12 260.43
DQ 0 0 0 0 0 21.2 60.0 110.2 169.7 237.2
it

PAGE 26

64 72
5.8 5.7

57+35)

Ell i ot channel
RC-WA

Route Flow from WA outlet to WB outlet in
Added by SZ, 5-17-99

1 FLOW -1
.025 .015 .025 800 .0017

o 8 16 28 44 56
5.7 5.8 6.0 0 0 6.0

WA Bleed-off outlet to WB Bleed-off outlet.
RD card used for routing (sta. 48+80 to Sta.

855 0.0052 0.012 CIRC 9.5

KK
KM
it

* RS
it RC
it RX
* RY
KM
it

RO
*

KK RS66D1
it KO 1
KM ELLIOT BASIN, WEST A
KM TWO PONDS OPERATING IN SERIES.
KM Bottom Elevation Lowered to 1415.0 ft from 1420, and 18" Bleed-off
KM pipe Added from WA to Elliot channel
it since the bleed-off pipe length is short, no routing is provided.
it Existing ss = 1423 20 2.5 1.5, SZ, 5-18-99
RS 1 STOR 0
SV 0 1.60 10.00 25.50 34.70 44.20 54.10 64.40 75.10 86.00
SE 1415.0 1417 1419 1421 1422 1423 1424 1425 1426 1427
SL 1416.0 1.7672 .62 .5
SS 1423.5 20 3.0 1.5
it

952

953

928

929
930

931

932
933
934
935

936
937
938
939
940

941
942
943

944
945
946

947
948

949

1

LINE

950
951

954
955

956

KK
KM
it KO
DR
it

DR-WA
Return Diverted Flow (spillway) to WB from WA, SZ 5-7-99

1
D-WB

•
page 24

• •



SEBT-N2.oUT

HEC-1 INPUT

ID ..••..• 1 ••••••• 2••••.•• 3 •••..••4 .•...•. 5...•.•• 6 ..•.••• 7 ••••••• 8 •••.••• 9 •••••• 10

KK 66-66D
* KM REACH ET-6
KM ROUTE FROM DETENTION BASIN WB OUTLET TO ELLSWORTH RD
KM 2350 -> 3200, SZ, 5-17-99
* Second portion
* RD card used for routing (Sta. 12+46 to Sta. 36+44)
RD 2398 0.0040 0.012 CIRC 9.5
*

KK 66T66D
* KM REACH ET-6
KM ROUTE FROM DETENTION BASIN WB OUTLET TO ELLSWORTH RD
KM 2350 -> 3200, SZ, 5-17-99
* First portion
* RD card used for routing (sta. 36+44 to 48+80)
RD 1236 0.0052 0.012 CIRC 9.5
*

KK 66D
KM BASIN 66D
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= 1.0 Lca= .7 5= 28.6 Kn= .020 LAG= 13.2
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA .31
LG .10 .17 6.80 .19 80.00
UI 162. 480. 845. 540. 232. 89. 24. O. O. O.
UI O. O. o. O. o. o. o. o. o. O.
*
* DDM ***** preserved *****

PAGE 27

ELLIOT CHANNEL
cp66D

COMBINE FLOWS FROM WEST ELLIOT BASIN AND
AT THE OUTLET PIPE.
1
2

R66D
RETENTION REDUCED BY 77% FROM 31 TO 7 AC-FT
DUE TO DEVELOPMENT USING DETENTION BASIN

The developer does not participate in the basin so the retention volume
increased to 31 A-F

KK
KM
KM
*
*

KK
KM
KM
* KO
HC
*

KK Rs66D2
* KO 1
KM ELLIOT BASIN, WEST B
KM TWO PONDS OPERATING IN SERIES.
KM Bottom Elevation Lowered to 1413.5 ft from 1414, and 36" Bleed-off
KM pipe Reduced to 18" from WB to Elliot Channel
* since the bleed-off pipe length is short, no routing is provided.
* Existing 55 = 1420.5 80 2.5 1.5, SZ, 5-18-99
RS 1 STOR 0
SV 0 4.40 8.80 14.50 21.00 28.00 35.30 42.90 50.90 59.20
SE 1412.0 1415 1416 1417 1418 1419 1420 1421 1422 1423
SL 1413.0 1.7672 .62 .5
ss 1422.6 50 2.5 1.5
*

957

958
959
960
961

962
963
964
965
966

967
968
969

970

971

972
973

974

1

LINE

975

976
977

978

979
980
981
982
983
984
985
986
987

988
989
990

page 25



991
992
993

DT
01
DQ
• DDM•

0660 31
o 10000
o 10000

••••• updated •••••

SEBT-N2.oUT

994
995
996

997
998
999

KK c66D
KM COMBINE FLOWS FROM SUBBASIN 660 AND FLOWS IN ELLIOT DRAIN
HC 2
•
• KK66T70A
KM THIS ROUTING WAS TAKEN OUT BY DAVE DEGERNESS ON 2/11/00 TO AVOID ROUTING
KM ERROR PROBLEMS
KM pipe Routing, Reach ET-5
• SE corner curve of Elliot Rd. & Ellsworth Rd.
• RD card used for routing (Junction Structure to Sta. 12+46)
• RD 253 0.0015 0.012 CIRC 9.5•

HEC-1 INPUT PAGE 28

10 ••••.•• 1..••••• 2••.•... 3••.•...4 ••..•.. 5.•.•... 6...•••. 7...•••• 8••••.•• 9••...• 10

KK 66T70B
KM pipe Routing, Reach ET-5
• Elliot Rd. to culvert along Ellsworth Rd. 2-102" pipe = 144" pipe
• RD card used for routing (Sta. 85+65 to Sta. 97+51)
RD 1186 0.0015 0.012 CIRC 12
•

1000
1001

1002

1

LINE

1003
1004

1005

1006
1007
1008
1009
1010
1011
1012

1013
1014
1015
1016
1017
1018
1019
1020
1021

1022
1023
1024

•

KK CULVT
KM Pi~e Routing, culvert• 2-10 " pipe culvert crossing Ellsworth Rd.
• RD card used for routing
RD 196 0.0008 0.012 CIRC 12
•
KK 66T70C
KM REACH ET-4, ET-5( COMPRISED OF ET-5A AND ET-5B).
KM ROUTE FROM ELLSWORTH culvert TO SANTAN FREEWAY."
RS 2 FLOW -1
RC .032 .032 .032 2490 .0008
RX 0 10 20 56 76 112 120 130
RY 6.2 6.1 6.0 0 0 6.0 6.1 6.2
•
KK 62A
KM BASIN 62A
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= .8 Lca= .5 S= 30.0 Kn= .020 LAG= 10.2
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA .38
LG .10 .25 4.50 .52 80.00
UI 335. 1057. 1010. 367. 93. 38. O. O.
UI O. O. O. O. o. O. O. O.
•
• DDM ••••• preserved •••••

KK R62A
KM RETAIN 100 YR 2 HR RUNOFF VOLUME
DT D62A 33

page 26

•

O.o.
O.o.

•



1025
1026

01
DQ
*

o 10000
o 10000

SEBT-N2.0UT

1027
1028
1029
1030
1031
1032

KK 62ATC
KM ROUTE BASIN 62C TO BASIN 62E BY CHANNEL ALONG SANTAN FREEWAY
RS 3 FLOW -1
RC .040 .016 .040 5280 .0033
RX 69 74 86 100 112 126 138 143
RY 9 7.2 7 0 .5 7 7.2 9
*
* DDM ***** preserved *****
*

KK C62C.
KM COMBINE FLOWS FROM SUBBASIN 62A AND SUBBASIN 62C
HC 2
*
* DDM ***** preserved *****

KK 62E
KM BASIN 62E
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L~ .6 Lea= .3 S= 31.9 Kn~ .050 LAG= 20.4
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
SA .15
LG .25 .25 4.65 .39 45.00

page 27

PAGE 29

28.
O.

83.
O.

145
10

140
8.2

128
8

.0040
112

.5

2000
100

o

62E BY CHANNEL ON EAST SIDE OF PROPOSED SANTAN

-1
.040

84
8

100 YR 2 HR RUNOFF VOLUME
31

10000
10000

R62C
RETAIN

D62C
o
o

***** updated *****

62CTE
ROUTE BASIN 62c TO BASIN
FREEWAY ALIGNMENT

1 FLOW
.040 .016

67 72
10 8.2

KK
KM
KM
RS
RC
RX
RY
** DDM

KK
KM
DT
01
DQ
*

KK 62C
KM BASIN 62C
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= .6 Lea= .3 S= 24.2 Kn- .049 LAG= 19.8
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
SA 0.546
LG .23 .25 4.65 .40 47.00
UI 112. 406. 615. 1024. 853. 571. 330. 154.
UI 28. O. O. O. O. O. O. O.

HEC-1 INPUT

10 .••••••1•••.... 2••....• 3•••••.. 4..•.•.• 5.•••••• 6•.•..•. 7..•.••• 8•••..•• 9••.... 10

UI O. O. O. O. O. O. O. O. O. O.
** DDM ***** preserved *****

1033
1034
1035
1036
1037
1038
1039
1040
1041

1

LINE

1042

1043
1044
1045
1046
1047

1048
1049
1050

1051
1052
1053
1054
1055
1056
1057

1058
1059
1060
1061
1062
1063
1064



SEBT-N2.0UT
1065 UI 29. 108. 163. 268. 246. 167. 104. 46. 28. 10.
1066 UI 8. 8. O. O. O. O. o. O. O. O.
1067 UI O. O. o. o. O. O. o. O. o. o.

*
* OOM ***** preserved *****

1068 KK R62E
1069 KM RETAIN 100 YR 2 HR RUNOFF VOLUME
1070 OT 062E 12
1071 01 0 10000
1072 oQ 0 10000

*
*ODM ***** preserved *****

1073 KK cp62E
1074 KM COMBINE FLOWS FROM SUBBASIN 62c AND SUBBASIN 62E
1075 HC 2

*
1 HEC-1 INPUT PAGE 30

LINE IO •.••... 1 ••••••• 2.••••.• 3••..•.•4 .•••.•• 5•...••. 6....... 7.•••.•• 8..•.••• 9...... 10

1076 KK 61A
1077 KM BASIN 61A
1078 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
1079 KM L= .9 Lea= .4 S= 36.8 Kn= .037 LAG= 19.1
1080 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
1081 BA .519
1082 LG .19 .25 4.20 .56 52.00
1083 UI 117. 412. 628. 1037. 786. 517. 261. 132. 62. 28.
1084 UI 28. O. O. O. O. O. O. O. O. O.
1085 UI O. O. O. O. O. O. O. O. O. O.

*
* ODM ***** preserved *****

1086 KK R61A
1087 KM RETAIN 100 YR 2 HR RUNOFF VOLUME
1088 OT D61A 42
1089 01 0 10000
1090 DQ 0 10000

* DDM ***** preserved *****

1091 KK 61ATB
1092 KM ROUTING 61A TO 61B VIA ELLSWORTH ROAD
1093 RS 6 FLOW -1
1094 RC .035 .024 .035 5280 .005
1095 RX 0 500 750 752 802 852 1102 1602
1096 RY 3 2 1.5 1.2 1.2 1.5 2 3

* ODM ***** updated *****

1097 KK 61B
1098 KM BASIN 61B
1099 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
1100 KM L- 1.4 Lea= .7 S= 39.7 Kn= .047 LAG= 33.6
1101 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
1102 BA 1.09
1103 LG .24 .25 4.80 .37 35.00
1104 UI 109. 223. 475. 615. 765. 1049. 1335. 1025. 822. 643.
1105 UI 495. 288. 187. 143. 109. 36. 34. 34. 34. 34.
1106 UI O. O. O. O. O. O. O. o. O. O.

page 28
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HEC-1 INPUT

ID •••..••1 .•••••• 2 ...•••• 3••••••• 4...•... 5 6 .•....• 7•.••••• 8•.•.•.. 9 .•.••• 10

PAGE 31

O.

o.
O.

o.
O.

o.o.

145
10

2015
5

o.

140
8.2

1515
4.5

F=100YR FUTURE

128
8

1035
4

.0057
1012

a

3280 .00015
100 112

o .5

3500
1006

o

62E VIA NATURAL WASH

100 YR 2 HR RUNOFF VOLUME
31

10000
10000

R68A
RETAIN

D68A
o
o

R61B
RETAIN 100 YR 2 HR RUNOFF VOLUME

D61B 81
o 10000
o 10000

***** preserved *****

CP61B
COMBINE FLOWS FROM s61A'AND S61B

2
***** preserved *****

KK 61T62E
KM ROUTE CP61B TO SUBBASIN
RS 4 FLOW -1
RC .045 .040 .045
RX 0 500 980
RY 5 4.5 4
*

SEBT-N2.0UT
UI O. O. O. O. O. O.
** DDM ***** preserved *****

KK CP62E2
KM COMBINE FLOWS FROM 61A AND 61B AND 62A, B, AND C
HC 2
* DDM ***** preserved *****

KK 62T68A
KM ROUTE FLOW FROM CP62E TO SUBBASIN 68A BY CHANNEL ALONG PROPOSED ALIGNMENT
KM OF THE SANTAN FREEWAY
* ZW A=62T68A B=NORTH OF ELLIOT C=FLOW
RS 2 FLOW -1
RC .040 .016 .040
RX 67 72 84
RY 10 '8.2 8
** DDM ***** updated *****

KK 68A
KM BASIN 68A
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= .7 Lea= .4 S= 37.7 Kn= .032 LAG= 13.7
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA .35
LG .16 .25 5.70 .27 66.00
UI 168. 506. 914. 635. 301. 114. 34. 26.
UI O. O. o. O. O. O. O. o.
*

KK
KM
HC
* DDM

KK
KM
DT
DI
DQ
*

KK
KM
DT
DI
DQ
* DDM

1107

1108
1109
1110
1111
1112

1

LINE

1113
1114
1115

1116
1117
1118
1119
1120
1121

1122
1123
1124

1125
1126
1127

1128
1129
1130
1131

1132
1133
1134
1135
1136
1137
1138
1139
1140

1141
1142
1143
1144
1145
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SEBT-N2.0UT

HEC-1 INPUT

10 ••••••• 1 •.••••• 2•.•••.. 3...•.•• 4..•.••• 5•...... 6•...•.• 7..•..•. 8 ..••••• 9.•..•• 10

page 30

KK c68A1
KM COMBINE FLOWS FROM 68A AND 62E
HC 2
*

KK c67E
KM COMBINE FLOWS FROM 67E AND 404 DIVERSION
HC 2
*

•

PAGE 32

157.
O.
o.

315.
O.
o.

2011. 3

443.
O.
O.

26.9

2011
3

1511
2.5

597.
O.
o.

1511
2.5

1057
2

830.
22.

O.

.0068
1007

o

50.00
732.

22.
O.

2500
1003

o

.30
496.

22.
O.

5.40
378.
24.

O.

.25
219.

73.
O.

67E AND 404 DIVERSION TO 68A VIA NATURAL WASH
FLOW -1
0.04 .045

500 950
3.5 3

67T68
ROUTE

3
0.45

o
4

67E
BASIN 67E

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
L= 1.2 Lea= .7 S=· 32.3 Kn= .038 LAG=
PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN

.58

.19
73.

110.
O.

KK
KM
RS
RC
RX
RY
*

KK
KM
KM
KM
KM
BA
LG
UI
UI
UI
*
KK R67E
KM RETAIN 100 YR 2 HR RUNOFF VOLUME
KM DUE TO DEVELOPMENT USING DETENTION BASIN
DT D67E 50
01 0 10000
DQ 0 10000
*

•
KK c68A2
KM COMBINE FLOWS FROM 67E, 404 DIVERSION, AND ROUTED 62E
HC 2
*
*

KK RT404A
KM ROUTE FLOW FROM DIVERSION IN NATURAL WASH
RS 6 FLOW -1
RC .045 .04 .045 5300 .007
RX 0 500 1000 1003 1053 1056
RY 4 3.5 3 0 0 2
*

KK RD66
KM RETURN DIVERT FROM SUBBASIN 66 INTO WASH
DR 404A
*

•

1146
1147
1148

1

LINE

1149
1150
1151

1152
1153
1154
1155
1156
1157

1158
1159
1160
1161
1162·
1163
1164
1165
1166
1167

1168
1169
1170
1171
1172
1173

1174
1175
1176

1177
1178
1179
1180
1181
1182

1183
1184
1185



'KK C70A2
KM COMBINE FLOWS FROM CONCENTRATION POINT C70A WITH THOSE COMING FROM DETENTION
KM BASIN 66, LOCATED ON ELLIOT ROAD, ALONG SAN TAN @ 2/3 MILE SO. OF ELLIOT RD.
HC 2
*

HEC-1 INPUT

ID ••••• '•• 1 ••••••• 2 ••••••• 3 •••.•.• 4 ..•.... 5.....•• 6 ......• 7 ••..••• 8••••••• 9•.•••• 10
page 31

PAGE 33

PAGE 34

O.
O.

O.
O.

O.
O.

50
10

150
7.0

12.7

45
5

142
7.1

44.
O.

40
4

134
7.2

120.
O.

.0006
30
o

67.00
346.

O.

FREEWAY ALIGNMENT

3960
20
o

.13
903.

O.

4500 0.0005
59 91
o 0

*****

-1
.025

16
7.2

7.60
1524.

O.

Inserted

.15
899.

O.

100 YR 2 HR RUNOFF VOLUME
52

10000
10000

***** preserved *****

*****

***** preserved *****

***** preserved *****

70A
BASIN 70A

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
L= .9 Lca= .4 S= 23.5 Kn= .025 LAG=
PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN

.54

.13
306.

O.

R70A
RETAIN

D70A
o
o

C70A
COMBINE FLOWS FROM C68A AND SUBBASIN 70A

2

68T70A
ROUTE FLOW FROM CP68A AT ELLIOT AND SANTAN FREEWAY ALIGNMENT TO SUBBASIN
70A, AT THE POINT WHERE SIPHON DRAW INTERSECTS THE FREEWAY ALIGNMENT
CHANNEL IS NATURAL AND ONLY APPROXIMATE IN ROUTING PARAMETERS

2 FLOW -1
.030 .030 .030

o 5 10
10 5 4

* DDM ***** preserved *****

KK
KM
KM
KM
RS
RC
RX
RY
** DDM

SEBT-N2.0UT

HEC-1 INPUT

ID ••..... 1•.. ' 2 3 4•...... 5 6 7...•••• 8•...••• 9•••••• 10

KK
KM
KM
KM
KM
BA
LG
UI
UI
** DDM

KK
KM
HC
** DDM

KK 70T76A
KM DIBBLE DRAINAGE FACILITY
KM ROUTE FLOW ALONG NEW SANTAN
KM REACH ET-3A. ET-3B
RS 2 FLOW
RC .025 .025
RX 0 8
RY 7.4 7.3
*

KK
KM
DT
DI
DQ
'/I

* DDM

1

LINE

1186
1187
1188
1189
1190
1191
1192
1193

1194
1195
1196
1197
1198
1199
1200
1201
1202

1203
1204
1205
1206
1207

1208
1209
1210

1211
1212
1213
1214

1215
1216
1217
1218
1219
1220
1221
1222

1

LINE



SEBT-N2.0UT

76A
BASIN 76A

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
L= 2.9 Lea= 1.7 S= 24.1 Kn= .030 LAG= 42.9
PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
1.91

.15 .15 8.80 .08 56.00
150. 159. 528. 707. 847. 1004. 1213. 1673. 1826. 1424.

1201. 992. 822. 667. 444. 266. 247. 171. 150. 65.
46. 46. 46. 46. 46. O. O. O. O. O.

O. O. O. O. O. O. O. O. O. O.

1223
1224
1225,
1226
1227
1228
1229
1230
1231
1232
1233

KK
KM
KM
KM
KM
BA
LG
UI
UI
UI
UI
** DDM ***** preserved *****

1234
1235
1236
1237
1238

KK
KM
DT
01
DQ
*

R76A
RETAIN
D76A

o
o

100 YR 2 HR RUNOFF VOLUME
185

10000
10000

C76A
COMBINE HYDROGRAPHS 70T76A (SANTAN FREEWAY CHANNEL FLOWS) WITH SUBBASIN 76A

2

8138
6509

1356
439

999
154

892
78

819
31

772
7

1537
750

o

KK
KM
HC
*
* KK*DBSAN
* KM DIVERT FROM SANTAN CHANNEL INTO THE RAY DETENTION BASIN
* KM ADDED BY CPE IN JUNE 2000.
* KM USES A REALISTIC SIDE-WEIR EQUATION TO FORM POWER CURVE
* KM WEIR CREST = 4.5 FTj WEIR LENGTH = 200FT; 4.0 FT DIV STRUCTURE.
* KO 3
* DT SANDB
* 01 0
* DQ 0
*

1239
1240
1241

KK EMFSTN
KM COMBINE FLOWS IN EMF AT SANTAN FREEWAY
HC 2
* HEC-1 INPUT

10•••.••• 1•.••.•• 2•.•.... 3..••..• 4•••.••• 5••••.•• 6•••.•.• 7....•.. 8.•••••. 9•..... 10

•
KK KNXTRY
KM ROUTE EMF KNOX ROAD TO RAY ROAD
RS 1 FLOW -1
RC .03 .022 .03 3000 .0003

page 32

•

PAGE 35

154
10.3

146
7.4

138
7.5

FREEWAY ALIGNMENT TO NEW POWERLINE FLOODWAY ALGN.

5750 0.0005
61 93
o 0

-1
.025

16
7.5

KK 76ATPR
KM DIBBLE DRAINAGE FACILITY
KM ROUTE FLOW ALONG NEW SANTAN
KM REACH ET-2A, ET-2B
RS 2 FLOW
RC .025 .025
RX 0 8
RY 10.7 7.6
*

•

1242
1243
1244
1245
1246
1247
1248
1249

1250
1251
1252

1

LINE

1253
1254
1255
1256



SEBT-N2.oUT
1257 RX 0 500 520 553 693 726 740 742
1258 RY 14 12 11 0 0 11 11 12

*

1259 KK 73A
1260 KM BASIN 73A
1261 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
1262 KM L= 2.3 Lea- 1.0 S- 34.9 Kn= .093 LAG= 94.5
1263 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
1264 BA .95
1265 LG .35 .36 5.00 .27 .00
1266 UI 34. 34. 34. 34. 84. 117. 134. 158. 171. 185.
1267 UI 197. 214. 232. 254. 274. 317. 381. 429. 424. 369.
1268 UI 332. 303. 282. 263. 240. 220. 202. 185. 169. 157.
1269 UI 134. 107. 90. 60. 60. 57. 55. 54. 34. 34.
1270 UI 34. 34. 16. 10. 10. 10. 10. 10. 10. 10.
1271 UI 10. 10. 10. 10. 10. 10. O. O. O. O.
1272 UI O. O. O. O. O. o. O. O. O. O.

*

1273 KK 73ATB
1274 KM ROUTE 73A TO 73B VIA WASH RUNNING DIAGONALLY ACROSS 73B
1275 RS 3 FLOW -1
1276 RC .06 .05 .06 2700 .0074
1277 RX a 500 1000 1003 1007 1011 1511 2011
1278 RY 4 3.5 3 0 a 2 2.5 3

*

1279 KK 73B
1280 KM BASIN 73B
1281 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
1282 KM L= .6 Lea= .4 S= 26.3 Kn= .050 LAG= 21.6
1283 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
1284 BA .42
1285 LG .27 .25 5.30 .27 21.00
1286 UI 67. 268. 402. 621. 719. 486. ·332. 162. 94. 50.
1287 UI 20. 20. O. O. o. o. O. o. O. O.
1288 UI O. O. o. O. O. O. O. O. O. O.

*
* DDM ***** preserved *****

1289 KK R73B
1290 KM RETAIN 100 YR 2 HR RUNOFF VOLUME
1291 DT D73B 29
1292 DI a 10000
1293 DQ 0 10000

*
* DDM ***** preserved *****

1 HEC-1 INPUT PAGE 36

LINE ID ..••••• 1..•••.. 2••....• 3••..••. 4.•.•.•• 5....••• 6••.••.. 7•••...• 8•.•..•. 9....•. 10

1294 KK CP73B
1295 KM COMBINE S73A AND S73B
1296 HC 2

*

1297 KK 73BTC
1298 KM ROUTE 73B TO 73c VIA WASH CROSSING MOUNTAIN ROAD
1299 KM THEN ROUTED SOUTH ALONG GENERAL MOTORS BERM TO SW CORNER OF 73C
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1300 RS 6 FLOW -1
1301 RC .035 .022 .035 5000 .0036
1302 RX 0 500 700 710 720 730 930 1430
1303 RY 8 7.5 5 0 0 5 7.5 8

*

1304 KK 73C
1305 KM BASIN 73C
1306 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
1307 KM L;; .6 Leaa .3 S= 43.7 Kn= .020 LAGa 7.0
1308 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
1309 BA .58
1310 LG .10 .25 5.30 .34 8,0.00
1311 UI 1073. 2551. 742. 111. O. O. O. O. O. O.
1312 UI O. O. O. O. O. O. o. O. O. O.

*

1313 KK R73C
1314 KM RETAIN 100 YR 2 HR RUNOFF VOLUME
1315 DT D73C 58
1316 DI 0 10000
1317 DQ 0 10000

*
* DDM ***** preserved *****

1318 KK CP73C
1319 KM COMBINE 73C AND 73B
1320 HC 2

*
* DDM ***** preserved *****

1321 KK 73T74C
1322 KM ROUTE 73c TO 74C VIA GM BERM, WEST EDGE OF 74C
1323 RS 4 FLOW -1
1324 RC .035 .022 .035 3500 .0034
1325 RX 0 500 1000 1001 1016 1516 2016 2516
1326 RY 6 5.5 5 2 2 3.5 4.5 5.5

*
* DDM ***** updated *****

1327 KK 74A
1328 KM BASIN 74A
1329 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
1330 KM L= 2.4 Lea= 1.0 S= 42.2 Kn= .095 LAG= 92.9
1331 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN

* KO 2 2
1 HEC-1 INPUT PAGE 37

LINE ID••••••• 1••.•••• 2•.••••. 3.•.•.•• 4 .•••••• 5....... 6....... 7..••••. 8•••..•. 9••••.. 10

1332 BA .75
1333 LG .35 .36 5.00 .27 .00
1334 UI 27. 27. 27. 27. 73. 96. 111. 129. 140. 151.
1335 UI 163. 175. 193. 208. 228. 268. 317. 362. 327. 287.
1336 UI 260. 239. 222. 206~ 187. 171. 160. 142. 132. 118.
1337 UI 99. 79. 56. 48. 47. 45. 45. 32. 27. 27.
1338 UI 27. 19. 8. 8. 8. 8. 8. 8. 8. 8.
1339 UI 8. 8. 8. 8. 8. O. O. O. o. O.
1340 UI O. O. O. O. O. O. O. O. O. O.

*

•
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1341
1342
1343
1344
1345

1346
1347
1348
1349
1350

1351
1352
1353
1354
1355
1356

1357
1358
1359
1360
1361
1362
1363
1364
1365
1366

1367
1368
1369
1370
1371

1

LINE

1372
1373
1374

1375
1376
1377
1378
1379
1380

SEBT-N2.oUT
KK DB74A
KM NEW BASIN REGRADED ON 18 DEC 97, by Dibble &Associates
KM revised to be on-line detention basin
KM DETENTION BASIN LOCATED EAST OF MERIDIAN ROAD & north of powerline Floodway
KM WITH 24-INCH OUTFALL & 350-FT WEIR.
* KO 2 2
RS 1 STOR 0
SA 0 1.43 5.38 11.14 18.97
SE 76.0 78 80 82 84
SL 77.0 3.14 .62 .5
SS 82.20 350 2.5 1.5
*
KK 74ATB
KM ROUTE 74A TO 74B VIA WASH CROSSING COUNTY LINE
RS 4 FLOW -1
RC .045 .04 .045 3500 .0054
RX 0 500 1000 1003 1007 1011 1511 2011
RY 4 3.5 3 0 0 2 2.5 3
*

KK 74B
KM BASIN 74B
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L.. .6 Lca= .5 S= 32.1 Kn= .050 LAG= 23.3
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA .33
LG .30 .25 6.00 .18 5.00
UI 48. 177. 273. 388. 563. 406. 289. 188. 87. 58.
UI 28. 15. 15. O. O. O. O. O. O. O.
UI O. O. O. O. O. O. O. O. O. O.
*
* DDM ***** preserved *****

KK R74B
KM RETAIN 100 YR 2 HR RUNOFF VOLUME
DT D74B . 22
DI 0 10000
DQ 0 10000
*
* DDM ***** preserved *****

HEC-1 INPUT

ID •••••.• 1••••••• 2 ••••••• 3 ••••••• 4 ••••.•• 5••••••• 6 ••••••• 7 ••••••• 8 •••.••• 9•.•••• 10

KK CP74B
KM COMBINE S74A AND S74B
HC 2
*
* DDM ***** preserved *****

KK 74BTC
KM ROUTE 74B TO 74C VIA WASH CROSSING MOUNTAIN ROAD
RS 4 FLOW -1
RC .045 .04 .045 3500 .0051
RX 0 500 980 1003 1007 1031 1511 2011
RY 4 3.5 3 0 0 3 3.5 4
*

PAGE 38

* DDM ***** updated *****
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KK 75
KM BASIN 75 , WHICH IS THE GENERAL MOTORS DESERT PROVING GROUNDS
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= 4.0 Lea= 3.0 S= 20.0 Kn= .087 LAG= 182.0
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA 4.01
LG .20 .35 6.80 .13 35.00
UI 74. 74. 74. 74. 74. 74. 74. 74. 180. 243.
UI 247. 284. 284. 335. 342. 363. 375. 396. 412. 422.
UI 437. 458. 475. 495. 519. 550. 567. 585. 622. 672.
UI 737. 819. 865. 935. 1002. 935. 870. 813. 764. 726.
UI 693. 664. 637. 614. 593. 574. 547. 519. 496. 473.
UI 452. 437. 425. 387. 377. 363. 347. 341. 289. 284.
UI 233. 213. 213. 147. 131. 13l. 131. 130. 122. 122.
UI 122. 122. 122. 75. 74. 74. 74. 74. 74. 74.
UI 74. 43. 23. 23. 23. 23. 23. 23. 23. 23.
UI 23. 23. 23. 23. 23. 23. 23. 23. 23. 23.
UI 23. 23. 23. 23. 23. 23. 23. 23. O. O.
UI O. O. O. o. O. O. o. o. O. o.
*
KK 075
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• •

HEC-1 INPUT

10••••••. 1 .•••••• 2••••••• 3••••••• 4••••..• 5••••••• 6..••.•. 7•.•..•. 8.••.•.. 9•••••. 10

KK 74CT75
KM ROUTE CP74C TO s75 VIA POWERLINE FLOODWAY TO ELLSWORTH RD & RAY ROAD.
KM Vel of 10 ft/see for NSTP calc.
RS 3 FLOW -1
RC .03 .013 .03 10560 .0049
RX 0 1005 1023 1030.5 1036.5 1044 1062 2067
RY 6 5 5 0 0 5 5 6
*

SEBT-N2.0UT
KK 74C
KM BASIN 74C
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= .7 Lea= .5 S= 25.4 Kn= .020 LAG= 10.3
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA .34
LG .10 .15 7.00 .17 80.00
UI 303. 950. 940. 348. 92. 35. O. O. O. O.
UI O. O. O. O. O. O. O. O. O. O.
*
* DDM ***** preserved *****

PAGE 39

100 YR 2 HR RUNOFF VOLUME
35

10000
10000

***** preserved *****

***** preserved *****

R74C
RETAIN

D74C
o
o

cp74C
COMBINE 74C AND 74B AND 73C

3

KK
KM
HC
** DDM

* DDM

KK
KM
DT
01
DQ
*

•

1381
1382
1383
1384
1385
1386
1387
1388
1389

1390
1391
1392
1393
1394

1395
1396
1397

1398
1399
1400
1401
1402
1403
1404

1

LINE

1405
1406
1407
1408
1409
1410
1411
1412
1413
1414
1415
1416
1417
1418
1419
1420
1421
1422
1423

1424



SEBT-N2.oUT
1425 KM RETAIN THE 100-YR 2-HR VOLUME. 80% OF VOLUME IS USED.
1426 DT RET75 308
1427 DI 0 10000
1428 DQ 0 10000'

*

1429 KK C75
1430 KM COMBINE FLOWS FROM C74C AND SUBBASIN 75
1431 HC 2

*
* DDM ***** preserved *****

1432 KK 75TPC
1433 KM ROUTE 75 THROUGH POWERLINE FLOODWAY TO AIR FORCE CHANNEL
1434 RS 2 FLOW -1
1435 RC .03 .013 .03 3900 .0041
1436 RX 0 1005 1023 1030.5 1036.5 1044 1062 2067
1437 RY 6 5 5 0 0 5 5 6

*
* DDM ***** updated *****

1438 KK nA
1439 KM BASIN nA
1440 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
1441 KM L= 2.9 Lea= 1.5 S= 31.1 Kn... 092 LAG.. 119.0
1442 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
1443 BA 1.74
1444 LG .35 .36 5.00 .27 .00
1445 UI 49. 49. 49. 49. 49. 108. 162. 185. 205. 230.
1446 UI 244. 264. 278. 293. 311. 333. 358. 380. 406. 462.
1447 UI 537. 584. 659. 601. 541. 496. 461. 430. 407. 385.
1448 UI 362. 334. 311. 293. 273. 252. 238. 226. 189. 161.

1 HEC-l INPUT PAGE 40

LINE ID ..•••••1 •.••••• 2 ••••••• 3.•••.•• 4 .•••••• 5••••.•• 6..••••. 7.••.•.. 8..•..•• 9•..••• 10

1449 UI 141. 104. 87. 87. 83. 81. 81. 73. 49. 49.
1450 UI 49. 49. 49. 22. 15. 15. 15. 15. 15. 15.
1451 UI 15. 15. 15. 15. 15. 15. 15. 15. 15. 15.
1452 UI 15. O. O. O. O. O. O. O. O. O.
1453 UI O. O. O. O. O. O. O. O. O. O.

*

1454 KK nATB
1455 KM ROUTE 77A TO 77B VIA WASH CROSSING COUNTY LINE
1456 RS 3 FLOW -1
1457 RC .045 ,.04 .045 3000 .006
1458 RX 0 500 980 1003 1007 1031 1511 2011
1459 RY 4 3.5 3 0 0 3 3.5 4

*
* DDM ***** updated *****

1460 KK nB
1461 KM BASIN 77B
1462 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
1463 KM L.. .6 Lea.. .3 s.. 26.3 Kn" .050 LAG.. 19.3
1464 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
1465 BA .36
1466 LG .30 .25 5.30 .24 5.00
1467 UI 78. 277. 421. 700. 544. 360. 189. 93. 46. 19.
1468 UI 19. O. O. o. o. O. o. o. o. O.
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o.o.o.

2011
4

o.

1511
3.5

ROAD, THEN SOUTH ALONG

1061
3

.0042
1007

o

•
2400 0.002

page 38

4750
1003

o

100 YR 2 HR RUNOFF VOLUME
28

10000
10000

100 YR 2 HR RUNOFF VOLUME
16

10000
10000.

'/r**** updated '/r****

*'/r*** preserved **'/r**

*'/r'/r** preserved *****

cnc
COMBINE FLOWS FROM C77B AND SUBBASIN 77C

2

Rnc
RETAIN
Dnc

o
o

nBTC
ROUTE 77B TO 77C VIA WASH CROSSING MOUNTAIN

WESTERN EDGE OF 77C
5 FLOW -1

.045 .04 .045o 500 950
4 3.5 3

'/r'/r**'/r preserved *'/r'/r*'/r

'/r'/r'/r'/r'/r preserved '/r'/r'/r'/r'/r

RnB
RETAIN
DnB

o
o

cpnB
COMBINE S77A AND S77B

2

KK nCT78
RS 3 FLOW -1
RC 0.035. 0.022 0.035

KK
KM
HC
** DDM

* DDM

KK
KM
DT
DI
DQ
*

KK nc
KM BASIN nc
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= .5 Lea.. .3 S= 32.3 Kn= .020 LAG= 7.2
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA .28
LG .10 .25 5.80 .27 79.00
UI 492. 1219. 393. 60. O. O. O. O. O. O.
UI O. O. O. O. O. O. O. O. O. O.
*
* DDM ***** preserved *****

HEC-1 INPUT

ID •..•.•• 1•.•.••• 2...•.•. 3•.....• 4••••••• 5••••••• 6••••••• 7•.•.... 8••..•.. 9••••.• 10

KK
KM
KM
RS
RC
RX
RY
'/r

'/r DDM

KK
KM
He
'/r

* DDM

KK
KM
DT
DI
DQ
'/r

'/r DDM

SEBT-N2.0UT
UI O. O. O. O. O. O.
'/r
'/r ODM '/r'/r'/r'/r'/r preserved '/r'/r'/r'/r'/r

•

1469

1470
1471
1472
1473
1474

1475
1476
1471

1478
1479
1480
1481
1482
1483
1484

1

LINE

1485
1486
1487
1488
1489
1490
1491
1492
1493

1494
1495
1496
1497
1498

1499
1500
1501

1502
1503
1504



SEBT-N2.oUT
1505 RX 0 100 110 115 120 125 130 135
1506 RY 4 3 2.5 0 0 2.5 8 9

*
* DDM ***** updated *****

1507 KK 78A
1508 KM BASIN 78A
1509 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
1510 KM La 3.3 Lea= 1.3 S= 30.2 Kn= .090 LAG'" 118.0
1511 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
1512 BA 1.88
1513 LG .35 .36 5.00 .27 .00
1514 UI 54. 54. 54. 54. 54. 124. 176. 203. 227. 252.
1515 UI 268. 290. 305. 322. 342. 366. 396. 417. 451. 515.
1516 UI 612. 641. 716. 643. 579. 531. 494. 464. 437. 417.
1517 UI 385. 356. 334. 315. 290. 270. 255. 233. 206. 159.
1518 UI 153. 95. 95. 95. 88. 88. 88. 65. 54. 54.
1519 UI 54. 54. 45. 16. 16. 16. 16. 16. 16. 16.
1520 UI 16. 16. 16. 16. 16. 16. 16. 16. 16. 16.
1521 UI O. O. O. O. O. O. O. O. O. O.
1522 UI O. O. O. O. O. O. O. O. O. O.

*
1 HEC-1 INPUT PAGE 42

LINE ID ••.•••• 1 ••.••.• 2••••.•• 3••••••• 4 .•••••• 5••••.•. 6.•••.•• 7••....• 8•••.... 9•••... 10

1523 KK 78ATB
1524 KM ROUTE FLOW FROM 78A TO 78B VIA WASH CROSSING COUNTY LINE
1525 RS 4 FLOW -1
1526 RC .045 .04 .045 3500 .0042
1527 RX 0 500 980 1003 1007 1031 1511 2011
1528 RY 4.5 3.5 3 0 0 3 3.5 4.5

* DDM ***** updated *****

1529 KK 78B
1530 KM BASIN 78B
1531 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
1532 KM L= .6 Lea= .4 S· 31.6 Kn= .050 LAG= 20.9
1533 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
1534 KM FCDMC REPORTS BASIN ALREADY BUILT-OUT, WITH RURAL 1 TO 2 ACRE LOTS
1535 KM AND THERE IS NO RETENTION FOR THIS BASIN.
1536 BA .39
1537 LG .30 .15 8.40 .07 5.00
1538 UI 68. 262. 393. 635. 638. 433. 283. 126. 78. 34.
1539 UI 19. 19. O. O. o. o. o. o. O. O.
1540 UI O. O. O. O. O. O. o. O. O. O.

*

1541 KK C78B
1542 KM COMBINE FLOW FROM SUBBASIN 78B AND SUBBASIN 78A
1543 HC 2

*

1544 KK 78BTC
1545 KM ROUTE 78B.TO 78c VIA WASH CROSSING MOUNTAIN ROAD, THEN SOUTH ALONG
1546 KM WESTERN EDGE OF 78C.
1547 RS 3 FLOW -1
1548 RC .035 .022 .035 4500 .0033
1549 RX 0 100 110 115 120 125 130 135
1550 RY 5 4 3.5 0 0 3.5 8 9
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HEC-1 INPUT

ID •.•••.• 1 •.•..•• 2 •••.••• 3•.••.•. 4 ..••••• 5•••.•.• 6•.....• 7 •...•.. 8 ..••..• 9•....• 10

KK C78C
KM COMBINE FLOWS FROM 78B, 78C & 77C @ WILLIAMS FIELD ROAD & SIGNAL BUTTE ROAD.
HC 3
*
KK 78cT79
KM ROUTE 78c TO 79A AT ELLSWORTH VIA GM CHANNEL TO
KM WILLIAMS FIELD RD & ELLSWORTH ROAD.
RS 4 FLOW -1
RC .035 .022 .035 10560 .0044
RX 0 500 800 805 820 825 1125 1625
RY 7 6 5 0 0 5 6 7
*
KK 79A
KM BASIN 79A
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= 2.3 Lea= 1.2 S= 23.2 Kn= .090 ·LAG= 106.0
KM PHOENIX VALLEY S-GRAPH WAS USED 'FOR THIS BASIN
* KO 2
BA 2.01
LG .20 .30 8.00 .08 42.00
UI 64. 64. 64. 64. 82. 209. 232. 262. 299. 321.
UI 347. 367. 390. 421- 458. 489. 527. 610. 726. 792.
UI 825. 727. 655. 600. 557. 523. 495. 451. 417. 390.
UI 361- 328. 308. 285. 244. 190. 169. 113. 113. 109 •.
UI 105. 105. 85. 64. 64. 64. 64. 37. 20. 20.
UI 20. 20. 20. 20. 20. 20. 20. 20. 20. 20.
UI 20. 20. 20. O. O. O. O. o. o. O.
UI O. O. o. O. O. o. o. o. o. o.
*

1551
1552
1553
1554
1555
1556
1557
1558
1559

1560
1561
1562
1563
1564

1

LINE

1565
1566
1567

1568
1569
1570
1571
1572
1573
1574

1575
1576
1577
1578
1579

1580
1581
1582
1583
1584
1585
1586
1587
1588
1589

1590
1591
1592
1593
1594

•

SEBT-N2.0UT
*
KK 78C
KM BASIN 78C
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= .5 Lea= .3 S= 31.7 Kn= .026 LAG= 9.0
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA .28
LG .13 .10 11.20 .03 64.00
UI 319. 980. 652. 164. 34. O. O. O.
UI O. O. o. O. O. o. O. O.
*
KK R78c
KM RETAIN 100 YR 2 HR RUNOFF VOLUME
DT D78C 24
DI 0 10000
DQ 0 10000
*

KK D79A
KM RETAIN THE 100-YR 2-HR RUNOFF VOLUME. 80% OF VOLUME IS USED
DT DET79A 171.2
DI 0 10000
DQ 0 10000
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SEBT-N2.0UT
*

1595 KK C79A1
1596 KM COMBINE FLOWS FROM 78C AND 79A @ GENERAL MOTORS DPG.
1597 HC 2

*
1598 KK 79B
1599 KM BASIN 79B
1600 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
1601 KM L= 1.4 Lea= .6 S= 9.0 Kn= .090 LAG= 77.7
1602 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN

* KO 2
1603 BA 1.00
1604 LG .25 .25 9.70 .05 55.00
1605 UI 43. 43. 43. 85. 150. 179. 207. 232. 250. 275.
1606 UI 306. 335. 388. 479. 557. 515. 444. 396. 360. 331.

1 HEC-1 INPUT PAGE 44

LINE ID ••••••• 1•••••.. 2 .••.•.. 3•• ; ••.. 4•....•. 5..•..•• 6••••... 7.•..... 8•.•.••. 9 .•.•.. 10

1607 UI 295. 267. 240. 216. 192. 155. 123. 76. 76. 71.
1608 UI 71. 48. 43. 43. 36. 13. 13. 13. 13. 13.
1609 UI 13. 13. 13. 13. 13. 13. O. O. O. O.
1610 UI O. O. O. O. O. O. O. O. O. O.

*
1611 KK D79B
1612 KM RETAIN THE 100-YR 2-HOUR RUNOFF VOLUME. 80% OF VOLUME IS USED
1613 DT RET79B 92.8
1614 01 0 10000
1615 DQ 0 10000

*
1616 KK c79A2
1617 KM COMBINE FLOWS FROM 79A AND 79B @WILLIAMS FIELD ROAD & ELLSWORTH ROAD.
1618 HC 2

*
1619 KK 78F
1620 KM BASIN 78F
1621 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
1622 KM L= 3.7 Lea.. 2.1 SOl 29.8 Kn= .090 LAG= 147.0
1623 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
1624 BA 4.19
1625 LG .35 .36 5.00 .27 .00
1626 UI 96. 96. 96. 96. 96. 96. 148. 315. 325. 368.
1627 UI 399. 442. 468. 495. 521. 541. 566. 595. 626. 663.
1628 UI 706. 737. 774. 845. 936. 1085. 1119. 1276'. 1239. 1127.
1629 UI 1033. 968. 907. 862. 820. 782. 751. 712. 667. 629.
1630 UI 597. 570. 541. 502. 472. 454. 436. 368. 339. 276.
1631 UI 276. 174. 170. 170. 168. 158. 158. 158. 156. 96.
1632 UI 96. 96. 96. 96. 96. 79. 29. 29. 29. 29.
1633 UI 29. 29. 29. 29. 29. 29. 29. 29. 29. 29.
1634 UI 29. 29. 29. 29. 29. 29. 29. O. O. O.
1635 UI O. O. O. O. O. O. O. O. O. O.

*
1636 KK 82A1
1637 KM BASIN 82A1
1638 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
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SEBT-N2.0UT
1639 KM L= 3.6 Lea= .9 S= 33.9 Kn= .090 LAG= 103.0
1640 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
1641 BA 3.12
1642 LG .35 .36 5.00 .27 .00
1643 UI 102. 102. 102. 102. 163. 335. 381. 436. 485. 526.
1644 UI 564. 599. 644. 693. 757. 801. 901. 1048. 1222. 1356.
1645 UI U23. 1084. 987. 913. 852. 800. 742. 675. 629. 589.
1646 UI 529. 494. 459. 391. 304. 266. 180. 180. 173. 167.
1647 UI 167. 123. 102. 102. 102. 102. 36. 31. 31. 31.
1648 UI 31. 31. 31. 31. 31. 31. 31. 31. 31. 31.
1649 UI 31. O. O. O. O. O. O. O. O. O.
1650 UI O. O. O. O. . O. O. O. O. O. O.

*
1 HEC-1 INPUT PAGE 45

LINE 10•••...• 1••••.•. 2••.•... 3.•••••• 4•.••••• 5••..••. 6....... 7•.••••• 8....•.• 9.•..•• 10

1651 KK C82A1
1652 KM COMBINE FLOWS FROM SUBBASINS 78F AND 82A1 NORTH OF PECOS ROAD AT
1653 KM NEW DETENTION BASIN
1654 HC 2

*
1655 KK DB82A1
1656 KM PECOS NORTH BASIN
1657 KM NEW DETENTION BASIN LOCATED EAST OF MERIDIAN ROAD &660' NORTH OF PECOS RD.
1658 KM WITH 1-42" RCP OUTLET &86' SPILLWAY AT ELEV=44

* KO 2 2
1659 RS 1 STOR 0
1660 SV 0 8 34 73 113 153 195 237 280 346
1661 SE 36 37 38 39 40 41 42 43 44 46.1
1662 SL 33.5 9.6 .62 .5
1663 SS 44 195 3 1.5

*
1664 KK ps-9
1665 KM REACH PS-9
1666 KM OUTFLOW CHANNEL FROM NEW DETENTION BASIN 82A TO MAIN CHANNEL @ PECOS
1667 RS 1 FLOW -1
1668 RC .025 .025 .025 500 .0005
1669 RX 0 8 16 42 46 72 80 88
1670 RY 4.1 4.2 4.3 0 0 4.3 4.2 4.1

*
1671 KK CAP2
1672 KM INFLOW FROM EAST OF THE. CAP THROUGH 1 - 36" PIPE OVERCHUTE
1673 KM STATION #536+00 SALT-GILA AQUEDUCT REACH 2
1674 KM QI CARDS BASED ON OVERCHUTE CAPACITY OF 64 CFS
1675 IN 60
1676 BA .01
1677 QI 0 20 64 64 64 64 64 64 64 64
1678 QI 64 64 64 64 64 64 64 64 64 64
1679 QI 64 64 64 64 64

*
1680 KK RCAP2
1681 KM ROUTE CAP2 THROUGH 82A2 .VIA WASH TO SUBBASIN 82A2
1682 IN 15
1683 RS 27 FLOW -1
1684 RC .045 .04 .045 24000 .05
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SEBT-N2.0UT
1685 RX 0 500 1000 1010 1020 1030 1530 2030
1686 RY 8 5 3 0 0 3 5 8

*
1687 KK 82A2
1688 KM BASIN 82A2
1689 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
1690 KM L= 4.6 Lea= 2.9 s'" 27.2 Kn= .089 LAG= 183.0
1691 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
1692 BA 4.13
1693 LG .35 .36 5.00 .27 1.00

1 HEC-1 INPUT PAGE 46

LINE 10•••••.• 1•..••.• 2.•••..• 3•.•.... 4••.•••• 5.•••..• 6.•••.•. 7•..••.•8 •••..•• 9•.••.. 10

1694 UI 76. 76. 76. 76. 76. 76. 76. 76. 177. 249.
1695 UI 250. 291. 291. 339. 349. 371. 381. 406. 420. 430.
1696 UI 448. 466. 483. 503. 529. 561. 578. 596. 631. 680.
1697 UI 743. 805. 911. 923. 1027. 979. 901. 845. 794. 751.
1698 UI 717. 686. 659. 635. 613. 594. 570. 540. 514. 487.
1699 UI 470. 455. 437. 407. 393. 372. 362. 349. 315. 291.
1700 UI 263. 218. 218. 179. 134. 134. 134. 134. 128. 125.
1701 UI 125. 125. 125. 96. 76. 76. 76. 76. 76. 76.
1702 UI 76. 67. 23. 23. 23. 23. 23. 23. 23. 23.
1703 UI 23. 23. 23. 23. 23. 23. 23. 23. 23. 23.
1704 UI 23. 23. 23. 23. 23. 23. 23. 23. 23. O.
1705 UI O. O. O. O. O. O. O. o. O. O.
1706 UI O. O. O. O. O. O. O. O. O. O.

*
1707 KK CP82A2
1708 KM COMBINE FLOW FROM ROUTED CAP2 AND SUBBASIN 82A2
1709 HC 2

*
1710 KK 82A4
1711 KM BASIN 82A4
1712 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
1713 KM L= 3.5 Lea= 1.5 S= 29.1 Kn= .090 LAG'" 128.0
1714 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
1715 BA 2.13
1716 LG .35 .36 5.00 .27 .00
1717 UI 56. 56. 56. 56. 56. 70. 184. 193. 214. 248.
1718 UI 265. 281. 302. 316. 332. 352. 374. 401. 424. 447.
1719 UI 494. 557. 650. 691. 742. 667. 606. 560. 523. 490.
1720 UI 466. 443. 419. 389. 364. 343. 325. 299. 281. 267.
1721 UI 251. 214. 182. 161. 126. 99. 99. 97. 92. 92.
1722 UI 92. 69. 56. 56. 56. 56. 56. 27. 17. 17.
1723 UI 17. 17. 17. 17. 17. 17. 17. 17. 17. 17.
1724 UI 17. 17. 17. 17. 17. 17. O. O. O. O.
1725 UI O. O. O. O. O. O. O. O. O. o.

*
1726 KK 82A4T3
1727 KM REACH MN-2
1728 KM ROUTE FLOW FROM SUBBASIN 82A4 TO DETENTION BASIN 82A3
1729 RS 2 FLOW -1
1730 RC .025 .025 .025 1050 .0005
1731 RX 0 8 16 47 107 138 146 154
1732 RY 5.0 5.1 5.2 0 0 5.2 5.1 5.0

*
page 43



SEBT-N2.0UT

KK CP82A3
KM COMBINE FLOW FROM SUBBASIN 82A4 AND SUBBASIN 82A3 BEFORE DETENTION BASIN
HC 2
it

IO 1 2 3....•.. 4 5 6 7......• 8 9 10

UI 200.. 218. 230. 246. 257. 268. 280. 294. 310. 330.
UI 351. 365. 387. 425. 477. 553. 566. 633. 583. 529.
UI 492. 460. 434. 410. 392. 376. 361. 336. 316.. 299.
UI 284. 271. 250. 237. 228. 216. 190. 180. 136. 135.
UI 101. 83. 83. 83. 78. 77. 77. 77. 52. 47.
UI 47. 47. 47. 47. 42. 14. 14. 14. 14. 14.
UI 14. 14. 14. 14. 14. 14. 14. 14. 14. 14.
UI 14. 14. 14. 14. 14. 14. O. O. O. O.
UI O. O. O. O. O. O. o. .0. O. O.
it

KK 82A3
KM BASIN 82A3
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= 3.6 Lca~ 2.0 5= 28.3 Kn= .090 LAG~ 145.0
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA 2.02
LG .35 .36 5.00 .27 .00
UI 47. 47. 47. 47. 47. 47. 82. 154.

HEC-l INPUT

•

PAGE 47
180.162.

SOUTH OF PECOS RD.

207.5 257.3 320
39 40 42.1

95 103
5.2 5.1

LINE CHANNEL @ PECOS

158.7
38

87
5.3

110.5
37

62.7
36

.0005
55
o

1030
47
o

25.7
35
.5

1.5

o
9.6

34
.62

3

MN-l
REACH MN-l plus culvert PsC-7
ROUTE FLOW FROM NEW DETENTION BASIN 82B TO MAIN

1 FLOW -1
.025 .025 .025

o 8 16
5.1 5.2 5.3

•
KK 82TBOX

page 44

KK CP82A6
KM COMBINE FLOWS AFTER DETENTION BASINS.
HC 2
it

KK
KM
KM
RS
RC
RX
RY
it

KK DB82B
KM PECOS SOUTH BASIN
KM NEW DETENTION BASIN LOCATED EAST OF MERIDIAN ROAD &660'
KM WITH 1-66" RCP OUTLET &80' SPILLWAY AT ELEV 41
it KO 2 2
RS 1· STOR
SV 0 3.5
SE 31.5 33
SL 33 23.7
55 41 80
it

KK cp82A5
KM COMBINE FLOWS FROM CAP OVERCHUTE AND SUBBASIN 82A
HC 2
it

•

1733
1734
1735
1736
1737
1738
1739
1740

1

LINE

1741
1742
1743
1744
1745
1746
1747
1748
1749

1750
1751
1752

1753
1754
1755

1756
1757
1758
1759

1760
1761
1762
1763
1764

1765
1766
1767
1768
1769
1770
1771

1772
1773
1774

1775
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1776 KM REACH PS-8
1777 KM ROUTE FLOW FROM DETENTION BASIN DB82B TO 1000' FOOT LONG BOX CULVERT (psc-6).
1778 RS 1 FLOW -1
1779 RC .025 .025 .025 750 .0005
1780 RX 0 8 16 47.2 67 98 106 114
1781 RY 5.0 5.1 5.2 0 0 5.2 5.1 5.0

*
1 HEC-1 INPUT PAGE 48

LINE IO .••.•.• 1 ...•••• 2•.••••. 3••••.•. 4 ..•••.• 5....•.• 6..••.•• 7•••...• 8....•.. 9••.•.. 10

1782 KK BOXCLV
1783 KM REACH PSC-6
1784 KM ROUTE FLOW THROUGH BOX CULVERT
1785 RS 1 FLOW -1
1786 RC .015 .012 .015 1000 .0020
1787 RX 0 8 16 16.01 28.01 28.02 36 ·44
1:788 RY 4.8 ·4.9 5 0 0 5 4.9 4.8

*

1789 KK BOXT78
1790 KM REACH PS-5. ps-6. PS-7 plus culverts PSC-5 & psc-4
1791 KM ROUTE FLOW FROM 1000' BOX CULVERT TO c780 (SIGNAL BUTTE ROAD)
1792 RS 1 FLOW -1
1793 RC .025 .025 .025 3400 .0005
1794 RX 0 8 16 47 67 98 106 114
1795 RY 5.4 5.3 5.2 0 0 5.2 5.3 5.4

*

1796 KK 780
1797 KM BASIN 78D
1798 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
1799 KM L= 1.2 Lea= .5 S= 21.7 Kn= .030 LAG.. 19.5
1800 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
1801 BA .89
1802 LG .15 .15 8.00 .11 55.00
1803 UI 189. 678. 1029. 1713. 1367. 909. 496. 240. 123. 47.
1804 UI 47. O. O. O. O. O. O. O. O. O.
1805 UI O. O. O. O. O. O. O. O. O. O.

*

1806 KK R780
1807 KM RETAIN 100 YR 2 HR RUNOFF VOLUME
1808 DT D78D 84
1809 DI 0 10000
1810 DQ 0 10000

*
* DDM ***** updated *****

1811 KK 82B
1812 KM BASIN 82B
1813 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
1814 KM La .9 Lea.. .4 S= 21.2 Kn= .030 LAG= 17.2
1815 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
1816 BA .92
1817 LG .15 .25 5.00 .36 5·5.00
1818 UI 266. 879. 1420. 2004. 1268. 727. 294. 142. 55. 55.
1819 UI O. O. O. O. O. O. O. O. o. O.
1820 UI O. O. O. O. O. O. O. O. O. O.

*
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1

LINE

SEBT-N2.0UT
HEC-1 INPUT

ID ••••••• 1 ••••••• 2•.•..•. 3.•••••• 4.....•. 5••..... 6•....•. 7...•••. 8•.....• 9.•••••10

PAGE 49

1821
1822
1823
1824
1825

KK R82
KM RETAIN 100 YR 2 HR RUNOFF VOLUME
DT 082 1
DI 0 10000
DQ 0 10000
*

***** preserved *****

DTTRW
DIVERTING 110.7 ACRE-FEET DUE TO ON-SITE RETENTION

VOLUMES WERE DERIVED FROM DRAINAGE REPORT - REFERENCE 7.
TRW 110.7

o 10000
o 10000

KK
KM
KM
DT
DI
DQ
** DDM

1826
1827
1828
1829
1830
1831

1832
1833
1834
1835

KK
KM
KM
HC
*

C78D
COMBINE FLOWS FROM 780, 82B AND ROUTED FLOW 82T78D

@ PECOS ROAD AND SIGNAL BUTTE ROAD.
3

* DDM ***** preserved *****
1836
1837
1838
1839
1840
1841
1842

KK 78DTE
KM REACH PS-2, ps-3, PS-4 plus culverts PSC-3 AND PSC-2.
KM ROUTE FLOWS FROM 780 (PECOS RD AND SIGNAL BUTTE RD) TO 78E (PECOS AND CRISMON
RS 2 FLOW -1
RC .025 0.025 0.025 5100 .0005
RX 0 8 16 53.2 93.2 130.4 138.4 146.4
RY 6.0 6.1 6.2 0 0 6.3 6.1 6.0
*

565.
166.

18.
O.
O.

460.
241.
18.

O.
O.

57.4

402.
289.
18.

O.
O.

351.
335.
18.

O.
O.

313.
382.
45.

O.
O.

55.00
271.
447.

59.
O.
O.

.06
212.
502.
60.
18.

O.

8.80
108.
sn.
97.
18.

O.

.26
59.

698.
100.

18.
O.

78E
BASIN 78E

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
L= 1.1 Lca= .5 S= 17.4 Kn= .087 LAG=
PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN

2
1.01

.25
59.

741.
104.

18.
O.

KK
KM
KM
KM
KM
* KO
BA
LG
UI
UI
UI
UI
UI
*

1843
1844
1845
1846
1847

1848
1849
1850
1851
1852
1853
1854

1855
1856
1857
1858
1859

KK D78E
KM RETAIN THE 100-YR 2-HR RUNOFF VOLUME. 80% OF VOLUME IS USED
DT RET78E 93.6
DI 0 10000
DQ 0 10000
*

1

•
LINE

HEC-1 INPUT PAGE 50

ID ••••••• 1•...•.• 2..•.••• 3•..•••. 4 ••••••. 5...•••. 6....••• 7••••••• 8••••••• 9••.••. 10
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1860 KK 83
1861 KM BASIN 83
1862 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
1863 KM L= 2.0 Lea= .5 S= 15.0 Kn= .030 LAG= 25.8
1864 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
1865 BA 1.01
1866 LG .15 .25 5.00 .36 55.00
1867 UI 131- 423. 700. 931- 1454. 1362. 993. 726. 464. 226.
1868 UI 161- 89. 40. 40. 40. O. O. O. O. O.
1869 UI O. O. O. O. O. O. O. O. O. O.

."

1870 KK R83
1871 KM RETAIN 100 YR 2 HR RUNOFF VOLUME
1872 DT D83 83
1873 DI 0 10000
1874 DQ 0 10000

."

1875 KK C78E
1876 KM COMBINE FLOWS FROM 78D AND 78E (CRISMON ROAD)
1877 HC 3

."

1878 KK 78ET84
1879 KM REACH PS-1
1880 KM ROUTE FLOWS WEST ALONG PECOS IN A PROPOSED CHANNEL
1881 KM ROUTE FLOWS FROM CRISMON ROAD TO ELLSWORTH ROAD.
1882 RS 2 FLOW -1
1883 RC .025 0.025 0.025 4840 .0005
1884 RX 0 8 16 53.2 93.2 130.4 138.4 146.4
1885 RY 6.0 6.1 6.2 0 0 6.2 6.1 6.0

."

1886 KK 84
1887 KM BASIN 84
1888 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
1889 KM L= 2.0 Lea.. .5 S.. 12.5 Kn= .030 LAG= 26.7
1890 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
1891 BA .99
1892 LG .15 .25 4.70 .40 55.00
1893 UI 125. 380. 651- 855. 1278. 1399. 1008. 747. 520. 258.
1894 UI 182. 120. 38. 38. 38. O. O. o. o. O.
1895 UI O. O. O. O. O. O. O. O. o. O.

."

1896 KK R84
1897 KM RETAIN 100 YR 2 HR RUNOFF VOLUME
1898 DT 084 85
1899 01 0 10000
1900 DQ 0 10000

."

1 HEC-1 INPUT PAGE 51

LINE ID .••••••1 ••••.•• 2.•••... 3...•... 4 ....••.• 5.•..•.. 6.•..•.. 7•••..•• 8••••.•• 9•.•••. 10

1901 KK C84
1902 KM COMBINE FLOWS FROM 78E AND 84 AT ELLSWORTH AND PECOS ROAD
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HEC-l INPUT

ID ••••••• 1 ••••••• 2 ••••••• 3•••••••4 ••••••• 5••••••• 6 ••••••• 7••••••• 8 ••••••• 9 ••••.•10

KK C79B3
KM COMBINE FLOWS FROM SOUTH CHANNEL AND WGA AT ELLSWORTH ROAD.
HC 2
*

• •

PAGE 52

0.00
142.9 160.2 176.2

2.9 5.8 5.5

3000 0.0010
50.6 125.6
0.0 0.0

CPPWR
COMBINE FLOWS FROM 75 AND 79 IN THE POWERLINE FLOODWAY
AT ABOUT 1 MILE WEST OF ELLSWORTH ROAD

2

***** preserved *****

SEBT-N2.oUT
CHANNEL EAST SIDE OF GATEWAY WILLIAMS FLOWING TO THE NORTH

2

EC-4 ROUTE REACH
ELLSWORTH ROAD CHANNEL REACH-4
ROUTE FLOWS FROM THE CORNER OF PECOS AND ELLSWORTH ROADS TO
THE POINT 1/2 MILE NORTH OF PECOS WHERE FLOW FROM GM ENTERS

4 FLOW -1
0.048 0.048 0.048

0.0 16.0 33.3
5.5 5.8 2.9

KK
KM
KM
HC
** KK*DBPWR
* KM DIVERT FROM POWERLINE CHANNEL INTO THE RAY DETENTION BASIN
* KM USES A REALISTIC SIDE-WEIR EQUATION TO FORM POWER CURVE
* KM WEIR CREST = 3.25FT; WEIR LENGTH = 750; 4.0FT DIV STRUCTURE.
* KO 3

KK Ec-2 ROUTE REACH
KM ROUTE FLOWS THROUGH WILLIAMS-GATEWAY (SUBBASIN 80A) BY WAY OF NEW NORTH
KM PERIMETER CHANNEL TO A POINT ABOUT 1/2 MILE WEST OF ELLSWORTH ROAD
RS 4 FLOW -1
RC 0.034 0.034 0.034 4200 0.0010 0.00
RX 0.0 16.0 37.0 57.9 157.9 178.9 199.8 215.8
RY 6.7 7.0 3.5 0.0 0.0 3.5 7.0 6.7
*

KK EC-3 ROUTE REACH
KM ROUTE FLOWS FROM THE COMBINE POINT OF SUB-BASIN 79B TO
KM WILLIAMS FIELD ROAD ALIGNMENT AT THE GM MANIFOLD STRUCTURE
RS 5 FLOW -1
RC 0.048 0.048 0.048 3500 0.0010 0.00
RX 0.0 16.0 36.5 56.9 141.9 162.4 182.9 198.9
RY 6.5 6.8 3.4 0.0 0.0 3.4 6.8 6.5
*

KK EC-l ROUTE REACH
KM ROUTE FLOWS THROUGH WILLIAMS~GATEWAY (SUBBASIN 80A) BY WAY OF NEW NORTH
KM FROM A POINT ABOUT 1/2 MILE WEST OF ELLSWORTH ROAD TO POWERLINE FLOODWAY.
RS 3 FLOW -1
RC 0.034 0.034 0.034 3200 0.0010 0.00
RX 0.0 16.0 37.0 57.9 157.9 178.9 199.8 215.8
RY 6.7 7.0 3.5 0.0 0.0 3.5 7.0 6.7
*

KK
KM
KM
KM
RS
RC
RX
RY
*

KM
HC
** DDM

•

1903
1904

1905
1906
1907
1908
1909
1910
1911
1912

1913
1914
1915

1916
1917
1918
1919
1920
1921
1922

1923
1924
1925
1926
1927
1928
1929

1930
1931
1932
1933
1934
1935
1936

1

LINE

1937
1938
1939
1940
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* DT PWRDB
* DI 0
* DQ 0
*

1537
528

o
544
11

576
40

628
89

704
162

955
410

5730
5174

1941 KK PLF-2
1942 KM REVISED ROUTING TO RELFECT CHANGES REQUIRED DUE TO THE ELLSWORTH RD
1943 KM CHANNEL PROJECT. EXISTING PLF DOES NOT HAVE CAPACITY FOR THESE FLOWS
1944 KM AND WILL NEED TO BE IMPROVED. -DCF, D&A 2/01
1945 RS 3 FLOW -1
1946 RC 0.034 0.034 0.034 4710 0.0020 0.00
1947 RX 0.0 16.0 29.8 43.5 123.5 137.3 151.0 167.0
1948 RY 6.6 6.9 3.4 0.0 0.0 3.4 6.9 6.6

*

95
B.5

87
B.6

79
B.7

.0014
62
o

3680
34
o

* THE FOLLOWING CODE REMOVED TO MODEL THE IMPROVED PLF
* KKPWRT80
* KM REACH PR-3, PR-4, plus culvert PRc-2
* KM ROUTE FLOWS FROM PLF COMBINE TO CATCH POINT AT 80A VIA PLF IMPROVEMENT
* RS 1 FLOW -1
* RC .025 .015 .025
* RX 0 8 16
* RY 8.5 8.6 8.7
*

1949 KK BOA
1950 KM BASIN BOA
1951 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
1952 KM L.. 3.B Lca= 2.2 S= 14.2 Kn= .030 LAG= 58.2
1953 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
1954 BA 2.64
1955 LG .15 .15 9.70 .06 5'5.00
1956 UI 153. 153. 265. 544. 690. 802. 899. 1020. 1171. 1421 ..
1957 UI 1851. 1871. 1534. 1330. 11B5. 1024. 896. 770. 653. 479.
1958 UI 305. 265. 251. lB7. 153. 153. 50. 47. 47. 47.
1959 UI 47. 47. 47. 47. O. O. O. O. O. O.
1960 UI O. O. O. O. o. O. O. O. O. O.

*

1961 KK RBOA
1962 KM RETAIN 100 YR 2 HR RUNOFF VOLUME
1963 DT D80A 33
1964 DI 0 10000
1965 DQ 0 10000

*
* THE SECTION BELOW COMBINES THE ROUTED FLOW FROM SANTAN AND POWER,
* THEN ROUTES THRU THE RAY DB
*. KKDRSNDB
* KM RETURNS THE DIVERSION FROM THE SANTAN CHANNEL
* DR SANDB
** KKDRPWDB
* KM RETURNS THE DIVERSION FROM THE POWERLINE CHANNEL
* DR PWRDB
*
* KK CPRAY
* KM COMBINES THE TWO ROUTED FLOWS IN THE RAY DETENTION BASIN
* HC 2 1
** KK*RTRAY
* KM ROUTES THE HYDROGRAPH OUT OF THE RAY BASIN
* KM currently incorporates a dummy set of outflow data
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ID •••••.. 1 ••..••• 2••••••• 3••••••• 4•..•••. 5•.••.•. 6•..•••• 7••.•••• 8•.••••• 9•.•.•• 10

KK CP80A
KM COMBINE FLOW IN THE POWERLINE FLOODWAY WITH FLOW COMING FROM SUBBASIN 80A
KM THE LOCATION FOR THIS COMBINATION AT THE NW CORNER OF SUBBASIN 80A
HC 2
*

PLF

228
9.5

192.3
6.6

220
9.6

176.3
6.9

212
9.7

0.00
162.5

3.5

.0014
154

o
3500

74
o

2958 0.0020
43.7 148.7
0.0 0.0

PLF-1
REVISED ROUTING TO RELFECT CHANGES REQUIRED DUE TO THE ELLSWORTH RD
CHANNEL PROJECT. EXISTING PLF DOES NOT HAVE CAPACITY FOR THESE FLOWS
AND WILL NEED TO BE IMPROVED. -DCF, D&A 2/01

2 FLOW -1
0.034 0.034 0.034

0.0 16.0 29.8
6.6 6.9 3.5

KK
KM
KM
KM
RS
RC
RX
RY
** THE FOLLOWING CODE REMOVED TO MODEL THE IMPROVED CONDITION OF THE
* KKPWRSAN
* KM REACH PR-1, PR-2 plus culvert PRC-1
* KM ROUTE FLOWS FROM COMBINE POINT AT 80A VIA PLF RE-ALIGNMENT.
* RS 1 FLOW -1
* RC .015 .015 .015
* RX 0 8 16
* RY 9.5 9.6 9.7
*

SEBT-N2.0UT
* KO 1
* RS 1 STOR -1
* SV 0 244 493 747 1005 1269 1537
* SE 0 1.54 3.08 4.63 6.17 7.71 9.25
* sQ 0 1 2 3 4 5 6
*

HEC-1 INPUT PAGE 531

LINE

1966
1967
1968
1969

1970
1971
1972
1973
1974
1975
1976
1977

14500
13500

4500
3500

1500
500

1001
1

1200
1000

o

* KK CPSAN
* KM COMBINE FLOWS FROM THE POWERLINE FLOODWAY AND THE PROPOSED SANTAN FREEWAY
* KM DRAINAGE CHANNEL
* HC 2
** ****REMOVED BY CPE IN JUNE 2000 IN FAVOR OF SANDB AND PWRDB
* ****DIVERSIONS LOCATED UPSTREAM.
* KK*DBRAY
* KM BASIN TO WITHDRAW FLOW FROM POWERLINE FLOODWAY
* KO 3
* DT RAYDB
* DI 0
* DQ 0
*

•
PAGE 54

21
-1

.025 3850 .0005
16 74 154 212

9.7 0 0 9.7

HEC-1 INPUT
page 50

•

KK PWREMF
KM ROUTE FLOW FROM RE-ALIGNED POWERLINE FLOODWAY TO EMF VIA
KM NEW CHANNEL ALONG SANTAN FREEWAY ALIGNMENT
KM REACH ET-1
KO
RS 1 FLOW
RC .025 .025
RX 0 8 220 228
RY 9.5 9.6 9.6 9.5
*

1978
1979
1980
1981
1982
1983
1984
1985
1986

•
1



LINE

1987
1988
1989

1990
1991
1992
1993
1994
1995
1996

1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008

2009
2010
2011
2012
2013
2014

2015
2016
2017
2018

2019
2020
2021
2022
2023
2024
2025

1

LINE

2026

SEBT-N2. OUT

ID •••••.. 1•••••.• 2..••••• 3••••..• 4 ••.••.• 5.•.•••. 6 .•.•••• 7•...... 8•.•.... 9 •••••• 10'

KK EMFPOW
KM COMBINE FLOW FROM THE POWERLINE FLOODWAY WITH FLOW IN THE EMF
HC 2..
KK POWTWI
KM ROUTE EMF FLOW TO WILLIAMS FIELD ROAD VIA THE EMF
KM THIS SECTION IS CONCRETE LINED TO PAST POWER ROAD BRIDGE
RS 2 FLOW -1
RC .03 .012 .03 4750 .0003
RX 0 500 520 553 693 726 740 742
RY 14 12 11 0 0 11 11 12..
KK 80B
KM BASIN 80B
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= 1.5 Lea= .9 S= 18.4 Kn= .044 LAG= 41.9
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
KO 21
BA 1.12
LG .13 .17 6.80 .18 48.00
UI 90. 105. 319. 433. 515. 614. 754. 1063. 1032. 814.
UI 687. 563. 464. 359. 213. 155. 136. 90; 73. 28.
UI 28. 28. 28. 28. 28. O. O. o. 0., O.
UI O. O. O. o. O. O. O. O. O. O.
'I<

KK R80B
KM RETAIN 100 YR 2 HR RUNOFF VOLUME
KO 21
DT D80B 4
DI 0 10000
DQ 0 10000..
KK MFWILL
KM COMBINE FLOWS INTO THE EMF WEST OF WILLIAMS AFB FROM 80B, EMF POWERLINE AND
KM EMFRAY
HC 2..
KK WILTSP
KM ROUTE EMF FLOW FROM WILLIAMS FIELD ROAD TO THE SOUTHERN PACIFIC RAILROAD
KM (AT RITTENHOUSE ROAD)
RS 3 FLOW -1
RC .03 .022 .03 5000 .0003
RX 0 500 520 553 693 726 740 742
RY 14 12 11 0 0 11 11 12..
.. DDM .......... Updated ..........

HEC-1 INPUT

ID ••••.•• 1••••••• 2••••••• 3..••••• 4 .•••••. 5•••...• 6•.•••.. 7.•••••. 8..•.••• 9.••..• 10

KK 8lA

page 51

PAGE 55



2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037

2038
2039
2040
2041
2042

2043
2044
2045
2046
2047
2048

2049
2050
2051
2052
2053
2054
2055
2056
2057
2058

2059
2060
2061
2062
2063

1

LINE

2064
2065
2066
2067

SEBT-N2.0UT
KM BASIN 8lA
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= 3.3 Lea= 1.9 S= 16.4 Kn= .029 LAG= 49.0
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA 1.81
LG .14 .25 4.70 .41 58.00
UI 125. 125. 341. 523. 642. 737. 863. 1019. 1359. 1576.
UI 1258. 1066. 922. 777. 656. 545. 386. 222. 209. 177.
UI 125. 117. 38. 38. 38. 38. 38. 38. 38. O.
UI O. O. o. o. o. O. O. O. O. O.
UI O. O. O. O. O. O. O. O. O. O.
*
* DDM ***** preserved *****

KK R8lA
KM RETAIN 100 YR 2 HR RUNOFF VOLUME
DT D8lA 5
DI 0 10000
DQ 0 10000
*

KK 8lATB
KM ROUTE SUBBASIN 8lA TO 81B VIA ROAD NETWORK FOR ON-BASE HOUSING
RS 9 FLOW -1
RC .013 .013 .013 8000 .0035
RX 0 500 750 753 1053 1056 1303 1803
RY 3 1.5 1 .6 .6 1 1.5 3
*

KK 81B
KM BASIN 81B
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L.. 1.1 Lea= .4 S= 6.9 Kn= .033 LAG= 24.7
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA .84
LG .10 .25 4.70 .45 67.00
UI 115. 393. 631. 857. 1343. 1088. 796. 566. 296. 185.
UI 115. 39. 35. 35. O. O. O. O. O. O.
UI O. O. O. O. O. O. O. O. O. O.
*

KK R81B
KM RETAIN 100 YR 2 HR RUNOFF VOLUME
DT D81B 35
DI 0 10000
DQ 0 10000
*
* DDM ***** preserved *****

HEC-1 INPUT PAGE 56

ID ••••••. 1 •••••.. 2••.•... 3•..••.• 4•••.... 5•••..•• 6••••••• 7..••... 8 ..•...• 9•.•••• 10

KK C81
KM COMBINE FLOWS FROM SUBBASINS 8lA AND 81B BEFORE ENTERING INTO THE EMF
KO 21
HC 2
*
*

•
* DDM ***** updated *****

page 52

• •



NEXT KK BLOCKS COME FROM THE QUEEN CREEK ADMS

SEBT-N2.oUT
H¥drograph name changed by Dibble &Associates to avoid two
dlfferent hydrographs with the same name.

COMBINE 8lA AND 81B AND RITTENHOUSE(HYDROGRAPH WILTSP, WHICH IS FROM EMFWIL)
2

KK EMFRT1
KM
KM
HC
*
** THE
*

2068
2069
2070
2071

* DDM ***** preserved *****

2072 KK sUB258
2073 KM IN PINAL COUNTY, NO RETENTION
2074 KM RUNOFF FROM SUBBASIN 258
2075 BA 3.68
2076 LS 78
2077 UD 3.87

*
*

2078 KK R258
2079 KM RETAIN 100 YR 2 HR RUNOFF VOLUME
2080 DT 0258 121
2081 DI 0 10000.
2082 DQ 0 10000

*
2083 KK R0259
2084 KM ROUTE SUB258 TO c0262
2085 RM 8 1. 57 0.20

*
* DDM ***** preserved *****

2086 KK SUB260
2087 KM RUNOFF FROM SUBBASIN 260
2088 BA 0.98
2089 LS 75
2090 UD 1.21

*

2091 KK R260
2092 KM RETAIN 100 YR 2 HR RUNOFF VOLUME
2093 DT 0260 27
2094 DI 0 10000
2095 DQ 0 10000

*
* DDM ***** preserved *****

1 HEC-1 INPUT PAGE 57

LINE ID •.••••• 1•••.••. 2••••••. 3•.••••• 4••••••• 5•••••.. 6••.•••• 7••••••• 8•••.••. 9. ~ •.•. 10

2096
2097
2098

KK
KM
HC
* DDM

C0262
COMBINE SUB260 AND R0259

2
***** preserved *****

2099
2100
2101

KK
KM
RM
** DDM

R0263
ROUTE C0262 TO c0266

8 1.56 0.20

***** preserved *****
page 53



SEBT-N2.0UT

2102 KK SUB264
2103 KM RUNOFF FROM SUBBASIN 264
2104 BA 0.99
2105 LS 76
2106 UD 1.47

*
* DDM ***** preserved *****

2107 KK R264
2108 KM RETAIN 100 YR 2 HR RUNOFF VOLUME
2109 DT D264 29
2110 DI 0 10000
2111 DQ 0 10000

*
* DDM ***** preserved *****

2112 KK C0266
2113 KM COMBINE SUB264 AND R0263
2114 HC 2

*
* ODM ***** preserved *****

2115 KK R0267
2116 KM ROUTE c0266 TO C0270
2117 RM 16 3.31 0.20

*
* ODM ***** preserved *****

2118 KK sUB268
2119 KM RUNOFF FROM SUBBASIN 268
2120 BA 0.96
2121 LS 76
2122 UD 2.27

*
* DDM ***** preserved *****

2123 KK R268
2124 KM RETAIN 100 YR 2 HR RUNOFF VOLUME
2125 DT D268 28
2126 DI 0 10000
2127 DQ 0 10000

*
* ODM ***** preserved *****

1 HEC-1 INPUT PAGE 58

LINE 10 .•.•••• 1.•••••• 2••••••• 3••••••• 4••••.•. 5••••••• 6••••••• 7•• ~ ••.• 8.••••.. 9..•.•. 10

2128
2129
2130

KK C0270
KM COMBINE RUNOFF FROM R0267 AND SUB268
HC 2
** OOM ***** preserved *****

page 54

•
IS THE END OF THE QUEEN CREEK AOMS INSERT

R0283
ROUTE c0282 TO CONCENTRATION POINT AT QUEEN CREEK ROAD

14 2.78 0.20

•

KK
KM
RM
** THIS
*

2131
2132
2133

•



* DDM ***** updated *****
SEBT-N2.0UT

2134
2135
2136
2137
2138
2139
2140
2141
2142

KK 88A
KM BASIN 88A
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= .8 Lea= .2 S= 13.2 Kn= .020 LAG= 9.2
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA .50
LG .10 .25 5.00 .40 80.00
UI 549. 1709. 1208. 323. 71. O. O. O.
UI O. O. O. O. O. O. O. O.
*
* DDM ***** preserved *****

o.
o.

o.
O.

2143
2144
2145
2146
2147

KK
KM
DT
01
DQ
*

R88A
RETAIN

D88A
o
o

100 YR 2 HR RUNOFF VOLUME
50

10000
10000

2148
2149
2150
2151
2152
2153
2154
2155

KK 88AT89
KM REACH RH-2b,RH-2a,RH-1,EXISTING CHANNEL. (FCD 97-34), plus culvert RHC-1
KM ROUTE 88A TO 89A VIA THE PROPOSED CHANNEL ALONG QUEEN CREEK ROAD
KM FROM CRISMON ROAD TO ELLSWORTH ROAD
RS 1 FLOW '-1
RC .025 .025 .025 5135 .0010
RX 0 8 16 45 55 85 93 101
RY 4.7 4.8 4.9 0 0 4.9 4.8 4.7, *

2156
2157
2158
2159
2160
2161
2162
2163
2164

KK 89A
KM BASIN 89A
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= 1.0 Lea= .6 S= 19.0 Kn= .020 LAG= 13.5
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA .50
LG .10 .25 4.65 .47 80.00
UI 247. 742.1328. 891. 408. 158. 41. 38.
UI O. o. o. o. o. o. O. o.
*

o.
O.

o.
O.

1

LINE

HEC-1 INPUT

10 ••••.•. 1 ••••••• 2••.••.. 3••.•.•. 4 .•.••.. 5.•.••.• 6 ••••.•• 7 .....•• 8•..•... 9•.•••. 10

PAGE 59

2165
2166
2167
2168
2169

KK
KM
DT
01
DQ
*

R89A
RETAIN

D89A
o
o

100 YR 2 HR RUNOFF VOLUME
50

10000
10000

2170
2171
2172

2173
2174
2175

KK c89A·
KM COMBINE FLOWS FROM 88A AND 89A AT QUEEN CREEK ROAD AND ELLSWORTH ROAD
HC 2
*
KK 89ATRI
KM ROUTE 89A TO RITTENHOUSE ROAD VIA THE PROPOSED CHANNEL ALONG QUEEN CREEK ROAD
KM FROM ELLSWORTH ROAD TO RITTENHOUSE ROAD

page 55



HEC-1 INPUT

10••.••••1 ..••••• 2•.••••• 3•..•••. 4•..••.• 5....••• 6•...... 7....••. 8•..•••• 9•..••• 10

page 56

KK C90A
KM COMBINE FLOWS FLOW c283 AND SUBBASIN 90 AT RYAN STREET ALIGNMENT
* KO 2
HC 2
*
KK 90ATB
KM ROUTE FLOWS FROM SUBBASIN 90A TO 90B VIA CHANNEL
KM REVISED 02.24.98 WITH RITTENHOUSE CHANNEL DESIGN (TYPICAL SECTION #4).
KM
* KO 2

•

. PAGE 60·

O.
o.

o.
o.

108
11.2

90
9.7

83
5.7

.0005
61
o

4400
51
o

-1
.025

28
5.7

100 YR 2 HR RUNOFF VOLUME
42

10000
10000

2

1
.025

o
11.2

R90A
RETAIN

D90A
o
o

283T90
ROUTE FLOWS FROM CONCENTRATION POINT 283 AT QUEEN CREAK ROAD NORTH IN
RITTENHOUSE CHANNEL TO THE HALF MILE STREET BETWEEN QUEEN CREEK ROAD AND
GERMANN ROAD (RYAN STREET)

REVISED 02.24.98 WITH RITTENHOUSE CHANNEL DESIGN (TYPICAL SECTION #5).

2
FLOW
.025

22
9.7

KK
KM
DT
01
DQ
*

KK 90A
KM BASIN 90A
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= .6 Lea= .2 S= 24.2 Kn= .038 LAG= 12.8
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA .48
LG .10 .25 4.60 .49 62.00
UI 269. 789. 1351. 812. 319. 113. 39. O.
UI O. O. O. O. O. O. o. O.
*

KK
KM
KM
KM
KM
KM
KM
* KO
RS
RC
RX
RY
*

•

KK c283
KM COMBINE FLOWS FROM QUEEN CREEK ADMS AND EC ADMP AT QUEEN CREEK ROAD AND
KM RITTENHOUSE ROAD.
* KO 2
HC
*

SEBT-N2.0UT
KM REVISED 02.24.98 WITH RITTENHOUSE CHANNEL DESIGN.
RS 1 FLOW -1
RC .025 .025 .025 3145 .0005
RX 0 10 26 39 49 72 78 100
RY 12.2 9.7 5.7 0 0 5.7 9.7 12.2
*

•

2176
2177
2178
2179
2180

2181
2182
2183

2184

2185
2186
2187
2188
2189
2190
2191

2192
2193
2194
2195

2196
2197
2198
2199
2200
2201
2202
2203
2204

1

LINE

2205
2206
2207
2208
2209

2210
2211

2212

2213
2214
2215
2216



SEBT-N2.0UT
2217 RS 1 FLOW -1
2218 RC .025 .025 .025 4400 .0005
2219 RX 0 22 28 51 61 83 90 108
2220 RY 11.2 9.7 5.7 0 0 5.7 9.7 11.2

."

2221 KK 87A
2222 KM BASIN 87A
2223 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
2224 KM L= 1.0 Lea= .5 S= 24.8 Kn... 020 LAG.. 11.7
2225 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
2226 BA .49
2227 LG .10 .25 5.00 .40 80.00
2228 UI 333. 979. 1448. 720. 221. 66. O. O. o. O.
2229 UI O. O. O. O. O. O. O. O. O. O.

."

2230 KK R87A
2231 KM RETAIN 100 YR 2 HR RUNOFF VOLUME
2232 DT D87A 49
2233 DI 0 10000
2234 DQ 0 10000

."

2235 KK 87ATB
2236 KM ROUTE 87A TO 87B VIA SHEET FLOW
2237 RS 3 FLOW -1
2238 RC .040 .040 .040 2640 .0056
2239 RX 0 500 1000 1005 1006 1011 1511 2011
2240 RY 1 .5 0 0 0 .5 1 1.5

."

1 HEC-1 INPUT PAGE 61

LINE ID ••••••• 1.••.••. 2...••.• 3••...•• 4•..•.•. 5.••••.• 6•••.••. 7•••••.. 8•.•.••• 9•.•.•• 10

2241 KK 87B
2242 KM BASIN 87B
2243 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
2244 KM L= .9 Lea= .5 S= 11.6 Kn... 020 LAG.. 12.8
2245 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
2246 BA .49
2247 LG .10 .25 5.00 .40 80.00
2248 UI 275. 809. 1385. 833. 327. 116. 40. O. O. O.
2249 UI O. O. O. O• O. O. O. O. O. O.

."

2250 KK R87B
2251 KM RETAIN 100 YR 2 HR RUNOFF VOLUME
2252 DT D87B 49
2253 DI 0 10000
2254 DQ 0 10000

."

2255 KK C87
2256 KM COMBINE FLOW FROM SUBBASINS 87A AND 87B
2257 HC 2

."

2258 KK 87T88B
2259 KM ROUTE S87 TO S88 VIA GERMANN ROAD

page 57



HEC-1 INPUT

ID ••••.•• 1 ••••••• 2•.•.••• 3•.••••. 4...•••• 5..••••. 6•.•.•.. 7•..•••• 8•••••.. 9.••.•. 10

•

PAGE 62

o.
O.

o.
O.

2060
15

1560
14.5

1060
14

.004
1050

11

5280
1010

12

SEBT-N2.0UT
6 FLOW -1

.045 .025 .045 5280 .002
0 1000 1005 1010 1050 1060 1560 2060

14 13 18 12 11 14 14.5 15

88B
BASIN 88B

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
L= .9 Lea= .6 5= 21.2 Kn... 020 LAG= 12.8
PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN

.50

.10 .25 5.00 .40 80.00
279. 819. 1402. 843. 33l. 117. 40. o. O. o.

O. O. O. O. O. O. O. O. o. O.

KK C89B
KM COMBINE FLOWS FROM SUBBASINS 89A AND 89B

page 58

•

KK R89B
KM RETAIN 100 YR 2 HR RUNOFF VOLUME
DT D89B 49
DI 0 10000
DQ O· 10000
*

KK 89B
KM BASIN 89B
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= .9 Lea= .5 5= 23.2 Kn= .020 LAG.. 11.7
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA .50
LG .10 .25 4.80 .43 80.00
UI 336. 987. 1460. 726. 223. 67. O. O.
UI O. O. O. O. o. O. O. O.
*

KK 88T89B
KM ROUTE s88 (CRISMON ROAD) TO S89B (ELLSWORTH ROAD) VIA GERMANN ROAD
RS 6 FLOW -1
RC .045 .025 .045
RX 0 1000 1005
RY 14 13 18
*

KK C88B
KM COMBINE FLOWS FROM SUBBASINS 88A AND 88B
HC 2
*

KK R88B
KM RETAIN 100 YR 2 HR RUNOFF VOLUME
DT D88B 50
01 0 10000
DQ 0 10000
*

KK
KM
KM
KM
KM
BA
LG
UI
UI
*

RS
RC
RX
RY
*

•

2260
2261
2262
2263

2264
2265
2266
2267
2268
2269
2270
2271
2272

2273
2274
2275
2276
2277

1

LINE

2278
2279
2280

2281
2282
2283
2284
2285
2286

2287
2288
2289
2290
2291
2292
2293
2294
2295

2296
2297
2298
2299
2300

2301
2302



SEBT-N2.0UT

ID ••••••. 1••••••• 2••.•.•• 3.•.•••. 4..•...• 5.•.•••• 6.....•• 7•••••.. 8•.•.••• 9.••••. 10

UI 56. 56. 28. 17. 17. 17. 17. 17. 17. O.
UI O. O. O. O. O. ·0. O. O. O. O.
UI O. O. O. o. O. O. O. O. O. O.
*
* DDM ***** preserved *****

KK 90B
KM BASIN 90B
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= 2.0 Lca= 1.2 S= 15.3 Kn= .042 LAG= 49.8
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA .82
LG .22 .25 4.65 .38 31.00
UI 56. 56. 147. 232. 283. 327. 379. 444. 588. 709.
UI 583. 490. 427. 359. 306. 259. 187. 117. 96. 91.

HEC-1 INPUT PAGE 63

KK 85
KM BASIN 85
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= 2.0 Lca= .5 S= 15.0 Kn= .030 LAG= 25.8
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA 1.00
LG .15 .25 4.35 .51 55.00
UI 131. 422. 698. 929. 1452. 1359. 991. 725.
UI 161. 89. 40. 40. 40. O. O. O.

page 59

90T91
REVISED 02.24.98 WITH RITTENHOUSE CHANNEL DESIGN (TYPICAL SECTION #3).

226.
O.

463.
O.

132
9.7

2060
15

114
7.5

1560
14.5

108
6

1060
14

.0005
88
o

.0045
1050

11

8818
1010

12

6400
60
o

ROAD) TO 5908 (AT RITTENHOUSE ROAD) VIA GERMANN ROAD

*****

-1
.025

36
6

FLOW
.025

30
7.5

S89B (ELLSWORTH
FLOW -1
.025 .045
1000 1005

13 18

***** updated

1
.025

o
9.7

R90B
RETAIN 100 YR 2 HR RUNOFF VOLUME

D90B 23
o 10000
o 10000

***** preserved *****

C90
COMBINE FLOWS FROM 90A AND 90B

3

89TB90
ROUTE

10
.045

o
14

HC 2
*
KK
KM
RS
RC
RX
RY
** DDM

KK
KM
HC
*
KK
KM
KM
RS
RC
RX
RY
*

KK
KM
DT
DI
DQ
* DDM

2303

2304
2305
2306
2307
2308
2309

2310
2311
2312
2313
2314
2315
2316
2317
2318

1

LINE

2319
2320
2321

2322
2323
2324
2325
2326

2327
2328
2329

2330
2331
2332
2333
2334
2335
2336

2337
2338
2339
2340
2341
2342
2343
2344
2345



SEBT-N2.0UT
2346 UI O. O. o. O. O. O. O. O. O. O.

*
* DDM ***** preserved *****

2347 KK R85
2348 KM RETAIN 100 YR 2 HR RUNOFF VOLUME
2349 DT 085 84
2350 DI 0 10000
2351 DQ 0 10000

* DDM ***** preserved *****

2352 KK 85T86
2353 KM ROUTE 585 TO 586 VIA WAFB SOUTH PERIMETER CHANNEL
2354 RS 4 FLOW -1
2355 RC 0.055 0.035 0.055 5280 .0039
2356 RX 0 500 1000 1013 1028 1041 1541 2041
2357 RY 5.5 5 4.5 0 0 4.5 5 5.5

*
* DDM ***** updated *****

1 HEC-1 INPUT PAGE 64

LINE ID ••.•..• 1••...•. 2..•.•.. 3••••••• 4•.••••• 5...••.• 6••.••.. 7•••••.. 8....•.. 9••••.• 10

***** preserved *****

225.
O.
O.

461.
O.
O.

722.
O.
O.

25.8

987.
O.
O.

1354.
O.
O.

55.00
1446.

40.
O.

.45
925.
40.

O.

4.55
695.
40.

O.

.25
420.

89.
O.

86
BASIN 86

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
La 2.0 Lea= .5 5= 15.0 Kn= .030 LAG=
PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
1.00

.15
131.
160.

O.

KK
KM
KM
KM
KM
BA
LG
UI
UI
UI
** DDM

2358
2359
2360
2361
2362
2363
2364
2365
2366
2367

2368
2369
2370
2371
2372

KK
KM
DT
DI
DQ
** DDM

R86
RETAIN 100 YR 2 HR RUNOFF VOLUME

086 85
o 10000o 10000

***** preserved *****

2373
2374
2375

KK
KM
HC
** DDM

C86
COMBINE 85 AND 86 AT PECOS ROAD AND SOSSAMAN ROAD

2

***** preserved *****

PERIMETER CHANNEL. Grassy v=3ft/see

2041
5.5

1541
5

1041
4.5

.0025
1028

o
5500
1013

o
***** updated *****

86T91
ROUTE 586 TO 591 VIA WAFB SOUTH

6 FLOW -1
0.05 0.035 0.05

o 500 1000
5.5 5 4.5

KK
KM
RS
RC
RX
RY
** DDM

2376
2377
2378
2379
2380
2381

•
2382 KK 91

page 60
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2383
2384
2385
2386
2387
2388
2389
2390
2391

2392
2393
2394
2395
2396

1

LINE

2397
2398
2399

2400
2401
2402
2403
2404
2405
2406

2407
2408
2409

HEC-l INPUT

10•.••••• 1•••••.• 2•••.••• 3....••• 4..•••.• 5..•...• 6..•.... 7••••.•. 8•••.••• 9•..•.• 10

KK 91TEMF
KM ROUTE 91 TO EMF
KO 21
RS 4 FLOW -1
RC 0.035 0.022 0.035 4000 0.003
RX 0 200 230 240 270 280 310 410
RY 9 7 6 0 0 6 7 9
*
* DDM ***** Preserved *****

SEBT-N2.0UT
KM BASIN 91
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= 1.4 Lea= .6 s'" 18.4 Kn= .030 LAG= 22.7
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA .46
LG .15 .25 4.65 .42 55.00
UI 68. 262. 399. 586. 792. 554. 390. 234. 116. 73.
UI 28. 21. 21. O. O. O. O. O. O. O.
UI O. O. O. O. O. O. O. O. O. O.
*

PAGE 65

SECTION OF

100YR 2HR VOLUME
38

10000
10000

***** preserved *****

CP91
COMBINE 91, 90, AND 86 AT EMF NEAR THE RITTENHOUSE CHANNEL

3

RET91
RETAIN

091
o
o

*********** modifications by Dibble &Associates ***************

EMFRIT Revi sed by Di bbl e & Associ ates to remove combi nati on at "RITTEN"
COMBINE HYDROGRAPHS EMFRTl AND 91TEMF

2

* DDM ***** preserved *****

KK
KM
HC
*
*
*
*
*
** THE MODEL SE02ALT2.DAT WAS USED AS A STARTING POINT AND THIS
* COMMENTS REPLACES THE PERVIOUS COMMENTS. -DCF 5.10.01
** RAY BASIN REMOVED
** GM subbasins updated to reflect future developed condi~ions.

*
** Tuesday, November 20, 2001
zz

KK
KM
HC
** DDM

KK
KM
DT
01
D~

*

SCHEMATIC DIAGRAM OF STREAM NETWORK

2410

INPUT

1

page 61



LINE

NO.

(v) ROUTING

(.) CONNECTOR

SEBT-N2.0UT
(---» DIVERSION OR PUMP FLOW

«---) RETURN OF DIVERTED OR PUMPED FLOW

146 SOSS
V
V

151 RSOSS

157 59A

169
167

.------->
R59A

D59A

· .
172 C59A..••.••....•

V
V

175 59A59B

182 59B

196
194

.------->
R59B

D59B

· .
199 C59B .......•.•••

V
V

202 59BT60

208 60

225
223

.------->
R60

060

· .228 EMFGUA....••...•..
V
V

232 GUATEL

238 64

255
249

.------->
R64

064

· .258 EMFELL ..•.......•.
V
V

261 ELTWAR

•
page 62
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SEBT-N2.oUT

267 62B

278 .-------> 062B
276 R62B

v
V

281 62BTO

287 620

300 .-------> 0620
298 R620

· .303 cP620 ••••••.•••••
V
V

306 620TF

312 62F

324 .-------> 062F
322 R62F

· .327 CP62F ••.•••••••••
V
V

330 62T63

337 63

349 .-------> 063
347 R63

· .352 cP63 ..•••••••••.
V
V

355 63T71

362 68B

373 .-------> 068B
371 R68

V
V

376 68BT69

382 69
page 63



SEBT-N2.0UT

393
391

396

399

405

417
415

420

426

433

.------->
R69

. .
C69 .

V
V

69T71

71

.------->
R71

. . .
C71..•••..•......•..•......

V
V

71T72

72

069

071

445
443

.------->R72
072

. .
448 CPKNOX....•....••.

. .
451 EMFWAR ....•....•..

V
V

454 WARTKN

460 70B

472
470

475

.------->R70B
V
V

70BT76

070B

481

493
491

496

•

76B

.------->R76B

. .
KNOX ..........••

076B
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500 EMFKNX••••..••••..
V
V

504 KNXTRY

510 65A

SEBT-N2.0UT

523
521

.------->
R65A

D65A

526

535

545

553

562

570

573

584
581

587

596
594

597

606

609

617

626

638

CAPlA
v
v

RCAPlA
v
v

RRCPlA

CAplB
V
V

RCAP1B

. . .
c65Al ...••••..••.•.•.•...•.••

V
v

65ATBl

.-------> DB65A
DIDB65

V
v

65B1T2

.<------- DB65A
DIB65p

V
V

DB65A

. .
c65A2 •.••.•••••..

V
V

65AT-l
V
V

65AT-2

65AW

.-------> D65AW
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636 R65AW

v
V

641 65AT65

648 65B

661 .-------> 065B
659 R65B

. .
664 CP65B ••••••...•••

672 .-------> OIRS65
668 OI65B

. .
675 CP65A ••.•••..••••

V
V

679 65AT-3

684 .<------- OIRS65
682 oR65B

V
V

685 RS65A

. .
693 cP65 •••.••.•••••

V
V

697 65T66
V
V

700 65T66A
V
V

703 65T66B

706 ADOT-E
V
V

711 AET67A

718 67A

730 .-------> 067A
728 R67A

. .
733 C67A•.••••••••••

V
V
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736

742

746

753

765
763

768

771

779

792
790

795

798

806

SEBT-N2.QUT
67ATC

. SUP2
v
v

RSUp2

67B

.------->
R67B

. .
C67B ••..•.•.•.••

V
V

67BTC

67C

.------->
R67C

. . .
C67C ••.••••.•••••••••...••.•

V
v

67CT67

670

067B

067C

818
816

821

824

832

844
842

847

853

.------->R670

. .
c670••••...••..•

V
V

670T66

66A

.------->
R66A

V
V

66ATB

0670

066A

66B

page 67



866
864

869

872

878

890
888

893

897

SEBT-N2.0UT
.------->R66B

. .
CP66B •••••.••••••

V
V

66BTC·

66c

.------->
R66C

. .
CP66Cl•••••.••••••

. .
CP66C2 .•••...•••.•

066B

066C

903
901

909
906

912 .

920

923

930
928

931

944
941

947

950

956
954

•

.------->
OI67E

.------->
oI66

V
V

66C1T2

. .
CP66C•••.•••••••.

v
v

66CTD

.<-------OR66
v
v

Rs6601

.------->
B-WA

. .
C-WA••••••••••••

V
V

RC-WA

.<-------
OR-WA

V
V

404A

OB66

OB66

O-WB

O-WB
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957

967

971

975

979

RS6602

. .
cP660 .••••••••..•

V
V

66T660
v
v

66-660

660

SEBT-N2.0UT

991
988

994

1000

1003

1006

1013

1024
1022

1027

1033

.------->
R660

. .
c660 .•••••..••••

V
V

66T70B
V
V

CULVT
V
V

66T70C

62A

.------->
R62A

V
V

62ATC

0660

062A

62c

1045
1043

1048

1051

1058

1070
1068

.------->R62C

. .
C62C •••••••.••.•

V
V

62CTE

62E

.------->
R62E

062C

062E
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1073

1076
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CP62E .....•.•.•••

61A

1088
1086

1091

.------->
R61A

V
V

61ATB

061A

1097

1110
1108

1113

1116

1122

1125

1132

61B

.------->
R61B

. .
CP61B ••.••••.••.•

V
V

61T62E

. .
CP62E2 ••••.•••••••

V
V

62T68A

68A

061B

1143
1141

1146

.------->
R68A

. .
C68A1•.•...•.....

068A

1151
1149

1152

1158

1171
1168

1174

1177

•

.<------- .404A
R066

V
V

RT404A

67E

.-------> 067E
R67E

. .
C67E ••..••..••..

V
V

67T68
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1183

1186

1194

. .
C68A2 .

V
V

68T70A

70A

SEBT-N2.0UT

1205
1203

1208

1211

1215

1223

.------->R70A

. .
C70A....•.......

· .C70A2 .•.....•....
V
V

70T76A

76A

070A

1236
1234

,------->
R76A

076A

· .1239 C76A .
V
V

1242 76ATPR

. .
1250 EMFSTN ....•.....•.

V
V

1253 KNXTRY

1259 73A
V
V

1273 73ATB

1279 73B

1291
1289

1294

1297

.------->
R73B

· .CP73B ....•....•..
V
V

73BTC

073B
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1304 73c

1315 .-------> 073C
1313 R73C

. .
1318 CP73C ••••.••.••••

V
v

1321 73T74C

1327 74A
v
V

1341 oB74A
v
V

1351 74ATB

1357 74B

1369 .-------> 074B
1367 R74B

. .
1372 cP74B ••••••.•••..

V
V

1375 74BTC

1381 74C

1392 .-------> 074C
1390 R74C

. . .
1395 CP74C ••••••••••••.•••••••••••

V
V

1398 74CT75

1405 75

1426 .-------> RET75
1424 D75

. .
1429 C75 ..••••••••.•

V
V

1432 75TPC

page 72

• • •



1438

1454

1460
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nA

V
V

nATB

nB

1472
1470

1475

1478

1485

1496
1494

1499

1502

1507

1523

.------->
RnB

· .
CP77B .••.••..•.••

V
V

nBTC

nc

.------->
RnC

· .C77C ••••.•••••..
V
V

nCT78

78A
V
V

78ATB

onB

onc

1529

1541

1544

1551

1562
1560

1565

1568

1575

78B

. .
C78B ••.••••••.••

V
V

78BTC

78C

.------->
R78C

· . .
C78C .•••.•••••••.••.•••.....

V
V

78CT79

79A
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1592
1590

1595

1598

1613
1611

1616

1619

1636

1651

1655

1664

1671

1680

1687

1707

1710

1726

1733

1750

1753

•
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.-------> OET79A
079A

. .
C79A1 •••••.•••••.

79B

.-------> RET79B
079B

. .
C79A2 •.•••••••.••

78F

82A1

. .
C82A1.•.•••••.•••

V
v

OB82A1
v
v

ps-9

CAP2
V
V

RCAP2

82A2

. .
CP82A2 ••.•..•••..•

82A4
V
V

82A4T3

82A3

CP82A3 •.•••.••••• :

. .
CP82A5 .•....•.•.•.

V
V
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1756

1765

1772

1775

1782

1789

1796
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OB828

V
V

MN-1

· .
CP82A6 •••..••.•..•

V
V

82T80X
V
V

80XCLV
V
V

BOXT78

780

1808
1806

1811

1823
1821

.------->
R780

0780

82B

.-"'------>
R82

082

1829
1826

1832

1836

1843

1857
1855

1860

1872
1870

1875

1878

.------->
OTTRW

· . .
C780 •••.••..••.•....•••.••..

V
V

780TE

78E

.-------> RET78E
078E

83

.------->
R83

· . .
C78E•..•••....•••....•.•..•.

V
V

78ET84
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1886

1898
1896

1901

1905

1913

1916

1923

1930

1937

1941

1949

SEBT-N2.0UT

84

.------->
R84

. .
C84 .•..........

V
v

EC-4

. .
C79B3 .

v
v

Ec-3
v
v

EC-2
v
v

EC-1

. .
CPPWR .

V
V

PLF-2

80A

084

1963
1961

.------->
R80A

080A

. .
1966 CP80A•.••..•.....

V
V

1970 PLF-1
V
V

1978 PWREMF

. .
1987 EMFPOW .

V
V

1990 POWT\'JI

1997 80B

2012
2009

•
.------->

R80B
080B
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2015 MFWILL .••..••.•..•

V
v

2019 WI LTSP

2026 8lA

2040 .-------> 08lA
2038 R8lA

v
v

2043 8lATB

2049 81B

2061 .-------> 081B
2059 R81B

· .2064 C81•••••••••.•.

. .
2068 EMFRT1 .••••••.••.•

2072 SUB258

2080 .-------> 0258
2078 R258

V
V

2083 R0259

2086 sUB260

2093 .-------> 0260
2091 R260

· .2096 c0262 •••••.•••••.
V
V

2099 R0263

2102 SUB264

2109 .-------> 0264
2107 R264

· .2112 c0266 •.••••••••••
V
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v

2115 R0267

2118 SUB268

2125 .-------> 0268
2123 R268

. .
2128 c0270 •••.••••••••

V
V

2131 R0283

2134 88A

2145 .-------> 088A
2143 R88A

V
V

2148 88AT89

2156 89A

2167 .-------> 089A
2165 R89A

. .
2170 C89A ..•••••.••••

V
V

2173 89ATRI

. .
2181 C283 ••••.•••••••

V
V

2185 283T90

2196 90A

2207 .-------> 090A
2205 R90A

. .
2210 C90A ..••••.•...•

V
V

2213 90ATB

2221 87A
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087A2232
2230

2235

2241

.------->
R87A

V
V

87ATB

87B

SEBT-N2.0UT

2252
2250

2255

2258

2264

2275
2273

2278

2281

2287

2298
2296

2301

2304

2310

2324
2322

2327

2330

2337

.------->
R87B

· .e87 •.•....••.•.
V
V

87T8SB

88B

.------->R8SB

· .e8SB ••...•••••••
V
V

88T89B

89B

.------->
R89B

· .e89B •••.•.•.•••.
V
v

89TB90

90B

.------->
R90B

. . .
e90••.••..•••••••..•••...••

V
V

90T91

S5

087B

088B

089B

090B
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2349
2347

2352

2358

.------->
R85

V
V

85T86

SEBT-N2.0UT

D85

86

2370
2368

2373

2376

2382

2394
2392

.------->
R86

. .
C86 .•...•••..•.

V
V

86T91

91

.------->
RET91

D86

D91

project ID: ELLSWORTH - Major Basin: 01 - Return period: 100 Years

THIS MODEL IS THE FUTURE CONDITIONS MODEL FOR THE ELLSWORTH ROAD IMPROVEMENTS
AND CHANNEL DESIGN PROJECT. IT HAS BEEN CHANGED FROM THE PREVIOUS MODEL BY
REDIRECTING FLOWS FROM SUBBASINS 61A, 61B, AND 67E TO FOLLOW THEIR EXISTING
CONDITIONS FLOW PATHS - WEST ACROSS ELLSWORTH ROAD. THE PREVIOUS MODEL HAD
FLOWS FROM THESE SUBBASINS FLOWING SOUTH DOWN ELLSWORTH ROAD TO SUBBASIN 66D.
(cwr 4/17/03)

. . .
2397 cp91 •••..••••••.•••••••..•••

V
V

2400 91TEMF

2407 EMFRIT•.••••••••••

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
1*****************************************
* *
* FLOOD HYDROGRAPH PACKAGE (HEC-1) *
* JUN 1998 *
* VERSION 4.1 *
* ** RUN DATE 07SEP04 TIME 14:31:42 *
* *
*****************************************

•
page 80

•

***************************************
* ** U.S. ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET *
* DAVIS, CALIFORNIA 95616 *
* (916) 756-1104 *
* *
***************************************
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*****************************************************************************

THIS MODEL WAS ORIGINALLY MIDDOUT.DAT
IT HAS BEEN MODIFIED BY CPE (7/2000)
FOR ALTERNATIVE 2 FOR THE EAST MARICOPA FLOOWAY
CAPACITY MITIGATION AND MULTI-USE CORRIDOR STUDY
TO ROUTE BOTH THE POWERLINE FLOOWAY
AND THE SANTAN FREEWAY CHANNEL INTO THE RAY BASIN PRIOR THEIR OUTFALL
INTO THE EMF

*****************************************************************

Model files changed by collins/pina Engineering
to reflect multi-use design concepts (recreation
and environment) proposed throughout the entire
EMF Corridor. July 2000

VERSION 8.06 CPE 7/31/00

******************************************************************************

******************************************************************************
FILENAME: MIDDOUT.DAT

ALL CIP INFRASTRUCTURE IS IN PLACE, "FUTURE CONDITIONS LANDUSE IS IN PLACE
FLOW IS ROUTED UP ELLSWORTH ROAD IN A EARTH LINED CHANNEL

******************************************************************************
PRODUCED BY DIBBLE AND ASSOCIATES AND HOSKIN ENGINEERING CONSULTANTS.
File Name: Fina18.Dat
Revised - Jan. 2000 by Sz (wood/patel) From Final7.dat - new Z-V & Sideweir
Revised - Jan. 2000 by sz (wood/patel) from Final6.dat 60% review comments
Revised - Dec. 1999 by sz (wood/patel) from FinalS.dat
Revised - Dec. 1999 by sz (wood/patel) from Final4.dat
Revised - Nov. 1999 by sz (wood/patel) from Final3.dat
Revised - June 1999 by sz (wood/patel) for Final Model from optl.dat.
Revised - May 1999 by sz (wood/patel) for option 1, Based on Model SDIB.DAT
REVISED - MAY, 1999 BY VAS TO INCORPORATE INCREASE OF SUBBASIN RETENTION AND

REVISIONS TO THE REGIONAL DETENTION BASIN STORAGE
REVISED - FEB, 1999 BY VALERIE SWICK, FCD OF MARICOPA COUNTY
REVISED - MAY, 1998 BY D&A

REVISED BY VALERIE SWICK, FEB. 26, 1998

FLOWS FROM DETENTION BASIN LOCATED AT NE CORNER OF ELLIOT AND ELLSWORTH ROADS
IS ROUTED TO THE SOUTHWEST BY SIPHON DRAW TO SUBBASIN 70A. FROM THERE THEY
WILL BE ROUTED BY A CHANNEL TO THE EMF. FLOWS FROM SUBBASINS ADJACENT TO
SANTAN FREEWAY ALIGNMENT WILL BE ROUTED SOUTH TO SUBBASIN 70A WHERE THEY WILL
BE COMBINED WITH FLOW IN SIPHON DRAW.

EAST MESA AREA DRAINAGE MASTER PLAN
AREA SOUTH OF SUPERSTITION (u.S. HWY 60)
AUGUST 1997
SOUTHEAST MESA HIGH RESOLUTION MODEL

***********FUTURE CONDITION MODEL OF THE WATERSHED*************"***********

************ATTENTION*******************************************************
SUBBASINS 7S, 79A, 79B, 78E, LANDUSES WERE NOT
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PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

125 IO

IT

•

SEBT-N2.oUT
CHANGED BECAUSE IT WAS FELT THAT THEIR FUTURE CONDITIONS LANDUSES WOULD BE
SIMILAR TO THE EXISTING CONDITIONS LANDUSES.
RETENTION VOLUMES WILL ALSO NOT BE UTILIZED FOR SUBBASINS 75, 79A, 79B, 78E
SOME QUEEN CREEK SUBBASINS WILL ALSO NOT HAVE RETENTION VOLUMES, EITHER
BECAUSE THEY LIE IN PINAL COUNTY AND WE DONT KNOW PINAL COUNTIES PLANS OR
THEY LIE IN THE SANTAN MOUNTAINS AND WON'T GET DEVELOPED
WILLIAMS GATEWAY AIRPORT (SUBBASINS 80A, 80B, 8lA, AND 81B) ARE MODELED AS
FUTURE CONDITIONS AND HAVE RETENTION VOLUMES FOR THE 100YR 2HR STORM

*****************************************************************************
FILENAME: SDIBB.DAT

THIS MODEL REPRESENTS THE FUTURE CONDITION OF THE WATERSHED.
TOTAL DRAINAGE AREA IS APPROXIMATELY 213 SQ. MI.
THIS MODEL USES A Kn VALUE OF 0.09 FOR DESERT LAND USE DUE TO SHEET FLOW
CONDITIONS.

100-YEAR 24-HOUR FREQUENCY
AREAL REDUCTIONS FROM FCD HYDROLOGY MANUAL
THIS MODEL INCLUDES INFLOW FROM NORTH OF THE SUPERSTITION FREEWAY
AND EAST OF THE CAP

DATA FROM THE QUEEN CREEK ADMS HAS BEEN ADDED TO CALCULATE FLOWS INTO THE
EMF. MUSKINGUM ROUTING NSTEPS WERE ADJUSTED TO BE WITHIN THE SUGGESTED
RANGE.

METHODOLOGY
THE US CORPS OF ENGINEERS FLOOD HYDROLOGY MODEL HEC-1 DATED SEP1990 VER 4.0
SCS TYPE II RAINFALL DISTRIBUTION
S-GRAPH HYDROGRAPH
GREEN AND AMPT INFILTRATION EQUATION USED FOR CALCULATING LOSSES
NORMAL DEPTH STORAGE CHANNEL ROUTING
APPROXIMATE DIRECTION, LOCATION, AND LENGTH OF THE WASHES HAVE BEEN
EVALUATED BASED ON FIELD INVESTIGATION, USGS MAPS, LANDIS AERIAL SURVEYS
DATED 1994
THE NOAA TECHNICAL MEMORANDUM NOAA ATLAS 2 DEPTH AREA RATIOS

ORIGINAL STUDY PERFORMED BY LISA C. YOUNG AND AFSHIN AHOURAIYAN. UPDATED BY
DAVID DEGERNESS (OCT-DEC, 1996). REVIEWED BY VALERIE A. SWICK
AND AMIR MOTAMEDI OF THE FLOOD CONTROL DISTRICT
HYDROLOGY BRANCH ENGINEERING DIVISION, FLOOD CONTROL
DISTRICT OF MARICOPA COUNTY, DECEMBER - JULY 1995.

ASSUMED VELOCITY OF 1 FT/SEC FOR SHEET FLOW, 2-3 FT/SEC FOR WASH/NATURAL
CHANNEL, 3 FT/SEC FOR ROAD AND GRASS CHANNEL, 10FT/SEC FOR CONCRETE CHANNEL

VELOCITIES FOR ADMP IMPROVEMENT CHANNELS FROM DIBBLE AND ASSOCIATES
SUGGESTED ALTERNATIVES (JULY 1, 1997)

NOTE: MUST USE NDIBF.DSS AS THE DSS FILE TO IMPORT FLOWS ACROSS THE
SUPERSTITION FREEWAY.

DDM MCUHP2 SE MESA ADMP - SOUTH OF SUPERSTITION FWY, FUTURE CONDITIONS

OUTPUT CONTROL VARIABLES
IPRNT 5
IPLOT 0
QSCAL O.

HYDROGRAPH TIME DATA
NMIN 5 MINUTES IN COMPUTATION INTERVAL
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IDATE lApR97 STARTING DATE
ITIME 0000 STARTING TIME

NQ 600 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 3APR97 ENDING DATE
NDTIME 0155 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL .08 HOURS
TOTAL TIME BASE 49.92 HOURS

ENGLISH UNITS
DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT

127 JD INDEX STORM NO. 1
STRM 3.60 PRECIPITATION DEPTH
TRDA .01 TRANSPOSITION DRAINAGE AREA

128 PI PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .• 00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .01 .00 .01
.01 .01 .01 .01 .01 .01 .01 .01 .03 .03
.03 .09 .09 .09 .01 .01 .01 .01 .01 .01
.01 .01 .01 .01 .01 .01 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00· .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00

138 JD INDEX STORM NO. 2
STRM 3.58 PRECIPITATION DEPTH
TRDA 1.00 TRANSPOSITION DRAINAGE AREA

o PI PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
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.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 •00 .00 . .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .01 .00 .01
.01 .01 .01 .01 .01 .01 .01 .01 .03 .03
.03 •09 .09 . .09 .01 .01 .01 .01 .01 .01
.01 .01 .01 .01 .01 .01 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 •00 .00 . .00 .00 .00 .00 .00 .00 .00
•00 .00 . .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00

139 JD INDEX STORM NO. 3
STRM 3.49 PRECIPITATION DEPTH
TRDA 5.00 TRANSPOSITION DRAINAGE AREA

o PI PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 ·.00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .01 .00 .01
.01 .01 .01 .01 .01 .01 .01 .01 .03 .03
.03 .09 .09 .09 .01 .01 .01 .01 .01 .01
.01 .01 .01 .01 .01 .01 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .• 00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 . 00 .00 .00 .00 .00 .
.00 .00 .00 .00 .00 .00 .• 00 .00 .00 .00
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.00 .00 .00 .00 .00 .00 .00 .00

140 JD INDEX STORM NO. 4
STRM 3.38 PRECIPITATION DEPTH
TRDA 10.00 TRANSPOSITION DRAINAGE AREA

o PI PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .01 .00 .01
.01 .01 .01 .01 .01 .01 .01 .01 .03 .03
.03 .09 .09 .09 .01 .01 .01 .01 .01 .01
.01 .01 .01 .01 .01 .01 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 ' .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00

141 JD INDEX STORM NO. 5
STRM 3.24 PRECIPITATION DEPTH
TRDA 30.00 TRANSPOSITION DRAINAGE AREA'

o PI PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 '.00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .01 .00 .01
.01 .01 .01 .01 .01 .01 .01 .01 .03 .03
.03 .09 .09 .09 .01 .01 .01 .01 .01 .01
.01 .01 .01 .01 .01 .01 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
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.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00

142 JD INDEX STORM NO. 6
STRM 3.10 PRECIPITATION DEPTH
TRDA 60.00 TRANSPOSITION DRAINAGE AREA

o PI PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 ".00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 . 00 .00 .
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .01 .00 .01
.01 .01 .01 .01 .01 .01 .01 .01 .03 .03
.03 .09 ,09 .09 .01 .01 .01 .01 .01 .01
.01 .01 .01 .01 .01 .01 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
,00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00

143 JD INDEX STORM NO. 7
STRM 3.05 PRECIPITATION DEPTH
TRDA 90.00 TRANSPOSITION DRAINAGE AREA

o PI PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 :00 .00
,00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
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.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 ' .00 .00 .00 .00 .01 .00 .01
.01 .01 .01 .01 .01 .01 .01 .01 .03 .03
.03 .09 .09 .09 .01 .01 .01 .01 .01 .01
.01 .01 .01 .01 .01 .01 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 '.00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00

144 JO INOEX STORM NO. 8
STRM 3.00 PRECIPITATION DEPTH
TRDA 120.00 TRANSPOSITION DRAINAGE AREA

o PI PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 '.00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 . 00 .01 .00 .01 .
.01 .01 .01 .01 .01 .01 .01 .01 .03 .03
.03 .09 .09 .09 .01 .01 .01 .01 .01 .01,
.01 .01 .01 .01 .01 .01 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00

145 JD INDEX STORM NO. 9
STRM 2.97 PRECIPITATION DEPTH
TRDA 150.00 TRANSPOSITION DRAINAGE AREA

o PI PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
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.00 .00 .00 ;00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 . 00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .01
.01 .01 .01 .01 .01 .01 .01 .01
.03 .09 .09 .09 .01 .01 .01 .01
.01 .01 .01 .01 .01 .01 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00

-----DSS---ZOPEN: Existing File opened , File: NEBUILD2.DSS
unit: 71; DSS verS10n: 6-JG

----- Entering ZRRTSX for unit 71 -----
pathname: /SOSSAMAN DRAIN/AT SUPERSTITION/FLOW//5MIN/I00YR/

Time window set. Interval: 5 Number of data values: 1
starting date and time: Mar 31, 1997 2400 ( 35519 1440)
Ending. date and time: Mar 31, 1997 2400 ( 35519 1440)
Input time offset: 0
After ZRDINF, Record found: T
pathname: /SOS5AMAN DRAIN/AT SUPER5TITION/FLOW/3lMAR1997/5MIN/I00YR/
Number of actual data: 288 Header length: 0
compression: 0 Quality: 0

-----DSS--- ZREAD unit 71; Verso 2: /S05SAMAN DRAIN/AT SUPERSTITION/FLOW/31MAR1997/5MIN/I00YR/
----DSS---Debug: Enter ZRRTSBj unit: 71

N5TART: 1 NVALS: 1 JULS: 35519 I5TIME: 1440
NLDATA: 288' JULSD: 35519
JULS: 31MAR97 JULSD: 31MAR97
Quality Read: F Quality Requested: F
---ZRRTSB calcuiations: NPOS: 288 NDATA: 288 NREAD: 1 ILIM: 1

----- Exiting ZRRTS. Number of data values: 1, Status: 0
offset: 0, Units: CFS I Type: I NST-VAL
----- Entering ZRRT5X for unit 71 -----

Pathname: /SOSSAMAN DRAIN/AT SUPER5TITION/FLOW//5MIN/I00YR/
Time window set. Interval: 5 Number of data values: 601
Starting date and time: Mar 31, 1997 2400 ( 35519 1440)
Ending date and time: Apr 3, 1997 0200 ( 35522 120)
Input time offset: 0
After ZRDINF, Record found: T
Pathname: /SOS5AMAN DRAIN/AT SUPERSTITION/FLOW/31MAR1997/5MIN/I00YR/
Number of actual data: 288 Header length: 0
compression: 0 Quality: 0

-----055--- ZREAD Unit 71: verso 2: /505SAMAN DRAIN/AT SUPERSTITION/FLOW/31MAR1997/5MIN/I00YR/
----DS5---Debug: Enter ZRRT5Bj unit: 71

•
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N5TART: 1 NVAL5: 601 JUL5: 35519 15TIME: 1440
NLDATA: 288 JUL5D: 35519
JUL5: 31MAR97 JUL5D: 31MAR97
Quality Read: F, Quality Requested: F
---ZRRT5B Calculations: NP05: 288 NDATA: 288 NREAD: 1 ILIM: 1
After ZRDINF, Record found: T ,
pathname: /5055AMAN DRAIN/AT'5UPER5TITION/FLOW/OlAPR1997/5MIN/I00YR/
Number of actual data: 288 Header length: 0
compression: 0 Quality: 0

-----D55--- ZREAD Unit 71; Verso 2: /5055AMAN DRAIN/AT 5UPER5TITION/FLOW/OlAPR1997/5MIN/100YR/
----D55---Debug: Enter ZRRT5B; unit: 71 .

N5TART: 2 NVAL5: 601 JUL5: 35519 15TIME: 1440
NLDATA: 288 JUL5D: 35520
JUL5: 31MAR97 JUL5D: OlAPR97
Quality Read: F, Quality Requested: F
---ZRRT5B calculations: NP05: 1 NDATA: 288 NREAD: 288 ILIM: 289
After ZRDINF, Record found: T
pathname: /5055AMAN DRAIN/AT 5UPER5TITION/FLOW/02APR1997/5MIN/I00YR/
Number of actual data: 288 Header length: 0
compression: 0 Quality: 0 .

-----D55--- ZREAD unit 71; Verso 2: /5055AMAN DRAIN/AT 5UPER5TITION/FLOW/02APR1997/5MIN/I00YR/
----D55---Debug: Enter ZRRT5B; Unit: 71

N5TART: 290 NVAL5: 601 JUL5: 35519 15TIME: 1440
NLDATA: 288 JUL5D: 35521
JUL5: 31MAR97 JUL5D: 02APR97
Quality Read: F, Quality Requested: F
---ZRRT5B calculations: NP05: 1 NDATA: 288 NREAD: 288 ILIM: 577
After ZRDINF, Record found: T
pathname: /5055AMAN DRAIN/AT SUPERSTITION/FLOW/03APR1997/5MIN/100YR/
Number of actual data: 288 Header length: 0
compression: 0 Quality: 0

-----D55--- ZREAD Unit 71; Verso 2: /SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/03APR1997/5MIN/100YR/
----DSS---Debug: Enter ZRRTSB; unit: 71

NSTART: 578 NVALS: 601 JULS: 35519 ISTIME: 1440
NLDATA: 288 JULSD: 35522
JULS: 31MAR97 JUL5D: 03APR97
Quality Read: F, Quality Requested: F
---ZRRTSB calculations: NPOS: 1 NDATA: 288 NREAD: 24 ILIM: 601

----- Exiting ZRRTS, Number of data values: 601, Status: 0
offset: 0, units: CFS Type:INsT-VAL

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

228 KK

230 KO

**************
* ** EMFGUA *
* ***************

OUTPUT CONTROL VARIABLES
IPRNT 5
IPLOT 0
Q5CAL O.
IPNCH 0

lOUT 21
ISAV1 1
ISAV2 600

TIMINT .083

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE
PUNCH COMPUTED HYDROGRAPH
SAVE HYDROGRAPH ON THIS UNIT
FIRST ORDINATE PUNCHED OR SAVED
LAST ORDINATE PUNCHED OR SAVED
TIME INTERVAL IN HOURS
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*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

249 KK

254 KO

**************
* *
* R64 *
* *
**************

OUTPUT CONTROL VARIABLES
IPRNT 5
I PLOT 0
QSCAL O.
IPNCH 0

lOUT 21
ISAV1 1
ISAV2 600

TIMINT .083

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE
PUNCH COMPUTED HYDROGRAPH
SAVE HYDROGRAPH ON THIS UNIT
FIRST ORDINATE PUNCHED OR SAVED
LAST ORDINATE PUNCHED OR SAVED
TIME INTERVAL IN HOURS

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

448 KK

449 KO

**************
* ** CPKNOX *
* ***************

OUTPUT CONTROL VARIABLES
IPRNT 5
IPLOT 0
QSCAL O.
IPNCH 0

lOUT 21
ISAV1 1
ISAV2 600

TIMINT .083

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE
PUNCH COMPUTED HYDROGRAPH
SAVE HYDROGRAPH ON THIS UNIT
FIRST ORDINATE PUNCHED OR SAVED
LAST ORDINATE PUNCHED OR SAVED
TIME INTERVAL IN HOURS

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

496 KK

498 KO

•

**************
* *
* KNOX *
* ***************

OUTPUT CONTROL VARIABLES
IPRNT 5
IPLOT 0
QSCAL O.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE
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IPNCH
lOUT

ISAV1·
ISAV2

TIMINT

SEBT-N2.0UT
o PUNCH COMPUTED HYDROGRAPH

21 SAVE HYDROGRAPH ON THIS UNIT
1 FIRST ORDINATE PUNCHED OR SAVED

600 LAST ORDINATE PUNCHED OR SAVED
.083 TIME INTERVAL IN HOURS

Entering ZRRTSX for unit 71 -----
pathname: /ADOT EAST BASIN/AT SUPERSTITION/FLOW//5MIN/100YR/

Time window set. Interval: 5 Number of data values: 1
starting date and time: Mar 31, 1997 2400 ( 35519 1440)
Ending date and time: Mar 31, 1997 2400 ( 35519 1440)
Input time offset: 0
After ZRDINF, Record found: T
pathname: /ADOT EAST BASIN/AT SUPERSTITION/FLOW/31MAR1997/5MIN/100YR/
Number of actual data: 288 Header length: 0
compression: 0 Quality: 0

-----DSS--- ZREAD unit 71; Verso 1: /ADOT EAST BASIN/AT SUPERSTITION/FLOW/31MAR1997/5MIN/100YR/
----DSS---Debug: Enter ZRRTSB; unit: 71 .

NSTART: 1 NVALS: 1 JULS: 35519 ISTIME: 1440
NLDATA: 288 JULSD: 35519
JULS: 31MAR97 JULSD: 31MAR97
Quality Read: F Quality Requested: F
---ZRRTSB calcuiations: NPOS: 288 NDATA: 288 NREAD: 1 ILIM: 1

----- Exiting ZRRTS, Number of data values: 1, Status: 0
offset: 0, Units: CFS ,Type:INST-VAL
----- Entering ZRRTSX for unit 71 -----

pathname: /ADOT EAST BASIN/AT SUPERSTITION/FLOW//5MIN/100YR/
Time window set. Interval: 5 Number of data values: 601
Starting date and time: Mar 31, 1997 2400 ( 35519 1440)
Ending date and time: Apr 3, 1997 0200 ( 35522 120)
Input time offset: 0
After ZRDINF, Record found: T
pathname: /ADOT EAST BASIN/AT SUPERSTITION/FLOW/31MAR1997/5MIN/100YR/
Number of actual data: 288 Header length: 0
compression: 0 Quality: 0

-----055--- ZREAD Unit 71; verso 1: /ADOT EAST BASIN/AT SUPERSTITION/FLOW/31MAR1997/5MIN/100YR/
----DSS---Debug: Enter ZRRTSB; unit: 71

NSTART: 1 NVALS: 601 JULS: 35519 ISTIME: 1440
NLDATA: 288 JULSD: 35519
JULS: 31MAR97 JULSD: 31MAR97
Quality Read: F, Quality Requested: F
---ZRRTSB Calculations: NPOS: 288 NDATA: 288 NREAD: 1 ILIM: 1
After ZRDINF, Record found: T
pathname: /ADOT EAST BASIN/AT SUPERSTITION/FLOW/OlAPR1997/5MIN/100YR/
Number of actual data: 288 Header length: 0
compression: 0 Quality: 0

-----DSS--- ZREAD unit 71; Verso 1: /ADOT EAST BASIN/AT SUPERSTITION/FLOW/OlAPR1997/5MIN/100YR/
----DSS---Debug: Enter ZRRTSB; unit: 71

NSTART: 2 NVALS: 601 JULS: 35519 ISTIME: 1440
NLDATA: 288 JULSD: 35520
JULS: 31MAR97 JULSD: OlAPR97
Quality Read: F, Quality Requested: F
---ZRRTSB calculations: NPOS: 1 NDATA: 288 NREAD: 288 ILIM: 289
After ZRDINF, Record found: T
pathname: /ADOT EAST BASIN/AT SUPERSTITION/FLOW/02APR1997/5MIN/100YR/
Number of actual data: 288 Header length: 0
compression: 0 Quality: 0

-----055--- ZREAD Unit 71; verso 1: /ADOT EAST BASIN/AT SUPERSTITION/FLOW/02APR1997/5MIN/100YR/
----DSS---Debug: Enter ZRRTSB; unit: 71

NSTART: 290 NVALS: 601 JULS: 35519 ISTIME: 1440
NLDATA: 288 JULSD: 35521
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JULS: 31MAR97 JULSD: 02APR97
Quality Read: F, Quality Requested: F
---ZRRTSB Calculations: NPOS: 1 NDATA: 288 NREAD: 288 ILIM: 577
After ZRDINF, Record found: T
pathname: /ADOT EAST BASIN/AT SUPERSTITION/FLOW/03APR1997/5MIN/100YR/
Number of actual data: 288 Header length: 0
compression: 0 Quality: 0

-----DSS--- ZREAD unit 71; Verso 1: /ADOT EAST BASIN/AT SUPERSTITION/FLOW/03APR1997/5MIN/100YR/
----DSS---Debug: Enter ZRRTSB; unit: 71

NSTART: 578 NVALS: 601 JULS: 35519 ISTIME: 1440
NLDATA: 288 JULSD: 35522
JULS: 31MAR97 JULSD: 03APR97
Quality Read: F Quality Requested: F
---ZRRTSB calcuiations: NPOS: 1 NDATA: 288 NREAD: 24 ILIM: 601

----- Exiting ZRRTS, Number of data values: 601, Status: 0
Offset: 0, units: CFS ,Type:INST-VAL

Entering ZRRTSX for unit 71 -----
pathname: /ADOT WEST BASIN/AT SUPERSTITION/FLOW//5MIN/100YR/

Time window set. Interval: 5 Number of data values: 1
Starting date and time: Mar 31, 1997 2400 ( 35519 1440)
Ending date and time: Mar 31, 1997 2400 ( 35519 1440)
Input time offset: 0
After ZRDINF, Record found: T
pathname: /ADOT WEST BASIN/AT SUPERSTITION/FLOW/31MAR1997/5MIN/100YR/
Number of actual data: 288 Header length: 0
compression: 0 Quality: 0

-----DSS--- ZREAD unit 71; Verso 1: /ADOT WEST BASIN/AT SUPERSTITION/FLOW/31MAR1997/5MIN/100YR/
----DSS---Debug: Enter ZRRTSB; Unit: 71

NSTART: 1 NVALS: 1 JULS: 35519 ISTIME: 1440
NLDATA: 288 JULSD: 35519
JULS: 31MAR97 JULSD: 31MAR97
Quality Read: F, Quality Requested: F
---ZRRTSB calculations: NPOS: 288 NDATA: 288 NREAD: 1 ILIM: 1

----- Exiting ZRRTS, Number of data values: 1, Status: 0
offset: 0, units: CFS I Type:INsT-VAL
----- Entering ZRRTSX for unit 71 -----

pathname: /ADOT WEST BASIN/AT SUPERSTITION/FLOW//5MIN/100YR/
Time window set. Interval: 5 Number of data values: 601
starting date and time: Mar 31, 1997 2400 ( 35519 1440)
Ending date and time: Apr 3, 1997 0200 ( 35522 120)
Input time offset: 0
After ZRDINF, Record found: T
pathname: /ADOT WEST BASIN/AT SUPERSTITION/FLOW/31MAR1997/5MIN/100YR/
Number of actual data: 288 Header length: 0
compression: 0 Quality: 0

-----DSS--- ZREAD unit 71; Verso 1: /ADOT WEST BASIN/AT SUPERSTITION/FLOW/31MAR1997/5MIN/100YR/
----DSS---Debug: Enter ZRRTSB; unit: 71 .

NSTART: 1 NVALS: 601 JULS: 35519 ISTIME: 1440
NLDATA: 288 JULSD: 35519
JULS: 31MAR97 JULSD: 31MAR97
Quality Read: F, Quality Requested: F
---ZRRTSB calculations: NPOS: 288 NDATA: 288 NREAD: 1 ILIM: 1
After ZRDINF, Record found: T
pathname: /ADOT WEST BASIN/AT SUPERSTITION/FLOW/OlAPR1997/5MIN/100YR/
Number of actual data: 288 Header length: 0
Compression: 0 Quality: 0

-----DSS--- ZREAD Unit 71; Verso 1: /ADOT WEST BASIN/AT SUPERSTITION/FLOW/OlAPR1997/5MIN/100YR/
----DSS---Debug: Enter ZRRTSB; Unit: 71

NSTART: 2 NVALS: 601 JULS: 35519 ISTIME: 1440
NLDATA: 288 JULSD: 35520
JULS: 31MAR97 JULSD: OlAPR97

•
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Quality Read: F, Quality Requested: F
---ZRRTSB calculations: NPOS: 1 NDATA: 288 NREAD: 288 ILIM: 289
After ZRDINF, Record found: T
pathname: /ADOT WEST BASIN/AT SUPERSTITION/FLOW/02APR1997/5MIN/100YR/
Number of actual data: 288 Header length: 0
compression: 0 Quality: 0

-----DSS--- ZREAD unit 71; Verso 1: /ADOT WEST BASIN/AT SUPERSTITION/FLOW/02APR1997/5MIN/100YR/
----DSS---Debug: Enter ZRRTSB; unit: 71

NSTART: 290 NVALS: 601 JULS: 35519 ISTIME: 1440
NLDATA: 288 JULSD: 35521
JULS: 31MAR97 JULSD: 02APR97
Quality Read: F Quality Requested: F
---ZRRTSB calcu;ations: NPOS: 1 NDATA: 288 NREAD: 288 ILIM: 577
After ZRDINF, Record found: T
pathname: /ADOT WEST BASIN/AT SUPERSTITION/FLOW/03APR1997/5MIN/100YR/
Number of actual data: 288 Header length: 0
compression: 0 Quality: 0

-----DSS--- ZREAD unit 71: Verso 1: /ADOT WEST BASIN/AT SUPERSTITION/FLOW/03APR1997/5MIN/100YR/
----DSS---Debug: Enter ZRRTSB; unit: 71

NSTART: 578 NVALS: 601 JULS: 35519 ISTIME: 1440
NLDATA: 288 JULSD: 35522
JULS: 31MAR97 JULSD:' 03APR97
Quality Read: F, Quality Requested: F
---ZRRTSB calculations: NPOS: 1 NDATA: 288 NREAD: 24 ILIM: 601

----- Exiting ZRRTS, Number of data values: 601, Status: 0
offset: 0, units: CFS ,Type:INST-VAL

WARNING EXCESS AT PONDING LESS THAN ZERO FOR PERIOD. EXCESS SET TO ZERO
WARNING EXCESS AT PONDING LESS THAN ZERO FOR PERIOD. EXCESS SET TO ZERO
WARNING EXCESS AT PONDING LESS THAN ZERO FOR PERIOD. EXCESS SET TO ZERO.

WARNING --- ROUTED OUTFLOW ( 316.) IS GREATER THAN MAXIMUM OUTFLOW ( 298.) IN STORAGE-OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 342.) IS GREATER THAN MAXIMUM OUTFLOW ( 298.) IN STORAGE-OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 359.) IS GREATER THAN MAXIMUM OUTFLOW ( 298.) IN STORAGE-OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 369.) IS GREATER THAN MAXIMUM OUTFLOW ( 298.) IN STORAGE-OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 371.) IS GREATER THAN MAXIMUM OUTFLOW ( 298.) IN STORAGE-OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 367.) IS GREATER THAN MAXIMUM OUTFLOW ( 298.) IN STORAGE-OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 359.) IS GREATER THAN MAXIMUM OUTFLOW ( 298.) IN STORAGE-OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 347.) IS GREATER THAN MAXIMUM OUTFLOW ( 298.) IN STORAGE-OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 332.) IS GREATER THAN MAXIMUM OUTFLOW ( 298.) IN STORAGE-OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 317.) IS GREATER THAN MAXIMUM OUTFLOW ( 298.) IN STORAGE-OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 302.) IS GREATER THAN MAXIMUM OUTFLOW ( 298.) IN STORAGE-OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 302.) IS GREATER THAN MAXIMUM OUTFLOW ( 298.) IN STORAGE-OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 323.) IS GREATER THAN MAXIMUM OUTFLOW ( 298.) IN STORAGE-OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 337.) IS GREATER THAN MAXIMUM OUTFLOW ( 298.) IN STORAGE-OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 342.) IS GREATER THAN MAXIMUM OUTFLOW ( 298.) IN STORAGE-OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 341.) IS GREATER THAN MAXIMUM OUTFLOW ( 298.) IN STORAGE-OUTFLOW TABLE
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WARNING ROUTED OUTFLOW ( 336.) IS GREATER THAN MAXIMUM OUTFLOW ( 298.) IN STORAGE-OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 326.) IS GREATER THAN MAXIMUM OUTFLOW ( 298.) IN STORAGE-OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 314.) IS GREATER THAN MAXIMUM o'UTFLOW ( 298.) IN STORAGE-OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 300.) IS GREATER THAN MAXIMUM OUTFLOW ( 298.) IN STORAGE-OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 666.) IS GREATER THAN MAXIMUM OUTFLOW ( 654.) IN STORAGE-OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 689.) IS GREATER THAN MAXIMUM OUTFLOW ( 654.) IN STORAGE-OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 709.) IS GREATER THAN MAXIMUM OUTFLOW ( 654.) IN STORAGE-OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 726.) IS GREATER THAN MAXIMUM OUTFLOW ( 654.) IN STORAGE-OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 740.) IS GREATER THAN MAXIMUM OUTFLOW ( 654.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 750.) IS GREATER THAN MAXIMUM OUTFLOW ( 654.) IN STORAGE-OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 755.) IS GREATER THAN MAXIMUM OUTFLOW ( 654.) IN STORAGE-OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 756.) IS GREATER THAN MAXIMUM OUTFLOW ( 654.) IN STORAGE-OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 754.) IS GREATER THAN MAXIMUM OUTFLOW ( 654.) IN STORAGE-OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 749.) IS GREATER THAN MAXIMUM OUTFLOW ( 654.) IN STORAGE-OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 743.) IS GREATER THAN MAXIMUM OUTFLOW ( 654.) IN STORAGE-OUTFLOW TABLE

. WARNING ROUTED OUTFLOW ( 737.) IS GREATER THAN MAXIMUM OUTFLOW ( 654.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 730.) IS GREATER THAN MAXIMUM OUTFLOW ( 654.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 722.) IS GREATER THAN MAXIMUM OUTFLOW ( 654.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 711.) IS GREATER THAN MAXIMUM OUTFLOW ( 654.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 697.) IS GREATER THAN MAXIMUM OUTFLOW ( 654.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 680.) IS GREATER THAN MAXIMUM OUTFLOW ( 654.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 662.) IS GREATER THAN MAXIMUM OUTFLOW ( 654.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 668.) IS GREATER THAN MAXIMUM OUTFLOW ( 654.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 683.) IS GREATER THAN MAXIMUM OUTFLOW ( 654.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 695.) IS GREATER THAN MAXIMUM OUTFLOW ( 654.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 704.) IS GREATER THAN MAXIMUM OUTFLOW ( 654.) IN STORAGE-OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 710.) IS GREATER THAN MAXIMUM OUTFLOW ( 654.) IN STORAGE-OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 713.) IS GREATER THAN MAXIMUM OUTFLOW ( 654.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 712.) IS GREATER THAN MAXIMUM OUTFLOW ( 654.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 710.) IS GREATER THAN MAXIMUM OUTFLOW ( 654.) IN STORAGE-OUTFLOW TABLE
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WARNING ROUTED OUTFLOW ( 707.) IS GREATER THAN MAXIMUM OUTFLOW ( 654.) IN STORAGE-OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 703.) IS GREATER THAN MAXIMUM OUTFLOW ( 654.) IN STORAGE-OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 698.) IS GREATER THAN MAXIMUM OUTFLOW ( 654.) IN STORAGE-OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 692.) IS GREATER THAN MAXIMUM OUTFLOW ( 654.) IN STORAGE-OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 683.) IS GREATER THAN MAXIMUM OUTFLOW ( 654.) IN STORAGE-OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 671.) IS GREATER THAN MAXIMUM OUTFLOW ( 654.) IN STORAGE-OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 656.) IS GREATER THAN MAXIMUM OUTFLOW ( 654.) IN STORAGE-OUTFLOW TABLE

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

1978 KK

1982 KO

**************
* ** PWREMF *
* ***************

OUTPUT CONTROL VARIABLES
IPRNT 5
IPLOT 0
QSCAL O.
IPNCH 0

lOUT 21
ISAV1 1
ISAV2 600

TIMINT .083

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE
PUNCH COMPUTED HYDROGRAPH
SAVE HYDROGRAPH ON THIS UNIT
FIRST ORDINATE PUNCHED OR SAVED
LAST ORDINATE PUNCHED OR SAVED
TIME INTERVAL IN HOURS

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

1997 KK

2002 KO

**************
* ** 80B *
* ***************

OUTPUT CONTROL VARIABLES
IPRNT 5
IPLOT 0
QSCAL O.
IPNCH 0

lOUT 21
ISAV1 '1
ISAV2 600

TIMINT .083

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE
PUNCH COMPUTED HYDROGRAPH
SAVE HYDROGRAPH ON THIS UNIT
FIRST ORDINATE PUNCHED OR SAVED
LAST ORDINATE PUNCHED OR SAVED
TIME INTERVAL IN HOURS

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
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2011 KO

**************
* ** R80B *
* ***************

OUTPUT CONTROL VARIABLES
IPRNT 5
I PLOT 0
QSCAL O.
IPNCH 0

lOUT 21
ISAV1 1
ISAV2 600

TIMINT .083

SEBT-N2.0UT

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE
PUNCH COMPUTED HYDROGRAPH
SAVE HYDROGRAPH ON THIS UNIT
FIRST ORDINATE PUNCHED OR SAVED
LAST ORDINATE PUNCHED OR SAVED
TIME INTERVAL IN HOURS

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***' *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

2064 KK

2066 KO

**************
* ** c81 *
* *
**************

OUTPUT CONTROL VARIABLES
IPRNT 5
IPLOT 0
QSCAL O.
IPNCH 0

lOUT 21
ISAV1 1
ISAV2 600

TIMINT .083

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE
PUNCH COMPUTED HYDROGRAPH
SAVE HYDROGRAPH ON THIS UNIT
FIRST ORDINATE PUNCHED OR SAVED
LAST ORDINATE PUNCHED OR SAVED
TIME INTERVAL IN HOURS

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

2400 KK

2402 KO

•

**************
* ** 91TEMF *
* ***************

OUTPUT CONTROL VARIABLES
IPRNT 5
IPLOT 0
QSCAL O.
IPNCH 0

lOUT 21
ISAV1 1
ISAV2 600

TIMINT .083

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE
PUNCH COMPUTED HYDROGRAPH
SAVE HYDROGRAPH ON THIS UNIT
FIRST ORDINATE PUNCHED OR SAVED
LAST ORDINATE PUNCHED OR SAVED
TIME INTERVAL IN HOURS
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1
RUNOFF SUMMARY

FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE

+ 6-HOUR 24-HOUR 72-HOUR

HYDROGRAPH AT
+ SOSS 1695. 12.67 585. 208. 109. 12.50

ROUTED TO
+ RSOSS 1671. 12.75 583. 208. 109. 12.50

HYDROGRAPH AT
+ 59A 302. 12.33 41. 13. 6. .26

DIVERSION TO
+ D59A 4. 8.42 3. 1. O. .26

HYDROGRAPH AT
+ R59A 302. 12.33 41. 12. 6. .26

2 COMBINED AT
+ C59A 1759. 12.67 616. 218. 114. 12.76

ROUTED TO
+ 59A59B 1745. 12.83 613. 218. 113. 12.76

HYDROGRAPH AT
+ 59B 637. 12.83 132. 39. 19. .94

DIVERSION TO
+ D59B 637. 12.83 119. 32. 15. .94

HYDROGRAPH AT
+ R59B 137. 13.67 24. 8. 4. .94

2 COMBINED AT
+ C59B 1745. 12.83 623. 222. 116. 13.70

ROUTED TO
+ 59BT60 1635. 13.33 619. 222. 115. 13.70

HYDROGRAPH AT
+ 60 1069. 13.50 359. 112. 54. 2.30

DIVERSION TO
+ 060 1069. 13.50 313. 86. 41. 2.30

HYDROGRAPH AT
+ R60 365. 14.67 86. 27. 13. 2.30

2 COMBINED AT
+ EMFGUA 1635. 13.33 665. 241. 124. 16.00

ROUTED TO
+ GUATEL 1551. 13.67 635. 240. 123. 16.00
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HYDROGRAPH AT

+ 64 924. 12.42 156. 51. 25. .81

DIVERSION TO
+ 064 924. 12.42 121. 34. 16. .81

HYDROGRAPH AT
+ R64 477. 12.75 57. 18. 8. .81

2 COMBINED AT
+ EMFELL 1612. 13.67 672. 253. 129. 16.81

ROUTED TO
+ ELTWAR 1409. 14.08 646. 253. 128. 16.81

HYDROGRAPH AT
+ 62B 544. 12.00 54. 19. 9. .23

DIVERSION TO
+ D62B 454. 11.92 33. 10. 5. .23

HYDROGRAPH AT
+ R62B 470. 12.08 30. 9. 4. .23

ROUTED TO
+ 62BTD 178. 12.50 28. 9. 4. .23

HYDROGRAPH AT
+ 620 608. 12.17 86. 28. 13. .46

DIVERSION TO
+ 0620 608. 12.17 63. 18. 8. .46

HYDROGRAPH AT
+ R62D 274. 12.50 34. 10. 5. .46

2 COMBINED AT
+ CP62D 451. 12.50 62. 19. 9. .69

ROUTED TO
+ 62DTF 267. 13.00 61. 19. 9. .69

HYDROGRAPH AT
+ 62F 421. 12.17 49. 16. 8. .26

DIVERSION TO
+ D62F 421. 12.17 32. 9. 4. .26

HYDROGRAPH AT
+ R62F 364. 12.25 24. 7. 3. .26

2 COMBINED AT
+ CP62F 358. 12.25 84. 26. 13. .95

ROUTED TO
+ 62T63 284. 13.25 82. 26. 13. .95

HYDROGRAPH AT
+ 63 1189. 12.33 177. 58. 28. .91

DIVERSION TO
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+ 063 1189. 12.33 128. 36. 17. .91

HYDROGRAPH AT
+ R63 787. 12.50 74. 22. 11. .91

2 COMBINED AT
+ cp63 724. 12.50 151. 47. 23. 1.86

ROUTED TO
+ 63T71 223. 15.33 132. 47. 23. 1.86

HYDROGRAPH AT
+ 68B 581. 12.00 58. 20. 10. .25

DIVERSION TO
+ D68B 581. 12.00 42. 12. 6. .25

HYDROGRAPH AT
+ R68 292. 12.08 26. 8. 4. .25

ROUTED TO
+ 68BT69 111. 12.42 25. 8. 4. .25

HYDROGRAPH AT
+ 69 208. 12.00 22. 7. 4. .09

DIVERSION TO
+ 069 208. 12.00 16. 5. 2. .09

HYDROGRAPH AT
+ R69 106. 12.17 9. 3. 1. .09

2 COMBINED AT
+ C69 134. 12.42 34. 11. 5. .34

ROUTED TO
+ 69T71 68. 13.92 31. 11. 5. .34

HYDROGRAPH AT
+ 71 1959. 12.17 258. 89. 43. 1.09

DIVERSION TO
+ 071 1959. 12.17 187. 53. 26. 1.09

HYDROGRAPH AT
+ R71 1065. 12.33 114. 35. 17. 1.09

3 COMBINED AT
+ c71 1046. 12.33 244. 90. 43. 3.29

ROUTED TO
+ 71T72 677. 12.58 240. 90. 43. 3.29

HYDROGRAPH AT
+ 72 1421. 12.17 202. 69. 33. .84

DIVERSION TO
+ 072 1421. 12.17 146. 42. 20. .84

HYDROGRAPH AT
+ R72 754. 12.42 89. 28. 13. .84
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2 COMBINED AT
+ CPKNOX 1144. 12.50 319. 115. 55. 4.13

2 COMBINED AT
+ EM FWAR 1599. 14.08 843. 346. 173. 20.94

ROUTED TO
+ WARTKN 1535. 14.25 841. 346. 173. 20.94

HYDROGRAPH AT
+, 70B 646. 12.17 92. 31. 15. .38

DIVERSION TO
+ D70B 646. 12.17 68. 19. 9. .38

HYDROGRAPH AT
+ R70B 363. 12.42 38. 12. 6. .38

ROUTED TO
+ 70BT76 90. 13.92 37. 12. 6. .38

HYDROGRAPH AT
+ 76B 1156. 12.17 158. 53. 26. .64

DIVERSION TO
+ D76B 1156. 12.17 117. 33. 16. .64

HYDROGRAPH AT
+ R76B 539. 12.42 66. 20. 10. .64

2 COMBINED AT
+ KNOX 538. 12.42 102. 32. 15. 1.02

2 COMBINED AT
+ EMFKNX 1635. 14.25 890. 369. 184. 21.96

ROUTED TO
+ KNXTRY 1561. 14.50 888. 369. 184. 21.96

HYDROGRAPH AT
+ 65A 2593. 12.50 507. 168. 81. 2.54

DIVERSION TO
+ D65A 2593. 12.50 306. 88. 42. 2.54

HYDROGRAPH AT
+ R65A 2261. 12.67 275. 80. 39. 2.54

HYDROGRAPH AT
+ CAPlA 217. 2.00 217. 217. 212. .01

ROUTED TO
+ RCAPlA 218. 2.33 217. 217. 211. .01

ROUTED TO
+ RRCPlA 217. 2.67 217,. 217. 210. .01

HYDROGRAPH AT
+ CAP1B 217. 2.00 217. 217. 212. .01
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ROUTED TO

+ RCAP1B 218. 2.33 217. 217. 211. .01

3 COMBINED AT
+ c65A1 2694. 12.67 709. 514. 459. 2.56

ROUTED TO
+ 65ATB1 2287. 12.75 708. 514. 458. 2.56

DIVERSION TO
+ DB65A 1853. 12.75 274. 80. 39. 2.56

HYDROGRAPH AT
+ DIDB65 434. 3.58 434. 434. 419. 2.56

ROUTED TO
+ 65B1T2 434. 3.42 434. 434. 419. 2.56

HYDROGRAPH AT
+ DIB65? 1853. 12.75 274. 80. 39. 2.56

ROUTED TO
+ DB65A 77. 17.17 76. 68. 37. 2.56

2 COMBINED AT
+ C65A2 51l. 17.17 510. 502. 456. 2.56

ROUTED TO
+ 65AT-1 51l. 17.17 510. 502. 456. 2.56

ROUTED TO
+ 65AT-2 51l. 17.75 510. 502. 449. 2.56

HYDROGRAPH AT
+ 65AW 555. 12.25 70. 21. 10. .43

DIVERSION TO
+ D65AW 555. 12.25 58. 16. 8. .43

HYDROGRAPH AT
+ R65AW 185. 12.58 19. 6. 3. .43

ROUTED TO
+ 65AT65 58. 13.67 17. 6. 3. .43

HYDROGRAPH AT
+ 65B 155l. 12.42 27l. 88. 42. 1.37

DIVERSION TO
+ D65B 155l. 12.42 218. 6l. 29. 1. 37

HYDROGRAPH AT
+ R65B 67l. 12.83 89. 28. 13. 1.37

2 COMBINED AT
+ CP65B 611. 12.83 102. 33. 16. 1.80

DIVERSION TO
+ DIRS65 58l. 12.83 73. 18. 9. 1.80

HYDROGRAPH AT
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+ DI65B 30. 12.83 30. 14. 7. 1.80

2 COMBINED AT
+ CP65A 540. 17.75 539. 514. 455. 4.36

ROUTED TO
+ 65AT-3 540. 17.75 539. 514. 455. 4.36

HYDROGRAPH AT
+ DR65B 581. 12.83 73. 18. 9. 1.80

ROUTED TO
+ RS65A 11. 17.92 11. 10. 7. 1.80

2 COMBINED AT
+ cp65 551. 17.83 550. 524. 461. 4.36

ROUTED TO
+ 65T66 551. 17.83 550. 524. 461. 4.36

ROUTED TO
+ 65T66A 551. 17.83 550. 524. 461. 4.36

ROUTED TO
+ 65T66B 551. 17.83 550. 524. 461. 4.36

HYDROGRAPH AT
+ ADOT-E 251. 14.50 182. 67. 32. .01

ROUTED TO
+ AET67A 251. 14.75 182. 67. 32. .01

HYDROGRAPH AT
+ 67A 387. 12.25 52. 17. 8. .30

DIVERSION TO
+ D67A 387. 12.25 38. 11. 5. .30

HYDROGRAPH AT
229.+ R67A 12.50 20. 6. 3. .30

2 COMBINED AT
+ C67A 261. 14.75 190. 72. 35. .31

ROUTED TO
+ 67ATC 259. 15.08 190. 72. 35. .31

HYDROGRAPH AT
+ SUp2 442. 13.00 384. 218. 106. .01

ROUTED TO
+ Rsup2 397. 16.33 380. 218. 106. .01

HYDROGRAPH AT
+ 67B 714. 12.25 105. 34. 17. .53

DIVERSION TO
+ D67B 714. 12.25 73. 21. 10. .53

HYDROGRAPH AT
+ R67B 457. 12.50 46. 14. 7. .53
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2 COMBINED AT
+ C67B 495. 12.50 397. 232. 112. .54

ROUTED TO
+ 67BTC 414. 16.50 396. 232. 112. .54

HYDROGRAPH AT
+ 67C 1019. 12.42 146. 44. 21. .93

DIVERSION TO
+ 067c 1019. 12.42 126. 34. 16. .93

HYDROGRAPH AT
+ R67C 295. 12.83 34. 11. 5. .93

3 COMBINED AT
+ C67C 678. 15.25 602. 313. 152. 1. 78

ROUTED TO
+ 67CT67 677. 15.33 601. 313. 152. 1.78

HYOROGRAPH AT
+ 670 183. 12.17 20. 6. 3. .13

DIVERSION TO
+ 0670 183. 12.17 17. 5. 2. .13

HYDROGRAPH AT
+ R670 51. 12.50 5. 1. 1. .13

2 COMBINED AT
+ c67D 680. 15.33 603. 314. 153. 1.91

ROUTED TO
+ 67DT66 680. 15.42 603. 314. 153. 1.91

HYDROGRAPH AT
+ 66A 445. 12.17 46. 14. 7. .26

DIVERSION TO
+ D66A 445. 12.17 39. 11. 5. .26

HYDROGRAPH AT
+ R66A 103. 12.42 11. 3. 2. .26

ROUTED TO
+ 66ATB 35. 13.17 10. 3. 2. .26

HYOROGRAPH AT
+ 66B 60S. 12.58 104. 31. 15. .67

DIVERSION TO
+ D66B 60S. 12.58 90. 24. 12. .67

HYDROGRAPH AT
+ R66B 164. 13.08 24. 7. 4. .67

2 COMBINED AT
+ CP66B 191. 13.08 34. 11. 5. .93
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ROUTED TO

+ 66BTC 168. 13.42 33. 11. 5. .93

HYDROGRAPH AT
+ 66C 706. 12.25 94. 30. 14. .50

DIVERSION TO
+ D66C 706. 12.25 77. 21. 10. .50

HYDROGRAPH AT
+ R66C 257. 12.58 29. 9. 4. .50

2 COMBINED AT
+ CP66c1 233. 12.58 58. 19. 9. 1.43

2 COMBINED AT
+ CP66c2 720. 15.17 638. 331. 161. 3.34

DIVERSION TO
+ 404A 76. 12.58 76. 63. 32. 3.34

HYDROGRAPH AT
+ DI67E 644. 15.17 562. 268. 129. 3.34

DIVERSION TO
+ DB66 240. 15.17 166. 45. 22. 3.34

HYDROGRAPH AT
+ DI66 404. 15.17 396. 223. 107. 3.34

ROUTED TO
+ '66C1T2 404. 15.17 396. 223. 107. 3.34

2 COMBINED AT
+ Cp66C 951. 15.50 943. 740. 564. 7.70

ROUTED TO
+ 66CTD 951. 15.50 943. 740. 564. 7.70

HYDROGRAPH AT
+ DR66 240. 15.17 166. 45. 22. 3.34

ROUTED TO
+ RS66D1 102. 18.67 68. 33. 20. 3.34

DIVERSION TO
+ D-WB 81. 18.67 48. 15. 7. 3.34

HYDROGRAPH AT
+ B-WA 21. 18.67 20. 19. 13. 3.34

2 COMBINED AT
+ C-WA' 967. 15.58 960. 753. 574. 11.04

ROUTED TO
+ RC-WA 967. 15.58 960. 753. 574. 11.04

HYDROGRAPH AT
+ DR-WA 81. 18.67' 48. 15. 7. 3.34

ROUTED TO
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+ RS66D2 19. 21.92 18. 14. 7. 3.34

2 COMBINED AT
+ CP66D 970. 18.33 966. 765. 579. 11.04

ROUTED TO
579.+ 66T66D 970. 18.33 966. 765. 11.04

ROUTED TO
+ 66-66D 970. 18.42 966. 765. 579. 11.04

HYDROGRAPH AT
+ 66D 651. 12.08 75. 26. 12. .31

DIVERSION TO
+ D66D 651. 12.08 55. 16. 8. .31

HYDROGRAPH AT
+ R66D 350. 12.25 32. 10. 5. .31

2 COMBINED AT
+ C66D 982. 15.33 977. 771. 583. 11. 35

ROUTED TO
+ 66T70B 982. 15.33 977. 771. 582. 11. 35

ROUTED TO
+ CULVT 981. 15.33 977. 771. 582. 11. 35

ROUTED TO
+ 66T70c 981. 15.50 976. 771. 580. 11.35

HYDROGRAPH AT
+ 62A 806. 12.00 89. 31. 15. .38

DIVERSION TO
+ D62A 806. 12.00 57. 17. 8. .38

HYDROGRAPH AT
+ R62A 551. 12.08 46. 14. 7. .38

ROUTED TO
+ 62ATC 381. 12.25 45. 14. 7. .38

HYDROGRAPH AT
+ 62c 835. 12.17 98. 32. 15. .55

DIVERSION TO
+ D62c 754. 12.08 55. 16. 8. .55

HYDROGRAPH AT
+ R62C 795. 12.25 56. 16. 8. .55

2 COMBINED AT
+ c62c 1172. 12.25 102. 30. 14. .93

ROUTED TO
+ 62CTE 1092. 12.33 101. 30. 14. .93

HYDROGRAPH AT
+ 62E 229. 12.17 27. 9. 4. .15
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DIVERSION TO
+ D62E 229. 12.17 22. 6. 3. .15

HYDROGRAPH AT
+ R62E 75. 12.50 9. 3. 1. .15

2 COMBINED AT
+ CP62E 1092. 12.33 110. 33. 16. 1.08

HYDROGRAPH AT
+ 61A 794. 12.17 95. 31. 15. .52

DIVERSION TO
+ D61A 794. 12.17 76. 21. 10. .52

HYDROGRAPH AT
+ R61A 329. 12.42 33. 10. 5. .52

ROUTED TO
+ 61ATB 104. 13.25 31. 10. 5. .52

HYDROGRAPH AT
+ 61B 1175. 12.42 176. 55. 26. 1.09

DIVERSION TO
+ 061B 1175. 12.42 151. 41. 20. 1.09

HYDROGRAPH AT
+ R61B 330. 12.83 45. 14. 7. 1.09

2 COMBINED AT
+ CP61B 332. 12.92 73. 23. 11. 1.61

ROUTED TO
+ 61T62E 274. 13.17 71. 23. 11. 1.61

2 COMBINED AT
+ CP62E2 1092. 12.33 180. 57. 27. 2.68

ROUTED TO
+ 62T68A 595. 12.58 166. 54. 26. 2.68

HYDROGRAPH AT
+ 68A 695. ' 12.08 76. 25. 12. .35

DIVERSION TO
+ 068A 695. 12.08 55. 16. 8. .35

HYDROGRAPH AT
+ R68A 391. 12.25 32. 10. 5. .35

2 COMBINED AT
+ C68A1 661. 12.58 194. 63. 30. 3.03

HYOROGRAPH AT
+ RD66 76. 12.58 76'. 63. 32. 3.34

ROUTED TO
+ RT404A 76. 13.83 76. 63. 32. 3.34
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HYDROGRAPH AT.

+ 67E 771. 12.33 111. 36. 17. .58

DIVERSION TO
+ D67E 771. 12.33 91. 25. 12. .58

HYDROGRAPH AT
+ R67E 268. 12.67 34. 11. 5. .58

2 COMBINED AT
+ C67E 297. 12.67 107. 74. 37. .58

ROUTED TO
+ 67T68 209. 12.92 106. 74. 37. .58

2 COMBINED AT
+ C68A2 678. 12.58 289. 135. 67. 3.61

ROUTED TO
+ 68T70A 576. 12.92 283. 135. 67. 3.61

HYDROGRAPH AT
+ 70A 1143. 12.08 124. 41. 20. .54

DIVERSION TO
+ D70A 1143. 12.08 94. 26. 13. .54

HYDROGRAPH AT
+ R70A 568. 12.25 48. 15. 7. .54

2 COMBINED AT
+ C70A 645. 12.92 322. 148. 73. 4.15

2 COMBINED AT
+ C70A2 1267. 14.42 1180. 899. 643. 15.51

ROUTED TO
+ 70T76A 1258. 14.75 1179. 899. 638. 15.51

HYDROGRAPH AT
+ 76A 2137. 12.58 427. 136. 66. 1.91

DIVERSION TO
+ D76A 2137. 12.58 338. 93. 45. 1.91

HYDROGRAPH AT
+ R76A 994. 13.00 141. 43. 21. 1.91

2 COMBINED AT
+ C76A 1509. 13.25 1262. 929. 652. 17.42

ROUTED TO
+ 76ATPR 1330. 15.08 1252. 928. 647. 17.42

2 COMBINED AT
+ EMFSTN 2660. 14.58 2029. 1248. 805. 39.38

ROUTED TO
+ KNXTRY 2625. 14.83 2024. 1247. 800. 39.38

HYDROGRAPH AT
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+ 73A 377. 13.33 96. 24. 12. .95

ROUTED TO
+ 73ATB 306. 13.83 96. 24. 12. .95

HYDROGRAPH AT
+ 73B 584. 12.17 61. 18. 9. .42

DIVERSION TO
+ D73B 584. 12.17 56. 15. 7. .42

HYDROGRAPH AT
+ R73B 77. 12.67 10. 3. 1. .42

2 COMBINED AT
+ cp73B 313. 13.83 104. 27. 13. 1.37

ROUTED TO
+ 73BTC 312. 14.00 104. 27. 13. 1. 37

HYDROGRAPH AT
+ 73C 1399. 12.00 139. 48. 23. .58

DIVERSION TO
+ D73C 1399. 12.00 103. 29. 14. .58

HYDROGRAPH AT
+ R73C 702. 12.08 59. 18. 9. .58

2 COMBINED AT
+ CP73C 599. 12.08 160. 44. 21. 1.95

ROUTED TO
+ 73T74C 341. 14.33 157. 44. 21. 1.95

HYDROGRAPH AT
+ 74A 306. 13.33 76. 19. 9. .75

ROUTED TO
+ DB74A 85. 14.42 40. 19. 9. .75

ROUTED TO
+ 74ATB 64. 15.33 40. 19. 9. .75

HYDROGRAPH AT
+ 74B 451. 12.25 43. 11. 5. .33

DIVERSION TO
+ D74B 451. 12.25 43. 11. 5. .33

HYDROGRAPH AT
+ R74B 1. 18.00 1. O. O.. .33

2 COMBINED AT
+ CP74B 64. 15.33 40. 19. 9. 1.08

ROUTED TO
+ 74BTC 62. 15.58 40. 19. 9. 1.08

HYDROGRAPH AT
+ 74C 767. 12.00 85. 29. 14. .34
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DIVERSION TO
+ D74C 767. 12.00 62. 18. 8. .34

HYDROGRAPH AT
+ R74C 488. 12.17 37. 11. 5. .34

3 COMBINED AT
+ CP74C 392. 14.33 219. 72. 35. 3.37

ROUTED TO
+ 74CT75 389. 14.50 216. 72. 35. 3.37

HYDROGRAPH AT
+ 75 1311. 14.75 663. 211. 102. 4.01

DIVERSION TO
+ RET75 1311. 14.75 566. 155. 75. 4.01

HYDROGRAPH AT
+ 075 668. 16.25 193. 57. 27. 4.01

2 COMBINED AT
+ C75 711. 16.50 320. 120. 58. 7.38

ROUTED TO
+ 75TPC 684. 16.58 320. 120. 58. 7.38

HYDROGRAPH AT
+ nA 556. 13.75 174. 43. 21. 1. 74

ROUTED TO
+ 77ATB 474. 14.17 173. 43. 21. 1.74

HYDROGRAPH AT
+ nB 524. 12.17 44. 12. 6. .36

DIVERSION TO
+ DnB 524. 12.17 32. 8. 4. .36

HYDROGRAPH AT
+ RnB 337. 12.33 13. 3. 2. .36

2 COMBINED AT
+ CpnB 474. 14.17 185. 47. 22. 2.10

ROUTED TO
+ nBTC 465. 14.50 183. 46. 22. 2.10

HYDROGRAPH AT
+ nc 678. 12.00 67. 23. 11. .28

DIVERSION TO
+ DnC 678. 12.00 50. 14. 7. .28

HYDROGRAPH AT
+ RnC 328. 12.08 29. 9. 4. .28

2 COMBINED AT
+ cnc 480. 14.50 209. 55. 26. 2.38
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ROUTEO TO

+ 77cr78 473. 14.75 208. 55. 26. 2.38

HYOROGRAPH AT
+ 78A 600. 13.75 188. 47. 23. 1.88

ROUTED TO
+ 78ATB 493. 14.33 187. 47. 23. 1.88

HYDROGRAPH AT
+ 78B 630. 12.17 67. 17. 8. .39

2 COMBINED AT
+ C78B 633. 12.25 250. 64. 31. 2.27

ROUTED TO
+ 78BTC 522. 12.50 250. 64. 31. 2.27

HYDROGRAPH AT
+ 78c 663. 12.00 71. 23. 11. .28

DIVERSION TO
+ D78C 611. 12.00 43. 12. 6. .28

HYDROGRAPH AT
+ R78C 608. 12.08 37. 11. 5. .28

3 COMBINED AT
+ C78c 947. 14.67 481. 126. 61. 4.93

ROUTED TO
+ 78CT79 940. 14.92 478. 126. 61. 4.93

HYDROGRAPH AT
+ 79A 1116. 13.50 393. 122. 59. 2.01

DIVERSION TO
+ DET79A 1116. 13.50 315. 86. 41. 2.01

HYDROGRAPH AT
+ D79A 566. 14.50 121. 36. 17. 2.01

2 COMBINED AT
+ c79A1 1341. 14.67 556. 154. 74. 6.94

HYDROGRAPH AT
+ 79B 757. 13.08 223. 71. 34. 1.00

DIVERSION TO
+ RET79B 757. 13.08 169. 47. 22. 1.00

HYDROGRAPH AT
+ D79B 472. 13.67 82. 25. 12. 1.00

2 COMBINED AT
+ C79A2 1452. 14.67 610. 173. 83. 7.94

HYDROGRAPH AT
+ 78F 1078. 14.17 403. 102. 49. 4.19

HYDROGRAPH AT
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+ 82A1 1124. 13.50 307. 77. 37. 3.12

2 COMBINED AT·
+ C82A1 1675. 13.50 682. 172. 83. 7.31

ROUTED TO
+ DB82A1 185. 16.17 157. 135. 108. 7.31

ROUTED TO
+ ps-9 184. 16.17 157. 135. 108. 7.31

HYDROGRAPH AT
+ CAP2 64. 20.00 64. 64. 49. .01

ROUTED TO
+ RCAP2 64. 21.17 64. 64. 47. .01

HYDROGRAPH AT
+ 82A2 880. 14.75 392. 104. 50. 4.13

2 COMBINED AT
+ CP82A2 917. 14.75 432. 160. 97. 4.14

HYDROGRAPH AT
+ 82A4 631. 13.83 210. 53. 25. 2.13

ROUTED TO
+ 82A4T3 622. 14.00 210. 53. 25. 2.13

HYDROGRAPH AT
+ 82A3 536. 14.17 198. 50. 24. 2.02

2 COMBINED AT
+ CP82A3 1108. 14.08 400. 101. 49. 4.15

2 COMBINED AT
+ CP82A5 1617. 14.08 795. 252. 142. 8.29

ROUTED TO
+ DB82B 337. 16.83 315. 246. 140. 8.29

ROUTED TO
+ MN-1 337. 17.00 315. 246. 140. 8.29

2 COMBINED AT
+ CP82A6 471. 17.00 455. 370. 240. 15.60

ROUTED TO
+ 82TBOX 471. 17.00 455. 370. 240. 15.60

ROUTED TO
+ BOXCLV 471. 17.08 455. 370. 240. 15.60

ROUTED TO
+ BOXT78 470. 17.33 454. 369. 240. 15.60

HYDROGRAPH AT
+ 78D 1544. 12.17 194. 62. 30. .89

DIVERSION TO
+ D78D 1544. 12.17 154. 42. 20. .89
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HYDROGRAPH AT
+ R78D 542. 12.42 64. 20. 9. .89

HYDROGRAPH AT
+ 82B 1557. 12.17 181. 59. 29. .92

DIVERSION TO
+ 082 14. 1.08 2. 1. O. .92

HYDROGRAPH AT
+ R82 1557. 12.17 181. 59. 28. .92

DIVERSION TO
+ TRW 1557. 12.17 181. 56. 27. .92

HYDROGRAPH AT
+ DTTRW 19. 19.42 12. 3. 1. .92

3 COMBINED AT
+ C78D 1124. 12.58 516. 428. 276. 17.41

ROUTED TO
+ 78DTE 488. 17.67 471. 379. 245. 17.41

HYDROGRAPH ·AT
+ 78E 931. 12.75 223. 71. 34. 1.01

DIVERSION TO
+ RET78E 931. 12.75 171. 47. 23. 1.01

HYDROGRAPH AT
+ D78E 545. 13.25 80. 24. 12. 1.01

HYDROGRAPH AT
+ 83 1378. 12.25 198. 65. 31. 1.01

DIVERSION TO
+ 083 1378. 12.25 150. 42. 20. 1.01

HYDROGRAPH AT
+ R83 723. 12.50 75. 23. 11. 1.01

3 COMBINED AT
+ C78E 647. 13.50 523. 411. 261. 19.43

ROUTED TO
+ 78ET84 548. 14.00 519. 409. 260. 19.43

HYDROGRAPH AT
+ 84 1309. 12.25 193. 63. 30. .99

DIVERSION TO
+ 084 1309. 12.25 154. 43. 21. . .99

HYDROGRAPH AT
+ R84 590. 12.58 66. 21. 10. .99

2 COMBINED AT
+ C84 599. 14.00 547. 422. 266. 20.42
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ROUTED TO

+ EC-4 589. 14.33 546. 421. 266. 20.42

2 COMBINED AT
+ C79B3 1744. 14.92 980. 557. 333. 28.36

ROUTED TO
+ Ec-3 1688. 15.17 979. 556. 332. 28.36

ROUTED TO
+ Ec-2 1657. 15.42 978. 555. 331. 28.36

ROUTED TO
+ EC-1 1639. 15.58 978. 554. 331. 28.36

2 COMBINED AT
+ CPPWR 1773. 15.58 1172. 629. 367. 35.74

ROUTED TO
+ PLF-2 1761. 15.75 1171. 629. 366. 35.74

HYDROGRAPH AT
+ 80A 2421. 12.83 595. 189. 91. 2.64

DIVERSION TO
+ D80A 73. 8.83 53. 17. 8. 2.64

HYDROGRAPH AT
+ R80A 2421. 12.83 595. 172. 83. 2.64

2 COMBINED AT
+ CP80A 2264. 12.83 1432. 752. 436. 38.38

ROUTED TO
+ PLF-1 2214. 12.92 1430. 751. 436. 38.38

ROUTED TO
+ PWREMF 1970. 13.08 1417. 751. 435. 38.38

2 COMBINED AT
+ EMFPOW 3645. 15.83 3019. 1884. 1175. 77.76

ROUTED TO
+ POWTWI 3636. 15.92 3018. 1883. 1170. 77.76

HYDROGRAPH AT
+ 80B 1197. 12.50 223. 71. 34. 1.12

DIVERSION TO
+ D80B .15. 4.00 8. 2. 1. 1.12

HYDROGRAPH AT
+ R80B 1197. 12.50 223. 69. 33. 1.12

2 COMBINED AT
+ MFWILL 3659. 15.92 3040. 1928. 1197. 78.88

ROUTED TO
+ WILTSP 3647. 16.17 3038. 1927. 1191. 78.88

HYDROGRAPH AT
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+ 8lA 1656. 12.67 359. 119. 57. 1.81

DIVERSION TO
+ D8lA 29. 2.67 10. 3. 1. 1.81

HYDROGRAPH AT
+ R8lA 1656. 12.67 359. 117. 56. 1.81

ROUTED TO
+ 8lATB 1531. 13.00 359. 117. 56. 1.81

HYDROGRAPH AT
+ 81B 1214. 12.25 180. 61. 29. .84

DIVERSION TO
+ D81B 447. 11.92 55. 18. 8. .84

HYDROGRAPH AT
+ R81B 1214. 12.25 153. 43. 21. .84

2 COMBINED AT
+ C81 1665. 13.00 502. 158. 76. 2.65

2 COMBINED AT
+ EMFRT1 3727. 16.17 3243. 2041. 1252. 81. 53

HYDROGRAPH AT
+ sUB258 473. 16.17 374. 149. 72. 3.68

DIVERSION TO
+ D258 473. 16.17 244. 61. 29. 3.68

HYDROGRAPH AT
+ R258 442. 17.17 252. 88. 42. 3.68

ROUTED TO
+ R0259 362. 19.42 243. 88. 42. 3.68

HYDROGRAPH AT
+ sUB260 268. 13.25 113. 36. 17. .98

DIVERSION TO
+ D260 268. 13.25 54. 14. 7. .98

HYOROGRAPH AT
+ R260 222. 13.75 68. 22. 11. .98

2 COMBINED AT
+ C0262 384. 19.42 263. 107. 52. 4.66

ROUTED TO
+ R0263 360. 21.17 258. 107. 52. 4.66

HYOROGRAPH AT
+ SUB264 249. 13.50 118. 38. 18. .99

DIVERSION TO
+ 0264 249. 13. SO 58. 15. 7. .99

HYDROGRAPH AT
+ R264 213. 14.08 71. 23. 11. .99
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2 COMBINED AT
+ C0266 376. 21.25 273. 126. 61. 5.65

ROUTED TO
+ R0267 345. 24.75 266. 126. 61. 5.65

HYDROGRAPH AT
+ SUB268 174. 14.42 108. 37. 18. .96

DIVERSION TO
+ 0268 174. 14.42 56. 14. 7. .96

HYDROGRAPH AT
+ R268 159. 15.08 69. 23. 11. .96

2 COMBINED AT
+ C0270 355. 24.83 272. 143. 69. 6.61

ROUTED TO
+ R0283 339. 27.67 269. 143. 69. 6.61

HYDROGRAPH AT
+ 88A 1139. 12.00 119. 41. 20. .50

DIVERSION TO
+ D88A 1139. 12.00 89. 25. 12. .50

HYDROGRAPH AT
+ R88A 602. 12.17 50. 16. 8. .50

ROUTED TO
+ 88AT89 130. 12.42 48. 16. 8. .50

HYDROGRAPH AT
+ 89A 1008. 12.08 118. 41. 20. .50

DIVERSION TO
+ D89A 1008. 12.08 89. 25. 12. .50

HYDROGRAPH AT
+ R89A 564. 12.25 50. 15. 7. .50

2 COMBINED AT
+ C89A 668. 12.25 97. 31. 15. 1.00

ROUTED TO
+ 89ATRI 257. 12.58 94. 31. 15. 1.00

2 COMBINED AT
+ C283 339. 27.75 268.. 163. 82. 7.61

ROUTED TO
+ 283T90 329. 28.17 263. 159. 81. 7.61

HYDROGRAPH AT
+ 90A 938. 12.08 98. 33. 16. .48

DIVERSION TO
+ D90A 938. 12.08 76. 21. 10. .48
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HYDROGRAPH AT

+ R90A 456. 12.25 37. 12. 6. .48

2 COMBINED AT
+ C90A 329. 28.17 263. 168. 86. 8.09

ROUTED TO
+ 90ATB 321. 28.50 260. 165. 85. 8.09

HYDROGRAPH AT
+ 87A 1040. 12.08 116. 40. 19. .49

DIVERSION TO
+ D87A 1040. 12.08 87. 25. 12. .49

HYDROGRAPH AT
+ R87A 435. 12.25 49. 15. 7. .49

ROUTED TO
+ 87ATB 145. 12.75 46. 15. 7. .49

HYDROGRAPH AT
+ 87B 1021. 12.08 117. 40. 19. .49

DIVERSION TO
+ D87B 1021. 12.08 87. 25. 12. .49

HYDROGRAPH AT
+ R87B 512. 12.25 SO. 15. 7. .49

2 COMBINED AT
+ c87 514. 12.25 95. 31. 15. .98

ROUTED TO
+ 87T88B 250. 12.92 92. 31. 15. .98

HYDROGRAPH AT
+ 88B 1034. 12.08 118. 41. 20. .50

DIVERSION TO
+ D88B 1034. 12.08 89. 25. 12. .50

HYDROGRAPH AT
+ R88B 518. 12.25 49. 15. 7. .50

2 COMBINED AT
+ C88B 506. 12.25 136. 45. 22. 1.48

ROUTED TO
+ 88T89B 310. 13.33 134. 45. 22. 1.48

HYDROGRAPH AT
+ 89B 1047. 12.08 117. 40. 19. .50

DIVERSION TO
+ D89B 1047. 12.08 87. 25. 12. .50

HYDROGRAPH AT
+ R89B 438. 12.25 SO. 16. 7. .50

2 COMBINED AT
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+ C89B 433. 12.25 177. 60. 29. 1.98

ROUTED TO
+ 89TB90 353. 13.83 172. 60. 29. 1.98

HYDROGRAPH AT
+ 90B 667. 12.67 128. 39. 19. .82

DIVERSION TO
+ D90B 379. 12.25 39. 12. 6. .82

HYDROGRAPH AT
+ R90B 667. 12.67 101. 27. 13. .82

3 COMBINED AT
+ C90 767. 12.75 327. 234. 118. 10.89

ROUTED TO
+ 90T91 546. 13.50 309. 231. 118. 10.89

HYDROGRAPH AT
+ 85 1327. 12.25 192. 63. 30. 1.00

DIVERSION TO
+ 085 1327. 12.25 152. 42. 20. 1.00

HYDROGRAPH AT
+ R85 591. 12.58 68. 21. 10. 1.00

ROUTED TO
+ 85T86 333. 12.92 65. 21. 10. 1.00

HYDROGRAPH AT
+ 86 1341. 12.25 193. 64. 31. 1.00

DIVERSION TO
+ 086 1341. 12.25 154. 43. 21. 1.00

HYDROGRAPH AT
+ R86 594. 12.58 67. 21. 10. 1.00

2 COMBINED AT
+ C86 499. 12.58 126. 40. 19. 2.00

ROUTED TO
+ 86T91 451. 13.17 123. 40. 19. 2.00

HYDROGRAPH AT
+ 91 667. 12.25 89. 29. 14. .46

DIVERSION TO
+ 091 667. 12.25 69. 19. 9. .46

HYDROGRAPH AT
+ RET91 302. 12.50 33. 10. 5. .46

3 COMBINED AT
+ CP91 810. 13.42 415. 265. 135. 13.35

ROUTED TO
+ 91TEMF 805. 13.50 414. 265. 135. 13.35
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2 COMBINED AT

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)

INTERPOLATED TO
COMPUTATION INTERVAL

PEAK TIME TO VOLUME DT PEAK TIME TO
PEAK PEAK

+
1

ISTAQ

EMFRIT

ELEMENT DT

3938. 16.17 3443. 2202. 1336. 94.88

VOLUME

(MIN) (CFS)

FOR STORM a 1 STORM AREA (SQ MI) =
65AT-3 MANE .65 541.95

(MIN)

.01
1069.33

(IN)

8.11

(MIN)

5.00

(CFS)

541.95

(MIN)

1070.00

(IN)

8.11 .

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1886E+04 EXCESS= .OOOOE+OO OUTFLOW= .1886E+04 BASIN STORAGE- .4484E+00 PERCENT ERROR= .0

FOR STORM = 2 STORM AREA (SQ MI) = 1.00
65AT-3 MANE .65 541.51 1068.22 8.10 5.00 541. 51 1070.00 8.10

CONTINUITY SUMMARY (AC-FT) - INFLOW- .1884E+04 EXCESS= .OOOOE+OO OUTFLOW= .1884E+04 BASIN STORAGE= .4482E+00 PERCENT ERROR= .0

FOR STORM = 3 STORM AREA (SQ MI) = 5.00
65AT-3 MANE .65 539.81 1065.60 8.06 5.00 539.81 1070.00 8.06

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1875E+04 EXCESS= .OOOOE+OO OUTFLOW- .1875E+04 BASIN STORAGE= .4474E+00 PERCENT ERROR= .0

FOR STORM = 4 STORM AREA (SQ MI) = 10.00
65AT-3 MANE .66 537.67 1065.79 8.01 5.00 537.67 . 1065.00 8.01

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1864E+04 EXCESS= .OOOOE+OO OUTFLOW= .1863E+04 BASIN STORAGE= .4467E+00 PERCENT ERROR= .0

FOR STORM. 5 STORM AREA (SQ MI) = 30.00
65AT-3 MANE .66 534.29 1068.46 7.95 5.00 534.29 1070.00 7.95

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1848E+04 EXCESS= .OOOOE+OO OUTFLOW= .1848E+04 BASIN STORAGE= .4461E+00 PERCENT ERROR= .0

FOR STORM = 6 STORM AREA (SQ MI) = 60.00
65AT-3 MANE .66 530.60 1070.60 7.88 5.00 530.60 1070.00 7.88

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1832E+04 EXCESS= .OOOOE+OO OUTFLOW= .1832E+04 BASIN STORAGE= .4457E+00 PERCENT ERROR- .0

FOR STORM = 7 STORM AREA (SQ MI) = 90.00
65AT-3 MANE .66 529.28 1071.15 7.85 5.00 529.28 1075.00 7.85

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1826E+04 EXCESS= .OOOOE+OO OUTFLOW- .1825E+04 BASIN STORAGE- .4456E+00 PERCENT ERROR= .0

•
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FOR STORM = 8 STORM AREA (SQ MI) = 120.00
65AT-3 MANE .66 527.85 1077.61
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7.83 5.00 527.85 1080.00 7.83

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1820E+04 EXCESS= .OOOOE+OO OUTFLOW= .1820E+04 BASIN STORAGE= .4455E+00 PERCENT ERROR= .0

FOR STORM = 9 STORM AREA (SQ MI) = 150.00
65AT-3 MANE .66 526.71 1030.06 7.81 5.00 526.71 1030.00 7.81

CONTINUITY SUMMARY (AC-FT) - INFLOW- .1816E+04 EXCESS- .OOOOE+OO OUTFLOW= .1815E+04 BASIN STORAGE= .4455E+00 PERCENT ERROR= .0

FOR STORM = 1 STORM AREA (SQ MI) = .01
65T66 MANE .61 553.55 1070.53 8.24 5.00 553.55 1070.00 8.24

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1916E+04 EXCESS= .OOOOE+OO OUTFLOW= .1916E+04 BASIN STORAGE= .4245E+00 PERCENT ERROR= .0

FOR STORM = 2 STORM AREA (SQ MI) = 1.00
65T66 MANE .61 552.95 1070.76 8.23 5.00 552.95 1070.00 8.23

CONTINUITY SUMMARY (AC-FT) - INFLOW- .1914E+04 EXCESS= .OOOOE+OO OUTFLOW= .1913E+04 BASIN STORAGE= .4241E+00 PERCENT ERROR= .0

FOR STORM = 3 STORM AREA (SQ MI) a 5.00
65T66 MANE .61 550.63 1070.45 8.18 5.00 550.63 1070.00 8.18 .

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1902E+04 EXCESS= .OOOOE+OO OUTFLOW= .1902E+04 BASIN STORAGE= .4226E+00 PERCENT ERROR= .0

FOR STORM = 4 STORM AREA (SQ MI) = 10.00
65T66 MANE .61 547.61 1069.79 8.11 5.00 547.61 1070.00 8.11

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1887E+04 EXCESS= .OOOOE+OO OUTFLOW= .1887E+04 BASIN STORAGE= .4192E+00 PERCENT ERROR= .0

FOR STORM = 5 STORM AREA (SQ MI) = 30.00
65T66 MANE .61 542.85 1069.80 8.01 5.00 542.85 1070.00 8.01

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1863E+04 EXCESS= .OOOOE+OO OUTFLOW= .1863E+04 BASIN STORAGE= .4165E+00 PERCENT ERROR= .0

FOR STORM. 6 STORM AREA (SQ MI) = 60.00
65T66 MANE .61 537.46 1070.12 7.90 5.00 537.46 1070.00 7.90

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1838E+04 EXCESS= .OOOOE+OO OUTFLOW= .1838E+04 BASIN STORAGE= .4160E+00 PERCENT ERROR= .0

FOR STORM = 7 STORM AREA (SQ MI) = 90.00
65T66 MANE .61 534.54 1045.54 7.87
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CONTINUITY SUMMARY (AC-FT) - INFLOW= .1830E+04 EXCESS= .OOOOE+OO OUTFLOW= .1829E+04 BASIN STORAGE= .4159E+00 PERCENT ERROR= .0

FOR STORM = 8 STORM AREA (SQ MI) = 120.00
65T66 MANE .61 531.70 1025.20 7.83 5.00 531.70 1025.00 7.83

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1822E+04 EXCESS= .OOOOE+OO OUTFLOW= .1822E+04 BASIN STORAGE= .4159E+OO PERCENT ERROR= .0

FOR STORM = 9 STORM AREA (SQ MI) = 150.00
65T66 MANE .61 529.58 1025.42 7.81 5.00 529.58 1025.00 7.81

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1817E+04 EXCESS•• OOOOE+OO OUTFLOW= .1816E+04 BASIN STORAGE= ;4158E+00 PERCENT ERROR= .0

FOR STORM. 1 STORM AREA (SQ MI) = .01
65T66A MANE .69 553.55 1071.12 8.24 5.00 553.55 1075.00 8.24

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1916E+04 EXCESS= .OOOOE+OO OUTFLOW= .1916E+04 BASIN STORAGE= .4817E+00 PERCENT ERROR= .0

FOR STORM = 2 STORM AREA (SQ MI) = 1.00
65T66A MANE .69 552.95 1070.65 8.23 5.00 552.95 1070.00 8.23

CONTINUITY SUMMARY (AC-FT) - INFLOW••1913E+04 EXCESS= .OOOOE+OO OUTFLOW= .1913E+04 BASIN STORAGE= .4812E+OO PERCENT ERROR- .0

FOR STORM = 3 STORM AREA (SQ MI) = 5.00
65T66A MANE .69 . 550.63 1070.87 8.18 5.00 550.63 1070.00 8.18

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1902E+04 EXCESS= .OOOOE+OO OUTFLOW= .1902E+04 BASIN STORAGE= .4795E+00 PERCENT ERROR= .0

FOR STORM = 4 STORM AREA (SQ MI) = 10.00
65T66A MANE .69 547.61 1069.99 8.11 5.00 547.61 1070.00 8.11

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1887E+04 EXCESS= .OOOOE+OO OUTFLOW= .1886E+04 BASIN STORAGE= .4756E+OO PERCENT ERROR= .0

FOR STORM. 5 STORM AREA (SQ MI) = 30.00
65T66A MANE .69 542.85 1070.44 8.01 5.00 542.85 1070.00 8.01

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1863E+04 EXCESS••OOOOE+OO OUTFLOW= .1862E+04 BASIN STORAGE= .4725E+00 PERCENT ERROR= .0

FOR STORM. 6 STORM AREA (SQ MI) = 60.00
65T66A MANE .69 537.46 1070.49 7.90 5.00 537.45 1070.00 7.90

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1838E+04 EXCESS= .OOOOE+OO OUTFLOW= .1838E+04 BASIN STORAGE= .4720E+OO PERCENT ERROR= .0

•
FOR STORM. 7 STORM AREA (SQ MI) = 90.00

65T66A MANE .69 534.54 1045.96 7.86 5.00
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CONTINUITY SUMMARY (AC-FT) - INFLOW= .1829E+04 EXCESS= .OOOOE+OO OUTFLOW= .1829E+04 BASIN STORAGE= .4719E+00 PERCENT ERROR= .0

FOR STORM = 8 STORM AREA (SQ MI) = 120.00
65T66A MANE .70 531.70 1025.49 7.83 5.00 531.70 1025.00 7.83

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1822E+04 EXCESS= .OOOOE+OO OUTFLOW= .1821E+04 BASIN STORAGE= .4719E+00 PERCENT ERROR= .0

FOR STORM = 9 STORM AREA (SQ MI) = 150.00
65T66A MANE .70 529.58 1024.94 7.81 5.00 529.58 1025.00 7.81

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1816E+04 EXCESS= .OOOOE+OO OUTFLOW= .1816E+04 BASIN STORAGE= .4718E+00 PERCENT ERROR= .0

FOR STORM a 1 STORM AREA (SQ MI) = .01
65T66B MANE .73 553.55 1073.70 8.24 5.00 553.55 1075.00 8.24

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1916E+04 EXCESS= .OOOOE+OO OUTFLOW= .1915E+04 BASIN STORAGE= .5081E+00 PERCENT ERROR= .0

FOR STORM a 2 STORM AREA (SQ MI) = 1.00
65T66B MANE .73 552.95 1071.05 8.22 5.00 552.95 1075.00 8.22

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1913E+04 EXCESS= .OOOOE+OO OUTFLOW= .1913E+04 BASIN STORAGE= .5076E+00 PERCENT ERROR= .0

FOR STORM = 3 STORM AREA (SQ MI) = 5.00
65T66B MANE .73 550.63 1070.48 8.17 5.00 550.63 1070.00 8.18

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1901E+04 EXCESS= .OOOOE+OO OUTFLOW= .1901E+04 BASIN STORAGE= .5057E+00 PERCENT ERROR= .0

FOR STORM a 4 STORM AREA (SQ MI) = 10.00
65T66B MANE .73 547.61 1070.18 8.11 5.00 547.61 1070.00 8.11

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1886E+04 EXCESS= .OOOOE+OO OUTFLOW= .1886E+04 BASIN STORAGE= .5017E+00 PERCENT ERROR= .0

FOR STORM = 5 STORM AREA (SQ MI) • 30.00
65T66B MANE .73 542.85 1070.61 8.01 5.00 542.85 1070.00 8.01

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1862E+04 EXCESS= .OOOOE+OO OUTFLOW= .1862E+04 BASIN STORAGE= .4984E+00 PERCENT ERROR= .0

FOR STORM = 6 STORM AREA (SQ MI) = 60.00
65T66B MANE .73 537.45 1070.53 7.90 5.00 537.45 1070.00 7.90

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1838E+04 EXCESS= .OOOOE+OO OUTFLOW= .1837E+04 BASIN STORAGE= .4979E+00 PERCENT ERROR= .0
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FOR STORM a 7 STORM AREA (SQ MI) = 90.00
65T66B MANE .73 534.54 1046.07
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7.86 5.00 534.54 1050.00 7.86·

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1829E+04 EXCESS= .OOOOE+OO OUTFLOW= .1828E+04 BASIN STORAGE= .4978E+00 PERCENT ERROR= .0

FOR STORM = 8 STORM AREA (SQ MI) = 120.00
65T66B MANE .73 531.69 1025.91 7.83 5.00 531.69 1025.00 7.83

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1821E+04 EXCESS= .OOOOE+OO OUTFLOW= .1821E+04 BASIN STORAGE= .4977E+00 PERCENT ERROR= .0

FOR STORM = 9 STORM AREA (SQ MI) = 150.00
65T66B MANE .73 529.58 1025.26 7.81 5.00 529.58 1025.00 7.81

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1816E+04 EXCESS= .OOOOE+OO OUTFLOW= .1816E+04 BASIN STORAGE= .4976E+00 PERCENT ERROR= .0

FOR STORM = 1 STORM AREA (SQ MI) =
66c1T2 MANE .75 404.26

.01
910.69 2.51 5.00 404.26 910.00 2.51

CONTINUITY SUMMARY (AC-FT) - INFLOW= .4475E+03 EXCESS= .OOOOE+OO OUTFLOW= .4475E+03 BASIN STORAGE= .1333E-03 PERCENT ERROR= .0

FOR STORM = 2 STORM AREA (SQ MI) =
66c1T2 MANE .75 404.21

1.00
910.71 2.51 5.00 404.21. 910.00 2.51

CONTINUITY SUMMARY (AC-FT) - INFLOW= .4465E+03 EXCESS= .OOOOE+OO OUTFLOW= .4465E+03 BASIN STORAGE= .1320E-03 PERCENT ERROR= .0

FOR STORM = 3 STORM AREA (SQ MI) =
66c1T2 MANE .75 404.02

5.00
911. 54 2.48 5.00 404.01 915.00 2.48

CONTINUITY SUMMARY (AC-FT) - INFLOW= .4417E+03 EXCESS= .OOOOE+OO OUTFLOW= .4417E+03 BASIN STORAGE= .1179E-03 PERCENT ERROR= .0

FOR STORM = 4 STORM AREA (SQ MI) =
66C1T2 MANE .75 403.76

10.00
911.67 2.43 5.00 403.76 915.00 2.43

CONTINUITY SUMMARY (AC-FT) - INFLOW= .4323E+03 EXCESS= .OOOOE+OO OUTFLOW= .4323E+03 BASIN STORAGE= .1027E-03 PERCENT ERROR= .0

FOR STORM = 5 STORM AREA (SQ MI) =
66c1T2 MANE .75 403.32

30.00
916.35 2.36 5.00 403.31 915.00 2.36

CONTINUITY SUMMARY (AC-FT) - INFLOW= .4209E+03 EXCESS= .OOOOE+OO OUTFLOW= .4209E+03 BASIN STORAGE= .1234E-03 PERCENT ERROR= .0

CONTINUITY SUMMARY (AC-FT) - INFLOW= .4133E+03 EXCESS= .OOOOE+OO OUTFLOW= .4133E+03 BASIN STORAGE= .1144E-03 PERCENT ERROR= .0
page 122

•

FOR STORM = 6 STORM AREA (SQ MI) =
66c1T2 MANE .75 399.86

60.00
965.92 2.32

•
5.00 399.84 965.00 2.32

••



FOR STORM = 7 STORM AREA (SQ MI) =
66C1T2 MANE .75 399.29

90.00
930.18
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2.31 5.00 399.29 930.00 2.31

CONTINUITY SUMMARY (AC-FT) - INFLOW= .4108E+03 EXCESS= .OOOOE+OO OUTFLOW= .4108E+03 BASIN STORAGE= .1341E-03 PERCENT ERROR= .0

FOR STORM = 8 STORM AREA (SQ MI) = 120.00
66C1T2 MANE .75 399.24 930.22 2.30 5.00 399.24 930.00 2.30

CONTINUITY SUMMARY (AC-FT) - INFLOW= .4092E+03 EXCESS= .OOOOE+OO OUTFLOW= .4092E+03 BASIN STORAGE= .1303E-03 PERCENT ERROR= .0

FOR STORM = 9 STORM AREA (SQ MI) = 150.00
66C1T2 MANE .75 399.20 930.24 2.29 5.00 399.20 930.00 2.29

CONTINUITY SUMMARY (AC-FT) - INFLOW= .4078E+03 EXCESS= .OOOOE+OO OUTFLOW= .4078E+03 BASIN STORAGE= .1290E-03 PERCENT ERROR= .0

FOR STORM = 1 STORM AREA (SQ MI) =
66CTD MANE .32 956.42

.01
930.24 5.75 5.00 956.42 930.00 5.75

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2363E+04 EXCESS= .OOOOE+OO OUTFLOW= .2363E+04 BASIN STORAGE= .2476E+00 PERCENT ERROR= .0

FOR STORM = 2 STORM AREA (SQ MI) =
66CTD MANE .32 955.79

1.00
929.99 5.74 5.00 955.79 930.00 5.74

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2359E+04 EXCESS= .OOOOE+OO OUTFLOW= .2359E+04 BASIN STORAGE= .2474E+00 PERCENT ERROR= .0

FOR STORM = 3 STORM AREA (SQ MI) =
66CTD MANE .32 953.28

5.00
930.18 5.70 5.00 953.28 930.00 5.70

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2343E+04 EXCESS= .OOOOE+OO OUTFLOW= .2343E+04 BASIN STORAGE= .2465E+00 PERCENT ERROR= .0

FOR STORM = 4 STORM AREA (SQ MI) =
66CTD MANE .32 950.00

10.00
930.49 5.64 5.00 950.00 930.00 5.64

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2318E+04 EXCESS= .OOOOE+OO OUTFLOW= .2318E+04 BASIN STORAGE= .2445E+00 PERCENT ERROR= .0

FOR STORM = 5 STORM AREA (SQ MI) =
66CTD MANE .32 944.64

30.00
935.40 5.56 5.00 944.64 5.56

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2283E+04 EXCESS= .OOOOE+OO OUTFLOW= .2282E+04 BASIN STORAGE= .2429E+00 PERCENT ERROR= .. 0

FOR STORM = 6 STORM AREA (SQ MI) =
66CTD MANE .32 936.76·

60.00
970.15 5.48
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CONTINUITY SUMMARY (AC-FT) - INFLOW= .2250E+04 EXCESS= .OOOOE+OO OUTFLOW= .2250E+04 BASIN STORAGE= .2427E+00 PERCENT ERROR= .0

FOR STORM = 7 STORM AREA (SQ MI) =
66CTO MANE .32 932.76

90.00
955.00 5.45 5.00 932.76 955.00 5.45

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2239E+04 EXCESS= .OOOOE+OO OUTFLOW= .2239E+04 BASIN STORAGE= .2426E+00 PERCENT ERROR= .0

FOR STORM = 8 STORM AREA (SQ MI) = 120.00
66CTO MANE .32 929.85 955.27 5.43 5.00 929.85 955.00 5.43

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2230E+04 EXCESS= .OOOOE+OO OUTFLOW= .2230E+04 BASIN STORAGE= .2426E+00 PERCENT ERROR= .0

FOR STORM = 9 STORM AREA (SQ MI) = 150.00
66CTO MANE .32 927.55 960.27 5.41 5.00 927.55 960.00 5.41

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2223E+04 EXCESS= .OOOOE+OO OUTFLOW= .2223E+04 BASIN STORAGE= .2425E+00 PERCENT ERROR= .0

FOR STORM = 1 STORM AREA (SQ MI) =
RC-WA MANE .69 974.33

.01
934.95 4.10 5.00 974.33 935.00 4.10

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2416E+04 EXCESS= .OOOOE+OO OUTFLOW= .2416E+04 BASIN STORAGE= .5557E+00 PERCENT ERROR= .0

FOR STORM = 2 STORM AREA (SQ MI) =
RC-WA MANE .69 973.67

1.00
935.08 4.10 5.00 973.67 935.00 4.10

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2412E+04 EXCESS= .OOOOE+OO OUTFLOW= .2412E+04 BASIN STORAGE= .5552E+00 PERCENT ERROR= .0

FOR STORM = 3 STORM AREA (SQ MI) =
RC-WA MANE .70 971.11

5.00
934.87 4.07 5.00 971.11 935.00 4.07

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2395E+04 EXCESS= .OOOOE+OO OUTFLOW= .2395E+04 BASIN STORAGE= .5532E+00 PERCENT ERROR= .0

FOR STORM = 4 STORM AREA (SQ MI) =
RC-WA MANE .70 967.81

10.00
935.52 4.02 5.00 967.80 935.00 4.02

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2370E+04 EXCESS= .OOOOE+OO OUTFLOW= .2369E+04 BASIN STORAGE= .5488E+00 PERCENT ERROR= .0

FOR STORM = 5 STORM AREA (SQ MI) =
RC-WA MANE .70 962.40

30.00
940.75 3.96 5.00 962.39 940.00 3.96·

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2334E+04 EXCESS= .OOOOE+OO OUTFLOW= .2334E+04 BASIN STORAGE= .5453E+00 PERCENT ERROR= .0

•
FOR STORM = 6 STORM AREA (SQ MI) = 60.00
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RC-WA MANE .70 954.56 970.87
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3.91 5.00 954.55 970.00 3.91

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2301E+04 EXCESSa .OOOOE+OO OUTFLOWa .2301E+04 BASIN STORAGE= .5445E+00 PERCENT ERROR= .0

FOR STORM = 7 STORM AREA (SQ MI) =
RC-WA MANE .70 . 950.47

90.00
956.34 3.89 5.00 950.47 960.00 3.89

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2290E+04 EXCESS= .OOOOE+OO OUTFLOW= .2289E+04 BASIN STORAGE= .5442E+00 PERCENT ERROR- .0

FOR STORM = 8 STORM AREA (SQ MI) = 120.00
RC-WA MANE .70 947.56 960.44 3.87 5.00 947.56 960.00 3.87.

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2280E+04 EXCESS= .OOOOE+OO OUTFLOW= .2280E+04 BASIN STORAGE= .5437E+00 PERCENT ERROR= .0

FOR STORM = 9 STORM AREA (SQ MI) = 150.00
RC-WA MANE .70 945.27 961.59 3.86 5.00 945.27 965.00 3.86

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2273E+04 EXCESS= .OOOOE+OO OUTFLOW= .2272E+04 BASIN STORAGE= .5432E+00 PERCENT ERROR= .0

FOR STORM = 1 STORM AREA (SQ MI) = .01
66T660 MANE 1.00 981.54 1061.83 4.16 5.00 981.49 1065.00 4.16

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2448E+04 EXCESS= .OOOOE+OO OUTFLOW= .2448E+04 BASIN STORAGE= .8035E+00 PERCENT ERROR= .0

FOR STORM = 2 STORM AREA (SQ MI) = 1.00
66T660 MANE 1.00 980.26 1071.13 4.15 5.00 980.26 1070.00 4.15

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2443E+04 EXCESS= .OOOOE+OO OUTFLOW= .2442E+04 BASIN STORAGE= .8027E+00 PERCENT ERROR= .0

FOR STORM = 3 STORM AREA (SQ MI) = 5.00
66T660 MANE 1.00 975.73 1090.18 4.11 5.00 975.73 1090.00 4.11

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2422E+04 EXCESS= .OOOOE+OO OUTFLOW= .2421E+04 BASIN STORAGEa .7998E+00 PERCENT ERROR= .0

FOR STORM = 4 STORM AREA (SQ MI) = 10.00
66r660 MANE 1.00 971.18 1101.26 4.06 5.00 971.15 1100.00 4.06

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2394E+04 EXCESS= .OOOOE+OO OUTFLOW= .2393E+04 BASIN STORAGE= .7935E+00 PERCENT ERROR= .0

FOR STORM = 5 STORM AREA (SQ MI) = 30.00
66T660 MANE 1.01 963.15 1130.25 4.00 5.00 963.15 1130.00 4.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2353E+04 EXCESS= .OOOOE+OO OUTFLOW= .2353E+04 BASIN STORAGE= .7883E+00 PERCENT ERROR= .0
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FOR STORM = 6 STORM AREA (SQ MI) =
66T660 MANE 1.01 954.54

60.00
970.96

SEBT-N2.0UT

3.93 5.00 954.53 970.00 3.93

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2313E+04 EXCESS= .OOOOE+OO OUTFLOW= .2312E+04 BASIN STORAGE= .7871E+00 PERCENT ERROR= .0

FOR STORM = 7 STORM AREA (SQ MI) =
66T660 MANE 1.01 950.47

90.00
959.68 3.90 5.00 950.47 960.00 3.90

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2299E+04 EXCESS= .OOOOE+OO OUTFLOW= .2298E+04 BASIN STORAGE= .7867E+00 PERCENT ERROR= .0

FOR STORM = 8 STORM AREA (SQ MI) = 120.00
66T660 MANE 1.01 947.56 960.29 3.88 5.00 947.56 960.00 3.88

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2287E+04 EXCESS= .OOOOE+OO OUTFLOW= .2286E+04 BASIN STORAGE= .7860E+00 PERCENT ERROR= .0

FOR STORM = 9 STORM AREA (SQ MI) = 150.00
66T660 MANE 1.01 945.27 964.78 3.87 5.00 945.27 965.00 3.87

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2278E+04 EXCESS= .OOOOE+OO OUTFLOW= .2277E+04 BASIN STORAGE= .7853E+00 PERCENT ERROR= .0

FOR STORM = 1 STORM AREA (SQ MI) = .01
66-660 MANE 2.16 981.49 1065.16 4.15 5.00 981.48 1065.00 4.15

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2448E+04 EXCESS= .OOOOE+OO OUTFLOW= .2446E+04 BASIN STORAGE= .1732E+01 PERCENT ERROR= .0

FOR STORM = 2 STORM AREA (SQ MI) = 1.00
66-660 MANE 2.16 980.23 1074.08 4.14 5.00 980.22 1075.00 4.14

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2441E+04 EXCESS= .OOOOE+OO OUTFLOW= .2440E+04 BASIN STORAGE= .1730E+01 PERCENT ERROR= .0

FOR STORM = 3 STORM AREA (SQ MI) = 5.00
66-660 MANE 2.16 975.70 1092.38 4.11 5.00 975.69 1090.00 4.11

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2421E+04 EXCESS= .OOOOE+OO OUTFLOW= .2419E+04 BASIN STORAGE= .1724E+01 PERCENT ERROR= .0

FOR STORM = 4 STORM AREA (SQ MI) = 10.00
66-660 MANE 2.17 971.11 1102.07 4.06 5.00 971. 07 1105.00 4.06

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2393E+04 EXCESS= .OOOOE+OO OUTFLOW= .2392E+04 BASIN STORAGE= .1710E+01 PERCENT ERROR= .0

•
FOR STORM = 5 STORM AREA (SQ MI) = 30.00

66-660 MANE 2.17 963.12 1129.92 3.99

page 126

•
5.00 963.12 1130.00 3.99

•



SEBT-N2.0UT
CONTINUITY SUMMARY (AC-FT) - INFLOW= .2352E+04 EXCESS= .OOOOE+OO OUTFLOW= .2351E+04 BASIN STORAGE= .1699E+01 PERCENT ERROR= .0

FOR STORM = 6 STORM AREA (SQ MI) =
66-660 MANE 2.17 954.52

60.00
973.35 3.92 5.00 954.51 975.00 3.92

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2312E+04 EXCESS= .OOOOE+OO OUTFLOW= .2310E+04 BASIN STORAGE- .1696E+01 PERCENT ERROR- .0

FOR STORM - 7 STORM AREA (SQ MI) -
66-660 MANE 2.17 950.47

90.00
961.13 3.90 5.00 .950.47 960.00 3.90

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2298E+04 EXCESS= .OOOOE+OO OUTFLOW= .2297E+04 BASIN STORAGE= .1695E+01 PERCENT ERROR= .0

FOR STORM - 8 STORM AREA (SQ MI) - 120.00
66-660 MANE 2.18 947.56 961.72 3.88 5.00 947.55 960.00 3.88

CONTINUITY SUMMARY (AC-FT) - INFLOW- .2286E+04 EXCESS= .OOOOE+OO OUTFLOW= .2284E+04 BASIN STORAGE- .1694E+01 PERCENT ERROR= .0

FOR STORM - 9 STORM AREA (SQ MI) = 150.00
66-660 MANE 2.18 945.26 966.54 3.86 5.00 945.26 965.00 3.87

CONTINUITY SUMMARY (AC-FT) - INFLOW- .2277E+04 EXCESS- .OOOOE+OO OUTFLOW= .2275E+04 BASIN STORAGE= .1692E+01 PERCENT ERROR- .0

FOR STORM - 1 STORM AREA (SQ MI) - .01
66T70B MANE 1.53 992.79 1066.34 4.07 5.00 992.78 1065.00 4.07

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2465E+04 EXCESS- .OOOOE+OO OUTFLOW= .2464E+04 BASIN STORAGE= .1229E+01 PERCENT ERROR= .0

FOR STORM - 2 STORM AREA (SQ MI) • 1.00
66T70B MANE 1.53 991.28 1069.72 4.06 5.00 991.28 1070.00 4.06

CONTINUITY SUMMARY (AC-FT) - INFLOW- .2460E+04 EXCESS- .OOOOE+OO OUTFLOW•.2459E+04 BASIN STORAGE- .1228E+01 PERCENT ERROR= .0

FOR STORM - 3 STORM AREA (SQ MI) =
66T70B MANE 1.53 986.11

5.00
919.18 4.02 5.00 986.11 920.00 4.02

CONTINUITY SUMMARY (AC-FT) - INFLOW- .2437E+04 EXCESS= .OOOOE+OO OUTFLOW= .2436E+04 BASIN STORAGE- .1223E+01 PERCENT ERROR= .0

FOR STORM - 4 STORM AREA (SQ MI) -
66T70B MANE 1.53 982.27

10.00
919.91 .3.98 5.00 982.26 920.00 3.98

CONTINUITY SUMMARY (AC-FT) - INFLOW- .2408E+04 EXCESS- .OOOOE+OO OUTFLOW= .2407E+04 BASIN STORAGE= .1214E+01 PERCENT ERROR= .0

FOR STORM = 5 STORM AREA (SQ MI) =
66T70B MANE 1.54 975.88

30.00
922.63 3.91 5.00
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CONTINUITY SUMMARY (AC-FT) - INFLOW- .2366E+04 EXCESS= .OOOOE+OO OUTFLOW- .2364E+04 BASIN STORAGE= .1206E+01 PERCENT ERROR= .0

FOR STORM = 6 STORM AREA (SQ MI) =
66T70B MANE 1.54 966.24

60.00
975.24 3.84 5.00 966.24 975.00 3.84

CONTINUITY SUMMARY (AC-FT) - INFLOW- .2323E+04 EXCESS- .OOOOE+OO OUTFLOW= .2322E+04 BASIN STORAGE= .1204E+01 PERCENT ERROR- .0

FOR STORM • 7 STORM AREA (SQ MI) =
66T70B MANE 1.54 962.02

90.00
960.70 3.81 5.00 962.02 960.00 3.81

CONTINUITY SUMMARY (AC-FT) - INFLOW••2309E+04 EXCESS= .OOOOE+OO OUTFLOW= .2307E+04 BASIN STORAGE- .1203E+01 PERCENT ERROR= .0

FOR STORM = 8 STORM AREA (SQ MI) = 120.00
66T70B MANE 1.54 958.94 964.40 3.79 5.00 958.94 965.00 3.79

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2296E+04 EXCESS= .OOOOE+OO OUTFLOW= .2295E+04 BASIN STORAGE= .1202E+01 PERCENT ERROR- .0

FOR STORM = 9 STORM AREA (SQ MI) - 150.00
66T70B MANE 1.54 956.52 966.42 3.78 5.00 956.51 965.00 3.78

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2287E+04 EXCESS= .OOOOE+OO OUTFLOW- .2286E+04 BASIN STORAGE= .1201E+01 PERCENT ERROR- .0

FOR STORM = 1 STORM AREA (SQ MI) = .01
CULVT MANE .33 992.74 1065.12 4.07 5.00 992.74 1065.00 4.07

CONTINUITY SUMMARY (AC-FT) - INFLOW- .2464E+04 EXCESS- .OOOOE+OO OUTFLOW= .2464E+04 BASIN STORAGE= .2612E+00 PERCENT ERROR= .0

FOR STORM = 2 STORM AREA (SQ MI) - 1.00
CULVT MANE .33 991.25 1069.94 4.06 5.00 991.25 1070.00 4.06

CONTINUITY SUMMARY (AC-FT) - INFLOW- .2459E+04 EXCESS= .OOOOE+OO OUTFLOW= .2458E+04 BASIN STORAGE- .2609E+00 PERCENT ERROR= .0

FOR STORM = 3 STORM AREA (SQ MI) =
CULVT MANE .33 986.09

5.00
920.05 4.02 5.00 986.09 920.00 4.02

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2436E+04 EXCESS= .OOOOE+OO OUTFLOW••2436E+04 BASIN STORAGE= .2600E+00 PERCENT ERROR= .0

FOR STORM - 4 STORM AREA (SQ MI) =
CULVT MANE .33 982.24

10.00
920.06 3.98 5.00 982.24 920.00 3.98

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2407E+04 EXCESS= .OOOOE+OO OUTFLOW= .2407E+04 BASIN STORAGE- .2579E+00 PERCENT ERROR= .0

•
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FOR STORM = 5 STORM AREA (SQ MI) =
CULVT MANE .33 975.82

30.00
924.88

SEBT-N2.oUT

3.91 5.00 975.81 925.00 3.91

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2365E+04 EXCESS= .OOOOE+OO OUTFLOW= .2365E+04 BASIN STORAGE= .2562E+00 PERCENT ERROR= .0

FOR STORM = 6 STORM AREA (SQ MI) =
CULVT MANE .33 966.23

60.00
975.11 3.84 5.00 966.23 975.00 3.84

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2322E+04 EXCESS- .OOOOE+OO OUTFLOW= .2322E+04 BASIN STORAGE= .2558E+00 PERCENT ERROR= .0

FOR STORM = 7 STORM AREA (SQ MI) =
CULVT MANE .33 962.01

90.00
960.23 3.81 5.00 962.01 960.00 3.81

CONTINUITY SUMMARY (AC-FT) - INFLOW- .2307E+04 EXCESS= .OOOOE+OO OUTFLOW- .2307E+04 BASIN STORAGE- .2557E+00 PERCENT ERROR- .0

FOR STORM = 8 STORM AREA (SQ MI) = 120.00
CULVT MANE .33 958.94 964.82 3.79 5.00 958.94 965.00 3.79

CONTINUITY SUMMARY (AC-FT) - INFLOW- .2295E+04 EXCESS= .OOOOE+OO OUTFLOW- .2294E+04 BASIN STORAGE= .2555E+00 PERCENT ERROR- .0

FOR STORM - 9 STORM AREA (SQ MI) = 150.00
CULVT MANE .33 956.51 965.27 3.77 5.00 956.51 965.00 3.78

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2286E+04 EXCESS= .OOOOE+OO OUTFLOW••2285E+04 BASIN STORAGE= .2552E+00 PERCENT ERROR- .0

*** NORMAL END OF HEC-1 ***

-----DSS---ZCLOSE Unit: 71 1 File: NEBUILD2.DSS
pointer utilizatlon: .29
Number of Records: 40
File size: 83.5 Kbytes
percent Inactive: .0

page 129



ELLSI0.0UT1····································.....
FLOOD HYOROGRAPH PACKAGE (HEC-l)

SEPTEl~BER 1990
VERSION 4.0

RUN DATE 05/18/2005 TIMe: 14:02:07·

u. S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING C~7ER

609 SECOND STREET
DAVIS, CALIFORNIA 95616

(916) 756-1104

x X XY.Y.XXXX XXXXX X
X X X X X XX
X X X X X
XXXXXXX XXXX X XXXXX X
X X >: X X
X X X X X X
X X XXXY.Y.XX XXXXX XXX

THIS PROG~' REP4~CES ALL PREVIOUS V~qSIONS OF HEC-l KNOWN AS HECI (JAN 73), HECIGS, HECIDB, AND HECIKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR~ HAVe: CHANGED FROM THOSE USED WITH THE 197)-STYLE INPUT STRUCTUrtE.
THe: DEfINITION OF -AMSKK- ON RM-CARD WAS CrlANGEO tilTH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
N~d OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE. SINGLE EVENT DN~GE CALCULATION. DSS:WRITE STAGE FREQUENCY.
DSS:READ TIME SERIES AT DESIRED CALCULATION' INTERVAL LOSS RAT£:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

HEC-l INPUT PAGE 1.

LINE 10...••..1. 2 .••.•.• 3 .•••... 4. •••... 5 ...•... 6 •..•.•. 7 ...••.. 8 .•..... 9 10

nLENAME: MIODOUT. OAT

VERSION 8.06 CpE 7/31/00

ALL CIP INFRASTRUCTURE IS IN PLACE. FUTURE COr-.'DITIONS IAN'DUSE IS IN PLACE
FLOW IS ROUTED UP ELLSWORTH ROAD IN A EARTH LINED CWU~EL

PRODUCED BY DIDBLE AND ASSOCIATES k~D HOSKIN ENGINEERING CONSULT~~TS.

File Name: FinalS .Dat

PAGE 2

Jan. 2000 by SZ (Wood/Patel) From Final7.dat - new Z-V & Sideweir
Jan. 2000 by SZ CWood/Patel) from Fina16.dat - 60t review comments
Dec. 1999 by SZ (Wood/Patel) from Fina15.dat
Dec. 1999 by SZ (Wood/patel) from Fina14.dat
Nov. 1999 by SZ (Wood/Patel) from Fina13.dat
June 1999 by SZ (Wood/Patell for Final Model from Optl.dat.
Hay 1999 by sz (Wood/patel) for Option I, Based on Model SDIB.DAT
MAY, 1999 BY VAS TO IJ>:CORPORATE INCREASE OF SUBBASIN RETENTION AND
REVISIONS TO THE REGIONAL DETENTION BASIN SIORAGE
FEB, 1999 BY VALERIE SWICK, FCD OF MARICOPA COUNTY
MAY. 1998 By D&A

Model files changed by Collins/pina Engineering
to reflect multi-use design concepts (recreation
and environment) proposed throughout the entire
D~F Corridor. July 2000

THIS MODEL WAS ORIGINALLY MIDOOUT.DAT
IT It~ BEEN MODIFIED BY CPE 17/2000)
FOR ALTERNATIVE 2 FOR THE EAST MARICOPA FLO~1AY

CAFACITY r~ITIGATION AND MULTI-USE CORRIDOR SnJDY
TO ROUTE BOTH TIle PO~'lERLINE FLOO~;AY

AND THE SANTAN FREEWAY CHANNEL INTO THE P.AY BASIN PRIOR THEIR OUTFALL
INTO THE EMF
JD RECORDS HODIFIED BY »lEC TO ESTABLISH 10-YEAR RUNOFF FOR USE IN
THE SCOUR ANALYSIS OF THE PROPOSED ELLSWORTH C~WEL (5-2005)

project 10: ELLSWORTH - Major Basin: 01 - Return Period: 10 YEARS
MODIFIED BY AMEC FOR SCOUR ANALySIS 5-2005
THIS MODEL IS THE FUTU"E CONDITIONS MODEL FOR THE ELLSWORTH ROAD IMPROVEMENTS
AND CI'.ANNEL DESIGN PROJECT. IT HAS BEEN CI'.ANGED FROM THE PREVIOUS MODEL BY
R,mIRECTING FLO;;S FROM SUBBASINS 61A, 61B. AND 67E TO FOLLOW THEIR EXISTING
CONDITIONS FLOlrl PATHS - WEST ACROSS ELLSt..1)RTH ROAD. THE PREVIOUS MODEL HAD
FLQt'!$ FROM THESE SUBBASINS FLOt-lING SOtrrH DO'tIN ELLSHORTH ROAD TO SUBBASIN 660.
(cwr 4/l7/03)

REVISED ­
REVISED -

REVISED BY VALERIE SWICK, FEB. 26, 1998
HEC-1 INPUT

Revised
Revised
Revised
Revised
Revised
Revised
Revised
REVISED

10
10
10
10
10
10
10
ID
10
10
10
10
10
10
10
10
10
ID
10
ID
10
ID
10
ID
10
10
10
10
10
ID
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
H
42
B
<4
45
46
47
48
49
50
51
52
53
54
55

LINE 10 ..•..•. 1. ....•. 2 ••••••• 3 ••.•••• 4 •••• , •• 5 ••••••. 6 •.•••.. 7 ••••.•• 8 ••.•••• 9 ...... 10

56
57

10
10 FLOWS FROM DETENTION BASIN LOCATED AT NE CORNER OF ELLIOT AND ELLSWORTH ROADS
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59
59
60
61
62
63
64
65
66
67 '
69
69
70
71
72
73
74
75
76
77
79
79
90
91
,92
"93
94
95
96
97
99
99
90
91
92
93
94
95
96
97
99
99

100
101
102
103
104
105
106
107
109
109
110

ELLSI0.0UT
10 IS ROtITED TO THE SOtITH71EST 9Y SIPHON DRAi-; TO SUBBASIN 70A. FROM THERE THEY
10 WILL BE ROUTED BY A CHM~EL TO THE EMF. FLO~S FROM SUBBASINS ADJ~CENT TO
ID SANTAN FP.EEt·IA.Y ALIGNMENT WILL BE ROlITED SOUTH TO SUBBASIN 70A HHERE THEY WILL
ID BE COMBINED HITH FLOW IN SIPHON DRA\~.

ID
ID EAST MESA AREA DRAINAGE MASTER PLAN
ID AREA SOlJTH OF SUPERSTITION !U.S. H'IY 60)
ID AUGUST 1997
ID SOUTHEAST MESA HIGH RESOLUTION MODEL
ID
10 ·1II···· ...... ··FUI'URE CONDITION HODEL OF THE \-ZATERSHED· .. ••• .. ••••••• ... ••••••••••
ID
10 •••• ········ATTENTION···· .... ••• •• ••• ••• •••• •••••••••••••••••••••••••••••••••
ID SU!lBASINS 75. 79)\, 79B. 7BE. LANDUSES t'!E:RE NOT
10 CRANGED 3ECAUSE IT WAS FELT THAT THEIR PJTURE CO~~IT!ONS LANDUSES WOULD BE
10 SIMILAR TO THE EXIST!NG CONDITIONS LANOUSES.
ID RETENTION VOL1JI4ES WILL ALSO NOT BE UTILIZED FOR StlBBASINS 75. 79A, 79B, 79E
!D SOME QUEEN CREEK SUBBASINS WILL ALSO NOT HAVE RETENTION VOLUMES, EITHER
ID BECAUSE THEY LIE IN PINAL COtJNr! AND WE DONT KNOW PINAL COUNTIES PLANS OR
10 THEY LIE IN THE SANTAN MOUNTAINS AND WON'T GET DEVELOPED
ID WILLIM4S GAT~dAY AIRPORT (SUBBASINS 90A. 90B, 81A, k~D 91B) ARE MODELED AS
10 FUTL~E CONDITIONS AND HAVE RETENTION VOLUMES FOR THE lOOYR 2HR STORM
10 .
ID FILEN~4E: SDIBB.DAT
ID
10 THIS MODEL REPRESENTS THE FUTURE CONDITION OF THE WATERSHED.
10 TOTAL DRAINAGE AREA IS APPROXI~~TELY 213 SQ. MI.
ID THIS MODEL USES A Kn VALUE OF 0.09 Foa DESERT LAND USE DUE TO SHEET FLOW
ID CONDITIONS.
10
ID 10 -YEAR 24-HOU? FREQUENCY
10 AREAL REDUCTIONS FROM FCC HYDROLOGY MANUAL
10 THIS HODEL INCLti'DES INF!.OW FROM NORTH OF TEE SUPERSTITION FREEWAY
10 AND EAST OF THE CAP
ID
ID DATA FROM THE QUEEN CREEK ADMS HAS BEEN ADDED TO CALCULATE FLOWS INTO THE
10 Er-1F. MUSKINGUM ROUTING NSTEPS \,':ERE ADJUSTED TO BE \·lITHIN THE SUGGESTED
In RANGE.
ID
ID METHODOLOGY
ID THE US CORPS OF ENGINEEaS FLOOD HYDROLOGY MODEL HEC-l DATED SEP1990 VER 4.0
In SCS TYPE II RAINFALL DISTRIBUTION
ID S-GRAPH HYDROGRAPH
ID GREEN k~D N4PT INFILTRATION EQUATION USED FOR CALCULATING LOSSES
10 NORMAL DEPTH STORAGE CP~EL ROUTING
ID APPROXI~ATE DIRECTION, LOCATION, k~D LENGTH OF THE WASHES HAVE BEEN
ID EVALUATED BASED ON FIELD INVESTIGATION. USGS HAPS. LANDIS AERIAL SURVEYS
10 D~_TED 2994
ID THE NOAA TECHNICAL MEMORANDu~ NOAA ATLAS 2 DEPTH AR&~ RATIOS
ID
10 ORIGINAL STu~Y PERFORMED BY LISA C. YOUNG AND AFSHIN AHOURAIYAN~ UPDATED BY
ID DAVID DEGERNESS (OCT-DEC, 19961. REVImED BY VALERIE A. SlnCK
ID AND N4IR MOTN4EDI OF THE FLOOD CONTROL DISTRICT

HEC·1 INPUT PAGE

•

•
LINE ID••.•... 1. •..... 2 ••••••• 3 ••••••• 4 ••••••. 5 .•.••.. 6 ••••••• 7 9 ••••••• 9 .••••• 10
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KK SOSS
KM INFLOW FROM SOSSAMAN BASIN VIA SOSSk~ CHANNEL

••••• Preserved

HYDROLOGY aaANCH ENGINEERING DIVISION, FLOOD CONTROL
DISTRICT OF ~ARICO?A COUNTY. DECEMBER - JULY 1995.

•

I<ESA ADMP - SOUTH OF SUPERSTITION F.-Y. fUTURE CONDITIONS

0000 600

0.005 0.009 0.011 0.014 0.017 0.020 0.023 0.026
0.035 0.038 0.041 0.044 0.049 0,052 0.056 0.060
0.072 0.076 0.090 0.095 0.090 0,095 0.100 0.105
0.120 0.126 0.133 0.140 0.H7 0.155 0.163 0.172
0.203 0.219 0.236 0.257 0.283 0.397 0.663 0.707
0.776 0.791 0.904 0.915 0.825 0.934 0.942 0.849
0.969 0.975 0.891 0.997 0.993 0.999 0.903 0.909
0.922 0.926 0.930 0.934 0.939 0.942 0.946 0.950
0.959 0.962 0.965 0.969 0.971 0.974 0.977 0.980
0.989 0.992 0.995 0.999 1.000

0.01
0.002
0.032
0.069
0.115
0.191
0.758
0.963
0.919
0.956
0.996

1.0
5.0

10.0
30.0
60,0
90.0

120.0
150.0

lAPR97

ASSUMED VELOCITY OF 1 FT/SEC FOR SHEET FLO;!, 2-3 FT/SEC FOR WASH/NATURAL
CHANNEL, 3 FT/SEC FOR ROAD AND GRASS CP~EL, 10FT/SEC FOR CONCRETE CP~EL

NOTE: MUST USE NDIBF.DSS AS THE DSS FILE TO IMPORT FLOWS ACROSS THE
SUPERSTITION FRE~~AY.

VELOCITIES FOR ADMP IMPROVEMENT CHAh~ELS FROM DIBBLE AND ASSOCIATES
SUGGESTED ALTERNATIVES (JlJLY I, 1997)

5
5

IS
2.30

0.000
0.029
0.06<
0.110
0.191
0.735
0.956
0.913
0.953
0.983
2.296
2.231
2.162
2.070
1.978
1.946
1.919
1.999

• DDM

ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID D[)fo'o MCtlHP2 SE
• DIAGRAM
IT
10
IN
JD
PC
PC
PC
PC
PC
PC
PC
PC
PC
PC
JD
JD
JD
JD
JD
JD
JD
JD

111
112
113
11·1
115
116
117
119
119
120
121
122
123
124

125
126
127
129
129
130
131
132
133
134
135
136
137
139
139
1.;0
141
142
113
1<4
145
146

147
149



149
150
151

ELLS1 0 .otrr
Kfo1 01 CARDS ARE BASED ON THE PEAK OF 1800CFS TO SOSSAP.AN CH.~,lIi1.JEL

BA 12.50
ZR .QI A.SOSSAHAN DRAIN B.AT SUPERSTITION C.FLOOI E=5MIN F=100YR

152
153
154
155
156
157

· DOM ••••• Preserved

XX RSOSS
KH ROUTE FLOWS VIA SOSSAMAN C~EL TO BASELINE ROAD
RS 1 FLO~'l -I
RC .030 .025 .030 3500 .005
RX 0 5 10 35 75 110 115
RY 10 10 10 4 4 10 10

.. DOM Updated
HEC-l INPUT

120
10

PAGE

LINE

158
159
160
161
162
163
164
165
166
167

168
169
170
171
172

173
174
175

176
177
178
179
180
181
182

183
184
185
186
187
188
189
190
191
192
193
194

LINE

10••••••• 1. ••••.• 2 ••••••• 3 ••••••• 4 •..•••• 5 ••.•••• 6 ••••••. 7 ••••••. 8 •••••.• 9 •••••• 10

XI: 59A
K~1 BASIN 59A
K1., THE FOLLOtHNG PARAl-iETERS HERE PROV!DED FOR THIS BASIN
1:11 L= .9 Lea= .3 S= 34.9 Kn= .070 LAG= 29.7
I:M PHOENIX VALLEY S-GiU'.PH WAS USED FOR THIS B!\SIN
BA .26
LG .23 .25 4.55 .42 33.00
UI 30. 77. 144. 186. 246. 364. 293. 226. 172. 123.
UI 64. 48. 30. 15. 9. 9. 9. O. o. O.
UI O. O. O. O. O. O. O. O. O. O.

· 00." Preserved .....
XX R59A
KM RETAIN THE 100 YEAR 2 HOUR RUNOFF VOL'(;1"JE:
OT D59A 2
01 0 10000
DQ 0 10COO

· DDM ...... Preserved

XX C59A
KM SOSSA.'IAN DRAIN AT BASELINE ROAD
HC 2· DOM ..... Preserved

XK 59A59B
KH ROtrrE S59A TO 59B VIA SOSSAMAII CHANNEL
KM BLOCK '.olALL ON LEFT BANK. SOSSA/.,!\N ROAD ON RIGHT BANK
RS 4 FLON -1
RC .025 .018 .013 6500 .0015
RX 0 3 13 38 78 103 128 203
RY 16 10 10 0 0 10 8 10

· Dor., Updated

KX 59B
xr., BASIN 59B
XM THE FOLLOWING P~~1ETERS WERE PROVIDED FOR THIS BASIN
KM L= 1.2 Lca= .7 S= 33.9 Kn,. .087 LAG= 58.3
Kr1 PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA .94
LG .22 .24 4.65 .41 24.00
UI 54. 54- 93. 193. 244. 284. 318. 361. 415. SOl.
UI 653. 666. 546. 473. 422. 364. 319. 273. 233. 172.
UI 110. 94. 89. 68. 54. 54. 19. 17. 17. 17.
UI 17. 17. 17. 17. O. O. O. O. O. O.
UI O. O. O. O. O. O. O. O. O. O.

· DDM Preserved .....
HEC-1 INPUT PAGE 5

10 ••••••• 1. •••••. 2 ••••••• 3 ••••••• 4 ••••••• 5 ••••••• 6 ••••••• 7 ••••••• 8 ••••••• 9 •••••• 10

195
196
197
198
199

KX
K1.,
OT
01
DQ

R59B
RETAIN

D59B
o
o

100 YR
63

10000
10000

2 HR RUNOFF VOLm1E

200
201
202

.. nor., .......... Preserved

KK C59B
XI1 SOSSA/·tAN CHANNEL AT GUADALUPE ROAD
HC 2

.. DO...., ........ Preserved ............

203
204
205
206
207
208

209
210

xX 59BT60
KM ROUTE
RS 4
RC .02
RX 0
RY 8.5

• DOM

KK 60
KM BASIN 60

59B TO 60
FLOW
.Oll
518
8.5

Updated

GUADALUPE C~~EL. Assumed v=Sft/sec for NSTP calculation
-1

.02 5500 .0005
522 522 560 560 580 2580
8.5 0 0 8 7 6

Page 3



211
212
213
2H
215
216
217
218
219
220
221
222
223

ELLSI0.0lTI'
KM THE FOLLOWING PJt..RA'-'E:TER5 HERE: PROVIDED FOR THIS BASIN
KM L= 2.4 Lea: 1.4 S= 31.8 Kn= . 087 LAG= 102.0
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN

BA 2.30
LG .18 .24 4.65 .43 35.00
UI 76. 76. 76. 76. 130. 250. 286. 330. 364. 395.

UI 422. 452. 484. 522. 571- 607. 689. 820. 915. 1008.

UI 865. 793. 723. 669. 626. 591- 536. 496. 459. 424.

ill 387. 362. 324. 276. 219. 169. 13<. 134. 126. 125.

UI 121. 76. 76. 76. 76. 56. 23. 23. 23. 23.

UI 23. 23. 23. 23. 23. 23. 23. 23. 23. 23.

UI O. O. O. O. o. o. a. o. O. O.

UI o. a. a. o. O. o. O. O. O. O.

· OOM preserved

•
224
225
226
227
228

KK
KM
DT
01
DO

R60
RETAIN

060
a
a

100 YR
170

10000
10000

2 HR RUNOFF VOLti'ME:

1
• DDM ••••• preserved

HEC-l INPUT PAGE 6

LINE ID ...•••. 1 2 3 4. ...•.. 5 ....•.. 6 7 8 •••••.• 9 10

229
230
231
232

KK EMFGUA
KM C~~BINE 559 k~D 560 AT D~F. GUADALUPE ROAD
KO 21
HC

233
23';
235
236
237
238

· OOM preserved •••••

KK GUATEL
KM ROlTI'E EMF FLOt-l FROM GUADALUPE ROAD TO ELLIOT ROAD
RS 3 FLON -1
RC . 03 .022 .03 6000 .0003
RX a 500 520 553 693 726 7.;0 742

RY 14 12 11 a a 11 11 12

Updated

•493.
2'; .

O.
O.

624.
24.

O.
O.

778.
24.

O.
O.

3<'4

988.
2<.

O.
O.

709.
45.

O.
O.

54.00
543.

79.
o.
O.

.41
438.
120.

O.
O.

4.70
338.
139.

o.
o.

.25
155.
253.

O.
O.

64
BASIN 64

THE: FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
L= 1.2 Lea= .6 S= 25.4 Kn= .051 h~G=

PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
.81
.18
79.

388.
O.
O.

ItK
KM
KM
KM
KM
BA
LG
UI
UI
UI
UI

• OOM

239
240
241
242
243
244
245
246
247
248
249

.. COM Preserved

250
251
252
253
25';
255
256
257
258

KK
KM
KM
Ko'!
KM
1'0
OT
01
DO

R64
R64 IS WHAT REo'II\INS AFTER THE DIVERSION OF FLOW UP TO 67 AC·FT. THIS
TO TAPE 21 FOR RECALL INTO FCO' S EMF MODELS. KK BLOCK THERE MUST BE
TO REFLECT THE CHANGE OF vl'H..I\.T GETS SENT TO THE TAPE 21.
RETAIN 100 YR 2 HR RUNOFF VOLUME

21
D64 67

a 10000
o 10000

IS SENT
UPDATED

• DOM ••••• Preserved

259
260
261

KK &"'FELL
KM COMBINE EMF FLOW WITH FLOW FROM SUBBASIN 64 AT ELLIOT ROAD
HC 2

262
263
264
265
266
267

Kit ELT,,:AR.
KM ROUTE EMF FLOW AT ELLIOT ROAD TO t~A.RNER ROAD VIA THE EMF
RS 2 FLO,: -1
RC .03 .022 .03 5500 .0003
RX a 500 520 553 693 726 740 742

RY 14 12 11 a a 11 11 12

1 HEC-l INPUT PAGE 7

LINE 10.....•. 1 2 3 4 5 6 7 8 9 10

268
269
270
271
272
273
274
275
276

KK 62B
KM BASIN 62B
KM THE FOLLOWING PARAHETERS WERE PROVIDED FOR THIS BASIN
KM L: .6 Lea= .3 S= 47.5 Kn.... 021 LAG..
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA .23
LG .11 .25 4.65 .·16 78.00
UI 334. 940. 431. 83. O. O. O.
UI O. O. O. o. O. O. O.

8.0

O.
O.

O.
o.

O.
O. •page 4



217
278
279
280
281

KK
KM
DT
DI
DQ

R62B
RETAIN

0623
o
o

100 YR 2 HR R~roFF VO~UME

19
10000
10000

ELLS 1 0 •OUT

... ODM ........... Preserved

5280
127

o

282
283
284
285
266
287

KK
KM
RS
RC
RX
RY

• DOM

62BTD
ROUTE

6
.045

o
3

628 TO 620 VIA HAWES ROAD
FLOW -1

.04 .045
100 125

2 1.50

Updated

.0041
177

o
179
1.5

224
2

324
3

288
289
290
291
292
29~

294
295
296
297
298

KK
KM
KM
KH
KH
BA
LG
UI
UI
UI
UI

.. DDM

620
BASIN 620

THE FOLLOtHNG PARAMeTERS WERE PROVIDED FOR THIS BASIN
r..:s .9 Lea::.. .3 S= 30.7 Kn~ .045 LAG= 21.3
PHOENIX MOUNTAIN S-GRAPH >lAS USED FOR THIS BASIN

.46

.23 .25 4.65 .40 50.00
76. 300. 519. 753. 475. 369. 286. 203. 163. Ill.
85. 63. 47. 36. 26. 14. 14 . 14. 14. O.

O. o. o. o. o. o. o. o. o. o.
o. o. o. o. o. o. o. o. o. o.

Preserved

KK
Kf1
DT
01
DO
.. DDt-1

299
300
301
302

• 303

LINE

304
305
306

R62D
RETAIN 100 YR 2: HR RUNOFF VOLUME

0620 35
o 10000
o 10000

...... Preserved
HEC-1 INPUT

10•...••. 1. •••••• 2 ••..... 3 .•.....4. 5 •..•. , .6 .••• " .7 ..••... 8 .••..•. 9 •••..• 10

KK CP62D
I~ COMBINE FLONS FROM SUBBASINS 62B AND 620
HC 2

.. COlli ......... It Preserved ............

PAGE

3600
753

o

307
308
309
310
311
312

KK
KM
RS
RC
RX
RY

• DOM

62DTF
ROUTE

4
.045

o
3

620 TO 62F VIA HANES ROAD
FLO~'; -1
.024 .045
500 750
1.5 1.25

Updated

.0033
793

o
796

1.25
1046
1.5

1546
3

313
314
315
316
317
318
319
320
321
322

KK 62F
KM BASIN' 62F
KM THE FOLLOWING P~~ETERS WERE PROVIDED FOR THIS BASIN
KM L= .6 Lea= .4 S. 31.9 Kn= .042 LAG= 18.1
KM PHOENIX VALLEY S·GRAPH V1AS USED FOR THIS BASIN
BA .26
LG .21 .25 4.65 .41 54.00
UI 66. 224. 350. 546. 371. 235. 98. 56.
UI O. O. O. O. O. O. O. O.
UI O. o. O. O. O. o. O. O.

18.
O.
o.

IS.
O.
O.

• Do.~ Preserved

323
324
325
326
327

KK
KM
DT
01
DQ

R62F
RETAIN

D62F
o
o

100 YR 2 HR RUNOFF VOLur'E
18

10000
10000

328
329
330

.. DDi'1 ....... Preserved

KK CP62F
KM Cor'BINE FLQ\-IS FROM 620 AND 62 F
HC 2

.. DD."f .......... Preserved

331
332
333
334
335
336
337

KK 62T63
KM ROUTE CP62F TO SL~BASIN 63 VIA WASH.
KM NASH CROSSES HAWES. NORTH OF ELLIOT
RS 7 FLO~' -1
RC .045 .04 .045 6000 0.0055
RX 0 500 750 770 780
RY 5 4 3 0 0

800
3

1050
4

1550
5

... DOM Inserted
HEC-l INPUT PAGE

LINE 10 1. •••••• 2. 3 4 5 6 7 ......• 8 9 10

page 5



ELLS10.0vr

•2401.
O.
O.

485.
O.
O.

689.
O.
O.

26.8

930.
O.
o.

1291.
35.

O.

55.00
1159.

35.
O.

.43
180.

35.
O.

4.65
595.

35.
O.

.25
346.
113.

O.

63
BASIN 63

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
L= 1.4 Lea= .7 5= 28.2 Kn= .035 lAG=
PHOENIX VALLEY S-GaAPH WAS USZD FOR THIS BASIN

.91

.18
114.
170.

O.

KK
KH
10M
KM
KM
BA
LG
UI
UI
UI

338
339
340
341
342
343
344­
3·15
346
341 ..

• OOM Preserved

348
349
350
351
352

KK
KM
DT
01
OQ

1'.63
RETAIN

063
o
o

100 YR
11

10000
10000

2 HR RUNOFF VOLUME

• DOM ...... preserved

353
354
355

KK CP63
KM COMBINE FLOWS FROM SUBBASIN 63 AND CP62F
HC 2

.. OOM ...... Preserved

5280
1010

o

356
351
358
359
360
361
362

KK
KM
KM
RS
RC
RX
RY

63T11
ROUTE CP63 TO S11 VIA SHEET FLOW
SOSSAMAN SOUTH OF ELLIOT

6 ncr.., ~1

.055 .045 .055
o 1000 1005
650

.0005
1013

3
1043

5
1543

2
2043

5

.. DOM Updated

10•...... 1. ••••.• 2 30 ••..•• 4 •..•... 5 .••••.. 6 .•••.•. 1 ..••••. 8 .•..••• 9. " 10

363
364
365
366
361
368
369
310
311

LINE

KK 68B
KM BASIN 6BB
KM THE FOLLOWING PARN~ET2RS WERE PROVIDED FOR THIS BASIN
K/4 L= .6 Lea= .3 S= 32.3 Kn= .020 LAG- 7.1
KH PHOENIX VALLEY S-GRAPH NAS USED FOR THIS BASIN
BA .25
LG .10 .25 5.20 .36 80.00
UI 377. 1018. 412. 12. O. O. o. O.
UI O. O. O. o. O. O. O. o.

HEC-1 INPUT

o.
o.

o.
o.

PAGE 10 •312
313
314
315
316

KK
KM
DT
01
DO

1'.68
RETAIN

D6BB
o
o

100 YR 2 HR RUNOFF VOLtt~E

2.
10000
10000

371
318
319
380
381
382

KK 68B'!69
KrJl ROUTE S6BB TO S69 VIA WASH CROSSING HAWES
RS 3 FLm·, -1
RC .045 .04 .045 2150 .0036
RX 0 500 950 1003 1001 1051 1511 2011

RY 4 3.5 3 0 0 2 2.5 3

383
384
385
386
381
388
389
390
391

KK 69
KM BASIN 69
KM THE FOLLOI-lING PARAMETERS >IERE PROVIDED FOR THIS BASIN
KM L= .1 Lea= .3 S= 22.4 1\n= .020 LAG- 9.0

KM PHOENIX VALLE'i S-GRAPH ~oJAS USED FOR nus BASIN

BA .09
LG .10 .25 4.10 .45 80.00
UI 104. 320. 2130 54- 11. O. O. O. O. O.

UI O. O. O. O. O. O. O. O. O. O.

. DOM Preserved •••••

392
393
394
395
396

KK
10M
OT
01
OQ

1'.69
RETAIN

069
o
o

100 YR
9

10000
10000

2 HI'. RUNOFF VOLUME

• ODt"l ••••• Preserved

.. DOM ....... Preserved

KK C69
KM COMBINE FLOWS FROM SUBBASIN 68B AND 69
HC 2

391
398
399

400
401
402
403
404

KK
KM
RS
RC
RX

69T11
ROUTE

1
.055

o

S69 TO S11
FLO>!
.045
500

VIA ~'ASH AND SHEET FLO>!, INCREASE OVERBANK N VALUES
-1

.055 6000 .0033
1000 1001 1002 1500 2000 2500 •Page



';'05 RY 2
ELLSIO.Otrr

o 2

... DDM Inserted
HEC-l INPUT PAGE 11

LINE In 1. 2 3 •••••• A ...•.. . 5 6 ••••••. 7 .•••••• a 9 10

406
~07

408
409
410
411
412
413
414
415

KK 7l
KM BASIN 7!
XM THE FOLLOtolING PA..RAl-1ETERS t-iER£ PROVIDED FOR THIS BASIN
J(J~ L= 1.6 Lca= .8 S· 26.4 Kn: .020 LAG· 16.8
ii:M PHOENIX VALLEY S-GRAPH \'IAS USED FOR THIS BASIN
BA 1. 09
LG .10 .25 4.65 .47 80.00
UI 331. 1085. 1805. 2349. 1.;59. 780. 329. 144. 67. 67.
UI O. O. o. o. o. o. o. o. o. o.
UI o. o. o. O. o. o. o. o. o. o.

416
417
41a
419'
420

R7l
RETAIN

D7l
o
o

100 YR 2 HR RUNOFF VOLm1E
106

10000
10000

... DDt-1 preserved

421
422
"*23
42.;
425
426

I:K C7l
K~I original wording "COt~BINE: S7l ',IITH S69 AND S6aB"
Y.M WdS revis~d by Dibble to be ·COM9rNE FLOWS ~ROM 563. S68B. S69 AND S71.

K!4 \'1HICH Cor~9INES HYDROGRAPHS 63T71. 69T71 AND R7P
KM CONCENTRATION POINT IS ALONG SOSS~~~ AT THE MESQUITE ST ALIGNMENT
HC 3

427
428
429
430
431
.; 32
433

Xl(
KM
Kr-t:
RS
RC
RX
RY

71T72
ROUTE C71 TO 572 VIA DIKE

t·1A5H t-:EST OF INTERSECTION OF SOSSAMAN & "IARNER
FLOil -1

_055 .0·15 .055 3750 .0037
0 500 1000 1007 1017 1025 1530 2030
9 a .5 8 0 0 8 8.5 9

... DDM Insert.ed .............

50.
O.
O.

153.
O.
O.

2n.
O.
O.

20.3

566.
O.
o.

912.
O.
O.

80.00
1347.

O.
O.

.33
1496.

O.
O.

5.40
906.

O.
O.

.25
6"00.
43.

O.

72
BASIN 72

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
L. 1.6 Lea. .9 S= 13.1 Kn•. 020 LAG.
PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN

.84

.10
161.

43.
O.

KK
KM
KM
KH
KM
BA
LG
UI
UI
UI

434
435
436
<37
438
<39
440
441
442
443

• DOM Preserved
nEC-1 INPUT ?AGE 12

LINE ID 1 2 ......• 3 .•.•.. _.; ....••. 5 6 ••....• 7 •.•.•.. 8 •.....• 9 ..•. •. 10

444
445
446
447
44a

KK
KM
DT
01
DO

R72
RETA.IN

072
o
o

100 YR 2 HR RUNOFF VQLrn1E
83

10000
10000

• CONCENTRATION POINT ADDED PRIOR TO EMF COMBINE SO THAT FLD:jS CAN BE SENT TO
• TAPE21.

449
450
451

K}\ CPKNOX
KO
HC

21

... DDM Prese~Jed ...........

452
453
454

Ki: E!-1F1-1AR
KM COMBINE ROUTED FLOW FROl~ 7l WITH 72 WITH El4F IHYDROGR.~PH ELT'''A.'l.}
He 2
... DDM ....... Preserved ......

455
456
457
45a
459
460

KK ~IARTKN

KM ROUTE EMF t·1AF.~:ER ROAD FLOW TO KNOX ROAD
RS 1 FLO'..1 -1
RC .03 .022 .03 2500 .0003
RX 0 500 520 553 693 726 740 7.;2
RY 14 12 11 0 0 11 11 12

461
462
463
464
465
466
467
468

KK 70B
KM BASIN 70B
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS EASIN
KM u= 1.6 Lea= 1.1 S"" 29.9 Kn= .022 LAG= 20.7
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA .38
LG .11 .15 8.00 .12 76.00
UI 68. 259. 3~0. 636. 615. 418. 267. 119. 73. 30.

page 7



100 YR 2 hR RUNOFF VOLUHE
38

10000
10000

469
no

471
472
473
474
~ 75 '

U! 19.
UI O.

• DDM

KK R70B
KH RETAIN
DT D70B
DI 0
DQ 0

19.
O.

preserved

O.
O.

O.
O.

ELLSI0 . mIT
O. O.
O. o.

O.
O.

o.
O.

O.
O.

O.
O. •

2011
3

1511
2.5

1011
2

.0041
1007

o

5500
1003

o

70B TO 76B VIA WASH CROSSING SOSSAMAN, SOUTH OF WARNER RQ~

FLOH -1
.04 .045
sao 1000
3.5 3

70BT76
ROtITE

6
.045

o
4

I\K
}:H
RS
RC
RX
RY

476
477
47B
479
4BO
';81

HEC-l INPtIT PAGE 13

LINE ID 1. 2 •.•...• J. 4 •.•...• 5 •..•... 6 .•...•• 7 ...••.. 8 9 ...•.. 10

4.82
4B3
4B4
4B5
486
487
4BB
4B9
490
491

492
493
494
495
496

497
49B
499
sao

501
502
503
504

50S
506
507
508
509
510

511
512
513
514
SIS
516
517
518
519
520
521

KK 76B
KM BASIN 76B
KM THE FOLLO~HNG PARAMETERS ~'!ERE PROVIDED FOR THIS BASIN
KM L· 1.8 Lea= .9 S. 27.4 Kn~ .021 LAG= 18.9
KH PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA .64
LG .10 .15 8.BO .09 78.00
UI loiS. SIS. 789. 1294. 957. 629. 30J. 157. 70. 35.

UI 35. O. O. O. o. o. O. O. O. O.
UI O. o. o. o. o. O. o. o. o. o.

. DOM Preserved

KK R76B
KM RETAIN 100 YR HR RUNOFF VOLUHE
DT D763 66
DI a 10000
DQ 0 10000

iCK KNOX
KM COMBINE FLC\'iS AT I\::-JOX ROAD
KO 21
HC

KK ENF'KNX •KM COMBINE FLm·:S INTO ThE EMF AT KNOX ROAD
Kr·1 THIS COMBINES HYDROGRAPHS WARTKM. 70BT76 and R76B.
HC 2

KK KNXTRY
Kr~ ROtITE EHF KNOX ROAD FLO;! TO RAY ROAD
RS 1 FLm"l -1
RC .03 .022 .03 3000 .0003
RX 0 sao 520 553 693 726 740 742
RY 14 12 11 0 0 11 11 12

KK 65A
KM BASIN 65A
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KH L= 1.6 Lea=: .9 S= 51.2 Kn= .053 LAG: 41.5

KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA 2.54
LG .15 .25 "5.10 .35 59.00
UI 206. 248. 735. 1001. llB8. H23. 1760. 2487. 2309. IB35.

UI 1546. 1269. 1035. 777. 457. 351. 292. 206. 143. 63.

UI 63. 63. 63. 63. o. o. o. o. o. C.

UI O. O. o. O. O. O. O. O. O. O.

HEC-l INPUT PAGE 14

LINE 10...•.••1 ••..••• 2 .....•. 3 •••.... 4 •.•.•.. 5 6 7 ••..•.. 8 ••..... 9 ....•. 10

KK
KH
DT
01
DQ
• DOM

522
523
524
525
526

R65A
RETAIN 100 YR 2 HR RUNOFF VOLtJ14E

D65A 174
a 10000
o 10000

••••• Preserved

KK CAPIA
KM INFLOW FRa~ EAST OF THE CAP THROUGH 2 - 72" PIPE OVERCHUTES
KM STATION ~131.90 AND 15B.00 SALT·GILA AQUEDUCT REACH 2
KM QI CARDS BASED ON PEAK OUTFLOW FROM OVERCHUTES OF 217 CFS.
IN 60
BA .01
QI 0 65 217 217 217 217 217 217
QI 217 217 217 217 217 217 217 217
or 217 217 217 217 217

527
528
529
530
531
532
533
534
535

• DOM Preserved •••••

217
217

217
217

•Page 8



ELLS10.0UT

2011
4

1511
3.5

1032
3

.010
1026

o

4900
1006

o

KK RCAPIA
}:N ROUTE FLOH FRQr1 CAP DVERCHUT£ TO A POINT ON THE r-lARICOPA/PINAL COLJ'NTY LINE
KM 2000 FEET NORTH OF THE GUADALUPE ROAD COU1ITY LINE INTERSECTION. ROUTING mLl.
nl BE BY A NAruRAl. CHANNEL. TillS IS THEN ROlITED FOR 1200 IT
KM IN A CH~lEl. (DIBBl.E 10 V~31 TO TriE POINT WERE THE ROlITED CAP1B FLOW
KH INTERCEPTS THE CHANNEL. ORIGINAL SLOPE ~. 01
RS 13 FLO',>: -1
RC .045 .04 .045
RX 0 500 1000
RY 4 3.5 J

536
537
538
539
540
5<l
542
5<3
5H
545

546
5<7
548
549
550
551
552
553

I(K RRCPIA
KM REACH 11N-S A.."lD CULVERT MNC-l
KM ROUTE ruDw FROM ~nERE RCAP1A FI.OWS INTO THE NEW CHANNEl. AI.ONG MERIDIAN ROAD
KM USES REVISED ROUTING PARA!.,ETERS. CP.ANNEL MIl-5 SHAPE
RS 1 FLOI~ -1
RC 0.025 0.015 0.025 2350 .0017
RX 0 8 16 27 43 53 61 59
RY 5.1 5.2 5.3 0 0 5.3 5.2 5.1

S5";~

555
556
557
55a
559
560
561
562

KK CAP1B
KH INFLm·! FROM EAST OF' THE CAP TtlROUGH 2 - 72- PIPE OVE?CHlITE:S
KM STATION ~131+90 AND 158+00 SALT-GILA AQUEDUCT REACH 2
KM Q1 CARDS BASED ON PEAK OUTFLOW FROM OVERCHUTES OF 217 CFS~

IN 60
BA .01
01 0 65 217 217 217 217 217 217
QI 217 217 217 217 217 217 217 217
01 217 217 217 217 217

217
217

217
217

HEC-l INPtIT PAGE 15

LINE ID ••••••• 1. 2 ••••••• 3 ••••••• 4 ••••••• 5 ••••••• 6 ••••••• 7 ••••••• 8 ••••••• 9 •••••. 10

563
564
565
566
567
568
569
570

KK RCAP1B
KM ROUTE FI.OW FROM CAP1B OVERCHUTE TO A POINT AI.ONG THE MARICOPA/PINAL COU~

~< LINE 1000 FEET NORTH OF THE INTERSECTION OF GUADALUPE ROAD AND THE COUNTY
KM LINE. ROUTING WILL BE BY A NATURAL CHANNE~. ORIGINAL SLOPE~.Ol

RS 14 FLOW -1
RC .045 .04 .045 4900 .010
RX 0 500 1000 1006 1026 1032 1511 2011
RY 4 3.5 3 0 0 3 3.5 4

571
572
573

KK C65Al
KM COMBINE FLOWS FROM SUBBASIN 65A(EAST OF MERIDIAN RD) A."lIJ CAP1A AND CAP1B
HC 3

574
575
576
577
578
579
580
5a1

KK 65ATB1
KM REACH MN-4. MN-3B AND MN-3A
KM ROUTE FLOW FROM BASIU 65A TO OFF-LINE DETENTION BASIN DIVERSION STRUCTL~E

KM USES REVISED ROUTING PA!~AMETERS. CHANNEL MN-3A SHAPE.
RS 1 FL01? -1
RC 0.025 0.015 0.025 3760 .0015
RX 0.0 8.0 16.0 34 56 74 82 90
RY 8. B 8.9 9.0 0 0 9.0 8.9 8.8

5a2
583
584

5a5
586
587

KK
KM
KM
'* KO
DT
01
DO

DIDB65
DETENTION BASIN DIVERSION STRUCTURE
DIVERT FLOW FROM CHANNEL TO OFF-LINE BASIN

2 2
DB65A

o 100 434 582 854 1206
o 0 0 148 (20 172

1624
1190

2096
1662

3188
2754

588
589
590
591
592
593
594

595
596
597

KK 65B1T2
KH REACH HN-2
KM ROUTE FLO,! FROM BASIN DIVERSION STRUCTURE TO BASIN OUTLET
RS 1 FLOW -1 0
RC .025 .015 .025 700 .0019
RX 0.0 8.0 16.0 25 35 44 52 60

.RY 8.7 8. B 4.5 0 0 4.5 8.8 8.7

KK DIB65P
KM RETURN DIVERT TO DETENTION BASIN
DR DB65A

598
599
600
601

602

KK
KM
KM
KM
" 1\:0
RS

DB65A
SIPHON ORA" BASIN
OFF-LINE DETENTION BASIN LOCATED AT
WITH 36" OUTLET PIPE AND 235' WEIR

2 2
1 STOR

ELLIOT AND MERIDI~4 ROAD

HEC-1 INPUT PAGE 16

LINE !D...••.• 1. 2 ••.•... 3 ••••.•. 4 ••.••.. 5 ....••. 6 •...••• 7 .•••.•. 8 ...•••• 9 •••... 10

603
604
605

SA
SE
Sl.

o
90

91.5

4.67
91

7.07

15.05
93

.62

27.12
95
.5

37.88
97

';2.12
98

Page 9



KK C65A2
KM RECOMBINE FLOWS FROM DETENTION BASIN AND SUNLAND SPRINGS CHANNEL.
HC 2

606

607
60a
609

SS 97.0 235 2.5 1.5
ELLSI0.0UT

•
610
611 '
612
613
614
615
616
617

KK 65AT-l
KM REACH MN-l
KM ROUTE FROM DETENTION BASIN OUTLET TO ELLIOT ROAD AND MERIDIAN ROAD
KM CONCRETE CHA!mEL ON EAST SIDE OF MERIDIAN ROAD ALGN.
RS 1 FLO~l -,
RC .025 .015 .025 630 .0014
RX 0 a 16 26 38 48 56 64
RY 4.7 4.8 4.9 0 0 4.9 4.8 4.7

123
6.1

115
6.0

107
5.9

.0005
71
o

7680
58
o

-1
.025

22
5.9

FLOW
.025

8
6.0

65AT-2
REACH ET-I0. ET-ll. ET-12 plus culverts ETC-4 AND ETC-3.
ROUTE FROM ELLIOT AND MERIDIAN, ALONG ELLIOT ROAD IN ELLIOT CHANNEL
TO ABOUT 0.6 MILES EAST OF CRISMON ROAD.
EARTH C~~NEL PORTION ON NOR7n SIDE OF ELLIOT

1
3

.025
o

6.1

KK
K!"
KM
KM
KM
* KO
RS
RC
RX
RY

E;23
624
625
626

618
619
620
621
622

101.
O.
o.

210.
O.
O.

316.
o.
O.

26.1

432.
o.
o.

594.
O.
O.

32.00
603.

17.
o.

.29
391­
17.

O.

5.30
295.

17 .
O.

.25
176.

43.
O.

651-.1-/
BASIN 65AW

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
L= .9 Lea= .6 S= 54.7 Kn= .049 LAG=
PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN

.43

.24
56.
73.
o.

KK

'"''KM
KM
KM
BA
LG
UI
UI
UI

627
628
629
630
631
632
633
634
635
636

ID 1. 2 ••••••• 3 ••.•••• 4. ..•... 5 .••••.• 6 ••••••• 7 ••••.•• a 9 ••••.• 10

637
638
639
640
641

LINE

KK
KM
DT
01
DQ

R65A.t'l
RETAIN
D6SA'l

o
o

100 YR 2 HR RUNOFF VOLU1E
31

10000
10000

HEC-l INPUT PAGE 17 •
2011

3
1511
2.5

1056
2

.007
1053

o

9500
1003

o

-1
.045
1000

3

·~OW

.04
500
3.5

65AT65
ROUTE C65A TO BASIN 65B VIA A WASH. (THIS WASH IS NORTH OF SIPHON DRAW)
THIS IS THE PART OF 65A WHICH IS WEST OF THE MERIDIAN RD ALIGNMENT

3
11

.045
o
4

KK
K~1

KM
• KO
RS
RC
RX
RY

645
646
647
648

6U
643
644

901.
39.
c.
o.

1102.
39.

o.
O.

36.6

1422.
39.

O.
O.

1468.
71­

O.
O.

1014 .
126.

O.
o.

53.00
809.
la2.

O.
o.

.24
669.
na.

o.
o.

6.00
506.
337.

O.
O.

.25
21a.
562.

O.
o.

6SB
BASIN 658

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
L= 2.0 Lea= 1.2 S= 37.5 Kn= .036 LAG=
PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
1-37

.1a
126.
720.

39.
o.

KK
KM
KM
KM
KM
BA
LG
UI
UI
UI
UI

649
650
651
652
653
654
655
656
657
658
659

• DOM Preserved

660
661
662
663
664

KK
KM
DT
01
DO

R65B
RETAIN
0658

o
o

100 YR
120

10000
10000

2 HR RUNOFF VOLUME

665

666
667
668

KK
• KO
KM
KM
HC

CP65B
1

COr·mINE FLOt·:
SUBBASIN 65B

2

FROM SUBBASIN 65Ml (WEST OF MERIDIAN RDJ .IITH FLO\i FROM

669
670
671
672

673
674
675

xx 01658
k"M DIVERSION STRUCTURE TO ROtITE PEAK FLOW TO NEH
KM ELLIOT BASIN (EAST)
Kr-t By-pass 30 cfs to Elliot Channel. and Divert Remaining to E Basin

The Existing t-!odel By-pass S1 cfs. SZ. 5-17-99
DT DIRS65
01 0 15.0 30 100.0 200 350.0 500 700 900 1500.
DQ 0 0 0 70.0 170 320.0 470 670 870 1470.

page 10 •



676
677
678
619

LINE

680

681

682

ELLS10.0ur

~~ CP6SA
KM COMBINE FLOWS FROM ELLIOT CHANNEL AT NON DIVERTO:D FLO,IS (51CFS) FROM
~M SUBBASIN 65B
HC 2

!lEC-1 INPlIT

!D ..••••• 1. •••••. 2 .•..... 3 .••..•. 4. ..•... 5 6 .•.•... 1 ....••. 8 .....•. 9 .••••• 10

KK 6SAT-3
• KM REACH ET-9 plus culvert ETC·2
" KM ROUTE FROM ABOUT 0.6 MILES EAST OF CRISMON ROAD
• KM TO Aaour 0.18 MILES EAST OF CRISMON ROAD (CP65)
• KM CONCRETE CHANNEL PORTION ON SOurH SIDE: OF ELLIOT
• RO 2340 0.0019 0.013 eIRe 7.5
KlJf E. l04th St. to E. of EA (Sea. 83+10 to Sea. 90+S0)

RD card used for routing
RD 140 0.0064 0.012 CIRC 6.5

PAGE 18

68:.0

684
685

KK
" KO
KM
DR

DR65B
1

RETURN DIVERT TO
DIRS65

E:AST DETENTION BASIN

686
687
688

689
690
691
692
693

KK RS65A
KM ELLIOT BASIN. EAST
KM Bleed-off Pipe Size = 12" • SZ. 5-17-99

Since the b1eed·oU pipe length is short. no routing is provided.
The Existing Pipe Size = 24·· KO 1

RS 1 STOR 0
SV 0 5.40 9.30 13.90 18.80 24.00 29.50 35.30 41.40 48.00
So: 1429.0 1433.0 1434.0 1435.0 1436.0 1437.0 1439.0 1439.0 1440.0 1441.0
SL 1430.0 0.1854 .62 .5
SS 1439.0 200 2.5 1.5

694

695
696

697

698

699

700

KK

KM
KM
'* KO
HC

KK
'* KM
" KrJl
• KM

KM

• RD
RD

CP65
"CP6SB" changed to ·CP6S" -- SZ. 5-14. 1999

COMBINE FLOWS FROM EAST ELLIOT BASIN AND ELLIOT CHANNEL
BEFORE COMBINING WITH FLOWS FROM THE BYPASS CRISMON CHANNEL

1
2

65T66
REACH ET-8
ROUTING IN ELLIOT CHANNEL FROM ABOtrr

0.18 MILES EAST OF CRIS.IDN ROAD (CP65) TO CRISMON ROAD (CP661.
Moved from "65~T-3" to here

E. of EA to ~'l. of EA (Sta. 76+06 to Sta. 83+10)
RD card used for routing

940 0.0060 0.013 CIRC 9.5
104 0.0064 0.012 CIRC 7.5

HEC-l INPtTr PAGE': 19

LINE

701
702

703

704
105

706

707
708
709

110
711

10•••.... 1. •••••• 2 .•..... 3 .•...•. 4. ••..•. 5 ...•... 6 ••...•• 1 .•••••. 8 ....•.. 9 •..•.• 10

KK 65T66A
KM t·l. of EA to E. of Crismon Rd. (Sta. 69+00 to Sta. 76+06)

New additional routing operation
RO card used for routing

RD 706 0.0041 0.012 CIRC 7.5

KK 65T66B
1001 E. of Crismon Rd.to W. of Crismon Rd. (Sta. 61+25 to Sta. 69+00)

New additional routing operation
RO card used for routing

RD 775 0.0048 0.012 CIRC 9.5

KK AOOT'E:
KM INFLO\'/ FROt1 NORTH OF THE SUPE:RSTITION FRE:E:<IAY ENTERING 610.
KM FROM EAST ADOT DETENTION BASIN 4105.

KO 1
BA 0.01
ZR =QI A.ADQT EAST BASIN B.AT SUPERSTITION C=FLOI1 E=5MIN F=100YR

112
113
114
115
716
117
118

KK AET67A
KM ROUTE: SUPE:RSTITION FLOt-1 THROUGH 610. TO BASELINE ROAD
IN 15
RS 6 FLO'N' -1
RC .045 .040 .045 5500 .010
RX 0 100 110 120 130 140 150
RY 5 4 3 1 1 3 4

250
5

119
120
721

KK 670.
Kr-t BASIN 671\
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

page 11



10 1 .••••.. 2 .•.•••. 3. 4 5 6 ••.•.•• 1 8 9 10

10••••••• 1. 2 3 4 5 6 1 8 9 10

KK C61A
KM CONBINE FLat-IS FROM ADOT-E AND SUBBASIN 67A
He 2

KK C67B
KM Co.'mINE FLO'IS FROM SUP2 AND SUBBASIN 61B
• KQ 2
HC 2

•

•

•

PAGE 21

PAGE 20

61.
O.
o.

518.
O.
O.

131.
O.
o.

667.
30.

O.

269.
O.
O.

32.3

842.
30.

O.

60.8
4.0

395.
O.
O.

26.4

52.8
4.1

536.
O.
O.

1133.
30.

O.

44.8
4.2

141.
O.
O.

1006.
30.

O.

BASELINE ROAD IC61B) TO

.0019
36.4

a

31.00
102.

59.
O.

56.00
113.

21.
O.

.32
557.
96.

O.

5180
24.4

o

HEC-1 INPUT

.38
470.

21.
O.

flEC-1 INPUT

5.10
432.
151.

O.

4.90
356.
21.

O.

2 HR RUNOF, VOLUME

2 HR RUNOFF VOLUNE

.25
213.
193.

O.

.25
210.

59.
O.

100 YR
H

10000
10000

100 YR
2l

10000
10000

p.,ge 12

61C
BASIN 61C

THE FOLLO;lING PARAMETERS .IERE PROVIDED FOR THIS BASIN
L= 1.2 Lea= .7 S. 40.2 Kn- .049 LAG:
PHOENIX VALLEY S·GRAPH liAS USED FOR THIS BASIN

.93

.25
96.

365.
O.

61BTC
REACH CN-4. CN·5 plus culvert CNC·4.
ROUTE FLON IN THE CRISMON CflANNEL FROH

GUADALUPE ROAD IC61C)
2 FLOv1 ·1

.025 .015 .025
o 8 16

4.0 4.1 4.2

R61B
RETAIN

D61B
a
a

618
BASIN 618

THE rOLLO~olING PARAMETERS t'ZEAE PROVIDED rna THIS BASIN
L= 1.2 Lea= .9 S= 28.0 Kn= .034 LAG=
PHOENIX V...LLEY S-GRAPH " ...s USE:D FOR THIS BASIN

.53

.11
6B.
94.

O.

R61A
RETAIN

D61A
a
a

KK
KH
KH
KH
KM
BA
LG
UI
UI
UI

KK
KM
KM
KM
RS
RC
RX
RY

i\K
K~1

K!<
Kr-t
XM
BA
LG
UI
UI
UI

KK
KM
DT
01
DO

KK SUP2
XM INFLOW FROM NORTH OF SUPERSTITION FREEWAY, DISCHARGING INTO 61B

KO 1
BA 0.01
ZR =01 A=ADOT WEST BASIN B.AT SUPERSTITION C.FLO.l E·5HIN F=100YR

KK RSUP2
Kto1 ROUTE SUP2 THROUGH SUBBASIN 61B. KO 2
IN 15
RS 5 FLOW -1
RC . 045 .045 .045 4500 .0056
RX a 500 1000 1003 1007 1011 1511 2011

RY 4 3.5 3 0 0 2 2.5 3

KK 61ATC
KM ROUTE 61A TO 61C VIA "ASH CROSSING BASELINE
RS 1 FLOH -1
RC .055 .045 .055 6300 .0011
RX 0 500 980 1003 1001 1031 1511 2011

RY 4 3.5 3 a 0 3 3.5 4

KK
KM
DT
01
DQ

ELLSIO.Otrr
KM L. 1.0 Lea~ .1 S= 42.9 Knz: .042 lJ\.G= 25.1
KM PHOENIX VJ!..LLEY S-GRAPfl liAS USED FOR THIS BASIN
BA .30
LG .21 .25 4.10 .39 43.00
UI 39. 126. 20B. 277. 433. 400. 292. 213. 134.

U! 47. 25. 12. 12. 12. O. O. O. O.
UI O. O. o. o. o. o. o. o. o.

722
123
124
125
126
727
728

129 .
730
731
732
733

LINE

734
735
736

737
73B
739
74 a
741
742

743
744

745
• 746

747
748

749
750
751
752
753

754
755
756
757
758
759
760
761
762
763

764
765
766
767
768

1

LINE

769
770

771

772
773
774
775
776
777
778
779

780
181
182
183
184
185
186
181
788
189



790 UI O. o. O. O.
ELLSIO.OUT

O. O. O. O. O. o.

791
792
793
794
79S

KK
KM
OT
01
DO

R67C
RETAIN

D67C
o
o

100 YR 2 HR RUNOFF VOLm'oE
67

10000
10000

796
797
798

KK C67C
KM COMBINE SUBBASINS 67C AND 671'. AND 67B
HC 3

88
4

82
3

76
2

C67C (~ GUADALUPE ROAD & CRISMON ROAD)
GUADALUPE ROAD) •

.0018
64
o

2420
24
o

67CT67
REACH CN-3 plus culvert CNC-3
ROUTE FLOW IN THE CRISMON CH.~EL FROM

TO C67D (AT APPROX. 1/2 MILE SOUTH OF
Sta. 39+00 to Guadalupe Rd.

I FLOW -1
.025 .015 .025

o 6 12
4 3 2

KK
KM
KM
KM

RS
RC
RX
RY

799
800
801
802

803
804
80S
806'

HEC-l INPUT PAGE 22

LINE 10 1. 2 3 •••.... 4 S ...•... 6 .••.... 7 8 " .• 9 ....•. 10

807
808
809
810
811
812
813
814
81S
816

KX 67D
Kl-l B.~SIN 67D
KM THE FOLLOWING P~~ETERS WERE PROVIDED FOR THIS 3ASIN
KM L: .6 Lea", .4 S. 34.7 Kn z .050 LAG- 20.S
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
SA .13
LG .2S .25 5.20 .30 30.00
UI 23. 87. 132 • 216. 202. 137. 86. 38. 23. 9.
UI 6. 6. O. O. O. O. O. O. O. o.
UI o. o. O. O. O. O. O. O. O. O.

817
818
819
820
821

XK
XM
DT
01
DO

R67D
RETAIN

0670
o
o

100 YR 2 HR RUNOFF VOL~E

9
10000
10000

822
823
824

KK C67D
KM CONBINE HYDROGRAPHS AT CP67D
HC 2

82S
826
827
828

829
830
83l
832

KK 67DT66
Kt1 REACH: CN-2 plus culvert CNC-2
KM ROUTE FLOt.". IN THE CRISMON CHANNEL FROt>1 APPROX. 1/2 MILE SOUTH
K."'1 OF GUADALUPE ROAD TO THE INFLOt'l SPILU1AY FOR THE ELLIOT DETENTION BASIN.

Sta. 20+00 to Sta. 39+00
RS 1 FLO\'I -I
RC .032 .032 .032 1900 0.0035
RX 0 6 12 24 64 76 82 88
RY 4 3 2 0 0 2 3 4

833
834
835
836
837
838
839
840
8U
842

KK 661'.
KM BASIN 661'.
KM THE FOLLOWING PARAMETERS ,",ERE PROVIDED FOR THIS BASIN
Kt-1 L= .7 Lea= .3 Sz 55.9 Kn= .047 LAG. 17.1
KM PHOENIX VALLE¥ S-GRAPH WAS USED FOR THIS BASIN
BA .26
LG .24 .2S 6.00 .22 35.00
UI 78. 256. 417. 576. 363. 205. 84. 39.
UI O. O. O. O. o. O. O. O.
UI O. O. O. O. O. O. O. O.

16.
O.
O.

16.
O.
O.

• DDM Preserved

••••• Preserved

843
844
84S
846
847

KK
k"M
DT
01
DO
• DDM

R66A
RETAIN

D66A
o
o

100 YR 2 HR RUNOFF VOLUME
21

10000
10000

HEC-l INPUT PAGE 23

LINE 10.•..••.1. 2 .••••.. 3 .•••.•• 4 ••••••• 5 ••••••• 6 ••••••• 7 ••••••• 8 ••••••• 9 •••••• 10

848
849
8S0
8S1
8S2
8S3

XX 66ATB
KM ROtrrE S66A TO 669 VIA WASH CROSSING BASELINE
RS 7 FLOI"l -1
RC .045 .04 .045 7500 .0077
RX 0 500 980 1003 1007 1031
RY 4 3.5 3 0 0 3

IS11
3.5

2011
4

• OOM Updated

8S4 KK 66B
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855
956
857
858
859
860
861
862
863
86< -

865
866
867
868
869

870
87l
872

873
87<
875
876
877
878

879
880
881
882
883
884
885
886
887

LINE

ELLS1 0 . OUT
KM 8ASIN 668
KM THE FOLLOtHNG PARAMETERS Ii/ERE PROVIDED FOR THIS BASIN •kr. L. 1.6 Leas 1.0 S- 0;,3.3 Kn. .050 LAG. 42.8
Kr-1 PHOENIX VALLEY S-GRAPH toJAS USED FOR THIS 8ASIN
8A .67
LG .25 .25 5.00 .33 30.00
UI 53. 56. 185. 248. 297. 352. 426. 590. 636. 496.

UI 419. 3H. 286. 232. 152. 93. 86. 58. 53. 21.

UI 16. 16. 16. 16. 16. O. o. o. o. O.

UI O. o. o. o. o. o. o. o. o. o.

· OOi·1 preserved

KK R66B
KM RETAIN 100 YR 2 HR RUNOFF VOLUME
OT D66a 48
or 0 10000
CQ 0 10000

· DOM ...... preserved

KK CP668
KM Cor-l8INE S66A AND 5668
HC 2

· DOM ..... Preserved .....
KK 668TC
KM ROtn'E 668 TO 66C VIA WASH
RS 7 FLO'il -1
RC .045 .04 .045 6000 .0150
RX 0 500 995 1003 1007 1016 1511 2011
RY 4 3.5 3 0 0 3 3.5 4

· COM Updated

KX 6SC
KM BASIN 66C
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS 8ASIN
KM L= 1.1 Lea= .7 S= 46.5 Kn= .039 LAG· 24.3
KM PHOENIX VALLEY S-GRAPH t'iAS USED FOR THIS 8ASIN
8A .50
LG .19 .25 5.<0 .29 48.00
UI 69. 243. 385. 528. 817. 635. 463. 325. 159. 103.

UI 63. 21. 21. 21. O. O. O. O. O. O.

HEC-l INPUT PAGE 24

ID ....... 1. ...... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 •...... 9 ...... 10

888 UI O.

.. DOM

O. O.

Preserved

o. O. o. O. o. o. o. •889
890
891
892
893

KK
KM
DT
DI
DO

R66C
RETAIN

e66C
o
o

100 YR
<2

10000
10000

2 HR RUNOFF VOLUME

88<
895
896

897

.. DDM ••••• preserved

KK CP66Cl
KM Split up hydrograph combination in order to separate f10-":5.
KM combine Hydrographs 668TC (from Sub. 66Aland R66C (from Sub. 66C)
.. KO 2 2
HC 2

898
899
900

901

XK
KM
KM
.. )(0

HC

CP66C2
Combine Hydrograph CP66Cl (from

plus hydrograph 67DT66 ( C67D
1
2

Subbasins 66A. 668 and 66C)
)

LOW FLOW FOR 404 PERMITTING TO SUB8ASIN 67e WASH
902
903
904
905
906

KX
XH
DT
DI
DO

D1675
DIVERT

404A
o
o

24
24

76
76

10000
76

907
908
909

910
911
912

KK
KM
KM
.. KD
DT
DI
DQ

DI66
DIVERT FLOW TO DETENTION BASIN WA
By-pass Flow Reduced to 410 cfs from 458. 52. 5-17-99

1 2
D866

0 150 363 411.0 456.0 513 577 643 712 1000

0 0 0 32.0 71. 122 179 239 302 590

913
914
915
916
917
918
919
920

KX 66CIT2
KM ROUTE FLOW FROM DIVERSION STRUCTURE TO ELLIOT CHANNEL at ELLIOT ROAD.
KM REACH CN-l plus culvert CNC-l
KM A single pipe size and an overall slope are used to represent this
KM 1.010 ft long reach which has pipe sizes of 78-, 84- and 90-, and
KM about 250' long sideweir and transition open channel.
KM RO card used for routing (sta. 9+30 to Sta. 20+00)
RD 1070 0.0130 0.012 CIRC 7

page 14 •



LINE

ELLS10.0UT
HEC-1 INPUT

ID ••••••• 1. •••••. 2 •••••.. 3 .•••••• 4 •.••••• 5 ••••••• 6 ••••••• 7 •••••.• 8 ••••••• 9 •.•••• 10

PAGE 2S

921
922

923

KK
K'~
.. KO
HC

CP66C
COMBINE FLOWS FROM ELLIOT C~~~EL AND CRISMON BYPASS C~~~EL

1
2

924

925
926
927

928

929

930
931

932

933
934
935
936

937
938
'939
940
941

KK 66CTD
.. ;(r1 REP.CH ET-7
KM ROUTE FLOWS FRrn~ INTERSECTION OF CRISMON ~~D ELLIOT CHANNELS
KM AT TilE INTERSECTION OF ELLIOT ROAD and CRIS'10N ROAD TO THE ELLIOT BASIN
KM WA Bleed-off Outlet, WHICH IS ABOUT 390 ft WEST OF CRISMON ROAD.

RD card used for routing (Sta. 57+35 to Sta. 61+25)
RD 390 0.0052 0.012 CIRC 9.5

KK DR66
• KO 1
K'1 RETURN DIVERT TO DETENTION BASIN FROM DIVERSION STRUCTURE
DR D966

KK RS66Dl
• 1(0 1
KM ELLIOT BASIN, \-l£ST A
~~ niO PONDS OPERATING IN SERIES.
KM Bottom Elevation Lowered to 1415.0 ft from 1420, and 18- Bleed-off
KM Pipe Added from WA to Elliot Channel

since the bleed-off pipe length is short, no routing is provided.
Existing 55 : 1423 20 2.5 1.5, 5Z. 5-18-99

RS 1 STOR 0
SV 0 1.60 10.00 25.50 34.70 44.20 54.10 64.40 75.10 86.00
SE 1~15.0 1417 1419 1421 1422 142] 1424 1425 1426 1427
SL 1416.0 1.7672 .62 .5
SS 1423.5 20 3.0 1.5

942
943
944

945
946
947

948
949

950

KK
KM
KM

DT
DI
00

KK
KI-!

HC

B-\-iA
Bleed-off Flow from \':A to Elliot Channel = IS" pipe. SZ, 6-15-99
Divert Flow to WB by weir Spillover (S5 card on RS66D1)

RS66Dl is the total routed flow = SL + SS
'This operat ion is designed to separate weir flow from pipe flow

D-ylB
o 10 15 17.59 40.87 80.62 131.76 192.12 260.43
o 0 0 0 21.2 60.0 110.2 169.7 237.2

C-t-tA
Combine Bleed~off Fla~ from wA with Flow in Elliot Channel

Added by SZ, 5-17-99
2

HEC-1 INPUT PAGE 26

LINE

951
952

953

954

!D....••.1. •••.•• 2 ••••••• 3 ••••••• 4 ••••••• 5 ••••••• 6 ••••••• 7 ••••••• 8 ••••••• 9 •••••• 10

KK RC-WA
KM Route Flow from WA Outlet to WB Outlet in Elliot Channel

Added by SZ, 5-17-99

• RS 1 FLO..: -1

• RC .025 .015 .025 800 .0017
.. RX 0 8 16 2B 44 56 6' 72
• RY 5.7 5.8 6.0 0 0 6.0 5.8 5.7
KM I·IA Bleed-oU Outlet to WB Bleed-off Outlet.

RD card used for routing (Sta. 48+80 to Sta. 57+351
RD 8S5 0.0052 0.012 CIRC 9.5

955
956

957

KK
KM
• KO
DR

DR-l'lA
Return Diverted Flow (Spillway) to ~'IB from WAf sZ S-7~99

1
D-;18

958

959
960
961
962

963
964
965
966
967

KK RS66D2
• 1:(0 1
KM ELLIOT BASIN. WEST B
KM TI~O PONDS OPERATING IN SERIES.
KM Bottom Elevation Lowered to 1413.5 ft from 1414, and ]6" Bleed-off
KM Pipe Reduced to 18· from l'lB to Elliot Channel

Since the bleed-off pipe length is short. no routing is provided.
Existing SS 1420.5 80 2.5 loS, SZ, 5-18-99

RS 1 STaR 0
SV 0 4.40 8.80 14.50 21.00 28.00 35.30 42.90 50.90 59.20
SE 1412.0 1415 1416 1417 1418 1419 1420 1421 1422 1423
SL 1413.0 1.7672 .62 .5
SS 1422.6 50 2.5 1.5

968
969
970

971

KK
KM
KM

• KO
HC

CP66D
COMBINE: FLOWS
A.T THE OUTLET
1
2

FRO'. ~iE:ST ELLIOT BASIN AND ELLIOT CHANNEL
PIPE.

Page 15



972

973
974

975

LINE

976

977
978

979

geo
981
982
983
984
985
986
987
988

989
, 990

991

992
993
994

995
996
997

998
999

1000

1001
1002

1003

LINE

1004
1005

1006

1007
1008
1009
1010
1011
1012
1013

ELLS10.0ur

KK 66T660
• I'M REACH ET- 6
KM ROlITE FROM DET::NTION BASIN WB OlITLET TO ELLS'dORTH RD
}(M 2350 -> 3200, SZ. 5-17-99

First portion
RD card used fer routing (Sta. 36+44 to 48+80)

RD 1236 0.0052 0.012 CIRC 9.5

HEC-l IN?ur

ID ••••••• 1. 2 ••••••. 3 ••.•••. 4 ••••••• 5 ••••••. 6 ••••••• 7 •...••• 8 .•••••• 9 .•.•••10

KK 66-66D
.. KM REACH ET- 6
I'M ROurE FROM DETENTION BASIN ,16 OurLET TO ELLS>/ORTH RD
KM 2350 -, 3200, SZ. 5-17-99

Second portion
RD card used for routing (Sta. 12+46 to Sta. 36+44)

RD 2398 0.0040 0.012 CIRC 9.5

KK 66D
KM BASIN 66D
K!-1 THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= 1.0 Lea· .7 S= 28.6 Kn= • 020 LAG• 13 .2
I'M PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA .31
LG .10 .17 6.80 .19 80.00
UI 162. 480. 845. 540. 232. 89. 24- O. O. O.

UI O. O. O. O. O. O. O. o. O. O.

· DDM preserved .....
KK R66D
KM RETO:TION REDUCED BY 77% FROt4 31 TO 7 AC- IT
KM DUE TO DEVELOPMENT USING DETENTION BASIN

The developer does not participate in the basin so the retention volume
increased to 31 A-F

DT 0660 31
01 0 10000
DO 0 10000
... DDf1 ....... Updated

KK C66D
KM COMBINE FLOWS FROM SUBBASIN 66D AND FLOWS IN ELLIOT DRAIN
He 2

... Ki\66T70A
~4 THIS ROurING WAS TAKEN our BY DAVE DEGERNESS ON 2/11/00 TO AVOID ROUTING
Kl-t ERROR PROBLEHS
KN Pipe Routing. Reach ET-S

SE corner curve of Elliot Rd. & Ellsworth Rd.
RO card used for routing (Junction Structure to Sta. 12+46)

• RD 253 0.0015 0.012 CIRC 9.5

KK 66T70B
KM pipe Routing. Reach ET-S

Elliot Rd. to CUlvert along Ellsworth Rd. 2-102" pipe = 144" pipe
RO card used for routing (Sta. 85+65 to Sta. 97+51)

RD 1186 0.0015 0.012 CIRC 12

HEC-l INPUT

10••••••• 1 .•••.•• 2 .•..•.. 3 ••••••• 4 .••.••. 5 ....•.. 6 ...•.•• 7 .....•• 8 ..•.... 9 ...••• 10

KK CULVT
I'M pipe Routing. Culvert

2-102- pipe culvert crossing Ellsworth Rd.
RO card used for routing

RD 196 0.0008 0.012 CIRC 12

KK 66T70C
I'M REACH ET-4. ET-5 ( COMPRISED OF ET-5A AND ET-5Bl .
J(I4 ROtITE FROM ELLSWORTH CUlvert TO SANTAN FRE~dAY.

RS 2 FLOW -I
RC .032 .032 .032 2490 .0008
RX 0 10 20 56 76 112 120 130

RY 6.2 6.1 6.0 0 0 6.0 6.1 6.2

PAGE 27

PAGE 28

•

•

1014
1015
1016
1017
1018
1019
1020
1021
1022

KK 62A
KM BASIN 62A
KM THE FOLLOI-lING PARAMETERS "ERE PROVIDED FOR THIS BASIN
J(I4 L. .8 Lea. .5 S= 30.0 Kn•. 020 LAG. 10.2
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA .38
LG .10 .25 4.50 .52 80.00
UI 335. 1057. 1010. 367. 93. 38. O. O.
UI O. O. O. O. O. O. O. O.

• DDM ••••• Preserved •••••

Page 16

O.
O.

o.
O. •



ELLSI0 .0lIT
1023
1024
1025
1026
1027

10K

f~~
Dr
DO

R62"
RETAIN

D62A
o
o

100 YR 2 HR RUNOFF VOLUME
33

10000
10000

1028
1029
1030
1031
1032
1033

KK 62ATC
KH RomE BASIN 62C TO BASIN 62E BY C!lANNEL ALONG SANTAN FREE;lAY
RS 3 FWt'l -1
RC .040 .016 • 040 5280 .0033
RX 69 74 86 100 112 126 138 143
RY 9 7.2 7 0 .5 7 7.2 9

• DOM Preserved

103.
1035
1036
1037
1038
1039
1040'
1041
1042

10K 62C
KM BASIN 62C
KM THE FOLLO>1ING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L. .6 Lea- .3 S. 24.2 )(n•• 0.9 LAG. 19.8
KM PHOENIX VALLEY S-GAAPH \-lAS USED FOR THIS BASIN
BA 0.5.6
LG .23 .25 4.65 .40 47.00
UI 112. 406. 615. 1024. 853. 571. 330. IS,.
UI 28. O. O. o. o. o. o. O.

HEC-l INPlIT

83.
o.

28.
o.

PAGE 29

LINE ID •.••••• 1. •••.•• 2 .•••••• 3 •••••.••...•... 5 •..•••• 6 ••••••• 7 ••••••• 8 ••••••• 9 ...... 10

1043 VI o. o. o. o. o. o. o. o. o. o.

• DOH Preserved

1044
lQ45
10.6
1047
1048

)(K
KM
DT
or
DO

R62C
RETAIN

D62C
o
o

100 YR 2 HR RUNOFP VOLUME
31

10000
10000

1049
1050
1051

K)( C62C
KM COMBINE FLONS FROM SUBBASIN 621\. AND SUBBASIN 62C
HC 2

• ODM ••••• Preserved

-1
.040

8.
8

62E BY CHANNEL ON EAST SIDE OP PROPOSED SANTAN
1052
1053
1054
1055
1056
1057
1058

KK
10M
KM
RS
RC
RX
RY

62CTE
ROlITE BASIN 62C TO BASIN
FRE~~AY ALIGNMENT

1 FLO\~

.040 .016
67 72
10 8.2

2000
100

a

.00.0
112

.5
128

8
140
8.2

145
10

.. DOM Updated

1059
1060
1061
1062
1063
1064
1065
1066
1067
1068

KK 62E
KM BASIN 62E
KM THE POLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L. .6 Lca= .3 S. 31.9 Kn== . 050 LAG. 20 ••
KM PHOENIX VALLE:Y S-GAAPH ;IAS USED POR THIS BASIN
BA .15
LG .25 .25 4.65 .39 45.00
UI 29. 108. 163. 268. 246. 167. 104. 46. 28. 10.
UI 8. 8. O. O. o. o. o. o. o. O.
UI O. O. o. o. o. o. o. o. o. O.

• DOM Preserved

1069
1070
1071
1072
1073

KK
KM
DT
01
DO

R62E
RETAIN

D62E
o
o

100 YR
12

10000
10000

2 HR RUNOPP VOLUME

• DOM ••••• Preserved

1074
1075
1076

KK CP62E
10M COMBINE FLOWS FROM SUBBASIN 62C AND SUBBASIN 62E
HC 2

HEC-l INPlIT PAGE 30

LINE Ie 1. •••••• 2 ••••..• 3 ••••••• 4 5 6 7 8 9 ••••.• 10

28.
o.
O.

62.
O.
O.

132.
O.
O.

19.1

261.
o.
O.

517.
O.
O.

52.00
786.

O.
O.

.56
1037.

O.
O.

4.20
628.

O.
O.

.25
412.

O.
O.

61A
BASIN 61A

THE POLLOtHNG PARAMETERS l'/ERE PROVIDED POR THIS BASIN
L· .9 Lea. .4 S. 36.8 IOn•• 037 LAG.
PHOENIX VALLEY S-GAAPH WAS USED POR THIS BASIN
.519

.19
117.
28.

O.

10K
10M
Kr1
KM
K~I

BA
LG
UI
UI
VI

1077
1078
1079
1080
1081
1082
1083
1084
1085
1086

.. DOM Preserved

Page 11



KK 61T62E
KM ROtITE CP61B TO SUBBASIN 62E VIA NATURAL liASH
RS 4 FLO:~ -1 •RC .045 .040 .045 ]500 .0057
RX 0 500 980 1006 1012 10]5 1515 2015
RY 5 4.5 4 0 0 4 4.5 5

10 1. 2 ] ..•••.• 4 5 5 ...•.•• 7 8 9 10

10•..••.• 1 •••.••• 2 ••••••• ] ••••••• 4 •••••.• 5 ••••••• 6 ••••••• 7 ••••••• 8 ••••••• 9 •••••• 10

KK 62T68A
KM ROtITE FLOIi FROM CP62E TO SUBBASIN 58A BY CHANNEL ALONG PROPOSED ALIGNMENT

KM OF THE SA..'TI'AN FREEWAY. Z<l A=62T68A B.NORTH OF ELLIOT C=FLO'tl F=100YR FlITURE
RS 2 FLO'll -1
RC .040 .016 .040 3280 .00015
RX 67 72 84 100 112 128 140 145

RY 10 8.2 8 0 .5 8 8.2 10

•

•

PAGE 32

PAGE ]1

O.
O.

64] •
34.

O.
o.

o.
O.

822.
]4.

O.
O.

]].6

1025.
]4.

O.
O.

1335.
]4.

O.
O.

1049.
]6.

o.
o.

ELLS10 . 0111'

]5.00
765.
109.

O.
O.

.37
615.
14] .

O.
O.

4.80
475.
187.

O.
O.

2 HR RUNOFF VOLUHE

Updated

.25
22] •
288.

O.
O.

100 YR
31

10000
10000

R68A
RETAIN

D68A
o
o

CP61B
COMBINE FLOHS FROM S61A ANO S6lB

2
••••• Preserved

R61B
RETAIN 100 YR 2 HR RUNOFF VOLUM!:

D61B 81
o 10000
o 10000

....... * Preserved
HEC - 1 IN PtIT

Preserved

51B
BASIN 51B

THE FOLLOiiING PARANETERS ~-:ERE PROVIDED FOR THIS BASIN
L= 1.4 Lea"" .7 Sa 39.7 Kn= .047 LAG:
PHOENIX VALLEY S -GRAPH liAS USED FOR THIS BASIN
1.09

.24
109.
495.

O.
O.

R51A
RETAIN 100 YR 2 HR RUNOFP VOLUME

D51A 42
o 10000
o 10000

......... Preserved

CP52E2
COMBINE FLOHS FROM 61A AND 61B AND 62A. B. AND C

2
........ Preserved

HEC-l INPtIT

KK C58Al
1(.'1 COMBINE FLONS FROM 68A AND 62E
HC 2

KK
KM
DT
01
DO

KK 68A
KI1 BASIN 68A
KI1 THE FOLLOHING PARAHETERS WERE PROVIDED FOR THIS BASIN
KM L= .7 Lea= .4 S= ]7.7 Kn= .0]2 L.AG= 1].7
KM PHOENIX VALLEY S-GP.APH ~IAS USED FOR THIS BASIN
SA .]5
l.G .15 .25 5.70 .27 56.00
UI 168.506.914.6]5. ]01. 114. ]4. 26.
UI O. O. O. O. O. o. O. O.

KK
KM
HC
• DOH

.. OOM

.. DDi-t

Page 18

KK R066
KM RETURN DIVERT FROM SUBBASIN 56 INTO WASH

KK
KM
KM
KM
KM
BA
LG
UI
UI
UI
UI

KK 51ATB
KM ROtITING 51A TO 51B VIA ELLSWORTH ROAD
RS 5 FLOW -1
RC .0]5 .024 .0]5 5280 .005
RX 0 500 750 752 802 852 1102 1502

RY ] 2 1.5 1.2 1.2 1.5 2 ]

.. DOM Updated

KK
KM
HC
.. ODM

KK
KM
DT
01
DO
.. DDM

KK
KM
DT
01
DO
.. ODM

1087
1088
1089
1090
1091

1092
109] ,
1094
1095
1095
1097

1098
1099
1100
1101
1102
1103
1104
1105
11,05
1107
1108

1109
1110 1

1111
1112
Ill]

LINE

1114
1115
1115

1117
1118
1119
11:20
1121
1122

112]
1124
1125

1125
1127
1128

1129
11]0
1131
1132

11]]
11]4
11]5
11]5
1137
11]8
11]9
1140
1141

1142
114]
1144
1145
1145

1147
1148
1149

1

LINE

1150
1151



1152 DR 40';A
ELLS10.0UT

1153
1154
1155
1156
1151
1158

KY. RT404A
Kr-I ROUTE
RS 6
RC .045
RX 0
R'f 4

FLm'J FROM
FLO:':

.04
5eo
3.5

DIVERSION IN NATURAL \>IASH
-1

.045 5300 .001
1000 1003 1053 1056
300 2

1511
2.5

2011
3

1159
1160
1161
1162
1163
1164
1165
1166
1167
1168

KK 61E
KM BASIN 61E
KM THE FO!..LO~nNG PARAt-1E1'ERS t,ER=: PROVIDED FOR THIS BASIN
KM L= 1.2 Leaz .1 S= 32.3 Kn== .038 LAG= 26.9
KM PHOgNIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA .58
LG .19 .25 5.40 .30 50.00
UI 13. 219. 318. 496. 132. 830. 591. 443. 315. 151.
UI 110. 13. 24. 22. 22. 22. O. O. O. O.
UI O. O. O. O. O. O. O. O. O. O.

1169'
1110
1171
1172
117)
1174

KK
YJ4
KM
DT
Dr
DQ

R6?E
RETA!N
CUE TO
067£

o
o

100 YR 2 HR
DEVELOPMENT

50
10000
100eo

RtmOFF VOLUME
USING DETENTION BASIN

1115
1116
1177

Ii 78
1119
1180
1181
1182
1183

1184
1185
1186

KK C67E
KM COMBINE FLO;!S FROM 61E AND 404 DIVERSION
HC 2

KK 61T68
IU1 ROUTE 61E AND 404 DIVERSION TO 68A VIA NATu~AL WASH
RS 3 FLOI" -1
RC 0.45 0.04 .045 2500 .0068
RY- 0 500 950 1003 1001 1051 1511
RY 4 3.5 3 0 0 2 2.5

KK C68h2
KM em'1BINE: FLOt-lS FRO~1 67£, ~04 DIVERSION. AND ROtrfEO 62E
HC 2

2011
3

:II ODr1 Preserved •••••
HEC·1 INPm PAGE: 33

LINE

1187
1188
1189
1190
1191
1192
1193
1194

10......• 1. 2 ...•.•• 3 •....•. 4 ..•.... 5 6 •...... 1 ..•.•.. 8 •••..•• 9 ..•.•• 10

KK 68T10A
KM ROu7E FLOW FROM CP6BA AT ELLIOT ~~D S~~AN FRE~~AY ALIG~~ENT TO SUBBASIN
KM 70A, AT THE POINT WHERB SIPHON DRAW INTERSECTS THE FREB1AY ALrGI~!ENT

KM CHN1NEL IS NATURAL ~~D ONLY APPROXIMATE IN ROUTING PARAMETERS
RS 2 FLO\·' - 1
RC .030 .030 .030 3960 .0006
RX 0 5 10 20 30 40 45 50
RY 10 5 4 0 0 5 10

• DDM Inserted

1195
1196
1191
1198
1199
1200
1201
1202
1203

iCK 10A
KM BASIN 10A
KI4 THe FOLLOWING PP_~ETERS WERE PROVIDED FOR THIS BASIN
I'M L= .9 Lea= .4 S. 23.5 Kn= .025 LI'.G= :12.7
K!4 PHOENIX VALLEY S-GRAPH >IAS USED FOR THIS BASIN
BA .54
LO .13 .15 1.60 .13 61.00
UI 306. 899. 1524. 903. 346. 120. 44. O. O. O.
UI O. O. O. O. O. o. O. O. O. O.

· DDM Preserved

1204
1205
1206
1201
1208

KK
KM
oT
01
DQ

R10A
RETAIN

o10A
o
o

100 YR 2 HR RUNOFF VOLUME
52

10000
10000

1209
1210
1211

• DOM ••••• Pre5~rved

KK C10A
KM COMBINE FLOWS FROM C68A k~o SUBBASIN 10A
HC 2

• DOM ••••• Preserved

1212
1213
1214
1215

1216

KK C10A2
KM COMBINE FLOWS FROM CONCENTRATION POINT C70A WITH THOSE COMING FROM DETENTION
KM BASIN 66, LOChTEo ON ELLIOT ROAD, ALONG SAN Tk~ @ 2/3 MILB SO. OF ELLIOT RD.
HC 2

KK 10T16A

page 19



1217
1218
1219
1220
1221
1222
1223

ELLS10 . OUT
KM DIBBLE DRAINAGE FACILITY
KM ROUTE FLOW ALONG Nu1 S~~T~q FREEWAY ALIGNMENT
KM REACH ET· 3A. ET· 38
RS 2 FLO~'l - 1
RC .025 .025 .025 4500 0.0005
RX a 8 16 59 91 134
RY 7.4 7.3 7.2 a a 7.2

142
7.1

150
7.0 •

HEC-l INPUT PAGE 34

LINE 10 1. 2 3 4 5 6 7 8 9 10

2224
1225
1226
1227
1228
1229
1230
1231
1232
1233
1234

KK 76A
KM BASIN 76A
KM THE FOLLO\-HNG PARAMETERS t':ERE PROVIDED FOR THIS BASIN
KI4 L= 2.9 Lcaa 1.7 S= 24.1 .:n= . 030 LAG= 42.9
Ki-'I PHOENIX VALLEY S-GRAPH \~AS USED FOR THIS BASIN
BA 1.91
LG .15 .15 8.80 .08 56.00
UI 150. 259. 528. 707. 847. 1004. 1213. 1673. 1826. 1424.
UI 1201. 992. 822. 667. 444. 266. 2.;7. 171. 150. 65.
UI 46. 46. 46. 46. 46. O. o. O. O. O.
UI O. O. O. O. O. O. O. O. O. O.

. DDM Preserved

1235
1236
1237
1238
1239

KK
KM
DT
01
DQ

R76A
RETAIN

D76A
o
a

100 YR
185

10000
10000

2 HR RUNOFF VOLUME

1240
12<1
1242

KK
KM
HC

C76A
COMBINE HYDROGP~PHS 70T76A (SANTAN FREDIAY CHANNEL FLOWS) WITH SUBBASIN 76A

2

•
8138
6509

1356
09

999
154

892
78

819
31

772
7

1537
750

o

KK 76ATPR
KM DIBBLE DRAINAGE FACILITY
KM ROUTE FLOW ALONG NEW SANTAN FREEWAY ALIGNMENT TO N~i POWERLINE FLOODWAY ALGN.
KM REACH ET-2A. ET-23
RS 2 FLOW -1
RC . 025 . 025 . 025 5750 O. 0005
RX a 8 16 61 93 138 146 154
RY 10.7 7.6 7.5 0 0 7.5 7.4 10.3

.. Ioa::-DBSAN

.. KM DIV~RT FROM SANTAN CHANN~L INTO THE RAY DETENTION BASIN

.. KM ADDED BY CPE !N JUNE 2000.
- KM USES A REALISTIC SIDE-wEIR EQUATION TO FORM POWER CURVE
- KM WEIR CREST = 4.5 FT; WEIR LENGTH ~ 200FT; 4.0 FT DIV STRUCTURE.
.. KO 3
... DT SANDB
- 01 0
• DQ 0

1243
12.:;:.;
1245
1246
1247
1248
1249
1250

1251
1252
1253

KK E!4FSTN
KM COMBINE FW'ilS iN EMF AT SANTAN FREE'..lAY
He 2

HEC-1 INPUT PAGE 35

LiNE rD ••••••• 1. 2 •••.••• 3 •.••••• 4 ••••••• 5 ••••••• 6 ••••••• 7 ••••••• 8 ••••••• 9 •••••• 10

KK KNXTRY
KM ROUTE EMF KNOX ROAD TO RAY ROAD
RS 1 FLOW -1
RC .03 .022 .03 3000 .0003
RX 0 500 520 553 693 726 740 742
RY 14 12 11 0 a 11 11 12

KK 73A
KM BASIN 73A
KM THE FOLLOWING P~~ETERS WERE PROVIDED FOR THIS BASIN
Kt4 L= 2.3 Lea= 1.0 S~ 34.9 Kn= .093 LAG· 94.5
iGJI PHO~NIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA .95
LG .35 .36 5.00 .27 .00
UI 34. 34. 3 ... 34- 84. 117. 134. 158. 171. 185.
UI 197. 214. 232. 254. 274. 317. 381. 429. 424. 369.
UI 332. 303. 282. 263. 240. 220. 202. 185. 169. 157.
UI 134. 107. 90. 60. 60. 57. 55. 54. 34. 34.
UI 34. 34. 16. 10. 10. 10. 10. 10. 10. 10.
UI 10. 10. 10. 10. 10. 10. O. o. o. O.

UI O. O. o. o. o. O. o. o. O. o.

page 20 •2011
3

1511
2.5

1011
2

.0074
10C7

a

2700
1003

a

73A TO 73B VIA WASH RUNNING DIAGONALLY ACROSS 73B
FLOW -1

.05 . 06
SOD 1000
3.5 3

7J,ATB
ROUTE

3
.06

a
4

Y.K
K14
RS
RC
RX
RY

1260
1261
1262
1263
1264
1265
1266
1267
1268
1269
1270
1271
1272
1273

1274
1275
1276
1277
1278
1279

1254
1255
1256
1257
1258
1259



ELLSI0.0UT

50.
O.
O.

94­
O.
O.

21.6

162.
O.
O.

332.
O.
O.

486.
O.
O.

21.00
719.

O.
O.

.27
621.

O.
O.

5.30
402.

O.
O.

.25
268.

20.
O.

73B
BAS!N 7Ja

THE FOLLOWING Pk~4£TERS WERE PROVIDED FOR THIS BASIN
L= .6 Lea= .4 S- 26.3 Kn= .050 LAG=
PHOENIX VALLEY S-GRAPH "AS USED FOR THIS BASIN

.42

.27
67.
20.

O.

KK
1(11

KI·'
KM
KM
BA
LG
UI
UI
UI

1280
1281
1282
129]
1284
1285
1286
1287
1289
1289

• DOl. Preserved

1290
1291
1292
1293
1294

KK
KM
DT
DI
DO

R73B
RETAIN

073B
o
o

100 y~ 2 HR RUNOFF VOLU4E
29

10000
10000

• DOM ••••• Preserved
PAGE 36

ro •.•••.• 1 ••••••. 2 .•••••• 3 ••••••• 4. .••.•• 5 ••••••• 6 •••••.• 7 ••••••• a ••••••• 9 •••.•. 10

1295
1296
1297

KK CP73B
K~l cm1BI!l!: S73A AND S73B
HC 2

1298
1299
1300
1301
1~02

1303
1304

KK 73B7C
I'M ROtITE 738 TO 73C VIA WASH CROSSING MOUNTAIN ROAD
KI1 THEN ROUTED SOUTH ALONG GENE:RAL MOTORS BERM TO St-I CORNER OF 73C
R5 6 FLOW -1
RC .035 .022 .035 5000 .0036
RX 0 500 700 710 720 730 930 1430
RY a ., .5 5 0 0 5 7.5 a

1305
1306
1307
1308
1309
1310
1311
1312
1313

KK 73C
KM BASIN 73C
Kf1 THE FOLLO~-lING PARAr1ETERS ~:ERE PROVIDED FOR THIS BASIN
KM L= .6 Lea= .3 S= 43.7 Kn= .020 LAG= 7.0
KM PHOENIX VALLEY S·GRAPH WAS USED FOR THIS BASIN
BA . sa
LG .10 .25 5.30 .3' ao.oo
UI 1073. 2551. 742. 111. O. O. o. o. o. O.
UI O. o. o. o. o. o. o. o. o. o.

131'
1315
1316
1317
1318

KK
KM
DT
01
DO

R7~C

RETAIN
D73C

o
o

100 YR
58

10000
10000

2 H!! RUNOFF VOLUME

• DOM ••• *. Preserved

1319
1)20
1321

KK CP73C
KM cor-mINE 73C AND 738
HC 2

• DDM ••••• Preserved •••••

1322
12.23
132.
1325
1326
1327

KK 73T74C
K.'! ROUTE 73C TO 7.C VIA GM BER~I. t-:EST EDGE OF 74C
RS 4 FLQt"l -1
RC .035 .022 .035 3500 .003'
RX 0 500 1000 1001 1016 1516 2016 2516
RY 6 5.5 5 2 2 3.5 4.5 5.5

• DOH Updated

1328
1329
1330
1331
1332

KK
K~l

KM
~l

Kl4
• 1(0

74A
BASIN 74A

THE FOLLOWING PARAMETERS t-IERE PROVIDED FOR THIS BASIN
L= 2.4 Lca= 1.0 5= 42.2 Kn= .095 LAG=
PHOENIX VALLEY S-GRAPH t-IAS U5ED FOR THIS BASIN

2
IiEC-l INPUT

92.9

PAGE 37

LINE 10..•.•.. 1. 2 3 •...... 4 5 6 7 a 9 •..... 10

1333
1334
1135
1336
1337
1338
1339
1340
1341

BA .75
LG .35 .36 5.00 .27 .00
UI 27. 27. 27. 27 . 73. 96. 111. 129. 140. 151.
UI 163. 175. 193. 20a. 22a. 268. 317. 362. 327. 2a7.
{II 260. 239. 222. 206. la7. 171. 160. 142. 132. 11a.
{II 99. 79. 56. 4a. 47. 45. 45. 32. 27. 27.
{II 27. 19. a. a. a. a. a. a. a. 8.
UI a. a. a. a. a. o. o. o. o. O.
UI O. o. o. o. o. o. o. o. o. o.

1342
1343
134.
1345

KK DB74A
KM NEt-I BASIN REGRADED ON la DEC 97. by Dibble & Associates
KM revised to be on-line detention basin
KM OET~tTION BASIN LOCATED EAST OF MERIDIAN ROAD & north of Powerline Floodway

page 21



ID 1. •..... 2 J. 4 5 6 7 8 9 10

ID 1 2 3 4. •...•. 5 6 7 ..•.... 8 9 10

KK 74B
KM BASIN 74B
KM THE FOLLOWING PARAMETERS ~IERE PROVIDED FOR THIS BAsm
Jo:M L= .6 Lca= .5 S= 32.1 fen= .050 L."G= 23.3
KM PHOENIX VALLEY S-GRAPH t-:>.s USED FOR THIS BASIN
BA .33
LG .30 .25 6.00 .18 5.CO
UI 48. 171. 273. 388. 563. 406. 289. 188. 87. 58.

UI 28. 15. 15. O. O. O. O. o. O. O.
UI O. O. O. O. O. O. O. O. O. O.

· DOM Preserved

HEC-I INPU'I'

•

•

•

PAGE 39

PAGE 38

o.
o.

o.
O.

20111511
3.5

1031
3

MOUNTAIN ROAD

.0051
1007

a

18.97
84

3500
1003

o

11.14
82
.5

1.5

ELLSI0.0U'I'
3S0-FT tiEIR.

o
5.38

80
.62
2.5

2 HR RUNOFF VOLUME

Preserved

100 YR
35

10000
10000

100 YR 2 HR RUNOFF VOLUME
22

10000
10000

Updated

749 TO 74C VIA WASH CROSSING
FLOW -1

.04 .045
500 980
3.5 3

R14C
RETAIN

D74C
o
o

H9TC
ROtITE

4
.045

o
4

R74B
RETAIN

D749
o
o

"lITH 24 - INCH OUTFALL &

2 2
1 STOR

a 1.43
76.0 78
77.0 3.14

82.20 350

" ODi'-l

"DOM """"" Preserved "" ... " ...

HEC-l INPt.!T

KK
KM
DT
DI
DO

.. OOM •••• " Preserved

KK CP74C
KM COMBINE 74C AND 748 AND 7)C

HC 3

KK 74CT75
KM ROU'I'E CP74C TO S75 VIA POWERLINE FLOOrn;AY TO ELLSWORTH RD & RAY ROAD.
KM vel of 10 f~/sec for'NSTP calc.
RS 3 FLOW -I
RC .03 .013 .03 10560 .0049
RX 0 lC05 1023 1030.5 1036.5 1044 1062 2067
RY 6 5 5 a 0 5 5 6

"COM •• """ Preserved """""

ICK 7.;.C
KM BASIN 74C
~1 THE FOLLOWING P~~ETERS WERE PROVIC£O FOR THIS BASIN
KM L= .7 Lea"" .5 S= 25.4 Kn= .020 LAG"" 10.3
KM PHOENIX VALLEY S-GRAPH WAS USEO FOR THIS 9ASIN
BA .34 .
LG .10 .15 7.00 .17 80.00
UI 303. 950. 940. 348. 92. 35. O. O.
UI O. O. O. o. O. o. O. O.

• DDM

KK
KM
RS
RC
RX
RY

KK CP74B
KM COMBINE S74A AND S74B
HC 2

• Orn1 ••••• Preserved

KK 75
KM BASIN 75 • ~mICH IS THE GENERAL MOTORS DESERT PROVING GROu~S

KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

KK
KM
DT
DI
DO

KK 74ATB
KM ROtrrE 7.;.A TO 748 VIA WASH CROSSING COUNTY LINE
RS 4 FLO'~ -1
RC .045 .04 . 045 3500 .0054
RX 0 500 1000 1003 1007 1011 1511 2011
RY 4 3.5 3 0 0 2 2.5 3

Kf1
.. KO
RS
SA
SE
SL
SS

1346

1347
1348
1349
1350
1351

1352
1353
1354
1355
1356
1357

1358
1359
1360
2361
1362
1363
1364
1365
1366
1367

1368
1369
1370
1371
1372

LINE

1373
1374
1375

1376
1371
1318
1379
1380
1381

1382
1383
1384
1385
1386
1387
1388
1389
1390

1391
1392
1393
1394
1395

1396
1397
1398

1399
14CO
1401
1402
1403
1404
1405

1

LINE:

14C6
1407
1408

Page 22



ELLS10.0lIT
1409 KM L: 4.0 Lca2 3.0 S= 20.0 Kn:.: .087 LAG= 182.0
1410 KM PHOENIX VALLEY S-GRAPH ~;;..S USED FOR THIS BASIN
1411 BA .... 01
1.;12 LG .20 .35 6.80 .13 35.00
1413 UI 74. 74. 74. 74- 74. 74- 74. 74. 180. 243.
1414 UI 247. 284- 284. 335. H2. 363. 375. 396. 412. 422.
1415 U! 437. 458. 475. 495. 519. 550. 567. 585. 622. 672.
1416 ur 737. 819. 865. 935. 1002. 935. 870. 813. 76L 726.
1417 ur 693. 664. 637. 614. 593. 574- 547. 519. 496. 413.

1418 ur 452. ';37. 425. 387. 377. 363- 347. 34l. 289. 284.
1419 UI 233. 213. 213. 147. 13l. 13l. 13l. 130. 122. 122.
1420 ur 122. 122. 122. 75. 74. 74- 74. 74. 74. 74.
1421 ur 74. 43. 23. 23. 23. 23. 23. 23. 23. 23.
1422 ur 23. 23. 23- 23. 23. 23- 23. 23. 23- 23.
1423 ur 23- 23. 23. 23. 23. 23. 23. 23- O. O.

1424 ur O. O. O. O. O. O. O. O. O. O.

1425 KK 075
1426 KM RET.~IN THE 100-YR 2-HR VOLUHE. 80\ OF VOLUME IS USED.
1427 DT RET75 308
1428 Dr 0 10000
1429, CO 0 10000

1430 KK C75
1431 K11 COt~BINE FLm;S FRo;~ C74C AND SUBBASrN 75
1432 HC 2

· DOM Preserved

1433 KK 75TPC
1434 Kr~ ROliTE 75 THROUGH POWERLINE FLOODWAY TO AIR FORCE C~~EL

1435 RS 2 FLOW -1
1436 RC .03 .013 .03 3900 .0041
1f37 RX 0 1005 1023 1030.5 1036.5 10·a 1062 2067
1438 RY 6 5 0 0 5 5 6

· DOM Updated

1439 KK 77A
1440 KrJj BASIN 77A
14';1 Kl~ THE FOLLOiHNG PARANETERS ~iERE PROVIDED FOR THIS BASIN
1442 KM L= 2.9 Lea: 1.5 S. 31.1 Kn= .092 L.~G. 119.0
1443 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
1444 BA 1.14
1445 LG .35 .36 5.00 .27 .00
1446 UI 49. 49. 49. 49. 49. 108. 162. 185. 205. 230.
14 ... 7 ur 244. 264. 278. 293. 311. 333. 358. 380. 406. 462.
1448 ur 537. 584. 659. 601. 54l. 496. 46l. 430. 407. 385.
1449 ur 362. 334. 311. 293. 273. 252. 238. 226. 189. 16l.

HEC-l INPlIT PAGE 40

LINE ID••••••• 1 •••• " .2 •••.••• 3 ••••••• 4 •••••.• 5 ••••••• 6 ••••••• 7 ••••••• 8 ••..••• 9 ••••••10

1.;50 ur 141. 10L 87. 87. 83. 8l. 81. 73- 49. 49.
1451 ur 49. ';9. 49. 22. IS. IS. IS. 15. IS. IS.
1452 ur 15. IS. 15. IS. IS. IS. 15. 15. 15. 15.
1453 ur IS. O. O. O. O. o. O. O. O. O.
1454 UI O. O. O. O. O. O. O. O. O. O.

1455 KK 77ATB
1456 KM ROlITE 77A TO 77B vrA \,ASH CROSSING COUNTY LINE
1457 RS 3 FLO;" -1
1458 RC .045 .04 .045 3000 .006
1459 RX 0 500 980 1003 1007 1031 1511 2011
1460 RY 4 3.5 3 0 0 3 3.5 4

... ODr1 Updated

1461 KK 77B
1462 1<.'1 BASIN T7B
1463 1<.'1 THE FOLLO\HNG PARAMETERS WERE PROVIDEO FOR THIS BASIN
1464 KM L_ .6 Lea"" • 3 S- 26.3 Kn• .050 LAG- 19.3
1465 KM. PHOENrX VALLEY S·GRAPH "AS USED FOR THIS BASIN
1466 BA .36
1467 LG .30 .25 5.30 .24 5.00
1468 ur 78. 277. 421. 700. 544. 360. 189. 93. 46. 19.
1469 UI 19. O. O. O. O. O. O. O. O. O.
1470 UI O. O. O. O. O. o. O. O. O. O.

· DOM Preserved

1471 KK R77B
1472 KM RETAIN 100 VR 2 HR RUNOFF VOLUME
1473 OT 0713 16
1474 O! 0 10000
1475 CO 0 10000

· DOM ....- Preserved

1476 KK CP77B
1477 Kl4 COMBINE 577)\ AND 577B
1478 HC 2

· DDM Preserved .....
1479 KK 77BTC

Page 23



ELLS10.0UT
14BO KM ROUTE 77B TO 77C VIA HASH CROSSING MOUNTAIN ROAD, THEN SOUTH ALONG
14B1 KM WESTERN EDGE OF 77C •1482 RS 5 FLOW -1
14B3 RC .045 .04 .045 4750 .0042
H84 RX 0 500 950 1003 1007 1061 1511 2011
14B5 RY 4 3.5 3 0 0 3 3.5 4

· DDM Updated
HEC-l INPUT PAGE 41

LINE 10••.•••• 1. .•..•• 2 ••••••• 3 •••..•• 4 ••••••• 5 ••••••• 6 ••••••• 7 .•••••• B •.••••• 9 •••••• 10

1486 KK 77C
14B7 Kr·l BASIN 77C
14B8 KM THE: FOLLOWING PARAME:TERS t·:ERE PROVIDED FOR THIS BASIN
14B9 KM L~ .5 Lea= .3 S= 32.3 Kn: .020 LAG~ 7.2
1490 KM PHOENIX VALLEY S-GP~PH WAS USED FOR THIS BASIN
1491 BA .2B
1492 LG .10 .25 5. BO .27 79.00
1493 UI 492. 1219. 393. 60. O. O. o. o. o. O.
1494 UI O. O. O. O. O. O. O. O. O. O.

_j.f

·DOM ...-. preserved

1495 KK R77C
1496 KM RETAIN 100 YR 2 HR RUNOFF VOLUME
1497 DT D77C 2B
149B 01 0 10000
1499 DO 0 10000

· DOM ..... Preserved

1500 KK C77C
1501 Kf4 COMBINE FLO"S mOM C77B AND SUBBASIN 77C
1502 HC 2

· DDt1 Preserved

1503 KK 77CT7B
1504 RS 3 FLO~-1 -1
1505 RC 0.035 0.022 0.035 2400 0.002
1506 RX 0 100 110 115 120 125 130 135
1507 RY 4 3 2.5 0 0 2.5 8 9

· DOM Updated

150B KK 7BA
1509 KM BASIN 7BA •1510 KM THE FOLLOHING Pko~ETERS HERE PROVIDED FOR THIS BASIN
1511 KM L= 3.3 Lea= 1.3 S= 30.2 Kn= .090 LAG~ 118.0
1512 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS a>.sIN
1513 BA 1.88
1514 LG .35 .36 5.00 .27 .00
1515 UI 54. 54. 54. 54- 54. 124. 176. 203. 227. 252.
1516 UI 268. 290. 305. 322. 342. 366. 396. 417. 451. 515.
1517 UI 612. 641. 716. 643. 579. 531. 494. 464. 437. 417.
1518 UI 385. 356. 334. 315. 290. 270. 255. 233. 206. 159.
1519 UI 153. 95. 95. 95. 8B. BB. BB. 65. 54. 54.
1520 UI 54. 54. 45. 16. 16. 16. 16. 16. 16. 16.
1521 UI 16. 16. 16. 16. 16. 16. 16. 16. 16. 16.
1522 UI O. O. o. o. O. O. O. O. O. O.
1523 UI O. O. O. O. O. O. O. O. O. O.

1 HEC-1 INPUT PAGE 42

LINE 10••••••• 1. •••.•• 2 ••••••• 3 ••••••• 4 ••••••• 5 ••••••• 6 ••••• , .7 ••••••• 8 ••••••• 9 ••••• • 10

1524 KK 78ATB
1525 KM ROUTE FLO\4 FROM 78A TO 78B VIA HASH CROSSING COUNTY LINE
1526 RS 4 FLOW -1
1527 RC .045 .04 .045 3500 .0042
1528 RX 0 500 980 1003 1007 1031 1511 2011
1529 RY 4.5 3.5 3 0 0 3 3.5 4.5

· DDM Updated

1530 KK 78B
1531 KM BASIN 7BB
1532 KM THE FOLLOWING PARM1ETERS HERE PROVIDED FOR THIS BASIN
1533 KM L~ .6 Lca z .4 S= 31.6 In= .050 LAG= 20.9
1534 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
1535 Kl1 FCo.'lC REPORTS BASIN ALREADY BUILT-OUT. WITf{ RURAL ITO 2 ACRE LOTS
1536 KM AND THERE IS NO RETENTION FOR THIS BASIN.
1537 SA .39
1538 LG .30 .15 8.40 .07 5.00
1539 UI 68. 262. 393. 635. 638. 433. 283. 126. 78. 34.
1540 UI 19. 19. O. O. O. O. O. O. O. o.
1541 UI o. o. O. O. O. O. O. O. O. O.

1542 KK C78B
1543 KM CONBINE FLO~ol FRON SUBBASIN 78B AND SUBBASIN 78A
1544 HC 2

1545 KK 78BTC •1546 Kl-l ROUTE 78B TO 78C VIA WASf{ CROSSING MOUNTAIN ROAD. THEN SOUTH ALONG
1547 KM WESTERN EDGE OF 78C.
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1543
1549
1550
1551

1552
1553
155·j
1555
1556
1557
1558
1559
1560

ELLSI0 .OlIT
RS 3 FLOIi -1
RC .035 .022 .035 4500 .0033
RX 0 100 110 115 120 125 130 135
RY 5 4 3.5 0 0 3.5 8 9

XX 78C
XM BASIN 78C
XM THE FOLLOWING Pk~~~ETERS WERE PROVIDED FOR THIS BASINx,. L· .5 Lea= .3 S· 31.7 Kn= .026 LAG= 9.0
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA .28
LG .13 .10 11.20 .03 64.00
UI 319. 980. 652. 164. 34. O. O. O. O. O.
UI O. O. O. O. O. O. O. O. O. O.

1561
1562
1563
1564
1565

KK
KM
DT
01
DO

R78C
RETAIN

D78C
o
o

100 YR
24

10000
10000

2 HR RUNOFF VOLm1E

PAGE 43

LINE

1566
1567
1568

1569
1570
1571
1572
1573
1574
1575

1576
1577
1578
1579
1580

1581
1582
1583
1584
1585
1586
1587
1588
1589
1590

1591
1592
1593
1594
1595

1596
1597
1598

1599
1600
1601
1602
1603

1604
1605
1606
1607

LINE

10. _..•.. 1. .•.••. 2 ...••.. 3 ..•..•. 4 ..•.... 5 ...••.• 6 .•...•. 7 •..••.. 8 ...•.•• 9 •..... 10

XK C78C
KM cor·arNE FLONS FROM 18B. 7BC & 77e ~ t·lILLIANS FIELD ROAD & SIGNAL BUTI'E ROAD.
He J

KX 78CT79
XM ROUTE 7ee TO 79A AT ELLSt-:ORTH VIA GM CHA.".'NEL TO
KM \-lILLIAM5 FIELD RO & EL..LSHORTH ROAD.
RS 4 FLO\"1 -1
RC .035 .022 .035 10560 .OOH
RX 0 500 800 805 820 825 1125 1625
RY 7 6 5 0 0 5 6 7

KK 791'.
XM BASIN 791'.
r:}1J TriE FOLLOWING PARA,.,ETERS v!ERE PROVIDED FOR THIS BASIN
XM L= 2.3 Lea· 1.2 S= 23.2 Kn= .090 LAG= 106.0
XM PHOENIX VALLEY S-GRhPH WAS USED FOR THIS BASIN. XO 2
81'. 2.01
LG .20 .30 8.00 .08 42.00
UI 64. 64- 64- 6; . 82. 209. 232. 262. 299. 321.
UI 3.;7. 367. 390. 42l. 458. 489. 527. 610. 726. 792.
UI 825. 721. 655. 600. 557. 523. 495. 451. 417. 390.
UI 361. 328. 308. 285. 244. 190. 169. 113. 113. 109.
UI 105. 105. 85. 64. 64. 64. 64- 37. 20. 20.
UI 20. 20. 20. 20. 20. 20. 20. 20. 20. 20.
UI 20. 20. 20. O. O. O. O. O. O. O.
UI O. O. O. O. O. O. O. O. O. O.

KK D79A
iU1 RETAIN' THE lOO-YR 2-HR RUNOFF VOLUME. eo\: OF VOLUi1E. IS USED
or DET79A 171.2
01 0 10000
DO 0 10000

KX C79Al
i::M COMBINE FLOW'S FROM TBC AND 79/\ @ GENERAL MOTORS DPG.
He 2

KK 798
KM BASIN 798
KM THE FOLLOWING P~~ETERS WERE PROVIDED FOP. THIS BASIN
KM L= 1.4 Lea= .6 S= 9.0 Kn= .090 LAG= 77.7
XM PHOENIX VALLEY S·GP~PH WAS USED FOR THIS BASIN. XO 2
BA 1.00
LG .25 .25 9.70 .OS 55.00
UI 43. 43. 43. 85. ISO. 179. 207. 232. 250. 275.
UI 306. 335. 388. 479. 557. 515. 444. 396. 360. 331.

HEC-l INPUT PAGE 44

10•.••... 1. .•..•• 2 ••••••• 3 ••••••• 4 ••••••• 5 ••••••• 6 •••.••• 7 ••••••• 8 ••••••• 9 •••••• 10

1608
1609
1610
1611

UI
UI
UI
UI

285.
7l.
13.

O.

267.
48.
13.

o.

240.
43.
13.
o.

216.
43.
13.

o.

192.
36.
13.

O.

155.
13.
13.

O.

123.
13.

O.
O.

76.
13.

O.
O.

76.
13.

O.
O.

71.
13.

O.
O.

1612
1613
1614
1615
1616

XK 0798
KM RETAIN THE lOO·YR 2·HOUR RUNOFF VOLUME. 801 OF VOLrn~E IS USED
DT RET79B 92.8
01 0 10000
DO 0 10000
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1617
1618
1619

1620
1621
1622
1623
1624 '
1625
1626
1627
1628
1629
1630
1631
1632
1633
1634
1635
1636

16,37
16·38
1639
1640
1641
1642
1643
1644
1645
1646
1647
1648
1649

,1650
1651

ELLSI0.0tIT
KK C79A2
KM COMiHNE FLO~~S FROM 79A Aa'iD 79B @ WILLI~~S FIELD ROAD & ELLSWORTH ROAD. •HC 2

KK 78F
Kr4 BASIN 78F
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BAS!N
KM ~ 3.7 Lea= 2.1 s= 29.B En= .090 LAG. 1~7.0

KM PHOENIX VALLEY S-GRAPH ~lAS USED FOR TP.!S BASIN
SA 4.19
LG .35 .36 5.00 .27 .00
UI 96. 96. 96. 96. 96. 96. 148. 315. 325. 368.

UI 399. 442. 46B. 495. 52l. 541. 566. 595. 626. 663.

UI 706. 737. 774- 845. 936. 1085. 1119. 1276. 1239. 1127.

UI 1033 . 968. 907. 862. 820. 782. 751. 712. 667. 629.

UI 597. 570. 541. 502. 472. 454. 436. 368. 339. 276.

UI 276. 174. 17O. 170. 16B. 158. 158. 158. 156. 96.

UI 96. 96. 96. 96. 96. 79. 29. 29. 29. 29.

UI 29. 29. 29. 29. 29. 29. 29. 29. 29. 29.

UI 29. 29. 29. 29. 29. 29. 29. O. O. O.

UI O. O. O. O. O. O. O. o. o. O.

KK 82~.1

KM BASIN 82Al
K!4 THE FOLLOWING Pk~ETERS WERE PROVIDED FOR THIS BASIN
KM L= ).6 Lea= .9· S= 3).9 Kn= .090 LAG= 103.0

KM PHOENIX VALLEY S-GRAPH ~'lAS USRD FOR THIS BASIN
BA 3.12
LG .35 .36 5.00 .27 .00
UI 102. 102. 102. 102. 163. 335. 381. 436. 485. 526.

UI 564. 599. 644. 693. 757. 801. 901. 1048. 1222. 1356.

U! 1223. 108.01. 987. 91). 852. 800. 742. 675. 629. 589.

UI 529. 494. 459. 391. 304- 266. 180. 180. 173. 167.

UI 167. 123. 102. 102. 102. 102. 36. 31. 31. 31.

UI 31. 31. 31. 31. 31. 31. 31. 31. 31. 31.

UI 31. O. O. O. o. O. O. o. o. O.
UI O. o. o. o. o. o. o. o. o. O.

HEC·l INPUT PAGE 45

10.••...•1. 2 .•..... 3 •.•...• 4 ..•.. _ .5 .....•. 6 •.•.... 7 .•.••.. 8 •.•.•.. 9 •• , .•. 10

& 660' NORTH OF ~ECOS RD.

C82Al
COMBINE FLO"S FROM SUBBASINS 78F AND 82Al NORTH OF PECOS ROAD AT
NEW DETENTION BASIN

2

LINE

1652
1653
1654
1655

1656
1657
1658
1659

1660
1661
1662
1663
1664

KK
iil-t
KM
HC

KK DB82Al
1\::-1 PECOS NORTH BASIN
KM NE'..Z OE'rENTION B.~SIN LOCATED EAST OF NER!OIAN ROAD
KtJ: "JITH 1-42" Rep OtJ!'LET & 86" SPILLt"lAY AT ELEV,.44
• KO 2 2
RS 1 STOR 0
SV 0 8 34 73 113 153
SE 36 37 38 39 40 41
SL 33.5 9.6 .62 .5
SS 44 195 3 1.5

195
42

237
43

280
44

346
46.1

•
1665
1666
1667
1668
1669
1670
1671

KK PS-9
KM REACH PS-9
K:-1 OUTFLOt-: CHANNEL FRor., NE"A DETENTION BASIN 82A TO MAIN CHANNEL ~ PECOS
RS 1 FLOt-l -1
RC .025 .025 .025 500 .0005
RX a 8 16 42 ~6 72 80 88

RY 4.1 4.2 4.3 a 0 4.3 4.2 4.1

1672
1673
1674
1675
1676
1677
1678
1679
1680

1681
1682
1683
1684
1685
1686
16B7

1688
1689
1690
1691
1692
1693
1694

KK CAP2
KM INFLOW FROM EAST OF THE CAP THROUGH 1 - 36- PIPE OVERCHUTE
KM STATION ~536.00 SALT-GILA AQUEDUCT REACH 2
Ki< QI CARDS BASED ON OVERCHtITE CAPACITY OF 64 CFS
IN 60
BA .01
QI 0 2 a 64 64 64 64 64 64
Q! 64 64 64 64 64 64 64 64
QI 64 64 64 64 64

KK RCAP2
KM ROtITE CAP2 THROUGH 82A2 VIA WASH TO SUBBASIN 82A2

IN 15
RS 27 FLOW -1
RC .045 .04 .045 24000 .05
RX 0 500 1000 1010 1020 1030 1530 2030

RY 8 5 3 a 0 3 5 8

KK 82A2
KM BASIN 82A2
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L. 4.6 Lea= 2.9 S= 27.2 Kn= .089 LAG· 183.0
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA 4.13
LG .35 .36 5.00 .27 1.00
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ELLS10.0l,IT
flEC-l INPtIT PAGE 46

LINE ID ....... 1. ......·2 •....•• J. ..••.. 4 .•..•.. 5 ....•.. 6 ....•.. 1 •..••.. 8 .•.••.• 9 ..•... 10

1695 VI 16. 16. 16. 16. 16. 16. 16. 16. 111. 249.
1696 UI 250. 29l. 291. 339. 349. 311. 381. 406. 420. 430.
1691 UI H8. H6. 493. 503. 529. 561. 519. 596. 631. 690.
1698 UI 7.;3. 80S. 911. 9:!3. 1021. 919. 901. S';S. 194. 15l.
1699 ur 111. 696. 659. 635. 613. 59';' • 510. 540. 514. 491.
1100 UI 470. 455. 431. 401. 393. 312. 362. 349. 315. 291.
3101 ur 263. 219. 21S. 179. 134. 134. 134. 134- 128. 125.
1702 UI 125. 12S. 125. 96. 76. 16. 16. 16. 16. 16.
1703 ur 16. 61. 23. 23. 23. 2J. 23- 23. 23. 23.
1104 ur 23. 23. 23. 23. 23. 2J. 23. 2J. 23. 23-
1105 ur 23. 23. 23. 23. 23. 23. 23. 23. 23. O.
1106 UI O. O. o. o. o. o. o. o. o. O.
1101 ur o. o. o. o. o. o. o. o. o. O.

1109 KK CP82A2
1109 Kf1 COMBINE FLOW FROM ROUTED CAP2 AND SUBBASIN S2A2
1110 He 2

1111 KK 82M
1112 Kr1 BASIN 82A4
1113 KM THE FOLLO~HNG Pk~ETERS WERE PROVIDED FOR THIS BASIN
1114 KM L= 3.5 Lea.. 1.5 S· 29.1 Kn= .090 LAG= 128.0
1715 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASrN
1716 BA 2.13
1111 LG .35 .36 5.00 .21 .00
1118 ur 56. 56. 56. 56. 56. 10. 184. 193. 214. 248.
1119 UI 265. 29l. 302. 316. 332. 352. 314. 401. 424. 441.
1120 UI 494- 551. 650. 691. 142. 661. 606. 560. 523. 490.
1721 ur ';'66. 443. 419. 389. 364. 3.;3. 325. 299. 281. 261.
1122 UI 251. 214. 182. 161. 126. 99. 99. 91. 92. 92.
1123 ur 92. 69. 56. 56. 56. 56. 56. 21. 11. 11.
1124 UI 11. 11. 11. 11. 11. 11. 11. 11. 11. 11.
1725 ur 11. 11. 11. 11. 11. 11. O. O. o. O.
1126 ur o. o. o. o. o. o. o. o. o. O.

1121 XK 82A"T3
1128 Kr-l REACH MN-2
1129 KH ROtITE FLOyj FROM St."BBAS IN 92M TO DETENTION BASIN 82A3
1130 RS 2 FLOli -1
1131 RC .025 .025 .025 1050 .0005
1732 RX 0 8 16 41 101 138 146 154
1133 RY 5.0 5.1 5.2 0 0 5.2 5.1 5.0

1134 KK 82A3
1135 KM BASIN 92A3
1136 xr. THE FOLLOW!NG PAP~ET~~S WERE PROVIDED FOP. THIS BASIN
1131 KM L= 3.6 Lea= 2.0 S= 28.3 Kn= .090 LAG= 145.0
1138 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
1739 BA 2.02
1140 LG .35 .36 5.00 .21 .00
1141 UI 41. 41. 41. 41. 41. 41. 82. 154- 162. 180.

HEC-l INPtIT PAGE ·17

LINE ro ....... 1. ...... 2 ..•.•.. 3 ....•.• 4 ....... 5 .....•. 6 .•...•. 1 ..••... 8 •..•... 9 •••.•. 10

1142 UI 200. 218. 230. 246. 251. 268. 280. 294. 310. 330.
1143 UI 351. 365. 381. 425. 411. 553. 566. 633. 583. 529.
1744 UI 492. 460. 434. 410. 392. 376 _ 36l. 336. 316. 299.
1145 UI 284. 211. 250. 231. 228. 216. 190. 180. 136. 135.
1746 U1 101. 93. 83. 83. 18. 11. 11. 11. 52. 41.
1141 UI 41. 41. 41. 41. 42. 14. 14. lL 14. 14.
1148 UI 14. 14. 14. 14. 14. 14. 14. 14. 14. 14.
1149 U1 14. 14. 14. 14. 14. 14. O. O. O. O.
1150 UI O. O. O. O. O. O. O. O. O. O.

1151 XX CP82A3
1152 Kf4 COMBINE FLO'." FROM SUEBASIN 82A4: AND SUBBASIN 82A3 BEFORE DETENTION BASIN
1153 HC 2

1754 KK CP92A5
1155 KM COMBINE FLONS FROM CAP OVERCHtITE AND SUBBASIN 82A
1156 HC 2

1151 KX DB82B
1758 Kr~ PECOS SOl,ITH BASIN
1159 XM NE:\i DETENTIOII BASIN LOCATED EAST OF MERIDIAN ROAD & 660' SOUTH OF PECOS RD.
1160 Kr-t I"lITH 1-66" RCP OtITLET & 80' SPILL":AY AT ELEV .;1

" KO 2 2
1161 RS 1 STOR 0
1162 SV 0 3.5 9.6 25.7 62.1 110.5 158.7 207.5 251.3 320
1163 SE 31.5 33 34 35 36 31 38 39 40 42.1
1164 SL 33 23.1 .62 .5
1765 SS 41 80 3 1.5

1766 KK MN-l
1161 I'M REACH MN-l plus culvert. PSC-1
1768 XN ROtITE FLOn FROM NEW DETENTION BASIN 82B TO ~.AIN LINe CHANNEL @ PECOS
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1769
1770
1771
1772

1773
1774
1775,

ELLSI0.0lIT
RS 1 FLOW -1
RC .025 .025 .025 1030 .0005
RX 0 • 16 47 55 .7
RY 5.1 5.2 5.3 0 0 5.3

KK CP82A6
KM COMBINE FLOWS AFTER DETENTION BASINS.
HC

95
5.2

103
5.1 •

1776
1777
1778
1779
1780
1791
1792

LINE:

17113
1794
1795
1786
1787
1788
1789

1730
1791
1792
1793

'1794
1795
1796

1797
1798
1799
1800
1801
1802
1803
1804
1805
1806

KK 92TBOX
!'-">I REA.CH PS·8
KM ROlITE FLO\~ FROM DETENTION BASIN DB82B TO 1000' FOOT LONG BOX CULVERT IPSC-6).

RS 1 FLO'i1 -1
RC .025 .025 .025 750 .0005
RX 0 8 16 47.2 67 98 106 114
RY 5.0 S.l 5.2 0 0 5.2 5.1 5.0

HEC-l INPlIT PAGE 48

ID ••••••• 1. ••.••• 2 ••••••• 3 ••••••• 4 ••••••• 5 ••••••• 6 ••.•••• 7 .•••••• 8 ••••••. 9 •••••• 10

KK BOXCLV
KM RE.c.C:--t PSC-6
KM ROtITE FLO~: THROUGH BOX CULVERT
RS 1 FLOW -1
RC .015 .012 .015 1000 .0020
RX 0 8 16 16.01 29.01 28.02 36 44

RY 4.9 4.9 5 0 0 5 4.9 4.8

KK BOXT79
KM REACH PS-5. PS-6. PS-7 plus culverts PSC-5 & PSC-4.
KM ROtrrE FLOW FROM 1000 t BOY. CULVERT TO C78D (SIGNAL Bt!TTE ROAD)
RS 1 FLOW -1
RC .025 .025 .025 3400 .0005
RX 0 8 16 47 67 98 106 114
RY 5.4 5.3 5.2 0 0 5.2 5.3 5.4

KK 780
KM BASIN 780
KH THE FOLL0I-1ING PARAMETERS ~IERE PROVIDED FOR THIS BASIN
KM L. 1.2 Lea= .5 S= 21.7 Kn. .03Q LP.G= 19.5
Kf1 PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA .89
LG .15 .15 8.00 .11 55.00 •UI 199. 678. 1029. 1713. 1367. 909. 496. 240. 123. 47.

UI 47. O. O. O. O. O. O. O. O. O.

UI O. O. O. O. O. O. O. O. O. O.

1907
1808
1909
1810
1811

KK
KH
DT
01
DQ

R78D
RETAIN

0780
o
o

100 YR 2 HR RUNOFF VOLUME
84

10000
10000

1812
1813
1814
1815
1816
1917
1818
1829
1820
1821

LINE:

* OOM ..... * Updated

KK 82B
KM BASIN 82B
KM THE FOLLOWING PARAHETERS WERE PROVIDED FOR THIS BASIN
KM L= .9 Lea. .4 S= 21.2 Kn= .030 LP.G· 17.2
KH PHOENIX VALt,.EY S-GRAPH tlAS USED FOR THIS BASIN
BA .92
LG .15 .25 5.00 .36 55.00
UI 266. 879. 1420. 2004. 1268. 727. 294. 142. 55. 55.

UI O. O. o. o. O. o. o. O. o. o.
UI O. O. o. O. o. o. o. O. O. O.

HEC-l INPlIT PAGE 49

10 •.•.••• 1. ••.••. 2 3 4 5 6 7 8 9 10

1822
1823
1824
1825
1826

KK
KM
DT
01
DQ

R92
RETAIN

082
o
o

100 YR
1

10000
10000

2 HR RUNOFF VOLUME

* D[»l * * *.. Preserved

KK DTTR~1

KH DIVERTING 110.7 ACRE-FEET DUE 1'0 ON-SITE RETENTION
Kt-1 VOLUMES t~ERE DERIVED FROM DRAINAGE REPORT - REFERENCE 7.
DT TRW 110.7
01 0 10000
DQ 0 10000

1827
1928
1829
1830
1831
1832

1833
1834
1835
1836

KK
KM
KM
HC

C78D
COMBINE FLOWS FROM 780. 82B AND ROlITED FLOW 82T78D

@ PECOS ROAD AND SIGNAL BtITTE ROAD.
3
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ELLSIO.Our
• OOM "" .... "". Preserved "" .... "" ..

culverts PSC-3 k'lD PSC-2.
RD AND SIGNAL BUTTE RDJ TO 78E (PECOS ~~ CRISMON

146.4
6.0

138.4
6.1

130 ••
6.3

.0005
93.2

o

5100
53.2

o

PS-2. PS-3. PS-4 plus
FLO"IS FRO'4 780 (PECOS

FLmi -1
0.025 0.025

8 16
6.1 6.2

78DTE
REACH
ROUT::

2
.025

o
6.0

KK
KM
KM
RS
RC
RX
RY

1837
1838
1839
1840
18n
1812
180

565.
166.

18.
O.
O.

460.
241.

18.
C.
o.

402.
289.
18.

O.
O.

351.
335.

18.
O.
O.

313.
382.

45.
O.
O.

55.00
271.
447.

59.
O.
O.

.05
212.
502.

6C.
18.

O.

8.80
108.
577.

97.
18.

O.

.26
59.

698.
100.
18.

O.

78E
BASIN 78E

THE roLLONING PARAMETERS tlERE PROVIDED FOR THIS BASIN
L: 1.1 Lca= .5 S,. 17.01 Kn= .087 LAG=
PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN

2
1.01

.25
59.

7~1.

104.
18.

O.

KK
KI1
KM
KH
KM
• KO
BA
LG
UI
UI
UI
UI
UI

1849
1850
1851
1852
1853
1854
1855 '

1844
1845
1846
1847
1848

1856
1857
lBSS
1859
1.860

KK D78E
~~ RETAIN THE 100-YR 2-HR RUNOFF VOLm4E. 80\ OF VOLUME IS USED
DT RET78E 93.6
01 0 10000
DQ 0 10000

HEC-l INPUT PAGE SO

LINE 10 1 ••••••• 2 ••.••.• 3 .•.•••• 4 ••••••• 5 ••••••• 6 ••••••• 7 .•••••• 8 ••••••• 9 ••••• • 10

1861
1862
1863
1864
186S
1866
1867
1868
1869
1870

KK 83
KM BASIN 83
KM T'rlE FOLWt'lING PARAMETERS lolERE: PROVIDED FOR THIS BASIN
Kt4 L= 2.0 l.ca_ .5 S= 15.0 Kn= .030 LAG= 25.8
YJ4 PHOENIX VALLEY S-GRAPH WAS USED <OR THIS BASIN
BA 1.01
LG .15 .25 5.00 _36 55.00
UI 131. 423. 700. 931. 1454. 1362. 993. 726. H4. 226.
UI 161. 89. 40. 40. 40. O. O. O. O. O.
UI O. O. o. O. O. o. o. o. O. O.

1871
1812
1873
1874
1875

KK
KM
DT
01
DQ

R83
RETAIN

083
o
o

100 YR 2 HR RUNOFF VOLUME
83

10000
10000

1876
1877
1878

KK C78E
KM COMBINE FLOWS FROM 780 AND 78E (CRISMON ROAD)
HC 3

146.4
6.0

138.4
6.1

130.4
6.2

.0005
93.2

o

4840
53.2

o

PS-l
FLOWS WEST ALONG PECOS IN A PROPOSED CP~NEL

FLO~:S FROM CRISMON ROAD TO ELLSWORTH ROAD.
FLOW -1

0.025 0.025
8 16

6.1 6.2

78ET84
REACH
ROUTE
ROUTE

2
.025

o
6.0

KK
KM
KM
KH
RS
RC
RX
RY

1879
1880
1881
1882
1883
1884
1885
1886

1887
1888
1889
2.S90
1891
1892
1893
1894
1895
1896

KK 34
KM BASIN 84
KM THE FOLLOt~ING PARAMETERS tolERE PROVIDED FOR THIS BASIN
KM L= 2.0 Lea= .5 S- 12.5 Knz .030 LAG= 26.7
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA .99
LG .15 .25 4.70 .40 55.00
UI 125. 380. 651. 855. 1278. 1399. 1008. 147~ 520. 258.
U1 182. 120. 38. 38. 38. O. O. o. o. O.
UI O. O. o. O. o. o. o. o. o. O.

1897
1898
1899
1900
1901

KK
KM
DT
01
DQ

R84
RETAIN

084
o
o

100 YR 2 HR RUNOFF VOLUl1E
85

10000
10000

IiEC-l INPUT PAGE 51

LINE 10••••••. 1. •••••• 2 ••••••• 3 ••••••• 4 ••••••• 5 ••••••• 6 7 ••••••• 8 9 •••••• 10

1902
1903
1904
1905

KK
KM
KM
HC

C84
COMBINE FLONS FROM 78E AND 8~ AT ELLS'WRTH AND PECOS ROAD
CH.'-NNEL EAST SIDE OF GATEtiAY tnLL1AHS FLO~IING TO THE NORTH

2
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KK EC-4 ROUTE REACH
XM ELLSWORTH ROAD CHk~EL REACH-4
KM ROtITE FLO"':S FROM THE CORNER OF PECOS AND ELLSWORTH ROADS TO
XM THE POINT 1/2 MILE NORTH OF PECOS WHERE FLOW FROM ~4 ENTERS
RS 4 FLOW -1
RC 0.04B 0.049 0.04B 3000 0.0010 0.00
RX 0.0 16.0 33.3 50.6 125.6 142.9 160.2 176.2
RY 5.5 5.B 2.9 0.0 0.0 2.9 5.B 5.5

1906
1907
1909
1909
1910
1911
1912
1913

• OOM * * * * * Preserved •• * * *
ELLS10.0UT

•
1914
1915
1916

XX C79B3
XM COl<BINE FLO>lS FROH SOUTH CHANNEL AND WGA AT ELLSI'10RTH ROAD.
HC 2

1917
1919
1919
1920
1921
1922
1923

XK EC- 3 ROUTE REACH
KM ROUTE FLOHS FROM THE COMBINE POUlT OF SUB-BASIN 79B TO
KM WILLlAi"1S FIELD ROAD ALIGh'MENT AT THE GM MANIFOLD STRUCTURE
RS 5 FW1: -1
RC 0.04B 0.04B 0.04B 3500 0.0010 0.00
RX 0.0 16.0 36.5 56.9 141.9 162.4 182.9 19B.9
RY 6.5 6.9 3.4 O. a o. a 3.4 6. B 6. S

1924
1925
1926
1927
192B
1929
1930

XX EC·2 ROUTE REACH
XM ROUTE FLO'.-1S THROUGH >lILLIAHS·GATE<-1AY (SUBBASIN BaAl BY \'AY OF NEt·! NORTH
KM PERIMETER CHANNEL TO A POINT ABOUT 1/2 MILE \'EST OF ELLS"ORTH ROAD
RS 4 FLOt' -1
RC 0.034 0.034 0.034 4200 0.0010 0.00
RX 0.0 16.0 37.0 57.9 157.9 17B.9 199.S 215.B
RY 6.7 7.0 3.5 0.0 0.0 3.5 7.0 6.7

1931
1932

•1933
1934
1935
1936
1937

LINE

193B
1939
194.0
19<1

XX EC-1 ROUTE REACH
KM ROtTI'E FLQt·lS THROUGH WILLIAMS-GATEt'lAY (SUBBASIN BOA) BY l~AY OF NEl'l NORTH
KM FROM A POINT ABOU1' 1/2 MILE \-iEST OF ELLSt-lORTH ROAD TO PO'/iERLINE FLOOI»lAY •
RS 3 FLOW -1
RC 0.034 0.034 0.034 3200 0.0010 0.00
RX 0.0 16.0 37.0 57.9 157.9 17B.9 199.8 215.B
RY 6.7 7.0 3.5 0.0 0.0 3.5 7.0 6.7

HEC-l INPtTl"

!D 1 2 ••••••• 3 ••••••• 4 •.••.•• 5 .•••••• 6 ••••••• 7 ••••••• B••.•• ~ .9 •••• •• 10

KK CPP~!R

KM COMBINE FLOHS FROM 7S AND 79 IN THE: POHERLINE FLOODWAY
KM AT ABotrr 1 MILE WEST OF ELLS'iZORTH ROAD
HC 2

PAGE 52

•
5730
5174

955
410

704
162

628
99

576
40

544
11

1537
52B

a

• KK*03P'dR
• KM OIV-~T FROr.1 POWERLINE CP.ANNEL INTO THE: RAY DETENTION BASIN
* KM USES A REALISTIC SIDE-t-JEIR EQUATION TO FORM POWER CURVE
• KM WEIR CREST = 3.2SFT: WEIR LENGTH. 750: 4.0FT OIV STRUCTURE.
• KO 3
* DT P.'o'RDB
• Dr 0

• DQ a

1942
1943
19H
1945
1946
1947
194B
1949

XK PLF-2
XM REVISED ROUTING TO RELFECT CHANGES REQUIRED OUE TO THE ELLS"ORTH RD
XI1 CHANNEL PROJECT. EXISTING PLF DOES NOT HAVE CAPACITY FOR THESE FLOWS
XI< AND WILL NEED TO BE: IMPROVED. -OCF. D&A 2/01
RS 3 FLOW -1
RC 0.034 0.034 0.034 4710 0.0020 0.00
RX 0.0 16.0 29.8 43.5 123.5 137.3 151.0 167.0
RY 6.6 6.9 3.4 0.0 0.0 3.4 6.9 6.6

9S
B.5

B7
B.6

79
8.7

.0014
62
a

36BO
34
a

• THE FOLLO"ING CODE REMOVED TO MODEL THE IMPROVED PLF
• KKFWRTBO
• KM REACH PR-3. PR-4. plus culvert PRC-2
• XM ROUTE FLO"S FROM PLF COMBINE TO CATCH POI~7 AT BOA VIA PLF IMPROVEMENT
• R$ 1 FLO~-l -1
• RC .025 .015 .025
• RX 0 B 16
• RY B•5 8.6 9 .7

1950 t::K SOA
1951 KM BASIN 90A
1952 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
1953 KM 1.= 3.9 Lea.. 2.2 S2 14.2 Kn= • 030 LAG= 59.2
1954 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
1955 BA 2.64
1956 LG .15 .15 9.70 .06 55.00
1957 UI 153. 153. 265. 544. 690. B02. 999. 1020. 117l. 1421-
1959 UI 185l. IB7l. 1534. 1330. 1185. 1024. B96. 770. 653. 479.
1959 UI 305. 265. 25l. IB7. 153. 153. 50. 47. 47. 47.
1960 UI 47. 47. 47. 47. O. O. O. O. O. O.
1961 UI O. O. O. o. O. O. O. O. O. O.

1962 KK R80A •1963 KH RETAIN 100 YR 2 HR RUNOFF VOLlME
1964 DT DSOA 33
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ELLS10.mIT
1965
1966

DI
DO

10000
10000

THE SECTION BELOW COMBINES THE ROUTED FLOW FROM SANTAN k~D POWER,
THEN ROlITES THRU THE RAY DB

• KKDRSNDB
• KM P.ETL~NS THE DIVERSION FROM THE SPRTAN CHANNEL
• DR SANDB

• KKDRP'I:Da
* Y.M RETURNS THE DIVERSION FROM THE PO~ERLINE CHN~EL

* DR PWRDB

• KK CPR.,Y
• KM CO/iBINES THE T'~O ROUTED FLO;-IS IN THE RAY DETENTION BASIN
• He 2 1

1537
9.25

6

1269
7.71

5

1005
6.17

747
4.63

3

-1
.; 93

3.08

STOR
244

1.54
1

* KK*RTRAY
• KM ROUTES THE HYDRQGRAPH our OF THE RAY BASIN
• KM Currently incorporates a dummy set of out flow data
• KO 1
• RS 1
• Sv 0
• SE 0
• SO 0

HEC-1 INPUT PAGE 53

LINE 10 _ •• 1.. _ 2 3 <. 5 6 ..••••• 7 ...•... 8 ...•... 9. _ ••.• 10

1967
1568
1969
1970

KK CPBOA
KM COM8INE FLOW IN THE POWERLINE FLOODWAY WITH ~~rn~ COMING FROM SUBBASIN 80A
KM THE LOCATION FOR THIS COMBINATION AT THE NN' CORNER OF SUBBASIN BOA
HC 2

1911
1972
1973
1974
1975
1976
1977
1978

KK PLF-1
KM REVISED ROtTrING TO RELFECT CHA.."lGES RECUIRED DUE TO THE ELLSt-:ORTH RD
Kl4 CHANNEL PROJECT. EXISTING PLF DOES NOT HAVE CAPACITY FOR TnESE FLO<;r:S
KM AND WILL NEED TO BE IMPROVED. ~DCF, D&A 2/01
RS 2 FLOW -1
RC 0.034 0.034 0.034 2958 0.0020 0.00
RY. 0.0 16.0 29.8 43.7 148.7 162.5 176.3 192.3
RY 6.6 6.9 3.5 0.0 0.0 3.5 6.9 6.6

PLF RE-ALIGNMENT.

228
9.5

220
9.6

CONDITION OF THE PLF

212
9.7

.0014
15'

o

3500
74
o

plus culvert PRC-l
COMBINE POI~7 AT BOA VIA

-1
.015

16
9.7

• THE FOLLOWING CODE REMOVED TO MODEL THE IMPROVED
to KKP',lRSAN
" KM REACH PR~l, PR~2

• KM ROUTE FLOWS FROM
• RS 1 FLOW
• RC .015 .015
• RX 0 8
• RY 9.5 9.6

• KK CPSAN'
• ~~ COMBINE FLOWS FROM THE ~OWERLINE FLOODWAY AND THE PROPOSED SANTAN FREEWAY
• KN DRAINAGE CHANNEL
• HC 2

1':500
13500

4500
3500

1500
500

1001
1

l200
1000

o

• ····REMOVED BY CPE IN JUNE 2000 IN FAVOR OF SA."lD8 AND Pv;RDB
• ····OIVERSIONS LOCATED UPSTREAM.
" KK"DBRAY
• K~1 BASIN TO ~:ITHDRAv: FLO~'J FROM POviERLINE FLOODWAY

• KO 3
• DT RAYOS
• DI a
• DQ 0

21
1 FLO~I -I

.025 .025 .025 3850 .0005
0 8 16 74 154 212 220 228

9.5 9.6 9.7 0 0 9.7 9.6 9.5

HEC-1 INPUT PAGE 54

1979
1980
1981
1982
1983
1984
1985
1986
1987

KK PvlREMF
KM ROUTE FLOW FROM RE-ALIGNED POWERLINE FLOODWAY TO EMF VIA
KM NE\i' CHA.i."~EL ALONG SANTAN FRE~';AY ALIGNr-1ENT
KM REACH ET-1
KO
RS
RC
RJ(

RY

LINE 10••••••• 1 •.••••• 2 •.••... 3 ••.•.•• 4. .••... S •••••.• 6 .•••••. 7 •••••.• 8 •••••. _9 •••••• 10

1988
1989
1990

KK EM?PO',l
KM COMBINE FLOW FROi-l THE PonERLINE FLOOC'{:AY vaTII FLOt-l IN THE EHF
HC 2

1991
1992
1993
1994
1995
1996
1997

KK PO~'m'II

KM ROUTE EMF FLO~i TO WILL!AMS FIELD ROAD VIA THE EMF
KM THIS SECTION IS CONCRETE LINED TO PAST prn<ER ROAD BRIDGE
RS 2 FLOW -1
RC .03 .012 .03 4750 .0003
RX 0 500 520 553 693 726 740 7".2
RY 14 12 11 0 0 11 11 12
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1.12
.13 .17 6.BO .1B 48.00
90. 105. 319. 433. 515. 614. 754- 1063. 1032. 814.

687. 563- 464. 359. 213. 155. 136. 90. 73. 2B.
2B. 28. 2B. 2B. 2B. O. O. o. O. O.

O. o. O. O. O. O. O. O. O. O.

199B
1999
2000
2001
2002
2003
2004
2005
2006
2007 .
200B
2009

KK 803
KM BASIN BOB
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= 1.5 Lea= .9 5= 18.4 Kn= .044 LAG= 41.9
KM PHO::NIX VALLEY S-GRAPH '"11'.5 USED FOR THIS BASIN
KO 21
BA
LG
UI
UI
UI
m

•
2010
2011
2012
2013
2014
2015

KK RBOB
KM RETAIN 100 YR 2 HR RUNOFF VOLUME
KO 21
DT DB03 4
01 0 10000
DO 0 10000

2016
2017
20~8

2019

KK MFNILL
KM COMBINE FLOWS iNTO THE DiF WEST OF WILLI~fS AFB FROM 80B, EMF POWERLINE AND
KM EMFRAY
HC

742
12

740
11

726
11

TO THE SOUTHERN PACIFIC RAILROAD

.0003
693

o

5000
553

o

EMF FLOW FROM WILLIAMS FIELD ROAD
RITTENHOUSE ROAD)

FLON ·1
.022 .03
500 520

12 11

IiILTSP
ROUT::

(AT
3

.03
o

14

KK
KI<
KM
RS
RC
RX
RY

2020
2021
2022
2023
2024
2025
2026

• DDM Updated
HEC-l INPUT PAGE 55

LINE 10••••.•. 1. •••••• 2 •••••.• 3 ••••..• 4 ••••••• 5 ..••••• 6 ••••••• 7 .•.•••• B••••••• 9 •••••• 10

2027
202B
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038

2039
2040
2041
2042
2043

2044
2045
2046
20-17
2048
2049

2050
2051
2052
2053
2054
2055
2056
2057
2058
2059

KK B1A
KM BASIN alA
KM THE FOLLOWING PAPJU~£TERS WERE PROVIDED FOR THIS BASIN
KM L= 3.3 Lea= 1.9 S= 16 .• Kn: .029 LAG= 49.0
ICM PHOENIX VALLEY S-GRAPH "AS USED FOR THIS BASIN
BA 1.Bl
LG .1-1 .25 4.70 .41 5B.OO •UI 125. 125. 341. 523. 642. 737. B63- 1019. 1359. 1576.
UI 1258. 1066. 922. 777. 656. 545. 3B6. 222. 209. 177.
m 125. 117. 3B. 3B. 3B. 3B. 38. 3B. 38. O.
UI O. O. o. O. O. O. O. O. O. O.
UI O. O. o. o. O. O. O. O. o. O.

· DOM Preserved

KK R81A
Kr-t RETAIN 100 YR 2 HR RUNO~F VOLliN£:
DT OBII'. 5
01 0 10000
DQ 0 10000

KK B1AT3
KM ROUTE SUBBASIN 811'. TO BIB VIA ROAD N'ETNORK FOR ON-BASE HOUSING
RS 9 FLOt.; -1
RC .013 .013 .013 8000 .0035
RX 0 500 750 753 1053 1056 1303 1803
RY 3 1.5 1 .6 .6 1 1.5 3

KK 81B
KI4 BASIN BIB
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KJ4 L= 1.1 Lca= .4 53 6.9 Kn= .033 LAG= 24-7
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA .B4
LG .10 .25 4.70 .45 67.00
UI 115. 393. 631. B57. 1343. 108B. 796. 566. 296. IB5.
UI 115. 39. 35. 35. O. O. o. O. O. o.
UI O. O. o. o. o. o. o. o. o. o.

2060
2061
2062
2063
2064

KK
KM
DT
DI

DO

R81S
RETAIN

DBlB
o
o

100 YR
35

10000
10000

2 HR RUNOFF VOLUME

10.•••.•• 1. •.•.•. 2 ••••••. 3 •••.••• 4 ••••••. 5 •••.••• 6 ••••••• 7 ••••••• B••••••• 9 •••••• 10

KK CB1
Kr4 COMBINE FLONS FROM SUBBASINS B1A AND BIB 3EFORE ENT::RING INTO THE EMF
KO 21

LINE

2065
2066
2067

• COM ."."."."." Preserved
HEC-~ INPUT PAGE 56
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2065 He

Updated •••••

Hydrograph name changed by Dibble & Associates to avoid twO
different hydrographs with the same name.

COl-iBINE alA AND alB AN'O RITrENHOUSE(HYOROGRAPH ~"lILTSP, '·lHICH IS FROM EMF\HL)
2

KK EMFRTl
Kt>1
KM
HC

2069
2070
2071
2072

.. THE NEXT KK BLOCKS COME FROM THE QUEEN CREE.K ADMS

.. OOM preserved .........

2073
2074
2075
2076
2077
2078

KK Stnl258
KM IN PINAL COUNTY. NO RETENTION
KM RUNOFF FROM SUBBASIN 258
SA 3. 68
LS 78
un 3. B7

2079
2080
2081
2082
2083

KK
KM
D1'
01
DO

R258
RETAIN

0258
o
o

100 YR
121

10000
10000

2 HR R(J"NOFF VOLUl4E

2084
2085
2086

KK R0259
KM ROUTE SUB25B TO C0202
RI4 8 1.57 0.20

• OOM ••••• Preserved ........

2087
2088
2089
2090
2091

KK SUB260
KM RUNOFF FROM SUBBASIN 260
SA 0.98
LS 75
un 1.21

2092
2093
209<
2095
2096

KK
:eM
DT
01
DO

R260
RETAIN

0260
o
o

100 YR
27

10000
10000

2 HR RUNOFF VOLUHE

• ODM ........ Preserved
HEC-1 INPUT PAGE 57

l.INS: 10••••.•• 1. •••.•. 2 •..•••• 3 .•..••• 4. ••.... 5 •.••••• 6 ••••••• 7 ••••••• B••••••• 9 •••••• 10

2097
2098
2099

KK
KM
HC
.. DDr-'

C0262
COMBINE SL~260 AND R0259

2
......... preserved .......

2100
2101
2102

KK
KM
RM

R0263
ROUTE C0262 TO C0266

8 1.56 0.20

.. CDM ••••• Preserved •••••

2103
2104
2105
2106
2107

KK SUB264
KM RUNOFF FROl-1 SUBBASIN 264
BA 0.99
LS 76
un 1.47

• DO.'"' Preserved

2108
2109
2110
2111
2112

)(K

)(M

DT
01
DO

R264
RETAIN

0264
o
o

100 Yil
29

10000
10000

2 HP. RUNOFF VOLU14E

• DOr"1 ••••• Preserved

2113
2114
2115

KK C0266
KM COMBINE SUB264 AND R0263
HC 2

• OOM ...... Preserved ......

2116
2117
2118

KK R0267
K.""! RatTI'S: C0266 TO C0270
RM 16 3.31 0.20

• Dm.... • •••• Preserved •••••

2119
2120
2121
2122

KK SUB26B
Kt-1 RUNOFF FROM SUBBASIN 26 a
SA 0.96
LS 76
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KK !t268
KM RETAIN
DT D26B
01 0
DO 0

212)

2124
2125
2126
2127
2128

un

... DDo'f

2.27

Preserved .........

100 YR 2 HR RUNOFF VOLlJME:
28

10000
10000

E:LLSI0.0tJr

•
... CDM ••••• preserved

PAGE: 5B

LINE:

2129
2130
2131

2132
2133
2134

10•••••.• 1. •••••. 2 .•••••• 3 .•••••• 4 ••••••• 5 ••••••• 6 •••••.. 7 ••••••• B••••••• 9 •.•••• 10

KK C0270
KM COMBINE RUNOFF FROM R0267 AND SU326B
HC 2

... Dcr" ••••• Preserved •••••

KK R02B3
KM ROtJrE: C02B2 TO CONCENTRATION POI~7 AT QUE:E:N CRE:E:K ROAD
RM 14 2.78 0.20

• THIS IS THE: E:ND OF THE: QUE:EN CRE:E:K ADMS INSERT

• DOH ••••• Updated

2135
2136
2137
213a
2139
2140
21.;1
'2142
2143

KK BSA
KM BASIN BBA
Kl-t T:--IE FOLLO"IING PARAMETERS ~lERE PROVIDED FOR THIS BASIN
KM 1>= .B Lea. .2 S. 13.2 Kn•• 020 LAG- 9.2
KM PHOE:NIX VALLEY S-GRAPH >IAS USED FOR THIS ilASIN
BA .50
LG .10 .25 5.00 .40 BO.OO
UI 549. 1709. 120B. 323. 71. O. O. O.
UI O. o. O. O. o. O. o. o.

• ODr'" .......... Preserved ........

O.
o.

O.
O.

KK BBAT89
KM REACH RH-2b.RH-2a.RH-l,EXISTING CHANNEL (FeD 97-34), plus culvert RHC-l
KJ'o! ROtJrE: BBA TO B9A VIA THE PROPOSED CIIANNEL ALONG QUE:EN CRE:E:K ROAD
KM FROM CRISr~N ROAD TO ELLSWORTH ROAD
RS 1 FLOt'! -1
RC .025 .025 .025 5135 .0010
RX 0 B 16 45 55 B5 93 101
RY 4.7 4.8 4.9 0 0 4.9 4.B 4.7

2144
2145
2146
21';7
21.;.8

2149
2150
2151
2152
2153
2154
2155
2156

KK
KM
DT
01

DO

RBBA
RE:TAIN

DBBA
o
o

100 YR
50

10000
10000

2 HR RUNOFf VOLm1E

•
2157
2158
2159
2160
2161
2162
2163
2164
2165

KK 89A
Y.M BASIN B9A
KM T".tE FOLLOl'lING PARAMETE:RS >1ERE: PROVIDED FOR THIS BASIN
KM L= 1.0 Lea"" .6 $3 19.0 Kn= .020 LAG= 13.5
KM PHOENIX VALLEY S-GP.APH "lAS USE:D FOR THIS BASIN
BA .50
LG .10 .25 4.65 .47 60.00
UI 247. H2. 132B. B9l. 408. 15B. 41. 3B.
UI o. O. O. O. O. O. O. O.

HE:C-l WPtJr

O.
O.

o.
O.

PAGE: 59

LIN~ ID .••••••1. •...•• 2 ••••••• 3 ••••••• 4 ••••••• 5 ••••••• 6 .•••••• 7 ••••••• B••••••• 9 •••••• 10

2166
2167
2168
2169
2170

KK
KM
DT
01
DO

Ra9A
RET.'-IN

DB9A
o
o

100 YR
50

10000
10000

2 HR RUNOFF VOLUl-lE

2171
2172
2173

2174
2175
2176
2177
2178
2179
21BO
21Bl

21B2
21B3
2184

KK CB9A
KM COMBINE FLO~S FROM BBA ~~ B9A AT QUEE:N CREEK ROAD AND E:LLS>10RTH ROAD
HC 2

KK B9ATRI
KM ROtJTE: 89A TO RITTENHOUSE ROAD VIA THE: PROPOSE:D CHANNEL ALONG QUE:E:N CREEK ROAD
KM FROl1 ELLS>:ORTH ROAD TO RITTENHOUSE: ROAD
KM REVISED 02.24.9B ~IITH RITTENHOUSE CHANNE:L DESIGN.

RS 1 FLO''! -1
RC .025 .025 .025 3145 .0005
RX 0 10 26 39 4S 72 7B 100

RY 12.2 9.7 5.7 0 0 5.7 9.7 12.2

KK C2B3
KM CO~lBINE FLO:'IS FROM QUE:EN CRE:EK ADMS AND EC AD."'P AT QUEEN CREE:K ROAD AND
KM RITTENHOUSE: ROAD.
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ELLS10.0UT

• KO
He

2186
2187
:2188
2189
2190
2191
2192

2193
2194
2;t95
2196

KK
KM
KM
KH
KH
KM
KH

• KO
RS
RC
RX
R?

2a3T90
ROUTE FLO,IS FROM CONCENTRATION POINT 283 AT QUEEN CREAK ROAD NORTH IN
RIITENHOUSE CHANNEL TO THE HALF MILE STREET BETr/EEN QUEEN CREEK ROAD AND
GERMANN ROAD (RYAN STREET)

REVISED 02.24.98 t-1ITH RITTENHOUSE CHAr-lioNEL DESIGN (TYPICAL SECTION ~5).

2
1 FLat'] -1

.025 .025 .025 4400 .0005
a 22 2a 51 61 83 90 loa

11.2 9.7 5.7 a 0 5.7 9.7 11.2

2197
2198
2199
2200
2201
220:1
2203
2204
2205

K1< 90A
YJ1 BASIN 90A
KM THE FOLLOtHNG PARAr-1ETERS WERE PROVIDED FOR THIS BASIN
KM L. .6 Lea. .2 S. 24.2 Kn• • 038 LAG. 12.a
KM PHOEIUX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA .4a
La .10 .25 4.60 .49 62.00
UI 269. 789. 1351. a12. 319. 113. 39. o.
UI O. o. o. O. O. Q. O. O.

HEC-1 INPUT

O.
O.

O.
o.

PAGE 60

LINE 10••••••. 1. •••••• 2 •••.••• 3 •••••.• 4 ••••••• 5 ••••••• 6 ••••••• 7 ••••••• 8 ••••••• 9 •••••• 10

2206
2207
2208
2209
2210

KK
KM
DT
01
DO

R90A
RETAIN

D90A
o
o

100 YR 2 HR RUNOFF VOLUME
42

10000
10000

2211
2212

2213

2214
2215
2216
2217

2218
2219
2220
2221

KK
KM

• KO
He

KK
KM
KM
KM
• KO
RS
RC
RX
RY

C90A
COt·I8INE FLO,iS FLOW C283 AND SUBBASIN 90 AT RYAN STREET ALIGNMENT

2
2

90ATB
ROUTE FLOWS FROM SUBBASIN 90A TO 90B VIA CHANNEL
REVISED 02.24.98 WITH RITTENHOUSE CHANNEL DESIGN (TYPICAL SECTION ~4) •

2
1 FLO" -1

.025 .025 .025 4400 .0005
0 22 2a 51 61 a3 90 loa

11.2 9.7 5.7 0 0 5.7 9.7 11.2

2222
2223
2224
2225
2226
2227
2228
2229
2230

KK a7A
KM BASIN a7A
KM THE FOLLOWING P~IETERS WERE PROVIDED FOR TnIS BASIN
Kr1 L= 1.0 Lea= .S $= 24.8 Kn= .020 LAG- 11.7
KM PHOENIX VALLEY S-G~PH WAS USED FOR THIS BASIN
BA .49
LG .10 .25 5.00 .40 80.00
UI 333. 979. 1Ha. 720. 221. 66. O. O.
UI O. O. o. o. O. o. o. o.

O.
O.

o.
o.

2231
2232
2233
2234
2235

KK
KM
DT
DI
DO

Ra7A
RETAIN

Da7A
a
a

100 YR
49

10000
10000

HR RUNOFF VOLUME

2640
1005

o

2236
2237
223a
2239
22-40
2241

KK
lUI
RS
RC
RX
RY

a7ATB
ROUTE

3
.040

o
1

a7A TO 87B VIA SHEET FLOW
FLO'. -1
.040 .040
500 1000

.5 0

.0056
1006

o
1011

.5
1511

1
2011
1.5

LINE

2242
2243
2244
2245
2246
2247
2248
2249
2250

HEC-1 INPUT

10•• " ..•1. •••••• 2 .•••••• 3 •..•.•• 4. •••••• 5 ••••••• 6 ••••••• 7 ••••••. a •••.••• 9 •••••• 10

KK a7B
KH BASIN 875
KM THE FOLUYdING P;.RN1ETERS WERE PROVIDED FOR THIS BASIN
KM L. • 9 Lea= .5 S= 11.6 Kn", .020 LAG• 12.a
1~'1 PHOENIX VALLEY S·GRAPH WAS USED FOR THIS BASIN
BA .49
LG .10 .25 5.00 .40 ao.oo
UI 275. a09. 1385. 833. 327. 116. 40. O. O. O.
UI O. o. O. O. o. o. O. o. O. o.

PAGE 61

2251 KK Ra7B
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2252
2253
2254
2255

2256
2257
225a,

2259
2260
2261
2262
2263
2264

ELLS10.0UT
KM RETAIN 100 YR 2 HR RUNOFF VOLUME
DT D87B 49
DZ 0 10000

llQ 0 10000

KK Ca7
KM COr1BINE FLOW FROM SUBBASINS 87A AND a7B
HC 2

KK a7T88B
KH ROL'TE S87 TO 588 VIA GERMANN ROAD
RS 6 FLO~1 ·1
RC .045 .025 .015 52aO .002
RX 0 1000 1005 1010 1050 1060
RY 14 13 1a 12 11 14

1560
14.5

2060
15

•
2265
2266
2267
226a
2269
2270
2271
2272
2273

KK a8B
KM aASIN aaa
KM TH~ FOLLOWING PARN1ETERS WERE PROVIDED FOR THIS BASIN
Kl-I Lo .9 Lea= .6 S· 21.2 Kn= .020 LAG· 12.a
}Cot PHOENIX VALLEY S-GP~PH WAS USED FOR THIS BASIN
BA .50
LG .10 .25 5.00 .40 ao.oo
UI 279. a19. 1402. ao. 331. 117. 40. O. O. O.
UI O. O. o. o. o. o. o. o. o. o.

2274
2275
2276
2277
2278

KK
Kl-I
DT
01

DO

RaaB
RETAIN

D8aB
o
o

100 YR 2 HR RUNOFF VOLUME
50

10000
10000

HEC-l INPtJr PAGE 62

LINE

2279
22aO
22a1

22a2
22a3
2284
2285
2286
22a7

2288
2289
2290
2291
2292
2293
2294
2295
2296

ID •••..•• 1. •••••. 2 .•••••• 3 5 ••.•••• 6 •.•.••• 7 ••••••• a 9 •••••• 10

KK C88B
KM COl-lBINE FLOWS FROM SUBa~SINS 8aA AND aaB
HC 2

KK a8Ta9B
KM ROUTE 588 (CRISMON ROAD) TO S89B (ELLS>lORTH ROAD) VIA GERf'I~TN ROAD
RS 6 FLO\< -1
RC .045 .025 .045 5280 .004
RX 0 1000 1005 1010 1050 1060 1560 2060
RY 14 13 18 12 11 14 14.5 15

KK 89B
KM BASIN a9B
KM THE: FOLLOt'lING PARA!VJETERS W£RE PROVIDED FOR THIS BASIN
KM L. .9 Lea= .5 S· 23.2 Kn= .020 LAG· 11.7
KM PHOENIX VALLEY S-GRAPH \<AS USED FOR THIS BASIN
BA .50
LG .10 .25 4. 80 .43 ao.oo
UI 336. 987. 1460. 726. 223. 67. O. O. O. O.
UI O. O. O. O. O. O. O. O. O. O.

•
2297
229a
2299
2300
2301

KK
KM
DT
01
DQ

Ra9B
RETAIN

Da9B
o
o

100 YR 2 HR RUNOFF VOLUME
49

10000
10000

2302
2303
2304

2305
2306
2307
2308
2309
2310

KK Ca9B
KM COMBINE FLO>lS FROt1 SUBBASINS a9A AND a9B
He 2

KK a9TB90
KM ROUTE S89B (ELLS~':ORTH ROAD) TO S90B (AT RITTENHOUSE ROAD) VIA GERl1ANN ROAD
RS 10 FLO;'? -1
RC .045 .025 .045 881a .0045
RX 0 1000 1005 1010 1050 1060 1560 2060
RY 14 13 1a 12 11 14 14.5 15

• DOM Updated

ID ••••••• 1. •••••• 2 ••••••• 3 ••••••• 4 ••••.•• 5 ••••••• 6 ••••••• 7 ••••••• a•••.... 9 •••••• 10

2311
2312
2313
2314
2315
2316
2317
2318
2319

LINE

KK 90B
KM BASIN 90B
K/1 THE FOLLO>lING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= 2.0 Lca. 1.2 S. 15.3 Kn•• 042 LAG. 49.a
KM PHOENIX VALLEY S·GP.A?H >lAS USED FOR THIS BASIN
BA .a2
LG .22 .25 4.65 .3a 31.00
UI 56. 56. 147. 232. 2a3. 327. 379. 444.
UI 5a3. 490.427.359.306.259. 1a7. 117.

HEC-1 INPUT

Page 36

588.
96.

709.
91.

PAGE 63
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2320
2321
2322

ELLSI0.0u'T
UI 56. 56. 28. 17- 17. 17. 17 . 17. 17. O.

UI O. O. O. O. O. O. O. O. O. O.
UI O. O. O. O. O. O. O. O. O. O.

- CDM Preserved

R90B
RETAIN 100 YR 2 HR RUNOFF VOLUME

D90B 23
o :0000
o 10000

••••• Preserved

K"
..101
DT
or
DQ
.. DDi.,

2323
2324
2325
2326
2327

2328
2329
2330

KK
Kr-t
HC

C90
COMBINE: FLOWS FROM 90A AND 90B

3

2331
2332
2333
2334
2335
2336'
2337

KK
KI1
KM
RS
RC
RX
RY

90T91
REVISED 02.24.98 ~HTH RITTENHOUSE CHAh~EL DESIGN (TYPICAL SECTION =3).

1 FLO''; -1
.025 .025 .025 6400 .0005

0 30 36 60 BB lOB 114 132
9.7 7.5 6 0 0 6 7.5 9.7

226.
O.
O.

463.
O.
O.

725.
O.
O.

25.8

991.
O.
O.

1359.
O.
O.

55.00
1452.

40.
O.

.51
929.
40.

O.

4.35
69B.

40.
O.

.25
422.

89.
O.

85
BJ\SIN 85

THE FOLLmnNG PARN-1ETERS WERE PROVIDED FOR THIS BASIN
Lie 2.0 Lea= .5 s- 15.0 Kn'" .030 LAG,.
PHOENIX VALLEY S-GAAPH I'IAS USED FOR THIS BASIN
1.00

.15
131.
161.

O.

KK

KI'"
KM
Kl-t

KM
SA
LG
UI
UI
UI

2338
2339
2340
2341
2342
2343
2344
2345
2346
2in

-DDM preserved

2348
2349
2350
2351
2352

KK
KM
ur
DI
DO
• 00..'1

RB5
RETAIN 100 YR 2 HR RUNOFF VOLUME

D85 B4
o 10000
o 10000

••••• Preserved

~IAFE SOUTH PERIMETER CHlINNEL
2353
2354
2355
2356
2357
2358

KK
KM
RS
RC
RX
RY

B5TB6
ROUTE

4
0.055

o
5.5

S85 TO
FLOW

0.035
500

5

S86 VIA
-1

0.055
1000
.. 5

5280
leI)

o

.0039
1028

a
IOU
4.5

15... 1
5

2041
5.5

.. CDM Updated
!lEC-l INPUT PAGE 64

LINE ID ••••••• 1. •••••• 2 ••••••• 3 ••••• , .4. •••••• 5 ••••.•• 6 ••••••• 7 .•.•••• 8 ••••••• 9 ••.••• 10

225.
O.
O.

461.
O.
O.

722.
O.
o.

25.B

9B7.
O.
O.

1354.
O.
O.

55.00
1-1.;6.

40.
O.

.45
925.

40.
O.

4.55
695.
40.

O.

.25
420.

89.
O.

86
BASIN 86

THE FOLLOt'n::NG PARAMETERS ~lERE PROVIDED FOR THIS BASIN
L: 2.0 Lea: .5 S- 15.0 Kn= .030 LAG­
PHOENIX VALLEY S-GRAPH t,zAS USED FOR THIS BASIN
1. 00

.15
131.
160.

O.

KK
KM
KM
KM
KM
BA
LG
UI
UI
UI

2359
2360
2361
2362
2363
2364
2365
2366
2367
2368

.. OOM preserved

2369
2370
2371
2372
2373

KK
KM
ur
or
DO

R86
RETAIN

DB6
o
o

100 YR
B5

10000
10000

2 HR RUNOFF VOLUME

.. DDt., ........ preserved

2374
2375
2376

KK
KM
HC

C86
COI1BINE 85 AND 86 AT PECOS ROAD AND SOSSAMAN ROAD

2

• COM ••••• Preserved •••••

WAFS SOUTH PERIMETER CHANNEL. Grassy v=Jlt/sec
2377
2378
2379
23BO
2381
2382

KK
KM
RS
RC
RX
RY

86T91
ROUTE:

6
0.05

o
5.5

S86 TO
FLOvl

0.035
500

5

S91 VIA
-1

0.05
1000
4.5

5500
1013

o

.0025
102B

o
IOU
4.5

15H
5

2041
5.5

• ODM Updated

23B3
23B4
2385

KK 91
KM BASIN 91
KM THE FOLLOtHNG PARAMETERS t<jERE: PROVIDED FOR THIS BASIN

page 37



ro ..••••. 1. 2 •••••.• 3 5 ••••••• 6 ••••••• 7 ••••••• 8 ••••••• 9 •••••• 10

KK EMFRIT Revised by Dibble & Associates to remove combination at "RITTEN*
KM COM9!NE HYDROGRAPHS O~FRTl AND 91TEMF
HC 2

.. COM Preserved

KK CP91
KM COMBINE 91. 90. AND 86 AT EMF NEAP.. THE RITTENHOUSE CHANNEL
HC 3

•
PAGE 65

73.
O.
o.

116.

O.
O.

HEC-l INPUT

lOOYR 2HR VOLUJ-lE
38

10000
10000

••.••• Preserved

RET91
RETAIN

091
o
o

KK 91TE"F
KM ROUTE 91 TO EMF
KO 21
RS 4 FLO'i1 -1
RC 0.035 0.022 0.035 4000 0.003
RX 0 200 230 240 270 280 310 430
RY 9 7 6 0 0 6 7 9

• ODM Preserved •••••

• ODM

ELLSIO.OUT
KM L. 1.' Lea= .6 S· 18.4 Kn= .030 L.AG= 22.7
KM PHOENIX VALLEY S-GRAPH ~'AS USED FOR THIS B.~rN

BA .46
LG .15 .25 4.65 .42 55.00
UI 68. 262. 399. 586. 792. 554. 390. 234.

lJI 28. 21. 21. O. O. O. O. O.

UI O. O. o. O. O. O. O. O.

KK
Kl-l
DT
01
DQ

2386
2387
2388
2389
2390
2391
2392

2393 '
2394
2395
2396
2397

1

LINE

2398
2399
2400

2401
2402
2403
2404
2405
2406
2-407

'2408
2409
2410

••••••••••• modifications by Dibble & Associates •••••••••••••••

• THE MODEL SE02ALT2.DAT WAS USED AS A STARTING POINT l~D THIS SECTION OF
• CO~-lENTS REPLACES THE PERVIOUS COl1MENTS. -OCr 5.10.01

.. RAY BASIN REXOVED

.. GM Subbasins updated to reflect future developed conditions . •
2411

.. Tuesday. November 20. 2001
ZZ

SCH~~TIC DIAGRAM OF STR~~ Nsr,10RK
INPUT

LINE' IV) ROUTING (---» DIVERSION OR PUMP FLOW

NO. ( . l CONNECTOR «---) RETURN OF DIVERTED OR PUMPED FLOW

147 SOSS
V
V

152 RSOSS

158 59A

170
168

.------->
R59A

059A

173 C59A.......•....
V
V

176 59A598

183 59B

197
195 R59B

0598

209 60

200 C59B....•...••..
V
V

203 59BT60

226 .-------> 060
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224 R60

229 EMFGUA . .....•.•• _.
V
v

233 GUATE[,

239 64

E[,LSI0 . OUT

256
250

.------->
R64

064

259 EMFE[,[, ...••••.....
V
V

262 EL11\'AR

268 628

279
277

282

288

301
299

.------->
R628

V
V

6::!BTO

0628

620

. ------ - >
R620

0620

304

307

313

325
323

328

331

338

350
348

353

356

363

374
372

377

383

394
392

CP620 .. " .......•
V
V

620TF

62F

R62F

CP62F ..........•.
V
V

62T63

63

R63

CP63 .......••.•.
V
V

63TH

688

• • -- --- - >
R68

V
V

6B8T69

062F

063

0688

69

.------->
R69

069

397

400

406

418
416

C69 ••••••••••••
V
V

69T7l

7l

07l
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421

434

446
444

C71 _ _
V
V

7lT72

72

.------->
R72

D72

ELLSI0.0UT

•
449 CPKNOX .•••.•••••••

452 EMFWAR •• , •.•••••.•
V
V

455 WARTKN

461 70B

473
471

476

R70B
V
V

70BT76

070B

497 KNOX ••••••••••••

501 EMFKNX •••.•.••••••
V
V

505 KNXTRY

482

494
492

511

76B

.------->
R76B

65A

076B

•524
522

.------->
R65A

065A

527

536

546

554

563

571

574

585
582

588

CAPIA
V
V

RCAPIA
V
V

RRCPIA

CAPIB
V
V

RCAPlB

C65Al ••••••••••••••••••••••••
V
V

65ATBl

.-------> DB6SA
DIDB65

V
V

65BIT2

597
595

598

607

610

618

.<-------
DIB65P

V
V

OB65A

C65A2 •••••••••.••
V
V

65AT-l
V
V

65AT-.2

OB65A
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627

639
637

642

649

ELLS10.OU'i"

65A~oJ'

.-------> D65AW
R6SA~1

V
v

65AT65

65B

662
660

665

61)
669

676

680

685
683

686

694

698

701

704

707

712

719

731
729

734

737

743

747

754

. - -- - ---:>
R65B

CP65B..•........•

DIRS65
DI65B

CP6SA .•.•••......
V

V
65AT-3

.<------- DIRS65
DR65B

V
V

RS65A

CP65 ...•........
V
V

65T66
V
V

65T66A
V
V

65T66B

AllOT-E
V
V

AET67A

67A

.------->
R67A

C67A•....••...••
V
V

67ATC

SU?2
V
V

RSUP2

065B

067A

679

766
764

769

772

780

793
791

796

.------->
R67B

C67B..•.....••.•
V
V

67BTC

67C

.------->
R67C

C67C ••••••••••••••••••••••••
V
V

page ';1

067B

D67C



799

807

£LLSI0.0U'l'
67CT67

670 •819
817

822

825

833

845
843

848

854

.------->
R670

C670 ••••••••••••
V
v

67DT66

66A

R66A
V
V

66ATB

0670

066A

66B

857
855

870

873

879

891
889

894

898

CP66B .•••••••••••
V
V

66BTC

66C

.------->
R65C

CP66Cl. •••••••••••

C?66C2 ..••••••••••

066B

066C

•904
902

910
907

913

921

924

931
929

932

945
942

948

951

957
955

958

968

972

.------->
0167£

. ---- - -->

DI66
V
V

66CIT2

CP66C •••••••.••••
V
V

66CTO

.<- - ----.
DR66

V
V

RS6601

C-~lA........•...
V
V

RC-\>iA

DR-\>:A
V
V

RS6602

CP660 ••••••••••••
V
V

66T660
V
V

404A

OB66

DE66

D-WB
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576

980

ELLSI0.mIT
66-660

660

992
989

995

1001

1004

1007

1014

1025
1023

1028

1034

.------->
R660

C660..........•.
V
V

66T70B
V
V

CULIIT
V
V

66T70C

62A

.------->
R62A

V
V

62ATC

62C

0660

D62A

1046
1044

1049

1052

1059

1071
1069

1074

1077

1089
1087

1092

1098

.-------,
R62C

C62C ••••••..••••
V
V

62CTE

62E

.------->
R62E

CP62E ... • , .

61A

.------->
R61A

V
V

61ATB

618

062C

062E

061A

1111
1109

1114

1117

1123

1126

1133

CP618 •••••......•
V
V

61T62E

CP62E2 ...•••..•...
V
V

62T68A

68A

0618

1144
1142

1147

1152
1150

1153

.------->
R68A

C68Al ••••.•..••..

R066
V
V

RT404A

068A

40·1A

Page 43



1159

1172
1169

1175

1178

1184

1187

1195

ELLS10.CUT

67£

.-------> 067£
R67£

C67£ ...••.......
V
V

67T68

C68A2 ..........•.
V
V

68T70A

70A

•

1206
1204

1209

1212

1216

1224

.------->
R70A

C70A••...•••...•

C70A2 •.........•.
V
V

70T76A

76A

070A

1237
1235

1240

1243

1251

1254

1260

1274

1280

1292
1290

1295

1298

1305

1316
1314

1319

1322

1328

1342

1352

1358

.------->
R76A

C76A•.•.....•...
V
V

76ATPR

Er-iFSTN ..••..•.... .
V
V

KNXTR"l

73A
V
V

73ATB

73B

. ------->
R73B

CP73B .•........•.
V
V

73BTC

73C

CP73C .•••••••••.•
V
V

73T74C

74A
V
V

OB74A
V
V

74.ATB

D76A

073B

073C

74B

page <14
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ELLS10.0trr

1370
1)68

1373

1376

1382

CP74B •.••••••••..
V
V

74BTC

74C

D74B

1393
1391

1396

1399

1406

1.;27
1.;25

1430

1433

1439

1455

1 ... 61

D7~C

R74C

CP1.:i.C ••••••••.•.••.•••••••.• •
V
V

74C"!75

75

.-----._> RET7S
D75

C75 .•.•••••••••
V
V

75TPC

771<
V
V

?7ATB

77B

1473
1471

1476

1479

1486

1497
1495

1500

1503

1508

1524

1530

1542

1545

1552

. - - - ---->
R77B

CP77B ••••••••••••
V
V

7?BTC

77C

.-------;>
R77C

C77C •••••••••.••
V
V

77CT78

78A
V
V

?BATa

789

C789 ••••••••••••
V
V

78BTC

78C

0778

077:::

1563
1561

1566

1569

1576

.-------:>
R78C

C7BC •••••••••••••••.••••••••
V
V

78C"!79

791<
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1593
1591

1596

1599

1614
1612

1617

1620

1637

1652

1656

1665

1672

1691

1688

1708

1711

: 727

1734

1751

1754

1757

1766

1773

1776

1783

1790

1797

ELLS10.0UT

DETl9A
D79A

C79Al. •...•••••••

79B

RET79B
D79B

C79A2 •••••.•.••••

78 Ii'

82A1

C82Al .
V
V

DB82A1
V
V

PS-9

CAP2
V
V

RCA?2

82A2

CP82A2 •••••.••••••

82A4
V
V

82A4T3

82A3

CP82A3 ...•••••••••

CP82A5 •••••••.••••
V
V

DB82B
V
V

f1N-1

CP82A6 ••••••••••••
V
V

82TBOX
V
V

BOXCLV
V
V

BOXT78

780

•

•

1909
1807

1812

.-------:>
R780

0780

82B

1824
1822

18)0
1827

1933

.-------:>
R82

.-------:>
DTTRl4

C78D ••••••••••••••••••••••••
V
V
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1837

1844

185B
1B56

1B61

1973
1B71

1B76

1879

1BB7

ELLS10.otrr
7aDTE

7BE

.-.---._~ RET78E
D7BE

B3

.------->
RB3

C7BE ••••••..••••••••••••••••
V
V

7BETB4

84

OB3

1899
1897

1902

1906

1914

1917

1924

1931

193B

1942

1950

1964
1962

.------->
RB4

CB••••.••••••••
V

V
EC-4

C79B3 ••••••••.•••
V
V

£C-3
V
V

EC-2
V
V

EC-1

CPPNR ~ ,
V
V

PL,-2

BOA

DBa;..
R80A

084

1967 CPBOJo..•••••.•••••
V
V

1971 PLF-1
V
V

1979 PWREMF

1988 EMFPOW . ..•........
V
V

1991 POV:T~I

1998 80B

2013
2010

.------->
RBOB

080B

2016 MflIILL••••••••••..
V
V

2020 mLTSP

2027 81A

2041
2039

2044

.------->
RB1A

V
V

81AT3

081A
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2214

2222

2233
2231

2236

v
V

90ATB

87A

.------ .. >

R87A
V
V

87ATB

D87A

ELLS10.OU'I'

2242

2253
2251

2256

2259

2265

2276
2274

2279

22B2

2288

2299
2297

2302

2305

2311

2325
2323

2328

2331

2338

B7B

CB7 ...•......• •
V
V

87TBBB

88B

RSSB

CBBB ••••••••••.•
V
V

88T89B

B9B

RB9B

C89B •••.••.•••••
V
V

89TB90

90B

R90B

C90 •••••••••••••••••.•.•••.
V
V

90T91

85

087B

08BB

0893

090B

2350
2348

2353

2359

2371
2369

2374

2377

2383

2395
2393

2398

R85
V
V

85T86

86

RB6

C86 ••••••••••••
V
V

86T91

91

RET91

CP91. ••••••..•••••••••••••••
V

085

086

09l
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2401

2408

V
91TEMF

EMfRIT ••.•••••••••

ELLS1 0 . OUT

•(••• ) RUNOFF ALSO COMPUTED AT THIS LOCATION
1············· .. ·······················11'···

FLOOD HYDRoGP~PH PACKAGE (HEC-1)
SEPTEl-':BER 1990

VERSION 4.0

RUN DATE 05/18/2005 TIME 14,02,07'

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS. CALIFORNIA 95616

(916) 756-1104

Project 10: ELLS:':ORTH - Major Basin: 01 - Return Period: 10 YEARS
MOD!FIED BY AMEC FOR SCOUR ANALYSIS 5-2005
THIS MODEL IS THE FUTURE CONDITIONS MODEL fOR THE ELLS\-iORTH ROAD IMPROVEHENTS
AND C~~EL DESIGN PROJECT. IT HAS BEEN CriANGED FROM THE PREVIOUS MODEL BY
REDIRECTING FLOWS FROM SUBBASINS 61A, 619, AND 67£ TO FOLLOW THEIR EXISTING
CONDITIONS FLOW PATHS - WEST ACROSS ELL~~ORTH ROAD. THE PREVIOUS MOD~L P~D

FLOWS FROM THESE SUBBASINS FLOWING SOUTH DOWN ELLSWORTH ROAD TO SUBBASIN 660.
(cwr 4/17/03)

THIS MODEL WAS ORIGINALLY MIDDOUT.DAT
IT P~S BEEN MODIFIED BY CPE (7/2000)
FOR ALTERNATIVE 2 FOR THE EAST '<ARICOPA FLOOWAY
CAPACITY MITIGATION AND MULTI-USE CORRIDOR STUDY
TO ROtIrE 80TH THE PO\'iERLINE FLOOt'lAY
AND THE SANTAN FREEWAY ~~~EL INTO THE RAY BASIN PRIOR THEIR OUTFALL
INTO THE EliF
JD RECORDS MODIFIED BY NiEC TO ESTABLISH 10-YEAR RUNOFF FOR USE IN
THE SCOUR ANALYSIS OF THE PROPOSED ELLSwORTH CHANNEL (5-2005)

Model files changed by Collins/Pina Engineering
to reflect multi-use design concepts (recreation
and environment) proposed throughout the entire
EMF Corridor. July 2000

VERSIO" 8.06 CPE 7/31/00

•.•••....•••.•.••.........•...••••••...........• _•.•.•.•.....•.•......•..•••.•

•••....••...••..•......•...•......................•...•...••..•.••••..•....•.•
FILENAME: MIDOOUT.DAT

ALL CI? INFRASTRUCTURE IS IN PLACE. FUTURE CONDITIONS UU~DUSE IS IN PLACE
FLOW IS ROUTED UP ELLSWORTH ROAD IN A EARTH LINED CHANNEL

........•....•..••.•..•..•••.•.•.•....••••...................•.•.•.••.•...•.•.
PRODUCED BY DIBBLE AND ASSOCIATES A1:D HOSKIN ENGINEERING CONSULTANTS.
File Name: FinalS.oat

•
Revised
Revised
Revised
Revised
Revised
Revised
Revised
REVISED

REVISED
REVISED -

Jan. 2000 by SZ Hlood/patel) From Final7.dat - new Z-V & Sideweir
Jan. 2000 by SZ O·:ood/Pat.el) from r'ina16.dat 60\ review comments
Dec. 1999 by SZ (Wood/Patel) from Fina15.dat
Dec. 1999 by SZ (Wood/Patel) from Final4.dat
Nov. 1999 by sz (Wood/Patel) from FinalJ.dat
June 1999 by SZ (Wood/Patel) for Final Model from Optl.dat.
May 1999 by SZ (Wood/Patel) for Option 1, Based on Model SOIB.OAT
MAY. 1999 BY VAS TO INCORPORATE INCREASE OF SUBBASIN RETENTION .;ND
REVISIONS TO THE REGIONAL DETENTION BASIN STORAGE
FEB. 1999 BY VALERIE SWICK. FCD OF MARICOPA COUNTY
MAY. 1998 BY D&A

REVISED BY VALERIE SWICK. FEB. 26. 1998

FLOWS FROM DETENTION BASIN LOCATED AT NE CORNER OF ELLIOT AND ELLSWORTH ROADS
IS ROUTED TO THE SOUTHWEST BY SIPHON DRAW TO SUBBASIN 70A. FP.OM THERE THEY
~iILL BE ROUTED BY A CHANNEL TO THE EMF. FLO~\S FROH SUBBASINS ADJACENT TO
SANTk~ FREEWAY ALIGNMENT WILL BE ROUTED SOUTH TO SUBBASIN 70A WHERE THEY WILL
BE COMBINED WITri Furn. IN SIPHON DRAW.

EAST MESA AREA DRAINAGE MASTER PLAN
AREA SOUTH OF SUPERSTITION (U. S. H>1Y 60)
AUGUST 1997
SOUTHEAST MESA HIGH RESOLUTION MODEL

.········.·FUTURE CONDITION MOOEL OF THE WATERSHEO·························

••••••••••• ·A7'TENTION···· •••••••••••••••••••••••••••••••••••••••••••••••••••
SUBBASINS 75. 79A. 79B. 78E. LANDUSES "ERE NOT
CHANGED BECAUSE IT WAS FELT THAT THEIR FUTURE CONDITIONS LANDUSES WOULD BE
SIMILAR TO THE EX!STING CONDITIONS LANDUSES.
RETENTION VOLUMES WILL ALSO NOT BE UTILIZED FOR SUBBASINS 75. 79A. 79B, 78E
SOME QUEEN CREEK SUBBASINS WILL ALSO NOT HAVE RETENTION VOLU1ES. EITHER
BECAUSE THEY LIE IN PINAL COlJNTY AND ~iE DONT KNO~i PINAL COUNTIES PU.NS OR
THEY LIE IN THE SANTAN MOUNTAINS AND ~iON'T GET DEVELOPED
\-HLLIAMS GATE',IAY AIRPORT (SUBBASINS 80A. 80B. B1A. AND 81B) ARE MODELED AS
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ELLSI0.0lIT
ruruR~ CONDITIONS A..l<.,,~ HAVE RET::NTION VOLUM£S FOR THE lOQYR 2HR STORM..............................................................................

FILENAME; SD!B3.0AT

THIS ~~DEL REPRESENTS THE FUT~E CONDITION OF THE WATERSHED.
TOTAL DRAINAGE AREA IS APPROXn-·.~TELY 213 SQ. MI.
THIS MODEL USES A Kn VALUE OF 0.09 FOR DESERT LAND USE DUE TO SHEET FLOt·:
CONOITIONS.

10 - YEAR H - HOUR FREQUENCY
AREAL REDUCTIONS FROM FCO HYDROLOGY ~'~AL

THIS MODEL INCLUDES INFLm·: FROM NORTH OF THE SUPERSTITION FREE".dAY
AND EAST OF THE CAP

DATA FROM THE QUEEN CREEK ADMS P..AS BEEN ADDED TO CALCUL..I\TE FLOWS INTO THE
EMF. MUSKINGUH ROlITING NSTEP$ l>iERE ADJUSTED TO BE WITHIN THE SUGGESTED
RANGE.

METHODOLOGY
THE US CORPS OF ENGINEERS FLOOD HYDROLOGY MODEL HEC-l DATED SEP1990 VER ~.O

SCS TYPE II RAINFALL DISTRIBlITION
S~GRAPH HYDROGRAPH
GREEN AND AMPT INFILTRATION EQUATION USED FOR CALCULATING LOSSES
NORMAL DEPTH STORAGE CHAl\'NEL ROUTI:,G
APPROXI~~TE DIRECTION. LOCATION. AND LENGTH OF THE WASHES HAVE BEEN
~vALUATED BASED ON FIELD INVESTIGATION. USGS MAPS, LANDIS AERIAL SURVEYS
DATED 1994
THE NOAA TECHNICAL MEMORANDUM NOAA ATLAS 2 OE?TH AREA P~TIOS

ORIGINAL STUDY PERFORMED BY LISA C. YOl,JNG AND AFSHIN AHOURAIYA.."i. UPDATED Bl'
DAVID OEGERNESS (QCT·OEC. 1996). REVIEWED BY VALERIE A. SWICK
AND AMIR ~10TAMEDI OF THE FLOOD CONTROL DISTRICT
HYDROLOGY B~~C.; ENGINEERING DIVISION. FLOOD COIITROL
DISTRICT OF fotARICO?A COL'1ITY. DECE;-4SER • JULY 1995.

ASSUMED VELOCITY OF 1 FT/SEC FOR SHEET FLOW. 2-3 FT/SEC FOR WASH/NATURAL
C~~NEL. 3 FT/SEC FOR ROAD AND GRASS C~;EL. 10FT/SEC FOR CONCRETE CKM~EL

VELOCITIES FOR ADMP IMPROVEMENT CHANNELS FR011 DIBBLE AND ASSOCIATES
SUGGESTED ALTERNATIVES (JULY 1. 1997)

NOTE: MUST USE NDIBF. DSS AS THE DSS FILE TO IMPORT FLOI':S ACROSS THE
SUPERSTITION FREENAY.

DDa MCUHP2 SE MESA ADMP - SOlITH OF SUPERSTITION F','Y. FlIT~E CONDITIONS

••• ERROR SPECIFIED START AND END DATES RESULT IN TOO MANY TIME PERIODS

126 10 OUTPUT CONTROL VARIABLES
IPRNT 5
IPLQT 0
QSCAL O.

PRINT CONTROL
PLOT CONTROl..
HYDROGRAPH PLOT SCALE

MINlITES !N CO:1PlIT1.TION INTERVAL
STARTING DATE
STARTING TIME
Nm<8ER OF HYDRDGRAPH ORDINATES
ENDING DATE
ENDING TI!.;E
CENTURY r~.?K

5
lAPR97

0000
300

2APR97
0055

19

HYDROGRJ.PH TIME DATA
NMIN

rDATE
tTINE

NQ
NDDATE
N:lTIME
ICENT

IT

COMPUTATION INTERVAL .08 HOURS
TOTAL TIME BAse 24.92 HOlIR.S

ENGLISH UNITS
O?.AINAG£ AREA SQUARE MILES
PRECIPITATIO~ DEPTH INCHES
LENGTH. ELEVATION FEET
FLOtoJ CUBIC FEET PER SECOND
STORAGE VOLUME ACRE· FEET
SURFACE AREA ACR!:S
TEMPERATURE DEGREES FAHRENHEIT

128 JD INDEX STORM NO. 1
STRM 2.30 PRECIPITATION DEPTH
TRDA .01 TRANSPOSITION DRAINAGE AREA

129 PI PRECIPITATION PA'ITERN
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 :00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .01 .00 .01
.01 .01 .01 .01 .01 .01 .01 .01 .03 .03
.03 .09 .09 .09 .01 .01 .01 .01 .01 .01
.01 .01 .01 .01 .01 .01 .00 .00 .00 .co
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
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ELLS1 0 •OIIT
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00 •.00 .00 .00 .00 .00 .00 .00 .00 .00 . 00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 · 00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00

139 JD INDEX STORM NO.
STRM 2.29 PRECIPITATION DEPTH
TRDA 1. 00 TRANSPOSITION DRAINAGE AREA

0 PI PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 · 00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 • 00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 · 00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .01 .00 .01
.01 .01 .01 .01 .01 .01 .01 .01 .03 .03
.03 .09 .09 .09 .01 .01 .01 .01 .01 · 01
.01 .01 .01 . 01 .01 .01 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 • 00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 · 00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 • 00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00

140 JD INDEX STORM NO. 3
STRM 2.23 PRECIPITATION DEPTII
TRDA 5.00 TRANSPOSITION DRA!NAGE AREA •a PI PRECIPITATION PATTERN

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 · 00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 · 00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 • 00 .00 .00 .00

.00 · 00 .00 .00 .00 .00 .00 .00 ."lO .00

.00 .00 .00 .00 .00 .00 .00 .00 .:'0 .00

.00 .00 .00 .00 .00 .00 · 00 .01 .00 · 01

.01 · 01 .01 .01 .01 .01 · 01 .01 .03 .03

.03 .09 .09 .09 .01 .01 .01 .01 .01 .01

.01 .01 .01 .01 .01 .O!. .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 · 00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

. 00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00

141 JD INDE.'lC STORI4 NO. 4
STRM 2.16 PRECIPITATION DEPTH
TRDA 10.00 TRANSPOSITION DRAINAGE AREA

0 PI PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 • 00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00 •.00 . 00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .01 .00 .01
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ELLS1O.OUT
.01 .01 .01 .01 .01 .01 .01 .01 .03 .03

.03 .09 .09 .09 .01 .01 .01 .01 .01 .01

.01 .01 .01 .01 .01 .01 .00 .00 .Co .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00

142 JD INDEX STORM NO. 5
STRM 2.07 PRECIPITATION DEPTH
TRDA 30.00 TRANSPOSITION DRAINAGE AREA

0 PI PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .01 .00 .01
.01 .01 .01 .01 .01 .01 .01 .01 .03 .03
.03 .09 .09 .09 .01 .01 .01 .01 .01 .01
.01 .01 .01 .01 .01 .01 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00

143 JD INDEX STORl-! NO. 6
STRJ1 1.98 PRECIPITATION DEPTH
TRDA 60.00 TRANSPOSITION DRAINAGE MEA

0 PI PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .01 .00 .01
.01 .01 .01 .01 .01 .01 .01 .01 .03 .03
.03 .09 .09 .09 .01 .01 .01 .01 .01 .01
.01 .01 .01 .01 .01 .01 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .CO .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .CO .00 .00 .00 .00
.00 .00 .00 .00 .CO .00 .CO .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00

144 JD INDEX STORM NO. 7
STRH 1.95 PRECIPITATION DEPTH
TRDA 90.00 TRANSPOSITION DRAINAGE AREA

0 PI PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .OC .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
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ELLS10 . mIT
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00 •.00 .00 .00 .00 .00 .00 .00 .00 . 00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .01 .00 .01
.01 .01 .01 .01 .01 .01 .01 .01 .03 .03
.03 .09 .09 .09 .01 .01 .01 .01 .01 .01
.01 .01 .01 .01 .01 .01 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00

145 JD INDEX STORM NO. 8
STRM 1.92 PRECIPITATION DEPTH
TRDA 120.00 TRANSPOSITION DRAINAGE AREA

0 PI PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .01 .00 .01
.01 .01 .01 .01 .01 .01 .01 .01 .0] .0]
.03 .09 .09 .09 .01 .01 .01 .01 .01 .01
.01 .01 .01 .01 .01 .01 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00 •.00 .00 .00 .00 .00 .00 .00 .00 .00 • 00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00

146 JD INDEX STORl1 NO. 9
STRM 1. 90 PRECIPITATION DEPTH
TRDA 150.00 TRANSPOSITION DRAINAGE AREA

0 PI PRECIPITATION PAITERN'
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .01 .00 .01
.01 .01 .01 .01 .01 .01 .01 .01 .03 .03
.03 .09 .09 .09 .01 .01 .01 .01 .01 .01
.01 .01 .01 .01 .01 .01 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00

- - - --DSS-- -ZOPEN, version: 6-EA; Net,; File Opened
Unit: 71. File: ELLSI0.DSS

----·05S*** ZRRTS, cAtrrION - Data block not found in file. Unit, 71
Pathname: /SOSSAMAN DRAIN/AT 5UPER5TITION/FLO'I/31MAA1997/5MIN/100YR/
-----D5S·.. ZRRTS: CAtrrION - Data block not found in tile. unit: 71 •Pathname: /5055N1AN DRAIN/AT SUPER5TITION/FLOIi/3U1AR1997/511IN/I00YR/
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....... ~1ARN!NG RDTIMS ~ MISSING FLm·l

ELLSIO.OUT

IN DSS FILE ~ READ AND INTERPOLATED VALUES SET TO ZERO .

.....................................................................................................

229 leI(

231 KO

Er4FGUA

OUTPUT CONTROL VARIABLES
IPRNT 5
IPLOT 0
QSCAL O.
IPNCH 0

lOur 21-
ISAV1 1
ISAV2 300

TIMINT .083

PRIIlT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE
PL~CH COMPUTED HYDROGRAPH
SAVE HYDROGRAPH ON THIS UNIT
F!RST ORDINATE PUNCHED OR SAVED
LAST ORDINATE PUNCHED OR SAVED
TIME I~~ERVAL IN HOURS

....................................................................................................

250 KK

255 KO

R64

OUTPUT CONTROL VARIABLES
IPRNT S
I PLOT 0
QSCAL O.
IPNCH 0

lOUT 21
ISAVI 1
ISAV2 300

TI14INT .083

PRINT CONTROL
PLOT CONTROL
HYCROGRAPH PLOT SCALE
PUNCH COMPUTED HYDROGRAPH
SAVE HYDROGRAPH ON THIS UNIT
FIRST ORDINATE PUNCHED OR SAVED
LAST ORDINATE PUNCHED OR SAVED
TIME INTERVAL IN HOURS

........... 'II 'II ••••••••••••••••••••••• 'II .

449 leI(

450 I(O

CPI(NOX

OUTPUT CONTROL VARIABLES
IPRNT S
I PLOT 0
QSCAL O.
I?NCH 0

lOUT 21
ISAVI 1
IS~.V2 300

TIMINT .083

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE
PUNCH COMPUTED HYDROGRAPH
SAVE HYDROGRAPH ON THIS UNIT
FIRST ORDINATE PUNCHED OR SAVED
LAST ORDINATE PUNCHED OR SAVED
TIME INTERVAL IN HOURS

••• 'II 'II .

497 KI(

499 KO

KNOX

OUTPUT CONTROL VARIABLES
IPRNT S
IPLOT 0
QSCAL O.
IPNCH 0

IOUT 21
ISAV1 1
ISAV2 300

TIMINT .083

PRINT CONTROL
PLOT CONTROL
HYDROGRAP!l PLOT SCALE
PUNCH COMPUTED HYDROGRAPH
SAVE HYDROGRAPH ON TH:S UNIT
nRST ORDINATE Pl.'NCHED OR SAVED
LAST ORDINATE PUNCHED OR SAVED
TIME INTERVAL IN HOURS

-~-~-DSS··· ZRP.TS: CAUTION - Data block not found in file. unit: 71
Pathname: /ACOT EAST BASIN/AT SUPERSTITION/FLO'd/31MAR1997/SMIN/100YR/
-----05S··· ZRRTS: CAUTION - Data block not found in file. unit: 71
Pathname: /ACOT EAST BASIN/AT SUPERSTITION/FLOW/31MAR1997/SMIN/100YR/

....... t~'ARNrNG ROTIMS - MISSING f'Lm., IN DSS FILE - READ AND INTERPOLATED VALUES SET TO ZERO ••••••
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ELLS10.0UT

-~---DSS.·· ZRRTS: CAUTION - Data block not found in file. Unit: 71
pathname: /MJOT 1·IEST BI'.sIN/AT SUPERSTITION/,LO:i/31VoAR1997 {5MIN{100YR/
-----055··· ZRRTS: CAUTION - Data block not found in file. Unit: 71
Pathname, /ADOT "EST BASIN/AT SUPERSTITION{FLOli{31VoAR1997/5MIN/1COYR/ •

WARNING ~DTIMS - MISSING FLOW IN ess FILE - READ AND INTERpOLATED VALUES SET TO ZERO ••••••

WARNING EXCESS AT PONDING LESS THAN ZERO FOR PERIOD. EXCESS SET TO ZERO
WARNING EXCESS AT PONDING LESS T~~ ZERO FOR PERIOD. EXCESS SET TO ZERO

••••••• - ••••••••••••••••••••••••••••••••_••••••••••••• *** *.* *-* -•••••• *.* ••• *.* •••••••••••••••••• *.*

1979 KK

1983 KO

P'..iRE.'1F

OUTPUT CONTROL VARIABLES
IPRNT 5
IPLOT 0
QSCAL O.
IPNCH 0

IOL'T 21
ISAV1 1
ISAV2 300

TIMINT .OB3

PRINT CONTROL
PLOT CO>:TROL
HYDROGRAPH PLOT SCALE
PUNCH COKPL,ED HYDROGRAPH
SAVE HYDRQGRAPH ON THIS UNIT
FIRST ORDINATE PUNCHED OR SAVED
LAST ORDINATE PUN'CHEO OR SAVED
TIME INTERVAL IN HOURS

••••••••• -_ ••• - - ••••• '" "' ••••••••••••••••••••• _•••• _•••••••• -_. - •••• - * •• *

1998 KK

2003 KO

BOB

OUTPUT CONTROL VkqIABLES
IPRNT 5
IPLOT 0
QSCAL O.
IPNCH 0

lOUT 21
ISAVl 1
ISAV2 300

TIKINT .OB3

PRINT CONTROL
PLOT CONTROL
HYDROGAAPH PLOT SCALE
PUNCH CO>IPUTED HYDROGRAPH
SAVE HYDROGRAPH ON THIS UNIT
FIRST ORDINATE PUNCHED OR SAVED
LAST ORDINATE. PtmCHED OR SAVED
TIME INTERVAL IN HOURS

•
2010 KK

..................- ••••-- *••••••-- - •••••••••••• ** •••••••••••••••••••••• *••••••••-- •••••••• * ._.

RBoa

2012 KO OUTPUT CONTROL VARIABLES
IPRNT 5
I PLOT 0
QSCAL O.
IPNCH 0

lOUT 21
ISAV! 1
ISIW2 300

TIMINT .OB3

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE
PUNCH COMPUTED HYDROGRAPH
SAVE HYDROGRAPH ON THIS UNIT
FIRST ORDINATE PUNCHED OR SAVED
LAST ORDINATE PUNCHED OR SAVED
TIME INTERVAL IN HOURS

........................- •••••••••••••••••••••••••• * •• * ••••• * ••••••••••••••• _••••••••••••••••• *•••••

2065 KK

2067 KO

CB1

OUTPUT CONTROL VARIABLES
IPRNT 5
I PLOT 0
QSCAL O.
IPNCH 0

lOUT 21
I5AVl 1
ISAV2 300

PRINT CONTRO~

PLOT CONTROL
HYDROGRAPK PLOT SCALE
PUNCH COMPUTED HYDROGRAPH
SAVE HYORQGRAPH ON THIS L~JIT

FIRST ORDINATE PUNCHED OR SAVED
LAST ORDINATE PUNCHED OR SAVED
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TIMINT
ELLSI0.0tIr

.083 TIME INTERVAL IN HOURS

............................................* •••••••• * ••••••••••••••••••••••••••••••• *.* ••••••••••••

............... ...
2401 KK 91TBMF

..............
2403 KO OtIrPtIr CONTROL VARIABLES

IPP.NT 5 PRINT CONTROL
I PLOT 0 PLOT CONTROL
QSCAL O. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COM?tIrED HYDROGRAPH

IOtIr 21 SAVE HYDROGRAPH ON THIS UNIT
ISAVI 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED

TIMINT .083 TIME INTERVAL IN HOURS

RlJ""NOFF St.JMMARY
FLOto; IN CUBIC FEET PEP. SECOND

TH4E IN HOURS, AREA IN SQUA.~E MILES

PEAK TIME OF AVERAGE: FLOW FOR MAXIMm1 PERIOD BASIN M.~IMUM TIr1E OF
OPERATION STATION FLOrI PEAK AREA STAGE fo".AX STAGE

6-HOUR 24·HOUR 72-HOUR

HYDROGRAPH AT
SOSS O. .08 O. O. O. 12.50

ROUTED TO
RSOSS O. .oa o. o. O. 12.50

HYDROGRAPH AT
591. 158. 12.33 22. 7. 7. .26

DIVERSION TO
0591. 5. 10.58 3. l. 1. .26

HYOROGP.ll.PH AT
R59A 158. 12.33 22. 6. 6. .26

2 COfJI8INED AT
C59A 142. 12.33 20. 6. 5. 12.76

ROUTED TO
59A59B 9l. 12.83 20. 6. 5. 12.76

HYDROGRAPH AT
59B 322. 12.83 68. 21. 20. .94

DIVERSION TO
D59B 322. 12.83 68. 21. 20. .94

HYDROGRAPH AT
R59B O. .08 O. o. O. .94

2 COMBINED AT
C59B 91. 12.83 20. 6. 5. 13. 70

ROUTED TO
59BT60 77. 13.42 20. 5. 5. 13.70

HYDROGRAPH AT
60 570. 13.50 197. 63. 61. 2.30

DIVERS I ON TO
060 570. 13 .50 197. 63. 6l. 2.30

HYDROGAAPH AT
R60 O. • 08 O. O • O. 2.30

2 Cor<BINED AT
El-tFGUA 77. 13 .42 20. 5. 5. 16.00

ROtIrED TO
+ GUATEL 36. 15.00 19. 5. 5. 16.00

HYDROGAAPH AT
64 525. 12.42 91. 31. 30. .81

DIVERS!ON TO
064 525. 12.42 9l. 31. 30. .a1

HYDROGAAPH AT
R64 O. .08 O. O. O. .81

2 COMBINED AT
EMFELL 36. 15.00 19. 5. 5. 16. a1

ROtrrED TO
ELTI-lAR 27. 16.67 1a. 5. 5. 16.81
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HYDRQGRAPH AT

DIVERSION TO

625

0628

D2.

332.

12 .00

12.00

ELLSI0.0tlI'

D. 12.

D. 10.

11.

9.

.23

.23 •
+

HYDROGRAPH AT

ROlTI'ED TO

HYDROGRAPH A.T

DIVERSION TO

HYDROGRAPH AT

2 COHBINED AT

ROQTED TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH 1;.T

2 CCI-'lBINEO AT

ROtlI'ED TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

2 COMBINED AT

ROtlI'ED TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

ROtITED TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

2 COMBINED AT

ROtlI'ED TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

3 Cor·IBINED AT

ROtITED TO

R62B

62BTD

62D

D62D

R62D

CP62D

62DTP

62F

D62F

R62P

CP62F

62T63

63

D63

R63

CP63

631"71.

6BB

D6BB

R6B

6BBT69

69

D69

R69

C69

69T71

7l

D7l

R7l

cn

7lT72

10.

7.

341.

341.

O.

7.

6.

240.

240.

3.

9.

9.

6BO.

680.

O.

9.

7.

359.

359.

3.

3.

128.

128.

5.

1.

1199.

1199.

15.

22.

22.

14 .OB

16.42

12.17

12.17

.OB

16.42

17. B3

12.17

12.17

lB. B3

IB. B3

20.25

12.33

12.33

• 08

20.25

21.83

12.00

12.00

21.58

23.83

12.00

12.00

22.25

23.75

24.92

12.17

12.17

23.0B

23.75

24.00

6.

5.

50.

50.

c.

5.

5.

29.

29.

2.

7.

7.

104.

10":'.

o.

7.

5.

36.

36.

2.

13.

13.

o.

2.

o.

160.

160.

B.

9.

B.

page 5B

2.

2.

17.

17.

O.

2.

2.

10.

9.

1.

2.

2.

35.

35.

O.

2.

1.

12.

12.

o.

O.

5.

5.

O.

O.

o.

55.

53.

2.

2.

2.

2.

2.

16.

16.

O.

2.

2.

9.

9.

1.

2.

2.

34.

34.

O.

2.

1.

12.

12.

o.

O.

O.

o.

o.

53.

51.

2.

2.

2.

.23

.23

.46

.46

.46

.69

.69

.26

.26

.26

.95

.95

.91

.91

.91

1. B6

1.86

.25

.25

.25

.25

.09

.09

.09

.34

.34

1.09

1.09

3.29

3.29

•

•



HYDROGRAPH AT

DIVERSIon TO

HY DROG?.APH AT

72

072

971.

871.

12.17

12.17

125.

125.

ELLS10.OtIT

43.

42.

42.

40.

.84

.84

COMBINED AT

2 CON6INED AT

ROtTI'EO TO

HYDROGRAPH AT

DIVERSION TO

HYDROGR...D..PrI AT

ROtTl'ED TO

HYDROGRAPf! AT

DIVERSION TO

iiYDROGR.lI,PH AT

COMBINED AT

COMBINED AT

ROtrfED TO

HYDROGRAPH AT

DIVERSION TO

HYDROGAAPH AT

HYDROGAAPH AT

ROUTED TO

ROUTED TO

HYD?OGRAPH AT

ROUTED TO

3 COM9!NED AT

ROUTED TO

DIVERSION TO

f!yoROGAAPH AT

ROUTED TO

HyoROG?.APH AT

ROtrrED TO

2 COMBINED AT

ROUTED TO

R72

CPKNOX

N.lI,RTKN

709

o70B

R70B

70BT76

768

o76B

R76B

KNOX

EMfKNX

KNXTRY

65A

DG5A

R65A

CAP1A

?CAP1A.

RRCP1A

CAP1B

RCAP19

C6sA1

6sATB1

oB65A

oIoB65

65B1'!'2

DIB65P

oB65A

C651\2

65AT-l

12.

33.

27.

24.

403.

403.

5.

3.

726.

726.

8.

8.

24.

22.

1497.

1497.

57.

217.

218.

217.

217.

218.

491.

488.

54.

434.

434.

54.

25.

459.

459.

21.33

23.93

16.67

17.42

12.17

12.17

23.67

24.75

12.17

12.17

23.92

23.92

17.42

18.25

12.50

12.50

15.92

2.00

2.33

2.67

2.00

2.33

15.92

16.17

16.17

3.58

3.42

16.17

24.09

24.08

24.17

6.

9.

19.

17.

57.

57.

1.

o.

98.

99.

1.

1.

17.

16.

301.

300.

39.

217.

217.

217.

217.

217.

473.

473.

39.

434.

434.

39.

24.

459.

45B.

2.

2.

5.

5.

19.

19.

O.

O.

33.

33.

o.

o.

5.

5.

101.

89.

14.

213.

212.

211.

213.

212.

436.

434.

14.

420.

419.

14.

7.

427.

426.
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1.

2.

5.

5.

19.

18.

O.

O.

32.

32.

O.

o.

5.

5.

99.

94.

13.

207.

204.

203.

207.

204.

421.

419.

13.

404.

404.

13.

7.

411.

410.

.94

4.13

20.94

20.94

.38

.39

.39

.38

.64

.64

.64

1.02

21.96

21.96

2.54

2.54

2.54

.01

.01

.01

.01

.01

2.56

2.56

2.56

2.56

2.56

2.56

2.56

2.56

2.56



ROtITED TO

HYDROGR.Z),.?H AT

DIVERSION TO

HYDROGRAPH AT

ROtITED TO

HYDROGP.APH AT

DIVERSION TO

iiYDROGRAPH AT

65AT-2

65A\'1

D65Atrl

R65A,·/

65AT65

65B

D65B

R653

459.

296.

296.

o.

o.

669.

669.

o.

24.56

12.33

12.33

. 06

.06

12.50

12.50

• 06

457.

38.

36.

o.

o.

159.

159.

o•

ELLS10.0UT

410.

12.

12.

o.

o.

52.

52.

o.

395.

n.

11.

o.

o.

51.

51.

o.

2.56

.43

.43

.43

.43

1.37

1.37

1.37

•

+

+

+

+

2 cor·mINED AT

DIVERSION TO

HYDROGRAPH AT

2 cor<3INED AT

ROtITEO TO

HYDROGRAPH AT

ROtITED TO

2 COMBINED AT

ROtITED TO

ROtrrED TO

ROUTED TO

HYDROGRAPH AT

ROUTED TO

HYDROGAAPH AT

DIVERSION TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

CP65B

DIRS65

01658

CP65A

65AT-3

DR65B

RS65A

CP65

65T66

65T66A

65T6611

ADOT~E

AET67A

67A

D67A

R67A

C67A

67ATC

SUP2

RSUP2

67B

D67B

R67B

C67B

67BTC

o.

o.

o.

459.

456.

o.

o.

456.

456.

456.

456.

o.

o.

211.

211.

o.

o.

o.

o.

o.

409.

409.

4.

4.

1.

• 06

.06

.06

24.56

24.67

• 06

.06

2'; .67

24.67

24.67

24.75

. 06

• 06

12.25

12.25

. 06

.06

.06

.06

•06

12.33

12.33

24.17

24.17

24.63

o.

o.

o.

457.

455.

o.

o.

455.

455.

455.

455.

o.

o.

29.

29.

o.

o.

o.

o.

o.

62.

62.

o.

o.

o.

o.

o.

o.

410.

409.

o.

o.

409.

409.

409.

406.

o.

o.

10.

10.

o.

o.

o.

o.

o.

21.

21.

o.

o.

o.
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o.

o.

o.

395.

394,

o.

o.

394.

394.

394.

393.

o.

o.

9.

9.

o.

o.

o.

o.

o.

20.

20.

o.

o.

o.

1.60

1.60

1. 60

4.36

4.36

1.60

1.60

4.36

4.36

4.36

4.36

.01

.01

.30

.30

.30

.31

.31

.01

.01

.53

.53

.53

.54

. 54

•

•



HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

3 CO:-IBINEO AT

67C

D67C

R67C

C67C

540.

540.

O.

2.

12.42

12.42

• 08

24.92

78.

78.

O.

O.

ELLS 1 0 •OUT

25.

25.

o•

O.

24. .

24.

O.

O.

.93

.93

.93

1. 78

ROtrrEO TO

HYDROGRAPH AT

DIVERSION TO

HynROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

DIVERSION TO

HyOROGRAPP. AT

ROUTED TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

2 COMBINED AT

ROtrrED TO

HYDROGRAPH AT

DIVERSION TO

HYDilOGRAPH AT

2 COMBINED AT

COMBINED AT

DIVERSION TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

ROUTED TO

67CT67

67D

D67D

R67D

C67D

67DT66

66A

D66A

R66A

66ATB

66B

D66B

R66B

CP66B

66BTC

66C
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10.

213.

212.

109.

60.

67.

274.

1251.

149.

2040

199.

196.

206.

203.

11·L

17.

97.

287.

284.

280.

636.

625.

42.

2.

40.

658.

642.

72.

3.

69.

68.

37.

18.

20.

87.

713.
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199.

195.

192.

202.

198.

109.

16.

93.

279.

276.

272.

615.

605.

41.

2.

39.

637.

622.

69.

2.

67.

66.

36.

17.

15.

8-1.

690.

52.

28.36

28.36

28.36

35.74

35.74

2.64

2.64

2.64

38.38

38.38

38.38

77.76

77.76

1.12

1.12

1.12

78.88

78.88

1.81

1.81

1.81

1. 81

.84

.84

.84

2.65

81.53

3.68
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DIVERSION TO
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DIVERSION TO
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ROtn'ED TO

HYD~OGAAPH AT

DIVERSION TO
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:2 COMBINED AT

ROlfrED TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGP.APH AT

DIVERSION TO

HYDROGRAPH AT

ROlfrED TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

2 COMBINED AT

ROlfrED TO

2 COMBINED AT

ROlfrED TO

HYDROGRAPH AT

DIVERS I ON TO

HYDROGRAPH AT

2 COMBINED AT

D258

R258

R0259

SUB260

D260

R260

C0262

R0263

SUB264

D264

R264

C0266

R0267

S1,la268

D268

R268

cono

R0283

88A

D8BA

R88A

88AT89

89A

D89A

R89A

C89A

89ATRI

C283

283T90

90A

090A

R90A

C90A

184.

o.

o.

92.

92.

8.

o.

o.

89.

89.

9.

o.

o.

63.

63.

o.

o.

o.

699.

699.

7.

4.

616.

616.

7.

10.

5.

o.

o.

547.

547.

o.

o.

16.42

.08

• 08

13.33

13.33

24.75

24.75

.08

13.58

13.58

2i .67

.08

• 08

14 .58

14.58

.08

.08

.08

12.00

12.00

22.92

24.08

12.08

12.08

23.42

23.83

24.25

.08

• 08

12.08

12.08

.08

• 08

149.

o.

o.

42.

u.

o.

o.

o.

45.

45.

o.

o.

o.

41.

41.

o.

o.

o.

74 •

74.

2.

1.

73.

73.

1.

2.

1.

o.

o•

59.

59.

o.

o.

54.

o.

o.

14.

14 •

o.

o.

o.

15.

15.

o.

o.

o.

14.

o.

o.

o.

26.

25.

o.

o.

25.

25.

o.

o.

o.

o.

o.

20.

20.

o.

o.
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52.

o.

o.

13.

13.

o.

o.

o.

14 .

14.

o.

o.

o•

ll.

13.

o.

o.

o.

25.

H.

o.

o.

25.

24.

o.

o.

o.

o.

o.

19.

19.

o.

o.

3.68

3.68

3.68

.98

.98

.98

4.66

4.66

.99

.99

.99

5.65

5.65

.96

.96

.96

6.61

6.61

.50

.50

.50

.50

.50

.50

.50

1.00

1.00

7.61

7.61

.48

.48

.48

8.09

•

•
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12.08
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24.67
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12.08

O.
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72.
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O.

72.

72.
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o.

25.

25.

o.

O.

25.

25.

o.

24.

24.

O.

o.

24.

24.

8.09
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ROtliED TO
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DIVERSION TO
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2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

DIVERSION TO

HYOROGRAPH AT

2 COt·mINED AT

ROUTED TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

3 CONBINED AT

ROUTED TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

DIVERSION TO

HYDRCGRAPH AT

2 CQ."iBINED AT

R87B

C87

87T88a

BBB

D88B

R88a

C88B

88T89B

89B

D89B

R89B

C89B

89TB90

90B

D90B

R90B

C90

90T91

85

D85

R85

85T86
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D86

R86

C86

7.

7.

6.

635.

635.

7.

6.

5.

643.

643.

7.

5.

4.

349.

349.

288.

228.

63.

749.

749.

O.

O.

761.

761.

o.

O.

23.00

23. 75

24.58

12. DB

12.08

23.67

23.92

24.92

12.08

12.08

22.75

23.75

24.67

12.67

12.67

12.83

12.92

13.58

12.25

12.25

.08

.08

12.25

12.25

.08

.08

2 .

2.

1.

73.

73.

1.

1.

o.

73.

73.

2.

2.

O.
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41.

35.

29.

26.
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113.

o.

o.
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114.

o.

o.

O.

O.

o.

25.

25.

O.

o.

O.

25.

25.

o.
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O.
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38.
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24.

24.
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37.

37.
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O.

37.

37.
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ROUTED TO

86T91 O. .08 O. O. O. 2.00

HYDROGRAPH AT •91 382. 12.25 52. 18. 17. .46

DIVERSION TO
D91 382. 12.25 52. 18. 17. .46

HYDROGRAPH AT
RET91 O. .08 O. O. O. .4.6

3 COfJIB!NED AT
CP91 63. 13.58 26. 8. 8. 13.35

ROUTED TO
91T£l'-1F 59. 13 .83 25. 8. 8. ll.35

2 COMBINED AT
EMFRIT 2083. 13.17 1266. 719. 695. 94.88

SUMMARY OF KINEMATIC N'AVE - NUSKINGUM-CUNGE ROtrrING
(FLm'J IS DIRECT RUNOFF \'1ITHOtrr BASE FLO~i}

INTERPOLATED TO
COMPUTATION INTERVAL

ISTAO ELEMENT DT PEAK TIME TO VOLUME DT PEAK TIME: TO VOLUME
PEAK PEAK

(MIN) (CFS) (MIN) lIN) (MIN) (CFS) (MIN) (IN)

FOR STORM. 1 STORM AREA (SO MI) . .01
65AT-3 ....ANE .68 462.48 1295.65 3.51 5.00 462.48 1295.00 3.51

CONTINUITY SUMMARY [AC-IT) - INFLOW•• 8172E+03 EXCESS•• OOOOE+OO OUTFLO\~••8168E.03 BASIN STORAGE•• 4674E+00 PERCENT ERROR. .0

,FOR STORM • 2 STORM A!~EA ISO MI) •
65AT-3 MANE .68 461.33

1.00
1315.22 3.51 5.00 -161.33 1315.00 3.51

CONTINUITY SUl111ARY lAC-IT) INFLOI<•• 8162E.03 EXCESS•• OOOOE.OO OUTFLOI~•• 8157E.03 BASIN STORAGE•• 4668E.00 PERCENT ERROR· .0

CONTINUITY SUMMARY (AC-IT) - INFLO>'I•• 8115E.03 EXCESS•• OOOOE.OO OlITFLOW•• 8110E.03 BASIN STORl'.GE•. 4646E.00 PERCENT ERROR-

FOR STORM • 3 STORM AREA ISO MI) •
65AT- 3 HANE .68 457.95

FOR STORM • 4 STORM AREA ISO MI) •
65AT-3 MANE .68 453.32

5.00
1481.59

10.00
1494.85

3.49

3.47

5.00

5.00

457.95

453.32

1485.00

H95.00

3.49

3.47

.0 •
CONTINUITY SUMMARY lAC-IT) - INFLOI<•• 8066E.03 EXCESS•• OOOOE.OO OUTFLO\~••8061E.03 BASIN STORAGE••4608E.00 PERCENT ERROR· .0

FOR STORM • 5 STOR!1 AREA (SO MI) •
65AT-3 MANE .68 442.72

30.00
1494.36 3.44 5.00 442.72 1495.00 3.44

CONTINUITY SUMMARY lAC-IT) - INFLOW••8011E.03 EXCESS•• OOOOE.OO OUTFLOW•• 8006E.03 BASIN STORAGE•. 4522E.00 PERCENT ERROR· .0

FOR STORM • 6 STORM A!~EA ISO MI) •
65AT-3 ....ANE .68 434. 00

60.00
389.29 3.44 5.00 434.00 390.00 3.44

CONTINUITY SUM/1ARY lAC-IT) - INFLQII•• 8005E+03 EXCESS•• OOOOE.OO OUTFLO>I•• 8001E.03 BASIN STORAGE•• 4451E+00 PERCEl'.-T ERROR. .0

FOR STORM • 7 STORM AREA (SO MI) •
65AT-3 MANE .68 434.00

90.00
389.29 3.44 5.00 434.00 390.00 3.44

CONTINUITY SlJl>IMARY lAC-IT) - INFLO>1•• 8005E.03 EXCESS•• OOOOE.OO OUTFLO>l•• 8001E.03 BASIN STORAGE•• 4451E.00 PERCENT ERROR. .0

FOR STORM. 8 STORM AREA ISO MI) •
65AT-3 MANE .68 43" 00

120.00
389.29 3.44 5.00 434.00 390.00 3.44

CONTINUITY SUM/1ARY (AC-FT) - INFLOW••8005E.03 EXCESS•• OOOOE.OO OUTFLOW••8001E.03 BASIN STORAGE•• 4451E.00 PERCENT ERROR. .0
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CONTINUITY SL'l1J1ARY lAC-PT) - INFLOI,•• 8168E.03 EXCESS- .OOOOE.OO OUTFLQ\"- .8164E.03 BASIN STORAGE_ .4362E.00 PERCENT ERROR.

INFLO~'l:z .8005£+03 EXCESS... ODOOE+OO OUTFLOW: .8001£+03 BASIN STORAGE: .4451£+00 PERCENT ERROR=

FOR STORM _ 9 STORM AREA (SO MI) ~

65AT-3 ~1ANE .68 434.00

CONTINUITY SUMo'1l\RY (AC-IT)

FOR STORM • 1 STOR!4 AREA (SO MI) •
65T66 ~1ANE .63 462.48

150.00
389.29

.01
1296.33

3.44

3.51

5.00

5.00

434. 00

462.48

390.00

1300.00

3.44

3.51

.0

.0 •
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FOR STORM • 2 STORM AREA (SO f1I) •
65T66 l-".ANE .63 461.33

1.00
1315.26 3.50 5.00 461.33 1315.00 3.51

CONTINUITY SUMMARY (AC-IT) - INFLO\·I•• 8153E+03 EXCESS•• OOOOE+OO Ol.JTFLO'I•• 8149£+03 BASIN STORAGE•• 4357E+00 FERCENT ERROR. .0

FOR STORM • 3 STORM AR~ (SO MI) •
6ST66 MANE .63 457.95

5.00
1484.64 3.49 5.00 457.95 1485.00 3 -<9

CONTINUITY SUMM!<RY (AC- IT) INFLm·z= .8112E+03 EXCESS=- .OOOOE+OO OUTfLQ}l"" .8108£+03 BASIN STORAGE•• 4336£+00 PERCENT ERROR= .0

FOR STORM • 4 STORM AREA ISO I'll) •
65T66 f1!\NE .63 453.32

10.00
1494.60 3.46 5.00 453.)2 1495.00 3.46

CONTINUITY SU1"MARY (AC- IT) INFLOt·:= .8060E+03 EXCESS= .0000£+00 OtIT:LO',l:- .9056E+03 BAS!!..! STORAGE= .4301E+00 PERCENT ERROR- .0

FOR STOP.M • 5 STORI1 AREA (SO MI) •
6ST66 11ANE .6-4 442.69

30.00
1';94.73 3.44 5.00 442.69 1495.00 3."

CONTINUITY SUr-tt·!A.R.Y IAC-FT) - INFLON= .800BE+03 EXCESS= .OOOOE+OO OUTFLOtI/= .800.JE+03 BASIN STORAGE= .4220E+00 PERCEl\TT ERROR: .0

FOR STORM • 6 STORM ".R~ (SO (11) •
6ST66 MA.~E .64 43"*.00

60.00
386.98 5.00 434.00 390.00 3. 4~

CONTINUITY SUMMARY CAe-IT) - INFWW"" • 8001E+03 EXCESS•. 0000£+00 Otn'FLOI-l ... . 7997E+03 BASIN STORAGE= .4154E"OO PERCENT ERROR'2. .0

FOR STORM & 7 STORM AREA (SO MI J •
65T66 MANE .64 434.00

90.00
386.98 3.44 5.00 434.00 390.00 3.44

CONTINUITY SUM~~Y (AC-FT) - INFLOw= .8001£+03 EXCESS~ .0000£+00 OUTFLOWs .7997E+03 BASIN STORAGEs .4154E.00 PERCENT ERROR= .0

FOR STO?J1 • 8 STORM AREA ISO 111) =
6ST66 MANE .64 434.00

120.00
386.98 3.44 5.00 434.00 390.00 3.44

CONTINUITY SUM'-lARY IAC- IT) INFLOi~= .8001E+03 EY.CESS= .OOOOE.OO OlITFLOt-l= .7997E+03 BASIN STORAGE= .4154£+00 PERCENT ERROR= .0

FOR STORM. 9 STORM AR~ (SO MI) &

6ST66 MANE .6~ 434.00
150.00

386.98 3.44 5.00 434.00 390.00 3.44

CONTINUITY SUl<'1ARY (AC-IT) INFLOW••8001E+03 EXCESS•• OOOOE.OO OUTFLOW•. 7997E.03 BASIN STORAGE•• 4154E+00 FERCENT ERROR· .0

FOR STORM _ 1 STOR~' AREA (SO MI) •
65T66A 1'<l\NE .72 462.48

.01
1299.91 3.51 5.00 462.48 1300.00 3.51

CONTIN""U'ITY Stn-1MA.tlY (AC-FT) - INFLm·l= .8161£+03 EXCESSz .OOOOE+OO OUTFLOW: .8157E+03 BASIN STORAGEs .4950£+00 PERCENT ERRORa .0

FOR STORM • 2 STORH AREA (SO MIl •
65T66A r1!\NE .72 461.33

1.00
13lS.56 3.50 5.00 461. 33 1315.00 3.50

CONTINUITY SUMr-.ARY (AC-IT) - INFLml•• 8150E+03 EXCESS_ .OOOOE+OO OUTFLO\;•• 8145E+03 BASIN STORAGE• .4944E+00 PERCENT ERROR. .0

FOR STORM • 3 STORM AREA (SO 11I) •
65T66A r1A.NE .72 457. 9S

5.00
1485.23 3.48 5.00 457.95 1485.00 3.48

CONTINUITY SUMMARY lAC-IT} - INFLOW•• 8107E+03 EXCESS•• OOOOE+OO OUTFLOI;•• 8102E.03 BASIN STORAGE••4920E+00 PERCENT ERROR. .0

FOR STORM • 4 STORM AREA (SO MI I •
65T66A r4ANE .72 453.31

10.00
1494.73 3.46 5.00 453.31 1495.00 3.46

CONTINUITY SUMMARY (AC-IT) INFLOt·h•. 8057E+03 EXCESS... 0000£+00 OUTFLO~"l'" .8052E.03 BASIN' STORAGE= .4880£.00 PERCENT ERROR=o: .0

FOR STORM. 5 STORM AREA (SO 111) •
65T66A MANE .72 44 2.65

30.00
1494. 65 3.44 5.00 442.65 1495.00 3.44

CONTINUITY SUMMARY (AC-FT) INFLOW¥ .8004£+03 EXCESS= .OOOOE+OO OUTfLOWc .8000£+03 BASIN STORAGE= .4788£+00 PERCENT ERROR.. .0

FOR STORM • 6 STOR!'l AREA (SO MI) •
65T66A MANE .72 434.00

60.00
388.37 3.44 5.00 434.00 390.00 3.44

CONTINUITY SUNMARY (AC- FT) INFLOW•• 7997E+03 EXCESS•• OOOOE+OO OUTFLOW•• 7992E+03 BASIN STORAGE•• 4713E.00 PERCENT ERROR.
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CONTI~~ITY S~p~~y (AC-FT) - INFLOW"" .7997E+03 EXCESS= .0000£+00 Ov~FLOW3 .7992E+03 BASIN STORAGE~ .4713E+OO P~RCZNT ERROR:

ELLS10.0UT
FOR STORM • 7 STORM AREA (SO MI) •

65T66A MANE .72 434.00

FOR STORM. 8 STORM AREA (SO MIl •
65T66A fJ'IANE .72 434.00

90.00
388.37

120.00
388.37

3.44

.3 .44

5.00

5.00

4H.00

434.00

390.00

390.00

3.4-1.

3.H

.0 •
CONTINUITY Sm1MARY CAe-FT) - INFLOW= .7997£+03 EXCESS= .aaOOETCD OUTFLOW= .7992£+03 BASIN STORAGE... 4713£+00 PERCENT ERROR= .0

FOR STORM. 9 STORM AREA (SO MIl •
55T66A MANE .72 43LOO

150.00
388.37 3.44 5.00 434.00 390.00 3.44

CONTINUITY SUi-ff-1ARY (AC- FT) INFLOW•. 7997E+03 EXCESS•. OOOOE+OO OUTFLOW= .7992E+03 BASIN STORAGE•. 4713E+00 PERC~~ ERROR= .0

FOR STORM. 1 STORM AREA (SO MI) •
65T66B MANE .75 462.48

.01
1300.13 3.51 5.00 462.48 1300.00 3.51

CONTINUITY S0MMARY (AC-FTI INFLOW= .B159E+03 EXCESS= .OOOOE+OO OUTFLOW•. B154E+03 BASIN STORAGE•. 5221E+00 PERCENT ERROR= .0

FOR STORM • 2 STORM AREA (SO MI) •
65T66B l1k"E . 75 461.33

1. 00
1315.88 3.50 5.00 461.33 1315.00 3.50

CONTINUITY SUMMARY (AC- IT) INFLOW•. B147E+03 EXCESS•. OOOOE+OO OUTFLOW•. 8143E+03 BASIN STORAGE•• 5215E+00 PERCENT ERROR. .0

FOR STORM = 3 STORM AREA (SO MI) •
65T66B MANE .76 457.95

5.00
1484.94 3.48 5.00 457.95 1485.00 3.48

CONTI~~ITY S~~RY (AC-FTI INFLOW•. Bl04E+03 EXCESS•. OOOOE+OO OUTFLOW= .B099E+03 BASIN STORAGE= .51B9E+00 PERCENT ERROR. .0

CONTINUITY SUMI1ARY (AC-FT) - INFLOW= .8053E+03 EXCESS•. OOOOE+OO OUTF~W•.804BE+03 BASIN STORAGE•. 5148E+00 PERCENT ERROR= .0

FOR STORM • 4 STORt4 AREA (SO MI) •
65T663 HANE .76 453.30

FOR STORM. 5 STORM AREA (SO MIl •
65T66B l1k"E . 76 442.61

10.00
1494.74

30.00
1494.25

3.46

3.44

5.00

5.00

<53.30

442.61

1495.00

1495.00

3.46

3.44 •CONTINUITY SUl'1r4ARY (AC-FT) - INFLO\ol= .7998£... 0) EXCESS", . aOOOE+OO OtITFLQW= .7993£+03 BASIN STORAGE... 5050£+00 PERCENT ERROR= .0

FOR STORr., ,. 6 STORM AREA {SO MIl =
65T66B MANE .76 434.00

60.00
390.52 3.43 5.00 434.00 395.00 3.43

CONTINUITY SlM'lARY (AC- IT) INFLOW•. 7993E+03 EXCESS•. OOOOE+OO OUTFLOW•. 79BBE+03 BASIN STORAGE= .4971E+00 PERCENT ERROR. .0

FOR STORM • 7 STORM AREA (SO HI I •
65T66B l'.ANE .76 434.00

90.00
390.52 3.43 5.00 434.00 395.00 3.43

INFLOW= .7993E+03 EXCESS= .OOOOE+OO OUTFLOW= .7988£+03 BASIN STORAGE= .4971E+00 PERCENT ERROR= .0

FOR STORM ~ 8 STORM AREA (SO MI) •
65T66B l'J\NE .76 434.00

120.00
390.52 3.43 5.00 434.00 395.00 3.43

CONTI~~ITY SU>IMARY IAC-ITI - INFLOw= .7993E+03 EXCESS= .OOOOE+OO OUTFLOW•. 7988E+03 BASIN STORAGE•.4971E+00 PERCENT ERROR~ .0

FOR STORN • 9 STORM AREA (SO MI I •
65T66B MA!lE .76 434.00

150.00
390.52 3.43 5.00 434.00 395.00 3.43

CONTI~~TY SlM'lARY (AC-FT) - INFLOW•. 7993E+03 EXCESS•. OOOOE+OO OUTFLOW•. 79BBE+03 BASIN STORAGE•. 4971E+00 PERCENT ERROR. .0

FOR STORM. 1 STORM AREA (SQ MI)
66C1T2 MANE 1.50 .00

.01
113B.50 .00 5.00 .00 1140.00 .00

CONTINUITY Slil4l'.ARY (AC- IT) INFLOW= .1586£-14 EXC2SS= .0000£+00 OUTFLOW= .1339£-14 BASIN STORAGE= .5.,),21E-13 PERCEl\.'T ERROR=······

INFLO\~•. 1278E-14 EXCESS•. OOOOE+OO OUTFLOW•. 9840E-15 BASIN STORAGE' .5421E-13 PERCENT ERROR.······

FOR STORM = 2 STORM AREA (SO MI) •
66C1T2 MANE 1.50 .00

CONTINUITY SUMl'.ARY (AC-FT)

FOR STORM • 3 STORt·t AREA (SO MI) •

1.00
1309.50

5.00

.00
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66C1T2 MANE .75 .00 879.75
ELLS10.0UT
.00 5.00 .00 880.00 .00

CONTINUITY Sm'J-lARY (AC· IT) INFLOn= .1345:':-14 EXCESS= • COOOE+OO OUTFWti. .1149E-14 BASIN 5TOR.~GE= .5421E-13 PERCENT ERROR= .. • .... • ..

FOR STORM • 4 STORr4 AREA (SO MI I
66C1T2 fo'.ANE 1.50 .00

10.00
1167.00 .00 5.00 .00 1165.00 .00

CONTINUITY SWJ·lARY (AC·IT) - INFLO" •• 2000E-14 EXCESS•• OOOOE+OO OUTFLm~•. 1724E-14 BASIN STORAGE•. 9439E-13 PERCENT ERROR· .. ••••

FOR STORM = 5 STORM AREA ISO MIl •
66C1T2 r....I.~E 1.00 .00

30.00
919.00 .00 5.00 .00 920. CO .00

CONTINUITY S!Jf'>1:'1Jl.RY (AC- IT) INFLOt1= .5505E-lS EXCESS= .OOOOE+OO Ot.rrFLO~:... . 5260E-15 BASIN STORAGE,. .3114£-13 PERCENT E~ROR=··"""·

FOR STOR14 = 6 STORM AREA ISO MIl
66C1T2 MANE .75 .00

60.00
979.50 .00 5.00 .00 980.00 .00

CONTINUITY SUMMARY lAC- IT) INFLO~l• • 3779£-14 EXCESS.... 0000£-+00 OurFLOi-1= .3742E-14 BA.SIN STORAGE.... 1643E-12 PERCENT ERROR=······

FOR STORM _ 7 STORM AR EA (SO MI I
66CIT2 MA."JE 1.75 .CO

90.00
1172 .50 .00 5.00 .00 1175.00 .00

CONTINUITY SWJ4ARY (AC-IT) IN:-LOW•• 3100E-14 EXCESS•• OOOOE+OO OUTFLOH•• 2927E-14 BASIN STORAGE- .9439E-13 PERCENT ERROR.······

FOR STORM • 8 STORM AREA (SO MIl
,66CIT2 MANE 1.25 .00

120.00
1098.75 .00 5.00 .00 1100.00 .00

CONTINUITY SUM.'1ARY (AC- ITI INFLQt·Z,. .1606E-14 EXCESS= .0000£+00 OUTFLm....... .1483 E-lO: BASIN STORAGE= .9439£'-13 PERCEr...'T ERROR=-·· .. ••

FOR STORM. 9 STORM AnEA ISO MIl •
66C1T2 MANE 1. 00 .00

150.00
970.00 .00 5.00 .00 970.00 .00

CONTINUITY SUMr1ARY (AC- IT) INFLOt·l:. .6570E·14 EXCESS= .OOOOE+-OO OtrfFLOW... 6545£-14 BASIN STORAGE= .2861E~12 PERCENT ERROR.;;···· ....

FOR STORM. 1 STORM ARE." (SO MIl •
66CTD MANE .37 462.48

.01
1300.03 1.98 5.00 462.48 1300.00 1. 98

CONTINUITY SUMMARY (AC·FT) - INFLO~:= .8154£+03 EXCESS"" .OOOOE+OO ot'·'I'nmi•. 8151E+03 BASIN STORAGE= .2545£+00 PERCENT ERROR"" .0

FOR STORM. 2 STO""l AREA (SO MI) •
66CTD MANE .37 461.33

1.00
1315.45 1.98 5.00 461.33 1315.00 1.98

CONTINUITY SWJ4ARY (AC-FT) - INFLO'I•• 8142E+03 EXC=:SS•• OOOOE+OO OUTFLD\·,•. 8140E+03 BASIN STORAGE•• 2542E+00 P=:RCENT EnROR. .0

FOR STORM .. 3 STORM k~EA (SO MI) =
66CTD HANE .37 457.95

5.00
1485.01 1.97 5.00 457.95 1485.00 1.97

CONTINUITY SUNMJ'...P.Y (AC·FT) - INFLOt·Ja .8099E+03 EXCESS= .OOOOE+OO OUfFLO,;;..., .8096£+03 BASIN STORAGE: .2529£+00 PERCENT ERROR:: _0

FOR STORM • 4 STORM AREA (SO MIl •
66CTD MANE .37 453.30

10.00
14 94.76 1.96 5.00 453.30 1495.00 1. 96

CONTINUITY SUMMARY (AC-IT) - INFLO~~= .8046E+03 EXCESS•• OOOOE+OO OUTFLO<l•• 8044E+03 BASIN STORAGE_ .2509E+00 PERCENT ERnOR. .0

ron STORr~ • 5 STORM AREA (SO 141) •
66CTD MANE .37 442.59

30.00
1494.77 1.95 5.00 442.59 1495.00 1. 95

CONTINUITY SUMMARY (AC- IT) INFLOt·l= .7995E+03 EXCESS•. OOOOE+OO Ot''TFLO';..l= . 7992£+03 BASIN STORAGE= .2461£+00 PERCENT ERROR"" .0

Fon STORM • 6 STORM AREA (SO MI) •
66CTD MANE .37 434.00

60.00
388.85 1. 94 5.00 434.00 390.00 1. 94

CONTINUITY SUiJlMARY (AC·FT) - INFLOW... 7986£... 03 EXCESS= .0000£+00 OtrfFLO~-:2 .7984£+03 BASIN STORAGE"" .2423£+00 PERCENT ERROR= .0

FOR STORM • 7 STORM AREA ISO MI I =
66CTD ".ANE .37 434.00

90.00
388.85 1. 94 5.00 434. 00 390.00 1. 94

CONTI~"UITY SUM14ARY (AC- IT) INFLOI<•. 7986E+03 EXCESS•• OOOOE+OO OL'TFLo>'•. 7984E+03 BASIN STORAGE- .2423E+00 PERCENT ERROR= .0

FOR STORM • 8 STORM AREA ISO MIl •
66CTD NANE .37 434. 00

120.00
388.95 1. 94
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CONTIW~ITY SUM~~~Y (AC-FTJ - INFLOW". .7986£+03 EXC£SS•. 0000£.00 OUTFLOW= .7994£.03 BASIN STO?~GE= .2423E+00 PERCENT ERROR=

ELLSIO.OUT

FOR STORM ' 9 STORM AREA (SO MI) ,
66CTD MANE .37 ~H.OO

150.00
388.85 1.94 5.00 434.00 390.00 1. 94

.0 •
CONTINUITY SUl'-1i'1ARY (AC-FT) INFLOW. .7986E+03 EXCESS• . 0000£.00 OUTFLm·:= .7984£+0] BASIN STOR.~GE'" .2423E+OO PERCENT ERROR, .0

FOR STO?..."'1 • 1 STORM ~.P.::A ISO IU) . .01
RC·~";A M;!o...l.':£ .81 ~62 .48 1300.~8 1.38 5.00 462 ~48 1300.00 1.38

CONTINUITY sm·~1ARY IAC-FT) - INFLO'Ib .8151E+03 EXCESS· .OOOOE+OO OtIrFLOW= ~ 8146E.OJ BASIN STORAGE· .5578£+00 PERCENT ERROR= .0

FOR STORM, 2 STORM AREA (SO MIl . 1.00
RC·;"lA MA-'iE .81 461. 33 1316.44 1.38 5.00 461. 33 1320.00 1.38

CONTINUITY SUHr-tARY (AC-IT) !NFLQt-l= .8140E+03 EXCESS = .0000£+00 otJ'TFLO\",t= .8134£.03 BASIN STORAGE"" .5572E.OO PERCENT ERROR= .0

FOR STORM. 3 STORM AREA ISO MI) •
RC·WA fJ'lANE: ~81 4.57.95

5.00
1485.59 1.37 5.00 457.94 1485.00 1.37

CONTINUITY SUH...J>.RY (AC- IT) INFLOW, .8095E+03 EXCESS•. OOOOE+OO OUTFLO"= .8089E+03 BASIN STORAGE= .5545E+00 PERCENT ERROR, .0

FOR STORM • 4 STORM AREA (SO MI) =
RC-WA l-lANE .81 453.29

10.00
1494.33 1.36 5.00 4. 53.29 1495.00 1.37

CONTINUITY SUNHARY (AC-IT) - INFLO·.'= .8043E+03 EXCESS•• OOOOE+OO Ol)T<,1.O'" • 8037E+03 BASIN STORAGE•. 5500E+00 PERCENT ERROR. .0

CONTINUITY SUM"'~Y (AC-FT) - INFLOW= .7995E+03 EXCESS•• OOOOE+OO OUTFLOW•• 7990E+03 BASIN STORAGE•• 5395E+00 PERCENT ERROR= .0

CONTINUITY SU101MARY lAC-IT) - IN<'LO':, .7983E+03 EXCESS, .0000=:+00 OUTFLO"•• 7978E+03 BASIN STORAGE•• 5312E+00 PERCENT ERROR,

FOR STORM , 5 STORM AREA (SO MI) •
RC·t-lA r"-lANE ~81 442.56

FOR STORM. 6 STORM AREA (SO ml •
RC-'4A HANE .82 434.00

FOR STORM , 7 STORM AREA (SO MI I '
RC-WA MANE .82 4H. 00

30.00
1494.98

60.00
389.50

90.00
389.50

1.36

1.35

1.35

5.00

5.00

5.00

442.56

434.00

434.00

1495.00

390.00

390.00

1.36

1.36

1.36

.0 •
CONTINUITY SUMMARY tAC-FT) - INFLOW~ ~198JE+03 EXCESS"" .0000£+00 OUTFLOW= ~7918E+03 BASIN STOP~GE= ~5]12E+OO PERC~~ ERROR= ~O

FOR STORH • 8 STORM AREA ISO MI) •
RC-"':A r·1ANE .82 434.00

120.00
389.50 1.35 5.00 434.00 390.00 1.36

CONTINUITY SUNMARY (AC-IT) - INFLOW•• 7983E+03 EXCESS•• 0000=:.. 00 OUTF!.O\·l•• 7978E.. 03 BASIN STORAGE= .5312E.. 00 PERCENT ERROR. .0

FOR STORM = 9 STORM AREA (SO MI) •
RC-WA ....AN=: .82 434.00

150.00
389.50 1.35 5.00 434.00 390.00 1.36

CONTINUITY Sm411ARY (AC-IT) - INFLOW, .7983E.. 03 EXCESS•• OOOOE.. OO OL,FLOW, .7978E.. 03 BASIN STORAGE= .5312E.. 00 PERCENT ERROR, .0

FOR STORH • 1 STORM AREA (SO MIl •
66T66D fJ'.ANE: 1~17 462.48

.01
1300.71 1. 38 5.00 462.48 1300.00 1.38

CONTINUITY SmoflolARY (AC-IT) - INFLOW•. 8143E.. 03 E>:CE:SS= .OOOOE+OO OUTFLOH= .8135E.. 03 BASIN STORAGE: .8065E+00 PERCENT ERROR= .0

FOR STORH • 2 STORM AREA (SO MI) •
66'1'660 101AN=: 1.17 461.33

1.00
1320~03 1.38 5.00 461. 33 1320.00 1. 38

CONTINUITY 5m4NARY (AC-FTI - INFLOW•• 8137E..03 EXCESS, .OOOOE+OO OUTFLOW= .8129E.. 03 BASIN STORAGE•• 8056E+00 PERCE~7 ERROR. .0

CONTI~~ITY SUMMARY (AC-M'l - INFLOW•• 8092E+03 EXCESS•• OOOOE.. OO OUTFLOW••8084E.. 03 BASIN STORAGE•. 8016E+00 PERCENT ERROR. .0

1.36 5.00

FOR STORM • 3 STORM AREA (SO HI) •
66T66D MANE 1.17 457.94

FOR STORM = 4 STORM AREA (SO MI) •
66'1'660 MANE 1.17 453.27

5.00
1486.65

10.00
1494. 34

1.37

page 74

5.00 457.94

453.27

1485.00

1495.00

1.37

1.36 •



Et..LS10.0ur

CONTINUITY SUMWIRY lAC-IT) - INfLm"= . 8039E+03 EXCESS= .OOOOE+OO OUTFLm,•• 8031E+03 BASW STORAGE•• 79501::+00 PERCENT ERROR. .0

FOR STORM • 5 STORM AREA (SQ 'II) •
66T66D :"lA.,;~E 1.18 4.-12.51

30.00
1·j,94.47 5.00 442.51 1495.00 1. 36

CONTINUITY St.r.,1r.1A..q:Y (AC-FT) - INFLO\'l= .7966E... 03 EXCESS=- .OOOOE+OO OUTFLOr.-l= .7980E+03 BASIN STORAGE:s .7799£+00 PERCENT ERROP.=- .0

FOR STORM • 6 STORM AREA (SQ 'II I •
66T660 ~IANE 1.18 HL 00

60.00
390.72 1.35 5.00 434.00 395.00 1. 35

CONTINUITY SUMHARY lAC-IT) - INfLOW•• 7979E+03 EXCESS•. OOOOE+OO OlITFLOW•• 7972E+03 BASIN STO!l.AGE•• 7679E+00 PERCENT ERROR. .0

FOR STORM • 7 STORM AREA (SQ 'Ill •
66T660 MA.'IIE 1.18 4H. 00

90.00
390.72 1.35 5.00 434.00 395.00 1.35

CONTINUITY S~tr4ARY (AC-FT) - INFLOW~ .7979E+03 EXCESS: .OOOOE+OO OUTFLOW; .7972£+03 BASIN STORAGE: .7679E+00 PERCENT ERROR2 .0

FOR STORM • 8 STORM AREA (SQ 111) •
66T660 MANE 1.18 434.00

120.00
390.72 1.35 5.00 434. CO 395.00 1.35

CONTI~'1JITY SU11!'!.;RY lAC-IT) - INFLOW•• 7979E+03 EXCESS•• OOOOE+OO OlITfLOl1•• 7972£+03 BASIN STORAGE•• 7679E+00 PERCEnT ERROR. .0

FOR STORM. 9 STORM AREA (SQ 'HI •
66T660 MANE 1.18 434.00

150.00
390.72 1. 35 5.00 434.00 395.00 i .35

CONTINUITY SUMMARY lAC· FT) INFLOH", . 7979E+03 O:CESS= .OOOOE+OO OUTFLm\,= .7972E+03 BASIN STORAGE"" .7679E+00 PERCENT ERROR= .0

FOR STORM • 1 STORM AREA CSQ MI I •
66-660 MANE 2.51 462.48

.01
1303.45 1.38 5.00 462.47 1305.00 1.38

CONTINUITY SUMr1AR¥ (AC-FT) - INFLCm", . 81.;.OE+03 EXCESS::: • COOOE+OO OUfFLO'iI= .8123£ ... 03 BASIN STORAGE... 1738£... 01 PERCENT ERROR= .0

FOR STORM. 2 STORM AREA (SQ 'H) •
66-660 t'.A.."JE 2.51 .;61. 33

1.00
1321.69 1. 37 5.00 461.33 1320.00 1.38

COl<TINUITY SUMl1ARY (AC-IT) - INFLOl-l•• 8118E+03 EXCESS•• OOOOE+OO OlITFLOt-l•• 8101E+03 BASIN STORAGE•• 1736E+01 PERCENT ERROR. .0

fOR STOR'" • 3 STORM A.'\EA (SQ MIl •
66-660 r-t.A.IIJE 2.52 457.94

5.00
H87.20 1.37 5.00 457.94 1490.00 1.37

CONTINUITY Sln-tio1ARY (AC-FT) INf'LO~l.. • 8088£+03 EXCESS= .OOCOE+OO OtrfFLOt'1= .8071E+03 BASIN STORAGE:= .1727£+01 PERCENT ERROR". .0

FOR STORM • 4 STORH A.'tEA (SQ MIl =
66-660 MANE 2.52 ~53.2;

10.00
1492.79 1.30 5.00 453.240 1495.00 1.36

CONTINUITY SL,,,r'.ARY CAC-FT) - INFLOW•. 8025E+03 EXCESS•. OOOOE+OO OUTFLOW•• 8008E+03 BASIN STORAGE•• 1713E+01 PERCENT ERROR. .0

FOR STORM = 5 STORfJI AREA (SQ M! I ..
66-660 HANE 2.53 442.42

30.00
1494.90 1. 35 5.00 442.42 1495.00 1.35

CONTINUITY SUMM.>.RY CAC- FT) INfLOW•• 7987E+03 EXCESS•• OOOOE+OO OUTfLOW•• 7970£+03 BASIN STORAGE•• 1680£+01 PERCENT ERROR. .0

FOR STORM. 6 STOR'1 AREA (SQ MI) •
66-660 '-tANE 2.54 434.00

60.00
399.34 1.35 5.00 434.00 400.00 1.35

COl':TlNUITY Si..J':.'lXARY (AC-FTl - INFLm"J= .7966£+03 EXCESS•. OOOOE+OO OtrrFLOtols .7951£+03 BASIN STORAGE- .1655£+01 PERCENT ERROR= .0

FOR STORH • 7 STORH AREA (SQ MI) =
66-660 l'lANE 2.54 434.00

90.00
399.34 1.35 5.00 434.00 400.00 1.35

CONTINUITY SUMMARY (AC-FT) INFLON= .7968E+03 EXCESS= .OOOOE+OO OlITFLON- .7951£+03 BASIN STORAGE- .1655E+01 PERCENT ERROR= .0

FOR STO?"", • 8 STORM AREA (SQ MI) •
66-66~ :-"J\NE 2.54 434.00

120.00
399.34 1.35 5.00 434.00 400.00 1. 35

CONTINUITY SUH11ARY (AC-FT) - INFLON•• 7968E+03 EXCESS•• OOOOE+OO OUTFLON= .7951£+03 BASIN STORAGE•. 1655E+01 PERCENT ERROR= .0

FOR STORM • 9 STORM A.'\EA (SQ ~H) =
66-660 r";ANE 2.5'; 434.00

150.00
399.34 1.35
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ELLS10.0UT
CONTINUIT'i SW.HARY (AC~FT) .. INFLOW: .7968E.03 EXCESS= .OOOOE... OO OUTFLO'Il= .7951£+03 BASIN STORAGE", .1655E.01 PERCENT ERROR= .0

FOR STORM. 1 STOP~1 AREA (SO ~II) •
66T703 MA..~E. 1.78 466.84

• 01
1305.90 1.31 5.00 466.8~ 1305.00 1.34 •CONTINUITY SUMVJL,Y (AC-FT) - INFLOW•• 8132E,03 EXCESS•• OOOOE'OO OUTFLOW= .8120E,03 BASIN STORAGE•• 1233E,01 PERCENT ERROR= .0

FOP. STORM = 2 STORM AREA (SO 1'1) •
66'!70B M.~'lE 1.78 465.66

1.00
1324. 35 1. 31 5.00 165.66 1325. 00 1.31

CONTINUITY SUM!1ARY (AC-FTI INFLOW:: .8113E+03 EXCESS= .OOOOE ... OO OUTFLOt'J::z .8101E... 0) BASIN STORAGE"" .1232£+01 PERCENT ERROR", . a

FOR STORM • 3 STORI' A.'£A (SO HI I •
66T70B HANE 1.78 160.62

5.00
1442.91 1.33 5.00 160.58 144.5.00 1. 33

CONTINUITY SUMMARY (AC-FTJ - INFLO:<= .8069E,03 EXCESS•. OOOOE,OO OUTFLO\·I•• 8057E,03 BASIN STORAGE•. 1226E,01 PERCENT ERROR. . a

FO~ STORM. 1 STOR/1 AREA (SO HI) •
66T70I3 l"..ANE 1.79 453.22

10.00
1191.40 1.32 5.00 453.22 1195.00 1.32

CONTINUITY 5tJX1'-1AR'f (1,C·FT) .. INFLO~'Z:z .8016E+03 EXCESS= .OOOOE+QO OU'!'FLOt'll':= .8004E+OJ BASIN' STORAGE... 1216£+01 PERCENT ERROR,. .0

FOR STORH • 5 STORH AREA (SO MI I •
66T70B !"JL'lE 1. 80 442.33

30.00
1194.13 1.31 5.00 442.33 1195.00 1.31

CONTINUITY srn1!"~Y (AC-FTl - INFLOW•• 7965E+03 EXCESS•• OOOOE+OO OUTFLOW•• 7953E+03 BASIN STORAGE•. 1192E+01 PERCENT ERROR. .0

CONTINUITY SUM~1ARY fAC-FT) - INFLO~:= .7959E+03 EXCESS"" .OOOOE+OO OtrfFLOW.... 7948£+03 BASIN STOP-AGE,., .1174£+01 PERCENT ERROR=

INFLOvl= .7959£+03 EXCESS::ll .0000£+00 OUTFLCn-:... 79.J.BE+03 BASIN STORAGE= .11 '74E+01 PERCENT ERROR=

FOR STORM • 6 STORI' AREA (SO MI) •
66T70B !"JL'lE 1. 81 434.00

CONTINUITY SUMMARY (AC- FTI

FOR STORI' • 7 STORM AREA (SO lU) •
66T70B 11ANE 1.81 431.00

FOR STORM • 8 STORM A.qZA (SO MIl •
66T70B I'JL'lE 1. 81 131. 00

60.00
400.77

90.00
713.08

120.00
0100.77

1.31

1.31

1.31

5.00

5.00

5.00

43';.00

434.00

434.00

100.00

715.00

400.00

1.31

1.31

1.31

.0

.0 •
CONTINUITY SUMt-lARY (AC- FTl INFLOW•. 7959E+03 EXCESS•• OOOOE,OO OUTFLOW•• 7948E+03 BASIN STORAGE•• 1l74E+01 PERCENT ERROR. . a

FOR STOP~1 • 9 STORM AREA (SO MI I •
66T70B MAN£ 1.81 134 .00

150. CC
732.94 1.31 5.00 434.00 735.00 1. 31

CONTINUITY St,.,1""......ARy tAC-F'"T) - INFLOW,.. . '7959E+03 EXCESS.... OOOOE+OO OUTFLOWs • '7948E+03 BASIN STORAGE"" .1174E+01 PERCENT ERROR= .0

FOR STORM • 1 STORI1 AREA (SO MI I •
CULVT MA.'lE .38 466.84

.01
1305.13 1.31 5.00 166.84 1305.00 1.34

CONTINUITY SUMMARY (AC-FT) - INFLOI·I•• 8119E+03 EXCESS•• OOOOE+OO OUTFLOI'l•• 8116E+03 BASIN STORAGE•• 2621E+00 PERCZNT ERROR. .0

FOR STOR11 • 2 STORM AREA (SQ MI I •
CULVT l'oANE .38 465.66

1.00
1326.93 1.34 5.00 465.66 1330.00 1.34

CONTIWuITY SW111ARY (AC-IT) - INFLOI'l= .8105E+03 EXCESS•. OOCOE+OO OUTFLOI'l•• 8103E+03 BASIN STO?~GE••2618E+00 PERCENT ERROR. .0

FOR STORI1 • 3 STORI' AREA (SO MI) •
CULVT MANE .38 460.51

5.00
1<45.07 1.33 5.00 0160.51 1445.00 1.33

CONTINUITY SWJo'.ARY (AC-FT) - INFLO~l:.. • 8053E+03 EXCESS,. .QOOOE+OO OUTFLOW= .8051E+03 BASIN STORAGE- .2605E+00 PERCENT ERROR... .0

page 76

CONTINUITY SUMMARY (AC-FTI - INFLO"~ • 7951E+03 EXCESS•. OOOOE+OO OUTFLOt·l••794 8E+03 BASIN STORAGE•. 25HE+00 PERCENT ERROR.

INFLOW: .8001E+03 EXCESS: .OOOOE+OO OUTFLOW.... 7999E+03 BASIN STORAGE= .2584E+00 PERCENT ERROR""

FOR STORM • 4 STOR/1 AREA (SO 111) •
CULVT MA."lE • 38 ~ 53. 22

CONTIlIIUITY SUMMARY (AC- IT)

FOR STORM • 5 STORM AREA (SO MI) •
CULVT MANE .38 412.32

10.00
1494. 72

30.00
1494.65

1.32

1.31

5.00

5.00

453.22

442.32

1495.00

1495.00

1.32

1.31

.0

.0 •



ELLSI0.0UT

FOR STORM • 6 STORM AREA (SO 111) •
CULvr V.ANE .3B 434.00

60.00
397.B2 1.31 5.00 434 .00 400.00 1.31

CONTINUITY SUt111ARY IAC- IT) INFLOW•. 7943E+03 EXCESS•. OOOOE+OO OUTFLOW•. 7940E+03 BASIN STORAGE•. 2496E+00 PERCENT ERROR. .0

FOR STORr1 • 7 STORr1 AREA (SO MIl •
CUL\1T MA.~£ • 38 4)~. 00

90.00
712.79 1.31 5.00 434.00 715.00 1.31

CONTINUITY SUMMARY (AC-IT) INFLOWa .1943£+0) EXCESSa .OOOOE+OO OUTFLOW~ .7940E+O) BASIN STORAGE= .2496E+00 PERCENT ERROR= .0

FOR STORM • 8 STORM AREA (SO HI) •
CULVT MANE .38 4)".00

120.00
397.82 1.31 5.00 434. 00 400.00 1.31

CONTINUITY SU!'-:N.A.~Y (AC- IT) INFLOW•. 7943E+03 EXCESS•. OOOOE+OO OUTFLOW•. 7940E+03 BASIN STORAGE•. 2496E+00 PERCENT ERROR. .0

FOR STORM. 9 STOPJ1 MEA (SO MI) •
CULvr MANE .38 434.00

150.00
732.7';' 1.31 5.00 434.00 735.00 1.31

CO~7INUITY SUMMARY CAC-IT) - INFLOW•. 7943E+03 EXCESS•. OOOOE+OO OUTFLOW•.7940E+03 BASIN STORAGE•. 2496E+00 PERCENT ERROR. .0

NORP~L END OF HEC-l •••

---·-DSS---ZCLOSE Unit: 71. File: ELLSIO.DSS
Pointer Utilization: .00
NUmber of Records: 0
File Size: 10.8 Kbytes
Percent Inactive: .00
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APPENDIXE

Stable Channel Design Calculations

• Summary of Stable Channel Design
• HEC-RAS outputs for Stable Channel Design
• Backup Data for Angle of Repose
• Backup Data for Manning's "n"
• HEC-RAS Stable Channel Design Descriptions



Client:
Project
Subject
Prepared By:

Flood Control District of Maricopa County
Ellworth Channel Design
Stable Channel Design using HEC-RAS
GL Checked By: {(~V1-

Date: 12/0712004

File Naml Stable_channel.xls

Ellsworth Channel was designed using the stable channel design function provided in HEC-RAS. Tractive force method was used.
Channel was divided into seven reaches based on discharge, channel dimension, and channel slope. Angle ofrespose was chosen
based on 'Principles of Geotechnical Engineering" (Braja M. Das, Third Edition). Manning's' n" was chosen based on
Maricopa County's Drainage Design Manual. Gravel mulch will be used for channel slope lining. The calculated D50 and D50 used for
gravel mulch are listed in the table below. Safety factor of 1.3 was used for stable channel design. HEC-RAS outputs for stable channel design
are included in this appendix.

Summary of Stable Channel Design
Channel Rcach From Station to Station Design Discharge Channel Boltom Width Channel Slope Calculated D50 D50 for SF=1.3 D50Used

(cfs) (ft) (rom) (in) (in) (in)
Reach I 44723 46442 600.00 10.17 0.0006 5.26 0.21 0.27 0.30
Reach 2 46701 47823 600.00 10.17 0.0008 6.38 0.25 0.33 0.35
Reach 3 47823 52200 600.00 30.18 0.0008 8.17 0.32 0.42 0.45
Reach 4 52300 53100 1172.00 70.20 0.0008 8.85 0.35 0.45 0.45
Reach 5 53100 55244 1744.00 70.20 0.0008 11.00 0.43 0.56 0.60
Reach 6 55311 58413 1744.00 70.20 0.0014 16.50 0.65 0.84 0.85
Reach 7 58450 61695 1744.00 70.20 0.0030 24.00 0.95 1.22 1.25



Stable Channel Design Results for Ellsworth Channel

Channel Reach 1: Station 44723 to Station 46442

Hydraulic Design Data
Stable Channel Design Results - Tractive Force Method

Solution Method - Shields

•
Discharge (cfs) 600
Temp (F) 55

Particle Diameter (mm)
Roughness Eq
Roughness Value
Specific Gravity
Angle ofRepose
Shield's Parameter
Side Slope

Output Variables
Depth (ft)
Width (ft)
Slope (ft/ft)

8.22
10.17
0.0006

Left
5.26
Manning
0.03
2.65
40
0.055
4

Bed
5.12
Manning
0.022
2.65
40
0.055

Right
5.26
Manning
0.03
2.65
40
0.055
4

•
Station Elevation Data
Station Elevation Equation Value

-37.98 8.22
-5.09 0
5.09 0
37.98 8.22

Manning
Manning
Manning

0.03
0.022
0.03
o

•



Stable Channel Design Results for Ellsworth Channel

Channel Reach 2: Station 46701 to Station 47823

Stable Channel Design Results - Tractive Force Method

Solution Method - Shields

Discharge (cfs) 600
Temp (F) 55

Particle Diameter (mm)
Roughness Eq
Roughness Value
Specific Gravity
Angle of Repose
Shield's Parameter
Side Slope

Left
6.38
Manning
0.03
2.65
40
0.055
4

Bed
6.15
Manning
0.022
2.65
40
0.055

Right
6.38
Manning
0.03
2.65
40
0.055
4

Output Variables
Depth (ft)
Width (ft)
Slope (ftfft)

7.53
10.17
0.0008

Station Elevation Data
Station Elevation Equation Value

-35.2 7.53
-5.09 0
5.09 0
35.2 7.53

Manning
Manning
Manning

0.03
0.022
0.03
o



Stable Channel Design Results for Ellsworth Channel

Channel Reach 3: Station 47823 to Station 52200

Hydraulic Design Data.
Stable Channel Design Results - Tractive Force Method

Solution Method - Shields

•

Discharge (cfs) 600
Temp (F) 55

Particle Diameter (mm)
Roughness Eq
Roughness Value
Specific Gravity
Angle of Repose
Shield's Parameter
Side Slope

Output Variables
Depth (ft)
Width (ft)
Slope (ftlft)

3.99
30.18
0.0008

Left
7.03
Manning
0.03
2.65
40
0.055
4

Bed
8.17
Manning
0.022
2.65
40
0.055

Right
7.03
Manning
0.03
2.65
40
0.055
4

•
Station Elevation Data
Station Elevation Equation Value

-31.07 3.99
-15.09 a
15.09 a
31.07 3.99

Manning
Manning
Manning

0.03
0.022
0.03
a

•



Stable Channel Design Results for Ellsworth Channel

Channel Reach 4: Station 52300 to Station 53100

Hydraulic Design Data
Stable Channel Design Results - Tractive Force Method

Solution Method - Shields

Discharge (cfs) 1172
Temp (F) 55

Particle Diameter (mm)
Rouglmess Eq
Roughness Value
Specific Gravity
Angle ofRepose
Shield's Parameter
Side Slope

Left
7.46
Manning

0.03
2.65
40
0.055
4

Bed
8.85
Manning

0.022
2.65
40
0.055

Right
7.46
Manning

0.03
2.65
40
0.055
4

Output Variables
Depth (ft)
Width (ft)
Slope (ft/ft)

3.64
70.2
0.0008

Station Elevation Data
Station Elevation Equation Value

-49.65 3.64
-35.1 0
35.1 0
49.65 3.64

Manning
Manning
Manning

0.03
0.022
0.03
o



Stable Channel Design Results for Ellsworth Channel

Channel Reach 5: Station 53100 to Station 55244

Hydraulic Design Data
Stable Channel Design Results - Tractive Force Method

Solution Method - Shields

•

Discharge (cfs) 1744
Temp (F) 55

Particle Diameter (mm)
Roughness Eq
Roughness Value
Specific Gravity
Angle ofRepose
Shield's Parameter
Side Slope

Output Variables
Depth (ft)
Width (ft)
Slope (ft/ft)

3.9
70.2
0.0008

Left
13.9
Manning
0.03
2.65
40
0.055
4

Bed
16.5
Manning
0.022
2.65
40
0.055

Right
13.9
Manning
0.03
2.65
40
0.055
4

•
Station Elevation Data
Station Elevation Equation Value

-50.72 3.9
-35.1 0
35.1 0
50.72 3.9·

Manning
Manning
Manning

0.03
0.022
0.03
o

•



Stable Channel Design Results for Ellsworth Channel

Channel Reach 6: Station 55311 to Station 58413

Hydraulic Design Data
Stable Channel Design Results - Tractive Foree Method

Solution Method - Shields

Discharge (efs) 1744
Temp (F) 55

Particle Diameter (mm)
Roughness Eq
Roughness Value
Specific Gravity
Angle ofRepose
Shield's Parameter
Side Slope

Left
20.2
Manning
0.03
2.65
40
0.055
4

Bed
24
Manning
0.022
2.65
40
0.055

Right
20.2
Manning
0.03
2.65
40
0.055
4

Output Variables
Depth (ft)
Width (ft)
Slope (ft/ft)

3.34
70.2
0.00234

Station Elevation Data
Station Elevation Equation Value

-48.47 3.34
-35.1 0
35.1 0
48.47 3.34

Manning
Manning
Manning

0.03
0.022
0.03
o



Stable Channel Design Results for Ellsworth Channel

Channel Reach 7: Station 58450 to Station 61695

Hydraulic Design Data
Stable Channel Design Results - Tractive Force Method

Solution Method - Shields

•

3.34
70.2
0.00234

Discharge (cfs) 1744
Temp (F) 55

Particle Diameter (mm)
Roughness Eq
Roughness Value
Specific Gravity
Angle ofRepose
Shield's Parameter
Side Slope

Output Variables
Depth (ft)
Width (ft)
Slope (ft/ft)

Left
20.2
Manning
0.03
2.65
40
0.055
4

Bed
24
Manning
0.022
2.65
40
0.055

Right
20.2
Manning
0.03
2.65
40
0.055
4

•
Station Elevation Data
Station Elevation Equation Value

-48.47 3.34
-35.1 0
35.1 0
48.47 3.34

Manning
Manning
Manning
o

0.03
0.022
0.03

•
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•CHAYfER NINE Shear Strength of Soil

y TABLE 9.1 Typical Values of
Drained Angle of
Friction for Sands
and Silts

I"! .

":/

Shear failure Law in Saturated Soi!
In saturated soil, the total normal stress at a point is the sum of the effective.
the pore water pressure, or .

a = a' + u

The effective stress, a', is carried by the soil solids. So, to apply to soil mech
Eq. (92) needs to be rewritten as

, I ~ , + (a - u) tan '" ~ , +a3

The value of c for sand and inorganic silt is O. For normally consolidated c·
can be approximated at O. Overconsolidated clays have values of c that are greate
O. The angle of friction, <p, is sometimes referred to as the drained angle 0/ /7
Typical values of <p for some granular soils are given in Table 9.1.

DETERMINATION OF SHEAR
STRENGTH PARAMETERS FOR
SOILS IN THE LABORATORY

The shear strength parameters of a soil can be determined in the laboratory b
marily two types oftests: direct shear test and triaxial test. The procedures for COl

ing each of these tests are explained in some detail in the following sections.

• 0



Drainage Design Manual for Maricopa County

TABLE 6.1

MANNING'S ROUGHNESS COEFFICIENTS (1)

Hydraulics: Open Channels

Channel Material Roughness Coefficient (n)

Minimum Normal -Maximum

Concrete:

Trowel finish 0.011 0.013 0.015

Float finish 0.013 0.015 0.016

Unfinished 0.014 0.017 0.020

Shotcrete, good section 0.016 0.019 0.023

Shotcrete, wavy section 0.018 0.022 0.025

Soil cement 0.018 0.020 0.025
-

Constructed channels with earthen bed
----.

Clean earth; straight 0.018 0.022 0.025

IEarth with grass and forbs 0.020 0.025 0.030

Earth with sparse trees and shrubs 0.024 0.032 0.040

Shotcrete 0.018 0.022 0.025

Soil cement 0.022 0.025 0.028

Concrete 0.017 0.020 0.024

Riprap 0.023 0.032 0.036

1. From: Simons, Li and Associates, 1988. Adapted from Chow (1959) and Aldridge and Garret (1973)

6.3.5 Uniform Flow

Manning's Equation
The most commonly used equations for analysis of open channel flow express mean velocity of

flow asa function of the roughness of the channel, the hydraulic radius, and the slope of the

energy gradient. They are empirical equations in which the values of constants and exponents

have been derived from experimental data. Manning's equation is one of the most widely

accepted and commonly used of the open channel equations:

6-17
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Chapter 12 Stable Channel Design Functions

C HAP T E R 12

Stable Channel Design Functions

The stable channel design functions are based upon the methods used in the
SAM Hydraulic Design Package for Channels, developed by the U.S. Army
Corps of Engineers Waterways Experiment Station. This chapter presents the
methods and equations used for designing stable channels, including channel
geometry, and sediment transport capacity.

Much of the material in this chapter directly references the SAM Hydraulic
Design Package for Channels User's Guide (USACE, 1998) and EM 1110-2­
1601. There have been a number ofalterations to the general approach used
in SAM in order to expand its capabilities and to fit within the framework of
HEC-RAS. For information on how to enter data for stable channel design
and sediment transport capacity analysis, and how to view results, see
Chapter 15 of the HEC-RAS user's manual.

Contents

• Uniform Flow Computations

• Stable Channel Design

• Sediment Transport Capacity

12-1
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Chapter J2 Stable Channel Design Functions

silt to fine sand. In addition, Blench suggests that the regime equations be
applied only under the following circumstances:

• Sides behave as if hydraulically smooth (i.e. friction due only
to viscous forces).

• Bed width exceeds three times the depth.
• Side slopes are consistent with those of a cohesive nature.
• Discharges are steady.
• Sediment load is steady.
• Bed load is non-cohesive, and moves in dune fonnation.
• Subcritical flow.
• Sediment size is small compared with the depth ofwater.
• Regime has been achieved by the channel.

These circumstances seem very confining, and in reality, no one channel or
canal can claim to behave strictly in this manner. However, if the channel can
be adequately approximated by these conditions, without deviating
significantly from its true nature, the regime equations may be applicable. At
a minimum, the Blench Regime method is a quick way of obtaining "ball­
park" figures for results.

: •... '

Tractive Force Method
.:'7~;:"~:;--:i;:::b:.:';'c~,:\~;",_,;<~~_;.~.,• . ;-, . ~

Essenti~liy an analytical stable design method, the tractive force approach
utilizes a critical shear stress to define when initiation of motion begins, the
point at which the channel becomes unstable. In HEC-RAS, this concept is
followed to allow the user to solve for two dependant variables when two
others are given. The dependant variables are depth, width, slope, and a
representative grain size (either dso or d7s, depending on the solution method
selected). For example, width and grain size can be entered, and HEC-RAS
will solve for depth and slope.

The tractive force can be defined as the force that is resisted by friction force
and, while in equilibrium, is equal and opposite in magnitude and direction.
It is also called shear stress or drag force and can be represented as:

T" =yRS (12-38)

Where: To

y
R
S

=Tractive force per unit wetted area
=Unit weight of water
= Hydraulic radius
= Slope

For very wide channels (BID> 10), equation 12-38 is very representative of
the shearing force felt on the bed. Because To is the average tractive force
over the wetted area, the shear distribution becomes more non-unifonn as the
channel becomes narrower and more trapezoidal. As a result, the maximum

12-19



Chapter /2 Stable Channel Design Functions

tractive force is actually less than that predicted by equation 12-38 by some
reduction factor. In addition, the channel walls, due to their inclination, have
an even greater reduction effect on the maximum tractive force felt on the
side slopes. For typical trapezoidal sections, it has been determined
experimentally by Lane (1953) that the adjustment factor for both the bed and
side slopes is largely dependent on the width to depth ratio and the side slope
angle. Figure 12.5 presents the curves used to determine the adjustment
factors for both the bed and side slopes.

The channel is considered stable if the tractive force at any given location in
the cross section is less than the critical shear force. There are currently three
methods for determining the critical shear stress in HEC-RAS. They are the
Lane, Shields, and user-entered methods.

Lane Method:

Lane conducted experiments on canals in the San Luis Valley of Colorado to
develop a method for predicting the critical shear stress. The canals tested
were stable, straight, and regular in section, with a wide range ofcoarse
particle sizes from about 0.3 inches to 3 inches in diameter. The results

Figure 12.5 Maximum Shear Stress in a Channel (Lane, 1953)

indicated that the critical shear stress was mOre or less linearly related to the
diameter of the particle as follows:

12-20
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Chapter 12 Stable Channel Design Functions

(12-39)

The particle size, d7s(inches) was used because Lane noticed that throughout
the experiments, the smaller particles were consistently shielded by the larger
ones. By using a particle size in which only 25% of the particles were larger
by weight, the initiation ofmotion was better represented.

The Shields method has historically bee~ much more widely used to
determine the initiation of motion. Shields (1936) developed a relationship
between the shear Reynolds number, Re. and the critical mobility parameter,
Scr from a wide range ofexperimental data. Shield's diagram is presented in
Figure 12.6.."I'h,e.Shear,;R.eyl1~lc.lsnumberis a representation of the ratio of
inertial force~: to ~isc~i.is forcesal the bed and is given as:

u.d
Re. =-__ r (12-40)

v -;:/ ft,f:N7.··.v . J
I~/· (,Ai;,.tc (:'i:7
Lr ,t,; ,.. ~ .- ....

Where: u. == Shear velocity, which is a representation ofthe intensity of
turbulent fluctuations in the boundary layer.

d =Representative particle size (dso is used in HEC-RAS)
v == Kinematic viscosity

u. =.JgDS (12-41)

Where: D
S

== Water depth
=Channel slope

The critical mobility parameter is also known as the dimensionless shear
stress and is given as:

o 'cr

"r=(y - )d
. s Y

(12-42)

Where: Ys

Y

== Unit weight of the particles
== Unit weight of water

From reviewing Shield's diagram, a number of things become clear. First, it
is evident that the critical mobility parameter never drops below about 0.03.
If the specific gravity of the sediments and the unit weight of water are
assumed to be 2.65 and 62.4 lb/W, respectively, then the critical shear stress
in lb/tr is never less than about 3 times the particle diameter (in feet). Also,
if the shear Reynolds number exceeds about 450, the viscous forces in the
sublayerno

12-21
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Chapter J2 Stable Channel Design Functions

longer have an effect on the shearing force and the Shield's curve levels off
with a critical mobility parameter of about 0.055. At this point. the critical
shear stress is purely a function of the particle characteristics (size. weight).
Likewise, when the shear Reynolds number drops below about 2.0. the
inertial forces in the sublayer are negligible and the critical shear stress
becomes linearly related to the particle characteristics and the inverse of the
viscosity. However. in most natural stream conditions. the shear Reynolds
number is high and inertial forces are dominant. HEC-RAS. however, will
solve for the critical mobility parameter throughout the full range of Shield's
diagram.

A third solution option provided in HEC-RAS allows the user to enter in a
value for the critical mobility parameter. This option is given due to the wide
range of research on initiation of motion and the varying definitions of what
exactly initiation a/motion means. Although the Shield's curve is meant to
represent the initiation ofmotion. more recent research indicates that this
curve more accurately represents pennanent grain movement at all locations
of the bed. This can be quite different from the shearing required to initiate
motion of one or a few particles. Figure 12.7 presents the Shield's curve
overlain on seven qualitative curves developed by Delft Hydraulics (1972)
describing particle movement. It is evident that the critical shear stress found
with Shield's curve can be as much as twice the value required to cause
occasional particle movement at some locations.

Because of the variety of opinions on this matter, the user is able to supply
HEC-RAS with his/her own value for the critical mobility parameter. This
value should be selected such that it represents not only the type of conditions
present, but also the type of results desired (i.e. is the design based on
pennanent particle movement. infrequent particle movement. no particle
movement. total suspension, etc?). Many curves present the critical shear
stress as the dependent parameter in the initiation of motion curves. A
collection of these types of curves is shown in Figure 12.8. It is important
for the user to know that the value entered into RAS must be in the form
of the Critical Mobility Parameter, or dimensionless shear stress shown
as equation 12-42.

In HEC-RAS. a reduction factor is applied to the critical shear stress on the
side slopes to account for the greater effect ofgravity on the particle stability.

(12-43)

Where: Ter.of =Critical shear stress on the side slope
Tcr =Critical shear stress on the bed
ka = Reduction factor

12-23



Tractive Force Method Page 1 of2

Tractive Force Method

To use the Tractive Force Method, select the tab named "Tractive Force." The window shown in figure
15.11 becomes active. Enter in all required input which are:

<

1.0 '.": .:. .~

i
J

.... :,:.-

~~L~:1!)U!~JE~~~!~i!.9'OlD'~£~~~~..::J ··_·'·~·~----·n::·-""-"--(:·~-·····-···---·-:;-(; ---::"':;---·_--"·'-<>:i

j I.~ ..'f--- --.n---c:-.c------- -...-~~:~::'.~'-.. w .~._ ._._••_~./i
'-···tLi:i.''2!~:eL~;:~~~J··l

Figure 15.11 Tractive Force Method

Discharge: Design discharge (cfs or m3/s).

Temperature: Temperature ofthe water. Default is 55 degrees For 10 degrees C.

Specific Gravity: Specific gravity of the sediments for the left side slope, bed, and light side slope.

Angle of Repose: The angle of repose of the sediment for the left side slope, bed, and right side slope. See
figure 12-9 in the HEC-RAS Hydraulic Reference Manual for suggested values. .

Side Slope: Left side slope and right side slope (I Vertical: _Horizontal).

Equation: the roughness equation for the left side slope, bed, and right side slope. Mannings and Strickler
are available for use.

nor k: IfMannings is selected, enter a Mannings "n" value. If Strickler is selected, enter a "k" value for the
left side slope, bed, and right side slope (ft or m for k values).

•

•

Method: Solve for critical shear using either Lane, Shields, or by enteling in your own critical mobility
parameter.

The remaining values are the dependant variables. Only two can be solved for at a time. The other two must •
be entered by the user. The three fields for particle diameter (left side slope, bed, right side slope) are
considered one vmiable such that anyone of the remaining variables plus any or all of the particle diameters

mk:~MSITStore:C:\Program%20Files\HEC\Ras\RAS%20HeJD.chm::/tracliveforcemeth... 1010812004



Tractive Force Method

can be solved for.

Page 2 of2

dSO/d7S: The particle diameter in which 50%/75% of the sediment is smaller, by weight. dso is used for

Shields and user-entered. d75 is used for Lane (mm).

D: The depth of the stable cross section (ft or m).

B: The bottom width of the stable cross section (ft or m).

S: The slope of the energy grade line at the stable cross section.

Once the required values plus two of the dependent variables are entered, the compute button becomes
activated and the stable channel values for the remaining dependent variables will be solved for and entered
into the appropriate fields. In addition, the plot window will display the resulting cross section.

The displayed cross section can be added to the existing geometry file by clicking on "Copy XS to
Geometric Data."

2J Sediment Transport Potential

mk:(cl>,MSITStore:C:\Program1Yo20Files\HEC\Ras\RAS%20Help.chm::/tractiveforcemeth... 10/08/2004
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Scour Calculations
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Client: Flood Control District of Maricopa County Sheet 1 of
Project Ellworth Channel Design Date: 12/07/2004
Design: Scour Check Using State Standard 5-96
Prepared By: AFC Checked By: File Name: Anticipated Channel Scour.xls

State Standard 5-96 is a simplified method of estemating channel degredation, it will be used to check of the calculations for Long Term Degredation and General Scour.

From Chan. to Chan. Sta From HEC- to HEC-RAS Segment Upstream Grade Downstream Design Slope Maximum
Sta RAS Sta Sta Length (tt) Control Grade Control (Energy Slope Design Flow

for Uniform [100-yr] (cfs)
Flow) (ftItt)

Segment 1 446+98.90 459+63.49 17100 15921 1264.6 MAG Headwall C3 0.0006 600
Segment 2 460+28.49 464+40.65 15871 15450 412.2 C3 C4 0.0006 600
Segment 3 466+91.17 512+98.29 15192 10601 4607.1 C4 C7 0.0008 600
Segment 4 513+59.42 522+17.66 10540 9700 858.2 C7 Gabion atC8 0.0008 600
Segment 5 524+03.76 526+10.34 9700 9289 206.6 Gabion at C8 C9 0.0008 1172
Segment 6 526+91.51 530+89.97 9208 8800 398.5 C9 Gabion atC10 0.0008 1172
Segment 7 532+04.80 552+52.28 8800 6647 2047.5 Gabion at C10 C11 0.0008 1744
Segment 8 553+13.41 584+13.52 6586 3600 3100.1 C11 Drop Structure 0.0014 1744
Segment 9 584+50.52 593+18.52 3400 2581 868.0 Drop Structure C12 0.00234 1744

Segment 10 593+42.12 616+55.16 2557 400 2313.0 C12 Exist Drop 0.002527 1744

Long Term Degredation General Degredation Total Scour (tt)
Dlts =0.02 (010WO.6 Dgs =0.157 (0100)"0.4 Dlts + Dgs

Dlts Dgs
Segment 1 0.93 2.03 2.96
Segment 2 0.93 2.03 2.96
Segment 3 0.93 2.03 2.96
Segment 4 0.93 2.03 2.96
Segment 5 1.39 2.65 4.04
Segment 6 1.39 2.65 4.04
Segment 7 1.76 3.11 4.87
Segment 8 1.76 3.11 4.87
Segment 9 1.76 3.11 4.87
Segment 10 1.76 3.11 4.87



Client Flood Control District of Maricopa County
Project Ellworth Channel Design
Design: Long Term Degredation Check
Prepared By: AFC

Sheet 1 of
Date: 05/09/2005

Checked Ely: File Name: Anticipated Channel Scour.xls

The long term degredation of the proposed Ellsworth Channel can be estimated by comparing the Design Slope
to the Equilbrium or "Stable- slope over the design reach between grade controls. The equlibrium slope will be
estimated using the following methods: Schoklitsch Method; Meyer-Peter, Muller Method and the lane's Tractive Force Method;
The average of the Methods will betaken as the maximum expected Long Term Degredation.
Since these methods are not highly dependant on flow no factor of safety will be applied to the results.

From Chan. to Chan. Sta From HEC~ to HEC-RAS Segment Upstream Grade Downstream Design Slope Maximum 10-year D50 (mm) D90 (mm) Maximum Width at Mean Mean Boring Pit Notes
Sta RASSta Sta Length (ft) Control Grade Control (ftIft) Design Event Width at 10-year Depth (ft) Depth (ft) Number·

Flow (cfs) Flow (cfs) Design flow at Design for 10-
Row Event year

Segment 1 446+98.90 459+63.49 17100 15921 1264.6 MAG Headwall C3 0.0006 600 ' 329 1.5 33 59.33 46.05 6.24 ' 4.58 32 Representative HEC-RAS Section: 16200
Segment 2 460+28.49 464+40.65 15871 15450 412.2 C3 C4, 0.0006 600 331 1.5 33 51.05 39.80 5.20 3.79 32 Representative HEC-RAS Section: 15809
Segment 3 466+91.17 512+98.29 ' 15192 10601 4607.1 C4 C7 0.0008 600 331 '1.5 33 68.02 54.23 5.03 3.31 32 Representative HEC-RAS Section: 11700
Segment 4 513+59.42 522+17.66 10540 9700 858.2 C7 Gabion atCB 0.0008 600 331 1.5 33 71.70 52.67 5.49 3.11 32 Representative HEC-RAS Section: 10200
Segment 5 524+03.76 526+10.34 9700 9289 206.6 Gabionat C8 C9 0.0008 1172 375 1.5 33 110.35 87.46 5.72 2:86 32 Representative HEC-RASSection: 9400
Segment 6 526+91.51 530+89.97 9208 8800 398.5 C9 Gabion at C10 0.0008 1172 375 1.5 33 109.89 86.94 5.66 2.79 32 Representative HEC-RAS Section: 9100
Segment 7 532+04.80 552+52.28 8800 6647 2047.5 Gabion at C10 C11 0.0008 1744 482 1.5 33 111.15 88.15 5.82 2.94 32 Representative HEC-RAS Section: 7500
Segment 8 553+13.41 584+13.52 6586 3600 3100.1 C11 Drop Structure 0.0014 1744 482 0.96- 26 106.80 85.89 5.28 2.66 31,32 Representative HEC-RAS Section: 4900
Segment 9 584+50.52 593+18.52 3400 2581 868.0 Drop Structure C12 0.00234 1744 482 1.35 20 121.98 89.89 7.17 3.16 29,30 Representative HEC-RAS Section: 2900
Segment 10 593+42.12 616+55.16 2557 400 2313.0 C12 Exist Drop 0.002527 1744 482 1.35 20 97.87 81.71 4.16 2.14 29,30 Representative HEC-RAS Section: 1900

• From Speedie and Associates Report Dated August 3, 2001 (See Appendix C). If more than 1 boring pit wasusedcln average was taken. Pit 34 was not used, because an accurate estimate of D50 could not be made with the available data.

5choklitsch Method: ' 51 =Ks (D*Wbf I Q)A3I4
Where: SI= Stable (Equilibrium) Channel Slope
& Ks:: 0.00174

Meyer-Peter. ,Muller Method: 51 =Kmpm(Q/Qbf) «Ns I D90A1/6)A3I2) D/d
Where:SI= Stable (Equilibrium) Channel Slope
Kmpm = '
Q/Qbf is ration of total flow to flow over the channel ::
Ns is Manning's n for the stream bed =

MAX Scour
Sl Depth (ft)

Segment 1 0.00013 0.59
Segment 2 0.00016 0.18
Segment 3 0.00018 2.84
Segment 4 0.00020 0.52
Segment 5 0.00021 0.12
Segment 6 0.00022 0.23
Segment 7 0.00021 1.22
Segment 8 0.00016 3.86
Segment 9 0.00020 1.86
Segment 10 0.00029 5.17_
• For Meyer-Peter, Muller Method, assume that dominant discharge is the design discharge and that the Width bf (bank full) is equal to the water surface width at the design discharge.

MAX Scour
SI Depth (ft)

Segment 1 0.00054 0.08
Segment 2 0.00048 0.05
Segment 3 0.00061 0.89
Segment 4 0.00059 0.18
Segment 5 0.00079 0.00
Segment 6 0.00079 0:00
Segment 7 0.00066 0.29
Segment 8 0.00046 2~91

Segment 9 0.00062 1.49

Segment 10 0.00058" ". ,,4.51 , ' ,'"",'
• For Schoklitsch Method, assume that dominant discharge for long term degredation is the 1O-year discharge and that the Width bf (bank full) is equal to the watersurface width at the 1O-year discharge.



SI
0.00017
0.00021
0.00024
0.00026
0.00028
0.00029
0.00021
0.00025
0.00021
0.00031

Tc 1 (lb/ft"2)
0.0500
0.0500
0.0500
0.0500
0.0500
0.0500
0.0380
0.0420
0.0420
0.042

Lane's Tractive Force Method: 51 = tc I (Gamma W • d)
Where SI = Stable (Equilibrium) Channel Slope
Gamma W = 62.4 Ib/ft"3
Tc1 from the Chart for Tractive Force versus Transportable Sediment Size - After lane (Pemberton and lara, 1984) (SEE ATTACHED) (Using D50 as the input and the curve for Canals with Clear Water
Tc2 from the Chart for Tractive Force versus Transportable Sediment Size - After lane (Pemberton and lara, 1984) (SEE ATTACHED) (Using D50 as the input and the curve for Schoklitsh - Recommended for canals in SAND,

MAX Scour MAX Scour Depth
Depth (ft) Tc 2 (lblft"2) SI (ft)

0.54 0.1000 0.00035 0.32
0.16 0.1000 0.00042 0.07
2.57 0.1000 0.00048 1.46
0047 0.1000 0.00052 0.24
0.11 0.1000 0.00056 0.05
0.20 0.1000 0.00057 0.09
1.21 0.0950 0.00052 0.58
3.56 0.0900 0.00054 2.66
1.85 0.0900 0.00046 1.63
5.12 0.0900 0.00067 4.29

Segment 1
Segment 2
Segment 3
Segment 4
Segment 5
Segment 6
Segment 7
Segment 8
Segment 9
Segment 10

Average of Methods

Segment 1 004
Segment 2 0.1
Segment 3 1.9
Segment 4 004
SegmentS 0.1
Segment 6 0.1
Segment 7 0.8
Segment 8 3.2
Segment 9 1.7
Segment 10 4.8



I~lient: Flood Control District of Maricopa County
I;roject Ellworth Channel Design
'Jesign: General Scour Check
'repared By: AFC

In contrast to Long Term Degredation, General Scour is the lowering of the streambed across the channel over relatively short time periods.
General scour will be estimated using the following methods: the Zeller Equation; the Blench and Lacey Regime Equations,

Sheet
Date:

Checked By:

1 of
12107/2004

File Name: Anticipated Channel Scour.xls

From Chan. to Chan. Sta From HEC- to HEC-RAS Sta Segment Upstream Grade Downstream Design Slope Maximum Max Depth 050 (mm) Maximum Flow Area at Hydraulic Maximum Discharge Notes
Sta RAS Sta Length (ft) Control Grade Control (ftIft) Design (ft) at Design Width at Design Flow Depth of Velocity at per unit

Flow (cfs) Event Design Flow (ft"2) Flow (ft) Design Flow width, qf
(ftIs) (ft"3/slft)

Segment 1 446+98.90 459+63.49 17100 15921 1264.6 MAG Headwall C3 0.0006 600 6.24 1.5 59.33 213.50 3.60 2.81 10.11 Representative HEC-RAS Section: 16200
Segment 2 460+28.49 464+40.65 15871 15450 412.2 C3 C4 0.0006 600 5.20 1.5 51.05 156.50 3.07 3.83 11.75 Representative HEC-RAS Section: 15809
Segment 3 466+91.17 512+98.29 15192 10601 4607.1 C4 C7 0.0008 600 5.03 1.5 68.02 236.80 3.48 2.53 8.82 Representative HEC-RAS Section: 11700
Segment 4 513+59.42 522+17.66 10540 9700 858.2 C7 Gabion at C8 0.0008 600 5.49 1.5 71.70 268.90 3.75 2.23 8.37 Representative HEC-RAS Section: 10200
Segment 5 524+03.76 526+10.34 9700 9289 206.6 Gabion at C8 C9 0.0008 1172 5.72 1.5 110.35 477.60 4.33 2.45 10.62 Representative HEC-RAS Section: 9400
Segment 6 526+91.51 530+89.97 9208 8800 398.5 C9 Gabion at C10 0.0008 1172 5.66 1.5 109.89 471.10 4.29 2.49 10.67 Representative HEC-RAS Section: 9100
Segment 7 532+04.80 552+52.28 8800 6647 2047.5 Gabion at C1 0 C11 0.0008 1744 5.82 0.96 111.15 488.50 4.39 3.57 15.69 Representative HEC-RAS Section: 7500
Segment 8 553+13.41 584+13.52 6586 3600 3100.1 C11 Drop Structure 0.0014 1744 5.28 1.35 106.80 429.60 4.02 4.06 16.33 Representative HEC-RAS Section: 4900
Segment 9 584+50.52 593+18.52 3400 2581 Drop Structure C12 0.00234 1744 7.17 1.35 121.98 646.60

868.0 5.30 2.70 14.30 Representative HEC-RAS Section: 2900
Seament 10 593+42.12 616+55.16 2557 400 2313.0 C12 Exist Drop 0.002527 1744 4.16 1.35 97.87 315.10 3.22 5.53 17.82 Representative HEC-RAS Section: 1900
• From Speedie and Associates (SEE APPENDIX C) Report Dated August 3, 2001. If more than 1 boring pit was used an average was taken. Pit 34 was not used, because an accurate estimate of 050 could not be made with the available data.

Zeller Equation: Ygs - Ymax [(O.0685Vm"O.8)/(Yh"O.4Se"O.3)-1]
Where:
Ygs =general scour depth, (ft)
Ymax =maximum depth of flow (ft)
Vm = average velocity of flow, (tis)
Yh = Hydraulic depth of flow, (ft)
Se = energy slope (or bed slope for uniform flow), (ft)

Note: this equation was developed as a regression analysis of available data of sand bed streams in Tucson, AZ.

Ygs Ygs (actual) .
Segment 1 -0.8 0
Segment 2 1.0 1
Segment 3 -1.3 0
Segment 4 -1.9 0
Segment 5 -1.9 0
Segment 6 -1.8 0
Segment 7 -0.6 0
Segment 8 -0.7 0
Segment 9 -3.7 0
Segment 10 0.1 0.1
PER THIS ANALYSIS GENERAL SCOUR IS NEGLIGABLE

Blench Regime Equation: Ys =Z*Yfo, Where Yfo =qf"2/3/ Fbo"1/3
Where:
qf = design discharge per unit width, (ft"3/slft)
Fbo = Blench's "zero bed factor" in ftIs"2 from Figure 9 (see attached)
Z = Regime Equation Multiplying Factor from Table 3 (see attached)

Fbo Yfo Z Ys
Segment 1 2.0 3.7 0.60 2.2
Segment 2 2.0 4.1 0.60 2.5
Segment 3 2.0 3.4 0.60 2.0
Segment 4 2.0 3.3 0.60 2.0
C)egment 5 2.0 3.8 0.60 2.3
~gment 6 2.0 3.8 0.60 2.3

.:iegment 7 1.8 5.1 0.60 3.1
Segment 8 1.9 5.2 0.60 3.1
Segment 9 1.9 4.7 0.60 2.8
Segment 10· 1.9 5.5 0.60 3.3



I Lacey Regime Equation: Ys =Z*Ym. Where Ym =O.47*(Q/f)1\1/3
Where:
ym = mean water depth at the design discharge. (ft)
Q= design discharge. (ftI\3/s)
f = Lacey's silt factor = 1.76{Dm)1\1/2
Dm = Mean grain size of bed material, (mm)
Z = Regime Equation Multiplying Factor from Table 3 (see attached)

f Ym Z Ys
Segment 1 2.2 3.1 0.25 0.8
Segment 2 2.2 3.1 0.25 0.8
Segment 3 2.2 3.1 0.25 0.8
Segment 4 2.2 3.1 0.25 0.8
Segment 5 2.2 3.8 0.25 1.0
Segment 6 2.2 3.8 0.25 1.0

!

Segment 7 1.7 4.7 0.25 1.2
Segment 8 2.0 4.5 0.25 1.1
Segment 9 2.0 4.5 0.25 1.1
Segment 10 2.0 4.5 0.25 1.1

Average of Methods FS General Scour (ft) Total Scour (Long Term + General)

Segment 1 0.7 1.3 0.9 1.3
Segment 2 1.4 1.3 1.8 1.9
Segment 3 0.5 1.3 0.7 2.6
Segment 4 0.3 1.3 0.4 0.7
Segment 5 0.4 1.3 0.6 0.6
Segment 6 0.5 1.3 0.6 0.7
Segment 7 1.2 1.3 1.6 2.4
Segment 8 1.2 1.3 1.5 4.8

}gment 9 0.1 1.3 0.1 1.8
Jegment 10 1.5 1.3 1.9 6.7



LONG TERM DEGRADATION

Notes:

• Method is based on results of study by Lane where he summarized the
results of many studies in relationship of critical tractive force versus mean
particle size. Figure 4 from Pemberton and Lara. .

• Assumes zero or negligible sediment transport.

t­
O
ou.
W
0::«
::>
o
U)

0::
W
a-
U)
o
z
::>

~

w
U
0:::
o
U.

W
>
~
u«
0:::
t-

J
«
u
.-=
ii
u

.003

.2

0.02

0.03

.01

.00'

.OOB

.007

.006

.005

0.004

0.1
0.09
o.oe
0.07

.06

.05

0.04

.9

.4
0.7

.60.,
....

Nfl') ... ., lID ,....011
o oodcidd

N

o

a 4

3

.""" 200
000

00
00

000 Nt< ~

~~
I

00
a

000
,/1/

Une rereesentinIJ relolioos of tractive force, Ib/ft z :0.~V 0

dIome er In inch.1 I I I I I I I
00 Tractive force kQ/mr : diameler In centlrMlers /.:

Ret mmended value for canala with hill~ cont~nt of (Or°Jt'I~(Z;fine Mdlinent In the ~tF~ I, - ." U.S.S. Conols
~/ Fortltt6 5eobey-Recanmencled for eanol~ In fine NK .~ wlthO.l°?c, colloids

00
sand with water containing colloids I //// in water', I I

0
00

. ~n::t::'
n.::.6"% I

with low ~t::~f Tf'fn~00
00 \ col ,/

00 \ - r.I;.\,..,.( \ ,/ M ./ ledlrntnt In the water,

\ for canols In sopd , . f .' ( .\ -'f .-?'. ~ - Ae<:ommtnded willeS for conal .
00

\ I ~ /-'"~ ;- II kl coone ,non-cohelive.-r-
400

N~KUL~""T(NK rz ,/ V
rnahtrJal size 25% :!...1!!!lIer

~00 /'
0

r~~
,,/

V- ,/ ,ot; '7f 0

00 NK

/' ,- ............ ~n4·'

........ ~~ R~lMIlded values for conols wilh cleor water- '?~ --Stroub values of critlcol troctive force
......t'" /' V :;- - U.S.S.R. - Canols wllh cleor water10

90 r;...-
80
70

.... ...... I I I
60

.;>/ "\. V I I I I I L~ _ _ ,
50 ~ nrlier6Scobty-Recommended Jor·collols.ln tine land and c1tar woler'

0
./ ~ 0

4

/
0

J 0
30 0

0

20

,0

10. \ ,.,

3

3

10
9
8
7
6

5

20

10
90
B
70
60

!f

40

20.

w
U
0:::

~

W
>.-=
~
n::
t-

0:
W
I­
W
~

W
0:
c:t
::>
o

, U)

0:
W
a-
U)

:::!:
c:t
0:
C>

MEAN DIAMETER I MILLIMETERS
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GENERAL SCOUR

Regime Equations - Blench Equation (1969)

Y - q 213 I F 1/3
fO - f bO •

where:

YfO = water depth for zero bed sediment transport, (ft)
qf = design discharge per unit width, (fe/s/ft) (€NOJS 1 HE (f;!.td/EL)
Fbo =Blench's "zero bed factor" in ftls2 from Figure 9

0.1
0, MEDIAN DIAMETER OF BED MATERIAL (mm)

1.0 10 100 1000

•

N

....
E

........
~ ~~

g 10I-----+-----+------+------;---=-----{-3.0 ~
u u

.~ W~

o 0
w W
lD 1.0 lD

~ M~
. =~ 0.6 ~

0.4

1------7"~-----=-+------J------I-----~~
u

0.2 ~
....J
lD

o
..Q...

0.1 L---L.-L-L..LI-LlJ..1.---.L--L...L.J...:L...Ll.U--L-.L.....L..L..LU..LL--J.-L--L...l-L.U~_JL-.J__I_..L..L..L.l.U

0.0001 0.001 0.01 00.1 1.0 10
D. MEDIAN DIAMETER OF '3ED MATERIAL I f1')

Figure 9. Chart for Estimating Fbo - After Blench
(Pemberton and Lara, 1984)

Regime Equations - Lacey's Equation (1930)

Ym = 0.47 (Q I f)1/3

where:

Ym = mean water depth at design discharge, (ft)
Q = design discharge, (ft3/s)
f =Lacey's silt factor =1.76 (Dm)1/2

Dm = mean grain size of bed material, (mm)

•
WEST Consultants, Inc. 29 June 2004



GENERAL SCOUR

Regime Equations - Calculating Scour Depth

Calculating scour depth with the regime equations

• Accounts for probable concentration of flood flows in some portion of the natural
channel

• Depth of scour below streambed (Figure VII-14) [general scour plus bend scour
and thalweg formation]:

Ys = Z Yf

Ys = Z Yro

Ys =ZYm

where:

Neill

Blench

Lacey

Ys =depth of scour below low point in existing stream bed, in units of Yf,
Ym, and YfO

Z = multiplying factor from Table 7

Table 7. Multiplying Factors, Z, for Use in Scour Depths by Regime Equation
(Pemberton and Lara, 1984)

Cond it ion

[quat ion Types A and B

Str aight reach
fwbd er ate bend
Severe bend
Right angle bends
Vertical rock bank or wall

WEST Consultants, Inc.

Nelll
ds = Z df

0.5
0.6
0.7

30

Value of Z
Lacey

ds = Z dm

0.25
0.5
0.75
1.0
1. 25

81 ench
ds = Z dfo

}
-;Mf !/erE.

{JJt 0.6

1. 25

June 2004



APPENDIXG

Pavement Drainage, Storm Drain and Riprap
Sizing Calculations

• Rainfall Intensity Calculations
• Pavement Drainage Calculations (Ultimate

Condition)
• Storm Drain Calculations
• Road Side Ditch Calculations (Interim Condition)
• Rip-Rap Sizing Calculations



. age 1

AMEC Infrastructure {Phoenix}
100 - Ellsworth Road

Rainfall Data

05/06/2005

Primary Zone Number:

Short Duration Zone Number:

7

8

latitude:

longitude:

0.0

0.0

Elevation: a

Alex F. Coronel

Point Values (in)

Duration 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr

5MIN 0.29 0.40 0.47 0.56 0.64 0.71

10 MIN 0.44 0.60 0.71 0.86 0.98 1.10

15 MIN 0.54 0.75 0.90 1.10 1.25 1.41

30 MIN 0.71 1.01 1.21 1.48 1.69 1.91

1 HOUR 0.87 1.25 1.50 1.85 2.12 2.38

2 HOUR 0.95 1.36 1.63 2.01 2.30 2.59

3 HOUR 1.00 1.43 1.72 2.12 2.43 2.73

6HOUR 1.10 1.58 1.89 2.33 2.67 3.00

12 HOUR 1.20 1.73 2.08 2.56 2.93 3.30

24 HOUR 1.30 1.88 2.26 2.79 3.20 3.60

(raindala)



RAINFALL INTENSITY TABLE

Rainfall Intensity (injhr)
Tc i10 i100
5 5.64 8.52
6 5.36 8.14
7 5.09 7.75
8 4.81 7.37
9 4.54 6.98
10 4.26 6.60
11 4.13 6.41
12 4.00 6.22
13 3.86 6.02
14 3.73 5.83
15 3.60 5.64
16 3.52 5.52
17 3.44 5.40
18 3.36 5.28
19 3.29 5.15
20 3.21 5.03
21 3.13 4.91
22 3.05 4.79
23 2.97 4.67
24 2.89 4.55
25 2.81 4.43
26 2.73 4.31
27 2.66 4.18
28 2.58 4.06
29 2.50 3.94
30 2.42 3.82

AMEC Infrastructure

•

•

•
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0.1~~

5.MO

!i.MCI

~.Mn

~.Mn

~.MO

n.on
(un
nlin
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n.m),27l"

0,001714

1I.o:mn
lUl20n

11.1)2011

fl.O!f'lCI

(l,(J!OO

o.n:wn
11.l11111l
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0.11
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MI1f10.0n .'IJ.~n n.?' li.;'ill lI.n (l.X~ 0.75
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ifl·l.liO.OIl W,50 (I.~') 17,~f1 IU7 0.X5 11,7.\
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14.1t·1

1~.2.1

1~.2"

1~.88

n.flo

7.(1)

11.6~
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n.lln
.'.fl.\

0.71

cwo
lA'
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ll,nn27M

0.002106

(l,(l1127(){,

C1.1111270()

n.rJI1270(,

1l.(}U:!70f,

1l.11l1.:!711()

0.002106

n.1l1l27lJ()

n.IICl27o"

O.llfl27116

n.flll:!7(}(1

II.UlI17U(,

n.lln270(,

11.1)(1170(,

1I.0(J2.'1.71

1.~7

1.41)

2.24

1.12

2.99

2.112

1.12

2."2

n.7$

n..17

1.'1

2.l4

lUlU

n.7.'I,

11.')(1

ILl7

~,Mn

~.6~0

.'I"MII

5."40

.'I"MIl

.'I,,(,,IU

lJ.(lt\tl

0.2(,.'1.

n. I 1)1)

(JAM

n.I."

O.~.'I

(1..1.11

n.nnn

n.ooll

n. I1)1)

1).~~O

U.flM

(UP

0.8~ 0.10

O.K'" O.7n

0.1(.'1, n.70

0,1<.'1. n.711

o.x.'l. n.7Cl

O.M~ 0.10

n.M.'I. n.711

U.K~ n,7ll

f1.K.'I, 11.70

OJ<.'I. C1.7U

ll.ll.\ 0.711

n.M.'" 0.70

IJ.K5 n.711

1l.1l.'\, (1.711

1J.l<.\ n.711

Il.K$ 0.70

O)i'\ 0.711

1),1(.'1. n.711

.'\·I.~n U.:W

;\4.~f1 (Ull

~'&.~11 0.12

"".5(1 n.24

fl.:!7

0.2.\

0.)6

11.14

0.~1

fl.f)U

(1.fI1)

lUX

fl..'6

1I.fl$

.'9.~n

."1.511

.1I).~1I

.I9.~0

"9.~(1

.19'<0

1.'4Illn.Ol!

1.'11 4 00.nu

I.'.'·llo.nn

1.'.'1. , uo.on

1.14f~11.lIU

1.'\$+~().l1n

I.'llll{l.(l[)

1.\1+00.00

1.1ft'~{J.fln

1~"f.'\,U.(ln

1.'1 ~lHl.()n

1.'2t~11.IJl)

IHil\{).(IU

1~loj;.'I,(J.nll

1.'(II11o.nu

1.1.1+00.00

1:!lrI,j~().lIn

12lJi~I),lln

• • •



1'roj('('1:

Suhjcrl

(iL/AfT

t'ih:n:lll1r:

Ont,,:

PavernenlDriJinagc.xls

0512012002

SQulh noond: Sllllion nh~O 10 1.17+00

Sill lion I{W_W RW_A

(rO (ncrrs)

Tolal CA

(llrn's) (in/hr)

QIO

(tf~)

So

Htlm

TloP

(rt)

T5P-111Io,,-rd

crt)

v
(rJl')

At

(min)

Trlln"ll'

(min)

d

(It) crrs)
Spread

<Required?

IJI(I~Il.ll(l

12Y·OO.fJO

I1IJI.<0.1Il1

l.lOlflfl.1111

1'f1 4 ;(.Cl.(l1l

I.\I·'(KUJII

1.\1 4 !t!J.nn

1.'21111l.(}[l

t.12·I !-IUX)

13.HOD.OO

1:l'\401\.utl

1.'4iOCl.flll

1~41!'>n.n(}

1:l!--fnll.OU

I.VllflO.Ill.1

l;\;;i;<o.no

137+00.00

~iJ.;(.f1

.\9.;<1}

W.!tu

.\IJ.."1l

.'1.J.~11

w.~n

lUlU

(1.lI~

CUlIJ

ll.l~

lUI(

n.2.\

n.2?

0•.'2

lI.on

n.ll."
UJ)-)

n.I'1

U.lX·

n.2.\
11.27

0.3(1

175n 0.112

17.!on n.n..

17.!-n Iun

170$0 0.18

t 7.~(l n.nn
17,~{) ll,fll

17.~n 1I.1l~

17.~n tl.f1K

17.~11 (I.n

n.K;(. 0.7!-

(I.lt!o 0.7;<

0.11..< n.7.<

n.l\;(. 0.7.<

O.l\;< n.7!-

O.I(!- n.7!-

(Ut;< 1I.7!'>

II.K~ fI.7!'>

IUt!- U.7.<

().R~ O.7~

IUt;< fl.7~

n.K~ 11.7;<

n.lr:~ 0.7!-

ll,~;< 1I.7~

n.I(." 1l.7~

tl.K.~ Cl.7:\

(Ut;< 11.7;<

O.8~ O.7!\

(l.flO()

0.11;(.<1

(l.11I7

n.214

f).2MI

U..\7!-

n,4.!!)

OAR!

11,111111

1l.ll!-4

0.107

0.161

n.214

0..\22

0.429

.~,Mll

!-.640

;<.MO

~.(14(1

~.ti4n

;<.MII

~.6"O

n.on
II..\U

11.(10

1.21

1...~1

I.~I

2.1~

2.-12

2.U

ll.l)[)

1I.C'11l

11.1)1

1.21

UI

1..1

2.12

rUlIl17()l'i

f1.00.27Ut.

(1,I1017()C'1

C1.l1112711(,

n.n11271l6

n.n0271l(,

1I.lIU27lJf'

f1.nIl27U(1

().00~7()lj

0.n0170(,

n.IICl27{)(i

o.n027M

Cl.(1ll271l/,

U.on270fl

Iwn270l'i

n.0U27(J(i

O.0017fl6

lJ.02on

u.n:HXI

f1.n:mo
1J.{120fl

n.n::!Ou
n.IIJlIlI

lI.mOll

fl.Cl20n

n.moo
0.0200

u.t12tlO

n.n.lOU
(I.fJ201l

n.mOl)
n.021l11

n.n:!un

IUI.:!(KI

fW20CI

0.0200

11.011

!t.91

7.M

K.!)2

HUtl

11.~7

12.2(.

12JIl)

IH7

ll,llil

.<.1)1

7.Mi

H.t).:!

Hun
Il.:'i7

12.89

17.00

I7,UII

17.0(1

17.[)(J

17,1111

17.lln

17,1111

17,O!)

17.0[l

17.00

17.flll

17.0n

17.0n

17.f1U

1?nn

17.flO

17.0<1

17.110

17.00

lUlU

1.11)

I.I~

1.22

1.:!iJ

1.41

1.50

ll.llll

I.U)

1.14

1.41

0.00

0. 1)7

11.1(1

11.7,'

ll.lIlt

lUll)

It lJ7

U.ltl

n.7.'

O.~7

IUIIl

(1.1)7

2..<1

~.U4

6.17

11.0n

1I.Y7

1.7.

151

.'.ll)

4.-''<
.~.()4

0.00

0.12

0.15

0,18

020

022

0.23

0,25

0.26

0.27

000

0.'2

0,15

0,18

0.20

0.22

0,23

0,25

0,26

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Add Inlet

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Add Inlet



J'ro.lC'cl:

Sub.lcct

Computed ny~

J:llw(lnh TtOild

I';1\'Clncnl J)rnillllS-C C'akul<1lion5 (IU·\'cnr t1(lw)

(il./:Wf

.·lIrn;lnlr:

Hull':

PavementDrainage.xls

05120/2002

Sorlh IJnuod: Simion 137+00 10 1~4+!iO

Siniion

1~41~n.Ull

1~44orl.lln

1~.'I~(I.IIU

1~.1'lllUJO

1$2+71.21

152·111.21

152 l 01W(I

1.<115IUXl

151·Il)D.lIn

l~ll+~f).on

1511+UlJJ)11

149~.llln.l11l

100tJlon.nn

14H'."'C),110

loI71~Il.no

1·17tOn.nn

14fli~{UlII

14(;~Il(l.OU

14.~ I;'ill.flll

1";'itfK).n!l

1.... f.<fUlll

144 1 (1).1111

14.1 l~rl.110

143+03.0(1

1",1 111.1.lIfl

l"ll.llln.on

l'IZIon.on

1411-50.0U

1411·;'iI).IIO

l"UI(lO.Ol)

1:""5U,(I(\

1.")fIHUm

1)8>11.l4

1~7+5n.tln

1)7+00.00

.'I).~f1

,:I9S0

.1 1).5n

11.1"

0.16

n.un

11.11

n.I(,

1I.::W

().1~

n.29

0.4.\

lUlU

CJ.U4

(Ul"

11.1.1

II.IK

n.n
0.27

n..11

IDfi

lIAn

OA~

CJ.fIO

n.ll.1ll

n.14
(I,IK

n.l.l

0.21

n.n
11..17

0."$

C)JIO

0.10

IIW_W RW_"

(ro hn(5)

.1·1.5U n.ll-

.14.$0 0.1"

.14.5n 11.00

.1".5n n.lo

~'I.~IJ 0.14

:,·uu U.lt\

~4.~11 0,21

.'....<0 n.2~

.'4.~() n.un

.14.511 11.12

~4.;'in n.H

~4 .•llln CUIll

.1".;'il) ll.l}ol

.'4.50 n.20

;\"511 n.2K

.\4.~0 0..\9

;1'I.~(J f1.(}~

J4S0 0.09

n.K~ 11.711

n.K." n.7U

CU:.< 1l.711

II.K5 11.70

0.8~ 0.70

tl."'5 n.70

f1.K.'" (l.in

n.H.1ll O.7lJ

n.K5 n.70

n.X5 n.ill

1I.K~ O.7U

U.H.'" n.7f1

f1.I0:~ n.7n

n.K5 n,70

(l.8~ 0.70

11.8.\ 11.711

fI.S.'" 0.70

(I.I(;'i 0.7fl

t)JC;'i 11.70

lUI." o,'m
O.K.\ n.70

O.K.< 0.711

n,K.1ll 1I.7ll

Il.K.'" U.7()

0.K5 0.711

0.8~ 0.70

0.10:.'" 1I.7n

O.X.1ll 11.70

Il.K,'\ n.711

n.)(~ 0.711

fJ.K5 1I.7U

(),I(~ 1l.711

n.x.'" n.7U

Il.K~ ll.7!)

n,x.'" 0.7(1

0.8~ 0.70

n.K.'" n.70

O,K5 0.70

0.8~ 0.70

Total CA

(nerrs)

U.lllllJ

fI.{lM

n.l.l.l

0.2.17

n.()on

II.H,j

0.227

0.6.10

I).mlu

(1,127

0.11).1

O•.'H
(),~1J2

n,524

0.6;C;.1

o,oon
O.U711

11.1.17

n.:w:t
O.2M

nA02

O.li~l

(1.0011

n,mo

0.\47

I"
(I nih,)

~.Mn

~.114n

~.6"O

5.MU

~.MlJ

~.M()

~.lt40

~.6411

;'i.li411

;'i.Mn

."'.MlI

;'i.MU

.".MO

~.fl"O

~.640

QIO

(crs)

n.110

(lJ7

n.75

1.12

n.lJU

0.5.'

11.1)1

1.2K

l.fl~

2.n~

2.4n

2.77

.1.1~

.1.%

o.on

11.71

I.fl"

2.911

lJ.4C1

0.77

1.1·\

2.27

2.M

J.6M

O,lln

liAr.

0.83

So

(flill)

(1.1If1:l~71

O,(J{J2~71

0.11111:"71

IUl1l1:"71

0.002~71

11.1101571

0.(11)2,\71

1'.1102571

O.(lIlH71

fl.l102571

(l.O(l257I

(l.nOl.1ll7)

(I.Olll,'i71

().flll2~71

O.002~71

().O()~;'i71

1I.cm2571

0,0112571

(l.n£l!$71

U.llDl571

1I.(llJ2571

D,lllll;'i71

n.IKl2.1ll71

O.lInl~71

O.002~71

(l,{1lI157I

(I.lIU2~71

(1.U(l2~71

l!.llll2.1ll71

fl.(NI2571

fl.01l257I

n.IK12571

O.Ofl:!571

0,00:!!'7.

n.Oll2.1ll 71

II.tHI2."'71

0.002571

Sx

(rim)

1I.Cl1lJO

U.02(\()

n.u:wu
lI.u21ln

0.0200

tl.11111n

1).1I1m)

n.0211U

1l.0201l

n.1I100

U.lllUU

n.1l10n

1l.02nu

O.1I20n

0.0200

O.1l2(J()

o.moll

n.f1200

C1.nmlJ
n.lJlnU

ItOlOn

0,02011

1I.II:WCI

(I.mOll

(l.ll1nO

0.0200

n.n::!:on
n.fl211n

U.CI2JK)

n.mon
Cl.U2f1U

n,02CK)

CI.020U

1I.n:mn
U.1I2(\(}

0.0200

0.020n

1l.f1100

0.0100

n.oe>

IJ.7~

fOA2

IU)U

7.:UI

1).011

I tl.2~

J1.2X

12.IK

12.911.

l.1.711

14,)7

I~.O~

I),no

6.2·'

K.2.1

In.77

11.7)

12.5K

1".11.1

1·1,(,7

I~.l.l

n,no

K.47

1),1';.'

HP).1

II.X7

12.7C)

1;1.45

14.IJ

I~.l.l

II.IXI

8.72

Tsp·nllo\\'cd

efl)

17.(}n

17.lXI

17.00

17.{lO

17.00

17.0n

11.no

17.no

17.<X1

17.lIn

17.011

17.1l11

17.1111

17.lJ()

17.00

\7.eXI

17.1111

17.no

17.lIlI

17.m

17.00

17.IHI

17.{I(I

17.011

17.0n

17.00

17.lKI

17.OfI

17.nn

17.0(1

17.011

17.no

17.011

17.nll

17.l}(1

17.00

17.1)(1

17.flO

17.00

"erp,)
lUlU

llJl9

l.llf,

1.1 X

1.2)

11.00

O.9f(

1.11

I.!l

\.,\7

1.42

IAK

1.~7

Mil

ILK7

1.0;'i

1.17

1.·11I

1••IllO

n.un

0.')1

"IX

1.27

1..14

IAn

1.411

I.~l

U.ClO

0.9·1

1.09

AI

(min)

n.(lo

n.I);\

n.7K

(l.71

OJ9

U.uo

1.22

n.75

n.6·1

11.111

(J.~K

n.llil

n.1l7

11.79

0.71

n.flll

11.57

n.110

CI,7K

11.70

n.M

n..w
n.57

0.9.\

11I>1\'ilIl

I.m

0.76

Tmnl'r

(min)

n.oo
n.I).1

1.72

2.4,1

2.82

1l.IlO

1.22

2.M

.1.2')

.1.911

(1.17

n.lln
tJ.K7

I.M

01.211

4.U

5.1).'

n.ou
1).1)11.

1.7;'i

.'.11

.',74

4.911

6•.19

CUlU

1.IIL)

(ft)

000

0.13

0.17

0.20

0.21

0.00

0.15

0.18

0.20

0.23

0.24

0.26

027

0.29

0.30

0.00

0.12

0.16

0.19

0.22

0.23

0.25

0.27

0.28

0.29

0.30

0.00

0.13

0.17

020

022

0.24

0.25

0.27

0.28

0.30

0.00

0.14

0.17

Spread

<Required?

Ves

Ves

Ves

Ves

Add Inlet

Ves

Ves

Yes

Ves

Ves

Ves

Ves

Ves

Ves

Add Inlet

Ves

Ves

Ves

Ves

Ves

Ves

Ves

Ves

Ves

Ves

Add In lei

Ves

Ves

Ves

Ves

Ves

Ves

Ves

Ves

Ves

Add Inlet

Ves

Ves

Add Inlel

• • •



EllWClrth'Ro;td

SIIhjrr1 l'il\'Clnrllll)rnirlilgc ('nlculalions ( In·yrilr llow)

t'Urnlllnr: PavemcnlOrainage.xls

C'omfllltrd By: (iI.1 AFC (Ohrekrd Uy: Unlr: 05120/2002

South Round: Sll\llnn 1.17+00 10 l!'4+!'O

Stnlion r,o_w I·,·_A

(rl) (:terri)

I~\\'_\\'

(fl)

TolnlCA

(infhr)

QIO

(rrl)

So

(fllfl)

S",

(Will

l'sp

(fl)

·1·!ip·l\lIo\\,rd

Ifl) "tfp.)

III

(mini

d

(It) (ds)

Spread

<Required?

1~-II.fiU.(lf)

1.~·I' Ofl.flil

'~Jt:;ll.nn

lo~.' lllU.flO

17..~n

11.~()

11.:>0

O.lln

1J.()::!

II.tI~

(l)i~ n.7~
().t(~ n.1~

IUi.fi 1I.7~

U.)r:~ U.7~

u,oon

n.ll~"

lJ. I fl1

lI.on

etJO

n.MI

n.91

n,u02~71

n.fJ[IH71

(I.fK12~71

fl.II02:>11

ll.ll:wn

11.02011

1I.\lJIXl

(),1l2111l

IUlO

7.7,'

9.lll

17.1111

17.UII

17.IXI

17.111l

n.flo

1.01

1.12

n.on

f1,IJ!t

U.K.1.

n.7.\

(UlU

O.IJJr:

I.KJ

0.00

0.12

0.15

0.18

Yes

Yes

Ves

Ves

1~2+71.21 J9.$0 O.H, IBO am 0.8~ 0.7~ 0.192 $06-10 1.08 0.002~71 OoO:!OO 17.00 1.17 0.41 2.97 0,19 Add Inl.1

JI)"fill n.11

Ves

Yes

Ves

Ves

Ves

Yes

Yes

Yes

Ves

Yes

Yes

Yes

Yes

Yes

Add Inl.1

0.20

0.27

025

0.00

0.24

0.27

0.22

015

0.19

0.18

0.12

0.21

0.14

0.00

0.17

.'.21

1.7.~

J,N

1.,\1

IUXI

01,1.'

1.2X

~,47

4.11

:U}1

n.oO

n.M

lJ.7.fi

lUlU

1I..fi l)

(1.71)

(I.'ll

1.2K

n.9.;!

0.6)

(l.n

n.lilt

11.011

IAn

I,un

0.1(.'

1.11

I ..'.~

1.47

IUIll

1.1.'

0.(1)

11.1).'

\1.m)

17.0n

11.011

17,no

I,.on
17.nn

17.(1)

17,on

\1.00

l7.nn

17.011

17.nn

17.n(\

17.IXI

17.nn

9,47

.fi.7ti

\).9.'

II.UO

6."'1

{I.llil

1.'.27

12.ti.fi

lUA!

D.fl:l

11.2~

1I.0!OII

<I.n:wo

CI,Il![l[J

IU120tl

n.lI,2lllJ

11.CJ20Cl

II.fI2lllJ

0.0200

U.02{>ll

II.n:!.oCl

O.lI;W(}

n.lI.:!no

ll,n:WlI

f1.112CJO

1I.n;wo

n.lJII.2!i71

n.fJ(J2~71

Il.fl112.li71

1l.C1()!~71

lJ.l>ll2~71

n.I>l12."i11

O.OOl~lI

n.(l()2571

1l.(>ll1;1i71

O.n1l2~71

n.n02;1i71

n,1I02571

O.lIU2.li71

IWIl257 I

n,n02~71

Il.XK

I.t)-I

I.M

1.1 X

0.21(

1.04

1.N

n.on

1.'.,
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loll ':>n.fK)

1·ll-l(J(U\lI

14f1 ~51l.or)

14(llOfl.flll

IYJ!~O,lln

1.'t}lun.uu

118+1I.2~

1.\11..1 11.24

1.17~~tl.llll

07+00.00

o\l).~fJ

,1lJ,~{)

0.22

0.21

OJI

tHlI

lJ.llU

(J,(l.fi

0..2.1

n.n

n,n

0.10

I?$ll

17.50

IBn
l7.$n

1,.~n

I'.~O

1750

17.~11

11.50

11..fill

l'..fill

17Sf)

17.50

IBO

n.11I

11.12

n.l·l

{}.r~

0.10

IUm

11.02

fI.().I

(1.Il(,

n.hK

fl.ln

n.12

11.1-1

n.le,

0,20

non
lUll

n.K~ 11.15

1I.X~ 1I.70~

1I.X~ U.1.fi

(J.K~ n.1~

0.8~ 0.1~

II.K$ lI.n

ll.j(.~ U.7~

IU<~ n,7~

(l.K~ n.7~

().X~ n.7~

n.K,fi O.7.fi

Cl.K~ ().7~

ft,X~ U.7~

0.K5 1I.7~

0.8~ 0.7~

1I.K~ n.7~

n.l{~ (I.7~

0.8~ 0.7~

IL\I'

nA7K

1I.IIUli

CI.fl$7

11.110

(I.IM

n.llN

11.211

f)J25

11..'19

0.4.12

O.~27

n.Olll)

0.119

~.MO

~.640

5.MO

.\./'i-lU

~.Mn

~,6~0

~.MO

1.79

2.111)

2.M

2.98

lUlU

n..\!
0.62

IP).\

1.2.\

2,1.\

2.97

0.110

lIJ7

0.67

1I.{In:!~71

fl.fK):!57I

(1.l1fl~.~71

(I.(In2~71

lI.l){I!.~71

0.OO)~11

11.f1tl2.'\71

O.IlII2.fi11

O,{)ll1$71

ll.On:!~71

IUllP:Ili71

1I.11112nl

<I.II02.fi71

f1.11ll2~71

1l.tln2~71

0.002~71

1I.(l(1~~11

ll.fln2.'\71

U.U2I1U

1I.1I:!flll

n.lI!lln

1l,l1101l

11.02011

0.n200

t1.fl2f111

n.ll:!nn

n.02110

[Ul2(1)

n.mlll)

11.1121111

1l.0:!lJ()

O.02nn

ll.020n

0.0200

1t.n21){)

(I.fl2{}f)

0.0200

IO.K.'

12..\2

12.%

1J,lIU

1.X.\

1).IlK
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17.110
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(I.ll~

(UO

tl.K.lio 0.70
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0.1·11

'<.£..10

!i.MO

n.oo
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1l.1~ 1150 (1.£11( n.l(~ n.7~ 0.214 ~.Mn 1.21 ().1l11261~ n.1l211ll IIl.nn 17.1111 1.'21 Il.flI) ~.2.' 0.20 Yes
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174+20.49

11.1/ ~o.nn

17,' lfXl.lln

172"511.011

111·0fl.lIl)
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U.M,'i 0.70

0.8:li 0.70

f).K.~ 1I.7U

It.M:' 11,10

n."'~ n.70

U.'II!i U.71l

n.K~ 0.711

1I.l\.li U.711

(I.X~ 0.70

(l.H~ 0.7(1

U.K:t n.711

IU<:t n.7f1

0.8~ 0.70

n.K~ 0,111

{U~ n.7n

l),K~ n,7C1

(J.)\~ U,7()

0.8~ 0.70

n.R:' 1I.7f)

(IJ<~ n.1n

0.8~ 0.70

(I,lIon

(UlM

n.I.1.'

O.II)tJ

n..1~r

UAl..t

ll.,~%

O,6,1~

(I.llnn

0.1611

0.42$

0.-1')1

ll..~.q

D.6!,,1

n,oun

IUl.'7

n.IO.'

O.17n

f1..'Il!

0,(.:"'02

n.lKlll

n,04'11

0.114

II,IHO

0.117

U.llon

0.117

IC~l{J

1t.~211

IU2.n

1,$10

1t.~2()

't~2U

lo:.no

H,n(l

K,nll

8S20

BS20

n,llil

J.J.I

1,26

2.Kl

~.-I'

IUlO

lum

r.n

-I.IK

n.on

II..'~

lJ,KK

1.4,\

2.1)1

.1.14

~.711

·1.11

n.no

IIAI

1I,ll7

I ..li.'

1.8~

l).On

1..1K

1.8~

n.llU.'fl12

(l.llO~(}72

{U1II.1I17:!

(1.01'1.1071

1I.I11J.1072

n.nu.'U72
n.WI.'ll72

U.III1.11172

ll.nn.'tln

(l.U11~1172

0.00.1072

f1.llfJ.lOn

0.11(1.'071

0.00.'1172

n.OO.'II72

IUlo.'on

O.(JO:\071

().lll).1U71

n.oo.'o7:!
fl,llll.107.2

a,OO.10n

n.llll~lln

n.OU.'072

n.lllJ.lOn

n.ll().'()72

n.llll~n72

(J.OCl.11172

0.IIO,l072

O.Oo:tU72

U,llCl.lfl7!

n.f'KI~nn

0.00.1072

l!.Uu.\un
n.lln~()72

lI.on.\1172

o,tln.1U12

0.00.1071

().llll~U72

n.OIl.1072

0.00.1072

n,1l20l1

n,moo
O.112nll

11,0200

fl.fl20lJ

1l.f1:!110

lI.mOI1

11,0200

IW20n

0.1I2nn

0.0200

IJ.(I!flll

ll.fl2no

n.U201J

1I.1I2OC)

11.112011

f),mOO

fI.1l21111

Cl.tl20n

ll.U21llJ

0.0200

lI.mllO

o.o:wu
(I,(I2(l()

Il.n:wo
1).1121111

n.o20(l
fl,fJ2l1n

n.n:mo
f),U2110

Il.02011

0,0200

UJ121l11

(I.muo
IUl1Ull

C1.112()(1

0.0200

0.11100

n.o:wn

0.0200

lUll

12,27

I ~.Il

17.0.1

(wn

10,14

11.~.'i

12.72

1.'.74

1.t.M

IIUI

17.20

(!.Oil

Ilt.'R

11.74

12.1o:~

1.1.10t

101.77

I ~ ..~7

17.19

n.oo

11..19

n.flll

J(),ltl

11.39

t)J)O

1.2(,

IAn

I ..~n

I.M.

1.7~

1.87

n.Un

1.,\2

1.4·1

1.1~

1.'1

1.88

{tuO

n.92

).J.!

104ft

1.70

I.M2

1.88

n.lIn

1.2\

1.4.1

n.on

I.n
1.4.1

n.on

n,N

O.M

n.M)

1I.~.1

u.~()

OAK

0.2(.

n,oo

1.0.2

n.~ ..

(lAW

0,(\.1

OJ")

(l.~ I

1l.7U

11..~7

11,46

O,!'7

1l.IXJ

n.M

0••1.1

lUlU

0,49

l),Im

.t().~

2.tiO

,1.1.\

4.11

5.29

(l.lIU

1.1l!

2.2.\

2.77

.',211.

4.71

s..\S
(UIU

O.:'il

1.21

2.41

2.')~

.a.l<K

lUlU

U.fll

lJn

1.')1

2.24

fUK)

I.~I

2.0.1
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Pra,ittt:

loiuhjrcl

F.llwonh Rtl:\d

11a\'rlnml Drain:l&" C:lkulalion,; (I nn·)'cnr nOW)

PavcmenlDrainage,xls

05120/2005

South Round: Sintlon Itil+07.fU 10 Siniian 179+0D

Sllnion Pv_\\' P"_A R"'_W

(ft) (nt'rr~) (m
HW_,\

(ncrr~)

TotalC:,\

(:lrfrs) (In/hr)

QIIiO

(d~l

So

eMil

Sx

IMtl

I'

I[p,)

~I

(min)

Tnn'rlT

(min)

d

(hI (efs)

0100 Contained

RW1
17lJIIlll,nn

17KI~IUlU

I710: I nll.ua

1171~(UIt1

117IIllI.un

17r;+~(},nfl

176!(lI1.00

17~I~O.lI()

IntOfum
IN.. ~o.nn

17.a+IR.'u

li4+1lI.n

Inl~O,ntl

17)'00.un

172~~(lJIO

172.uu,nu

1711~tUIll

1711nlu\U

17111~n.(l1l

171I o110.00

IM+U.19

IMl.l~{I.tIU

IM·I()II.on

11171~tl.flO

Illliil1U.fHl

1(1~lun.(}u

16.....26.07

1(1'1+2(1,(17

1(I.lion.f1U

161-IOU.(J{1

160+97.99

~LJ,~n lUlU 17}.(j

.\1J50 {l.II~ 17.~11

.lY,511 11.2)( 17.~n

)lJ.:'ill 0.21) 1750

~l).,<O (U)2 17.:'in

.\1)"<0 n.11 17"<0

l),lll)

n.m
0.114

II.tIX

n.lll

n.ll

n.I'"
1l.lll

lI.lK

0.10

u.on
n,uJ:
11,tl4

1),Ilf,

n.!)!(

lUll

O.I:!

0.14

n.lf,

0.20

fl.llt)

n.ol

IUI~

!Ul'<

n,1l7

lUI

n.l.l

U.l'<

U.17

0.20

(1.00

n.ol

O.ll~

u.n,<

n,07

n.ll\)

11.11

0.13

1)J1~ n.7.1i

I),lCIi n,7.1\

n,M:, n.7:'

tl.M~ 1l.7~

O.>:~ n.7~

n.K~ n.7:'

n.ll.1i 0.7.1\

n,Sl.~ U.7$

Il.X'< 1I.7~

n.x.< 0.7'<

0.85 0.7~

n.M~ 1l.7~

n.lt'< 0.7.1i

U.K'< 0.''<
u.)(.t. n.7~

n.)(~ lJ.7:'i

n,K5 n.n
IU\~ 1I.7~

0.8~ 0.7~

IUt:' U.7.<

n.R:' n.7~

CU.1i 0,75

n.lt.< 1I.7.1i

IUI'< 0.7:'1

n.x.1i n.7'<

O,Sl.,< 0.7.1i

1I.!l.'< n.7~

ll.K:' 0.7'<

0.8~ 0.7~

O.l'<~ (J.7~

1I.K'< 0.7.<

n,)l~ 0.7.<

(UI,< U.7~

U.M.~ 0.7.<
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ll.M.'< 11.7'<

o.~~ 0.7~

n,nnn

n.U:;4

0.107

1I.lhl

n,214

ll.2(,X

n.n2

t1A2t)

n,4K2

I).unn

n,IIK
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1),22:'i

1I.27IJ

n,4·m
M28

lI.nOll

n.tI!n

IUI7,1

0.\27

n.lxo
f1.2)4

fl.-l-ll

n.w~

f).UllO

0.02X

O.1ISl.2

o. \~.<
lI,llW

1I.242

n.2\)(,

K.5211

IU2U

M.~21)

n,on

lI,t) I

1..17

1.1(1

2,2M

.l,2fJ

4.11

lUlU

1.111

IA(,

1.92

Vi.'

IWU

n,I7

0.6J

I.m:

1.:'i4

2.'.11

fUlU

0.24

n.{JlJ

I.I~

I.hl

2.•n
.1.00

rU)/I,llln

n.1I0,lfJ72

fl,1I0.10n

U.(Ill,lU72

O,(l(J,lCJ72
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11.00,11172
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0.00.1012
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o.ooJfln
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IUl2011
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IJroJl"ct:

Suh.lctt

Compulcd n~·:

Ellworth Road

(il./,\FC

PavcmcntOrainago.",ls

0512012005



.·rojrrl: 1:llwor111 ROlltl

Subjett ran~lm'nll)rainJ~C'C;J.kul'lIionsllUl).yraf nowl

PavcmcntDrainago,xls

COl1lpulrd n,n Cit/AIT Chc('ked U~·: 05120/2005

Nnrlh nounel: SlAlion 179+00 IOSI:uion 181+00

Sllllion .-"-\\' 11,._,,\ IlW_W HW_J\ C..I"· C_RW Tol:tlCA I,~ QIOO s. S}; TJp \' AI Trowell' d Q........ Cl 00 Contained

tfll «(lnrs) (rll (:\rrtl;) (I.ICre5) (In/hr) (d1) (Wrll (Wr,) (n) (rp,) (min) (min) (ft) (rr,) RW?

179 1 1lU.(I0 ~l).~n 0.00 .',t~n n,un n.H.li (1.7(1 n.onll M.,li2n n,on (I.IJlJ!~lIn 0.0200 lI.lK) 11.(1) l!.Un lUlU 0.00 Yes

17IH~n.f111 .'1}.~11 U.O,li ;\ol"Ii() 11.1)4 (U;~ 1I.7U U.rIM M.52CJ n.% n.(KI2,liOn (w:'!Oo 7.~H II.\)I< n.x~ n.M.1i 0.15 Yes

I Mn'OO.<lll ;\IJ,~1l (1.(1lJ ~.l.~n H.nK n.H~ 11.1() n.l:\:l K52n I.D 1l.1J(J2~on n,fl~()n 9.M:l 1.17 0.71 I,~(, 020 Yes

IXII I ,lin.un :ll}.~n 0.14 ~...~n 0.12 n.M.~ n.70 tI.1 1)1) M.5.:m I.M 1I.{lt)251In lJ.1l2on IIA~ 1,29 n.65 2.21 0.23 Yes

181+00.00 .ll)SO 0.18 .1UO 0.16 0.8~ 0.70 O.U.~ B~~:!O 2.Ut 0.002~00 0.0200 12.7~ 1..19 O,liO 2.81 0.25 Yes

South Round: StAlion 179"00 10 Stillion 181+00

Station I·,·_W I"'_A 1l\\'_W HW_A C.Jl'· C_II\\' TOlnl C;\ I,~ QIOO So S~ T~p \' AI TrnnlT d Q",.... Cl00 Contained

(rll (Ill'rr,.) ([I) (ntrrs) (ncrt's) (In/hr) (ers) ([1/[1) crV[I) ([I) crp,) (min) (min) (tt) (cr,) RW?

171}tUH.OU ;\1J.~n lUlU 17.~n (UlU f1.K~ f1.7.li O.llllfl ILli2() IWlI n.lIo:!.liOO tl.n.!O(l cum (UlU n.on IUK) 0.00 Yes

17lJi50.llf) .w..~n ll.n.1i 17.511 n.lll Il.K5 11.75 IlO."4 K5JlJ 0.4(1 n.lm2.liliU U.ICun 7.1111 11.9.\ ll.')() II. I},. 0.14 Yes

IXUiflll.(]() .'I}..liCl (l.Ut) 17.~1I 11.04 0.'15 n.7$ II. \liT K..li!() n.l) I n.OU250n 1I.n:wn l}.ll:< 1.11 0.75 I,(I~ 0.18 Yes

Jlm'~().lIl1 W5U 11.1·1 17.:ifl fI.fI(, (l.X~ 0.75 (I,I~I 1t.~2() U7 n.lltI2~(KI n.u:wn '(l,~7 1.22 n.M' 2.~~ 0.21 Yes

18 I+OO.OlJ J9.~0 0.18 17SD O.OR O.R~ 0.7~ 0.214 8.!ilO U.1 o,OO:!~OO 0.0200 11.7R I ..': OJ,) :t96 0.24 Yes

• • •



Scenario: Base

1-3850W 1-3900W

Ellsworth Chan nel
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Profile
Scenario: Base

1.390.00 Elevation (ft)

1,385.00
8+007+005+00 6+004+00

Profile: Profile - 1
Scenario: Base

3+002+001+000+00

Slation (ft)

Title: Ellsworth Road Phase I
n:\...\storm cad\stormcad\system2-rev.stm
05/18/05 05:16:31 PM
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Scenario: Base

Pipe Report

Label Upstrearr Downstream ~pstrearT pstream Inle Upstreart pstream Calculate cSystem Total Length .;onstructec Section Manning~ Full Upstrearr Downslrearr~pstrearrpownstrean Upstrearr )ownslrearr Hydraulic Hydraulic Descriptior.
Node Node Inlet Rational Inlet System CA Intensity System (rt) Slope Size n Capacity Invert Invert Ground Ground Cover Cover Grade Grade

Area Coefficient CA (acres) (in/hr) Flow (fUft) (cfs) Elevation Elevation Elevation Elevation (rt) (rt) Line In Line Out
(acres) (acres) (cFs) (ft) (fl) (ft) (ft) (ft) (fl)

P-13 1-3850W J-3850 2.62 0.61 1.59 1.59 2.81 4.50 63.00 0.006032 24 inc~ 0.013 17.57 1,386.98 1,386.60 1,390.72 1,390.70 1.74 2.10 1,389.88 1,389.86

P-4 1-3850E J-3850 2.48 0.58 1.44 1.44 2.80 4.05 24.00 0.007500 24 inch 0.013 19.59 1,386.78 1,386.60 1,390.72 1,390.70 1.94 2.10 1,389.87 1,389.86

P-5 J-3850 J-3900 N/A N/A N/A 3.03 2.75 8.39 50.00 0.002400 24 inch 0.013 11.08 1,386.60 1,386.48 1,390.70 1,390.50 2.10 2.02 1,389.77 1,389.70

P-6 J-3900 MH-4150 N/A N/A N/A 4.22 2.72 11.58 250.00 0.002320 30 inc~ 0.013 19,76 1,386.48 1,385.90 1,390.50 1,391.68 1.52 3.28 1,389.62 1,389.42

P-2 MH-415( MH-4450 N/A N/A N/A 4.22 2.59 10.99 300.00 0.001533 30 inc~ 0.013 16.06 1,385.90 1,385.44 1,391.68 1,392.43 3.28 4.49 1,389.38 1,389.16

P-3 MH-445( MH-4630 N/A N/A N/A 4.22 2.41 10.24 180.00 0.001500 30 inch 0.013 15.89 1,385.44 1,385.17 1,392.43 1,391.60 4.49 3.93 1,389.13 1,389.02

P-14 1-3900W J-3900 0.95 0.59 0.56 0.56 3.76 2.11 65.00 0.003538 24 inch 0.013 13.46 1,386.71 1,386.48 1,390.58 1,390.50 1.87 2.02 1,389.71 1,389.70

P-7 1-3900E J-3900 0.98 0.65 0.63 0.63 3.89 2.48 25.00 0.000400 24 inc~ 0.013 4.52 1,386.49 1,386.48 1,390.58 1:390.50 2.09 2.02 1,389.70 1,389.70

P-9 MH-463( J-6 N/A N/A N/A 4.22 2.30 9.76 116.00 0.007414 30 inc~ 0.013 35.32 1,385.17 1,384.31 1,391.60 1,392.40 3.93 5.59 1,388.98 1,388.91

P-10 J-6 Ellsworth Chan N/A N/A N/A 4.22 2.22 9.44 5.00 0.018000 30 inch 0.013 55.03 1,384.31 1,384.22 1,392.40 1,387.50 5.59 0.78 1,388.91 1,388.91

Title: Ellsworth Road Phase I
n:\...\s tormcad\rev-5-13-05\system2-rev.stm
05/19/05 08:02:15 AM

AMEC Infrastructure Inc
© Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Bob Davies
StormCAD v5.5 [5.5003)
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Scenario: Base

M-64

Label Inlet Time Local Local Local Total Bypassed Capture System Bypassed nterceptec Total Curb Gutter Inlet ongitudina Depth Depth Grate Gutter Gutter Gutter
Location of Tc Intensity Rational Flow Tc Efficiency Rational Rational Rational nterceptec Opening Cross Type Slope In Out Length Width Ditch Ditch

oncenlratio (min) (in/hr) Flow To Inlet (min) (%) Flow Flow Flow Flow Length Slope (f1fft) (tt) (tt) (tt) . (tt) Depth Spread
(min) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (tt) (fUft) (tt) (tt)

1-3850\1\ In Sag 25.09 25.09 2.81 4.50 4.50 0.00 100.0 4.50 0.00 4.50 4.50 0.059 Grate Inl 2.92 2.90 5.50 1.42 0.39 16.89

1-3850E In Sag 25.19 25.19 2.80 4.05 4.05 0.00 100.0 4.05 0.00 4.05 4.05 0.059 Grate Inl 3.10 3.09 5.50 1.42 0.37 15.72

1-3900\1\ In Sag 13.78 13.78 3.76 2.11 2.11 0.00 100.0 2.11 0.00 2.11 2.11 0.059 Grate Inl 3.00 3.00 5.50 1.42 0.26 10.11

1-3900E In Sag 12.84 12.84 3.89 2.48 2.48 0.00 100.0 2.48 0.00 2.48 2.48 0.059 Grate Inl 3.22 3.21 5.50 1.42 0.28 11.27

Title: Ellsworth Road Phase I
n:\. ..\storm cad\stormcad\system2-rev.stm
05/18/05 05:07:10 PM

AMEC Infrastructure Inc
© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Bob Davies
StormCAD v5.5 [5.5003)
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Scenario: Base

M-64

Label Inlet Time Local Local Local Total Bypassed Capture System Bypassed ntercepte( Total Curb Gutter Inlet ongitudina Depth Depth Grate Gutter Gutter Gutter
Location of Tc Intensity Rational Flow Tc Efficiency Rational Rational Rational ntercepte( Opening Cross Type Slope In Out Length Width Ditch Ditch

oncentratio (min) (in/hr) Flow To Inlet (min) ('Yo) Flow Flow Flow Flow Length Slope (fUft) (tt) (tt) (tt) ,(tt) Depth Spread
(min) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (ft) (fVtt) (tt) (ft)

1-3850Vl In Sag 25.09 25.09 4.42 7.09 7.09 0.00 100.0 7.09 0.00 7.09 7.09 0.059 Grate Inl 3.78 3.74 5.50 1.42 0.51 22.93
1-3850E InSa9 25.19 25.19 4.40 6.37 6.37 0.00 100.0 6.37 0.00 6.37 6.37 0,059 Grate lnlE 3.97 3.94 5.50 1.42 0.48 21.34
1-3900Vl In Sag. 13.78 13.78 5.87 3.30 3.30 0.00 100.0 3.30 0.00 3.30 3.30 0.059 Grate lnl 3.81 3.80 5.50 1.42 0.33 13.69
1-3900E InSag 12.84 12.84 6.05 3.86 3.86 0.00 100.0 3.86 0.00 3.86 3.86 0.059 Grate Inl£ 4.03 4.02 5.50 1.42 0.36 15.23

Tille: Ellsworth Road Phase I
n:\...\storm cad\stormcad\system2-rev.stm
05/18/05 05:15:08 PM

AMEC Infrastructure Inc
© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Bob Davies
StormCAD v5.5 [5.5003]
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Profile
Scenario: Base

Profile: J-3850-Ells

Elev.tion (II)

. 1.385.00

1.380.00
10+00

...... 1.390.00

..............: 1.395.00

8+00

116.00 fI :to inch Concrele

@S= 0.007414 fUll

7+00

@ S = 0:001500 fUll

180.00 ft 30 inch Concrete

6+00

P·2

300.00 fl 30 inch Concrele

@ S = 0.00 1533lVll

4+00 5"'003+00

250.00 fl 30 inch C.oncrete

@ S = 0.002320 fUll

2+001+00

Scenario: Base :~~~
;;::0 :: ~.nr")~ =..... ::
cO!=Q li'Jco..,1I'I ..... -:.:::"'"

~~~,,~ :::~,,: "1"'",~ "",'"'N'" -"'0-

~ ~~~~~ :~.' ~.~. ~~",: ~.' ~ i?~5~ .. ~...g;;;t.... =_ce:.:_:e~...~..~.~..:. . ~~ ~~~5
0';:-':-'';::-'6~::::::';'"!:- .....··;~;~.§l ~.. ~.;;.~~~~~~
::;?.=.=o "e- oOe e"o- c. ::;",.5,=",,,, ... \ ::;",.5.5",,,,

~rtiii...~ ...s...s_-_~"~_"'~"__l~l·:~.:~~~~i~-:~:~:~===============;;,;;;~;;..;,;;,~;;;;;;;;;;,;,.;,;,.;;;;::;:;;,.,,;~~~l~ ..:.__..:...:...:...:...:.~..:...:...:...:...:...:. ..:._:...:.. ..:.._...:.__..:....:.....:...:..~..:....:..-lJ---~_.::.._-------------.:...:.._---.:...:... ~JIL:~· ~ <~!ij'!~!i

0+00

@ S:= 0.002400 IVll

50.00 n

Stal'on (ft)

Title: Ellsworth Road Phase I
n:\...\storm cad\stormcad\system2-rev.stm
05/18/05 05:29:05 PM

AMEC Infrastructure Inc
© Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755~1666

Project Engineer: Bob Davies
SlormCAD v5.5 [5.5003)
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Jfile
Scenario: Base

Profile: 3850W-E
Scenario: Base

concrete

P-13

63.00 ft 24
0+00 inch Concrete

@ s = 0.006032 ft/ft

1,390.00 Elevation (ft)

p-4

24.00 ft 24 inch

007500 ft/ft
@ S == o. 1,385.00

1+00

Title: Ellsworth Road Phase I
n:I...lstorm cadlstormcadlsystem2-rev.stm
05/18/05 05:25:01 PM

Station (ft)

AMEC Infrastructure Inc
© Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Bob Davies
StormCAD v5.5 [5.5003)

Page 1 of 1



Profile
Scenario: Base

Profile: 3900W-E
Scenario: Base

1,390.00 Elevation (ft)

P-14

Concrete

P-7

24 inch

@ S =0.000400 ftlft

1,385.00
1+00

25.00 ft

Statio n (ft)
24 inch

0+00 Concrete

@ s = 0.003538 fUft

65.00 ft

Title: Ellsworth Road Phase I
n:\...\storm cad\stormcad\system2-rev.stm

05/18/05 .:34 PM © Haestad Methods, Inc.
AMEC Infrastructure Inc

37 BrooksideR.Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Bob Davies
StormCAD v5.5 [5.5003)
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Profile
Scenario: Base

Profile: Storm Drains @ Station 53+00

1,383.00
2+00

Elevation (fll

1,386.00

1,385.00

1,388.00

1,390.00

1,389.00

1,384.00

1,387.00
"

'. '.
'.

"

.......... -.

1+00

I

0+00

Station (fll

Title: Ellsworth Road
n:\...\stormcad\rev·5-13-05\p_5445stm.stm
05/19/05 r- "t5:03 AM

AMEC Infrastructure Inc
© Haestad Methods, Inc. 37 Brookside Ro;>" Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003)
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• •Scenario: Base

Storm Drains @ Station 54+45.09

r--.J 1-5445W

•

1-5445E [~

Title: Ellsworth Road
n:\...\storm cad\rev-5-13-05\p_5445stm.stm
05/19/05 08:33:24 AM

0-5445

AMEC Infrastructure Inc
© Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755.1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003]
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Scenario: Base

M-64

Label Inlel Time Local Local Local Tolal Bypassed Caplure Syslem Bypassed nlerceptec Tolal Curb Gutler Inlet ongiludina Depth Depth Grate Gutler Gutler Gutler
Location of Tc Intensity Rational Flow Tc Efficiency Rational Rational Rational nlerceplec Opening Cross Type Slope In Out Lenglh Width Dilch Dilch

oncentratio (min) (in/hr) Flow To Inlel (min) (%) Flow Flow Row Flow Length Slope (ftlfl) (tt) (tt) (fl) (tt) Deplh Spread
(min) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (fl) (flIfl) (fl) (fl)

1-5445E On Grad 7.35 7.35 4.99 2.97 2.97 7.35 57.9 3.39 1.25 1.72 1.72 0.059 Grale Inl 0.002714 0.86 0.70 5.50 1.42 0.32 13.29

1-5445\1\ On Grad 7.35 7.35 4.99 2.97 2.97 7.35 57.9 1.72 1.25 1.72 1.72 0.059 Grate Inl 0.002714 0.58 0.49 5.50 1.42 0.32 13.29

Title: Ellsworth Road
n;\...\stormcad\rev-5-13-05\p_5445slm.slm

.05/19/05 08:34:17 AM
AMEC Infrastructure Inc

© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003]
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Scenario: Base

Pipe Report

Label ~pstrearTpownstrean~pstrearTJpstream Inle Upstreart pstream CalculatE <System Total Length ~onstructe Section Mannings Full Upstrearrpownstrean Upstrearrpownstrean~pstrearr)ownstrean Hydraulic Hydraulic Description
Node Node Inlet Rational Inlet System CA Intensity System (ft) Slope Size n Capacity Invert Invert Ground Ground Cover Cover Grade Grade

Area Coefficient CA (acres) (inlhr) Flow (fIIfl) (cfs) Elevation Elevation Elevation Elevation (ft) (ft) Line In Line Out
(acres) (acres) (cfs) (ft) (ft) (ft) (ft) (ft) (ft)

P-5445- 1-5445W 1-5445E 0.72 0.82 0.59 0.34 4.99 1.72 93.00 0.022903 18 inch 0.013 15.90 1,386.55 1,384.42 1,389.84 1,389.84 1.79 3.92 1,387.04 1,385.28

P-5445- 1-5445E 0-5445 0.72 0.82 0.59 0.68 4.92 3.39 61.00 0.020656 18 inch 0.013 15.10 1,384.42 1,383.16 1,389.84 1,386.00 3.92 1.34 1,385.12 1,384.66

Title: Ellsworth Road
n:\...\stormcad\rev-5-13-05\p_5445stm.stm
05/19/05 08:34:01 AM

AMEC Infrastructure Inc
© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Guihua LI
StormCAD v5.5 [5.5003]

Page 1 of 1



Scenario: Base

Storm Drains @ Station 52+50

[] 1-5250W

r-
I

o
L!)

N
L!)

I

0...

1-5250 E C..

0-5250

Tille: Ellsworth Road
n:\...\storm cad\stormcad\rev-5-13-05\p_5250.stm AMEC Infrastructure Inc
05/19/05 08:53:44 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
SlormCAD v5.5 (5.5003)
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Profile
Scenario: Base

Profile: Storm Drains @ Station 52+50
Scenario: Base

"
"

1,390.00

1,389.00

1,388.00

",
1,387.00

Elevation (ft)

1,384.00

1,385.00

1,386.00

1,383.00
2+00

"

18 inch
1.00 ft

1+00

Concrete
1[3 inch

91.00 ft

0+00

Station (ft)

•
Title: Ellsworth Road
n:\...\slorm cad\slormcad\rev-5-13·05\p_5250.stm
05/19/05 .:29 AM © Haeslad Melhods. Inc.

AMEC Infrastructure Inc
37 BrooksideR.Walerbury, CT 06708 USA +1-203-755-1666

Projecl Engineer: Guihua LI
StormCAD v5.5 [5.5003]
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..'

Scenario: Base

Pipe Report

Label ~pstrearrpownstrean Upstrearr Jpstream Inle ~pstreart pslream CalculatE cSyslem Tolal Length ~onstruclec Section Manning~ Full Upstrearrpownstrean ~pstrearrpownstrearr~pstrearrJownstrearr Hydraulic Hydraulic Description
Node Node Inlet Rational Inlet System CA Intensity System (ft) Slope Size n Capacity Invert Invert Ground Ground Cover Cover Grade Grade

Area Coefficient CA (acres) (in/hr) Flow (tUft) (cfs) Elevation Elevation Elevation Elevation (ft) (ft) Line In Line Out
(acres) (acres) (cfs) (ft) (ft) (ft) (ft) (ft) (ft)

P-5250- 1-5250W 1-5250E 1.05 0.82 0.86 0.86 4.41 5.08 91.00 0.013626 18 inch 0.013 12.26 1,386.01 1,384.77 1,389.83 1,389.83 2.32 3.56 1,389.60 1,389.39

P-5250- 1-5250E 0-5250 1.05 0.82 0.86 1.72 4.27 9.90 61.00 0.014590 18 inch 0.013 12.69 1,384.77 1,383.88 1,389.83 1,386.15 3.56 0.77 1,389.14 1,388.60

Title: Ellsworth Road
n:\...\storm cad\stormcad\rev-5-13-05\p_5250.stm
05/19/05 09:06:14 AM

AMEC Infrastructure Inc
© Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project En9ineer: Guihua Li
StormCAD v5.5 [5.5003)
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Scenario: Base

M-64

Label Inlet Time Local Local Local Total Bypassed Capture System Bypassed Interceptec Total Curb Gulter Inlet ongitudina Depth Depth Grate Gutter Gulter Gulter
Location of Tc Intensity Rational Flow Tc Efficiency Rational Rational Rational nterceptec Opening Cross Type Slope In Out Length Width Ditch Ditch

~oncentratio (min) (in/hr) Flow To Inlet (min) (%) Flow Flow Flow Flow Length Slope (rurt) (rt) (rt) (rt) (rt) Depth Spread
(min) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (rt) (rurt) (rt) (n)

1-5250E In Sag 9.45 9.45 4.41 3.83 3.83 0.00 100.0 7.40 0.00 3.83 3.83 6.00 0.059 Combination Ir 4.62 4.37 5.50 1.42 0.36 15.13

1-52501/\ In Sag 9.45 9.45 4.41 3.83 3.83 0.00 100.0 3.83 0.00 3.83 3.83 6.00 0.059 Combination Ir 3.65 3.59 5.50 1.42 0.36 15.13

Title: Ellsworth Road
n:\...\storm cad\stormcad\rev-5-13-05\p_5250.stm
05/19/05 09:05:53 AM

AMEC Infrastructure Inc
© Haestad Methods, Inc. 37 Brookside Road Waterbury. CT 06708 USA +1·203·755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003]
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Profile
Scenario: Base

Profile: Storm Drain @ Station 53+00
Scenario: Base

Elevation (ft)
1,387.00

1,389.00

1,388.00

1,390.00

1,385.00

1,386.00

1,384.00

1,383.00
2+00

"
"

'.

18 inch ····Co
ncre

e .

1+00

ConCrete ...
18 inch

91.00 ft

0+00

Station (ft)
Title: Ellsworth Road
n:\...\storm cad\stormcad\rev-5-13-05\p_5300.stm AMEC Infrastructure Inc
05/19/05 00'04:00 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Guihua LI
StormCAD v5.5 [5.5003]
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Scenario: Base

Storm Drains @ Station 53+00

LJ 1-5300W

'T"""
I

o
o
('f)
L()

I

0..

1-5300 E I-b

0-5300

Title: Ellsworth Road
n:\...\storm cad\stormcad\rev-5-13-05\p_5300.stm AMEC Infrastructure Inc
05/19/05 09:03:37 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003]
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Scenario: Base

M-64

Label Inlet Time Local Bypassed Local Local ~ddilional Total Total Capture System Bypassed nterceptec Bypassed Total Curb Gulter Inlet ongitudina Depth Depth Grate Gutter Gulter Gulter
Location of Tc Tc Intensity Rational f::arryove Flow Bypassed Efficiency Rational Rational Rational Additional nterceptec Opening Cross Type Slope In Out Length Width Ditch Ditch

Joncentratio (min) (min) (in/hr) Flow (cfs) To Inlet Flow (%) Flow Flow Flow Flow Flow Length Slope (fUfI) (fI) (fI) (fI) (fI) Depth Spread
(min) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (fI) (f11f1) (fI) (fI)

1-5300E In Sag 1.86 1.86 0.00 5.64 1.21 1.25 2.46 0.00 100.0 2.42 0.00 1.21 0.00 2.46 6.00 0.059 Combination Ir 3.98 3.92 5.50 1.42 0.24 9.28

1-5300\1\ In Sag 1.86 1.86 0.00 5.64 1.21 1.25 2.46 0.00 100.0 1.21 0.00 1.21 0.00 2.46 6.00 0.059 Combination Ir 2.40 2.38 5.50 1.42 0.24 9.28

Tille: Ellsworth Road
n:\...\storm cad\stormcad\rev-5-13-05\p_5300.stm
05/19/05 10:52:36 AM

AMEC Infrastructure Inc
© Haestad Methods. Inc. 37 Brookside Road Waterbury. CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003)

Page 1 of 1



Scenario: Base

Pipe Report

Label ~pstrearrpownstrearr fJpstrearr pstream !nle Upstreart pstream CalculatE <System Total Length ..;onstructec Section Manning~ Full Upstrearr bownstrean Upstreampownstrean Upstrearr Downstrean Hydraulic Hydraulic Description
Node Node Inlet Rational Inlet SystemCA Intensity System (ft) Slope Size n Capacity Invert Invert Ground Ground Cover Cover Grade Grade

Area Coefficient CA (acres) (in/hr) Flow (fUft) (cfs) Elevation Elevation Elevation Elevation (ft) (ft) Line In Line Out
(acres) (acres) (cfs) (ft) (ft) (ft) (ft) (ft) (ft)

P-5300- 1-5300W 1-5300E 0.26 0.82 0.21 0.21 5.64 2.46 91.00 0.018132 18 inch 0.013 14.14 1,386.39 1,384.74 1,389.68 1,389.68 1.79 3.44 1,388.77 1,388.72

P-5300- 1-5300E 0-5300 0.26 0.82 0.21 0.43 5.64 4.92 60.00 0.014833 18 inch 0.013 12.79 1,384.74 1,383.85 1,389.68 1,386.00 3.44 0.65 1,388.66 1,388.53

Tille: Ellsworth Road
n:\...\storm cad\stormcad\rev-5-13-05\p_5300.stm
05/19/05 10:52:54 AM

AMEC Infrastructure Inc
© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003)
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Scenario: Base

M-64

Label Inlet Time Local Bypassed Local Local Additional Total Total Capture System ~ypassed nterceptec Bypassed Total Curb Gutter Inlet ongitudina Depth Depth Grate Gutter Gutter Gutter
Location of Tc Tc Intensity Rational Carryove Flow Bypassed Efficiency Rational Rational Rational Additional nterceptec Opening Cross Type Slope In Out Length Width Ditch Ditch

~oncentratio (min) (min) (in/hr) Flow (cfs) To Inlet Flow (%) Flow Flow Flow Flow Flow Length Slope (fUft) (ft) (ft) (ft) (fl) Depth Spread
(min) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (ft) (fUft) (fl) (ft)

1-5300E In Sag 1.86 1.86 0.00 8.52 1.83 1.25 3.08 0.00 100.0 3.66 0.00 1.83 0.00 3.08 6.00 0.059 Combination Ir 4.09 4.00 5.50 1.42 0.27 10.77
1-5300\/\ In Sag 1.86 1.86 0.00 8.52 1.83 1.25 3.08 0.00 100.0 1.83 0.00 1.83 0.00 3.08 6.00 0.059 Combination Ir 2.54 2.52 5.50 1.42 0.27 10.77

Title: Ellsworth Road
n:\...\storm cad\stormcad\rev-5-13-05\p_5300.stm
05/19/05 10:53:41 AM

AMEC Infrastructure Inc
© Haestad Methods, Inc. 37 Brookside Road Waterbury, .CT 06708 USA +1-203-755-1666

Project En9ineer: Guihua Li
StormCAD v5.5 [5.5003]
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Profile
Scenario: Bas,e

Profile: Storm Drains @ Station 25+00

Scenario: Base

0+00

92.00ft 18 in ch Concrete

1+00

Sta ti on (ft)

1,395.00

1,390.00

1,385.00
2+00

Elevation (ft)

Title: Ellsworth Road
n:\...\storm cad\stormcad\rev-5-13-05\p_2500.stm AMEC Infrastructure Inc
05/19/05 r' ":25 AM © Haestad Methods, Inc. 37 Brookside Ror' Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003]
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• •Scenario: Base

Storm Drains & Station 25+00

[JJ 1-2500W

~

I

o
o
L()

N
I

0..

•

1-2500E

0-2500

Title: Ellsworth Road
n:\...\storm cad\stormcad\rev-5-13-05\p_2500.stm AMEC Infrastructure Inc
05/19/05 07:58:31 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003)

Page 1 or 1



Scenario: Base

Pipe Report

Label Upstrearrpownslrean Upstrearr Ipstream Inle Upstreart pstream CalculatE cSystem Tolal Length [::onstructec Section Mannings Full Upstrearr Jownstrean LJpstrearr Jownstrean LJpstrearrpownslrean Hydraulic Hydraulic Description
Node .. Node Inlel Rational Inlet System CA Intensity System (ft) Slope Size n . Capacity Invert Invert Ground Ground Cover Cover Grade Grade

Area Coefficienl CA (acres) (in/hr) Flow (fllft) (cfs) Elevation Elevation Elevation Elevation (ft) (ft) Line In Line Out
(acres) (acres) (cfs) (ft) (ft) eft) eft) eft) eft)

P-2500- 1-2500W 1-2500E 1.04 0.82 0.85 0.85 3.48 2.99 92.00 0.002065 18 inch 0.013 4.77 1,389.33 1,389.14 1,392.86 1,392.86 2.03 2.22 1,390.40 1,390.32

P-2500- 1-2500E 0-2500 1.04 0.82 0.85 1.70 3.44 5.91 25.00 0.065600 18 incr 0.013 26.90 1,389.14 1,387.50 1,392.86 1,389.50 2.22 0.50 1,390.08 1,389.00

Title: Ellsworth Road
n:\...\storm cad\stormcad\rev-5-13-05\p_2500.stm
05/19/05 07:56:51 AM

AMEC Infra5tructure Inc
© Haestad Methods, Inc. 37 Brookside Road Waterbury. CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003]
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Scenario: Base

M-64

Label Inlet Time Local Local Local Total Bypassed Capture System ~ypassed nterceptec Total Curb Gutter Inlet ongitudina Depth Depth Grate Gutter Gutter Gutter
Location of Tc Intensity Rational Flow Tc Efficiency Rational Rational Rational nterceptec Opening Cross Type Slope In Out Length Width Ditch Ditch

~oncentratio (min) (in/hr) Flow To Inlet (min) (%) Flow Flow Flow Flow Length Slope (fUn) (ft) (ft) (rt) (rt) Depth Spread
(min) (cfs) Cds) Cds) (cfs) Cds) (cfs) (rt) (fUrt) (rt) (rt)

1-2500E In Sag 16.57 16.57 3.48 2.99 2.99 0.00 100.0 5.91 0.00 2.99 2.99 6.00 0.059 Combination Ir 1.18 0.94 5.50 1.42 0.27 10.55

1-2500Vl In Sag 16.50 16.50 3.48 2.99 2.99 0.00 100.0 2.99 0.00 2.99 2.99 6.00 0.059 Combination Ir 1.10 1.07 5.50 1.42 0.27 10.56

Tille: Ellsworth Road
n:\...\storm cad\stormcad\rev-5-13-05\p_2500.stm
05/19/05 07:57:16 AM

AMEC Infrastructure Inc
© Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project En9ineer: Guihua Li
StormCAD v5.5 (5.5003]
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Scenario: Base

Storm Drains @ Station 69+21.47

0-6921
t\

LJ 1-6921 W
~

I
~

N
(j)
<0

I
Q.

1-6921 E []
Tille: Ellsworth Road
n:\...\storm cad\stormcad\rev-5-13-05\p_6921.stm AMEC Infrastructure Inc
05/19/05 09:32:16 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 (5.5003)
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Profile
Scenario: Base

•
Profile: Storm Drains @ Station 69+21.47

P-6921-1

92.00 ft 42 .
@ S"- .... Inch .... (;oncrete

- 0.010000 ftlft

0+00 1+00

Station (tt)

1,390.00

1,389.00

: 1,388.00

1,387.00

1,386.00

, 1,385.00

1,384.00

1,383.00

. 1,382.00

1.381.00

1.380.00
2+00

•
Elevation (tt)

•
Tille: Ellsworth Road
n:\...\storm cad\stormcad\rev-5-13-05\p_6921.stm
05/19/05 09:56:43 AM © Haestad Methods, Inc.

Project En9ineer. Guihua Li

AMEC Infrastructure Inc StormCAD v5.5 [5.5003]
37 Brookside Road Waterbury. CT 06708 USA +1-203-755-1666 Page 1 of 1



Scenario: Base

M-64

Label Inlet Time Local Local Local Total ~ypassed Capture System ~ypassed nterceptec Total Curb Gutter Inlet ongitudina Depth Depth Grate Gutter Gutter Gutter
Location of Tc Intensity Rational Flow Tc Efficienc)l Rational Rational Rational nterceptec Opening Cross Type Slope In Out Length Width Ditch Ditch

oncentratio (min) (in/hr) Flow To Inlet (min) (%) Flow Flow Flow Flow Length Slope (fVfl) (fl) (tt) (tl) (tl) Depth Spread
(min) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (tt) (fUfl) (tt) (tl)

1-6921E On Grad 11.47 11.47 4.07 4.06 4.06 11.47 56.5 2.30 1.77 2.30 2.30 0.059 Grate InlE 0.002526 2.05 1.55 5.50 1.42 0.36 15.21

1-6921\'\ On Grad 11.47 11.47 4.07 4.06 4.06 11.47 56.5 4.57 1.77 2.30 2.30 0.059 Grate Inl 0.002526 2.23 2.05 5.50 1.42 0.36 15.21

Title: Ellsworth Road
n:\...\storm cad\stormcad\rev-5-13-05\p_6921.stm
05/19/05 09:30:02 AM

AMEC Infrastructure Inc
© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003]

,Page 1 of 1



Scenario: Base

Pipe Report

Label ~pstrearrpownstrean~pstreanl~pslream Inle ~pstreart pslream Calculale cSystem Total Length ~onslrucle Section Manning Full Upstrearrpownslrean~pstrearr)ownslrean~pslrearr)ownslrearr Hydraulic Hydraulic Description
Node Node Inlet Rational Inlet SystemCA Intensity System (fl) Slope Size n Capacity Invert Invert Ground Ground Cover Cover Grade Grade

Area Coefficient CA (acres) (in/hr) Flow (fllfl) (cfs) Elevation Elevalion Elevation Elevation (fl) (fl) Line In Line Out
(acres) (acres) (cfs) (fl) (fl) (fl) (fl) (fl) (fl)

P-6921- 1-6921E 1-6921W 1.21 0.82 0.99 0.56 4.07 25.40 94.00 0.014681 42 inch 0.013 121.90 1,383.67 1,382.29 1,389.06 1,389.06 1.89 3.27 1.385.22 1,384.52

P-6921- 1-6921W 0-6921 1.21 0.82 0.99 1.12 4.05 27.67 65.00 0.019846 42 inch 0.013 141.73 1,382.29 1,381.00 1,389.06 1,384.50 3.27 0.00 1,384.34 1,384.50

Title: Ellsworth Road
n:\...\storm cad\stormcad\rev-5-13-05\p_6921.stm
05/19/05 09:30:30 AM

AMEC Infrastructure Inc
© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003]

Page 1 of 1



Scenario: Base

M-64

Label Inlet Time Local Local Local Tolal Bypassed Capture System Bypassed nterceptec Total Curb Gutter Inlet ongitudina Depth Depth Grate Gutter Gutter Gutter
Location of Tc Intensity Rational Flow Tc Efficiency Rational Rational Rational nterceptec Opening Cross Type Slope In Out Length Width Ditch Ditch

oncentratio (min) (in/hr) Flow To Inlet (min) (%) Flow Flow Flow Flow Length Slope (ftlf!) (fl) (fl) (fl) (fl) Depth Spread
(min) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (fl) (ftlfl) (fl) (fl)

1-6921E On Grad 11.47 11.47 6.32 6.31 6.31 11.47 51.2 3.23 3.08 3.23 3.23 0.059 Grate InlE 0.002526 2.08 1.58 5.50 1.42 0.42 18.01

1-6921\1\ On Grad 11.47 11.47 6.32 6.31 6.31 11.47 51.2 6.43 3.08 3.23 3.23 0.059 Grate InlE 0.002526 2.22 2.01 5.50 1.42 0.42 18.01

Tille: Ellsworth Road
n:\...\storm cad\stormcad\rev-5-13-05\p_6921.stm
05/19/05 09:31:25 AM

AMEC Infrastructure Inc
© Haeslad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003}
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Scenario: Base

Storm Drains @ Station 72+16.74

0-7216
~

_._] 1-7216W

1-7216E []
Title: Ellsworth Road
n:\...\storm cad\stormcad\rev-5-13-05\p_7216.stm AMEC Infrastructure Inc
05/19/05 10:38:30 AM © Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003)
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Profile
Scenario: Base

Storm Drains @ Station 72+16.75

0+00

P-7216-1

Concrete

@ S =0.0051P9ftlft

1+00

Station (ft)

1,389.00

1,388.00

1,387.00

1,386.00

1,385.00

1,384.00

1,383.00

1,382.00

1,381.00

1,380.00

1,379.00
2+00

Elevation (ft)

Title: Ellsworth Road
n:\...\storm cad\stormcad\rev-5-13-05\p_7216.stm AMEC Infrastructure Inc
05/19/05 1n'41 :59 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003)

Page 1 of 1



Scenario: Base

M-64

Label Inlet Time Local ~ypassed Local Local i\ddiliona Total Total Capture System Bypassed nterceptec Bypassed Total Curb Gutter Inlet ongitudina Depth Depth Grate Gutter Gutter Gutter
Location of Tc Tc Intensity Rational e;arryove Flow ~ypassed Efficienc~ Rational Rational Rational Additional nterceptec Opening Cross Type Slope In Out Length Width Ditch Ditch

~oncentratio (min) (min) (in/hr) Flow (cfs) To Inlet Flow (%) Flow Flow Flow Flow Flow Length Slope (fUft) (ft) (ft) (ft) (ft) Depth Spread
(min) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (ft) (fUft) (ft) (ft)

1-7216E On Grad 3.36 3.36 3.36 5.64 1.82 1.77 3.59 1.53 57.5 1.04 0.77 1.04 0.75 2.06 0.059 Grate InlE 0.002526 2.04 1.54 5.50 1.42 0.35 14.50

1-7216V1 On Grad 3.36 3.36 3.36 5.64 1.82 1.77 3.59 1.53 57.5 2.09 0.77 1.04 0.75 2.06 0.059 Grate Inl 0.002526 2.10 1.76 5.50 1.42 0.35 14.50

.,:,~..,.- ~ ..

Title: Ellsworth Road
n:\...\storm cad\stormcad\rev-5-13-05\p_7216.stm
05/19/05 11 :08:52 AM

AMEC Infrastructure Inc
© Haestad Methods, Inc. 37 Brookside Road Waterbury. CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003J

Page 1 of 1



Scenario: Base

Pipe Report

Label Upstrearr )ownstrean ~pstrearr pstream Inle Upstreart pstream CalculatE cSystem Total Length :;onstructec Section Mannings Full ~pstrearr )ownstrean~pstrearr)ownstreanWpstrearr )ownstrean Hydraulic Hydraulicpescription
Node Node Inlet Rational Inlet SystemCA Intensity System (ft) Slope Size n Capacity Invert Invert Ground Ground Cover Cover Grade Grade

Area Coefficient CA (acres) (inlhr) Flow (fUft) (cfs) Elevation Elevation Elevation Elevation (ft) (ft) Line In Line Out
(acres) (acres) (cfs) (ft) eft) eft) (ft) eft) eft)

P-7216- 1-7216E 1-7216W 0.39 0.82 0.32 0.18 5.64 25.16 92.00 0.005109 42 inch 0.013 71.91 1,382.46 1,381.99 1,388.36 1,388.36 2.40 2.87 1,384.00 1,384.07
P-7216- 1-7216W 0-7216 0.39 0.82 0.32 0.37 5.64 32.29 61.00 0.040984 42 inch 0.013 203.67 1,381.97 1,379.47 1,388.36 1,384.50 2.89 1.53 1,383.73 1,384.02

Tille: Ellsworth Road
n:\...\storm cad\stormcad\rev-5-13-05\p_7216.stm
05/19/05 11 :09:09 AM

AMEC Infrastructure Inc
© Haestad Methods, Inc. 37 Brookside Road Waterbury. CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003J
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Scenario: Base

M-64

Label Inlet Time Local Bypassed Local Local ftl,dditiona Total Total Capture System ~ypassed nterceptec Bypassed Total Curb Guller Inlet ongitudina Depth Depth Grate Guller Guller Guller
Location of Tc Tc Intensity Rational f:;arryove Flow ~ypassedEfficiency Rational Rational Rational Additional nterceptec Opening Cross Type Slope In Out Length Width Ditch Ditch

"oncentratio (min) (min) (inlhr) Flow (cfs) To Inlet Flow (%) Flow Flow Flow Flow Flow Length Slope (fUft) (ft) (ft) (ft) (ft) Depth Spread
(min) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (ft) (fUft) (ft) (ft)

1-7216E On Grad 3.36 3.36 3.36 8.52 2.74 1.77 4.51 2.04 54.7 1.50 1.24 1.50 0.80 2.47 0.059 Grate Inl 0.002526 2.06 1.56 5.50 1.42 0.37 15.84

1-7216V\ On Grad 3.36 3.36 3.36 8.52 2.74 1.77 4.51 2.04 54.7 3.00 1.24 1.50 0.80 2.47 0.059 Grate Inl 0.002526 2.13 1.78 5.50 1.42 0.37 15.84

Tille: Ellsworth Road
n:\...\storm cad\stormcad\rev-5-13-05\p_7216.stm
05/19/05 11:10:29 AM

AMEC Infrastructure Inc
© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003]
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Scenario: Base

Storm Drains @ Station 77+64.64

0-7764
~

1-7764W [J

r] 1-7764E
Tille: Ellsworth Road
n:\...\storm cad\stormcad\rev-5-13-05\p_7764.stm AMEC Infrastructure Inc
05/19/05 11 :28:11 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003)
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Profile
Scenario: Base

0+00

Title: Ellsworth Road
n:\...\storm cad\stormcad\rev-5-13-05\p_7764.stm
05/19/05158 AM © Haestad Methods, Inc.

Concrete

1+00

Station (ft)

AMEC Infrastructure Inc

37 Bcook,;'. RO.W"OC'"",' CT 06708 USA +1-203-755-1666

1,387.00

1,386.00

1,385.00

1,384.00

1,383.00

1,382.00

1,381.00

1,380.00

1,379.00
2+00

Elevation (ft)

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003]

Page 1 of 1
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Scenario: Base

M-64

Label Inlet Time Local ~ypassed Local Local f\ddilional Total Total Capture System ~ypassed nterceptec ~ypassed Total Curb Guller Inlet ongitudina Depth Depth Grate Guller Guller Guller
Location of Tc Tc Intensity Rational ~arryove Flow ~ypassedEfficienc~ Rational Rational Rational ~dditional nterceptec Opening Cross Type Slope In Out Length Width Ditch Ditch

~oncentratio (min) (min) (in/hr) Flow (cfs) To Inlet Flow (%) Flow Flow Flow Flow Flow Length Slope (fUft) (fl) (fl) (fl) (fl) Depth Spread
(min) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (fl) (fUfl) (fl) (ft)

1-7764\1\ On Grad 6.40 6.40 6.40 5.25 3.12 1.53 4.65 2.07 55.5 3.30 1.39 1.73 0.68 2.58 0.059 Grate Inl 0.002526 5.06 4.97 5.50 1.42 0.38 16.03

1-7764E On Grad 6.40 6.40 6.40 5.25 3.12 1.53 4.65 2.07 55.5 1.73 1.39 1.73 0.68 2.58 0.059 Grate Inl 0.002526 4.84 4.82 5.50 1.42 0.38 16.03

Title: Ellsworth Road
n:\...\storm cad\stormcad\rev-5-13-05\p_7764.stm
05/19/05 11 :25:04 AM

AMEC Infrastructure Inc
© Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Guihua li
StormCAD v5.5 (5.5003]

Page 1 of 1



Scenario: Base

Pipe Report

Label Upstreampownstrean Upstrearr Jpstream Inle Upstreart pstream Calculate <System Total Length ..;onstructec Section Mannings Full ~pstreampownstrean Upstrearr Jownstrean Upstrearr Jownstrean Hydraulic Hydraulicpescription
Node Node Inlet Rational Inlet System CA Intensity System (ft) Slope Size n Capacity Invert Invert Ground Ground Cover Cover Grade Grade

Area Coefficient CA (acres) (in/hr) Flow (fVft) (cfs) Elevation Elevation Elevation Elevation (ft) (ft) Line In Line Out
(acres) (acres) (cfs) (ft) (ft) (ft) (ft) (ft) (ft)

P-77641 1-7764E 1-7764W 0.72 0.82 0.59 0.33 5.25 3.00 91.00 0.003297 18 inct 0.013 6.03 1,379.94 1,379.64 1,387.00 1,387.00 5.56 5.86 1,384.76 1,384.69

P-7764- 1-7764W 0-7764 0.72 0.82 0.59 0.65 5.01 5.84 13.00 0.003077 18 inct 0.013 5.83 1,379.63 1,379.59 1,387.00 1,381.84 5.87 0.75 1,384.60 1,384.56

Title: Ellsworth Road
n:\..,\storm cad\stormcad\rev-5-13-05\p_7764.stm
05/19/05 11 :25:17 AM

AMEC Infrastructure Inc
© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003]

Page 1 of 1



Scenario: Base

M-64

Label Inlet Time Local Bypassed Local Local f\dditional Total Total Capture System Bypassed nterceptec t3ypassed Total Curb Gutler Inlet ongitudina Depth Depth Grate Gutter Gutter Gutter
Location of Tc Tc Intensity Rational ~arryove Flow ~ypassedEfficiency Rational Rational Rational Mdilional nterceptec Opening Cross Type Slope In Out Length Width Ditch Ditch

~oncentralio (min) (min) (in/hr) Flow (cfs) To Inlet Flow (%) Flow Flow Flow Flow Flow l.ength Slope (ftIft) (ft) (ft) (ft) (ft) Depth Spread
(min) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (ft) (ftIft) (ft) (ft)

1-7764V1 On Grad 6.40 6.40 6.40 7.98 4.75 1.53 6.28 3.02 51.9 4.75 2.29 2.46 0.74 3.26 0.059 Grate InlE 0.002526 5.12 4.99 5.50 1.42 0.41 17.97

1-7764E On Grad 6.40 6.40 6.40 7.98 4.75 1.53 6.28 3.02 51.9 2.46 2.29 2.46 0.74 3.26 0.059 Grate InlE 0.002526 4.95 4.92 5.50 1.42 0.41 17.97

Tille: Ellsworth Road
n:\...\storm cad\stormcad\rev-5-13-05\p_7764.stm
05/19/05 11 :26:21 AM

AMEC Infrastructure Inc
© Haestad Methods, Inc. 37 Brookside Road Waterbury. CT 06708 USA +1-203-755-1666

Project Engineer: Guihua LI
StormCAD v5.5 [5.5003]
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Scenario: Base

Storm Drains @ Station 79+00

1-7900W

~

I

o
o
0)

f'..
I

a.. .\

_J 1-7900E
Title: Ellsworth Road
n:\...\storm cad\stormcad\rev-5-13-05\p_7900.stm AMEC Infrastructure Inc
05/19/05 01:29:06 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203·755·1666

Project Engineer: GUihua Li
StormCAD v5.5 [5.5003)
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Profile
Scenario: Base

Elevatio n (ft)

1,387.00

1,382.00

1,386.00

1,385.00

~ ~
--------------!---r-.--.-..------------.---------f","";:::-l'---'----,

~ ~o~
__._._. . . . --I---f-,:,------------ 0> LO 0>

I-r--r-==========:::::====-__-==l- "'~..,~, ~-~~ ~~._----
-I '- 1- ". g-!-:-~:---------

'r-r-.- " ~ co - EE

I-----------------I-_._...~_-~:~<-----c_6~~-_~_[i:_~_-_-_-_-_-_-_-_-_-_j-1 ::::::::
-----_._--~~

...,........

._. _·__·_---_·_----------_·-----I--I----·----_·_·_-_·_·~·--.-:-: :~ - - - --.----".. ".- ,,- _ _ ..

0+00

Station (ft)

Title: Ellsworth Road
n:\...\storm cad\stormcad\rev-5-13-05\p_7900.stm AMEC Infrastructure Inc
05/19/05 01 :29:27 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1·203·755·1666

Project Engineer: Guihua LI
StormCAD v5.5 [5.5003]

Page 1 of 1

• • •



Scenario: Base

M-64

Label Inlet Time Local Bypassed Local Local ~dditiona Total Total Capture System Bypassed nterceptec~ypassed Total Curb Gutter Inlet ongitudina Depth Depth Grate Gutter Gutter Gutter
Location of Tc Tc Intensity Rational Carryove Flow Bypassed Efficiency Rational Rational Rational ~dditiona Interceptec Opening Cross Type Slope In Out Length Width Ditch Ditch

~oncentratio (min) (min) (in/hr) Flow (cfs) To Inlet Flow (%) Flow Flow Flow Flow Flow Length Slope (tuft) (ft) (ft) (ft) (ft) Depth Spread
(min) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (ft) (tuft) (ft) (ft)

1-7900\1\ In Sag 9.42 9.42 0.00 4.42 3.72 2.07 5.79 0.00 100.0 7.27 0.00 3.72 0.00 5.79 6.00 0.059 Combination Ir 4.43 3.93 5.50 1.42 0.38 16.20
1-7900E In Sag 9.42 9.42 0.00 4.42 3.72 2.07 5.79 0.00 100.0 3.72 0.00 3.72 0.00 5.79 6.00 0.059 Combination Ir 4.75 4.63 5.50 1.42 0.38 16.20

Title: Ellsworth Road
n:\...\storm cad\stormcad\rev-5-13-05\p_7900.stm
05/19/05 01:26:47 PM

AMEC Infrastructure Inc
© Haestad Methods, Inc. 37 Brookside Road Waterbury. CT 06708 USA +1-203-755-1666

Project Engineer. Guihua Li
StormCAD v5.5 [5.5003)

Page 1 of 1



Scenario: Base

Pipe Report

Label ~pstrearrpownstrean ~pstrearr )pstream InleUpstream pstream Calculate~ystem Total Length ~onstructec Section Mannings Full Upstrearr Jownstrean~pstreamJownstrean~pstrean:pownstrean Hydraulic Hydraulic pescription
Node Node Inlet Rational Inlet SystemCA Intensity System (fl) Slope Size n Capacity Invert Invert Ground Ground Cover Cover Grade Grade

Area Coefficient CA (acres) (in/hr) Flow (flIft) (cfs) Elevation Elevation Elevation Elevation (ft) (fl) Line In Line Out
(acres) (acres) (cis) (ft) (fl) (fl) (ft) (fl) (fl)

P-7900- 1-7900E 1-7900W 1.02 0.82 0.84 0.84 4.42 6.81 91.00 0.001868 18 inch 0.013 4.54 1,379.96 1,379.79 1,386.66 1,386.66 5.20 5.37 1,384.59 1,384.21

P-7900- 1-7900W 0-7900 1.02 0.82 0.84 1.67 4.31 13.45 61.00 0.001803 18 inch 0.013 4.46 1,379.78 1,379.67 1,386.66 1,381.50 5.38 0.33 1,383.71 1,382.71

Title: Ellsworth Road
n:\...\storm cad\stormcad\rev-5-13-05\p_7900.stm
05/19/05 01:27:35 PM

AMEC Infrastructure Inc
© Haestad Methods, Inc. 37 Brookside Road WaterbUry, CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003]

Page 1 of 1



Scenario: Base

M-64

Label Inlet Time Local ~ypassed Local Local Additiona Total Total Capture System ~ypassedInterceptec13ypassed Total Curb Gutter Inlet ongitudina Depth Depth Grate Gutter Gutter Gutter
Location of Tc Tc Intensity Rational Carryove Flow Bypassed Efficienc\ Rational Rational Rational !A.dditiona nterceptec Opening Cross Type Slope In Out Length Width Ditch Ditch

~oncentratio (min) (min) (in/hr) Flow (cfs) To Inlet Flow (%) Flow Flow Flow Flow Flow Length Slope (tUft) (ft) (ft) (ft) (ft) Depth Spread
(min) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (ft) (tUft) (ft) (ft)

1-7900Vl In Sag 9.42 9.42 0.00 6.82 5.75 2.07 7.82 0.00 100.0 11.30 0.00 5.75 0.00 7.82 6.00 0.059 Combination Ir 5.12 4.62 5.50 1.42 0.45 19.52

1-7900E In Sag 9.42 9.42 0.00 6.82 5.75 2.07 7.82 0.00 100.0 5.75 0.00 5.75 0.00 7.82 6.00 0.059 Combination Ir 5.78 5.58 5.50 1.42 0.45 19.52

Title: Ellsworth Road
n:\...\slorm cad\slormcad\rev-5-13-05\p_7900.stm
05/19/05 01:28:23 PM

AMEC Infrastructure Inc
© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003]
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Scenario: Base

Storm Drains @ Station 89+98.24

0-8998
~

1-8998W []

~

I

co
(j)
(j)

co
I

Q..

r-] 1-8998E
Tille: Ellsworth Road
n:\...\storm cad\stormcad\rev-5-13-05\p_8998.stm AMEC Infrastructure Inc
05/19/05 01 :50:53 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003]

Page 1 of 1



Profile
Scenario: Base

Storm Drains @ Station 89+98.24

91.00 ft 18 inch Concrete 69.00 ft

"
"

"
"

"

18 inch

" I"
"

Concrete

1,386.00

1,385.00

1,384.00

1,383.00

1,382.00

1,381.00

1,380.00

1,379.00

Elevation (ft)

•

0+00

Tille: Ellsworth Road
n:\.,,\storm cad\stormcad\rev-5-13-05\p_8998.stm
05/19/05 .:40 PM © Haestad Methods, Inc.

1+00

Station (ft)

AMEC Infrastructure Inc
37 Brookside R.waterbury, CT 06708 USA +1-203-755-1666

1,378.00
2+00

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003)
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Scenario: Base

M-64

Label Inlet Time Local Bypassed Local Local f\ddiliona Total Total Capture System F1ypassed nterceptec~ypassec Total Curb Guller Inlet ongitudina Depth Depth Grate Gutter GUller Guller
Location of Tc Tc Intensity Rational ~arryove Flow Bypassec Efficiency Rational Rational Rational ~ddiliona ntercepte( Opening Cross Type Slope In Out Length Width Ditch Ditch

oncentratio (min) (min) (inlhr) Flow (cfs) To Inlet Flow (%) Flow Flow Flow Flow Flow Length Slope (fUft) (ft) (ft) (ft) (ft) Depth Spread
(min) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (ft) (fUft) (ft) (ft)

1-8998\1\ On Grad 4.68 4.68 4.68 5.64 2.75 0.00 2.75 1.32 52.0 2.79 1.32 1.43 0.00 1.43 0.059 Grate Inlc 0.005692 3.62 3.12 5.50 1.42 0.28 11.15

1-8998E On Grad 4.68 4.68 4.68 5.64 2.75 0.00 2.75 1.32 52.0 1.43 1.32 1.43 0.00 1.43 0.059 Grate In! 0.005692 3.71 3.68 5.50 1.42 0.28 11.15

Title: Ellsworth Road
n:\...\storm cad\stormcad\rev-5-13-05\p_8998.stm
05/19/05 01:49:18 PM

AMEC Infrastructure Inc
© Haestad Methods, Inc. 37 Brookside Road Waterbury. CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003]
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Scenario: Base

Pipe Report

Label ~pstrearrpownstrean~pstrean1~pstream Inle ~pstreart pstream Calculate ~ystem Tolal Lenglh ~onstructe Seclion Mannings Full ~pstrearr )ownstrearr~pstrearrpownstrean LJpstrearrpownstrean Hydraulic Hydraulic Description
Node Node Inlet Rational Inlet System CA Intensity System (ft) Slope Size n Capacity Invert Invert Ground Ground Cover Cover Grade Grade

Area Coefficient CA (acres) (in/hr) Flow (fUft) (cfs) Elevation Elevalion Elevation Elevation (ft) (ft) Line In Line Out
(acres) (acres) (cfs) (ft) (ft) (ft) (ft) (ft) (ft)

P-8998- 1-8998E 1-8998W 0.59 0.82 0.48 0.25 5.64 3.27 91.00 0.000330 18 incr 0.013 1.91 1,378.84 1,378.81 1,385.06 1,385.06 4.72 4.75 1,382.52 1,382.43

P-8998- 1-8998W 0-8998 0.59 0.82 0.48 0.50 5.50 4.63 69.00 0.000435 18 inch 0.013 2.19 1,378.81 1,378.78 1,385.06 1,381.00 4.75 0.72 1,381.93 1,381.80

Title: Ellsworth Road
n:\...\storm cad\slormcad\rev-5-13-05\p_8998.stm
05/19/05 01 :50:01 PM

AMEC Infrastructure Inc
© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003)
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Scenario: Base

M-64

Label Inlet Time Local Bypassed Local Local r-dditional Total Total Capture System Bypassed nterceptec ~ypassed Total Curb Gutter Inlet ongitudina Depth Depth Grate Gutter Gutter Gutter
Location of Tc Tc Intensity Rational ~arryove Flow ~ypassedEfficienc~Rational Rational Rational fA,dditional nterceptec Opening Cross Type Slope In Out Length Width Ditch Ditch

oncentratio (min) (min) (in/hr) Flow (cfs) To Inlet Flow (%) Flow Flow Flow Flow Flow Length Slope (flift) (ft) (fl) (fl) (ft) Depth Spread
(min) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (ft) (flift) (fl) (fl)

1-8998\11 On Grad 4.68 4.68 4.68 8.52 4.15 0.00 4.15 2.20 47.0 3.83 2.20 1.95 0.00 1.95 0.059 Grate Inl 0.005692 3.69 3.19 5.50 1.42 0.32 13.11

1-8998E On Grad 4.68 4.68 4.68 8.52 4.15 0.00 4.15 2.21 46.9 1.95 2.21 1.95 0.00 1.95 0.059 Grate Inl 0.005692 3.81 3.78 5.50 1.42 0.32 13.11

Title: Ellsworth Road
n:\...\storm cad\stormcad\rev-5-13-05\p_8998.stm
05/19/05 01:51:46 PM

AMEC Infrastructure Inc
© Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003)
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Scenario: Base

Storm Drains @ Station 95+46.14

0-9546
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1-9546E
Title: Ellsworth Road
n:\...\storm cad\stormcad\rev-5-13-05\p_9546.stm
05/19/05 02:10:41 PM © Haestad Methods. Inc.

Project Engineer: Guihua Li
AMEC Infrastructure Inc StormCAD v5.5 [5.5003]
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Profile
Scenario: Base

•

Storm Drains @ Station 95+46.14

"

"

•
Elevation (ft)

1.384.00

1.386.00

1.385.00

1.383.00

1.380.00

1.381.00

1.382.00

1,379.00

1.378.00
2+00

'-,

1+00

I
I

0+00

Station (ft)

•
Project Engineer: Guihua Li

StormCAD v5.5 [5.5003]
Page 1 of1

AMEC Infrastructure Inc
37 Brookside Road Waterbury. CT 06708 USA +1-203-755-1666

Title: Ellsworth Road
n:\...\storm cad\stormcad\rev-5-13-05\p_9546.stm
05/19/05 02:11:01 PM © Haestad Methods. Inc.



Scenario: Base

M·64

Label Inlet Time Local Bypassed Local Local Additional Tolal Tolal Capture System ~ypassed nterceptec Bypassed Total Curb Gutter Inlet ongitudina Depth Depth Grate Gutter Gutter Gutter
Location of Tc Tc Intensity Rational Carryove Flow Bypassed Efficiency Rational Rational Rational Additional nterceptec Opening Cross Type Slope In Out Length Width Ditch Ditch

oncentralio (min) (min) (inlhr) Flow (cfs) To Inlet Flow (%) Flow Flow Flow Flow Flow Length Slope (fVtt) (tt) (tt) (tt) (tt) Depth Spread
(min) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (tt) (fVtt) (tt) (tt)

1-9546\f1 On Grad 11.58 11.58 11.58 4.05 4.15 0.00 4.15 1.84 55.6 4.58 1.84 2.31 0.00 2.31 0.059 Grate InlE 0.002714 1.59 1.52 5.50 1.42 0.36 15.12

1-9546E On Grad 11.58 11.58 11.58 4.05 4.15 0.00 4.15 1.84 55.6 2.31 1.84 2.31 0.00 2.31 0.059 Grate Inle 0.002714 0.68 0.57 5.50 1.42 0.36 15.12

Title: Ellsworth Road
n:\...\storm cad\stormcad\rev-5-13-05\p_9546.stm
05/19/05 02: 11 :38 PM

AMEC Infrastructure Inc
© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003]
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Scenario: Base

Pipe Report

Label Upstrearr )ownstrean Upstrearr pstream Inle Upstreart pstream Calculate <System Total Length "onstructec Section Manning~ Full ~pstrearrpownstrearr~pstreampownstrearr~pstrealTpownstrearr Hydraulic Hydraulicpescription
Node Node Inlet Rational Inlet System CA Intensity System (ft) Slope Size n Capacity Invert Invert Ground Ground Cover Cover Grade Grade

Area Coefficient CA (acres) (in/hr) Flow (fUft) (cfs) Elevation Elevation Elevation Elevation (ft) (ft) Line In Line Out
(acres) (acres) (cfs) (ft) (ft) (ft) (ft) (ft) (ft)

P-9546- 1-9546E 1-9546W 1.24 0.82 1.02 0.57 4.05 2.31 91.00 0.025165 18 inch 0.013 16.66 1,382.31 1,380.02 1,385.06 1,385.06 1.25 3.54 1,382.88 1,381.55
P-9546- 1-9546W 0-9546 1.24 0.82 1.02 1.13 4.02 4.58 65.00 0.024923 18 inch 0.013 16.58 1,379.96 1,378.34 1,385.06 1,381.00 3.60 1.16 1,381.48 1,381.36

Title: Ellsworth Road
n:\...\storm cad\stormcad\rev-5-13-05\p_9546.stm
05/19/05 02:11:52 PM

AMEC Infrastructure Inc
© Haestad Methods, Inc. 37 Brookside Road Waterbury. CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003]
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Scenario: Base

M-64

Label Inlet Time Local Bypassed Local Local f,dditiona Total Total Capture System Bypassed nterceptec Bypassed Total Curb Gutter Inlet ongitudina Depth Depth Grate Gutter Gutter Gutter
Location of Tc Tc Intensity Rational ~arryove Flow Bypassed Efficiency Rational Rational Rational Addiliona nterceptec Opening Cross Type Slope In Out Length Width Ditch Ditch

oncentralio (min) (min) (in/hr) Flow (cfs) To Inlet Flow (%) Flow Flow Flow Flow Flow Length Slope (fUft) (ft) (ft) (ft) (ft) Depth Spread
(min) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (ft) (fUft) (ft) (ft)

1-9546V\ On Grad 11.58 11.58 11.58 6.30 6.45 0.00 6.45 3.20 50.3 6.45 3.20 3.25 0.00 3.25 0.059 Grate Inl 0.002714 1.77 1.65 5.50 1.42 0.41 17.91

1-9546E On Grad 11.58 11.58 11.58 6.30 6.45 0.00 6.45 3.20 50.3 3.25 3.20 3.25 0.00 3.25 0.059 Grate Inl 0.002714 0.82 0.69 5.50 1.42 0.41 17.91

TiUe: Ellsworth Road
n:\...\storm cad\stormcad\rev-5-13-05\p_9546.stm
05/19/05 02:12:34 PM

AMEC Infrastructure Inc
© Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: GUihua Li
StormCAD v5.5 [5.5003]
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Scenario: Base

Storm Drains @ Station 92+00
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Title: Ellsworth Road
n:I...lstorm cadlstormcadlrev-5-13-05Ip_9200.stm AMEC Infrastructure Inc
05/19/05 02:50;01 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
SlormCAD v5.5 [5.5003]
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Profile
Scenario: Base

Storm Drains @ Station 92+00
Scenario: Base

0+00

91.00 ft 18 inch Concrete 9.00 ft

1+00

18 inch

1,385.00

1,384.00

1,383.00

1,382.00

1,381.00

1,380.00

1,379.00

1,378.00
2+00

Elevatio n (ft)

Station (ft)

Tille: Ellsworlh Road
n:\...\slorm cad\sIOrmcad\rev-5.13-05\p_9200.stm AMEC Infrastructure Inc
05/19/05 02:51:42 PM © Haestad Melhods, Inc. 37 Brookside Road Walerbury, CT 06708 USA +1·203·755-1666

Projecl Engineer: Guihua Li
SlormCAD v5.5 [5.5003]
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Scenario: Base

M-64

Label Inlet Time Local ~ypassed Local Local Additional Total Total Capture System Bypassed nterceptec Bypassed Total Curb Gutter Inlet ongitudina Depth Depth Grate Gutter Gutter Guller
Location of Tc Tc Intensity Rational Carryove Flow Bypassed Efficienc~ Rational Rational Rational Additional nterceptec Opening Cross Type Slope In Out Length Width Ditch Ditch

~oncentratio (min) (min) (in/hr) Flow (cfs) To Inlet Flow (%) Flow Flow Flow Flow Flow Length Slope (ftlft) (ft) (ft) (ft) (ft) Depth Spread
(min) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (ft) (ftlft) (ft) (ft)

1-9200V\ InSag 3.89 3.89 0.00 5.64 3.31 3.16 6.47 0.00 100.0 6.61 0.00 3.31 0.00 6.47 6.20 0.059 Combination Ir 5.48 4.65 5.50 1.42 0.40 17.09

1-9200E In Sag 3.89 3.89 0.00 5.64 3.31 3.16 6.47 0.00 100.0 3.31 0.00 3.31 0.00 6.47 6.20 0.059 Combination Ir 5.49 5.28 5.50 1.42 0.40 17.09

Title: Ellsworth Road
n:\...\storm cad\stormcad\rev-5-13-05\p_9200.stm
05/19/05 02:53:09 PM

AMEC Infrastructure Inc
© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003]
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Scenario: Base

Pipe Report

Label Upstrearr )ownstrean Upstrearr ~pstream Inle Upstreart pstream Calculate d>ystem Total Length ~onstructe( Section Manning~ Full Upstrearr )ownstrean ~pstrearr)ownstrearr~pstrearr)ownstrean Hydraulic Hydraulic pescription
Node Node Inlet Rational Inlet System CA Intensity System (H) Slope Size n Capacity Invert Invert Ground Ground Cover Cover Grade Grade

Area Coefficient CA (acres) (inlhr) Flow (It/H) (cfs) Elevation Elevation Elevation Elevation (H) (ft) Line In Line Out
(acres) (acres) (cfs) (H) (ft) (ft) (ft) (H) (ft)

P-9200- 1-9200E 1-9200W 0.71 0.82 0.58 0.58 5.64 9.11 91.00 0.002308 18 inch 0.013 5.05 1,378.98 1,378.77 1,384.26 1,384.26 3.78 3.99 1,384.92 1,384.24

P-9200- 1-9200W 0-9200 0.71 0.82 0.58 1.16 5.64 18.21 59.00 0.002373 18 inc~ 0.013 5.12 1,378.76 1,378.62 1,384.26 1,381.00 4.00 0.88 1,383.41 1,381.64

Title: Ellsworth Road
n:\...\storm cad\stormcad\rev-5-13-05\p_9200.stm
05/19/05 02:53:32 PM

AMEC Infrastructure Inc
© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Ll
StormCAD v5.5 [5.5003]
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Scenario: Base

M·64

Label Inlet Time Local ~ypassed Local Local fA,dditional Total Total Capture System Bypassed nterceptec Bypassed Total Curb Gutter Inlet ongitudina Depth Depth Grate Gutter Gutter Gutter
Location of Tc Tc Intensity Rational ~arryove Flow Bypassed Efficienc~ Rational Rational Rational Additional ntercepte( Opening Cross Type Slope In Out Length Width Ditch Ditch

oncentratio (min) (min) (inlhr) Flow (cfs) To Inlet Flow (%) Flow Flow Flow Flow Flow Length Slope (fUft) (tl) (tl) (tl) (tl) Depth Spread
(min) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (ft) (fUft) (tl) (tl)

1-9200\1\ In Sag 3.89 3.89 0.00 8.52 4.99 3.16 8.15 0.00 100.0 9.99 0.00 4.99 0.00 8.15 6.20 0.059 Combination I 6.53 5.37 5.50 1.42 0.45 19.75

1-9200E In Sag 3.89 3.89 0.00 8.52 4.99 3.16 8.15 0.00 100.0 4.99 0.00 4.99 0.00 8.15 6.20 0.059 Combination I 5.57 5.28 5.50 1.42 0.45 19.75

Tille: Ellsworth Road
n:\...\storm cad\slormcad\rev-5-13-05\p_9200.stm
05/19/05 02:55:08 PM

AMEC Infrastructure Inc
© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003]
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Scenario: Base

Storm Drains @ Station 111 +58.06

0-11158
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r:J

1-11158W··

I._J 1-11158E
Title: Ellsworth Road
n:\...\storm cad\stormcad\rev-5-13-05\p_11158.stm AMEC Infrastructure Inc
05/19/05 03:14:54 PM © Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003)
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Profile
Scenario: Base

Storm Drains @ ....Station 111 +58.06
'+-.... ....

'+- co '+-

Sce~~: Base
cor--IOCO

~ r-- ~tOr-­
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...!.C/)EEc:::C/)

Elevation (ft)

1,380.00

1,381.00

1,379.00

1,378.00

1,383.00

1,382.00

1,384.00

1,386.00

1,385.00

1,377.00
2+00

Concrete
18 inch

'" " .

66.00 ft

1+000+00

Station (ft)
Title: Ellsworth Road
n:\...\storm cad\stormcad\rev-5-13-05\p_11158.stm
05/19/05.5:19 PM © Haestad Methods. Inc.

AMEC Infrastructure Inc
37 BrooksideRiWaterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003)
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Scemlrio: Base

lVI-54

Label Inlet Time Local Bypassed Local Local Additiona Total Total Capture System ~ypassed nterceptec Bypassed Total Curb Gutter Inlet ongitudina Depth Depth Grate Gutter Gutter Gutter
Location of Tc Tc Intensity Rational Carryove Flow Bypassed Efficienc~ Rational Rational Rational I\dditional nterceptec Opening Cross Type Slope In Out Length Width Ditch Ditch

f'oncentratio (min) (min) (in/hr) Flow (cfs) To Inlet Flow (%) Flow Flow Flow Flow Flow Length Slope (fVft) (ft) (ft) (ft) (ft) Depth Spread
(min) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (ft) (fVft) (ft) (ft)

1-11158V1 On Grad 7.93 7.93 7.93 4.83 3.43 0.00 3.43 1.52 55.7 3.78 1.52 1.91 0.00 1.91 0.059 Grate Inll 0.003185 2.22 2.05 5.50 1.42 0.33 13.63

1-11158E On Grad 7.93 7.93 7.93 4.83 3.43 0.00 3.43 1.52 55.7 1.91 1.52 1.91 0.00 1.91 0.059 Grate Inlc 0.003185 0.89 0.74 5.50 1.42 0.33 13.63

Title: Ellsworth Road
n:\...\storm cad\stormcad\rev-5-13-05\p_11158.stm
05/19/05 03:16:12 PM

AMEC Infrastructure Inc
© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003)
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Scenario: Base

Pipe Report

Label Upstream pownstreall~pstrean1~pstream Inle ~pstreart pstream Calculate cSystem Total Length :onstructe Section Manning~ Full ~pstrearr Jownstreall Upstrearr Jownstreall UpstrearrlJownstrean Hydraulic Hydraulicpescription
Node Node Inlet Rational Inlet System CA Intensity System (ft) Slope Size n Capacity Invert Invert Ground Ground Cover Cover Grade Grade

Area Coefficient CA (acres) (inlhr) Flow (fUft) (cfs) Elevation Elevation Elevation Elevation (ft) (ft) Line In Line Out
(acres) (acres) (cfs) (ft) (ft) (ft) (ft) (ft) (ft)

P-11158- 1-11158E 1-11158W 0.86 0.82 0.71 0.39 4.83 3.75 92.00 0.018696 18 inch 0.013 14.36 1,380.03 1,378.31 1,385.56 1,385.56 4.03 5.75 1,380.77 1,380.50

P-11158- 1-11158V 0-11158 0.86 0.82 0.71 0.79 4.77 7.46 66.00 0.018636 18 inc~ 0.013 14.34 1,378.28 1,377.05 1,385.56 1,380.00 5.78 1.45 1,380.33 1,380.00

Title: Ellsworth Road
n:\...\storm cad\stormcad\rev-5-13-05\p_11158.stm
05/19/05 03:16:30 PM

AMEC Infrastructure Inc
© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003]
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Scenario: Base

M-64

Label Inlet Time Local ~ypassed Local Local f\dditiona Total Total Capture System Bypassed nterceptecBypassed Total Curb Gutter Inlet ongitudina Depth Depth Grate Gutter Gutter Gutter
Location of Tc Tc Intensity Rational parryove Flow ~ypassedEfficienc~Rational Rational Rational Additional nterceptec Opening Cross Type Slope In Out Length Width Ditch Ditch

~oncentratio (min) (min) (inlhr) Flow (cfs) To Inlet Flow (%) Flow Flow Flow Flow Flow Length Slope (fUft) (ft) (ft) (n) (ft) Depth Spread
(min) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (n) (fUft) (fl) (n)

1-11158'1 On Grad 7.93 7.93 7.93 7.39 . 5.26 0.00 5.26 2.60 50.5 5.25 2.60 2.66 0.00 2.66 0.059 Grate InlE 0.003185 2.44 2.20 5.50 1.42 0.38 16.06

1-11158E On Grad 7.93 7.93 7.93 7.39 5.26 0.00 5.26 2.60 50.5 2.66 2.60 2.66 0.00 2.66 0.059 Grate InlE 0.003185 0.98 0.81 5.50 1.42 0.38 16.06

Tille: Ellsworth Road
n:\...\storm cad\stormcad\rev-5-13-05\p_11158.stm
05/19/05 03:17:44 PM

AMEC Infrastructure Inc
© Haeslad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003)
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Scenario: Base

Storm Drains @ Station 115+14.64
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[J 1-11514E
Title: Ellsworth Road
n:\...\storm cad\stormcad\rev-5-13-05\p_11514.stm AMEC Infrastructure Inc
05/19/05 03:42:16 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003)
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Profile
Scenario: Base

Storm Drains @ Station 115+14.65
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1,384.00
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Tille: Ellsworth Road
n:\.,,\storm cad\stormcad\rev-5-13-05\p_11514.stm
05/19/05.:33 PM © Haestad Methods. Inc.

Station (ft)

AMEC Infrastructure Inc
37 ecook,ld, RiW.I,rt>ucy, CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003]
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Scenario: Base

M-64

Label Inlet Time Local ~ypassed Local Local Additional Total Total Capture System ~ypassed nterceptec 3ypassed Total Curb Gutter Inlet ongitudina Depth Depth Grate Gutter Gutter Gutter
Location of Tc Tc Intensity Rational Carryover Flow ~ypassedEfficienc~Rational Rational Rational I\dditional nterceptec Opening Cross Type Slope In Out Length Width Ditch Ditch

oncentratio (min) (min) (in/hr) Flow (cfs) To Inlet Flow (%) Flow Flow Flow Flow Flow Length Slope (fUft) (ft) (ft) (ft) (ft) Depth Spread
(min) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (fl) (Nfl) (fl) (ft)

1-11514V On Grad 3.86 3.86 3.86 5.64 2.14 1.52 3.66 1.65 55.1 2.36 0.96 1.18 0.68 2.02 0.059 Grate Inl 0.003185 2.31 1.81 5.50 1.42 0.33 13.97

1-11514E On Grad 3.86 3.86 3.86 5.64 2.14 1.52 3.66 1.65 55.1 1.18 0.96 1.18 0.68 2.02 0.059 Grate Inl 0.003185 0.82 0.69 5.50 1.42 0.33 13.97

Title: Ellsworlh Road
n:\...\slorm cad\stormcad\rev-5-13-05\p_11514.slm
05/19/05 03:41 :33 PM

AMEC Infrastructure Inc
© Haeslad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
SlormCAD v5.5 [5.5003)
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Scenario: Base

Pipe Report

Label Upstreampownstrean Upstrearr pstream Inle~pstreart pstream Calculat~ cSystem Total Length ~onstructecSection Manning~ Full Upstrearrpownstrean Wpstreampownstrean~pstrearrJownstrean Hydraulic Hydraulicpescription
Node Node Inlet Rational Inlet SystemCA Intensity System (ft) Slope Size n Capacity Invert Invert Ground Ground Cover Cover Grade Grade

Area Coefficient CA (acres) (in/hr) Flow (fUft) (cfs) Elevation Elevation Elevation Elevation (ft) (ft) Line In Line Out
(acres) (acres) (cfs) (ft) (ft) (ft) (ft) (ft) (ft)

P-11514- 1-11514\1' 0-11514 0.46 0.82 0.38 0.42 5.64 6.55 65.00 0.019692 18 inch 0.013 14.74 1,378.04 1,376.76 1,384.26 1,379.00 4.72 0.74 1,379.85 1,379.60

P-11514- 1-11514E 1-11514W 0.46 0.82 0.38 0.21 5.64 3.28 92.00 0.020000 18 inch 0.013 14.85 1,379.92 1,378.08 1,384.26 1,384.26 2.84 4.68 1,380.61 1,380.35

Title: Ellsworth Road
n:\...\storm cad\stormcad\rev-5-13-05\p_11514.stm
05/19/05 03:41 :45 PM

AMEC Infrastructure Inc
© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
SlormCAD v5.5 [5.5003]

Page 1 of 1



Scenario: Base

M·64

Label Inlet Time Local ~ypassed Local Local Additional Total Total Capture System Bypassed nterceptec~ypassed Total Curb Gutter Inlet ongitudina Depth Depth Grate Gutter Gutter Gulter
Location of Tc Tc Intensity Rational Carryove Flow Bypassed Efficiency Rational Rational Rational f!l.dditional nterceptec Opening Cross Type Slope In Out Length Width Ditch Ditch

Joncentratio (min) (min) (in/hr) Flow (cfs) To Inlet Flow (%) Flow Flow Flow Flow Flow Length Slope (fUft) (ft) (ft) (ft) (ft) Depth Spread
(min) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (ft) (fUft) (fl) (fl)

1-11514V On Grad 3.86 3.86 3.86 8.52 3.24 1.52 4.76 2.29 51.9 3.36 1.56 1.68 0.73 2.47 0.059 Grate InlE 0.003185 2.39 1.89 5.50 1.42 0.36 15.46

1-11514E On Grad 3.86 3.86 3.86 8.52 3.24 1.52 4.76 2.29 51.9 1.68 1.56 1.68 0.73 2.47 0.059 Grate InlE 0.003185 0.88 0.74 5.50 1.42 0.36 15.46

Tille: Ellsworth Road
n:\...\storm cad\stormcad\rev-5-13-05\p_11514.stm
05/19/05 03:43:46 PM

AMEC Infrastructure Inc
© Haestad Methods. Inc. 37 Brookside Road Waterbury. CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003]
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Scenario: Base

Storm Drains @ Station ~ 26+62.98
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Title: Ellsworth Road
n:\...\storm cad\stormcad\rev-5.13-05\p_12662.stm AMEC Infrastructure Inc
05/19/05 03:57:58 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1.203-755.1666

Project Engineer: Guihua LI
SlormCAD v5.5 [5.5003)
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Profile
Scenario: Base

Storm Drains @ Station 126+62.94

0+00 1+00
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Elevation (ft)

•
Title: Ellsworth Road
n:\...\storm cad\stormcad\rev-5-13·05\p_12662.stm
05/19/05.8:14 PM © Haestad Methods, Inc.

Sta ti on (ft)

AMEC Infrastructure Inc
37 Brookside. Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003]
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Scenario: Base

M-64

Label Inlet Time Local l:3ypassed Local Local Additiona Total Total Capture System f3ypassed ntercepte(f3ypassed Total Curb Gutter Inlet ongitudina Depth Depth Grate Gutter Gutter Gutter
Location of Tc Tc Intensity Rational Carryove Flow ~ypassedEfficiency Rational Rational Rational f\dditional ntercepte( Opening Cross Type Slope In Out Length Width Ditch Ditch

oncentratio (min) (min) (inlhr) Flow (cfs) To Inlet Flow (%) Flow Flow Flow Flow Flow Length Slope (fUft) (ft) (ft) (ft) (ft) Depth Spread
(min) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (ft) (Mt) (ft) (ft)

1-12662V On Grad 3.09 3.09 3.09 5.64 1.16 0.00 1.16 0.42 63.7 1.48 0.42 0.74 0.00 0.74 0.059 Grate InlE 0.002500 0.59 0.53 5.50 1.42 0.24 9.32

1-12662E On Grad 3.17 3.17 3.17 5.64 1.16 0.00 1.16 0.42 63.7 0.74 0.42 0.74 0.00 0.74 0.059 Grate InlE 0.002500 0.38 0.32 5.50 1.42 0.24 9.32

Title: Ellsworth Road
n:\...\storm cad\stormcad\rev-5-13-05\p_12662.stm
05/19/05 03:57:15 PM

AMEC Infrastructure Inc
© Haestad Methods. Inc. 37 Brookside Road Waterbury. CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003)
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Scenario: Base

Pipe Report

Label Upstream Jownstrean fJpstream~pstream Inle Upstreart pstream Calculate <System Total Length onstructec Section Manning~ Full fJpstrearr JownstreanfJpstrearr Jownstrean Upstrearr Jownstrean Hydraulic Hydraulicpescription
Node Node Inlet Rational Inlet System CA Intensity System (ft) Slope Size n Capacity Invert Invert Ground Ground Cover Cover Grade Grade

Area Coefficient CA (acres) (in/hr) Flow (fUft) (cfs) Elevation Elevation Elevation Elevation (ft) (ft) Line In Line Out
(acres) (acres) (cfs) (ft) (ft) (ft) (ft) (ft) (tt)

P-12662- 1-12662V 0-12662 0.25 0.82 0.20 0.26 5.64 1.48 67.00 0.022687 18 inch 0.013 15.82 1,377.76 1,376.24 1,385.26 1,378.50 6.00 0.76 1,378.29 1,378.36

P-12662- 1-12662E 1-12662W 0.25 0.82 0.20 0.13 5.64 0.74 92.00 0.037174 18 inch 0.013 20.25 1,381.22 1,377.80 1,385.26 1,385.26 2.54 5.96 1,381.54 1,378.35

Title: Ellsworth Road
n:\...\storm cad\stormcad\rev-5-13-05\p_12662.stm
05/19/05 03:57:31 PM

AMEC Infrastructure Inc
© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003]
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Scenario: Base

M-64

Label Inlet Time Local ~ypassed Local Local Additiona Total Total Capture System ~ypassed ntereeptec Bypassed Total Curb Gutter Inlet ongitudina Depth Depth Grate Gutter Gutter Gutter
Location of Te Te Intensity Rational Carryove Flow Bypassed Effieiene~ Rational Rational Rational I\dditional ntereeptec Opening Cross Type Slope In Out Length Width Ditch Ditch

"oneentratio (min) (min) (inlhr) Flow (efs) To Inlet Flow (%) Flow Flow Flow Flow Flow Length Slope (fllft) (ft) (ft) (ft) (ft) Depth Spread
(min) (cfs) (efs) (efs) (cfs) (efs) (efs) (efs) (efs) (ft) (fllft) (ft) (ft)

1-12662V1 On Grad 3.09 3.09 3.09 8.52 1.76 0.00 1.76 0.72 58.8 2.07 0.72 1.03 0.00 1.03 0.059 Grate Inle 0.002500 0.66 0.54 5.50 1.42 0.28 10.99

1-12662E On Grad 3.17 3.17 3.17 8.52 1.76 0.00 1.76 0.72 58.8 1.03 0.72 1.03 0.00 1.03 0.059 Grate Inle 0.002500 0.45 0.38 5.50 1.42 0.28 10.99

Title: Ellsworth Road
n:\...\storm cad\stormcad\rev-5-13-05\p_12662.stm
05/19/05 03:59:43 PM

AMEC Infrastructure Inc
© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003]
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Scenario: Base

Storm Drains @ Station 122+36.43
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Title: Ellsworth Road

n:I...lstorm cadlstormcadlrev-5-13-05Ip_12236.stm AMEC Infrastructure Inc

05/20105 08:22:17 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003)
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ofile
Scenario: Base

Profile: Connectors @ Stations 53+00

Scenario: Base
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Title: Ellsworth Road
n:\...\storm cad\stormcad\rev-5-13-05\p_12236.stm
05/20105 08:31:49 AM © Haestad Methods. Inc.

Sta tion (ft)

AMEC Infrastructure Inc
37 Brookside Road Waterbury. CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003)
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Scenario: Base

M-64

Label Inlet Time Local Bypassed Local Local f'.dditional Total Total Capture System ~ypassed ntercepte Bypasse~l, Total Curb Gutter Inlet ongitudina Depth Depth Grate Gutter Gutter Gutter
Location of Tc Tc Intensity Rational ~arryove Flow, Bypassed Efficiency Rational Rational Rational Additionallnterceptec Opening Cross Type Slope In Out Length Width Ditch Ditch

oncentratio (min) (min) (in/hr) Flow (cfs) To Inlet Flow (%) Flow Flow Flow Flow Flow Length Slope (fUft) (ft) (ft) (ft) (ft) Depth Spread
(min) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (ft) (fUft) (ft) (ft)

1-12236\1' On Grad 5.80 5.80 5.80 542 2.51 042 2.93 1.21 58.8 2.91 1.03 1.47 0.17 1.72 0.059 Grate Inl 0.002500 1.03 0,95 5.50 1.42 0.32 13.43

1-12236E On Grad 5.80 5.80 5.80 542 2.51 0.42 2.93 1.20 58.9 1.48 1.03 1.48 0.17 1.72 0.020 Grate InlE 0.002500 0.62 0.52 5.50 1.42 027 13.65

Title: Ellsworth Road
n:\...\storm cad\stormcad\rev-5-13-05\p_12236.stm
05/20105 08:21 :31 AM

AMEC Infrastructure Inc
© Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA + 1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003)
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Scenario: Base

Pipe Report

Label Upstreampownstrean Upstrean pstream Inle~pstreart pstream CalculatE cSystem Total Length ~onstructec Section Manning~ Full Upstrearr )ownstrearrUpstrearrpownstrean Upstreampownstrean Hydraulic Hydraulic Description
Node Node Inlet Rational Inlet System CA Intensity System (ft) Slope Size n Capacity Invert Invert Ground Ground Cover Cover Grade Grade

Area Coefficient CA (acres) (in/hr) Flow (ftlft) (cfs) Elevation Elevation Elevation Elevation (ft) (ft) Line In Line Out
(acres) (acres) (cfs) (ft) (ft) (ft) (ft) (ft) (ft)

P-12236- 1-12236\1' 0-12236 0.56 0.82 0.46 0.54 5.35 3.79 63.00 0.020952 18 inch 0.013 15.20 1,377.81 1,376.49 1,384.06 1,379.00 4.75 1.01 1,378.76 1,378.76

P-12236- 1-12236E 1-12236W 0.56 0.82 0.46 0.27 5.42 1.91 92.00 0.021087 18 inch 0013 15.25 1,379.79 1,377.85 1,384.06 1,384.06 2.77 4.71 1,38031 1,378.84

Title: Ellsworth Road
n:\... \slorm cad\stormcad\rev-5-13-05\p_12236.stm
05/20105 08 :21 :47 AM

AMEC Infrastructure Inc
© Haeslad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003]

Page 1 of 1



Scenario: Base

Pipe Report

Label Upstreampownstrean Upstream~pstream Inle~pstreart pstream CalculatE cSystem Total Length ::onstructec Section Manning Full Upstrearrpownstrean Upstrearr Jownstrean Wpstrearr !Jownstrean Hydraulic Hydrauli Description
Node Node Inlet Rational Inlet System CA Intensity System (ft) Slope Size n Capacity Invert Invert Ground Ground Cover Cover Grade Grade

Area Coefficient CA (acres) (in/hr) Flow (fUft) (cfs) Elevation Elevation Elevation Elevation (ft) (ft) Line In Line Out
(acres) (acres) (cfs) (ft) (ft) (ft) (ft) (ft) (ft)

P-12236- 1-12236\11 0-12236 0.56 0.82 0.46 0.54 5.35 3.79 63.00 0.020952 18 inch 0.013 15.20 1,377.81 1,376.49 1,384.06 1,379.00 4.75 1.01 1,378.76 1,378.76

P-12236- 1-12236E 1-12236W 0.56 082 0.46 0.27 5.42 1.91 92.00 0.021087 18 inch 0.013 15.25 1,379.79 1,377.85 1,384.06 1,384.06 2.77 4.71 1,380.31 1,37884

Title: Ellsworth Road
n:\...\storm cad\stormcad\rev-5-13-05\p_12236.stm
OS/20/05 08:21 :53 AM

AMEC Infrastructure Inc
© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003)
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Scenario: Base

M-64

Label Inlet Time Local ~ypassed Local Local f'.dditional Total Total Capture System f3ypassed Interceptec~ypassed Total Curb Gutter Inlet ongitudina Depth Depth Grate Gutter Gutter Gutter
Location of Tc Tc Intensity Rational K:;arryove Flow ~ypassedEfficienc~Rational Rational Rational f\ddltional nterceptec Opening Cross Type Slope In Out Length Width Ditch Ditch

f.'0ncentratio (min) (min) (in/hr) Flow (cfs) To Inlet Flow (%) Flow Flow Flow Flow Flow Length Slope (fUft) (fl) ( ft) (ft) (fl) Depth Spread
(min) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (ft) (fUft) (ft) (ft)

1-12236\'1 On Grad 580 580 5.80 8.21 3.80 0.42 4.22 1.92 54.4 4.09 1.73 2.07 0.19 2.30 0.059 Grate InlE 0.002500 1.07 0.93 5.50 1.42 0.36 15.47

1-12236E On Grad 5.80 580 5.80 8.21 3.80 0.42 4.22 1.92 54.6 2.07 1.73 2.07 0.19 2.30 0.020 Grate InlE 0.002500 0.71 0.60 5.50 1.42 0.31 15.66

Title: Ellsworth Road
n:\...\storm cad\stormcad\rev-5-13-05\p_12236.stm
05/20/05 08:24:22 AM

AMEC Infrastructure Inc
© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003]
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Scenario: Base

Storm Drains @ Station 118+50
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Title: Ellsworth Road
n:\...\storm cad\stormcadlrev-5-13-05Ip_11850.stm AMEC Infrastructure Inc
05/20105 12:45:57 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003]
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ofile
Scenario: Base

Storm Drains @ Station 118+42.73
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Tille: Ellsworth Road

n:\...\storm cad\stormcad\rev-5-13-05\p_11850.stm AMEC Infrastructure Inc
05/20105 12:45:40 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003]

Page 1 of 1



Scenario: Base

M-64

Label Inlet Time Local ~ypassed Local Local ~dditional Total Total Capture System Bypassed Interceptec~ypassed Total Curb Gutter Inlet ongitudina Depth Depth Grate Gutter Gutter Gutter
Location of Tc Tc Intensity Rational ~arryove Flow ~ypassedEfficiency Rational Rational Rational ~dditional nterceptec Opening Cross Type Slope In Out Length Width Ditch Ditch

~oncentratio (min) (min) (in/hr) Flow (cfs) To Inlet Flow (%) Flow Flow Flow Flow Flow Length Slope (fUft) (ft) (ft) (ft) (ft) Depth Spread
(min) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (ft) (fUft) (ft) (fl)

1-1185011' In Sag 4.88 4.88 0.00 5.64 4.38 2.86 7.24 0.00 100.0 8.67 0.00 4.38 0.00 7.24 7.00 0.059 Combination Ir 3.76 3.05 5.50 1.42 0.40 17.35

1-11850E In Sag 4.88 4.88 000 5.64 4.38 2.86 7.24 0.00 100.0 4.38 0.00 4.38 0.00 7.24 7.00 0.059 Combination Ir 2.62 2.45 5.50 1.42 0.40 17.35

Title: Ellsworth Road
n:\...\storm cadlstormcad\rev-5-13-05\p_11850.stm
05/20/05 01 :00: 17 PM

AMEC Infrastructure Inc
© Haestad Methods. Inc. 37 Brookside Road Waterbury. CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003]
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Scenario: Base

Pipe Report

Label Upstreampownstrean UpstreamWpstream InlE Upstreart pstream CalculatE <System Total Length ~onstructe( Section Mannings Full Upstrean pownstrean Upstrearrpownstrean Wpstreambownstrean Hydraulic Hydraulicpescription
Node Node Inlet Rational Inlet System CA Intensity System (ft) Slope Size n Capacity Invert Invert Ground Ground Cover Cover Grade Grade

Area Coefficient CA (acres) (in/hr) Flow (fUft) (cfs) Elevation Elevation Elevation Elevation (ft) (ft) Line In Line Out
(acres) (acres) (cfs) (ft) (ft) (ft) (ft) (ft) (ft)

P-11850- 1-11850V> 0-11850 0.94 082 0.77 1.54 5.59 16.89 64.00 0.021094 18 inch 0013 15.26 1,377.85 1,376.50 1,383.26 1,379.00 3.91 1.00 1,380.90 1,379.25

P-11850- 1-11850E 1-11850W 0.94 0.82 0.77 0.77 5.64 8.49 92.00 0.020543 18 inch 0.013 15.06 1,379.77 1,377.88 1,383.26 1,383.26 1.99 3.88 1,382.22 1,381.61

Title: Ellsworth Road
n:\...\storm cad\stormcad\rev-5-13-05\p_11850.stm
05/20105 01 :00:36 PM

AMEC Infrastructure Inc
© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003]
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Scenario: Base

M-64

Label Inlet Time Local Bypassed Local Local Additional Total Total Capture System Sypassed nterceptec~ypassed Total Curb Gutter Inlet ongitudina Depth Depth Grate Gutter Gutter Gutter
Location of Tc Tc Intensity Rational Carryove Flow Bypassed Efficiency Rational Rational Rational ~dditional nterceptec Opening Cross Type Slope In Out Length Width Ditch Ditch

I--oncentratio (min) (min) (in/hr) Flow (cfs) To Inlet Flow (%) Flow Flow Flow Flow Flow Length Slope (fUft) (ft) (ft) (ft) (ft) Depth Spread
(min) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (ft) (fUft) (ft) (ft)

1-11850\11 In Sag 4.88 4.88 0.00 5.64 4.38 2.86 7.24 0.00 100.0 8.67 0.00 4.38 0.00 7.24 6.00 0.059 Combination Ir 3.76 3.05 5.50 1.42 0.43 18.60

1-11850E In Sag 4.88 4.88 0.00 5.64 4.38 2.86 7.24 0.00 100.0 4.38 0.00 4.38 0.00 7.24 6.00 0.059 Combination Ir 2.62 2.45 5.50 1.42 0.43 18.60

Title: Ellsworth Road
n:\...\storm cad\stormcad\rev-5-13-05\p_11850.stm
05/20105 12:46:35 PM

AMEC Infrastructure Inc
© Haestdd Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003]

Page 1 of 1



Scenario: Base

Storm Drains @ Station 133+00
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Title: Ellsworth Road
n:\...\storm cad\stormcad\rev-5-13-05\p_13300.stm AMEC Infrastructure Inc
05/20105 01 :38:51 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003J
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ofile
Scenario: Base

Storm drains @ Station 133+00
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Title: Ellsworth Road
n:I... lstorm cadlstormcadlrev-5-13-05Ip_13300.stm
05/20105 01 :39: 15 PM © Haestad Methods, Inc.
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AMEC Infrastructure Inc
37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003]
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Scenario: Base

M-64

Label Inlet Time Local Bypassed Local Local V\dditional Total Tolal Capture System Bypassed nterceptecl3ypasse~l, Total Curb Gutter Inlet ongitudina Depth Depth Grate Gutter Gutter Gutter
Location of Tc Tc Intensity Rational ~arryove Flow l3ypassed Efficiency Rational Rational Rational V\dditionall nterceptec Opening Cross Type Slope In Out Length Width Ditch Ditch

~oncentratio (min) (min) (in/hr) Flow (cfs) To Inlet Flow (%) Flow Flow Flow Flow Flow Length Slope (fUft) (ft) (ft) (ft) (ft) Depth Spread
(min) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (ft) (fUft) (ft) (ft)

1-13300'1 On Grad 6.21 6.21 6.21 5.31 2.59 0.00 2.59 0.66 74.3 3.42 0.66 1.92 0.00 1.92 0.059 Grate InlE 0.002706 0.84 0.70 5.50 1.42 0.31 12.60

1-13300E On Grad 5.88 5.88 5.88 5.40 3.36 0.00 3.36 1.85 45.1 1.52 185 1.52 0.00 1.52 0059 Grate InlE 0.002706 0.55 0.46 5.50 1.42 0.33 13.96

Title: Ellsworth Road
n:\...\storm cad\stormcad\rev-5-13-05\p_13300.stm
05/20105 01 :40:01 PM

AMEC Infrastructure Inc
© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003]
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Scenario: Base

Pipe Report

Label Upstream Downstrean Upstrearr~pstream Inle Upstreart pstream CalculatE <System Total Length :::onstructec Section Manning Full Wpstrearr Jownstrearr UpstreamDownstrearr Upstrearr Jownstrearr Hydraulic Hydraulic Descripti'Jn
Node Node Inlet Rational Inlet System CA Intensity System (ft) Slope Size n Capacity Invert Invert Ground Ground Cover Cover Grade Grade

Area Coefficient CA (acres) (in/hr) Flow (fUft) (cfs) Elevation Elevatiorr Elevation Elevation (ft) (ft) Line In Line Out
(acres) (acres) (cfs) (ft) (ft) (ft) (ft) (ft) (ft)

P-13300- 1-13300V 0-13300 059 0.82 0.48 0.64 5.31 3.42 68.00 0.027206 18 inch 0.013 17.33 1,377.57 1,375.72 1,384.54 1,378.50 5.47 1.28 1,378.27 1,377.93

P-13300- 1-13300E 1-13300W 0.77 0.80 0.62 0.28 5.40 1.52 92.00 0.027065 18 inch 0.013 17.28 1,380.10 1,377.61 1,384.54 1,384.54 2.94 5.43 1,380.56 1,378.41

Title: Ellsworth Road
n:\... lstorm cadlslormcadlrev-5-13-05Ip_13300.stm
05/20/05 01 :39:45 PM

AMEC Infrastructure Inc
© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003]
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Scenario: Base

M-64

Label Inlet Time Local ~ypassed Local Local f,dditionall Total Total Capture System Bypassed Interceptec Bypasse~l, Total Curb Gutter Inlet ongitudina Depth Depth Grate Gutter Gutter Gutter
Location of Tc Tc Intensity Rational ~arryove Flow ~ypassedEfficiency Rational Rational Rational Additionallnterceptec Opening Cross Type Slope In Out Length Width Ditch Ditch

f'oncentratio (min) (min) (in/hr) Flow (ds) To Inlet Flow (%) Flow Flow Flow Flow Flow Length Slope (flirt) (rt) (rt) (ft) (ft) Depth Spread
(min) (ds) (ds) (ds) (ds) (cfs) (ds) (cfs) (ds) (rt) (flirt) (ft) (f!)

1-13300\1' On Grad 6.21 6.21 6.21 8.06 3.93 0.00 3.93 1.17 702 4.78 1.17 2.76 0.00 2.76 0.059 Grate Inlc 0.002706 1.01 0.84 5.50 1.42 0.35 14.81

1-13300E On Grad 5.88 5.88 5.88 8.18 5.10 000 5.10 3.05 40.2 2.05 3.05 2.05 0.00 2.05 0059 Grate Inlc 0.002706 0.64 0.54 5.50 1.42 0.38 16.38

Title: Ellsworth Road
n:\...\storm cad\stormcad\rev-5-13-05\p_13300.stm
05/20105 01 :40:50 PM

AMEC Infrastructure Inc
© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003]
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Scenario: Base

Storm Drains @ Station 152+71 .21

0-15271

1-15271W J

~ 1-15271E
Title: Ellsworth Road
n:\...\storm cad\stormcad\rev-5-13-05\p_15271.stm AMEC Infrastructure Inc
05/20105 02:06:10 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003]
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'rofile
Scenario: Base

0+00 1+00

',-
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0001,382,00
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~ iU;E E1,380.00
oci5Eil:Ol

1,379,00

1,378.00

1,377.00

1,376.00

1,375.00

1,374.00
2+00

Elevation (tt)

Tille: Ellsworth Road
n:\",\storm cad\stormcad\rev-5-13-05\p_15271 ,stm
05/20/05 02:06:30 PM © Haestad Methods, Inc,

Station (tt)

AMEC Infrastructure Inc
37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003]
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Scenario: Base

M-64

Label Inlet Time Local ~ypassed Local Local Additional Total Total Capture System Bypassed nterceptec~ypassed Total Curb Gutter Inlet ongitudina Depth Depth Grate Gutter Gutter Gutter
Location of Tc Tc Intensity Rational Carryove Flow ~ypassedEfficiency Rational Rational Rational P-dditional nterceptec Opening Cross Type Slope In Out Length Width Ditch Ditch

oncentratio (min) (min) (in/hr) Flow (cfs) To Inlet Flow (%) Flow Flow Flow Flow Flow Length Slope (flIft) (ft) (ft) (ft) (ft) Depth Spread
(min) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (ft) (fUft) (ft) (fl)

1-15271\1' On Grad 2.99 2.99 2.99 5.64 1.07 0.00 1.07 0.38 64.3 1.55 0.38 0.69 0.00 0.69 0.059 Grate Inl 0.002571 0.55 0.47 5.50 1.42 0.23 8.97

1-15271 E On Grad 2.83 2.83 2.83 5.64 1.37 0.00 1.37 0.51 63.0 0.86 0.51 0.86 0.00 0.86 0.059 Grate InlE 0.002571 0.41 0.35 5.50 1.42 0.25 9.90

Title: Ellsworth Road
n:\...\storm cad\stormcad\rev-5-13-05\p_15271.stm
05/20105 02:12:17 PM

AMEC Infrastructure Inc
© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003]
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Scenario: Base

Pipe Report

Label Upstreampownstrean Upstrean Jpstream InlE Upstreart pstream CalculatE d3ystem Total Length onstructec Section Manning~ FuJI ~pstrean pownstreanlJpstrean JownstreanfJpstrean )ownstrean Hydraulic Hydraulic Description
Node Node Inlet Rational Inlet System CA Intensity System (ft) Slope Size n Capacity Invert Invert Ground Ground Cover Cover Grade Grade

Area Coefficient CA (acres) (in/hr) Flow (fUft) (cfs) Elevation Elevation Elevation Elevation (ft) (ft) Line In Line Out
(acres) (acres) (cfs) (ft) (ft) (ft) (ft) (ft) (ft)

P-15271- 1-152711/1 0-15271 0.23 0.82 0.19 0.27 5.64 1.55 94.00 0.022021 18inch 0013 15.59 1,376.12 1,374.05 1,387.56 1,377.50 9.94 1.95 1,376.59 1,375.90

P-15271- 1-15271 E 1-15271W 0.30 0.80 0.24 0.15 5.64 0.86 92.00 0.021848 18 inch 0.013 15.53 1,381.69 1,379.68 1,387.56 1,387.56 4.37 6.38 1,382.04 1,379.92

Title: Ellsworth Road
n:\...\storm cad\stormcad\rev-5-13-05\p_15271.stm
05/20105 02:07: 15 PM

AMEC Infrastructure Inc
© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003]
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Scenario: Base

M-64

Label Inlet Time Local ~ypassed Local Local i\dditional Total Total Capture System Bypassed nterceptec~ypassed Total Curb Gutter Inlet ongitudina Depth Depth Grate Gutter Gutter Gutter
Location of Tc Tc Intensity Rational Carryove Flow Bypassed Efficiency Rational Rational Rational f,dditional nterceptec Opening Cross Type Slope In Out Length Width Ditch Ditch

oncentratio (min) (min) (in/hr) Flow (cfs) To Inlet Flow (%) Flow Flow Flow Flow Flow Length Slope (ftlft) (ft) (ft) (ft) (ft) Depth Spread
(min) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (ft) (ftlft) (ft) (ft)

1-15271V\ On Grad 2.99 2.99 2.99 8.52 1.62 0.00 1.62 0.66 59.5 2.17 0.66 0.96 0.00 0.96 0.059 Grate InlE 0.002571 0.66 0.56 5.50 1.42 0.27 10.58

1-15271E On Grad 2.83 2.83 283 8.52 2.07 0.00 2.07 0.87 58.1 1.20 0.87 1.20 0.00 1.20 0.059 Grate InlE 0.002571 0.48 0.41 5.50 1.42 0.29 11.66

Title: Ellsworth Road
n:I... lstorm cadlstormcadlrev-5-13-05Ip_15271.stm
05/20105 02:07:55 PM

AMEC Infrastructure Inc
© Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003)
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Scenario: Base

Storm Drains @ Station 147+95.54

0-14795
~

1-14795W

"r""
I

0..

1-14795E
Title: Ellsworth Road
n:\...\storm cad\stormcad\rev-5-13-05\p_14 795.stm AMEC Infrastructure Inc
05/20105 02:48:38 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003J
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rofile
Scenario: Base

Storm Drains @ Station 147+95.49
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1,384.00

1,383.00
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Concrete
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1,378.00

1,377.00
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1,375.00

1,374.00
2+00

Elevation (ft)

Title: Ellsworth Road
n:\...\s torm ca d\stormcad\rev-5-1 3-05\p_ 14795.s tm
05/20105 02:48:55 PM © Haestad Methods, Inc.

Station (tt)

AMEC Infrastructure Inc
37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003]
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Scenario: Base

M-64

Label Inlet Time Local ~ypassed Local Local f\dditional Total Total Capture System ~ypassed nterceptec~ypasse~l, Total Curb Gutter Inlet ongitudina Depth Depth Grate Gutter Gutter Gutter
Location of Tc Tc Intensity Rational tarryove Flow ~ypassedEfficienq Rational Rational Rational Io.dditionallnterceptec Opening Cross Type Slope In Out Length Width Ditch Ditch

oncentratio (min) (min) (in/hr) Flow (cfs) To Inlet Flow (%) Flow Flow Flow Flow Flow Length Slope (ftlft) (ft) (ft) (ft) (ft) Depth Spread
(min) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (ft) (fUft) (ft) (fl)

1-14795\1\ On Grad 6.30 6.30 6.30 5.28 2.70 0.38 3.08 1.30 57.9 3.51 1.14 1.57 0.16 1.79 0.059 Grate InlE 0.002571 1.31 0.81 5.50 1.42 0.33 13.63

1-14795E On Grad 5.93 5.93 5.93 5.38 3.53 0.51 4.04 1.77 56.1 1.98 1.55 1.98 0.22 227 0.059 Grate InlE 0.002571 0.71 0.60 5.50 1.42 0.36 15.13

Title: Ellsworth Road
n:\... \storm cad\stormcad\rev-5-13-05\p_14795.stm
05/20105 02:48:01 PM

AMEC Infrastructure Inc
© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003]
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Scenario: Base

Pipe Report

Label Upstream Jownstrean~pstrealT pstream Inle~pstreart pstream CalculatE cSystem Total Length :::onstructe Section Manning~ Full Upstrean pownstrean~pstrealTJownstrean~pstrealTJownstrean Hydraulic Hydraulicpescripti()n
Node Node Inlet Rational Inlet System CA Intensity System (ft) Slope Size n Capacity Invert Invert Ground Ground Cover Cover Grade Grade

Area Coefficient CA (acres) (in/hr) Flow (fUft) (cfs) Elevation Elevation Elevation Elevation (ft) (ft) Line In Line Out
(acres) (acres) (cfs) (ft) (ft) (ft) (ft) (ft) (ft)

P-14795- 1-14795V 0-14795 0.62 0.82 0.51 0.66 5.28 4.43 84.00 0.017381 18 inch 0.013 13.85 1,375.99 1,374.53 1,386.46 1,377.50 8.97 1.47 1,376.80 1,376.63

P-14795- 1-14795E 1-14795W 081 0.80 0.65 0.36 5.38 2.52 92.00 0.017391 18 inch 0.013 13.85 1,381.09 1,379.49 1,386.46 1,386.46 3.87 5.47 1,381.69 1,379.92

Title: Ellsworth Road
n:\...\storm cad\stormcad\rev-5-13-05\p_14795.stm
05/20/05 02:48: 15 PM

AMEC Infrastructure Inc
© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003]
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Scenario: Base

1V1-64

Label Inlet Time Local Bypassed Local Local I'\dditional Total Total Capture System Sypassed nterceptec Bypassed Total Curb Gutter Inlet ongitUdina Depth Depth Grate Gutter Gutter Gutter
Location of Tc Tc Intensity Rational ~arryove Flow Bypassed Efficiency Rational Rational Rational Additional nterceptec Opening Cross Type Slope In Out Length Width Ditch Ditch

~oncentratio (min) (min) (in/hr) Flow (cfs) To Inlet Flow (%) Flow Flow Flow Flow Flow Length Slope (fUft) (ft) (ft) (ft) (ft) Depth Spread
(min) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (ft) (fUft) (ft) (tt)

1-14795V On Grad 6.30 6.30 6.30 8.02 4.11 0.38 4.49 2.09 53.4 4.91 1.91 2.19 0.18 2.40 0.059 Grate InlE 0.002571 1.43 0.93 5.50 1.42 0.37 15.75

1-14795E On Grad 5.93 5.93 5.93 8.16 5.35 0.51 5.86 2.84 51.6 2.76 2.59 2.76 0.25 3.03 0.059 Grate Inl 0.002571 0.82 0.69 5.50 1.42 0.40 17.45

Title: Ellsworth Road
n:\...\storm cad\stormcad\rev-5-13-05\p_14795.stm
05/20105 02:49:47 PM

AMEC Infrastructure Inc
© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003]
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Scenario: Base

Storm Drains @ Station 143+03.06

0-14303

1-14303W

1-14303E
Title: Ellsworth Road
n:\...\storm cad\stormcad\rev-5-13-05\p_14303.stm AMEC Infrastructure Inc
05/20105 03:05:54 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003]
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Profile

Scenario: Base

Storm Drains @ Station 143+03.36

1,386.00

1,385.00

1,384.00

1,383.00

1,382.00
.:::

1,381.00

1,380.00 Elevation (ft)

1,379.00

1,378.00

1,377.00

1,376.00

1,375.00

1,374.00
0+00 1+00 2+00

Station (ft)

Title: Ellsworth Road
n:\... \storm cad\stormcad\rev-5-13-05\p_14303.stm
05/20105 03:06:11 PM © Haestad Methods, Inc.

AMEC Infrastructure Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003]

+1-203-755-1666 Page 1 of 1



Scenario: Base

M-64

I Label Inlet Time Local ~ypassed Local Local Additional Total Total Capture System Bypassed Interceptec~ypassed Total Curb Gutter Inlet ongitudina Depth Depth Grate Gutter Gutter Gutter
Location of Tc Tc Intensity Rational Carryove Flow ~ypassedEfficiency Rational Rational Rational V;dditional nterceptec Opening Cross Type Slope In Out Length Width Ditch Ditch

~oncentratio (min) (min) (in/hr) Flow (cfs) To Inlet Flow (%) Flow Flow Flow Flow Flow Length Slope (fUft) (ft) (ft) (ft) (ft) Depth Spread
(min) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (ft) (fUft) (ft) (ft)

1-14303V On Grad 5.87 5.87 587 5.41 2.90 1.30 4.20 1.85 56.1 3.62 1.27 1.63 0.57 2.36 0.059 Grate InlE 0.002571 1.29 1.05 5.50 1.42 0.36 15.36

1-14303E On Grad 5.47 5.47 5.47 5.46 3.71 1.77 5.48 2.51 54.1 2.01 1.70 2.01 0.81 2.97 0.059 Grate Inl 0.002571 0.94 0.78 5.50 1.42 0.40 17.01

Title: Ellsworth Road
n:\...\storm cad\stormcad\rev-5-13-05\p_14303.stm
05/20105 03:04:22 PM

AMEC Infrastructure Inc
© Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003]
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Scenario: Base

Pipe Report

Label Upstreampowristrearr~pstrearT pstream InlE Upstreart: pstream CalculatE cSystem Total Length :onstructec Section Manning Full UpstreamDownstrearrIJpstreanrpownstrearrIJpstreampownstrearr Hydraulic Hydraulic Description
Node Node Inlet Rational Inlet System CA Intensity System (ft) Slope Size n Capacity Invert Invert Ground Ground Cover Cover Grade Grade

Area Coefficient CA (acres) (in/hr) Flow (fUft) (cfs) Elevation Elevation Elevation Elevation (ft) (ft) Line In Line Out
(acres) (acres) (cfs) (ft) (ft) (ft) (ft) (ft) (ft)

P-14303- 1-14303\11 0-14303 0.65 0.82 0.53 0.66 5.41 7.33 90.00 0.038000 18 inch 0.013 20.48 1,378.34 1,374.92 1,385.18 1,377.70 534 1.28 1,379.39 1,377.07

P-14303- 1-14303E 1-14303W 0.84 0.80 0.68 0.37 5.46 4.17 92.00 0.037717 18 inch 0013 20.40 1,381.88 1,378.41 1,385.18 1,385.18 1.80 5.27 1,382.66 1,379.63

Title: Ellsworth Road
n:\... \storm cad\stormcad\rev-5-13-05\p_14303.stm
05/20105 03:04:35 PM

AMEC Infrastructure Inc
© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003]
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Scenario: Base

M-64

Label Inlet Time Local ~ypassed Local Local f,dditional Total Total Capture System Bypassed nterceptec~ypassed Total Curb Gutter Inlet ongitudina Depth Depth Grate Gutter Gutter Gutter
Location of Tc Tc Intensity Rational ~arryove Flow Bypassed Efficiency Rational Rational Rational f'l,dditional nterceptec Opening Cross Type Slope In Out Length Width Ditch Ditch

oncentratio (min) (min) (in/hr) Flow (cfs) To Inlet Flow (%) Flow Flow Flow Flow Flow Length Slope (fUft) (ft) (ft) (ft) (ft) Depth Spread
(min) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (ft) (fUft) (ft) (ft)

1-14303V On Grad 5.87 5.87 5.87 8.35 4.48 1.30 5.78 2.76 52.2 5.20 2.14 2.34 0.62 3.02 0.059 Grate Inl, 0.002571 1.43 1.15 5.50 1.42 0.40 17.36

1-14303E On Grad 5.47 5.47 5.47 8.43 5.74 1.77 7.51 3.72 50.4 289 2.85 2.89 088 3.78 0.059 Grate Inlt 0.002571 1.03 0.86 5.50 1.42 0.44 19.18

Title: Ellsworth Road
n:\...\storm cad\stormcad\rev-5-13-05\p_14303.stm
05/20105 03:07: 10 PM

AMEC Infrastructure Inc
© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
SlormCAD v5.5 [5.50031
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Scenario: Base

Storm Drains @ Station 138+11.24

0-13811
~

1-13811W

~ 1-13811E
Title: Ellsworth Road
n:\...\storm cad\stormcad\rev-5-13-05\p_13811.stm AMEC Infrastructure Inc
OS/23/05 07:49:24 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003]
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I Profile

Scenario: Base

1,384.00

1,375.00
2+000+00 1+00

1,383.00

1,382.00

1,381.00

1,380.00

1,379.00

1,378.00

1,377.00

1,376.00

Elevation (ft)

Tille: Ellsworth Road
n:\...\storm cad\stormcad\rev-5-13-05\p_13811.stm
05/23/05 07:49:40 AM © Haestad Methods, Inc.

Station (ft)

AMEC Infrastructure Inc
37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003]

Page 1 of 1



Scenario: Base

M-64

Label Inlet Time Local ~ypassed Local Local ~dditional Total Total Capture System Bypassed nterceptec~ypassed Total Curb Gutter Inlet ongitudina Depth Depth Grate Gutter Gutter Gutter
Location of Tc Tc Intensity Rational~arryove Flow Bypassed Efficiency Rational Rational Rational IA.dditional nterceptec Opening Cross Type Slope In Out Length Width Ditch Ditch

f..-oncentratio (min) (min) (in/hr) Flow (cfs) To Inlet Flow (%) Flow Flow Flow Flow Flow Length Slope (fUft) (ft) (ft) (ft) (tt) Depth Spread
(min) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (tt) (fUft) (ft) (tt)

1-13811V On Grad 5.80 5.80 5.80 5.42 2.91 1.85 4.76 2.14 54.9 3.55 1.31 1.60 0.83 2.61 0.059 Grate Inl( 0.002671 1.60 1.10 5.50 1.42 0.38 15.99

1-13811E On Grad 5.41 5.41 5.41 5.53 3.76 2.51 6.27 2.94 53.0 1.99 1.77 1.99 1.18 3.33 0.059 Grate Inl( 0.002571 0.99 0.83 5.50 1.42 0.41 17.91

Title: Ellsworth Road
n:\...\storm cad\stormcad\rev-5-13-05\p_13811.stm
05/23/05 08:09:52 AM

AMEC Infrastructure Inc
© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003]
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Scenario: Base

Pipe Report

Label Upstream Downstrean Upstrearr pstream Inle~pstreart pstream CalculatE <System Total Length ~onstructecSection Manning~ Full Upstrean pownstrean~pstrearrJownstrean~pstrearrbownstrean Hydraulic Hydraulic Description
Node Node Inlet Rational Inlet System CA Intensity System (tt) Slope Size n Capacity Invert Invert Ground Ground Cover Cover Grade Grade

Area Coefficient CA (acres) (in/hr) Flow (fUtt) (cfs) Elevation Elevation Elevation Elevation (tt) (ft) Line In Line Out
(acres) (acres) (cfs) (ft) (tt) (ft) (ft) (ft) (tt)

P-13811- 1-13811'1\ 0-13811 0.65 0.82 0.53 0.65 5.42 8.09 42.00 0.054048 18inch 0.013 24.42 1,377.60 1,375.33 1,383.66 1,378.00 4.56 1.17 1,378.70 1,377.53

P-13811- 1-13811E 1-13811W 0.84 080 0.68 0.36 5.53 4.62 92.00 0.032174 18 inch 0.013 18.84 1,380.62 1,377.66 1,383.66 1,383.66 1.54 4.50 1,381.45 1,379.20

Title: Ellsworth Road
n:\...\storm cad\slormcad\rev-5-13-05\p_13811.slm
05/23/05 08:10:06 AM

AMEC Infrastructure Inc
© Haeslad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003]

Page 1 of 1



Scenario: Base

M-64

Label Inlet Time Local ~ypassed Local Local V-dditlonal Total Total Capture System Bypassed nterceptec Bypassed Total Curb Gutter Inlet ongitudina Depth Depth Grate Gutter Gutter Gutter
Location of Tc Tc Intensity Rational ~arryover Flow ~ypassedEfficiency Rational Rational Rational Additional nterceptec Opening Cross Type Slope In Out Length Width Ditch Ditch

~oncentratio (min) (min) (in/hr) Flow (cfs) To Inlet Flow (%) Flow Flow Flow Flow Flow Length Slope (fUft) (ft) (ft) (ft) (ft) Depth Spread
(min) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (ft) (fUft) (ft) (ft)

1-138111/\ On Grad 5.80 5.80 5.80 8.21 4.41 1.85 6.26 3.03 51.6 506 2.13 2.28 0.89 3.23 0.059 Grate Inl~ 0.002671 1.69 1.19 5.50 1.42 0.41 17.76

1-13811E On Grad 5.41 5.41 5.41 8.36 5.69 2.51 8.20 4.11 49.8 2.84 2.85 284 1.26 4.09 0.059 Grate Inlt 0.002571 1.08 0.89 5.50 1.42 0.45 19.84

Title: Ellsworth Road
n:\... \storm cad\stormcad\rev-5-13-05\p_13811 .stm
05/23/05 08:10:37 AM

AMEC Infrastructure Inc
© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003]
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Scenario: Base

Storm Drains @ Station 137+00
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1-13700E
Title: Ellsworth Road

n:\...\storm cad\stormcad\rev-5-13-05\p_13700.stm AMEC Infrastructure Inc
05/23/05 08:43:55 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003)
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0+00

Profile
Scenario: Base

Storm Drains @ Station 137+00

1+00

Station (ft)

1,384.00

1,383.00

1,382.00

1,381.00

1,380.00

1,379.00

1,378.00

1,377 .00

1,376.00

1,375.00
2+00

Elevation (ft)

Title: Ellsworth Road
n:\...\storm cad\stormcad\rev-5-13-05\p_13700.stm AMEC Infrastructure Inc
05/23/05 08:45:17 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003)
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Scenario: Base

M-64

Label Inlet Time Local Bypassed Local Local fA.dditional Total Total Capture System ~ypassedl[nterceptecf3ypassed Total Curb Gutter Inlet ongitudina Depth Depth Grate Gutter Gutter Gutter
Location of Tc Tc Intensity Rational tarryove Flow ~ypassedEfficienc~Rational Rational Rational f'\dditional nterceptec Opening Cross Type Slope In Out Length Width Ditch Ditch

Joncentratio (min) (min) (in/hr) Flow (cfs) To Inlet Flow (%) Flow Flow Flow Flow Flow Length Slope (fUft) (tt) (tt) (tt) (ft) Depth Spread
(min) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (ft) (ftift) (ft) (ft)

1-13700Vi In Sag 6.94 6.94 0.00 5.10 5.52 2.80 8.32 0.00 100.0 12.59 0.00 5.52 0.00 8.32 6.00 0.059 Combination Ir 4.57 3.24 5.50 1.42 0.46 20.28

1-13700E In Sag 6.48 6.48 0.00 5.23 7.24 4.79 12.03 0.00 100.0 7.24 0.00 7.24 0.00 12.03 6.00 0.059 Combination Ir 3.50 3.06 5.00 1.42 0.57 25.48

Title: Ellsworth Road
n:I...lstorm cadlstormcadlrev-5-13-05\p_13700.stm
OS/23/05 08:46:07 AM

AMEC Infrastructure Inc
© Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003)
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Scenario: Base

Pipe Report

Label Upstreampownstrean Upstrearr~pstream Inle Upstreart pstream CalculatE <System Total Length ~onstructecSection Manning Full Upstrearrpownstrean Upstrearr Jownstrean Upstrearr Jownstrean Hydraulic Hydraulicpescription
Node Node Inlet Rational Inlet System CA Intensity System (ft) Slope Size n Capacity Invert Invert Ground Ground Cover Cover Grade Grade

Area Coefficient CA (acres) (in/hr) Flow (fUft) (cfs) Elevation Elevation Elevation Elevation (ft) (ft) Line In Line Out
(acres) (acres) (cfs) (ft) (ft) (ft) ( ft) (ft) (ft)

P-13700- 1-13700V' 0-13700 1.31 0.82 1.07 2.45 5.10 23.14 64.00 0.032031 18 inch 0.013 18.80 1,377.47 1,375.42 1,383.56 1,378.00 4.59 1.08 1,380.71 1,377.60

P-13700- 1-13700E 1-13700W 1.71 0.80 1.37 1.37 5.23 13.32 92.00 0.031848 18 inch 0.013 1874 1,380.46 1,377.53 1,383.56 1,383.56 1.60 4.53 1,383.52 1,382.04

Title: Ellsworth Road
n:\... \slorm cad\stormcad\rev-5-13-05\p_13700.stm
05/23/05 08:46:22 AM

AMEC Infrastructure Inc
© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003]

Page 1 of 1



Scenario: Base

M-64

Label Inlet Time Local ~ypassed Local Local Additionall Total Total Capture System Bypassed nterceptec~ypassed Total Curb Gutter Inlet ongitudina Depth Depth Grate Gutter Gutter Gutter
Location of Tc Tc Intensity Rational Carryove Flow f3ypassed Efficienc~ Rational Rational Rational f\ddltional nterceptec Opening Cross Type Slope In Out Length Width Ditch Ditch

oncentratio (min) (min) (in/hr) Flow (cfs) To Inlet Flow (%) Flow Flow Flow Flow Flow Length Slope (fUft) (ft) (ft) (ft) (ft) Depth Spread
(min) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (ft) (fUft) (fl) (fl)

1-13700\fl In Sag 6.94 6.94 0.00 7.78 8.41 2.80 11.21 0.00 100.0 19.18 0.00 8.41 0.00 11.21 6.00 0.059 Combination Ir 7.46 5.26 5.50 1.42 0.54 24.30

1-13700E In Sag 6.48 6.48 0.00 7.95 11.01 4.79 15.80 0.00 100.0 11.01 0.00 11.01 0.00 15.80 6.00 0.059 Combination Ir 3.83 3.10 5.00 1.42 0.65 29.95

Title: Ellsworth Road
n:I... lstorm cadlstormcadlrev-5-13-05Ip_13700.stm
05/23/05 08:47:09 AM

AMEC Infrastructure Inc
© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003]

Page 1 of 1



Scenario: Base
.11
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I
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1-16928

1-169181-16426

System 1: Ellsworth Channel Outfall Storm Drain System

1-160971-15943W

T
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TiUe: Ellsworlh Road
n:\...\syslem1-rev-5-13-05-cf75-graleonly.slm
05/18/05 02:04:19 PM
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Scenario: Base

M-64

Label Inlet Time Local Local Local Total f3ypassed Capture System ~ypassed nterceptec Total Curb Gutter Inlet ongitudina Depth Depth Grate Gutter Gutter Gutter
Location of Tc Intensity Rational Flow Tc Efficiency Rational Rational Rational nterceptec Opening Cross Type Slope In Out Length Width Ditch Ditch

oncentratio (min) (in/hr) Flow To Inlet (min) (%) Flow Flow Flow Flow Length Slope (fUft) (ft) (ft) , (ft) (ft) Depth Spread
(min) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (ft) (fUft) (ft) (ft)

1-16097 In Sag 4.65 4.65 5.64 2.00 6.30 0.00 100.0 6.30 0.00 6.30 6.30 6.40 0.059 Combination Ir 0.97 0.97 5.50 1.42 0.39 16.57

1-15943V On Grad 6.78 6.78 5.15 2.76 2.76 6.78 58.7 1.62 1.14 1.62 1.62 0.059 Grate Inlet 0.002615 0.48 0.48 5.50 1.42 0.32 13.01

1-16918 On Grad 6.33 6.33 5.27 2.83 4.02 6.33 48.3 1.94 2.08 1.94 1.94 0.059 Grate Inlet 0.003072 0.53 0.53 5.50 1.42 0.35 14.59

1-17410 On Grad 6.34 6.34 5.27 2.78 2.78 6.34 57.3 1.60 1.19 1.60 1.60 0.059 Grate Inlet 0.003072 0.47 0.47 5.50 1.42 0.31 12.65

1-17420 On Grad 6.01 6.01 5.36 3.50 3.50 6.01 55.7 1.95 1.55 1.95 1.95 0.059 Grate Inlet 0.003072 0.53 0.53 5.50 1.42 0.33 13.82

1-16928 On Grad 5.97 5.97 5.37 3.55 5.10 5.97 47.0 2.40 2.70 2.40 2.40 0.059 Grate Inlet 0.003072 0.59 0.59 5.50 1.42 0.38 15.99

1-16426 On Grad 6.03 6.03 5.36 2.87 4.98 6.03 41.9 2.09 2.89 2.09 2.09 0.059 Grate Inlet 0.003072 0.55 0.55 5.50 1.42 0.37 15.85

1-15943E On Grad 6.42 6.42 5.25 3.57 3.57 6.42 56.8 2.03 1.54 2.03 2.03 0.059 Grate Inlet 0.002615 0.54 0.54 5.50 1.42 0.34 14.37

1-16107 In Sag 2.26 2.26 5.64 1.24 6.55 0.00 100.0 6.55 0.00 6.55 6.55 6.40 0.059 Combination I 0.99 0.99 5.50 1.42 0.39 16.98

1-16243 On Grad 2.50 2.50 5.64 1.24 5.22 2.50 30.1 1.57 3.65 1.57 1.57 0.059 Grate Inlet 0.003072 0.47 0.47 5.50 1.42 0.38 16.13

1-16435 On Grad 6.08 6.08 5.34 3.53 6.22 6.08 39.4 2.45 3.77 2.45 2.45 0.059 Grate Inlet 0.003072 0.59 0.59 5.50 1.42 0.39 16.80

Tille: Ellsworth Road
n:\...\system1-rev-5-13-05-d75-grateonly.stm
05/18/05 02:04:40 PM

AMEC Infrastructure Inc
© Haestad Methods. Inc. 37 Brookside Road Waterbury. CT 06708 USA +1-203-755-1666

Project Engineer: Guihua Li
StormCAD v5.5 [5.5003]
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Scenario: Base

Pipe Report

Label Upstream Jownstrean Upstrearr ~pstream InlelJpstreart pstream Calculate tSystem Total Length ~onstructe( Section Manning~ Full ~pstrearr pownstrean UpstrearrPownstreanlJpstrearr Downstrean Hydraulic Hydraulic pescription
Node Node Inlet Rational Inlet SystemCA Intensity System (ft) Slope Size n Capacity Invert Invert Ground Ground Cover Cover Grade Grade

Area Coefficient CA (acres) (in/hr) Flow (fUft) (cfs) Elevation Elevation Elevation Elevation (ft) (ft) Line In Line Out
(acres) (acres) (cfs) (ft) (ft) (ft) (ft) (ft) (ft)

P-13 1-16097 J-6 0.43 0.82 0.35 1.11 5.64 6.30 31.00 0.085161 18 inch 0.013 30.65 1,382.77 1,380.13 1,386.56 1,387.00 2.29 5.37 1,383.74 1,382.33
P-15 J-6 MH-15943 N/A N/A N/A 4.85 3.93 19.21 154.00 0.001818 30 inct 0.013 17.49 1,379.53 1,379.25 1,387.00 1,387.50 4.97 5.75 1,382.18 1,381.87
P-16 1-15943W MH-15943 0.65 0.82 0.53 0.31 5.15 1.62 30.00 0.130000 18 inct 0.013 37.87 1,383.46 1,379.56 1,386.66 1,387.50 1.70 6.44 1,383.94 1,381.87
P-18 MH-15943 MH-15714 N/A N/A N/A 5.54 3.84 21.46 227.00 0.001806 30 inct 0.013 17.43 1,379.25 1,378.84 1,387.50 1,387.86 5.75 6.52 1,381.58 1,381.07
P-19 MH-15714 MH-15623 N/A N/A N/A 5.54 3.72 20.79 119.00 0.001849 30 inct 0.013 17.64 1,378.84 1,378.62 1,387.86 1,388.59 6.52 7.47 1,380.87 1,380.51
P-20 MH-15623 0-15623 N/A N/A N/A 5.54 3.66 20.43 120.00 0.041667 30 inct 0.013 83.72 1,378.62 1,373.62 1,388.59 1,377.20 7.47 1.08 1,380.13 1,375.50
P-5 1-16918 J-2 0.65 0.82 0.53 0.37 5.27 1.94 31.00 0.059032 18 inct 0.013 25.52 1,384.77 1,382.94 1,388.56 1,389.40 2.29 4.96 1,385.30 1,383.83
P-7 J-2 MH-16861 N/A N/A N/A 1.47 4.62 6.85 107.90 0.005283 24 inch 0.013 16.44 1,382.65 1,382.08 1,389.40 1,389.00 4.75 4.92 1,383.58 1,383.20
P-21 MH-16861 MH-16510 N/A N/A N/A 1.47 4.52 6.70 300.00 0.003967 24 inch 0.013 14.25 1,382.08 1,380.89 1,389.00 1,388.10 4.92 5.21 1,383.05 1,382.76
P-22 MH·16510 J-3 N/A N/A N/A 1.47 4.24 6.28 74.40 0.002151 30 inct 0.013 19.02 1,380.39 1,380.23 1,388.10 1,387.80 5.21 5.07 1,382.75 1,382.73
P-1 1-17410 MH-17410 0.64 0.82 0.52 0.30 5.27 1.60 34.00 0.032059 18 inct 0.013 18.81 1,385.69 1,384.60 1,390.26 1,390.71 3.07 4.61 1,386.16 1,385.41
P-2 1-17420 MH-17410 0.83 0.78 0.65 0.36 5.36 1.95 57.00 0.011754 18 inct 0.013 11.39 1,385.26 1,384.59 1,390.26 1,390.71 3.50 4.62 1,385.79 1,385.41
P-3 MH-17410 MH-17110 N/A N/A N/A 0.66 5.25 3.49 300.00 0.003000 24 inct 0.013 12.39 1,384.56 1,383.66 1,390.71 1,389.90 4.15 4.24 1,385.29 1,384.40
P-23 MH-17110 J-1 N/A N/A N/A 0.66 4.84 3.22 182.30 0.005266 24 inct 0.013 16.42 1,383.66 1,382.70 1,389.90 1,389.40 4.24 4.70 1,384.29 1,383.92
P-24 J-1 J-2 N/A N/A N/A 1.10 4.63 5.16 9.80 0.005102 24 inct 0.013 16.16 1,382.70 1,382.65 1,389.40 1:389.40 4.70 4.75 1,383.83 1,383.83
P-25 1-16928 J-1 0.84 0.78 0.66 0.44 5.37 2.40 57.00 0.030351 18 inct 0.013 18.30 1,384.70 t,382.97 1,388.60 1,389.40 2.40 4.93 1,385.29 1,383.92
P-26 J-3 J-4 N/A N/A N/A 1.92 4.19 8.13 9.80 0.002041 30 inct 0.013 18.53 1,380.23 1,380.21 1,387.80 1,387.80 5.07 5.09 1,382.70 1,382.70
P-27 J-4 MH-16244 N/A N/A N/A 2.31 4.19 9.75 182.30 0.002249 30 inct 0.013 19.45 1,380.21 1,379.80 1,387.80 1,387.30 5.09 5.00 1,382.66 1,382.56
P-28 1-16426 J-4 0.65 0.82 0.53 0.39 5.36 2.09 31.00 0.045806 18 inct 0.013 22.48 1,382.15 1,380.73 1,387.06 1,387.80 3.41 5.57 1,382.70 1,382.70
P-29 MH-t6244 J-5 N/A N/A N/A 2.59 4.08 10.65 136.00 0.001838 30 inct 0.013 17.58 1,379.80 1,379.55 1,387.30 1,387.30 5.00 5.25 1,382.52 1,382.43
P-30 J-5 J-6 N/A N/A N/A 3.74 3.94 14.85 10.00 0.002000 30 inct 0.013 18.34 1,379.55 . 1,379.53 1,387.30 1,387.00 5.25 4.97 1,382.34 1,382.33
P-33 1-15943E J-16 0.84 0.80 0.68 0.38 5.25 2.03 22.75 0.032967 18 inch 0.013 19.07 1,383.54 1,382.79 1,386.66 1,387.16 1.62 2.87 1,384.08 1,383.13
P-34 J-16 MH-15943 N/A N/A N/A 0.38 5.23 2.02 36.50 0.091507 18 inct 0.013 31.77 1,382.79 1,379.45 1,387.16 1,387.50 2.87 6.55 1,383.33 1,381.87
P-35 1-16107 J-17 0.28 0.78 0.22 1.15 5.64 6.55 22.75 0.040000 18 inct 0.013 21.01 1,383.82 1,382.91 1,386.56 1,386.89 1.24 2.48 1,384.81 1,383.55
P-36 J-17 J-5 N/A N/A N/A 1.15 5.64 6.55 35.25 0.079149 18 inct 0.013 29.55 1,382.91 1,380.12 1,386.89 1,387.30 2.48 5.68 1,383.90 1,382.43
P-37 1-16243 J-18 0.28 0.78 0.22 0.28 5.64 1.57 22.75 0.039560 18 inct 0.013 20.89 1,384.06 1,383.16 1,387.06 1,387.27 1.50 2.61 1,384.53 1,383.45
P-38 J-18 MH-16244 N/A N/A N/A 0.28 5.64 1.57 35.50 0.076901 18 inch 0.013 29.13 1,383.16 1,380.43 1,387.27 1,387.30 2.61 5.37 1,383.63 1,382.56
P-39 1-16435 J-19 0.84 0.78 0.66 0.45 5.34 2.45 22.75 0.015824 18 inch 0.013 13.21 1,384.16 1,383.80 1,387.06 1,388.37 1.40 3.07 1,384.75 1,384.25
P-40 J-19 J-3 N/A N/A N/A 0.45 5.32 2.44 35.25 0.085106 18 inch 0.013 30.64 1,383.80 1,380.80 1,388.37 1,387.80 3.07 5.50 1,384.39 1,382.73

Title: Ellsworth Road
n:\...\system1-rev-5-13-05-cf75-grateonly.stm
05/18/05 02:05:23 PM
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Project Engineer: Guihua Li
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Scenario: Base

M-64

Label Inlet Local Total Bypassec Capture Clogging~arryove System Bypassed nterceptec arryove parryove Total Curb Gutter Inlet Inlet ongitudina~ax Depth Depressec Depth Depth Grate Gutter Gutter Gutter
Location Rational Flow Tc Efficienc~ Factor Known Rational Rational Rational Rational Tc nterceptec Opening Cross Section Type Slope In Sag Gutter? In Out Length Width Ditch Ditch

Flow To Inlet (min) (%) (%) Flow Flow Flow Flow Flow (min) Flow Length Slope Properties (rtlft) (ft) (ft) (ft) (ft) (ft) Depth Spread
(cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (ft) (ftlft) , (ft) (ft)

1-16097 In Sag 3.03 10.49 0.00 100.0 0.0 0.00 10.49 0.00 10.49 7.46 4.65 10.49 6.00 0.059 Gutter Secti Combination Ir 0.50 true 2.45 2.45 5.50 1.42 0.52 23.33

1-15943V On Grad 4.21 4.21 6.78 53.6 35.6 0.00 2.26 1.95 2.26 0.00 0.00 2.26 0.059 Gutter Secti Grate Inlet 0.002615 0.50 true 0.57 0.57 5.50 1.42 0.36 15.31

1-16918 On Grad 4.30 6.32 6.33 42.9 40.3 0.00 2.71 3.61 2.71 2.02 6.33 2.71 0.059 Gutter Sectit Grate Inlet 0.003072 0.50 true 1.62 1.62 5.50 1.42 0.40 17.36

1-17410 On Grad 4.23 4.23 6.34 52.2 34.5 0.00 2.21 2.02 2.21 0.00 0.00 2.21 0.059 Gutter Secti Grate Inlet 0.003072 0.50 true 0.95 0.95 5.50 1.42 0.35 14.87

1-17420 On Grad 5.30 5.30 6.01 50.7 32.9 0.00 2.69 2.61 2.69 0.00 0.00 2.69 0.059 Gutter Sectic Grate Inlet 0.003072 0.50 true 1.43 1.43 5.50 1.42 0.38 16.23

1-16928 On Grad 5.38 8.00 5.97 41.7 38.3 0.00 3.34 4.66 3.34 2.62 5.97 3.34 0.059 Gutter Secti Grate Inlet 0.003072 0.50 true 1.78 1.78 5.50 1.42 0.44 19.00

1-16426 On Grad 4.36 8.02 6.03 36.5 45.0 0.00 2.93 5.09 2.93 3.66 6.03 2.93 0.059 Gutter Sectic Grate Inlet 0.003072 0.50 true 3.46 3.46 5.50 1.42 0.44 19.01
1-15943E On Grad 5.43 5.43 6.42 51.8 34.0 0.00 2.81 2.62 2.81 0.00 0.00 2.81 0.059 Gutter Secti Grate Inlet b.002615 0.50 true 0.64 0.64 5.50 1.42 0.39 16.89

1-16107 In Sag 1.88 11.12 0.00 100.0 0.0 0.00 11.12 0.00 11.12 9.24 2.26 11.12 6.00 0.059 Gutter Secti Combination Ir 0.50 true 1.96 1.96 5.50 1.42 0.54 24.17

1-16243 On Grad 1.88 8.64 2.50 25.4 58.8 0.00 2.19 6.44 2.19 6.76 2.50 2.19 0.059 Gutter Secti Grate Inlet 0.003072 0.50 true 1.32 1.32 5.50 1.42 0.45 19.56

1-16435 On Grad 5.36 10.00 6.08 35.7 43.0 0.00 3.56 6.43 3.56 4.64 6.08 3.56 0.059 Gutter Secti Grate Inlet 0.003072 0.50 true 1.55 1.55 5.50 1.42 0.47 20.68

Tille: Ellsworth Road
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Project Ellsworth Road from Gennann to Ray Road
Subject: Road Side Ditch Calculations

The discharges in swale was calculated using the rational method. The rational method calculates the discharge
using the following equation:

Q=CiA

Where
Q = Discharge (cfs)
C = Runoff Coefficient
i = Rainfall Intensity (inIhr)
A = Drainage Area (acres)

The cummulative drainage area is calculated on an incremental basis by station. At each station, the cummulative
area is used to compute a new discharge in the swale based on the total area contributing to the swale at that point.

Based on this discharge, the depth of flow in the swale is computed using equation (6).

The velocity is then computed as Q/A = Q/equation (2).

Based on the velocity calculated for each segment of the swale, a cummulative travel time can be calculated where
the travel time for each segment = UV/60.

The time of concentration at any point along the swale is considered to be equal to .the total travel time. The
rainfall intensity, i, is chosen such that its duration is equal to the time ofconcentration. For travel times <5 min or
> 60 min, the time ofconcentration is set equal to 5 or 60 respectively.

For travel times between 5 and 60 min, an iterative procedure is used compute the swale hydraulics. As an initial
guess, Q is calculated using the rainfall intesity based on the travel time from the previous segment of swale.
Based on this discharge, the hydraulics of the swale are detennined and a new travel time is calculated. A new
value of i is interpolated from the Intesity Duration curve using the new travel time, and a new discharge is
calculated. This procedure is repeated until the results from 2 successive iterations are within 0.1 min.



Computed Ill': <il. I AIT

Prolect:
Suhject

Ellsworth Roud
I'ul'emenl Druinuge Ii" Interim condition (mud side ditch culcululiol1s)

Checked Ill':
Filename:
Date:

PavemenlDrainage.xls
05/20/2005

South Bound Road Side Ditch Calculations (Station 3+41 to Station 7+00)

Station 1'1' W HWW C 1'1' C RW CA total CA 0 V Dt Te i ZI Z2 a. (3 y n S v Topwidth
(ft) (fI) (acre) (acre) (crs) (fils) (min) (min) (lnthr) (ftlft) (rt) (ft)

7+00 17.27 35.00 17.73 0.85 0.35 0.00 0 0.00 0.00 0.00 0 5.64 4 4 4 8.25 2.47 0.025 0.00028 0.00 0.00
6+50 16.54 42.00 25.46 0.85 0.35 0.03 0.03 0.15 0.31 2.73 2.73 5.64 4 4 4 8.25 2.47 0.025 0.00028 0.35 2.79
6+00 15.97 42.00 26.03 0.85 0.35 0.03 0.05 0.30 0.36 2.30 5.03 5.64 4 4 4 8.25 2.47 0.025 0.00028 0.45 3.61
5+50 15.40 42.00 26.60 0.85 0.35 0.03 0.08 0.40 0.39 2.14 7.17 5.09 4 4 4 8.25 2.47 0.025 0.00028 0.50 4.04
5+00 14.82 42.00 27.18 0.85 0.35 0.03 0.10 0.47 0.41 2.05 9.21 4.54 4 4 4 8.25 2.47 0.025 0.00028 0.54 4.30
4+50 14.25 42.00 27.75 0.85 0.35 0.03 0.13 0.53 0.42 1.99 11.20 4.13 4 4 4 8.25 2.47 0.025 0.00028 0.56 4.50
4+00 13.68 42.00 28.32 0.85 0.35 0.02 0.15 0.59 0.43 1.93 13.13 3.86 4 4 4 8.25 2.47 0.025 0.00028 0.59 4.69
3+41 13.00 42.00 29.00 0.85 0.35 0.03 0.18 0.66 0.44 2.22 15.36 3.60 4 4 4 8.25 2.47 0.025 0.00028 0.61 4.87

South Bound Road Side Ditch Calculations (Station 7+00 to Station 19+50)

Station 1'1' W RW W C 1'1' C RW CA total CA 0 V DI Brave i ZI Z2 a. (3 y n S v TOllwidlh
(fr) (ff) (acre) (acre) (crs) (fils) (min) (min) (In/hr) (ruft) (ft) (ft)

7+00 17.27 35.00 17.73 0.85 0.35 0.00 0 0.00 0.00 0.00 0 5.64 4 4 4 8.25 2.47 0.025 0.00096 0.00 0.00
7+50 18.28 40.00 21.72 0.85 0.35 0.03 0.03 0.15 0.46 1.81 1.81 5.64 4 6 5 10.21 3.11 0.025 0.00096 0.25 2.55
8+00 19.29 38.00 18.71 0.85 0.35 0.03 0.05 0.30 0.55 1.52 3.33 5.64 4 6 5 10.21 3.11 0.025 0.00096 0.33 3.30
8+50 20.30 35.00 14.70 0.85 0.35 0.03 0.08 0.44 0.61 1.38 4.70 5.64 4 6 5 10.21 3.11 0.025 0.00096 0.38 3.83
9+00 21.31 37.00 15.69 0.85 0.35 0.03 0.11 0.57 0.64 1.30 6.00 5.36 4 6 5 10.21 3.11 0.025 0.00096 0.42 4.20
9+50 22.32 38.00 15.68 0.85 0.35 0.03 0.13 0.68 0.67 1.24 7.24 5.09 4 6 5 10.21 3.11 0.025 0.00096 0.45 4.50
10+00 23.33 39.00 15.67 0.85 0.35 0.03 0.16 0.78 0.70 1.19 8.43 4.81 4 6 5 10.21 3.11 0.025 0.00096 0.47 4.74
10+50 24.34 39.00 14.66 0.85 0.35 0.03 0.19 0.87 0.72 1.16 9.59 4.54 4 6 5 10.21 3.11 0.025 0.00096 0.49 4.94
11+00 25.35 40.00 14.65 0.85 0.35 0.03 0.22 0.95 0.73 1.14 10.73 4.26 4 6 5 10.21 3.11 0.025 0.00096 0.51 5.10
11+50 26.36 41.00 14.64 0.85 0.35 0.03 0.25 1.05 0.75 1.11 11.84 4.13 4 6 5 10.21 3.11 0.025 0.00096 0.53 5.29
12+00 27.37 42.00 14.63 0.85 0.35 0.03 0.29 1.15 0.77 1.09 12.93 4.00 4 6 5 10.21 3.11 0.025 0.00096 0.55 5.47
12+50 28.38 45.00 16.62 0.85 0.35 0.03 0.32 1.20 0.78 1.07 14.00 3.73 4 6 5 10.21 3.11 0.025 0.00096 0.56 5.56
13+00 29.39 47.00 17.61 0.85 0.35 0.04 0.36 1.29 0.79 1.06 15.06 3.60 4 6 5 10.21 3.11 0.025 0.00096 0.57 5.71
13+50 30.40 49.00 18.60 0.85 0.35 0.04 0.39 1.39 0.80 1.04 16.09 3.52 4 6 5 10.21 3.11 0.025 0.00096 0.59 5.87
14+00 31.41 48.00 16.59 0.85 0,35 0.04 0.43 1.49 0,82 1.02 17.11 3.44 4 6 5 10.21 3.11 0.025 0.00096 0.60 6.02
14+50 32,42 49.00 16,58 0.85 0.35 0.04 0.47 1.58 0.83 1,00 18.11 3.36 4 6 5 10.21 3.11 0.025 0,00096 0,62 6.16
15+00 33.43 50.00 16.57 0.85 0.35 0.04 0.51 1.67 0,84 0.99 19.10 3.28 4 6 5 10.21 3,11 0.025 0.00096 0.63 6,30
15+50 34.44 51.00 16.56 0,85 0.35 0.04 0.55 1.76 0.85 0.98 20.08 3.20 4 6 5 10.21 3.11 0,025 0.00096 0,64 6.42
16+00 35.45 51.00 15,55 0.85 0.35 0.04 0.59 1.84 0,86 0.96 21.04 3.12 4 6 5 10,21 3.11 0,025 0.00096 0.65 6.53
16+50 36.46 55.00 18,54 0.85 0.35 0.04 0.63 1.93 0.87 0.95 22.00 3.04 4 6 5 10.21 3.11 0.025 0.00096 0.66 6.64
17+00 37.47 53.00 15.53 0,85 0,35 0.04 0.68 2.00 0,88 0.94 22.94 2.96 4 6 5 10.21 3.11 0,025 0,00096 0,67 6,74
17+50 38.48 57.00 18.52 0.85 0.35 0,04 0.72 2.14 0.90 0.93 23,87 2.96 4 6 ·5 10.21 3.11 0.025 0.00096 0,69 6.90
18+00 39.49 57.00 17.51 0,85 0.35 0.05 0.77 2.21 0.90 0.92 24.79 2.88 4 6 5 10.21 3.11 0,025 0.00096 0,70 6.99
18+50 40.02 57.00 16.98 0.85 0.35 0.05 0.81 2,28 0,91 0,92 25.71 2.80 4 6 5 10.21 3.11 0.025 0.00096 0.71 7.07
19+00 40.01 59.00 18.99 0.85 0.35 0.05 0.86 2.34 0.92 0.91 26.62 2,72 4 6 5 10,21 3.11 0,025 0.00096 0.71 7.14
19+50 41.43 64.00 22.57 0.85 0.35 0.05 0.91 2.40 0.92 0.90 27.52 2.64 4 6 5 10.21 3.11 0.025 0,00096 0,72 7.21

• • •



North Bound Road Side Ditch Calculations (Station 9+00 to Station 19+50)

Station ..,·w ItW W C I'v C HW CA total CA Q V I)t rtr:IVC i ZI Z2 a B y n S v Topwidlh
(ft) (fI) (acre) (acre) (efs) (rtls) (min) (min) (in/hr) (ftlft) (ft) (ft)

9+00 13.00 36.00 23.00 0.85 0.35 0.00 0 0.00 0.00 0.00 0 5.64 6 4 5 10.21 3.11 0.025 0.00019 0.00 0.00
9+50 13.00 30.00 17.00 0.85 0.35 0.02 0.02 0.11 0.23 3.58 3.58 5.64 6 4 5 10.21 3.11 0.025 0.00019 0.31 3.08
10+00 13.00 37.00 24.00 0.85 0.35 0.02 0.04 0.22 0.28 3.00 6.58 5.36 6 4 5 10.21 3.11 0.025 0.00019 0.40 4.02
10+50 13.89 37.00 23.11 0.85 0.35 0.02 0.06 0.29 0.30 2.80 9.38 4.54 6 4 5 10.21 3.11 0.025 0.00019 0.44 4.44
11+00 14.78 37.00 22.22 0.85 0.35 0.02 0.09 0.35 0.31 2.68 12.06 4.00 6 4 5 10.21 3.11 0.025 0.00019 0.48 4.76
11+50 15.67 37.00 21.33 0.85 0.35 0.02 0.11 0.42 0.32 2.57 14.63 3.73 6 4 5 10.21 3.11 0.025 0.00019 0.51 5.07
12+00 16.55 36.00 19.45 0.85 0.35 0.02 0.14 0.47 0.33 2.50 17.12 3.44 6 4 5 10.21 3.11 0.025 0.00019 0.53 5.29
12+50 17.44 38.00 20.56 0.85 0.35 0.03 0.16 0.53 0.34 2.42 19.54 3.28 6 4 5 10.21 3.11 0.025 0.00019 0.55 5.54
13+00 18.33 39.00 20.67 0.85 0.35 0.03 0.19 0.58 0.35 2.36 21.90 3.12 6 4 5 10.21 3.11 0.025 0.00019 0.58 5.75
13+50 19.22 39.00 19.78 0.85 0.35 0.03 0.21 0.62 0.36 2.33 24.23 2.88 6 4 5 10.21 3.11 0.025 0.00019 0.59 5.87
14+00 20.11 38.00 17.89 0.85 0.35 0.03 0.24 0.66 0.36 2.29 26.53 2.72 6 4 5 10.21 3.11 0.025 0.00019 0.60 6.00
14+50 21.00 49.00 28.00 0.85 0.35 0.03 0.27 0.70 0.37 2.26 28.78 2.56 6 4 5 10.21 3.11 0.025 0.00019 0.61 6.15
15+00 24.80 49.00 24.20 0.85 0.35 0.03 0.31 0.73 0.37 2.24 31.02 2.37 6 4 5 10.21 3.11 0.025 0.00019 0.62 6.24
15+50 28.60 48.00 19.40 0.85 0.35 0.04 0.34 0.79 0.38 2.19 33.21 2.31 6 4 5 10.21 3.11 0.025 0.00019 0.64 6.44
16+00 32.40 51.00 18.60 0.85 0.35 0.04 0.38 0.86 0.39 2.14 35.35 2.25 6 4 5 10.21 3.11 0.025 0.00019 0.66 6.64
16+50 36.20 57.00 20.80 0.85 0.35 0.04 0.42 0.93 0.40 2.10 37.45 2.19 6 4 5 10.21 3.11 0.025 0.00019 0.68 6.84
17+00 40.00 61.00 21.00 0.85 0.35 0.05 0.47 1.00 0.40 2.06 39.51 2.12 6 4 5 10.21 3.11 0.025 0.00019 0.70 7.05
17+50 40.00 60.00 20.00 0.85 0.35 0.05 0.52 1.07 0.41 2.03 41.54 2.06 6 4 5 10.21 3.11 0.025 0.00019 0.72 7.22
18+00 40.00 60.00 20.00 0.85 0.35 0.05 0.57 1.13 0.42 2.00 43.54 2.00 6 4 5 10.21 3.11 0.025 0.00019 0.74 7.38
18+50 40.00 58.00 18.00 0.85 0.35 0.05 0.61 1.19 0.42 1.98 45.52 1.94 6 4 5 10.21 3.11 0.025 0.00019 0.75 7.51
19+00 40.00 55.00 15.00 0.85 0.35 0.05 0.66 1.24 0.43 1.96 47.47 1.88 6 4 5 10.21 3.11 0.025 0.00019 0.76 7.62
19+50 40.00 56.00 16.00 0.85 0.35 0.05 0.70 1.28 0.43 1.94 49.41 1.82 6 4 5 10.21 3.11 0.025 0.00019 0.77 7.71



South Bound Road Side Ditch Calculations ( Station 20+50 to Station 25+00)

St:llion p" \V nww C I'v C RW CA total CA Q V Dt rtravc i ZI Z2 a p y n S \' Topwidth
(ft) (ft) (acrc) (ac,·c) (crs) (flIs) (min) (min) (in/hr) (flirt) (ft) (ft)

20+50 47.97 61.00 13.03 0.85 0.35 0.00 0 0.00 0.00 0.00 0 5.64 4 6 5 10.21 3.11 0.025 0.00187 0.00 0.00
21+00 49.00 64.00 15.00 0.85 0.35 0.05 0.05 0.30 0.71 1.18 1.18 5.64 4 6 5 10.21 3.11 0.025 0.00187 0.29 2.93
21+50 49.00 63.00 14.00 0.85 0.35 0.05 0.11 0.60 0.84 0.99 2.17 5.64 4 6 5 10.21 3.11 0.025 0.00187 0.38 3.80
22+00 49.00 64.00 15.00 0.85 0.35 0.05 0.16 0.91 0.93 0.90 3.07 5.64 4 6 5 10.21 3.11 0.025 0.00187 0.44 4.42
22+50 49.00 64.00 15.00 0.85 0.35 0.05 0.21 1.21 1.00 0.83 3.90 5.64 4 6 5 10.21 3.11 0.025 0.00187 0.49 4.93
23+00 49.00 61.00 12.00 0.85 0.35 0.05 0.27 1.51 1.06 0.79 4.69 5.64 4 6 5 10.21 3.11 0.025 0.00187 0.53 5.35
23+50 47.92 62.00 14.08 0.85 0.35 0.05 0.32 1.80 1.10 0.76 5.45 5.64 4 6 5 10.21 3.11 0.025 0.00187 0.57 5.72
24+00 45.75 61.00 15.25 0.85 0.35 0.05 0.37 1.99 1.13 0.74 6.18 5.36 4 6 5 10.21 3.11 0.025 0.00187 0.59 5.93
24+50 43.58 59.00 15.42 0.85 0.35 0.05 0.42 2.25 1.17 0.71 6.90 5.36 4 6 5 10.21 3.11 0.025 0.00187 0.62 6.21
25+00 41.42 59.00 17.58 0.85 0.35 0.05 0.47 2.38 1.18 0.70 7.60 5.09 4 6 5 10.21 3.11 0.025 0.00187 0.63 6.34
25+50 39.25 59.00 19.75 0.85 0.35 0.05 0.51 2.47 1.19 0.70 8.30 4.81 4 6 5 10.21 3.11 0.025 0.00187 0.64 6.43
26+00 37.08 58.00 20.92 0.85 0.35 0.04 0.56 2.53 1.20 0.69 9.00 4.54 4 6 5 10.21 3.11 0.025 0.00187 0.65 6.49
26+50 36.00 58.00 22.00 0.85 0.35 0.04 0.60 2.73 1.22 0.68 9.68 4.54 4 6 5 10.21 3.11 0.025 0.00187 0.67 6.68
27+00 36.00 60.00 24.00 0.85 0.35 0.04 0.65 2.75 1.23 0.68 10.36 4.26 4 6 5 10.21 3.11 0.025 0.00187 0.67 6.70
27+50 36.00 63.00 27.00 0.85 0.35 0.05 0.69 2.86 1.24 0.67 11.03 4.13 4 6 5 10.21 3.11 0.025 0.00187 0.68 6.80
28+00 36.00 60.00 24.00 0.85 0.35 0.04 0.74 3.04 1.26 0.66 11.69 4.13 4 6 5 10.21 3.11 0.025 0.00187 0.70 6.96
28+50 36.00 61.00 25.00 0.85 0.35 0.05 0.78 3.13 1.27 0.66 12.35 4.00 4 6 5 10.21 3.11 0.025 0.00187 0.70 7.03
29+00 36.00 61.00 25.00 0.85 0.35 0.05 0.83 3.20 1.27 0.65 13.00 3.86 4 6 5 10.21 3.11 0.025 0.00187 0.71 7.09
29+50 36.00 61.00 25.00 0.85 0.35 0.05 0.87 3.37 1.29 0.65 13.65 3.86 4 6 5 10.21 3.11 0.025 0.00187 0.72 7.23
30+00 36.00 61.00 25.00 0.85 0.35 0.05 0.92 3.43 1.30 0.64 14.29 3.73 4 6 5 10.21 3.11 0.025 0.00187 0.73 7.27
30+50 36.00 61.00 25.00 0.85 0.35 0.05 0.96 3.59 1.31 0.64 14.93 3.73 4 6 5 10.21 3.11 0.025 0.00187 0.74 7.40
31+00 36.00 61.00 25.00 0.85 0.35 0.05 1.01 3.63 1.31 0.63 15.56 3.60 4 6 5 10.21 3.11 0.025 0.00187 0.74 7.43
31+50 36.00 61.00 25.00 0.85 0.35 0.05 1.05 3.71 1.32 0.63 16.19 3.52 4 6 5 10.21 3.11 0.025 0.00187 0.75 7.49
32+00 36.00 60.00 24.00 0.85 0.35 0.04 1.10 3.87 1.34 0.62 16.82 3.52 4 6 5 10.21 3.11 0.025 0.00187 0.76 7.61
32+50 36.00 62.00 26.00 0.85 0.35 0.05 1.14 3.93 1.34 0.62 17.44 3.44 4 6 5 10.21 3.11 0.025 0.00187 0.77 7.66
33+00 36.00 65.00 29.00 0.85 0.35 0.05 1.19 4.00 1.35 0.62 18.06 3.36 4 6 5 10.21 3.11 0.025 0.00187 0.77 7.71
33+50 36.00 64.00 28.00 0.85 0.35 0.05 1.24 4.16 1.36 0.61 18.67 3.36 4 6 5 10.21 3.11 0.025 0.00187 0.78 7.82
34+00 36.00 63.00 27.00 0.85 0.35 0.05 1.28 4.21 1.36 0.61 19.28 3.28 4 6 5 10.21 3.11 0.025 0.00187 0.79 7.86
34+50 36.00 63.00 27.00 0.85 0.35 0.05 1.33 4.36 1.38 0.61 19.89 3.28 4 6 5 10.21 3.11 0.025 0.00187 0.80 7.96
35+00 36.00 63.00 27.00 0.85 0.35 0.05 1.37 4.40 1.38 0.60 20.49 3.20 4 6 5 10.21 3.11 0.025 0.00187 0.80 7.99
35+50 36.00 63.00 27.00 0.85 0.35 0.05 1.42 4.43 1.38 0.60 21.10 3.12 4 6 5 10.21 3.11 0.025 0.00187 0.80 8.01
36+00 36.00 62.00 26.00 0.85 0.35 0.05 1.47 4.57 1.39 0.60 21.69 3.12 4 6 5 10.21 3.11 0.025 0.00187 0.81 8.11
36+50 36.00 58.00 22.00 0.85 0.35 0.04 1.51 4.59 1.39 0.60 22.29 3.04 4 6 5 10.21 3.11 0.025 0.00187 0.81 8.12
37+00 36.00 58.00 22.00 0.85 0.35 0.04 1.55 4.72 1.40 0.59 22.89 3.04 4 6 5 10.21 3.11 0.025 0.00187 0.82 8.20
37+50 36.00 58.00 22.00 0.85 0.35 0.04 1.60 4.73 1.40 0.59 23.48 2.96 4 6 5 10.21 3.11 0.025 0.00187 0.82 8.21
38+00 36.00 58.00 22.00 0.85 0.35 0.04 1.64 4.73 1.40 0.59 24.07 2.88 4 6 5 10.21 3.11 0.025 0.00187 0.82 8.21
38+50 36.00 58.00 22.00 0.85 0.35 0.04 1.69 4.86 1.41 0.59 24.66 2.88 4 6 5 10.21 3.11 0.025 0.00187 0.83 8.29

• • •



North Bound Road Side Ditch Calculations ( Station 20+50 to Station 25+00)

Stalion p" w nw w C I'v C nw CA total CA Q V Dt rtrave i ZI Z2 a 13 y n S v TODwidth
(f!) (f!) (acre) (acre) (cfs) (flfs) (min) (min) (in/hr) (ft/ft) (ft) (ft)

20+50 40.00 60.00 20.00 0.85 0.35 0.00 0 0.00 0.00 0.00 0 5.64 6 4 5 10.21 3.11 0.025 0.00239 0.00 0.00
21+00 40.00 59.00 19.00 0.85 0.35 0.05 0.05 0.26 0.75 1.11 1.11 5.64 6 4 5 10.21 3.11 0.025 0.00239 0.27 2.65
21+50 40.00 59.00 19.00 0.85 0.35 0.05 0.09 0.53 0.89 0.94 2.05 5.64 6 4 5 10.21 3.11 0.025 0.00239 0.34 3.44
22+00 40.00 59.00 19.00 0.85 0.35 0.05 0.14 0.79 0.98 0.85 2.90 5.64 6 4 5 10.21 3.11 0.025 0.00239 0.40 4.01
22+50 40.00 59.00 19.00 0.85 0.35 0.05 0.19 1.05 1.06 0.79 3.69 5.64 6 4 5 10.21 3.11 0.025 0.00239 0.45 4.46
23+00 40.00 59.00 19.00 0.85 0.35 0.05 0.23 1.32 1.12 0.75 4.43 5.64 6 4 5 10.21 3.11 0.025 0.00239 0.49 4.85
23+50 39.67 59.00 19.33 0.85 0.35 0.05 0.28 1.58 1.17 0.71 5.14 5.64 6 4 5 10.21 3.11 0.025 0.00239 0.52 5.19
24+00 39.00 59.00 20.00 0.85 0.35 0.05 0.33 1.84 1.22 0.69 5.83 5.64 6 4 5 10.21 3.11 0.025 0.00239 0.55 5.50
24+50 38.33 59.00 20.67 0.85 0.35 0.05 0.37 1.99 1.24 0.67 6.50 5.36 6 4 5 10.21 3.11 0.025 0.00239 0.57 5.67
25+00 37.67 59.00 21.33 0.85 0.35 0.05 0.42 2.12 1.26 0.66 7.16 5.09 6 4 5 10.21 3.11 0.025 0.00239 0.58 5.80
25+50 37.00 59.00 22.00 0.85 0.35 0.04 0.46 2.35 1.29 0.64 7.81 5.09 6 4 5 10.21 3.11 0.025 0.00239 0.60 6.03
26+00 36.33 60.00 23.67 0.85 0.35 0.04 0.51 2.44 1.30 0.64 8.45 4.81 6 4 5 10.21 3.11 0.025 0.00239 0.61 6.11
26+50 36.00 60.00 24.00 0.85 0.35 0.04 0.55 2.50 1.31 0.63 9.08 4.54 6 4 5 10.21 3.11 0.025 0.00239 0.62 6.17
27+00 36.00 62.00 26.00 0.85 0.35 0.05 0.60 2.71 1.34 0.62 9.70 4.54 6 4 5 10.21 3.11 0.025 0.00239 0.64 6.36
27+50 36.00 63.00 27.00 0.85 0.35 0.05 0.64 2.74 1.34 0.62 10.32 4.26 6 4 5 10.21 3.11 0.025 0.00239 0.64 6.39
28+00 36.00 63.00 27.00 0.85 0.35 0.05 0.69 2.94 1.37 0.61 10.93 4.26 6 4 5 10.21 3.11 0.025 0.00239 0.66 6.55
28+50 36.00 63.00 27.00 0.85 0.35 0.05 0.74 3.03 1.38 0.60 11.54 4.13 6 4 5 10.21 3.11 0.025 0.00239 0.66 6.64
29+00 36.00 63.00 27.00 0.85 0.35 0.05 0.78 3.12 1.39 0.60 12.14 4.00 6 4 5 10.21 3.11 0.025 0.00239 0.67 6.71
29+50 36.00 63.00 27.00 0.85 0.35 0.05 0.83 3.30 1.41 0.59 12.73 4.00 6 4 5 10.21 3.11 0.025 0.00239 0.69 6.85
30+00 36.00 63.00 27.00 0.85 0.35 0.05 0.87 3.37 1.41 0.59 13.32 3.86 6 4 5 10.21 3.11 0.025 0.00239 0.69 6.91
30+50 36.00 63.00 27.00 0.85 0.35 0.05 0.92 3.55 1.43 0.58 13.90 3.86 6 4 5 10.21 3.11 0.025 0.00239 0.70 7.04
31+00 36.00 63.00 27.00 0.85 0.35 0.05 0.96 3.60 1.44 0.58 14.48 3.73 6 4 5 10.21 3.11 0.025 0.00239 0.71 7.08
31+50 36.00 63.00 27.00 0.85 0.35 0.05 1.01 3.64 1.44 0.58 15.06 3.60 6 4 5 10.21 3.11 0.025 0.00239 0.71 7.10
32+00 36.00 63.00 27.00 0.85 0.35 0.05 1.06 3.80 1.46 0.57 15.63 3.60 6 4 5 10.21 3.11 0.025 0.00239 0.72 7.22
32+50 36.00 62.00 26.00 0.85 0.35 0.05 1.10 3.88 1.47 0.57 16.20 3.52 6 4 5 10.21 3.11 0.025 0.00239 0.73 7.28
33+00 36.00 64.00 28.00 0.85 0.35 0.05 1.15 4.04 1.48 0.56 16.76 3.52 6 4 5 10.21 3.11 0.025 0.00239 0.74 7.39
33+50 36.00 62.00 26.00 0.85 0.35 0.05 1.19 4.11 1.49 0.56 17.32 3.44 6 4 5 10.21 3.11 0.025 0.00239 0.74 7.44
34+00 36.00 60.00 24.00 0.85 0.35 0.04 1.24 4.26 1.50 0.56 17.88 3.44 6 4 5 10.21 3.11 0.025 0.00239 0.75 7.54
34+50 36.00 59.00 23.00 0.85 0.35 0.04 1.28 4.31 1.50 0.55 18.43 3.36 6 4 5 10.21 3.11 0.025 0.00239 0.76 7.57
35+00 36.00 59.00 23.00 0.85 0.35 0.04 1.33 4.36 1.51 0.55 18.99 3.28 6 4 5 10.21 3.11 0.025 0.00239 0.76 7.60
35+50 36.00 59.00 23.00 0.85 0.35 0.04 1.37 4.50 1.52 0.55 19.53 3.28 6 4 5 10.21 3.11 0.025 0.00239 0.77 7.69
36+00 36.00 59.00 23.00 0.85 0.35 0.04 1.42 4.53 1.52 0.55 20.08 3.20 6 4 5 10.21 3.11 0.025 0.00239 0.77 7.71
36+50 36.00 59.00 23.00 0.85 0.35 0.04 1.46 4.67 1.53 0.54 20.62 3.20 6 4 5 10.21 3.11 0.025 0.00239 0.78 7.80
37+00 36.00 58.00 22.00 0.85 0.35 0.04 1.50 4.70 1.54 0.54 21.17 3.12 6 4 5 10.21 3.11 0.025 0.00239 0.78 7.82
37+50 36.00 58.00 22.00 0.85 0.35 0.04 1.55 4.83 1.55 0.54 21.71 3.12 6 4 5 10.21 3.11 0.025 0.00239 0.79 7.90
38+00 36.00 59.00 23.00 0.85 0.35 0.04 1.59 4.84 1.55 0.54 22.24 3.04 6 4 5 10.21 3.11 0.025 0,00239 0.79 7.91
38+50 36.00 59.00 23.00 0.85 0.35 0.04 1.64 4.98 1.56 0.53 22.78 3.04 6 4 5 10.21 3.11 0.025 0.00239 0.80 7.99



South Bound Road Side Ditch Calculations ( Station 44+50 to Station 39+00)
Slalion I','W RW W C Pv C RW CA total CA Q V III rtrave j ZI Z2 a B y n S v Topwidlh

(ft) (n) (acre) (acre) (eM (ft/s) (min) (min) (in/hr) (ftlft) (ft) (ft)
46+00 40.00 54.00 14.00 0.85 0,35 0.00 0 0.00 0.00 0.00 0 5.64 4 6 5 10.21 3.11 0.025 0.00156 0.00 0.00
45+50 40.00 54.00 14.00 0,85 0.35 0.04 0.04 0.25 0.63 1.32 1,32 5.64 4 6 5 10.21 3.11 0.025 0.00156 0.28 2.83
45+00 40.00 54.00 14,00 0.85 0,35 0.04 0.09 0.50 0.75 1.11 2.43 5.64 4 6 5 10.21 3.11 0.025 0,00156 0,37 3.67
44+50 40.00 55.00 15.00 0.85 0.35 0.05 0.13 0.76 0.83 1.00 3.44 5.64 4 6 5 10.21 3,11 0.025 0.00156 0.43 4,27
44+00 40.00 55.00 15.00 0,85 0.35 0.05 0.18 1.01 0.89 0.93 4,37 5.64 4 6 5 10.21 3.11 0.025 0.00156 0.48 4.76
43+50 40,00 57.00 17.00 0.85 0.35 0.05 0.23 1.27 0.94 0.88 5.25 5.64 4 6 5 10.21 3.11 0.025 0.00156 0.52 5.19
43+00 39.47 57.00 17.53 0.85 0.35 0.05 0.27 1.45 0.98 0.85 6,11 5.36 4 6 5 10.21 3.11 0,025 0.00156 0.55 5,45
42+50 38,80 57.00 18.20 0.85 0.35 0,05 0.32 1.69 1.01 0.82 6.93 5.36 4 6 5 10,21 3.11 0.025 0.00156 0.58 5.78
42+00 38.13 57.00 18.87 0.85 0.35 0.04 0.36 1.84 1.04 0,80 7,73 5,09 4 6 5 10.21 3.11 0.025 0.00156 0.60 5.95
41+50 37.47 57.00 19.53 0.85 0.35 0.04 0.41 1.95 1.05 0.79 8.53 4.81 4 6 5 10,21 3.11 0.025 0.00156 0.61 6.09
41+00 36.80 61.00 24.20 0,85 0.35 0,05 0.45 2.04 1.06 0.78 9.31 4.54 4 6 5 10.21 3.11 0.025 0.00156 0.62 6.20
40+50 36,13 61.00 24.87 0.85 0.35 0.05 0.50 2.11 1.07 0.78 10.09 4.26 4 6 5 10,21 3.11 0.025 0.00156 0.63 6.28
40+00 36.00 61.00 25.00 0.85 0.35 0.05 0.54 2.31 1.10 0.76 10.85 4.26 4 6 5 10.21 3.11 0.025 0.00156 0.65 6.49
39+50 36.00 57.00 21.00 0.85 0.35 0,04 0.58 2.41 1.11 0,75 11.60 4.13 4 6 5 10.21 3.11 0.025 0.00156 0.66 6.60
39+00 36.00 56,00 20.00 0.85 0.35 0.04 0.63 2.51 1.12 0.74 12.34 4.00 4 6 5 10.21 3.11 0.025 0.00156 0.67 6.70

North Bound Road Side Ditch Calculations ( Station 39+00 to Station 46+00}
Station 1', W ItW W C l'v C RW CA total CA Q V III rtrave i ZI Z2 a B y n S v Topwidth

(rt) (n) (acre) (acre) (cfs) (fils) (min) (min) (in/hr) (fllft) (ft) (ft)
39+00 36.00 61.00 25.00 0.85 0.35 0.00 0 0.00 0.00 0.00 0 5.64 4 6 5 10.21 3.11 0.025 0,00153 0.00 0.00
39+50 36.00 62,00 26.00 0,85 0.35 0.05 0.05 0.26 0.63 1.33 1.33 5.64 4 6 5 10.21 3.11 0.025 0,00153 0.29 2.86
40+00 36.00 62.00 26.00 0.85 0.35 0.05 0.09 0.51 0.75 1.11 2.44 5.64 4 6 5 10.21 3.11 0.025 0.00153 0.37 3.71
40+50 36,12 64.00 27.88 0.85 0.35 0.05 0.14 0.78 0.83 1.01 3.45 5.64 4 6 5 10.21 3.11 0.025 0.00153 0.43 4,33
41+00 36.80 66.00 29.20 0.85 0.35 0.05 0.19 1.04 0.89 0.93 4.38 5.64 4 6 5 10.21 3.11 0.025 0.00153 0.48 4.84
41+50 37.47 68.00 30.53 0.85 0.35 0.05 0.23 1.32 0.95 0.88 5.26 5.64 4 6 5 10.21 3.11 0.025 0.00153 0.53 5.28
42+00 38.13 70.00 31.87 0.85 0.35 0.05 0.28 1.52 0.98 0.85 6.11 5.36 4 6 5 10.21 3.11 0.025 0.00153 0.56 5.57
42+50 38.80 71.00 32.20 0.85 0.35 0.05 0.33 1.80 1.02 0.82 6.92 5.36 4 6 5 10.21 3.11 0.025 0.00153 0.59 5.93
43+00 39.47 73.00 33.53 0.85 0.35 0.05 0.39 1.97 1.05 0.80 7.72 5.09 4 6 5 10.21 3.11 0.025 0.00153 0.61 6.13
43+50 40.00 74.00 34.00 0.85 0.35 0.05 0.44 2.11 1.06 0.78 8.50 4.81 4 6 5 10.21 3.11 0.025 0.00153 0.63 6.30
44+00 40.00 75.00 35.00 0.85 0.35 0.05 0.49 2.23 1.08 0.77 9.27 4.54 4 6 5 10.21 3.11 0.025 0.00153 0.64 6.43
44+50 40.00 76.00 '36.00 0.85 0.35 0.05 0.55 2.33 1.09 0.76 10.04 4.26 4 6 5 10.21 3.11 0.025 0.00153 0.65 6.53
45+00 40.00 76.00 36.00 0.85 0.35 0.05 0.60 2.55 1.12 0.75 10.78 4.26 4 6 5 10.21 3.11 0.025 0.00153 0.68 6.76
45+50 40.00 75.00 35.00 0.85 0.35 0.05 0.65 2.69 1.13 0.74 11.52 4.13 4 6 5 10.21 3.11 0.025 0.00153 0.69 6.90
46+00 40.00 57.00 17.00 0.85 0.35 0.05 0.70 2.79 1.14 0.73 12.25 4.00 4 6 5 10.21 3.11 0.025 0.00153 0.70 6.99

• • •



South Bound Road Side Ditch Calculations ( Station 47+00 to Station 52+45)
Station 1>\' \" nw w C I'v C HW CA total CA Q V I)t rtrave I Zl Z2 a B y n S " Tonwidth

(ft) (fl) (acre) (acre) (efs) (ft/s) (min) (min) (in/hr) (ft/fl) (ft) (ft)
47+00 49.00 112.00 63.00 0.85 0.35 0.00 0 0.00 0.00 0.00 0 5.64 20 4 12 24.15 7.53 0.025 0.00229 0.00 0.00
47+50 49.00 113.00 64.00 0.85 0.35 0.07 0.07 0.41 0.55 1.53 1.53 5.64 50 4 27 54.13 16.98 0.025 0.00229 0.17 9.06
48+00 49.00 110.00 61.00 0.85 0.35 0.07 0.15 0.82 1.03 0.81 2.34 5.64 4 4 4 8.25 2.47 0.025 0.00229 0.45 3.58
48+50 49.00 68.00 19.00 0.85 0.35 0.06 0.20 1.14 1.12 0.75 3.08 5.64 4 4 4 825 2.47 0.025 0.00229 0.50 4.03
49+00 49.00 61.00 12.00 0.85 0.35 0.05 0.25 1.43 1.18 0.70 3.79 5.64 4 4 4 825 2.47 0.025 0.00229 0.55 4.40
49+50 49.00 62.00 13.00 0.85 0.35 0.05 0.31 1.73 1.24 0.67 4.46 5.64 4 4 4 8.25 2.47 0.025 0.00229 0.59 4.73
50+00 49.00 63.00 14.00 0.85 0.35 0.05 0.36 2.03 1.29 0.65 5.11 5.64 4 4 4 8.25 2.47 0.025 0.00229 0.63 5.02
50+50 46.83 61.00 14.17 0.85 0.35 0.05 0.41 2.32 1.33 0.62 5.73 5.64 4 4 4 8.25 2.47 0.025 0.00229 0.66 5.28
51+00 44.67 59.00 14.33 0.85 0.35 0.05 0.46 2.47 1.36 0.61 6.35 5.36 4 4 4 825 2.47 0.025 0.00229 0.68 5.40
51+50 42.50 57.00 14.50 0.85 0.35 0.05 0.51 2.59 1.37 0.61 6.95 5.09 4 4 4 8.25 2.47 0.025 0.00229 0.69 5.49
52+00 40.33 56.00 15.67 0.85 0.35 0.05 0.55 2.82 1.40 0.60 7.55 5.09 4 4 4 8.25 2.47 0.025 0.00229 0.71 5.67
52+45 38.17 53.00 14.83 0.85 0.35 0.04 0.59 2.85 1.40 0.53 8.08 4.81 4 4 4 8.25 2.47 0.025 0.00229 0.71 5.70

North Bound Road Side Ditch Calculations I Station 47+00 to Station 52+45)
Station p,. \\' In"w C Pv C HW CA total CA Q V I)t rtrave i ZI Z2 a B y n S " Tonwidth

(fl) (ft) (acre) (acre) (cfs) Ift/s) (min) (min) (in/hr) (fUft) (ft) (ft)
47+00 40.00 59.00 19.00 0.85 0.35 0.00 0 0.00 0.00 0.00 0 5.64 6 4 5 10.21 3.11 0.025 0.00313 0.00 0.00
47+50 40.00 58.00 18.00 0.85 0.35 0.05 0.05 0.26 0.83 1.01 1.01 5.64 6 4 5 10.21 3.11 0.025 0.00313 0.25 2.51
48+00 40.00 58.00 18.00 0.85 0.35 0.05 0.09 0.52 0.98 0.85 1.86 5.64 6 4 5 10.21 3.11 0.025 0.00313 0.33 3.26
48+50 40.00 59.00 19.00 0.85 0.35 0.05 0.14 0.78 1.09 0.77 2.62 5.64 6 4 5 10.21 3.11 0.025 0.00313 0.38 3.80
49+00 40.00 59.00 19.00 0.85 0.35 0.05 0.19 1.05 1.17 0.71 3.34 5.64 6 4 5 10.21 3.11 0.025 0.00313 0.42 4.24
49+50 40.00 60.00 20.00 0.85 0.35 0.05 0.23 1.31 1.24 0.67 4.01 5.64 6 4 5 10.21 3.11 0.025 0.00313 0.46 4.61
50+00 40.00 61.00 21.00 0.85 0.35 0.05 0.28 1.58 1.30 0.64 4.66 5.64 6 4 5 10.21 3.11 0.025 0.00313 0.49 4.94
50+50 39.33 60.00 20.67 0.85 0.35 0.05 0.33 1.84 1.35 0.62 5.27 5.64 6 4 5 10.21 3.11 0.025 0.00313 0.52 5.24
51+00 38.67 59.00 20.33 0.85 0.35 0.05 0.37 2.10 1.39 0.60 5.87 5.64 6 4 5 10.21 3.11 0.025 0.00313 0.55 5.50
51+50 38.00 60.00 22.00 0.85 0.35 0.05 0.42 2.25 1.41 0.59 6.46 5.36 6 4 5 10.21 3.11 0.025 0.00313 0.56 5.64
52+00 37.33 59.00 21.67 0.85 0.35 0.05 0.46 2.36 1.43 0.58 7.05 5.09 6 4 5 10.21 3.11 0.025 0.00313 0.57 5.74
52+45 36.67 59.00 22.33 0.85 0.35 0.04 0.50 2.57 1.46 0.51 7.56 5.09 6 4 5 10.21 3.11 0.025 0.00313 0.59 5.92

South Bound Road Side Ditch Calculations ( Station 54+45 to Station 60+00)
Station p,. W RW W C P" C RW CA total CA Q V I)t rtra"e i ZI Z2 a B y n S " Topwidth

(ft) (ft) (acre) (acre) (ds) Ift/s) (min) (min) (in/hr) (flIft) (ft) (ft)
60+00 36.00 48.00 12.00 0.85 0.35 0.00 0 0.00 0.00 0.00 0 5.64 4 4 4 8.25 2.47 0.025 0.00106 0.00 0.00
59+50 36.00 47.00 11.00 0.85 0.35 0.04 0.04 0.22 0.56 1.50 1.50 5.64 4 4 4 8.25 2.47 0.025 0.00106 0.32 2.53
59+00 36.00 47.00 11.00 0.85 0.35 0.04 0.08 0.45 0.66 1.26 2.76 5.64 4 4 4 8.25 2.47 0.025 0.00106 0.41 3.28
58+50 36.00 46.00 10.00 0.85 0.35 0.04 0.12 0.67 0.73 1.14 3.90 5.64 4 4 4 8.25 2.47 0.025 0.00106 0.48 3.82
58+00 36.00 46.00 10.00 0.85 0.35 0.04 0.16 0.89 0.79 1.06 4.96 5.64 4 4 4 8.25 2.47 0.025 0.00106 0.53 4.25
57+50 36.00 46.00 10.00 0.85 0.35 0.04 0.20 1.05 0.82 1.02 5.97 5.36 4 4 4 8.25 2.47 0.025 0.00106 0.57 4.53
57+00 36.00 47.00 11.00 0.85 0.35 0.04 0.24 1.27 0.86 0.97 6.94 5.36 4 4 4 8.25 2.47 0.025 0.00106 0.61 4.86
56+50 36.00 47.00 11.00 0.85 0.35 0.04 0.28 1.40 0.88 0.95 7.89 5.09 4 4 4 8.25 2.47 0.025 0.00106 0.63 5.05
56+00 36.00 47.00 11.00 0.85 0.35 0.04 0.32 1.52 0.90 0.93 8.82 4.81 4 4 4 8.25 2.47 0.025 0.00106 0.65 5.20
55+50 36.00 47.00 11.00 0.85 0.35 0.04 0.35 1.61 0.91 0.91 9.73 4.54 4 4 4 8.25 2.47 0.025 0.00106 0.66 5.31
55+00 36.00 47.00 11.00 0.85 0.35 0.04 0.39 1.68 0.92 0.90 10.63 4.26 4 4 4 8.25 2.47 0.025 0.00106 0.67 5.40
54+45 36.00 47.00 11.00 0.85 0.35 0.04 0.44 1.81 0.94 0.98 11.61 4.13 4 4 4 8.25 2.47 0.025 0.00106 0.69 5.55



North Bound Road Side Ditch Calculations ( Station 54+45 to Station 59+50)
SIal ion Pv W HW W C 1',' C HW CA total CA Q V Dl I'lI'UVC i Zl Z2 a 13 y n S v Topwilllh

(rl) (fl) (acrc) (acrc) (cfs) (fils) (min) (min) (in/hr) (rtlrt) (1"1) (fll
59+50 36.00 48.00 12.00 0.85 0.35 0.00 0 0.00 0.00 0.00 0 5.64 6 4 5 10.21 3.11 0.025 0.00254 0.00 0.00
59+00 36.00 48.00 12.00 0.85 0.35 0.04 0.04 0.23 0.74 1.13 1.13 5.64 6 4 5 10.21 3.11 0.025 0.00254 0.25 2.47
58+50 36.00 52.00 16.00 0.85 0.35 0.04 0.08 0.46 0.88 0.95 2.08 5.64 6 4 5 10.21 3.11 0.025 0.00254 0.32 3.23
58+00 36.00 53.00 17.00 0.85 0.35 0.04 0.12 0.70 0.98 0.85 2.93 5.64 6 4 5 10.21 3.11 0.025 0.00254 0.38 3.78
57+50 36.00 53.00 17.00 0.85 0.35 0.04 0.17 0.93 1.05 0.79 3.73 5.64 6 4 5 10.21 3.11 0.D25 0.00254 0.42 4.22
57+00 36.00 54.00 18.00 0.85 0.35 0.04 0.21 1.17 1.11 0.75 4.48 5.64 6 4 5 10.21 3.11 0.025 0.00254 0.46 4.59
56+50 36.00 55.00 19.00 0.85 0.35 0.04 0.25 1.41 1.16 0.72 5.19 5.64 6 4 5 10.21 3.11 0.025 0.00254 0.49 4.93
56+00 36.00 56.00 20.00 0.85 0.35 0.04 0.29 1.66 1.21 0.69 5.88 5.64 6 4 5 10.21 3.11 0.025 0.00254 0.52 5.23
55+50 36.00 57.00 21.00 0.85 0.35 0.04 0.34 1.81 1.24 0.67 6.55 5.36 6 4 5 10.21 3.11 0.025 0.00254 0.54 5.40
55+00 36.00 57.00 21.00 0.85 0.35 0.04 0.38 1.94 1.26 0.66 7.22 5.09 6 4 5 10.21 3.11 0.025 0.00254 0.55 5.55
54+50 36.00 57.00 21.00 0.85 0.35 0.04 0.42 2.16 1.29 0.64 7.86 5.09 6 4 5 10.21 3.11 0.025 0.00254 0.58 5.78

South Bound Road Side Ditch Calculations (Station 63+50 to Station 69+21)
Stalion I'v W HW W C I'v C HW CA total CA Q V Dl I'lravc i ZI Z2 a (3 y n S v Topwillih

(fl) (rt) (acrc) (acrc) (ds) (ftls) (min) (min) (in/llr) (ftlrtJ (fl) (fll
63+00 36.00 55.00 19.00 0.85 0.35 0.00 0 0.00 0.00 0.00 0 5.64 50 4 27 54.13 16.98 0.025 0.00085 0.00 0.00
63+50 36.00 55.00 19.00 0.85 0.35 0.04 0.04 0.24 0.33 2.54 2.54 5.64 50 4 27 54.13 16.98 0.025 0.00085 0.16 8.90
64+00 36.00 55.00 19.00 0.85 0.35 0.04 0.09 0.48 0.39 2.13 4.67 5.64 50 4 27 54.13 16.98 0.025 0.00085 0.21 11.55
64+50 36.00 55.00 19.00 0.85 0.35 0.04 0.13 0.69 0.43 1.95 6.62 5.36 50 4 27 54.13 16.98 0.025 0.00085 0.24 13.19
65+00 36.00 55.00 19.00 0.85 0.35 0.04 0.17 0.82 0.45 1.87 8.49 4.81 50 4 27 54.13 16.98 0.025 0.00085 0.26 14.11
65+50 36.00 55.00 19.00 0.85 0.35 0.04 0.21 0.91 0.46 1.82 10.31 4.26 50 4 27 54.13 16.98 0.025 0.00085 0.27 14.65
66+00 36.00 55.00 19.00 0.85 0.35 0.04 0.26 1.03 0.47 1.77 12.07 4.00 50 4 27 54.13 16.98 0.025 0.00085 0.28 15.32
66+50 36.00 55.00 19.00 0.85 0.35 0.04 0.30 1.16 0.49 1.71 13.79 3.86 50 4 27 54.13 16.98 0.025 0.00085 0.30 16.03
67+00 36.00 55.00 19.00 0.85 0.35 0.04 0.34 1.23 0.49 1.69 15.47 3.60 50 4 27 54.13 16.98 0.025 0.00085 0.30 16.41
67+50 36.00 55.00 19.00 0.85 0.35 0.04 0.38 1.32 0.50 1.66 17.13 3.44 50 4 27 54.13 16.98 0.025 0.00085 0.31 16.86
68+00 36.00 55.00 19.00 0.85 0.35 0.04 0.43 1.44 0.51 1.62 18.75 3.36 50 4 27 54.13 16.98 0.025 0.00085 0.32 17.39
68+50 36.00 55.00 19.00 0.85 0.35 0.04 0.47 1.51 0.52 1.60 20.36 3.20 50 4 27 54.13 16.98 0.025 0.00085 0.33 17.69
69+21 36.00 55.00 19.00 0.85 0.35 0.06 0.53 1.61 0.53 2.24 22.60 3.04 50 4 27 54.13 16.98 0.025 0.00085 0.34 18.16

• • •



North Bound Road Side Ditch Calculations (Station 60+50 to Station 69+21\
Slation p" W RWW C PI' C nw CA total CA Q V III rtrave i ZI Z2 a p y n S v TODWidlh

crt) Crt) (acre) (acre) (efs) (flfs) (min) (min) (in/llr) (run) (ft) (rt)

60+50 36,00 50.00 14,00 0.85 0.35 0.00 0 0.00 0.00 0,00 0 5.64 4 10 7 14.17 4.37 0.025 0.00231 0,00 0.00
61+00 36.00 52,00 16,00 0,85 0.35 0.04 0.04 0.23 0.66 1.26 1.26 5.64 4 10 7 14.17 4.37 0.025 0.00231 0.22 3.15
61+50 36.00 52.00 16.00 0.85 0.35 0.04 0.08 0.47 0.79 1.06 2.32 5.64 4 10 7 14.17 4.37 0.025 0,00231 0.29 4.08
62+00 36,00 55.00 19.00 0,85 0.35 0.04 0,13 0.71 0.77 1,09 3.41 5.64 4 20 12 24,15 7.53 0.025 0.00231 0.28 6.67
62+50 36.00 55.00 19.00 0.85 0,35 0.04 0.17 0.95 1.02 0.82 4.23 5.64 6 4 5 10,21 3.11 0.025 0.00231 0.43 4.32
63+00 36,00 43.00 7.00 0.85 0.35 0,04 0.21 1.16 0.87 0.96 5,19 5.64 20 4 12 24.15 7.53 0.025 0.00231 0,33 8,03
63+50 36,00 50.00 14.00 0.85 0.35 0,04 0.25 1.33 0.89 0,93 6.12 5,36 20 4 12 24.15 7.53 0,025 0.00231 0,35 8.43
64+00 36,00 53,00 17,00 0.85 0.35 0,04 0.29 1.55 1.21 0.69 6.81 5.36 4 4 4 8.25 2.47 0,025 0.00231 0.57 4.53
64+50 36,00 53.00 17,00 0.85 0.35 0.04 0.33 1,69 1.24 0.67 7.48 5.09 4 4 4 8.25 2.47 0.025 0.00231 0.58 4.67
65+00 36.00 54.00 18.00 0.85 0,35 0.04 0.37 1.80 1.26 0.66 8.14 4.81 4 4 4 8.25 2.47 0,025 0.00231 0,60 4.79
65+50 36.00 54.00 18.00 0.85 0.35 0,04 0.42 2.00 1.29 0.65 8.79 4.81 4 4 4 8.25 2.47 0.025 0.00231 0.62 4,98
66+00 36.00 48,00 12.00 0.85 0,35 0.04 0.46 2.07 1.30 0.64 9.43 4.54 4 4 4 8.25 2.47 0.025 0.00231 0.63 5.04
66+50 36.00 50,00 14.00 0.85 0.35 0,04 0.50 2,12 1.31 0.64 10.07 4.26 4 4 4 8.25 2.47 0,025 0.00231 0,64 5.09
67+00 36.00 55.00 19,00 0,85 0.35 0.04 0,54 2.30 1.03 0,81 10.88 4,26 4 20 12 24.15 7.53 0.025 0.00231 0,43 10.36
67+50 36.00 55,00 19.00 0.85 0.35 0.04 0.58 2.40 1.35 0.62 11.50 4.13 4 4 4 8.25 2.47 0,025 0.00231 0.67 5.34
68+00 36.00 55.00 19,00 0,85 0.35 0,04 0,62 2.50 1.36 0.61 12.11 4.00 4 4 4 8.25 2.47 0.025 0,00231 0,68 5.41
68+50 36.00 55.00 19.00 0.85 0,35 0.04 0.67 2.67 1.39 0.60 12.71 4.00 4 4 4 8.25 2.47 0.025 0.00231 0,69 5,55
69+21 36.00 56.00 20.00 0.85 0.35 0.06 0.73 2.82 1.34 0.89 13.60 3.86 6 4 5 10,21 3.11 0.025 0.00231 0,65 6.50

South Bound Road Side Ditch Calculations ( Station 69+21 to Station 72+17)
Station p" W RW W C I'v C nw CA total CA Q V III rtrave i ZI Z2 a (J y n S y TODwidth

(ft) Cft) (acre) (acre) (efs) (rus) (min) (min) (in/hr) (flirt) (rt) (ft)

69+21 36,00 50,00 14.00 0.85 0,35 0.00 0 0.00 0.00 0.00 0 5.64 10 4 7 14.17 4.37 0.025 0.00243 0.00 0.00
70+00 36.00 53.00 17.00 0.85 0.35 0.07 0.07 0.37 0,82 1.60 1.60 5,64 4 6 5 10,21 3.11 0.025 0.00243 0.30 3.02
70+50 36.00 50.00 14,00 0.85 0.35 0,04 0,11 0,60 0.93 0.90 2,50 5.64 4 6 5 10.21 3.11 0.025 0.00243 0.36 3.61
71+00 36.00 52.00 16.00 0.85 0.35 0,04 0,15 0.84 0.93 0.90 3.40 5.64 10 4 7 14,17 4,37 0.025 0.00243 0.36 5.03
71+50 36,00 53.00 17,00 0.85 0.35 0.04 0.19 1.07 1,07 0.78 4.18 5,64 4 6 5 10.21 3.11 0.025 0.00243 0.45 4.48
72+00 36.00 53.00 17.00 0,85 0.35 0,04 0.23 1.31 1.04 0.80 4.98 5.64 10 4 7 14,17 4.37 0,025 0.00243 0.42 5.95
72+17 36.00 52.00 16.00 0.85 0.35 0,01 0.25 1.39 1,05 0.27 5,25 5.64 10 4 7 14,17 4,37 0.025 0,00243 0.43 6.08

North Bound Road Side Ditch Calculations ( Station 69+21 to Station 72+17)
Sialion 1',' W RWW C I'v C nw CA total CA Q V 1>1 rtravc I ZI Z2 a (J y n S y Topwidlh

(ft) CfI) (acre) (acre) (el's) (rus) (min) (min) (in/llr) (rtlft) (ft) (n)
69+21 36.00 57.00 21.00 0.85 0.35 0.00 0 0.00 0.00 0.00 0 5,64 6 4 5 10,21 3,11 0,025 0.00183 0.00 0.00
70+00 36.00 58.00 22,00 0.85 0.35 0.07 0.07 0,39 0,75 1.76 1.76 5,64 6 4 5 10,21 3.11 0.025 0.00183 0,32 3.24
70+50 36,00 59.00 23,00 0,85 0.35 0,04 0.11 0.64 0.85 0.99 2.75 5.64 6 4 5 10.21 3.11 0,025 0.00183 0.39 3.90
71+00 36.00 61,00 25.00 0.85 0,35 0.05 0.16 0.90 0.92 0.91 3,65 5,64 6 4 5 10.21 3.11 0.025 0.00183 0.44 4.42
71+50 36,00 59.00 23,00 0.85 0,35 0.04 0.20 1,15 0.98 0.85 4,51 5.64 6 4 5 10.21 3,11 0.025 0.00183 0.48 4.84
72+00 36.00 59.00 23.00 0.85 0.35 0,04 0.25 1.40 1.03 0.81 5.32 5.64 6 4 5 10.21 3.11 0.025 0,00183 0.52 5.22
72+17 36.00 63.00 27.00 0.85 0,35 0.02 0.26 1.49 1,10 0.26 5.58 5.64 4 4 4 8.25 2.47 0.025 0.00183 0.58 4.65



South Bound Road Side Ditch Calculations ( Station 72+17 to Station 77+65}
Station Ilv \V ItW W C I'v C RW Ci\ total CA Q V I>t rtravc I ZI Z2 a J3 y n S v TOllwidth

(ft) (ft) (acrc) (acrc) (ds) (fils) (min) (min) (ln/hr) (flirt) (ft) (ft)
72+17 36.00 52.00 16.00 0.85 0.35 0.00 0 0.00 0.00 0.00 0 5.64 10 4 7 14.17 4.37 0.025 0.00242 0.00 0.00
73+00 36.00 58.00 22.00 0.85 0.35 0.07 0.07 0.41 0.78 1.78 1.78 5.64 10 4 7 14.17 4.37 0.025 0.00242 0.28 3.86
73+50 36.00 55.00 19.00 0.85 0.35 0.04 0.12 0.65 0.99 0.84 2.62 5.64 4 4 4 8.25 2.47 0.025 0.00242 0.41 3.24
74+00 36.00 55.00 19.00 0.85 0.35 0.04 0.16 0.89 1.07 0.78 3.40 5.64 4 4 4 8.25 2.47 0.025 0.00242 0.46 3.65
74+50 36.00 56.00 20.00 0.85 0.35 0.04 0.20 1.14 1.11 0.75 4.15 5.64 5 4 4.5 9.22 2.79 0.025 0.00242 0.48 4.30
75+00 36.00 53.00 17.00 0.85 0.35 0.04 0.24 1.37 1.05 0.80 4.95 5.64 10 4 7 14.17 4.37 0.025 0.00242 0.43 6.06
75+50 36.00 53.00 17.00 0.85 0.35 0.04 0.29 1.61 1.09 0.76 5.71 5.64 10 4 7 14.17 4.37 0.025 0.00242 0.46 6.43
76+00 36.00 53.00 17.00 0.85 0.35 0.04 0.33 1.76 1.11 0.75 6.46 5.36 10 4 7 14.17 4.37 0.025 0.00242 0.47 6.64
76+50 36.00 53.00 17.00 0.85 0.35 0.04 0.37 1.88 1.29 0.64 7.10 5.09 4 4 4 8.25 2.47 0.025 0.00242 0.60 4.82
77+00 36.00 54.00 18.00 0.85 0.35 0.04 0.41 2.10 1.33 0.63 7.73 5.09 4 4 4 8.25 2.47 0.025 0.00242 0.63 5.03
77+65 36.00 54.00 18.00 0.85 0.35 0.06 0.47 2.25 1.35 0.80 8.53 4.81 4 4 4 8.25 2.47 0.025 0.00242 0.64 5.16

North Bound Road Side Ditch Calculations I Station 72+17 to Station 77+65}
Station I'v W RW W C I'v C RW Ci\ total CA 0 V 1)1 rtravc I ZI Z2 a B y n S v Topwidlh

(rt) (ft) (acre) (acre) (cfs) (ftls) (min) (min) (in/hr) (ft/ft) (ft) (ft)
72+17 36.00 63.00 27.00 0.85 0.35 0.00 0 0.00 0.00 0.00 0 5.64 4 4 4 8.25 2.47 0.025 0.00258 0.00 0.00
73+00 36.00 90.00 54.00 0.85 0.35 0.09 0.09 0.53 0.61 2.28 2.28 5.64 4 50 27 54.13 16.98 0.025 0.00258 0.18 9.73
73+50 36.00 55.00 19.00 0.85 0.35 0.04 0.14 0.77 1.01 0.83 3.11 5.64 6 4 5 10.21 3.11 0.025 0.00258 0.39 3.92
74+00 36.00 55.00 19.00 0.85 0.35 0.04 0.18 1.01 1.08 0.77 3.88 5.64 4 6 5 10.21 3.11 0.025 0.00258 0.43 4.34
74+50 36.00 55.00 19.00 0.85 0.35 0.04 0.22 1.26 1.14 0.73 4.61 5.64 6 4 5 10.21 3.11 0.025 0.00258 0.47 4.70
75+00 36.00 55.00 19.00 0.85 0.35 0.04 0.27 1.50 1.19 0.70 5.31 5.64 6 4 5 10.21 3.11 0.025 0.00258 0.50 5.02
75+50 36.00 55.00 19.00 0.85 0.35 0.04 0.31 1.65 1.22 0.68 6.00 5.36 6 4 5 10.21 3.11 0.025 0.00258 0.52 5.21
76+00 36.00 55.00 19.00 0.85 0.35 0.04 0.35 1.88 1.32 0.63 6.63 5.36 4 4 4 8.25 2.47 0.025 0.00258 0.60 4.77
76+50 36.00 55.00 19.00 0.85 0.35 0.04 0.39 2.00 1.34 0.62 7.25 5.09 4 4 4 8.25 2.47 0.025 0.00258 0.61 4.88
77+00 36.00 55.00 19.00 0.85 0.35 0.04 0.44 2.22 1.38 0.60 7.85 5.09 4 4 4 8.25 2.47 0.025 0.00258 0.63 5.07
77+65 36.00 55.00 19.00 0.85 0.35 0.06 0.49 2.37 1.33 0.81 8.66 4.81 6 4 5 10.21 3.11 0.025 0.00258 0.60 5.96

South Bound Road Side Ditch Calculations ( Station 79+00 to Station 85+50}
Station I'v W n\\' \\' C I'v C nw Ci\ total CA Q V 1>1 I'trave i ZI Z2 a. e y n S v Topwidth

(f!) (ft) (acre) (acre) (cfs) (ft/s) (min) (min) (in/hr\ (ftlft) (ft) (ft)
85+50 36.00 55.00 19.00 0.85 0.35 0.00 0 0.00 0.00 0.00 0 5.64 4 4 4 8.25 2.47 0.025 0.00142 0.00 0.00
85+00 36.00 55.00 19.00 0.85 0.35 0.04 0.04 0.24 0.63 1.32 1.32 5.64 4 4 4 8.25 2.47 0.025 0.00142 0.31 2.47
84+50 36.00 56.00 20.00 0.85 0.35 0.04 0.09 0.48 0.75 1.11 2.42 5.64 4 4 4 8.25 2.47 0.025 0.00142 0.40 3.21
84+00 36.00 56.00 20.00 0.85 0.35 0.04 0.13 0.73 0.83 1.00 3.42 5.64 4 4 4 8.25 2.47 0.025 0.00142 0.47 3.74
83+50 36.00 56.00 20.00 0.85 0.35 0.04 0.17 0.97 0.90 0.93 4.35 5.64 4 4 4 8.25 2.47 0.025 0.00142 0.52 4.16
83+00 36.00 56.00 20.00 0.85 0.35 0.04 0.22 1.21 0.95 0.88 5.23 5.64 4 4 4 8.25 2.47 0.025 0.00142 0.57 4.53
82+50 36.00 56.00 20.00 0.85 0.35 0.04 0.26 1.39 0.75 1.11 6.33 5.36 4 20 12 24.15 7.53 0.025 0.00142 0.39 9.40
82+00 36.00 56.00 20.00 0.85 0.35 0.04 0.30 1.54 0.77 1.08 7.41 5.09 4 20 12 24.15 7.53 0.025 0.00142 0.41 9.76
81+50 36.00 55.00 19.00 0.85 0.35 0.04 0.34 1.66 0.79 1.06 8.47 4.81 4 20 12 24.15 7.53 0.025 0.00142 0.42 10.05
81+00 36.00 55.00 19.00 0.85 0.35 0.04 0.39 1.76 0.80 1.04 9.51 4.54 4 20 12 24.15 7.53 0.025 0.00142 0.43 10.27
80+50 36.00 55.00 19.00 0.85 0.35 0.04 0.43 1.83 0.81 1.03 10.54 4.26 4 20 12 24.15 7.53 0.025 0.00142 0.43 10.43
80+00 36.00 56.00 20.00 0.85 0.35 0.04 0.47 1.95 0.82 1.01 11.55 4.13 4 20 12 24.15 7.53 0.025 0.00142 0.45 10.68
79+50 36.00 54.00 18.00 0.85 0.35 0.04 0.52 2.06 1.03 0.81 12.36 4.00 4 6 5 10.21 3.11 0.025 0.00142 0.63 6.33
79+00 36.00 53.00 17.00 0.85 0.35 0.04 0.56 2.15 1.04 0.80 13.17 3.86 4 6 5 10.21 3.11 0.025 0.00142 0.64 6.44

• • •



North Bound Road Side Ditch Calculations ( Station 79+00 to Station 85+50)
Stalion r,· w ItWW C I'v C nw CA total CA Q V \)t I'trave i ZI Z2 a Jl y n S y Topwidth

(f!) (f!) (acre) (acrc) (cfs) (fUs) (min) (min) (in/hr) (rtlft) crt) (ft)
85+50 36.00 54.00 18.00 0.85 0.35 0.00 0 0.00 0.00 0.00 0 5.64 4 4 4 8.25 2.47 0.025 0.00082 0.00 0.00
85+00 36.00 54.00 18.00 0.85 0.35 0.04 0.04 0.24 0.51 1.62 1.62 5.64 4 4 4 8.25 2.47 0.025 0.00082 0.34 2.73
84+50 36.00 54.00 18.00 0.85 0.35 0.04 0.08 0.48 0.61 1.37 2.99 5.64 4 4 4 8.25 2.47 0.025 0.00082 0.44 3.54
84+00 36.00 54.00 18.00 0.85 0.35 0.04 0.13 0.72 0.68 1.23 4.23 5.64 4 4 4 8.25 2.47 0.025 0.00082 0.52 4.12
83+50 36.00 54.00 18.00 0.85 0.35 0.04 0.17 0.96 0.73 1.15 5.37 5.64 4 4 4 8.25 2.47 0.025 0.00082 0.57 4.59
83+00 36.00 54.00 18.00 0.85 0.35 0.04 0.21 1.14 0.76 1.10 6.47 5.36 4 4 4 8.25 2.47 0.025 0.00082 0.61 4.90
82+50 36.00 53.00 17.00 0.85 0.35 0.04 0.25 1.29 0.74 1.12 7.60 5.09 6 4 5 10.21 3.11 0.025 0.00082 0.59 5.89
82+00 36.00 53.00 17.00 0.85 0.35 0.04 0.30 1.42 0.76 1.09 8.69 4.81 6 4 5 10.21 3.11 0.025 0.00082 0.61 6.11
81+50 36.00 53.00 17.00 0.85 0.35 0.04 0.34 1.53 0.78 1.07 9.76 4.54 6 4 5 10.21 3.11 0.025 0.00082 0.63 6.28
81+00 36.00 53.00 17.00 0.85 0.35 0.04 0.38 1.62 0.79 1.06 10.82 4.26 6 4 5 10.21 3.11 0.025 0.00082 0.64 6.41
80+50 36.00 52.00 16.00 0.85 0.35 0.04 0.42 1.74 0.80 1.04 11.86 4.13 6 4 5 10.21 3.11 0.025 0.00082 0.66 6.59
80+00 36.00 56.00 20.00 0.85 0.35 0.04 0.46 1.86 0.81 1.02 12.89 4.00 6 4 5 10.21 3.11 0.025 0.00082 0.68 6.75
79+50 36.00 56.00 20.00 0.85 0.35 0.04 0.51 1.96 0.83 1.01 13.90 3.86 6 4 5 10.21 3.11 0.025 0.00082 0.69 6.89
79+00 36.00 56.00 20.00 0.85 0.35 0.04 0.55 2.05 0.83 1.00 14.90 3.73 6 4 5 10.21 3.11 0.025 0.00082 0.70 7.02

South Bound Road Side Ditch Calculations ( Station 85+50 to Station 89+98)
Station r,· W ItW W C I'v C Inv CA total CA Q V \)t rtra\'c i ZI Z2 a Jl y n S \' Topwidth

(ft) (ft) (acre) (acre) (efs) (fUs) (min) (min) (in/hr) (ftlft) (ft) (ft)

85+50 36.00 55.00 19.00 0.85 0.35 0.00 0 0.00 0.00 0.00 0 5.64 4 4 4 8.25 2.47 0.025 0.00493 0.00 0.00
86+00 36.00 54.00 18.00 0.85 0.35 0.04 0.04 0.24 1.01 0.83 0.83 5.64 4 4 4 8.25 2.47 0.025 0.00493 0.24 1.95
86+50 36.00 54.00 18.00 0.85 0.35 0.04 0.08 0.48 1.20 0.70 1.52 5.64 4 4 4 8.25 2.47 0.025 0.00493 0.32 2.53
87+00 36.00 53.00 17.00 0.85 0.35 0.04 0.13 0.71 1.33 0.63 2.15 5.64 4 4 4 8.25 2.47 0.025 0.00493 0.37 2.94
87+50 36.00 53:00 17.00 0.85 0.35 0.04 0.17 0.95 1.42 0.59 2.74 5.64 4 4 4 8.25 2.47 0.025 0.00493 0.41 3.27
88+00 36.00 54.00 18.00 0.85 0.35 0.04 0.21 1.19 1.51 0.55 3.29 5.64 4 4 4 8.25 2.47 0.025 0.00493 0.44 3.56
88+50 36.00 54.00 18.00 0.85 0.35 0.04 0.25 1.43 1.58 0.53 3.82 5.64 4 4 4 8.25 2.47 0.025 0.00493 0.48 3.81
89+00 36.00 55.00 19.00 0.85 0.35 0.04 0.30 1.67 1.64 0.51 4.33 5.64 4 4 4 8.25 2.47 0.025 0.00493 0.50 4.04
89+50 36.00 55.00 19.00 0.85 0.35 0.04 0.34 1.91 1.61 0.52 4.85 5.64 4 6 5 10.21 3.11 0.025 0.00493 0.49 4.87
89+98 36.00 54.00 18.00 0.85 0.35 0.04 0.38 2.14 1.66 0.48 5.33 5.64 4 6 5 10.21 3.11 0.025 0.00493 0.51 5.08

North Bound Road Side Ditch Calculations ( Station 85+50 to Station 89+98)
Station r,· W RW W C Pv C Inv CA total CA 0 V \)t rtrave i Zl Z2 a Jl y n S y Topwidth

(fl) (fI) (acre) (acre) (cfs) (fUs) (min) (min) (in/hr) (ftIft) (ft) (ft)

85+50 36.00 55.00 19.00 0.85 0.35 0.00 0 0.00 0.00 0.00 0 5.64 4 4 4 8.25 2.47 0.025 0.00440 0.00 0.00
86+00 36.00 55.00 19.00 0.85 0.35 0.04 0.04 0.24 0.97 0.86 0.86 5.64 4 4 4 8.25 2.47 0.025 0.00440 0.25 2.00
86+50 36.00 55.00 19.00 0.85 0.35 0.04 0.09 0.48 1.15 0.72 1.59 5.64 4 4 4 8.25 2.47 0.025 0.00440 0.32 2.59
87+00 36.00 55.00 19.00 0.85 0.35 0.04 0.13 0.72 1.27 0.65 2.24 5.64 4 4 4 8.25 2.47 0.025 0.00440 0.38 3.01
87+50 36.00 55.00 19.00 0.85 0.35 0.04 0.17 0.96 1.37 0.61 2.85 5.64 4 4 4 8.25 2.47 0.025 0.00440 0.42 3.36
88+00 36.00 49.00 13.00 0.85 0.35 0.04 0.21 1.19 1.37 0.61 3.46 5.64 6 4 5 10.21 3.11 0.025 0.00440 0.42 4.17
88+50 36.00 48.00 12.00 0.85 0.35 0.04 0.25 1.42 1.43 0.58 4.04 5.64 6 4 5 10.21 3.11 0.025 0.00440 0.44 4.45
89+00 36.00 51.00 15.00 0.85 0.35 0.04 0.29 1.65 1.49 0.56 4.60 5.64 6 4 5 10.21 3.11 0.025 0.00440 0.47 4.71
89+50 36.00 52.00 16.00 0.85 0.35 0.04 0.33 1.88 1.54 0.54 5.14 5.64 6 4 5 10.21 3.11 0.025 0.00440 0.50 4.95
89+98 36.00 53.00 17.00 0.85 0.35 0.04 0.37 2.11 1.58 0.51 5.65 5.64 6 4 5 10.21 3.11 0.025 0.00440 0.52 5.17



South Bound Road Side Ditch Calculations ( Station 95+64 to Station 99+50)
Station p\, \V RW W C I'v C RW CA total CA 0 V \)t rtravc j ZI Z2 a n y n S \. Topwldth

(ft) (ft) (acre) (acre) (cfs) (flIs) (min) (min) (in/hr) (flIft) (ft) (ft)
105+00 50.58 61.56 10.98 0.85 0.35 0.00 0 0.00 0.00 0.00 0 5.64 0.1 50 25.1 51.01 15.59 0.015 0.00250 0.00 0.00
104+50 50.58 60.62 10.04 0.85 0.35 0.05 0.05 0.30 0.77 1.08 1.08 5.64 0.1 50 25.1 51.01 15.59 0.015 0.00250 0.12 6.25
104+00 50.58 57.27 6.69 0.85 0.35 0.05 0.11 0.59 0.92 0.91 1.99 5.64 0.1 50 25.1 51.01 15.59 0.015 0.00250 0.16 8.07
103+50 50.58 59.95 9.37 0.85 0.35 0.05 0.16 0.89 1.01 0.82 2.81 5.64 0.1 50 25.1 51.01 15.59 0.015 0.00250 0.19 9.40
103+00 50.58 63.20 12.62 0.85 0.35 0.05 0.21 1.20 1.09 0.76 3.58 5.64 0.1 50 25.1 51.01 15.59 0.015 0.00250 0.21 10.50
102+50 50.58 59.56 8.98 0.85 0.35 0.05 0.27 1.50 1.15 0.72 4.30 5.64 0.1 50 25.1 51.01 15.59 0.015 0.00250 0.23 11.42
102+00 50.58 56.55 5.97 0.85 0.35 0.05 0.32 1.79 1.21 0.69 4.99 5.64 0.1 50 25.1 51.01 15.59 0.015 0.00250 0.24 12.20
101+50 50.58 59.85 9.27 0.85 0.35 0.05 0.37 2.09 1.25 0.67 5.66 5.64 0.1 50 25.1 51.01 15.59 0.015 0.00250 0.26 12.93
101+00 50.58 63.51 12.93 0.85 0.35 0.05 0.43 2.28 1.28 0.65 6.31 5.36 0.1 50 25.1 51.01 15.59 0.015 0.00250 0.27 13.36
100+50 50.58 61.78 11.20 0.85 0.35 0.05 0.48 2.57 1.32 0.63 6.94 5.36 0.1 50 25.1 51.01 15.59 0.015 0.00250 0.28 13.97
100+00 50.58 57.24 6.66 0.85 0.35 0.05 0.53 2.70 1.34 0.62 7.56 5.09 0.1 50 25.1 51.01 15.59 0.015 0.00250 0.28 14.24
99+50 50.58 58.08 7.50 0.85 0.35 0.05 0.58 2.81 1.35 0.62 8.18 4.81 0.1 50 25.1 51.01 15.59 0,015 0.00250 0.29 14.44
99+00 36.00 80.00 44.00 0.85 0.35 0.05 0.64 3.06 1.29 0.65 8.83 4.81 4 4 4 8.25 2.47 0.025 0.00174 0.77 6.16
98+50 36.00 55.00 19.00 0.85 0.35 0.04 0.68 3.08 0.99 0.84 9.66 4.54 4 20 12 24.15 7.53 0.025 0.00174 0.51 12.20
98+00 36.00 55.00 19.00 0.85 0.35 0.04 0.72 3.07 0.99 0.84 10.50 4.26 4 20 12 24.15 7.53 0.025 0.00174 0.51 12.19
97+50 36.00 55.00 19.00 0.85 0.35 0.04 0.76 3.16 1.24 0.67 11.18 4.13 4 6 5 10.21 3.11 0.025 0.00174 0.71 7.15
97+00 36.00 55.00 19.00 0.85 0.35 0.04 0.81 3.33 1.25 0.67 11.84 4.13 4 6 5 10.21 3.11 0.025 0.00174 0.73 7.30
96+50 36.00 55.00 19.00 0.85 0.35 0.04 0.85 3.40 1.26 0.66 12.51 4.00 4 6 5 10.21 3.11 0.025 0.00174 0.73 7.35
96+00 36.00 55.00 19.00 0.85 0.35 0.04 0.89 3.45 1.26 0.66 13.17 3.86 4 6 5 10.21 3.11 0.025 0.00174 0.74 7.39
95+64 36.00 55.00 19.00 0.85 0.35 0.03 0.92 3.57 1.27 0.47 13.64 3.86 4 6 5 10.21 3.11 0.025 0.00174 0.75 7.49

North Bound Road Side Ditch Calculations ( Station 95+64 to Station 105+00)
Station P"W ItWW C Pv C HW CA total CA Q V \)t I'trave i ZI Z2 a B y n S \' Topwidth

(fl) (ft) (acre) (acre) (cfs) (flIs) (min) (min) (in/hr) (ftlft) (ft) (ft)
105+00 36.00 53.00 17.00 0.85 0.35 0.00 0 0.00 0.00 0.00 0 5.64 4 4 4 8.25 2.47 0.025 0.00056 0.00 0.00
104+50 36.00 53.00 17.00 0.85 0.35 0.04 0.04 0.24 0.44 1.87 1.87 5.64 4 4 4 8.25 2.47 0.025 0.00056 0.36 2.92
104+00 36.00 55.00 19.00 0.85 0.35 0.04 0.08 0.48 0.53 1.57 3.45 5.64 4 4 4 8.25 2.47 0.025 0.00056 0.47 3.80
103+50 36.00 52.00 16.00 0.85 0.35 0.04 0.13 0.71 0.59 1.42 4.87 5.64 4 4 4 8.25 2.47 0.025 0.00056 0.55 4.41
103+00 36.00 75.00 39.00 0.85 0.35 0.05 0.18 0.95 0.63 1.32 6.19 5.36 4 4 4 8.25 2.47 0.025 0.00056 0.61 4.91
102+50 36.00 75.00 39.00 0.85 0.35 0.05 0.23 1.16 0.66 1.26 7.45 5.09 4 4 4 8.25 2.47 0.025 0.00056 0.66 5.30
102+00 36.00 55.00 19.00 0.85 0.35 0.04 0.27 1.30 0.68 1.22 8.68 4.81 4 4 4 8.25 2.47 0.025 0.00056 0.69 5.53
101+50 36.00 55.00 19.00 0.85 0.35 0.04 0.31 1.42 0.70 1.20 9.88 4.54 4 4 4 8.25 2.47 0.025 0.00056 0.71 5.72
101+00 36.00 55.00 19.00 0.85 0.35 0.04 0.36 1.47 0.70 1.19 11.06 4.13 4 4 4 8.25 2.47 0.025 0.00056 0.72 5.79
100+50 36.00 55.00 19.00 0.85 0.35 0.04 0.40 1.59 0.72 1.16 12.23 4.00 4 4 4 8.25 2.47 0.025 0.00056 0.75 5.97
100+00 36.00 55.00 19.00 0.85 0.35 0.04 0.44 1.71 0.56 1.49 13.71 3.86 4 20 12 24.15 7.53 0.025 0.00056 0.50 12.09
99+50 36.00 55.00 19.00 0.85 0.35 0.04 0.48 1.74 0.56 1.48 15.19 3.60 4 20 12 24.15 7.53 0.025 0.00056 0.51 12.19
99+00 36.00 55.00 19.00 0.85 0.35 0.04 0.53 1.86 0.57 1.46 16.65 3.52 4 20 12 24.15 7.53 0.025 0.00056 0.52 12.48
98+50 36.00 55.00 19.00 0.85 0.35 0.04 0.57 1.91 0.58 1.45 18.10 3.36 4 20 12 24.15 7.53 0.025 0.00056 0.53 12.63
98+00 36.00 55.00 19.00 0.85 0.35 0.04 0.61 2.01 0.58 1.43 19.52 3.28 4 20 12 24.15 7.53 0.025 0.00056 0.54 12.86
97+50 36.00 55.00 19.00 0.85 0.35 0.04 0.66 2.04 0.59 1.42 20.95 3.12 4 20 12 24.15 7.53 0.025 0.00056 0.54 12.94
97+00 36.00 55.00 19.00 0.85 0.35 0.04 0.70 2.12 0.59 1.41 22.35 3.04 4 20 12 24.15 7.53 0.025 0.00056 0.55 13.12
96+50 36.00 55.00 19.00 0.85 0.35 0.04 0.74 2.19 0.60 1.40 23.75 2.96 4 20 12 24.15 7.53 0.025 0.00056 0.55 13.28
96+00 36.00 55.00 19.00 0.85 0.35 0.04 0.78 2.19 0.60 1.40 25.15 2.80 4 20 12 24.15 7.53 0.025 0.00056 0.55 13.29
95+64 36.00 55.00 19.00 0.85 0.35 0.03 0.81 2.22 0.60 1.00 26.15 2.72 4 20 12 24.15 7.53 0.025 0.00056 0.56 13.33

• • •



North Bound Road Side Ditch Calculations ( Station 105+00 to Station 111+58)
Slalion p,. W HW W C I'v C nw CA total CA 0 V III J'travc i Zl Z2 a B y n S y TODwidth

(n) (ft) (acre) (acre) (cfs) (ft/s) (min) (min) (in/hr) (ft/rt) (ft) (ft)
105+00 36.00 53.00 17.00 0.85 0.35 0.00 0 0.00 0.00 0.00 0 5.64 4 4 4 8.25 2.47 0.025 0.00307 0.00 0.00
105+50 36.00 53.00 17.00 0.85 0.35 0.04 0.04 0.24 0.84 0.99 0.99 5.64 4 4 4 8.25 2.47 0.025 0.00307 0.27 2.12
106+00 36.00 53.00 17.00 0.85 0.35 0.04 0.08 0.47 1.00 0.83 1.82 5.64 4 4 4 8.25 2.47 0.025 0.00307 0.34 2.75
106+50 36.00 54.00 18.00 0.85 0.35 0.04 0.13 0.71 1.11 0.75 2.58 5.64 4 4 4 8.25 2.47 0.025 0.00307 0.40 3.21
107+00 36.00 54.00 18.00 0.85 0.35 0.04 0.17 0.95 1.19 0.70 3.27 5.64 4 4 4 8.25 2.47 0.025 0.00307 0.45 3.57
107+50 36.00 54.00 18.00 0.85 0.35 0.04 0.21 1.19 1.26 0.66 3.94 5.64 4 4 4 8.25 2.47 0.025 0.00307 0.49 3.89
108+00 36.00 54.00 18.00 0.85 0.35 0.04 0.25 1.43 1.32 0.63 4.57 5.64 4 4 4 8.25 2.47 0.025 0.00307 0.52 4.16
108+50 36.00 54.00 18.00 0.85 0.35 0.04 0.30 1.67 1.37 0.61 5.18 5.64 4 4 4 8.25 2.47 0.025 0.00307 0.55 4.41
109+00 36.00 55.00 19.00 0.85 0.35 0.04 0.34 1.91 1.42 0.59 5.76 5.64 4 4 4 8.25 2.47 0.025 0.00307 0.58 4.64
109+50 36.00 55.00 19.00 0.85 0.35 0.04 0.38 2.04 1.44 0.58 6.34 5.36 4 4 4 8.25 2.47 0.025 0.00307 0.60 4.76
110+00 36.00 55.00 19.00 0.85 0.35 0.04 0.42 2.27 1.48 0.56 6.90 5.36 4 4 4 8.25 2.47 0.025 0.00307 0.62 4.96
110+50 36.00 55.00 19.00 0.85 0.35 0.04 0.47 2.37 1.50 0.56 7.46 5.09 4 4 4 8.25 2.47 0.025 0.00307 0.63 5.04
111+00 36.00 55.00 19.00 0.85 0.35 0.04 0.51 2.45 0.95 0.88 8.34 4.81 4 50 27 54.13 16.98 0.025 0.00307 0.31 16.70
111 +58 36.00 48.00 12.00 0.85 0.35 0.05 0.56 2.67 1.54 0.63 8.96 4.81 4 4 4 8.25 2.47 0.025 0.00307 0.66 5.27

North Bound Road Side Ditch Calculations (Station 111+58 to Station 115+15)
Station p~ w nw w C I'v C nw CA total CA Q v 1>( rtrave i ZI Z2 a B y n S v Topwidlh

(fl) (n) (acre) (acrc) (cfs) (ft/s) (min) (min) (in/hr) (flIft) (ft) (ft)
111 +58 36.00 48.00 12.00 0.85 0.35 0.00 0 0.00 0.00 0.00 0 5.64 4 4 4 8.25 2.47 0.025 0.00183 0.00 0.00
112+00 36.00 55.00 19.00 0.85 0.35 0.04 0.04 0.20 0.67 1.05 1.05 5.64 4 4 4 8.25 2.47 0.025 0.00183 0.28 2.20
112+50 36.00 55.00 19.00 0.85 0.35 0.04 0.08 0.44 0.81 1.03 2.08 5.64 4 4 4 8.25 2.47 0.025 0.00183 0.37 2.96
113+00 36.00 55.00 19.00 0.85 0.35 0.04 0.12 0.68 0.90 0.92 3.00 5.64 4 4 4 8.25 2.47 0.025 0.00183 0.44 3.48
113+50 36.00 55.00 19.00 0.85 0.35 0.04 0.16 0.93 0.97 0.85 3.85 5.64 4 4 4 8.25 2.47 0.025 0.00183 0.49 3.90
114+00 36.00 55.00 19.00 0.85 0.35 0.04 0.21 1.17 1.03 0.81 4.66 5.64 4 4 4 8.25 2.47 0.025 0.00183 0.53 4.25
114+50 36.00 55.00 19.00 0.85 0.35 0.04 0.25 1.41 1.08 0.77 5.43 5.64 4 4 4 8.25 2.47 0.025 0.00183 0.57 4.56
115+15 36.00 55.00 19.00 0.85 0.35 0.06 0.31 1.64 1.12 0.96 6.39 5.36 4 4 4 8.25 2.47 0.025 0.00183 0.60 4.83

North Bound Road Side Ditch Calculations ( Station 118+50 to Station 122+36)
Station p~ W RW W C I'\' C nw CA total CA 0 V I>t rtrave i ZI Z2 a B y n S v TODwidth

(ft) (n) (acre) (acrc) (cfs) (ft/s) (min) (min) (in/hr) (Wft) (ft) (ft)
122+36 36.00 55.00 19.00 0.85 0.35 0.00 0 0.00 0.00 0.00 0 5.64 4 4 4 8.25 2.47 0.025 0.00110 0.00 0.00
122+00 36.00 55.00 19.00 0.85 0.35 0.03 0.03 0.17 0.53 1.13 1.13 5.64 4 4 4 8.25 2.47 0.025 0.00110 0.29 2.29
121+50 36.00 55.00 19.00 0.85 0.35 0.04 0.07 0.41 0.63 1.33 2.46 5.64 6 4 5 10.21 3.11 0.025 0.00110 0.36 3.64
121+00 36.00 55.00 19.00 0.85 0.35 0.04 0.12 0.66 0.70 1.19 3.65 5.64 6 4 5 10.21 3.11 0.025 0.00110 0.43 4.32
120+50 36.00 52.00 16.00 0.85 0.35 0.04 0.16 0.89 0.76 1.10 4.75 5.64 6 4 5 10.21 3.11 0.025 0.00110 0.48 4.85
120+00 36.00 57.00 21.00 0.85 0.35 0.04 0.20 1.14 0.81 1.03 5.78 5.64 6 4 5 10.21 3.11 0.025 0.00110 0.53 5.31
119+50 36.00 57.00 21.00 0.85 0.35 0.04 0.24 1.31 0.84 1.00 6.78 5.36 6 4 5 10.21 3.11 0.025 0.00110 0.56 5.61
119+00 36.00 83.00 47.00 0.85 0.35 0.05 0.30 1.52 0.87 0.96 7.74 5.09 6 4 5 10.21 3.11 0.025 0.00110 0.59 5.93



118+50 I 36.00 I 49.00 I 13.00 I 0.85 0.35 0.04 0.34 I 1.631 0.88 I 0.94 I 8.691 4.81 6 4 5 110.2113.1110.0251 0.00110 0.61 6.08

North Bound Road Side Ditch Calculations ( Station 122+36 to Station 126+63\
Station 1',' W RW W C 1'\' C nw CA total CA Q V III I'trave i ZI Z2 a. (l y n S v Topwidth

(ft) (ft) (acre) (acre) (efs) (ft/s) (min) (min) (in/hr) (flIft) (rt) (rt)

126+63 36.00 55.00 19.00 0.85 0.35 0.00 0 0.00 0.00 0.00 0 5.64 4 4 4 8.25 2.47 0.025 0.00028 0.00 0.00
126+00 36.00 53.00 17.00 0.85 0.35 0.05 0.05 0.30 0.36 2.89 2.89 5.64 4 4 4 8.25 2.47 0.025 0.00028 0.45 3.62
125+50 36.00 52.00 16.00 0.85 0.35 0.04 0.09 0.51 0.26 3.19 6.09 5.36 4 50 27 54.13 16.98 0.025 0.00028 0.27 14.48
125+00 36.00 55.00 19.00 0.85 0.35 0.04 0.14 0.62 0.27 3.03 9.12 4.54 4 50 27 54.13 16.98 0.025 0.00028 0.29 15.64
124+50 36.00 53.00 17.00 0.85 0.35 0.04 0.18 0.76 0.46 1.81 10.93 4.26 4 4 4 8.25 2.47 0.025 0.00028 0.64 5.16
124+00 36.00 53.00 17.00 0.85 0.35 0.04 0.22 0.88 0.48 1.75 12.68 4.00 4 4 4 8,25 2.47 0.025 0.00028 0.68 5.45
123+50 36.00 54.00 18.00 0.85 0.35 0.04 0.26 0.98 0.49 1.70 14.39 3.73 4 4 4 8.25 2.47 0.025 0.00028 0.71 5.67
123+00 36.00 54.00 18.00 0.85 0.35 0.04 0,31 1.08 0,50 1,66 16,05 3.52 4 4 4 8,25 2.47 0.025 0,00028 0,73 5.87
122+36 36.00 55.00 19.00 0,85 0.35 0.05 0.36 1.21 0.52 2.07 18.12 3.36 4 4 4 8.25 2.47 0.025 0.00028 0.77 6.13

North Bound Road Side Ditch Calculations ( Station 111+58 to Station 115+15)
Station I'\'W RW W C I'v C nw CA total CA Q V I>t I'trave I ZI Z2 a. (l Y n S v Topwidth

(ft) (rt) (acre) (acre) (cfs) (flIs) (min) (min) (in/hr) (rt/ft) (rt) (ft)
128+50 36,00 55.00 19,00 0.85 0.35 0,00 0 0.00 0.00 0.00 0 5.64 4 4 4 8.25 2.47 0,025 0,00073 0.00 0,00
129+00 36,00 55.00 19.00 0.85 0.35 0.04 0.04 0.24 0.49 1.69 1,69 5.64 4 4 4 8,25 2.47 0.025 0,00073 0.35 2.80
129+50 36.00 55.00 19.00 0,85 0.35 0.04 0.09 0.48 0.59 1.42 3.11 5.64 4 4 4 8.25 2.47 0.025 0.00073 0.45 3.63
130+00 36,00 55.00 19.00 0.85 0.35 0,04 0.13 0.72 0,65 1.28 4.39 5.64 4 4 4 8.25 2.47 0,025 0.00073 0.53 4,22
130+50 36.00 55.00 19.00 0.85 0.35 0.04 0.17 0.96 0,70 1.19 5.59 5.64 4 4 4 8.25 2.47 0.025 0,00073 0.59 4.70
131+00 36.00 55.00 19.00 0,85 0,35 0,04 0.21 1.15 0.73 1.14 6,73 5.36 4 4 4 8,25 2.47 0.025 0,00073 0.63 5.02
131+50 36.00 55.00 19.00 0,85 0.35 0,04 0.26 1,31 0.75 1.11 7.84 5.09 4 4 4 8.25 2.47 0,025 0.00073 0.66 5.27
132+00 36.00 55.00 19.00 0.85 0,35 0.04 0.30 1.44 0,77 1.08 8.92 4.81 4 4 4 8.25 2.47 0.025 0,00073 0,68 5.47
132+50 36.00 55.00 19,00 0.85 0.35 0.04 0.34 1.46 0.77 1.08 10.00 4,26 4 4 4 8,25 2.47 0.025 0.00073 0.69 5.49
133+00 36.00 55.00 19.00 0.85 0,35 0,04 0,38 1.59 0.79 1,05 11.05 4.13 4 4 4 8.25 2.47 0.025 0.00073 0,71 5.67

North Bound Road Side Ditch Calculations (Station 133+00 to Station 137+00)
Station I','W RW W C Pv C nw CA total CA Q V I>t I'trave i ZI Z2 a B y n S \' Topwidth

(re) (f!) (acre) (acre) (cfs) (ft/s) (min) (min) (in/hr) (flirt) (rt) (ft)

133+00 36.00 55.00 19.00 0.85 0.35 0.00 0 0.00 0,00 0.00 0 5.64 4 4 4 8.25 2.47 0,025 0,00198 0.00 0,00
133+50 36.00 55,00 19.00 0.85 0.35 0,04 0.04 0.24 0,72 1.16 1.16 5.64 4 4 4 8.25 2.47 0.025 0.00198 0.29 2.32
134+00 36.00 55,00 19.00 0.85 0.35 0.04 0.09 0,48 0.85 0.98 2,14 5.64 4 4 4 8.25 2.47 0.025 0.00198 0,38 3.01
134+50 36.00 55,00 19.00 0.85 0.35 0.04 0.13 0.72 0.94 0,88 3.02 5.64 4 4 4 8.25 2.47 0.025 0,00198 0.44 3.50
135+00 36.00 51.00 15.00 0.85 0.35 0.04 0.17 0.96 1.01 0.82 3,85 5,64 4 4 4 8.25 2.47 0.025 0.00198 0.49 3.89
135+50 36.00 53,00 17.00 0.85 0.35 0.04 0.21 1.19 1.07 0.78 4.62 5,64 4 4 4 8.25 2.47 0.025 0,00198 0,53 4.22
136+00 36,00 55.00 19.00 0,85 0,35 0.04 0.25 1.43 1.06 0.78 5.41 5.64 6 4 5 10.21 3.11 0.025 0.00198 0.52 5.19
136+50 36.00 55.00 19.00 0.85 0.35 0.04 0.30 1.59 1.09 0.76 6,17 5.36 6 4 5 10,21 3,11 0,025 0,00198 0,54 5.40
137+00 36.00 56.00 20.00 0.85 0.35 0.04 0.34 1.82 1.13 0.74 6,91 5,36 6 4 5 10.21 3.11 0.025 0.00198 0.57 5.68

• • •



North Bound Road Side Ditch Calculations (Station 138+11 to Station 143+03)
Stution p" \\' HW W C Pv C nw CA total CA Q V Dl nrave j ZI Z2 a ~ y n S v TODwldth

(ft) Cft) (acre) (acre) (crs) (ftls) (min) (min) (in/hr) (ft/ft) (ft) (ft)
143+03 36.00 52.00 16.00 0.85 0.35 0.00 0 0.00 0.00 0.00 0 5.64 6 4 5 10.21 3.11 0.025 0.00256 0.00 0.00
142+50 36.00 53.00 17.00 0.85 0.35 0.04 0.04 0.25 0.76 1.17 1.17 5.64 6 4 5 10.21 3.11 0.025 0.00256 0.26 2.57
142+00 36.00 55.00 19.00 0.85 0.35 0.04 0.09 0.49 0.90 0.93 2.09 5.64 6 4 5 10.21 3.11 0.025 0.00256 0.33 3.31
141+50 36.00 54.00 18.00 0.85 0.35 0.04 0.13 0.73 0.99 0.84 2.94 5.64 6 4 5 10.21 3.11 0.025 0.00256 0.38 3.84
141+00 36.00 53.00 17.00 0.85 0.35 0.04 0.17 0.97 1.06 0.78 3.72 5.64 6 4 5 10.21 3.11 0.025 0.00256 0.43 4.27
140+50 36.00 54.00 18.00 0.85 0.35 0.04 0.21 1.21 1.12 0.74 4.46 5.64 6 4 5 10.21 3.11 0.025 0.00256 0.46 4.64
140+00 36.00 55.00 19.00 0.85 0.35 0.04 0.26 1.45 1.17 0.71 5.17 5.64 6 4 5 10.21 3.11 0.025 0.00256 0.50 4.96
139+50 36.00 55.00 19.00 0.85 0.35 0.04 0.30 1.69 1.22 0.68 5.85 5.64 6 4 5 10.21 3.11 0.025 0.00256 0.53 5.26
139+00 36.00 56.00 20.00 0.85 0.35 0.04 0.34 1.84 1.25 0.67 6.52 5.36 6 4 5 10.21 3.11 0.025 0.00256 0.54 5.43
138+50 36.00 55.00 19.00 0.85 0.35 0.04 0.39 1.96 1.27 0.66 7.18 5.09 6 '4 5 10.21 3.11 0.025 0.00256 0.56 5.56
138+11 36.00 55.00 19.00 0.85 0.35 0.03 0.42 2.13 1.29 0.50 7.68 5.09 6 4 5 10.21 3.11 0.025 0.00256 0.57 5.74

North Bound Road Side Ditch Calculations ( Station 143+03 to Station 147+96)
Station I'v W RW W C Pv C nw CA total CA Q V Dt nravc I ZI Z2 a B y n S v Topwidth

((I) (ft) (acre) (acre) (cis) (flIs) (min) (min) (in/hr) (flIft) (ft) (ft)
147+96 36.00 55.00 19.00 0.85 0.35 0.00 0 0.00 0.00 0.00 0 5.64 4 4 4 8.25 2.47 0.025 0.00276 0.00 0.00
147+50 36.00 55.00 19.00 0.85 0.35 0.04 0.04 0.22 0.80 0.96 0.96 5.64 4 4 4 8.25 2.47 0.025 0.00276 0.26 2.11
147+00 36.00 55.00 19.00 0.85 0.35 0.04 0.08 0.46 0.96 0.87 1.84 5.64 4 4 4 8.25 2.47 0.025 0.00276 0.35 2.78
146+50 36.00 55.00 19.00 0.85 0.35 0.04 0.12 0.70 1.06 0.78 2.62 5.64 4 4 4 8.25 2.47 0.025 0.00276 0.41 3.26
146+00 36.00 55.00 19.00 0.85 0.35 0.04 0.17 0.95 1.14 0.73 3.35 5.64 4 4 4 8.25 2.47 0.025 0.00276 0.45 3.64
145+50 36.00 55.00 19.00 0.85 0.35 0.04 0.21 1.19 1.21 0.69 4.04 5.64 4 4 4 8.25 2.47 0.025 0.00276 0.50 3.96
145+00 36.00 55.00 19.00 0.85 0.35 0.04 0.25 1.43 1.27 0.66 4.70 5.64 4 4 4 8.25 2.47 0.025 0.00276 0.53 4.25
144+50 36.00 55.00 19.00 0.85 0.35 0.04 0.30 1.67 1.32 0.63 5.33 5.64 4 4 4 8.25 2.47 0.025 0.00276 0.56 4.50
144+00 36.00 55.00 19.00 0.85 0.35 0.04 0.34 1.91 1.36 0.61 5.94 5.64 4 4 4 8.25 2.47 0.025 0.00276 0.59 4.74
143+50 36.00 55.00 19.00 0.85 0.35 0.04 0.38 2.05 1.39 0.60 6.54 5.36 4 4 4 8.25 2.47 0.025 0.00276 0.61 4.86
143+03 36.00 52.00 16.00 0.85 0.35 0.04 0.42 2.14 1.33 0.59 7.13 5.09 6 4 5 10.21 3.11 0.025 0.00276 0.57 5.67

North Bound Road Side Ditch Calculations ( Station 149+96 to Station 152+71)
Station I"'W HW W C Pv C nw CA total CA Q V Dt nrave I ZI Z2 a B y n S v Topwldth

(rt) «(I) (acre) (acre) (crs) (ftls) (min) (min) (in/hr) (flirt) (ft) (ft)
152+71 36.00 55.00 19.00 0.85 0.35 0.00 0 0.00 0.00 0.00 0 5.64 4 20 12 24.15 7.53 0.025 0.00133 0.00 0.00
152+00 36.00 55.00 19.00 0.85 0.35 0.06 0.06 0.34 0.52 2.28 2.28 5.64 4 20 12 24.15 7.53 0.025 0.00133 0.23 5.63
151 +50 36.00 55.00 19.00 0.85 0.35 0.04 0.10 0.58 0.59 1.41 3.69 5.64 4 20 12 24.15 7.53 0.025 0.00133 0.29 6.88
151+00 36.00 55.00 19.00 0.85 0.35 0.04 0.15 0.82 0.65 1.29 4.98 5.64 4 20 12 24.15 7.53 0.025 0.00133 0.33 7.83
150+50 36.00 55.00 19.00 0.85 0.35 0.04 0.19 1.01 0.68 1.22 6.20 5.36 4 20 12 24.15 7.53 0.025 0.00133 0.35 8.46
150+00 36.00 55.00 19.00 0.85 0.35 0.04 0.23 1.18 0.71 1.18 7.38 5.09 4 20 12 24.15 7.53 0.025 0.00133 0.37 8.95
149+50 36.00 55.00 19.00 0.85 0.35 0.04 0.27 1.32 0.73 1.15 8.53 4.81 4 20 12 24.15 7.53 0.025 0.00133 0.39 9.34
149+00 36.00 55.00 19.00 0.85 0.35 0.04 0.32 1.44 0.74 1.12 9.65 4.54 4 20 12 24.15 7.53 0.025 0.00133 0.40 9.64
148+50 36.00 55.00 19.00 0.85 0.35 0.04 0.36 1.53 0.75 1.10 10.76 4.26 4 20 12 24.15 7.53 0.025 0.00133 0.41 9.88
147+96 36.00 55.00 19.00 0.85 0.35 0.05 0.41 1.68 0.77 1.17 11.92 4.13 4 20 12 24.15 7.53 0.025 0.00133 0.43 10.21



North Bound Road Side Ditch Calculations (Station 154+50 to Station 159+43)
Station !',·w In"w C Pv C nw CA total CA Q V 1)t I'travc i ZI Z2 a. t} y II S v Topwidth

(ft) (n) (acre) (acre) (cfs) (flIs) (min) (min) (ill/hr) (ft/ft) (ft) (ft)
154+50 36.00 55.00 19.00 0.85 0.35 0.00 0 0.00 0.00 0.00 0 5.64 4 20 12 24.15 7.53 0.025 0.00128 0.00 0.00
155+00 36.00 85.00 49.00 0.85 0.35 0.05 0.05 0.31 0.50 1.67 1.67 5.64 4 20 12 24.15 7.53 0.025 0.00128 0.23 5.46
155+50 36.00 85.00 49.00 0.85 0.35 0.05 0.11 0.62 0.59 1.41 3.08 5.64 4 20 12 24.15 7.53 0.025 0.00128 0.29 7.08
156+00 36.00 85.00 49.00 0.85 0.35 0.05 0.16 0.93 0.66 1.27 4.35 5.64 4 20 12 24.15 7.53 0.025 0.00128 0.34 8.24
156+50 36.00 85.00 49.00 0.85 0.35 0.05 0.22 1.24 0.70 1.18 5.53 5.64 4 20 12 24.15 7.53 0.025 0.00128 0.38 9.18
157+00 36.00 85.00 49.00 0.85 0.35 0.05 0.27 1.47 0.91 0.92 6.45 5.36 6 4 5 10.21 3.11 0.025 0.00128 0.57 5.69
157+50 36.00 85.00 49.00 0.85 0.35 0.05 0.33 1.67 0.94 0.89 7.33 5.09 6 4 5 10.21 3.11 0.025 0.00128 0.60 5.97
158+00 36.00 85.00 49.00 0.85 0.35 0.05 0.38 1.85 0.96 0.87 8.20 4.81 6 4 5 10.21 3.11 0.025 0.00128 0.62 6.19
158+50 36.00 85.00 49.00 0.85 0.35 0.05 0.44 1.99 0.98 0.85 9.05 4.54 6 4 5 10.21 3.11 0.025 0.00128 0.64 6.37
159+00 36.00 85.00 49.00 0.85 0.35 0.05 0.49 2.24 1.01 0.82 9.87 4.54 6 4 5 10.21 3.11 0.025 0.00128 0.67 6.66
159+43 36.00 85.00 49.00 0.85 0.35 0.05 0.54 2.30 1.02 0.70 10.58 4.26 6 4 5 10.21 3.11 0.025 0.00128 0.67 6.73

South Bound Road Side Ditch Calculations (Station 154+50 to Station 159+43\
Station !'v W ItWW C I'v C nw CA total CA Q V Ilt I'travc i ZI Z2 a. t} y II S \. Topwidth

(f!) (n) (acre) (acre) (cfs) (ft/s) (min) (min) (in/hr) (flIft) (ft) (ft)
154+50 50.58 56.42 5.84 0.85 0.35 0.00 0 0.00 0.00 0.00 0 5.64 0.1 50 25.1 51.01 15.59 0.015 0.00262 0.00 0.00
155+00 50.58 56.87 6.29 0.85 0.35 0.05 0.05 0.29 0.78 1.07 1.07 5.64 0.1 50 25.1 51.01 15.59 0.015 0.00262 0.12 6.13
155+50 50.58 62.32 11.74 0.85 0.35 0.05 0.11 0.60 0.93 0.89 1.96 5.64 0.1 50 25.1 51.01 15.59 0.015 0.00262 0.16 8.02
156+00 50.58 63.14 12.56 0.85 0.35 0.05 0.16 0.90 1.03 0.81 2.77 5.64 0.1 50 25.1 51.01 15.59 0.015 0.00262 0.19 9.36
156+50 50.58 58.03 7.45 0.85 0.35 0.05 0.21 1.20 1.11 0.75 3.52 5.64 0.1 50 25.1 51.01 15.59 0.015 0.00262 0.21 10.41
157+00 50.58 56.00 5.42 0.85 0.35 0.05 0.26 1.49 1.17 0.71 4.23 5.64 0.1 50 25.1 51.01 15.59 0.015 0.00262 0.23 11.29
157+50 43.67 58.00 14.33 0.85 0.35 0.05 0.31 1.76 1.24 0.67 4.90 5.64 4 6 5 10.21 3.11 0.025 0.00262 0.53 5.32
158+00 40.33 55.00 14.67 0.85 0.35 0.05 0.36 2.02 1.29 0.65 5.55 5.64 4 6 5 10.21 3.11 0.025 0.00262 0.56 5.60
158+50 37.00 51.00 14.00 0.85 0.35 0.04 0.40 2.14 1.06 0.79 6.34 5.36 4 20 12 24.15 7.53 0.025 0.00262 0.41 9.86
159+00 36.00 51.00 15.00 0.85 0.35 0.04 0.44 2.24 1.07 0.78 7.12 5.09 4 20 12 24.15 7.53 0.025 0.00262 0.42 10.03
159+43 36.00 51.00 15.00 0.85 0.35 0.04 0.48 2.42 1.09 0.66 7.78 5.09 4 20 12 24.15 7.53 0.025 0.00262 0.43 10.33

South Bound Road Side Ditch Calculations I Station 160+98 to Station 164+26\
Station !'v W ItW W C Pv C nw CA total CA Q V 1)t rtrave i ZI Z2 a. B y II S v Topwidth

(n) (n) (acre) (acre) (cfs) (fils) (min) (min) (In/hr) (ft/ft) (ft) (ft\
164+26 36.00 51.00 15.00 0.85 0.35 0.00 0 0.00 0.00 0.00 0 5.64 4 20 12 24.15 7.53 0.025 0.00334 0.00 0.00
164+00 36.00 51.00 15.00 0.85 0.35 0.02 0.02 0.12 0.56 0.77 0.77 5.64 4 20 12 24.15 7.53 0.025 0.00334 0.13 3.20
163+50 36.00 51.00 15.00 0.85 0.35 0.04 0.06 0.35 0.74 1.13 1.90 5.64 4 20 12 24.15 7.53 0.025 0.00334 0.20 4.79
163+00 36.00 52.00 16.00 0.85 0.35 0.04 0.10 0.59 1.04 0.80 2.70 5.64 4 6 5 10.21 3.11 0.025 0.00334 0.34 3.37
162+50 36.00 50.00 14.00 0.85 0.35 0.04 0.14 0.82 0.91 0.92 3.62 5.64 4 20 12 24.15 7.53 0.025 0.00334 0.27 6.56
162+00 36.00 55.00 19.00 0.85 0.35 0.04 0.19 1.06 1.20 0.69 4.31 5.64 4 6 5 10.21 3.11 0.025 0.00334 0.42 4.20
161+50 36.00 53.00 17.00 0.85 0.35 0.04 0.23 1.29 1.26 0.66 4.97 5.64 4 6 5 10.21 3.11 0.025 0.00334 0.45 4.53
160+98 36.00 53.00 17.00 0.85 0.35 0.04 0.27 1.54 1.32 0.66 5.63 5.64 4 6 5 10.21 3.11 0.025 0.00334 0.48 4.83

• • •



South Bound Road Side Ditch Calculations ( Station 164+26 to Station 169+18)
Station r" W RW W C I'v C HW CA total CA 0 V Dt Hravc i ZI Z2 a [l y n S y Topwidlh

(n) (n) (acre) (acre) (efs) (fl/s) (min) (min) (In/hr) (flIft) (ft) (ft)

169+18 36.00 50.00 14.00 0.85 0.35 0.00 0 0.00 0.00 0.00 0 5.64 4 4 4 8.25 2.47 0.025 0.00180 0.00 0.00
168+50 36.00 51.00 15.00 0.85 0.35 0.06 0.06 0.32 0.74 1.53 1.53 5.64 4 4 4 8.25 2.47 0.025 0.00180 0.33 2.61
168+00 36.00 51.00 15.00 0.85 0.35 0.04 0.10 0.55 0.85 0.98 2.51 5.64 4 4 4 8.25 2.47 0.025 0.00180 0.40 3.21
167+50 36.00 52.00 16.00 0.85 0.35 0.04 0.14 0.78 0.93 0.90 3.41 5.64 4 4 4 8.25 2.47 0.Q25 0.00180 0.46 3.67
167+00 36.00 50.00 14.00 0.85 0.35 0.04 0.18 1.01 0.99 0.84 4.25 5.64 4 4 4 8.25 2.47 0.025 0.00180 0.51 4.04
166+50 36.00 55.00 19.00 0.85 0.35 0.04 0.22 1.25 1.04 0.80 5.05 5.64 4 4 4 8.25 2.47 0.025 0.00180 0.55 4.38
166+00 36.00 53.00 17.00 0.85 0.35 0.04 0.26 1.49 1.09 0.76 5.81 5.64 4 4 4 8.25 2.47 0.025 0.00180 0.58 4.67
165+50 36.00 51.00 15.00 0.85 0.35 0.04 0.31 1.64 0.86 0.97 6.78 5.36 4 20 12 24.15 7.53 0.025 0.00180 0.40 9.56
165+00 36.00 51.00 15.00 0.85 0.35 0.04 0.35 1.76 0.88 0.95 7.73 5.09 4 20 12 24.15 7.53 0.025 0.00180 0.41 9.83
164+26 36.00 51.00 15.00 0.85 0.35 0.06 0.41 1.85 0.89 1.39 9.13 4.54 4 20 12 24.15 7.53 0.025 0.00180 0.42 10.01

North Bound Road Side Ditch Calculations ( Station 164+36 to Station 169+28)
Station rv W ItW W C I'v C RW CA total CA Q V IH Hrave i ZI Z2 a [l y n S y Topwidth

(rt) (n) (acre) (acre) (cfs) (ft/s) (min) (min) (In/hr) (ft/ft) (ft) (ft)
169+28 36.00 85.00 49.00 0.85 0.35 0.00 0 0.00 0.00 0.00 0 5.64 4 5 4.5 9.22 2.79 0.025 0.00344 0.00 0.00
168+50 36.00 85.00 49.00 0.85 0.35 0.09 0.09 0.48 1.02 1.27 1.27 5.64 4 5 4.5 9.22 2.79 0.025 0.00344 0.32 2.91
168+00 36.00 85.00 49.00 0.85 0.35 0.05 0.14 0.79 1.16 0.72 1.99 5.64 4 5 4.5 9.22 2.79 0.025 0.00344 0.39 3.51
167+50 36.00 85.00 49.00 0.85 0.35 0.05 0.20 1.10 1.26 0.66 2.66 5.64 4 5· 4.5 9.22 2.79 0.025 0.00344 0.44 3.97
167+00 36.00 86.00 50.00 0.85 0.35 0.06 0.25 1.41 1.30 0.64 3.30 5.64 6 4 5 10.21 3.11 0.025 0.00344 0.47 4.65
166+50 36.00 85.00 49.00 0.85 0.35 0.05 0.31 1.72 1.37 0.61 3.90 5.64 '6 4 5 10.21 3.11 0.025 0.00344 0.50 5.01
166+00 36.00 85.00 49.00 0.85 0.35 0.05 0.36 2.03 1.43 0.58 4.49 5.64 6 4 5 10.21 3.11 0.025 0.00344 0.53 5.33
165+50 36.00 85.00 49.00 0.85 0.35 0.05 0.41 2.34 1.48 0.56 5.05 5.64 6 4 5 10.21 3.11 0.025 0.00344 0.56 5.62
165+00 36.00 85.00 49.00 0.85 0.35 0.05 0.47 2.65 1.53 0.55 5.60 5.64 6 4 5 10.21 3.11 0.025 0.00344 0.59 5.89
164+36 36.00 85.00 49.00 0.85 0.35 0.07 0.54 2.90 1.56 0.68 6.28 5.36 6 4 5 10.21 3.11 0.025 0.00344 0.61 6.09

South Bound Road Side Ditch Calculations I Station 169+18 to Station 173+00)
Statinn r" W RW W C I'v C RW CA total CA Q V IH Hravc i ZI Z2 a [l y n S ,. Topwidth

(fl) (fl) (acre) (acre) (cfs) (fl/s) (min) (min) (In/hr) (ftlfl) (ft) (ft)

173+00 36.00 51.00 15.00 0.85 0.35 0.00 0 0.00 0.00 0.00 0 5.64 4 4 4 8.25 2.47 0.025 0.00198 0.00 0.00
172+50 36.00 51.00 15.00 0.85 0.35 0.04 0.04 0.23 0.71 1.17 1.17 5.64 4 4 4 8.25 2.47 0.025 0.00198 0.29 2.29
172+00 36.00 51.00 15.00 0.85 0.35 0.04 0.08 0.46 0.84 0.99 2.16 5.64 4 4 4 8.25 2.47 0.025 0.00198 0.37 2.97
171+50 36.00 52.00 16.00 0.85 0.35 0.04 0.12 0.70 0.94 0.89 3.05 5.64 4 4 4 8.25 2.47 0.025 0.00198 0.43 3.46
171+00 36.00 95.00 59.00 0.85 0.35 0.06 0.18 1.03 0.65 1.28 4.33 5.64 50 4 27 54.13 16.98 0.025 0.00198 0.24 13.10
170+50 36.00 51.00 15.00 0.85 0.35 0.04 0.22 1.26 1.08 0.77 5.10 5.64 4 4 4 8.25 2.47 0.025 0.00198 0.54 4.31
170+00 36.00 51.00 15.00 0.85 0.35 0.04 0.26 1.49 1.13 0.74 5.84 5.64 4 4 4 8.25 2.47 0.025 0.00198 0.57 4.60
169+50 36.00 51.00 15.00 0.85 0.35 0.04 0.31 1.64 1.16 0.72 6.56 5.36 4 4 4 8.25 2.47 0.025 0.00198 0.60 4.76
169+18 36.00 50.00 14.00 0.85 0.35 0.03 0.33 1.69 1.17 0.46 7.02 5.09 4 4 4 8.25 2.47 0.025 0.00198 0.60 4.81



North Bound Road Side Ditch Calculations (Station 169+28 to Station 174+20)
Station Pv \V HW W C I'v C RW Ci\ total CA Q V Dt rtravc I ZI Z2 a 13 y n S v TODwilith

(fl) Cfl) (acre) (acre) (crs) (rus) (min) (min) (infhr) (ruft) (ft) (rt)
174+20 36.00 87.00 51.00 0.85 0.35 0.00 a 0.00 0.00 0.00 a 5.64 4 10 7 14.17 4.37 0.025 0.00058 0.00 0.00
173+50 36.00 87.00 51.00 0.85 0.35 0.08 0.08 0.44 0.50 2.33 2.33 5.64 4 6 5 10.21 3.11 0.025 0.00058 0.42 4.19
173+00 36.00 87.00 51.00 0.85 0.35 0.06 0.13 0.75 0.57 1.46 3.79 5.64 4 6 5 10.21 3.11 0.025 0.00058 0.51 5.13
172+50 36.00 87.00 51.00 0.85 0.35 0.06 0.19 1.07 0.66 1.27 5.06 5.64 4 4 4 8.25 2.47 0.025 0.00058 0.64 5.10
172+00 36.00 86.00 50.00 0.85 0.35 0.06 0.24 1.31 0.66 1.27 6.33 5.36 4 6 5 10.21 3.11 0.025 0.00058 0.63 6.32
171+50 36.00 87.00 51.00 0.85 0.35 0.06 0.30 1.53 0.68 1.22 7.55 5.09 4 6 5 10.21 3.11 0.025 0.00058 0.67 6.69
171+00 36.00 86.00 50.00 0.85 0.35 0.06 0.36 1.71 0.70 1.19 8.74 4.81 4 6 5 10.21 3.11 0.025 0.00058 0.70 6.98
170+50 36.00 85.00 49.00 0.85 0.35 0.05 0.41 1.86 0.72 1.16 9.90 4.54 4 6 5 10.21 3.11 0.025 0.00058 0.72 7.20
170+00 36.00 85.00 49.00 0.85 0.35 0.05 0.46 1.92 0.72 1.15 11.06 4.13 4 6 5 10.21 3.11 0.025 0.00058 0.73 7.29
169+28 36.00 86.00 50.00 0.85 0.35 0.08 0.54 2.17 0.69 1.74 12.80 4.00 4 10 7 14.17 4.37 0.025 0.00058 0.67 9.41

North Bound Road Side Ditch Calculations ( Station 174+20 to Station 179+00)
Station I)", \V HW W C I'v C RW Ci\ total CA Q V \}t rtnlVe I ZI 1.2 a 13 y n S v Topwidth

(fl) Cft) (acre) (acre) (crs) (rtfs) (min) (min) (infhr) (rurt) (ft) (rt)
179+00 36.00 105.00 69.00 0.85 0.35 0.00 a 0.00 0.00 0.00 a 5.64 4 50 27 54.13 16.98 0.025 0.00050 0.00 0.00
178+50 36.00 80.00 44.00 0.85 0.35 0.05 0.05 0.30 0.43 1.94 1.94 5.64 4 6 5 10.21 3.11 0.025 0.00050 0.37 3.73
178+00 36.00 85.00 49.00 0.85 0.35 0.05 0.11 0.61 0.54 1.55 3.49 5.64 4 4 4 8.25 2.47 0.025 0.00050 0.53 4.24
177+50 36.00 87.00 51.00 0.85 0.35 0.06 0.16 0.92 0.52 1.59 5.08 5.64 4 10 7 14.17 4.37 0.025 0.00050 0.50 7.01
177+00 36.00 87.00 51.00 0.85 0.35 0.06 0.22 1.17 0.56 1.49 6.57 5.36 4 10 7 14.17 4.37 0.025 0.00050 0.55 7.68
176+50 36.00 87.00 51.00 0.85 0.35 0.06 0.27 1.32 0.57 1.45 8.02 4.81 4 10 7 14.17 4.37 0.025 0.00050 0.57 8.02
176+00 36.00 87.00 51.00 0.85 0.35 0.06 0.33 1.50 0.59 1.41 9.43 4.54 4 10 7 14.17 4.37 0.025 0.00050 0.60 8.41
175+50 36.00 87.00 51.00 0.85 0.35 0.06 0.39 1.64 0.61 1.37 10.80 4.26 4 10 7 14.17 4.37 0.025 0.00050 0.62 8.71
175+00 36.00 87.00 51.00 0.85 0.35 0.06 0.44 1.76 0.62 1.35 12.15 4.00 4 10 7 14.17 4.37 0.025 0.00050 0.64 8.94
174+50 36.00 87.00 51.00 0.85 0.35 0.06 0.50 1.92 0.63 1.32 13.47 3.86 4 10 7 14.17 4.37 0.025 0.00050 0.66 9.23
174+20 36.00 87.00 51.00 0.85 0.35 0.03 0.53 1.98 0.64 0.79 14.26 3.73 4 10 7 14.17 4.37 0.025 0.00050 0.67 9.34

• • •
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APPENDIXH

HEC-RAS For PLF

(Used to Determine Starting Water Surface Elevation for Ellsworth
Channel)
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517,24
472.56

510.34
466.27

301.87
272.24

336.26
305.11

337.22
306.05

538.25
494,09

516.75
473.38

77.22

79.83
77.56

84.55
82.52

94.88
90.20

93.65
88.99

92.91
88.61

91.83
87.81

90.54
86.92

77.56
76.01

79.31
77.72

79.36
77.77

92.19
88,88

90,59
87.28

0.89

0.83
0,87

0,60
0.58

0.45
0.44

0.46
0.46

0.46
0,46

0.47
0,46

0.48
0.47

1.00
1.00

0.86
0.86

0.86
0,85

0.44
0.43

0.47
0.46

•

I'· "'",.'... 8916 ' ... ' Istine updated
8916 '" •., Future N-3);';

" ..

3381.00
2936.00

1348.54
1348.54

1355.51
1355.03

1356.18

1355.62
0.002020
0.002014

6.57
6.21

517.94
473.83

92.46
88.22

0.47
0.46

1 ,.... .. .... '.. 8935 ".' IsUne updated
1.·.. 8935·,·,... · Future(N-3)',:

......::'.

1 ,., .... 8955·" ".,'",. isUng (updated
1 '.".'. 8955 "', Future N-31',

"",. '."""""",
1 '".. .. " 8958·..... isting (updated •.
1 >'".C··. ".' 8958 Future N-3) ..,,, ..

1 "' ..' ".' ""•. " .. ' •." .. '.. ,

I,·""'''' 8966'.:., bting (updated)'
1 "".' '.... 8966 ". "'. Future(N-3)'C,

3381.00
2936.00

3381.00
2936.00

3381.00
2936.00

3381.00
2936.00

1348.62
1348.62

1348.70
1348.70

1350.70
1350.70

1350,74
1350,74

1355.53
1355.04

1355.54
1355.05

1355.08
1354.70

1355.57
1355.17

1355.08
1354.70

1355.12
1354.74

1356.22
1355.66

1356.24
1355.68

1357.04
1356.51

1357.14
1356.61

0.001052
0.001051

0.001093
0,001095

0.004603
0.004525

0.007417
0.007464

6.65
6.28

6.72
6.36

11.23
10.79

10.04
9.62

510.95
468.07

505.68
462.25

301.06
272.06

336.79
305.15

89.53
86.57

91.35
87.09

n.51
76.00

79,34
77.73

0.48
0.47

0.48
0.48

1.00
1.01

0.86
0.86 •



HEC RAS Plan° Improved River: PLF Reach' 1 (Continued)
••. , Reach", River Sta·,; ·'·Profile aTotar~·,: MlnChEI' W,S.Elev' CriIW.S." E.G. Elev' E.G. Slope , ,'Vel Chnl "AowAre8 . TopWidth Froude#,ChlY

, .... " > '·(cls) ',",," (ft)· ,"' . (ft)',··\ ···(ft)/ "·(ft), «ft/ft)·.'>.· ,.(ft/sr .""'- (sq ft) •• ft I·
>.,,' • .. " .,>",. /

1,,<, .'>' 8961 Isting (updated) <.' 3381.00 1350.74 1355,59 l' 1357.14 0,007356 10m 337.75 79.39 0.86

8967 Future (N-3)'",.' 2936.00 1350.74 1355.18 .. 1356.61 0.001391 9.59 306.09 7171 0.857

i' .' ..••• > .•. -- 1
1 ,."'.. 9471',' Isting (updated)., 3381.00 1352,61 r;r 1358.73 1\ 1359,64 0.003342 7.65 442.26 85.69 0.59

1 ""'" 9471· ..•... Future (N-3)'.>,,', . 2936,00 1352.61 I 1358.21 IJ 1359.09 0,003302 7.27 403,96 82.65 0.58
',' I·······.····,,·'·· "," ....,,'.,: .. I ..... A

'".' 9540 ' Isting (updated) 712.00 1353,00 1359.76 1359.79 0.000101 1.43 499.65 9UO 0.10

1"," 9540 Future N-31 .;' •.••,., 615.00 1353.00 1359.21 1359.24 0,000105 1.37 449.78 86,91 0.10..
1 ''', 9541 isting updated' ".' , 712,00 1353.00 1359.69 1359.82 0,000547 2.94 241.71 36.32 0,20
1" ... 9541 ',' Future N-3 615,00 1353,00 1359.15 1359,26 0,000536 2.71 222.15 36.30 0.20

I" ," I··· , .........•.•.........

1 . 9559 Istina (updated 712,00 1347.00 1359.75 1359,83 0,000164 2.29 3'0.48 24.71 0,11

1
"

9559 Future N-3 ,.' 615.00 1347.00 1359.21 1359.27 0.000'40 2.07 297.11 24.68 0.11.. ..... '. . .....

1 '.", '. '.' 9560.2 Istin9 (updated) , 712.00 1347.00 1359.73 1359.64 0.000061 2.66 267.31 21.00 0.13

1 9560.2 Future (N·3) .'. 615,00 1347.00 1359.19 1359.28 0.000051 2AO 256.02 21.00 0.12
. ,",' ',""', '," ' ..

1 9575.5 ' •. '.' istin9 (updated)" 712.00 1347.00 1359.73 1359.84 0.000081 2.66 267.33 21.00 0.13

1 .......... 9575.5""'" • Future (N-3) 615.00 1347.00 1359.19 1359.28 0.000051 2.40 256.04 21.00 0.12
" ',.'" o.

1 ••• 9601" isting (updated) , 712.00 1356.00 1359.93 1359.93 1361.92 0.003119 11.31 62.93 16.00 1.01
1'.'" o..,.,:' 9601 ' FutureIN-3)·' 615.00 1356.00 1359.57 1359.57 1361.37 0.003090 10.77 57.09 16.00 1.01

.'.' , .. ',,"

1 , ...... 9621 Isting (updated) 712.00 1356.00 1360.68 1360.68 1362.27 0.002289 10.14 70.19 22.03 1.00

1 9621 Future (N-3) . 615.00 1356.00 1360.33 1360.33 1361.82 0.002325 9,81 62.66 20.98 1.00

'.
1 9780 ... isting (updaled) 712.00 1357.71 1362.39 1362.39 1363.98 0.002285 10.14 70.24 22.03 1.00

1 ...... ',. 9780 • Future (N-3) '.' '. 615.00 1357.71 1362.04 1362.04 1363.53 0.002322 9.81 62.69 20.98 1.00

"'" •.'. ,,',o..,

1 12183 Isling (updated) 712.00 1368,26 1372.94 1312.94 1374.53 0.002283 10.13 70.25 22.03 1,00

1 • 12183 Future (N-3) .' 615.00 1368.26 1372.59 1312.59 1374,08 0.002319 9,81 62.72 20.98 1.00
,',' """,, ..

1 '. 12192 ... ",>"'., Bridge

'" "',". '0.' "',
1 ,'.' 12201 " istin9 (updaled) '" 712,00 1368.34 1373,25 1373.02 1374,63 0.001881 9.44 75.45 22.73 0.91
1· ..• ' 12201 ,o.. Futur. (N-3) •• '.'. 615,00 1368.34 1372,88 1312.67 1374.18 0.001916 9.14 67.28 21.63 0.91

. ',' ","., . ' .
1

, 13660," isling (updated) 712.00 1375,00 1379,66 1379,66 1381,27 0.002315 10.19 69.90 21.99 1.01
1'· '., 13660:' ' Future (N-3) " 615,00 1375.00 1379.31 1379.31 1380,82 0.002356 9.86 62.36 20.93 1.01

.... ' , 1·.·,,\······,··· ,.< ,"',.'

1 " 13681.', isting (updated) 712,00 1375,00 1379,69 1379.66 1381.27 0.002252 10.08 70.61 22.08 0.99

1 " 13681 ' Future (N-3) "

615,00 1375.00 1379,34 1379.31 1380,82 0.002292 9.76 63,00 21.02 0.99
"',.'. ".' .' .,'" , .......'",'
1
.,.

14744 Isting (updated), 712.00 1381.23 1386.08 1386.08 1387.78 0.002346 10.45 68.12 20.09 1.00

1 " ' 14744 . Future (N-3) " . 615.00 1381.23 1385]1 1385.71 1387.30 0.002385 10.11 60.80 19.16 1.00, .0 ,.'
1 14716 ' isting (updated) 712,00 1381.44 1386.02 1385.74 1387.92 0.002718 11.06 64.39 14.10 0.91

1 14776··.·· Future (N-3) 615,00 1381.44 1385,86 1387.38 0.002295 9,90 62.10 14.09 0.83

1
., .. ' .. ''',',

1 .',. '," ," 14813 •••• Culvert., • ., .. '.. '.,'.', .... '. ,,'

1" ,." 14961 istina updated)" 712.00 1381.82 1388.81 1386.12 1389.63 0.000875 7.25 98.21 14.10 0.48

1 > 14961 ""', Future (N-3 \ '" ., 615.00 1381.82 1388.16 1385.72 1388.90 0.000849 6.91 89.04 14.08 0.48

""','
1,'.,. '." •. 14993 '.'" isting updated) '" 712.00 1382.50 1389.12 1389.68 0.000527 6.01 118.55 27.73 0,50

1.··.' 14993" ' Futur. (N-3)· .'. "C'" 615.00 1382.50 1388.32 1388.94 0.000704 6.32 97.37 25.46 0,57

I""" ......,."'".:.
1· ' 15255 isting (updated)'" 712.00 1384.31 1388.97 1388.97 1390.58 0.002316 10.19 69.89 21.98 1.01
1 '..... "'.". 15255 ",' Future (N·3) .' 615.00 1384.31 1388.63 1388.63 1390.13 0.002348 9.85 62.44 20.94 1.01



APPENDIX I

Ellsworth Channel Design Conditions HEC­
RAS Output

(Future Condition with Full CIP)

• HEC-RAS Cross Section, Channel Station, and

Roadway Station Exhibit

• HEC-RAS Report

• Standard Tables 1 & 2

• Cross Section Plots
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554+97.915

River Sta 6700
CHANNEL ST A 551+97.898

557+97.948

,Iver Si"a

CHANNEL STA

I
\ II i

II

LINE SHEET lA
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/
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HEe-RAS Version 3.1.2 April 2004
U. S. Army Corp of Engineers

Hydrologic Engineering Center
609 Second Street
Davis, California
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PROJECT DATA
Project Title: Ellsworth Channel
project File EllsworthChannel.prj
Run Date and Time: OS/20/2005 2: 01: 17 PM

project 1n English units

Project Description:
Ellsworth Road Channel

PLAN DATA

Plan Title: Final plugged Full CIP Q

Plan File p: \Phoenix\2 004 \00 0\04 2004 04 5 \AMEC Drainage\HEC- RAS\Final 5 -17 - 05\EllsworthChannel. p07

Geometry Title: Final plugged
Geometry Fi Ie p: \Phoenix\2004 \00 0\04 2 004 04 5 \AMEC Drainage\HEC- RAS\Final 5-17 - 05 \EllsworthChannel . g06

Flow Title
Flow File

proposed Condition Flows (Full CIP)
p: \Phoenix\2 004 \0 00\042 004 04 5 \AMEC Drainage\HEC-RAS\Final 5-17- 05 \EllsworthChannel . f01

Plan Description:
Final Plugged:
Proposed Geometry with I' of debris modeled along culvert
bcttoms.
Full CIP Flow Condition

Plan Summary Information:
Number of: Cross Sections

C:;lverts
Bridges

232
6
o

Multiple Openings
Inline Structures
Lateral Structures

Computational Information
Water surface calculation tolerance
Critical depth calculation tolerance
Maximum number of iterations
Maximum differer.ce tolerance
Flow tolerance factor

0.01
0.01
20
0.3
0.001

Computation Options
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only
Friction Slope Method: Average Conveyance
Computational Flow Regill'.e: Mixed Flow

********************************************************************************

FLOW DATA

Flow Title: proposed condition Flows (Full CIP)
Flow File p;\Phoenix\2004\000\04200404S\AMEC Drainage\HEC-RAS\Final 5-17-05\EllsworthChannel.f01

Flow Data (cfs)

River Reach RS PF 1 ·River Ellsworth 17100 600. River Ellsworth 13900 600 ·River Ellsworth 9600 1172
River EIls\;.'orth 8600 1744 ·

Boundary Conditions

* River

* River

GEOMETRY DATA

Reach

Ellsworth

Profile

PF 1

Upstream

Normal S : 0.000656

Downstream

Known WS = 1358.27 *



Geometry Title: Final Plugged
Geometry File p,\Phoenix\2004\000\042004045\AMEC Drainage\HEC-RAS\Final 5-17-0S\EllsworthChannel.go6

CROSS SECTION

RIVER: River •REACH: Ellsworth RS, 17100

INPUT
Desc!iption: Channel Station 44799 16
Station Elevation Data num= 140

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev...... ,-- ... , ...•.•....•......• __ .. " .._-,.,-.,------- .." ........ _.. , .. ,-,... ,-
0 1391.14 10.76 1391.3 11.78 1391.32 11. 93 1391.32 12.08 1391.32

12 .11 1391.33 12.24 1391.37 14 .18 1391.98 14.19 1391.98 14.2 1391.98
16 .42 1391.57 16.6 1391. 54 16.75 1391.42 17.25 1391 17.73 1390.6
18.46 1390 18.53 1389.94 18.59 1389.89 19.75 1389.89 20.07 1389.89
20.08 1389.96 20.08 1390 20.15 1390.5 20.22 1391 20.32 1391.59
20.38 1392 20.48 1392.53 20.56 1393 20.6 1393.22 20.61 1393.28
20.72 1393.09 20.77 1393 20.93 1392.77 21.5 1392 21. 65 1391.82
21.79 1391.67 22.56 1391.74 23.86 1391.83 24.69 1391.97 24.87 1392
25.71 1392.14 26.43 1392.26 27.36 1392.42 28.4 1392.3 29.16 1392.16
30.01 1392 31. 24 1391.74 34.32 1391.16 37.59 1391.09 39.22 1391.13
39.77 1391.13 40.07 1391.13 42.01 1391.21 44.18 1391.22 45.92 1391.27
46.22 1391.28 46.75 1391.28 47.49 1391.29 48.4 1391.3 52.97 1391.3
53.05 1391.3 53.1 1391.3 53.18 1391.3 53.26 1391.3 53.31 1391.3
57.02 1391.33 60.17 1391.33 60.19 1391. 33 60.26 1391. 32 60.28 1391.32
60.31 1391.32 60.34 1391.32 60.36 1391.32 60.96 1391.32 66.42 1391.11
66.96 1391.08 67.75 1391.04 68.5 1391 68.6 1391 69.08 1390.97
70.34 1390.96 71.58 1391 71.59 1391.25 71.63 1391.96 72 .1 1391.84
75.47 1391 82.76 1390.97 88.92 1390.97 89.1 1390.97 89.51 1390.98
90.43 13 91 90.57 1391 93.16 1391.05 102.94 1391.24 137.92 1391.94
170.1 13 91. 29 177.92 1391.15 179.28 1391.08 179.79 1391.05 180.86 1391

185.39 1391 190.74 1391 191.55 1391.2 191.71 1391.24 194 .74 1392
202,47 1392.15 209.04 1392.27 211.25 1392.31 211.43 1392.27 212.5 1392
215.61 1392 216,7 1392 217.09 1392 218.5 1392.05 250 1384.17
260.17 1384.37 290.85 1392.04 291.41 1392 292.16 1392 292.86 1392
302.74 13 92 322.71 1392 322.72 1391.91 322.73 1391.88 322.73 1392.1
322.76 1393 :;:'::5.2 1393 331.62 1393 340.29 1392.56 347.9 1392.18
349.39 1392.11 351.56 1392 352.36 1391.96 355.65 1391.96 365.28 1392
368.66 1392.03 371.03 1392.03 372 . 94 1392.08 411.88 1392 .12 437.8 1392.18

Manning'S n Values Dum: 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n val

~*****.*********.********.*•• * •• *.*********.***** •• *** ***.*********** •• ******.*.

.025 218.5 .032 250 .028 260.17 .032 290.85 .025

Bank Sta: Left Right Lengths: Left Channel Right Coer! Contr. Expan.
218.5 290.85 100 100 100 .1 .3 •Ineffective Flow num= 1

Sta L Sta R Elev Permanent
0 218.5 1392.05 F

CROSS SECTION

RIVER, River
REACH, Ellsworth RS, 17000

INPUT
Description: Channel Station 44899.16
Station Elevation Data Dum= 55

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
*.* ••• *********************************************************.*** ••• ***.******

0 1390.62 24.72 1390.7 25.57 1390.7 26. 05 1390.7 26.32 1390.7
27.69 1390.68 53.69 1390.41 54.34 1390.39 55 .53 1390.38 56.86 1390.49

57.4 1390.55 65.33 1390.52 67.35 1390.54 70. 05 1390.75 70.53 1390.8
71.39 1390.88 72.71 1391 72.73 1391.27 72.73 1391. 31 72.9 1391.28
74.3 1391 76.33 1390.49 79.12 1389.8 82.1 1390.29 82.14 1390.3
89.1 1390.64 89.31 1390.65 137.99 1391.62 138.1 1391.62 138.19 1391.62

178.1 1390.82 178.15 1390.82 185.1 1390.47 188.07 1389.98 188.1 1389.97
197.65 1392.36 197,75 139: 39 216.74 1392.42 250 1384.11 260.17 1384.31
290.85 1391.98 306.85 1392.3 311.45 1391.15 314.33 1391.87 320.04 1393
332.97 1392.54 347.8 :392 348.65 1391.97 350.81 1391.89 352.66 1391.83
3,8.33 1391.89 363.09 1391.89 366.92 1391.98 445.1 1392.07 469.86 1392 .13

Manning'S n Values num: 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val

•••••••••••••••••• **.*.*****.*********.* •••• ***.** •••• ** •• * •••• *.* ••• ***********

.025 216.74 .032 250 .028 260.17 .032 290.85 .025

Bank Sta: Left Right Lengths, Left Channel Right Coeff Contr. Expan.
216.74 290.85 100 100 100 .1 .3

Ineffective Flow num= 1
Sta L Sta R Elev Permanent

0 218.5 1391.99 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS, 16900

•



INPlJT
Description: Channel Station 44999. 16
Station Elevation Data num= 48

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
•• *** •• *********.*** •• *.*.*.*****.**.****** •• * •• ***.*.******.**.*** •• **********.

0 1390.5 17.81 1390.57 27.22 1390.61 32.62 1390.57 36.57 1390.53
54.87 1390.33 56.78 1390.17 56.82 1390.16 57.17 1390.23 58.6 1390.49

59.6 1390.49 67.23 1390.47 73.43 1390.53 74.95 1390.57 75.01 1390.55

79.24 1389.49 79.28 1389.49 82.27 1389.99 82.3 1389.99 89.27 1390.34

89.48 1390.34 138.16 1391.32 138.27 1391.32 138.36 1391.32 178.27 1390.52

178.32 1390.51 185.27 1390.17 185.29 1390.16 188.27 1389.67 188.36 1389.69

198.98 1392.35 217.02 1392.29 250 1384.05 260.17 1384.25 290.85 1391.92

306.85 1392 .24 3:i1.45 1391.09 314.39 1391.82 315.02 1393 320.69 1392.81

330.91 1392 .47 344.8 1392 347.8 1391.9 352.52 1391.74 355.14 1391.74

360.89 1391 .88 478.31 1392.01 500 1392.07

Manning's n Values 5

Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val
************* •••• * ••• *.*.*** ••••• *.**** •••••••• **.* ••• ******.**.* •• *************

.025 217.02 .032 250 .028 260.17 .032 290.85 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
217.02 290. 85 100 100 100 .1 .3

Ineffective Flow num= 1
Sta L Sta R Elev Permanent

0 218.5 1391. 93 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS, 16800

!NPlJf
Descript ion: Channel Station 45099.16
Station Elevation Data num= 41

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
*****************************.**.***********************.*********.*********.*.*

0 1390.48 28.78 1390.33 5D.23 1390.28 55.06 1390.28 56.83 1390.06
57. 06 1390.03 58.87 1390.42 59.01 1390.45 59.35 1390.45 67.85 1390.4
72 . 88 1390.41 76.32 1390.43 79.04 1390.45 79.06 1390.44 83.78 1389.27

86. 77 1389.77 86.8 1389.77 93.77 1390.12 93.94 1390.12 138.34 1391.01

138.44 1391. 01 138.52 1391.01 177.1 1390.24 177.15 1390.24 184.1 1389.89

184.13 1389.88 187.1 1389.39 187.2 1389.41 198.25 1392.18 217.47 1392.12

250 1383.99 260.17 1384.19 290.85 1391.86 306.85 1392.18 311.45 1391.03

313.9 1391.64 344.24 1392 346.24 1391.94 353.1 1391.73 354.87 1391.78

500 1391.95

Manning'S n Values num:: 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val

****************************.*** ••• ************************************* •• ******

.025 217.47 .032 250 .028 260.17 .032 290.85 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
217.47 290. 85 100 100 100 .1 .3

Ineffective Flow num= 1

€ta L Sta R Elev Permanent
0 218.5 1391.87 F

CROSS SECTION

R!VER: River
REACH: Ellsworth RS, 16700

INPUT
Description: Channel Station 45199. 16
Station Elevation Data num:: 56

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
***.***.*.***** •• ******.*****.**************************************************

0 1390.3 30.3 1390.27 30.63 1390.27 30 .92 1390.27 31.06 1390.27
31.54 1390.27 56.41 1390.11 56.94 1390.05 57 .49 1390 57.94 1389.96

58.02 1389.95 58.05 1389.96 58.23 1390 58 .45 1390.04 59.56 1390.25
66.97 1390.34 68.52 1390.36 69.83 1390.37 71 .72 1390.38 77.6 1390.42
77.62 1390.37 77.67 1390.3 81. 81 1390.12 82 .67 1390.47 82.7 1390.46

88.28 1389.08 91.27 1389.57 91. 3 1389.57 98. 27 1389.92 98.4 1389.93

121.63 1390.39 138.51 1390.73 138.6 1390.73 138 .69 1390.73 175.94 1389.98
182.94 1389.63 182.96 1389.63 185.94 1389.13 186.04 1389.16 198.06 1392.16

217.43 1392.07 250 1383.93 260.17 1384.13 290.85 1391 .8 306.85 1392.12

311.45 1390.97 314.24 1391.67 322.61 1392 339.02 1392 340.79 1391.95
346.11 1391.81 348.83 1391.74 352.82 1391.63 355.88 1391.63 383.6 1391.72

500 1391.85

Manning'S n Values num= 5
Sta n val Sta n Val Sta n val Sta n Val Sta n Val

*** •• ***************.************************** •• **.****************************

.025 217.43 .032 250 .028 260.17 .032 290.85 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
217.43 290 .85 100 100 100 .1 .3

Ineffective Flow num= 1
Sta L Sta R Elev Permanent

0 218.5 1391.81 F

CROSS SECTION



RIVER: River
REACH, Ells .....orth RS: 16600

INPUT •Description: Channel Station 45299. 16
Station Elevation Data num= 56

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
-*******************************************************-*-*********************

0 1390.2 10.68 1390.23 31.49 1390.31 54.52 1390.13 56.4 1390.12
56.91 1390.06 57.4 1390 57.52 1389.98 58.53 1389.86 58.87 1389.94
59.09 1390 59.32 1390.06 59.89 1390.21 66.96 1390.24 68.39 1390.24
69.45 1390.25 70.53 1390.25 77.74 1390.25 78.27 1390.22 79.02 1390.17
85.81 1390.05 87.37 1390.4 87.39 1390.39 92.78 1389.05 95.77 1389.55
95.79 1389.55 102.77 1389.9 102.86 1389.9 138.69 1390.61 138.77 1390.62

174.52 1389.9 174.77 1389.9 181.72 1389.55 181.77 1389.55 184.75 1389.05
184.77 1389.05 197.2 1392.15 197.33 1392.19 217 1392.12 250 1383.87
260.17 1384.07 290.85 1391.74 306.85 1392.06 311.45 1390.91 314 . 03 1391.55
323.94 1392 329.33 1392 331.05 1392 332.15 1392 335.48 1392
341.62 1391.85 353.44 1391.57 371.54 1391.6 399.29 1391.59 425.52 1391.67

500 1391.76

Mannlng I s n Values num= 5
Sta n Val Sta n val Sta n Val Sta n Val Sta n Val

* ** .. * * * **** * .. -* ** **** ** * * * -*** * - ***** .** *. * .. *** * - * - * * ** * * * *** * - - * * ** * * * ** * ** * ***

.025 217 .032 250 .028 260.17 .032 290.85 .025

Bank Sta: Left. Right. Lengths: Left Channel Right Coeff Contr. Expan.
217 290.85 100 100 100 .1 .3

Ineffective Flow num= 1
Sta L Sta R Elev Permanent

0 218.5 1391.75 F

CROSS SECTION

RIVER; River
REACH: Ells .....orth RS, 16500

INPUT
Description: Channel Station 45399.16
Station Elevation Dat.a num= 60

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
******************* .. * .. **********- .. ***.**************************-***************

0 1389.97 5.84 1389.98 11.56 1390 18.04 1390.02 27.47 13 90.04
31.18 1390.05 38.98 1390.02 41.81 1390 54.06 1389.93 56.98 1389.91
57.27 1389.86 58.48 1389.66 59.26 1389.8 59.99 1389.94 65.59 1389.99
66.14 1390 66.45 1390 69.73 1390.03 75.5 1390.06 77.51 1390.06
79.48 1390.04 80.37 1390.04 81. 66 1390.01 81.97 1390 85.45 1390 •86.38 1390 95.86 1389.62 9S.89 1389.61 9S.94 1389.63 95.96 1389.63

102.94 1389.98 103.03 1389.98 121. 8 1390.35 13 8.94 1390.7 139.02 1390.69
174.94 1389.98 174.99 1389.97 181. '3-i 1389.63 1B4 .91 1389.13 1B4 . 94 1389.13
197.09 1392.16 217.1 1392.03 250 1383.81 260.17 1384.01 290.85 1391.68
306.85 1392 311.45 1390.85 313.82 1391.44 327.61 1392 336.18 1391.8
343.01 1391.63 347.08 1391.54 349.41 1391.48 350.8 1391.45 353.64 1391.38
389.07 1391.52 416.54 1391.56 442.71 1391.55 467.44 1391.63 500 1391.67

Manning'S n values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n val

**********************-******* .. ************************** .. **********************

.025 217.1 .032 250 .028 260.17 .032 290.85 .025

Bank Sta: Left Right Lengths: Left Channel Right eoeff Contr. Expan .
217.1 290.85 100 100 100 . 1 .3

Ine f feet i ve Flow num= 1
Sta L Sta R Elev Permanent

0 210.45 1392.15 F

CROSS SECTION

RIVER: River
REACH, Ellsworth RS, 16400

INPUT
Deseript ion: Channel Station 45499.16
Station Elevatio:1 Data num= 59

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************** •• ***** •• *

0 1389.83 26.97 1389.91 32.12 1389.92 34.55 1389.91 37. 65 1389.89
47. 58 1389.82 56.72 1389.76 57.34 1389.68 58.84 1389.49 59. 98 1389.79
60. 36 1389.89 66.76 1389.89 69.48 1389.89 71.59 1389.89 75. 54 1389.88
79 .47 1389.9 81 72 1389.91 86.55 1389.94 88.2 1389.95 90 .05 1389.96
91. 44 1389.96 93.06 1389.97 95.22 1389.65 96.11 1389.87 103 .09 1390.22

103 .11 1390.22 103.2 1390.22 139.03 1390.94 139.11 1390.94 139. 19 1390.94
175.11 1390.22 175.16 1390.22 182.11 1389.87 185.08 1389.38 185.11 1389.37
185.2 1389.4 196.25 1392.16 216.81 1392.04 250 1383.75 260.17 1383.95

290.85 1391.62 306.85 1391.94 311.45 1390.79 314.34 1391.51 325.16 1392
331. 96 1391.89 338.64 1391.79 342.22 1391.73 344.45 1391.7 345.96 1391.67
347.11 1391.66 348.03 1391.64 354 1391.57 359.13 1391.56 399.99 1391.34
435.73 1391.48 461.54 1391.52 486.13 1391.51 500 1391.56

Manning's n values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val •



.025 216.81 .032 250 .028 260.17 .032 290.85 .025

Bank Sta: Left Right
216.81 290.85

Ine f feet i ve Flow num=
Sta L Sta R Elev

o 210.11 1392.18

CROSS SECTION

RIVER: River
REACH: Ellsworth

Lengths: Left Channel
100 100

1
Pennanent

F

RS: 16300

Right
100

coeff Contr_
.1

Expan.
.3

INPUT
Description: Channel Station 45599.16
Station Elevation Data num:::: 53

Sta Elev Sta Elev Sta Elev St. Elev St. Elev

o
58.18

70.3
83.91

103.26
175.02
185.28
260.17
315.13
353.49
448.96

1389.69
1389.46
1389.73

1389.8
1390.49

1390.5
1389.64
1383.89

1392
1391.58
1391.31

32.22
59.35
71. 45
84.49

103.28
175.28
185.36
290.85
315.18

354
482.4

1389.64
1389.32
1389.74
1389.81
1390.49
1390.49
1389.67
1391.56

1392
1391.58
1391.45

33.59
60.57
75.08
86.81

103.37
182.22
195.23
306.85
315.29
354.56

500

1389.64
1389.8

1389.76
1389.85
1390.5

1390.15
1392.13
1391.88

1392
1391. 58
1391.47

37.66
60.64
81. 69
94.97

139.19
182.28
216.38
311.45
350.57
354.89

1389.65
1389.83
1389.78
1389.82
1391.21
1390.14
1392.09
1390.73
1391.62
1391.58

56.26
61.03
83.07
96.28

139.28
185.25

250
315.12
352.33
410.73

1389.7
1389.83
1389.78
1390.14
1391.21
1389.65
1383.69
1391.64
1391.6

1391.52

Manning's n Values num=
Sta n Val Sta n val

5
Sta n Val Sta n Val Sta n Val

.025 216.38 .032 250 .028 260.17 .032 290.85 .025

Bank Sta: Left Right
216.38 290.85

Ineffective Flow num::::
Sta L Sta R Elev

o 209.82 1392.19

CROSS SECTION

RIVER: River
REACH: Ell sworth

Lengths: Left Channel
100 100

1
Permanent

F

RS, 16200

Right
100

Coef! Contr.
.1

Expan.
.3

INPtIT
Description: Channel Station 45699.16
Station Elevation Data num:::: 46

Sta Elev Sta Elev Sta Elev St. Elev St. Elev

o
56.43

64.9
88 97

103.45
175.45
185.51
290.85
357.97

500

1389.29
1389.38
1389.62

1389.8
1390.77
1390.77
1389.9~,

1391.5
1391.58
1391.29

20.73
56.74
68.88
92.23

122.05
182.39
193.61
306.85
370.81

1389.33
1389.36
1389.62
1389.91
1391.14
1390.42
1391.96
1391.82
1391.57

35.37
59.77
75.67
94.77

139.36
182.45
217.01
311.45
410.34

1389.38
1389.08
1389.65

1390
1391.48
1390,42
1391.87
1390.67
1391. 53

43.67
61. 05
82.62
96.45

139.45
185.42

250
314.38
462.34

1389.35
1389.5

1389.67
1390.42
1391. 4 9
1389.92
1383.63

1391.4
1391.47

55.39
61.4

84.42
103.43
175.19
185.45
260.17
324 .38
497.93

1389.38
1389.62
1389.66
1390.76
1390.77
1389.92
1383.83
1391.44
1391.28

Manning' 5 n values
Sta n val

num=
Sta n val

5
St • n Val Sta n val St.a n val

.025 217.01 . 032 250 .028 260.17 .032 290.85 .025

Bank Sta: Left Right Lengths: Left Channel
217.01 290.85 100 100

Ine f fecti ve Flow num::::
Sta L Sta R Elev Permanent

o 218.5 1391.51 F

CROSS SECTION

Right
100

Coeff Contr.
.1

Expan.
.3

RIVER: River
REACH: Ellsworth RS, 16100

INPlJT
Description: Channel Station 45799.16
Station Elevation Data num= 47

Sta Elev Sta Elev Sta Elev St. Elev Sta Elev

o
58.43
62.14
84.46
96.61

175.61
185.67
290.85

1389.29
1389.22
1389.46
1389.52
1390.69
1391. 04

1390 2
1391.44

20.64
59.57
63.87
85.77

103.61
182.56
192.56
306.85

1389.29
1389.1

1389.39
1389.53
1391.04
1390.69
1391.92
1391.76

36.84
59.91
72.43
87.18

139.53
182.61
217.41
311.45

1389.27
1389.07
1389.44
1389.63
1391.76
1390.69
1391.71
1390.61

48.77
60.15
74.94
92.28

139.61
185.59

250
314.05

1389.33
1389.14
1389 45

1390
1391.76
1390.19
1383.57
1391.26

57.01
61.24
76.08
94.74

175.36
185.61
260 17
341.08

1389.37
1389.5

1389.45
1390.22
1391.04
1390.19
1383.77
1391.39



347.47 1391.41 358.65 1391 .46 364.74 1391.11 396.03 1391.53 429.19 1391.52
465.8 1391. 48 500 1391 .45

Manning's n Values num:::: 5
Sta n Val Sta n val Sta n Val Sta n val Sta n val

*********.****.******* •• * •• *** •• *** •• **** •••••••• * •••• ** •••••••• ** •• ** ••• * •••••• •.025 217.41 .032 250 . 028 260.17 .032 290.85 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
217,41 290.85 100 100 100 .3 .5

Ineffective Flow num= 1
Sta L Sta R Elev Permanent

0 218.5 1391.45 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 16000

INPUT
Description: Channel Station 45899. 16
Station Elevation Data num= 55

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
****.***********.*** ••••••• * •• *.*.**.*****.*****.*.***.* •• *********.************

0 1389.11 31. 81 1389.17 36.97 1389.18 38.32 1389.18 40.58 1389.2
57.11 1389.31 58.89 1389.04 59.13 1389 59.17 1388.99 59.22 1388.99
59.23 1388.99 59.26 1389 59.76 1389.15 60.77 1389.45 62.38 1389.31
62.91 1389.26 74.67 1389.39 7S.83 1389.4 79.25 1389.4 87.12 1389.4
88.25 1389.57 88.89 1389.65 91. 04 1389.96 91.35 1390 92.65 1390.19
94.32 1390.32 96.78 1390.94 96.81 1390.94 103.78 1391.29 103.87 1391.29
139.7 1392.01 139.78 1392.01 175.52 1391. 29 175.78 1391. 29 182.72 1390.94

182.78 1390.94 185.76 1390.44 185.78 1390.44 187.79 1390.94 187.81 1390.94
217.52 1391.63 250 1383.51 260.17 1383.71 290.85 1391.38 306.85 1391.7
311 ... 5 1390.55 314.37 1391. 28 336.22 1391.34 359.93 1391.43 364.74 1391.01
370.79 1390.59 )74.6 1390.37 457.06 1391.48 487.57 1391.47 500 1391.46

Manning'S n Values num= 5
St. n Val Sta n Val Sta n Val Sta n Val Sta n Val

•••••••••••••••••• **** •• * ••••••• **** •••••• * •• ****** ••• ******** •• ****************

.025 217.52 .032 250 .028 260.17 .032 290.85 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
217. S2 290.85 33.5 33.5 33.5 .1 .3

Ineffective Flow num= 1
Sta L Sta R Elev Permanent

0 218.5 1391.49 F

CROSS SECTION

RIVER: River •REACH: Ellsworth RS: 15966.5

INPUT
De.scription: Begin Channel Bottom Transition (Begin Flew Constriction)
Station Elevation Data num:: 17

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
** •• ******** ••• **.************.***** ••••• **** •• *.*******.**********.******.*****

94.13 1390.31 96.84 1390.99 103.84 1391.34 139.84 1392.06 175.84 1391.34
182.84 1390.99 185.84 1390.49 188.19 1391.08 189.51 1390.97 194.5 1391.74
217.68 1391.56 250 1383.49 260.17 1383.69 290.85 1391.36 306.85 1391.68
311.45 1390.53 314.75 1391. 35

Manning'S n Values num: 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n val

***************.*** •• ***.***.***************.************************* •• *.******

94.13 .025 217.68 .04 250 .028 260.17 .04 290.85 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
217.68 290.85 19.34 19.34 19.34 .1 .3

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 15947.5

INPUT
Description: Full Riprap Section
Station Elevation Data num:: 30

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

94.06 1390.3 96.76 1390.98 96.92 1391.01 103.75 1391.35 104. OS 1391.36
139.68 1392.08 139.91 1392.08 175.61 1391.37 176 1391.35 182.6 1391.02
183.01 1390.99 185.59 1390.56 186.01 1390.55 187.94 1391 03 189.15 1391.19
189.26 1391.18 189.93 1391.18 194.24 1391.74 196.44 1391.9 217.37 1391. 63
235.61 1384.86 250 1383.48 260.17 1383.68 274.46 1385.06 290.85 1391. 35
306.74 1391.66 307.08 1391.61 311.3 1390.55 311.75 1390.59 315.1 1391. 4 3

Manning'S n Values num= 4
Sta n Val Sta n Val Sta n Val Sta n Val

*** •••• * ••••••• * ••• ******** •••• * •••••• *.*** ••••• ** ••••••••••••••

94.06 .025 217.37 .04 290.85 .025 315.1 .035

•



Bank Sta: Left Right Lengths: Left Channel Right Coeff Cor.tr. Expan.
217.37 290 .85 10 10 10 .1 .3

Ineffective Flow num= 2
Sta L Sta R Elev Permanent
94.06 226 1391 F

274 315.1 1391 F

CROSS SECTION

RIVER, River
REACH, Ellsworth RS, 15937.5

INP;""T
Description: Upstream End of Wingwall
Station Elevat ion Data num= 18

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
••••••• * ••••••••••••••••••••••• ** •• * •••• *.* ••• *.*.**.* ••••••• * ••••••• **.**.*.**.

94.02 1390.3 96. 88 1391.01 104 1391.37 139.83 1392.09 175.89 1391 .37
182.89 1391.02 185. 89 1390.52 189.02 1391.3 189.8 1391.23 196.31 1391 .99
217.22 1391.66 235 .54 1383.76 250 1383.47 274.46 1383.96 290.85 1391 .34
306.85 1391.66 311. 45 1390.51 315.27 1391.47

Manning'S n Values num: 3
Sta n Val Sta n Val Sta n val

*-* ••• _ •• _ ••••••••• _ •• * •• -'* *.* - * ••• * ** * ••••• *_ ••

94.02 .025 217.22 .015 290.85 .025

Bank Sta: Left Right Lengths: Left Channel Right Coe!f Contr. Expan.
217.22 290 .85 16.83 16.83 16.83 .1 .3

Ineffective Flow Dum: 2
Sta L Sta R Elev Permanent
94.02 231 1391 F

269 315.27 1391 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS, 15920.67

INPUT
Description: Upstream Face of C3
Station Elevation Data num: 4

Sta Elev Sta Elev Sta Elev Sta Elev
•••• ** •••••••••••••••••••••• _ ••••• * ••••••• *.* •••••••• * •• * •••• * ••

239.09 1392 239.09 1383.46 260.92 1383.46 260.92 1392

Manning'S n values num: 3
Sta n Val Sta n Val Sta n Val

•• *_ ••• * •• * •••• * •• *-* ••• * ••••• _•••••••••••••••••
239.09 239.09 .015 260.92

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
239.09 260.92 SO SO SO .1 .3

CULVERT

RIVER; River
REACH, Ellsworth RS, 15895

Sta Hi Cord La Cord

IS
20

2.6
Coordinates

INPtIT
Description:
Distance from Upstream XS
Deck/Roadway Width
Weir Coefficient
Upstream Deck/Roadway

num: 2
Sta Hi Cord La Cord

1391.3 500 1391.3

Upstream Bridge Cross Section Data
Station Elevation Data num:

Sta Elev Sta Elev
4

Sta Elev Sta Elev

239.09 1392 239.09 1383.46 260.92 1383.46 260.92 1392

Manning's n values num=
Sta n Val I Sta n val

3
Sta n Val

239.09 239.09 .015 260.92

Bank Sta: Left Right
239.09 260.92

Coeff Contr.
.1

Expan.
.3

Downstream Deck/Roadway Coordinates
num: 2

Sta Hi Cord La Cord Sta Hi Cord Lo Cord

1391.3 500 1391.3

Downstream Bridge Cross Section Data
Station Elevation Data num:



1392 239.09 1383.42 260.92 1383.42 260.92

239.09

Manning's n Values
St.a n Val •

Elev

1392

StaElev

n val

Sta

3
Sta

.015 260.92

Elev

num=
Sta n Val

Sta

239.09

ElevSta

239.09

Bank Sta: Left Right
239.09 260.92

Coeff Contr.
.1

Expan.
.3

Upstream Ernbankment side slope
Downstream Embankment side slope
Maximum allowable submergence for weir flow
Elevation at which weir flow begins
Energy head used in spillway design
Spillway height used in design
Weir crest shape

o horiz. to 1.0 vertical
o horiz. to 1.0 vertical

.95

Broad Crested

Number of Culverts

Culvert Name Shape Rise Span
Culvert ~3 Box 6 10
FHWA Chart ~ 8 - flared wingwalls
FHWA Scale # 1 - Wingwall flared 30 to 75 deg.
solution Criteria = Highest u. S. EG
Culvert Upstnn Dist Length Top n Bottom n Depth Blocked Entrance Loss Coef

o 50 .015 .015 1 .4
Number of Barrels =
Upstream Elevation 1383.46
Centerline Stations

Sta. Sta.
244.45 255.45

Downstream Elevation 1383.43
Centerline Stations

Sta. Sta.
244.45 255.45

Exit Loss Coef
1

CROSS SECTION

••••• ***.*** ••••• *** •• *.**** •••• * •• * ••• * •••••••• *** •• ** •• ***.* ••

1392 239.09 1383.42 260.92 1383.42 260.92

RS: 15870.67

3
Sta n Val •

Elev

1392

StaElev
4
Sta

239.09

RIVER: River
REACH: Ellsworth

INPUT
Description: Downstream Face of C3
Station Elevation Data num=

Sta Elev Sta Elev

Manning'S n Values num=
Sta n Val Sta n Val

239.09 239.09 .015 260.92

Bank Sta: Left Right
239.09 260.92

Lengths: Left Channel
15.17 15.17

Right
15.17

Coeff Contr.
.1

Expan.
.3

CROSS SECTION

RIVER: River
REACH: Ellsworth RS, 15855.5

INPUT
Description: Downstream End of wingwall (Full Riprap
Station Elevation Data num= 18

Sta Elev Sta Elev Sta Elev

Section)

Sta Elev Sta Elev
*** •• * ••• * •••••••• * ••••••••••••••••• **.* ••••••••••••••••••••• * •• ** ••• **** •••••••

94.83 1390.47 97.02 1391.02 104.02 1391. 37 140.03 1392.09 176.03 1391.37
183.03 1391.02 185.2 1390.48 190.54 1391.03 198.34 1390.66 212.67 1390.33
216.51 1391. 29 218.51 1391.29 235.54 1383.71 250 1383.42 274 .46 1383.91
290.85 1391.29 306.85 1391.61 313.25 1390.01

Manning'S n Values nUffi= 3
Sta n Val Sta n Val Sta n Val

.* •• ** ••••• ** •••• **** ••••••• ***** •• *************

94.83 .025 218.51 .04 290.85 .025

Bank Sta: Left Right Lengths: Left Channel Right Coef! Cantr. Expan.
218.51 290.85 10 10 10 .1 .3

Ineffective Flow nUffi= 2
Sta L Sta R Elev Permanent
94.83 232 1391 F

269 313.25 1391 F

CROSS SECTION

RIVER: River
REACH: Ellsworth

INPUT

RS; 15845.5

•



Description: End Full Riprap Section
Station Elevation Data num= 30

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

93.55
139.22
183.78
198.13
216.55
274.46

1390.14
1392.06
1390.83
1390.64
1391.28

1385

95.77
141. 64
184.86
199.03
218.51
290 85

1390.69
1392.05
1390.56

1390.6
1391.28
1391.28

99.5 1391.13
175,59 1391.37
185.85 1390.54
212,61 1390.35
235.54 1384.81
307.65 1391.62

102.84
176.92
190.25
213.11

250
308 21

1391. 3
1391.32
1390.96
1390.44
1383.41
1391,53

106.36
182.66
192.49
216.49
260.17
314.36

1391.41
1391.03
1390.96
1391.28
1383.62

1390

Manning's n values
Sta n Val

num=
Sta n Val

5
Sta n val Sta n Val Sta n val

93.55 .025 218.51 .04 235.54 .028 274.46 .04 290.85 .025

Bank Sta: Left Right
218.51 290.85

Ineffective Flow num=
Sta L St~ R Elev
93.55 227 1391

274 314.36 1391

CROSS SECTION

RIVER: River
REACH: Ellsworth

Lengths: Left Channel
19.28 19.28

2
Permanent

F

F

RS, 15826.6

Right
19.28

Coeff Contr.
.1

Expan.
.3

INPtIT

Description: End Channel
Station Elevation Data

Sta Elev Sta

Bottom Transition (Fully Expanded Flow)
num= 17

Elev Sta Elev Sta Elev Sta Elev

91 1389.47
183.07 1390.99
216.51 1391.27
309.85 1391.65

97.07 1390.99
185.18 1390.47
218.51 1391.27
316.59 1389.97

104.07 1391.34
191.96 1391.02

250 1383.4

140.07 1392.06
198.63 1390.52
260.17 1383.6

176.07 1391.34
213 1390.4

290.85 1391.27

Manning's n values
Sta n Val

num=
Sta n Val

5
Sta n Val Sta n Val Sta n Val

91 .025 218.51 .032 250 .028 260.17 .032 290.85 .025

Bank Sta: Left Right
218.51 290.85

CROSS SECTION

RIVER: River
REACH: Ellsworth

Lengths: Left Channel
17.6 17.6

RS, 15809

Right
17.6

Coeff Contr.
.1

Expan.
.3

INPUT
Description: Channel Station 46090.16. culvert section 1
Station Elevation Data nu1":1= 81

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

o 1389.03
59.56 1389.26
91 09 1389.46
99.97 1391.11

138.62 1392.01
155.72 1391.73
182.31 1391.01
207.27 1391.89
210.55 1391.01
211.64 1390.81

218.5 1391.31
303.87 1391.01
317.13 1390.01
317.29 1390.01
322.99 1391.01
366.29 1389.76

500 1390.32

18.13
62.06
91. 67

102
139.15
166.08
185.32

207.3
210.61
212.98

250
312.96
317.14
317.31
350.95
372.53

1389.12
1389.27
1389.61
1391.21
1392.02
1391.52
1391. 01
1391.01
1391.01
1390.35
1383.43
1390.35
1390.01
1390.56
1390.12
1389.7

21.64
74.57
93.27

104.11
140.11
176.11
192.82
207.68
210.88
215.34
260.17
314.32
317.15
317.31
353.11
376.33

1389.13
1389.39
1390.01
1391.32
1392.04
1391.32
1391.01
1391. 01
1391. 01
1390.94

1383.6
1390.24

1390
1390.77
1390.05
1389.63

36.19
86.67
93.78

114.31
140.87
178.12
206.18
210.23
210.98
215.62
290.85
317.1

317.29
317.32
353.66
448.65

1389.13
1389.22
1390.12
1391.52
1392.02
1391.22
1391.89
1391.01
1391.01
1391. 01
1391. 27
1390.01
1389.97
1391.01
1390.04
1389.63

43.36
89.82
97.92
123.5
141.6

180.04
207.27
210.31
211.04
215.83
294.21
317.12
317.29
318.69
356.75
449.09

1389.21
1389.15
1391.01
1391.71
1392.01
1391.12
1391.96
1391.01
1391.01
1391.01
1391.01
1390.01

1390
1391.01
1389.97
1389.63

Manning's n values num=
Sta n val Sta n Val

5
Sta n Val Sta n val Sta n Val

.025 218.5 .032 250 .028 260.17 .032 290.85 .025

Bank Sta: Left Right
218.5 290.85

CROSS SECTION

RIVER: River
REACH: Ellsworth

Lengths: Left Channel
9 9

RS, 15800

Right
9

Coeff Contr.
.1

Expan.
.3

INPtIT
Description: Channel Station 46099.16
Station Elevation Data num= 41

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev



0 1389. 02 18.13 1389.11 21.64 1389 .12 36.19 1389.12 43.36 1389.2
59. 56 1389 .25 62.06 1389.26 74.57 1389 .38 86.67 1389.21 89.82 1389.14
8S.85 1389 .14 97.1 1390.95 97.12 1390 .96 104.1 1391.3 104.12 1391.31

104.21 1391 .31 140.12 1392.03 175.86 1391. 31 176.12 1391.31 183.06 1390.96
183.13 1390 .95 185.12 1390.46 212.84 1390 .34 216.51 1391.26 218.51 1391. 26

250. 1383.39 260.17 1383.59 290.85 1391 .26 313.71 1391.72 320.72 1389.97 •322.99 1391 350.95 1390.11 353.11 1390.04 353.66 1390.03 356.75 1389.96
366.29 1389.75 372.53 1389.69 376.33 1389.62 448.65 1389.62 449.09 1389.62

500 1390.31

Manning'S n values num= 5
Sta n Val Sta n Val Sta n val Sta n Val Sta n Val

••••••••••••• ****.** •• *** •• ****.******.** •• *****.** ••••••••••••••• *** ••• ***** •••
.025 218.51 .032 250 .028 260.17 .032 290.85 .025

Bank Sta: Left Right Lengths: Left Channel Right Caeff Contr. Expan.
218.51 290.85 100 100 100 .1 .3

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 15700

INPUT
Description: Channel Station 46199. 16
Station Elevation Data num= 45

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
••••••••• ****** •• ***.***** •••• ** •••• *************.**** ••••• *** ••• **** ••• **** ••••

0 1388.86 1. 24 1388.86 12.03 1388.86 32.9 1388.82 40.86 1388.82
S2 .15 1388.97 54.77 1389 60.06 1389.06 62.35 1389.09 65.2 1389.12
72 .62 1389.15 87.68 1389.19 89.03 1389.11 89.3 1389.1 90.8 1389.36
91.52 1389.28 91. 55 1389.29 97.29 1390.72 104.27 1391.07 104.29 1391. 07

104.38 1391.08 140.29 1391.79 140.37 1391.79 176.29 1391.07 176.34 1391.07
183.29 1390.72 183.53 1390.66 195.63 1390.97 212.43 1390.18 216.51 1391.2
218.51 1391.2 250 1383.33 260.17 1383.53 290.85 1391.2 313.87 1391. 66
321. 39 1389.78 321.82 1391 322.37 1391 323.64 1391 325.88 1390.93
354.31 1390 356.07 1389.95 358.03 1389.89 364 .79 1389.74 500 1389.75

Manning I 5 n Values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val..•........•••.. _.....•.•..•......•.........•.••.•.•...•.........•..•..•• " .....

.025 218.51 .032 250 . 028 260.17 . 032 290.85 .025

Bank Sta: Left Right Lengths: Left Channel ~ight Coeff Contr. Expan .
218.51 290.85 100 100 100 . 1 .3

CROSS SECTION

RIVER: River •REACH, Ellsworth RS, 15600

INPtIT
Description: Channel Station 46299.16
Station Elevation Data num= 59

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev.....•.................•..•........•••.•........•................•....•...•.....
0 1388.6 17.79 1388.64 25.45 1388.65 25.95 1388.66 26.61 1388.65

50.32 1388.7 50.59 1388.7 51.14 1388.7 53.3 1388.72 55.43 1388.72
56.49 1388.73 57.52 1388.73 58.64 1388.73 69.61 1388.8 81. 5 1388.9
81. 57 1388.91 81. 66 1388.93 81.97 1389 85.49 1389.72 85.75 1389.77
85.91 1389.74 88.14 1389.2 88.73 1389.05 91.2 1389.39 93.11 1389.39
97.44 1390.47 97.46 1390.47 97.48 1390.47 104 .46 1390.82 104 .54 1390.82

140.37 1391.54 140.46 1391.54 176.2 1390.83 176.46 1390.82 183 4 1390.47
183.46 :390.47 183.67 1390.42 185.8 1390.89 196.85 1391.21 212.17 1390.05
216.51 1391.14 218.51 1391.14 250 1383.27 260.17 1383.47 290.85 1391.14
306.85 1391.46 314.12 1389.64 339.64 1390 344.56 1390 349.96 1390
351.18 1389.97 355.9 1389 87 357.61 1389.83 358.33 1389.81 359.16 1389.8
362.72 1389.8 416.39 1389.88 420.5 1389.88 500 1389.88

Manning'S n Values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val....•......••..•..•.••.....•.......•............•.•.••............•..••.•.•.•...

.025 218.51 .032 250 .028 260.17 .032 290.85 .025

Bank Sta: Left Right Lengths: Left Cha:1nel Right Coeff Contr. Expan.
218.51 290.85 50 50 50 .1 .3

CROSS SECTION

RIVER: River
REACH: Ellsworth RS, 15550

INPtIT
~escript ion: Channel Station 46349.16. upstream end of riprap
Station Elevation Data num= 99

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
••••••••••••••••••••••• * •••••••••••••••••••••••••••••••••••••• , •••••••••••••••••

0 1388.61 15.93 1388.62 23.24 1388.63 31.64 1388.64 3~ .69 1388.64
52.97 1388.74 69.21 1388.78 82.22 1388.79 82.3 1388.81 82.52 1388.84

82.6 1388.85 83.83 1389.04 85.48 1389.29 86.7 1389.48 87.43 1389.35
89 1389.07 92 .54 1389.5 93.45 1389.6 94.9 1389.78 97.1 1390.04

97.29 1390.05 105.74 1390.71 110.85 1390.81 113 .48 1390.86 117.45 1390.93 •



122.1 1391.02 123.27 1391.04 123.71 1391.05 126 .43 1391.1 128.28 1391.13

132.17 1391.21 135.1 1391. 26 136.72 1391.29 137 .73 1391.31 143.1 1391.41

157.85 1391.11 161.4 1391.04 161 61 1391.04 167 .86 1390.92 171.29 1390.85

173.36 1390.81 180.46 1390.66 196.48 1390.97 199.99 1391.04 202.29 1391.22

203.13 1391.26 205.44 1391.46 206.45 1391. 7 209.13 1391.75 210.63 1391.89

211.46 1391.06 211.5 1391.04 211.54 1391.04 212.12 1391.04 212.56 1391.04

212.57 1391.04 212.65 1391.04 212.9 1391.02 213.09 1390.98 213.3 1390.29

213.87 1390.43 216.29 1391.04 216.49 1391.04 216.51 1391.11 250 1363.24

260.17 1383.44 290.65 1391.11 293.63 1391. 04 294.62 1391.04 303.93 1390.42

309.62 1390.04 309.65 1389.99 309.9 1369.98 309.93 1369.97 310.03 1369.95

310.32 1389.89 310.5 1389.65 311.04 1369.85 311.05 1389.74 311.59 1369.76

311.66 1390.04 312.81 1390.04 313.16 1390.04 313.47 1390.04 313.81 1390.04

314.09 1390.04 314.42 1390.04 314.69 1390.04 322.48 1390.04 326.79 1390.01

334.15 1390.02 355.92 1369.99 364.67 1369.98 371.47 1369.93 414.56 1390

420 45 1390.01 426.94 1390.01 496.17 1390.06 500 1390.07

Manning's n Values num= 3
Sta n val Sta n Val Sta n Val

************************************************

.025 216.51 .04 290.85 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
216.51 290.65 64 90 120 .3 .5

CROSS SECTION

RIVER: River
REACH: Ellsworth RS, 15460

INPUT
Description: Channel Station 46439. 16. culvert sect ion 4
Station Elevation Data num= 102

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

0 1366.56 15.93 1388.57 23.24 1388.58 31.64 1366.59 31.69 1366.59

52.97 1388.69 69.21 1388.73 82.22 1366.74 82.3 1368.76 82.52 1366.79

82.6 1388.6 83.63 1388.99 65.48 1369.24 86.7 1369.43 67.43 1369.3

69 1369.02 92.54 1389.45 93.45 1369.55 94.9 1389.73 97.1 1369.99

97.29 13 90 105.74 1390.66 110.65 1390.76 113.46 1390.81 117.45 1390.88

122.1 1390.97 123.27 1390.99 123.71 1391 126.43 1391.05 126.28 1391.08

132.17 1391.16 135.1 1391. 21 136.72 1391.24 137.73 1391.26 143.1 1391.36

157.85 1391.06 161. 4 1390.99 161.61 1390.99 167.86 1390.87 171.29 1390.8

173.36 1390.76 180.46 1390.61 196.48 1390.92 199.99 1390.99 202.29 1391.17

203.13 1391.23 205.44 1391 .. 41 206.45 1391. 65 209.13 1391.7 210.83 1391. 84

211.46 1391.01 211.5 1390.99 211.54 1390.99 212.12 1390.99 212.56 1390.99

212.57 1390.99 212.65 1390.99 212.9 1390.97 213.09 1390.93 213.3 1390.24

213.87 1390.38 216.29 1390.99 218.5 1390.09 238.26 1386.61 245.52 1363.16

250 1363.16 265.63 1383.18 265.63 1387.25 271.63 1386.63 290.85 1390.09

293.63 1390.99 294.62 1390.99 303.93 1390.37 309.62 1389.99 309.85 1369.94

309.9 1389.93 309.93 1389.92 310.03 1389.9 310.32 1389.64 310.5 1369.8

311.04 1389.6 311. 05 1369.69 311.59 1369.71 311.66 1389.99 312.81 1389.99

313.16 1389.99 313.47 1389.99 313.81 1389.99 314 .09 1389.99 314.42 1389.99

314.69 1389.99 322.48 1389.99 326.79 1389.96 334 .15 1369.97 355.92 1389.94

364.67 1389.93 371.47 1389.88 414 .56 1389.95 420.45 1389.96 426.94 1389.96

496.17 1390.01 500 1390.02

Manning's n Values num= 3
Sta n val Sta n Val Sta n Val

************************************************

.025 216.29 .015 293.63 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
216.29 293.63 10 10 10 .3 .5

CROSS SECTION

RIVER, River
REACH, Ellsworth RS, 15450

INPUT
Descript ion: Channel Station 46449.16. culvert section 3
Stat ion Elevat ion Data num= 101

Sta Elev 3ta Elev Sta Elev Sta Elev Sta Elev
*************************.************************.*****************.***********

0 1387.24 15. 93 1387.25 23.24 1387.26 31. 64 1387.27 31.69 1387.27

52.97 1387.37 69 .21 1387.41 82.22 1387.42 82.3 1387.44 82.52 1387.47

82.6 1387.48 83 .83 1387.67 65.48 1367.92 86.7 1368.11 67.43 1387.98

89 1387.7 92 .54 1388.13 93.45 1368.23 94.9 1368.41 97.1 1388.67

97.29 1388.68 105.74 1389.34 110.85 1389.44 113.48 1389.49 117.45 1369.56

122.1 1369.65 123.27 1389.67 123.71 1369.66 126.43 1369.73 128.28 1389.76

132.17 1389.84 135.1 1389.89 136.72 1369.92 137.73 1369.94 143.1 1390.04

157.85 1369.74 161. 4 1389.67 161.61 1389.67 167.86 1369.55 171.29 1389.48

173.36 1389.44 180.46 1389.29 196.48 1369.6 199.99 1389.67 2 C2. 29 1389.85

203.13 1389.91 205.44 1390.09 206.45 1390.33 209.13 1390.38 210.83 1390.52

211.46 1389.69 211.5 '1389.67 211 . 54 1389.67 212.12 1389.67 212.56 1389.67

212.57 1389.67 212.65 1389.67 212.9 1389.65 213.09 1389.61 213 .3 1388.92

213.87 1389.06 216.29 1389.67 218.5 1390.09 238.26 1388.61 245.52 1386.9

245.52 1381.86 250 1381. 86 265.63 1381. 86 265.63 1387.25 271.63 1388.83

290.85 1390.09 306.84 1389.77 309.62 1388.67 309.85 1388.62 309.9 1388.61

309.93 1368.6 310.03 1388.58 310.32 1388.52 310.5 1388.48 311. 04 1386.46

311.05 1388.37 311.59 1388.39 311.88 1388.67 312.81 1388.67 313.16 1386.67

313.47 1388.67 313.81 1386.67 314.09 1368.67 314 .42 1368 67 314.69 1386.67

322.46 1368.67 326.79 1366.64 334.15 1368.65 355.92 1366.62 364 .67 1388.61



371.47 1388.56 414.56 1388.63 420.45 1388.64 426.94 1388.64 496.17 1388.69
500 1388.7

Manning's n values num= 3
St. n val St. n Val St. n val ••••••••••••••••••••••••••• *.* •• *.* •••••••••••• **

.025 218.5 .015 290.85 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan .
218.5 290.85 258 258 258 . 3 .5

Ineffective Flow num= 2
St. L St. R Elev Permanent

0 245.81 1389.92 F
266.81 500 1389.92 F

CULVERT

RIVER, River
REAC~: Ellsworth RS, 15350

INPUT
Description:
Distance from Upstream XS .1
Deck/Roadway Width 240
weir Coefficient 2.6
Upstream' Deck/Roadway Coordinates

num= 2
Sta Hi Cord ~o Cord St. Hi cord La Cord

* ••••••• *.**** •••• * ••• *.*.* •••• * •• * ••• *.**.*.* ••

1389.9 500 1389.9

Upstream Bridge Cross Section Data
Station Elevation Data num= 101

St. Elev St. Elev Sta Elev St• Elev St. Elev
•• **.* •••• * ••••••••• ** •••••••••• **.****.*.***** •• ***.*************.* •• *** ••• * •••

0 1387.24 15.93 1387.25 23.24 1387.26 31. 64 1387.27 31. 69 1387.27
52.97 1387.37 69.21 1387.41 62.22 1387.42 82.3 1387.44 82.52 1387.47
82.6 1387.48 83.83 1387.67 85.48 1387.92 86.7 1388.11 87.43 1387.98

89 1387.7 92.54 1388.13 93.45 1388.23 94.9 1388.41 97.1 1388.67
97.29 1388.68 105.74 1389.34 110.85 1389.44 113.48 1389.49 117.45 1389.56
122.1 1389.65 123.27 1389.67 123.71 1389.68 126.43 1389.73 128.28 1389.76

132.17 1389.84 135.1 1389.89 136.72 1389.92 137.73 1389.94 143.1 1390.04
157.85 1389.74 161.4 1389.67 161.61 1389.67 167.86 1389.55 171.29 1389.48
173.36 1389.44 180.46 1389.29 196.48 1389.6 199.99 1389.67 202.29 1389.85
203.13 1389.91 205.44 1390.09 208.45 1390.33 209.13 1390.38 210.83 1390.52
211.46 1389.69 211.5 1389.67 211.54 1389.67 212.12 1389.67 212.56 1389.67
212.57 1389.67 212.65 1389 67 212.9 1389.65 213. 09 1389.61 213.3 1388.92
213.87 1389.06 216.29 1389.67 218.5 1390.09 238.26 1388.61 245.52 1386.9
245.52 1381.86 250 1381. 86 2£5.63 1381.86 265.63 1387.25 271.63 1388.83 ••290.85 1390.09 306.84 1389.77 309.62 1388.67 309.85 1388.62 309.9 1388.61
309.93 1388.6 310.03 1388.58 310.32 1388.52 310.5 1388.48 311.04 1388.48
311.05 1388.37 311.59 1388.39 311.88 1388.67 312.81 1388.67 313.16 1388.67
313.47 1388.67 313.81 1388.67 314.09 1388.67 314.42 1388.67 314.69 1388.67
322.48 1388.67 325.79 1388.64 334.15 1388.65 355.92 1388.62 364.67 1388.61
371.47 1388.56 414 . 56 1388.63 420.45 1388.64 426.94 1388.64 496.17 1388.69

500 1388.7

Manning's n Values num= 3
St. n Val St. n Val St. n Val

*.*** •••••••••••••• * ••••••• ** ••• * •••••• **.* •• * ••

.025 218.5 . 015 290.85 .025

Bank Sta: Left Right Coeff Contr. Expan.
218.5 290.85 .3 .5

Ine f fect i ve Flow num= 2
St. L St. R Elev Permanent

0 245.81 1389.92 F
266.81 500 1389.92 F

Downstream Deck/Roadway Coordinates
num=

Sta Hi Cord La Cord St. Hi Cord La cord
* * •••• * •• * •••••• ** ••••• * ••• * •••••• * *"* ••• ".,, ••• *

1389.2 500 1389.2

Downstream Bridge Cross Section Data
Station Elevation Data num= 134

St. Elev St. Elev St. Elev St. Elev St. Elev
*** ••••• * •• * •••••• ** •••••• * •••• ****.**.********.***.***.***********************.

a 1388.25 60.13 1388.44 69.15 1388.28 93.13 1388.37 96.58 1388.39
124.12 1388.45 139.64 1388.47 161.29 1388.49 172.36 1388.51 176.48 1388.65
177.07 1388.67 186.9 1388.81 187.55 1388.82 188.75 1388.8 191.19 1388.65
193.04 1388.18 193.76 1388 195 1388 197.-43 1388 202 .57 1388
209.15 1388.28 239.83 1380.61 250 1380.41 281.51 1388.28 287 .04 1388
289.89 1388 295.91 1388 297.53 1388 301. 89 1388 303 .66 1388.44
305.84 1388.99 305.91 1389.01 307.1 1389.23 313 . 97 1389.91 314.88 1389.92
315.26 1389.93 315.7~ 1389.94 316.21 1389.94 317.03 1389.95 317.25 1389.96
318.14 1389.97 320.07 1390 320.63 1390.01 323.36 1390.05 325.2 1390.08
326.35 1390.09 329.41 1390.14 330.19 1390.15 330.76 1390.16 331.15 1390.16
332.02 1390.18 333.07 1390.19 334.42 1390.21 335.29 1390.23 335.77 1390.23

335.9 1390.24 336.12 1390.24 336.2 1390.24 336.97 1390.25 338.61 1390.28
339.95 1390.3 341.21 1390.31 342.88 1390.34 343.92 1390.35 351.94 1390.47
352.29 1390.48 352 .42 1390.48 352.51 1390.48 352.55 1390.48 352.58 1390.48
352.63 1390.48 352.7 1390.48 352.82 1390.49 353 1390.49 353.11 1390.49 •



353 .32 1390.49 353. 48 1390.5 358.08 1390.55 358.83 1390.51 359.23 1390.48
359. 86 1390.44 360 44 1390 4 361.94 1390.29 366.14 1390 366.31 1390
366. 84 1390 369. 11 1390 370.45 1390 374 1390 389.86 1390
390.42 1389.99 394 .12 1389.92 399.2 1389.83 399.41 1389.83 400.4 1389.81

402.2 1389.78 402 .52 1389.78 402.58 1389.79 402.65 1389.79 402.75 1389.79
402.87 1389.79 . 402 .97 1389.79 403.05 1389.79 415.23 1389.94 415.25 1389.94
415.78 1389.95 416.94 1389.97 419.06 1390 419.24 1390 421.48 1390.23
422.47 1390.34 423.97 1390 5 424.75 1390.58 427.98 1390 93 428.15 1390.95
428.58 1391 432.46 1391.42 435.28 1391.73 435.39 1391.71 435.44 1391.7
435.5 1391.68 435.56 1391.67 435.73 1391.64 437.03 1391.35 438.42 1391.05
438.6 1391 442.33 1390.28 444.08 1390 444.69 1389.94 444.78 1389.93

444.83 1389.92 455.45 1389.89 498.85 1389.46 500 1389.46

Manning' 5 n values num= 3
Sta n val Sta n Val Sta n Val

.... ,. .. fl ...... ." .. ** ... ** .. lit ... _* ............. __ ._ •• **** ** ...... **_." #I"

.025 209.15 .04 281.51 .025

Bank Sta: Left Rigl:t Coe!f Contr. Expan.
209.15 281.51 .3 .5

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

0 226.98 1389.13 F
261.98 500 1389.13 F

upstream Embankment side slope
Downstream Embankment side slope
Maximum allowable submergence for weir flow
Elevation at which weir flow begins
Energy head used in spillway design
Spillway height used in design
Weir crest shape

Number of CuIverts

o horiz. to .0 vertical
o horiz. to .0 verticai

.95

Broad Crested

Culvert Name Shape Rise Span
Culvert ~4 Box 6 10
FHWA Chart It 11- Skewed headwall; Chamfered or beveled Inlet
FHI'.'A Scale ~ 1 - Headwall skewed 45 deg.; inlet edges chamfered 3/4 inch
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist Length Top n Bottom n Depth Blocked Entr-ilnce Loss Coef

o 240 .015 .015 1 .4
Number of Barrels =

upstream Elevation 1381.86
Centerline Stations

Sta. Sta.
250.81 261.81

Downstream Elevation 1380.41
Centerline Stations

Sta. Sta.
238.98 249.98

CROSS SECTION

Exit Loss Coef
1

RIVER: River
REACH, Ell sworth RS, 15192

INPlIT
Description: Channel Station 46707.16, culvert section 2
Station Elevation Data num= 134

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0 1388.25 60.13 1388.44 69.15 1388.28 93.13 1388.37 96. 58 1388.39
124.12 1388.45 139.64 1388.47 161.29 1388.49 172.36 1388.51 176 .48 1388.65
177.07 1388.67 186.9 1388.81 187.55 1388.82 188.75 1388.8 19l. 19 1388.65
193.04 1388.18 193.76 1388 195 ·1388 197.43 1388 202.57 1388
209.15 1388.28 239.83 1380.61 250 1380.41 281.51 1388.28 '87.04 1388
289.89 1388 295.91 1388 297.53 1388 301.89 1388 303.66 1388.44
305.84 1388.99 305.91 1389.01 307.1 1389.23 313.97 1389.91 314 . 88 1389.92
315.26 1389.93 315.74 1389.94 316.21 1389.94 317.03 1389.95 317.25 1389.96
318.14 1389.97 320.07 1390 320.63 1390.01 323.36 1390.05 325.2 1390.08
326.35 1390.09 329.41 1390.14 330.19 1390.15 330.76 1390.16 33l. lS 1390.16
332.02 1390.18 333.07 1390.19 334.42 1390.21 335.29 1390.23 335. 77 1390.23

335.9 1390.24 336.12 1390.24 336.2 1390.24 336.97 1390.25 338. 61 1390.28
339.95 1390.3 341.21 1390.31 342.88 1390.34 343.92 1390.35 351. 94 1390.47
352.29 1390.48 352.42 1390.48 352 51 1390.48 352.55 1390.48 352 .58 1390 48
352.63 1390.48 352.7 1390.48 352.82 1390.49 353 1390.49 353.11 1390.49
353.32 1390.49 353.48 1390.5 358.08 1390.56 358.83 1390.51 359.23 1390.48
359.86 1390.44 360.44 1390.4 361.94 1390.29 366.14 1390 366.31 1390
366.84 1390 369.11 1390 370.45 1390 374 1390 389.86 1390
390.42 1389.99 394.12 1389.92 399.2 1389.83 399.41 1389.83 400.4 1389.81
402.2 1389.78 402.52 1389.78 402.58 1389.79 402.65 1389.79 402.75 1389.79

402.87 1389.79 402.97 1389.79 403.05 1389.79 415.23 1389.94 415.25 1389.94
415.78 1389.95 416.94 1389.97 419.06 1390 419.24 1390 421.48 1390.23
422.47 1390.34 423.97 1390.5 424.75 1390.58 427.98 1390.93 428.15 1390.95
428.58 13 91 432.46 1391.42 435.28 1391.73 435.39 1391.71 435.44 1391.7

435.5 1391.68 435.56 1391.67 435.73 1391.64 437.03 1391.35 438 .42 1391. 05
438.6 1391 442.33 1390.28 444.08 1390 444.69 1389.94 444 .78 1389.93

444.83 1389.92 455.45 1389.89 498.85 1389.46 500 1389.46

Manning'S n Values num= 3
Sta n Val Sta n Val Sta n Val

******************.**************************.**

.025 209.15 .04 281.51 .025



Bank Sta: Left Right
209.15 281.51

Ineffective Flow n~m=

Sta L Sta R Elev
o 226.98 1389.13

261.98 500 1389.13

CROSS SECTION

Lengths: Left Channel
92 92

Permanent
F

F

Right
92

Coeff Contr.
.3

Expan.
.5

•
RIVER: River
REACH: Ellsworth RS, 15100

INPUT
Description: Channel Station 46799.16, culvert section 1
Station Elevation Data m.:.m= 53

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

o
142.09
188.25
209.15
298.38

327.5
371.74
414.63
433.83
441.43
492.62

1387.83
1388.11
1388.15

1388.2
1388.74
1389.35
1390.45
1389.18
1391.73
1389.95
1389.59

118.85
151.12
188.83
239.83
312.28
327.72
406.78
420.78
436.79
441.63
495.16

1388 33
1388.18

1388
1380.53
1389.1
1389.4

1389.75
1390

1391.03
1389.91
1389.6

132.41
160.08

189.2
250

317.09
328.81
407.33
424.08
436.94
473 12

500

1388.04
1388.21

1388
1380.33
1389.77
1389.46
1389.72
1390.44

1391
1389.72

1389.6

135.57
183.5

192.07
281.5

323.92
334.73
413.78
428.33
437.42
484.36

1388.06
1388.25
1388.25

1388.2
1389.4

1389.75
1389.4

1391
1390.89
1389.65

136.77
187.82
193.15
297.49
326.28
370.75
414 . 54
429.11
441.23
488.35

1388.07
1388.25
1388.52
1388.52
1389.04
1390.47

1389.2
1391.1

13 90
1389.63

Manning'S n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

.025 209.15 .04 281. 5 .025

Bank Sta: Left
209.15

Ineffective Flow
Sta L Sta R

o 187.82

Right
281. 5

num=
EJ..ev

1388.25

Lengths: Left Channel
102.51 100

1
Permanent

F

Right
97.56

Coeff Contr.
.1

Expan.
.3

CROSS SECTION

INPUT
Description: Channel Station 46899.16 (End Riprapl
Station Elevation Data num= 49

Sta Elev Sta Elev Sta Elev

RIVER: River
REACH: Ellsworth RS, 15000

•Elev

1388
1388.33
1388.12
1389.21
1389.51
1389 09

1391
1390.52
1389.87

Sta

134.11
187.99

281.5
324.8
335.9

415.16
426 91
438.16
445.6

Elev

1388
1388.34
1380.25

1389.5
1389.4

1389.15
1390.24

1391
1369.88
1389.49

Sta

133.9
186.96

250
318.35
333.69

414.9
423.63
434.66
445.48

500

1388
1388.31
1380.45
1389.11
1389.16
1389.24

1390
1391.35

1390
1389.44

128.5
180.36
239.83
313.92
328.89
413.21
421.96
434 .48
443.27

486.4

1388.27
1388.3

1387.29
1388.9

1388.93
1389.5
1389.9
1391.7

1390.08
1389.86

115.83
164.28
212.48
305.76
327.99
407.9

419.22
434.29
441. 84
445.99

1387.78
1388.04
1388.12
1388.58
1388.83
1390.22
1389.06
1391.54
1390.11
1389.86

o
137.66
198.62
304 .47
327.58

371. 9
415.29
433.12
441. 17
445.72

Manning'S n Values
Sta n Val

num=
Sta n val

5
Sta n Val Sta n Val Sta n Val

.025 212.48 .032 239.83 .028 250 .032 281. 5 .025

Bank Sta: Left
212 48

Ineffective Flow
Sta L Sta R

o 186.96

Right
281. 5

num=
Elev

1388.34

Lengths: Left Channel
100 100

1
Permanent

F

Right
100

Coeff Contr.
.1

Expan.
.3

CROSS SECTION

RIVER: River
RE.Zl..CH: Ellsworth RS, 14900

INPUT
Description: Channel Station 46999.16
Station Elevation Data num= 66

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

o
129.57
130.89
145.47
188.78
202.56
208.03
300.02
329.69

1387.73
1388
1388
1388

1388.26
1388.15
1388.32

1388.6
1388.81

112.73
130.03
144.62
145.84
190.38
203.15
239.83

311. 2
330.06

1388.21
1388
1388
1388

1388.27
1388

1380.37
1388.78
1388.9

122.63
130.04
144.69
146.14

192 .1
204.18

250
319.66
334.86

1388
1388
1388
1388

1388.27
1388

1380.17
1389.34
1389.14

127.52
130.18
144.86
149.34
193.73
207.17

281. 5
328.44
337.06

1388
1388
1388

1388.03
1388.28

1388
1388.04
1388.98
1389.25

128.72
130.46
145.23
167.88
201.93
207.96
299.21
329.47
373.06

1388
1388
1388

1388.25
1388.31

1388
1388.39
1388.76
1389.97 •



4. 09. 07 1389.25 410.78 1389.17 416.07 1388.9 416.78 1388.78 419. 07 1388.4
421 .64 1389.04 430.16 1391.17 432.19 1391.34 434.8 1391.66 435. 61 1391.41
437 .23 1391 439.06 1390.69 441.6 1390.16 443.59 1390.07 444. 95 1390
446.38 1389.93 448.05 1389.82 470.37 1389.61 475.3 1389.57 487 .57 1389.45

500 1389.48

Manning's n Values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n val

********************************************************************************

.025 208.03 .032 239.83 .028 250 .032 281.5 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
208.03 281.5 100 100 100 .1 .3

Ineffective Flow num=
Sta L Sta R Elev Permanent

0 193.73 1388.28 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS, 14800

INPUT
Description: Channel Station 47099.16
Station Elevation Data num= 63

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

0 1387.69 109.62 1388.15 116.75 1388 120.28 1388 121.14 1388
121.75 1388 122.08 1388 122.09 1388 122.19 1388 122.39 1388

122.7 1388 135.95 1388 137.82 1388 14 0.44 1388 161.77 1388
161.86 1388 162.72 1388 163.39 1388.01 167.68 1388.04 180.29 1388.14
193.43 1388.2 20l. 47 1388.2 202.03 1388.2 202.23 1388.15 202.83 1388
208.18 1388.2 239. 83 1380.29 250 1380.09 281. 5 1387.96 299.84 1388.33
300.07 1388.38 306. 86 1388.46 316.1 1388.69 321.04 1389.21 324.52 1389.08
325.73 1388.77 328. 23 1388.15 329.19 1388.31 331.23 1388.65 336.02 1388.89
338.23 1389 374 .23 1389.72 410.23 1389 411. 94 1388.91 417.23 1388.65
417.95 1388.53 420. 23 1388.15 423.07 1388.86 432.71 1391.27 434 1391.4
435.31 13 91. 62 435. 57 1391.15 435.69 1391 437.91 1390.74 440.94 1390.35
445.85 1390.09 447.58 1390 450.42 1389.85 451.38 1389.79 462.29 1389.31
475.66 1389.14 488.7 1389.45 500 1389.5

Manning I s n Values num= 5
Sta n Val Sta n Val Sta n val Sta n Val Sta n Val

* ** * * * * *** ** * * * ** * ** * * * ****** ** * ** ** * ** * * * * ** * * * ** * * * * * * * ** * * * * * ***** * ** *** *** **

.025 208.18 .032 239.83 .028 250 .032 281.5 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
208.18 281.5 100 100 100 .1 .3

Ineffective Flow num= 1
Sta L Sta R Elev Permanent

0 202.03 1388.2 F

CROSS SECTION

RIVER, River
REACH, Ellsworth RS, 14700

INPUT
Description: Channel Station 47199.16
Station Elevation Data num= 71

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

0 1387.64 106.52 1388.09 110.87 1388 113.03 1388 113.56 1388
113. 93 1388 114.13 1388 114.14 1388 114.2 1388 114.33 1388
114. 51 1388 122.61 1388 123.76 1388 125.36 1388 139.36 1388
140.05 1388 141.38 1388 143.46 1388 153.39 1387.98 167.49 1387.94
172.04 1387.94 193.91 1387.96 193.93 1387.96 193.95 1387.96 202.53 1388
208.58 1388.02 239.83 1380.21 250 1380.01 281. 5 1387.88 3C2.13 1388.29
3C6.73 1387.14 311.19 1388.26 317.57 1388.36 322.41 1388.89 331.32 1388.57
332.35 1388.39 332.39 1388.4 339.39 1388.75 375.39 1389.47 411.4 1388.75
416.42 1388.49 418.4 1388.4 419.23 1388.26 421.4 1387.9 431.12 1390.33
434.72 1391.23 435.66 1391.53 437.44 1391.26 439.64 1391 442.53 1390.85
448.08 1390.57 450.09 1390.48 452.33 1390.33 453.95 1390.15 455.21 1390
455.53 1389.96 456.07 1389.9 457.19 1389.76 463.08 1389 466.82 1389
468.66 1389 471.39 1389.18 475.29 1389.44 476.69 1389.54 477.76 1389.62
487.48 1389.81 488.17 1389.84 488.63 1389.86 488.92 1389.88 489.11 1389.89

SOD 1389.93

Manning'S n Values r.um= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n val

**********~*********.*****************.***.****.********************************

.025 208.58 . C32 239.83 .028 250 .032 281. 5 .025

Bank Sta: Left Right Lengths: Left Channel Right Coe ff Contr. Expan.
208.58 281.5 1CO 1CO laC .1 .3

Inef fective Flow nurn= 2
Sta L Sta R Elev Permanent

0 106.52 1388.09 F
375. 36 500 1389.47 F

CROSS SECTION



RIVER: River
REACH: Ellsworth RS, 14600

INPUT
Description: Channel Station 47299.16 •Station Elevation Data 81

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
••••• * ••• **.***** •• *****.***** ••••••••••••• *.**.***.*.** •••••••• ***** ••• ********

0 1387.6 103.41 1388.03 105 1388 105.78 1388 105.98 1388

106 .11 1388 106.19 1388 106.21 1388 1C6.26 1388 106.32 1388

109 .28 1388 109.69 1388 110.28 1388 115.38 1388 115.63 1388

116 .12 1388 116.87 1388 120.49 1387.99 126.2 1387.98 133.79 1388

134.13 1388 134.34 1388 14 8.92 1387.89 167.4 1387.9 188.7 1387.83

193.81 1387.84 197.95 1387.84 202.83 1387.84 208.82 1387.31 208.96 1387.85

239.83 1380.13 250 1379.93 281. 5 1387.8 303.4 1388.24 308 1387.09

311.47 1387.96 318.6 1388.03 323.11 1388.66 332.46 1388.34 333.51 1388.13

333.56 1388.15 340.56 1388.5 376.56 1389.21 412.56 1388.49 414.26 1388.41

419.56 1388.14 419.78 1388.09 420.49 1387.97 425.87 1389.32 427.07 1389.31

430.91 1390 433.11 1390.52 435.18 1391 435.23 1391.08 435.32 1391.21

435.33 1391.17 435.35 1391 435.84 1390.95 436.3 1390.91 436.7 1390.87

437.88 1390.71 444.57 1390.17 446.65 1390 450.24 1389.62 453.65 1389.25

456.36 1389 458.42 1389 459.83 1389 463.9 1389.95 464.11 1390

469.25 1390.43 472.49 1390.6 483.56 1390.08 484.78 1390.02 485.22 1390

485.88 1389.97 486.07 1389.96 486.14 1389.96 486.17 1389.96 487.25 1389.96

500 1389.85

Manning'S n Values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val

************** •• *******.****.************.********.******.****************.***.*

.025 208.96 .032 239.83 .028 250 .032 281. 5 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
208.96 281.5 21 21 21 .1 .3

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

0 103.41 1388.03 F
376 .53 500 1389.22 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS, 14579

INPUT
Description: Channel Station 47320.16
Station Elevat ion Data num= 107

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
*****.*************************** •• *****************.*.*************************

0 1387.57 103.41 1388 105 1387. 97 105.78 1387.97 105. 98 1387.97 •106. 11 1387.97 106.19 1387.97 106.21 1387. 97 106.26 1387.97 106 .32 1387.97

109 .28 1387.97 109.69 1387.97 110.28 1387. 97 115.38 1387.97 115. 63 1387.97

116.12 1387.97 116.87 1387.97 120.49 1387.96 126.2 1387.95 133.79 1387.97

134.13 1387.97 134.34 1387.97 148.92 1387.86 167.4 1387.87 188.7 1387.8

193.81 1387.81 197.95 1387.81 202.83 1387.81 208.82 1387.28 209.15 1387.77

212.35 1386.97 239.83 1380.1 250 1379.9 281.5 1387.78 290.47 1386.97

290.63 1386.97 290.65 1386.96 290.77 1386.87 290.82 1386.83 292 1385.97

294.88 1385.97 295.46 1385.97 299.68 1386.65 301.83 1386.97 302.95 1386.97

304.9 1386.97 305.01 1386.97 305.04 1386.97 306.16 1366.97 308.3 1387.51

309.93 1387.91 310.03 1387.92 310.68 1387.97 313.14 1388.2 318.05 1388.62

322.54 1388.42 338.36 1388.34 340.53 1388.47 364 . 15 1388.94 365.49 1388.97

365.88 1388.98 376.53 1389.19 385.26 1389.02 387.54 1388.97 404.91 1388.62

409 1388.54 409.96 1388.52 412.53 1388.47 413.67 1388.4 420.09 1387.99

420.36 1387.97 421.44 1387.97 421.53 1387.99 421.73 1388.04 425.5 1388.97

427.07 1389.28 430.91 1389.97 433.11 1390.49 435.18 1390.97 435.23 1391.05

435.32 1391.18 435.33 1391.14 435.35 1390.97 435.84 1390.92 436.3 1390.88

436.7 1390.84 437.88 1390.68 444.57 1390.14 446.65 1389.97 450.24 1389.59

453.65 1389.22 456.36 1388.97 458.42 1388.97 459.83 1388.97 463.9 1389.92

464.11 1389.97 469.25 1390.4 472.49 1390.57 483.56 1390.05 484 78 1389.99

485.22 1389.97 485.88 1389.94 486.07 1389.93 486.14 1389.93 486.17 1389.93

487.25 1389.93 500 1389.82

Manning's n Values nUffi= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val

•• **********************.************.******************************************

.025 212.35 .032 239.83 .028 250 .032 281.5 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
209.15 281. 5 10 10 10 .3 .5

Ineffective Flow num=
Sta L Sta R Elev Permanent

0 103.41 1388 F
376.53 500 1389.19 F

CROSS SECTION

RIVER: River
REACH, Ellsworth RS: 14 569

INPUT
Description: Channel Station 47330.16
Station Elevation Data 106

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
***************.******************.********************************************* •



0 1387.57 103 .41 1388 105 1387.97 105.78 1387.97 105.98 1387 .97

106.11 1387.97 106. 19 1387.97 106.21 1387.97 106.26 1387.97 106.32 1387 .97

109.28 1387.97 109 .69 1387.97 110.28 1387.97 115.38 1387.97 115.63 1387. 97

116.12 1387.97 116. 87 1387.97 120.49 1387.96 126.2 1387.95 133.79 1387.97

134.13 1387.97 134 .34 1387.97 148.92 1387.86 167.4 1387.87 188.7 1387.8

193 .81 1387,81 197.95 1387.81 202.83 1387.81 208.82 1387.28 209.15 1387.77

239.83 1380.1 250 1379.9 281. 5 1387.78 290.47 1386.97 290.63 1386.97

290.65 1386.96 290.77 1386.87 290.82 1386.83 292 1385.97 294, 88 1385.97

295.46 1385.97 299.68 1386.65 301.83 1386.97 302.95 1386.97 304.9 1386.97

305.01 1386.97 305.04 1386.97 306.16 1386.97 308.3 1387.51 309.93 1387.91

310.03 1387.92 310.68 1387.97 313.14 1388.2 318.05 1388.62 322.54 1388.42

338.36 1388.34 340.53 1388.47 364.15 1388.94 365.49 1388.97 365.88 1388.98

376.53 1389.19 385.26 1389.02 387.54 1388.97 404.91 1388.62 409 1388.54

409.96 1388.52 412.53 1388.47 413.67 1388.4 420.09 1387.99 420.36 1387.97

421.44 1387.97 421.53 1387.99 421.73 1388.04 425.5 1388.97 427.07 1389.28

430.91 1389.97 433.11 1390.49 435.18 1390.97 435.23 1391.05 435.32 1391.18

435.33 1391.14 435.35 1390.97 435.84 1390.92 436.3 1390.88 436.7 1390.84

437.88 1390.68 444.57 1390.14 44 6.65 1389.97 450.24 1389.59 453.65 1389.22

456.36 1388.97 458.42 1388.97 459.83 1388.97 463.9 1389.92 464.11 1389.97

469.25 1390.4 472.49 1390.57 483.56 1390.05 484.78 1389.99 485.22 1389.97

485.88 1389.94 486.07 1389.93 486.14 1389.93 486.17 1389.93 487.25 1389.93

500 1389.82

Manning'S n Values num: 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n val

•• *.**********.* •• * •••• *** ••• **** •• *.***** •• *** •• ******** •••• *.********* •• ******
.025 209.15 .032 239.83 .028 250 .032 281. 5 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
209.15 281.5 68 68 68 .3 .5

CROSS SECTION

RIVER: River
REACH, Ellsworth RS, 14501

INPUT
Description: Channel Station 4'7398.16
Station Elevation Data num= 98

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
*********************************************************************.* •• *******

0 1387.55 78. 21 1387.88 99.22 1387.79 112.35 1388 114.79 1388

117.33 1388 121 .49 1388 128.26 1388 132.77 1388 135.36 1388

137.35 1388 140 .83 lJ88 141.54 1388 144.9 1388 145.99 1388

14 8.96 1388 151 .95 1388 153.52 1388 156.49 1388 163.45 1388.1

165.15 1388.08 167. 19 1388.07 167.68 1388.06 172.06 1388.01 172.52 1388

182.49 1387.93 186 .47 1387.9 193.63 1387.8 200.08 1387.95 200.55 1387.96

200.98 1387.97 201 .48 1387.97 201.7 138'7.95 201.79 138'7.93 201.85 1387.93

202.28 1387.9 204.61 1387.68 208.63 1387.31 209.15 138'7.72 239.83 1380.05

250 1379.85 281.5 1387.73 284.61 1387 289.14 1387 290.82 1387

300.96 1387 301.66 1387 302.07 1387 303.57 1387.38 306.06 1388
306.7 1388.16 307.56 1388.37 311.08 1388.41 317.19 1388.42 317.84 1388.54

318.48 1388.6 328.23 1388.11 330.93 1388 331.34 1388 336.25 1388

336.63 1388.02 341. 2 1388.25 358.39 1388.59 377.2 1388.97 396.34 1388.59

413.2 1388.25 417.8 1388.02 418.16 1388 421.63 1388 423.51 1388

425.83 1388.41 429.07 1389 431. 23 1389.64 432.44 1390 434 1390.55

434.57 1390.75 434.99 1390.89 435 1390.66 435.02 1390 435.7 1389.88

439.77 1389.46 444.45 1389.49 44'7.28 1389.48 447.52 1389.48 448.9 1389.4
452.02 13 89 457.08 1389 458.15 1389 460.26 1389.27 463.08 1389.2'7
469.17 1389.39 474.6 1389.17 475.07 1389.17 475.85 1389.17 488.84 1389.1'7
490.34 1389.18 491.2 1389.18 500 1389.18

Manning's n Values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val

**********.**.****.**** •• *.***.***.*** •• ** •••• ***.***.*******.***********.******

.025 209.15 .032 239.83 .028 250 .032 281.5 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
209.15 281.5 10' 10 10 .3 .5

CROSS SECTION

RIVER: River
REACH, Ellsworth RS, 14491

INPUT
Description: Channel Station 47408. 16
Station Elevation Data num= 98

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
* •• ***.***.***.********.***.****************.********* •• *****.******************

0 1387.54 78.21 1387.87 99.22 1387.78 112.35 1387.99 114.79 1387.99

117. 33 1387.99 121.49 1387.99 128 26 1387.99 132.77 1387.99 135.36 1387.99

137 .35 1387.99 140.83 1387.99 141.54 1387.99 144.9 1387.99 145.99 1387.99

148.96 1387.99 151.95 1387.99 153.52 1387.99 156.49 1387.99 163.45 1388.09

165.15 1388.07 167.19 1388.06 167.68 1388.05 172.06 1388 172.52 1387.99

182.49 1387.92 186.47 1387.89 193.63 1387.79 200.08 1387.94 200.55 1387.95
200.98 1387.96 201.48 1387.96 201.7 1387.94 201.79 1387.92 201. 85 1387.92

202.28 1387.89 204.61 1387.67 208.63 1387.3 209.15 1387.71 239.83 1380.04

250 1379.84 281.5 1387.72 284.61 1386.99 289.14 1386.99 290.82 1386.99
300.96 1386.99 301.66 1386.99 302.07 1386.99 303.57 1387.37 306.06 1387.99

306.7 1388.15 307.56 1388.36 311.08 1388.4 317.19 1388.41 317.84 1388.53
318.48 1388.59 328.23 1388.1 330.93 1387.99 331. 34 1387.99 336.25 1387.99

336.63 1388.01 341. 2 1388.24 358.39 1388.58 377.2 1388.96 396.34 1388.58



413.2 1388.24 417.8 1388.01 418.16 1387.99 421.63 1387.99 423.51 1387.99
425.83 1388.4 429.07 1388.99 431.23 1389.63 432.44 1389.99 434 1390.54
434.57 1390.74 434.99 1390.88 435 1390.65 435.02 1389.99 435.7 1389.6"
439.77 1389.45 444.45 1389.48 447.28 1389.47 447.52 1389.47 448.9 1389.39
452.02 1388.99 457.08 1388.99 458.15 1388.99 460.26 1389.26 463.08 1389.26 •469.17 1389.38 474.6 1389.16 475.07 1389.16 475.85 1389.16 48 B. 84 1389.16
490.34 1389.17 491.2 1389.17 500 1389.17

Manning's n Values num: 5
Sta n Val Sta n Val Sta n Val Sta n val Sta n Val

•••••• ** •• *** •••••••••• * ••••••••••••••••• ** •••••••• * •• ** •••••••••• **** ••••••• * ••

.025 209.15 .032 239.83 .028 250 . 032 281.5 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
209.15 281. 5 40 40 40 .1 .3

Ineffective Flow num= 1
Sta L Sta R Elev Permanent

0 201.48 1367.96 F

CROSS SECTION

RIVER: River
REACH: Ellsworth P.S, 14451

INPtIT
Description: Channel Station 47488.16
Station Elevation Data num: 119

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
** ••• * •••••••• * ••••• ** ••• * •••••••••••••••••••• *** •••••• *** ••••••••••• *.* ••••••••

0 1387.55 23.3 1387.65 93.59 1387.33 112.36 1387.63 112.9 1387.63
132 .39 1387.42 132.46 1387.42 132.6 1387.41 135.85 1387.04 135.91 1387.04
136 .09 1387.04 136.43 1387.04 137.01 1387.04 138.59 1386.6 140.72 1386.14
14 0.95 1386.15 141.12 1386.16 141.34 1386.16 142.32 1386.16 154.04 1386.34

155.1 1386.36 167.19 1386.55 167.71 1386.56 168.24 1386.57 174.74 1386.67
174.87 1386.67 174.97 1386.67 175.08 1386.67 175.4 1386.68 175.58 1386.69
175.91 1386.7 176.73 1386.74 182.39 1387.04 182.7 1387.04 182.98 1387.04
183.15 1387.04 183.2 1387.04 183.26 1387.04 183.79 1387.06 184.4 1387.08
184.97 1387.1 185.5 1387.12 202.93 1387.7 206.62 1387.41 208.44 1387.28
209.15 1387.68 239.83 1380.01 250 1379.81 281. 5 1387.69 285.39 1387.04
290.82 1387.04 302.57 1387.04 304.05 1387.04 304.66 1387.04 306.44 1387.4g
306.82 1387.58 306.97 1387.62 307.08 1387.64 307.42 1387.67 312.12 1387.~3

314 . 95 1387.7 316.09 1387.93 316.71 1388.04 317.68 1388.3 318.43 1388.48
318.91 1388.6 320.43 1388.49 320.81 1388.46 321.02 1388.45 321.19 1388.44
321.32 1388.43 321.48 1388.41 321.83 1388.39 322.53 1388.34 325.5 1388.13
326.84 1388.04 338.18 1388.04 341. 05 1388.04 341.07 1388.04 341. 3 1388.04
344.49 1388.1 353.15 1388.28 377.05 1388.76 401.71 1388.26 409.91 1388.1
412.83 1388.04 413.03 1388.04 413.05 1388.04 414.05 1388.04 426.47 1388.04
430.39 1389.02 430.47 1389.04 430.85 1389.17 433.46 1390.04 433.91 1390.26
434.08 1390.34 434.31 1390.45 434.66 1390.61 434.67 1390.45 434.68 1390 04 •434.69 1389.76 434.71 1389.04 434.89 1388.97 435.08 1388.9 435.94 1388.56
453.78 1388.72 455.53 1388.73 456.83 1388.75 457.77 1388.77 458.03 1388.78
458.29 1388.78 458.47 1388.79 458.53 1388.79 458.66 1388.79 459.1 1368.79
465.88 1388.93 472.34 1388.93 482.61 1388.6 500 1388.66

Manning's n Values num: 5
Sta n Val Sta n Val Sta n val Sta n Val Sta n Val

•••• * •••••• * •••• ** ••••• * ••••• *.****.****.**************** •• *****.*******.*.*****

.025 209.15 .032 239.83 .028 250 .032 281.5 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
209.15 281. 5 51 51 51 .1 .3

Ineffective Flow ri'.1m= 2
Sta L Sta R Elev Permanent

0 202.93 1387.7 F
318 .91 500 1388.6 F

CROSS SECTION

RIVER: River
REACH, Ellsworth RS, 14400

INPtIT
Oeser ipt ion: Channel Station 47499.16
Station Elevation Data num= 209

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
**************** ••••• * ••• * ••• ***************.**********************.***.** •• ****

0 1387.51 23.3 1387.61 93.59 1387.29 112.36 1387.59 112.9 1387.59
132.39 1387.38 132.46 1387.38 132.6 1387.37 135.85 1387 135.91 1387
136.09 1387 136.43 1387 137.01 1387 138.59 1386.56 14 0.72 1386.1
140.95 1386.11 141.12 1386.12 141.34 1386.12 142.32 1386.12 154.04 1386.3

155.1 1386.32 167.19 1386.51 167.71 1386.52 168.24 1386.53 174.74 1386.63
174.87 1386.63 174.97 1386.63 175.08 1386.63 175.4 1386.64 175.58 1386.65
175.91 1386.66 176.73 1386.7 182.39 1387 182.7 1387 182.98 1387
183.15 1387 183.2 1387 183.26 1387 183.79 1387.02 184 4 1387.04
184.97 1387.06 185.5 1387.08 202.93 1387.66 2C6.62 1387.37 208.44 1387.24
208.67 1387.76 239.83 1379.97 250 1379.77 281. 5 1387.64 300.63 1388.02
305.23 1386.87 308.09 1387.59 314 .92 1387.66 322.28 1388.64 331.54 1388.02
333.57 1387.52 334. OS 1387.64 341. 05 1387.99 377 OS 1388.71 413.05 1387.99
420.05 1387.64 420.09 1387.63 422.24 1387.27 42. 25 1387.77 426.47 1388
430.24 1388.94 430.47 1389 430.7 1389.08 433.46 1390 434.11 1390.31
434.36 1390.43 434.67 1390.57 434.67 1390.54 434.68 1390.07 434.68 1390
434.71 1389 434.78 1388.97 434.99 1388.89 435.13 1388.84 435.97 1388.52
445.94 1388.6 457.62 1388.69 461.9 1388.77 477.03 1388.7 484 . 02 1388.46 •



512.45 1388.5 526. 15 1388.59 537.0B 1388.63 573.04 1388.65 579.14 1388.62
602.3 1388.67 624 .24 1388.71 629.38 1388.75 633.51 1388.75 651.75 1388.82

666.27 1388.83 675. 63 1388.68 684.93 1388.55 689.17 1388.48 691.56 1388.83
692 .1 1388.91 692 .41 1388.94 693.12 1389 696.29 1389.26 696.52 1389.28

696.76 1389.3 697. 01 1389.32 697.26 1389.34 698.92 1389.45 701.14 1389.62
704.52 1389.85 705.09 1389.9 706.48 1390 709.22 1390.19 713.86 1390.54
715.22 1390.8 716.2 1391 718.32 1391 719.16 1391 719.75 1390.98
719.84 1390.94 721.47 1390.9 727.53 1390.83 735.91 1390.52 736.16 1390.48
737.33 1390.31 739.07 1390.05 739.4 1390 742.25 1389.42 744.06 1389.09

746 1389.2 747.48 1389.3 751.43 1389.31 761. 4 '7 1389.29 761.74 1389.29
761.8 1389.29 761.9 1389.29 770.37 1389.67 770.63 1389.68 '774.96 1389.3

776.98 1389.13 778.49 1389 780.45 1388.86 780.89 1388.83 781.16 1388.81
798.18 1388.62 798.88 1388.61 799.47 1388.6 800.44 1388.59 801.89 1388.57
812.83 1388.44 815.3 1388.42 817.37 1388.39 822.17 1388.33 838.66 1388.15
841. 4 6 1388.15 845.15 1388.17 874.92 1388 879.45 1388 897.52 1388
907.28 1387.86 931.93 1387.85 945.04 1388 945.54 1388 959.02 1388.18
961.12 1388.23 972.19 1388.23 975.88 1388.39 982.59 1388.45 987.34 1388.73
989.28 1388.8 993.09 1389 994.88 1389 995.84 1388.98 996.45 1389
999.94 1389.11 1004.03 1389.32 1012.44 1389.86 1013.54 1389.93 1014.5 1390

1025.78 1390.84 1027.46 1391 1033.51 1391.44 1034.56 1391.49 1035.99 1391.57
1045.95 1392 1046.26 1392.01 1047.23 1392.03 1048.2 1392.06 1049.21 1392.32
1051. 79 1393 1052.38 1393.16 1053.22 1393.38 1054.62 1393.75 1055.56 1394
1057.52 1394.52 1059.31 1395 1059.64 1395.09 1063.06 1396 1063.34 1396.08
1063.45 1396.1 1063.68 1396.17 1065.57 1396.67 1066.8 1397 1067.1 1397.08

1067.4 1397.16 1068.32 1397.17 1070.71 1397.21 1082.68 1397.52

Manning's n values numo= 5
5ta n val Sta n Val Sta n val Sta n Val Sta n val........... -.-* ............. __ .... -_ .._------------ .................. _-_ ..._....

.025 208.67 .032 239.83 .028 250 . 032 281.5 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
208.67 281.5 100 100 100 .1 .3

Ineffective Flow num=
Sta L Sta R Elev Permanent

0 202.93 1387.66 F
318.91 1082.68 1388.6 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 14300

INPlIT
Description: Channel Station 47599. 16
Station Elevation Data num= 172

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

0 1387.19 87.95 1386.79 99.49 1386.98 100.86 1386.96 123 .43 1386.72
131.91 1386.79 134.82 1386.81 157.25 1386.87 157.82 1386.88 158 .92 1386.88
160.48 1386.89 162.17 1386.89 168.65 1386.9 171.13 1386.91 185 .37 1386.87
185.96 1386.87 186.41 1386.87 204.63 1386.93 207.15 1387.56 209.15 1387.56
239.83 1379.89 250 1379.69 281.5 1387.56 300.09 1387.93 304.69 1386.78
305.22 1386.92 316.13 1386.71 321.93 1387.8 331 1387.66 333.44 1387.35

333.9 1387.46 340.9 1387.81 376.9 1388.46 412.9 1387.81 414.87 1387.71
419.9 1387.46 419.93 1387.46 420.78 1387.31 421.61 1387.52 423.92 1387.29

426.95 1388 430.21 1388.89 430.62 1389 431. 53 1389.28 432.3 1389.52
432.33 1389.53 433.85 1390 434.23 1390 434.33 1390 434.34 1390
434.35 1390.11 434.36 1390.25 434.38 1389.47 434.4 1389 434.67 1388.83
434.85 1388.71 435.03 1388.6 435.11 1388.55 435.16 1388.52 435.22 1388.48
435.37 1388.39 449.93 1388.24 456.19 1388.18 456.96 1388.17 460.55 1388.16
482.98 1388.13 483.91 1388.13 486.14 1388.13 508.95 1388.16 529.72 1388.13
553.67 1388.2 564.06 1388.2 573.4 1388.18 582.81 1388.17 583.45 1388.15
594.01 1388 596.5 1387.96 598.07 1387.94 601.54 1387.88 604.43 1387.84
604.77 1387.96 604.9 1388 605.02 1388.05 605.79 1388.38 606.26 1388.42
607.97 1388.55 611.35 1388.8 612.94 1388.92 614.14 1389 620.12 1389.44
624.65 1389.87 626.17 1390 629'.76 1390.14 631. 73 1390.21 637.2 1390.44
647.79 1390.15 649.48 1390.08 651.32 1390 651. 35 1390 651. 38 1390

651. 4 1390 651.64 1390 651.79 1389.99 651.97 1389.98 652.41 1389.91
653.21 1389.78 654.32 1389.62 654.81 1389.55 658.3 1389 658.5 1388.91
659.67 1388.54 668.79 1388.5 671.77 1388.5 695.96 1388 6 701.58 1388.58
706.52 1388.57 711.12 1388.56 719.47 1388.51 723.01 1388.51 728.97 1388.46
768.84 1388.27 788.74 1388 789.77 1388 812.25 1388 812.6 1388
812.75 1388 824.25 1388 835.21 1388 841.36 1388 863.14 1388
867.49 1388 888.63 1388.63 894.2 1388.77 903.1 1389 904 .89 1389.18
906.48 1389.33 913 .26 1390 917.07 1390.39 922.59 1391 927.23 1391.14
927.76 1391.16 928.64 1391.19 929.53 1391.22 930.68 1391.26 939.77 1391.55
942.98 13 91. 65 947.6 1391.79 950.08 1391.87 953.99 1392 954 . 16 1392.01
955.07 1392.03 955.59 1392.05 957.69 1392.72 958.57 1393 959.51 1393.28
961.8 1393.94 961.96 1393.98 962.03 1394 964.51 1394.68 965.65 1395
967.3 1395.45 969.39 1396 969.7 1396.14 970.43 1396.47 971.56 1396.9

975.59 1396.94 980.11 1397 982.36 1397 983.51 1397 984.13 1397
984.21 1397.01 989.02 1397.09

Manning'S n values num= 5
Sta n Val Sta n val Sta n Val Sta n val Sta n Val

***********************************************.****.***************.* •• ********
.025 209.15 .032 239.83 .028 250 .032 281. 5 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
209.15 281.5 100 100 100 .1 .3

Ineffective Flow num: 2
Sta L Sta R Elev Permanent

0 211.39 1387 F



319.35 989.02 1388.51 F

•
ElevStaElevStaElev

46
Sta

RS: 14200

CROSS SECTION

RIVER: River
REACH: Ellsworth

INPUT
Description: Channel Station 47699.16 (Modified to Include GM Access Road

Berm, per Sheet CHCSl
Station Elevation Data num=

Sta Elev Sta Elev

o
99.57

196.49
204 .91

250
318.32
340.75
419.92
804.75
8-45.75

1386.67
1386.27
1386.96

1387
1379.61
1387.45
1387.66
1387.27

1391
1395

82.32
100.57
200.01
205.39

281.5
322.43
376.75
420.35
809.75

1386.3
1386.28

1387
1387.04

1387.48
1387.89

1388.2
1387.16

1390

86.62
127.55
203.41
207.15
303.67
330.47
412.75
441.75
817.75

1386.37
1386.33
1387.05
1387.48
1387.92
1387.47
1387.66
1388.25

1390

88.82
178.89
204.67
209.15
308.27
332.87
414.72
502.75
831.75

1386.33
1386.74
1387.06
1387.48

1386.77
1387.09
1387.56

1390
1391

96.63
186.44

204.78
239.83
310.89
333.75
419.75
666.75
839.75

1386.25
1386.81
1387.03
1379.81
1387.43
1387.31
1387.31

1391
1392

Manning's n Values
Sta n val

num=
Sta n Val Sta n Val Sta n Val Sta n Val

.025 209.15 .032 239.83 .028 250 .032 281. 5 .025

Bank Sta: Left
209.15

Ineffective Flow
Sta L Sta R

319.78 845.75

Right
281.5

num=
Elev

1388.47

Lengths: Left Channel
100 100

1
Permanent

F

Right
100

Coeff Contr.
.1

Expan.
.3

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 14100

INPUT
Description: Channel Station 47799.16
Station Elevation Data num= 134

Sta Elev Sta Elev Sta

o
79.65
82.39
91.06

123.67
204.96

250
318.16

340.6
417.62

428.8
437.24
453.65
466.39

476.2
495.05
501.07
517.36
521. 49
555.66
588.59
624.92
703.18
707.96
712.86
721.31
732.95

1386.14
1386
1386
1386

1386.21
1386.87
1379.53
1387.3

1387.41
1387.16

1388
1388

1387.75
1388.25
1389.53

13 90
1388.2

1387.96
1387.91
1387.45
1387.01

1387
1389

1391.51
1394

1395.32
1395.97

55.92
79.75
82.4

91.22
160.14
204 . 98

281. 5
322.52
366.65

419.6
431.4

437.43
456.36
469.47
478.08
498.04
503.16
518.75
522.78
572.53
588.81
631.86
703.75
708.93
715.35
726.78
748.35

1385.89
1386
1386
1386

1386.61
1386.86
1387.4

1387.81
1387.8

1387.06
1388.82
1387.98
1387.84
1388.55

1389.8
1389.17
1388.14
1387.99
1387.84
1387.57

1387
1387.11
1389.32

1392
1394.76
1395.49
1395.15

64.55
79.76
85.13
92.42

176.66
207.15

297.5
330.35

376.6
419.63
433.68
437.51
458.74
473.77
479.55
498.57
508.24
519.11
527.41
575.36
588.92
688.45
704 .95
709.74

715.8
729.01
762.37

Elev

1385.93
1386
1386
1386

1386.73
1387.4

1387.72
1387.29
1387.95
1387.05
1389.62
1387.97
1387.93

1389
1390
1389
1388

1387.99
1387.55
1387.56

1387
1388
1390

1392.41
1395

1395.56
1394.66

Sta

64.57
81.14

90.3
93.97

186.69
209.15

302.1
332.57
402.5

421.78
436.08
437.56
460.39
473.96
486.25
499.3

510.63
519.57
541. 52
578.05
598.86

695
705.68
710.91
716.52
731.76
776.67

Elev

1385.93
1386
1386
1386

1386.75
1387.4

1386.57
1386.8

1387.56
1386.69

1388.5
1387.97

1388
1389.02

1390
1388.77
1387.93
1387.99
1387.49
1387.45
1386.61
1388.47
1390.37

1393
1395

1395.98
1394.27

Sta

70.26
81. 66
90.88

108.17
202.34
239.83
304.62
333.6
412.6

426.95
437.11
438.59

461. 8
474.3

490.42
500.6

513.77
519.63
549.4

579.87
615.08
702.13
706.94
711.87
717.47
732.24

Elev

1385.97
1386
1386

1386.1
1386.86
1379.73

1387.2
1387.06
1387.41
1387.99
1388.05
1387.95
1388.06
1389.05

1390
1388.35
1387.83

1388
1387.44
1387.37
1386.85
1388.93

1391
1393.5

1395
1396.05

•

Manning's n Values
Sta n Val

nurn=
Sta n Val

5
Sta n Val Sta n Val Sta n Val

.025 209.15 .032 239.83 .028 250 .032 281.5 .025

Bank Sta: Left
209.15

Ineffective Flow
Sta L Sta R

o 210.75
320.21 776.67

Right
281. 5

n;;rn=
Elev
1387

1388.42

Lengths: Left Channel
100 100

2
Permanent

F
F

Right
100

Coeff Contr.
.1

Expan.
.3

CROSS SECTION

INPUT
Description: Channel Station 47899.16 (Riprap for Culvert C6)

RIVER: River
REACH: Ellsworth RS: 14000

•



Station Elevation Data num: 164
Sta Elev Sta Elev Sta Elev Sta El~v Sta Elev

********************************************-***********************************

0 1385.63 7.59 1385.67 7.72 1385.67 36. 27 1385.87 83 36 1386
83.81 1386 83.89 1386 90.81 1386 93.44 1386 97.07 1386
97.08 1386 110.78 1386 118.89 1386 119.82 1386 121.25 1386

133.03 1385.65 134.29 1385.67 137.28 1385.68 155.59 1386 155.81 1386
156.86 1386.04 166.01 1386.36 167.88 1386.43 172.06 1386.56 183.85 1386.71
191.98 1386.84 199.45 1386.94 199.91 1386.92 200.26 1386.91 203.34 1386.36
205.38 1386 206.46 1386.86 234.91 1379.75 250 1379.45 265.09 1379.75
291.49 1386.35 307.49 1386.67 309.68 1387.22 317.92 1387.29 322.01 1387.89
330.74 1387.36 333.35 1386.71 333.45 1386.74 340.45 1387.09 376.45 1387.7
412.45 1387.09 419.45 1386.74 422.45 1386.24 427.88 1387.6 428.48 1387.86
429.19 1388 429.6 1388.13 430.24 1388.33 432.4 1389 432.95 1389.17
433.25 1389.27 433.35 1389.3 433.37 1389.17 433.39 1389 439.91 1388.61
444.48 1388.34 445.99 1388.25 451. 94 1388 459.15 1387.38 460.55 1387.25
460.91 1387.21. 461.24 1387.13 462.93 1387.14 470. -4 5 1387.14 472.51 1387.14

474.4 1387.14 474.58 1387.14 476.12 1387.14 483.96 1387.13 -484.59 1387.13
485.32 1387.13 485.87 1387.14 487.13 1387.15 488.33 1387.16 489.45 1387.16
493.82 1387.27 494 .16 1387.28 495.68 1387.3 496.09 1387.32 497.5 1387.34
497.97 1387.36 498.52 1387.39 499.78 1387.41 500.41 1387.44 500.94 1387.47
501. 57 1387.49 502.32 1387.53 503.24 1387.55 504.04 1387.59 504.44 1387.59
505.34 1387.64 506.42 1387.69 506.62 1387.69 507.79 1387.74 507.87 1387.75
507.94 1387.75 508.8 1387.79 509.25 1387.79 509.3 1387.78 510.62 1387.77
511.76 1387.76 512.04 1387.74 513.1 1387.73 514.05 1387.72 514 .48 1387.7
515.33 1387.69 515.89 1387.65 516.63 1387.63 517.3 1387.58 517.92 1387.55
518.76 1387.48 519.23 1387.45 520.26 1387.36 520.55 1387.34 521.83 1387.22
521.91 1387.21 522.35 1387.17 524.58 1387.21 527.02 1387.25 528.84 1387.28
529.88 1387.3 537.68 1387.53 539.45 1387.42 540.12 1387.38 541.68 1387.28
546.11 1387 548.25 1386.87 552.65 1386.59 55B.04 1386.69 564 . 11 1386.8
575.46 1387 594.43 1387.33 604.28 1387.51 608.23 1387.58 609.81 1387.6
611.15 1387.63 612.31 1387.65 613.31 1387.67 614.2 1387.68 614.98 1387.7
629.97 1387.96 630.54 1387.98 631.33 1388 632.69 1388.28 646.09 1389.88
646.77 1390.03 646.88 1390.05 654.68 1391.24 661.28 1392.25 666.94 1393.11
671.84 1393.85 676.12 1394.5 679.9 1395.08 683.26 1395.59 683.51 1395.63
695.61 1394.22 705.49 1393.7 714.51 1393.39 727.26 1393.05

Manning I 5 n values num= 5
Sta n val Sta n Val Sta n val Sta n Val Sta n Val

* ** ** ** ** * * ** * * * * * * ** - * **** * *** ** * ** - * ** * * * - * **** * * *** * - * ** *** * * *** *** *-* *** ***-

.025 206.46 .04 234.91 .04 265.09 .032 291.49 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
206.46 291.49 100 100 100 .1 .3

Ineffective Flow num= 1
Sta L Sta R Elev Permanent

320.64 727.26 1388.38 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 13900

INPUT
Description: Channel Station 47999. 16
Station Elevation Data num= 125

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************_.*********.**************************.********111***********111

0 1385.74 2.27 1385.76 87.06 1386 87.88 1386 88.02 1386
10a.48 1386 105.21 1386 111.76 1386 135.26 1386 135.29 1386
137.43 1386 137.5 1386 138.21 1385.99 139.86 1385.94 14 2.94 1386

148.1 1386 150. j 1385.85 156.8 1385.4 163.75 1385.64 166.11 1385.71
172.45 1385.89 176.39 1386 195.74 1386.76 198.61 1386.87 198.64 1386.87
200.06 1386.88 201.04 1386.69 204.57 1386 205.97 1386.9 234.91 1379.67

250 1379.37 265.09 1379.67 291.49 1386.27 307.49 1386.59 309.72 1387.15
318 1387.18 321.23 1387.83 323.48 1387.75 328.45 1386.5 330.29 1386.04

333.29 1386.54 340.29 1386.89 376.29 1387.61 412.29 1386.89 417.32 1386.64
419.29 1386.54 420.14 1386.4 422.29 1386.04 423.31 1386.3 426.2 1387.02
428.22 1387.59 429.65 1388 430.31 1388.19 431. 59 1388.56 432.89 1388.94
433.02 1388.97 434.88 1388.52 436.09 1388.18 436.9 1388 437.15 1388
442.77 1387.56 445.91 1387.34 447.52 1387.23 449.63 1387 452.66 1386.77

460.7 1386.12 461.82 1386.1 463.81 1386.11 467.47 1386.39 470.94 1386.67
477.69 1386.79 478.58 1386.81 479.93 1386.83 481.77 1386.87 484 .42 1386.92

487.1 1386.97 488.88 1387 489.08 1387 491 1387.04 492.68 1387.07
498.86 1387.18 500 36 1387.2 501.29 1387.22 501.92 1387.23 502.38 1387.24
502.71 1387.25 504.82 1387.28 508.33 1387.23 551.17 1387.28 551.51 1387.28

555 1387.3 568.13 1387.73 576.39 1388 576.99 1388 577.04 1388
577.09 1388 577.13 1388 591.84 1388.51 592.75 1388.54 605.76 1389
605.8 1389 606.17 1389.02 606.87 1389.05 608.81 1389.48 610.28 1389.81

611.97 1390.2 612.96 1390.43 613.61 1390.58 620.77 1392.39 623.65 1393.09
626.4.3 1393.42 629.79 1394.17 630.34 1394.29 631.67 1394.49 632.8 1394.66
633.78 1394.81 634.64 1394..94 635.39 1395.05 636.06 1395.15 636.66 1395.24

636.7 1395.25 659 1392.7 664.11 1392.44 668.81 1392.28 676.19 1392.1

Manning's n Values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val

******************************************._*-*****-****************************

.025 205.97 .032 234.91 .028 265.09 .032 291.49 .025

Bank Sta: Left Right Lengths: Left Channel Right Caeff Cantr. Expan.
205.97 291.49 100 100 100 .1 .3

Ineffective Flow num= 1
Sta L Sta R Elev Permanent

321.07 676.19 1388.34 F



CROSS SECTION

RIVER, River •REACH: Ellsworth RS: 13800

INPUT
Description: Channel Station 48099. 16
Station Elevation ~ata num= 214

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
........................ - .. __ ......... -............. _--* .. *- •• -- ••••••••••••••• -

0 1385.74 90.76 1386 91.95 1386 92.15 1386 110 .14 1386

116.98 1386 126.44 1386 128.58 1386 129.19 1386 129 36 1386

133.73 1386 136.64 1385.94 155.32 1385.63 158.37 1385 59 159. 03 1385.58

159.45 1385.57 159.73 1385.57 161.33 1385.52 164.3 1385.65 172.25 1386
182.95 1386.45 196.03 1387 198.56 1387.11 198.81 1387.12 199.14 1387.03

199.27 1387 201. 57 1386.31 202.91 1386 204.26 1387.25 234.91 1379.59

250 1379.29 265.09 1379.59 291.49 1386.19 307.49 1386.51 312.43 1387.74

315.21 1387.76 321.73 1388.28 329.2 1387.63 333.01 1386.64 333.14 1386.67

340.14 1387.02 376.14 1387.74 412.14 1387.02 417.17 1386.77 419.14 1386.67
419.99 1386.53 422.14 1386.17 428.67 1387.8 429.63 1388 431.18 1388.34

432.75 1388.7 434 1388.55 434.7 1388.46 438.78 1388 442.95 1387.54

447.88 1387 450.14 1386.75 451.06 1386.65 457.12 1386 457.56 1385.95
460.01 1385.7 464.69 1385.66 465.92 1385.66 468.06 1385.95 468.16 1385.97

468.28 1385.99 468.37 1386 468.52 1386.02 468.88 1386.07 469.21 1386.11

469.5 1386.15 470.99 1386.35 473.03 1386.62 474.39 1386.81 476.03 1386.83
476.26 1386.83 478.58 1386.86 479.67 1386.88 481.42 1386.9 484.36 1386.94

485.43 1386.95 486.13 1386.96 488.77 1386.99 490 1387 490.01 1387

490.02 1387 490.03 1387 490.06 1387 490.07 1387 490.08 1387

490.1 1387 491.48 1387.02 491. 83 1387.02 492.17 1387.03 502.36 1387.76

505.69 1387.93 506.46 1387.92 521.14 1387.3 523.72 1387.11 528.33 1387.19

542.07 1387.5 547.32 1387.1 547.67 1387.07 548.05 1387.04 54 a .47 1387.01

548.58 1387 548.71 1386.99 548.89 1386.98 549.12 1386.96 550.11 1386.65

552.18 1386 554 1385.33 554.89 1385 555.06 1384.94 556.02 1384.58
556.17 1384.6 556.32 1384.63 556.79 13 84 .7 557.76 1384.91 558.17 1385

558.18 1385 558.45 1385.06 558.65 1385.1 558.79 1385.13 558.91 1385.15

559 1385.17 559.08 1385.19 559.15 1385.2 559.39 1385.25 559.5 1385.26

559.61 1385.28 559.67 1385.29 560.01 1385.34 562.2 1385.66 564 1385.89

564.63 1385.97 566.01 1385.47 566.19 1385.4 566.43 1385.53 566.6 1385.62

567.29 1386 567.48 1386.1 567.57 1386.15 567.86 1386.31 569.11 1387
569.22 1387.06 569.45 1387.18 569.59 1387.26 569.68 1387.31 569.75 1387.35

569.8 1387.38 569.83 1387.4 569.87 1387.41 569.91 1387.44 569.95 1387.46

569.96 1387.46 569.97 1387.47 570.16 1387.S7 570.35 1387.66 570.44 1387.7

570.67 1387.8 571.14 1388 572.94 1388.78 573.27 1388.92 573.45 1389

575.36 1389.83 575.75 1390 577.62 1390.81 578.06 l391 579.9 1391.8

580.37 1392 582.2 1392.79 582.67 1393 584.49 1393.79 584.98 1394

586.46 1394.64 586.65 1394.73 586.85 1394.81 587.8 1394.83 588.04 1394.84

588.68 1394.85 592.62 1394.93 596.53 1395 600.31 1395.07 600.83 1395.08

600.87 1395.07 601.21 1395 603.04 13 94 .6 605.8 1394 608.33 1393.45 •610.39 1393 614.86 1392.03 614.99 1392 616.97 1391.57 617.62 1391.43

618.86 1391.16 619.79 1391.11 620.68 1391.07 622.14 1391 622.32 1390.99

623.72 1390.91 623.79 1390.91 623.85 1390.92 623.99 1390.92 624.02 1390.93

624.05 1390.93 624.06 1390.93 624.08 1390.93 637.24 1390.75 638.41 1390.74

639.17 1390.75 639.93 1390.76 640.67 1390.78 658.79 1391. 09

Manning's n Values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val

••••••••••••••••••••••••• * ••••••••••••••••••••••••••••••••••••••• * ••••••••••••••

.025 204.26 .032 234.91 .028 265.09 . 032 291.49 .025

Bank Sta: Left Right Lengths: Left Channel Right Cae!! Contr. Expan.
204.26 291.49 98.87 100 101. 06 .1 .3

Ineffective FloW nUffi= 1
Sta L Sta R Elev Permanent

320.88 658.79 1388.21 F

CROSS SECTION

RIVER: River
REACH, Ellsworth RS, 13700

INPUT
Description: Channel Station 48199 .16

Station Elevation Data num= 170
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

* ••••••••• * •••••••••••• * •••••••• * ••••••••••••••••••••••••••• * •••••••••••••••••••

0 1385.73 94.63 1386 96.18 1386 96.44 1386 119.86 1386

128. 78 1386 131.19 1386 131.42 1386 132.82 1386 148.71 1386

156 .42 1385.97 158.44 1385.98 160.9 1385.97 161.18 1385.98 161.34 1385.98

161.79 1385.97 162.79 1385.99 163.18 1386 171.92 1386.21 187.99 1386.59

199.64 1386.88 200.19 1386.65 201. 45 1386.12 201.73 1386 202.68 1385.92

205.2 1386.94 234 .91 1379.51 250 1379.21 265.09 1379.51 291.49 1386.11

307.49 1386.43 313.68 1387.97 315.83 1387.96 320.33 1388.38 328.66 1387.74

332.35 1386.7 333.05 1386.87 340.05 1387.22 376.05 1387.94 412.05 1387.22

413.49 1387.15 419.05 1386.87 419.66 1386.77 422.05 1386.37 427.64 1387.77

429.04 1388.12 429.12 1388 430.06 1388.11 433.32 1388.49 433.33 1388.49

433.33 1388.5 433.34 1388.5 433.59 1388 442.23 1387.19 444.26 1387

455 88 1386.01 455.98 1386 458.42 1385.8 459.72 1385.69 461. 86 1385.68

463.2 1385.67 468.21 1385.61 468.3 1385.64 469.48 1386 470.05 1386.2

471.76 1386.78 471.81 1386.79 471.84 1386.81 471.86 1386.81 471.87 1386.82

471. 89 1386.82 471.9 1386.83 471.99 1386.86 473.03 1386.86 483.72 1386.92

483.95 1386.94 485.23 1387 494.7 1387.42 498.99 1387.65 505.14 1387.07

505.88 1387 506.38 1386.95 508.23 1386.77 516.06 1386.96 517.7 1387 •



519.42 1387.04 520.5 1387.07 525.55 1387.19 526.94 1387.22 527.3 1387.23

527.33 1387.23 527.73 1387.24 527.8 1387.18 527.95 1387.06 528.01 1387
528.08 1386.95 528.45 1386.64 529.28 1386 530.42 1385.16 530.64 1385

530.75 1384.91 532 1384 532.38 1383.72 532.94 1383.31 535.11 1383.31

538.64 1383.28 541. 03 1383.46 544.83 1383.76 545.12 1383.78 545.3 1383.8

545.31 1383.81 545.33 1383.82 545.57 1384 546 07 1384.36 546.97 1385
547.91 1385.67 548.37 1386 549.01 1386.45 549.78 1387 550.29 1387.36
551.04 1387.89 551.14 1387.93 551.31 1388 552.46 1388.46 553.79 1389
555.67 1389.76 556.26 1390 558.21 1390.78 558.74 1391 559.15 1391.16
561.22 1392 561.63 1392.16 563.7 1393 564.09 1393.16 565.69 1393.81
566.18 . 1394 567.6 1394.58 567.73 1394.63 567.86 1394.68 568.27 1394.69

570.4 1394.74 580.44 1394. 99 581.96 1394.66 583.58 1394.32 585.06 1394
588.17 1393.34 589.75 1393 592.28 1392.46 594.36 1392.02 594.46 1392
595.47 1391. 79 597.09 1391.44 602.32 1391.18 602.58 1391.17 602.84 1391.15
603.01 1391.13 603.15 1391.12 603.94 1391 603.99 1391 604.19 1391
604.22 1391 604.24 1391 606.61 1390.77 606.68 1390.77 606.75 1390.76
606.81 1390.77 606.86 1390.76 608.05 1390.67 608.15 1390.65 636.33 1391.14

Manning's n Values num::: 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val

********************************************************************************

.025 205.2 .032 234 . 91 .028 265.09 .032 291. 4 9 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Cor-tr. Expan .
205.2 291.49 98.65 100 101.34 .1 . 3

Ineffective Flow num::: 1
Sta L Sta R Elev Permanent

321. 76 636.33 1388.3 F

CROSS SECTIO~

RIVER: River
REACH: Ellsworth RS, 13600

INPUT
Description: Channel Station 48299.16
Station Elevation Data num::: 211

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

0 1385.71 99.92 1386 101.82 13e6 102.14 1386 131.02 1386
133.17 1386 133.27 1386 133.44 1386 133.74 1386 143.91 1385.96
154 .31 1385.88 156.13 1385.88 l62.2? 1385.8 166.5 1385.93 169.13 1386
180.61 1386.31 191.5 1386.59 192.58 1386.62 199.46 1386.79 200.24 1386.59
201. 02 1386.39 202.56 1386 205.16 1386.86 234.91 1379.43 250 1379.13
265.09 1379.43 291.49 1386.03 307.49 1386.35 312.94 1387.71 318.31 1387.74

322 1388.33 331.72 1387.4 334.11 1386.84 335.06 1387.08 342.01 1387.43
342.06 1387.43 344.8 1387.48 378.08 1388.15 414.1 1387.43 419.65 1387.16
421.11 1387.09 423.45 1386.69 424.11 1386.59 425.22 1386.86 429.5 1387.93
430.43 1387.97 430.55 1388 430.66 1388.01 430.81 1388.02 434.68 1388.3
434.69 1388.15 434.71 1388 437.8 1387.7 445.06 1387 445.65 1386.96

446.3 1386.91 44 7.09 1386.85 454.5 1386.32 455.11 1386.28 456.27 1386.2
458.98 1386 459 1386 459.03 1386 461.14 1385.84 464.51 1385.59
467.23 1385.54 469.72 1385.49 471.74 1385.89 472.01 1385.94 472.32 1386
472.42 13 86.02 473.09 1386.14 474.96 1386.49 482.86 1386.62 488.07 1386.7
493.67 1386.78 495.02 1386.97 495,21 1387 495.26 1387 495.27 1387
495.28 1387 497.44 1387.28 497.52 1387.29 497.59 1387.3 497.66 1387.3
498.41 1387.38 498.47 1387.39 498.54 1387.4 498.6 1387.4 498.66 1387.41

499.8 1387.53 499.83 1387.53 499.86 1387.53 500.7 1387.62 501.31 1387.55
501. 76 1387.5 502.97 1387.34 505.73 1387 505.81 1387 505.83 1387
505.85 1387 505.87 1387 505.89 1387 505.91 1387 505.95 1387
505.96 1387 505.97 1387 506 1387 506.16 1386.98 506.28 1386.96
506.37 1386.95 506.44 1386.94 506.5 1386.93 506.81 1386.89 506.94 1386.88

507 1386.87 507.14 1386.86 508.8 1386.9 513.55 1387 513.67 1387
513.86 1387 517.87 1387.08 518.95 1387.1 521.04 1387.16 521.18 1387.03
521. 22 1387 521.94 1386.35 522.33 1386 522.61 1385.76 523.45 1385
523.87 1384.63 524.58 1384 525.14 1383.5 525.7 1383 525.96 1382.77
525.99 1382.74 530.51 1382.67 531.38 1382.66 532.08 1382.71 535.85 1383
536.16 1383.02 536.98 1383.08 537.59 1383.53 538.24 1384 539.04 1384.58
539.62 1385 540.54 1385.66 541 1386 541.53 1386.38 542.38 1387
542.57 1387.13 543.72 1387.95 543.76 1387.97 543.84 1388 545.42 1388.64
546. 31 1389 547.19 1389 35 548.81 1390 550.04 1390.49 550.89 1390.83
551.32 1391 552.2 1391. 35 553.84 1392 554.09 13 92.1 556.35 1393
556.87 1393.21 556 86 1394 560.03 1394.46 560.32 1394.58 560.64 1394.71
562.79 1394.76 566.85 1394.87 571.97 1395 572.53 1395.01 573.03 1395.03

573.1 1395.01 573.16 1395 574.07 1394.8 577.65 1394 561.08 1393.24
582.14 1393 586.01 1392.13 586.6 1392 586.64 1391.99 589.23 1391.41
593.26 1391.1 594.56 13 91 50 94 .61 1391 594.96 1390.97 594.99 1390.96
595.04 1390.96 595.05 1390 96 595.08 1390.95 595.14 1390.94 595.18 1390.94
595.22 1390.94 595.22 1390.93 595.25 1390.93 595.26 1390.93 596.33 1390.84
596.54 1390.82 604.91 1390.96 606.39 1390.96 608.07 1390.97 638.53 1)91.03
640.55 1391.03 642.55 1391.02 644.51 1391. 01 646.43 1391.01 647.85 1391.06

651. 8 1391.07

Manning's n values Dum= 5
Sta n val Sta n Val Sta n val Sta n val Sta n Val

*************************~********.**+~*******.*********************************

.025 205.16 .032 234.91 .028 265.09 .032 291. 4 9 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
205.16 291.49 99.78 100 100.25 .1 .3

Ineffective Flow num: 1
Sta L Sta R Elev Permanent

321.65 651. 8 1388.25 F



CROSS SECTION

RIVER, River
REACH: Ellsworth RS, 13500

INPUT •Descript ion: Channel Station 48399 .16

Station Elevation Data num= 185
St. Elev St. Elev St. Elev St. Elev St. Elev

**********************************************************************.*********

0 1385.69 107.79 1386 110.06 1386 110.44 1386 136.59 1386
136.66 1386 13 8.94 1386.16 146.17 1386.1 148.31 1386.11 14 9.58 1386.08
152.049 1386 154.38 1386 162.09 1386 163.82 1386.01 164.84 1386
165.19 1386 166.8 1386 167.76 1385.99 181.4 1386.38 184.3 1386.46
198.71 1386.9 200.11 1386.55 200.93 1386.35 202.31 1386 204.18 1387.03
234 .91 1379.35 250 1379.05 265.09 1379.35 291.49 1385.95 307.49 1386.27
313.23 1387.7 321.76 1387.75 326.3 1388.43 336.46 1387.31 337.75 1386.93
339.16 1387.28 339.34 1387.29 346.16 1387.63 348.15 1387.67 382.19 1388.35
389.07 1388.22 418.23 1387.64 420.29 1387.53 425.23 1387.29 426.31 1387.02
426.85 1386.88 427.89 1387 436.14 1387.84 437.73 1388 437.84 1388.01
437.87 1388.01 437.91 1388.02 437.96 1388.02 437.98 1388.02 438.15 1388 04
438.78 1388.11 438.78 1388.08 438.79 1388 439.46 1387.92 440.93 1387.75
441.94 1387.63 442.38 1387.58 442.75 1387.54 443.41 1387.46 447.24 1387
454.42 1386.54 463.02 1386 466.06 1385.79 466.79 1385.74 467.83 1385.7
472.22 1385.49 475.01 1385.88 475.9 1386 477.55 1386.22 477.62 1386.23
477.69 1386.24 478.22 1386.26 496.39 1386.71 498.47 1386.73 498.58 1386.73
505.86 1386.79 514.44 1386.86 521.91 1386.93 522.66 1386.23 522.9 1386
523.45 1385.49 523.99 1385 524.23 1384.78 525.09 1384 525.94 l383.24

526.2 1383 526.41 1382.81 527.05 1382.23 530.26 1382.09 532 1382
533.41 1381.92 533.71 1381.9 533.83 1381.91 534.05 1381.92 535.11 1382
536.55 1382.1 539.27 1382.29 539.58 1382.507 539.94 1382.88 540.07 1383
540.29 1383.19 540.74 1383.6 541.19 1384 541.65 1384.36 542.2 1384.78
542.47 1385 542.73 1385.19 543.84 1386 544.65 1386.6 545.21 1387
545.32 1387.08 545.42 1387.16 546 .12 1387.43 547.53 1388 548.69 1388.46
550.02 1389 550.03 1389 551.19 1389.46 552.54 1390 554.4 1390.73
555.07 1391 556.07 1391.39 557.65 1392 559.4 1392.68 560.22 1393
560.73 1393.2 562.8 1394 563.28 1394.19 563.38 1394.22 564.56 1394.26
569.71 1394.44 575.96 1394.63 577.49 1394.29 578.77 1394 579,02 1393.94
583.25 1393 583.43 1392.96 586.62 1392.24 587.72 1392 587.88 1391.96
592.19 1391 593.21 1390.77 593.35 1390.74 593.44 1390.72 593.69 1390.71
594.59 1390.7 597.4 1390.64 597.41 1390.61 597.42 1390.61 597.45 1390.59
597.48 1390.58 597.51 1390.57 50 97. S4 1390.56 597.59 1390.55 597.62 1390.53
597.66 1390.52 597.7 1390.51 597.74 1390.5 597.77 1390.49 597.82 1390.44
597.86 1390.43 597.91 1390.39 597.96 1390.39 598.01 1390.36 598.07 1390.36
598.12 1390.33 598.17 1390.33 598.22 1390.33 598.27 1390.29 598.31 1390.29
598.35 1390.26 598.39 1390.25 617.73 1390.3 619.64 1390.29 620.79 1390.28
621.44 1390.28 623.23 1390.26 625 1390.25 626.76 1390.23 633.51 1390.21

Manning's n Values num= 5 •St. n Val St. n val Sta n val St. n Val St. n Val
** .... *... _....................................*........................... -... -

.025 204 .18 .032 234.91 .028 265.09 .032 291.49 .025

Bank Sta; Left Right Lengths; Left Channel Right Coeff Contr. Expan.
204.18 291 .49 100 .01 100 100 .1 .3

Ineffective Flow num= 1
St. L Sta R Elev Permanent

320 633.51 1387.86 F

CROSS SECTION

RIVER, River
REACH: Ellsworth RS, 13400

INPUT
Descript ion: Channel Station 48499.16
Station Elevation Data nur:'l= 156

St. Elev St. Elev St. E~ev St • Elev St. Elev
.. _.. _----_._ .. -._ .. -._-_ .. _._._-*_.-.*-----*.*-_._--*----------_.-._* .. _._. __ .-

0 1385.67 115 81 1386 118.45 1386 118.89 1386 14 0.21 1386
140. 36 1386 145.5 1386.37 161. 81 1386.23 166.65 1386.24 169.5 1386.17
171. 27 1386.12 171.29 1386.12 171.34 1386.12 171.39 1386.12 171.4 1386.12
171.43 1386.12 199.16 1386.47 200.04 1386.49 200.18 1386.45 200.34 1386.41
201.99 1386 203.74 1385.86 205.56 1386.61 234.91 1379.27 250 1378.97
265.09 1379.27 291.49 1385.87 307.49 1386.19 313.22 1387.62 319.26 1387.52

330.6 1388.16 341. 52 1387.03 341.57 1387.04 343.31 1387.47 350.32 1387.82
380.72 1388.43 386.35 1388.54 412.9 1388.02 422.38 1387.83 427.21 1387.59
429.38 1387.48 430.96 1387.08 431.77 1386.88 432.85 1387 436.04 1387.29
442.94 1387.92 447.21 1387.27 449.55 1387 457.8 1386.5 465.28 1386
466.04 1385.95 473.05 1385.54 477.36 1385.23 478.02 1385.19 478.97 1385.43
479.65 1385.61 481.2 1386 481.4.6 1386.07 481.8 1386.:5 482.25 1386.27
489.18 1386.05 490.74 1386 491. 07 1386 491. 55 1385.99 491.82 1385.99
492.83 1385.96 494.13 1385.98 494 .36 1385.98 4. 94.7 1385.99 495.2 1385.99
496.03 1385.99 496.87 1386 4. 97.83 1386.02 499.4.6 1386.05 500.45 1386.07
503.02 1386.11 508.67 1386.34 508.99 1386.35 509.34 1386.36 509.74 1386.38

510.2 1386.4 524.28 1387 524.29 1387 524.31 1387 525.09 1387.03
525.66 1387.06 525.69 1387.03 525.72 1387 526.26 1386.44 526.68 1386
527.43 1385.22 528.25 1384.38 528.62 1384 528.69 1383.92 528.93 1383.67
529.06 1383.53 529.54 1383 529.81 1382.7 529.84 1382.67 530.16 1382.66
535.05 1382.56 540.38 1382.97 540.75 1383 540.99 1383.02 542.43 1383.13
543.99 1383.25 544 .45 1383.57 545.05 1384 546.13 1384.75 546.48 1385
547 01 1385.37 547.92 1386 548.98 1386.74 549.35 1387 549.42 1387.05
549.69 1387.24 550.01 1387.36 551.21 1387.83 551.66 1388 551.87 1388.08 •



554.2-4
560.75
566.83
579.28
586.61

598.6
600.6

625.2-4

1389
1391. 52

1393.9
1394.28
1392.76
1390.27

1390
1389.72

556.07
561.99
568.72
580.5

590.27
598.95
601.44

1389.71
1392

1393.95
1394.03

1392
1390.19
1389.9

556.82
562.93
570.23
580.65
591.72
599.11

602. -4

1390
1392.37

1394
1394

1391.7
1390.18
1389.79

559.06
564 56
571 19
581.65
595.08
599,23
604.63

1390.87
1393

1394.03
1393.79

1391
1390.16
1389.52

559.4
565.14
573.66
585.46
598,16
599.57
604.67

1391
1393.23

1394.1
1393

1390,36
1390.12
1389.53

Manning's n Values
Sta n Val

num=
Sta n Val

5
Sta n Val Sta n Val Sta n Val

.025 205.56 .032 234 91 .028 265.09 .032 291.49 .025

Bank Sta: Left Right
205.56 291.49

Ineffective Flow Dum=
Sta L Sta R Elev

319.4-4 625.24 1387.54

CROSS SECTION

RIVER: River
REACH: Ellsworth

Lengths: Left Channel
102.36 100

1
Permanent

F

RS, 13300

Right
97.83

Coeff Contr.
.1

Expan.
.3

INPUT
Description: Channel Station 48599.16
Station Elevation Data Dum= 147

Sta Elev Sta Elev Sta E1ev Sta Elev Sta Elev

a
142.67
193.34
203.36
307.49
344.68
359.42

432.8
444.26
465.18
478.84
483.98
506.51
525.24
528.51
536.97
547 .32
549.23
551. 41
558.27
565.57
577.13
580.89
591.27
602.28
607.46
607.96
608.32
608.68
608.87

1385.65
1386

1386.82
1387.07
1386.11
1386.95
1387.94
1387.48
1387.61

1386
1384.79
1386.06
1386.05
1386.05

1384
1383.54

1385
1386.29
1387.42
1389.64

1392
1393.83
1394.05

1392
1389.83
1389.36
1389.41
1389.34
1389.29
1389.26

122.651386
150.77 1386.58
197.15 1386.91
234.91 1379.19
310.92 1386.96
345.05 1387.05
389.79 1388.55
433.03 1387.42
445.48 1387.73
473.54 1385.26
479.48 1384.95
484.21 1386.11
509.17 1386.02
525.32 1386
528.551383.97
545.53 1383.8
547.64,1385.22
550.17 1386.92
551.91 1387.58

559,4 1390
568.1 1392.82

579.99 1394
581.13 1394
593,94 1391.47

602.4 1389.8
607.58 1389.37
608.0S 1389.41
608.44 1389.34
608.73 1389.28
627.02 1389.04

125,66
171. 81
199.03

250
320.18
346.79
422.8
436.1

446.63
476.45
479.65

491 2
52',31

526
529.13

545.7
548.59
550.29
553.22
560,46

568.66
580,49
583.24
596.34
602.49
607.69
608.12
608.51
608.78

1386
1386.4

1386.44
1378,89
1386.73
1387.48
1387.89
1386,65
1387.63

1385
1385

1386.1
1386.18
1385.57
1383.62
1383.91
1385,85

1387
1388

1390.35
1393

1394.03
1393.58

1391
1389,79
1389.39
1389.39
1389.32
1389,27

126.16

173.04
2:00.79
265.05

329.2
347.98
425.8

436.42
453.83
476.95
482.01
498.56
524.42
526,89

531.9
545.83
548.81
550.44
553.45
562.48
569,22
580.8
586 2
601.3

602.88
607.74
608.19
608.57
608.82

1386

1386.38
1386

1379,19
1386.87
1387.54
1387.83

1387
1387

1384.96
1385.58
1386.09
1386.18

1385
1383,5

1384
1386

1387.09
1388.08

1391
1393.18
1394.05

1393
1390.02
1389,75
1389.39
1389.37
1389.31
1389,26

142.44
174.29
201.34
291.49
334.88
353.79
432.29
442.63
459.43
478.07
483.74
502,37
525.01
528.09
533.35
546,13
549.06
550.48
556,31
563.82

569.9
580.87
588.37
601.41

607.4
607.85
608.25
608,63
608.86

1386

1386.41
1385.86
1385,79
1387.68
1387.83
1387.51
1387.44
1386.51
1384.86

1386
1386.06

1386.2
1384.26
1383.43
1384,2

1386.17
1387.11

1389
1391.43

1393.4
1394.05
1392.57

1390
1389.35

1389.4
1389.35
1389.3

1389,26

Manning's n values
Sta n val

Dum=
Sta n val

5
Sta n Val Sta n Val Sta n Val

.025 203.36 .032 2H.. 91 .028 265.09 .032 291.49 .025

Bank Sta: Left Right
203.36291.49

Ineffective Flow num=
Sta L Sta R Elev
316.1 627.02 1386.84

CROSS SECTION

RIVER: River
REACH: Ellsworth

Lengths: Left Channel
103.02 100

1
Permanent

F

Right
97.3

Coeff Contr.
.1

Expan.
.3

INPUT
Description: Channel Station 48699.16
Station Elevation Data num= 140

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

o
141. 59
171.14
189 64
205.39
234.91
308.85
352,28
431.37
439,15
457 15

1385.64
1386

1386.61
1386
1385

1379.11
1386.37
1387.61
1387.27

1387.1
1386.66

126.09
152.67
175.62
190.04
205.61

250
328.89
388.32
431.45

445.1
465 89

1386
1386.79
1386.32
1385.99

1385
1378.81
1386,55
1388.34
1387.25
1387.56

1386

129.48
163.22

183.4
202.54
206.03
265.09
334.56
421.61
433.81
448.95
471.27

1386
1386.7

1386.14
1385.71
1385.59
1379.11
1387,16
1387.68
1386.67
1387.25
1385.59

130.05
169.85

185.4
204.05
206.51
291. 4 9
342.97
424.36
434 . 97
452.18
477.77

1386
1386.61

1386.1
1385.33
1385.71
1385.71
1386,68
1387.62

1387
1387.04

1385.1

141.27
170.22
189.45
205.12
208.51
307 49
345.28
431.08
438.01
452.74
482,31

1386
1386.62

1386
1385.07
1385.71
1386.03
1387.26
1387.29

1387
1387

1385.54



485.7 1385.88 488.6 1385.91 495.08 1386 497.58 1386.02 504.72 1386.09
511.1 1386.01 512.19 1386 526.41 1385.62 528.66 1385.55 529.59 1385.53

529.73 1385.52 530.45 1385.34 531.38 1385.11 531.81 1385 532 1384.95
532.42 1384.86 533.4 1384.64 533.79 1384.73 533.83 1384.74 533.9 1384.76
534.66 1385 534.7 1385 534.71 1385 536.81 1385.7 536.86 1385.71 •536.91 1385.73 537 . .2 1385.84 543 85 1385.91 546.8 1385.94 547.13 1385.94
547.3 1386 547.45 1386.05 549.93 1386.89 550.25 1387 552.58 1387.79
553.2 1388 554.08 1388.3 556.15 1389 558.18 1389.69 559.1 1390

560.14 1390.35 562.05 1391 563.92 1391.63 565 1392 565.31 1392.1
567.95 1393 568.33 1393.13 568.8 1393.29 576.23 1393.83 578.57 1394
579.38 1394.06 579.42 1394.06 579.43 1394.06 579.75 13 94 580.54 1393.85
585.09 1393 590.14 1392.05 590.41 1392 590.5 13 91. 98 595.72 13 91
597.23 1390.71 598.72 1390.43 600.57 1390.4 601.3 1390.38 602.52 1390.22
603.19 1390.14 604.23 1390 605.48 1389.84 606.55 1389.7 606.9 1389.66
607.06 1389.63 607.53 1389.57 607.62 1389.55 607.65 1389.54 607.77 1389.51
607.87 1389.48 607.95 1389.43 608.02 1389.37 608.09 1389.33 608.16 1389.29
608.22 1389.25 608.28 1389.22 608.34 1389.18 608.4 1389.14 628.44 1389.25

Manning I s n Values nUlTl=
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val

••• ** •••••••••••••••••••••••••• * •••••••••••••••••••• * •••••••••••••••• * ••••••••••

.025 208.51 .032 234.91 .028 265.09 .032 291.49 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
208.51 291.49 103. 09 100 97.23 .1 .3

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

0 152.67 1386.79 F
388.37 628.44 1368.34 F

CROSS SECTION

RIVER; River
REACH, Ellsworth RS: 13100

INPUT
Description: Channel Station 48799.16
Station Elevation Data num:: 146

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
•••••••••• * ••• * ••• ** ••••• ** ••••••••••••• ******* •• **.*.* •• *** ••• * ••••• *.*.** •••••

0 1385.65 122.75 1386 126.53 1386 127.17 1386 133.33 1386
133.74 1386 147.78 1387 148.1 1387 14 9.42 1387 156.51 1387
158.11 1387 158.89 1387 159.69 1386.96 164.43 1386.75 168.85 1386.39

173.6 1386 174.16 1385.96 178.64 1385.59 199.3 1385.39 201.83 1385.36
202.22 1385.36 203.6 1385.35 204.12 1385.22 205 1385 205.39 1385.35
206.51 1385.63 208.51 1385.63 234 . 91 1379.03 250 1378.73 265.09 1379.03
291.49 1385.63 307.49 1385.95 312.09 1384.8 316.46 1385.89 322.26 1385.95
328.24 1386.72 336.18 1386.38 336.36 1386.32 338.23 1386.79 345.25 1387.14
349.71 1387.24 381. 35 1387.88 417.44 1387.17 424.46 1386.83 425.44 1386.58 •432.31 1387 436.65 1387.27 438.46 1387.38 438.8 1387.22 438.87 1387
438.93 1387 439 1387 439.06 1387 439.11 1387 439.13 1387
439.14 1387 439.7 1387 439.79 1387 440.78 1387 441.19 1387
443.03 1387 452 1386.51 458.05 1386.22 459.34 1386.16 462.56 1386
463.72 1385.95 466.76 1385.82 472.24 1385.91 475.84 1385.93 0;78.43 1385.81
485.45 1385.53 497.52 1385.52 502.88 1385.51 509.99 1385.46 515.62 1385.42
524.92 1385.36 534.05 1385.48 537.85 1385.53 541.06 1385.57 541. 28 1385.66
541.52 1385.74 542.2 1386 543.68 1386.56 544.85 1387 547 07 1387.84

547.5 1388 548.66 1388.44 550.06 1388.97 550.15 1389 552.47 1389.86
552.84 1390 555.28 1390.9 555.55 1391 556.09 1391.2 558.26 1392
559.53 1392.47 560.98 1393 561.22 1393.09 562.6 1393.6 566.59 1393.82
567.64 1393.88 569.65 1394 570.74 1394.06 572.47 1394.17 573.3 1394.21
573.73 1394.11 574.23 1394 576.24 1393.54 578.61 1393 582.12 1392.2
582.98 1392 584 .84 1391.58 587.35 1391 588.44 1390.75 590.05 1390.38
591.7 1390 592.35 1389.85 592.64 1389.78 593.03 1389.79 594.48 1389.77
595.3 1389.76 595.6- 1389.76 595.73 1389.75 596.15 1389.69 596.49 1389.64

596.77 1389.6 597.03 1389.57 597.9 1389.44 598.1 1389.41 598.28 1389.39
598.45 1389.36 598.74 1389.32 598.91 1389.29 599.05 1389.27 599.17 1389.25
599.28 1389.23 599.38 1389.21 599.47 1389.2 599.55 1389.18 599.62 1389.17
599.68 1389.16 599.77 1389.14 600.62 1389.02 600.69 1389.01 600.74 1389
622.39 1389.19

Manning's n Values num:: 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val

••••••• ** ••••••••••••• * •••• ***.*.**.*.********.***** •• ****.* •• ***** •• *****.** •• *

.025 208.51 .032 234.91 .028 265.09 .032 291 49 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
208.51 291.49 95.48 100 104.29 .1 .3

Ineffective Flow num: 2
Sta L Sta R Elev Permanent

0 158.89 1387 F
381.63 622.39 1387.9 F

CROSS SECTION

RIVER, River
REACH: Ellsworth RS, 13000

INPUT
Descript ion: Channel Station 48899. 16
Station Elevation Data num: 143

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev •• ** •••••••••••• ***** ••••• *.* •••••••• **.** ••• * •• * ••• * •• ** ••••• * •••• * •• * ••• *.** •• *



0 1385.65 122.46 1386 126. 57 1386 127.26 1386 129. 01 1386

129.49 1386 132.84 1386.24 133. 15 1386.22 133.53 1386.22 142 .27 1386.18

152.03 1386.26 152.5 1386.26 159. 27 1386.1 160.32 1386 163 .82 1385.65

167.18 1385.33 170.52 1385 170.73 1384.98 171.08 1384.94 174. 57 1384.96
177.03 13 84.96 199.71 1384.98 200.86 1384.98 201.44 1384.99 201. 89 1385
203.19 1385 204 .21 1384.97 206.51 1385.55 208.51 1385.55 234.91 1378.95

250 1378.65 265.09 1378.95 291.49 1385.55 307.49 1385 87 312.09 1384.72
315.99 1385.69 320.32 1385.68 322.78 1385.56 324.91 1386.01 331. 31 1385.97
332.23 1385.77 333.91 1386.19 340.91 1386.54 376.91 1387.26 412.91 1386.55
419.92 1386.2 422.92 1385.7 426.36 1386.56 431.56 1367 433.24 1387.13
433.7 1387.17 433.71 1387.08 433.72 1387 437.39 1386.7 445.98 1386

450.09 1385.82 461.04 1385.32 467.67 1385.44 472.54 1385.46 478 59 1385.26
478.87 1385 25 480 54 1385.24 487.42 1385.19 492.99 1385.15 501.45 1385.05

502.2 1385.04 503.1 1385.04 504.2 1385.03 505.56 1385.02 507.29 1385
507.79 1385 507.84 1385 509.51 1384.98 511.25 1384.96 512.4 1384.95
517.37 1384.9 517.67 1384.91 517.93 1384.91 523.24 1385 523.33 1385

523.4 1385 523.92 1385.01 532.69 1385.14 533.23 1385.15 536.67 1385.21
537.44 1385.55 538.23 1385.9 538.46 1386 540.47 1386.89 540.73 1387
540.79 1387.03 543.01 1388 543.74 1388.32 S4 5.28 1389 547.16 1389.82
547.56 1390 548.1 1390.24 549.84 1391 550.05 1391.09 551.93 1391.91
552.14 1392 552.27 1392.06 554.44 1393 556.63 1393.95 556.7 1393.98
556.71 1393.98 557.34 1394 558.6 1394.04 566.17 1394.29 567.29 1394.01
567.33 1394 568.29 1393.77 571.38 1393 573.07 1392.58 575.42 1392
578.84 1391.15 579.46 1391 581.18 1390.57 583.5 1390 584.08 1389.86
584.97 1389.64 585.33 1389.55 586.1 1389.55 588.22 1389.57 588.25 1389.56
588.33 1389.54 588.41 1389.53 589.39 1389.4 589.45 1389.4 589.54 1389.38
589.59 1389.39 613.35 1389.26 614.48 1389.26 615.59 1389.27 616.68 1389.27
617.76 1389.28 618.83 1389.28 620.97 1389.29 622.36 1389.3 623.74 1389.3
625.12 1389.3 626.48 1389.31 628.36 1389.31

Manning'S n Values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val

••••• *.* •• *************-**************************** ••• **** •• *************.*****

.025 208.51 .0)2 234.91 .028 265.09 .032 291. 4 9 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
208.51 291. 49 96.55 100 103.25 .1 .3

Ineffective Flow num: 2
Sta L Sta R Elev Permanent

0 152.5 1386.26 F

377 628.36 1387.28 F

CROSS SECTION

RIVER: River
REACH, Ellsworth RS, 12900

INPUT
Descript ion: Channel Station 48999.16
Station Elevation Data num: 110

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
.**********.********.***************************************.***~*.*•• **********

0 1385.64 127.76 1386 129.1 1386 129.22 1386 132.64 1386

134.08 13 86 147.33 1385.61 160.25 1385.26 161.98 1385.22 165.55 1385 11
173.6 1385.08 193.78 1385 200.52 1384.97 201. 78 1384.97 202.63 1385

202.76 1385 203.85 1385.04 204.21 1385.05 204.24 1385.04 204.39 1385
204.8 1385 204. 94 1385.07 206.51 1385.47 208.51 1385.47 234.91 1378.87

250 1378.57 265.09 1378.87 291.49 1385.47 307.49 1385.79 312.09 1384.64
316.23 1385.67 320.68 1385.68 324.66 1386.57 333.03 1386.17 335.83 1385.55
336.01 1385 59 343.01 1385.94 379.06 1386.65 415.11 1385.92 422.11 1385.57
425.12 1385.07 431.1 1386.56 431. 27 1386.35 435.71 1386.96 442.32 1386.5
449.28 1386 452.76 1385.87 457.72 1385.7 462.85 1385.51 471.54 1385.23
478.35 1385 481.26 1384.91 482.62 1384.87 485.71 1384.9 486.67 1384.91
495.26 1384.98 495.37 1384.99 496.33 1384.97 516.71 1384.71 517.86 1384.69
518.41 1384.69 518.73 1384.68 519.66 1384.67 520.44 1384.69 522.26 1384.72
531. 86 1384.91 534.04 1384.87 536.99 1384.82 537.58 1384.81 537.62 1384.83
538.05 1385 538.35 1385.12 540.52 1386 542.42 1386.77 543 1387

543.6 1387.24 545.48 1388 547.13 1388.67 547.96 1389 549.35 1389.56
550.03 1389.83 550.45 1390 551. 04 1390.23 552.96 1391 553.63 1391. 27
555.4.7 1392 556.66 1392.48 557.98 1393 558.5 1393.21 558.99 1393.4
561.74 1393.52 568.15 1393.81 571.47 1393.03 571.58 1393 575.77 1392.01
575.81 1392 575.9 1391. 98 580.01 1391 581.27 1390.7 584.19 1390
585.27 1389.74 586.96 1389.34 589.66 1389.27 591.36 1389.23 591.4 1389.23
591.44 1389.24 591.48 1389.24 591.5 1389.25 612.59 1389.01 623.61 1388.9

Manning'S n Values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val

* •• *.********~***.******************.*************~**• • ****** •••••••••••• ***.***

.025 208.51 .032 234.91 .028 265.09 .0)2 291. 4 9 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
208.51 291.49 101 .64 100 98.37 .1 .3

Ineffective Flow num: 2
Sta L Sta R Elev Permanent

0 134.08 1386 F
365.44 623.61 1387 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS, 12800

1NPUT



Descript ion: Channel Station 49099. 16
Station Elevation Data nurn= 107

Sta Ele.... Sta Elev Sta Elev Sta Elev Sta Elev
.******.* •• ** •• **.***** •••• *******.** •• *******.*********************************

0 1385.61 99.94 1385.89 100.71 1385.88 132.67 1385.62 134.01 1386 •134 . 55 1386 134.8 1386 134.89 1386 135.34 1386 136.02 1386
136. 88 1386 141. 56 1386 143.02 1386 163.75 1385.28 169.83 1385.1
173. 16 1385.05 176.18 1385 178.69 1384.96 182.04 1384.91 193.57 1384.92
201.57 1384.93 203.2 1384.95 204.07 1384.97 204.89 1384.98 206.51 1385.39
208.51 1385.39 234.91 1378.79 250 1378.49 265.09 1378.79 291.49 1385.39
307.49 1385.71 312.09 1384.56 316.13 1385.57 325.28 1385.61 329.51 1386.54
330.03 1386.53 338.03 1384.53 341.03 1385.03 141.06 1385.03 348.04 1385.37

348.9 1385.39 384.07 1386.09 420.11 1385.36 427.11 1385 430.12 1384.5
437.74 1386.41 440.51 1386.77 445.9 1386.41 4. 52.8 1386 465.35 1385.65
468.82 1385.55 471.31 1385.44 481.44 1385 482.3 1384.97 486.79 1384.77
4. 94.05 1384.72 500.19 1384.67 518 1384.5 520 72 1384.48 522 .64 1384.47
528.88 1384.46 528.91 1384.46 529.53 1384.48 536.24 1384.72 536.56 1384.72
537.22 1384.7 5';2.63 1384.6 543.2 1384 83 543.62 1385 544 .98 1385.55
546.08 1386 547 2 1386.45 548.55 1387 549.9 1387.55 550.28 1387.7
551.01 1388 552.8 1388.73 553.47 1389 553.74 1389.11 555.94 1390
556.76 1390.33 558.42 1391 560.08 1391.67 560.9 1392 563.37 1393
563.38 1393 563.77 1393.16 563.82 1393.18 564.8 1393.19 573.73 1393.33
574.56 1393.13 575.12 1393 578.58 1392.19 579.36 1392 583.44 1391.04

583.6 1391 583.94 1390.92 587.82 1390 590.72 1389.31 591 1389.24
591.1 1389.24 592.85 1389.25 593.47 1389.16 594.53 1389 594.98 1388.93

597.53 1388.68 627.85 1388.39

Manning's n Values num= 5
St. n val St. n Val St. n Val St. n Val St. n Val

********************************************************************************

.025 208.51 .032 234.91 .028 265.09 .032 291. 49 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
208.51 291.49 103 .54 100 96.09 .1 .3

Ineffective Flow nUffi= 2
Sta L Sta R Elev Permanent

0 143.02 1386 F

383 .72 627.85 1386.12 F

CROSS SECTION

RIVER, River
REACH, Ellsworth RS, 12700

INPUT
Description: Channel Station 49199. 16
Station Elevation Data nUffi= 118

Sta Elev Sta Elev Sta Elev St. Elev Sta Elev
******************************.*.************************.********************** •0 1385.6 53.32 1385.75 55.17 1385.71 130.82 1385.13 131.65 1385.36

131.76 1385.39 131.93 1385.41 132.13 1385.42 150.22 1385.14 151.67 1385.16
152.44 1385.17 157.09 1385 165.32 1384.82 171.18 1384.73 172.69 1384.69
178.3 1384.59 180.23 1384.55 181.43 1384.53 183.44 1384.55 201.1 1384.73

202.88 1384.72 204.09 1384.7 206.51 1385.31 208.51 1385.31 234.91 1378.71
250 1378.41 265.09 1378.71 291.49 1385.31 307.49 1385.63 312.09 1384.48

315.87 1385.42 325.02 1385.55 328.37 1386.28 337.44 1384.01 340.45 1384.52
347.46 1384.87 383.52 1385.6 419.58 1384.89 426.59 1384.54 429.59 1384.04
437.61 1386.36 449.92 1385.12 455.8 1385 456.8 1384.98 459.23 1384.93
460.83 1384.9 471 .78 1384.98 474.63 1385 476.43 :385.45 478.63 1386
480.29 1386.34 481.01 1386.49 481.59 1386.61 484.23 1386.44 491.55 1386
497.59 1385.82 508.65 1385.48 518.65 1385.08 520.5 1385 522.35 1384.92
528.84 1384.65 535.31 1384.57 541.26 1384 56 553.97 1384.36 560.23 1384.28
571.29 1384.39 572 .38 1384.4 573.84 1384.45 580.9 1384.7 582.68 1384.73
584.36 1384.77 584 .54 1384.83 56' .98 1385 585.26 1385.1 587.63 1386
589.08 1386.55 590.27 1387 591.12 1387.32 591.94 1387.63 592.92 1388
594.91 1.388.75 595.57 1389 597.92 1389.89 598.22 1390 600.15 1390.73
60: . 87 1391 601.02 1391.06 603.51 1392 603.87 1392.14 605.49 1392.75

6e8.6 1392.88 611.3 1393 613 .59 13 93 11 615.28 1393.19 615.79 1393.07
616.11 1393 618.14 1392.54 620.48 1392 622.54 1391.52 624.8 1391
627.47 1390.37 629.03 1390 629.77 1389.82 631.71 13850 36 633.21 1389.22
634.03 1389.14 634.32 1389.09 634.84 1389 635.66 1388.86 636.61 1388.72
637.32 1388.64 637.95 1388.55 638.48 1388.48 638.91 1388.41 639.9 1388.32
662.34 1388.12 669.78 1388.15 670.53 1388.14

Manning'S n Values nUliI= 5
St. n Val St. n Val St. n Val Sta n Val Sta n Val

*****.********************.******************************.**********************

.025 208.51 .032 234.91 .028 265.09 .03: 291.49 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
208.51 291.49 100 .41 100 99.62 .1 .3

Ineffectlve Flow nUffi= 2
Sta L Sta R Elev Permanent

0 53.32 1385.75 F

359. 14 670.53 1386 F

CROSS SECTION

RIVER, River
REACH, Ellsworth RS, 12600

INPUT
Description: Channel Station 49299.16 •



Station Elevation Data num=- 113
Sta Elev Sta Elev Sta Elev Sta E1ev Sta Elev

•••••••••••••••••••••••••••••••• * •••••••••••••• *.* •• * •• * •• * •••••••••• *.* •• * •••• *
0 1385.61 3.15 1385.62 6 1385.55 91.73 13 84 . 9 92 39 1384.89

95.52 1384.9 108.33 1384.94 113.28 U84.96 124.21 1384.77 124.36 1384.88
124.6 1385 126.51 1385.19 141.93 1385.34 143.15 1385.32 144.35 1385.31

150.75 1385.2 151. 6 1385.2 152.53 1385.2 155.99 1385 159.4 1385
159.48 1385 159.53 1385 159.62 1384.99 161. 9 1384.64 167.23 1384.48

171.5 1384.33 175.61 1384.35 195.03 1384.4 198.09 1384.43 201.94 1384.46
203.49 1384.47 206.51 1385.23 208.51 1385.23 234.91 1378.63 250 1378.33
265.09 1378.63 291.49 1385.23 307.49 1385.55 312.09 1384.4 315.47 1385.24
320.01 1386.11 329.59 1383.72 332.6 1384.22 339.6 1384. 57 375.65 1385.29
411.69 1384.57 418.7 1384.23 421.7 1383.73 429.7 1386.48 432.35 1385.78
433.22 1386 433.51 1386.07 434.89 1386.42 442.16 1386.09 444.13 1386
445.89 1385.92 462.89 1385.15 466.53 1385.03 467 54 1385 472.63 1384.84
476.24 1384.73 481.14 1384.57 484.46 1384.55 495.08 1384.5 509.97 1384.4

513.3 1384.37 517.86 1384. 3 527.9 1384.15 530.73 1384.33 533.88 1384.54
536.68 1384.55 538.29 1384.56 538.96 1384.83 539.39 1385 541.8 1385.97
541.89 1386 541.97 1386.03 544.4 1387 546.01 1387.64 546. 95 1388
548.92 1388.77 549.52 1389 549.86 1389.13 552.12 1390 552.26 1390.06
554 .41 1390.88 554.73 1391 555.09 1391.14 557.35 1392 558.47 1392.43

558.7 1392.51 559.12 1392.53 568.72 1392.98 570.27 1392.65 573.44 1392
576.24 1391.42 578.24 1391 579.86 1390.65 582.92 1390 586.96 1389.11
587.48 1389 587.69 1388.95 587.75 1388.94 588.41 1388.86 591.24 1388.52
592.18 1388.4 592.87 1388.32 594.64 1388.12 594.66 1388.12 616.39 1388.11
619.89 1388.04 625.42 1387.93 625.73 1387.93

I":anning's n Values num= 5
Sta n Val Sta n Val Sta n val Sta n val Sta n val...........•.•.........................•.•........•..........................•••

.025 2G8.51 .032 234.91 .028 265.09 .032 291. 49 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff COntr. Expan.
208.51 291 .49 94.09 100 105.5 .1 .3

Ineffective Flow num=
Sta L Sta R Elev Permanent

0 141. 93 1385.34 F
432.76 625.73 1386.42 F

CROSS SECTION

RIVER, River
REACH: Ellsworth RS, 12500

INPtIT
Description: Channel Station 49399.16
Station Elevation Data num= 128

Sta E1ev Sta Elev Sta E1ev Sta E1ev Sta E1ev
••••• * ••••••• * •••• * ••••••••••••• * ••••• * ••••••••• * •••••• * ••••••••••••••••••••••••

0 1385.24 56.38 1384.78 57.74 1384.76 60.71 1384.77 72.87 1384.82
77 .56 1384.83 122.9 1383.99 124.55 1384 125.16 1384.01 125.17 1384.01

125 .26 1384 125.93 1384 126.21 1384 127.74 1384.54 129.02 1385
131 .51 1385.88 131.83 1386 132.85 1386 134.64 1386 135.83 1386
136.18 1386 140.26 1386 140.53 1386 144.34 1386 144.83 1386
151.78 1386 154.18 1386 155.39 1386 156.79 1385.71 158.34 1385.49
159.35 1385.49 159.85 1385 160.18 1385 160.57 1384.77 161.22 1384.6
167.18 1384 .4 169.67 1384.33 173.17 1384. 32 194. 35 1384.35 200 .45 1384. 38
203.53 1384.4 206.51 1385.15 208.51 1385.15 234.91 1378.55 250 1378.25
265.09 1378.55 291.49 1385.15 307.49 1385.47 312.09 1384.32 317.07 1385.56
320.38 1386.19 329.69 1383.87 330.02 1383.92 332.69 1384.37 339.7 1384.72
375.72 1385.44 377.09 1385.41 411.75 1384.72 418.76 1384.37 421.76 1383.88
429.76 1386.26 430.32 1386 430.39 1386.01 432.15 1386.18 433.81 1386.11
436.52 1386 440.42 1385.85 460.96 1385.04 461. 98 1385.01 462.2 1385
472.1 1384.68 475.73 1384.56 476.41 1384.54 478.41 1384.47 480.17 1384.45

493.51 13 84 .3 502.45 1384.25 510.38 1384.21 518.81 1384.01 519.22 1384
519.72 1383.99 526.17 1383 85 526.46 1383.87 528.01 1384 528.64 1384.05
532.76 1384.36 535.57 1384.46 536.59 1384.5 537.64 1384.93 537.82 1385
538.25 1385.17 540.3 1386 541. 2 1386.37 542.77 1387 544.22 1387.59
545.24 1388 547.34 1388.85 547.71 1389 548.93 1389.5 550.18 1390
550.45 1390.11 550.69 1390.21 552.65 1391 554.47 1391.74 555.11 1392
556.11 1392.41 556.22 1392.45 556.26 1392.47 556.29 1392.4£ 556.61 1392.49
566.87 1392.78 569.11 1392.26 570.25 1392 571.85 1391.63 574.56 1391
578.23 1390.15 578.87 1390 579.58 1389.83 583.17 1389 583.78 1388.86
584.58 1388.67 58~.37 1388.13 590.47 1388 590.71 1387.97 592.94 1387.72
593.45 1387.67 594.5 1387.59 620.68 1387.31

Manning'S n values num= 5
Sta n Val Sta n val Sta n val Sta n Val Sta n Val

•••••••• * •••••••• * ••••••••••••••••••• * ••••••••••••••••••••••••••••••••••••••••••

.025 208.51 .032 234.91 .028 265.09 .032 291. 49 .025

Bank Sta: Left Right Lengths: Left Channel Right Caeff Contr. Expan.
208.51 291.49 100.08 100 100 .1 .3

Ineffective Flow num= 1
Sta L Sta R Elev Permanent

432.11 620.68 1386.15 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS, 12400

INPUT



Description: Channel Station 49499. 16

Station Elevation Data num= 125

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************.******** •• * •••• ************.*******************

0 1384.8 19.17 1384.64 21 37 1384.62 24.28 1384.63 36.23 1384.67 •40.85 1384.69 85.41 1383.86 8'7.')2 1383.87 130.23 1384.46 131.11 1385

131.13 1385 131.83 1385.14 132.3 1385.16 136.35 1385.52 139.12 1385.6

141.21 1385.6 144.95 1385.59 147.22 1385.57 14 9.53 1385.55 152.56 1385.54

154.95 1385.51 162.97 1385 163.23 1385 163.64 1384.91 165.06 1384.55

165.37 1384.46 167.21 1384.43 181. 56 1384.22 190.79 1384.26 194.9 1384.27

198.25 1384.35 203.35 1384.43 204.11 1384.47 206.51 1385.07 208.51 1385.07

234.91 1378.47 250 1378.17 265.09 1378.47 291.49 1385.07 307 49 1385.39

312.09 1384.24 315.16 1385.01 320.62 1385.06 324.68 1385.93 331.98 1384.1

334.98 1384.61 341.99 1354.96 379.63 1385.71 415.66 1385 422.67 1384.65

425.67 1384.15 432.55 1385.87 433.21 1385.58 433.77 1385.65 434 .12 1385.7

434.37 1385.74 435.78 1385.92 441.48 1385.74 464.51 1385 464.53 1385

465.21 1384.98 473.96 1384.68 481.56 1384.4 484.77 1384.37 497.97 1384.21

502.81 1384.15 504.09 1384.14 505.04 1384.12 512.32 1384.02 514.19 1384

515.2 1383.99 529.8 1383.84 531.06 1383.92 532.48 1384 540.24 1384.42

540.48 1384.44 540.53 1384.46 541 .82 1384.97 541.89 1385 541.9 1385.01

544.4 1386 545.28 1386.35 546.91 1387 549.28 1387.94 549.42 1388

549.59 1388.07 550.02 1388.24 551.93 1389 552.89 1389.38 554.42 1390

555.73 1390.53 556.68 1391 558.2 1391.54 559.33 1392 559.66 1392.14

560.03 1392.29 566.46 1392.27 570.1 1392.27 570.5 1392.18 571.37 1392

572.79 1391.7 576.11 1391 579.36 1390.32 580.87 1390 584.77 1389.19

585.66 1389 587.44 1388.63 590.27 1388.04 591.22 1388.03 592.41 1388

595.19 1387 .59 595.82 1387.51 596.48 1387.55 598.12 1387.76 598.79 1387.57

601.06 1387 . _ 6 601.45 1387.09 602.06 1387 602.22 1386.95 602.34 1386.94

602.42 1386. 93 602.53 1386.93 607.95 1386.87 625.37 1387.07 626.79 1387.08

Manr.ing's n Values num= 5

Sta :'1 Val Sta n Val Sta n Val Sta n Val Sta n Val
*.**.****.********.*.**********************.*************** •• ******.******** •• **

.025 208.51 .032 234.91 .028 265.09 .032 291.49 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.

208.51 291 .49 102.09 100 97.8 .1 .3

Ineffective Flow num= 1
Sta L Sta R Elev Permanent

435.78 626.79 1385.92 F

CROSS SECTION

RIVER; River
REACH: Ellsworth RS, 12300

INPUT
Description; Channel Station 4: 9599.16 •station Elevation Data num= 118

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
****** ••• ****.** •• *.***.***********************.*****.*.**** •••• ****************

0 1384.52 44.08 1383.72 45.69 1383.72 134 .42 1384.92 134 . 54 1385

134.56 1385 135.1 1385 135.49 1385 136.43 1385 137.33 1385

138.88 1385 14 3.54 1384.89 147.79 1384.9 152.3 1384.91 164 1384 58

165.24 1384.6 166.81 1384.59 168.05 1384.46 172.78 1384.32 181.31 1384 08

185.2 1384.09 197.5 1384.13 203.32 1384.19 206.51 1384.99 208.51 1384.99

234.91 1378.39 250 1378.09 265.09 1378.39 291.49 1384.99 307.49 1385.31

312.09 1384 16 314 .92 1384.86 324.13 1384.81 327.39 1385.75 330.69 :384.93

333.07 1384.33 334.84 1384.63 336.07 1384.83 340.17 1385.04 343.07 1385.18

365.68 1385.63 382.43 1385.97 398.4 1385.65 418.43 1385.25 421.62 1385.09

425.43 1384.9 425.48 1384.89 425.54 1384.87 427.38 1385 431.26 1385.26

434.42 1385.46 435.62 1385.54 436.26 1385.58 438.3 1385.71 445.27 1385.52

464.43 1385 466.35 1384.93 468.4 1384.87 480.32 1384.48 484.22 1384.34

489.48 1384.24 500.61 1384 500.81 13 84 501.03 1384 501.13 1384

502.59 1383.99 509.61 1383.95 511.74 1383. S.4 512.7 1383.94 515.25 1383.93

518.27 1383.91 521. 4 7 1383.91 533.32 1383.88 534 .54 1383.95 535.58 1384

537.1 1384.08 543.54 1": 84.41 544.46 1384.78 545.01 1385 546.74 1385.69

547.5 1386 548.73 :>'386.49 549.88 1386.95 550 1387 550.42 1387.17

552.49 1388 553 88 1388.55 555 1389 557.12 1389.85 557.5 1390

558.03 1390.21 560 1391 561.25 1391.5 562.53 1392 562.61 1392.03

562.7 1392.07 563.35 1392.07 573.46 1392.2 574.22 1392.04 574.42 1392

575.57 1391.75 578.98 1391 582.38 1390.25 583.24 1390.07 583.54 1390

587.19 1389.2 588.1 1389 591.47 1388.26 592.66 1388 593.02 1387.92

594 .39 1387.61 595.85 1387.55 601.99 1387.25 602.86 1387.09 603.44 1387.01

603.83 1387.02 604.06 1387 631.25 1387.09

Manning's n Values num= 5

Sta n val Sta n Val Sta n Val Sta n Val Sta n Val
****************************.***************************************************

.025 208.51 .032 234.91 .028 265.09 .032 291.49 .025

Bank Sta: Left Right Lengths; Left Channel Right Coeff Contr. Expan.

208.51 291 .49 103.82 100 96.25 .1 .3

Ineffective Flow num= 2
Sta L Sta R E1ev Permanent

0 138.88 1385 F

382 .32 631. 25 1385.96 F

CROSS SECTION

RIVER; River
REACH, Ellsworth RS, 12200 •



INPtIT
Description; Channel Station 49699. 16
Station Elevation Data num= 109

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
•••• **** ••• ****.* •• *.* •• , ••• * ••••••••••• , ••••• *., •••••••• ,.* ••••••••••••• * •• ,***

0 1383.66 89. 76 1384.85 92.09 1384.86 94.11 1384.87 95.84 1384.88
97.25 1384.88 130 .26 1385 13 0.96 1385 130.99 1385 132.47 1385

136.74 1385 140 .02 1385 142.29 1384.89 164.48 1384.21 168.75 1384.14
176.83 1384.07 181 .15 1384.1 192.08 1384.16 202.9 13 84 .1 203.24 1384.09
206.51 1384.91 208. 51 1384.91 234.91 1378.31 250 1378.0: 265.09 1378.31
291.49 1384.91 307 .49 1385.23 312.09 1384.08 313.91 1384.53 319.85 1384.67
322.31 1385.62 326 .58 1384.56 329.58 1385.06 336.6 1385.41 377.76 1366.22

413.8 1385.5 413 .68 1365.5 420.81 1385.15 421.14 1385.06 422.23 1365
429.02 1365.32 431 29 1385.41 434.37 1385.57 436.24 1385.53 458.24 1385
458.97 1384.98 463 .02 1384.89 464.92 1384.84 469.55 1384.67 480.89 1384.23
490.98 1384.05 493 .89 1384 495.91 1383.97 496.58 1383.96 497.04 1383.96

498.6 1383.96 511. 82 1383.91 528.39 1383.76 529.67 1383.76 530.37 1383.8
531.58 1383.87 533 .65 1384 535.87 1384.13 540.52 1384.42 541. 75 1384.9
542.02 1385 544 .44 1385.93 544.61 1386 546.03 1386.55 547.19 1387
547.37 1387.07 548.51 1387.51 549.78 1388 550.41 1388.24 552.37 1389
553.54 1389.45 554.96 1390 556.82 1390.71 557.56 1391 558.61 1391.4
559.76 1391.85 560.15 1392 560.29 1392 560.31 1392 560.6 1392
561. 34 1392.02 562.01 1392.02 562.61 1392.03 570.16 1392.14 570.45 1392.08
570.84 1392 573.51 1391.44 575.62 1391 579.81 1390.12 580.39 1390
581.76 1389.71 585.17 1389 586.21 1388.78 589.93 1388 590.41 1387.89
591. 65 1387.63 594.88 1387.38 598.24 1387.1 598.35 1387.09 598.72 1387.1
599.29 1387.02 600.36 1387.04 601 1387 631. 37 1387.1

Manning's n Values nurn= 5
Sta n val Sta n val Sta n Val Sta n Val Sta n Val

•••••••••••••••••• ** •••• *.*** •• *** •••••••• ** ••••••••••••••••••••• * ••••••• *******

.025 208.51 .032 234.91 .028 265.09 .032 291. 49 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
208.51 291.49 92.68 100 106.55 .1 .3

Ineffective Flow num=
Sta L Sta R Elev Permanent

0 140.02 1385 F
378 .36 631.37 1386.22 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS, 12100

INPtIT
Description: Channel Station 49799.16
Station Elevation Data num= 111

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
••••••••••••••• * ••••••••••••••••••••• ** •••••••• ** •• * •••••• * ••• ***.** ••• *** ••• *.*

0 1383.98 S4.06 1384.73 56.25 1384.73 58.15 1384.74 59.77 1384.75
61.1 1384.75 129.92 1385 130.18 1385 130.36 1385 130.46 1385

130.72 1385 131. 25 1385 133.65 1385 136.25 1385 140.17 1385
149.49 1384.72 159.38 1384.7 166.55 1384.48 174. 04 1384.27 176.78 1384.18

187.1 1384.23 190.34 1384.24 197.69 1384.26 202.29 1384.27 204 .14 1384.28
204.36 1384.29 206.51 1384.83 208.51 1384.83 234.91 1378.23 250 1377.93
265.09 1378.23 291.49 1384.83 307.49 1385.15 312.09 1384 314.15 1384.51

320.2 1384.63 322.48 1385.42 324.91 1384.81 327.75 1385.29 327.91 1385.31
334.91 1385.66 378.06 1386.53 414.11 1385.82 421.12 1385.47 422.63 1385.09
433.51 1385.22 446.51 1385.03 448.8 1385 449.44 1365 451.04 1384.97
465.65 1384.69 474.44 1384.36 479.58 1384.15 483.14 1384.08 486.89 1384
493.43 1383.87 496.38 1383.81 504.59 1383.82 510.61 1383.83 513.88 1383.78
525.7 1383.59 529.09 1383.53 530.08 1383.6 535.4 1384 539.53 13 84 .3
540.3 1384.36 540.49 1384.37 540.55 1384.39 540.69 1384.44 542.1 1385

544.29 1385.86 544.65 1386 544.98 1386.13 S47.2 1387 549 1387.71
549.75 1388 550.08 1388.13 550.6 1388.33 552.3 1389 554.37 1389.81
554.85 1390 555.19 1390.14 557.4 1391 558.88 1391.58 559.61 1391. 87
562.2S 1391.98 562.57 1392 563.55 1392.05 568.41 1392.3 570.46 1392.4
570.54 1392.38 572.3 1392 574.98 1391.38 576.68 1391 580.37 1390.16
581.09 1390 585.42 1389.01 585.47 1389 585.81 1388.92 589.82 1388
592.18 1387.46 592.84 1387.31 594.51 1387.22 596.95 1387.1 598.92 1387
600.11 1386.96 600.96 1386.93 601.36 1386.91 601. 39 1386.91 622.54 1387.06
636.28 1387.25

Manning I s n values nurn= 5
Sta n val Sta n Val Sta n Val Sta n Val Sta n Val

••• * •• * •• *.****.** •••••••••• ***.* •••• *********.*.*.**** •• *.**.***.***.*.** •• **.*

.025 208.51 .032 234.91 .028 265.09 .032 291. 4 9 .025

Bank Sta: Left Right Lengths: Left Channel Right Caeff Centr. Expan.
208.51 291. 49 99.46 100 100.61 .1 .3

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

0 140.17 1385 F
377. 97 636.28 1386.52 F

CROSS SECTION

RIVER: River
REACH, Ellsworth RS, 12000

INPUT
Description: Channel Station 49899.16



Station Elevation Data num:::: 129

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
•••••• *.**** ••••••••••• * •••• * •••••••••• * ••••••••••• * ••• * ••••••••••••••• * ••••••••

J 1384.32 18.09 1384.57 20.23 1384.58 22.09 1384.59 23.67 1384.59

24.98 1384.6 113.27 1384.92 135.14 1385 138.2 1385 139.86 1385 •141.22 1385 145.12 1385 14 B. 58 1385 154 .58 1385 156.35 1385

160.95 1385 167.33 1384.6 171.77 1384.34 172.11 1384.33 172.55 1384.3

172.99 1384.29 181.76 1384.11 194.13 1384.23 204.22 1384.32 204.8 1384.32

206.51 1384.75 208.51 1384.75 234.91 1378.15 250 1377.85 265.09 1378.15

291.49 1384.75 307 ..... 9 1385.07 312.09 1383.92 313.(8 1384.32 326.42 1384.6

329.97 1385.64 331.73 1385.4 332.33 1385.55 332. -l2 1385.55 339.34 1385.9

342.08 1385.95 384.34 1386.8 420.41 1386.09 427.43 1]85.74 430.19 1385.05

437.4 1385 437.61 1385 439.27 1384.98 439.52 1384.98 439.52 1384.99

439.52 1385 440.94 1385 442.54 1385 443.65 1385 445.15 1385

449.86 1385 450.41 1385 450.58 1385 450.85 1385 451.05 1385

457.94 1384.81 471.48 1384.42 475.23 1384.27 477.91 1384.15 479.18 1384.09

480.87 1384 481.41 1383.97 484.94 1383.79 497.25 1383.64 501.8 1383.58

504.29 1383.61 512.65 1383.68 529.37 1383.44 535.61 1383.35 537.06 1383.44

537.82 1383.49 538.51 1383.54 540.09 1383.63 540.72 1383.67 541. 89 1383.74

545.3 1383.95 545.78 1383.97 545.78 1383.98 545.8 1384 545.96 1384.06

546.72 1384.34 547.04 1384.46 547.23 1384.53 548.51 1385 549.32 1385.3

550.02 1385.57 551.18 1386 551.62 1386.17 553.84 1387 555.44 1387.6

556.49 1388 558.3 1388.69 559.12 1389 561.38 1389.86 561.75 1390

563.55 1390.68 564.38 1391 565.64 1391.48 566.41 1391.78 566.46 1391.79

566.54 1391.8 572.06 1392 572.72 1392.02 577.53 1392.21 577.61 1392.19

578.46 1392 578.64 1391.96 583 1391 586.67 1390.19 587.51 1390

588.23 1389.84 591.99 1389 592.07 1388.98 593 1388.77 596.44 1388

596.52 1387.98 598.25 1387.59 600.93 1]87.45 607.37 1387.1 607.72 1387.12

608.05 1387.19 625.81 1387.44 630.93 1387.45 642.9 1387.31

Manning's n Values num:::: 5
Sta n Val Sta n Val Sta n val Sta n Val Sta n Val

•• * •• **.* •••••• *.** •••••• * ••••• *.* •••••••• **.*.* •• *.* ••• ****** ••••••••••• * ••• * ••

.025 208.51 .032 234.91 .028 265.09 . 032 291.49 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
208.51 291.49 100.05 100 100.03 .1 .3

Ineffective Flow r.um= 2
Sta L Sta R Elev Permanent

0 160.95 1385 F
384 . 19 642.9 1386.8 F

CROSS SECTION

RIVER: River
REACH, Ellsworth RS, 11900

INPUT •Description: Channel station 49999. 16
Station Elevation Data num:::: 133

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
* •••••••• * ••••• ** •• * •• * ••••••••••• *.* ••• *.* ••• * •••• * •••• ****** •••••••• * •• *** •• *.

0 1384.49 74.96 1384.76 139.69 1385 145.92 1385 146.19 1385.82

147.62 1385.85 149.23 1385 14 9.58 1385 150.39 1385 151. 91 1385

159 72 1385 160.34 1385 161.71 1384.92 166.77 1384.98 167.59 1384.93

168.62 1385 171.48 1385 174.87 1385 175.77 1384.78 177.73 1384.25

184.67 1384.07 185.04 1384.07 186.26 1384.03 187.65 1384 187.75 1384

187.76 1384 188.72 1384 192.16 1384 192.67 1384 197.01 1386.17

202.51 1386.17 234 .91 1378.07 250 1377.77 265.09 1378.07 291.49 1384.67

]12.34 1385.08 316.94 1383.93 317.76 1384.14 318.4 1384.14 331.22 1384.69

334.02 1385.06 336.97 13,5.72 337.22 1385.78 344.2 1386.11 345.08 1386.15

351.68 1386.28 362.96 1>6.51 375.35 1386.76 390.6 1387.07 401.87 1386.84

426 67 1386.35 427.1 1386.33 433.12 1386.03 433.65 1386.01 433.69 1386

433.72 1386 439.06 1384.66 440.08 1384.95 441.54 1384.9 442.69 1384.86

443.21 1384.84 443.43 1384.83 443.45 1384.83 443.64 1384.82 443.96 1384.81

444.32 1384.8 444.53 1384.79 444.65 1384.79 444.72 1384.79 446.64 1384.73

454.83 1384.96 461.96 1384.8 463.46 1384.8 478.35 13 84 .2 478.37 1384.2

478.39 1384.2 478.4 1384.19 478.41 1384.19 478.43 1384.19 478.46 1384.19

484.34 1384 484.95 1383.99 486.23 1383.96 489.21 1383.77 491.67 1383.6

505.13 1383.6 508.7 1383.59 518.73 1383.67 520.95 1383.69 526.52 1383.62

545.07 1383.38 545.49 1383.4 546.07 1383.42 550.65 1383.57 552.79 1383.65

552.9 1383.69 553.4 1383.88 553.72 1384 556.05 1384.88 556.36 1385

557.23 1385.33 559 1386 559.51 1386.19 561. 65 1387 563.25 1387.6

564.32 1388 566.4 1388.77 567.01 1389 568.48 1389.55 569.71 1390

570.48 1390.29 572.4 1391 572.85 1391.17 573.64 1391.46 578.2 1391. 57

585.24 1391.75 588.48 1391.13 589.16 1391 593.03 1390.25 594.33 1390

596.65 1389.55 599.5 1389 603.24 1388.27 604.65 1388 605.23 1387.89

613.25 1387.26 614.36 1387.17 616.32 1387.05 616.5 1387.24 616.59 1387.23

624.14 1387.15 638.19 1387.38 642.33 1387.32

Manning'S n values num:::: 5

Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val
•• *** •• * •• *.* •• * ••••• *.*** ••• * ••• *.** ••• *.* •• *.*.*.****.******.*.*.***** •• ******

.025 202.51 .032 234.91 .028 265.09 .032 291.49 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan .
202.51 291.49 105. 72 100 94.44 .1 . 3

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

0 160.34 1385 F
390. 45 642.33 1387.06 F

CROSS SECTION •



RIVER: River
REACH, Ellsvmrth RS, 11800

INPUT
Descript ion: Channel Station 50099. 16
Station Elevation Data num= 123

Sta Elev Sta Elev St.a Elev Sta Elev Sta Elev
••• *.********* ••• * ••••• *.*********.******.***********.*.********.********.******

0 1384.48 23.81 1384.56 134.79 1384.98 139 .76 1385 139.93 1385
139.96 1385 13 9.97 1385 14 3 .24 1385.63 145. 87 1386 146.44 1386

148.6 1386 153.07 1386.25 157.64 1386.29 158. 15 1386.3 161. 8J 1386.33
163.5 1386.34 166.5J 1386.36 174.21 1386.05 174.37 1386.05 174.45 1386.05

174.63 1386 177.26 1385.27 178.23 1385 178.57 1384.94 180.49 1384.59

181.14 1384.55 189.96 1384.11 19J.11 1384.14 197.01 1386.09 202.51 1386.09

234.91 1377.99 250 1377.69 265.09 1377.99 291.49 1384.59 315.89 1385.08
320.26 1383.98 320.59 1383.99 332.6 1386.97 333.61 1386.96 344.46 1386.8
344.62 1386.8 344.96 1386.8 345.04 1386.3 346.46 1386.38 392.07 1387.29

428.09 1386.56 435.09 1386.21 439.1 1385.21 441.7 1385 444.51 1384.76

446.97 1J84.56 446.98 1384.92 446.98 1385 447.08 1385 447.42 1385
447.72 1385 448.39 1385.32 448.41 1385.31 450.06 1385.48 450.11 1385 47
450.43 1385.4 457.23 1385 464.53 1385 464.83 1385 464.98 1385
465.08 1384.99 466.36 1384.76 469.39 1384.62 470.47 1384.57 472.39 1384.42
477.57 1384.01 478.44 1384.01 478.96 1384 480.25 1384 485.77 1383.97
489.89 1383.81 491.78 1383.73 495.48 1383.71 508.83 1383.6 517.6J 1383.73
523.35 138J.81 539.69 1383.48 546.73 138J.34 550 1383.36 550.19 1383.37
552.79 1383.37 554.3 1383.94 554.46 1384 555.68 1384.46 557.1 1385

558.9 1385.68 559.74 1386 561.22 1386.56 562.39 1387 563.15 1387.29
565.04 1388 566.49 1388.55 567.68 1389 569.87 1J89.83 570.33 1390
570.72 1390.15 572.98 1391 573.17 1391.07 573.71 1391.28 578.66 1391. 42
585.19 1391. 61 586.43 1391.38 588.44 1391 590.64 1390.59 593.76 1390

598.86 1389.04 599.08 1389 599.64 1388.89 604.26 1388.03 604.48 1388.01

604.77 1388 614.76 1387.49 616.32 1387.41 616.87 1387.38 617.99 1387.32
618.26 1387.32 637.32 1387.06 646.38 1386.93

Manning'S n Values num= 5
Sta n Val Sta n Val Sta n Val Sta n val Sta n Val

*******.*.*** •• *******.***.***************.***.********************.**.*.***.***

.025 202.51 .032 234.91 .028 265.09 .032 291.49 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
202.51 291.49 99.31 100 100.6 .1 .3

Ineffective Flow num=
Sta L Sta R Elev Permanent

0 166.53 1386.36 F
391.98 646.38 1387.28 F

CROSS SECTION

RIVER: River
REACH, Ellsworth RS: 11700

INPUT
Description: Channel Station 50199.16
Station Elevation Data num:: 133

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
***********.*******************************.********************.*.*********.***

0 1384.5 82.3 1384.81 133.2 1385 13J.21 1385 133.24 1385
133.25 1385 133.26 1385 133.39 1385 1J3.4 1385 136.96 1385.63
139.43 1386 13 9.54 1386 14 0.09 1386 140.38 1386 148.79 1386
151.3J 1386 152.59 1386 153.21 1386 156.38 1386 164. 27 1386.76
165.42 1386.67 166.28 1386.71 167.76 1386.61 169.J 1386.69 170.54 1386.64
173.06 1386.79 173.55 1386.81 176.19 1386 176.65 1385.72 177.28 1385
177.52 1384.71 177.67 1384.49 178.66 1384.44 184.52 1384.19 201.75 1384.2
203.36 1384.2 203.73 1384.2 203.84 1384.17 204.16 1384.09 204.51 1384
205.27 1384.2 206.51 1384.51 208.51 1384.51 23'.91 1377.91 250 1377.61

265.09 1377.91 291.49 1384.51 307.49 1384.83 JlO.5J 1384.07 323.41 1387.29

324.41 1387.28 339.69 1387.05 3J9.92 1387.05 340 1386.55 341.42 1386.63
J87 1387.54 423.01 1386.82 4 JO. 01 1386.47 439.73 1384.04 440.59 1384.44

441.62 1384.32 441.65 1384.95 441.65 1385 442.22 1385.51 442.37 1385.65
442.39 1385.67 442.69 1385.94 451. 31 1385.53 460.94 1385.08 461.07 1385.04
461.18 1385 463.J6 1384.25 464.08 1384 464 .19 1383.96 464 .37 1383.9
464.61 1383.89 467.35 1383.85 471.8 1383.71 476.28 1383.78 481.86 1383.86
487.25 138J.82 490.25 1383.79 50J .26 1383.7 505.66 1383.68 506.55 1383.68
507.86 138J.67 540.41 1383.4 543.79 1383.44 547.19 1383.47 547.89 1J83.73
548.62 1384 550 1384.51 551. 09 1384.91 551.32 1385 552.3 1385.36
554.01 1386 554.79 1386.29 556.71 1387 557.89 1387.44 559.4 1388
561.69 1388.85 562.09 1389 562 .84 1389.28 564 .78 1390 565.96 1390.44
567.46 1391 568.85 1391.52 569.J7 1391.72 577.18 1391. 83 580.54 1391.89
583.31 1391.28 584.61 1391 587.76 1390.31 589.17 1390 590.0J 1389.81
593.74 1389 596.51 1388.39 597.63 1388.15 599.04 1388.0J 599.42 1388
611.02 1387.03 611.4 1387 611.41 1387 611.46 1387 611.6 1387
611.69 1387 611.79 1386.95 612.19 1386.82 612.88 1386.65 613.47 1386.71
613.75 1386.76 643.22 1386.34 655.3 1386.39

Manning's n values num= 5
Sta n Val Sta n Val Sta n val Sta n val Sta n Val

******.***** •• ***********.****.**************.*********.******************.**.**

.025 208.51 .032 234.91 .028 265.09 .032 291.49 .025

Bank Sta: Left Right Lengths: Left Channel Right caeff Contr. Expan .
208.51 291 .49 95.66 100 104.2 .1 . 3

Ineffective Flow num= 2
Sta L Sta R Elev Permanent



0 173.06 1386.79 F
387.07 655.3 1387.54 F

CROSS SECTION

RIVER: River •REACH: Ellsworth RS, 11600

INPUT
Description: Channel Station 50299. 16
Station Elevation Data nurn:::: 123

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
***************** •• ******************************** ••••• ************************

0 1384.49 43.37 1384.66 92 1384.84 136.3 1385 136.38 1385
136.41 1385 137.67 1385 137.69 1385 137.74 1385 137.82 1385
13 8.02 1385 140.54 1385 140.78 1385 141.28 1385 142.09 1385
159.18 1385 167.17 1385 170.81 1385.26 174.6 1385 177.87 1385
180.09 1384.68 180.69 1384.59 181.89 1384.55 190 1384.3 197.44 1384.56
201.43 1364.7 204.08 1384.04 204 .23 1384 205.02 1384 206.73 1384.87
234.91 1377.83 250 1377.53 265.09 1377.83 291.49 1384.43 307.49 1384.75
314.21 1383.07 331. 8 1387.47 332.72 1387.46 332.8 1387.46 342. '5 1387.32
3' 2.92 1387.32 342.95 1387.32 343.03 1386.82 344.45 1386.9 390.1 1387.82
426.15 1387.1 433.16 1386.75 444.01 1384.05 444.33 1384.05 449.65 1384.01
'50.77 138' 452.32 1384 '60.23 1384 '83.86 1383.9 466.07 1383.83
466.6 1383.83 466.92 1383.81 467.6 1383.84 471.68 1384 472 1384.01

474.63 138'.12 476.92 1384.21 484.66 1384.13 487.23 1384.09 489.51 138'.06
493.42 1384 515.03 1383.72 516.48 1383.7 516.82 1383.69 517.19 1383.69
517.62 1383.68 518 1383.69 518.53 1383.68 544 .19 1383.62 546.88 1383.67
549.87 1383.71 550.03 1383.77 550.59 1383.98 550.64 1384 550.8' 1384.08
553.28 1385 554.84 1385.59 555.93 1386 556.51 1386.22 558.58 1387
560.9 1387.87 561. 23 1388 561.67 1388.16 563.89 1389 566.2 1389.87

566.56 1390 569.07 1390.94 569.24 1391 569.34 1391.04 571.84 1391. 97
571.94 1391.97 574 1392 577.52 1392.05 583.48 1392.14 584 1392.03
584.11 1392 588.13 1391.11 588.63 1391 589.66 1390.77 593.12 1390
595.19 1389.54 597.59 1389 601. 57 1388.11 602.04 1388 602.31 1387.94
604.27 1387.5 608.89 1387.1 610.09 1387 611.29 1386.9 617.92 1386.44

618.1 1386.35 618.16 1386.31 618.49 1386.24 630.92 1386.29 642.59 1386.13
650.23 1386.13 661.75 1386.17 663.51 1386.18

Manning's n Values nurn= 5
Sta n val Sta n Val Sta n Val Sta n Val Sta n Val

********************************************************************************

.025 206.73 .032 234.91 .028 265.09 .032 291.49 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
206.73 291.49 100. 01 100 100.01 .1 .3

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

0 170.81 1385.26 F •389. 97 663.51 1387.81 F

CROSS SECTION

RIVER; River
REACH: Ellsworth RS, 11500

INPUT
Description: Channel Station 50399.16
Station Elevation Data nurn= 116

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
**********************.************.*******.**********************.*************

0 1384.48 1. 89 1384.49 49.53 1384.67 98.72 1384.84 104.41 138'.86
140.11 1384.56 141.64 1385 141.7 1385 141.84 1385 14 2.08 1385
144.84 1385 146.87 1385 153.07 1385 167 1385 168.58 1385
177.99 1384.92 181.73 1384.97 187.89 1384.81 192.09 138'.58 195.36 138'.41

199.1 1384.55 201.34 1384.64 202.74 1384.29 203.91 1384 206.23 138'
206.51 1384.85 234.91 1377.75 250 1377.45 265.09 1377.75 291.49 1384.35
307.56 1384.67 313.36 1383.22 331.77 1387.8 331.87 1387.8 332.77 1387.79
333.24 1387.78 347.75 1387.57 3' 8.25 1387.57 3' 8.33 1387.07 3'9.75 1387.15

395.4 1388.07 431. 45 1387.35 438.46 1387 446.5 1385 446.57 1384.94
447.5 1384.69 447.92 1384.59 448.14 1384.53 449.68 1384.13 453.96 1384.7

462.54 138' .9 469.8 1384.85 471.22 1384.59 473.04 1384.22 477.39 138'.19
'83.59 1384.13 489.72 1384.06 493.45 1384 494.:2 5 1383.98 494 . 82 1383.96
'95.09 1383.95 502.83 1383.93 522.08 1383.85 544 .83 1383.8. 550.02 1383.83
550.53 1383.83 553.65 1383.99 553.91 1384 554.42 138'.03 556.74 1384.18
557.99 138'.65 558.9 1385 560.48 1385.6 561.52 1386 563.94 1386.92
564.13 1387 564.67 1387.2 566.75 1388 567.24 1388.18 569.38 1389
570.67 1389.49 572 1390 574.48 1390.94 574.63 1391 574.76 1391.05
57'.88 1391.09 576.19 1391.59 577.27 1392 577.42 1392.06 587.64 1392.14
588.78 1392.15 589.15 1392.15 589.16 1392.15 589.87 1392 590.11 l391.95
594.61 1391 597.2 1390.43 599.15 1390 603.49 1389.05 603.72 1389
603.89 1388.96 608.35 1388 610.79 1387.47 612.97 1387 615.05 1386.54
615.95 1386.35 618.71 1386.22 623.72 1386 624.03 1385.98 624.92 1385.93
625.04 1385.97 625.2 1386.01 627.46 1386.01 639.4 1386 06 656.1 1386.1
670.85 1386.16

Manning I s n Values num= 5
Sta n Val Sta n val Sta n Val Sta n val Sta n Val

***************************.****************************************************

.025 206.51 .032 234 .91 .028 265.09 .032 291.49 .025

Bank Sta: Left Right Lengths; Left Channel Right Coef! Contr. Expan.
206.51 291.'9 103.72 100 96.19 .1 . 3 •



Ineffective Flow num:
Sta L Sta R Elev Permanent

0 168.58 1385 F
291.34 670.85 1384.31 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 11400

INPUT
Description: Channel Station 50499 .16
Station Elevation Data num= 66

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
••••••••••••••••••••••• *.**** •••• *.*.**.* •• *.* •• **.*.*.***.***** •••• ** ••• **.***.

0 1384.47 47.66 1384.65 53.38 1384.67 141.54 1383.95 143.17 1384.42
143.22 1384.44 144.22 1385 144.95 1385 145.8 1385.53 145.9 1385.54
146.19 1385 148.3 1385 150.58 1385 155.04 1385 163.15 1385
165.85 1385 182.05 1385 182.79 1385 187.34 1385.04 191.71 1385.07

192.36 1385.05 193.59 1385 197.47 1384.84 200.34 1384.73 200.44 1384.73
200.66 1384.74 201.86 1384.44 203.63 1384 205.62 1384.99 234.91 1377.67

250 1377.37 265.09 1377.67 271.71 1379.32 285.77 1380.27 301.93 1384.48
317.93 1384.8 322.53 1383.65 327.33 1384.85 339.62 1387.93 340.1 1387.92
340.62 1387.91 350 96 1387.76 351.19 1387.76 351.46 1387.76 351.54 1387.26
352.96 1387.34 398.55 1388.25 434.55 1387.53 441.55 1387.18 449.13 1385.29
450.13 1385 451.06 1384.74 452.98 1384.21 453.4 1384.37 458.94 1385
459.52 1385 461. 4 1385 467.3 1385 470.17 1385 471.43 1385
472.35 1384.98 474.64 1384.81 483.46 1384.33 486.98 1384.13 487.8 1384.13

500 1384.07

Mannir.g's n Values num= 5
Sta n Val Sta n val Sta n Val Sta n val Sta n Val

••• * •• ** •••• ********.*.******.*** ••• ***** •• ******** ••• **.******** ••• *******.****

.025 205.62 .032 234.91 .028 265.09 .032 301.93 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff CO:1tr. Expan.
205.62 301 .93 105.19 100 94.8 .1 .3

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

0 191.71 1385 87 F
398 .53 500 1388.25 F

CROSS SECTION

RIVER, River
REACH, Ellsworth RS: 11300

INPUT
Description: Channel Station 50599. 16
Station Elevation Data num= 75

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
******* •• **.*********.*****************.********************.*********.**.******

0 1384.33 13 3.08 1383.32 133.64 1383.48 133.66 1383.49 136.17 1384.88
136.26 1385 137.1 1385 13 8.54 1385 146.25 1385 156.58 1385

164.1 1385 166.2 1385.06 166.52 1385.07 168.38 1385.01 180.63 1385.08
182.83 1385.09 184.15 1385.1 184.47 1385.09 185.39 1385.07 188.4 1385
191.36 1384.92 191.47 1384.92 191.57 1384.92 194 . 63 1385 196.33 1385.04
197.52 1385.07 198.92 1385.11 199.12 1385.06 199.34 1385 201.62 1384.43
203.34 1384 204.25 1385.25 234.91 1377.59 250 1377.29 265.09 1377.59
291.49 1384.19 307.49 1384.51 308.61 1384.79 317.88 1384.72 318.36 1384.83
331.15 1388 332.01 1387.99 345.4 1387.79 345.53 1387.79 345.91 1387.79
345.99 1387.29 347.41 1387.37 393.24 1388.28 429.44 1387.57 436.47 1387.22
443.58 1385.45 444.53 1385.16 444.94 1385.05 445.12 1385 445.24 1384.97
446.37 1384.71 448.2 1384.28 448.22 1384.88 448.22 1385 449.97 1385.01
460.47 1385.07 462.38 1385.08 463.65 1385.08 469.88 1385.11 470.3 1385.08
471.27 1385 471.92 1384.95 483.04 1384 497.61 1384.12 497.84 1384.12

498 1384.12 498.29 1384.12 498.97 1384.13 499.9 1384.13 500 1384.13

Manning'S n Values num= 5
Sta n val Sta n Val Sta n Val Sta n Val Sta n Val

****.*******"".****.*"***"*,,,,,,******.******************.*********** •• ** •• *** •• **

.025 204.25 .032 234.91 .028 265.09 .032 291.49 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
204.25 291 .49 95.44 100 104.32 .1 .3

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

0 198.92 1385.11 F
393 .4 500 1388.29 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS, 11200

INPUT
Description: Channel Station 50699. 16
Station Elevation Data num= 60

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
•• ** ••• **.***".************"************* •••• *.* •• ***,,* •••• **** ••• **************

0 1383.81 107.76 1382.95 123.9 1383 124.01 1383 124.08 1383.94
124.38 1383.95 126.32 1384 127.34 1384.4 129.21 1384.46 129.55 1384.45



133.39 1385 137.31 1385 142.96 1385 176.99 1384.57 178.74 1384.56
179.76 1384.56 180.6 1384.S3 183.13 1384.41 189.17 1384.12 196.63 1384.43
200.54 1384.59 202.13 1384.19 202.9 1384 206.2 1384.69 234.91 1377.51

250 1377.21 265.09 1377.51 291. 4 9 1384.11 307.49 1384.43 308.59 1384.7
310 1384.64 314.39 1384.67 326.95 1387.81 327.95 1387.79 339.62 1387.62 •)39.87 1387.62 340.12 1387.62 340.21 1387.12 341.62 1387.2 387.21 1388.11

423.21 1387.39 430.21 1387.04 436.39 1385.5 438.7 1385 441.72 1384.43
442 1384.38 442 1384.51 442.02 1385 449.37 1385 454.89 1385

456.86 1385 458.2 1385 465.35 1385 468.62 1384.74 475.76 1384.04
481.17 1384.01 482.53 1384.01 488.88 1384.02 492.3 1384.03 500 1384.07

Manning's n values num= 5
Sta n Val Sta n Val Sta n val Sta n Val Sta n val

****.************ ••• *******.************.***** •• *****.---**---------------------
025 206.2 .032 234.91 .028 265.09 .032 291.49 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
206.2 291.49 96.62 100 103.41 .1 .3

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

0 142.96 1385 F
387.827 500 1388.12 F

CROSS SECTION

RIVER, River
REACH: Ells·....orth RS, 11100

INPUT
Descript ion: Channel Station 50799. 16
Station Elevation Data num= 69

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
****************-********-*******.-**-*******.***-******************.******.****

0 1383.32 61. 61 1382.81 118.8 1383 118.89 1383 118.95 1383.78
119.19 1383.79 127.62 1384 129.32 1384.66 129.33 1384.66 132.44 1385
134.01 1385 134.13 1385 135.62 1385.2 141.18 1386 149.69 1386

161 1386 162.27 1386 163.24 1386 170.91 1385.47 177.31 1385
177.99 1385 180.45 1384.8 182.32 1384.56 185.13 1384.45 192.96 1384.18
199.79 1384.43 200.8 1384.46 201. 12 1384.38 202.63 1384 206 1384.66
234.91 1377.43 250 1377.13 265.09 1377.43 291.49 1384.03 307.49 1384.35
309.17 1384.77 313.48 1384.56 317.47 1384.61 329.07 1387.5 330.08 1387.48
342.48 1387.3 342.86 1387.3 342.98 1387.3 343.06 1386.8 344.48 1386.88
390.09 1387.79 426.11 1387.06 433 1386.72 433.11 1386.71 438.58 1385.35
442.12 1385 443.86 1384.67 444.49 1384.56 444.9 1384.48 444.91 1384.58
444.92 1385 454.13 1385 455.86 1385 456.74 1385 457.2 1385
458.84 1385 461.46 1384.85 475.69 1384.04 482.23 1384.02 486.94 1384
494.52 1383.97 497.08 1383.96 498.92 1383.96 500 1383.96

Manning's n Values num:::: 5 •Sta n Val Sta n val Sta n Val Sta n Val Sta n Val
***************** •• ****.**.********************-******************.******.******

.025 206 .032 234.91 .028 265.09 .032 291.49 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
206 291 .49 100.08 100 100.04 .1 .3

Ineffective Flow num:::: 2
Sta L Sta R Elev Permanent

0 163.24 1386 F
390 500 1387.79 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS, 11000

INPUT
Description: Channel Station 50899.7.6
Station Elevation Data num= 87

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
*******.**********.***********************.*****.*.**.*-***.* •• _ ••• *** ••••• *****

0 1382.76 12.16 1382.66 113.95 1383 114.02 1383 114.06 1383.6
114 .25 1383.61 129.63 1384 129.64 1384 129.74 1384 129.76 1384
129 .86 1384.02 131.16 1384.19 137.28 1385 143.65 1385.84 144.83 1386
149.11 1386.57 152.37 1387 152.77 1387 153.26 1387 155.08 1387
156.92 1387 157.93 1387 161.01 1387 162.25 1387 166.56 1387
168.05 1387 171.04 1387 171.91 1387 173.08 1387 173.27 1387
173.8 1387 173.84 1387 173.93 1386.98 175.33 1386.68 175.91 1386.55

178.47 1386 180.29 1385.61 183.12 1385 183.46 1384.95 184.1 1384.87
190.73 1384.85 194.08 1384.8 194.7 1384.83 198.84 1384.87 200.86 1384.36
202.31 1384 204.14 1385.04 234.91 1377.35 250 1377.05 265.09 1377.35
291.49 1383.95 307.49 1384.27 308.6 1384.54 311.9 1384.82 324.41 1384.69
334.27 1387.16 345.93 1386.98 346.32 1386.98 346.43 1386.98 346.51 1386.48
347.93 1386.56 393.54 1387.47 429.56 1386.74 436.42 1386.4 436.57 1386.39
436.68 1386.37 441. 84 1385.08 443.5 1385.04 443.73 1385 444 1384.98
448.49 1384.57 448.5 1384.64 448.51 1385 455.58 1385 460.72 1385
461. 38 1385 463.49 1385 464.09 1384.98 471.24 1384.76 476.25 1384.26
478.35 1384.03 478.66 1384 479.01 1383.96 479.1 1383.96 485.64 1383.91

494.3 1383.83 500 1383.8

Manning's n Values num= 5
Sta n Val Sta n Val Sta n val Sta n val Sta n Val

******.* •• *.* ••• * •• __ ••• **.-* •• ******-*******.* •• * •• **********.**.**.**** ••• *.*.

.025 204.14 .032 234.91 .028 265.09 .032 291.49 .025 •



Bank Sta": Left Right Lengths; Left Channel Ri9~t Caeff Cantr. Expan.
204.14 291.49 104 .31 100 94.91 .1 .3

Ineffective Flow num: 2
Sta L Sta R Elev Permanent

0 173.84 1387 F

393 .46 500 1387.48 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS, 10900

INPUT
Description: Channel Station 50999. 16
Station Elevation Data num: 81

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
•••••••••••••••• ** •••••••••••••• *.** •••• * ••• ******* •• ******.**.******** ••• ******

0 1382.65 104.5 1383 104.55 1383 104.58 1383.41 104.71 1383.41
115.21 1383.68 115.43 1383.68 115.77 1383.69 13 2.34 1384.97 132.82 1385
132.91 1385 133.08 1385 137.6 1385.5 140.72 1385.7 144.31 1385.88
145.38 1385.9 151.51 1386 151.55 1386 151.92 1386 161 1385.98
167.99 1385.96 168.39 1385.96 173.26 1385.93 173.68 1385.94 176.52 1385.91
177.42 1385.89 179.91 1385.77 183.94 1385.21 186.08 1385.17 187.88 1385.13
191.87 1385.04 192.5 1385.03 192.81 1385.02 193.07 1385.03 196.83 1385.2
197.19 1385.22 197.28 1385.19 198.06 1385 199.38 1384.67 202.02 1385.49
234.91 1377.27 250 1376.97 .265.09 1377.27 291.49 1383 87 307.49 1384.19
312.09 1383.04 315.89 1383.99 317.12 1384.07 320.37 1384.08 331.58 1386.9
332.57 1386.88 345.67 1386.69 345.72 1386.69 346.17 1386.69 346.26 1386.19
347.68 1386.27 393.32 1387.19 429.38 1386.48 436.39 1386.13 442.54 1384.59
447.43 1384.7 448.54 1384.64 448.55 1384.8 448.55 1385 449.16 1385
459.54 1385 460.26 1385 460.4'7 1385 460.'73 1385 462.9 1384.85
464.75 1384.73 465.43 1384.68 465.4'7 1384.68 471.6 7 1384.24 473.21 1384.14
474.82 1384.03 475.33 1384 475.75 1383.97 478.95 1383.76 487.38 1383.7

SOD 1383.62

Manning's n Values num: 5
Sta n Val Sta n Val Sta n val Sta n Val Sta n val

.• *************.*********.******.**.*.* •• *** •• ** ••• ********** ••• *.****.** •• *.****

.025 202 02 .032 234.91 .028 265.09 .032 291.49 .025

Bank Sta: Left Right Lengths: Left Channel Right Caeff Contr. Expan.
202.02 291 .49 102.12 100 97.9 .1 .3

Ineffective Flow num::: 2
Sta L Sta R Elev Permanent

0 151 .92 1386 F
393.37 SOD 1387.19 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS, 10800

INPUT
Description: Channel Station 51099. 16
Station Elevation Data num.:: 84

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
***.******* •• **.**.****.********.*****.**********************.******************

0 1382.71 86.86 1383 86.89 1383 86.9 1383.22 86.97 1383.22
92.7 1383.37 92.82 1383.37 93.01 1383.38 102.08 1384.07 108.82 1384.46

120.69 1385 121.44 1385 126.09 1385.57 128.67 1386 136.85 1386.57
139.78 1386.68 142.41 1386.7 143.88 1386.71 145.88 1386.69 149.87 1386.64
152.35 1386.62 155.11 1386.6 158.85 1386.56 161. 82 1386.53 170.88 1386.07
171.19 1386.07 171. 63 1386 172.06 1385.91 175.74 1385.15 179.43 1385.04
181.67 1385 181.77 1385 182.06 1385.02 185.64 1385.2 186.37 1385.22
196 16 1385.4 196.6 1385.28 197.74 1385 199.64 1384.53 201.74 1384
201.84 1385.45 234.91 1377.19 250 1376.89 265.09 1377.19 291. 49 1383.79
307.49 1384.11 311. 93 1383 326.21 1386.53 326.25 1386.53 327.22 1386.52
327.38 1386.52 336.99 1386.38 337.1 1386.37 337.59 1386.37 337.67 1385.87
339.04 1385.95 339.09 1385.96 384.79 1386.88 420.88 1386.17 427.9 1385.82
435.26 1383.99 435.66 1384 435.72 1384 435.96 1384.04 436.03 1384.05

436.2 1384.07 436.84 1384.17 440.59 1384.73 440.59 1384.89 440.6 1385
440.65 138S .19 440.77 1385.6 442.39 1385.48 443.34 1385.41 448.79 1385
448.89 1384.99 459.83 1384 460.93 1383.9 463.98 1383.62 466.52 1383.5
471. 08 1383.32 487.06 1383.38 497.37 1383.41 SOD 1383.42

Manning t s n Values num: 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val

*********-**************************************-*******************************

.025 201.84 .032 234.91 .028 265.09 .032 291.49 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
201.84 291.49 9S.49 100 104.3 .3 .5

Ineffective Flow num: 2
Sta L Sta R Elev Permanent

0 143.88 1386.71 F
292.39 500 1384 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS, 10700



INPUT
Description: Channel Station 51199. 16
Station Elevation Data num= 70

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev ••• --** ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• _--
0 1382.74 76.95 1383 76.96 1383 76.96 1383.07 76.98 1383.07

78.65 1383.11 78.68 1383.11 78.74 1383.11 81. 35 1383.31 83.28 1383.42
87.78 1383.63 95.7] 1384.11 95.8 1384.11 100 1384.37 104.79 1384.48

113.44 1384.56 119.97 1385 121.16 1385 133.27 1385.71 136.63 1385.S7
140.11 1385.53 154.56 1385 155.31 1385 155.48 1385 156.28 1385
173.28 1384.46 175.69 1384.46 183 1384.5 193.17 1384.74 197.3 1384.82
197 . 84 1384.83 197.9 1384.83 197.95 1384.85 198.12 1384.81 204 .31 1384.76
234.91 1377.11 250 1376.81 265.09 1377.11 291.49 1383.71 307.49 1384.03
308.93 1383.67 319.29 1386.26 320.29 1386.24 334.13 1386.04 334.42 1386.04
334.63 1386.04 334.71 1385.54 336.13 1385.62 381.71 1386.53 417.71 1.385.81
424.71 1385.46 432.25 1383.58 434.3 1384 436 1384.5 436.63 1384.68
437.12 1384.83 437.13 1384.58 437.15 1384 440.71 1383.88 444.5 1383.74
44 7.02 1383.66 449.75 1383.56 451.51 1383.5 452.33 1383.47 459.57 1383.24
461.62 1383.2 466.68 1383.16 487.24 1383.28 493.43 1383.32 500 1383.35

Manning's n Values num=- 5
Sta n Val Sta n val Sta n Val Sta n Val Sta n Val

•••••••••••••••••••••• _•••••••••••••••••••••••••••••••••••• * •••••••••• _ •••••••• -

.025 204.31 .032 234.91 .028 265.09 .032 291.49 .025

Bank. Sta: Left Right Lengths: Left Channel Right Coeff Centro Expan.
204.31 291.49 49.1 49.1 49.1 .3 .5

Ineffective Flow num: 2
Sta L Sta R Elev Permanent

0 197.95 1384.85 F
291.34 500 1383.67 F

CROSS SECTION

RIVER: River
REACH, Ellsworth RS, 10650.9

INPtrr
Description: Begin Channel Bottom Transition (Begin Flow Constriction)
Station Elevation Data num::: 18

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
•••••••••••••••••• * ••••••••••••• * ••••••••••••••••• ** ••••••••••••••• * ••••••••••••

206.72 1384.12 234.91 1377.07 250 1376.77 265.09 1377.07 291.49 1383.67
307.49 1383.99 311.67 1382.94 316.02 1384.03 318.08 1384.06 325.83 1386
333.77 1385.88 334.27 1385.88 334.35 1385.38 335.77 1385.46 381.35 1386.38
417.35 1385.66 424.35 1385.31 426.94 1384.66

Manning's n values num= 4 •Sta n Val Sta n Val Sta n Val Sta n Val
••• * ••• *.* ••• * •• **.* •• * ••• * •••••••••••• * •••••••• * •••• * •• * •••••••

206.72 .04 234.91 .028 265.09 .04 291.49 .025

Bank Sta: Left Rlght Lengths: Left Channel Right Caeff Contr. Expan.
206.72 291.49 27.9 27.9 27.9 .3 .5

CROSS SECTION

RIVER River
REACH: Ellsworth RS, 10623.7

INPUT
Description: Full Riprap Section
Station Elevation Data num::: 29

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
.** ••••• * ••••••••••••••••••• * ••••• ** ••••• ******** •• *********.* ••• **.**** •••• *.**

206.86 1384.06 215.2 1378.58 234.96 1377.05 250 1376.75 265.09 1377.05
282.86 1378.42 291.49 1383.65 307.66 1383.97 311.88 1383.77 316.28 1384.11
318.36 1384.15 320.82 1384.34 326.19 1385.68 3·27.31 1385.88 333.35 1385.79
333.85 1385.79 333.93 1385.42 334.22 1385.43 334.72 1385.45 334.8 1385.33
335.35 1385.36 336.24 1385.39 380.77 1386.28 382.3 1386.27 416.64 1385.58
418.68 1385.49 423.62 1385.25 425.76 1384.82 428.37 1384.17

Manning's n Values num= 3
Sta n Val Sta n val Sta n Val

.***.* ••••• * •••••••• ***.* •• ** •••••• ** ••• * •••• * ••

206.86 .04 291.49 .025 428.37 . 032

Bank Sta: Left Right Lengths: Left Channel Right Coe!f Contr. Expan.
206.86 291.49 10 10 10 .1 .3

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

206.86 211 1384 F
289 428.37 1384 F

CROSS SECTION

INPlIT
Description: Upstream End of wingwall

RIVER: River
REACH: Ellsworth RS, 10613.7

•



Station Elevation Data num", 15
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

--***-*--*-*---***---*****---****---******--*.***--*****-*****-*--**.***"'''''''.'''**.

206.91 1384.04 215.24 1377.43 250 1376.74 282.86 1377.39 291.49 1383.64
320.92 1384.23 327.43 1385.85 333.5 1385.76 334 1385.76 334.08 1385.26

335.5 1385.35 381.08 1386.26 417.08 1385.54 424.08 1385.19 428.85 1384

Manning's n Values num: 3
Sta n Val Sta n Val Sta n Val

****-* ••• **.***"'********.****-*"'*******-********

206.91 206.91 . 015 291 49 . 025

Bank Sta, Left Right Lengths: Left Channel Right Coeff Contr. Expan.
206.91 291.49 12.83 12.83 12.83 .1 .3

Ineffective Flow num:
Sta L Sta R Elev Permanent

206.91 216 1384 F
284 428.85 1384 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS, 10600.87

INPUT
Descript ion: Upst ream Face of C7
Station Elevation Data num: 4

Sta Elev Sta Elev Sta Elev Sta Elev
****************************************************************

222.25 1385 222 .25 1376.73 277.75 1376.73 277.75 1385

Manning'S n values num; 3
Sta n Val Sta n Val Sta n Val

* * '" ** *.** ** ** - "'** '" ***"'. '" "'* *** * * ** '" "'. "''''''' *"'. "'.* '" **

222.25 222 25 .015 277.75

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
222.25 277.75 61 61 61 .1 .3

CULVERT

RIVER: River
REACH: Ellsworth RS, 10570

Sta Hi Cord Lo Cord

8
45

2.6
Coordinates

INPUT
Descript ion:
Distance from Upstream XS
Deck/Roadway width
Weir coefficient
Upstream Deck/Roadway

num: 2
Sta Hi Cord Lo Cord

1387.5 500 1387.4

Upstream Bridge Cross Section Data
Station Elevation Data num= 4

Sta Elev Sta Elev Sta Elev Sta Elev

222.25 1385 222.25 1376.73 277.75 1376.73 277.75 1385

Manning'S n Values
Sta n 1/al

num:
Sta n Val

3
Sta n Val

222.25 222.25 .015 277.75

Bank Sta: Left Right
222.25 277.75

Coeff Contr.
.1

Expan.
.3

Downstream Deck/Roadway Coordinates
num= 2

Sta Hi Cord Lo Cord Sta Hi Cord Lo cord

1387.5 500 1387.4

Downstream Bridge Cross Section Data
Station Elevation Data num= 4

Sta Elev Sta Elev Sta Elev Sta Elev

222.25 1385 222.25 1376.68 277.75 1376.68 277.75 1385

Manning I S n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

222.25 222.25 .015 277.75

Bank Sta: Left Right
222.25 277.75

Coeff Contr.
.1

Expan.
.3

Upstream Embankment side slope
Downstream Embankment side slope
Maximum allowable submergence for weir flow
Elevatlon at which weir flow begins

o horiz. to 1.0 vertical
o horiz. to 1.0 vertical

.95



Culvert Name Shape Rise Span
Culvert 1:17 Box 7 10

FHWA Chart ~ 8 - flared wir:.gwalls
FHWA Scale ~ 1 - wingwall flared 30 to 75 deg.
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist Length Top n Bottom n Depth Blocked Entrance Loss Coef

o 61 .015 .015 1 .4
Number of Barrels =
Upstream Elevation 1376.73
Centerline Stations

Sta. Sta. Sta. Sta. Sta.
228.16 239.08 250 260.92 271.84

Downstream Elevation = 1376.68
Centerline Stations

Sta. Sta. Sta. Sta. Sta.
228.16 239.08 250 260.92 271.84

Energy head used in spillway design
Spillway height used in design
Weir crest shape

Number of Culverts

CROSS SECTION

Broad Crested

Exit Loss Coef

•

RIVER: River
REACH: Ellsworth RS, 10539.74

INPUT
Description: Downstream Face of C7
Station Elevation Data num=

Sta Elev Sta Elev
4
Sta Elev Sta Elev

222.25 1385 222.25 1376.68 277.75 1376.68 277.75 1385

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

222.25 222.25 .015 277.75

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
222.25 277.75 11.24 11.24 11. 24 .1 .3

CROSS SECTION

RIVER: River
REACH: Ellsworth RS, 10528.5

INPUT •Descript ion: Downstream End of wingwall (Full Riprap Width)
Station Elevation Data nurn= 18

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

204 .65 1384.03 204.8 1384 .07 206.51 1384.07 217.14 1377.33 250 1376.67
284 .76 1377.36 293.49 1384 .07 318.76 1384.58 320.77 1384.07 326.81 1385.58
332.88 1385.49 333.38 1385 .49 333.46 1384.99 334.88 1385.07 380.46 1385.99
416.46 1385.27 423.46 1384 .92 427.2 1383.98

Manning's n Values num=
Sta n Val Sta n Val

••••••• ** •• * •• ******.***.** •• ***

204.65 .04 293.49 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
206.51 293 .49 10 10 10 .1 .3

Ineffective Flow num=
Sta L Sta R Elev Permanent

204.65 217 1384 F
283 427.2 1384 F

CROSS SECTION

RIVER: River
REACH, Ells .....orth RS, 10518.5

INPtIT
Description: End Riprap Apron
Station Elevation Data num= 33

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
** •• ************.********** •• *.****.******.*** ••• ****.** •• ********.*.**** •• *****

204.61 1384.03 204.75 1384.06 204.77 1384.06 206.51 1384 .06 217.14 1378.34
234.91 1376.96 250 1376.66 265.09 1376.96 284.76 1378 .48 293.49 1384.06

309.6 1384.39 314.24 1384.17 315.25 1384.25 316.44 1384 .27 318.7 1384.44
320.71 1384.18 324.72 1385.18 326.73 1385.55 332.79 1385.46 332.88 1385.46
333.29 1385.46 333.37 1385.08 333.38 1385.09 333.47 1384.96 334.78 1385.04
334.89 1385.04 380.26 1385.96 380.8 1385.95 416.17 1385.24 417.06 1385.21
423.16 1384.9 424.11 1384.71 426.89 1384.01

Manning'S n Values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n val

***.**** •• ********* •• ***.***.****.**** •• ***.* •• *.**.*.********.****.***.*.**.***

204.61 .04 217.14 .028 284.76 .04 293.49 . 025 426.89 .032 •



Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
206.51 293.49 28.35 28.35 28.35 .1 .3

Ineffective Flow num=
St. L Sta R Elev Permanent

204.61 212 1384 F

288 426.89 1384 F

CROSS SECTION

RIVER: River
REACH, Ellsworth RS, 10490.7

INPtIT
Description: End Channel Bottom Transition (Fully Expanded Flow)
Station Elevation Data nUln= 20

Sta Elev Sta Elev Sta Elev St. Elev Sta Elev
********************************************************************************

204.51 1384.01 204.65 1384.04 206.51 1384.04 234.91 1376.94 250 1376.64

265.09 1376.94 293.49 1384.04 J09. 4 9 1384.36 314.09 1383.21 315.1 1383.46
316.28 1383.48 324.5 1385.4.9 332.6 1385.37 333.1 1385.37 333.19 1384.87

334.6 1384.95 380.19 1385.87 416.19 1385.15 423.19 1384.8 425.95 1384.11

Manning's n Values num", 4
St. n val Sta n Val Sta n Val Sta n Val

****************************************************************

204.51 .032 234.91 .028 265.09 .032 293.49 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
206.51 293.49 90.7 90.7 90.7 .1 .3

CROSS SECTION

RIVER: River
REACH, Ellsworth RS, 10400

INPtIT
Description: Channel Station 51499.16
Station Elevation Data num= 93

Sta Elev St. Elev Sta Elev Sta Elev Sta Elev
******************************************************************** ••• *********

0 1382.79 71.98 1383.33 73.15 1383.36 73.19 1383.36 73.22 1383
73.23 1383 83.24 1383 91. 46 1383.21 91. 96 1383.22 94.57 1383.29
98.08 1383.42 108.1 1384.29 109.05 1384.34 109.93 1384.4 110.73 1384.44

111.41 1384.48 112.16 1384.52 113 1384.57 113.92 1384.62 114.67 1384.66
115.23 1384.69 115 .57 1384.71 118.87 1384.71 119.47 1384.78 120.88 1384.93
121.48 1385 128 .62 1385.82 131. 35 1386 133.9 1386.17 138.29 1386.3
138.57 1386.31 138.98 1386.31 139.23 1386.31 144.33 1386.35 145.2 1386.32
151.21 1386 152.2 1386 152.78 1386 154.04 1386 160.54 1385.41
162.17 1385.' 163.66 1385.19 164.32 1385.17 165.86 1385.16 167.4 1385.11
167.72 1385.09 168.91 1385 169.17 1384.98 171.37 1384.1 171.42 1384.1
173.12 1384 177.46 1383.73 177.48 1383.72 177.51 1383.72 190.55 1383.68
196 .24 1383.37 198.77 1383.24 199.33 1383.25 199.44 1383.25 200.88 1383.06
204 .51 1383.97 206.51 1383.97 234.91 1376.87 250 1376.57 265.09 1376.87
293.49 1383.97 309.49 1384.29 310.48 1384.04 315.63 1385.33 316.64 1385.31
332.23 1385.08 332.44 1385.08 332.52 1384.58 333.94 1384.67 379.53 1385.58
415.53 1384.86 422.53 1384.51 424.39 1384.04 434.39 1385 4. 34.75 1385.03
435.34 1385.09 436.7 1385.03 437.74 1385 443.95 1384.74 453.85 1384.32
456.78 1384.02 457 1384 457.24 1383.98 463.4 1383.37 474.21 1383.38
486.25 1383.36 499.83 1383.58 500 1383.58

Manning's n values num", 5
St. n Val Sta n val Sta n val Sta n Val Sta n Val

**************.**.***.*.*************************** •• ** •• * •• ********************

.025 206.51 .032 234.91 .028 265.09 .032 293.49 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
206.51 293.49 99.61 100 100.39 .1 .3

Ineffective Flow nUffi'" 2
Sta L Sta R Elev Permanent

0 205.38 1384.25 F
294.62 500 1384.25 F

CROSS SECTION

RIVER: River
REACH, Ellsworth RS, 10300

INPtIT
Description: Channel Station 51599. 16
Station Elevation Data num:: 83

St. Elev St. Elev St. Elev Sta Elev St. Elev
****.*** ••• ******.*****.** •• * ••• * •• *********.*** •••• *.* •• ***.*.***.**.*****.****

0 1383.09 69.7 1383.61 71 .84 1383.67 71.92 1383.67 71. 98 1383
71.99 1383 80.14 1383 102 .88 1383.57 104.26 1383.61 111.47 1383.79

116.91 1384 117.29 1384 117 .93 1384 121.53 1384 131.79 1384
136.34 1384 139.3 1384 148 58 1384.92 149.42 1385 149.75 1385.03
149.91 1385.04 150 1385 04 156.2 1385.35 161.14 1385 162.36 1385
168 56 1384.37 170.84 1384.14 172.23 1384.12 178.99 1383.95 179.38 1384
180.08 1384 182.88 1384 184.91 1383.99 191. 58 1383.95 200 3 1383.59
201.01 1383.56 201.36 1383.64 202.77 1383.45 204.51 1383.89 206.51 1383.89
234.91 1376.79 250 1376.49 265.09 1376.79 293.49 1383.89 309.49 1384.21



313.64 1383.17 314.83 1383.47 320.66 1384.92 321 .66 1384.91 331.48 1384.76
331.74 1384.76 331.98 1384.76 332.06 1384.26 333 .48 1384.34 379.06 1385.26
415.06 1384.S3 422.06 1384.18 425.06 1383.68 429.72 1384.85 430.53 1384.7
432.27 1385 432.59 1385.02 435.03 1385.18 444.76 1385.08 448.85 1385.05
451.89 1385.03 451.95 1385.01 451. 98 1385 453.42 138•. 5' 45'.35 1384.24 •455.83 1384.02 ~57.1 1384 457.31 1383.98 462.96 1383.48 471.84 1383.41
481.95 1383.36 493.77 1383.6 496.21 1383.66 '96.'6 1383.77 497.03 1384
4 S8. 63 1384.66 499.46 1385 500 1385.22

Manning's n values num= 5
Sta n Val Sta n val Sta n val Sta n val Sta n Val

••••••••••••••• **.*.*.** •••••• * •••••••••• * ••• * ••••••••• * •• * •••••••• * ••••• **.** ••

.025 206.51 .032 234.91 .028 265.09 .032 293.49 .025

Bank Sta: Left Right Lengths: Left Channel Rig!1t Coeff Contr. Expan.
206.51 293.49 99.63 100 100.39 .1 .3

Ineffective ~low num",
Sta L 5ta R Elev Permanent

0 205.38 1384.17 F
29' .62 500 1384.17 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 10200

INPUT
Descript ion: Channel Station 51699. 16
Station Elevation Data num", 77

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
•• * ••••••••••••••••• * •• *.** ••••••••••••••••••••••••••••••••••••••• * ••• * •••••••••

0 1383.37 68.27 1383.89 71.38 1383.97 71.49 1383.97 71.58 1383
71.59 1383 77.88 1383 115.15 1383.9' 117.23 138. 118.1 1384.12

121.13 138'.35 127.54 1384.82 129.56 1384 8. 136.77 1384.92 139.1 1384.87
151.1 138'.57 163.16 138'.13 164.66 138'.08 165.94 1384 166.05 1383.99

171 82 1383.93 177.72 1383.74 179.8 1383.67 182.43 1383.71 190.2 1383.83
192 . 9. 1383.81 199.5' 1383.79 200.29 1383.71 201. 2 1383.62 202.07 1383.8
203.05 1383.44 204 . 51 1383.81 206.51 1383.81 234.91 1376.71 250 1376.'1
265.09 1376.71 293.'9 1383.81 309.'9 138'.13 311.93 1383.52 316.54 1384.67
317.54 1384.66 331.94 1384.44 332.19 1384.44 332.4' 1384.44 332.52 1383.94
333.94 1384.03 379.52 1384.9' 415.52 1384.22 422.52 1383.87 '22.58 1383.85
424.17 1383.59 426.99 1384.29 427.45 1384.27 433.12 1385 '35.36 1385.25
435.58 1385.27 436.17 1385.26 437.25 1385.23 446.88 1385 449.7 1384.93
452.68 138'.86 454.68 138'.3 454.96 1384.22 '57 1384.02 457.22 1384
457.71 1383.95 '60.11 1383.74 .63.67 1383.42 .67.85 1383.38 481.44 1383.3
497.85 1383.58 497.94 1383.59 497.97 1383.6 '98.05 1383.63 498.93 1384
499.69 1384.32 500 1384.45

Manning'S n Values num= 5 •Sta n Val Sta n Val Sta n Val Sta n val Sta n Val
••••••••••• * ••• * •••••••••••••••• * •••• * ••••••• * •• * •••••••• * •••••• * ••••• ** ••••••••

.025 206.51 .032 234.91 .028 265.09 . 032 293.49 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
206.51 293.49 103 .09 100 96.83 .1 .3

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

0 205.38 1384.09 F
29•. 62 500 138' . 09 F

CROSS SECTION

RIVER: River
REACH, Ellsworth RS, 10100

INPUT
Descript ion: Channel Station 51799. 16
Station Elevation Data num= 93

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
* ••• *•• * ••• **.~.~*•••• ~ ••••••••••• *w.*.* •• * •••• ** •• * •• ••••••••••••••• * ••• ** •• *.*

0 1383 73 62.65 138'.19 66.8' 1384.3 66.99 1384.3 67.11 1383
67.13 1383 71.38 1383 99.91 1383.72 102.23 1383.76 105.06 1383.81

108.52 1383.87 108.53 1383.87 114.89 138. 115.02 138' 116.23 1384
116 .• 1384 118.96 1384 121.09 138. 124.92 1384 141.3 1384.

H' .15 138' 14 6.07 1384 14 9.94 138. 150.76 1384 153.91 1384
156.52 1384.01 157.22 1384.01 16•. 1 138'.03 166.92 1384.04 167.85 1384.05
170.17 1384 170.21 1384 170.37 1384 177.49 1383.83 180.28 1383.77
187.56 1383.72 192.57 1383.76 196.67 1383.68 198.33 1383.61 200.87 1383.49

202.2 1383.79 202.62 1383.26 20'.51 1383.73 206.51 1383.73 234.91 1376.63
250 1376.33 265.09 1376.63 293.'9 1383.73 309.49 1384. OS 312.44 1383.31

316.47 1384.32 317.46 1384.31 328.43 1384.14 328.64 1384.14 329.14 1384.14
329.23 1383.6' 330.61 1383.72 330.65 1383.73 376.33 1384.65 412.41 1383.93
419.43 1383.59 '19.68 1383.52 423.75 138. 427.08 1384.51 430.22 1385
431.58 1385.22 432.4:7 1385.35 434.99 1385.25 .39.11 1385 441.06 1385
444.57 1384.92 44 9.99 138'.81 451.46 138'.48 '52.61 1384.2' 454.24 1384.07
• 5' .82 138' 459.14 1383.57 460.3 1383. '5 '61. 6 1383.45 476.45 1383.'3
'79.58 1383.51 481. 69 1383.57 492.73 1383.86 • 94.32 1383.9 494 .34 1383.91

• 94.5 1383.98 49'.55 1384 49'.69 1384.06 496.14 1384.65 496.98 1385
498.32 1385.55 499.43 1386 500 1386.23

Manning'S n Values num", 5
Sta n Val Sta n Val Sta n val Sta n val Sta n Val •••• ** •••• * ••••• * •••• ***.* •• * •••••• **.** •••••• * ••••••• * •••• *** ••• * •••••• * ••••••••



.025 206.51 .032 234.91 .028 265.09 .032 293.49 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr . Expan.
206.51 293.49 94.34 100 105.4 . 1 .3

Ineffective Flow num=
Sta L Sta R Elev Permanent

0 205.26 1384 F
294 .43 500 1384 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS, 10000

INPUT
Description: Channel Station 51899.16
Staticn Elevation Data nurr.= 88

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
••• * •••• * •• ****.**** •• *.*.* ••••••• ********.******.*.*.** •• *.*.*.*.*********.****

0 1383.97 60.43 1384.43 65.43 1384.56 65.62 1384.56 65.76 1383
65.78 1383 68.43 1383 86.04 1383.44 87.45 1383.47 89.17 1383.5
91. 28 1383.54 91.29 1383.54 96.74 1383.65 97.12 1383.66 98.44 1383.68

101.22 1384.46 102.25 1384.5 104.85 1384.6 109.71 1384.79 115.05 1385
147.49 1385.75 161.62 1385.78 164.92 1385.65 165.33 1385.63 171.42 1385.34
173.09 1385.25 173.79 1385.22 174.25 1385.2 178.98 1385 180.52 1384.93
183.17 13 84 .8 188.07 1384.91 191.95 1384.99 192.27 1385 195.02 1384.89
195.65 1384.86 196.42 1384.65 198.65 1384 199.18 1383.95 204.38 1383.45
204 .39 1383.62 204.51 1383.65 206.51 1383.65 234.91 1376.55 250 1376.25
265.09 1376.55 293.49 1383.65 309.49 1383.97 312.69 1383.17 316.12 1384.02
316.22 1384.05 317.22 1384.03 328.01 1383.87 328.11 1383.87 328.51 1383.87
328.59 1383.37 330.01 1383.45 375.66 1384.36 411.72 1383.64 418.73 1383.29
421.73 1382.79 426.31 1383.93 426.4 1384 427.73 1384.35 430.23 1385
431.53 1385.34 432.09 1385.48 433.62 1385.06 433.8 1385 433.92 1385
448.43 1384.11 448.82 1384.09 449.28 1384. 06 450.14 1384 455.05 1383.51
456.38 1383.59 455.52 1383.58 457.07 1383.58 475.95 1383.61 490.75 1383.63

495.4 1383.67 495.97 1383.68 496.19 1383.68 496.21 1383.68 496.37 1383.68
496.7 1383.68 497.23 1383.69 500 1383.69

Manning'S n values num: 5
Sta n Val Sta n val Sta n val Sta n Val Sta n Val

*-******************************************************************************

.025 206.51 .032 234.91 .028 265.09 .032 293.49 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
206.51 293.49 97.24 100 102.97 .1 .3

Ineffective Flow num: 2
Sta L Sta R Elev Permanent

0 161.62 1385.78 F
319. 78 500 1385 F

CROSS SECTION

RIVER: River
REACH, Ellsworth RS, 9900

INPUT
Description: Channel Station 51999. 15
Station Elevation Data num: 95

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

0 1384.18 65. 94 1384.69 71. 87 1384.84 72.09 1384.85 72.25 1383
72.28 1383 73. 19 1383 79.19 1383.15 79.57 1383.16 80.25 1383.17
80.96 1383.18 80. 99 1383.18 82.83 1383.22 82.95 1383.22 83.4 1383.23
84.33 1383.49 84 .68 1383.51 85.55 1383.54 87.17 1383.6 94.47 1383.89

94.5 1383.89 109.34 1384.97 110.61 1385.05 112.8 1385.17 112.86 1385.17
112.91 1385.44 112.97 1385.44 113 .02 1385.72 113.24 1385.72 113.54 1385.72
116.79 1385.78 122.75 1385.9 127.38 1386 136.65 1386.69 140.76 1387
142.09 13 87 148.68 1387 155.99 1386.54 163.65 1386.17 165.56 1386
170.35 1385.78 174.54 1385.43 175.35 1385.38 182.35 1385 182.51 1385
182.65 1385 182.98 1385 184.78 1385 187.61 1385 188.68 1385
190.25 1384.97 190.4 1384.97 190.43 1384.97 194.94 1384.96 196.88 1384.48
198.78 1384 199.97 1385.2 234.91 1376.47 250 1376.17 265.09 1376.47
293.49 1383.57 309.49 1383.89 317.41 1381.91 325.94 1384.05 325.94 1384.04
335.94 1383.9 336 1383.9 335.49 1383.9 336.57 1383.4 335.59 1383.4
337.99 1383.48 338.09 1383.49 338.41 1383.49 383.73 1384.4 419.85 1383.59
426.87 1383.34 429.88 1382.84 437.91 1385.33 438.36 1385 440.83 1385.65
440.87 1385.65 440.91 1385.57 441.14 1385.66 442.07 1385.58 449.34 1385
450.23 1384.96 457.28 1384.58 460.85 1384.4 462.69 1384.25 471.75 1384.27
478.91 1384.29 485.54 1384.35 487.61 1384.4 489.49 1384.39 500 1384.35

Manning's n values num: 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val

* ** *** * ** ** *. * * * *. ****** ****.* ** *. * •• *** *** * *****" "*" ** *" ,,* * *** * * * **** * - ** ** * ***

.025 199.97 .032 234.91 .028 265.09 .032 293.49 .025

Bank Sta: Left Right Lengths: Left Channel Right Caeff Contr . Expan.
199.97 293.49 100 . 03 100 100.09 .1 .3

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

0 148.68 1387 F
316.49 500 1384 F

CROSS SECTION



RIVER, River
REACH: Ellsworth RS: 9800

INPUT •Description: Channel Station 52099.16
Station Elevat:,xl Data num= 97

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev----*.-,---------.,.",.,."-,-.,._- .. ,--,,.,--,-_._--**.***.***~********* •• ***.
0 1384.41 72.19 1384.97 73.37 1385 73.64 1385.68 73.83 1386

73.84 1386 73.85 1386 76.3 1386 79.2 1386 80.92 1386
84.55 1386 88.05 1386 89.48 1386 93.53 1386 100.69 1386.46

103.76 1386.37 103.86 1386.37 104.12 1386.38 108.12 1386.33 108.29 1386.34
108.41 1386.34 109.54 1386.36 112.08 1386.42 115.77 1386.45 121.18 1386.61
123.91 1386.69 129.62 1387 13 3.94 1387 133.97 1387 134.06 1387

134.2 1387 136.91 1387 137.01 1387 137.07 1387 137.1 1387
137.81 1387 141. 61 1386.72 14 8 .12 1386.35 152.4.7 1386 153.02 1385.97
160.6 1385.54 165.19 1385.17 156.52 1385.09 167.51 1385 176.21 1384.42

178.95 1384.26 181.78 1384 184.46 1383.8 185.14 1383.75 187.29 1383.6
194.74 1383.08 198.49 1383.07 200.62 1383.07 202.82 1383.06 204 .51 1383.49
206.51 1383.49 234.91 1376.39 250 1376.09 265.09 1376.39 288.53 1382.25
302.39 1383.12 303.88 1383.7 319.88 1384.02 320.25 1384.11 328.37 1384.13
331.29 1384.37 331.46 1384.33 332.47 1384.31 332.79 1384.31 344 . 06 1384.14
344.11 1384.14 344.61 1384.14 344.69 1383.64 346.08 1383.72 346.12 1383.73
391. 85 1384.65 427.97 1383.93 434.99 1383.59 438 1383.09 443.76 1384.52
445.5 1385 40.59 1385.52 448.33 1385.71 448.35 1385.24 448.37 1385

450.57 1385 453.27 1385 456.49 1385 458.23 1385.07 463.71 1385.28
465.9 1385.02 466.06 1385 466.34 1384.97 474.98 1384.08 489.44 1384.13

497.08 1384.12 500 1384.14

Manning's n Values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n val

.. ,-**.,-,-.------------,----",._------,---,-,,_._,-----,*,*----,-,-,-,--,-.---
.025 206.51 .032 234.91 .028 265.09 .032 288.53 .025

Bank Sta: Left Right Lengths: Left Channel Right Coe!f Contr. Expan.
206.51 302.39 105.55 100 93.83 .1 .3

Ineffective Flow num:::: 2
Sta L Sta R Elev Permanent

0 205.38 1383.77 F
294 .62 500 1383.77 F

CROSS SECTION

RIVER, River
REACH: Ellsworth RS, 9700

INPUT •Description: Channel Station 52199.16 (Riprap for Culvert C81
Station Elevat;ion Data nuT:".:::: 77

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************* ••• *********************.**** •• ***** ••• *** •• ** •• **** •• * •• *.

0 1384.71 4.24 1384.73 6.5 1384.74 10.16 1384.76 11.7 1384.77
12.99 1384.77 79.81 1382.48 80.24 1}92.3 80.49 1382.21 80.87 1382.11
86.93 1382.2 89.09 1382.27 94.43 1382.41 111.9 1382.79 113.85 1382.84

122.12 1383 139.03 1383.43 155.62 1383.81 159.26 1383.91 164.19 1384
168.52 1384.76 170.17 1385 174.18 1385.5 180.42 1385 180.79 1385
189.01 1384.04 189.39 1384 189.44 1383.99 190.27 1383.9 190.58 1383.86
193.68 1383.65 199.66 1383.24 199.71 :383.24 200.59 1383.21 200.96 1383.2
203.44 1383.14 204.51 1383.41 206.51 1383.41 234.91 1376.31 250 1376.01
265.09 1376.31 293.49 1383.41 311.68 1383.77 316.28 1382.62 321.1 1383.82
321.91 1383.9 331.48 1383.55 339.55 1384.57 339.78 1384.51 340.78 1384.49
348.81 1384.37 349.1 1384.37 349.31 1384.37 349.39 1383.87 350.81 1383.96
396.39 1384.87 432.39 1384.15 439.39 1383.8 442.39 1383.3 450.39 1385.36
451.51 1385.55 459.66 1385.14 462.49 1385 464.8 1384.88 468.56 1384.67
470. 97 1384.29 472.73 1384 473.73 1383.84 476.99 1383.32 484.12 1383.19
486.21 1383.17 492.57 1383.14 494 .35 1383.13 495.95 1383.13 497.31 1383.12
499.57 1383.11 500 1383.11

Manning'S n Values num:::: 3
Sta n Val Sta n val Sta n Val

.***.**.* ••••• **.*.*.*.***.***********~*.*******
.025 206.51 .04 293.49 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
206.51 293.49 99.48 100 100.56 .1 .3

Ineffective Flow num:::: 2
Sta L Sta R Elev Permanent

0 174.18 1385.5 F
396 . 05 500 1384.86 F

CROSS SECTION

RIVER, River
REACH: Ellsworth RS, 9600

INPUT
Description: Channel Station 52299.16 IRip-rap for Culvert C81
Station Elevation Data num:::: 79

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
** •• *.* •• **.**.*****.***************.**.** •••• *.* •• *****.*.*.****.*********.* •• *

0 1382.46 17.32 1381. 87 78.1 1382.19 79.81 1382.25 83.97 1382.33 •



65.26
110.25

154
166.9

183.06
189.26
274.77
331.75
346.05
393.15
437.41
447.84

454.66
470.52

483.1

1382.35
1383.06

1385.4
1386.46

1385
1383.53
1376.42
1384.83
1384.62
r385.11

1384
1384.99

1385
1383.49
1382.29

99.52
14 5.79
158.04
175.6

187.07
192. O.
305.97
332.75
346.12
429.15
439.04
447.84

460.61
473.43
488.37

1382.65
1384.19

1386
1386.29

1384.04
1384.22
1384.22
1384.81
1384.24
1384.39
1384.14

1385
1384.65

1383
1382.18

103.32
146.46
159.47
177.03

187.24
194.04
321. 97

343.8
346.14
436.15
441.73
447.93

465.19
475.54
499.72

1382.8
1384

1386.17
1386.29

1384
1384.22
1384.54
1384.65
1384.12
1384.04
1384.36

1385.1
1384.38
1382.67
1382.63

106.8
147.22
160.25
178.87

187.61
225.23
322.62
345.55
347.21
436.55
445.59

448.2
465.7
476.8

500

1382.99
1384.4

1386.18
1386

1383.92
1376.42
1384.38
1384.62
1384.18
1383.94
1384.69
1365.38

1384.3
1382.46
1362.64

108.98
151. 27

161.5
181.33
187.88

250
330.07
345.93
34 7 .55
437.29
447.82

449.7
467.45
479.91

1383
1385

1386.19
1385.42

1383.86
1375.93
1384.4

1384.62
13 84 .2

1384
1384.88
1385.29

1364
1382.38

Manning' 5 n Va lues
Sta n val

num:
Sta n Val

3
Sta n Val

.025 194.04 .04 305.97 .025

Bank Sta: Left Right
194.04 305.97

Ineffective Flow num=
Sta L Sta R Elev

o 166.9 1386.46
393.29 500 1385.12

CROSS SECTION

RIVER : River
REACH: Ellsworth

Lengths: Left Channel
96.99 100

2
Permanent

F
F

RS, 9500

Right
104.66

Coeff Contr.
.3

Expan.
.5

INPUT
Description: Channel Station 523~9.16

Station Elevation Data num= 72
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

o
108.27
134.27
150.31
160.64
170.16

250
336.69
348 96
439.1

449.54
450.74
463.24
473.85
498.33

1381.97
1383

1363.75
1385

1386.69
1386.24
1375.85
1384.66
1384.39
1384.32
1384.16
1385.11
1364.59

1383
1382.55

80.77
110.33

143.7

154.16
161.64
171.11
285.11
336.2
350.4

440.77
449.74
451. 78
466.95
475.7)

500

1362.4
1383
1384

1385.42
1386.71

1366
1376.55
1365.04
1384.47

1383.9
1384.41
1385.07
1384.42
1382.63
1382.61

84.43
113.48
144.79
155.86

169.2
171.73
316.31
339.19
396.04
441.67
450.25
453.47
467.62
476.96

1382.53
1383

1384.12
1385.91
1386.33
1385.85
1384.35
1385.02
1385.39

1384
1365
1365

1384.28
1382.39

93.4
114.79
145.98
156.18
169.63
172.59

332.3
348.51
396.69
443.04
450.3

457.52
468.9

483.67

1382.71
1383

1384.36
1385.97

1386.3
1387.12
1384.67
1384.89
1385.37

1384
1365.01
1384.83

1384
1362.29

96.22
130.27
14 6.68
156.41
170.08

214.9
33'.52

348.9
432.09
443.79
450.56
462.18
471.69
490.47

1382.75
1383.64

1384.8
1386

1366.26
1376.55
1384.11
1384.89
1384.67
1384.02
1385.07
1384.63
1383.44
1382.22

Manning' 5 n values num=
Sta n Val Sta n val

5
Sta n Val Sta n Val Sta n Val

.025 172.59 .032 214.9 .028 285.11 .032 316.31 .025

Bank Sta: Left Right
172.59 316.31

Ineffective Flow num=
Sta L Sta R Elev

a 161.84 1386.71
317.92 500 1384.75

CROSS SECTION

RIVER: River
REACH: Ellsworth

Lengths: Left
100.07

2
Permanent

F

F

Channel
100

Right
100

Coeff Contr.
. 3

Expan .
.5

INPlIT
Description: Channel Station 52499.16
Station Elevation Data num= 80

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

o
101. 8

110.05
14 0.98
144.61
157.81
166.29
171. 62
332.31

354
444.2

453.72
453.76
462.29
471.16
479.14

1382.17
1383
1383
13 84

1364.53
1386.6

1387
1387.29
1384.59
1365.24
1384.67
1383.62
1365.13
1385.04

1364
1362.72

86.31
102.28
:17.05
14 0.99
147.75
159.57
166.45

214 . 9
333.56
354.08
445.64
453.73
453.77
462.48
472.03
480.15

1382.63
1363

1383.3
1384
1385

1386.94
1386.97
1376.47
1384.27
1384.74
1364.31
1383.76

1366
1385.02
1383.91
1362.54

92.07
104.14
123.74
1.;\1.03
153.04
159.75
167.55

250
336.31

35:'.5
446.99
453.74
453.81
462.61
472.57
484.79

1382.63
1383

1363.46
1384

1385.75
1386.97
1386.61
1375.77
1385.46
1384.62

1384
1384
1386
1385

1383.86
1382.47

100.43
105.62
140.23
141.05
154.16
159.96
169.31
285.11
339.32
401. 14
453.52
453.75

454.3
465.6

473.24
492.7

1383
1383
1384
1384

1385.69
1387

1386.37
1376.47
1365.45
1365.64

1363.5
1384.77

1386
1364.66
1363.75
1382.37

101.61
108.8

140.35
141.93
154 . 62
161.03
170.78
316.31

353.6
437.19
453.72
453.75
458.48
467 08
477.49

500

1363
1383
1384

1384.14
1386
1387
1386

1384.27
1385.24
1385.02
1383.49

1385
1385.5

1384.46
1383

1382.49



Lengt.hs: Left Channel
59.46 59.46

num=
Sta n Val Sta n Val

Manning's n Values
Sta n Val

.025 171.62

Bank St.a: Left. Right.
171.62 316.31

Ineffective flow num=
Sta L Sta R Elev

o 166.29 1387
317.92 500 1384.67

CROSS SECTION

.032

Permanent
F
F

5
Sta

214.9

n Val

.028 285.11

Right
59.46

Sta

.032 316.31

Coeff Contr.
.3

n Val

.025

Expan.

.5 •
RIVER: River
REACH: Ellsworth RS, 9340.54

INPUT
Description: Begin Channel Bottom
Station Elevation Data num=

Sta E1ev Sta Elev

Transition, Begin Flow Contraction
16

Sta Elev Sta Elev Sta Elev

178.57
332.31
357.11
454.5

1385.5
1384.54
1385.01
1383.09

214.91376.42
338.48 1383
358.53 1385.1

250 1375.72
349.07 1385.62
404.17 1385.79

285.1 1376.42
356.53 1385.51
440.22 1385.25

316.31 1384.22
357.03 1385.51
447.23 1384.9

Manning's n values
Sta n Val

num=:
Sta n Val

4

Sta n Val Sta n Val

178.57 .04 214.9 .028 285.1 .04 316.31 .025

Bank Sta: Left Right
178.57 316.31

CROSS SECTION

RIVER: River
REACH: Ell swart h

Lengths: Left Cha~nel

25.88 25.88

RS, 9314.67

Right
25.88

Caeff Contr.
.3

Expan.
.5

Riprap Section
Data nurn",

Sta Elev

INPtIT
Description: Full
Station Elevation

Sta Elev

176.55 1385.99
303.15 1378.14

347.5 1384.82
357.54 1385.48

359.6 1385.16
447.68 1384.97

196.42
316.3

349.45
357.58
404.92
44 8.78

1378.08
1384.2

1385.31
1385.4

1385.84
1384.77

28
Sta

213.91
332.49
351. 58
358.11
405.2

456.13

Elev

1376.42
1384.53
1385.66
1385.41
1385.83
1382.94

Sta

250
338 73

j57
358.19
440.72

Elev

1375.7
13 84 .1

1385.58
1385.08
1385.31

Sta

285.09
346.91

357.5
359.02
441.68

Elev

1376.4
1384.87
1385.57
1385.13
1385.27 •Manning's n Values

Sta n Val
num=:

Sta n Val
3
Sta n val

176.55 .04 316. .025 456.13 .035

Bank Sta: Left
176.55

Ineffective Flow
Sta L Sta R

176.55 198
303 456.13

CROSS SECTION

RIVER: River
REACH: Ellsworth

Right
316.3

num=
Elev
1384
1384

Lengths: Left Channel
10 10

Permanent
F
F

RS, 9304.67

Right
10

Caeff Contr.
.3

Expan.
.5

INPUT
Description: Upstream End
Station Elevation Data

Sta Elev Sta

of Wing Wall
num= 16

Elev Sta Elev Sta Elev Sta Elev

175.54
34 7.08
358.43
456.95

1386.23
1384.81

1385.1
1382.86

195.68 1376.78
347 68 1384.66
359.85 1385.18

250 1375.69
351.78 1385.69
405.44 1385.86

303.14 1376.75
357.78 1385.6
441.45 1385.33

316.29 1384.19
358.35 1385.6
448.45 1384.98

Manning's n Values
Sta n Val

num=:
Sta n val

3
Sta n Val

175.54 175.54 .015 316.29 .025

Bank Sta: Left Right Lengths: Left Channel
175 54 316.29 15.85 15.85

Ineffective Flow num=
Sta L Sta R Elev Permanent

175.54 203 1384 F
297 456.95 1384 F

CROSS SECTION

Right
15.85

Coeff Contr.
.3

Expan.
.5

•



RIVER: River
REACH: Ellsworth RS, 9288.82

INPUT
Description: Upstream Face of C9
Station Elevation Data Dum..

Sta Elev Sta Elev
4

Sta Elev Sta Elev

210.5 1385 210.5 1375.68 289.5 1375.68 289.5 1385

Manning's n Values
Sta n val

num..
Sta n Val

3
Sta n val

210.5 210.5 .015 289.5

Bank Sta: Left Right
210.5 289.5

Lengths: Left Channel
81 81

Right
81

Coe!f Contr.
. 3

Expan .
.5

CULVERT

RIVER: River
REACH: Ellsworth RS: 9248

Sta Hi Cord Lo cord

12
57

2.6
Coordinates

lNp!JT

Description:
Distance from Upstream XS
Deck/Roadway Width
weir Coefficient
Upstream Deck/Roadway

numo= 2
Sta Hi Cord La Cord

1385.6 500 1385.6

Upstream Bridge Cross Section Data
Station Elevation Data num= 4

Sta Elev Sta Elev Sta Elev Sta Elev

210.5 1385 210.5 1375.68 289.5 1375.68 289.5 1385

Manning's n Values
Sta n val

num=
Sta n Val

3
Sta n Val

210.5 210.5 .015 289.5

Bank Sta: Left
210.5

Right
289.5

Coeff Contr.
.3

Expan.
.5

Downstream Deck/Roadway Coordinates
num.. 2
Sta Hi Cord La Cord Sta Hi Cord La Cord

1385.6 500 1385.6

Downstream Bridge Cross Section Data
Station Elevation Data num= 4

SCa Elev Sta Elev Sta Elev Sta Elev

210.5 1385 210.5 1375.61 289.5 1375.61 289.5 1385

Manning's n Values numo=
Sta n Val Sta n Val

3
Sta n Val

210.5 210.5 .015 289.5

Bank Sta: Left
210.5

Right
289.5

Coeff Contr.
.3

Expan.
.5

Upstream Embankment side slope
Downstream Err.bankment side slope
Maximum allowable submergence for weir flow
Elevation at which weir flow begins
Energy head used in spillway design
spillway height used in design
Weir crest shape

o horiz. to 1.0 vertical
o horiz. to 1.0 vertical

.95

Broad Crested

Number of culverts

Culvert Name Shape Rise Span
Culvert ~9 Box 8 12
FHWA Chart # 8 - flared wingwalls
FHWA Scale # 1 - wingwall flared 30 to 75 deg.
Solution criteria = Highest U. S. EG
Culvert Upstrm Dist Length Top n Bottom n Depth Blocked Entrance Loss Coef

o 81 .015 .015 1 .4
Number of Barrels '::"
upstream Elevation 1375.68
centerline stations

Sta. Sta. Sta. Sta. Sta. Sta.
217.5 230.5 243.5 256.5 269.5 282.5

DOw:1stream Elevation 1375.61
Centerline Stations

Exit Loss Coef
1



CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 9207.65

Sta.
217.5

Sta.
230.5

Sta.
243.5

Sta.
256.5

Sta.
269.5

Sta.
282.5

•INPUT
Description: Downstream Face of C9
Station Elevation Data num=

Sta Elev Sta Elev
4

Sta Elev Sta Elev

210.5 1385 210.5 1375.61 289.5 1375.61 289.5 1385

Manning's n values
Sta n Val

num=
Sta n Val

3
Sta n Val

210.5 210.5 .015 289.5

Bank Sta: Left
210.5

CROSS SECTION

RIVER: River
REACH: Ellsworth

Right
289.5

Lengths: Left Channel
14.17 14.17

RS: 9193.48

Right
14.17

Coeff Contr.
.3

Expan.
.5

INPUT
Description: Do..... nstream End of Wingwall
Station Elevation Data num= 16

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
~ .. ~ ~~ ~.~~ ~ .•.•.••••.•.............. ....•.•...•..•.•....•••.•.

171.54 1387.15
340.41 1384.58
355.57 1385.36
448.29 1384.56

Manning's n values
Sta n val

195.96 1376.68
341.93 1384.2
356.99 1385.44

num=
Sta n Val

250 1375.6
348.82 1385.95
402.6 1386.12

303.42 1376.67
354.99 1385.86
438.62 1385.58

316.32 1384.1
355.49 1385.86
445.63 1385.23

CROSS SECTION

Bank Sta: Left Right
171.54 316.32

Ineffective Flow num=
Sta L Sta R Elev

171.54 203 1384
297 448.29 1384

171. 54 .04 316.32 .025

Lengths: Left Channel
10 10

2
Permanent

F
F

Right
10

Coeff Contr.
.3

Expan.
.5

•RIVER: River
REACH: Ellsworth RS: 9183.48

INPUT
Description: End Full Riprap Section
Station Elevation Data num= 28

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
••••••••••••••••• - •••••••••••••••••••••••••••••••••• * ••• **.** •••••••••••••••••••

172.19
303.42
342.06
354.28

357.2
442.92

1386.98
1377.71
1384.48
1385.76
1385.46
1385.37

196.41 1377.65
316.32 1384.09
344.83 1385.18
355.19 1385.76
400.57 1386.12

446.3 1385.03

214.01 1376.31
332.08 1384.41
348.99 1385.96
355.68 1385.77
403.05 1386.14
448.981384.36

250 1375.59
335.21 1384.26
353.71 1385.89
355.69 1385.77
436.03 1385.63

285.12
340.54
354.2

355.77
439.25

1376.3
1384.67
1385.88
1385.39
1385.56

Manning'S n Values
Sta n Val

num=
Sta n Val

5
Sta n Val Sta n Val Sta n val

172.19 .04 196.41 .028 303.42 .04 316.32 .025 448.98 .032

Bank Sta: Left Right
172.19 316.32

Ineffective Flew num=
Sta L Sta R Elev

172.19 198 1384
302 448.98 1384

CROSS SECTION

RIVER: River
REACH: Ellsworth

Lengths: Left Channel
29.74 29.74

Permanent
F

F

RS: 9154.01

Right
29.74

Coeff Contr.
.3

Expan.
.5

174.14 1386.46 214.91 1376.27 250 1375.57 285.12 1376.27 316.32 1384.07
332.32 1384.39 335.5 1383.6 345.27 1386.04 354.29 1385.91 354.79 1385.91

INPUT
Description: End Channel
Station Elevation Data

Sta Elev Sta

Bottom Transition
num= 16

Elev Sta Elev Sta Elev Sta Elev

•



354 .87 1385.41 356.29 1385.49 401 88 1386.23 437.88 1385.65 444.88 1385.3

451 .03 1383.76

Manning's n Values num= 4

Sta n Val Sta n Val Sta n Val Sta n val
••••••• ************ •••••• ************* •• ********* •••••••• **** •••

174.14 .032 214.91 .028 285.12 .032 316.32 .025

Bank Sta: Left. Right Lengths: Left Channel Right Caeff Contr. Expan.
174.14 316.32 11.01 11.01 11.01 .1 .3

CROSS SECTION

RIVER: River
REACH, Ellsworth RS, 9143

INPUT
Description:
Station Elevation Data Dum:: 100

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
•• ** •••••••••••• ** ••••••• * •••••••••••••••• * ••••••• ** •••••••••••••• *** ••••••• ** ••

0 1382.79 20.06 1382 .85 42.22 1382.91 65.35 1382.97 81.36 1383.01
87 .73 1383.03 87.75 1383 .03 87.85 1383.03 88.06 1383.03 109.74 1383.94

112 .07 1384.03 112.12 1384 .03 112.19 1384.03 118.92 1384.35 120.98 1384.45
122.74 1384.54 133.85 1385.03 137.3 1385.19 155.57 1386.03 167.18 1386.2

168.86 1386.27 169.27 1386.17 169.81 1386.03 173.46 1385.12 173. 81 1385.03
174.28 1384.91 177.66 1384.07 177.82 1384.03 178.47 1384.03 179.11 1384.03

182.09 1384.46 214.9 1376.26 250 1375.56 285.11 1376.26 317.92 1384.46
318 1384.03 322.04 1384.03 334.25 1384.03 337.35 1384.03 337.41 1384

337.49 1383.9 338.14 1383.03 339.02 1382.83 339.28 1382.77 339.4 1382.74

339.4 1382.94 339.41 1383.03 339.42 1383.87 339.42 1384.03 339.42 1384.26

339.44 1385.03 339.44 1385.06 339.45 1385.58 339.45 1386.03 340.41 1386.1
340.57 1386.11 340.63 1386.12 340.66 1386.12 340.68 1386.12 340.7 1386.12
340.71 1386.12 340.74 1386.12 340.82 1386.12 341.1 1386.12 345.3 1386.06
347.07 1386.03 350.68 1385.8 356.24 1385.4 380.62 1385.94 384.8 1386.03
388.54 1386.1 403.26 1386.4 417.21 1386.12 421.87 1386.03 422.69 1386.01
439.29 1385.68 444.02 1385.31 447.51 1385.03 448.27 1384.84 451.51 1384.03

453.4 1383.68 455.1 1383.37 455.38 1383.31 455.39 1383.5 455.42 1384.03
456.16 1384.23 456.85 1384.42 457.21 1384.51 458.36 1384.81 464 .35 1384.52
474.47 1384.03 474.77 1384.02 474.85 1384.01 476.47 1383.71 480.08 1383.03
480.86 1382.88 484.24 1382.22 488.27 1382.21 493.06 1382.26 500 1382.51

Manning's n Values num= 5
Sta n val Sta n Val Sta n val Sta n val Sta n Val

••••••••• *.*****.*****.*****.**********.***.***.*********.**.* •• **** •• _* •••• **.*

.025 182.09 .032 214.9 .028 285.11 .032 317.92 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
182.09 317.92 43 43 43 .1 .3

Ineffective Flow num=
St. L Sta R Elev Permanent

317.92 500 1384.46 F

CROSS SECTION

RIVER: River
REACH, Ellsworth RS, 9100

INPUT
Descript ion: Channel Station 52799.16
Station Elevatio:1 Data num= 64

Sta Elev St. Elev Sta Elev Sta Elev Sta Elev
*.**** •• --**_ •• *****-***_ •••• ***.*.**-*** •• _*.**---****-** ••• **-----*_.*** •• ***.

0 1382.76 20.06 1382.82 42.22 1382.88 65. 35 1382.94 81. 36 1382.98
87.73 1383 87.75 1383 87.85 1383 88. 06 1383 109.74 1383.91

112.07 1384 112.12 1384 112.19 1384 118. 92 1384.32 120.98 1384.42

122.74 1384.51 133.85 1385 137.3 1385.16 155.57 1386 167.18 1386.17
168 86 1386.24 169.27 1386.14 169.81 1386 173.46 1385.09 173.81 1385
174.28 1384.88 174.4.7 1386.33 214 .89 1376.23 250 1375.53 285.1 1376.23

316.3 1384 03 332.31 1384.35 332.71 1384.25 339.68 1386.12 340.27 1386.11
340.68 1386.1 355.92 1385.88 356.23 1385.88 356.31 1385.38 357.73 1385.46
403.34 1386.38 439.36 1385.66 446.37 1385.31 452.48 1383.78 453.4 1383.65

455.1 1383.34 455.38 1383.28 455.39 1383.47 455.42 1384 456.16 1384.2
456.85 1384.39 457.21 1384.48 458.36 1384.78 454.35 1384.49 474.47 1384
4. 7 4 .77 1383.99 474.85 1383.98 476.47 1383.68 480.08 1383 480.86 1382.85
484.24 1382.19 488.27 1382.18 493.06 1382.23 500 1382.48

Manning I 5 n values num= 5
Sta n Val Sta n val Sta n val Sta n Val Sta n Val

*.******.*******.****.** ••• * •• ***** •••• ************ ••• *****.*****.**-**._*******

.025 174.47 .032 214.89 .028 285.1 .032 316.3 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
174.47 316.3 100.01 100 100.01 .1 .3

Ineffective Flow num: 1
Sta L Sta R Elev Permanent

317.92 500 1384.46 F

CROSS SECTION

RIVER, River
REACH: Ellsworth RS: 9000



INPUT
Description: Channel Station 52899. 16
Station Elevation Data num= 68

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev •••••••• *****.****** •• ***.***.**.*************** ••• ********** •••• ********.*.*****

0 1382.76 13 .8 1382.79 30.65 1382.84 56.31 1382.9 74.16 1382.95
74.62 1382.95 94.01 1383 9•. 09 1383 94.38 1383 94.6 1383
94.78 1383 107,72 1383.58 lC8.37 1383.61 117.36 1383.93 117,49 1383.94

119.31 1384 124.44 1384.18 128.22 138•. 32 133.02 1384.49 146.94 1384.99
146.99 1385 147.12 1385 167.8 1385.74 168.93 1385.79 170.18 1385.83

170.6 1385.72 173.49 13B5 175.24 1386.06 214 . 89 1376.15 250 1375.45
285.1 1376.15 316.31 1383.95 332.31 1384.27 336.85 1383.13 349 1386.16

350 1386.14 359.16 1386.01 359.34 1386.01 359.66 1386.01 359.74 1385.51
361.16 1385.59 406.77 1386.5 442.79 1385.78 449.79 1385.43 455.08 1384.11
455.71 1384 458.62 1383.57 458.98 1383.52 458.99 1383.69 459 1384
.59.88 1364.4 460.39 1384.63 461.19 1385 4. 61. 24 1385.02 461.48 1385.11

461.7 1385.09 463-.14 1385 468.36 1384.6 476.82 1384 477.22 1383.97
477.31 1383.97 478 1383.87 483.95 1383 484.15 1382.98 485.84 1382.76
488.65 1382.78 495.75 1382.75 500 1382.79

Manning'S n Values num= 5
Sta n Val Sta n val Sta n Val Sta n Val Sta n Val

••••• ***** •• *** •••• ***************************************************.*.*******

.025 175.24 .032 214.89 .028 285.1 .032 316.31 .025

Bank Sta: Left Right Lengths; Left Channel Right Coeff Centro Expan.
175.24 316.31 100 .08 100 100.06 .1 .3

Ineffective Flow num: 1
Sta L Sta R Elev Permanent

317.92 500 1384.35 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS, 8900

INPUT
Description: Channel Station 52999.16
Station Elevation Data Dum= 82

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev•.•••.•..••....•.•••... _.- •••••..... __ .....•. , .••••. , ...... ,.""., •.. , .. __ .,*.-
0 1382.74 9.21 1382.77 25.76 1382.81 27.52 1382.81 101.37 1383

101. 97 1383 102.09 1383 102.53 1383 113.45 1383.59 122.89 1384
126 .41 1384.13 129.8 1384.26 136.84 1384.52 143.74 1384.78 14 5.04 1384.83
146 .17 1384.87 149.48 1385 159.45 1385.39 166.77 1385.68 168.43 1385.75
169 .94 1385.81 170.26 1385.73 170.49 1385.67 173.16 1385 173.17 1385
175.21 1385.99 214.9 1376.07 250 1375.37 285.11 1376.07 316.31 1383.87
332.31 1384.19 336.49 1383.14 348.56 1386.17 349.55 1386.16 362.58 1385.96 •362.76 1385.96 363.08 1385.96 363.16 1385.46 364.58 1385.54 410.19 1386.45
446.21 1385.73 453.22 1385.38 457.5 1384.31 460.16 1384 462.18 1383.8
462. 58 1383.76 462.59 1383.96 462.59 1384 462.65 1384.48 462.68 1384.77
462.71 1385 463.6 1385.26 464.01 1385.38 464.32 1385.46 464.5 1385.51
464.59 1385.53 465.05 1385.65 467.59 1385.51 476.64 1385 481.62 1384.73

484.4 1384.59 485.17 1384.95 485.27 1385 485.95 1385.31 486.23 1385.44
487.42 1386 488.51 1386.5 489.62 1387 491.48 1387.84 491.83 1388
.; 92.09 1388.12 494.03 1389 495.75 1389.78 496.23 1390 497 . 13 1390.41
498.44 1391 498.78 1391.16 498.89 1391.2 498.92 1391.22 499.42 1391.56

499.9 1391.61 500 1391.59

Manning's n values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val--_ ••. ,_. __ •• __ ._*._.*-**-**.* .••••• *** •.. _.••.• **,***., ..• _* .. __ •• ,_.-._--*-,_ •

.025 175.21 .032 214.9 .028 285.11 .032 316.31 . 025

Bank Sta: Left Right Lengths: Left Channel Right ~oeff Contr. Expan.
175.21 316.31 105.14 100 94.38 .1 .3

Ineffective Flow num= 1
Sta L Sta R Elev Permanent

317.92 500 1384.27 F

CROSS SECTION

RIVER: River
REACH, Ellsworth RS, 8800

INP1..rr
Description: Cr.annel Station 53099. 16 (Riprap for Culvert CI0)
Station Elevation Data Dum= 64

Sta Elev Sta Elev Sta Elev Sta El~',f Sta Elev•." ..•..•. ,_ ... _.,.-._**--, ..• -•.. _•• _-_.,-, ..•••••• --*-_ •. __ ._ .• ** •. *,_ ••• **_.
0 1382.73 28.22 1382.8 38.26 1382.82 75.35 1382.88 82.2 1382.91

82.75 1382.91 104.71 1383 105.1 1383 105.46 1383 105.51 1383
105.81 1383 126.42 1383.96 127.24 1384 129.3 1384.1 14 9.61 1385
163.73 1385.49 169.76 1385.73 170.74 1385.49 172.7 1385 173.84 1384.72
175.44 1385.85 214.9 1375.99 250 1375.29 315.92 1376.32 316.02 1383.14
329.51 1383.41 348.57 1385.97 348.61 1385.97 349.56 1385.96 362.37 1385.77
362.83 1385.77 362.91 1385.27 364.33 1385.35 409.96 1386.27 446 1385.55
453.01 1385.2 457.2 1384.16 461.52 1384 462.34 1384 462.34 1384.01
462.45 1385 463.47 1385.19 463.86 1385.27 464.62 1385.4 467.9 1385.32
480.48 1385 484.2 1384.91 484 .78 1384.9 484.96 1384.98 485 1385
485.67 1385.3 487.21 1386 488.44 1386.56 489.41 1387 491. 34 1387.88 •491. 62 1388 492.16 1388.25 493.82 1389 494 . 65 1389.38 496.01 1390



497.03 1390.47 497 .12 1390.51 497.43 1390.52 500 1390.55

Manning's n Values num= 3

Sta n Val Sta n Val Sta n val
••••••••••• til ...................................... "''''. '" '" '"

. 025 175.44 . 04 316.02 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
175.44 316.02 105.5 100 95.16 .1 .3

Ineffective Flow num: 1
Sta L Sta R Elev Permanent

317.92 500 1384.19 F

CROSS SECTION

RIVER, River
REACH, Ellsworth RS, 8700

INPUT
Description: Channel Station 53199.16
Station Elevation Data num= 74

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
* ....... * ......................................... * •••••••• * •••••••• * ••••••••• * ••••

0 1382.65 25.38 1382.7 31.79 1382.73 33.53 1382.72 72.55 1382.88
74.9 1382.89 95.76 1382.98 95.78 1382.98 95.9 1382.98 9S.94 1382.98

101.59 1383 116.75 1383.62 123.08 1383.86 127.22 1384 128.36 1384
139.32 1384.32 142.15 1384.45 148.86 1384.66 152.03 1384.8 157.46 1385
164.16 1385 164.42 1384.99 166.65 1385.03 171.39 1385.07 171.89 1385.14
172.92 1384.88 175.47 1384.24 176.45 1384 177.65 1385.22 214 9 1375.91

250 1375.21 285.11 1375.91 316.31 1383.71 332.3 1384.03 333.59 1383.71

341. 62 1385.7 342.63 1385.68 354.97 1385.5 355.37 1385.5 355.47 1385.5
355.55 1385 356.97 1385.09 402.64 1386 438.7 1385.29 445.71 1384.94
448.75 1384.18 452.93 1384.4 455.02 1384.24 455.09 1384.24 455.13 1384.23
455.16 1384.23 455.23 1384.22 455.33 1384.22 455.94 1384.17 455.97 1384.19
457.22 1385 457.96 1385.47 458.02 1385.51 458.9 1385.49 478.28 1385.03
479.6 1385.59 480.58 1386 482.88 1386.97 482.95 1387 483.03 1387.03
485.3 1388 486.05 1388.32 4B7.6 1389 489.34 1389.78 489.82 13 90

490 1390.08 490.79 1390.45 496.03 1390.75 500 1390.98

Manning'S n Values num::: 5
Sta n Val Sta n val Sta n Val Sta n Val Sta n Val

....... * •••••• ** •••••••••••••••• * •••••••• * .... "' •••••••••••• "' •••• * •••••••••• * ••••••

.O:!5 177.65 .032 214.9 .028 285.11 .032 316.31 . 025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
177.65 316. 31 90.15 100 108.77 .1 .3

Ineffective Flow num= 1
Sta L Sta R Elev Permanent

J1 7.92 500 1384.11 F

CROSS SECTION

RIVER: River
REACH, Ellsworth RS, 8600

INPUT
Description: Channel Station 53299.16
Station Elevation Data num::: 81

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
............................ * .................... * •••••• * ...........................

0 1382.6 1.7 1382.6 4.13 1382.59 38.99 1382.73 44 .05 1382.74
62.55 1382.82 62.75 1382.83 63.62 1382.83 63.92 1382.84 70. 26 1382.86
73.79 1382.88 74.76 1382.89 103.36 1383 104.4 1383 104 .74 1383

107.65 1383 108.48 1383 108.65 1383 111.93 1383.14 135.96 1384
139.51 1384.16 148.23 1384.57 157.25 1385 159.12 1385.2 169.18 1385.77
169.2 1385.78 172.11 1385.05 172.3 1385 172.52 1384.94 173.06 1386.29

214.89 1375.83 250 1375.13 285.1 1375.83 316.3 1383.63 332.3 1383.95
333.88 1383.55 341. 22 1385.39 342.22 1385.37 353.4 1385.21 353.66 1385.21
353.74 1384.71 355.16 1384.79 400.75 1385.7 436.76 1384.98 443.76 1384.63
446.8 1383.87 448.38 1384 452.95 1384.39 453.76 1384.45 453.79 1384.56

453.89 1385 453.97 1385.01 4 S5. 14 1385.2 455.71 1385.26 455.76 1385.27
455.84 1385.31 456.95 1385.29 472.91 1385 474.45 1384.97 475.48 1384.95
475.57 1384.99 475.6 1385 476.37 1385.32 478.01 1386 478.68 1386.27
479.92 1386.75 480.15 1386.83 480.71 1387 480.72 1387 480.76 1387.01
481. 04 1387.14 482.76 1387.87 483.05 1388 483.17 1388.06 485.26 1389
487.3 1389.93 487.45 1390 488.3 1390.39 488.49 1390.48 492.0B 1390.63

500 1390.99

Manning'S n Values num= 5
Sta n Val Sta n val Sta n Val Sta n Val Sta n Val

.* •••••• * ........................................... * •• * ••••• * ................... *

.025 173.06 .032 214 .89 .028 285.1 .032 316.3 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
173.06 316.3 100.12 100 100.04 .1 .3

Ineffective Flo..... num,.. 1
Sta L Sta R Elev Permanent

317.92 500 1384.03 F

CROSS SECTION

RIVER: River



INPUT
Description: Channel Station 53399.16
Station Elevation Data num= 93

Sta Elev Sta Elev Sta

REACH: Ellsworth

o
28.82

100.22
109.08
110.89
167.38
172.79
214.89
335.45
355.75
445.85
455.98
456.51
456.63
475.85
476.02
480.67
485.67
489.16

1382.55
1382.66
1382.97

1383
1383
1385

1384.79
1375.75
1383.08
1384.94
1384.36
1384.69
1385.42
1385.52

1385
1385

1386.75
1388.69
1390.08

1. 46
29.42
100.6

109.28
111.11
168.23
173.59

250
343.56
355.83
44.7.88

455.98
456.6

456.64
475.89
476.04
481. 26
486.45
495.05

RS: 8500

1382.55
1382.67
1382.97

1383
1383
1385

1384.59
1375.05
1385.11
1384.44
1383.85
1384.77
1385.49
1385.53

1385
1384.99
1386.97

1389
1390.38

9.96
35.13
104.1

110.72
137.07
169.97
173.99
285.1

344.56
357.25
449.16
455.99
456.6

456 96
475.9

477.27
481.34
486.78

500

Elev

1382.57
1382.69
1382.98

1383
1383.8

1385
1384.48
1375.75

1385.1
1384.52

1384
1385

1385.5
1385.77

1385
1385.46

1387
1389.13
1390.62

Sta

26.64
42.99

104 .33
110.77
143.34
171.93
175.93

316.3
355.25
402.84
450.27
456.13
456.61
464 .04
475.92
478.34
481.43
489.02

Elev

1382.64
1382.74
1382.98

1383
1384
1385
1384

1383.55
1384.94
1385.43
1384.11
1385.11

1385.5
1385.48

1385
1385.86
1387.04

1390

Sta

27.06
45.14

105 27
110.82
164.65
172.66
178.15
332.31
355.49
438.85
451.95
456.36
456.62
474.17
475.98
478.71
483.93
489.08

Elev

1382.65
1382.75
1382.99

1383
1384.87
1384.82
1384.93
1383.87
1384.94
1384.71
1384.28
1385.3

1385.51
1385.07

1385
1386
1388

1390.04

•

Manning'S n Values
Sta n 'fal

num=
Sta n Val

5
Sta n Val Sta n val Sta n Val

.025 178.15 .032 214 .89 .028 285.1 .032 316.3 .025

Bank Sta: Left
178.15

Ineffective Flow
Sta L Sta R

317.92 500

CROSS SECTION

Right
316.3

num=
Elev

1383.95

Lengths: Le ft
101.68

1
Permanent

F

Channel
100

Right
98.5

Caeff Contr.
.1

Expan.
.3

INPUT
Description: Channel Station 53499.16
Station Elevation Data num= 60

Sta Elev Sta Elev Sta

RIVER: River
REACH: Ellsworth RS: 8400

o
67.57

138.29
171.29
177.71
316.31
357.32
440.75
457.98
479.78
485.84

490.2

1382.53
1382.8
1383.6

1385
1383.78
1383.47
1384.67
1384.45
1384.87

1385
1387.89

1389.9

10.66
69.85

151.51
171.83
178.76
332.31
357.66
447.75
458.67
480.22
486.07
491.21

1382.59
1382.8

1384
1384.88

1384.7
1383.79
1384.67

1384.1
1384.48
1385.23

1388
1389.94

14.06
79.25

154.37
173.39
214.9

334.99
357.75
452.04
464 .79
481.75
486.23
492.77

Elev

1382.61
1382.88
1384.16
1384.54
1375.67
1383.12
1384.17
1383.02

1384.4
1386

1388.07
1390

Sta

62.22
117.05
169.41
174.18

250
342.11
359.16
457.07

477.9
482.62
488.25
499.73

Elev

1382.8
1383
1385

1384.34
1374.97

1384.9
1384.26
1384 67
1384.22

1386.4
1389

1390.3

Sta

64.52
118.84
171. 02
175.53
285.11
343.11
404.75

457.9
479.46

483.9
488.71

500

Elev

1382.79
1383
1385
1384

1375.67
1384.88
1385.17
1384.92
1384.87

1387
1389.21
1390.31

•
~anning's n Values

Sta n Val
num=

Sta n Val
5
Sta n Val Sta n Val Sta n Val

.025 178.76 .032 214.9 .028 285.11 .032 316:31 .025

Bank Sta: Left Right
178.76 316.31

Ineffective Flow r.um=
Sta L Sta R Elev

317.92 500 1383.87

CROSS SECTION

RIVER: River
REACH: Ellsworth

Lengths: Left Channel
108.13 100

1
Permanent

F

RS, 8300

Right
92.32

Caeff Contr.
.1

Expan.
.3

INPUT
Description: Channel Station 53599.16
Station Elevation Data num= 70

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

o
41. 62

107.07
142.11
174.29

214 . 9
335.73
352.97
436.33
452.38
455.95

:382.56
~382.77

1382.99
1384

1384.23
1375.59
1382.85
1383.93
1384.22
1384.79
1385.09

9.64
77.96

107.22
142.73
174.62

250
342.59
354.39
443.31
453.55
464.76

1382.6
1382.88
1382.99
1384.03
1384.15
1374.89
1384.57
1384.01
1383.87

1385
1385

14.37
82.55

108.91
14 3.02
175.22
285.11
343.97
400.15
444.22
453.75
468.14

1382.59
1382.89

1383
1384.04

1384
1375.59
1384.55
1384.93
1383.65
1385.05
1384.85

16.96
100.75
139.73
169.8

177.38
316.31
352.67
435.28

445
453.9

475.98

1382.6
1382.97
1383.93
1384.87
1384.97
1383.39
1384.43
1384.24

1384
1385.1

1384.45

21. 81
106.95
141.56
172.01
177.39
332.31
352.89
436.28
447.52
453.95
476.92

1382.58
1382.99
1383.98

1384 8
1384.97
1383.71
1384.43
1384.22

1384
1385.11
1384.88 •



477.17 1385 478.88 1385.79 479. 33 1386 479.63 1386.14 481.47 1387
481.83 1387.17 483.61 1388 484 .51 1388.42 485.75 1389 487.6 1389.86
487.72 1389.92 487.8 1389.92 490. 58 1390 497.13 1390.2 500 1390 28

r-1anning's n values num= 5
Sta n val Sta n Val Sta n val Sta n val Sta n Val................................................................................

.025 177.39 .032 214.9 .028 285.11 . 032 316.31 .025

Bank Sta: Left Right Lengths: Left Channel Right Caeff Cantr. Expan.
177.38 316.31 91. 63 100 109.15 .1 .3

CROSS SECTION

RIVER.: River
REACH, Ellsworth RS, 8200

INPUT
Description: Channel Station 53699. 16
Station Elevation Data num= 79

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev•••.•......•....•.....•......•..•.•••.••.•..•......•.•.•••••...•...•...•....•.•.
0 1382.53 16.6 1382.68 44.71 1382.77 48.23 1382.78 62.1 1382.84

66.81 1382.86 69.01 1382.83 71.78 1382.82 76.63 1382.85 79.43 1382.86
84.77 1382.89 86.78 1382.92 97.76 1383 100.06 1383 103.05 1383
111. 4 1383 112.3 1383 114.18 1383 125.17 1383.25 149.39 1383.86

151.24 1384 153.99 1384.32 159.18 1385 164.96 1385.35 167.96 1385.53
168.52 1385.56 169.41 1385.52 169.43 1385.52 169.57 1385.49 171.51 1385
172.54 1384.74 175.51 1384 176.25 1385.17 214.9 1375.51 250 1374.81

285.11 1375.51 316.31 13B3.31 332.3 13B3.63 332.45 13B3.59 334.B4 13B4.33
335.84 1384.31 348.06 1384.14 348.19 1384.14 348.28 1383.64 349.69 1383.72
395.28 1384.63 431.28 1383.91 438.28 1383.56 441.28 1383.06 449.11 1385.04
449.68 13B5 450.13 1385.14 450.48 1385.25 456.BB 13B5.13 464.14 1385
468.28 1384.92 470.4 1384.88 471.78 1384.86 471.84 13B4.B9 472.11 1385
472.55 13B5.19 474.46 13B6 474.77 1386.13 476.B1 1387 477.79 1387.42
479.15 1388 480.02 1388.37 481 49 1389 482.9 1389.6 483.82 13 90
484.31 1390.21 484.7 1390.38 488.03 1390.48 496.03 1390.71 496.79 1390.37
497.61 1390 497.95 1389.85 499.84 1389 500 1388.93

Manning's n Values num= 5
Sta n Val Sta n val Sta n Val Sta n Val Sta n Val....•.•...••..............•.•••........•............•......•....................

. 025 176.25 .032 214.9 .028 285.11 .032 316.31 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
176.25 316.31 96 100 103.91 .1 .3

CROSS SECTION

RIVER: River
REACH: Ellsworth RS, 8100

INPUT
Description: Channel Station 53799. 16
Station Elevation Data num: 99

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev....•..•..•............•......••.••.••....•......•......••.....•.•......•...•••.
0 1382.61 15.18 1382.65 17.69 1382.66 27.6 13B2.7 30.95 1382.72

35 .27 1382.67 40.72 1382.64 43.98 1382.66 50.14 1382.69 53.57 1382.71
58 .77 1382.79 87.48 1383 87.79 1383 88.19 1383 90.55 1383
91 .99 1383 92.1B 1383 92.67 1383 97.27 1383 97.34 1383

98 13B3 112. B4 13B3.11 121.66 1383.18 124.9 1383.2 126.47 1383.21
127.9 1383.23 128.46 1383.21 129.11 1383.21 133.63 1383.41 142.21 1383.67

149.25 1383.B8 152.38 1383.96 153.86 1384 155.37 1384 160.03 1384
160.47 1383.23 160.6 1383 161.58 1383 161.88 1383 162.22 1383.13
164 . 54 1384 165.16 1384.27 166.86 1385 167.11 1385.11 167.18 1385.15
168.81 1385.18 169.8 1385.2 170.24 1385.09 170.61 1385 173.81 1384.2
174.61 1384 175.32 1385.32 214 .89 1375.43 250 1374.73 2B5.1 1375.43

316.3 1383.23 332.3 1383.55 336.11 1382.6 342.44 1384.18 343.44 1384.16
351.66 1384 04 352.01 1384.04 352.09 1383.54 353.51 1383.63 399.16 1384.54
434.05 1383.84 435.2 1383.82 441.76 1383.49 442.21 1383.47 445.22 1382.97

453 1 1385.35 453.22 1385 453.58 1385.09 454 86 1385.43 464.32 1385.35
474.74 1385.26 476.24 1385.88 476.52 1386 476.95 1386.18 478.91 1387
481.17 1387.95 481. 3 1388 481.49 1388.08 483.69 1389 484.66 1389.41
486.07 1390 487.24 1390 49 487.49 1390.6 487.62 1390.65 488.81 1390.69
498.92 1391 498.94 1391 498.96 13 91 498.99 1391 499.3 1391. 01
499.32 1391 499.33 1391 499.5 1390.92 500 1390.7

Manning's n Values num= 5
Sta n val Sta n Val Sta n Val s::.'" n Val Sta n Val

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• * •••••••••

.025 175.32 .032 214.89 .028 285.1 .032 316.3 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
175.32 316.3 100.26 100 100.05 .1 .J

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 8000

INPUT



Description: Channel Station 53899 .16
Station Elevation Data num= 115

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
.** ••••••• *.* •• *.***********.******** •• ****.*************************.**.*** •• ** •0 1382.5 .9 1382.49 9.29 1382.45 10.91 1382.46 20.74 1382 51

22.19 1382.52 30.85 1382.66 42.55 1382.74 78.74 1383.4 84.65 1383.5

100 1383.62 102.05 1383.63 104.63 1383.64 107.99 1383.65 112.52 1383.66

113.57 1383.66 117.65 1383.98 117.87 1384 117.9 1384 118.11 1384

123.83 1384.35 124.86 1384.4 125.72 1384.45 126.45 1384.49 127.07 1384.52

127.61 1384.55 128.07 1384.58 134.7 1384.94 135.44 1384.94 135.75 1384.94

135.98 1384.94 142.58 1384.93 143.88 1384.91 145.62 1384.88 148.07 1384.83

150.36 1384.81 152.9 1384.76 154.44 1384.73 155.49 1384.68 160.41 1384.5

161. 5 1384.5 163.1 1384.49 163.45 1384.49 163.92 1384.49 164.05 1384.49

166.9 1384.48 172.52 1384.13 172.87 1384.22 173 1384.14 173.22 1384.01

173.25 1384 173.25 1383.84 173.28 1383.23 173.43 1383.2 174.33 1383

176.05 1383 177.89 1383 180.78 1383 181.15 1383 181.99 1383.15

183.7 1383.15 214 . 9 1375.35 250 1374.65 285.11 1375.35 316.3 1383.15

332.3 1383.47 334.67 1382.88 337.55 1384.03 338.52 1384.14 338.86 1384.15

339.34 1384.27 340.1 1384.46 340.73 1384.45 341.1 1384.45 344.34 1384.4

346.1 1384.37 353 .41 1384.27 356.72 1384.22 356.87 1384.22 357.22 1384.22

357.28 1383.87 357.3 1383.72 358.3 1383.78 358.72 1383.8 369.93 1384.03

404.37 1384.72 407.57 1384.65 428.93 1384.23 438.92 1384.03 440.41 1384

4~6.9 1383.68 447.42 1383.65 450.16 1383.2 450.43 1383.15 451.16 1383.37

458.32 1385.48 460.43 1385.75 477.43 1385.46 479.59 1385.43 479.73 1385.48

479.93 1385.57 480.96 1386 482.33 1386.57 483.36 1387 485.12 1387.72

485.8 1388 486.18 1388.15 488.26 1389 489.34 1389.44 490.73 1390

491.57 1390.34 492.42 1390.68 494.76 1390.8 498.47 1391 500 1391.06

Manning's n Values num= 5
Sta n val Sta n Val Sta n Val Sta n Val Sta n Val

**********************************************.*********************************

.025 183.7 .032 214.9 .028 285.11 .032 316.3 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
183.7 316.3 105.08 100 94.7 .1 .3

CROSS SECTION

RIVER; River
REACH: Ellsworth RS, 7900

INPUT
Description: Channel Station 53999. 16
Station Elevation Data num", 162

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
*********.*********.*********************************.**************************

0 1383.05 .35 1383.06 3.85 1383.12 5.97 1383.16 9.87 1383.22

11 1383.24 13.78 1383.28 16.49 1383.39 16.72 1383.4 16.92 1383.41 •17.08 1383.41 17.25 1383.42 17.44 1383.43 17.65 1383.44 21. 86 1383.6

22.35 1383.63 23.09 1383.66 24.22 1383.71 25.37 1383.76 26.42 1383.81

27.81 1383.87 28.4 1383.9 29.39 1383.95 30.58 1384 30.84 1384.01

32.15 1384.07 35.13 1384.21 36.44 1384.27 37.08 1384.3 37.41 1384.31

37.69 1384.32 37.92 1384.34 38.13 138•. 34 38.36 1384.36 38.59 1384.37

40.73 1384.47 45.63 1384.49 46.3 1384.48 47.17 1384.47 48.35 1384.46

53.06 1384.45 54.73 1384.41 58.68 1384.4 59.75 1384.39 61. 9 1384.39

63.73 1384.47 65.68 1384.57 67.35 1384.49 72.21 1384.62 72.29 1384.62

72.39 1384.62 75.71 1384.64 78.83 1384.76 81.86 1384.82 84.13 1384.47

84.58 1384.36 85.14 1384.24 85.67 1384.15 86.41 1384 86.43 1384

87.06 1383.87 87.37 1383.8 87.69 1383.74 89.04 1383.56 89.85 1383 28

90.63 1383 90.72 1382.97 90.8 1382.94 92.36 1382.39 93.46 1382

93.85 1381.86 94.21 1381.74 95.14 1381.4 96.24 1381 96.38 1380.95

96.49 1380.91 97 5 1380.53 98.66 1380.09 98.75 1380.05 98.88 1380

100.04 1379.55 101.44 1379 101.64 1378.92 102.07 1378.75 103.21 1378.29

103.95 1378 104.86 1377.64 1C6.49 1377 106.64 1376.94 107.02 1376.79

108.23 1376.31 109.02 1376 109.75 1375.71 110.78 1375.32 111.01 1375.22

111.13 1375.17 111.29 1375.11 111.34 1375.09 111.49 1375.03 111.56 1375

111.65 1374.97 111.78 1374.92 112.2 1374.78 112.48 1374.68 112.63 1374.63

112.87 1374.54 118.11 1374.46 120.15 1374.38 121.57 1374.33 123.04 1374.27

124.52 1374.16 128.39 1374.04 130.35 1373.98 134 .44 1374.03 170.6 1383.07

182.09 1383.47 183.7 1383.07 214.9 1375.27 250 1374.57 285.11 1375.27

316.31 1383.07 332.31 1383.39 332.76 1383 5 340.82 1383.41 346.04 1383.61

350 1384.6 351 1384.58 359.51 1384.46 359.95 1384.46 360.01 1384.46

360.1 1383.96 361.51 1384.04 407.1 1384.95 441.42 1384.26 443.1 1384.23

449.84 1383.89 450.1 1383.88 453.1 1383.38 453.37 1383.47 460.98 1386

461. 17 1385.6 462.76 1386 462.79 1386.01 462.89 1386.04 463.35 1386.03

464.07 1386.01 464.49 1386 466.22 1385.95 481. 73 1385.44 482.67 1385.84

483.03 1386 484.13 1386.48 485.35 1387 487.35 1387.87 487.66 1388

489.3 1388.7 489.99 1389 490.49 1389.22 492.32 1390 492 . 64 1390.14

494.31 1390.85 500 1390.94

Manning'S n Values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val

******************************************************************************.*

.025 183.7 .032 214.9 .028 285.11 .032 316.31 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
182.09 316.31 100.63 100 99.55 .1 .3

Ineffective Flow num: 1
Sta L Sta R Elev Permanent

0 182.09 1383.47 F

CROSS SECTION •



RIVER, River
REACH: Ellsworth RS: 7800

INPUT
Description: Channel Station 54099. 16
Station Elevation Data num= 119

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
••• *****************************************************************************

0 1380.73 .85 1380.4 1.92 1380 2.32 1379.85 2.72 1379.7
4.57 1379 5 .27 1378.74 7.1 1378 7.25 1377.94 9.22 1377.08

9.4 1377.01 9 .41 1377 9.44 1376.99 11.62 1376 12.73 1375.5
13.83 1375 15 1374.47 15.96 1374.04 16.04 1374 16.11 1373.97
16.32 1373.87 16.37 1373.85 16.64 1373.83 16.69 1373.83 17.79 1373.76
18.07 1373.74 18.52 1373.7 21.73 1373.44 22.88 1373.34 25.68 1373.11
26.39 1373.06 27.11 1373 28.08 1372.92 32.59 1372.58 38.':; 4 1372.58
48.39 1372.65 53.68 1372.67 60.39 1372.64 64.23 1372.53 66.31 1372.5
72.97 1)72.35 80.91 1372.29 81.47 1372.31 81. 66 1372.31 87.94 1372.44
91.95 1372.48 92.42 1372.48 95.78 1372.5 99.3 1372.54 104.06 1372.64

109.66 1372.83 111.62 1372.9 112 1372.92 112.97 1372.97 113.55 1373
114.19 1373.04 114.57 1373.05 114.81 1373.06 115.01 1373.07 115.2 1373.07
122.03 1373.16 122.71 1373.17 125.13 1373.27 125.48 1373.28 129.7 1373.44
131.18 1373.82 131.88 1374. 132.53 1373.47 170.6 1382.99 182.09 1383.39
183.7 1382.99 214.9 1375.19 250 1374.49 285.J1 1375.19 316.31 1382.99
332.3 1383.31 333.53 1383.61 335.95 1383.59 341 . .:; 1384.96 342 . .; 1384.94

357.66 1384.72 357.83 1384.72 357.91 1384.22 359.33 1384.3 404.91 1385.22
440.91 1384.5 447.91 1384.15 450.91 1383.65 458.83 1385.93 459.03 1385.54
460.85 1386 461.39 1386.13 461.64 1386.2 461.67 1386.04 461.67 1386
467.27 1385.83 480.34 1385.42 481. 04 1385.74 481.61 1386 483.13 1386.69
483.82 1387 484.16 1387.15 486.04 1388 486.88 1388.38 488.26 1389
489.13 1389.39 490.49 1390 491.84 1390.61 492.34 1390.83 492.72 1391
492.73 13 91. 01 492.76 1391. 02 493.99 1391.05 496.37 1391.12 497.12 1391.15
497.43 1391.15 497.58 1391.16 499.15 1391.2 500 1391.18

~anning's n Values Dum= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val

•••••••••••••••••••••••••••••••••• * ••••••••••••••••••••••••••••••• * •• * ••• * ••••••

.025 183. .032 214.9 .028 285.11 .032 316.31 .025

Bank Sta: Left Right Lengths: Left Channel Ri.ght Coeff Contr. Expan.
182.09 316.31 92.33 100 107.1 .1 .3

Ineffective Flow nam= 1
Sta L St. R Elev Permanent

0 182.09 1383.39 F

CROSS SECTION

RIVER: River
REACH, Ellsworth RS, 7700

INPUT
Description: Channel Station 54199. 16
Station Elevation Data num= 185

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
•• _* ••••••••••••••••• _*.* •• ** •••• * ••• ***-*_ ••• - •••• * ••• _*-* ••••• --._ •••••• _*----

0 1372.14 2.15 1372.22 2.76 1372.25 3.08 1372.26 3.19 1372.26
10.97 1372.58 17.96 1372.69 20.02 1372.75 20.38 1372.76 20.73 1372.77
21.03 1372.78 21.26 1372.79 21. 9 1372.8 24.47 1372.87 29.54 1373
31. 08 1373.04 31. 84 1373.06 38 1373.21 44.74 1373.36 51.14 1373.51
55.57 1373.5 58.84 1373.59 59.24 1373.6 59.97 1373.63 61. 3 1373.67
63.02 1373.73 66.15 1373.86 67.42 1373.89 69.54 1373.95 69.56 1373.96
69.65 1374 69.81 1374.07 70.36 1374.29 70.57 1374.36 70.99 1374.52

71 1374.52 71.25 1374.59 71. 81 1374.79 72.31 1375 72.34 1375.01
72.96 1375.28 73.65 1375.57 74.38 1375 87 74.68 1376 76.08 1376.59
77.06 1377 77.81 1377.31 79.43 1378 79.55 1378.05 79.87 1378.19
81. 36 1378.81 81.8 1379 83.08 1379.54 84.16 1380 84.7 1380.23
85.37 1380.51 86 53 1381 87.07 1381.23 87.33 1381. 33 88.08 1381.62
89.12 1382 90.21 1382.38 90.92 1382.39 91.36 1382.37 92.88 1382.34

101. 22 1382.63 104.15 1382.63 108.37 1382.7 114.59 1382.76 119.75 1382.76
122.48 1382.91 123.65 1382.95 125.01 1383 125.58 1383 125.96 1383
126.63 1383 127.13 1382.21 127.25 1382 127.36 1381.66 127.65 1381
128.27 1380.05 128.33 1380.02 128.39 1380 128.43 1380 128.57 1380
128.62 1380 128.85 1380 130.13 1379.12 130.26 1379 130.39 1378.91
130.79 1378.64 130.93 1378.81 131 . 08 1379 131.52 1379.53 131. 9 1380
132.71 1380.98 132.73 1381 132.9 1381 132.97 1381 133.88 1381.27
13 5.02 1381. 61 135.35 1381.71 135.86 1381. 86 136.33 1382 137.66 1382.19
138.41 1382.29 138.63 1382.32 138.8 1382.34 138.93 1382.35 140.34 1382.61
141.88 1382.69 146.72 1382.89 14 E. 87 1382.88 146.88 1382.88 146.89 1382.88
146.94 1382.88 147.04 1382.88 151.84 1382.57 152.03 1382.59 153.57 1382.84
155.45 1382.84 156.47 1382.76 158.65 1382.66 160.66 1382.56 161.37 1382.52
161.68 1382.5 161.85 1382.54 163.47 1382.81 170.09 1382.98 171.05 1383
171. 09 1383 176.07 1383.12 176.56 1383.13 176.77 1383.14 176 8 1383.13
177.33 1383 178.49 1383 178.96 1383 180.48 1383 181.94 1383
182.09 1383.31 182.83 1383.12 214 .89 1375.11 250 1374.41 285.1 1375.11

316.3 1382.91 332.3 1383.23 334.74 1383.84 344.55 1383.63 346.65 1383.74
352.32 1385.14 353.33 1385 13 362.51 1384.99 362.58 1384.99 363.01 1384.99
363.09 1384.49 364 . 51 1384.58 410.2 1385.5 446.29 1384.78 453.3 1384.43
456.31 1383.93 464.13 1386.22 464.46 1386 464.69 1386.06 465.9 1386.36
468.66 1386.26 476.04 1386 481.96 1385.79 485.51 1385.66 485.91 1385.82
486.33 1386 487.34 1386.41 488. 77 1387 490.64 1387.77 491. 2 1388
492.46 1388.52 493.64 1389 493. 91 1389.11 495.94 1389.95 496.07 1390
496.09 1390.01 498.24 1390.91 498. 93 1390.95 499.85 1391 500 1391.01

Manning'S n Values num= 5
St. n Val Sta n Val Sta n Val Sta n Val Sta n Val



********************************************************************************

.025 182.83 .032 214 .89 .028 285.1 .032 316.3 .025

Bank Sta: Left Right Lengths: Left Channel Right Caeff Contr. Expan.
182.09 316.3 100.03 100 100.01 .1 .3 •Ineffective Flow num", 1

Sta L Sta R Elev Permanent
0 182.09 1383.31 F

CROSS SECTION

RIVER; River
REACH: Ellsworth RS, 7600

INPUT
Description: Channel Station 54299.16
Station Elevat'::"on Data num= 110

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

0 1377.48 .06 1377.5 .54 1377.67 1.49 1378 1. 78 1378.1
2.06 1378.2 3.27 1378.62 4.34 1379 4.73 1379.14 5.11 1379.27
6.21 1379.66 7.18 1380 7.39 1380.07 7.5 1380.11 8 42 1380.44
8.59 1380.5 9.57 1380.85 9.78 1380.92 10 1381 11.36 1381.47
11.4 1381.49 11.43 1381. 5 15.35 1381.95 15.78 1382 17.05 1382.04

23.14 1382.3 23.76 1382.28 25.38 1382.27 34.32 1382.16 36.51 1382.14
36.77 1382.13 37.03 1382.12 37.21 1382.11 37.27 1382.11 37.31 1382.11
37.32 1382.1 37.34 1382.11 39.55 1382.25 39.63 1382.26 39.69 1382.26
39.74 1382.27 43.15 1382.53 45.69 1382.5 47.82 1382.5 54.62 1382.49
57.32 1382.54 59.03 1382.58 64.12 1382.51 86.54 1382.36 88.34 1382.37
89.96 1382.42 108.31 1382.84 108.8 1382.83 109.11 1382.83 109.32 1382.83

110.64 1382.83 122.8 1382.69 127.02 1382.77 129.12 1382.79 131.38 1382.73
135.04 1382.82 138.32 1382.9 14 0.16 1382.91 14 0.22 1382.91 140.29 1382.91

140.9 1382.91 148.98 1382.94 177.07 1382.98 177.09 1382.99 177.1 1382.99
179.28 1383 180.25 1383 182.09 1383.23 183.03 1382.99 214.89 1375.03

250 1374.33 285.11 1375.03 316.31 1382.83 332.31 1383.15 335.26 1383.89
339.39 1383.84 34 9.2 1384.08 354.73 1385.47 355.73 1385.45 369.36 1385.25

369.8 1385.25 369.86 1385.25 369.95 1384.75 371.37 1384.83 417.06 1385.75
453.14 1385.04 460.16 1384.69 463.16 1384.19 470.21 1385.95 470.29 1386
470.61 1386.08 471.92 1386.39 473.75 1386.21 475.33 l386 491.52 1385.71
492.67 1385.69 492.69 1385.7 493.15 1385.89 493.43 1386 493.51 1386.03
495.86 1387 497.92 1387.85 498.29 1388 498.41 1388.05 500 1388.71

Manning's n Values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val

**************************************-**.*.*********************.**************

.025 183.03 .032 214.89 .028 285.11 .032 316.31 .025

Bank Sta: Left Right Lengths: Left Channel Right Cae!f Contr. Expan. •182.09 316 .31 102.51 100 99.47 .1 .3
Ineffective Flow num= 1

Sta L Sta R Elev Permanent
0 182.09 1383.23 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS, 7500

INPUT
Descript ion: Channel Station 54399.16
Station Elevation Data num= 111

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
************************.*.***.********* •• ************ •••• **********************

0 1380.03 1.4 1380.27 4.97 1380.58 5.7 1380.63 5.92 1380.65
6. 14 1380.66 6.34 1380.67 6.51 1380.67 8.56 1380.75 8.7 1380.75
8 .88 1380.77 9.12 1380.78 9.44 1380.81 9.9 1380.84 10.22 1380.86

10.78 1380.89 11.3 1380.91 11.86 1380.95 12.17 1380.95 12.37 1380.95
12.7 1380.95 12.83 1380.96 13.28 1380.97 14.01 1381 14 .1 1381

15.12 1381.06 15.16 1381.04 15.25 1381. 07 15.56 1381.1 18.55 1381.5
21. 1 1381.72 21. 52 1381.74 23.18 1381.92 25.1 1382 25.2 1382

25.46 1382 25.89 1382.02 26.08 1382.02 26.57 1382.03 28.72 1382.11
36.79 1382.23 40.64 1382.38 42.65 1382.44 45.83 1382.53 48.72 1382.59
51. 83 1382.65 52.12 1382.65 52.37 1382.65 56.27 1382.63 59.43 1382.61
60.45 1382.57 60.81 1382.57 64.88 1382.5 66.1 1382.55 70.33 1382.76
70.61 1382.76 70.74 1382.76 70.78 1382.76 71.42 1382.77 72.48 1382.77
90.56 1382.85 107.26 1383 108.28 1383 110.16 1383 113.01 1383

115.21 1383 118.02 1383 160.59 1383.46 163.95 1383.49 173.67 1383.68
173.9 1383.62 176.44 1383 177.15 1383 179.32 1383 179.87 1383.7
214.9 1374 95 250 1374.25 285.11 1374.95 316.31 1382.75 341 . 91 1383.26

343.99 1383.78 355.17 1384.19 358.82 1384.24 364.51 1385.66 365.51 1385.65
375.76 1385.5 375.99 1385.5 376.07 1385 377.49 1385.08 423.1 1386
459.12 1385.28 466.13 1384.93 469.13 1384.43 474.2 1385.7 475.2 1386
475.45 1386.06 475.87 1386.15 476.6 1386.32 476.64 1386.03 476.64 1386
477.45 1386 477.49 1386 477.58 1386.01 477.61 1386.01 477.93 1386.01
478.24 1386 485.15 1385.89 498.62 1385.68 499.14 1385.91 499.34 1386

500 1386.29

Manning'S n values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val

.***********~.**********.**.****.********.*********.*• •• *********** •••• *********

.025 179.87 .032 214.9 .028 285.11 .032 316.31 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. •



179.B7 316.31
Ineffective Flow num=

Sta L Sta R Elev
o 182.09 1383.15

CROSS SECTION

RIVER: River
REACH: Ellsworth

109.18
1

Permanent
F

RS, 7400

100 89.79 .1 .3

INPUT
Description: Channel Station 54499.16
Station Elevation Data num:: 72

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

o
89.47

100.22
172.56
176.16
186.5

337.57
360.44
373.72
374.92
457.54
465.86
475.7

497.12
499.92

13B2.6
1383
1383

1383.7
1383

13B1.97
1383.09
1385.92
1385.72
1385.26
13B5.48

1385.1
1386

1385.69
1387.03

9.77
94.94

100.77
172.64
176.56

214.9
340.41
360.92
373 .94
)75.72

458.02
472.28
475.91

497.2

500

1382.72
1383
1383

1383.7
1383

1374.87
1383.8

13B5.91
1385.72

1385.3
1385.45

1386
1385.96
1385.73
1387.07

13.13
95.78
102.3

173 33
176.74

250
352.65
363.47
)74.22
391.16
464.56
473.12
476.03
497.76

1382.74
1383
1383

1383.7
1383

1374.17
1384.13
1385.87
1385.72
1385.61
1385.13
1386.12
1385.94

1386

17.B5
98.56

102.81
173.6
177.3

285.11
353.28
365.96
374.26
421. 44
464.62
474.17
476.08

499.8

1382.76
1383
1383

1383.63
1383

1374.87
1384.29
1385.84
1385.44
1386.2

1385.11
1386.26
1385.93
1386.97

23.01
99.16

107.85
175.35
179.49
316.31
359.91
369.81

374.3
446.78
465.21

474.9
495.52
499.86

1382.76
1383
1383

1383.2
138J.72
1382.67
1385.93
1385.78
1385.22
1385.69
1384.96
1386.14
1385.71

1387

Manning' 5 n values
Sta n Val

num:
Sta n Val

5
Sta n val Sta n val Sta n Val

.025 186.5 .032 214.9 .028 285.11 .032 316.31 .025

Bank Sta: Left Right
179.49 316.31

CROSS SECTION

RIVER: River
REACH: Ell sworth

Lengths: Left Channel Right
96.46 100 105.69

RS, 7300

Cae f f Contr.
.1

Expan.
.3

INPUT
Description: Channel Station 54599.16
Station Elevation Data num= 68

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

o
61.12

174.22
175.79

250
350.17
367.34
450.45
465.52
466.7
468.7

490.44
493.17
499.17

1382.83
1383

13B3 37
1383.13
1374.09
1384.13
1385.99
1385.76
1386.06

13 86
1385.9

1385.69
1387.03

1390

22.92
65.23

174.84
176.29
285.11
357.22
367.42
457.45
466.36
467.34
469.35
490.58
495.12
499.55

1383
1383

1383.37
1383

1374.79
1386.14
1385.49
1385.41
1386.18

1386
1385.83
1385.76

1388
1390.19

37.95
134.87
174.87
179.55

316.3
358.18
368.75
458.88
466.36
467.61
473.93
491.07

496

500

1383
13B3.53
1383.36
1382.67
1382.59
1386.12
1385.57
1385.05
1386.15

1386
1385.79

1386
1388.43
1390.41

41. 79
139.54
174.89
180.46
332.31
366.84
368.84
464.65
466.37
467.68
487.54
492.89
497.15

1383
1383.58
1383.36

1383.4
1382.91
1385.99
1385.58
1385.99

1386
1386

1385.69
1386.9

1389

54.51
143.95
174.94
214.9

336.55
367.31
414.44
465.07

466.43
467.89
490.41

493.1
498.54

1383
1383.59
1383.34
1374.79
1383.97
1385.99
1386.48

1386
1386

1385.98
1385.67

1387
1389.69

Manning I 5 n Values
Sta n Val

num:
Sta n Val

5
Sta n Val Sta n Val Sta n val

.025 180.46 .032 214 . 9 .028 285.11 .032 316.3 .025

Bank Sta: Left
180.46

CROSS SECTION

RIVER: River
REACH: Ellsworth

Right
316.3

Lengths: Left Channel Right
97.94 100 102.45

Coeff Contr.
.1

Expan.
.3

INPUT
Description: Channel Station 54699.16
Station Elevation Data num: 62

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

o
22.1

31 18
173.7

179.59
332.31
366.42

414
464.32
470.48

1382.88
1383
1383

1383.51

13~3.53

1382.83
1386.26
1386.75
1386.1

1386.03

19.55
23.7

84.85
173.72
214.89
338.41
366.51

450
464 .37
472.75

1382.99
1383

1383.22
1383.5

1374.71
1384.35
1386.26
1386.03
1386.1

1386

20.34
25.22
95.92

173.84
250

344.44
366.92

457
464.7

4B1.32

1382.99
1383

1383.26
1383.47
1374.01
1384.54
1386.26
1385.68

1386.1
1385.84

21. 9
28.87

173.68
175.73

285.1
350.6

367
458.03
465.88
488.98

1383
1383

1383.51
1383

1374.71
1386.49
1385.76
1385.43
1386.01
1385.69

21.94
30.26

173.69
176.76

316.3
351.6

368.42
463.37
468.5

489.34

1383
1383

1383.51
1382.9

1382.51
1386.48
1385.84

1386
1386.06
1385.85



489.68 1386 491.17 1386.67 491.91 1387 493 .81 1387.86 494.12 1388
494.79 1388.31 496.26 1389 497.58 1389.62 498 .39 1390 498.61 1390.1
499.36 1390.45 500 1390.76

Manning's n Values num= 5 •Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val
*******-----*-****************-***.* ••• *.* •• ***-.*-.*.*****.*.*.-.*.*****.**-**.

.025 179.59 .032 214.89 .028 285.1 .032 316.3 .025

Bank Sta: Left Righo Lengths: Left Channel Right Coeff Contr. Expan.
179.59 316.3 100.01 100 100.03 .1 .3

CROSS SECTION

RIVER: River
REACH, Ellsworth RS, 7100

INPUT
Description: Channel Station 54799. 16
Station Elevation Data num= 61

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
*******.****.**.****.***.* •• *.**** •• ****-* ••• *****.*****************************

0 1383.09 5.3 1383.11 6.86 1383.12 44.84 1383.2 85.12 1383.33
104.93 1383.38 172.78 1383.66 172.8 1383.65 172.81 1383.65 172 . 85 1383.64
174 .46 1383.24 175.41 1383 179.05 1383.59 214.89 1374.63 250 1373.93

285.1 1374.63 316.3 1382.43 332.31 1382.75 338.62 1384.33 347.63 1384.28
357.11 1386.65 358.11 1386.64 366.4 1386.51 366.82 1386.51 366.9 1386.51
366.99 1386.01 368.4 1386.1 413.99 1387.01 449.99 1386.29 456.99 1385.94
458.4 1385.59 462.37 1386 462.71 1386 462.79 1386 462.86 1386

462.87 1386 463.18 1386.03 463.23 1386.02 463.41 1386 464.12 1386
464 .76 1386 465.61 1386.05 467.31 1386.16 468.27 1386.2 469.08 1386.19
479.62 1386 488.69 1385.85 488.89 1385.84 488.93 1385.86 489.23 1386
489.75 1386.25 491.32 1387 492.68 1387.65 493.42 1388 493.92 1388.24
495.53 1389 496.84 1389.62 497.64 1390 498.32 1390.32 499.76 1391

500 13 91. 11

Manning I s n Values num= 5
Sta n val Sta n Val Sta n Val Sta n val Sta n Val

*.**********************.**.*********** •••• **.******************** •• ************

.025 179.05 .032 214.89 .028 285.1 .032 316.3 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
179.05 316.3 95.01 100 105.49 .1 .3

CROSS SECTION

RIVER: River
REACH: Ellsworth RS, 7000 •IN FlIT
Description: Channel Station 54899.16
Station Elevation Data num= 48

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
***** ••• * •• * •••••• * •• * ••• *.* •••• * ••• *.** ••••• ***.*.*.*.**** •• *** ••• **_.*****.* ••

0 1383.25 90.86 1383.7 150.14 1384 156.45 1384.05 160.42 1384.09
170.6 1384.18 170.66 1384.16 170.76 1384.14 170.91 1384.1 171.31 1384

176.47 1384.15 214 . 9 1374.55 250 1373.85 285.11 1374.55 316.31 1382.35
332 31 1382.67 339.42 1384.45 345.06 1384.36 353.7 1387.02 354.7 1387
369.03 1386.79 369.18 1386.79 369.53 1386.79 369.62 1386.29 371 . 04 1386.37
416.69 1387.29 449.99 1386.63 452.75 1386.58 459.76 1386.23 461.62 1385.76
461.64 1385.99 464 .71 1385.94 465.34 1385.98 465.77 1386 468.8 1386.18
469.62 1386.23 471.16 1386.32 475.9 1386.27 491. 5 1386.06 492.07 1386.33
492.99 1386.75 493.52 1387 493.96 1387.2 495.72 1388 497.66 1388.88
497.93 1389 499.34 1389.64 500 1389.94

Manning'S n Values num= 5
Sta n Val Sta n Val Sta n val Sta n Val Sta n val

.****.******.*******.*** ••• ***.**.* •• *.* ••• **.*.***.****** •••• * •• ***.**** •••• *.*

.025 176.47 .032 214 . 9 .028 285.11 .032 316.31 .025

Bank Sta: Left Rigtt Lengths: Left Channel Right Coeff Contr. Expan.
176.47 316.31 103.4 100 95.97 .1 .3

CROSS SECTION

RIVER: River
REACH: Ells .....orth RS, 6900

INPUT
Description: Channel Station 54999. 16
Station ElevatIon Data num= 50

Sta Elev Sta Elev Sta E::"ev Sta Elev Sta Elev
******_.*********.**--**************.** •• *****-*******.*****-******_ •• *** •• *****

0 1383.25 60.93 1383.57 64.02 1383.58 96.55 1383.71 102.73 1383.73
107. 83 1383.75 116.1 1383.79 159.31 1383.98 160.59 1383.98 162.37 1383.98
163. 38 1383.99 165.62 1383.99 168.48 1384 169.27 1384 169.91 1384
170.28 1384 170.65 1384.01 170.66 1384.01 170.68 1384 176.67 1384.02
214.9 1374.47 250 1373.77 285.11 1374.47 316.31 1382.27 338.97 1382.72

346 41 1384.58 355.77 1384.54 366.35 1387.18 367.36 1387.17 375.77 1387.04
375.96 1387.04 376.27 1387.04 376.35 1386.54 377.77 1386.63 423.41 1387.54
459.45 1386.83 466.45 1386.48 469.09 1385.82 469.64 1385.89 469.88 1385.87
470.06 1385.89 471.67 1386 472.38 1386.04 477.37 1386.34 497.43 1386.38 •



497.83 1386.38 497. 89 1386.4] 499.21 1387 499.41 1387.09 500 1387.35

Ma:1ning's n values num::: 5
Sta n val Sta n Val Sta n Val Sta n val Sta n val

•• ** •••••••• *******.**** ••••• * •••• **** ••• *********.***----***,-,--, •• _-,-,-,-,--

.025 176.67 .032 214.9 .028 285.11 .032 316.31 .025

Bank Sta; Left Right Lengths: Left Channel Right Caeff Contr. Expan.
176.67 316.31 100.01 100 100.11 .3 .5

CROSS SECTION

RIVER: River
REACH: Ellsworth RS, 6800

INPUT
Description: Channel Station 55099.16
Station Elevation Data num: 44

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
.**-_._------,-,----------,.,----,-,-,-,-,._----,_._,-.-,--".,.",--, .. _,------

0 1383.01 16.02 1383.06 16.44 1383 .06 17.11 1383.06 25.11 1383.1
32.55 1383.13 57.06 1383.24 82.58 1383 .38 163.85 1383.96 170.75 1383.88

171.38 1383.72 171.69 1383.65 172.61 1383 .42 174.29 1383 176.8 1383.91
214.9 1374.39 250 1373.69 285.11 1374 .39 316.31 1382.19 342.65 1382.71

350.24 1384.61 353.2 1384.6 361.18 1387 .44 361. 39 1387.52 362.38 1387.5
377.09 1387.28 377.11 1387.28 377.59 1387 .28 377.67 1386.78 379.04 1386.86
379.09 1386.86 424.68 1387.77 460.69 1387.05 467.69 1386.7 470.98 1385.88
471.03 1385.85 472.23 1385.94 472.96 1386 475.85 1386.22 478.91 1386.44
498.69 1386.45 499.11 1386.45 499.14 1386.46 500 1386.82

Manning' 5 n values num"" 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val

*.******************************.*****************************************.***.*

.025 176.8 .032 214 . 9 .028 285.11 .032 316.31 .025

Bank Sta: Left Right Lengths: Left Channel Right coeff Contr. Expan.
176.8 316.31 103.39 100 95 .64 .3 .5

CROSS SECTION

RIVER: River
REACH: Ellsworth RS, 6700

INPUT
Description:
Station Elevation Data num"" 80

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
'" ** **'" * **"'. * **.*. * *. **. * * * * *.,.. *. ** **. * * * •••••• * *,..,.. * * ** * * ****** •• * •• *. *. * ** ** *. * *

0 1382.77 29.21 1382.96 30.49 1382.96 31. 83 1382.96 33.28 1382.97
36.08 1382.98 41.52 1383.01 42.65 1383 44.43 1383 4. 7.4 1383
48.62 1383 4. 9.71 1383 50.18 1383.01 60.16 1383.1 71.16 1383.21
79.19 1383.31 79.42 1383.31 85.11 1383.32 86.23 1383.33 111.03 1383.47

113.86 1383.48 136.97 1383.61 145.08 1383.65 151.55 1383.73 165.73 1383.82
168.33 1383.93 169.61 1383.98 169.74 1383.99 169.97 1384 170.11 1384
170.15 1384 170.18 1384 170.22 1384 170.23 1384 170.62 1383.9

171. 4 1383.71 172 1383.56 172.32 1383.48 172.46 1383.44 172.57 1383.41
172.8 1383.36 173.6 1383.16 174.23 1383 174.79 1382.86 175.19 1382.76

176.11 1382.53 176.16 1383.99 214 . 9 1374.31 250 1373.61 285.11 1374.31
316.31 1382.11 337.18 1382.53 346.46 1384.9 353.75 1384.69 365.63 1387.67
365.72 1387.67 366.63 1387.65 374.63 1387.53 374.68 1387.53 375.13 1387.53
375.22 1387.03 376.63 1387.12 422.23 1388.03 458.24 1387.3 465.24 1386.95
469.08 1385.99 469.18 1386 469.19 1386 469.36 1385.96 469.45 1385.96
469.83 1385.99 469.95 1386 470.24 1386.02 477.02 1386.52 494 .37 1386.5
497.24 1386.49 497.74 1386.7 498.45 1387 499.81 1387.58 500 1387.66

Manning's n Values num"" 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val

.********.***.*.** •••• ***** •••••• * •• * •• ** ••••• *.** ••••••• * ••• ** •••••• **.**.*.***

.025 176.16 .032 214.9 .028 285.11 .032 316.31 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
176.16 316.31 12.38 12.38 12.38 .1 .3

CROSS SECTION

RIVER: River
REACH: Ellsworth RS, 6687.62

INPUT
Description: Begin Channel Bottom Transition (Begin Flow Contraction)
Station Elevation Data num"" 17

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
** •••• ** ••• **.*************.*.* ••••• ** ••• *.***.**.***.** •••• * ••••• *.***** •• **.**

178.89 1383.3 214.89 1374.3 250 1373.6 285.1 1374.3 316.3 1382.1
342.65 1382.62 351.11 1384.,74 354.9 1384.63 367.05 1387.68 374.32 1387.57
374.82 1387.57 374.9 1387.07 376.32 1387.15 421.92 1388.06 457.93 1387.34
464.93 1386.98 468.75 1386.03

Mannir.g's n Values num= 4
Sta n Val Sta n Val Sta n Val Sta n Val

••••••• **.*.*.*.**** •• **** •• *****.* •• **.************************

178.89 .04 214.89 .028 285.1 .04 316.3 .025



Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
178.89 316.3 14.9 14.9 14.9 .3 .5

CROSS SECTION •RIVER: River
REACH, Ellsworth RS, 6675.17·

INPUT
Description: Upatream End of Riprap
Station Elevation Data num= 28

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

176.57 1383.87 202.74 1375.76 213.75 1374.31 250 1373.59 285.1 1374.29
295.63 1375.71 316.3 1382.09 342.61 1382.61 347.57 1383.28 351.06 1384.15
354.84 1384.57 366.98 1387.61 367.7 1387.69 373.71 1387.6 374.23 1387.6
374 .29 1387.6 374.37 1387.35 374.73 1387.36 374.81 1387.11 375.79 1387.17
376.23 1387.18 421.45 1388.09 421.76 1388.09 457.53 1387.37 457.71 1387.37
464.54 1387.02 464.7 1386.99 468.52 1386.05

Manning's n Values num=
Sta n Val Sta n Val

********************************

176.57 .04 316.3 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
176.57 316.3 10 10 10 .1 .3

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

176.57 203 1382 F
297 468.52 1382 F

CROSS SECTION

RIVER: River
REACH, Ellsworth RS, 6662.73

IN?UT
Descript ion: upstream End of Wing wall
Station Elevation Data nurn= 15

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
***** * * **** **** * ****** * * * *. _. *. _. * *** * *** ** ** **. * .. , *' ***** •• *. * ****- * * '** * * ** * * *

174 .26 1384.44 201.25 1374.55 250 1373.58 295.63 1374.49 316.31 1382.08
347.53 1382.7 367.62 1387.72 373.62 1387.63 374.2 1387.63 374.28 1387.13

375.7 1387.21 421.29 1388.12 457.31 1387.4 464.31 1387.05 468.28 1386.06

Manning's n Values num= 3 •Sta n Val Sta n val Sta n Val
********,*************.*******************.*****

174.26 174.26 .015 316.31 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
174.26 316 .31 15.93 15.93 15.93 .1 .3

Ineffective Flow nurn",
Sta L Sta R Elev Permanent

174 .26 210 1382 F
291 468.28 1382 F

CROSS SECTION

RIVER: River
REACH, Ellsworth RS, 6646.88

INPUT
Description: Upstream Face of Cll
Station Elevation Data num= 4

Sta Elev Sta Elev Sta Elev Sta Elev
*********.******************************************************

217 1385.5 217 1373.56 283 1373.56 283 1385.5

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

***** * *- ** * * * *** *** *** * *. * * ** * * * *** **- *_.* - ** ***

217 217 .015 283

Bar.k Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
217 283 61 61 61 .3 .5

CULVERT

RIVER, River
REACH: Ellsworth RS, 6615

INPUT
Description:
Distance from Upstream XS 6.5
Deck/Roadway Width 48
Weir Coefficient 2.6
Upstream Deck/Roadway Coordinates

num= 2 •



Sta Hi Cord La Cord

01384.186

Sta Hi Cord La Cord

5001387.795

Upstream Bridge Cross Section Data
Station Elevation Data num", 4

Sta Elev Sta Elev Sta Elev Sta Elev

217 1385.5

Manning's n Values
Sta n Val

217 1373.56

num",

Sta n Val

283 1373.56

3
Sta n Val

283 1385.5

217 217 .015 283

Bank Sta: Le ft
217

Right
283

Coeff Contr.
.3

Expan.
.5

Downstream Deck/Roadway Coordinates
n".Jm", 2

Sta Hi Cord La Cord Sta Hi Cord La Cord

01384.186 5001387.795

Downstream Bridge Cross Section Data
Station Elevation Data num= 4

Sta Elev Sta Elev Sta Elev Sta Elev
* * * * * * * * * * * *.* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 111 * *

217 1385.5 217 1373.47 283 1373.47 283 1385.5

Manning I s n Values num", 3
Sta n Val Sta n Val Sta n val

***111*******111111*111*111****111*******111****111111********111***

217 217 .015 283

Bank Sta: Left Right Coeff Contr. Expan.
217 283 .3 .5

Upstream Embankment side slope
Downstream Embankment side slope
Maximum allowable submergence for weir flow
Elevation at which weir flow begins
Energy head used in spillway design
Spillway height used in design
Weir crest shape

Number of Culverts

a horiz. to 1.0 vertical
a horiz. to 1.0 vertical

.95

Broad Crested

Culvert Name Shape Rise Span
Culvert ~11 Box 8 12
FHWA Chart ~ 8 - flared wingwalls
FHWA Scale # 1 - Wingwall flared 30 to 7S deg.
Solution Criteria: Highest U.S. EG
Culvert Upstrm Dist Length Top n Bottom n :lepth Blocked Entrance Loss Coef

o 61 .015 .015 1 .4
Number of Barrels =
Upstream El~vation 1373.57
Centerline Stations

Sta. Sta. Sta. Sta. Sta.
224 237 250 263 276

Downstream Elevation = 1373.46
Centerline Stations

Sta. Sta. Sta. Sta. Sta.
224 237 250 263 276

CROSS SECTION

Exi t Loss Coe f
1

RIVER: River
REACH: Ellsworth RS, 6585.95

INPUT
Description: Downstream Face of Cl1
Station Elevation Data num= 4

Sta Elev Sta Elev Sta Elev Sta Elev

217 1385.5

Manning's n values
Sta n Val

217 1373.47

num:
Sta n Val

283 1373.47

3
Sta n val

283 1385.5

217 217 .015 283

Bank Sta: Left
217

CROSS SECTION

RIVER: River
REACH: Ell sworth

Right
283

Lengths: Left Channel
14.26 14.26

RS: 6571.49

Right
14.26

Coeff Contr.
.3

Expan.
.5

INPUT
Description: Downstream End of Wing wall
Statio;"} Elevation Data num= 17





385. 56 13B7.71 388.79 1387.79 399. 73 13BB .04 400.95 13BB.06 42B.69 13BB.62
435. 72 1388.48 438.97 1386.42 457. 14 1388. 06 457.97 1388.04 458.19 1388.04
458. 31 13BB.04 464.86 1387.91 469.67 13B7.45 471.71 1387.26 473.98 1387.04
474 56 1386.9 476.39 13B6.44 478.69 13B6.56 482.55 1386.76 495.51 1386.81

500 13B6.B2

Manning's n values num= 3
Sta n Val Sta n Val Sta n val

***.*.****.*************************************

.032 214.9 .02B 2B5.11 .032

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
176.09 317.92 27 27 27 .1 .3

CROSS SECTION

RIVER: River
REACH: Ellsworth RS, 6500

INPUT
Description: Channel Station 55399. 16
Station Elevation Data num= 40

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
.... ****_._-*---------------*---------.-.-.--_._----------***----------_._ .. -.--

0 13B3.52 110.59 1384 113.65 13B4 123.B8 13B4 124.04 13B4
124.12 13 B4 124.1B 13B4 124.72 1384 127.4 1384 13 0.2 1384.02
142.56 1384. 06 165.74 1384.15 168.53 13B4.16 16B.74 1384.11 169.16 13B4
169.46 13B3.93 173.15 13B3 174.47 13B4.16 214.9 1374.05 250 1373.35
285.11 1374.05 324.05 1383.79 340. as 1384.11 343.72 1385.03 356.65 1385.07
365.73 1388.31 366.73 1388.3 381.25 138B.09 3B1.41 1388.09 381.76 1388.09
381.84 1387.59 383.27 1387.67 429.14 1388.59 465.37 1387.88 472.41 1387.53
476.92 1386.41 478.69 1386.52 -482.55 1386.72 495.51 1386.77 500 1386.78

Manning'S n Values num= 3
Sta n Val Sta n Val Sta n Val

............ * ...... ** ... *._._**.**_ ...... ***********.*.** ..... * ... **

.032 214.9 .02B 2B5.11 .032

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
174.47 324.05 92.36 100 109.95 .1 .3

CROSS SECTION

RIVER, River
REACH: Ellsworth RS, 6400

INPUT
Description: Channel Station 55499.16
Station Elevation Data num= 4B

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
•• **.* ... *_ •••• _.*._* •• * .... * ... * ...... ** ... ** ...... * ....... * .... ****.* ••• *** •• *********.***** ... * ... ***

0 1383.37 29.72 1383.5 35.39 1383.52 132.05 1384 134.8 1384
136.42 1384 139.22 1384 140.89 1384 143.15 1384 143.9 1384
146.31 1384 147.5 1384 148.24 1384 14 9.32 1384 149.B2 13B4

150.4 1384 157.69 1384.04 16B.19 13 84 . 1 16B.35 13B4 .06 168.61 1384
169.44 1383.79 172.59 1383 174 13B4.14 214.89 1373.91 250 1373.21
2B5.11 1373.91 325.27 1383.95 341. 27 1384.27 344.19 1385.01 375.3 13B5.26
388.1B 1388.37 3B9.21 13BB.35 398.91 13B8.21 399.11 1388.21 399.42 1388.21

399.5 13B7.71 400.95 1387.79 447.46 1388.71 484.18 13B7.9B 491.33 13B7.63
495.15 13B6.7 496.7 1387 496.B 1387 496.85 1387 496.94 1387
497.86 1387.01 499.18 13B7.03 500 13B7.04

Manning I 5 n values Dum= 3
Sta n val Sta n Val Sta n Val

*******.************ ..... *******-*.** ... **** ... **.*.**

.032 214.89 .028 2B5.11 .032

Bank Sta: Left Right Lengths: Left Channel Right Coeff Centr. Expan.
174 325.27 89.93 100 111.65 .1 .3

CROSS SECTION

RIVER: River
REACH: Ellsworth RS, 6300

INPUT
Description: Channel Station 55599 .16
Station Elevation Data num: 35

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
**.* ...... * ***- * ... * - * * * ... * * * ... ****** ... ** ....... * * ....... *.* ............ * .......... **** ..... *. * * ... * .... ***_. * * ... *.- *.

0 1383.48 63.9B 13B3.8 106.21 1384 110.96 13B4 114.55 13B4
131. 6 1384.11 134. B6 1384.14 142.15 13B4.18 165.B5 1384.3B 166.61 1384.39

166.66 1384.3B 166.B 1384.34 16B.15 1384 172.01 1383.03 172.14 1383
172.17 13B4.46 214.9 1373.77 250 1373.07 2B5.11 1373.77 328.6 13B4.65

344.6 1384.97 347.74 13B5.75 402 13B6.29 410.45 1388.35 411.47 13B8.34
427.25 1388.1 427.67 13BB.l 427.77 1388.1 427.85 1387.6 429.33 1387.69
476.85 1388.57 514.38 13B7.B3 521.68 1387.47 523.31 1387.08 523.38 1387.06

Mannlng I s n Values num= 3
Sta n val Sta n Val Sta n Val

.** ..... ************ .... ******* ... * ...... _*.**** .... * ...... * ... **.

.032 214 . 9 .02B 2B5.11 .032



Bank. Sta: Left Right Lengths: Left Channel Right coeff Contr. Expan.
172.17 328.6 95.01 100 105.75 .1 .3

CROSS SECTION •RIVER: River
REACH: Ellsworth RS: 6200

INPlIT
Description: Channel Station 55699. 16
Station Elevation Data num= 173

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
••••••••••••••••••••••••••• * •••• * ••••• * ••• *.** ••••••••• *.* •••••••••••••••• * ••• **

0 1383.55 91. 55 1384 94.94 1384.02 98 .15 1384.05 164.96 1384.64

165.46 1384. S2 1£6.01 1384.38 167.52 1384 169 .15 1383.59 170.58 1384.71

214.9 1373.63 250 1372.93 285.11 1373.63 331 .63 1385.27 347.63 1385.59

351.26 1386.49 352.07 1385 352.71 1385.16 356. 07 1386 357.88 1386.45

358.52 1386.61 358.6 1386.23 358.8 1386 359. 06 1386 359.11 1385.94

359.12 1385.94 359.39 1385.99 359.42 1386 359.66 1386.04 359.89 1386.09

360.04 1386.11 360.23 1386.15 360.36 1386.17 360.43 1386.19 360.51 1386.19

360.59 1386.17 360.69 1386.19 360.78 1386.15 360.94 1386.08 360.99 1386.06

361.15 1386 361. 21 1385.97 361.22 1385.97 361.51 1385.85 361.54 1385.82
361.71 1385.74 361. 79 1385.67 361.89 1385.63 361.92 1385.61 362.03 1385.5

362.07 1385.48 362.1 1385.46 362.13 1385.44 362.28 1385.28 362.32 1385.24
362.52 1385.01 362.53 1385.01 363.67 1385.33 363 77 1385.29 363.85 1385.27
364.11 1385.32 364 .87 1385.5 365.32 1385.58 365.75 1385.68 367.14 1386

368.28 1386.09 368.55 1386.05 368.58 1386.04 369.04 1386.03 369.12 1386.04
374.2 1386.14 376.81 1386.2 379.56 1386.66 384.49 1386.8 384.89 1386.81

385.67 1386.83 389.56 1386.76 392.65 1386.73 393.99 1386.72 397.58 1386.76

397.72 1386.76 400.73 1386.8 400.93 1386.81 409.75 1386.47 409.88 1386.48

411. 12 1386.41 411.61 1386.44 411.63 1386.44 411 .66 1386.44 411.69 1386.44

411.72 1386.44 411.75 1386.45 411.78 1386.45 411.92 1386.46 412.15 1386.46

412.59 1386.47 415.44 1386.3 415.82 1386.31 416.54 1386.38 416.63 1386.39
417.1 1386.36 420.52 1386 424.56 1385.66 424.59 1385.65 424.61 1385.65

424.64 1385.64 424.67 1385.63 424.7 1385.62 424.74 1385.6 424.78 1385.59

424.82 1385.58 424.87 1385.56 424.91 1385.55 424.97 1385.53 425.43 1385.47

427.53 1385.21 4:8.34 1385.13 428.96 1385 429.8 1385 430.09 1384.97

431. 52 1384.74 431.92 1384.8 432.05 1384.82 432.24 1384.84 432.49 1384.88

432.81 1384.92 433.39 1385 433.43 1385.01 433.45 1385.01 433.91 1385.07

434.35 1385.13 434.65 1385.17 437.19 1385.52 438.16 1385.65 439.97 1385.89
440.77 1386 442.51 1386.24 444.47 1386.5 446.39 1386.76 448.14 1387

451. 4 3 1387.48 454.78 1387.96 455.81 1387.9 456 08 1387.88 456.71 1387.84

457.43 1387.79 459.44 1387.67 464.81 1387.32 465.55 1387.33 465.65 1387.33

465.71 1387.34 466.45 1387.35 466.47 1387.35 466.51 1387.35 466.55 1387.35

466.6 1387.35 466.64 1387.35 466.67 1387.36 466.69 1387.36 466.74 1387.36

466.82 1387.36 466.94 1387.36 467.15 1387.36 467.5 1387.37 486.44 1387.74

488.23 1387.78 490 22 1387.82 492.45 1387.86 494 .94 1387.91 497.41 1387.96

499.69 1388 499.73 1388 500 1388.01 •Manning'S n Values num= 3
Sta n Val Sta n Val Sta n Val

*.***** •• **.*.**************.************** ••• * •

. 032 214.9 .028 285.11 .032

Bank Sta: Left Right Lengths: Left Channel Right coeff Contr. Expan.
170.58 331.63 89.55 100 112.01 .1 .3

CROSS SECTION

RIVER: River
REACH: Ellsworth RS, 6100

INPUT
Description: Channel Station 55799 .16
Station Elevat ion Data num= 86

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
***************** •• *.******************************.******* •• ***.***.***********

0 1383.59 82.13 1384 127.02 1384.24 165.47 1384.45 165.56 1384.43

165.64 1384.4 165.89 1384.34 166.3 1384.24 16'.25 1384 168.95 1383.57

170.94 1384.48 214.9 1373.49 250 1372.79 285.1 1373.49 331.47 1385.08

347.47 1385.4 350.86 1386.25 352.83 1385 353.8 1385.24 354.83 1385.5

356.84 1386 357.44 1386.15 357.77 1386.23 3~8. 03 1386.3 358.11 1386.32

359 48 1386.33 375.69 1386.5 380.5 1386.76 380.58 1386.76 380.75 1386.75

386.04 1386.54 387.17 1386.46 388.61 1386.34 390.9 1386.15 391.94 1386.06

392.71 1386 392.75 1386 392.87 1385.99 393.07 1385.99 393.42 1386

395.03 1386.04 398.03 1386.11 415.59 1386.t5 416.61 1386.87 417.31 1387

417.83 1387.12 418 1387.16 418.27 1387.12 418.94 1387.01 419.04 1387

419.08 1386.99 420.97 1386.71 424.51 1386.74 425.18 1386.74 425.99 1386.74

451.35 1387 <56.73 1386.39 458.65 1386.28 463.29 1386.04 463.4 1386.04

464.11 1386 472.96 1385.44 474.9 1385.31 477.66 1385.25 479.2'"- 1385.42

479.74 1385.34 480.55 1385.36 482.36 1385.56 483 92 1385.51 484.1 SI 1385.4

484.62 1385.24 484.94 1385.09 485.14 1385 485.14 1384.72 485.:4 1384.58

485.57 1384.63 486.17 1384.69 486.35 1384.71 489.16 1385 491.63 1385.26

493.09 1385.41 496.06 1385.72 497.57 1385.87 498.8 1386 499.69 1386.09

500 1386.13

Manning'S n Values num= 3
Sta n Val Sta n Val Sta n val

************.**.*.***.****************.**.***** •

.032 214.9 .028 285.1 . 032

Bank. Sta: Left Right Lengths: Left Channel Right coeff Contr. Expan. •



170.94 331.47 89.86 100 110.57 .1 .3

CROSS SECTION

RIVER; River
REACH: Ellsworth RS: 6000

INPUT
Descript ion: Channel Station 55899. 16
Station Elevation Data num= 37

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
*** ••• *************** •• **************.* •• *******************.***************.*.*

0 1383.6 79.15 1364 160.87 1384.42 164.86 1384.44 164.99 1384 4
165.11 1384.37 165.75 1384.21 170.44 1384.47 214.89 1373.35 250 1372.65

285.1 1373.35 329.24 1384.39 345.24 1384.71 348.4 1385.5 349.31 1384
352.78 1384.87 353.32 1385 353.57 1385.06 355.34 1385.51 369.13 1385.81
376.55 1386 377 1386 378.38 1386.09 378.9 1386.13 379.06 1386.14
393.66 1386.29 397.21 1386.33 399.7 1386.35 406.47 1386.41 452.27 1386.92
457.22 1386.93 487.79 1387 489.27 1387 494.74 1387 496.07 1387
497.58 1387 500 1387

Manning'S n values num= 3
Sta n Val Sta n Val Sta n Val

******* •• ****.******** ••• ******************.****

.032 214.89 .028 285.1 .032

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
170.44 329.24 93.44 100 106.76 .1 .3

CROSS SECTION

RIVER, River
REACH: Ellsworth RS, 5900

INPUT
Description: Channel Station 55999. 16
station Elevation Data nurn= 59

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
••••••••••••••••••• *.*********.**.**.****************.************ •• *.*****.****

0 1383 .59 25.64 1383.72 58.28 1383.87 78.75 1383.97 84.8 1384
93.66 1364 .04 115.63 1384.15 155.47 1384.34 159.16 1384.35 160.69 1384.36

161.52 1364 .36 162.31 1384.37 164.28 1384.38 164.36 1384.36 164.44 1384.34
164.72 1384 .27 165.15 1384.16 165.78 1384 170.11 1384.41 214.89 1373.21

250 1372.51 265.11 1373.21 330.96 1384.68 346.96 1385 351.07 1386.03
353.38 1384.95 353.57 1385 353.81 1385.06 355.39 1385.46 357.57 1386
357.94 1386.08 358.18 1386.14 358.33 1386.14 358.43 1386.14 358.54 1386.14
358.69 1386.14 359.07 1366.14 360.99 1386.13 362.88 1386.13 364.09 1386.14
364.98 1386.14 366.17 1386.14 366.69 1386.14 367.76 1386.14 368.52 1386.14
377.89 1386.14 381.11 1386.14 383.25 1386.14 403.59 1386.24 405.81 1386.25
409.17 1386.26 418.09 1386.32 460.91 1386.46 481. 26 1386.46 481.77 1386.47
481.94 1386.47 481.99 1386.47 483.09 1386.47 500 1366.59

Manning'S n values num= 3
Sta n Val Sta n Val Sta n Val

**********.*** •• ********** ••• ***.******* •• ***** •

.032 214.89 .028 285.11 . 032

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
170.11 330.96 93.19 100 106.49 .1 .3

CROSS SECTION

RIVER: River
REACH, Ellsworth RS, 5800

INPUT
Description: Channel Station 56099.16
StatIon Elevation Data num: 55

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
••• ***.******************.********.*********.***********************************

0 1383.54 34.88 1383.67 110.24 1383.97 113.15 1383.98 118.47 1384
143.99 1384.11 158.55 1384.18 164.47 1384.2 164.68 1384.15 165.17 1384.03
165.29 1384 166.23 1383.76 166.65 1383.66 169.28 1383 170.23 1384.24
214.89 1373.07 250 1372.37 285.11 1373.07 332.74 1384.98 348.74 1385.3
352.08 1386.14 354.11 1384.96 354.27 1385 354.43 1385.04 354.92 1385.16
358.28 1386 358.43 1386.04 358.83 1386.14 38a.65 1386.14 381.9 1386.14
382.06 1386.14 382.39 1386.14 382.87 1386.14 383.3 1386.14 383.59 1386.14
391.32 1386.14 394.62 1386.14 395.33 1386.14 397.72 1386.14 398.92 1386.14
404.84 1386.14 406.43 1386.14 406.96 1386.14 410.84 1386.14 412.16 1386.14
437.89 1386.14 454.26 1386.14 456.7 1386.14 464.06 1386.14 475.33 1386.14
479.87 1386.14 483.47 1386.14 486.34 1386.14 495.15 1386.19 500 1386.21

Manning'S n Values num= 3
Sta n Val Sta n Val Sta n Val

*****************.*********.******.*********.*.*

.032 214.89 .028 285.11 .032

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
170.23 332.74 88.19 100 110.63 .1 .3

CROSS SECTION



RIVER: River
REACH, Ellsworth RS, 5700

INPUT •Description: Channel Station 56199. 16
Station Elevation Data num= 55

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
••••••••••••• *** ••• * •••• * ••• * ••••••• ** ••••• * ••• *.* ••• *.*.* •••• * ••• *.*** •••••• *.*

0 1383.36 8.49 1383.39 18 98 1383 .• 2 60 .::5 1383.56 68.48 1383.59
79.49 1383.63 157.81 1383.89 165.51 1383.91 165 .62 1383.91 165.74 1383.91

165.84 1383.91 165.89 1383.91 165.96 1383.91 166 .27 1383.84 166." 1383.79
166.79 1383.71 167.59 1383.51 169.6 1383 170.85 1383.94 214.9 1372.93

250 1372.23 285.1 1372.93 329.51 1384.03 3'5.51 1384.35 352.64 1386.14
353.94 1384.57 355.67 1385 356.5 1385.2 359.6 1385.98 360.19 1385.98
367.16 1385.96 370.03 1385.96 371.29 1385.92 371.4 1385.92 372.11 1385.93
391.65 1385.88 392.9 1385.89 393.85 1385.9 393.92 1385.9 394 .44 1385.9
422.08 1385.84 422.77 1385.85 427.96 1385.88 446.81 1385.86 466.25 1385.91

466.5 1385.91 467.71 1385.92 469.85 1385.93 473.13 1385.95 475.6 1385.96
476.25 1385.96 482.85 1386 483.17 1386 486.08 1386.02 500 1386.11

Manning's n Values num:: 3
Sta n Val Sta n Val Sta n Val

•• *.**.*.** •• * •••••••••• * ••• * ••••••••••• *.** •• **

.032 214 . 9 .028 285.1 .032

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
170.85 329.51 93.95 100 105.17 .1 .3

CROSS SECTION

RIVER: River
REACH, Ellsworth RS, 5600

INPUT
Descript ion: Channel Station 56299.16
Station Elevation Data nurn=- 73

Sta Elev Sta Elev Sta Elev Sta E1ev Sta Elev
•••••••••••••••••••••••• * •••••••••••• * ••••••• * •••••••• * •••• * ••••••••• * •••• ** ••••

0 1383.09 8.65 1383.12 18.96 1383.16 78.36 1383.36 104.34 1383.47
120.76 1383.53 132.85 1383.57 163 .38 1383.68 163.42 1383.68 163.44 1383.68
163.65 1383.68 164.95 1383.69 165.47 1383.69 165.63 1383.65 165.79 1383.61
166.64 1383.4 168.23 1383 171.26 1383.7 214.89 1372.79 250 1372.09
285.1 1372.79 327.36 1383.36 343.36 1383.68 348.56 1384.98 350.07 1383.67

351.41 1384 353.24 1384.46 355.4 1385 355.85 1385.11 355.98 1385.14
362.11 1385.07 376.49 1385 381.77 1384.95 381.83 1384.95 382.07 1384.95
399.96 1384.82 400.46 1384.82 401.28 138'.82 425.74 1384.75 431.73 1384.75
433.31 1384.75 438.85 1384.76 440.73 1384.76 443.2 1384.77 444.93 1384.78
446.04 1384.78 446.2 1384.78 448.24 1384.79 448.83 1384.79 44 9.26 1384.79 •450.85 1384.79 452.7 1384.79 455.48 1384.8 460 1384.81 460.29 1384.81
460.53 1384.81 460.85 1384.81 461.83 1384.82 463.48 1384.82 465.79 1384.82
468.83 1384.84 470.49 1384.84 471.42 1384.8. 476.78 1384.84 477.96 1384.85
478.19 1384.85 479.86 1384.85 487.69 1384.86 491. 71 1384.88 493.42 1384.89
495.22 1384.89 497.22 1384.89 500 1384.9

Manning'S n Valces num= 3
Sta n Val Sta n Val Sta n Val

••• * ••••• * ••••••••••• * •••••• * •••••••••••••• * ••••

.032 214.89 .028 285.1 .032

Bank Sta: Left Right Lengths: Left Channel Right Caeff Contr. Expan.
171.26 327.36 93.4 1CO 105.25 .1 .3

CROSS SECTION

RIVER: River
REACH: Ellsworth RS, 5500

INPUT
Description: Channel Station 56399.16
Station Elevation Data num=- 61

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
••••• * •• * ••••••••• *.* •••••• * •••••••••• * •••• * ••••••••••••••••••••••• * •• * •••••••••

0 1382.82 5.38 1382.83 10.81 1382.85 22.39 1382.89 41.87 1382.96
55.9 1383 61. 61 1383.02 89.13 1383.11 101.81 1383.15 117.17 1383.2

164.92 1383.36 166.33 1383.36 166.34 1383.36 166.35 1383.36 166.38 1383.35
166.42 1383.34 16?77 1383 170.7 1382.27 171.17 1382.15 171.76 1382
172.02 1383.37 214.89 1372.65 250 1371.95 285.1 1372.65 326.09 1382.9
342.09 1383.22 345.54 1384. C8 348.06 1383 352.05 1383.99 352.08 1384
352.54 1384.11 352.63 1384.14 353.64 1384.14 354 .27 1384.14 362.77 1384.11
363.48 1384.11 364.64 1384.11 381.19 1384.07 399.11 1384.04 399.72 1384. C4
401. 32 1384.04 401.36 1384.04 401.73 1384.04 404.49 1384.04 405.67 1384.03
411.27 1384.03 412.76 1384.03 421. 8 1384.02 422.45 1384.02 422.51 1384. 02
423.59 1384.02 425.37 1384 02 426.56 1384.02 438.02 1384.01 438.08 1384.01
443.83 1384 447.36 1383.99 472.19 1383.93 472.35 1383.94 472.43 1383.94

500 1384.06

Manning I s n values num=- 3
Sta n Val Sta n Val Sta n Val

•••••••••••••••••••••••••••••••••••••• * •••••••••

.032 214.89 .028 285.1 .032

Bank Sta: Left Right Lengths: Left Cha:1nel Right Coeff Contr. Expan. •



172.02 326.09 91. 63 100 106.73 .1 .3

CROSS SECTION

RIVER: River
REACH, Ellsworth RS, 5400

INPUT
Description: Channel Stat ion 56499.16
Station Elevation Data num= 60

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
.,,***-*_.*****._** ••• *_.,,*** ••• *** •• *.*** •• *******,,****.******.*******.*****_.**

0 1382.56 18.84 1382.6 25.21 1382.61 37.36 1382.64 49.24 1382.68
66 .78 1382.74 79.25 1382.76 92.76 1382.81 103.04 1382.84 107.19 1382.85

118. 51 1382.89 140.17 1382.95 145.5 1382.96 14 7.02 1382.96 147.71 1382.97
148 .19 1382.97 149.79 1382.97 152.9 1382.97 158.82 1382.98 163.81 1382.99
165 .79 1382.99 167.02 1383 169.87 1382.29 170.38 1382 16 171.02 1382
172 .24 1381.69 172.97 1383 214.89 1372.51 250 1371.81 285.1 1372.51
323.48 1382.11 339.48 1382.43 342.31 1383.14 344 . 03 1381. 87 344.54 1382

346.8 1382.57 348.54 1383 348.58 1383.01 349.09 1383.14 352.61 1383.14
356.15 1383.14 359.95 1383.2 368.32 1383.14 370.21 1383.14 376.98 1383.14
382.39 1383.14 392.18 1383.14 392.39 1383.14 392 . 84 1383.14 398.31 1383.21
398.38 1383.21 399.72 1383.19 400.34 1383.19 425.75 1383.35 443.74 1383.42
446.47 1383.41 454.28 1383.39 455.74 1383.39 456.52 1383.4 500 1383.59

Mannir.g's n Values num= 3
Sta n val Sta n Val Sta n Val

**-**-** •• **-****** •• ****** •••••••• _*.,,_.*.****-

.032 214.89 .028 285.1 _032

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
172.97 323.48 100.13 100 100.03 .1 .3

CROSS SECTION

RIVER, River
REACH: Ellsworth RS: 5300

INPUT
Descript ion: Channel Station 56599.16
Station Elevation Data num= 49

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
** ••• _***,,****.**********,,*******************_.*,,*********************.*******-*

0 1382.15 26.95 1382.21 30.68 1382.22 33.51 1382.23 53.63 1382.27
57 .26 1382.29 96 .45 1382.4 107.57 1382.43 127.17 1382.5 131.25 1382.51

163 .84 1382.63 163.88 1382.63 164.49 1382.63 165.18 1382.63 168.31 1382.64
168 .75 1382.53 169.22 1382.42 170.73 1382.04 170.88 1382 172.8 1381. 52
173 .77 1382.66 214.9 1372.37 250 1371.67 285.11 1372.37 323.92 1382.08
339 .92 1382.4 342.8 1383.12 345.47 1382 348.11 1382.66 349.48 1383
349 .59 1383.03 350.01 1383.13 350.82 1383.13 352.66 1383.14 353.62 1383.14
354 .35 1383.14 355 1383.14 385.12 1383.14 390.23 1383.14 403.44 1383.14
411. 01 1383.14 416.83 1383.14 454 .88 1383.14 457.55 1383.14 462.88 1383.14
463 .02 1383.14 471. 4 1383.18 472.2 1383.19 500 1383.38

Manning's n Values num= 3
Sta n Val Sta n Val Sta n val

***"****************************"***************

. 032 214 .9 .028 285.11 . 032

Bank Sta: Left Right Lengths: Left Channel Right Caeff Contr. Expan.
173.77 323.92 92.52 100 106.5 .1 .3

CROSS SECTION

RIVER, River
REACH: Ellsworth RS, 5200

INPtIT
Description; Channel Station 56699. 16
Station Elevation Data num= 57

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
****.***************************************************************************

0 1381.79 17 .24 1381.82 21.82 1381.82 35. 11 1381.84 36.31 1381.84
46 .66 1381.86 52. 58 1381.88 64.9 1381.9 65 .79 1381.9 85.31 1381.94
85. 93 1381 94 105. 15 1381.98 109.71 1381.98 110 .49 1381.98 120.5 1382

124.14 1382.01 124 .63 1382.01 142.22 1382.03 142. 98 1382.03 145.88 1382.04
156.81 1382.05 160. 07 1382.06 165.02 1382.07 168 .14 1382.07 169.8 1382.07
169.85 1382.06 170.09 1382 170.15 1381.98 170.43 1381.91 174.08 1381
175.54 1382.07 214.9 1372.23 250 1371.53 285.1 1372.23 322.93 1381.69
338.93 1382.01 342.38 1382.87 345.74 1382 348.13 1382.6 349.64 1382.97
349.97 1382.99 350.06 1383 350.17 1383.01 352.62 1383.14 353.43 1383.14
354.56 1383.14 358.42 1383.09 364.77 1383.09 372.85 1383.05 388.23 1383.05
394 .69 1383.04 417.15 1383.02 433.74 1383.02 443.16 1383.02 449.88 1383.03
470.56 1383.17 500 1383.26

Manning I s n Values num= 3
Sta n Val Sta n val Sta n val

*************************.**********************

.032 214 .028 285.1 .032

Bank Sta: Left Right Lengths: Left Channel Right Coeff Cantr. Expan.
175.54 322.93 96.11 100 103.33 .1 .3



CROSS SECTION

RIVER: River •REACH: Ellsworth RS: 5100

INPUT
Descript ion: Channel Station 56799. 16
Station Elevation Data num; 58

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev•.•....•.•..•.... _._--_ ...-.... _........-............. _..... __ ._ ...._. __ ._._----
0 1381.34 3.51 1381.34 8.95 1381. 35 13.81 1381.35 18.07 1381.36

20.5 1381.36 25.53 1381.37 31. 08 1381.38 39.19 1381.4 45.43 1381.41
53.63 1381.43 169.96 1381.45 170.27 1381. 45 171.97 1381.46 172.11 1381.42

172.25 1381. 39 173.32 1381.12 177.41 1381.47 214.9 1372.09 250 1371.39
285 1 1372.09 317.08 1380.09 333.08 1380.41 338.18 1381.68 338.56 1380

339.07 1380.13 342.58 1381 343 .16 1381.14 346.48 1381.97 346.81 1381.98
347.32 1382 347.49 1382.01 351.09 1382.14 353.25 1382.14 355.11 1382.14
367.84 1382.14 378.56 1382.14 386.94 1382.14 387.16 1382.14 394.4 1382.14
394.84 1382.14 395.49 1382.14 397.36 1382.14 399.92 1382.14 400.99 1382.14
404.1 1382.14 404.44 1382.14 404 .47 1382.14 409.92 1382.14 410.61 1382.14

410.93 1382.14 412.21 1382.14 423.31 1382.14 430.35 1382.14 437.78 1382.14
438.42 1382.16 452.89 1382.69 500 1382.82

Manning's n Values num=
Sta n Va} Sta n Val Sta n Val

***.***** •• ****.~ •• * •• *.** •• ********.*******.***
.032 214.9 .028 285.1 .032

Bank Sta: Left Right Lengths: Left Channel Right Caeff Contr. Expan.
177.41 317.08 95.3 100 103.78 .1 .3

CROSS SECTION

RIVER: River
REACH, Ellsworth RS, 5000

INPUT
Description: Channel Station 56899. 16
Station Elevation Data Dum= 60

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
.......................... "' •• "' ........ "' •••• 1O"'''' •••• "'1O "' •••• "'''' '" •• "' ...... "' •• "'''' •• "''''.''''''. "'.

0 1380.92 35.37 1381 35.83 1381 37.76 1381 43.1 1381.01
44.64 1381.01 81.88 1381.08 98.76 1381.1 116.89 1381.13 124.7 1381.14

151.85 1381.19 167.76 1381.21 172.23 1381.22 172.35 1381.19 172.47 1381.17
172.78 1381.09 173.13 1381 177.92 1381.2 214.89 1371.95 250 1371.25
285.11 1371. 95 320.4 1380.78 336.4 1381.1 34 0.03 1382.01 342.15 1380.78
343.04 1381 343.72 1381.17 347. OS 1382 347.27 1382.05 347.4 1382.09 •349 38 1382.11 351.77 1382.14 353.03 1382.14 353.53 1382.14 353.68 1382.14
353.8 1382.14 356.81 1382.14 425.11 1362.14 425.61 1382.14 427.58 1382.14

429.04 1382.14 429.71 1382.14 433.01 1382.14 436.87 1382.14 437.87 1382.14
439.9 1382.14 440.86 1382.14 442.03 1382.14 442.73 1382.14 444.89 1382.14

445.71 1382.14 448.63 1382.14 452.63 1382.14 452.68 1382.14 454.18 1382.14
461.26 1382.14 461.78 1382.14 465.42 1382.27 486.12 1382.32 500 1383.08

Manning's n values num= 3
Sta n Val Sta n Val Sta n val

"' •••• "'''' ••••• '''''' ••• '''.'''* •• ''' ••• '''''' •• '''''' •••••••••••••••
.032 214.89 .028 285.11 . 032

Bank Sta: Left Right Lengths: Left Channel Rig~t Coeff Contr. Expan.
177.92 320.4 95.36 100 103.76 .1 .3

CROSS SECTION

RIVER: River
REACH, Ellsworth RS, 4900

INPUT
Description: Channel Station 56999. 16
Station Elevation Data nurn= 86

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
••••••••••••••••••• " •• *.***"'**""*"',, •• *.* ••• "'* .... ***.* ............ *" •• "' •••••••••• "'.

0 1380.47 8.31 1380.48 18.12 1380.53 48.52 1380.7 52.32 1380.71
77.64 1380.89 79.83 1380.9 81. 3 1380.9 82.19 1380.91 98.6 1381

107.91 1381 140.38 1381 145.37 1380.99 145.89 1380.99 164.07 1380.93
172.94 1380.86 173.54 1380.72 173.91 1380.62 174.88 1380.38 176.4 1380

178.6 1380.89 214 .69 1371.81 250 1371.11 285.11 1371.81 320.97 1380.78
336.97 1381.1 34 C. 83 1382.06 341.78 1380.58 343.45 1381 345.05 1381.4
347.46 1382 347.69 1382.06 349.01 1382.14 348.02 1382.14 355.01 1382.14
358.67 1382.14 363.6 1382.14 363.94 1382.14 368.57 1382.14 388.1 1382.14
391.75 1382.14 393.81 1382.14 394 . e5 1382.14 431.66 1382.62 433.07 1382.64
435.19 1382.65 437.71 1382.68 439.67 1382.71 439.94 1382.72 445.71 1382.81
447.36 1382.81 448.88 1382.84 449.83 1382.86 450.07 1382.86 450.33 1382.86
451. 74 1382.87 453.23 1382.89 453.4 1382.89 453.45 1382 89 455.21 1382.9
455.36 1382.9 455.59 1382.9 455.92 1382.9 456.33 1382.91 456.82 1382.91
457.39 1382.91 458.46 1382.92 460.03 1382.92 462.13 1382.93 462.42 1382.93
464.09 1382.94 465.32 1382.94 467.21 1382.93 467.52 1382.93 467.96 1382.93
468.78 1382.94 469.37 1382.94 470.32 1382.94 471.63 1382.93 473.27 1382.93
474.37 1382.92 475.78 1382.92 476.46 1382.93 476.87 1382.93 492.14 1382.28

500 1381.93 •



Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

••••••••••••••••••••••••••••• * •••••••••• * •••••••

.032 214 .89 .028 285.11 . 032

Bank Sta, Left Right Lengths: Left Channel Right coeff Contr. Expan .
178.6 320.97 95.44 100 104.05 .1 . 3

CROSS SECTION

RIVER: River
REACH, Ellsworth RS, 4800

INPUT
Description: Channel Station 57099. 16
Station Elevation Data num= 63

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
•••••••••••••••••••••••• *.** •• ***.*****.*******.**** •• *****************.******.*

0 1380 12.31 1380.04 25.86 1380.07 34.25 1380.1 36.72 1380.11
47.97 1380.15 57.65 1380.17 69.68 1380.19 79.08 1380.21 86.04 1380.23
90.44 1380.23 95 46 1380.25 132.38 1380.33 14 0.92 1380.35 169.24 1380.46

170.88 1380.47 173.73 1380.48 174,08 1380.39 174.48 1380.29 175.62 1380
179.59 1380.5 214.9 1371.67 250 1370.97 285.1 1371.67 317.7 1379.82

333.7 1380.14 337.42 1381.07 339.82 1380 343.32 1380.87 343.83 1381

344.06 1381. 06 346.4 1381.64 348.61 1381.82 351 1382 352.22 1382.09

352.81 1382.14 353.46 1382.14 354.11 1382.14 356.23 1382.09 360.08 1382.03
361.45 1382 361.48 1382 366.83 1381.9 367.85 1381.88 377.32 1381. 72

377.5 1381.72 380.39 1381.68 385.67 1381.61 387.3 1381. 58 390.64 1381.54
393.27 1381.5 414.17 1381.21. 419.55 1381.14 421.81 1381.13 422.45 1381.13
431. 67 1381.11 459.7 1381.09 460 1381.09 460.58 1381.09 462.31 1381.09

467.68 1381. 37 472.59 1381.15 500 1381.23

Manning'S n Values num= 3
S::a n Val Sta n Val Sta n Val

***********.********** •• **.*********************

.032 214.9 .028 285.1 .032

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
179.59 317.7 90.21 100 108.18 .1 .3

CROSS SECTION

RIVER: River
REACH: Ellsworth RS, 4700

INPUT
Description: Channel Station 57199 .16
Station ElevatIon Data num= 80

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
* ** *****. * *** * *. ** * * •• * *. * * * ** *. *** *** *. ** *.* *. **. * * * * *.*. * ** * ••• *.*. * "" ..... *. **.

0 1379. 42 9 .78 1379.41 14 .7 1379.42 18.07 1379.43 19.72 1379.44
22.89 1379 44 22 . 98 1379.44 23.16 1379.44 23.44 1379.44 24.15 1379.44
28.91 1379 .45 30. 09 1379.45 31. 69 1379.46 32.75 1379.46 33.27 1379.46
39.81 1379. 47 45. 34 1379.48 48.93 1379.5 53.56 1379.5 57.1 1379.51

64.48 1379.53 71 .43 1379.56 83.77 1379.6 92.68 1379.64 98.64 1379.66
117.27 1379.71 123 51 1379.73 160.35 1379.81 173.73 1379.87 174.42 1379.87
174.99 1379.87 175 .23 1379.87 175.7 ~379.88 177.72 1379.68 181.77 1379.81

184.5 1379.13 214.89 1371.53 250 1370.83 285.1 1371.53 317.5 1379.63
333.5 1379.95 334.5 1380.2 335.73 1379 336.02 1379 336.54 1379

338.38 1379.46 340.54 1380 341.12 1380.15 341.29 1380.19 345.32 1380.15
345.69 1380.15 346.1 1380.15 346.18 1380.15 353.95 1380.34 354.7 1380.34
362.31 1380.51 368.29 1380.6 368.51 1380.6 374.66 1380.68 375.17 1380.67
375.77 1380.67 376.46 1380.66 377.23 1380.66 378.48 1380.67 379.03 1380.67

395 6 1380.73 397.74 1380.74 398.36 1380.73 404.76 1380.69 418.15 1380.61
428.81 1380.57 429.94 1380 57 430.86 1380.56 439.69 1380.54 441.97 1380.53
443.11 1380.53 446 36 1380.52 452.24 1380.54 486.83 1380.62 500 1380.65

Manning's n Values num= 3
Sta n Val Sta n Val Sta n val

**.* •• ** ••• **.**.* •• *.*** ••• *.* •• ******* •••• * •••

.032 214.89 .028 285.1 . 032

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
181.77 317 5 26 26 26 .1 .3

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 4674

INPUT
Description: Channel Station 57235. 16.
Stat~::n Elevation Data num= 65

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
**.** ••• ** •• ***.****.*****.*.**.*.*****.** •• **.* •• *.****.*.***.** ••• *.* •••••• *.*

0 1379.21 3 .49 1379. 19 8.98 1379.19 15.78 1379.19 25.7 1379. 19

38.27 1379.19 66. 99 1379 .19 77.24 1379.19 77.38 1379.19 77.66 1379. 19
84.65 1379.19 84 .96 1379. 19 93.13 1379.19 99.34 1379.19 105.16 1379. 21

107.26 1379.22 127. 27 1379.29 141.21 1379.34 156.55 1379.41 163.8 1379. 44
172.59 1379.48 174 .27 1379.49 177.18 1379.51 177.45 1379.44 177.79 1379.36
178.46 1379.19 178.68 1379.19 178.69 1379.19 179.9 1379.19 182.09 1379.72
214.9 1371.52 250 1370.82 285.11 1371.52 317.92 1379.72 336.87 1379.19





82.63 1379 85. 52 1)79 86.69 1379 91.23 1)79 92.69 1379
94.42 1379 100. 26 1379 102.15 1379 104 _07 1379 111.42 1379
113.2 1379 115. 06 1379 123.92 1379 141.52 1379 141.99 1379

14 B.1 7 1379 154.65 1379.02 156.59 1379.02 161. 4 1379.04 170.96 1379.07
176.51 1379.1 176.69 1379.06 176.65 1379.02 176.92 1379 177.96 1379
179.06 1379 179.52 1379 179.56 1379.12 180.49 1379.35 182.49 1379.35
214.9 1371.25 250 1370.55 265.1 1371.25 317.5 1379.35 333.5 1379.67

335.97 1379.06 344.66 1379 344.85 1379.05 345.05 1379.1 345.15 1379.12
345.25 1379.15 352.88 1379.15 356.18 1379.15 396.06 1379.45 397."22 1379.45
438.99 1379.67 440.03 1379.7 440.18 1379.71 479.62 1379.59 500 1379.63

Mar.ning's n Values num= 3
Sta n Val Sta n Val Sta n val

•••••••• ***.**.***********************.*** •••• **
.032 214 .9 .028 285.1 .032

Bank Sta: Left Right Lengths: Left Channel Right Coeff Cantr. Expan.
182.49 317.5 95.83 100 103.83 .1 .3

CROSS SECTION

RIVER: River
REACH: Ellsworth RS, 4400

INPUT
Description: Char;::el Station 57499.16
Station Elevation Data num= 65

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
******************** •••••• ** •• * •• **** •••••• *************************************

0 1378.83 13.52 1378.85 15.02 1378.84 17.97 1378.84 23.91 1378.85
32.96 1378.86 39.59 1378.86 43.68 1378.86 45.55 1378.86 47.07 1378.86
52.03 1378.86 60.3 1378.85 93.1 1378.77 104.59 1378.76 llS.02 1378.73

127.72 1378.72 130.02 1378.72 145.2 1378.71 147.47 1378.7 150.27 1378.7
153.75 1378.69 157.87 1378.69 177.62 1378.68 178.36 1378.68 180.49 1379.21
182.49 1379.21 214.89 1371.11 250 1370.41 285.1 1371.11 317.5 1379.21
333.5 1379.53 335.97 1378.92 340.12 1378.92 340.23 1378.92 340.41 1378.93

340.63 1378.93 340.94 1378.94 341.42 1378.96 342.64 1379 344.13 1379.05
344.77 1379.07 346.72 1379.14 353.73 1379.14 358.48 1379.14 359.26 1379.14
361.35 1379.14 369.89 1379.14 369.91 1379.14 371.14 1379.14 372.97 1379.14
381.55 1379.14 381.62 1379.14 383.44 1379.14 385.74 1379.14 386.29 1379.14
386.79 1379.14 388.69 1379.14 400.14 1379.14 407.35 1379.14 407.64 1379.14
407.73 1379.14 442.08 1379.31 444.24 1379.38 444.56 1379.4 500 1379.22

Manning's n Values num"" 3
Sta n Val Sta n val Sta n Val

**** .. * ... ** ............. * .......................... * .. * .. * "'. * ..........

. 032 214.89 .028 285.1 . 032

Bank Sta: Left Right Lengths: Left Channel Right Caeff Contr. Expan.
182.49 317.5 92.56 100 107.14 .1 .3

CROSS SECTION

RIVER, River
REACH, Ellsworth RS, 4300

INPUT
Descript ion: Channel Station 57599.16
Stat~on Elevation Data num:: 37

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
........... "' •••••••••••••••••••••••••••••••• * •••••••••••• * •••••••• *.*.*t.**.*.** •••

0 1378.49 9. 73 1378.45 17.93 1378.45 32.84 1378.45 38.33 1378.44
39.89 1378.44 43. 03 1378.44 47.78 1378.44 51.22 1378.44 53.34 1378.44

61.2 1378.43 61. 97 1378.43 64.46 1378.42 68.59 1378.42 155.71 1378.18
159.63 1378.18 176. 97 1378.19 180.49 1379.07 182.5 1379.07 214.9 1370.97

250 1370.27 285.11 1370.97 317.51 1379.07 333.5 1379.39 337.6 1378.37
338.35 1378.29 338.7 1378.38 400.76 1378.9 404.41 1378.93 409.79 1379
411.37 1379.01 450.61 1379.14 451. 71 1379.14 463.64 1378.97 464.14 1379.04
467.57 1379.02 500 1378.91

Manning's n Values num""
Sta n val Sta n Val Sta n val

"'*** ••• ****.******* •• *** •• *.*******.******* ••• *.

. 032 214.9 .028 285.11 .032

Bank Sta: Left Right Lengths: Left Channel Right Coeff Cent r. Expan.
182.5 317.51 95.8 100 103.64 .1 .3

CROSS SECTION

RIVER: River
REACH: Ellsworth RS, 4200

INPUT
Description: Channel Station 57699. 16
Station Elevation Data Dum"" 47

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
."''''.''''''''' •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• *

0 1378.19 16. 62 1378 16 60.41 1378 60.6 1378 60.78 1378
63 .96 1378 68 .23 1378 70.62 1378 78.96 1378 80.64 1378

122 .89 1378 148. 17 1378 166.86 1378.04 171.26 1378.04 176.95 1378.05
180 .49 1378.93 182. 49 1378.93 214.9 1370.83 250 1370.13 285.1 1370.83



317.5 1378.93 333.51 1379.25 338.26 1378.07 338.53 1378 338.55 1378.01
338.79 1378.07 343.26 1378.12 348.39 1378.18 400.24 1378.77 424.47 1379
429.78 1379.03 447.63 1379.14 447.75 1379.14 447.78 1379.14 450.42 1379.14

450.6 1379.14 451 1379.14 453.19 1379.14 453.35 1379.14 453.43 1379.14

453.48 1379.14 453.54 1379.14 453.91 1379.13 457.12 1379.1 457.15 1379.1 •457.18 1379.09 500 1378.48

Manning's n Values num;
Sta n Val Sta n Val Sta n Val

************************************************

.032 214.9 .028 285.1 .032

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
182.49 317.5 96.42 100 103.62 .1 .3

CROSS SECTION

RIVER: River
REACH, Ellsworth RS, 4100

INPUT
Description: Channel Station 57799.16
Station Elevation Data num ... 51

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

0 1377.85 9.32 1377.83 11.94 1377 .83 60.17 1377.8 76.76 1377.76
108.16 1377.7 132.78 1377.64 175.42 1377 .52 180.49 1378.79 182.49 1378.79
214.89 1370.69 250 1369.99 285.1 1370 .69 317.51 1378.79 333.5 1379.11
337.69 1378.07 339.56 1378 339.79 1378.06 339.88 1378.08 344.34 1378.09
351.71 1378.1 352.57 1378.1 353.56 1378.09 386.76 1378.11 387.68 1378.11
396.18 1378.14 405 22 1378.33 405.52 1378.33 405.97 1378.34 406.53 1378.36
407.21 1378.37 408.07 1378.4 409 1378.42 410 1378.44 425.8 1378.78
426.64 1378.79 428.14 1378.83 432 1378.9 437.09 1379 438.41 1379.02
441.45 1379.03 447.89 1379.08 452.56 1379.14 452.91 1379.14 453.1 1379.14
458.49 1379.14 460.14 1379.04 460.21 1379.04 460.29 1379.04 461.01 1379.03

500 1378.64

Manning'S n Values num ... 3
Sta n Val Sta n Val Sta n val

************************************************

.032 214.89 .028 285.1 .032

Bank Sta: Left Right Lengths: Left Channel Right Cae!! Contr. Expan.
182.49 317.51 95.47 100 103.98 .1 .3

CROSS SECTION

RIVER: River •REACH, Ellsworth RS, 4000

INPUT
Description: Channel Station 57899. 16
Station Elevation Data num=. 40

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

0 1377.44 23.38 1377.39 32.92 1377.4 149.14 1377.3 175.32 1377.36
180.49 1378.65 182.5 1378.65 214.9 1370.55 250 1369.85 285.11 1370.55
317.51 1378.65 333.51 1378.97 339.28 1377.53 339.69 1377.54 339.7 1377.54
339.71 1377.54 339.72 1377.54 339.73 1377.54 339.75 1377.54 339.83 1377.54
383.47 1377.8 413.92 1378 414.16 1378 414.21 1378 414.24 1378

430.64 1378.1 436.23 1378.14 437.54 1378.14 438.33 1378.14 439.24 1378.14
439.93 1378.14 440.5 1378.14 442.35 1378.14 447.23 1378.14 448.99 1378.14

450.24 1378.14 458.73 1378.27 468.19 1378.58 469.66 1378.58 500 1378.51

Manning'S n Values num= 3
Sta n Val Sta n Val Sta n Val

**************************************-*********

.032 214.9 .028 285.11 .032

Bank Sta: Left Right Lengths: Left 'Channel Right Coeff Contr. Expan.
182.5 317.51 94.83 100 104.71 .1 .3

CROSS SECTION

RIVER, River
REACH, Ellsworth RS, 3900

INPUT
Description: Channel Station 57999.16
Station Elevation :lata num= 65

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

0 1377.05 18.61 1377 21. 25 1377 36.09 1377 59.28 1377

71.99 1377 74.71 1377 75.24 1377 98.14 1377.04 103.85 1377.05

117.01 1377.08 120.93 1377.09 146.77 1377.16 151.23 1377.17 174.52 1377.23

175.39 1377.24 180.49 1378.51 182.5 1378.51 214.9 1370.41 250 1369.71

285.11 1370.41 317.51 1378.51 333.51 1378.83 340.29 1377.14 340.51 1377.14

347.5 1377.14 348.65 1377 .14 348.76 1377.14 348.87 1377.14 349.09 1377.14

349.2 1377.14 355.4 1377 .14 371.86 1377.26 372.15 1377.26 372.97 1377.27

373.95 1377.28 375.48 1377.29 376.74 1377.29 401.4 1377.47 406.22 1377.51
408.76 1377.53 411.32 1377.55 413.86 1377.57 416.32 1377.59 436.72 1377.7 •438.48 1377.72 451.01 1377.83 454 .84 1377.86 461.25 1377.89 463.28 1377.9



468.79 1377.94 468 .89 1377.94 470.59 1377.96 ~72. 02 1377.96 474.04 1377. 97
474.6 1377.97 477. 22 1377.98 479.17 1377.98 480 43 1377.98 481. 53 1377 .99

481. 62 1377.99 481 .71 1377.99 482.23 1377.99 482 .27 1377.99 500 1377 .95

Manning' 5 n Values num= 3
Sta n val Sta n Val Sta n val

•••• * •••••••••••••••••••••••••••••••••••••••••••
.032 214.9 .028 285.11 . 032

Bank Sta: Left Right Lengths: Left Channel Right Coeff COn~r . Expan.
182.5 317.51 95.3 100 104.2 .1 .3

CROSS SECTION

RIVER: Ri 'Jer
REACH: Ellsworth RS: 3800

INPUT
Descript ion: Channel Station 58099.16
Station Elevation Data num= 65

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
••••••••••• * ••••••••••••••••••••••••••••••••••• * ••••••••••• * ••••••••••••••••••••

0 1377 24 .89 1377 32.75 1377 42.32 1377 53.22 1377
61.1 1377 72 1377 72.32 1377 72,69 1377 73.09 1377

73.54 1377 80.53 1377 80.88 1377 81.28 1377 81. 74 1377
82.28 1377 82.92 1377 83.68 1377 86.61 1377 95.49 1377

101.29 1377 105.03 1377 115,15 1377 116.25 1377 116.61 1377
125.21 1377 125.37 1377 126.29 1377 126.48 1377 126.91 1377
132.29 1377.01 133.06 1377.01 134.88 1377,01 142.13 1377.03 149.63 1377.05
155.02 1377.06 159.03 1377.08 171.39 1377.11 172.57 1377.11 175.48 1377.12
·180.49 1378.37 182.49 1378.37 214.89 1370,27 250 1369.57 285.1 1370.27

317.5 1378.37 333.5 1378.69 340.05 1377.06 347.08 1377.05 355.41 1377.05
365.69 1377.04 402.98 1377.07 408.94 1377.06 417.7 1377.14 424.21 1377.14
430.86 1377.14 457.42 1377.14 460.1 1377.14 460.38 1377.14 463.65 1377.1
475.33 1377 478.11 1376.97 499.46 1376.74 499.95 1376.77 500 1376.77

Manning's n Values num", 3
Sta n Val 5ta n val Sta n Val

•••••••••••••• * ••••••• *. * *_ •••••••• * ••• * ••••••••

.032 214.89 . 028 285.1 .032

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
182.49 317,5 92.84 100 106,52 .1 .3

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 3700

INPUT
Description: Channel Station 58199.16
Station Elevation Data num: 84

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
••• * ••••••••••••••••••••••••••••••••••••••••••• * ••••••••••••••••••• * ••••••••••••

0 1376.95 46.01 1377 55.64 1377 62.08 1377 70.95 1377.73
73.94 1378 77.08 1378.94 77.29 1379 78.48 1379.3:' 80.69 1380
81. 51 1380.23 84.15 1381 87.3 1381. 87 87.74 1382 88.2 1382.12
91.21 1383 92 .6 1383 94.02 1383 104 .27 1383.54 105.64 1383.64

107.63 1383.79 110.49 1384 111.38 1384 111. 84 1384 118.76 1384.12
128.05 1384.24 141. 8 1384,6 143,7 1384.63 144.87 1384.61 145,41 1384.48
147.33 1384 147.47 1383.97 156.49 1384.73 175.56 1377 180.49 1378.23
182.49 1378.23 214.89 1370.13 250 1369.43 285.1 1370.13 317.51 1378.23
333.5 1378.55 339.72 1377 340.2 1377 341.29 1377.27 344.18 1378

346.65 1378.62 348.17 1379 349.08 1379.23 351.27 1379.77 359.44 1379.24
363.17 1379 377.5 1378.12 379.28 1378 380.39 1378 380.73 1378
380.93 1378 389.6 1377.64 401.41 1377 401,87 1377 402.78 1377
403.49 1377 404.22 1377 404.99 1377 407.06 1377 407.81 1377
417.66 1376.62 420.92 1376.58 422.16 1376.58 424.38 1376.55 441.91 1376.35
443.17 1376.33 451.11 1376.18 453.75 1376.14 455.11 1376.14 474.29 1376.14
483.73 1376,14 485.86 1376.14 487.87 1376.14 489.38 1376.14 491.13 1376,14
493 47 1376,14 493.49 1376.14 493.6 1376.14 500 1376.14

Manning'S n Values num= 3
Sta n val Sta n Val Sta n Val

*' •••••••••••••••••••••••••••••• "' •••••• * •••••••••
.032 214.89 .028 285.1 . 032

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
182 49 317.51 94.33 100 105.12 .1 .3

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 3600

INPtIT
Description: Channel Station 58299. 16
Station Elevation Data num.: 73

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
.*' •• '.' ••••• ' •••• '''' ••••• ' •••• ' •••• '' •••••••• '.' ••• '~'~ •••••••••••• *' •••••••• ~.* ••

0 1376.68 25.83 1376.77 39.85 1376.79 4.0.55 1376.79 47.71 1376.82
62.77 1376.87 69.83 1376.88 90.68 1376.98 95.81 1377 97.33 1377.64



98.05
102.38
108.17
110.83
135.44
143.99
150.49
176.87

285.1
342.76
363.98
405.28
460.64

1378
1380
1383
1384

1384.02
1383.57

1382.97
1377.19
1369.99
1377.28
1376.88

1376
1376

99.02
103.58
109.82
116.14
137.34
146.33
150.93
180.49
317.51
342.84
376.81
406.39
499.85

1378.48
1380.65
1383.79

13 84
1384

1383.73
1382.86
1378.09
1378.09

1377.3
1376.7

1376
1375.45

100.15
104.38
110.11
122.67
138.92
147.6

152.89
182.49

333.51
342.87
392.91
411.65

500

1378.96
1381

1383.87
1384

1383.83
1383.69
1382.37
1378.09
1378.41
1377.3

1376.29
1376

1375.45

100.25
106.09
110.25
129.17
139.61
148.75

154.36
214.89

340.59
355.43
398.18
440.7

1379
1382
1384

1384.09
1383.83

1383.4
1382

1369.99
1376.64

1377
1376.18

1376

102.31
106.1

110.46
134.72
141.88
150.36
166.8

250

341. 63
357.64
400.84
452.63

1379.97
1382
1384

1384.04
1383.52

1383
1382.03
1369.29

1377
1376.95
1376.13

1376

•
Manning's n Val ues

Sta n Val
Dum=

Sta n Val
3
Sta n Val

.032 214.89 .028 285.1 .032

Bank Sta: Left Right
182.49 317.51

Lengths: Left Channel
94 95.35

Right
97.2

Coeff Contr.
.1

Expan.
.3

CROSS SECTION

RIVER: River
REACH: Ellsworth RS, 3505.64

INPUT
Description: Channel Station 58393.52
Station Elevation Data num= 49

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

o
52.75

121.42
174.38
179 06
317.92
340.56
353.24
398.74
401.85

1376.37
1376.5

1376.66
1376.51

1376
1378.08
1376.59

1377
1376
1376

4.43
72.81

165.68
175.5

182.09
325.97
342.17
353.41
399.48
407.79

1376.37
1376.53
1376.85
1376.23
1378.08

1376
1377
1377
1376
1376

13.11
87.01

167.32
176.43

214 .9
326.49
342.52
359.52
400.36
409.61

10 ':6.41
1376.58
1376.86

1376
1369.88

1376
1377.09
1376.87

1376
1376

20.11
103.15
172.89
177.23

250
327.19
343.01
361.23
400.88

500

1376.44
1376.65
1376.88

1376
1369.17

1376
1377.22
1376.83

1376
1376

24.24
114.23
173.83
178.47
285.11
338.22
34 8.96
363.36
401.59

1376.46
1376.66
1376.65

1376
1369.88

1376
1377.1

1376.79
1376

Bank Sta: Left Right
182.09 317.92

Lengths: Left Channel
31.99 31.99

.013 285.11

•Expan.
.5

Caeff Contr~.

.3
Right
31.99

.032

3
Sta n Val

num=
Sta n Val

214.9

CROSS SECTION

.032

Manning'S n values
Sta n Val

RIVER: River
REACH: Ellsworth RS: 3473.65

INPUT
Description: Channel Station 58425.51, bend or earth channel section
Station Elevation Data num", 49

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

o 1376.33
52.75 1376.46

121.42 1376.62
174.38 1376.47
179.06 1375.96
317.92 1378.04
340.56 1376.55
353.24 1376.96
398.74 1375.96
401.85 1375.96

4.43
72.81

165.68
175.5

182.09
325.97
342.17
353.41
399.48
407.79

1376.33
1376.49
1376.81
1376.19
1378.04
1375.96
1376.96
1376.96
1375.96
1375.96

13.11 1376.37
87.01 1376.54

167.32 1376.82
176.43 1375.96

214.9 1369.84
326.49 1375.96
342.52 1377.05
359.52 1376.83
400.36 1375.96
409.61 1375.96

20.11
103.15
172.89
177.23

250
327.19
343.01
361.23
400.88

500

1376.4
1376.61
1376.84
1375.96
1369.13
1375.96
1377.18
1376.79
1375.96
1375.96

24.24
114.23
173.83
178.47
285.11
338.22
348.96
363.36
401. 59

1376.42
1376.62
1376.61
1375.96
1359.84
1375.96
1377.06
1376.75
1375.96

Manning'S n Values
Sta n Val

num:::
Sta n val Sta n val

.032 214 . .013 285.11 .032

Bank Sta: Left Right
182.09 317.92

Lengths: Left Channel
.01 .01

Right
.01

Coeff Contr.
.3

Expan.
.5

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 3473.64

13.11 1376.37 20.11 1376.4 24.24 1376.42
87.01 1376.54 103.15 1376.61 114.23 1376.62

INPL'T
Description: Channel Station 58425.52. begin 12'
Station Elevation Data num::: 51

Sta Elev Sta Elev Sta Elev

o 1376.33
52.75 1376.46

4.43 1376.33
72.81 1376.49

concrete apron

Sta Elev Sta Elev

•



121.42 1376.62
174.381376.47
179.06 1375.96

285 1369.13

327.19 1375.96
343.011377.18
J61.23 1376.79
400.88 1375.96

500 1375.96

Manning's n values
Sta n Val

165.68 1376.81
175.5 1376.19

182.09 1378.04
285 1379.53

338.22 1375.96
348.96 1377.06
363.36 1376.75
401.59 1375.96

num=
Sta n Val

167.32 1376.82
176.43 1375.96

215 1379.53
317.92 1378.04
340.56 1376.55
353.24 1376.96
398.74 1375.96
401.85 1375.96

3
Sta n Val

172.89 1376.84
177.2J 1375.96

215 1369.13
325.97 1375.96
342.17 1376.96
353.41 1376.96
399.48 1375.96
407.79 1375.96

173.83 1376.61
178.47 1375.96

250 1369.13
326.49 1375.96
342.52 1377.05
359.52 1376.83
400.36 1375.96
409.61 1375.96

.032 215 .013 285 .032

Bank Sta: Left Right
215 285

CROSS SECTION

RIVER: River
REACH: Ellsworth

Lengths: Left Channel
12 12

RS, 3461.64

Right
12

Coeff Contr.
.3

Expan.
.5

of 12' concrete apron
INPUT
Description: Channel Station 58437.52, end
Station Elevation Data num= 51

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

o 1376.33

52.75 1376.46

121.42 1376.62
174.38 1376.47
179.06 1375.96

2851J69.13
J27.191375.96
J4J.011377.18
J61.23 1376.79
400.88 1375.96

500 1375.96

4.43 1376.33

72.81 1376.49
1·65.68 1376.81

175.5 1376.19
182.09 1378.04

285 1379.53
338.22 1375.96
348.96 1377.06
363.36 1~J76.75

401.59 1375.96

13.11. 1376.37

87.01 1376.54
167.32 1376.82
176.43 1375.96

215 1379.53
317 92 1378.04
340.56 1376.55
353.24 1376.96
398.74 1375.96
401.85 1375.96

20.11

103.15
172.89
177.23

215
325.97
342.17
35J.41
399.48
407.79

1376.4

1376.61
1376.84
1375.96
1J69.13
1375.96
1376.96
1376.96
1375.96
1375.96

24.24

114.23
173.83
178.47

250
326.49
342.52
359.52
400.36
409. '11

1376.42

1376.62
1376.61
1375.96
1369.13
1375.96
1377.05
1376.83
1375.96
1375.96

Manning's n Values
Sta n Val

num=
Sta n Val

4

Sta n Val Sta n Val

.032 182.09 .032 215 .013 285 .032

Bank Sta: Left Right
215 285

CROSS SECTION

RIVER: River
REACH: Ellsworth

Lengths: Left Channel
. 01 .01

RS, 3461.63

Right
.01

Coeff Contr.
.3

Expan .
.5

INPUT
Description: Channel Station 58437.53, front of drop stucture. ele increase I'
Station Elevation Data num= 51

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

o 1376.33
52.751376.46

121.42 1376.62
174.38 1376.47
179.06 1375.96

285 1370.13
327.19 1375.96
343.01 1377.18
361.23 1376.79
400.88 1375.96

5001375.96

4.43
72.81

165.68
175.5

182.09
285

338.22
J48.96
363.36
401.59

1376.33
1376.49
1376.81
1376.19
1378.04
1379.53
1375.96
1377.06
1376.75
1375.96

13.11 1376.37
87.01 1376.54

167.32 1376.82
176.43 1375.96

215 1379.53
317.92 1378.04
340.56 1376.55
353.24 1376.96
398.74 1375.96
401.851375.96

20.11
103.15
172.89
177.23

215
325.97
342.17
353.41
399.48
407.79

1376.4
1376.61
1376.84
1375.96
1370.13
1375.96
1376.96
1376.96
1375.96
1375.96

24.24
114.23
173.83
178.47

250
326.49
342.52
359.52
400.36
409.61

1376.42
1376.62
1376.61
1375.96
1370.13
1375.96
1377.05
1376.83
1375.96
1375.96

Manning's n Values
Sta n Val

num=
Sta n Val

J
Sta n Val

.032 215 .013 285 .032

Bank Sta: Left Right
215 285

CROSS SECTION

RIVE?: River
REACH: Ell swort h

Lengths: Left Channel
1 1

RS, 3460.63

Right
1

Coeff Contr.
.3

Expan.
.5

INPUT
Description: Channel Station 58438.53, top of drop stucture. ele increase I'
Statio:1 Elevation Data num= 51

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
*************************************************************.******-**********.

0 1376. 33 4.4'3 1376.33 13 .11 1376.37 20. 11 1376.4 24.24 1J76 .42
52 .75 1376 .46 72.81 1376.49 87 .01 1376.54 103. 15 1376.61 114.23 1376 .62

121 .42 1376 .62 165 68 1376.81 167 J2 1376.82 172 .89 1376.84 173. 83 1376 .61
174 .38 1376 .47 175.5 1376.19 176 .43 1375.96 177 .23 1375.96 178 .47 1375. 96



179.06 1375.96
285 1371.13

327.19 1375.96
343.01 1377.18
361.23 13 76.79
400.88 1375.96

500 1375.96

182.09 1378.04
285 1379.53

338.22 1375.96
348.96 1377.06
363.36 1376.75
401. 59 1375.96

215 1379.53
317.92 1378.04
340.56 1376.55
353.24 1376.96
398.74 1375.96
401.85 1375.96

215 1371.13
325.97 1375.96
342.17 1376.96
353.41 1376.96
399.48 1375.96
407.79 1375.96

250 1371.13
326.49 1375.96
342.52 1377.05
359.52 1376.83
400.36 1375.96
409.61 1375.96 •Manning's n Values

Sta n val
num:::

Sta n Val
3
Sta n Val

.032 215 .013 285 .032

Bank Sta: Left
215

Right
285

Lengths: Left Channel
16 16

Right
16

Coeff Contr.
. 3

Expan .
.5

CROSS SECTION

RIVER: River
REACH: Ellsworth RS, 3444.63

INPUT
Description: Channel Statlon 58454.53. End of drop strucute, dumped riprap

behaind the .....alls
Station Elevation Data num:: 50

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

o 1375.09
55.62 1375.42

127.46 1375.92
172.9 1376.17

182.09 1372.04
285 1371.52

347.72 1375.09
354.7 1376.83
399.9 1376.09

434.87 1376.09

2.06 1375.09
63.61 1375.47

151.04 1376.07
174.73 1376.19

215 1371.52
317.92 1372.04
349.31 1375.49
382.13 1376.36
400.61 1376.09
438.191376.09

16.08 1375.14
88.37 1375.67

152.05 1376.08
174.96 1376.13

215 1363.13
326.43 1375.09
351.73 1376.09
398.27 1376.09
402.01 1376.09

441.3 1376.09

18.16 1375.16
101.38 1375.74
153.67 1376.09
175.13 1376.09

250 1363.13
346.18 1375.09
352.38 1376.25
398.42 1376.09
403.06 1376.09
443.94 1376.09

20.94 1375.18
119.94 1375.86
170.29 1376.15
177.8 1375.82

285 1363.13
347.13 1375.09
353.12 1376.44
398.54 1376.09
432.92 1376.09

500 1376.09

Manning's n Values
Sta n Val

num::
Sta n Val

5
Sta n Val Sta n val Sta n val

RS, 3444.62

Lengths: Left Channel
. 1 .1

.032 182.09

Bank Sta: Left Right
182.09 317.92

CROSS SECTION

RIVER: River
REACH: Ellsworth

.04 215 .013 285

Right
.1

.04 326.43

coeff Contr.
.1

.032

Expan .
.3

•dumped riprap on bottom
INPUT
Description: Channel Station 58454.54,
Station Elevation Data num= 50

Bta Elev Sta Elev Sta Elev Sta Elev Sta Elev

o 1375.09
55.62 1375.42

127.46 1375.92
172.9 1376.17

182.09 1372.04
285 1371.52

347.72 1375.09
354.71376.83
399.9 1376.09

434.87 1376.09

2.06 1375.09
63.61 1375.47

151.04 1376.07
174.73 1376.19

215 1371.52
317.92 1372.04
349.31 1375.49
382.13 1376.36
400.61 1376.09
438.19 1376.09

16.08 1375.14
88.37 1375.67

152.05 1376.08
174.96 1376.13

2151363.13
326.43 2.375.09
351.73 1376.09
398.27 1376.09
402.01 1376.09

441.3 1376.09

18.16 1375.16
101.38 1375.74
153.67 1376.09
175.13 1376.09

250 1363.13
346.18 1375.09
352.38 1376.25
398.42 1376.09
403.06 1376.09
443.94 1376.09

20.94 1375.18
119.94 1375.86
170.29 1376.15

177.8 1375.82
285 1363.13

347.13 1375.09
353.12 1376.44
398.54 1376.09
432.92 1376.09

500 1376.09

Manning'S n Values
Sta n Val

nurn=
Sta n Val

3
Sta n Val

.032 182.09 .04 326.43 .032

Bank Sta: Left Right
182.09 317.92

Lengths: Left Channel
11.71 11.71

Right
11.71

Coeff Contr.
.1

Expan .
. 3

CROSS SECTION

RIVER: River
REACH: Ellsworth RS, 3432.91

end of vertical walls. dumped riprap on
INPUT
Description: Channel Station 58466.24,

bottom
Station Elevation Data num= 50

Sta Elev Sta Elev Sta

18.16 1375.16
101.38 1375.74
153.67 1376.09
175.13 1376.09

250 1363.13
346.18 1375.09

20.94 1375.18
119.94 1375.86
170.29 1376.15
177.8 1375.82

285 1363.13
347.13 1375.09 •

ElevStaElevStaElev

16.08 1375.14
88.37 1375.67

152.05 1376.08
174.961376.13

215 1363.13
326.43 1375.09

2.06 1375.09
63.61 1375.47

151.04 1376.07
174.73 1376.19

215 1371. 52
317.92 1372.04

o 1375.09
55.62 1375.42

127.46 1375.92
172.9 1376.17

182.09 1372.04
285 1371.52



384.99
405.23
441.31
4B1.01

500

1376
1376
1376
1376
1376

390.71
407.68
44 B. 72
483.71

1376
1376
1376
1376

392.3
410.07
455.74
487.95

1376
1376
1376
1376

397.65
410.89
462.59
4 91. 53

1376
1376
1376
1376

401.91
431.81
464.35
494 .33

1376
1376
1376
1376

Manning's n values
Sta n val

nurn:
Sta n Val

4
Sta n Val Sta n Val

.032 171.05 .04 214.9 .028 285.11 032

Bank Sta: Left Right
171.05 332.76

CROSS SECTION

RIVER: River
REACH: Ellsworth

Lengths: Left Channel
113.64 100

Right
82.22

Ceeff CO:1tr.
.1

Expan.
.3

Protection on Left Bank.
INPUT
Description: Channel Station 58699.16 Type
Station Elevation Data num: 112

Sta Elev Sta Elev Sta

"B" Bank

Elev Sta Elev Sta Elev

o
5.31

12.22
28.02
32.88
35.19

52.42
69.36
83.44
84.7

90.34
100.35
116.59

250
353 .13
391.16
413.48
435.08
445.95
463.56
466.25
467.81
4. 93.77

1364.33
1364.32
1364.31
1364.14

1364
1363.92

1363.68
1363.57
1363.73
1363.82
1364.17

1364.3
1364.47
1362.55
1376.38
1376.36
1376.31
1376.25
1376.28
1376.11
1376.22
1376.28
1376.42

.2
6.19

17.97
28.13
33.82
35.51

56.64
72 .13
83.53

86
90.96

105.22
122.64
285.11

364
394.63
416.83
435.87
452.51
464 .23
466.39
474.61

500

1364.33
1364.32
1364.2

1364.14
1363.97
1363.91

1363.64
1363.72
1363.74
1363.91

13 64 .2
1364.34
1364.06
1363.25
1376.46
1376.34
137E. 35
1376.26

13 76.2
1376.14
1376.22
1376.22
1376.52

1. 53
6.89

21.05
28.22
34.51

39.4
58.67
75.28
83.69
87.48
91.48

107 68
160.6

330.12
371.8

408.83
425.66
437.18
456.91
465.17
466.58
476.21

1364.33
1364.32

1364.2
1364.14
1363.94
1363.82

1363.62
1363.77
1363.75

1364
1364.22
1364.35
1373.55
1374.51
1376.42
1376.27
1376.29
1376.29
1376.17
1376.17
1376.23
1376.24

2.68
11. 66
26.72

29.4
34.78
43.51

63.42

78.31
83.95
88.26
94.23

108.36
173.7

346.12
375.08
410.62
430.89
438.89
460.97
465.78
466.79
480.67

1364.33
1364.32
1364.16
1364.13
1363.93
1363.77
1363.45

1363.73
1363.77
1364.05
1364.31
1364.36
1373.55
1374.83
1376.44
1376.27
1376.25
1376.31
1376.12

1376.2
1376.24
1376.34

4.17
12.04
27.89
32.66
34.93
46.03
64.43

81. 96
84.58
89.52
96.27

112.06
214.9

351.25
385.5

411. 59
434.85
441.69
463.19
466.14
467.21
485.95

1364.32
1364.31
1364.15
1364.01
1363.93
1363.75
1363.43

1363.68
1363.81
1364.13

1364 . 3
1364.43
1363.25
1376.11
1376.39
1376.28
1376.25
1376.31
1376.09
1376.21
1376.25
1376.47

Manning's n Values
Sta n Val

r.um::::
Sta n Val

4

Sta n val Sta n val

.032 173.7 .04 214.9 .028 285.11 .032

Bank Sta: Left Right
173.7 330.12

Ir.effective Flow num::::
Sta L Sta R Elev

o 181.6 1375

CROSS SECTION

RIVER: River
REACH: Ellsworth

Lengths: Left Channel
120.07 100

1
Permanent

F

RS, 3100

Right
75.53

Ceeff Contr.
.1

Expan.
.3

INPUT
Description: Channel Station 58799.16, Type "B" bank protection across entire

channel.
Station Elevation Data num:::: 124

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

o
37.78
52.84
58.96
64.23
72.81
87.94
95.02

106.76
108.44
108.79
114 . 99

118.9
122.96
124.01

126
127.6

128.44
131.22
136 49

250
364.16
373.97

1376.54
1376.74
1376.37
1376.89
1376.35
1375.49

1375
1374.78
1374.11
1374.01
1373.99
1372.18

1371
1368.48

1368
1367.56
1367.36
1367.28

1367
1367

1362.32
1378
1377

6.68
. 46.13

56.98
59.87
65.95

74.4
89.57

104.22
107.14
108.53
109.12

115.6
119.59
122.98
124.18
126.23
127.67
129.09
131.71
138.33
285.11
366.81
375.97

1376.53
1376.39
1376.77
1376.8

1376.18
1375.31
1374.95
1374.2

1374.08
1374

1373.89
1372

1370.62
1368.47
1367.93
1367.53
1367.35
1367.24
1366.92
1367.75
1363.02

1378
1377.11

11.28
48.25
58.88
60.14
67.74
77.86
91.18

105.66
107.56
108.56
109.65
117.16
120.6

123. <I 2
124.75
127.24
127.8

129.35
133.86

160.6
334.51
368.93

393.5

1376.57
1376.4

1376.89
1376.77

1376
1375.22

1374.9
1374,18
1374.06

1374
1373.74
1371.52

1370
1368.27
1367.71

1367.4
1367.33
1367.22
1366.49
1373.32
1375.37
1377.59

1378

22 .18
48.37
58.89
60.61
69.81
81. 26
91. 84

106.03
108.03
10B.71

112.2
118.69
121.87
123.66
125.22
127.49
127.87
130.38
134.31

173.7
350.51
372.96
397.07

1376.61
1376.41
1376.89
1376.72
1375.79
1375.14
1374.87
1374.16
1374.02
1373.99

1373
1371.07
1369.18
1368.14
1367.65
1367.37
1367.33
1367.17
1366.46
1373.32
1375.69

1377
1378

31. 18
50.34
58.93
63.04
71.91
86.71
93.82

106.45
108.21
108 77
113.16
118.86
122.16
123.76
125.41
127.54
128.22
130.61
134.8
214.9

355.73
373.29
402.6

1376.66
1376.33
1376.89
1376.48
1375.58
1375.04
1374.81
1374.13
1374.02

1374
1372.7

1371.01
1369

1368.1
1367.63
1367.36

1367.3
1367.15
1366.58
1363.02
1376.99

1377
1378



347.72 1375.09
354.7 1376.83
399.9 1376.09

434.87 1376.09

Manning's n Values
Sta n Val

349.31
382.13
400.61
438.19

Sta

1375.49
1376.36
1376.09
1376.09

num=
n Val

351.73
398.27
402.01

441.3

3
Sta

1376.09
1376.09
1376.09
1376.09

n Val

352.38
398.42
403.06
443.94

1376.25
1376.09
1376.09
1376.09

353.12
398.54
432.92

500

1376.44
1376.09
1376.09
1376.09 •.032 182.09 .04 317.92 .032

Ban~_ Sta: Left Right
182.09 317.92

CROSS SECTION

RIVER: River
REACH: Ellsworth

Lengths: Left Channel
7.83 7.83

RS, 3425.08

Right
7.83

Coef! Contr.
.1

Expan.
.3

end of dumped riprap on bottom
INPUT
Description: Channel Station 58474.07,
Station Elevation Data num= 48

Sta Elev Sta Elev Sta Elev Sta Elev S~a Elev

a 1375.09
55.62 1375.42

127.46 1375.92
172.9 1)76.17

182.09 1372.04
326.43 1375.09
351.73 1376.09
398.27 1376.09
402.01 1376.09
44L3 1376.09

2.06 1375.09
63.61 1375.47

151.04 1376.07
174.73 1376.19

215 1363.13
346.18 1375.09
352.38 1376.25
398.42 1376.09
403.06 1376.09
443.94 1376.09

16.08 1375.14
88.37 1375.67

152.05 1376.08
174.96 1376.13

250 1363.13
347.13 1375.09
353.12 1376.44
398.54 1376.09
432.92 1376.09

500 1376.09

18.16 1375.16
101.38 1375.74
153.67 1376.09
175.13 1376.09

285 1363.13
347.72 1375.09
354.7 1376.83
399.9 1376.09

434.87 1376.09

20.94 1375.18
119.94 1375.86
170.29 1376.15

177.8 1375.82
317.92 1372.04
349.31 1375.49
382.13 1376.36
400.61 1376.09
438.19 1376.09

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

.032 177.8 .04 326.43 .032

Bank Sta: Left Right
177.8 326.43

Lengths: Left Channel
25.08 25.08

Right
25.08

Coeff Contr.
.1

Expan.
.3

"8" Bank Protection on Left Bank.
INPUT
Description: Channel Station 58499.16. Type
Station Elevation Data num= 38

Sta Elev Sta Elev Sta

CROSS SECTION

RIVER: River
REACH: Ellsworth RS, 3400

Elev Sta Elev Sta Elev •
o

55.62
127.46

214.9
352.2

3 9q .27
402.01

441. 3

1375
1375.33
1375.83
1363.72
1376.81

1376
1376
1376

2.06
63.61

151. 04
250

352.38
398.42
403.06
443.94

1375
1375.38
1375.98
1363.02
1376.16

1376
1376
1376

16.08
88.37

152.05
285.11
353.12
398 54
432.92

500

1375.05
1375.58
1375.99
1363.72
1376.35

1376
1376
1376

18.16
101.38
153.67
333.63
354.7
399.9

434.87

1375.07
1375.65

1376
1375.85
1376.74

1376
1376

20.94
119.94
165.68
349.63
382.13
400.61
438.19

1375.09
1375.77
1376.02
1376.17
1376.27

1376
1376

Manning's n Values num=
Sta n Val Sta n Val

4
Sta n val Sta n val

.032 165.68 .04 214.9 .028 285.11 .032

Bank Sta: Left Right
165.68 333.63

CROSS SECTION

RIVER: River
REACH: Ellsworth

Lengths: Left Channel
127.83 100

RS, 3300

Right
65.35

Coeff Contr.
.1

Expan.
.3

"B" Bank Protection on Left Bank.
INPill
Description: Channel Station 58599.16 Type
Station Elevation Data num= 86

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

o 1373.46
8.1 1373.37

29.64 1373.23
33.18 1372.92
44.47 1373.04
52.111373.26
90.761373.92

110.69 1374.04
117.41 1374.08
124.23 1374.11
157.04 1374.05

250 1362.78
356.76 1376.16

2.16
29.41

29.7
34.58
45.34

55.2
93.19

114.09
117.47
125.48
160.78
285.11
361. 17

1373.47
1373.24
1373.23

1372.8
1373.07
1373.37
1373.94
1374.06
1374.08

1374.1
1374.05
1363.49
1376.12

6.4
29.5
29.9

37.48
45.73
72.66

104.08
115.23
119.14
134.66
171.05
332.76
373.59

1373.37
1373.24
1373.21
1372.86
1373.08
1373.62

1374
1374.06
1374.09
137"\.09
1374.24

1375.4
1376.05

6.63
29.57
32.28
42.22
46.09
85.62

104.75
117.09
122.4

140
172.62
348.76
375.13

1373.36
1373.24

1373
1372.93

1373.1
1373.91

1)74
1374.08

1374.1
1374.1

1374.05
1375.72
1376.03

6.92
29.59
32.38
43.52
47.94
86.87

104.76
117.31
122.43
147.57
214.9

350.93
380.65

1373.37
1373.24
1372.99

1373
1373.22
1373.92

1374
1374.08

1374.1
1374.1

1363.49
1376.26

1376 •



433.6
481.71

1378 434.4 1378 434.81 1378 450.49 1378 467.02
1378 484.28 1377.93 486.27 1377.88 500 1377.54

1378

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

.032 173.7 .04 334.51 .032

Bank Sta: Left Right
173.7 334.51

Ineffective Flow num=
Sta L Sta R Elev

o 170.74 1374.94

CROSS SECTION

RIVER: River
REACH: Ellsworth

Lengths: Left
134.22

1
Permanent

F

RS, 3000

Channel
100

Right
55.34

Coe!f Contr.
.1

Expan.
.3

INPtIT
Descript ion: Channel Stat ion 58899.16
Station Elevat ion Data num= 100

Sta Elev Sta E1ev Sta Elev Sta Elev Sta Elev

o
4 0.6

41.95
54.7

68.26
87.38

105.46

118.6
120.79
125.01
130.77
141. 92
145.43
149.45

160.6
335.4

371.34
417.32
451.51
495.55

1375.61
1375.37
1375.43
1375.92
1)76.44
1376.48

1376
1375

1375.04
1375.3

1374.88
1374.52
1374.05

1373
1373.06
1375.33
1378.18

1378
1378

1377.73

28.99
40.85
42.45
56.89
69.32
90.52

1l0.5
119.01
124.48
125.46
132.36
14 2.84

14 5.6
152.65

173.7
335.92
371.57
437.33
461. 98
498.61

1375.63
1375.38
1375.44

1376
1376.48
1376.39

1375.7
1374.96
1375.34
1375.27
1374.76

1374.5
1374

1372.16
1373.06
1375.46

1378
1378

1377.76
1377.6

35.95
41.11
43.21
58.75
71.04
93.18

113.87

119.03
124.6

127.43
133.6

143.25
14 5.62
153.27
214.89
351.92
372.94
439.15
473.85
498.63

1375.22
1375.39
1375.47
1376 07
1376 54
1376.38
1375.51
1374.95
1375.33
1375.13
1374.67
1374.44

1374
1372

1362.76

1375·78
1378
1378
1378

1377.6

39.34
41. 32
44.47
60.42
74.6S

103.89
116.2

119.06
124.67
128.88
134.59
144.02
146.81
154.41

250
365.14
384.58
439.82
479.66
499.39

1375.32
1375.4

1375.52
1376.14
1376.51
1376.06
1375.25
1374.96
1375.32
1375.02

1374.6
1374.32
1373.68
1371.68
1362.06
1379.09

1378
1378
1378

1377.6

40.38
41.59

47
66 41
84.39

104.68
118.16

119.65
124.8
129.1

139.49
144.74
14 9 23
154.71
285.11
370.27
390.51
448.67
489.29

500

1375.36
1375.41
1375.62
1376.37
1376.46
1376.05
1375.05

1375
1375.31

1375
1374.24
1374.23
1373.06
1371.59
1362.76

1379
1378
1378
1378

1377.6

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

.032 214.89 .028 285.11 .032

Bank Sta: Left Right
173.7 335.92

CROSS SECTION

RIVER: River
REACH: Ellsworth

Lengths: Left Channel Right
100.02 100 100.15

RS: 2900

Coer! Contr.
.1

Expan.
.3

INPtIT
Description: Channel Station 58999.16
Station Elevation Data num= 132

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

o
30.75
31.36

32
51.01

70.4
73.05

102.08
112.78
119.81
123.77
134.01
148.57

154.2
159.13

250
367.7

380.83
390.53
401. 95

414.5
422 . 08
424.72
426.16
433.73
465.63
493.63

1375.05
1375.22
1375.23
1375.24
1375.08
1375.83
1376.01

1376
1375.04

1375
1375

1374.92
1374.09

1372
1370.5

1361.83
1379.38
1379.46
1379.53

1380
1380.32
1380.63
1380.64
1380.62
1380.28
1376.61
1377.56

29.35
30.87
31.49
32.14
57.86
71.04
85.74

102.62
113.25
119.88
123.87
134.83
148.81

154.3
161.27
285.11
368.57
381.73
390.69
402 .54
416.76

422.1
424.87
427.63
437.29
467.44

5eo

1375.19
1375.23
1375.24
1375.24
1375.11
1375.87
1376.88
1375.95
1375.05

1375
1375

1374.89
1374

1371.96
1370.22
1362.53
1379.31
1379.49
1379.53

1380
1380.32
1380.64
1380.64
1380.62
1380.01
1376 65
1377.63

30.43
30.99
31. 61
44 49

64.8
71.84

94 7

102.73
114 .55
119.89
124.95
143.67
150.54
156.91

171.7
330.94
368.82

387
395.7

402.83
418.46
422.14

425.1
429.64
445.08
481.46

1375.22
1375.23
1375.24
1375 25
1375.44
1375.93
1376.43
1375.94
1375.03

1375
1374.97
1374.49
1373.36

1371
1372.83
1373.99
1379.32
1379.54
1379.72

1380
1380.47
1380.64
1380.63
1380.61
1379.08
1377.77

30.52
31.11
31.74
47.26
67.72

72.9
101.19
102.95
116.56

119.9
129.92
144.88
151. 5

157.53
173.7

346.94
369.7

388.63
395.87
403.39
421.16
422.19
425.38
431.01
452.36
483.38

1375.22
1375.23
1375.24
1375.09
1375.64

1376
1376.09
1375.92
1375.02

1375
1374.94
1374.44

1373
1370.77
1372.83
1374.31
1379.26
1379.52
1379.72

1380
1380.46
1380.65
1380.62

1380.6
1378.2
1377.7

30.64
31. 24
31.87
48.68
68.92
72.93

102.04
112.56
119.45
123.68
133.13
14 7.99
154.04
158.19

214.9
367.32
380.13
389.72
398.55
413.43
421.69
424.64
425.65
432.39
459.2

490.96

1375.22
1375.23
1375.24
1375.13
1375.72

1376
1376

1375.06
1375
1375

1374.92
1374.3

1372.06
1370.53
1362.53

1379.4
1379.44
1379. S4

1380
1380.32
1380.56
1380.64
1380.62

1380.6
1377.38
1377.61

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val



************************************************
.032 214.9 .028 285.11 .03:

Bank Sta: Lert Right Lengths: Left Channel Right Coeff Contr. Expan.
173.7 330.94 100.01 100 100.06 .1 .3 •Ine f fect i ve Flow num= 1

Sta L Sta R Elev Permanent
0 181.48 1374 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS, 2800

INPUT
Description: Channel Station 59099 .16
Station Elevation Data num= 98

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

0 1374.57 46.7 1374.8 57.55 1374.93 57.97 1374.95 58.56 1374.96
62.19 1375 70.2 1375.23 75.09 1375.38 83.12 1375.84 84.46 1375.91
85.91 1376 86.94 1376.06 94.66 1376.52 96.91 1376.31 99.27 1376.09

100.19 1376 100.74 1375.95 102.88 1375.74 104.19 1375.62 107.24 1375.33
116.87 1375.19 123.45 1375.13 140.47 1375.11 141 1375.11 141.15 1375.1
141.19 1375.1 141.28 1375.1 141. 4 4 1375.09 141.62 1375.09 142.1 1375.07
144.25 1375 144.47 1374.99 151.61 1374.29 153.99 1374 154 . 15 1374
154.23 1374 154 .27 1374 159.62 1373.27 159.63 1373.27 159.7 1373.26
159.8 1373.25 159.93 1373.24 161.61 1373 161.63 1373 161.65 1373

161.66 1373 161.67 1373 161.69 1373 162 1372.95 162.77 1372.83
163.61 1372.69 170.91 1372.48 173.46 1372.4 173.66 1372.45 174.39 1372.63
181.13 1370.74 214 .89 1362.3 250 1361.6 285.11 1362.3 329.06 :L73.29
350.74 1373.72 372.06 1379.05 372.11 1378.9 372.2 1378.9 372.36 1378.94
372.5 1378.93 372.52 1378.93 372.63 1378.93 372.7 1378.93 372.73 1378.93

372.79 1378.93 372.85 1378.93 373.14 1378.97 373.18 1379 373.51 1379.23
374.36 1379.79 374.54 1379.8 374.67 1379.81 374.98 1379.85 380.67 1380
389.68 1380.29 398.07 1380.55 400.93 1380.33 402.6 1380.13 404 . 16 1379.95
405.63 1379.77 407 1379.61 407.39 1379.62 410.39 1379 86 417.53 1379.61
445.58 1379.26 455.44 1379.08 480.06 1379.35 480.08 1379.35 480.08 1378.92
480.09 1378.48 484.82 1378.23 500 1377.31

Manning's n Values num= 3
Sta n Val Sta n Val Sta n val

***********.**************** •• *** •• *************
.032 214.89 .028 285.11 .032

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
174.39 329 06 100.01 100 100.06 .3 .5

CROSS SECTION •RIVER: River
REACH: Ellsworth RS, 2700

INPUT
oescript ion: Channel Station 59199.16
Station Elevation Data num= 100

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
*********.*****-*****.***.****-*************.***.**** ••• ****._*.****.******* ••• *

0 1374.09 23.12 1374.2 65.9 1374.74 67.56 1374.82 69.86 1374.82
72.22 1374.85 74.79 1374.92 75.51 1374.93 76.3: 1374.93 78.48 1374.93
78.64 1374.94 78.83 1374.95 79.54 1375 85.57 1375.39 95.23 1376
97.53 1376.15 98.85 1376.23 99.35 1376.17 100.3 1376.05 100.75 1376

106.39 1375.32 107.17 1375.22 109.03 1375 110 1374.88 112.4 1374.59

116.24 1374.46 119.01 1374.38 120.53 1374.33 121.11 1374.31 121. 89 1374.27
122.77 1374.24 124.21 1374.19 126.91 1374.09 129.09 1374.01 129.25 1374
129.61 1373.99 130.01 1373.97 130.02 1373.97 130.21 1373.96 13 5.52 1373.51
136.88 1373.39 143.7 1373 14 3.74 1373 143.78 1373 143.83 1373

144.6 1372.95 146.75 1372.8 147.67 1372.75 148.13 1372.72 149.62 1372.66
152.29 1372.58 152.96 1372.62 163.36 1372.96 164.46 1373 164.58 1373
165.28 1373.03 169.96 1373.18 170.46 1373 18 214.9 1362.07 250 1361.37

285.11 1362.07 299.01 1362.97 338.5 1372.84 354.5 1373.16 386.23 1381.09
386.64 1380.99 386.74 1380.99 387.18 1380.99 387.73 1380.99 388.3 1380.99
388.86 1380.99 389.38 1380.98 389.69 1380.98 389.83 1380.98 390.34 1380.9B
391.16 1380.9B 391.27 1380.98 393.17 1380.97 393.35 1380.97 394.3 1380.97

396.04 1380.96 396.57 1380.97 396.9 1380.95 400.2 1380.9 417.26 1380.59
423.97 1380.67 423.97 1380.55 423.98 1380.43 431. 36 1380.03 455.79 1378.55
456.49 1378.5 463.08 1378.01 463.09 1378.35 463.09 1378.68 463.1 1378.68
471.48 1378.51 476.39 1378.21 487.34 1378.27 497.41 1377.73 500 1377.72

Manning I s n Values num= 3
Sta n val Sta n Val Sta n Val

•• *** ••• ***.***.** •••••• **** •• * ••••• * •• *.* ••• **.

.032 214.9 .028 2B5.11 .032

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
170.46 338.5 46 46 46 .1 .3

CROSS SECTION

RIVER: River
REACH, Ellsworth RS: 2654.00* •



INPUT
Description: Begin Flow Contraction at 2:1
Station Elevation Data num= 101

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev...............................................••.............................•.
86.36 1373.25 97.92 1373.3 119 .31 1373.57 120.14 1373.61 121.29 1373.61

122.47 1373.63 123.76 1373.67 124 .12 1373.67 124.51 1373.67 125.6 1373.67
125.68 1373.68 125.78 1373.68 126 13 1373.71 129.15 1373.9 133.98 1374.21
135.12 1374.28 135.79 1374.32 136 .04 1374.29 136.51 1374.23 136.74 1374.21
139.55 1373.86 139.95 1373.81 140 88 1373.71 141. 36 1373.65 142.56 1373.5
144.48 1373.44 145.87 137)'.4 146 .62 1373.37 146.92 1373.36 147.3 1373.34
147.74 1373.32 148.46 1373.3 149 .82 1373.25 150.9 1373.21 150.99 1373.21
151. 17 1373.2 151.36 1373.19 151 .46 1373.19 154.12 1372.96 154.8 1372.9
158.21 1372.71 158.23 1372.71 158 25 1372.71 158.27 1372.71 158.66 1372.68
159.74 1372.6 160.2 1372.58 160 .43 1372.56 161.17 1372.54 162.51 1372.49
162.84 1372.52 168 04 1372.69 168 .59 1372.71 168.65 1372.71 169 1372.72
171.34 1372.8 171.59 1372.8 214 .38 1362.09 215.4 1361. 95 250 1361.27

282.1 1361.91 288.73 1362.2 294 .81 1363.1 330.92 1372.13 341. 35 1372.35
362.05 1376.44 362.32 1376.39 362.38 1376.39 362.67 1376.39 363.03 1376.39

363.4 1376.4 363.76 1376.4 364.1 1376.39 364.3 1376.4 364.4 1376.4
364.73 1376.4 365.26 1376.4 365.33 1376.4 365.94 1376.4 366.57 1376.44
366.69 1376.44 367.31 1376.48 368.45 1376.54 368.79 1376.57 369.01 1376.57
371.16 1)76.67 382.28 1377.16 386.66 1377.46 386.66 1377.4 386.67 1377.34
391.48 1377.42 407.41 1377.61 407.87 1377.61 412,17 1377.62 412.17 1377.79
412.17 1377.95 417.65 1378.19 420.85 1378.22 427.99 1378,67 434.56 1378.78
436.24 1378.88

Manning's n Values num= 3
Sta n Val Sta n Val Sta n val

1o1o1o1o1o *1o * 1o_*101o1o1o1o *1o.101o 1o.1o ••••••••••••••••••••••••

86.36 . 032 214.38 .028 282.1 .032

Bank S':a: Left Right Lengths: Left Channel Right Coeff Contr, Expan.
171.59 330.92 46 46 46 .3 .5

CROSS SECTION

R:VER: River
REACH, Ellsworth RS, 2608.01

INPUT
Descript ion: Begin Channel Bottom Transition & 10' Riprap Apron
Station Elevation Data num= 7

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
••••• *** •••• _.*.* •• * ••••••••• _* •• * ••••• **.*_.*.** •••• -* •• *.*.** •••• ***.* ••••• *.*

172,72 1372.41 214.89 1361.86
339.68 1371.83 372.49 1380.03

250 1361.16 285.1 1361.86 323.34 1371.42

Manning I S n Values
Sta n Val

num=
Sta n val

3
Sta n Val

172.72 .032 214.89 .04 285.1 .032

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
172.72 323.34 10 10 10 .3 .5

Ineffective Flow num: 2
Sta L Sta R Elev Permanent

172,72 214 1372 F
286 372.49 1372 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS, 2598.02

INPUT
Description: Upstream End of Wing Wall (Approx Channel Station 59300)
station Elevation Data num= 7

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

171.98 1372.56 214.88 1361.84
344.11 1372.92 372.48 1380.01

250 1361.14 285 11 1361.85 328.11 1372.56

Manning's n Values
Sta n Val

num=
St.a n val

3
Sta n Val

171. 98 .032 214 .88 .015 285.11 .032

Bank Sta: Left Right
171.98 328.11

Ineffective Flow nu.m=
Sta L Sta R Elev

171.98 2191372
281 372.48 1372

CROSS SECTION

RIVER: River
REACH: Ellsworth

Lengths: Left Channel
17 17

2
Permanent

F
F

RS: 2581.04

Right
17

Coeff Contr.
.3

Expan.
.5

INPlIT
Description: Upstream Face of C12



Station Elevation Data nu~=

Sta Elev Sta Elev

Manning's n Values
Sta n Val

272.3 1361.1

3
Sta n Val •1372

ElevSta

272.3

Elev
4

Sta

num=
Sta n Val

227.7 1361.11372227.7

227.7 227.7 .015 272.3

Bank Sta: Left
227.7

Right
272.3

Lengths: Left Channel
24 24

Right
24

Coeff Contr.
.3

Expan.
.5

CULVERT

RIVER: River
REACH: Ellsworth RS, 2569

Sta Hi Cord La Cord

4

16
2.6

Coordinates

INPUT
Descript ion:
Distance from Upstream XS
Deck/Roadway Width
weir Coefficient
Upstream Deck/Roadway

num= 2
Sta Hi Cord Lo Cord

1372 500 1372

Upstream Bridge Cross Section Data
Station Elevation Data num= 4

Sta Elev Sta Elev Sta Elev Sta Elev

227.7 1372 227.7 1361.1 272.3 1361.1 272.3 1372

Manning'S n Values
Sta Ii Val

num=
Sta n Val

3
Sta n Val

227.7 227.7 .015 272.3

Bank Sta: Left Right Coeff CO:ltr. Expan.
227.7 272.3 .3 .5

Downstream Deck/Roadway Coordinates
num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord

Downstream Bridge Cross Section Data
Station Elevation Data num= 4

Sta Elev Sta Elev Sta

1371.2 500 1371. 2

Elev Sta Elev •227.7 1371.15 227.7 1361.08 272.3 1361.08 272.3 1371.15

Manning's n Values
Sta n Val

num=
Sta n val

3
Sta n Val

227.7 227.7 .015 272 .3

Bank Sta: Left
227.7

Right
272.3

Coeff Contr.
.3

Expan.
.5

upstream Embankment side slope
Downstream Embankment side slope
Maximum allowable submergence for weir flow
Elevation at which weir flow begins
Energy head used ln spillway design
Spillway height used in design
weir crest sha.;::-.:

o horiz. to .0 vertical
o horiz. to .0 vertical

.95

Broad Crested

Number of Culverts

CuI vert Name Shape Rise Span
Culvert ~12 Box 6 10
FHWA Chart ~ 8 - flared wingwalls
FHWA Scale # 1 - wingwall flared 30 to 75 deg.
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist Length Top n Bottom n Depth Blocked Entrance Loss Coef

o 24 .015 .015 1 .4
Number of Barrels =
Upstream Elevation 1361.1
Centerline Stations

Sta. Sta. Sta. Sta.
233.62 244.54 255.46 266.38

Downstream Elevation = 1361
Centerline Stations

Sta. Sta. Sta. Sta.
233.62 244.54 255.46 266.38

CROSS SECTION

RIVER: River

Exi t Loss Coef
1

•



REACH: Ellsworth RS, 2557.04

INPUT
Description: Downstream Face of C12
Station Elevation Data num= 4

Sta Elev Sta Elev Sta Elev Sta E1ev

227.7 1371.15 227.7 1361.08 272.3 1361.08 272.3 1371.15

~anning 's n Values
Sta n Val

num=
Sta n Val

3
Sta n val

227.7 227.7 .015 272.3

Bank Sta; Le ft
227.7

CROSS SECTION

RIVER: River
REACH, Ellsworth

Right
272.3

Lengths: Left Channel
2.5 2.5

RS, 2554.53'

Right
2.5

Coeff Contr.
.3

Expan.
.5

INPUT
Description:
Statior;, -Elevation Data num=

Sta Elev Sta Elev
8
Sta Elev Sta Elev Sta Elev

219.29 1371.15 225.57 1361.19 231.42 1361.07 268.58 1361.07 274.43 1369.58
278.33 1370.55 280.99 1370.61 287.96 1372.35

Manning's n values num= 6
Sta n Val S:a n Val Sta n Val Sta n Val Sta n Val

•••••••••••••••••••••••••••••••••••••••• ** ••••••• ****.***.*.********* ••• *.***** •
219.29 .018 219.29 .018 236.23 . 033 267.82 .039 278.33 .018
287.96 .018

Bank Sta: Left Right Lengths: Left Channel Right coeff Contr. Expan.
219.29 278.33 2.5 2.5 2.5 .3 .5

CROSS SECTION

RIVER: River
REACH, Ellsworth RS, 2552.03*

INPUT
Description;
Station Elevation Data num= 8

Sta Elev Sta Elev Sta Elev Sta E]ev Sta Elev

210.88 1371.15 223.43 1361.3 235.13 1361.06 264.87 1361.06 276.57 1368.01
284.35 1369.96 289.69 1370.06 303.62 1373.55

Manning 's n Values
Sta n Val

num=
Sta n Val

6
Sta n val Sta n val Sta n Val

210.88 .021 210.88 .021 231. 96 .035 271.27 .037 284.35 .021
303.62 .021

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
210.88 284.35 2.5 2.5 2.5 .3 .5

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 2549.52·

INPUT
Description:
Station Elevation Data num= 8

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

202.47 1371.15 221 .29 1361.4 238.85 1361.06 261.15 1361.06 278.7 1366.44

290.38 1369.36 298 .38 1369.52 319.27 1374.74

Manning's n Values 6
Sta n Val Sta n val Sta n Val Sta n Val Sta n val

•• *.*.* ••• ** ••• ********.* •••••••••••••• * •• ** •••• ****.* ••• *••••••••••••• * ••••••••
202.47 . 023 202.47 .023 227.69 .036 274.73 .036 290.38 .023
319.27 .023

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
202.47 290.38 2.5 2.5 2.5 .3 .5

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 2547.02·

INPUT
Description:
Station Elevation Data Dum=



Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
*********a ••• a ••• * •••• _•••••• * •••• *.a __ ,_. __ .* •• , ••••• **,.*.** •••• *._*_** __ ***.*

194 .06 1371.15 219.16 1361. 51 242.57 1361.05 257.43 1361. 05 280.83 1364.87
296.41 1368.76 307.07 1368.98 334.93 1375.94

Manning'S n values 6 •Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val
**a.**** •• **.**_ •• ***.******.**********.**.******a**.***.**********.***"",*,*.

194 .06 .026 194.06 .026 223.43 .037 278.19 .035 296.41 .026
334.93 .026

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
194.06 296.41 2.5 2.5 2.5 .3 .5

CROSS SECTION

RIVER: River
REACH, Ellsworth RS, 2544.51*

INPUT
Description:
Station Elevation Data num= 8

Sta Elev Sta Elev Sta Elev Sta E1ev Sta Elev
*,*,* ••••• , •• ,*** •••••• ,*,*,.,*_ •••••• *--**-".**.**.******.****,****,***,****,*

185.65 1371.15 217.02 1361.62 246.28 1361.04 253.72 1361.04 282.97 1363.3
302.43 1368.17 315.77 1368.43 350.59 1377.14

Manning'S n Values Dum= 6
Sta n Val Sta n Val Sta n val Sta n Val Sta n Val

185.65 .029 185.65 .029 219.16 .039 281.64 .033 302.43 .029
350.59 .029

Bank Sta: Left Right Lengths: :::.eft Channel Right Coeff Contr. Expan.
185.65 302.43 2.51 2.51 2.51 .3 .5

CROSS SECTION

RIVER: River
REACH, Ellsworth RS, 2542.01

INPUT
Descript ion: Do..... nstream End of wing wall
Station Elevation Data nurn= 7

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

177.24 1371.15 214.89 1361.73
324.46 1367.89 366.25 1378.34

Manning'S n Values num=
Sta n val Sta n Val

250 1361.03

3
Sta n Val

285.1 1361.73 308.46 1367.57 •177.24 .032 214.89 .04 285.1 .032

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
177.24 308. 46 10 10 10 .3 .5

Ineffective Flow Dum=
Sta L Sta R Elev Permanent

177.24 220 1371 F
280 366.25 1371 F

CROSS SECTION

RIVER: River
REACH: Ellsworth

INPUT
Description: End Channel
Station Elevation Data

Sta Elev Sta

RS, 2532.01

Bottom Transition,
num= 7

Elev Sta

End Riprap

Elev Sta Elev Sta Elev

176.97 1371.2 214.89 1361.72
334.71 1370.44 364.31 1377.84

250 1361.01 285.1 1361.72 318.71 1370.12

Manning'S n Values
Sta n Val

Dum=
Sta n Val

3
Sta n Val

176.97 .032 214.89 .028 285.1 .032

Bar.k Sta: Left Right
176.97 318.71

Ineffective Flow num=
Sta L Sta R Elev

176.97 215 1371
285 364.31 1371

CROSS SECTION

RIVER: River
REACH: Ellsworth

Lengths: Left Channel
19 19

2
Permanent

F
F

RS: 2513.15*

Right
19

Coeff Contr.
.3

Expan.
.5

•



INPtIT
Description: Fully Expanded Section at 2,1
Station Elevation Data nUffi= 120

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev••• _* __ * __ * __ * __ * ___ *_,_, ____ * ____ ._,_,_, ____ •• , ________ tt ___ , __ t ____ , ______ ,_.*

151.69 1371.46 158.83 1371.55 160.82 1371.58 162.26 1371.57 163.23 1371.57

163.6 1371.57 163.99 1371.59 164.17 1371.6 164.27 1371 6 165.5 1371.65
166.24 1371.68 166.7 1371.65 167.6 1371.6 167.89 1371.58 168.41 1371.56
169.28 1371.52 169.65 1371.51 170.02 1371.46 170.1 1371.46 170.33 1371.43
170.45 1371.42 171.44 1371.32 171.46 1371.,2 171.62 1371.32 171.7 1371. 31
171.86 1371.31 171.88 1371.31 172.6 1371.3 172.98 1371.29 173.1 1371.29
173.14 1371.29 173.18 1371.29 174.83 1371. 25 175.39 1371.23 175.47 1371. 23
175.51 1371.22 175.88 1371.21 175.92 1371.2 175.95 1371.2 175.97 1371.2
176.09 1371.2 176.11 1371.2 176.12 1371.2 176.14 1371.19 176.15 1371.19
176.16 1371.19 176.23 1371.19 176.25 1371.19 176.27 1371,19 176.29 1371.19
176.3 1371.19 17£.4 1371.16 176.43 1371.19 176.63 1371.24 176.71 1371.26

177.53 1371. 01 214.77 1361.7 215.62 1361.66 250 1360.96 283.63 1361.65
295.27 1364.21 316.23 1369.45 320.94 1369.63 325.36 1:70.15 330.8 1370.26
332.17 1370.42 332.59 1370.44 334.93 1370.51 335.78 1370.S3 336.8 1370.61
337.01 1370.63 337.04 1370.63 337.05 1370.63 337.91 1370.69 338.07 1370,7
338.25 1370.71 338.43 1370.72 338.67 1370.74 338.79 1370.74 339.24 1370.77
339.31 1370.77 339.64 1370.8 339.9 1370.81 340.06 1370.64 340.13 1370.65
340.85 1370.99 341.16 1371.05 341. 4 9 1371.11 342.08 1371. 23 342.18 1371.25

342.8 1371. 36 342.85 1371.37 342.89 1371.38 342.95 1371.39 342.96 1371.4
343.37 1371.46 343.66 1371.51 344.62 1371.65 345.06 1371.72 345.69 1371.61
346.15 1371. 89 346.47 1371 93 346.73 1371. 96 346.96 1372.01 347.66 1372.12

348 1372.17 348.32 1372.22 348.62 1372.27 349.14 1372.35 349.82 1372.45
350.14 1372.5 350.19 1372.51 351. 6 1372.74 352.47 1372.84 360.27 1373.7
361.53 1373.89 364.6 1374.29 371.21 1375.15 371.64 1375.22 383.69 1376.99

Manning I s n Values num= 3
Sta n Val Sta n Val Sta n Val

••••••••••••• **.* •••• * ••• *********.***.*********

151.69 .032 214.77 .028 283.63 .032

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
176.71 316.23 113.16 113.16 113.16 .1 .3

CROSS SECTION

RIVER: River
REACH, Ellsworth RS, 2400

INPUT
Description: Channel Station 59499.16
Statlon Elevation Data num= 126

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
*.*** •••• *********.**.* •• * •• *******.* ••••• * •• *********** •• *.**.****************.

0 1373.01 49.96 1373.64 63.9 1373.83 74.03 1373.81 80.82 1373.79
83.39 1373.79 86.12 1373.92 87.36 1373.97 88.08 1374 96.7 1374.34

101.86 1374.54 105.09 1374.35 111.41 1374 113.39 1373.89 117.05 1373.69
123.15 1373.45 125.74 1373.34 128.33 1373.05 128.85 1373 130.46 1372.62
131.35 1372.73 138.24 1372.03 136.39 1372.01 139.55 1372.01 140.1 1372
141.22 1371. 98 141.34 1371.98 146.39 1371.89 149.05 1371. 85 149.87 1371.84
150.18 1371.84 150.23 1371.84 150.26 1371.83 150.28 1371.63 150.32 1371.83
150.42 1371.83 162 1371.54 165.93 1371.42 166.48 1371. 36 166.76 1371. 36
169.36 1371.25 169.62 1371.23 169.86 1371.22 169.98 1371.21 170.8 1371.18
170.92 1371.17 171.03 1371.17 171.14 1371.16 171.22 1371.16 171.3 1371.16
171.81 1371.13 171.86 1371.13 171. 96 1371.13 172.1 1371.12 172.22 1371.12
172.31 1371.11 173.01 1371.09 173.04 1371.09 173.06 1371.09 173.14 1371. 09
173.22 1371.14 174.57 1371.48 175.17 1371.63 176 1371.11 214 .9 1361.39

250 1360.68 285.11 1361.39 301.37 1365.45 315.22 1366.33 328.25 1369.59
344.25 1369.91 348.29 1370.92 349.52 1371.04 356.41 1371.32 358.91 1371.4
361. 93 1371.89 362.55 1372 362.63 1372 362.67 1372 365.19 1372.36
365.66 1372.42 366.2 1372.48 366.72 1372.54 367.43 1372.61 367.8 1372.66
369.12 1372.81 369.32 1372.83 370.86 1373 371.53 1373.07 371.72 1373.09
373.86 1373.34 374.75 1373.44 375.75 1373.55 377.46 1373.75 377.78 1373.78
379.59 1373.98 379.6 1373.99 379.73 1374 379.86 1374.01 380.02 1374.03
380.07 1374.03 381.28 1374.07 382.13 1374.09 384.96 1374.13 386.25 1374.15
388.09 1374.19 389.45 1374.23 390.39 1374.25 391.17 1374.28 391.83 1374.29
393.91 1374.34 394 .69 1374.35 395.84 1374.37 396.74 1374.4 398.27 1374.47
400.27 1374.47 401.21 1374.47 401. 35 1374.47 406.08 1374.47 408.06 1374.47
431.04 1372.63 ~34.74 1372.67 443.79 1372.36 463.24 1371.69 464.5 1371.7

500 1371.91

Manning I s n Values Dum= 3
Sta n Val Sta n val Sta n Val

***********.**************.*****.*** •• ********.*

.032 214 .9 .028 285.11 .032

Bank Sta; Left Right Lengths; Left Channel Right Coeff Contr. Expan.
175.17 328.25 100 100 100 .1 .3

CROSS SECTION

RIVER: River
REACH: Ellsworth RS, 2300

INPUT
Description: Channel Station 59599 .16
Station Elevation Data num= 83

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
•••••• ***.* •••••• * •• ********* •• ****.***** •• *** •••• **.**.*****.**** •• * •• **.******



0 1372.71 18 .49 1)72.94 31.3 1373.12 40.62 1373.1 46.86 1373.08
64.75 1373.08 83 .68 1373.26 83.76 1373.26 63.78 1373.26 83.81 1373.26
83.83 1373.27 83 .66 1373.27 83.89 1373.27 63.94 1373.27 84.02 1373.28
84.17 1373.28 84.57 1373.3 88.18 1373.47 99.19 1374 101.98 1374.13
102.6 1374.17 103.01 1374.18 103.22 1374.17 104.23 1374.11 106.04 1374 •106.5 1373.97 109.11 1373.8 116.23 1373.37 120.25 1373.35 122.33 1373.35

126.73 1373.1 128.59 1373 131.8 1372.82 132.65 1372.77 133.02 1372.8
133.53 1372.84 135.64 1373 136.65 1373.08 138 1373.18 142.91 1373.55
147.26 1373.25 148.05 1373.17 149. -4 2 1373.29 151.47 1373.41 153.47 1373.25
155.22 1373.1 156.38 1373 156.63 1372.98 159.44 1372.74 160.98 1372.72,
169.88 1372.39 214.9 1361.13 250 1360.43 285.11 1361.13 317.89 1369.33
333.89 1369.65 336.45 1370.29 339.95 1371.18 140.83 1371 341.72 1370.64
342.77 1370.27 350.89 1370.35 357.04 1370.44 367.27 1370.75 375.81 1371
377.45 1371.05 380.19 1371.13 381.95 1371.19 382.69 1371.19 383.99 1371.2
393.72 1371.14 394.99 1371.14 395.3 1371.13 395.66 1371.12 399.29 1371
400.16 1371 402.25 1371 -402.5 1371.01 402.8 1371.19 406.37 1371.07
406.45 1371.07 465.29 1371.-42 500 1371.7

Manning'S n Values num= 3
Sta n val Sta n Val Sta n Val

************************************************

.032 214 .9 .028 285.11 .032

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
169.88 317.89 100 100 100.06 .1 .3

CROSS SECTION

RIVER: River
REACH, Ellsworth RS, 2200

INPUT
Description: Channel Stat ion 59699.16
Station Elevation Data num:: 104

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
.* ••• * ••• * •••••••••• * ••••••••••••••••••••••••••••••••••••••• * ••••••• * •• ********.

0 1372.4 7.21 1372.39 12.9 1372.37 29.22 1372.37 46.55 1372.53
66.58 1372.95 85.27 1373.17 95.93 1373.62 100.13 1373.81 103.9 1373.97

116.87 1373.03 117.34 1373 118 1372.95 118.12 1372.94 119.29 1372.93
131.65 1372.8 132.59 1372.85 133.42 1372.91 114 . 94 1373 136.59 1373.1
139.69 1373.29 141 1373.37 145.23 1373.63 149.52 1373.54 150.25 1373.53
150.75 1373.53 152.68 1373.52 156.1 1373.41 157.57 1373.35 159.18 1373.29
163.52 1373.12 166.34 1373.02 214.89 1360.88 250 1360.18 285.1 1360.88
318.25 1369.17 334.25 1369.49 337.1 1370.2 339.37 1371 339.72 1370.84
339.98 1370.73 342.65 1370.92 343.53 1371 343.62 1371 343.69 1371
143.72 1371 343.76 1371 343.82 1371 343.91 1371 344.31 1371.04
344.32 1371.04 344.33 1371.04 344.41 1371.05 345.87 1371.2 346.4 1371.26
346.39 1371.47 350.2 1371 66 352.59 1371.92 352.92 1371.96 353.32 1372
353.34 1372 353.46 1372 353.82 1372 354.51 1372 354.7 1371.99 •355.07 1371.96 355.33 1371.94 355.49 1371.93 355.99 1371.88 356.2 1371.86
356.38 1371.84 356.55 1371.82 358.31 1371.62 360.02 1371.42 363.59 1371
365.88 1371 366.95 1371 369.89 1371 377.2 1371.95 377.65 1371.98
377.75 1372.03 378.97 1372.71 378.98 1372.63 379.3 1372.69 379.72 1372.68

382.7 1372 383.28 1372 384.73 1371.62 386.44 1371.16 387.86 1371.47
390.82 1372 393.3 1371.54 393.39 1371.56 393.77 1372 393.81 1371. 95
395.39 1372.58 395.45 1372.52 397.6 1371.51 397.61 1371.51 399.54 1370.74
413.35 1370.82 461.52 1371.22 465.03 1371.29 500 1371.43

Manning's n Values nUffi:: 3
Sta n Val Sta n Val Sta n Val

.********.** •• *** •••••• ********.**.*******.*****

.032 214 .89 .028 285.1 .032

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
166.34 318.25 99.24 100 100.82 .1 .3

CROSS SECTION

RIVER, River
REACH, Ellsworth RS, 2100

INPUT
Description: Channel Station 59799.16
Station Elevation Data num= 117

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
** •• ******.*** •• ****.**********.*******.***.**********************.**********.**

0 1371,72 10.83 1371.82 28.92 1372.2 53.24 1372.48 67.61 1372.65
81.61 1372.8 86.8 1372.84 89.05 1372.95 89.82 1372.99 90.05 1373

104.82 1373.72 105.69 1373.78 1(0.56 1373.75 115.42 1373.34 120.73 1373.14
123.86 1373.09 126.04 1373.08 l. .58 1373.07 138.7 1373.06 140.88 1373.04
145.13 1373 145.33 1373 1::; . 07 1372.9 157.24 1372.9 157.29 1372.9
157.31 1372.9 157.38 1372.9 157.48 1372.89 167.3 1372.44 167.66 1372.44

214.9 1360.63 250 1359.93 285.11 1360.63 319.54 1369.24 335.54 1369.56
353 1373.92 353.23 1373.69 353.68 1373.53 353.96 1373.42 354.96 1373

355.81 1372.65 357.3 1372 35P.24 1371.6 359.62 1371 360.5 1370.62
361.15 1370.14 363.24 1370.72 36· 45 1371 365.1 1371.25 365.6 1371.37
366.71 1371.65 367.69 1371.74 366.17 1371.79 368.39 1371.79 369.58 1371.79
369.81 1371.78 370.87 1371.81 371 1371.81 372.02 1371.89 372.11 1371.89
372.89 1372 373.1 1372.04 373.16 1372.05 373.92 1372.15 374.61 1372 .13
)74.75 1372 .14 375.34 1372.11 376.32 1372 .11 376.39 1372.1 376.43 1372.09
376.47 1372.09 376.49 1)72.09 377.84 1372.11 377.87 1372.1 377.88 1372.1
379.01 1372.02 379.05 1372 379.09 1372 379.88 1371.86 380.04 1371.84 •380.06 1371.84 381.42 1371.41 382.95 1371.7 383 1371.7 383.28 1371.72



383.74 1371.82 383. 97 1371.81 384.39 1371.9 384.84 1371.93 384.98 1371 .92
385.43 1371. 89 385 68 1371.79 386.04 1371.65 386.88 1371 387.23 1370. 68
387.92 1370.36 389 .88 1370.73 391.37 1371 392.71 1371. 24 394.08 1371 .51
394.54 1371.61 394 .79 1371.68 394.94 1371.72 395.03 1371.75 395.1 1371.77

395.16 1371.79 395. 25 1371.81 395.89 1371.87 395.94 1371.88 398.5 1370.86
399.42 1370.49 400 06 1370.54 414.16 1370.66 414 94 1370.67 458.98 1370.85
468.13 1370.88 500 1371.08

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

-,_ .._------, .._----------------,---------------
.032 214 .9 .028 285.11 .032

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
167.66 319.54 98.48 100 101.57 .1 .3

CROSS SECTION

RIVER, River
REACH: Ellsworth RS, 2000

INPUT
Description: Channel Station 59899. 16
Station Elevation Data num= 93

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

----'*._------.-._-----------_._-----------------------_ .. _*----- .... _----------
0 1371.54 15 .72 1371.72 28.54 1371.87 41. 02 1372.01 66.95 1372.19

90.13 1372.71 91 .53 1372.76 91.6 1372.76 91. 68 1372.76 91.77 1372.77
91.87 1372.77 n .96 1372.77 92.34 1372.78 92.77 1372.79 93.7 1372.83

95.08 1372.87 96. 84 1372.92 98.18 1372.96 99.56 1373 100.21 1373.02
108.66 1373.25 114 .26 1373.02 114.72 1373 115.34 1372.97 117.52 1372.88
118.69 1372.83 122 .49 1372.67 127.02 1372.64 136.83 1372.58 156.24 1372.56

160.3 1372.51 161 .56 1372.41 161.96 1)72,37 162.73 1372.3 164.69 1372.14

166.24 1372 169. 52 1371.72 214.9 1360.38 250 1359.67 285.1 1360.38
316.23 1368.16 332.23 1368.48 352.46 1373.53 353.34 1373.37 354.81 1373.25
357.08 1373 357.2 1372.96 359.01 1372 360.09 1371.26 360.56 1371
363.06 1371 364.06 1371 364.09 1371 365.22 1371.45 365.98 1371.71
366.28 1371.81 366.83 1372 367.64 1372.37 368.14 1372.58 368.65 1372.81
369.07 1372.97 369.26 1372.96 369.43 1372.95 369.64 1372.94 369.86 1372.93
370.67 1372.88 376.33 1372.39 377.55 1372.35 378.01 1372.34 379.75 1372
383.33 1371.09 383.7 1371 384 1370.92 384.16 1370.9 387.59 1370.3
388.77 1370.12 388.91 1370.1 389.51 1370 389.74 1369.96 390.12 1369.89
392.19 1369.88 396.33 1370 397.57 1370.04 399.47 1370.05 400.55 1370.13
400.91 1370.06 401. 4 1369.97 402.26 1370.07 403.33 1370.2 413.83 1370.24
415.45 1370.24 476.62 1370.64 500 1370.65

Manning'S n Values num= 3
Sta n Val Sta n val Sta n Val

************************************************

.032 214.9 .028 285.1 .032

Bank Sta: Left Right Lengths: Left Chan:1el Right Coeff Contr. Expan.
169.52 316.23 100.03 100 100 .1 .3

CROSS SECTION

RIVER: River
REACH, Ellsworth RS, 1900

INPUT
Description: Channel Station 59999. 16
Station Elevation Data num= 96

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
*********************:0**********************************************************

0 1371.19 22 .32 1371.35 45.04 1371.85 85.59 1372.37 92.75 1372.45
97.27 1372.68 97 .45 1372.69 97.65 1372.7 97.88 1372.71 98.13 1372.72
98.41 1372.73 98 72 1372.74 99.07 1372.75 99.46 1372.77 99.91 1372.79

100.69 1372.82 100. 91 1372.83 101.37 1372.84 102.13 1372.87 103.69 1372.93
103.99 1372.95 104 .61 1372.97 105.32 1373 106.22 1373.04 108.11 1373.12
110.96 1373.24 113 .53 1373.08 114.81 1373 117.35 1372.84 119.56 1372.7
120.76 1372.63 125 62 1372.35 128.57 1372.46 136.89 1372.68 146. 94 1372.19
152.31 1372 153 .56 1371. 98 153.93 1371.97 156.25 1372 157.17 1372
157.85 1372.03 160.53 1372.15 161. 4 1372.07 162.17 1372 170.55 1371.21
214.89 1360.12 250 1359.42 285.11 1360.12 317.71 1368.27 333.71 1368.58
353.57 1373.55 354 .13 1373.3 355.18 1373.02 355.26 1373 357.6 1372.39
358.12 1372.26 359. 14 1372 360.49 1371.66 363.08 1371 363.56 1370.88
366.42 1370.15 366. 86 1370.03 366.98 1370 367.15 1369.99 369.79 1369.91
370.16 1369.99 370. 24 1370 371.44 1370 373.42 1370.26 375.16 1370.21
375.24 1370.22 376 68 1370.15 376.76 1370.15 378.03 1370 378.2 1370

378.8 1369.89 379. 24 1369.81 379.7 1369.79 380.72 1370 380.85 1370.02
380.89 1370.01 382 .71 1370.18 383.59 1370.27 386.89 1370.69 389.02 1370.66
390.82 1370.66 391 .21 1370.73 395.31 1370.85 395.45 1370.87 401. 37 1370.72

401. 7 1370.76 406 38 1370.04 407.23 1369.91 430.48 1370.06 479.99 1370.08
500 1370.04

Manning'S n Values num: 3
Sta n Val Sta n Val Sta n Val

************************************************

.032 214.89 .028 285.11 .032

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
170.55 317.71 100 100 100 .1 .3



CROSS SECTION

RIVER: River •REACH, Ellsworth RS, 1800

INPL'T

Descript ion: Channel Station 60099. 16
Station Elevation Data num= 106

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev-----*-_._---- _________________ .. ______________ ... _. __ tttt.t ____________________

0 1370.98 J2.57 1371.J9 69.65 1371. 84 93.42 1372.JJ 99.42 1372.61
100.3 1372.65 101.28 1372.69 102. J1 1372 . 72 10J.65 1372.77 105.45 1372.84

108.02 1372.93 109.8 1J7J 111.86 137J .08 112.89 1373.11 l1J . 16 1J73.1
114. J 137J.03 114.77 13 7J 119.35 1372.7J 121.45 1J72.6 126.45 1J72.J

128.8J 1372.34 138.69 1372.4 152.58 1372.31 154.17 1372.29 155.J8 1372.22
158.21 1372 159.6J 1371.88 161.74 1371.71 167.27 1371.78 214.9 1359.87

250 1359.17 285.11 1359.87 315.77 1J67.54 JJ1.77 1367.86 J47.78 1371.86
348.66 1371.09 348.82 1371.08 349.6J 1371.18 349.98 1371.19 J50.38 1371.23
351. 14 1371.36 354 . 15 1372 355.51 1372.07 J55.87 1372.07 J56.01 1372.03

J56.1 1372 356.46 1371.89 357.15 1371.67 358.65 1371.2 359.31 1371
361.13 1370.49 361.9 1370.28 362.91 1370 362.94 1J69.99 363 1369.98
363.04 1369.98 36J.18 1370 J64.28 1370.2 364.36 1370.22 364 .44 1370.23
365.75 1370.46 365.87 1370.48 366.6 1370.6 366.75 1370.62 367.08 1370.67
367.26 1370.69 367.44 1370.7 369.21 1370.74 J69.J6 1370.75 J69.51 1370.75
369.9J 1370.73 370.77 1370.69 371.68 1370.66 373.3 1371 373.94 1371
374.91 1371 J76.88 1370.66 378.1 1370.72 378.61 1370.88 379.14 1371
380.35 1371.36 381.22 1371.57 381.69 1371.65 381.98 1371.68 J82.48 1371.62
J83.03 1371.5 384 . 92 1371 384.97 1370.99 384.98 1370.99 J85 1J70.98
386.81 1370.5J 387.57 1370.J8 388.07 1J70.27 388.6J 1370.23 389.2 1370.13
389.72 1370.09 J 90.01 1370.12 J90.8J 1370.21 J91.76 1370.91 J92.2J 1371.27
J94.02 1370.71 396.94 1J69.8 406.41 1369.56 410.7 1369.49 437.06 1369.5

500 1369.37

Manning's n Values nUl:l= 3
Sta n Val Sta n val Sta n Val

---------_. __ ._*----------**-**.**--***********-
.OJ2 214.9 .028 285.11 .032

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
167.27 315.77 100 100 100 .1 .3

CROSS SECTION

RIVER, River
REACH: Ellsworth RS, 1700

INPUT •Descript ion: Channel Station 60199.16
Station Elevation Data num:: 136

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
*_._* •• ***-**._-_._-*.-.**--_.*--*-**.*****.**.*._-******-******._* ••• *.*.***.*.

0 1370.66 10.97 1370.79 J6.48 1J71.32 38.69 1371.44 61. 3 1371.49
67.07 1371.5 95.71 1371.6J 96.59 1371.68 97.74 1371.73 99.85 1J71.83

102.95 1371.98 103.31 1372 107.23 1372.19 115.12 1372.59 117.58 1372.47
117.85 1372.46 118.19 1372.44 118.66 1372.42 119.JJ 1372.39 120.J9 1372.34

122.3 1372.25 126.76 1372.04 127.64 1372 128.2 1371.97 128.59 1371.96
128.84 1371.94 130.03 1371. 89 131.65 1371.92 141.56 1371.95 141. 83 1371.95
142.32 1371.96 14 J . J9 1372 14 6. OJ 1372.09 147.08 1372.13 147.69 1372.16
149.67 1372.12 156.09 1372 156.91 1371.98 164.46 1371.71 168 1371.34

214.9 1359.62 250 1358.92 285.11 1359.62 314.57 1366.98 330.57 1J67.3
338.73 1369.34 341. 51 1370 344.34 1370.64 345.92 1371 349.43 1371.8
J50.JJ 1372 J5J.27 1372.67 354.82 1373 357.35 1373 44 J60.26 1374
360.28 1374 360.34 1374.01 360.4 1374.02 J60.41 1374.02 J60.73 1373.84
362.23 1373 J6J .68 1372.2 364.03 1372 365.72 1J71.1 365.91 1371
366.28 1370.81 367.85 1370 368.87 1370 J69.31 1370 370.91 1369.76
370.98 1369.74 371.0J 1369.74 371.35 1J69.73 372.34 1369.69 373.02 1369.78
373.21 1369.77 373.37 1369.76 374. H 1369.81 374.28 1369.8 374.5 1369.78
375.J8 1369.77 375.63 1369.75 376.57 1369.68 377.05 1369.65 377.67 1369.6
377.96 1369.58 378.34 1369.56 378.51 1369.55 378.52 1J69.55 378.63 1369.54
378.86 1369.5J 379.23 1369.51 379.59 1369.48 J80.1 1369.45 380.22 1369.44
J80.41 1369.43 J80.98 1369.39 J85.39 1369.09 385.44 1369.09 385.45 1369.09
385.46 1369.09 385.47 1369.09 389.91 1369.37 390.11 1369.39 390.38 1369.43
390.76 1369.46 391.82 1369.53 392.29 1369.55 392.77 1369.55 396.19 1369.52
396.45 1369.52 396.63 1369.5J 396.73 1369.53 396.88 1369.52 397.04 1J69.51
397.21 1369.5 399.76 1369.25 400.24 1369.27 400.7 1370 401. 28 1370.47
401.58 1370.82 404.58 1369.8 412.55 1J68.95 412.81 1369.1 413.44 1J69.47
413 . 95 1369.76 414 .16 1369.41 414.34 1369.12 414.49 1368.88 470.96 1368.77
475.77 1368.74 482.76 1367.89 489.65 1367.05 491.3 1366.85 496.12 1J66.81

500 1367.42

Manning's n Values num=
Sta n val Sta n val Bta n Val

*******-**********.*.**.****-***-*** •••• * •• *.*-*
.OJ2 214 .9 .028 285.11 .032

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
168 314.57 100 100 1CO.Ol .1 .3

Ineffective Flow num:: 1
Sta L Sta R Elev Permanent
360.4 500 1374.02 F

CF.OSS SECTION •



RIVER: River
REACH: Ellsworth RS, 1600

INPUT
Description: Channel Station 60299.16
Station Elevation Data num= 152

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

o
98.29

102.16
117.13
138.58
140.81
146. '75
155.68

162.1
163.'76
167.88
331.44
340.1

353.82
356.97

364
365.35
368.03
370.B1
3B2.63
386.94

391.45

394.72
398.97
401.87
404.33
411.67
417.55
418.28
433.57
489.36

1370.49
1371.11
1371.31
1372.11
1371.98

1372
1371.79
1371. 34

1371.1
1371.01
1371.12
1367.27
1368.61
136B.82
1369.22
1368.91
1369.28
1369.94

1370

1370.23
1370.08

1370.01
1370

1370.69
1370

1370.03
1370.99
1370.16
1370.03
136B.17
1372.09

1.04
100.33

103.39
120.93
139.35
141.23
147.64
156.08
162.75
164.28
214.89
334.64
340.56
354.71
360.04
364.03

365.7
368.09
378.45
383.42
387.55

392.96
394.8

400.05
402.13
405.17
413.06

418
418.3

440.94
500

1370.49
1371.22
1371.38
1372.01

1372
1372

1371.74
1371.33
1371.06
1371.02
1359.37
1368.07
1368.62
1368.93
1369.84
1368.92
1369.37
1369.95
1369.91
1370.02
1370.18

1370

1370.01
1370.54
1369.93
1370.13
1371.11
1370.07

1370
1367.28
1372.04

29.18
100.6

106.07
121.44

139.9
143.58
148.64
156.83
162.95
166.51

250
337.07
340.99
355.34
362.35
364.37
367.07
368.67
379.32
383.56

387 8

393.05
395.3

400.38
404.14
407.99
413.24
418.16

418.9
448.2

1370.62
1371.23
1371.52

1372
1372.01

1371.96
1371. 69
1371.29
1371.03
1371.09
1358.66
1369.47
1368.63

1369
1369.29

1369
1369.74

1370
1370

1369.98
1370.23

1370
1370.08
1370.43
1369.95
1370.53
1371.13
1370.03
1369.02
1366.39

65.66
100.96
115.11
129.42

140

144.39
149.49
158.03
163.28
166.62
285.11
339.29
351.98
355.62
363.63
364.93
367.47
368.69
380.08
3 B4 .15
388.83

393.3B
395.61
400.41
404.14
411. 36
413.92
418.19
419.39
449.94

1370.96
1371.25

1372

1371.81
1372.02
1371.94
1371.65
1371.24
1371.03
1371.09
1359.37

1369
1368.62
1369.03

1369
1369.16
1369.83

1370
1370.34

1370
1370.22

1370
1370.15

1370.4
1369.96
1370.97
1371.16
1370.02

1368.2
1366.18

96.62
101.44

115.19
132.3

140.39
145.96
153.08
161. 41
163.62
166.89
315.44
340.01
352.98
356.32

363.7
365.1
367.7
370.8

380.79
386.43
390.23

394.3
397.08

401.23
404. 25
411. 59
414 .35
418.21
432.46
451.81

1371. 09
1371. 27

1372
1371.75
1372.01
1371.83
1371.46
1371.16
1371.02
1371.11
1366.95
1368.65
1368.72
1369.12
1368.98
1369.21
1369.89

1370
1370.67

1370
1370.13

1370
1370.42

1370.17
1370

1370.99
1371

1370.01
1368.18
1366.16

Manning's n values
Sta n Val

num=
Sta n Val

3
Sta n Val

.032 214.89 .028 285.11 .032

Bank Sta: Left Right
167.88 315.44

Ineffective Flow num=
Sta L Sta R Elev

318.19 500 1370

CROSS SECTION

RIVER: River
REACH: Ellsworth

Lengths: Left Channel
98.37 100

1
Permanent

F

RS, 1500

Right
101.72

Coeff Con~r.

.1
Expan.

.3

INPUT
Description: Channel Station 60395.16
Station Elevation Data num= 164

Sta Elev Sta Elev Sta Elev Elev Sta Elev

o
97.5

124.64
14 0.1

14 8.14
150.41

153
155.67
158.37
159.58
161.03
161. 66
163.36
168.03
174.11
181.26
214.89
336.11
342.69
343.58
348.74

349.8
349.87
355.72
361. 53

364.4
368.96
371. 03
382.98
391.68
403.65
416.77

1369.95
1371.02
1371.44
1370.23
1369.26

1369
1368.77
1368.59
1368.43
1368.37
1368.31
1368.28
1368.21
1367.89
1368.84

1370
1359.11
1368.19
1367.89
1368.01
1368.04
1368.04
1368.04

1368.2
1368

1367.99
1368.14
1368.22
1368.72
1368.66
1368.59
1368.56

13.24
103.63

133
140.28
148.93
150.63
153.34
156.46
158.49
160.14
161.14

162
165.32
169.63
174.32
181.63

250
340.71

342.7
345.24
348.79
349.82
350.59
360.41
361.59
364.54
369.27

372
385.21
392.21
403.87
420.67

1370
1371.32

1371
1370.21
1369.17

1369
1368.74
1368.53
1368.42
1368.35

1368.3
1368.27
1368.08
1367.78

1368.9
1370

1358.41
1369

1367.88
1368.02
1368.04
1368.04
1368.1

1368.04
1367.99
1367.99
1368.15
1368.28

1368.7
1368.66
1368.59

1368.5

38.69
106.21
13 3.97
141.55
149.17
151.11
153.59
156.89
159.19
160.29
161.21
163.07

165.4
170.31
174.65
182.09

285.1
341.5
342.7

348.39
348.83
349.83
353.99
360.62
362.27
364.98
370.12
372.84
387.93
397.63
405.47
423.57

1370.27
1371.45

1371
1370.06
1369.15
1368.95
1368.71
1368.51
1368.39
1368.34

1368.3
1368.22
1368.08
1367.74

1369
1367.34
1359.11
1368.55
1367.89
1368.04
1368.04
1368.04
1368.21
1368.03
1367.99

1368
1368.18
1368.31
1368.69
1368.63
1368.59
1369.81

48.33
112.53
134.29
142.08
150.36
151.81

153. 9
157.43
159.31
160.68
161.34
163.13
165.42
170.7

175.01
191.02

307.1
342.14
342.73
348.49
348.88
349.84

354.5
361.4

362.76
365.85
370.63
376.19
389.05

399.8
410.95
423.8

1370.4
1371. 76
1370.96

1370
1369

1368.89
1368.69
1368.49
1368.38
1368.32
1368.29
1368.22
1368.07
1367 85
1369.08
1364.61
1364.61
1368.18

1368
1368.04
1368.04
1368.04

1368.2
1368

1367.99
1368.03
1368.19
1368.36
1368.68
1368.61
1368.56

1369.3

76.48
116.23
136.03
146.33
150.37
152.45

154.4
157.95
159.44
160.83

161. 4
163.29
166.37
171.27
179.34

192.9
323.1

342.45
342.99
348.57
348.92
349.85
354.63
361.45
363.85
367.67
370.74
382.93
390.52
402.07
415.92
424.01

1370.86
1371.94
1370.74
1369.48

1369
1368.83
136B.65
1368.45
1368.38
1368.32
1368.29
1368.21

1368
1368
1370

1364.61
1364.93

1368
1368.01
1368.04
1368.04
1368.04

1368.2
1368

1367.99
1368.09

1368.2
1368.72
1368 67

1368.6
1368.57
1368 85



424.2 1368.45 424.24 1368.36 445.43 1371.73 500 1371 48

Manning's n values num= 3
Sta n Val Sta n val Sta n Val

* ** * * * * *** * * *. * *. *.* * * ** * ** * * * ** * ***** * * ** *.** ** •.032 214 .89 .028 285.1 .032

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr . Expan.
192.9 307.1 85.9 100 115.25 .1 .3

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 1400

INPUT
Description: Channel Station 60499.16
Station Elevation Data num= 126

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

0 1369.7 9.3 1369.83 30.02 1370.17 48.37 1370.3 93.95 1370.06
94.02 1370.06 94.57 1370.12 98.61 1370.65 98.64 1370.65 98.69 1370.65

107.22 1371 111.42 1371.17 119.55 1371.51 123.17 1371.53 127.52 1371.55
130.84 1371.14 132.02 1371 132.25 1370.97 133.12 1370.86 14 2.92 1370.86
145.56 1370.86 149.24 1370.87 153.52 1370.88 154.8 1370.85 162.51 1370.82
167.43 1370.73 214.9 1358.86 250 1358.16 285.1 1358.86 307.1 1364.36

323.1 1364.68 340.86 1369.12 344.9 1369 345.94 1369 346.04 1369
347.46 1369.36 347.56 1369.38 347.91 1369.35 351. 5 1369.03 355.14 1369.52
356.13 1369.57 359.68 1370 360.25 1370 361. 88 1370 364.55 1369.02
364.58 1369.03 364 .63 1369.04 364.66 1369.04 365.76 1369.11 366.2 1369.1
366.27 1369.1 367.48 1369.15 367.74 1369.16 368.68 1369.19 368.81 1369.18
369.51 1369.19 370.02 1369.18 370.11 1369.18 370.88 1369.11 370.95 1369.11
371.91 1369 372.02 1368 99 372. IS 1368.97 372.79 1368.89 373.72 1368.77
373.98 1368.78 374.07 1368.78 375.36 1368.81 375.62 1368.82 375.71 1368.83
375.93 1368.81 377.22 1368.64 377.35 1368.62 377.44 1368.61 377.88 1368.55
380.45 1368.52 380.55 1368.52 380.81 1368.5 381.15 1368.5 383.7 1368.79
385.51 1368.8 389.53 1368.93 390.21 1368.93 390.72 1368.94 391. 08 1368.95
391.21 1369 391.28 1369.02 394.04 1370 394.53 1370.17 394.82 1370.27
396.38 1370.83 396.79 1370.97 396.87 1371 398.06 1371.42 398.29 1371.49
398.39 1371.52 398.44 1371.54 398.47 1371.54 398.5 1371 55 398.52 1371.55
398.55 1371.56 398.69 1371.55 398.8 1371.53 399.04 1371.48 400.64 1371.18
401.56 1371.02 401. 67 1371 403.17 1370.72 404.19 1370.53 406.84 1370.05
406.91 1370.03 406.93 1370.05 407.02 1370.05 407.55 1370.06 409.61 1370.31
410.03 1370.36 410.54 1370.29 413.17 1370.72 434.39 1370.72 445.76 1369.74
446.46 1369.73 446.47 1369.74 447.95 1370.58 448.77 1371.04 449.31 1371.05

500 1370.78

Manning's n Values num= 3 •Sta n val Sta n Val Sta n val
************************************************

.032 214.9 .028 285.1 .032

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
167.43 340.86 85.31 100 114 .26 .1 .3

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 1300

INPUT
Description: Channel Station 60599. 16
Station Elevation Data num= 86

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
* * * *** ***** *** ** * **** * ** * *** **** ***.** * * ***** *** * •• * ** * * •• * * *** ** * *** * * * ***** •• *

0 1369.58 2.06 1369.62 15.86 1369.69 51.54 1369.42 70.3 1368.79
92.38 1368.05 92.58 1368.07 92.76 1368.1 93.09 1368.14 93.77 1368.22
99.02 1368.9 99.82 1369 100.02 1369.04 104.62 1370 105.01 1370.08

106.08 1370.31 119.33 1370.82 123.28 1370.97 123.96 1371 124.15 1371. 01
124.33 1371.01 124.4 1371. 02 126.56 1371. 03 130.24 1371. OS 132.37 1371.07
133.97 1371.08 134.09 1371.07 134.73 1371 135.23 1370.93 139.5 1370.42
145.07 1370.37 154.23 1370.28 158.23 1370.06 159.31 1370 160.75 1369.92
161. 75 1369.87 162.98 1369.79 166.8 1369.66 171.53 1369.45 214.9 1358.61

250 1357.91 285.11 1358.61 312.45 1365.44 328.45 1365.76 337.49 1368.02
337.77 1368.25 338.54 1368.06 340.17 1368.1 340.81 1368.12 3<1.89 1368.14
343.44 1368.06 344.69 1368 346.87 1367.89 354.17 1367.51 363.72 1367.05
366.46 1367.01 368.09 1367 369.13 1367 379.6 1366.86 380.11 1366.85
382.97 1366.83 386.67 1366.71 391. 03 1366.61 392.45 1366.79 394.54 1366.93
396.63 1367 398.52 1367.11 402.14 1367.16 402.28 1367.17 402.95 1367.22
405.11 1367.27 406.28 1367.11 406.29 1367.11 406.31 1367.09 406.32 1367.05
406.75 1367 409.49 1366.68 425.54 1367.07 430.59 1367.2 432.69 1367.21
439.61 1368.02 44 6.92 1368.87 453.71 1369.66 456.32 1369.97 496.49 1369.92

SOD 1369.64

Manning'S n Values num= 3
Sta n Val Sta n val Sta n val

***********************************.************

.032 214 .9 .028 285.11 .032

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
171.53 312.45 94.31 100 105.05 .1 .3

CROSS SECTION •



RIVER: River
REACH, Ellsworth RS, 1200

INPUT
Descript ion: Channel Station 60699.16
Station Elevation Data num= 85

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
***************-***********.**************.***.*************************._***-**

0 1368.8 10.71 1368.71 23 .48 1368.26 39.23 1367.7 50.35 1367.34
54.25 1367 32 68.76 1366.76 93 .91 1366.27 95.6 1366.11 96.7 1366.08

100.53 1366.04 100.69 1366.03 100 .93 1366.03 101.13 1366.03 101.14 1366.03
102.15 1366.3 104.78 1367 106 .55 1367.47 108.54 1368 110.39 1368.49

112.3 1369 115.09 1369.74 116 .07 1370 116.13 1370.02 116.25 1370.05
120.72 1370.27 134.33 1370.97 140 .42 1370.75 144.04 1370.62 145.05 1370.49
146.23 1370.34 14 9.06 1369.99 14 9.24 1369.97 152.71 1369.87 165.29 1369.47
171.06 1369.31 214.89 1358.35 250 1357.65 285.1 1358.35 311.64 1364.99
327.64 1365.31 334.51 1367.03 337.73 1368 339.63 1367.52 341.73 1367

342.06 1366.92 342.19 1366.89 348.34 1366.87 355.52 1366.86 361.96 1366.83
363.36 1366.86 365.1 1366.87 370.74 1366.73 380.89 1366.6 388.7 1366.92
395.74 1366.94 399.27 1366.93 407.14 1366.55 407.45 1366.55 407.49 1366.56
411.01 1367.04 411.09 1367.02 418.67 1368 418.81 1367.94 418.92 1367.89
419.04 1367.83 419.15 1367.78 426.48 1368.55 426.67 1368.46 433.55 1369.15
435.34 1369.14 439.15 1369.5 439.44 1369.64 439 72 1369.77 440.08 1369.91
440.36 1370.05 440.68 1370.19 454 .49 1369.6 458.77 1369.42 470.45 1369.46
475.91 1369.41 491. 8 1368.64 497.44 1368 498.62 1368 500 1367.85

Manning's n values num= 3
Sta n val Sta n Val Sta n Val

***.**** •••• *.****.* •• *****.** •• **********.*****

.032 214.89 .028 285.1 .032

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
171.06 311 . 64 100 100 100.01 .1 .3

CROSS SECTION

RIVER, River
REACH: Ellsworth RS, 1100

INPUT
Descript ion: Charmel Station 60799.16
Station Elevation Data num= 93

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
*.********** ••• **_.***** •• *_.**.*********.**.*.**-*.****************************

0 1366.71 3.37 1366.6 11. 7 1366.54 17.65 1366.31 33.57 1366
43.38 1366 45.41 1366 49.22 1366 65.89 1366 67.43 1366
86.01 1366 86.47 1366 90.84 1366.08 100.28 1366.04 102.29 1366.33

103.59 1366.52 104.18 1366.64 105.9 1367 110.87 1368 110.89 1368
110.91 1368 116.21 1369 117.85 1369.3 120.09 1369.72 123.67 1369.95
124.52 1370 129.48 1370.28 138.83 1370.83 143.92 1370.66 148.89 1370.49
152.51 1370.13 153.01 1370.09 153.81 1370.05 154.69 1370 161.91 1369.67
167.42 1369.39 168.59 1369.22 170.1 1369 171.18 1368.84 172.86 1368.61
214.89 1358.1 250 1357.4 285.11 1358.1 311.72 1364.76 327.72 1365.08
333.93 1366.63 337.41 1368 34 G. 57 1367.01 340.6 1367 342.38 1366.54
343.22 1366.33 346.63 1366.33 357.63 1366.52 358.6 1366.7 359.36 1366.83
360.44 1367 362.46 1367.36 366.04 1368 366.92 1368.16 368.49 1368.44
371.69 1369 374.44 1369.48 376.01 1369.73 376.85 1369.86 377.25 1369.91
377.88 1370 378.36 1370 378.72 1370 381.2 1370 383.07 1369.6
385.38 1369 386.42 1368.73 389.26 1368 393.37 1367.17 394.13 1367
394 .25 1367 394.77 1367 395.07 1367.07 395.56 1367.18 395.85 1367.25
396.12 1367.32 400.81 1367.08 400.9 1367.08 405.41 1366.85 424.92 1366.99
427.08 1366.77 428.94 1366.54 447.5 1366.62 454.22 1366.3 468.04 1366.28

491. 1 1366.7 499.04 1367.2 500 1367.21

Manning' 5 n Values num: 3
Sta n val Sta n Val Sta n val

*******.*************************************.**

.032 214.89 .028 285.11 .032

Bank Sta: Left Right Lengths: Left Channel Right CoeEf Contr. Expan.
172.86 311.72 100 100 100.01 .1 .3

CROSS SECTION

RIVER: River
REACH: Ellsworth RS, 1000

INPUT
Description: Channel Station 60899.16
Station Elevation Data num::: 158

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
******-******************.******************************************************

0 1366.25 11 .11 1366 .16 15.42 1366.13 17.1 1366.12 31.94 1366
35.21 1365.98 35 .37 1365. 97 45.11 1365.9 46.41 1365.91 47.53 1365.9
48.55 1365.91 49 .38 1365 .91 50 1365.91 50.54 1365.92 51. 01 1365.92

51.8 1365.92 52.48 1365 .92 52.88 1365.91 63.1 1365.7 65.51 1365.67
66.65 1365.65 70.56 1365 .59 72.15 1365.57 75.35 1365.52 77.4 1365.5
80.12 1365.47 88.1 1365 .39 89.06 1365.38 92.09 1365.3 97.26 1365.74
97.69 1365.75 97.85 1365 .76 98.06 1365.77 101.12 1365.92 102.97 1366

103.03 1366 104.34 1366 .08 105.27 1366.2 105.33 1366.21 106.84 1366.38
106.91 1366.38 106.95 1366 .39 107.33 1366.43 108.32 1366.55 109.25 1366.67



109.71 1366.72 111.77 1366.97 111.8 1366.98 111. 81 1366.98 111.94 1367

114.65 1367.74 115.38 1368 116.12 1368.26 118.85 1369 119.96 1369.2
120.32 1369.27 122.49 1369.39 123.8 1369.47 129.02 1369.77 133.1 1370
136.27 1370.18 136.49 1370.2 136.69 1370.21 136.93 1370.2 137.05 1370.19
137.57 1370.16 140.78 1370 142.92 1369.89 144 .41 1369.82 145.03 1369.78 •145.37 1369.77 145.58 1369.76 14 6.54 1369.71 147. B5 1369.53 151.78 1369
152.34 1368.92 152.77 1368.86 153.85 1368.81 162.71 1368.41 167.03 1368.3

173.66 136B.16 214.9 1357.85 250 1357.15 285.1 1357.85 307.11 1363.35
323.1 1363.67 332.33 1365.98 335.33 1368 336.38 1368 336.52 1368

336.84 1368 337.06 1368 337.61 1368 337.78 1368 338.14 1367.88
340.78 1367 341.91 1366.55 343.23 1366.03 358.8 1366.15 359.8 1366.15

360.15 1366.15 360.36 1366.16 360.42 1366.16 360.58 1366.16 360.62 1366.16
373.86 1366.12 378.08 1366.13 380.83 1366.11 387.3 1366.54 389.99 1366.69
392.19 1366.86 394.55 1367 394.92 1367.02 395.67 1367.07 396.7 1367.1

398.33 1367.13 398.81 1367.14 399.07 1367.14 399.17 1367.14 400.28 1367.14

402.3 1367.14 404.28 1367.18 404 .65 1367.14 405.97 1367.13 406.24 1367.25
406 .52 1367.24 408.17 1367.08 408.27 1367.08 411.75 1367.05 415.31 1367.06
415.97 1367.06 416.91 1367.07 417.92 1367 08 419.72 1367.1 424.61 1367.1
424.92 1367.1 465.25 1367.13 469.54 1367.24 470.34 1367.32 471.2 1367.41

473.1 1367.63 476.23 1368 476.9 1368.04 478.39 1368.14 479.36 1368.23
479.95 1368.26 481.67 1368.37 482.79 1368.43 484.77 1368.56 487.63 1368.78
488.76 1368.84 490.84 1368.94 492.33 1369 493.45 1369.02 497.12 1369.14
497.32 1369.14 497.5 1369.14 500 1369.14

Manning's n Values num= 3
Sta n val Sta n Val Sta n Val

****************************************-*******

.032 214 .9 .028 2B5.1 .032

Bank Sta, Left Right Lengths: Left Channel Right Coeff Contr. Expan.
173.66 307.11 100 100 100.01 .1 .3

CROSS SECTION

RIVER: River
REACH: Ellsworth RS, 900

INPIJI'
Description: Cr:dnnel Station 60999.16
Station Elevation Data num= 238

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
*****-******-***--**************************************************************

0 1367.07 .79 1367.08 1. 99 1367.1 4.61 1367.14 4.82 1367.14
7.17 1367.2 7.41 1367.2 7.6 1367.21 17.13 1367.39 17.51 1367.4

17.66 1367.4 18.12 1367.41 18.97 1367.43 20.35 1367.45 25.43 1367.56
26.67 1367.58 27 .66 1367.6 28.7 1367.62 30.76 1367.66 34.35 1367.72

35.26 1367.74 40.31 1367.84 42.43 1367.87 43.97 1367.9 44.51 1367.91

45.31 1367.93 46.85 1367.96 49.06 1368 49.22 1368 56.02 1368.14 •57.23 1368.14 57.48 1368.14 60.96 1368.14 62.67 1368.14 64.68 1368.14
66.07 1368.14 67.85 1368.14 68.22 1368.14 69.55 1368.14 77.53 1368.14
83.45 1368.14 85.38 1368.14 86.98 1368.14 88.67 1368.14 89.49 1368.14
92.63 1368.24 93.11 1368.26 96.45 13<8.34 103.38 1368.45 111.63 1368.82

113.55 1368.95 114. 09 1369 114.83 13i::J.05 116.37 1369.14 130.78 1369.61
132.27 1369.66 132.75 1369.67 133.05 1369.66 158.75 1369.47 158.82 1369.47

158.91 1369.47 159.07 1369.46 168.69 1369.15 214.89 1357.6 250 1356.89
285.11 1357.6 307.11 1363.1 323.11 1363 42 341 76 1368.08 341.87 1358

341.91 1368 341.94 1368 341.96 13<8 341.98 1368 342.01 1368
342.04 1368 342.09 1368 342.15 1368 342.22 1368 342 .29 1368
342.63 1368 342.77 1368 342.89 1368 342.98 1368 343.08 1368

343.17 1368 344.08 1367.89 344 .26 1367.88 344.43 1367.88 344.59 1367.87

344.75 1367.87 344.88 1367.86 345.6 1367.84 345.74 1367.83 345.85 1367.83

346 1367.82 346.18 1367.81 346.39 1367.81 346.54 1367.8 346.69 1367.79

346.99 "1367.78 347.5 1367.76 347.9 1367.75 348.62 1367.72 348.64 1367.72

349.08 1367.7 350.13 1367.65 350.35 1367.64 350.38 1367.64 350.43 1367.64

350.51 1367.63 350.61 1367.63 350.74 1367.62 350.89 1367.61 351. 2 1367.59
351.33 1367.58 353.24 1367.49 353.43 1367.48 353.64 1367.47 353.81 1367.46

353.92 1367.45 354 1367.45 354.08 1367.44 354.16 1367.44 354.25 1367.43

358.9 1367.14 359.35 1367.12 359.51 1367.11 359.68 1367.1 359.77 1367.09

359.85 1367.09 359.92 1367.08 359.97 1367.08 361.17 1367 361. 2 1367

362.8 1366.88 363.13 1366.86 365.08 1366.73 365.75 1366.71 365.76 1366.71
366.84 1366.64 367.78 1366.6 367.94 1366.59 369.94 1366.54 372.72 1366.4

372.85 1366.39 372.97 1366.380 373.12 1366.38 377.23 1366.14 382.29 1366.14

383.91 1366.14 389.85 1366 76 391. 4. 2 1366.9 392.6 1367 392.84 1367.02

393.6 1367.09 393.98 1367.12 394 . 04 1367.12 394 .22 1367.14 395.88 1367.28

397.0: 1367.36 400.65 1367.63 402.17 1367.73 402.24 1367.74 402.36 1367.75

402.52 1367.76 402.74 1367.77 403.06 1367 8 403.5 1367.83 404.57 1367.9

404.95 1367.92 406.11 1367.98 406.49 1368 407.27 1368.04 408 1368.07

409.76 1368.14 412.24 1368.14 414.16 1368.23 414 .38 1368.23 414.72 1368.24

422.39 1368.27 422.7 1368.28 422.96 1368.28 423.49 1368.29 424.13 1368.31

430.87 1368.35 431. 83 1368.39 432.77 1368.43 435.86 1368.46 436.38 1368.48

438.92 1368.44 438.98 1368.43 439.08 1368.43 439.2 1368.43 443.99 1368.24

444.06 1368.23 444.19 1368.23 444.37 1368.23 444.6 1368.22 446.44 1368.14

447.88 1368.09 448.27 1368.08 448.44. 1368.07 448.59 1368.07 4.48.69 1368.07

448.74 1368.06 449.29 1368.06 450.44 1368.06 452.5 1368.05 454 .29 1368.04
456.11 1368.02 456.58 1368.02 457.07 1368 457.94 1367.97 458.84 1367.9

459.2 1367.87 460.95 1367.74 461.93 1367.67 463.76 1367.53 467.48 1367.24

467.97 1367.21 468.79 1367.14 469.81 1367.06 469.89 1367.07 469.96 1367.08

470.46 1367.09 471.12 1367.07 473.11 1367 474.11 1367 475.72 1366.96

475.97 1366.97 4.76.65 1366.96 477.44 1366.93 478.19 1366.95 479.56 1366.91

480.13 1366.92 481.92 1366.88 500 1366.39

Manning's n Values num", 3
Sta n Val Sta n val Sta n Val •****************************************-*******



.032 214.89 .028 285.11 .032

Bank Sta: Left Right Lengths: Left Channel Right Coef! Cantr. Expan.
168.69 307.11 100 100 100.01 .1 .3

CROSS SECTION

RIVER: River
REACH, Ellsworth RS, 800

INPUT
Description: Channel Station 61099. 16
Station Elevation Data num= 193

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
............. _*- ... ---.-- .... ----_ ...... -... __ ... ,----.,.-*._---*-------,.-._---

0 1365.2 11.06 1365.42 11.35 1365.43 11.63 1365.44 12.93 1365.47
13.33 1365.48 13.73 1365.49 21.77 1365.65 22.16 1365.66 22.58 1365.67
23.05 1365.68 23.56 1365.69 23.93 1365.69 24.24 1365.7 24.39 1365.7
26.39 1365.73 27.2 1365.75 27.99 1365.76 28.96 1365.76 32.76 1365.83
34. 05 1365.83 35.1 1365.82 38.54 1365.81 39.38 1365.8 40.71 1365.78
41.32 1365.77 41. 78 1365.77 45.05 1365.76 50.04 1365.78 52.72 1365.84
56.19 1365.96 56.29 1365.95 57.53 1366 58.65 1366.04 60.59 1366.1
61. 08 1366.12 61.11 1366.12 61.14 1366.12 61.18 1366.12 61. 27 1366.12

61. .. 1366.12 61.54 1366.13 62.93 1366.14 64.4 1366.14 66.04 1366.17
66. IS 1366.17 66.18 1366.18 66.19 1366.18 73.5 1366.25 73.53 1366.25
73.56 1366.25 73.78 1366.25 74.02 1366.25 74.39 1366.26 74.74 1366.27
75.34 1366.29 76.68 1366.35 79.47 1366.42 81.14 1366.51 83.24 1366.63
87.28 1366.72 88.18 1366.81 90 34 1367 90.58 1367 90 85 1367.03
91.94 1367.14 94.29 1367.28 95 1367.32 97. S3 1367.47 102.19 1367.75

106.31 1368 107.09 1368.05 107 86 1368.09 108.61 1368.14 113.41 1368.42
123.04 1369 124.08 1369.06 125 42 1369.14 134.02 1369.14 135.16 1369.14
135.74 1369.12 139.49 1369 143 .07 1368.88 153.34 1368.55 156.49 1368.45
158.29 1368.4 168.39 1368.14 170 .43 1368.14 171.57 1368.11 171.9 1368.09
172.17 1368.08 172.45 1368.07 172 .65 1368.06 174.03 1368 174 04 1368
174.05 1368 174.06 1368 175 .55 1367.85 177.43 1367.67 177.7 1367.65
178.07 1367.71 179.23 1367.9 179 .86 1368 180.21 1368 181.01 1368
182.09 1365.59 189.54 1363.68 214 .89 1357.34 250 1356.64 285.11 1357.34
307.11 1362.84 323.1 1363.16 328.05 1364.4 336.49 1367.03 336.93 1367
336.96 1366.99 340.93 1366 341.8 1365.78 344.93 1365 345.46 1364.87
345.72 13 64 .8 347.22 1364.87 347.8 1364.89 348.45 1364.92 349.03 1364.94
350.07 1365 350.21 1365 350.38 1365 350.48 1365 350.6 1365

350.7 1365 350.89 1365.07 351.24 1365 2 352.08 1366 352.2 1366.5
352.31 1367 352.85 1367.74 352.99 1368 353.12 1368 353.38 1368
353.41 1368 353.44 1367.97 354.12 1367 354.25 1366.11 354.26 1366
354.34 1365.95 355.19 1365.5 355.63 1365.14 356.33 1365.14 359.16 1365.66
360.93 1365.56 365.49 1365.14 367.3 1365.14 373.87 1365.14 375.29 1365.14
376.11 1365.14 376.47 1365.14 376.57 1365.14 377.5 1365.14 377.8 1365.14
377.81 1365.14 379.68 1365.14 380.08 1365.14 380.93 1365.14 386.43 1365.14

390.4 1365.14 398.06 1365.14 400.14 1365.14 404.59 1365.14 421.08 1365.33
423.51 1365.37 424.12 1365.38 424.5 1365.39 429.46 1365.43 431.16 1365.45
432.92 1365.48 438.47 1365.59 439.97 1365.62 440.88 1365.63 443.34 1365.68
445.54 1365.71 450.77 1365.82 459.96 1366 463.29 1366.07 467.13 1366.14
467.92 1366.14 480.9 1366.36 483.16 1366.39 485.02 1366.43 485.87 1366.44
496.72 1366.6 497.51 1366.61 500 1366.66

Manning's n Values num= 3
Sta n val Sta n val Sta n Val

************************************************

.032 214.89 .028 285.11 .032

Bank Sta: Left Right Lengths: Left Channel Right coeff Contr. Expan.
189.54 307.11 100 100 100.01 .1 .3

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 700

INPUT
oescript ion: Channel Station 61199. 16
Station Elevation Data num: 93

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

0 1364.07 6 44 1364.07 9 47 1364.08 18.02 1364.07 19.96 1364.07
27.69 1364.09 34 66 1364.07 37. 93 1364.06 74.42 1364.14 78.1 1364.14
83.71 1364.45 84.11 1364.47 86. 76 1364.62 93.51 1365 95.5 1365.13
95.68 1365.14 96.1 1365.24 99. 35 1366 99.62 1366.07 99.92 1366.14

102.24 1366.69 103.58 1367 104.02 1367.11 104.18 1367.14 105.78 1367.54
107.6 1368 108.12 1368.13 108.16 1368.14 10B.18 1368 14 109.68 1368.14

140.33 1368.14 147.14 1368.05 150.83 1368 154.57 1367.89 173.98 1367.32
214 .89 1357.09 250 1356.39 285.11 1357.09 307.11 1362.59 323.1 1362.91
332.03 1365.14 337 01 1367 339.14 1366.47 341. 01 1366 343.13 1365.47
345.01 1365 345.12 1364.97 345.13 1365 346.48 1365.22 346.95 1365.29
347.33 1365.35 348 94 1365.62 352.58 1366 358.12 1366.55 358.71 1366.61
361.5 1367 362.82 1367.57 363.85 1368 364.77 1368 365.03 1368

365.21 1367.52 365.4 1367 365.85 1366.57 369.21 1366.5 370.83 1366.29
371.B4 1366.16 384.65 1366.06 385.13 1366.04 385.78 1366.02 386.07 1366.02
392.47 1366 403.85 1365.97 406.54 1366 406.81 1366 407.36 1366
409.01 13 66 420.74 1366 422.78 1366 425.29 1366 427.58 1366.03
430.72 1366.07 436.55 1366.14 445.25 1366.14 447.96 1366.14 453.08 1366.14
460.58 1366.14 486.58 1366.84 493.05 1367 497.26 1367.1 498.79 1367.14
499.01 1367.14 499.76 1367.14 500 1367.14



Manning's n Values num= 3
Sta n Val Sta n Val Sta n val

•• ****.****.* ••• *.***** •• ** ••• **.* ••• * ••••• * ••• *

.032 214.89 .028 285.11 .032

Bank St.a: Left. Right. Lengths: Left Channel Right. Coeff Contr. Expan. •173.98 307.11 100 100 100.01 .1 .3

CROSS SECTION

RIVER: River
REACH: Ellsworth RS, 600

INPtIT
Description: Channel Station 61299.16
Station Elevation Data num= 147

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
•••• * •• * •••••• ** ••• * •••• * •••• *.******.*.* •••• ** •• ***************.**.********** ••

0 1363.43 1.4 1363.43 1.63 1363.42 1.84 1363.42 5.76 1363.4
8.66 1363.39 13.84 1363.37 36.02 1363.4 37.92 1363.4 41. 65 1363.4

54.55 1363.38 59.37 1363.42 64.42 1363.49 65.24 1363.51 72 .1 1363.66
73.13 1363.68 74.68 1363.68 78.06 1363.78 82.54 1363.91 85.45 1364
88.64 13 64.1 89.55 1364.12 90.05 1364.14 90.4 1364.23 93.28 1365
93.77 1365.14 93.78 1365.14 93.91 1365.18 94.02 1365.2 95.52 1365.61
96.99 1366 97.43 1366.12 97.47 1366.13 97.51 1366.14 97.73 1366.2

100.81 1367 101.05 1367.06 101.35 1367.14 105.96 1367.85 106.95 1368
107.46 1368.09 107.65 1368.13 107.73 1368.14 109.81 1368.14 129.27 1368.14
131.16 1368.06 132.45 1368 133.47 1367.95 134.55 1367.91 141.19 1367.63
142.29 1367.59 142.9 1367.56 143.17 1367.55 145.59 1367.45 153.33 1367.14
154 .62 1367.07 155.74 1367 161.34 1366.67 169.65 1366.14 169.67 1366.14
169.73 1366.14 171.86 1366 173.54 1365.86 173.66 1365.85 173.96 1365.93
174 .26 1366 174.44 1366.04 177.17 1366.73 177.93 1366.92 178.26 1367
180.22 1365.51 214.9 1356.84 250 1356.14 285.1 1356.84 294.47 1359.18
312.95 1360.36 320.96 1362.36 4~5.08 1364.05 419.73 1367.71 420.83 1367.59
422.83 1367.44 424 1367.36 424.48 1367.32 424.72 1367.31 425.03 1367.28
428.59 1367.25 429 1367.22 429.34 1367.2 433.48 1367.24 434.23 1367.22
437.25 1367.14 446.67 1367.14 452.35 1367.14 453.99 1367.14 456.01 1367 14
460.09 1367.03 462.98 1367.02 464.71 1367.04 465.96 1367.1 466.58 1367.08
467.26 1367.05 467.81 1367.01 467.89 1367 468.48 1366.86 470.57 1366.14
471. 4 6 1366.14 ,,72.76 1366.14 477.45 1366.62 478.72 1366.75 479.43 1366.83
481.12 1367 482.54 1367.13 482.68 1367.14 482.87 1367.14 484.47 1367.14
484 . 81 1367.02 484.87 1367 485.38 1366.6 487.09 1366.14 487.29 1366.07
487.47 1366 4E9.61 1365.2 489.76 1365.14 489.83 1365.1 490.03 1365
490.44 1364.77 491. 57 1364.14 491.69 1364 07 491. 81 1364 492.5 1363.6
493.24 1363.17 493.3 1363.14 493.48 1363.04 493.55 1363 494.4 1362.51
495.04 1362.14 495.22 1362.04 495.28 1362 496.48 1361. 31 496.78 1361.14
496.94 1361.04 497.02 1361 497.95 1360.46 498.52 1360.14 498.62 1360.08
498.76 1360 500 1359.27 •Manning's n values num= 3

Sta n Val Sta n val Sta n Val
****.***.*********.*********** ••• **.***.**.**** •

. 032 214.9 .028 294 47 . 032

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
178.26 419.73 100 100 100.01 .1 .3

Ineffective Flow num=
Sta L Sta R Elev Permanent

327.96 500 1370 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 500

INPUT
Description: Channel Station 61399.16
Station Elevation Data nUffi= 182

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
**.********.****************.*********** •• ****************.**** •• *.**.***** ••• *.

0 1363.11 3"5.9 1363.14 -i8.18 1363.14 S9.28 1363.14 80.52 1363.14
81.79 1363.14 82.04 1363.14 83.45 1363.14 87.08 1363.93 87.37 1364
87.83 13 64 .1 88 1364.14 88.19 1364.19 91.55 1365 91.9 1365.08
92.14 1365.14 95.59 1365.96 95.74 1366 95.76 1366.01 96.33 1366.14
97.38 1366.39 93.89 1367 100.4 1367.12 100.5 1367.14 101.73 1367.25
102.3 1367.3 105.54 1367.55 110.14 1367.92 111. 4 1368 112.86 1368.09

113.66 1368.14 113.97 1368.14 117.67 1368.14 117.72 1368.14 117.75 1368.14
117.84 1368.14 122.71 1368 122.94 1368 122.98 1368 129.06 1367.85
129.59 1367.84 148.11 1367.47 162.92 1367.14 165.49 1367.01 165.61 1367
167.44 1366.89 173.71 1366.51 174 .91 1366.44 175.16 1366.52 214.89 1356.59

250 1355.88 285.11 1356.59 333.12 1368.59 338.45 1367 340.56 1367.53
342.45 1368 344.81 1368.59 345.31 1368.72 345.54 1368.77 346.06 1368.76
346.25 1368.76 362.03 1368.59 353.15 1368.59 363.93 1368.58 364.47 1368.58
382.05 1369 3'82.76 1369 384.4 1369 384 .42 1369 384.43 1369
384.95 1369 385.24 1369 388.67 1369.07 391.99 1369.07 392.31 1369 06
392.58 1369.05 392.82 1369.04 392.88 1369.04 392.97 1369.04 393.46 1369.04
393.62 1369.04 393.91 1369.04 395.57 1369 395.75 1369 395.87 1369
395 92 1369 395.98 1369 396.13 1369 396.22 1369 396.27 1369
396.29 1369 396.55 1369 396.61 1369 396.67 1369 396.74 1369

400.4 1368.9 401. 62 1368.88 403.51 1368.78 404 .42 1368.74 405.26 1368.7
414.42 1368.14 414.56 1368.12 414.83 1368.08 415.3 1368 416.94 1367.74
420.45 1367.14 421.15 1367.1 421.85 1367.06 422.54 1367.02 422.89 1367 •424.74 1366.89 426.76 1366.78 428.33 1366.69 432 1366.47 434.31 1366.34



437.72 1366. 14 441. 54 1366.14 447.79 1366.14 452. 74 1366.14 454.29 1366. 14
454.66 1366. 02 454 .72 1366 455.04 1365.89 456. 37 1365.44 457.02 1365 .21
457.23 1365. 14 457.25 1365.13 457.55 1365 457. 82 1364.B7 459.42 1364.14

459.57 1364.05 459.66 1364 460.64 1363.43 461.14 1363.14 461.33 1363.03

461.38 1363 461.76 1362.78 462.B5 1362.14 463 1362.05 463.09 1362
463.37 1361. 84 464.56 1361.14 464 .62 1361.1 464.8 1361 465.1 1360.B2

466.51 1360 467.24 1359.5B 467.99 1359.14 470.14 1359.14 475.95 1359.14
476.BB 1359.14 477.22 1359.14 477 . 33 1359.2 477.69 1359.4 47B.7B 1360
479.01 1360.13 479.02 1360.14 479.4 1360.34 480.59 1361 4BO.69 1361.05
4BO.79 1361.11 480.B4 1361.14 481.97 1361.77 4B2.37 1362 4B2.53 1362.09
482.63 1362.14 483.88 1362.85 484 .16 1363 484.32 1363.09 484.41 1363.14
4B5.D3 1363.49 4B5.92 1364 4B6.03 1364.06 486.17 1364.14 4B7.B4 1364.59

489.4 1365 489.54 1365.05 4B9.84 1365.14 493.23 1365.34 494.62 1365.42
497.76 1365.6 500 1365.73

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

•••••••• * ••••• **** •• **.****** •• *******.*******.*

.032 214 .89 .028 285.11 .032

Bank Sta: Left Right Lengths, Left Channel Right Coeff Cor.tr. Expan.
175.16 333 .12 100 100 100.01 .1 .3

Ineffective Flow num= 1

Sta L Sta R Elev Permanent
345.54 500 1368.77 F

CROSS SECTION

RIVER: River
REACH, Ellsworth RS, 400

INPUT
Description: Channel Station 61499. 16
Station Elevation Data num= 204

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
*********.**** •• *** •• * •• **** ••• * •• **.* •• *.** •••••• **.** ••• ******** ••• **** •••• **.

0 1362.75 23.6B 1362.63 44.21 1362.74 44.42 1362.74 63.94 1362. B6
69.17 1363 70.05 1363 71.4 1363 73.79 1363 78.37 1363
7B.76 1363.02 B1 .64 1363.14 B3.93 1363.71 85.09 1364 85.33 1364.06
B5.64 1364.14 BB.24 1364.78 B9.13 1365 B9.2B 1365.04 B9.69 1365.14
92.96 1365.96 93.11 1366 93.52 1366.1 93.67 1366.14 94.57 1366.36
97.15 1367 97 .22 1367.02 97.71 1367.14 116.75 1367.14 122.79 1367.14

123.33 1367.11 123.8 1367.09 124.96 1367.03 125.51 1367 130.1 1366.77
133.92 1366.57 135.63 1366.4B 136.54 1366.44 137.03 1366.41 137.25 1366.4
139.5 1366.29 142.29 1366.14 14 2.56 1366.14 142.82 1366.12 143.12 1366.09

144.12 1366 145.0B 1365.B7 146.95 1365.75 149.31 1365.54 151.26 1365.39
151.41 1365.3B 151.54 1365.37 156.19 1365.14 156.62 1365.13 156.69 1365.13
156. B7 1365.12 157.81 1365.09 160.57 1365 165.81 1364. B1 16B.16 1364.72
169.16 1364.6B 171.07 1364.6 172.61 1364.99 172.66 1365 172.86 1365.05
176.66 1366 17B.42 1366 181.5 1366 182.09 1364.59 191.85 1362.09
214.B9 1356.33 250 1355.63 2B5.11 1356.33 32B.34 1367.14 339.65 1367
339.96 1367.0B 340.37 1367.1B 344.05 1367.01 344.43 1367 344.76 1367
351.35 1367 352.29 1367.05 357.14 1367.1 359.91 1367.13 360. B4 1367.14
363.62 1367.0B 364.06 1367.07 364.45 1367.07 364.66 1367.06 364.93 1367.06
365.01 1367.05 365.44 1367.05 366.45 1367.03 367.09 1367.01 367.69 1367

368.34 1366.99 369.32 1366.97 370.57 1366.91 371.36 1366.89 371.41 1366.89
371.51 1366.89 371.67 1366.BB 371.BB 1366.B8 372.52 1366.85 373.51 1366.B1
375.92 1366.71 377.1 1366.66 380.B3 1366.5 3B1. 89 1366.46 382.56 1366.43
3B3.21 1366.41 3B3.4 1366.4 3B3.55 1366.4 3B4.07 1366.3B 3B4.69 1366.36
3B9.1B 1366.14 390.44 1366.07 391.3 B 1366.03 391.92 1366 393.11 1365.94
394.45 1365.BB 395.2B 1365.B4 395.73 1365.B2 395.85 1365. B1 406.6 1365.14
412.21 1365.14 415.15 1365.14 419.19 1365.14 423.79 1365.14 424.07 1365.04
424.19 1365 425.11 ·1364.66 426.51 1364.14 426.62 1364.09 426.79 1364
427.73 1363.52 42B 47 1363.14 42B.52 1363.11 42B.72 1363 42B.95 1362.87
430.16 1362.1B 430.2 1362.15 430.22 1362.14 430.2B 1362.1 430.47 1362
430.51 1361.9B 430.6 1361.93 431.7 1361.3 431.99 1361.14 432.17 1361.03
432.23 1361 433.22 1360.42 433.71 1360.14 433.84 1360.07 433.95 1360
435.07 1359.36 435.46 1359.14 435.69 1359.01 435.71 1359 437.24 135B.17
437.27 135B.15 437.29 135B.14 437.3 135B.14 437.46 135B .14 445.41 135B.14
446.78 135B.92 446.93 1359 447.05 1359.07 447.18 1359.14 447.5 1359.32

448.7 1360 44B.93 1360.13 448.95 1360.14 449.02 1360.1B 450.45 1361
450.62 1361.09 450.7 1361.14 451. 02 1361.31 452.2B 1362 452.44 1362.0B
452.54 1362.14 452.97 1362.42 453.89 1363 453.97 1363.05 454.11 1363.14
455.15 1363.3B 457.4 1364 457.99 1364.09 4 5B. 24 1364. 07 45B.73 1364.11
465.B3 1364.07 475.22 1364.14 480.5 1364.14 484.59 1364.14 485.14 1364.14
489 56 1364.14 489.67 1364.14 489.76 1364.14 490.86 1364.14 491. 84 1364.14
494.7 1364.14 499.82 1364.14 499.94 1364.14 500 1364.14

Manning's n values num", 3
Sta n val Sta n Val Sta n Val

* •• * * ** •• * * * ***** ** ••• ***. ** •••• ***.** ** ** * .** **

.032 214.89 .028 285.11 .032

Bank Sta: Left Right Lengths: Left Channel Right Coe!f Contr. Expan.
161. 5 328.34 100 100 100.01 .1 .3

Ineffective Flow num=
Sta L Sta R Elev Permanent

340.37 500 1367.1B F

CROSS SECTION

RIVER, River
REACH: Ellsworth RS, 300



•

•Expan.
.3

Elev

1362.14
1362.14
1362.18
1363.82

1365
1366.03
1367.14
1367.12

1367
1366.23
1366.14
1365.81
1364.53

1366
1356.08

1366
1364.51
1364.17
1364.14
1364.04

1363
1361.54
1360.14
1359.05
1358.07
1357.81
1357.6

1358
1359.07
1360.14
1361.72

1363
1364.08
1365.14
1366.13

Sta

37 S5
61.1

71.02
81.13
86.14
90.61
97.97

114 .41
116.39
128.51
141. 76
168.73
171.99
178.E7
214.£0'
328.67
340.84
361.89

378.4
392.13
395.78
398.17
400.38
402.29
403.89
404.27

415 2
415.92
417.81

419.7
422.4

425.32
43~ .44
455.88
474.72

Elev

Coeff Contr.
.1

1362.14
1362.14
1362.14
1363.14
1364.87

1366
1367.1

1367.13
1367

1366.34
1366.14

1366
1364.76

1366
1361.58

1366
1364.9

1364.18
1364.11
1364.14
1363.07

1362
1360.39
1359.14
1358.09
1357.88
1357.57
1357.92

1359
1360.12
1361.14
1362.5

1364
1365.07

1366.1

Sta

Right
56

30.52
51.07
70.77
78.37
85 58
90.47
97.67

114.25
116.38
126.78
140.81
168.33
171.3

177.86
192.89
326.72
339.27
360.95
367.53
391.76
395.67
397.44
399.98
402 .15
403.88
404.17
415.14
415.78
417.69
4:9.68
421.24
424.13
433.64
454 .42
474.23

Elev

n Val

.032

1362.14
1362.14
1362.14
1363.07
1364.14
1365.67

1367
1367.14
1367.06
1366.38
1366.14
1366.01

1365
1365.66
1361.58
1364.54

1365
1364.2

1364.13
1364.14
1363.14
1362.04

1361
1359.32
1358.14
1357.96
1357.14
1357.75
1358.68

1360
1361. 05
1362.14
1363.85

1365
1366

1366.14

178
Sta

3
Sta

27.11
42.68
69.03
77.86
82.46
89.02
96.88

114 .17
115.37
126.12
136.97

168.3
170.52
176.5
190.9

318 94
33S.87

360.3
364 .47
379.92
395.54
397.37
399.03
401.82
403.8

404.06
414.38
415.47
417.13
419.46

421. 1
423.25
432.22
453.12
472.72

500

.04 326.72

26.62 1362.14
40.34 1362.14
65.99 1362.14
77.31 1363
82.09 1364.05
86.74 1365.14
94.51 1366.66
114.1 1367.14

114.73 1367.1
124.76 1366.47
131.86'1366.14
168.04 1366.14
170.18 1365.12
173.86 1365
183.74 1359.79

285.1 1356.08
336.93 1365.48
349.51 1364.39
364.11 1364.13
378.84 1364.14
393.73 1363.62
397.21 1362.14
398.89 1361.09
400.62 1360
402.65 1358.83

404 1358
408.85 1357.14
415.33 1357.67
416.16 1358.14
418.97 1359.72
421. 03 1361
423.05 1362.05
425.73 1363.14
452.851364.99
470.42 1365.85

493.9 1366.14

num=
Sta n Val

.032 192.89

1362.14
1362.14
1362.14
1362.21

1364
1365.01
1366.14
1367.14
1367.11

136"
1366.14
1366.14
1365.14
1364.81
1364.34
1355.38

1366
1364.44
1364.14
1364.14

1364
1362.59
1361.14
1360.01

1359
1358.04
1357.14
1357.64
1358.08
1359.14
1360.78

1362
1363.08
1364.14
1365.14
1366.14

o
37.97
65.53
71.32
81. 88
86.18
91.09

113.78
114.54

116.4
129.97

147.2

170.12
173.09
182.09

250
334.86
346.16
363.39
378.55

392.3
396.46
398.82

400.6
402.37
403.94
405.26
415.27
416.06
417.93
420.69
422.94
425 55
434.98
458.77
474.97

INPUT
Description: Channel Station 61599.16, Begin Full Width Type "B" Bar.k

Protection (n=O.40). Begin 56 foot Transition Zone to Flat
Channel Bottom.

Station Elevation Data
Sta Elev Sta Elev

Bank Sta: Left Right Lengths: Left Channel
192.89 326.72 56 56

Ineffective Flow num=
Sta L Sta R Elev Permanent

326.72 500 1366 F

Manning's n Values
Sta n Val

CROSS S ECTlON

RIVER: River
REACH: Ells ....'orth RS, 244

INPUT
Description: Channel Station 61655.16, Upstream end of Concrete Cutoff Wall.
Station Elevation Data num= 175

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

o
37.97
65.53
71.32
81.88
86.18
91.09

113.78
114.54

116.4
129.97

147.2
170.12
173.09
182.09
326.72
339.27
360.95
367.53
391.76
395.67
397.44
399.98
402.15
403.88
404.17
415 14
415.78

1359.21
1359.21
1359.21
1359.28
1361.07
1362.08
1363.21
1364.21
1364.18
1364.07
1363.21
1363.21
1362.21
1361. 88

1364.2
1363 07
1361.97
1361.25
1361.18
1361. 21
1360.14
1359.07
1357.46
1356.21
1355.16
1354.95
1354.64
1354.99

26.62
40.34
65.99
77.31
82.09
86.74
94.51
114.1

114 .73
124.76
131.86
168.04
170.18
173.86

214.9
328.67
340.84
361.89

378.4
39~ 13
395.78
398.17
400.38
402.29
403.89
404 .27

415.2
415.92

1359.21
1359.21
1359.21
1360.07
1361.12
1362.21
1363.73
1364.21
1364.17
1363.54
1363.21
1363.21
1362.19
1362.07

1355.3
1363.07
1361.58
1361.24
1361.21
1361.11
1360.07
1358.61
1357.21
1356.12
1355.14
1354.88
1354.67
1355.07

27.11
42.68
69.03
77.86
82.46
89.02
96.88

114.17
115.37
126.12
136.97

168.3
170.52

176.5
250

334.86
346.16
363.39
378.55

392.3
396.46
398.82
400.6

402.37
403.94
405.26
415.27
416.06

1359.21
1359.21
1359.21
1360.14
1361.21
1362.74
1364.07
1364.21
1364.13
1363.45
1363.21
1363.08
1362.07
1362.73

1355.3
1363.07
1361.51
1361.21
1361.21
1361.07
1359.66
1358.21
1357.08
1356.07
1355.11
1354.21
1354.71
1355.15

30.52
51.07
70.77
78.37
85.58
90.47
97.67

114.25
116.38
126.78
140.81
168.33
171.3

177.86
285.11
336.93
349.51
364.11
378.84
393.73
397.21
398.89
400.62
402.65

404
408.85
415.33
416.16

1359.21
1359.21
1359.21
1360.21
1361.94
1363.07
1364.17

1364.2
1364.07
1363.41
1363.21
1363.07
1361.8'3
1363.07

1355.3
1362.55
1361.46

1361.2
1361.21
1360.69
1359.21
1358.16
1357.07
1355.9

1355.07
1354.21
1354.74
1355.21

37.55
61. 1

71.02
81.13
86.14
90.61
97.97

114.41
116.39
128.51
141. 76
168.73
171.99
178.67
317.92
338.87

360.3
364 .47

379.92
395.54
397.37
399.03
401. 82

403.8
404.06
414.38
415.47
417.13

1359.21
1359.21
1359.25
1360.89
1362.07

1363.1
1364·.21
1364.19
1364.07
1363.3

1363.21
1362.88

1361.6
1363.07

13 64 .2
1362.07
1361.27

1361.2
1361.21
1360.21
1359.11
1358.07
1356.39
1355.21
1355.03
1354.21
1354.82
1355.75 •



417.69 1356. 07 417.81 1356.14 417.93 1356.21 418.97 1356.79 419.46 1357.07
419.68 1357. 19 419.7 1357.21 420.69 1357.85 421. 03 1358.07 421.1 1358.12
421.24 1358 .21 422.4 1358.79 422.94 1359.07 423.05 1359.12 423.25 1359.21
424.13 1359 .57 425.32 1360.07 425.55 1360.15 425.73 1360.21 432.22 1360.92
433.64 1361 .07 434.44 1361.15 434.98 1361. 21 452.85 1362.06 453.12 1362.07
454.42 1362 14 455.88 1362.21 458.77 1362.21 470.42 1362.92 472.72 1363.07
474.23 1363 .17 474.72 1363.2 474.97 1363.21 493.9 1363.21 500 1363.21

Manning's n values num= 3
Sta n val Sta n val Sta n val............•...........•..•..............•.....

. 032 182.09 .013 317.92 .032

Eank Sta: Left Right Lengths: Lett Channel Right Coeff Contr. Expan.
182.09 317. 92 1 1 1 .1 .3

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

0 182.09 136<.2 F
317 .92 500 1364.2 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 243

INPUT
Description: Char-nel Station 61656.16. Downstream end of Concrete Cutoff wall.

Beginning ot Grouted Riprap Transition Zone to Tie-in to existing
2 foot. drop structure.

Station Elevation Data num= 5
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

........................................... * ••••••••••••••••••••••• *.*** ••••••••••
182.09 1363.44 214.9 1355.24 250 1355.24 285.1 1355.24 317.91 1363.44

Manning'S n Values num= 3
Sta n Val Sta n Val Sta n Val...••.........•....•....•......•.•..••..........

182.09 182 09 . 013 317.91

Bank. Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
182.09 317.91 39 39 39 .1 .3

CROSS SECTION

RIVER: River
REACH, Ellsworth RS, 204

INPUT
Descr-iption: Channel Station 61695. 16. Tie in With Existing 2' Drop Structure
Station Elevation Data num= 175

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev............................•..............................•.•...........•...••.
0 1359.13 26 .62 1359.13 27.11 1359.13 30.52 1359.13 37.55 1359.13

37.97 1359.13 40. 14 1359.13 42.68 1359.13 51. 07 1359.13 61.1 1359.13
65.53 1359.13 65 99 1359.13 69.03 1359.13 70.77 1359.13 71.02 1359.17
71. 32 1359.2 77 .31 1359.99 77.86 1360.06 78.37 1360.13 81.13 1360.81
81.88 1360.99 82 .09 1361.04 82.46 1361.13 85.58 1361.86 86.14 1361.99
86.18 1362 86 .74 1362.13 89.02 1362.66 90.47 1362.99 90.61 1363.02
91.09 1363.13 94 51 1363.65 96.88 1363.99 97.67 1364.09 97.97 1364.13

113.78 1364.13 114.1 1364.13 114.17 1364.13 114.25 1364.12 114 .41 1364.11
114.54 1364.1 114.73 1364.09 115.37 1364.05 116.38 1363.99 116.39 1363.99
116.4 1363.99 124.76 1363.46 126.12 1363.37 126.78 1363.33 128.51 1363.22

129.97 1363.13 131.86 1363.13 136.97 1363.13 140.81 1363.13 141. 76 1363.13
147.2 1363.13 168.04 1363.13 168.3 1363 168.33 1362.99 168.73 1362.8

170.12 1362.13 170 18 1362.11 170.52 1361.99 171.3 1361.75 171.99 1361. 52
173.09 1361.8 173.86 1361.99 176.5 1362.65 177.86 1362.99 178.67 1362.99

200.5 1361.14 212.5 1355.14 250 1355.14 287.5 1355.14 299.5 1361.14
326.72 1362.99 328 67 1362.99 334.86 1362.99 336.93 1362.47 338.87 1361.99
339.27 1361.89 340.84 1361.5 346.16 1361. 4 3 349.51 1361.38 360.3 1361.19
360.95 1361.17 361. 89 1361.16 363.39 1361.13 364.11 1361.12 364.47 1361.12
367.53 1361.1 378.4 1361.13 378.55 1361.13 378.84 1361.13 379.92 1361.13
391.76 1361.13 392.13 1361.03 392.3 1360.99 393.73 1360.61 395.54 1360.13
395.67 1360.06 395.78 1359.99 396.46 1359.58 397.21 1359.13 397.37 1359.03
397.44 1358.99 398.17 1358.53 398.82 1358.13 398.89 1358.08 399.03 1357.99
399.98 1357.38 400.38 1357.13 400.6 1357 400.62 1356.99 401. 82 1356.31
402.15 1356.13 402.29 1356.04 402.37 1355.99 402.65 1355.82 403.8 1355.13
403.88 1355.08 403.89 1355.06 403.94 1355.03 404 1354.99 40'- 06 1354.95
404 .17 1354.87 404.27 1354.8 405.26 1354.13 408.85 1354.13 414.38 1354.13
415.14 1354.56 415.2 1354.59 415.27 1354.63 415.33 1354.66 415.47 1354.74
415.76 1354.91 415.92 1354.99 416.06 1355.07 416.16 1355.13 417,13 1355.67
417.69 1355.99 417 81 1356.06 417.93 1356.13 418.97 1356.71 419.46 1356.99
419.68 1357.11 419 _7 1357.13 420.69 1357.77 421.03 1357.99 421.1 1358.04
421.24 1358.13 422.4 1358.71 422.94 1358.99 423.05 1359.04 423.25 1359.13
424.13 1359.49 425.32 1359.99 425.55 1360.07 425.73 1360.13 432.22 1360.84
433.64 1360.99 434.44 1361.07 434.98 1361.13 452.85 1361.98 453.12 1361.99
454.42 1362.06 .. S5. 88 1362.13 458,77 1362.13 470.42 1362.84 472.72 1362.99
474.23 1363.09 474 .72 1363.12 474.97 1363.13 493.9 1363.13 500 1363.13

Manning'S n Values num= 3
Sta n Val Sta n Val Sta n Val..............•.•.• _..............•.............

. 032 200.5 .013 299.5 .032



Bank: Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan .
200.5 299.5 .1 .1 . 1 .1 .3

Ineffective Flow num=
Sta L Sta R Elev Permanent

0 178.67 1363.05 F •326 .72 500 1363.05 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS, 203.9.

INPtIT
Description: Channel Station 61695.16, At D.S. Face of Existing 2 • Drop

Structure
Station Elevation Data num= 177

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
••••• * ••••• * •••••••••••••••••••••••• *.*.* •••••••••••••• * •••••••••••• ***** ••• * •••

0 1357.13 26.62 1357.13 27 . 11 1357. 13 30.52 1357.13 37.55 1357.13
37.97 1357.13 40.34 1357.13 42 .68 1357 .13 51.07 1357.13 61.1 1357.13
65.53 1357.13 65.99 1357.13 69. 03 1357. 13 70.77 1357.13 71.02 1357.17
71.32 1357.2 77.31 1357.99 77.86 1358. 06 78.37 1358.13 81.13 1358.81
81.88 1358.99 82.09 1359.04 82.46 1359.13 85.58 1359.86 86.14 1359.99
86.18 1360 86.74 1360.13 89 02 1360.66 90.47 1360.99 90.61 1361.02
91.09 1361.13 94.51 1361.65 95.88 1361.99 97.67 1362.09 97.97 1362.13

113.78 1362.13 114.1 1362.13 114.17 1362.13 114.25 1362.12 114.41 1362.11
114 . 54 1362.1 114.73 1362.09 115.37 1362.05 116.38 1361.99 116.39 1361. 99
116.4 1361.99 124.76 1361. 46 126.12 1361.37 126.78 1361.33 128.51 1361. 22

129.97 1361.13 131.86 1361.13 13 6.97 1361.13 140.81 1361.13 141.76 1361.13
147.2 1361.13 168.04 1361.13 168.3 1361 168.33 1360.99 168.73 1360.8

170.12 1360.13 170.18 1360.11 170.52 1359.99 171.3 1359.75 171.99 1359.52
173.09 1359.8 173.86 1359.99 176.5 1360.65 177.86 1360.99 178.67 1360.99

200.5 1359.14 208.5 1355.14 212.5 1353.14 250 1353.14 287.5 1353.14
291.5 1355.14 299.5 1359.14 326.72 1360.99 328.67 1360.99 334.86 1360.99

336.93 1360.47 338.87 1359.99 339.27 1359.89 340.84 1359.5 346.16 1359.43
349.51 1359.38 360.3 1359.19 360.95 1359.17 361.89 1359.16 363.39 1359.13
364.11 1359.12 364 47 1359.12 367.53 1359.1 378.4 1359.13 378.55 1359.13
378.84 1359.13 379.92 1359.13 391.76 1359.13 392.13 1359.03 392.3 1358.99
393.73 1358.61 395.54 1358.13 395.67 1358.06 395.78 1357.99 396.46 1357.58
397.21 1357.13 397.37 1357.03 397.44 1356.99 398.17 1356.53 398.82 1356.13
398.89 1356.08 399.03 1355.99 399.98 1355.38 400.38 1355.13 400.6 1355
400.62 1354.99 401.82 1354.31 402.15 1354.13 402.29 1354.04 402.37 1353.99
402.65 1353.82 403.8 1353.13 403.88 1353.08 403.89 1353.06 403.94 1353.03

404 1352.99 404 . 06 1352.95 404.17 1352.87 404.27 1352.8 405.26 1352.13
408.85 1352.13 414 .38 1352.13 415.14 1352.56 415.2 1352.59 415.27 1352.63
415.33 1352.66 415.47 1352.74 415.78 1352.91 415.92 1352.99 416.06 1353.07
416.16 1353.13 417.13 1353.67 417.69 1353.99 417.81 1354.06 417.93 1354.13
418.97 1354.71 419.46 1354.99 419.68 1355.11 419.7 1355.13 420.69 1355.77 •421. 03 1355.99 421.1 1356.04 421.24 1356.13 422.4 1356.71 422.94 1356.99
423.05 1357.04 423.25 1357.13 424.13 1357.49 425.32 1357.99 425.55 1358.07
425.73 1358.13 432.22 1358.84 433.64 1358.99 434.44 1359.07 434.98 1359.13
452.85 1359.98 453.12 1359.99 4.54.42 1360.06 455.88 1360.13 458.77 1360.13
470.42 1360.84 472.72 1360.99 474.23 1361.09 474.72 1361.12 474.97 1361.13

493.9 1361.13 500 1361.13

Manning's n values num= 3
Sta n val Sta n Val Sta n val

•••••••• * ••• * ••••• * ••••••• * •••••••••••••• * ••••••

.032 200.5 .013 299.5 . 032

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
200.5 299.5 20 20 20 .1 .3

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

0 178.67 1361. 05 F
326.72 500 1361. 05 F

CROSS SECTION

RIVER, River
REACH, Ellsworth RS, 183.9

INPUT
Description: Channel Station 61715.16, At End of Concrete Apron. Begin Grouted

Rip- rap protection on channel bottom.
Station Elevation Data num= 175

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
* •••• * ••••• * ••••• * •••• ****.**.*.***.* •• **.****.***********.************ •••• *.**.

0 1357 .19 26.62 1357.19 27.11 1357.19 30.52 1357.19 37.55 1357.19
37.97 1357 .19 40.34 1357.19 42.68 1357.19 51. 07 1357.19 61.1 1357.19
65.53 1357 .19 65.99 1357.19 69.03 1357.19 70.77 1357.19 71.02 1357.23
71.32 :357.26 77.31 1358. OS 77.86 1358.12 78.37 1358.19 81.13 1358.87
81.88 1359.05 82.09 1359.1 82.46 1359 19 85.58 1359.92 86.14 1360.05
86.18 1360.06 86.74 1360.19 89.02 1360.,2 90.47 1361. OS 90 61 1361.08
91.09 1361.19 94.51 1361.71 96.88 1362.05 97.67 1362.15 97.97 1362.19

113.78 1362.19 114.1 1362.19 114.17 1362.19 114.25 1362.18 114.41 1362.17
114.54 1362.16 114.73 1362.15 115.37 1362.11 116.38 1362.05 116.39 1362. OS
116.4 1362.05 124.76 1361. 52 126.12 1361.43 126.78 1361.39 128.51 1361.28

129.97 1361.19 131.86 1361.19 136.97 1361.19 14 0.81 1361.19 141.76 1361.19
147.2 1361.19 16B.04 1361.19 168.3 1361. 06 16B.33 1361.05 168.73 1360.86

17 C. 12 1360.19 170.18 1360.17 170.52 1360.05 171.3 1359.81 171.99 1359.58
173.09 1359.86 173.86 1360.05 176.5 1360.71 177.86 1361.05 178.67 1361.05 •200.5 1359.2 212.5 1353.2 250 1353.2 287.5 1353.2 299.5 1359.2



326.72 1361.05
339.27 1359.95
360.95 1359.23

367.53 1359.16
391.76 1359.19
395.67 1358.12
397.44 1357.05
399.98 1355.44
402.15 1354.19
403.88 1353.14
404.17 1352.93
415.14 1352.62
415.78 1352.97
417.69 1354.05
419.68 1355.17
421.24 1356.19
424.13 1357.55
433.64 1359.05
454.42 1360.12
474.23 1361.15

328.67
340.84
361.89

378.4
392.13
395.78
398.17
400.38
402.29
403.89
404.27

415.2
415.92
417.81

419.7
422. -4

425.32
434.44
455.88
474.72

1361.05
1359.56
1359.22
1359.19

1359.09
1358.05
1356.59
1355.19

1354.1
1353.12
1352.86
1352.65
1353.05
1354.12
1355.19
1356.77
1358.05
1359.13
1360.19
1361. 18

334.86
346 .16
363.39

378.55
392.3

396.46
398.82
400.6

402.37
-403.94
405.26
415.27
416.06
417.93
420.69
422.94
425.55
434.98
458.77
474.97

1361.05
1359.49
1359.19
1359.19

1359.05
1357.64

1356.19
1355.06
1354.05
1353.09
1352.19
1352.69
1353.13
1354.19
1355.83
1357.05
1358.13
1359.19
1360.19
1361.19

336.93
349.51
364.11

378.84
393.73
397 21

398.89
400.62
402.65

404
408.85
415.33
416.16
418.97
421. 03
423.05
425.73
452.85
470.42

493.9

1360.53
1359.44
1359.18
1359.19
1358.67
1357.19
1356.14
1355.05
1353.88
1353.05
1352.19
1352.72
1353.19
1354.77
1356.05

1357.1
1358.19
1360.04

1360.9
1361.19

338.87
360.3

364.47
379.92
·;95.54
397.37

399.03
401.82

403.8
404.06
414.38
415.47
417.13
419.46

421.1
423.25
432.22
453.12
472.72

500

1360.05
1359.25
1359.18
1359.19

1358.19
1357.09
1356.05
1354.37
1353.19
1353.01
1352.19

1352.8
1353.73
1355.05

1356.1
1357.19

1358.9
1360.05
1361.05
1361.19

Manning's n Values
Sta n Val

nU1T=

Sta n Val
3
Sta n Val

.032 200.5 .04 299.5 .032

Bank Sta: Left Right Lengths: Left Channel
200.5 299.5 20 20

Ineffective Flow num=
Sta L Sta R Elev Permanent

o 178.67 1361.05 F
326.72 580 1361.05 F

CROSS SECTION

Right
20

coeff Contr.
.1

Expan.
.3

RIVER: River
REACH: Ellsworth RS, 163.9

End of Grouted Riprap Section.
INPtIT

Description: Channel Station 61735.26. At
Station Elevation Data num= 175

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

o
37.97
65.53
71.32
81. 88
86.18
91. 09

113.78
114.54

116 4
129.97

14 7.2
170.12
173.09

200.5
326.72
339.27
360.95
367.53
391.76
395.67
397.44
399.98
402.15
403.88
404.17
415.14
415.78
417.69
419.68
421. 24
424.13
433.64
454.42
474.23

1357.02
1357.02
1357.02
1357.09
1358 88
1359.89
1361.02
1362.02
1361.99
1361.88
1361. 02
1361.02
1360.02
1359.69
1359.03
1360.88
1359.78
1359.06
1358.99
1359.02
1357.95
1356.88
1355.27
13 54. 02
1352.97
1352.76
1352.45

1352.8
1353.88

1355
1356.02
1357.38
1358.88
1359.95
1360.98

26.62
40.34
65.99
77.31

82.09
86.74
94.51
114.1

114.73
124.76
131. 86
168.04
170.18
173.86

212.5
328.67
340.84
361.89

378.4
392.13
395.78
398.17
400.38
402.29
403 89
404.27

415.2
415.92
417.81

419.7
422.4

425.32
434.44
455.88
474.72

1357.02
1357.02
1357.02
1357.88
1358.93
1360.02
1361. 54
1362.02
1361.98
1361.35
1361.02
1361. 02

1360
1359.88
1353.03
1360.88
1359.39
1359.05
1359.02
1358.92
1357.88
1356.42
1355.02
1353.93
1352.95
1352.69
1352.48
1352.88
1353.95
1355.02
1356.6

1357.88
1358.96
1360.02
1361.01

27.11
42.68
69.03
77.86
82.46
89.02
96.88

114.17
115.37
126.12
136.97

168.3
170.52

176.5
250

334.86
346.16
363.39
378.55
392.3

396.46
398.82
400.6

402.37
403.94
405.26
415.27
416.06
417.93
420.69
422.94
425.55
434.98
458.77
474.97

1357.02
1357.02
1357.02
1357.95
1359.02
1360.55
1361.88
1362.02
1361.94
1361.26
1361.02
1360.89

1359.88
1360.54
1353.03
1360.88
1359.32
1359.02
1359.02
1358.88
1357.47
1356.02
1354.89

1353.88
1352.92
1352.02
1352.52
1352.96
1354.02
1355.66
1356.88
1357.96
1359.02
1360.02
1361.02

30.52
51. 07
70.77
78.37
85.58
90.47
97.67

114.25
116.38
126.78
140.81
168.33

171. 3
177.86

287.5
336.93
349.51
364.11
378.84
393.73
397.21
398.89
400.62
402.65

404
408.85

415.33
416.16
418.97
421.03
423.05
425.73
452.85
470.42

493.9

1357.02
1357.02
1357.02
1358.02
1359.75
1360.88
1361.98
1362.01
1361. 88
1361.22
1361.02
1360.88
1359.64
1360.88
1353.03
1360.36
1359.27
1359.01
1359.02
1358.5

1357.02
1355.97
1354.88
1353.71
1352.88
1352.02
1352.55
1353.02
1354.6

1355.88
1356.93
1358.02
1359.87
1360.73
1361.02

37.55
61. 1

71.02
81.13
86.14
90.61
97.97

114.41
116.39
128.51
141. 76
168.73
171.99
178.67

299.5
338.87

360.3
364 .47
379.92
395.54
397.37
399.03
401.82
403.8

404.06
414.38
415.47
417.13
419.46

421.1
423.25
432.22
453.12
472.72

500

1357.02
1357.02
1357.06

13 58.7
1359.88
1360.91
1362.02

1362
1361.88
1361.11
1361.02
1360.69
1359.41
1360.88
1359.03
1359.88
1359.08
1359.01
1359.02
1358.02
1356.92
1355.88

1354 .2
1353.02
1352.84
1352.02
1352.63
1353.56
1354.88
1355.93
1357.02
1358.73
1359.88
1360.88
1361.02

Manning's n values nUffi=
Sta n Val Sta n Val

3
Sta n Val

.032 200.5 .028 299.5 .032

Bank Sta: Left
200.5

Ineffective Flow
Sta L Sta R

o 178.67
326.72 500

CROSS SECTION

Right
299.5

m.lffi=
Elev

1360.88
1360.88

Lengths: Left Channel
63.9 63.9

Permanent
F
F

Right
63.9

Coef! Contr.
.1

Expan.
.3



RIVER: River
REACH: Ellsworth RS, 100

INPlIT
Description: Channel Station 61799.16 •st.ation E1evat.ion Data 256

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev......•..•...•......•.....•......•..•........•..•..... _.- ••......••-.....••••.•.
0 1360.14 10.37 1360.14 11.08 1360.14 13.3 1360.14 13.49 1360.14

16.57 1360.14 20.74 1360.14 26.76 1360.3 28.87 1360.34 32.11 1360.41
32.92 1360.43 33.9 1360.45 56.66 1361 56.73 1361 61. 44 1361.12
62.39 1361.14 64.15 1361.36 69.24 1362 70.27 1362.12 70.43 1362.14
72.15 1362.6 73.68 1363 73.71 1363.01 74.19 1363.14 74.71 1363.27
77.29 1363.94 77.54 1364 78.06 1364.1" 79.88 1364.59 81. 4 9 1365
82.03 1365.14 85.27 1365.81 86.14 136t. 86.38 1366.05 86.81 1366.14
88.47 1366.14 95.38 1366.14 108.15 1366.14 120.89 1366.14 136.15 1366.14
138.4 1366.48 139.13 1366.56 14 0.89 1366.75 143.24 1367 144.33 1367.12

144.46 1367.13 144.57 1367.14 145 4 1367.14 146.22 1367.14 154.8 1367.14
160.4 1367.14 162.74 1367.14 164.38 1367.14 165.15 1367.14 165.52 1367.01

165.55 1367 166.08 1366.79 167.8 1366.14 167.98 1366.06 168.11 1366
169.04 1365.68 170.02 1365.31 170.48 1365.14 170.72 1365 170.73 1365
172.73 1364.14 172.85 1364.09 173.09 1364 174.51 1363.44 175.26 1363.14
175.32 1363.11 175.48 1363.03 175.53 1363 175.64 1362.95 177.25 1362.14
177.74 1362 177.75 1362 178.35 1361.77 178.75 1361.61 179.78 1361.14
180.33 1361. 09 181.41 1361 190.06 1360.26 191.51 1360.14 191.56 1360.12
191.66 1360.09 191.9 1360 193.28 1359.53 194.46 1359.14 194.6 1359.09
194.87 1359 196.38 1358.5 197.5 1358.14 197.75 1358.05 197.9 1358
200.38 1357.15 200.42 1357.14 200.5 1357.11 200.84 1357 201.23 1356.87
203.43 1356.14 203.56 1356.09 203.84 1356 205.5 1355.45 206.44 1355.14
206.79 1355.02 206.84 1355 208.74 1354.34 209.33 1354.14 209.72 1354.01
209.74 1354 209.85 1353.96 211.08 1353.54 212.27 1353.14 216.68 1353.01
217.02 1353 221.93 1352.86 227.68 1352.71 245.58 1352.47 253.03 1352.51
260.72 1352.53 274.12 1352.73 279.23 1352.88 281.27 1352.95 282.91 1353
284.93 1353.05 286.85 1353.1 287.25 1353.11 287.57 1353.12 287.68 1353.12
287.75 1353.12 288.74 1353.14 290.16 1353.22 290.25 1353.22 290.33 1353.22
290.39 1353.22 290.43 1353.22 293.4 1353.35 293.54 1353.35 293.74 1353.36

293.9 1353.36 294.08 1353.36 294.3 1353.37 297.85 1353.48 298.36 1353.49
299.12 1353.5 299.69 1353.51 301.69 1353.56 302.03 1353.56 302.12 1353.56
302.23 1353.56 302.37 1353.56 302.55 1353.56 306.66 1353.54 306.89 1353.53
307.15 1353.53 307.46 1353.52 307.71 1353.52 307.89 1353.51 308.02 1353.51
313.52 1353.28 313.64 1353.28 313.79 1353.27 313.97 1353.26 314.11 1353.26
314.21 1353.25 315.76 1353.14 316.75 1353.08 318.1 1353 322.15 1352.75
322.36 1352.74 326.13 1352.52 329.88 1352.33 330.77 1352.28 333.32 1352.14
334.85 1352.14 340.83 1352.14 348.77 1352.14 350.03 1352.2 350.11 1352.21
350.47 1352.23 351.66 1352.3 362.93 1353 364.47 1353.09 365.13 1353.14
365.96 1353.37 366.77 1353.54 368.99 1354 369.34 1354.06 369.85 1354.14

370.9 1354.57 371.94 1355 372.09 1355.06 372.27 1355.14 373.66 1355.8
374.06 1356 374.33 1356.11 374.4 1356.14 375.59 1356.7 376.25 1357
376.37 1357.05 376.57 1357.14 378.05 1357.81 378.47 1358 378.75 1358.13
378.78 1358.14 378.8 1358.15 379.01 1358.24 380.48 1358.9 380.72 1359 •380.79 1359.03 381.03 1359.14 382 1359.58 382.91 1360 383.03 1360.05
383.21 1360.14 384.35 1360.64 385.16 1361 385.2 1361.02 385.48 1361.14
385.97 1361.36 387.41 1362 387.55 1362.06 387.7 1362.13 387.73 1362.14
389.64 1363 389.65 1363 38' 97 1363.14 391.16 1363.67 391. 89 1364
392.08 1364.08 392.2 ~364.14 393.31 1364.62 394.17 1365 394.34 1365.08

394.5 1365.14 396.39 1365.14 400.77 1365.14 402.49 1365.14 403.71 1365.14
404 .17 1365.14 405.41 1365.14 406.3 1365.14 413.98 1365.32 414.14 1365.32
414 . 16 1365.32 438.83 1365.55 460.2 1365.37 478.23 1365.49 481.91 1365.51
484 . 14 1365 5 488.64 1365.22 489.55 1365.44 489.6 1365.62 489.62 1365.66
489.71 1365.61

Manning'S n Values num= 3
Sta n Val Sta n Val Sta n Val

•••••••••••••••••• * ••••••••••••••••••••••••••• _.

.032 165.15 .028 394.5 .032

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
165.15 394.5 100 100 100 .1 .3

CROSS SECTION

RIVER: River
REACH: Ellsworth RS,

INPUT
Description: confluence with Powerline Floodway
Station Elevation Data num= 79

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
•• ** ••••••••••••••• _•••••••••••••••••••••••••••••••••••••• _•••• _••••••••••••• * ••

3149.606 1365.293156.923 1365.293161.975 1365.293166.175 1365.293171.851 1366 .14
3172.638 1366.273176.509 1366.863179.364 1367.253182.185 1367.253187.795 1367. 16
3189.567 1366.963193.012 1366.793196.358 1366.273198.622 1365.123200.427 1364 .27
3200.656 1364.143202.395 1363.283202.526 1363.183203.839 1362.633204.396 1362 27
3205.479 1361.74 3206.43 1361.283207.972 1360.853211.581 1360.273215.519 1359 .77
3216.601 1359.673218.373 1359.583221.096 1359.253222.047 1358.953223.983 1358 .26
3226.936 1357.383227.264 1357.283228.084 1357.023230.381 1356.263231.923 1355 74
3233.301 1355.283235.138 1354.663236.352 1354.263239.469 1353.283239.534 1353 28
3240.322 1353.243263.681 1352.26 3280.84 1352.263281.168 1352.263292.421 1352.26
3313.517 1352.263315.518 1352.263320.669 1352.263338.287 1352.723359.022 1353.21
3360.203 1353.243361.286 1353.283361.942 1353.513363.878 1354.263364.239 1354.42
3365.453 1354.893366.371 1355.283367.388 1355.673368.897 1356.263369.652 1356.59

3371.26 1357.283372.113 1357.643373.163 1358.263375.295 1359.213375.361 1359.25
3377.493 1360.233377.559 1360.273377.756 1360.36 3379.79 1361.283380.708 1361.68
3381. 988 1362.273384.088 1363.253384.121 1363.283384.186 1363.283386.385 1364.27 •



3399.967 1364.273400.591 1364.273404.396 1364.273412.106 1364.53

Manning's n values
Sta n val

num=
Sta n Val

3
Sta n Val

3149.606 .0323198.622 .0283386.385 .032

Bank Sta: Left Right
3198.6223386.385

Lengths: Left Channel
o 0

Right
o

Coeff Contr.
.1

Expan.
.3

SlJM~.ARY OF MANNING'S N VALUES

River:River
*******-*"'**-********--*********,*,*************,***************"'*******"'*********"'************

Reach River Sta. n1 n2 n3 n5 n6

***********************************************************************************************

*Ellsworth
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*Ell slf.'orth
-Ellsworth
*Ellsworth
*Ells"",,orth

17100
17000
16900
16800
16700
16600
16500
16400
16300
16200
16100
16000
15966.5

15947.5
15937.5
15920.67
15895
15870.67
15855.5
15845.5
15826.6
15809
15800
15700
15600
15550
15460
15450
15350
15192
15100
15000
14 900
14 800
14700
14 600
14579
14569
14501
14491
14451
14400
14300
14200
14100
14000
13900
13800
13700
13600
13500
134 00
13300
13200
13100
13000
12900
12800
12700
12600
12500
12400
12300
12200
12100
12000
11900
11800
11700
11600
11500
11400
11300
11200
11100
nooo
10900

.025*

.025*

.025*

.025*

.025*

.025*

.025*

.025'

.025*

.025'"

.025*

.025*

.025'

.025'

.025*

*Culvert

.025*

.025*

.025*

.025*

.025 fr
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.025*
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*Culvert

.025*

.025*

.025*

.025*

.025*

.025*

.025*

.025*

.025*

.025*

.025*
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.032*

.032'

.032'

.032 fr

.032'

.032*

.032*

.032*

.032*

.032 *

.032*
.04 *
.04 •

.015*

.015*

.015­

.04 *

.04 *
.032 *
.032*
.032*
.032 *
.032'

.04 *
.015*
.015*

.04­

.04 *
.032*
.032*
.032*
.032*
.032­
.032 fr

.032*

.032'

.032*

.032*

.032 '"
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· 032'
.032*

. 04'
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.04 '"
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· 032*
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.032*
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.032*
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.032'
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*Ellsworth 10800 .025* .032* .028* .032* .025'

*Ellsworth 10700 .025* .032 * .028* .032* .025*

*Ellsworth 10650.9 .04 * .028- .04* .025*

*Ellsworth 10623.7 .04 • .025* .032*

*Ellsworth 10613.7 .015* .025* •*Ellsworth 10600.87 ,015*

*Ellsworth 10570 *Culvert

'Ellsworth 10539.74 .015'
*Ellsworth 10528.5 .04 * .025*
*Ellsworth 10518.5 .04 * .028 * .04 * .025* .032*

*Ellsworth 10490.7 .032* .028* .032*' .025*

*Ellsworth 10400 .025* .032* .028* .032* .025*

*Ellsworth 10300 .025* .032· .028* .032* .025*

*Ellsworth 10200 .025* .032' .028* .032' .025*

*Ellsworth 10100 .025* .032* .028* .032' . 025*

*Ellsworth 10000 .025* .032 * .028' .032* .025*

*Ellsworth 9900 .025* .032* .028' .032' .025*

*Ellsworth 9800 .025* .032· .028* .032- . 025*

*Ellsworth 9700 .025* .04 * .025*

*Ellsworth 9600 .025* .04 * .025*

*Ellsworth 9500 .025* .032* .028' .032- .025*

*Ellsworth 9400 .025* .032' .028' .032* .025-

*Ellsworth 9340.54 .04* .028* .04 * .025-

*Ellsworth 9314.67 .04 * .025* .035*
*Ellsv,'Qrth 9304.67 .015* .025-

*Ellsworth 9288.82 .015*
-Ellsworth 9248 *culvert
-Ellsworth S:~07.6S .015*
*Ellsworth 9193.48 .04* .025-
*Ellsworth 9183.48 .04* .028* .04 * .025* .032'
*Ellsworth 9154.01 .032* .028* .032' .025*

*Ellsworth 9143 .025* .032* .028* .032- .025*

*Ellsworth 9100 .025' .032* .028' .032* .025*

*Ellsworth 9000 .025* .032* .028- .032* .025*

*Ellsworth 8900 .025* .032* .028' .032- .025*

*Ellsworth 8800 .025* .04· .025*

*EllSworth 8700 .025- .032* . 028* .032* .025*

-Ellsworth 8600 .025* .032· .028* .032* .025-

*Ellsworth 8500 .025· .032* .028- .032* .025-

"'Ellsworth 8400 .025* .032* .028' .032* .025*

*Ellsworth 8300 .025· .032* .028* .032* .025*

*Ellsworth 8200 .025* .032* .028* .032* .025*

*Ellsworth 8100 .025· .032 * .028* .032* .025'
*Ellsworth 8000 .025· .032* .028* .032* .025-

*Ells...·orth 7900 .025* .032* .028- .032' .025*

*Ellsworth 7800 .025* .032* .028* .032* .025*

·Ellsworth 7700 .025· .032' .028' .032· .025'

*Ellsworth 7600 .025* .032· .028* .032* .025*

*Ellsworth 7500 .025· .032· .028' .032* .025* -.*Ellsworth 7400 .025* .032* .028· .032- .025*

*Ellsworth 7300 .025* .032* .028' .032- .025*

·Ellsworth 7200 .025- .032· .028* .032' .025-

*Ellsworth 7100 .025* .032* .028· .032· .025*

·Ellsworth 7000 .025* .032* .028· .032' .025-

*Ellsworth 6900 .025· .032* .028· .032* .025*

*Ellsworth 6800 .025* .032' .028* .032* .025*

*Ellsworth 6700 .025· .032* .028· .032' .025·

*Ellsworth 6687.62 .04· .028* .04* .025*

*Ellsworth 6675.17· .04- .025'
·Ellsworth 6662.73 .015* .025-

·Ellsworth 6646.88 .015-

·Ellsworth 661S *Culvert
*Ellsworth 6585.95 .015*

*Ellsworth 6571.49 .04· .025*

-Ellsworth 6559.04* .04- .028' .04· .025*

*Ellsworth 6546.60 .032- .028* .032· .025*

*Ellsworth 6527 .032* .028· .032*

*Ellsworth 6500 .032- .028· .032*

*Ellsworth 6400 .032* .028' .032'
*Ellsworth 6300 .032· .028* .032'

*Ellsworth 6200 .032* .028· .032'
*Ellsworth 6100 .032* .028· .032*

*Ellsworth 6000 .032- .028' .032·

*Ellsworth 5900 .032· .028- .032'
·Ellsworth 5800 .032* .028* .032*

*Ellsworth 5700 .032- .028· .032·

*Ellsworth 5600 .032' .028' .032*

*Ellsworth 5500 .032' .028* .032-

*Ellsworth 5400 .032· .028* .032·

*Ellsworth 5300 .032' .028* .032-

*Ellsworth 5200 .032* .028 ' .032-

*Ellsworth 5100 .032* .028* .032*

*Ellsworth 5000 .032' .028* .032'
*Ellsworth 4900 ,032* .028- .032·

*Ellsworth 4800 .032* .028* .032*

*Ellsworth 4700 .032· .028* .032*

• Ellsworth 4674 .032* .028· .032-

*Ellsworth 4664 .032· .028* .032*

*Ellsworth 4600 .032* .028* .032*

*Ellsworth 4500 .032' .028* .032·

*Ellsworth 440C .032* .028* .032*

*Ellsworth 4300 .032* .028- .032-

*Ellsworth 4200 .032· .028* .032*

*Ellsworth 4100 .032* .028* .032· •*Ellsworth 4000 .032' .028* .032'



·Ellsworth 3900 .032· .028· .032·
·Ellsworth 3800 .032· · 028· .032·
*Ellsworth 3700 .032- .028'" .032·

*Ellsworth 3600 .032· .028'" .032-

-Ellsworth 3505.64 .032- .013* .032-

"'Ellsworth 3473.65 .032* .013' .032-

"'Ellsworth 3473.64 .032- .013- .032-

"'Ellsworth 3461. 64 .032* .032' .013- .032'
"'Ells ....,lorth 3461. 63 · 032* · 013' .032*

*Ellsworth 3460.63 .032* .013· .032'"
"'Ellsworth 3444.63 .032 '" . 04· · 013" . 04- . 032*

*Ellsworth 3444.62 .032* .04 * .032*
*Ellsworth 3432.91 .032'" .04 * .032*
*Ellsworth 3425.08 .032' .04* .032*
·Ellsworth 3400 .032* .04* .028* .032·
·Ellsworth 3300 .032- .04' .028· .032'
"'Ellsworth 3200 .032* .04· .028* .032·
"'Ellsworth 3100 .032- .04* .032-
*Ellsworth 3000 .032· .028· .032·
'" Ellsworth 2900 .032· .028* · 032*
·Ellsworth 2800 .032* · 028- .032*
*Ellsworth 2700 .032* .028* .032·
*Ellsworth 2654.00· .032· .028' .032*
*Ellsworth 2608.01 .032· .04 * .032·

, ·Ellsworth 2598.02 · 032· .015' .032*
*Ellsworth 2581.04 .015·
*Ellsworth 2569 *Culvert
·Ellsworth 2557.04 .015'"
"'Ellsworth 2554.53'" .01S· .018· .033· .039' . alB· .01S·
*Ellsworth 2552.03* .021* .021 * .035* .037- .021- .021-

*Ellsworth 2549.52· .023· .023- .036* .036* .023· .023*

*Ellsworth 2547.02' .026' .026' .037' .035· .026· .026·
·Ellsworth 2544.51'" .029'" .029' .039* .033'" .029- .029'"
·Ellsworth 2542.01 .032'" .04· .032'"
--Ellsworth 2532.01 .032' .028* .032'
*Ellsworth 2513.15* .032· .028* .032--
'Ellsworth 2400 .032- .028· .032*
"'Ellsworth 2300 .032· .028'" .032·
·Ellsworth 2200 .032* .028* .032·
·Ellsworth 2100 .032· .028· .032·
*Ellsworth 2000 .032· .028* .032'"
*Ellsworth 1900 .032- .028* .032·

·Ellsworth 1800 .032· .028* .032'"
·Ells ....'orth 1700 .032* · 028· .032·
·Ellsworth 1600 .032· · 028'" .032·
·Ellsworth 1500 .032* .028' .032·
·Ellsworth 1400 .032· · 028' .032·
·Ellsworth 1300 .032' .028* .032·

"'Ellsworth 1200 · 032· .028· .032·
·Ellsworth 1100 .032· .028'" .032·
*Ellsworth 1000 .032· · 028· .032·
"'Ellsworth 900 .032· .028· .032·
"'Ellsworth 800 .032· .028' .032·
"'Ellsworth 700 .032· .028· .032'
·Ellsworth 600 .032· .028· .032·
"Ellsworth 500 .032* .028· .032"
"'Ellsworth 4 DO .032· .028· .032*
"Ellsworth 300 .032· .04· .032'
·Ellsworth 244 .032· .013' .032*
·Ellsworth 243 .013·
·Ellsworth 204 .032· .013· .032·
·Ellsworth 203.9 .032'" .013· .032*
"Ellsworth 183.9 .032'" .04· .032·
*Ellsworth 163.9 .032· .028' .032*
·Ellsworth 100 .032· .028"" · 032·
*Ellsworth 0 .032· .028· .032·
•••••• *"' ••• *"' •••••••• * •• "' .... "' ••••• * ••••••••••• "'."' ••• "' ............ *"' ••••• "' •••••••• "' ••• * •• * •••••••

SlJ!V1f'o".ARY OF REACH LENGTHS

River: River

Reach River Sta. Left • Channel· Right

·Ellsworth 17100 100"" 100'" 100·
·Ellsworth 17000 100· 100' 100·
·Ellsworth 16900 100· 100* 100·
"'Ellsworth 16800 100· 100· 100·
·Ellsworth 16700 100· 100· 100·
·Ellsworth 16600 100· 100· 100·
·Ellsworth 16500 100· 100· 100·
·Ellsworth 16400 100· 100· 100·
• Ellsworth 16300 100· 100· 100*
... Ellsworth 16200 100· 100· 100*
"'Ellsworth 16100 100· 100· laO'
"'Ellsworth 16000 33.5· 33.5· 33.5'
·Ellsworth 15966.5 19.34· 19.34' 19.34*
·Ellsworth 15947.5 la' la' 10'
*Ellsworth 15937.5 16 .83· 16. 83' 16 .83*
·Ellsworth 15920.67 50' 50' 50'
·Ellsworth 15895 ·Culvert
·Ellsworth 15870.67 15.17· 15 .17· 15. 17'
·Ellsworth 15855.5 10' 10' 10'



·Ellsworth 15845.5 19.28· 19.28· 19.28·
·Ellsworth 15826.6 17.6· 17.6· 17.6·
·Ellsworth 15809 9' 9' 9'
• Ellsworth 15800 100· 100· 100· •·Ellsworth 15700 100· 100· 100·
·Ellsworth 15600 50' 50' 50·
·Ellsworth 15550 64 ' 90' 120·

·Ellsworth 15460 10' 10' 10'
·Ellsworth 15450 258· 258' 258·
·Ellsworth 15350 *Culvert
• Ellsworth 15192 92' 92· 92'
• Ellsworth 15100 102.51· 100· 97.56·
·Ellsworth 15000 100· 100' 100·
·Ellsworth 14 900 100· 100· 100·
• Ellsworth 14 800 100· 100· 100·
·Ellsworth 14700 100' 100· 100·
• Ellsworth 14600 21' 21" 21"
·Ellsworth 14579 10' 10' 10'
·Ellsworth 14 569 68' 68' 68'
·Ellsworth 14501 10' 10' 10'
·Ellsworth 14491 40' 40' 40'
·Ellsworth 14451 51" 51' 51'
-Ellsworth 14400 100· 100' 100·
-Ellsworth 14300 100· 100· 100·
- Ellsworth 14200 100· 10C· 100·
·Ellsworth 14100 100· 100· 100·
·Ellsworth 14000 100- 100· 100·
·Ellsworth 13900 100· 100- 100·
-Ellsworth 13800 9S.87· 100· 101.06·
·Ellsworth 13 700 98.65* 100· 101.34·
·Ellsworth 136·~0 99.7S· 100- 100.25·
·Ellsworth 13500 100.01· 100· 100·
·Ellsworth 134 00 102.36· 100· 97.83·
·Ellsworth 13300 103.02· 100· 97.3·
·Ellsworth 13200 103.09· 100· 97.2)·
·Ellsworth 13100 95.48· 100· 104.29-
·Ellsworth 13000 96.55· 100lt 103.25·
• Ellsworth 12900 101.64· 100· 98.37·
·Ellsworth 12800 103.S4 lt 100· 96,09·
-Ellsworth 12700 100.41· 100· 99.62·
·Ellsworth 12600 94.09· 100· 105.5'
• Ellsworth 12500 100.08· 100 lt 100·
·Ellsworth 12400 102.09· 100· 97.8·
·Ellsworth 12300 103.82· 100' 96.25·
- Ellsworth 12200 92.68· 100· 106.55·
·Ellsworth 12100 99.46· 100· 100.61 lt

·Ellsworth 12000 100.05· 100' 100.03·
-Ellsworth 11900 105.72· 100· 94 .44·
• Ellsworth 11800 99.31· 100' 100.6' •·Ellsworth 11700 95,66· 100· 104.2·
·Ellsworth 11600 lCO.01· lCO· 100.01·
-Ellsworth 11500 103.72· 100· 96.19·
·Ellsworth 11400 105.19· 100· 94.8·
·Ellsworth 11300 95.44· 100· 104.32·
·Ellsworth 11200 96.62· 100· 103,41·
·Ellsworth 11100 lCO.OS· 100' 100.04·
ltEllsworth 11000 104.31· 100· 94.91·
·Ellsworth 10900 102.12· 100· 97.9·
-Ellsworth 10800 95.49· 100· 104.3-
·Ellsworth 10700 49,1· 49,1- 49.1-
·Ellsworth 10650.9 27.9· 27.9· 27.9·
• Ellsworth 10623.7 10' 10' 10'
·Ellsworth 10613.7 12.83· 12.83' 12 .83·
·Ellsworth 10600.87 61" 61' 61'
- Ellsworth 10570 ·Culvert
·Ellsworth 10539.74 11. 24· 11 .24· 11 .24 -
• Ellsworth 10528.5 10' 10' 10'
·Ellsworth 10518.5 28.35· 28.35· 28.35·
·Ellsworth 10490.7 90.7· 90.7· 90.7·
·Ellsworth 10400 99.61· 100· 100.39·
·Ellsworth 10300 99.63· 100· 100.39·
·Ellsworth 10200 103,09· 100· 96.83'
• Ellsworth 10100 94.34· 100· 105.4·
·Ellsworth 10000 97.24· 100· 102.97·
·Ellsworth 9900 100.03 lt 100· 100.09·
·Ellsworth 9800 105.55· 100- 93.83·
·Ellsworth 9700 99,48· 100- 100.56·
"'Ellsworth 9600 96.99· 100· 104.86·
• Ellsworth 9500 100.07· 100· 100·
·Ellsworth 9400 59.46· 59,46· 59,46-
·Ellsworth 9340.54 25,8S· 25,8S· 25,88 ,.
·Ellsworth 9314.67 10' 10' 10'
·Ellsworth 9304.67 15. 85' 15 _85· 15.85·
·Ellsworth 9288.82 81' 81' 81'
"'Ellsworth 9248 -Culvert
-Ellsworth 9207.65 14.17· 14.17· 14.17·
• Ellsworth 9193.48 10' 10' 10'
·Ellsworth 9183.48 29 .74· 29.74· 29.74·
·Ellsworth 9154.01 11 .01· 11.01· 11.01·
·Ells.....orth 9143 43' 43' 43'
·Ellsworth 9100 100 .01· 100· 100.01·
-Ellsworth 9000 100 .08· 100' 100.06·
"'Ellsworth 8900 105.14· 100· 94.38·
·Ellsworth 8800 105.5· 100' 95.16· •·Ellsworth 8700 90,15· 100· 10S.77·



·Ellsworth 8600 100.12· 100· 100.04·

·Ellsworth 8500 101.68* 100· 98.5·

·Ellsworth 8400 108.13* 100- 92.32'"

-Ellsworth 8300 91.63'" 100'" 109.15'"

"'Ellsworth B200 96- 100· 103.91-
"'Ellsworth B100 100. 26- 100'" 100.05*
"'Ellsworth BOOO 105.08'" 100· 94.7'"
*Ellsworth 7900 100.63* 100* 99.55'"
*Ellsworth 7800 92.33'" 100'" 107.1'"
'" Ell s ....'Orth 7700 100.03'" 100'" 100.01*
"'Ellsworth 7600 102.51* 100'" 99 47-
"'Ellsworth 7500 109.18'" 100* 89.79*
"'Ellsworth 7400 96.46* 100* 105.69'"
'" Ellsworth 7300 97.94 * 100'" 102.45*

'" Ellsworth 7200 100.01'" laO'" 100.03'"

*Ellsworth 7100 95. 01 * 100'" 105.49'"
"'Ellsworth 7000 103.4* 100'" 95.97·
*Ellsworth 6900 100.01'" 100* 100.11*

"'Ellsworth 6800 103.39· 100* 95.64*

*Ellsworth 6700 12.3S· 12.38'" 12.38*

"'Ellsworth 6687.62 14.9* 14.9* 14.9'"
* Ellsworth 6675.17* 10- 10- 10'
·Ellsworth 6662.73 15.93'" 15. 93- 15.93'"
*Ellsworth 6646.88 61- 6U 61-
·Ellsworth 6615 ·Culvert
·Ellsworth 6585.95 14.26'" 14.26'" 14 . 26'"
"'Ellsworth 6571.49 10' 10- 10-
• Ellsworth 6559.04'" 14.9'" 14.9· 14.9*
·E11sworth 6546.60 19.6* 19.6'" 19.6*
'" Ellsworth 6527 27- 27- 27-
*Ellsworth 6500 92.36* 100* 109.95·

-Ellsworth 6400 89.93* 100- 111.65*
·Ellsworth 6300 95.01"" 100'" 105.75'"
·Ellsworth 6200 89.55* 100'" 112.01'"

"'Ellsworth 6100 89.86* 100* 110.57*
"'Ellsworth 6000 93.44"" 100"" 106.76*

*Ellsworth 5900 93.19* 100* 106.49*
*Ellsworth 5800 88.19* 100'" 110.63*
*Ellswor·th 5700 93.95* 100* 105.17*
*Ellsworth 5600 93.4* 100* 105.25*
"'Ellsworth 5500 91.63* 100* 106.73*
"'Ellsworth 5400 100.13* 100* 100.03*
"'Ellsworth 5300 92.52'" 100* 106.5*
"'Ellsworth 5200 96.11 '" 100'" 103.33'"
"'Ellsv,:orth 5100 95.3'" 1CO* 103.78*

'" Ellsworth 5000 95.36* 100 * 103.76*
·Ellsworth 4900 95.44* 10C* 104.05*
·Ellsworth 4800 90.21 * 100* 10S.lS*
"'Ellsworth 4700 26- 26* 26*
·Ellsworth 4674 10' 10- 10'
·Ellsworth 4664 64 * 64* 64'
"'Ellsworth 4600 94 .44* 100* 105.1*
·Ellsworth 4500 95 .83* 100* 103.83*
·Ellsworth 4400 92.56* 10G* 107.14*

"'Ellsworth 4300 95.8* 100* 103.64*
*Ellsworth 4200 96.4.2'" 100· 103.62·

'" Ellsworth 4100 95.4.7* 100* 103.98'"
·Ellsworth 4000 94.83* 100· 104.71*
"'Ellsworth 3900 95.3· 100* 104.2*

*El1sworth 3800 92.84* 100· 106.52*
"'Ellsworth 3700 94.33* 100* 105.12*
"'Ellsworth 3600 94 * 95.35* 97.2*

"Ellsworth 3505. 64 31.99* 31.99* 31.99'
"'Ellsworth 3473.65 .01* .01 '" .Q1*

*Ellsworth 3473.64 12- 12- 12*
"'Ellsworth 34.61.64 .01· .01 * .01'"
*Ellsworth 3461. 63 1- 1- 1-

"'Ellsworth 3460.63 16* 16* 16*

"'Ellsworth 3444.63 .1 * .1- .1 *

"Ellsworth 3444.62 11.71* 11.71* 11 .71*

"'Ellsworth 3432.91 7.83* 7.83* 7 .83*
"Ellsworth 3425.08 25.08· 25.0S* 25 .08*
*Ellsworth 3400 127.83* 100· 65.35*
*Ellsworth 3300 113.64.'" 100* 82.22*
*El1sworth 3200 120.07* 100· 75.53*
*Ellsworth 3100 134.22* 100'" 55.34·
·Ellsworth 3000 100.02* 100* 100.15·
*Ellsworth 2900 100.01* 100* 100.06*
·Ellsworth 2800 100.01'" 100* 100.06*
*Ellsworth 2700 46- 46* 46-
*Ellsworth 2654 .00* 46- 46- 46-
*Ellsworth 2608 .01 10- 10- 10-
*Ellsworth 259B.02 17- 17' 17-
·Ells'""orth 25B1. 04 24- 24- 24 -
"'Ellsworth 2569 ·Culvert
"Ellsworth 2557 .04 2.5* 2.5- 2 .5-
·E1lsworth 2554 .53 * 2.5* 2 .5- 2. 5-
*Ellsworth 2552.03* 2.5* 2 .5' 2 .5-
"'Ells ....'orth 2549.52* 2.5* 2 .5* 2. 5-
"'Ellsworth 2547.02* 2.5- 2 5* 2. S*
·Ellsworth 2544.51* 2.51* 2.51* 2.51*
*Ellsworth 2542 01 10- 10* 10-
·Ellsworth 2532.01 19- 19- 19-
*Ellsworth 2513.15* 113.16- 113.16· 113.16·
·E1lsworth 2400 100* 100* 100*



-Ellsworth 2300 100· 100* 100.06·
·Ellsworth 2200 99.24 .. 100* 100.82-
-Ellsworth 2100 98.4. S· 100* 101.57"
-Ellsworth 2000 lCO.03* 100· 100*
-Ellsworth 1900 100· 100" 100· •·Ellsworth 1800 100· 100- 10C·
-Ellsworth 1700 100* lOa· 100.01*
.. Ellsworth 1600 98.37- 100" 101.72-
"Ellsworth 1500 85.9- 100" 115.25-
"'Ellsworth 1400 85.31- 100" 114.26-
"'Ellsworth 1300 94.31- 100'" 105.05-
-Ellsworth 1200 1(10· 100" 100.01*
'*Ellsworth 1100 lOa· 100· 100.01*
"'Ellsworth 1000 lCO* 100* 100.01*
-Ellsworth 900 100· 100* 100.01*
-Ellsworth 800 lOa· IDO· 100.01*
-Ellsworth 700 100· 100* 100.01*
"'Ellsworth 600 100* 100* 100.01*
-Ellsworth 500 100* 100" 100.01*
·Ellsworth 400 laO· 100* 100.01-
-Ellsworth 300 56* 56* 56*
"'Ellsworth 244 1 * 1* 1*
"'Ellsworth 243 39* 39* 39"
-Ellsworth 204 .1* .1* .1"
"'Ellsworth 203.9 20" 20* 20*
-Ellsworth 183.9 20* 20* 20*
-Ellsworth 163.9 63.9- 63.9- 63.9-
*Ellsworth 100 100* 100* 100*
*Ellsworth 0 0* 0* 0*
*****************************************************************

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: River

***********************************************~*******

Reach River Sta. * Contr. * Expan.
*******************************************************
*Ellsworth
*Ellsworth
*Ellsworth
* Ellsworth
*Ellsworth
*Ellsworth
*Ellsworth
*El!sl,mrth
*Ellsworth
*Ellsworth
*Ellsworth
*Ellsworth
*Ellsworth
*Ellsworth
*Ellsworth
*Ellsworth
*Ellsworth
*Ellsworth
*Ellsworth
*Ellsworth
*Ellsworth
*Ellsworth
*Ellsworth
*Ellsworth
*Ellsworth
*Ellsworth
*Ellsworth
*Ellsworth
*Ellsworth
*Ells ....·orth
*Ellsworth
* Ellsworth
*Ellsworth
*Ellsworth
*Ellsworth
*Ellsworth
*Ellsworth
*Ellsworth
*Ellsworth
*Ells ....'orth
*Ellsworth
*Ellsworth
*Ells'w'orth
*Ellsworth
*Ellsworth
*Ellsworth
*Ellsworth
*Ellsworth
*Ellsworth
*Ellsworth
*Ellsworth
*Ellsworth
*Ellsworth
*Ellsworth
*Ellsworth
*Ellsworth

17100 .1*
17000 .1*
16900 .1*
16800 .1*
16700 .1*
16600 .1*
16500 .1*
16400 .1*
16300 .1*
16200 .1*
16100 .3*
16000 .1*
15966.5 .1*
15947.5 * .1*
15937.5 * .1*
15920.67'* .1*
15895 *Culvert
15870.67* .1*
15855.5 .1*
15845.5 .1*
15826.6 .1*
15809 .1*
15800 .1*
15700 .1*
15600 .1*
15550 .3*
15460 .3*
15450 .3*
15350 *Culvert
15192 .3*
15100 .1*
l50eO .1*
14900 .1*
14800 .1*
14700 .1*
14600 .1*
14579 .3*
14569 .3*
14501 .3*
14491 .1*
14451 .1*
14400 .1*
14300 .1*
14200 .1*
14100 .1*
14000 .1*
13900 .1*
13800 .1*
13700 .1*
13600 .1*
13500 .1*
13400 .1*
13300 .1*
13200 .1*
13100 .1*
13000 .1*

.3*

.3*

.3*

.3*

.3*

.3*

.3*

.3*

.3*

.3*

.5*

.3*

.3*

.3*

.3*

.3*

.3"

.3*

.3*

.3*

.3*

.3*

.3"

.3*

.5"

.5*

.5*

.5"

.3"

.3"

.3*

.3*

.3*

.3*

.5*

.5*

.5*

.3*

.3*

.3*

.3*

.3*

.3*

.3"

.3*

.3*

.3*

.3*

.3*

.3*

.3*

.3*

.3*

.3*

•

•



-Ellsworth 12900 .1' .3-

-Ellsworth 12800 .1' .3'
-Ellsworth 12700 .1' .3'
"' Ellsworth 12600 .1' .3'
-Ellsworth 12500 .1' .3'
"'Ellsworth 12400 .1" .3'
"'Ellsworth 12300 .1' .3'
-Ellsworth 12200 .1" .3'
·Ellsworth 12100 .1" .3'
·Ellsworth 12000 .1' .3'
·Ellsworth 11900 .1' .3'
·Ellsworth 11800 .1' .3'
'" Ell s ....·orth 11700 .1' .3'
·Ellsworth 11600 .1' .3'
·Ellsworth 11500 .1" .3'
·Ellsworth 11400 .1" .3'
·Ellsworth 11300 .1" .3'
·Ellsworth 11200 · l' .3'
·Ellsworth 11100 .1" .3'
·Ellsworth 11000 .1" .3'
·Ellsworth 10900 .1" .3'
·Ellsworth 10800 .3' .5'
·Ellsworth 10700 .3' .5'
·Ellsv;o:-th 10650.9 , .3' .5'
"'Ellsworth 10623.7 , .1' .3'
·Ellsworth 10613.7 .1' .3'
• Ellsworth 10600.87· .1" .3'
·Ellsworth 10570 ·Culvert
·Ellsworth 10539.74· .1" .3'
·Ellsworth 10528.5 , .1· .3'
·Ellsworth 10518.5 .1' .3'
·Ellsworth 10490.7 , .1* .3*
·Ells ....'orth 104 DO .1* .3*
·Ellsworth 10300 .1" .3'
·Ellsworth 10200 .1" .3'
"'Ellsworth 10100 .1* .3*
·Ellsworth 10000 .1" .3'
·Ellsworth 9900 .1" .3*
·Ellsworth 9800 .1' .3'
·Ellsworth 9700 .1" .3*
·Ells·North 9600 .3' .5'
·Ellsworth 9500 .3' .5*
·Ellsworth 9400 .3' .5'
·Ellsworth 9340.54 .3' .5'
"Ellsworth 9314.67 , .3' .5'
·Ellsworth 9304.67 , .3' .5'
·Ellsworth 9288.82 .3' .5'
·Ellsworth 9248 "'Culvert
"'Ellsworth 9207.65 * .3' .5*
·Ellsworth 9193.48 .3* .5*
·Ellsworth 9183.48 , .3* .5*
-Ellsworth 9154.01 .1' .3'
·Ellsworth 9143 .1' .3'
·Ellsworth 9100 .1' .3*
·Ellsworth 9000 · l' .3'
-Ellsworth 8900 .1' .3*
·Ellsworth 8800 .1' .3'
·Ellsworth 8700 · l' .3'
-Ells'North 8600 .1' .3'
·Ells....orth 8500 .1' .3'
·Ellsworth 8400 · l' .3'
·Ellsworth 8300 .1" .3'
·Ells....·orth 8200 .1* .3'
·Ellsworth 8100 .1' .3'
- Ellsworth 8000 · l' .3'
·Ellsworth 7900 .1' .3'
·Ells....·orth 7800 .1* .3'
·Ellsworth 7700 · l' .3'
• Ellsworth 7600 .1" .3'
·Ellsworth 7500 · l' .3'
·Ellsworth 7400 .1" .3'
·Ellsworth 7300 .1" .3'
·Ellsworth 7200 .1' .3'
-EllSworth 7100 · l' .3'
-Ellsworth 7000 .1' .3'
-Ellsworth 6900 .3' .5'
·Ellsworth 6800 .3' .5'
·Ellsworth 6700 .1' .3'
-Ellsworth 6687.62 .3' .5'
"Ellsworth 6675 .17·· .1' .3'
"Ellsworth 6662 .73 * .1" .3'
-Ellsworth 6646 .88 , .3' .5'
"Ellsworth 6615 "Culvert
"Ellsworth 6585.95 .3' .5'
"Ellsworth 6571.49 , .3' .5*
• Ellsworth 6559.04"" .3' .5'
"Ellsworth 6546.60 .1' .3'
"Ellsworth 6527 .1' .3'
"Ellsworth 6500 · l' .J'
-Ellsworth 6400 .1' .3'
·Ellsworth 6300 · l' .3'
"'Ellsworth 6200 .1' . J'
"Ellsworth 6100 .1* .3'
·Ellsworth 6000 · l' .3'
"Ellsworth 5900 .1' . J'



"'Ellsworth S800 .1* .3*
.. Ellsworth 5700 .1* .3-
'* Ells....'orth 5600 .1* .3-
-Ellsworth 5500 .1* .3*
*Ellsworth 5400 .1* .3* •.. Ellsworth 5300 .1" .3-
"'Ellsworth 5200 .1- .3-
*Ellsworth 5100 .1* .3*
-Ellsworth 5000 .1* .3*
-Ellsworth 4900 .1* .3*
-Ellsworth 4800 .1* .3*
-Ellsworth 4700 .1* .3-
-Ellsworth 4674 .1- .3*
-Ellsworth 4664 .1- .3*
.. Ellsworth 4600 .1* .3*
"Ellsworth 4500 .1- .3*
-Ellsworth 4400 .1- .3*
-Ellsworth 4300 .1- .3*
"'Ellsworth 4200 .1* .3*
"Ellsworth 4100 .1* .3*
·Ellsworth 4000 .1* .3*
"'Ellsworth 3900 .1* .3*
-Ellsworth 3800 .1- .3*
"'Ellsworth 3700 .1* .3*
"'Ellsworth 3600 .1* .3-
-Ellsworth 3505.64 * .3* .5*
"'Ellsworth 3473.65 .3* .5*
-Ellsworth 3473.64 - .3* .S*
*Ells ...mrth 3461.64 - .3* .5*
*Ellsworth 3461. 63 .3* .5*
"'Ellsworth 3460.63 * .3* · s*
.. Ellsworth 3444.63 * .1* .3-
"'Ellsworth 3444.62 .1* .3*
"'Ellsworth 3432.91 * .1- .3*
'* Ellsworth 3425.08 * .1* .3-
'" Ellsworth 3400 . 1* · 3-
"'Ellsworth 3300 .1* · 3*
"'Ellsworth 3200 .1* · 3*
"'Ellsworth 3100 .1- .3*
* Ells',",'orth 3000 .1* .3*
"'Ellsworth 2900 .1" .3*
"'Ellsworth 2800 .3* .5-
"'Ellsworth 2700 .1* .3*
"'Ellsworth 2654.00*- .3- .5*
.. Ellsworth 2608.01 .3* · S-
-Ellsworth 2598.02 .3- .S*
* Ellsworth 2581.04 * .3- .5-
"'Ellsworth 2569 *Culvert
*Ells .....orth 2SS7. 04 * .3* .5*
*Ellsworth 2554.53** .3- .5* •*Ellsworth 2552.03** .3- .S*
*Ells .....orth 2549.52** .3* .5*
*Ells .....orth 2547.02** .3* .5*
*Ellsworth 2544.51** .3* .5-
*Ellsworth 2542.01 * .3* · S-
*Ellsworth 2532.01 * .3* .S-
*Ellsworth 2513.15** .1* .3*
*Ellsworth 2400 .1 * .3*
*Ellsworth 2300 .1* .3*
*Ellswcrth 2: CO .1- .3*
*Ellsworth 2100 1* .3*
*Ell s'....orth 2COO .1* .3-
*Ellsworth 1900 .1* .3*
* Ellsworth 1800 .1* .3*
* Ellsworth 1700 .1* .3-
*Ellsworth 1600 .1* .3-
*Ells .....orth 1500 .1- .3*
*Ellsworth 14 00 .1* .3*
*Ellsworth 1300 .1* .3-
*Ellsworth 1200 .1- .3*
*Ellsworth 1100 .1- .3-
*Ells .....orth lOCO .1* .3*
*Ells .....orth 900 .1* .3*
* Ellsworth 800 .1* .3-
* Ellswcrth 700 .1* .3*
*Ellsworth 600 .1* .3*
*Ellsworth 500 .1- .3-
*Ellsworth 400 .1* .3-
*Ellsworth 300 .1* .3*
*Ellsworth 244 .1* .3*
*Ellsworth 243 .1* .3*
*Ellsworth 204 .1- .3*
*Ellswor::'h 203.9 .1* .3-
*Ellsworth 183.9 .1- .3*
* Ellsworth 163.9 .1* .3-
*Ellsworth 100 .1* .3-
*Ellsworth 0 .1* .3*
*******************************************************

•



Profile Output Table Standard Table 1.....•..•.........................•...............................................................................................................
· Reach · River Sta Q Total ·Min Ch E1 ·W.S. Elev ·crit w S. ·E.G. Elev ·E.G. Slope · Vel Chnl ·Flow Area ·Top Width ·Froude " Chl ·Icfs) · ( ft) · ( ft) · 1ft) · 1ft) · Ift/ft) · I ft/s) · (sq ft) · 1ft) ·••••••••••••••••••••••••••••• *....................................................................................* ••••••••••••• ** ............. * ......... * ..

Ellsworth · 17100 600.CO · 1384.17 1390.46 · 1387.48 · 1390.58 · 0.000638 · 2.78 · 216.11 · 61. 90 · 0.26 ·Ellsworth 17000 600.00 · 1384.11 · 1390.39 1387.42 · 1390.51 · 0.000639 2.78 · 215.96 · 72.75 · 0.26 ·· Ellsworth · 16900 600.00 · 1384.05 · 1390.33 · 1387.36 1390.45 · 0.000641 · 2.78 · 215.70 · 64.57 0.26· Ellsworth · 16800 600.00 1383.99 1390.27 · 1387.29 · 1390.39 0.000644 · 2.79 · 215.41 · 98.77 · 0.26
Ellsworth 16700 600.00 · 1383.93 1390.20 · 1387.24 · 1390.32 · 0.000646 · 2.79 · 215.12 · 132.09 · 0.26 ·· Ellsworth · 16600 600.00 · 1383.87 · 1390.14 · 1387.17 · 1390.26 · 0.000649 · 2.79 · 214.79 · 123.09 · 0.26 ·· Ellsworth · 16500 600.00 · 1383.81 1390.07 · 1387.12 1390.19 0.000651 · 2.80 · 214.52 · 165.39 · 0.26· Ellsworth · 16400 600.00 · 1383.75 · 1390.01 · 1387.03 · 1390.13 · 0.000653 · 2.80 214.22 · 166.40 · 0.26 ·Ellsworth · 16300 600.00 · 1383.69 · 1389.94 · 1387.00 · 1390.06 · 0.000656 · 2.81 · 213.84 · IS7.77 · 0.26 ·Ellsworth 16200 600.00 · 1383.63 1389.87 · 1386.93 · 1390.00 · 0.000659 · 2.81 · 213.50 · 150.45 · 0.26
Ellsworth · 16100 600.00 · 1383.57 · 1389.81 · 1386.87 · 1389.93 · 0.000663 · 2.82 213.11 · 148.89 0.26
Ellsworth · 16000 600.00 1383.51 · 1389.74 · 1386.82 · 1389.86 · 0.000667 · 2.82 · 212.60 · 148.70 · 0.26 ·Ellsworth 15966.5 600.00 · 1383.49 · 1389.71 · 1389.84 · 0.000990 · 2.83 · 212.27 · 59.17 · 0.26 ·· Ellsworth · 15947.5 600.00 · 1383.48 · 1389.72 · 1386.03 · 1389.81 0.000497 · 2.44 · 246.18 · 64.09 · 0.19 ·· Ellsworth · 15937.5 600.00 · 1383.47 · 1389.70 · 1385.74 1389.81 · 0.000068 · 2.66 · 225.23 · 65.44 · 0.19 ·· Ellsworth · 15920.67 600.00 · 1383.46 · 1389.46 · 1386.31 1389.79 · 0.000352 · 4.58 · 13 0.97 · 21. 83 · 0.33
Ellsworth 15895 Culvert ·Ellsworth · 15870.67 600.00 · 1383. 42 · 1388.57 · 1389.01 O. 000546 · 5.34 112 .46 · 21 .83 · 0.41 ·· Ellsworth · 15855.5 600.00 1383 .42 · 1388.76 1385.70 · 1388.92 O. 000854 · 3.19 188.06 · 61 .04 · 0.25 ·· Ellsworth · 15845.5 600.00 · 1383 .41 · 1388.77 · 1385.98 · 1388.91 · 0 .000536 · 2.96 · 202.72 · 59. 18 · 0.25· Ellsworth · 15826.6 600.00 · 1383 .40 · 1388.66 · 1388.88 · O. 001445 3.77 · 158.99 · 51 .45 0.38 ·· Ellsworth · 15809 600.00 · 1383.4) 1388.63 · 1388.85 O. 001508 · 3.83 156.47 · 51.05 0.39 ·· Ellsworth · 15800 600.CO 1383.39 · 1388.61 · 1388.84 · O. 001491 · 3.82 · 157.15 · 51.16 · 0.38· Ellsworth · 15700 600.00 · 1383.33 · 1388.44 1388.68 · 0.001652 3.97 · 151.24 · 50.23 · 0.40 ·Ellsworth 15600 600.00 1383.27 1388.23 · 1388.50 · 0.001878 · 4.16 · 144.13 · 49.08 · 0.43 ·Ellsworth 15550 600.00 · 1383.24 1388.08 · 1388.38 · 0.003446 · 4.34 · 138.31 * 48.13 · 0.45
Ellsworth · 15460 600.00 · 1383.18 · 1387.66 · 1388.18 · 0.000744 5.77 · 103.93 * 27.68 · 0 .53
Ellsworth · 15450 600.00 1381.86 · 1387.71 · 1384.91 · 1388.12 · 0.000376 · 5.16 · 116.32 * 109.54 · O. 39 ·Ellsworth · 15350 Culvert
Ellsworth · 15192 600.00 · 1380.41 · 1386.03 · 1383.69 · 1386.26 · 0.001558 · 3.89 · 154.36 * 54 .31 · 0.33
Ellsworth · 15100 600.00 1380.33 1385.90 · 1383.64 · 1386.08 · 0.001826 · 3.43 175.17 * 53.91 · 0.33 ·· Ellsworth · 15000 600.00 · 1380.25 · 1385.74 · 1383.55 1385.93 · 0.001188 · 3.51 · 171. 12 · 53.30 · 0.34 ·· Ellsworth · 14900 600.00 · 1380.17 · 1385.61 · 1383.48 · 1385.81 · 0.001236 · 3.56 · 168.61 · 52.93 · 0.35 ·· Ellsworth 14800 600.00 · 1380.09 · 1385.48 1383.40 · 1385.68 · 0.001293 · 3.62 · 165.80 * 52.51 · 0.36· Ellsworth · 14700 600.00 · 1380.01 · 1385.34 · 1383.32 1385.55 · 0.001362 3.69 · 162.58 * 52.01 0.37· Ellsworth · 14600 600.00 1379.93 1385.19 1383.23 · 1385.41 0.001448 · 3.78 · 158.88 * 51. 43 · 0.38· Ellsworth 14579 600.00 1379.90 · 1385.16 · 1383.21 · 1385.38 0.001450 · 3.78 158.80 * 51.4.1 · 0.38· Ellsworth 14569 600.00 · 1379.90 · 1385.14 · 1385.36 · 0.001472 · 3.80 · 157.90 * 51. 27 · 0.38
Ellsworth · 14501 600.00 · 1379.85 · 1385.03 · 1385.26 · 0.001557 3.88 154.62 · 50.75 0.39 ·· Ellsworth · 14491 600.00 1379.84 1385.01 · 1383.15 · 1385.24 0.001566 · 3.89 · 154.28 · 50.70 0.39· Ellsworth · 14451 600.00 · 1379.81 1384.94 · 1383.12 · 1385.18 · 0.001622 · ].94 · 152.24 · 50.38 · 0.40 ·· Ellsworth · 14400 600.00 · 1379.77 · 1384.84 1383.06 · 1385.09 · 0.001700 · 4.01 149.61 · 49.97 0.41 ·· Ellsworth · 14300 600.00 · 1379.69 · 1384.64 · 1382.99 · 1384.91 · 0.001900 4.18 143.50 · 48.99 · 0.43· Ellsworth 14200 600.00 · 1379.61 · 1384.40 1382.91 · 1384.70 · 0.002202 · 4.42 · 135.79 * 47.71 · 0.46 ·· Ellsworth · 14100 600.00 1379.53 · 1384.10 · 1382.85 · 1384.45 · 0.002722 · 4.78 · 125.40 · 45.93 · 0.51 ·· Ellsworth · 14000 600.00 · 1379.45 · 1384.09 · 1381.74 · 1384.22 · 0.001116 · 2.84 211.13 · 64.94 0.28 ·· Ellsworth 13900 600.00 1379 37 · 1384.01 · 1381. 66 · 1384.13 · 0.000713 · 2.85 210.60 * 64.88 · 0.28 ·· Ellsworth · 13800 600.00 1379.29 1383.94 1381.57 · 1384.06 · 0.000708 · 2.84 · 211.18 · 64.95 · 0.28· Ellsworth · 13700 600.00 · 1379.21 · 1383.87 · 1381.49 · 1383.99 · 0.000702 · 2.83 211.80 · 78.22 · 0.28 ·· Ellsworth · 13600 600.00 · 1379.13 · 1383.80 · 1381.41 · 1383.92 · 0.000695 2.82 · 212.54 · 78.27 · 0.28
Ellsworth 13500 600.00 · 1379.05 · 1383.73 · 1381.34 1383.85 0.000689 · 2.81 · 213.25 · 80.69 · 0.27· Ellsworth · 13400 600.00 · 1378.97 · 1383.66 · 1381.26 · 1383.78 · 0.000682 · 2.80 · 214.01 · 80.92 · 0.27 ·· Ellsworth 13300 600.00 · 1378.89 · 1383.59 · 1381.17 · 1383.71 · 0.000675 · 2.79 · 214.89 * 74.28 · 0.27 ·· Ellsworth 13200 600.00 · 1378.81 · 1383.53 · 1381.08 · 1383.65 · 0.000667 2.78 · 215.73 · 65.50 · 0.27 ·· Ellsworth · 13100 600.00 · 1378.73 · 1383.46 · 1381.02 1383.58 0.000660 · 2.77 · 216.67 · 65.61 0.27 ·· Ellsworth · 13000 600.00 · 1378.65 · 1383.39 1380.94 · 1383.51 · 0.000651 · 2.76 217.66 · 65.73 0.27 ·· Ellsworth · 12900 600.00 · 1378.57 · 1383.33 · 1380.86 · 1383.45 · 0.000643 2.74 · 218.71 65.86 · 0.27· Ellsworth · 12800 600.00 · 1378.49 · 1383.27 1380.78 · 1383'.38 · 0.000634 · 2.73 · 219.82 · 66.00 · 0.26· Ellsworth · 12700 600.00 · 1378.41 · 1383.21 · 1380.69 · 1383.32 · 0.000625 · 2.71 · 221. 00 · 66.14 · 0.26 ·



· Ellsworth · 12600 600.00 · 1378.33 · 1383.14 · 1380 .61 1383.26 · 0.000615 2.70 · 222.24 · 66. 29 · 0.26 ·· Ellsworth 12500 600.00 · 1378.25 · 1383.08 1380 .54 1383.20 0.000605 2.68 223.54 · 66 .45 0.26 ·· Ellsworth · 12400 600.00 · 1378.17 · 1383.02 · 1380 .45 1383.14 0.000595 2.67 224.93 66.61 · 0.26 ·Ellsworth · 12300 600.00 · 1378.09 · 1382.97 1380. 38 1383.08 0.000585 2.65 226.38 66.79 0.25 ·· Ellsworth · 12200 600.00 · 1378.01 · 1382.91 1380.30 · 1383.02 0.000574 · 2.63 227.90 66.97 · 0 25· Ellsworth · 12100 600.00 1377.93 · 1362.65 · 1380.21 · 1382.96 · 0.000563 · 2.61 229.52 67.16 · 0.25
Ellsworth 12000 600.00 · 1377.85 1382.80 · 1380.1] 1382.90 · 0.000552 · 2.60 231.21 67.36 0.25 ·· Ellsworth · 11900 600.00 · 1377.77 · 1382.74 · 1380.06 · 1382.85 0.000541 · 2.58 232.98 67.57 · 0.24 ·Ellsworth · 11800 600.00 · 1377.69 · 1382.69 · 1379.98 · 1382.79 0.000529 2.55 234.85 67.79 · 0.24 ··Ellsworth · 11700 600.00 · 1377.61 · 1382.64 · 1379.89 · 1382.74 · 0.000517 · 2.53 236.79 68.02 · 0.24 ·· Ellsworth · 11600 600.00 · 1377.53 1382.59 · 1379.82 1382.69 0.000505 2.S1 238.86 68.28 0.24 ·· Ellsworth · 11500 600.00 · 1377.45 1382.5'1 1379.73 · 1382.64 0.000493 · 2.49 240.95 68.51 · 0.23 ·Ellsworth · 11400 600.00 · 1377.37 · 1382.51 · 1379.69 1382.59 · 0.000401 · 2.2l 271.95 78.84 · 0.21 ·Ellsworth · 11300 600.00 · 1377.29 1382.45 · 1379.57 1382.54 0.000468 · 2.44 245.65 69.07 · 0.23 ·· Ellsworth · 11200 600.00 · 1377.21 · 1382.40 · 1379.49 · 1382.50 · 0.000456 · 2.42 248.03 69.33 · 0.23 ·Ellsworth · 11100 600.00 1377 .13 · 1382.36 · 1379.41 · 1382.45 · 0.000443 2.39 250.55 69.62 · 0.22 ·· Ellsworth · 11000 600.00 1377.05 1382.32 · 1379.34 · 1382.41 · 0.000431 · 2.37 253.21 69.93 · 0.22
Ellsworth · 10900 600.00 · 1376.97 1382.28 · 1379.25 · 1382.36 · 0.000418 · 2.34 255.93 70.24 · 0.22 ·· Ellsworth · 10800 600.00 · 1376.89 1382.24 · 1379.17 · 1382.32 · 0.000406 2.32 258.79 70.57 · 0 21 ·· Ellsworth · 10700 600.00 · 1376.81 1382.20 · 1379.10 · 1382.28 0.000394 · 2.29 261.63 70.88 · 0.21 ·Ellsworth · 10650.9 600.00 1376.77 1382.18 · 1382.26 0.000524 · 2.28 262.90 71. 02 0.21 ·Ellsworth 10623.7 600.00 1376.75 · 1382.18 · 1378 .74 · 1382.23 · 0.000311 · 1.74 345.'17 79.35 · 0.15 ·· Ellsworth · 10613.7 600.00 · 1376.74 1382.18 · 1378. 44 · 1382.23 · 0.000035 · 1. 73 346.65 80.22 0.14 ·· Ellsworth · 10600.87 600.00 1376.73 1382.16 1378 .26 · 1382.23 · 0.000054 1. 99 301.61 55.50 · 0.15 ·Ellsworth · 10570 Culvert· Ellsworth · 10539 .7' 600.00 · 1376.68 · 1382. 05 · 1382 .11 0.000056 · 2 01 · 297 .79 · 55.50 · 0.15 ·· Ellsworth 10528 .5 600.00 · 1376.67 1382.05 · 1378.37 · 1382 .10 · 0.000271 · 1. 80 · 333.56 · 81.18 · 0.14
Ellsworth 10518.5 600.00 · 1376.66 · 1382.05 · 1378.64 · 1382.10 · 0.000169 · 1. 75 341.90 · 80.11 · 0.15· Ellsworth · 10490.7 600.00 · 1376.64 · 1382.01 · 1382.09 · 0.000400 2.31 · 260.21 · 70.72 · 0.21· Ellsworth · 10400 600.00 · 1376.57 · 1381.97 · 1378.85 · 1382.05 · 0 000390 · 2.28 · 262.72 · 71.01 · 0.21
E)l sworth 10300 600.00 · 1376.49 · 1381.94 · 1378.77 1382.02 · 0.000378 2.26 265.7'1 · 71.35 · 0.21· Ellsworth · 10200 600.00 · 1376.41 · 1381.90 1378.69 · 1381.98 · 0.000366 · 2.23 · 268.93 · 71.70 · 0.20· Ellsworth · 10100 600.00 · 1376.33 · 1381.87 · 1378.62 1381.94 · 0.000354 2.20 · 272 .18 · 72.06 · 0.20· Ellsworth 10000 600.00 1376.25 1381.83 · 1378.53 · 1381.91 · 0.0003-42 · 2.18 · 275.54 · 72.44 · 0.20· Ellsworth · 9900 600.00 1376.17 · 1381. 80 · 1378.46 · 1381.87 · 0.000331 · 2.15 · 279.03 · 72.83 · 0.19· Ellsworth · 9800 600.00 · 1376.09 · 1381.77 1378.38 · 1381.84 0.000320 2.12 282.56 · 73.21 · 0.19
Ellsworth · 9700 600.00 · 1376.01 1381.73 · 1378.29 · 1381. 80 · 0.000537 2.10 · 285.51 · 73.53 0.19· Ellsworth · 9600 1172.00 · 1375.93 · 1381.55 · 1378 65 · 1381.70 0.001119 3.15 371.49 · 90.57 · 0.27· Ellsworth · 9500 1172.00 · 1375.85 · 1381.52 · 1378.22 · 1381. 62 · 0.000353 · 2.48 · 472.49 109.99 · 0.21
Ellsworth 9400 1172.00 · 1375.77 1381.49 · 1378.14 · 1381 58 0.000342 2.45 -477.56 110.35 · 0.21· Ellsworth · 9340. 54 1172.00 · 1375.72 1381.47 · 1381.56 · 0.000413 2.44 480.64 · 110.58 0.21· Ellsworth · 9314 .67 1172.00 · 1)75.70 · 1381.46 · 1378 .00 · 1381.54 · 0.000414 · 2.22 528.37 · 122.44 · 0.17
Ellsworth 9304. 67 1172.00 · 1375.69 · 1381.45 · 1377 .85 1381.54 · 0.000061 2.36 497.14 125.72 · 0.18· Ellsworth 9288. 82 1172.00 · 1375.68 1381.43 · 1377 .57 · 1381.53 · 0.000079 · 2.58 453.89 79.00 · 0.19
Ellsworth 9248 Culvert· Ellsworth · 9207 .65 1172.00 · 1375.61 · 1381.23 · 1381.34 · 0 .000085 2.64 · 443.94 79.00 · 0.20 ·· Ell sworth 9193 .48 1172.00 1375.60 1381.24 · 1377.77 · 1381. 33 · O. 000473 · 2.41 · 485.58 · 126.01 · 0.19 ·· Ellsworth · 9183 .48 1172.00 · 1375.59 · 1381.24 · 1377.84 · 1381.32 0.000214 · 2.26 · 517.75 123.46 0.18 ·Ellsworth · 9154 .01 1172.00 · 1375.57 · 1381.21 · 1381.31 · 0.000361 · 2.50 · 468.77 · 109.72 · 0.21 ·· Ellsworth · 9143 1172.00 · 1375.56 · 1381. 20 · 1377.93 · 1381.30 · 0.000359 · 2.50 · 469.46 · 109.77 0.21 ·Ellsworth · 9100 1172.00 · 1375.53 · 1381.19 · 1377.91 · 1381.29 · 0.000356 · 2.49 · 471.11 · 109.89 · 0.2l ·· Ellsworth · 9000 1172.00 1375.45 · 1381.16 1377.81 1381.25 · 0.000345 · 2.46 · 476.22 · 110.26 · 0.21
Ellsworth · 8900 1172.00 1375.37 · 1381.12 · 1377.74 · 1381.22 · 0.000334 · 2.43 · 481.46 · 110.64 0.21 ·· Ellsworth · 8800 1172.00 · 1375.29 · 1381.11 · 1377.35 · 1381. 17 · 0.000360 · 1. 97 · 594.34 · 121. 58 0.16 ·· Ellsworth · 8700 1172.00 · 1375.21 · 1381.05 · 1377.59 · 1381.13 · 0.000317 2.39 · 490.62 · 111. 30 · 0.20 ·Ellsworth 8600 1744.00 · 1375.13 · 1380.87 · 1378.09 · 1381.07 0.000748 · 3.64 · 479.62 · 110.50 · 0.31 ·Ellsworth 8500 1744.00 · 1375.05 · 1380.79 · 1377.99 · 1381.00 0.000745 3.63 · 480.27 · 110.56 · 0.31· Ellsworth · 8400 1744.00 · 1374.97 1380.72 · 1377.93 · 1380.92 · 0.000742 · 3.63 · 480.91 · 110.60 · 0.31 ·Ellsworth 8300 1744.00 · 1374.89 · 1380.64 · 1380 8S · 0.000740 · 3.62 · 481. 54 · 110.63 · 0.31 ·· Ellsworth · 8200 1744.00 · 1374.81 1380.S7 · 1380.77 · 0.000737 · 3.62 · 482.27 · 110.70 · 0.31 ·· Ellsworth · 8100 1744.00 · 1374.73 · 1380.50 · 1380.70 · 0.000733 · 3.61 483.00 · 110.75 0.30
Ellsworth · 8000 1744.00 · 1374.65 1380.42 · 1380.63 · 0.000730 · 3.61 · 483.75 · 110.79 0.30 ·Ellsworth · 7900 1744.00 1374.57 1380.35 · 1377.53 · 1380.55 · 0.000726 · 3.60 · 484.61 · 172.62 · 0.30 ·· Ellsworth · 7800 1744.00 1374.49 · 1380.2R · 1377.45 · 1380.48 · 0.000723 3.59 · 485.51 269.51 · 0.30 ·· Ellsworth · 7700 1744.00 · 1374.41 1380.21 · 1377.36 1380.41 · 0.000719 · 3.58 · 486.48 · 199.56 · 0.30 ·· Ellsworth · 7600 1744.00 · 1374.33 · 1380.14 · 1377.28 · 1380.34 · 0.000714 · 3.58 · 487.53 · 118.66 · 0.30 ·· Ellsworth 7500 1744.00 · 1374.25 1380.07 · 1377.21 1380.26 0.000710 3.57 · 488.49 · 111.36 · 0.30 ·· Ellsworth · 7400 1744.00 1374.17 · 1380.00 · 1380.19 · 0.000706 · 3.56 · 489.47 · 111.21 · 0.30 ·

• • •



· Ellsworth 7300 1744.00 1374.09 · 1379.93 · 1380.12 · 0.000702 · 3.56 · 490.55 111.28 0.30· Ellsworth 7200 1744.00 1374.01 · 1379.86 · 1380.05 0.000697 · 3.55 · 491. 79 111.39 0.30 ·· Ellsworth · 7100 1744.00 · 1373.93 · 1379.79 · 1379.98 0.000692 · 3.54 · 492.99 · 111.46 · 0.30 ·Ellsworth 7000 1744.00 · 1373.85 · 1379.72 1379.91 · 0.000687 · 3.53 494.33 111.57 · 0.30
Ellsworth · 6900 1744.00 · 1373.77 · 1379.65 · 1379.84 0.000681 · 3.52 495.70 111.67 · 0.29 ·· Ellsworth · 6800 1744.00 · 1373.69 · 1379.58 · 1379.77 · 0.000676 3.51 · 497.10 111.77 · 0.29
Ellsworth · 6700 1744.00 · 1373.61 1379.52 1)79.71 · 0.000670 · 3.50 · 498.58 · 111 .87 · 0.29
Ellsworth · 6687 62 1744.00 · 1373.60 · 1379.51 · 1379.70 · 0.000826 · 3.50 · 498.63 · Ill. B7 0.29 ·Ellsworth · 6675. 17' 1744.00 · 1373.59 · 1379.49 · 1376. 42 · 1379.68 · 0.000979 · 3.52 · 496.04 117.18 · 0.27· Ellsworth · 6662.73 1744.00 1373.58 · 1379.43 · 1376. 39 · 1379.68 0.000166 3.95 · 441.41 121. 17 0.30 ·· Ellsworth 6646.88 1744.00 · 1373.56 · 1379.34 · 1376 .34 · 1379.66 0.000255 · 4.57 · 381.43 · 66.00 · 0.34 ·· Ellsworth 6615 Culvert ·Ellsworth · 6585.95 1744.00 · 1373.47 1)78.32 · 1378.78 · 0.000443 5.45 320.06 66.00 · 0.44· Ellsworth 6571.49 1744.00 · 1373.45 1378.36 · 1376. 30 * 1378.72 * 0.002229 * 4.78 364.71 * 117 . as * 0.40

* Ellsworth * 6559.04* 17-44.00 * 1373.44 * 1378.37 * 1376 .26 * 1378.67 0.001183 * 4.37 * 398.73 * 111 .67 * 0.37 *· Ellsworth * 6546.60 1744.00 1373.42 1378.34 * 1378.65 * 0.001330 4.44 * 392.40 * 103.99 * 0.40 *
* Ellsworth * 6527 1744.00 1373.39 * 1378.32 · 1378.62 * 0.001326 * 4.44 * 392.88 * 104.04 * 0.40 ·Ellsworth * 6500 1744.00 * 1373.35 * 1378.28 * 1378.59 0.001322 * 4.43 * 393.27 * 104.05 * 0.40 *
* Ellsworth * 6400 1744.00 * 1373.21 1378.15 * 1378.45 * 0.001312 4.42 * 394.23 * 104.13 * 0.40 *
* Ellsworth * 6300 1744.00 · 1373.07 1378.02 1378.32 0.001303 4.41 * 395.17 · 104.19 0.40 *
* Ellsworth 6200 1744.00 * 1372.93 1377.89 * 1378.19 * 0.001292 * 4.40 * 396.37 * 104.29 * 0.40 *
* Ellsworth * 6100 1744.00 * 1372.79 * 1377.76 * 1378.06 * 0.001280 * 4.39 * 397.67 * 104.40 * 0.40 *
* Ellsworth * 6000 1744.00 1372.65 * 1377.64 * 1377.93 * 0.001266 * 4.37 * 399.12 * 104.49 * 0.39 *
* Ellsworth * 5900 1744.00 * 1372.51 1377.51 * 1377.81 * 0.001251 * 4.35 * 400.79 * 104.63 * 0.39 *

Ellsworth * 5800 1744.00 * 1372.37 * 1377.39 1377.68 * 0.001235 * 4.33 * 402.61 * 104.77 · 0.39 *
* Ellsworth · 5700 1744.00 * 1372'.23 * 1377.27 * 1377.56 * 0.001218 4.31 * 404.53 * 104.92 * 0.39 *
* Ellsworth * 5600 1744.00 * 1372.09 * 1377.15 * 1377.44 * 0.001199 4.29 * 406.73 * 105.08 * 0.38 *

Ellsworth 5500 1744.00 · 1371.95 * 1377.03 1377.32 · 0.001179 * 4.26 * 409.16 * 105.27 * 0.38 *
* Ellsworth * 5400 1744.00 * 1371. 81 * 1376.92 * 1377.20 * 0.001157 * 4.24 * 411.78 * 105.45 0.38 *

Ellsworth * 5300 1744.00 * 1371.67 * 1376.81 1377.08 * 0.001134 4.21 * 414.71 * 105.67 0.37
Ellsworth 5200 1744.00 * 1371.53 * 1376.70 * 1376.97 * 0.001110 * 4.17 * 417.90 * 105.93 * 0.37 *

* Ellsworth * 5100 1744.00 * 1371.39 * 1376.59 * 1376.86 * 0.001083 * 4.14 * 421.41 * 106.17 * 0.37 *
* Ellsworth * 5000 1744.00 1371.25 * 1376.49 * 1376.75 0.001054 * 4.10 * 425.39 * 106.48 * 0.36 *
* Ellsworth * 4900 1744.00 1371.11 · 1376.39 * 1376.64 * 0.001025 * 4.06 * 429.63 * 106.80 * 0.36 *
* Ellsworth * 4800 1744.00 * 1370.97 * 1376.29 · 1376.54 * 0.000995 * 4.02 * 434.14 * 107.15 * 0.35 *
* Ellsworth * 4700 1744.00 * 1370.83 1376.20 * 1376.44 * 0.000962 * 3.97 * 439.14 · 107.52 0.35 *
* Ellsworth 4674 1744.00 * J,370.82 * 1376.17 * 1376.42 · 0.000974 * 3.99 * 437.34 · 107.40 * 0.35 *

Ellsworth 4664 1744.00 1370.80 1376.16 · 1376.40 0 000972 * 3.99 * 437.62 * 107.40 * 0.35 *
* Ellsworth * 4600 1744.00 * 1370.69 * 1376.10 * 1376.34 * 0.000932 * 3.93 444.14 * 107.90 0.34
* Ellsworth * 4500 1744.00 * 1370.55 * 1376.01 * 1376.25 0.000899 * 3.88 * 449.80 * 108.32 0.34 *
* Ellsworth * 4400 1744.00 * 1370.41 1375.93 * 1376.16 0.000864 * 3.82 * 455.95 * 108.77 * 0.33 *
* Ellsworth 4300 1744.00 * 1370.27 1375.85 * 1376.07 * 0.000830 * 3.77 * 462.47 * 109.25 0.32 *
* Ellsworth * 4200 1744.00 * 1370.13 * 1375.77 · 1375.99 * 0.000796 * 3.72 * 469.35 * 109.75 * 0.32
* Ellsworth * 4100 1744.00 · 1369.99 · 1375.70 * 1375.91 · 0.000761 3.66 476.75 * 110.30 * 0.31 *

Ellsworth * 4000 1744.00 * 1369.85 * 1375.63 * 1375.83 · 0.000727 * 3.60 · 484.50 * 110.85 * 0.30 *
* Ellsworth 3900 1744.00 * 1369.71 * 1375.56 1375.76 * 0.000693 * 3.54 * 492.70 * 111.44 * 0.30 *
* Ellsworth 3800 1744.00 * 1369.57 * 1375.50 * 1375.69 * 0.000660 * 3.48 501.31 * 112.06 * 0.29 *
* Ellsworth * 3700 1744.00 * 1369.43 * 1375.44 * 1375.62 * 0.000627 * 3.42 * 510.35 · 112.71 * 0.28 *
* Ellsworth * 3600 1744.00 1369.29 * 1375.39 * 1375.56 * 0.000595 * 3.36 · 519.79 · 113.38 * 0.28
* Ellsworth 3505.64 1744.00 * 1369.17 * 1375.35 * 1375.52 * 0.000298 3.30 528.69 * 113.98 * 0.27 *

Ellsworth * 3473.65 1744.00 1369.13 * 1375.34 * 1375.51 * 0.000293 3.28 532.27 * 114.23 * 0.27
Ellsworth 3473.64 1744.00 * 1369.13 * 1375.22 * 1375.48 * 0.000143 * 4.09 426.31 · 70.00 * 0.29
Ellsworth * 3461.64 1744.00 * 1369.13 * 1375.22 * 1375.48 * 0.00014) * 4.09 * 426.18 * 70.00 0.29

* Ellsworth 3461. 63 1744.00 * 1370.13 1375.04 * 1375.44 0.000282 * 5.08 343.39 * 70.00 * 0.40 *
* Ellsworth * 3460.63 1744.00 1371.13 * 1373.80 * 1373.80 * 1375.15 0.001983 * 9.33 * 186.95 * 70.00 * 1. 01 ·Ellsworth * 3444.63 1744.00 * 1363.13 * 1369.21 * 1365.80 * 1369.47 0.000144 * 4.10 * 425.26 * 70.00 * 0.29
* Ellsworth * 3444.62 1744.00 1363.13 * 1369.21 * 1369.47 * 0.001361 * 4.10 * 425.26 * 70.00 * 0.29 *
* Ellsworth 3432.91 1744.00 * 1363.13 1369.19 * 1369.45 * 0.001373 · 4.11 * 424.05 · 70.00 * 0.29 *

Ellsworth * 3425.08 1744.00 * 1363.13 * 1369.26 * 1369.41 * 0.000830 3.07 * 568.03 * 115.30 0.24 *
* Ellsworth * 3400 1744.00 * 1363.02 * 1369.22 * 1369.39 * 0.000624 * 3.28 * 531.79 * 114.22 0.27 ·* Ellsworth * 3300 1744.00 * 1362.78 * 1369.17 * 1369.33 0.000560 * 3.15 * 552.85 * 115.68 * 0.25 *
* Ellsworth 3200 1744.00 * 1362.55 * 1369.13 * 1365.50 * 1369.27 * 0.000502 * 3.03 * 575.10 · 260.10 * 0.24 *
* Ellsworth * 3100 1744.00 1362.32 * 1369.07 * 1365.27 * 1369.21 * 0.000733 * 2.93 * 595.99 * 140.20 * 0.23 *
* Ellsworth * 3000 1744.00 * 1362.06 * 1369.03 * 1369.15 * 0.000358 * 2.80 * 622.11 · 120.38 * 0.22 ·* Ellsworth * 2900 1744.00 * 1361. 83 * 1369.00 * 1364.79 * 1369.12 * 0.000321 * 2.70 646.56 · 121. 98 * 0.21 *· Ellsworth * 2800 1744.00 * 1361.60 * 1368.98 * 1369.08 * 0.000289 * 2.60 671.85 · 123.64 * 0.20 *
* Ellsworth * 2700 1744.00 1361.37 * 1368.97 * 1369.05 * 0.000214 * 2.28 * 765.27 * 135.68 0.17 *
* Ellsworth * 2654.00· 1744.00 * 1361.27 * 1368.95 * 1369.04 · 0.000225 * 2.34 743.72 * 131. 23 * 0.17 *



Ellsworth 2608. 01 1744.00 · 1361.16 1368.82 · 1364.16 · 1368.99 · 0.000558 · 3.32 · 525.73 · 125.90 .22 ·Ellsworth · 2598 .02 1744.00 · 1361.14 · 1368.74 · 1364.36 1368.97 0.000107 · 3.86 452.10 125.53 · .25· Ellsworth 2581 .04 1744.00 · 1361.10 1368.47 1364.71 1368.91 · 0.000292 · 5.30 · 328.83 44.60 · .34 ·· Ellsworth · 2569 Culvert ·Ellsworth · 2557.04 1744.00 · 1361.08 · 1365.19 · 1366.60 · 0.001756 · 9.51 183.29 · 44 . 60 O • 83 ·· Ellsworth · 2554.53* 1744.00 · 1361.07 · 1365.23 1366.54 · 0.006185 · 9.20 · 189.57 · 48. 41 · 0.82 ·Ellsworth · 2552.03* 1744.00 · 1361.06 · 1365.27 1366.47 0.006562 · 8.82 · 197.76 · 53 .57 · 0.81 ·· Ellsworth · 2549.52* 1744.00 · 1361.06 · 1365.33 1366.38 0.006724 8.24 · 211.53 · 61 .35 0.78· Ellsworth · 2547.02* 1744 00 · 1361.05 · 1365.43 · 1366.24 · 0.006118 · 7.25 240.51 74.11 · 0.71 ·· Ellsworth · 2544.51* 1744.00 · 1361. 04 · 1365.54 · 1366.10 · 0.004490 · 6.00 · 290.89 · 87.83 · 0.58 ·Ellsworth · 2542.01 1744.00 1361.03 · 1364.96 1364.31 1365.96 · 0.008294 · 9.00 218.09 96.07 0.74· Ellsworth · 2532.01 1744.00 · 1361.01 · 1365.06 · 1364.04 · 1365.77 · 0.002816 · 6.74 · 258.93 · 96.96 · 0.62 ·· Ellsworth · 2513.15* 1744.00 · 1360.96 · 1365.12 · 1365.60 · 0.002565 · 5.56 · 313.45 · 97.85 · 0.55 ·· Ellsworth · 2400 1744.00 1360.68 1364.84 · 1365.32 · 0.002525 · 5.54 · 314.64 · 97.82 0.54 ·· Ellsworth · 2300 1744.00 · 1360.43 1364.59 · 1365.06 · 0.002514 · 5.53 · 315.11 · 97.85 · 0.54 ·· Ellsworth · 2200 1744.00 · 1360.18 · 1364.34 1364.81 0.002520 · 5.54 · 314.88 · 97.84 · 0.54 ·· Ellsworth 2100 1744.00 1359.93 1364.08 · 1364.56 · 0.002527 · 5.5'1 · 314.56 · 97.82 · 0.54· Ellsworth · 2000 1744.00 · 1359.67 1363.83 · 1364.31 · 0.002528 5.55 · 314 .49 · 97.79 · 0.54 ·Ellsworth · 1900 1744.00 · 1359.42 · 1363.58 · 1364.05 0.002516 · 5.54 · 315.06 · 97.87 · 0.54 ·· Ellsworth 1800 1744.00 · 1359.17 1363.32 1363.80 · 0.002523 · 5.54 · 314.73 · 97.83 · 0.54 ·Ellsworth 1700 1744.00 · 1358.92 · 1363.07 1361.87 1363.55 · 0.002531 · 5.55 · 314 .43 97.82 · 0.55Ellsworth 1600 1744.00 · 1358 66 1362.82 · 1361.61 · 1363.29 0.002531 · 5.55 · 314.36 · 97.79 0.55 ·· Ellsworth · 1500 1744.00 · 1358.41 · 1362.56 · 1363.04 · 0.002523 · 5.54 · 314.74 · 97.83 · 0.54 ·Ellsworth · 1400 1744.00 · 1358.16 · 1362.31 · 1362.79 0.002533 · 5.55 · 314.30 · 97.79 · 0.55 ·Ellsworth · 1300 1744.00 1357.91 · 1362.05 · 1362 53 · 0.002544 · 5.56 313.89 · 97.78 · 0.55· Ellsworth · 1200 1744.00 1357.65 · 1361. 80 · 1362.28 · 0.002527 · 5.54 · 314.55 · 97.81 0.54· Ellsworth · 1100 1744.00 · 1357.40 · 1361.55 · 1362.03 0.002537 · 5.55 314.12 · 97.78 · 0.55· Ellsworth · 10ao 1744.00 13.57.15 · 1361.29 · 1361.77 0.002554 · 5.56 · 313.44 · 97.73 · O. .55 ·Ellsworth · 900 1744.00 · 1356.89 · 1361.03 · 1361.52 · 0.002560 · 5.57 · 313 .16 · 97.69 · 0.55 ·Ellsworth · 800 1744.00 · 1356.64 · 1360.78 · 1361.26 · 0.002560 · 5.57 · 313.16 · 97.71 · 0.55
Ellsworth · 700 1744.00 1356.39 · 1360.51 · 1361. 00 · 0.002593 · 5.59 311.81 · 97.60 · 0.55 ·· Ellsworth · 600 1744.00 · 1356.14 · 1360.25 1359.09 · 1360.72 · 0.002852 · 5.49 · 317.44 · 111.70 0.57 ·Ellsworth · 500 1744.00 · 1355.88 · 1359.92 · 1358.83 · 1360.43 0.002819 5.76 · 302.99 · 108.84 · 0.57 ·Ellsworth · 400 1744.00 · 1355.63 · 1359.61 · 1358.59 · 1360.14 · 0.002966 · 5.86 · 297.81 · 109.82 · 0.59 ·Ellsworth · 300 1744.00 · 1355.38 · 1358.32 1358.32 13S9.48 0.018021 8.63 202.03 · 101.13 · 1. 00· Ellsworth · 244 1744.00 · 1355.30 1357.51 · 1357.86 · 1359.09 · 0.003128 10.10 172.75 106.72 · 1. 26 ·Ellsworth · 243 1744.00 · 1355.24 · 1357.34 · 1357.78 · 1359.07 · 0.003661 · 10.56 · 165.15 · 87.01 · 1. 35 ·Ellsworth 204 1744.00 · 1355.14 · 1357.45 1357.65 · 1358.85 · 0.002471 · 9.48 183.95 104.57 · 1. 13· Ellsworth · 203.9 1744.00 · 1353.14 · 1358.23 · 1355.65 · 1358.48 · 0.000170 · 4.02 · 433.42 · 205.59 · 0.33 ·· Ellsworth 183.9 1744.00 · 1353.20 · 1358.21 · 1355.70 · 1358.47 · 0.001698 · 4.09 · 426.01 · 203.95 · 0.34 ·· Ellsworth · 163.9 1744.00 1353.03 1358.20 · 1355.53 · 1358.44 0.000747 · 3.95 · 441.34 · 207.32 · 0.32 ·· Ellsworth · 100 1744.00 1352.14 1358.32 · 1358.37 0.000144 · 1. 87 · 930.27 182.22 · 0.15 ·· Ellsworth · 0 1744.00 · 1352.26 · 1358.27 1354.38 · 1358.35 · 0.000209 · 2.27 · 768.55 · 149.23 · 0.18 ·••••• ***** •••• ****** ••• ****** •••• ******.*******.***.**.** ••• **** •••• ***** •• ******** •• **** •• *.**.** ••• *** ••••••• **.*.* •••••••••••• ** •• * •• **.****.**

Profile Output Table Standard Table 2
.****.* ••• ****.* •••• ***** •• *.*** ••••• ** •• *.**.*.****.******** •• ****** ••• **** ••••••• ****.*******.*******.*************.* •• * •• * ••••• ***·Reach · River Sta E.G. Elev *W.S. Elev · Vel Head ·Frctn Loss 'C & E Loss · 0 Left '0 Channel · o Right ·Top Width ·(ft) · 1ft) · (ft) · 1ft) · 1ft) · Icfs) . (cfs) · Icfs) . ( ftl ·***************** •• *************** •• ****** •• *****.***.*.********.*****.**.********** •• *******.**********.*** •••• *.***.***.** ••• *****.· Ellsworth 17100 1390.58 · 1390.46 · 0.12 · 0.06 · 0.00 600.00 · 61. 90· Ellsworth · 17000 1390.51 · 1390.39 · 0.12 · 0.06 · 0.00 · 600.00 · 72.75 ·Ellswortll · 16900 1390.45 · 1390.33 · 0.12 · 0.06 · 0.00 · 600.00 · 84.57 ·Ellsworth · 16800 1390.39 · 1390.27 · 0.12 · 0.06 · 0.00 · 600.00 98.77

Ellsworth · 16700 1390.32 · 1390.20 · 0.12 · 0.06 0.00 · 600.00 132.09 ·· Ellsworth · 16600 1390.26 1390.14 0.12 · 0.06 0.00 · 600.00 · 123.09 ·· Ellsworth · 16500 1390.19 · 1390.07 · 0.12 · 0.07 · 0.00 · 600.00 · 185.39 ·Ellsworth · 16400 1390.13 · 1390.01 · 0.12 · 0.07 · 0.00 · 600.00 · 166.40 ·· Ellsworth · 16300 1390.06 · 1389.94 · 0.12 · 0.07 · 0.00 · 600.00 · 157.77 ·· Ellsworth · 16200 1390.00 · 1389.87 · 0.12 · 0.07 · 0.00 · 600.00 · 150.45· Ellsworth · 16100 1389.93 1389.81 0.12 · 0.01 · 0.00 · 600.00 · 148.89 ·Ellsworth · 16000 1389.86 · 1389.74 · 0.12 · 0.03 · 0.00 600.00 · 148.70
Ellsworth · 15966.5 1389.84 · 1389.71 0.12 · 0.01 0.01 · 600.00 · 59.17 ·Ellsworth · 15947.5 1389.81 · 1389.72 · 0.09 · 0.00 · 0.00 · 600.00 64.09 ·Ellsworth · 15937.5 1389.81 · 1389.70 0.11 · 0.00 · 0.02 · 600.00 · 65.44· Ellsworth · 15920.67 1389.79 · 1389.46 · 0.33 600.00 · 21. 83 ·Ellsworth · 15895 Culvert ·· Ellsworth · 15870.67 1389.01 · 1388.57 · 0.44 · 0.01 0.09 · 600.00 · 21. 83 ·

• • •



· Ellsworth 15855.5 1388. 92 · 1388 .76 0.16 0.01 0.01 600.00 · 61.04 ·Ellsworth · 15845.5 1388. 91 · 1388. 77 · 0.14 · 0.02 0.01 600.00 · 59.18 ·Ellsworth · 15826.6 1388. 88 1388 .66 · 0.22 · 0.03 · 0.00 600.00 · 51. 45 ·· Ellsworth · 15809 1388.85 · 1388.63 · 0.23 · 0.01 0.00 600.00 51.05 ·· Ellsworth · 15800 1388.84 1388.61 · 0.23 · 0.16 0.00 · 600.00 · 51.16 ·· Ellsworth · 15700 1388.68 · 1388.44 · 0.24 · 0.18 · 0.00 600.00 · 50.23 ·Ellsworth 15600 1388.50 · 1388.23 0.27 · 0.12 0.00 600.00 49. 08· Ellsworth · 15550 1388.38 · 1388.08 · 0.29 · 0.12 · 0.07 · 600.00 · 48.13 ·· Ellsworth 15460 1388.18 · 1387.66 · 0.52 · 0.01 · 0 OS 600.00 · 27.68 ·· Ellsworth · 15450 1388.12 · 1387.71 · 0.41 · 600.00 109.54· Ellsworth 15)50 Culvert ·· Ellsworth · 15192 1386.26 · 1386.03 · 0.23 · 0.15 · 0.03 600.00 · 54.31 ·Ellsworth · 15100 1386.08 1385.90 · 0.18 · 0.15 · 0.00 600.00 · 53.91 ·· Ellsworth · 15000 1385.93 1385.74 · 0.19 · 0.12 · 0.00 · 600.00 53.30 ·· Ellsworth · 14900 1385.81 · 1385.61 0.20 · 0.13 · 0.00 · 600.00 · 52.93 ·· Ellsworth · 14800 1385.68 · 1385.48 0.20 · 0.13 · 0.00 · 600.00 · 52.51 ·· Ellsworth 14700 1385.55 1385.34 · 0.21 · 0.14 · 0.00 · 600 00 52.01 ·· Ellsworth · 14600 1385.41 · 1385.19 0.22 · 0.03 · 0.00 600.00 · 51 43 ·· Ellsworth · 14579 1385.38 · 1385.16 0.22 · 0.01 · 0.00 · 600.00 · 51.-11 ·· Ellsworth 14569 1385.36 · 1385.14 0.22 · 0.10 · 0.00 · 600.00 · 51.27 ·· Ellsworth · 14501 1385.26 · 1385.03 0.23 · 0.02 · 0.00 600.00 50.75 ·· Ellsworth · 14491 1385.24 · 1385.01 0.23 · 0.06 · 0.00 600.00 · 50.70 ·Ellsworth · 14451 1385.18 · 1384.94 · 0.24 · 0.08 · 0.00 · 600.00 · 50.38 ·· Ellsworth · 14400 1385.09 · 1384.84 · 0.25 · 0.18 · 0.00 · 600.00 · 49.97 ·Ellsworth · 14300 1384.91 · 1384.64 0.27 · 0.20 · 0.00 · 600.00 · 48.99 ·· Ellsworth · 14200 1384.70 1384.40 · 0.30 · 0.24 * 0.01 · 600.00 · 47.71 ·· Ellsworth 14100 1384.45 · 1384.10 0.36 · 0.17 · 0.07 · 600.00 · 45.93 *· Ellsworth 14 000 1384.22 · 1384.09 · 0.13 · 0.09 · 0.00 · 600.00 · 64.94 *· Ellsworth 13900 1384.13 · 1384.01 · 0.13 · 0.07 0.00 · 600.00 · 64.88 ·· Ellsworth 13800 1384.06 · 1383.94 · 0.13 · 0.07 · 0.00 · 600.00 * 64.95 ·· Ellsworth 13700 1383.99 · 1383.87 · 0.12 · 0.07 · 0.00 · 600.00 * 78.22
EllGworth · 13600 1383.92 1383.80 · 0.12 · 0.07 · 0.00 600.00 · 78.27
Ellsworth · 13500 1383.85 · 1383.7) 0.12 · 0.07 · 0.00 · 600.00 · 80.69 ·Ellsworth · 13400 1383.78 · 1383.66 0.12 · 0.07 · 0.00 · 600.00 · 80.92 ·· Ellsworth · 13300 1383.71 1383.59 0.12 · 0.07 0.00 · 600.00 · 74.28 ·· Ellsworth 13200 1383.65 · 1383.53 0.12 * 0.07 * 0.00 · 600.00 65.50 ·Ellsworth 13100 1383.58 1383.46 0.12 · 0.07 · 0.00 · 600.00 65.61 ·· Ellsworth · 13000 1383.51 1383.39 · 0.12 · 0.06 · 0.00 600.00 · 65.73 ·· Ellsworth · 12900 1383.45 1383.33 · 0.12 · 0.06 · 0.00 · 600.00 · 65.86 ·· Ellsworth · 12800 1383.38 · 1383.27 0.12 O. 06 · 0.00 · 600.00 · 66.00· Ellsworth · 12700 1383.32 · 1383.21 · 0.11 · 0.06 · 0.00 600.00 · 66.14 ·· Ellsworth · 12600 1383.26 · 1383.14 · 0.11 · 0.06 · 0.00 600.00 · 66.29 ·Ellsworth · 12500 1383.20 · 1383.08 · 0.11 · 0.06 · o. 00 600.00 · 66.45· Ellsworth · 12400 1383.14 · 1383.02 · 0.11 · 0.06 · 0.00 · 600.00 · 66.61 ·· Ellsworth 12300 1383.08 · 1382.97 · 0.11 · 0.06 · 0.00 · 600.00 · 66.79· Ellsworth · 12200 1383.02 · 1382.91 · 0.11 · 0.06 · 0.00 600.00 · 66.97 ·· Ellsworth 12100 1382.96 · 1382.85 · 0.11 · 0.06 0.00 600.00 · 67.16 ·· Ellsworth · 12000 1382.90 · 1382.80 0.10 · 0.05 · 0.00 · 600.00 * 67.36 ·· Ellsworth 11900 1382.85 · 1382.74 · 0.10 · 0.05 · 0.00 · 600.00 · 67.57 ·Ellsworth · 11800 1382.79 · 1382.69 · 0.10 · 0.05 · 0.00 · 600.00 · 67.79 ·Ellsworth · 11700 1382.74 · 1382.64 0.10 * 0.05 · 0.00 · 600.00 · 68.02 ·· Ellsworth · 11600 1382.69 · 1382.59 · 0.10 · 0.05 0.00 600.00 · 68.28 ·· Ellsworth · 11500 1382.64 · 1382.54 · 0.10 · 0.04 · 0.01 · 600.00 · 68.51 ·· Ellsworth · 11400 1382.59 · 1382.51 · 0.08 · 0.04 0.00 · 600.00 · 78.84 ·· Ellsworth 11300 1382.54 · 1382.45 · 0.09 · 0.05 0.00 · 600.00 · 69.07 ·· Ellsworth · 11200 1382.50 · 1382.40 · 0.09 · 0.04 · 0.00 · 600.00 · 69.33 ·· Ellsworth · 11100 1382.45 1382.36 · 0.09 · 0.04 · 0.00 600.00 · 69.62 ·· Ellsworth · 11000 1382.41 · 1382.32 · 0.09 · 0.04 · 0.00 · 600.00 · 69.93 ·Ellsworth · 10900 1382.36 · 1382.28 0.09 · 0 04 · 0.00 · 600.00 · 70.24 ·· Ellsworth · 10800 1382.32 1382.24 · 0.08 · 0.04 · 0.00 · 600.00 · 70.57 ·· Ellsworth · 10700 1382.28 · 1382.20 · 0.08 · 0.02 · 0.00 600.00 · 70.88 ·Ellsworth · 10650.9 1382.26 · 1382.18 · 0.08 · 0.01 · 0.02 · 600.00 * 71.02 ·· Ellsworth 10623.7 1382.23 · 1382.18 0.05 · 0.00 · 0.00 · 600.00 · 79.35 ·· Ellsworth · 10613.7 1382.23 · 1382.18 · 0.05 · 0.00 · 0.00 · 600.00 · 80.22 ·* Ellsworth · 10600.87 1382.23 · 1382.16 0.06 · 600.00 · 55.50 ·Ellsworth · 10570 Culvert ·Ellsworth · 10539. 74 1382.11 1382 .05 0.06 · 0.00 · 0.00 · 600.00 55.50 ·· Ellsworth 10528 .5 1382.10 · 1382 .05 0.05 · 0.00 · 0.00 · 600.00 · 81.18 ·



Ellsworth · 10518.5 1382 .10 1382.05 0.05 · O. 01 · 0.00 · 600.00 80.11 ·· Ellsworth 10490.7 1382 .09 1382.01 · 0.08 · 0.04 · 0.00 600.00 70.72 ·· Ellsworth · 10400 1382 .05 · 1381.97 · O. 08 · 0.04 · 0.00 · 600.00 71.01 ·· Ellsworth · 10300 1382.02 · 1381.94 · 0.08 · O. 04 · 0.00 · 600.00 · 71.35 ·· Ellsworth · 10200 1381.98 · 1381.90 · 0.08 0.04 · 0.00 600.00 · 71.70 ·· Ellsworth · 10100 1381. 94 · 1381.87 · 0.08 0.03 · 0.00 · 600.00 · 72. 06 ·· Ellswor-th 10000 1381.91 · 1381.83 · 0.07 · 0.03 · 0.00 600.00 72.44· Ellsworth · 9900 1381.87 · 1381.80 · 0.07 · 0.03 · 0.00 600.00 · 72.83 ·Ellsworth · 9800 1381.84 1381.77 0.07 · 0.04 0.00 · 600.00 73.21
Ellsworth · 9700 1381. 80 · 1381.73 · 0.07 · 0.08 · 0.01 · 600.00 · 73.53 ·Ellsworth · 9600 1381.70 · 1381.55 · 0.15 0.06 · 0.03 1172.00 · 90.57 ·Ellsworth · 9500 1381.62 · 1381.52 · 0.10 · O. 03 · 0.00 · 1172.00 · 109.99 ·· Ellsworth · 94 00 1381.58 · 1381.49 · 0.09 · O. 02 · 0.00 1172.00 · 110.35· Ellsworth · 9340.54 1381.56 · 1381.47 · 0.09 · O. 01 · 0.01 · 1172.00 110.58 ·· Ellsworth 9314.67 1381.54 · 1381.46 · 0.08 · O. 00 · 0.00 · 1172.00 · 122.44 ·· Ellsworth 9304.67 1381.54 1381.45 · 0.09 · O. 00 · 0.01 · 1172.00 · 125.72
Ellsworth · 9288.82 1381.53 · 1381.43 · 0.10 · 1172.00 · 79.00· Ellsworth · 9248 CuI vert ·· Ellsworth · 9207.65 1381.34 · 1381. 23 · 0.11 .00 · 0.01 · 1172 .00 · 79.00· Ellsworth · 9193.48 1381. 33 · 1381.24 · 0.09 .00 · 0.01 1172.00 · 126.01 ·· Ellsworth · 9183.48 1381. 32 · 1381.24 · 0.08 · O. 01 0.01 · 1172.00 · 123.46
Ellsworth · 9154. 01 1381.31 · 1381.21 · 0.10 O. 00 · 0.00 · 1172.00 · 109.72· Ellsworth · 9143 1381.30 · 1381.20 · 0.10 O. 02 0.00 · 1172.00 · 109.77 ·Ellsworth · 9100 1381.29 · 1381.19 · 0.10 0.04 · 0.00 · 1172.00 · 109.89 ·Ellsworth 9000 1381.25 · 1381.16 · 0.09 O. 03 · 0.00 · 1172.00 · 110.26 ·Ellsworth · 8900 1381.22 1381.12 0.09 · O. 03 0.01 · 1172.00 · 110.64 ·Ellsworth · 8800 1381. 17 1381.11 · 0.06 · O. 03 · 0.00 · 1172.00 · 121.58
Ellsworth 8700 1381.13 · 1381.05 · 0.09 · 0.05 · 0.01 · 1172.00 · 111.30· Ellsworth · 8600 1381. 07 · 1380.87 · 0.21 · 0.07 0.00 · 1744.00 · 110.50 ·· Ellsworth · 8500 1381.00 · 1380.79 · 0.20 0.07 · 0.00 · 1744.00 · 110.56
Ellsworth 8400 1380.92 · 1380.72 · 0.20 · 0.07 · 0.00 · 1744.00 110.60 ·· Ellsworth · 8300 1380.85 · 1380.64 0.20 0.07 · 0.00 · 1744.00 · 110.63 ·Ellsworth 8200 1380.77 · 1380.57 · 0.20 · 0.07 0.00 · 1744.00 · 110.70 ·Ellsworth 8100 1380.70 · 1380.50 · 0.20 O. 07 · 0.00 · 1744.00 · 110.75 ·Ellsworth · 8000 1380.63 1380.42 · 0.20 O. 07 · 0.00 · 1744.00 · 110.79 ·· Ellsworth 7900 1380.55 · 1380.35 · 0.20 0.07 · 0.00 · 1744.00 * 172.62 ·Ellsworth 7800 1380.48 * 1380.28 * 0.20 0.07 · O. 00 * 1744.00 · 269.51 ·· Ellsworth · 7700 1380.41 · 1380.21 · 0.20 0.07 * 0.00 · 1744.00 · 199.56 *
Ellsworth * 7600 1380.34 * 1380.14 * 0.20 · 0.07 · 0.00 * 1744.00 · 118.66 *

* Ellsworth · 7500 1380.26 * 1380.07 · 0.20 * 0.07 * 0.00 * 1744.00 · 111.36 *
Ellsworth * 7400 1380 .19 * 1380.00 * 0.20 · 0.07 · O. 00 · 1744.00 * 111.21

* Ellsworth · 7300 1380.12 · 1379.93 0.20 a 07 * 0.00 * 1744.00 * 111. 28 *
Ellsworth · 7200 1380.05 * 1379.86 * 0.20 · 0.07 * 0.00 * 1744.00 · 111.39 *· Ellsworth * 7100 1379.98 * 1379.79 * 0.19 * 0.07 · 0.00 * 1744.00 * 111.46 *
Ellsworth · 7000 1379.91 · 1379.72 * 0.19 · 0.07 * 0.00 * 1744.00 * 111.57 ·· Ellsworth * 6900 1379.84 * 1379.65 * 0.19 · 0.07 * 0.00 * 1744.00 * 111.67 ·· Ellsworth * 6800 1379.77 * 1379.58 * 0.19 · 0.07 * 0.00 * 1744.00 · 111.77· Ellsworth * 6700 1379.71 1379.52 * 0.19 * 0.01 * 0.00 · 1744.00 * 111. 87
Ellsworth * 6687.62 1379.70 1379.51 * 0.19 0.01 * 0.00 1744.00 * 111. 87 *· Ellsworth * 6675.17* 1379.68 * 1379.49 * 0.19 * 0.00 * 0.01 * 1744.00 · 117.18· Ellsworth * 6662.73 1379.68 * 1379.43 0.24 0.00 * 0.01 * 1744.00 * 121.17 *
Ellsworth * 6646.88 1379.66 * 1379.34 · 0.32 1744.00 * 66.00· Ellsworth 6615 Culvert *

* Ellsworth · 6585.95 1378.78 * 1378.32 * 0.46 · a · 01 · 0.05 1744.00 * 66.00

* Ellsworth * 6571.49 1378.72 1378.36 * 0.36 a · 02 0.03 · 1744.00 * 117.05· Ellsworth · 6559.04* 1378.67 · 1378.37 · 0.30 · a · 02 · 0.00 · 1744.00 * 111.67

* Ellsworth * 6546.60 1378.65 1378.34 · 0.31 a · 03 · 0.00 * 1744.00 * 103.99 *
Ellsworth · 6527 1378.62 * 1378.32 * 0.31 · O. 04 * 0.00 · 1744.00 · 104.04
Ellsworth 6500 1378.59 1378.28 0.31 O. 13 * 0.00 · 1744.00 104.05 *· Ellsworth · 6400 1378.45 * 1378.15 * 0.30 · 0.13 * 0.00 * 1744.00 · 104 .13 *· Ellsworth · 6300 1378.32 * 1)78.02 * 0.30 · 0.13 * 0.00 · 1744.00 104.19 *
Ellsworth * 6200 1378.19 * 1377.89 · 0.30 · 0.13 * 0.00 * 1744.00 · 104.29 *
Ellsworth * 6100 1378.06 * 1377.76 * 0.30 * 0.13 · 0.00 · 1744.00 * 104 .40 *· Ellsworth · 6000 1377.93 · 1377.64 * 0.30 · 0.13 * 0.00 * 1744.00 * 104.49 ·* Ellsworth · 5900 1377.81 · 1377.51 * 0.29 · 0.12 * 0.00 · 1744.00 · 104.63 ·· Ellsworth 5800 1377.68 · 1377.39 · 0.29 0.12 * 0.00 1744.00 · 104.77

* Ellsworth · 5700 1377.56 · 1377.27 0.29 · 0.12 · 0.00 * 1744.00 104.92 ·· Ellsworth * 5600 1377.44 · 1377.15 0.29 0.12 * 0.00 · 1744.00 · 105.08 ·

• • •



Ellsworth · 5500 1377 .32 · 1377.03 · 0.28 0 .12 · O. 00 · 1744.00 · 105 .27 ·· Ellsworth · 5400 1377 .20 1376.92 · 0.28 · O. 11 · 0 .00 1744.00 · 105 .45
Ellsworth · 5300 1377 .08 · 1376.81 · 0.27 · 0 .11 · O. 00 · 1744.00 · 105. 67 ·· Ellsworth 5200 1376.97 1376.70 · 0.27 · 0.11 · 0 .00 · 1744.00 · 105.93· Ellsworth · 5100 1376.86 · 1376.59 · 0.27 · 0.11 · 0 .00 · 1744.00 106.17 ·Ellsworth · 5000 1376.75 · 1376.49 · 0.26 · 0.10 · 0 .00 · 1744.00 · 106.48 ·· Ellsworth · 4900 1376.64 · 1376.39 · 0.26 · 0.10 o. 00 · 1744.00 · 106.80 ·· Ellsworth · 4800 1376.54 · 1376.29 · 0.25 · 0.10 · 0.00 · 1744.00 · 107.15· Ellsworth · 4700 1376.44 1376.20 · 0.24 · 0.03 · 0.00 · 1744.00 107.52 ·· Ellsworth · 4674 1376.42 · 1376.17 · 0.25 · 0.01 0.00 · 1744.00 107.40 ·Ellsworth · 4664 1376.40 · 1376.16 · 0.25 0.06 · 0.00 1744.00 107.40 ·· Ellsworth · 4600 1376.34 · 1376.10 · 0.24 · 0.09 · 0.00 · 1744.00 · 107.90 ·Ellsworth · 4500 1376.25 1376.01 · 0.23 · 0.09 · 0.00 · 1744.00 · 108.32 ·· Ellsworth 4400 1376.16 · 1375.93 · 0.23 · 0.08 · 0.00 1744.00 · 108.77 ·· Ellsworth · 4300 1376.07 1375.85 · 0.22 · 0.08 · 0.00 · 1744.00 · 109.25 ·Ellsworth · 4200 1375.99 1375.77 · 0.21 · 0.08 · 0.00 · 1744.00 · 109.75· Ellsworth · 4100 1375.91 · 1375.70 · 0.21 · 0.07 · 0.00 · 1744.00 · 110.30· Ellsworth · 4000 1375.83 · 1375.63 · 0.20 0.07 0.00 · 1744.00 · 110.85 ·Ellsworth · 3900 1375.76 1375.56 · 0.19 0.07 0.00 · 1744.00 · 111.44
Ellsworth 3800 1375.69 1375.50 0.19 · 0.06 · 0.00 1744.00 · 112.06· Ellsworth · 3700 1375.62 1375.44 0.18 · 0.06 · 0.00 · 1744.00 · 112.71
Ellsworth · 3600 1375.56 · 1375.39 · 0.17 · 0.04 · 0.00 · 1744.00 · 113.38 ·Ellsworth · 3505.64 1375.52 · 1375.35 0.17 · 0.01 · 0.00 · 1744.00 · 113.98
Ellsworth · 3473.65 1375.51 · 1375.34 · 0.17 · 0.00 · 0.03 · 1744.00 · 114.23· Ellsworth · 3473.64 1375.48 · 1375.22 · 0.26 · 0.00 · 0.00 1744.00 · 70.00 ·· Ellsworth · 3461.64 1375.48 · 1375.22 · 0.26 · 0.00 0.04 · 1744.00 70.00 ·· Ellsworth · 3461.63 1375.44 1375.04 0.40 · 0.00 · 0.29 1744.00 · 70.00 ·· Ellsworth · 3460.63 1375.15 · 1373.80 1.35 · 0.01 0.55 1744.00 · 70.00 ·· Ellsworth · 3444.63 1369.47 · 1369.21 · 0.26 · 0.00 0.00 · 1744.00 · 70.00 ·Ellsworth · 3444.62 1369.47 · 1369.21 · 0.26 · 0.02 0.00 · 1744.00 · 70.00 ·· Ellsworth · 3432.91 1369.45 · 1369.19 · 0.26 0.01 · 0.03 · 1744.00 70.00 ·· Ellsworth · 3425.08 1369.41 1369.26 · 0.15 · 0.02 · 0.00 · 1744.00 · 115.30 ·· Ellsworth · 3400 1369.39 1369.22 · 0.17 0.06 0.00 · 1744.00 · 114.22 ·· Ellsworth · 3300 1369.33 · 1369.17 · 0.15 · 0.05 · 0.00 · 1744.00 · 115.68 ·· Ellsworth · 3200 1369.27 1369.13 · 0.14 0.06 · 0.00 · 1744.00 · 260.10 ·· Ellsworth · 3100 1369.21 1369.07 · 0.13 0.05 0.00 · 1744.00 140.20 ·· Ellsworth · 3000 1369.15 1369.03 0.12 · 0.03 0.00 · 1744.00 120.38 ·· Ellsworth · 2900 1369.12 · 1369.00 · 0.11 0.03 · 0.00 · 1744.00 · 121.98 ·· Ellsworth · 2800 1369.08 1368.98 · 0.10 · 0.02 · 0.01 1744.00 · 123.64· Ellsworth · 2700 1369.05 1368.97 · 0.08 · 0.01 · 0.00 1744.00 · 135.68 ·· Ellsworth · 2654.00* 1369.04 · 1368.95 · 0.09 · 0.02 · 0.03 · 1744.00 · 131.23 ·· Ellsworth · 2608.01 1368.99 1368.82 0.17 · 0.00 · 0.02 1744.00 125.90 ·· Ellsworth · 2598.02 1368.97 1368.74 0.23 · 0.00 · 0.06 1744.00 · 125.53 ·· Ellsworth · 2581. 04 1368.91 · 1368.47 · 0.44 · 1744.00 · 44.60 ·Ellsworth · 2569 Culvert ·· Ellsworth · 2557.04 1366.60 · 1365.19 · 1. 41 · 0.01 · 0.05 · 1744.00 · 44.60 ·· Ellsworth · 2554.53* 1366.54 · 1365.23 · 1. 31 · 0.02 0.05 · 1744.00 · 48.41 ·· Ellsworth · 2552.03* 1366.47 · 1365.27 · 1. 21 0.02 · 0.08 · 1744.00 53.57 ·· Ellsworth · 2549.52* 1366.38 · 1365.33 · 1. 06 0.02 · 0.12 · 1744.00 · 61. 35 ·· Ellsworth · 2547.02* 1366.24 1365.43 · 0.82 · 0.01 · 0.13 · 1744.00 · 74.11 ·· Ellsworth · 2544.51'" 1366.10 · 1365.54 · 0.56 · 0.01 · 0.13 · 1744.00 · 87.83 ·· Ellsworth · 2542.01 1365.96 · 1364.96 · 0.99 0.04 · 0.14 · 1744.00 · 96.07 ·· Ellsworth · 2S32.01 1365.77 · 1365.06 · 0.70 0.05 · 0.11 · 1744.00 · 96.96· Ellsworth · 2513.15* 1365.60 · 1365.12 · 0.48 · 0.29 · 0.00 · 1744.00 · 97.85 ·Ellsworth · 2400 1365.32 1364.84 · 0.48 · 0.25 · 0.00 · 1744.00 97.82 ·Ellsworth · 2300 1365.06 1364.S9 0.48 · 0.25 · 0.00 1744.00 97.85
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• Existing Flow Conditions at G.M.
property Schematic



fe,l~ IV()yTJA~ WVwt'
V<Ur c~ol>tl~lM s-o

PECO_PRP .LST ...." %
C-6 1

CURRENT DATE: 01-22-2005 FILE DATE: 01-22-2005
CURRENT TIME: 12:55:04 FILE NAME: PECO_PRP

•......•............................................ . .

.................. 60 ...........................................................................................................................................

SUMMARY OF CULVERT FLOWS (cfs) FILE: PECO_PRP DATE: 01-22-2005

ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1384.10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1384.74 300.0 300.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1386.63 600.0 600.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1388.40 900.0 783.8" 0.0 0.0 0.0 0.0 0.0 112.36 7
1388.64 1200.0 804.2 0.0 0.0 0.0 0.0 0.0 387.79 6
1388.80 1500.0 818.6 0.0 0.0 0.0 0.0 0.0 670.11 5
1388.93 1800.0 830.4 0.0 0.0 0.0 0.0 0.0 962.37 5
1389.04 2100.0 839.8 0.0 0.0 0.0 0.0 0.0 1247.80 4
1389.14 2400.0 848.0 0.0 0.0 0.0 0.0 0.0 1545.89 4
1389.22 2700.0 854.8 0.0 0.0 0.0 0.0 0.0 1828.55 3
1389.29 3000.0 861.5 0.0 0.0 0.0 0.0 0.0 2122.38 3

....!?~~ ... QQ........!.1§...? .....!.1§... ?. .........Q...Q..........Q.•.Q..........Q...q..........Q...Q..........Q...Q..gy~~!g~~~!'!~ ....

...............................................................................................................................................................
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: PECO_PRP DATE: 01-22-2005

HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR

1384.10 0.000 0.00 0.00 0.00
1384.74 0.000 300.00 0.00 0.00
1386.63 0.000 600.00 0.00 0.00
1388.40 -0.003 900.00 3.89 0.43
1388.64 -0.006 1200.00 8.01 0.67
1388.80 -0.008 1500.00 11.28 0.75
1388.93 -0.005 1800.00 7.27 0.40
1389.04 -0.009 2100.00 12.41 0.59
1389.14 -0.005 2400.00 6.08 0.25
1389.22 -0.004 2700.00 16.60 0.61____ .._~~~~=~~ :Q=QQ~ ~QQQ=QQ ~§=~~ Q=~1 _

.: ..~~?: ..!g~~~!'!~~ .. (n) ..::..Q Q~Q__ .. .. _ __ ..~~?:_!g~~~!'!~~_(~) ..::..~.~QQQ .. _
o

2

CURRENT DATE: 01-22-2005 FILE DATE: 01-22-2005
~\!~~~!'!L!~~~.: g.:.~~.:.Q1 F.~!-:~.. !'!~~.: ~~~g.".~~~ ..

............~~~F.g~~~~ ..~\!~y~ .. F.g~ ..~\!!-:y~~! .. ! ..: ..~( ..~g:.gg .. (f~) ..~y ? ~Q .. (f.~)) ..~~~ .

DIS- HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW

FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL .
.... (~f~) (f~L (f.~) (f~)' ~F.1?: (f~) (f~) (g). (f~) (fp.~) (fp.~)..

0.00 1384.10 0.00 3.79 O-NF 0.00 0.00 0.00 4.59 0.00 0.00
300.00 1384.74 2.47 4.43 4-FFt 1.36 1.46 2.50 4.59 4.00 0.00
600.00 1386.62 4.52 6.31 4-FFt 2.16 2.32 2.50 4.59 8.00 0.00
783.75 1388.40 6.36 8.094-FFt 2.50 2.50 2.50 4.59 10.45 0.00
804.20 1388.63 6.60 8.32 4-FFt 2.50 2.50 2.50 4.59 10.72 0.00
818.61 1388.79 6.77 8.484-FFt 2.50 2.50 2.50 4.59 10.91 0.00
830.36 1388.93 6.91 8.62 4-FFt 2.50 2.50 2.50 4.59 11.07 0.00
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PECO_PRP.LST
839.78 1389.03 7.03 8.72 4-FFt 2.50 2.50 2~50 4.59 11.20 0.00
848.03 1389.13 7.13 8-.824-FFt 2.50 2.50· t~50 4.59 11.31 0.00
854.85 1389.21 7.22 8.904-FFt 2.50 2.50 2.50 4.59 11.40 0.00

.... ~§!:.1§ ....!~~~.~~~ ...... !. ... ~Q......~ ...~~ ..1::F.F.~ ..._..~ ... ~Q .... :.~ ... ~Q......~:.~Q ......1... ~~ ....g:.1~ ......Q... QQ..

El. inlet face invert 1380.31 ft El. outlet invert 1379.51 ft
................ gJ.: 1.!!1~~ ..~~ !:Q?!:.. ). !!Y~!:!: Q:.99..f!: gl: ).!! J.~~ ..~!:~g g 99..f~ -.

•
***** SITE DATA ***** CULVERT INVERT

INLET STATION .
INLET ELEVATION
OUTLET STATION
OUTLET ELEVATION
NUMBER OF BARRELS
SLOPE (V/H)
CULVERT LENGTH ALONG SLOPE

**************
0.00 ft

1380.31 ft
246.39 ft

1379.51 ft
3
0.0032

246.39 ft

***** CULVERT DATA SUMMARY ************************
BARREL SHAPE BOX
BARREL SPAN 10.00 ft
BARREL RISE 2.50 ft
BARREL MATERIAL CONCRETE
BARREL MANNING'S n 0.012
INLET TYPE CONVENTIONAL
INLET EDGE AND WALL SQUARE EDGE (90-45 DEG.)
INLET DEPRESSION NONE

................................................................................................................................................................

...............................................................................................................................................................

.................................................... . .

........................................................................!~~h~~!g~ ..

CONSTANT WATER SURFACE ELEVATION
1384.10

o

CURRENT DATE: 01-22-2005
CURRENT TIME: 12:55:04

3

FILE DATE: 01-22-2005
FILE NAME: PECO_PRP

•
...................................................................................................................................................................

::::::::::::::::::::::::::::::::::::::::::::::::::::....~g~~~~y. ..gy~~!g~~~t'!~L~~!~ .... ::::::::::::::::::::::::::::::::::::::::::::::::::::

ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH 76.00 ft

***** USER DEFINED ROADWAY PROFILE
CROSS-SECTION X Y
COORD. NO. ft ft

1 0.00 1389.00
2 110.00 1388.80
3 110.00 1388.30
4 210.00 1388.00
5 210.10 1388.50
6 300.00 1388.30
7 400.00 1388.10
8 500.00 1388.20

...................~ ~§9:.9Q !~~~ !g ..
o
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P~D-.5

~~~-e:2j

1

CURRENT DATE: 12-07-2004
CURRENT TIME: 10:18:08

PECOS_EX.LST

C--G
FILE DATE: 12-07-2004
FILE NAME: PECOS_EX

.............................•...•••••.................................................•.......................•.•.•............................................
. .
....................................................

......•••..•.................•.•.•••..•............
FHWA CULVERT ANALYSIS

HY-8, VERSION 6.10······_············································· 'l.
3 C 3 SITE DATA 3 CULVERT SHAPE; MATERIAL INLET 33 U _ 1 .

3 L 3 INLET OUTLET CULVERT 3 BARRELS 3
3 V 3 ELEV. ELEV. LENGTH 3 SHAPE SPAN RISE MANNING INLET 3
3NO. 3 (ft) (ft) (ft) 3 MATERIAL (ft) (ft) n TYPE 3
3 1 31380.31 1379.51 246.39 3 3 RCB 10.00 5.00 .012 CONVENTIONAL3
3 2 3 3 3
3 3 3 3 3
3 4 3 3 3
3 5 3 3 3
3 6 3 3 3- ·· ·· 0

.••••.••.......... _....••.•••••..••..........••.•••

............................................................................................................................... &0&& ............................

SUMMARY OF CULVERT FLOWS (cfs) FILE: PECOS_EX DATE: 12-07-2004

ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1386.96 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1387.10 300.0 300.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1387.47 600.0 600.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1388.09 900.0 893.8 0.0 0.0 0.0 0.0 0.0 0.79 5
1388.45 1200.0 1030.4 0.0 0.0 0.0 0.0 0.0 160.35 6
1388.64 1500.0 1093.1 0.0 0.0 0.0 0.0 0.0 394.58 5
1388.79 1800.0 .1140.6 0.0 0.0 0.0 0.0 0.0 650.25 5
1388.91 2100.0 '1174.8 0.0 0.0 0.0 0.0 0.0 904.86 4
1389.01 2400.0 1209.1 0.0 0.0 0.0 0.0 0.0 1177.95 4
1389.11 2700.0 1237.5 0.0 0.0 0.0 0.0 0.0 1455.66 4
1389.19 3000.0 1259.8 0.0 0.0 0.0 0.0 0.0 1724.13 3

....!~§§ ...qq........§?§ ... ~ ......§?§ ...~ ..........q...Q..........Q...Q..........Q...Q..........Q...Q..........q...q..Q~~~IQ~~~Ng ....

&& && && •••••••••• U n n n •• n._ •• && && 00 .. 00 •• o. _. 0& n n && n o. O. 00 O. O. O. 0 ••• && && .. && •• 0& ••• 0 0 ••••0.000 •••• && •••••••••••••••••••••0 ow •• O. 00 O. O •••

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: PECOS_EX DATE: 12-07-2004

HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR

1386.96 0.000 0.00 0.00 0.00
1387.10 0.000 300.00 0.00 0.00
1387.47 0.000 600.00 0.00 0.00
1388.09 -0.006 900.00 5.46 0.61
1388.45 -0.004 1200.00 9.26 0.77
1388.64 -0.009 1500.00 12.31 0.82
1388.79 -0.006 1800.00 9.18 0.51
1388.91 -0.005 2100.00 20.36 0.97
1389.01 -0.009 2400.00 12.97 0.54
1389.11 -0.006 2700.00 6.88 0.25

............!~§~~!~ _ :Q~qq~ ~QQq~qq !~~Q~ Q~?1 ..

....~!:: ..IQ!-:~~N~g .. ~f!2 .. :': ..QQ!q ~~:: ..IQ!-:g~N~~ ..~~) ..:': .. ! qqq ..
[]

2

CURRENT DATE: 12-07-2004 FILE DATE: 12-07-2004
~~~~~NI..I~~g: !Q.:.!§:.q§ ~~!-:~ ..N~g.~. ~~~Q~.,.,.~~ ..

............~~~F.Q~~N~~ ..~~~~~ .. F.Q~ ..~~!-:~~~L! .. : ..~( .. !Q qq.. ~f~) ..~y ? qq..~f~U ..~~~ ..
DIS- HEAD- INLET OUTLET

CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL .

....(~f~) ........ ~f~? ......~f~) .._.... ~f~? ......~F.1:: ...... (f~) ......~f~) .....Jf~? ......~f~? .... (fp.~) .... (fp.~).
0.00 1386.96 0.00 6.650-NF 0.00 0.00 0.00 7.45 0.00 0.00

300.00 1387.10 2.50 6.794-FFt 1.35 1.46 5.00 7.45 2.00 0.00
600.00 1387.47 3.91 7.164-FFt 2.16 2.32 5.00 7.45 4.00 0.00
893.76 1388.09 5.13 7.784-FFt 2.85 3.03 5.00 7.45 5.96 0.00

1030.39 1388.45 5.69 8.144-FFt 3.15 3.33 5.00 7.45 6.87 0.00
1093.11 1388.64 5.96 8.334-FFt 3.29 3.46 5.00 7.45 7.29 0.00
1140.56 1388.79 6.17 8.484-FFt 3.39 3.56 5.00 7.45 7.60 0.00
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PECOS_EX.LST
1174.78 1388.90 6.32 8.594-FFt 3.46 3.63 5.00 7.45 7.83 0.00
1209.08 1389.01 6.48 8.704-FFt 3.53 3.70' 5.00 7.45 8.06 0.00
1237.47 1389.11 6.61 8.80 4-FFt 3.59 3.76 5.00 7.45 8.25 0.00

..~~?~ ~~ ~?~~ .~~~ ~.~n ~.~??..1::F.F.~ ? ~1 ?.~ ?~ ?.~QQ !. 1? ?. 1Q Q.~QQ ..
El. inlet face invert 1380.31 ft El. outlet invert 1379.51 ft

................§} ~.!'!}~~ ..~h~~e~ .. ~.!'!~~r.~ Q QQ..f~ §} :i.!'!}~~ ..~~~g Q QQ..f~ ..
•

***** SITE DATA ***** CULVERT INVERT **************
INLET STATION 0.00 ft
INLET ELEVATION 1380.31 ft
OUTLET STATION 246.39 ft
OUTLET ELEVATION 1379.51 ft
NUMBER OF BARRELS 3
SLOPE (V/H) 0.0032
CULVERT LENGTH ALONG SLOPE 246.39 ft

***** CULVERT DATA SUMMARY ************************
BARREL SHAPE BOX
BARREL SPAN 10.00 ft
BARREL RISE 5.00 ft
BARREL MATERIAL CONCRETE
BARREL MANNING'S n 0.012-
INLET TYPE CONVENTIONAL
INLET EDGE AND WALL SQUARE EDGE (90-45 DEG.)
INLET DEPRESSION NONE

...............................................................................................................................................................

...................................................................................................................................................................

................................................................................................................................................................

.................................................... . .

........................................................................!~!!:'!!.e.!§!L ..

CONSTANT WATER SURFACE ELEVATION
1386.96 •

3

FILE DATE: 12-07-2004
FILE NAME: PECOS_EX

o

CURRENT DATE: 12-07-2004
CURRENT TIME: 10:18:08

..............................................................................................................................................................

:::::::::::::::::::::::::::::::::::::::::::::::::::: .. .. ~Q~Q!':'~Y ..QY~~!Q~~~~~ ..~~!~ .... ::::::::::::::::::::::::::::::::::::::::::::::::::::

ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH 76.00 ft

***** USER DEFINED ROADWAY PROFILE
CROSS-SECTION X Y
COORD. NO. ft ft

1 0.00 1389.00
2 110.00 1388.80
3 110.10 1388.30
4 210.00 1388.00
5 210.10 1388.50
6 300.00 1388.30
7 400.00 1388.10
8 500.00 1388.20

......................~_ _ ~~Q~QQ _..~~~~~~Q _ _ __ _ _.. _ _ __ ..
o
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DESIGN MEMORANDUM
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Project: _
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. epared By: Checked By: _

Sheet Of _

Date: _

Work Order: _

File No: _
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CURRENT DATE: 01-16-2005
CURRENT TIME: 16:20:36

GMS_~P5.LST

. ~"'9' 1
FILE DATE: 01-16-2005
FILE NAME: GMS_EXP5 •

...........•...•.•.•••••••••••••••••..•..........•......................................................
FHWA CULVERT ANALYSIS

~:::::: ~ :::::::::::::::::::: ::::::::.::::::::::::: ••••••••• ~:(::~1•••Y.'§~~!9~..~ ;1; :::::: :::::::::::::: :::::::::::::::::::::::::::: ::~
3 C 3 SITE DATA 3 CULVERT SHAPE, MATERIAL INLET 33 U ---- .... -------- .. -------- .. --- .. _.. .. .... .. a .... •

3 L 3 INLET OUTLET CULVERT 3 BARRELS' 3
3 V 3 ELEV. ELEV. LENGTH 3 SHAPE SPAN RISE MANNING INLET 3
3NO. 3 (ft) (ft) (ft) 3 MATERIAL (ft) (ft) n TYPE 3
3 1 31376.48 1376.32 252.30 3 5 RCB 10.00 2.50 .012 CONVENTIONAL3
3 2 3 3 3
33 3 3 l. 3

: ~ : .: '7 L {~Jr>4 _ '11~ rket~,\·.;~~
3 6 3 3 3
.---.-------.. ----- .. ------ .----- --------- .. -- .. - .. - .. -- ...... -------------- .. - .... - .... - .. --0
...............................................................................................................................................................
SUMMARY OF CULVERT FLOWS (cfs) FILE: GMS_EXP5 DATE: 01-16-2005

ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1382.59 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1382.75 250.0 250.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1383.21 500.0 500.0 0.0 0.0 0.0 0.0 0.0 0.00 1

! I383.97 750.0'! 750.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1385.00 1000.0 990.5 0.0 0.0 0.0 0.0 0.0 0.00 4
1.3"85~-04 1015.0 1000.6 0.0 0.0 0.0 0.0 0.0 6.97 4
1385.57 1500.0 1104.1 0.0 0.0 0.0 0.0 0.0 393.77 4
1385.76 1750.0 1138.5 0.0 0.0 0.0 0.0 0.0 603.64 3
1385.94 2000.0 1169.7 0.0 0.0 0.0 0.0 0.0 823.74 3
1386.10 2250.0 1197.8 0.0 0.0 0.0 0.0 0.0 1047.02 3
1386.25 2500.0 1223.6 0.0 0.0 0.0 0.0 0.0 1272.22 3

.._P~~ ... QQ__ :._~~;1; ... ~___~n ... ~__ .. _..Q... Q.. _.. __ Q... Q_ .. ___Q.~Q _____Q... Q_ .. ___Q...Q_QY.'§~!Qp.p.!~~ ....

................................................................................................................................................................

so
/lJ'

•SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: GMS_EXP5 DATE: 01-16-2005

HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR

1382.59 0.000 0.00 0.00 0.00
1382.75 0.000 250.00 0.00 0.00
1383.21 0.000 500.00 0.00 0.00
1383.97 0.000 750.00 0.00 0.00
1385.00 -0.009 1000.00 9.53 0.95
1385.04 -0.007 1015.00 7.41 0.73
1385.57 -0.001 1500.00 2.10 0.14
1385.76 -0.005 1750.00 7.85 0.45
1385.94 -0.004 2000.00 6.61 0.33
1386.10 -0.003 2250.00 5.20 0.23

............ ;1;~~~ ~~ ::Q QQ~ ~~QQ~.QQ 1 ;1;~ Q ;1;? .

.... ~;1;?: ..!Q~§~~~§ .. (f.~) .. :7..Q Q;1;Q ~~?: ..!g~§~~~§ ..(~ .. :7.. ;1; QQQ ..

o
2

CURRENT DATE: 01-16-2005 FILE DATE: 01-16-2005
~\!~~§~..g~§: ;1;~.:.~Q.~~~ F.!~~ ..~~~.: ~~~.".§~p.~ ..

............p.§~f.Q~~~§ ..P!~Y.'§. F.9~ .. ~\!~Y.'§~L;1; .. :: .. ~L;I;.Q QQ.. (f.~) .. ~:( ~ ~Q .. ~f.~)) ..~~~ ..

DIS- HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW

FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL .
.... (!;f.~) (f.~) ~f.!;) ~f.~) ~f.1?: (f.~) (f.~) (f.~) ~f.!;) _(f.p.~) (f.p.~) ..

0.00 1382.59 0.00 6.11 O-NF 0.00 0.00 0.00 6.27 0.00 0.00
250.00 1382.75 1.42 6.27 4-FFt 1.50 0.92 2.50 6.27 2.00 0.00
500.00 1383.21 2.26 6.73 4-FFt 2.50 1.46 2.50 6.27 4.00---0.00
750.00 1383.97 3.09 7.49 4-FFt 2.50 1.92 2.50· 6.27 6.00 0.00
990.47 1384.99 4.09 8.514-FFt 2.50 2.31 2.50 6.27 7.92 0.00

1000.62 1385.04 4.13 8.56 4-FFt 2.50 2.32 2.50 6.27 8.00 0.00
1104.13 1385.57 4.65 9.09 4-FFt 2.50 2.48 2.50 6.27 8.83 0.00
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GMS_EXP5. LST
1138.51 1385.76 4.83 9.28 4-FFt 2.50 2.50 2.50 6.27 9.11 0.00
1169.65 1385.93 5.01· 9.45 4-FFt 2.50 2.50 2.50 6.27 9.36 0.00
1197.78 1386.10 5.17 9.62 4-FFt 2.50 2.50 2.50 6.27 9.58 0.00

..g?~:.~Q P~~.·.?~ ~:.~? ~~.!.!. ..1::F.F.~ ?~.~Q ?~Q ? ~Q ~ ?.?. ~:.?.~ Q~.QQ ..
El. inlet face invert 1376.48 ft El. outlet invert 1376.32 ft

................q: ).!'!}~~..!~r.Q~! ..1!'!Y~r.! Q:.QQ.. f.~ ~} ).!'!J.~! ..~r.~g Q:.QQ..f.~ ..

***** SITE DATA ***** 'CULVERT INVERT **************
INLET STATION 0.00 ft
INLET ELEVATION 1376.48 ft
OUTLET STATION 252.30 ft
OUTLET ELEVATION 1376.32 ft
NUMBER OF BARRELS 5
SLOPE (V/H) 0.0006
CULVERT LENGTH ALONG SLOPE 252.30 ft

***** CULVERT DATA SUMMARY ************************
BARREL SHAPE BOX
BARREL SPAN 10.00 ft
BARREL RISE 2.50 ft
BARREL MATERIAL CONCRETE
BARREL MANNING'S n 0.012
INLET TYPE CONVENTIONAL
INLET EDGE AND WALL SQUARE EDGE (30-75 DEG. FLARE)
INLET DEPRESSION NONE

............................................................................................................................................ 04 ••••••••••••••••

o

CURRENT DATE: 01-16-2005
CURRENT TIME: 16:20:36

3

FILE DATE: 01-16-2005
FILE NAME: GMS_EXp5

................................................................................................................................................................

.................................................... . .

.. !~!h~~!~~ ..

................................................................................................................................................................

CONSTANT WATER SURFACE ELEVATION
1382.59

••..•....•••.. _ _ .
.................................................... . .
........................................................~g@~~y' ..gY~~!Q~~!!'!§ ..P.~!~ ..

ROADWAY SURFACE
EMBANKMENT TOP WIDTH
CREST LENGTH
OVERTOPPING CREST ELEVATION

PAVED
82.00 ft

300.00 ft
1385.00 ft

................................................................................................................................................................

o
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(){~lvwt·

C6Yf1<,t~e'~~· Fl~~

Gr'M N~

E--)tti6tt~

..
.. CURRENT DATE: 01-16-2005

CURRENT TIME: 15:54:59

GMN_EXP4 . LSTc-rO
FILE DATE:
FILE NAME:

1

01-16-2005
GMN_EXP4

r0clt. .~ .
7b:-- .~

•
•••••••••••••••••••••••• u ••••••••••••••••••••••••••

...................................... ••••••••••• u FHWA CULVERT ANALYSIS

~::::::~:::::::::::::::::::::::::::::::::::::::::: ~y::~, y~~~;J;Q~ .~ ! ::::::::::::::::::::::::::::::::::::::::::::::::::~

3 C 3 SITE DATA 3 CULVERT SHAPE, MATERIAL, INLET . 3
3 U _ .

3 L 3 INLET OUTLET CULVERT 3.BARRELS 3
" V 3 ELEV. ELEV. LENGTH "SHAPE SPAN RISE MANNING INLET "
"NO. 3 eft:) eft:) eft:) "MATERIAL eft:) eft:) n. .TYPE "
3 1 31376.48 1376.32 249.40" 5 RCB 10.00 2.50 .012 . CONVENTIONAL3
32 3 3 l _ 3

:. i : : ~ cI63~· .." ¥:jSe
363 " (r(f "....................................................................................................................................................... "0

................................................................................................................................................................

........-..............................................•.•.................................................................................................... •SUMMARY OF ITERATIVE SOL~TION ERRORS FILE: GMN_EXP4 DATE: 01-16-2005

HEAD HEAD TOTAL FLOW % FLOW
ELEV eft:) ERROR eft:) FLOW ecfs) ERROR ecfs) ERROR

1381.69 0.000 0.00 0.00 0.00
1381.86 0.000 250.00 0.00 0.00
1382.33 0.000 500.00 0.00 0.00
1383.12 0.000 750.00 0.00 0.00
1384.23 0.000 1000.00 0.00 0.00
1384.78 0.000 1105.00 0.00 0.00
1385.57 -0.007 1500.00 6.73 0.45
1385.84 -0.005 1750.00 6.27 0.36
1386.08 -0.004 2000.00 4.43 0.22
1386.30 -0.003 2250.00 3.42 0.15

............!~~~ ?~L ::Q QQ~ ~?QQ QQ ~ !.~ Q!!.. .

.... ~;I;>: .:~Qkg~~~~ .. (f.~) ..::..QQ!Q ~~?: .."!Qk~~~~g .. (~) ..::.. ;I; QQQ .
o

2

CURRENT DATE: 01-16-2005 FILE DATE: 01-16-2005
~~~~glf.l:.."!;J;t1g~ ..!?.:. ~1.~?~ ; f.;J;kg ..~~ .: ~t1~"",g~~1 ..

..... ., ~~~EQ~~~~g ..~~~Yg ..EQ~ ..~~kY~~"! ..! .. :: ..?CtQ QQ.. (f.~) ..~y ~ ?Q.. (f.~)) .. ~~!i .. : ..
DIS- HEAD- INLET OUTLET

CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL •

.... (~f.~) (f.~L .. Jf.!) (f.!) ~E1?: (f!L (f.~) (f~) (f.!L .. (fp.~) (f.p.~) ..

0.00 1381.69 o~oo 5.21 O-NF 0.00 0.00 0.00 5.37 0.00 0.00
250.00 1381.86 1.57 5.38 4-FFt: 1.50 0.92 2.50 5.37 2.00 0.00
500.00 1382.33 2.47 5.85 4-FFt: 2.50-- 1.46 2.50 5.37 4.00 0.00
750.00 1383.12 3.39 6.64 4-FFt: 2.50 1.92 2.50 5.37 6.00 0.00

1000.00 1384.23 '4.53 7.75 4-FFt: 2.50 2.32 2.50 5.37 8.00 0.00
1105.00 1384.78 5.10 8.304-FFt: 2.50 2.48·2.50 5.37 8.84 0.00
1235.81 1385.56 5.89 9.08 4-FFt: 2.50 2.50 2.50 5.37 9.89 0.00
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GMN~EXP4.LST
1278.76 1385.83 6.18 9.35 4-FFt 2.50 2.50.2.50 5.37 10.23 0.00
1315.75 1386.07 6.43 9.59 4-FFt 2.50 2.50' 2.50 5.37 10.53 0.00
1348~63 1386.29 6.66 9.814-FFt 2.50 2.50 2.50 5.37 10.79 0.00
_!~!§~~~_..!~§~~~g ......~~§§ .. _!g~g~ ..1:~~~ ......?~~g .....~~~g ......~~~g ......~~~! .. _!~~Q~ ......g~gg ..

El. inlet face invert 1376.48 ft El. outlet invert 1376.32 ft
................q ). r!J.~~ ..~h f.~e~.. ). r!~~f.~ 9.'. QQ..f.~ ~J i r!J.~~ ..~ f.~?~ Q.~ QQ.. f.~ "

***** SITE DATA ***** CULVERT INVERT **************
INLET STATION 0.00 ft

. INLET ELEVATION 1376.48 ft
OUTLET STATION 249.40 ft
OUTLET ELEVATION 1376.32 ft
NUMBER OF BARRELS' 5
SLOPE (V/H) 0.0006
CULVERT LENGTH ALONG SLOPE 249.40 ft

***** CULVERT DATA SUMMARY ************************
BARREL SHAPE BOX
BARREL SPAN 10.00 ft
BARREL RISE 2.50 ft
BARREL MATERIAL CONCRETE
BARREL MANNING'S nO.012
INLET TYPE CONVENTIONAL
INLET EDGE AND WALL SQUARE EDGE (90-45 DEG.)
INLET DEPRESSION NONE

u •••••• .

o

CURRENT DATE: 01-16-2005
CURRENT TIME: 15:54:59

3

FILE DATE: 01-16-2005
FILE NAME: GMN_EXP4

...........- - .

..........................................-......... . .

............... :..!~!~~~I~~ .

................................................................................................................................................................

CONSTANT WATER SURFACE ELEVATION
1381.69

................................................................................................................................................................
:: :::::::::: :::: :::: :::: :: :::: :: :: :: :::::::::::::::: ....~g~g~~Y..gy~~T.g~~!~~ ..g~I ~.... :: :: :: :: :::: :: :: :::: :::::::: :::: :: :: :: :: :: :: :: :::: ::

ROADWAY SURFACE
EMBANKMENT TOP WIDTH
CREST LENGTH
OVERTOPPING CREST ELEVATION

PAVED
82.00 ft

200.00 ft
1385.00 ft

................................................................................................................................................................
o
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GM~~'
p~-~

CURRENT DATE: 01-22-2005
CURRENT TIME: 13:18:22

cwt,,~

c~~~c{.~~

G~l5_PR.LST

C...lJ FILE DATE: 01-22-200~
FILE NAME: GM_S_PR

•••••••••••••••••••••••••••• 0& ..

................................................................................................................................................................
•••..........•••..........••••.•....••........•..•••

FHWA CULVERT ANALYSIS
~:::::: ~:::::::::::::::::::::::::::::::: :::::::::: tl~::~ Y~~~~9.~ .. ~.~;1; ::::::::::::::::::::::::::::::::::::::::::::::::::.:
3 C 3 SITE DATA 3 CULVERT SHAPE, MATERIAL, INLET ~
3 U .

3 L 3 INLET OUTLET CULVERT 3 BARRELS 3
3 V 3 ELEV. ELEV. LENGTH 3 SHAPE SPAN RISE MANNING INLET 3
3NO. 3 (ft) (ft) (ft) 3 MATERIAL (ft) (ft) n TYPE
3 1 31376.48 1376.32 252.30 3 5 RCB 10.00 2.50 .012 CONVENTIONAL3
3 2 3 3 3
33 3 3 \..... l 3: ~: : ~ e..-,~~;
3 6 3 3 3................................................................................................................................................... ·....·0

................................................................................................................................................................

._... r'I?O HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR

1381.47 0.000 0.00 0.00 0.00
1381.64 0.000 250.00 0.00 0.00
1382.11 0.000 500.00 0.00 0.00
1382.91 0.000 750.00 0.00 0.00
1384.02 0.000 1000.00 O~OO 0.00
1385.17 -0.006 1250.00 5.41 0.43
1385.47 -0.002 1452.00 2.30 0.16
1385.81 -0.006 1750.00 6.67 0.38
1386.05 -0.004 2000.00 4.77 0.24
1386.27 -0.003 2250.00 3.46 0.15

............!?~!?~.1~ ::q.~99~ ~~99.·.99 ~.·.!.~ 9.~g .

.... ~;1;~ ..!9.h~~~~~ .. (g), ..7...Q.·.Q;1;9 ~~~ ..Igh~~~~~ .. (~), ..:;.. ;1;~.Q9Q ..
o

2

CURRENT DATE: 01-22-2005 FILE DATE: 01-22-2005
9~~~~~LTI~~~.. !~:.;1;~.~~? F.~h~ ..~~~:. ..~~".~~ .

............~~~F.9.~~~~~. ~!!~y~ ..F.g~ ..~~hY~~! .. ;1;.. :: .. ?L;1;Q~.Q9 .. (f.~),. ~~ ~.·.?Q .. (gn..~~~ .
DIS- HEAD- INLET OUTLET

CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.

....(~f.~), (f.~), (f.~)' (f.~)' ~f.1~ ~f.~)' ~gL ~f.~)' (g), (f.p.~), (f.p.~), "

0.00 1381.47 0.00 4.99 O-NF 0.00 0.00 0.00 5.15 0.00 0.00­
250.00 1381.64 1.57 5.16 4-FFt 1.50 0.92 2.50 5.15 2.00 0.00
500.00 1382.11 2.47 5.63 4-FFt 2.50 1.46 2.50 5.15 4.00 0.00
750.00 1382.91 3.39 6.43 4-FFt 2.50 1.92 2.50 5.15 6.00 0.00

1000.00 1384.02 4.53 7.54 4-FFt 2.50 2.32 2.50 5.15 8.00 0.00
1205.12 1385.16 5.70 8.68 4-FFt 2.50 2.50 2.50 5.15 9.64 0.00
1254.04 1385.47 6.01. 8.99 4-FFt 2.50 2.50 2.50 5.15 10.03 0.00
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GM3_PR.LST
1305.53 1385.80 6.36 9.32 4-FFt 2.50 2.56 2.50 5.15 10.44 0.00
1342.13 1386.05 6.62 9.57 4-FFt 2.50 2.50' 2.50 5.15 10.74 0.00
1374.54 1386.27 6.85 9.79 4-FFt 2.50 2.50 2.50 5.15 11.00 0.00

.. ~~g~~:.~!. ~~~~:.1~ !.:.~!. ~~:.~~ ..1::F.F.~ ?:.~~ ?:.~~ ?:.~~., ~.~~~ g:.?~ ~ ~~ ..
El. inlet face invert 1376.48 ft El. outlet invert 1376.32 ft

................~~..~ ., 1.!'!}~~ ..~!J r.!?e~ ..1. !'!~~r.~ ~.~ ~~ .. f.~ P: i!'!}~~ .. !;r.~g ~:. ~~ .. f.~ .

***** SITE DATA ***** CULVERT INVERT **************
INLET STATION 0.00 ft

. INLET ELEVATION 1376.48 ft
OUTLET STATION 252.30 ft
OUTLET ELEVATION 1376.32 ft
NUMBER OF BARRELS 5 .
SLOPE (V/H) 0.0006
CULVERT LENGTH ALONG SLOPE 252.30 ft

***** CULVERT DATA SUMMARY ************************
BARREL SHAPE BOX
BARREL SPAN 10.00 ft
BARREL RISE 2.50 ft
BARREL MATERIAL CONCRETE
BARREL MANNING'S n 0.012
INLET. TYPE CONVENTIONAL
INLET EDGE AND WALL SQUARE EDGE (90-45 DEG.)
INLET DEPRESSION NONE

...............................................................................................................................................................

•

...............................................................................................................................................................

.................................................... . .

........................ !~~!:~~!~~ ..

CONSTANT WATER SURFACE ELEVATION
1381.47

o

CURRENT DATE: 01-22-2005
CURRENT TIME: 13:18:22

3

FILE DATE: 01-22-2005
FILE NAME: GM3_PR

•
.................................................... . .
........... ~9~R~~X ..9Y~~!Q~~~~~ ..R~!~ ..

ROADWAY SURFACE
EMBANKMENT TOP WIDTH
CREST LENGTH
OVERTOPPING CREST ELEVATION

PAVED
82.00 ft

200.00 ft
1385.00 ft

...............................................................................................................................................................

[]
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r4M N&7~ c~dvrHt­

PYO?~ C~;,.1/"0wr\ -"

CURRENT DATE: 01-22-2005
CURRENT TIME: 13:19:34

GM-N.;..PR.LST

C-10
-FILE DATE:
FILE NAME:

1

01-22-2005
GM-N_PR

........... u •••• u •••••••••••••••••••••.•••••••••••••••••••••.•••••••••••••••••••••••.••••••••••••••••••••.••••.•••••••••••••••••••••••••••••••••••••• n ......

.................................................... . .
FHWA CULVERT ANALYSIS

~:::::: ~::::::::'::::::::::::::::::::::::::::::::: ~'t-:~ 1 ~~~?~g~ .§.~ ! ::::::::::::::::::::::::::::::::::::::::::':::::::~
3 C 3 SITE DATA 3 CULVERT SHAPE, MATERIAL INLET 3
3 U ...............................• -...........••......................................................................... ,.........................•

3 L 3 INLET OUTLET CULVERT 3 BARRELS 3
3 V 3 ELEV. ELEV. LENGTH 3 SHAPE SPAN RISE MANNING INLET 3
3NO. 3 eft) eft) eft) 3 MATERIAL eft) eft) n TYPE 3
3 1 31376.48 1376.32 249.40 3 5 RCB 10.00 2.50 .012 CONVENTIONAL3
3 2 3 3 3
3 3 3 3 \ __ . / 3
: ~ : : ~ c (ff~'9-f.?.+~....
363 3 (IV U;
--- ----------------------------.---------------------------------------------0

........................................................... 06 ..................................................................................................

SUMMARY OF CULVERT FLOWS (cfs) FILE: GM,JLPR DATE: 01-22-2005

ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1380.92 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1381.09 250;0 250.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1381.56 500.0 500.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1382.35 750.0 750.0 0.0 0.0 0.0 0.0 0.0 0.00 1

/'1383.46 1000.0 1000.0 0.0 0.0 0.0 0.0 0.0 0.00 1
: 1384.88 1250.0 1250.0 0.0 0.0 0.0 0.0 0.0 0.00 1

1385.42 1500.0 1332.9 0.0 0.0 0.0 0.0 0.0 163.96 4
1385.71 1750.0 1376.1 0.0 0.0 0.0 0.0 0.0 366.47 3
1385.97 2000.0 1412.8 0.0 0.0 0.0 0.0 0.0 581.82 3
1386.00 2028.0 1416.0 0.0 0.0 0.0 0.0 0.0 602.43 2
1386.42 2500.0 1473.8 0.0 0.0 0.0 0.0 0.0 1022.40 3

....;I}~?' ... QQ......!~§?:. ~ ....g§~:. ~ ...... _... Q.~Q........ :. Q:.Q..........Q:.Q..........Q:.Q..........Q:.Q..g~~~!g~P.~~~ ....

................................................................................................................................................................

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: GM-N_PR DATE: 01-22-2005

ti HEAD HEAD TOTAL FLOW % FLOW
,,'; ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR

·1380.92 0.000 0.00 0.00 0.00
1381.09 0.000 250.00 0.00 0.00
1381.56 0.000 500.00 0.00 0.00
1382.35 0.000 750.00 0.00 0.00
1383.46 0.000 1000.00 0.00 0.00
1384.88 0.000 1250.00 0.00 0.00
1385.42 -0.004 1500.00 3.12 0.21
1385.71 -0.007 1750.00 7.41 0.42
1385.97 -0.005 2000.00 5.36 0.27
1386.00 -0.008 2028.00 9.55 0.47_____ ..~~~§:.1~_. :Q:.QQ~ ~?gg:.Qg ~:.~~ .. . ..Q:.~? _

....~!~ ..!g~~~~~~ .. ~H). .. :7 .. Q:.Q!Q ~~~ ..!g~~~N~~ .. P~). .. :7.. ;1;:.QQQ .
[)

2

CURRENT DATE: 01-22-2005 FILE DATE: 01-22-2005
~\!~~~tf.I:..!;T;t:l~.:...!~.:.~~.~~1 Eg:~ ..~~~.~ .. ~t1.,,-~,.p.~ _..

............!'~~Eg~~N~~ ..~\!~~~ ..E9~ ..~~~yg~! ..! .. : ..?L~Q:.QQ .. ~f~). ..~r -.~:.?Q.Jf.~U ..~~~ .
DIS- HEAD- INLET OUTlET

CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL .

.... (!:f.?L ~f.!) ~f.!). (f.~) ~E1~ ~f.~) (g) (f.~) ~f.n ~f.p.?). (f.,p.?) ..

0.00 1380.92 0.00 4.44 O-NF 0.00 0.00 0.00 4.60 0.00 0.00
250.00 1381.09 1.57 4.61 4-FFt 1.50 0.92. 2.50 4.60 2.00 0.00
500.00 1381.56 2.47 5.08 4-FFt 2.50 1.46 2.50 4.60 4.00 0.00
750.00 1382.35 3.39 5.87 4-FFt 2.50 1.92 2.50 4.60 6.00 0.00

1000.00 1383.46 4.53 6.98 4-FFt 2.50 2.32 2.50 4.60 8.00 0.00
1250.00 1384.88 5.99 8.40 4-FFt 2.50 2.50 2.50 4.60 10.00 0.00
1332.92 1385.42 6.55 8.94 4-FFt 2.50 2.50 2.50 4.60 10.66 0.00
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GMJLPR.LST
1376.12 1385.71 6.86 9.23 4-FFt 2.50 2;~0' 2.50 4.60 11.01 0.00
1412.82 1385.97 7.13 9.494-FFt 2.50 2.50 2.50 4.60 11.30 0.00
1416.03 1385.99 7.16 9.514-FFt 2.50 2.50 2.50 4.60 11.33 0.00

..;J;.1!,~~!,~ ;J;.~~~.·.1~ :!..~g ~:.~1 ..1::F.F.~ ~.~?!? ~:.?.!? ~:.?.!? 1:.~!? g:.!.~ !?:.!?!?.
El. inlet face invert 1376.48 ft El. outlet invert 1376.32 ft

................ ~}.~ ..i~J.~~ ..~hf.Q~~ .. i!!~~r.~ !?~!?!?.f~ ~).: ~.~).~~ ..~r.~g Q:.QQ..f~ .

***** SITE DATA ***** CULVERT INVERT ***********~** '
INLET STATION 0.00 ft
INLET ELEVATION 1376.48 ft
OUTLET STATION 249.40 ft
OUTLET ELEVATION 1376.32 ft
NUMBER OF BARRELS 5
SLOPE (V/H) 0.0006
CULVERT LENGTH ALONG SLOPE 249.40 ft

***** CULVERT DATA SUMMARY ************************
BARREL SHAPE BOX
BARREL SPAN 10.00 ft
BARREL RISE 2.50 ft
BARREL MATERIAL CONCRETE
BARREL MANNING ',5 nO.012
INLET TYPE CONVENTIONAL
INLET EDGE AND WALL SQUARE EDGE (90-45 DEG.)
INLET DEPRESSION NONE

....................................................................................... - .

•

................................................................................................................................................................

............ . .

........................................................................!~~!;~~!~!L .

CONSTANT WATER SURFACE ELEVATION
1380.92

[]

CURRENT DATE: 01-22-2005
CURRENT TIME: 13:19:34

3

FILE DATE: 01-22-2005
FILE NAME: GM_N_PR

•
..............................................................................................................................................................
.................................................... . .
........................................................~~'?~~y ..qy~~!g~~;r~g .'?~!~ .

ROADWAY SURFACE
EMBANKMENT TOP WIDTH
CREST LENGTH .
OVERTOPPING CREST ELEVATION

PAVED
82.00 ft

200.00 ft
1385.00 ft

................................................................................................................................................................

[]
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DESIGN MEMORANDUM
Client: _

Project: _

lJata For: _

repared By: Checked By: _

Sheet Of _

Date: _

Work Order: _

File No: _

amecG
Note: This form must be used for project calculations and original filed in project files

i-l-JJn=FR-~TTTTT1=-iTT Il~F,~TI-T]J i T

1

,_--:-----
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L-J i : Ii: i I I , . ,: I i' !, , I
, I I I I I' r I I;, --T--- I I ' i!

t I Ii! I :! I I I I I I ~ t ~ 1 I i I I

: i",,! t:cl b;:r--~-i 121-- 1" i .b :pr--C-r--T--t I --If! :
-:~Y'-~-'-oJ-v.~.-- '~--4-(r,--tl~~1 ' I--\--j I i I I
, ii, I : I ,I I I " I,' I ' I i I I ~ I' ,
, , , i I I , ' , I I I 'l'" ,!, I: I' ",:
: : iii : i ---,-----1----t---r-:- i I ~tri~Z;£r~: ~ I ; r'?>-@,~'; 6

i
! ;C-" ~t<~ /Ltrm

~ i ! :F~rtE- R:-tfP fn~ I : :1 ' -f-+~J'~~.t: l JI I: : /
l----L! I , ! -+-~:Jlf' I L'!-'])x+t'I_k . ~ I / ~ I!?A.w<l I r 11- ~.A~ ~
, , I I ' , I '~I' " I TIl G' , ::;)--(>-7"'1_ I ' ~ ,; l : I I ! ,ttkwo-ttl-. ~l1.t p'f[r 1.-L.-::1 ii' I : - I i I I L I : /CI-~
~-j-'~i-I I i ItUS\V~i~-~b;;r~.Pfi1-r---r-----:-,-:---'I'·----r----1-1 1 i. :
:--T_J=-J i --~- ] ~_~_,-~-l_j1tU Iii i I : 1 ; I i I I 1 '! i
, 1 I '1 ' 1-- -, - i--I--~r--f-- --,----1----;---.----,-- -J-----c-H [I-~i-,--

: , ! I I I; : I I " ! Ii: 1 ,I I' "I I' i
I I I I ' I ' L-L I. I I I ' ' , I I I! I '

:--I-i-i- i I I : i ':J' ! !I I r-l ! :L: ,- : I :, I II' i I ; I, ;

'_l !__i_-J ; I .! '-----, L: l; L . I I I I 1 :
:- 0:' i <kW~: /Y}) 'CM.: f.-S~'\l -;---j---:--' ------i-----'---r---;---1

1
I i I ; -j----;-

. \.t/' I. : ~ 1 q I ,I _)1 I I I I I l I I ~ : I
----r·~-I ,--~-,---c:-- : J r-.JI--~ ! ' : -----~------~,-,'-r_-l--:----r--j,--j---'---1

I ! i ! ' I' , ! I :;: I ! ,'I,; I I -
Ii':; , :~':111:,' i I!III' I

-1-tT;\-t-~ '-I -£0 ,r~'-,---1- - f--j---------,------- -, ----'----'-~,----, , ---'--.. J_~~L __'-~-e2~ 7: , I I I ; ill i: I : 1 1 J I 1 II ;
, ! • • -I ; -=-f ,', ,I, I -'--',-1 ! I --- :-- -- - ------ , , ' I ' r-I ---j- I

I "~ 1,' -' I' , '

~--iE': .+-S-~, I~,I~ : liI3~t-q, ! J : I !--~-----'I--~---!!! i J-.J:,
I ! ! I ! I !O r' i ,If I ! :! l (':! I -I I
: I i I : i '+ . I ! : i ,l I: I ; ; I I I ',i:---- r----i---;--- T

1

f~~--- "I -,-, '5~1~1,q.-li--r-i-H--------r--~-i:---T-TI--i---r..-.-;----f-+--I

-":-i- ~ : I ! _ I; I! I : ~~ ~_~_._~__ : I I I I

Ii; ! I I I : I I ! ! i i : I ' I : : ; I : 'I' : iii
r-----j--- '..-i-·--l------I---1----,---;--'--r--- --!---t--l----- i I I )--- 1- ----t--::_l--t-rt-t-~-;i'---j--;--j

~~--~-B1Jt-!@)1--ra1(Qt-----:-----.-.l~1\-}--.-L-1----:- --HT:I ! -]'-------L----L-W- I I 1--,1--;---1---+--1!{2.?' i I -1 . I '-1.;' \ ! '--JV!~, 'i !,' I : ',----r--li
, i ! I , I ' I I , _ ii' I : . ' I i I
:llill'I' ! 'I!!" :' U i, I ! I I ! i I I I I

;.;-'i:~-0-~I-L~.i--,-fb';~-~---:.:--~7et-ol:-II---+-H-t.,----1---1 I - --r'
: . I I ! "1-; !' I I! : I I

~I~=H:?_~l,~~ -~ 13~1~1(? f I ! i' I I
~_ I__-L i _L~~J(p It. 0, q!! I I
'i 'I ' I' '- I -1f~1 I -+-I--I-ll---+-+-+--+--/!----l
; i !! i ' I I iii i, ! J ! Ii; I 'I ! " I II --f-i -~I,:--f-i---+---1T--+---+--,\,--+--l---!

!--!----i--+-r I : i ,: ++'I I' --i-~II--I,:- I I

: I I I I ! ! ! I I ! I' I
i __ I.__.. L_J. L_! TIT I I I _~_ I i I I j!

I ' .--- -~ ,- -.1 -+-'--+----+--+----'--1-+--11--+--+---1----1----1j! ' , ! I I I I 1,·-- -,- I!
, I ; !, I, I I I
I , ! I , ;, ' I . I I 'I I

I I--I-I-~~+--~--i I I I,i I I' -~ -~I! --I--+--I--+!i'---{--J.--j

~-i I , I Ii, i I I I i
i , Ii' I I I I' 1 !; I ' '-1 i' I I iii
i-'-i--!--t -jf-~I I I I" ---r-+--f--+---!----!II~--l--I-----J
L_ I I i I I I i



DESIGN MEMORANDUM
Client:' ~ C D Sheet Of--- ----
Project: EU.,~~ R.cA '& rulSv,to-di ~-e(Date: _

'lata For: OvU~ @ udvedIiJ Work Order: _

;epared By: G L Checked By: File No: _

arne'"

i

Note: This form must be used for project calculations and original filed in project files

i--_l"-'-,"- r--T---r'--r----r--- ·----r,-----run-r-l-T-r'·'-I--I : I--!--~I·-rl--!-!---r-'r-r !-.-]
: ! I I 'rc:' I I -h I I I I I i Pm' iP!J,l1 i -A i,''/ ••, j L' 1__ L,,_i__ I' !
~ I ~ rtX ....>t .. .1· J}.'A ~ \. . d I' 'lJD .,~~ U;vr;. er-LJ I i1---i-- i i ---'I;---~I-'~'--T-"-F ---i --t-errr-l~ --'f- _...1.-Iri-- -: -:- --I'" -;---T"~ !-'~T--(I: --,1- -+ I
I ~ i I I -I i ~ I ! I . i I I ; t ! I!
:! i I : J : L: I ! I! Ii, 1---]""-- T i· I I I I
i ! I I i'i-I-r-Tit i~ I 1-W---1 i ; i j I Ii' i
~-i-i--~-l---l i !J r' i ,i L,! r !
iii - I 1 I i I~~ 1 I I i I I
r-i-i I I 4-' ! ~ -t·-· i,,', I
I I I :: ' ; I "l I I!' I
;--! ,--1 I ,., ! 'I I']
: .../ ! I I i L, i! I --,-l ~- _L_ L-L---.r----.f----i--i----i-+--f----I
: 'I' : i i! I I I' ~I I 'I i, I I jl !

I : I I , : I : I
I ' : J f------r-" , I ...,..~. WI, 1 I !

' I ! Ii: I ; I ,DW5 I I , : : I! : -f i , I,
:- ... i··-.. i-·-·~--·i--T--~-h-, -'~-1i=-1- j'} " ;.13-

1
+~~-:----Il.--+----+ -J I 1- I'

: ! : : ! : I : I G1'1--IiD~ !!: i.: ',!! ,
, I : ! I ! 1 ,Q....{"M-~t----...:!': : i! ! I ! i I: :. I I It: I ' r -! ........-....~~ I I I l I I I I I! I

:-. T' ·--r-·-....:-----:----i---I ' r-;---r---l-'~i~l'LSl-~r_I--T--- ,!----;- 11---r-1 i I II :
I I I III ' I I I I 1 I ; I' l: iii I
, ,I" ,- , I: ,r\ I I'" I I , i ' r--T-,--+--i-,--1

----+- ,+--:----+-:-! ! -i-~Iir_t-~_+_~l+ '2$i2.l?I,---:-----~-·-·L----i---!-i~-+-ly : ,I

--i-:-'-+_!_..J_._~i__-{;~ ;1... ! crl 1- !. i--~ i ! : : -L: fi!~
i : I ! : I 'H-TT'cJ,,~ : Rh.J I : I 'I I: I I; ! !

:-T-j-i-r-: I : I i -i-'----'r<-~I' I 2rr-------r-·--~-t-:_j i I I -r- i
;: i I: t' L-J.. : i t 1· i' I l' It I i lJ-----;- -:----r--'----c--·,-------I -,----:-----,---h-i--] I' "i" I-'1-;-" : I
! ' Ii' I. • 0-: -- Ll I118-ttgOI -'__' I !, ! 'ii
, i I I =R= ,-~-" I " , ' " 'It " ,i I ,i "I' It' I ,L.-1 i : , ~: : i i Ii"; I I ! :

;----1 T---:-1--!----1 ---i- -i- i '1-- --I ! i 1~ r r-T-r- --I I
! I II I I I I! i ! I i I Iii 'H-I ii,'i I !, Ii: ILl I "I 1 '

~-I-r-rrrl-T--F~--ij-l[i,fSf 1 fir: -,- -rT--+-+--,--I
:-11--1-~if-l-" ·-t--

I
+--:-- ----i- - -I'-,', ,I: -- 1-- -- :

I • I : i ' i r
i f i! I ; ! J 1; I f

~---l-~--J---L--,- : I' I,i I Ii

, I i I I ID~ ~ 1: I: '102 +7h I I
; I Ii! I j I -r',!--r--+---+--J-+---+-+---+---I

"-I , 1 , .11 '1'~~ i J_-1~_-t--+----+-+If--_-+-+---:1_-+---;--1-1

I __LJ-l I i I I~i 'I P(17~~2.* I! I I
i ! ! i I ! ! I ! I I I I i Pe-~DS D 1I: ! i ! 1--1 ! I I~_+_-+-I-+_+'-l--+---+-:....--~f---.+_~,..+~...:...-I-_l__l--I__l__I_-I_-1

--t
! I ! I I' I i I I

; --i--'I~' II 'I I
! I:, I L
;.-.-1

1

,-- i I 'I I 'I', I -1----1-- Ii f--1f--r-----c--------l
1 . ! I I I 1

I I LJ I II! I I I ~ 1_--1--1---+1-1-+-',-+---:'----1IJ==-_,~[-r-ir-r- ---+---I----+-+--r-r-LL,--.LI-_-_~L·~~--!--_-_-...L!-_-_:-_-.....i-l-_.......L_.L_....L_____l._.LI_...!L __...l_



Summary of Culverts

Pre-CIP Interim -CIP Full-CIP
Culvert Location Approx Sta 0100 Rd EL WSEL Overtopping Dep 0100 Rd EL WSEL Overtopping Dep 0100 Rd EL WSEL Overtopping Dep

(cfs) (ft) (ft) (ft) (cfs) (ft) (ft) (ft) (cfs) (ft) (ft) (ft)

Pecos North Roadway: 76+20 2856 1387.5 1389.39 1.89 2856 1388.1 1388.67 0.57 600 1388.1 1386.63 0
Channel: 477+00
RAS: 14100

GM Manifield South Roadway: 120+20 1014 1382.5 1383.45 0.95 934 1384.6 1384.73 O· 590 1384.6 1382.4 0
Channel: 521+00
RAS: 9800

GM Manifield North Roadway: 128+70 1014 1382.1 1383.05 0.95 1095 1386.5 1384.73 0 863 1386.5 1382.4 0
Channel: 529+60
RAS:8900

* The overtopping depth at GM south is estmated based on the berm elevation at the culvert Inlet (1385.0 tt)

• • •



Flow and Elevation Relationship @ Ellsworth Road Berm Openings

East of Dip Section #2 (weir flow)
Elevation Opening Width Water Depth Discharge

(ft) (ft) (ft) (cfs)
1384 ·68 0 0
1385 100 1 300
1386 100 2 849

East of Dip Section #3 (weir flow)
Elevation Opening Width Water Depth Discharge

(ft) (tt) (ft) (cfs)
1384 72 0 o .
1385 116 1 348
1386 120 2 1018

East of Dip Sectron #5 (onflce flow)

East of Dip Section #4(weir flow)
Elevation Opening Width Water Depth Discharge

(ft) (ft) (ft) (cfs)
1383 22 0 0
1384 72 1 216
1385 132 2 1120
1386 135 3 2104..

Elevation Pipe Diameter Water Depth Discharge
(ft) (inch) (ft) (cfs)

1385 2-48" 0 0
1386 2-48" 1 121



Flow and Elevation Relationship at Ellsworth Road Berm Openings (Summary of 4 openings)

Elevation Discharge (cfs) Total Discharge
(ft) East of #2 East of #3 East of #4 East of #5 (cfs)

1383 0 0 0 0 0
1384 0 0 216 0 216
1385 300 348 1120 0 1768

·1386 849 1018 2104 121 4092

Q1oo=2028 cfs
Elevation=1385.112 (interploated based the table above)
At elevation 1385.112 the discharges at each dip section are

Discharge (cfs)
East of #2 361
East of #3 423
East of #4 1230
East of #5 14

Total Q (cfs 2028

•

•

•



Water surface elevation @ dip section 2
Worksheet for Irregular Channel

Project Description
Project File
Worksheet
Flow Element
Method
Solve For

Input Data

x:\team6\haestad\fmw\gm_manif.fm2
Dip Section #2
Irregular Channel
Manning's Formula
Water Elevation

Channel Slope 0.020000 ftlft
Elevation range: 1,383.00 ft to 1,384.00 ft.

Station (ft) Elevation (ft)
0.00 1,384.00

120.00 1,383.00
200.00 1,383.00
330.00 1.384.00

Discharge 361.00 cfs

Results

.Start Station
0.00

End Station
330.00

Roughness
0.015

Wtd. Mannings Coefficient
Water Surface Elevation
Flow Area
Wetted Perimeter
Top Width
Height
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow is supercritical.

0.015
1,383.43 ft

56.90 ft2
186.68 ft
186.68 ft

0.43 ft
1,383.62 ft

0.004387 ftlft
6.34 ftls
0.63 ft

1,384.05 ft
2.03

01121/05
10:01:06 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

FlowMaster v5.15
Page 1 of 1



Water surface elevation @ dip section 3
Worksheet for Irregular Channel

Project Description
Project File
Worksheet
Flow Element
Method
Solve For.

Input Data

x:\team6\haestad\fmw\gm_manif.fm2
Dip Section #3
Irregular Channel
Manning's Formula
Water Elevation

e-

Channel Slope 0.020000 tUft
Elevation range: 1,383.00 ft to 1,384.00 ft.

Station (ft) Elevation (ft)
0.00 1,384.00

150.00 1,383.00
230.00 1,383.00
380.00 1,384.00

Discharge 423.00 cfs

Start Station
0.00

End Station
380.00

Roughness
0.015

Results
Wtd. Mannings Coefficient
Water Surface Elevation
Flow Area
Wetted Perimeter
Top Width
Height
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow is supercritical.

0.015
1,383.45 ft

66.18 ft2
214.73 ft
214.72 ft

0.45 ft
1,383.65 ft

0.004381 tUft
6.39· tUs
0.63 ft

1,384.08 ft
2.03

e

e
01121/05
10:01:50 AM Haestad Methods. Inc.· 37 Brookside Road WaterbUry, CT 06708 (203) 755-1666

FJowMaster v5.15
Page 1 of1



Water surface elevation @ dip section 4
Worksheet for Irregular Channel

Project Description
Project File
Worksheet
Flow Element
Method
Solve For

Input Data

x:\team6\haestad\fmw\gm_manif.fm2
Dip Section #4
Irregular Channel
Manning's Formula
Water Elevation

Channel Slope 0.020000 fUft
Elevation range: 1,382.10 ft to 1,384.00 ft.

Station (ft) Elevation (ft)
0.00 1,384.00

205.00 1,382.10
240.00 1,382.10
400.00 1,383.50

Discharge 1,230.00 cfs

Results

Start Station.
0.00

End Station
400.00

Roughness
0.015

Wtd. Mannings Coefficient
Water Surface Elevation
Flow Area
Wetted Perimeter
Top Width
Height
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow is supercritical.

0.015
1,383.05 ft

132.37 ft2
245.05 ft
245.04 ft

0.95 ft
1,383.45 ft

0.003613fUft
9.29 fUs
1.34 ft

1,384.39 ft
2.23

01121/05
10:02:37 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

FlowMaster v5.15
Page 1 of1



Water surface elevation @ dip section 5
Worksheet for Irregular Channel .

Project Description
Project File
Worksheet
Flow Element
Method
Solve For

Input Data

x:\team6\haestad\fmw\gm_manif.fm2
Dip Section #5
Irregular Channel
Manning's Formula
Water Elevation

-.

Channel Slope 0.020000 tUft
Elevation range: 1,382.00 ft to 1,383.00 ft.

Station (ft) Elevation (ft)
0.00 . 1,383.00

100.00 1,382.00
160.00 1,382.00
340.00 1,383.00

Discharge 14.00 cfs

Start Station
0.00

End Station
340.00

Roughness
0.015

Results
Wtd. Mannings Coefficient
Water Surface Elevation
Flow Area
Wetted Perimeter
Top Width
Height
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow is supercritical.

0.015
1,382.08 ft

5.85 ft2
82.93 ft
82.93 ft
0.08 ft

1,382.11 ft
0.007299 tUft
2.39 tUs
0.09 ft

1,382.17 ft
1.59

•

•
01121/05
10:03:28 AM Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

FlowMaster v5.15
Page 1 of1
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APPENDIXK

Drop Structure Design Calculations
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Project Ellsworth Channel
Subject: Swale Calculations

Zl *y Z2*y

ss=Zl:l y ss=Z2:1

The figure Above shows a typical triangular swale. The front and back slopes can be expressed as Z2 and Zl
respectively. The depth of flow is represented by the variable y. As shown in the picture above, the topwidth
of the road or greencourt is given by the equation (Zly + Z2y). Using the above variables, a general equation
Can be developed based on nonnal depth calculations using manning's equation. Using the above variable, a
general equation can be developed based on nonnal depth calculations using manning's equation.

(1)

(2)

(3)

(4)

Q = 1.49 AR2/3 .JS
n

A a.
R=-=-y

P f3

Put equations (2) and (4) into (1)

1 49 ()2/3 1 49 ( )2/3
(5) Q=~a.y2 ;y .JS=~yy8/3.JS;Wherey=a;

Rearranging tenns to solve for y gives

(6) (Q1 J3/8 Where;

y = 1.49 y.JS



Project Ellsworth Channel
Subject: Swale Calculations

The discharges in swale was calculated using the rational method. The rational method calculates the
discharge using the following equation:

Q=CiA

Where
Q = Discharge (cfs)
C = Runoff Coefficient
i = Rainfall Intensity (in/hr)
A = Drainage Area (acres)

The cummulative drainage area is calculated on an incremental basis by station. At each station, the
cummulative area is used to compute a new discharge in the swale based on the total area contributing to the
swale at that point.

Based on this discharge, the depth of flow in the swale is computed using equation (6).

The velocity is then computed as Q/A = Q/equation (2).

Based on the velocity calculated for each segment of the swale, a cummulative travel time can be calculated
where the travel time for each segment = LN/60.

The time of concentration at any point along the swale is considered to be equal to the total travel time. The
rainfall intensity, i, is chosen such that its duration is equal to the time of concentration. For travel times <5
min or> 60 min, the time ofconcentration is set equal to 5 or 60 respectively.

For travel times between 5 and 60 min, an iterative procedure is used compute the swale hydraulics. As an
initial guess, Q is calculated using the rainfall intesity based on the travel time from the previous segment of
swale. Based on this discharge, the hydraulics of the swale are determined and a new travel time is calculated.
A new value of i is interpolated from the Intesity Duration curve using the new travel time, and a new discharge
is calculated. This procedure is repeated until the results from 2 successive iterations are within 0.1 min.

•

•

•



Pro,jeet:
Subjeel

Computed B\':

Ellsworth Channel
Swalc Calculations

afc Checked II~':

Filename: Swale calculations

East Side Swale Calculations ( Station 446+99 to Station 459+00)

Station nraina~e width Drainage area C Q V III Ttra\'cl i Zt Z2 u II y n S \' Topwidlh

(ft) (Acre) (ds) (fllsec) (min) (min) (in/hr) (ftlrt) (ft) (ft)

446+99 23.00 0.00 035 0.00 000 000 0 564 4 4 4 825 2.47 0025 0.00004 0.00 000
447+50 28.00 003 0.35 0.05 0.11 7.47 7.47 5.09 4 4 4 8.25 2.47 0.025 0.00004 0.34 2.73
448+22 31.00 0.08 0.35 0.10 0.13 9.08 16.55 3.52 4 4 4 8.25 2.47 0,025 0.00004 0.43 3.42
448+50 29.00 000 0.35 0.00 0.00 0.00 0.00 5.64 4 4 4 8.25 2.47 0.025 0.00077 000 0.00
449+00 21.00 0.03 0.35 0.06 0.35 2.38 238 5.64 4 4 4 825 2.47 0.025 0.00077 0.20 1.61
449+50 21.00 0.05 0.35 0.10 0.41 2.04 4.42 5.64 4 4 4 8.25 2.47 0.025 0.00077 0.25 2.02
450+00 21.00 0.08 0.35 0.14 0.44 1.88 6.30 5.36 4 4 4 8.25 2.47 0.025 0.00077 0.29 2.28
450+50 21.00 0.10 0.35 0.17 0.46 1.81 8.11 4.81 4 4 4 8.25 2.47 0.025 0.00077 030 2.43
451+00 21.00 0.13 0.35 0.20 0.48 1.74 9.85 4.54 4 4 4 8.25 2.47 0.025 0.00077 0.32 2.57
451+50 21.00 0.15 0.35 0.22 0.49 1.70 11.55 4.13 4 4 4 8.25 2.47 0.025 0.00077 033 2.65
452+00 21.00 0.17 0.35 0.23 0.50 1.67 13.22 386 4 4 4 8.25 2.47 0025 0.00077 0.34 2.74
452+50 21.00 020 0.35 0.26 0.51 1.63 14.85 373 4 4 4 8.25 2.47 0.025 0.00077 0.35 2.84
453+00 21.00 0.22 0.35 0.27 0.52 1.61 16.45 3.52 4 4 4 8.25 2.47 0025 0.00077 0.36 2.90
453+50 21.00 0.25 0.35 0.29 0.53 1.58 18.03 3.36 4 4 4 8.25 2.47 0.025 0.00077 0.37 2.96
454+00 20.00 027 0.35 0.31 0.54 1.56 19.59 3.29 4 4 4 8.25 2.47 0.025 0.00077 0.38 3.04
454+50 20.00 0.29 0.35 0.32 0.54 1.54 21.13 3.13 4 4 4 8.25 2.47 0.025 0.00077 0.38 3.08
455+00 2000 0.32 0.35 0.34 0.55 1.52 22.66 3.05 4 4 4 8.25 2.47 0.025 0.00077 0.39 3.14
455+50 21.00 0.34 0.35 0.34 0.55 1.52 24.17 2.89 4 4 4 8.25 2.47 0.025 0.00077 0.39 3.16
456+00 21.00 0.36 035 0.36 0.56 1.50 25.67 2.81 4 4 4 8.25 2.47 0025 000077 0.40 3.21
456+50 21.00 0.39 0.35 0.36 056 1.50 27.17 2.66 4 4 4 825 2.47 0.025 0.00077 0.40 3.22
457+00 21.00 0.41 0.35 0.37 0.56 1.49 28.66 2.58 4 4 4 8.25 2.47 0025 0.00077 0.41 3.25
457+50 21.00 0.44 0.35 0.37 0.56 1.49 30.15 2.42 4 4 4 8.25 2.47 0.025 0.00077 0.41 3.25
458+00 21.00 0.46 0.35 0.38 0.57 1.47 31.62 2.39 4 4 4 8.25 2.47 0.025 0.00077 0.41 3.30
458+50 21.00 0.48 0.35 0.39 0.57 1.47 3309 2.33 4 4 4 8.25 2.47 0.025 0.00077 0.42 3.33
459+00 21.00 0.51 0.35 0.41 0.52 1.59 34.68 2.29 4 4 4 8.25 2.47 0.025 0.00060 0.44 3.53

East Side Swale Calculations ( Station 460+44 to Station 461+70)

Station Drainll~(> width Drainage area C Q V 01 Ttra,'cl i Zl Z2 u II y n S \' Topwidth

(ft) (Acre) (ds) (fllsec) (min) (min) (in/hr) (flirt) (ft) (ft)
460+44 20.00 0.00 035 0.00 0.00 000 0 5.64 4 4 4 8.25 2.47 0.025 0.00110 0.00 0.00
461+00 26.00 0.03 0.35 0.06 0.40 2.31 2.31 5.64 4 4 4 8.25 2.47 0.025 0.00110 0.19 1.52
461+50 30.00 006 0.35 0.12 0.49 1.72 403 5.64 4 4 4 8.25 2.47 0.025 0.00110 0.25 2.00
461+70 26.00 0.07 0.35 0.15 0.51 0.66 4.69 5.64 4 4 4 8.25 2.47 0.025 0.00110 0.27 2.15



East Side Swale Calculations ( Station 472+00 to Station 514+00)

Slation Drainage width Drain2lgc area C Q V DI Ttra\'eI i ZI Z2 a p y n S \' Topwidlh
(II) (Acre) (cfs) (frisco) (min) (min) (in/hr) (ft/ft) (fl) (ft)

472+00 40,00 0,00 035 0,00 0.00 0,00 000 5,52 4 4 4 8,25 247 0,025 0,00575 000 0,00
472+50 41.00 0,05 0.35 0,09 084 1,00 1.00 5.52 4 4 4 8,25 247 0,025 0.00575 0,16 1,31
473+00 41.00 0,09 0,35 0.18 1,00 0,84 1,83 5,52 4 4 4 8,25 247 0,025 000575 0,21 1,70
473+34 42,00 0,13 0,35 0,24 1.07 0.53 2.36 5.52 4 4 4 8,25 2.47 0.025 0,00575 0.24 1.91
473+34 42,00 0,00 0,35 0,00 0,00 0,00 000 5,52 4 4 4 8,25 2.47 0,025 0.00097 000 000
473+50 35,00 0.01 0,35 0.03 0,32 083 0,83 5.64 4 4 4 825 2.47 0,025 0.00097 0,15 1,18
474+00 2600 0,05 0,35 0.10 0.44 1,91 2.74 5,64 4 4 4 8,25 247 0,025 000097 0.24 1,88
474+50 41,00 0.09 0,35 0,17 0,51 1,65 4,39 5,64 4 4 4 8.25 2.47 0,025 000097 0,29 2,34
475+00 41,00 0,13 0,35 0,27 0.56 1.48 5,87 5,64 4 4 4 8.25 247 0,025 0,00097 0.34 2,75
475+50 20.00 0.17 0.35 0.33 0.60, 1.40 7.27 5.64 4 4 4 8.25 2.47 0.025 0,00097 0.37 3.00
475+50 2000 0,00 035 0,00 0,00 0.00 0,00 564 4 4 4 8,25 2.47 0.025 0,00077 0,00 0,00
476+00 22,00 0,02 0.35 0,05 0,34 2.48 248 564 4 4 4 8.25 2.47 0.025 0,00077 0,19 1,51
476+50 28,00 0.05 0,35 0,10 041 2,04 4,53 5,64 4 4 4 8.25 2.47 0.025 000077 0,25 2,02
477+00 41,00 0.09 0,35 0,17 046 1,80 6,32 5,36 4 4 4 8,25 2.47 0,025 0.00077 0,31 245
477+50 41.00 0,14 0,35 0,25 0,51 1,64 7,97 5.09 4 4 4 8,25 247 0,025 0,00077 0,35 2,80
478+10 41.00 0.20 0.35 0.31 0.54 1.86 9.83 4.54 4 4 4 8.25 2.47 0.025 0.00077 0.38 3.05
487+70 45.00 0,00 0,35 0,00 0.00 0.00 0 564 4 4 4 8,25 2.47 0.025 000080 000 0,00
488+00 3600 0.Q3 0,35 0,06 0,35 1,42 142 564 4 4 4 8.25 247 0,025 0,00080 0,20 158
488+50 33,00 0,07 0,35 0,13 044 1.89 3,31 564 4 4 4 8,25 247 0,025 0,00080 0.28 2.20
489+00 33.00 0,11 0,35 0.21 0.49 1,69 5,00 5,64 4 4 4 8.25 2.47 0.025 0,00080 0,33 2,60
489+50 31,00 0.14 035 0.27 052 1,59 6,59 5.36 4 4 4 8,25 2.47 0.025 0,00080 0,36 2,86
490+00 33,00 0,18 0,35 0,30 0,54 1,54 8,14 4,81 4 4 4 8,25 2.47 0.025 000080 0,37 2,99
490+50 35,00 0.22 0,35 0,35 0,56 149 9,63 4,54 4 4 4 8.25 2,47 0,025 0.00080 0,39 315
491+00 38,00 0.26 0,35 0,38 0.57 146 11,09 4.13 4 4 4 8,25 247 0,025 000080 041 3,24
491+50 38,00 0,30 0.35 042 0,59 142 12,51 4,00 4 4 4 825 247 0.025 000080 042 340
492+00 37,00 0.35 0,35 047 0,60 1,38 13,89 3,86 4 4 4 8.25 247 0025 0,00080 044 3,53
492+50 32,00 0.39 0,35 0.49 0,61 137 15,26 3,60 4 4 4 8,25 2,47 0.025 0,00080 0.45 358
493+00 2800 0,42 0,35 0,52 062 1,35 16.61 3.52 4 4 4 8,25 247 0.025 0.00080 046 366
493+50 27,00 045 0,35 0,54 063 1,33 17,94 344 4 4 4 8,25 247 0.025 000080 047 3,73
494+00 28,00 048 0,35 0,56 0,63 1,32 19,26 3,29 4 4 4 8.25 247 0025 000080 047 3,76
494+50 3000 0,52 0,35 0,58 0,64 1,31 20,58 321 4 4 4 8,25 247 0,025 0,00080 048 3,82
495+00 32,00 0,55 0,35 0.60 0.64 1,30 21,87 3,13 4 4 4 825 247 0.025 0,00080 049 3.88
495+50 34,00 0,59 0,35 0,61 0,64 1,29 23,16 2,97 4 4 4 8.25 247 0,025 0,00080 0.49 3,90
496+00 35,00 0,63 0.35 0,64 0,65 128 2444 2.89 4 4 4 8,25 247 0,025 0,00080 049 396
496+50 3300 0.67 0,35 0,66 066 1.27 25,71 2.81 4 4 4 8,25 247 0025 0.00080 050 4,01
497+00 30,00 0,71 0.35 0,67 0.66 1,26 26.98 2,73 4 4 4 8,25 247 0025 0,00080 0.51 4,04
497+50 29,00 0,74 0,35 0.67 0,66 1.27 28.24 2,58 4 4 4 8.25 247 0,025 0,00080 0,50 4,03
498+00 30,00 0,77 0,35 0,68 0,66 1,26 29.50 2,50 4 4 4 8.25 247 0,025 0,00080 0,51 4,05
498+20 33.00 0.79 0.35 0.69 0.66 0.50 30.01 2.50 4 4 4 8,25 2.47 0.025 0.00080 0.51 4.07
498+20 33,00 0.00 0,35 0,00 0,00 0.00 0 564 4 4 4 8.25 247 0025 0,00200 0,00 0,00
498+50 33,00 0,02 0,35 0,04 047 1,06 1,06 5,64 4 4 4 8.25 247 0.025 0,00200 0,15 1.23
499+00 38,00 006 0,35 0,13 0,61 1,36 242 5,64 4 4 4 8,25 2,47 0,025 000200 0,23 1,81
499+50 41,00 0.11 0,35 0,21 0.70 1.19 3,61 5,64 4 4 4 8,25 247 0,025 0,00200 0,28 2.22
500+00 41,00 0,16 0,35 0,31 0,77 1,09 4,70 564 4 4 4 8.25 247 0,025 0,00200 0.32 2,54
500+50 43,00 0,20 0,35 040 0,82 1.02 5,72 5,64 4 4 4 8.25 247 0,025 000200 0,35 281
501+00 40.00 0,25 0,35 047 0.85 098 6,70 5,36 4 4 4 8.25 247 0025 0,00200 0,37 2,98
501+50 3300 0.29 0,35 0,52 0,87 0,95 7.65 509 4 4 4 8,25 247 0,025 0.00200 0,39 3.09
502+00 31,00 0.33 0,35 0.56 0.89 0,94 8.59 4,81 4 4 4 8,25 2.47 0,025 0.00200 0.40 3,17
502+50 37,00 0,37 0.35 059 0,90 093 9,52 4,54 4 4 4 8.25 2.47 0,025 0,00200 0.40 3,23
503+00 20.00 0.40 0.35 0.60 0.90 G.92 10.44 4,26 4 4 4 8.25 2.47 0.025 0.00200 0.41 3.26
510+00 Located at a local low spot, With a negligable drainage area (No calculations were made)

I I I I I I I I I
514+00 Located at a local low spot, With a negligable drainage area (No calculations were made)



East Side Swale Calculations (Station 515+00 to Station 538+00)

Station Dntinage "idth llrainage an'a C Q V 01 Ttra\'{'1 i ZI Z2 a B y n S ,. Tn"width
(ft) (Acro) (cfs) (ft/sce) (min) (min) (in/hr) (ft/ft) (ft) (ft)

515+00 22.00 0.00 0.35 000 0.00 0.00 0.00 5.64 4 4 4 825 2.47 0.025 000680 0.00 0.00
515+50 21.00 0.02 0.35 0.05 0.76 1.09 1.09 564 4 4 4 8.25 2.47 0.025 000680 0.13 1.01
516+00 2700 0.05 0.35 010 092 0.90 200 5.64 4 4 4 8.25 2.47 0.025 0.00680 0.17 1.34
516+50 27.00 0.08 0.35 0.16 1.03 0.81 2.80 5.64 4 4 4 8.25 2.47 0.025 0.00680 0.20 1.59
517+00 2200 0.00 0.35 0.00 0.00 0.00 0.00 5.64 4 4 4 8.25 2.47 0.025 0.00320 000 0.00
517+50 21.00 0.02 0.35 005 0.58 1.45 1.45 564 4 4 4 8.25 2.47 0.025 000320 0.15 1.16
518+00 22.00 0.05 0.35 0.10 0.68 1.22 2.66 5.64 4 4 4 8.25 2.47 0.025 0.00320 0.19 1.51
518+50 22.00 007 0.35 0.15 0.76 1.10 3.76 5.64 4 4 4 8.25 2.47 0025 0.00320 0.22 1.76
519+00 22.00 0.10 035 0.20 0.82 1.02 4.78 5.64 4 4 4 825 2.47 0.025 0.00320 025 1.97
519+50 20.00 0.12 0.35 0.24 0.86 0.97 5.75 564 4 4 4 8.25 2.47 0.025 0.00320 0.27 2.13
520+00 22.00 0.15 0.35 0.28 0.89 0.94 6.69 5.36 4 4 4 8.25 2.47 0.025 0.00320 0.28 2.24

East Side Swale Calculations ( Station 527+00 to Station 543+00)

Station nraina~e wic.Jlh Dr-ainage area C Q V Dt Ttra\'rI i ZI Z2 a Il y n S \' TODwidth
(ft) (Acre) (cfs) (ft/sec) (min) (min) (in/hr) (ftlft) (fl) (ft)

528+00 22.00 000 0.35 0.00 0.00 000 0.00 5.64 4 4 4 8.25 2.47 0.025 0.01000 0.00 0.00
528+50 24.00 0.03 0.35 0.05 0.90 0.93 0.93 5.64 4 4 4 8.25 2.47 0.025 0.01000 0.12 0.96
529+00 31.00 0.06 0.35 0.11 1.09 0.76 1.69 5.64 4 4 4 8.25 2.47 0.025 0.01000 0.16 1.29
529+50 34.00 0.10 0.35 0.19 1.24 0.67 2.36 5.64 4 4 4 8.25 2.47 0.025 0.01000 0.19 1.56
530+00 31.00 0.00 0.35 0.00 000 0.00 0.00 5.64 4 4 4 8.25 2.47 0.025 001000 000 0.00
530+50 28.00 0.03 035 0.07 0.96 087 0.87 5.64 4 4 4 825 2.47 0.025 0.01000 0.13 1.06
531+00 31.00 0.07 0.35 0.13 1.14 0.73 161 564 4 4 4 825 2.47 0.025 0.01000 0.17 1.37
531+50 31.00 0.10 0.35 0.20 1.26 0.66 2.27 5.64 4 4 4 825 2.47 0.025 001000 0.20 1.61
532+00 2300 0.13 0.35 0.27 1.35 0.62 2.88 5.64 4 4 4 8.25 2.47 0.025 0.01000 0.22 1.77
532+50 22.00 0.16 035 0.32 1.41 0.59 3.48 5.64 4 4 4 8.25 2.47 0025 0.01000 0.24 1.89
533+00 23.00 0.19 0.35 0.37 1.46 0.57 4.05 5.64 4 4 4 825 2.47 0.025 0.01000 0.25 2.00
533+50 27.00 0.21 0.35 0.42 1.52 0.55 4.60 5.64 4 4 4 8.25 2.47 0.025 0.01000 0.26 2.11
534+00 25.00 0.00 0.35 0.00 0.00 0.00 0.00 5.64 4 4 4 8.25 2.47 0.025 001000 0.00 0.00
534+50 22.00 003 0.35 0.05 090 0.92 0.92 564 4 4 4 8.25 2.47 0.025 001000 0.12 0.97
535+00 24.00 0.05 0.35 0.11 1.07 0.78 1.70 5.64 4 4 4 825 2.47 0.025 0.01000 0.16 1.26
535+50 27.00 0.08 0.35 0.16 1.19 0.70 2.40 5.64 4 4 4 8.25 2.47 0.025 0.01000 0.18 1.48
536+00 25.00 000 0.35 0.00 000 000 0.00 5.64 4 4 4 8.25 2.47 0.025 0.01000 000 000
536+50 1800 0.02 0.35 005 0.88 0.94 0.94 5.64 4 4 4 8.25 2.47 0.025 0.01000 0.12 0.94
537+00 17.00 0.04 0.35 0.09 102 0.81 1.76 5.64 4 4 4 8.25 2.47 0.025 0.01000 0.15 1.17
537+50 19.00 0.07 0.35 0.13 1.13 0.74 2.50 5.64 4 4 4 8.25 2.47 0.025 0.01000 0.17 1.35
538+00 24.00 0.09 0.35 0.18 1.22 0.68 3.18 5.64 4 4 4 8.25 2.47 0.025 0.01000 0.19 1.53



APPENDIXM

Channel Freeboard Tables



Client: , Flood Control District of Maricopa County Sheet )-1
Project Ellsworth Channel Design Date: 05/16/2005
Design: Channel Freeboard Check Checked By:

For Proposed Geometry, And Full CIP Flow File Name: CHANNEL DEPTH CHECK.XlS

Prepared By: .AFC

HEC-RAS Project: Ellsworth Channel.prj
HEC-RAS Plan: .. .Final Plugged Full CIP Q.p07
Equation 6.1 DDMVII: Freeboard = 0.2 * (Flow Depth + (V"2/2*g)

River Station Channel QTotal Min Ch EI W.S. Elev Flow Channel Freeboard Freeboard Required Freeboard Freeboard Notes
Station Depth Velocity at left at Right Freeboard Check left Check Right

Channel Channel (Equation 6.1
Bank Bank DDMVII

(cfs) (ft) (ft) (ft) (tUs) (ft) (ft)
17100 44799.2 600 1384.2 1390.5 6.3 2.8 1.6 1.6 1.6 OK OK
17000 44899.2 600 1384.1 1390.4 6.3 2.8 2.0 1.6 1.6 OK OK
16900 44999.2 600 1384.1 1390.3 6.3 2.8 2.0 1.6 1.6 OK OK
16800 45099.2 600 1384.0 1390.3 6.3 2.8 1.9 1.6 1.6 OK OK
16700 45199.2 600 1383.9 1390.2 6.3 2.8 1.9 1.6 1.6 OK OK
16600 45299.2 600 1383.9 1390.1 6.3 2.8 2.0 1.6 1.6 OK OK
16500 45399.2 600 1383.8 1390.1 6.3 2.8 2.0 1.6 1.6 OK OK
16400 45499.2 600 1383.8 1390.0 6.3 2.8 2.0 1.6 1.6 OK OK
16300 45599.2 600 1383.7 1389.9 6.3 2.8 2.2 1.6 1.6 OK OK
16200 45699.2 600 1383.6 1389.9 6.2 2.8 2.0 1.6 1.6 OK OK
16100 45799.2 600 1383.6 1389.8 6.2 2.8 1.9 1.6 1.6 OK OK
16000 45899.2 600 1383.5 1389.7 6.2 2.8 1.9 1.6 1.6 OK OK
15967 45932.7 600 1383.5 1389.7 6.2 2.8 1.9 1.7 1.6 OK OK
15948 45951.7 600 1383.5 1389.7 6.2 2.4 1.9 1.6 1.6 OK OK
15938 45961.7 600 1383.5 1389.7 6.2 2.7 2.0 1.6 1.6 OK OK
1 45978.5 600 1 1389.5 6.0 4.6 2.5 2.5 1.6 OK OK

1 1 1388.6 5.1 1.4
15856 46043.7 600 1383.4 1388.8 5.3 3.2 2.5 2.5 1.4 OK OK
15846 46053.7 600 1383.4 1388.8 5.4 3.0 2.5 2.5 1.4 OK OK
15827 46072.6 600 1383.4 1388.7 5.3 3.8 2.6 2.6 1.4 OK OK
15809 46090.2 600 1383.4 1388.6 5.2 3.8 2.7 2.6 1.4 OK OK
15800 46099.2 600 1383.4 1388.6 5.2 3.8 2.7 2.7 1.4 OK OK
15700 46199.2 600 1383.3 1388.4 5.1 4.0 2.8 2.8 1.3 OK OK
15600 46299.2 600 1383.3 1388.2 5.0 4.2 2.9 2.9 1.3 OK OK
15550 46349.2 600 1383.2 1388.1 4.8 4.3 3.0 3.0 1.3 OK OK
15460 46439.2 600 1383.2 1387.7 4.5 5.8 3.3 3.3 1.2 OK OK
15450 46449.2 600 1381.9 1387.7 5.9 5.2 2.4 2.4 1.6 OK OK

15192 600 1380.4 1386.0 5.6 3.9 2.3 2.3 1.5 OK
15100 46799.2 600 1380.3 1385.9 5.6 3.4 2.3 2.3 1.4 OK OK
15000 46899.2 600 1380.3 1385.7 5.5 3.5 1.6 2.4 1.4 OK OK
14900 46999.2 600 1380.2 1385.6 5.4 3.6 2.7 2.4 1.4 OK OK
14800 47099.2 600 1380.1 1385.5 5,4 3.6 2.7 2.5 1.4 OK OK
14700 47199.2 600 1380.0 1385.3 5.3 3.7 2.7 2.5 1.4 OK OK
14600 47299.2 600 1379.9 1385.2 5.3 3.8 2.7 2.6 1.4 OK OK
14579 47320.2 600 1379.9 1385.2 5.3 3.8 2.6 2.6 1.4 OK OK



Client: .Flood Control District of Maricopa County Sheet
Project .... Ellsworth Channel Design Date: 05/16/2005
Design: Channel Freeboard Check Checked By:

For Proposed Geometry. And Full CIP Flow File Name: CHANNELDEPTHCHECK~LS

Prepared By: .AFC

HEC-RAS Project: Ellsworth Channel.prj
HEC-RAS Plan: Final Plugged Full CIP Q.p07
Equation 6.1 DDMVII: Freeboard =0.2 * (Flow Depth + (V"2/2*g)
River Station Channel Q Total Min Ch EI W.S. Elev Flow Channel Freeboard Freeboard Required Freeboard Freeboard Notes

Station Depth Velocity at left at Right Freeboard Check Left Check Right
Channel Channel (Equation 6.1

Bank Bank DDMVII
(cfs) (ft) (ft) (ft) (ftIs) (ft) (ft)

14569 47330.2 600 1379.9 1385.1 5.2 3.8 2.6 2.6 1.4 OK OK
14501 47398.2 600 1379.9 1385.0 5.2 3.9 2.7 2.7 1.4 OK OK
14491 47408.2 600 1379.8 1385.0 5.2 3.9 2.7 2.7 1.4 OK OK
14451 47448.2 600 1379.8 1384.9 5.1 3.9 2.7 2.8 1.3 OK OK
14400 47499.2 600 1379.8 1384.8 5.1 4.0 2.9 2.8 1.3 OK OK
14300 47599.2 600 1379.7 1384.6 5.0 4.2 2.9 2.9 1.3 OK OK
14200 47699.2 600 1379.6 1384.4 4.8 4.4 3.1 3.1 1.3 OK OK
14100 47799.2 600 1379.5 1384.1 4.6 4.8 3.3 3.3 1.2 OK OK
14000 47899.2 600 1379.5 1384.1 4.6 2.8 2.8 2.3 1.2 OK OK
13900 47999.2 600 1379.4 1384.0 4.6 2.9 2.9 2.3 1.2 OK OK
13800 48099.2 600 1379.3 1383.9 4.7 2.8 3.3 2.3 1.2 OK OK
13700 48199.2 600 1379.2 1383.9 4.7 2.8 3.1 2.3 1.2 OK OK
13600 48299.2 600 1379.1 1383.8 4.7 2.8 3.1 2.2 1.2 OK OK
13500 48399.2 600 1379.1 1383.7 4.7 2.8 3.3 2.2 1.2 OK OK
13400 48499.2 600 1379.0 1383.7 4.7 2.8 3.0 2.2 1.2 OK OK
13300 48599.2 600 1378.9 1383.6 4.7 2.8 3.5 2.2 1.2 OK OK
13200 48699.2 600 1378.8 1383.5 4.7 2.8 2.2 2.2 1.2 OK OK
13100 48799.2 600 1378.7 1383.5 4.7 2.8 2.2 2.2 1.2 OK OK
13000 48899.2 600 1378.7 1383.4 4.7 2.8 2.2 2.2 1.2 OK OK
12900 48999.2 600 1378.6 1383.3 4.8 2.7 2.1 2.1 1.2 OK OK
12800 49099.2 600 1378.5 1383.3 4.8 2.7 2.1 2.1 1.2 OK OK
12700 49199.2 600 1378.4 1383.2 4.8 2.7 2.1 2.1 1.2 OK OK
12600 49299.2 600 1378.3 1383.1 4.8 2.7 2.1 2.1 1.2 OK OK
12500 49399.2 600 1378.3 1383.1 4.8 2.7 2.1 2.1 1.2 OK OK
12400 49499.2 600 1378.2 1383.0 4.8 2.7 2.1 2.1 1.2 OK OK
12300 49599.2 600 1378.1 1383.0 4.9 2.7 2.0 2.0 1.2 OK OK
12200 49699.2 600 1378.0 1382.9 4.9 2.6 2.0 2.0 1.3 OK OK
12100 49799.2 600 1377.9 1382.9 4.9 2.6 2.0 2.0 1.3 OK OK
12000 49899.2 600 1377.9 1382.8 5.0 2.6 2.0 2.0 1.3 OK OK
11900 49999.2 600 1377.8 1382.7 5.0 2.6 3.4 1.9 1.3 OK OK
11800 50099.2 600 1377.7 1382.7 5.0 2.6 3.4 1.9 1.3 OK OK
11700 50199.2 600 1377.6 1382.6 5.0 2.5 1.9 1.9 1.3 OK OK
11600 50299.2 600 1377.5 1382.6 5.1 2.5 2.3 1.8 1.3 OK OK
11500 50399.2 600 1377.5 1382.5 5.1 2.5 2.3 1.8 1.3 OK OK
11400 50499.2 600 1377.4 1382.5 5.1 2.2 2.5 2.0 1.3 OK OK
11300 50599.2 600 1377.3 1382.5 5.2 2.4 2.8 1.7 1.3 OK OK
11 50699.2 600 1377.2 1382.4 5.2 2.4 3 1.7 1.3 OK OK



ra;e;:;t: I . Flood Control District of Maricopa County I Sheet j- If :--
..

Project .... Ellsworth Channel Design Date: 05/16/2005.. ..
Design: Channel Freeboard Check Checked By:

For Proposed Geometry, And Full CIP Flow File Name:' CHANNEL DEPTH CHECK.XLS
Prepared By: .AFC . , .... ..

'.
HEC-RAS Project: Ellsworth Channel.prj . .. ....

HEC-RAS Plan: .... Final Plugged Full CIP Q.p07 ,
Equation 6.1 DDMVII: Freeboard:= 0.2· (Flow Depth + (Vfl2/2*g)

... . '

River Station Channel Q Total Min Ch EI W.S. Elev Flow Channel Freeboard Freeboard Required Freeboard Freeboard Notes
Station Depth Velocity at Left at Right Freeboard Check Left Check Right

Channel Channel (Equation 6.1
Bank Bank DDMVII)

(cfs) (ft) (ft) (ft) (fUs) (ft) (ft)
11100 50799.2 600 1377.1 1382.4 5.2 2.4 2.3 1.7 1.3 OK OK.. ..

OK11000 50899.2 600 1377.1 1382.3 5.3 2.4 2.7 1.6 1.3 OK. , ... .,. .. ..
10900 50999.2 600 1377.0 1382.3 5.3 2.3 3.2 1.6 1.3 OK OK.. .. ,

1.4 OK OK10800 51099.2 600 1376.9 1382.2 5.3 2.3 3.2 1.6..
10700 51199.2 600 1376.8 1382.2 5.4 2.3 2.6 1.5 1.4 OK OK.. ... . . ....

10651 51248.3 600 1376.8 1382.2 5.4 2.3 1.9 1.5 1.4 OK OK, "

OK OK10624 51275.5 600 1376.8 1382.2 5.4 1.7 1.9 1.5 1.4
'" .. ...

OK10614 51285.5 600 1376.7 1382.2 5.4 1.7 1.9 1.5 1.4 OK
51298.3

.. .. : •... --
10601 600 1376.7 1382.2 5.4 2.0 2.8 2.8 1.4 OK OK

'10540 51359.4 600 1376.7 1382.1 5.4 2.0 3.0 3.0 1.4 OK OK
10529 51370.7 600 1376.7 1382.1 5.4 1.8 2.0 2.0 1.4 OK OK
10519 51380.7 600 1376.7 1382.1 5.4 1.8 2.0 2.0 1.4 OK OK
10491 51408.5 600 1376.6 1382.0 5.4 2.3 2.0 2.0 1.4 OK OK
10400 51499.2 600 1376.6 1382.0 5.4 2.3 2.0 2.0 1.4 OK OK
10300 51599.2 600 1376.5 1381.9 5.5 2.3 2.0 2.0 1.4 OK OK
10200 51699.2 600 1376.4 1381.9 5.5 2.2 1.9 1.9 1.4 OK OK
10100 51799.2 600 1376.3 1381.9 5.5 2.2 1.9 1.9 1.4 OK OK
10000 51899.2 600 1376.3 1381.8 5.6 2.2 1.8 1.8 1.4 OK OK
9900 51999.2 600 1376.2 1381.8 5.6 2.2 3.4 1.8 1.4 OK OK
9800 52099.2 600 1376.1 1381.8 5.7 2.1 1.7 1.4 1.4 OK OK
9700 52199.2 600 1376.0 1381.7 5.7 2.1 1.7 1.7 1.4 OK OK
9600 52299.2 1172 1375.9 1381.6 5.6 3.2 2.7 2.7 1.4 OK OK
9500 52399.2 1172 1375.9 1381.5 5.7 2.5 5.6 2.8 1.4 OK OK
9400 52499.2 1172 1375.8 1381.5 5.7 2.5 5.8 2.8 1.5 OK OK
9341 52558.6 1172 1375.7 1381.5 5.8 2.4 4.0 2.8 1.5 OK OK
9315 52584.5 1172 1375.7 1381.5 5.8 2.2 4.5 2.7 1.5 OK OK
9305 52594.5 1172 1375.7 1381.5 5.8 2.4 4.8 2.7 1.5 OK OK
9289 52610.3 1172 1375.7 1381.4 5.8 2.6 3.6 3.6 1.5 OK OK

;;,. ';;;;;"".' •••. ,'..,,·!·,)'·Oc·; .;T'.:/: '."(;;-;'.';;'.,:,':;
'.' ;.

.'

9208 52691.5 1172 1375.6 1381.2 5.6 2.6 3.8 3.8 1.4 OK
9193 52705.7 1172 1375.6 1381.2 5.6 2.4 5.9 2.9 1.4 OK OK
9183 52715.7 1172 1375.6 1381.2 5.7 2.3 5.7 2.9 1.4 OK OK
9154 52745.2 1172 1375.6 1381.2 5.6 2.5 5.3 2.9 1.4 OK OK
9143 52756.2 1172 1375.6 1381.2 5.6 2.5 3.3 3.3 1.4 OK OK
9100 52799.2 1172 1375.5 1381.2 5.7 2.5 5.1 2.8 1.4 OK OK
9000 52899.2 1172 1375.5 1381.2 5.7 2.5 4.9 2.8 1.5 OK OK



Client: Flood Control District of Maricopa County Sheet
Project Ellsworth Channel Design Date: 05/16/2005
Design: Channel Freeboard Check Checked By:

For Proposed Geometry, And Full CIP Flow File Name: CHANNEL DEPTH CHECK.XLS
Prepared By: :AFC

HEC-RAS Project: Ellsworth Channel.prj
HEC-RAS Plan: "Final Plugged Full CIP Q.p07
Equation 6.1 DDMVII: Freeboard =0.2 * (Flow Depth + (V"2/2*g)
River Station Channel Q Total Min Ch EI W.S. Elev Flow Channel Freeboard Freeboard Required Freeboard Freeboard Notes

Station Depth Velocity at Left at Right Freeboard Check Left Check Right
Channel Channel (Equation 6.1

Bank Bank DDMVII
(cfs) (ft) (ft) (ft) (ft/s) (ft) (ft)

8900 52999.2 1172 1375.4 1381.1 5.8 2.4 4.9 2.8 1.5 OK OK
8800 53099.2 1172 1375.3 1381.1 5.8 2.0 4.7 2.0 1.5 OK OK
8700 53199.2 1172 1375.2 1381.1 5.8 2.4 4.2 2.7 1.5 OK OK
8600 53299.2 1744 1375.1 1380.9 5.7 3.6 5.4 2.8 1.5 OK OK
8500 53399.2 1744 1375.1 1380.8 5.7 3.6 4.1 2.8 1.5 OK OK
8400 53499.2 1744 1375.0 1380.7 5.8 3.6 4.0 2.8 1.5 OK OK
8300 53599.2 1744 1374.9 1380.6 5.8 3.6 4.3 2.8 1.5 OK OK
8200 53699.2 1744 1374.8 1380.6 5.8 3.6 4.6 2.7 1.5 OK OK
8100 53799.2 1744 1374.7 1380.5 5.8 3.6 4.8 2.7 1.5 OK OK
8000 53899.2 1744 1374.7 1380.4 5.8 3.6 2.7 2.7 1.5 OK OK
7900 53999.2 1744 1374.6 1380.4 5.8 3.6 3.1 2.7 1.5 OK OK
7800 54099.2 1744 1374.5 1380.3 5.8 3.6 3.1 2.7 1.5 OK OK
7700 54199.2 1744 1374.4 1380.2 5.8 3.6 3.1 2.7 1.5 OK OK
7600 54299.2 1744 1374.3 1380.1 5.8 3.6 3.1 2.7 1.5 OK OK
7500 54399.2 1744 1374.3 1380.1 5.8 3.6 3.6 2.7 1.5 OK OK
7400 54499.2 1744 1374.2 1380.0 5.8 3.6 3.7 2.7 1.5 OK OK
7300 54599.2 1744 1374.1 1379.9 5.8 3.6 3.5 2.7 1.5 OK OK
7200 54699.2 1744 1374.0 1379.9 5.8 3.6 3.7 2.7 1.5 OK OK
7100 54799.2 1744 1373.9 1379.8 5.9 3.5 3.8 2.6 1.5 OK OK
7000 54899.2 1744 1373.9 1379.7 5.9 3.5 4.4 2.6 1.5 OK OK
6900 54999.2 1744 1373.8 1379.7 5.9 3.5 4.4 2.6 1.5 OK OK
6800 55099.2 1744 1373.7 1379.6 5.9 3.5 4.3 2.6 1.5 OK OK
6700 55199.2 1744 1373.6 1379.5 5.9 3.5 4.5 2.6 1.5 OK OK
6688 55211.5 1744 1373.6 1379.5 5.9 3.5 3.8 2.6 1.5 OK OK
6675 55224.0 1744 1373.6 1379.5 5.9 3.5 4.4 2.6 1.5 OK OK
6663 55236.4 1744 1373.6 1379.4 5.9 4.0 5.0 2.7 1.5 OK OK
6647 1744 1373.6 1379.3 5.8 4.6 6.2 6.2 1.5 OK OK

6586 55313.2 1744 1373.5 1378.3 4.8 5.5 7.2 7.2 1.3 OK OK
6571 55327.7 1744 1373.5 1378.4 4.9 4.8 5.9 5.7 1.3 OK OK
6559 55340.1 1744 1373.4 1378.4 4.9 4.4 5.8 5.6 1.3 OK OK
6547 55352.6 1744 1373.4 1378.3 4.9 4.4 5.7 5.4 1.3 OK OK
6527 55372.2 1744 1373.4 1378.3 4.9 4.4 5.5 4.0 1.3 OK OK
6500 55399.2 1744 1373.4 1378.3 4.9 4.4 5.9 5.5 1.3 OK OK
6400 55499.2 1744 1373.2 1378.2 4.9 4.4 6.0 5.8 1.3 OK OK
6300 55599.2 1744 1373.1 1378.0 5.0 4.4 6.4 6.6 1.3 OK OK
6 55699.2 1744 1372.9 1377.9 5.0 4.4 8 7.4 1.3 OK OK



Client· Flood Control District of Maricopa County Sheet J;-q..
ProjeL .Ellsworth Channel Design Date: 05/16/2005
Design: Channel Freeboard Check Checked By:

For Proposed Geometry, And Full CIPFlow File Name: CHANNEL DEPTHCHECK.XlS··

Prepared By: AFC

HEC-RAS Project: Ellsworth Channel.prj
HEC-RAS Plan: Final Plugged Full CIP 0.p07
Equation 6.1 DDMVII: Freeboard = 0.2 * (Flow Depth + (V"2/2*g)
River Station Channel o Total Min Ch EI W.S. Elev Flow Channel Freeboard Freeboard Required Freeboard Freeboard Notes

Station Depth Velocity at left at Right Freeboard Check left Check Right
Channel Channel (Equation 6.1

Bank Bank DDMVII
(cfs) (ft) (ft) (ft) (tUs) (ft) (ft)

6100 55799.2 1744 1372.8 1377.8 5.0 4.4 6.7 7.3 1.3 OK OK
6000 55899.2 1744 1372.7 1377.6 5.0 4.4 6.8 6.8 1.3 OK OK
5900 55999.2 1744 1372.5 1377.5 5.0 4.4 6.9 7.2 1.3 OK OK
5800 56099.2 1744 1372.4 1377.4 5.0 4.3 6.9 7.6 1.3 OK OK
5700 56199.2 1744 1372.2 1377.3 5.0 4.3 6.7 6.8 1.3 OK OK
5600 56299.2 1744 1372.1 1377.2 5.1 4.3 6.6 6.2 1.3 OK OK
5500 56399.2 1744 1372.0 1377.0 5.1 4.3 6.3 5.9 1.3 OK OK
5400 56499.2 1744 1371.8 1376.9 5.1 4.2 6.1 5.2 1.3 OK OK
5300 56599.2 1744 1371.7 1376.8 5.1 4.2 5.9 5.3 1.4 OK OK
5200 56699.2 1744 1371.5 1376.7 5.2 4.2 5.4 5.0 1.4 OK OK
5100 56799.2 1744 1371.4 1376.6 5.2 4.1 4.9 3.5 1.4 OK OK
5000 56899.2 1744 1371.3 1376.5 5.2 4.1 4.7 4.3 1.4 OK OK
4900 56999.2 1744 1371.1 1376.4 5.3 4.1 4.5 4.4 1.4 OK OK
4800 57099.2 1744 1371.0 1376.3 5.3 4.0 4.2 3.5 1.4 OK OK
4700 57199.2 1744 1370.8 1376.2 5.4 4.0 3.6 3.4 1.4 OK OK
4674 57225.2 1744 1370.8 1376.2 5.4 4.0 3.6 3.6 1.4 OK OK
4664 57235.2 1744 1370.8 1376.2 5.4 4.0 3.6 3.6 1.4 OK OK
4600 57299.2 1744 1370.7 1376.1 5.4 3.9 3.4 3.4 1.4 OK OK
4500 57399.2 1744 1370.6 1376.0 5.5 3.9 3.3 3.3 1.4 OK OK
4400 57499.2 1744 1370.4 1375.9 5.5 3.8 3.3 3.3 1.4 OK OK
4300 57599.2 1744 1370.3 1375.9 5.6 3.8 3.2 3.2 1.5 OK OK
4200 57699.2 1744 1370.1 1375.8 5.6 3.7 3.2 3.2 1.5 OK OK
4100 57799.2 1744 1370.0 1375.7 5.7 3.7 3.1 3.1 1.5 OK OK
4000 57899.2 1744 1369.9 1375.6 5.8 3.6 3.0 3.0 1.5 OK OK
3900 57999.2 1744 1369.7 1375.6 5.8 3.5 3.0 3.0 1.5 OK OK
3800 58099.2 1744 1369.6 1375.5 5.9 3.5 2.9 2.9 1.5 OK OK
3700 58199.2 1744 1369.4 1375.4 6.0 3.4 2.8 2.8 1.5 OK OK
3600 58299.2 1744 1369.3 1375.4 6.1 3.4 2.7 2.7 1.6 OK OK



Clier>' .Flood Control District of Maricopa County Sheet -q-
Projl Ellsworth Channel Design Date: 05/16/2005
Design: Channel Freeboard Check Checked By:

For Proposed Geometry, And Full CIP Flow File Name: CHANNEL DEPTH CHECK.XlS
. .

Prepared By: AFC

HEC-RAS Project: Ellsworth ChanneLprj
HEC-RAS Plan: Final Plugged Full CIP Q.p07
Equation 6.1 DDMVII: Freeboard =0.2 * (Flow Depth + (V"2/2*g)
River Station Channel QTotal Min Ch EI W.S. Elev Flow Channel Freeboard Freeboard Required Freeboard Freeboard Notes

Station Depth Velocity at left at Right Freeboard Check left Check Right
Channel Channel (Equation 6.1

Bank Bank DDMVII
(ft) (ttl

3400 58499.2 1744 1363.0 1369.2 6.2 3.3 6.8 6.6 1.6 OK OK
3300 58599.2 1744 1362.8 1369.2 6.4 3.2 5.1 6.2 1.6 OK OK
3200 58699.2 1744 1362.6 1369.1 6.6 3.0 4.4 5.4 1.7 OK OK
3100 58799.2 1744 1362.3 1369.1 6.8 2.9 4.3 6.3 1.7 OK OK
3000 58899.2 1744 1362.1 1369.0 7.0 2.8 4.0 6.4 1.8 OK OK
2900 58999.2 1744 1361.8 1369.0 7.2 2.7 3.8 5.0 1.8 OK OK
2800 59099.2 1744 1361.6 1369.0 7.4 2.6 3.7 4.3 1.9 OK OK
2700 59199.2 1744 1361.4 1369.0 7.6 2.3 4.2 3.9 1.9 OK OK
2654 59245.2 1744 1361.3 1369.0 7.7 2.3 3.9 3.2 1.9 OK OK
2608 59291.2 1744 1361.2 1368.8 7.7 3.3 3.6 2.6 2.0 OK OK
2598 59301.1 1744 1361.1 1368.7 7.6 3.9 3.8 3.8 2.0 OK OK
2581 59318.1 1744 1361.1 1368.5 7.4 5.3 3.5 3.5 2.0 OK OK

2557 59342.1 1744 1361.1 1365.2 4.1 9.5 6.0 6.0 1.4 OK OK
2542 59357.2 1744 1361.0 1365.0 3.9 8.0 6.2 2.6 1.2 OK OK
2532 59367.2 1744 1361.0 1365.1 4.0 6.7 6.1 5.1 1.2 OK OK
2513 59386.0 1744 1361.0 1365.1 4.2 5.6 6.1 4.3 1.2 OK OK
2400 59499.2 1744 1360.7 1364.8 4.2 5.5 6.8 4.8 1.2 OK OK
2300 59599.2 1744 1360.4 1364.6 4.2 5.5 7.8 4.7 1.2 OK OK
2200 59699.2 1744 1360.2 1364.3 4.2 5.5 8.7 4.8 1.2 OK OK
2100 59799.2 1744 1359.9 1364.1 4.1 5.5 8.4 5.2 1.2 OK OK
2000 59899.2 1744 1359.7 1363.8 4.2 5.6 7.9 4.3 1.2 OK OK
1900 59999.2 1744 1359.4 1363.6 4.2 5.5 7.6 4.7 1.2 OK OK
1800 60099.2 1744 1359.2 1363.3 4.1 5.5 8.5 4.2 1.2 OK OK
1700 60199.2 1744 1358.9 1363.1 4.1 5.6 8.3 3.9 1.2 OK OK
1600 60299.2 1744 1358.7 1362.8 4.2 5.6 8.3 4.1 1.2 OK OK
1500 60399.2 1744 1358.4 1362.6 4.1 5.5 2.1 2.1 1.2 OK OK
1400 60499.2 1744 1358.2 1362.3 4.1 5.6 8.4 6.8 1.2 OK OK
1300 60599.2 1744 1357.9 1362.1 4.1 5.6 7.4 3.4 1.2 OK OK
1200 60699.2 1744 1357.7 1361.8 4.1 5.5 7.5 3.2 1.2 OK OK
1100 60799.2 1744 1357.4 1361.6 4.1 5.6 7.1 3.2 1.2 OK OK
1000 60899.2 1744 1357.2 1361.3 4.1 5.6 6.9 2.1 1.2 OK OK
900 60999.2 1744 1356.9 1361.0 4.1 5.6 8.1 2.1 1.2 OK OK
800 61099.2 1744 1356.6 1360.8 4.1 5.6 2.9 2.1 1.2 OK OK
700 61199.2 1744 1356.4 1360.5 4.1 5.6 6.8 2.1 1.2 OK OK- .

600 61299.2 1744 1356.1 1360.3 4.1 5.5 6.8 7.5 1.1 OK OK



Client:
Project
Design:

Flood Control District of Maricopa County
Ellsworth Channel Design
Channel Freeboard Check
For Proposed Geometry, And Full CIP Flow..

Prepared By: .AFC .

HEC-RAS Project: .Ellsworth Channel.prj
HEC-RAS Plan: . Final Plugged Full CIP Q.pO?
Equation 6.1 DDMVII: Freeboard:::: 0.2· (Flow Depth + (V"2/2·g)
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05/16/2005
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.Date:
.Checked By: .
File Name: CHANNEL DEPTH CHECK.XLS

Client:
Project
Design:

, .Flood Control District of Maricopa County
.... Ellsworth Channel Design ' . .. .

.. ]Channel Freeboard Check' -. .

For Proposed Geometry, And I'nt~rimCiP'Flow, Flow Downstrei'll~ REDUCED
by amount that escapes downstream'of Culvert C6 . ,. . """ .

Prepar~d By:' :.AF.G... "'.:~._ ..:'.-- ..._......".-.. ::.. :_ .... .'~' _: _ _... , . '"'' .... _... ..:.:~.::
HEC-RAS Project: Ellsworth Channel.prj:· - '" - ,.-. -- -'- _..-.;-- :.:_::~.

HEC-RAS Plan: . Final Unplugged'int CIP'o Weir No Berm.p03 .. ---.. -. ----,... " - '- ..

River Station Channel 0 Total Min Ch EI W.S. Elev Flow Channel Freeboard Freeboard Required
Station Depth Velocity at Left at Right Freeboard

Channel Channel (Equation 6.1
Bank Bank DDMVII

Freeboard
Check Left

Freeboard
Check Right

Notes

(cfs) (ft) (ft) (ft) (ftls) (ft) (ft)

15871 349 1 1387.9 4.5 4.1
15856 46043.7 349 1383.4 1388.0 4.6 3.3... ...

;

15846 46053.7 349 1383.4 1388.0 4.6 3.3 N/A... . . '-4.5 ..... . ....- ."~ ..
15827 ; 46072.6 349 1383.4 1387.9 3.3 N/A.. .....
15809 46090.2 349 1383.4 1387.9 4.5 3.4 N/A
15800 46099.2 349 1383.4 1387.9 4.5 3.4 N/A
15700 46199.2 349 1383.3 1387.8 4.5 3.4 N/A
15600 46299.2 349 1383.3 1387.7 4.4 3.5 N/A
15550 46349.2 349 1383.2 1387.6 4.4 3.5 N/A
15460 46439.2 349 1387.5 4.3 3.5 N/A
1 46449.2 1 5.6

15192 46707.2 349 1380.4 1387.4 7.0 1.7 0.9 N/A N/A N/A
15100 46799.2 349 1380.3 1387.4 7.0 1.3 0.8 N/A N/A N/A.. . ......

15000 46899.2 349 1380.3 1387.4 7.1 1.3 0.8 N/A N/A N/A
14900 46999.2.., .. 349 1380.2 1387.4 , 7.2 1.3 0.7 N/A N/A N/A. ...
14800 47099.2 349 1380.1 1387.3 7.3 1.3 0.6 N/A N/A N/A
14700 47199.2 349 1380.0 1387.3 7.3 1.2 0.6 N/A N/A N/A
14600 47299.2 349 1379.9 1387.3 7.4 1.2 0.5 N/A N/A N/A
14579 47320.2 : 349 1379.9 1387.3 7.4 1.2 0.5 N/A N/A N/A

17100 44799.2 349. 1384.2 1389.1 .... 4.9 2.5 ....__ 3.0 3.0 N/A . __ ... N/A N/A.. .. ....
17000 44899.2 349....J ..1384.1 1389.0 4.9 2.5 3.4 3.0 N/A, NIp... ..'" ...._ N/A
16900 : 44999.2 _._ .. 349 . J384.1. ; 1388.~ 4.9 _ .2:5, .. ~.3.4 3.0':·.:~. -.···..'t~/A'" .·.:·--· __N/A N/A
16800 45099.2 349: 1384.0 : 1388.8 4.8: 2.5 '3.3 3.0 N/A N/A N/A
16700 -i ..45199:.2 .:-.. 349 --·,----1383.9·· .. '1388.8":-'4:13' 2:5 ... ,. 3:3..:'.'::'L.'·::.3.0 ..--:~~::,..': N/A .... ,.. .. _N/A N/A' .----.: ...:~ ....
16600 . 45299.2 "'-'349 .--:. 1383.9"-: 1388.7 :'4.8.... ,.... 2.5 : 3.4 3.0 N/A N/A--···---NiA.. ·· ....
16500 45399.2 349-·-.... j ....1383,a· '1388.6 4.8: 2:6"--':-'''' 3:4..---'----·-'-i1~·~·:':_::r:W~·:·--·.:::'_:·:- N/A·· .. ..,~ -. ·N/A'·~'· .. ...-. - ..
16400 : 45499.2 ';--'-"349 ·---:··1383:8':· 1388.6' ;----4.8 2.6 i 3.5"" ;'--3.1 ; N/A N/A N/A
16300"-1" 45599.2'" .-. 349' .. ·1383,i·"----1388.5· 4.8--' ·· ..·2:6··;-----3:6 -.-.,.,.- ... i'1''''' ..--·----NiA-··---.... -·· ..·N/A·--.. ···.. ----·N/A
16200 45699.2 349 . -.; 1383.6 ; 1388.4. 4.8 : 2.6 3.5 ':3:'f - .,..... N/;;"-- . -- .. ··--·N/A ..·: .. --. N/A
16100 ---... 45799·.2.. ---··349 -':'j383~6: : '.. 1388.3, ·~--~.8:':':--.- 2.~ ..... ';3':4 -- - ;--.. :.. :.--~ ..·;':'N/A .... _c. N/A,':-':'~'_,: 'NiA ..
16000 45899.2: 349 1383.5, 1388.2' 4.7 2.6: 3.4 N/A N/A N/A

_........... • . ... •.. .• ---- "-"'!"

15967 45932.7 349 1383.5 1388.2 4.7 2.6 3.4 N/A N/A N/A
15948 45951 349 1 1388.2""4.7 2.0·· .. ·.. ·3.4 'N/A .... N/A N/A.. .... -_.. - ~.. " _... , .. _..
15938 349 1 1388.2 4.7 2.1 3.5 N/A N/A N/A

N/A



NotesFreeboard
Check Right

05/16/2005; ,.- .

Freeboard
Check Left

CHANNEL DEPTH CHECK.xLS
'" -

Freeboard Freeboard Required
at Left at Right Freeboard

Channel Channel (Equation 6.1
Bank Bank DDMVII

River Station Channel Q Total Min Ch EI W.S. Elev Flow Channel
Station Depth Velocity

Client:
Project
Des.ign:

Flood Control District of Maricopa County . . .._. . Sheet
;Ellsworth Channel Design·· . . ....-.--.... " Date:

...Channel Freeboard Check .... -- . . .. . .Checked By:

--:For Proposed Ge·ometry; An-cfinte-rim CIP Fiow; Fiow-Dowrlstrea~'REbUCED .File Na'ma:
.-, by amount that escapes do'wnstream of CuIvertC6 ..--._. -__ .. i·~_-~ ....:__.__:__:~_--::._. .. .I~~--" -.-

PreparEJd By: :AF¢ .- .. :...-_~_: .. ··:=···-.·-.T.~_-:-~·- .. ["-._-.-- ..,------- ..-._. .,..._ .__ .. _.____----.. ----.. ''''- -...-. -':::."
.. . -. .._ -. -,- _ ;.- "._. .. _. __ _ _ --_ .. _- -_ ..--: .", _ .. - __ .~ --. , _.._.. . .._ _ .. --_ - -_ _.

HEC-RAS Project: :Ellsworth Channel.prj , ,
HEC-RAS Plan: .. - "'---'Fina-' UnplUfJ9Eld int cipd We-ir-No Berm.p-03 -.-

(cfs) (tt) (tt) (tt) (ftIs) (tt) (ft)

14569_ ..__ .; 473302 349 1379.~.. ,.J387:3 7.4 1.2 0.5__ 0.5 N/A_...____ ,_N/A. __.. __ .N/A
14501 47398.2 349, 1379.9 ; 1387.3 7.5, 1.2 0.4 0.4 N/A N/A N/A

. 14491 - -. 47408.2 ,. --- 349· "j -'1379.8 : ~1387.3 7.5: 1.:2" ----: ... 0.4 0.4 N/A: N/A 'N/A',

14451 47448.2' 342 . 1379.8 '1387.3 7.5 1.2 0.4 0.4 N/A N/A N/A
14400 47499.2 309: 1379.8 1387.3 7.5 1.0 0.5 0.3 N/A N/A N/A
14300 47599.2 246 1379.7 1387.3 7.6 0.8 0.3 0.3 N/A N/A N/A
14200 47699.2 190. ,. 1379.6 1387.3 7.7 0.6; 0.2 0.2 N/A N/A N/A
14100 47799.2 141 1379.5 1387.3 7.8 0.5 0.1 0.1 N/A N/A N/A

.14000 .47899.2 ... 21,·'" 1379.5 1387.3 7.80.0 .-0.4 -1.0 . N/A· , N/A N/A
. 13900 47999.2' 2330 1379.4 ," 1386.8 7.4 5.3 0.1 -0.5, . N/A N/A . N/A '

13800, , ,48099.2 ' ,?149 .,1379~3 " , 1386.7 ,7.4 4.9, ' 0.6 -0.5 . N/A ' N/A " N/A
.13700' 48199.21Q86 '. 1379.2· 1386.67.4 '4.7 0.3 -0.5 >,N/A N/A N/A
13600 48299.2 .1S76 1379.1' 1386.5 7.4 4.4 0.3 -0.5 N/AN/A N/A
13500 ., -48399.2 '1826 ,1379.1 1386.4 7.4 4.3 0.6 -0.5 N/A . N/A .,. N/A

'. 13400 48499.21801137~.0 1386.3 7.4 4.3 0.3 -0.5 N/AN/A N/A
13300 48599.2; 1790 1378.9 1386.2 7.3 4.3., ,,' 0.8-0.5 N/AN/A N/A

,13200 48699.2 .1781 1378.8 1386.2 7.3 4.3-004, ,,-0.4 N/A N/A N/A
13100 48799.2 1777 1378.7 1386.1 7.3 4.2 ' -0.4 -0.4 N/A N/A N/A

.13000,; 48899.2 ,1777 1378.7 1386.0 7.3 4.1 -0.4·' -0.4 N/A N/A N/A
"12900' 48999.21762"· 1378.6 1385.9 " 7.34.1 -0.4-0.4 N/A N/A N/A

12800' 49099.2 1711 1378:5' 1385.8 7.3 3.9 -0.4 '-0.4 N/A N/A N/A .'
12700 ' 49199.21692 1378.4, 1385.8 7.4 3.7 -0.5 -0.5 N/A ... N/A . N/A
12600 49299.2'1690 1378.3' 1385.8 7.4 3.4 . -0.5 -0.5 N/A N/A N/A
1250049399.2 ,.1689 "1378.3, 1385.7 7.4 '3.5 -0.5 -0.5 N/A N/A , N/A
12400 4949~.2 1~88·' 1378.2 1385.6 7.4 ' 3.7 ," -0.5 -0.5 N/A N/A ' N/A
12300' 49599.2' ·1688 1378.1 1385:5 7.4 3.7 -0.5 -0.5 N/A ," N/A. N/A
1220049699.2 ' 16881378.01385.5, 7.4 3.6 -0.5 -0.5. N/A N/A N/A

, 12100 49799.2 1688 1377.9 1385.4: 7.4 ,3.7 -0.5,-0.5 ' N/A ' ,N/A,' N/A
. 1200(l ,.49899.2 . 1688: 1377.9 ,1385.3, 7.5. 3.7 -0.6 -0.6 N/A. N/A 'N/A

,,11900' .49999.2. ,,1688 1377.8 1385.2 7.5 3.8-0.6, -0.6 N/AN/A . N/A
11800 '" 500~9.2 ' ..1688 , ,.1377:7 .1385..1 7.4, . 3.9-0.5 -0.5 N/AN/A N/A
1,1700 '50199.2 . 1688 ,1377.6' ··,1385.1 7.5 ·,3.9' -0.5" . -0.5 N/A NiA ' . . N/A

·11600 50299.2 1688· 1377.5 1385.0 7.5 "3.9' -0.1 '.0.6' N/A 'N/A N/A
11500',50399.21688 '1377.5 1384.9· 7,.5 3.6 -0.1. . ~0.6NiA :.' N/A.. ,. ,N/A
11400 ',"50499.2 1688 1377.4 1384.9 ·7.5 3.5 0.1:-0.4 N/A .. N/A " N/A .
11 50599.2, 1688 1377.3' '. 1384.7 7.5 4.0 .5' '-0.6 " N/A " N/A ' N/A .



Client
Project
Design:

CHANNEL DEPTH CHECK.XLS.. .. . ....

,Flood Control District of Maricopa County
:Ellsworth Channel Design -' ... ". -;

.Channel Freeboard Check i

For Proposed GeometrY. Anti interim 'CIP Flow, Flow Downstream REDUCEo""- .
by amoimtthat escapes downstream of Culvert C6 . .. ., '. '!

PreparedBy:AFQ_ -_ "1"-- ,.,: .• :.'... • -',.- •... -.:,': ,..

~ .. . -- .. ._.. , -. .. . ".' -. . " . .. . . . - .
HEC-RAS Project: Ellsworth Channel.prj , ,
HEC·RAS pian:' . Final U'nplugged Int CIP Q Weir No Berm.p03

".SheeL.. J- 'f:
Date:
Checked By:
.File Name:

05/16/2005

River Station Channel Q Total Min Ch EI W.S. Elev Flow Channel
Station Depth Velocity

Freeboard .Freeboard Required
at Left at Right Freeboard

Channel Channel (Equation 6.1
Bank Bank DDMVII

Freeboard
Check Left

Freeboard
Check Right

Notes

(cfs) (ft) (ft) (ft) (ftfs) (ft) (ft)
. 'J1200 '. '. 50699;2 . 1688 .···1377,2< 1384.7 7.5;, 4.0 .. 0,0/ .,·0,6· .... N/A ..N/A N/A ..
'11100 .50799.2.,;<1688····1377.1 1384.6"7.4' 4.0",: 0.1"-0.6.•.. N/A'·. >;N/A.· <N/A·····

1100050899.2 ..1688.1377.1.. 1384.5 7.5' 4.0.'0.5·" ,·0.6 ..... . '. N/A' . N/A' ' .• 'N/A •. :,'
10l:lQO .50999.2'. 16881377.0 1384A '7.5.. 3.91.1. -0.6 .'N/A·'NiA N/A

. 10800. .51099;2'1688 1376.9" 1384.4 . 7.53
3

..8
7

./.... '" .... '.: ... '.01 .. 51 .....:•.'...... ', .••0
0

.. 6
6

..'.... :•.• " N/k.':N/A' . N/A
/10700'.', 51199.2 .:1688 1376.8: 1384.3·' 7.5' NlA N/AN/A .

10651 51248:31688 .1376~8 . 1384.2 7.4" 4.0<,::-0.1 -0.5 N/A- N/A,.N/A
10624 51275.5. ·1688 . 1376:8, 1384.2>,.7.5 3::L -0.2',' '-0.6 '. N/A N/A N/A'
10614 '51285.5' '1688 ..1376.7 .: . 1384.2 7.5 3.1 ·-0.2" ". -0.6 ;.... . N/A N/AN/A'

10601 51298.3 tg;~~~1;3~76l~'lP7~1i~:£1~~Iii~~~~~:::l,~70f.4~~~~J~j:J:.~;:,\4i?:'i]1~~l:~fll~rfiq;~I:~tr;~~~~~~~~~O .~9i1~;~r!"jji:~~;~;;JN~/~~A~~~e~i~f~\~~;~2:t;,i]NN!/'.~A ~~;~~~~!';~~::)~'JiN"ij/1 A~)~*~~~;:~~'t'{li[~~~~~E~jj~ilH

N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A

-, ....
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A
N/A

10540 51359.4 1688 1376.7 1383.8 7.1 4.3 1.2 1.2
10529 51370.7 1688 1376.7 1383.9 7.2 3.7 0.2 0.2
10519 51380.7 1688 1376.7 1383.9 7.2 3.5 0.2 0.2
10491 51408.5 1688 1376.6 1383.7 7.1 4.3 0.3 0.3
10400 51499.2 1688 1376.6 1383.6 7.1 4.3 0.3 0.3.,. ..
10300 51599.2 1688 ;..1376.5 1383.5 7.0 4.3 0.4 0.4. .
10200 51699.2 1688 1376.4 1383.4 7.0 4.4 0.4 .. ; 0.4...
10100 51799.2 1688 . , 1376.3 1383.3 7.0 : 4.4 0,4 0.4

"

10000 51899.2 1688 1376.3 1383.2 6.9 4.4 0.5 0.5...
9900 51999.2 1688 1376.2 1383.1 6.9 4.5 2.1 0.5
9800 52099.2 1688 1376.1 1383.0 6.9 4.5 0.5 0.2
9700 52199.2 1688 1376.0 1382.8 6.8 4.6 0.6 0.6
9600 52299.2 2035 1375.9 1382.6 6.7 4.3 1.6 1.6.....
9500 52399.2 2035 1375.9 1382.6 6.7 3.4 4.5 1.8
9400 52499.2 2035 1375.8 1382.5 6.8 3.4 4.8 1.7
9341 52558.6 2035 1375.7 1382.5 6.8 3.4 3.0 1.7
9315 52584.5 2035 1375.7 1382.5 6.8 3.2 3.5 1.7
9305 52594.5 2035 1375.7 1382.5

• 1
6.8 3.4 3.8 1.7

0.3 2035 1375.7 1382.4 2.6 2.6

9208 52691.5 2035 1375.6 6.6 3.9 2.8 2.8
9193 52705.7 2035 1375.6 1 6.6 3.5 4.9 1.9
9183 52715.7 2035 1375.6 1382.2 6.6 3.3 4.8 1.9
9154 52745.2 2035 1375.6 1382.2 6.6 3.5 4.3 1.9..
9143 52756.2 2035 1375.6 1382.2 6.6 3.5 2.3 2.3
9100 52799.2 2035 1375.5

"'1'

1382.1 6.6 3.5 4.2 1.9



Client: ,Flood Control DIstrictof ~ari~p.a. ~ounty.. .: _.... .. . .. _._. ., . ..Sheet _.-:.cr... .. ... _. ., .
Project .. _ ;Ellsworth Channel Design' ' .. _. __ .. . _. _. _ . __..__ . ,Date:.__ :.. _ 05/16/2005_ _ ..
Desi[;jn: .-'Channel Freeboard check--'" ':-, ,Checked By:

For Proposeci"GEu)m'etrY,And interim-C'jp-F-Iow, Flow-Downstream REDUCED" ..._. __ File Name:·_ CHAN'NEL DEPTH -CHECK.xLs·
. :by amount that escapes-downstream of Culvert C6'- j '" .- -. .-- .. --_.-.-- _.. -..... • ...-- --_.-

prepa·r~dB)<~~C~~·.·~:.·'.:; ~:- .~:.:._::: ~_ :_~_ : - --_~::-"'_~~;.-'_:.:_-.-':' __:.:.='-'~'" _. "'" '" -.
HEC-RAS Project: . ... · ..Ellsworttidiannel.pr( · . - ". . .i.. . __ .. .

HEC-RAS Plan: ., . - Final unphjgged Int CIP Q' wefr No Bel-iii.p03 -._. . _.. . . - ..
River Station Channel Q Total Min Ch EI W.S. Elev Flow Channel Freeboard Freeboard Required

Station Depth Velocity at Left at Right Freeboard
Channel Channel (Equation 6.1

Bank Bank DDMVII

Freeboard
Check Left

Freeboard
Check Right

Notes

(cfs) (ft) (ft) (ft) (ftIs) (ft) (ft)

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A'
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A........ _. ,...

N/A
N/A
N/A

;-_.. N/A
. - _ .

N/A
N/A
N/A
N/A

... ". "._..-....
N/A
N/A
N/A...... -- ...

N/A...........-.-....
N/A
N/A"" ....

N/A....... _..

N/A
N/A
N/A
N/A
N/A
N/A
N/A............
N/A
N/A

2382 1373.5 1379.2 5.7
2382 1373.5 1379.3 5.8 N/A N/A
2382 1373.4 1379.3 5.8 N/A N/A
2382 , 1373.4 1379.3 5.8 N/A N/A...-.... . .

N/A2382 1373.4 1379.2 5.8 N/A
2382 1373.4

,.
1379.2 5.9 N/A N/A

2382 1373.2 1379.1 5.9 N/A N/A.......... . ..............
2382 1373.1 1379.0 5.9 N/A N/A

55313.2
55327.7
55340.1 .......
55352.6
55372.2 i

55399.2
55499.2
55599.2

6586
6571

.. 'l'

6559
6547
6527
6500
6400
6,



Clien'
ProjE.
Design:

05/16/2005
Flood Control District of Maricopa County
'Ellsworth Channel Design . ... ,. .

,Channel Freeboard Check
- _. _. •.. 0._

For Proposed Geometry, And Interim CIP Flow, Flow Downstream REDUCED
.by amount that escapes downstream of Culvert C6 .. .. ...

Prepared By: ,AFC' .. . ;.. . . ...

HEC-RAS Project: ·EllsworthChannel.prj ,.
HEC-RAS Plan: Final Unplugged IntCIP Q Weir No Berm.p03

Sheet £~ if
Date:.. ~ .... ,-

..Checked By: .
File Name: .CHANNEL DEPTH C'HECK.XLS

River Station Channel Q Total Min Ch EI W.S. Elev Flow Channel
Station Depth Velocity

Freeboard Freeboard Required
at Left at Right Freeboard

Channel Channel (Equation 6.1
Bank Bank DDMVII

Freeboard
Check Left

Freeboard
Check Right

Notes

• ~- 1 •

.......

,

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A.......... "

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

•.... !.

(ft) (tus) (ft) (ft)

5.9 4.8 5.9 6.4 N/A N/A
5.9 4.8 5.8 6.4 N/A N/A
5.9 4.8 5.9 5.8 N/A N/A
6.0 4.7 6.0 6.2 N/A N/A
6.0 4.7 5.9 6.6 N/A N/A
6.0 I 4.7 5.7 5.8 N/A N/A
6.0 4.7 5.6 5.3 N/A N/A
6.0 4.6 5.4 4.9 N/A N/A
6.1 4.6 5.1 4.2 N/A N/A
6.1 4.6 4.9 4.3 N/A N/A
6.1 4.5 4.4 4.0 N/A N/A
6.2 4.5 3.9 2.5 N/A N/A
6.2 i 4.5 3.7 3.3 N/A N/A............
6.3 4.4 3.5 3.4 N/A N/A
6.3 4.4 3.2 2.6 N/A N/A
6.4 4.3 2.6 2.5 N/A N/A

•• - _ ••• 0 ••• __

6.3 4.4 2.6 2.6 N/A N/A
6.3 4.4 2.6 2.6 N/A N/A
6.4 4,3 2.4 2.4 N/A N/A............ __....

6.5 4.3 2.4 2.4 N/A N/A
6.5 4.2 2.3 2.3 N/A N/A
6.6 4.2 2.2 2.2 N/A N/A
6.6 4.1 2.2 2.2 N/A N/A- _., .-.. ..•.. -----_..-....
6.7 .. L 4.0 2.1 .. ; 2:1.. N/A N/A
6.8 4.0 2.0 I 2.0 N/A N/A,: -. .- ".-.-_ ---,_ '-. ..__ .. '. ,- "' ..

6.8 3.9 2.0 2.0 N/A N/A
6.9 '; 3.9 1.9·'· . 1.9 N/A N/A

..- -". --- - '"
! 7.0 3.8 1.8 1.8 N/A N/A

7.1 3.7--"· 1.7 1.7 N/A i N/A
;t;'"~7:'':''::,

.",'"

(cfs) (tt) (tt)

2382 1372.9 1378.8
2382 1372.8 1378.7
2382 1372.7 1378.6
2382 1372.5 1378.5
2382 ..... 1372.4 1378.3
2382 1372.2 1378.2

•.• j

2382 1372.1 1378.1
2382 1372.0 1378.0
2382 : 1371.8 1377.9
2382 : 1371.7 1377.8
2382 ! 1371.5 1377.7.. ,
2382 1371.4 1377.6
2382 1371.3 1377.5
2382 : 1371.1 .. 1377.4
2382 1371.0 : 1377.3
2382 . 1370.8 1377.2
2382 1370.8 1377.2. .

2382 1370.8 1377.1
2382 1370.7 1377.1
2382 1370.6 1377.0
2382 1370.4 1376.9
2382 1370.3 1376.8
2382 1370.1 1376.8
2382 1370.0 1376.7
2382 '; 1369.9' 1376.6

: . 2382 1369.7, 1376.6 '
. '2382; '1369.6' .. 1376.5

2382 1369.4 1376.4
2382 1369.3: 1376.4

$tl;;;~~"~·6··
{"U:;<~~~l~v(. ,
i", ""~;"!'3:76

'37-"
'C;lo"

.~A

6200
6100
6000
5900
5800
5700
5600
5500
5400
5300

5200 ..... , ...
5100
5000
4900
4800
4700
4674
4664
4600
4500
4400
4300
4200 ... ,
4100
4000
3900
3800
3700
3600



Client· Flood Control District of Maricopa County Sheet
Proje .Ellsworth Channel Design Date: 05/16/2005
Design: Channel Freeboard Check Checked By:

For Proposed Geometry, And Interim CIP Flow, Flow Downstream REDUCED File Name: CHANNEL DEPTH CHECK.XlS
by amount that escapes downstream of Culvert C6

Prepared By: AFC

HEC-RAS Project: Ellsworth Channel.prj
HEC-RAS Plan: Final Unplugged Int CIP Q Weir No Berm.p03

River Station Channel Q Total Min Ch EI W.S. Elev Flow Channel Freeboard Freeboard Required Freeboard Freeboard Notes
Station Depth Velocity at left at Right Freeboard Check left Check Right

Channel Channel (Equation 6.1
Bank Bank DDMVII

(ft) (tt)

3400 58499.2 2382 1363.0 1370.1 7.1 3.8 5.9 5.8 N/A N/A N/A
3300 58599.2 2382 1362.8 1370.0 7.2 3.6 4.2 5.4 N/A N/A N/A
3200 58699.2 2382 1362.6 1370.0 7.4 3.5 3.6 4.5 N/A N/A N/A
3100 58799.2 2382 1362.3 1369.9 7.6 3.4 3.4 5.5 N/A N/A N/A
3000 58899.2 2382 1362.1 1369.9 7.8 3.3 3.2 5.6 N/A N/A N/A
2900 58999.2 2382 1361.8 1369.8 8.0 3.2 3.0 4.2 N/A N/A N/A
2800 59099.2 2382 1361.6 1369.8 8.2 3.1 2.8 3.5 N/A N/A N/A
2700 59199.2 2382 1361.4 1369.8 8.4 2.7 3.4 3.1 N/A N/A N/A
2654 59245.2 2382 1361.3 1369.8 8.5 2.8 3.1 2.4 N/A N/A N/A
2608 59291.2 2382 1361.2 1369.6 8.4 4.1 2.9 1.9 N/A N/A N/A
2598 59301.1 2382 1361.1 1369.4 8.3 4.8 3.1 3.1 N/A N/A N/A
2581 59318.1 2382 1361.1 1369.0 7.9 6.8 3.1 3.1 N/A N/A N/A

2557 59342.1 2382 1361.1 1366.1 5.0 10.8 5.1 5.1 N/A N/A N/A
2542 59357.2 2382 1361.0 1365.6 4.6 9.3 5.6 2.0 N/A N/A N/A
2532 59367.2 2382 1361.0 1365.8 4.7 7.3 5.5 4.4 N/A N/A N/A
2513 59386.0 2382 1361.0 1365.9 4.9 6.1 5.4 3.6 N/A N/A N/A
2400 59499.2 2382 1360.7 1365.6 4.9 6.1 6.0 4.0 N/A N/A N/A
2300 59599.2 2382 1360.4 1365.3 4.9 6.1 7.1 4.0 N/A N/A N/A
2200 59699.2 2382 1360.2 1365.1 4.9 6.1 7.9 4.1 N/A N/A N/A
2100 59799.2 2382 1359.9 1364.8 4.9 6.1 7.6 4.4 N/A N/A N/A
2000 59899.2 2382 1359.7 1364.6 4.9 6.1 7.2 3.6 N/A N/A N/A
1900 59999.2 2382 1359.4 1364.3 4.9 6.1 6.9 4.0 N/A N/A N/A
1800 60099.2 2382 1359.2 1364.1 4.9 6.1 7.7 3.5 N/A N/A N/A
1700 60199.2 2382 1358.9 1363.8 4.9 6.1 7.5 3.2 N/A N/A N/A
1600 60299.2 2382 1358.7 1363.6 4.9 6.1 7.6 3.4 N/A N/A N/A
1500 60399.2 2382 1358.4 1363.3 4.9 6.1 1.3 1.3 N/A N/A N/A
1400 60499.2 2382 1358.2 1363.1 4.9 6.1 7.7 6.1 N/A N/A N/A
1300 60599.2 2382 1357.9 1362.8 4.9 6.1 6.7 2.7 N/A N/A N/A
1200 60699.2 2382 1357.7 1362.5 4.9 6.1 6.8 2.5 N/A N/A N/A
1100 60799.2 2382 1357.4 1362.3 4.9 6.2 6.3 2.5 N/A N/A N/A
1000 60899.2 2382 1357.2 1362.0 4.9 6.2 6.1 1.3 N/A N/A N/A
900 60999.2 2382 1356.9 1361.8 4.9 6.2 7.4 1.4 N/A N/A N/A
800 61099.2 2382 1356.6 1361.5 4.8 6.2 2.2 1.4 N/A N/A N/A
700 61199.2 2382 1356.4 1361.2 4.8 6.2 6.1 1.4 N/A N/A N/A
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River Station Channel Q Total Min Ch EI W.S. Elev Flow Channel Freeboard Freeboard Required
Station Depth Velocity at Left at Right Freeboard

Channel Channel (Equation 6.1
Bank Bank DDMVII
(ft) (ft)

6.0 N/A
5.9 N/A-.... -.
5.7 N/A

Freeboard
Check Left

Freeboard
Check Right

Notes
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HEC~RAS Project'" :E'ilswofth chanriiiprj :. .. . .. ., '.... .
HEC-RAS Plan: ' .. 'Final Unpiuggedlnt'cip·a.p01·'.', _..,.. ,....... ..

River Station Channel Q Total Min Ch EI W.S. Elev Flow Channel Freeboard Freeboard Required
Station Depth Velocity at Left at Right Freeboard

Channel Channel (Equation 6.1
Bank Bank DDMVII

Freeboard
Check Left

Freeboard
Check Right

Notes

(cfs) (fl) (ft) (fl) (ftIs) (ft) (ft)

15871 1388.6 5.1 N/A
15856 46043.7 349 1383.4 1388.6 5.2 1.9 N/A N/A N/A
15846 46053.7 349 1383.4 1388.6 5.2 1.8 N/A N/A N/A
15827 46072.6 349 1383.4 1388.6 5.2 2.2 N/A N/A N/A
15809 46090.2 349 1383.4 1388.6 5.1 2.3 N/A N/A N/A
15800

..
46099.2 349 1383.4 ; 1388.6 5.2 2.3 N/A N/A N/A

15700 46199.2 349 1383.3 1388.5 5.2 2.2 N/A N/A N/A
15600 46299.2 349 , 1383.3 1388.5 5.2 2.2 N/A N/A N/A
15550 46349.2 349 1383.2 1388.4 5.2 2.2 N/A N/A N/A
1 46439.2 349 1383.2 1388.4 2.8 N/A N/A N/A

1381 1 N/A N/A N/A

1 92 46707.2 349 1388.2 7.8 1.5 0.1 0.1 N/A
15100

....
46799.2 349 1380.3 1388.2 7.9 1.1 0.0 0.0 N/A N/A N/A

15000 46899.2 349 1380.3 1388.2 7.9 1.1 -0.9 -0.1 N/A' 'N/A N/A
'14900 ".46999.2; 349 . 1380.2· 1388.2 8.0 1.1 0.1 -0.1 N/A N/A N/A

',14800· 47099.2 ".349 1380.1. 1388.2" • 8.1 1.0 0.0 -0,2 N/A N/A N/A
14700 47199.2 '349 1380.0 1388.2 . 8.2 1.0 -0.2 -0~3 . N/A . N/A N/A
14600 ··;47299.2 " ..349 1379.9 1388.2 8.2· 1.0 -0.3 . -0.4 . 'N/A N/A N/A
14579 47320.2 '.. 349' 1379.9 1388.2 • 8.3 0.9 -0.4 -0.4 N/A N/A N/A .

17100 44799.2 349 1384.2: 1389.4 5.2 2.3 2.7 2.7 N/A N/A N/A
17000 44899.2 349 ..... ,. 1384.1 "j "1'389.3 5.2 2.2 3.1 2.7 N/A N/A N/A..-- i. . .. ..~ ..
16900 .. j. 44999.2.. , ~49 1384.1 1389.3 I 5.2 2.2 ::.:.:"."3.0' _ 2:7. _,,:.·NiA··"" ···.. N/A..· · .. · N/A .
16800 45099.2, 349 ; .J.384·.9::··1389.2 5.2 . 2.2 . 2.9 '2.7 N/A N/A' N/A
16700 45199.2 349 :..1383.9 . 1389.2 .- 5.2· '2.2 ... 2.9" 2.7 _· ....·'·-N/A·'·; N/A .. ·.. N/A
16600 45299.2':'349 1383.9.1389.1; 5.2 2.2 .. ·'3.o'·.... ··2.6-·' .. ·N/A'·.. N/A"-'" N/A
16500 ..•. 45399.2 349- . '·"1383.S· --, 1389.1 5.2"·..·-2.2'''''-- 3.0"-" 2~6'''' "", .. 'NiP: ---. . N/A' -...... N/A

16400 454~9.2 ....-, }49':.~,·~:· ...1~83~8~~::'·1·389.o. : .....5.3 2.2'::'::.-.'..3:9.:.'.. ·; ...'~:..2.6 .-... --'-. N/A N/A N/A
16300 45599.2. _: ;349... .;_. 1383.7. ..1,389.9 _ 5.3 2.2' 3.1 2.6--"" '''---Nlii.'- ····N/A ·,~:,·.~~,_':·::Nl~:'. ." _.
16200 45699.2' 349 . 1383.6 1388.9 5.3'- :"-'2.2 ",. 3.0 2.6··'-'''·i\JiA· N/A N/A
16100 ,45799.2 .. ''''~·1383~6''-''1388.9 ~ 5.3 2.2·_ ..~.._· .. 2.9 :·:·',_:::·.·-_~2.6 _.... N/A'..·· ......·N/A .---, N/A""'"
16000 45899.2"'-: 1383.5':- "1388.8. 5.3' '-"'-- '2.2' .. ; " .... 2.8 2.6 N/A" ... "'" N/A.' "'~,iIA

15967 i" 45932.7'.. :...... 1383.5':' 1388.8.~-...·. 5.~.-..--2.2,-.:~'·:._:L8 ·.. ··:.:~·· .. 2.6:·:.:.::'-:·::N/A·.··::--:::.·::.. ···N/A·-: :- 'NiA
15948 45951.7· .. · :·-·.·1383~5 ;: _.1~88.8 5.3! 1.7 2.8 2.6 N/A N/A
15938 45961.7 1388.8 5.3 :...·.1.8" ,':,:' :'.'.~.9"~:_; ..:··2.6 N/A
15921 1
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CHANNEL DEPTH CHECK,XLS

River Station Channel Q Total Min Ch EI W.S. Elev Flow Channel
Station Depth Velocity

Freeboard Freeboard Required
at Left at Right Freeboard

Channel Channel (Equation 6.1
Bank Bank DDMVII

Freeboard
Check Left

Freeboard
Check Right

Notes

(cfs) (ft) (ft) (ft) (ftls) (ft) (ft)

14569., 47330;2 ..349 ,1379;91388.2· 8.3 . 0.9. -OA:, -0.4 .•. N/A •.•.... N/A N/A
,,:·",14501" 47398,2349':" '1379.9 1388.2 8:3 0.9~0.4 .' -0.4 N/A N/A N/A

"'14491 47408.2.349.1379,8 1388.2 8.3,', 0.9'-0.5 -0.4 N/A.. N/A N/A
.. 14451· 47448.2 .. 349'·. ,'1379.8 1388.2 ·.8.4 0.8.-0.5 ····-0.5 N/A N/A N/A

14400 47499:2.349' 1379.8': 1388.2'.8.4 0.8 . ~0.4 -0.5,. N/A N/A N/A
14300 ··<,47599.2349 .. ".1379.7..1388.2 8.5 0.7'· -0.6' -0~6 N/A .. N/A N/A
14200 47699.2'349 1379.6:1388.2 .8.6 .....• 0.6 -0;7 -0.7 N/A N/A N/A
14100,,47799.2' 349, .,.1379.5" 1388.28.6 0.5,-0.8' -0.8 N/A "N/A. N/A

.14000.47899.2 349 1379.5:1388.2 8.7:Q.4 ':1.3. -1.8 N/AN/A N/A
13900 47999.2': 2856'1379.4 > 1388.0 8.6 3.7 -1.1 .... -1.7.' N/A N/A N/A

.·.13800 .... : 48099.228561379.3" 1387.9 8.6·:' 3.8.· " -0.7 -'1.7' N/AN/A N/A
13700 48199.22856 1379.2.. 1387.8 8.6 3.9-0.9 -1.7 N/A N/A N/A
13600'48299.22856 " ,1379.1 1387.8 8.6 3.9-0.9 -1.7 N/A N/A N/A
13500 "48399.2 . 2856 ·1379.1 ... ·.1387.78:6 4.0 -0.7-1.7 N/A N/AN/A
13400 48499.22856 1379.0 1387.7 8.7'" 3.4 '-1.1 -1.8 • N/A N/A N/A

.13300 48599.2, 2856 . ,A378.9· 1387.6 8.8 3.4-0.6 -1.9 N/A'. N/A N/A
.13200 48699.2 ".:,2856"'.1378.8': 1387.5 .. 8.7 4.1 -1.8 .-1.8 .. N/A' N/A N/A

13100 48799:2'2856 1378.7: 1387.4' 8.7 .. 4.1':1.8 -1.8: N/A .. N/A N/A
13000 48899.228561378.7' 1387:5.8.8 .. ' '3.2-1.9 .. -1.9 N/A,'.N/A N/A

··':~~890000,. . ... :98909999 ..22 ,,:;::22,885566:".':: '11
3
37
7
8
8

..6
5
," 1387.4 8.9 3.0.-2.0',-2.0 N/A . N/A .NN1IAA'· •

..12700' . . ..... 113~88·77.:44, 8.9 2.8 ... ". -2.0 • -2.0 N/A NIA
:/:l9199.2 2856.'1378.4 9,0' 2.4'>-2:1 .-2.1 N/A N/A • N/A

12600,49299.22856, 1378.31387.4' 9.1,2,3 -2.2"<' ~2.2 N/A N/AN/A
12500 49399.2 ", 2856 .' 1~T8.3 . 1387.4 9.1 " 2.2-2.2 ..~2.2 N/A N/A NiA
12400 49499.2 285613713:2 1387.4 9.2' .2.1 -2.3~:2.3 N/A>N/A N/A
12300'" 49599.2 .. 2856> 1378.t,. 1387,4 '9.3 2.1-2.4 -2.4 .. N/A N/A N/A
12200,,~9699:2,>2856 1378.0 1387..3 9.3 2.1 ~2.4 -2.4 .• N/A N/A . N/A
12100,::49799:2' 2856'1377.9 .1387.39.42.2 '-2.5 -2.5. N/A .. N/A N/A

.. 12000 '49899.2. .2856 .'1377.9 1387.3···· 9.5 ,"2.3-2.6,2.6"" '.'N/A.i N/A: N/A ....
11900, 4999.9.2 :·.2856. 1377.8 • 1387.3':: 9.5 2.3"1.1 <2.6'N/A N/A .. N/A.

;11800.: .. 50099.22856::,:1377.7·. 1387.2 <:9.5 3.2:'~1.1 .• -2.6' N/A.· N/AN/A "
11700·50199.2',2856 1:377.6 '1387.2 9.53.2, ,-2.6 ·2.6N/A NJA N/A
11600.<:50299.2: 2856.::';1377.5 .. 1387.1";;9.6. 3;0 .. -2.3-2} N/A' N/A • " NlA .....
'1.1500 .:50399.2 ,,2856 "1377:5' . '1387.1 ...9:7 •......·.24~:23' -..2..8 ' . N/A N/A.. N/A·

50499.2 : . ' " '. '.

::~ ~~~~'i 50599.2 ';~;:::';: ~;~i:~~;:i: ~:~:~~:i:~:~,:;:~ ~~t·~~~",·· ~~~'.
11 l-:-....;5::.,:0:.;:6,;;.99::.:.:.2..;...;.._·.:28::.:5:.;:6:..-_·,;..:1..::;3'.:..;il;,.:;.2::..;,... ....;..:.1;::.:38::.:7..:...1:...·_'_.·..::;9.:.:::.8:..-_~2.,;;.5..;..,,··..........· 1"-'.4..;...;.._..;...;..-.;;;.2.;.;;.9_:.........._ ...._.... ""'.N..:../A;..;;·_· ""'N..:..I.;..;A_·...._··_..;...;.........;.;N;..;;/A-'--_--,
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Project
Desi~n:

. Flood Control District of Maricopa County
. .. Eilsworth Channel Design . ': -.

.... ;Channef Freeboard C1lfick" .. ..
For Propo'sed GeometrY', Ari'd 'Interim 'CIP Flow~"Flo';iDownstnlilmNOT'Red'u'ced

'by amount that escapes downstream of Culvert C6 --'0 • • •.•_.

Prepareq BY;:AFC. . --.:: :.::- .. _ :.: : .. :.•... _.. .._.." '"
HEC-RAS Project: . -Eflsworih·Charmel ..ixjT···· : . .. .
HEC-RAS Plan: ':Final"tjnplugged Int CIP Q~p01 .. ... .., .. , ...- .

Notes

N/A
'N/A'

. N/A
"'N/A

N/A
. N/A
N/A

.N/A
NiA. '.

Freeboard
Check Right

N/A'
N/A

. N/.A..>
'.N/A
N/A
NtA..
N/A ....

N/A' .
:r:' ....

Freeboard
Check Left

(cfs) (tt) (tt) (ft) (ftIs) (tt) (tt)

11.100 . 50799.2; 28561377.1 .' 1387.0 ·9.9 2.5 -2A< -3.0 N/A
11000' '50899.2' '2856' ·····1377.1. 1387.0 "10.0 . '2.6' ~2.0 ·:;"~3..1 . . . , N/A
10900 .. ' .'S0999.2 ... ,2856:,::;i 13.77.0.' 387.0. '10.02.6.' ·~1.5·-3.1 N/A
10800· 51099.2;2856< 1376.91387.0'" 10.1 '.' 2.4 ..·.·~1'.5 .. "-3.2 .·.·.N/A .... '.

·10700 .51199.2.'2856. '1376.8:'1387,0 .. ·10.2 .... ·:.2 2(' ·-2.2."3~3.,.N/A

1376.81386.7 ..:.10.0.'4
3
, '.;0

5
:.'. '. , .. -2.6 ·.~3.1,N/A

1376.8:·1386.8 '10.0: .•. " -3.1 'N/A
,1386.7 ,,10.0 . . 3:6<"" '>-3.1 , .. N/A

'·1 ' .. 9.7 ., ..•. : N/A

River Station Channel Q Total Min Ch EI W.S. Elev Flow Channel Freeboard Freeboard Required
Station Depth Velocity at Left at Right Freeboard

Channel Channel (Equation 6.1
Bank Bank DDMVII

10540 51359.4 28561376.7 1385.3 8.6 6.0 -0.3-0.3 N/A N/A N/A
10529 51370.7 2856.'. 1376.71385.5 8.8 4.2 -1.4 -1.4 N/A N/A N/A
10519 51380.7 2856 1376.7 1385.4 8.8 .4.4 -1.4 -1.4 N/A N/A N/A
10491 51408.5'2856 1376.6 1385.3 8.6 5.2 -1.2 -1.2 N/A N/A N/A
10400 51499.2 2856·1376.6 1385.4 8.8 3.7 -1.4 -1.4 N/A N/A N/A
10300 51599.2 2856 1376.5 ·'1385.4 8.9 3.7 -1.5 -1.5 N/A N/A N/A
10200 51699.2 2856 1376.4 1385.3 . 8.9 3.7 -1.5 -1.5 N/A N/A N/A
10100 51799.2 "'2856 1376.3 1385.2 8.9 3.7 -1.5 -1.5 N/A N/A N/A
10000 51899.2 2856 1376.3. 1385.1 8.8 4.4 ~1.4 -1.4 N/A N/A . . N/A
9900 51999.22856 1376.2' 1385.0 8.8 4.6 0.2 -1.4 N/A N/A N/A
9800 52099.2' 2856 1376.1 1384.9 8.8 4.6 -1.4 -1.7 N/A N/A N/A
9700 52199.2 2856 1376.0 1384.7 8.7 5.1 -1.3 -1.3 N/A N/A N/A
9600 .... 52299.2 3203 1375.9 1384.5 8.6 4.7 -0.3 -0.3 N/A N/A N/A
9500 52399.23203 1375.9 1384.5 8.7 3.8 2.6 -0.2 N/A N/A. N/A
9400 52499.2 3203 1375.8" 1384.5 8.7 3.8 2.8 -0.2 N/A N/A N/A
9341 52558.6 3203 1375.7 1384.4 8.7 3.8 1.1 -0.2 . N/A N/A N/A
9315 52584.5 3203 1375.7 1384.4 8.7 3.4 1.6 -0.2 N/A . N/A N/A
9305 52594.5... 3203 1375.7 1384.4 8.7 3.2 1.8 -0.2 N/A N/A N/A
9289 52610.3 3203 1375.7 1384.2 8.5 4.8 0.8 0.8 N/A N/A N/A

9208 52691.5 3203 1375.6.. 1383.8 8.2 5.0 1.2 1.2 N/A N/A N/A
9193 52705.7 3203, 1375.6 1383.8 8.2 4.4 3.3 0.3 N/A N/A N/A
9183 52715.7 3203 1375.6 1383.8 8.3 4.1 3.1 0.3 N/A N/A N/A
9154 52745.2 3203 1375.6 1383.8 8.3 4.1 2.6 0.3 N/A N/A N/A
9143 52756.2 3203 I .1375.6 1383.8 8.3 3.9 0.6 0.6 N/A N/A ... N/A
9100 52799.2 3203' 1375.5 1383.8 8.3 3.9 2.5 0.2 N/A N/A N/A
9000 52899.2 3203 1375.5 1383.7 8.3 3.9 2.3 0.2 N/A N/A N/A
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River Station Channel Q Total Min Ch EI W.S. Elev Flow Channel Freeboard Freeboard Required

Station Depth Velocity at Left at Right Freeboard
Channel Channel (Equation 6.1

Bank Bank DDMVII

Freeboard
Check Left

Freeboard
Check Right

Notes

(cfs) (ft) (ft) (ft) (ftls) (ft) (ft)

8900 52999.2 3203, 1375.4 . 1383.7 8.3 3.9 2.3 0.2 N/A N/A N/A
8800 :··53mi9.2 '''''3203'r1375.3'': '1383.7 ' .. ' 8.4 3.4 2.2 -0.5 N/A N/A ...', N/A
8700 .. :'53199.2·;·· ..3203 ':"1'375.2"" 1383.5':--' 8'.3 "';""'3.9 1.7, 0.2 N/A'" ..... N/A N/A·

j

8600' .'. 53299.2 3550 1375.1';' 1383.4: , 8.3 4.4.. ··" ·'2.9 0.2 ,,- N/A N/A ;. N/A
8500 53399.2'" ··..3550--:..··1·375.1· .. :-·138'3:3· .. ' 8.3'-'" . 4.4'·-- ""1 :6"'" ·--·--6:2· -'-'- N/A···· ' .... " "NiA '..'". "'N/A

8400 .. ,... 53499.2 ...... 35'50"" :1"375'-0 :-1383.2 8.3 . " ..... 4.5 .... "--'1.5' ..:::... ':::' 0.2 ..... . N/A -- --.~_::~. N/A · :.:.". N/A
8300 . : 53599.2 .. ;, 3550....1374.9._.1383.2; 8.3 4.5.. ..1.8. .. ....0:2 . .!.. .. N/A .... ,__.. ... N/A N/A
8200 : 53699.2 '3550 1374.8: 1383.1 8.3 4.5: 2.1 . 0.2 N/A N/A N/A
8100'" ·"-53799.2'·:·"355q'·':::.)~i4.i-·;"'··1383'.(j'''''''8.3'' · ..·····4:5-_~:·.·.·_ .. 2.3 .-.--.-- 0.2 " N/A N/A N/A
8000 53899.2 3550; 1374.7 1382.9 8.3' -, ... 4.5 0.2 0.2 N/A .... N/A N/A
7900 53999.2.::';'.'355.0 .' __ ·:·.·.1~74.6 :. 1382.9-"" . 8.3 4.5 . ··b.if'· .:- 0.2'-' N/A N/A N/A
7800 ..... 54099.2 : 3550 1374.5, 1382.8 8.3 4.5"" "'0.6 ..... ': ... 0:2"" N/A N/A N/A
7700 54199.i·· 355o.,. __ : ..13~4.4· ~ '1382.7-- ·'a.3 4.5 0.6 ..---...._.. 0.2 ....." '-N/A N/A N/A
7600 54299.2 3550 1374.3 1382.6 8.3 4.5 0.6 0.2 N/A N/A N/A
7500" 1" 54399.2 ·'3550 . 1374.3 . 1382.5 8.3 4.5 1.2 0.2 N/A N/A N/A
7400 54499.2 3550" :·1374.i ';'1382.5'" 8.3 ,.,'. 4.5 1.3 0.2 N/P;"" .-- -- N/A -- N/A
7300 54599.2 3556' "~·:)374.1 ,- '1382.4 """"8.3' 4.5 ".1.0 0.2 N/A ._- ,. ·· ..·N/A N/A
7200 54699.2 3550 1374.0: 1382.3 8.3 4.5 1.2 0.2 N/A N/A N/A";

.. -." ...." .... _. . . ... _--_.-......
7100 54799.2 3550 i 1373.9 1382.2 8.3 4.5 1.4 0.2 N/A N/A N/A
7000 54899.2 3550' '1"1373.9 1382.2 8.3'" 4.5 2.0 ", ... 0.2 N/A N/A N/A
6900 54999.2:" 3550"1373.8 1382.1":'8.3 4.5 1.9 "--:'''0.2 ., ..... N/A N/A N/A
6800 55099.2' r' "3550 i 1373.7 ~ 1382.0 8.3 4.5" "''''1 :9' 0.2 N/A N/A ... ,. N/A
6700 55199.2 3550"'" 1373.6 ., 1381.9 8.3 4.5 2.1 0.2 N/A N/A N/A
6688 55211.5 3550';' 1'373.6 1381.9:· 8.3 4.5 1.4'" 0.2 N/A N/A N/A
6675 55224.0 3550 1373.6':--1381.8 8.2 5.0 .;. 2.1' 0.3·" .. - .... N/A N/A N/A

... -_ .
6663 55236.4 3550 1373.6 1381.7. 8.1 5.7 2.8 0.4 N/A N/A N/A
6647 55252.3: .. 3550---: -1373.6'" "1'381.4: 7.9 6.8 4.1 4.1'- --- . ... N/A N/A N/A

5531 3550 1 7.1 7.6 5.0 5.0 N/A N/A
6571 55327.7 3550 1373.5 380.7 7.2 6.5 3.6 3.5 N/A NIP.....
6559 55340.1 3550 1373.4 380.7 7.3 5.8 3.4 3.2 N/A N/A N/A
6547 55352.6 3550 1373.4 1380.7 5.4

·,t··,

3.'0 N/A N/A7.3 3.3 N/A
6527 55372.2 3550 1373.4 1380.7 7.3 5.4 3.1 1.6 N/A N/A N/A
6500 55399.2 3550 ! 1373.4 1380.7 7.3 5.4 3.5 3.1 N/A N/A N/A

.. l......

6400 55499.2 3550 1373.2 1380.5 7.3 5.3 3.6 3.4 N/A N/A N/A
6300 55599.2 3550 1373.1 1380.4 7.4 5.3 4.0 4.2 N/A N/A N/A
6 55699.2 3550 1372.9 1380.3 7.4 5.3 .4 5.0 N/A N/A N/A
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River Station Channel Q Total Min Ch Et W.S. Elev Flow Channel
Station Depth Velocity

6100 55799.2 3550 1372.8 1380.2
6000 55899.2 3550 1372.7 1380.1
5900 55999.2 3550 1372.5 1380.0
5800 56099.2 3550 1372.4 1379.8
5700 56199.2 3550 1372.2 1379.7
5600 56299.2 3550 1372.1 1379.6
5500 56399.2 3550 1372.0 1379.5
5400 56499.2 3550 1371.8 1379.4
5300 56599.2 3550 1371.7 1379.3
5200 56699.2 3550 1371.5 1379.2
5100 56799.2 3550 1371.4 1379.1
5000 56899.2 3550 1371.3 1379.0
4900 56999.2 3550 1371.1 1378.9;
4800 57099.2 3550 1371.0 1378.8
4700 57199.2 3550 1370.8. 1378.7
4674 57225.2 ... 3550 1370.8": 1378.7
4664 57235.2 3550 1370.8 1378.7
4600 57299.2 3550 1370.7 1378.7
4500 57399.2 3550 1370.6: 1378.6
4400 57499.2 3550 1370.4 1378.5
4300 57599.2 3550 1370.3 1378.4
4200 57699.2 3550 1370.1 1378.3
4100 57799.2 3550 1370.0 1378.3
4000 57899.2 3550 1369.9 1378.2
3900 57999.2 3550 1369.7 1378.2.
3800 58099.2 3550 1369.6 1378.2
3700 58199.2 3550, 13?9~~,,_ 1378.1
3600 58299.2 3550 1369.3 1378.1;

7ir0i:·t3~>cf0;';::~v.',:~:*g~:;5~T~lrf:·~$. ,. ''''''''9':2 J.~:··r
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Client· Flood Control District of Maricopa County Sheet -r-r-
ProjE. .Ellsworth Channel Design Date: 05/16/2005
Design: Channel Freeboard Check Checked By:

For Proposed Geometry, And Interim CIP Flow, Flow Downstream NOT Reduced File Name: CHANNEL DEPTH CHECK.XlS
by amount that escapes downstream of Culvert C6

. .

Prepared By: AFC

HEC-RAS Project: Ellsworth Channel.prj
HEC-RAS Plan: Final Unplugged Int CIP Q.p01
River Station Channel Q Total Min Ch EI W.S. Elev Flow Channel Freeboard Freeboard Required Freeboard Freeboard Notes

Station Depth Velocity at left at Right Freeboard Check left Check Right
Channel Channel (Equation 6.1

Bank Bank DDMVII
(ft) (tt)

3400 58499.2 3550 1363.0 1372.4 9.4 3.8 3.6 3.5 N/A N/A N/A
3300 58599.2 3550 1362.8 1372.3 9.6 3.7 1.9 3.1 N/A N/A N/A
3200 58699.2 3550 1362.6 1372.3 9.8 3.6 1.3 2.2 N/A N/A N/A
3100 58799.2 3550 1362.3 1372.3 9.9 3.5 1.1 3.1 N/A N/A N/A
3000 58899.2 3550 1362.1 1372.2 10.2 3.4 0.9 3.3 N/A N/A N/A
2900 58999.2 3550 1361.8 1372.2 10.4 3.3 0.6 1.8 N/A N/A N/A
2800 59099.2 3550 1361.6 1372.2 10.6 3.2 0.5 1.1 N/A N/A N/A
2700 59199.2 3550 1361.4 1372.2 10.8 2.9 1.0 0.7 N/A N/A N/A
2654 59245.2 3550 1361.3 1372.1 10.9 3.0 0.7 0.0 N/A N/A N/A
2608 59291.2 3550 1361.2 1372.1 10.9 3.1 0.3 -0.7 N/A N/A N/A
2598 59301.1 3550 1361.1 1372.1 11.0 3.0 0.5 0.5 N/A N/A N/A
2581 59318.1 3550 1361.1 1371.0 9.9 8.1 1.0 1.0 N/A N/A N/A

2557 59342.1 3550 1361.1 1367.5 6.5 12.3 3.6 3.6 N/A N/A N/A
2542 59357.2 3550 1361.0 1366.5 5.5 11.4 4.6 1.0 N/A N/A N/A
2532 59367.2 3550 1361.0 1366.8 5.8 9.3 4.4 3.3 N/A N/A N/A
2513 59386.0 3550 1361.0 1367.1 6.1 6.9 4.2 2.4 N/A N/A N/A
2400 59499.2 3550 1360.7 1366.8 6.1 6.7 4.8 2.8 N/A N/A N/A
2300 59599.2 3550 1360.4 1366.5 6.1 6.9 5.9 2.8 N/A N/A N/A
2200 59699.2 3550 1360.2 1366.2 6.1 6.9 6.8 2.9 N/A N/A N/A
2100 59799.2 3550 1359.9 1366.0 6.0 6.9 6.5 3.3 N/A N/A N/A
2000 59899.2 3550 1359.7 1365.7 6.1 6.9 6.0 2.4 N/A N/A N/A
1900 59999.2 3550 1359.4 1365.5 6.0 6.9 5.7 2.8 N/A N/A N/A
1800 60099.2 3550 1359.2 1365.2 6.0 6.9 6.6 2.3 N/A N/A N/A
1700 60199.2 3550 1358.9 1365.0 6.0 6.9 6.4 2.0 N/A N/A N/A
1600 60299.2 3550 1358.7 1364.7 6.0 6.9 6.4 2.3 N/A N/A N/A
1500 60399.2 3550 1358.4 1364.5 6.0 6.9 0.2 0.2 N/A N/A N/A
1400 60499.2 3550 1358.2 1364.2 6.0 6.9 6.5 4.9 N/A N/A N/A
1300 60599.2 3550 1357.9 1363.9 6.0 7.0 5.5 1.5 N/A N/A N/A
1200 60699.2 3550 1357.7 1363.7 6.0 7.0 5.6 1.3 N/A N/A N/A
1100 60799.2 3550 1357.4 1363.4 6.0 7.0 5.2 1.4 N/A N/A N/A
1000 60899.2 3550 1357.2 1363.1 6.0 7.0 5.0 0.2 N/A N/A N/A
900 60999.2 3550 1356.9 1362.9 6.0 7.0 6.3 0.2 N/A N/A N/A
800 61099.2 3550 1356.6 1362.6 5.9 7.1 1.1 0.3 N/A N/A N/A
700 61199.2 3550 1356.4 1362.3 5.9 7.1 5.0 0.3 N/A N/A N/A
600 61299.2 3550 1356.1 1362.1 6.0 6.6 4.9 5.6 N/A N/A N/A
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• Memorandum for Ellsworth Channel Overtopping
• Memorandum for Off-site Drainage at Germann and
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Design Memorandum
For Ellsworth Road Overtopping

December 8, 2004

PURPOSE: The purpose of this memorandum is to document the evaluation of the
proposed Ellsworth Road overtopping during a 100-year storm event under existing
watershed conditions. The evaluation is focused on the road reach from existing Pecos
Road extending from approximately 1000 feet north of the existing Pecos Road.

HYDROLOGY: The developed watershed peak discharges are significantly lower than
the peak discharges under existing watershed conditions due to on-site retention
requirements imposed on new development. Of greater impact in this area is the impact
of the proposed Pecos detention basins planned at the Maricopa / Pinal county boundary
(east Mesa ADMP). The developed conditions 100-year peak discharge at existing Pecos
Road is 600 cfs. The existing conditions peak discharge at the same location is 2858 cfs.

The East Mesa ADMP existing conditions hydrology model shows runoff generated
south of existing Pecos Road, draining west to Ellsworth Road, crossing Ellsworth Road

. and continuing west along the Pecos Road alignment. Runoff generated north of the
existing Pecos Road as well as runoff generated in Pinal County, is diverted along the
north side of the existing Pecos Road to Ellsworth Road. At Ellsworth Road this runoff
flows north along Ellsworth Road and crosses Ellsworth Road into the Williams Gateway
Airport North Perimeter Channel.

HEC-RAS model Ellsworth_channel_overtopping.prj was developed based on proposed
Ellsworth Road geometry. HEC-RAS lateral weir routing was used to estimate the flow
overtopping Ellsworth Road. Road overtopping occurs from road station 73+20 to road
station 82+00. Approximately 1103 cfs will flow through the box culvert under
Ellsworth Road and approximately 1717 cfs will overtops Ellsworth Road and spill into
Ellsworth Channel from channel station 145+00 to channel station 135+00. The
remaining flow continues toward the north along the east side of Ellsworth Road. Flow
overtopping location is shown on the attached map. HEC-RAS output for road
overtopping is included in this memorandum.

Ellsworth Road from station 73+20 to station 83+20 will be designed to withstand the
100-year peak flow under existing watershed condition. Ellsworth Channel's east side
slope from channel station 145+00 to channel station 135+00 was designed using Reno
Mattress to protect against the scour during 100-year storm event under existing
watershed conditions.
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Ell sworth_Rd_overtoppi ng. rep

HEC-RAS version 3.1.2 April 2004
u.s. Army corp of Engineers

Hydrologic Engineering Center
609 second Street
Davis, california

x X XXXXXX XXXX XXXX xx XXXX
X X X X X X X X X X
X X X X X X X X X
XXXXXXX xxxx X XXX XXXX XXXXXX XXXX
X X X X X X X X X
X X X X X X X X X X
X X XXXXXX XXXX X X X X XXXXX

PROJECT DATA
project Title: Ellsworth Road overtopping
ProJect File: Ellsworth_Rd_overtopping.prj
Run Date and Time: 12/07/2004 3:46:35 PM

,Project in English units

o
o
1

Multiple openings
Inline Structures
Lateral Structures

26
o
o

Ellsworth Rd overtopping (existing Q)
m:\Ellworth Channel\HEC-RAS\Ellsworth_Rd_overtopping.p04

Geometry Title: proposed chnl (geom chan per dist + ber)
Geometry File: m:\Ellworth channel\HEC-RAS\Ellsworth_Rd_overtopping.g03

Flow Title Exiting condition flows
Flow File m:\Ellworth Channel\HEC-RAS\Ellsworth_Rd_overtopping.f01

Plan summary Information:
Number of: Cross sections

culverts
Bridges

PLAN DATA

Plan Title:
Plan File

computational Information
Water surface calculation tolerance
critical depth calculation tolerance
Maximum number of iterations
Maximum difference tolerance
Flow tolerance factor

0.01
0.01
20
0.3
0.001

computation options
critical depth computed only where necessary
conveyance calculation Method: At breaks in n values only
Friction slope Method: Average Conveyance
computational Flow Regime: subcrltical Flow

FLOW DATA
page 1



Ellsworth_Rd_overtopping.rep

Flow Title: Exiting condition flows
Flow File: m:\Ellworth channel\HEC-RAS\Ellsworth_Rd_overtopping.f01

Flow Data Ccfs)

Boundary conditions

River Reach

River
River
River

River

LATERAL STRUCTURE

Reach
Ellsworth
Ellsworth

Ellsworth

RS
14500
14100

profile

PF 1

PF 1
2856
1753

Upstream Downstream

Normal S = 0.0018

RIVER: River
REACH: Ellsworth RS: 14499

LATERAL STRUCTURE OUTPUT profi 1e #PF 1 Lat Struct

E.G. US. eft) 1390.93 weir Sta US eft) 0.00
W.S. US. eft) 1390.74 weir Sta DS eft) 956.98
E.G. DS eft) 1384.10 weir Max Depth eft) 2.14
W.S. DS eft) 1384.08 weir Avg Depth eft) 0.73
Q US Ccfs) 2856.00 Wel r su merg 0.00
Q Leaving Total Ccfs) 1714.32 Min El weir Flow Cft) 1385.70
Q DS Ccfs) 35.84 Wr TOp wdth Cft) 956.98
Perc Q Leaving 60.12 Q Gate Group ecfs)
Q wei r Ccfs) 1714.32 Gate open Ht Cft)
Q Gates Ccfs) Gate #open
Q culv Ccfs) Gate Area Csq ft)
Q Lat RC Ccfs) Gate submerg
weir Flow Area Csq ft) 698.14 Gate Invert eft)

SUMMARY OF MANNING'S N VALUES

River:River

Reach River Sta. n1 n2 n3

Ellsworth 14500 .025 .03 .025
Ellsworth 14499 Lat Struct
Ellsworth 14400 .025 .03 .025
Ellsworth 14300 .025 .03 .025
Ellsworth 14200 .025 .03 .025
Ellsworth 14100 .025 .03 .025
Ellsworth 14000 .025 .03 .025
Ellsworth 13900 .025 .03 .025
Ellsworth 13800 .025 .03 .025
Ellsworth 13700 .025 .03 .025
Ellsworth 13600 .025 .03 .025

page 2
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Ellsworth
Ellsworth
Ellsworth
Ellsworth
Ellsworth
Ell sworth
Ell sworth
Ellsworth
Ellsworth
Ell sworth
Ellsworth
Ellsworth
Ell sworth
Ellsworth
Ellsworth
Ellsworth

13500
13400
13300
13200
13100
13000
12900
12800
12700
12600
12500
12400
12300
12200
12100
12000

.025

.025

.025

.025

.025

.025

.025

.025

.025

.025

.025

.025

.025

.025

.025

.025

Ell sworth_Rd_overtoppi ng. rep
.03 .025
.03 .025
.03 .025
.03 .025
.03 .025
.03 .025
.03 .025
.03 .025
.03 .025
.03 .025
.03 .025
.03 .025
.03 .025
.03 .025
.03 .025
.03 .025

SUMMARY OF REACH LENGTHS

River: River

Reach River Sta. Left channel Right

Ellsworth 14500 100 100 100
Ellsworth 14499 Lat Struct
Ell sworth 14400 100 100 100
Ellsworth 14300 100 100 100
Ell sworth 14200 100 100 100
Ellsworth 14100 100 100 100
Ellsworth 14000 100 100 100
Ellsworth 13900 100 100 100
Ell sworth 13800 98.87 100 101.06
Ellsworth 13700 98.65 100 101. 34
Ellsworth 13600 99.78 100 100.25
Ellsworth 13500 100.01 100 100
Ellsworth 13400 102.36 100 97.83
Ellsworth 13300 103.02 100 97.3
Ellsworth 13200 103.09 100 97.23
Ell sworth 13100 95.48 100 104.29
Ellsworth 13000 96.55 100 103.25
Ellsworth 12900 101.64 100 98.37
Ellsworth 12800 103.54 100 96.09
Ellsworth 12700 100.41 100 99.62
Ellsworth 12600 94.09 100 105.5
Ell sworth 12500 100.08 100 100
Ellsworth 12400 102.09 100 97.8
Ellsworth 12300 103.82 100 96.25
Ellsworth 12200 92.68 100 106.55
Ellsworth 12100 99.46 100 100.61
Ellsworth 12000 0 0 0

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: River
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Reach R;ver Sta.
Ellsworth_Rd_overtopp;ng.rep

Contr. Expan.

Ellsworth 14500 .1 .3
Ellsworth 14499 Lat Struct
Ellsworth 14400 .1 .3
Ellsworth 14300 .1 .3
Ell sworth 14200 .1 .3
Ellsworth 14100 .1 .3
Ellsworth 14000 .1 .3
Ellsworth 13900 .1 .3
Ellsworth 13800 .1 .3
Ellsworth 13700 .1 .3
Ellsworth 13600 .1 .3
Ellsworth 13500 .1 .3
Ellsworth 13400 .1 .3
Ellsworth 13300 .1 .3
Ellsworth 13200 .1 .3
Ellsworth 13100 .1 .3
Ell sworth 13000 .1 .3
Ellsworth 12900 .1 .3
Ellsworth 12800 .1 .3
Ellsworth 12700 .1 .3
Ellsworth 12600 .1 .3
Ellsworth 12500 .1 .3
Ellsworth 12400 .1 .3
Ellsworth 12300 .1 .3
Ellsworth 12200 .1 .3
Ellsworth 12100 .1 .3
Ell sworth 12000 .1 .3

•
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HEC-RAS Plan: Rdovertoping River. River Reach: Ellsworth Profile: PF 1

1387.85 1390.57 1389.63 1390.72 0.001558 3.05 773.72 1001.74 0.38
1387.29 1390.46 1389.24 1390.58 0.001059 2.71 697.66 917.74 0.32
1387.67 1389.60 1389.60 1390.29 0.011890 6.70 233.29 488.62 1.00
1386.61 1388.67 1388.20 1388.75 0.002171 2.26 141.16 664.28 0.40
1386.59 1388.51 1387.87 1388.57 0.001303 1.95 126.00 623.88 0.32

1386.10 1388.44 1387.64 1388.47 0.000581 1.37 135.16 585.99 0.22
1384.58 1388.40 1387.62 1388.42 0.000412 1.05 117.84 568.31 0.18
1383.28 1388.38 1387.55 1388.38 0.000238 0.74 104.82 551.19 0.13
1382.66 1388.35 1387.64 1388.35 0.000495 0.58 85.77 544.70 0.16

1381.90 1388.28 1387.86 1388.29 0.001185 0.75 48.51 542.23 0.24
1382.56 1388.16 1387.97 1388.17 0.001124 0.74 48.40 526.11 0.24
1383.43 1387.80 1387.80 1387.86 0.026162 2.08 17.20 479.70 1.00
1385.10 1386.16 1385.87 1386.18 0.002002 1.15 31.28 360.95 0.33
1385.36 1385.84 1385.70 1385.88 0.004845 1.65 21.70 269.75 0.51

1384.90 1385.53 1385.31 1385.55 0.002385 1.23 29.23 228.55 0.36

1384.67 1385.31 1385.08 1385.34 0.002006 1.23 29.03 221.99 0.34
1384.46 1385.16 1384.84 1385.18 0.001290 1.05 34.01 216.93 0.27

1384.28 1384.98 1384.72 1385.00 0.002468 1.17 30.59 238.63 0.36

1384.00 1384.86 1384.51 1384.87 0.000804 0.77 46.27 245.76 0.21
1383.85 1384.79 1384.38 1384.80 0.000630 0.75 47.72 286.16 0.19
1383.84 1384.70 1384.33 1384.72 0.000963 1.00 35.77 311.26 0.24
1383.88 1384.60 1384.24 1384.62 0.001045 1.03 34.81 302.79 0.25
1383.76 1384.48 1384.18 1384.50 0.001541 1.17 30.72 259.15 0.30
1383.53 1384.28 1384.04 1384.31 0.002357 1.35 26.50 196.62 0.37

1383.35 1384.08 1383.83 1384.10 0.001801 1.22 29.42 151.45 0.32

Ellsworth'>' '. 1890.73
Ellsworth: <. 1562.63
Ellsworth:': 318.46
Ellsworth '/.' 245.90
EllsworthLLL13900 .>;y;, rir:: 1 184.60
Elisworth oi; l3800ie<> 123.47
Ellsworth'( ;' •• 77.13

Ellsworth' 136D0/,/,"L. 49.67

Ellsworth.:i; I""V' 36.26

Ellsworth;;' 12400iir,Lji:/'i 35.84
Ellsworttf,;)L] Pf";- 35.84
Eilsworth'ii'L12200Y.'::: r, 35.84
Ellsworth.' i/·... ',::;."",:, 35.84

Ellswolthi;12odo>" . ~..'. "", " 35.84

Ellsworth':',: .12900';" . 01: 35.84
Ellsworth;'.i:k 12800'/; I ...... 35.84
Ellsworitt6/ 12700-,./,:1'" 35.84

Ellsworth> 35.84
Ellsworth. 12SboX?:}fY; 35.84

Ellsworth·f;::;; 35.84
Ellsworth';i'(; ':I' nr 35.84

Ellsworth;;" 13200. 35.84
Ellsworth." ,... 35.84
Ellsworth X,: 13dOQ::'; /: )F 35.84

';Reach.;::; • RiverSta: i. 'Profile< •.,......• QTcita.l.' MiiiCh Eli . W.S: Elev '.• Crit W;S. : E.G. Elev E.G: Slope' , :Vel Chnl Flow Area Top Width '.' Froode #Chl,
..i"·fpc, 'j (ft) .<::·i.: (ft)'..·, ·:'·(ft)'··' ..'. (ftlft).'i.·. '(tvs)"'] (sqft)'L '1"; (ft) '. I'.;' ...•:.....•.;.••. '::......... "
Ellsworth '. 2856.00 1388.00 1390.74 1390.05 1390.93 0.002411 3.44 829.46 1089.04 0.47
Ellsworth' (·I1X"rio :'•.':"" Lat Struct
Ellsworth/Y' - 2359.29



, 'Min EI Wei, Flow','
(ft))>"'"

1385,70

• • •



PLAN DATA

plan Title:
plan File

Ell sworth_Rd_overtoppi ng. rep

HEC-RAS version 3.1.2 April 2004
U.S. Army Corp of Engineers

Hydrologic Engineering Center
609 second street
Davis. california

x X XXXXXX xxxx XXXX XX xxxx
X X X X X X X X X X
X X X X X X X X X
XXXXXXX XXXX X XXX xxxx XXXXXX xxxx
X x x X X X X X X
X X X X X X X X X X
X X XXXXXX XXXX x X x X XXXXX

PROJECT DATA
project Title: Ellsworth Road overtopping
proJect File: Ellsworth_Rd_overtopping.prj
Run Date and Time: 12/07/2004 3:46:35 PM

project in English units

Ellsworth Rd overtopping (existing Q)
m:\Ellworth channel\HEC-RAS\Ellsworth_Rd_overtopping.p04

Geometry Title: proposed chnl (geom chan per dist + ber)
Geometry File: m:\Ellworth channel\HEC-RAS\Ellsworth_Rd_overtopping.g03

Flow Title
Flow Fil e

Exiting condition flows
m:\Ellworth Channel\HEc-RAS\Ellsworth_Rd_overtopping.f01

plan summary Information:
Number of: Cross Sections 26

Culverts 0
Bridges = 0

Multiple openings
Inline Structures
Lateral Structures

o
o
1

computational Information
Water surface calculation tolerance =
critical depth calculation tolerance =
Maximum number of iterations =
Maximum difference tolerance
Flow tolerance factor

0.01
0.01
20
0.3
0.001

Computation options
critical depth computed only where necessary
conveyance calculation Method: At breaks in n values only
Friction Slope Method: Average Conveyance
computational Flow Regime: subcrltical Flow

FLOW DATA
·page 1



Ellsworth_Rd_overtopping.rep

Flow Title: Exiting condition flows
Flow File: m:\Ellworth Channel\HEC-RAS\Ellsworth_Rd_overtopping.f01

Flow Data (cfs)

River Reach RS PF 1
River Ellsworth 14500 2856
River Ellsworth 14100 1753

Boundary conditions

River Reach profile

River Ellsworth PF 1

Upstream Downstream

Normal S = 0.0018

GEOMETRY DATA

Geometry Title: proposed chnl (geom chan per dist + ber)
Geometry File: m:\Ellworth Channel\HEC-RAS\Ellsworth_Rd_overtopping.g03

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 14500

INPUT
Description: Channel Station 47938.16
station Elevation Data nurn= 222

Sta Elev Sta Elev Sta Elev
o 1387.55 78.21 1387.88 99.22 1387.79

117.33 1388 121.49 1388 128.26 1388
137.35 1388 140.83 1388 141.54 1388
148.96 1388 151.95 1388 153.52 1388
165.15 1388.08 167.19 1388.07 167.68 1388.06
182.49 1387.93 186.47 1387.9 193.63 1387.8
200.98 1387.97 201.48 1387.97 201.7 1387.95
202.28 1387.9 204.61 1387.68 208.63 1387.31

250 1379.85 281.5 1387.73 284.61 1387
300.96 1387 301.66 1387 302.07 1387
306.7 1388.16 307.56 1388.37 311.08 1388.41

318.48 1388.6 328.23 1388.11 330.93 1388
336.63 1388.02 341.2 1388.25 358.39 1388.59
413.2 1388.25 417.8 1388.02 418.16 1388

425.83 1388.41 429.07 1389 431.23 1389.64
434.57 1390.75 434.99 1390.89 435 1390.66
439.77 1389.46 444.45 1389.49 447.28 1389.48
452.02 1389 457.08 1389 458.15 1389
469.17 1389.39 474.6 1389.17 475.07 1389.17
490.34 1389.18 491.2 1389.18 500 1389.18
637.08 1389.14 673.04 1389.16 679.14 1389.13
729.38 1389.26 733.51 1389.26 751.75 1389.33
784.93 1389.06 789.17 1388.99 791.56 1389.34
793.12 1389.51 796.29 1389.77 796.52 1389.79
797.26 1389.85 798.92 1389.96 801.14 1390.13
806.48 1390.51 809.22 1390.7 813.86 1391.05

•

Sta Elev Sta Elev
112.35 1388 114.79 1388
132.77 1388 135.36 1388
144.9 1388 145.99 1388

156.49 1388 163.45 1388.1
172.06 1388.01 172.52 1388
200.08 1387.95 200.55 1387.96
201.79 1387.93 201.85 1387.93
209.15 1387.72 239.83 1380.05
289.14 1387 290.82 1387
303.57 1387.38 306.06 1388
317.19 1388.42 317.84 1388.54
331.34 1388 336.25 1388
377.2 1388.97 396.34 1388.59

421.63 1388 423.51 1388
432.44 1390 434 1390.55
435.02 1390 435.7 1389.88
447.52 1389.48 448.9 1389.4
460.26 1389.27 463.08 1389.27
475.85 1389.17 488.84 1389.17
612.45 1389.01 626.15 1389.1
702.3 1389.18 724.24 1389.22

766.27 1389.34 775.63 1389.19
792.1 1389.42 792.41 1389.45

796.76 1389.81 797.01 1389.83
804.52 1390.36 805.09 1390.41
815.22 1391.31 816.2 1391.51

page 2

• •



Ell sworth_Rd_overtoppi ng. rep
818.32 1391.51 819.16 1391.51 819.75 1391.49 819.84 1391.45 821.47 1391.41
827.53 1391.34 835.91 1391.03 836.16 1390.99 837.33 1390.82 839.07 1390.56

839.4 1390.51 842.25 1389.93 844.06 1389.6 846 1389.71 847.48 1389.81
851.43 1389.82 861.47 1389.8 861.74 1389.8 861.8 1389.8 861.9 1389.8
870.37 1390.18 870.63 1390.19 874.96 1389.81 876.98 1389.64 878.49 1389.51
880.45 1389.37 880.89 1389.34 881.16 1389.32 898.18 1389.13 898.88 1389.12
899.47 1389.11 900.44 1389.1 901.89 1389.08 912.83 1388.95 915.3 1388.93
917.37 1388.9 922.17 1388.84 938.66 1388.66 941.46 1388.66 945.15 1388.68
974.92 1388.51 979.45 1388.51 997.52 1388.51 1007.28 1388.37 1031.93 1388.36

1045.04 1388.51 1045.54 1388.511059.02 1388.69 1061.12 1388.74 1072.19 1388.74
1075.88 1388.9 1082.59 1388.96 1087.34 1389.24 1089.28 1389.31 1093.09 1389.51
1094.88 1389.51 1095.84 1389.49 1096.45 1389.51 1099.94 1389.62 1104.03 1389.83
1112.44 1390.37 1113.54 1390.44 1114.5 1390.51 1125.78 1391.35 1127.46 1391.51
1133.51 1391.95 1134.56 1392 1135.99 1392.08 1145.95 1392.51 1146.26 1392.52
1147.23 1392.54 1148.2 1392.57 1149.21 1392.83 1151.79 1393.51 1152.38 1393.67
1153.22 1393.89 1154.62 1394.26 1155.56 1394.51 1157.52 1395.03 1159.31 1395.51
1159.64 1395.6 1163.06 1396.51 1163.34 1396.59 1163.45 1396.61 1163.68 1396.68
1165.57 1397.18 1166.8 1397.51 1167.1 1397.59 1167.4 1397.67 1168.32 1397.68
1170.71 1397.72 1182.68 1398.03

Manning's n values
Sta n val Sta

o .025 318.48

num= 3
n val Sta

.03 1114.5
n val

.025

Bank Sta: Left Right Lengths: Left channel
318.48 1114.5 100 100

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

o 317.84 1392 F
816.2 1182.68 1391 T

LATERAL STRUCTURE

Right
100

coeff contr.
. 1

Expan .
.3

RIVER: River
REACH: Ellsworth RS: 14499

Sta Elev
300 1388.47
800 1388.3

1300 1388.35
1800 1386
2300 1386.16

INPUT
Description:
Lateral structure position = Next ot left bank station
Distance from upstream XS = 0
Deck/Roadway Width = 10
weir coefficient = 2
Weir Flow Reference = Water Surface
weir Embankment Coordinates num = 26

Sta Elev Sta Elev Sta Elev
o 1388.6 100 1388.56 200 1388.51

500 1388.38 600 1388.34 700 1388.22
1000 1388.35 1100 1388.54 1200 1388.55
1500 1387.28 1600 1387 1700 1386.12
2000 1386 2100 1385.7 2200 1385.96
2500 1386.8

Sta Elev
400 1388.42
900 1388.25

1400 1387.9
1900 1386
2400 1386.52

Weir crest shape = Broad crested

LATERAL STRUCTURE OUTPUT profile #PF 1 Lat Struct

E.G. US. eft)
W.S. US. eft)
E.G. DS eft)

1390.93
1390.74
1384.10

weir Sta US eft)
weir Sta DS eft)
weir Max Depth eft)

0.00
956.98

2.14
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w.s. os (ft)
Q us (cfs)
Q Leaving Total (cfs)
Q os (cfs)
Perc Q Leaving
Q wei r (cfs)

. Q Gates (cfs)
Q culv (cfs)
Q Lat RC (cfs)
weir Flow Area (sq ft)

CROSS SECTION

RIVER: River
REACH: Ellsworth

1384.08
2856.00
1714.32

35.84
60.12

1714.32

698.14

RS: 14400

Ellsworth_Rd_overtopping.rep
weir Avg Depth (ft) 0.73
weir submerg 0.00
Min El weir Flow (ft) 1385.70
Wr TOp wdth (ft) 956.98
Q Gate Group (cfs)
Gate Open Ht (ft)
Gate #open
Gate Area (sq ft)
Gate sUbmerg
Gate Invert (ft)

INPUT
Description: channel station 47499.16
station Elevation Data num= 234

Sta Elev Sta Elev Sta Elev
o 1387.51 23.3 1387.61 93.59 1387.29

132.39 1387.38 132.46 1387.38 132.6 1387.37
136.09 1387 136.43 1387 137.01 1387
140.95 1386.11 141.12 1386.12 141.34 1386.12
155.1 1386.32 167.19 1386.51 167.71 1386.52

174.87 1386.63 174.97 1386.63 175.08 1386.63
175.91 1386.66 176.73 1386.7 182.39 1387
183.15 1387 183.2 1387 183.26 1387
184.97 1387.06 185.5 1387.08 202.93 1387.66
209.15 1387.64 239.83 1379.97 250 1379.77
290.82 1387 302.57 1387 304.05 1387
306.82 1387.54 306.97 1387.58 307.08 1387.6
314.95 1387.66 316.09 1387.89 316.71 1388
318.91 1388.56 320.43 1388.45 320.81 1388.42
321.32 1388.39 321.48 1388.37 321.83 1388.35
326.84 1388 338.18 1388 341.05 1388
344.49 1388.06 353.15 1388.24 377.05 1388.72
412.88 1388 413.01 1388 413.05 1388
430.24 1388.94 430.47 1389 430.7 1389.08
434.36 1390.43 434.67 1390.57 434.67 1390.54
434.71 1389 434.78 1388.97 434.99 1388.89
445.94 1388.6 457.62 1388.69 461.9 1388.77
512.45 1388.5 526.15 1388.59 537.08 1388.63
602.3 1388.67 624.24 1388.71 629.38 1388.75

666.27 1388.83 675.63 1388.68 684.93 1388.55
692.1 1388.91 692.41 1388.94 693.12 1389

696.76 1389.3 697.01 1389.32 697.26 1389.34
704.52 1389.85 705.09 1389.9 706.48 1390
715.22 1390.8 716.2 1391 718.32 1391
719.84 1390.94 721.47 1390.9 727.53 1390.83
737.33 1390.31 739.07 1390.05 739.4 1390

746 1389.2 747.48 1389.3 751.43 1389.31
761.8 1389.29 761.9 1389.29 770.37 1389.67

776.98 1389.13 778.49 1389 780.45 1388.86
798.18 1388.62 798.88 1388.61 799.47 1388.6
812.83 1388.44 815.3 1388.42 817.37 1388.39
841.46 1388.15 845.15 1388.17 874.92 1388
907.28 1387.86 931.93 1387.85 945.04 1388
961.12 1388.23 972.19 1388.23 975.88 1388.39

•

Sta Elev
112.36 1387.59
135.85 1387
138.59 1386.56
142.32 1386.12
168.24 1386.53
175.4 1386.64
182.7 1387

183.79 1387.02
206.62.1387.37
281. 5 1387.65

304.66 1387
307.42 1387.63
317.68 1388.26
321. 02 1388.41
322.53 1388.3
341.07 1388
400.47 1388.25

415.1 1388
433.46 1390
434.68 1390.07
435.13 1388.84
477.03 1388.7
573.04 1388.65
633.51 1388.75
689.17 1388.48
696.29 1389.26
698.92 1389.45
709.22 1390.19
719.16 1391
735.91 1390.52
742.25 1389.42
761.47 1389.29
770.63 1389.68
780.89 1388.83
800.44 1388.59
822.17 1388.33
879.45 1388
945.54 1388
982.59 1388.45

Sta Elev
112.9 1387.59

135.91 1387
140.72 1386.1
154.04 1386.3
174.74 1386.63
175.58 1386.65
182.98 1387
184.4 1387.04

208.44 1387.24
285.39 1387
306.44 1387.44
312.121387.89
318.43 1388.44
321.19 1388.4
325.5 1388.09
341. 3 1388

408.26 1388.09
426.47 1388
434.111390.31
434.68 1390
435.97 1388.52
484.02 1388.46
579.14 1388.62
651. 75 1388.82
691. 56 1388.83
696.52 1389.28
701. 14 1389.62
713.86 1390.54
719.75 1390.98
736.16 1390.48
744.06 1389.09
761. 74 1389.29
774.96 1389.3
781.16 1388.81
801.89 1388.57
838.66 1388.15
897.52 1388
959.02 1388.18
987.34 1388.73
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Ellsworth_Rd_overtopping.rep
989.28 1388.8 993.09 1389 994.88 1389 995.84 1388.98 996.45 1389
999.94 1389.11 1004.03 1389.32 1012.44 1389.86 1013.54 1389.93 1014.5 1390

1025.78 1390.84 1027.46 1391 1033.51 1391.44 1034.56 1391.49 1035.99 1391.57
1045.95 1392 1046.26 1392.01 1047.23 1392.03 1048.2 1392.06 1049.21 1392.32
1051.79 1393 1052.38 1393.16 1053.22 1393.38 1054.62 1393.75 1055.56 1394
1057.52 1394.52 1059.31 1395 1059.64 1395.09 1063.06 1396 1063.34 1396.08
1063.45 1396.1 1063.68 1396.17 1065.57 1396.67 1066.8 1397 1067.1 1397.08

1067.4 1397.16 1068.32 1397.17 1070.71 1397.21 1082.68 1397.52

Manning's n values num= 3
Sta n val Sta n val Sta n val

o .025 318.91 .03 1025.78 .025

Bank Sta: Left Right Lengths: Left channel
318.91 1025.78 100 100

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

o 318.91 1392 F
716.2 1082.68 1391 T

CROSS SECTION

Right
100

coeff Contr.
.1

Expan.
.3

RIVER: River
REACH: Ellsworth RS: 14300

INPUT
Description: Channel station 45799.16
Station Elevation Data num= 203

Sta Elev Sta Elev Sta Elev
o 1387.19 87.95 1386.79 99.49 1386.98

131.91 1386.79 134.82 1386.81 157.25 1386.87
160.48 1386.89 162.17 1386.89 168.65 1386.9
185.96 1386.87 186.41 1386.87 194.65 1386.84
204.79 1387 205.45 1387 208.24 1387

250 1379.69 281.5 1387.57 283.13 1387
301.79 1387 302.78 1387 303 1387

303.8 1387.2 303.8 1387.24 303.83 1388
304.99 1388 305.3 1388 305.49 1388
313.03 1387 314.26 1387 315.98 1387
317.85 1387.47 317.92 1387.5 317.98 1387.55
319.35 1388.51 320.12 1388.45 325.01 1388.04

340.9 1387.81 350.22 1387.99 351.01· 1388
399.98 1388.04 402.09 1388 403.02 1387.98
423.92 1387.29 426.95 1388 430.21 1388.89

432.3 1389.52 432.33 1389.53 433.85 1390
434.34 1390 434.35 1390.11 434.36 1390.25
434.67 1388.83 434.85 1388.71 435.03 1388.6
435.22 1388.48 435.37 1388.39 449.93 1388.24
460.55 1388.16 482.98 1388.13 483.91 1388.13
529.72 1388.13 553.67 1388.2 564.06 1388.2
583.45 1388.15 594.01 1388 596.5 1387.96
604.43 1387.84 604.77 1387.96 604.9 1388
606.26 1388.42 607.97 1388.55 611.35 1388.8
620.12 1389.44 624.65 1389.87 626.17 1390

637.2 1390.44 647.79 1390.15 649.48 1390.08
651.38 1390 651.4 1390 651.64 1390
652.41 1389.91 653.21 1389.78 654.32 1389.62
658.5 1388.91 659.67 1388.54 668.79 1388.5

701.58 1388.58 706.52 1388.57 711.12 1388.56
728.97 1388.46 768.84 1388.27 788.74 1388

Sta Elev Sta Elev
100.86 1386.96 123.43 1386.72
157.82 1386.88 158.92 1386.88
171.13 1386.91 185.37 1386.87
204.67 1386.91 204.69 1386.92
211.39 1387 239.83 1379.89
290.82 1387 300.62 1387
303.29 1387.07 303.33 1387.08
304.11 1388 304.67 1388
306.05 1388 307.58 1387.78
316.7 1387 316.95 1387.1

318.51 1388 319.09 1388.37
325.53 1388 325.61 1388
353.07 1388.04 376.9 1388.46
412.9 1387.81 418.28 1387.37

430.62 1389 431.53 1389.28
434.23 1390 434.33 1390
434.38 1389.47 434.4 1389
435.11 1388.55 435.16 1388.52
456.19 1388.18 456.96 1388.17
486.14 1388.13 508.95 1388.16

573.4 1388.18 582.81 1388.17
598.07 1387.94 601.54 1387.88
605.02 1388.05 605.79 1388.38
612.94 1388.92 614.14 1389
629.76 1390.14 631.73 1390.21
651.32 1390 651.35 1390
651.79 1389.99 651.97 1389.98
654.81 1389.55 658.3 1389
671.77 1388.5 695.96 1388.6
719.47 1388.51 723.01 1388.51
789.77 1388 812.25 1388
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812.6 1388
863.14 1388
904.89 1389.18
927.23 1391.14
939.77 1391. 55
954.16 1392.01
959.51 1393.28
965.65 1395
971. 56 1396.9
984.13 1397

812.75 1388
867.49 1388
906.48 1389.33
927.76 1391.16
942.98 1391. 65
955.07 1392.03
961. 8 1393.94
967.3 1395.45

975.59 1396.94
984.21 1397.01

824.25 1388
888.63 1388.63
913.26 1390
928.64 1391.19

947.6 1391. 79
955.59 1392.05
961. 96 1393.98
969.39 1396
980.11 1397
989.02 1397.09

Ellsworth_Rd_overtopping.rep
835.21 1388 841.36 1388
894.2 1388.77 903.1 1389

917.07 1390.39 922.59 1391
929.53 1391.22 930.68 1391.26
950.08 1391.87 953.99 1392
957.69 1392.72 958.57 1393
962.03 1394 964.51 1394.68
969.7 1396.14 970.43 1396.47

982.36 1397 983.51 1397

Manning's n values
Sta n val Sta

o .025 319.35

num= 3
n val Sta

.03 917.07
n val

.025

Bank Sta: Left Right Lengths: Left channel
319.35 917.07 100 100

Ineffective Flow num= 2
Sta L Sta R Elev Permanento 319.35 1392 F
637.2 989.02 1391 T

Right
100

coeff Contr.
.1

Expan.
.3

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 14200

(Modified to Include GM Access Road

50
Sta Elev

86.62 1386.37
127.55 1386.33
203.41 1387.05
209.15 1387.48

307.6 1387
312.48 1387.84
319.75 1388
328.83 1387.9
502.75 1390
831. 75 1391

INPUT
Description: channel station 47699.16

Berm, per Sheet CHC5)
Station Elevation Data num=

Sta Elev Sta Elev
o 1386.67 82.32 1386.3

99.57 1386.27 100.57 1386.28
196.49 1386.96 200.01 1387
204.91 1387 208.05 1387
281.5 1387.49 290.82 1387
309.2 1387.38 309.3 1387.38

318.45 1387.52 318.69 1387.59
321 1388.34 324.07 1388

412.75 1387.67 441.75 1388.25
809.75 1390 817.75 1390

Sta Elev
88.82 1386.33

178.89 1386.74
204.67 1387.06
239.83 1379.81
308.88 1387.32
314.5 1387.9

319.77 1388.28
340.75 1387.67
666.75 1391
839.75 1392

Sta Elev
96.63 1386.25

186.44 1386.81
204.78 1387.03

250 1379.61
308.99 1387.35
318.34 1387.45
319.78 1388.47
376.75 1388.21
804.75 1391
845.75 1395

Manning's n values
Sta n val Sta

o .025 319.78

num= 3
n val Sta

.03 666.75
n val

.025

Expan.
.3

coeff Contr.
.1

Right
100

Lengths: Left channel
100 100

Bank Sta: Left Right
319.78 666.75

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

o 319.78 1392 F
666.75 845.75 1391 T

CROSS SECTION

RIVER: River
REACH: Ell sworth

•
RS: 14100

page 6

• •



Ellsworth_Rd_overtopping.rep
INPUT
Description: channel Station 47799.16
Station Elevation Data nurn= 156

Sta Elev Sta Elev Sta Elev
o 1386.14 55.92 1385.89 64.55 1385.93

79.65 1386 79.75 1386 79.76 1386
82.39 1386 82.4 1386 85.13 1386
91.06 1386 91.22 1386 92.42 1386

123.67 1386.21 160.14 1386.61 176.66 1386.73
204.96 1386.87 205.53 1386.97 205.71 1387
210.75 1387 239.83 1379.73 250 1379.53
293.36 1387 297.84 1387 299.11 1387
301.92 1387.19 301.93 1387.42 301.95 1388
316.38 1387.44 318.16 1387.3 318.88 1387.55
320.05 1387.95 320.19 1388 320.19 1388.16
323.52 1388 331.24 1387 331.26 1387
333.69 1387.02 337.55 1387.24 340.6 1387.42
384.74 1387.84 412.6 1387.42 418.97 1387.06
421.89 1387 425.66 1387.57 428.8 1388
436.08 1388.5 437.11 1388.05 437.24 1388
437.56 1387.97 438.59 1387.95 453.65 1387.75
460.39 1388 461.8 1388.06 466.39 1388.25
473.96 1389.02 474.3 1389.05 476.2 1389.53
486.25 1390 490.42 1390 495.05 1390
499.3 1388.77 500.6 1388.35 501.07 1388.2

510.63 1387.93 513.77 1387.83 517.36 1387.96
519.57 1387.99 519.63 1388 521.49 1387.91
541.52 1387.49 549.4 1387.44 555.66 1387.45
578.05 1387.45 579.87 1387.37 588.59 1387.01
598.86 1386.61 615.08 1386.85 624.92 1387

695 1388.47 702.13 1388.93 703.18 1389
705.68 1390.37 706.94 1391 707.96 1391.51
710.91 1393 711.87 1393.5 712.86 1394
716.52 1395 717.47 1395 721.31 1395.32
731.76 1395.98 732.24 1396.05 732.95 1395.97
776.67 1394.27

Sta Elev
64.57 1385.93
81.14 1386

90.3 1386
93.97 1386

186.69 1386.75
206.46 1387
281. 5 1387.41

301.18 1387
303 1388
319 1387.59

320.21 1388.42
331.27 1387
350.28 1387.56
419.98 1387
431.4 1388.82

437.43 1387.98
456.36 1387.84
469.47 1388.55
478.08 1389.8
498.04 1389.17
503.16 1388.14
518.75 1387.99
522.78 1387.84
572.53 1387.57
588.81 1387
631. 86 1387.11
703.75 1389.32
708.93 1392
715.35 1394.76
726.78 1395.49
748.35 1395.15

sta Elev
70.26 1385.97
81. 66 1386
90.88 1386

108.17 1386.1
202.34 1386.86
207.86 1387
290.82 1387
301. 52 1387.09
308.98 1388
319.34 1387.71
320.36 1388.41
333.33 1387

376.6 1387.96
421.06 1387
433.68 1389.62
437.51 1387.97
458.74 1387.93
473.77 1389
479.55 1390
498.57 1389
508.24 1388
519.11 1387.99
527.41 1387.55
575.36 1387.56
588.92 1387
688.45 1388
704.95 1390
709.74 1392.41
715.8 1395

729.01 1395.56
762.37 1394.66

Manning's n values
Sta n val Sta

o .025 320.21

nurn= 3
n val Sta

.03 704.95
n val

.025

Bank Sta: Left Right Lengths: Left channel
320.21 704.95 100 100

Ineffective Flow nurn= 2
Sta L Sta R Elev Permanent

o 320.21 1392 F
479.55 776.67 1390 T

CROSS SECTION

Right
100

coeff Contr.
.1

Expan.
.3

RIVER: River
REACH: Ellsworth RS: 14000

INPUT
Description: Channel station 47899.16
station Elevation Data nurn= 188

Sta Elev Sta Elev Sta Elev
o 1385.63 7.59 1385.67 7.72 1385.67

83.81 1386 83.89 1386 90.81 1386
97.08 1386 110.78 1386 118.89 1386

Sta Elev Sta
36.27 1385.87 83.36
93.44 1386 97.07

119.82 1386 121.25
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Manning's n values
Sta n val Sta

o .025 320.64

133.03 1385.65
156.86 1386.04
191.98 1386.84
205.38 1386
234.91 1379.75
309.69 1386
315.64 1387.07
319.92 1387.81
322.09 1388.15
338.44 1387
378.6 1387.67

424.45 1387
429.6 1388.13

433.35 1389.3
445.99 1388.25
461. 24 1387.13
474.58 1387.14
485.87 1387.14
494.16 1387.28
498.52 1387.39
502.32 1387.53
506.42 1387.69
508.8 1387.79

512 .04 1387.74
515.89 1387.65
519.23 1387.45
522.35 1387.17
537.68 1387.53
548.25 1386.87
594.43 1387.33
612.31 1387.65
630.54 1387.98
646.88 1390.05
676.12 1394.5
705.49 1393.7

134.29 1385.67
166.01 1386.36
199.45 1386.94
206.06 1386

250 1379.45
309.73 1386
316.52 1387.29
320.61 1388
323.01 1388

339 1387.03
412.45 1387.1
425.13 1387.15
430.24 1388.33
433.37 1389.17
451.94 1388
462.93 1387.14
476.12 1387.14
487.13 1387.15
495.68 1387.3
499.78 1387.41
503.24 1387.55
506.62 1387.69
509.25 1387.79
513.1 1387.73

516.63 1387.63
520.26 1387.36
524.58 1387.21
539.45 1387.42
552.65 1386.59
604.28 1387.51
613.311387.67
631. 33 1388
654.68 1391.24
679.9 1395.08

714.51 1393.39

num=-
n val

.03

137.28 1385.68
167.88 1386.43
199.91 1386.92
207.67 1386
265.09 1379.75
311. 37 1386
317.68 1387.29
320.63 1388.29
324.16 1387.86
340.45 1387.1
414.42 1387
426.48 1387.43
432.4 1389

433.39 1389
459.15 1387.38
470.45 1387.14
483.96 1387.13
488.33 1387.16
496.09 1387.32
500.41 1387.44
504.04 1387.59
507.79 1387.74
509.3 1387.78

514.05 1387.72
517.3 1387.58

520.55 1387.34
527.02 1387.25
540.12 1387.38
558.04 1386.69
608.23 1387.58
614.21387.68

632.69 1388.28
661.28 1392.25
683.26 1395.59
727.26 1393.05

3
Sta n val

632.69 .025

Ellsworth_Rd_overtopping.rep
155.59 1386 155.81 1386
172.06 1386.56 183.85 1386.71
200.26 1386.91 203.34 1386.36
207.8 1386 208.66 1386.31

291.34 1386.23 309.33 1386
312.48 1386.28 315.37 1387
317.99 1387.29 319.21 1387.62
320.64 1388.38 321.11 1388.31
331.14 1387 331.83 1387
376.1 1387.7 376.45 1387.71

414.51 1387 423.31 1387
428.48 1387.86 429.19 1388
432.95 1389.17 433.25 1389.27
439.91 1388.61 444.48 1388.34
460.55 1387.25 460.91 1387.21
472.51 1387.14 474.4 1387.14
484.59 1387.13 485.32 1387.13
489.45 1387.16 493.82 1387.27
497.5 1387.34 497.97 1387.36

500.94 1387.47 501.57 1387.49
504.44 1387.59 505.34 1387.64
507.87 1387.75 507.94 1387.75
510.62 1387.77 511.76 1387.76
514.48 1387.7 515.33 1387.69
517.92 1387.55 518.76 1387.48
521.83 1387.22 521.91 1387.21
528.84 1387.28 529.88 1387.3
541.68 1387.28 546.11 1387
564.11 1386.8 575.46 1387
609.81 1387.6 611.15 1387.63
614.98 1387.7 629.97 1387.96
646.09 1389.88 646.77 1390.03
666.94 1393.11 671.84 1393.85
683.51 1395.63 695.61 1394.22

Bank Sta: Left Right Lengths: Left Channel
320.64 632.69 100 100

Ineffective Flow num= 2
Sta L Sta R Elev permanent

o 320.64 1392 F
433.35 727.26 1389.3 T

CROSS SECTION

Right
100

coeff Contr.
.1

Expan.
.3

RIVER: River
REACH: Ellsworth RS: 13900

INPUT
Description: Channel station 47999.16
station Elevation Data num= 141

Sta Elev Sta Elev Sta Elev
o 1385.74 2.27 1385.76 87.06 1386

100.48 1386 105.21 1386 111.76 1386
137.43 1386 137.5 1386 138.21 1385.99
148.1 1386 150.3 1385.85 156.8 1385.4

•
Sta Elev Sta Elev

87.88 1386 88.02 1386
135.26 1386 135.29 1386
139.86 1385.94 142.94 1386
163.75 1385.64 166.11 1385.71

page 8

• •



172.45 1385.89
200.06 1386.88
234.91 1379.67
309.37 1386
316.15 1387.11
318.8 1387.46

322.45 1388
340.3 1386.89

401. 39 1387.11
426.13 1387
432.89 1388.94
437.15 1388
452.66 1386.77
470.94 1386.67
484.42 1386.92
492.68 1387.07
502.38 1387.24
551. 51 1387.28
577 .04 1388
605.76 1389
610.28 1389.81
623.65 1393.09
632.8 1394.66

636.66 1395.24
676.19 1392.1

176.39 1386
201.04 1386.69

250 1379.37
310.29 1386
316.4 1387.18

320.19 1388
322.94 1387.88
343.47 1386.96
406.95 1387
428.22 1387.59
433.02 1388.97
442.77 1387.56
460.7 1386.12

477.69 1386.79
487.1 1386.97

498.86 1387.18
502.71 1387.25

555 1387.3
577 .09 1388
605.8 1389

611. 97 1390.2
626.43 1393.42
633.78 1394.81
636.7 1395.25

195.74 1386.76
204.57 1386
265.09 1379.67
311.69 1386
317.54 1387.18
320.86 1388.26
326.47 1387
345.66 1387
407.91 1386.98
429.65 1388
434.88 1388.52
445.91 1387.34
461.82 1386.1
478.58 1386.81
488.88 1387
500.36 1387.2
504.82 1387.28
568.13 1387.73
577.13 1388
606.17 1389.02
612.96 1390.43
629.79 1394.17
634.64 1394.94

659 1392.7

Ellsworth_Rd_overtopping.rep
198.61 1386.87 198.64 1386.87
207.48 1385.68 208.66 1386.23
291.34 1386.23 305.67 1386

313.6 1386.48 315.69 1387
317.63 1387.43 318.08 1387.18
321.07 1388.34 322.31 1388.03
330.93 1386.97 334.27 1386.94
347.07 1387.03 376.3 1387.61
412.3 1386.89 424.91 1386.99

430.31 1388.19 431.59 1388.56
436.09 1388.18 436.9 1388
447.52 1387.23 449.63 1387
463.81 1386.11 467.47 1386.39
479.93 1386.83 481.77 1386.87
489.08 1387 491 1387.04
501.29 1387.22 501.92 1387.23
508.33 1387.23 551.17 1387.28
576.39 1388 576.99 1388
591.84 1388.51 592.75 1388.54
606.87 1389.05 608.81 1389.48
613.61 1390.58 620.77 1392.39
630.34 1394.29 631.67 1394.49
635.39 1395.05 636.06 1395.15
664.11 1392.44 668.81 1392.28

Manning's n values
Sta n val Sta

o .025 321.07

num= 3
n val Sta

.03 592.75
n val

.025

Lengths: Left channel
100 100

Bank Sta: Left Right
321.07 592.75

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

o 321.07 1392 F
433.02 676.19 1388.97 T

CROSS SECTION

Right
100

coeff Contr.
. 1

Expan .
.3

RIVER: River
REACH: Ellsworth RS: 13800

INPUT
Description: channel Station 48099.16
station Elevation Data num= 229

Sta Elev Sta Elev Sta Elev
o 1385.74 90.76 1386 91.95 1386

116.98 1386 126.44 1386 128.58 1386
133.73 1386 136.64 1385.94 155.32 1385.63
159.45 1385.57 159.73 1385.57 161.33 1385.52
182.95 1386.45 196.03 1387 198.56 1387.11
199.27 1387 201.57 1386.37 202.91 1386
208.66 1386.15 234.91 1379.59 250 1379.29
292.69 1386 309.05 1386 310.5 1386
316.01 1387 319.8 1387.95 320.01 1388
321.12 1388.19 322.55 1388 327.49 1387.35
339.78 1387 340.07 1387.01 340.15 1387.02
410.95 1387.04 412.06 1387.02 412.15 1387.02
417.32 1387 425.48 1387 426.28 1387.19
432.75 1388.7 434 1388.55 434.7 1388.46

Sta Elev Sta Elev
92.15 1386 110.14 1386

129.19 1386 129.36 1386
158.37 1385.59 159.03 1385.58
164.3 1385.65 172.25 1386

198.81 1387.12 199.14 1387.03
207.28 1385.58 207.4 1385.57
265.09 1379.59 291.34 1386.15
312.01 1386 314.17 1386.54
320.04 1388.01 320.88 1388.22
330.18 1387 334.42 1387
341.59 1387.05 376.15 1387.74
412.18 1387.02 412.51 1387
429.63 1388 431.18 1388.34
438.78 1388 442.95 1387.54
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447.88 1387
460.01 1385.7
468.28 1385.99
469.5 1386.15

476.26 1386.83
485.43 1386.95
490.02 1387
490.1 1387

505.69 1387.93
542.071387.5
548.58 1387
552.18 1386
556.17 1384.6
558.18 1385

559 1385.17
559.61 1385.28
564.63 1385.97
567.29 1386
569.22 1387.06
569.8 1387.38

569.96 1387.46
570.67 1387.8
575.36 1389.83
580.37 1392
.586.46 1394.64
588.68 1394.85
600.87 1395.07
610.39 1393
618.86 1391.16
623.72 1390.91
624.05 1390.93
639.17 1390.75

450.14 1386.75
464.69 1385.66
468.37 1386
470.99 1386.35
478.58 1386.86
486.13 1386.96
490.03 1387
491.48 1387.02
506.46 1387.92
547.32 1387.1
548.71 1386.99

554 1385.33
556.32 1384.63
558.45 1385.06
559.08 1385.19
559.67 1385.29
566.01 1385.47
567.48 1386.1
569.45 1387.18
569.83 1387.4
569.97 1387.47
571.14 1388
575.75 1390
582.2 1392.79

586.65 1394.73
592.62 1394.93
601.21 1395
614.86 1392.03
619.79 1391.11
623.79 1390.91
624.06 1390.93
639.93 1390.76

451. 06 1386.65
465.92 1385.66
468.52 1386.02
473.03 1386.62
479.67 1386.88
488.77 1386.99
490.06 1387
491.83 1387.02
521.14 1387.3
547.67 1387.07
548.89 1386.98
554.89 1385
556.79 1384.7
558.65 1385.1
559.15 1385.2
560.01 1385.34
566.19 1385.4
567.57 1386.15
569.59 1387.26
569.87 1387.41
570.16 1387.57
572 . 94 1388.78
577.62 1390.81
582.67 1393
586.85 1394.81
596.53 1395
603.04 1394.6
614.99 1392
620.68 1391. 07
623.85 1390.92
624.08 1390.93
640.67 1390.78

Ellsworth_Rd_overtopping.rep
457.12 1386 457.56 1385.95
468.06 1385.95 468.16 1385.97
468.88 1386.07 469.21 1386.11
474.39 1386.81 476.03 1386.83
481.42 1386.9 484.36 1386.94

490 1387 490.01 1387
490.07 1387 490.08 1387
492.17 1387.03 502.36 1387.76
523.72 1387.11 528.33 1387.19
548.05 1387.04 548.47 1387.01
549.12 1386.96 550.11 1386.65
555.06 1384.94 556.02 1384.58
557.76 1384.91 558.17 1385
558.79 1385.13 558.91 1385.15
559.39 1385.25 559.5 1385.26
562.2 1385.66 564 1385.89

566.43 1385.53 566.6 1385.62
567.86 1386.31 569.11 1387
569.68 1387.31 569.75 1387.35
569.91 1387.44 569.95 1387.46
570.35 1387.66 570.44 1387.7
573.27 1388.92 573.45 1389
578.06 1391 579.9 1391.8
584.49 1393.79 584.98 1394
587.8 1394.83 588.04 1394.84

600.31 1395.07 600.83 1395.08
605.8 1394 608.33 1393.45

616.97 1391.57 617.62 1391.43
622.14 1391 622.32 1390.99
623.99 1390.92 624.02 1390.93
637.24 1390.75 638.41 1390.74
658.79 1391. 09

Manning's n values
Sta n val Sta

o .025 320.88

num= 3
n val Sta

.03 571.14
n val

.025

Bank Sta: Left Right Lengths: Left channel
320.88 571.14 98.87 100

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

o 320.88 1392 F
432.75 658.79 1388.7 T

CROSS SECTION

Right
101.06

coeff Contr.
.1

Expan.
.3

RIVER: River
REACH: Ellsworth RS: 13700

INPUT
Description: Channel station 48199.16
station Elevation Data num= 191

Sta Elev Sta Elev Sta Elev
o 1385.73 94.63 1386 96.18 1386

128.78 1386 131.19 1386 131.42 1386
156.42 1385.97 158.44 1385.98 160.9 1385.97
161.79 1385.97 162.79 1385.99 163.18 1386
199.64 1386.88 200.19 1386.65 201.45 1386.12
207.19 1385.52 208.66 1386.07 234.91 1379.51
291.34 1386.07 294.6 1386 308.96 1386

•

Sta Elev Sta Elev
96.44 1386 119.86 1386

132.82 1386 148.71 1386
161.18 1385.98 161.34 1385.98
171.92 1386.21 187.99 1386.59
201.73 1386 202.68 1385.92

250 1379.21 265.09 1379.51
309.84 1386 312.56 1386
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314.15 1386.4
321. 76 1388.3
333.44 1387
352.32 1387.46
407.6 1387

413.93 1387.14
425.03 1387
433.33 1388.49
444.26 1387
461. 86 1385.68
470.05 1386.2
471. 87 1386.82
483.72 1386.92
505.14 1387.07
517.7 1387
527.3 1387.23

528.01 1387
530.64 1385
535.11 1383.31
545.3 1383.8

546.97 1385
550.29 1387.36
553.79 1389
559.15 1391.16
565.69 1393.81
568.27 1394.69
585.06 1394
594.46 1392
602.84 1391.15
604.19 1391
606.75 1390.76
636.33 1391.14

316.56 1387
322.26 1388.01
335.87 1387
376.3 1387.94

408.94 1387.06
415.38 1387.06
426.15 1387.27
433.33 1388.5
455.88 1386.01
463.2 1385.67

471.76 1386.78
471. 89 1386.82
483.95 1386.94
505.88 1387
519.42 1387.04
527.33 1387.23
528.08 1386.95
530.75 1384.91
538.64 1383.28
545.31 1383.81
547.91 1385.67
551.04 1387.89
555.67 1389.76
561.22 1392
566.18 1394
570.4 1394.74

588.17 1393.34
595.47 1391. 79
603.01 1391.13
604.22 1391
606.81 1390.77

318.55 1387.5
322.27 1388
336.48 1387.03
405.98 1387.04
411.11 1387.16
416.72 1387
429.12 1388
433.34 1388.5
455.98 1386
468.21 1385.61
471.81 1386.79
471.9 1386.83

485.23 1387
506.38 1386.95
520.5 1387.07

527.73 1387.24
528.45 1386.64

532 1384
541.03 1383.46
545.33 1383.82
548.37 1386
551.14 1387.93
556.26 1390
561. 63 1392.16
567.6 1394.58

580.44 1394.99
589.75 1393
597.09 1391.44
603.15 1391.12
604.24 1391
606.86 1390.76

Ellsworth_Rd_overtopping.rep
320.57 1388 321.57 1388.25
322.64 1387.95 330.22 1387
337.36 1387.07 340.3 1387.22
407.16 1387 407.5 1387
412.3 1387.22 413.26 1387.17

417.35 1387 421.7 1387
430.06 1388.11 433.32 1388.49
433.59 1388 442.23 1387.19
458.42 1385.8 459.72 1385.69
468.3 1385.64 469.48 1386

471.84 1386.81 471.86 1386.81
471.99 1386.86 473.03 1386.86

494.7 1387.42 498.99 1387.65
508.23 1386.77 516.06 1386.96
525.55 1387.19 526.94 1387.22
527.8 1387.18 527.95 1387.06

529.28 1386 530.42 1385.16
532.38 1383.72· 532.94 1383.31
544.83 1383.76 545.12 1383.78
545.57 1384 546.07 1384.36
549.01 1386.45 549.78 1387
551.31 1388 552.46 1388.46
558.21 1390.78 558.74 1391
563.7 1393 564.09 1393.16

567.73 1394.63 567.86 1394.68
581.96 1394.66 583.58 1394.32
592.28 1392.46 594.36 1392.02
602.32 1391.18 602.58 1391.17
603.94 1391 603.99 1391
606.61 1390.77 606.68 1390.77
608.05 1390.67 608.15 1390.65

Manning's n values
Sta n val Sta

o .025 321. 76

num= 3
n val Sta

.03 550.29
n val

.025

Bank Sta: Left Right Lengths: Left channel
321.76 550.29 98.65 100

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

o 321.76 1392 F
433.33 636.33 1388.5 T

.CROSS SECTION

Right
101. 34

coeff Contr.
.1

Expan.
.3

RIVER: River
REACH: Ellsworth RS: 13600

INPUT
Description: channel station 48299.16
station Elevation Data num= 231

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
o 1385.71 99.92 1386 101.82 1386 102.14 1386 131.02 1386

133.17 1386 133.27 1386 133.44 1386 133.74 1386 143.91 1385.96
154.31 1385.88 156.13 1385.88 162.29 1385.8 166.5 1385.93 169.13 1386
180.61 1386.31 191.5 1386.59 192.58 1386.62 199.46 1386.79 200.24 1386.59
201.02 1386.39 202.56 1386 207.62 1385.5 207.73 1385.49 208.66 1385.99
234.91 1379.43 250 1379.13 265.09 1379.43 291.34 1385.99 291.36 1386
303.69 1386 307 1386 308.59 1386 312.64 1386 314.92 1386.57
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316.64 1387
321. 58 1388.24
332.07 1387
360.57 1387.8
383.4 1388

415.03 1387.37
430.43 1387.97
434.69 1388.15
446.3 1386.91

458.98 1386
467.23 1385.54
472.42 1386.02
493.67 1386.78
495.28 1387
498.41 1387.38
499.8 1387.53

SOL 76 1387.5
505.85 1387
505.96 1387
506.37 1386.95

507 1386.87
513.86 1387
521.22 1387
523.87 1384.63
525.99 1382.74
536.16 1383.02
539.62 1385
542.57 1387.13
546.31 1389
551. 32 1391
556.87 1393.21
562.79 1394.76
573.1 1395.01

582.14 1393
593.26 1391.1
595.04 1390.96
595.22 1390.94
596.54 1390.82
640.55 1391.03
651. 8 1391. 07

320.05 1387.85
321.65 1388.25
333.96 1387
370.64 1388
405.06 1387.6
421. 52 1387
430.55 1388
434.71 1388
447.09 1386.85

459 1386
469.72 1385.49
473.09 1386.14
495.02 1386.97
497.44 1387.28
498.47 1387.39
499.83 1387.53
502.97 1387.34
505.87 1387
505.97 1387
506.44 1386.94
507.14 1386.86
517.87 1387.08
521.94 1386.35
524.58 1384
530.51 1382.67
536.98 1383.08
540.54 1385.66
543.72 1387.95
547.19 1389.35
552.2 1391. 35

558.86 1394
566.85 1394.87
573.16 1395
586.01 1392.13
594.56 1391
595.05 1390.96
595.22 1390.93
604.91 1390.96
642.55 1391.02

320.64 1388
321. 65 1388.24
334.69 1387
374.82 1388.08
410.64 1387.49
421.61 1387
430.66 1388.01
437.8 1387.7
454.5 1386.32

459.03 1386
471.74 1385.89
474.96 1386.49
495.21 1387
497.52 1387.29
498.54 1387.4
499.86 1387.53
505.73 1387
505.89 1387

506 1387
506.5 1386.93
508.8 1386.9

518.95 1387.1
522.33 1386
525.14 1383.5
531. 38 1382.66
537.59 1383.53

541 1386
543.76 1387.97
548.81 1390
553.84 1392
560.03 1394.46
571.97 1395
574.07 1394.8
586.6 1392

594.61 1391
595.08 1390.95
595.25 1390.93
606.39 1390.96
644.51 1391. 01

Ellsworth_Rd_overtopping.rep
320.9 1388.07 321.08 1388.11

321.68 1388 322.4 1387.93
335.82 1387.07 341.99 1387.43
378.02 1388.15 381.1 1388.06
414.04 1387.43 414.55 1387.4
422.21 1387 425.73 1387
430.81 1388.02 434.68 1388.3
445.06 1387 445.65 1386.96
455.11 1386.28 456.27 1386.2
461.14 1385.84 464.51 1385.59
472.01 1385.94 472.32 1386
482.86 1386.62 488.07 1386.7
495.26 1387 495.27 1387
497.59 1387.3 497.66 1387.3
498.6 1387.4 498.66 1387.41
500.7 1387.62 501.311387.55

505.81 1387 505.83 1387
505.91 1387 505.95 1387
506.16 1386.98 506:28 1386.96
506.81 1386.89 506.94 1386.88
513.55 1387 513.67 1387
521.04 1387.16 521.18 1387.03
522.61 1385.76 523.45 1385
525.7 1383 525.96 1382.77

532.08 1382.71 535.85 1383
538.24 1384 539.04 1384.58
541.53 1386.38 542.38 1387
543.84 1388 545.42 1388.64
550.04 1390.49 550.89 1390.83
554.09 1392.1 556.35 1393
560.32 1394.58 560.64 1394.71
572.53 1395.01 573.03 1395.03
577.65 1394 581.08 1393.24
586.64 1391.99 589.23 1391.41
594.96 1390.97 594.99 1390.96
595.14 1390.94 595.18 1390.94
595.26 1390.93 596.33 1390.84
608.07 1390.97 638.53 1391.03
646.43 1391.01 647.85 1391.06

Manning's n values
Sta n val Sta

o .025 321.65

num= 3
n val Sta

.03 542.38
n val

.025

Bank Sta: Left Right Lengths: Left Channel Right
321.65 542.38 99.78 100 100.25

Ineffective Flow nurn= 2
Sta L Sta R Elev Permanent

o 321.65 1392 F
434.68 651.8 1388.3 T

CROSS SECTION

coeff Contr.
.1

Expan.
.3

RIVER: River
REACH: Ell swo rth RS: 13500

INPUT
Description: Channel station 48399.16
station Elevation Data num= 211

•
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Sta Elev
o 1385.69

136.66 1386
152.49 1386
165.19 1386
198.71 1386.9
208.66 1385.91
291. 69 1386

316 1386.76
321. 36 1387.13
340.69 1387.21
364.69 1388
383.68 1388.3
406.44 1387.81
419.11 1387.55
426.26 1387
437.84 1388.01
438.15 1388.04
440.93 1387.75
447.24 1387
467.83 1385.7
477.62 1386.23
498.58 1386.73

522.9 1386
525.94 1383.24

532 1382
535.11 1382
540.07 1383

542.2 1384.78
545.21 1387
548.69 1388.46
554.4 1390.73

560.22 1393
564.56 1394.26
579.02 1393.94
587.88 1391. 96
593.69 1390.71
597.45 1390.59
597.62 1390.53
597.82 1390.44
598.07 1390.36
598.31 1390.29
620.79 1390.28
633.51 1390.21

Sta Elev
107.79 1386
138.94 1386.16
154.38 1386
166.8 1386

200.11 1386.55
234.91 1379.35
294.49 1386
316.97 1387
323.37 1387.11
343.53 1387.43
377.58 1388.26
384.95 1388.26
411.02 1387.74
419.42 1387.53
426.47 1387
437.87 1388.01
438.78 1388.11
441.94 1387.63
454.42 1386.54
472.22 1385.49
477 .69 1386.24
505.86 1386.79
523.45 1385.49

526.2 1383
533.41 1381.92
536.55 1382.1
540.29 1383.19
542.47 1385
545.32 1387.08
550.02 1389
555.07 1391
560.73 1393.2
569.71 1394.44
583.25 1393
592.19 1391
594.59 1390.7
597.48 1390.58
597.66 1390.52
597.86 1390.43
598.12 1390.33
598.35 1390.26
621.44 1390.28

Sta Elev
110.06 1386
146.17 1386.1
162.09 1386
167.76 1385.99
200.93 1386.35

250 1379.05
303.02 1386
319.71 1387.69
334.51 1387
346.06 1387.63
381.13 1388.33
388.77 1388.15
413.83 1387.7
419.85 1387.5
427.89 1387
437.91 1388.02
438.78 1388.08
442.38 1387.58
463.02 1386
475.01 1385.88
478.22 1386.26
514.44 1386.86
523.99 1385
526.41 1382.81
533.71 1381.9
539.27 1382.29
540.74 1383.6
542.73 1385.19
545.42 1387.16
550.03 1389
556.07 1391. 39
562.8 1394

575.96 1394.63
583.43 1392.96
593.21 1390.77
597.4 1390.64

597.51 1390.57
597.7 1390.51

597.91 1390.39
598.17 1390.33
598.39 1390.25
623.23 1390.26

Ell sworth_Rd_overtoppi ng. rep
Sta Elev Sta Elev

110.44 1386 136.59 1386
148.31 1386.11 149.58 1386.08
163.82 1386.01 164.84 1386

181.4 1386.38 184.3 1386.46
202.31 1386 207.98 1385.43
265.09 1379.35 291.34 1385.91

306.9 1386 312.97 1386
320 1387.76 321.28 1387.18

336.38 1387 337.95 1387
350.22 1387.71 357.6 1387.86
382.09 1388.35 383.21 1388.32
393.68 1388 403.31 1387.85
415.37 1387.67 418.13 1387.63
420.62 1387.44 422.33 1387.3
436.14 1387.84 437.73 1388
437.96 1388.02 437.98 1388.02
438.79 1388 439.46 1387.92
442.75 1387.54 443.41 1387.46
466.06 1385.79 466.79 1385.74
475.9 1386 477.55 1386.22

496.39 1386.71 498.47 1386.73
521.91 1386.93 522.66 1386.23
524.23 1384.78 525.09 1384
527.05 1382.23 530.26 1382.09
533.83 1381.91 534.05 1381.92
539.58 1382.57 539.94 1382.88
541.19 1384 541.65 1384.36
543.84 1386 544.65 1386.6
546.12 1387.43 547.53 1388
551.19 1389.46 552.54 1390
557.65 1392 559.4 1392.68
563.28 1394.19 563.38 1394.22
577.49 1394.29 578.77 1394
586.62 1392.24 587.72 1392
593.35 1390.74 593.44 1390.72
597.41 1390.61 597.42 1390.61
597.54 1390.56 597.59 1390.55
597.74 1390.5 597.77 1390.49
597.96 1390.39 598.01 1390.36
598.22 1390.33 598.27 1390.29
617.73 1390.3 619.64 1390.29

625 1390.25 626.76 1390.23

Manning's n values
Sta n val Sta

o .025 382.09

num=: 3
n val Sta

.03 546.12
n val

.025

Bank Sta: Left Right Lengths: Left Channel
382.09 546.12 100.01 100

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

o 382.09 1392 F
438.78 633.51 1388.11 T

CROSS SECTION

Right
100

coeff Contr.
.1

Expan .
. 3

RIVER: River
REACH: Ellsworth RS: 13400
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Ell sworth_Rd_overtoppi ng. rep

INPUT
Description: channel station 48499.16
station Elevation Data num= 177

Sta Elev Sta Elev Sta Elev
o 1385.67 115.81 1386 118.45 1386

140.36 1386 145.5 1386.37 161.81 1386.23
171.27 1386.12 171.29 1386.12 171.34 1386.12
171.43 1386.12 199.16 1386.47 200.04 1386.49
201.99 1386 203.74 1385.86 207.41 1385.56

250 1378.97 265.09 1379.27 291.34 1385.83
299.02 1386 307.79 1386 313.29 1386
319.11 1387.45 319.44 1387.54 320.22 1387.44
323.85 1386.85 323.85 1386.79 338.2 1387
338.25 1387 346.25 1387.55 350.21 1387.82
359.23 1388 378.41 1388.38 383.57 1388.49
396.16 1388 415.86 1387.87 419.84 1387.84
424.87 1387.58 428.5 1387.25 431.17 1387
436.04 1387.29 442.94 1387.92 447.21 1387.27
465.28 1386 466.04 1385.95 473.05 1385.54
478.97 1385.43 479.65 1385.61 481.2 1386
482.25 1386.27 489.18 1386.05 490.74 1386
491.82 1385.99 492.83 1385.96 494.13 1385.98
495.2 1385.99 496.03 1385.99 496.87 1386

500.45 1386.07 503.02 1386.11 508.67 1386.34
509.74 1386.38 510.2 1386.4 524.28 1387
525.09 1387.03 525.66 1387.06 525.69 1387.03
526.68 1386 527.43 1385.22 528.25 1384.38
528.93 1383.67 529.06 1383.53 529.54 1383
530.16 1382.66 535.05 1382.56 540.38 1382.97
542.43 1383.13 543.99 1383.25 544.45 1383.57
546.48 1385 547.01 1385.37 547.92 1386
549.42 1387.05 549.69 1387.24 550.01 1387.36
551.87 1388.08 554.24 1389 556.07 1389.71
559.4 1391 560.75 1391.52 561.99 1392

565.14 1393.23 566.83 1393.9 568.72 1393.95
573.66 1394.1 579.28 1394.28 580.5 1394.03
585.46 1393 586.61 1392.76 590.27 1392
598.16 1390.36 598.6 1390.27 598.95 1390.19
599.57 1390.12 600.6 1390 601.44 1389.9
604.67 1389.53 625.24 1389.72

Sta Elev
118.89 1386
166.65 1386.24
171. 39 1386.12
200.18 1386.45
208.66 1385.83
292.01 1386
315.01 1386.43
320.85 1387.37
338.22 1387
353.69 1387.89
386.24 1388.54
422.27 1387.82
431. 56 1387
449.55 1387
477.36 1385.23
481.46 1386.07
491. 07 1386
494.36 1385.98
497.83 1386.02
508.99 1386.35
524.29 1387
525.72 1387
528.62 1384
529.81 1382.7
540.75 1383
545.05 1384
548.98 1386.74
551. 21 1387.83
556.82 1390
562.93 1392.37
570.23 1394
580.65 1394
591. 72 1391. 7
599.11 1390.18
602.4 1389.79

Sta Elev
140.21 1386
169.5 1386.17
171.4 1386.12

200.34 1386.41
234.91 1379.27
293.99 1386
317.29 1387
323.84 1387
338.24 1387
356.48 1387.94
388.15 1388.44
423.64 1387.7
432.85 1387
457.8 1386.5

478.02 1385.19
481. 8 1386.15

491. 55 1385.99
494.71385.99

499.46 1386.05
509.34 1386.36
524.31 1387
526.26 1386.44
528.69 1383.92
529.84 1382.67
540.99 1383.02
546.13 1384.75
549.35 1387
551. 66 1388
559.06 1390.87
564.56 1393
571.19 1394.03
581. 65 1393.79
595.08 1391
599.23 1390.16
604.63 1389.52

Manning's n values
Sta n val Sta

o .025 386.24

num= 3
n val Sta

.03 559.06
n val

.025

Bank Sta: "Left Right Lengths: Left Channel
386.24 559.06 102.36 100

Ineffective Flow num= 2
Sta L Sta R Elev permanent

o 386.24 1392 F
442.94 625.24 1387.92 T

CROSS SECTION

Right
97.83

coeff Contr.
.1

Expan.
.3

RIVER: River
REACH: Ellsworth RS: 13300

INPUT
Description: channel Station 48599.16

•
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station Elevation Data num=
Sta Elev sta Elev

o 1385.65 122.65 1386
142.67 1386 150.77 1386.58
193.34 1386.82 197.15 1386.91
204.79 1385 204.85 1385
234.91 1379.19 250 1378.89
293.57 1386 294.16 1386

316.1 1386.84 320.63 1386.74
324.85 1386.46 327.92 1386.55
329.15 1386.59 329.4 1386.59
344.49 1387.06 352.81 1387.84
388.81 1388.55 392.03 1388.29
425.42 1387.78 426.15 1387.71
442.63 1387.44 444.26 1387.61
459.43 1386.51 465.18 1386
478.07 1384.86 478.84 1384.79
483.74 1386 483.98 1386.06
502.37 1386.06 506.51 1386.05
525.01 1386.2 525.24 1386.05
528.09 1384.26 528.51 1384
533.35 1383.43 536.97 1383.54
546.13 1384.2 547.32 1385
549.06 1386.17 549.23 1386.29
550.48 1387.11 551.41 1387.42
556.31 1389 558.27 1389.64
563.82 1391.43 565.57 1392
569.9 1393.4 577.13 1393.83

580.87 1394.05 580.89 1394.05
588.37 1392.57 591.27 1392
601.41 1390 602.28 1389.83
607.4 1389.35 607.46 1389.36

607.85 1389.4 607.96 1389.41
608.25 1389.35 608.32 1389.34
608.63 1389.3 608.68 1389.29
608.86 1389.26 608.87 1389.26

168
Sta Elev

125.66 1386
171.81 1386.4
199.03 1386.44
204.94 1385
265.09 1379.19

298 1386
320.83 1386.73
328.52 1386.57
330.87 1386.64
359.95 1387.98
395.48 1388
433.75 1387
445.48 1387.73
473.54 1385.26
479.48 1384.95
484.21 1386.11
509.17 1386.02
525.32 1386
528.55 1383.97
545.S3 1383.8
547.64 1385.22
550.17 1386.92
551. 91 1387.58
559.4 1390
568.1 1392.82

579.99 1394
581.13 1394
593.94 1391.47
602.4 1389.8

607.58 1389.37
608.05 1389.41
608.44 1389.34
608.73 1389.28
627.02 1389.04

Ellsworth_Rd_overtopping.rep

Sta Elev Sta Elev
126.16 1386 142.44 1386
173.04 1386.38 174.29 1386.41
200.79 1386 201.34 1385.86
205.15 1385 208.66 1385.75
291.34 1385.75 291.45 1386
312.73 1386 314.97 1386.56
321.68 1386.67 324.37 1386.49
328.71 1386.57 328.92 1386.58
338.84 1386.86 343.87 1387
361.04 1388 364.71 1388.07
423.22 1387.84 424.82 1387.83
435.74 1387 438.42 1387
446.63 1387.63 453.83 1387
476.45 1385 476.95 1384.96
479.65 1385 482.01 1385.58
491.2 1386.1 498.56 1386.09

524.31 1386.18 524.42 1386.18
526 1385.57 526.89 1385

529.13 1383.62 531.9 1383.5
545.7 1383.91 545.83 1384

548.59 1385.85 548.81 1386
550.29 1387 550.44 1387.09
553.22 1388 553.45 1388.08
560.46 1390.35 562.48 1391
568.66 1393 569.22 1393.18
580.49 1394.03 580.8 1394.05
583.24 1393.58 586.2 1393
596.34 1391 601.3 1390.02
602.49 1389.79 602.88 1389.75
607.69 1389.39 607.74 1389.39
608.12 1389.39 608.19 1389.37
608.51 1389.32 608.57 1389.31
608.78 1389.27 608.82 1389.26

Manning's n values
Sta n val Sta

o .025 388.81

num= 3
n val Sta

.03 556.31
n val

.025

Bank Sta: Left Right Lengths: Left channel
388.81 556.31 103.02 100

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

o 388.81 1392 F
445.48 627.02 1387.73 T

CROSS SECTION

Right
97.3

coeff Contr.
. 1

Expan .
.3

RIVER: River
REACH: Ellsworth RS: 13200

INPUT
Description: Channel station 48699.16
Station Elevation Data num= 156

Sta Elev Sta Elev Sta Elev
o 1385.64 126.09 1386 129.48 1386

141.59 1386 152.67 1386.79 163.22 1386.7
171.14 1386.61 175.62 1386.32 183.4 1386.14

Sta Elev Sta Elev
130.05 1386 141.27 1386
169.85 1386.61 170.22 1386.62
185.4 1386.1 189.45 1386
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189.64 1386
205.39 1385

250 1378.81
314.23 1386.07
322.76 1386.13
346.7 1387.19

371.41 1388
388.37 1388.35
424.41 1387.63
438.01 1387
452.74 1387
482.31 1385.54
504.72 1386.09
529.59 1385.53

532 1384.95
533.9 1384.76·

536.86 1385.71
547.13 1385.94
552.58 1387.79
559.1 1390

565.31 1392.1
578.57 1394
580.54 1393.85
595.72 1391
602.52 1390.22
606.9 1389.66

607.77 1389.51
608.16 1389.29
628.44 1389.25

190.04 1385.99
205.61 1385
265.09 1379.11

315.5 1386.38
337.96 1386.74
348.88 1387.36
373.21 1388.04
388.51 1388.33
427.2 1387.41

439.15 1387.1
457.15 1386.66

485.7 1385.88
511.1 1386.01

529.73 1385.52
532.42 1384.86
534.66 1385
536.91 1385.73

547.3 1386
553.2 1388

560.14 1390.35
567.95 1393
579.38 1394.06
585.09 1393
597.23 1390.71
603.19 1390.14
607.06 1389.63
607.87 1389.48
608.22 1389.25

202.54 1385.71
206.39 1385
291. 34 1385.67
316.28 1386.38
339.14 1386.79
352.35 1387.62
382.29 1388.22
391. 53 1388
429.29 1387.25
445.1 1387.56

465.89 1386
488.6 1385.91

512.19 1386
530.45 1385.34
533.4 1384.64
534.7 1385
537.2 1385.84

547.45 1386.05
554.08 1388.3
562.05 1391
568.33 1393.13
579.42 1394.06
590.14 1392.05
598.72 1390.43
604.23 1390
607.53 1389.57
607.95 1389.43
608.28 1389.22

Ellsworth_Rd_overtopping.rep
204.05 1385.33 205.12 1385.07
208.66 1385.67 234.91 1379.11
297.88 1385.36 313.97 1386
318.37 1386.39 319.72 1386.31
342.15 1386.91 344.28 1387
362.85 1387.83 370.39 1387.98
384.57 1388.26 385.62 1388.29
392.26 1388 411.47 1387.77
432.55 1387 434.97 1387
448.95 1387.25 452.18 1387.04
471.27 1385.59 477.77 1385.1
495.08 1386 497.58 1386.02
526.41 1385.62 528.66 1385.55
531.38 1385.11 531.81 1385
533.79 1384.73 533.83 1384.74
534.71 1385 536.81 1385.7
543.85 1385.91 546.8 1385.94
549.93 1386.89 550.25 1387
556.15 1389 558.18 1389.69
563.92 1391.63 565 1392

568.8 1393.29 576.23 1393.83
579.43 1394.06 579.75 1394
590.41 1392 590.5 1391.98
600.57 1390.4 601.3 1390.38
605.48 1389.84 606.55 1389.7
607.62 1389.55 607.65 1389.54
608.02 1389.37 608.09 1389.33
608.34 1389.18 608.4 1389.14

Manning's n values
Sta n val sta

o .025 388.37

num= 3
n val Sta

.03 550.25
n val

.025

Bank Sta: Left Right Lengths: Left channel Right
388.37 550.25 103.09 100 97.23

Ineffective Flow num= 1
Sta L Sta R Elev permanent

o 388.37 1392 F
Blocked obstructions num= 1

Sta L Sta R Elev
520 628.44 1385.48

CROSS SECTION

coeff Contr. Expan.
.1 .3

INPUT
Description: channel station 48799.16
Station Elevation Data num= 154

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
o 1385.65 122.75 1386 126.53 1386 127.17 1386 133.33 1386

133.74 1386 147.78 1387 148.1 1387 149.42 1387 156.51 1387
158.11 1387 158.89 1387 159.69 1386.96 164.43 1386.75 168.85 1386.39
173.6 1386 174.16 1385.96 178.64 1385.59 199.3 1385.39 201.83 1385.36

202.22 1385.36 203.6 1385.35 204.12 1385.22 205 1385 205.81 1385
206.64 1385 206.89 1385 208.66 1385.59 234.91 1379.03 250 1378.73
265.09 1379.03 291.34 1385.59 306.52 1385.62 313.76 1385.89 314.14 1385.81
314.23 1385.8 315.49 1385.83 322.51 1386 323.09 1386.03 324.6 1386.11
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RIVER: River
REACH: Ellsworth

•

RS: 13100

• •



342.26 1387
351.26 1387.28
419.41 1387.11
438.46 1387.38
439.06 1387
439.79 1387
458.05 1386.22
472.24 1385.91
502.88 1385.51
537.85 1385.53
543.68 1386.56
550.06 1388.97
555.55 1391
561. 22 1393.09
570.74 1394.06
576.24 1393.54
587.35 1391
592.64 1389.78
595.73 1389.75
597.9 1389.44

598.91 1389.29
599.47 1389.2
600.62 1389.02

343.2 1387.05
381.63 1387.9
421.6 1387
438.8 1387.22

439.11 1387
440.78 1387
459.34 1386.16
475.84 1385.93
509.99 1385.46
541.06 1385.57
544.85 1387
550.15 1389
556.09 1391.2
562.6 1393.6

572.47 1394.17
578.61 1393
588.44 1390.75
593.03 1389.79
596.15 1389.69

598.1 1389.41
599.05 1389.27
599.55 1389.18
600.69 1389.01

344.21 1387.1
416.81 1387.21
424.16 1387
438.87 1387
439.13 1387
441.19 1387
462.56 1386
478.43 1385.81
515.62 1385.42
541.28 1385.66
547.07 1387.84

.552.47 1389.86
558.26 1392
566.59 1393.82
573.3 1394.21

582.12 1392.2
590.05 1390.38
594.48 1389.77
596.49 1389.64
598.28 1389.39
599.17 1389.25
599.62 1389.17
600.74 1389

Ellsworth_Rd_overtopping.rep
344.58 1387.12 345.51 1387.16
417.72 1387.19 418.17 1387.17
432.31 1387 436.65 1387.27
438.93 1387 439 1387
439.14 1387 439.7 1387
443.03 1387 452 1386.51
463.72 1385.95 466.76 1385.82
485.45 1385.53 497.52 1385.52
524.92 1385.36 534.05 1385.48
541.52 1385.74 542.2 1386
547.5 1388 548.66 1388.44

552.84 1390 555.28 1390.9
559.53 1392.47 560.98 1393
567.64 1393.88 569.65 1394
573.73 1394.11 574.23 1394
582.98 1392 584.84 1391.58
591.7 1390 592.35 1389.85
595.3 1389.76 595.67 1389.76

596.77 1389.6 597.03 1389.57
598.45 1389.36 598.74 1389.32
599.28 1389.23 599.38 1389.21
599.68 1389.16 599.77 1389.14
622.39 1389.19

Manning's n values
Sta n val Sta

o .025 381.63

num= 3
n val Sta

.03 547.07
n val

.025

Bank Sta: Left Right Lengths: Left channel
381.63 547.07 95.48 100

Ineffective Flow num= 1
Sta L Sta R Elev Permanent

o 381.63 1392 F

CROSS SECTION

Right
104.29

coeff Contr.
. 1

Expan .
.3

RIVER: River
REACH: Ellsworth RS: 13000

INPUT
Description: channel Station 48899.16
station Elevation Data num= 169

Sta Elev Sta Elev Sta Elev
o 1385.65 122.46 1386 126.57 1386

129.49 1386 132.84 1386.24 133.15 1386.22
152.03 1386.26 152.5 1386.26 159.27 1386.1
167.18 1385.33 170.52 1385 170.73 1384.98
177.03 1384.96 199.71 1384.98 200.86 1384.98
203.19 1385 204.69 1385 204.74 1384.99
205.77 1384.99 207.01 1385 208.66 1385.51
265.09 1378.95 291.34 1385.51 300.31 1385
310.59 1385 311.5 1385.23 313.28 1385.67
333.18 1386 334.46 1386.1 341 1386.56
360.24 1386.94 362.19 1386.98 363.25 1387
367.31 1387.08 367.94 1387.1 368.49 1387.11
369.8 1387.13 377 1387.28 383.39 1387.16

393.22 1386.96 398.71 1386.85 400.99 1386.8
421.29 1386 423.28 1386 424.14 1386
433.24 1387.13 433.7 1387.17 433.71 1387.08
445.98 1386 450.09 1385.82 461.04 1385.32

Sta Elev Sta Elev
127.26 1386 129.01 1386
133.53 1386.22 142.27 1386.18
160.32 1386 163.82 1385.65
171.08 1384.94 174.57 1384.96
201.44 1384.99 201.89 1385
204.77 1384.99 204.99 1384.99
234.91 1378.95 250 1378.65

310.5 1385 310.53 1385
323.61 1385.84 328.64 1385.92
357.92 1386.89 358.87 1386.91
364.71 1387.03 366.3 1387.06
368.98 1387.12 369.41 1387.13
386.75 1387.09 391.16 1387

413 1386.56 417.96 1386.23
425.83 1386.23 431.56 1387
433.72 1387 437.39 1386.7
467.67 1385.44 472.54 1385.46
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478.59 1385.26
501.45 1385.05
507.29 1385
512.4 1384.95

523.33 1385
536.67 1385.21
540.73 1387
547.16 1389.82
551. 93 1391. 91
556.7 1393.98

567.29 1394.01
575.42 1392
584.08 1389.86
588.25 1389.56
589.54 1389.38
616.68 1389.27
623.74 1389.3

478.87 1385.25
502.2 1385.04

507.79 1385
517.37 1384.9
523.4 1385

537.44 1385.55
540.79 1387.03
547.56 1390
552.14 1392
556.71 1393.98
567.33 1394
578.84 1391.15
584.97 1389.64
588.33 1389.54
589.59 1389.39
617.76 1389.28
625.12 1389.3

480.541385.24
503.1 1385.04

507.84 1385
517.67 1384.91
523.92 1385.01
538.23 1385.9
543.01 1388
548.1 1390.24

552.27 1392.06
557.34 1394
568.29 1393.77
579.46 1391
585.33 1389.55
588.41 1389.53
613.35 1389.26
618.83 1389.28
626.48 1389.31

Ellsworth_Rd_overtopping.rep
487.42 1385.19 492.99 1385.15

504.2 1385.03 505.56 1385.02
509.51 1384.98 511.25 1384.96
517.93 1384.91 523.24 1385
532.69 1385.14 533.23 1385.15
538.46 1386 540.47 1386.89
543.74 1388.32 545.28 1389
549.84 1391 550.05 1391.09
554.44 1393 556.63 1393.95
558.6 1394.04 566.17 1394.29

571.38 1393 573.07 1392.58
581.18 1390.57 583.5 1390
586.1 1389.55 588.22 1389.57

589.39 1389.4 589.45 1389.4
614.48 1389.26 615.59 1389.27
620.97 1389.29 622.36 1389.3
628.36 1389.31

Manning's n values
Sta n val

o .025

num= 3
Sta n val Sta n val
377 .03 543.01 .025

Bank Sta: Left Right Lengths: Left channel
377 543.01 96.55 100

Ineffective Flow num= 1
Sta L Sta R Elev Permanent

o 377 1392 F

CROSS SECTION

Right
103.25

coeff Contr.
.1

Expan.
.3

RIVER: River
REACH: Ellsworth RS: 12900

INPUT
Description: channel Station 48999.16
station Elevation Data num= 133

Sta Elev Sta Elev Sta Elev
o 1385.64 127.76 1386 129.1 1386

134.08 1386 147.33 1385.61 160.25 1385.26
173.6 1385.08 193.78 1385 200.52 1384.97

202.76 1385 203.85 1385.04 204.21 1385.05
204.8 1385 207.19 1385 207.33 1385

250 1378.57 265.09 1378.87 291.34 1385.43
310.56 1385 310.9 1385 311.93 1385.26
342.88 1385.96 342.89 1385.96 342.9 1385.96
342.94 1385.96 343.13 1385.96 344.92 1386
365.44 1387 367.83 1387 368.41 1387
377.19 1386.73 377.88 1386.7 378.19 1386.69
392.53 1386.39 396.17 1386.32 411.93 1386
414.98 1385.94 418.85 1385.96 421.91 1385.97
431.27 1386.35 435.71 1386.96 442.32 1386.5
457.72 1385.7 462.85 1385.51 471.54 1385.23
482.62 1384.87 485.71 1384.9 486.67 1384.91
496.33 1384.97 516.71 1384.71 517.86 1384.69
519.66 1384.67 520.44 1384.69 522.26 1384.72
536.99 1384.82 537.58 1384.81 537.62 1384.83
540.52 1386 542.42 1386.77 543 1387
547.13 1388.67 547.96 1389 549.35 1389.56
551.04 1390.23 552.96 1391 553.63 1391.27
557.98 1393 558.5 1393.21 558.99 1393.4

•

Sta Elev Sta Elev
129.22 1386 132.64 1386
161.98 1385.22 165.55 1385.11
201.78 1384.97 202.63 1385
204.24 1385.04 204.39 1385
208.66 1385.43 234.91 1378.87
292.69 1385 310.18 1385

313.6 1385.67 323.24 1385.78
342.91 1385.96 342.92 1385.96
345.25 1386.01 347.71 1386.11
368.78 1387 374.7 1386.81
378.94 1386.67 385.99 1386.53
413.13 1385.98 413.96 1385.96
428.66 1386 429.95 1386.17
449.28 1386 452.76 1385.87
478.35 1385 481.26 1384.91
495.26 1384.98 495.37 1384.99
518.41 1384.69 518.73 1384.68
531.86 1384.91 534.04 1384.87
538.05 1385 538.35 1385.12
543.6 1387.24 545.48 1388

550.03 1389.83 550.45 1390
555.47 1392 556.66 1392.48
561.74 1393.52 568.15 1393.81
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571.47 1393.03 571.58 1393
580.01 1391 581.27 1390.7
589.66 1389.27 591.36 1389.23
591.5 1389.25 612.59 1389.01

Ell sworth_Rd_overtoppi ng. rep
575.77 1392.01 575.81 1392 575.9 1391.98
584.19 1390 585.27 1389.74 586.96 1389.34
591.4 1389.23 591.44 1389.24 591.48 1389.24

623.61 1388.9

Manning's n values
Sta n val Sta

o .025 368.78

num= 3
n val Sta

.03 542.42
n val

.025

Bank Sta: Left Right Lengths: Left channel
368.78 542.42 101.64 100

Ineffective Flow num= 1
Sta L Sta R Elev permanent

o 368.78 1392 F

CROSS SECTION

Right
98.37

coeff Contr.
.1

Expan.
.3

RIVER: River
REACH: Ellsworth RS: 12800

INPUT
Description: channel station 49099.16
station Elevation Data num= 135

sta Elev Sta Elev Sta Elev
o 1385.61 99.94 1385.89 100.71 1385.88

134.55 1386 134.8 1386 134.89 1386
136.88 1386 141.56 1386 143.02 1386
173.16 1385.05 176.18 1385 178.69 1384.96
201.57 1384.93 203.2 1384.95 204.07 1384.97
208.66 1385.35 234.91 1378.79 250 1378.49
308.19 1385 309.77 1385 309.88 1385
313.34 1385.55 313.37 1385.23 313.39 1385
313.72 1385 313.73 1385 314.58 1385.08
326.06 1386 331.94 1386 333.4 1385.63
340.38 1385 341.27 1385.05 347.72 1385.4
362.51 1386 364.82 1386.01 368.78 1386.03
389.43 1386 406.23 1385.66 413.19 1385.52
422.88 1385.22 426.97 1385 428.57 1385
435.55 1385.97 435.66 1386 435.72 1386.01

445.9 1386.41 452.8 1386 465.35 1385.65
481.44 1385 482.3 1384.97 486.79 1384.77

518 1384.5 520.72 1384.48 522.64 1384.47
529.53 1384.48 536.24 1384.72 536.56 1384.72
543.2 1384.83 543.62 1385 544.98 1385.55

548.55 1387 549.9 1387.55 550.28 1387.7
553.47 1389 553.74 1389.11 555.94 1390
560.08 1391.67 560.9 1392 563.37 1393
563.82 1393.18 564.8 1393.19 573.73 1393.33
578.58 1392.19 579.36 1392 583.44 1391.04
587.82 1390 590.72 1389.31 591 1389.24
593.47 1389.16 594.53 1389 594.98 1388.93

Sta Elev
132.67 1385.62
135.34 1386
163.75 1385.28
182.04 1384.91
205.8 1384.99

265.09 1378.79
311.13 1385
313.7 1385
322.6 1385.84

335.94 1385
358.52 1385.83
383.72 1386.12
419.76 1385.39
431.14 1385
437.6 1386.31

468.82 1385.55
494.05 1384.72
528.88 1384.46
537.22 1384.7
546.08 1386
551.01 1388
556.76 1390.33
563.38 1393
574.56 1393.13
583.6 1391
591.1 1389.24

597.53 1388.68

Sta Elev
134.01 1386
136.02 1386
169.83 1385.1
193.57 1384.92
207.52 1385
291. 34 1385.35
312.53 1385.35
313.71 1385
324.29 1386
338.11 1385
361. 07 1385.94
387.71 1386.03
421.43 1385.29
431.65 1385
440.51 1386.77
471.31 1385.44
500.19 1384.67
528.91 1384.46
542.63 1384.6
547.2 1386.45
552.8 1388.73

558.42 1391
563.77 1393.16
575.12 1393
583.94 1390.92
592.85 1389.25
627.85 1388.39

Manning's n values
Sta n val Sta

o .025 383.72

num= 3
n val sta

.03 546.08
n val

.025

Bank sta: Left Right Lengths: Left Channel Right
383.72 546.08 103.54 100 96.09

Ineffective Flow nurn= 1
Sta L Sta R Elev permanent

coeff Contr. Expan.
.1 .3
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o 383.72

CROSS SECTION

RIVER: River
REACH: Ellsworth

1392 F

RS: 12700

Ellsworth_Rd_overtopping.rep

INPUT
Description: channel station 49199.16
Station Elevation Data nurn= 151

Sta Elev Sta Elev Sta Elev
o 1385.6 53.32 1385.75 55.17 1385.71

131.76 1385.39 131.93 1385.41 132.13 1385.42
152.44 1385.17 157.09 1385 165.32 1384.82
178.3 1384.59 180.23 1384.55 181.43 1384.53

202.88 1384.72 204.68 1384.71 208.66 1385.27
265.09 1378.71 291.34 1385.27 294.22 1385
309.92 1385 311.31 1385 311.9 1385.15
312.83 1385.28 312.86 1385 313.55 1385
314.55 1385 314.9 1385 316.32 1385.14
325.88 1386 329.31 1386 332.55 1385.19
345.2 1384.7 347.24 1384.87 348.52 1384.92

351.05 1385.05 359.14 1386 368 1386
374.81 1385 385.79 1384.91 388.42 1384.85
389.1 1384.89 391.94 1385 393.98 1385.21

412.55 1386 416.58 1385.87 422.09 1385.7
455.8 1385 456.8 1384.98 459.23 1384.93

474.63 1385 476.43 1385.45 478.63 1386
481.59 1386.61 484.23 1386.44 491.55 1386
518.65 1385.08 520.5 1385 522.35 1384.92
541.26 1384.56 553.97 1384.36 560.23 1384.28
573.84 1384.45 580.9 1384.7 582.68 1384.73
584.98 1385 585.26 1385.1 587.63 1386
591.12 1387.32 591.94 1387.63 592.92 1388
597.92 1389.89 598.22 1390 600.15 1390.73
603.51 1392 603.87 1392.14 605.49 1392.75
613.59 1393.11 615.28 1393.19 615.79 1393.07
620.48 1392 622.54 1391.52 624.8 1391
629.77 1389.82 631.71 1389.36 633.21 1389.22
634.84 1389 635.66 1388.86 636.61 1388.72
638.48 1388.48 638.91 1388.41 639.9 1388.32
670.53 1388.14

Sta Elev
130.82 1385.13
150.22 1385.14
171.18 1384.73
183.44 1384.55
234.91 1378.71
298.25 1385
312.44 1385.28
314.14 1385
317.3 1385.23

333.31 1385
349.83 1384.97
370.8 1386

388.72 1384.88
400.7 1386

424.78 1385.61
460.83 1384.9
480.29 1386.34
497.59 1385.82
528.84 1384.65
571. 29 1384.39
584.36 1384.77
589.08 1386.55
594.91 1388.75
600.87 1391
608.6 1392.88

616.11 1393
627.47 1390.37
634.03 1389.14
637.32 1388.64
662.34 1388.12

Sta Elev
131. 65 1385.36
151. 67 1385.16
172.69 1384.69

201.1 1384.73
250 1378.41

309.31 1385
312.82 1385.38
314.39 1385
325.24 1386
333.53 1384.95
350.55 1385
373.16 1385.41
388.91 1384.89
407.91 1386
449.92 1385.12
471. 78 1384.98
481.01 1386.49
508.65 1385.48
535.31 1384.57
572.38 1384.4
584.54 1384.83
590.27 1387
595.57 1389
601. 02 1391. 06

611.3 1393
618.14 1392.54
629.03 1390
634.32 1389.09
637.95 1388.55
669.78 1388.15

Manning's n values
Sta n val Sta

o .025 370.8

nurn= 3
n val Sta

.03 590.27
n val

.025

Bank Sta: Left Right Lengths: Left channel
370.8 590.27 100.41 100

Ineffective Flow nurn= 1
Sta L Sta R Elev permanent

o 370.8 1392 F

CROSS SECTION

Ri ght
99.62

coeff Contr.
.1

Expan.
.3

RIVER: River
REACH: Ell swo rth

INPUT

•
RS: 12600
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Ellsworth_Rd_overtopping.rep
Description: channel station 49299.16
Station Elevation Data nurn= 155

Sta Elev Sta Elev Sta Elev
o 1385.61 3.15 1385.62 6 1385.55

95.52 1384.9 108.33 1384.94 113.28 1384.96
124.6 1385 126.51 1385.19 141.93 1385.34

150.75 1385.2 151.6 1385.2 152.53 1385.2
159.48 1385 159.53 1385 159.62 1384.99
171.5 1384.33 175.61 1384.35 195.03 1384.4

205.54 1384.49 207.33 1384.38 207.95 1384.34
250 1378.33 265.09 1378.63 291.34 1385.19

311.62 1385 311.92 1385 312.02 1385.03
319.23 1386 320.63 1386 320.76 1386
324.34 1385.11 324.76 1385 325.91 1384.71
331.53 1384 337.71 1384.42 339.89 1384.57
344.83 1385.33 371.3 1385.46 371.45 1385.45
372.3 1385.43 372.62 1385.43 372.92 1385.42
373.7 1385.4 373.92 1385.4 374.12 1385.39

378.07 1385.3 382.18 1385.21 385.1 1385.16
404.08 1384.78 406.65 1384.73 414.12 1384.58
422.5 1384 423.02 1384 425.21 1384

429.52 1385.08 432.35 1385.78 433.22 1386
442.16 1386.09 444.13 1386 445.89 1385.92
467.54 1385 472.63 1384.84 476.24 1384.73
495.08 1384.5 509.97 1384.4 513.3 1384.37
530.73 1384.33 533.88 1384.54 536.68 1384.55
539.39 1385 541.8 1385.97 541.89 1386
546.01 1387.64 546.95 1388 548.92 1388.77
552.12 1390 552.26 1390.06 554.41 1390.88
557.35 1392 558.47 1392.43 558.7 1392.51
570.27 1392.65 573.44 1392 576.24 1391.42
582.92 1390 586.96 1389.11 587.48 1389
588.41 1388.86 591.24 1388.52 592.18 1388.4
594.66 1388.12 616.39 1388.11 619.89 1388.04

Sta Elev
91.73 1384.9

124.21 1384.77
143.15 1385.32
155.99 1385
161.9 1384.64

198.09 1384.43
208.66 1385.19
293.01 1385
312.83 1385.23
320.94 1385.95
328.77 1384
341.12 1384.7
371.68 1385.45
373.2 1385.41

374.31 1385.39
392.96 1385
418.93 1384.25
429.07 1384.96
433.51 1386.07
462.89 1385.15
481.14 1384.57
517.86 1384.3
538.29 1384.56
541. 97 1386.03
549.52 1389
554.73 1391
559.12 1392.53
578.24 1391
587.69 1388.95
592.87 1388.32
625.42 1387.93

Sta Elev
92.39 1384.89

124.36 1384.88
144.35 1385.31

159.4 1385
167.23 1384.48
201. 94 1384.46
234.91 1378.63
309.28 1385
315.62 1385.57
322.21 1385.64
329.17 1384
343.99 1385
371.97 1385.44
373.46 1385.41
374.49 1385.38
399.69 1384.87
421. 76 1384.05
429.22 1385
434.89 1386.42
466.53 1385.03
484.46 1384.55

527.9 1384.15
538.96 1384.83
544.4 1387

549.86 1389.13
555.09 1391.14
568.72 1392.98
579.86 1390.65
587.75 1388.94
594.64 1388.12
625.73 1387.93

Manning's n values
Sta n val Sta

o .025 320.76

nurn=
n val

.03

3
Sta

541.8
n val

.025

Bank Sta: Left Right Lengths: Left channel
320.76 541.8 94.09 100

Ineffective Flow nurn= 1
Sta L Sta R Elev permanent

o 320.76 1391 F

CROSS SECTION

Right
105.5

coeff Contr.
.1

Expan.
.3

RIVER: River
REACH: Ellsworth RS: 12500

INPUT
Description: channel Station 49399.16
station Elevation Data nurn= 163

Sta Elev Sta Elev Sta Elev
o 1385.24 56.38 1384.78 57.74 1384.76

77.56 1384.83 122.9 1383.99 124.55 1384
125.26 1384 125.93 1384 126.21 1384
131.51 1385.88 131.83 1386 132.85 1386
136.18 1386 140.26 1386 140.53 1386
151.78 1386 154.18 1386 155.39 1386

Sta Elev Sta. Elev
60.71 1384.77 72.87 1384.82

125.16 1384.01 125.17 1384.01
127.74 1384.54 129.02 1385
134.64 1386 135.83 1386
144.34 1386 144.83 1386
156.79 1385.71 158.34 1385.49
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Manning's n values
Sta n val Sta

o .025 321.02
n val

.025

159.35 1385.49
167.18 1384.4
205.46 1384.42
291.34 1385.11
312.46 1385.07
321.02 1386
329.03 1384
339.69 1384.82
361.77 1385.17
382.3 1385.27

402.17 1384.88
410.68 1384.71
420.7 1384

429.71 1385.85
436.52 1386
472.1 1384.68

493.51 1384.3
519.72 1383.99
532.76 1384.36
538.25 1385.17
545.24 1388
550.45 1390.11
556.11 1392.41
566.87 .1392.78
578.23 1390.15
584.58 1388.67
593.45 1387.67

159.85 1385
169.67 1384.33
208.66 1385.11

300.4 1385
312.94 1385.19
321.46 1385.89
329.37 1384
339.87 1385
363.3 1385.2

386.72 1385.18
404.68 1384.83
411. 66 1384.69
421.65 1384
430.32 1386
440.42 1385.85
475.73 1384.56
502.45 1384.25
526.17 1383.85
535.57 1384.46
540.3 1386

547.34 1388.85
550.69 1390.21
556.22 1392.45
569.11 1392.26
578.87 1390
589.37 1388.13
594.5 1387.59

num=
n val

.03

160.18 1385
173.17 1384.32
234.91 1378.55
308.89 1385
317.98 1385.86

323.8 1385.31
330.44 1384
341.08 1385
364.54 1385.21
390.21 1385.11
407.83 1384.76
412.52 1384.62
422.32 1384
430.39 1386.01
460.96 1385.04
476.41 1384.54
510.38 1384.21
526.46 1383.87
536.59 1384.5

541.2 1386.37
547.71 1389
552.65 1391
556.26 1392.47
570.25 1392
579.58 1389.83
590.47 1388
620.68 1387.31

3
Sta

541.2

Ellsworth_Rd_overtopping.rep
160.57 1384.77 161.22 1384.6
194.35 1384.35 200.45 1384.38

250 1378.25 265.09 1378.55
310.11 1385 312.18 1385
318.98 1386 320.17 1386
325.02 1385 325.26 1384.94
337.69 1384.56 339.6 1384.71
341.47 1385 345.8 1385
375.63 1385.4 379.65 1385.32
395.9 1385 396.73 1384.98
409.5 1384.73 410.34 1384.71
413.3 1384.56 416.18 1384.34

423.58 1384.32 426.32 1385
432.15 1386.18 433.81 1386.11
461.98 1385.01 462.2 1385
478.41 1384.47 480.17 1384.45
518.81 1384.01 519.22 1384
528.01 1384 528.64 1384.05
537.64 1384.93 537.82 1385
542.77 1387 544.22 1387.59
548.93 1389.5 550.18 1390
554.47 1391.74 555.11 1392
556.29 1392.48 556.61 1392.49
571.85 1391.63 574.56 1391
583.17 1389 583.78 1388.86
590.71 1387.97 592.94 1387.72

Bank Sta: Left Right Lengths: Left channel
321.02 541.2 100.08 100

Ineffective Flow num= 1
Sta L Sta R Elev Permanent

o 321.02 1391 F

CROSS SECTION

Right
100

Coeff Contr.
.1

Expan.
.3

RIVER: River
REACH: Ellsworth RS: 12400

INPUT
Description: Channel station 49499.16
Station Elevation Data num= 144

Sta Elev Sta Elev Sta Elev
o 1384.8 19.17 1384.64 21.37 1384.62

40.85 1384.69 85.41 1383.86 87.02 1383.87
131.13 1385 131.83 1385.14 132.3 1385.16
141.21 1385.6 144.95 1385.59 147.22 1385.57
154.95 1385.51 162.97 1385 163.23 1385
165.37 1384.46 167.21 1384.43 181.56 1384.22
198.25 1384.35 203.35 1384.43 204.95 1384.46
208.66 1385.03 234.91 1378.47 250 1378.17
292.41 1385 308.57 1385 309.34 1385
315.92 1385 328.04 1385 328.33 1385
337.34 1385 338.29 1385 338.6 1385
343.98 1384.99 344.42 1385 350.92 1385.13
388.03 1385.54 390.5 1385.49 398.25 1385.33

•

Sta Elev Sta Elev
24.28 1384.63 36.23 1384.67

130.23 1384.46 131.11 1385
136.35 1385.52 139.12 1385.6
149.53 1385.55 152.56 1385.54
163.64 1384.91 165.06 1384.55
190.79 1384.26 194.9 1384.27
206.19 1384.39 208.61 1384.25
265.09 1378.47 291.34 1385.03
312.41 1384.98 314.36 1384.99
329.82 1385 336.22 1385
338.77 1385 341.93 1384.95
368.58 1385.49 379.54 1385.7
414.55 1385.01 414.99 1385
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Manning's n values
Sta n val Sta

o .025 379.54

415 1385
432.2 1385.44

435.78 1385.92
473.96 1384.68
504.09 1384.14
529.8 1383.84

540.53 1384.46
545.28 1386.35
550.02 1388.24
556.88 1391
566.46 1392.27
576.11 1391
587.44 1388.63
595.82 1387.51
601.45 1387.09
602.53 1386.93

415.57 1384.99
433.21 1385.58
441.48 1385.74
481. 56 1384.4
505.04 1384.12
531.06 1383.92
541. 82 1384.97
546.91 1387
551.93 1389
558.2 1391.54
570.1 1392.27

579.36 1390.32
590.27 1388.04
596.48 1387.55
602.06 1387
607.95 1386.87

num=
n val

.03

425.43 1385
433.77 1385.65
464.51 1385
484.77 1384.37
512.32 1384.02
532.48 1384
541.89 1385
549.28 1387.94
552.89 1389.38
559.33 1392
570.5 1392.18

580.87 1390
591. 22 1388.03
598.12 1387.76
602.22 1386.95
625.37 1387.07

3
Sta n val

544.4 .025

Ell sworth_Rd_overtoppi ng. rep
429.02 1385 429.93 1385.13
434.12 1385.7 434.37 1385.74
464.53 1385 465.21 1384.98
497.97 1384.21 502.81 1384.15
514.19 1384 515.2 1383.99
540.24 1384.42 540.48 1384.44
541.9 1385.01. 544.4 1386

549.42 1388 549.59 1388.07
554.42 1390 555.73 1390.53
559.66 1392.14 560.03 1392.29
571.37 1392 572.79 1391.7
584.77 1389.19 585.66 1389
592.41 1388 595.19 1387.59
598.79 1387.57 601.06 1387.16
602.34 1386.94 602.42 1386.93
626.79 1387.08

Bank Sta: Left Right Lengths: Left Channel
379.54 544.4 102.09 100

Ineffective Flow nurn= 1
Sta L Sta R Elev Permanent

o 379.54 1391 F

CROSS SECTION

Right
97.8

coeff Contr.
. 1

Expan .
.3

RIVER: River
REACH: Ellsworth RS: 12300

INPUT
Description: channel station 49599.16
station Elevation Data num= 121

Sta Elev Sta Elev Sta Elev
o 1384.52 44.08 1383.72 45.69 1383.72

134.56 1385 135.1 1385 135.49 1385
138.88 1385 143.54 1384.89 147.79 1384.9
165.24 1384.6 166.81 1384.59 168.05 1384.46
185.2 1384.09 197.5 1384.13 205.36 1384.21

208.66 1384.95 234.91 1378.39 250 1378.09
292.31 1385 292.92 1385 304.95 1385
319.58 1384.99 320.24 1385 323.03 1385
339.45 1385 339.85 1385.02 342.99 1385.18
389.81 1385.81 418.33 1385.24 421.55 1385.08
423.19 1385 427.38 1385 431.26 1385.26
436.26 1385.58 438.3 1385.71 445.27 1385.52
468.4 1384.87 480.32 1384.48 484.22 1384.34

500.81 1384 501.03 1384 501.13 1384
511.74 1383.94 512.7 1383.94 515.25 1383.93
533.32 1383.88 534.54 1383.95 535.58 1384
544.46 1384.78 545.01 1385 546.74 1385.69
549.88 1386.95 550 1387 550.42 1387.17

555 1389 557.12 1389.85 557.5 1390
561.25 1391.5 562.53 1392 562.61 1392.03
573.46 1392.2 574.22 1392.04 574.42 1392
582.38 1390.25 583.24 1390.07 583.54 1390
591.47 1388.26 592.66 1388 593.02 1387.92
601.99 1387.25 602.86 1387.09 603.44 1387.01

Sta Elev Sta Elev
134.42 1384.92 134.54 1385
136.43 1385 137.33 1385
152.3 1384.91 164 1384.58

172.78 1384.32 181.31 1384.08
205.57 1384.21 206.19 1384.2
265.09 1378.39 291.34 1384.95
306.71 1384.97 312.27 1384.88

330.3 1385 335.84 1385
368.8 1385.69 382.32 1385.96
423.1 1385 423.13 1385

434.42 1385.46 435.62 1385.54
464.43 1385 466.35 1384.93
489.48 1384.24 500.61 1384
502.59 1383.99 509.61 1383.95
518.27 1383.91 521.47 1383.91
537.1 1384.08 543.54 1384.41
547.5 1386 548.73 1386.49

552.49 1388 553.88 1388.55
558.03 1390.21 560 1391

562.7 1392.07 563.35 1392.07
575.57 1391.75 578.98 1391
587.19 1389.2 588.1 1389
594.39 1387.61 595.85 1387.55
603.83 1387.02 604.06 1387
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631.25 1387.09

Manning's n values
Sta n val Sta

o .025 382.32

num= 3
n val Sta

.03 548.73
n val

.025

Ellsworth_Rd_overtopping.rep

Bank Sta: Left Right Lengths: Left channel
382.32 548.73 103.82 100

Ineffective Flow num= 1
Sta L Sta R Elev Permanent

o 382.32 1391 F

CROSS SECTION

Right
96.25

Coeff Contr.
.1

Expan.
.3

RIVER: River
REACH: Ellsworth RS: 12200

INPUT
Description: channel station 49699.16
Station Elevation Data num= 130

Sta Elev Sta Elev Sta Elev
o 1383.66 89.76 1384.85 92.09 1384.86

97.25 1384.88 130.26 1385 130.96 1385
136.74 1385 140.02 1385 142.29 1384.89
176.83 1384.07 181.15 1384.1 192.08 1384.16
207.1 1384.07 208.66 1384.87 234.91 1378.31

291.34 1384.87 292.2 1385 295.63 1385
311.41 1384.48 312.88 1384.64 313 1384.65
317.02 1385 318.68 1385 326.55 1385
336.15 1385.34 336.72 1385.37 337.24 1385.4
340.27 1385.46 343.37 1385.52 360.55 1385.86
374.11 1386.13 375.68 1386.16 378.36 1386.13
390.81 1385.88 401.49 1385.67 414.47 1385.41
422.23 1385 429.02 1385.32 431.29 1385.41
458.24 1385 458.97 1384.98 463.02 1384.89
480.89 1384.23 490.98 1384.05 493.89 1384
497.04 1383.96 498.6 1383.96 511.82 1383.91
530.37 1383.8 531.58 1383.87 533.65 1384
541.75 1384.9 542.02 1385 544.44 1385.93
547.19 1387 547.37 1387.07 548.51 1387.51
552.37 1389 553.54 1389.45 554.96 1390
558.61 1391.4 559.76 1391.85 560.15 1392
560.6 1392 561.34 1392.02 562.01 1392.02

570.45 1392.08 570.84 1392 573.51 1391.44
580.39 1390 581.76 1389.71 585.17 1389
590.41 1387.89 591.65 1387.63 594.88 1387.38
598.72 1387.1 599.29 1387.02 600.36 1387.04

Sta Elev
94.11 1384.87

130.99 1385
164.48 1384.21

202.9 1384.1
250 1378.01

301.38 1385
313.61 1384.7
329.48 1385
338.62 1385.43
367.51 1386
384.36 1386.01
418.51 1385.18
434.37 1385.57
464.92 1384.84
495.91 1383.97
528.39 1383.76
535.87 1384.13
544.61 1386
549.78 1388
556.82 1390.71
560.29 1392
562.61 1392.03
575.62 1391
586.21 1388.78
598.24 1387.1

601 1387

Sta Elev
95.84 1384.88

132.47 1385
168.75 1384.14
206.19 1384.08
265.09 1378.31
306.02 1384.76
315.68 1384.88
329.91 1385
339.07 1385.44
371.26 1386.07

385 1386
420 1385.12

436.24 1385.53
469.55 1384.67
496.58 1383.96
529.67 1383.76
540.52 1384.42
546.03 1386.55
550.41 1388.24
557.56 1391
560.31 1392
570.16 1392.14
579.81 1390.12
589.93 1388
598.35 1387.09
631. 37 1387.1

Manning's n values
Sta n val Sta

o .025 375.68

num= 3
n val Sta

.03 544.44
n val

.025

Bank Sta: Left Right Lengths: Left channel Right
375.68 544.44 92.68 100 106.55

Ineffective Flow num= 1
Sta L Sta R Elev permanent

o 375.68 1391 F

CROSS SECTION

•

Coeff Contr.
.1

page 24

•

Expan.
.3

•



RIVER: River
REACH: Ellsworth RS: 12100

Ell sworth_Rd_overtoppi ng. rep

INPUT
Description: Channel Station 49799.16
Station Elevation Data num= 135

Sta Elev Sta Elev Sta Elev
o 1383.98 54.06 1384.73 56.25 1384.73

61.1 1384.75 129.92 1385 130.18 1385
130.72 1385 131.25 1385 133.65 1385
149.49 1384.72 159.38 1384.7 166.55 1384.48
187.1 1384.23 190.34 1384.24 197.69 1384.26

204.66 1384.28 204.94 1384.21 205.1 1384.18
205.82 1384 205.84 1384 208.4 1384

250 1377.93 265.09 1378.23 291.34 1384.79
296.97 1385 301.89 1384.82 311.27 1384.46
319.27 1385 321.15 1385 324.08 1385
329.49 1385.26 334.86 1385.66 345.72 1385.88
375.07 1386.47 376 1386.48 376.49 1386.49
381.61 1386.45 382.86 1386.42 386.14 1386.36
411.76 1385.85 412.81 1385.83 414.02 1385.81
446.51 1385.03 448.8 1385 449.44 1385
474.44 1384.36 479.58 1384.15 483.14 1384.08
496.38 1383.81 504.59 1383.82 510.61 1383.83
529.09 1383.53 530.08 1383.6 535.4 1384
540.49 1384.37 540.55 1384.39 540.69 1384.44
544.65 1386 544.98 1386.13 547.2 1387
550.08 1388.13 550.6 1388.33 552.3 1389
555.19 1390.14 557.4 1391 558.88 1391.58
562.57 1392 563.55 1392.05 568.41 1392.3
572.3 1392 574.98 1391.38 576.68 1391

585.42 1389.01 585.47 1389 585.81 1388.92
592.84 1387.31 594.51 1387.22 596.95 1387.1
600.96 1386.93 601.36 1386.91 601.39 1386.91

Sta Elev
58.15 1384.74

130.36 1385
136.25 1385
174.04 1384.27
202.29 1384.27
205.62 1384.05
208.66 1384.79
292.13 1385
316.73 1384.93
325.18 1385
351.93 1386
377.97 1386.52
399.95 1386.09
415.28 1385.77
451.04 1384.97
486.89 1384
513.88 1383.78
539.53 1384.3
542.1 1385

549 1387.71
554.37 1389.81
559.61 1391.87
570.46 1392.4
580.37 1390.16
589.82 1388
598.92 1387
622.54 1387.06

Sta Elev
59.77 1384.75

130.46 1385
140.17 1385
176.78 1384.18
204.14 1384.28
205.8 1384

234.91 1378.23
294.02 1385
317.56 1385
326.03 1385
372.57 1386.42
380.98 1386.46
404.27 1386
433.51 1385.22
465.65 1384.69
493.43 1383.87

525.7 1383.59
540.3 1384.36

544.29 1385.86
549.75 1388
554.85 1390
562.25 1391. 98
570.54 1392.38
581.09 1390
592.18 1387.46
600.11 1386.96
636.28 1387.25

Manning's n values
Sta n val Sta

o .025 377.97

num=
n val

.03

3
Sta

547.2
n val

.025

Bank Sta: Left Right Lengths: Left Channel Right
377.97 547.2 99.46 100 100.61

Ineffective Flow num= 1
Sta L Sta R Elev permanent

o 377.97 1391 F

CROSS SECTION

coeff Contr.
.1

Expan.
.3

RIVER: River
REACH: Ellsworth RS: 12000

INPUT
Description: channel Station 49899.16
station Elevation Data num= 145

Sta Elev Sta Elev Sta Elev
o 1384.32 18.09 1384.57 20.23 1384.58

24.98 1384.6 113.27 1384.92 135.14 1385
141.22 1385 145.12 1385 148.58 1385
160.95 1385 167.33 1384.6 171.77 1384.34
172.99 1384.29 181.76 1384.11 194.13 1384.23

Sta Elev Sta Elev
22.09 1384.59 23.67 1384.59
138.2 1385 139.86 1385

154.58 1385 156.35 1385
172.11 1384.33 172.55 1384.3
204.22 1384.32 205.44 1384.02
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Manning's n values
Sta n val Sta

o .025 384.19

205.51 1384
208.66 1384.71
292.49 1385
310.98 1384.3
321.95 1384.75
340.72 1385.92
401. 04 1386.46
428.79 1385.52
439.52 1384.99
445.15 1385
451.05 1385
479.18 1384.09

501.8 1383.58
537.06 1383.44
541. 89 1383.74
545.96 1384.06
549.32 1385.3
555.44 1387.6
561. 75 1390
566.46 1391. 79
577.61 1392.19
587.51 1390
596.44 1388
607.72 1387.12

205.68 1384
234.91 1378.15
292.89 1385
310.99 1384.19
324.69 1385
341.9 1385.95

420.26 1386.08
437.4 1385

439.52 1385
449.86 1385
457.94 1384.81
480.87 1384
504.29 1383.61
537.82 1383.49
545.3 1383.95

546.72 1384.34
550.02 1385.57
556.49 1388
563.55 1390.68
566.54 1391. 8
578.46 1392
588.23 1389.84
596.52 1387.98
608.05 1387.19

num=
n val

.03

206.2 1384
250 1377 .85

293.01 1385
311.01 1384
330.34 1385.35
344.61 1386
421.12 1386.04
437.61 1385
440.94 1385
450.41 1385
471.48 1384.42
481. 41 1383.97
512.65 1383.68
538.51 1383.54
545.78 1383.97
547.04 1384.46
551.18 1386

558.3 1388.69
564.38 1391
572.06 1392
578.64 1391. 96
591.99 1389
598.25 1387.59
625.81 1387.44

3
Sta n val

555.44 .025

Ellsworth_Rd_overtopping.rep
208.47 1384 208.56 1384
265.09 1378.15 291.34 1384.71
297.88 1384.81 301.92 1384.65
311.86 1384 313.97 1384
333.93 1385.57 339.23 1385.89
355.81 1386.23 384.19 1386.8
421.85 1386 421.9 1386
439.27 1384.98 439.52 1384.98
442.54 1385 443.65 1385
450.58 1385 450.85 1385
475.23 1384.27 477.91 1384.15
484.94 1383.79 497.25 1383.64
529.37 1383.44 535.61 1383.35
540.09 1383.63 540.72 1383.67
545.78 1383.98 545.8 1384
547.23 1384.53 548.51 1385
551.62 1386.17 553.84 1387
559.12 1389 561.38 1389.86
565.64 1391.48 566.41 1391.78
572.72 1392.02 577.53 1392.21

583 1391 586.67 1390.19
592.07 1388.98 593 1388.77
600.93 1387.45 607.37 1387.1
630.93 1387.45 642.9 1387.31

Lengths: Left Channel
o 0

Bank Sta: teft Right
384.19 555.44

Ineffective Flow num= 1
Sta L Sta R Elev Permanent

o 384.19 1391 F

SUMMARY OF MANNING'S N VALUES

River:River

Right
o

Coeff Contr.
.1

Expan.
.3

Reach River Sta. n1 n2 n3

Ellsworth 14500 .025 .03 .025
Ellsworth 14499 Lat Struct
Ellsworth 14400 .025 .03 .025
Ell sworth 14300 .025 .03 .025
Ellsworth 14200 .025 .03 .025
Ellsworth 14100 .025 .03 .025
Ellsworth 14000 .025 .03 .025
Ellsworth 13900 .025 .03 .025
Ellsworth 13800 .025 .03 .025
Ellsworth 13700 .025 .03 .025
Ellsworth 13600 .025 .03 .025
Ellsworth 13500 .025 .03 .025
Ellsworth 13400 .025 .03 .025
Ellsworth 13300 .025 .03 .025
Ell sworth 13200 .025 .03 .025
Ellsworth 13100 .025 .03 .025
Ellsworth 13000 .025 .03 .025
Ell sworth 12900 .025 .03 .025
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Ellsworth
Ell sworth
Ell sworth
Ellsworth
Ellsworth
Ellsworth
Ell sworth
Ellsworth
Ellsworth

12800
12700
12600
12500
12400
12300
12200
12100
12000

.025

.025

.025

.025

.025

.025

.025

.025

.025

Ell sworth_Rd_overtoppi ng. rep
.03 .025
.03 .025
.03 .025
.03 .025
.03 .025
.03 .025
.03 .025
.03 .025
.03 .025

SUMMARY OF REACH LENGTHS

River: River

Reach River sta. Left channel Right

Ell sworth 14500 100 100 100
. Ellsworth 14499 Lat Struct

Ell sworth 14400 100 100 100
Ellsworth 14300 100 100 100
Ell sworth 14200 100 100 100
Ellsworth 14100 100 100 100
Ellsworth 14000 100 100 100
Ellsworth 13900 100 100 100
Ellsworth 13800 98.87 100 101.06
Ellsworth 13700 98.65 100 101.34
Ellsworth 13600 99.78 100 100.25
Ellsworth 13500 100.01 100 100
Ellsworth 13400 102.36 100 97.83
Ellsworth 13300 103.02 100 97.3
Ellsworth 13200 103.09 100 97.23
Ell sworth 13100 95.48 100 104.29
Ellsworth 13000 96.55 100 103.25
Ell sworth 12900 101.64 100 98.37
Ellsworth 12800 103.54 100 96.09
Ellsworth 12700 100.41 100 99.62
Ellsworth 12600 94.09 100 105.5
Ellsworth 12500 100.08 100 100
Ellsworth 12400 102.09 100 97.8
Ellsworth 12300 103.82 100 96.25
Ell sworth 12200 92.68 100 106.55
Ellsworth 12100 99.46 100 100.61
Ell sworth 12000 0 0 0

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: River

Reach River Sta. Contr. Expan.

Ell sworth 14500 .1 .3
Ell sworth 14499 Lat Struct
Ellsworth 14400 .1 .3
Ellsworth 14300 .1 .3
Ellsworth 14200 .1 .3
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Ellsworth 14100 .• 1 .3
Ellsworth_Rd_overtopp;ng.rep

Ellsworth 14000 .1 .3
Ell sworth 13900 .1 .3
Ellsworth 13800 .1 .3
Ellsworth 13700 .1 .3
Ellsworth 13600 .1 .3
Ellsworth 13500 .1 .3
Ell sworth 13400 .1 .3
Ell sworth 13300 .1 .3
Ell sworth 13200 .1 .3
Ellsworth 13100 .1 .3
Ellsworth 13000 .1 .3
Ellsworth 12900 .1 .3
Ellsworth 12800 .1 .3
Ell sworth 12700 .1 .3
Ellsworth 12600 .1 .3
Ellsworth 12500 .1 .3
Ellsworth 12400 .1 .3
Ellsworth 12300 .1 .3
Ellsworth 12200 .1 .3
Ellsworth 12100 .1 .3
Ellsworth 12000 .1 .3
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Ellsworth Road overtopping Plan: Ellsworth Rd overtopping (existing 0) 1210712004 Ellsworth Road overtopping Plan: Ellsworth Rd overtopping (existing 0) 12107/2004
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Ellsworth Road overtopping Plan: Ellsworth Rd overtopping (existing OJ 12107/2004 Ellsworth Road overtopping Plan: Ellsworth Rd overtopping (existing 0) 12107/2004
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Ellsworth Road overtopping Plan: Ellsworth Rd overtopping (existing OJ 1210712004 Ellsworth Road overtopping Plan: Ellsworth Rd overtopping (existing OJ 1210712004
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Ellsworth Road overtopping Plan: Ellsworth Rd overtopping (existing 0) 1210712004 Ellsworth Road overtopping Plan: Ellsworth Rd overtopping (existing 0) 12107/2004
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Ellsworth Road overtopping Plan: Ellsworth Rd overtopping (exisling OJ 12/0712004 Ellsworth Road overtopping Plan: Ellsworth Rd overtopping (exisling 0) 12/0712004
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• Memo

To

From

Date

Sami Ayoub, P.E., MCDOr
Bobbie Ohler, P.E., FCDMC
Tom Kmetz, P.E., City of Mesa
Alex Coronel, P.E., AMEC

November 28, 2004
Revised: May 19, 2005
Revised: July 19,2005

Subject Design Memorandum for Ellsworth Channel Overtopping
W.O. #68927 (Ellsworth Road Phase I)

•

PURPOSE: The purpose of this memorandum is to document the results of the evaluation of
the proposed Ellsworth Channel hydraulic design. The results of the hydraulic design and
analysis demonstrate that the new channel, which is designed for developed watershed
conditions runoff, will not make flooding conditions worse during a 1DO-year storm event under
existing watershed conditions. The evaluation focused on the channel reach from the existing
Pecos Road alignment extending 3200 feet north (See attached exhibits). This revision dated
July 19,2005 does not differ from the May 19,2005 memorandum in terms of calculated
results, but rather serves to further clarify the implications of said results. (Additions are
shown in bold.)

HYDROLOGY: The developed watershed peak discharges are significantly lower than the peak
discharges under existing watershed conditions due to on-site retention requirements imposed
on new development. Of greater impact in this area is the impact of the proposed Pecos
detention basins planned at the Maricopa / Pinal County boundary as outlined in the East Mesa
Area Drainage Master Plan (ADMP) (See attached ADMP Area 1 Preliminary Plan, by Dibble
and Associates). The developed conditions channel design discharge at existing Pecos Road is
600 cfs. The existing conditions peak discharge at the same location is 2858 cfs.

The ADMP existing conditions hydrology model shows runoff generated south and east of
existing Pecos Road, draining west to Ellsworth Road, crossing Ellsworth Road and continuing
west along the Pecos Road alignment. Runoff generated north and east of the existing Pecos
Road. as well as runoff generated in Pinal County, is diverted along the north side of the existing
Pecos Road to Ellsworth Road. At Ellsworth Road this runoff flows north along Ellsworth Road
and crosses Ellsworth Road into the Williams Gateway Airport North Perimeter Channel.

HYDRAULIC EVALUATION: This evaluation considers the impact of the proposed channel
construction on overtopping flows leaving the channel and continuing west along the historic
flow path. Two HEC-RAS models were developed to estimate overtopping flows.

HEC-RAS model ElIsworthChannel.prj (Plan: Final Unplugged Int CIP Q Weir No Berm.p03)
was developed based on proposed channel and road geometry. HEC-RAS lateral weir routing
was used to estimate the flow leaving the channel and continuing west onto WGA property. The• AMEC Infrastructure, Inc.
4435 East Holmes Avenue
Mesa, Arizona 85206-3372
Tel (480) 830-3700
Fax (480) 830-3903
www.amec.com

P:\Phoenix\2004\000\042004045\AMEC Drainage\Ellsworth Channel Overtopping
Memorandum 7-14-05.doc
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lateral weir location is shown on the attached Figure: Weir Exhibit - Proposed Condition. The
highest ground elevation adjacent to the channel was used as the weir elevation for the
proposed condition; this coincided with the top of the WGA access road throughout much of the
reach.

HEC-RAS model ElIsworthExistingOT.prj was developed based on existing channel and road
geometry. HEC-RAS lateral weir routing was used to estimate the flow overtopping the
Ellsworth Road and existing channel. Again, the highest ground elevation adjacent to the
existing channel was used as the weir elevation for the existing conditions. This consists of the
GM access road at the upstream end of the model and the WGA access road at the
downstream end. This is shown on the attached Figure: Weir Exhibit - Existing Condition.

RESULTS:

• The existing watershed flow escapes the proposed Ellsworth Channel and continues
west onto WGA property from channel station 14451 to channel station 12800 see
Figure: Weir Exhibit - Proposed Condition. ApprOXimately 1160 cfs escapes to the west.
The amount of existing watershed flow crossing existing Ellsworth Road and channel
from the same reach, from Pecos road to channel station 12800, is approximately 1780
cfs see Figure: Weir Exhibit - Existing Condition. Note that the proposed HEC-RAS
Channel Stationing =Existing Channel Stationing - 100, upstream of station 11400, this
is accounted for on the attached figures and the attached Channel Depth Check.xls
Table. The amount of existing watershed flow leaving the proposed channel and
continuing west (1160 cfs) is less the existing watershed flow crossing the existing road
and channel and continuing west (1780 cfs). Therefore the channel construction does
not have a negative impact on overtopping flow to the west as the total amount of flow
that escapes is decreased and the extent of the escaping reach is not altered.

• As shown on the attached Channel Depth Check.xls Table, although the proposed
channel will retain and convey higher flows the computed water surface elevation is
decreased throughout the breakout reach (station 14451 to 12800).

• As shown on the attached Channel Depth Check.xls Table, from Channel Station
500+00 to 502+00 the computed water surface elevation for the proposed
geometry is less than the computed water surface elevation for the existing
geometry. Therefore the proposed berm shown on the Final Improvement Plans is
NOT NECESSARY and should NOT be constructed.

• As shown on the attached Figures: Weir Exhibit - Existing Condition and Weir
Exhibit - Proposed Condition, the interim condition flow that overtops the control
weir and travels westward will follow well defined flow paths parallel to or in­
between the existing elevated WGA runways. The channel construction will not
change the ultimate path of the overtopping flow when compared to the existing
condition.

P:\Phoenix\2004\OOO\04200404S\AMEC Drainage\ElIsworth Channel Overtopping Memorandum 7-14-0S.doc
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PURPOSE: The purpose of this memorandum is to document the evaluation of the
proposed Ellsworth Channel design to ensure that the new channel, which is designed for
developed watershed conditions runoff, will not make flooding conditions worse during a
100-year storm event under existing watershed conditions.. The evaluation is focused on
the channel reach from existing Pecos Road alignment extending from approximately
3200 feet north of the existing Pecos Road..

HYDROLOGY: The developed watershed peak discharges are significantly lower than
the peak discharges under existing watershed conditions due to on-site retention
requirements imposed on new development.. Of greater impact in this area is the impact
of the proposed Pecos detention basins planned at the Maricopa / Pinal county boundary
(east Mesa ADMP). The developed conditions channel design discharge a~ existing
Pecos Road is 600 cfs.. The existing conditions peak discharge at the same location is
2858 cfs..

• The East Mesa ADMP existing conditions hydrology model shows runoff generated
south of existing Pecos Road, draining west to Ellsworth Road, crossing Ellsworth Road
and continuing west along the Pecos Road alignment.. Runoff generated north of the
existing Pecos Road as well as runoff generated in Pinal County, is diverted along the
north side of the existing Pecos Road to Ellsworth Road. At Ellsworth Road this runoff
flows north along Ellsworth Road and crosses Ellsworth Road into the Williams Gateway
Airport North Perimeter Channel ..

This evaluation considers the impact of the channel construction on overtopping flows
leaving the channel and continuing west along the historic flow path. Two HEC-RAS
models were developed to estimate overtopping flows.

•

HEC-RAS model EllsworthChannel.prj (Plan: Final Unplugged Int CIP Q Weir No
Berm.p03) was developed based on proposed channel and road geometry. HEC-RAS
lateral weir routing was used to estimate the flow leaving the channel and continuing
west onto WGA property. The lateral weir location is shown on the attached Figure:
Weir Exhibit - Proposed Condition". The highest ground elevation adjacent to the
channel was used as the weir elevation, for the proposed condition this coincided with the
top of the WGA access road throughout much ofthe reach.

HEC-RAS model EllsworthExistingOT.prj was developed based on existing channel and
road geometry. HEC-RAS lateral weir routing was used to estimate the flow
overtopping the Ellsworth Road and existing channel. Again the highest ground
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flEC-RAS Version 3.1.2 April 2004

U. S. Army Corp of Engineers
Hydrologic Engineering Center

609 Second Street
Davis, California
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PROJECT DATA
Project Title: Ellsworth Existing Channel Overtopping
Project File : EllsworthExistingOT .prj
Run Pate and Time: 05/19/2005 8:46:21 PM

Project in English units

project Description:
Existing Ellsworth Channel Overtopping

*.***********••***** ••••**.***•• ******** •• ******••••*****••••******.*.********.*

PLAN DATA

Plan Title: Existing Ellsworth Channel overtopping
plan File p: \Phoenix\2004 \000\ 042004045 \AMEC Drainage\HEC-RAS\Final 5-17 - 05 \EllsworthExistingOT. pOl

Geometry Title: Existing Ellsworth Channel
Geometry File p: \Phoenix\2004 \000\04200404S\AMEC Drainage\flEC-RAS\Final 5-17-0S\EllsworthExistingOT. gOl

Flow Title
Flow File

existing condition flow
p: \Phoenix\2 004 \000\042 004 045 \AMEC Drainage\HEC-RAS\Final S-17 - 05 \EllsworthExistingOT. f02

Plan Description:
Existing Ellsworth Channel:
Existing Channel Geometry
Interim CIP flow
Condition
Lateral weir Used to compute flow that breaks to the east adjacent
to the WGA property (See Exhibit in Drainage Report for weir location) .

Plan Summary Information:
Number of: Cross Sections =

Cu,lverts
Bridges

27
o
o

Multiple Openings
Inline Structures
Lateral Structures =

Computational Information
Water surface calCUlation tolerance
Critical depth calculation tolerance
Maximum number of iterations
Maximum di f ference tolerance
Flow tolerance factor

0.01
0.01
20
0.3
0.001

Computation Options
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only
Friction Slope Method: Average Conveyance
Computational Flow Regime: Subcritical Flow

***************************.***************************************.**.*********

FLOW DATA

Flow Title: existing condition flow
Flow File : p: \Phoenix\2004 \OOO\04200404S\AMEC Drainage\HEC-RAS\Final S-17-0S\EllsworthExistingOT. f02

page 1



EllsworthExistingOT. rep

Flow Data (cfs)
*************************************************************
* River Reach RS PF 1 *
* RIVER1 EXIST 14200 2856 *
*************************************************************

Boundary Conditions
********************************************************************************************************
* "River Reach Profile upstream Downstream
********************************************************************************************************
* RIVER1 EXIST PF 1 Normal S ; 0.0049 *
********************************************************************************************************

********************************************************************************

GEOMETRY DATA

Geometry Title: Existing Ellsworth Channel
Geometry File p:\Phoenix\2004\000\042004045\AMEC Drainage\HEC-RAS\Final 5-17-05\El1sworthExistingOT.gOl

CROSS SECTION

RIVER: RIVER1
REACH: EXIST RS: 14200

INPUT
Description:
Station Elevation Data num= 55

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

265.78 1390 273.61 1390 276.66 1389.6 281.63 1389 282.06 1389
287.64 1388.41 288.02 1388.36 289.64 1388.3 294.43 1388.13 298.03 1388
298.41 1387.99 301.09 1387.89 301.79 1387.92 303.58 1388 305.61 1388.07
311.06 1388.22 311.81 1388.15 312.25 1388.11 313.01 1388.03 313.27 1388
314.07 1387.91 314.54 1387.85 317.48 1387.45 322.78 1387.45 327.62 1387.47
342.42 1387.46 353.71 1387.5 361.16 1387.55 371.14 1387.13 374.36 1387
383.67 1386.7 365.09 1386.67 408.81 1386.99 409.74 1387 413.25 1387.05
414.83 1387.07 473.19 1388 485.23"1388.88 486.62 1389 487.09 1389.25
488.42 1390 489.53 1390.58 490.33 1391 491. 41 1391.59 492.19 1392

492.8 1392.33 493.68 1392.81 494.03 1393 495.42 1393.47 496.49 1394
498.3 1394.28 503.59 1394.54 508.15 1394.64 510.55 1395 516.62 1395.93

Manning IS n Values numa 3
Sta n Val Sta n Val Sta n Val

****** ** ******** ***** ***** ***** *** ******'* ***** '* '*
265.78 .04 273.61 .04 468.42 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
273.61 488.42 129.01 100 79.86 .1 .3

Ineffective Flow num= 1
Sta L Sta R Elev PeXlTlanent

265.78 265.78 1390 F

LATERAL STRUCTURE

RIVER: RIVER1
REACH: EXIST RS: 14199

INPUT
oescription:
Lateral structure position :I Left overbank
Distance from Upstream XS 0
Deck/Roadway Width 10
Weir Coefficient 2
Weir Flow Reference = Energy Grade

Weir Embankment Coordinates num = 27
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

******* '* '** *'* ****'* '* ***** ***** '* **** *** ******** **** ******* ***** *** *** *** ** *** '* '* ****
0 1390 129.01 1387.84 229.33 1387.7 367.26 1388.25 467.59 1388.28

580.63 1388.38 680.65 1386.34 780.67 1388 880.69 1387.41 980.71 1386.88
1060.73 1366.66 1180.75 1367 1280.77 1387 1380.79 1386 1480.81 1386
1580.83 1386.5 1670 1386.4 1770.14 1386.4 1870.28 1386.5 1970.46 1386.5

2070.7 1386.7 2170.94 1386.6 2271.18 1387 2371.42 1387.1 2501.37 1387
2776.37 1387.1 2876.39 1387.1

•
Page 2
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•
Weir crest shape :. Broad Cres ted

•EllsworthExistingOT. rep •
LATERAL STRUCTURE OUTPUT profile t4l?F 1 Lat. Struct
*** *** ** '** ****** ********** *** ********** '* *** ** ****** *** '* ** ****** *** '* ******
* E.G. us. (ft) * 1390.32 * weir Sta us (ft) .. 0.00 *
* W.S. us. (ft) * 1389.63 * weir Sta DS (ft) .. 1557.64
* E.G. DS (ft) * 1384.22 '* weir Max Depth (ft) 1.84
* W.S. DS (ft) * 1383.81 * weir Avg Depth (ft) 0.64
* Q US (cfs) '* 2856.00 * weir submerg 0.00
* Q Leaving Total (efs) * 1777.75 * Min El weir Flow (ft) 1386.00
* Q DS (cfs) * 1078.86 * Wr TOp Wdth (ft) * 1435.26
* Perc Q Leaving 62.22 * Q Gate Group (efs)
* Q weir (cfs) * 1777.75 * Gate open Ht (ft)
* Q Gates (cfs) * Gate #Open
* Q Culv (cfs) * Gate Area (sq ft)
* Q Lat RC (efs) * Gate Submerg
* Weir Flow Area (sq ft) '* 917.00 * Gate Invert (ft)
********'*'*'*******************************************'********************

CROSS SECTION

RIVER: RIVER1
REACH: EXIST RS: 14100

INPUT
Description:
Station Elevation oata num= 112

Sta Elev Sta E1ev Sta Elev Sta E1ev Sta Elev
**********************************************************'************'**********

139.39 1387.84 142.68 1387.67 147.3 1387.44 148.22 1387.39 149 1387.21
149.89 1387 152.29 1386.44 152.98 1386.28 161.43 1386.51 162.04 1386.53

162.3 1386.54 169.28 1386.85 169.4 1386.86 169.54 1386.86 169.7 1386.87
170.27 1386.88 182.04 1387.23 183.68 1387.22 203.17 1387.15 218.43 1387.14
220.29 1387.04 220.97 1387 222.01 1386.95 226.1 1386.77 237.02 1386.49
240.61 1386.36 242.63 1386.96 242.78 1387 242.94 1387.05 243.67 1387.26
244.04 1387.38 254.38 1387.67 257.29 1388.64 266.28 1388.23 272.15 1388
273.56 1388 280.46 1387.42 281.61 1387.35 284.31 1387.11 286.27 1387. 06
288.05 1387.04 291.81 1387.05 295.8 1387.05 304.22 1387.05 306.2 1387.06

307.7 1387.09 308.47 1387.09 309.22 1387.1 309.92 1387.1 318.51 1387.31
319.18 1387.34 320.21 1387.35 320.94 1387.39 321.85 1387.4 322.65 1387.44
323.59 1387.48 324.27 1387.49 325.28 1387.55 326.12 1387.58 327.11 1387.63
328.29 1387.68 328.4 1387.68 329.03 1387.71 329.7 1387.69 330.94 1387.66
331.26 1387.64 332.39 1387.62 333.31 1387.59 334.19 1387.58 334.87 1387.55
335.65 1387.54 336.33 1387.54 337.16 1387.49 338.24 1387.49 339.18 1387.43
339.57 1387.43 340.67 1387.35 340.92 1387.34 342.13 1387.25 342.23 1387.24
342.96 1387.18 344.11 1387. :2 346.29 1387.22 349.6 1387.29 352.02 1387.33
354.83 1387.38 355.71 1387.39 356.22 1387.4 360.2 1387.52 367.62 1387.06
368.55 1387 370.16 1386.9 371.7 1386.8 375.12 1386.59 431.29 1387.59
4 3S. 52 1387.66 436.58 1387.68 437.49 1387.7 438.99 1387.72 439.62 1387.73
452.31 1387.96 452.82 1387.97 453.8 1388 455.06 1388.26 468.77 1389.89
469.45 1390. 04 469.57 1390. 07 475.97 1391.04 477.33 1391.25 489.56 1393.1
502.57 1395.08 505.95 1395.59

Manning'S n values num:ll
Sta n Val Sta n Val

*** ************** ** '* ** **********
139.39 .025 257.29 .04

Bank Sta: Left Right
257.29 468.77

Ineffective Flow num-
Sta L Sta R Elev

139.39 257.79 1388.65

CROSS SECTION

RIVER: RIVERl
REACH: EXIST

Lengths: Left Channel
100.32 100

1
Permanent

F

RS: 14000

Right
100.59

Coeff Contr.
.1

Expan.
.3

INPUT
Description:
Station Elevation Data num~

Sta Elev Sta Elev
119

Sta Elev Sta Elev Sta Elev
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479 1393.49 481.32 1393 481.57 1392.95 482.02 1392.85 484.2 1392.39

484.85 1392.25 486.03 1392 486.67 1391.87 490.05 1391.15 490.89 1391.1
491.18 1391.08 491.6 1391. 06 492.91 1390.99 493.89 1390.94 494.3 1390.92
494.46 1390.91 494.84 1390.89 494.94 1390.89 495.13 1390.9 495.2 1390.91
509.55 1390.77 510.88 1390.76 511.75 1390.77 512.61 1390.79 513.45 1390.8
607.45 1392.4 608.61 1392.4 609.95 1392.41 633.95 1392.47 635.54 1392.46
637.11 1392.46 638.65 1392.45 640.16 1392.45 641.28 1392.49 665.01 1392.54

666.3 1392.53 667.07 1392.53 667.51 1392.52 671.09 1392.49 678.57 1392.46
683.69 1392.46 755.41 1389.52 765.87 1389.45 767.56 1389.46 769.22 1389.48

780 1389.58

Manning'S n Values num= 3
sta n Val Sta n Val Sta n Val

** ****** ***** *** **** **** *** *** **** **** ******** ... *
199.14 .025 306.91 .04 441.15 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
306.91 441.15 100.33 100 100.1 .1 .3

Blocked Obstructions num= 1
Sta L Sta R Elev

...... * ...... * .. *** .. *** .... * .. ** .. * **
400 780 1385.92

CROSS SECTION

RIVER: RIVER1
REACH: EXIST RS: 13800

INPUT
Description:
station Elevation Data num= 153

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
**** ... ********** ... ****************************************************************

205.85 1388.28 207.72 1388.13 211. 5 1387.85 214.49 1387.64 216.08 1387.22
216.93 1387 219.85 1386.27 220.9 1386 221.29 1385.91 221.43 1385.88
224.38 1385.98 224.72 1385.99 224.92 1386 233 1386.28 235.88 1386.37
247.53 1386.91 261.51 1386.87" 273.06 1386.87 275.82 1386.86 277.13 1386.79
283.09 1386.45 293 1386.06 294.4 1386 295.58 1385.96 296.04 1385.94
299.71 1385.82 300.04 1385.93 300.24 1386 303.04 1386.97 303.16 1387.01
304.02 1387.33 306.36 1387.5 312.78 1388 315.38 1388.18 323.53 1387.5
329.69 1387 330.09 1386.97 333.75 1386.69 342.52 1386 344.47 1385.82
346.07 1385.69 349.37 1385.61 353.1 1385.57 353.41 1385.56 353.48 1385.58
354.98 1386 357.27 1386.61 357.73 1386.73 369.09 1386.84 371.34 1386.92

373.3 1387 380.17 1387.3 384 1387 384.09 1387 388.39 1386.7
395.91 1386.83 396.59 1386.84 397.38 1386.85 398.34 1386.86 404.75 1386.96
406.43 1386.98 407.73 1387 408.22 1387.01 409.19 1387.02 409.49 1387.02
410.29 1386.49 410.79 1386.15 411.02 1386 411. 23 1385.86 412.48 1385
413.16 1384.53 413.94 1384 414.61 1383.54 . 415.24 1383.11 419.64 1383.08
420.06 1383.07 426.34 1383.58 426.53 1383.73 426.89 1384 429.55 1386
430.89 1387 431.44 1387.4 431.87 1387.7 432.01 1387.8 432.12 1387.89
432.41 1388 434.62 1388.9 434.88 1389 435.09 1389.09 435.26 1389.16

436.9 1389.82 437.35 1390 437.44 1390.03 440.84 1391.41 442.32 1392
444.8 1393 445.21 1393.17 448.18 1394.36 449.02 1394 .7 452.3 1394.79

453.78 1394.82 460.84 1395 460.9 1395 461.28 1395.01 461.42 1394.98
470.81 1393.03 470.95 1393 475.31 1392.09 475.72 1392 476.98 1391.74

478.2 1391.48 479.75 1391.39 483.33 1391.2 483.43 1391.19 484.72 1391
485.2 1391 487.2 1390.8 487.48 1390.8 488.81 1390.69 488.92 1390.67

539.32 1391.53 540.7 1391. 53 542.27 1391. 54 570.55 1391.61 572.42 1391.6
574.27 1391. 6 577.87 1391.58 579.19 1391.63 607.15 1391.69 608.67 1391.69
609.58 1391.68 610.1 1391.68 611.52 1391.66 614.32 1391.64 623.12 1391.6
629.17 1391.6 679.57 1389.53 686.57 1389.49 688.28 1389.47 691. 65 1389.45
712.44 1389.65 713.91 1389.67 715.36 1389.68 716.92 1389.68 718.46 1389.67
760.56 1389.15 760.83 1389.14 762.65 1389.12 764.62 1389.09 765.85 1389.11
767.02 1389.12 769.51 1389.15 780 1389.21

Manning'S n Values num= 3
Sta n Val sta n Val Sta n Val

** * * *... ** ** ** ***** ** ****** ** **** ... ** ****** * ... ** ****
205.85 .025 315.38 .04 432.41 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
315.38 432.41 113.04 100 92.22 .1 .3

Blocked Obstructions numllll 1
Sta L Sta R Elev

****************** ** *** *
400 780 1385.81
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CROSS SECTION

RIVER: RIVER1
REACH: EXIST RS: 13700

INPUT
Description:
Station Elevation Data numa 164

sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
•••**•••••••**.**** •••*••••• *••*••***.****.****.*****.*** •• *.*****.******.*••••*

207.46 1388.38 217.24 1387.4 217.36 1387.39 218.69 1387 222.29 1386.09
222.64 1386 223.35 1385.83 224.09 1385.86 227.43 1386 237.25 1386.34
241. 31 1386.5 249.2 1386.83 257.53 1386.8 262.95 1386.79 272.4 1386.73

276.9 1386.71 283.98 1386.35 284.67 1386.31 301.86 1385.73 302.61 1386
302.72 1386.03 305.57 1387 305.73 1387.04 306.04 1387.1 306.62 1387.12
307.46 1387.16 311.25 1387.46 316.65 1387.91 329.4 1387.16 345.93 1386.2
349.52 1366 349.62 1385.99 351.77 1385.78 354.55 1385.5 355.56 1385.4
355.91 1385.5 356.43 1385.65 357.65 1386 358.78 1386.32 360.24 1386.75
310.13 1381 310.82 1387 375.87 1387.14 376.06 1387.14 376.47 1387.15
384.87 1387.37 385.76 1381.21 386.35 1387.1 386.91 1387 387.21 1386.95
387.18 1386.84 388.22 1386.76 388.84 1386.65 389.45 1386.55 389.86 1386.48
390.22 1386.43 391.55 1386.22 394.18 1386.48 400.01 1387 400.76 1387
401.39 1387.04 404.06 1387.28 404.35 1387.08 404.46 1387 405.65 1386.16
405.88 1386 406.93 1385.23 407.24 1385 407.6 1384.73 408.56 1384
409.8 1383.06 409.92 1382.97 410.58 1382.46 415.15 1382.25 415.91 1382.21

416.76 1382.29 421 1382.78 421.27 1382.95 421. 34 1383 424.34 1385
425.68 1385.89 425.84 1386 426.68 1386.55 426.95 1386.73 427.37 1387
427.55 1387.12 428.21 1387.55 428.29 1381.6 429.25 1388 430.58 1388.55
431.68 1389 432.86 1389.48 433.78 1389.86 434.11 1390 434.42 1390.13
438.85 1391.95 438.97 1392 439.01 1392.04 443.83 1394 444.09 1394.11
444.81 1394.4 445.38 1394.64 448.89 1394.77 455.54 1395 457.26 1395.06
457.35 1395.04 457.52 1395 459.66 1394.5 464.49 1393.36 466.04 1393

470.3 1392 472.02 1391.6 472.98 1391.37 474 1391.13 474.51 1391.1
474.77 1391. 08 415.2 1391.05 475.8 1391.01 476.01 1391 477.51 1390.9
478.17 1390.86 478.47 1390.84 478.7 1390.82 479.27 1390.79 479.35 1390.79
479.47 1390.78 479.61 1390.'78 508.56 1390.86 510.85 1390.85 513.1 1390.85
515.31 1390.84 517.47 1390.84 519.07 1390.9 552.89 1390.99 554.71 1390.99
555.81 1390.98 556.43 1390.98 558.14 1390.96 561.5 1390.94 572.06 1390.91
579.28 1390.91 615.63 1389.54 619.88 1389.52 621.97 1389.5 630.14 1389.46
632.48 1389.47 654.98 1389.67 658.45 1389.71 660.31 1389.7 662.14 1389.7

711.9 1389.12 712.22 1389.12 716.67 1389.06 719.48 1389.1 722.4 1389.12
758.57 1389.32 760.42 1389.27 762.26 1389.23 764.09 1389.18 765.64 1389.15
765.91 1389.14 767.72 1389.1 769.51 1389.05 780 1389.16

Manning I s n Values num::; 3
sta n Val Sta n Val Sta n Val

*** *••••***.* ••****** ••• ***** ***. ******** *. *****
207.46 .025 316.65 .04 429.25 .025

Bank sta: Left Right Lengths ~ Left Channel Right Coeff Contr. Expan.
316.65 429.25 100.02 100 100.1 .1 .3

Blocked Obs tructions num= 1
Sta L Sta R Elev

********.****.****.*.* it.
400 780 1385.7

CROSS SECTION

RIVER: RIVER1
REACH: EXIST RS: 13600

INPUT
Description:
Station Elevation Data num= 140

sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
****.***.***.*****••• ***.*****.********•••*** ••• ***********.********.****.***.**

205.4 1388.34 206.55 1388.22 208.51 1388 216.06 1387.17 216.45 1387.05
216.62 1387 220.06 1386 220.87 1385.'76 221.37 1385.62 223.31 1385.68
237.74 1386.18 237.86 1386.18 238.05 1386.19 247.13 1386.56 260.79 1386.57
273.76 1386.66 275.13 1386.66 276.1 1386.61 284.59 1386.2 287.21 1386.09
289.24 1386 300.02 1385.54 301. 34 1385.96 301.48 1386 304.89 1386.91
305.46 1386.93 306.75 1387 311.04 1387.3 314.98 1387.59 319.03 1387.34

320.4 1387.26 324.54 1387 325.52 1386.94 338.37 1386.11 340.93 1385.95
343.49 1385.78 345.58 1385.65 349.09 1385.52 352.52 1385.38 355.65 1385.98
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355.75 1386 356.26 1386.09 357.15 1386.25 365.52 1386.42 366.85 1386.45

367.2 1386.45 367.49 1386.46 367.81 1386.46 368.2 1386.45 377.62 1386.36
384.66 1386.6 400.16 1386.97 401.31 1386.97 401. 51 1386.75 401.82 1386.41
402.18 1386 402.5 1385.65 403.08 1385 403.77 1384.24 403.99 1384
404.04 1383.94 404.9 1383 405.11 1382.77 405.61 1382.24 408.64 1382.1
411.26 1382 411.94 1381.97 412.58 1381.94 412.92 1381.96 413.48 1382
417.92 1382.29 418.2 1382.31 419.37 1382.39 419.6 1382.59 420.52 1383.41
421.17 1384 421. 68 1384.46 422.28 1385 422.73 1385.4 423.39 1386

424.5 1387 424.74 1387.21 424.91 1387.28 425.33 1387.44 428.54 1388.69
431.48 1389.83 431.91 1390 432.14 1390.09 434.48 1391 437.03 1392
437.12 1392.03 441.58 1393.79 442.11 1394 442.44 1394.13 455.03 1394.47
456.17 1394.21 457.13 1394 465.67 1392.11 466.16 1392 469.39 1391. 29
470.67 1391 471.13 1390.9 473.22 1390.44 475.9 1390.22 477.6 1390.09
477.72 1390.08 480.34 1390.09 482.43 1390.08 483.68 1390.07 484.4 1390.07
486.34 1390.06 488.28 1390.04 490.19 1390.03 502.27 1389.99 510.53 1389.99

522.1 1389.56 524.52 1389.54 529.29 1389.52 531.63 1389.5 533.96 1389.49
536.26 1389.47 538.55 1389.46 543.8 1389.5 570.63 1389.75 574.81 1389.73
631.19 1389.08 631.55 1389.08 633.97 1389.05 636.6 1389.01 639.78 1389.05
643.09 1389.08 684.08 1389.3 692.09 1389.11 692.4 1389.1 694.45 1389.05
696.48 1389.01 742.33 1389.48 743.76 1389.5 778.2 1389.32 780 1389.32

Manning I s n Values num... 3
Sta n val Sta n Val Sta n val

**** ******** *****••• *** *************** *'* *'* ******
205.4 .025 314.98 .04 425.33 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
314.98 425.33 100.02 100 100.1 .1 .3

Blocked Obstructions num= 1
Sta L Sta R E1ev

*** **** ********* *** ***.*
400 780 1385.59

CROSS SECTION

RIVER: RIVER1
REACH: EXIST RS: 13500

INPUT
Description:
Station Elevation Data num= 156

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

** *** *********** *** *** * '* ** ***** ********* '* '* ******. ***** '* '* *'*. ******** '* ************
203.77 1388 206.47 1387.75 214.32 1387 215.01 1386.93 215.08 1386.93
215.77 1386.71 217.83 1386.09 218.11 1386 219.33 1385.62 219.39 1385.6
232.02 1386 234.47 1386.07 235.1 1386.09 244.19 1386.42 244.82 1386.44
254.16 1386.35 258.93 1386.32 267.51 1386.41 272.75 1386.48 280.72 1386.04
281. 35 1386.02 293.78 1385.58 295.41 1385.53 295.63 1385.57 297.85 1386
298.82 1386.18 301. 48 1386.69 301.84 1386.67 302.9 1386.76 307.7 1387
312.95 1387.39 316.78 1387.16 321.64 1386.86 321.94 1386.84 344 1385.5
347.67 1385.27 348.37 1385.25 350.65 1385.13 352.01 1385.4 354.98 1386
355.04 1386.01 361.82 1386.01 366.14 1386.03 367.9 1386.02 368.77 1386.02
369.59 1386.01 370.86 1386.01 372.64 1386 373.08 1386 376.41 1385.99

377.1 1385.98 377.69 1385.98 377.91 1385.99 378.06 1386 397.56 1386.94
397.82 1386.75 397.95 1386.66 398.27 1386.44 398.9 1386 399.2 1385.74
400.12 1385 400.86 1384.27 401. 14 1384 401.22 1383.92 402.13 1383.03

402.6 1383.02 405.22 1383 406.5 1383 407.48 1382.97 408.29 1382.95
408.52 1382.96 409.32 1383 409.95 1383.03 412.24 1383.15 416.5 1383.36

417.1 1383.76 417.45 1384 418.64 1384.8 418.93 1385 419.41 1385.33
420.41 1386 421.07 1386.43 421. 63 1386.81 421.92 1387 422.28 1387.24
422.34 1387.28 423.76 1387.76 424.48 1388 425.79 1388.47 426.48 1388.73
429.37 1389.8 429.9 1390 430.1 1390.07 434.95 1391.87 435.31 1392
435.48 1392.06 438.02 1393 439.7 1393.62 442.54 1393.75 443.66 1393.79
444.85 1393.84 448.47 1394 449.3 1394.04 452.17 1394.16 452.79 1394.03
452.95 1394 457.25 1393.12 457.83 1393 458.29 1392.91 464.55 1391.62
467.59 1391 469.62 1390.58 470.97 1390.31 472.01 1390.09 472.28 1390.08
472.47 1390.07 473.02 1390.03 473.52 1390 474.41 1389.94 477.69 1389.73

478.4 1389.74 482.81 1389.78 485.16 1389.78 487.48 1389.77 550.49 1389.04
S50.89 1389.04 556.52 1388.96 558.34 1388.99 560.09 1389.01 563.78 1389.04
609.59 1389.29 614.27 1389.17 616.59 1389.12 618.54 1389.07 618.89 1389.06
623.45 1388.96 674.69 1389.48 676.29 1389.51 714.77 1389.3 715.62 1389.31
717.26 1389.31 718.06 1389.32 718.86 1389.32 720.46 1389.33 722.53 1389.33
723.55 1389.34 724.57 1389.34 726.59 1389.35 727.6 1389.35 728.66 1389.34
739.85 1389.33 741. 07 1389.34 742.27 1389.34 743.46 1389.35 744.3 1389.34

780 1388.99
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Manning's n Values num:::: 3

Sta n Val Sta n Val Sta n Val
••*•••*****-***-*******.***•••**********-**.****

203.77 .025 312.95 .04 422.34 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
312.95 422.34 100.02 100 100.1 .1 .3

Blocked Obstructions numc 1
Sta L Sta R Elev

.***********************
395 780 1385.48

CROSS SECTION

RIVER: RIVER1
REACH: EXIST RS: 13400

INPUT
Descript ion:
Station Elevation Data num= 177

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
*********.***************.******-**.*********.*****.****************************

203.18 1387.41 207.03 1387.17 211.6 1386.88 212.81 ~386.8 215.72 1386
216.24 1385.85 217.27 1385.56 223.92 1385.79 229.62 1386 232.78 1386.08
234.48 1386.09 242.99 1386.19 256.96 1386.24 259.09 1386.24 271.18 1386.22
274.88 1386 275.06 1385.99 276.23 1385.9 293.7 1385.61 295.43 1386
296.21 1386.21 297.99 1386.73 300.05 1386.52 300.64 1386.47 302.17 1386.59
307.26 1387 310.82 1387.26 319.14 1386.74 321.7 1386.58 345.28 1385

346.7 1384.9 346.81 1384.9 347.35 1385 352.17 1386 352.69 1386.12
360.61 1386.11 362.69 1386.1 364.23 1386.1 366.59 1386.09 369.72 1386.09
374.71 1386.1 377.87 1386 378.12 1386 385.05 1385.79 386.87 1385.74

390 1385.67 392.96 1385.41 393.14 1385.4 393.21 1385.39 395.63 1385.18
395.99 1385.16 396.12 1385.14 396.34 1385.12 396.42 1385.11 396.51 1385.11
396.66 1385.09 396.73 1385.09 396.81 1385.08 396.97 1385.06 397.56 1385
397.65 1385 397.72 1384.99 397.81 1384.99 397.95 1384.97 398.46 1384 . 92
399.45 1384.5 400.24 1384.22 401.2 1384.15 401.78 1384.12 402.26 1384.28
402.67 1384.43 403.28 1384.65 404. OS 1384.94 404.65 1384.98 405 1385
405.31 1385.01 405.38 1385.02 405.49 1385.02 406.1 1385.04 406.22 1385.05
409.34 1385.25 409.52 1385.26 410.36 1385.32 411.39 1385.37 411. 53 1385.37
411.63 1385.38 412.56 1385.45 412.73 1385.46 412.83 1385.46 413.15 1385.5
413.92 1385.68 414.01 1385.7 414.11 1385.72 414.35 1385.76 414.5 1385.78
414.66 1385.81 415.05 1385.88 415.2 1385.9 415.35 1385.93 415.52 1385.95
415.7 1385.98 415.8 1386 415.87 1386.02 416.01 1386.05 416.14 1386.08

416.46 1386.19 416.65 1386.25 416.81 1386.3 416.94 1386.34 417.06 1386.37
417.16 1386.4 417.25 1386.43 417.38 1386.47 417.51 1386.52 417.64 1386.58
417.75 1386.62 417.83 1386.65 418.6 1387 418.81 1387.12 420.31 1387.61
420.94 1387.81 421.51 1388 424.6 1389 427.68 1390 429.72 1390.67
430.75 1391 436.07 1392.73 436.91 1393 437.55 1393.21 437.77 1393.28
437.84 1393.3 438.5 1393.35 439.27 1393.4 448.12 1394 448.7 1394.04
448.77 1394.04 448.87 1394.02 448.99 1394 450.07 1393.78 458.72 1392.06
459.01 1392 459.79 1391. 84 469.02 1390 469.18 1389.97 470.18 1389.77
475.8 1389.21 477.27 1389.06 477.79 1389.01 477.87 1389 478.45 1388.94

484.47 1389 535.1 1389.27 545 1389.04 545.38 1389.03 550.42 1388.91
607.05 1389.49 608.82 1389.52 651.35 1389.29 652.28 1389.3 654.1 1389.3
654.98 1389.31 655 ..87 1389.31 657.63 1389.32 658.78 1389.32 659.92 1389.33
662.17 1389.33 664.41 1389.34 665.53 1389.34 666.7 1389.33 679.06 1389.32
681.74 1389.34 683.06 1389.34 703.83 1389.12 764.83 1388.56 769.52 1388.58
776.83 1388.56 780 1388.58

Manning I s n Values num=
Sta n Val Sta n Val sta n Val

**••••***************.******.*****.*****.***•• **
203.18 .025 310.82 .04 418.81 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
310.82 418.81 100.02 100 100 .1 .3

Blocked Obstructions numa 1
Sta L Sta R Elev

** ** ** **.*****.*********
380 780 1385.37

CROSS SECTION

RIVER: RIVER1
REACH: EXIST

•
RS: 13300
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INPUT
Description:
Station Elevation Data num- 141

Sta Elev Sta E1ev Sta Elev Sta Elev Sta Elev
•••••••••••••• **.* ••***••**.*.**.****••• **.*******.*.**•• ***********************

20.75 1386.88 26.61 1386.83 31.22 1386.77 37.61 1386.71 49.64 1386.01
49.79 1386.01 50.14 1386 50.4 1385.99 59.43 1385.8 75.97 1385.42

101.88 1385.39 122.96 1385.33 127.8 1385.31 143.64 1385.59 145.53 1385.62
148.24 1385.67 152.25 1385.73 168.14 1386 168.69 1386 169.54 1386.01
196.14 1386.28 199.27 1386.62 201.88 1386.91 210.13 1386.52 211.57 1386.1
211.93 1386 213.9 1385.42 215.17 1385.05 228.96 1385.75 231.74 1385.9
232.68 1385.92 233.02 1385.93 233.74 1385.95 235.92 1386 238.65 1386.09
240.99 1386.15 245.35 1386.17 255 1386.2 269.47 1386.09 270.92 1386.03
271.58 1386 273.89 1385.92 275.64 1385.87 276.31 1385.84 277.93 1385.78
294.11 1385.34 294.33 1385.4 296.35 1385.92 296.68 1386 298.37 1386.46
300.38 1386.58 307.63 1387 308.63 1387.06 309 1387.08 310.6 1387
316.68 1386.69 329.93 1386 337.36 1385.63 344.09 1385.79 345.66 1385.83
357.79 1385.62 358.33 1385.6 381.92 1385.58 386.12 1385.56 395.01 1385.55
395.69 1385.46 397.38 1385.26 397.56 1385.24 397.84 1385.27 400.42 1385.6
412.4 1385.61 414.02 1385.62 414.26 1385.7 414.75 1385.88 415.08 1386

420.31 1387.88 420.63 1388 420.94 1388.11 423.27 1388.95 423.41 1389
426.18 1390 426.51 1390.12 428.88 1390.97 428.97 1391 431.54 1391.92
431.75 1392 434.2 1392.88 434.53 1393 434.69 1393.06 435.72 1393.43
441.52 1393.83 444.87 1394.07 446.23 1394.17 446.49 1394.11 446.97 1394
451.47 1393 452.29 1392.82 457.88 1391. 58 460.55 1391 464.63 1390.1
465.09 1390 465.28 1390.01 465.51 1390.01 467.9 1390.04 468.12 1390
468.28 1389.97 468.51 1389.93 474 1389 474.14 1388.97 474.34 1388.94
474.39 1388.93 474.64 1388.92 477.39 1388.86 539.41 1389.49 541.34 1389.52
587.92 1389.28 588.94 1389.28 589.94 1389.29 590.93 1389.29 591.9 1389.3
592.87 1389.3 594.8 1389.31 596.06 1389.31 597.31 1389.32 599.78 1389.32
602.23 1389.33 603.45 1389.33 604.73 1389.32 618.27 1389.31 621.21 1389.33
622.65 1389.33 645.4 1389.09 712.21 1388.48 717.34 1388.5 725.34 1388.48
732.91 1388.54 748.18 1388.53 750.49 1388.48 754 .12 1388.41 761. 52 1388.38

780 1388.18

Manning'S n Values num= 4
Sta n Val Sta n Val Sta n Val Sta n Val

**** *•• ******** ****.*.* *************** ****.* •• ****•••***. ***.* **
20.75 .04 196.14 .025 309 .04 420.31 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
307.63 420.31 100.02 100 100 .1 .3

CROSS SECTION

RIVER; RIVERl
REACH: EXIST RS: 13200

INPlTI'
Description:
Station Elevation Data num= 129

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
•••• *******************•• ****.*******************************************.******

16.35 1386.66 35.6 1386.55 49.01 1385.57 50.48 1385.46 50.85 1385.44
51.68 1385.37 ·54.63 1385.36 74.91 1385.2 91.78 1385.19 100.5 1385.2

107.83 1385.09 116.43 1385 123.55 1384.87 125.11 1384.85 125.83 1384.86
131. 87 1385 147.61 1385.27 165.42 1385.64 192.71 1385.83 194.66 1385.84
195.16 1385.9 196.06 1386 198.45 1386.3 200.19 1386.54 202.86 1386.39
205.78 1386.25 208.05 1386.13 208.51 1386.02 208.59 1386 210.32 1385.59
212.03 1385.18 215.35 1385.31 228.56 1385.81 237.42 1385.95 239.17 1385.97
248.02 1385.92 252.93 1385.88 267.64 1385.94 275.19 1385.6 292.25 1385.09
294.83 1385.91 295.1 1386 295.82 1386.23 296.18 1386.34 296.27 1386.37
298.75 1386.53 306.29 1387 306.53 1387.02 307.06 1387.05 307.36 1387.04
314.23 1386.68 325.58 1386.08 328.19 1385.94 338.06 1385.39 342.97 1385.72
343.15 1385.72 348.69 1385.5 352.91 1385.41 371.34 1385.21 394.04 1385.08
413.34 1385.29 414.87 1385.94 415 1386 417.09 1386.9 417.31 1387
419.59 1387.98 420.04 1388.18 420.94 1388.56 421.95 1389 422.25 1389.13
424.27 1390 424.98 1390.31 426.59 1391 427.79 1391.51 428.91 1392
430.69 1392.76 431.24 1393 431.59 1393.15 432.61 1393.59 433.28 1393.87
434.37 1393.92 435.8 1393.99 436.06 1394 439.06 1394.14 439.91 1394.17
443.03 1394.31 443.42 1394.22 443.78 1394.13 451.18 1392.32 452.51 1392
455.59 1391.25 460.7 1390 461.76 1389.74 462.15 1389.65 462.26 1389.62
462.39 1389.62 466.01 1389.54 466.09 1389.54 466.24 1389.52 466.53 1389.48
466.71 1389.45 471.77 1389.5 473.87 1389.53 524.5 1389.26 525.61 1389.27
526.69 1389.27 527.77 1389.28 528.82 1389.28 529.87 1389.29 531. 97 1389.3
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EllsworthExistingOT. rep
533.34 1389.3 534.69 1389.31 537.38 1389.31 540.05 1389.32 542.76 1389.32
557.49 1389.3 562.24 1389.33 563.34 1389.31 586.97 1389.06 659.58 1388.4
665.16 1388.42 673.86 1388.39 682.08 1388.46 698.68 1388.45 705.13 1388.32
713.18 1388.28 763.85 1387.16 775.18 1387.B9 780 1387.91

Manning's n Values num= 4
Sta n Val Sta n Val Sta n Val Sta n Val

****************************************************************
16.35 .04 198.45 .025 307.06 .04 417.31 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan .
306.29 417.31 100.02 100 100 . 1 .3

CROSS SECTION

RIVER: RIVERl
REACH: EXIST RS: 13100

INPUT
Description:
Station Elevation Data num= 116

Sta Elev Sta E1ev Sta Elev Sta Elev Sta Elev
********************************************************************************

19.15 1386 29.66 1385.71 38.87 1385.07 75.58 1384.96 77.55 1384.99
78.28 1385 79.32 1385.02 99.85 1385.27 120.25 1385 139.42 1385.23

164.05 1385.58 182.24 1385.59 193.55 1385.55 194.62 1385.82 195.25 1386
196.21 1386.28 197.13 1386.54 202.92 1386.19 204.97 1386.07 205.15 1386.03
205.27 1386 206.18 1385.82 208.01 1385.45 209.56 1385.13 225.54 1385.7
236.92 1385.73 237.17 1385.73 249.42 1385.69 252.03 1385.69 265.25 1385.65
271.54 1385.38 ,278.9 1385.12 283.93 1384.95 286.08 1385 288.7 1385.02
289.11 1385.02 292.49 1385.98 292.58 1386 293.63 1386.31 293.7 1386.33
294.06 1386.34 304.96 1386.67 311.59 1386.41 316.77 1386.22 335.44 1385.48
344.88 1385.29 354.36 1385.14 365.63 1385.1 367.62 1385.09 376.28 1385
376.42 1385 387.2 1384.89 390.43 1384.85 401.08 1385 401.59 1385.01
402.98 1385.04 407.16 1385.12 409.32 1385.18 409.89 1385.4 411.39 1386
412.83 1386.57 413.9 1387 415.45 1387.62 416.42 1388 418.11 1388.67
418.93 1389 420.76 1389.73 420.84 1389.76 421.44 1390 423.71 1390.9
423.95 1391 425.1 1391.45 426.47 1392 428.61 1392.85 428.98 1393
430.49 1393.6 431. 01 1393.8 439.9 1394.18 440.14 1394.18 440.26 1394.15
441.48 1393.84 444.86 1393 445.55 1392.83 452.88 1391 454.33 1390.64
458.72 1389.54 458.93 1389.49 458.99 1389.47 459.1 1389.47 463.55 1389.26
464.6 1389.27 465.74 1389.27 466.88 1389.28 469.14 1389.29 470.62 1389.29

472.08 1389.3 473.54 1389.3 474.99 1389.31 477.86 1389.31 479.3 1389.32
480.8 1389.31 496.7 1389.29 501. 83 1389.32 503.02 1389.3 528.54 1389.03

606.96 1388.32 612.98 1388.34 622.38 1388.31 631.25 1388.39 649.18 1388.37
651. 9 1388.32 656.15 1388.23 664.85 1388.19 719.56 1387.63 731. 8 1387.77

780 1387.92

Manning'S n values num= 4
Sta n Val Sta n Val Sta n Val Sta n val

****************************************************************
19.15 .04 196.21 .025 304.96 .04 412.83 .025

Bank Sta: Left Right
304.96 412.83

CROSS SECTION

RIVER; RIVER1
REACH~ EXIST

Lengths: Left Channel
100.02 100

RS: 13000

Right
100

Coeff Contr.
.1

Expan.
.3

INPUT
Description:
Station Elevation Data num= 118

Sta Elev Sta E1ev Sta E1ev Sta Elev Sta Elev
********************************************************************************

27.44 1386 30.93 1385.88 34.85 1385.06 35.39 1385.05 42.37 1385
42.5 1385 47.92 1384.96 67.84 1384.89 68.56 1384.89 68.83 1384.9
71.8 1385 74.6 1385.11 77.63 1385.21 80.98 1385.31 87.81 1385.29

100.43 1385.1 100.67 1385.08 101.08 1385.06 101. 25 1385.06 102.75 1385
115.08 1384.55 118.49 1384.42 128.42 1385 130.45 1385.09 133.53 1385.25

162 1385.57 190.48 1385.62 191.54 1385.85 192.19 1386 194.61 1386.54
194.66 1386.55 194.75 1386.55 203.36 1386.11 203.54 1386.07 203.88 1386
204.55 1385.86 206.76 1385.38 208.08 1385.1 210.19 1385.18 223.53 1385.72
234.87 1385.7 235.35 1385.7 248.94 1385.44 261.44 1385.59 262.38 1385.6
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• • •E11sworthExistingOT. rep
262.56 1385.59 267.83 1385.38 268.37 1385.36 275.51 1385 277.97 1384.88
279.02 1384.82 288.91 1384.95 288.97 1384.98 289.03 1385 290.36 1385.51
291.65 1386 291.83 1386.07 291.91 1386.1 296.37 1386.29 303.26 1386.54
308.82 1386.35 317.77 1386.03 332.94 1385.52 339.91 1385.27 352.12 1384.8
352.66 1384.8 365.48 1384.83 382.91 1384.59 388.36 1384.S3 389.01 1384.52
391.52 1384.6 401.68 1384.86 406.74 1384.69 407.59 1384.66 407.81 1384.75
408.44 1385 408.9 1385.18 410.35 1385.76 410.96 1386 412.41 1386.58
415.99 1388 417.63 1388.66 418.5 1389 420.26 1389.7 420.93 1389.97

421 1390 421.3 1390.12 423.51 1391 423.93 1391.17 428.01 1392.79
428.52 1393 429.07 1393.22 438.29 1393.58 439.06 1393.4 449.28 1391
450.36 1390.75 453.54 1390 454.55 1389.76 456.94 1389.2 457.4 1389.2
460.43 1389.17 461.53 1389.08 461.59 1389.09 470.11 1389 554.33 1388.23

560.8 1388.25 570.89 1388.23 580.43 1388.31 599.68 1388.3 607.17 1388.14
616.51 1388.1 675.27 1387.49 688.41 1387.65 751.79 1387.84 752.35 1387.83
755.73 1387.79 769.87 1387.89 780 1388.02

Manning's n Values num= 4
Sta n Val Sta n Val Sta n Val Sta n val

****.***********************************************************
27.44 .04 194.75 .025 303.26 .04 412.41 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
303.26 412.41 100.02 100 100 .1 .3

CROSS SECTION

RIVER: RIVERl
REACH: EXIST RS: 12900

INPUT
Description:
Station Elevation Data nurn= 125

Sta Elev Sta Elev Sta Elev sta Elev sta E1ev
********************************************************************************

16.39 1386 32.49 1385.07 46.39 1384.92 48.19 1384.92 75.66 1384.86
79.49 1384.86 97.58 1385.16 101.88 1384.89 112.42 1384.18 114.42 1384.18

118.42 1384.17 130.92 1385 133.11 1385.14 134.26 1385.22 157.94 1385.45
159.36 1385.44 162.63 1385.47 188.41 1385.6 189.7 1385.89 190.18 1386
192.25 1386.46 192.56 1386.52 200.84 1386.27 201.24 1386.17 201. 97 1386
205.28 1385.14 205.81 1385 205.09 1384.98 206.06 1384.93 206.52 1384.96

207.4 1385 210.43 1385.13 222.01 1385.69 230.2 1385.67 233 1385.65
243.76 1385.5 246.9 1385.45 259.74 1385.64 260.6 1385.65 260.73 1385.65
268.51 1385.36 272.99 1385.1 274.51 1385 275.4 1384.95 277.64 1384.81
285.86 1384.81 287.74 1384.8 288.46 1384.98 288.55 1385 291.58 1385.8
291.74 1385.84 291.88 1385.85 292.61 1385.91 293.73 1386 293.97 1386.02
301.07 1386.54 306.04 1386.39 316.66 1386.07 320.6 1385.94 331.18 1385.61
344.64 1385 346.53 1384.91 350.96 1384.71 358.17 1384.62 383.25 1384.43
391.14 1384.45 393.26 1384.46 397.6 1384.69 401.19 1384.87 405.01 1384.69
405.96 1384.65 406.3 1384.79 406.83 1385 408.36 1385.62 409.29 1386
410.77 1386.6 411.75 1387 414.02 1387.92 414.4 1388.08 416.67 1389
417.48 1389.33 419.75 1390.23 420.19 1390.4 421.71 1391 423.83 1391.82
424.29 1392 425.56 1392.49 426.9 1393 427.02 1393.05 427.09 1393.08
428.38 1393.1 437.16 1393.27 438 1393.07 438.29 1393 440.21 1392.54
442.49 1392 444.53 1391.51 448.33 1390.61 452.25 1389.67 453.74 1389.31
455.53 1389.21 455.63 1389.21 456.93 1389.04 457.22 1389 457.4 1388.98
459.22 1388.71 461.1 1388.52 501.7 1388.15 508.62 1388.17 519.41 1388.14
529.6 1388.23 550.19 1388.22 553.3 1388.16 558.18 1388. OS 568.17 1388.01

630.98 1387.36 645.03 1387.52 712.77 1387.73 713.37 1387.72 716.98 1387.67
732.1 1387.78 756.01 1388.11 759.52 1388.11 772.13 1387.97 780 1388.1

Manning's n Values nurn= 4
Sta n Val Sta n val Sta n Val sta n val

********************************************************a*******
16.39 .04 188.41 .025 301.07 .04 409.29 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff contl". Expan .
301. 07 409.29 100.02 100 100 . 1 .3

CROSS SEeTION

RIVER: RIVER1
REA.CH: EXIST RS: 12800

INPUT
Description:
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E11sworthExistingOT. rep
Station Elevation Data num= 132

Sta Elev Sta Elev Sta Elev sta Elev Sta E1ev
********************************************************************************

16.73 1365.2 23.61 1365 31.72 1385 31.96 1384.82 32.23 1384.64
36.22 1384.55 42.3 1384 .4 48.52 1384.45 64 1384.52 71. 93 1384.57
92.47 1384.56 95.94 1384.62 100.5 1384.23 107.41 1383.61 109.72 1383.41

111.88 1383.42 115.42 1383.47 128.24 1384.6 130.57 1384.81 134.09 1384.85
148.42 1385.05 150.98 1385.09 168.99 138$.21 184.26 1385.23 186.45 1385.24
187.1 1385.42 188.61 1385.85 189.15 1386 190.27 1386.32 190.53 1386.39

193.08 1386.32 198.41 1386.16 198.78 1386.06 199.01 1386 202.27 1385.16
202.66 1385.06 202.9 1385 203.04 1384.96 203.72 1384.79 204.81 1384.84

209.1 1385 212.17 1385.13 219.42 1385.42 227.58 1385.52 230.23 1385.54
240.14 1385.45 244.86 1385.42 257.23 1385.56 256.66 1385.58 263.67 1385.31
267.75 1385.08 269.13 1385.01 269.23 1385 269.68 1384.98 275.22 1384.66
285.42 1384.76 266.37 1384.99 286.42 1385 286.5 1385.02 289.63 1385.63
292.16 1385.85 293.95 1386 294.9 1386.09 299.56 1386.48 303.27 1386.33
311.14 1366 329.08 1385.22 330.22 1385.18 335.65 1385 335.74 1385
348.59 1384.57 352.88 1384.54 361. 55 1384.55 372.25 1384.47 379.99 1384.38
386.42 1384.36 393.92 1384.28 400.18 1384.59 400.52 1384.6 401.21 1384.61
404.62 1384.63 405.26 1384.87 405.59 1385 406.84 1385.48 408.22 1386
410.19 1386.75 410.86 1387 411. 21 1387.13 413.49 1388 417.24 1389.42
418.76 1390 419.25 1390.18 420.12 1390.51 421.4 1391 422.69 1391.49
424.04 1392 424.39 1392.13 425.5 1392.55 431. 68 1392.88 434.02 1393
435.25 1393.07 '435.41 1393.03 435.57 1393 438.42 1392.39 440.26 1392
441.48 1391.72 444.47 1391 444.98 1390.88 448.83 1390 451.5 1389.38
451.94 1389.27 454.43 1389.06 454.64 1389.04 454.88 1389.01 461.03 1388.08
467.92 1388.06 478.77 1388.15 500.69 1388.14 504 1388.07 509.2 1387.97
519.83 1387.92 586.7 1387.23 601.65 1387.4 673.76 1387.62 674.4 1387.61
678.24 1387.56 694.33 1387.67 719.78 1388.02 723.52 1388.03 736.94 1387.88
746.51 1388.04 780 1387.56

Manning'S n Values num= 4
Sta n Val Sta n Val Sta n Val sta n Val

•••**••••••**.**••••• *•••••*••*•• **•••***.** ••*••*******.*******
18.73 .04 190.27 .025 299.56 .04 408.22 .025

sank: Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
299.56 408.22 100.02 100 100 .1 .3

CROSS SECTION

RIVJ::R: RIVER1
REACH: EXIST RS: 12700

INPUT
Description:
Station Elevation Data numa 116

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
.**.** •••••••••••*.*•••••*.****••••*••••*••••• ** •••••••*.**** ••••••*.*.*****.**.

26.72 1384.73 29.13 1384.66 37.41 1384.25 62.3 1384.33 93.41 1384.58
101.71 1383.72 106.94 1383.19 110.7 1383.22 112.81 1383.23 125.79 1384.39
126.12 1384.59 129.95 1384.61 144.8 1384.8 156.15 1384.99 157.04 1385
158.37 1385 184.07 1385.24 186.39 1385.84 187 1386 187.28 1386.07

188.8 1386.46 196.61 1386.07 196.76 1386.04 1'96.92 1386 199.77 1385.32
201.13 1385 201,33 1384.95 201.71 1384.86 206.92 1384.94 210.26 1385
216.72 1385.16 219.39 1385.23 228.43 1385.42 242.96 1385.37 256.73 1385.41
260.11 1385.31 264.66 1385'.16 267.89 1385 273.25 1384.65 273.6 1384.63
274.16 1384.62 275.51 1384.62 283.39 1384.58 283.98 1384.8 284.49 1385
285.08 1385.26 285.68 1385.53 288.94 1385.78 291.92 1386 293.45 1386.12
297.11 1386.39 305.32 1386.04 306.39 1386 324.09 1385.26 328.26 1385.08

329.6 1385.06 332.34 1385 336.1 1384.93 346.15 1384.72 358.22 1384.43
360.34 1384.39 378.06 1384.3 391.37 1384.02 392.91 1383.99 393.14 1383.99
393.22 1383.98 399.38 1384.4 399.65 1384.42 400.47 1384.44 403.99 1384.53
404.9 1384.91 405.13 1385 405.29 1385.07 409.2 1386.67 410.75 1387.31

412.43 1388 413.64 1388.5 414.67 1389 416.63 1389.73 417.31 1390
418.74 1390.59 419.19 1390.77 422.19 1392 423.16 1392.4 423.33 1392.46
424.57 1392.52 433.73 1392.9 435.09 1392.58 437.64 1392 440.47 1391.35
442.02 1391 443.9 1390.57 450.24 1389.14 450.88 1389 451.31 1388.9
451.8 1388.79 454.64 1388.48 459.68 1387.91 459.86 1387.89 459.92 1387.89

460.22 1387.88 471.49 1387.83 542.41 1387.09 558.27 1387.28 634.75 1387.51
635.42 1387.5 639.5 1387.45 656.56 1387.57 683.55 1387.94 687.52 1387.94
701.76 1387.79 711.9 1387.95 754.62 1387.35 769.63 1387.41 777.25 1387.31

780 1387.31

Manning's n Values num= 4
Sta n Val Sta n Val Sta n Val Sta n val
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• • •**************11";** *** ********** *** ************* ******* ** ****** **
EllsworthExist ingOT. rep

26.72 .04 196.61 ,025 297.11 .04 409.2 ,025

Bank Sta; Left Right Lengths: Left Channel Right Coeff Contr, Expan •
297.11 409.2 89.17 100 104.1 . 1 .3

CROSS SECTION

RIVER: RIVER1
REACH: EXIST RS: 12600

INPtrr
Description:
Station Elevation Data num= 129

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
***********11********************************************************************

0 1385 20,82 1385 25.06 1384.9 29.14 1384.93 33.02 1384.64
38.8 1384.52 43.46 1384.41 48.92 1384.41 65.06 1384.35 76,45 1384.42

81.93 1384.44 95.42 1384.46 96.37 1384.35 98.87 1384.07 99.48 1384
100.2 1383.92 100.5 1383.89 102,76 1383.63 108,38 1383 110.45 1383

111.84 1382.99 117.26 1382,97 117.49 1382.99 117,59 1383 118.92 1383.11
129.15 1384 135.85 1384.59 147.68 1384.83 159.31 1384.82 163.49 1384.81

169,4 1385 171. 43 1385.07 184.98 1385.07 190,67 1385.9 191. 33 1386
191.58 1386.04 193.05 1386.26 199,13 1386.03 200.06 1386 200,2 1386
200.79 1385,98 205.23 1385,02 205,29 1385.01 206.22 1384.8 207.98 1384.84
221.36 1385.12 233.2 1385.41 245.63 1385,31 247,5 1385.29 248.74 1385.29

261.1 1385.25 266.9 1385 267.96 1384,95 268.93 1384.91 276.59 1384.57
288.45 1384.55 289,16 1384.55 289.45 1384.64 290.68 1385 290.83 1385.05
292.13 1385.44 298.34 1386 301. 06 1386.25 301.23 1386.26 301.67 1386.24
304.28 1386.14 331.93 1385 332.4 1384.98 332.84 1384.96 335.1 1384.89
349.77 1384.41 357.92 1384,31 376 1384,16 381.94 1384.13 384.15 1384.08
397.85 1383.84 398.89 1383.93 399,62 1384 400.32 1384,06 404.08 1384.4
407.82 1384.43 408.39 1384 .43 409.2 1384.76 409.77 1385 410.33 1385.23
412,22 1386 414.48 1386.93 414",67 1387 416.56 1387.77 417.12 1388
418,04 1388.38 419.56 1389 420,67 1389.45 423.94 1390.79 424.93 1391.19
426.25 1391,73 426,92 1392 427,01 1392.04 427.95 1392.42 438.99 1392.56
439.99 1392.34 441.46 1392 442.49 1391.77 449.97 1390.13 451.63 1389.77
455.14 1389 455.96 1388.83 457.23 1388.55 461.67 1388 462.95 1387.91
465,72 1387.63 466,23 1387.48 466,95 1387.42 467.5 1387.36 468.15 1387.31

501. 5 1386.95 517.85 1387.14 597,04 1387.39 601.98 1387.32 619.72 1387.44
647.84 1387.83 651,98 1387.84 666.83 1387.67 677,43 1387.85 722.16 1387.2
737,91 1387.27 745,92 1387.16 751. 22 1387.16 780 1387.26

Manning I s n Values num=
Sta n Val Sta n Val Sta n Val Sta n Val

****************************************************************
.04 199.13 .025 301,23 .04 412.22 .025

Bank Sta: Left Right
301.23 412.22

CROSS SECTION

RIVER: RIVER1
REACH: EXIST

Lengths: Left Channel Right
100.14 100 100,13

RS: 12500

Coeff Contr.
.1

Expan .
• 3

INPUT
Description:
Station Elevation Data num= 132

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
** **************** *** *** ******************** ************ **** ********* ***********

18.07 1385.87 19.22 1385.82 22.26 1385.71 31.82 1385 32.33 1384.96
37.82 1384.52 38.02 1384.48 38.32 1384.47 54.14 1384 ~ 17 68.05 1384,2
70.49 1384,26 79.65 1384.41 90.53 1384.43 99.21 1384.51 103.1 1384.04

103.49 1384 112.99 1383 113.64 1382.93 114.37 1382.86 116.23 1382.86
122.53 1382,89 123,29 1382.96 123.71 1383 128.24 1383.4 134.83 1384
139.45 1384.41 142,26 1384.67 149.69 1384.74 169.26 1384.7 176.99 1384.9
188.45 1385 189.29 1385 193.58 1385.03 196.3 1385.59 196.89 1385.72
198.21 1386 198.41 1386.04 198.48 1386.06 198.56 1386.06 200.27 1386
202,41 1385.92 205.97 1385.8 207.87 1385.42 211.65 1384.68 211.81 1384.65
223.94 1385 227.06 1385,1 238.55 1385.26 252.92 1385.14 266.4 1385.16
269.07 1385.07 270.56 1385.01 270.91 1385 273.1 1384.92 273.44 1384.91
273.59 1384.91 273.84 1384.9 274.34 1384.87 283.73 1384.46 294.52 1384.43
296.03 1384.8 296.83 1385 297.44 1385.15 297.92 1385.28 305.55 1385.82
306,15 1385.87 306.47 1385.89 307,14 1385.94 308.9 1385.88 309.59 1385.86
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EllsworthExistingOT. rep
336.72 1385 336.88 1384.99 338.78 1384.93 349.43 1384.5 354.91 1384.27
357.59 1384.25 371.22 1384.11 375.05 1384.06 380.45 1384 384.42 1383.97
385.16 1383.97 385.72 1383.96 388.16 1383.95 403.3 1383.86 404.37 1383.91
413.9 1384.38 415.02 1384.84 415.4 1385 416.96 1385.64 417.82 1386

419.41 1386.65 420.24 1387 421.85 1387.66 422.66 1388 426.72 1389.67
427.51 1390 429.16 1390.68 429.93 1391 431.59 1391.68 431.82 1391.78
432.35 1392 432.8 1392.18 432.99 1392.26 443.62 1392.23 443.9 1392.17
449.28 1391 453.92 1390 455.19 1389.73 458.57 1389 461.55 1388.37

464 1387.84 464.2 1387.8 465.79 1387.7 473.37 1387.25 474.51 1387.07
475.02 1387 475.37 1386.93 482.99 1387.02 566.31 1387.28 571.51 1387.21
590.18 1387.34 619.76 1387.75 624.12 1387.76 639.75 1387.58 650.9 1387.77
697.97 1387.09 714.55 1387.15 722.97 1387.04 728.54 1387.04 766.76 1387.18
778.87 1387.11 780 1387.12

Manning I s n Values num= 4
Sta n val Sta n Val Sta n Val Sta n Val

********************** ********************* ************ *********
18.07 .04 196.3 .025 307.14 .04 416.96 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan .
307.14 416.96 100.14 100 100.13 . 1 .3

CROSS SECTION

RIVER: RIVERl
REACH: EXIST RS: 12400

INPUT
Description:
Station Elevation Data num= 133

Sta Elev Sta E1ev Sta E1ev Sta Elev Sta Elev
********************************************************************************

37.14 1386 39.1 1385.44 40.67 1385 43.75 1384.44 43.84 1384.42
44.24 1384.41 55.99 1384.06 72.62 1384.15 73.92 1384.16 87.17 1384.21

104.38 1384.58 106.51 1384.31 108.85 1384 116.19 1383.04 116.49 1383
120.58 1382.49 123.44 1382.52 128.61 1382.6 132.15 1382.92 133.11 1383
144.12 1384 144.17 1384 145.5 1384.13 145.72 1384.15 149.57 1384.19
156.55 1384.25 159.51 1384.27 173.92 1384.39 182.48 1384.74 183.07 1384.76
199.75 1384.76 200.41 1384.96 200.56 1385 203.61 1385.99 207.52 1385.87
211.96 1385.72 215.25 1385.06 215.52 1385 215.84 1384.93 217.64 1384.53

219.9 1384.58 232.82 1384.89 237.48 1384.99 243.79 1385.11 251.36 1385.06
258.28 1385.03 270.76 1385.07 271.82 1385.07 272.17 1385.06 273.06 1385.04
274.45 1385 280.12 1384.85 281.48 1384.81 281.64 1384.81 281.84 1384.8
282.11 1384.78 291.14 1384.23 295.28 1384.22 298.6 1384.23 301.51 1385
302.23 1385.2 302.43 1385.25 312.36 1385.88 313.52 1385.85 324.97 1385.46

343.9 1384.85 344.26 1384.84 344.44 1384.84 344.86 1384.82 360.3 1384.27
374.49 1384 374.69 1384 376.52 1383.96 391.46 1383.96 409.16 1383 .77
412.81 1383.99 412.91 1384 413.44 1384.03 419.94 1384.42 420.7 1384.72
421.43 1385 423.29 1385.72 424.01 1386 426.47 1386.95 426.59 1387
427.2 1387.24 429.17 1388 429.49 1388.12 432.57 1389.32 434.33 1390

435.79 1390.56 436.92 1391 438.48 1391.6 438.72 1391.69 438.88 1391.76
438.95 1391.78 439.52 1392 442.64 1392.05 444.58 1392.07 449.56 1392.14
449.81 1392.09 450.25 1392 453.75 1391.27 455.02 1391 459.64 1390.03
459.78 1390 464.55 1389 465.46 1386.8 469.54 1387.95 471. 02 1387.63
473.27 1387.45 477.55 1387.1 477.71 1387.09 478.06 1387.1 478.6 1387.02
479.7 1367.04 480.35 1387 535.58 1387.17 541.04 1387.1 560.63 1387.24

591.69 1387.67 596.26 1387.68 612.67 1387.49 6'24.37 1387.69 673.78 1386.97
691.18 1387.04 700.02 1386.92 705.87 1386.92 714.68 1386.96 745.98 1387.06
758.69 1386.99 778.99 1387.19 780 1387.19

Manning 's n values num= 4
Sta n Val Sta n Val Sta n Val Sta n Val

********************* **. **** ************ *** *********** *** *******
37.14 .04 203.61 .025 312.36 .04 423.29 .025

Bank Sta: Left Right
312.36 423.29

CROSS SECTION

RIVER: RIVER1
REACH ~ EXIST

INPUT
Description:

•

Lengths: Left Channel Right
100.18 100 100.13

RS ~ 12300

Coeff Contr.
.1

Expan.
.3
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• • •E11sworthExistingOT. rep
Station ElevatIon Data numc: 120

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
.* •••• *** ••• *••***••• *************.**********.****************.*.***************

24.19 1385.7 25.57 1385.69 33.44 1385.36 35.13 1385.31 36.49 1385.29
37.87 1385.29 41.54 1385.12 43.17 1385 45.37 1385 45.77 1384.97
50.03 1384.19 62.03 1384.09 73.92 1384.15 76.99 1384.16 81.01 1384.15
91.22 1384.1 108.88 1384.12 110.09 1384.12 112.84 1383.84 120.6 1383

125.74 1382.52 126.78 1382.42 127.91 1382.43 134.49 1382.54 142.38 1383
144.72 1383.13 147.18 1383.26 156.68 1383.52 160.81 1383.64 164.6 1383.72
178.48 1384.04 178.97 1384.05 179.02 1384.05 179.97 1384.08 205.54 1384.68
205.68 1384.73 206.48 1385 208.9 1385.93 217.94 1385.46 219.06 1385.19
219.84 1385 221.13 1384.69 223.27 1384.16 235.61 1384.6 238.27 1384.69
244.24 1384.8 249.22 1384.88 253.29 1384.86 263.53 1384.79 275.27 1384.88
277.16 1384.9 285.34 1384 .57 287.97 1384.42 292.16 1384.19 300.11 1384.17
302.11 1384 .18 303.26 1384.5 304.89 1384 .99 305.35 1385.12 305.41 1385.13
305.63 1385.15 31'1.2 1385.6 318.14 1385.57 333.36 1385.16 350.9 1384.74
364.38 1384.18 366.01 1384.11 380.4 1383.96 382.03 1383.94 384.73 1383.89
397.11 1383.68 412.83 1383.66 414.7 1383.65 419.17 1383.94 420.14 1384
425.53 1384.35 425.72 1384.42 429.'15 1385.96 429.86 1386 432.47 1386.99
432.97 1387.18 435.11 1388 435.2 1388.03 437.73 1389 437.92 1389.07
440.36 1390 440.63 1390.1 4,42.98 1391 443.57 1391.23 444.44 1391.56
445.13 1391.82 445.19 1391.84 451.31 1391. 93 455.46 1392.01 458.54 1391.36
460.38 1391 461.31 1390.82 4'15.44 1388 477.66 1387.6 478.17 1387.5
483.99 1387.15 484.'13 1387.1 486.23 1387.01 504.86 1387.07 505.6'1 1387.06
510.5'1 1386.99 531.09 1387.13 563.61 1387.58 568.4 1387.6 585.59 1387.4
597.84 138'1.6 649.59 1386.85 667.81 1386.93 67'1.07 1386.8 683.19 1386.8
692.42 1386.84 '125.21 1386.95 738.51 1386.88 759.78 1387.08 780 1387.06

Manning IS n Values num= 4
Sta n Val Sta n Val Sta n Val Sta n Val

********.****. **** ** *** *** ****** *********** **** *****.*.*** ****••
24.19 .04 208.9 .025 317.2 .04 429.'15 . 025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan .
317.2 429.75 100.24 100 100.13 .1 . 3

CROSS SECTION

RIVER: RIVERl
REACH: EXIST RS: 12200

INPUT
Description:
Station Elevation Data num= 129

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

** ***** **** ************* **** *** **********.****************** *** ********* ** ******
22.31 1385.33 37.28 1385.22 39.36 1385.21 40.25 1385.2 41.07 1385.2
46.88 1385.1'1 47.51 1385.17 49.74 1385 53.86 1385 57.11 1384.48
57.22 1384.46 57.33 1384.46 6'1.39 1384.18 87.05 1384.31 116.51 1384.58

117.35 1384.47 117.83 1384.39 120.22 1384 126.46 1383 131.76 1382.14
141.98 1382.09 147.11 1382.66 150.11 1383 151.75 1383.19 152.43 1383.27
164.29 1383.78 180.44 1384.07 182.31 1384.1 183.14 1384.11 188.17 1384.2
208.8'1 1384.53 211 1384.56 211.71 lJ84.81 212.24 1385 214.09 1385.6'1
214.41 1385.78 215.65 1385.65 219.6 1385.23 219.78 1385.2 220.93 1385
226.99 1384 227.88 1383.86 228.2 1383.8 229.48 1383.87 231.95 1384
242.62 1384.54 254.57 1384.7 255.09 1384.71 269.31 1384.63 282.74 1384.74
285.04 1384.66 289.06 1384.51 295.58 1384.19 296.7 1384.17 306.57 1384.01
309.25 1384.8 309.67 1384.94 309.87 1385 310.25 1385.13 311.35 1385.16
312.14 1385.18 318.82 1385.07 322.76 1385.18 323.4 1385.2 331.45 1385.04
333.15 1385 340.81 1384.87 348.04 1384.76 356.31 1384.61 370.16 1384.05
371.88 1384.02 372.64 1384 387.23 1383.7 399.84 1383.68 402.5'1 1383.68
419.83 1383.48 419.9 1383.48 427.07 1384 430.91 1384.2'1 431.12 1384.28
431.19 1384.31 432.97 1385 434.56 1385.62 435.31 1385.91 435.55 1386
435.77 1386.09 438.12 1387 439.02 1387.35 440.7 1388 442.49 1388.7
443.27 1389 444.98 1389.67 448.4 1391 449.15 1391.29 450.68 1391. 89
452.69 1391.99 452.99 1392 453.75 1392.03 461.5 1392.36 461.82 1392.29
463.05 1392 465.88 1391.34 467.36 1391 475.07 1389.21 475.98 1389

482.4 1387.51 483.21 1387.33 484.86 1387.23 488. '1'1 138'1 490.38 1386.9
491.11 1386.86 491.48 1386.9 491.78 1386.93 492.17 1386.96 501. 55 1387.03
535.54 1387.5 540.55 1387.51 558.51 1387.31 571.31 1387.52 625.4 1386.74
644.44 1386.82 654.12 1386.68 660.52 1386.68 670.17 1386.'12 683.41 1386.75
704.43 1386.84 718.34 1386.76 740.56 1386.98 780 1386.93

Manning's n Values num=
Sta n Val Sta n Val Sta n Val Sta n Val

*************** ***** ***************** * ... ************** ***********
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22.31 .04 214.41 .025 312.14 .04432.97 .025
EllsworthExistingOT. rep

Bank Sta: Left Right
312.14 432.97

CROSS SECTION

RIVER; RIVER1
REACH: EXIST

Lengths: Left Channel Right
100.24 100 100.13

RS: 12100

Coeff Contr.
.1

Expan.
.3

INPUT
Description:
Station Elevation Data num= 113

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

50.75 1385 54.4 1384.77 62.42 1384 .28 71.35 1384.06 96.45 1384.24
115.68 1384.46 119.63 1384.51 121.23 1384.27 122.96 1384 125.51 1383.61
129.61 1383 136.48 1382 137.08 1381.91 138.04 1381. 77 147.56 1381.82
148.14 1381.9 148.79 1382 159.78 1383.65 161.04 1383.7 165.33 1383.92
172.46 1384 172.78 1384 187.15 1384.18 202.56 1384.28 203.37 1384.29
204.76 1384.33 215.93 1384.6 216.13 1384.65 216.69 1384.77 217.7 1385
219.94 1385.55 231.57 1384 231.83 1383.97 233.84 1383.71 237.17 1383.86
247.37 1384.25 250.85 1384.31 261.71 1384.44 276.03 1384.55 289.7 1384.69
294.81 1384.32 300.16 1384.07 301.59 1384 311.03 1384 311.17 1383.99
312.55 1384.23 315.34 1384.7 321.71 1384.96 322.58 1385 324.45 1385.08
327.37 1385.2 328.37 1385.24 337.11 1385 345.22 1384.77 347.52 1384.71
368.02 1384.13 374.34 1383.8 374.94 1383.77 388.02 1383.58 391.54 1383.54
393.39 1383.56 401.53 1383.67 425.76 1383.31 435.51 1383.9 435.58 1383.91
435.67 1383.94 438.5 1385 438.95 1385.17 441.17 1386 443.45 1386.86
443.83 1387 444.16 1387.12 447.78 1388.48 449.17 1389 450.81 1389.62
453.17 1390.51 454.96 1391.19 456.47 1391.76 460.37 1391.91 462.91 1392

465.5 1392.1 467.53 1392.17 468.14 1392.04 468.31 1392 468.68 1391.92
475.81 1390.35 477.37 1390 480.95 1389.21 481.88 1389 482.7 1388.82
486.09 1388.07 486.38 1388 487.36 1387.78 487.65 1387.72 489.58 1387.59
496.94 1387.15 497.42 1387.24 497.76 1387.25 497.94 1387.29 507.47 1387.42
512.69 1387.43 531.42 1387.22 544.79 1387.44 601.21 1386.62 621.07 1386.7
631.17 1386.57 637.85 1386.57 647.91 1386.61 661.72 1386.64 683.65 1386.73
698.16 1386.65 721.35 1386.87 780 1386.8

Manning IS n values num:a 3
Sta n Val Sta n Val Sta n Val

************************************************
50.75 .04 219.94 .025 328.37 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contra Expan.
328.37 438.95 100.24 100 100.13 .1 .3

CROSS SECTION

RIVER: RIVER1
REACH: EXIST RS: 12000

INPUT
Description:
Station Elevation Data num= 140

Sta Elev sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

52.47 1385 60.96 1384.49 62.88 1384.52 66.94 1384.24 76.35 1384.01
76.62 1384 76.69 1384 77.04 1383.99 78.41 1383.99 102.33 1384.04

102.92 1384.04 103.02 1384.03 107.99 1384 113.69 1384 122.24 1383.96
126.61 1383.97 129.91 1383.45 132.68 1383 138.49 1382.12 139.35 1382
140.59 1381.83 140.7 1381.82 144.19 1381.49 147.65 1381.5 152.98 1381. 53
156.23 1382 159.41 1382.56 161.77 1383 164.49 1383.54 164.9 1383.62
165.69 1383.69 167.85 1383.9 168.83 1384 169.04 1384.01 169.39 1384.04
173.21 1384 175.36 1384 183.91 1384.08 186.42 1384.1 190.52 1384.14
207.54 1384.13 208.22 1384.17 219.88 1384.79 221.22 1384.9 222.37 1385
224.43 1385.24 225.51 1385.36 226.4 1385.22 227.73 1385 233.57 1384.05
233.89 1384 234.24 1383.95 240.46 1382.99 240.6 1383 240.89 1383
245.39 1383.15 253.68 1383.49 266.34 1384.17 268.96 1384.3 282.83 1384.24
293.81 1384.45 296.15 1384.5 298.16 1384.42 307.08 1384.05 311. 39 1384.08
313.54 1384.12 320.46 1384.45 320.97 1384.47 321.72 1384.51 330.01 1384.93
330.64 1384.94 331.43 1384.93 333.13 1384.91 333.48 1384.93 333.91 1384.94
334.74 1384.93 336.78 1384.93 339.88 1385 345.74 1385 349.92 1385.02
352.89 1385.06 353.55 1385.01 353.76 1385 355.9 1384.86 360.96 1384.5
366.26 1384.11 369.65 1384 373.16 1383.96 373.75 1383.95 376.56 1383.78

Page 16

• • •



• • •EllsworthExistingOT.rep
378.85 1383.63 379.17 1383.61 396.49 1383.6 402.76 1383.65 409.39 1383.72

433.3 1383.37 437.89 1383.49 440.53 1383.57 440.76 1383.65 441.13 1383.79
441. 68 1384 444.06 1384.9 444.32 1385 444.49 1385.06 449.61 1387
451.07 1387.55 452.25 1388 454.72 1388.93 454.91 1389 454.99 1389.03
457.19 1389.86 457.57 1390 458.17 1390.22 460.26 1391 460. S4 1391.1
461.31 1391.39 472.99 1391.7 473.62 1391.58 480.1 1390.36 481.99 1390
482.97 1389.81 491.42 1388.19 492.38 1388 492.47 1387.98 492.64 1387.95
501.22 1387.38 502.19 1387.32 502.8 1387.28 505.03 1387.14 518.26 1387.36
577.02 1386.5 597.7 1386.59 608.22 ,1386.45 615.17 1386.45 625.65 1386.49
640.04 1386.52 662.88 1386.62 677.99 1386.53 702.13 1386.77 780 1386.66

Manning 's n Values num=
Sta n Val Sta n val Sta n val Sta n val

*** *••••***••• ******** *'* ** **.*************** *** *********** '* *****
52.47 ,04 224.43 .025 352.89 .04 444.49 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
352.89 444,49 100.24 100 100.13 .1 .3

CROSS SECTION

RIVER: RIVER1
REACH: EXIST RS: 11900

INPUT
Description:
Station Elevation Data num= 142

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

** *. *•• ** ***••********** '* *** •• '* ** ************ * '* '* ********** *********** ** *'* *******
72.2 1384.9 73.64 1384.62 82.51 1384.18 101.51 1384.21 107.88 1384.25

116.33 1384.33 130.64 1384.4 130.79 1384.38 138.61 1383.06 -138.95 1383
144.93 1382 145 1381.99 146.25 1381.78 149.99 1381.46 152.67 1381.22
162.76 1381.41 164.77 1381.62 165.68 1381.72 168.3 1382 170.54 1382.27
176.83 1383 180.6 1383.45 192.68 1383.8 192.92 1383.8 193.3 1383.81
194.01 1383.81 195.56 1383.82 21S .1 1383.91 216.01 1384 216.21 1384.02
225.88 1385 226.08 1385.02 226.49 1385.06 229.51 1385.09 231.08 1385.11
232.12 1385.07 233.67 1385 234.12 1384.99 234.94 1384.96 238.02 1384.42
240.47 1384 246.1 1383 248.02 1382.65 248.09 1382.64 248.46 1382.66
260.28 1383.21 272 1383.98 272.23 1384 272.31 1384.01 275.89 1384.24
284.33 1384.21 289.75 1384.2 297.83 1384.26 303.94 1384.32 320.98 1384.06
321.32 1384.02 321.48 1384 323.22 1383.8 326.4 1383.42 328.42 1383.5
328.51 1383.5 328.73 1383.64 329.31 1384 330.5 1384.75 330.8 1384.93
330.86 1384.98 331.08 1384.98 331.56 1385 332.94 1385.06 334.27 1385.11
336.74 1385.21 337.92 1385.26 338.83 1385.57 340.06 1386 340.17 1386.05
340.24 1386.05 340.47 1386.03 340.88 1386.01 341.15 1386 358.36 1385.22
358.48 1385.17 358.7 1385.08 358.88 1385 359.21 1384.86 359.8 1384.62
360.24 1384.43 360.89 1384.41 364.1 1384.26 365.62 1384.11 366.7 1384

369 1383.77 369.09 1383.77 373.18 1383.84 378,49 1383.98 381.29 1383.9
385.66 1383.73 418.47 1383.64 419.28 1383.62 438.23 1383.28 440.06 1383.36
443.99 1383.51 445.38 1383.56 445.72 1383.69 449.28 1385 450.39 1385.41
453.25 1386.45 456.77 1387.71 457.59 1388 458.67 1388.39' 460.38 1389
461.21 1389.3 462.29 1389.68 463.17 1390 464.29 1390.4 465.96 1391
466.33 1391.13 466.88 1391.32 473.56 1391.57 478.49 1391.74 480.39 1391.33
481.97 1391 482.38 1390.92 486.74 1390 490.33 1389,25 493.73 1388.55
496.04 1388.07 496.3 1388.05 496.99 1388 499.96 1387.81 509.19 1387.17

510.4 1387.04 510.93 1387 511.3 1387 511.37 1386.98 552.82 1386.39
574.33 1386.48 585.27 1386.33 592.5 1386.33 642.1 1386.51 657.81 1386.42
682.92 1386.66 780 1386,53

Manning's n Values numa
Sta n val Sta n val Sta n val Sta n val

****.*.*.**********************.********************************
72.2 .04 232.12 .025 358.88 .04 449.28 .025

Bank Sta: Left Right
358.88 449.28

CROSS SECTION

RIVER: RIVER1
REACH: EXIST

Lengths: Left Channel Right
129.95 100 100.13

RS: 11800

Coeff Contr.
.1

Expan.
.3

INPUT
Description:
Station Elevation Data num= 152
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EllsworthExist ingOT. rep
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

********************************************************************************
80.58 1365 60.78 1384.69 80.86 1384.46 84.59 1384.31 67.31 1384.19

112.18 1384.2 123.06 1384.02 123.83 1384 124.39 1384 124.73 1383.95
126.08 1383.77 130.87 1383.12 131.8 1383 133.17 1382.82 138.35 1382
138.49 1381.98 144.61 1381 144.74 1380.98 145.38 1380.96 155.96 1380.6
163.11 1380.43 167.26 1380.35 176.53 1380.75 176.59 1380.76 176.64 1380.76
176.89 1380.81 177.97 1381 181.01 1381. S4 182.12 1381.74 182.56 1381.82
187.49 1382.67 189.38 1383 192.23 1383.35 194.46 1383.67 198.95 1383.73
201.54 1383.77 216·.01 1383.94 218.65 1383.99 220.08 1383.99 220.13 1384
220.34 1384.02 221.65 1384.16 223.32 1384.33 231.82 1385.23 232.82 1385.33
234.11 1385.29 237.3 1385.18 237.69 1385.15 239.99 1385 243.51 1384.73
243.96 1384.7 244.16 1384.68 244.5 1384.64 248.63 1384.06 249.04 1384
249.09 1383.99 249.22 1383.98 257.95 1382.75 258.46 1382.68 258.61 1382.71
259.02 1382.77 260.94 1383.06 261.06 1383.08 261.28 1383.02 261.37 1383

262.8 1382.51 263.33 1382.33 263.66 1382.22 264.26 1382.26 270.71 1382.7
280.45 1383.46 283.02 1383.68 296.74 1383.75 311. 2 1383.75 312.62 1383.73
317.98 1383.69 328.83 1383.58 329.7 1383.57 331.57 1383.57 332.47 1383.83
333.08 1384 334.7 1384.35 336.76 1384.82 337.1 1384.88 337.94 1385
341.28 1385.46 343.75 1385.81 344.22 1385.99 344.33 1386.02 345.68 1386.37
348.61 1386.02 348.86 1386 357.7 1385.16 358.5 1385.08 359.21 1385
360.25 1384.9 363.74 1384.57 365.42 1384.11 366.49 1383.83 366.85 1383.75
369.39 1383.74 375.39 1383.75 384.74 1383.86 386.7 1383.88 397.09 1383.73
398.56 1383.73 414.15 1383.69 444.75 1383.45 445.16 1383.45 445.95 1383.46
450.19 1383.49 451.54 1383.99 451.66 1384.04 454.95 1385.26 456.93 1386

462.3 1388 462.83 1388.2 464.99 1389 465.23 1389.09 467.59 1389.97
467.68 1390 467.73 1390.02 471.61 1391.46 472.97 1391.97 474.14 1391.99
474 .98 1392 484 1392.16 484.48 1392.05 484.71 1392 489.05 1391
489.98 1390.78 493.36 1390 501.97 1388 502.63 1387.85 504.36 1387.43
506.52 1387.2 508.47 1387 510.71 1386.82 513.11 1386.62 516.63 1386.29
516.95 1386.33 517.61 1386.43 528.63 1386.27 550.97 1386.37 562.32 1386.21
569.82 1386.21 581.14 1386.26 596.67 1386.29 621.32 1386.39 637.64 1386.3

663.7 1386.56 780 1386.4

Manning's n Values nurn=
Sta n val Sta n Val Sta n Val Sta n Val

*********************************************************~******
80.58 .04 232.82 .025 358.5 .04 454.95 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
358.5 454.95 275 400 250 .1 .3

Blocked Obstructions nurn:: 1
Sta L Sta R Elev

************************
80.58 500 1381.04

CROSS SECTION

RIVER: RIVER1
REACH: EXIST RS: 11400

INPUT
Description:
Station Elevation Data nurn= 108

Sta Elev Sta Elev Sta Elev Sta E1ev Sta Elev
********************************************************************************

355.51 1385 356.73 1384.74 359.63 1384.13 360.27 1384 364.13 1383.19
365.02 1383 365.33 1382.94 374.54 1381 374.65 1380.98 378.19 1380.23
381. 57 1380.04 382.25 1380 384.02 1379.91 384.2 1379.9 384.34 1379.89
385.29 1379.84 404.72 1380.83 422.1 1380.94 422.35 1381 424.99 1381.58
426.13 1381.84 426.83 1382 428.6l 1382.41 432.76 1383.38 437.13 1384.39
437.64 1384.51 438.13 1384.62 442.61 1384.72 450.68 1384.87 451.77 1384.86
457.36 1384.88 463.77 1384.89 464.84 1384 .96 465.31 1385 469.36 1385.24
470.05 1385.28 470.33 1385.3 470.77 1385.3 481.38 1385.18 481. 85 1385.1

482.4 1385 488.09 1384 489.68 1383.73 492.19 1363.29 492.49 1383.24
492.98 1383.25 506.73 1383.47 517.52 1383.8 520.66 1383.89 521.33 1383.91
521.98 1363.92 525.86 1384 527.03 1384.02 528.78· 1384.06 534.08 1384.17
547.92 1384.34 556.59 1384.38 566.17 1364.21 568.36 1364.24 568.81 1384.29
574.75 1385 579.34 1385.52 580.97 1385.96 581.1 1386 585.63 1386
594.51 1385.42 602.38 1384.85 602.96 1384.8 603.83 1384.75 615.28 1384.11
619.14 1384.1 628.93 1384.05 653.61 1384.03 674.55 1384.l9 682.64 1384.23
685.84 1384.35 690.07 1384.52 690.74 1384.79 693.8 1386 696.09 1386.91
696.32 1387 698.55 1387.89 698.83 1388 701.3 1389 70l.44 1389.06
703.76 1390 707.75 l391.63 708.67 1392.01 708.89 1392.01 709 1392
714.95 1392.08 720.9 1392.18 721.33 1392.09 721.74 1392 726.47 1391.01
726.54 1390.99 736.07 1389 737.4 1388.72 744.18 1387.32 745.71 1387
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• • •745.99 1386.94 746.07 1386.93
757.17 1386 757.3 1385.99

756.7 1386. OS 756.81 1386.04
780 1386.06

757
EllsworthExistingOT.rep

1386

Manning's n Values
sta n Val

num=
Sta n Val

* * ** * * ************************ **
355.51 .04 437.13 .025

Lengths: Left Channel
100.02 100

1
Permanent

F

BanK Sta: Left Right
355.51 437.13

Ineffective Flow num=
Sta L Sta R Elev

470.33 780 1385.3
Blocked Obstructions num~

Sta L Sta R Elev
** *** *** * *** ************

Right
100.13

Coeff Contr.
.1

Expan.
.3

355.51 500 1380.34

CROSS SECTION

RIVER: RIVER1
REACH: EXIST RS: 11300

INPUT
Description:
station Elevation Data num= 115

Sta Elev Sta Elev Sta Elev sta Elev Sta Elev
* *** *** *********************** *** **************** * *********** ************ * ******

350.04 1384.9 354.12 1384 355.87 1383.61 356.43 1383.49 363.24 1382
367.54 1381.07 367.88 1381 369.03 1380.75 370.26 1380.49 370.46 1380.45
372.82 1380.41 384.73 1380.16 398.15 1380.25 401.31 1380.24 408.19 1380.44
418.08 1380.69 418.36 1380.77 418.67 1380.85 419.22 1381 422.72 1381.95
422.89 1382 426.56 1383 429.27 1383.75 429.8 1383.9 430.13 1384
431.8 1384.18 432.54 1384.25 432.61 1384.26 432.84 1384.29 433.17 1384.33

433.56 1384.37 434.29 1384.46 435.11 1384.55 435.6 1384.61 437.63 1384.81
447.41 1384.71 448.77 1384.7 462.99 1384.82 463.2 1384.85 464.61 1385
465.66 1385.12 469.05 1385.49 476.69 1385.33 480.16 1385.25 481.01 1385.08
481.42 1385 486.37 1384 486.57 1383.96 488.45 1383.58 504.49 1383.96
504.65 1383.96 505.53 1384 510.31 1384.19 518.76 1384.51 531.91 1384.72
537.07 1384.82 539.57 1384.88 545.27 1385 546.38 1385.02 554.11 1385.05
554.59 1385.05 557.2 1385 562.33 1384.88 565.82 1384.81 567.05 1384.9
568.32 1385 578.17 1385.8 601.08 1385.19 601.69 1385.13 608.54 1384.49
613.93 1384 615.05 1384 630.37 1384.12 650.83 1384.18 681.74 1384.32
689.08 1384.66 689.64 1384.69 690.36 1385 691.51 1385.49 692.68 1386
694.82 1386.92 694.99 1387 695.11 1387.05 699.4 1388.91 699.6 1389
699.78 1389.07 701.89 1390 702.49 1390.26 704.15 1391 104.94 1391.36
706.13 1391.89 711.73 1391. 98 719.36 1392.08 719.64 1392.03 719.77 1392
724.72 1391 727.2S 1390.48 733.69 1389.12 734.23 1389 734.83 1388.87
738.99 1388 739.96 1387.8 743.75 1387 744.49 1386.83 745.77 1386.55
750.38 1386.21 754.41 1386 755.21 1385.94 755.54 1385.92 755.7 1385.91
756.04 1385.99 756.21 1385.95 756:35 1385.97 766.72 1386.01 780 1385.94

Manning I s n Values num= 3
Sta n Val Sta n Val Sta n Val

************************************************
350.04 .025 350.04 .04437.63 .025

Bank Sta: Left Right
350.04 437.63

Ineffective Flow num=
Sta L sta R' Elev

469.05 780 1385.49

Lengths: Left Channel
o 0

1
Permanent

F

Right
o

Coeff Contr.
.1

Expan.
.3

********************************************************************************

SUMMARY OF MANNING'S N VALUES

River:RIVERl
*** ** ** ** * .... * .. ** .. ************* ** ...... * .. * *********** * .. ** .. ***** .. * ...... ********* **

.025*

.025*

.04*

.04*

.04*

Reach River Sta. n1 n2 n3 n4
**~*********************.. **************************************************
*EXIST 14200 * .04* .04* .04*
*EXIST 14199 *Lat Struct*
*EXIST 14100 * .025*
*EXIST 14000 .025*
*EXIST 13900 .025*
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.025*

.025*

.025*
*

.025*

.025*

.025*

.025*

.025*

.025*

.025*

.025*

.025*

.025*

.025*

.025*

*EXIST 13800 .025*.04* .025*
*eXIST 13700 .025*.04*.025*
*eXIST 13600 .025*.04*.025*
*EXIST 13500 .025*.04*.025*
*EXIST 13400 .025*.04*.025*
*EXIST 13300 .04*.025*.04*
*EXIST 13200 .04*.025*.04*
*EXIST 13100 .04* .025* .04*
*EXIST 13000 .04 * .025* .04*
*eXIST 12900 .04* .025* .04*
*eXIST 12800 .04* .025* .04*
*EXIST 12700 .04* .025* .04*
*eXIST 12600 .04*.025*.04*
*eXIST 12500 .04* .025* .04*
*EXIST 12400 .04* .025* .04*
*EXIST 12300 .04*.025*.04*
*EXIST 12200 .04* .025* .04*
*EX I ST 121 00 . 04 * . 02 5* . 04 *
*EXIST 12000 .04*.025*.04*
*EXIST 11900 .04*.025*.04*
*EXIST 11800 .04* .025* .04*
*eXIST 11400 .04*.025* *
*eXIST 11300 .025*.04* .025*
***************************************************************************

EllsworthExistingOT. rep

********************************************************************************

SUMMARY OF REACH LENGTHS

River: RIVERl
********.********************************************************

Reach River sta. Left * Channel * Right
***********************************.*****.**********.*.**.*.*.* ••
*EXIST 14200 129.01* 100* 79.86*
*EXIST 14199 *Lat Struct*
*EXIST 14100 100.32* 100* 100.59*
*EXIST 14000 137.93* 100* 76.1*
*EXIST 13900 100.33* 100* 100.1*
*EXIST 13800 113.04* 100* 92.22*
*EXIST 13700 100.02* 100* 100.1*
*EXIST 13600 100.02* 100* 100.1*
*EXIST 13500 100.02* 100* 100.1*
*EXIST 13400 100.02* 100* 100*
*EXIST 13300 100.02* 100* 100*
*EXIST 13200 100.02* 100* 100*
*EXIST 13100 100. 02* 100* 100*
*EXI ST 13 000 100 . 02* 100* 100 *
*EXIST 12900 100.02* 100* 100*
*EXIST 12800 100.02* 100* 100*
*EXIST 127 00 89 . 17* 100* 104 . 1*
*EXIST 12600 100.14* 100* 100.13*
*EXIST 12500 100.14 * 100* 100.13*
*EXIST 12400 100.18* 100* 100.13*
*EXIST 12300 100.24* 100* 100.13*
*EXIST 12200 100.24* 100* 100.13*
*EXIST 12100 100.24* 100* 100.13*
*EXIST 12000 100.24* 100* 100.13*
*EXIST 11900 129.95* 100* 100.13*
*EXIST 11800 275* 400* 250*
*EXIST 11400 100.02* 100* 100.13*
*EXIST 11300 0* O. 0*
**** ***** **** ********* *** *** **************** *.. ** *. ****** **** *'* ***

********************************************************************************

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
Ri,ver: RIVER1

*******************************************************
Reach River Sta. * Contr. * Expan.

***********************************************.*******
*EXIST 14200 .1· ".3*
*EXIST 14199 *Lrat Struct* *
*EXIST 14100 * .1* .3*
*EXIST 14000 .1* .3*
*EXIST 13900 .1* .3*
*EXIST 13800 .1* .3*

•
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•*EXIST 13700 .1* .3*
*EXIST 13600 .1*.3*
*EXIST 13500 .1* .3*
*gXIST 13400 .1* .3*
*EXIST 13300 .1*.3*
*EXIST 13200 .1* .3*
*EXIST 13100 .1* .3*
*EXIST 13000 .1* .3*
*gXIST 12900 .1* .3*
*EXIST 12800 .1* .3*
*EXIST 12700 .1* .3*
*EXIST 12600 .1* .3*
*EXIST 12500 .1* .3*
*EXIST 12400 .1* .3*
*gXIST 12300 .1* .3*
*EXIST 12200 .1* .3*
*gXIST 12100 .1* .3.
*EXIST 12000 .1*.3*
*EXIST 11900 .1*.3*
*EXIST 11800 .1* .3*
*EXIST 11400 .1* .3*
*EXIST 11300 .1*.3*
****.* ********. ***** **** *** **** *****. **** ****** ** *** •••

•EllsworthExistingOT.rep
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EllsworthExistingOT.rep

profile Output Table - Standard Table 1
***'*** *** '***'*'* '* **** **** **** •• *•• *••• '* ._._'*'*- -'* --'* *-'*-*-*.- *--* ._*-*- *-_ •••• ***••• ** ••• ********** ***.... ********* ***** ** ******* ** ** .. **** *** ** **

Q Total *Min Ch El *W.S. Elev *Crit W.S. *E.G. Elev *E.G. Slope * Vel Chnl *Flow Area *Top width *Froude.. Reach
ChI -

* River Sta

(efs) - (ft) • (ft) • (ft) '* (ft) • (ft/ft) - (ft/s) '* (sq ftl - (ft) '* •
****--******'***'*'*'*-'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*.***'*'*'*'*'*'********'*-'*'***'*'****'*'*'*'***'*****'*'*'*'*'***'*'*****'*'*'*'*'*'**'*******'**'*'*'*'*'*'*'*'*'*'*'*****'*'*'*******'*'*'*'**'****'*'*'**

'* EXIST
0.82 '*
'* EXIST

* 14200

'* 14199

2856.00. 1386.67" 1389.63" 1389.38" 1390.32 '* 0.012497 '*

Lat Struet '*

429.27 * 211. 33 *

* EXIST
0.35 *
* EXIST
0.37 '*
'* EXIST
0.31 '*
* EXIST
0.32 '*
'* EXIST
0.36 '*
* EXIST
0.35 '*
* EXIST
0.39 '*
'* EXIST
0.58 *
'* EXIST
0.33 '*
'* EXIST
0.28 '*
* EXIST
0.27 '*
* EXIST
0.29 '*
* EXIST
0.31 *
'* EXIST
0.25 *
'* EXIST
0.25 '*
'* EXIST
0.24 *
'* EXIST
0.26 '*
'* EXIST
0.26 '*
'* EXIST
0.24 '*
'* EXIST
0.25 '*
'* EXIST
0.25 '*
'* EXIST
0.24 *
* EXIST
0.24 '*
'* EXIST
0.20 *
'* EXIST
0.49 •
'* EXIST
0.54 '*

* 14100

'* 14000

* 13900

'* 13800

* 13700

* 13600

* 13500

* 13400

* 13300

'* 13200

'* 13100

'* 13000

* 12900

'* 12800

* 12700

'* 12600

'* 12500

'* 12400

'* 12300

'* 12200

* 12100

'* 12000

* 11900

'* 11800

'* 11400

'* 11300

2555.97 '* 1386.59 * 1389.41 '* 1388.66· 1389.68 * 0.002339 '*

2087.76 '* 1386.04 '* 1389.14 * 1388.52 '* 1389.43 * 0.002634 *

1675.36" 1385.46" 1388.94" 1389.13· 0.001770 '*

1536.69 * 1385.56 '* 1388.76 * 1388.95. 0.001888 *

1452.35 '* 1385.40 '* 1388.49 '* 1388.72. 0.002452 *

1426.65 '* 1385.38 '* 1388.26· 1388.47 '* 0.002375 '*

1410.10 * 1385.13 '* 1387.98 '* 1388.21 '* 0.002851 *

1376.17 '* 1384.90 '* 1387.42 * 1387.78 * 0.006747 '*

1320.64 '* 1385.24 '* 1387.25 * 1381.34 '* 0.002202 *

1253.85" 1385.08 '* 1387.07 '* 1387.14 '* 0.001630 '*

1225.34 * 1384.85. 1386.92 '* 1386.99 - 0.001438 *

1225.33 '* 1384.52 '* 1386.76 * 1386.83· 0.001702·

1190.01 - 1384.43 * 1386.57 - 1386.65 '* 0.001985 *

1101.70 '* 1384.28 * 1386.43 * 1386.48 '* 0.001286 *

1078.86 * 1383.98 * 1386.30 - 1386.35 * 0.001296 '*

1078.86 - 1383.84 * 1386.19 - 1386.24 - 0.001180 *

1078.86 - 1383.86· 1386.05 * 1386.11 * 0.001350 '*

1078.86. 1383.77 * 1385.92 * 1385.98· 0.001358-

1078.86" 1383.65 * 1385.80 * 1385.85 * 0.001148 *

1078.86 - 1383.48 '* 1385.67 * 1385.73· 0.001328 *

1078.86 * 1383.31 * 1385.54. 1385.59 - 0.001288 *

1078.86 * 1383.37 * 1385.42 * 1385.47 * 0.001153·

1078.86· 1383.28. 1385.29· 1385.35 * 0.001215 *

1078.86. 1383.45 * 1385.18 * 1385.23 * 0.000801·

1078.86 - 1380.34 * 1384.32 * 1383.01· 1384.67 - 0.003966 *

1078.86 * 1380.16 * 1383.81 * 1382.72 - 1384.22 * 0.004901 *

2.82 * 687.09 * 325.32 *

2.74 * 546.02 * 287.08 *

2.57 - 516.35 * 244.78 *

2.65" 466.37 * 228.42 '*

2.77 * 410.03 '* 222.98 '*

2.81 - 410.35 * 221.28 *

3.04 - 387.02 * 220.49 *

4.04" 294.36 '* 216.54 '*

2.18 * 540.61 * 397.79 *

1.96 - 580.09 * 401.13 '*

1.87 - 590.39 * 394.56 *

2.06 * 556.40 '* 385.42 *

2.12" 528.01 * 394.31 *

1.74· 573.66 '* 388.61 *

1.72 '* 555.92 '* 374.09 '*

1.68 - 594.59 - 407.55-

1.78 - 564.63· 399.62 *

1.72 - 554.16· 383.72·

1.59" 595.71" 402.23·

1.69 '* 575.36 '* 411.00"

1.75 * 564.69· 389.02 *

1.73 * 578.94 * 392.96 *

1.73 * 549.46· 359.08·

1.31" 611.04 349.80 ..

4.74 '* 227.59 '* 219.70 *

5.15 - 209.63· 85.37·

•
*****-**.**-_. __ • __ .'*'*'*.*'**'* •• '**'** ••••••• **.'*•••• '* ••• --_._--**-*.*'*.*---*-_ •• **._ •• *••• *•••••• *••*******.****-************-**.*********._***

Profile Output Table - Standard Table 2
************.'*.*.**'*************'*'****************.'**************'*******'***********************-*._••• __•••• -**.* •• ******** •••• *••• **.
* Reach * River Sta E.G. Elev *W.S. Elev * Vel Head *Frctn Loss *c & E Loss * 0 Left ·0 Channel * Q Right *Top Width *
* * (ft) * (ft)· (ft) • (ft) '* (ft) * eefs)· (cfs)· (cfs) * (ft) *
** •• '*.*'**.**'*'* •• '*.*.**'********.**••*****.**.****.'*.*'**•• '**.*.**'*****'*'*.* ••**••••*.******'*****.********.************'*'****'**'***********
* EXIST
* EXIST
* EXIST
• EXIST
'* EXIST
* EXIST
• EXIST
'* EXIST
• EXIST
* EXIST
* EXIST
* EXIST
* EXIST
'* EXIST
• EXIST
'* EXIST
* EXIST
* EXIST
* EXIST
* EXIST
* EXIST
* EXIST
'* EXIST
• EXIST

* 14200
'* 14199
* 14100
* 14000
* 13900
* 13800
• 13700
* 13600
* 13500
'* 13400
• 13300
* 13200
* 13100
• 13000
• 12900
* 12800
• 12700
* 12600
* 12500
* 12400
* 12300
• 12200
• 12100
.. 12000

1390.32 •
Lat Struet *

1389.68 *
1389.43 *
1389.13 ..
1388.95 '*
1388.12 •
1388.47 *
1388.21 ..
1387.78 '*
1387.34 •
1387.14 •
1386.99 •
1386.83 *
1386.65 ..
1386.48 •
1386.35 *
1386.24 *
1386.11 *
1385.98 •
1385.85 *
1385.73 ..
1385.59 •
1385.47 •

1389.63 •

1389.41 '*
1389.14 •
1388.94 ..
1388.76 ..
1388.49 ..
1388.26 ..
1387.98 *
1387.42 ­
1387.25 '*
1387.07 *
1386.92 ..
1386.76 *
1386.57 *
1386.43 *
1386.30 ..
1386.19 '*
1386.05 *
1385.92 *
1385.80 *
1385.67 *
1385.54 ..
1385.42 ..

0.69 •.

0.27 •
0.29 •
0.19 ..

0.19 •
0.22 *
0.21 ..
0.23 ..
0.36 ..
0.09 ..
O. 07 ..
0.07 •
0.08 *
0.08 ..
0.06 ..
0.06 *
0.05 •
0.06 *
0.06 ..
0.05 *
0.06 •
0.06 •
0.05 ..

0.51 ..

0.25 •
0.27 ..
0.18 ..
0.23 ..
0.24 ..
0.26 ..
0.42 *
0.36 •
0.19 ..
0.15 '*
0.16 •
0.18 *
0.16 •
0.13 ..
0.11 •
0.13 *
0.14 *
0.12 ..
0.12 '*
0.13 ..
0.12 *
0.12 '*
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0.12 ..

0.00 '*
0.03 •
0.00 ­
0.00 •
0.00 ­
0.00 ..
0.01 *
0.08 ..
0.01 *
0.00 ­
0.00 ­
0.00 *
0.01 ­
0.00 *
0.00 ­
0.00 *
0.00 ..
0.00 *
0.00 ..
0.00 *
0.00 *
0.00 *

1402.51 ..
1291. 97 '*

935.36 ..
876.22 *
866.06 ­
816.32 •
773.42 *
708.19 •
983.29 ..
931.40 •
917.34 •
873.55
857.62
822.54 *
804.51 ..
801.57 '*
786.40 '*
808.89 '*
823.14 *
791.65 •
785.77 ­
823.25 ..

2856.00 *

1153.46 ..
795.66 '*
737.18 *
659.56 *
585.96 •
609.01 *
635.56 •
667.80 *
337.34 •
322.44 *
307.89 *
351.76 ..
331.95 *
278.98 ..
274.36 *
277.28 '*
292.32 *
269.95 ..
255.73 *
286.64 ..
293.02 *
255.51 *

0.13 *
2.82 •
0.91 *
0.32 *
1.32 *
1.12 *
0.18 *

O. 00 *
0.10 *
O. 02 •
0.44 *
0.17 •

O. 02 *
0.15 *
O. 02 *

0.57 *
0.07 *
0.10 *

211.33 ..

325.32 ..
287.08 *
244.18 ..
228.42 '*
222.98 *
221.28 •
220.49 *
216.54 '*
397.79 *
401.13 *
394.56 *
385.42 *
394.31 *
388.61 *
374.09 *
407.55 *
399.62 *
383.72 *
402.23 *
411. 00 *
389.02 *
392.96 .. •



EllsworthExistingOT. rep. EXIST . 11900 1385.35 • 1385.29 . 0.06 . 0.12 . 0.00 * 835.12 * 243.68 * 0.06 * 359.08 .
* EXIST * 11800 1385.23 * 1385.18 * 0.05 * 0.53 * 0.03 * 903.35 * 175.52 * 349.80 *
* EXIST * 11400 1384.67 * 1384.32 * 0.35 * 0.44 * 0.01 * 1078.86 * 219.70 *
* EXIST * 11300 1384.22 * 1383.81 * 0.41 * * 1078.86 * 85.37 *
* ** **** ********** ******* ** *** *** ** ****** ** ************* * ** ** *************************** ******** **.******* *.**** 'I< 'I< ** **** *** * ** ** *. *** *•
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HEC~RAS version 3.1.2 April 2004

U. S. Army Corp of Engineers
Hydrologic Engineering Center

609 Second Street
Davis. California

x X xxxxxx XXXX XXXX xx XXXX
X X X X X X X X X X
X X X X X X X X X
XXXXXXX XXXX X XXX XXXX XXXXXX XXXX
X X X X X X X X X
X X X X X X X X X X
X X XXXXXX XXXX X X X X XXXXX

**************** *** *** ****************** ****** ********** *********** *************
PROJECT DATA
project Title; Ellsworth Channel
project File : EllsworthChannel.prj
Run Date and Time: OS/20/2005 8: 17: 33 AM

project in English units

project Description;
Ellsworth Road Channel

•EllsworthChannel.rep •

********************* *** ******* ************* *************** ********* ************
PLAN DATA

Plan Title: Final unplugged Int CIP Q weir & No Berm
plan File p: \Phoenix\2004 \000\04200404 5 \AMEC Drainage\HEC·RAS\Final 5·17 - 05 \EllsworthChannel .p03

Geometry Title: Final Un-Plugged With Weir No Berm
Geometry File p: \Phoenix\2004 \000\042004 04S\AMEC Drainage\HEC-RAS\Final 5~ 17 - 05 \EllsworthChannel. g03

Flow Title
Flow File

Interim Condition Flows (Interim CIP)
p: \Phoenix\2004 \000\042004045\AMEC Drainage\HEC .. RAS\Final 5-17-05\EllsworthChannel. f02

Plan Description:
Final UnPlugged with weir No Berm:
proposed Geometry no debris modeled along
culvert bottoms.
Interim CIP Flow Condition
No Berm Considered at Stations
11900 and 11800
Lateral weir Used to compute flow that breaks out to the west
adjacent to the WGA property (See Exhibit in Drainage Report for weir
location) .

Plan summary Information:
Number of: Cross sections a 227

CUlverts 6
Bridges 0

Multiple Openings
Inl ine Structures
Lateral Structures

Computational Information
Water surface calculation tolerance
Critical depth calculation tolerance
Maximum number of iterations
Maximum difference tolerance
Flow tolerance factor

0.01
0.01
20
0.3
0.001

computation Options
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only
Friction Slope Method: Average Conveyance
Computational Flow Regime: Mixed Flow

********************************************************************************
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EllsworthChannel . rep
FLOW DATA

Flow Title: Interim Condition Flows (Interim CIP)
Flow File: p:\Phoenix\2004\000\042004045\AMEC Drainage\HEC-RAS\Final 5-17-05\EllsworthChannel.f02

Flow Data (cfs)
*************************************************************

River Reach RS PF 1 *
River Ellsworth 17100 34~ *

* River EllswoX'th 13~00 2856 *
* River Ellsworth 9600 3203 *
.. River Ellsworth 8600 3550 *
*************************************************************

Boundary Conditions
********************************************************************************************************
* River Reach Profile Upstream Downstream *
********************************************************************************************************
.. River Ellsworth PF 1 * Normal S = 0.000656 Known WS = 1358.73 *
***** *********************** ** * * * * ** .. ** .... ***** ** * ************ ** ************ ** *********** * * * * ************

********************************************************************************

GEOMETRY DATA

Geometry Title: Final Un~Plugged With Weir No Berm
Geometry File p; \Phoenix\2004 \000\042004045\AMEC Drainage\HEC-RAS\Final 5-17-05\EllsworthChannel.g03

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 17100

INPUT
Description: Channel Station 44799.16
Station Elevation Data nurn= 140

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

0 1391.14 10.76 13~1.3 11.78 13~1. 32 11.93 1391. 32 12.08 1391.32
12.11 1391.33 12.24 1391.37 14.18 1391.98 14.19 13~1.98 14.2 1391. 98
16.42 1391.57 16.6 1391. 54 16.75 13~1. 42 17.25 1391 17.73 1390.6
18.46 1390 18.53 1389. ~4 18.59 1389.8~ 19.75 138~. 89 20.07 1389.89
20.08 1389.96 20.08 1390 20.15 1390.5 20.22 1391 20.32 1391.59
20.38 1392 20.48 13~2. 53 20.56 1393 20.6 1393.22 20.61 1393.28
20.72 1393.09 20.77 1393 20.93 1392.77 21.5 1392 21.65 1391.82
21.79 1391.67 22.56 13~1. 74 23.86 1391.83 24.69 1391.97 24.87 1392
25.71 1392.14 26.43 13~2.26 27.36 1392.42 28.4 1392.3 29.16 1392.16
30.01 1392 31.24 1391.74 34.32 1391.16 37.59 1391.09 39.22- 1391.13
39.77 1391.13 40.07 1391.13 42.01 1391. 21 44.18 1391.22 45.92 1391. 27
46.22 1391.28 46.75 13~1. 28 47.49 1391.2~ 48.4 1391. 3 52.97 1391. 3
53.05 1391. 3 53.1 1391.3 53.18 1391. 3 53.26 1391.3 53.31 1391.3
57.02 1391.33 60.17 13~1. 33 60.19 1391. 33 60.26 13~1.32 60.28 1391. 32
60.31 1391.32 60.34 1391.32 60.36 1391.32 60.96 13~1.32 66.42 1391.11
66.96 1391.08 67.75 1391. 04 68.5 1391 68.6 1391 69.08 1390.97
70.34 1390.96 71.58 1391 71.59 1391.25 71.63 13~1. 96 72.1 1391. 84
75.47 1391 82.76 1390.97 88.92 1390.97 89.1 13~0.97 89.51 1390.98
90.43 1391 90.57 1391 93.16 1391.05 102.94 1391.24 137.92 1391.94
170.1 1391.29 177.92 1391.15 179.28 1391.08 179.79 1391. OS 180.86 1391

185.39 1391 190.74 1391 191. 55 1391.2 191. 71 1391.24 194.74 1392
202.47 1392.15 209.04 13~2.27 211.25 1392.31 211.43 1392.27 212.5 1392
215.61 1392 216.7 1392 217.09 1392 218.5 1392.05 250 1384.17
260.17 1384.37 290.85 1392.04 291.41 1392 292.16 13~2 2~2.86 1392
302.74 1392 322.71 1392 322.72 1391. 91 322.73 13~1.88 322.73 1392.1
322.76 1393 325.2 1393 331.62 1393 340.29 13~2.56 347.9 1392.18
349.39 1392.11 351.56 1392 352.36 1391. 96 355.65 1391. ~6 365.28 1392
368.66 1392.03 371.03 1392.03 372.94 1392.08 411.88 1392.12 437.8 1392.18

Manning's n Values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n val

********************************************************************************
.032 290.85 .025.025 218.5 .032 250 .028 260.17

Bank Sta: Left Right Lengths: Left Channel Right
218.5 290.85 100 100 100

Ineffective Flow nurn= 1
Sta L Sta R Elev Permanent

•
Coeff Contr.

.1
Expan.

.3
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• 218.5 1392.05 F

CROSS SECTION

•EllsworthChannel. rep •
RIVER: River
REACH: Ellsworth RS: 17000

INPUT
Description: Channel Station 44899.16
Station Elevation Data num= 55

Sta Elev Sta E1ev Sta Elev Sta Elev Sta Elev
********************************************************************************

0 1390.62 24.72 1390.7 25.57 1390.7 26.05 1390.7 26.32 1390.7
27.69 1390.68 53.69 1390.41 54.34 1390.39 55.53 1390.38 56.86 1390.49

57.4 1390.55 65.33 1390.52 67.35 1390.54 70.05 1390.75 70.53 1390.8
71.39 1390.88 72.71 1391 72.73 1391.27 7~. 73 1391.31 72.9 1391.~8

74.3 1391 76.33 1390.49 79.12 1389.8 82.1 1390.29 82.14 1390.3
89.1 1390.64 89.31 1390.65 137.99 1391.62 138.1 1391.62 138.19 1391.62

178.1 1390.82 178.15 1390.82 185.1 1390.47 188.07 1389.98 188.1 1389.97
197.65 1392.36 197.75 1392.39 216.74 1392.42 250 1384.11 260.17 1384.31
290.85 1391. 98 306.85 1392.3 311.45 1391.15 314.33 1391.87 320.04 1393
332.97 1392.54 347.8 1392 348.65 1391.97 350.81 1391.89 352.66 1391.83
358.33 1391.89 363.09 1391.89 366.92 1391. 98 445.1 1392.07 469.86 1392.13

Manning's n Values num= 5
Sta n Val Sta n Val Sta n Val Sta n val Sta n Val

*** **** ****** ** ************* *••• **. ** *. ** *••• **•••*. *. ************** ********** **
.025 216.74 .032 250 .028 260.17 .032 290.85 .025

Bank Sta: Left Right Lengths: Left Channel Right Co~ff Contr. Expan.
216.74 290.85 100 100 100 .1 .3

Ineffective Flow num= 1
Sta L Sta R Elev Permanent

0 218.5 1391.99 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 16900

INPUT
Description: Channel station 44999.16
Station Elevation Data num= 48

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
**********************.* ****•• ** **** ****. **••• ******* ********* ************ ******

0 1390.5 17.81 1390.S7 27.22 1390.61 32.62 1390.57 36.57 1390.53
54.87 1390.33 56.78 1390.17 56.82 1390.16 57.17 1390.23 58.6 1390.49
59.6 1390.49 67.23 1390.47 73.43 1390.53 74.95 1390.57 75.01 1390.55

79.24 1389.49 79.28 1389.49 82.27 1389.99 82.3 1389.99 89.27 1390.34
89.48 1390.34 138.16 1391.32 138.27 1391.32 138.36 1391.32 178.27 1390.52

178.32 1390.51 185.27 1390.17 185.29 1390.16 188.27 1389.67 188.36 1389.69
198.98 1392.35 217.02 1392.29 250 1384.05 260.17 1384.25 290.85 1391.92
306.85 1392.24 311.45 1391.09 314.39 1391.82 315.02 1393 320.69 1392.81
330.91 1392.47 344.8 1392 347.8 1391.9 352.52 1391.74 355.14 1391.74
360.89 1391.88 478.31 1392.01 500 1392.07

Manning IS n Values num=
Sta n Val Sta n val Sta n Val Sta n Val Sta n Val

************ **** **** ** ********* ** ******* ***. *** ******* *************** ***********
.025 217.02 .032 250 .028 260.17 .032 290.85 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
217.02 290.85 100 100 100 .1 .3

Ineffective Flow num= 1
Sta L Sta R Elev Permanent

0 218.5 1391.93 F

CROSS SECTION

RIVER : River
REACH: Ellsworth RS: 16800

INPUT
Description: Channel Station 45099.16
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Ell sworthChanne1 . rep
Station Elevation Data nurn= 41

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
*********~**********************************************************************

0 1390.48 28.78 1390.33 50.23 1390.28 55.06 1390.28 56.83 1390.06
57.06 1390.03 58.87 1390.42 59.01 1390.45 59.35 1390.45 67.85 1390.4
72.88 1390.41 76.32 1390.43 79.04 1390.45 79.06 1390.44 83.78 1389.27
86.77 1389.77 86.8 1389.77 93.77 1390.12 93.94 1390.12 138.34 1391.01

138.44 1391. 01 138.52 1391. 01 177.1 1390.24 177.15 1390.24 184.1 1389.89
184.13 1389.88 187.1 1389.39 187.2 1389.41 198.25 1392.18 217.47 1392.12

250 1383.99 260.17 1384.19 290.85 1391.86 306.85 1392.18 311,45 1391.03
313.9 1391.64 344.24 1392 346.24 1391.94 353.1 1391.73 354.87 1391.78

500 1391.95

Manning's n values nurn:; 5
Sta n Val Sta n val Sta n Val Sta n Val Sta n Val

********************************************************************************
.032 290.85 .025.025 217.47 .032 250 .028 260.17

Bank Sta: Left Right Lengths: Left Channel Right
217.47 290.85 100 100 100

Ineffective Flow nurn= 1
Sta L Sta R Elev Permanent

0 218.5 1391.87 F

CROSS SECTION

Coeff Contr.
.1

Expan.
.3

RIVER: River
REACH: Ellsworth RS: 16700

INPUT
Description: Channel Station 45199.16
Station Elevation Data nurn:; 56

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

0 1390.3 30.3 1390.27 30.63 1390.27 30.92 1390.27 31. 06 1390.27
31.54 1390.27 56.41 1390.11 56.94 1390.05 57.49 1390 57.94 1389.96
58.02 1389.95 58.05 1389.96 58.23 1390 58.45 1390.04 59.56 1390.25
66.97 1390.34 68.52 1390.36 69.83 1390.37 71.72 1390.38 77.6 1390.42
77.62 1390.37 77.67 1390.3 81.81 1390.12 82.67 1390.47 82.7 1390.46
88.28 1389.08 91.27 1389.57 91.3 1389.57 98.27 1389.92 98.4 1389.93

121.63 1390.39 138.51 1390.73 138.6 1390.73 138.69 1390.73 175.94 1389.98
182.94 1389.63 182.96 1389.63 185.94 1389.13 186.04 1389.16 198.06 1392.16
217.43 1392.07 250 1383.93 260.17 1384.13 290.85 1391. 8 306.85 1392.12
311.45 1390.97 314.24 1391.67 322.61 1392 339.02 1392 340.79 1391.95
346.11 1391.81 348.83 1391.74 352.82 1391. 63 355.88 1391.63 383.6 1391.72

500 1391. 85

Manning's n Values nurn:
Sta nVal Sta n Val Sta n Val Sta n Val Sta n Val

************ **** ** *************** ***** ** ************** *** ****** ***** ************
.025 217.43 .032 250 .028 260.17 .032 290.85 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
217.43 290.85 100 100 100 .1 .3

Ineffective Flow nurn. 1
Sta L Sta R Elev Permanent

0 218.5 1391.81 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 16600

INPUT
Description: Channel Station 45299.16
Station Elevation Data nurn: 56

Sta Elev Sta Elev Sta Slev Sta Elev Sta Elev
********************************************************************************

0 1390.2 10.68 1390.23 31.49 1390.31 54.52 1390.13 56.4 1390.12
56.91 1390.06 57.4 1390 57.52 1389.98 58.53 1389.86 58.87 1389.94
59.09 1390 59.32 1390.06 59.89 1390.21 66.96 1390.24 68.39 1390.24
69.45 1390.25 70.53 1390.25 77.74 1390.25 78.27 1390.22 79.02 1390.17
85.81 1390.05 87.37 1390.4 87.39 1390.39 92.78 1389.05 95.77 1389.55
95.79 1389.55 102.77 1389.9 102.86 1389.9 138.69 1390.61 138.77 1390.62

174.52 1389.9 174.77 1389.9 181.72 1389.55 181.77 1389.55 184.75 1389.05

•
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•184.77 1389.05
260.17 1384.07
323.94 1392
341.62 1391.85

500 1391.76

197.2 1392.15
290.85 1391.74
329.33 1392
353.44 1391.57

197.33 1392.19
306.85 1392.06
331.05 1392
371.54 1391.6

217 1392.12
311.45 1390.91
332.15 1392
399.29 1391. 59

•EllsworthChannel . rep
250 1383.87

314.03 1391.55
335.48 1392
425.52 1391.67

•
Manning's n Values num= 5

Sta n val Sta n Val Sta n Val sta n val Sta n Val

*** ********** ****** ***** ******************* **** **** ****** *********** ************
.025 217 .032 250 .028 260.17 .032 290.85 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
217 290.85 100 100 100 .1 .3

Ineffective Flow num= 1
Sta L Sta R E1ev Permanent

0 218.5 1391.75 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 16500

INPUT
Description: Channel Station 45399.16
Station Elevation Data num= 60

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

********************************************************************************
0 1389.97 5.84 1389.98 11.56 1390 18.04 1390.02 27.47 1390.04

31.18 1390.05 38.98 1390.02 41.81 1390 54.06 1389.93 56.98 1389.91
57.27 1389.86 58.48 1389.66 59.26 1389.8 59.99 1389.94 65.59 1389.99
66.14 1390 66.45 1390 69.73 1390.03 75.5 1390.06 77.51 1390.06
79.48 1390.04 80.37 1390.04 81.66 1390.01 81.97 1390 85.45 1390
86.38 1390 95.86 1389.62 95.89 1389.61 95.94 1389.63 95.96 1389.63

102.94 1389.98 103.03 1389.98 121. 8 1390.35 138.94 1390.7 139.02 1390.69
174.94 1389.98 174.99 1389.97 181.94 1389.63 184.91 1389.13 184.94 1389.13
197.09 1392.16 217.1 1392.03 250 1383.81 260.17 1384.01 290.85 1391.68
306.85 1392 311.45 1390.85 313.82 1391.44 327.61 1392 336.18 1391. 8
343.01 1391.63 347.08 1391.54 349.41 1391.48 350.8 1391.45 353.64 1391.38
389.07 1391.52 416.54 1391.56 442.71 1391.55 467.44 1391.63 500 1391.67

Manning's n Values num=
sta n Val Sta n Val Sta n val Sta n val Sta n Val

**** *** **************** **** ** *************** ** ****** ****** ** ************* *******
.032 290.85 .025.025 217.1 .032 250 .028 260.17

Bank Sta: Left Right Lengths I Left Channel Right
217.1 290.85 100 100 100

Ineffective Flow num= 1
Sta L Sta R Elev Permanent

0 210.45 1392.15 F

CROSS SECTION

Coe f f Contr.
.1

Expan.
.3

RIVER: River
REACH: Ellsworth RS: 16400

INPUT
Description: Channel Station 45499.16
Station Elevation Data numz: 59

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********* ** ** ******* ******** *** **** ********** *", **",*",* *",* ",,,,*",,,,,,,*,,,,,,* *", *",,,,,,,,,,*,,,*,,,* **

0 1389.83 26.97 1389.91 32.12 1389.92 34.55 1389.91 37.65 1389.89
47.58 1389.82 56.72 1389.76 57.34 1389.68 58.84 1389.49 59.98 1389.79
60.36 1389.89 66.76 1389.89 69.48 1389.89 71. 59 1389.89 75.54 1389.88
79.47 1389.9 81.72 1389.91 86.55 1389.94 88.2 1389.95 90.05 1389.96
91.44 1389.96 93.06 1389.97 95.22 1389.65 96.11 1389.87 103.09 1390.22

103.11 1390.22 103.2 1390.22 139.03 1390.94 139.11 1390.94 139.19 1390.94
175.11 1390.22 175.16 1390.22 182.11 1389.87 185.08 1389.38 185.11 1389.37

185.2 1389.4 196.25 1392.16 216.81 1392.04 250 1383.75 260.17 1383.95
290.85 1391.62 306.85 1391.94 311.45 1390.79 314.34 1391. 51 325.16 1392
331.96 1391.89 338.64 1391.79 342.22 1391.73 344.45 1391.7 345.96 1391.67
347.11 1391.66 348.03 1391.64 354 1391.57 359.13 1391.56 399.99 1391.34
435.73 1391.48 461.54 1391.52 486.13 1391.51 500 1391.56

Manning's n values num=
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E11sworthchannel.rep
Sta n ValSta n ValSta n ValSta n ValSta n Val

********************************************************************************
.032 290.85 .025.025 216.81 .032 250 .028 260.17

Bank Sta: Left Right Lengths: Left Channel Right
216.81 290.85 100 100 100

Ineffective Flow num= 1
Sta L Sta R Elev Permanent

0 210.11 1392.18 F

Coeff Contr.
.1

Expan.
.3

CROSS SECTION

RIVER: River
R.EACH: Ellsworth RS: 16300

INPUT
Description: channel Station 45599.16
Station Elevation Data num. 53

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

0 1389.69 32.22 1389.64 33.59 1389.64 37.66 1389.65 56.26 1389.7
58.18 1389.46 59.35 1389.32 60.57 1389.8 60.64 1389.83 61.03 1389.63

70.3 1369.73 71.45 1389.74 75.08 1389.76 81.69 1389.78 83.07 1389.78
83.91 1389.8 84.49 1389.81 86.61 1389.85 94.97 1389.82 96.28 1390.14

103.26 1390.49 103.28 1390.49 103.37 1390.5 139.19 1391.21 139.28 1391.21
175.02 1390.5 175.28 1390.49 182.22 1390.15 182.28 1390.14 185.25 1389.65
185.28 1389.64 185.36 1389.67 195.23 1392.13 216.38 1392.09 250 1383.69
260.17 1383.89 290.85 1391.56 306.85 1391.88 311. 45 1390.73 315.12 1391.64
315.13 1392 315.18 1392 315.29 1392 350.57 1391. 62 352.33 1391. 6
353.49 1391.58 354 1391.58 354.56 1391.58 354.89 1391.58 410.73 1391.52
448.96 1391. 31 482.4 1391.45 500 1391.47

Manning's n Values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val

********************************************************************************
.032290.85 .025.025 216.38 .032 250 .028 260.17

Bank Sta: Left Right Lengths: Left Channel Right
216.38 290.85 100 100 100

Ineffective Flow num= 1
Sta L Sta R Elev Permanent

0 209.82 1392.19 F

Coeff Contr.
.1

Expan.
.3

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 16200

INPUT
Description: Channel Station 45699.16
Station Elevation Data num;:a 46

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

0 1389.29 20.73 1389.33 35.37 1389.38 43.67 1389.35 55.39 1389.38
56.43 1389.38 56.74 1389.36 59.77 1389.08 61. 05 1389.5 61.4 1389.62

64.9 1389.62 68.88 1389.62 75.67 1389.65 82.62 1389.67 84.42 1389.6688.97 1389.8 92.23 1389.91 94.77 1390 96.45 1390.42 103.43 1390.76
103.45 1390.77 122.05 1391.14 139.36 1391.48 139.45 1391.49 175.19 1390.77
175.45 1390.77 182.39 1390.42 182.45 1390.42 185.42 1389.92 185.45 1389.92
185.51 1389.93 193.61 1391.96 217.01 1391.87 250 1383.63 260.17 1383.83
290.85 1391.5 306.85 1391. 82 311.45 1390.67 314.38 1391. 4 324.38 1391.44
357.97 1391. 58 370.81 1391.57 410.34 1391.53 462.34 1391.47 497.93 1391.28

500 1391.29

Manning'S n Values num: 5
Sta n Val Sta n Val Sta n val Sta n Val Sta n Val

********************************************************************************
.032290.85 .025.025 217.01 .032 250 .028 260.17

Bank Sta: Left Right Lengths: Left Channel Right
217.01 290.85 100 100 100

Ineffect i ve Flow num= 1
Sta L Sta R Elev Permanent

0 218.5 1391.51 F

Coe££ Contr.
.1

Expan.
.3

•
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•CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 16100

•BllsworthChannel.rep •
INPUT
Description; Channel Station 45799.16
Station Elevation Data nurn= 47

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
***.****************************.**********************.****************.*******

0 1389.29 20.64 1389.29 36.84 1389.27 48.71 1389.33 57.01 1389.37
58.43 1389.22 59.57 1389.1 59.91 1389.07 60.15 1389.14 61. 24 1389.5
62.14 1389.46 63.87 1389.39 72.43 1389.44 74.94 1389.45 76.08 1389.45
84.46 1389.52 85.77 1389.53 87.18 1389.63 92.28 1390 94.74 1390.22
96.61 1390.69 103.61 1391.04 139.53 1391.76 139.61 1391.76 175.36 1391.04

115.61 1391.04 182.56 1390.69 182.61 1390.69 185.59 1390.19 185.61 1390.19
185.67 1390.2 192.56 1391.92 217.41 1391.71 250 1383.57 260.17 1383.77
290.85 1391.44 306.85 1391.76 311.45 1390.61 314.05 1391.26 341. 08 1391. 39
347.47 1391.41 358.65 1391.46 364.74 1391.11 396.03 1391. 53 429.19 1391. 52
465.8 1391.48 500 1391.45

Manning's n Values nurn= 5
Sta n val Sta n Val Sta n val Sta n Val Sta n Val

******* *** ********************•••••*. ***.***.****** **. ****•••*••• *. ** ********** •
.032290.85 .025.025 217.41 .032 250 . 028 260.11

Bank Sta: Left Right Lengths: Left Channel Right
217.41 290.85 100 100 100

Ineffective Flow nurn= 1
Sta L Sta R Elev Permanent

0 218.5 1391.45 F

CROSS SECTION

Coeff Contr.
.3

Expan.
.5

RIVER: River
REACH: Ellsworth RS: 16000

INPUT
Description: Channel Station 45899.16
Station Elevation Data nurnlll: 55

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
****************** *** ** **** ... *************** **** ********** .... *********** *** ... ******

0 1389.11 31.81 1389.17 36.97 1389.18 38.32 1389.18 40.58 1389.2
57.11 1389.31 58.89 1389.04 59.13 1389 59.17 1388.99 59.22 1388.99
59.23 1388.99 59.26 1389 59.16 1389.15 60.17 1389.45 62.38 1389.31
62.91 1389.26 74.67 1389.39 75.83 1389.4 79.25 1389.4 87.12 1389.4
88.25 1389.51 88.89 1389.65 91.04 1389.96 91.35 1390 92.65 1390.19
94.32 1390.32 96.18 1390.94 96.81 1390.94 103.78 1391.29 103.87 1391.29
139.7 1392.01 139.78 1392.01 175.52 1391.29 175.78 1391.29 182.72 1390.94

182.78 1390.94 185.76 1390.44 185.78 1390.44 187.79 1390.94 187.81 1390.94
217.52 1391.63 250 1383.51 260.17 1383.71 290.85 1391.38 306.85 1391.7
311. 45 1390.55 314.37 1391.28 336.22 1391.34 359.93 1391.43 364.74 1391.01
370.79 1390.59 374.6 1390.37 457.06 1391.48 487.57 1391.47 500 1391.46

Manning'S n Values num= 5
Sta n Val Sta n val Sta n val Sta n Val Sta n Val

*** ************ **** *** ********* ********** *** *******.** ***. ***•• *** ** ..... * •• **. *. *
.032 290.85 .025.025 217.52 .032 250 .028 260.17

Bank Sta: Left Right Lengths: Left Channel Right
217.52 290.85 33.5 33.5 33.5

Ineffective Flow nurn= 1
Sta L Sta R Elev Permanent

0 218.5 1391.49 F

CROSS SECTION

Coeff Contr.
.1

Expan.
.3

RIVER: River
REACH: Ellsworth RS: 15966.5

INPUT
Description: Begin Channel Bottom Transition (Begin Flow Constriction)
Station Elevation Data nurn= 17

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
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Ell sworthChannel . rep
*****.******************************.*****.***.******************* •• *.*********.

94.13 1390.31
182.84 1390.99
217.68 1391.56
311.45 1390.53

96.84 1390.99
185.84 1390.49

250 1383.49
314.75 1391.35

103.84 1391.34
188.19 1391.08
260.17 1383.69

139.84 1392.06
189.51 1390.97
290.85 1391.36

175.84 1391.34
194.5 1391.74

306.85 1391.68

Manning I S n Values num= 5
Sta n val Sta n Val Sta n Val Sta n Val Sta n val

************************ ••******.*•••••••*.****.***********************.******••
94.13 .025 217.68 .04 250 • 028 260.17 .04 290.85 .025

Bank Sta: Left Right
217.68 290.85

CROSS SECTION

RIVER : River
REACH: Ellsworth

//

Lengths: Left Channel
19.34 19.34

RS: 15947.5

Right
19.34

Coeff Contr.
.1

Expan.
.3

INPUT
Description: Full Riprap Section
Station Elevation Data num= 30

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
.*.**********••*.**••**.*****.*.***.***********.**•• ***••*.**••••**.***•••*.*.**

94.06 1390.3 96.76 1390.98 96.92 1391.01 103.75 1391.35 104.05 1391.36
139.68 1392.08 139.91 1392.08 175.61 1391.37 176 1391.35 182.6 1391.02183.01 1390.99 185.59 1390.56 186.01 1390.55 187.94 1391.03 189.15 1391.19189.26 1391.18 189.93 1391.18 194.24 1391.74 196.44 1391.9 217.37 1391.63
235.61 1384.86 250 1383.48 260.17 1383.68 274.46 1385.06 290.85 1391.35306.74 1391.66 307.08 1391.61 311.3 1390.55 311.75 '1390.59 315.1 1391.43

Manning I S n Values num= 4
Sta n Val Sta n Val Sta n Val Sta n val

***********************. ***** **************•• ***•••*••••*** *****
94.06 .025 217.37 .04 290.85 .025 315.1 .035

Bank Sta: Left Right
217.37 290.85

Ineffective Flow num=
sta L Sta R Elev
94.06 226 1391

274 315.1 1391

CROSS SECTION

RIVER : River
REACH: Ellsworth

Lengths: Left Channel
10 10

2
Permanent

F
F

RS: 15937.5

Right
10

Coe f f Contr.
.1

Expan.
.3

INPUT
Description: Upstream End of Wingwall
Station Elevation Oata num= 18

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
*********.*******•• ********************************************************.***.

94.02 1390.3 96.88 1391.01 104 1391.37 139.83 1392.09 175.89 1391.37
182.89 1391.02 185.89 1390.52 189.02 1391.3 189.8 1391. 23 196.31 1391.99217.22 1391.66 235.54 1383.76 250 1383.47 274.46 1383.96 290.85 1391.34
306.85 1391.66 311.45 1390.51 315.27 1391.47

Manning1s n values num= 3
Sta n val Sta n Val Sta n Val

*************************.****.*****************
94.02 .025 217.22 .015 290.85 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
217.22 290.85 16.83 16.83 16.83 .1 .3Inef fective Flow num= 2

Sta L Sta R Elev Permanent
94.02 231 1391 F

269 315.27 1391 F

CROSS SECTION

RIVER: River
REACH: Ellsworth

•
RS: 15920.67
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•
INPur
Description: Upstream Face of C3
Station Elevation Data num=

Sta Elev Sta Elev Sta Elev Sta Elev
****************************************************************

•El1sworthChannel.rep •
239.09 1392 239.091383.46 260.921383.46 260.92 1392

Manning IS n Values num::
Sta n val Sta n val sta n Val

****** *** ***** *********************** ** ******** *
239.09 239.09 .015 260.92

Bank Sta: Left Right
239.09 260.92

CULVERT

RIVER: River
REACH: Ellsworth

Lengths: Left Channel Right
so SO so

RS: 15895

Coeff Contr.
.1

Expan.
.3

INPtJr
Description:
Distance from Upstream XS :: 15
Deck/Roadway Width 20
Weir Coefficient 2.6
Upstream Deck/Road\~ay Coordinates

nurn= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord

************************************************
1391.3 500 1391.3

Upstream Bridge Cross Sect ion Data
Station Elevation Data nurn= 4

Sta Elev Sta Elev Sta Elev Sta Elev
****************************************************************

239.09 1392 239.09 1383.46 260.92 1383.46 260.92 1392

Manning's n Values num=
Sta n Val Sta n Val Sta n Val

************************************************
239.09 239.09 .015 260.92

Bank Sta: Left Right
239.09 260.92

Coef! Contr.
.1

Expan.
.3

Downstream Deck/Roadway Coordinates
num- 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord

******* **** ******** ******** ** ******* * ****•• ** ***
1391.3 500 1391.'3

Downstream Bridge Cross Section Data
Station Elevation Data num= 4

Sta Elev Sta Elev Sta Elev Sta Elev
******************.*************************************** ••••*.

239.09 1392 239.09 1383.42 260.92 1383.42 260.92 1392

Manning's n Values num=
Sta n Val Sta n val Sta n Val

*** **** **** ***.* ***** ************* **** * *** **.***
239.09 239.09 .015 260.92

Bank Sta: Left Right
239.09 260.92

Coeff Contr.
.1

Expan.
.3

Upstream Embankment side slope
Downstream Embankment side slope
Maximum allowable submergence for weir flow
Elevation at which weir flow begins
Energy head used in spillway design
Spillway height used in design
Weir crest shape

Number of Culverts =

o horiz. to 1.0 vertical
o horiz. to 1.0 vertical

.95

I: Broad Crested
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EllsworthChannel.rep
Culvert Name Shape Rise span
Culvert tt3 Box 6 10
FHWA Chart ~ 8 - flared wingwalls
FHWA Scale # 1 - Wingwall flared 30 to 75 deg.
Solution Criteria = Highest U.S. EG
Culvert upstrm Dist Length Top n Bottom n Depth Blocked Entrance Loss Coef Exit LOsS Coef

o 50 .015 .015 0 .4 1
Number of Barrels =
Upstream Elevation:: 1383.46
Centerline Stations

Sta. Stat
244.45 255.45

Downstream Elevation 1383.43
Centerline Stations

Sta. Sta.
244.45 255.45

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 15870.67

INPUT
Description: Downstream Face of C3
Station Elevation Data nurn=

sta Elev sta Elev
4
Sta Elev Sta Elev

- - -_ •• - _. - - ••• - - **************. *** •• *_. ***** *. ******** ** ********
239.09 1392 239.091383.42 260.92 1383.42 260.92 1392

Manning's n Values nurn= 3
Sta n val Sta n Val Sta n Val

_. *- - _. - - _. - •• ***************. ***- **- ******* •• *.
239.09 239.09 .015 260.92

Bank Sta: Left Right
239.09 260.92

CROSS SECTION

RIVER : River
REACH: Ellsworth

Lengths: Left Channel
15.17 15.17

RS: 15855.5

Right
15.17

Coeff Contr.
.1

Expan.
.3

INPUT
Description: Downstream End of wingwall (Full Riprap Section)
Station Elevation Data nurn= 18

Sta Elev Sta Elev sta Elev Sta Elev Sta Elev

**. *. **. **** *..... *********** •• * * ************. *.*.* * •• ************* *********** ****
94.83 1390.47 97.02 1391.02 104.02 1391.37 140.03 1392.09 176.03 1391.37

183.03 1391.02 185.2 1390.48 190.54 1391.03 198.34 1390.66 212.67 1390.33
216.51 1391.29 218.51 1391.29 235.54 1383.71 250 1383.42 274.46 1383.91
290.85 1391.29 306.85 1391.61 313.25 1390,01

Manning's n Values nurn= 3
Sta n Val Sta n Val Sta n Val

.**.**. _•••• - - **************** .*** •• -.* **.**. **.
94.83 .025 218.51 .04 290.85 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
218.51 290.85 10 10 10 .1 .3

Ineffective Flow num= 2
Sta L Sta R Elev Permanent
94.83 232 1391 F

269 313.25 1391 F

CROSS SECTION

INPUT
Description; End Full Riprap Section
Station Elevation Data nurn= 30

Sta Elev Sta Elev -Sta Elev Sta Elev Sta Elev_...*.--_ ...--*-- .... ************** ....... - *. -. ***. *•• ***.** ************ ** *********** *

RIVER: River
REACH: Ellsworth

•

RS: 15845.5
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93.55 1390.14 95.77 1390.69 99.5 1391.13 102.84 1391.3 106.36 1391.41

139.22 1392.06 141.64 1392.05 175.59 1391.37 176.92 1391.32 182.66 1391.03
183.78 1390.83 184.86 1390.56 185.85 1390.54 190.25 1390.96 192.49 1390.96
198.13 1390.64 199.03 1390.6 212.61 1390.35 213.11 1390.44 216.49 1391.28
216.55 1391.28 218.51 1391. 28 235.54 1384.81 250 1383.41 260.17 1383.62
274.46 1385 290.85 1391.28 307.65 1391.62 308.21 1391. 53 314.36 1390

Manning'S n Values num=
Sta n Val Sta n Val Sta n Val Sta n Val sta n Val

**** ********** '* '* '**** '* '* '* ******************* '* '* '* '* ********** '* '* ** ********* •• '** *******
93.55 .025 218.51 .04 235.54 .028 274.46 .04 290.85 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
218.51 290.85 19.28 19.28 19.28 .1 .3

Ineffective Flow num= 2
Sta L Sta R Elev Permanent
93.55 227 1391 F

274 314.36 1391 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 15826.6

INPUT
Description: End Channel Bottom Transition (Fully Expanded Flow)
Station Elevation Data num= 17

Sta Elev sta Elev Sta Elev sta Elev Sta E1ev
*******'*'******************************************.'*'****************************

91 1389.47 97.07 1390.99 104.07 1391.34 140.07 1392.06 176.07 1391.34
183,07 1390,99 185,18 1390.47 191.96 1391.02 198.63 1390.52 213 1390,4
216.51 1391.27 218.51 1391.27 250 1383.4 260.17 1383.6 290.85 1391.27
309.85 1391.65 316.59 1389.97

Manning'S n Values num= 5
Sta n Val Sta n Val Sta n val Sta n Val Sta n Val

*'* ** ** *** ** *** **************** ****** '* **************** '* ********** '*. '* ********* **'* '*
91 .025 218.51 .032 250 .028 260.17 .032 290.85 .025

Bank Sta: Left Right
218.51 290,85

CROSS SECTION

RIVER: River
REACH: Ellsworth

Lengths: Left Channel
17.6 17.6

RS: 15809

Right
17.6

Coeff Contr.
.1

Expan.
.3

INPUT
Description: Channel Station 46090.16, culvert section 1
Station Elevation Data num- 81

Sta Elev sta Elev Sta Elev Sta Elev Sta E1ev
****************************************'**.'*************************.**'********* .

0 1389.03 18.13 1389.12 21.64 1389.13 36.19 1389.13 43.36 1389.21
59.56 1389.26 62.06 1389.27 74.57 1389.39 86.67 1389.22 89.82 1389.15
91.09 1389.46 91. 67 1389.61 93.27 1390.01 93.78 1390.12 97.92 1391. 01
99.97 1391.11 102 1391.21 104.11 1391,32 114.31 1391.52 123.5 1391.71

138.62 1392.01 139.15 1392.02 140.11 1392.04 140.87 1392,02 141.6 1392.01
155.72 1391.73 166.08 1391. 52 176.11 1391.32 178.12 1391.22 180.04 1391.12
182.31 1391.01 185.32 1391.01 192.82 1391.01 206,18 1391.89 207.27 1391.96
207.27 1391.89 207.3 1391.01 207.68 1391.01 210.23 1391.01 210.31 1391.01
210.55 1391.01 210.61 1391.01 210.88 1391.01 210.98 1391.01 211.04 1391.01
211.64 1390.81 212.98 1390.35 215.34 1390.94 215.62 1391. 01 215.83 1391.01
218.5 1391.31 250 1383.43 260.17 1383.6 290.'35 1391.27 294.21 1391.01

303,87 1391.01 312,96 1390.35 314.32 1390.24 317.1 1390,01 317.12 1390.01
317.13 1390,01 317.14 1390.01 317.15 1390 317.29 1389.97 317.29 1390
317,29 1390.01 317.31 1390.56 317.31 1390.77 317,32 1391.01 318.69 1391.01
322,99 1391.01 350.95 1390.12 353.11 1390. OS 353.66 1390.04 356.75 1389.97
366.29 1389.76 372.53 1389.7 376,33 1389.63 448.65 1389.63 449.09 1389.63

500 1390.32

Manning'S n Values num=
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val

*****'**'*'*************************.******************'**********'*'*****************
.025 218.5 .032 250 .028 260.17 .032 290.85 .025
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Bank Sta: Left Right
218.5 290.85

CROSS SECTION

RIVER: River
REACH: Ell sworth

Lengths: Left Channel Right
999

RS: 15800

Coeff Contr.
.1

EllsworthChannel. rep
E:xpan.

.3

INPUT
Description: Channel Station 46099.16
Station Elevation Data num= 41

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

0 1389.02 18.13 1389.11 21.64 1389.12 36.19 1389.12 43.36 1389.2
59.56 1389.25 62.06 1389.26 74.57 1389.38 86.67 1389.21 89.82 1389.14
89.85 1389.14 97.1 1390.95 97.12 1390.96 104.1 1391. 3 104.12 1391.31

104.21 1391.31 140.12 1392.03 175.86 1391. 31 176.12 1391.31 183.06 1390.96
183.13 1390.95 185.12 1390.46 212.84 1390.34 216.51 1391.26 218.51 1391. 26

250 1383.39 260.17 1383.59 290.85 1391.26 313.71 1391.72 320.72 1389.97
322.99 1391 350.95 1390.11 353.11 1390.04 353.66 1390.03 356.75 1389.96
366.29 1389.75 372.53 1389.69 376.33 1389.62 448.65 1389.62 449.09 1389.62

500 1390.31

Manning I s n Values num=
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val

***************** ** ** *********************** *************** *********** **********
.025 218.51 .032 250 .028 260.17 .032 290.85 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
218.51 290.85 100 100 100 .1 .3

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 15700

INPUT
Description: Channel Station 46199.16
Station Elevation Data num= 4S

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
******************************************************************************.*

0 1388.86 1.24 1388.86 12.03 1388.86 32.9 1388.82 40.86 1388.82
52.15 1388.97 54.77 1389 60.06 1389.06 62.35 1389.09 65.2 1389.12
72.62 1389.15 87.68 1389.19 89.03 1389.11 89.3 1389.1 90.8 1389.36
91.52 1389.28 91.55 1389.29 97.29 1390.72 104.27 1391.07 104.29 1391. 07

104.38 1391.08 140.29 1391.79 140.37 1391. 79 176.29 1391.07 176.34 1391.07
183.29 1390.72 183.53 1390.66 195.63 1390.97 212.43 1390.18 216.51 1391.2
218.51 1391.2 250 1383.33 260.17 1383.53 290.85 1391.2 313.87 1391.66
321.39 1389.78 321. 82 1391 322.37 1391 323.64 1391 325.88 1390.93
354.31 1390 356.07 1389.95 358.03 1389.89 364.79 1389.74 500 1389.75

Manning's n Values num= 5
Sta n Val Sta n val Sta n Val Sta n Val Sta n Val

*********************** *.**** ************* *** *. ********** *. *********** **********
.025 218.51 .032 250 .028 260.17 .032 290.85 .025

Bank Sta: Left Right
218.51 290.85

CROSS SECTION

RIVER: River
REACH: Ellsworth

Lengths: Left Channel Right
100 100 100

RS: 15600

Coeff Contr.
.1

Expan.
.3

INPUT
Description: Channel Station 46299.16
Station Elevation Data num= 59

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
*. *** ** ****** ****************** ***.*** ********* *** ************ ************ ** ****

• • •



• • •EllsworthChannel.rep
97.44 1390.47 97.46 1390.47 97.48 1390.47 104.46 1390.82 104.54 1390.82

140.37 1391. 54 140.46 1391. 54 176.2 1390.83 176.46 1390.82 183.4 1390.47
183 .46 1390.47 183.67 1390.42 185.8 1390.89 196.85 1391.21 212.17 1390.05
216.51 1391.14 218.51 1391.14 250 1383.27 260.17 1383.47 290.85 1391.14
306.85 1391.46 314.12 1389.64 339,64 1390 344.56 1390 349.96 1390
351.18 1389.97 355.9 1389.87 357.61 1389.83 358.33 1389.81 359.16 1389.8
362.72 1389.8 416.39 1389.88 420.5 1389.88 500 1389.88

Manning 's n Values nurn= 5
Sta n Val Sta n Val Sta n val Sta n val Sta n val

****** •••••***.******.*****.***••*•••*******.**********.***.********************
.025 218.51 .032 250 .028 260.17 .032 290.85 .025

Sank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
218.51 290.85 50 50 50 .1 .3

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 15550

INPur
Description: Channel Station 46349.16, upstream end of riprap
Station Elevation Data num= 99

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
*••**••••••••••••*•••••• ****.* .*••*.*********** *** *** *.**** ** *** ***••*** **.*****

0 1388.61 15.93 1388.62 23.24 1388.63 31.64 1388.64 31. 69 1388.64
52.97 1388.74 69.21 1388.78 82.22 1388.79 82.3 1388.81 82.52 1388.84

82.6 1388.85 83.83 1389.04 85.48 1389.29 86.7 1389.48 87.43 1389.35
89 1389.07 92.54 1389.5 93.45 1389.6 94.9 1389.78 97.1 1390.04

97.29 1390.05 105.74 1390.71 110.85 1390.81 113.48 1390.86 117.45 1390.93
122.1 1391.02 123.27 1391.04 123.71 1391.05 126.43 1391.1 128.28 1391.13

132.17 1391.21 135.1 1391.26 136.72 1391.29 137.73 1391.31 143.1 1391.41
157.85 1391.11 161.4 1391.04 161.61 1391.04 167.86 1390.92 171.29 1390.85
173.36 1390.81 180.46 1390.66 196.48 1390.97 199.99 1391.04 202.29 1391.22
203.13 1391.28 205.44 1391.46 208.45 1391.7 209.13 1391.75 210.83 1391.89
211.46 1391. 06 211.5 1391. 04 211.54 1391.04 212.12 1391.04 212.56 1391.04
212.57 1391.04 212.65 1391.04 212.9 1391.02 213.09 1390.98 213.3 1390.29
213.87 1390.43 216.29 1391.04 218.49 1391.04 218.51 1391.11 250 1383.24
260.17 1383.44 290.85 1391.11 293.63 1391.04 294.62 1391.04 303.93 1390.42
309.62 1390.04 309.85 1389.99 309.9 1389.98 309.93 1389.97 310.03 1389.95
310.32 1389.89 310.5 1389.85 311.04 1389.85 311. 05 1389.74 311.59 1389.76
311.88 1390.04 312.81 1390.04 313.16 1390.04 313.47 1390.04 313.81 1390.04
314.09 1390.04 314.42 1390.04 314.69 1390.04 322.48 1390.04 326.79 1390.01
334.15 1390.02 355.92 1389.99 364.67 1389.98 371.47 1389.93 414.56 1390
420.45 1390.01 426.94 1390.01 496.17 1390.06 500 1390.07

Manning'S n Values nurn= 3
Sta n Val Sta n Val Sta n Val

.*•• ** **••••• ** ••••••*•••••••••**.*••••*••**.*••
.025 218.51 .04 290.85 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
218.51 290.85 64 90 120 .3 .5

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 15460

INPur
Description: Channel station 46439.16, culvert section 4
Station Elevation Data num= 102

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
**.****•• ****.**********.*******************************.***********************

0 1388.56 15.93 1388.57 23.24 1388.58 31.64 1388.59 31.69 1388.59
52.97 1388.69 69.21 1388.73 82.22 1388.74 82.3 1388.76 82.52 1388.79

82.6 1388.8 83.83 1388.99 85.48 1389.24 86.7 1389.43 87.43 1389.3
89 1389.02 92.54 1389.45 93.45 1389.55 94.9 1389.73 97.1 1389.99

97.29 1390 105.74 1390.66 110.85 1390.76 113.48 1390.81 117.45 1390.88
122.1 1390.97 123.27 1390.99 123.71 1391 126.43 1391.05 128.28 1391.08

132.17 1391.16 135.1 1391.21 136.72 1391.24 137.73 1391.26 143.1 1391.36
157.85 1391.06 161.4 1390.99 161.61 1390.99 167.86 1390.87 171.29 1390.8
173.36 1390.76 180.46 1390.61 196.48 1390.92 199.99 1390.99 202.29 1391.17
203.13 1391.23 205.44 1391.41 208.45 1391.65 209.13 1391.7 210.83 1391.84
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211.46 1391.01 211.5 1390.99 211.54 1390.99 212.12 1390.99 212.56 1390.99
212.57 1390.99 212.65 1390.99 212.9 1390.97 213.09 1390.93 213.3 1390.24
213.87 1390.38 216.29 1390.99 218.5 1390.09 238.26 1388.61 245.52 1383.18

250 1383.18 265.63 1383.18 265.63 1387.25 271.63 1388.83 290.85 1390.09
293.63 1390.99 294.62 1390.99 303.93 1390.37 309.62 1389.99 309.85 1389.94

309.9 1389.93 309.93 1389.92 310.03 1389.9 310.32 1389.84 310.5 1389.8
311.04 1389.8 311.05 1389.69 311.59 1389.71 311. 88 1389.99 312.81 1389.99
313.16 1389.99 313.47 1389.99 313.81 1389.99 314.09 1389.99 314.42 1389.99
314.69 1389.99 322.48 1389.99 326.79 1389.96 334.15 1389.97 355.92 1389.94
364.67 1389.93 371.47 1389.88 414.56 1389.95 420.45 1389.96 426.94 1389.96
496.17 1390.01 500 1390.02

Manning's n values num= 3
Sta n Val Sta n Val Sta n Val

*** ********************... ********* ***************
.025 216.29 .015 293.63 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
216.29 293.63 10 10 10 .3 .5

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 15450

INPUT
Description: Channel Station 46449.16, culvert section 3
Station Elevation Data num= 101

sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
****••*••*.**.**************************.***********••••• ***** ••••••••••• **** •••

0 1387.24 15.93 1387.25 23.24 1387.26 31.64 1387.27 31. 69 1387.27
52.97 1387.37 69.21 1387.41 82.22 1387.42 82.3 1387.44 82.52 1387.47
82.6 1387.48 83.83 1387.67 85.48 1387.92 86.7 1388.11 87.43 1387.98

89 1387.7 92.54 1388.13 93.45 1388.23 94.9 1388.41 97.1 1388.67
97.29 1388.68 105.74 1389.34 110.85 1389.44 113.48 1389.49 117.45 1389.56
122.1 1389.65 123.27 1389.67 123.71 1J8SL 68 126.43 1389.73 128.28 1389.76

132.17 1389.84 135.1 1389.89 136.72 1389.92 137.73 1389.94 143.1 1390.04
157.85 1389.74 161.4 1389.67 161.61 1389.67 167.86 1389.55 171.29 1389.48
173.36 1389.44 180.46 1389.29 196.48 1389.6 199.99 1389.67 202.29 1389.85
203.13 1389.91 205.44 1390.09 208.45 1390.33 209.13 1390.38 210.83 1390.52
211.46 1389.69 211.5 1389.67 211. 54 1389.67 212.12 1389.67 212.56 1389.67
212.57 1389.67 212.65 1389.67 212.9 1389.65 213.09 1389.61 213.3 1388.92
213.87 1389.06 216.29 1389.67 218.5 1390.09 238.26 1388.61 245.52 1386.9
245.52 1381.86 250 1381.86 265.63 1381. 86 265.63 1387.25 271.63 1388.83
290.85 1390.09 306.84 1389.77 309.62 1388.67 309.85 1388.62 309.9 1388.61
309.93 1388.6 310.03 1388.58 310.32 1388.52 310.5 1388.48 311.04 1388.48
311.05 1388.37 311.59 1388.39 311.88 1388.67 312.81 1388.67 313.16 1388.67
313.47 1388.67 313.81 1388.67 314.09 1388.67 314.42 1388.67 314.69 1388.67
322.48 1388.67 326.79 1388.64 334.15 1388.65 355.92 1388.62 364.67 13~8. 61
371.47 1388.56 414.56 1388.63 420.45 1388.64 426.94 1388.64 496.17 1388.69

500 1388.7

Manning's n values num= 3
Sta n Val Sta n Val Sta n Val

*******************************************.* •••
.025 218.5 .015 290.85 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
218.5 290.85 258 258 258 .3 .5

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

0 245.81 1389.92 F
266.81 500 1389.92 F

CULVERT

RIVER: River
REACH: Ellsworth RS: 15350

INPUT
Description:
Distance from Upstream XS .1
Deck/Roadway Width 240
WeirCoefficien-t 2.6
Upstream Deck/Roadway Coordinates

•
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• • •BllsworthChannel. rep
num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord

*******.***.***•••••***••**. **** ** **************
1389.9 500 1389.9

Upstream Bridge Cross Section Data
Station Elevation Data num= 101

Sta Blev Sta Elev Sta Slev Sta Elev Sta Elev
••***••***.***••**.* *•• ****************** ** **** ********************** *** ** ***** *

0 1387.24 15.93 1387.25 23.24 1387.26 31.64 1387.27 31.69 1387.27
52.97 1387.37 69.21 1387.41 82.22 1387.42 82.3 1387.44 82.52 1387.47

82.6 1387.48 83.83 1387.67 85.48 1387.92 86.7 1388.11 87.43 1387.98
89 1387.7 92.54 1388.13 93.45 1388.23 94.9 1388.41 97.1 1388.67

97.29 1388.68 105.74 1389.34 110.85 1389.44 113.48 1389.49 117.45 1389.56
122.1 1389.65 123.27 1389.67 123.71 1389.68 126.43 1389.73 128.28 1389.76

132.17 1389.84 135.1 1389.89 136.72 1389.92 137.73 1389.94 143.1 1390.04
157.85 1389.74 161.4 1389.67 161.61 1389.67 167.86 1389.55 171.29 1389.48
173.36 1389.44 180.46 1389.29 196.48 1389.6 199.99 1389.67 202.29 1389.85
203.13 1389.91 205.44 1390.09 208.45 1390.33 209.13 1390.38 210.83 1390.52
211.46 1389.69 211.5 1389.67 211.54 1389.67 212.12 1389.67 212.56 1389.67
212.57 1389.67 212.65 1389.67 212.9 1389.65 213.09 1389.61 213.3 1388.92
213.87 1389.06 216.29 1389.67 218.5 1390.09 238.26 1388.61 245.52 1386.9
245.52 1381.86 250 1381.86 265.63 1381.86 265.63 1387.25 271.63 1388.83
290.85 1390.09 306.84 1389.77 309.62 1388.67 309.85 1388.62 309.9 1388.61
309.93 1388.6 310.03 1388.58 310.32 1388.52 310.5 1388.48 311. 04 1388.48
311.05 1388.37 311.59 1388.39 311.88 1388.67 312.81 1388.67 313.16 1388.67
313.47 1388.67 313.81 1388.67 314.09 1388.67 314.42 1388.67 314.69 1388.67
322.48 1388.67 326.79 1388.64 334.15 1388.65 355.92 1388.62 364.67 1388.61
371.47 1388.56 414.56 1388.63 420.45 1388.64 426.94 1388.64 496.17 1388.69

500 1388.7

Manning I s n Values num= 3
Sta n Val Sta n Val Sta n Val

**** *****.*** ••• ****** ****** *** *** ***** ***** ****
.025 218.5 .015 290.85 .025

Bank Sta: Left Right Coeff Contr. Expan.
218.5 290.85 .3 .5

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

0 245.81 1389.92 F
266.81 500 1389.92 F

Downstream Deck/Roadway Coordinates
num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord

************************************************
1389.2 500 1389.2

Downstream Bridge Cross Section Data
Station Elevation Data num= 134

Sta Elev Sta Elev Sta El~v Sta Elev Sta Blev
**********••********************************************************************

0 1388.25 60.13 1388.44 69.15 1388.28 93.13 1388.37 96.58 1388.39
124.12 1388.45 139.64 1388.47 161.29 1388.49 172.36 1388.51 176.48 1388.65
177.07 1388.67 186.9 1388.81 187.55 1388.82 188.75 1388.8 191.19 1388.65
193.04 1388.18 193.76 1388 195 1388 197.43 1388 202.57 1388
209.15 1388.28 239.83 1380.61 250 1380.41 281. 51 1388.28 287.04 1388
289.89 1388 295.91 1388 297.53 1388 301.89 1388 303.66 1388.44
305.84 1388.99 305.91 1389.01 307.1 1389.23 313.97 1389.91 314.88 1389.92
315.26 1389.93 315.74 1389.94 316.21 1389.94 317.03 1389.95 317.25 1389.96
318.14 1389.97 320.07 1390 320.63 1390.01 323.36 1390.05 325.2 1390.08
326.35 1390.09 329.41 1390.14 330.19 1390.15 330.76 1390.16 331.15 1390.16
332.02 1390.18 333.07 1390.19 334.42 1390.21 335.29 1390.23 335.77 1390.23
335.9 1390.24 336.12 1390.24 336.2 1390.24 336.97 1390.25 338.61 1390.28

339.95 1390.3 341. 21 1390.31 342.88 1390.34 343.92 1390.35 351.94 1390.47
352.29 1390.48 352.42 1390.48 352.51 1390.48 352.55 1390.48 352.58 1390.48
352.63 1390.48 352.7 1390.48 352.82 1390.49 353 1390.49 353.11 1390.49
353.32 1390.49 353.48 1390.5 358.08 1390.56 358.83 1390.51 359.23 1390.48
359.86 1390.44 360.44 1390.4 361.94 1390.29 366.14 1390 366.31 1390
366.84 1390 369.11 1390 370.45 1390 374 1390 389.86 1390
390.42 1389.99 394.12 1389.92 399.2 1389.83 399.41 1389.83 400.4 1389.81
402.2 1389.78 402.52 1389.78 402.58 1389.79 402.65 1389.79 402.75 1389.79

402.87 1389.79 402.97 1389.79 403.05 1389.79 415.23 1389.94 415.25 1389.94
415.78 1389.95 416.94 1389.97 419.06 1390 419.24 1390 421.48 1390.23
422.47 1390.34 423.97 1390.5 424.75 1390.58 427.98 1390.93 428.15 1390.95
428.58 1391 432.46 1391.42 435.28 1391.73 435.39 1391.71 435.44 1391.7
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435.5 1391.68
438.6 1391

444.83 1389.92

435.56 1391.67
442.33 1390.28
455.45 1389.89

435.73 1391.64
444.08 1390
496.85 1389.46

437.03 1391.35
444.69 1389.94

500 1389.46

EllsworthChannel.rep
438.42 1391.05
444.78 1389.93

Manning's n values num= 3
Sta n val sta n val Sta n val

*** ****",,,, ",,,,*,,,,,,**,,,,,,******,,, ** ** ********",**********
.025 209.15

Bank Sta: Left Right
209.15 281.51

Ineffective Flow num:::
Sta L Sta R Elev

o 226.98 1389.13
261. 98 500 1389.13

.04 281.51

Coeff Contr.
. 3

2
Permanent

F
F

.025

Expan .
.5

::: Broad Crested

upstream Embankment side slope
Downstream Embankment side slope
Maximum allowable submergence for weir flow =
Elevation at which weir flow begins
Energy head used in spillway design
Spillway height used in design
Weir crest ~hape

o horiz. to 1.0 vert ical
o horiz. to 1.0 vertical

.95

Number of Culverts ::

Culvert Name Shape Rise Span
Culvert it4 Box 6 10
FHWA Chart it 11- Skewed headwall; Chamfered or beveled Inlet
FHWA Scale it 1 - Headwall skewed 45 deg.; inlet edges chamfered 3/4 inch
Solution Criteria = Highest U. S. EG
Culvert upstrm Dist Length Top n Bottom n Depth Blocked Entrance Loss Coef

o 240 .015 .015 0 .4
Number of Barrels :::
upstream Elevation 1381.86
Centerline Stations

Sta. Sta.
250.81 261.81

Downstream Elevation 1380.41
Centerline Stations

Sta. Sta.
238.98 249.98

CROSS SECTION

Exit Loss Coef
·1

RIVER: River
REACH: Ellsworth RS: 15192

INPUT
Description: Channel Station 46707.16. culvert section 2
Station Elevation Data num= 134

Sta Elev Sta Elev Sta Elev Sta Elev sta E1ev
********************************************************************************

0 1388.25 60.13 1388.44 69.15 1388.28 93.13 1386.37 96.58 1388.39
124.12 1388.45 139.64 1388.47 161.29 1388.49 172.36 1368.51 176.48 1388.65
177.07 1388.67 166.9 1368.81 187.55 1388.82 188.75 1388.8 191.19 1388.65
193.04 1388.18 193.76 1388 195 1386 197.43 1388 202.57 1388
209.15 1388.28 239.83 1380.61 250 1380.41 281.51 1388.28 287.04 1388
289.69 1388 295.91 1368 297.53 1388 301.69 1388 303.66 1388.44
305.64 1388.99 305.91 1389.01 307.1 1389.23 313.97 1389.91 314.88 1389.92
315.26 1389.93 315.74 1369.94 316.21 1389.94 317.03 1389.95 317.25 1389.96
318.14 1389.97 320.07 1390 320.63 1390.01 323.36 1390.05 325.2 1390.08
326.35 1390.09 329.41 1390.14 330.19 1390.15 330.76 1390.16 331.15 1390.16
332.02 1390.18 333.07 1390.19 334.42 1390.21 335.29 1390.23 335.77 1390.23

335.9 1390.24 336.12 1390.24 336.2 1390.24 336.97 1390.25 338.61 1390.28
339.95' 1390.3 341.21 1390.31 342.88 1390.34 343.92 1390.35 351.94 1390.47
352.29 1390.48 352.42 1390.48 352.51 1390.48 352.55 1390.48 352.58 1390.48
352.63 1390.48 352.7 1390.48 352.82 1390.49 353 1390.49 353.11 1390.49
353.32 1390.49 353.48 1390.5 358.08 1390.56 358.83 1390.51 359.23 1390.48
359.86 1390.44 360.44 1390.4 361.94 1390.29 366.14 1390 366.31 1390
366.84 1390 369.11 1390 370.45 1390 374 1390 389.86 1390
390.42 1389.99 394.12 1389.92 399.2 1389.83 399.41 1389.83 400.4 1389.81
402.2 1389.78 402.52 1389.78 402.58 1389.79 402.65 1389.79 402.75 1389.79

402.87 1389.79 402.97 1389.79 403.05 1389.79 415.23 1389.94 415.25 1389.94
415.78 1389.95 416.94 1389.97 419.06 1390 419.24 1390 421.48 1390.23
422.47 1390.34 423.97 1390.5 424.75 1390.58 427.98 1390.93 428.15 1390.95
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•428.58 1391
435.5 1391.68
438.6 1391

444.83 1389.92

432.46 1391.42
435.56 1391. 67
442.33 1390.28
455.45 1389.89

435.28 1391.73
435.73 1391.64
444.08 1390
498.85 1389.46

435.39 1391.71
437.03 1391.35
444.69 1389.94

500 1389.46

•EllsworthChannel. rep
435.44 1391.7
438.42 1391.05
444.78 1389.93

•
Manning's n Values nurn- 3

Sta n Val Sta n Val Sta n Val
........................... * * * *. * .

.025 209.15 .04 281.51 . 025

Bank Sta: Left Right
209.15 281.51

Ineffective Flow nurn=-
Sta 1" Sta R Elev

o 226.98 1389.13
261.98 500 1389.13

CROSS SECTION

RIVER; River
REACH: Ellsworth

Lengths; Left Channel
92 92

2
Permanent

F
F

RS: 15100

Right
92

Coeff Contr.
.3

Expan.
.5

INPUT
Description: Channel Station 46799.16, culvert section 1
Station Elevation Data nurn= 53

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
........................................................ ** •••• *•••*........................................

0 1387.83 118.85 1388.33 132.41 1388.04 135.57 1388.06 136.77 1388.07
142.09 1388.11 151.12 1388.18 160.08 1388.21 183.5 1388.25 187.82 1388.25
188.25 1388.15 188.83 1388 189.2 1388 192.07 1388.25 193.15 1388.52
209.15 1388.2 239.83 1380.53 250 1380.33 281.5 1388.2 297.49 1388.52
298.38 1388.74 312.28 1389.1 317.09 1389.77 323.92 1389.4 326.28 1389.04

327.5 1389.35 327.72 1389.4 328.81 1389.46 334.73 1389.75 370.75 1390.47
371.74 1390.45 406.78 1389.75 407.33 1389.72 413.78 1389.4 414 .54 1389.2
414.63 1389.18 420.78 1390 424.08 1390.44 428.33 1391 429.11 1391.1
433.83 1391.73 436.79 1391.03 436.94 1391 437.42 1390.89 441.23 1390
441.43 1389.95 441.63 1389.91 473.12 1389.72 484.36 1389.65 488.35 1389.63
492.62 1389.59 495.16 1389.6 500 1389.6

Manning's n values nurn= 3
Sta n Val Sta n val Sta n Val

* .
.025 209.15 .04 281.5 . 025

Bank Sta: Left Right
209.15 281.5

Ineffective Flow nurn=
Sta L Sta R Elev

o 187.82 1388.25

CROSS SECTION

RIVER: River
REACH: Ellsworth

Lengths: Left Channel
102.51 100

1
Permanent

F

RS: 15000

Right
97.56

Coeff Contr.
.1

Expan.
.3

INPUT
Description: Channel Station 46899.16 (End Riprap)
Station Elevation Data nurn= 49

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
.................................... *..... *.................................. *••••••••••••••••••••••••••••••••••••••

0 1387.78 115.83 1388.27 128:5 1388 133.9 1388 134.11 1388
137.66 1388.04 164.28 1388.3 180.36 1388.31 186.96 1388.34 187.99 1388.33
198.62 1388.12 212.48 1387.29 239.83 1380.45 250 1380.25 281.5 1388.12
304.47 1388.58 305.76 1388.9 313.92 1389.11 318.35 1389.5 324.8 1389.21
327.58 1388.83 327.99 1388.93 328.89 1389.16 333.69 1389.4 335.9 1389.51

371.9 1390.22 407.9 1389.5 413.21 1389.24 414.9 1389.15 415.16 1389.09
415.29 1389.06 419.22 1389.9 421.96 1390 423 . .63 1390.24 428.91 1391
433.12 1391.54 434.29 1391.7 434.48 1391.35 434.66 1391 438.16 1390.52
441.17 1390.11 441.84 1390.08 443.27 1390 445.48 1389.88 445.6 1389.87
445.72 1389.86 445.99 1389.86 486.4 1389.44 500 1389.49

Manning's n Values nurn=
Sta n val Sta n Val Sta n Val Sta n Val Sta n Val

......................... ** .
.025 212.48 .032 239.83 .028 250 .032 281.5 . 025
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Bank Sta; Left Right
212.48 281.5

Ineffective Flow num:;
Sta L Sta R Elev

o 186.96 1388.34

CROSS SECTION

RIVER: River
REACH: Ellsworth

Lengths: Left Channel
100 100

1
Permanent

F

RS: 14900

Right
100

Coeff Contr.
.1

EllsworthChannel.rep

Expan.
.3

INPUT
Description: Channel Station 46999.16
Station Elevation Data num= 66

Sta Elev Sta E1ev Sta Elev Sta Elev Sta Elev
********************************************************************************

0 1387.73 112.73 1388.21 122.63 1388 127.52 . 1388 128.72 1388
129.57 1388 130.03 1388 130.04 1388 130.18 1388 130.46 1388
130.89 1388 144.62 1388 144.69 1388 144.86 1388 145.23 1388
145.47 1388 145.84 1388 146.14 1388 149.34 1388.03 167.88 1388.25
188.78 1388.26 190.38 1388.27 192.1 1388.27 193.73 1388.28 201.93 1388.31
202.56 1388.15 203.15 1388 204.18 1388 207.17 1388 207.96 1388
208.03 1388.32 23-9.83 1380.37 250 1380.17 281. 5 1388.04 299.21 1388.39
300.02 1388.6 311.2 1388.78 319.66 1389.34 328.44 1388.98 329.47 1388.76
329.69 1388.81 330.06 1388.9 334.86 1389.14 337.06 1389.25 373.06 1389.97
409.07 1389.25 410.78 1389.17 416.07 1388.9 416.78 1388.78 419.07 1388.4
421.64 1389.04 430.16 1391.17 432.19 1391.34 434.8 1391.66 435.61 1391.41
437.23 1391 439.06 1390.69 441.6 1390.16 443.59 1390.07 444.95 1390
446.38 1389.93 448.05 1389.82 470.37 1389.61 475.3 1389.57 487.57 1389.45

500 1389.48

Manning'sn Values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val

********************************************************************************
.025 208.03 .032 239.83 .028 250 .032 281.5 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
208.03 281.5 100 100 100 .1 .3

Ineffective Flow num= 1
Sta L sta R Elev Permanent

0 193.73 1388.28 F

CROSS SECTION

RIVER: Ri ver
REACH: Ellsworth RS: 14800

INPUT
Description: Channel Station 47099.16
Station Elevation Data num= 63

Sta .Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

0 1387.69 109.62 1388.15 116.75 1388 120.28 1388 121.14 1388
121.75 1388 122.08 1388 122.09 1388 122.19 1388 122.39 1388

122.7 1388 135.95 1388 137.82 1388 140.44 1388 161.77 1388
161.86 1388 162.72 1388 163.39 1388.01 167.68 1388.04 180.29 1388.14
193.43 1388.2 201.47 1388.2 202.03 1388.2 202.23 1388.15 202.83 1388
208.18 1388.2 239.83 1380.29 250 1380.09 281.5 1387.96 299.84 1388.33
300.07 1388.38 306.86 1388.46 316.1 1388.69 321.04 1389.21 324.52 1389.08
.325.73 1388.77 328.23 1388.15 329.19 1388.31 331.23 1388.65 336.02 1388.89
338.23 1389 374.23 1389.72 410.23 1389 411.94 1388.91 417.23 1388.65
417.95 1388.53 420.23 1388.15 423.07 1388.86 432.71 1391. 27 434 1391. 4
435 . .31 1391.62 435.57 1391.15 435.69 1391 437.91 1390.74 440.94 1390.35
445.85 1390.09 447.58 1390 450.42 1389.85 451.38 1369.79 462.29 1369.31
475.66 1389.14 488.7 1389.45 500 1389.5

Manning's n Values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val

********************************************************************************
.025208.18 .032 239.83 .028 250 .032 281.5 .025

Bank Sta: Left
208.18

Ineffective Flow

•
Right
281.5

num=

Lengths: Left Channel
100 100

Right
100

Coeff Contr.
.1

Expan.
.3
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•Sta L Sta R Elev Permanent
o 202.03 1388.2 F

CROSS SECTION

•EllsworthChannel.rep •
RIVER : River
REACH: Ellsworth RS: 14700

INPUT
oescription: Channel Station 47199.16
Station Elevation Data num~ 71

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0 1387.64 106.52 1388.09 110.87 1388 113.03 1388 113.56 1388
113.93 1388 114.13 1388 114.14 1388 114.2 1388 114.33 1388
114.51 1388 122.61 1386 123.76 1388 125.36 1388 139.36 1388
140.05 1388 141.38 1388 143.46 1388 153.39 1387.98 167.49 1387.94
172.04 1.387.94 193.91 1387.96 193.93 1387.96 193.95 1387.96 202.53 1388
208.58 1388.02 239.63 1380.21 250 1380.01 281. 5 1387.88 302.13 1388.29
306.73 1387.14 311.19 1388.26 317.57 1388.36 322.41 1388.69 331.32 1366.57
332.35 1368.39 332.39 1388.4 339.39 1368.75 375.39 1389.47 411.4 1388.75
416.42 1368.49 418.4 1388.4 419.23 1368.26 421.4 1387.9 431.12 1390.33
434.72 1391.23 435.66 1391.53 437.44 1391. 26 439.64 1391 442.53 1390.85
448.08 1390.57 450.09 1390.46 452.33 1390.33 453.95 1390.15 455.21 1390
455.53 1369.96 456.07 1389.9 457.19 1369.76 463.06 1389 466.82 1389
468.66 1369 471.39 1369.18 475.29 1369.44 476.69 1389.54 477.76 1389.62
487.48 1389.81 488.17 1389.84 488.63 1389.86 488.92 1389.88 489.11 1389.89

500 1389.93

Manning I s n Values nurn= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val

.*****.**.***.*.***** ••••**•••**••••••*** •••** •••••***•••• *•••••••*••******.****
.025 208.58 .032 239.83 .028 250 .032 281.5 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
208.58 281.5 100 100 100 .1 .3

Ineffective Flow nurn= 2
Sta L Sta R Elev Permanent

0 106.52 1388.09 F
375.36 500 1389.47 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 14600

INPUT
Descript ion: Channel Station 47299.16
Station Elevation Data nurn- 81

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
**•••••••**•••** •••*••• **. ** ••••****.*••*** ••**••••••***••• ****•••****. ***.* **••

0 1367.6 103.41 1388.03 105 1388 105.78 1388 105.98 1388
106.11 1388 106.19 1388 106.21 1388 106.26 1388 106.32 1388
109.28 1388 109.69 1388 110.28 1388 115.38 1388 115.63 1388
116.12 1388 116.87 1388 120.49 1387.99 126.2 1387.98 133.79 1386
134.13 1388 134.34 1388 148.92 1387.89 167.4 1387.9 188.7 1387.83
193 .81 1387.84 197.95 1387.84 202.83 1387.84 208.82 1387.31 208.96 1387.85
239.83 1380.13 250 1379.93 281.5 1367.6 303.4 1386.24 308 1387.09
311.47 1387.96 318.6 1388.03 323.11 1388.66 332.46 1388.34 333.51 1366.13
333.56 1368.15 340.56 1388.5 376.56 1389.21 412.56 1388.49 414.26 1388.41
419.56 1366.14 419.78 1388.09 420.49 1387.97 425.67 1389.32 427.07 1389.31
430.91 1390 433.11 1390.52 435.18 1391 435.23 1391.08 . 435.32 1391.21
435.33 1391.17 435.35 1391 435.84 1390.95 436.3 1390.91 436.7 1390.87
437.88 1390.71 444.57 1390.17 446.65 1390 450.24 1389.62 453.65 1389.25
456.36 1389 458.42 1389 459.83 1389 463.9 1389.95 464.11 1390
469.25 1390.43 472.49 1390.6 483.56 1390.08 484.78 1390.02 485.22 1390
485.88 1389.97 486.07 1369.96 486.14 1389.96 486.17 1389.96 487.25 1389.96

500 1389.85

Manning'S n Values nurn=
Sta n Val Sta n Val Sta n Val Sta n Val sta n Val

.*•••*•••••••••*••••*••••• **•••••••••••••*••••*••••••••••••• ** ••••••••• **.* •••*.
.025 208.96 .032 239.83 .028 250 .032 281.5 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
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208.96 281.5
Ineffective Flow num=

Sta L Sta R Elev
o 103.41 1388.03

376.53 500 1389.22

CROSS SECTION

RIVER: River
REACH: Ellsworth

2
Permanent

F
F

RS: 14579

21 21 21 .1 .3
EllsworthChannel.rep

INPUT
Descript ion: Channel Station 47320.16
Stat ion Elevation Oata nurn= 107

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********* **** ******** ****************** ****** ********* **** ********* ** **** *******

0 1387.57 103.41 1388 105 1387.97 105.78 1387.97 105.98 1387.97
106.11 1387.97 106.19 1387.97 106.21 1387.97 106.26 1387.97 106.32 1387.97
109.28 1387.97 109.69 1387.97 110.28 1387.97 115.38 1387.97 115.63 1387.97
116.12 1387.97 116.87 1387.97 120.49 1387.96 126.2 1387.95 133.79 1387.97
134.13 1387.97 134.34 1387.97 148.92 1387.86 167.4 1387.87 188.7 1387.8
193.81 1387.81 197.95 1387.81 202.83 1387.81 208.82 1387.28 209.15 1387.77
212.35 1386.97 239.83 1380.1 250 1379.9 281.5 1387.78 290.47 1386.97
290.63 1386.97 290.65 1386.96 290.77 1386.87 290.82 1386.83 292 1385.97
294.88 1385.97 295.46 1385.97 299.68 1386.65 301. 83 1386.97 302.95 1386.97
304.9 1386.97 305.01 1386.97 305.04 1386.97 306.16 1386.97 308.3 1387.51

309.93 1387.91 310.03 1387.92 310.68 1387.97 313.14 1388.2 318.05 1388.62
322.54 1388.42 338.36 1388.34 340.53 1388.47 364.15 1388.94 365.49 1388.97
365.88 1388.98 376.53 1389.19 385.26 1389.02 387.54 1388.97 404.91 1388.62

409 1388.54 409.96 1388.52 412.53 1388.47 413.67 1388.4 420.09 1387.99
420.36 1387.97 421.44 1387.97 421.53 1387.99 421.73 1388.04 425.5 1388.97
427.07 1389.28 430.91 1389.97 433.11 1390.49 435.18 1390.97 435.23 1391.05
435.32 1391.18 435.33 1391.14 435.35 1390.97 435.84 1390.92 436.3 1390.88

436.7 1390.84 437.88 1390.68 444.57 1390.14 446.65 1389.97 450.24 1389.59
453.65 1389.22 456.36 1388.97 458.42 1388.97 459.83 1388.97 463.9 1389.92
464.11 1389.97 469.25 1390.4 472.49 1390.57 483.56 1390.05 484.78 1389.99
485.22 1389.97 485.88 1389.94 486.07 1389.93 486-.14 1389.93 486.17 1389.93
487.25 1389.93 500 1389.82

Manning'S n Values nurn= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val

********************************************************************************
.025 212.35 .032 239.83 .028 250 .032 281. 5 .025

Bank Sta: Left Right
209.15 281.5

Ineffective Flow num=
Sta L Sta R E1ev

o 103.41 1388
376.53 500 1389.19

CROSS SECTION

RIVER: River
REACH: Ellsworth

Lengths: Left Channel
10 10

2
Permanent

F
F

RS: 14569

Right
10

Coeff Contr.
.3

Expan.
.5

INPUT
Description: Channel Station 473-30.16
Station Elevation Data nurn= 106

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

0 1387.57 103.41 1388 105 1387.97 105.78 1387.97 105.98 1387.97
106.11 1387.97 106.19 1387.97 106.21 1387.97 106.26 1387.97 106.32 1387.97
109.28 1387.97 109.69 1387.97 110.28 1387.97 115.38 1387.97 115.63 1387.97
116.12 1387.97 116.87 1387.97 120.49 1387.96 126.2 1387.95 133.79 1387.97
134.13 1387.97 134.34 1387.97 148.92 1387.86 167.4 1387.87 188.7 1387.8
193.81 1387.81 197.95 1387.81 202.83 1387.81 208.82 1387.28 209.15 1387.77
239.83 1380.1 250 1379.9 281.5 1387.78 290.47 1386.97 290.63 1386.97
290.65 1386.96 290.77 1386.87 290.82 1386.83 292 1385.97 294.88 1385.97
295.46 1385.97 299.68 1386.65 301. 83 1386.97 302.95 1386.97 304.9 1386.97
305.01 1386.97 305.04 1386.97 306.16 1386.97 308.3 1387.51 309.93 1387.91
310.03 1387.92 310.68 1387.97 313.14 1388.2 318.05 1388.62 322.54 1388.42
338.36 1388.34 340.53 1388.47 364.15 1388.94 365.49 1388.97 365.88 1388.98
376.53 1389.19 385.26 1389.02 387.54 1388.97 404~91 1388.62 409 1388~.54

409.96 1388.52 412.53 1388.47 413.67 1388.4 420.09 1387.99 420.36 1387.97
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• • •EllsworthChannel. rep
421.44 1387.97 421.53 1387.99 421.73 1388.04 425.5 1388.97 427.07 1389.28
430.91 1389.97 433.11 1390.49 435.18 1390.97 435.23 1391.05 435.32 1391.18
435.33 1391.14 435.35 1390.97 435.84 1390.92 436.3 1390.88 436.7 1390.84
437.88 1390.68 444.57 1390.14 446.65 1389.97 450.24 1389.59 453.65 1389.22
456.36 1388.97 458.42 1388.97 459.83 1388.97 463.9 1389.92 464.11 1389.97
469.25 1390.4 472.49 1390.57 483.56 1390.05 484.78 1389.99 485.22 1389.97
485.88 1389.94 486.07 1389.93 486.14 1389.'93 486.17 1389.93 487.25 1389.93

500 1389.82

Manning's n Values num= 5
Sta n Val Sta n val Sta n Val Sta n Val Sta n Val

****. ********* ***** ***************** *** *************** **** *** ****** *************
.025 209.15 .032 239.83 .028 250 .032 281.5 .025

Bank Sta: Left Right
209.15 281.5

CROSS SECTION

RIVER: River
REACH: Ellsworth

Lengths: Left Channel
68 68

RS: 14501

Right
68

Coeff Contr.
.3

Expan.
.5

INPUT
Descript ion: Channel Station 47398.16
Station Elevation Data num= 98

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

0 1387.55 78.21 1387.88 99.22 1387.79 112.35 1388 114.79 1388
117.33 1388 121.49 1388 128.26 1388 132.77 1388 135.36 1388
137.35 1388 140.83 1388 141.54 1388 144.9 1388 145.99 1388
148.96 1388 151.95 1388 153.52 1388 156.49 1388 163.45 1388.1
165.15 1388.08 167.19 1388.07 167.68 1388.06 172.06 1388.01 172.52 1388
182.49 1387.93 186.47 1387.9 193.63 1387.8 200.08 1387.95 200.55 1387.96
200.98 1387.97 201.48 1387.97 201.7 1387.95 201.79 1387.93 201. 85 1387.93
202.28 1387.9 204.61 1387.68 208.63 1387.31 209.15 1387.72 239.83 1380.05

250 1379.85 281.5 1387.73 284.61 1387 289.14 1387 290.82 1387
300.96 1387 301.66 1387 302.07 1387 303.57 1387.38 306.06 1388

306.7 1388.16 307.56 1388.37 311.08 1388 .. 41 317.19 1388.42 317.84 1388.54
318.48 1388.6 328.23 1388.11 330.93 1388 331.34 1388 336.25 1388
336.63 1388.02 341.2 1388.25 . 358.39 1388.59 377.2 1388.97 396.34 1388.59
413.2 1388.25 417.8 1388.02 418.16 1388 421.63 1388 423.51 1388

425.83 1388.41 429.07 1389 431.23 1389.64 432.44 1390 434 1390.55
434.57 1390.75 434.99 1390.89 435 1390.66 435.02 1390 435.7 1389.88
439.77 1389.46 444.45 1389.49 447.28 1389.48 447.52 1389.48 448.9 1389.4
452.02 1389 457.08 1389 458.15 1389 460.26 1389.27 463.08 1389.27
469.17 1389.39 474.6 1389.17 475.07 1389.17 475.85 1389.17 488.84 1389.17
490.34 1389.18 491.2 1389.18 500 1389.18

Manning I s n values num= 5
Sta n Val Sta n val Sta n Val Sta n val Sta n Val

***** *** ** ********* *** *************** *** ************** ******* ** ** *** *********** *
.025 209.15 .032 239.83 .028 250 .032 281.5 .025

Bank Sta: Left
209.15

CROSS SECTION

RIVER: River
REACH: Ellsworth

Right
281.5

Lengths: Left Channel Right
10 10 10

RS: 14491

Coeff Contr.
.3

Expan.
.5

INPUT
Description: Channel Station 47408.16
Station Elevation Data num= 79

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
**** ******** ** *** *** ****************** **** ** ********* *** ** *** **** ••• *** *********

163.45 1388.09 165.15 1388.07 167.19 1388.06 167.68 1388.05 172.06 1388
172.52 1387.99 182.49 1387.92 186.47 1387.89 193.63 1387.79 200.08 1387.94
200.55 1387.95 200.98 1387.96 201.48 1387.96 201.7 1387.94 201.79 1387.92
201.85 1387.92 202.28 1387.89 204 .61 1387.67 208.63 1387.3 209.15 1387.71
239.83 1380.04 250 1379.84 281.5 '1387.72 284.61 1386.99 289.14 1386.99
290.82 1386.99 300.96 1386.99 301.66 1386.99 302.07 1386.99 303.57 1387.37
306.06 1387.99 306.7 1388.15 307.56 1388.36 311.08 1388.4 317.19 1388.41
317.84 1388.53 318.48 1388.59 328.23 1388.1 330.93 1387.99 331.34 1387.99
336.25 1387.99 336.63 1388.01 341.2 1388.24 358.39 1388.58 377.2 1388.96
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396.34 1366.56 413.2 1388.24 417.6 1366.01 418.16 1387.99 421.63 1387.99
423.51 1367.99 425.83 1388.4 429.07 1386.99 431.23 1389.63 432.44 1389.99

434 1390.54 434.57 1390.74 434.99 1390.88 435 1390.65 435.02 1389.99
435.7 1369.67 439.77 1389.45 444.45 1389.48 447.28 1389.47 447.52 1389.47
448.9 1389.39 452.02 1388.99 457.06 1368.99 456.15 1388.99 460.26 1389.26

463.08 1369.26 469.17 1389.38 474.6 1389.16 475.07 1389.16 475.85 1389.16
4.88.84 1389.16 490.34 1389.17 491.2 1369.17 500 1389.17

Manning IS n Values num=
Sta n Val Sta n Val Sta n Val sta n Val Sta n Val

*.** ••••••• **. *** *. **. **.********** *.*. *. ****. ********* •• ***** *** •••• *•• ********
163.45 .025 209.15 .032 239.83 .028 250 .032 281.5 .025

Bank Sta: Left Right
209.15 281.5

Ineffective Flow num=
Sta L Sta R Elev

163.45 206.9 1387.73

LATERAL STRUCTURE

RIVER: River
REACH: Ellsworth

Lengths: Left Channel
40 40

1
Permanent

F

RS: 14490

Right
40

Coeff contr.
.1

Expan.
.3

INPUT
Description: Overflow from Proposed Ellsworth Channel Under Interim Flow

Conditions
Lateral structure position Left overbank
Distance from Upstream xs = 0
Oeck/Roadway Width 10
Weir Coefficient 2
Weir Flow Reference = Energy Grade

Weir Embankment Coordinates num = 34
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

••• *** ** **************** •• *•• ** •• * **************.*. *. ****. **•• **. *. ***** .** *****
0 1388 40 1386.9 91 1366.9 191 1386.9 291 1387

391 1387 491 1386 591 1366 691 1386 789.87 1386
888.52 1386.5 986.3 1366.7 1088,31 1386.6 1190.67 1386.88 1293.69 1386.66

1396.78 1387 1492.26 1387 1588.81 1366 1690.45 1386 1793.99 1386.5
1894.4 1386.4 1966.49 1386.4 2088.57 1386.5 2190.66 1386.5 2294.48 1386.7

2387.16 1386.8 2486.62 1367 2586.67 1387.1 2692.39 1387 2791.7 1387
2887.36 1387 2987.37 1387 3091.09 1367 3196.28 1387

Weir crest shape = Broad Crested

CROSS SECTION

RIVER : River
REACH: Ellsworth RS: 14451

INPUT
Oescription: Channel Station 47488.16
Station Elevation Data num= 95

Sta Elev Sta Elev Sta Elev sta Elev Sta Elev
•• ***************** .*.*••••• ***. ************** ** ********.* **. ***. *. *** ***** ** ***

174.74 1386.67 174.87 1366.67 174.97 1366.67 175.08 1386.67 175.4 1386.68
175.58 1386.69 175.91 1386.7 176.73 1386.74 182.39 1387.04 182.7 1387.04
182.98 1387.04 183.15 1387.04 183.2 1387.04 183.26 1387.04 183.79 1387.06

184.4 1387.08 164.97 1387.1 185.5 1387.12 202.93 1387.7 206.62 1387.41
208.44 1387.28 209.15 1387.68 239.83 1380.01 250 1379.81 281.5 1387.69
285.39 1387.04 290.82 1387.04 302.57 1387.04 304.05 1387.04 304.66 1387.04
306.44 1387.46 306.82 1387.58 306.97 1387.62 307.08 1387.64 307.42 1387.67
312.12 1387.93 314.95 1387.7 316.09 1387.93 316.71 1388.04 317.68 1388.3
318.43 1388.48 318.91 1388.6 320.43 1386.49 320.81 1388.46 321. 02 1388.45
321.19 1388.44 321. 32 1388.43 321.48 1388.41 321.83 1388.39 322.53 1388.34
325.5 1388.13 326.84 1388.04 338.18 1388.04 341.05 1388.04 341.07 1388.04
341.3 1388.04 344.49 1388.1 353.15 1388.28 377.05 1388.76 401.71 1388.26

409.91 .1388.1 412.83 1388.04 413.03 1388.04 413.05 1388.04 414.05 1388.04
426.47 1388.04 430.39 1389.02 430.47 1389.04 430.85 1389.17 433.46 1390.04
433'.91 1390.26 434.08 1390.34 434.31 1390.45 434.66 1390.61 434.67 1390.45
434.68 1390.04 434.69 1389.76 434.71 1389.04 434.89 1388.97 435.08 1388.9
435.94 1388.56 453.78 1388.72 455.53 1388.73 456.83 1388.75 457.77 1388.77
458.03 1388.78 458.29 1388.78 458.47 1388.79 458.53 1388.79 458.66 1388.79

459.1 1388.79 465.88 1388.93 472.34 1388.93 482.61 1388.6 500 1388.66
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Manning's n Values num= 5
sta n Val Sta n Val Sta n Val Sta n Val Sta n Val

********* **** ** ***** *** ****** **** ***** *** *** *** ******** ********** ** ******* ******
l74.74 .025 20~ .15 .032 239.83 .028 250 .032 281.5 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
aQ9.15 281.5 51 51 51 .1 .3

Ineffective Flow num= 2
sta t" Sta R Elev Permanent

174.74 202. ~3 1387.7 F
318.~1 500 1388.6 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 14400

INPUT
Description: Channel Station 474~9 .16
station Elevation Data num= 196

sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
***********************************************.* ••••*******.* ••*******.********

138.59 1386.56 140.72 1386,1 140.95 1386.11 141.12 1386.12 141.34 1386.12
142.32 1386.12 154.04 1386.3 155.1 1386.32 167.19 1386.51 167.71 1386.52
168.24 1386.53 174.74 1386.63 174 .87 1386.63 174.97 1386.63 175.08 1386.63

175.4 1386.64 175.58 1386.65 175.91 1386.66 176.73 1386.7 182.39 1387
182.7 1387 182.98 1387 183.15 1387 183.2 1387 183.26 1387

183.79 1387.02 184.4 1387.04 184.97 1387.06 185.5 1387.08 202.93 1387.66
206.62 1387.37 208.44 1387.24 208.67 1387.76 239.83 1379.97 250 1379.77
281.5 1387.64 300.63 1388.02 305.23 1386.87 308.09 1387.59 314.92 1387.66

322.28 1388.64 331.54 1388.02 333.57 1387.52 334.05 1387.64 341.05 1387.99
377.05 1388.71 413.05 1387.99 420.05 1387.64 420.09 1387.63 422.24 1387.27
424.25 1387.77 426.47 1388 430.24 1388.94 430.47 1389 430.7 1389.08
433.46 1390 434.11 13~0.31 434.36 1390.43 434.67 1390.57 434.67 1390.54
434.68 1390.07 434.68 1390 434.71 1389 434.78 1388.97 434.99 1388.89
435.13 1388.84 435.97 1388.52 445.94 1388.6 457.62 1388.69 461.9 1388.77
477.03 1388.7 484.02 1388.46 512.45 1388.5 526.15 1388.59 537.08 1388.63
573.04 1388.65 579.14 1388.62 602.3 1388.67 624.24 1388.71 629.38 1388.75
633.51 1388.75 651.75 1388.82 666.27 1388.83 675.63 1388.68 684.93 1388.55
689.17 1388.48 691.56 1388.83 692.1 1388.91 692.41 1388.94 693.12 1389
696.29 1389.26 696.52 1389.28 696.76 1389.3 697.01 1389.32 697.26 1389.34
698.92 1389.45 701.14 1389.62 704.52 1389.85 705.09 1389.9 706.48 1390
709.22 1390.19 713.86 1390.54 715.22 1390.8 716.2 1391 718.32 1391
719.16 1391 719.75 1390.98 719.84 1390.94 721.47 1390.9 727.53 1390.83
735.91 1390.52 736.16 1390.48 737.33 1390.31 739.07 1390.05 739.4 1390
742.25 1389.42 744.06 1389.09 746 1389.2 747.48 1389.3 751. 43 1389.31
761.47 1389.29 761.74 1389.29 761. 8 1389.29 761.9 1389.29 770.37 1389.67
770.63 1389.68 774.96 1389.3 776.98 1389.13 778.49 1389 780.45 1388.86
780.89 1388.83 781.16 1388.81 798.18 1388.62 798.88 1388.61 799.47 1388.6
800.44 1388.59 801. 89 1388.57 812.83 1388.44 815.3 1388.42 817.37 1388.39
822.17 1388.33 838.66 1388.15 841.46 1388.15 845.15 1388.17 874.92 1388
879.45 1388 897.52 1388 907.28 1387.86 931.93 1387.85 945.04 1388
945.54 1388 959.02 1388.18 961.12 1388.23 972.19 1388.23 975.88 1388.39
982.59 1388.45 987.34 1388.73 989.28 1388.8 993.09 1389 994.88 1389
995.84 1388.98 996.45 1389 999.94 1389.11 1004.03 1389.32 1012.44 1389.86

1013.54 1389.93 1014.5 1390 1025.78 1390.84 1027.46 1391 1033.51 1391.44
1034.56 1391.49 1035.99 1391. 57 1045.95 1392 1046.26 1392.01 1047.23 1392.03

1048.2 1392.06 1049.21 1392.32 1051.79 1393 1052.38 1393.16 1053.22 1393.38
1054.62 1393.75 1055.56 1394 1057.52 1394.52 1059.31 1395 1059.64 1395.09
1063.06 1396 1063.34 1396.08 1063.45 1396.1 1063.68 1396.17 1065.57 1396.67

l066.8 1397 1067.1 1397.08 1067.4 1397.16 1068.32 1397.17 1070.71 1397.21
1082.68 1397.52

Manning's n Values num=
Sta n val sta n Val sta n Val Sta n Val Sta n Val

****** ******** ** ******* ******** *** *************** *** ******* ** ******* **** ********
138.59 .025 208.67 .032 239.83 .028 250 .032 281.5 .025

Bank Sta: t"eft Right Lengths; Left Channel Right Coeff Contr. Expan.
208.67 281.5 100 100 100 .1 .3

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

138.59 208.69 1387.76 F
318.91 1082.68 1388.6 F
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CROSS SECTION

RIVER: River
REACH: Ellsworth RS~ 14300

INPUT .
Description: Channel Station 47599.16
Station Elevation Data num=- 164

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
******••*•••••**.***••**•••••••••••• ***••••••••••• **.* ••••••••••• ** •••••••• *.**.

157.82 1386.88 158.92 1386.88 160.48 1386.89 162.17 1386.89 168.65 1386.9
171.13 1386.91 185.37 1386.87 185.96 1386.87 186.41 1386.87 204.63 1386.93
207.15 1387.56 209.15 1367.56 239.83 1379.89 250 1379.69 281.5 1367.56
300.09 1367.93 304.69 1386.78 305.22 1386.92 316.13 1386.71 321.93 1367.8

331 1387.66 333.4-4 1387.35 333.9 1387.46 340.9 1387.81 376.9 1388.46
412.9 1387.81 414.87 1387.71 419.9 1387.46 419.93 1387.46 420.78 1387.31

421.61 1387.52 423.92 1387.29 426.95 1388 430.21 1388.89 430.62 1389
431.53 1389.28 432.3 1389.52 432.33 1389.53 433.85 1390 434.23 1390
434.33 1390 434.34 1390 434.35 1390.11 434.36 1390.25 434.38 1389.47

434.4 1389 434.67 1388.83 434.85 1388.71 435.03 1388.6 435.11 1388.55
435.16 1388.52 435.22 1388.48 435.37 1388.39 449.93 1388.24 456.19 1388.18
456.96 1388.17 460.55 1388.16 462.98 1388.13 483.91 1388.13 486.14 1388.13
508.95 1388.16 529.72 1388.13 553.67 1388.2 564.06 1388.2 573.4 1388.18
582.81 1388.17 583.45 1388.15 594.01 1388 596.5 1387.96 598.07 1387.94
601.54 1387.88 604.43 1387.84 604.77 1387.96 604.9 1388 605.02 1388.05
605.79 1388.38 606.26 1388.42 607.97 1388.55 611.35 1388.8 612.94 1388.92
614.14 1389 620.12 1389.44 624.65 1389.87 626.17 1390 629.76 1390.14
631.73 1390.21 637.2 1390.44 647.79 1390.15 649.48 1390.08 651.32 1390
651. 35 1390 651.38 1390 651.4 1390 651.64 1390 651.79 1389.99
651.97 1389.98 652.41 1389.91 653.21 1389.78 654.32 1389.62 654.81 1389.55

658.3 1389 658.5 1388.91 659.67 1388.54 668.79 1388.5 671.77 1388.5
695.96 1388.6 701.58 1388.58 706.52 1388.57 711.12 1388.56 719.47 1388.51
723.01 1388.51 728.97 1388.46 768.84 1388.27 788.74 1388 789.77 1386
812.25 1388 812.6 1388 812.75 1388 824.25 1388 835.21 1388
841.36 1388 863.14 1388 867.49 1388 888.63 1388.63 894.2 1388.77

903.1 1389 904.89 1389.18 906.48 1389.33 913.26 1390 917.07 1390.39
922.59 1391 927.23 1391.14 927.76 1391.16 928.64 1391.19 929.53 1391.22
930.68 1391.26 939.77 1391.55 942.98 1391. 65 947.6 1391. 79 950.08 1391.87
953.99 1392 954.16 1392.01 955.07 1392.03 955.59 1392.05 957.69 1392.72
958.57 1393 959.51 1393.28 961.8 1393.94 961.96 1393.98 962.03 1394
964.51 1394.68 965.65 1395 967.3 1395.45 969.39 1396 969.7 1396.14
970.43 1396.47 971.56 1396.9 975. S9 1396.94 980.11 1397 982.36 1397
983. S1 1397 984.13 1397 984.21 1397.01 989.02 1397.09

Manning'S n Values num= 5
Sta n val Sta n Val Sta n Val Sta n Val Sta n Val

••••••*.*****.** ****. *. ** ••••• *.**.*.****•••••••••••••••••• ***••••*••••• ** .**•••
157.82 .025 209.15 .032 239.83 .028 250 .032 281.5 . 025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan .
209.15 281.5 100 100 100 .1 . 3

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

157.82 209.17 1387.57 F
319.35 989.02 1388.51 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 14200

INPUT
Description: Channel Station 47699.16 (Modified to Include GM Access Road

Berm I per Sheet CHC5)
Station Elevation Data num... 37

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
*********.*.**.* ••• **.*.**••••*••••• *****.*•••••••••• *** •••••••••••••••*••••••••

186.44 1386.81 196.49 1386.96 200.01 1387 203.41 1387.05 204.67 1387.06
204.78 1387.03 204.91 1387 205.39 1387.04 207.15 1387.48 209.15 1387.48
239.83 1379.81 250 1379.61 281.5 1387.48 303.67 1387.92 308.27 1386.77
310.89 1387.43 318.32 1387.45 322.43 1387.89 330.47 1387.47 332.87 1387.09
333.75 1387.31 340.75 1387.66 376.75 1388.2 412.75 1387.66 414.72 1387.56
419.75 1387.31 419.92 1387.27 420.35 1387.16 441.75 1388.25 502.75 1390
666 .75 .~ 1391 804.75 1391 809.75 1390 617,75 1390 631~ 75 1391
839.75 1392 845.75 1395

•
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Manning's n Values

Sta n val
num=

Sta n Val
5
Sta n Val Sta n Val Sta n Val

•EllsworthChannel. rep •
•••**.** **'* '* ***. *** '* '* '* *••••••••*•• *•••••••••• **•••••**••••••••*•••••••••• ** '" *•••

186.44 .025 209.15 .032 239.83 .028 250 .032 281.5 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
209.15 281.5 100 100 100 .1 .3

Ineffective Flow num= 2
Sta L Sta R E1ev Perman<ent

186.44 209.06 1387.51 F
303.49 845.75 1387.96 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 14100

INPUT
Description: Channel Station 47799.16
Station Elevation Data num= 111

Sta Elev Sta E1ev Sta Elev Sta Elev Sta Elev
*••***••••*•••*. ****** •• *•• ***•••••****** ••**•••• **.***••••••• *.**.** *••••••••••

186.69 1386.75 202.34 1386.86 204.96 1386.87 204.98 1386.86 207.15 1387.4
209.15 1387.4 239.83 1379.73 250 1379.53 281.5 1387.4 297.5 1387.72
302.1 1386.57 304.62 1387.2 318.16 1387.3 322.52 1387.81 330.35 1387.29

332.57 1386.8 333.6 1387.06 340.6 1387.41 366.65 1387.8 376.6 1387.95
402.5 1387.56 412.6 1387.41 417.62 1387.16 419.6 1387.06 419.63 1387. OS

421.78 1386.69 426.95 1387.99 428.8 1388 431.4 1388.82 433.68 1389.62
436.08 1388.5 437.11 1388.05 437.24 1388 437.43 1387.98 437.51 1387.97
437.56 1387.97 438.59 1387.95 453.65 1387.75 456.36 1387.84 458.74 1387.93
460.39 1388 461.8 1388.06 466.39 1388.25 469.47 1388.55 473.77 1389
473.96 1389.02 474.3 1389.05 476.2 1389.53 478.08 1389.8 479.55 1390
486.25 1390 490.42 1390 495.05 1390 498.04 1389.17 498.57 1389

499.3 1388.77 500.6 1388.35 501.07 1388.2 503.16 1388.14 508.24 1388
510.63 1387.93 513.77 1387.83 517.36 1387.96 518.75 1387.99 519.11 1387.99
519.57 1387.99 519.63 1388 521.49 1387.91 522.78 1387.84 527.41 1387.55
541.52 1387.49 549.41387.44 555.66 i387.45 572.53 1387.57 575.36 1387.56
578.05 1387.45 579.87 1387.37 588.59 1387.01 588.81 1387 588.92 1387
598.86 1386.61 615.08 1386.85 624.92 1387 631.86 1387.11 688.45 1388

695 1388.47 702.13 1388.93 703.18 1389 703.75 1389.32 704.95 1390
705.68 1390.37 706.94 1391 707.96 1391.51 708.93 1392 709.74 1392.41
710.91 1393 711.87 1393.5 712.86 1394 715.35 1394.76 715.8 1395
716.52 1395 717.47 1395 721.31 1395.32 726.78 1395.49 729.01 1395.56
731.76 1395.98 732.24 1396.05 732.95 1395.97 748.35 1395.15 762.37 1394.66
776.67 1394.27

Manning's n values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val

******•• *** ***** ****************** *. ************** ••• *•• ** ••*** *•••• ** ****•• **••
186.69 .025 209.15 .032 239.83 . 028 250 .032 281.5 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
209.15 281.5 100 100 100 .1 .3

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

186.69 209.33 1387.47 F
320.21 776.67 1388.42 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 14000

INPUT
Description: Channel Station 47899.16 (Riprap for Culvert C6)
Station Elevation Data num= 144

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
•• *****.********••*****.**.*********•••• ************.* ••• **.****.***.*.** •••••••

156.86 1386.04 166.01 1386.36 167.88 1386.43 172.06 1386.56 183.85 1386.71
191.98 1386.84 199.45 1386.94 199.91 1386.92 200.26 1386.91 203.34 1386.36
205.38 1386 206.46 1386.86 234.91 1379.75 250 1379.45 265.09 1379.75
291.49 1386.35 307.49 1386.67 309.68 1387.22 317.92 1387.29 322.01 1387.89
330.74 1387.36 333.35 1386.71 333.45 1386.74 340.45 1387.09 376.45 1387.7
412.45 1387.09 419.45 1386.74 422.45 1386.24 427.88 1387.6 428.48 1387.86
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429.19 1388 429.6 1388.13 430.24 1388.33 432.4 1389 432.95 1389.17
433.25 1389.27 433.35 1389.3 433.37 1389.17 433.39 1389 439.91 1388.61
444.48 1388.34 445.99 1388.25 451.94 1388 459.15 1387.38 460.55 1387.25
460.91 1387.21 461.24 1387.13 462.93 1387.14 470.45 1387.14 472.51 1387.14

474.4 1387.14 474.sa 1387.14 476.12 1387.14 483.96 1387.13 484.59 1387.13
485.32 1387.13 485.87 1387.14 487.13 1387.15 488.33 1387.16 489.45 1387.16
493.82 1387.27 494.16 1387.28 495.68 1387.3 496.09 1387.32 497.5 1387.34
497.97 1387.36 498.52 1387.39 499.78 1387.41 500.41 1387.44 500.94 1387.47
501.57 1387.49 502.32 1387.53 503.24 1387.55 504.04 1387.59 504.44 1387.59
505.34 1387.64 506.42 1387.69 506.62 1387.69 507.79 1387.74 507.87 1387.75
507.94 1387.75 508.8 1387.79 509.25 1387.79 509.3 1387.78 510.62 1387.77
511.76 1387.76 512.04 1387.74 513.1 1387.73 514.05 1387.72 514.48 1387.7
515.33 1387.69 515.89 1387.65 516.63 1387.63 517.3 1387.58 517.92 1387.55
518.76 1387.48 519.23 1387.45 520.26 1387.36 520.55 1387.34 521. 83 1387.22
521.91 1387.21 522.35 1387.17 524.58 1387.21 527.02 1387.25 528.84 1387.28
529.88 1387.3 537.68 1387.53 539.45 1387.42 540.12 1387.38 541.68 1387.28
546.11 1387 548.25 1386.87 552.65 1386.59 558.04 1386.69 564.11 1386.8
575.46 1387 594.43 1387.33 604.28 1387.51 608.23 1387.58 609.81 1387.6
611.15 1387.63 612.31 1387.65 613.31 1387.67 614.2 1387.68 614.98 1387.7
629.97 1387.96 630.54 1387.98 631.33 1388 632.69 1388.28 646.09 1389.88
646.77 1390.03 646.88 1390.05 654.68 1391.24 661.28 1392.25 666.94 1393.11
671.84 1393.85 676.12 1394.5 679.9 1395.08 683.26 1395.59 683.51 1395.63
695.61 1394.22 705.49 1393.7 714.51 1393.39 727.26 1393.05

Manning •s n Values nurn= 5
Sta n Val Sta n Val Sta n Val sta n Val sta n Val

********************* *.... **** .... **************** .. ******** .... *** ** .. ************ *******
156.86 .025 206.46 .04 234.91 .04 265.09 .032 291.49 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan .
206.46 291.49 100 100 100 .1 . 3

Ineffective Flow num= 1
Sta L Sta R Elev Permanent

156.86 206.44 1386.86 F

CROSS SECTION

RIViR: River
REACH: Ellsworth RS: 13900

INPtIT
Description: Channel Station 47999.16
Station ilevation Data nurn= 110

Sta Elev sta Elev Sta Elev Sta Elev Sta Elev
******* *** .. *** .. ** ** * .... * ** ********** ........ ** *.... ************ * .. ** ** .... ******* .... ************

148.1 1386 150.3 1385.85 156.8 1385.4 163.75 1385.64 166.11 1385.71
172.45 1385.89 176.39 1386 195.74 1386.76 198.61 1386.87 198.64 1386.87
200.06 1386.88 201.04 1386.69 204.57 1366 205.97 1386.9 234.91 1379.67

250 1379.37 265.09 1379.67 291.49 1366.27 307.49 1386.59 309.72 1387.15
318 1387.18 321.23 1387.83 323.48 1387.75 328.45 1386.5 330.29 1386.04

333.29 1386.54 340.29 1386.89 376.29 1387.61 412.29 1386.89 417.32 1386.64
419.29 1386.54 420.14 1386.4 422.29 1386.04 423.31 1386.3 426.2 1387.02
428.22 1387.59 429.65 1388 430.31 1388.19 431. 59 1388.56 432.89 1388.94
433.02 1388.97 434.88 1388.52 436.09 1388.18 436.9 1388 437.15 1388
442.77 1387.56 445.91 1387.34 447.52 1387.23 449.63 1387 452.66 1386.77
460.7 1386.12 461.82 1386.1 463.81 1386.11 467.47 1386.39 470.94 1386.67

477.69 1386.79 478.56 1386.81 479.93 1366.83 481.77 1386.87 484.42 1386.92
487.1 1386.97 488.88 1387 489.08 1387 491 1387.04 492.68 1387.07

498.86 1387.18 500.36 1387.2 501.29 1387.22 501.92 1387.23 502.38 1387.24
502.71 1387.25 504.82 1387.28 508.33 1387.23 551.17 1387.28 551. 51 1387.28

555 1387.3 568.13 1387.73 576.39 1388 576.99 1388 577.04 1388
577.09 1388 577.13 1388 591.84 1388.51 592.75 1388.54 605.76 1389

605.8 1389 606.17 1389.02 606.87 1389.05 608.81 1389.48 610.28 1389.81
611. 97 1390.2 612.96 1390.43 613.61 1390.58 620.77 1392.39 623.65 1393.09
626.43 1393.42 629.79 1394.17 630.34 1394.29 631.67 1394.49 632.8 1394.66
633.78 1394.81 634.64 1394.94 635.39 1395.05 636.06 1395.15 636.66 1395.24

636.7 1395.25 6S9 1392.7 664.11 1392.44 668.81 1392.28 676.19 1392.1

Manning IS n Values num= 5
Sta n val Sta n Va! sta n val sta n Val Sta n Val

* .... *** ........ *** *** .... ** **** *** .... ** .... ************** ********** .... * ** ...... *** .... ******* * .. **********
148.1 .025 205.97 .032 234.91 .028 265.09 .032 291.49 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan .
205.97 291.49 100 100 100 .1 . 3

Ineffective Flow nurn=
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Sta L Sta R Elev Permanent

321.07 676.19 1388.34 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 13800

INPUT
Description: Channel Station 48099.16
Station Elevation Data num= 204

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
**'* '* ******. **************** •••• ****. *********** ••• *'* '* *********** ***** ******** ***

133.73 1386 136.64 1385.94 155.32 1385.63 158.37 1385.59 159.03 1385.58
159.45 1385.57 159.73 1385.57 161.33 1385.52 164.3 1385.65 172.25 1386
182.95 1386.45 196.03 1387 198.56 1387.11 198.81 1387.12 199.14 1387.03
199.27 1387 201.57 1386.37 202.91 1386 204.26 1387.25 234.91 1379.59

250 1379.29 265.09 1379.59 291.49 1386.19 307.49 1386.51 312.43 1387.74
315.21 1387.76 321.73 1388.28 329.2 1387.63 333.01 1386.64 333.14 1386.67
340.14 1387.02 376.14 1387.74 412.14 1387.02 417.17 1386.77 419.14 1386.67
419.99 1386.53 422.14 1386.17 428.67 1387.8 429.63 1388 431.18 1388.34
432.75 1388.7 434 1388.55 434.7 1388.46 438.78 1388 442.95 1387.54
447.88 1387 450.14 1386.75 451.06 1386.65 457.12 1386 457.56 1385.95
460.01 1385.7 464.69 1385.66 465.92 1385.66 468.06 1385.95 468.16 1385.97
468.28 1385.99 468.37 1386 468.52 1386.02 468.88 1386.07 469.21 1386.11
469.5 1386.15 470.99 1386.35 473.03 1386.62 474.39 1386.81 476.03 1386.83

476.26 1386.83 478.58 1386.86 479.67 1386.88 481.42 1386.9 484.36 1386.94
485.43 1386.95 486.13 1386.96 468.77 1386.99 490 1387 490.01 1387
490.02 1387 490.03 1387 490.06 1387 490.07 1387 490.08 1387

490.1 1387 491.48 1387.02 491.83 1387.02 492.17 1387.03 502.36 1387.76
505.69 1387.93 506.46 1387.92 521.14 1387.3 523.72 1387.11 528.33 1387.19
542.07 1387.5 547.32 1387.1 547.67 1387.07 548.05 1387.04 548.47 1387.01
548.58 1387 548.71 1386.99 548.89 1386.98 549.12 1386.96 550.11 1386.65
552.18 1366 554 1385.33 554.89 1365 555.06 1384.94 556.02 1384.58
556.17 1384.6 556.32 1384.63 556.79 1384.7 557.76 1384.91 556.17 1385
558.18 1385 556.45 1385.06 558.65 1385.1 558.79 1385.13 558.91 1385.15

559 1385.17 559.08 1385.19 559.15 1385.2 559.39 1385.25 559.5 1385.26
559.61 1385.28 559.67 1385.29 560.01 1385.34 562.2 1385.66 564 1385.89
564.63 1385.97 566.01 1385.47 566.19 1385.4 566.43 1385.53 566.6 1385.62
567.29 1386 567.48 1386.1 567.57 1386.15 567.86 1386.31 569.11 1387
569.22 1387.06 569.45 1387.18 569.59 1387.26 569.68 1387.31 569.75 1387.35
569.8 1387.38 569.83 1387.4 569.87 1387.41 569.91 1387.44 569.95 1387.46

569.96 1387.46 569.97 1387.47 570.16 1387.57 570.35 1387.66 570.44 1387.7
570.67 1387.8 571.14 1388 572.94 1388.78 573.27 1388.92 573.45 1389
575.36 1389.83 575.75 1390 577.62 1390.81 578.06 1391 579.9 1391.8
580.37 1392 582.2 1392.79 582.67 1393 584.49 1393.79 584.98 1394
586.46 1394.64 586.65 1394.73 586.85 1394.81 587.8 1394.83 588.04 1394.84
588.68 1394.85 592.62 1394.93 596.53 1395 600.31 1395.07 600.B3 1395. 08
600.87 1395.07 601.21 1395 603.04 1394.6 605.8 1394 608.33 1393.45
610.39 1393 614.86 1392.03 614.99 1392 616.97 1391.57 617.62 1391. 43
618.86 1391.16 619.79 1391.11 620.66 1391.07 622.14 1391 622.32 1390.99
623.72 1390.91 623.79 1390.91 623.85 1390.92 623.99 1390.92 624.02 1390.93
624.05 1390.93 624.06 1390.93 624.06 1390.93 637.24 1390.75 638.41 1390.74
639.17 1390.75 639.93 1390.76 640.67 1390.78 658.79 1391.09

Manning's n values nurn=
Sta n Val Sta n Val Sta n val Sta n val Sta n val

*************************.*.*'**.***'***********.***'*********'*********************
133.73 .025 204.26 .032 234.91 . 028 265.09 . .032 291.49 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
204.26 291. 49 96.87 100 101.06 .1 .3

Ineffective Flow nurn. 1
Sta L Sta R Elev Permanent

320.88 658.79 1388.21 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 13700

INPUT
Description: Channel Station 48199.16
Station Elevation Data nurn= 161

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
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EllsworthChannel. rep..................................................................................................................................................................................................
148.71 1386 156.42 1385.97 158.44 1385.98 160.9 1385.97 161.18 1385.98
161. 34 1385.98 161.79 1385.97 162.79 1385.99 163.18 1386 171.92 1386.21
187.99 1386.59 199.64 1386.88 200.19 1386.65 201.45 1386.12 201. 73 1386
202.68 1385.92 205.2 1386.94 234.91 1379.51 250 1379.21 265.09 1379.51
291.49 1386.11 307.49 1386.43 313.68 1387.97 315.83 1387.96 320.33 1388.38
328.66 1387.74 332.35 1386.7 333.05 1386.87 340.05 1387.22 376.05 1387.94
412.05 1387.22 413.49 1387.15 419.05 1386.87 419.66 1386.77 422.05 1386.37
427.64 1387.77 429.04 1388.12 429.12 1388 430.06 1388.11 433.32 1388.49
433.33 1388.49 433.33 1388.5 433.34 1388.5 433.59 1388 442.23 1387.19
444.26 1387 455.88 1386.01 455.98 1386 458.42 1385.8 459.72 1385.69
461. 86 1385.68 463.2 1385.67 468.21 1385.61 468.3 1385.64 469.48 1386
470.05 1386.2 471.76 1386.78 471. 81 1386.79 471.84 1386.81 471.86 1386.81
471.87 1386.82 471.89 1386.82 471.9 1386.83 471.99 1386.86 473.03 1386.86
483.72 1386.92 483.95 1386.94 485.23 1387 494.7 1387.42 498.99 1387.65
505.14 1387.07 505.88 1387 506.38 1386.95 508.23 1386.77 516.06 1386.96
517.7 1387 519.42 1387.04 520.5 1387.07 525.55 1387.19 526.94 1387.22
527.3 1387.23 527.33 1387.23 527.73 1387.24 527.8 1387.18 527.95 1387.06

528.01 1387 528.08 1386.95 528.45 1386.64 529.28 1386 530.42 1385.16
530.64 1385 530.75 1384.91 532 1384 532.38 1383.72 532.94 1383.31
535.11 1383.31 538.64 1383.28 541.03 1383.46 544.83 1383.76 545.12 1383.78
545.3 1383.8 545.31 1383.81 545.33 1383.82 545.57 1384 546.07 1384.36

546.97 1385 547.91 1385.67 548.37 1386 549.01 1386.45 549.78 1387
550.29 1387.36 551.04 1387.89 551.14 1387.93 551.31 1388 552.46 1388.46
553.79 1389 555.67 1389.76 556.26 1390 558.21 1390.78 558.74 1391
559.15 1391.16 561. 22 1392 561.63 1392.16 563.7 1393 564.09 1393.16
565.69 139'3.81 566.18 1394 567.6 1394.58 567.73 1394.63 567.86 1394.68
568.27 1394.69 570.4 1394.74 580.44 1394.99 581.96 1394.66 583.58 1394.32
585.06 1394 588.17 1393.34 589.75 1393 592.28 1392.46 594.36 1392.02
594.46 1392 595.47 1391.79 597.09 1391.44 602.32 1391.18 602.58 1391.17
602.84 1391.15 603.01 1391.13 603.15 1391.12 603.94 1391 603.99 1391
604.19 1391 604.22 1391 604 .24 1391 606.61 1390.77 606.68 1390.77
606.75 1390.76 606.81 1390.77 606.86 1390.76 608.05 1390.67 608.15 1390.65
636.33 1391.14

Manning's n Values num= 5
sta n Val Sta n Val Sta n Val Sta n Val Sta n Val

• *.............................................................................................*..............
148.71 .025 205.2 .032 234.91 .028 265.09 .032 291.49 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
205.2 291.49 98.65 100 101.34 .1 .3

Ineffective Flow num= 1
Sta L Sta R Elev permanent

321. 76 636.33 1388.3 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 13600

INPUT
Description: Channel Station 48299.16
Station Elevation Data num= 203

sta Elev Sta Elev Sta Elev Sta E1ev Sta Elev
...........................................................................................................................................

133.74 1386 143.91 1385.96 154.31 1385.88 156.13 1385.88 162.29 1385.8
166.5 1385.93 169.13 1386 180.61 1386.31 191.5 1386.59 192.58 1386.62

199.46 1386.79 200.24 1386.59 201. 02 1386.39 202.56 1386 205.16 1386.86
234.91 1379.43 250 1379.13 265.09 1379.43 291.49 1386.03 307.49 1386.35
312.94 1387.71 318.31 1387.74 322 1388.33 331.72 1387.4 334.11 1386.84
335.06 1387.08 342.01 1387.43 342.06 1387.43 344.8 1387.48 378.08 1388.15
414.1 1387.43 419.65 1387.16 421.11 1387.09 423.45 1386.69 424.11 1386.59

425.22 1386.86 429.5 1387.93 430.43 1387.97 430.55 1388 430.66 1388.01
430.81 1388.02 434.68 1388.3 434.69 1388.15 434.71 1388 437.8 1387.7
445.06 1387 445.65 1386.96 446.3 1386.91 447.09 1386.85 454.5 1386.32
455.11 1386.28 456.27 1386.2 458.98 1386 459 1386 459.03 1386
461.14 1385.84 464.51 1385.59 467.23 1385.54 469.72 1385.49 471.74 1385.89
472.01 1385.94 472.32 1386 472.42 1386.02 473.09 1386.14 474.96 1386.49
482.86 1386.62 488.07 1386.7 493.67 1386.78 495.02 1386.97 495.21 1387
495.26 1387 495.27 1387 495.28 1387 497.44 1387.28 497.52 1387.29
497.59 1387.3 497.66 1387.3 498.41 1387.38 498.47 1387.39 498.54 1387.4
498.6 1387.4 498.66 1387.41 499.8 1387.53 499.83 1387.53 499.86 1387.53
500.7 1387.62 501.31 1387.55 501.76 1387.5 502.97 1387.34 505.73 1387

505.81 1387 50S.83 1387 505.85 1387 505.87 1387 505.89 1387
505.91 1387 505.95 1387 505.96 1387 505.97 1387 506 1387
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506.16 1386.98 506.28 1386.96 506.37 1386.95 506.44 1386.94 506.5 1386.93
506.81 1386.89 506.94 1386.88 507 1386.87 507.14 1386.86 508.8 1386.9
513.55 1387 513.67 1387 513.86 1387 517.87 1387.08 518.95 1387.1
521.04 1387.16 521.18 1387.03 521.22 1387 521.94 1386.35 522.33 1386
522.61 1385.76 523.45 1385 523.87 1384.6.3 524.58 1384 525.14 1383.5

525.7 1383 525.96 1382.77 525.99 1382.74 530.51 1382.67 531.38 1382.66
532.08 1382.71 535.85 1383 536.16 1383.02 536.98 1383.08 537.59 1383.53
538.24 1384 539.04 1384.58 539.62 1385 540.54 1385.66 541 1386
541.53 1386.38 542.38 1387 542.57 1387.13 543.72 1387.95 543.76 1387.97
543.84 1388 545.42 1388.64 546.31 1389 547.19 1389.35 548.81 1390
550.04 1390.49 550.89 1390.83 551.32 1391 552.2 1391. 35 553.84 1392
554.09 1392.1 556.35 1393 556.87 1393.21 558.86 1394 560.03 1394.46
560.32 1394.58 560.64 1394.71 562.79 1394.76 566.85 1394.87 571.97 1395
572.53 1395.01 573.03 1395.03 573.1 1395.01 573.16 1395 574.07 1394.8
577.65 1394 581. 08 1393.24 582.14 1393 586.01 1392.13 586.6 1392
586.64 1391.99 589.23 1391.41 593.26 1391.1 594.56 1391 594.61 1391
594.96 1390.97 594.99 1390.96 595.04 1390.96 595.05 1390.96 595.08 1390.95
595.14 1390.94 595.18 1390.94 595.22 1390.94 595.22 1390.93 595.25 1390.93
595.26 1390.93 596.33 1390.84 596.54 1390.82 604.91 1390.96 606.39 1390.96
608.07 1390.97 638.53 1391.03 640.55 1391.03 642.55 1391.02 644.51 1391.01
646.43 1391.01 647.85 1391. 06 651. 8 1391.07

Manning I s n Values num- 5
Sta n Val Sta n Val Sta n Val Sta n Val sta n Val

**-* ******************** ** *** ***** - *-************** - ************** ** ************
133.74 .025 205.16 .032 234.91 .028 265.09 .032 291. 49 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
205.16 291.49 99.78 100 100.25 .1 .3

Ineffective Flow num= 1
Sta L Sta R Elev Permanent

321.65 651.8 1388.25 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 13500

INPUT
Description: Channel Station 48399.16
Station Elevation Data num= 175

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
**************************** •• *** •• *** •••• ** ••• **************.******************

152.49 1386 154.38 1386 162.09 1386 163.82 1386.01 164.84 1386
165.19 1386 166.8 1386 167.76 1385.99 181.4 1386.38 184.3 1386.46
198.71 1386.9 200.11 1386.55 200.93 1386.35 202.31 1386 204.18 1387.03
234.91 1379.35 250 1379.05 265.09 1379.35 291. 49 1385.95 307.49 1386.27
313.23 1387.7 321.76 1387.75 326.3 1388.43 336.46 1387.31 337.75 1386.93
339.16 1387.28 339.34 1387.29 346.16 138'7.63 348.15 1387.67 382.19 1388.35
389.07 1388.22 418.23 1387.64 420.29 1387.53 425.23 1387.29 426.31 1387.02
426.85 1386.88 427.89 1387 436.14 1387.84 437.73 1388 437.84 1388.01
437.87 1388.01 437.91 1388.02 437.96 1388.02 437.98 1388.02 438.15 1388.04
438.78 1388.11 438.78 1388.08 438.79 1388 439.46 1387.92 440.93 1387.75
441.94 1387.63 442.38 1387.58 442.75 1387.54 443.41 1387.46 447.24 1387
454.42 1386.54 463.02 1386 466.06 1385.79 466.79 1385.74 467.83 1385.7
472.22 1385.49 475.01 1385.88 475.9 1386 477.55 1386.22 477.62 1386.23
477,69 1386.24 478.22 1386.26 496.39 1386.71 498.47 1386.73 498.58 1386.73
505.86 1386,79 514.44 1386.86 521. 91 1386.93 522.66 1386.23 522.9 1386
523.45 1385.49 523.99 1385 524.23 1384.78 525.09 1384 525.94 1383.24

526.2 1383 526.41 1382.81 527.05 1382.23 530.26 1382.09 532 1382
533.41 1381.92 533.71 1381.9 533.83 1381.91 534.05 1381.92 535.11 1382
536.55 1382.1 539.27 1382.29 539.58 1382.57 539.94 1382.88 540.07 1383
540,29 1383.19 540.74 1383.6 541.19 1384 541.65 1384.36 542.2 1384.78
542.47 1385 542.73 1385.19 543.84 1386 544.65 1386.6 545.21 1387
545.32 1387.08 545.42 1387.16 546.12 1387.43 547,53 1388 548.69 1388.46
550,02 1389 550.03 1389 551.19 1389.46 552.54 1390 554.4 1390.73
555.07 1391 556.07 1391.39 557.65 1392 559.4 1392.68 560.22 1393
560.73 1393.2 562.8 1394 563.28 1394.19 563.38 1394.22 564.56 1394.26
569.71 1394.44 575.96 1394.63 577.49 1394.29 578.77 1394 579.02 1393.94
583.25 1393 583.43 1392.96 586.62 1392.24 587.72 1392 587.88 1391.96
592.19 1391 593.21 1390.77 593.35 1390.74 593.44 1390.72 593.69 1390.71
594.59 1390.7 597.4 1390.64 597.41 1390.61 597.42 1390.61 597.45 1390.59
597.48 1390.58 597.51 1390.57 597.54 1390.56 597.59 1390.55 597.62 1390.53
597.66 1390.52 597.7 1390.51 597.74 1390.5 597.77 1390.49 597.82 1390.44
597.86 1390.43 597.91 1390.39 597.96 1390.39 59'8.01 1390.36 598.07 1390.36
598.12 1390.33 598.17 1390.33 598.22 1390.33 598.27 1390.29 598.31 1390.29
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598.35 1390.26 598.39 1390.25 617.73 1390.3 619.64 1390.29 620.79 1390.28
621. 44 1390.28 623.23 1390.26 625 1390.2? 626.76 1390.23 633.51 1390.21

Manning's n Values num= 5
Sta n Val Sta n val Sta n val Sta n Val Sta n Val

*********************************************** •• *******************************
152.49 .025 204.18 .032 234.91 .028 265.09 .032 291.49 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
204.18 291.49 100.01 100 100 .1 .3

Ineffective Flow num= 1
Sta L Sta R Elev permanent

320 633.51 1387.86 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 13400

INPUT
Description: Channel Station 48499.16
Station Elevation Data num= 151

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
**** ****** ****************************** ************* *** *********** *************

140.36 1386 145.5 1386.37 161.81 1386.23 166.65 1386.24 169.5 1386.17
171.27 1386.12 171.29 1386.12 171.34 1386.12 171. 39 1386.12 171.4 1386.12
171.43 1386.12 199.16 1386.47 200.04 1386.49 200.18 1386.45 200.34 1386.41
201. 99 1386 203.74 1385.86 205.56 1386.61 234.91 1379.27 250 1378.97
265.09 1379.27 291.49 1385.87 307.49 1386.19 313.22 1387.62 319.26 1387.52

330.6 1388.16 341.52 1387.03 341.57 1387.04 343.31 1387.47 350.32 1387.82
380.72 1388.43 386.35 1388.54 412.9 1388.02 422.38 1387.83 427.21 1387.59
429.38 1387.48 430.96 1387.08 431.77 1386.88 432.85 1387 436.04 1387.29
442.94 1387.92 447.21 1387.27 449.55 1387 457.8 1386.5 465.28 1386
466.04 1385.95 473.05 1385.54 477.36 1385.23 478.02 1385.19 478.97 1385.43
479.65 1385.61 481.2 1386 481.46 1386.07 481.8 1386.15 482.25 1386.27
489.18 1386.05 490.74 1386 491.07 1386 491. 55 1385.99 491. 82 1385.99
492.83 1385.96 494.13 1385.98 494.36 1385.98 494.7 1385.99 495.2 1385.99
496.03 1385.99 496.87 1386 497.83 1386.02 499.46 1386.05 500.45 1386.07
503.02 1386.11 508.67 1386.34 508.99 1386.35 509.34 1386.36 509.74 1386.38

510.2 1386.4 524.28 1387 524.29 1387 524.31 1387 525.09 1387.03
525.66 1387.06 525.69 1387.03 525.72 1387 526.26 1386.44 526.68 1386
527.43 1385.22 528.25 1384.38 528.62 1384 528.69 1383.92 528.93 1383.67
529.06 1383.53 529.54 1383 529.81 1382.7 529.84 1382.67 530.16 1382.66
535.05 1382.56 540.38 1382.97 540.75 1383 540.99 1383.02 542.43 1383.13
543.99 1383.25 544.45 1383.57 545.05 1384 546.13 1384.75 546.48 1385
547.01 1385.37 547.92 1386 548.98 1386.74 549.35 1387 549.42 1387.05
549.69 1387.24 550.01 1387.36 551.21 1387.83 551. 66 1388 551.87 1388.08
554.24 1389 556.07 1389.71 556.82 1390 559.06 1390.87 559.4 1391
560.75 1391. 52 561. 99 1392 562.93 1392.37 564.56 1393 565.14 1393.23
566.83 1393.9 568.72 1393.95 570.23 1394 571.19 1394.03 573.66 1394.1
579.28 1394.28 580.5 1394.03 580.65 1394 581.65 1393.79 585.46 1393
586.61 1392.76 590.27 1392 591.72 1391.7 595.08 1391 598.16 1390.36
598.6 1390.27 598.95 1390.19 599.11 1390.18 599.23 1390.16 599.57 1390.12
600.6 1390 601. 44 1389.9 602.4 1389.79 604.63 1389.52 604.67 1389.53

625.24 1389.72

Manning's n values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val

********************************************************************************
140.36 .025 205.56 .032 234 .91 .028 265.09 .032 291.49 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
205.56 291.49 102.36 100 97.83 .1 .3

Ineffective Flow num= 1
sta L Sta R Elev Permanent

319.44 625.24 1387.54 F

CROSS SECTION

RIVER: River
REACH: Ell sworth RS: 13300

INPUT
Description: .. Channel Station 48599.16
Station Elevation Data num= 142

•
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• • •E11sworthChanne1.rep
Sta Elev Sta Elev sta Elev Sta E1ev sta E1ev

• ** * ............................* .................... ** "'. * *..... '" '" .......... *** .... ** ... *. '" "'**.** .... '" "' ..... '" ** ***** "'* '" *
142.67 1386 150.77 1386.58 171.81 1386.4 173.04 1386.38 174.29 1386.41
193.34 1386.82 197.15 1386.91 199.03 1386.44 200.79 1386 201.34 1385.86
203.36 1387.07 234.91 1379.19 250 1378.89 265.09 1379.19 291.49 1385.79
307.49 1386.11 310.92 1386.96 320.18 1386.73 329.2 1386.87 33 ... 88 1387.68
344.68 1386.95 345.05 1387.05 346.79 1387.48 347.98 1387.54 353.79 1387.83
359.42 1387.94 389.79 1388.55 422.8 1387.89 425,8 1387.83 432.29 1387.51

432.8 1387.48 433.03 1387.42 436.1 1386.65 438.42 1387 442.63 1387.44
444.26 1387.61 445.48 1387.73 446.63 1387.63 453.83 1387 459.43 1386.51
465.18 1386 473.54 1385.26 476.45 1385 476.9~ 1384.96 478.07 1384.86
478.84 1384.79 479.48 1384 .95 479.65 1385 482.01 1385.58 483.74 1386
483.98 1386.06 484.21 1386.11 491.2 1386.1 498.56 1386.09 502.37 1386.06
506.51 1386.05 509.17 1386.02 524.31 1386.18 524.42 1386.18 525.01 1386.2
525.24 1386.05 525.32 1386 526 1385.57 526.89 1385 528.09 1384.26
528.51 1384 528.55 1383.97 529.13 1383.62 531. 9 1383.5 533.35 1383.43
536.97 1383.54 545.53 1383.8 545.7 1383.91 545.83 1384 546.13 1384.2
547.32 1385 547.64 1385.22 548.59 1385.85 548.81 1386 549.06 1386.17
549.23 1386.29 550.17 1386.92 550.29 1387 550.44 1387.09 550.48 1387.11
551.41 1387.42 551.91 1387.58 553.22 1388 553.45 1388.08 556.31 1389
558.27 1389.64 S59.4 1390 560.46 1390.35 562.48 1391 563.82 1391. 43
565.57 1392 568.1 1392.82 568.66 1393 569.22 1393.18 569.9 1393.4
577.13 1393.83 579.99 1394 580.49 1394.03 580.8 1394.05 580.87 1394. OS
580.89 1394.05 581.13 1394 583.24 1393.58 586.2 1393 588.37 1392.57
591.27 1392 593.94 1391.47 596.34 1391 601.3 1390.02 601.41 1390
602.28 1389.83 602.4 1389.8 602.49 1389.79 602.88 1389.75 607.4 1389.35
607.46 1389.36 607.58 1389.37 607.69 1389.39 607.74 1389.39 607.85 1389.4
607.96 1389.41 608.05 1389.41 608.12 1389.39 608.19 1389.37 608.25 1389.35
608.32 1389.34 608.44 1389.34 608.51 1389.32 608,'57 1389.31 608.63 1389.3
608.68 1389.29 608.73 1389.28 608.78 1389.27 608.82 1389.26 608.86 1389.26
608.87 1389.26 627.02 1389.04

Manning'S n Values nurn= 5
Sta n Val Sta n Val sta n val Sta n Val sta n Val

*.* * **.......................................... ** ............. ****.* •• *'" **** ... **.* ...... * * *** ......... **** ••• *** ********** **
142.67 .025 203.36 .032 234.91 .028 265.09 .032 291.49 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
203.36 291.49 103.02 100 97.3 .1 .3

Ineffective Flow nurn= 1
Sta L Sta R Elev Permanent
316.1 627.02 1386.84 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 13200

INPUT
Description: Channel Station 48699.16
station Elevation Data nurn= 127

Sta Elev Sta Elev Sta E1ev Sta Elev Sta E1ev
*** ......... * ... ***** ......... **** ...... ****.**** ... ** ... ** ... ******** ................................. *.... * ...... * ...................... **** ... **.

185.4 1386.1 189.45 1386 189.64 1386 190.04 1385.99 202.54 1385.71
204.05 1385.33 205.12 1385.07 205.39 1385 205.61 1385 206.03 1385.59
206.51 1385.71 208.51 1385.71 234.91 1379.11 250 1378.81 265.09 1379.11
291.49 1385.71 307.49 1386.03 308.85 1386.37 328.89 1386.55 334.56 1387.16
342.97 1386.68 345.28 1387.26 352.28 1387.61 388.32 1388.34 421.61 1387.68
424.36 1387.62 431.08 1387.29 431.37 1387.27 431.45 1387.25 433.81 1386.67
434.97 1387 438.01 1387 439.15 1387.1 445.1 1387.56 448.95 1387.25
452.18 1387.04 452.74 1387 457.15 1386.66 465.89 1386 471.27 1385.59
477.77 1385.1 482.31 1385.54 485.7 1385.88 488.6 1385.91 495.08 1386
497.58 1386.02 504.72 1386.09 511.1 1386.01 512.19 1386 526.41 1385.62
528.66 1385.55 529.59 1385.53 529.73 1385.52 530.45 1385.34 531.38 1385.11
531.81 1385 532 1384.95 532.42 1384.86 533.4 1384.64 533.79 1384.73
533.83 1384.74 533.9 1384.76 534.66 1385 534.7 1385 534.71 1385
536.81 1385.7 536.86 1385.71 536.91 1385.73 537.2 1385.84 543.85 1385.91

546.8 1385.94 547.13 1385.94 547.3 1386 547.45 1386.05 549.93 1386.89
550.25 1387 552.58 1387.79 553.2 1388 554.08 1388.3 556.15 1389
558.18 1389.69 559.1 1390 560.14 1390.35 562.05 1391 563.92 1391. 63

565 1392 565.31 1392.1 567.95 1393 568.33 1393.13 568.8 1393.29
576.23 1393.83 578.57 1394 579.38 1394.06 579.42 1394.06 579.43 1394.06
579.75 1394 580.54 1393.85 585.09 1393 590.14 1392.05 590.41 1392
590.5 1391.98 595.72 1391 597.23 1390.71 598.72 1390.43 600.57 1390.4
601.3 1390.38 602.52 1390.22 603.19 1390.14 604.23 1390 605.48 1389.84

606.55 1389.7 606.9 1389.66 607.06 1389.63 607.53 1389.57 607.62 1389.55
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607 .65 1389.54
608.09 1389.33

608.4 1389.14

607.77 1389.51
608.16 1389.29
628.44 1389.25

607.87 1389.48
608.22 1389.25

607.95 1389.43
608.28 1389.22

EllsworthChannel . rep
608.02 1389.37
608.34 1389.18

Manning's n Values num= 5
Sta n Val Sta n Val Sta n val Sta n Val Sta n Val

**************************-****************-************************************
185.4 .025 208.51 .032 234.91 .028 265.09 .032 291. 49 .025

Bank Sta: Left Right
208.51 291.49

Ineffective Flow nurn:
Sta L Sta R Elev

388.37 628.44 1388.34

CROSS SECTION

RIVER: River
REACH: Ellsworth

Lengths: Le f t Channe1
103.09 100

1
Permanent

F

RS: 13100

Right
97.23

Coeff Contr.
.1

Expan.
.3

INPUT
Description: Channel Station 48799.16 .
Station Elevation Data nurn: 130

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
*******************************-*****************-*************-****************

173.6 1386 174.16 1385.96 178.64 1385.59 199.3 1385.39 201.83 1385.36
202.22 1385.36 203.6 1385.35 204.12 1385.22 205 1385 205.39 1385.35
208.51 1385.63 234.91 1379.03 250 1378.73 265.09 1379.03 291.49 1385.63
307.49 1385.95 312.09 1384.8 316.46 1385.89 322.26 1385.95 328.24 1386.72
336.18 1386.38 336.36 1386.32 338.23 1386.79 345.25 1387.14 349.71 1387.24
381.35 1387.88 417.44 1387.17 424.46 1386.83 425.44 1386.58 432.31 .. 1387
436.65 1387.27 438.46 1387.38 438.8 1387.22 438.87 1387 438.93 1387

439 1387 439.06 1387 439.11 1387 439.13 1387 439.14 1387
439.7 1387 439.79 1387 440.78 1387 441.19 1387 443.03 1387

452 1386.51 458.05 1386.22 459.34 1386.16 462.56 1386 463.72 1385.95
466.76 1385.82 472.24 1385.91 475.84 1385.93 478.43 1385.81 485.45 1385.53
497.52 1385.52 502.88 1385.51 509.99 1385.46 515.62 1385.42 524.92 1385.36
534.05 1385.48 537.85 1385.53 541. 06 1385.57 541.28 1385.66 541.52 1385.74

542.2 1386 543.68 1386.56 544.85 1387 547.07 1387.84 547.5 1388
548.66 1388.44 550.06 1388.97 550.15 1389 552.47 1389.86 552.84 1390
555.28 1390.9 555.55 1391 556.09 1391.2 558.26 1392 559.53 1392.47
560.98 1393 561.22 1393.09 562.6 1393.6 566.59 1393.82 567.64 1393.88
569.65 1394 570.74 1394.06 572.47 1394.17 573.3 1394.21 573.73 1394.11
574.23 1394 576.24 1393.54 578.61 1393 582.12 1392.2 582.98 1392
584.84 1391.58 587.35 1391 588.44 1390.75 590.05 1390.38 591.7 1390
592.35 1389.85 592.64 1389.78 593.03 1389.79 594.48 1389.77 595.3 1389.76
595.67 1389.76 595.73 1389.75 596.15 1389.69 596.49 1389.64 596.77 1389.6
597.03 1389.57 597.9 1389.44 598.1 1389.41 598.28 1389.39 598.45 1389.36
598.74 1389.32 598.91 1389.29 599.05 1389.27 599.17 1389.25 599.28 1389.23
599.38 1389.21 599.47 1389.2 599.55 1389.18 599.62 1389.17 599.68 1389.16
599.77 1389.14 600.62 1389.02 600.69 1389.01 600.74 1389 622.39 1389.19

Manning's n Values nurn: 5
Sta n val Sta n Val Sta n Val Sta n Val Sta n Val

********************************************************************************
173.6 .025 208.51 .032 234.91 .028 265.09 .032 291.49 .025

Bank Sta: Left Right
208.51 291.49

Inef fective Flow nurn.:;
Sta L Sta R Elev

381.63 622.39 1387.9

CROSS SECTION

RIVER: River
REACH: Ellsworth

Lengths: Left Channel
95.48 100

1
Permanent

F

RS: 13000

Right
104.29

Coeff Contr.
.1

EXpan.
.3

INPUT
Description: Channel Station 48899.16
Station Elevation Data numg 129

Sta Elev Sta Elev Sta Elev Sta Elev sta Elev
***********************************************************.********************

160.32 1386 163.82 1385.65 167.18 1385.33 170.52 1385 170.73 1384.98
171.08 1384.94 174.57 1384.96 177.03 1384.96 199.71 1384.98 200.86 1384.98

•
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• • •EllsworthChannel.rep
201.44 1384.99 201.89 1385 203.19 1385 204.21 1384 .97 208.51 1385.55
234.91 1378.95 250 1378.65 265.09 1378.95 291.49 1385.55 307.49 1385.87
312.09 1384.72 315.99 1385.69 320.32 1385.68 322.78 1385.56 324.91 1386.01
331.31 1385.97 332.23 1385.77 333.91 1386.19 340.91 1386.54 376.91 1387.26
412.91 1386.55 419.92 1386.2 422.92 1385.7 426.36 1386.56 431.56 1387
433.24 1387.13 433.7 1387.17 433.71 1387.08 433.72 1387 437.39 1386.7
445.98 1386 450.09 1385.82 461.04 1385.32 467.67 1385.44 472.54 1385,46
478.59 1385.26 478.87 1385.25 480.54 1385.24 487.42 1385.19 492.99 1385.15
501.45 1385.05 502.2 1385.04 503.1 1385.04 504.2 1385.03 505.56 1385.02
507.29 1385 507.79 1385 507.84 1385 509.51 1384.98 511.25 1384.96

512.4 1384.95 517.37 1384.9 517.67 1384.91 517.93 1384.91 523.24 1385
523.33 1385 523.4 1~85 523.92 1385.01 532.69 1385.14 533.23 1385.15
536.67 1385.21 537.44 1385.55 538.23 1385.9 538.46 1386 540.47 1386.89
540,73 1387 540.79 1387.03 543.01 1388 543.74 1388.32 545.28 1389
547.16 1389.82 547.56 1390 548.1 1390.24 549.84 1391 550.05 1391.09
551.93 1391. 91 552.14 1392 552.27 1392.06 554.44 1393 556.63 1393.95

556.7 1393.98 556.71 1393.98 557.34 1394 558.6 1394.04 566.17 1394.29
567.29 1394.01 567.33 1394 568.29 1393.77 571.38 1393 573.07 1392.58
575.42 1392 578.84 1391.15 579.46 1391 581.18 1390.57 583.5 1390
584.08 1389.86 584.97 1389.64 585.33 1389.55 586.1 1389.55 588.22 1389.57
588.25 1389.56 588.33 1389.54 588.41 1389.53 589.39 1389.4 589.45 1389.4
589.54 1389.38 589.59 1389.39 613.35 1389.26 614.48 1389.26 615.59 1389.27
616.68 1389.27 617.76 1389.28 618.83 1389.28 620.97 1389.29 622.36 1389.3
623.74 1389.3 625.12 1389.3 626.48 1389.31 628.36 1389.31

Manning's n Values nurn= 5
Sta n val Sta n val Sta n Val Sta n Val Sta n Val

********************************************************************************
160.32 .025 208.51 .032 234.91 .028 265.09 .032 291. 49 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
208.51 291. 49 96.55 100 103.25 .1 .3

Ineffective Flow nurn= 1
Sta L Sta R Elev Permanent

377 628.36 1387.28 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS; 12900

INPUT
Description: Channel Station 48999.16
Station Elevation Data nurn= 105

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
**************** ******** ******* **************** ************** ************** *****

134.08 1386 147.33 1385.61 160.25 1385.26 161.98 1385.22 165.55 1385.11
173.6 1385.08 193.78 1385 200.52 1384.97 201.78 1384.97 202.63 1385

202.76 1385 203.85 1385.04 204.21 1385.05 204.24 1385.04 204.39 1385
204.8 1385 204.94 1385.07 206.51 1385.47 208.51 1385.47 234.91 1378.87

250 1378.57 265.09 1378.87 291.49 1385.47 307.49 1385.79 312.09 1384.64
316.23 1385.67 320.68 1385.68 324.66 1386.57 333.03 1386.17 335.83 1385.55
336.01 1385.59 343.01 1385.94 379.06 1386.65 415.11 1385.92 422.11 1385.57
425.12 1385.07 431.1 1386.56 431.27 1386.35 435.71 1386.96 442.32 1386.5
449.28 1386 452.76 1385.87 457.72 1385.7 462.85 1385.51 471.54 1385.23
478.35 1385 481.26 1384.91 482.62 1384.87 485.71 1384.9 486.67 1384.91
495.26 1384.98 495.37 1384.99 496.33 1384.97 516.71 1384.71 517.86 1384.69
518.41 1384.69 518.73 1384.68 519.66 1384.67 520.44 1384.69 522.26 1384 .72
531.86 1384.91 534.04 1384.87 536.99 1384.82 537.58 1384.81 537.62 1384.83
538.05 1385 538.35 1385.12 540.52 1386 542.42 1386.77 543 1387
543.6 1387.24 545.48 1388 547.13 1388.67 547.96 1389 549.35 1389.56

550.03 1389.83 550.45 1390 551.04 1390.23 552.96 1391 553.63 1391.27
555.47 1392 556.66 1392.48 557.98 1393 558.5 1393.21 558.99 1393.4
561.74 1393.52 568.15 1393.81 571.47 1393.03 571.58 1393 575.77 1392.01
575.81 1392 575.9 1391. 98 580.01 1391 581.27 1390.7 584.19 1390
585.27 1389.74 586.96 1389.34 589.66 1389.27 591. 36 1389.23 591.4 1389.23
591. 44 1389.24 591. 48 1389.24 591.5 1389.25 612.59 1389.01 623.61 1388.9

Manning'S n Values nurn= 5
Sta n Val Sta n Val sta n Val Sta n Val Sta n Val

********************************************************************************
134.08 .025 208.51 .032 234.91 .028 265.09 .032 291.49 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
208.51 291.49 101.64 100 98.37 .1 .3

Ineffective Flow nurn= 1
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Sta L Sta R
365.44 623.61

CROSS SECTION

RIVER: River
REACH ~ Ell sworth

E1ev Permanent
1387 F

RS: 12800

Ell sworthChanne1 . rep

INPUT
Description: Channel Station 49099.16
Station Elevation Data nurn= 94

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

163.75 1385.28 169.83 1385.1 173.16 1385.05 176.18 1385 178.69 1384.96
182.04 1384.91 193.57 1384.92 201.57 1384.93 203.2 1384.95 204.07 1384.97
204.89 1384.98 206.51 1385.39 208.51 1385.39 234.91 1378.79 250 1378.49
265.09 1378.79 291.49 1385.39 307.49 1385.71 312.09 1384.56 316.13 1385.57
325.28 1385.61 329.51 1386.54 330.03 1386.53 338.03 1384.53 341. 03 1385.03
341.06 1385.03 348.04 1385.37 348.9 1385.39 384.07 1386.09 420.11 1385.36
427.11 1385 430.12 1384.5 437.74 1386.41 440.51 1386.77 445.9 1386.41
452.8 1386 465.35 138$.65 468.82 1385.55 471.31 1385.44 481.44 1385
482.3 1384.97 486.79 1384.77 494.05 1384.72 500.19 1384.67 518 1384.5

520.72 1384.48 522.64 1384.47 528.88 1384.46 528.91 1384.46 529.53 1384.48
536.24 1384.72 536.56 1384.72 537.22 1384.7 542.63 1384.6 543.2 1384.83
543.62 1385 544.98 1385.55 546.08 1386 547.2 1386.45 548.55 1387

549.9 1387.55 550.28 1387.7 551.01 1388 552.8 1388.73 553.47 1389
553.74 1389.11 555.94 1390 556.76 1390.33 558.42 1391 560.08 1391. 67

560.9 1392 563.37 1393 563.38 1393 563.77 1393.16 563.82 1393.18
564.8 1393.19 573.73 1393.33 574.56 1393.13 575.12 1393 578.58 1392.19

579.36 1392 583.44 1391. 04 583.6 1391 583.94 1390.92 587.82 1390
590.72 1389.31 591 1389.24 591.1 1389.24 592.85 1389.25 593.47 1389.16
594.53 1389 594.98 1388.93 597.53 1388.68 627.85 1388.39

Manning'a n Values nurn= 5
Sta n val Sta n Val Sta n Val Sta n Val Sta n Val

************** ... ** ......... * *. *........*. *** ....... ** ***** ..... ******•••••• **•••• **** ... *••••• ***
163.75 .025 208.51 .032 234.91 .028 265.09 .032 291. 49 .025

Bank·Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
208.51 291.49 103.54 100 96.09 .1 .3

Ineffective Flow nurn= 1
Sta L Sta R E1ev Permanent

383.72 627.85 1386.12 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 12700

INPUT
Description: Channel Station 49199.16
Station Elevation Data nurn= 110

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
• *•• *...... *•• *...........***.** .... *** .... * •••• *... *****. *.* •• *•• **.**.* •••• *•• **** ••••••

150.22 1385.14 151.67 1385.16 152.44 1385.17 157.09 1385 165.32 1384.82
171.18 1384.73 172.69 1384.69 178.3 1384.59 180.23 1384.55 181. 43 1384.53
183.44 1384.55 201.1 1384.73 202.88 1384.72 204.09 1384.7 206.51 1385.31
208.51 1385.31 234.91 1378.71 250 1378.41 265.09 1378.71 291.49 1385.31
307.49 1385.63 312.09 1384.48 315.87 1385-.42 325.02 1385.55 328.37 1386.28
337.44 1384.01 340.45 1384.52 347.46 1384.87 383.52 1385.6 419.58 1384.89
426.59 1384.54 429.59 1384.04 437.61 1386.36 449.92 1385.12 455.8 1385

456.8 1384.98 459.23 1384.93 460.83 1384.9 471.78 1384.98 474.63 1385
476.43 1385.45 478.63 1386 480.29 1386.34 481.01 1386.49 481.59 1386.61
484.23 1386.44 491.55 1386 497.59 1385.82 508.65 1385.48 518.65 1385.08

520.5 1385 522.35 1384.92 528.84 1384.65 535.31 1384.57 541. 26 1384.56
553.97 1384.36 560.23 1384.28 571.29 1384.39 572.38 1384.4 573.84 1384.45
580.9 1384.7 582.68 1384.73 584.36 1384.77 584.54 1384.83 584.98 1385

585.26 1385.1 587.63 1386 589.08 1386.55 590.27 1387 591.12 1387.32
591.94 1387.63 592.92 1388 594.91 1388.75 595.57 1389 597.92 1389.89
598.22 1390 600.15 1390.73 600.87 1391 601.02 1391. 06 603.51 1392
603.87 1392.14 605.49 1392.75 608.6 1392.88 611.3 1393 613.59 1393.11
615.28 1393.19 615.79 1393.07 616.11 1393 618.14 1392.54 620.48 1392
622.54 1391.52 624.8 1391 627.47 1390.37 629.03 1390 629.77 1389.82
631.71 1389.36 633 .. 21 1389.22 634.03 1389.14 634.32 1389.09 634 .. 84 1389
635.66 1388.86 636.61 1388.72 637.32 1388.64 637.95 1388.55 638.48 1388.48
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639.9 1388.32 662.34 1388.12 669.78 1388.15 670.53 1388.14 •
Manning's n Values num= 5

Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val
............................... * * * ** **** * ** * * * * * ** * ** ***** * * * * ** *

Bank Sta: Left Right
208.51 291.49

Ineffective Flow num.
Sta L Sta R Elev

359.14 670.53 1386

150.22 .025 208.51 .032 234.91 .028 265.09 .032 291. 49 .025

Lengths: Left Channel Right Coeff Contr. Expan.
100.41 100 99.62 .1 .3

1
Permanent

F

CROSS SECTION

RIVER: River
REPoCH: Ellsworth RS: 12600

INPtIT
Description: Channel Station 49299.16
Station Elevation Data num= 98

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
* ............ * ... *** ... ** ............. * ... *********** ... * ........................ ** ... * ... **** ...... *** ...... * .......**.*************** ...

150.75 1385.2 151.6 1385.2 152.53 1385.2 155.99 1385 159.4 1385
159.48 1385 159.53 1385 159.62 1384.99 161.9 1384.64 167.23 1384.48
171.5 1384.33 175.61 1384.35 195.03 1384.4 198.09 1384.43 201.94 1384.46

203.49 1384.47 206.51 1385.23 208.51 1385.23 234.91 1378.63 250 1378.33
265.09 1378.63 291.49 1385.23 307.49 1385.55 312.09 1384.4 315.47 1385.24
320.01 1386.11 329.59 1383.72 332.6 1384.22 339.6 1384.57 375.65 1385.29
411.69 1384.57 418.7 1384.23 421.7 1383.73 429.7 1386.48 432.35 1385.78
433.22 1386 433.51 1386.07 434.89 1386.42 442.16 1386.09 444.13 1386
445.89 1385.92 462.89 1385.15 466.53 1385.03 467.54 1385 472.63 1384.84
476.24 1384.73 481.14 1384.57 484.46 1384.55 495.08 1384.5 509.97 1384 .4
513.3 1384.37 51 i. 86 1384.3 527.9 1384.15 530.73 1384.33 533.88 1384.54

536.68 1384.55 538.29 1384.56 538.96 1384.83 539.39 1385 541. 8 1385.97
541.89 1386 541. 97 1386.03 544.4 1387 546.01 1387.64 546.95 1388
548.92 1388.77 549.52 1389 549.86 1389.13 552.12 1390 552.26 1390.06
554.41 1390.88 554.73 1391 555.09 1391.14 557.35 1392 558.47 1392.43

558.7 1392.51 559.12 1392.53 568.72 1392.98 570.27 1392.65 573.44 1392
576.24 1391.42 578.24 1391 579.86 1390.65 582.92 1390 586.96 1389.11
587.48 1389 587.69 1388.95 587.75 1388.94 588.41 1388.86 591.24 1388.52
592.18 1388.4 592.87 1388.32 594.64 1388.12 594.66 1388.12 616.39 1388.11
619.89 1388.04 625.42 1387.93 625.73 1387.93

Manning's n Values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n val

.......... * ••• * *••• *••••••• *** •• ** * *******************
.032 291.49 .025150.75 .025 208.51 .032 234.91 .028 265.09

Bank sta: Left Right Lengths: Left Channel Right
208.51 291.49 94.09 100 105.5

Ineffective Flow num= 1
Sta L Sta R Elev Permanent

432.76 625.73 1386.42 F

CROSS SECTION

Coeff Contr.
.1

Expan.
.3

RIVER: River
REACH: Ellsworth RS: 12500

INPUf
Description: Channel Station 49399.16
Station Elevation Data num= 96

Sta Elev Sta E1ev Sta Elev Sta Elev Sta Elev

*** .... *** ••****** ***** * * ** * *************** * * ** ************ * * *** ***** * * * * * *** *****
159.85 1385 160.18 1385 160.57 1384.77 161.22 1384.6 167.18 1384.4
169.67 1384.33 173.17 1384 .32 194.35 1384.35 200.45 1384.38 203.53 1384.4
208.51 1385.15 234.91 1378.55 250 1378.25 265.09 1378.55 291.49 1385.15
307.49 1385.47 312.09 1384.32 317.07 1385.56 320.38 1386.19 329.69 1383.87
330.02 1383.92 332.69 1384.37 339.7 1384.72 375.72 1385.44 377.09 1385.41
411 . .75 1384.72 418.76 1384.37 421.76 1383.88 429.76 1386.26 430.32 1386
430.39 1386.01 432.15 1386.18 433.81 1386.11 436.52 1386 440.42 1385.85
460.96 1385.04 461.98 1385.01 462.2 1385 472.1 1384.68 475.73 1384.56
476.41 1384.54 478.41 1384.47 480.17 1384.45 493.51 1384.3 502.45 1384.25
510.38 1384.21 518.81 1384.01 519.22 1384 519.72 1383.99 526.17 1383.85
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526.46 1383.87 528.01 1384 528.64 1384.05 532.76 1384.36 535.57 1384.46
536.59 1384.5 537.64 1384.93 537.82 1385 538.25 1385.17 540.3 1386

541.2 1386.37 542.77 1387 544.22 1387.59 545.24 1388 547.34 1388.85
547.71 1389 548.93 1389.5 550.18 1390 550.45 1390.11 550.69 1390.21
552.65 1391 554.47 1391.74 555.11 1392 556.11 1392.41 556.22 1392.45
556.26 1392.47 556.29 1392.48 556.61 1392.49 566.87 1392.78 569.11 1392.26
570.25 1392 571.85 1391.63 574.56 1391 578.23 1390.15 578.87 1390
579.58 1389.83 583.17 1389 583.78 1388.86 584.58 1388.67 5S9.37 1388.13
590.47 1388 590.71 1387.97 592.94 13'87.72 593.45 1387.67 594.5 1387.59
620.68 1387.31

Manning's n Values num= 5
sta n Val Sta n Val Sta n Val Sta n Val Sta n Val

••••••***••*** *••• ***. *** *.****••*.*.*••• *••• ****** *••*•••• **** .******* **** •• ***
.032291.49 .025159.85 .025 208.51 .032 234.91 .028 265.09

Bank Sta: Left Right Lengths: Left Channel Right
208.51 291.49 100.08 100 100

Ineffective Flow num= 1
Sta L Sta R Elev Permanent

432.11 620.68 1386.15 F

CROSS SECTION

Coeff Contr.
.1

Expan.
.3

RIVER: River
REACH: Ellsworth RS: 12400

INPUT
Description: Channel Station 49499.16
Station Elevation Data num= 101

Sta 'Elev Sta Elev Sta Elev Sta Elev sta Elev
************••*••• *********.*****.*******•• *****.*••••••************************

165.06 1384.55 165.37 1384.46 167.21 1384.43 181.56 1384.22 190.79 1384.26
194.9 1384.27 198.25 1384.35 203.35 1384.43 204.11 1384.47 206.51 1385.07

208.51 1385.07 234.91 1378.47 250 1378.17 265.09 1378.47 291.49 1385.07
307.49 1385.39 312.09 1384.24 315.16 1385.01 320.62 1385.06 324.68 1385.93
331.98 1384.1 334.98 1384.61 341. 99 1384.96 379.63 1385.71 415.66 1385
422.67 1384.65 425.67 1384.15 432.55 1385.87 433.21 1385.58 433.77 1385.65
434.12 1385.7 434.37 1385.74 435.78 1385.92 441. 48 1385.74 464.51 1385
464.53 1385 465.21 1384.98 473.96 1384.68 481.56 1384.4 484.77 1384.37
497.97 1384.21 502.81 1384.15 504.09 1384.14 505.04 1384.12 512.32 1384.02
514.19 1384 515.2 1383.99 529.8 1383.84 531.06 1383.92 532.48 1384
540.24 1384.42 540.48 1384.44 540.53 1384.46 541. 82 1384.97 541. 89 1385

541. 9 1385.01 544.4 1386 545.28 1386.35 546.91 1387 549.28 1387.94
549.42 1388 549.59 1388.07 550.02 1388.24 551.93 1389 552.89 1389.38
554.42 1390 555.73 1390.53 556.88 1391 558.2 1391.54 559.33 1392
559.66 1392.14 560.03 1392.29 566.46 1392.27 570.1 1392.27 570.5 1392.18
571.37 1392 572.79 1391. 7 576.11 1391 579.36 1390.32 580.87 1390
584.77 1389.19 S85.66 1389 587.44 1388.63 590.27 1388.04 591.22 1388.03
592.41 1388 595.19 1387.59 595.82 1387.51 596.48 1387.55 598.12 1387.76
598.79 1387.57 601.06 1387.16 601.45 1387.09 602.06 1387 602.22 1386.95
602.34 1386.94 602.42 1386.93 602.53 1386.93 607.95 1386.87 625.37 1387.07
626.79 1387.08

Manning's n Values num= 5
Sta n Val Sta n Val Sta n val Sta n Val Sta n Val

•• *•••• *••••*••• *•••*.***.*•••*•••••••** *•••••••••**. **•••**•••** *.* ***.* *••*** •
165.06 .025 208.51 .032 234.91 .028 265.09 . 032 291.49 .025

Bank Sta: Left Right
208.51 291.49

Ineffective Flow num=
Sta L Sta R Elev

435.78 626.79 1385.92

CROSS SECTION

RIVER: River
REACH: Ellsworth

Lengths: Left Channel
102.09 100

1
Permanent

F

RS: 12300

Right
97.8

Coef f Contr.
.1

Expan.
.3

INPUT
Description: Channel Station 49599.16
Station Elevation Data num= 108

sta ElevSta ..ElevSta .. Elev Sta .. Elev staEle:v
••••••*.************.* ••**••••••**.*•• ********.*••• ********•••******** ••**••••••

•
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138.88 1385 143.54 1384.89 147.79 1384.9 152.3 1384.91 164 1384.58
165.24 1384.6 166.81 1384.59 168.05 1384.46 172.78 1384.32 181.31 1384.08

185.2 1384.09 197.5 1384.13 203.32 1384.19 206.51 1384.99 208.51 1384.99
234.91 1378.39 250 1378.09 265.09 1378.39 291.49 1384.99 307.49 1385.31
312.09 1384.16 314.92 1384.86 324.13 1384.81 327.39 1365.7S 330.69 1364.93
333.07 1384.33 334.84 1384.63 336.07 1384.83 340.17 1385.04 343.07 1385.18
365.68 1385.63 382.43 1385.97 398.4 1385.65 418.43 1385.25 421. 62 1385.09
425.43 1384.9 425.48 1384.89 425.54 1384.87 427.38 1385 431.26 1385.26
434.42 1385.46 435.62 1385.54 436.26 1385.58 438.3 1385.71 445.27 1385.52
464.43 1385 466.35 1384.93 468.4 1384.87 480.32 1384.48 484.22 1384.34
489.48 1384.24 500.61 1384 500.81 1384 501.03 1384 501.13 1384
502.59 1383.99 509.61 1383.95 511.74 1383.94 512.7 1383.94 515.25 1383.93
518.27 1383.91 521.47 1383.91 533.32 1383.88 534.54 1383.95 535.58 1384

537.1 1384.06 543.54 1384.41 544.46 1384.78 545.01 1385 546.74 1385.69
547.5 1386 548.73 1386.49 549.88 1386.95 550 1387 550.42 1387.17

552.49 1388 553.88 1388.55 555 1389 557.12 1389.85 557.5 1390
558.03 1390.21 560 1391 561.25 1391.5 562.53 1392 562.61 1392.03

562.7 1392.07 563.35 1392.07 573.46 1392.2 574.22 1392.04 574.42 1392
575.57 1391.75 578.98 1391 582.38 1390.25 583.24 1390.07' 583.54 1390
587.19 1389.2 588.1 1389 591.47 1388.26 592.66 1388 593.02 1387.92
594.39 1387.61 595.85 1387.55 601.99 1387.25 602.86 1387.09 603.44 1387.01
603.83 1387.02 604.06 1387 631.25 1387.09

Manning's n Values nurn= 5
Sta nVal Sta n Val Sta n Val Sta n Val Sta n Val

**** ******************* ** ****************** **** *********** *.. * ***** ****** *** *****
138.88 .025 206.51 .032 234.91 .028 265.09 .032 291. 49 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
208.51 291. 49 103.82 100 96.25 .1 .3

Ineffective Flow nurn= 1
sta L Sta R Elev Permanent

382.32 631.25 1385.96 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 12200

INPUT
Description: Channel Station 49699.16
Stat ion Elevation Data nurn= 98

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

140.02 1365 142.29 1384.89 164.48 1384.21 166.75 1384.14 176.83 1384.07
181.15 1384.1 192.08 1384.16 202.9 1384 .1 203.24 1384.09 206.51 1384.91
206.51 1384.91 234.91 1378.31 250 1378.01 265.09 1378.31 291.49 1384.91
307.49 1385.23 312.09 1384.08 313.91 1384.53 319.85 1384.67 322.31 1385.62
326.58 1384.56 329.58 1385.06 336.6 1385.41 377.76 1386.22 413.8 1385.5
413.88 1385.5 420.81 1385.15 421.14 1385.06 422.23 1385 429.02 1385.32
431.29 1385.41 434.37 1385.57 436.24 1385.53 458.24 1385 458.97 1384.98
463.02 1384.89 464.92 1384.84 469.55 1384.67 480.89 1384.23 490.98 1384.05
493.89 1384 495.91 1383.97 496.58 1383.96 497.04 1383.96 498.6 1383.96
511.82 1383.91 528.39 1383.76 529.67 1383.76 530.37 1383.8 531. 58 1363.87
533.65 1384 535.87 1384.13 540.52 1384.42 541.75 1384.9 542.02 1385
544.44 1385.93 544.61 1386 546.03 1386.55 547.19 1387 547.37 1387.07
548.51 1387.51 549.78 1388 550.41 1388.24 552.37 1389 553.54 1389.45
554.96 1390 556.62 1390.71 557.56 1391 558.61 1391.4 559.76 1391.85
560.15 1392 560.29 1392 560.31 1392 560.6 1392 561.34 1392.02
562.01 1392.02 562.61 1392.03 570.16 1392.14 570.45 1392.08 570.84 1392
573.51 1391.44 575.62 1391 579.81 1390.12 580.39 1390 581.76 1389.71
5B5.17 1389 586.21 1388.78 589.93 1388 590.41 1387.89 591.65 1387.63
594.88 1387.38 598.24 1387.1 598.35 1387.09 598.72 1387.1 599.29 1387.02
600.36 1387.04 601 1387 631.37 1387.1

Manning's n Values nurn= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val

**** ** ************** ******************* *** *** ******** ** ************ *************

Bank Sta: Left Right
206.51 291.49

Ineffective Flow nurn=
Sta L Sta R Elev

378.36 631.37 1386.22

140.02 .025 208.51 .032 234.91 .028 265.09 .032 291.49 .025

Lengths: Left Channel Right Coeff Contr. Expan .
92.68 100 106.55 .1 . 3

1
Permanent

F
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CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 12100

INPUT
Description: Channel Station 49799.16
Station Elevation Data num= 97

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

140.17 1385 149.49 1384.72 159.38 1384.7 166.55 1384.48 174.04 1384.27
176.78 1384.18 187.1 1384.23 190.34 1384.24 197.69 1384.26 202.29 1384.27
204.14 1384.28 204.36 1384.29 206.51 1384.83 208.51 1384.83 234.91 1378.23

250 1377.93 265.09 1378.23 291.49 1384.83 307.49 1385.15 312.09 1384
314.15 1384.51 320.2 1384.63 322.48 1385.42 324.91 1384.81 327.75 1385.29
327.91 1385.31 334.91 1385.66 378.06 1386.53 414.11 1385.82 421.12 1385.47
422.63 1385.09 433.51 1385.22 446 ..51 1385.03 448.8 1385 449.44 1385
451.04 1384.97 465.65 1384.69 474.44 1384.36 479.58 1384.15 483.14 1384.08
486.89 1384 493.43 1383.87 496.38 1383.81 504.59 1383.82 510.61 1383.83
513.88 1383.78 525.7 1383.59 529.09 1383.53 530.08 1383.6 535.4 1384
539.53 1384.3 540.3 1384.36 540.49 1384.37 540.55 1384.39 540.69 1384.44
542.1 1385 544.29 1385.86 544.65 1386 544.98 1386.13 547.2 1387

549 1387.71 549.75 1388 550.08 1388.13 550.6 1388.33 552.3 1389
554.37 1389.81 554.85 1390 555.19 1390.14 557.4 1391 558.88 1391.58
559.61 1391.87 562.25 1391.98 562.57 1392 563.55 1392.05 568.41 1392.3
570.46 1392.4 570.54 1392.38 572.3 1392 574.98 1391.38 576.68 1391
580.37 1390.16 581.09 1390 585.42 1389.01 585.47 1389 585.81 1388.92
589.82 1388 592.18 1387.46 592.84 1387.31 594.51 1387.22 596.95 1387.1
598.92 1387 600.11 1386.96 600.96 1386.93 601.36 1386.91 601.39 1386.91
622.54 1387.06 636.28 1387.25

Manning's n Values nurn= 5
sta n Val Sta n val Sta n Val Sta n Val Sta n Val

********************************************************************************
140.17 .025 208.51 .032 234.91 .028 265.09 .032 291.49 .025

Bank Sta ~ Left Right
208.51 291.49

Ineffective Flow nurn=
Sta L Sta R Elev

377.97 636.28 1386.52

CROSS SECTION

RIVER: River
REACH: Ellsworth

Lengths: Left Channel
99.46 100

1
Permanent

F

RS: 12000

Right
100.61

Coeff Contr.
.1

Expan.
.3

INPUT
Description: Channel Station 49899.16
Station Elevation Data num= 115

Sta Elev Sta Elev Sta Elev Sta :Elev Sta Elev
********************************************************************************

154.58 1385 156.35 1385 160.95 1385 167.33 1384.6 171. 77 1384.34
172.11 1384.33 172.55 1384.3 172.99 1384.29 181.76 1384.11 194.13 1384.23
204.22 1384.32 204.8 1384.32 206.51 1384.75 234.91 1378.15 250 1377.85
265.09 1378.15 291.49 1384.75 307.49 1385.07 312.09 1383.92 313.68 1384.32
326.42 1384.6 329.97 1385.64 331.73 1385.4 332.33 1385.55 332.42 1385.55
339.34 1385.9 342.08 1385.95 384.34 1386.8 420.41 1386.09 427.43 1385.74
430.19 1385.05 437.4 1385 437.61 1385 439.27 1384.98 439.52 1384.98
439.52 1384.99 439.52 1385 440.94 1385 442.54 1385 443.65 1385
445.15 1385 449.86 1385 450.41 1385 450.58 1385 450.85 1385
451.05 1385 457.94 1384.81 471.48 1384.42 475.23 1384.27 477.91 1384.15
479.18 1384.09 480.87 1384 481.41 1383.97 484.94 1383.79 497.25 1383.64

501.8 1383.58 504.29 1383.61 512.65 1383.68 529.37 1383.44 535.61 1383.35
537.06 1383.44 537.82 1383.49 538.51 1383.54 540.09 1383.63 540.72 1383.67
541.89 1383.74 545.3 1383.95 545.78 1383.97 545.78 1383.98 545.8 1384
545.96 1384.06 546.72 1384.34 547.04 1384.46 547.23 1384.53 548.51 1385
549.32 1385.3 550.02 1385.57 551.18 1386 551.62 1386.17 553.84 1387
555.44 1387.6 556.49 1388 558.3 1388.69 559.12 1389 561.38 1389.86
561.75 1390 563.55 1390.68 564.38 1391 565.64 1391.48 566.41 1391.78
566.46 1391.79 566.54 1391. 8 572.06 1392 572.72 1392.02 577.53 1392.21
577.61 1392.19 578.46 1392 578.64 1391. 96 583 1391 586.67 1390.19
587.51 1390 588.23 1389.84 591.99 1389 592.07 1388.98 593 1388.77
596.44 1388 596.52 1387.98 598.25 1387.59 600.93 1387.45 607.37 1387.1
607.72 1387.12 608.05 -1387.19 625.81 1387.44 630.93 1387.45 642.9 1387.31
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• •EllsworthChannel. rep •Manning's n Values num=
Sta n Val Sta n Val Sta n Val Sta n Val Sta n val

*********************************************************************.*--*.****.
.032291.49 .025154.58 .025 206.51 .032 234.91 .028 265.09

Bank Sta: Left Right Lengths: Left Channel Right
206.51 291.49 100.05 100 100.03

Ineffective Flow num= 1
Sta L Sta R Elev Permanent

384.19 642.9 1386.8 F

CROSS SECTION

Coeff Contr.
.1

Expan.
.3

RIVER: River
REACH: Ell sworth RS: 11900

INPUT
Description: Channel Station 49999.16 (No Berm)
Station Elevation Data num::l 124

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
***********.********************.**••****••••• **** ••*.*****•••••**•••••••••**•• *

149.'58 1385 150.39 1385 151.91 1385 159.72 1385 160.34 1385
166.77 1384.98 167.59 1384.93 168.62 1385 171.48 1385 174.87 1385
175.77 1384.78 177.73 1384.25 184.67 1384.07 185.04 1384.07 186.26 1384.03
187.65 1384 187.75 1384 187.76 1384 188.72 1384 192.16 1384
192.67 1384 208.51 1384.67 234.91 1378.07 250 1377.77 265.09 1378.07
291.49 1384.67 312.34 1385.08 316.94 1383.93 317.76 1384.14 318.4 1384.14
331. 22 1384.69 334.02 1385.06 336.97 1385.72 337.22 1385.78 344.2 1386.11
345.08 1386.15 351.68 1386.28 362.96 1386.51 375.35 1386.76 390.6 1387.07
401.87 1386.84 426.67 1386.35 427.1 1386.33 433.12 1386.03 433.65 1386.01
433.69 1386 433.72 1386 439.06 1384.66 440.08 1384.95 441.54 1384.9
442.69 1384.86 443.21 1384.84 443.43 1384.83 443.45 1384.83 443.64 1384.82
443.96 1384.81 444.32 1384.8 444.53 1384.79 444.65 1384.79 444.72 1384.79
446.64 1384.73 454 .83 1384.96 461.96 1384.8 463.46 1384 .8 478.35 1384.2
478.37 1384.2 478.39 1384.2 478.4 1384.19 478.41 1384.19 478.43 1384.19
478.46 1384.19 484.34 1384 484.95 1383.99 486.23 1383.96 489.21 1383.77
491.67 1383.6 505.13 1383.6 508.7 1383.59 518.73 1383.67 520.95 1383.69
526.52 1383.62 545.07 1383.38 545.49 1383.4 546.07 1383.42 550.65 1383.57
552.79 1383.65 552.9 1383.69 553.4 1383.88 553.72 1384 556.05 1384.88
556.36 1385 557.23 1385.33 559 1386 559.51 1386.19 561. 65 1387
563.25 1387.6 564.32 1388 566.4 1388.77 567.01 1389 568.48 1389.55
569.71 1390 570.48 1390.29 572.4 1391 572.85 1391.17 573.64 1391.46

578.2 1391.57 585.24 1391.75 588.48 1391.13 589.16 1391 593.03 1390.25
594.33 1390 596.65 1389.55 599.5 1389 603 •.24 1388.27 604.65 1388
605.23 1387.89 613.25 1387.26 614.36 1387.17 616.32 1387.05 616.5 1387.24
616.59 1387.23 624.14 1387.15 638.19 1387.38 642.33 1387.32

Manning's n values num~

Sta n Val Sta n val Sta. n Val Sta n Val Sta n Val
• **. *.* *************** ************** ************ ****** ************ ***** **.* **** *

149.58 .025 208.51 .032 234.91 .028 265.09 .032 291.49 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
208.51 291.49 105.72 100 94.44 .1 .3

Ineffective Flow numa 1
Sta L Sta R Elev Permanent

390.45 642.33 1387.06 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 11800

INPUT
Description: Channel Station 50099.16
Station Elevation Data num= foo

Sta Slev Sta Elev Sta Elev Sta E1ev Sta Elev
*******.*******************************************************.****************

178.23 1385 178.57 1384.94 180.49 1384.59 181.14 1384.55 189.96 1384.11
193.11 1384.14 208.51 1384.59 234.91 1377.99 250 1377.69 265.09 1377.99
291.49 1384.59 315.89 1385.08 320.26 1383.98 320.59 1383.99 332.6 1386.97
333.61 1386.96 344.46 1386.8 344.62 1386.8 344.96 1386.8 345.04 1386.3
346.46 1386.38 392.07 1387.29 428.09 1386.56 435.09 1386.21 439.1 1385.21

441.7 1385 444.51 1384.76 446.97 1384.56 446.98 1384.92 446.98 1385
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EllsworthChannel. rep
441.08 1385 441.42 1385 441.12 1385 448.39 1385.32 448.41 1385.31
450.06 1385.48 450.11 1385.41 450.43 1385.4 457.23 1385 464.53 1385
464.83 1385 464.98 1385 465.08 1384.99 466.36 1384.76 469.39 1384.62
470.47 1384.57 472.39 1384.42 477.57 1384.01 478.44 1384.01 478.96 1384
480.25 1384 485.77 1383.97 489.89 1383.81 491.78 1383.73 495.48 1383.71
508.83 1383.6 517.63 1383173 523.35 1383.81 539.69 1383.48 546.73 1383.34

550 1383.36 550.19 1383,37 552.79 1383.37 554.3 1383.94 554.46 13,84
555.68 1384.46 551.1 1385 558.9 1385.68 559.74 1386 561.22 1386.56
562.39 1387 563.15 1387.29 565.04 1388 566.49 1388.55 567.68 1389
569.87 1389.83 570.33 1390 570.72 1390.15 572.98 1391 573.11 1391.07
573.71 1391.28 518.66 1391.42 585.19 1391.61 586.43 1391.38 588.44 1391
590.64 1390.59 593.76 1390 598.86 1389.04 599.08 1389 599.64 1388.89
604.26 1388.03 604.48 1388.01 604.77 1388 614.76 1387.49 616.32 1381.41
616.87 1387.38 617.99 1387.32 618.26 1387.32 637.32 1387~06 646.38 1386.93

Manning's n Values num= 5
Sta n Val Sta n Val sta n Val Sta n Val Sta n Val

.................... *........................ *•• * ••••••••••• *•••••••••••••• *••••••••
178.23 .025 208.51 .032 234.91 .028 265.09 .032 291.49 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff contr. Expan.
208.51 291.49 99.31 100 100.6 .1 .3

Ineffective Flow nurn= 1
Sta L Sta R Elev p~rmanent

391.98 646.38 1387.28 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 11700

INPUT
Descript ion: Channel Station 50199.16
Station Elevation Data nurn= 104

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
..... * •• *•• *.** ••••••••••••••••••••••••••• *.......................* •••*••• ** .....*.

177.28 1385 177.52 1384.71 177.67 1384.49 178.66 1384.44 184.52 1384.19
201.75 1384.2 203.36 1384.2 203.73 1384.2 203.84 1384.17 204.16 1384.09
204.51 1384 205.27 1384.2 206.51 1384.51 208.51 1384.51 234.91 1377.91

250 1377.61 265.09 1377.91 291.49 1384.51 307.49 1384.83 310.53 1384.07
323.41 1387.29 324.41 1387.28 339.69 1387.05 339.92 1387.05 340 1386.5S
341.42 1386.63 387 1387.54 423.01 1386.82 430.01 1386.47 439.73 1384.04
440.59 1384.44 441.62 1384.32 441.65 1384.95 441.65 1385 442.22 1385.51
442.37 1385.65 442.39 1385.67 442.69 1385.94 451.31 1385.53 460.94 1385.08
461.07 1385.04 461.18 1385 463.36 1384.25 464.08 1384 464.19 1383.96
464.37 1383.9 464.61 1383.89 467.35 1383.85 471. 8 1383.71 476.28 1383.78
481.86 1383.86 487.25 1383.82 490.25 1383.79 503.26 1383.7 505.66 1383.68
506.55 1383.68 507.86 1383.67 540.41 1383.4 543.79 1383.44 547.19 1383.47
547.89 1383.73 548.62 1384 550 1384.51 551.09 1384.91 551.32 1385

552.3 1385.36 554.01 1386 554.79 1386.29 556.71 1387 557.89 1387.44
559.4 1388 561.69 1388.85 562.09 1389 562.84 1389.28 564.78 1390

565.96 1390.44 567.46 1391 568.85 1391.52 569.37 1391. 72 577.18 1391.83
580.54 1391.89 583.31 1391.28 584.61 1391 587.76 1390.31 589.17 1390
590.03 1389.81 593.74 1389 596.51 1388.39 597.63 1388.15 599.04 1388.03
599.42 1388 611.02 1387.03 611.4 1387 611.41 1387 611.46 1387

611.6 1387 611.69 1387 611.19 1386.95 612.19 1386.82 612.88 1386.65
613.47 1386.71 613.75 1386.76 643.22 1386.34 655.3 1386.39

Manning's n Values num= 5
Sta n Val Sta n val sta n Val Sta n Val Sta n Val

.. * •••••••••••••• *. ** *••• *••••••••••••••••* ** .............*** •• *****••• *••••••••••
177.28 .025 208.51 .032 234.91 .028 265.09 . 032 291.49 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff contr. Expan.
208.51 291.49 95.66 100 104.2 .1 .3

Ineffective Flow nurn.... 1
Sta L Sta R Elev Pel:;1nanent

387.07 655.3 1387.54 F

CROSS SECTION

RIVER: River
REACH: Ellsworth

INPUT

•
RS: 11600
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• • •EllsworthChannel.rep
Description: Channel Station 50299.16
Station Elevation Data num= 107

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

********************************************************************************
167.17 1385 170.81 1385.26 174.6 1385 177.87 1385 180.09 1384.68
180.69 1384.59 181.89 1384.55 190 1384.3 197.44 1384.56 201.43 1384 .7
204.08 1384.04 204.23 1384 205.02 1384 206.73 1384.87 234.91 1377.83

250 1377.53 265.09 1377.83 291.49 1384.43 307.49 1384.75 314.21 1383.07
331. 8 1387.47 332.72 1387.46 332.8 1387.46 342.45 1387.32 342.92 1387.32

342.95 1387.32 343.03 1386.82 344.45 1386.9 390.1 1387.82 426.15 1387.1
433.16 1386.75 444.01 1384.05 444.33 1384.05 449.65 1384.01 450.77 1384
452.32 1384 460.23 1384 463.86 1383.9 466.07 1383.83 466.6 1383.83
466.92 1383.81 467.6 1383.84 471. 68 1384 472 1384.01 474.63 1384 .12
476.92 1384.21 484.66 1384.13 487.23 1384.09 489.51 1384.06 493.42 1384
515.03 1383.72 516.48 1383.7 516.82 1383.69 517.19 1383.69 517.62 1383.68

518 1383.69 518.53 1383.68 544.19 1383.62 546.88 1383.67 549.87 1383.71
S50.03 1383.77 550.59 1383.98 S50.64 1384 550.84 1384.08 553.28 1385
554.84 1385.59 555.93 1386 556.51 1386.22 558.58 1387 560.9 1387.87
561.23 1388 561.67 1388.16 563.89' 1389 566.2 1389.87 566.56 1390
569.07 1390.94 569.24 1391 569.34 1391.04 571.84 1391.97 571.94 1391. 97

574 1392 577.52 1392.05 583.48 1392.14 584 1392.03 584.11 1392
588.13 1391.11 588.63 1391 589.661390.77 593.12 1390 595.19 1389.54
597.59 1389 601.57 1388.11 602.04' 1388 602.31 1387.94 604.27 1387.5
608.89 1387.1 610.09 1387 611.29 1386.9 617.92 1386.44 618.1 1386.35
618.16 1386.31 618.49 1386.24 630.92 1386.29 642.59 1386.13 650.23 1386.13
661.75 1386.17 663.51 1386.18

Manning'S n values num=
Sta n val Sta n Val Sta n Val ~ta n val Sta n val

********* *** ***** **** ********************** ************ ************* ** **********
167.17 .025 206.73 .032 234.91 .028 265.09 .032 291.49 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
206.73 291.49 100.01 100 100.01 .1 .3

Ineffective Flow num- 1
Sta L Sta R E1ev Permanent

389.97 663.51 1387.81 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 11500

INPUT
Description: Channel Station 50399.16
Station Elevation Data num= 103

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

****************** *** ** ** ***** ***************** ** ** ********* ************ ****** **
167 1385 168.58 1385 177.99 1384.92 181.73 1384.97 187.89 1384.81

192.09 1384.58 195.36 1384.41 199.1 1384.55 201.34 1384.64 202.74 1384.29
203.91 1384 206.23 1384 206.51 1384.85 234.91 1377.75 250 1377.45
265.09 1377.75 291.49 1384.35 307.56 1384.67 313.36 1383.22 331.77 1387.8
331.87 1387.8 332.77 1387.79 333.24 1387.78 347.75 1387.57 348.25 1387.57
348.33 1387.07 349.75 1387.15 395.4 1388.07 431.45 1387.35 438.46 1387
446.5 1385 446.57 1384.94 447.5 1384.69 447.92 1384.59 448.14 1384.53

449.68 1384.13 453.96 1384.7 462.54 1384.9 469.8 1384.85 471. 22 1384.59
473.04 1384.22 477.39 1384.19 483.59 1384.13 489.72 1384.06 493.45 1384
494.25 1383.98 494.82 1383.96 495.09 1383.95 502.83 1383.93 522.08 1383.85
544.83 1383.84 550.02 1383.83 550.53 1383.83 553.65 1383.99 553.91 1384
554.42 1384.03 556.74 1384.18 557.99 1384.65 558.9 1385 560.48 1385.6
561.52 1386 563.94 1386.92 564.13 1387 564.67 1387.2 566.75 1388
567.24 1388.18 569.38 1389 570.67 1389.49 572 1390 574.48 1390.94
574.63 1391 574.76 1391.05 574.88 1391.09 576.19 1391.59 577.27 1392
577.42 1392.06 587.64 1392.14 588.78 1392.15 589.15 1392.15 589.16 1392.15
589.87 1392 590.11 1391.95 594.61 1391 597.2 1390.43 599.15 1390
603.49 1389.05 603.72 1389 603.89 1388.96 608.35 1388 610.79 1387.47
612.97 1387 615.05 1386.54 615.95 1386.35 618.71 1386.22 623.72 1386
624.03 1385.98 624.92 1385.93 625.04 1385.97 625.2 1386.01 627.46 1386.01

639.4 1386.06 656.1 1386.1 670.85 1386.16

Manning's n Values num. 5
Sta n val Sta n Val Sta n Val Sta n Val Sta n Val

**.* ** *** ***-* ********* **** ***** *** *** ***** ****** *** ***** ** *****.* *** ******** ** *
167 .025 206.51 .032234.91 .028 265.09 .032 291.49 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr.
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206.51 291.49
Ineffective Flow num=:

Sta L Sta R Elev
291.34 670.85 1384.31

CROSS SECTION

RIVER: River
REACH: Ell sworth

103.72
1

Permanent
F

RS: 11400

100 96.19 .1 .3
EllsworthChannel. rep

INI?tn'
Description: Channel Station 50499.16
Station Elevation Data num= 53

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
•••••••••••••••••••• *•••• ** •••••••••••••••••• **.*.* ••••••••••••*••••••••*.****.",

155.04 1385 163.15 1385 165.85 1385 182.05 1385 182.79 1385
187.34 1385.04 191.71 1385.07 192.36 1385.05 193.59 1385 197.47 1384.84
200.34 1384.73 200.44 1384.73 200.66 1384.74 201.86 1384.44 203.63 1384
205.62 1384.99 234.91 1377.67 250 1377.37 265.09 1377.67 271.71 1379.32
285.77 1380.27 301.93 1384.48 317.93 1384.8 322.53 1383.65 327.33 1384.85
339.62 1387.93 340.1 1387.92 340.62 1387.91 350.96 1387.76 351.19 1387.76
351.46 1387.76 351.54 1387.26 352.96 1387.34 398.55 1388.25 434.55 1387.53
441.55 1387.18 449.13 1385.29 450.13 1385 451.06 1384.74 452.98 1384.21

453.4 1384.37 458.94 1385 459.52 1385 461.4 1385 467.3 1385
470.17 1385 471.43 1385 472.35 1384.98 474.64 1384.81 483.46 1384.33
486.98 1384.13 487.8 1384.13 500 1384.07

Manning's n val ues num= 5
Sta n· Val Sta n val Sta n Val Sta n val Sta n Val

•• ",.* •••••••••••••••• * * **. * * *•••• ",* ••**.****••• ** **•••*•••• * ** ",.",,,,,,,.** •• * * * ",,,,**,,,
155.04 .025 205.62 .032 234.91 <0 .028 265.09 .032 301.93 .025

Bank Sta: Left Right
205.62 301.93

Ineffective Flow num=
Sta L Sta R Elev

398.53 500 1388.25

CROSS SECTION

RIVER: River
REACH: Ellsworth

Lengths: Left Channel
105.19 100

1
Permanent

F

RS: 11300

Right
94.8

Coeff Contr.
.1

Expan.
.3

INPtrr
Description: Channel Station 50599.16
Station Elevation Data num= 66

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
*.*",****",,,,,,,,,,* •••••• ,,,**,,,,,,,,,.,,,,,,,,,**,,,**,,,,,,**,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,*,,,",,,,,,,,,,,,,**,,,***.* •• *.*,,,*,,,,,,,,,,,,,,,*

156.58 1385 164.1 1385 166.2 1385.06 166.52 1385.07 168.38 1385.01
180.63 1385.08 182.83 1385.09 184.15 1385.1 184.47 1385.09 185.39 1385.07
188.4 1385 191.36 1384.92 191.47 1384.92 191.57 1384.92 194.63 1385

196.33 1385.04 197. !i2 1385.07 198.92 1385.11 199.12 1385.06 199.34 1385
201.62 1384.43 203.34 1384 204.25 1385.25 234.91 1377.59 250 1377.29
265.09 1377.59 291.49 1384.19 307.49 1384.51 308.61 1384.79 317.88 1384.72
318.36 1384.83 331.15 1388 332.01 1387.99 345.4 1387.79 345.53 1387.79
345.91 1387.79 345.99 1387.29 347.41 1387.37 393.24 1388.28 429.44 1387.57
436.47 1387.22 443.58 1385.45 444.53 1385.16 444.94 1385.05 445.12 1385
445.24 1384.97 446.37 1384.71 448.2 1384.28 448.22 1384.88 448.22 1385
449.97 1385.01 460.47 1385.07 462.38 1385.08 463.65 1385.08 469.88 1385.11
470.3 1385.08 471.27 1385 471.92 1384.95 483.04 1384 497.61 1384.12

497.84 1384.12 498 1384.12 498.29 1384.12 498.97 1384.13 499.9 1384.13
500 1384.13

Manning's n Values nurn=
Sta n val Sta n Val Sta n Val Sta n Val Sta n Val

",,,,*,,,,,,,,,.,,,,,, •••• ,,,,,,,,,.,,, •• ****,,,,,, •• ,,,.,,,,,,,,,.,,, •••• ,,,.**.*,,,.*,,, •••••• *•• ", •••••••• **",,,,,,,,,,,,,*,,,,,,,,,,,,,,,
156.58 .025 204.25 .032 234.91 .028 265.09 .032 291.49 .025

Bank Sta: Left Right LeJlgths: Left Channel Right Coeff Contr. Expan.
204.25 291.49 95.44 100 104.32 .1 .3

Ineffecti ve P'low num= 1
Sta L Sta R Elev Permanent
393.4 500 1388.29 P'

CROSS SECTION

•
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•
RIVER: River
REACH: Ell sworth RS: 11200

•EllsworthChannel.rep •
INPUT
Description: Channel Station 50699.16
Station Elevation Data num= 60

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
************************ ** *** ******* ************* ***** **** ** **It ** ** **** ** *******

0 1383.81 107.76 1382.9S 123.9 1383 124.01 1383 124.08 1383.94
124.38 1383.9S 126.32 1384 127.34 1384.4 129.21 1384.46 129.55 1384.45
133.39 1385 137.31 1385 142.96 1385 176.99 1384.57 178.74 1384.56
179.76 1384.56 180.6 1384.53 183.13 1384.41 189.17 1384.12 196.63 1384.43
200.54 1384.59 202.13 1384.19 202.9 1384 206.2 1384.69 234 . 91 1377.51

250 1377.21 265.09 1377.51 291.49 1384.11 307.49 1384.43 308.59 1384.7
310 1384.64 314.39 1384.67 326.95 1387.81 327.95 1387.79 339.62 1387.62

339.87 1387.62 340.12 1387.62 340.21 1387.12 341.62 1387.2 387.21 1388.11
423.21 1387.39 430.21 1387.04 436.39 1385.5 438.7 1385 441.72 1384.43

442 1384.38 442 1384.51 442.02 1385 449.37 1385 454.89 1385
456.86 1385 458.2 1385 465.35 1385 468.62 1384.74 475.76 1384.04
481.17 1384.01 482.53 1384 .01 488.88 1384.02 492.3 1384.03 500 1384.07

Manning's n Values num= 5
Sta n val Sta n val Sta n val Sta n val Sta n val

********************************************************************************
.025 206.2 .032 234.91 .028 265.09 .032 291.49 .025

Bank Sta: Left Right Lengths; Left Channel Right Coeff Contr. Expan.
206.2 291.49 96.62 100 103.41 .1 .3

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

0 142.96 1385 F
387.827 500 1388.12 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 11100

INPtrr
Description: Channel Station 50799.16
station Elevation Data num::r 69

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

0 1383.32 61.61 1382.81 118.8 1383 118.89 1383 118.95 1383.78
119.19 1383.79 127.62 1384 129.32 1384.66 129.33 1384.66 132.44 1385
134.01 1385 134.13 1385 135.62 1385.2 141.18 1386 149.69 1386

161 1386 162.27 1386 163.24 1386 170.91 1385.47 177.31 1385
177.99 1385 180.45 1384.8 182.32 1384.56 185.13 1384.45 192.96 1384.18
199.79 1384.43 200.8 1384,46 201.12 1384.38 202.63 1384 206 1384,66
234.91 1377.43 250 1377,13 265,09 1377.43 291.49 1384.03 307.49 1384.35
309,17 1384.77 313.48 1384.56 317.47 1384.61 329.07 1387.5 330.08 1387.48
342.48 1387.3 342.86 1387.3 342.98 1387.3 343.06 1386.8 344.48 1386.88
39.0.09 1387.79 426.11 1387.06 433 1386.72 433.11 1386,71 438.58 1385.35
442.12 1385 443.86 1384.67 444.49 1384.56 444.9 1384.48 444.91 1384.58
444,92 1385 454.13 1385 455.86 1385 456.74 1385 457.2 1385
458.84 1385 461.46 1384.85 475.69 1384.04 482.23 1384,02 486.94 1384
494.52 1383.97 497.08 1383.96 498.92 1363.96 500 1383,96

Manning's n Values num=
Sta n val Sta n val Sta n val Sta n Val sta n Val

************* ********************** ******** ********* *********** *** ********* *****
.025 206 .032 234.91 .028 265.09 .032 291.49 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
206 291.49 100.08 100 100.04 .1 .3

Ineffective Flow num- 2
Sta L Sta R Elev Permanent

0 163.24 1386 F
390 500 1387.79 F

CROSS SECTION

RIVER: River
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EllsworthChannel. rep
REACH: Ell!;jworth RS: 11000

INPUT
Description: Channel Station 50899.16
Station Elevation Data nurn... 87

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
*****************************~*****************.********.***********************

0 1382.76 12.16 1382.66 113.95 1383 114.02 1383 114.06 1383.6
114.25 1383.61 129.63 1384 129.64 1384 129.74 1384 129.76 1384
129.86 1384.02 131.16 1384.19 137.28 1385 143.65 1385.84 144.83 1386
149.11 1386.57 152.37 1387 152.77 1387 153.26 1387 155.08 1387
156.92 1387 157.93 1387 161.01 1387 162.25 1387 166.56 1387
168.05 1387 171.04 1387 171.91 1387 173.08 1387 173.27 1387

173.8 1367 173.84 1387 173.93 1386.98 175.33 1386.68 175.91 1386.55
178.47 1386 180.29 1385.61 183.12 1385 183.46 1384.95 184.1 1384.87
190.73 1384.85 194.08 1384.8 194.7 1384.83 198.84 1384.87 200.86 1384.36
202.31 1384 204.14 1385.04 234.91 1377.35 250 1377.05 265.09 1377.35
291.49 1383.95 307.49 1384.27 306.6 1384.54 311. 9 1384.82 324.41 1384.69
334.27 1387.16 345.93 1386.98 346.32 1386.98 346.43 1386.98 346.51 1386.48
347.93 1386.56 393.54 1387.47 429.56 1386.74 436.42 1386.4 436.57 1386.39
436.68 1386.37 441.84 1385.08 443.5 1385.04 443.73 1385 444 1384.98
448.49 1384.57 448.5 1384.64 448.51 1385 455.58 1385 460.72 1385
461.38 1385 463.49 1385 464.09 1384.98 471. 24 1384.76 476.25 1384.26
478.35 1384.03 478.66 1384 479.01 1383.96 479.1 1383.96 485.64 1383.91

494.3 1383.83 500 1383.8

Manning's n Values nurn: 5
Sta n val Sta n Val Sta n val Sta n Val Sta n Val

*** **************************** ***. ************* **. ************. ***** ** *****. ***
.025 204.14 .032 234.91 .028 265.09 .032 291.49 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
204.14 291.49 104.31 100 94.91 .1 .3

Ineffective Flow nurn... 2
Sta L Sta R Elev Permanent

0 173.84 1387 F
393.46 500 1387.48 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 10900

INPUT
Description: Channel Station 50999.16
Station Elevation Data nurn... 81

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
***************************. ***************** *** ************ ********* ** *********

0 1382.65 104.5 1383 104.55 1383 104.58 1383.41 104.71 1383.41
115.21 1383.68 115.43 1383.68 115.77 1383.69 132.34 1384.97 132.82 1385
132.91 1365 133.08 1385 137.6 1385.5 140.72 1385.7 144.31 1385.88
145.38 1385.9 151.51 1386 151.55 1386 151.92 1386 161 1385.98
167.99 1385.96 168.39 1385.96 173.26 1385.93 173.68 1385.94 176.52 1385.91
177.42 1385.89 179.91 1385.77 183.94 1385.21 186.08 1385.17 187.88 1385.13
191.87 1385.04 192.5 1385.03 192.81 1385.02 193.07 1385.03 196.83 1385.2
197.19 1385.22 197.28 1385.19 198.06 1385 199.38 1384.67 202.02 1385.49
234.91 1377.27 250 1376.97 265.09 1377.27 291.49 1383.87 307.49 1384.19
312.09 1383.04 315.89 1383.99 317.12 1384.07 320.37 1384.08 331.58 1386.9
332.57 1386.88 345.67 1386.69 345.72 1386.69 346.17 1386.69 346.26 1386.19
347.68 1386.27 393.32 1387.19 429.38 1386.48 436.39 1386.13 442.54 1384.59
447.43 1384.7 448.54 1384.64 448.55 1384.8 448.55 1385 449.16 1385
459.54 1385 460.26 1385 460.47 1385 460.73 1385 462.9 1384.85
464.75 1384.73 465.43 1384.68 465.47 1384.68 471.67 1384.24 473.21 1384.14
474.82 1384.03 475.33 1384 475.75 1383.97 478.95 1383.76 487.38 1383.7

500 1383.62

Manning'S n values nurn=
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val

***********************. ** ******************** **. *********** ********. *** ********
.025 202.02 .032 234.91 .028 265.09 .032 291.49 .025

Bank Sta: Left Right
202.02291.49

Ineffective Flow nurn.
Sta L StaR Elev

o 151.92 1386

•
Lengths: Left Channel

102.12 100
2

Permanent
F

Right
97.9

Coeff Contr.
.1

Expan.
.3
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•393.37 500 1387.19 F •EllsworthChannel.rep •
CROSS SECTION

RIVER: River
REACH: Ell sworth RS: 10800

INPUT
Description: Channel Station 51099.16
Station Elevation Data num~ 84

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
••••••• *****.******.* •••• *••• *••••••••••*•• ** •••••••••••• ****••••••••***********

0 1382.71 86.86 1383 86.89 1383 86.9 1383.22 86.97 1383.22
92.7 1383.37 92.82 1383.37 93.01 1383.38 102.08 1384.07 108.82 1384.46

120.69 1385 121.44 1385 126.09 1385.57 128.67 1386 136.85 1386.57
139.78 1386.68 142.41 1386.7 143.88 1386.71 145.88 1386.69 149.87 1386.64
152.35 1386.62 155.11 1386.6 158.85 1386.56 161.82 1386.53 170.88 1386.07
171.19 1386.07 171.63 1386 172.06 1385.91 175.74 1385.15 179.43 1385.04
181.67 1385 181.77 1385 182.06 1385.02 185.64 1385.2 186.37 1385.22
196.16 1385.4 196.6 1385.28 197.74 1385 199.64 1384.53 201.74 1384
201.84 1385.45 234.91 1377.19 250 1376.89 265.09 1377.19 291.49 1383.79
307.49 1384.11 311.93 1383 326.21 1386.53 326.25 1386.53 327.22 1386.52
327.38 1386.52 336.99 1386.38 337.1 1386.37 337.59 1386.37 337.67 1385.87
339.04 1385.95 339.09 1385.96 384.79 1386.88 420.88 1386.17 427.9 1385.82
435.26 1383.99 435.66 1384 435.72 1384 4.35.96 1384.04 436.03 1384.05

436.2 1384.07 436.84 1384.17 440.59 1384.73 440.59 1384.89 440.6 1385
440.65 1385.19 440.77 1385.6 442.39 1385.48 443.34 1385.41 448.79 1385
448.89 1384.99 459.83 1384 460.93 1383.9 463.98 1383.62 466.52 1383.5
471.08 1383.32 487.06 1383.38 497.37 1383.41 500 1383.42

Manning's n values num= 5
Sta n Val Sta n Val Sta n val Sta n Val Sta n Val

*. *•••••*. *•• ***.** •••••••*••••••••••• *. *** ****•••••••• **** ** *.**.*.** ** ***** ***
.025 201.84 .032 234.91 .028 265.09 .032 291.49 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
201.84 291.49 95.49 100 104.3 .3 .5

Ineffective Flow num= 2
Sta L Sta R E1ev Permanent

0 143.88 1386.71 F
292.39 500 1384 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 10700

INPUT
Description: Channel Station 51199.16
Station Elevation Data num= 70

Sta Elev Sta Elev Sta E1ev Sta Elev Sta Elev
••••• *•••••••••••••••••••• *••• *****.* ••••••*.* ••• *** •••*•••• ****.***** •••••• *.**

0 1382.74 76.95 1383 76.96 1383 76.96 1383.07 76.98 1383.07
78.65 1383.11 78.68 1383.11 78.74 1383.11 81.35 1383.31 83.28 1383.42
87.78 1383.63 95.73 1384.11 95.8 1384.11 100 1384.37 104.79 1384.48

113.44 1384.56 119.97 1385 121.16 1385 133.27 1385.71 136.63 1385.57
140.11 1385.53 154.56 1385 155.31 1385 155.48 1385 156.28 1385
173.28 1384.46 175.69 1384.46 183 1384.5 193.17 1384.74 197.3 1384.82
197.84 1384.83 197.9 1384.83 197.95 1384.85 198.12 1384.81 204.31 1384.76
234.91 1377.11 250 1376.81 265.09 1377.11 291.49 1383.71 307.49 1384.03
308.93 1383.67 319.29 1386.26 320.29 1386.24 334 .13 1386.04 334.42 1386.04
334.63 1386.04 334.71 1385.54 336.13 1385.62 381.71 1386.53 417.71 1385.81
424.71 1385.46 432.25 1383.58 434.3 1384 436 1384.5 436.63 1384.68
437.12 1384.83 437.13 1384.58 437.15 1384 440.71 1383.88 444.5 1383.74
447.02 1383.66 449.75 1383.56 451.51 1383.5 452.33 1383.47 459.57 1383.24
461. 62 1383.2 466.68 1383.16 487.24 1383.28 493.43 1383.32 500 1383.35

Manning's n Values num=
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val

•••*•••••••••••••••*** ******** *•••**.****.*.* .*. ** •• **.*.** *** ***•• *.**. **** ****
.025 204.31 .032 234.91 .028 265.09 .032 291.49 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
204.31 291.49 49.1 49.1 49.1 .3 .5

Ineffective Flow num=
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Sta L
o

291.34

Sta R Elev
197.95 1384.85

500 1383.67

Permanent
F
F

EllsworthChannel. rep

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 10650.9

INPlTl'
Description: Begin Channel Bottom Transition (Begin Flow Constriction)
Station Elevation Data num= 18

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
.***** •••*••************.* ••*.**.*•••••***.*****************.********•••••• *****

206.72 1384.12
307.49 1383.99
333.77 1385.88
417.35 1385.66

234.91 1377.07
311.67 1382.94
334.27 1385.88
424.35 1385.31

250 1376.77
316.02 1384.03
334.35 1385.38
426.94 1384.66

265.09 1377.07
318.08 1384.06
335.77 1385.46

291.49 1363.67
325.63 1386
381.35 1386.38

Manning's n Values num=
Sta n Val Sta n Val Sta n val Sta n Val

••• ** ••*.*••**.*****••**••••• ***. *•• *••••••**.****••***. ***.*•• *
206.72 .04 234.91 .028 265.09 .04 291.49 .025

Bank Sta: Left Right
206.72 291.49

CROSS SECTION

RIVER: River
REACH: Ell sworth

Lengths: Left Channel Right
27.9 27.9 27.9

RS: 10623.7

Coeff Contr.
.3

Expan.
.5

INPlTl'
Description: Full Riprap Section
Station Elevation Data num=

Sta Elev Sta Elev
29
Sta Elev Sta Elev Sta Elev

***********.*••**.**.***•••••**•• *****.****.******.**.***••*.****••••••*•• *••• *.
206.86 1384.06 215.2 1378.58 234.96 1377.05 250 1376.75 265.09 1377.05
262.86 1378.42 291.49 1363.65 307.66 1383.97 311.68 1383.77 316.28 1384.11
318.36 1384.15 320.82 1384.34 326.19 1385.68 327.31 1385.88 333.35 1385.79
333.85 1385.79 333.93 1385.42 334.22 1385.43 334.72 1385.45 334.8 1385.33
335.35 1385.36 336.24 1385.39 380.77 1386.28 382.3 1386.27 416.64 1385.58
418.66 1385.49 423.62 1385.25 425.76 1384.82 428.37 1384.17

Manning's n values num= 3
Sta n Val Sta n Val Sta n val

**.*••••••*••*. **.************** *** *******•••**.
206.86 .04 291.49 .025 428.37 .032

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
206.86 291.49 10 10 10 .1 .3

Ineffective Flow num= 2
Sta L Sta R Elev permanent

206.86 211 1384 F
289 428.37 1384 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 10613.7

INPUT
Description: Upstream End of Wingwall
Station Elevation Data num= 15

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
******.*********** ••••*•••••••••••••*••••••*••••••*•••••••••••*•••••••••*•••••••

206.91 1364.04
320.92 1384.23
335.5 1385.35

215.24 1377.43
327.43 1385.85
381.08 1386.26

250 1376.74
333.5 1385.76

417.08 1385.54

282.86 1377.39
334 1385.76

424.08 1385.19

291.49 1383.64
334.08 1365.26
428.85 1384

Mann ing I s n Values num= 3
Sta n val Sta n Val Sta n Val

.*••*.**•••****** .***••••••••••*••**•••*.* ••••••
206.91

•
206.91 . 015 291.49 .025
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•
Bank Sta: Left Right

206.91 291.49
Ineffective Flow num=

Sta L Sta R Elev
206.91 216 1384

284 428.85 1384

CROSS SECTION

RIVER: River
REACH: Ellsworth

Lengths; Le f t Channe 1
12.83 12.83

2
Permanent

F
F

RS: 10600.87

Right
12.83

Coeff Contr.
.1

•E11sworthChanne1. rep ,

Expan.
.3

•
INPUT
Description: Upstream Face of C7
Station Elevation Data num=

Sta Elev Sta Elev Sta Elev Sta Elev
****************. *************************. ************** *******

222.25 1385 222.25 1376.73 277.75 1376.73 277.75 1385

Manning's n values num::
Sta n val Sta n val Sta n Val

** ********************* **** *. ****** ** ***** ******
222.25 222.25 .015 277.75

Bank Sta: Left Right
222.25 277.75

CULVERT

RIVER: River
REACH: Ellsworth

Lengths: Left Channel Right
61 61 61

RS: 10570

Coeff contr.
.1

Expan.
.3

IN~tTr

Description:
Distance from Upstream XS = 8
Deck/Roadway width 45
Weir Coefficient 2.6
Upstream Deck/Roadway Coordinates

num::ll 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord

******.*.*.************.*********************.**
1387.5 500 1387.4

uPstream Bridge Cross Section Data
Station Elevation Data num=

Sta Elev Sta Elev Sta Elev Sta Elev
.****** ••••• *••• ****.******************** ••*.****•••***.**••••• *

222.25 1385 222.25 1376.73 277.75 1376.73 277.75 1385

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

.****•••******************* ••*••****************
222.25 222.25 .015 277.75

Bank Sta; Left Right
222.25 277.75

Coeff Contr.
.1

Expan.
.3

Downstream Deck/Roadway Coordinates
num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord

**************.***•••• *******************.***.**
1387.5 500 1387.4

Downstream Bridge Cross Section Data
Station Elevation Data nurn: 4

Sta Elev Sta Elev Sta Elev Sta Elev
******************.*****.**********************************.***.

222.25 1385 222.25 1376.68 277.75 1376.68 277.75 1385

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

******. ** ********** ******** .**** ***••***** ******
222.25 222.25 .015 277.75
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Bank Sta: Left Right
222.25 277.75

Coeff Contr.
.1

Expan.
.3

EllsworthChannel. rep

Upstream Embankment side slope
Downstream Embankment side slope
Maximum allowable sUbmergence.for weir flow
Elevation at which weir flow begins
Energy head used in spillway design
Spillway height used in design
Weir crest shape

Number of Culverts =

o horiz. to 1.0 vertical
o horiz. to 1.0 vertical

.95

= Broad Crested

Culvert Name Shape Rise Span
Culvert H7 Box 7 10
FHWA Chart ~ 8 - flared wingwalls
FHWA Scale It 1 - Wingwall flared 30 to 75 deg.
Solution Criteria = Highest U. S. EG
CUlvert Upstrm Dist Length Top n Bottom n Depth Blocked Entrance Loss Coef

o 61 .015 .015 0 .4
Number of Barrels =
upstream Elevation 1376.73
Centerline Stations

Sta. Sta. Sta. Sta. Sta.
228.16 239.08 250 260.92 271.84

Downstream Elevation. 1376.68
Centerline Stations

Sta. Sta. Sta. Sta. Sta.
228.16 239.08 250 260.92 271.84

CROSS SECTION

Exit Loss Coef
1

RIVER: River
REACH: Ellsworth RS: 10539. 74

INPUT
Description: Downstream Face of C7
Station Elevation Data num=

Sta Elev Sta Elev
4
sta Elev Sta Elev

222.25 1385 222.25 1376.68 277.75 1376.68 277.75 1385

Manning'S n Values nurn= 3
Sta n val sta n Val Sta n Val

.................................. *** *••••••
222.25 222.25 .015 277.75

Bank Sta: Left Right
222.25277.75

CROSS SECTION

RIVER: River
REACH: Ellsworth

Lengths: Left Channel
11.24 11.24

RS: 10528.5

Right
11.24

Coeff Contr.
.1

Expan.
.3

INPUT
Description: Downstream End of Wingwall (Full Riprap Width)
Station Elevation Data num= 18

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
........................................................................*** *••••• *•••*.*.* •••***. ***** *

204.65 1384.03 204.8 1384.07 206.51 1384.07 217.14 1377.33 250 1376.67
284.76 1377.36 293.49 1384.07 318.76 1384.58 320.77 1384.07 326.81 1385.58
332.88 1385.49 333.38 1385.49 333.46 1384.99 334.88 1385.07 380.46 1385.99
416.46 1385.27 423.46 1384.92 427.2 1383.98

Manning's n Values num=
Sta n Val Sta n Val........................................................................................

204.65 .04 293.49 .025

Bank Sta: Left Right
206.51 293.49

Ineffective Flow num=
Sta L Sta R Elev

204.65 217 1384

•
Lengths: Left Channel

10 10
2

Permanent
F

Right
10

Coeff Contr.
.1

Expan.
.3
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•
283 427.2 1384 F

•EllsworthChannel.rep •
CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 10518.5

INPtn'
Description: End Riprap Apron
Station Elevation Data num= 33

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
**** .***•• ******* - -*** **. ***••••• ********** ••• **.*****••••** *•• ******* *.* *******

204.61 1384.03 204.75 1384.06 204.77 1384.06 206.51 1384 .06 217.14 1378.34
234.91 1376.96 250 1376.66 265.09 1376.96 284 .76 1378.48 293.49 1384.06
309.6 1384.39 314.24 1384.17 315.25 1384.25 316.44 1384.27 318.7 1384.44

320.71 1384.18 324.72 1385.18 326.73 1385.55 332.79 1385.46 332.88 1385.46
333.29 1385.46 333.37 1385.08 333.38 1385.09 333.47 1384.96 334 .78 1385.04
334.89 1385.04 380.26 1385.96 380.8 1385.95 416.17 1385.24 417.06 1385.21
423.16 1384 .9 424.11 1384.71 426.89 1384.01

Manning's n values num=
Sta n Val Sta n Val Sta n val sta n val Sta n Val

**** *- - - **- - *_. - *•• - ••••*.**••••**** *. ***. *. *. *******. ************** ***.********
204.61 .04217.14 .028 284.76 .04 293.49 .025 426.89 .032

Bank Sta: Left Right
206.51 293.49

Ineffective Flow num=
sta L Sta R Elev

204.61 212 1384
288 426.89 1384

CROSS SECTION

RIVER: River
REACH: Ellsworth

Lengths: Left Channel
28.35 28.35

2
Permanent

F
F

RS: 10490.7

Right
28.35

Coeff Contr.
.1

Expan.
.3

INPt.Tr
Description: End Channel Bottom Transition (Fully Expanded Flow)
Stat ion Elevat ion Data num= 20

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

********-*-**----******************.******.******************************** •••• *
204.51 1384.01
265.09 1376.94
316.28 1383.48
334.6 1384.95

204.65 1384.04
293.49 1384.04

324.5 1385.49
380.19 1385.87

206.51 1384.04
309.49 1384.36

332.6 1385.37
416.19 1385.15

234.91 1376.94
314.09 1383.21
333.1 1385.37

423.19 1384.8

250 1376.64
315.1 1383.46

333.19 1384.87
425.95 1384.11

Mann ing IS n Values num= 4
Sta n Val Sta n Val Sta n val Sta n Val

•••*.* .******* ***** - -*** ***** ******** ******** ********** ** ** *****
204.51 .032 234.91 .028 265.09 .032 293.49 .025

Bank Sta: Left Right
206.51 293.49

CROSS SECTION

RIVER: River
REACH: Ell sworth

Lengths: Left Channel
90.7 90.7

RS: 10400

Right
90.7

Coeff Contr.
.1

Expan.
.3

INPUT
Description: Channel Station 51499.16
Station Elevation Data num= 93

Sta E1ev Sta Elev Sta E1ev Sta E1ev Sta Elev

*** *----. ***** *•• *** **. ************** ... *** ************ .************** **.*********
0 1382.79 71.98 1383.33 73.15 1383.36 73.19 1383.36 73.22 1383

73.23 1383 83.24 1383 91.46 1383.21 91. 96 1383.22 94.57 1383.29
~8. 08 1383.42 108.1 1384.29 109.05 1384.34 109.93 1384.4 110.73 1384.44

111. 41 1384.48 112.16 1384.52 113 1384.57 113.92 1384.62 114.67 1384.66
115.23 1384.69 115.57 1384.71 118.87 1384.71 119.47 1384.78 120.88 1384.93
121.48 1385 128.62 1385.82 131.35 1386 133.9 1386.17 138.29 1386.3
138.57 1386.31 138.98 1386.31 139.23 1386.31 144.33 1386.35 145.2 1386.32
151.21 1386 152.2 1386 152.78 1386 154.04 1386 160.54 1385.41
162.17 1385.4 163.66 1385.19 164.32 1385.17 165.86 1385.16 167.4 1385.11
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EllsworthChannel. rep
167.72 1385.09 168.91 1385 169.17 1384.98 171.37 1384.1 171. 42 1384.1
173.12 1384 177.46 1383.73 177.48 1383.72 177.51 1383.72 190.55 1383.68
196.24 1383.37 198.77 1383.24 199.33 1383.25 199.44 1383.25 200.88 1383.06
204.51 1383.97 206.51 1383.97 234.91 1376.87 250 1376.57 265.09 1376.87
293.49 1383.97 309.49 1384.29 310.48 1384.04 315.63 1385.33 316.64 1385.31
332.23 1385.08 332.44 1385.08 332.52 1384.58 333.94 1384.67 379.53 1385.58
415.53 1384.86 422.53 1384.51 424.39 1384.04 434.39 1385 434.75 1385.03
435.34 1385.09 436.7 1385.03 437.74 1385 443.95 1364.74 453.65 1384.32
456.76 1364.02 457 1384 457.24 1383.98 463.4 1383.37 474.21 1363.38
486.25 1383.36 499.83 1383.58 500 1383.58

Manning I s n Values nurn= 5
Sta n Val Sta n val Sta n Val Sta n Val Sta n Val

***** •• *•••••••••••••••••••••••• *••••••••*•••••••• *•••••••• *•••• *** ••••••••••• *-
.025 206.51 .032 234.91 .028 265.09 .032 293.49 .025

Sank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
206.51 293.49 99.61 100 100.39 .1 .3

Ineffective Flow nurn= 2
Sta L Sta R Elev Permanent

0 205.38 1384.25 F
294.62 500 1384.25 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 10300

INPUT
Description: Channel station 51599.16
Station Elevation Data nurn= 83

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
•••••••••••••••• 'II. *••••••••••••••••••••••••••••••••••••• *. *•••••••••••• *••••••••

0 1383.09 69.7 1383.61 71.84 1383.67 71. 92 1383.67 71. 98 1383
71.99 1383 80.14 1383 102.88 1383.57 104.26 1383.61 111.47 1'383.79

116.91 1384 117.29 1384 117.93 1384 121.53 1384 131.79 1384
136.34 1384 139.3 1384 148.58 1384.92 149.42 1385 149.75 1385.03
149.91 1385.04 150 1385.04 156.2 1385.35 161.14 1385 162.36 1385
~68.56 1384.37 170.84 1384.14 172.23 1384.12 178.99 1383.96 179.38 1384
180.08 1384 182.88 1384 184.91 1383.99 191.58 1383.95 200.3 1383.59
201.01 1383.56 201.36 1383.64 202.77 1383.45 204.51 1383.89 206.51 1383.89
234.91 1376.79 250 1376.49 265.09 1376.79 293.49 1383.89 309.49 1384.21
313.64 1383.17 314.83 1383.47 320.66 1384.92 321.66 1384.91 331.48 1384.76
331.74 1384.76 331.98 1384.76 332.06 1384.26 333.48 1384.34 379.06 1385.26
415.06 1384.53 422.06 1384.18 425.06 1383.68 429.72 1384.85 430.53 1384.7
432.27 1385 432.59 1385.02 435.03 1385.18 444 .76 1385.08 448.85 1385.05
451.89 1385.03 451.95 1385.01 451.98 1385 453.42 1384.54 454.35 1384.24
456.83 1384.02 457.1 1384 457.31 1383.98 462.96 1383.48 471.84 1383.41
481.95 1383.36 493.77 1383.6 496.21 1383.66 496.46 1383.77 497.03 1384
498.63 1384.66 499.46 1385 500 1385.22

Manning IS n values nurn= 5
Sta n Val Sta n Val Sta n val Sta n val Sta n val

••••••••••••••••••••••••••• *•••••••••••••••••• **** ••••••••••• ** •••••••••• *••••••
.025 206.51 .032 234.91 .028 265.09 .032 293.49 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
206.51 293.49 99.63 100 100.39 .1 .3

Ineffective Flow nurnz:r 2
Sta L Sta R Elev Permanent

0 205.38 1384.17 F
294.62 500 1384.17 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 10200

INPlJT
Description: Channel Station 51699.16
Station Elevation Data nurn=: 77

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
•••••••• 'II ••••• *•••••••••••••••••••••••*. *••••••••••••• **•••••••••••• 'II •••••••••••

o 1383.37
71.59 1383

•
68.27 1383.89 71.38 1383.97 71.49 1383.97
77.88 1383 115.15 1383.94 117.23 1384

71.58 1383
118.1 1384.12
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• • •E11sworthChannel.rep
121.13 1384 .35 127.54 1384.82 129.56 1384.84 136.77 1384.92 139.1 1384.87

151.1 1384.57 163.16 1384.13 164.66 1384.08 165.94 1384 166.05 1383.99
171.82 1383.93 177.72 1383.74 179.8 1383.67 182.43 1383.71 190.2 1383.83
192.94 1383.81 199.54 1383.79 200.29 1383.71 201.2 1383.62 202.07 1383.8
203.05 1383.44 204.51 1383.81 206.51 1383.81 234 .91 1376.71 250 1376.41
265.09 1376.71 293.49 1383.81 309.49 1384.13 311. 93 1383.52 316.54 1384.67
317.54 1384.66 331. 94 1384.44 332.19 1384.44 332.44 1384.44 332.52 1383.94
333.94 1384.03 379.52 1384.94 415.52 1384.22 422.52 1383.87 422.58 1383.85
424.17 1383.59 426.99 1384.29 427.45 1384.27 433.12 1385 435.36 1385.25
435.58 1385.27 436.17 1385.26 437.25 1385.23 446.88 1385 449.7 1384.93
452.68 1384.86 454.68 1384.3 454.96 1384.22 457 1384.02 457.22 1384
457.71 1383.95 460.11 1383.74 463.67 1383.42 467.85 1383.38 481. 44 1383.3
497.85 1383.58 497.94 1383.59 497.97 1383.6 498.05 1383.63 498.93 1384
499.69 1384.32 500 1384.45

Manning's n Values nurn=
Sta n val Sta n Val Sta n Val Sta n Val Sta n Val

•• ** ..............*...........*......... ** ..........................**********. *. ********* *•• *************
.025 206.51 .032 234.91 .028 265.09 .032 293.49 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
206.51 293.49 103.09 100 96.83 .1 .3

Ineffective Flow nurn= 2
Sta L Sta R Elev Permanent

0 205.38 1384.09 F
294.62 500 1384.09 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 10100

INPU'l'
Description: Channel Station 51799.16
Stat ion Elevation Data nurns 93

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
*** ...................*••••••••••••••• ***********.**************.*************.***

0 1383.73 62.65 1384.19 66.84 1384.3 66.99 1384.3 67.11 1383
67.13 1383 71.38 1383 99.91 1383.72 102.23 1383.76 105.06 1383.81

108.52 1383.87 108.53 1383.87 114.89 1384 115.02 1384 116.23 1384
116.4 1384 118.96 1384 121.09 1384 124.92 1384 141. 3 1384

144.15 1384 146.07 1384 149.94 1384 150.76 1384 153.91 1384
156.52 1384.01 157.22 1384.01 164.1 1384.03 166.92 1384.04 167.85 1384.05
170.17 1384 170.21 1384 170.37 1384 177.49 1383.83 180.28 1383.77
187.56 1383.72 192.57 1383.76 196.67 1383.68 198.33 1383.61 200.87 1383.49

202.2 1383.79 202.62 1383.26 204.51 1383.73 206.51 1383.73 234.91 1376.63
250 1376.33 265.09 1376.63 293.49 1383.73 309.49 1384 .05 312.44 1383.31

316.47 1384.32 317.46 1384.31 328.43 1384.14 328.64 1384.14 329.14 1384.14
329.23 1383.64 330.61 1383.72 330.65 1383.73 376.33 1384.65 412.41 1383.93
419.43 1383.59 419.68 1383.52 423.75 1384 427.08 1384.51 430.22 1385
431. 58 1385.22 432.47 1385.35 434.99 1385.25 439.11 1385 441.06 1385
444.57 1384 .92 449.99 1384.81 451.46 1384.48 452.61 1384 .24 454.24 1384.07
454.82 1384 459.14 1383.57 460.3 1383.45 461. 6 1383.45 476.45 1383.43
479.58 1383.51 481.69 1383.57 492.73 1383.86 494.32 1383.9 494 .34 1383.91

494.5 1383.98 494.55 1384 494.69 1384.06 496.14 1384.65 496.98 1385
498.32 1385.55 499.43 1386 500 1386.23

Manning's n values nurna
Sta n val Sta n val Sta n val Sta n val Sta n val

................................*••••••••*••••••••*.*********** •• ************ ************* ••• ***
.025 206.51 .032234.91 .028 265.09 .032 293.49 .025

Bank Sta: Left Right
206.51 293.49

Ineffective Flow nurn=
Sta L Sta R Elev

o 205.26 1384
294.43 500 1384

CROSS SECTION

RIVER: River
REACH: Ellsworth

INPU'l'

Lengths: Left Channel
94.34 100

2
Permanent

F
F

RS: 10000

Right
105.4

Coeff Contr.
.1

Expan.
.3
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EllsworthChannel . rep
Description: Channel Station 51899.16
Station Elevation Data num= 88

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

********************************************************~***********************
0 1383.97 60.43 1384.43 65.43 1384.56 65.62 1384.56 65.76 1383

65.78 1383 68.43 1383 86.01 1383.44 87.45 1383.47 89.17 1383 .5
91.28 1383.54 91.29 1383.54 96.74 1383.65 97.12 1383.66 98.44 1383.68

101.22 1384.46 102.25 1384.5 104.85 1384.6 109.71 1384.79 115.05 1385
147.49 1385.75 161.62 1385.78 164.92 1385.65 165.33 1385.63 171.42 1385.34
173.09 1385.25 173.79 1385.22 174.25 1385.2 178.98 1385 180.52 1384.93
183.17 1384.8 188.07 1384.91 191.95 1384.99 192.27 1385 195.02 1384.89
195.65 1384.86 196.42 1384.65 198.65 1384 199.18 1383.95 204.38 1383.45
204.39 1383.62 204.51 1383.65 206.51 1383.65 234.91 1376.55 250 1376.25
265.09 1376.55 293.49 1383.65 309.49 1383.97 312.69 1383.17 316.12 1384.02
316.22 1384. OS 317.22 1384.03 328.01 1383.87 328.11 1383.87 328.51 1383.87
328.59 1383.37 330.01 1383.45 375.66 1384.36 411.72 1383.64 418.73 1383.29
421.73 1382.79 426.31 1383.93 426.4 1384 427.73 1384.35 430.23 1385
431.53 1385.34 432.09 1385.48 433.62 1385.06 433.8 1385 433.92 1385
448.43 1384.11 448.82 1384.09 449.28 1384.06 450.14 1384 456.05 1383.61
456.38 1383.59 456.62 1383.58 457.07 1383.58 475.95 1383.61 490.75 1383.63
495.4 1383.67 495.97 1383.68 496.19 1383.68 496.21 1383.68 496.37 1383.68
496.7 1383.68 497.23 1383.69 500 1383.69

Manning's n values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n val

*.*********** ***************. ** ** ~********* ***** ** ******* ****** ************* ****
.025 206.51 .032 234.91 .028 265.09 .032 293.49 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
206.51 293.49 97.24 100 102.97 .1 .3

Ineffective Flow num= :2
Sta L Sta R Elev permanent

0 161.62 1385.78 F
319.78 500 1385 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 9900

INPUT
Description: Channel Station 51999.16
Station Elevation Data num= 95

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

************************** ***** ***************** ************* ** ************** ***
0 1384.18 65.94 1384.69 71.87 1384.84 72.09 1384.85 72.25 1383

72.28 1383 73.19 1383 79.19 1383.15 79.67 1383.16 80.25 1383.17
80.96 1383.18 60.99 1363.18 82.83 1383.22 82.95 1383.22 83.4 1383.23
84.33 1383.49 84.68 1383.51 85.55 1363.54 87.17 1383.6 94.47 1383.89

94.5 1383.89 109.34 1384.97 110.61 1385.05 112.8 1365.17 112.86 1385.17
112.91 1385.44 112.97 1385.44 113.02 1365.72 113.24 1385.72 113.54 1385.72
116.79 1385.78 122.75 1385.9 127.38 1386 136.65 1386.69 140.76 1387
142.09 1387 148.68 1387 156.99 1386.54 163.65 1386.17 166.56 1386
170.35 1385.78 174.54 1385.43 176.35 1385.38 182.35 1385 182.51 1385
182.65 1385 182.98 1385 184.78 1385 187.61 1385 188.68 1385
190.25 1384.97 190.4 1384.97 190.43 1384.97 194.94 1384.96 196.88 1384.48
198.78 1384 199.97 1385.2 234.91 1376.47 250 1376.17 265.09 1376.47
293.49 1383.57 309.49 1383.89 317.41 1361.91 325.94 1384.05 326.94 1384.04
335.94 1383.9 336 1383.9 336.49 1383.9 336.57 1383.4 336.59 1383.4
337.99 1383.48 338.09 1363.49 338.41 1383.49 383.73 1384.4 419.85 1383.69
426.87 1383.34 429.88 1382.84 437.91 1385.33 438.36 1385 440.83 1385.65
440.87 1385.66 440.91 1385.67 441.14 1385.66 442.07 1385.58 449.34 1385
450.23 1384.96 457.28 1384.68 460.85 1384.4 462.69 1384.25 471.75 1384.27
478.91 1384.29 465.54 1384.35 487.61 1384.4 489.49 1384.39 500 1384.35

Manning's n Values num= 5
Sta n Val Sta n val Sta n Val Sta n val Sta n Val

********************************************************************************
.025 199.97 .032 234.91 .028 265.09 .032 293.49 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
199.97 293.49 100.03 100 100.09 .1 .3

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

0 148.68 1387 F
316.49 500 1384 F
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•
CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 9800

•EllsworthChannel.rep •
INPUT
Description: Channel Station 52099.16
Station Elevation Data num= 97

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
••••••••••••••••••••• **. *•••••••••••••••••••••• *••••••••••••••••••••••••••••••••

0 1384.41 72.19 1384.97 73.37 1385 73.64 1385.68 73.83 1386
73.84 1386 73.85 1386 76.3 1386 79.2 1386 80.92 1386
84.55 1386 88.05 1386 89.48 1386 93.53 1386 100.69 1386.46

103.76 1386.37 103.86 1386.37 104.12 1386.38 108.12 1386.33 108.29 1386.34
108.41 1386.34 109.54 1386.36 112. 08 1386.42 115.77 1386.45 121.18 1386.61
123.91 1386.69 129.62 1387 133.94 1387 133.97 1387 134.06 1387

134.2 1387 136.91 1387 137.01 1387 137.07 1387 137.1 1387
137.81 1387 141.61 1386.72 148.12 1386.35 152.47 1386 153.02 1385.97

160.6 1385.54 165.19 1385.17 166.52 1385.09 167.51 1385 176.21 1384.42
178.95 1384.26 181.78 1384 184.46 1383.8 185.14 1383.75 187.29 1383.6
194.74 1383.08 198.49 1383.07 200.62 1383.07 202.82 1383.06 204.51 1383.49
206.51 1383.49 234.91 1376.39 250 1376.09 265.09 1376.39 288.53 1382.25
302.39 1383.12 303.88 1383.7 319.88 1384.02 320.25 1384.11 328.37 1384.13
331.29 1384.37 331.46 1384.33 332.47 1384.31 332.79 1384.31 344.06 1384.14
344.11 1384.14 344.61 1384 .14 344.69 1383.64 346.08 1383.72 346.12 1383.73
391.85 1384 .65 427.97 1383.93 434.99 1383.59 438 1383.09 443.76 1384.52
445.5 1385 447.59 1385.52 448.33 1385.71 448.35 1385.24 448.37 1385

450.57 1385 453.27 1385 456.49 1385 458.23 1385.07 463.71 1385.28
465.9 1385.02 466.06 1385 466.34 1384.97 474.98 1384.08 489.44 1384.13

497.08 1384.12 500 1384.14

Manning's n Values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• * ••••••••••••
.025 206.51 .032 234.91 .028 265.09 .032 288.53 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
206.51 302.39 105.55 100 93.83 .1 .3

Ineffective Flow num. 2
Sta L Sta R Elev Permanent

0 205.38 1383.77 F
294.62 500 1383.77 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 9700

INPUT
Description: Channel Station 52199.16 (Riprap for Culvert C8)
Station Elevation Data num- 77

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev................................................................................
0 1384.71 4.24 1384.73 6.5 1384.74 10.16 1384.76 11. 7 1384.77

12.99 1384.77 79.81 1382.48 80.24 1382.3 80.49 1382.21 80.87 1382.11
86.93 1382.2 89.09 1382.27 94.43 1382.41 Ill. 9 1382.79 113.85 1382.84

122.12 1383 139.03 1383.43 155.62 1383.81 159.26 1383.91 164.19 1384
168.52 1384.76 170.17 1385 174.18 1385.5 180.42 1385 180.79 1385
189.01 1384.04 189.39 1384 189.44 1383.99 190.27 1383.9 190.58 1383.86
193.68 1383.65 199.66 1383.24 199.71 1383.24 200.59 1383.21 200.96 1383.2
203.44 1383.14 204.51 1383.41 206.51 1383.41 234.91 1376.31 250 1376.01
265.09 1376.31 293.49 1383.41 311.68 1383.77 316.28 1382.62 321.1 1383.82
321.91 1383.9 331.48 1383.55 339.55 1384.57 339.78 1384.51 340.78 1384.49
348.81 1384.37 349.1 1384.37 '349.31 1384.37 349,39 1383.87 350.81 1383.96
396.39 1384.87 432.39 1384.15 439.39 1383.8 442.39 1383.3 450.39 1385.36
451.51 1385.55 459.66 1385.14 462.49 1385 464.8 1384.88 468.56 1384.67
470.97 1384.29 472.73 1384 473.73 1383.84 476.99 1383.32 484.12 1383.19
486.21 1383.17 492.57 1383.14 494.35 1383.13 495.95 1383.13 497.31 1383.12
499.57 1383.11 500 1383.11

Manning's n Values num= 3
Sta n Val Sta n Val Sta n val

••••••••••••••••••••••••••••••••••••••••••••• * * •
.025 206.51 .04 293.49 . 025
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Bank Sta: Left Right
206.51 293.49

Ineffective Flow numa
Sta L Sta R Elev

o 174.18 1385.5
396.05 500 1384.86

CROSS SECTION

RIVER: River
REACH: Ellsworth

Lengths: Left Channel
99.48 100

2
Permanent

F
F

RS: 9600

Right
100.56

Coeff Contr.
.1

EllsworthChannel. rep

Expan.
.3

INPUT
Description: Channel Station 52299.16 (Riprap for Culvert C8)
Station Elevation Data num= 79

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
*.**************** ******************** .. *..... ** ************ .. ********** **.. ******** *

0 1382.46 17.32 1381.87 78.1 1382.19 79.81 1382.25 83.97 1382.33
85.28 1382.35 99.52 1382.65 103.32 1382.8 108.8 1382.99 108.98 1383

110.25 1383.08 145.79 1384.19 146.46 1384 147.22 1384.4 151.27 1385
154 1385.4 158.04 1386 159.47 1386.17 160.25 1386.18 161.5 1386.19

166.9 1386.46 175.8 1386.29 177.03 1386.29 178.87 1386 181.33 1385.42
183.06 1385 181.07 1384.04 187.24 1384 187.61 1383.92 187.88 1383.86
189.26 1383.53 192.04 1384.22 194.04 1384.22 225.23 1376.42 250 1375.93
274.77 1376.42 305.97 1384.22 321.97 1384.54 322.62 1384.38 330.07 1384.4
331.75 1384.83 332.75 1384.81 343.8 1384.65 345.55 1384.62 345.93 1384.62
346.05 1384.62 346.12 1384.24 346.14 1384.12 347.21 1384.18 347.55 1384.2
393.15 1385.11 429.15 1384.39 436.15 1384.04 436.55 1383.94 437.29 1384
437.41 1384 439.04 1384.14 441.73 1384.36 445.59 1384.69 447.82 1384.88
447.84 1384.99 447.84 1385 447.93 1385.1 448.2 1385.38 449.7 1385.29
454.66 1385 460.61 1384.65 465.19 1384.38 465.7 1384.3 467.45 1384
470.52 1383.49 473.43 1383 475.54 1382.67 476.8 1382.46 479.91 1382.38
483.1 1382.29 488.37 1382.18 499.72 1382.63 500 1382.64

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

***************** .. ** .. ** .... ****** .. ****************
o .025194.04 .04 305.97 .025

Bank Sta: Left Right
194.04 305.97

Ineffective Flow num=
Sta L sta R Elev

o 166.9 1386.46
393.29 500 1385.12

CROSS SECTION

RIVER: River
REACH: Ellsworth

Lengths: Left Channel
96.99 100

2
Permanent

F
F

RS: 9500

Right
104.86

Coeff Contr.
.3

Expan.
.5

INPUT
Description: Channel Station 52399.16
Station Elevation Data num= 72

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

0 1381.97 80.77 1382.4 84.43 1382.53 93.4 1382.71 96.22 1382.75
108.27 1383 110.33 1383 113.48 1383 114.79 1383 130.27 1383 .64
134.27 1383.75 143.7 1384 144.79 1384.12 145.98 1384.36 148.68 1384.8
150.31 1385 154.16 1385.42 155.86 1385.91 156.18 1385.97 156.41 1386
160.64 1386.69 161.84 1386.71 169.2 1386.33 169.63 1386.3 170.08 1386.26
170.16 1386.24 171.11 1386 171.73 1385.85 172.59 1387.12 214.9 1376.55

250 1375.85 285.11 1376.55 316.31 1384.35 332.3 1384.67 334.52 1384.11
336.69 1384.66 338.2 1385.04 339.19 1385.02 348.51 1384.89 348.9 1384.89
348.98 1384.39 350.4 1384.47 396.04 1385.39 396.89 1385.37 432.09 1384.67
439.1 1384.32 440.77 1383.9 441.67 1384 443.04 1384 443.79 1384.02

449.54 1384.16 449.74 1384.41 450.25 1385 450.3 1385.01 450.56 1385.07
450.74 1385.11 451.78 1385.07 453.47 1385 457.52 1384.83 462.18 1384.63
463.24 1384.59 466.95 1384.42 467.62 1384.28 468.9 1384 471.69 1383.44
473.85 1383 475.73 1382.63 476.96 1382.39 483.67 1382.29 490.47 1382.22
498.33 1382.55 500 1382.61

Manriing's n-Values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val
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***** * ** ** ** * ** *** ******* .. *** .. ***** ***

.025 172.59 .032 214.9 .028 285.11 .032 316.31 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
172.59 316.31 100.07 100 100 .3 .5

Ineffective 1'low num- 2
Sta L Sta R Elev Permanent

0 161. 84 1386.71 l'
317.92 500 1384.75 l'

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 9400

INPUT
Description: Channel Station 52499.16
Station Elevation Data num= 80

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
.... ** **•• *.... ***** .... *.. *.. ********** **** *.***** .. ******* **** ******* ..... *.. ****** .. ******

0 1382.17 86.31 1382.63 92.07 1382.83 100.43 1383 101.61 1383
101. 8 1383 102.28 1383 104.14 1383 105.62 1383 108.8 1383

110.05 1383 117.05 1383.3 123.74 1383.48 140.23 1384 140.35 1384
140.98 1384 140.99 1384 141.03 1384 141.05 1384 141. 93 1384.14
144.61 1384.53 147.75 1385 153.04 1385.75 154.16 1385.89 154.82 1386
157.81 1386.6 159.57 1386.94 159.75 1386.97 159.96 1387 161.03 1387
166.29 1387 166.45 1386.97 167.55 1386.81 169.31 1386.37 170.78 1386
171.62 1387.29 214.9 1376.47 250 1375.77 285.11 1376.47 316.31 1384.27
332.31 1384.59 333.56 1384.27 338.31 1385.46 339.32 1385.45 353.6 1385.24

354 1385.24 354.08 1384.74 355.5 1384.82 401.14 1385.64 437.19 1385.02
444.2 1384.67 445.64 1384.31 446.99 1384 453.52 1383.S 453.72 1383.49

453.72 1383.62 453.73 1383.76 453.74 1384 453.75 1384.77 453.75 1385
453.76 1385.13 453.77 1386 453.81 1386 454.3 1386 458.48 1385.5
462.29 1385.04 462.48 1385.02 462.61 1385 465.6 1384.66 467.08 1384.48
471.16 1384 472.03 1383.91 472.57 1383.86 473.24 1383.75 477.49 1383
479.14 1382.72 480.15 1382.54 484.79 1382.47 492.7 1382.37 500 1382.49

Manning's n Values num= 5
Sta n Val Sta n val Sta n Val Sta n Val Sta n Val

***** .............*.**.**.*******. **************.**.*•• **•• ******** ********* .*•• *
.025 171.62 .032 214.9 .028 285.11 .032 316.31 .025

Bank Sta: Left Right
171. 62 316.31

Ineffective Flow num=
Sta L Sta R Elev

o 166.29 1387
317.92 500 1384.67

CROSS SECTION

RIVER: River
REACH: Ellsworth

Lengths: Le f t Channe1
59.46 59.46

2
Permanent

F
F

RS: 9340.54

Right
59.46

Coeff Contr.
.3

Expan.
.5

INPUT
Description: Begin Channel Bottom Transition, Begin Flow Contraction
Station Elevation Data num:l 16

Sta Elev Sta E1ev Sta Elev Sta Elev Sta Elev

.*** **** ****** ***************************** ************* .. ************* *** ***** **
178.57 1385.5
332.31 1384.54
357.11 1385.01
454.5 1383.09

214.9 1376.42
338.48 1383
358.53 1385.1

250 1375.72
349.07 1385.62
404.17 1385.79

285.1 1376.42
356.53 1385.51
440.22 1385.25

316.31 1384.22
357.03 1385.51
447.23 1384.9

Manning's n Values num= 4
Sta n Val Sta n Val Sta n Val Sta n val

** **.** *** *** *** **.*****.************** ****** .... ******* **********
178.57 .04 214.9 .028 285.1 .04 316.31 .025

Bank Sta: Left Right
178.57 316.31

CROSS SECTION

Lengths: Left Channel Right
25.88 25.88 25.88

Coeff Contr.
.3

Expan.
.5
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RIVER: River
REACH: Ellsworth RS: 9314.67

EllsworthChannel.rep

INPUT
Oescription: Full Riprap Section
Station Elevation Oata num=

Sta Elev Sta Elev
28
Sta Elev Sta Elev Sta Elev

•••••••••••••••*••••••••*••********••**.*•••*••• ***.* *••••••••••• *******•• ******
176.55 1385.99 196.42 1378.08 213.91 1376.42 250 1375.7 285.09 1376.4
303.15 1378.14 316.3 1384. :2 332.49 1384.53 338.73 1384.1 346.91 1384.87

347.5 1384.82 349.45 1385.31 ,351.58 1385.66 357 1385.58 357.5 1385.57
357.54 1385.48 357.58 1385.4 358.11 1385.41 358.19 1385.08 359.02 1385.13

359.6 1385.16 404.92 1385.84 405.2 1385.83 440.72 1385.31 441.68 1385.27
447.68 1384.97 448.78 1384.77 456.13 1382.94

Manning's n Values num;:: 3
Sta n Val Sta n val Sta n val

*********.*******************.*********.**••**.*
176.55 .04 316.3 .025 456.13 .035

Bank; sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
176.55 316.3 10 10 10 .3 .5

Ineffective Flow num= :2
Sta L sta R Elev Permanent

176.55 198 1384 F
303 456.13 1384 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 9304.67

INPUT
Description: upstream End of Wing wall
Station Elevation oata num;:: 16

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
**••••** •• ****•• **.**.***••*******.**********••**.*••••••*••*.*****.************

175.54 1386.23 195.68 1376.78 250 1375.69 303.14 1376.75 316.29 1384.19
347.08 1384.81 347.68 1384.66 351.78 1385.69 357.78 1385.6 358.35 1365.6
358.43 1385.1 359.85 1385.18 405.44 1385.86 441.45 1385.33 448.45 1384.98
456.95 1382.86

Manning f s n values num;:: 3
sta n Val Sta n val Sta n Val

**** ***** ** ** ******* ***** .************* *********
175.54 175.54 .015 316.29 .025

Bank; Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
175.54 316.29 15.85 15.85 15.85 .3 .5

Ineffective Flow nurn= 2
Sta L Sta R Elev Permanent

175.54 203 1384 F
297 456.95 1384 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 9288.82

INPUT
Descript ion: Upstream Face of C9
Station Elevation Data num= 4

Sta Elev sta Elev Sta Elev Sta Elev
********************************************.*••*••••••••*••**.*

210.5 1385 210.5 1375.68 289.5 1375.68 289.5

Manning f s n Values num= 3
Sta n Val Sta n val Sta n val

**.******.**••**.**. **** ** ********•••• **** **.* **
210.5 210.5 .015 289.5

Bank; Sta: Left Right Lengths: Left Channel Right
210.5 289.5 81 81 81

CULVERT

•

1385

Coeff Contr.
.3

Expan.
_.5
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•
RIVER: River
REACH: Ellsworth RS: 9248

•EllsworthChannel. rep •
INPUT
Description:
Distance from upstream XS = 12
Deck/Roadway Width 57
Weir Coefficient 2.6
upstream Deck/Roadway Coordinates

num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord

****.*******************************************
1385.6 500 1385.6

Upstream Bridge Cross Section Data
Station Elevation Data num= 4

Sta Elev Sta Elev Sta Elev Sta Elev
*** **** *** ****** ***** ************ *** *** ************* *** *********

210.5 1385 210.5 1375.68 289.5 1375.68 289.5 1385

Manning's n values num= 3
Sta n Val Sta n Val Sta n Val

************************************************
210.5 210.5 .015 289.5

Bank Sta: Left Right
210.5 289.5

Coeff Contr.
.3

Expan.
.5

Downstream Deck/Roadway Coordinates
num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord

il*il *il ••••••••***irililiril***ir*il ********il **ir ******** *
1385.6 500 1385.6

Downstream Bridge Cross Section Data
Stat ion Elevation Data num= 4

Sta Elev Sta Elev Sta Elev Sta Elev
ilililir ir*.*** *******irir**irir******************** ************** **.****

210.5 1385 210.5 1375.61 289.5 1375.61 289.5 1385

Manning's n Values numc 3
Sta n val Sta n Val Sta n Val

.********************ir*•• ** ****** ******ir***.* •••
210.5 210.5 .015 289.5

Bank Sta: Left Right
210.5 289.5

Coeff Contr.
.3

Expan.
.5

Upstream Embankment side slope
Downstream Embankment side slope
Maximum allowable submergence for weir flow =
Elevation at which weir flow begins
Energy head used in spillway design
Spillway height used in design
weir crest shape

Number of Culverts =

o horiz. to 1.0 vertical
o horiz. to 1.0 vertical

.95

Broad Crested

Culvert Name Shape Rise Span
Culvert #9 Box 8 12
FHWA Chart # 8 - flared wingwalls
FHWA Scale *' 1 - Wingwall flared 30 to 75 deg.
Solution Criteria = Highest U. S. EG
Culvert Upstrm Dist Length Top n Bottom n Depth Blocked Entrance Loss Coef

o 81 .015 .015 0 .4
Number of Barrels =
upstream Elevation 1375.68
Centerline stations

Stat Stat Stat Stat Stat Stat
217.5 230.5 243.5 256.5 269.5 282.5

Downstream Elevation. 1375.61
Centerline Stations

Stat Sta. Stat Stat Stat Stat
217.5 230.5 243.5 256.5 269.5 282.5

Exit Loss Coef
1

Page 57



SllsworthChannel. rep
CROSS SECTION

RIVER; River
REACH; Ellsworth RS: 9207.65

INPUT
Description: Downstream Face of C9
Station Elevation Data num. 4

Sta Elev Sta Elev Sta Elev Sta Elev
****************************************************************

210.5 1385 210.5 1375.61 289.5 1375.61 289.5 1385

Manning's n Values num= 3
Sta n Val Sta n val Sta n Val

*** *** ***** ************************** *** **** ****
210.5 210.5 .015 289.5

Bank Sta: Left Right
210.5 289.5

CROSS SECTION

RIVER: River
REACH: Ellsworth

Length$: Left Channel
14.17 14.17

RS: 9193.48

Right
14.17

Coeff Contr.
.3

Expan.
.5

INPUT
Description: Downstream End of wingwall
Station Elevation Data num:;: 16

Sta Elev Sta Elev Sta Elev Sta Elev Sta Slev
********************************************************************************

171.54 1387.15 195.96 1376.68 250 1375.6 303.42 1376.67 316.32 1384.1
340.41 1384.58 341. 93 1384.2 348.82 1385.95 354.99 1385.86 355.49 1385.86
355.57 1385.36 356.99 1385.44 402.6 1386.12 438.62 1385.58 445.63 1385.23
448.29 1384.56

Manning's n Values num:
Sta n Val Sta n Val

********************************
171.54 .04 316.32 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
171.54 316.32 10 10 10 .3 .5

Ineffective Flow num. 2
Sta L Sta R Elev Permanent

171.54 203 1384 F
297 448.29 1384 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 9183.48

INPUT
Description: End Full Riprap Section
Station Elevation Data num= 28

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

172.19 1386.98 196.41 1377.65 214.01 1376.31 250 1375.59 285.12 1376.3
303.42 1377.71 316.32 1384.09 332.08 1384.41 335.21 1384.26 340.54 1384.67
342.06 1384.48 344.83 1385.18 348.99 1385.96 353.71 1385.89 354.2 1385.88
354.28 1385.76 355.19 1385.76 355.68 1385.77 355.69 1385.77 355.77 1385.39

357.2 1385.46 400.57 1386.12 403.05 1386.14 436.03 1385.63 439.25 1385.56
442.92 1385.37 446.3 1385.03 448.98 1384.36

Manning 's n Values num= 5
Sta n Val Sta n Val Sta n val Sta n Val Sta n val

********************************************************************************
172.19 .04 196.41 .028 303.42 .04 316.32 .025 448.98 .032

Bank Sta: Left Right
172.19 316.32

Ineffective Flow num-
Sta L Sta R Elev

172.19 198 1384

•
Lengths: Left Channel

29.74 29.74
2

Permanent
F

Right
29.74

Coeff Contr.
.3

Expan.
.5
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•302 448.98

CROSS SECTION

RIVER : River
REACH; Ellsworth

1384 F

RS: 9154.01

•EllsworthChannel.rep •
INPUT
Description: End Channel Bottom Transition
Station Elevation Data nurn= 16

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

174.14 1386.46
332.321384.39
354.87 1385.41
451.03 1383.76

214 .91 1376.27
335.5 1383.6

356.29 1385.49

250 1375.57
345.27 1386.04
401. 88 1386.23

285.12 1376.27
354.29 1385.91
437.88 1385.65

316.32 1384.07
354.79 1385.91
444.88 1385.3

Manning's n values nurn= 4
Sta n Val Sta n Val Sta n val Sta n val

**********************-*******************--*************-******
174.14 .032 214.91 .028 285.12 .032 316.32 .025

Bank Sta: Left Right
174.14 316.32

CROSS SECTION

RIVER: River
REACH; Ellsworth

Lengths: Left Channel Right
11.01 11.01 11.01

RS: 9143

Coeff Contr.
.1

Expan.
.3

INPUT
Description:
Station Elevation Data num= 100

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************---**************--*****************************

0 1382.79 20.06 1382.85 42.22 1382.91 65.35 1382.97 81.36 1383.01
87.73 1383.03 87.75 1383.03 87.85 1383.03 88.06 1383.03 109.74 1383.94

112.07 1384.03 112.12 1384.03 112.19 1384.03 118.92 1384 ..~5 120.98 1384.45
122.74 1384.54 133.85 1385.03 137.3 1385.19 155.57 1386.03 167.18 1386.2
168.86 1386.27 169.27 1386.17 169.81 1386.03 173.46 1385.12 173.81 1385.03
174.28 1384.91 177.66 1384.07 177.82 1384.03 178.47 1384.03 179.11 1384.03
182.09 1384.46 214.9 1376.26 250 1375.56 285.11 1376.26 317.92 1384.46

318 1384.03 322.04 1384.03 334.25 1384.03 337.35 1384.03 337.41 1384
337.49 1383.9 338.14 1383.03 339.02 1382.83 339.28 1382.77 339.4 1382.74

339.4 1382.94 339.41 1383.03 339.42 1383.87 339.42 1384.03 339.42 1384.26
339.44 1385.03 339.44 1385.06 339.45 1385.58 339.45 1386.03 340.41 1386.1
340.57 1386.11 340.63 1386.12 340.66 1386.12 340.68 1386.12 340.7 1386.12
340.71 1386.12 340.74 1386.12 340.82 1386.12 341.1 1386.12 345.3 1386.06
347.07 1386.03 350.68 1385.8 356.24 1385.4 380.62 1385.94 384.8 1386.03
388.54 1386.1 403.26 1386.4 417.21 1386.12 421. 87 1386.03 422.69 1386.01
439.29 1385.68 444.02 1385.31 447.51 1385.03 448.27 1384.84 451.51 1384.03

453.4 1383.68 455.1 1383.37 455.38 1383.31 455.39 1383.5 455.42 1384 .03
456.16 1384.23 456.85 1384.42 457.21 1384.51 458.36 1384.81 464.35 1384.52
474.47 1384.03 474.77 1384.02 474.85 1384.01 476.47 1383.71 480.08 1383.03
480.86 1382.88 484.24 1382.22 488.27 1382.21 493.06 1382.26 500 1382.51

Manning's n values nurn= 5
Sta n Val Sta n val Sta n val Sta n Val Sta n val

********************* - - - - - **** **************- *- ********* *** *********** ****** ****
.025 182.09 .032 214.9 .028 285.11 .032 317.92 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
182.09 317.92 43 43 43 .1 .3

Ineffective Flow num= 1
Sta L Sta R Elev Permanent

317.92 500 1384.46 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 9100

INPUT
Description; Channel Station 52799.16
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EllsworthChannel.rep
Station Elevation Data nurn= 64

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
............................................................................................................. *••••• *•••**•••

0 1382.76 20.06 1382.82 42.22 13.82.88 65.35 1382.94 81.36 1382.98
87.73- 1383 87.75 1383 87.85 1383 88.06 1383 109.74 1383.91

112.07 1384 112.12 1384 112.19 1384 118.92 1384.32 120.98 1384.42
122.74 1384.51 133.85 1385 137.3 1385.16 155.57 1386 167.18 1386.17
168.86 1386.24 J:69.27 1386.14 169.81 1386 173.46 1385.09 173.81 1385
174.28 1384.88 174.47 1386.33 214.89 1376.23 250 1375.53 285.1 1376.23
316.3 1384.03 332.31 1384.35 332.71 1384.25 339.68 1386.12 340.27 1386.11

340.68 1386.1 355.92 1385.88 356.23 1385.88 356.31 1385.38 357.73 1385.46
403.34 1386.38 439.36 1385.66 446.37 1385.31 452.48 1383.78 453.4 1383.65

455.1 1383.34 455.38 1383.28 455.39 1383.47 455.42 1384 456.16 1384.2
456.85 1384.39 457.21 1384.48 458.36 1384.78 464.35 1384.49 474.47 1384
474.77 1383.99 474.85 1383.98 476.47 1383.68 480.08 1383 480.86 1382.85
484.24 1382.19 488.27 1382.18 493.06 1382.23 500 1382.48

Manning's n Values nurn= 5
Sta n val Sta n val Sta n Val Sta n Val Sta n Val

........................................................................................................... *......... ****•••**** •••**•••*.** •• **
.025 174.47 .032 214.89 .028 285.1 .032 316.3 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
174.47 316.3 100.01 100 100.01 .1 .3

Ineffective Flow nurn. 1
Sta L Sta R Elev Permanent

317.92 500 1384.46 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 9000

INPUT
Description: Channel Station 52899.16
Station Elevation Data nurn= 68

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
.................... *•••*...........*.....*......................... *... ***.** ... *.* ............*... **.*******

0 1382.76 13.8 1382.79 30.65 1382.84 56.31 1382.9 74.16 1382.95
74.62 1382.95 94.01 1383 94.09 1383 94.38 1383 94.6 1383
94.78 1383 107.72 1383.58 108.37 1383.61 117.36 1383.93 117.49 1383.94

119.31 1384 124.44 1384.18 128.22 1384.32 133.02 1384.49 146.94 1384.99
146.99 1385 147.12 1385 167.8 1385.74 168.93 1385.79 170.18 1385.83

170.6 1385.72 173.49 1385 175.24 1386.06 214.89 1376.15 250 1375.45
285.1 1376.15 316.31 1383.95 332.31 1384.27 336.85 1383.13 349 1386.16

350 1386.14 359.16 1386.01 359.34 1386.01 359.66 1386.01 359.74 1385.51
361.16 1385.59 406.77 1386.5 442.79 1385.78 449.79 1385.43 455.08 1384.11
455.71 1384 458.62 1383.57 458.98 1383.52 458.99 1383.69 459 1384
459.88 1384.4 460.39 1384.63 461.19 1385 461.24 1385.02 461.48 1385.11
461.7 1385.09 463.14 1385 468.36 1384.6 476.82 1384 477.22 1383.97

477.31 1383.97 478 1383.87 483.95 1383 484.15 1382.98 485.84 1382.76
488.65 1382.78 495.75 1382.75 500 1382.79

Manning'S n Values nurn= 5
Sta n Val Sta n Val Sta n Val Sta n val Sta n val

*......*...................*.*.***••••••••••••••••••••••••••*•••• *••••••••••*.* •••••
.025 175.24 .032 214.89 .028 285.1 .032 316.31 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff contr. Expan.
175.24 316.31 100.08 100 100.06 .1 .3

Ineffective Flow nurn= 1
Sta L Sta R Elev Permanent

317.92 500 1384.35 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 8900

INPUT
Description: Channel Station 52999.16
Station Elevation Data nurn= 82

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
.*.* * ** ** **.********•••******* .

o 1382.74

•
9.21 1382.77 25.76 1382.81 27.52 1382.81 101.37 1383
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• • •Ellsworthchannel.rep
101.97 1383 102.09 1383 102.53 1383 113.45 1383.59 122.89 1384
126.41 1384.13 129.8 1384.26 136.84 1384.52 143.74 1384.78 145.04 1384.83
146.17 1384.87 149.48 1385 159.45 1385.39 166.77 1385.68 168.43 1385.75
169.94 1385.81 170.26 1385.73 170.49 1385.67 173.16 1385 173.17 1385
175.21 1385.99 214.9 1376.07 250 1375.37 285.11 1376.07 316.31 1383.87
332.31 1384.19 336.49 1383.14 348.56 1386.17 349.55 1386.16 362.58 1385.96
362.76 1385.96 363.08 1385.96 363.16 1385.46 364.58 1385.54 410.19 1386.45
446.21 1385.73 453.22 1385.38 457.5 138.4.31 460.16 1384 462.18 1363.6
462.58 1383.76 462.59 1383.96 462.59 1384 462.65 1384.48 462.68 1384.77
462.71 1385 463.6 1385.26 464.01 1385.38 464.32 1385.46 464.5 1385.51
464.59 1385.53 465.05 1385.65 467.59 1385.51 476.64 1385 481.62 1384.73

484.4 1384.59 485.17 1384.95 485.27 1385 485.95 1385.31 486.23 1385.44
487.42 1386 488.51 1386.5 489.62 1387 491.48 1387.84 491.83 1388
492.09 1388.12 494.03 1389 495.75 1389.78 496.23 1390 497.13 1390.41
498.44 1391 498.78 1391.16 498.8~ 1391. 2 498.92 1391.22 499.42 1391. 56

499.9 1391.61 500 1391.59

Manning's n Values nurn= 5 .
Sta n Val Sta n Val Sta n val Sta n Val Sta n Val

... **** ** *** ** ********* ** **** ** ******* ** *****•••***.**** *** ********* **** **********
.025 175.21 .032 214.9 .028 285.11 .032 316.31 .025

Bank Sta: Left Right Lengths: Left Channel Right Caeff Contr. Expan.
175.21 316.31 105.14 100 94.38 .1 .3

Ineffective Flow nurn= 1
sta L Sta R Elev Permanent

317.92 500 1384.27 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 8800

INPtrI'
Description: Channel Station 53099.16 (Riprap for Culvert Cl0)
Station Elevation Data nurn= 64

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
•••*•• ****** •• *•••• *••• **.* •• ****•• *.**********.**.*****************************

0 1382.73 28.22 1382.8 38.26 1382.82 75.35 1382.88 82.2 1382.91
82.75 1382.91 104.71 1383 105.1 1383 105.46 1383 105.51 1383

105.81 1383 126.42 1383.96 127.24 1384 129.3 1384.1 149.61 1385
163.73 1385.49 169.76 1385.73 170.74 1385.49 172.7 1385 173.84 1384.72
175.44 1385.85 214.9 1375.99 250 1375.29 315.92 1376.32 316.02 1383.14
329.51 1383.41 348.57 1385.97 348.61 1385.97 349.56 1385.96 362.37 1385.77
362.83 1385.77 362.91 1385.27 364.33 1385.35 409.96 1386.27 446 1385.55
453.01 1385.2 457.2 1384.16 461. 52 1384 462.34 1384 462.34 1384.01
462.45 1385 463.47 1385.19 463.86 1385.27 464.62 1385.4 467.9 1385.32
480.48 1385 484.2 1384.91 484.78 1384.9 484.96 1384.98 485 1385
485.67 1385.3 487.21 1386 488.44 1386.56 489.41 1387 491.34 1387.88
491.62 1388 492.16 1388.25 493.82 1389 494.65 1389.38 496.01 1390
497.03 1390.47 497.12 1390.51 497.43 1390.52 500 1390,55

Manning I s n Values nurn= 3
Sta n Val Sta n val Sta n Val

•••••• *.*.* ••••••*•••••••*.*.**•• ****.**********
.025 175.44 .04 316.02 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
175.44 316.02 105.5 100 95.16 .1 .3

Ineffective Flow nurn- 1
Sta L Sta R Elev Permanent

317.92 500 1384.19 F

CROSS SECTION

RIVER: River
REA.CH: Ellsworth RS: 8700

INPtrI'
Description: Channel Station 53199.16
Station Elevation Data nurn= 74

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
******************** *****. ***************.* ******. *.*****. **** ******* ******* ****

o 1382.65 25.38 1382.7 31.79 1382.73 33.53 1382.72 72.55 1382.88
74.9 1382.89 95.76 1382.98 95.78 1382.98 95.9 1382.98 95 . 94 1382. 98
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101.59 1383 116.75 1383.62 123.08 1383.86 127.22 1384 128.36 1384
139.32 1384.32 142.15 1384.45 148.86 1384.66 152.03 1384.8 157.46 1385
164.16 1385 164.42 1384.99 166.65 1385.03 171.39 1385.07 171. 89 1385.14
172.92 1384.88 175.47 1384.24 176.45 1384 177.65 1385.22 214.9 1375.91

250 1375.21 285.11 1375.91 316.31 1383.71 332.3 1384.03 333.59 1383.71
341.62 1385.7 342.63 1385.68 354.97 1385.5 355.37 1385.5 355.47 1385.5
355.55 1385 356.97 1385.09 402.64 1386 438.7 1385.29 445.71 1384.94
448.75 1384.18 452.93 1384.4 455.02 1384.24 455.09 1'384.24 455.13 1384.23
455.16 1384.23 455.23 1384.22 455.33 1384.22 455.94 1384.17 455.97 1384.19
457.22 1385 457.96 1385.47 458.02 1385.51 458.9 1385.49 478.28 1385.03

479.6 1385.59 480.58 1386 482.88 1386.97 482.95 1387 483.03 1387.03
485.3 1388 486.05 1388.32 487.6 1389 489.34 1389.78 489.82 1390

490 1390.08 490.79 1390.45 496.03 1390.75 500 1390.98

Manning's n Values nurn; 5
Sta n val sta n Val Sta n Val Sta n Val Sta n val

********************************************************************************
.025 177.65 .032 214.9 .028 285.11 .032 316.31 .025

Bank Stat Left Right Lengths: Left Channel Right Coeff contr. Expan.
177.65 316.31 90.15 100 108.77 .1 .3

Ineffective Flow nurn= 1
Sta L Sta R Elev Permanent

317.92 500 1384.11 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 8600

INPUT
Description: Channel Station 53299.16
Station Elevation Data num::: 81

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
*************************** ***** **** **** ********* *** ************* ***************

0 1382.6 1.7 1382.6 4.13 1382.59 38.99 1382.73 44.05 1382.74
62.55 1382.82 62.75 1382.83 63.62 1382.83 63.92 1382.84 70.26 1382.86
73.79 1382.88 74.76 1382.89 103.36 1383 104.4 1383 104.74 1383

107.65 1383 108.48 1383 108.65 1383 111.93 1383.14 135.96 1384
139.51 1384.16 148.23 1384.57 157.25 1385 159.12 1385.2 169.18 1385.77
169.2 1385.78 172.11 1385.05 172.3 1385 172.52 1384.94 173.06 1386.29

214.89 1375.83 250 1375.13 285.1 1375.83 316.3 1383.63 332.3 1383.95
333.88 1383.55 341. 22 1385.39 342.22 1385.37 353.4 1385.21 353.66 1385.21
353.74 1384.71 355.16 1384.79 400.75 1385.7 436.76 1384.98 443.76 1384.63

446.8 1383.87 448.38 1384 452.95 1384.39 453.76 1384.45 453.79 1384.56
453.89 1385 453.97 1385.01 455.14 1385.2 455.71 1385.26 455.76 1385.27
455.84 1385.31 456.95 1385.29 472.91 1385 474.45 1384.97 475.48 1384.95
475.57 1384.99 475.6 1385 476.37 1385.32 478.01 1386 478.68 1386.27
479.92 1386.75 480.15 1386.83 480.71 1387 480.72 1387 480.76 1387.01
481.04 1387.14 482.76 1387.87 483.05 1388 483.17 1388.06 485.26 1389
487.3 1389.93 487.45 1390 488.3 1390.39 488.49 1390.48 492.08 1390.63

500 1390.99

Manning 's n values nurn= 5
Sta n Val Sta n val Sta n val Sta n val Sta n val

********************************************************************************
.025 173.06 .032 214.89 .028 285.1 .032 316.3 .025

Bank Stat Left Right
173.06 316.3

Ineffective Flow nurn=
Sta L Sta R Elev

317.92 500 1384.03

CROSS SECTION

RIVER: River
REACH; Ellsworth

Lengths: Left Channel
100.12 100

1
Permanent

F

RS: 8500

Right
100.04

Coeff Contr.
.1

Expan.
.3

INPUT
Description: Channel Station 53399.16
Station Elevation Data num- 93

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
************ *.. * ******* *** .. *** *..********* .. *** ** .. *.. ***************

o 1382.55

•
1.46 1382.55 9.96 1382.57 26.64 1382.64 27.06 1382.65
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28.82 1382.66 29.42 1382.67 35.13 1382.69 42.99 1382.74 45.14 1382.75

100.22 1382.97 100.6 1382.97 104.1 1382.98 104.33 1382.98 105.27 1382.99
109.08 1383 109.28 1383 110.72 1383 110.77 1383 110.82 1383
110.89 1383 111.11 1383 137.07 1383.8 143 .34 1384 164.65 1384.87
167.38 1385 168.23 1385 169.97 1385 171.93 1385 172.66 1384.82
172.79 1384.79 173.59 1384.59 173.99 1384.48 175.93 1384 178.15 1384.93
214.89 1375.75 250 1375.05 285.1 1375.75 316.3 1383.55 332.31 1383.87
335.45 1383.08 343.56 1385.11 344.56 1385.1 355.25 1384.94 355.49 1384.94
355.75 1384.94 355.83 1384.44 351.25 1384.52 402.84 1385.43 438.85 1384.71
445.85 1384.36 447.88 1383.85 449.16 1384 450.27 1384.11 451.95 1384.28
455.98 1384.69 455.98 1384.77 455.99 1385 456.13 1385.11 456.36 1385.3
456.51 1385.42 456.6 1385.49 456.6 1385.5 456.61 1385.5 456.62 1385.51
456.63 1385.52 456.64 1385.53 456.96 1385.71 464.04 1385.48 474.17 1385.07
475.85 1385 475.89 1385 475.9 1385 475.92 1385 475.98 1385
476.02 1385 476.04 1384.99 411.27 1385.46 478.34 1385.86 478.71 1386
480.67 1386.75 481.26 1386.97 481. 34 1387 481.43 1387.04 483.93 1388
485.67 1388.69 486.45 1389 486.78 1389.13 489.02 1390 489.08 1390.04
489.16 1390.08 495.05 1390.38 500 1390.62

Manning's n Values num= 5
Sta n val Sta n Val Sta n Val Sta n Val Sta n Val

***'*** ************************** ** **************** **'* ***'********'* '* *'* •• *** '* *'** '* **
.025 178.15 .032 214.89 .028 285.1 .032 316.3 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
178.15 316.3 101.68 100 98.5 .1 .3

Ineffective Flow num- 1
Sta L sta R Elev Permanent

311.92 500 1383.95 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 8400

INPur
Description: Channel station 53499.16
Station Elevation Data num= 60

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
'*'**'********************** ** *** **** **** *********** '* * '* ********** *'* ** *** *****'* *'* ***

0 1382.53 10.66 1382.59 14.06 1382.61 62.22 1382.8 64.52 1382.79
67.57 1382.8 69.85 1382.8 79.25 1382.88 117.05 1383 118.84 1383

138.29 1383.6 151. 51 1384 154.37 1384.16 16!L41 1385 171. 02 1385
171.29 1385

i~~:~~\ 1~~:4~~
173.39 1384.54 174.18 1384.34 175.53 1384

177.71 1383.78 214.9 1375.67 250 1374.97 285.11 1375.67
316.31 1383.47 332.31 1383.79 334.99 1383.12 342.11 1384.9 343.11 1384.88
357.32 1384.61 357.66 1384.67 357.75 1384.17 359.16 1384.26 404.75 1385.17
440.75 1384.45 447.75 1384.1 452.04 1383.02 457.07 1384.67 457.9 1384.92
457.98 1384.87 458.67 1384.48 464.79 1384.4 477.9 1384.22 479.46 1384.87
479.78 1385 480.22 1385.23 481.75 1386 482.62 1386.4 483.9 1387
485.84 1387.89 486.07 1388 486.23 1388.07 488.25 1389 488.71 1389.21

490.2 1389.9 491.21 1389.94 492.77 1390 499.73 1390.3 500 1390.31

Manning's n Values num= 5
Sta n Val Sta n Val Sta n val Sta n Val Sta n Val

***** **************** ********* *********** ****** ******** ************* ******'*'*** **
.025 178.76 .032 214.9 .028 285.11 .032 31EL31 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
178.76 316.31 108.13 100 92.32 .1 .3

Ineffective Flow num- 1
Sta L Sta R Elev Permanent

317.92 500 1383.87 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 8300

INPUT
Description: Channel Station 53599.16
Station Elevation Data num= 70

sta Elev Sta Elev sta Elev Sta Elev Sta Elev
*****************'************* **** ************* ** ************* '* '* '* **** ****** '* *'* **o 1382.56 9.64 1382.6 14.37 1382.59 16.96 1382.6 21.81 1382.58
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41. 62 1382.77 77.96 1382.88 82.55 1382.89 100.75 1382.97 106.95 1382.99

~07.07 1382.99 107.22 1382.99 108.91 1383 139.73 1383.93 141.56 1383.98
~42 .11 1384 142.73 1384.03 143.02 1384.04 169.8 1384.87 172.01 1384.8
174.29 1384.23 174.62 1384.15 175.22 1384 177.38 1384.97 177.39 1384.97

214.9 1375.59 250 1374.89 285.11 1375.59 316.31 1383.39 332.31 1383.71
335.73 1382.85 342.59 1384.57 343.97 1384.55 352.67 1384.43 352.89 1384.43
352.97 1383.93 354.39 1384.01 400.15 1384.93 435.28 1384.24 436.28 1384.22
436.33 1384.22 443.31 1383.87 444.22 1383.65 445 1384 447.52 1384
452.38 1384.79 453.55 1385 453.75 1385.05 453.9 1385.1 453.95 1385.11
455.95 1385.09 464.76 1385 468.14 1384.85 475.98 1384.45 476.92 1384.88
477.17 1385 478.88 1385.79 479.33 1386 479.63 1386.14 481. 47 1387
481.83 1387.17 483.61 1388 484.51 1388.42 485.75 1389 487.6 1389.86
487.72 1389.92 487.8 1389.92 490.58 . 1390 497.13 1390.2 500 1390.28

Manning's n Values num= 5
Sta n Val Sta n Val Sta n val Sta n Val Sta n Val

********************************************************************************
.025 177.39 .032 214.9 .028 285.11 .032 316.31 .025

Bank ~ta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
177.38 316.31 91. 63 100 109.15 .1 .3

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 8200

INPUT
Description: Channel Station 53699.16
Station Elevation Data num= 79

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
*******************************************************~************************

0 1382.53 16.6 1382.68 44.71 1382.77 48.23 1382.78 62.1 1382.84
66.81 1382.86 69.01 1382.83 71.78 1382.82 76.63 1382.85 79.43 1382.86
84.77 1382.89 86.78 1382.92 97.76 . 1383 100.06 1383 103.05 1383
111.4 1383 112.3 1383 114.18 1383 125.17 1383.25 149.39 1383.86

151. 24 1384 153.99 1384.32 159.18 1385 164.96 1385.35 167.96 1385.53
168.52 1385.56 169.41 1385.52 169.43 1385.52 169.57 1385.49 171. 51 1385
172.54 1384.74 175.51 1384 176.25 1385.17 214.9 1375.51 250 1374.81
285.11 1375.51 316.31 1383.31 332.3 1383.63 332.45 1383.59 334.84 1384.33
335.84 1384.31 348.06 1384.14 348.19 1384.14 348.28 1383.64 349.69 1383.72
395.28 1384.63 431.28 1383.91 438.28 1383.56 441. 28 1383.06 449.11 1385.04
449.68 1385 450.13 1385.14 450.48 1385.25 456.88 1385.13 464 .14 1385
468.28 1384.92 470.4 1384.88 471.78 1384.86 471.84 1384.89 472.11 1385
472.55 1385.19 474.46 1386 474.77 1386.13 476.81 1387 477.79 1387.42
479.15 1388 480.02 1388.37 481.49 1389 482.9 1389.6 483.82 1390
484.31 1390.21 484.7 1390.38 488.03 1390.48 496.03 1390.71 496.79 1390.37
497.61 1390 497.95 1389.85 499.84 1389 500 1388.93

Manning's n values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val

** **** ** *** ** ******* ***** ******* ****** ***** **** 1< ** **** *** *********** ************
.025 176.25 .032 214.9 .028 285.11 .032 316.31 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
176.25 316.31 96 100 103.91 .1 .3

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 8100

INPUT
Description: Channel Station 53799.16
Station Elevation Data num= 99

Sta E1ev Sta Elev Sta Elev Sta Elev Sta Elev
***** **** ***** ******* - *- - *****- ***** ***** ****** ******* ************* *************

0 1382.61 15.18 1382.65 17.69 1382.66 27.6 1382.7 30.95 1382.72
35.27 1382.67 40.72 1382.64 43.98 1382.66 50.14 1382.69 53.57 1382.71
58.77 1382.79 87.48 1383 87.79 1383 88.19 1383 90.55 1383
91.99 1383 92.18 1383 92.67 1383 97.27 1383 97.34 1383

98 1383 112.84 1383.11 121. 66 1383.18 124.9 1383.2 126.47 1383.21
127.9 1383.23 128.46 1383.21 129.11 1383.21 133.63 1383.41 142.21 1383.67

149.25 1383.88- 152.38 1383 ;96 153.86 1384 155.37 1384 160.03 1384
160.47 1383.23 160.6 1383 161.58 1383 161.88 1383 162.22 1383.13
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164.54 1384 165.16 1384.27 166.86 1385 167.11 1385.11 167.18 1385.15
168.81 1385.18 169.8 1385.2 170.24 1385.09 170.61 1385 173.81 1384.2
174.61 1384 175.32 1385.32 214.89 1375.43 250 1374 .73 285.1 1375.43

316.3 1383.23 332.3 1383.55 336.11 1382.6 342.44 1384.18 343.44 1384.16
351.66 1384.04 352.01 1384.04 352.09 1383.54 353.51 1383.63 399.16 1384.54
434.05 1383.84 435.2 1383.82 441. 76 1383.49 442.21 1383.47 445.22 1382.97

453.1 1385.35 453.22 1385 453.58 1385.09 454.86 1385.43 464.32 1365.35
474.74 1385.26 476.24 1385.88 476.52 1386 476.95 1386.18 476.91 1367
461.17 1367.95 481.3 1388 461.49 1388.08 483.69 1389 484.66 1389.41
486.07 1390 487.24 1390.49 487.49 1390.6 487.62 1390.65 468.61 1390.69
496.92 1391 498.94 1391 496.96 1391 498.99 1391 499.3 1391.01
499.32 1391 499.33 1391 499.5 1.390.92 500 1390.7

Manning's n values numm 5
Sta n Val Sta n val Sta n Val Sta n Val Sta n val

•••••••••••• *•••• ***•• *.* **•• **.* •••••••••••• **. *••*•••••• *•• *••*••••••••• ***.*•
.025 175.32 .032 214.89 .028 285.1 .032 316.3 . 025

Bank Sta: Left
175.32

CROSS SECTION

RIVER; River
REACH: Ellsworth

Right
316.3

Lengths: Left Channel Right
100.26 100 100.05

RS: 8000

Coeff Contr.
.1

Expan.
.3

INPUT
Description: Channel Station 53899.16
Station Elevation Data nurn- 115

Sta Elev Sta Elev Sta Elev Sta Elev Sta E1ev
.*. ** .** *.* *.* ****••••••••••• *•• **•••• **•• *•••••*••***. '* •• *••••*. *'*. *'* '* ••••••• **

0 1382.5 .9 1382.49 9.29 1382.45 10.91 1382.46 20.74 1382.51
22.19 1382.52 30.85 1382.66 42.55 1382.74 78.74 1383.4 84.65 1383.5

100 1383.62 102.05 1383.63 104.63 1383.64 107.99 1383.65 112.52 1383.66
113.57 1383.66 117.65 1383.98 117.87 1384 117.9 1384 118.11 1364
123.83 1364.35 124.86 1384.4 125.72 1384.45 126.45 1384.49 127.07 1384.52
127.61 1384.55 128.07 1384.58 134.7 1384.94 135.44 1384.94 135.75 1384.94
135.98 1384.94 142.58 1384.93 143.88 1384.91 145.62 1384.88 148. 07 1384.83
150.36 1384.81 152.9 1384.76 154.44 1384.73 155.49 1384.68 160.41 1384.5

161.5 1384.5 163.1 1384.49 163.45 1384.49 163.92 1384.49 164. 05 1384.49
166.9 1384.48 172.52 1384.13 172.87 1384.22 173 1384.14 173.22 1384.01

173.25 1384 173.25 1383.84 173.28 1383.23 173 .43 1383.2 174.33 1383
176.05 1383 177.89 1383 180.78 1383 181.15 1383 181.99 1383.15

183.7 1383.15 214.9 1375.35 250 1374.65 285.11 1375.35 316.3 1363.15
332.3 1383.47 334.67 1382.88 337.55 1384.03 338.52 1384.14 338.86 1384.15

339.34 1384.27 340.1 1384.46 340.73 1384.45 341.1 1384.45 344.34 1384.4
346.1 1384.37 353.41 1384.27 356.72 1384.22 356.87 1384.22 357.22 1384.22

357.28 1383.87 357.3 1383.72 358.3 1383.78 358.72 1383.8 369.93 1384.03
404.37 1384.72 407.57 1384.65 428.93 1384.23 438.92 1384.03 440.41 1384

446.9 1383.68 447.42 1383.65 450.16 1383.2 450.43 1383.15 451.16 1383.37
458.32 1385.48 460.43 1385.75 477.43 1385.46 479.59 1385.43 479.73 1385.48
479.93 1385.57 480.96 1386 482.33 1386.57 483.36 1387 485.12 1387.72

485.8 1388 486.18 1388.15 488.26 1389 489.34 1389.44 490.73 1390
491.57 1390.34 492.42 1390.68 494.76 1390.8 498.47 1391 500 1391.06

Manning'S n Values nurn- 5
Sta n Val Sta n Val Sta n val Sta n val Sta n Val

•• ****.*** ••*•••••••••••••••••• ****** •••*'** •••• ****** •• *.* •••• *••**•• ***••*••***
.025 183.7 .032 214.9 .028 285.11 .032 316.3 .025

Bank Sta; Left Right Lengths: Left Channel Right Coeff Contr. Expan.
183.7 316.3 105.08 100 94.7 .1 .3

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 7900

INPUT
Description: Channel Station 53999.16
Station Elevation Data nurn= 162

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
• *.* ... ** •• ***•• ** ••• '* .....****............*. **•••••••** .... ***. *..........*. *.. '* '* *'* '* •• *. *.

o 1383.05 .35 1383.06 3.85 1383.12 5.97 1383.16 9.87 1383.22
11 1383.24 13.78 1383.28 16.49 1383.39 16.72 1383.4 16.92 1383.41
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17.08 1383.41 17.25 1383.42 17.44 1383.43 17.65 1383.44 21.86 1383.6
22.35 1383.63 23.09 1383.66 24.22 1383.71 25.37 1383.76 26.42 1383.81
27.81 1383.87 28.4 1383.9 29.39 1383.95 30.58 1384 30.84 1384.01
32.15 1384.07 35.13 1384.21 36.44 1384.27 37.08 1384.3 37.41 1384.31
37.69 1384.32 37.92 1384.34 38.13 1384.34 38.36 1384.36 38.59 1384.37
40.73 1384.47 45.63 1384.49 46.3 1384.48 47.17 1384.47 48.35 1384.46
53.06 1384.45 54.73 1384.41 58.68 1384.4 59.75 1384.39 61.9 1384.39
63.73 1384.47 65.68 1384 .57 67.35 1384.49 72.21 1384.62 72.29 1384.62
72.39 1384.62 75.71 1384.64 78.83 1384.76 81.86 1384.82 84.13 1384.47
84.58 1384.36 85.14 1384.24 85.67 1384.15 86.41 1384 86.43 1384
87.06 1383.87 87.37 1383.8 87.69 1383.74 89.04 1383.56 89.85 1383.28
90.63 1383 90.72 1382.97 90.8 1382.94 92.36 1382.39 93.46 1382
93.85 1381.86 94.21 1381.74 95.14 1381.4 96.24 1381 96.38 1380.95
96.49 1380.91 97.5 1380.S3 98.66 1380.09 98.75 1380.05 98.88 1380

100.04 1379.55 101.44 1379 101.64 1378.92 102.07 1378.75 103.21 1378.29
103.95 1378 104.86 1377.64 106.49 1377 106.64 1376.94 107.02 1376.79
108.23 1376.31 109.02 1376 109.75 1375.71 110.78 1375.32 111.01 1375.22
111.13 1375.17 111.29 1375.11 111.34 1375.09 111.49 1375.03 111.56 1375
111.65 1374.97 111.78 1374.92 112.2 1374.78 112.48 1374.68 112.63 1374.63
112.87 1374.54 118.11 1374.46 120.15 1374.38 121.57 1374 .33 123.04 1374.27
124 .52 1374.16 128.39 1374.04 130.35 1373.98 134.44 1374.03 170.6 1383.07
182.09 1383.47 183.7 1383.07 214.9 1375.27 250 1374.57 285.11 1375.27
316.31 1383.07 332.31 1383.39 332.76 1383.5 340.82 1383.41 346. 04. 1383.61

350 1384.6 351 1384.58 359.51 1384.46 359.95 1384.46 360.01 1384.46
360.1 1383.96 361.51 1384.04 407.1 1384.95 441.42 1384.26 443.1 1384.23

449.84 1383.89 450.1 1383.88 453.1 1383.38 453.37 1383.47 460.98 1386
461.17 1385.6 462.76 1386 462.79 1386.01 462.89 1386.04 463.35 1386.03
464.07 1386.01 464.49 1386 466.22 1385.95 481.73 1385.44 482.67 1385.84
483. 03 1386 484.13 1386.48 485.35 1387 487.35 1387.87 487.66 1388
489.3 1388.7 489.99 1389 490.49 1389.22 492.32 1390 492.64 1390.14

494.31 1390.85 500 1390.94

Manning's n Values num.
Sta n Val Sta n Val Sta n Val Sta n val Sta n Val

•• *••••••••••••••**•••• *.*••*.** •• *•••••••••••••*.* •••** •••*•• ***** ••••••••••***
.025 183.7 .032 214.9 .028 285.11 .032 316.31 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan .
182.09 316.31 100.63 100 99.55 . 1 .3

Ineffective Flow num: 1
Sta L Sta R Elev Permanent

0 182.09 1383.47 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 7800

INPtrr
Description: Channel Station 54099.16
Station Elevation Data num:t 119

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
**•••••**********.**********.*.*****.**.**********.*.*******••*****************.

0 1380.73 .85 1380.4 1.92 1380 2.32 1379.85 2.72 1379.7
4.57 1379 5.27 1378.74 7.1 1378 7.25 1377.94 9.22 1377.08

9.4 1377.01 9.41 1377 9.44 1376.99 11. 62 1376 12.73 1375.5
13.83 1375 15 1374.47 15.96 1374.04 16.04 1374 16.11 1373.97
16.32 1373.87 16.37 1373.85 16.64 1373.83 16.69 1373.83 17.79 1373.76
18.07 1373.74 18.52 1373.7 21.73 1373.44 22.88 1373.34 25.68 1373.11
26.39 1373.06 27.11 1373 28.08 1372.92 32.59 137.2.58 38.44 1372.58
48.39 1372.65 53.68 1372.67 60.39 1372.64 64.23 1372.53 66.31 1372.5
72.97 1372.35 80.91 1372.29 81.47 1372.31 81.66 1372.31 87.94 1372.44
91.95 1372.48 92.42 1372.48 95.78 1372.5 99.3 1372.54 104.06 1372.64

109.66 1372.83 111.62 1372.9 112 1372.92 112.97 1372.97 113.55 1373
114.19 1373.04 114.57 1373.05 114.81 1373.06 115.01 1373. 07 115.2 1373, 07
122.03 1373.16 122.71 1373.17 125.13 1373.27 125.48 1373.28 129.7 1373.44
131.18 1373.82 131.88 1374 132.53 1373.47 170.6 1382.99 182.09 1383.39
183.7 1382.99 214.9 1375.19 250 1374.49 285.11 1375.19 316.31 1382.99
332.3 1383.31 333.53 1383.61 335.95 1383.59 341,4 1384.96 342.4 1384.94

357.66 1384.72 357.83 1384.72 357.91 1384.22 359.33 1384.3 404.91 1385.22
440,91 1384.5 447,91 1384.15 450.91 1383.65 458.83 1385.93 459.03 1385.54
460.85 1386 461.39 1386.13 461.64 1386.2 461.67 1386.04 461.67 1386
467.27 1385.83 480.34 1385.42 481. 04 1385.74 481,61 1386 483.13 1386.69
483.82 1387 484.16 1387.15 486.04 1388 486.88 1388.38 488.26 1389
489.13 1389.39 490.49 1390 491.84 1390.61 492.34 1390.83 492.72 1391
492.73 1391.01 492.76 1391.02 493.99 1391.05 496.37 1391.12 497.12 1391.15
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• • •E11sworthChanne1.rep
497.43 1391.15 497.58 1391.16 499.15 1391.2 500 1391.18

Manning IS n Values num= 5
Sta n val Sta n Val Sta n Val Sta n Val Sta n Val

******* **** ***** ** ***. ****. ** ************ *.* ************* ********. **** ** ******* *
.025 183.7 .032 214.9 .028 285.11 .032 316.31 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff contr. Expan.
182.09 316.31 92.33 100 107.1 .1 .3

Ineffective Flow num= 1
Sta L Sta R Elev Permanent

0 182.09 1383.39 F

CROSS SECTION

RIVER: River
REACH; Ellsworth RS: 7700

INPUT
oescript:i.on: Channel Station 54199.16
Station Elevat:i.on Data num= 185

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

*********************************************************.***.**************••~*
0 1372.14 2.15 1372.22 2.76 1372.25 3.08 1372.26 3'.19 1372.26

10.97 1372.58 17.96 1372.69 20.02 1372.75 20.38 1372.76 20.73 1372.77
21.03 1372.78 21.26 1372.79 21. 9 1372.8 24.47 1372.87 29.54 1373
31.08 1373.04 31.84 1373.06 38 1373.21 44.74 1373.36 51.14 1373.51
55.57 1373.5 58.84 1373.59 59.24 1373.6 59.97 1373.63 61. 3 1373.67
63.02 1373.73 66.15 1373.86 67.42 1373.89 69.54 1373.95 69.56 1373.96
69.65 1374 69.81 1374 .07 70.36 1374.29 70.57 1374.36 70.99 1374.52

71 1374.52 71. 25 1374.59 71.81 1374.79 72.31 1375 72.34 1375.01
72.96 1375.28 73.65 1375.57 74.38 1375.87 74.68 1376 76.08 1376.59
77.06 1377 77.81 1377.31 79.43 1378 79.55 1378.05 79.87 1378.19
81.36 1378.81 81.8 1379 83.08 1379.54 84.16 1380 84.7 1380.23
85.37 1380.51 86.53 1381 87.07 1381.23 87.33 1381.33 88.08 1381.62
89.12 1382 90.21 1382.38 90.92 1382.39 91. 36 1382.37 92.88 1382.34

101.22 1382.63 104.15 1382.63 108.37 1382.7 114.59 1382.76 119.75 1382.76
122.48 1382.91 123.65 1382.95 125.01 1383 125.58 1383 125.96 1383
126.63 1383 127.13 1382.21 127.25 1382 127.36 1381.66 127.65 1381
128.27 1380.05 128.33 1380.02 128.39 1380 128.43 1380 128.57 1380
128.62 1380 128.85 1380 130.13 1379.12 130.26 1379 130.39 1378.91
130.79 1378.64 130.93 1378.81 131.08 1379 131.52 1379.53 131.9 1380
132.71 1380.98 132.73 1381 132.9 1381 132.97 1381 133.88 1381.27
135.02 1381.61 135.35 1381.71 135.86 1381.86 136.33 1382 137.66 1382.19
138.41 1382.29 138.63 1382.32 138.8 1382.34 138.93 1382.35 140.34 1382.61
141.88 1382.69 146.72 1382.89 146.87 1382.88 146.88 1382.88 146.89 1382.88
146.94 1382.88 147.04 1382.88 151.84 1382.57 152.03 1382.59 153.57 1382.84
155.45 1382.84 156.47 1382.'76 158.65 1382.66 160.66 1382.56 161. 37 1382.52
161.68 1382.5 161.85 1382.54 163.47 1382.81 170.09 1382.98 1'71.05 1383
171.09 1383 176.07 1383.12 176.56 1383.13 176.77 1383.14 176.8 1383.13
177.33 1383 178.49 1383 1'78.96 1383 180.48 1383 181.94 1383
182.09 1383.31 182.83 1383.12 214.89 1375.11 250 1374.41 285.1 1375.11

316.3 1382.91 332.3 1383.23 334.74 1383.84 344.55 1383.63 346.65 1383. '74
352.32 1385.14 353.33 1385.13 362.51 1384.99 362.58 1384.99 363.01 1384.99
363.09 1384.49 364.51 1384.58 410.2 1385.5 446.29 1384.78 453.3 1384.43
456.31 1383.93 464.13 1386.22 464.46 1386 464.69 1386.06 465.9 1386.36
468.66 1386.26 476.04 1386 481.96 1385.79 485.51 1385.66 485.91 1385.82
486.33 1386 487.34 1386.41 488.77 1387 490.64 1387.77 491. 2 1388
492.46 1388.52 493.64 1389 493.91 1389.11 495.94 1389.95 496.07 1390
496.09 1390.01 498.24 1390.91 498.93 1390.95 499.85 1391 500 1391. 01

Manning's n Values num=
Sta n val Sta n val Sta n Val Sta n Val Sta n Val

.**** ** ****.* *•• *•• ***. ************* *•••••• *****•••• *. *** ** ******* *... ******** .. **
.025 182.83 .032 214.89 .028 285.1 .032 316.3 .025

Bank Sta: Left Right
182.09 316.3

Ineffective Flow num=
Sta L Sta R Elev

o 182.09 1383.31

CROSS SECTION

RIVER; River

Lengths; Left Channel
100.03 100

1
Permanent

F

Right
100.01

Coeff Contr.
.1

Expan.
.3
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EllsworthChannel. rep
REACH: Ellsworth RS: 7600

INPUT
Description: Channel Station 54299.16
Station Elevation Data numOli 110

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

0 1377.48 .06 1377.5 .54 1377.67 1. 49 1378 1.78 1378.1
2.06 1378.2 3.27 1378.62 4.34 1379 4.73 1379.14 5.11 1379.27
6.21 1379.66 7.18 1380 7.39 1380.07 7.5 1380.11 8.42 1380.44
8.59 1380.5 9.57 1380.85 9.78 1380.92 10 1381 11.36 1381.47
11.4 1381.49 11.43 1381.5 15.35 1381.95 15.78 1382 17.05 1382.04

23.14 1382.3 23.76 1382.28 25.38 1382.27 34.32 1382.16 36.51 1382.14
36.77 1382.13 37.03 1382.12 37.21 1382.11 37.27 1382.11 37.31 1382.11
37.32 1382.1 37.34 1382.11 39.55 1382.25 39.63 1382.26 39.69 1382.26
39.74 1382.27 43.15 1382.53 45.69 1382.5 47.82 1382.5 54.62 1382.49
57,32 1382.54 59.03 1382,58 64.12 1382.51 86.54 1382.36 88.34 1382,37
89.96 1382.42 108.31 1382.84 108.8 1382.83 109,11 1382.83 109.32 1382.83

110.64 1382,83 122,8 1382.69 127.02 1382.77 129.12 1382.79 131. 38 1382.73
135.04 1382.82 138.32 1382.9 140.16 1382.91 140.22 1382.91 140.29 1382.91

140.9 1382.91 148.98 1382.94 177.07 1382.98 177.09 1382.99 177.1 1382,99
179.28 1383 180.25 1383 182.09 1383.23 183.03 1382.99 214,89 1375.03

250 1374.33 285.11 1375.03 316.31 1382.83 332.31 1383.15 335.26 1383.89
339,39 1383.84 349.2 1384.08 354.73 1385.47 355.73 1385.45 369.36 1385.25

369.8 1385.25 369.86 1385.25 369.95 1384.75 371. 37 1384.83 417.06 1385.75
453.14 1385.04 460.16 1384.69 463.16 1384.19 470.21 1385.95 470.29 1386
470.61 1386.08 471.92 1386.39 473.75 1386.21 475.33 1386 491.52 1385.71
492.67 1385.69 492.69 1385.7 493.15 1385.89 493.43 1386 493.51 1386.03
495,86 1387 497.92 1387.85 498.29 1388 498.41 1388.05 500 1388.71

Manning t s n Values num= 5
Sta n val Sta n Val sta n val Sta n Val Sta n Val

********************************************************************************
.025 183.03 .032 214.89 .028 285.11 .032 316.31 .025

Bank Sta: Left Right
182.09 316.31

Ineffective Flow num=
Sta L Sta R Elev

o 182.09 1383.23

CROSS SECTION

RIVER: River
REACH: Ellsworth

Lengths: Left Channel
102.51 100

1
Permanent

F

RS: 7500

Right
99.47

Coeff Contr,
. 1

Expan .
.3

INPUT
Description: Channel Station 54399.16
Station Elevation Data num= 111

Sta Elev Sta E1ev Sta E1ev Sta E1ev Sta Elev
********************************************************************************

0 1380.03 1.4 1380.27 4.97 1380.58 5.7 1380.63 5.92 1380.65
6.14 1380.66 6.34 1380.67 6.51 1380.67 8.56 1380.75 8.7 1380.75
8.88 1380.77 9.12 1380.78 9.44 1380.81 9.9 1380.84 10.22 1380.86

10.78 1380.89 1.1.3 1380.91 11.86 1380.95 12.17 1380.95 12.37 1380.95
12.7 1380.95 12.83 1380.96 13.28 1380.97 14.01 1381 14.1 1381

15.12 1381.06 15.16 1381. 04 15.25 1381.07 15.56 1381.1 18.55 1381.5
21.1 1381.72 21.52 1381.74 23.18 1381,92 25.1 1382 25.2 1382

25.46 1382 25.89 1382.02 26.08 1382.02 26,57 1382.03 28.72 1382.11
36.79 1382.23 40.64 1382.38 42.65 1382.44 45.83 1382.53 48.72 1382.59
51.83 1382.65 52.12 1382.65 52.37 1382.65 56,27 1382.63 59.43 1382.61
60.45 1382.57 60.81 1382.57 64.88 1382.5 66.1 1382.55 70.33 1382.76
70.61 1382.76 70.74 1382.76 70.78 1382.76 71.42 1382.77 72.48 1382.77
90.56 1382.85 107.26 1383 108.28 1383 110.16 1383 113.01 1383

115.21 1383 118.02 1383 160.59 1383.46 163.95 1383.49 173.67 1383.68
173.9 1383.62 176.44 1383 177.15 1383 179.32 1383 179.87 1383.7
214.9 1374.95 250 1374.25 285.11 1374.95 316.31 1382.75 341. 91 1383.26

343.99 1383.78 355.17 1384.19 358.82 1384.24 364.51 1385.66 365.51 1385.65
375.76 1385.5 375.99 1385.5 376.07 1385 377.49 1385.08 423.1 1386
459.12 1385.28 466.13 1384.93 469.13 1384.43 474.2 1385.7 475.2 1386
475.45 1386.06 475.87 1386.15 476.6 1386.32 476.64 1386.03 476.64 1386
477.45 1386 477.49 1386 477.58 1386,01 477.61 1386.01 477.93 1386.01
476.24 1386 485.15 1385.89 498.62 1385.68 499,14 1365.91 499.34 1386

500 1386.29

Manning's n Values num=
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•Sta n val Sta n val Sta n Val Sta n Val •EllsworthChannel. rep
Sta n Val •

** ** ************************************** *************** ************* **********
.025 179.87 .032 214.9 .028 285.11 .032 316.31 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
179.87 316.31 109.18 100 89.79 .1 .3

Ineffective Flow nurn= 1
Sta L Sta R Elev Permanent

0 182.09 1383.15 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 7400

INPUT
Description: Channel Station 54499.16
Station Elevation Data num::ll 72

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
***'* * '* *. ** **. *-*********************** ** ************** *************** ***********

0 1382.6 9.77 1382.72 13.13 1382.74 17.85 1382.76 23.01 1382.76
89.47 1383 94.94 1383 95.78 1383 98.56 1383 99.16 1383

100.22 1383 100.77 1383 102.3 1383 102.81 1383 107.85 1383
172.56 1383.7 172.64 1383.7 173.33 1383.7 173.6 1383.63 175.35 1383.2
176.16 1383 176.56 1383 176.74 1383 177.3 1383 179.49 1383.72

186.5 1381.97 214.9 1374.87 250 1374.17 285.11 1374.87 316.31 1382.67
337,57 1383.09 340.41 1383.8 352.65 1384.13 353.28 1384.29 359.91 1385.93
360.44 1385.92 360.92 1385.91 363.47 1385.87 365.96 1385.84 369.81 1385.78
373.72 1385.72 373.94 1385.72 374.22 1385.72 374.26 1385.44 374.3 1385.22
374.92 1385.26 375.72 1385.3 391.16 1385.61 421.44 1386.2 446.78 1385.69
457.54 1385.48 458.02 1385.45 464.56 1385.13 464.62 1385.11 465.21 1384.96
465.86 1385.1 472.28 1386 473.12 1386.12 474.17 1386.26 474.9 1386.14

475.7 1386 475.91 1385.96 476.03 1385.94 476.08 1385.93 495.52 1385.71
497.12 1385.69 497.2 1385.73 497.76 1386 499.8 1386.97 499.86 1387
499.92 1387.03 500 1387.07

Manning I s n Values nurn= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val

********************************************************************************
.025 186.5 .032 214.9 .028 285.11 .032 316.31 .025

Bank Sta: Left Right
179.49 316.31

CROSS SECTION

RIVER: River
REACH: Ellsworth

Lengths: Left Channel Right
96.46' 100 105.69

RS; 7300

Coeff Contr.
.1

Expan.
.3

INPUT
Description: Channel Station 54599.16
Station Elevation Data nurn= 68

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
*************************** *********************** ************* *****************

0 1382.83 22.92 1383 37.95 1383 41.79 1383 54.51 1383
61.12 1383 65.23 1383 134.87 1383.53 139.54 1383.58 143.95 1383.59

174.22 1383.37 174.84 1383.37 174.87 1383.36 174.89 1383.36 174.94 1383.34
175.79 1383.13 176.29 1383 179.55 1382.67 180.46 1383.4 214.9 1374.79

250 1374.09 285.11 1374.79 316.3 1382.59 332.31 1382.91 336.55 1383.97
350.17 1384.13 357.22 1386.14 358.18 1386.12 366.84 1385.99 367.31 1385.99
367.34 1385.99 367.42 1385.49 368.75 1385.57 368.84 1385.58 414 .44 1386.48
4 50.45 1385.76 457.45 1385.41 458.88 1385.05 464.65 1385.99 465.07 1386
465.52 1386.06 466.36 1386.18 466.36 1386.15 466.37 1386 466.43 1386

466.7 1386 467.34 1386 467.61 1386 467.66 1386 467.89 1385.98
468.7 1385.9 469.35 1385.83 473.93 1385.79 487.54 1385.69 490.41 1385.67

490.44 1385.69 490.58 1385.76 491.07 1386 492.89 1386.9 493.1 1387
493.17 1387.03 495.12 1388 496 1388.43 497.15 1389 498.54 1389.69
499.17 1390 499.55 1390.19 500 1390.41

Manning'S n Values numa 5
Sta n Val Sta n Val Sta n Val Sta n val Sta n Val

**•• **. *•• ** *** ****************** **** *** *********** *************** **************
.025 180.46 .032 214.9 .028 285.11 .032 316.3 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
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180.46

CROSS SECTION

RIVER : River
REACH: Ellsworth

316.3

RS: 7200

97.94 100 102.45 .1 .3
EllsworthChannel. rep

INPUT
Description: Channel Station 54699.16
Station Elevation Data num. 62

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

0 1382.88 19.55 1382.99 20.34 1382.99 21.9 1383 21.94 1383
22.1 1383 23.7 1383 25.22 1383 28.87 1383 30.26 1383

31.18 1383 84.85 1383.22 95.92 1383.26 173.68 1383.51 173.69 1383.51
173.7 1383.51 173.72 1383.5 173.84 1383.47 175.73 1383 176.76 1382.9

179.59 1383.53 214.89 1374.71 250 1374.01 285.1 1374.71 316.3 1382.51
332.31 1382.83 338.41 1384.35 344.44 1384.54 350.6 1386.49 351. 6 1386.48
366.42 1386.26 366.51 1386.26 366.92 1386.26 367 1385.76 368.42 1385.84

414 1386.75 450 1386.03 457 1385:68 458.03 1385.43 463.37 1386
464.32 1386.1 464.37 1386.1 464.7 1386.1 465.88 1386.01 468.5 1386.06
470.48 1386.03 472.75 1386 481. 32 1385.84 488.98 1385.69 489.34 1385.85
489.68 1386 491.17 1386.67 491.91 1387 493.81 1387.86 494.12 1388
494.79 1388.31 496.26 1389 497.58 1389.62 498.39 1390 498.61 1390.1
499.36 1390.45 500 1390.76

Manning IS n Values num= 5
Sta n Val Sta n Val Sta n val Sta n Val Sta n val

********************************************************************************
.025 179.59 .032 214.89 .• 028 285.1 .032 316.3 .025

Bank Sta: Left Right
179.59 316.3

CROSS SECTION

RIVER: River
REACH: Ellsworth

Lengths: Left Channel Right
100.01 100 100.03

RS: 7100

Coeff Contr.
.1

Expan.
.3

INPUT
Description: Channel Station 54799.16
Station Elevation Data num= 61

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

0 1383.09 5.3 1383.11 6.86 1383.12 44.84 1383.2 85.12 1383.33
104.93 1383.38 172.78 1383.66 172.8 1383.65 172.81 1383.65 172.85 1383.64
174.46 1383.24 175.41 1383 179.05 1383.59 214.89 1374.63 250 1373.93
285.1 1374.63 316.3 1382.43 332.31 1382.75 338.62 1384.33 347.63 1384.28

357.11 1386.65 358.11 1386.64 366.4 1386.51 366.82 1386.51 366.9 1386.51
366.99 1386.01 368.4 1386.1 413.99 1387.01 449.99 1386.29 456.99 1385.94

458.4 1385.59 462.37 1386 462.71 1386 462.79 1386 462.86 1386
462.87 1386 463.18 1386.03 463.23 1386.02 463.41 1386 464.12 1386
464.76 . 1386 465.61 1386.05 467.31 1386.16 468.27 1386.2 469.08 1386.19
479.62 1386 488.69 1385.85 488.89 1385.84 488.93 1385.86 489.23 1386
489.75 1386.25 491.32 1387 492.68 1387.65 493.42 1388 493.92 1388.24
495.53 1389 496.84 1389.62 497.64 1390 498.32 1390.32 499.76 1391

500 1391.11

Manning'S n Values num= 5
Sta n Val Sta n val Sta n Val Sta n Val Sta n Val

********************************************************************************
.025 179.05 .032 214.89 .028 285.1 .032 316.3 .025

Bank Sta: Left
179.05

CROSS SECTION

RIVER: River
REACH: Ellsworth

Right
316.3

Lengths: Left Channel Right
95.01 100 105.49

RS: 7000

Coeff Contr.
.1

Expan .
• 3

INPUT
Description: Channel Station 54899.16
Station Elevation Data numa 48

•
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• • •E11sworthChanne1.rep
Sta E1ev Sta Elev Sta Elev Sta E1ev Sta E1ev

***.********** ••*.***** •• ***.* •• **.*******************************.************.
0 1383.25 90.86 1383.7 150.14 1384 156.45 1384.05 160.42 1384.09

170.6 1384 .18 170.66 1384.16 170,76 1384.14 170.91 1384.1 171. 31 1384
176.47 1384.15 214.9 1374,55 250 1373.85 285.11 1374.55 316.31 1382.35
332.31 1382.67 339.42 1384.45 345.06 1384.36 353.7 1387.02 354.7 1387
369.03 1386.79 369.18 1386.79 369.53 1386.79 369.62 1386.29 371.04 1386.37
416.69 1387.29 449.99 1386.63 452.75 1386.58 459.76 1386.23 461.62 1385.76
461.64 1385.99 464.71 1385.94 465.34 1385.98 465.77 1386 468.8 1386.18
469.62 1386.23 471.16 1386.32 475.9 1386.27 491.5 1386.06 492.07 1386.33
492.99 1386.75 493.52 1387 493.96 1387.2 495.72 1388 497.66 1388.88
497.93 1389 499.34 1389.64 500 1389.94

Manning's n Values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n val

********************.*.************************************* •• ***************** •
.025 176.47 .032 214.9 .028 285.11 . 032 316.31 .025

Bank Sta: Left Right
176.47 316.31

CROSS SECTION

RIVER: River
REACH: Ell swor th

Lengths: Left Channel
103.4 100

RS: 6900

Right
95.97

Coeff Contr.
.1

Expan.
.3

INPUT
Description: Channel Station 54999.16
Station Elevation Data nurn= SO

Sta Elev Sta Elev Sta Elev Sta Elev Sta E1ev
************** **************** *. - - * *- **- *******.*.* - - *********** **. ********** •••

0 1383.25 60.93 1383.57 64.02 1383.58 96.55 1383.71 102.73 1383.73
107.83 1383.75 116.1 1383.79 159.31 1383.98 160.59 1383.98 162.37 1383.98
163.38 1383.99 165.62 1383.99 168.48 1384 169.27 1384 169.91 1384
170.28 1384 170.65 1384.01 170.66 1384.01 170.68 1384 176.67 1384.02

214.9 1374.47 250 1373.77 285.11 1374.47 316.31 1382.27 338.97 1382.72
346.41 1384.58 355.77 1384.54 366.35 1387.18 367.36 1387.17 375.77 1387.04
375.96 1387.04 376.27 1387.0 f l 376.35 1386.54 377.77 1386.63 423.41 1387.54
459.45 1386.83 466.45 1386.48 469.09 1385.82 469.64 1385.89 469.88 1385.87
470.06 1385.89 471.67 1386 472.38 1386.04 477.37 1386.34 497.43 1386.38
497.83 1386.38 497.89 1386.41 499.21 1387 499.41 1387.09 500 1387.35

Manning's n Values nurn= 5
Sta n Val Sta n Val Sta n Val Sta n val Sta n Val

• - ********** ******* ***************. *****************. ************. *. ****** **** ••
• 025 176.67 .032 214.9 .028 285.11 .032 316.31 .025

Bank Sta: Left Right
176.67 316.31

CROSS SECTION

RIVER: River
REACH: Ellsworth

Lengths: Left Channel Right
100.01 100 100.11

RS: 6800

Coeff Contr.
. 3

Expan .
.5

INPUT
Descript ion: Channel Station 55099.16
Station Elevation Data nurn= 44

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
** ** ***. ****........ **- *** **************** ** ******. ******** •• *......... *******.* - ********** ....

0 1383.01 16.02 1383.06 16.44 1383.06 17.11 1383.06 25.11 1383.1
32.55 1383.13 57.06 1383.24 82.58 1383.38 163.85 1383.96 170.75 1383.88

171.38 1383.72 171. 69 1383.65 172.61 1383.42 174.29 1383 176.8 1383.91
214.9 1374.39 250 1373.69 285.11 1374.39 316.31 1382.19 342.65 1382.71

350.24 1384.61 353.2 1384.6 361.18 1387.44 361.39 1387.52 362.38 1387.5
377.09 1387.28 377.11 1387.28 377.59 1387.28 377.67 1386.78 379.04 1386.86
379.09 1386.86 424.68 1387.77 460.69 1387.05 467.69 1386.7 470.98 1385.88
471.03 1385.85 472.23 1385.94 472.96 1386 475.85 1386.22 478.91 1386.44
498.69 1386.45 499.11 1386.45 499.14 1386.46 500 1386.82

Manning's n Values num= 5
Sta n Val Sta n Val Sta n val Sta n Val Sta n Val

****'****************** **** .... *** ****************** * .... ************ .... *********** •••• **
.025 176.8 .032 214.9 .028 285.11 .032 316.31 .025
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Bank Sta; Left Right
176.8 316.31

CROSS SECTION

RIVER: River
REACH: Ellsworth

Lengths: Left Channel
103.39 100

RS: 6700

Right
95.64

Coeff Contr.
.3

E11sworthChannel. rep
Expan.

.5

INPUT
Description:
Station Elevation Data num= 80

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
~~******************************************************************************

0 1382.77 29.21 1382.96 30.49 1382.96 31.83 1382.96 33.28 1382.97
36.08 1382.98 41.52 1383.01 42.65 1383 44.43 1383 47.4 1383
48.62 1383 49.71 1383 50.18 1383.01 60.16 1383.1 71.16 1383.21
79.19 1383.31 79.42 1383.31 85.11 1383.32 86.23 1383.33 111.03 1383.47

113.86 1383.48 136.97 1383.61 145.08 1383.65 151.55 1383.73 165.73 1383.82
168.33 1383.93 169.61 1383.98 169.74 1383.99 169.97 1384 170.11 1384
170.15 1384 170.18 1384 170.22 1384 170.23 1384 170.62 1383.9

171.4 1383.71 172 1383.56 172.32 1383.48 172.46 1383.44 172.57 1383.41
172.8 1383.36 173.6 1383.16 174.23 1383 174.79 1382.86 175.19 1382.76

176.11 1382. S3 176.16 1383.99 214.9 1374.31 250 1373.61 285.11 1374.31
316.31 1382.11 337.18 1382.53 346.46 1384.9 353.75 1384.69 365.63 1387.67
365.72 1387.67 366.63 1387.65 374.63 1387.53 374.68 1387.53 375.13 1387.53
375.22 1387.03 376.63 1387.12 422.23 1388.03 458.24 1387.3 465.24 1386.95
469.08 1385.99 469.18 1386 469.19 1386 469.36 1385.96 469.45 1385.96
469.83 1385.99 469.95 1386 470.24 1386.02 477.02 1386.52 494.37 1386.5
497.24 1386.49 497.74 1386.7 498.45 1387 499.81 1387.58 500 1387.66

Manning'S n Values nmths 5
Sta n val Sta n Val Sta n Val Sta n val Sta n Val

********************************************************************************
.025 176.16 .032 214.9 .028 285.11 .032 316.31 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
176.16 316.31 12.38 12.38 12.38 .1 .3

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 6687.62

INPUT
Description: Begin Channel Bottom Transition (Begin Flow Contraction)
Station Slevation Data num= 17

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

178.89 1383.3
342.65 1382.62
374.82 1387.57
464.93 1386.98

214.89 1374.3
351.11 1384.74

374.9 1387.07
468.75 1386.03

250 1373.6
354.9 1384.63

376.32 1387.15

285.1 1374.3
367.05 1387.68
421.92 1388.06

316.3 1382.1
374.32 1387.57
457.93 1387.34

Manning's n Values num= 4
Sta n Val Sta n Val Sta n Val Sta n Val

****************************************************************
178.89 .04 214.89 .028 285.1 .04 316.3 .025

Bank Sta: Left Right
178.89 316.3

CROSS SECTION

RIVER: River
REACH: Ellsworth

Lengths: Left Channel
14.9 14.9

RS: 6675.17*

Right
14.9

Coeff Contr.
.3

Expan.
.5

INPUT
Description: Upatream End of Riprap
Station Elevation Data num= 28

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

176.57 1383.87
295.63 1375.71
354; 84 1384.57

•
202.74 1375.76

316.3 1382.09
366.98 1387.61

213.75 1374.31
342.61 1382.61
367.7 1387.69

250 1373.59
347.57 1383.28
373.71 1387.6

285.1 1374.29
351.06 1384.15
374.23 1387.6
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•374.29 1387.6
376.23 1387.18
464.54 1387.02

374.37 1387.35
421.45 1388.09

464.7 1386.99

374.73 1387.36
421.76 1388.09
468.52 1386.05

374.81 1387.11
457.53 1387.37

•EllsworthChannel. rep
375.79 1387.17
457.71 1387.37 •

Manning's n Values num-
Sta n Val Sta n Val

... * * * * *...
176.57 .04 316.3 . 025

Bank Sta: Left
176.57

Ineffective Flow
Sta L Sta R

176.57 203
297 468.52

CROSS SECTION

RIVER: River
REACH: Ellsworth

Right
316.3

num=
Elev
1382
1382

Lengths: Left Channel
10 10

2
Permanent

F
F

RS: 6662.73

Right
10

Coeff Contr.
.1

Expan.
.3

INPUT
Description: Upstream End of Wing Wall
Station Elevation Data num= 15

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
....................................... ****. *.*.*** * * *** * * * *** - .* * *

174.26 1384.44
347.53 1382.7
375.7 1387.21

201.25 1374.55
367.62 1387.72
421.29 1388.12

250 1373.58
373.62 1387.63
457.311387.4

295.63 1374.49
374.2 1387.63

464.31 1387.05

316.31 1382.08
374.28 1387.13
468.28 1386.06

Manning's n Values num= 3
Sta n Val Sta n val Sta n Val

* *•• ** * * * ** ...
174.26 174.26 •015 316.31 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
174.26 316.31 15.93 15.93 15.93 .1 .3

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

174.26 210 1382 F
291 468.28 1382 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RSI 6646.88

INPUT
Description: Upstream Face of C11
Station Elevation Data numa

Sta Elev Sta Elev Sta Elev Sta Elev
............................... ****** .... ** ......... *** ............... **.*** ... *.... *.* ... ***** ...

217 1385.5 2171373.56 283 1373.56 283 1385.5

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

........ *•• *-******************** ...... **** ... *....... ****
217 217 .015 283

Bank Sta: Left Right
217 283

CULVERT

RIVER: River
REACH ~ Ellsworth

Lengths: Left Channel Right
61 61 61

RS: 6615

Coeff Contr.
• 3

Expan .
.5

INPUT
Description:
Distance from upstream XS 6.5
Deck/Roadway Width 48
weir Coefficient 2.6
Upstream Deck/Roadway Coordinates

num... 2
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EllsworthChannel. rep
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord

************************************************
01384.186 5001387.795

upstream Bridge Cross Section Data
Station Elevation nata nurn= 4

Sta Elev Sta Elev Sta Elev Sta Elev
****************************************************************

217 1385.5 217 1373.56 283 1373.56 283 1385.5

Manning I S n values num=
Sta n Val Sta'n val

3
Sta n Val

**** ***************** **** **. **** ****************
217 217 .015 283

Bank Sta: Left Right
217 > 283

Coeff Contr.
.3

Expan.
.5

Downstream Deck/Roadway Coordinates
num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord

********************.***.***********************
01384.186 5001387.795

Downstream Bridge Cross Section Data
Station Elevation Data num= 4

Sta Elev Sta Elev Sta Elev Sta Elev
****** ************** *. *. ************************ **********. ** ***

217 1385.5 217 1373.47 283 1373.47 283 1385.5

Manning's n Values num= 3
Sta n val Sta n Val sta n Val

**** **** **. ****** *. ** *** ****** ******** ** *** *****
217 217 .015 283

Bank Sta: Left Right
217 283

Coeff Contr.
.3

Expan.
.5

upstream Embankment side slope
Downstream Embankment side slope
Maximum allowable submergence for weir flow
Elevation at which weir flow begins
Energy head used in spillway design
Spillway height used in design
weir crest shape

Number of Culvert s =

o horb;. to 1.0 vertical
o horiz. to 1.0 vertical

.95

= Broad Crested

Culvert Name Shape Rise Span
Culvert tt11 Box 8 12
FHWA Chart # 8 - flared wingwalls
FHWA Scale # 1 - wingwall flared 30 to 75 deg.
Solution Criteria = Highest U. S. EG
Culvert upstrm Dist Length Top n Bottom n Depth Blocked Entrance Loss Coef

o 61 .015 .015 0 .4
Number of Barrels = 5
Upstream Elevation 1373.57
Centerline Stations

Sta. Sta. Sta. Sta. Sta.
224 237 250 263 276

Downstream Elevation = 1373.46
Centerline Stations

Sta. Sta. Sta. Sta. Sta.
224 237 250 263 276

CROSS SECTION

Exit Loss Coef
1

RIVER: River
REACH: Ellsworth RS: 6585.95

INPUT
Description: Downstream Face of Cll
Station Elevation Data num= 4

Sta Elev Sta Elev Sta Elev sta Elev
******************** *.***•• ******************.* ** ****** *** *. ****

2171385.5

•
217 1373.47 283 1373.47 283 1385.5
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•
Manning's n Values numR 3

Sta n Val Sta n Val Sta n Val
**.*_.********--**_.****•• *••••*********.****.**

•EllsworthChannel. rep •
217 217 .015 283

Bank Sta: Left Right
217 283

CROSS SECTION

RIVER: River
REACH: Ellsworth

Lengths: Left Channel Right
14.26 14.26 14.26

RS: 6571.4~

Coeff Contr.
.3

Expan.
.5

INPUT
Description: Downstream End of Wing Wall
Station Elevation Data num=, 17

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
.*••••••••••••*. _•• -* - - - - - *_.* ••••••••••••••• - - * _.* ••••• *•• - - •• *••••••••• *** ••*.

174.66 1384.21 204.82 1374.36 250 1373.45 299.2 1374.44 324.89 1384.1
340.89 1384.42 343.64 1385.11 357.22 1385.11 368.81 1387.98 374.72 1387.89
375.2~ 1387.89 375.37 1387.3~ 376.7 1387.47 422.43 1388.39 458.48 1387.67
465.4~ 1387.33 46~.2~ 1386.38

Manning's n Values num: 3
Sta n val Sta n Val Sta n Val

••••••**.*••••••••• - - - * - - - *-*•• *•••••••••••••• * *
174.66 174.66 .04 324.89 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
174.66 324.8~ 10 10 10 .3 .5

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

174.66 210 1384 F
291 469.29 1384 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 6559.04*

INPUT
Description: Downstream End of Riprap
Station Elevation Data num.. 29

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
•• _•••** •••• _•• *--**-*_ ••••••••••••••••• *._**.*************.***•• **.***.**•• *•••

174.93 1384.13 204.98 1375.46 214.79 1374.14 250 1373.44 285.42 1374.14
298.77 1375.93 324 .23 1383.92 340.03 1384.23 340.43 1384.29 343.22 1384.98
344.08 1385.09 356.59 1385.15 356.97 1385.19 367.99 1387.95 368.7 1388.03
374.68 1387.94 375.26 1387.93 375.34 1387.68 376.49 1387.71 376.69 1387.71

377 1387.72 378.48 1387.52 422.99 1388.42 423.62 1388.42 459.27 1387.71
459.49 1387.7 466.2 1387.37 466.59 1387.32 470.44 1386.35

Manning's n Values nurn= 4
Sta n Val Sta n Val Sta n Val sta n val

****••••*••*.* •••*••••******.*********************.*************
174.93 .04 214.79 .028 285.42 .04 324.23 .025

Bank Sta: Left Right
174.93 324.23

Ineffective Flow nurn=
Sta L Sta R Elev

174.93 204 1384
296 470.44 1384

CROSS SECTION

RIVER: River
REACH: Ellsworth

Lengths: Left Channel
14.9 14.9

2
permanent

F
F

RS: 6546.60

Right
14.9

Coeff Contr.
• 3

Expan .
.5

INPUT
Description: End Channel Bottom Transition (Fully Expanded Flow)
Station Elevation Data num- 16

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
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EllsworthChannel . rep............. *11 •• * ** *******
175.19 1384.05
339.57 1384.05
376.99 1387.96
471.59 1386.33

214.91 1374.12
343.67 1385.08
378.49 1387.54

250 1373.42
356.33 1385.18
424.19 1388.46

285.11 1374.12
367.87 1388.09
460.28 1387.75

323.57 1383.73
376.48 13.87.96
467.3 1387.4

Manning's n Values num== 4
Sta n Val Sta n val Sea n Val Sta n Val

............. **.** ** ** ***.* ••
175.19 .032 214.91 • 028 285.11 .032 323.57 .025

Bank Sta: Left Right
175.19 323.57

CROSS SECTION

RIVER: River
REACH: Ellsworth

Lengths: Left Channel Right
19.6 19.6 19.6

RS; 6527

Coeff Contr.
.1

Expan.
.3

INPUT
Description:
Station Elevation Data num= 76

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
..........................**. *. *•• *.* •••••••••••••• ***••••••••••• ** *................. 1< 1< *

0 1383.56 110.59 1384.04 113.65 1384.04 123.88 1384.04 124.04 1384.04
124.12 1384.04 124.18 1384.04 124.72 1384.04 127.4 1384.04 130.2 1384.06
142.56 1384.1 165.74 1384.19 168.53 1384.2 168.74 1384.15 169.16 1384.04
169.46 1383.97 173.15 1383.04 175.55 1382.44 176.09 1383.79 182.09 1382.29

214.9 1374.09 250 1373.39 285.11 1374.09 317.92 1382.29 318.88 1382.04
330.19 1382.04 334.12 1382.04 339.78 1382.04 343.7 1382.04 348.17 1382.04
349.34 1382.34 352.04 1383.04 355.9 1384 356.07 1384.04 356.23 1384.08
356.25 1384.08 360.19 1385.04 360.21 1385.04 360.22 1385.05 360.29 1385.06
360.41 1385.09 360.42 1385.36 360.43 1386.04 360.46 1386.15 360.59 1387.04
362.65 1387.56 364.55 1388.04 364.86 1388.08 365.89 1388.22 366.73 1388.33
371.49 1388.23 376.35 1388.14 381.39 1388.04 381.45 1387.72 381.46 1387.62
385.56 1387.71 388.79 1387.79 399.73 1388.04 400.95 1388.06 428.69 1388.62
435.72 1388.48 438.97 1388.42 457.14 1388.06 457.97 1388.04 458.19 1388.04
458.31 1388.04 464.86 1387.91 469.67 1387.45 471.71 1387.26 473.98 1387.04
474.56 1386.9 476.39 1386.44 478.69 1386.56 482.55 1386.76 495.51 1386.81

500 1386.82

Manning's.n Values num= 3
Sta n Val Sta n Val Sta n Val

• *... *......*.............................*••• ** *•••*.............
.032 214.9 .028 285.11 . 032

Bank Sea: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
176.09 317.92 27 27 27 .1 .3

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 6500

INPUT
Description: Channel Station 55399.16
Station Elevat ion Data num= 40

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
**•••••••• **...... *••• *•••• *••••••••••••••••••••••••••••••••• *••••••••• 1< *•••••••••

0 1383.52 110.59 1384 113.65 1384 123.88 1384 124.04 1384
124.12 1384 124.18 1384 124.72 1384 127.4 1384 130.2 1384.02
142.56 1384.06 165.74 1384.15 168.53 1384.16 168.74 1384.11 169.16 1384
169.46 1383.93 173.15 1383 174.47 1384.16 214.9 1374.05 250 1373.35
285.11 1374.05 324.05 1383.79 340.05 1384.11 343.72 1385.03 356.65 1385.07
365.73 1388.31 366.73 1388.3 381. 2S 1388.09 381.41 1388.09 381.76 1388.09
381.84 1387.59 383.27 1387.67 429.14 1388.59 465.37 1387.88 472.41 1387.53
476.92 1386.41 478.69 1386.52 482.55 1386.72 495.51 1386.77 500 1386.78

Manning I s n Values num= 3
Sta n val Sta n Val Sta n Val

*** •• ** ***** *. *..........................*............
.032 214.9 .028 285.11 • 032

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
174.47 324.05 92.36 100 109.95 .1 .3
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•
CROSS SECTION

•EllsworthChannel. rep •
RIVER: River
REACH: Ellsworth RS: 6400

INPUT
Descript ion: Channel Station 55499.16
Station Elevation Data nurn= 48

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

********************************************************************************
0 1383.37 29.72 1383.5 35.39 1383.52 132.05 1384 134.8 1384

136.42 1384 139.22 1384 140.89 1384 143.15 1384 143.9 1384
146.31 1384 147.5 1384 148.24 1384 149.32 1384 149.82 1384

150.4 1384 157.69 1384.04 168.19 1384.1 168.35 1384.06 168.61 1384
169.44 1383.79 172.59 1383 174 1384.14 214.89 1373.91 250 1373.21
285.11 1373.91 325.27 1383.95 341.27 1384.27 344.19 1385.01 375.3 1385.26
388.18 1388.37 389.21 1388.35 398.91 1388.21 399.11 1388.21 399.42 1388.21

399.5 1387.71 400.95 1387.79 447.46 1388.71 484.18 1387.98 491.33 1387.63
495.15 1386.7 496.7 1387 496.8 1387 496.85 1387 496.94 1387
497.86 1387.01 499.18 1387.03 500 1387.04

Manning's n values nurn= 3
Sta n Val Sta n Val Sta n val

**** * * * *** * * * ** ************* * * * ** ** * ************
.032 214.89 .028 285.11 .032

Bank Sta: Left Right
174 325.27

CROSS SECTION

RIVER: Rtver
REACH: Ellsworth

Lengths: Left Channel Right
89.93 100 111.65

RS ~ 6300

Coeff Contr.
.1

Expan.
.3

INPUT
Description: Channel Station 55599.16
Station Elevation Data nurn= 35

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

* * ** * * **** ** ** * ** ************ ** ** ** * * * * ********** *************** ************* * * *
0 1383.48 63.98 1383.8 106.21 1384 110.96 1384 114.55 1384

131.6 1384.11 134.86 1384.14 142.15 1384.18 165.85 1384.38 166.61 1384.39
166.66 1384.38 166.8 1384.34 168.15 1384 172.01 1383.03 172.14 1383
172.17 1384.46 214.9 1373.77 250 1373.07 285.11 1373.77 328.6 1384.65

344.6 1384.97 347.74 1385.75 402 1386.29 410.45 1388.35 411.47 1388.34
427.25 1388.1 427.67 1388.1 427.77 1388.1 427.85 1387.6 429.33 1387.69
476.85 1388.57 514.38 1387.83 521.68 1387.47 523.31 1387.08 523.38 1387.06

Manning IS n values nurn= 3
Sta n Val Sta n Val Sta n Val

* *********** ** * ** * * * *** * * ** *********** * * *** * * * **
o .032 214.9 .028 285.11 .032

Bank Sta: Left Right
172.17 328.6

CROSS SECTION

RIVER: River
REACH: Ellsworth

Lengths: Left Channel Right
95.01 100 105.75

RS: 6200

Coeff Contr.
.1

Expan.
.3

INPUT
Description: Channel Station 55699.16
Station Elevation Data num:ll 173

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

*** ********* * * ** ** ******** *** * * ** ** * ** ** * ***** ** ********** * * ************ ** ******
0 1383.55 91.55 1384 94.94 1384.02 98.15 1384.05 164.96 1384.64

165.46 1384.52 166.01 1384.38 167.52 1384 169.15 1383.59 170.58 1384.71
214.9 1373.63 250 1372.93 285.11 1373.63 331.63 1385.27 347.63 1385.59

351.26 1386.49 352.07 1385 352.71 1385.16 356.07 1386 357.88 1386.45
358.52 1386.61 358.6 1386.23 358.8 1386 359.06 1386 359.11 1385.94
359.12 1385.94 359.39 1385.99 359.42 1386 359.66 1386.04 359.89 1386.09
360.04 1386.11 360.23 1386.15 360.36 1386.17 360.43 1386.19 360.51 1386.19
360.59 1386.17 360.69 1386.19 360.78 1386.15 360.94 1386.08 360.99 1386.06
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Ellsworth~hannel.rep

361.15 1386 361.21 1385.97 361.22 1385.97 361.51 1385.85 361.54 1385.82
361.71 1385.74 361.79 1385.67 361.89 1385.63 361.92 1385.61 362.03 1385.5
362.07 1385.48 362.1 1385.46 362.13 1385.44 362.28 1385.28 362.32 1385.24
362.52 1385.01 362.53 1385.01 363.67 1385.33 363.77 1385.29 363.85 1385.27
364.11 1385.32 364.87 1385.5 365.32 1385.59 365.75 1385.68 367.14 1386
368.28 1386.09 368.55 1386.05 368.58 1386.04 369.04 1386.03 369.12 1386.04

374.2 1386.14 376.81 1386.2 379.56 1386.66 384.49 1386.8 384.89 1386.81
385.67 1386.83 389.56 1386.76 392.65 1386.73 393.99 1386.72 397.58 1386.76
397.72 1386.76 400.73 1386.8 400.93 1386.81 409.75 1386.47 409.88 1386.48
411.12 1386.41 411.61 1386.44 411.63 1396.44 411.66 1386.44 411. 69 1386.44
411.72 1386.44 411.75 1386.45 411.78 1386.45 411. 92 1386.46 412.15 1396.46
412.59 1386.47 415.44 1386.3 415.82 1386.31 416.54 1386.38 416.63 1386.39

417.1 1386.36 420.52 1386 424.56 1385.66 424.59 1395.65 424.61 1385.65
424.64 1385.64 424.67 1385.63 424.7 1395.62 424.74 1385.6 424.79 1385.59
424.82 1385.58 424.87 1385.56 424.91 1385.55 424.97 1385.53 425.43 1385.47
427.53 1385.21 428.34 1385.13 428.96 1385 429.8 1385 430.09 1384.97
431.52 1384.74 431.92 1384.8 432.05 1384.82 432.24 1384.84 432.49 1384.88
432.81 1384.92 433.39 1385 433.43 1385.01 433.45 1385.01 433.91 1385.07
434.35 1385.13 434.65 1385.17 437.19 1385.52 438.16 1385.65 439.97 1385.89
440.77 1386 442.51 1386.24 444.47 1386.5 446.39 1386.76 448.14 1387
451.43 1387.48 454.78 1387.96 455.81 1387.9 456.08 1387.88 456.71 1387.84
457.43 1387.79 459.44 1387.67 464.81 1397.32 465.55 1387.33 465.65 1387.33
465.71 1387.34 466.45 1387.35 466.47 1387.35 466.51 1397.35 466.55 1387.35

466.6 1387.35 466.64 1387.35 466.67 1387.36 466.69 1387.36 466.74 1387.36
466.82 1387.36 466.94 1387.36 467.15 1387.36 467.5 1387.37 486.44 1387.74
488.23 1387.78 490.22 1387.82 492.45 1387.86 494.94 1387.91 497.41 1387.96
499.69 1388 499.73 1388 500 1388.01

Manning f s n values num= 3
Sta n Val sta n Val Sta n Val

************************************************
.032 214.9 .028 285.11 .032

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
170.58 331.63 89.55 100 112.01 .1 .3

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 6100

INPUT
Description: Channel Station 55799.16
Stat ion Elevation Data numg 86

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
*********.*.** *••*.** *••**.***••*******.*•••*••• ***•••••••• ***. ***•••*•••••• ****

0 1383.59 82.13 1384 127.02 1384.24 165.47 1384.45 165.56 1384.43
165.64 1384.4 165.89 1384.34 166.3 1384.24 167.25 1384 168.95 1383.57
170.94 1384.48 214.9 1373.49 250 1372.79 285.1 1373.49 331.47 1385.08
347.47 1385.4 350.86 1386.25 352.83 1385 353.8 1385.24 354.83 1385.5
356.·84 1386 357.44 1386.15 357.77 1386.23 358.03 1386.3 358.11 1386.32
359.48 1386.33 375.69 1386.5 380.5 1386.76 380.58 1386.76 380.75 1386.75
386.04 1386.54 387.17 1386.46 388.61 1386.34 390.9 1386.15 391.94 1386.06
392.71 1386 392.75 1386 392.87 1385.99 393.07 1385.99 393.42 1386
395.03 1386.04 398.03 1386.11 415.59 1386.65 416.61 1386.87 417.31 1387
417.83 1387.12 418 1387.16 418.27 1387.12 418.94 1387.01 419.04 1387
419.08 1386.99 420.97 1386.71 424.S1 1386.74 425.18 1386.74 425.99 1386.74
451.35 1387 456.73 1386.39 458.65 1386.28 463.29 1386.04 463.4 1386.04
464.11 1386 472.96 1385.44 474.9 1385.31 477.66 1385.25 479.15 1385.42
479.74 1385.34 480.55 1385.36 482.36 1385.56 483.92 1385.51 484.19 1385.4
484.62 1385.24 484.94 1385.09 485.14 1385 485.14 1384.72 485.14 1384.58
485.57 1384.63 486.17 1384.69 486.35 1384.71 489.16 1385 491.63 1385.26
493.09 1385.41 496.06 1385.72 497.57 1385.87 498.8 1386 499.69 1386.09

500 1386.13

Manning'S n values num..
Sta n Val Sta n val Sta n Val

...........*...... *..... *..... ***..... *•••** ...... *............
.032 214.9 .028 285.1 . 032

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
170.94 331.47 89.86 100 110.57 .1 .3

CROSS SECTION
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•
RIVER: River
REACH: Ellsworth RS: 6000

•EllsworthChannel. rep •
INPUT
Description: Channel Station 55899.16
Station Elevation Data num= 37

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

.* ••••• *****. ****************** •• *•• **************** **** ** ******* ************** *
0 1383.6 79.15 1384 160.87 1384.42 164.86 1384.44 164.99 1384.4

165.11 1384.37 165.75 1384.21 170.44 1384.47 214.89 1373.35 250 1372.65
285.1 1373.35 329.24 1384.39 345.24 1384.71 348.4 1385.5 349.31 1384

352.78 1384.87 353.32 1385 353.57 1385.06 355.34 1385.51 369.13 1385.81
376.55 1386 377 1386 378.38 1386.09 378.9 1386.13 379.06 1386.14
393.66 1386.29 397.21 1386.33 399.7 1386.35 406.47 1386.41 452.27 1386.92
457.22 1386.93 487.79 1387 489.27 1387 494.74 1387 496.07 1387
497.58 1387 500 1387

Manning'S n Values num= 3
Sta n val Sta n Val Sta n Val

************** .********* *** **** ************ .****
.032 214.89 .028 285.1 .032

Bank Sta: Left Right
170.44 329.24

CROSS SECTION

RIVER: River
REACH: Ellsworth

Lengths: Left Channel Right
93.44 100- 106.76

RS: 5900

Coeff Contr.
.1

Expan.
.3

INPUT
Description: Channel Station 55999.16
Station Elevation Data num= 59

Sta Elev Sta Elev Sta E1ev Sta Elev Sta E1ev

**** ***************************** •• **************. *. ************ *************** *
0 1383.59 25.64 1383.72 58.28 1383.87 78.75 1383.97 84.8 1384

93.86 1384.04 115.63 1384.15 155.47 1384.34 159.16 1384.35 160.69 1384.36
161. 52 1384.36 162.31 1384.37 164.28 1384.38 164.36 1384.36 164.44 1384.34
164.72 1384.27 165.15 1384.16 165.78 1384 170.11 1384.41 214.89 1373.21

250 1372.51 285.11 1373.21 330.96 1384.68 346.96 1385 351.07 1386.03
353.38 1384.95 353.57 1385 353.81 1385.06 355.39 1385.46 357.57 1386
357.94 1386.08 358.18 1386.14 358.33 1386.14 358.43 1386.14 358.54 1386.14
358.69 1386.14 359.07 1386.14 360.99 1386.13 362.88 1386.13 364.09 1386.14
364.98 1386.14 366.17 1386.14 366.69 1386.14 367.76 1386.14 368.52 1386.14
377.89 1386.14 381.11 1386.14 383.25 1386.14 403.59 1386.24 405.81 1386.25
409.17 1386.26 418.09 1386.32 480.91 1386.46 481. 26 1386.46 481.77 1386.47
481.94 1386.47 481. 99 1386.47 483.09 1386.47 500 1386.59

Manning's n Values num=
Sta n Val Sta n Val Sta n Val

*****.***.***•• *****.**••**•••• *•• ******.**** •• *
.032 214.89 .028 285.11 .032

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
170.11 330.96 93.19 100 106.49 .1 .3

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 5800

INPUT
Description: Channel Station 56099.16
Station Elevation Data num= 55

Sta E1ev Sta Elev Sta Elev Sta Elev Sta E1ev

• *••••••• ** *****.***************** .** •• *. ************* **********.*. ***. *********
0 1383.54 34.88 1383.67 110.24 1383.97 113.15 1383.98 118.47 1384

143.99 1384.11 158.55 1384 .18 164.47 1384.2 164.68 1384.15 165.17 1384.03
165.29 1384 166.23 1383.76 166.65 1383.66 169.28 1383 170.23 1384.24
214.89 1373.07 250 1372.37 285.11 1373.07 332.74 1384.98 348.74 1385.3
352.08 1386.14 354.11 1384.96 354.27 1385 354.43 1385.04 354.92 1385.16
358.28 1386 358.43 1386.04 358.83 1386.14 380.65 1386.14 381.9 1386.14
382.06 1386.14 382.39 1386.14 382.87 1386.14 383.3 1386.14 383.59 1386.14
391.32 1386.14 394.62 1386.14 395.33 1386.14 397.72 1386.14 398.92 1386.14
404.84 1386.14 406.43 1386.14 406.96 1386.14 410.84 1386.14 412.16 1386.14
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437.89 1386.14 454.26 1386.14
479.87 1386.14 483.47 1386.14

EllsworthChannel . rep
458.7 1386.14 464.08 1386.14 475.33 1386.14

486.34 1386.14 495.15 1386.19 500 1386.21

Manning's n Values nurn= 3
Sta n Val Sta nval Sta n Val

****************************** **** *** ***********
.032 214.89 .028 285.11 .032

Bank Sta: Left Right
170.23332.74

CROSS SECTION

RIVER: River
REACH: Ellsworth

Lengths: Left Channel Right
88.19 100 110.63

RS: 5700

Coeff Contr.
.1

Expan.
.3

INPUT
Description: Channel Station 56199.16
Station Elevation Data nurn= 55

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

0 1383.36 8.49 1383.39 18.98 1383.42 60.55 1383.56 68.46 1383.59
79.49 1383.63 157.81 1383.89 165.51 1383.91 165.62 1383.91 165.74 1383.91

165.84 1383.91 165.89 1363.91 165.96 1383.91 166.27 1383.84 166.44 1383.79
166.79 1383.71 167.59 1383.51 169.6 1383 170.85 1383.94 214.9 1372.93

250 1372.23 285.1 1372.93 329.51 1384.03 345.51 1384.35 352.64 1386.14
353.94 1384.57 355.67 1385 356.5 1385.2 359.6 1385.98 360.19 1385.98
367.16 1365.96 370.03 1385.96 371.29 1385.92 371.4 1385.92 372.11 1385.93
391.65 1385.88 392.9 1385.89 393.85 1365.9 393.92 1385.9 394.44 1385.9
422.08 1385.84 422.77 1385.65 427.96 1385.88 446.81 1385.86 466.25 1385.91
466.5 1385.91 467.71 1385.92 469.85 1385.93 473.13 1385.95 475.6 1385.96

476.25 1385.96 482.85 1386 483.17 1386 486.08 1386.02 500 1386.11

Manning's n Values nurn=
Sta n val Sta n Val Sta n val

********************************************.***
.032 214.9 .028 285.1 .032

Bank Sta: Left Right
170.85 329.51

CROSS SECTION

RIVER: River
REACH: Ellsworth

Lengths: Left Channel Right
93.95 100 105.17

RS: 5600

Coeff Contr.
.1

Expan.
.3

INPtrl'
Description; Channel Station 56299.16
Station Elevation Data nurn= 73

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
******************************************************************************.*

0 1383.09 8.65 1383.12 18.96 1383.16 78.36 1383.36 104.34 1383.47
120.76 1383.53 132.85 1383.57 163.38 1383.68 163.42 1383.68 163.44 1383.68
163.65 1383.66 164.95 1383.69 165.47 1383.69 165.63 1383.65 165.79 1383.61
166.64 1383.4 168.23 1383 171.26 1383.7 214.89 1372.79 250 1372.09

285.1 1372.79 327.36 1383.36 343.36 1363.68 348.56 1384.98 350.07 1383.67
351.41 1384 353.24 1384.46 355.4 1385 355.85 1385.11 355.98 1385.14
362.11 1385.07 376.49 1385 381.77 1364.95 381.83 1384.95 382.07 1384.95
399.96 1384.82 400.46 1384.82 401.28 1384.82 425.74 1384.75 431.73 1384.75
433.31 1384.75 438.85 1384.76 440.73 1384.76 443.2 1384.77 444.93 1384.78
446.04 1384.78 446.2 1384.78 448.24 1384.79 448.83 1384.79 449.26 1384.79
450.85 1384.79 452.7 1384.79 455.48 1384.8 460 1384.81 460.29 1384 .81
460.53 1384.81 460.85 1384.81 461.83 1384.82 463.48 1384.82 465.79 1384.82
468.83 1384.84 470.49 1384.84 471.42 1384.84 476.78 1384.84 477.96 1384.85
478.19 1384.85 479.86 1384.85 487.69 1384.86 491.71 1384.88 493.42 1384.89
495.22 1384.89 497.22 1384.89 500 1384.9

Manning's n values numD
Sta n Val Sta n Val Sta n Val

************************************************
.032 214.89 .028 285.1 .032

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
171.26 327.36 93.4_ _100 105.25 .1 .3
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•CROSS SECTION •EllsworthChannel.rep •
RIVER: River
REACH: Ellsworth RS: 5500

INPUT
Description: Channel Station 56399.16
Station Elevation Data num= 61

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
........................*................................*••••••******* ** .*........ *************

0 1382.82 5.38 1382.83 10.81 1382.85 22.39 1382.89 41.87 1382.96
55.9 1383 61.61 1383.02 89.13 1383.11 101.81 1383.15 117.17 1383.2

164.92 1383.36 166.33 1383.36 166.34 1383.36 166.35 1383.36 166.38 1383.35
166.42 1383.34 167.77 1383 170.7 1382.27 171.17 1382.15 171. 76 1382
172,02 1383.37 214.89 1372.65 250 1371.95 285.1 1372.65 326.09 1382.9
342.09 1383.22 345.54 1384.08 348,06 1383 352.05 1383.99 352.08 1384
352,54 1384.11 352.63 1384.14 353.64 1384.14 354,27 1384.14 362.77 1384.11
363.48 1384.11 364.64 1384.11 381.19 1384.07 399.11 1384.04 399.72 1384.04
401. 32 1384.04 401.36 1384.04 401.73 1384.04 404.49 1384.04 405.67 1384,03
411.27 1384,03 412.76 1384.03 421.8 1384.02 422.45 1384.02 422.51 1384.02
423.59 1384.02 425.37 1384.02 426.56 1384.02 438.02 1384.01 438.08 1384.01
443.83 1384 447.36 1383.99 472.19 1383.93 472.35 1383.94 472.43 1383.94

500 1384.06

Manning I S n Values num=
Sta n val sta n Val Sta n Val

............ ***************** ... *... ** ****•• *. *** ** ... **.* *** *
.032 214.89 ,028 285.1 .032

Bank Sta: Left Right
172.02 326.09

CROSS SECTION

RIVER: River
REACH: Ellsworth

Lengths: Left Channel Right
91.63 100106.73

RS: 5400

Coeff Contr.
.1

Expan.
.3

INPUT
Description: Channel Station 56499.16
Station Elevation Data num=- 60

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
.....*** .... *.********* *** ** **** ********* ... ****** ****** *** **** **. ** ... *........... ***********

0 1382.56 18.84 1382.6 25.21 1382.61 37.36 1382.64 49.24 1382.68
66.78 1382.74 79.25 1382.76 92.76 1382.81 103.04 1382.84 107.19 1382.85

118.51 1382.89 140.17 1382.95 145.5 1382.96 147.02 1382.96 147.71 1382.97
148.19 1382.97 149.79 1382.97 152.9 1382.97 158.82 1382.98 163.81 1382.99
165.79 1382'.99 167.02 1383 169.87 1382.29 170.38 1382.16 171. 02 1382
172.24 1381.69 172.97 1383 214.89 1372.51 250 1371.81 285.1 1372.51
323.48 1382.11 339.48 1382.43 342.31 1383.14 344.03 1381. 87 344.54 1382
346.8 1382.57 348.54 1383 348.58 1383.01 349.09 1383.14 352.61 1383.14

356.15 1383.14 359.95 1383.2 368.32 1383.14 370.21 1383.14 376.98 1383.14
382.39 1383.14 392.18 1383.14 392.39 1383.14 392.84 1383.14 398.31 1383.21
398.38 1383.21 399.72 1383.19 400.34 1383.19 425.75 1383.35 443.74 1383.42
446.47 1383.41 454.28 1383.39 455.74 1383.39 456.52 1383.4 500 1383.59

Manning 's n values num= 3
Sta n val Sta n Val Sta n val

...... *... **** ** *... ** **. *.*** *•• **•••*•• *. *••*•• *****... *
.032 214.89 .028 285.1 .032

Bank Sta: Left Right
172.97 323.48

CROSS SECTION

RIVER: River
REACH: Ellsworth

Lengths: Left Channel Right
100.13 100 100.03

RS: 5300

Coeff Contr.
.1

Expan.
.3

INPtrr
Description: Channel Station 56599.16
Station Elevation Data num= 49

Sta Elev Sta Elev sta Elev Sta Elev Sta Elev
*** *•• *. ****. **.* **** *.***** .... ** *** *. *****.* ....** •••*****.... *•••**** **........... *******

o 1382.15 26.95 1382.21 30.68 1382.22 33.51 1382.23 53.63 1382.27
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EllsworthChannel. rep
57.26 1382.29 96.45 1382.4 107.57 1382.43 127.17 1382.5 131.25 1382. Sl

163.84 1382.63 163.88 1382.63 164.49 1382.63 165.18 1382.63 168.31 1382.64
168.75 1382.53 169.22 1382.42 170.73 1382.04 170.88 1382 172.8 1381.52
173.77 1382.66 214.9 1372.37 250 1371. 67 285.11 1372.37 323.92 1382.08
339.92 1382.4 342.8 1383.12 345.47 1382 348.11 1382.66 349.48 1383
349.59 1383.03 350.01 1383.13 350.82 1383.13 352.66 1383.14 353.62 1383.14
354.35 1383.14 355 1383.14 385.12 1383.14 390.23 1383.14 403.44 1383.14
411.01 1383.14 416.83 1383.14 454.88 1383.14 457.55 1383.14 462.88 1383.14
463.02 1383.14 471.4 1383.18 472.2 1383.19 500 1383.38

Manning's n Va1\les nurn= 3
Sta n val Sta n val Sta n Val

****************************.*******************
.032 214.9 .028 285.11 .032

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
173.77 323.92 92.52 100 106.5 .1 .3

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 5200

INPUT
Description: Channel station 56699.16
Station Elevation Data nurn= 57

Sta Elev Sta Elev Sta Elev sta Elev Sta Elev

****************** '" '" *.***. *************** **** *** **.***. *. "'* •• **** ****. **. ****. **
0 1381.79 17.24 1381.82 21.82 1381.82 35.11 1381.84 36.31 1381.84

46.66 1381.86 S2.58 1381.88 64.9 1381. 9 65.79 1381. 9 85.31 1381.94
85.93 1381.94 105.15 1381.98 109.71 1381.98 110.49 1381.98 120.5 1382

124.14 1382.01 124.63 1382.01 142.22 1382.03 142.98 1382.03 145.88 1382.04
156.81 1382.05 160.07 1382.06 165.02 1382.07 168.14 1382.07 169.8 1382.07
169.85 1382.06 170.09 1382 170.15 1381.98 170.43 1381.91 174.08 1381
175.54 1382.07 214.9 1372.23 250 1371.53 285.1 1372.23 322.93 1381.69
338.93 1382.01 342.38 1382.87 345.74 1382 348.13 1382.6 349.64 1382.97
349.97 1382.99 350.06 1383 350.17 1383.01 352.62 1383.14 353.43 1383.14
354.56 1383.14 358.42 1383.09 364 .77 1383.09 372.85 1383.05 388.23 1383.05
394.69 1383.04 417.15 1383.02 433.74 1383.02 443.16 1383.02 449.88 1383.03
470.56 1383.17 500 1383.26

Manning's n Values nurn= 3
Sta n Val Sta n val Sta n Val

** *•• ******.***.****••• *.* *** ** *******.* .*•••*.*
.032 214.9 .028 285.1 .032

Bank Sta: Left Right
175.54 322.93

CROSS SECTION

RIVER: River
REACH: Ellsworth

Lengths: Left Channel Right
96.11 100 103.33

RS: 5100

Coeff Contr.
.1

Expan.
.3

INPtlI'
Description: Channel station 56799.16
Station Elevation Data nurn= 58

Sta Elev Sta Elev Sta Slev Sta Elev Sta Elev
*.****.**.**.****.******.*.*.******.******•• *.***••••• **************************

0 1381.34 3.51 1381.34 8.95 1381.35 13.81 1381.35 18.07 1381.36
20.5 1381.36 25.53 1381.37 31.08 1381.38 39.19 1381.4 45.43 1381.41

53.63 1381.43 169.96 1381. 45 170.27 1381.45 171. 97 1381.46 172.11 1381.42
172.25 1381.39 173.32 1381.12 177.41 1381.47 214.9 1372.09 250 1371.39
285.1 1372.09 311.08 1380.09 333.08 1380.41 338.18 1381.68 338. S6 1380

339.07 1380.13 342.58 1381 343.16 1381.14 346.48 1381.97 346.81 1381.98
347.32 1382 347.49 1382.01 351.09 1382.14 353.25 1382.14 355.11 1382.14
367.84 1382.14 378.56 1382.14 386.94 1382.14 387.16 1382.14 394.4 1382.14
394.84 1382.14 395.49 1382.14 397.36 1382.14 399.92 1382.14 400.99 1382.14
404.1 1382.14 404.44 1382.14 404.47 1382.14 409.92 1382.14 410.61 1382.14

410.93 1382.14 412.21 1382.14 423.31 1382.14 430.35 1382.14 437.78 1382.14
438.42 1382.16 452.89 1382.69 500 1382.82

Manning'snvalues nurn= 3
Sta n Val Sta n val Sta n val

• *.***.* ••*.*.** •• ***** **••• ****.******** *** ****
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• .032 214.9 .028 285.1 .032 •EllsworthChannel.rep •
Bank Sta: Left Right

177.41 317.08

CROSS SECTION

RIVER: River
REACH: Ellsworth

Lengths: Left Channel Right
95.3 100 103.78

RS: 5000

Coeff contr.
.1

Expan.
.3

INPUT
Description: Channel Station 56899.16
Station Elevation Data num= 60

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

**** *** '** ***. *'* '* •• *• .,. ***************** '* '** ******** *** '**.,. ************* 1t *.,. *********
0 1380.92 35.37 1381 35.83 1381 37.76 1381 43.1 1381.01

44.64 1381.01 81. 88 1381.08 98.76 1381.1 116.89 1381.13 124.7 1381.14
151. 85 1381.19 167.76 1381.21 172,23 1381. 22 172.35 1381.19 172.47 1381.17
172.78 1381.09 173.13 1381 177.92 1381.2 214.89 1371. 95 250 1371.25
285.11 1371.95 320.4 1380.78 336.4 1381.1 340.03 1382.01 342.15 1380.78
343.04 1381 343.72 1381.17 347.05 1382 347.27 1382.05 347.4 1382.09
349.38 1382.11 351.77 1382.14 353.03 1382.14 353.53 1382.14 353.68 1382.14

353.8 1382.14 356.81 1382.14 425.11 1382.14 425.61 1382.14 427.58 1382.14
429.04 1382.14 429.71 1382.14 433.01 1382.14 436.87 1382.14 437.87 1382.14

439.9 1382.14 440.86 1382.14 442.03 1382.14 442.73 1382.14 444.89 1382.14
445.71 1382.14 448.63 1382.14 452.63 1382.14 452.68 1382.14 454.18 1382.14
461.26 1382.14 461.78 1382.14 465.42 1382.27 486.12 1382.32 500 1383.08

Manning 4 s n values num= 3
Sta n Val Sta n Val Sta n val

*****.*********************.** ••• ***************
.032 214,89 .028 285.11 .032

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
177.92 320.4 95.36 100 103.76 .1 .3

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 4900

INPUT
Description: Channel Station 56999.16
Station Elevation Data num= 86

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

•******************** ***.* '** It. *•••• *********** '* ********** It* It it It ********** It* It *****
0 1380.47 8.31 1380.48 18.12 1380.53 48.52 1380.7 52.32 1380.71

77.64 1380.89 79.83 1380.9 81.3 1380.9 82.19 1380.91 98.6 1381
107.91 1381 140.38 1381 145.37 1380.99 145.89 1380.99 164.07 1380.93
172.94 1380.86 173.54 1380.72 173.91 1380.62 174.88 1380.38 176.4 1380

178.6 1380.89 214.89 1371.81 250 1371.11 285.11 1371.81 320.97 1380.78
336.97 1381.1 340.83 1382.06 341.78 1380.58 343.45 1381 345.05 1381.4
347.46 1382 347.69 1382,06 348.01 1382.14 348.02 1382.14 355.01 1382.14
358.67 1382.14 363.6 1382.14 363.94 1382.14 368.57 1382.14 388.1 1382.14
391.75 1382.14 393.81 1382.14 394.85 1382.14 431.66 1382.62 433.07 1382.64
435.19 1382.65 437.71 1382.68 439.67 1382.71 439.94 1382.72 445.71 1382.81
447.36 1382.81 448.88 1382.84 449.83 1382.86 450.07 1382.86 450.33 1382.86
451.74 1382.87 453.23 1382.89 453.4 1382.89 453.45 1382.89 455.21 1382.9
455.36 1382.9 455.59 1382.9 455.92 1382.9 456.33 1382.91 456.82 1382.91
457.39 1382.91 458.46 1382.92 460.03 1382.92 462.13 1382.93 462.42 1382.93
464.09 1382.94 465.32 1382.94 467.21 1382.93 467.52 1382.93 467.96 1382.93
468.78 1382.94 469.37 1382.94 470.32 1382.94 471.63 1382.93 473.27 1382.93
474.37 1382.92 475.78 1382.92 476.46 1382.93 476.87 1382.93 492.14 1382.28

500 1381.93

Manning 's n values num=
Sta n Val Sta n Val Sta n Val

**'* ••• *******. ********** ****** It It **'*. '*.,.. *********
.032 214.89 .028 285.11 .032

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
178.6 320.97 95.44 100 104.05 ,1 .3

CROSS SECTION
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RIVER: River
REACH: Ellsworth RS: 4800

INPUT
Description: Channel Station 570S39.16
Station Elevation Data num= 63

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
***•• **********••*••••*•••••••••• *•••**••••••••• *••••••••••••••••••••• *•••••••• *

0 1380 12.31 1380.04 25.86 1380.07 34.25 1380.1 36.72 1380.11
47.S37 1380.15 57.65 1380.17 69.68 1380.19 79.08 1360.21 86.04 1380.23
90.44 1380.23 95.46 1380.25 132.38 1380.33 140.92 1380.35 169.24 1380.46

170.88 1380.47 173.73 1380.48 174.08 1380.39 174.48 1380.29 175.62 1380
179.59 1380.5 214.9 1371.67 250 1370.97 285.1 1371.67 317.7 1379.82

333.7 1380.14 337.42 1381.07 339.82 1380 343.32 1380.87 343.83 1381
344.06 1381.06 346.4 1381.64 348.61 1381.82 351 1382 352.22 1362.09
352.81 1382.14 353.46 1382.14 354.11 1382.14 356.23 1382.09 360.08 1382.03
361.45 1382 361. 48 1382 366.83 1381.9 367.85 1381.88 377.32 1381.72

377.5 1381.72 380.39 1381.68 385.67 1381.61 387.3 1381.58 390.64 1381.54
393.27 1381.5 414.17 1381.21 419.55 1381.14 421.81 1381.13 422.45 1381.13
431. 67 1381.11 459.7 1381.09 460 1381.09 460.58 1381.09 462.31 1381.09
467.68 1381.37 472.59 1381.15 500 1381.23

Manning's n Values num=
Sta n Val Sta n Val Sta n Val

*•••••••••*••••••*•••••••••**••• *.*••*••••••••••
.032 214.9 .028 285.1 .032

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
179.59 317.7 90.21 100 108.18 .1 .3

CROSS SBCTION

RIVER: River
REACH: Ellsworth RS: 4700

INPUT
Description: Channel Station 57199.16
Station Elevation Data num= 80

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
*••••••••*•• ** •••** ••*••••••••••••****••• *.*.*•••••••• **••••••••••••• ** •••*•• *••

0 1379.42 9.78 1379.41 14.7 1379.42 18.07 1379.43 19.72 1379.44
22.89 1379.44 22.98 1379.44 23.16 1379.44 23.44 1379.44 24.15 1379.44
26.91 1379.45 30.09 1379.45 31.69 1379.46 32.75 1379.46 33.27 1379.46
39.81 1379.47 45.34 1379.48 48.93 1379.5 53.56 1379.5 57.1 1379.51
64.48 1379.53 71.43 1379.56 83.77 1379.6 92.68 1379.64 98.64 1379.66

117.27 1379.71 123.51 1379.73 160.35 1379.81 173.73 1379.87 174.42 1379.87
174.99 1379.87 175.23 1379.87 175.7 1379.88 177.72 1379.68 161.77 1379.81

184.5 1379.13 214.89 1371.53 250 1370.83 285.1 1371.53 317.5 1379.63
333.5 1379.95 334.5 1380.2 335.73 1379 336.02 1379 336.54 1379

338.38 1379.46 340.54 1380 341.12 1380.15 341.29 1380.19 345.32 1380.15
345.69 1380.15 346.1 1380.15 346.18 1380.15 353.95 1380.34 354.7 1380.34
362.31 1380.51 368.29 1380.6 368.51 1380.6 374.66 1380.68 375.17 1380.67
375.77 1380.67 376.46 1380.66 377.23 1380.66 378.48 1380.67 379.03 1380.67
395.6 1380.73 397.74 1380.74 398.36 1380.73 404.76 1380.69 418.15 1380.61

426.81 1380.57 429.94 1380.57 430.86 1380.56 439.69 1380.54 441.97 13~0.53
443.11 1380.53 446.36 1380.52 452.24 1380.54 486.83 1380.62 500 1380.65

Manning's n Values num= 3
Sta n val Sta n Val Sta n Val

**•••••••••••••••••••••• **•••*••••••••••••***. *•
.032 214.89 .028 285.1 . 032

Bank Sta: Left Right Lengths: Left Channel Right Coeff contr. Expan.
181.77 317.5 26 26 26 .1 .3

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 4674

INPUT
Description: Channel Station 57235.16.
Station Elevation Data num= 65

Sta Elev Sta Elev Sta

•
Elev Sta Elev Sta Elev

Page 84

• •



• • •E11sworthChanne1. rep
** *** *•••• ***. ************. ** •• ** ** ***** ******** .** ************ *. *. *********** **

0 1379.21 3.49 1379.19 8.98 1379.19 15.78 1379.19 25.7 1379.19
38.27 1379.19 66.99 1379.19 77.24 1379.19 77.38 1379.19 77.66 1379.19
84.65 1379.19 84.96 1379.19 93.13 1379.19 99.34 1379.19 105.16 1379.21

107.26 1379.22 127.27 1379.29 141. 21 1379.34 156.55 1379.41 163.8 1379.44
172.59 1379.48 174 .27 1379.49 177.18 1379.51 177.45 1379.44 177.79 1379.36
178.46 1379.19 178.68 1379.19 178.69 1379.19 179.9 1379.19 182.09 1379.72

214.9 1371. 52 250 1370.82 285.11 1371.52 317.92 1379.72 336.87 1379.19
342.35 1379.19 342.46 1379.19 343.64 1379.19 346.97 1379.19 348.01 1379.43
348.48 1379.55 348.97 1379.67 352.45 1379.72 353.09 1379.72 353.71 1379.73
354.27 1379.73 356.24 1379.75 371. 26 1379.89 372.47 1379.9 373.51 1379.91
379.82 1379.95 388.24 1380.03 400.2 1380.12 409.75 1380.19 414.54 1380.21
416.17 1380.21 417.04 1380.21 423.45 1380.23 428.91 1380.23 431.09 1380.23
432.77 1380.23 434.89 1380.23 439.96 1380.24 443.45 1380.25 500 1380.38

Manning's n Values nurn=- 3
Sta n Val Sta n val Sta n Val

*****. ************.***.* ••*••••• *. **************
.032 214.9 .028 285.11 .032

Bank Sta: Left Right
182.09 317.92

CROSS SECTION

RIVER: River
REACH: Ellsworth

Lengths: Left Channel Right
10 10 10

RS: 4664

Coeff Contr.
.1

Expan.
.3

INPUT
Description: Channel Station 57235.16,
Station Elevation Data nurn= 65

Sta E1ev Sta E1ev Sta Elev Sta Elev Sta E1ev
•• *** .**.*. **•••••••*.******************* *•• ************** ************* *********

0 1379.21 3.49 1379.19 8.98 1379.19 15.78 1379.19 25.7 1379.19
38.27 1379.19 66.99 1379.19 77.24' 1379.19 77.38 1379.19 77.66 1379.19
84.65 1379.19 84.96 1379.19 93.13 1379.19 99.34 1379.19 105.16 1379.21

107.26 1379.22 127.27 1379.29 141.21 1379.34 156.5S 1379.41 163.8 1379.44
172.59 1379.48 174.27 1379.49 177.18 1379.51 177.45 1379.44 177.79 1379.36
178.46 1379.19 1,-8.68 1379:19 178.69 1379.19 179.9 1379.19 182.09 1379.71
214.9 1371.51 250 1370.8 285.11 1371.51 317.92 1379.71 336.87 1379.19

342.35 1379.19 342.46 1379.19 343.64 1379.19 346.97 1379.19 348.01 1379.43
348.48 1379.55 348.97 1379.67 352.45 1379.72 353.09 1379.72 353.71 1379.73
354.27 1379.73 356.24 1379.7S 371.26 1379.89 372.47 1379.9 373.51 1379.91
379.82 1379.95 388.24 1380.03 400.2 1380.12 409.75 1380.19 414.54 1380.21
416.17 1380.21 417.04 1380.21 423.45 1380.23 428.91 1380,23 431. 09 1380.23
432.77 1380.23 434.89 1380.23 439.96 1380.24 443.45 1380.25 500 1380.38

Manning I s n values nurn-
Sta n Val Sta n val Sta n Val

**** •••** •• ****.** ••••*•••• *••••*•••••**••******
0 .032 214.9 .028 285.11 .032

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
182.09 317.92 64 64 64 .1 .3

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 4600

INPUT
Descript ion: Channel Station 57299.16
Station Elevation Data nurn= 68

Sta Elev Sta Elev Sta E1ev Sta E1ev Sta E1ev
* .**•• *** •••• *•• ** ••••*••*••*. *.****** *** ***.** .*****.*••• ** ******** ** ******* ***

0 1379.02 3.49 1379 e.98 1379 15.78 1379 25.7 1379
38.27 1379 66.99 1379 77.24 1379 77.38 1379 77.66 1379
84.65 1379 84.96 1379 93.13 1379 99.34 1379 105.16 1379.02

107.26 1379.03 127.27 1379.1 141. 21 1379.15 156.55 1379.22 163.8 1379.25
172.59 1379.29 174.27 1379.3 177.18 1379.32 177.45 1379.25 177.79 1379.17
178.46 1379 178.68 1379 178.69 1379 179.77 1379.31 180.49 1379.49
182.49 1379.49 214.9 1371.39 250 1370.69 285.11 1371.39 317.5 1379.49
333.5 1379.81 335.73 1379.26 336.87 1379 342.3S 1379 342.46 l379

343.64 1379 346.97 1379 348.01 1379.24 348.48 1379.36 348.97 1379.48
352.45 1379.53 353.09 1379.53 353.71 1379.54 354.27 1379.54 356.24 1379.56
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371.26 1379.7 372.47 1379.71 373.51 1379.72 379.82 1379.76 388.24 1379.84

400.2 1379.93 409.75 1380 414.54 1380.02 416.17 1380.02 417.04 1380.02
423.45 1380.04 428.91 1380.04 431.09 1380.04 432.77 1380.04 434.89 1380.04
439.96 1380.05 443.45 1380.06 500 1380.19

Manning I s n Values numcr 3
Sta n val Sta n val Sta n val

****************************.******* •• **********
.032 214.9 .028 285.11 .032

Bank Sta: Left Right Lengths ~ Left Channel Right Coeff Contr. Expan.
182.49 317.5 94.44 100 105.1 .1 .3

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 4500

INPlIT
Description: Channel Station 57399.16
Station Elevation Data numlll 60

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
..... * ******* *** ****.* * *.... * **** *** ... * * ••** **** ** ... * •• * ... *. * ** *. *... * * **....... * 'if 'if 'if 'if 'if 'if ****••

0 1379 1.17 1379 4.22 1379 7.96 1379 12.6 1379
16.85 1379 22.46 1379 24.03 1379 24.85 1379 81. 21 1379
82.63 1379 85.52 1379 86.89 1379 91. 23 1379 92.69 1379
94.42 1379 100.28 1379 102.15 1379 104.07 1379 111. 42 1379
113.2 1379 115.08 1379 123.92 1379 141.52 1379 141. 99 1379

148.17 1379 154.85 1379.02 156.59 1379.02 161.4 1379.04 170.98 1379.07
176.51 1379.1 176.69 1379.06 176.95 1379.02 176.92 1379 177.96 1379
179.06 1379 179.52 1379 179.56 1379.12 180.49 1379.35 182.49 1379.35

214.9 1371.25 250 1370.55 285.1 1371.25 317.5 1379.35 333.5 1379.67
335.97 1379.06 344 .66 1379 344.85 1379.05 345.05 1379.1 345.15 1379.12
345.25 1379.15 352.88 1379.15 356.18 1379.15 396.06 1379.45 397.22 1379.45
438.99 1379.67 440.03 1379.7 440.18 1379.71 479.62 1379.59 500 1379.63

Manning IS n Values nurn= 3
Sta n Val Sta n Val Sta n Val

.... **** **** *************** ... ****** ** ***** ******** 'if

.032 214.9 '.028 285.1 .032

Bank Stat Left Right Lengths: Left Channel Right Coeff Contr. Expan.
182.49 317.5 95.83 100 103.83 .1 .3

CROSS SECTION

RIVER: River
REACH: Ellsworth RS; 4400

INPUT
Description: Channel Station 57499.16
Station Elevation Data num=: 65

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

... * ... *. ******** ************* *** ** ** ***************** ** ********* *** ****** ****** ... * * *
0 1378.83 13.52 1378.85 15.02 1378.84 17.97 1378.84 23.91 1378.85

32.96 1378.86 39.59 1378.86 43.68 1378.86 45.55 1378.86 47.07 1378.86
52.03 1378.86 60.3 1378.85 93.1 1378.77 104.59 1378.76 115.02 1378.73

127.72 1378.72 130.02 1378.72 145.2 1378.71 147.47 1378.7 150.27 1378.7
153.75 1378.69 157.87 1378.69 177.62 1378.68 178.36 1378.68 180.49 1379.21
182.49 1379.21 214.89 1371.11 250 1370.41 285.1 1371.11 317.5 1379.21

333.5 1379.53 335.97 1378.92 340.12 1378.92 340.23 1378.92 340.41 1378.93
340.63 1378.93 340.94 1378.94 341.42 1378.96 342.64 1379 344.13 1379.05
344 .77 1379.07 346.72 1379.14 353.73 1379.14 358.48 1379.14 359.26 1379.14
361.35 1379.14 369.89 1379.14 369.91 1379.14 371.14 1379.14 372.97 1379.14
381.55 1379.14 381.62 1379.14 383.44 1379.14 385.74 1379.14 386.29 1379.14
386.79 1379.14 388.69 1379.14 400.14 1379.14 407.35 1379.14 407.64 1379.14
407.73 1379.14 442.08 1379.31 444.24 1379.38 444.56 1379.4 500 1379.22

Manning IS n Values num= 3
Sta n Val Sta n Val Sta n Val

**.***** *** **** *********************** *** *******
.032 214.89 .028 285.1 .032

Bank Sta: Left Right Lengths: Left Channel Right Coef\ Contr. Expan.
182.49 317.5 92.56 100 107.14 .1 .3
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RIVER: River
REACH: Ellsworth RS: 4300

INPUT
Description: Channel Station 57599.16
Station Elevation Data num= 37

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
•• '*'*'**'*'*'*'*'*'**'*'*'*'*•••••• '*.***.* *** *••• ************** •• ******.'*•• *•• *•• '* •••••••• **

0 1378.49 9.73 1378.45 17.93 1378.45 32.84 1378.45 38.33 1378.44
39.89 1378.44 43.03 1378.44 47.78 1378.44 51.22 1378.44 53.34 1378.44

61.2 1378.43 61.97 1378.43 64.46 1378.42 68.59 1378.42 155.71 1378.18
159.63 1378.18 176.97 1378.19 180.49 1379.07 182.5 1379.07 214.9 1370.97

250 1370.27 285.11 1370.97 317.51 1379.07 333.5 1379.39 337.6 1378.37
338.35 1378.29 338.7 1378.38 400.76 1378.9 404.41 1378.93 409.79 1379
411.37 1379.01 450.61 1379.14 451.71 1379.14 463.64 13_78.97 464.14 1379.04
467.57 1379.02 500 1378.91

Manning's n Values num=
Sta n val Sta n Val Sta n Val

*. ** ........ * ............ ***.* ............. *** •• ****** ....... ***
.032 214.9 .028 285.11 .032

Bank Sta: Left Right
182.5 317.51

CROSS SECTION

RIVER; River
REACH: Ellsworth

Lengths; Lef t Channel Right
95.8 100 103.64

RS: 4200

Coeff Contr.
.1

Expan.
.3

INPUT
Description: Channel Station 57699.16
Station Elevation Data num= 47

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
•• *'* ....................*.* .........*** ....... **•• ************* ......***.*....................* ........

0 1378.19 16.62 1378.16 60.41 1378 60.6 1378 60.78 1378
63.96 1378 68.23 1378 70.62 1378 78.96 1378 80.64 1378

122.89 1378 148.17 1378 166.86 1378.04 171. 26 1378.04 176.95 1378.05
180.49 1378.93 182.49 1378.93 214.9 1370.83 250 1370.13 285.1 1370.83

317.5 1378.93 333.51 1379.25 338.26 1378.07 338.53 1378 338.55 1378.01
338.79 1378.07 343.26 1378.12 348.39 1378.18 400.24 1378.77 424.47 1379
429.78 1379.03 447.63 1379.14 447.75 1379.14 447.78 1379.14 450.42 1379.14

450.6 1379.14 451 1379.14 453.19 1379.14 453.35 1379.14 453.43 1379.14
453.48 1379.14 453.54 1379.14 453.91 1379.13 457.12 1379.1 457.15 1379.1
457.18 1379.09 500 1378.48

Manning's n values num= 3
Sta n val Sta n Val Sta n val

***** ****.*************** ••
.032 214.9 .028 285.1 .032

Bank Sta: Left
182.49

CROSS SECTION

RIVER: River
REACH: Ellsworth

Right
317.5

Lengths: Left Channel Right
96.42 100 103.62

RS; 4100

Coeff Contr.
.1

Expan.
.3

INPUT
Descript ion: Channel Station 57799.16
Station Elevation Data num= 51

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
.***•••••• ****** ••• *••••• **............. ********.***** ***.******** *••• ***.***•• *••••••

0 1377.85 9.32 1377.83 11.94 1377.83 60.17 1377.8 76.76 1377.76
108.16 1377.7 132.78 1377.64 175.42 1377.52 180.49 1378.79 182.49 1378.79
214.89 1370.69 250 1369.99 285.1 1370.69 317.51 1378.79 333.5 1379.11
337.69 1378.07 339.56 1378 339.79 1378.06 339.88 1378.08 344.34 1378.09
351.71 1378.1 352.57 1378.1 353.56 1378.09 386.76 1378.11 387.68 1378.11
396.18 1378.14 405.22 1378.33 405.52 1378.33 405.97 1378.34 406.53 1378.36
407.21 1378.37 408.07 1378.4 409 1378.42 410 1378.44 425.8 1378.78
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426.64 1378.79 428.14 1378.83 432 1378.9 437.09 1379 438.41 1379.02
441.45 1379.03 447.89 1379.08 452.56 1379.14 452.91 1379.14 453.1 1379.14
458.49 1379.14 460.14 1379.04 460.21 1379.04 460.29 1379.04 461.01 1379.03

500 1378.64

Manning I s n Values num= 3
Sta n Val Sta n val Sta n val

*•••••••••************.* ••• **.******* •••••••••*•
.032 214.89 .028 285.1 . 032

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
182.49 317.51 95.47 100 103.98 .1 .3

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 4000

INPUT
Description: Channel Station 57899.16
Station Elevation Data num= 40

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
*** ••• *••••••••••••••••••••• ******* ••••••••*••• ** •••••••••••••• ***••••••••••• ***

0 1377.44 23.38 1377.39 32.92 1377.4 149.14 1377.3 175.32 1377.36
180.49 1378.65 182.5 1378.65 214.9 1370.55 250 1369.85 285.11 1370.55
317.51 1378.65 333.51 1378.97 339.28 1377.53 339.69 1377.54 339.7 1377.54
339.71 1377.54 339.72 1377.54 339.73 1377.54 339.75 1377.54 339.83 1377.54
383.47 1377.8 413.92 1378 414.16 1378 414.21 1378 414.24 1378
430.64 1378.1 436.23 1378.14 437.54 1378.14 438.33 1378.14 439.24 1378.14
439.93 1378.14 440.5 1378.14 442.35 1378.14 447.23 1378.14 448.99 1378.14
450.24 1378.14 458.73 1378.27 468.19 1378.58 469.66 1378.58 500 1378.51

Manning'S n Values num= 3
Sta n val Sta n Val Sta n Val

•• *••• ***** ***••••••• ********** ****** •• **.* ••***
.032 214.9 .028 285.11 .032

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
182.5 317.51 94.83 100 104.71 .1 .3

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 3900

INPUT
Description: Channel Station 57999.16
Station Elevation Data num= 65

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
******.*************.* *********************. ***.********* •••• **.**** •• *•• **** ***

0 1377.05 18.61 1377 21.25 1377 36.09 1377 59.28 1377
71.99 1377 74.71 1377 75.24 1377 98.14 1377.04 103.85 1377.05

117.01 1377.08 120.93 1377.09 146.77 1377.16 151. 23 1377.17 174.52 1377.23
175.39 1377.24 180.49 1378.51 182.5 1378.51 214.9 1370.41 250 1369.71
285.11 1370.41 317.51 1378.51 333.51 1376.83 340.29 1377.14 340.51 1377.14

347.5 1377.14 348.65 1377.14 348.76 1377.14 348.87 1377.14 349.09 1377.14
349.2 1377.14 355.4 1377.14 371. 66 1377.26 372.15 1377.26 372.97 1377.27

373.95 1377.26 375.48 1377.29 376.74 1377.29 401. 4 1377.47 406.22 1377.51
406.76 1377.53 411. 32 ~377.55 413.86 1377.57 416.32 1377.59 436.72 1377.7
438.48 1377.72 451.01 1377.83 454.84 1377.86 461. 25 1377.89 463.28 1377.9
468.79 1377.94 468.89 1377.94 470.59 1377.96 472.02 1377.96 474.04 1377.97

474.6 1377.97 477.22 1377.98 479.17 1377.98 480.43 1377.98 481. 53 1377.99
481.62 1377.99 481.71 1377.99 482.23 1377.99 482.27 1377.99 500 1377.95

Manning'S n values num= 3
Sta n Val Sta n val Sta n Val

**************. *** ***. *********** ********* *. ****
.032 214.9 .028 285.11 .032

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
182.5 317.51 95.3 100 104.2 .1 .3

CROSS SECTION
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**********************************.****.**.*************************************

0 1376.68 25.83 1376.77 39.85 1376.79 40.55 1376.79 47.71 1376.82
62.77 1376.87 69.83 1376.88 90.68 1376.98 95.81 1377 97.33 1377.64
98.05 1378 99.02 1378.48 100.15 1378.96 100.25 1379 102.31 1379.97

102.38 1380 103.58 1380.65 104.38 1381 106.09 1382 106.1 1382
108.17 1383 109.82 1383.79 110.11 1383.87 110.25 1384 110.46 1384
110.83 1384 116.14 1384 122.67 1384 129.17 1384.09 134.72 1384.04
135.44 1384.02 137.34 1384 138.92 1383.83 139.61 1383.83 141.88 1383.52
143.99 1383.57 146.33 1383.73 147.6 1383.69 148.75 1383.4 150.36 1383
150.49 1382.97 150.93 1382.86 152.89 1382.37 154.36 1382 166.8 1382.03
176.87 1377.19 180.49 1378.09 182.49 1378.09 214.89 1369.99 250 1369.29

285.1 1369.99 317.51 1378.09 333.51 1378.41 340.59 1376.64 341.63 1377
342.76 1377.28 342.84 1377.3 342.87 1377.3 355.43 1377 357.64 1376.95
363.98 1376.88 376.81 1376.7 392.91 1376.29 398.18 1376.18 400.84 1376.13
405.28 1376 406.39 1376 411.65 1376 440.7 1376 452.63 1376
460.64 1376 499.85 1375.45 500 1375.45

Manning'S n Values num=
Sta n Val Sta n Val Sta n Val

** ***** ***** ****** ******* *** **** *** .. ** **** *** ***
.032 214.89 .028 285.1 .032

aank Sta: Left Right Lengths: Left Channel Right Coof! Contr. Expan.
182.49 317.51 94 95.35 97.2 .1 .3

CROSS SECTION

RIVER; River
REACH: Ellsworth RS: 3505.64

INPUT
Description: Channel Station 58393.52
Station Elevation Data num= 49

Sta Elev Sta Elev Sta Elev Sta Elev Sta E1ev
****************************-***********************************************-***

0 1376.37 4.43 1376.37 13.11 1376.41 20.11 1376.44 24.24 1376.46
52.75 1376.5 72.81 1376.53 87.01 1376.58 103.15 1376.65 114.23 1376.66

121.42 1376.66 165.68 1376.85 167.32 1376.86 172.89 1376.88 173.83 1376.65
174 .38 1376.51 175.5 1376.23 176.43 1376 177.23 1376 178.47 1376
179.06 1376 182.09 1378.08 214.9 1369.88 250 1369.17 285.11 1369.88
317.92 1378.08 325.97 1376 326.49 1376 327.19 1376 338.22 1376
340.56 1376.59 342.17 1377 342.52 1377.09 343.01 1377.22 348.96 1377.1
353.24 1377 353.41 1377 359.52 1376.87 361. 23 1376.83 363.36 1376.79
398.74 1376 399.48 1316 400.36 1376 400.88 1376 401.59 1376
401.85 1376 407.79 1376 409.61 1376 500 1376

Manning's n values num= 3
Sta n Val Sta n Val Sta n Val

************************************************
.032 214.9 .013 285.11 .032

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
182.09 317.92 31.99 31.99 31.99 .3 .5

CROSS SECTION

RIVER; River
REACH: Ellsworth RS: 3473.65

INPUT
Description: Channel Station 58425.51, bend or earth channel section
Station Elevation Data num= 49

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

0 1376.33 4.43 1376.33 13.11 1376.37 20.11 1376.4 24.24 1376.42
52.75 1376.46 72.81 1376.49 87.01 1376.54 103.15 1376.61 114.23 1376.62

121.42 1376.62 165.68 1376.81 167.32 1376.82 : 72.89 1376.84 173.83 1376.61
174.38 1376.47 175.5 1376.19 176.43 1375.96 1"77.23 1375.96 178.47 1375.96
179.06 1375.96 182.09 1378.04 214.9 1369.84 250 1369.13 285.11 1369.84
317.92 1378.04 325.97 1375.96 326.49 1375.96 327.19 1375.96 338.22 1375.96
340.56 1376.55 342.17 1376.96 342.52 1377.05 343.01 1377.18 348.96 1377.06
353.24 1376.96 353.41 1376.96 359.52 1376.83 361.23 1376.79 363.36 1376.75
398.74 1375.96 399.48 1375.96 400.36 1375.96 400.88 1375.96 401.59 1375.96
401.85 1375.96 407.79 1375.96 409.61 1375.96 500 1375.96
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•Manning's n Values num= 3
Sta n val sta n Val sta n Val

*********** *** ******** ** ***** ** *** ** ****** ******

•EllsworthChannel.rep •
.032 214.9 .013 285.11 .032

Bank Sta: Left Right
182.09 317.92

CROSS SECTION

RIVER: River
REACH: Ellsworth

Lengths: Left Channel
.01 .01

RS: 3473.64

Right
.01

Coeff Contr.
. 3

Expan .
.5

INPUT
Descript ion: Channel Station 58425.52, begin 12' concrete apron
Station Elevation Data num- 51

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
****** ** ** ******************** ••• *. ***** ••••••••••••• **11'*•••••• *** •••••• **•• **••

0 1376.33 4.43 1376.33 13.11 1376.37 20.11 1376.4 24.24 1376.42
52.75 1376.46 72.81 1376.49 87.01 1376.54 103.15 1376.61 114.23 1376.62

121.42 1376.62 165.68 1376.81 167.32 1376.82 172.89 1376.84 173.83 1376.61
174.38 1376.47 175.5 1376.19 176.43 1375.96 177.23 1375.96 178.47 1375.96
179.06 1375.96 182.09 1378.04 215 1379.53 215 1369.13 250 1369.13

285 1369.13 285 1379.53 317.92 1378.04 325.97 1375.96 326.49 1375.96
327.19 1375.96 338.22 1375.96 340.56 1376.55 342.17 1376.96 342.52 1377. OS
343.01 1377.18 348.96 1377.06 353.24 1376.96 353.41 1376.96 359.52 1376.83
361. 23 1376.79 363.36 1376.75 398.74 1375.96 399.48 1375.96 400.36 1375.96
400.88 1375.96 401.59 1375.96 401.85 1375.96 407.79 1375.96 409.61 1375.96.

500 1375.96

Manning's n Values num= 3
Sta n val Sta n Val sta n Val

.*•••• **••*.* •••••••• *•••• ** **** ••••••••••••*** •
.032 215 .013 285 . 032

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
215 285 12 12 12 .3 .5

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 3461.64

INPUT
Description: Channel Station 58437.52, end of 12' concrete apron
Station Elevation Data num= 51

Sta Elev Sta Elev Sta Elev Sta Elev sta Elev
*•• *.***•• *********************.***.***** •• *••••• *•••******.***.****************

0 1376.33 4.43 1376.33 13.11 1376.37 20.11 1376.4 24.24 1376.42
52.75 1376.46 72.81 1376.49 87.01 1376.54 103.15 1376.61 114.23 1376.62

121.42 1376.62 165.68 1376.81 167.32 1376.82 172.89 1376.84 173.83 1376.61
174.38 1376.47 175.5 1376.19 176.43 1375.96 177.23 1375.96 178.47 1375.96
179.06 1375.96 182.09 1378.04 215 1379.53 215 1369.13 250 1369.13

285 1369.13 285 1379.53 317.92 1378.04 325.97 1375.96 326.49 1375.96
327.19 1375.96 338.22 1375.96 340.56 1376.55 342.17 1376.96 342.52 1377.05
343.01 1377.18 348.96 1377.06 353.24 1376.96 353.41 1376.96 359.52 1376.83
361.23 1376.79 363.36 1376.75 398.74 1375.96 399.48 1375.96 400.36 1375.96
400.88 1375.96 401. 59 1375.96 401.85 1375.96 407,79 1375.96 409.61 1375.96

500 1375.96

Manning'S n Values num=
Sta n Val Sta n Val Sta n ~al Sta n Val

.*****.****.******* ******. **.**** ****••••• *. **••• **** ••••• *. **.*
.032 182.09 .032 215 .013 285 .032

Bank Sta: Left Right
215 285

CROSS SECTION

RIVER: River
REACH: Ellsworth

INPUT

Lengths: Left Channel Right
. 01 .01 .01

RS: 3461.63

Coeff Contr.
.3

Expan .
.5
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Description: Channel station 58437.53, front of drop stucture, ele increase l'
station Elevation Data num= 51

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
************************************.*******************************************

0 1376.33 4.43 1376.33 13.11 1376.3'1 20.11 1376.4 24.24 1376.42
52.75 1376.46 72.81 1376.49 87.01 1376.54 103.15 1376.61 114 .23 1376.62

121.42 1376.62 165.68 1376.81 167.32 1376.82 172.89 1376.84 173.83 1376.61
174.38 1376.47 175.5 1376.19 176.43 1375.96 177.23 1375.96 178.47 1375.96
179.06 1375.96 182.09 1378.04 215 1379.53 215 1370.13 250 1370.13

285 1370.13 285 1379.53 317.92 1378.04 325.97 1375.96 326.49 1375.96
327.19 1375.96 338.22 1375.96 340.56 1376.55 342.17 1376.96 342.52 1377.05
343.01 1377.18 348.96 1377.06 353.24 1376.96 353.41 1376.96 359.52 1376.83
361. 23 1376.79 363.36 1376.75 398.74 1375.96 399.48 1375.96 400.36 1375.96
400.88 1375.96 401.59 1375.96 401. 85 1375.96 407.79 1375.96 409.61 1375.96

500 1375.96

Manning I s n Values num=
Sta n Val Sta n Val Sta n Val

*** ******* ***************** ***•• *** *fr.* ****••••*

EllsworthChannel.rep

.032 215 .013 285 .032

Bank Sta: Left Right
215 285

CROSS SECTION

RIVER: River
R.EACH: Ellsworth

Lengths: Left Channel
1 1

RS; 3460.63

Right
1

Coeff Contr.
.3

Expan.
.5

INPUT
Description: Channel Station 58438.53, top of drop s tucture, ele increase l'
Station Elevation Data num= 51

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
******** ••***********************************.***************fr******************

0 1376.33 4.43 1376.33 13.11 1376.37 20.11 1376.4 24.24 1376.42
52.75 1376.46 72.81 1376.49 87.01 1376.54 103.15 1376.61 114.23 1376.62

121.42 1376.62 165.68 1376.81 167.32 1376.82 172.89 1376.84 173.83 1376.61
174.38 1376.47 175.5 1376.19 176.43 1375.96 177.23 1375.96 178.47 1375.96
179.06 1375.96 182.09 1378.04 215 1379.53 215 1371.13 250 1371.13

285 1371.13 285 1379.53 317.92 1378.04 325.97 1375.96 326.49 1375.96
327.19 1375.96 338.22 1375.96 340.56 1376.55 342.17 1376.96 342.52 1377.05
343.01 1377.18 348.96 1377.06 353.24 1376.96 353.41 1376.96 359.52 1376.83
361. 23 1376.79 363.36 1376.75 398.74 1375.96 399.48 1375.96 400.36 1375.96
400.88 1375.96 401. 59 1375.96 401.85 1375.96 407.79 1375.96 409.61 1375.96

500 1375.96

Manning I s n Values num.. 3
Sta n Val Sta n Val Sta n Val

• *** **** **** 1o.* *1o 1o*.****••••••••••• **101o *••••***.
.032 215 .013 285 .032

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
215 285 16 16 16 .3 .5

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 3444.63

INPUT
Description: Channel Station 58454.53, End of drop strucute, dumped riprap

behaind the walls
station Elevation Data num= 50

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
****************.**************.***.***.***.*****•••••*•••••••••••• *************

0 1375.09 2.06 1375.09 16.08 1375.14 18.16 1375.16 20.94 1375.18
S5.62 1375.42 63.61 1375.47 88.37 1375.67 101.38 1375.74 119.94 1375.86

127.46 1375.92 151.04 1376.07 152.05 1376.08 153.67 1376.09 170.29 1376.15
172.9 1376.17 174.73 1376.19 174.96 1376.13 175.13 1376.09 177.8 1375.82

182.09 1372.04 215 1371.52 215 1363.13 250 1363.13 285 1363.13
285 1371.52 317.92 1372.04 326.43 1375.09 346.18 1375.09 347.13 1375.09

347.72 1375.09 349.31 1375.49 351.73 1376.09 352.38 1376.25 353.12 1376.44
354.7 1376.83 382.13 1376.36 398.27 1376.09 398.42 1376.09 398.54 1376.09
399.9 1376.09 400.61 1376.09 402.01 1376.09 40j.06 1376.09 432.92 1376.09

434.87 1376.09 438.19 1376.09 441.3 1376.09 443.94 1376.09 500 1376.09
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•
Manning I S n values num=

Sta n Val Sta n Val
5
Sta n Val Sta n Val Sta n Val

•E11sworthChannel.rep •
********************************************************************************

.032 162.09 .04 215 .013 265 .04 326.43 .032

Bank Sta: Left Right
162.09317.92

CROSS SECTION

RIVER : River
REACH: Ellsworth

Lengths: Left Channel Right
.1 .1 .1

RS: 3444.62

Coeff Contr.
.1

Expan.
.3

INPUT
oescription: Channel Station 56454.54, dumped l"iprap on bottom
Station Elevation Data num= 50

Sta Elev Sta Elev Sta Elev Sta Elev Sta E1ev

********************** *** ** *** *********** *** ********* ** ** *** *** **** ** *** *** ** ***
0 1375.09 2.06 1375.09 16.06 1375.14 16.16 1375.16 20.94 1375.16

55.62 1375.42 63.61 1375.47 BB.37 1375.67 101.36 1375.74 119.94 1375. B6
127.46 1375.92 151.04 1376.07 152.05 1376.06 153.67 1376.09 170.29 1376.15

172.9 1376.17 174.73 1376.19 174.96 1376.13 175.13 1376.09 177. B 1375.82
182.09 1372.04 215 1371.52 215 1363.13 250 1363.13 265 1363.13

285 1371.52 317.92 1372.04 326.43 1375.09 346.18 1375.09 347.13 1375.09
347.72 1375.09 349.31 1375.49 351. 73 1376.09 352.36 1376.25 353.12 1376.44
354.7 1376.63 382.13 1376.36 39B.27 1376.09 398.42 1376.09 398.54 1376.09
399.9 1376.09 400.61 1376.09 402.01 1376.09 403.06 1376.09 432.92 1376.09

434.87 1376.09 438.19 1376.09 441.3 1376.09 443.94 1376.09 500 1376.09

Manning I s n values num= 3
Sta n Val Sta n val Sta n Val

************************** ** ******** ******** ** **
.032 182.09 .04 326.43 .032

Bank Sta: Left Right
182.09 317.92

CROSS SECTION

RIVER: River
REA.CH: Ellsworth

Lengths: Left Channel Right
11.71 11.71 11.71

RS: 3432.91

Coeff Contr.
.1

Expan.
.3

INPUT
Description: Channel Station 58466.24, end of vertical walls, dumped riprap on

bottom
Station Elevation Data num= 50

Sta Elev Sta Elev Sta E1ev Sta Elev Sta E1ev

*** ************************ ** ** ** **** ****** *** *** ***** *** * ******* *** ** **** ******
0 1375.09 2.06 1375.09 16.08 1375.14 18.16 1375.16 20.94 1375.18

55.62 1375.42 63.61 1375.47 88.37 1375.67 101.38 1375.74 119.94 1375.86
127.46 1375.92 151.04 1376.07 152.05 1376.08 153.67 1376.09 170.29 1376.15

172.9 1376.17 174.73 1376.19 174.96 1376.13 175.13 1376.09 177.8 1375.82
182.09 1372.04 215 1371.52 215 1363.13 250 1363.13 285 1363.13

285 1371.52 317.92 1372.04 326.43 1375.09 346.18 1375.09 347.13 1375.09
347.72 1375.09 349.31 1375.49 351. 73 1376.09 352.38 1376.25 353.12 1376.44

354.7 1376.83 382.13 1376.36 39B.27 1376.09 398.42 1376.09 398.54 1376.09
399.9 1376.09 400.61 1376.09 402.01 1376.09 403.06 1376.09 432.92 1376.09

434.87 1376.09 438.19 1376.09 441.3 1376.09 443.94 1376.09 500 1376.09

Manning IS n Values num= 3
Sta n Val Sta n Val Sta n Val

*************************** ********* ********** **
.032182.09 .04 317.92 .032

Bank Stat Left Right
182.09 317.92

CROSS SECTION

RIVER: River
REACH; Ellsworth

INPUT

Lengths: Left Channel
7.83 7.63

RS: 3425.08

Right
7.83

Coeff Contr.
.1

Expan.
.3
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Description: Channel Station 58474.07, end of dumped riprap on bottom
Station Elevation Data num= 48

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
** * * * *** * **** ••• ****••

0 1375.09 2.06 1375.09 16.08 1375.14 18.16 1375.16 20.94 1375.18
55.62 1375.42 63.61 1375.47 88.37 1375.67 101.38 1375.74 119.94 1375.86

127.46 1375.92 151.04 1376.07 152.05 1376.08 153.67 1376.09 170.29 1376.15
172.9 1376.17 174.73 1376.19 174.96 1376.13 175.13 1376.09 177.8 1375.82

182.09 1372.04 215 1363.13 250 1363.13 285 1363.13 317.92 1372.04
326.43 1375.09 346.18 1375.09 347.13 1375.09 347.72 1375.09 349.31 1375.49
351.73 1376.09 352.38 1376.25 353.12 1376.44 354.7 1376.83 382.13 1376.36
398.27 1376.09 398.42 1376.09 398.54 1376.09 399.9 1376.09 400.61 1376.09
402.01 1376.09 403.06 1376.09 432.92 1376.09 434.87 1376.09 438.19 1376.09
441.3 1376.09 443.94 1376.09 500 1376.09

Manning's n values num= 3
Sta n Val Sta n Val Sta n Val

.*. *********. ************.**.**** ** •••• *********

EllsworthChannel.rep

.032 177.8 .04 326.43 .032

Bank Sta: Left Right
177.8 326.43

CROSS SECTION

RIVER: River
REACH: Ellsworth

Lengths: Left Channel
25.08 25.08

RS: 3400

Right
25.08

Coe f f Contr.
.1

Expan.
.3

INPUT
Description: Channel Station 58499.16, Type "B" Bank Protection on Left Bank.
Station Elevation Data num= 38

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
••••••• * ... *...........................* ...........*.......... *........... *. **.** ....... ****** ......****** ........ ** ... **** ... *......

0 1375 2.06 1375 16.08 1375.05 18.16 1375.07 20.94 1375.09
55.62 1375.33 63.61 1375.38 88.37 1375.58 101.38 1375.65 119.94 1375.77

127.46 1375.83 151. 04 1375.98 152.05 1375.99 153.67 1376 165.68 1376.02
214.9 1363.72 250 1363.02 285.11 1363.72 333.63 1375.85 349.63 1376.17
352.2 1376.81 352.38 1376.16 353.12 1376.35 354.7 1376.74 382.13 1376.27

398.27 1376 398.42 1376 398.54 1376 399.9 1376 400.61 1376
402.01 1376 403.06 1376 432.92 1376 434.87 1376 438.19 1376
441.3 1376 443.94 1376 500 1376

Manning'S n values num= 4
Sta n Val Sta n Val Sta n Val Sta n val

.........................*...............................................................................................*** ••
. 032 165.68 .04 214.9 .028 285.11 .032

Bank Sta: Left Right
165.68 333.63

CROSS SECTION

RIVER : River
REACH: Ellsworth

Lengths: Left Channel Right
127.83 100 65.35

RS: 3300

Coeff Contr.
.1

Expan.
.3



•441. 31
481.01

SOO

1376 448.72
1376 483.71
1376

1376 455.74
1376 487.95

1376 462.59
1376 491.53

1376 464.35
1376 494.33

•El1sworthChannel.rep
1376
1376

•
Manning 's n Values num= 4

Sta n Val Sta n val Sta n val Sta n Val
****************************************************************

.032 171.05 .04 214.9 .028 285.11 .032

Bank Sta: Left Right
171.05332.76

CROSS SECTION

RIVER: River
REACH: Ellsworth

Lengths: Left Channel Right
113.64 100 82.22

RS: 3200

Coeff Contr.
. 1

Expan .
.3

INPUT
Descript ion: Channel Station 58699.16 Type "B" Bank Protection on Left Bank.
Station Elevation oata num= 112

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
***** ... **** ****** ** ** **** ************* ***** ** ************ **** ********* *** ********

0 1364.33 .2 1364.33 1. 53 1364.33 2.68 1364.33 4.17 1364.32
5.31 1364.32 6.19 1364.32 6.89 1364.32 11. 66 1364.32 12.04 1364.31

12.22 1364.31 17.97 1364.2 21.05 1364.2 26.72 1364.16 27.89 1364.15
28.02 1364.14 28.13 1364.14 28.22 1364.14 29.4 1364.13 32.66 1364.01
32.88 1364 33.82 1363.97 34.51 1363.94 34.78 1363.93 34.93 1363.93
35.19 1363.92 35.51 1363.91 39.4 1363.82 43.51 1363.77 46.03 1363.75
52.42 1363.68 56.64 1363.64 58.67 1363.62 63.42 1363.45 64.43 1363.43
69.36 1363.57 72.13 1363.72 75.28 1363.77 78.31 1363.73 81.96 1363.68
83.44 1363.73 83.53 1363.74 83.69 1363.75 83.95 1363.77 84.58 1363.81
84.7 1363.82 86 1363.91 87.48 1364 88.26 1364.05 89.52 1364.13

90.34 1364.17 90.96 1364.2 91.48 1364.22 94.23 1364.31 96.27 1364.3
100.35 1364.3 105.22 1364.34 107.68 1364.35 108.36 1364.36 112.06 1364.43
116.59 1364.47 122.64 1364.06 160.6 1373.55 173.7 1373.55 214.9 1363.25

250 1362.55 285.11 1363.25 330.12 1374.51 346.12 1374.83 351.25 1376.11
353.13 1376.38 364 1376.46 371.8 1376.42 375.08 1376.44 385.5 1376.39
391.16 1376.36 394.63 1376.34 408.83 1376.27 410.62 1376.27 411.59 1376.28
413.48 1376.31 416.83 1376.35 425.66 1376.29 430.89 1376.25 434.85 1376.25
435.08 1376.25 435.87 1376.26 437.18 1376.29 438.89 1376.31 441.69 1376.31
445.95 1376.28 452.51 1376.2 456.91 1376.17 460.97 1376.12 463.19 1376.09
463.56 1376.11 464.23 1376.14 465.17 1376.17 465.78 1376.2 466.14 1376.21
466.25 1376.22 466.39 1376.22 466.58 1376.23 466.79 1376.24 467.21 1376.25
467.81 1376.28 474.61 1376.22 476.21 1376.24 480.67 1376.34 485.95 1376.47
493.77 1376.42 500 1376.52

Manning's n values num= 4
Sta n Val Sta n Val Sta n Val Sta n Val

********************* *** *** ***************** **** ************ ** **
.032 173.7 .04 214.9 .028 285.11 .032

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
173.7 330.12 120.07 100 75.53 .1 .3

Ineffective Flow num= 1
Sta L Sta R Elev Permanent

0 181.6 1375 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 3100

INPUT
Description: Channel Station 58799.16, Type liB" bank protection across entire

channel.
Station Elevation Data num= 124

sta Elev sta Elev Sta Elev Sta E1ev Sta Elev
**********************************************************.*********************

0 1376.54 6.68 1376.53 11.28 1376.57 22.18 1376.61 31.18 1376.66
37.78 1376.74 46.13 1376.39 48.25 1376.4 48.37 1376.41 50.34 1376.33
52.84 1376.37 56.98 1376.77 58.88 1376.89 58.89 1376.89 58.93 1376.89
58.96 1376.89 59.87 1376.8 60.14 1376.77 60.61 1376.72 63.04 1376.48
64.23 1376.35 65.95 1376.18 67.74 1376 69.81 1375.79 71.91 1375.58
72.81 1375.49 74.4 1375.31 77.86 1375.22 81. 26 1375.14 86.71 1375.04
87.94 1375 89.57 1374.95 91.18 1374.9 91.84 1374.87 93.82 1374.81
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E11sworthChannel. rep
95.02 1374.78 104.22 1374.2 105.66 1374.18 106.03 1374.16 106.45 1374.13

106.76 1374.11 107.14 1374.08 107.56 1374.06 108.03 1374.02 108.21 1374.02
108.44 1374.01 108.53 1374 108.56 1374 108.71 1373.99 10a.77 1374
108.79 1373.99 109.12 1373.89 109.65 1373.74 112.2 1373 113.16 1372.7
114.99 1372.18 115.6 1372 117.16 1371.52 118.69 1371.07 118.86 1371.01
118.9 1371 119.59 1370.62 120.6 1370 121.87 1369.18 122.16 1369

122.96 1368.48 122.98 1368.47 123.42 1368.27 123.66 1368.14 123.76 1368.1
124 .01 1368 124.18 1367.93 124.75 1367.71 125.22 1367.65 125.41 1367.63

126 1367.56 126.23 1367.53 127.24 1367.4 127.49 1367.37 127.54 1367.36
127.6 1367.36 127.67 1367.35 127.8 1367.33 127.87 1367.33 128.22 1367.3

128.44 1367.28 129.09 1367.24 129.35 1367.22 130.38 1367.17 130.61 1367.15
131. 22 1367 131.71 1366.92 133.86 1366.49 134.31 1366.46 134.8 1366.58
136.49 1367 138.33 1367.75 160.6 1373.32 173.7 1373.32 214.9 1363.02

250 1362.32 285.11 1363.02 334.51 1375.37 350.51 1375.69 355.73 1376.99
364.16 1378 366.81 1378 368.93 1377.59 372.96 1377 373.29 1377
373.97 1377 375.97 1377.11 393.5 1378 397.07 1378 402.6 1378

433.6 1378 434.4 1378 434.81 1378 450.49 1378 467.02 1378
481.71 1378 484.28 1377.93 486.27 1377.88 500 1377.54

Manning'S n Values num:;a 3
Sta n Val Sta n Val Sta n Val

******************************************.*****
.032 173.7 .04 334.51 .032

Bank Sta: Left Right Lengths: Left Channel Right Caeff Contr. Expan.
173.7 334.51 134.22 100 55.34 .1 .3

Ineffective Flow num= 1
Sta L Sta R E1ev Permanent

0 170.74 1374.94 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 3000

INPUT
Description: Channel Station 58899.16
Station Elevation Data num= 100

Sta Elev Sta Elev Sta Elev Sta E1ev Sta Elev
******************************************.*************************************

0 1375.61 28.99 1375.63 35.95 1.1.75.22 39.34 1375.32 40.38 1375.36
40.6 1375.37 40.85 1375.38 41.11 1375.39 41.32 1375.4 41.59 1375.41

41.95 1375.43 42.45 1375.44 43.21 1375.47 44.47 1375.52 47 1375.62
54.7 1375.92 56.89 1376 58.75 1376.07 60.42 1376.14 66.41 1376.37

68.26 1376.44 69.32 1376.48 71.04 1376.54 74.65 1376.51 84.39 1376.46
87.38 1376.48 90.52 1376.39 93.18 1376.38 103.89 1376.06 104.68 1376.05

105.46 1376 110.5 1375.7 113.87 1375.51 116.2 1375.25 118.16 1375.05
118.6 1375 119.01 1374.96 119.03 1374.95 119.06 1374.96 119.65 1375

120.79 1375.04 124.48 1375.34 124.6 1375.33 124.67 1375.32 124.8 1375.31
125.01 1375.3 125.46 1375.27 127.43 1375.13 128.88 1375.02 129.1 1375
130.77 1374.88 132.36 1374.76 133.6 1374.67 134.59 1374.6 139.49 1374.24
141.92 1374.52 142.84 1374.5 143.25 1374.44 144.02 1374.32 144.74 1374.23
145.43 1374.05 145.6 1374 145.62 1374 146.81 1373.68 149.23 1373.06
149.45 1373 152.65 1372.16 153.27 1372 154.41 1371.68 154.71 1371.59

160.6 1373.06 173.7 1373.06 214.89 1362.76 250 1362.06 285.11 1362.76
335.4 1375.33 335.92 1375.46 351.92 1375.78 365.14 1379.09 370.27 1379

371.34 1378.18 371.57 1378 372.94 1378 384.58 1378 390.51 1378
417.32 1378 437.33 1378 439.15 1378 439.82 1378 448.67 1378
451.51 1378 461.98 1377.76 473.85 1378 479.66 1378 489.29 1378
495.55 1377.73 498.61 1377.6 498.63 1377 _.6 499.39 1377.6 500 1377.6

Manning's n Values num.. 3
Sta n Val Sta n Val Sta n Val

********* ***** **.., **** ******* ** ********** *** **** *
.032 214.89 .028 285.11 .032

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
173.7 335.92 100.02 100 100.15 .1 .3

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 2900

INPUT
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Description: Channel Station 58999.16
Station Elevation Data num= 132

Sta Elev Sta Elev Sta E1ev Sta Elev Sta Elev

***** ** *********************** **** * *** *************** ** *********** **************
0 1375.05 29.35 1375.19 30.43 1375.22 30.52 1375.22 30.64 1375.22

30.75 1375.22 30.87 1375.23 30.99 1375.23 31.11 1375.23 31.24 1375.23
31.36 1375.23 31.49 1375.24 31.61 1375.24 31.74 1375.24 31.87 1375.24

32 1375.24 32.14 1375.24 44.49 1375.25 47.26 1375.09 48.68 1375.13
51.01 1375.08 57.86 1375.11 64.8 1375.44 67.72 1375.64 68.92 1375.72

70.4 1375.83 71.04 1375.87 71.84 1375.93 72.9 1376 72.93 1376
73.05 1376.01 85.74 1376.88 94.7 1376.43 101.19 1376.09 102.04 1376

102.08 1376 102.62 1375.95 102.73 1375.94 102.95 1375.92 112.56 1375.06
112.78 1375.04 113.25 1375.05 114.55 1375.03 116.56 1375.02 119.45 1375
119.81 1375 119.88 1375 119.89 1375 119.9 1375 123.68 1375
123.77 1375 123.87 1375 '124.95 1374.97 129.92 1374.94 133.13 1374.92
134.01 1374.92 134.83 1374.89 143.67 1374.49 144.88 1374.44 147.99 1374 .3
148.57 1374.09 148.81 1374 150.54 1373.36 151.5 1373 154.04 1372.06

154.2 1372 154 .3 1371.96 156.91 1371 157.53 1370.77 158.19 1370.53
159.13 1370.5 161.27 1370.22 171.7 1372.83 173.7 1372.83 214.9 1362.53

250 1361.83 285.11 1362.53 330.94 1373.99 346.94 1374.31 367.32 1379.4
367.7 1379.38 368.57 1379.31 368.82 1379.32 369.7 1379.26 380.13 1379.44

380.83 1379.46 381.73 1379.49 387 1379.54 388.63 1379.52 389.72 1379.54
390.53 1379.53 390.69 1379.53 395.7 1379.72 395.87 1379.72 398.55 1380
401.95 1380 402.54 1380 402.83 1380 403.39 1380 413.43 1380.32

414.5 1380.32 416.76 1380.32 418.46 1380.47 421.16 1380.46 421. 69 1380.56
422.08 1380.63 422.1 1380.64 422.14 1380.64 422.19 1380.65 424.64 1380.64
424.72 1380.64 424.87 1380.64 425.1 1380.63 425.38 1380.62 425.65 1380.62
426.16 1380.62 427.63 1380.62 429.64 1380.61 431.01 1380.6 432.39 1380.6
433.73 1380.28 437.29 1380.01 445.08 1379.08 452.36 1378.2 459.2 1377.38
465.63 1376.61 467.44 1376.65 481.46 1377.77 483.38 1377.7 490.96 1377.61
493.63 1377.56 500 1377.63

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

*** * *** ** ** ***************** *** *** ************* *
.032 214.9 .028 285.11 .032

Bank Sta: Left Right Lengths: I"eft Channel Right Coeff Contr. Expan.
173.7 330.94 100.01 100 100.06 .1 .3

Ineffective Flow num= 1
Sta I" Sta R Elev Permanent

0 181.48 1374 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 2800

INPUf
Description: Channel Station 59099.16
Station Elevation Data num= 98

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

********************************************************************************
0 1374.57 46.7 1374.8 57.55 1374.93 57.97 1374.95 58.56 1374.96

62.19 1375 70.2 1375.23 75.09 1375.38 83.12 1375.84 84.46 1375.91
85.91 1376 86.94 1376.06 94.66 1376.52 96.91 1376.31 99.27 1376.09

100.19 1376 100.74 1375.95 102.88 1375.74 104.19 1375.62 107.24 1375.33
116.87 1375.19 123.45 1375.13 140.47 1375.11 141 1375.11 141.15 1375.1
141.19 1375.1 141.28 1375.1 141.44 1375.09 141.62 1375.09 142.1 1375.07
144.25 1375 144.47 1374.99 151.61 1374.29 153.99 1374 154.15 1374
154.23 1374 154.27 1374 159.62 1373.27 159.63 1373.27 159.7 1373.26

159.8 1373.25 159.93 1373.24 161.61 1373 161.63 1373 161.65 1373
161. 66 1373 161.67 1373 161. 69 1373 162 1372.95 162.77 1372.83
163.61 1372.69 170.91 1372.48 173.46 1372.4 173.66 1372.45 174.39 1372.63
181.13 1370.74 214.89 1362.3 250 1361.6 285.11 1362.3 329.06 1373.29
350.74 1373.72 372.06 1379.05 372.11 1378.9 372.2 1378.9 372.36 1378.94

372.5 1378.93 372.52 1378.93 372.63 1378.93 372.7 1378.93 372.73 1378.93
372.79 1378.93 372.85 1378.93 373.14 1378.97 373.18 1379 373.51 1379.23
374.36 1379.79 374.54 1379.8 374.67 1379.81 374.98 1379.85 380.67 1380
389.68 1380.29 398.07 1380.55 400.93 1380.33 402.6 1380.13 404.16 1379.95
405.63 1379.77 407 1379.61 407.39 1379.62 410.39 1379.86 417.53 1379.61
445.58 1379.26 455.44 1379.08 480.06 1379.35 480.08 1379.35 480.08 1378.92
480.09 1378.48 484.82 1378.23 500 1377.31

Manning'S n Values num= 3
Sta n Val Sta n Val Sta n val
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************************************************

.032 214.89 .028 285.11 .032

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
174.39 329.06 100.01 100 100.06 .3 .5

CROSS SECTION

RIVER: River
REA.CH: Ellsworth RS: 2700

INPUT
Description: Channel Station 59199.16
Station Elevation Data nurn;; 100

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
**************~*****************************************************************

a 1374. 09 23.12 1374.2 65.9 1374.74 67.56 1374.82 69.86 1374.82
72.22 1374.85 74.79 1374.92 75.51 1374.93 76.31 1374.93 78.48 1374.93
78.64 1374.94 78.83 1374.95 79.54 1375 85.57 1375.39 95.23 1376
97.53 1376.15 98.85 1376.23 99.35 1376.17 100 .3 1376.05 100.75 1376

106.39 1375.32 107.17 1375.22 109.03 1375 110 1374.88 112.4 1374.59
116.24 1374.46 119.01 1374.38 120.53 1374.33 121.11 1374.31 121.89 1374.27
122.77 1374.24 124.21 1374.19 126.91 1374.09 129.09 1374.01 129.25 1374
129.61 1373.99 130.01 1373.97 130.02 1373.97 130.21 1373.96 135.52 1373.53.
136.88 1373.39 143.7 1373 143.74 1373 143.78 1373 143.83 1373

144.6 1372.95 146.75 1372.8 147.67 1372.75 148.13 1372.72 149.62 1372.66
152.29 1372.58 152.96 1372.62 163.36 1372.96 164.46 1373 164.58 1373
165.28 1373.03 169.96 1373.18 170.46 1373.18 214.9 1362. 07 250 1361.37
285.11 1362.07 299.01 1362.97 338.5 1372.84 354.5 1373.16 386.23 1381.09
386.64 1380.99 386.74 1380.99 387.18 1380.99 387.73 1380.99 388.3 1380.99
388.86 1380.99 389.38 1380.98 389.69 1380.98 389.83 1380.98 390.34 1380.98
391.16 1380.98 391.27 1380.98 393.17 1380.97 393.35 1380.97 394.3 1380.97
396.04 1380.96 396.57 1380.97 396.9 1380.95 400.2 1380.9 417.26 1380.59
423.97 1380.67 423.97 1380.55 423.98 1380.43 431.36 1380.03 455.79 1378.55
456.49 1378.5 463.08 1378.01 463.09 1378.35 463.09 1378.68 463.1 1378.68
471.48 1378.51 476.39 1378.21 487.34 1378.27 497.41 1377.73 500 1377.72

Manning/sn Values l'\um= 3
Sta n val Sta n Val Sta n Val

************************************************
.032 214.9 .028 285.11 .032

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
170.46 338.5 46 46 46 .1 .3

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 2654.00*

INPUT
Description: Begin Flow Contraction at 2:1
Station Elevation Data nurn= 101

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

86.36 1373.25 97.92 1373.3 119.31 1373.57 120.14 1373.61 121.29 1373.61
122.47 1373.63 123.76 1373.67 124.12 1373.67 124.51 1373.67 125.6 1373.67
125.68 1373.68 125.78 1373.68 126.13 1373.71 129.15 1373.9 133.98 1374.21
135.12 1374.28 135.79 1374.32 136.04 1374.29 136.51 1374.23 136.74 1374.21
139.55 1373.86 139.95 1373.81 140.88 1373.71 141.36 1373.65 142.56 1373.5
144.48 1373.44 145.87 1373.4 146.62 1373.37 146.92 1373.36 147.3 1373.34
147.74 1373.32 148.46 1373.3 149.82 1373.25 150.9 1373.21 150.99 1373.21
151.17 1373.2 151. 36 1373.19 151.46 1373.19 154.12 1372.96 154.8 1372.9
158.21 1372.71 158.23 1372.71 158.25 1372.71 158.27 1372.71 158.66 1372.68
159.74 1372.6 160.2 1372.58 160.43 1372.56 161.17 1372.54 162.51 1372.49
162.84 1372.52 168.04 1372.69 168.59 1372.71 168.65 1372.71 169 1372.72
171.34 1372.8 171.59 1372.8 214.38 1362.0~ 215.4 1361.95 250 1361.27

282.1 1361.91 288.73 1362.2 294.81 1363.1 330.92 1372.13 341.35 1372.35
362.05 1376.44 362.32 1376.39 362.38 1376.39 362.67 1376.39 363.03 1376.39

363.4 1376.4 363.76 1376.4 364.1 1376.39 364.3 1376.4 364.4 1376.4
364.73 1376.4 365.26 1376.4 365.33 1376.4 365.94 1376.4 366.57 1376.44
366.69 1376.44 367.31 1376.48 368.45 1376.54 368.79 1376.57 369.01 1376.57
371.16 1376.67 382.28 1377.16 386.66 1377.46 386.66 1377.4 386.67 1377.34
391.48 1377.42 407.41 1377.61 407.87 1377.61 412.17 1377.62 412.17 1377.79
412.17 1377.95 417.65 1378.19 420.85 1378.22 427.99 1378.67 434.56 1378.78
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•436.24 1378.88

Manning's n Values nurn=
Sta n val Sta n Val Sta n Val

************************************************

•EllsworthChannel.rep •
86.36 .032 214.38 .028 262.1 .032

Bank Sta: Left Right
171.59 330.92

CROSS SECTION

RIVER: River
REACH: Ellsworth

Lengths: Left Channel Right
46 46 46

RS: 2606.01

Coeff Contr.
.3

Expan.
.5

INPUT
Description: Begin Channel Bottom Transition & 10' Ript'ap Apron
Station Elevation Data nurn= . 7

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

172.721372.41 214.891361.86
339.66 1371.83 372.49 1360.03

250 1361.16 285.1 1361.86 323.34 1371.42

Manning1s n Values nurn= 3
Sta n Val Sta n Val Sta n Val

********************* *** *'* '* ********* ********** **
172.72 .032214.69 .04 265.1 .032

Bank Sta: Left Right
172.72 323.34

Ineffective Flow nurn=
Sta L Sta R Elev

172.72 214 1372
286 372.49 1372

CROSS SECTION

RIVER: River
REACH: Ellsworth

Lengths: Left Channel
10 10

2
Permanent

F
F

RS: 2598.02

Right
10

Coeff Contr.
.3

Expan.
.5

INPUT
Description: Upstream End of wing Wall (Approx Channel Station 59300)
Station Elevation'Data nurn= 7

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

171.98 1372.56 214.88 1361.84
344.11 1372.92 372.48 1380.01

250 1361.14 285.11 1361.85 328.11 1372.56

Manning's n Values nurn= 3
Sta n val Sta n Val Sta n Val

************************************************
171.98 .032 214.88 .015 285.11 .032

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
171.98 328.11 17 17 17 .3 .5

Ineffective Flow nurn. 2
Sta L sta R Elev Permanent

171.98 219 1372 F
281 372.48 1372 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS~ 2581.04

INPtn'
Description: Upstream Face of C12
Station Elevation Data num= 4

Sta Elev Sta Elev Sta Elev Sta Elev
**** ** *** ********* ******* *********** *** *** **************** ******

227.7 1372 227.7 1361.1 272.3 1361.1 272.3 1372

Manning's n Values num-
Sta n Val Sta n Val

3
Sta n Val
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.*********.**.*.*.*.*•• *.***** ••• **•••• ** ••***.*

227.7 227.7 .015 272.3

Bank Sta: Left Right
227.7 272.3

CULVERT

RIVER: River
REACH: Ellsworth

Lengths: Left Channel Right
24 24 24

RS: 2569

Coeff contr.
.3

Expan.
.5

INPUT
Description:
Distance from Upstream XS 4
Deck/Roadway Width 16
Weir Coefficient 2.6
upstream Deck/Roadway Coordinates

num;;; 2
sta Hi Cord Lo Cord sta Hi Cord Lo Cord

*••• *** ****** ************************** ***.* ****
1372 500 1372

Upstream Bridge Cross Section Data
Station Elevation Data num= 4

Sta Elev Sta Elev Sta Elev sta Elev
•• *.*****.** ***** ******.***.***.*. ******* *.************ *** *••***

227.7 1372 227.7 1361.1 272.3 1361.1 272.3 1372

Manning's n Values num::l
Sta n Val Sta n val Sta n Val

**.**.* •••***••**.****** ••*********.****•••**.**
227.7 227.7 .015 272.3

Bank Sta: Left Right
227.7 272.3

Coetf Contr.
.3

Expan.
.5

Downstream Deck/Roadway Coordinates
num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord

****.*********** •••••••••••••••• ** •• *.**.* •• *••*
1371. 2 500 1371.2

Downstream Bridge Cross Section Data
Station Elevation Data num= 4

Sta Elev Sta Elev Sta Elev sta Elev
•• *•••••••••••** •• ** ** **.* ••••*.*••••*.* •• ***. *••••••••• *•• *.*••

227.7 1371.15 227.7 1361.08 272.3 1361.08 272.3 1371.15

Manning I S n Values
Sta n Val

num=
Sta n val

3
Sta n Val

.**.******.*••••••• ** ••••• ***.**** •••*.*.* •• *•• *
227.7 227.7 .015 272.3

Bank Sta: Left Right
227.7 272.3

Coeff Contr.
.3

Expan.
.5

Upstream Embankment side slope
Downstream Embankment side slope
Maximum allowable submergence for weir flow
Elevation at which weir flow begins
Energy head used in spillway design
Spillway height used in design
We i r cres t shape

Number of CUlverts

o horiz. to 1.0 vertical
o horiz. to 1.0 vertical

.95

Broad Crested

eu1vert Name Shape Ri se Span
Culvert #12 Box 6 10
FHWA Chart # 8 • flared wingwalls
FHWA Scale # 1 ~ Wingwall flared 30 to 75 deg.
Solu~ion Cri teria = Highest U. S. EG
Culvert Upstrm Dist Length Top n Bottom n Depth Blocked Entrance Loss Coef

o 24 .015 .015 0 .4
Number of Barrels =
upstream Elevation 1361.1
Centerline Stations

•
Exit Loss Coef

1
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•Sta. Sta. Sta.
233.62 244.54 255.46

Downstream Elevation =
Centerline Stations

Sta. Sta. Sta.
233.62 244.54 255.46

CROSS SECTION

RIVER: River
REACH: Ellsworth

Sta.
266.38

1361

Sta.
266.38

RS: 2557.04

•El1sworthChannel,rep •
INPUT
Description: Downstream Face of C12
Stat ion Elevation Data num= 4

Sta Elev Sta Elev Sta Elev Sta Elev
••••••••••••• *.**.** •••••••••••••••••••••• *•••••••••••• ** •••••••

227.7 1371.15 227.7 1361.08

Manning I S n values num=
Sta n Val Sta n Val

272.31361.08

3
Sta n Val

272.31371.15

227.7 227.7 .015 272.3

Bank Sta: Left Right
227.7 272.3

CROSS SECTION

RIVER: River
REACH: Ellsworth

Lengths: Left Channel Right
15.03 15.03 15.03

RS: 2542.01

Coeff Contr.
.3

Expan.
.5

INPUT
Description: Downstream End of Wing wall
Station Elevation Data num:lll 7

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
••••••••••••••••••••••• ** ••*•••••••••••••••••••• *••••••••••••••••••••••• *•••• *••

177.24 1371.15 214.89 1361.73
324.46 l367.89 366.25 1378.34

250 1361. 03 285.1 1361.73 308.46 1367.57

Manning's n Values num= 3
Sta n Val Sta n val Sta n val

••*•••••••••••••••••••••••••••• *.** •••••••••••••
177.24 .032 214.89 .04 285.1 . 032

Bank Sta: Left Right
177.24 308.46

Ineffective Flow num=
Sta L Sta R Elev

177.24 220 1371
280 366.25 1371

CROSS SECTION

RIVER: River
REACH: Ellsworth

Lengths: Left Channel
10 10

2
Permanent

F
F

RS: 2532.01

Right
10

coeff Contr.
.3

Expan.
.5

INPUT
Description: End Channel Bot tom Transition, End Riprap
Station Elevation Data num= 7

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
•••••••••••• *•••••••••• *•••••••••••••••••••• *** •••••••••••• *••••••••••••• ** •••••

176.97 1371.2 214.89 1361.72
334.71 1370.44 364.31 1377.84

250 1361.01 285.1 1361.72 318,71 1370.12

Manning's n Values num=
Sta n Val Sta n Val Sta n Val

•••••••••••••••••••••••••• ****•••••••••••••••• *•
176.97 . 032 214.89 .028 285.1 .032

Bank Sta: Left Right Lengths: Left Channel
176.97 318.71 19 19

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

Right
19

Coeff Contr.
,3

Expan.
.5
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176.97 215
285 364.31

CROSS SECTION

RIVER: River
REACH: Ellsworth

1371
1371

F
F

RS: 2513.15*

EllsworthChannel. rep

INPUT
Description: Fully Expanded Section at 2:1
Station Elevation Data num= 120

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

151.69 1371.46 158.83 1371.55 160.82 1371.58 162.26 1371.57 163.23 1371.57
163.6 1371.57 163.99 1371.59 164.17 1371.6 164.27 1371.6 165.5 1371.65

166.24 1371.68 166.7 1371.65 167.6 1371.6 167.89 1371.58 168.41 1371.56
169.28 1371.52 169.65 1371.51 170.02 1371.46 170.1 1371.46 170.33 1371.43
170.45 1371.42 171.44 1371. 32 171.46 1371.32 171.62 1371.32 171.7 1371.31
171.86 1371.31 171.88 1371.31 172.6 1371.3 172.98 1371.29 173.1 1371. 29
173.14 1371.29 173.18 1371.29 174.83 1371.25 175.39 1371.23 175.47 1371.23
175.51 1371.22 175.88 1371.21 175.92 1371.2 175.95 1371. 2 175.97 1371.2
176.09 1371.2 176.11 1371.2 176.12 1371.2 176.14 1371.19 176.15 1371.19
176.16 1371.19 176.23 1371.19 176.25 1371.19 176.27 1371.19 176.29 1371.19

176.3 1371.19 176.4 1371.18 176.43 1371.19 176.63 1371.24 176.71 1371.26
177.53 1371.01 214.77 1361.7 215.62 1361.66 250 1360.96 283.83 1361.65
295.27 1364.21 316.23 1369.45 320.94 1369.63 325.36 1370.15 330.8 1370.26
332.17 1370.42 332.59 1370.44 334.93 1370.51 335.78 1370.53 336.8 1370.61
337.01 1370.63 337.04 1370.63 337.05 1370.63 337.91 1370.69 338.07 1370.7
338.25 1370.71 338.43 1370.72 338.67 1370.74 338.79 1370.74 339.24 1370.77
339.31 1370.77 339.84 1370.8 339.9 1370.81 340.06 1370.84 340.13 1370.85
340.85 1370.99 341.16 1371.05 341. 49 1371.11 342.08 1371.23 342.18 1371.25

342.8 1371.36 342.85 1371. 37 342.89 1371.38 342.95 1371.39 342.96 1371.4
343.37 1371.46 343.66 1371.51 344.62 1371.65 345.06 1371.72 345.69 1371.81
346.15 1371.89 346.47 1371.93 346.73 1371. 98 346.96 1372.01 347.66 1372.12

348 1372.17 348.32 1372.22 348.62 1372.27 349.14 1372.35 349.82 1372.45
350.14 1372.5 350.19 1372.51 351.8 1372.74 352.47 1372.84 360.27 1373.7
361.53 1373.89 364.6 1374.29 371.21 1375.15 371.64 1375.22 383.69 1376.99

Manning's n values num= 3
Sta n Val Sta n val Sta n val

*********.**.******** -** * *** * ***************** * *
151.69 .032 214.77 .028 283.83 .032

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
176.71 316.23 ~.3.16 113.16 113.16 .1 .3

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 2400

INPUT
Description: Channel Station 59499.16
Station Elevation Data num= 126

sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
*** * ... * * .... ****** ......... ** ... ** .... * ........ ** ... ** * ... * **... ** ... * ..... * ....... * * *** * *** ... ******* 'It ••**.* ...... * * * *

0 1373.01 49.96 1373.64 63.9 1373.83 74.03 1373.81 80.82 1373.79
83.39 1373.79 86.12 1373.92 87.361373.97 88.08 1374 96.7 1374.34

101.86 1374.54 105.09 1374.35 111.41 1374 113.39 1373.89 117.05 1373.69
123.15 1373.45 125.74 1373.34 128.33 ·1373.05 128.85 1373 130.46 1372.82
131.35 1372.73 138.24 1372.03 138.39 1372.01 139.55 1372.01 140.1 1372
141.22 1371.98 141.34 1371.98 146.39 1371.89 149.05 1371.85 149.87 1371.84
150.18 1371.84 150.23 1371.84 150.26 1371.83 "150.28 1371.83 150.32 1371.83
150.42 1371.83 162 1371.54 165.93 1371.42 166.48 1371.38 166.76 1371.36
169.36 1371.25 169.62 1371.23 169.86 1371.22 169.98 1371.21 170.8 1371.18
170.92 1371.17 171.03 1371.17 171.14 1371.16 171.22 1371.16 171. 3 1371.16
171. 81 1371.13 171.86 1371.13 171.96 1371.13 172.1 1371.12 172.22 1371.12
172.31 1371.11 173.01 1371.09 173.04 1371.09 173.08 1371.09 173.14 1371.09
173.22 1371.14 174.57 1371.48 175.17 1371.63 176 1371.11 214.9 1361.39

250 1360.68 285.11 1361.39 301.37 1365.45 315.22 1366.33 328.25 1369.59
344.25 1369.91 348.29 1370.92 349.52 1371.04 356.41 1371.32 358.91 1371.4
361.93 1371.89 362.55 1372 362.63 1372 362.67 1372 365.19 1372.36
365.66 1372.42 366.2 1372.48 366.72 1372.54 367.43 1372.61 367.8 1372.66
369.12 1372.81 369.32 1372.83 370.88 1373 371. 53 1373.07 371.72 1373.09
373.86 1373.34 374.75 1373.44 375.75 1373.55 377.46 1373.75 377.78 1373.78
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• • •EllsworthChannel. rep
379.59 1373.98 379.6 1373.99 379.73 1374 379.86 1374.01 380.02 1374.03
380.07 1374.03 381.28 1374.07 382.13 1374.09 384.96 1374.13 386.25 1374.15
388.09 1374.19 389.45 1374.23 390.39 1374.25 391.17 1374.28 391.83 1374.29
393.91 1374.34 394.89 1374.35 395.84 1374.37 396.74 1374.4 398.27 1374.47
400.27 1374.47 401.21 1374.47 401. 35 1374.47 406.08 1374.47 408.06 1374.47
431. 04 1372.63 434.74 1372.67 443.79 1372.36 463.24 1371.69 464.5 1371.7

500 1371.91

Manning IS n values num= 3
Sta n Val Sta n Val Sta n Val

************************************************
.032 214.9 .028 285.11 .032

Bank Sta: Left Right Lengths; Left Channel Right Coeff Contr. Expan.
175.17 328.25 100 100 100 .1 .3

CROSS SECTION

RIVER: River.
REACH: Ellsworth RS: 2300

INPUT
Description: Channel Station 59599.16
Station Elevation Data num= 83

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

0 1372.71 18.49 1372.94 31.3 1373.12 40.62 1373.1 46.86 1373.08
64.75 1373.08 83.68 1373.26 83.76 1373.26 83.78 1373.26 83.81 1373.26
83.83 1373.27 83.86 1373.27 83.89 1373.27 83.94 1373.27 84.02 1373.28
84.17 1373.28 84.57 1373.3 88.18 1373.47 99.19 1374 101.98 1374.13
102.8 1374.17 103.01 1374.18 103.22 1374.17 104.23 1374.11 106.04 1374
106.5 1373.97 109.11 1373.8 116.23 1373.37 120.25 1373.35 122.33 1373.35

126.73 1373.1 128.59 1373 131.8 1372.82 132.65 1372.77 133.02 1372.8
133.53 1372.84 135.64 1373 136.65 1373.08 138 1373.18 142.91 1373.55
147.26 1373.25 148.05 1373.17 149.42 1373.29 151.47 1373.41 153.47 1373.25
155.22 1373.1 156.38 1373 156.63 1372.98 159.44 1372.74 160.98 1372.72
169.88 1372.39 214.9 1361.13 250 1360.43 285.11 1361.13 317.89 1369.33
333.89 1369.65 336.45 1370.29 339.95 1371.18 340.83 1371 341.72 1370.64
342.77 1370.27 350.89 1370.35 357.04 1370.44 367.27 1370.75 375.81 1371
377.45 1371.05 380.19 1371.13 381.95 1371.19 382.69 1371.19 383.99 1371.2
393.72 1371.14 394.99 1371.14 395.3 1371.13 395.66 1371.12 399.29 1371
400.16 1371 402.25 1371 402.5 1371.01 402.8 1371.19 406.37 1371.07
406.45 1371. 07 465.29 1371.42 500 1371.7

Manning IS n Values num= 3
Sta n Val Sta n Val Sta n val

************************************************
.032 214.9 .028 285.11 .032

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
169.88 317.89 100 100 100.06 .1 .3

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 2200

INPUT
Description: Channel Station 59699.16
Station Elevation Data num= 104

Sta Elev sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

0 1372.4 7.21 1372.39 12.9 1372.37 29.22 1372.37 46.55 1372.53
66.58 1372.95 85.27 1373.17 95.93 1373.62 100.13 1373.81 103.9 1373.97

116.87 1373.03 117.34 1373 118 1372.95 118.12 1372.94 119.29 1372.93
131.65 ·1372.8 132.59 1372.85 133.42 1372.91 134.94 1373 136.59 1373.1
139.69 1373.29 141 1373.37 145.23 1373.63 149.52 1373.54 150.25 1373.53
150.75 1373.53 152.68 1373.52 156.1 1373.41 157.57 1373.35 159.18 1373.29
163.52 1373.12 166.34 1373.02 214.89 1360.88 250 1360.18 285.1 1360.88
318.25 1369.17 334.25 1369.49 337.1 1370.2 339.37 1371 339.72 1370.84
339.98 1370.73 342.65 1370.92 343.53 1371 343.62 1371 343.69 1371
343.72 1371 343.76 1371 343.82 1371 343.91 1371 344.31 1371.04
344.32 1371.04 344.33 1371.04 344.41 1371.05 345.87 1371.2 346.4 1371.26
348.39 1371.47 350.2 1371.66 352.59 1371.92 352.92 1371.96 353.32 1372
353.34 1372 353.46 1372 353.82 1372 354.51 1372 354.7 1371.99
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355.07 1371.96 355.33 1371.94 355.49 1371.93 355.99 1371.88 356.2 1371.86
356.38 1371.84 356.55 1371.82 358.31 1371. 62 360.02 1371.42 363.59 1371
365.88 1371 366.95 1371 369.89 1371 377.2 1371.95 377.65 1371.98
377.75 1372.03 378.97 1372.71 378.98 1372.63 379.3 1372.69 379.72 1372.68

382.7 1372 383.28 1372 384.73 1371.62 386.44 1371.16 387.86 1371.47
390.82 1372 393.3 1371.54 393.39 1371.56 393.77 1372 393.81 1371.95
395.39 1372.58 395.45 1372.52 397.6 1371.51 397.61 1371.51 399.54 1370.74
413.35 1370.82 461.52 1371.22 465.03 1371.29 500 1371.43

Manning's n Values num= :3
Sta n Val Sta n Val Sta n Val

...........................................*.................................................... **........... **•••
.032 214.89 .028 285.1 . 032

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
166.34 318.25 99.24 100 100.82 .1 .3

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 2100

INPUT
Description: Channel Station 59799.16
Station Elevation Data numl: 117

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
..... ** .... *........ ****** ......... ** .......... *.......................... *.. **** ... *.... *........ * ... ** ••*.................. ** ...... *** ...**.

0 1371.72 10.83 1371.82 28.92 1372.2 53.24 1372.48 67.61 1372.65
81.61 1372.8 86.8 1372.84 89.05 1372.95 89.82 1372.99 90.05 1373

104.82 1373.72 105.89 1373.78 106.56 1373.75 115.42 1373.34 120.73 1373.14
123.86 1373.09 126.04 1373.08 137.58 1373.07 138.7 1373 .06 140.88 1373.04
145.13 1373 145.33 1373 157.07 1372.9 157.24 1372.9 157.29 1372.9
157.31 1372.9 157.38 1372.9 157.48 1372.89 167.3 1372.44 167.66 1372.44
214.9 1360.63 250 1359.93 285.11 1360.63 319.54 1369.24 335.54 1369.56

353 1373.92 353.23 1373.69 353.68 1373.53 353.96 1373.42 354.96 1373
355.81 1372.65 357.3 1372 358.24 1371.6 359.62 1371 360.5 1370.62
361.15 1370.34 363.24 1370.72 364.45 1371 365.1 1371.25 365.6 1371.37
366.71 1371.65 367.69 1371.74 368.17 1371.79 368.39 1371.79 369.58 1371.79
369.81 1371.78 370.87 1371.81 371 1371. 81 372.02 1371.89 372.11 1371. 89
372.89 1372 373.1 1372.04 373.16 1372.05 373.92 1372.15 374.61 1372.13
374.75 1372.14 375.34 1372.11 376.32 1372.11 376.39 1372.1 376.43 1372.09
376.47 1372.09 376.49 1372.09 377.84 1372.11 377.87 1372.1 377.88 1372.1
379.01 1372.02 379. OS 1372 379.09 1372 379.88 1371.86 380.04 1371.84
380.06 1371.84 381.42 1371. 41 382.95 1371.7 383 1371.7 383.28 1371.72
383.74 1371.82 383.97 1371.81 384.39 1371.9 384.84 1371.93 384.98 1371.92
385.43 1371.89 385.68 1371.79 386.04 1371.65 386.88 1371 387.23 1370.68
387.92 1370.36 389.88 13'70.'73 391.37 1371 392.71 1371.24 394.08 1371.51
394.54 1371.61 394.79 1371.68 394.94 1371.72 395.03 1371.75 395.1 1371.77
395.16 1371.79 395.25 13'71.81 395.89 1371.87 395.94 1371.88 398.5 1370.86
399.42 1370.49 400.06 13'70.54 414.16 1370.66 414.94 1370.67 458.98 1370.85
468.13 1370.88 500 13'71.08

Manning's n Values numllt 3
Sta n Val Sta n val Sta n Val

...................................... *.... *...................*........................................
.032 214.9 • 028 285.11 .032

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
167.66 319.54 98.48 100 101.57 .1 .3

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 2000

INPUT
Description: Channel Station 59899.16
Station Elevation Data num= 93

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
...........................................................................................................................* ." * .

0 1371.54 15.72 1371.72 28.54 1371.87 41.02 1372.01 66.95 1372.19
90.13 1372. '71 91. S3 1372.76 91.6 1372.76 91.68 13'72.76 91.77 1372.77
91.87 1372.77 91.98 1372.77 92.34 13'72.78 92.77 1372.79 93.7 1372.83
95.08 1372.87 96.84 1372.92 98.18 1372.96 99.56 1373 100.21 1373.02

108.66 1373.25 114.26 1373.02 114.72 1373 115.34 1372.97 117.52 1372.88
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118.69 1372.83 122.49 1372.67 127.02 1372.64 136.83 1372.58 156.24 1372.56
160.3 1372.51 161.56 1372.41 161.96 1372.37 162.73 1372.3 164.69 1372.14

166.24 1372 169.52 1371.72 214.9 1360.38 250 1359.67 285.1 1360.38
316.23 1368.16 332.23 1368,48 352.46 1373.53 353.34 1373.37 354.81 1373.25
357.06 1373 357.2 1372.96 359.01 1372 360.09 1371.26 360.56 1371
363.06 1371 364.06 1371 364.09 1371 365.22 1371.4S 365.96 1371.71
366.26 1371.81 366.83 1372 367.64 1372.37 366.14 1372.58 368.65 1372.61
369.07 1372.97 369.26 1372.96 369.43 1372.95 369.64 1372.94 369.86 1372.93
370.67 1372.88 376.33 1372,39 377.55 1372.35 378.01 1372.34 379.75 1372
383.33 1371.09 383.7 1371 384 1370.92 384.16 1370.9 387.59 1370.3
386.77 1370.12 388.91 1370.1 389.51 1370 389.74 1369.96 390.12 1369.69
392.19 1369.86 396.33 1370 397.57 1370.04 399.47 1370.05 400.55 1370.13
400.91 1370.06 401.4 1369.97 402.26 1370.07 403.33 1370.2 413.63 1~70. 24
415.45 1370.24 476.62 1370.64 500 1370.65

Manning's n Values num= 3
Sta n Val Sta n Val Sta n val

*** **** ******* ***** *••• *** ***** ************** ** *
.032 214.9 .028 285.1 .032

Bank Sta: Left Right Lengthst Left Channel Right Coeff Contr. Expan.
169.52 316.23 100.03 100 100 .1 .3

CROSS SECTION

RIVER: River
REACH: Ellsworth RS; 1900

INPUT
Description: Channel Station 59999.16
Station Elevation Data nurn... 96

Sta Elev Sta E1ev Sta Elev Sta Elev Sta Elev

*** ***** ** ***** *. ***. **** *********** ***** **.* *** *********** **** ********** *******
0 1371.19 22.32 1371.35 45.04 1371.85 85.59 1372.37 92.75 1372.45

97,27 1372.68 97.45 1372.69 97.65 1372.7 97.88 1372.71 98.13 1372.72
98,41 1372.73 98.72 1372.74 99.07 1372.75 99.46 1372.77 99.91 1372.79

100.69 1372,82 100.91 1372.83 101.37 1372.84 102.13 1372.87 103.69 1372.93
103.99 1372.95 104.61 1372.97 105.32 1373 106.22 1373.04 108.11 1373.12
110.96 1373.24 113.53 1373.06 114.81 1373 117.35 1372.84 119.56 1372.7
120.76 1372.63 125.62 1372.35 128.57 1372.46 136.89 1372.68 146.94 1372.19
152.31 1372 153.56 1371.98 153.93 1371.97 156.25 1372 157.17 1372
157.85 1372.03 160.53 1372.15 161.4 1372.07 162.17 1372 170.55 1371.21
214.69 1360.12 250 1359.42 285.11 1360.12 317.71 1368.27 333.71 1368.58
353.57 1373.55 354.13 1373.3 355.18 1373.02 355.26 1373 357.6 1372.39
358.12 1372.26 359.14 1372 360.49 1371. 66 363.08 1371 363.56 1370.88
366.42 1370.15 366.86 1370.03 366.98 1370 367.15 1369.99 369.79 1369.91
370.16 1369.99 370.24 1370 371.44 1370 373.42 1370.26 375.16 1370.21
375.24 1370.22 376.68 1370.15 376.76 1370.15 378.03 1370 378.2 1370

378.8 1369.89 379.24 1369.81 379.7 1369.79 380.72 1370 380.85 1370.02
380.89 1370.01 382.71 1370.18 383.59 1370.27 386.89 1370.69 369.02 1370.66
390.82 1370.66 391.21 1370.73 395.31 1370.65 395.45 1370.87 401.37 1370.72

401.7 1370.76 406.38 1370.04 407.23 1369.91 430.48 1370.06 479.99 1370.06
500 1370.04

Manning's n Values num=
Sta n Val Sta n Val Sta n Val

**********************.*************************
.032 214.89 .028 285.11 .032

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
170.55 317.71 100 100 100 .1 .3

CROSS SECTION

RIVER: River
REACH: Ellsworth RS; 1800

INPUT
Description: Channel Station 60099.16
Station Elevation Data nurn= 106

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

******************* *. ** ******** ************** ************* ** ** *********** *******
0 1370.98 32.57 1371.39 69.65 1371.84 93.42 1372.33 99.42 1372.61

100.3 1372.65 101.28 1372.69 102.31 1372.72 103.65 1372.77 105.45 1372.64
108.02 1372.93 109.8 1373 111.86 1373.08 112.69 1373.11 113.16 1373.1
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114.3 1313.03 114.11 1313 119.35 1312.13 121. 45 1312.6 126.45 1312.3

128.83 1312.34 138.69 1312.4 152.58 1372.31 154.11 1312.29 155.38 1312.22
158.21 1312 159.63 1311. 88 161.74 1371.11 167.21 1311. 18 214.9 1359.81

250 1359.17 285.11 1359.87 315.77 1367.54 331.77 1367.86 347.78 1371.86
348.66 1371.09 348.82 1371.08 349.63 1371.18 349.98 1371.19 350.38 1371.23
351.14 1371.36 354.15 1372 355.51 1372.07 355.87 1372.07 356.01 1372.03

356.1 1372 356.46 1371.89 357.15 1371.67 358.65 1371.2 359.31 1311
361.13 1370.49 361.9 1370.28 362.91 1370 362.94 1369.99 363 1369.98
363.04 1369.98 363.18 1370 364.28 1370.2 364.36 1370.22 364.44 1370.23
365.75 1370.46 365.87 1370.48 366.6 1370.6 366.75 1370.62 361.08 1370.61
367.26 1370.69 367.44 1370.1 369.21 1370.74 369.36 1370.15 369.51 1370.75
369.93 1370.73 370.17 1370.69 371.68 1370.66 373.3 1371 373.94 1371
374.91 1371 376.88 1370.66 378.1 1370.72 378.61 1370.88 379.14 1371
380.35 1371.36 381.22 1371.57 381. 69 1371.65 381.98 1371.68 382.48 1371.62
383.03 1371.5 384.92 1371 384.97 1370.99 384.98 1370.99 385 1370.98
386.81 1370.53 387.57 1370.38 388.07 1370.27 388.63 1370.23 389.2 1370.13
389.72 1370.09 390.01 1370.12 390.83 1370.21 391.76 1370.91 392.23 1371. 27
394.02 1370.71 396.94 1369.8 406.41 1369.56 410.7 1369.49 437.06 1369.5

500 1369.37

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

************************************************
.032 214.9 .028 285.11 .032

Bank Sta: Left Right Lengths: Left Channel Right . Coeff Contr. Expan.
167.27 315.77 100 100 100 .1 .3

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 1700

INPUT
Description ~ Channel Station 60199.16
Station Elevation Data num. 136

Sta Elev Sta Elev Sta E:lev Sta Elev Sta Elev
********************************************************************************

0 1370.66 10.97 1370.79 36.48 1371.32 38.69 1371. 44 61. 3 1371.49
67.07 1371.5 95.71 1371. 63 96.59 1371. 68 97.74 1371.73 99.85 1371.83

102.95 1371.98 103.31 1372 107.23 1372.19 115.12 1372.59 117.58 1372.47
117.85 1372.46 118.19 1372.44 118.66 1372.42 119.33 1372.39 120.39 1372.34
122.3 1372.25 126.76 1372.04 127.64 1372 128.2 1371.97 128.59 1371.96

128.84 1371. 94 130.03 1371. 89 131.65 1371.92 141.56 1371.95 141.83 1371.95
142.32 1371.96 143.39 1372 146.03 1372.09 147.08 1372.13 147.69 1372.16
149.67 1372.12 156.09 1372 156.91 1371.98 164.46 1371.71 168 1371.34

214.9 1359.62 250 1358.92 285.11 1359.62 314.57 1366.98 330.57 1367.3
338.73 1369.34 341.51 1370 344.34 1370.64 345.92 1371 349.43 1371. 8
350.33 1372 353.27 1372.67 354.82 1373 357.35 1373.44 360.26 1374
360.28 1374 360.34 1374.01 360.4 1374.02 360.41 1374.02 360.73 1373.84
362.23 1373 363.68 1372.2 364.03 1372 365.72 1371.1 365.91 1371
366.28 1370.81 367.85 1370 368.87 1370 369.31 1370 370.91 1369.76
370.98 1369.74 371.03 1369.74 371. 35 1369.73 372.34 1369.69 373.02 1369.78
373.21 1369.77 373.31 1369.76 374.14 1369.81 374.28 1369.8 374.5 1369.76
375.38 1369.77 375.63 1369.75 376.57 1369.68 377.05 1369.65 377.67 1369.6
377.96 1369.58 378.34 1369.56 378.51 1369.55 378.52 1369.55 378.63 1369.54
378.86 1369.53 379.23 1369.51 379.59 1369.48 380.1 1369.45 380.22 1369.44
380.41 1369.43 380.98 1369.39 385.39 1369.09 385.44 1369.09 385.45 1369.09
385.46 1369.09 385.47 1369.09 389.91 1369.37 390.11 1369.39 390.38 1369.43
390.76 1369.46 391.82 1369.53 392.29 1369.55 392.77 1369.55 396.19 1369.52
396.45 1369'.52 396.63 1369.53 396.73 1369.53 396.88 1369.52 397.04 1369.51
397.21 1369.5 399.76 1369.25 400.24 1369.27 400.7 1370 401.28 1370.47
401. 58 1370.82 404.58 1369.8 412.55 1368.95 412.81 1369.1 413.44 1369.47
413.95 1369.76 414.16 1369.41 414.34 1369.12 414.49 1368.88 470.96 1368.77
475.77 1368.74 482.76 1367.89 489.65 1367. OS 491.3 1366.85 496.12 1366.81

500 1367.42

Manning IS n Values num- 3
Sta n Val Sta n Val Sta n Val

******************** ** ** ******* *** ** ***** **** ***
.032 214.9 .028 285.11 .032

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
168 314.57 100 100 100.01 .1 .3

Ineffective Flow num- 1
Sta L Sta R E:lev Permanent
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• • •EllsworthChannel.rep
360.4 500 1374.02 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 1600

INPUT
Description: Channel Station 60299.16
Station Elevation Data numg 152

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
•• ******************.***********************************************************

0 1370.49 1.04 1370.49 29.18 1370.62 65.66 1370.96 96.62 1371.09
98.29 1371.11 100.33 1371.22 100.6 1371.23 100.96 1371.25 101.44 1371.27

102.16 1371. 31 103.39 1371. 38 106.07 1371.52 115.11 1372 115.19 1372
117.13 1372.11 120.93 1372.01 121. 44 1372 129.42 1371.81 132.3 1371.75
138.58 1371.98 139.35 1372 139.9 1372.01 140 1372.02 140.39 1372.01
140.81 1372 141.23 1372 143.58 1371.96 144.39 1371. 94 145.96 1371. 83
146.75 1371.79 147.64 1371. 74 148.64 1371.69 149.49 1371. 65 153.08 1371.46
155.68 1371.34 156.08 1371.33 156.83 1371.29 158.03 1371.24 161.41 1371.16

162.1 1371.1 162.75 1371. 06 162.95 1371.03 163.28 1371. 03 163.62 1371.02
163.76 1371.01 164.28 1371.02 166.51 1371.09 166.62 1371.09 166.89 1371.11
167.88 1371.12 214.89 1359.37 250 1358.66 285.11 1359.37 315.44 1366.95
331. 44 1367.27 334.64 1368.07 337.07 1369.47 339.29 1369 340.01 1368.65

340.1 1368.61 340.56 1368.62 340.99 1368.'63 351.98 1368.62 352.98 1368.72
353.82 1368.82 354.71 1368.93 355.34 1369 355.62 1369.03 356.32 1369.12
356.97 1369.22 360.04 1369.84 362.35 1369.29 363.63 1369 363.7 1368.98

364 1368.91 364.03 1368.92 364.37 1369 364.93 1369.16 365.1 1369.21
365.35 1369.28 365.7 1369.37 367.07 1369.74 367.47 1369.83 367.7 1369.89
368.03 1369.94 368.09 1369.95 368.67 1370 368.69 1370 370.8 1370
370.81 1370 378.45 1369.91 379.32 1370 380.08 1370.34 380.79 1370.67
382.63 1370.23 383.42 1370.02 383.56 1369.98 384.15 1370 386.43 1370
386.94 1370.08 387.55 1370.18 387.8 1370.23 388.83 1370.22 390.23 1370.13
391.45 1370.01 392.96 1370 393.05 1370 393.38 1370 394.3 1370
394.72 1370 394.8 1370.01 395.3 1370.08 395.61 1370.15 397.08 1370.42
398.97 1370.69 400.05 1370.54 400.38 1370.43 400.41 1370.4 401.23 1370.17
401.87 1370 402.13 1369.93 404.14 1369.95 404.14 1369.96 404.25 1370
404.33 1370.03 405.17 1370.13 407.99 1370.53 411.36 1370.97 411.59 1370.99
411.67 1370.99 413.06 1371.11 413.24 1371.13 413.92 1371.16 414.35 1371
417.55 1370.16 418 1370.07 418.16 1370.03 418.19 1370.02 418.21 1370.01
418.28 1370.03 418.3 1370 418.9 1369.02 419.39 1368.2 432.46 1368.18
433.57 1368.17 440.94 1367.28 448.2 1366.39 449.94 1366.18 451.81 1366.16
489.36 1372.09 500 1372.04

Manning's n Values numg 3
Sta n Val Sta n Val Sta n Val

**** •••••••••• ***••• **.* •••••••••••••*.*** **.**.
.032 214.89 .028 285.11 .032

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
167.88 315.44 98.37 100 101.72 .1 .3

Ineffective Flow num= 1
Sta L Sta R Elev Permanent

318.19 500 1370 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 1500

INPUT
Description: Channel Station 60395.16
Station Elevation Data num::l 164

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
•••••••••••*•••••••••••*••••••***.** •• ******************************************

0 1369.95 13.24 1370 38.69 1370.27 48.33 1370.4 76.48 1370.86
97.5 1371.02 103.63 1371.32 106.21 1371.45 112.53 1371.76 116.23 1371.94

124.64 1371.44 133 1371 133.97 1371 134.29 1370.96 136.03 1370.74
140.1 1370.23 140.28 1370.21 141.55 1370.06 142.08 1370 146.33 1369,48

148.14 1369,26 148.93 1369.17 149.17 1369.15 150.36 1369 150.37 1369
150.41 1369 150.63 1369 151.11 1368.95 151.81 1368.89 152.45 1368.83

153 1368.77 153.34 1368.74 153.59 1368.71 153.9 1368.69 154.4 1368.65
155.67 1368.59 156.46 1368.53 156.89 1368.51 157.43 1368.49 157.95 1368.45
158.37 1368.43 158.49 1368.42 159.19 1368.39 159.31 1368.38 15!L 44 1368.38
159.58 1368.37 160.14 1368.35 160.29 1368.34 160.68 1368.32 160.83 1368.32
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EllsworthChannel.rep
161. 03 1368.31 161.14 1368.3 161.21 1368.3 161.34 1368.29 161.4 1368.29
161.66 1368.28 162 1368.27 163.07 1368.22 163.13 1368.22 163.29 1368.21
163.36 1368.21 165.32 1368.08 165.4 1368.08 165.42 1368.07 166.37 1368
168.03 1367.89 169.63 1367.78 170.31 1367.74 170.7 1367.85 171.27 1368
174.11 1368.84 174.32 1368.9 174.65 1369 175.01 1369.08 179.34 1370
181.26 1370 181.63 1370 182.09 1367.34 191.02 1364.61 192.9 1364.61
214.89 1359.11 250 1358.41 285.1 1359.11 307.1 1364.61 323.1 1364.93
336.11 1368.19 340.71 1369 341.5 1368.55 342.14 1368.18 342.45 1368
342.69 1367.89 342.7 1367.88 342.7 1367.89 342.73 1368 342.99 1368.01
343.58 1368.01 345.24 1368.02 348.39 1368.04 348.49 1368.04 348.57 1368.04
348.74 1368.04 348.79 1368.04 348.83 1368.04 348.88 1368.04 348.92 1368.04

349.8 1368.04 349.82 1368.04 349.83 1368.04 349.84 1368.04 349.85 1368.04
349.87 1368.04 350.59 1368.1 353.99 1368.21 354.5 1368.2 354.63 1368.2
355.72 1368.2 360.41 1368.04 360.62 1368.03 361.4 1368 361.45 1368
361.53 1368 361.59 1367.99 362.27 1367.99 362.76 1367.99 363.85 1367.99

364.4 1367.99 364.54 1367.99 364.98 1368 365.85 1368.03 367.67 1368.09
368.96 1368.14 369.27 1368.15 370.12 1368.18 370.63 1368.19 370.74 1368.2
371.03 1368.22 372 1368.28 372.84 1368.31 376.19 1368.36 382.93 1368.72
382.98 1368.72 385.21 1368.7 387.93 1368.69 389.05 1368.68 390.52 1368.67
391.68 1368.66 392.21 1368.66 397.63 1368.63 399.8 1368.61 402.07 1368.6
403.65 1368.59 403.87 1368.59 405.47 1368.59 410.95 1368.56 415.92 1368.57
416.77 1368.56 420.67 1368.5 423.57 1369.81 423.8 1369.3 424.01 1368.85

424.2 1368.45 424.24 1368.36 445.43 1371. 73 500 1371.48

Manning's n Values num= 3
Sta n val Sta n Val Sta n Val

.********.**•••••••*.*****.*.*****.*.*****.*****
.032 214.89 .028 285.1 .032

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
192.9 307.1 85.9 100 115.25 .1 .3

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 1400

INPt.Tr
Oescription; Channel Station 60499.16
Station Elevat ion Data num= 126

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
***.**•• ***.**********************************************.*********************

0 1369.7 9.3 1369.83 30.02 1370.17 48.37 1370.3 93.95 1370.06
94.02 1370.06 94.57 1370.12 98.61 1370.65 98.64 1370.65 98.69 1370.65

107.22 1371 111.42 1371.17 119.55 1371.51 123.17 1371.53 127.52 1371.55
130.84 1371.14 132.02 1371 132.25 1370.97 133.12 1370.86 142.92 1370.86
145.56 1370.86 149.24 1370.87 153.52 1370.88 154.8 1370.85 162.51 1370.82
167.43 1370.73 214.9 1358.86 250 1358.16 285.1 1358.86 307.1 1364.36

323.1 1364.68 340.86 1369.12 344.9 1369 345.94 1369 346.04 1369
347.46 1369.36 347.56 1369.38 347.91 1369.35 351.5 1369.03 355.14 1369.52
356.13 1369.57 359.68 1370 360.25 1370 361.88 1370 364.55 1369.02
364.58 1369.03 364.63 1369.04 364.66 1369.04 365.76 1369.11 366.2 1369.1
366.27 1369.1 367.48 1369.15 367.74 1369.16 368.68 1369.19 368.81 1369.18
369.51 1369.19 370.02 1369.18 370.11 1369.18 370.88 1369.11 370.95 1369.11
371.91 1369 372.02 1368.99 372.15 1368.97 372.79 1368.89 373.72 1368.77
373.98 1368.78 374.07 1368.78 375.36 1368.81 375.62 1368.82 375.71 1368.83
375.93 1368.81 377.22 1368.64 377.35 1368.62 377.44 1368.61 377.88 1368.55
380.45 1368.52 380.55 1368.52 380.81 1368.5 381.15 1368.5 383.7 1368.79
385.51 1368.8 389.53 1368.93 390.21 1368.93 390.72 1368.94 391.08 1368.95
391.21 1369 391.28 1369.02 394.04 1370 394.53 1370.17 394.82 1370.27
396.38 1370.83 396.79 1370.97 396.87 1371 398.06 1371.42 398.29 1371.49
398.39 1371.52 398.44 1371.54 398.47 1371. 54 398.5 1371.55 398.52 1371.55
398.55 1371.56 398.69 1371.55 398.8 1371.53 399.04 1371.48 400.64 1371.18
401. 56 1371. 02 401. 67 1371 403.17 1370.72 404.19 1370.53· 406.84 1370.05
406.91 1370.03 406.93 1370.05 407.02 1370.05 407.55 1370.06 409.61 1370.31
410.03 1370.36 410.54 1370.29 413.17 1370.72 434.39 1370.72 445.76 1369.74
446.46 1369.73 446.47 1369.74 447.95 1370.58 448.77 1371.04 449.31 1371.05

500 1370.78

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

• ****•••*.*******••****** ** *.****** *** ******••**
.032 214.9 .028 285.1 .032

Bank Sta: Left Right Lengths; Left Channel Right Coeff Contr. Expan.
167.43 340.86 85.31 100 114.26 .1 .3
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•
CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 1300

•EllsworthChannel. rep •
INPUT
Description: Channel Station 60599.16
Station Elevation Data num= 86

Sta Elev sta Elev Sta Elev Sta Elev Sta Elev

*************************************************************.******************
0 1369.58 2.06 1369.62 15.86 1369.69 51.54 1369.42 70.3 1368.79

92.38 1368.05 92.58 1368.07 92.76 1368.1 93.09 1368.14 93.77 1368.22
99.02 1368.9 99.82 1369 100.02 1369.04 104.62 1370 105.01 1370.08

106.08 1370.31 119.33 1370.82 123.28 1370.97 123.96 1371 124.15 1371. 01
124.33 1371.01 124.4 1371.02 126.56 1371.03 130.24 1371.05 132.37 1371. 07
133.97 1371. 08 134.09 1371.07 134 .73 1371 135.23 1370.93 139.5 1370.42
145.07 1370.37 154.23 1370.28 158.23 '1370.06 159.31 1370 160.75 1369.92
161.75 1369.87 162.98 1369.79 166.8 1369.66 171. 53 1369.45 214.9 1358.61

250 1357.91 285.11 1358.61 312.45 1365.44 328.45 1365.76 337.49 1368.02
337.77 1368.25 338.54 1368.06 340.17 1368.1 340.81 1368.12 341. 89 1368.14
343.44 1368.06 344.69 1368 346.87 1367.89 354.17 1367.51 363.72 1367.05
366.46 1367.01 368.09 1367 369.13 1367 379.6 1366.86 380.11 1366.85
382.97 1366.83 386.67 1366.71 391.03 1366.61 392.45 1366.79 394.54 1366.93
396.63 1367 398.52 1367.11 402.14 1367.16 402.28 1367.17 402.95 1367.22
405.11 1367.27 406.28 1367.11 406.29 1367.11 406.31 1367.09 406.32 1367.05
406.75 1367 409.49 1366.68 425.54 1367.07 430.59 1367.2 432.69 1367.21
439.61 1368.02 446.92 1368.87 453.71 1369.66 456.32 1369.97 496.49 1369.92

500 1369.64

Manning I s n values num=
Sta n val Sta n Val Sta n Val

*** ***** ******* ***** ** *************** ** ********'*
.032 214.9 .028 285.11 .032

Bank Sta: Left Right
171.53 312.45

CROSS SECTION

RIVER: River
REACH: Ellsworth

Lengths: Left Channel Right
94.31 100 105.05

RS: 1200

Coeff Contr.
.1

Expan .
. 3

INPUT
Description: Channel Station 60699.16
Station Elevation Data num= 85

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
**'* * **'** ***** *** '*'*. '*'* *'************ *****. '* '* *'********* **** '* .*'* ••• **.*. ***********.

0 1368.8 10.71 1368.71 23.48 1368.26 39.23 1367.7 50.35 1367.34
54.25 1367.32 68.76 1366.76 93.91 1366.27 95.6 1366.11 96.7 1366.08

100.53 1366.04 100.69 1366.03 100.93 1366.03 101.13 1366.03 101.14 1366.03
102.15 1366.3 104.78 1367 106.55 1367.47 108.54 1368 110.39 1368.49

112.3 1369 115.09 1369.74 116.07 1370 116.13 1370.02 116.25 1370.05
120.72 1370.27 134.33 1370.97 140.42 1370.75 144.04 1370.62 145.05 1370.49
146.23 1370.34 149.06 1369.99 149.24 1369.97 152.71 1369.87 165.29 1369.47
171.06 1369.31 214.89 1358.35 250 1357.65 285.1 1358.35 311.64 1364.99
327.64 1365.31 334.51 1367.03 337.73 1368 339.63 1367.52 341.73 1367
342.06 1366.92 342.19 1366.89 348.34 1366.87 355.52 1366.86 361.96 1366.83
363.36 1366.86 365.1 1366.87 370.74 1366.73 380.89 1366.6 388.7 1366.92
395.74 1366.94 399.27 1366.93 407.14 1366.55 407.45 1366.55 407.49 1366.56
411.01 1367.04 411.09 1367.02 416.67 1368 418.81 1367.94 418.92 1367.89
419.04 1367.83 419.15 1367.78 426.48 1368.55 426.67 1368.46 433.55 1369.15
435.34 1369.14 439.15 1369.5 439.44 1369.64 439.72 1369.77 440.08 1369.91
440.36 1370.05 440.68 1370.19 454.49 1369.6 458.77 1369.42 470.45 1369.46
475.91 1369.41 491.8 1368.64 497.44 1368 498.62 1368 500 1367.85

Manning's n Values num= 3
Sta n val Sta n val Sta n Val

*.**. ***** *** *'* * '* ** **'************* **** '***. '* *****
.032 214.89 .028 285.1 .032

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan .
171.06 311.64 100 100 100.01 .1 . 3

CROSS SECTION
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RIVER: River
REACH: Ellsworth RS: 1100

EllsworthChannel.rep

INPUT
Description; Channel Station 60799.16
Station Elevation Data nurn= 93

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
••••*••••*••••*•••••••• *******.***.******.*********•••*••******** •••***.********

0 1366.71 3.37 1366.6 11. 7 1366.54 17.65 1366.31 33.57 1366
43.38 1366 45.41 1366 49.22 1366 65.89 1366 67.43 1366
86.01 1366 86.47 1366 90.84 1366.08 100.28 1366.04 102.29 1366.33

103.59 1366.52 104.18 1366.64 105.9 1367 110.87 1368 110.89 1368
110.91 1368 116.21 1369 117.85 1369.3 120.09 1369.72 123.67 1369.95
124.52 1370 129.48 1370.28 138.83 1370.83 143.92 1370.66 148.89 1370.49
152.51 1370.13 153.01 1370.09 153.81 1370.05 154.69 1370 161.91 1369.67
167.42 1369.39 168.59 1369.22 170.1 1369 171.18 1368.84 172.86 1368.61
214.89 1358.1 250 1357.4 285.11 1358.1 311. 72 1364.76 327.72 1365.08
333.93 1366.63 337.41 1368 340.57 1367.01 340.6 1367 342.38 1366.54
343.22 1366.33 346,63 1366.33 357.63 1366.52 358.6 1366.7 359.36 1366.83
360.44 1367 362.46 1367.36 366.04 1368 366.92 1368.16 368.49 1368.44
371.69 1369 374.44 1369.48 376.01 1369.73 376.85 1369.86 377.25 1369.91
377.88 1370 378.36 1370 378.72 1370 381.2 1370 383.07 1369.6
385.38 1369 386.42 1368.73 389.26 1368 393.37 1367.17 394.13 1367
394.25 1367 394.77 1367 395.07 1367.07 395.56 1367.18 395.85 1367.25
396.12 1367.32 400.81 1367.08 400.9 1367.08 405.41 1366.85 424.92 1366.99
427.08 1366.77 428.94 1366.54 447.5 1366.62 454.22 1366.3 468.04 1366.28

491.1 1366.7 499.04 1367.2 500 1367.21

Manning's n Values num=
Sta n Val Sta n val Sta n Val

*••*••••**•••*****••••**.***.****•• ******.******
.032 214.89 .028 285.11 .032

Bank Sta: Left Right
172.86 311.72

CROSS SECTION

RIVER: River
REACH: Ellsworth

Lengths: Left Channel Right
100 100 100.01

RS; 1000

Coeff Contr.
.1

Expan.
.3



• • •EllsworthChannel . rep
473.1 1367.63 476.23 1368 476.9 1368.04 478.39 1368.14 479.36 1368.23

479.95 1368.26 481.67 1368.37 482.79 1368.43 484.77 1368.56 487.63 1368.78
488.76 1368.84 490.84 1368.94 492.33 1369 493.45 1369.02 497.12 1369.14
497.32 1369.14 497.5 1369.14 500 1369.14

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

***************** *********** .**••••••*•• *••** ***
.032 214.9 .028 285.1 .032

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
173.66 307.11 100 100 100.01 .1 .3

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 900

INPUT
Description: Channel Station 60999.16
Station Elevation Data num= 238

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

.*** ****** ********.********** *** *** **** ************** ** ********* ************** **
0 1367.07 .79 1367.08 1.99 1367.1 4.61 1367.14 4.82 1367.14

7.17 1367.2 7.41 1367.2 7.6 1367.21 17.13 1367.39 17.51 1367.4
17.66 1367.4 18.12 1367.41 18.97 1367.43 20.35 1367.45 25.43 1367.56
26.67 1367.58 27.66 1367.6 28.7 1367.62 30.76 1367.66 34.35 1367.72
35.26 1367.74 40.31 1367.84 42.43 1367.87 43.97 1367.9 44.51 1367.91
45.31 1367.93 46.85 1367.96 49.06 1368 49.22 1368 56.02 1368.14
57.23 1368.14 57.48 1368.14 60.96 1368.14 62.67 1368.14 64.68 1368.14
66.07 1368.14 67.85 1368.14 68.22 1368.14 69.55 1368.14 77.53 1368.14
83.45 1368.14 85.38 1368.14 86.98 1368.14 88.67 1368.14 89.49 1368.14
92.63 1368.24 93.11 1368.26 96.45 1368.34 103.38 1368.45 111.63 1368.82

113.55 1368.95 114.09 1369 114.83 1369.05 116.37 1369.14 130.78 1369.61
132.27 1369.66 132.75 1369.67 133.05 1369.66 158.75 1369.47 158.82 1369.47
158.91 1369.47 159.07 1369.46 168.69 1369.15 214.89 1357.6 250 1356.89
285.11 1357.6 307.11 1363.1 323.11 1363.42 341.76 1368.08 341.87 1368
341.91 1368 341. 94 1368 341.96 1368 341. 98 1368 342.01 1368
342.04 1368 342.09 1368 342.15 1368 342.22 1368 342.29 1368
342.63 1368 342.77 1368 342.89 1368 342.98 1368 343.08 1368
343.17 1368 344.08 1367.89 344.26 1367.88 344.43 1367.88 344.59 1367.87
344.75 1367.87 344.88 1367.86 345.6 1367.84 345.74 1367.83 345.85 1367.83

346 1367.82 346.18 1367.81 346.39 1367.81 346.54 1367.8 346.69 1367.79
346.99 1367.78 347.5 1367.76 347.9 1367.75 348.62 1367.72 348.64 1367.72
349.08 1367.7 350.13 1367.65 350.35 1367.64 350.38 1367.64 350.43 1367.64
350.51 1367.63 350.61 1367.63 350.74 1367.62 350.89 1367.61 351. 2 1367.59
351.33 1367.58 353.24 1367.49 353.43 1367.48 353.64 1367.47 353.81 1367.46
353.92 1367.45 354 1367.45 354.08 1367.44 354.16 1367.44 354.25 1367.43

358.9 1367.14 359.35 1367.12 359.51 1367.11 359.68 1367.1 359.77 1367.09
359.85 1367.09 359.92 1367.08 359.97 1367.08 361.17 1367 361. 2 1367

362.8 1366.88 363.13 1366.86 365.08 1366.73 365.75 1366.71 365.76 1366.71
366.84 1366.64 367.78 1366.6 367.94 1366.59 369.94 1366.54 372.72 1366.4
372.85 1366.39 372.97 1366.38 373.12 1366.38 377.23 1366.14 382.29 1366.14
383.91 1366.14 389.85 1366.76 391.42 1366.9 392.6 1367 392.84 1367.02
393.6 1367.09 393.98 1367.12 394.04 1367.12 394.22 1367.14 395.88 1367.28

397.01 1367.36 400.65 1367.63 402.17 1367.73 402.24 1367.74 402.36 1367.75
402.52 1367.76 402.74 1367.77 403.06 1367.8 403.5 1367.83 404.57 1367.9
404.95 1367.92 406.11 1367.98 406.49 1368 407.27 1368.04 408 1368.07
409.76 1368.14 412.24 1368.14 414.16 1368.23 414.38 1368.23 414.72 1368.24
422.39 1368.27 422.7 1368.28 422.96 1368.28 423.49 1368.29 424.13 1368.31
430.87 1368.35 431.83 1368.39 432.77 1368.43 435.86 1368.46 436.38 1368.48
438.92 1368.44 438.98 1368.43 439.08 1368.43 439.2 1368.43 443.99 1368.24
444.06 1368.23 444.19 1368.23 444.37 1368.23 444.6 1368.22 446.44 1368.14
447.88 1368.09 448.27 1368.08 448.44 1368.07 448.59 1368.07 448.69 1368.07
448.74 1368.06 449.29 1368.06 450.44 1368.06 452.5 1368.05 454.29 1368.04
456.11 1368.02 456.58 1368.02 457.07 1368 457.94 1367.97 458.84 1367.9

459.2 1367.87 460.95 1367.74 461.93 1367.67 463.76 1367.53 467.48 1367.24
467.97 1367.21 468.79 1367.14 469.81 1367.06 469.89 1367.07 469.96 1367.08
470.46 1367.09 471.12 1367.07 473.11 1367 474.11 1367 475.72 1366.96
475.97 1366.97 476.65 1366.96 477.44 1366.93 478.19 1366.95 479.56 1366.91
480.13 1366.92 481.92 1366.88 500 1366.39

Manning IS n Values num= 3
Sta n val Sta n Val Sta n Val

****** **** ***** ** ••**•••••••••••••••••• ** ••••••*
.032 214.89 .028 285.11 .032
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Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
168.69 307.11 100 100 100.01 .1 .3

CROSS SECTl;ON

RIVER: River
REACH: Ellsworth RS: 800

INPtIT
Description: Channel Station 61099.16
Station Elevat ion Data nurn= 193

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
**************************************************'************ ••• ****** •••••••••

0 1365.2 11.06 1365.42 11.35 1365.43 11.63 1365.44 12.93 1365.47
13.33 1365.48 13.73 1365.49 21.77 1365.65 22.16 1365.66 22.58 1365.67
23.05 1365.68 23.56 1365.69 23.93 1365.69 24.24 1365.7 24.39 1365.7
26.39 1365.73 27.2 1365.75 27.99 1365.76 28.96 1365.76 32.76 1365.83
34. os 1365.83 35.1 1365.82 38.54 1365.81 39.38 1365.8 40.71 1365.78
41.32 1365.77 41. 78 1365.77 45.05 1365.76 50.04 1365.78 52.72 1365.84
56.19 1365.96 56.29 1365.95 57.53 1366 58.65 1366.04 60.59 1366.1
61.08 1366.12 61.11 1366.12 61.14 1366.12 61.18 1366.12 61.27 1366.12

61.4 1366.12 61.54 1366.13 62.93 1366.14 64.4 1366.14 66.04 1366.17
66.15 1366.17 66.18 1366.18 66.19 1366.18 73.5 1366.25 73.53 1366.25
73.56 1366.25 73.78 1366.25 74.02 1366.25 74.39 1366.26 74.74 1366.27
75.34 1366.29 76.68 1366.35 79.47 1366.42 81.14 1366.51 83.24 1366.63
87.28 1366.72 88.18 1366.81 90.34 1367 90.58 1367 90.85 1367.03
91.94 1367.14 94.29 1367.28 95 1367.32 97.53 1367.47 102.19 1367.75

106.31 1368 107.09 1368.05 107.86 1368.09 108.61 1368.14 113.41 1368.42
123.04 1369 124.08 1369.06 125.42 1369.14 134.02 1369.14 135.16 1369.14
135.74 1369.12 139.49 1369 143.07 1368.88 153.34 1368.55 156.49 1368.45
158.29 1368.4 168.39 1368.14 170.43 1368.14 171. 57 1368.11 171. 9 1368.09
172.17 1368.08 172.45 1368.07 172.65 1368.06 174.03 1368 174.04 1368
174.05 1368 174.06 1368 175.55 1367.85 177.43 1367.67 177.7 1367.65
178.07 1367.71 179.23 1367.9 179.86 1368 180.21 1368 181.01 1368
182.09 1365.59 189.54 1363.68 214.89 1357.34 250 1356.64 285.11 1357.34
307.11 1362.84 323.1 1363.16 328.05 1364.4 336.49 1367.03 336.93 1367
336.96 1366.99 340.93 1366 341.8 1365.78 344.93 1365 345.46 1364.87
345.72 1364.8 347.22 1364.87 347.8 1364.89 348.45 1364.92 349.03 1364.94
350.07 1365 350.21 1365 350.38 1365 350.48 1365 350.6 1365

350.7 1365 350.89 1365.07 351. 24 1365.2 352.08 1366 352.2 1366.5
352.31 1367 352.85 1367.74 352.99 1368 353.12 1368 353.38 1368
353.41 1368 353.44 1367.97 354.12 1367 354.25 1366.11 354.26 1366
354.34 1365.95 355.19 1365.5 355.63 1365.14 356.33 1365.14 359.16 1365.66
360.93 1365.56 365.49 1365.14 367.3 1365.14 373.87 1365.14 375.29 1365.14 .
376.11 1365.14 376.47 1365.14 376.57 1365.14 377.5 1365.14 377.8 1365.14
377.81 1365.14 379.68 1365.14 380.08 1365.14 380.93 1365.14 386.43 1365.14

390.4 1365.14 398.06 1365.14 400.14 1365.14 404.59 1365.14 421.08 1365.33
423.51 1365.37 424.12 1365.38 424.5 1365.39 429.46 1365.43 431.16 1365.45
432.92 1365.48 438.47 1365.59 439.97 1365.62 440.88 1365.63 443.34 1365.68
445.54 1365.71 450.77 1365.82 459.96 1366 463.29 1366.07 467.13 1366.14
467.92 1366.14 480.9 1366.36 483.16 1366.39 485.02 1366.43 485.87 1366.44
496.72 1366.6 497.51 1366.61 500 1366.66

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

* '*** '** '* **** '* '* *. ********* ......... * ......... ** ............ '* '* .................
.032 214.89 .028 285.11 .032

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
189.54 307.11 100 100 100.01 .1 .3

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 700

INPtrr
Description: Channel Station 61199.16
Station Elevation Data num= 93

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
* '* ... '* **** **********************. * **** *********** *** *********** '* '* ******** ••••••• * *

0 1364.07 6.44 1364.07 9.47 1364.08 18.02 1364.07 19.96 1364.07
27.69 1364.09 34.66 1364.07 37.93 1364.06 74.42 1364.14 78.1 1364.14
83.71 1364.45 84.11 1364.47 86.76 1364.62 93.51 1365 95.5 1365.13
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95.68 1365.14 96.1 1365.24 99.35 1366 99.62 1366.07 99.92 1366.14

102.24 1366.69 103.58 1367 104.02 1367.11 104.18 1367.14 105.78 1367.54
107.6 1368 108.12 1368.13 108.16 1368.14 108.18 1368.14 109.68 1368.14

140.33 1368.14 147.14 1368.05 150.83 1368 154.57 1367.89 173.98 1367.32
214.89 1357.09 250 1356.39 285.11 1357.09 307.11 1362.59 323.1 1362.91
332.03 1365.14 337.01 1367 339.14 1366.47 341.01 1366 343.13 1365.47
345.01 1365 345.12 1364.97 345.13 1365 346.48 1365.22 346.95 1365.29
347.33 1365.35 348.94 1365.62 352.58 1366 358.12 1366.55 358.71 1366.61
361.5 1367 362.82 1367.57 363.85 1368 364.77 1368 365.03 1368

365.21 1367.52 365.4 1367 365.85 1366.57 369.21 1366.5 370.83 1366.29
371.84 1366.16 384.65 1366.06 385.13 1366.04 385.78 1366.02 386.07 1366.02
392.47 1366 403.85 1365.97 406.54 1366 406.81 1366 407.36 1366
409.01 1366 420.74 1366 422.78 1366 425.29 1366 427.58 1366.03
430.72 1366.07 436.55 1366.14 445.25 1366.14 447.96 1366.14 453.08 1366.14
460.58 1366.14 486.58 1366.84 493.05 1367 497.26 1367.1 498.79 1367.14
499.01 1367.14 499.76 1367.14 500 1367.14

Manning1s n values num=
Sta n Val Sta n Val Sta n Val

*. *.. ** *••••••••••••••••••• *•••• """ .... "**"""""*"""
.032 214.89 .028 285.11 .032

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
173.98 307.11 100 100 100. 01 .1 .3

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 600

INPUT
Description: Channel Station 61299.16
Station Elevation Data num= 147

Sta Elev Sta E1ev Sta Elev Sta Elev Sta Elev

***.. *. **.*."*••••• """•••***" **""" .. "****."""""""*" •• *."."""""""""."**""""""" *****
0 1363.43 1.4 1363.43 1.63 1363.42 1. 84 1363.42 5.76 1363.4

8.66 1363.39 13.84 1363.37 36.02 1363.4 37.92 1363.4 41. 65 1363.4
54.55 1363.38 59.37 1363.42 64.42 1363.49 65.24 1363.51 72.1 1363.66
73.13 1363.68 74.68 1363.68 78.06 1363.78 82.54 1363.91 85.45 1364
88.64 1364.1 89.55 1364.12 90. 05 1364.14 90 .4 1364.23 93.28 1365
93.77 1365.14 93.78 1365.14 93.91 1365.18 94.02 1365.2 95.52 1365.61
96.99 1366 97.43 1366.12 97.47 1366.13 97.51 1366.14 97.73 1366.2

100.81 1367 101.05 1367.06 101.35 1367.14 105.96 1367.85 106.95 1368
107.46 1368.09 107.65 1368.13 107.73 1368.14 109.81 1368.14 129.27 1368.14
131.16 1368.06 132.45 1368 133.47 1367.95 134.55 1367.91 141.19 1367.63
142.29 1367.59 142.9 1367.56 143.17 1367.55 145.59 1367.45 153.33 1367.14
154.62 1367.07 155.74 1367 161.34 1366.67 169.65 1366.14 169.67 1366.14
169.73 1366.14 171. 86 1366 173.54 1365.86 173.66 1365.85 173.96 1365.93
174.26 1366 174.44 1366.04 177.17 1366.73 177.93 1366.92 178.26 1367
180.22 1365.51 214.9 1356.84 250 1356.14 285.1 1356.84 294.47 1359.18
312.95 1360.36 320.96 1362.36 405.08 1364.05 419.73 1367.71 420.83 1367.59
422.83 1367.44 424 1367.36 424.48 1367.32 424.72 1367.31 425.03 1367.28
428.59 1367.25 429 1367.22 429.34 1367.2 433.48 1367.24 434.23 1367.22
437.25 1367.14 446.67 1367.14 452.35 1367.14 453.99 1367.14 456.01 1367.14
460.09 1367.03 462.98 1367.02 464.71 1367.04 465.96 1367.1 466.58 1367.08
467.26 1367.05 467.81 1367.01 467.89 1367 468.48 1366.86 470.57 1366.14
471.46 1366.14 472.76 1366.14 477.45 1366.62 478.72 1366.75 479.43 1366.83
481.12 1367 482.54 1367.13 482.68 1367.14 482.87 1367.14 484.47 1367.14
484.81 1367.02 484.87 1367 485.38 1366.8 487.09 1366.14 487.29 1366.07
487.47 1366 489.61 1365.2 489.76 1365.14 489.83 1365.1 490.03 1365
490.44 1364.77 491.57 1364.14 491.69 1364.07 491.81 1364 492.5 1363.6
493.24 1363.17 493.3 1363.14 493.48 1363.04 493.55 1363 494.4 1362.51
495.04 1362.14 495.22 1362.04 495.28 1362 496.48 1361.31 496.78 1361.14
496.94 1361. 04 497. 02 1361 497.95 1360.46 498.52 1360.14 498.62 1360.08
498.76 1360 500 1359.27

Manning IS n Values num= 3
Sta n Val Sta n Val Sta n Val

."•••••"....... **•• ** *****••"*.....*" ... ,, ........ *......
.032 214.9 • 028 294.47 .032

Sank Sta: Left Right Lengths: Left Channel Right coeff Contr. Expan •
178.26 419.73 100 100 100.01 • 1 .3

Ineffective Flow num= 1
sta L Sta R Elev Permanent

327.96 500 1370 F
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CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 500

INPUT
Description: Channel Station 61399.16
Station Elevation Data num= 182

Sta Elev Sta Elev Sta Elev Sta E1ev Sta E1ev
********************************************************************************

0 1363.11 35.9 1363.14 48.18 1363.14 59.28 1363.14 80.52 1363.14
81.79 1363.14 82.04 1363.14 83.45 1363.14 87.08 1363.93 87.37 1364
87.83 1364.1 88 1364.14 88.19 1364.19 91.55 1365 91.9 1365.08
92.14 1365.14 95.59 1365.96 95.74 1366 95.76 1366.01 96.33 1366.14
97.38 1366.39 99.89 1367 100.4 1367.12 100.5 1367.14 101. 73 1367.25
102.3 1367.3 105.54 1367.55 110.14 1367.92 111.4 1368 112.86 1368.09

113.66 1368.14 113.97 1368.14 117.67 1368.14 117.72 1368.14 117.75 1368.14
117.84 1368.14 122.71 1368 122.94 1368 122.98 1368 129.06 1367.85
129.59 1367.84 148.11 1367.47 162.92 1367.14 165.49 1367.01 165.61 1367
167.44 1366.89 173.71 1366.51 174.91 1366.44 175.16 1366.52 214.89 1356.59

250 1355.88 285.11 1356.59 333.12 1368.59 338.45 1367 340.56 1367.53
342.45 1368 344.81 1368.59 345.31 1368.72 345.54 1368.77 346.06 1368.76
346.25 1368.76 362.03 1368.59 363.15 1368.59 363.93 1368.58 364.47 1368.58
382.05 1369 382.76 1369 384.4 1369 384.42 1369 384.43 1369
384.95 1369 385.24 1369 388.61 1369.07 391.99 1369.07 392.31 1369.06
392.58 1369.05 392.82 1369.04 392.88 1369.04 392.97 1369.04 393.46 1369.04
393.62 1369.04 393.91 1369.04 395.57 1369 395.15 1369 395.87 1369
395.92 1369 395.98 1369 396.13 1369 396.22 1369 396.27 1369
396.29 1369 396.55 1369 396.61 1369 396.67 1369 396.74 1369
400.4 1368.9 401. 62 1368.88 403.51 1368.78 404.42 1368.14 405.26 1368.1

414.42 1368.14 414.56 1368.12 414.83 1368.08 415.3 1368 416.94 1367.74
420.45 1367.14 421.15 1367.1 421. 85 1367.06 422.54 1367.02 422.89 1367
424.74 1366.89 426.76 1366.78 428.33 1366.69 432 1366.47 434.31 1366.34
437.72 1366.14 441.54 1366.14 447.79 1366.14 452.74 1366.14 454.29 1366.14
454.66 1366.02 454.72 1366 455.04 1365.89 456.37 1365.44 451.02 1365.21
457.23 1365.14 457.25 1365.13 457.55 1365 457.82 1364.87 459.42 1364.14
459.57 1364.05 459.66 1364 460.64 1363.43 461.14 1363.14 461.33 1363.03
461.38 1363 461.76 1362.78 462.85 1362.14 463 1362.05 463.09 1362
463.37 1361.84 464.56 1361.14 464.62 1361.1 464.8 1361 465.1 1360.82
466.51 1360 467.24 1359.58 467.99 1359.14 470.14 1359.14 475.95 1359.14
476.88 1359.14 477.22 1359.14 417.33 1359.2 471.69 1359.4 478.78 1360
479.01 1360.13 479.02 1360.14 479.4 1360.34 480.59 1361 480.69 1361.05
480.79 1361.11 480.84 1361.14 481.97 1361.17 482.37 1362 482.53 1362.09
482.63 1362.14 483.88 1362.85 484.16 1363 484.32 1363.09 484.41 1363.14
485.03 1363.49 485.92 1364 486.03 1364.06 486.17 1364.14 487.84 1364.59

489.4 1365 489.54 1365.05 489.84 1365.14 493.23 1365.34 494.62 1365.42
497.76 1365.6 500 1365.13

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

************************************************
.032 214.89 .028 285.11 .032

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
175.16 333.12 100 100 100.01 .1 .3

Ineffective Flow num= 1
Sta L sta R Elev Permanent

345.54 500 1368.77 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS; 400

INPUT
Description; Channel Station 61499.16
Station Elevation Data num... 204

Sta Elev Sta Elev Sta Elev Sta E1ev Sta Elev
********************************************************************************

0 1362.75 23.68 1362.63 44.21 1362.74 44.42 1362.74 63.94 1362.86
69.17 1363 70.05 1363 71.4 1363 73.79 1363 78.37 1363
78.76 1363.02 81.64 1363.14 83.93 1363.71 85.09 1364 85.33 1364.06
85.64 1364.14 88.24 1364.78 89.13 1365 89.28 1365.04 89.69 1365.14
92.96 1365.96 93.11 1366 93.52 1366.1 93.67 1366.14 94.57 1366.36
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97.15 1367 97.22 1367.02 97.71 1367.14 116.75 1367.14 122.79 1367.14

123.33 1367.11 123.8 1367.09 124.96 1367.03 125.51 1367 130.1 1366.77
133.92 1366.57 135.63 1366.48 136.54 1366.44 137.03 1366.41 137.25 1366.4

139.5 1366.29 142.29 1366.14 142.56 1366.14 142.82 1366.12 143.12 1366.09
144.12 1366 145.08 1365.87 146.95 1365.75 149.31 1365.54 151.26 1365.39
151.41 1365.38 151.54 1365.37 156.19 1365.14 156.62 1365.13 156.69 1365.13
156.87 1365.12 157.81 1365.09 160.57 1365 165.81 1364.81 168.16 1364.72
169.16 1364.68 171.07 1364.6 172.61 1364.99 172.66 1365 172.86 1365.05
176.66 1366 178.42 1366 181.5 1366 182.09 1364.59 191.85 1362.09
214.89 1356.33 250 1355.63 285.11 1356.33 328.34 1367.14 339.65 1367
339.96 1367.08 340.37 1367.18 344.05 1367.01 344.43 1367 344.76 1367
351.35 1367 352.29 1367.05 357.14 1367.1 359.91 1367.13 360.84 1367.14
363.62 1367.08 364.06 1367.07 364.45 1367.07 364.66 1367.06 364.93 1367.06
365.01 1367.05 365.44 1367.05 366.45 1367.03 367.09 1367.01 367.69 1367
368.34 1366.99 369.32 1366.97 370.57 1366.91 371. 36 1366.89 371.41 1366.89
371.51 1366.89 371.67 1366.88 371.88 1366.88 372.52 1366.85 373.51 1366.81
375.92 1366.71 377.1 1366.66 380.83 1366.5 381.89 1366.46 382.56 1366.43
383.21 1366.41 383.4 1366.4 383.55 1366.4 384.07 1366.38 384.69 1366.36
389.18 1366.14 390.44 1366.07 391.38 1366.03 391.92 1366 393.11 1365.94
394.45 1365.88 395.28 1365.84 395.73 1365.82 395.85 1365.81 406.6 1365.14
412.21 1365.14 415.15 1365.14 419.19 1365.14 423.79 1365.14 424.07 1365.04
424.19 1365 425.11 1364.66 426.51 1364.14 426.62 1364.09 426.79 1364
427.73 1363.52 428.47 1363.14 428.52 1363;11 428.72 1363 428.95 1362.87
430.16 1362.18 430.2 1362.15 430.22 1362.14 430.28 1362.1 430.47 1362
430.51 1361.98 430.6 1361.93 431.7 1361.3 431. 99 1361.14 432.17 1361. 03
432.23 1361 433.22 1360.42 433.71 .1360.14 433.84 1360.07 433.95 1360
435.07 1359.36 435.46 1359.14 435.69 1359.01 435.71 1359 437.24 1358.17
437.27 1358.15 437.29 1358.14 437.3 1358.14 437.46 1358.14 445.41 1358.14
446.78 1358.92 446.93 1359 447.05 1359.07 447.18 1359.14 447.5 1359.32

448.7 1360 448.93 1360.13 448.95 1360.14 449.02 1360.18 450.45 1361
450.62 1361.09 450.7 1361.14 451.02 1361.31 452.28 1362 452.44 1362.08
452. S4 1362.14 452.97 1362.42 453.89 1363 453.97 1363.05 454.11 1363.14
455.15 1363.38 457.4 1364 457.99 1364.09 458.24 1364.07 458.73 1364.11
465.83 1364 .07 475.22 1364.14 480.51364.14 484.59 1364.14 485.14 1364.14
489.56 1364.14 489.67 1364.14 489.76 1364.14 490.86 1364.14 491. 84 1364.14

494.7 1364.14 499.82 1364.14 499.94 1364.14 500 1364.14

M~nning's n values num~ 3
Sta n Val Sta n Val Sta n val

• ** *•••••••••••••••••••••••••••••••••••• **••••••
.032 214.89 .028 285.11 .032

Sank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
181.5 328.34 100 100 100.01 .1 .3

Ineffective Flow num: 1
Sta L Sta R Elev Permanent

340.37 ~OO 1367.18 F

CROSS SECTION

RIVER: River'
REACH: Ellsworth RS: 300

INPUT
Description: Channel Station 61599.16, Begin Full Width Type liB" Bank

protection (n=O. 40) . Begin 56 foot Transition Zone to Flat
Channel Bottom.

Station Elevation Data nurn= 178
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

•• *••••••••••••••••••••••• ***** ••••••••••••••• *** ••••••••••••••••••••••••• *•••••
0 1362.14 26.62 1362.14 27.11 1362.14 30.52 1362.14 37.55 1362.14

37.97 1362.14 40.34 1362.14 42.68 1362.14 51.07 1362.14 61.1 1362.14
65.53 1362.14 65.99 1362.14 69.03 1362.14 70.77 1362.14 71.02 1362.18
71.32 1362.21 77.31 1363 77.86 1363.07 78.37 1363.14 81.13 1363.82
81.88 1364 82.09 1364.05 82.46 1364.14 85.58 1364.87 86.14 1365
86.18 1365.01 86.74 1365.14 89.02 1365.67 90.47 1366 90.61 1366.03
91.09 1366.14 94.51 1366.66 96.88 1367 97.67 1367.1 97.97 1367.14

113.78 1367.14 114.1 1367.14 114.17 1367.14 114.25 1367.13 114.41 1367.12
114.54 1367.11 114.73 1367.1 115.37 1367.06 116.38 1367 116.39 1367

116.4 1367 124.76 1366.47 126.12 1366.38 126.78 1366.34 128.51 1366.23
129.97 1366.14 131.86 1366.14 136.97 1366.14 140.81 1366.14 141.76 1366.14

147.2 1366.14 168.04 1366.14 168.3 1366.01 168.33 1366 1.68.73 1365.81
170.12 1365.14 170.18 1365.12 170.52 1365 171.3 1364.76 171. 99 1364.53
173.09 1364.81 173.86 1365 176.5 1365.66 177.86 1366 178.67 1366
182.09 1364 .34 183.74 1359.79 190.9 1361.58 192.89 1361.58 214.89 1356.08

250 1355.38 285.1 1356.08 318.94 1364.54 326.72 1366 328.67 1366
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334.86 1366 336.93 1365.48 338.87 1365 339.27 1364.9 340.84 1364.51
346.16 1364.44 349.51 1364.39 360.3 1364.2 360.95 1364.18 361. 89 1364.17
363.39 1364.14 364.11 1364.13 364.47 1364.13 367.53 1364.11 378.4 1364.14
378.55 1364.14 378.84 1364.14 379.92 1364.14 391. 76 1364.14 392.13 1364.04

392.3 1364 393.73 1363.62 395.54 1363.14 395.67 1363.07 395.78 1363
396.46 1362.59 397.21 1362.14 397.37 1362.04 397.44 1362 398.17 1361. 54
398.82 1361.14 398.89 1361.09 399.03 1361 399.98 1360.39 400.38 1360.14
400.6 1360.01 400.62 1360 401.82 1359.32 402.15 1359.14 402.29 1359.05

402.37 1359 402.65 1358.83 403.8 1358.14 403.88 1358.09 403.89 1358.07
403.94 1358.04 404 1358 404.06 1357.96 404.17 1357.88 404.27 1357.81
405.26 1357.14 408.85 1357.14 414.38 1357.14 415.14 1357.57 415.2 1357.6
415.27 1357.64 415.33 1357.67 415.47 1357.75 415.78 1357.92 415.92 1358
416.06 1358.08 416.16 1358.14 417.13 1358.68 417.69 1359 417.81 1359.07
417.93 1359.14 418.97 1359.72 419.46 1360 419.68 1360.12 419.7 1360.14
420.69 1360.78 421.03 1361 421.1 1361.05 421.24 1361.14 422.4 1361.72
422.94 1362 423.05 1362.05 423.25 1362.14 424.13 1362.5 425.32 1363
425.55 1363.08 425.73 1363.14 432.22 1363.85 433.64 1364 434:44 1364.08
434.98 1364.14 452.85 1364.99 453.12 1365 454.42 1365.07 455.88 1365.14
458.77 1365.14 470.42 1365.85 472.72 1366 474.23 1366.1 474.72 1366.13
474 .97 1366.14 493.9 1366.14 500 1366.14

Manning IS n Values num-=
Sta n Val Sta n Val Sta n Val

'It **. *. *••••*. *••••••••••••••** ••••••••• *•••••• **
.032 192.89 .04 326.72 .032

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
192.89 326.72 56 56 56 .1 .3

Ineffective Flow num= 1
Sta L Sta R Elev Permanent

326.72 500 1366 F

CROSS SECTION

RIVER: River
REAca: Ellsworth RS: 244

INPUT
Descr1pt ion: Channel Station 61655.16, upstream end of Concrete Cutoff Wall.
Station Elevation Data num= 175

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
"' ••• *.****••••••••••••• ** ****••••••••*••••• *** ********. *'. *. ***** ****** *' *'. *' *****.

0 1359.21 26.62 1359.21 27.11 1359.21 30.52 1359.21 37.55 1359.21
37.97 1359.21 40.34 1359.21 42.68 1359.21 51.07 1359.21 61.1 1359.21
65.53 1359.21 65.99 1359.21 69.03 1359.21 70.77 1359.21 71. 02 1359.25
71.32 1359.28 77.31 1360.07 77.86 1360.14 78.37 ]360.21 81.13 1360.89
81. 88 1361. 07 82.09 1361.12 82.46 1361.21 85.58 1361.94 86.14 1362.07
86.18 1362.08 86.74 1362.21 89.02 1362.74 90.47 1363.07 90.61 1363.1
91.09 1363.21 94.51 1363.73 96.88 1364.07 97.67 1364.17 97.97 1364.21

113.78 1364.21 114.1 1364.21 114.17 1364.21 114.25 1364.2 114.41 1364.19
114.54 1364.18 114.73 1364.17 115.37 1364.13 116.38 1364.07 116.39 1364.07
116.4 1364.07 124.76 1363.54 126.12 1363.45 126.78 1363.41 128.51 1363.3

129.97 1363.21 131. 86 1363.21 136.97 1363.21 140.81 1363.21 141.76 1363.21
147.2 1363.21 168.04 1363.21 168.3 1363.08 168.33 1363.07 168.73 1362.88

170.12 1362.21 170.18 1362.19 170.52 1362.07 171.3 1361.83 171. 99 1361. 6
173.09 1361.88 173.86 1362.07 176.5 1362.73 177.86 1363.07 178.67 1363.07
182.09 1364.2 214.9 1355.3 250 1355.3 285.11 1355.3 317.92 1364.2
326.72 1363.07 328.67 1363.07 334.86 1363.07 336.93 1362.55 338.87 1362.07
339.27 1361.97 340.84 1361.58 346.16 1361.51 349.51 1361.46 360.3 1361. 27
360.95 1361.25 361.89 1361.24 363.39 1361.21 364.11 1361.2 364.47 1361.2
367.53 1361.18 378.4 1361.21 378.55 1361.21 378.84 1361.21 379.92 1361.21
391. 76 1361.21 392.13 1361.11 392.3 1361.07 393.73 1360.69 395.54 1360.21
395.67 1360.14 395.78 1360.07 396.46 1359.66 397.21 1359.21 397.37 1359.11
397.44 1359.07 398.17 1358.61 398.82 1358.21 398.89 1358.16 399.03 1358.07
399.98 1357.46 400.38 1357.21 400.6 1357.08 400.62 1357.07 401.82 1356.39
402.15 1356.21 402.29 1356.12 402.37 1356.07 402.65 1355.9 403.8 1355.21
403.88 1355.16 403.89 1355.14 403.94 1355.11 404 1355.07 404.06 1355.03
404.17 1354.95 404.27 1354.88 405.26 1354.21 408.85 1354.21 414.38 1354.21
415.14 1354.64 415.2 1354.67 415.27 1354.71 415.33 1354.74 415.47 1354.82
415.78 1354.99 415.92 1355.07 416.06 1355.15 416.16 1355.21 417.13 1355.75
417.69 1356.07 417.81 1356.14 417.93 1356.21 418.97 1356.79 419.46 1357.07
419.68 1357.19 419.7 1357.21 420.69 1357.85 421.03 1358.07 421.1 1358.12
421.24 1358.21 422.4 1358.79 422.94 1359.07 423.05' 1359.12 423.25 1359.21
424.13 1359.57 425.32 1360.07 425.55 1360.15 425.73 1360.21 432.22 1360.92
433.64 1361.07 434.44 1361.15 434.98 1361.21 452.85 1362.06 453.12 1362.07
454.42 1362.14 455.88 1362.21 458.77 1362.21 470.42 1362.92 472.72 1363.07

Page 116

• • •



•474.23 1,363.17 474.72 1363.2 474.97 1363.21

Manning I S n Values num= 3
Sta n Val Sta n Val Sta n Val

** .. *...... ** ..*** ...... *** .. ** ..****.... *...... *** .... **.. *******

493.9 1363.21 •E11sworthChannel. rep
500 1363.21 •

.032 182.09 .013 317.92 .032

Bank Sta: Left Right
182.09317.92

Ineffective Flow num=
Sta L Sta R Elev

o 182.09 1364.2
317.92 500 1364.2

CROSS SECTION

RIVER: River
REACH: Ell sworth

Lengths: Left Channel
1 1

2
permanent

F
F

RS ~ 243

Right
1

Coeff Contr.
.1

Expan.
.3

INPUT
Description: Channel Station 61656.16, Downstream end of Concrete Cutoff Wall.

Beginning of Grouted Riprap Transition Zone to Tie-in to existing
2 foot drop structure.

Station Elevation Data num= 5
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

****** .. *** .. ** .. ******** .. **** .. **************** .. ********* .. *** .. *********************
182.09 1363.44 214.9 1355.24 250 1355.24 285.1 1355.24 317.91 1363.44

Manning's n Values num~ 3
Sta n Val Sta n Val Sta n Val

****** .. ** .. **** ...... **************************** .. **
182.09 182.09 .013 317.91

Bank Sta: Left Right
182.09 317.91

CROSS SECTION

RIVER: River
RBACH: Ellsworth

Lengths: Left Channel Right
39 39 39

RS: 204

Coeff Contr.
.1

Expan.
.3

INPUT
Description: Channel Station 61695.16, Tie in with Existing 2' Drop Structure
Station Elevation Data num= 175

Sta Elev Sta Blev Sta Elev Sta Elev Sta Elev
*.. *** .......... *** .... ** .. **** ..** ...... **** .. **** .. ** .. ************* ....************************

0 1359.13 26.62 1359.13 27.11 1359.13 30.52 1359.13 37.55 1359.13
37.97 1359.13 40.34 1359.13 42.68 1359.13 51.07 1359.13 61.1 1359.13
65.53 1359.13 65.99 1359.13 69.03 1359.13 70.77 1359.13 71.02 1359.17
71.32 1359.2 77.31 1359.99 77.86 1360.06 78.37 1360.13 81.13 1360.81
81.88 1360.99 82.09 1361.04 82.46 1361.13 85.58 1361.86 86.14 1361.99
86.18 1362 86.74 1362.13 89.02 1362.66 90.47 1362.99 90.61 1363.02
91.09 1363.13 94.51 1363.65 96.88 1363.99 97.67 1364.09 97.97 1364.13

113.78 1364.13 114.1 1364.13 114.17 1364.13 114.25 1364.12 114.41 1364.11
114.54 1364.1 114.73 1364.09 115.37 1364.05 116.38 1363.99 116.39 1363.99

116.4 1363.99 124.76 1363.46 126.12 1363.37 126.78 1363.33 128.51 1363.22
129.97 1363.13 131. 86 1363.13 136.97 1363.13 140.81 1363.13 141.76 1363.13

147.2 1363.13 168.04 1363.13 168.3 1363 168.33 1362.99 168.73 1362.8
170.12 1362.13 170.18 1362.11 170.52 1361.99 171.3 1361.75 171. 99 1361.52
173.09 1361.8 173.86 1361.99 176.5 1362.65 177.86 1362.99 178.67 1362.99

200.5 1361.14 212.5 1355.14 250 1355.14 287.5 1355.14 299.5 1361.14
326.72 1362.99 328.67 1362.99 334.86 1362.99 336.93 1362.47 338.87 1361.99
339.27 1361.89 340.84 1361.5 346.16 1361.43 349.51 1361.38 360.3 1361.19
360.95 1361.17 361.89 1361.16 363.39 1361.13 364.11 1361.12 364.47 1361.12
367.53 1361.1 378.4 1361.13 378.55 1361.13 378.84 1361.13 379.92 1361.13
391.76 1361.13 392.13 1361.03 392.3 1360.99 393.73 1360.61 395.54 1360.13
395.67 1360.06 395.78 1359.99 396.46 1359.58 397.21 1359.13 397.37 1359.03
397.44 1358.99 398.17 1358.53 398.82 1358.13 398.89 1358.08 399.03 1357.99
399.98 1357.38 400.38 1357.13 400.6 1357 400.62 1356.99 401.82 1356.31
402.15 1356.13 402.29 1356.04 402.37 1355.99 402.65 1355.82 403.8 1355,'13
403.88 1355.08 403.89 1355.06 403.94 1355.03 404 1354.99 404.06 1354.95
404.17 1354.87 404.27 1354.8 405.26 1354.13 408.85 1354.13 414.38 1354.13
415.14 1354.56 415.2 1354.59 415.27 1354.63 415.33 1354.66 415.47 1354.74
415.78 1354.91 415.92 1354.99 416.06 1355.07 416.16 1355.13 417.13 1355.67
417.69 1355.99 417.81 1356.06 417.93 1356.13 418.97 1356.71 419.46 1356.99
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Ell sworthChannel . rep
419.68 1357.11 419.7 1357.13 420.69 1357.77 421.03 1357.99 421.1 1358.04
421.24 1358.13 422.4 1358.71 422.94 1358.99 423.05 1359.04 423.25 1359.13
424.13 1359.49 425.32 1359.99 425.55 1360.07 425.73 1360.13 432.22 1360.84
433.64 1360.99 434.44 1361. 07 434.98 1361.13 452.85 1361.98 453.12 1361.99
454.42 1362.06 455.88 1362.13 458.77 1362.13 470.42 1362.84 472.72 1362.99
474.23 1363.09 474.72 1363.12 474.97 1363.13 493.9 1363.13 500 1363.13

Manning'S n Values nurn= 3
Sta n Val Sta n Val Sta n Val

**** ********************* ****** *** ** ************
.032 200.5 .013 299.5 ... 032

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
200.5 299.5 .1 .1 .1 .1 .3

Ineffective Flow nurn- 2
Sta L Sta R Elev Permanent

0 178.67 1363.05 F
326.72 500 1363.05 F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 203.9

INPUT
Description: Channel Station 61695.16, At D.S. Face of Existing 2' Drop

Structure
station Elevation Data nurn= 177

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

0 1357.13 26.62 1357.13 27.11 1357.13 30.52 1357.13 37.55 1357.13
37.97 1357.13 40.34 1357.13 42.68 1357.13 51.07 1357.13 61.1 1357.13
65.53 1357.13 65.99 1357.13 69.03 1357.13 70.77 1357.13 71.02 1357.17
71.32 1357.2 77.31 1357.99 77.86 1358.06 78.37 1358.13 81.13 1358.81
81.88 1358.99 82.09 1359.04 82.46 1359.13 85.58 1359.86 86.14 1359.99
86.18 1360 86.74 1360.13 89.02 1360.66 90.47 1360.99 90.61 1361.02
91.09 1361.13 94.51 1361.65 96.88 1361. 99 97.67 1362.09 97.97 1362.13

113.78 1362.13 114.1 1362.13 114.17 1362.13 114.25 1362.12 114.41 1362.11
114.54 1362.1 114.73 1362.09 115.37 1362.05 116.38 1361.99 116.39 1361.99

116.4 1361.99 124.76 1361.46 126.12 1361.37 126.78 1361.33 128.51 1361.22
129.97 1361.13 131.86 1361.13 136.97 1361.13 140.81 1361. 13 141.76 1361.13

147.2 1361.13 168.04 1361.13 168.3 1361 168.33 1360.99 168.73 1360.6
170.12 1360.13 170.18 1360.11 170.52 1359.99 171.3 1359.75 171. 99 1359.52
173.09 1359.8 173.66 1359.99 176.5 1360.65 177.86 1360.99 178.67 1360.99

200.5 1359.14 208.5 1355.14 212.5 1353.14 250 1353.14 287.5 1353.14
291.5 1355.14 299.5 1359.14 326.72 1360.99 328.67 1360.99 334.86 1360.99

336.93 1360.47 338.87 1359.99 339.27 1359.69 340.84 1359.5 346.16 1359.43
349.51 1359.38 360.3 1359.19 360.95 1359.17 361.89 1359.16 363.39 1359.13
364.11 1359.12 364.47 1359.12 367.53 1359.1 378.4 1359.13 378.55 1359.13
378.84 1359.13 379.92 1359.13 391. 76 1359.13 392.13 1359.03 392.3 1358.99
393.73 1358.61 395.54 1358.13 395.67 1358.06 395.78 1357.99 396.46 1357.56
397.21 1357.13 397.37 1357.03 397.44 1356.99 398.17 1356.53 398.82 1356.13
398.89 1356.08 399.03 1355.99 399.98 1355.38 400.38 1355.13 400.6 1355
400.62 1354.99 401.82 1354.31 402.15 1354.13 402.29 1354.04 402.37 1353.99
402.65 1353.82 403.8 1353.13 403.88 1353.08 403.89 1353.06 403.94 1353.03

404 1352.99 404.06 1352.95 404.17 1352.87 404.27 1352.8 405.26 1352.13
408.85 1352.13 414.38 1352.13 415.14 1352.56 415.2 1352.59 415.27 1352.63
415.33 1352.66 415.47 1352.74 415.78 1352.91 415.92 1352.99 416.06 1353.07
416.16 1353.13 417.13 1353.67 417.69 1353.99 417.81 1354.06 417.93 1354.13
418.97 1354.71 419.46 1354.99 419.68 1355.11 419.7 1355.13 420.69 1355.77
421.03 1355.99 421.1 1356.04 421.24 1356.13 422.4 1356.71 422.94 1356.99
423.05 1357.04 423.25 1357.13 424.13 1357.49 425.32 1357.99 425.55 1358.07
425.73 1358.13 432.22 1358.84 433.64 1358.99 434.44 1359.07 434.98 1359.13
452.85 1359.98 453.12 1359.99 454.42 1360.06 455.88 1360.13 458.77 1360.13
470.42 1360.84 472.72 1360.99 474.23 1361.09 474.72 1361.12 474 .97 1361.13

493.9 1361.13 500 1361.13

Manning's n values nurn=
Sta n Val Sta n Val Sta n Val

******* **** **'* *******'**** ** **** **** **** *** **** **
.032 200.5 .013 299.5 .032

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
200.5 299.5 20 20 20 .1 .3

Ineffective Flow nurn= 2
Sta L Sta R Elev Permanent

•
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•o 179.67 1361.05 F
326.72 500 1361.05 F

CROSS SECTION

•Ellsworthchannel.rep •
RIVER: River
REACH: Ellsworth RS: 183.9

INPUT
Description: Channel Station 61715.16, At End of Concrete Apron, Begin Grouted

Rip·rap protection on channel bottom.
Station Elevation Data num= 175

Sta Elev Sta Elev Sta Elev Sta Elev Sta Ellev
***~**********************~~~*~~~*******~~~**********'***************************

0 1357.19 26.62 1357.19 27.11 1357.19 30.52 1357.19 37.55 1357.19
37.97 1357.19 40.34 1357.19 42.68 1357.19 51.07 1357.19 61.1 1357.19
65.53 1357.19 65.99 1357.19 69.03 1357.19 70.77 1357.19 71.02 1357.23
71.32 1357.26 77.31 1359.05 77.86 1359.12 78.37 1358.19 81.13 1358.87
81.88 1359.05 82.09 1359.1 82.46 1359.19 85.58 1359.92 86.14 1360.05
86.18 1360.06 96.74 1360.19 89.02 1360.72 90.47 1361. 05 90.61 1361.08
91.09 1361.19 94.51 1361. 71 96.88 1362.05 97.67 1362.15 97.97 1362.19

113.78 1362.19 114.1 1362.19 114.17 1362.19 114.25 1362.18 114.4~ 1362.17
114.54 1362.16 114.73 1362.15 115.37 1362.11 116.38 1362.05 116.39 1362.05

116.4 1362.05 124.76 1361.52 126.12 1361.43 126.78 1361.39 128.51 1361.28
129.97 1361.19 131.96 1361.19 136.97 1361.19 140.81 1361.19 141. 76 1361.19

147.2 1361.19 168.04 1361.19 168.3 1361.06 168.33 1361.05 168.73 1360.86
170.12 1360.19 170.18 1360.17 170.52 1360.05 171.3 1359.81 171.99 1359.58
173.09 1359.86 173.86 1360.05 176.5 1360.71 177.86 1361. 05 178.67 1361.05

200.5 1359.2 212.5 1353.2 250 1353.2 287.5 1353.2 299.5 1359.2
326.72 1361. 05 329.67 1361.05 334.86 1361.05 336.93 1360.53 338.87 1360.05
339.27 1359.95 340.84 1359.56 346.16 1359.49 349.51 1359.44 360.3 1359.25
360.95 1359.23 361. 89 1359.22 363.39 1359.19 364.11 1359.19 364.47 1359.18
367.53 1359.16 378.4 1359.19 378.55 1359.19 378.84 1359.19 379.92 1359.19
391.76 1359.19 392.13 1359.09 392.3 1359.05 393.73 1358.67 395.54 1358.19
395.67 1358.12 395.78 1358.05 396.46 1357.64 397.21 1357.19 397.37 1357.09
397.44 1357.05 398.17 1356.59 398.82 1356.19 398.89 1356.14 399.03 1356.05
399.98 1355.44 400.38 1355.19 400.6 1355.06 400.62 1355.05 401.82 1354.37
402.15 1354.19 402.29 1354.1 402.37 1354.05 402.65 1353.88 403.9 1353.19
403.88 1353.14 403.89 1353.12 403.94 1353.09 404 1353.05 404.06 1353.01
404.17 1352.93 404.27 1352.86 405.26 1352.19 408.85 1352.19 414.38 1352.19
415.14 1352.62 415.2 1352.65 415.27 1352.69 415.33 1352.72 415.47 1352.8
415.78 1352.97 415.92 1353.05 416.06 1353.13 416.16 1353.19 417.13 1353.73
417.69 1354.05 417.81 1354.12 417.93 1354.19 418.97 1354.77 419.46 1355.05
419.68 1355.17 419.7 1355.19 420.69 1355.83 421.03 1356.05 421.1 1356.1
421. 24 1356.19 422.4 1356.77 422.94 1357.05 423.05 1357.1 423.25 1357.19
424.13 1357.55 425.32 1358.05 425.55 1358.13 425.73 1358.19 432.22 1358.9
433.64 1359.05 434.44 1359.13 434.98 1359.19 452.85 1360.04 453.12 1360.05
454.42 1360.12 455.88 1360.19 458.77 1360.19 470.42 1360.9 472.72 1361.05
474.23 1361.15 474.72 1361.18 474.97 1361.19 493.9 1361.19 500 1361.19

Manning's n Values num- 3
Sta n Val Sta n val Sta n val

************ ...... ******* ** ** ***~ *** '* '* ***'* *~ ****** **
.032 200.5 .04 299.5 .032

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
200.5 299.5 20 20 20 .1 .3

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

0 178.67 1361. OS F
326.72 500 1361. OS F

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 163.9

INPUT
Description: Channel Station 61735.26, At End of Grouted Riprap Section.
Station Elevation Data num== 175

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
*... **~* ... ** ** *** ********** ** ...... *.... *.. *** **** .. ******* ***** .... *.............. ~ .. **.... *~ .... *..........

0 1357.02 26.62 1357.02 27.11 1357.02 30.52 1357.02 37.55 1357.02
37.97 1357.02 40.34 1357.02 42.68 1357.02 51.07 1357.02 61.1 1357.02
65.53 1357.02 65.99 1357.02 69.03 1357.02 70.77 1357.02 71.02 1357.06
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E11sworthChanne1. rep
71.32 1357.09 77.31 1357.88 77.86 1357.95 78.37 1358.02 81.13 1358.7
81.88 1358.88 82.09 1358.93 82.46 1359.02 85.58 1359.75 86.14 1359.88
86.18 1359.89 86.74 1360.02 89.02 1360.55 90.47 1360.88 90.61 1360.91
91.09 1361.02 94.51 1361.54 96.a8 1361.88 97.67 1361.98 97.97 1362.02

113.78 1362.02 114.1 1362.02 114.17 1362.02 114.25 1362.01 114.41 1362
114.54 1361.99 114.73 1361.98 115.37 1361.94 116.38 1361.88 116.39 1361.8a

116.4 1361.88 124.76 1361. 35 126.12 1361.26 126.78 1361.22 128.51 1361.11
129.97 1361.02 131.86 1361.02 136.97 1361.02 140.81 1361.02 141.76 1361.02
147.2 1361.02 168.04 1361.02 168.3 1360.89 168.33 1360.88 168.73 1360.69

170.12 1360.02 170.18 1360 170.52 1359.88 171.3 1359.64 171.99 1359.41
173.09 1359.69 173.86 1359.88 176.5 1360.54 177.86 1360.88 178.67 1360.88

200.5 1359.03 212.5 1353.03 250 1353.03 287.5 1353.03 299.5 1359.03
326.72 1360.88 328.67 1360.88 334.86 1360.88 336.93 1360.36 338.87 1359.88
339.27 1359.78 340.84 1359.39 346.16 1359.32 349.51 1359.27 360.3 1359.08
360.95 1359.06 361.89 1359.05 363.39 1359.02 364.11 1359.01 364.47 1359.01
367.53 1358.99 378.4 1359.02 378.55 1359.02 378.84 1359.02 379.92 1359.02
391.76 1359.02 392.13 1358.92 392.3 1358.88 393.73 1358.5 395.54 1358.02
395.67 1357.95 395.78 1357.88 396.46 1357.47 397.21 1357.02 397.37 1356.92
397.44 1356.88 398.17 1356.42 398.82 1356.02 398.89 1355.97 399.03 1355.88
399.98 1355.27 400.38 1355.02 400.6 1354.89 400.62 1354.88 401.82 1354.2
402.15 1354.02 402.29 1353.93 402.37 1353.88 402.65 1353.71 403.8 1353.02
403.88 1352.97 403.89 1352.95 403.94 1352.92 404 1352.88 404.06 1352.84
404.17 1352.76 404.27 1352.69 405.26 1352.02 408.85 1352.02 414.38 1352.02
415.14 1352.45 415.2 1352.48 415.27 1352.52 415.33 1352.55 415.47 1352.63
415.78 1352.8 415.92 1352.88 416.06 1352.96 416.16 1353.02 417.13 1353.56
417.69 1353.88 417.81 1353.95 417.93 1354.02 418.97 1354.6 419.46 1354.88
419.68 1355 419.7 1355.02 420.69 1355.66 421.03 1355.88 421.1 1355.93
421. 24 1356.02 422.4 1356.6 422.94 1356.88 423.05 1356.93 423.25 1357.02
424.13 1357.38 425.32 1357.88 425.55 1357.96 425.73 1358.02 432.22 1358.73
433.64 1358.88 434.44 1358.96 434.98 1359.02 452.85 1359.87 453.12 1359.88
454.42 1359.95 455.88 1360.02 458.77 1360.02 470.42 1360.73 472.72 1360.88
474.23 1360.98 474.72 1361.01 474.97 1361.02 493.9 1361.02 500 1361.02

Manning's n Values num=
Sta n Val Sta n Val Sta n Val

*********************** *** *** ***************** **
.032 200.5 .028 299.5 .032

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
200.5 299.5 63.9 63.9 63.9 .1 .3

Ineffective Plow nUID= 2
Sta L Sta R Elev Permanent

0 178.67 1360.88 P
326.72 500 1360.88 P

CROSS SECTION

RIVER: River
REACH: Ellsworth RS: 100

INPUT
Descript ion: Channel Station 61799.16
Station Elevat ion Data num= 256

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
*.******************************************************************************

0 1360.14 10.37 1360.14 11.08 1360.14 13.3 1360.14 13.49 1360.14
16.57 1360.14 20.74 1360.14 26.76 1360.3 28.87 1360.34 32.11 1360.41
32.92 1360.43 33.9 1360.45 56.66 1361 56.73 1361 61.44 1361.12
62.39 1361.14 64.15 1361.36 69.24 1362 70.27 1362.12 70.43 1362.14
72.15 1362.6 73.68 1363 73.71 1363.01 74.19 1363.14 74.71 1363.27
77.29 1363.94 77.54 1364 78.06 1364.14 79.88 1364.59 81.49 1365
82.03 1365.14 85.27 1365.81 86.14 1366 86.38 1366.05 86.81 1366.14
88.47 1366.14 95.38 1366.14 108.15 1366.14 120.89 1366.14 136.15 1366.14
138.4 1366.48 139.13 1366.56 140.89 1366.75 143.24 1367 144.33 1367.12

144.46 1367.13 144.57 1367.14 145.4 1367.14 146.22 1367.14 154.8 1367.14
160.4 1367.14 162.74 1367.14 164.38 1367.14 165.15 1367.14 165.52 1367.01

165.55 1367 166.08 1366.79 167.8 1366.14 167.98 1366.06 168.11 1366
169.04 1365.68 170.02 1365.31 170.48 1365.14 170.72 1365 170.73 1365
172.73 1364.14 172.85 1364.09 173.09 1364 174.51 1363.44 175.26 1363.14
175.32 1363.11 175.48 1363.03 175.53 1363 175.64 1362.95 177.25 1362.14
177.74 1362 177.75 1362 178.35 1361.77 178.75 1361.61 179.78 1361.14
180.33 1361.09 181.41 1361 190.06 1360.26 191.51 1360.14 191. 56 1360.12
191.66 1360.09 191.9 1360 193.28 1359.53 194.46 1359.14 194.6 1359.09
194.87 1359 196.38 1358.5 197.5 1358.14 197.75 1358.05 197.9 1358
200.38 1357.15 200.42 1357.14 200.5 1357.11 200.84 1357 201.23 1356.87
203.43 1356.14 203.56 1356.09 203.84 1356 205.5 1355.45 206.44 1355.14
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206.79 1355.02 206.84 1355 208.74 1354.34 209.33 1354.14 209.72 1354.01
209.74 1354 209.85 1353.96 211.08 1353.54 212.27 1353.14 216.68 1353.01
217.02 1353 221.93 1352.86 227.68 1352.71 245.58 1352.47 253.03 1352.51
260.72 1352.53 274.12 1352.73 279.23 1352.88 281.27 1352.95 282.91 1353
284.93 1353.05 286.85 1353.1 287.25 1353.11 287.57 1353.12 287.68 1353.12
287.75 1353.12 288.74 1353.14 290.16 1353.22 290.25 1353.22 290.33 1353.22
290.39 1353.22 290.43 1353.22 293.4 1353.35 293.54 1353.35 293.74 1353.36
293.9 1353.36 294.08 1353.36 294.3 1353.37 297.85 1353.48 298.36 1353.49

299.12 1353.5 299.69 1353.51 301.69 1353.56 302.03 1353.56 302.12 1353.56
302.23 1353.56 302.37 1353.56 302.55 1353.56 306.66 1353.54 306.89 1353.53
307.15 1353.53 307.46 1353.52 307.71 1353.52 307.89 1353.51 308.02 1353.51
313.52 1353.28 313.64 1353.28 313.79 1353.27 313.97 1353.26 314.11 1353.26
314.21 1353.25 315.76 1353.14 316.75 1353.08 318.1 1353 322.15 1352.75
322.36 1352.74 326.13 1352.52 329.88 1352.33 330.77 1352.28 333.32 1352.14
334.85 1352.14 340.83 1352.14 348.77 1352.14 350.03 1352.2 350.11 1352.21
350.47 1352.23 351.66 1352.3 3G2.93 1353 364.47 1353.09 365.13 1353.14
365.96 1353.37 366.77 1353.54 368.99 1354 369.34 1354.06 369.85 1354.14
370.9 1354.57 371.94 1355 372.09 1355.06 372.27 1355.14 373.66 1355.8

374.06 1356 374.33 1356.11 374.4 1356.14 375.59 1356.7 376.25 1357
376.37 1357. OS 376.57 1357.14 378.05 1357.81 378.47 1358 378.75 1358.13
378.78 1358.14 378.8 1358.15 379.01 1358.24 380.48 1358.9 380.72 1359
380.79 1359.03 381.03 1359.14 382 1359.58 382.91 1360 383.03 1360.05
383.21 1360.14 384.35 1360.64 385.16 1361 385.2 1361.02 385.48 1361.14
385.97 13G1.36 387.41 1362 387.55 13G2.0G 387.7 1362.13 387.73 1362.14
389.64 1363 389.65 1363 389.97 1363.14 391.16 1363.67 391. 89 1364
392.08 1364.08 392.2 13G4.14 393.31 1364. G2 394.17 13G5 394.34 1365.08

394.5 1365.14 39G.39 1365.14 400.77 1365.14 402.49 13G5.14 403.71 1365.14
404.17 1365.14 405.41 13G5.14 40G.3 1365.14 413.98 13G5.32 414.14 1365.32
414.1G 1365.32 438.83 13G5.55 4GO.2 1365.37 478.23 1365.49 481.91 1365.51
484.14 13G5.5 488.64 1365.22 489.55 1365.44 489.6 1365.62 489.62 1365.66
489.71 1365.61

Manning's n Values num== 3
Sta n Val Sta n val Sta n Val

••••••••••••••• ****•••*••*••*•••••••************
.032 165.15 .028 394.5 .032

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
165.15 394.5 100 100 100 .1 .3

CROSS SECTION

RIVER: River
REACH: Bllsworth RS: 0

INPtrr
Description: confluence with Powerline Floodway
Station Elevation Data num= 79

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
••••*.*.*•••*••** ••••••***••••••• ****•••**.**••*****************.**** ••**.****.*
3149.606 1365.293156.923 1365.293161.975 1365.293166.175 1365.293171.851 1366.14
3172.638 1366.273176.509 1366.863179.364 1367.253182.185 1367.253187.795 1367.16
3189.567 1366.963193.012 1366.793196.358 1366.273198.622 1365.123200.427 1364.27
3200.656 1364.143202.395 1363.283202.526 1363.183203.839 1362.633204.396 1362.27
3205.479 1361.74 3206.43 1361.283207.972 1360.853211.581 1360.273215.519 1359.77
3216.601 1359.673218.373 1359.583221.096 1359.253222.047 1358.953223.983 1358.26
3226.936 1357.383227.264 1357.283228.084 1357.023230.381 1356.26323) .923 1355.74
3233.301 1355.283235.138 1354.663236.352 1354.263239.469 1353.283239.534 1353.28
3240.322 1353.243263.681 1352.26 3280.84 1352.263281.168 1352.263292.421 1352.26
3313.517 1352.263315.518 1352.263320.669 1352.263338.287 1352.723359.022 1353.21
3360.203 1353.243361.286 1353.283361.942 1353.513363.878 1354.263364.239 1354.42
3365.453 1354.893366.371 1355.283367.388 1355.673368.897 1356.263369.652 1356.59

3371.26 1357.283372.113 1357.643373.163 1358.263375.295 1359.213375.361 1359.25
3377.493 1360.233377.559 1360.273377.756 1360.36 3379.79 1361.283380.708 1361.68
3381.988 1362.273384.088 1363.253384.121 1363.283384.186 1363.283386.385 1364.27
3399.967 1364.273400.591 1364.273404.396 1364.273412.106 1364.53

Manning's n Values num=
Sta n Val Sta n val Sta n Val

********•••** ••*••••*****••**** ••**••***********
3149.606 .0323198.622 .0283386.385 .032

Bank Sta: Left Right Lengths: Le f t Channe1 Right Coeff Contr. Expan.
3198.6223386.385 0 0 0 .1 .3

*****.***.***.*********************.*********************************.**********
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SUMMARY OF MANNING'S N VALUES

River: River
********************************************************************-****************

Reach River Stat n1 n2 n3 n4 * n5
******************************~******************************************************

*Ellsworth 17100 .025* .032* .028* .032* .025*
*Ellsworth 17000 .025* .032* .028* .032* .025*
*Ellsworth 16900 .025* .032* .028* .032* .025*
*Ellsworth 16800 .025* .032* .028* .032* .025*
* Ellsworth 16700 .025* .032* .028* .032* .025*
* Ellsworth 16600 .025* .032* .028* .032* .025*
*El1sworth 16500 .025* .032* .028* ·.032* .025*
*Ellsworth 16400 .025* .032* .028* .032* .025*
*Ellsworth 16300 .025* .032* .028* .032* .025*
*Ellsworth 16200 .025* .032* .028* .032* .025*
* Ellsworth 16100 .025* .032* .028* .032* .025*
*Ellsworth 16000 .025* .032* .028* .032* .025*
*Ellsworth 15966.5 .025* .04* .028* .04* .025*
* Ellsworth 15947.5 .025* .04* .025* .035*
*Ellsworth 15937.5 .025* .015* .025* *
*Ellsworth 15920.67 .015*
*Ellsworth 15895 *Culvert *
*Ellsworth 15870.67 * .015*
*Ellsworth 15855.5 .025* .04* .025*
*Ellsworth 15845.5 .025* .04* .028* .04* .025*
*Ellsworth 15826.6 .025* .032* .028* .032* .025*
*Ellsworth 15809 .025* .032* .028* .032* .025*
*Ellsworth 15800 .025* .032* .028* .032* .025*
""Ellsworth 15700 · 025* .032* .028* · 032* .025*
*Ellsworth 15600 .025* .032* .028* .032- .025-
*Ellsworth 15550 .025* .04* .025*
""Ellsworth 15460 .025* .015* · 025*
*Ellsworth 15450 .025* .015* .025*
*Ellsworth 15350 *Cu1vert *
*Ellsworth 15192 * .025* .04* .025*
""Ellsworth 15100 .025* . 04"" .025*
*Ellsworth 15000 .025* .032* .028* .032* .025*
*Ellsworth 14900 .025* .032* .028* .032* .025*
* Ellsworth 14800 .025* .032* .028* .032- .025*
* Ellsworth 14700 .025"" .032* · 028* · 032* .025*
*Ellsworth 14600 .025* .032* .028* .032* .025*
*Ellsworth 14579 .025* .032* .028* .032* .025*
*Ellsworth 14569 .025* .032* .028* .032* .025*
* Ellsworth 14501 .025"" .032* · 028* · 032- .025*
*Ellsworth 14491 .025- .032* .028* .032- .025*
*Ellsworth 14490 *Lat Struct*
*Ellsworth 14451 * .025* .032* .028* .032- .025*
*Ellsworth 14400 .025* .032* .028* .032* .025-
·Ellsworth 14300 .025* .032* .028· .032* .025*
·Ellsworth 14200 .025* .032· .028* .032- .025*
*Ellsworth 14100 .025* .032* .028* .032- .025*
*Ellsworth 14000 .025* .04· .04- .032* .025*
*Ellsworth 13900 .025* .032* .028* .032· .025-
*Ellsworth 13800 .025* .032· .028* .032* .025*
*Ellsworth 13700 .025* .032· .028* .032* .025*
*Ellsworth 13600 .025· .032* .028· .032· .025*
""Ellsworth 13500 .025* .032* · 028* · 032- . 025*
*Ellsworth 13400 .025* .032* .028* .032* .025*
""Ellsworth 13300 .025* · 032* · 028* .032* .025*
*Ellsworth 13200 .025* .032* .028* .032- .025-
""Ellsworth 13100 · 025* · 032- · 028* · 032* .025-
* Ellsworth 13000 · 025* .032* .028* · 032- .025*
*Ellsworth 12900 .025* .032* .028* .032- .025*
*Ellsworth 12800 .025* .032* .028- .032- .025-
*Ellsworth 12700 .025* .032* .028* .032· .025-
*Ellsworth 12600 .025* .032* .028* .032- .025*
*Ellsworth 12500 .025* .032* .028* .032* .025*
*Ellsworth 12400 .025* .032* .028* .032* .025*
* Ellsworth 12300 .025* .032* .028* .032- .025*
*Ellsworth 12200 .025* .032* .028* .032* .025*
·Ellsworth 12100 .025* .032* .028* ,032· .025""
""Ellsworth 12000 .025* · 032* • 028* .032· .025*
·Ellsworth 11900 .025* .032* .028* .032· .025*
""Ellsworth 11800 • 025"" .032* .028* .032* .025*
·Ellsworth 11700 .025* .032* .028* .032* .025*
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*Ellsworth 11600 .025* .032* .028* .032* .025*
*Ellsworth 11500 .025* .032* .028* .032* .025*
*Ellsworth 11400 .025* .032* .028* .032* .025*
*Ellsworth 11300 .025* .032* .028* .032* .025*
*Ellsworth 11200 .025· .032* .028* .032* ,025*
*Ellsworth 11100 .025* .032* .028* .032* .025*
*Ellsworth 11000 .025* .032* .028* .032* .025*
*Ellsworth 10900 .025* .032· .028* .032* .025*
*Ellsworth 10800 .025* .032* .028* .032* .025.*
*Ellsworth 10700 .025* .032* .028* .032* .025*
*Ellsworth 10650.9 .04* .028* .04* .025* *
*Ellsworth 10623.7 .04* .025* .032*
*Ellsworth 10613.7 .015* .025*
*Ellsworth 10600.87 .015*
·Ellsworth 10570 *Culvert
*Ellsworth 10539.74 * .015*
*Ellsworth 10528.5 .04* .025·
*Ellsworth 10518.5 .04* .028* .04* .025* .032*
*Ellsworth 10490.7 .032* .028* .032* .025* *
*Ellsworth 10400 .025* .032* .028* .032* .025*
*Ellsworth 10300 .025* .032* .028* .032* .025*
*Ellsworth 10200 .025* .032* .028* .032* .025*
*Ellsworth 10100 .025* .032* .028* .032* .02S*
*Ellsworth 10000 .025* .032* .028· .032* .025*
·Ellsworth 9900 .025* .032· .028* .032* .025*
*Ellsworth 9800 .025* .032* .028* .032* .02S*
*Ellsworth 9700 .025* .04* .025*
*Ellsworth 9600 .025* .04* .025*
*Ellsworth 9500 .025* .032* .028* .032* .025*
*Ellsworth 9400 .025* .032· .028* .032* .025*
*Ellsworth 9340.54 .04* .028* .04* .025*
*Ellsworth 9314.67 .04* .025* .035*
*Ellsworth 9304.67 * .015* .025*
·Ellsworth 9288.82 * .015*
*Ellsworth 9248 *Culvert
*Ellsworth 9207.65 .015*
*Ellsworth 9193.48 .04* .025*
*Ellsworth 9183.48 .04* .028* .04* .025* .032*
*Ellsworth 9154.01 .032* .028* .032* .025*
·Ellsworth 9143 .025* .032* .028* .032* .025*
*Ellsworth 9100 .025* .032· .028* .032* .025*
*Ellsworth 9000 .025· .032* .028* .032* .025*
*Ellsworth 8900 .025* .032* .028* .032* .025*
*Ellsworth 8800 .025* .04 * .025* *
*Ellsworth 8700 .025* .032* .028* .032* .025*
*Ellsworth 8600 .025* .032* .028* .032* .025*
*Ellsworth 8500 .025* .032* .028· .032* .025*
·Ellsworth 8400 .025* .032* .028* .032* .025*
"'Ellsworth 8300 .025* . 032* . 028* . 032* .025*
*Ellsworth 8200 .025* .032* .028* .032* .025*
*Ellsworth 8100 .025* .032* .028· .032* .025*
*Ellsworth 8000 .025* .032* .028* .032* .025*
*Ellsworth 7900 .025* .032* .028* .032* .025*
*Ellsworth 7800 .025· .032* .028* .032* .025*
*Ellsworth 7700 .025* .032* .028* .032* .025*
*Ellsworth 7600 .025* .032· .028* .032* .025*
*Ellsworth 7500 .025* .032* .028* .032* .025*
*Ellsworth 7400 .025* .032* .028* .032* .025*
*Ellsworth 7300 .025* .032* .028* .032* .025*
*Ellsworth 7200 .025* .032* .028* .032* .025*
·Ellsworth 7100 .025* .032* .028* .032* .025*
*Ellsworth 7000 .025* .032* .028* .032* ,025*
*Ellsworth 6900 .025* .032* .028* .032* .025*
*Ellsworth 6800 .025* .032 .... .028· .032 .... .025*
*Ellsworth 6700 .025* .032* .028* .032· .025*
*Ellsworth 6687.62. .04 .... .028 .... .04* .025* *
*Ellsworth 6675.17 .... .04* .025*
*Ellsworth 6662.73 * .015* .025*
*Ellsworth 6646.88 .015*
.... Ellsworth 6615 *Culvert
*Ellsworth 6585.95 * .015*
*Ellsworth 6571. 49 .04* .025*
·Ellsworth 6559.04* ,04* .028* .04* .025*
*Ellsworth 6546.60 .032* .028* .032· .025*
*Ellsworth 6527 .032* .028* .032*
*Ellsworth 6500 .032* .028* .032*
*Ellsworth 6400 .032* .028* .032*
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·Ellsworth 6300 .032* .02S* .032* *
·Ellsworth 6200 .032· .02S* .032*
·Ellsworth 6100 .032* .02S* .032*
·Ellsworth 6000 .032* .028* .032*
·Ellsworth 5900 .032* .02S* .032*
·Sllsworth 5800 .032*' .02S* .032*
·Ellsworth 5700 .032* .028* .032*
·Ellsworth 5600 .032* .028* .032*
·Ellsworth 5500 .032* .02S· .032*
·Ellsworth 5400 .032* .028* .032*
·Ellsworth 5300 .032* .028* .032*
·Ellsworth 5200 .032* .028* .032*
·Ellsworth 5100 .032* .028* .032*
·Ellsworth 5000 .032* .02S* .032*
·Ellsworth 4900 .032* .028* .032*
*Ellsworth 4800 .032* .02S* .032*
·Ellsworth 4700 .032* .02S* .032*
·Ellsworth 4674 .032* .028* .032*
*Ellsworth 4664 .032* .028* .032*
*Ellsworth 4600 .032* .02S* .032*
*Ellsworth 4500 .032* .028* .032*
*Ellsworth 4400 .032* .02S* .032*
·Ellsworth 4300 .032* .028· .032*
-Ellsworth 4200 .032* .02S* .032*
*Ellsworth 4100 .032* .028* .032*
*Ellsworth 4000 .032* .02S* .032*
·Ellsworth 3900 .032* .028* .032*
*Ellsworth 3S00 .032* .028* .032*
-Ellsworth 3700 .032* .02S* .032*
*Ellsworth 3600 .032* .02S* .032*
·Ellsworth 3505.64 .032* .013* .032*
*Ellsworth 3473.65 .032* .013* .032·
*Ellsworth 3473.64 .032* .013* .032*
*Ellsworth 3461. 64 .032* .032* .013* .032·
*Ellsworth 3461.63 .032* .013* .032*
·~alsworth 3460.63 .032* .013* .032*
*Ellsworth 3444.63 .032* .04* .013* .04* .032*
*Ellsworth 3444.62 .032· . 04* .032* .
*Ellsworth 3432.91 .032* .04* .032*
-Ellsworth 3425.0S .032* .04* .032*
*Ellsworth 3400 .032* .04* .028* .032·
*Ellsworth 3300 .032* .04* .028* .032*
*Ellsworth 3200 .032* .04* .028* .032*
*Ellsworth 3100 .032* .04 * .032*
*Ellsworth 3000 .032* .028* .032*
-Ellsworth 2900 .032* .028* .032*
*Ellsworth 2S00 .032* .02S* ,032*
*Ellsworth 2700 .032* .028* .032*
*Ellsworth 2654.00* .032* .028* .032*
·Ellsworth 260S.01 .032* .04* .032*
*Ellsworth 2598.02 .032* .015* .032*
·Ellsworth 2581.04 * * .015*
*Ellsworth 2569 *culvert *
*Ellsworth 2557.04 .015*
*Ellsworth 2542.01 .032· .04* .032*
*Ellsworth 2532.01 .032* .02S* .032*
*Ellsworth 2513.15· .032* .02S* .032*
*Ellsworth 2400 .032* .028* .032*
*Ellsworth 2300 .032* .028* .032*
*Ellsworth 2200 .032* .028* .032*
*Ellsworth 2100 .032* .028* .032·
*Ellsworth 2000 .032* .028* .032*
*Ellsworth 1900 .032* .028* .032*
*Ellsworth 1800 .032* .02S* .032*
*Ellsworth 1700 .032* .028* .032*
*Ellsworth 1600 .032* .02S* .032*
·Ellsworth 1500 .032* .028* .032·
*Ellsworth 1400 .032* .02S· .032*
*Ellsworth 1300 .032* .028* .032*
*Ellsworth 1200 .032* .02S* .032·
*Ellsworth 1100 .032* .028* .032*
*Ellsworth 1000 .032* .02S* .032*
*Ellsworth 900 .032* .028* .032*
*Ellsworth SOO .032- .028* .032·
*Ellsworth 700 .032- .02S* .032*
*Ellsworth 600 .032· .028* .032·
*Ellsworth 500 .032* .028* .032·
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·Ellsworth 400 .032..028*.032* *
*Ellsworth 300 .032*.04* .032 * *.
*Ellsworth 244 .032..013*.032*
*Ellsworth 243 *.013* *
*Ellsworth 204 .032*.013*.032*
*Ellsworth 203.9 .032*.013*.032*
*Ellsworth 183.9 .032*.04* .032*
*Ellsworth 163.9 .032*.028*.032*
*Ellsworth 100 .032* .028* .032*
*Ellsworth 0 .032*.028*.032*
****** *********.****** ************ •••*••***.** ***** *******.* *********** ***** .***. *. **

*.***•••••**••*•••••**•••••••• *•••*.******.***•• **.*****.*****.*****************

SUMMARY OF REACH LENGTHS

River: River
••• *••* *****.*.* ** ••••**••••*.* ** *** •••• *••• ****** ** ****•••*•••*.

Reach River Sta. Left * Channel * Right
•••*.*••••• **.*•• *•••*•••••••••••***. ***. *************** **•••••• *
*Ellsworth 17100 100· 100* 100·
·Ellsworth 17000 100· 100* 100·
·Ellsworth 16900 100* 100· 100*
·Ellsworth 16800 100* 100* 100·
·Ellsworth 16700 100* 100· 100*
·Ellsworth 16600 100* 100* 100*
*Ellsworth 16500 100* 100* 100*
*Ellsworth 16400 100* 100* 100·
·Ellsworth 16300 100* 100· 100*
*Ellsworth 16200 100* 100· 100*
*Ellsworth 16100 100* 100* 100*
·Ellsworth 16000 33.5* 33.5· 33.5*
·Ellsworth 15966.5 19.34* 19.34 * 19.34*
*Ellsworth 15947.5 10* 10* 10*
·Ellsworth 15937.5 16.83* 16.83· 16.83 *
*Ellsworth 15920.67 50· 50* SO·
*Ellsworth 15895 *Culvert *
.Ellsworth 15870.67 15.17* 15.17· 15.17·
·Ellsworth 15855.5 10· 10* 10·
*Ellsworth 15845.5 19.28* 19.28* 19.28*
·Ellsworth 15826.6 17.6* 17.6* 17.6*
·Ellsworth 15809 9* 9· 9*
·Ellsworth 15800 100· 100* 100·
*Ellsworth 15700 100* 100* 100*
·Ellsworth 15600 50* 50* 50·
*Ellsworth 15550 64* 90* 120*
*Ellsworth 15460 10* 10* 10*
·Ellsworth 15450 258· 258* 258·
·Ellsworth 15350 ·Culvert . *
*Ellsworth 15192 92* 92· 92*
*Ellsworth 15100 102.51* 100* 97.56*
*Ellsworth 15000 100· 100* 100*
*Ellsworth 14900 100* 100· 100*
·Ellsworth 14800 100* 100* 100*
·Ellsworth 14700 100· 100* 100·
*Ellsworth 14600 21· 21* 21·
·Ellsworth 14579 10* 10· 10*
*Ellsworth 14569 6S· 68* 68·
·Ellsworth 14501 10* 10* 10·
·Ellsworth 14491 40* 40* 40·
·Ellsworth 14490 *Lat Struct* *
·Ellsworth 14451 * 51* 51* 51·
·Ellsworth 14400 100· 100* 100·
·Ellsworth 14300 100* 100· 100*
*Ellsworth 14200 100* 100* 100*
*Ellsworth 14100 100· 100* 100*
·Ellsworth 14000 100* 100* 100*
*Ellsworth 13900 100* 100* 100*
*Ellsworth 13800 98.87* 100* 101.06*
·Ellsworth 13700 98.65· 100* 101.34·
·Ellsworth 13600 99.78* 100* 100.25*
*Ellsworth 13500 100.01* 100* 100*
*Ellsworth 13400 102.36* 100* 97.83*
·Ellsworth 13300 103.02* 100* 97.3*
*Ellsworth 13200 103.09* 100* 97.23*
·Ellsworth 13100 95.48* 100* 104.29*
·Ellsworth 13000 96.55* 100· 103.25*
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*Ellsworth 12900 101.64* 100* 98.37*
*Ellsworth 12800 103.54* 100* 96.09*
*Ellsworth 12700 100.41* 100* 99.62*
*Ellsworth 12600 94.09* 100* 105.5*
*Ellsworth 12500 100.08* 100* 100*
*Ellsworth 12400 102.09* 100* 97.8*
*Ellsworth 12300 103.82* 100* 96.25*
*Ellsworth 12200 92.68* 100* 106.55*
*Ellsworth 12100 99.46* 100* 100.61*
*Ellsworth 12000 100.05* 100* 100.03*
*Ellsworth 11900 105.72* 100* 94.44*
*Ellsworth 11800 99.31* 100* 100.6*
*Ellsworth 11700 95.66* 100* 104.2*
*Ellsworth 11600 100.01* 100* 100.01*
*Ellsworth 11500 103.72* 100* 96.19*
*Ellsworth 11400 105.19* 100* 94.8*
*Ellsworth 11300 95.44* 100* 104.32*
*Ellsworth 11200 96.62* 100* 103.41*
*Ellsworth 11100 100.08* 100* 100.04*
*Ellsworth 11000 104.31* 100* 94.91 *
*Ellsworth 10900 102.12* 100* 97.9*
*Ellsworth 10800 95.49* 100* 104.3*
*Ellsworth 10100 49.1* 49.1* 49.1*
*Ellsworth 10650.9 27.9* 27.9* 21.9*
*Ellsworth 10623.7 10* 10* 10*
*Ellsworth 10613.7 12.83* 12.83* 12.83*
*Ellsworth 10600.87 61* 61* 61*
*Ellsworth 10570 *Culvert
*Ellsworth 10539.14 * 11.24* 11. 24* 11.24*
*Ellsworth 10528.5 10* 10* 10*
*Ellsworth 10518.5 28.35* 28.35* 28.35*
*Ellsworth 10490.7 90.1* 90.1* 90.7*
*Ellsworth 10400 99.61* 100* 100.39*
*Ellsworth 10300 99.63* 100* 100.39*
*Ellsworth 10200 103.09* 100* 96.83*
*Ellsworth 10100 94.34* 100* 105.4*
*Ellsworth 10000 97.24* 100* 102.97*
*Ellsworth 9900 100.03* 100* 100.09*
*Ellsworth 9800 105.55* 100* 93.83*
*Ellsworth 9100 99.48* 100* 100.56*
*Ellsworth 9600 96.99* 100* 104.86*
*Ellsworth 9500 100.07* 100* 100*
*Ellsworth 9400 59.46* 59.46* 59.46*
*Ellsworth 9340.54 25.88* 25.88* 25.88*
*Ellsworth 9314.67 10* 10* 10*
*Ellsworth 9304.67 15.85* 15.85* 15.85*
*Ellsworth 9288.82 81* 81* 81*
*Ellsworth 9248 *Culvert * *
* Ellsworth 9207.65 * 14.17* 14.17* 14.17*
*Ellsworth 9193.48 10* 10* 10*
*Ellsworth 9183.48 29.74* 29.74* 29.74*
*Ellsworth 9154.01 '11.01* 11.01* 11.01*
*Ellsworth 9143 43* 43* 43*
*Ellsworth 9100 100.01* 100* 100.01*
*Ellsworth 9000 100.08* 100* 100.06*
*Ellsworth 8900 105.14* 100* 94.38*
*Ellsworth 8800 105.5* 100* 95.16*
*Ellsworth 8700 90.15* 100* 108.77*
*Ellsworth 8600 100.12* 100* 100.04*
*Ellsworth 8500 101.68* 100* 98.5*
*Ellsworth 8400 108.13* 100* 92.32*
*Ellsworth 8300 91.63* 100* 109.15*
*Ellsworth 8200 96* 100* 103.91*
*Ellsworth 8100 100.26* 100* 100.05*
*Ellsworth 8000 105.08* 100* 94.7*
*Ellsworth 7900 100.63* 100* 99.55*
*Ellsworth 7800 92.33* 100* 107.1*
*Ellsworth 7700 100.03* 100* 100.01*
*Ellsworth 1600 102.51* 100* 99.47*
*Ellsworth 7500 109.18* 100* 89.79*
"'Ellsworth 1400 96.46* 100* 105.69*
"'Ellsworth 1300 97.94* 100* 102.45*
"'Ellsworth 7200 100.01'" 100* 100.03*
*Ellsworth 1100 95.01'" 100'" 105.49*
*Ellsworth 7000 103.4'" 100'" 95.97*
*Ellsworth 6900 100.01'" 100'" 100.11*
"'Ellsworth 6800 103.39'" 100* 95.64*
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*Ellsworth 1700 100* 100* 100.01*
*Ellsworth 1600 98.37* 100* 101.72*
*Ellsworth 1500 85.9* 100* 115.25*
*Ellsworth 1400 85.31* 100* 114.26*
*Ellsworth 1300 94.31* 100* 105.05*
*Ellsworth 1200 100* 100* 100 .01*
*Ellsworth 1100 100* 100* 100.01*
*Ellsworth 1000 100* 100* 100.01*
*Ellsworth 900 100* 100* 100.01*
*Ellsworth 800 100* 100* 100.01*
*Ellsworth 700 100* 100* 100.01*
*Ellsworth 600 100* 100* 100.01*
*Ellsworth 500 100* 100* 100.01*
*Ellsworth 400 100* 100* 100.01*
*Ellsworth 300 56* 56* 56*
*Ellsworth 244 1* 1* 1*
*Ellsworth 243 39* 39* 39*
*Ellsworth 204 .1* .1* .1*
*Ellsworth 203.9 20* 20* 20*
*Ellsworth' 183.9 20* 20* 20*
*Ellsworth 163.9 63.9* 63.9* 63.9*
*Ellsworth 100 100* 100* 100*
*Ellsworth a 0* 0* 0*
*****************************************************************

EllsworthChannel. rep

********************************************************************************

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: River

*******************************************************
Reach River Stat * Contr. * Expan.

*************************** ** ***** ********** *** ********
*Ellsworth
*Ellsworth
*Ellsworth
*Ellsworth
*Ellsworth
*Ellsworth
*Ellsworth
*Ellsworth
*Ellsworth
*Ellsworth
*Ellsworth
*Ellsworth
*Ellsworth
*Ellsworth
*Ellsworth
*Ellsworth
"'Ellsworth
*Ellsworth
*Ellsworth
*Ellsworth
*Ellsworth
*Ellsworth
*Ellsworth
*Ellsworth
*Ellsworth
*Ellsworth
*Ellsworth
*Ellsworth
*Ellsworth
*Ellsworth
*Ellsworth
*Ellsworth
*Ellsworth
*Ellsworth
*Ellsworth
*Ellsworth
*Ellsworth
*Ellsworth
*Ellsworth
*Ellsworth
*Ellsworth
*Ellsworth
*Ellsworth
*Ellsworth

•

17100 .1*
17000 .1*
16900 .1*
16800 .1*
16700 .1*
16600 .1*
16500 .1*
16400 .1*
16300' .1*
16200 .1*
16100 .3*
16nOO .1*
15966 . 5 .• . 1*
15947.5 * .1 *
15937.5 * .1*
15920.67* .1*
15895 *Culvert
15870.67* .1*
15855.5 ... .1*
15845.5 * .1*
15826.6 * . 1 *
15809 .1*
15800 .1*
15700 .1*
15600 .1*
15550 .3*
15460 .3*
15450 .3*
15350 *CUlvert *
15192 * .3*
1S100 .1*
1S000 .1*
14900 .1*
14800 .1*
14700 .1*
14600 .1*
14579 .3*
14569 .3*
14501 .3*
14491 .1*
14490 *Lat Struct*
14451 .1*
14400 .1*
14300 .1*

.3*

.3*

.3*

.3*

.3*

.3*

.3*

.) ...

.3*

.3*

.5*

.3*

.3*

.3*

.3*

.3*

.3*

.3*

.3*

.3'"

.3*

.3*
· 3*
· 3*
.5*
.5*
· 5*

· 5*
.3*
· 3*
· 3*
· 3*
· 3*
· 3*
.5*
.5*
· 5*
· 3*

*
.3*
.3*
.3*
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*Ellsworth 14200 .1* .3"
*Ellsworth 14100 .1* .3*
*Ellsworth 14000 .1 * .3*
*Ellsworth 13900 .1* .3"
"Ellsworth 13800 .1* .3"
·Ellsworth 13700 .1· .3*
*El1sworth 13600 .1* .3*
*Ellsworth 13500 .1* .3*
*Ellsworth 13400 .1* .3*
*Ellsworth 13300 .1* .3*
·Ellsworth 13200 .1* .3*
*Ellsworth 13100 .1* .3*
·Ellsworth 13000 .1* .3*
·Ellsworth 12900 .1* .3*
*Ellsworth 12800 .1* .3·
·Ellsworth 12700 .1· .3*
·Ellsworth 12600 .1· .3·
·Ellsworth 12500 .1* .3·
*Ellsworth 12400 .1· .3*
*Ellsworth 12300 .1* .3*
*Ellsworth 12200 .1* .3·
*Ellsworth 12100 .1" .3*
*Ellsworth 12000 .1* .3·
"Ellsworth 11900 .1· .3·
*Ellsworth 11800 .1· .3*
*Ellsworth 11700 .1* .3*
"ellsworth 11600 .1- .3*
*Ellsworth 11500 .1· .3·
*Ellsworth 11400 .1· .3*
·Ellsworth 11300 .1* .3·
*Ellsworth 11200 .1· .3·
*Ellsworth 11100 .1· .3·
*Ellsworth 11000 .1* .3·
·Ellsworth 10900 .1· .3·
·Ellsworth 10800 .3· .5·
*Ellsworth 10700 .3* .5*
·Ellsworth 10650.9 .3· .5·
·Ellsworth 10623.7 .1· .3*
·Ellsworth 10613.7 * .1* .3·
·Ellsworth 10600.87· .1* .3·
*Ellsworth 10570 *Culvert *
*Ellsworth 10539.74* .1* .3*
·Ellsworth 10528.5 * .1* .3*
*Ellsworth 10518.5 * .1* .3·
*Ellsworth 10490.7 * .1 * .3*
"Ellsworth 10400 .1* .3*
*Ellsworth 10300 .1* .3*
*Ellsworth 10200 .1* .3*
*Ellsworth 10100 .1* .3*
*El1sworth 10000 .1* .3*
*Ellsworth 9900 .1* .3*
*Ellsworth 9800 .1* .3*
*Ellsworth 9700 .1* .3*
*Ellsworth 9600 .3- .5*
·Ellsworth 9500 .3· .5*
*Ellsworth 9400 .3* .5-
*Ellsworth 9340.54 .3- .5*
*Ellsworth 9314.67 .3* .5*
*Ellsworth 9304.67 .. .3* .5*
"Ellsworth 9288.82 • .3* .5*
*Ellsworth 9248 ·Culvert * *
*Ellsworth 9207.65 • .3* .5*
*Ellsworth 9193.48 • .3* .5·
·Ellsworth 9183.48 • .3* .5·
*Ellsworth 9154.01 * .1· .3-
*Ellsworth 9143 .1 - .3·
*Ellsworth 9100 .1* .3·
-Ellsworth 9000 .1* .3·
*Ellsworth 8900 .1· .3-
*Ellsworth 8800 .1 * .3*
*Ellsworth 8700 .1· .3·
*Ellsworth 8600 .1· .3*
*Ellsworth 8500 .1· .3-
*Ellsworth 8400 .1- .3·
*Ellsworth 8300 .1· .3·
*Ellsworth 8200 .1* .3*
*Ellsworth 8100 .1* .3*
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•*Ellsworth 2581.04 • .3· .5*
·Ellsworth 2569 *Culvert.
*Ellsworth 2557.04 • .3* .5"
*Ellsworth 2542.01 • .3* .5·
*Ellsworth 2532.01 * .3* .5*
*Ellsworth 2513.15** .1· .3"
*E1lsworth 2400 .1·.3·
*Ellsworth 2300 .1* .3·
*Ellsworth 2200 .1" .3*
*Ellsworth 2100 .1· .3*
-Ellsworth 2000 .1* .3*
-Ellsworth 1900 .1*.3*
*Ellsworth 1800 .1* .3·
*Ellsworth 1700 .1* .3*
*Ellsworth 1600 .1. .3*
*Ellsworth 1500 .1" .3*
*Ellsworth 1400 .1" .3·
"Ellsworth 1300 .1'" .3*
*Ellsworth 1200 .1. .3*
*Ellsworth 1100 .1 * .3*
·Ellsworth 1000 .1* .3"
*Ellsworth 900 .1* .3*
·Ellsworth 800 .1* .3*
"Ellsworth 700 .1" .3*
*Ellsworth 600 .1* .3*
*Ellsworth 500 .1* .3"
·Ellsworth 400 .1*.3*
-Ellsworth 300 .1* .3*
*Ellsworth 244 .1".3*
*Ellsworth 243 .1* .3"
*Ellsworth 204 .1*.3*
·Ellsworth 203.9 .1* .3*
·Ellsworth 183.9 .1* .3*
*Ellsworth 163.9 .1* .3*
*Ellsworth 100 .1 * .3·
*Ellsworth 0 .1..3*
.**.* ***** ••*****.** ***** ****.. **** *****•• ** *••••• ***•••

•EllsworthChannel. rep •

Profile Output Table - standard Table 1
•••••*••• ** ** •• *** *** * * *••••• * *•••• ** *••••••••••••••••• ***•• *••• * * ...
• Reach • River Sta Q Total ·Min Ch El ·w.S. Elev ·Crit W.S. *E.G. Elev "'E.G. Slope • vel Chnl *Flow Area .Top Width .Froude # ChI •
•• (cfs) • (ft) • (ft) • (ft) .. (ft)· (ft/ft)· (ft/s). (sq ft) • (ft) * ..
*••****••***.* *** ••••• ***.**.*********** *** •••• **** *.**.*.*.**** •• *•• *••••••*••• *•• ** •••• *•• ** * **** ***** * *.***.*******••
• Ellsworth . 17100 349.00 * 1384.17 • 1389.05 *
... Ellsworth • 17000 349.00 ... 1384.11 * 1388.98 *
• Ellsworth ... 16900 349.00 • 1384.05 • 1388.91 •
• Ellsworth • 16800 349.00 • 1383.99 • 1388.84 *
• Ellsworth * 16700 349.00 * 1383.93 * 1388.77 *
* Ellsworth * 16600 349.00 * 1383.87 • 1388.70 •
* Ellsworth • 16500 349.00 ... 1383.81 * 1388.62 •
• Ellsworth • 16400 349.00 * 1383.75 '* 1388.55 *
... Ellsworth * 16300 349.00 • 1383.69 * 1388.47 •
* Ellsworth * 16200 349.00 * 1383.63 * 1388.40 *
* Ellsworth * 16100 349.00 • 1383.57 • 1388.32 *
* Ellsworth * 16000 349.00 * 1383.51 * 1388.24 *
* Ellsworth * 15966.S 349.00 • 1383.49 * 1388.20 *
* Ellsworth * 15947.5 349.00 * 1383.48 * 1388.22 *
* Ellsworth * 15937.5 349.00 * 1383.47 * 1388.21 •

Ellsworth * 15920.67 349.00 • 1383.46 * 1388.08 *
Ellsworth '* 15895 CUlvert •

* Ellsworth * 15870.67 349.00 * 1383.42 * 1387.92 •
* Ellsworth * 15855.5 349.00 * 1383.42 .. 1388.00 *
* Ellsworth ... 15845.5 349.00 * 1383.41 * 1388.00 *
* Ellsworth * 15826.6 349.00 * 1383.40 • 1387.93 *
* Ellsworth * 15809 349.00 * 1383.43 * 1387.91 *
* Ellsworth * 15800 349.00 * 1383.39 • 1387.90 ..
.. Ellsworth • 15700 349.00 .. 1383.33 * 1387.79 •
* Ellsworth * 15600 349.00 .. 1383.27 .. 1387.68 *
.. Ellsworth * 15550 349.00 • 1383.24 .. 1387.61 ..
* Ellsworth .. 15460 349.00 • 1383.18 .. 1387.49 •
* Ellsworth • 15450 349.00 .. 1381.86 * 1387.50 *
* Ellsworth • 15350 Culvert *
* Ellsworth .. 15192 349.00 .. 1380.41 • 1387.38 ..
* Ellsworth • 15100 349.00 • 1380.33 .. 1387.37 •
* Ellsworth * 15000 349.00 * 1380.25 * 1387.36 *
* Ellsworth * 14900 349.00 .. 1380.17 .. 1387.35 ..
* Ellsworth * 14800 349.00 '* 1380.09 .. 1387.34 '*

1386.70 *
1386.64 *
1386.59 *
1386.51 •
1386.46 *
1386.39 ..
1386.34 •
1386.28 *
1386.22 *
1386.15 *
1386.09 ..
1386.03 ..

1385.46 *
1385.13 *
1385.45 ...

1385.07 •
1385.39 •

1383.98 •

1382.94 *
1382.86 •
1382.78 *
1382.70
1382.61

1389.15 * 0.000686 * 2.49 * 140.05 * 48.40 * 0.26 *
1389.08 * 0.000691 * 2.50 * 139.65 * 48.35 .. 0.26 •
1389.01 * 0.000698 .. 2.51 .. 139.16 '* 48.27 * 0.26 *
1388.94 .. 0.000705 .. 2.52 * 138.62 * 48.18 * 0.26 *
1388.87 .. 0.000713 * 2.53 ... 138.05 * 48.08 * 0.26 *
1388.80 .. 0.000721 .. 2.54 * 137.44 .. 47.98 .. 0.26 •
1388.72 .. 0.000730 * 2.55 .. 136.81 * 47. ae .. 0.27 '*
1388.65 * 0.000740 ... 2.56 * 136.13 47.77 * 0.27 ..
1388.58 ... 0.000751 * 2.58 * 135.36 47.64 .. 0.27 '*
1388.50 '* 0.000763 .. 2.59 'It 134.56 * 47.51 .. 0.27 *
1388.42 * 0.000777 .. 2.61 * 133. 6~ .. 47.36 * 0.27 •
1388.34 * 0.000793 ... 2.63 * 132.66 ... 47.17 * 0.28 ..
1388.31 ... 0.001168 * 2.64 * 132.13 '* 47.10 * 0.28 ..
1388.28 ... 0.000524 * 2.00 .. 174.24 * 56.14 * 0.18 *
1388.28 * 0.000061 .. 2.07 · 168.81 .. 58.70 '* 0.17 *
1388.27 '* 0.000254 * 3.46 · 100.88 .. 21. 83 * 0.28 *

1388.11 ... 0.000275 .. 3.55 • 98.18 * 21.83 .. 0.30 '*
1388.07 . 0.000497 .. 2.18 .. 159.85 .. 57.63 '* 0.19 *
1388.07 * 0.000347 * 2.10 * 166.48 * 55.13 * 0.20 *
1388.05 * 0.000961 .. 2.83 * 123.40 * 4S.58 .. 0.30 ..
1388.03 ... 0.000997 . 2.87 .. 121.73 .. 45.28 .. 0.31 ..
1388.02 ... 0.000979 * 2.85 .. 122.56 * 45.43 * 0.31 *
1387.92 ... 0.001024 ... 2.90 * 120.53 * 45.07 ... 0.31 •
1387.82 * 0.001078 • 2.95 .. 118.24 .. 44.66 * 0.32 '*
1387.75 • 0.001862 . 3.00 • 116.25 * 44.31 0.33 ..
1387.68 .. 0.000284 ... 3.52 .. 99.07 * 26.76 0.32 *
1387.66 .. 0.000143 .. 3.12 · 111.99 * 106.39 * 0.24 .
1387.43 ... 0.000215 .. 1.73 * 201.93 .. 65.19 .. 0.13 .
1387.40 * 0.000206 * 1.32 ... 263.60 • 65.74 0.12 *
1387.39 ... 0.000121 * 1.30 '* 267.89 * 67.13 0.11 ..
1387.37 ... 0.000117 * 1.28 · 272.47 • 66.81 0.11
1387.36 .. 0.000111 .. 1.26 * 277.15 .. 67.37 0.11
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* Ellsworth .... 14700 349.00 .... 1380.01 * 1387.33 .... 1382.53 .... 1387.35 .... 0.000106 .... 1. 24 .... 281.99 .... 69.42 .... 0.11 ....
* Ellsworth .... 14600 349.00 .... 1379.93 * 1387.32 .... 1382.45 .... 1387.34 * 0.000102 .... 1.22 * 286.77 .... 70.36 .... 0.10 ....
* Ellsworth .... 14579 349.00 ... 1379.90 * 1387.32 .... 1382.43 .... 1387.34 .... 0.000096 * 1.19 .... 302.05 .... 89.99 * 0.10 ....
.... Ellsworth * 14569 349.00 * 1379.90 * 1387.32 .... 1387.34 .... 0,000097 * 1.19 * 301.96 .... 89.96 * 0.10 ....
.... Ellsworth .... 14501 349.00 * 1379.85 * 1387.31 .... 1387.33 .... 0.000097 ... 1.19 .... 297.09 .... 89.00 * 0.10 ........ Ellsworth * 14491 349.00 .... 1379.84 .... 1387.31 * 1382.37 .... 1387.33 .... 0.000096 * 1.19 .... 297.91 .... 89.23 .... 0.10 ...
.... Ellsworth .... 14490 Lat Struct *... Ellsworth .... 14451 342.01 * 1379.81 * 1387.30 .... 1382.31 .... 1387.33 ... 0.000091 ... 1.16 * 299.27 ... 107.88 .... 0.10 *
* Ellsworth .... 14400 309.37 * 1379.77 .... 1387.30 * 1382.15 * 1387.32 ... 0.000073 * 1. 04 .... 297.41 .... 127.92 .... 0.09 *.... Ellsworth .... 14300 245.87 .... 1379.69 .... 1387.30 .... 1381.79 .... 1387.31 * 0.000043 .... 0.81 .... 309.22 ... 135.41 .... 0.07 ....
.... Ellsworth .... 14200 190.00 .... 1379.61 .... 1387.30 .... 1381.44 * 1387.31 .... 0.000025 ... 0.62 .... 307.82 .... 100.66 .... 0.05 ....
.... Ellsworth ... 14100 140.56 .... 1379.53 .... 1387.30 .... 1381.11 * 1387.30 .... 0.000013 .... 0.45 .... 316.34 .... 190.78 .... 0.04 *.... Ellsworth .... 14000 20.58 .... 1379.45 .... 1387.30 .... 1379.84 .... 1387.30 ... 0.000000 .... 0.04 .... 545.92 * . 306.40 .... 0.00 ....... Ellsworth .... 13900 2330.39 .... 1379.37 * 1386.80 .... 1384.21 * 1387.22 .... 0.001460 .... 5.32 .... 469.09 * 203.75 .... 0.42 ....
.... Ellsworth ... 13800 2148.67 .... 1379.29 .... 1386.70 * 1383.93 * 1387.07 ... 0.001247 .... 4.91 .... 470.36 .... 209.01 .... 0.39 ....

Ellsworth .... 13700 1985.61 .... 1379.21 .... 1386.60 .... 1383.66 .... 1386,94 .... 0.001135 .... 4.67 .... 442.99 * 190.91 .... 0.37 ....
Ellsworth .... 13600 1876.27 .... 1379.13 .... 1386.53 .... 1383.44 * 1386.82 .... 0.000998 .... 4.38 .... 452.77 .... 206.13 .... 0.35 ....... Ellsworth .... 13500 1825.82 .... 1379.05 * 1386.43 * 1383.31 .... 1386.72 0.000978 .... 4.33 .... 433.87 * 185.60 .... 0.34 'If

* Ellsworth .... 13400 1800.59 .... 1378.97 * 1386.33 * 1383.18 .... 1386.62 0.000967 * 4.30 .... 427.47 .... 219.38 .... 0.34 ....
.... Ellsworth .... 13300 1789.83 .... 1378.89 .... 1386.24 1383.09 .... 1386.52 .... 0.000967 * 4.30 * 421.08 * 193.44 ... 0.34 ...
* Ellsworth * 13200 1780.50 * 1378.81 ... 1386.15 1383.00 * 1386.43 .... 0.000932 .... 4.27 .... 426.73 .... 206.33 .... 0.34 *... Ellsworth ... 13100 1777.05 .... 1378.73 .... 1386.06 .... 1382.92 .... 1386.33 * 0.000907 .... 4.21 .... 444.79 .... 230.57 .... 0.33 ....
.... Ellsworth .... 13000 1777. OS ... 1378.65 .... 1385.99 * 1382.83 .... 1386.24 .... 0.000856 .... 4.10 .... 470.26 * 264.05 .... 0.32 *.... Ellsworth ... 12900 1761.71 ... 1378.57 * 1385.90 .... 1382.74 .... 1386.15 .... 0.000849 .... 4.08 .... 474.44 ... 293.89 .... 0.32 ** Ellsworth .... 12800 1711.40 .... 1378.49 1385.84 * 1382.59 .... 1386.07 ... 0.000787 * 3.93 ... 481.33 .... 326.74 ... 0.31 *... Ellsworth ... 12700 1691.75 ... 1378.41 1385.78 * 1382.47 .... 1385.98 * 0.000695 .... 3.71 .... 517.55 * 403.80 ... 0.29 *... Ellsworth ... 12600 1690.12 .... 1378.33 * 1385.75 * 1382.40 * 1385.91 * 0.000576 * 3.40 .... 604.34 * 365.07 * 0.27 ...
... Ellsworth * 12500 1688.50 ... 1378.25 * 1385.67 * 1382.31 .... 1385.84 .... 0.000613 * 3.50 ... 575.09 * 357.72 * 0.27 ...
* Ellsworth ... 12400 1688.40 ... 1378.17 * 1385.59 * 1382.24 .... 1385.78 ... 0.000669 ... 3.66 ... 534.46 ... 347.98 * 0.29 *
* Ellsworth ... 12300 168R .40 ... 1378.09 * 1385.52 * 1382.16 * 1385.71 ... 0.000669 ... 3.66 .... 525.48 * 350.53 .... 0.29 ** Ellsworth ... 12200 1688.40 ... 1378.01 .. 1385.45 * 1382.08 .. 1385.64 .. 0.000658 .... 3.64 * 522.57 ... 318.59 ... 0.213 *... Ellsworth ... 12100 1688.40 ... 1377.93 * 1385.37 * 1382.00 ... 1385.58 .... 0.000693 * 3.73 .... 503.64 ... 310.13 * 0.29 *... Ellsworth .... 12000 1688.40 * 1377.85 ... 1385.30 * 1381.89 .... 1385.51 ... 0.000683 * 3.70 .... 500.96 * 294.39 ... 0;29 *... Ellsworth .... 11900 1688.40 .... 1377.77 1385.22 * 1381.84 .... 1385.43 .... 0.000725 * 3.82 * 484.67 ... 305.22 .... 0.30 ...... Ellsworth * 11800 1688.40 ... 1377.69 1385.13 * 1381.76 .... 1385.36 .... 0.000753 * 3.89 .... 458.64 * 257.26 .... 0.30 *... Ellsworth * 11700 1688.40 ... 1377.61 * 1385.06 ... 1381.66 .... 1385.28 * 0.000749 * 3.89 * 458.07 .... 233.68 * 0.30 ** Ellsworth ... 11600 1688.40 ... 1377.53 * 1384.98 * 1381.56 * 1385.21 ... 0.000769 * 3.88 ... 459.22 .... 256.77 * 0.31 *... Ellsworth ... 11500 1688.40 ... 1377.45 ... 1384.94 ... 1381.52 ... 1385.12 .... 0.000659 .... 3.61 ... 545.21 ... 252.72 * 0.28 *... Ellsworth * 11400 1688.40 ... 1377.37 * 1384.87 .... 1381.32 * 1385.06 * 0.000630 * 3.50

""
491.44 ... 163.25 * 0.28 'If

... Ellsworth ... 11300 1688.40 * 1377.29 * 1384.74 * 1381.36 .... 1384.98 .... 0.000807 .... 3.96 .... 431.82 ... 135.77 * 0.31 ..-
* Ellsworth ... 11200 1688.40 * 1377.21 * 1384.66 ... 1381.27 ... 1384.90 .... 0.000802 .... 3.95 ... 439.43 .... 304.72 ... 0.31 *
... Ellsworth ... 11100 1688.40 * 1377.13 .... 1384.58 * 1381.20 .... 1384.82 * 0.000805 * 3.96 .... 436.12 * 290.72 .... 0.31 ...
... Ellsworth .... 11000 1688.40 * 1377,05 .... 1384. SO .... 1381.12 .... 1384.74 * 0.000809 .... 3.97 * 430.89 ... 264.55 * 0.31 ....
... Ellsworth ... 10900 1688.40 .... 1376.97 ... 1384.42 ... 1381. 04 * 1384.66 * 0.000798 .... 3.94 ... 439.29 ... 271.46 .... 0.31 *... Ellsworth * 10800 1688.40 * 1376.89 ... 1384.36 ... 1380.94 * 1384.57 .... 0.000739 ... 3.80 * 478.57 ... 268.14 .... 0.30 ....
... Ellsworth ... 10700 1688.40 ... 1376.81 ... 1384.29 .... 1380.88 * 1384.50 * 0.000713 ... 3.74 ... 494.37 ... 272,66 ... 0.29 ....... Ellsworth .... 10650.9 1688.40 .... 1376.77 * 1384.20 .... 1384.44 * 0.001115 * 3.96 * 434.97 .... 111.92 .... 0.31
* Ellsworth * 10623.7 1688.40 * 1376.75 ... 1384.21 1380.06 * 1384.38 ... 0.000739 * 3.27 * 522.85 .... 112.50 * 0.23
... Ellsworth ... 10613.7 1688.40 .... 1376.74 ... 1384.22 1379.76 .... 1384.37 .... 0.000088 * 3.10 .... 552.98 * 114.56 ... 0.22 ** Ellsworth * 10600.87 1688.40 .... 1376.73 * 1384.09 * 1379.78 * 1384.36 ... 0.000166 ... 4.13 ... 408.69 ... 55.50 .... 0.27 ...

Ellsworth * 10570 Culvert ....

Ellsworth * 10539.74 1688.40 .... 1376.68 * 1383.80 ... 1384.09 .... 0.000184 * 4.27 .... 395.32 * 55.50 ... 0.28 ** Ellsworth 10528.5 1688.40 * 1376.67 * 1383.85 ... 1379.73 ... 1384.06 .... 0.000779 .... 3.74 ... 451.84 * 86.33 ... 0.25 *
Ellsworth 10518.5 1688.40 * 1376.66 * 1383.86 ... 1379.99 .... 1384.05 ... 0.000435 * 3.53 .... 478.97 .... 86.28 * 0.25 *Ellsworth 10490.7 1688.40 * 1376.64 * 1383.74 ... 1384.02 * 0.001023 * 4.28 ... 396.01 * 89.93 0.35 ...

* Ellsworth ... 10400 1688.40 * 1376.57 1383.64 * 1380.64 1383.93 * 0.001041 * 4.30 ... 392.25 * 236.23 0.35 ** Ellsworth 'II 10300 1688.40 ... 1376.49 1383.53 .... 1380.55 ... 1383.82 ... 0.001058 * 4.33 .... 389.83 * 204.69 * 0.35 ...
'II Ellsworth * 10200 1688.40 ... 1376.41 * 1383.42 .... 1380.47 .... 1383.72 * 0.001078 .... 4.36 .... 387.24 * 138.53 ... 0.36 ....
* Ellsworth * 10100 1688.40 * 1376.33 ... 1383.31 * 1380.40 ... 1383.61 .... 0.001099 ... 4.39 ... 384.45 ... 100.34 * 0.36 *
... Ellsworth .... 10000 1688.40 * 1376.25 ... 1383.19 * 1380.32 ... 1383.50 * 0.001122 * 4.43 * 381.45 • 97.89 'II 0.36 ...
.... Ellsworth ... 9900 1688.40 ... 1376.17 * 1383.08 ... 1380.24 ... 1383.38 * 0.001144 ... 4.46 ... 380.13 * 98.43 * 0.37 ...
... Ellsworth ... 9800 1688.40 ... 1376.09 ... 1382.96 * 1380.16 ... 1383.27 * 0.001178 * 4.48 .... 377.20 ... 91.11 * 0.38 *
... Ellsworth * 9700 1688.40 ... 1376.01 .... 1382.78 ... 1380.06 * 1383.11 * 0.002126 ... 4.60 .... 367.43 ... 123.71 'II 0.38 ...
... Ellsworth ... 9600 2035.40 ... 1375.93 * 1382.62 .... 1379.64 ... 1382.91 * 0.001703 .... 4.30 * 473.21 * 221.02 * 0.35 ...
... Ellsworth ... 9500 2035.40 * 1375.85 .... 1382.58 ... 1379.07 * 1382.77 * 0.000556 • 3.43 * 593,95 ... 228.96 ... 0.27 *... Ellsworth .... 9400 2035.40 * 1375.77 .... 1382.53 * 1379.00 .... 1382.71 0.000548 .... 3.41 ... 596.93 ... 205.40 * 0.27 ...
.... Ellsworth .... 9340.54 2035.40 .... 1375.72 .... 1382.49 * 1382.67 0.000682 ... 3.40 .... 598.58 ... 118.81 * 0.27 *... Ellsworth ... 9314.67 2035.40 * 1375.70 ... 1382.49 ... 1378.70 * 1382.65 * 0.000674 .... 3.20 * 635.86 * 127.23 * 0.23 ...
* Ellsworth ... 9304.67 2035.40 ... 1375.69 ... 1382.45 * 1378.61 * 1382.64 ... 0.000104 * 3.44 * 591.50 * 129.63 ... 0.24 *
* Ellsworth ... 9288.82 2035.40 ... 1375.68 ... 1382.39 • 1378.41 ... 1382.62 .... 0.000146 ... 3.84 * 530.28 * 79.00 ... 0.26 ...
* Ellsworth ... 9248 Culvert *
* Ellsworth ... 9207.65 2035.40 ... 1375.61 .... 1382.19 * 1382.43 * 0.000156 ... 3.92 * 519.75 ... 79.00 0.27 ...
.... Ellsworth * 9193.48 2035.40 * 1375.60 * 1382.21 * 1378.52 ... 1382.40 * 0.000803 * 3.53 .... 576.85 .... 129.96 * 0.25 'If

... Ellsworth ... 9183.48 2035.40 1375.59 ... 1382.21 ... 1378.53 .... 1382.38 * 0.000356 ... 3.29 * 619.26 .... 127.97 * 0.24 ...

... Ellsworth .... 9154.01 2035.40 1375.57 ... 1382.17 * 1382.36 * 0.000600 ... 3.52 * 577.98 .... 117.41 * 0.28 ...

.... Ellsworth .... 9143 2035.40 * 1375.56 * 1382.16 ... 1378.77 ... 1382.36 * 0.000599 ... 3.52 ... 578.40 ... 117.45 * 0.28 ...... Ellsworth * 9100 2035.40 * 1375.53 ... 1382.14 ... 1378.76 .... 1382.33 * 0.000598 * 3.52 * 578.89 * 117.48 * 0.28 *
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* Ellsworth * 9000 2035.40 ... 1375.45 ... 1382.08 ... 1378.67 ... 1382.27 ... 0.000590 ... 3.50 ... 581.43 ... 117.65 ... 0.28 ...
... Ellsworth ... 8900 2035.40 ... 1375.37 ... 1382.02 ... 1378.59 * 1382.21 * 0.000583 ... 3.49 ... 584.03 ... 117.82 ... 0.28 *
* Ellsworth * 8800 2035.40 * 1375.29 * 1382.00 ... 1378.06 ... 1382.13 ... 0.000646 ... 2.89 * 704.19 * 125.16 ... 0.21 ...
* Ellsworth * 8700 2035.40 * 1375.21 * 1381.88 * 1378.42 ... 1382.06 ... 0.000578 * 3.47 * 585.84 ... 117 .94 * 0.27 *
... Ellsworth ... 8600 2382.40 ... 1375.13 * 1381.72 ... 1378.66 ... 1381,99 ... 0.000826 ... 4.13 ... 577.03 ... 117 .34 ... 0.33 ...
... Ellsworth * 8500 2382.40 ... 1375.05 ... 1381.64 ,.. 1378.58 * 1381. 90 ,.. 0.000827 ... 4.13 ,.. 576.73 ,.. 117.33 * 0.33 ,..
... Ellsworth * 8400 2382.40 * 1374.97 ,.. 1381. 56 ... 1378.49 * 1381.82 ,.. 0.000829 ... 4.13 ... 576.36 * 117.31 * 0.33 ...
,.. Ellsworth ,.. 8300 2382.40 * 1374.89 ,.. 1381.47 ... 1381.74 * 0.000831 ,.. 4.14 * 575.91 * 117.26 * 0.33 *
... Ellsworth * 8200 2382.40 ,.. 1374.81 * 1381.39 ,.. 1381.66 * 0.000832 * 4.14 ... 575.54 ,.. 117.24 0.33 *... Ellsworth * 8100 2382.40 1374.73 ... 1381.31 ,.. 1381.57 ,.. 0.000834 * 4.14 ... 575.10 ... 117.21 0.33 *,.. Ellsworth ... 8000 2382.40 1374.65 * 1381.22 ... 1381.49 ... 0.000836 ... 4.15 ... 574.59 * 117.17 ... 0.33 *
... Ellsworth * 7900 2382.40 ... 1374.57 * 1381.14 * 1378.09 * 1381.40 * 0.000838 ... 4.15 ... 574.09 * 184 .14 ... 0.33 *... Ellsworth ... 7800 2382.40 ... 1374.49 ... 1381.05 ... 1378.01 ,.. 1381. 32 ,.. 0.000840 ... 4.15 ... 573.57 ... '279.95 ... 0.33 *,.. Ellsworth ,.. 7700 2382.40 ... 1374.41 ... 1380.97 * 1377.92 ,.. 1381. 24 ... O. 000843 ... 4.16 ... 573.06 ... 208.56 * 0.33 ...
,.. Ellsworth ... 7600 2382.40 * 1374.33 ,.. 1380.88 * 1377.85 * 1381.15 ... 0.000845 ... 4.16 ... 572.55 ... 126.72 ... 0.33 ...
,.. Ellsworth ... 7500 2382.40 ,.. 1374.25 ... 1380.80 ,.. 1377.77 ,.. 1381. 07 ,.. 0.000847 ... 4.17 ,.. 571. 90 ... 126.31 ... 0.33 ,..
... Ellsworth ,.. 7400 2382.40 ... 1374.17 * 1380.71 * 1380.98 ... 0.000850 ,.. 4.17 * 571.19 * 116.94 ... 0.33 ...
,.. Ellsworth ... 7300 2382.40 * 1374.09 * 1380.63 * 1380.90 * 0.000853 * 4.18 ... 570.49 ... 116.89 ... 0.33 *
* Ellsworth ... 7200 2382.40 ... 1374.01 * 1380.54 ... 1380.81 ... 0.000856 ... 4.18 ... 569.84 ... 116.86 ... 0.33 ...
... Ellsworth * 7100 2382.40 ... 1373.93 * 1380.45 ... 1380.73 ... 0.000859 ... 4.19 * 569.03 ... 116.79 ... 0.33 *
* Ellsworth ... 7000 2382.40 * 1373.85 ... 1380.37 ... 1380.64 * 0.000863 * 4.19 * 568.28 * 116.76 ... 0.33 ...
* Ellsworth ... 6900 2382.40 ... 1373.77 ... 1380.28 * 1380.55 * 0.000866 * 4.20 * 567.43 ... 116.70 * 0.34 ...
... Ellsworth ... 6800 2382.40 ,.. 1373.69 * 1380.19 * 1380.47 * 0.000870 * 4.21 * 566.50 * 116.63 * 0.34 ...
* Ellsworth ... 6700 2382.40 * 1373.61 * 1380.10 * 1380.38 ... 0.000875 * 4.21 ... 565.36 * 116.55 * 0.34 ...
* Ellsworth * 6687.62 2382.40 * 1373.60 * 1380.09 * 1380.37 * 0.001094 * 4.22 ... 565.01 * 116.52 * 0.34 *
* Ellsworth * 6675.17* 2382.40 * 1373.59 * 1380.05 * 1376.94 * 1380.34 * 0.001307 * 4.34 ... 548.38 * 120.79 ... 0.32 ...
* Ellsworth * 6662.73 2382.40 * 1373.58 * 1379.95 ... 1376.98 ,.. 1380.33 ... 0.000229 * 4.93 * 483.41 ... 124.00 ... 0.36 ...
... Ellsworth • 6646.88 2382.40 * 1373.56 ... 1379.79 * 1376.98 • 1380.31 * 0.000376 ... 5.80 * 411. 04 * 66.00 * 0.41 *
* Ellsworth • 6615 Culvert •
* Ellsworth * 6585.95 2382.40 * 1373.47 * 1379.19 ... 1379.81 * 0.000492 * 6.31 ... 377.33 * 66.00 0.47 .
• Ellsworth • 6571.49 2382.'40 * 1373.45 ... 1379.25 • 1376.86 * 1379.71 * 0.002277 * 5.45 ... 437.01 ... 122.16 0.41 ...
• Ellsworth ... 6559.04* 2382.40 ... 1373.44 * 1379.28 * 1376.79 * 1379.66 * 0.001173 ... 4.94 ... 482.00 ... 117.69 * 0.38 ...
* Ellsworth * 6546.60 2382.40 • 1373.42 * 1379.27 ... 1379.63 ... 0.001300 ... 4.84 ... 491.82 . 111.38 ... 0.41 ...
... Ellsworth ... 6527 2382.40 * 1373.39 * 1379.24 ... 1379.61 ... 0.001295 ... 4.84 ... 492.40 ... 111.43 ... 0.41 ** Ellsworth • 6500 2382.40 * 1373.35 ... 1379.21 ... 1379.57 ... 0.001292 ... 4.83 ... 492.88 * 111.44 ... 0.41
* Ellsworth * 6400 2382.40 ... 1373.21 * 1379.08 * 1379.44 ... 0.001281 ... 4.82 ... 494.34 * 111. 55 * 0.40
... Ellsworth ... 6300 2382.40 ... 1373.07 * 1378.95 * 1379.31 * 0.001270 * 4.81 * 495.76 ... 111.64 * 0.40 *
* Ellsworth ... 6200 2382.40 ... 1372.93 ... 1378.83 * 1379.18 ... 0.001258 * 4.79 ... 497.46 * 111.77 ... 0.40 *
... Ellsworth * 6100 2382.40 * 1372.79 * 1378.70 ... 1379.06 * 0.001245 ... 4.77 ... 499.29 * 111.91 * 0.40 ** Ellsworth * 6000 2382.40 * 1372.65 * 1378.58 * 1378.93 ... 0.001231 ... 4.75 * 501. 25 ... 112 ,04 ... 0.40 ...
• Ellsworth • 5900 2382.40 * 1372.51 * 1378.46 * 1378.81 ... 0.001216 * 4.73 ... 503.49 ... 112.20 ... 0.39 ...
* Ellsworth * 5800 2382.40 ... 1372.37 * 1378.34 * 1378.69 ... 0.001199 ... 4.71 * 505.88 * 112 .38 * 0.39 ...
... Ellsworth * 5700 2382.40 * 1372.23 * 1378.22 ... 1378.57 * 0.001183 * 4.69 * 508.38 * 112.56 ... 0.39 ...
... Ellsworth ... 5600 2382.40 * 1372.09 ... 1378.11 * 1378.45 * 0.001164 * 4.66 ... 511.15 ... 112.75 * 0.39 ...
... Ellsworth ... 5500 2382.40 ... 1371.95 ... 1378.00 ... 1378.33 ... 0.001145 * 4.63 * 514.18 * 112 .97 * 0.38 ...
... Ellsworth ... 5400 2382.40 ... 1371.81 ... 1377.89 * 1378.21 ... 0.001125 * 4.60 * 517.37 * 113.17 ... 0.38 ...
... Ellsworth ... 5300 2382.40 * 1371.67 ,.. 1377.78 ... 1378.10 ... O. 001103 ... 4.57 ... 520.98 * 113.43 * 0.38 *
* Ellsworth ... 5200 2382.40 * 1371.53 * 1377.67 * 1377.99 ... 0.001080 * 4.54 * 524.89 ... 113.72 * 0.37 ...
... Ellsworth ... 5100 2382.40 ... 1371.39 ... 1377.57 ... 1377.88 ... 0.001056 ... 4.50 ... 529.01 * 113.99 * 0.37 ...
* Ellsworth ... 5000 2382.40 ... 1371.25 ... 1377.47 ... 1377.78 * 0.001030 ... 4.46 ... 533.62 ... 114.32 ... 0.36 ...
* Ellsworth ... 4900 2382.40 * 1371.11 * 1377.37 ... 1377.67 ... 0.001005 ... 4.42 ... 538.45 * 114 .66 ... 0.36 ...
* Ellsworth ... 4800 2382.40 • 1370.97 ... 1377.27 ... 1377.57 ... 0.000978 ... 4.38 ... 543.56 * 115.03 ... 0.36 ...
... Ellsworth ... 4700 2382.40 ... 1370.83 ... 1377.18 ... 1377.47 ... 0.000950 ... 4.34 * 549.13 ... 115.42 * 0.35 ...
* Ellsworth ... 4674 2382.40 ... 1370.82 * 1377.16 * 1377.45 ... 0.000960 ... 4.35 * 547.25 ... 115.30 ... 0.35 *
* Ellsworth ... 4664 2382.40 * 1370.80 ... 1377.14 ... 1377.44 ... 0.000958 ... 4.35 ... 547.54 ... 115.30 * 0.35 *
... Ellsworth ... 4600 2382.40 ... 1370.69 ... 1377.09 ... 1377.38 ... 0.000924 * 4.30 ... 554.67 ... 11$.81 * 0.35 ...
... Ellsworth ... 4500 2382.40 ... 1370.55 ... 1377.00 ... 1377.28 ... 0.000895 * 4.25 ... 560.83 ... 116.23 * 0.34 ** Ellsworth ... 4400 2382.40 ... 1370.41 ... 1376.92 ... 1377.19 ... 0.000866 ... 4.20 * 567.45 * 116.69 ... 0.34 *
* Ellsworth ... 4300 2382.40 * 1370.27 ... 1376.84 * 1377.11 ... 0.000837 ... 4.15 ... 574.40 ... 117.16 * 0.33 ...
* Ellsworth ... 4200 2382.40 ... 1370.13 * 1376.76 * 1377.02 * 0.000808 ... 4.10 * 581.70 ... 117.66 0.32 ...
... Ellsworth ... 4100 2382.40 .., 1369.99 ... 1376.69 * 1376.94 ... 0.000778 ... 4.04 * 589.49 ... 118.19 0.32 ...
... Ellsworth ... 4000 2382.40 ... 1369.85 ... 1376.62 ... 1376.86 ... 0.000749 ... 3.99 * 597.57 ... 118.73 ... 0.31 *
... Ellsworth * 3900 2382.40 * 1369.71 ... 1376.55 * 1376.79 * 0.000719 * 3.93 * 606.07 * 119.30 * 0.31 ...
... Ellsworth ... 3800 2382.40 * 1369.57 ... 1376.48 ... 1376.71 * 0.000690 * 3.87 ... 614.96 * 119.90 * 0.30 ...
• Ellsworth ... 3700 2382.40 ... 1369.43 ... 1376.42 * 1376.64 ... 0.000657 ... 3.80 ... 639.74 * 184.77 ... 0.29 ...
... Ellsworth * 3600 2382.40 ... 1369.29 ... 1376.37 ... 1376.58 ... 0.000614 ... 3.70 ... 683.15 * 231.31 ... 0.29 ...
"" Ellsworth * 3505.64 2382.40 ... 1369.17 ... 1376.33 ... 1376.53 ... 0.000334 ... 3.68 * 684.46 * 256.82 ... 0.28 ...
... Ellsworth ... 3473.65 2382.40 ... 1369.13 * 1376.32 * 1376.52 * 0.000328 * 3.65 ... 692.33 * 258.83 ... 0.28 *
... Ellsworth * 3473.64 2382.40 * 1369.13 ... 1376.10 ... 1376.47 ... 0.000174 ... 4.87 ... 505.46 * 194.50 * 0.33 ** Ellsworth ... 3461.64 2382.40 ... 1369.13 * 1376.10 * 1376.47 ... 0.000174 ... 4.88 ... 504.97 * 194.35 ... 0.33 ...
... Ellsworth ... 3461.63 2382.40 ... 1370.13 * 1375.87 ... 1376.42 * 0.000320 * 5.93 * 401.89 * 70.00 * 0.44 *
* Ellsworth * 3460.63 2382.40 ... 1371.13 ... 1374.42 * 1374.42 * 1376.08 ... 0.001886 ... 10.34 ... 230.34 ... 70.00 ... 1. 00 *
* Ellsworth • 3444.63 2382.40 ... 1363.13 * 1370.03 * 1366.42 ... 1370.41 ... 0.000180 * 4.93 * 482.92 * 70.00 * 0.33 ...
* Ellsworth ... 3444.62 2382.40 ... 1363.13 ... 1370.03 * 1370.41 ... 0.001707 * 4.93 * 482.92 ... 70.00 ... 0.33 *
... Ellsworth * 3432,91 2382.40 ... 1363.13 ... 1370.01 * 1370.39 ... 0.001724 ... 4.95 ... 481.38 * 70.00 * 0.33 •
* Ellsworth * 3425.08 2382.40 * 1363.13 ... 1370.13 ... 1370.32 * 0.000959 ... 3.55 ... 670.52 * 121.69 ... 0.27 ...
... Ellsworth ... 3400 2382.40 ... 1363.02 * 1370.08 ... 1370.30 * 0.000719 * 3.76 ... 632.79 * 121.09 * 0.29 ...
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0.28 •
0.27 •
0.26 •
0.24 •
0.23 •
0.22 '*
0.19 •
0.20 *
0.26 •
0.30 '*
0.43 *

122.48 •
270.19 *
151.46 •
126.96 •
128.51 *
130.11 ­
142.14 •
137.64 *
131.68 •
130.93 *

44.60 *

654.04 ­
676.54 •
697.33 •
723.76 •
748.72 •
774.55 *
877.39 •
851.52 •
577.78 *
493.87 *
349.97 *

3.64 •
3.52 •
3.42 •
3.29 •
3.18 *
3.08 •
2.72 •
2.80 •
4.12 •
4.82 •
6.81 •

0.000656 •
0.000598 *
0.000873 •
0.000437 •
0.000398 •
0.000362 •
0.000271 *
0.000288 •
0.000760 ­
0.000149 •
0.000453 *

EllsworthChannel . rep
1370.23 *
1370.16 •
1370.08 •
1370.02 *
1369.98 *
1369.93 •
1369.89 •
1369.87 •
1369.81 •
1369.78 •
1369.67 •

1364.76 ­
1365.03 *
1365.54 •

1366.06 •
1365.83 •

1365.34 •

1370.02 •
1369.97 •
1369.90 *
1369.85 •
1369.82 •
1369.79 •
1369.77 •
1369.75 •
1369.55 •
1369.42 *
1368.95 •

1362.78 •
1362.55 •
1362.32 •
1362.06 •
1361~83 •
1361.60 •
1361. 37 *
1361.27 •
1361.16 •
1361.14 *
1361.10 *

* Ellsworth 3300 2382.40 *
* Ellsworth 3200 2382.40 *
* Ellsworth * 3100 2382.40 *
* Ellsworth * 3000 2382.40 *
• Ellsworth 2900 2382.40 ...
• Ellsworth 2800 2382.40 ...
... Ellsworth * 2700 2382.40 •
* Ellsworth * 2654.00· 2382.40 •
* Ellsworth * 2608.01 2382.40 •
* Ellsworth * 2598.02 2382.40 •
* Ellsworth * 2581.04 2382.40 •
* Ellsworth * 2569 Culvert •
* Ellsworth * 2557.04 2382.40 * 1361.08 * 1365.53 * 1365.53· 1367.77. 0.002565. 12.02. 198.27. 44.60 1.00 •
* Ellsworth * 2542.01 2382.40 * 1361.03· 1364.06· 1364.99 - 1367.35 - 0.040339. 14.56 * 163.62 * 88.81 1.55 •
• Ellsworth * 2532.01 2382.40 1361.01. 1363.69· 1364.67'" 1367.02 * 0.024782 * 14.65 * 162.61 * 85.95 * 1.69 '*
* Ellsworth * 2513.15* 2382.40 1360.96 '* 1365.88 '* 1364.49· 1366.46 * 0.002548 * 6.12 * 389.44 103.88 • 0.56 '*
* Ellsworth * 2400 2382.40'" 1360.68. 1365.59· 1366.17 * 0.002577 * 6.10 * 390.47 105.47 • 0.56 '*
* Ellsworth * 2300 2382.40 1360.43 * 1365.34· 1365.91 * 0.002517 * 6.10 * 390.50 * 103.83 * 0.55 '*
• Ellsworth • 2200 2382.40 1360.18· 1365.08· 1365.66 * 0.002522 * 6.10. 390.24 * 103.82 * 0.55 *
• Ellsworth • 2100 2382.40 * 1359.93· 1364.83· 1365.41. 0.002529. 6.11 * 389.88. 103.80. 0.56
• Ellsworth * 2000 2382.40· 1359.67· 1364.57· 1365.15· 0.002531 * 6.11 * 389.73. 103.77 0.56
* Ellsworth • 1900 2382.40 * 1359.42 * 1364.32 * 1364.90 0.002521 * 6.10 390.32. 103.83 0.55 '*
* Ellsworth • 1800 2382.40. 1359.17 * 1364.07· 1364.65 0.002529 * 6.11 389.85. 103.79 - 0.56 •
• Ellsworth * ].700 2382.40· 1358.92· 1363.81· 1362.44 * 1364.40. 0.002537 * 6.12. 389.47 * 103.78 * 0.56 '*
* Ellsworth • 1600 2382.40 * 1358.66 * 1363.56· 1362.18 * 1364.14 * 0.002540 * 6.12. 389.26. 103.74 * 0.56 '*
* Ellsworth .. 1500 2382.40" 1358.41· 1363.31· 1363.89· 0.002535. 6.12. 389.52. 103.77 * 0.56
* Ellsworth * 1400 2382.40 * 1358.16 * 1363.05· 1363.63 * 0.002548 * 6.13 388.84. 103.71. 0.56
• Ellsworth • 1300 2382.40 * 1357.91· 1362.79· 1363.38. 0.002562. 6.14 388.17· 103.68 * 0.56 •
* Ellsworth * 1200 2382.40· 1357.65 * 1362.54· 1363.12. 0.002553. 6.13. 388.57 103.68 • 0.56 •
* Ellsworth * 1100 2382.40 * 1357.40· 1362.28'* 1362.86. 0.002570. 6.15· 387.68 103.62 * 0.56.
* Ellsworth * 1000 2382.40 * 1357.15.· 1362.02· 1362.61 - 0.002595. 6.17 - 386.40. 103.53" 0.56
• Ellsworth * 900 2382.40· 1356.89· 1361.75· 1362.35. 0.002613 '* 6.18 * 385.45 * 103.44. 0.56
* Ellsworth * 800 2382.40· 1356.64· 1361.49· 1362.08 * 0.002632" 6.20. 384.53. 103.39" 0.57 •
* Ellsworth * 700 2382.40· 1356.39· 1361.21· 1361.82. 0.002678. 6.23. 382.20. 103.21 * 0.57 •
* Ellsworth * 600 2382.40· 1356.14 * 1360.98. 1359.69. 1361.53. 0.002694. 5.94. 400.89 120.08 * 0.57 •
* Ellsworth * 500 2382.40· 1355.88· 1360.60· 1359.41. 1361.24· 0.002914. 6.42 - 371.19 116.74 • 0.59 '*
* Ellsworth * 400 2382.40 * 1355.63 * 1360.27· 1359.13 - 1360.94 * 0.003094· 6.55. 363.60 117.46 * 0.61 •
* Ellsworth * 300 2382.40 * 1355.38· 1358.89· 1358.89· 1360.26· 0.016890· 9.40· 253.58. 107.65. 1.00 •
* Ellsworth • 244 2382.40 * 1355.30. 1358.00· 1358.42· 1359.88· 0.002905 - 11.00 * 216.66 * 111.93. 1.25
* Ellsworth - 243 2382.40'" 1355.24· 1357.82. 1358.33. 1359.86 * 0.003356 * 11.45 * 208.08· 90.88. 1.33
- Ellsworth - 204 2382.40 * 1355.14 * 1358.00· 1358.21 * 1359.65 * 0.002237 * 10.31 * 231.15. 108.49 * 1.11 •
* Ellsworth * 203.9 2382.40 1353.14· 1358.66 * 1356.21· 1359.05. 0.000240· 5.02. 474.78. 214.60 * 0.40 •
* Ellsworth • 183.9 2382.40 1353.20· 1358.63· 1356.27. 1359.04. 0.0~2405. 5.11. 466.31 * 212.77 * 0.41 •
* Ellsworth • 163.9 2382.40 1353.03 * 1358.62· 1356.10· 1359.00· 0.001069· 4.95. 481.52 * 216.05. 0.39 •
• Ellsworth • 100 2382.40· 1352.14 * 1358.80· 1358.88. 0.000202· 2.34. 1019.09. 184.78. 0.18.
* Ellsworth - 0 * 2382.40· 1352.26· 1358.73 * 1354.80 * 1358.86. 0.000299. 2.84. 837.73· 151.55 * 0.21 •
* _.* * * * - -_.* .*'* •• *. ** * _. * - *. *.* *. * *•• ***.*'**. *••• ** *••*•••••* * * **** ••*** *•• * ** *****. ****. ** * * **.**•• '*** .*•• *** •• * *•• ** •• ** ••••••••••••••••• *. * *•••

•

21. 83 *
57.63 ­
55.13 *
45.58 *
45.28 •
45.43 •
45.07 •

349.00 •
349.00 •
349.00 •
349.00 •
349.00 •
349.00 •
349.00 *
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0.04 *
0.00 •
0.01 *
0.00 •
0.00 *
0.00 *
0.00 *
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0.01 •
0.00 •
0.01 *
0.02 *
0.01 *
0.10 *
0.11 *

0.20 •
0.07 *
0.07 •
0.12 •
0.13 •
0.13 *
0.13 *

1387.92 •
1388.00 •
1388.00 •
1387.93 •
1387.91 •
1387.90 •
1387.79 •

•

Profile Output Table ~ Standard Table 2
*.***.**-*-**--*--***-.*---* ••• *** •••••••••••••••• *•••••••• *••••••••••••••••••••••••••••••••••••••••••••••••••••••••• _••• *••••••••*.'*
.. Reach * River sta E.G. Elev ·W.S. Elev • Vel Head ·Frctn Loss ·C &: E Loss * 0 Left .0 Channel· 0 Right .Top Width.
* • (ft) • (ft) • (ft) • (ft) • (ft)· (cfs). (cfs). (cfs) - (ft) •
•• **.*. ** * * *** * **-*. ** * ** * * - ••• **•• __ ••••••• _* * ** *. * *•••••• ** **. *••••• *••• * **••••••••••*.* *.* *•••••••••• *'* •• * *•• _••••*•••••••••••••••
- Ellsworth - 17100 1389.15· 1389.05· 0.10 • 0.07 * 0.00 * 349.00 • 48.40 •
* Ellsworth ... 17000 1389.08 * 1388.98· 0.10 • 0.07 • 0.00 • 349.00 48.35 •
• Ellsworth • 16900 1389.01· 1388.91· 0.10 • 0.07· 0.00 * 349.00 48.27.
• Ellsworth - 16800 1388.94· 1388.84· 0.10 • 0.07 * 0.00 - 349.00 48.18 •
• Ellsworth - 16700 1388.87· 1388.77· 0.10 ... 0.07 * 0.00 ... 349.00 48.08 •
* Ellsworth - 16600 1388.80· 1388.70· 0.10 • 0.07· 0.00 * 349.00 47.98.
* Ellsworth - 16500 1388.72· 1388.62. 0.10 • 0.07· 0.00· 349.00 47.88.
* Ellsworth - 16400 1388.65· 1388.55· 0.10 • 0.07 * 0.00 * 349.00 47.77 •
- Ellsworth • 16300 1388.58· 1388.47· 0.10 * 0.08 * 0.00· 349.00 47.64 *
• Ellsworth * 16200 1388.50· 1388.40· 0.10 • 0.08 * 0.00 * 349.00 47.51
* Ellsworth - 16100 1388.42· 1388.32· 0.11 * 0.08 • 0.00 * 349.00 47.36
• Ellsworth * 16000 1388.34· 1388.24· 0.11 • 0.03 * 0.00 * 349.00 47.17
* Ellsworth * 15966,5 1388.31· 1388.20 * 0.11 • 0.01 • 0.01 * 349.00 47.10 •
• Ellsworth * 15947.5 1388.28· 1388.22· 0.06 • 0.00 * 0.00 * 349.00 56.14 •
- Ellsworth - 15937.5 1388'.28. 1388.21· 0.07 • 0.00 * 0.01 * 349.00 58.70 •
* Ellsworth * 15920.67 1388.27· 1388.08 0.19 • 349.00 21.83 *
* Ellsworth - 15895 Culvert *
- Ellsworth • 15870.67 1388.11 •
• Ellsworth - 15855.5 1388.07 '*
* Ellsworth * 15845.5 1388.07 •
- Ellsworth • 15826.6 1388. OS •
- Ellsworth • 15809 1388.03 •
* Ellsworth • 15800 1388.02 *
* Ellsworth - 15700 1387.92 •



• • •EllsworthChannel.rep
.. Ellsworth 15600 1387.8.2 .. 1387.68 .. 0.14 * 0.07 .. 0.00 .. .. 349,00 * 44.66 ..
.. Ellsworth 15550 1387.75 .. 1387.61 * 0.14 * 0,05 .. O. 02 .. 349.00 .. 44.31 •
.. Ellsworth * 15460 1387.68 .. 1387.49 * 0.19 * 0.00 .. O. 02 .. 349.00 * 26.76 ..
'* Ellsworth .. 15450 1387.66 * 1387.50 * 0.15 .. 349.00 .. 106.39 *
'* Ellsworth * 15350 Culvert
.. Ellsworth .. 15192 1387.43 1387.38 * 0.05 .. 0.02 * 0.01 .. 349.00 * 65.19 ..
'* Ellsworth * 15100 1387.40 .. 1387.37 '* 0.03 .. 0.02 * 0.00 .. 349.00 .. 65.74 *'* Ellsworth * 15000 1387.39 .. 1387.36 '* 0.03 .. O. 01 '* 0.00 * 0.00 .. 349.00 ... 67.13 *
.. Ellsworth * 14900 1387.37 * 1387.35 .. 0.03 .. 0.01 .. 0.00 * 349.00 .. 66.81 *

Ellsworth * 14800 1387.36 * 1387.34 .. 0.02 * 0.01 * 0.00 * 349.00 .. 67.37
Ellsworth * 14700 1387.35 * 1387.33 . 0.02 * 0.01 * 0.00 * 348.98 ... 0.02 .. 69.42

* Ellsworth ... 14600 1387.34 . 1387.32 '* 0.02 ... 0.00 .. O. 00 .. 0.00 ... 348.97 ... 0.03 .. 70.36 *
.. Ellsworth ... 14579 1387.34 ... 1387.32 '* 0.02 .. O. 00 .. O. 00 .. 0.00 * 343.14 .. 5.86 .. 89.99 ...
... Ellsworth * 14569 1387.34 * 1387.32 .. 0.02 * O. 01 .. 0.00 * 0.00 • 343.13 .. 5.87 .. 89.96 *
.. Ellsworth .. 14501 1387.33 .. 1387.31 ... O. 02 .. 0.00 .. 0.00 ... 347.54 ... 1.46 .. 89.00 *
... Ellsworth .. 14491 1387.33 * 1387.31 .. 0.02 .. 0.00 ... 0.00 .. 347.47 ... 1.53 .. 89.23 *
.. Ellsworth ... 14490 Lat struct •
.. Ellsworth '* 14451 1387.33 .. 1387.30 .. 0.02 .. 0.00 .. 0.00 .. 0.00 ... 340.79 ... 1.21 ... 107.88 *
... Ellsworth .. 14400 1387.32 * 1387.30 ... 0.02 ... 0.01 .. o. 00 ... 309.24 ... 0.13 ... 127.92 ..
... Ellsworth 14300 1387.31 * 1387.30 .. 0.01 ... 0.00 .. 0.00 244.34 ... 1.54 .. 135.41 *
... Ellsworth 14200 1387.31 * 1387.30 .. 0.01 * 0.00 .. 0.00 .. 190.00 .. 100.66 ..
... Ellswerth .. 14100 1387.30 1387.30 '* 0.00 ... 0.00 .. 0.00 .. 140.40 ... '0.17 .. 190.78 *
* Ellsworth .. 14000 1387.30 1387.30 .. 0.00 .. 0.04 * 0.04 .. 0.60 * 19.45 .. 0.53 .. 306.40 *
... Ellsworth 13900 1387.22 * 1386.80 ... 0.43 .. 0.14 .. 0.02 ... 77.44 .. 2246.21 ... 6.74 .. 203.75 *
... Ellsworth * 13800 1387.07 * 1386.70 .. 0.36 .. 0.12 .. 0.01 .. 74.61 * 2068.16 .. 5-.89 ... 209.01 *
... Ellsworth * 13700 1386.94 * 1386.60 * 0.34 .. 0.11 .. 0.01 .. 20.10 .. 1960.43 .. 5.08 .. 190.91 ..
... Ellsworth .. 13600 1386.82 * 1386.53 * 0.29 .. 0.10 .. 0.00 .. 31.34 .. 1840.11 .. 4.82 .. 206.13 ..
... Ellsworth .. 13500 1386.72 .. 1386.43 ... 0.29 .. 0.10 .. 0.00 .. 8.95 * 1812.47 .. 4.40 ... 185.60
.. Ellsworth * 13400 1386.62 .. 1386.33 .. 0.29 ... 0.10 * 0.00 .. 2.77 * 1793.78 .. 4.03 * 219.38
.. Ellsworth .. 13300 1386.52 ... 1386.24 .. 0.29 .. 0.09 .. 0.00 .. 0.40 * 1785.75 .. 3.68 ... 193.44 *.. Ellsworth 13200 1386.43 .. 1386.15 ... 0.28 .. 0.09 .. O. 00 .. 7.29 * 1769.84 .. 3.36 ... 206.33 ** Ellsworth 13100 1386.33 .. 1386.06 * 0.27 .. 0.09 .. 0.01 .. 23.55 * 1743.06 .. 10.44 .. 230.57
.. Ellsworth ... 13000 1386.24 .. 1385.99 .. 0.25 .. 0.09 .. 0.00 .. 67.77 * 1696.71 .. 12.57 ... 264. 05
* Ellsworth .. 12900 1386.15 .. 1385.90 * 0.25 .. 0.08 .. 0.01 .. 62.40 .. 1687.79 .. 11.53 .. 293.89
* Ellsworth .. 12800 1386.07 .. 1385.84 * 0.23 .. 0.07 .. 0.01 .. 53.40 * 1631. 04 .. 26.96 ... 326.74
... Ellsworth * 12700 1385.98 .. 1385.78 * 0.20 ... 0.06 .. 0.01 .. 90.52 .. 1546.63 .. 54.59 .. 403.80 *
... Ellsworth .. 12600 1385.91 * 1385.75 * 0.16 '* 0.06 .. 0.00 .. 105.86 .. 1429.78 .. 154.48 ... 365.07 *
.. Ellsworth * 12500 1385.84 * 1385.67 * 0.17 ... 0.06 .. 0.00 .. 102.81 * 1476.47 .. 109.21 * 357.72 *
* Ellsworth * 12400 1385.78 ." 1385·.59 .. 0.19 ... 0.07 * 0.00 .. 90.32 * 1539.82 .. 58.26 ". 347.98 ..
* Ellsworth * 12300 1385.71 * 1385.52 ... 0.19 ... 0.07 .. 0.00 .. 113.26 1545.39 .. 29.74 * 350.53 *.. Ellsworth ." 12200 1385.64 .. 1385.45 * 0.19 * 0.07 .. 0.00 .. 125.78 1540.27 .. 22.36 .. 318.59 ..
* Ellsworth * 12100 1385.58 .. 1385.37 .. 0.20 .. 0.07 .. 0.00 .. 89.49 * 1579.01 .. 19.90 ... 310.13 ** Ellsworth ." 12000 1385.51 .. 1385.30 * 0.20 .. 0.07 .. 0.00 ." 65.52 .. 1596.28 .. 26.59 * 294.39 *
.. Ellsworth * 11900 1385.43 .. 1385.22 * 0.22 .. 0.07 .. 0.00 .. 45.51 .. 1618.28 .. 24.61 ... 305.22 *
* Ellsworth .. 11800 1385.36 '* 1385.13 .. 0.23 .. 0.08 ." 0.00 .. 31.35 .. 1646.16 .. 10.89 .. 257.26 *
* Ellsworth * 11700 1385.28 .. 1385.06 * 0.23 ... 0.08 ." 0.00 .. 34.70 * 1644.52 .. 9.18 * 233.68 *
." Ellsworth * 11600 1385.21 .. 1384.98 * 0.23 ." 0.07 .. 0.01 .. 14.91 * 1647.35 .. 26.13 .. 256.77
.. Ellsworth * 11500 1385.12 .. 1384.94 .. 0.19 .. 0.06 ... 0.00 .. 7.30 ." 1541.53 .. 139.56 .. 252.72
.. Ellsworth * 11400 1385.06 ." 1384.87 .. 0.19 ." O. 07 ." 0.01 .. 1. 64 1679.35 .. 7.41 * 163.25 *
.. Ellsworth .. 11300 1384.98 * 1384.74 .. 0.24 .. 0.08 .. 0.00 .. 1. 03 1681.82 .. 5.54 * 135.77
.. Ellsworth .. 11200 1384.90 * 1384.66 ." 0.24 .. 0.08 .. 0.00 .. 5.88 * 1676.98 .. 5.55 .. 304.72
* Ellsworth ." 11100 1384.82 * 1384.58 * 0.24 .. 0.08 .. 0.00 * 3.80 .. 1679.07 * 5.52 * 290.72 ..
... Ellsworth * 11000 1384.74 .. 1384.50 * 0.24 .. 0.08 .. 0.00 .. 0.46 * 1682.46 .. 5.48 .. 264.55 *
.. Ellsworth * 10900 1384.66 .. 1384.42 * 0.24 .. 0.08 .. 0.01 .. 1672.41 .. 15.99 271.46 *
.. Ellsworth * 10800 1384.57 .. 1384.36 .. 0.22 .. 0.07 .. 0.00 .. 0.11 * 1618.87 .. 69.42 268.14 *.. Ellsworth ." 10700 1384.50 * 1384.29 .. 0.21 .. 0.04 .. 0.01 * 1595.06 .. 93.34 .. 272.66 *
.. Ellsworth * 10650.9 1384.44 .. 1384.20 .. 0.24 * 0.03 ... 0.04 .. 1673.76 .. 14.64 .. 111.92 *
.. Ellsworth * 10623.7 1384.38 .. 1384.21 ... 0.17 '* 0.00 ." 0.01 '* 1681.04 .. 7.36 '* 112. SO *
.. Ellsworth * 10613.7 1384.37 .. 1384.22 * 0.15 .. 0.00 '* 0.01 .. 1686.31 '* 2.08 '* 114.56 *
* Ellsworth * 10600.87 1384.36 * 1384.09 '* 0.27 * 1688.40 .. 55.50 ..
... Ellsworth .. 10570 Culvert *
.. Ellsworth ... 10539.74 1384.09 .. 1383.80 .. 0.28 .. 0.00 .. 0.02 .. 1688.40 .. 55.50 ..
." Ellsworth .. 10528.5 1384.06 * 1383.85 .. 0.22 ." 0.01 .. 0.01 .. 1688.40 .. 86.33 *.. Ellsworth ." 10518.5 1384.05 * 1383.86 * 0.19 .. 0.02 .. O. 01 .. 1688.40 .. 86.28 *
... Ellsworth .. 10490.7 1384.02 .. 1383.74 .. 0.28 .. 0.09 .. 0.00 .. 1687.30 .. 1.10 .. 89.93 *.. Ellsworth * 10400 1383.93 .. 1383.64 .. 0.29 .. 0.10 .. 0.00 .. 1688.40 .. 236.23 ..
* Ellsworth ... 10300 1383.82 .. 1383.53 * 0.29 .. 0.11 * 0.00 .. 1688.40 .. 204.69 *
.. Ellsworth * 10200 1383.72 .. 1383.42 * 0.30 .. 0.11 .. 0.00 .. 1688.40 .. 138.53 *
.. Ellsworth * 10100 1383.61 .. 1383.31 * 0.30 .. 0.11 .. 0.00 .. 1688.40 .. 100.34 ..
.. Ellsworth .. 10000 1383.50 ... 1383.19 * 0.30 .. 0.11 .. 0.00 .. 1688.40 .. 0.00 * 97.89 *
'* Ellsworth * 9900 1383.38 .. 1383.08 * 0.31 * 0.12 .. 0.00 .. 1686.33 .. 2.07 .. 98.43 ..
* Ellsworth '* 9800 1383.27 .. 1382.96 * 0.31 * 0.15 .. 0.00 .. 1688.40 .. 91.11
'* Ellsworth .. 9700 1383.11 .. 1382.78 .. 0.33 * 0.19 ... 0.01 .. 1688.35 .. 0.05 * 123.71
* Ellsworth .. 9600 1382.91 ... 1382.62 0.29 .. 0.09 * 0.05 .. 2035.40 .. 221.02 ..
'* Ellsworth * 9500 1382.77 .. 1382.58 0.18 .. 0.06 * 0.00 .. 2035.40 .. 228.96
* Ellsworth '* 9400 1382.71 ... 1382.53 0.18 .. 0.04 * 0.00 * 2035.40 • 205.40
.. Ellsworth .. 9340.54 1382.67 '* 1382.49 '* 0.18 .. 0.02 .. 0.01 * 2035.40 * 118.81 *
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'* Ellsworth '* 9314.67 1382.65 ... 1382.49 · 0.16 ... 0.00 ... 0.01 ... ... 2035.40 ... 127.23
'* Ellsworth · 9304.67 1382.64 · 1382.45 ... 0.18 • 0.00 · 0.01 • 2035.40 ... 129.63
'* Ellsworth ... 9288.82 1382.62 ... 1382.39 • 0.23 ... 2035.40 * 79.00 ...· Ellsworth ... 9248 Culvert ...

Ellsworth · 9207.65 1382.43 • 1382.19 0.24 0.00 ... 0.02 2035.40 ... 79.00
Ellsworth ... 9193.48 1382.40 ... 1382.21 0.19 0.01 ... 0.01 ... 2035.40 ... 129.96 ·... Ellsworth ... 9183.48 1382.38 • 1382.21 ... 0.17 ... 0.01 ... 0.01 ... 2035.40 ... 127.97 ...

... Ellsworth ... 9154.01 1382.36 ... 1382.17 ... 0.19 ... 0.01 ... 0.00 ... 2035.40 ... 117.41

... Ellsworth · 9143 1382.36 • 1382.16 • 0.19 ... 0.03 ... 0.00 ... 2035.40 .. 117.45· Ellsworth ... 9100 1382.33 • 1382.14 ... 0.19 ... 0.06 • 0.00 • 2035.40 ... 117.48 ...
Ellsworth ... 9000 1382.27'· 1382.08 ... 0.19 ... 0.06 ... 0.00 ... 2035.40 ... . 117.65 ...
Ellsworth • 8900 1382.21 • 1382.02 • 0.19 ... 0.06 * 0.02 ... 2035.40 ... 117.82 ...

... Ellsworth • 8800 1382.13 · 1382.00 0.13 ... 0.06 ... 0.01 ... 2035.40 • 125.16
Ellsworth * 8700 1382.06 • 1381.88 0.19 ... 0.07 · 0.01 · 2035.40 · 117.94
Ellsworth · 8600 1381.99 '* 1381.72 ... 0.26 ... 0.08 · 0.00 ... 2382.40 ... 117.34· Ellsworth • 8500 1381. 90 ... 1381. 64 ... 0.26 • 0.08 '* 0.00 · 2382.40 · 117.33· Ellsworth • 8400 1381.82 • 1381.56 · 0.27 . 0.08 '* 0.00 * 2382.40 ... 117.31· Ellsworth • 8300 1381.74 1381.47 · 0.27 ... 0.08 · 0.00 • 2382.40 * 117.26 ...... Ellsworth • 8200 1381.66 1381.39 • 0.27 0.08 ... 0.00 ... 2382.40 ... 117.24 ...

... Ellsworth ... 8100 1381.57 '* 1381.31 • 0.27 0.08 ... 0.00 2382.40 • 117.21... Ellsworth ... 8000 1381.49 ... 1381.22 * 0.27 ... 0.08 ... 0.00 2382.40 ... 117.17· Ellsworth • 7900 1381.40 • 1381.14 ... 0.27 ... 0.08 ... 0.00 ... 2382.40 · 184.14... Ellsworth • 7800 1381.32 ... 1381.05 • 0.27 ... 0.08 ... 0.00 ... 2382.40 ... 279.95 •· Ellsworth · 7700 1381.24 · 1380.97 ... 0.27 ... 0.08 ... 0.00 * 2382.40 ... 208.56 •... Ellsworth · 7600 1381.15 ... 1380.88 · 0.27 0.08 ... 0.00 2382.40 ... 126.72
Ellsworth • 7500 1381.07 ... 1380.80 ... 0.27 0.08 ... 0.00 2382.40 ... 126.31
Ellsworth ... 7400 1380.98 ... 1380.71 ... 0.27 ... 0.09 ... 0.00 · 2382.40 ... 116.94 ·Ellsworth ... 7300 1380.90 • 1380.63 ... 0.27 ... 0.09 • 0.00 • 2382.40 ... 116.89 •
Ellsworth ... 7200 1380.81 ... 1380.54 · 0.27 ... 0.09 • 0.00 · 2382.40 ... 116.86 ...... Ellsworth ... 7100 1380.73 • 1380.45 · 0.27 ... 0.09 · 0.00 ... 2382.40 ... 116.79 ...
Ellsworth ... 7000 1380.64 1380.37 ... 0.27 ... 0.09 * 0.00 ... 2382.40 ... 116.76
Ellsworth 6900 1380.55 1380.28 • 0.27 • 0.09 ... 0.00 • 2382.40 ... 116.70... Ellsworth 6800 1380.47 ... 1380.19 * 0.27 ... 0.09 ... 0.00 ... 2382.40 ... 116.63 ...· Ellsworth 6700 1380.38 ... 1380.10 ... 0.28 ... 0.01 · 0.00 ... 2382.40 ... 116.55 •... Ellsworth ... 6687.62 1380.37 ... 1380.09 • 0.28 ... 0.02 ... 0.01 fl 2382.40 ... 116.52 ...

... Ellsworth ... 6675.17· 1380.34 ... 1380.05 ... 0.29 ... 0.00 · 0.01 • 2382.40 ... 120.79 •
* Ellsworth • 6662.73 1380.33 ... 1379.95 ... 0.38 ... 0.00 ... 0.01 ... 2382.40 124.00 ...· Ellsworth * 6646.88 1380.31 ... 1379.79 ... 0.52 • 2382.40 66.00 ·... Ellsworth ... 6615 Culvert ·... Ellsworth · 6585.95 1379.81 · 1379.19 • 0.62 ... 0.01 · 0.08 ... 2382.40 ... 66.00 ...
... Ellsworth ... 6571.49 1379.71 ... 1379.25·'" 0.46 ... 0.02 ... 0.04 ... 2382.40 ... 122.16 ...
... Ellsworth ... 6559.04· 1379.66 ... 1379.28 ... 0.38 * 0.02 ... 0.01 ... 2382.40 ... 117.69 ...... Ellsworth ... 6546.60 1379.63 ... 1379.27 ... 0.36 ... 0.03 ... 0.00 ... 2382.40 ... 111. 38 ·... Ellsworth • 6527 1379.61 ... 1379.24 · 0.36 ... 0.03 · 0.00 ... 2382.40 ... 111. 43 ...
... Ellsworth ... 6500 1379.57 ... 1379.21 ... 0.36 • 0.13 · 0.00 ... 2382.40 • 111.44 ...· Ellsworth 6400 1379.44 · 1379.08 ... 0.36 ... 0.13 ... 0.00 • 2382.40 ... 111.55 ...... Ellsworth 6300 1379.31 ... 1378.95 ... 0.36 * 0.13 ... 0.00 ... 2382.40 ... 111.64 ...
* Ellsworth ... 6200 1379.18 ... 1378.83 .. 0.36 1t 0.13 ... 0.00 · 2382.40 ... 111.77 ...
... Ellsworth ... 6100 1379.06 ... 1378.70 ... 0.35 ... 0.12 ... 0.00 ... 2382.40 ... 111.91 ...
... Ellsworth ... 6000 1378.93 ... 1378.58 ... 0.35 ... 0.12 ... 0.00 ... 2382.40 ... 112.04 ...
... Ellsworth ... 5900 1378.81 ... 1378.46 ... 0.35 ... 0.12 ... 0.00 ... 2382.40 ... 112.20 1t
... Ellsworth • 5800 1378.69 ... 1378.34 ... 0.34 ... 0.12 ... 0.00 ... 2382.40 ... 112.38 ...· Ellsworth • 5700 1378.57 ... 1378.22 ... 0.34 ... 0.12 ... 0.00 • 2382.40 ... 112.56 ...
... Ellsworth • 5600 1378.45 ... 1378.11 ... 0.34 ... 0.12 ... 0.00 ... 2382.40 ... 112.75 ·... Ellsworth · 5500 1378.33 · 1378.00 ... 0.33 ... 0.11 ... 0.00 ... 2382.40 ... 112.97 ...
... Ellsworth ... 5400 1378.21 • 1377.89 ... 0.33 ... 0.11 ... 0.00 · 2382.40 ... 113.17 *· Ellsworth ... 5300 1378.10 ... 1377.78 ... 0.32 ... 0.11 ... 0.00 ... 2382.40 * 113.43 ·... Ellsworth ... 5200 1377.99 ... 1377.67 '* 0.32 ... 0.11 ... 0.00 ... 2382.40 ... 113.72 ...
* Ellsworth ... 5100 1377.88 • 1377.57 ... 0.31 ... 0.10 * 0.00 ... 2382.40 ... 113.99 •... Ellsworth "·5000 1377.78 ... 1377.47 * 0.31 if 0.10 ... 0.00 ... 2382.40 ... 114.32 ·... Ellsworth ... 4900 1377.67 ... 1377.37 ... 0.30 ... 0.10 ... 0.00 · 2382.40 ... 114.66 ...
... Ellsworth • 4800 1377.57 1377.27 ... 0.30 • 0.10 ... 0.00 · 2382.40 ... 115.03 ...
... Ellsworth ... 4700 1377.47 1377.18 ... 0.29 ... 0.02 · 0.00 • 2382.40 ... 115.42 ...
... Ellsworth • 4674 1377.45 • 1377.16 ... 0.29 ... 0.01 ... 0.00 • 2382.40 ... 115.30 *... Ellsworth ... 4664 1377.44 ... 1377.14 ... 0.29 ... 0.06 ... 0.00 ... 2382.40 ... 115.30 if

... Ellsworth ... 4600 1377.38 ... 1377.09 ... 0.29 ... 0.09 ... 0.00 ... 2382.40 * 115.81 ...

... Ellsworth ... 4500 1377.28 ... 1377.00 ... 0.28 ... 0.09 ... 0.00 if 2382.40 ... 116.23 ...
* Ellsworth ... 4400 1377.19 .. 1376.92 0.27 ... 0.09 ... 0.00 .. 2382.40 ... 116.69 ..... Ellsworth .. 4300 1377.11 ... 1376.84 0.27 ... 0.08 ... 0.00 ... 2382.40 ... 117.16 •.. Ellsworth ... 4200 1377.02 ... 1376.76 ... 0.26 ... 0.08 ... 0.00 .. 2382.40 ... 117.66 ...
... Ellsworth ... 4100 1376.94 * 1376.69 ... 0.25 ... 0.08 * 0.00 · 2382.40 .. 118.19 ...
... Ellsworth * 4000 1376.86 ... 1376.62 * 0.25 '* 0.07 * 0.00 ... 2382.40 ... 118.73 ...
* Ellsworth ... 3900 1376.79 ... 1376.55 ... 0.24 ... 0.07 * 0.00 ... 2382.40 * 119.30 *... Ellsworth ... 3800 1376.71 ... 1376.48 ... 0.23 * 0.07 ... 0.00 ... 2382.40 ... 119.90 ...... Ellsworth ... 3700 1376.64 ... 1376.42 ... 0.22 0.06 ... 0.00 ... 2375.45 ... 6.95 ... 184.77 ...
... Ellsworth ... 3600 1376.58 ... 1376.37 * 0.21 0.04 * 0.00 ... 2350.52 ... 31.88 '* 231.31 '*... Ellsworth ... 3505.64 1376.53 ... 1376.33 ... 0.21 '* 0.01 * 0.00 ... 0.39 ... 2366.83 * 15.18 ... 256.82 ...
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• • •1376.32 ..
EllsworthChanne1. rep.. Ellsworth .. 3473.65 1376.52 .. 0.21 .. 0.00 .. 0.05 • 0.45 .. 2364.41 · 17.53 .. 258.83 ·• Ellsworth · 3473.64 13'16.4'1 .. 1376.10 • 0.3'1 .. 0.00 · 0.00 • 0.07 • 2379.56 * 2.77 • 194.50 •

• Ellsworth • 3461.64 1376.47 .... 13'16.10 .... 0.37 · 0.00 · 0.05 • 0.06 * 2379.64 · 2.69 • 194.35 •
* Ellsworth .. 3461.63 1376.42 .... 1375.87 * 0.55 .. 0.00 • 0.33 .. 2382.40 • 70.00 ·... Ellsworth .. 3460.63 1376.08 .. 1374.42 .. 1.66 .. 0.01 · 0.64 .. 2382.40 · '10.00 ·.. Ellsworth • 3444.63 1370.41 · 1370.03 .. 0.38 • 0.00 · 0.00 · 2382.40 • 70.00 •

Ellsworth .. 3444.62 1370.41 .. 1370.03 · 0.38 • 0.02 .. 0.00 • 2382.40 .. 70.00 •
Ellsworth • 3432.91 1370.39 • 1370.01 .. 0.38 .. 0.01 · 0.06 · 2382.40 • 70.00
Ellsworth • 3425.08 1370.32 · 1370.13 · 0.20 • 0.02 · 0.00 · 2382.40 • 121.69
Ellsworth · 3400 1370.30 .. 1370.08 .... 0.22 · 0.0'1 0.00 .. 2382.40 • 121.09 ....·Ellsworth .. 3300 13'10.23 .. 1370.02 • 0.21 .. 0.06 0.00 • 2382.40 • 122.48 •· Ellsworth ·3200 1370.16 · 1369.97 • 0.19 • 0.07 • 0.00 · 2382.40 · 270.19 ·· Ellsworth * 3100 1370.08 .. 1369.90 • 0.18 .. 0.06 · 0.00 ... 2382.40 · 151.46 ..

." Ellsworth ." 3000 1370.02 ." 1369.85 ... 0.17 · 0.04 · 0.00 .. 2382.40 • 126.96 ·.. Ellsworth ... 2900 1369.98 ... 1369.82 .. 0.16 · 0.04 · 0.00 .. 2382.40 .... 128.51 ...

." Ellsworth • 2800 1369.93 ... 1369.79 .. 0.15 ... 0.03 · 0.02 · 2382.40 · 130.11 ....

.. Ellsworth ... 2700 1369.89 ... 1369.77 ... 0.11 · 0.01 .. 0.00 • 2382.40 • 142.14 ..
* Ellsworth .. 2654.00· 1369.87 · 1369.75 • 0.12 .. 0.02 · 0.04 · 2382.40 .... 137.64 ..
." Ellsworth · 2608.01 1369.81 · 1369.55 · 0.26 · 0.00 0.03 · 2382.40 ... 131.68 ·." Ellsworth ·2598.02 1369.78 · 1369.42 · 0.36 • 0.00 0.11 · 2382.40 · 130.93 ...
* Ellsworth · 2581.04 1369.67 .. 1368.95 .. 0.72 ... 2382.40 .. 44.60 •
* Ellsworth · 2569 Culvert ...
." Ellsworth · 2557.04 1367.77 ." 1365.53 .. 2.24 ." 0.07 · 0.45 2382.40 ." 44.60 ·." Ellsworth · 2542.01 1367.35 • 1364.06 · 3.29 • 0.10 · 0.32 2382.40 • 88.81 ..
* Ellsworth · 2532.01 1367.02 · 1363.69 • 3.33 · 0.31 * 0.01 · 2382.40 * 85.95 ·." Ellsworth * 2513.15'" 1366.46 • 1365.88 · 0.58 0.29 • 0.00 ... 2382.40 · 103.88 ·.. Ellsworth ... 2400 1366.17 · 1365.59 ... 0.58 0.25 • 0.00 ... 2382.40 105.47 •
* Ellsworth ... 2300 1365.91 · 1365.34 ... 0.58 · 0.25 * 0.00 .. 2382.40 103.83 ·• Ellsworth .. 2200 1365.66 · 1365.08 · 0.58 .. 0.25 .. 0.00 · 2382.40 • 103 .82 ·• Ellsworth ... 2100 1365.41 · 1364.83 · 0.58 · 0.25 • 0.00 · 2382.40 · 103.80 ·* Ellsworth · 2000 1365.15 * 1364.57 · 0.58 · 0.25 • 0.00 * 2382.40 · 103.77 ·.. Ellsworth * 1900 1364.90 · 1364.32 * 0.58 • 0.25 • 0.00 * 2382.40 .. 103.83 ..
• Ellsworth ·1800 1364.65 ... 1364.07 .. 0.58 ... 0.25 .. 0.00 ... 2382.40 · 103.79 ·... Ellsworth ... 1700 1364.40 • 1363.81 • 0.58 · 0.25 • 0.00 * 2382.40 · 103.78 ·• Ellsworth * 1600 1364.14 · 1363.56 ... 0.58 • 0.25 · 0.00 .. 2382.40 • 103.74 ·• Ellsworth ·1500 1363.89 • 1363.31 · 0.58 .. 0.25 • 0.00 * 2382.40 ... 103.77 ·... Ellsworth ... 1400 1363.63 · 1363.05 • 0.58 • 0.26 • 0.00 • 2382.40 · 103. '11 ·• Ellsworth .. 1300 1363.38 · 1362.79 • 0.58 · 0.26 · 0.00 .. 2382.40 · 103.68 •
... Ellsworth · 1200 1363.12 • 1362. S4 · 0.58 .. 0.26 · 0.00 * 2382.40 * 103.68 ..·Ellsworth ·1100 1362.86 · 1362.28 • 0.59 .. 0.26 • 0.00 · 2382.40 .. 103.62 ·.. Ellsworth ... 1000 1362.61 .. 1362.02 .... 0.59 .. 0.26 .... 0.00 .. 2382.40 .. 103.53 ··Ellsworth · 900 1362.35 • 1361.75 · 0.59 • 0.26 • 0.00 * 2382.40 .. 103.44 *·Ellsworth · 800 1362.08 ... 1361.49 ... 0.60 0.27 .. 0.00 • 2382.40 103.39 •.. Ellsworth · 700 1361.82 · 1361. 21 * 0.60 0.27 • 0.02 .. 2382.40 103.21 ·• Ellsworth ... 600 1361.53 · 1360.98 · 0.55 0.28 · 0.01 · 2382.40 · 120.08 ··Ellsworth • 500 1361.24 ... 1360.60 .... 0.64 · 0.30 · 0.00 ... 2382.40 * 116.74 *
* Ellsworth ... 400 1360.94 ... 1360.27 .... 0.67 · 0.61 ... 0.07 · 2382.40 • 117.46 ...
* Ellsworth * 300 1360.26 ... 1358.89 · 1.37 · 0.21 · 0.03 · 2382.40 * 107.65 •·Ellsworth ... 244 1359.88 · 1358.00 .... 1. 88 · 0.33 · 0.05 · 2382.40 · 111.93 ..
• Ellsworth • 243 1359.86 ... 1357.82 ... 2.04 · 0.00 • 0.02 * 2382.40 ... 90.88 ..
... Ellsworth * 204 1359.65 • 1358.00 * 1.65 * 0.09 0.18 · 2382.40 • 108.49 ...
... Ellsworth · 203.9 1359.05 • 1358.66 * 0.39 • 0.01 0.00 * 2382.40 * 214.60 ...
... Ellsworth .... 183.9 1359.04 ... 1358.63 * 0.41 · 0.03 · 0.01 · 2382.40 .... 212.77 ·.. Ellsworth ... 163.9 1359.00 • 1358.62 ... 0.38 .... 0.03 · 0.09 .. 2382.40 • 216. OS ·... Ellsworth ... 100 1358.88 · 1358.80 • 0.08 * 0.02 · 0.00 • 2382.40 • 184 .78 ....

• Ellsworth · 0 1358.86 * 1358.73 * 0.13 * 2382.40 · 151.55 **................*................. *... *............ *.... **.***.** •••*.* ......... ***.* ..... *.... *.....** ........ *........... ** •• *** .... * .... *•••• *** •• *.. *.* .... *•• *••*.***** •••••• **•••*•• *........... *
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Design Memorandum
Fo~ Off-site Drainage at Germann And Ellsworth Roads

December 2, 2004

PURPOSE: The purpose of this memorandum is to document the evaluation of off-site
drainage at Gennann and Ellsworth roads to ensure that the improved Ellsworth Road
and Genn':Ulll Road will not make flooding conditions worse during a 100-year stonn
event compared with existing conditions.

BACKGROUND: The East Mesa ADMP shows the 100-year peak discharge at the
comer of Ellsworth Road and Gennann Road is 433 cfs. Dibble and Associates
estimated the 100-year runoff at the comer of Ellsworth Road and Gennann Road. to be
67 cfs using Rational Method. AMEC re-valuated the East Mesa ADMP results and
found that Gennann Road was delineated as a drainage divider in the ADMP study. This
is not the real case because along Germann Road there are several lower portions which
allow the runoff from south of Gennann Road overflow the road to the north. The
drainage boundary delineated by Dibble and Associates did not explain how the drainage
boundaries were delineated. Therefore the 100-year off-site runoff at Ellsworth Road and
Germann road was re-evaluated by AMEC.

DRAINAGE BOUNDARY DELINATIONS: Drainage boundaries were delineated
using following information: (1) USGS DEM data, (2) 2-foot topographic mapping along
the Gemann and Ellsworth Road, (3) 1O-foot topographic mapping between the Gennann
and Ellsworth roads, (4) area photographs, (5) roadway profiles, and (6) site visit
records. Three sub-basins, Basins A, B, and C were delineated (see attached Drainage
Area map). Basin C was delineated based on USGS DEM data using WMS software and
corrected based on the topographic mapping. Basins A and B were delineated based on
the topographic mapping, aerial photographs, and site visit information.

tOO-YEAR PEAK DISCHARGE ESTIMATIONS: 100-year peak discharges were
estimated using Rational Method. 10-year runoff coefficient C of 0.15 was used for all
the sub drainage basins. 10-year 6-hour rainfall depth of 1.9 inches was "estimated based
on the Figure A.4 included in the Draft Drainage Design Manual for Maricopa County.
Other parameters such as elevations, water course lengths, and drainage areas were either
calculated using WMS or estimated based on the topographic mapping. The purpose of
including Basin C was to show that the 100-year runoff from Basin C will not affect the
Gennann roadway improvement. Drainage area C is a little bit over the recommended
maximum area limit ofRational Method (per FCDMC Hydrology Manual) but it still was
used to estimate runoff here. tOO-year peak discharges for Basin A, B, and C are listed in
the Table below:

Sub-basins Drainage Area (acre) tOO-year Peak Discharge (cfs)
A 20 16
B 29 21
C 726 238



EXISTING CONDITION DRAINAGE: Under existing conditions, 100-year runoff •
from Basin C will cross Germann Road at a location approximately 1350 feet east of the .
intersection of Germann Road and Ellsworth Road to the north. Runoff from Basin A
concentrates at the southeast comer of Germann and Ellsworth road. Most of the runoff
from Basin A will overtop Germann Road to the north and Ellsworth Road to the west
because the existing 24-inch CMP is partially blocked by debris and sediment. Runoff
from Basin B will flow along Ellsworth Road to the south.

PROPOSED CONDITION DRAINAGE: Under proposed condition, Runoff from
Basin C will still cross Germann Road at approximately 1350 feet east of the intersection
of Germann Road and Ellsworth Road to the north. Runoff from Basin A concentrates at
the southeast comer of Geramnn and Ellsworth road and will flow through a proposed
24-inch CMP under Ellsworth Road to the west and discharges into an improved V-ditch.
HY-8 was used to estimate the capacity of the proposed 24-inch CMP. The overtopping
discharge of the proposed 24-inch CMP is 24.7 cfs which is larger than 100-year peak
discharge from Basin A. Runoff from Basin B will still flow along Ellsworth Road to the
south because Ellsworth Road profile is the same as that of existing condition. Ellsworth
and Germann road improvements will not make flooding conditions worse during a 100­
year storm event compared with existing conditions.

CONCLUSIONS:
1). Runoff from Basin C does not impact the improved Germann Road section.
2). Runoff from Basin A will flow through the proposed 24-inch CMP and discharge into

an improved V-ditch along Gennann Road. The capacity of proposed CMP is larger
than 1OO-year runoff from Basin A.

3). Runoff from Basin B will still flow along Ellsworth Road to south following the
existing flow path.

4). The improved Ellsworth Road and Germann Road will not make flooding conditions
worse during a 100-year storm event compared with existing conditions.

5). It is assumed that as development occurs in Queen Creek to the south of Germann
Road, on-site retentipn will be required. When. this occurs, the overtopping condition
described above will be mitigated. Should the City of .Mesa elect to improve
Gennann .Road, prior to ultimate on site retention being in place, to the east of the
current project limits, enhanced pavement section design should be considered.
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oischarge Estimation for Drainage Area A

Flood control District of Maricopa County
Hydrologic Design Manual Rational Method

wtcrse. Length = 1900 (feet)
TOP Elev. = 1397.8 (feet)
Bottom Elev. = 1392 (feet)
slope = .0031 (feet/feet)

Kb = .0621.
P(10,6) = 1.9 (inches)
Area = 20 (acres)
C(10) = .15

Hydrological summary Table

PARAMETER 2-Yr S-Yr 10-vr 25-Yr SO-Yr 100-Yr
-----------------------------------------------------------------~-------------

•

•

Q (cfs)
C
TC (min)
i (Adj) (; n/hr)
i (phx) (i n/hr)

3.6
0.15
38.2
1.2
1.3

. 5.4
0.15
32.7
1.8
2.0

7.2
0.15
29.3

2.4
2.6

10.4
0.17
26.4

3.2
3.4

page 1

13.3
0.18
24.9

3.7
4.0

16.0
0.19
23.5
4.3
4.7



QArea-B.txt

Discharge Estimation for Drainage Area B

Flood control District of Maricopa county
Hydrologic Design Manual Rational Method

•
Wtcrse. length = 1900 (feet)
TOp Elev. = 1397.8 (feet)
Bottom Elev. = 1394 (feet)
slope = .0020 (feet/feet)

Kb = .0599
P(10,6) = 1.9 (inches)
Area = 29 (acres)
C(10) = .15

Hydrological summary Table

PARAMETER 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr

Q (cfs) 4.4 7.0 9.4' 13.8 17.6
c 0.15 0.15 0.15 0.17 0.18
Tc (min) 45.3 38.2 34.1 30.6 28.8

, i (Adj) (i n/hr) 1.0 1.6 2.2 2.9 3.4
i(phx) (i n/hr) 1.1 1.7 2.4 3.1 3.7

page 1

21.3
0.19
27.2

3.9
4.3

•
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• Q....Area.-C . txt

Discharge Estimation for Drainage Area C

Flood control District of Maricopa County
Hydrologic Design Manual Rational Method

wtcrse~ Length = 19923 (feet)
TOp Elev. = 1470 (feet)
Bottom Elev. = 1397 (feet)
slope = .0037 (feet/feet)

Kb = .0407
P(10,6) = 1.9 (inches)
Area = 726 (acres)
((10) = .15

PARAMETER 2-Yr

Hydrological Summary Table

5-Yr 10-Yr 25-Yr 50-Yr 100-Yr

•

•

Q (cfs)
C
TC (mi n)
i (Adj) (i n/hr)
i (phx) (i n/hr)

54.1
0.15

130.9
0.5
0.5

85.3
0.15

110.1
0.8
0.9

109.0
0.15

100.3
1.0
1.1

164.7
0.17
88.9
1.4
1.5

page 1

196.2
0.18
86.0
1.5
1.6

237.5
0.19
81.2
1.7
1.9



CURRENT DATE: 11~30-2004
CURRENT TIME: 12:03:19

GERMANN.L5T
1

FILE DATE: 11-30-2004
FILE NAME: GERMANN •

INLET
TYPE

CONVENTIONAL 3

3

3

RISE MANNING
(ft) ·n
2.00 .012

SPAN
(ft)
2.00

FHWA CULVERT ANALYSIS
HY-8, VERSION 6.10······_······ .. ······································ _ ······························ .. ··············l

3 C 3 . SITE DATA 3 CULVERT SHAPE, MATERIAL, INLET 3
3 U _ •••.....••....•........•................••••••••...•.••..•.•.....•...•••.•...•..•..•....••....••.•..•..........•••.........•..••...•.......•....•••

3 L 3 INLET OUTLET CULVERT 3 BARRELS
3 V 3 ELEV. ELEV. LENGTH 3 SHAPE .
3NO. 3 (ft) (ft) (ft) 3 MATERIAL
3 1 31390.98 1390.42 125.36 3 1 RCP
3 2 3 3

3 3 3 3

3 4 3 3

353 3

3 6 3 3
, j\ •••••••·•··• .. ·••••••••••• .. ··•• ··0

SUMMARY OF CULVERT FLOWS (cfs) FILE: GERMANN DATE: 11-30-2004

ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1390.98 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1391.61 2.0 2.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1391.93 4.0 4.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1392.19 6.0 6.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1392.41 8.0 8.0 0 .. 0 0.0 0.0 0.0 0.0 0.00 1
1392.60 10.0 10.0 0.0 0.0 0 .. 0 0.0 0.0 0.00 1
1392.86 12.0 12.0 0.0 0 .. 0 0.0 0 .. 0 0 .. 0 0.00 1
1393.04 14.0 14.0 0 .. 0 0.0 0.0 0.0 0.0 0.00 1
1393.23 16 .. 0 16.0 0 .. 0 0.0 0.0 0.0 0.0 0.00 1
1393.28 16 .. 5 16.5 0 .. 0 0.0 0.0 0.0 0.0 0 .. 00 1
1393.61 20.0 20.0 0 .. 0 0.0 0.0 0.0 0.0 0 .. 00 1 •.... ;I;~~1 ... !.Q..........?1:.!. ........?1:.!. ..........Q:.g.. ........g... Q..........Q... Q..........Q:.Q..........Q:.Q..Q~~~I9~~!~~ ....

........................................................................................................................................................................

5UMMARY OF ITERATIVE SOLUTION ERRORS FILE: GERMANN DATE: 11-30-2004

HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR

1390.98 0.000 0.00 0 .. 00 0.00
1391.61 0.000 2.00 0.00 0.00
1391.93 0.000 4.00 0 .. 00 0.00
1392.19 0 .. 000 6.00 0.00 0.00
1392.41 0 .. 000 8.00 0.00 0.00
1392 .. 60 0 .. 000 10.00 0.00 0.00
1392 .. 86 0.000 12.00 0.00 0.00
1393.04 0.000 14.00 0.00 0.00
1393.23 0.000 16.00 0.00 0.00
1393.28 0.000 16.50 0.00 0.00

............~~~~ §;I; Q.eo QQQ o..••...o.o ..•.•.?Q:. QQ.......•............Q.e. QQ...........•...0.0 •• 0 •••Q.•. QQ.....•....

....~!~ ..!2~~~~~ .. ~f~)' ..::..Q.•. Q;I;Q a. a a a a.a~~~ ..IQh~~~N~~.a ~~)..a:: ..!:.99Qo. 0 •••••••

o
2

CURRENT DATE: 11-30-2004 FILE DATE: 11-30-2004
~~~~g~!.o!!~g; .. ;I;? .:.Q~ .:.!~ 0 0 •••••••••••••••••••••••••••••••••••• 0 •• a f.±h~ ..N~~ ~ .a~~~~~~~.o .

............~~~EQ~~N~~ ..~~~Y~.a f.Q~ ..~~~Y~~! .. ;I; .. :: a. ;I;~ ?,:.QQ.. ~f~I. ..~y 0 ••••• ~:.QQ.. ~f~I.I. ..~~~a a .
015- HEAD- INLET OUTLET

CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.

a ~~f~l a ~f~!. ~f~)' (f~!. ~~1~ .. a ~f~l..a ~f~2 ~f~)' ~f~)' ~fl?~I. ~fl?~1. ..
0.00 1390.98 0.00 0.00 O-NF 0.00 0 .. 00 0.00 0.00 0.00 0.00
2.00 1391.61 0 .. 63 0.63 1-52n 0.46 0.48 0.38 0.61 4.75 1.38
4.00 1391.93 0.95 0.95 1-52n 0.67 0.69 0.59 0.78 5.10 1.64
6.00 1392.19 1.21 1.21 1-S2n 0.83 0.86 0.76 0.91 5.45 1.82
8.00 1392.41 1.43 1.43 1-S2n 0.98 1.01 0.91 1.02 5.78 1.96

10.00 1392.60 1.62 1.62 1-52n 1.12 1.13 1.03 1.10 6.15 2.07
12.00 1392.86 1.81 1.88 2-M2c 1.27 1 .. 24 1.24 1.18 5.85 2.16
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• GERMANN.LST
14.00 1393.04 1.99 2.06 2-M2c 1.42 1.34 1.34 1.25 6.24 2.25
16.00 1393.23 2.19 2.26 2-M2c 1.59 1.44 1.44 1.32 6.61 2.33
16.50 1393.28 2.24 2.30 2-M2c 1.65 1.46 1.46 1.33 6.73 2.34

......~Q .e.QQ..•.!~~ ~ .~§~ .•.•.•~ .e.§~ ~ .•. ?? ..?:~~~ ~ :.QQ ~ .e. §Q ! .e. §Q ._ ! :.1~ Z:.12 ~ .e.1§ ..
E1. inlet face invert 1390.98 ft E1. outlet invert 1390.42 ft

................ ~} .e i ~} ~~ ..~~ r.Q~~ ..! !1~~ r.~ Q:. QQ.,f~ ~ J. : ! ~J.~~ ..~ !':~~! Q:.Q~ .. f~ .

***** SITE DATA **~** EMBANKMENT TOE **************
UPSTREAM STATION 0.00 ft
UPSTREAM ELEVATION 1391.03 ft
UPSTREAM EMBANKMENT SLOPE (X:1) 6.00
DOWMSTREAM STATION 149.36 ft
DOWNSTREAM ELEVATION 1390.36 ft
DOWNSTREAM EMBANKMENT SLOPE (X:1) 6.00

***** CULVERT DATA SUMMARY ************************
BARREL SHAPE CIRCULAR
BARREL DIAMETER 2.00 ft
BARREL MATERIAL CONCRETE
BARREL MANNING'S n 0.012
INLET TYPE CONVENTIONAL
INLET EDGE AND WALL GROOVED END IN HEADWALL
INLET DEPRESSION NONE

..................................................................................................................................................................
o

3

....................................................................................................................................................................

******* REGULAR CHANNEL CROSS SECTION ****************
SIDE SLOPE H/V (x:1) 4.0
CHANNEL SLOPE V/H (ft/ft) 0.003
MANNING'S n (.01-0.1) 0.025
CHANNEL INVERT ELEVATION 1390.42 ft
CULVERT NO.1 OUTLET INVERT ELEVATION 1390.42 ft

•
CURRENT DATE: 11-30-2004
CURRENT TIME: 12:03:19

FILE DATE: 11-30-2004
FILE NAME: GERMANN

******* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR
(cfs) (ft) NUMBER (ft) (f/s) (psf)
0.00 1390.42 0.000 0.00 0.00 0.00
2.00 1391.02 0.314 0 .. 60 1.38 0.10
4.00 1391.20 0.328 0.78 1.64 0.14
6.00 1391.33 0.336 0.91 1.82 0.16
8.00 1391.43 0.343 1.01 1.96 0.18

10.00 1391.52 0.348 1.10 2.07 0.19
12.00 1391.60 0.352 1.18 2.16 0.21
14.00 1391.67 0.355 1.25 2.25 0.22
16.00 1391.73 0.358 1.31 2.33 0.23
16.50 1391.75 0.359 1.33 2.34 0.23
20.00 1391.85 0.363 1.43 2.46 0.25

..................................................................................................................................................................

ROADWAY SURFACE
EMBANKMENT TOP WIDTH

. CREST LENGTH
OVERTOPPING CREST ELEVATION .

PAVED
94.00 ft
50.00 ft

1394.70 ft

•
................................................................................................................................................................
o
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FLO'J DIRECTION AND lOO-YEAR PEAK
DISCHARGE IN CFS

LEGEND
DRAINAGE SUB-BASIN In AND
DRAINAGEN AREA IN ACRES®

"16 cfs

-.......(---~---

MAPAREADRAINAGE

N

•
SCALE: 1'=1200'

)

DRAINAGE BOUNDARY

~ ROAD'JAY TO BE IMPROVED BY AMEC

:\Ellworth Channel\Germman ellsworth Drainaae\Drainaae area mao.dwa. 12/02/2004 10:04:13 AM. \\msa-fs1\Toshiba e55 P6 1st
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APPENDIX 0

WGA North Perimeter (NPC) Channel and
Armory Culvert Drain Time Calculations
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Alex Coronel

From:
Sent:
To:
Cc:
Subject:

Alex Coronel
Monday, February 21, 2005 6:46 PM
'cwr@mail.maricopa.gov'
'bao@mail.maricopa.gov'; Gregory Holverson; Robert Davies (Mesa)
Tie-in at North Perimeter Channel and H&H for Existing 48" Culvert

)

Hi Cathy,

Per your request please find our analysis of the drain pipes at the North Perimeter Channel (NPC) and further
downstream at the existing 48" pipe (Armory Culvert). We used a combination of Orifice Flow and Culvert flow equations
and made conservative, simplifying assumptions such as applying a constant tailwater depth in the Ellsworth Channel of 1
foot and using the total100-year, 2-hour volume when computing the time to drain. These assumptions are conservative
because the contributing drainage area to the NPC and Armory Culvert are much smaller than the contributing drainage
area to the proposed Ellsworth Channel therefore in all likelihood a significant portion of the runoff to the NPC and Armory
Culvert will be gone long before the peak form the Ellsworth Channel arrives. We recognize that a more appropriate
analysis would include defining an inflow/outflow/time relationship in HEC-1 for the Ellsworth Channel and coupling that
with the elevation-stage-storage relationship of the NPC and armory culvert ponding area. However we are confident that
our analysis clearly shows the need for the drain pipes and the fact that the pipes will perform their primary function as
designed.

ATTACHED PLEASE FIND THE FOLLOWING:

Sheets 5-6:
HY-8 Culvert Analysis fo

Sheet 1:
Calculation that show the required time to drain the abandoned North Perimeter Channel (NPC) using a 48 inch pipe with a
trash rack at the upstream side. A 50 % clogging factor was applied. The analysis shows that the ponding area will drain
in approximatelY)5 hours.

4./ 11-
Sti t 2-3: 17
HY-8 vert Anaysis for the 48 inch pipe at the NPC.

Sheet :
To Contributing drainage area Exhibit for Existing 48' ch pipe. inch =800 feet)

Per the analysis described above and attached to this E-mail, we will show 1 - 48 inch RGRCP with a trash rack at the inlet
and a flap gate at the outet at the tie-in with the NPC and 1 - 48 inch RGRCP with a trash rack at the inlet and NO flap
gate at the outlet at the location of the existing 48 inch armory culvert (approx station 609+15).

Please let me know if you have any questions or concerns so that we can address them in a timely manner.

Thank You,

Alex Coronel PE, CFM
AMEC E&C Services
Water Resources, Infrastructure Unit
Mesa, AZ
Phone +1 480 648 5283
Fax +1 480 830 3903
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RATIONAL METHOD CHECK FOR NORTH PERIMETER CHANNEL
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48ATNPC2.LST
1

CURRENT DATE: 0-22-2005
CURRENT TIME; 15:34:24

FILE DATE: 02-22-2005
FILE NAME: 48ATNPC2

INLET
TYPE

CONVENTIONAL)
n

.012

MANNINGRISE
eft)
2.80

SPAN
(ft)
2.80

FHWA CULVERT ANALYSIS
HY-8, VERSION 6.1D" , ,., , of i.

3 C J SITE DATA CULVERT SHAPE, MATERIAL, INLET 3
J U - II la .a II la II •• II •• Ie - ... '- II..... II II II II· - II •• II II - Ie- • - II - .... - " II II II· - II II II II II II al .II, .a al .... II II II II II Ie II II II .. aa _ •••• _ ..... N II II •• Ie II •• I ••• ".,.

3 L 3 INLET OUTLET CULVERT 3 BARRELS
) V) ELEV. ELEV. LENGTH ) SHAPE
lNO.3 (ft) eft) (ft) 3 MATERIAL
3 1 31363.34 1363.06 42.00 3 1 RCP
3 2 3

3 3 )
3 4 3

) 5 3

) 6 1

...... _ .................... _ ..................... - ......................... _...................... _ .... _................... _ ...... -- .. -............. _......

SUMMARY OF CULVERT FLOWS (cfs) FILE: 48ATNPC2 DATE: 03-04-2005

ELEV eft} TOTAL 1 2 3 4 5 6 ROADWAY ITR

~
1364.06 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1365.51 20.0 20.0 0.0 0.0 0.0 0.0 0.0 0.00 1

&),06 1366.89 40.0 40.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1367.81 50.0 50.0 0.0 ·0.0 0.0 0.0 0.0 0.00 1

\3. fJO
1371.07 80.0 74.8 0.0 0.0 0.0 0.0 0.0 4.70 17
1371.20 100.0 75.6 0.0 0.0 0.0 0.0 0.0 23.72 6
1371.30 120.0 76.2 0.0 0.0 0.0 0.0 0.0 43.14 5
1371.38 140.0 76.7 0.0 0.0 0.0 0.0 0.0 62.16 4
1371.45 160.0 77.2 0.0 0.0 0.0 0.0 0.0 81.92 4
1371.52 180.0 77.6 0.0 0.0 0.0 0.0 0.0 101.73 4
1371.58 200.0 78.0 0.0 0.0 0.0 0.0 0.0 120.14 3
1371.00 74.3 74.3 0.0 0.0 0.0 0.0 0.0 OVERTOPPING

.0 II I. I. II II II I' I' •• I' .1 '1 I' I' I' _ II _ "'·1 I' I' I. _.. .. .. II ... •• II II •• ... ••' •• •• .... ... •• •• •• •• •• •• •• •• •• •• •• •• •• •• .. •• •• _ •• _ •• •• ... ... ... •• _ •• ... •• •• •• .... .t ... a. ........ _ ._ ....

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: 48ATNPC2 DATE: 03-04-2005

HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR

1364.06 0.000 0.00 0.00 0.00
1365.51 0.000 20.00 0.00 0.00
1366.89 0.000 40.00 0.00 0.00
1367.81 0.000 50.00 0.00 0.00
1371.07 -0.003 80.00 0.50 0.63
1371.20 -0.004 100.00 0.64 0.64
1371.30 -0.004 120.00 0.62 0.52
1371.38 -0.008 140.00 1.09 0.78
1371.45 -0.006 160.00 0.87 0.54
1371.52 -0.005 180.00 0.65 0.36
1371.58 -0.004 200.00 1.88 0.94

.. _~~~ ..!C?~~~~~ ~ ;~~ ~ .. ~:. ~~~ ~~~ ..'!'9~~~~~ !~~ : .. !:. ~~? ..

2

CURRENT DATE: 03-04-2005
CURRENT TIME: 15:34:24

FILE DATE: 03-04-2005
FILE NAME: 48ATNPC2

............~~~~9~~~ ..~~~Y~ .. ~9~ .. ~~~Y~~~ .. ~ .. : .. ~.~ ~:. ~9 !;~~ ~?:' ~:. ~~ J!~~~ ~~~ ..
DIS- HEAD- INLET OUTLET

CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.

_.. ~~~~!_ ...... ~!~~ ...... S;~! ........ S;~! ...... ~~~~ ...... S~~! S!~~~ .... i!~~ ...... S!~! .. _!!e~~ .... S~~~! ..
0.00 1364.06

20.00 1365.51
0.00
2.17

0.72 O-NF
2.17 1-S2n

0.00
1.24

0.00 0.00
1.46 1.28

Page 1

1.00
1.00

0.00
7.27

0.00
0.00



48ATNPC2.LST
40.00 1366.89 3.55 3.55 5-S2n 1.92 2.09 1.95 1.00 8.76 0.00
50.00 1367.81 4.47 4.29 2-M2c 2.36 2.31 2.31 1.00 9.22 0.00
74.79 1371.07 1.73 6.60 2-M2c 2.80 2.75 2.75 1.00 12.26 0.00
75.64 1371.20 7.86 6.70 2-M2c 2.80 2.77 2.77 1.00 12.36 0.00
76.24 1371.30 7.96 6.76 2-M2c 2.80 2.78 2.78 1.00 12.43 0.00
76.74 1371.38 8.04 6.82 2-M2c 2.80 2.79 2.79 1.00 12.49 0.00
77.20 1371.45 8.11 6.87 2-M2c 2.80 2.80 2.80 1.00 12.55 0.00
77.62 1371.52 8.18 6.92 6-S2n 2.80 2.80 2.70 1.00 12.84 0.00
77.98 1311.58 8.24 6.96 6-S2n 2.80 2.80 2.70 1.00 12.90 0.00

•• •• It ., ,. •• ., " _ •• •• •• " •• •• .. •• ., I ••• 't It It ... too It _ " .. It •• It It _ _ •• A. •• '1 •• ... ... I' .. II> ,.. .. ... ... tOO •• •• •• ., _ •• too ., _ It •• _ •• ... .. _ " _ _ ... •• •• •• •• I. I. _ •• ... t.

El. inlet face invert 1363.34 ft El. outlet invert 1363.06 ft
El. inlet throat invert 0.00 ft El. inlet crest 0.00 it................. _ .. _........ - ............................................................ _ ........ _............. _...... _...................... _- ..............

SITE DATA ***** CULVERT INVERT
INLET-STATION
INLET ELEVATION
OUTLET STATION
OUTLET ELEVATION
NUMBER OF BARRELS
SLOPE (V!H)
CULVERT LENGTH ALONG SLOPE

**************
0.00 ft

1363.34 ft
42.00 ft

1363.06 ft
1
0.0067

42.00 it

***** CULVERT DATA SUMMARY
BARREL SHAPE
BARREL DIAMETER
BARREL MATERIAL
BARREL MANNING'S n
INLET TYPE
INLET EDGE AND WALL
INLET DEPRESSION

************************
CIRCULAR

2.80 ft
CONCRETE
0.012
CONVENTIONAL
SQUARE EDGE WITH HEADWALL
NONE

3

CURRENT DATE: 03-04-2005
CURRENT TIME: 15:34:24

FILE DATE: 03-04-2005
FILE NAME: 48ATNPC2

·TAILWATER............................................................................................................................................~

CONSTANT WATER SURFACE ELEVATION
1364.06

ROADWAY OVERTOPPING DATA

ROADWAY SURFACE
EMBANKMENT TOP WIDTH
CREST LENGTH
OVERTOPPING CREST ELEVATION

GRAVEL
13.00 it

100.00 it
1371.00 ft

Page 2
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Alex Coronel

From: Catherine Regester - FCDX [cwr@mail.maricopa.gov]

Sent: Wednesday, March 02,2005 1:42 PM

To: Alex Coronet

Cc: Bobbie Ohler - FCDX; Gary Shapiro - FCDX

Subject: RE: 48" Culvert at WGA Armory

Alex,

How large is the revised ponding area? If we filled it in, would we be diverting a large amount of flow or is the
ponding area/volume insignificant?

Cathy

-----Original Message-----
From: Alex Coronel [mailto:alex.coronel@amec.com]
Sent: Wednesday, March 02, 2005 1:29 PM
To: Catherine Regester - FCDX
Cc: Robert Davies (Mesa)
Subject: 48" Culvert at WGA Armory

Hi Cathy,

Per our conversation yesterday:

• Our project vertical control datum is NAVD88.
• The topography that I used for the hydrofogic / hydraulic analysis at the Armory culvert is

based on City of Mesa Vertical Datum (See attached .pdf for survey Benchmark)

I discussed the issue of Datum conversion at this location with our survey group. Our survey group
has actuaHy shot the Benchmark in question (chiseled fiX" on top of irrigation headwall at northeast
corner of Power and Ray) as part of a previous survey and recorded the same elevation (1323.04
City of Mesa Datum). As part of that same project, our survey group ran a bench loop to a GDACS
control point located at the corner of Rittenhouse and Power roads and established that there is a
0.30 foot conversion from City of Mesa Datum to NAVD88. Therefore I submit that for the analysis
that we have provided this datum shift will not have a significant effect on the results.

Furthermore, per your request I win deliver a revised ponding area exhibit to you for the proposed
(existing) 48" Armory Culvert. The revised exhibit shows that flow can indeed weir flow to the west
at an elevation of 1367.5. However we recommend that the existing 48u culvert be replaced in kind
since otherwise there will stiU be approximately 2.5 feet of ponded water at this location.

Thanks,

Alex Coronel PE, CFM
AMEC E&C Services
Water Resources r Infrastructure Unit
Mesa, AZ
Phone +1 480 648 5283
Fax +1 480 830 3903

03/04/2005 f)-II
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42ATARM.LST
1

DATE: 04-15-2005
CURRENT TIME: 15:43:37

FILE DATE: 04-15-2005
FILE NAME: 42ATARM

INLET
TYPE

CONVENTIONAL)
n

.012

MANNINGRISE
(ft)
2.40

SPAN
(ft)
2.40

AJJJ.JV1..A.A.R.PJ..AR..A.A.F.A.JJt.R.AR..f\PJ.AA..f\R.J-\F.~~~~~lfV1-.fV-l>.fVJJ,AR.AF...A.P.ARAPl..A.RA.A.F.A.AP:..AA.AR.AF...AAAR...AR.J\.AAIA.AAi..

3 C : ~~?:~ .. ~~'!.~ ~~~::~~! .. ?~~~~~. _~~'!.~~!~~~ ~~~~'!. 3
3 U
3 L 3 INLET OUTLET CULVERT 1 BARRELS
) V J ELEV. ELEV. LENGTH 3 SHAPE
lNO.3 (ft) (ft) (ft) 3 MATERIAL
3 1 31362.60 1357.70 105.11 3 1 RCP
3 2 3

3 3 3

) 4 )
3 5 1

3 6 1
......... ,_ M _ U

- If••••••• _, _ ......... I. I' •• " II II II If. 'II' •• II ......... II ............_ •••••, •••• II ., •••• If_ ...... I ••••• II •• _If •• ,_ •• I. _, •• II •• If••' •• I ••••• I_ II ....." ..., •••_ ._ I_ •••• "

SUMMARY OF CULVERT. FLOWS (cfs) FILE: 42ATARM DATE: 04-15-2005

ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1364.06 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1364.08 4.0 4.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1364.17 8.0 8.0 0.0 0.0 0.0 0.0 0.0 0.00 1

C't-b
1364.28 12.0 12.0 0.0 0.0 0.0 0.0 0.0 0.00 1

~364.53 15.0 15.6 0.0 0.0 0.0 0.0 0.0 0.00 1

.\S.~
1364.94 20.0 20.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1365.29 24.0 24.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1365.68 28.0 28.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1366.13 32.0 32.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1366.65 36.0 36.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1367.24 40.0 40.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1371.00 59.3 59.3 0.0 0.0 0.0 0.0 0.0 OVERTOPPING

............ " - II •••••1 ... I. _II •••••••• "' •••• I. II II ._ •• " •••• II ._ I. I. II II I_ ., I. II II, •••• II••• If' " ......._ .................. _ ....................................... " ..

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: 42ATARM DATE: 04-15-2005

HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR

1364.06 0.000 0.00 0.00 0.00
1364.08 0.000 4.00 0.00 0.00
1364.17 0.000 8.00 0.00 0.00
1364.28 0.000 12.00 0.00 0.00
1364.53 0.000 15.00 0.00 0.00
1364.94 0.000 20.00 0.00 0.00
1365.29 0.000 24.00 0.00 0.00
1365.68 0.000 28.00 0.00 0.00
1366.13 0.000 32.00 0.00 0.00
1366.65 0.000 36.00 0.00 0.00
1367.24 0.000 40.00 0.00 0.00

.... ::~? ..'!'~~~~~~ ~ ;~~ .. :. .. 9:. ~~9 _ ~~? ..!~~~~~~ ~~~ ~ .. !:. 9~9 .

2

CURRENT DATE: 04-15-2005
CURRENT TIME: 15:43:37

FILE DATE: 04-15-2005
FILE NAME: 42ATARM

............ ~~~~<:>~~~ .. ~~~::~ .. ~?~ .. ~t.:J~~~l!-'!. .. ~ .. : .. ~.~ ~:. ~9 ~~~~ ..~~ ~.: ~9 ~ ~~~.~ ~~~ ..
DIS- HEAD- INLET OUTLET

CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL .

.... ~~;~~_ .. _.. i;~! .. _.. ~!~! ........ J~~! ...... ~~~~ .... _!~~~ ...... S~~! .. _.. S;~t ...... !;~! .... S;~~! .... S;e~! ..
0.00 1364.06
4.00 1364.08

0.00
0.81

1.46 O-NF
1.48 I-S1f

0.00
0.33

0.00 0.00
0.66 2.40

Page 1

6.36
6.36

0.00
0.88

0.00
0.00

~. :

0-14



42ATARM.LST
8.00 1364.17 1.29 1.57 1-Slf 0.49 0.95 2.40 6.36 1.77 0.00

12.00 1364.28 1.68 1.68 I-S1f 0.59 1.17 1.30 6.36 4.80 0.00
15.00 1364.53 1.93 1.93 1-Slf 0.67 1.32 1.50 6.36 5.05 0.00
20.00 1364.94 2.34 2.34 1-S1f 0.78 1.53 1.70 6.36 5.83 0.00
24.00 1365.29 2.69 2.49 4 -FFt 0.86 1.69 0.86 6.36 16.43 0.00
28.00 1365.68 3.08 2.86 4-FFt 0.94 1.81 0.94 6.36 17.06 0.00
32.00 1366.13 3.53 3.29 4-FFt 1.01 1.94 1.01 6.36 17.74 0.00
36.00 1366.65 4.05 3.78 4-FFt 1.08 2.03 1.08 6.36 18.26 0.00
40.00 1367.24 4.64 4.33 4-FFt 1.15 2.12 1.15 6.36 18.74 0.00

........................ " ........~ .................................... - .t ......................... f.........t ......._ ......................................... '11 ..........t a.................

EI. inlet face invert 1362.60 ft EI. outlet invert 1357.70 ft
RI. inlet throat invert 0.00 ft RI. inlet crest 0.00 ft...................... _ .................. -............ -................................................... _- .................................... _.................... -

***** SITE DATA ***** CULVERT INVERT
INLET STATION
INLET ELEVATION
OUTLET STATION
OUTLET ELEVATION
NUMBER OF BARRELS
SLOPE (V/H)
CULVERT LENGTH ALONG SLOPE

**************
0.00 ft

1362.60 ft
105.00 ft

1357.70 ft
1
0.0467

105.11 ft

***** CULVERT DATA SUMMARY
BARREL SHAPE
BARREL DIAMETER
BARREL MATERIAL
BARREL MANNING'S n
INLET TYPE
INLET EDGE AND WALL
INLET DEPRESSION

************************
CIRCULAR

2.40 ft
CONCRETE
0.012
CONVENTIONAL
SQUARE EDGE WITH HEADWALL
NONE

3

CURRENT DATE: 04-15-2005
CURRENT TIME: 15:43:37

TAl LWATER

FILE DATE: 04-15-2005
FILE NAME: 42ATARM

CONSTANT WATER SURFACE ELEVATION
1364.06

ROADWAY OVERTOPPING DATA

ROADWAY SURFACE
EMBANKMENT TOP WIDTH
CREST LENGTH
OVERTOPPING CREST ELEVATION

GRAVEL
10.00 ft

100.00 ft
1371.00 ft

Page 2
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SYMBOLS NOTES:

.....

* POWER POLE wi LIGHT + WA T[R VAL V[

*-* POWER POLE wi D8L. LlGNT 0 FIRE HYDRANT

--* LIGHT POLE

<> POWER POl.E

0 POLE

~ FLAG POLE

POST

(,.. GUY ANCHOR

m TRAFFIC LIGHT

SIGN

LEGEND

VAL VE

[J UTILI TY BOX

o MANHOLE

~ SEWER MANHOLE

o STORM DRAIN MANHOLE

E3 CA TCH BASIN

.q- STREET SIGN

ROAD SICN

SAGUARO CACTUS

OCO TILL 0 CACTUS

TREE

DA TE PALM

FAN PALM

o ROCK

CATE

X spa T [L[VA TlON

BUMPER CURB

A CON TROL . POIN T

TH[ BOUNDARY INrORMA TlON SHOWN ON THIS SURVEY 15 TH[
SAME DA TA USED BY DA VlD EVANS AND ASSOCIA T[S, INC TO
PREPAR[ THE "RECORD OF SURVEY" rIL[D IN BK. 409, PC. 13,
R[CORD NO. 96 - 0036934, R[CORDS OF MARICOPA COUN TY,
ARIZONA,

ALL DIGI TAL DA TA HAS BEEN SCALED, ROTA T[D AND
TRANSLATED TO AGREE WITH THE CITY OF M[SA'S
C.I.S. DA TA BASE, HOWEVER, ALL BOUNDARY
ANNOTATION HAS BEEN SHOWN IN AGREEMENT WITH
THE GROUND M[ASUR[D DISTANCES PER TH[ ABOVE
"R[CORD or SURVEY".

BASIS OF BEARINGS GEODETIC ESTABLlSI1EO BY G.P.S.
OBSERVA TlON.

DISTANCES ARE A T GROUND AND MEASURED UNLESS
OTHERWISE NO TED.

FOUND BRASS CAP MARKED "WGA 1995"
UNLESS OTH[RWISE NOTED

FOUND BRASS CAP IN HANDHOlE

FOUND CORNER AS NOTED

CONTOURS DEPICTING SMALL DIRT MOUNDS OF ONE rOOT
OR LESS HIGH AND LESS THAN 20 F[[T IN DIAM[T[R
HA VE NO T B[[N ORA WN FOR PURPOSES OF CLARI TY

AERIAL MAPPINC DA TA SHOWN HEREON 'WAS PROVIDED
BY A[RIAL MAPPING COMPANY, INC FROM CON TROL
[STABLlSH[D BY DAVID [VANS AND ASSOCIA T[S, INC.---- BOUNDARY LINE

SeCTION LINE

-~-~ EAS[MENT LIN[

~---
CONTOUR LINE

~ EDCE OF VEGETA TlON

~ H[DG[

EDGE OF PAVEMENT

EDGE OF CONCR[ T[

-x-x..-- IMR[ r[NC[

c::::>-c:>-e>.'<'":l- BLOCK WALL

-e-e- WOOD FENCE

- ... *_ ..,,- SWAL[ LlN[ OR
[DCE OF WA TER

CHIS[LD '{}" ON TOP OF IRRICA nON f-f[ADWALL AT NORTHW[ST
CORNER OF POWER ROAD AND RA Y ROAD.
ELEVA TlON 1323.04 (CITY OF MESA DA TUM)

FAun IbrocAtJD fotocMfJlf'l
mE PIl~tJttJ fJy 'Welt
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APPENDIXP

Storm Drain Tie-in Check at Powerline
Floodway
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APPENDIXQ

Electronic Hydraulic Models

• EllsworthChannel.prj
• EllsworthExistingOT.prj
• Ellsworth_Rd_overtopping.prj

Electronic Hydrologic Model

• ELLSIO.IN




