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INTRODUCTION

The purpose of this Drainage Report is to provide documentation for the drainage
improvements as presented in the Construction Plans prepared by Cella Barr Associates
(CBA) and submitted to the Maricopa Department of Transportation (MCDOT) for the
Camelback Road Project No. 68227. The project begins just west of Utchfield Road and
extends approximately two (2) miles east, terminating just east of EI Mirage Road (Figure
1). Drainage improvements proposed for the Camelback Road Project consist of a major
interim drainage channel (North Channel), collector swales, drainage swales, culvert
drainage structures, catch basins, and storm drains.

- A drainage concept study was originally conducted for the Camelback Road channel
(North Channel) as part of a Concept Design Report prepared by the WLB Group,
entitled, "Camelback Road Channel, Concept Design Report, October 21, 1993". The
purpose of the study was to evaluate alternatives for the Camelback Road channel. The
alternatives evaluated consisted of a channel design for the 100-year, 24-hour design
storm assuming that the Colter Channel would not be built, a channel design for the
Mure 10-year, 24-hour design storm assuming that the Colter Channel is constructed and
the area between Colter Channel and Camelback Road is fully developed (Mure
condition) and channel designs for the 2-year and 5-year, 24-hour desig~ events using
existing development conditions and assuniing that Colter Channel is constructed. The
5-year, 24-hour design (Interim Design) was selected as the preferred alternative.

The existing condition 5-year, 24-hour design storm event is the basis for the Camelback
Road Interim Channel Design presented in this report.

At the direction of the Maricopa Department of Transportation, the Interim Channel DeSIgn
shall eliminate flow breakouts at Dysart Road and EI Mirage Road for the 100-year, 24
hour event and that all roadway and driveway crossing of the proposed channel are
subject to drainage criteria referenced in the Aood Control District/Maricopa County's
"Drainage Design Manual for Maricopa County". However, freeboard is not required in
the channel for the 100-year, 24-hour event.

This drainage report presents the following:

1. Updated HEC-1 hydrologic models.

2. HEC-2 hydraulic analyses for the proposed channel and associated drainage
improvements.

3. Documentation of all proposed pavement and offsite drainage system improv~ments.
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HYDROLOGIC ANALYSIS OF CAMELBACK ROAD INTERIM CHANNEL WATERSHEDS

Introduction

This section of the report presents the estimated 5-, 10- and 100-year, 24-hour design
discharges utilized to evaluate proposed drainage facilities. As previously mentioned, the
WLB Group had conducted a hydrologic analysis of the watersheds impacting the
proposed Camelback Channel alignment for the Aood Control District of Maricopa County
(FCDMC). The HEe-1 hydrologic models presented in the previous report formed the
basis for watershed modeling conducted by CSA.

Hydrologic Modeling

The HEC-1 rainfall runoff model presented in the Camelback Road Channel, Concept
Design Report, dated October 21, 1993 by the WLS Group was developed utilizing
portions of the HEC-1 model created for White Tanks/Agua Fria Area Drainage Master
Study along with criteria cited in the "Hydrologic Design Manual for Maricopa County"
(Volume I, Hydrology).

The concept design report cites the following criteria and procedures utilized in the
development of their HEC-1 model.

1. Green - Ampt soil loss rate parameters were utilized.

2. The Phoenix valley S-Graph was incorporated to calculate unit hydrographs.

3. The SCS Type II rainfall distribution was utilized.

4. Rainfall data was computed using the Hydrologic Design Manual for Maricopa County
Volume I, Hydrology (Appendix A).

5. An elliptical pattern of area reduction was utilized for rainfall reduction.

The HEC-1 models developed for the Concept Design Report were obtained 0nput data)
by CSA and revised for the 5-, 10-, and 100-year, 24-hour existing condition design event.
Watersheds previously delineated were revised to account for additional area draining to
the watersheds as a resutt of a realignment of Camelback Road. The area of watershed
numbers 504, 505, 506, 507, and 508 were increased by 1.36 acres, 1.65 acres, 3.24
acres, 2.56 acres, and 3.53 acres respectively. Watersheds impacting the Camelback
Road channel are presented in Figure 2.

Estimated peak discharges from the 5- and 100-year runoff models were utilized to
evaluate and design the proposed Camelback Road Interim Channel. Peak discharges
estimated with the 5-year model were utilized to design all collector drainage swales that
drain to the Camelback Road Interim Channel.
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Summary of Results

The HEC-1 models utilized for the Camelback Road Interim Channel are located in
Appendix B. Table 1 lists peak discharges estimated for the 5·, 10·, and 1DO-year runoff
events at key concentration points.

Concentration Q100 Q10 Q5
Point (CFS) (CFS) (CFS)

CP242A 135 59 36

CPSOO 314 127 71

CP501 394 157 86

CP502 480 184 99

CP503 505 192 102

CP504 553 207 105

CP505 602 223 110

CP506 603 222 110

CP507 654 255 135

CP508 725 294 161

CP509 721 287 156

CP510 728 283 152
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HYDRAULIC A~ALYSIS OF CAMELBACK RQAQ INTERIM CHANNEL

Introduction

The hydraulic analysis of Camelback Road Channel commences approximately 2300 feet
east of the intersection of Camelback and EI Mirage Roads (Sta. 157+59) and extends
to the west of Utchfield Road (Sta. 29+40). The proposed typical channel geometry is
characterized by a earth channel with a 5 foot bottom width and 4:1 (horizontal to vertical)
side slopes (Figure 3). The channel alignment will cross a number of roadways and
driveways that require drainage structures. The analysis models the proposed channel
and associated drainage facilities and serves as a design tool and as a evaluation of the
performance of the channel in relation to drainage design criteria sited in the FCDMC's

. MDrainage Design ManuaiMfor Maricopa County.

Study Criteria and Procedures

The following criteria and design assumptions have been employed in the hydraulic
evaluation of Camelback Road Interim Channel:

1) The U.S. Army Corps of Engineers' HEC-2 Rood Plain Analysis computer Program
(Version 4.6, Dodson and Associates) was utilized to evaluate the proposed
channel and associated drainage structures.

The channel and overbank roughness values (Mannings MnM) used in the hydraulic
computations were obtained from the MDrainage Design Manual for Maricopa
County, ArizonaM(Volume 2,Hydraulics, Table 5.11) and engineering judgement
A channel MnM value of 0.025 and overbank MnM values of 0.025 (earthen
roadwayjshoulders) and 0.045 (agriculture fields) were utilized.

3) The proposed channel is a earthen trapezoidal channel with 4:1 (horizontal-vertical)
side slopes and has a 5 foot to 45 foot bottom width. Transitions from the 5 foot
bottom width occur upstream and downstream of roadway culvert crossings.
Through the transitions, side slopes will vary. Contraction and expansion
coefficients of 0.1 and 0.3, respectively, were employed for channel reaches
between culvert roadway crossings where as values of 0.3 and 0.5, respectively,
were employed upstream and downstream of culvert roadway crossings.

4) Transition length for open-channel flow described by the U.S. Army Corps of
Engineers (1970) and in the City of Tucson Drainage Design Manual (1989) are
based on rapid flow, and may not apply (calculated entrance transition lengths
ranged from 4' to 30' and exit transition lengths range from 35 to 60 feet) to the
low velocity flow (1.0 t04.5 f.p.s.) determined for the proposed channel. Therefore,
channel transitions from the trapezoidal channel to the subject culvert are
proposed to begin (upstream) and end (downstream) at the termination of the

. headwalls of the subject culvert. Transition lengths will range from 16 to 25 feet.
It is CSA's opinion that the use of shorter or longer transition lengths will not
adversely impact flow conditions for the design event.
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• 5} The channel ~as designed/located to accommodate addition of a Mure lane
(Camelback Road ultimate buildout) without reconstruction of the channel.

6} The 5-year existing condition runoff event is the design event.

7} The difference between the water surface elevations associated with the 100-year
existing condition runoff event and top of roadway crossing shall not exceed 0.5
feet. .No flow break outs are allowed at the crossings of EI Mirage and Dysart
Roads.

8} The starting water surface elevation for the 5-year design runoff event is based on
the slope-area method.

•

9} It is unlikely that coincidental 100-year runoff events for the Camelback Road
Interim Channel and Agua Fria River will occur. Therefore, the starting water
surface elevation for Camelback Road channel for the 100-year runoff event was
estimated to be the 10-year Agua Fria River water surface elevation of 1020.6
(Agua Fria water surface elevation taken from Maricopa County, Arizona Aood
Insurance Study, December 3, 1993). The 1OQ-year Camelback Road Interim
Channel HEe-2 model was run utilizing both, the 1Q-year Agua Fria River water
surface elevation and a starting water surface evaluation determined by the slope
area method to determine which water surface elevation was controlling the
hydraulics. The Agua Fria River water surface elevation showed to be the
controlling water surface elevation.

•

10} For modeling purposes, minimum spacing between culverts is % mile, even if
culverts are not proposed at this time to accomodate potential Mure needs.

11} Approximately 500 feet upstream of the intersection of Utchfield Road and
Camelback Road, subbasin 242 A of the Camelback Road Interim Channel
watershed drains to Utchfield Road. At this point, split flow will occur, with runoff
draining down Utchfield Road to Camelback Road and across Utchfield Road to
an historic flow path. The 1Q-year peak discharge was utilized as the maximum
peak discharge draining to the Camelback Road channel at the location of the
intersection of Utchfield Road and Camelback Road.

Hydraulic Evaluation

The hydraulic evaluation for proposed conditions consisted of developing hydraulic
models for the 5-year and 1OQ-year runoff events which incorporated the proposed
channel and culverts. Table 2 and 3 lists the location and type of proposed drainage
features that were modeled for the proposed channel reach along with a summary of flow
characteristics.

Drainage improvements for the proposed channel from EI Mirage Road to outfall the are
discussed seperately in the Outfall Considerations section.
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Location J Discharge Discharge Depth of Flow Depth of Flow Average Velocity Slope Right of Way I Remarks

05 (cfs) 0100 (CfS)2 05 (tt) 0100 (tt) 2 05 (fps) Requirements 1

Sta 30+54 to I 36 59 .9 to 1.3 to 3 to 6.9 0.0051 78' 6.9 fps at proposed culvert
Sta 39+00 1.5 1.5 outlet

Sta 39+00 to 36 59 0.186 78' Drop Structure
Sta 39+10

Sta 39+10 to 36 59 0.9 to 1.2 to I 1 to 2 I 0.002 178'
Sta 49+00 3.0 4.2

Sta 49+00 to 38 59 0.272 78' I Drop Structure
518 49+10

Sta 49+10 to 36 59 1.4 1.9 2.5 0.002 78 to 88'
Sta 52+00

Sta 52+00 to 36 59 1.0 1.2 to 2.5 to 4.6 0.00785 88'
Sta 55+73 2.1 3.8

Sta 55+73 to 86 394 1.5 3.8 to .8 to 6.9 0.0082 88' 6.9 fps at proposed culvert
S18 63+67 2.7 5.5 outlet

Sta 63+67 to I 99 I 480 2.3 to 5.5 2.3 to 0.0015 88' to 100'
Sta 75+23 2.4 2.8

Sta 75+23 to 102 505 2.2 to 5.2 to 2.5 to 0.0015 100'
Sta 81+81 2.5 5.5 3.2

Sta 81+81 to 105 553 2.3 to 5.3 to 1.8 to I 0.0015 1107'
Sta 92+89 2.4 6.1 2.9

Sta 92+89 to 110 602 2.4 5.5 to 1.8 to 1 0.0015 192'
Sta 97+68 6.1 3.0

Sta 97+68 to 110 603 1.9 to 5.5 to 2.2 to I 0.0015 192'
Sta 105+21 2.5 5.7 3.5

Sta 105+21 to 135 654 1.9 to 4.7 to 3.5 I 0.0015 192'
Sta 105+47.5 2.0 5.7

Sta 105+47.5 to 135 654 2.0 to 4.7 to 3.5 to 1 0.0032 191'
Sta 120+49 2.4 6.4 4.0

Sta 120+49 to 161 725 1.5 to 3.6 to 3.6 to 1 0.00426 I 91'
Sta 133+61 2.4 6.4 4.9

Sta 133+61 to 156 to 721 to 1.4 to 3.6 to 3.6 to I 0.00165
Sta 157+59 152 728 2.6 4.5 4.9

Length extends from beck of sidewlllk to RIW IImts ISee figure 21.
2. Ten yeardischarge utilized for 100ye. flow conditions from Sta 30+64 to Sta 66+68. It is assumed that the tan Ve. diech.ge from 8Ub.ee 242A lFigure 21 will drain within the Utchfield roadway to the propoeei channai and the 100V- flow

will cross Utchfield draining to historic flow path.
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Location

Sta 25+87

Sta 30+00

Sta 56+58

Sta 63+98

Culvert Type

15"x 55' CMP

42" X 108' CMP

42" X 42' CMP

2 cell, 4' X8' X 40' cec

Up.tream Ponding Depth
0100

2.52'

3.51'

3.69'

5.54'

Up.tream Pondinll Depth
Q5

1.03'

2.84'

2.71'

2.31'

Remark.

100 year flow depth over driveway
• 0.17 foot. See Appendix L for
CUlvert performance calculations.

Downstream energy dlsslpator
required.

Downstream energy dlsslpator
required.

100 year flow spills Into
Cameback Road. Depth of Flow
• 0.5'

Sta 75+43

S18 82+36

S18 93+19

S18 97+98

Sta 105+67.5

Sta 134+17

Sta 43+30

Sta 120+96

2 cell, 5' X8' X 40' cec
2 cell, S' x 8' x 110' cec
3 cell, 4' X 8' X 6O'CeC

2 cell, 5' x 10' X 50' cec
2 cell, 5' x 8' x 40' cec
3 cell, 4' X 10' X 110' cec
42" x42' CMP

2 cell, 5' X8' X 40' cec

5.44' 2.41'

5.27' 2.27'

8.08' 2.35'

5.45' 2.45'

4.75' 1.94'

3.62' 1.46'

3.89' 2.83'

5.53' 2.10'
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Rood profiles for the proposed drainage improvements for the 5- and 100-year runoff
events are displayed on the construction drawings. The HEC-2 analysis is provided in
Appendix C. Input files on a floppy disk are provided in Appendix K.

Erosion Potential

Erosion potential of the proposed channel was evaluated utilizing Western Technologies,
Inc., Camelback Road Geotechnical Report and Table 5.1 from the Drainage Design
Manual for Maricpa County, Arizona (Volume II, Hydraulics). Permissible velocities
estimated by Western Technologies for the proposed channel range from 3.5 fps [Soil
type - Sandy Clay (Loam)] to 2.5 fps [Soil Type = Sandy Loam]. From approximately

. Sta. 30+ 00 to Sta 97+92 the permissible velocity is estimated to be 3.5 fps and from .Sta
97+92 to Sta 157+ 59 the permissible velocity is estimated to be 2.5 fps.

Estimated channel velocities for the 5-year peak discharge event for the channel reach
between Sta 30+00 and Sta 97+92 range between 1.0 and 6.9 fps, with the higher
velocities being located at the outlet of proposed 42- cmp culvert structures, and drop
structures. Velocities of 1.0 fps to 3.2 fps were estimated for channel reaches between
culvert and drop structures and, therefore, do not require erosion protection.

Estimated channel velocities for the channel reach between Sta 97+ 92 and Sta 157+ 59
for the 5-year peak discharge event range from 2.8 fps to 4.9 fps. Higher velocities tend
to be located at culvert locations, however, velocities between 3.5 fps and 4.9 were also
estimated for channel reaches between culverts. Estimated velocities are outside of the
permissible range of 2.5 fps, indicating that a channel vegetative lining may be required
for this reach to minimize channel maintenance. If lower flow velocities were obtained it
is highly unlikely that the flow could transport sediment, thus leading to greater
maintenance. It is CSA's recommendation that vegetative lining be considered for this
reach. However, McDOT has directed CSA not to specifY any channel lining at this time.--------- -- -------
There is a potential for channel erosion at culvert, storm drain lateral and spillway outlets
to the channel, and at drop structure locations within the channel. The following erosion
protection measures are proposed as a measure to mitigate potential erosion:

1. At the outlets to the proposed 42- CMP drainage structures (drainage structure Sta
30+00 and Sta 56+58) rip-rap (d50=0.5') lined channel segment extending
approximately 25' downstream of the culvert outlet are proposed. (Appendix H)

2. To minimize erosion potential upstream and downstream of box culverts rip-rap
(dso =0.5') is proposed for the transition lengths between channel bottom and box
culvert.
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3. At the location of spillway (spillways are concrete lined) outlets to the channel, the
earthem channel is proposed to be lined with rip-rap. Rip-rap (dso =0.5') shall
extend from the termination of the concrete spillway at the channel invert, extend
across the channel bottom, and up the opposite 4:1channel side slope. (Appendix
H).

4. Drop structures will require erosion protection measures. Erosion protection
measures consist of rip-rap (d50=0.5') placed at the drop structures downstream
toe as specified on the construction drawings.

5. At the outlets of storm drain laterals to the channel erosion protection measures
will be required. Erosion protection measures consist of rip-rap (d50-Q.5') placed
at each storm~~i_rl outlet as specified on the construction drawings.

Outfall Considerations

Two possible drainage outfall options for the Camelback Road Interim Channel were
identified: Option 1) Regrade and extend existing channel located adjacent to the north
of the Camelback Roadway from EI Mirage Road to the Agua Fria River; and, Option 2)
Regrade the existing channel to an existing 8' x 8' concrete box culvert located
approximately 2400 feet east of EI Mirage Road. The following design considerations are
offered for the two options identified.

1) Outfall to the Agua Fria. River would have to be accomplished by extending and
regrading the exis~ng channel to Colter Channel or to the Colter Channel outfall to the
Agua Fria River from EI Mirage Road. This outfall solution would require approximately
4500 feet of channel. The channel invert elevation at EI Mirage Road would be
approximately 1021 feet and the invert elevation at the Agua Fria River would be 1018
feet. The available grade for this option would be 0.07 percent.

2) The invert elevation of the existing 8' x 8' concrete box culvert is 1013.96 feet (drop
inlet provided).

3) The existing ground elevation adjacent to the upstream end of the existing 8' x 8'
concrete box culvert is approximately 1017 feet.

4) An access road to a sand and gravel operation is located approximately 100 feet east
of the existing 8' x 8' concrete box culvert.

5) Power line towers located east of the sand and gravel access road will limit possible
channel alignments because of required set-back distances.
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6) Either option is within the 1o-year post Waddell Dam, Agua Fria River flood plain
rHoad, Patel Associates, Inc. - ·Colter Channel Project, Recommendation Report·,
November 1992).

Given that either option is within the Agua Fria River 100-year floodplain and that the
impacts to adjacent. properties from the Camelback Road Interim Channel would be
equivalent to impacts from a 100-year flow in the Agua Fria River, CSA recommends
Option 2. The following conclusions are offered for the selection of Option 2.

1) Option 2 will require less right-of-way take than Option 1. The existing channel, in
part, can be utilized and will require approximately a 2400 foot long improved channel
segment

2) The Aqua Fria River's 10-year water surface elevation of 1020.6 feet is equivalent to
normal depth in the proposed channel for the 1OQ-year Camelback Road Interim
Channel runoff event at the location of the existing concrete box culvert. therefore,
future improvements to the properties adjacent to the Interim Channel required to
remove them from the Aqua Fria River's 1QQ-year water surface elevation will raise the
properties above the Interim Channel's 1QQ-year water surface elevation.

3) The existing 8' x 8' concrete box culvert is located within a historic flow path.

CSA met with FCDMC personnel to discuss the options identified in CSA's Initial Drainage
Report (4O% Design Submittal) for the channel outfall and to present additional information
that was requested in the progress meeting following the 40% Design Submittal review.
The following items were presented or discussed in the meeting.

1. The existing condition- 1QQ-year and 1o-year discharges from Camelback Road
- drainage system, taking into consideration split flow at Dysart and El Mirage roads,

concentrating at the 8' x 8' CSC location (proposed outfall) are 214 cfs and 123
cfs, respectively.

2. With a ponding elevation of 1020.6 feet (10-year water surface elevation for Agua
Fria River) at the 8' x 8' CSC, the 8' x 8' CSC drainage structure will convey
approximately 382 cfs (proposed 0 10 = 287 cfs, 0 100 = 728 cfs).

3. With a ponding elevation of 1022.2 feet {Agua Fria River 10-year water surface
elevation at the Colter Channel, the 8' x 8' CSC drainage structure will convey
approximately 526 cfs. Runoff from the Camelback Road Interim Channel ponding
upstream of the 8' x 8' CSC will spillinto the Colter Channel.

4. It was related that the FCDMC had obtained flowage easements for Colter Channel
in areas that flow would break-out during infrequent runoff events.
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5. FCDMC personnel also related that perpetual flowage easements have been
obtained in the floodway fringe. The total discharge·impacting the SUbject property
is used to determine the impact area or area of perpetual flowage easement.

6. Taking into consideration that the channel reach from the EI Mirage Road to the
8' x 8' cac is in the floodway fringe of the Aqua Fria River, the most practical
solution for the channel outfall is to provide minor improvements to the existing
channel that will convey frequent events and obtain perpetual flowage easements
upstream and downstream of the 8' x 8' cac drainage structure for infrequent
events.

The proposed outfall channel for Option 2 will consist of an earthen channel with 4:1 side
. slopes and varying bottom widths. From Station 134+37 LT to Station 139+16 LT the
proposed bottom width is 45 feet. From Station 139+16 LT to Station 144+16 LT the
bottom width transitions from 45 feet to 40 feet. From Station 144+16 to Station 149+16
the bottom width varies from 40 feet to 10 feel From Station 149+16 to the 8' x 8'
concrete box culvert the proposed bottom width is 10 feet. The transition in bottom width
allows the limit of flooding associated with a 100-year runoff event for the Interim Cannel
to be confined to the Agua Fria River's 10-year floodplain.

Summary of Resuhs/Design Considerations

Velocities within the channel range between 1.5 and 6.9 F.P.S. during the 5-year runoff
event. The higher velocities occur predominantly at the outlet of proposed box culverts.
Rip-rap channel protection is proposed at these locations. The 100-year runoff event will
overtop driveway/roadway culvert crossings at two locations. At Station 93+19 (129th
Avenue), the depth of flow within the intersection of 129th Avenue and Camelback Road
is approximately 0.54 feet at the proposed roadway grade (See Appendix I). At Station
63+98 the depth of flow is approximately 0.5 feet at the proposed driveway grade.

The existing channel, from EI Mirage Road to the 8' x 8' concrete box culvert, will be
modified to moderately increase its conveyance. A perpetual drainage easement will be
acqUired for this segment of the drainage system.
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PAVEMENT DRAINAGE, DRAINAGE SWALES, OFFSITE COLLECTOR SWALES AND
SPILLWAYS

Introduction

This section of the report is a summary of the hydraulic analysis of proposed drainage
improvements for the design segment of Camelback Road are in addition to interim
Channel improvements. In general,. the proposed drainage improvements analyzed for
this report consist ,of catch basins, V-shaped drainage swales, and V-shaped offsite
collector swales, side channel weir inlets and associated spillways. Drainage components
consisting of V-shaped offsite collector swales, side channel weir inlets and associated
spillways drain offsite flow into the proposed Interim Channel at various locations.

Study Criteria and Procedures

The following criteria and procedures have been employed in the evaluation of proposed
drainage facilities for the design reach.

1) The rational method described in the 1I0rainage Design Manual for Maricopa County,
Arizona (Volume I, Hydrology) has been utilized to determine 10-year design
discharges for pavement drainage employing a 1o-year runoff coeffictent IICII cap of
0.80. Rainfall intensities are presented in Appendix A. Calculation sheets for the
rational method are provided in Appendix D.

2) Catch basin location and size are based on design procedures described in the
design procedures described in the IIDesign Manualll for Maricopa County, Arizona
(Volume II, Hydraulics). Calculation sheets are provided in Appendix D.

3) Proposed earthen V-shaped drainage swales and earthen V-shaped offsite collector
swales were evaluated utilizing Manning's Equation. A Manning's IInll value of 0.025
was utilized. Dodson and Associates IIHydrocalcll (1989) program was utilized for the
analysis. Calculation sheets are provided in Appendix E.

4) Peak discharges from the 5-year existing condition runoff event from offsite
watersheds impacting the Camelback Road Interim Channel .were utilized to
evaluate/design a proposed earthen V-shaped offsite collector swales located north
and adjacent of the proposed Camelback Road Interim Channel maintenance road.
For a given V-shaped offsite collector swale reach, the 5-year peak discharges
impacting the swale was estimated by determining a unit discharge per acre, and
applying it to the number of acres impacting the reach. V-shaped offsite collector
swales drain to side weir inlets and into the Interim Channel.

Page 12
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5) At areas of concentrated swaleinflow to the Interim Channel, concrete side weir inlets

are proposed. The weir equation Q =CLy,.5 was utilized to size each weir. The
evaluation of side weir inlets is located in Appendix F. Associated spillways were
designed to be consistent with weir requirements.

6) Manning's Equation was used to estimate spillway flow conditions. A Manning's "n"
value of 0.015 was utilized. Calculation sheets are provided in Appendix H.

Summary of Results

Table 4, 5, 6 and 7 summarizes the location type and size of proposed catch basins and
lateral storm drains, earthen V-shaped drainage swales, earthen V-shaped collector

. ditches and side channel weir inlets respectively.

location Catch Basin Type Lateral Size ,,. Remarks2

S18 23+4O.23-62'RT ADOT C15.3O 18" RGRCP Use LB type grate. Catch basin located In
drainage swale.

S18 39+65.67-47'RT MAG 533-1 15· RGRCP Use 17' wing.

S18 50+65.67-47'RT MAG 533-1 15" RGRCP Use 17' wing.

Sta 58+87-47'RT MAG 533-1 15" RCRCP Use double 10' wing.

S18 64+45.45-47'RT MAG 532 30· RGRCP Catch basin in a sump condition, 100-year
discharge confined to Camelback Right of Way

S18 73+00-47'RT MAG 533-1 15· RGRCP Use 10' wing.

518 76+45-47'RT MAG 532 24" RGRCP Catch basin in a sump condition, 100-year
discharge confined to Camelback Right of Way.

S18 78+00-47'RT MAG 533-1 15· RGRCP Use 10' wing.

S18 85+69.41-7'LT MAG 532 15· RGRCP

S18 87+75.10-65'RT ADOTC15.30 24· RGRCP Use LB type grate. Catch basin located in drainage
swale. Catch basin in sump condition, 100-year
discharge confined to Camelback Right of Way.

Sta 89+45.10-7'LT MAG 533-2 15· RGRCP

S18 95+54.79-7'RT MAG 533-2 15· RGRCP

S18 132+70.64-57'RT ADOT C15.30 24· RGRCP Use LB type grate. Catch basin located in
drainage swale.

1. All lateral drain to the proposed camelback Road Channel.
2. All catch basin are designed to intercept the 010 without bypass.
3. Hydraulic grade line calculations and associated watersurface elevations are provided in Appendix D.
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Reach Location

S18 21 +45-LT to
S18 25 +67-LT2

S18 25 +67-LT to
S18 29+28-LT2

S18 20+44-RT to
S18 29+23-RT1

818 83+15-RT to
$18 86+35.41-RT3

Sta 86+35.41-RT to
Sta 87+75.1 0-RT3

8ta 87+75.1O-RT to
Sta 92+ 75.1 0-RT3

Sta 97+5O-RT to
$18 125+oo-Rr

S18 125+oo-RT to
S18 132+70.64-Rr

Maximum Velocity Depth of Depth of Slope of Flow Top
Q10a (fps) Swale (ft) Flow (ft) Swale Width (ft)

(ft/ft)1

3ets 3.0 21 0.58 0.014 1.0

Sets 3.4 2 0.7 0.014 4.2

6cfs 2.0 1 to 2 0.83 0.0081 5.0

1.5cfs 2.4 1.5 0.4 0.0144 3.2

1.5cfs 1.26 1.5 0.5 0.00262 4.4

1.5cfs 2 1.5 0.45 0.0092 3.6

11cfs 2 1.5 1.1 0.00262 11.0

11cfs 3.1 1.5 0.85 0.0088 8.5

1. Proposed V-Shaped earthem dalnage swales are located on the southskfe of Camelback Road and consist of 2:1 and
4:1 side slopes.

2; Proposed V-Shaped earthen drainage swales are located on the north side of Camelback Road and consist of 2:1 and
4:1 side slopes.

3. Proposed V-Shaped earthen drainage swales are located on the southside of Camelback Road and consist of 4:1 side
slopes.

4. Proposed V-Shaped earten drainage swales are located on the southside of Camelback Road and consist of 6:1 and
4:1 side slopes.

5. Rational method utilized. Discharge calculation sheets located In Appendix D.

6. Channel slopes are consistent with roadway slopes.
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Reach Locatlon2 Discharge Velocity Depth of Depth of Slope of Top Width
Q5 ' (fps) Swale (ft) Flow (ft) Swale (ft/ft) (ft)

Sta 61 +5O-LT to Sta 2.4 cfs 1.3 1.0 0.7 0.002 5.6
63+43-LT

Sta 64+39.4-LT to 3 to 28 cts 1.3 to 2.1 1.5 to 2 0.8 to 1.8 0.0065 to 6.4 to 14.4
Sta 74+45-LT 0.0015

Sta 76+52.5 - LT to 5 to 9 cts 1.4 to 1.6 1.5 1 to 1.2 0.0015 to 8 to 9.6
Sta 81 +97.43 0.0017

Sta 83+oo-LT to 4cfs 2.6 1.5 0.6 0.0099 4.8
Sta 84+32.5

Sta 100+00-LT to 1 to 4 cfs 1.6 1.0 0.8 0.00262 6.4
Sta 105+1o-LT

Sta106+05-LT to 4cfs 1.6 1.0 0.8 0.00262 6.4
Sta 108+oo-LT

Sta 108+oo-LT to 4cfs 2.3 1 to 1.5 0.65 o.oon 5.1
Sta 109+OQ-LT

Sta 109+oo-LT to Scts 2.0 1.5 1.1 0.0262 8.4
Sta 113+oo-LT

Sta 113+oo-LT to 8cfs 2.8 1.5 to 2 0.83 o.oon 6.6
Sta 114+oo-LT

Sta 114+oo-LT to 18 cfs 2.35 2.0 1.4 0.00262 11.2
Sta 116+80-LT

Sta 117+14-LT to 2cfs 1.35 1.0 0.6 0.00262 4.9
Sta 121 +oo-LT

Sta 121 +oo-LT to 2cts 2.1 1.0 0.5 0.008 4.1
Sta 126+oo-LT

Sta 126+OQ-LT to 6cfs 2.9 1.5 0.7 0.0096 5.7
Sta 127+oo-LT

Sta 127+00-LT to 6cfs 2.2 1.5 0.8 0.0046 6.5
Sta 131 +oo-LT

Sta 131 +oo-LT to 11 cfs 3.4 2 0.9 0.0095 7.3
Sta 132+60-LT

Sta 132+70 to 19 cfs 1.9 2 1.6 0.0015 12.5
Sta 133+62.05

ulscnarge esUmatec:llTOm Mt:v-l output Dy a ItenmnJng a unit dIS marge tor a gtven wifersneoanaapplying the unit discnarge to tne respective
area draining to the coDector swale.

2. Proposed earthen V-shaped swales are located on the northern side of the proposed maintenance road and consist of 4:1 sideslopes.
V-shaped collector swales were designed to intercept local runoff from litchfield, Dysart and B Mirage Roads•
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Location Discharge Weir Wing Flow Remarks

Q5 Length(ft) Length(ft) Depth(ft)

Sta 59+13 -LT to 86cfs 132' 5' 0.36 Weir top width: 142
Sta 60 +55-LT1 Row top width: 141

Sta 63 +3s-LT to 5cfs 5' 5' 0.35 Weir top width: 15
Sta 63 +53-LT Row top width: 13.75

Sta 74+36-lT to Sta 28 cfs 10' 9' 0.69 Weir top width: 28
74+64-LT Row top width: 27.25

Sta 76+ 41.5-LT to 9cfs 5' 6' 0.48 Welrtop width: 17
Sta 76+58.5-LT Row top width: 17

Sta 84+24.5-LT to 14 cfs 5' 8' 0.59 Weir top width: 21
Sta 84+45.5 LT Row top width: 19.75

Sta 97+10-LT to 23 cfs 10' 8' 0.62 Weir top width: 26
Sta 97+36-LT Row top width: 25.5

Sta 105+05-LT 4cfs 5' 5' 0.31 Weir Top width: 15'
to Sta 105+20-LT Row Top WIdth: 12.75

Sta 116+55-LT to 36cfs 10' 10' 0.79 Weir top width: 30'
Sta116+85-LT Row Top width: 29.75

~ta 132+SO-LTto Sta 32 cfs 10' 10' 0.74 Weir top width: 30'
132+8O-LT Row top width: 28.5

1• Weft length was C1eslgnec to mmll11lZe 100 year mp&Cl to upSl '8Ilm properues IS- AnnenCllX t).
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AIRLINE CANAL IRRIGATION SIPHON STRUCTURE

The crossing of Airline Canal with Camelback Road and the proposed Interim Channel
will require modifying an existing inverted irrigation siphon structure. The following design
procedures/assumptions were utilized in the design of the inverted siphon structure.

1. Design procedures outlined in the -Design of Small Canal Structures" (United
Department of Interior, 1978) were utilized to design the siphon structure and to
estimate headwater losses.

2. Siphon replacement will be -in kind-. Existing siphon pipe size is 45 inches diameter
Onside).Estimated siphon capacity is equal to 52cfs.

3. To meet existing siphon conditions, proposed inlet and outlet invert elevations are
consistent with existing.

4. Existing siphon inlet will remain in place. Outlet will be relocated.

5. Assume that entrance, exit and bend head losses are equivalent for existing and
proposed conditions. Therefore, the difference in head losses between existing and
proposed conditions are attributed to friction head losses due to increased length of
siphon.

The proposed inverted irrigation siphon structure will consist of 45- diameter pressure
concrete pipe. The profile of the siphon commencing at the inlet will have a negative
transition 2:1 slope extending to a point that will at a minimum provide 3 feet of cover
below the proposed Interim Channel invert, from this point the siphon will have a minimum
0.005 ft/ft slope to a point where positive 2:1 transition slope can be made to the outlet.
The total length of the siphon is estimated to be 375 feet, approximately 113 feet longer
than the existing siphon. The increase in friction head losses between existing and
proposed conditions is 0.21'. The estimated freeboard of the canal assuming a peak
discharge of 52 cfs and unrestricted flow at the outlet is approximately 1 foot. Therefore,
the available freeboard of 1 foot will accommodate the increase in head loss. Siphon
design calculation sheets are provided in Appendix I.

41729101/SSS0433R.300
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APPENDIX A

Rainfall Data



•
DURAll 2-YR 5-YR 10-YR 25-YR 50-YR 100- 500-

ON YR YR

5-Min .33 .42 .49 .58 .65 .72 .89 5-Min

10-Min .49 .64 .74 .88 .99 1.11 1.36 10-Min

15-Min .59 .80 .93 1.12 1.27 1.42 1.76 15-Min

3D-Min .79 1.06 1.25 1.52 1.72 1.92 2.39 3D-Min

1-Hr .96 1.31 1.56 1.89 2.15 2.40 3.00 1-Hr

2-Hr 1.04 1.44 1.70 2.07 2.36 2.64 3.30 2-Hr

·3-Hr 1.10 1.52 1~80 2.19 2.50 2.80 3.50 3-Hr

6-Hr 1.20 1.67 1.99 2.43 2.76 3.10 3.88 6-Hr

12-Hr 1.30 1.84 2.20 2.69 3.07 3.45 4.33 12-Hr

• 24-Hr 1.40 2.00 2.40 2.95 3.38 3.80 4.78 24-Hr

Taken from WLB's Group Camelback Road Channel Concept Design Report
(10/21/93).
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5-Year, 24-Hour Event
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FLOOD HYDROGRAPB PACKAGE IBEC-11 *
MAY 1991

VERSIO~ 4.0 .1E
~ahey F77L-EM/32 version 5.01

•
dson &Associates, Inc. *

RL E 01/19/95 TIME 20:14:13 *
***************************************
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* HYDROLOGIC ENGINEERING CENTER *
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DAVIS, CALIFORNIA 95616
* (916) 551-1748
* *
***************************************

TBIS PROGR1~ REPLACES ALL PREVIOUS VERSIONS OF HEC-I L~OWN AS BECI IJAN 73), BECIGS, HECIDB, &~D HECIKW.

THE DEFINITIONS OF VARIABLES -RTIMP- A~D -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLH INPUT STRUCTURE.
THE DEFINITION OF -&~SKK- O~ l~-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE, SINGLE EV[~T D&~GE CALCULATION, DSS:WRITE STAGE FREQUENCY,.

_ . DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN MiD A.~T INFILTRATION
~~~ KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM
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HEC-1 [~PUT PAGE 1

LI~E ID ....... 1....... 2.....•. 3...•... 4....... 5....... 6•...... 7.......8.......9...... 10

1 ID C~~ELBACI ROAD CHANNEL
2 ID MARICOPA COUNTY DEPARTME~T OF TRANSPORTATION• 3 ID FILE~~\{E CAM5EX
4 ID CBA , 241729-01 1/6/95
5 ID THIS MODEL IS FOR RAINFALL ~\{OUNT ASSOCIATED WITH 5-YEAR,24-HOUR STO~\{

6 ID
7 ID

*DIAGRA.\{
8 IT 5 300
9 10 5

10 IN 30
-11 JD 2;00 .01

12 PC .000 .005 .011 .016 .022 .028 .035 .041 .048 .056
13 PC .063 .071 .080 .089 .098 .109 .120 .133 .147 .163
14 PC .181 .204 .235 .283 .663 .735 .772 .799 .820 .838
15 PC .854 .868 .880 .891 .902 .912 .921 .929 .937 .945
16 PC .952 .959 .965 .972 .978 .984 .989 .995 LOOO
17 JD 2. 00 .27
18 JD 1.998 .45
19 JD 1.993 .59
20 JD 1.986 .12
21 JD 1.979 .85

22 KK 242A
23 KM RUNOFF FROM SUBBASIN 242A
24 BA .11

~.
25 LG .34 .18 4. 25 .39 6.00
26 UI 17. 61. 101. 153. 190. 129. 90. 41. 26. 15.
21 UI 5. 5. 5. O. O. O. O. O. O. O.
28 UI O. O. O. O. O. O. O. O. O. O.

29 KK R500
30 1."1 ROUTE FLOW FROM 242A TO 500
31 RD 2640 .004 .025 TRAP 10

32 KI 500
33 KM RUNOFF FROM SUBBASIN 500
34 BA .16
35 LG .35 .35 3.14 .31 .00
36 UI 31. 128. 196. 322. 241. 159. 18. 40. 18. 9.
31 UI 9. O. O. O. o. o. O. o. O. O.
38 Ul O. O. O. O. O. O. O. O. O. O.

39 IK CP500
40 1.'1 ADD HYDROGRAPHS AT CP500
41 HC 2

42 KK R501
43 KM ROUTE FLOW FROM 500 TO 501
H RD 800 .004 .025 TRAP 10 4

l·



HEC-l I~PUT PAGE 2

LI~E 10 ....... 1. ......2....... 3....... 4.......5....... 6.......7.......8....... 9...... 10

45 KK 501

• 46 L\f RU~OFF FROM SUBBASIN 501
47 BA .07
48 LG .35 .37 3.99 .25 .00
49 UI 21. 68. lIZ, 15Z, 95. 53. 22. 10. 4. 4-
50 UI O. O. O. O. O. O. O. O. O. O.
51 UI O. O. O. O. O. O. O. O. O. O.

52 KK CP501
53 KM ADD HYDROGRAPHS AT CP501
54 HC 2

55 KK RS02
56 KM ROUTE FLOW FROM 501 TO 502
57 RD 1150 .004 .025 TRAP 10 4

58 KK 502
59 KM RUNOFF FROM SUBBASIN 502
60 BA .08
61 LG .35 .36 3.57 .28 .00
62 UI 27. 87. 152. 169. 101. 46. 21. 7. 5. O.
63 UI O. O. O. O. O. O. O. O. O. O.
64 UI O. O. O. O. O. O. O. O. O. O.

65 KK CP502
~ 66 KM ADD HYDROGRAPHS AT CP502

-~.
67 HC 2

68 KK R503
69 KM ROUTE FLOW FROM 502 TO 503
70 RD 650 .004 .025 TRAP 10 4

71 KK 503
72 L\f RUNOFF FROM SUBBASIN 503
73 BA .03
74 LG .35 .35 3.81 .32 .00
75 UI 12. 37. 68. 59. 34, 13. 5. 2. O. O.
76 UI O. O. O. O. O. O. O. O. O. O.

77 KK CP503
78 KM ADD HYDROGRAPHS AT CP503
79 HC 2

80 KK R5M
81 L\f ROUTE FLOW FROM 503 TO 504
82 RD 1125 .0036 .025 TRAP 15

83 KK 504
84 K.),( RUNOFF FRO~ SUBBASIN 504
85 BA .0621
86 LG .34 .35 3.99 .35 LOO• 87 UI 21. 65. IlL 127. 76. 35. 16. a. 4. O.
88 UI O. O. O. O. O. O. O. O. O. O.'. - .
89 UI O. O. O. O. O. O. O. O. O. O.



1HEC-l I~PUT PAGE 3 t

LI~E ID ....... 1....... 2....... 3.•..... 4....... 5....... 6....... 7.......8....... 9...... 10

90 KK CP504• 91 K~ ADD HYDROGRAPHS AT CP504
92 HC 2

93 KK R505
94 K~ ROUTE FLOW FROM 504 TO 505
95 RD 430 .0036 .025 TRAP 15

96 KK 505
97 KM RUNOFF FROM SUBBASIN 505
98 BA .0526
99 LG .19 .27 3.95 .35 14.00

100 UI 20. 6!. 113. 99. 57. 22. 9. 3. O. O.
101 UI O. O. O. O. O. O. O. O. O. O.

102 KK CP505
103 l'! ADD HYDROGRAPHS AT CP505
104 HC 2

105 KK R506
106 l'! ROUTE FLOW FROM 505 TO 506
107 RD 1050 .0036 .025 TRAP 15

108 KK 506
109 l'! RUNOFF FROM SUBBASIN 506
110 BA .0351

~;.~g LG .35 .32 3.75 .25 .00
UI 28. 88. 79. 28. 6. O. O. o. o. O.

113 UI O. O. O. O. O. O. O. O. O. O.

114 KK CP506
115 KM ADD HYDROGRAPHS AT CP506
116 HC 2

117 KK R507
118 l'! ROUTE FLOW FROM 506 TO 507
119 RD 875 .0036 .025 TRAP 15

120 KK 507
121 l'! RUNOFF FROM SUBBASIN 507
122 BA .054
123 LG .49 .01 8.60 .11 .00
124 UI 5. 13. 25. 32. 42. 63. 58. H. 34- 26.
125 UI 16. 9. 7. 5. 2. 2. 2. 2. O. O.
126 UI O. O. O. O. O. O. O. O. O. O.

127 KK CP507
128 K~ ADD HYDROGRAPHS AT CP507
129 HC 2

•-.
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SCH~~T[C D[AGlt~ OF STR[l~ NETWORK
~PUT

UNE (V) ROUnNG

,.- (.) CONNECTOR

• 242A
V
V

29 R500

32 500

39 CP500 .
V

- V
42 R50l

(---» DIVERSION OR PUMP FLOW

«---) RETURN OF DIVERTED OR PUMPED FLOW

45 501

52 CP501 .
V
V

55 R502

~.
-:- .'

65

68

71

502

CP502 .
V
V

R503

503

77 CP503 ............
V
V

80 R504

83 504

90 CP504 ............
V
V

93 R505

'. •36 . 505

)2 CP505 ............



v
V

105 RS06

/' . 506e
114 CP506 ......•...•.

V
V

117 RS07

120 507

127 CPS07 .•.•...•....
V
V

130 R508

133 508

141 CP508 ••....••.•..
V
V

144 R509

[4e 509

153 CP509 ............
V
V

156 R510

159 510

165 CP510 ............

1*) RUNOFF ALSO COMPUTED AT THIS LOCATIO~

.e
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FLOOD BYDROGRAPB PACKAGE IBEC-l)
MAY 1991

VERSIO~ 4.0.1E
~ahey F77L-E~/32 version 5.01

•
Odson &Associates, Inc.
TE 01/19/95 TIME 20:14:13

,tttt•••ttttt*t******t ••****tl*tt*t.*tt.

U.S. Al~Y CORPS OF E~GINEERS

HYDROLOGIC ENGI~EERING CENTER
609 SECOND STREET t

DAVIS, CALIFORNIA 95616 •
(916) 551-1748 t

• t
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Ck~LBACK ROAD CHANNEL
MARICOPA COUNTY DEPARTMENT OF TRANSPORTATION
FILENA.~ CA.~5EX

CBA I 241729-01 1/6/95
THIS MODEL IS FOR RAINFALL A.~OUNT ASSOCIATED WITH 5-Y[~,24-HOUR STO~~

9 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL O. HYDROGRAPH PLOT SCALE

MINUTES IN COMPUTATION INTERVAL
STARTING DATE
STARTING TIME
NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE
ENDING TIME
CENTURY MARK

5
1 0

0000
300

2 0
0055

19

HYDROGRAPH TIME DATA
NMIN

IDATE
!TIME

NQ
NDDATE
NDTIME
ICENT

IT

..,-

::..•.
~.

COMPUTATION INTERVAL 0.08 HOURS
TOTAL TIME BASE 24.92 HOURS

ENGLISH UNITS
DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

SQUARE MILES
INCHES. ...- .._ " __'~~""_
FEET
CUBIC FEET PER SECOND
ACRE-FEET
ACRES
DEGREES FAHRENHEIT

11 JD

12 PI

INDEX STORM NO. 1
STRM 2.00 PRECIPITATION DEPTH
TRDA 0.01 TRANSPOSITION DRAINAGE AREA

PRECIPITATION PATTERN
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0:00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00



v.Uti U.uU 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.06 0.06
0.06 0.06 0.06 0.06 0.01 0.01 0;01 0.01 0.01 0.01

• 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

17 -JD . INDHX ST01~ NO. 2 ';-"0' ..-~"-i:;J,:l;:~~7~:'-"----~~~Tf?~f:W~:;'~?'-~oI"'1.. ,:, i~"''''':~ -'~:o.'_;:::;;;f,;:t.;'!"'~.~,"~": ~·:-~~·~<Sif ..~~...~~::c~~?~~.~~?-:-t~·F..,~'W'l1.';;;·$~,:~-r~~-~·~;o>.~,

STlUI 2.00 PRECIPITATION DEPTH
TRDA 0.27 TRANSPOSITION DRAINAGE AREA

o PI- PRECIPITATION PATTmt~

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 9.00 ,0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

r:-' 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

• 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0. 00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.06 0.06
0.06 0.06 0.06 . 0.06 0.01 - 0.01 0.01 0.01 0.01 0.01
0.01 0.01 __ ._0.OL ____O.1l1_._._.'·n.'01,~..(,.0.,01~*.,., ..._.O.OO ,.,<.....-~.GQ....,.......-~.OO~·-~4.90-- .. ··<~c<· ..·_·--- , .",~-- --
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

~. INDEX ST01~ NO. 3
STR~ 2. 00 PRECIPITATIO~ DEPTH'- TRDA 0.45 TRANSPOSITION DRAINAGE AREA

oPI PRECIPITATION PATTER~

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00



0.00 0.00 0.00 0.00 0.00 . 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

• 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.06 0.06
0.06 0.06 0.06 0.06 0.01 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 '0.00''''-'' 0.00 '-:' 0.00 '--"':- 0.0O",o;;~~l."OU·""'Ui·''''O~OO''':C-·-~O:O O--"'~~'~O .CO0,;::...~r'o""-F[llr~'~"""";o,o<?";;;""""",, ~~ .. c·:. -•.

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

19 JD

~.
o PI

•

INDEX STORM NO. 4
STRM 1.99 PRECIPITATION DEPTH
TRDA 0.59 TRANSPOSITION DRAINAGE AREA

PRECIPITATION PATTERN
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00' 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00' - '0.00 0.00- - -. 0.00 ·0>···0.00-·-····0.00 -----·-0.00-·,,·0.00.---·0.00

.0.00 _..,. 0.00 -"--_O.OO_~, ..O.O~_O.OO-=~j.OD.-O,,,OL-..QI-OO 0.00 0.00
..-'- - ..-- ".. -. ..~ - ." - ~~- l!Jl.~.... :;;s.!k ...'" .:C:C<.j'~~:-""'Q"'"-....,.';,~-:".~....:.-...--

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00' -0.00 -
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.06 0.06
0.06 0.06 0.06 0.06 0.01 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00



V.uti 0.00 0.00 0.00 0.00 0.06 0.06 . 0.60

26 JD INDEX SrOR~ NO. 5
STJL~ 1.99 PRECIPITATIO~ DEPTH
TRDA 0.72 TRANSPOSITIO~ DRAINAGE AREA

• PRECIPITATION PATTERN
0.00 0.00 0.06 6.06 0.00 0.06 0.00 0.00 0.00 0.66
0.00 0.00 0.00 6.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 6.60 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.06 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.06 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 6.00 0.00 0.00 0.00 0.00 0.06 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.60 0.00' 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 6.00 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 """"'l'Q>J.J,.,~..,.=,~,"~:;OJ.~,.,.,~""O~! ..OJ:;;.",_~,,,:.O~~Q.t_~""'''''<''''''''~_;~"'''''''''':''':'''''co.06 ~·"'-O.-06·~~· '0:'01'

"

"0:'01"0.06 0.06 '0:01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 6.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 "
0.00 0.00 0.00 0.00 0.00 0.06 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.06 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.06 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

c 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

~-.
0.00 0.00 0.00 0.00 0.06 0.00 0.00 0.06 0.00 0.00
0.00 0.00 0.06 0.00 0.00 0.00 6.00 0.00 0.00 0.60
0.60 0.00 0.00 0.00 6.60 0.00 0.06 0.00 0.00 0.00
0.00 0.00 0.00 0.06 0.00 0.06 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

21 JD INDEX SrOR~ NO. 6
STJL~ 1. 98 PRECIPITATION DEPTH
TRDA 0.85 ~~SPOSITION DRAINAGE AREA

.. ' .. _-_." ._--- _..~ .............-._.. - . -. - -.-_.~"'_... _- ......._~-_.- .. -.~..

oPI PRECIPITATION PATTERN_.___ ,_~<" .- ,.~,..~,~~~::*~'Btr~{Ii~!,.;-,,~S-~...f""~~~"'~~ _'<v- __-. '-''-'-'''~-''''''''''''''''''''••'-;~~''>~-•. - - p

0.00 0.00 0.00 0.00 '0 :6'0 11.0'6 '0.0'0 0.00 0.00 0.00
0.00 0.00 0.00 0.00 6.06 6.00 6.60 0.00 0.00 0.00
0.00 0.00 0.60 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0'.00 0.00 0.00 0.06 0.00 0.00 0.00 0.00 0.00 0.00
6.06 0.00 6.06 6.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.06 0.06 0.00 0.00 0.00 0.00
0.00 0.00 0.00 6.00 0.06 0.06 0.00 0.00 0.00 0.00
0.00 0.00 0.00 6.06 0.00 6.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 6.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.06 0.00 0.06 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 6.00 0.00 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.06 0.06

•• 0.06 0.06 0.06 0.06 0.01 6.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 6.01 0.01 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 6.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 6.00 0.00 0.00 0.00 0.00



0.00 O.UU U.oU 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 O. Ott 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00e 0.00 0.00 0.00 0.00 0.00 0. 00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0. 00 0.00 0.00 0.00 0.00 0.00 0.00

·..e





2 CO~BI~ED AT CP50R 125. 12.2S 90. 23. 22. 0.14

ROUTED TO R509 706. 12.33 90. 23. 22. 0.7(

• HYDROGRAPH AT 509 14. 12.00 6. 2. 2. 0.07
i

2 COMBI~ED AT CP509 721. 12.33 96. 24, 24, 0.81

ROUTED TO R510 697. 12.42 96. 24, 24. 0.81

BYDROGRAPH AT 510 42. 12.25 5. 1. 1. 0.06

2 COMBINED AT CP510 728. 12.42 100. 25. 25. 0.87

,
........-

•l
.\



(MIN) (CFS)

./ . ISTAQ

•
ELE~ENT DT

SU~~ARY OF KI~E~TIC wAVE - ~USKI~GU~-CU~GE ROUTI~G

(FLOW IS DIRECT RU~OFF WITHOUT BASE FLOw)
I~TERPOLATED TO

COMPUTATION INTERVAL
PEAK TIME TO VOLu~E DT PEAK TIME TO

PEAK PEAK

(MIN) (IN) (MIN) (CFS) (MIN)

VOLUME

(IN)

-_.-.-...-..--~

FOR STO~~ : 1 STORM AREA (SQ 1'11) : 0.01
R500 MANE 5.00 35.79 740.00 0.35 5.00 35.79 740.00 0.35

lNTINUITY SUMMARY (AC-FT) - INFLOW:0.2055E+01 EXCESS:O.OOOOE+OO OUTFLOW:0.2052E+01 BASIN STORAGE:0.5583E-02 PERCENT ERROR: -0.1

FOR STO~~ : 2 STORM AREA (SQ 1'11) : . 0:27
. R500 MA.~E 5.00 35.79 1(0.00 0.35 5.00 35.79 740.00 0.35

FOR STORM: 3 STORM AREA (SQ MI) : 0.(5
R500 MANE 5.00 -35.67 740.00 0.35 5.00 35.67 740.00 0.35

NrINUITY SUMMARY (AC-FT) - INFLOW:0.2049E+01 EXCESS:O.OOOOE+OO OUTFLOW:0.2045E+01 BASIN STORAGE:0.5519E-02 PERCENT ERROR: -0.1

~

: . • FOR STORM: 4 STORM AREA (SQ lH.) :
~ R500 MANE 5.00 35.37

. 0.59
740.00 0.35 5.00 35.37 140.00 0.35

~INUITY S~~ARY (AC-FT) . INFLOW:O.2033E+01 EXCESS:O.OOOOE+OO OL~FLOW:0.2030E+01 BASIN STORAGE:0.5571E-02PERCENT ERROR: -0.1

FOR STORM: 5 STORM AREA (SQ MI) : 0.72
R500 MANE 5.00 34.95 140.00 0.34 5.00 34.95 740.00 0.34

FOR STO~~ : 6 STO~~ AREA (SQ 1'11) : 0.85
R500 ~~NE 5.00 34.52 740.00 0.34 5.00 34.52 740.10 0.34

~INUITY S~~Y (AC-FT) - INFLOW:O.1989E+01 EXCESS:O.OOOOE+OO OUTFLOW:0.1987E+01 BASIN STORAGE:0.5545E-02 PERCENT ERROR: -0.1

FOR STORM: 1 STORM AREA (SQ MI) : 0.01
R501 MANE 3.33 69.67 736.91 0.26 5.00 67.77 735.00 0.26

..• SUMMARY (AC-FT) - INFLOW:0.3736E+Ol EXCESS:O.OOOOE+OO OUTFLOW:0.3733EtOl BASIN STORAGE:0.2425E-02 PERCENT ERROR: 0.0
'-.

FOR STORM: 2 STORM AREA (SQ MI) : 0.27
R501 MANE 3.33 69.67 736.91 0.26 5.00 67.7; 735.00 0.26



ITINUITY SUMMARY IAC-FT} - I~FLOW:0.3736E+OI EXCESS:O.OOOOE+OO OUTFLOW:0.3733E+OI BASI~ ST01\GE:0.2425E-02 PERCE~T ERROR: 0.0

FOR ST01'4 : 3 ST01'4 AREA ISQ HI) : 0.45
R50I MANE 3.34 69.54 737.73 0.26 5.00 67.62 735.00 0.26

•irINUITY SUMMARY IAC-FT) - INFLOW:0.3723E+OI EXCESS:O.OOOOE+OO OUTFLOW:0.372IE+01 BASIN STORAGE:0.2510E-02 PERCENT ERROR: 0.0

FOR STOl'4 : 4 ST01'4 AREA ISQ MI) : 0.59
R501 MANE 3.35 68.44 736.47 0.26 5.00 66.63 735.00 0.26

iTINUITY SUMMARY IAC-FT) - INFLOW:0.3686E+Ol EXCESS:O.OOOOE+OO OUTFLOW:0.3683E+Ol BASIN STORAGE:0.2463E-02 PERCENT ERROR: 0.0

FOR STORM: 5 STOl'4 AREA ISQ MI) : 0.72
R50I MANE 3.36 67.07 736.05 0.25 5.00 65.50 735.00 0.25

ITINUITY SUMMARY IAC-FT) - INFLOW:0.3637E+Ol EXCESS:O.OOOOE+OO OUTFLOW:0.3634E+Ol BASIN STORAGE:0.2496E-02 PERCENT ERROR: 0.0

FOR STOl'4 : 6 STOl'4 AREA ISQ MI) : 0.85
R50I MANE 3.37 66.05 739.04

,...,~, .

0.25 5.00 64.60 740.00 0.25

ITINUlTY SUMMARY IAC-FT) - INFLOW:0.3588E+OI EXCESS:O.OOOOE+OO OUTFLOW:0.3585E+Ol BASIN STORAGE:0.2352E-02 PERCENT ERROR: 0.0

~.OR STOl\( : 1 STORM AREA ISQ MI) : 0.01
R502 MANE 4.54 85.22 739.57 0.26 5.0. 84.43 740.00 0.26

ITINUITY SUMMARY IAC-FT) - INFLOW:0.4653E+OI EXCESS:O.OOOOE+OO OUTFLOW:0.4650E+OI BASIN ST01~GE:0.4288E-02 PERCENT ERROR: 0.0

FOR STOl\( : 2 STOl\( AREA ISQ MI) : 0.27
~._"_.~,. R502 ~-~NE---·"---~4 ;54---'~85;l2~"""39 :-51----M&-..-.S:-Ot--i4 ;'0-148:00---,--"0 ;26 ...._......-.~._.-.

fINUITY SUMMARY IAC-FT) - INFLOW:0.4653E+01 EXCESS:O.OOOOE+OO OUTFLOW:0.4650E+Ol BASIN STORAGE:0.4288E-02 PERCENT ERROR: 0.0

FOR ST01\( : 3 STO~\( AREA(SQ MI) : 0.45
R502 MANE 4.54 84.05 740.07 0.26 5.00 84.01 740.00 0.26

ITINUITY Silll'lARY IAC-FT) - INFLOW:0.4629E+01 EXCESS:O.OOOOE+OO OUTFLOW:0.4626E+Ol BASIN ST01~GE:0.4274E-02 PERCENT ERROR: 0.0

FOR STORM: 4 ST01\( AREA ISQ MI) : 0.59
R502 MANE L56 83.08 738.26 0.25 5.00 81.22 740.00 0.25

"'~ SUMMARY (AC-FT) - INFLOj:0.4572E+Ol EXCESS:O.OOOOE+OO OUTFLOW:0.4569E+Ol BASI~ ST01\GE:0.4222E-02 PERCE~T ERROR: 0.0

FOR STORM: 5 STOl'4ARt\ ISQ MI) : 0.72
R502 MANE 4.58 80.44 736.98 0.25 5.00 79.i3 740.00 0.25



iJrINUITY SUMMARY IAC-FT) - INFLOW:0.4499E+01 EICESS=O.OOOOE+OO OUTFLOW:0.4496E+01 BASI~ STORAGE:0.4307E-02 PERCENT ERROR: 0;0

•
FOR STO&~ : 6 STORM AREA ISQ MI) :

R502 MANE 4. 60 81. 14
0.85

739.88 0.25 5.00 80.93 740.00 0.25

'NTINUITY SUMMARY (AC-FT) - INFLOW:O.4463E+01 EICESS:O.OOOOE+OO OUTFLOW:0.4460E+Ol BASIN STORAGE:0.4224E-02 PERCENT ERROR: 0.0

FOR STORM : 1 STORM AREA ISQ HI) : 0.01
R503 MANE 2.46 98.86 736.73 0.25 5.00 96.94 740.00 0.25

NTlNUITY SUMMARY IAC-FT) - INFLOW:0.5674E+01 EICESS:O.OOOOE+OO OUTFLOW:0.5671E+01 BASIN STORAGE:0.2598E-02 PERCENT ERROR: 0.0

FOR STORM: 2 STORM AREA ISQ HI) : 0.27
R503 MANE 2.46 98.86 736.73 0.25 5.00' 96.94- ~ 740.00· 0.25

,~.'...--_., ·0-<;5<... '>-...-:0" ~ ,-., .~._:,"_•.~.. , __~_ • "M.~

NTINUITY SUMMARY (AC-FT) - INFLOW:0.5674E+01··EICESS=0.0000E+00 OUTFLOW:0.5671E+01 BASIN STORAGE:0.2598E-02 PERCENT ERROR: 0.0

FOR STORM: 3 STO&~ AREA (SQ HI) : 0.45
R503 MANE 2.47 98.11 737.48 0.25 5.00 96.63 740.00 0.25

~.T\qrITY SUMMARY (AC-FT) - INFLOW:0.5650E+01 EICESS:O.OOOOE+OO OUTFLOW:0.5647E+01 BASIN STORAGE:0.2577E-02 PERCENT ERROR: 0.0

c,eFOR S!ORIl 'I STORM ARI!A ISQ MI} , 1.59
R503 MANE 2.48 95.72 138.34 0.25 5.00 94.21 735.00 0.25

~TINUITY Sl~ARY IAC-FT) - INFLOW:0.5549E+01 EICESS:O.OOOOE+OO OUTFLOW:0.5546E+01 BASIN STORAGE:0.2575E-02 PERCENT ERROR: 0.0

"~~ .. FOR STORM..: --5-STORMAREA (SQ -MIt"'C--t-f'1),(~f,jiV~~ ...~~~k'lt~~ f~';(';';"'- - -_"", :3.?,- ~--_.•._.~---_.-~--_.__.

....~,. .R503 ~~---,}" ..4J~l~~Je~~M;:;;;;~.I!i~Aj.~ ..;&;J.~~~~.~~;~~~'t,

ITINUITY SUMMARY (AC-FT) - INFLOW:0.5464E+01 EICESS:O.OOOOE+OO OUTFLOW:0.5461E+01 BASIN STORAGE:0.2577E-02 PERCENT ERROR: 0.0

FOR STORM: 6 STO&~ AREA (SQ MI) : 0.85
R503 MANE 2.49 93.86 738.H 0.24 5.00 92.45 740.00 0.24

ITINUITY SUMMARY (AC-FT) - INFLOW:0.5442E+01 EICESS:O.OOOOE+OO OUTFLOW:0.5439E+01 BASIN STORAGE:0.2568E-02 PERCENT ERROR: 0.0

FOR STORM : 1 STO&~ AREA (SQ MI) : 0.01
R504 MANE 4.58 99.60 742.39 0.25 5.00 99.29 740.00 0.25

\-e
ITINUITY SUMMARY IAC-FT) - INFLOW:0.5939E+01 EXCESS:O.OOOOE+OO OUTFLOW:0.5935E+Ol BASIN STORAGE:0.5642E-02 PERCENT ERROR: 0,0

FOR STORM: 2 STOi~ AREA ISQ MI) : 0.27



R5\}4 ~ANE 4.58 99.60 742.39 0.25 5.00 99.29 740.00 0.25

~TINUITY SUMMARY (AC-FT) - INFLOW:0 .. 5939E+Ol EICESS=O.OOOOE+OO OUTFLOW:0.5935E+Ol BASIN STO!~GE=0.5642E-02 PERCENT ERROR= 0.0

•
FOR STOl~ =3 STORM AREA (SQ MI) =

R504 MANE 4.59 100.80
0.45

739.14 0.25 5.00 100.28 740.00 0.25

~TINUITY SUMMARY (AC-FT) - INFLOW=0.5949E+Ol EICESS=O.OOOOE+OO OUTFLOW:0.5946E+Ol BASIN STORAGE:0.5649E-02 PERCENT ERROR: 0.0

FOR STO~~ =4 STORM AREA (SQ MI) = 0.59
R504 MANE 4. 62 98.42 739.00 0.24 5.00 97.80 740.00 0.24

~TINUITY SUMMARY (AC-FT) - INFLOW=0.5837E+Ol EICESS=O.OOOOE+OO OUTFLOW:0.5833E+01 BASIN STORAGE=0.5642E-02 PERCENT ERROR= 0.0

FOR STO!~ =5 STOl~ AREA (SQ MI) = 0.12
- R504 MANE 4. 65 96.90 139.52 0.24 5.00 96.52 140.00 0.24

iTINUITY SUMMARY (AC-FT) - INFLOW=0.5151E+01 EXCESS=O.OOOOE+OO OUTFLOW:0.5754E+01 BASIN STORAGE:0.5621E-02 PERCENT ERROR= 0.0

FOR STORM: 6 STORM AREA (SQ MI) = 0.85
R504 HANE 4,66 95.91 740.81 0.24 5.00 95.01 140.00 0.24

0.245.00 104.43 140.000.24

~,:,. ....;.

~ SUMMARY (AC-FT) - INFLOW=0.5114E+01 EICESS=O.OOOOE+OO OUTFLOW:0.5112E+01 BASIN STORAGE:0.5626E-02 PERCENT ERROR= -0.1

FOR STORM: 1 STORM AREA (SQ MI) = 0.01
R505 MANE 1. 74 104.43 739.99

lTINUITY SUMMARY (AC-FT) - INFLOW=0.6433E+01 EICESS=O.OOOOE+OO OUTFLOW=0".6431E+01 BASIN STORAGE:0.2185E-02 PERCENT ERROR= 0.0

iTINUITY SIDh~Y (AC-FT) - INFLOW=0.6433E+01 EICESS=O.OOOOE+OO OUTFLOW=0.6431E+01 BASIN STORAGE:0.2185E-02 PERCENT ERROR= 0.0

FOR STO~~ : 3 STO~~ AREA (SQ MI) : 0.45
R505 MANE 1.13 105.41 .739.69 0.24 5.00 105.39 740.00 0.24

iTINUITY SUMMARY (AC-FT) - INFLOW:0.6469E+01 EICESS=O.OOOOE+OO OUTFLOW:0.6467E+01 BASIN STORAGE=0.2185E-02 PERCENT ERROR= 0.0

FOR STO!~ =4 STORM AREA (SQ MI) : 0.59
(. R505 MANE 1. 74 103.03 739.85
'.

0.23 5.00 103.00 740.00 0.23

TlNUITY SU~MARY (AC-FT) - INFLOw:0.6342E+Ol EXCESS:O.OOOOE+OO OUTFLOW:0.6340E+Ol BASIN STORAGE:0.2181E-02 PERCENT EPlOR: 0.0



rUn ~lU~~ = ~ ~IU~' AReA I~~ ~lj : 0.12
R505 ~~K 1.75 101.50 741.03 0.23 5.00 101.45 740.00 0.23

0.23740.0099.415.000.23
0.85

740.88

ONTINUITY SUMMARY (AC-FT) - INFLOW:0.6266E+01 EICESS:O.OOOOE+OO OUTFLOW:0.6264E+01 BASIN STORAGE:0.2176E-02 PERCENT ERROR: 0.0

.' • FOR STOILl4 : 6 STOILl4 AREA ISQ lH) :
R505 MANE 1. 76 99.81

ONTINUITY SUMMARY (AC-FT) - INFLOW:0.6210K+Ol EICESS:O.OOOOE+OO OUTFLOW:0.6209E+Ol ·BASIN STORAGE:0.2113E-02 PERCENT ERROR: 0.0

FOR STORM: 1 STOILl4 AREA ISQ MI) : 0.01
R506 MANE 4.17 110.94 741.65 0.26 5.00 109.~3 740.00 0.26

)NTINUITY SUMMARY (AC-FT) - INFLOW=0.7802E+01EXCESS:0.0000E+00 OUTFLOW:0.7191E+Ol BASIN STORAGE:0.5322E-02 PERCENT ERROR: 0.0

FOR STORM: 2 STOlUI AREA ISQlH) :'[27'
R506 KANE 4.17 110.94 141.65 0.26 5.00 109.63 140.00 0.26

INTINUITY SUMMARY IAC-FT) - INFLOW:0.7802E+Ol EXCESS:O.OOOOE+OO OUTFLOW:0.7797E+01 BASIN SrORAGE:0.5322E-02 PERCENT ERROR: 0.0

FOR STORM =3 STORM AREA ISQ MI) = 0.45
R506 MANE 4.16 112.36 739.78 0.26 5.00 112.31 740.00 0.26

e-"
~~ SUKMARI lAC-IT) - IMFLOW,0.T830K.OI KICKSS'O:OOOOK.OO OOTFLOW,0.T831K.OI KASIN STORAGE'0.S3ITK-!! PKBCKMI KBROO' 0.0

FOR STORM: 4 STOIL'4 AREA (SQ MI) : 0.59
R506 MANE LIS 109.93 740.H 0.26 5.00 109.11 740.00 0.26

fTINUITY SUMMARY (AC-FT) - INFLOW:O.1699E+Ol EXCESS:O.OOOOE+OO OUTFLOW=0.1693E+Ol BASINSTORAGE:0.5310E-02 PERCENT ERROR: 0.0
~ ... -_"!..__ . _ ,.. • _ '''--~~__'''''' __ ''' '.''''''' ''_'.' ," _ 1 .l1li''''.4'.'.''''' __ ._-' .• i;ol~~ 111 ''!lila''''.'; ~ Ai ....'.~~_l'>!"_... _ ....i'tfC'~!i~M'...,. • • , ,la. 1fl ...........~'*.._ ...>'-· ... --~

NiINUITY SUMMARY IAC-Fr) - INFLOW=O.7620B+Ol BICESS:O.OOOOB+OO OUTFLOW=0.7616B+Ol BASIN STORAGB:0.5294B-02 PERCBNT ERROR: 0.0

FOR STORM: 6 STOIL'4 AREA (SQ MI) : 0.85
R506 KANE 4.23 105.50 743.83 0.25 5.00 105.49 140.00 0.25

~TINUITY SU!~ARY (AC-FT) - INFLOW:O.7552E+01 EICESS:O.OOOOE+OO OUTFLOW:0.7547E+01 BASI~ STORAGE:0.5278E-02 PERCENT ERROR: 0.0

.•FOR STORM: 1 STORM AREA (SQ MIl =
~. R507 MANE 3.49 108.83

0.01
742.61 0.26 5.00 108.63 745.00 0.26

iTINUITY Sl~~ARY IAC-FT) - INFLOW:0.8249E+01 EXCESS:O.OOOOE+OO OUTFLOW:0.8245E+01 BASI~ STORAGE:0.4482E-02 PERCENT ERROR: 0.0



FOR ST01~ : 2 ST01~ AREA (SQ ~I) : 0.21
R507 MA~E 3.49 108.83 742.61 0.26 5.00 108.63 745.00 0.26

YTlNUITY SIDt~Y (AC-FT) - INFLOW:0.8298E+Ol EXCESS:O.OOOOE+OO OUTFLOW:0.8293E+01 BASIN STORAGE:0.4481E-02 PERCENT ERROR: 0.0

FOR STO~~ : 4 ST01~ AREA (SQ MIl: 0.59
R507 MANE 3.49 108.96 743.55 0.25 5.00 108.32 745.00 0.25

iTINUITY SIDt~Y (AC-FT) - ·INFLOW:0.8154E+01 EXCESS:O.OOOOE+OO OUTFLOW:0.8149E+01 BASIN STORAGE:0.4446E-02 PERCENT ERROR: 0.0

FOR STO~~ =5 STORM· AREA (SQ MI) : 0.72
R507 M&~E 3.50 106.55 745.63 0.25 5.00 106.52 745.00 0.25

ITINUITY SUMMARY (AC-FT) - INFLOW:0.8075E+01 EXCESS:O.OOOOE+OO OUTFLOW=0.8071E+01 BASIN STORAGE:0.4430E-02 PERCENT ERROR: 0.0

0.255.00 104.79 745.000.25
. FOR STORM: 6 ST01~ AREA (SQ MI) : 0.85

"'."~ R507 MANE 3.53 105.19 744.17
~_:.

iTlNUITY SUMMARY (AC-FT) - INFLOV=0.7998E+01 EXCESS=O.OOOOE+OO OUTFLOW=0.7994E+01 BASIN STORAGE=0.4454E-02 PERCENT ERROR= ·0.0

FOR STORM =1 STORM AREA (SQ MI) = 0.01
R508 MANE 5.00 136.30 750.00 0.29 5.00 136.30 750.00 0.29

TINUITY "SIOOfARY-·fAC"FTt"'="1ffFLOY:~:10%OEfn%nCESS=tl ;OlJOomr'OutFrOV;r:l~20E+o1-BIslr SfORAGE:l96i8E:0"2PERCE~hEiOR:- -"~O .1---~----~·_·'-~

""":'!ii~· ••'7~"'o.t;;~:O>~'~~1\'!!':~'S~'$~~~$#;!.~·._;._~.:~'~c,~",-,:,-%jlt_<~-; ... ·-'.·~,~.~"~,~~.I!J·.JlJ~~'.:t~~"'.,._~~,,,·

FOR STORM =2 ST01~ AREA (SQ MI) = 0.27
R508 MANE 5.00 136.30 750.00 0.29 5.00 136.30 750.00 0.29

flNUITY SIDl~Y (AC-FT) - INFLOi:0.1020E+02 EXCESS=O.OOOOE+OO OUTFLOW=0.1020E+02 BASIN STORAGE=0.9678E-02 PERCENT ERROR= -0.1

FOR STORM: 3 STO~~ ~\(SQ MI) = 0.45
R508 MANE 5.00 138.24 750.00 0.29 5.00 138.24 750.00 0.29

·fINUITY S~MARY (AC-FT) - INFLO~:0.1025E+02 EXCESS=O.OOOOE+OO OUTFLOW=0.1024E+02 BASI~ ST01\GE=0.9661E-02 PERCENT ERROR: -0.1

'.OR STO~~ ,~ STO~\!REI ISQ ~[I ' 0.S9
R508 MA~E 5.00 135.63 750.00 0.29 5.00 135.63. 750.00 0.29

'INUITY SIDl~ARY (AC-FT) - INFLOI:0.1010E+02 EXCESS=O.OOOOE+OO OUTFLOW=0.1009E+02 BASIN ST01\GE=0.9642E-02 PERCENT ERROR: -0.1



FOR STORM: 5 STOi~ AREA ISQ ~I) : 0.72
R508 HA.~E 5.00 133.82 750.0U'''' "O~:29 0.29

0.285.00 131.76 750.000.28

~.,.Y SUMMARY IAC-FT) - I~FLOW:0.I000E+02 EICESS:O.OOOOE+OO OUTFLOW:0.I000E+02 BASU STORAGE:0.9631E-02 PERCENT ERROR: -0.1

FOR STORM: 6 STORM AREA ISQ MI) : 0.85
R508 MANE 5.00 131.76 750.00

lNTlNUITY SUMMARY IAC-FT) - I~FLOW:0.9918E+Ol EICESS:O.OOOOE+OO OUTFLOW:0.9915E+Ol BASI~ ST01~GE:0.9637E-02 PERCENT ERROR: -0.1

FOR STOlL"! : 1 STOi"! AREA (SQ MI) : 0.01
R509 Mfu~E 5.00 159.65 755.00 0.31 5.00 159.65 755.00 0.31

lNTINUITY SUMMARY (AC-FT) - INFLOW:0.1216E+02 EICESS:O.OOOOH+OO OUTFLOW:O.1212E+02 BASIN ST01~GE:0.1467E-01 PERCENT ERROR: 0.2

FOR STORM: 2 STOi~ AREA (SQ MI) : 0.27
'R509 MANE 5.00 159.65 755.00 0.31 5.00 159.65 755.00 0.31

iNTI NUlTY SUMMARY (AC-FT) - INFLOW:O.1216E+02 EICESS:O.OOOOE+OO OUTFLOW:0.1212E+02 BASIN STORAGE:O.1467E-Ol PERCENT ERROR: 0.2

0.31161.06 755.005.000.31
0.45

755.00
r-'" FOR STORM: 3 STORM AREA ISQ MI) :
("..R509 MANE 5.00 161.06

NTlNUITY SUMMARY (AC-FT) - INFLOW:0.1220E+02 EICESS:O.OOOOE+OO OUTFLOW:0.1216E+02 BASIN STORAGE:0.1464E-Ol PERCENT ERROR: 0.2

FOR STORM: 4 STOlL"! ARa\ (SQ MI) = 0.59
R509 MANE 5.00 158.33 755.00 0.30 5.00 '158.33 755.00 0.30

FOR STORM =5 STORM AREA (SQ MI) = 0.72
R509 MANE 5.00 156.57 755.00 0.30 5.00 156.57 755.00 0.30

~TINUITY SillL"IARY (AC-FT) - INFLOW=O.1193E+02 EICESS=O.OOOOE+OO OUTFLOW=0.1189E+02 BASIN STOi~GE=0.1463E-01 PERCENT ERROR= 0.2

FOR STORM =6 STOlL"! ARa~ (SQ MI) = 0.85
R509 MANE 5.00 154.41 755.00 0.30 5.00 154.41 755.00 0.30

~T~ SUMMARY (AC-Fr) - I~FLOw:O.1183E+02 EICESS:O.OOOOE+OO OUTFLOW=0.1179E+021ASIN STOi~GE:0.1461E-01 PERCENT ERROR= 0.2

\..
FOR STORM =1 STOlL"! ARa~ (SQ MI) : 0.01

R510 MA~E 5.00 156.20 760.00 0.28 5.00 156.20 760.00 0.28



j~ilUUiil jU&~1 \A~'ff) ~~rLu*=U.1222Et02 EXCESS=O.OOOOEtOO OUTFLOW=O.1218Et02 BASIJ STORAGK:0.1599E-01 PERCEJT ERROR: 0.2

FOR STORM: 2 ST01~ AREA (SQ MI) : 0.27
R510 MANE 5.00 156.20 760.00 0.28 5.00 156.20 760.00 0.28

;~~~Y SUMMARY (AC-FT) - INFLOW:0.1222E+02 EXCESS:O.OOOOE+OO OUTFLOW:0.1218E+02 BASI~ ST01\GE:0.1599E-01 PERCE~T ERROR: 0.2

FOR STORM : 3 STORM AREA (SQ MI) : 0.45
R510 MANE 5.00 157.46 760.00 0.28 5.00 157.46 760.00 0.28

:~INUITY SUMMARY (AC-FT) - IYFLOW:0.1226E+02 EXCESS:O.OOOOE+OO OUTFLOW:0.1222E+02 BASI~ STORAGE:0.1597E-Ol PERCENT ERROR: 0.2

FOR STORM: 4 STORM AREA (SQ HI) : 0.59
. R510 MANE 5.00 154.76 760.00 0.28 5.00 154.76 760.00 0.28

~TlNUITY SUMMARY (AC-FT) - INFLOW:O.1209E+02 EXCESS:O.OOOOE+OO OUTFLOW:0.1205E+02 BASIN STORAGE:0.1596E-Ol PERCENT ERROR: 0.2

, FOR ST01~ : 5 STORM AREA (SQ HI) : 0.72
RHO MANE 5.00 153.08 760.00 0.28 5.00 - -153.08 760.00 0.28

irINUITY SUMMARY (AC-FT) - INFLOW:0.1198E+02 EXCESS:O.OOOOE+OO OUTFLOW:0.1194E+02 BASIN STORAGE:0.1594E-Ol PERCENT ERROR: 0.2

,-;"-"

.'. ,.'FOR STORM: : 6 STORM AREA (SQ HI) :
,~ R510 MANE 5.00 151.04

0.85
760.00 0.27 5.00 151.04 760.00 0.27

J1INUITY SUMMARY (AC-FT) - INFLOY:0.1188E+02 EXCESS:O.OOOOE+OO OUTFLOW:0.1183E+02 BASIN STORAGE:0.1591E-Ol PERCENT ERROR: 0.2

•
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10-Year, 24-Hour Event



•
FLOOD BYDROGRAPB PACKAGB (HEC-l) •

MAY 1991 •
VERSION to.1E •

~ahey F77L-BM/32 version 5.01 •

•
OdSOD l Associates, Inc. •
TR 01/08/95 TIME 10:48:21 •••••t"".t••••••••••••••••••••••••••••

x X IXIXXII XXIXX I
X X X I X II
I X I X I
XXXXIXX XXII I XXIXX X
X X X I I
I I X X I I
X X XIXXXII XXXIX XXX

•••••••••••••••••••••••••••••••••••••••
• •
• U.S. AJl~Y CORPS OF ENGINEERS •
• HYDROLOGIC ENGlNEERISG CENTER •
• 609 SECOND STREET •
• DAVIS, CALIFORNIA 95616 •
• (916) 551-1748 •
• ••••••••••••••••••••••••••••••••••••••••

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-I ~OWN AS HBCI (JAN 73). HECIGS, HBCIDS, AND HBCIKW.

THE DEFINITIONS OF VARIABLBS -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSB USBD WITH THE 1973-STYLR INPUT STRUCTURB.
THB DEFINITION OF ·AHSII· ON RK-CABD WAS CHANGED WITH iKVISIONS DATED 28 SBP 81. THIS IS THB FORTRAN77 VERSION
NEW OPTIONS: DAHBRBAI OUTFLOW SUBMERGENCE. SINGLE RVm DAMAGB CALCULATION. DSS:WRITB STAGH FREQUENCY.

-:::-- DSS:RRAD TIlm SERIES AT DBSIRED CALCULATION INTERVAL LOSS RATE:GREHN AND AMPT INFILTRATION
'~,:. KINEMATIC WAVE: NEW FINITE DIFFHRBNCE ALGORITHM

~.



BEC-l INPUT PAGE 1

LINE ID ... t" •• 1.•..... %, •••••• 3....... 4....... 5.......6....... 7....... 8....... 9...... 10

1 [D CAMELBACI ROAD CHANNRL
Z ID MARICOPA COUNTY DEPARTMENT OF TRANSPORTATION

• 3 [D FILENAME CAM10
4 ID 1/6/95
5 ID CBA I 241729-01-0300
6 ID
7 ID
8 ID THIS MODEL IS FOR RAINFALL 1ijOUNT ASSOCIATED WITH 10-YEAR 24-HOUR HVENT
9 ID

10 ID
·DIAGRA.~

11 IT 5 300
12 10 5
13 IN 30
14 JD 2.4 .01
15 PC .000 .005 .011 .016 .022 .028 .035 .041 .048 .056
16 PC .063 .071 .080 .089 .098 .109 .120 .133 .147 .163
17 PC .181 .204 .235 .283 .663 .135 .772 .799 .820 .838
18 PC .854 .868 .880 .891 .982 .912 .921 .929 .937 .945._.-
19 PC .952 .959 .965 .972 .978 .984 .989 .995 1.000
20 JD 2.4 .21
21 JD 2.398 .45
22 JD 2.392 .59
23 JD 2.383 .72
24 JD 2.375 .85

~~~.~:. 25 IK 24ZA

• 26 KK RUNOFP FROM SUBBASIN 242A.'.
~..-

27 BA .11
28 LG .34 .18 4.25 .39 6.00
29 UI 17. 67. 101. 153. 190. 129. 90. 47. 26. 15.
30 UI S. S. S. O. O. O. O. O. O. O.
31 UI O. O. O. O. D. O. O. O. O. O.

32 IX R500
33 KK ROUTH FLOV FROM 242A TO 500'
34 RD 2640 .004··- .025 . '. ':>'.Co ·M·;....,· ······10 ' "-"-'~.'. 4 .<O:CO'.. :o'"_·r... ·-.· •.•

500 i"". ::.:,,,~~<~'i;:.~~~.:.~.,.'o! -~. : '~;' ._._~ __.~]].~;:-~ ·;.~~<f·'-:~ t:,.:-..•;;~'~.'- ,.~ ';~-'~-35 IX
36 KK RUNOFP FROM SUBBASIN 500
31 BA .16
38 LG .35 .35 3.74 .31 .00
39 UI . 31. 128. 196. 322. 241. 159. 18. 40. 18. 9.
40 UI 9. O. O. O. o. o. O. o. o. o.
U UI O. O. O. O. o. o. o. O. O. O.

42 II CP50D
43 KK ADD HYDROGRAPBS AT CP500
H BC 2





BEC-l I~PUT PAGE 3

LINK ID .. t. It .1 ....... Z•.. , II .3 .. II ••• 4. II' ••• 5.. II It .6 ..... 1.7 ....... 8. tt. , •• 9...... 10

86 KI{ 504

• 87 KJ( RUNOPP FROM SUBBASIN 504
88 BA .0621
89 LG .34 .35 3.99 .35 1.00
90 UI 21. 65. 114. 127. 76. 35. 16. S. 4. O.
91 UI O. O. O. O. O. O. O. O. O. O.
92 ur O. O. O. O. O. O. O. o. o. O.

93 XI CP504
94 KJ( ADD BYDROGBAPBS AT CP504
95 BC 2

96 XI R505
97 1M ROUTH PLOW FROM 504 TO 505
98 RD 430 .0036 .025 Ti!P 15 r-

99 KK 505
100 .. KM RUNOFF FROM SUBBASIN SOS
101 BA .0526
102 . LG .19 .21 3.95 .35 14.00
103 UI 20. 61. 113. 99. 57. 22. 9. 3. O. 0.- -
104 UI O. O. O. o. O. O. O. O. O. O.

105 XI CPS05
106 KM ADD BYDROGBAPBS AT CP505

-,,-.: ....... 107 HC 2

•~. ,-,
108 KK R506
109 KM ROUTH PLOW FROM 50S TO 506
110 RD 1050 .0036 .025 TRAP 15

111 - XI 506
112 KM RUNOFF FROM SUBBASIN 506
113 BA .0351
114 LG .35 .32 3.75 .25 .00
US UI 28. 88. 79. 28 •. 6. . 8. O. O. - -o. O.
116 UI O. O. O. o. O. o. O. O. O. O.

117 II CPS06
118 KM ADD BYDROGBAPBS AT CP506
119 BC 2

120 IK R507
121 1M ROUTH PLOV FROM 506 TO 507
122 RD 875 .0036 .025 TRAP 15

123 XK 507
124 1M RUNOFF FROM SUBBASIN 507
125 BA .054
126 LG .49 .01 8.60 .11 .00
1%7 UI 5. 13. 25. 32. 42. 63. 58. U. 34- 26.(. ~~: Ul 16. 9. 1. 5. 2. 2. 2. 2. O. o.

ur o. o. O. o. o. o. o. o. o. o.





nUT
UNE (V) ROUTING
1/# - .. (.) CONNHCTOIl

• 242A
V
V

32 R500

SCHEMATIC DIAGRAll OF STREA.~ NHTWORt

(---» DIVERSION OR PUHPFLOV

«---) RETURN OF DIVRRTED OR PUMPED FLOW

35 500

· ·42 CP500. I ••••••••••

V
V

45 1501

U 501

· ·S5 CPSOl ....••••.•..
v
V

58 R503

r-_ 502

· ·68 CP502 ••..•...••.•
v
V

11 R503

74 503

·80 CPS03 ••••••••••••
V
V

83 1504

86 504

· ·93 CP504 ............
v
v

~~.
R505

!\ ..
.'J

99 505

· ·65 CPS05 ••••. I ••••••



V
108 R506

l' ~P. ' 506
"•111 CP506 .....•....•.

V
V

120 R507

123 501

L30 CP507 •.••••••.•••
V
V

!33 R508

[36 508

lU CPS08 .••....•..••
V
V

,U R509

•:56 509

,56 CPS09 •••...•••.••
V
V

59 R510

62 510

. .
68 CP510 ...........•

*) RUNOFF ALSO COMPUTED AT THIS LOCATION

,:...
. , ..

,~



FLOOD HYDROGRAPH PACKAGE (HEC-l)'
MAY 1991 •

VERSION 4.0.1E •
.:},ahey F77L-EM/32 version 5.01

•

- Dodson' Associates, Inc. •
, TE 01/08/95 TIMB 10:48:21 •

••• •••••••••••••••••••••••••••••••••

•••••••••••••••••••••••••••••••••••••••
• •
• U.S. ARMY CORPS OF K~GINEERS •
• HYDROLOGIC ENGlNEHRI~G CENTER •
• 609 SECOND STREET •
• DAVIS, CALIFOR~IA 95616 •
• (916) 551-1748 •
• ••••••••••••••••••••••••••••••••••••••••

Cfu~LBACK ROAD CHANNEL
XAiICOPA COUNTY DEPARTMENT OF ~~SPORTATION
FILENAMB CAMI0

1/6/95
CBA I 241729-01-0300

THIS MODU IS FOR RAINFALL fu~OUNT ASSOCIATED WITH 10-YEAR H-HOOR EVENT

12 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0• BYDROGiAPH PLOT SCALE

5 HlNUTES IN COMPUTATION INTEiVAL
1 0 STARTING DATB

0000 STARTING TIME
300 NUMBER OF HYDROGRAPH ORDINATES

2 0 ENDING DATB
00S5 - ENDING TIME

19 CBlffURY HARK

HYDROGRAPH TIME DATA
NMIN

IDArK
ITIHH

NQ
NDDATE
NDTIHH
ICENT

COMPUTATION INTERVAL 0.08 HOURS
TOTAL TIME BASE 24.92 HOURS

- ENGLISH UNITS
DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW
STORAGE VOLOO
SURFACE AREA
TEMPERATURE

SQUARE HILES
INCBHS
FEET
CUBIC FEBT PER SECOND
ACRE-FEET
ACRES
DEGREES FAlIRBNHEIT

4 JD INDEX STORM NO. 1
STRM 2.40 PRECIPITATION DEPTH
TRDA 0.01 TR.t~SPOSITION DRAINAGE AREA

5 PI PRECIPITATION PATTERN

• 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
;', 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00x.: 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00



II.VII iI.UU U.uo 0.06 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

•• _~n. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00,. -.. ;
.{.-!:~.~ :

0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01• 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.06 0.06
0.06 0.06 0.06 0.06 0.01 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 '0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

20 JD INDEX STORM NO. 2
STRM 2.40 PRECIPITATION DEPTH
TRDA 0.27 TRANSPOSITION DRAINAGE AREA

oPI PRECIPITATION PATTERN
0.00 0.00 0.00 0.00 0.00 0.00 . 0.00 0.00 0.00 0.00

•
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 . 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 ' 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 , 0.00 0.00 0.00 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.06 0.06
0.06 0.06 0.06 . 0.06 0.01 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00;;. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00'.,.
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00--.::

1 JD INDEX STOi~ NO. 3
STi~ 2.40 PRECIPITATION DEPTH
TRDA 0.45 TRANSPOSITION DRAINAGE AREA



o PI PRECIPITATIO~ PATTE1~

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00• 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.06 0.06
0.06 0.06 0.06 0.06 0.01 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0:00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 . 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

'7:?~. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00•2' INDEX STORM NO. 4
STRM 2.39 PRECIPITATION DEPTH
TRDA 0.59 TRANSPOSITION DRAINAGE AREA

o PI PRECIPITATION PATTmL'
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.06 0.06
0.06 0.06 0.06 0.06 0.01 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

~. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0,00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00



v.OIl iI.liO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

/'-.:~ ...:: 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00•••• 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.06 0.06
0.06 0.06 0.06 0.06 0.01 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 tOO 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0. 00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00- 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

24 JD INDEX STORM NO. 6 "

STRK 2.38 PRECIPITATION DEPTH
TRDA 0.8S TRANSPOSITION DRAINAGE ARRA

oPI PRECIPITATION PATTERN

~
0.00 0.00 0.00- 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 . 0.00 . -0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

. 0.00 0.00 0.00 0.00 0.80 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.81 0.01 8.01 0.01 0.06 0.06
0.06 0.06 0.06 0.06 0.01 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00• ·0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00:_~i;;

~. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00





.. I.U,'1JHitelitU ~iJU4 294, 12.33 39. 10. 10. O.H

ROUTED TO R509 286. 12.42 39. 10. 10. 0.74

HYDROGRAPH AT 509 19. 12. 08 1. O. O. 0.07... ' .. " ..

~2 COMBINED AT CP509 287. 12.42 40. 10. 10. 0.81

R5l0 281. 12.50 40. 10. 10. 0.81ROUTED TO

BYDROGRAPB AT 510 6. 12.33 1. O. O. 0.06

2 COMBINED AT CP5l0 283. 12.50 40. 10. 10. 0.87



SUMMARY OF KINEMATIC WAVK - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RU~OFF WITHOUT BASE FLOW)

INTERPOLATED TO
COMPUTATION INTERVAL

ISTAQ ELEMENT DT PEAK TIME TO VOLUME DT PEAK TIME TO VOLUME• PEAK PEAK

(MIN) (CFS) (MIN) (IN) (MIN) (CFS) (MIN) (IN)

FOR STORM =1 STORM AREA (SQ MI) = 0.01
R500 MANE 5.00 58.13 740.00 0.56 5.00 58.13 740.00 0.56

~TINUITY SUMMARY (AC-FT) - INFLOW=0.3315E+01 EICESS=O.OOOOE+OO OUTFLOW=0.3311E+01 BASIN STORAGE=0.5496E-02 PERCENT ERROR= 0.0

FOR STORM =2 STORM AREA (SQ MI) = 0.27
. R500 ~~E 5.00 58.13 740.00 0.56 5.00 58.13 740.00 0.56

iTlNUITY SUMMARY (AC-FT) - INFLOW=0.3315H+01 EICESS=O.OOOOE+OO OUTFLOW=0.3311E+01 BASIN STORAGE=0.5496E-02 PERCENT ERROR= 0.0

FOR STOt~ =3 STORM AREA (SQ MI) = 0.45
R500 MANE 5.00 58.02 740.00 0.56 5.00 58.02 740.00 0.56

TINUITY SUMMARY (AC-FT) - INFLOW=0.3309E+Ol EICESS=O.OOOOE+OO OUTFLOW=0.3304E+01 BASIN STORAGE=0.5493E-02 PERCENT ERROR= 0.0

7.»FOR STORM =. STORM AREA (SQ HI) =
'-' R500 MANE 5.00 57.70

0.59
740.00 0.56 5.00 57.70 740.00 0.56

fINUITY SUMMARY (AC-FT) - INFLOW=0.3291E+01 EXCESS=O.OOOOE+OO OUTFLOW=0.3286E+01 BASIN STORAGE=0.5484E-02 PERCENT ERROR= 0.0

FOR STORM =5 STORM AREA (SQ HI) = 0.72
R500 ~~E 5.00 57.22 740.00 0.56 5.00 57.22 740.00 0.56

(INUITY SUMMARY (AC-FT) - INFLOW=0.3263E+01 EICESS=O.OOOOE+OO OUTFLOW=0.3259E+01 BASIN STORAGE=0.5471E-02 PERCENT ERROR= 0.0

FOR STORM =6 STORM AREA (SQ HI) = 0.85
R500 MANE 5.00 56.79 740.00 0.55 5.00 56.79 740.00 0.55

'INUITY SUMMARY (AC-FT) - INFLOW=0.3238E+01 EXCESS=O.OOOOE+OO OUTFLOW=0.3234E+01 BASIN STORAGE=0.5459E-02 PERCENT ERROR= 0.0

FOR STORM =1 STOt~ AREA (SQ MI) = 0.01
R501 MANE 2.83 125.37 733.45 O.H 5.00 124.48 735.00 0.47

0.475.00 124.48 735.00O.H

> ».~S~~~Y (AC-FT) - INFLOW=0.6741E+01 EXCESS=O.OOOOE+OO OUTFLOW=0.6737E+OI BASIJ STORAGE=0.2356E-02 PERCENT ERROR= 0.0

FOR STOIt14 =2 STORM AREA (SQ MI) = 0.27
R501 MANE 2.83 125.37 733.45



)NTINUITY SUMMARY (AC-FT) - INFLOW=O.67(IE+Ol EXCESS=O.OOOOK+OO OUTFLOW=O.67J7E+Ol BASIN STORAGE=0.2J56E-02 PERCE~T ERROR: 0.0

FOR STO~' =J STOl' ARRA (SQ ~I) : 0.45
, . R501 MANE 2.83 125.10 733.93 0.47 5.00 124.16 735.00 0.41

1~~TY SUMKARY (AC-PTI -INFLOY·I.11131.0! EXCISS'O.OOOOI.OO OUlFLOI,0.1119E.O! BASIN STORAGE,O.IIISI-OI PERCENT EBROR. 0.0

FOR STO~' : ( STO~' ARRA (SQ MI) = 0.59
R501 MANE 2.84 124.01 735.38 0.46 5.00 124.00 7J5.00 0.46

NTINUITY SUMMARY (AC-FT) - INFLOW=0.6682E+01 EXCESS=O.OOOOE+OO OUTFLOW=0.6678E+Ol BASIN STORAGE=0.2214E-02 PERCENT ERROR: 0.0

FOR STORM: 5 STORM AREA (SQ MI) : 0.12
R501 MAIm 2.85 123.12 7J4.73 0.(6 5.00-- 122.76 7J5.00 0.46

iTINUITY SUMMARY (AC-FT) - INFLOW:0.6612H+01 HICKSS:O.OOOOK+OO OUTFLOW=0.6608K+01 BASIN STORAGE:0.2358E-02 PERCENT ERROR= 0.0

FOR STO~' : 6 STORM ARBA (SQ HI) : 0.85
R501 MANE 2.86 121.89 733.86 0.45 5.00 121.06 735.00 0.45

iTINUITY SUMMARY (AC-FT) - INFLOW:O.6552E+Ol EXCHSS=O.OOOOHtOO OUTFLOW=0.6548E+01 BASIN STORAGH:0.2211E-02 PERCENT ERROR: 0.0

_FOR STORM: 1 STORM AREA (SQ MI) :
R502 MANE 3.83 155.74

0.01
134.15 0.46 5.00 155.39 135.00 0.46

:TINUITY SUMMARY (AC-FT) - INFLOW:O.8418H+Ol EXCESS:O.OOOOHtOO OUTFLOW=0.8413E+Ol BASIN STORAGE=0.4422B-02 PERCENT ERROR= 0.0

FOR STORK: 2 STORK AREA (SQ MI) : 0.21
R502 KkVH 3.83 155.14 134.15 OA6 5.00 155.39 135.00 OA6

fINUITY SUMMARY (AC-FT) - INFLOW=0.8418Et01 EXCESS:O.OOOOH+OO OUTFLOW=0.8(13E+01 BASIN STORAGE:0.4422E-02 PERCENT ERROR: 0.0

FOR STO~' =3 STORM ARBA(SQ MI) : 0.45
R502 MANK 3.83 154.0( 735.69 OA6 5.00 153.(0 735.00 0.46

rINUITY Sl~Y (AC-FT) - INFLOW:O.8392H+Ol HICESS:O.OOOOHtOO OUTFLOW=0.8386E+Ol BASIN STORAGE=0.4215E-02 PERCENT ERROR: 0.0

FOR STORM: 4 STO~' ARRA (SQ MI) : 0.59
R502 MA~E 3.84 152.40 732.79 O.tS 5.00 152.35 735.00 0.46

1,,~Sl~Y (AC-FT) - INFLOW=O.8347E+01 EXCESS=O.OOOOE+OO OUTFLOW=0.8342E+01 BASIN STOl~GE:0.4397E-02 PERCENT ERROR= 0.0

FOR STORM: 5 STORM ARRA (SQ ~I) : 0.72
R502 MANE 3.85 151.76 735.66 0.46 5.00 151.01 735.00 0.45



~TINUIrY SUMMARY IAC-FT) - INFLOW:0.8256EtOl EXCESS:O.OOOOEtOO OUTFLOW:0.8251HtOl BASIN STORAGH:0.4282E-02 PERCE~T ERROR: 0.0

.. FOR STORM: 6 STORM AREA ISQ MI) :e R502 MANE 3.86 150.98
0.85

733.62 0.45 5.00 150.01 735.00 0.45

~TINUITY SIDt~y IAC-FT) - INFLOW:0.8182EtOl EXCESS:O.OOOOEtOO OUTFLOW:0.8178EtOI BASIN STORAGE:0.4259E-02 PERCENT ERROR: 0.0

FOR STORK: 1 STORM AREA ISQ MI) : 0.01
R503 KANE 2.06 185.44 734.70 0.46 5.00 185.02 735.00 0.46

ITINUITY SUMMARY IAC-FT) - INFLOW:0.I031Et02 EXCESS:O.OOOOEtOO OUTFLOW:0~1030Et02 BASIN STORAGE:0.2754E-02 PERCENT ERROR: 0.0

FOR STORM: 2 STORM AREA (SQ MI) : 0.27
R503 KANE 2.06 185.44 734.70 0.46 5.00 185.02 735.00 0.46

fTINUITY SUMMARY (AC-FT) - INFLOW=0.1031Et02 EICESS=O.OOOOEtOO OUTFLOW:0.I030E+02 BASIN STORAGE:0.2754E-02 PERCENT ERROR: 0.0

FOR STORM: 3 STORM AREA (SQ MI) : 0.45
R503 KANE 2.07 183.95 733.81 0.46 5.00 182.92 735.00 0.46

~~\;qTY SUMMARY IAC-FT) - INFLOW:0.1027E+02 EICESS:O.OOOOE+OO OUTFLOW:0.I026E+02 BASIN STORAGE:0.2723E-02 PERCENT ERROR: 0.0
~~~. .

FOR STORM: 4 STORM AREA (SQ MI) : 0.59
R503 MANE 2.07 183.26 734.26 0.46 5.00 182.21 735.00 0.46

rINUITY'SUMMARY (AC-FT) - INFLOW:0.I021E+02 EICBSS:O.OOOOE+OO OUTFLOW:0.1021E+02 BASI~ STORAGE:0.2765E-02 PERCENT ERROR: 0.0

FOR STORM: 5 STORM AREA (SQ MI) = 0.72
R503 MANE 2.08 180.67 733.78 0.45 5.00 179.86 735.00 0.45

INUITY SUMMARY (AC-FT) - INFLOW:0.I0I0B+02 EICESS:O.OOOOE+OO OUTFLOW:0.1010E+02 BASIN STORAGE:0.2711E-02 PERCENT ERROR: 0.0

FOR' STORM =6 STORM AREA (SQ MI) : 0.85
R503 KANE 2.08 180.19 733.91 5.00 179.03 735.00 0.45

'INUITY Sl~y (AC-FT) - INFLOW=0.1001E+02 EICESS=O.OOOOE+OO OUTFLOW:0.1001E+02 BASIN STORAGE=0.2702E-02 PERCENT ERROR: 0.0

0.45735.00190.285.000,(5
FOR STORK =1 STORM AREA (SQ MI) : 0.01:.e R504 ~NE 3.78 191.48 737.42

'-'"

INUITY Sl~RY IAC-FT) - INFLOW:0.I091Et02 EXCESS:O.OOOOE+OO Ol~FLOW:0.I090E+02 BASI~ ST01~GE:0.6154E-02 PERCENT ERROR: 0.0

FOR STORM: 2 STORM AREA (SQ MI) : 0.27



J.iij 191.48 737.42 0.45 5.00 190.28 735.00 0.45

QNTINUITY SIDl~Y IAC-FT) - INFLOW=0.1091E+02 EICESS=O.OOOOE+OO OUTFLOW=0.1090R+02 BASIN STORAGR=0.6154R-02 PERCE~T ERROR= 0.0

•
FOR STOR.~ =3 STOR.~ ARRA ISQ MI} =

R504 ~~E 3.79 190.04
0.45

736.06 0.45 5.00 188.13 735.00 0.45

JNTINUITY SUMMARY IAC-FT) - INFLOW=0.1087R+02 RICESS=O.OOOOE+OO OUTFLOW=0.1086E+02 BASIN STORAGE=0.6115R-02 PERCENT RRROR= 0.0

FOR STOR.~ =4 STORM AREA ISQ HI} = 0.59
R504 MA~R 3.80 189.27 736.94 0.45 5.00 187.66 735.00 0.45

,NTINUITY SUMMARY IAC-FT} - INFLOW=0.1081R+02 EICRSS=O.OOOOE+OO OUTFLOW=0.1080E+02 BASIN STORAGE=0.6171E-02 PERCENT ERROR= 0.0

FOR STORM =5 STORM AREA (SQ HI) = 0.72
R504 MA.'iH 3.81 186.61 735.95 0.45 5.00 184.65 735.00 0.45

~INUITY SUMMARY (AC-FT) - INFLOW=0.1069E+02 EXCESS=O.OOOOR+OO OUTFLOW=0.1068E+02 BASIN STORAGE=0.6096E-02 PERCENT ERROR= 0.0

FOR STOR.~ =6 STORM ARRA (SQ HI) = 0.85
R504 Ml~E 3.82 185.74 737.00 O.H 5.00 183.95 735.00 O.H

0.445.00 206.43 735.00O.H

c?,,:,

,~Y SUMMARY (AC-FT) - INFLOW=0.1059E+02 EXCESS=O.OOOOE+OO OUTFLOW=0.1059E+02 BASIN STORAGB=0.6127E-02 PERCENT ERROR= 0.0

FOR STORM =1 STORM AREA (SQ HI) = 0.01
R50S MANE 1.41 207.31 736.05

~INUITY S~Y (AC-FT) - INFLOW=O.1205E+02 EXCBSS=O.OOOOE+OO OUTFLOW=O.1204E+02 BASIN STORAGE=0.2416B-02 PBRCENT ERROR= 0.0

FOR STOR.~ =2 STORM AREA (SQ HI) = 0.27
R505 Ml~E 1.41 207.31 736.05 O.H 5.00 206.43 735.00 O.H

TINUITY Sl~Y (AC-FT) - INFLOW=O.1205E+02 EXCBSS=O.OOOOB+OO OUTFLOW=0.1204E+02 BASIN STORAGB=0.2416B-02 PERCBNT ERROR= 0.0

FOR ST'ORM =3 STORM AREA (SQ HI) = 0.45
R505 MANE 1.42 205.07 735.54 O.H 5.00 204.30 735.00 0.44

TINUITY Sl~Y (AC-FT) - INFLOW=0.1200E+02 EXCESS=O.OOOOE+OO OUTFLOW=0.1200E+02 BASIN STORAGR=0.2413E-02 PERCENT ERROR= 0.0

FOR STORM =4 STOR.~ AREA (SQ HI) =
.• R505 MANE 1.42 204.67
~

0.59
736.16 O.H 5.00 203.87 735.00 0.44

~INUITY Sl~t\RY IAC-FT) - INFLOW=0.1192E+02 EXCESS=O.OOOOE+OO OUTFLOW:0.1192E+02 BASIN STOR.~GE=0.2421E-02 PERCENT ERROR= 0.0



FOR SrOi~ : 5 STOR~ AREA (SQ ~It : G.72
R505 ~mE . 1.43 201.16 73&.76 0.43 5.00 200.46 735.00 0.43

CONTINUITY SUMMARY (AC-FTt - INFLOW:0.1180E+02 EXCESS:O.OOOOE+OO OUTFLOW:0.1180E+02 BASIN STORAGE:0.2398E-02 PERCENT ERROR: 0.0.)
FOR STO~~ : 6 STO~~ AREA (SQ ~It : 0.85

R505 MASE 1.43 200.67 736.26 0.43 5.00 199.80 735.00 0.43

CONTINUITY SUMMARY (AC-FTt - INFLOW:0.1168E+02 EXCESS:O.OOOOE+OO OUTFLOW:0.1168E+02 BASIN STORAGE:0.2408E-02 PERCENT ERROR: 0.0

FOR STO~~ : 1 STORM AREA (SQ ~lt : 0.01
R506 MASE 3.37 221.99 735.51 0.46 5.00 220.52 735.00 0.46

:ONTlNUITY SUMMARY (AC-FT) - INFLOW:0.1401E+02 EXCESS=O.OOOOE+OO OUTFLOW:0.1400E+02 BASIN STORAGE:0.6003E-02 PERCENT ERROR: 0.0

FOR STO~~ : 2 STORM AREA (SQ MIt: 0.27
R506 Kl~E 3.37 221.99 735.51 0.46 5.00 220.52 735.00 0.46

:ONTINUITY SUMMARY (AC-FT) - INFLOW:0.1401E+02 EXCESS:O.OOOOE+OO OUTFLOW:0.1400E+02 BASIN STORAGE:0.6003E-02 PERCENT ERROR: 0.0

0.46735.00219.335.000.46
0.45

737.64
FOR STOi~ =3 STORM AREA (SQ MI) :

R506 MANE 3.38 220.98.:,)
'oNfrtithTY SUMMARY (AC-FTt - INFLOW:0.1396K+02 EXCESS:O.OOOOE+OO OUTFLOW=0.1396E+02 BASIN STORAGE:0.6024E-02 PERCENT ERROR: 0.0

FOR STO~~ : 4 STORM AREA (SQ MIt =' 0.59
R506 MANE 3.39 219.89 738.15 0.46 5.00 218.70 735.00 0.46

'ONTINUITY SUMMARY (AC-FT) - INFLOW:0.1388E+02 EXCESS=O.OOOOE+OO OUTFLOW:0.1387E+02 BASIN STORAGE:0.6008E-02 PERCENT ERROR: 0.0

FOR STOt~ : 5 STORM AREA (SQ MI) : 0,72
R506 MANE 3.40 216.67 738.31· 0.46 5.00 215.26 735.00 0.46

ONTINUITY SUMMARY (AC-FT) - INFLOW:0.1374E+02 EXCESS:O.OOOOE+OO OUTFLOW:0.1374E+02 BASIN STOl~GE:0.5982E-02 PERCENT ERROR: 0.0

FOR STORM: 6 STORM AREA (SQ MI) : 0.85
R506 MANE 3.41 214.89 735.68 0.45 5.00 213.03 735.00 0.45

JNTINUITY SU~Y (AC-FT) - INFLOW:0.1361E+02 EXCESS:O.OOOOE+OO OUTFLOW:0.1360E+02 BASIN STOl\GE:0.5992E-02 PERCENT ERROR: 0.0

•~.
FOR STORM: 1 STORM AREA (SQ MIt:

R507 MANE 2.82 221.69
0.01

738.15 0.46 5.00 219.70 740.00 0.46

)~TINUITY SU\t\RY (AC-Fft - INFLOW:0.1479E+02 EXCESS:O.OOOOE+OO OUTFLOW:0.1478E+02 BASIN STO~\GE:0.5098E-02 PERCENT ERROR: 0.0



FOR STOl~ : 2 STOl~ AREA ISQ MI) : 0.21
R507 ~mE 2.82 221.69 738.15 0.46 5.00 219.70 740.00 0.46

~_)UITY 5U~MARY IAC-FT) - I~FLOW:0.1479E+02 EXCESS:O.OOOOE+OO OUTFLOW:0.1478E+02 BASIN STORAGE:0.5098E-02 PERCENT ERROR: 0.0

FOR STORM: 3 STOl~ AREA (SQ MI) : 0.45
R507 MA~E 2.82 219.38 739.35· 0.46 5.00 218.16 740.00 0.46

CONTINUITY SUMMARY (AC-FT) - I~FLOW:0.1475E+02 EXCESS=O.OOOOE+OO OUTFLOW=0.1474E+02 BASIN STORAGE=0.5103E-02 PERCENT ERROR= 0.0

FOR ST01~ =4 STOl~ AREA (SQ MI) = 0.59
R507 MA.~E 2.82 219.00 737.16 0.46 5.00 218.17 740.00 0.46

CONTINUITY SIDt~RY (AC-FT) - I~FLOW=O.14GGR+02 RXCRSS=O.OOOORtOO OUTFLOW=O.1465EtOZ BASIN STORAGH=O.5061K-OZ PERCENT ERROR= 0.0

FOR ST01~ =5 ST01~ AREA (SQ HI) = 0.72
R507 MA.~ 2.84 216.75 737.81 0.45 5.00 214.97 740.00 0.45

':ONTINUITY SUMMARY (AC-FT) - INFLOW=0.1452E+02 EXCESS=O.OOOOE+OO OUTFLOW=0.1451E+02 BASIN STOl\GE=0.5080E-02 PERCENT ERROR= 0.0

•.

FOR ST.ORM =6 ST01~ AREA ISQ MI) = 0.85
" R507 MANE 2. 85 213.77 737.27

.}
~~-,," .... "

0.45 5.00 213.30 740.00 0.45

:ONTINUITY SUMMARY (AC-FT) - INFLOW=0.1436E+02 EXCESS=O.OOOOE+OO OUTFLOW=0.1436E+02 BASIN ST01\GE=0.5056E-02 PERCENT ERROR= 0.0

FOR STORM =1 ST01~ AREA ISQ MI) : 0.01
R508 MANE 5.00 256.21 740.00 0.50 5.00 256.21 740.00 0.50

ONTINUITY SUMMARY (AC-FT) - INFLOW=0.1738E+02 EXCESS=O.OQOOE+OO OUTFLOW=0,1738H+02 ,BASIN STORAGE=0.1067IHI PERCENT ERROR= 0.0
...... - ••••••' ..... ,..... ~_•• ~.: ..... ~'... _.'-,.....- '.' ••• ~'..... J..,; ,:.1.•. .:,.,... ,.:.,_., .. 1., ...•. '........ ~

FOR STORM =2 ST01~ AREA ISQ MI) : 0.27
R508 MANE 5.00 256.21 740.00 0.50 5.00 256.21 740.00 0.50

ONTINUITY Sl~~RY (AC-FT) - INFLOW:0.1738E+02 EXCESS=O.OOOOE+OO OUTFLOW=0.1738E+02 BASIN STOl\GE=0.1067E-01 PERCENT ERROR: 0.0

FOR STORM =3 ST01~ AREA ISQ MIl = 0.45
R508 MANE 5.00 254.28 740.00 0.50 5.00 254.28 740.00 0.50

~ITY SL:t~ARY (AC-FT) . INFLOW:0.1734E+02 EXCESS=O.OOOOE+OO OUTFLOW=0.1733E+02 BASIN STOl\GE:0.I066E-01 PERCE~T ERROR= 0.0

\ FOR STORM =4 5TO~~AREA (5Q MIl = 0.59
RS08 MANE 5.00 253.74 745.00 0.49 5.00 253.74 745.00 0.49

)NTINUITY 5l:t~\RY (AC-FT) - INFLOW:0.1723E+02 EXCESS=O.OOOOE+OO OUTFLOW=0.1723E+02 BASIN ST01\GE:O.I064E-01 PERCENT ERROR: 0.0



FOR ST01~ =6 ST01~ AREA ISQ MI) = 0.85
R508 MANE 5.00 248.74 745.00 0.48' 5.00 248.74 745.00 0.48

:ONTI~ITY S~Y IAC-FT) - INFLOW=0.1691E+02 EXCESS=O.OOOOE+OO QUTFLOW=0.1691E+02 BASIN STORAGE=0.1059E-01 PERCENT ERROR= 0.0

FOR STO!~ =1 ST01~ AREA ISQ MI) = 0.01
R509 MANE 5.00 292.70 745.00 0.51 5.00 292.69 745.00 0.51

ONTINUITY SUMMARY (AC-FT) - INFLOW=0.2011E+02 EXCBSS=O.OOOOE+OO OUTFLOW=O.2007E+02 BASIN STORAGE=0.1499E-Ol PERCENT ERROR= 0.1

FOR ST01~ =2 ST01~ AREA ISQ MI) = 0.27
R509 MANE 5.00 292.70 745.00 0.51 5.00 292.69 745.00 0.51

JNTINUITY SUMMARY IAC-FT) - INFLOW=0.2011E+02 EXCESS=O.OOOOE+OO OUTFLOW=0.2007E+02 BASIN STORAGE=0.1499E-01 PERCENT ERROR= 0.1

--'.1 FOR STORM =3 STORM AREA (SQ !II) =
~.. R509 MANE 5.00 290.97-~ ,.-.-'

0.45
745.00 0.51 5.00 290.97 745.00 0.51

)NTINUITY SUMXARY (AC-FT) - INFLOW=0.2006E+02 EXCESS=O.OOOOE+OO OUTFLOW=0.2002E+02 BASIN STORAGE=0.1499E-01 PERCENT ERROR= 0.1

FOR STO!~ =4 ST01~ AREA. ISQ HI) = 0.59
R509 MANE 5.00 289.73 745.00 0.50 5.00 289.73 745.00 0.50

INTINUITY S~Y IAC-FT) - INFLOW=0.1995E+02 EXCESS=O.OOOOE+OO OUTFLOW=0.1990E+02 BASIN STORAGE=0.H97E-01 PERCENT ERROR= 0.1

FOR ST01~ =5 STORM AREA (SQ HI) = 0.72
R509 MANE 5:00 286.60 745.00 0.50 5.00 286.60 745.00 0.50

iNTINUITY S~Y IAC-FT) - INFLOW=0.1978E+02 EXCESS=O.OOOOE+OO OUTFLOW=0.1974E+02 BASIN STORAGE=0.1493E-01 PERCENT ERROR= 0.1

FOR ST01~ =6 STORM AREA ISQ HI) = 0.85
R509 MANE 5.00 283.74 745.00 0.50 5.00 283.74 745.00 0.50

0.485.00 288.71 750.000.48

eITY Sl'TI.:\RY IAC-FT) - INFLOW=0.1960E+02 EXCESS=O.OOOOE+OO OUTFLOW=0.1955E+02 BASIN STORAGE=0.1491E-Ol PERCENTERROR= 0.1
( ...~

- FOR STOR~ =1 STOR~ AREA ISQ ~f) = 0.01
R510 ~ANE 5.00 288.71 750.00



I CO~rlYUlrY S~y (AC-FY) - I~FLOW:O.2068E+02 EICESS:O.OOOOE+OO OUTFLOW:0.2064E+02 BASI~ SrOi\GE:0.l590E-Ol PERCEJT ERROR: 0.2

•
FOR SrOi~ : 2 STOi~ AREA ISQ HI) :

RSlO lUNE S. 00 288.71
0.27

750.00 0.48 5.00 288.71 750.00 0.48

CONTINUITY SUMMARY IAC-FTI - INFLOW:0.2068E+02 EICESS:O.OOOOE+OO OUTFLOW:0.2064E+02 BASIN STORAGE:0.1590E-01 PERCE~T ERROR: 0.2

FOR STOi~ : 3 STORM AREA (SQ MIl: 0.45
R5l0 MANB 5.00 287.18 750.00 0.48 5.00 287.18 750.00 0.48

CONTINUITY SUMMARY IAC-FTI - INFLOW:0.2063E+02 EICESS:O.OOOOE+OO OUTFLOW:0.2058E+02 BASIN STORAGE:0.1590E-01 PERCENT ERROR: 0.2

FOR STORM: 4 STORM AREA (SQ MIl: 0.59
. R5l0 MA.~E 5.00 285.86 750.00 0.47 5.00 285.86 750.00 0.47

:ONTINUITY SUMMARY (AC-FT) - INFLOW:0.205lE+02 EXCESS:O.OOOOE+OO OUTFLOW:0.2046E+02 BASIN STORAGE=0.1588E-01 PERCENT ERROR: 0.1

FOR STORM: 5 STORM AREA (SQ HI) : 0.72
R5l0 HANE 5.00 282. 74 750.00 0.47 5.00 282.74 750.00 0.47

:ONTINUITY SUMMARY (AC-FT) - INFLOW=0.2033E+02 EICESS:O.OOOOE+OO OUTFLOW:0.2028E+02 BASIN STORAGE:0.1584B-Ol PERCENT ERROR: 0.1

•........~:.
:.:-.. ~ .........:

FOR STOi~ : 6 STORM AREA (SQ MI) :
R5l0 HANE 5.00 279.93

0.85
750.00 0.47 5.00 279.93 750.00 0.47

,ONTINUITY SUMMARY (AC-FT) - INFLOW:0.20l3E+02 EICESS:O.OOOOE+OO OUTFLOW:0.2009E+02 BASIN STORAGE:0.1582E-01 PERCENT ERROR: 0.1

** NORMAL E~ OF BEC-l ** •.

•



••••

' ...

•

100-Year, 24-Hour Event



•••••••••••••••••••••••••••••••••••••••••
• •
• FLOOD HYDROGRAPH PACKAGE (BEC-I) •
* MAY 1991 •
• VERSIO~ 4.0.1E •
.•.~. Lahey F77L-E~/32 version 5.01 •

I Dodson' Associates, Inc. •
• RUN DATE 01/08/95 TIME 10:51:19 •••••••••••••••••••••••••••• ** ••••••*••••*

x X XXXXIXX XXXXX X
X X X X X XX
X X X X X
XXXXXXX XXXX X XXXXX X
X X X X X
X I I X X X
X X XXXIXXX XXXXX XXX

•••••*••*••••••••••*••*••••*••*•• ** ••••
• •
* U.S. AR.~Y CORPS Of ESGISEERS- •
* HYDROLOGIC E~GI~EERI~G CE~TER •
• 609 SECO~D STREET •
• DAVIS, CALIFOR~IA 95616 •
• {9I6l 551-1748 •
• •
••*.*•••••••****•••••••••••••••••••••••

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF BEC-l KNOWN AS BECI (JAN 73), BEC1GS, HEC1DB, ~~D HECIKW.

THE DEFINITIONS OF VARIABLES -RTIHp· AND -RTIOR· HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -~~SKK- ON l~-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: D~~BREAK 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 .

•



REC-l I~PUT PAGE 1

LI~E ID ....... 1....... 2....... 3...•... 4....... 5....... 6....... 7.......8.......9...... 10

.OJ 1 ID CAMELBACK ROAD CHANNEL
2 10 MARICOPA COUNTY OEPARTME~r OF TRA~SPORTATIO~

3 10 FILE~~~E CAMI00
4 10 1/6/95
5 10 CBA , 2~1729-01-0300

6 ID
7 ID
8 ID THIS MODEL IS FOR RAINFALL AMOUNT ASSOCIATED WITH 100-YEAR 24-HOUR EVEST
9 ID

10 ID
*DIAG~1(

11 IT 5 300
12 10 5
13 IN 30
14 JD 3.8 .01
15 PC .000 .005 .011 .016 .022 .028 .035 .041 .048 .056
16 PC .063 .071 .080 .089 .098 .109 .120 .133 .147 .163
17 PC .181 .204 .235 .283 .663 .735 .772 .799 .820 .838
18 PC .854 .868 .880 .891 .902 .912 .921 .929 .937 .945
19 PC .952 .959 .965 .972 .978 .984 .989 .995 LOOO
20 JD 3.8 .27
21 JD 3.797 .45
22 JD 3.787 .59
23 JD 3.773 .72
24 JD 3.760 .85

~.•..
25 KK 242A
26 1M RUNOFF FROM SUBBASIN 242A
27 BA .11
28 LG .34 .1& L25 .39 6.00
29 UI 17. 67. 101. 153. 190. 129. 90. 47. 26. 15.
30 UI 5. 5. 5. O. O. o. o. O. O. O.
31 UI O. O. O. O. O. O. O. O. O. O.

32 KK R500
33 KM ROUTE FLOW FROM 242A TO 500
34 RD 2640 .004 .025 TRAP 10

35 KK 500
36 . K,1( RUNOFF FROM SUBBASIN 500
37 BA .16
38 LG .35 .35 3.74 .31 .00
39 UI 37. 128. 196. 322. 241. 159. 78. 40. 18. 9.
40 UI 9. O. O. O. O. O. O. O. O. O.
41 UI O. O. O. O. o. O. O. o. O. O.

42 KK CP500
43 KK ADD HYDROGRAPHS AT CP500
H HC 2

•C.,









SCH~~TIC DIAGal~ OF STR&l~ NETWORK
I~pur

LINE

•25

32

35

42

45

48

55

58

68

71

74

80

83

86

93

•(
99

105

(VI ROUTING

(.1 CONNECTOR

242A
V
V

R500

500

CP500 .
V

. V
R50l

501

CP501 •••..•......
V
V

R502

502

CP502 ...•........
V
V

R503

503

CP503 .
V
V

R504

504

CP504 .
V
V

R505

505

CP505 .

(-··>1 DIVERSION OR PUMP FLOW

«_._J RETUR~ OF DIVERTED OR PU~PED FLOW



v
V

108 R506/. 506

117 CP506 ........•.••
V
V

120 R507

123 507

130 CPS07 .•..•.•.....
V
V

133 R508

136 508

144 CP508 ••.•..••...•
V
V1. R509

\" .'
150- 509

156 CP509 ...•........
V
V

159 RSI0

162 510

168 CP510 •.••....•.••

(***1 RUNOFF ALSO COMPUTED AT THIS LOCATIO~

•
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•
, FLOOD HYDROGRAPH PACKAGE IHEC-lt •

MAY 1991 •
* VERSION 4.0.1E •

•
·~ahey F77L-EM/32 version 5.01 •

• .. :J Dodson &Associates, Inc. •
I RUN DATH 01/08/95 TI~E 10:51:19 •
i."'.'.,., ••,.,'•••••" •••••"""'•• '.'

, , .
• •
• U.S. Al~Y CORPS OF ENGINEERS •
• HYDROLOGIC E~GI~EERING CENTER •
• 609 SECOND STREET •
• DAVIS, CALIFOR~IA 95616 •
• 1916) 551-1748 •
• •
•••••••••••••••••••••••••••••••••••••••

CAMELBACK ROAD CHANNEL
MARICOPA COUNTY DEPARTMENT OF TRANSPORTATION
FILENA.~E CA.~100

1/6/95
CDA , 241729-01-0300

THIS MODEL IS FOR RAINFALL ~~OUNT ASSOCIATED WITH 100-YEAR 24-80UR EVENT

12 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL O. HYDROGRAPH PLOT SCALE

MINUTES IN COMPUTATION INTERVAL
STARTING DATE
STARTING TIME
NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE
ENDING TIME
CENTURY MARK

5
1 0

0000
300

2 0
0055

19

HYDROGRAPH TIME DATA
NMIN

!DATE
ITIME

NQ
NDDATE
NDTIME
ICENT

COMPUTATION INTERVAL 0.08 HOURS
TOTAL TIME BASE 24.92 HOURS

ENGLISH UNITS
DRAINAGE AREA
PRECIPITATION DEPTH·
LENGTH, ELEVATION
FLOW
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

SQUARE MILES
INCHES
FEET
CUBIC FEET PER SECOND
ACRE-FEET
ACRES
DEGREES FAHRENHEIT

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0. 00



0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00- 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

e) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.06 0.06
0.06 0.06 0.06 0.06 0.01 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 . 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0,00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

20JD INDHI STORK NO. 2
STRM 3.80 PRHCIPITATION DHPTH
TRDA 0.21 TRANSPOSITION DRAINAGH ARK!

o PI PRHCIPITATION PATTHRN

."1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00"...: ../
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 O.O~- 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 . 0.00 0.00 0.00 0.00 , 0.00 0.00 0.00 0.00 0.00
0.00 ' 0.00 . 0.00 0.00 0.00 " 0.00 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.06 0.06
0.06 0.06 0.06 0.06 0.01 0.01 0.01 0.01 O.H 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00

e 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
. 0.00 0.00 0,00 0.00 , 0.00 0.00 0.00 0.00 0,00 0.00

..... '.:'- ",0.00 " 0.00 0.00 0.00 I 0'.00 !. 0.00 0.00 0.00 0.00 0.00
\.' 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

21 JD I~DEX STORM ~O. 3
STRM 3.80 PRECIPITATIO~ DEPTH
TRDA 0.45 TRA~SPOSITIO~ DRAI~AGE AREA



oPI PRECIPITATION PATTERN
0.00 0.03 0.00 o~oo 0.00 0:00--- 0.00 - 0:00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00.) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0. 00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.06 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.06 0.06
0.06 0.06 0.06 0.06 0.01 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.00 - 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 O.Uo 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

• 0.00 0.00 0. 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

\--

2r ID INDEX STORM NO. 4
STRM 3.79 PRECIPITATION DEPTH
TRDA 0.59 TRANSPOSITION DRAINAGE AREA

o PI PRECIPITATION PATTERN
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0. 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0. 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00--
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.0l}- 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.06 0.06
0.06 0.06 0.06 0.06 0.01 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

• 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

"- 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00





0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.000.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.000.00 0.00 0.00 0.00 0.00 0.00 0.00 - 0.00 0.00 0.000.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.000.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00.•; 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.000.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.000.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.000.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.000.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.000.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.000.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

•(



RU~OFF SlOOIARY
FLOW IN CUBle"FRET-PElrSRCO~D

TIME IN HOURS, AREA IN SQUARE 'MILES
/".

e·\ PEAK TIME OF AVERAGE FLOW· FOR ~XI~ PERIOD BASIN )(AXIMm! TIME OF
OPERATION STATIO~ FLOW PEAK 6-HOUR 24-HOUR 72· HOUR AREA STAGE MAX STAGH

HYDROGRAPH AT 242A 135. 12.08 14. 4- 4- 0.11

ROUTED TO R500 134- 12.25 14. 4- 4- 0.11

HYDROGRAPH AT 500 200. 12.08 18. 5. 4. 0.16

2 COMBINED AT CP500 314- 12.11 32. 8. 8. 0.21

ROUTED TO R501 311. 12.11 32. 8. 8. 0.21

HYDROGRAPH AT 501 94- 12.08 8. 2. 2. 0.01

2COMBINED AT CP501 ,394- 12.11 H. 10. 10. 0.34

ROUTED TO R502 388. 12.11 H. 10. 10. 0.34

HYDROGRAPH AT 502 101. 12.00 9. 2. 2. 0.08 """-....
. "'"'

2 COMBINED AT CP502 480. 12.11 50. 13. 12. 0.42

ROUTED TO R503 413. 12.11 50. 13. 12. 0.42 --
'.) HYDROGRAPH AT 503 39. 12.00 3. 1. 1. 0.03

13. 0.45" _.. 2 COMBINED AT CP503 505. 12.11 53. H.

ROUTED TO R504 489. 12.11 53. 14. 13. 0.45

HYDROGRAPH AT 504 14- 12.08 1. 2. 2. 0.06

2CO~INED AT CP504 553. 12.11 . 60. 15. '15. 0.51

ROUTED TO .. R505 544., 12.11 60. 15. 15. 0.51
;.-.- ..

HYDROGRAPH AT 505 71. 12.00 7. 2. 2. 0.05

2 COMBINED AT CP50S 602. 12.11 67. 11. 16. 0.56

ROUTED TO R506 582. 12.17 61. 17. 16. 0.56

HYDROGRAPH AT 506' . 44. " 12.00 4. 1. 1. 0.04

2CO~INED AT CP506 603. 12.17 10. 18. 17. 0.60

~OUTED TO R507 591. 12.25 70. 18. 17. 0.60

HYDROGRAPH.AT 507 66. 12.25 10. 3. 2. 0.05"'J 2 COlBINIlO AI
CP501, 654"" 12.25 t."" 80. 20. 20. 0.65

'.

ROUTED TO R508 644. 12.25 80. 20. 20. 0.65

HYIlROGRAPH AT 508 83. 12.33 11. 3. 3. 0.09



2 CO~BI~ED AT CP508 725. 12.25 90. 23. 22. 0.74

ROUTED TO R509 706 .. 12.33 90. 23. 22. 0.74~

HYDROGRAPH AT 509 14. 12.00 6. 2- 2. 0.07i(e·, 2 COMBI~ED AT CP509 721. 12.33 96. 24, 24, 0.81

ROUTED TO R510 697. 12.42 96. 24. 24. 0.81

HYDROGRAPH AT 510 42. 12.25 5. 1. 1. 0.06

2 COMBINED AT CP510 728. 12.42 100. 25. 25. 0.87

~.-.-. '1-'.~



SUMMARY OF KI~EMATIC wAVE - MUSKI~GUM-CUNGE ROUTI~G
(FLOW IS DIRECT RU~OFF wITHOUT BASE FLOW)

INTERPOLATED TO

e.J COMPUTATION I~TERVAL
ISTAQ ELEMENT DT PEAK TIME TO VOLUME DT PEAK TIME TO VOLUME

PEAK PEAK

(MIN) (CFS) (MIS) (I~) (MI~) (CFS) (Mn) (IN)

FOR STORM =1 STORM AREA (SQ MI) = 0.01
R500 MA,~E 5.00 133.54 735.00 1.24 5.00 133.54 735.00 1.24

':ONTlNUITY SUMMARY (AC-FT) - INFLOW=0.7304E+Ol EXCESS=O.OOOOE+OO OUTFLOW=0.7301E+Ol BASIN ST01\GE=0.4783R-02 PERCENT ERROR= 0.0

FOR STORM =2 STO~~ AREA (SQ MI) = 0.27
. R500 MANE 5.00 133.54 735.00 1.24 5.00 133.54 735.00 1.24

:ONTINUITY SUMMARY (AC-FT) - INFLUW=0.7304E+Ol EICESS=O.OOOOE+OO OUTFLOW=0.7301E+Ol BASIN STORAGE=0.4783E-02 PERCENT ERROR: 0.0

FOR STORM: 3 STORM AREA (SQ MI) : 0.45
R500 MAIiR 5.00 133.38 735.00 1.24 5.00 133.38 735.00 1.24

:ONTlNUITY SUMMARY (AC-FT) - INFLOW:0.7296R+Ol EICESS:O.OOOOE+OO OUTFLOW:0.7293E+Ol BASIN STORAGE:0.4780R-02 PERCENT ERROR: 0.0

" FOR SIORil • I' SIIlRil AREA ISQ NIl • 0.59
R500 MANE 5.00 132. 87 735.00 1. 24 5.00 132.87 735.00 1. 24

:ONTlNUITY SUMMARY (AC-FT) - INFLOW=0.7269E+Ol EICESS:O.OOOOE+OO OUTFLOW=0.7266E+Ol BASIN STORAGE:0.4772E-02 PERCENT~ERROR= 0.0

FOR STORM: 5 STORM ARKA (SQ MI) = 0.72
R500 MANE 5.00 132.16 735.00 1.23 5.00 132.16 735.00 1.23

:ONTlNUITY SUMMARY (AC-FT) - INFLOW=0.7231E+Ol EICESS=O.OOOOR+OO OUTFLOW=0.7228E+Ol BASIN STORAGR=0.4761E-02 PERCENT ERROR: 0.0

FOR STORM =6 STORM AR[\ (SQ MI) : 0.85
R500 MANE 5.00 131.50 735.00 1. 23 5.00 131.50 735.00 1.23

:ONTINUITY Sl~RY (AC-FT) - INFLOW=0.7196E+01 EICESS=O.OOOOE+OO OUTFLOW=0.7193E+Ol BASIN ST01\GE=0.4750E-02 PERCENT ERROR: 0.0

FOR STO~~ : 1 STORM AR[\ (SQ MI) = 0.01
R501 MANE 2.18 310.87 729.48 1.14 5.00 310.79 730.00 1.14

, flY Sl'!I.'IAIlY lAC-F1 J - INFLON .16306'02 Jilcm.·0.0.0006+00 OUTFLoN .16376+0lOAm SIOIlAG6·0. 22266-02 PllRC6:11 illOR' 0.0"..

FOR STORM =2 STORM AREA(SQ MI) = 0.27
R50l MANE 2.18 310.87 729.48 1.14 5.00 310.79 730.00 l.H



CONTI~UITY Sl~~Y (AC-FT) - I~FLOW:0.1638E+02 EICESS=O.OOOOE+OO OUTFLOW:O.1637E+02 BASIN STORAGE:0.2226E-02 PERCENT ERROR: 0.0

•'

,

,

:"\
, )

FOR STOi~ : 3 STOi~ AREA (SQ MIl:
R501 ~~~E 2.18 310.81

0.45
729.73 1.14 5.00 310.73 730.00 1.14

:ONTINUITY S~Y (AC-FT) - I~FLOW:0.163,6E+02 EXCESS=O.OOOOE+OO OUTFLOW:0.1635E+02 BASIN STORAGE:0.2173E-02 PERCENT ERROR: 0.0

FOR STOi~ : 4 STOi~'AREA (SQ MI) : 0.59
R501 ~~E 2.19 309.51 730.58 1.13 5.00 308.62 730.00 1.13

:ONTINUITY SUMMARY (AC-FT) - INFLOW:0.1630E+02 EXCESS:O.OOOOE+OO OUTFLOW:0.1629E+02 BASIN SrORAGE:0.2216E-02 PERCENT ERROR: 0.0

FOR STOi~ : 5 STOi~ AREA (SQ MI) : 0.72
R501 !~~ 2.19 307.53 729.58 1.12 5.00 307.46 730.00 1.12

:ONTINUITY SUMMARY (AC-FT) - INFLOW:0.1621E+02 EXCESS:O.OOOOE+OO OUTFLOW:0.1620E+02 BASIN STORAGE:0.2188E-02 PERCENT ERROR: 0.0

FOR STOi~ =6 STOl~ AREA (SQ MI) = 0.85
R501 MA~E 2.19 306.01 730.69 1.12 5.00 305.06 ·730.00 1.12

,ONTINUITY SUMMARY (AC-FT) - INFLOW=0.1612E+02 EXCESS=O.OOOOE+OO OUTFLOW=0.1612E+02 BASIN STORAGE=0.2175E-02 PERCENT ERROR: 0.0

~') ,

, FOR STOi~ =1 STORK AREA (SQ MI) = 0.01
R502 MA~ 2.94 388.62 732.77 1.13 5.00' 387.73 730.00 1.13

,ONTlNUITY SUMMARY (AC-FT) - INFLOW:0.2051E+02 EXCESS=O.OOOOE+OO OUT~LOW=0.2051E+02 BASIN STORAGE:O.4481E-02 PERCENT ERROR: 0.0

FOR STOi~ =2 STOi~ AREA (SQ MI) : 0.27
R502 MANE 2.94 388.62 732.71 1.13 5.00 381.73 730.00 1.13

ONTlNUITY Sl~Y (AC-FT) - INFLOW:0.2051E+02 EXCESS=O.OOOOE+OO OUTFLOW=0.2051E+02 BASIN STORAGE=0.4481E-02 PERCENT ERROR: 0.0

FOR STORM: 3 STOi~ AREA (SQ MI) = 0.45
R502 Ml~E 2.94 388.34 732.85 1.13 5.00 387.43 730.00 1.13

ONTINUITY Sl~RY (AC-FT) - INFLOW=0.2049E+02 EXCESS=O.OOOOE+OO OUTFLOW:0.2048E+02 BASIN STOi~GE:0.4834E-02 PERCENT ERROR: 0.0

•
FOR STORM: 4 STORM AREA (SQ MI) :

R502 MA~E 2.95 386.96
0.59

731.20 1.12 5.00 383.57 730.00 1.12

..

O\~ JITY SL~~RY (AC-FT) - I~FLOW:0.2041E+02 EXCESS:O.OOOOE+OO OUTFLOW:0.2040E+O'2 BASIN STOi~GE:0.4488E·02 PERCENT ERROR: 0.0

FOR STORM: 5 STORM AREA (SQ MIl: 0.72
R502 MA~E 2.95 384.90 732.06 1.12 5.00 381.69 730.00 1.12



'ONTINUITY SUMMARY (AC-FTI - INFLOW:0.2030E+02 EICESS:O.OOOOE+OO OUTFLOW:0.2029E+02 BASIN STORAGE:0.4631E-02 PERCENT ERROR: 0.0

FOR STO~~ : 6 STOl~ AREA (SQ ~I) :
R502 MANE 2.96 382.14

0.85
730.62 1.11 5.00 379.73 730.00 1.11

ONTINUITY SUMMARY (AC-FT) - INFLOW:0.2019E+02 EICESS:O.OOOOE+OO OUTFLOW:0.2018E+02 BASIN STORAGE:0.4601E-02 PERCENT ERROR: 0.0

FOR STORK: 1 STOl~ AREA (SQ MI) : 0.01
R503 MANE 1.57 475.22 731.01 1.12 5.00 472.83 730.00 1.12

)NTINUITY SUMMARY (AC-FT) - INFLOW:0.2517E+02 EXCESS:O.OOOOE+OO OUTFLOW:0.2517E+02 BASIN STORAGE:0.3063E-02 PERCENT ERROR: 0.0

FOR STORM : 2 STaR.\{ AREA ISQ Mil : 0.27
R503 MANE 1.57 475.22 731.01 1.12 5.00 472.83 730.00 1.12

)NTlNUITY SUMMARY (AC-FT) - INFLOW:0.2517E+02 EXCESS:O.OOOOE+OO OUTFLOW:0.2517E+02 BASIN STORAGE:0.3063E-02 PERCENT ERROR: 0.0

FOR STO~~ : 3 STO~~ AREA (SQ HI) : 0.45
R503 MANB 1.57 474,97 731.19 1.12 5.00 472.57 730.00 1.12

~flY SUKMARY (.C-F!) - INFLOW·O.ZSllK.O! KICKSS·O.OOOOK.OO OUTFLOV.O.ZSllK.O! HAS!N SIORAGK·0.Jl66K-D! FIRCKHI KiROR' 0.9

FOR STORK: 4 STO~\{ AREA (SQ HI) = 0.59
R503 MANE 1.58 471.37 731.45 1.12 5.00 469.90 730.00 1.12

JNTlNUITY SUMMARY (AC-FTI - INFLOW:0.2504E+02 EICESS:O.OOOOE+OO OUTFLOW:0.2504E+02 BASIN STORAGE:0.3008B-02 PERCENT ERROR: 0.0

FOR STORK: 5 STO~~ AREA (SQ HI) = 0.72
• C "" R503 MANE . 1.58 '468.52 '730.92 1.11 5.00' 466.28 730.00 1.11

lSTINUITY SUMMARY (AC-FT) - INFLOW:0.2490E+02 EICESS:O.OOOOE+OO OUTFLOW:0.2490E+02 BASIN STORAGE:0.3043E-02 PERCENT ERROR: 0.0

FOR STOl~ : 6 STORM AREA (SQ HI) = 0.85
R503 MANE 1.58· 465.65 730.41 1.11 5.00 464.27 730.00 1.11

)NTINUITY S~Y (AC-FT) - INFLOW:0.2476E+02 EXCESS:O.OOOOE+OO OUTFLOW:0.2476E+02 BASIN STORAGE:0.3072E-02 PERCENT ERROR: 0.0

1.12730.00488.775.001.12•
FOR STOl~: 1 STOl\{ AREA (SQ 1'111 : 0.01

R504 MANE 2.84 496.73 731.87

\ _. i

,~TINUITY Su~\{ARY (AC-FTI - INFLOW:0.2685E+02 EXCESS:O.OOOOE+OO OUTFLOW:0.2683E+02 BASIN STOR.~GE:0.7226E-02 PERCENT ERROR: 0.0

FOR STOl\{ : 2 STOR.\{ AREA (SQ 1'111 : 0.27



R504 ~~K 2.84 491.73 731.87 1.12 5.00 488.77 730.00 LIZ

~O~TI~~ITY SU~~RY IAC-FT) - I~FLOW:0.2685R+02 EXCKSS:O.OOOOE+OO OUTFLOW:0.2683K+02 BASIN ST01\GE:0.7226E-02 PERCENT ERROR: 0.0

FOR STOl~ : 3 ST01~ AREA ISQ MI) :
R504 MA~E 2.84 496.63

0.45
732. 01 1.12 5.00 488.62 730.00 1.12

;O~TINUITY SUMMARY IAC-FT) - INFLOW:0.2682E+02 EXCESS:O.OOOOE+OO OUTFLOW:0.2681E+02 BASIN STORAGE:0.7468E-02 PERCENT ERROR: 0.0

FOR STO~~ : 4 ST01~ .AREA ISQ MI) : 0.59
R504 MA~E 2.84 493.07 733.23 1.11 5.00 488.14 730.00 1.11

:ONTINUITY SUMMARY IAC-FT) - INFLOW:0.2671E+02 EXCESS:O.OOOOE+OO OUTFLOW:0.2669E+02 BASIN STORAGE:0.7175E-02 PERCENT ERROR: 0.0

FOR STO~~ : 5 STOl~ AREA (SQ MI) : 0.72
R504 MANE 2.85 490.57 732.05 1.11 5.00 482.75 730.00 1.11

'ONTINUITY SUMMARY IAC-FT) - INFLOW:0.2656E+02 EXCESS:O.OOOOE+OO OUTFLOW:0.2655E+02 BASIN STORAGE:0.7392E-02 PERCENT ERROR: 0.0

FOR STORM: 6 STORM AREA (SQ MI) : 0.85
R504 MANE 2.85 488.62 733.02 1.10 5.00 482.49 730.00 1.10

~;tY SUKMARY (AC-FT) . INFLOW'0.2611E'01 EXCESS,O.OOOOE,OI OUTFLOV,0.2610E.02 BASIN STORAGE'O.1216E-02 FERCENT ElEOR, 0.0

FOR STO~~ : 1 STORM AREA ISQ MI) : 0.01
R505 MANE 1.06 549.61 731.13 1.10 5.00 545.49 730.00 1.10

ONTINUITY SIDt~Y (AC-FT) - INFLOW:0:3015E+02 EXCESS:O.OOOOE+OO OUTFLOW:0.3014E+02 BASIN STORAGK:0.2940K-02 PERCENT ERROR: 0.0

FOR STORM : 2 STORM AREA (SQ MI) : 0.21
R50S MANE 1.06 549.61 731.13 1.10 5.00 545.49 730.00 1.10

)~TINUITY SUMMARY (AC-FT) - INFLOW:0.3015E+02 EXCESS:O.OOOOE+OO OUTFLOW:0.3014E+02 BASIN STORAGE:0.2940E-02 PERCENT ERROR: 0.0

FOR STOl~ : 3 STOl~ AREA ISQ MI) : 0.45
R505 MANE 1.06 549.16 731.23 1.10 5.00 544.81 730.00 1.10

)~TINUITY SUMMARY (AC-FT) - INFLOW:0.3011E+02 EXCESS:O.OOOOE+OO OUTFLOW:0.3011E+02 BASIN STORAGE:0.3025E-02 PERCENT ERROR: 0.0

• FOR STORM: 4 ST01~ AREA ISQ MI) :
R505 MANE 1.06 547.17

0.59
731. 53 1.10 5.00 543.48 730.00 1.10

lNTINUITY SU~~ARY IAC-FT) - INFLOw:0.2997E+02 EXCESS:O.OOOOE+OO OUTFLOW:0.2997E+02 BASI~ STORAGE:0.Z943E-02 PERCENT ERROR: 0.0



FOR STOi~ =5 STOi~ AREA (SQ MI) = 0.72
R505 M1~K 1.06 541.76 731.71 1.09 5.00 537.92 730.00 1.09

CONTINUITY SUMMARY IAC-FT) - INFLOW=0.2964E+02 EXCESS=O.OOOOE+OO OUTFLOW;0.2964K+02 BASIN STORAGK=0.2944K-02 PERCENT ERROR= 0.0

FOR STOi~ =1 STORM AREA ISQ MI) = 0.01
R506 Mk~K 2.51 598.02 732.66 1.13 5.00 585.75 730.00 1.13

~ONTINUITY SUMMARY (AC-FT) - INFLOV=0.3406E+02 EXCESS=O.OOOOE+OO OUTFLOW=0.3405E+02 BASIN STORAGE=0.7557E-02 PERCENT ERROR= 0.0

FOR STO~~ =2 STO~~ AREA (SQ MI) = 0.27
R506 MANE 2.51 598.02 732.66 1.13 5.00 585.75 730.00 1.13

:ONTlNUITY SUMMARY-(AC-FT) - INPLOW=0.3406E+02 EXCESS=O.OOOOE+OO OUTFLOW=0.3405E+02 BASIN STOi~GE=0.7557E-02 PERCENT ERROR= 0.0

1.13730.00584.185.001.13
0.45

732.93
FOR STO~~ =3 STORM AREA ISQ MI) =

R506 MANE 2.51 595.93.J
:ON11~ITY SUMMARY (AC-FT) - INFLOV=0.3402E+02 EXCESS=O.OOOOE+OO OUTFLOW=0.3402E+02 BASIN STORAGE=0.7604E-02 PERCENT ERROR= 0.0

FOR STO~~ =4 STORM AREA (SQ MI) = 0.59
R506 MANE 2.51- 590.75 733.50 1.12 5.00 581.62 730.00 1.12

:ONTINUITY SUMMARY (AC-FT) - INFLOW=0.3387E+02 EXCESS=O.OOOOE+OO OUTFLOW=0.3386E+02 BASIN STORAGE=0.7476E-02 PERCENT ERROR= 0.0

FOR STORM =5 STORM AREA (SQ MI) = 0.72
R506 ~~E 2.52 587.20 733.13 1.12 5.00 577.61 735.00 1.12

ONTINUITY SUMMARY (AC-FT) - INFLOW=0.3369E+02 EXCESS=O.OOOOE+OO OUTFLOW=0.3368E+02 BASIN STORAGE=0.7650K-02 PERCENT ERROR= 0.0

FORSTO~~ =6 STO~~ AREA ISQ MI) = 0.85
R506 MANE 2.52 584.62 733.39 1.11 5.00 574.65 735.00 1.11

O~TINUITY S~Y (AC-FT) - INFLOW=0.3350E+02 EXCESS=O.OOOOE+OO OUTFLOW=0.3348E+02 BASIN STORAGE=0.7576E-02 PERCENT ERROR= 0.0

•~- FOR STORM =1 STOi~ AREA ISQ ~Il =
R507 !~NE 2.09 602.93

0.01
732.61 1.12 5.00 596.29 735.00 1.12

)~TINUITY S~~ARY IAC-FT) - INFLOW=0.3590E+02 EICESS=O.OOOOE+OO OUTFLOW=0.3589E+02 BASIN STOi~GE:0.6501E-02 PERCENT ERROR: 0.0



FOR STOl~ : 2 STOl~ AREA (SQ ~I) : 0.27
R507 ~NE 2.09 602.93 732.61 1.12 5.00 596.29 735.00 1.12

~~¥IrY SUMMARY (AC-FT) - INFLOV:O.3590E+02 EXCESS:O.OOOOE+OO OUTFLOW:0.3589E+02 BASI~ STORAGE:0.6501E-02 PERCE~T ERROR: 0.0

FOR STORM : 3 STOlL\! AREA (SQ ~I) : 0.45
R507 MANE 2.09 600.25 733.19 1.12 5.00 594.92 735.00 1.12

ONTINUITY SUMMARY (AC-FT) - INFLOV:0.3586E+02 EXCES5:0.0000E+00 OUTFLOW:0.3585E+02 BASIN STORAGE:0.6511E-02 PERCENT ERROR: 0.0

FOR STOlL\! : 4 STORM AREA (SQ HI) : 0.59
R507 MANE 2.09 599.60 732.07 1.12 5.00 591.08 735.00 1.12

ONTINUITY SUMMARY (AC-FT) - INFLOW=O.3569E+02 EXCESS=O.OOOOE+OO OUTFLOW=0.3569E+02 BASIN STORAGE:O.6470K-02 PERCENT ERROR: 0.0

FOR STORM: 5 STORM AREA (SQ MI) : 0.72
R507 MANE 2.10 592.73 731.70 1.11 5.00 587.60 735.00 1.11

JNTINUITY SUMMARY (AC-FT) - INFLOW:0.3548H+02 EXCESS:O.OOOOE+OO OUTFLOW:0.3548E+02 BASIN "STORAGE:0.6582E-02 PERCENT ERROR: 0.0

•..

FOR STORM: 6 STORK AREA (SQ IU) : 0.85
, R507 MANE 2.10 591.33 732.71
';

'~.,;~: ".. .-'.'

1.10 5.00 585.74 735.00 1.10

JNTINUITY SUMMARY (AC-FT) - INFLOW:0.3528E+02 EXCESS:O.OOOOE+OO OUTFLOV:0.3527E+02 BASIN STORAGE:0.6557E-02 PERCENT ERROR: 0.0

FOR STORK: 1 STORK AREA(SQ MIl: 0.01
R508 MANE 3.95 654.45 735.25 1.17 5.00 651.96 735.00 1.17

JNTINUITY SUMMARY (AC-FTI - INFLOW:0.4098E+02 EICESS:O.OOOOE+OO OUTFLOW:0.4096E+02 BASIN STORAGE:0.1332E-Ol PERCENT ERROR: 0.0

FOR STOlL\! : 2 STORM AREA (SQ MIl: 0.27
R508 MANE 3.95 654.45 735.25 1.17 5.00 651.96 735.00 1.17

JNTINUITY S~Y (AC-FT) - INFLOW:0.4098E+02 EXCESS:O.OOOOE+OO OUTFLOW:O.4096E+02 BASIN STORAGE:0.1332E-Ol PERCENT ERROR: 0.0

FOR STORK: 3 STORM AREA (SQ MIl: 0.45
R508 MANE 3.96 652.74 735.72 1.17 5.00 646.85 735.00 1.17

1.175.00 643.47 735.001.17

~UITY Sl~RY (AC-FTI - INFLOW=0.4094E+02 EXCESS=O.OOOOE+OO OUTFLOW:0.4092E+02 BASIN STORAGE:0.1356E-Ol PERCENT ERROR: 0.0

\, - FOR STOR~ =4 STOR~ AREA (SQ ~I I = 0.59
R508~ANE 3.96 650.02 737.08

~TINUITY SU\\fARY (AC-FTI - INFLOW:0.4076E+02 EXCESS=O.OOOOE+OO OUTFLOW=0.4074E+02 BASIN STORAGE=0.1331E-Ol PERCENT ERROR= 0.0



FOR STOi~ =5 STOi~ AREA (SQ MI) = 0.72
R508 ~~B 3.97 646.10 738.34 1.16 5.00 644.17 735.00 1.16

~JITY S~Y IAC-FT) - I~FLOW=0.4050B+02 BXCESS=O.OOOOE+OO OUTFLOW=0.4048B+02 BASIN STORAGE=0.1372E-01 PERCENT BRROR= 0.0

FOR STOi~ =6 STORM AREA (SQ MI) = 0.85
R508 MANE 3.97 642.22 735.08 1.15 5.00 641.32 735.00 1.15

)~TI~ITY SUMMARY (AC-FT) - INFLOW=0.4028E+02 BXCESS=O.OOOOB+OO OUTFLOW=0.4026B+02 BASIN STORAGE=0.1355E-Ol PERC~~T ERROR= 0.0

FOR STORM =1 STORM AREA (SQ MI) = 0.01
R509 MANE 4.19 714.88 741.03 1.17 5.00 709.56 740.00 1.17

)~TINUITY SUMMARY IAC-FT) - INFLOW=0.4625E+02 EXCES5=0.0000E+00 OUTFLOW=0.4615Et02 BASIN STORAGE=0.1750E-Ol PERCENT ERROR= 0.2

FOR STORM =2 STORM AREA (SQ MI) = 0.27
R509 ~~E 4.19 714.88 741.03 1.17 5.00 709.56 740.00 1.17

)~TINUITY SUMMARY (AC-FT) - INFLOW=0.4625Et02 EXCESS=O.OOOOEtOO OUTPLOV=0.4615Et02 BASIN STORAGE=0.1750E-Ol PERCENT ERROR= 0.2

• FOR STORM =3 STORM AREA (SQ MI) =
~' R509 MANE 4.20 708.12

-:' .. ,;'-

0.45
742.67 1.17 5.00 707.68 740.00 1.17

)~TINUITY SUMMARY (AC-FT) - INFLOW=0.4622Et02 EXCESS=O.OOOOEtOO OUTFLOV=0.4611Et02 BASIN STORAGE=0.1776E-Ol PERCENT ERROR= 0.2

FOR STORM =4 STORM AREA (SQ MI) = 0.59
R509 MANE 4.20 709.39' 739.63 1.16 5.00 708.37 740.00 1.16

}~TINUITY SUMMARY (AC-FT) - 'INFLOW=0.4601Et02 EXCESS=O.OOOOEtOO OUTFLOW=0.4592Et02 BASIN STORAGE=0.1791E-Ol PERCENT ERROR= 0.2

FOR STORM =5 STORM AREA (SQ MI) = 0.72
R509 MANE 4.20 707.97 739.53 1.16 5.00 706.59 740.00 1.16

j~TINUITY SUMMARY (AC-FT) - INFLOW=0.4572K+02 EXCESS=O.OOOOEtOO OUTPLOW=0.4561Bt02 BASIN STORAGB=0.1813E-Ol PERCENT ERROR= 0.2

FOR STOi~ =6 STORM AREA (SQ MI) = 0.85
R509 MANE 4.21 704.42 140.55 1.15 5.00 700.58 140.00 1.15

~ITY SL~~ARY(AC-FT) - INFLOW=0.4546B+02 EXCBSS=O.DOOOEtOO OUTFLOW=0.4537E+02 BASI~ STORAGE=O.1820B-01 PERCENT ERROR= 0.2
(
"

FOR STORM =1 STORM AREA (SQ MI) = 0.01
R51D MA~E 3.96 709.27 744.98 1.14 '5.00 709.11 745.00 1.14



CONTI~ITY SUMMARY IAC-PT) - INFtOV:O.4926H+02 EICESS:O.OOOOE+OO OUTFtOV:O.4918K+02 BASIN STORAGE:O.1821K-01 PERCENT ERROR: 0.1

1.14745.00709.115.001.14
0.21

7H.98
FOR STORM: 2 STOi~ AREA ISQ HII :

R510 MANE 3.96 709.27e)
CONTINUITY SUMMARY (AC-FTI - INFLOV:0.4926H+02 EICHSS:O.OOOOE+OO OUTFLOV:0.4918H+02 BASIN STORAGE:0.1821K-Ol PERCEYY' ERROR: 0.1

FOR STORM =3 STORM AREA (SQ HII : 0.45
R510 KANE 3.97 706.39 741.62 1.14 5.00 702.65 745.00 1.14

·;ONTlNUITY SIOOIARY (AC-PT) - INFLOV=0.4927E+02 EICESS:O.OOOOK+OO OUTFLOV:0.4919K+02 BASIN STORAGE:0.1880K-01 PERCENT mOR: 0.1

FOR STORM =4 STORM AREA ISQ HI) : 0.59
- R510 KANE 3.96 704.51 741.43 1.13 5.00 702.42 745.00 1.13

~ONTINUITY SUMMARY (AC-PT) - INFLOV:0.4903E+02 EICESS:O.OOOOB+OO OUTFLOV:0.4895Et02 BASIN STORAGE:0.1826E-01 PERCENt mOR: 0.1

FOl STORM =5 STOIDI ARBA (SQ MI) : 0.12
R510 KANE -- 3.91 703.62 742.04 1.13 5.00 697.08 745.00 1.13

;ONTINUITY SUMMARY (AC-PT) - INPLOV:0.4872H+02 EICESS:O.OOOOE+OO OUTFLOV=0.4864E+02 BASIN STORAGE:0.1960E-01 PERCENT mOR= 0.1

~)~.-' FOR STOIDI =6 STORM AREA (SQ MI) =
R510 KANE 3.98 702.36

0.85
1H.01 LIZ 5.00 696.32 745.00 1.12

~ONTINUITY SIOOIARY (AC-FT) - INPLOV=0.4838E+02 EICESS:O.OOOOE+OO OUTFLOW=0.4830B+02 BASIN STORAGE:0.1931K-01 PERCENT mOR: 0.1

~ •• NOR.~ END OF BBC-l •••
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BEC-2 tATER SURFACE PROFILES *
t

Version 4.6.2; May 1991 t
t

•
rE 01MAY95 TIME 12:43:01 t

*. ***t*********t**********tt***t*t**t

****************************t*********t
* U.S. Ml~Y CORPS OF E~GI~EERS

* HYDROLOGIC ESGI~EERI~G CE~TER t

* 609 SECO~D STREET, SUITE D t

* DAVIS, CALIFOR~IA 95616-4687 t

* (916) 756-1104 t
tt*ttttttttttt*tttttttttttttttttt**tt*t
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01~Y95 12:43:01 PAGE

THIS RU~ EXECUTED 01~Y95 12:43:01
***•••••••••••••••••••• *••••••••••••
HEC-2 WATER SURFACE PROFILES

Version 4.6.2; May 1991
*•••••••••••••••••••••••••••••••••••

C~~LBACK ROAD CBA~NEL

5-YEAR EVENT
FLOOD PROFILES

PREPARED BY CDA
CBA '241729-01-0300

DATE 1/18/95 REVISED 4/31/95

il ICHECK . INQ ~I~ IDIR STRT METRIC " HVINS Q VSEL FQ

1 -1 15

J3 VARIABLE CODES FOR SUMMARY PRINTOUT

1700 17H 343
1022 1700 101&.4

1145 1171 500
1022.9 885 1022.4

1024 1171

12H 1314 500
1023 1244 1019.64

1485 1556 500
1024 1485 1020.2
1026 1573

13

343 343
1714 1018.4

500 500
1500 1020.2 1556

1314

1154

1744

1118

176.64

55

1018

15

1545 1024

1298 1024"

1145 1019.12

155.4 1026.61

1724 1024

1112

385
1020.9

500 500
1258 1019.64

500 500
1000 1022

o 0
1105 1011.14

385
110.4

228.64

8

.3

o
1018

.3
385

1020.9
1026.75

.1

1118
1060

.1
176.64

94
188.74

1105
1019

0.025

0.025
94

1025
1025.95

2638 1

.0.045 0.045
QT"" 1 152
Xl 15759 6
GR 1023 1000
GR 1025 1144

Xl 15416 5
GR 1023 1000

QT 1 156
Xl 14916 1
GR 1023.1 830
GR 1019.1 1164

Xl 14416 6
GR 1024 948
GR 1026 1336

Xl 13916 7
GR 1024. 7 990
GR 1025 1565

QT 1 161
• 0.025 0.025

13531 8
\I 1025 90
Glt 1026.~ 188.6~



01t\Y95 12:43:01 PAGE 2

.~3411
.3 .5

8 116 146 60 60 60
3 10 1026.5 1026.5

~ 1025 100 1025 115 1021 116 1021 146 1026.12 151

1 1026.3 163.5 1025.86 163.6 1026.66 203.5

C 3.013 0.2 2. 95 ( 10 110 8.1 1021.1 1021

1 13361 8 122.7 152.7 110 110 110
2

3 10 1026.97 1026.91
T -2 115 1026.91 160.4 1026.97
1 1021.3 100 1026.97 115 1021.1 122.7 1021.1 152.1 1026.91 160.4
R 1026.3 172.4 1026.39 112.5 1026.69 212.4

C .1 .3
U':!i~1333!9t'J:"'7Z ....,,:.. &;;;-~'ki"'~ 115..:,,,-,:,,,, 159.36•._. ..U ' 22 ZZ .-"~-'~"''-'''''. ~:. ".,~,•.. '~~"." ,,: ..'''''. '~;'-'1'~"';'" :;>t;.( ..•. 0.'-':"'-'

,R 1021 100 1026.12 115 1021. 2 134.7 1021. 2 139.7 1026.12 159.36
-;R.····I0Zo.r~ .. 111.36 1025.80' - 17L4o'" '1026.66" 211.36 ...... n._ ..._, ." '-~" .--, ..•. "-'-. -.".~:' -" ". -"".' --_":0...... -...-"~ ......_ ...~- ..~~; ....~, ....".;-

] 13210 8 115 156.35 69 69 69
~R 1028 100 1026.04 115 1021. 49 133.11 1021. 49 138.11 1026.04 156.35
;R 1026.2 168.35 1025.18 168.45 1026.58 208.35

(l 12224 8 115 1H.16 1046 1046 1046
'}R 1034 100 1032.76 115 1025.99 142.08 1025.99 147.08 1032.16 114 .16.0) 1033 186.16 1032.5 186.26 1033.3 226.16

~c .3 .5
~T 1 135
Xl 12116 8 133.36 149.36 108 108 108
X3 10 1032 1032
GR 1034 ' 100 1033.04 115 1026.45 133.36 1026.45 149.36 1033.04 161.12
GR 1032.3 119.72 1032.18 179.82 1033.58 219.72

SC 2.013 0.2 2.95 5 8 40 8.1 1026.61 1026.45
Xl 12016 8 133.16 149.16 40 40 40
12 2
13 10 1033.15 1033.15
BT -2 115 1033.15 167.32 1033.15
GR 1034 100 1033.15 115 1026.61 133.16 1026.61 149.16 1033.15 167.32

GR 1033.4 119.32 1032.89 119.42 1033.69 219.32

Xl 12049 8 115 172.24 27 21 21
GR 1034 100 1033.22 115 1026.63 141.12 1026.63 146.12 1033.22 172.24

GR 1033.4 184.24 1032.96 184.34 1033.16 224,24

SC .1 .3
Xl 11100 8 115 113.36 949 949 949
GR 1036 100 1035.69 115 1029.11 141.68 1029.11 146.68 1035.69 113.36

.1035.9 185.36 1035.43 185.46 Ht36.23 225.36
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.1 llU
.( .·10696 8 115 162.72 404 404 404
'~R 1037.3 100 1036.35 115 1031. 01 136.36 1031. 01 141. 36 1036.35 162.72
·;R 1036.5 174.72 1036.09 174.82 1036.89 214.72

~C .3 .5
Xl 10588 8 132 148 108 108 108
X3 10 1036.5 1036.5
GR 1038 100 1037 115 1031. 36 132 1031. 36 148 1037 165.12
GR 1037.2 177.12 1036.14 177.22 1037.54 217 .12

SC 2. 013 0.2 2.95 5 8 40 8.1 1031. 48 1031. 36
Xl 10548 8 132.02 148.02 40 40 40
12 2
13 10 1037.11 1037.11
BT"~:' If-i.e+·· l1SL~>l1037 .11 ~"': . 165~04<"""""""193'hll",~r"u;dlf~~I'iT'~~~'t(::'-:·""'i"l~.i..;'''''''h''''';~_'C._. ,"" 0-'-;: ,_,.

GR 1038 100 1037.11 115 1031. 48 132.02 1031.48 148.02 1037.11 165.04
GR -T031':3 ,.~ 177.01 f 'n!1036.85 177.14 1037.65 217.04

,-n.,"""-f,,,- /.,~..: .• '-<- ". -<,".•_,c.. -~..,~.',~.'

Xl 10521 8 115 165.2 27 27 27
GR 1038 100 1037.18 115 1031. 52 - , 137.6 1031. 52 142.6 1037.18 165.2
GR 1037.4 177.2 1036.92 177.3 1037.72 217 .2

~C .1 .3fa 9913
8 115 170.16 578 578 578

i. ' ',.O~~~~
100 1038.66 115 1032.39 140.08 1032.39 145.08 1038.66 170.16

182.16 1038.4 182.26 1039.2 222.16

QT 1 110
~c .3 .5
Xl 9823 8 133.14 153.14 120 120 120
X3 10 J .....~ _•• . ~,. 1038.5 1038.5
GR 1041 100 1038.98 115 1032.57 133.14 1032.57 153.14 1038.98 171. 28
GR 1039.2 183.2 1038.72 183.3 1039.52 223.3

SC 2.013 OJ 2.95 5 10 60 8.1 1032.66 1032.57
Xl 9763 8 133.42 153.42 60 60 60
X2 2
X3 10 1039.14 1039.14
BT -2 115 1039.14 171.84 1039.14
GR 1041 100 1039.14 115 1032.66 133.42 1032.66 153.42 1039.14 171.84
GR- 1039.3 183.84 1038.88 183.94 1039.68 223.84

Xl 9733 8 115 172 30 30 30
GR 1041 100 1039.21 115 1032. 7 141 1032.7 146 1039.21 172

GR 1039.4 184 1038.95 184.1 1039.75 224

~C .1 .3
Xl 9479 8 115 168.4 254 254 254

• 1040 100 1039.13 115 1033.08 139.2 1033.08 144.2 1039.13 168.4

1039.3 180.4 1038.87 180.5 1040.43 220.4



01~Y95 12:43:01 PAGE 4

~, 1 105
.3 .5

.1 9359 8 127.7 151.7 120 120 120
;3 10 1038.5 1038.5
;R 1040 100 1038.81 115 1033.26 127.7 1033.26 151.7 1038.81 164.4
;R 1039.0 176.4 1038.55 176.5 1040.75 215.4

,C 3.013 0.2 2.95 4 8 60 8.1 1033.35 1033.26
a 9299 8 128.1 152.1 60 60 60
(2 2
\3 10 1039 1039
3T ·3 100 1042.5 110.2 1038.89 182.2 1039.1
~ 1040 100 1039 115 1033.35 128.1 1033.35 152.1 1038.89 170.2
GR 1039.1 . 182.2 1038.6 182~3 1040.94 222.2

Xl 9269 8 -"";"';~'l1S'-';';' 169';76;:""",,,,",,,,,;:;.,,,,,,·30,::-<,· :"""'>ioii" 30 ;~..J.O
GR 1040 100 1039.61 115 1033.39 139.88 1033.39 144.88 1039.61 169.16
GR 1039.8 181. 76 1039.95 181.86 1041. 55" 221.76' .

~C .1 .3
Xl 8410 8 115 188 859 859 859
GR 1044.8 100 1043.21 115 1034.17 149 1034.71 154 1043.27 188
GR 1043.5 200 1043.01 200.1 1043.81 240

tt, 828:
102

.3 .5
8 143.5 159.5 127 121 127

n' 10 1042.21 1042.21
GR 1044.9 100 1043.46 115 1034.96 143.5 1034.96 159.5 1043.46 188

GR 1043.1 200 1043.2 200.1 1044 240

SC 2.013 0.2 2.95 5 8 110 8.1 1035.12 1034.96
Xl 8173 8 142.26 158.26 110 110 110
12 2
X3 10 1043.31 1043.31
BT -2 115 1043.31 185.52 1043.31
GR 1044 .8 100 1043.31 115 1035.1% 142.26 1035.12 158.26 1043.31 185.52
GR 1043.5 197.52 1043.05 191.62 1043.85 231.52

Xl 8141 8 115 185.1% 32 32 32
GR 1044.8 100 1043.31 115 1035.11 141.56 1035.17 152.56 1043.31 185.12
GR 1043.5 191.12 1043.05 191.22 1043.85 231.12

SC .1 .3
Xl 7702 8 115 169.44 566 566 566
GR 1044 100 1042.01 115 1035.83 139.12 1035.83 144.12 1042.01 169.44

GR 1042.2 181. 44 1041.15 181.54 1042.55 221. 44

•
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._; 1 99
.3 .5

1 7575 8 133.6 149.6 127 127 127

3 10 1042 1042

R 1043 100 1042.06 115 1036.02 133.6 1036.02 149.6 1042.06 168.1

R 1042.3 180.1 1041.8 180.2 1042.6 220.2

;C 2.013 0.2 2.95 5 8 40 8.1 1036.08 1036.02

;1 7535 8 131. 24 147.24 40 40 40
(2 2
(3 10 1042 .14 1042.14

3T -2 115 1042.14 163.48 1042.14
;R 1044.0 100 1042.14 115 1036.08 131. 24 1036.08 147.24 1042.14 163.48

;R 1042.3 . 175.48 1041. 88 175.58 1042.68 215.48

'Xl 7503 32 8 J2. 115 .12 168.72 32 32 32 - ..- ~. "'~7_·"~/-C_ --;:_-.it.

';R 1044 100 1042.21 115 1036.12 139.36 1036.12 144.36 1042.21 168.72

"GR 1042:4 7=, 180:1% 7~ 1041.95 180.82 1042.75 220.72

~C .1 .3
Xl 6566 8 115 166.56 937 937- . 937
GR 1044.8 100 1043.35 115 1037.53 138.28 1037.53 143.28 1043.35 166.56

GR 1043.5 178.56 1043.09 178.66 1043.89 218.56

It 613:

86
.3 .5

8 131.3 147.3 127 127 127
X3 ' . 10 1043 1043

GR 1044 100 1043.17 115 1037.72 131.3 1037.72 147.3 1043.17 163.6

GR 1043.4 175.6 1042.91 175.7 1043.71 215.6

SC 2.013 :; 0.2 G 2.95 :iU [.,J .14>-. J , j." ,8·· 40 8.1 1037.78 1037.72

Xl 6399'; 8 130.82 146.82 40 40 40
X2 2
X3 10 1043.11 1043.11

BT -2 115 1043.11 162.64 1043.11
GR '1044 100 1043.11 115 1037.78 130.82 1037.78 146.82 1043.11 162.64

GR 1043.3 174.64 1042.85 174. 75 1043.65 214.64

Xl 6367 8 115 163.6 32 32 32
GR 1044 100 1043.%7 115 1037.82 136.8 1037.82 141.8 1043.27 163.6

GR 1043.5 175.6 1043.01 175.7 1043.81 215.6

QT 1 36
SC .1 .3
Xl 5800 8 115 159.2 567 567 567
GR 1048.3 100 1047.25 115 1042.35 134. 6 1042.35 139.6 1047 .25 159.2

GR 1047.5 171. 2 1046.99 171. 3 1047.79 211.2

•



01~Y95 12:43:01 PAGE 6

_'5645
.3 .5

8 134.79 138.29 155 155 155
(3 10 1048.5 1048.5
~R 1049 100 1048.49 115 1043.73 134. 79 1043.73 138.29 1048.49 158.08
;R 1048.7 170.08 1048.23 170.18 1049.03 210.08

3C 1.024 0.5 2.95 3.5 0 40 2.1 1044.09 1043.73
Xl 5605 8 134, 65 138.15 40 40 40
X2 2
X3 10 1048.88 1048.88
aT -2 115 1048.88 157.76 1048.88
GR 1049.7 100 1048.88 115 1044.09 134.65 1044.09 138.15 1048.88 157.76
GR 1049.0 169.76 1048.55 169.86 1049.35 209.76

Xl 5590 8 115 156.48 15 15 15
GR 1050.0 100 1049.05 115 1044 .34 133.24 1044.34 138.24 1049.05. 156.n
GR 1049.1 168.48 1048.67 168.58 1049.47 208.48

~C .1 .3
Xl 5573 8 115 156.48 17 17 17
GR 1050 100 1048.57 115 1044.37 133.24 1044. 37 138.24 1048.93 156.48
GR 1049.1 168.48 1048.67 168.58 1049.47 208.48

Xl 5500 8 115 156.54 73 73 73
.1049.6 100 1048.93 115 1044.94 131 1044.94 136 1050.9 156.54

. \050.3 168.64 1049.83 168.74 1050.63 208.64
." ~.

Xl 5350 8 115 158.92 150 150 150
GR 1051.6 100 1050.9 115 1046.12 131 1046.12 136 1052.63 158.92
GR 1052.8 170.92 1052.37 171.02 1053.17 210.92

Xl 5200 8 115 168.68 150 150 150
GR 1052.0 100 1051.3 115 1047.3 131 1047.3 136 1055.47 168.68
GR 1055.1 180.68 1055.21 180.18 1056 220.68

Xl 4910 8 115 168.4 290 290 290
GR 1052.6 100 1051.88 115 1041.88 131 1041.88 136 1055.98 168.4
GR 1056.2 180.4 1055.71 180.5 1056.52 220.4

Xl 4900 8 115 157.6 10 10 10
GR 1055.3 100 1054.6 115 1050.6 131 1050.6 136 1056 157.6
GR 1056.2 169.6 1055.n 169.1 1056.54 209.6

Xl 4390 8 115 158.64 510 510 510
GR 1057.1 100 1056.31 115 1051. 62 131 1051.62 136 1057.28 158.6t
GR 1057.5 170.64 1051.02 170.74 1051.8 210.64

QT 36
~c .3 .a

•
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.935
R.•063.5
R 1064.7

•
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6 115
100 1063.54

205.36

153.36
115

10
1059.37

10
131.65

10
1059.37 136.68 1063.54
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.~O DEPTH . CliSEL .. CRlliS I; WSKLK i EG; HV IlL OLOSS L-BANK ELEV
QLOB QCH '. QROB ALOB ACH AROB VOL TWA R-BANK ELEV

.•~E VLOB VCH VROD INL INCH INR WTN KLMn SSTA
SLOPE XLOBL ILCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

'PROF 1

:CHV: .100 CEHV: .300
ISECNO 15759.000
15759.000 2.27 1019.41 .00 1019.50 1019.56 .15 .00 .00 1018.00

152.0 55.6 92.3 4.1 42.0 23.9 3.7 .0 .0 1018.00
.00 1.32 3.87 1.11 .045 .025 .045 .000 1017.14 1053.90

.001903 O• O. O. 0 0 6 .00 69.32 1123.22

FLOW DISTRIBUTION FOR SECNO: 15759.00 CWSEL: 1019.41

STA: 1054, 1060. 1105. 1118. 1123.
PER Q: .4 36.2 60.1 2.7

AREA: 1.2 40.8 23.9 3.7
VEL: .5 1.3 3.9 1.1

DEPTH: .2 .9 1.8 .7

·SECNO 15416.000

J.NING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE Wl~GE, runo: .63

15416.000 1.84 1020.24 ... 00 .00 1020.61 .37 .99 .07 1022.00
152.0 .0 152.0 .0 .0 31.1 .0 .4 .4 1024. 00

.02 .00 4.89 .00 .000 .025 .000 .000 1018.40 1706.84
.004856 343 • 343. 343. 2 0 0 .00 23.74 1730.58

". - - ---.:-

FLOW DISTRIBUTION FOR SECNO: 15416.00 CWSEL: 1020.24

STA: 1707. 1744,
PER Q: 100.0

AREA: 31.1
VEL: 4.9

DEPTH: 1.3

·SECNO 14916.000

3302 \iAll~ING: CONVEYANCE Cllil~GE OUTSIDE OF ACCEPTABLE ~~GE, runo: 1.81

14916.000 2.61 1021.71 .00 .00 1021.89 .18 1. 26 .02 1022.00
156.0 .0 156.0 .0 .0 45.5 .0 .8 .6 1024. 00

.06 .00 3.n .00 .000 .025 .000 .000 1019.10 1145.90
.001564 500 . 500. 500. 2 0 0 .00 25.03 1170.93

•



•
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SECNO DEPTII CWSEL CRIWS WSELK EG HV ill OLOSS L·BANK ELEV.E QLOB QCII QROB ALOB ACII AROB VOL TlA R-BANK ELEV
.' VLOB VCR . VROB .' I~ INCH INR WTN EL.'HN SSTA

SLOPE XLORL ILCH XLOBR !TRIAL IDC ICONT CORAR TOPliID ENDST

CHV: .100 CEHV: .300
SECNO 13531. 000

;302 WARNING: CONVEY&~CE CHANGE OUTSIDE OF ACCEPTABLE i~NGE, KRATIO : .59

13531.000 1.46 1022.36 .00 .00 1022.44 .07 .19 .01 1025.00
161.0 .0 161.0 .0 .0 74.0 .0 3.9 2.3 1026.61

.31 .00 2.17 .00 .000 .025 .000 .000 1020.90 104.55
.000931 385. 385. 385. 2 0 0 .00 56.28 160.84

:LOW DISTRIBUTION FOR SECNO: 13531. 00 CWSEL: 1022.36

.iTA: 105 . 177.
PER Q: 100.0

AREA: 74.0
VEL: 2.2

DEPTH: 1.3

C~ .300CEHV: .500
I' 13471. 000

!

:;.. /

3302 'Wft~ING: CONVEY~~CB CHANGE OUTSIDE OF ACCEPTABLE ~~GB, KRATIO : .57

3495 OVERB&~K AREA ASSUMED NON-EFFECTIVE, ELLEA~ 1026.50 WEA: 1026.50

13471. 000 . 1.37 1022037 .00 .00· 1022.61 .24 .09 - .08 .1021.00
161. 0 .0 161. 0 .0 .0 41.1 .0 3.9 2.4 1021.00

.31 .00 3.92 .00 .000 .025 .000 .000 1011.00 116.00
.002851 60 . 60. 60. 2 0 0 .00 30.00 146.00

FLOW DISTRIBUTION FOR SECNG: 13471. 00 CWSEL: 1022.31

STA: 116. 146.
PER Q: 100.0

AREA: 41.1
VEL: 3.9

DEPTH: 1.4

•
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.~O

.•~H
SLOPH

DEPTH
QLOB
VLOB
XLOBL

CWSHL
QCH
VCH
XLCH

CiIWS
QROB
VROB
nOBR

WSELK
ALOB
XNL
ITRIAL

EG
ACH
XNCH
IDC

BY
AROB
X~

ICONT

HL
VOL
WT~

COW

OLOSS
TWA
HLlHN
TOPWID

L-BANK ELEV
R-BANK ELEV
SSTA
E~DST

PECIAL CULVERT

C CU~O CUNY ENTLC COFQ ROLEN RISE SPAN CULVLN CBRT SCL ELCHU ELCHD
3 .013 .20 2.95 .00 tOO 10.00 110.00 8 1 1021.10 1021. 00

HART 8 - BOX CULVERT WITH FLARED WINGWALLS; NO INLET TOP EDGE BEVEL
·CALE 1 - WINGWALLS FLARED 30 TO 75 DEGREES

SECSO 13361. 000

iPECIAL CULVERT OUTLET CONTROL
:GIC : 1022.613 EGOC: 1022.169 PCWSH: 1022.310 ELTRD: 1026.970

~PECIAL CULVERT

EGIC EGOC H4 QWEIR QCULV VCH ACULV ELTRD WEIRLN
1022.61 1022.77 .16 O• 161. 3.660 120.0 1026.97 O.

~YERBl~K AREA ASSUMED NON-EFFECTIVE, ELLEA: 1026.97 ELRHA: 1026.97

13361.000 1.46 1022.56 .00 .00 1022.77 .21 .16 .00 1021.10
161.0 .0 161.0 .0 .0 H.O .0 4.1 2.4 1021.10

.32 .00 3.66 .00 .000 .025 .000 .000 1021.10 122.70
.002275 110. 110 . 110. 2 0 0 .00 30.00 152.70

FLOW DISTRIBUTION FOR SECNO: 13361. 00 CWSEL: 1022.56

STA: 123. 153.
PER Q: 100.0

AREA: 44.0
VEL: 3.7

DEPTH: 1.5

CCBV: .100 CEHV: .300
*SEC~O 13339.000
3685 20 TRIALS ATTE~PTED WSEL,CWSEL
3693 PROBABLE ~INIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
13339.000 1.98 1023.18 1023.18 .00 1023.80 .62 .09 .12 1026.12

161. 0 .0 161. 0 .0 .0 25.5 .0 4.1 2.5 1026.12

•.32 " 00 6.32 .00 .000 .025 .000 .000 1021. 20 126.79
8892 22. 22. 22. 20 11 0 .00 20.80 1H .59
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·SEC~O DEPTH .CWSEL CRIiS WSHLK HG ·HV HL OLOSS L-BANK ELEV.E . QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK HLEV
VLOB VCH VROB XNL XNCH XNR WTN EL~IN SSTA

SLOPE nOBL nCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

:LOW DISTRIBUTION FOR SHCNO: 13339.00 CWSEL: 1023.18

;TA: 127. 159.
PER Q: 100.0

AREA: 25.5
VEL: 6.3

DEPTH: 1.2

:SECNO 13270.000

5302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO : 1.52

13270.000 2.39 1023.88 .00 .00 1024021 .33 .39 .03 1026.04
161.0 .0 161. 0 .0 .0 34.7 .0 4.1 2.5 1026.04

.33 .00 4064 .00 .000 .025 .000 .000 1021. 49 123.63
.003858 69. 69. 69. 2 0 0 .00 24.08 147.71

!LOW DISTRIBUTIO~ FOR SECNO: 13210.00 CWSHL= 1023.88

:. 124. 156.
;. i: 100.0

AREA: 34.7
VEL: 4.6

DEPTH: 1.4

*SECNO 12224.000
12224:000 1 2.29 1028'.28- . '-'.00-- -- -'.00· i 1028.66 .39 4.43 .02 1032.76

161. 0 .0 161.0 .0 .0 32. 3 .0 409 3.1 1032.76
.39 .00 4098 .00 .000 .025 .000 .000 1025.99 132.94

.004682 1046. 1046. 1046• 3 0 0 .00 23.28 156.22

FLOW DISTRIBUTION FOR SHCNO= 12224.00 CWSEL= 1028.28

STA: 133. 174.
PER Q: 100.0

AREA: 32.3
VEL: 5.0

DEPTH: 1.4

•
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DEPTH
QLOB
VLOB
nOBL

C';SEL
QCH
VCH
XLCH

CRIWS
QROB
VROD
nODR

WSELK EG
ALOD ACH
XNL nCH
!TRIAL roc

BY
AROB
XNK
ICONT

HL
VOL
wn
CORAR

OLOSS
TWA
RL.'1IN
TOPliID

L-BANK ELEV
R-BANK ELEV
SSTA
ENDST

CHV: .300 CEHV: .500
SECNO 12116.000

302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, ~~TIO: 1.61

,495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA: 1032.00 ELRE!: 1032. 00

12116.000 .
135.0

.39
.001263

2.30 1028.75
.0 135.0

.00 3.68
108. 108.

.00
.0

.00
108 .

.00 1028.96
.0 36.7

.000 .025
1 0

.21
.0

.000
o

.25 .05 1026.45
5.0 3.1 1026.45

.000 1026.45 133.36
.00 16.00 149.36

'LOW DISTRIBUTION FOR SECNO: 12116.00

TA: 133. 149.
PER Q: 100.0

AREA: 36.7
~L: 3.7
..:~: 2.3

.:.

:iPECIAL CULVERT

CWSEL: 1028.75

:iC CUNO
2

CUNY ENTLC COFQ RDLEN RISE SPAN CULVLN CURT SCL ELCHU ELCHD
.013 .20 2.95 .00 5.00 8.00 40.00 8 _.- 1 1026.61- 1026.45

CHART 8 - BOX CULVERT WITH FLARED WINGWALLS; NO INLET TOP EDGE BEVEL
SCALE 1 - WINGWALLS FLARED 30 TO 75 DEGREES

*SECNO 12076.000

SPECIAL CULVERT OUTLET CONTROL
EGIC: 1028.652 EGOC: 1028.821 PCliSE: 1028.754 ELTRD: 1033.150

5150, EG OF 1028.82 LESS THAN XEG OF 1028.96
SPECIAL CULVERT

EGIC EGOC
1028.65 1028.82

H4 QliEIR QCULV VCH ACULV ELTRD WEIRLN
.00 O. 135. 4.021 80.0 1033.15 O.

~OVERBANK AREA ASSU~ED NON-EFFECTIVE, ELLEA: 1033.15 ELREA: 1033.15

1028.96 .25 .00 .00 1026.611 .000 2.10 1028.71 .00 .00
135.0 .0 135.0 .0 .0 33.6 .0 5.0 3.1 1026.61

.40 .00 4.02 .00 .000 .025 .000 .000 1026.61 133.16
.001704 40. 40. 40. 1 0 0 .00 16.00 149.16
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'CSO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV

.1ME VLOB VCH VROB XNL XNCH X~ wT~ ELMn SSTA
SLOPE HOBL nCH nOBR ITRIAL IDC ICONT eORAR TOPWID ENDST

*SECNO 10696.000
10696.000 2.13 1033.14 .00 .00 1033.37 .23 1. 08 .01 1036.35

110.0 .0 110.0 .0 .0 28.9 .0 6.1 3.9 1036.35
.50 .00 3.81 .00 .000 .025 .000 .000 1031.01 121.82

.002958 404. 404. 404- 3 0 0 .00 22.01 149.90

rLOW DISTRIBUTION FOR SECNO: 10696.00 CWSEL: 1033.14

STA= 128. 163.
PER Q: 100.0

AREA: 28.9
VEL: 3.8

DEPTH: 1.3

eCHV: .300 CERY: .500
·SECNO 10588.000

3302 WARNING: CONVEYANCE CH1~GE OUTSIDE OF ACCEPTABLE RANGE, KRATIO : 1.55

~VER8lVK AREA ASSUMED NON-R!FEC1IVR, KLLKA' 1036.50 IDEA: 1036.50

10588.000 2. 04 1033.40 .00 .00 1033.58 .18 .20 .01 1031. 36
110.0 .0 110.0 .0 .0 32.1 .0 6.2 3.9 1031.36

.51 .00 3.36 .00 .000 .025 .000 .000 1031. 36 132.00
: '.001233 108. 108. 108. 2 0 0 .00 16.00 148.00

FLOW DISTRIBUTION FOR SHCNO: 10588.00 CWSEL: 1033.40

STA= 132. 148.
PER Q: 100.0

AREA: 32.1
VEL: 3.4

DEPTH= 2.0

•
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SEeNO · DEPTH CWSEL CRIWS WSELl EG av HL OLOSS L-BANK ELEV

eiE QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
nOB vca VROB INL 'INca INR wn ELMIN SSTA

SLOPE ILOBL ILca ILOBR ITRIAL IDC ICONT COR.<\R TOPWID ENDST

PECIAL CULVERT

C CUSO CUNY ENTLC COFQ RDLEN RISE SPAN CULVLN CDRT SCL ELCHU ELCHD
2 .013 .20 2.95 .00 5.00 8.00 40.00 8 1 1031. 48 1031. 36

aART 8 - BOI CULVERT WITa FLARED WINGWALLS; NO INLET TOP EDGE BEVEL
CALE 1 - WINGWALLS FLARED 30 TO 75 DEGREES

SEeNO 10548.000

PECIAL CULVERT OUTLET CONTROL
GIC : 1033.257 EGOC : 1033.645 PCWSE: 1033.405 ELTRD: 1037.110

PECIAL CULVERT

EGIC EGOC H4 QWEIR QCULV vca ACULV ELTRD WEIRLN
1033.26 1033.65 •06 O• 110. 3.472 80.0 1037.11 O.

]~i1ffiBl~ AREA ASSUMED NON-EFFECTIVE, ELLEA= 1037.11 ELREA: 1037.11

10548.000 1.98 1033.46 .00 .00 1033.65 .19 .06 .00 1031.48
110.0 .0 110.0 .0 .0 31.7 .0 6.2 3.9 1031.48

.51 .00 3.47 ;·.00 ;' ; .lrOO 1" ;025 .000 .000 1031.48 132. 02
.00U72 44. 40 . '40. l'J . '.'1) z., .,b!it:;..~." 0 0 .00 16.00 148.02

?LOW DISTRIBUTION FOR SECNO: 10548.00 CWSEL: 1033.46

3TA: 132. 148.
PER Q: 100.0

AREA: 31.7
VEL: 3.5

DEPTH: 2.0

'SECNO 10521.000

3302 wAR~mG: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE ~~GE, KRATIO : .55

10521. 000 1.94 1033.46 .00 .00 1033.77 .31 .06 .06 1037.18
110.0 .0 110.0 .0 .0 24.7 .0 6.2 4.0 1037.18

.51 .00 4.45 .00 .000 .025 .000 .000 1031. 52 129.86
• 4505 27 . 27. 27. 2 0 0 .00 20.49 150.34
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.~C~O
DEPTH CWSEL CRIWS WSKLK EG HV 8L OLOSS L-BANK KLEV
QLOB QCII QROB ALOa ACH ARaB VOL TWA R-BANK KLEV

.. 1ME VLOB VCH VROB XNL XNCH XNR WTN EL~IN SSTA
SLOPE XLOBL ILCH ILOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

FLOW DISTRIBUTION FOR SECNO: 10521. 00 CWSEL: 1033.46

STA: 130. 165.
PER Q: 100.0

AREA: 24,7
VEL: 4,5

DEPTH: 1.2

eCRV: .100 CERV: .300
*SECNO 99U.00O

3302 WARNING: CONVEYl~CE CWl~GK OUTSIDE OF ACCEPTABLE Rl~GE, KRATIO : 1.85

9943.000 2.56 1034. 95 .00 .00 1035.07 .12 1. 28 .02 1038.66
110.0 .0 110.0 .0 .0 39.0 .0 6.6 4.3 1038.66

.57 .00 2.82 .00 .000 .025 .000 .000 1032.39 129.85
.001320 578. 578 . 578. 2 0 0 .00 25.47 155.31

~:ISTRIBUTION FOR SECNO: 9943.00 CWSEL: 1034.95

S. . 130. 170.
FER Q: 100.0

AREA: 39.0
VEL: 2.8

DEPTR: 1.5

CCRV: .300 CERV: .500
*SECNO 9823.000

3302 WARNING: CONVEYl~CE CWL~GE OUTSIDE OF ACCEPTABLE Rk~GE, KRATIO : 1.83

3495 OVERBfu~K AREA ASSUMED NON-EFFECTIVB, BLLEA: 1038.50 KLREA: 1038.50

9823.000 2.52 1035.09 .00 .00 1035.16 .07 .08 .01 1032. 57
110.0 .0 110.0 .0 .0 50.4 .0 6.7 4.3 1032.57

.59 .00 2.18 .00 .000 .025 .000 .000 1032.57 133.H
.000393 120. 120. 120. 2 0 0 .00 20.00 153.14

•
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.CNO DEPTH CliSEL CRlliS liSELI EG HV HL 010SS L-RANK ELEV
QLOB QCH QROB ALOB ACH AROB VOL Tn R-RANK ELEV

.1ME VLOB VCH VROB INL INCH INR mI EL.'4n SSTA
SLOPE ILORL ILCH ILORR ITRIAL IDC ICONT CORAR TOPWID ENDST

:LOW DISTRIBUTION FOR SECNO: 9823.00 CliSEL: 1035.09

iTA: 133. 153.
PER Q: 100.0

AREA: 50.4
VEL: 2.2

DEPTH: 2.5

;PECIAL CULVERT

3C CUNO CUNY ENTLC COFQ RDLEN RISE SPAN CULVLN CRRT SCL ELCHU ELCHD
2 .013 .20 2.95 .00 5.00 10.00 60.00 8 1 1032. 66 1032.57

CHART 8 - BOX CULVERT WITH FLARED WINGWALLS; NO INLET TOP EDGE BEVEL
SCALE 1 - liINGWALLS FLARED 30 TO 75 DEGREES

*SECNO 9763.000

~L CULVERT OUTLET CONTROL
\ 1034.189 EGOC: 1035.191 PCWSE: 1035.090 ELTRD: 1039.140

. "

SPECIAL CULVERT

EGIC EGOC H4 QWEIR QCULV VCH ACULV ELTRD WEIRLN
1034.19 1035;19 .03 ' . O. 110 . 2.242 100.0 1039.14 O.

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA: 1039.14 BLREA: 1039.14

9763.000 2.45 1035.11 .'.00 " .00 ' 1035.19 .08 .03 .00 1032. 66
110.0 .0 110.0 .0 .0 49.1 .0 6.8 4.4 1032. 66

.59 .00 2.24 .00 .000 .025 .000 .000 1032.66 133.42
.000430 60. 60 . 60. 2 0 0 .00 20.00 153.42

FLOW DISTRIBUTION FOR SECNO: 9763.00

STA: 133. 153.
PER Q: 100.0

AREA: 49.1
VEL: 2.2

DEPTH: 2.5

•

CliSEL: 1035.11
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fJC~O DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L·BA~K ELEV
QLOB QCR QROB ALOR ACH AROB VOL TWA R·BA~K ELEV

. .1~E VLOB VCR VROB INL INCH INR WT~ KL~n SSTA
SLOPE HOBL ILCH ILOBR ITRIAL IDC ICONT CORAR TOPWID E~DST

*SECSO 9733.000

3302 WARn~G: CONVEY1~CE Cl~NGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO : .49

9733.000 2.40 1035.10 .00 .00 1035.25 .15 .02 .0. 1039.21
110.0 .0 110.0 .0 .0 35.0 .0 6.8 4.4 1039.21

.60 .00 3.15 .00 .000 .025 .000 .000 1032.70 131.42
.001766 30 • 30. 30. 2 0 0 .00 24.16 155.58

FLOW DISTRIBUTION FOR SECSO: 9733.00 CWSEL: 1035.10

5TA: 131. 172,
PER Q: 100.0

AREA: 35.0
. VEL: 3.1

DEPTH: 1.4

CCHV: .100 CEBV: .300
.09479.000

1035.54 .00 .00 1035.68 .14 .43 .00 1039.139.000 2.46
.10.0 .0 110.0 .0 .0 36.3 .0 7.0 4.5 1039.13

.62 .00 3.03 .00 .000 .025 .000 ., .000 1033.08 129.39
.001597 254, 254, 254, 2 0 0 .00 24.62 154, 01

FLOW DISTRIBUTION FOR SEeNO: 9479.00 CWSEL: 1035.54

STA: 1Z9. 168.
PER Q: 100.0

AREA: 36.3
VEL: 3.0

DEPTH: 1.5

CCHY: .300 CEHY: .500
*SECSO 9359.000

3302 iAll'mG: CONVEY1~CE CHANGE OUTSIDE OF ACCEPTABLE lL~~GE, KRATIO : 2.34

•
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.~O DEPTH CWSEL CRliS WSELl EG BV BL OLOSS L-BANK ELEV
QLOB QCH QROB ALOa ACH AROB VOL TWA R-BANK ELEV

.1~E VLOB VCH VROa INL INCH INR wn EL.IHN SSTA
SLOPE nOBL nCB nODR ITRIAL £DC ICONT CORAR TOPW£D ENDST

1495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLHA: 1038.50 ELRHA: 1038.50

9359.000 2.46 1035.72 .00 .00 1035.77 .05 .07 .03 1033.26
105.0 .0 105.0 .0 .0 59.3 .0 7.2 4.6 1033.26

.64 .00 1. 77 .00 .000 .025 .000 .000 1033.26 127.70
.000265 120 • 120. 120. 1 0 0 .00 24.00 151.70

FLOW DISTRIBUTION FOR SEeNO: 9359.00 CWSEL: 1035.72

STA: 128. 152.
PER Q: 100.0

AREA: 59.3
VEL: 1.8

DEPTH: 2.5

SPECIAL CULVERT

e NO CUNY ENTLC COFQ ROLEN RISE SPAN CULVLN CRRT SCL ELCHU ELCHD
.013 .20 2.95 .00 4.00 8.00 60.00 8 1 1033.35 1033.26

CHART 8 - BOX CULVERT WITH FLARED WINGWALLS; NO INLET TOP EDGE BEVEL
SCALE 1 - WINGWALLS FLARED 30 TO 75 DEGREES

*SECNO 9299.000

SPECIAL CULVERT OUTLET CONTROL
EGIC : 1034.665 EGOC : 1035.793 PCWSE: 1035.724 ELTRD: 1038.890

SPECIAL CULVERT

EGIC EGOC H4 QWEIR QCULV VCH ACULV EURD WEIRLN
1034. 67 1035.79 .02 O• 105. 1.830 96.0 1038.89 O.

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, BLLHA: 1039.00 BLREA: 1039.00

9299.000 2. 39 1035.74 .00 .00 1035.79 .05 .02 .00 1033.35
105.0 .0 105.0 .0 .0 57.4 .0 7.3 4.6 1033.35

.65 .00 1.83 .00 .000 .025 .000 .000 1033.35 128.10
.000297 60 . 60. 60. 2 0 0 .00 24.00 152.10

•
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SEC~O DEPTH CWSEL CRIWS WSKLK EG HY RL OLOSS L-BA~K ELEV.E QLOB QCH QROB ALOB ACR AROB VOL TWA R-BANK ELEV
VLOB VCR VRoa XNt XNCH X~ WTN KL!'II~ SSTA

SLOPE XLOBL nCH nOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

FLOW DISTRIBUTION FOR SECNO: 9299.00 CWSEL: 1035. H

STA: 128. 152.
PER Q: 100.0

AREA: 57.4
VEL: 1.8

DEPTH: 2.4

*SECNO 9269.~00

3302 WARNING: CONVEYANCE CH~~GE OUTSIDE OF ACCEPTABLE.it~GE, WTIO : .40

9269.000 2.32 1035.71 .00 .00 1035.86. .16 .02 .05 1039.61
105.0 .0 105.0 .0 .0 33.0 .0 7.3 L6 1039.61

.65 .00 3.18 .00 .000 .025 .000 .000 1033.39 130.61
.001876 30. 30. 30. 2 0 0 .00 23.53 154.15

FLOW DISTRIBUTION FOR SECNO: 9269.00 CWSKL: 1035.71

re 131. 170.
J= 100.0

AREA: 33.0
VEL: 3.2

DEPTH: 1.4

CCRV: .100 CEHY: .300
*SHCNO 8410.000

8410.000 2.42 1037.19 .00 .00 1037.33 .U 1.46 .00 1043.27
105.0 .0 105.0 .0 .0 35.5 .0 8.0 5.1 1043.27

.73 .00 2.96 .00 .000 .025 .000 .000 103L 77 139.33
.001548 859 . 859. 859. 3 0 0 .00 24.35 163.67

FLOW DISTRIBUTION FOR SHCNO: 8410.00 CWSKL: 1037.19

STA= 139. 188.
PER Q: 100.0

AREA: 35.5
VEL: 3.0

DEPTH: 1.5

e
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SEC~O.E
SLOPE

DEPTH
QLOB
VLOB
UOBL

CWSEL
QCH
VCH
ILCH

CRIIS
QROB
VROB
nOBR

WSELI EG
ALOB ACH
INL INCH
ITRIAL £DC

HV
AROB
XNR
ICONT

HL
VOL
WTN
COW

OLOSS
TWA
EL.~IN

TOPW£D

L·BA~K ELEV
R-BANK ELEV
SSTA
ENDST

;CHV: .300 CEHV: .500
'SECNO 8283.000

J302 WARNI~G: CONVEY.~~CE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO: 1.52

3495 OVERBASK AREA ASS~D NON-EFFECTIVE, ELLEA: 1042.21 ELREA: 1042.21

8283.000
102.0

.H
.000636

2.38 1037.34
.0 102.0

.00 2.68
127. 127 .

.00
.0

.00
127.

.00 1037.45
.0 38.1

.000 .025
2 0

.11
.0

.000
o

.12 .01 1034.96
8.1 5.2 1034.96

.000 1034.96 143.50
.00 16.00 159.50

5TA:
PER Q:

AREA:
VEL:.H:

?LOW DISTRIBUTION FOR SEC~O: 8283.00

1Ho 160.
100.0
38.1
2.7
2.4

SPEcrALCULVERT

CWSEL: 1037.34

SC CUNO
2

CUNV ENTLC COFQ RDLEN RISE SPAN CULVLN CHRT
.013 .20 2.95 .00 5.00 8.00 110.00 8

SCL . ELCHU ELCHO
1 1035.12 1034.96

CHART 8 - BOX CULVERT WITH FLARED WINGWALLS; NO INLET TOP EDGE BEVEL
SCALE 1 - WINGWALLS FLARED 30 TO 75 DEGREES

*SECNO 8173.000

SPECIAL CULVERT OUTLET CO~TROL

EGrc: 1036.812 EGOC: 1031.511 PCWSE: 1031.343 ELTRD: 1043.310

SPECIAL CULVERT

EGIC EGOC
1036.81 1031.52

H4 QIEIR QCULV VCH ACULV ELTRD WEIRLN
.06 O. 102. 2.801 80.0 1043.31 O.

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA: 1043.31 ELREA: 1043.31

•.000 2. 28 1031.40 .00 .00 1031.52 .12 .06 .00 1035.12
02.0 .0 102.0 .0 .0 36.4 .0 8.2 5.2 1035.12

.15 .00 2.80 .00 .000 .025 .000 .000 1035.12 142.26
.000742 110. 110. 110 . 2 0 0 .00 16.00 158.26



•
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.~NO

~E
SLOPE

DEPTH
QLOB
VLOB
nOBL

CWSEL
QCH
VCH
nCH

CRIWS
QROB
VROB
nOBR

.WSELK EG
ALOB ACH
INL INCR
ITRIAL IDC

RV
AROB
INR
ICONT

HL
VOL
WT~

COW

OLOSS
TWA
ELMI~

TOPWID

L·BA~K &LEV
R·BA~K ELEV
SSTA
E~DST

CCHV: .300 CERV: .500
.SHCNO 7575.000

3302 WAR~I~G: CONVEYA~CB CRl~GE OUTSIDE OF ACCEPTABLE RANGK, KRATIO: 1.45

3495 OVERBl~K AREA ASSUMED NON-EFFECTIVE, HLLEA: 1042.00 &LREA:

7575.000
99.0

.83
.000551

2.H 1038.46
.0 99.0

.00 2.53
127. 127 .

.00
.0

.00
127.

.00 1038.56
.0 39.1

.000 .025
2 0

.10
.0

.000
o

1042.00

.10 .00 1036.02
8.8 5.6 1036.02

.000 1036.02 133.60
.00 16.00 149.60

FLOW DISTRIBUTION FOR SHCNO: 7575.00

STA: 134. 150.
PER Q: 100.0

AREA: 39.1
.Jf: 2.5
~: 2.4

SPECIAL CULVERT

CWSEL: 1038.46

SC CUNO
2

CUNY ' KNTLC COFQ RDLKN RISK SPA.~ . CULVLN CURT
.013 .20 2.95 .. 00 5.00 8.00 40.00 8

SCL ELCHU ELCHD
1 1036.08 1036.02

CHART 8· BOX CULVERT WITH FLARED WINGWALLSj NO INLET TOP EDGE BHVEL
SCALE 1· VINGWALLS FLARED 30 TO 75 DEGREES

*SECNO 7535.000

SPECIAL CULVERT OUTLET CONTROL
EGIC: 1037.737 EGOC: 1038.595 PCWSE: 1038.463' ELTRD: 1042.140

SPECIAL CULVERT

EGIC EGOC
1037.74 ID38.60

R4 QWEIR QCULV VCR ACULV RLTRD WKIRL~

.03 O. 99. 2.563 80.0 1042.14 O.

3495 OVERB1~K AREA ASSUMED NO~·EFFECTIVE, ELLEA: 1042.U ELREA: 1042.H

•.000 Z,41 1038.49 .00 .00 1038.60 .10 .03 .00 1036.08
99.0 .0 99.0 .0 .0 38.6 .0 8.8 5.6 1036.08

.83 .00 2.56 .00 .000 .025 .000 .000 1036.08 131. 24
.000574 40. 40. 40. 2 0 0 .00 16.00 147.24
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SEC~O DBPTH CWSBl CRIWS WSHLK BG HV H1 01055 l-BANK BLBV

& QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK BLBV
VLOB VCH VROB XNt ISCH ISR WTS BLMIN SSTA

SLOPH XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

FLOW DISTRIBUTION FOR SHCNO: 7535.00 CWSHL: 1038.49

STA: 131. 147.
PER Q: 100.0

AREA: 38.6
VEL: 2.6

DEPTH: 2.4

*SECNO 7503.000

3302 WARNING: CONVBYk~CH CH~~GE OUTSIDE OF ACCEPTABLE RANGE, KRATIO : .63

7503.000 2.39 1038.51 .00 .00 1038.63 .13 .03 .01 10U.21
99.0 .0 99.0 .0 .0 34.8 .0 8.8 5.6 10(2.21

.84 .00 2.84 .00 .000 .025 .000 .000 1036.12 129.79
,001447 32. 32. 32. 0 0 0 .00 24.13 153.93

FLOW DISTRIBUTION FOR SECNO: 7503.00 CWSE1: 1038.51

:. 130. 169.
: 100.0

AREA: 34.8
VEL: 2.8

DEPTH: 1.4

CCHV: .100 CEHV: .300
*SECNO 6566.000

6566.000 2.37 1039.90 .00 .00 1040.03 .13 1.39 .00 1043.35
99.0 .0 99.0 .0 .0 34.2 .0 9.6 6.1 1043.35

.93 .00 2.89 .00 .000 .025 .000 .000 1037.53 128.82
.001520 937. 937 . 937. 3 0 0 .00 23.92 152.74

FLOW DISTRIBUTION FOR SECNO: 6566.00 CWSEL: 1039.90

STA: 129. 167.
PER Q: 100.0

AREA: 34. 2
VEL: 2.9

DEPTH: 1.4

•
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SEC~O

.1E
SLOPE

DEPTH
QLOB
VLOB
HOBL

CWSEL
QCH
VCH
ILCH

CRIWS
QROB
VROB
ILOBR

WSELK HG
ALOB ACH
XNL XNCH
ITRIAL IDC

HV
AROB
INR
ICONT

HL
VOL
wr~

CORAR

OLOSS
TWA
Eum
TOPWID

L-BANK ELEV
R-BANK ELEV
SSTA
r.fDST

:HV: .300 CERV: .500
SEC~O 6439.000

302 WAR~I~G: CONVEY&~CH CRA~GH OUTSIDE OF ACCEPTABLE RANGH, KRATIO: 1.55

\95 OVERBA~K AREA ASS~ED ~O~·EFFHCTlVE, ELLEA: 1043.00 ELRHA: 1043.00

6439.000 .
86.0

.94
.000479

2.34 1040.06
.0 86.0

.00 2.29
127. 127.

.00
.0

.00
127.

.00 1040.H
.0 37.5

.000 .025
2 0

.08
.0

.000
o

.10 .01 1037.72
9.7 6.2 1037.72

.000 1037.72 131.30
.00 16.00 147.30

~OW DISTRIBUTION FOR SECNO: 6439.00

fA: 131. 147.
PER Q: 100.0

AREA: 37.5
VEL: 2.3

.: 2.3

?ECIAL CULVERT

CWSEL: 1040.06

.: CUNO
2

CUNY ENTLC COFQ ROLEN RISE SPAN . CULVLN CRRT
.013 .20 2.95 .00 4.00 - . 8.00 40.00 8

SCL ELCau _ELCHO
1 1031.18 1037.72

JART 8· BOX CULVERT WITH FLARED WINGWALLS; NO INLET TOP EDGE BEVEL
CALE 1· WINGWALLS FLARED 30 TO 75 DEGREES

SECNO 6399.000

?ECIAL CULVERT OUTLET CONTROL
iIC: 1039.294 EGOC: 1040.111 PCWSH: 1040.063 ELTRD: 1043.110

?ECIAL CULVERT

EGIC EGOC
1039.29 1040.17

H4 QWEIR QCULV VCR ACULV ELTRD WEIRLN
.03 O. 86. 2.329 64.0 1043.11 O.

\95 OVERBASK AREA ASSl~ED ~ON-EFFECTIVE, ELLEA: 1043.11 ELREA: 1043.11

•.000 t31 1040.09 .00 .00 1040.17 .08 .03 .00 1037.78
16.0 .0 86.0 .0 .0 36.9 .0 9.7 6.2 1037.78

.95 .00 2.33 .00 .000 .025 .000 .000 1037.78 130.82
.000504 40. 40. 40 . 2 0 0 .00 16.00 146.82
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SEC~O DEPTH CWSEL CRlwS WSELK EG HY HL OLOSS L-BANK ELHV

eE QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
VLOB VCH VROB XNL nCH INR WTN WHN SSTA

SLOPE nOBL nCH ILOBR ITRIAL IDC ICON! CORAR TOPliID ENDST

FLOW DISTRIBUTION FOR SECNO: 6399.00 CWSEL: 1040.09

STA: 131. H7.
PER Q: 100.0

AREA: 36.9
VEL: 2.3

DEPTH: Z,3

*SECNO 6367.000

3302 WARNING: CONVEYANCE CH~~GE OUTSIDE OF ACCEPTABLE it~GE, KRATIO : .61

6367.000 2.28 1040.10 .00 .00 1040.21 .11 .02 .01 1043.27
86.0 .0 86.0 .0 .0 32.3 .0 9.7 6.2 1043.27

.95 .00 2.67 .00 .000 .025 .000 .000 1037.82 127.67
.001342 32. 32 • 32. 0 0 0 .00 23.26 150.93

FLOW DISTRIBUTION FOR SECNO: 6361.00 CWSEL: 1040.10r. 128. 164-
~: 100.0

MEA: 32.3
VEL: 2.7

DEPTH: 1.4

CCRY: .100 CERY: .300
*SECNO 5800.000
3685 20 TRIALS ATTEMPTED WSEL,CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

5800.000 .91 1043.26 1043.26 .00 1043.59 .33 1.17 .06 10(7.25
36.0 .0· 36.0 .0 .0 7.9 .0 10.0 6.5 1047.25

.98 .00 4.58 .00 .000 .025 .000 .000 1042.35 130.96
.011002 567 . 567. 567. 20 18 0 .00 12 .28 H3.24

FLOW.DISTRIBUTION FOR SECNO: 5800.00 CWSEL: 1043.26

STA: 131. 159.
PER Q: 100.0

AREA: 7.9
VEL: 4.6

DEPTH: .6

•
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SEC~O DEPTH CWSEL CRIWS WSKLK EG HV HL OLOSS L-BANK ELEV

.ME QLOB QCR QROB ALOB ACH AROB VOL TWA R-BANK ELEV
VLOB VCH VROB XNL XNCH XNR WTN EL~IN SSTA

SLOPE XLOBL nCR XLOBR !TRIAL IDC ICONT CORAR TOPWID ENDST

CCHV: .300 CEHV: .500
*SECNO 5645.000
7185 ){INI~ SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA: 1048.50 ELRE!: 1048.50

5645.000 1.48 1045.21 1045.21 .00 1045.96 .75 1.45 .21 1043.73
36.0 . .0 36.0 .0 .0 5.2 ,0 10.0 6.5 1043.73

.99 .00 6.95 .00 .000 .025 .000 .000 1043.73 134.79
.008094 155. 155. 155. 2 H 0 .00 3.50 138.29

FLOW DISTRIBUTION FOR SECNO: 5645.00 CIiSEL: 1045.21

STA: 135. 138.
PER Q: 100.0

AREA: 5.2
VEL: 6.9

DEPTH: 1.5•SPr.\;1AL CULVERT

SC CUNO CUNY ENTLC . COFQ ROLEN RISE SPAN CULVLN CHRT SCL ELCHU ELCHO
1 .024 .50 2.95 .00 3.50 .00 40.00 2 1 1044.09 1043.73

CHART 2 - CORRUGATED METAL PIPE CULVERT
SCALE 1 - HEADWALL

*SECNO 5605.000

SPECIAL CULVERT OUTLET CONTROL
EGIC : 1046.789 EGOC: 1047.022 PCWSE: 1045.211 EURD: 1048.880

3301 BY CH1~GED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO : 2.74

SPECIAL CULVERT

EGIC EGOC H4 QWEIR QCULV VCH ACULV EURD iEIRLN
.46.79 1047.02 1. 06 O. 36. 3.795 9.6 1048.88 O.
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SEC~O DEPTH C'fSEL eRIiS WSELK EG HV HL OLOSS L-BA~K ELEV

.~E
QLOB QCH QROB ALOB ACH AROB VOL TWA R·BANK ELEV
VLOB VCH VROB I~L XNCH INR WTN EL~IN SSTA

SLOPE nOBL ILCH XLOBR ITRIAL IDC ICONT CORAR TOPIID ENDST

3495 OVERBA~K AREA ASSu~ED NON· EFFECTIVE, ELLEA: 1048.8S ELREA: 1048.88

5605.000 2.71 1046.80 .00 .00 1047.02 .22 1.06 .00 1044.09
36.0 .0 36.0 .0 .0 9.5 .0 10.0 6.5 1044.09

.99 .00 3.79 .00 .000 .025 .000 .000 1044.09 134. 65
.001079 40. 40 . 40. 2 0 0 .00 3.50· 138.15

FLOW DISTRIBUTION FOR SECNO: 5605.00 CWSEL: 1046.80

STA: 135. 13S.
PER Q: 100.0

AREA: 9.5
VEL: 3.8

. DEPTH: 2.7

*SECNO 5590.000

3i\l'ING: CONVEY~~CEC1~NGEOUTSIDE OF ACCEPTABLE RANGE, KRATIO : 3.16

~ 000 2.74 1047.08 .00 .00 1047.09 .01 .00 .06 1049. OS
36.0 .0 36.0 .0 .0 42.1 .0 10.0 6.5 1049.05
1. 00 .00 .84 .00 .000 .025 .000 .000 1044.34 122. 63

.000108 15. 15. 15. 2 0 0 .00 26.21 148.85

FLOW DISTRIBUTION FOR SEC~O: 5590.00 CWSEL: 1041.08

STA: 123. 156.
PER Q: 100.0

AREA: 42. 7
VEL: .8

DEPTH: 1.6

CCHV: .100 CERV: .300
*SECNO 5573.000

5573.000 2.71 1041.08 .00 .00 1041. 09 .01 .00 .00 1048.51
36.0 .0 36.0 .0 .0 44.4 .0 10.0 6.5 1048.93
1. 00 .00 .81 .00 .000 .025 .000 .000 1044.31 121.43

.000102 17. 17. 17• 0 0 0 .00 27.68 149.11

•
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SEC~O DEPTH CWSEL CRIWS WSELK EG BV BL OLOSS L-BANK ELEV.E QLOB QCH QROB ALOB ACH AROB VOL TWA R-BA~K ELEV
VLOB VCH VROB XNL XNCH X~ wr~ EL~I~ SSTA

SLOPE nOBL nCH nOBR ITRIAL IDC ICONT CORAR TOPWID E~DST

FLOW DISTRIBUTION FOR SECNO: 5573.00 CWSEL: 1047.08

STA: 121. 156.
PER Q: 100.0

AREA: H.t
VEL= .8

DEPTH: 1.6

.SECNO 5500:000

3302 WARnNG: CONVEY1~CE CHANGE OUTSIDE OF ACCEPTABLE l~NGE, KRATIO : .55

5500.000 2.H 1047.08 .00 .00 1047.11 .03 .01 .00 10t8.93
36.0 .0 36.0 .0 .0 28.0 .0 10.1 6.5 1050.90
1.02 .00 1. 29 .00 .000 .025 .000 .000 10H.9t 122.38

.000333 -73. 73. 73 . 0 0 0 .00 21.02 143.tO

FLOW DISTRIBUTION FOR SECNO: 5500.00

Se. 122. 151.
. .: 100.0
AREA: 28.0

VEL: 1. 3
DEPTH: 1. 3

·SECNO 5350.000
3685 20 TRIALS ATTEMPTED WSEL,CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3120 CRITICAL DEPTH ASSUMED

5350.000 .94 10t1.06 1041.06
36.0 .0 36.0 .0
1.03 .00 4068 .00

.010871 150. 150. 150.

FLOW DISTRIBUTION FOR SHeNO: 5350.00

STA= 128. 159.
PER Q= 100.0

AREA: 7.7
VEL= 401

DEPTH= .7

•

CWSEL: 1041.08

.00 1047.tO
•.. , .0 . 7.1

.000 .025
20 14

CWSHL: 1041.06

.34
.0

.000
o

.1t .09 1050.90
10.2 6.6 1052.63
.000 1046.12 121.87
.00 11.0-- 139.29



•
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SEC~O DEPTH C"SEL CRIWS WSELK EG HV RL OLOSS L-BANK ELEV.E QLOB QCD QROB ALOB ACH ARaB VOL TWA R-BANK ELEV
VLOB VCH VROB INt INCH I~ ITN EL.~IN SSTA

SLOPE UOBL ILCH ILOBR ITRIAL IDC ICO~T COR..\R TOPWID ENDST

:LOW DISTRIBUTION FOR SECNO= 4900.00 CWSEL= 1051.51

STA= 127. 158.
PER Q= 100.0

AREA= 7.9
VEL: 4.6

DEPTH= .6

*SECNO 4390.1100

3302 WAR.~ING: CONVEY.t~CE CHANGE OUTSIDE OF ACCEPTABLE R.t~GE, KRATIO = 2.99

4390.000 1.59 1053.21 .00 .00 1053.28 .07 1.42 .03 1056.37
36.0 .0 36.0 .0 .0 17 .2 .0 10.4 6.9 1057.28
1.14 .00 2.10 .00 .000 .025 .000 .000 1051. 62 125.66

.001237 510. 510. 510 . 5 - - 0 0 .00 16.68 H2.34

FLOW DISTRIBUTION FOR SECNO= 4390.00 CWSEL= 1053.21

~. 126. 159 •
. Q= 100.0

··AREA: 17.2
VEL= 2.1

DEPTH= 1.0

CCRV= .300 CEHV: .500
*SECNO 4360.000

3301 HV Clt~GED MORE Tlt~ HVINS

3685 20 TRIALS ATTEMPTED WSEL,CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

3495 OVERBANK AREA ASS~ED .NON-EFFECTIVE, ELLEA= 1055.68 ELREA= 1055.68

4360.000 1. 48 1053.16 1053.16 .00 1053.91 .75 .08 .34 1051.68
36.0 .0 36.0 .0 .0 5.2 .0 10.4 6.9 1051. 68
1.14 .00 6.95 .00 .000 .025 .000 .000 1051. 68 131. 00

.008092 30. 30. 30. 20 11 0 .00 3.50 134. 50

•
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'CSO DEPTH CWSE1 CRIWS WSELK EG HV H1 OLOSS L-BASK ELEV
QLOB QCH QROB ALOB ACH AROB VOL TWA R-BASK ELEV

..~E VLOB VCR VROB IS1 INCH INR WTN EL~IN SSTA
SLOPE XLOBL XLCH HOBR £TRIAL IDC ICONT CORAR TOPWID ESDST

;LOW DISTRIBUTION FOR SEC~O: ~360.00

,TA: 131. 135.
PER Q: 100.0

AREA: 5.2
VEL: 6.9

DEPTH: 1.5

;PECIAL CULVERT

CWSEL: 1053.16

3C CUSO
1

CUNY ENTLC COFQ RDLEN RISE SPAN CULVLN CHRT
.024 .50 2.95 .00 3.50 .00 ~O.OO 2

SCL ELCHU ELCHD
1 1051.75 1051.58

:HART 2 - CORRUGATED METAL PIPE Ct~VERT

SCALE 1 - HEADWALL

5140, NOit'1 DEPTH EXCEEDS CULVERT HEIGHT
*SECNO 4320.000

• CULVERT OUTLET CONTROL
~\1 ) 105~.471 EGOC: 1054,795 PC'iSE: 1053.151 ELTRD: 1055.500

3301 HV CillL~GED MORE Ti~~ HVINS

3302 WARNING: CONVEY~~CE CH~~GE OUTSIDE OF ACCEPTABLE RA.~GE, KRATIO: 2.95

SPECIAL Ct~VERT

EGIC EGOC
1054.47 105~.79

H4 QWEIR QCULV VCR ACULV ELTRD WEIRLN
.88 O. 35. 3.533 9.5 1055.50 O.

3495 OVERB.t~ AREA ASS~ED NON-EFFECTIVE, ELLEA: 1055.00 ELREA: 1056.00

4320.000 2.83 1054,59 .00 .00 1054,79 .20 .88 .00 1051.76
36.0 .0 36.0 .0 .0 9.9 .0 10.4 6.9 1051. 76
1.15 .00 3.53 .00 .000 .025 .000 .000 1051.76 131.00

.000932 40. 40 . 40. 2 0 0 .00 3.50 134. 50

illllfISTRIBUTION FOR SEeso: 4320.00 CWSEL: 1054.59
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SEC~O DEPTH CWSEL CRI,S WSELK EG HV HL OLOSS L-BA~K ELEV

• QLOB QCH QROB ALOB ACH ARaB VOL TWA R-BANK ELEV
VLOB VCR VROB XNL XNCH XSR WTN EL~IN SSTA

SLOPE ILOBL nCR nOBR ITRIAL IDC ICONT COW TOPWID E~DST

TA: 131. 135.
PER Q: 100.0

AREA: 9.9
VEL: 3.6

DEPTH: 2.8

SECNO 4310.000

~302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE i~~GE, KRATIO : 3.88

4310.000 3.07 1054,85 .00 .00 1054.86 .01 .00 .06 1055.78
36.0 .0 36.0 .0 .0 53.0 .0 10.5 6.9 1057.48
1.15 .00 .68 .00 .000 .025 .000 .000 1051.78 118.73

.000062 10. 10. 10 . 2 0 0 .00 29.55 148.28

;LOW DISTRIBUTION FOR SECNO: 4310.00 CWSEL: 1054,85

JTA: 119. 159.

iN: 100.0
53.0

.7
lf~t'rH: 1.8

eCHV: .100 CEHV: .300
:SECNO 4000.000

3302 WARNI~G: CONVEYl~CE CHANGE OUTSIDE OF ACCEPTABLE Rl~GE, KRATIO : .57

4000.000 2.47 1054,87 .00 .00 1054.89 .02 .03 .00 1056.40
36.0 .0 36.0 .0 .0 34,2 .0 10.8 7.1 1058.30
1.23 .00 1.05 '.00 .000 .025 .000 .000 1052.40 121.11

.000188 310. 310. 310. 2 0 0 .00 22. 69 143.80

FLOW DISTRIBUTION FOR SECNO: 4000.00 CWSEL: 1054,87

STA: 121. 155.
PER Q: 100.0

AREA: 34,2
VEL: 1.1

DEPTH: 1.5

•
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SECSO DEPTH CWSEL CIUWS WSELK EG HV HL OLOSS L-BANK ELEV.iR QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
VLOB VCR VROB In INCH INR In EL.~IN SSTA

SLOPE XLOBL nCH nOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

SECNO 3910.000
3910.000 2.31 1054, 89 .00 .00 1054, 91 .02 .02 .00 1058.24

36.0 .0 36.0 .0 .0 29.6 .0 10.8 7.2 1058.60
1.25 .00 1. 21 .00 .000 .025 .000 .000 1052.58 124.49

.000271 90. 90. 90. 0 0 0 .00 . 20.73 145.22

LOW DISTRIBUTION FOR SECNO= 3no.00 CWSEL= 1054.89

TA= 12L 160.
PER Q= 100.0

AREA= 29.6
VEL= . 1.2

DEPTH= 1.4

SECNO 3900.000
685 20 TRIALS ATT~PTED WSEL,CWSEL
693 PROBABLE MINIMUM SPECIFIC ENERGY

.720 CRITICAL DEPTH ASSUMED
3900.000 .89 1055.33 1055.33 .00 1055.64 .31 .01 .09 1058.44

.6.~ .0 36.0 .0 .0 8.0 .0 10.8 7.2 1058.65
, ,:. 2~ .00 4,48 .00 .000 .025 .000 .000 1054,44 127.43
;ull031 10. 10. 10'. 20 18 0 .00 12.99 140.42

:LOW DiSTRIBUTION FOR SECNO= 3900.00 CWSEL= 1055.33

iTA= 127. 157.
PER Q= 100.0

AREA= 8.0
VEL= 4.5

DEPTH= .6

'SECNO 3600.000

]302 WAR~I~G: COSVEYANCE CHANGE OUTSIDE OP' ACCEPTABLE RANGE, KR.UIO = 1.78

3600.000 1. 21 1057.24 .00 .00 1057.38 .14 , 1. 72 .02 1059.96
36.0 .0 36.0 .0 .0 11.9 .0 10.9 7.3 1059.96
1. 28 .00 3.02 .00 .000 .025 .000 .000 1056.03 125.87

.003498 300. 300 . 300. 4 0 0 .00 14.69 140.57

•
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SEem DEPTH CWSEL CRIWS WSELK EG BV HL OLOSS L-BANK ELEV

• QLOB QCD QROB ALOB ACD ARaB VOL Tn R-BANK ELEV
VLOB VCH VROB XNt XNCH XNR WTN EL~IN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

7LOW DISTRIBUTION FOR SECNO: 3600.00 CWSEL: 1057.2t

iTA: 126. 151.
PER Q: 100.0

AREA: 11.9
VEL: 3.0

DEPTH,. .8

'SECNO 3108.000

1302 WARNING: CONVEYANCE CHk~GE OUTSIDE OF ACCEPTABLE RANGH, KRATIO : .68

3108.000 1.00 1059.59 .00 .00 1059.84 .25 2.43 .03 1063.70
36.0 .0 36.0 .0 .0 9.0 .0 11.0 7.4 1063.70
1.32 .00 3.98 .00 .000 .025 .000 .000 1058.59 131.43

.007479 492. 492. 492. 4 0 0 .00 13.03 144.45

!LOW DISTRIBUTION FOR SECNO: 3108.00 CWSEL: 1059.59)1'. 131. 161.
· : 100.0

AltEA: 9.0
VEL: 4.0

DEPTH: .7

eCHV: .300 CEHV:· .500
'SECNO 3055.000
3685 20 TRIALS ATT~TED WSEL,CWSEL
3693 PROBABLE MINI~ SPECIFIC ENERGY
3120 CRITICAL DEPTH ASSUMED

3495 OVERBAn AREA ASSUMED NON-EFFECTIVE, ELLE!: 1065.00 ELRE!: 1065.00

3055.000 1.49 1060.28 1060.28 .00 1061. 02 .74 .. 41 .25 1058.79
36.0 .0 36.0 .0 ' . - •G 5.2 .0 11.0 7.4 1058.79
1.32 . .00 6.92 .00 .000 .025 .000 .000 1058.79 140.07

.007992 53. 53. 53. 20 11 0 .00 3.50 143.57

•
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'C~O DEPTH C,SEL CRIWS WSELK EG BV HL OLOSS L·BANK ELEV
QLOB QCH QR08 AL08 ACH AROB VOL TwA R·BANK ELEV

.~E nOB VCH VROB XNL XNCH BR WTN EL~I~ SSTA
SLOPE XLOBL ILCH nOBR ITRIAL IDC ICONT COR.Ul TOPWID ENDST

FLOW DISTRIBUTION FOR SECNO: 3055.00 CWSEL: 1060.28

STA: 140. IH.
PER Q: 100.0

AREA: 5.2
VEL: 6.9

DEPTH: 1.5

SPECIAL CULVERT

SC CUNO CUNY ENTLC COFQ ROLEN RISE SPAN CULVLN CHRT SCL ELCHU ELCHO
1 .024 .50 2.95 .00 3.50 .00 110.00 2 1 1059.36 1058.79

CHART 2 - CORRUGATED METAL PIPE CULVERT
SCALE 1 - HEADWALL

.SHCNO 2945.000.L CULVERT ounETCONTROL
OJ 1062.066 EGOC: 1062.401 PCVSE: 1060.276 ELTRD: 1065.110

3301 BY CWl~GED ~ORE THAN HVINS

3302 WAl~ING: CONYEY~~CE CBA.~GE OUTSIDE OF ACCEPTABLE ~~GE, KRAHO : 2.94

SPECIAL CULVERT

EGIC EGOC H4 QWEIR QCULV VCH ACULV ELTRD VEIRU
1062.07 1062. 40 1. 38 O. 36. 3.623 9.6 1065.11 O.

3495 OVERBi~K AREA ASSL~ED NON-EFFECTIVE, ELL[~: 1065.46 ELREA: 1065.11

2945.000 2.84 1062.20 .00 .00 1062.40 .20 1.38 .00 1059.36
36.0 .0 36.0 .0 .0 9.9 .0 11.0 7.4 1059.36
1. 33 .00 3.62 .00 .000 .025 .000 .000 1059.36 138.91

.000924 110. 110. 110. 2 0 0 .00 3.50 H2.41

FLOW DISTRIBUTION FOR SECNO: 2945.00

~ 139. 142.
t: 100.0

lint!: 9.9
VEL: 3.6

DEPTH: 2.8

CWSEL: 1062.20
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SEC~O DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BAn ELEV

• QLOB QCH QROB ALOB ACH AROB VOL TWA R·BA~K ELEV
VLOB VCH VROB XNL X~CB XNR wn EL~U SSTA

SLOPE XLOBL XLCH XLOBR lTRIAL IDC ICONT CORAR TOPWID E~DST

*SEC~O 2935.000

3302 WARNING: CONVEY1~CE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATiO = 3.92

2935.000 3.08 1062. 45 .00 .00 1062.46 .01 .00 .06 1063.54
36.0 .0 36.0 .0 .0 53.5 .0 11.1 7.( 1063.54
1.33 .00 .67 .00 .000 .025 .000 .000 1059.37 119.33

.000060 10 . 10. 10. 2 0 0 .00 29.69 149.02

FlOW DISTRIBUTION FOR SECNO= 2935.00

STA= 119. 153.
PER Q= 100.0

AREA= 53.5
VEL= .7

DEPTH= 1.8

•

•

CWSEL: 1062.45
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• THIS RUN EXECUTED 01!'Y95 12:43:04
1************************************
HEC-2 WATER SURFACE PROFILES

Version 4.6.2; May 1991
:************************************

iOTE- ASTERISK t*l AT LEFT OF CROSS-SECTIO~ YUMBER INDICATES ~ESSAGE IN SUMMARY OF ERRORS LIST

FLOOD PROFILES

;UMMARY PRINTOUT

SECNO CWSEL VCH HUUN TOPWID DEPTH QLOB QCH QROB VLOB

15759.000 1019.41 3.87 1017.14 69.32 2.27 55.63 92.28 4,09 1.32

* 15416.000 1020.24 (,89 1018.40 23.74 1. 84 .00 152.00 .00 .00

* 14916.000 1021. 71 3.42 1019.10 25.03 2.61 .00 156.00 .00 .00

e,16.000 1022.09 1.28 1019.6( 59.19 2.45 .00 156.00 .00 .00
. I

13916.000 1022.20 1.51 1020.20 58.65 2.00 .00 156.00 .00 .00

* 13531. 000 1022.36 2.11 1020.90 56.28 1.46 .00 161. 00 .00 .00

* 13471.000 1022.31 3.92 1021. 00 30.00 1.37 .00 161. 00 .00 .00

13361. 000 1022.56 3.66 1021.10 30.00 1.46 .00 161.00 .00 .00

* 13339.000 1023.18 6.32 1021. 20 20.80 1.98 .00 161.00 .00 .00

* 13270.000 1023.88 406( 102U9 24,08 2. 39 .00 161.00 .00 .00

12224,000 1028.28 4,98 1025.99 23.28 2.29 .00 161. 00 .00 .00

* 12116.000 1028.75 3.68 1026.45 16.00 2.30 .00 135.00 .00 .00

12076.000 1028.71 4002 1026.61 16.00 2.10 .00 135.00 .00 .00

* 12049.000 1028.13 4083 1026.63 21.64 2.10 .00 135.00 .00 .00

* 11100.000 1032.08 3.66 1029.71 26.14 2.37 .00 135.00 .00 .00

.96.000 1033.14 3.81 1031.01 22.07 2.13 .00 110.00 .00 .00

1033.40 3.36 1031.36 16.00 2.04 .00 110.00 .00 .00• 98.000
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SECSO CWSEL

~48.000 1033.46

t 10521.000 1033.46

t 9943.000 1034.95

t 9823.000 1035.09

9763.000 1035.11

t 9733.000 1035.10

9479.00~ 1035.54

t 9359.000 1035.72

9299.000 1035.74

t 9269.000 1035.71

VCH wm

3.47 1031.48

4. 45 1031. 52

2. 82 1032. 39

2.18 1032.57

2.24 1032.66

3.15 1032.70

3.03 1033.08

1. 77 1033.26

1. 83 1033.35

3.18 1033.39

TOPWIn

16.00

20.49

25.47

20.00

20.00

24.16

24.62

24.00

24.00

23.53

DEPTH

1.98

1.94

2.56

2.52

2.45

2.40

2. 46

2.46

2.39

2.32

QLOB

.00

.00

.00

.00

.00

.00

.00

.00

..00

.00

QCH

110.00

110.00

110.00

110.00

110.00

110.00

105.00

105.00

105.00

QROB

.00

.00

.00

.00

.00

.00

.00

,.00

.09

.00

VLOB

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

2.69 1035.83 25.12

2.84 1036.12 24.13

2.53 1036.02 16.00

2.56 1036.08 16.00

2.89 1037.53 23.92

2.29 1037.72 16.00 .00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.09

102.00

102.00

105.00

102.00

.00 . 102.00

.00

.00

.00

.00 99.00

.00 99.09

.00 99.00

.00 99.00

.00 86.00

.00

2.41

2.42

2.34

2.52

2.39

2.37

2.24

2.38

2.28

16.00

22.98

16.00

. 24. 35

2.68 1034.96

2.80 1035.12

2.96 1034.77

3.24 1035.17

7535.000 1038.49

6566.000 1039.90

7702.000 1038.35

t 6439.000 1040.06

8410.000 1037.19

t 8283.000 1037.34

41111V3.000 1037.40

t 8'iH. 000 1037. H

t 7575.000 1038.46

t 7503.000 1038.51

6399.000 1040.09

t 6367.000 1040.10

t 5800.000 1043.26

2:33 1037.78 16.00

2.67 1037.82 23.26

4.58 1042.35 12.28

2.31

2.28

.91

.00 86.00

.00 86.00

.00 36.00

.00

.00

.00

.00

.00

.00

.84 1044.34 26.21

3.79 1044.09 3.50

t 5645.000 1045.21

t 5603.000 1046.80

t~30.000 1047.08

6.95 1043.73 3.50 1.48

2.71

2,H

.00 36.00

.00 36.00

.00 36.00

.00

.00

.00

.00

.00

.00
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SEC~O CWSEL VCH E1.'4n rOPWID DEPTH QLOB QeD QROB VLOB

.3.000 1047.08 .81 1044.37 27.68 2.71 .00 36.00 .00 .00

5500.000 1041.08 1. 29 1044.94 21. 02 2.14 .00 36.00 .00 .00

5350.000 1041.06 40 68 1046.12 11. 43 .94 .00 36.00 .00 .00

5200.000 1048.37 3.63 1041.30 13.55 1.07 .00 36.00 .00 .00

4910.000 1049.33 2.31 1041.88 16.57 1.45 .00 36.00 .00 .00

4900.000 1051. 51 40 58 1050.60 12. 27 .91 .00 36.00 .00 .00

4390.00~ 1053.21 2.10 1051. 62 16.68 1. 59 .00 36.00 .00 .00

4360.000 1053.16 6.95 1051. 68 3.50 1.48 .00 36.00 .00 .00

4320.000 10540 59 3.63 1051. 76 3.50 2.83 .00 36.00 .00 .00

, 4310.000 1054.85 .68 1051. 78 29.55 3.07 .00 36.00 .00 .00

4000.000 1054087 1.05 1052.40 22.69 2.41 .00 36.00 .00 .00

3910.000 1054.89 1.21 1052.58 20.73 2.31 .00 36.00 .00 .00

~.\0.000 1055.33 4.48 1054.44 12.99 .89 .00 36,00 .00 .00

I JOOO.OOO 1057.24 3.02 1056.63 14,69 1.21 .00 36.00 .00 .00

j 3108.000 1059.59 3.98 . 1058.59 13.03 1. 00 .00 36.00 .00 .00

; 3055.000 1060.28 6.92 1058.79 3.50 1.49 ..00 36.00 .00 .00

~ 2945.000 1062.20 3.62 1059.36 3.50 2.84 .00 36.00 .00 .00

t 2935.000 1062.45 .67 1059.37 29.69 3.08 .00 36.00 .00 .00

•
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~Y OF ERRORS AND SPECIAL NOTES

·ARNING SECNO: 15416.000 PROFILE; 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

:ARNING SECNO: 14916.000 PROFILE: 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

:ARNING SECNO: 14416.000 PROFILE: 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

:'ARNING SECNO: 13531. 000 PROFILE: 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE ll~GE

ARNING SECNO: 13471. 000 PROFILE: 1 CONVEYANCE CWl~GE OUTSIDE ACCEPTABLE ~~GE

:AUTION SECNO: 13339.000 PROFILE: 1 CRITICAL DEPTH ASS~D

:AUTION SECNO: 13339.000 PROFILE: 1 PROBABLE MINIMUM SPECIFIC ENERGY
·AUTION SECNO: 13339.000 PROFILE: 1 20 TRIALS ATTt~TED TO BALANCE WSEL

(ARNING SECNO: 13270.000 PROFILE: 1 CONVEYANCE C!~NGE OUTSIDE ACCEPTABLE Rk~GE

fARNING SECNO: 12116.000 PROFILE: 1 CONVEYANCE CH~~GE OUTSIDE ACCEPTABLE RANGE

IARNING SECNO: 12049.000 PROFILE: 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

iARNING SECNO: 11100.000 PROFILE: 1 CONVEYANCE CH&~GE OUTSIDE ACCEPTABLE RANGEf.G SECNO: 10588.000 PROFILE: 1 CONVEY~~CE CWl~GE OUTSIDE ACCEPTABLE RANGR

(ARNING SECNO: 10521. 000 PROFILE: 1 CONVEY~~CE CH&~GE OUTSIDE ACCEPTABLE RANGR

~'ARNING SECNO: 9943.000 PROFILE: 1 CONVEYANCE C!~~GR OUTSIDE ACCEPTABLE l~~GE

iARNING SECNO: 9823.000 PROFILE: 1 CONVEYANCE CH&~GE OUTSIDE ACCEPTABLE RA.~GE

iARNING SECNO: 9733.000 PROFILE: 1 CONVEYJl~CE CH&~GE OUTSIDE ACCEPTABLE l~~GE

fARNING SECNO: 9359.000 PROFILE: 1 CONVEYANCE CH&~GE OUTSIDE ACCEPTABLE RA.~GR

fARNING SECNO: 9269.000 PROFILE: 1 CONVEY~~CE CH&~GE OUTSIDE ACCEPTABLE RANGE

{AllNING SECNO: 8283.000 PROFILE: 1 CONVEYJl~CE CWl~GE OUTSIDE ACCEPTABLE RJl~GK

iARNING SECNO: 8141.000 PROFILE: 1 CONVEYANCE C!~~GE OUTSIDE ACCEPTABLE ~~GE

1ARNING SECNO: 7575.000 PROFILE: 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE l\NGE

iARNING SECNO: 7503.000 PROFILE: 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

{ARNING SECNO: 6439.000 PROFILE: 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE l~NGE

• SEeNO: 6367.000 PROFILE: 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE l\NGE

~AUll0N SECNO: 5800.000 PROFILE: 1 CRITICAL DEPTH ASSL~ED

:AurrON SEOO: 5800.000 PROFILE: 1 PROBABLE ~INI~U!{ SPECIFIC ENERGY
:AurrON SECNO: 5800.000 PROFILE: 1 20 TRIALS ATTE!{PTED TO BALANCE WSEL
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- :.~. SECSO: 56~5.000 PROFILE: 1 CRITICAL DEPTH ASSUMED
'A.. . SECNO: 5645.000 PROFILE: 1 MI~IMUM SPECIFIC ENERGY

IARNING SECNO: 5605.000 PROFILE: 1 CONVEYANCE CWl~GE OUTSIDE ACCEPTABLE RANGE

:ARNING SECNO: 5590.000 PROFILE: 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

IARNING SECNO: 5500.000 PROFILE: 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

:AUTION SECNO: 5350.000 PROFILE: 1 CRITICAL DEPTH ASSUMED
:AUTION SECNO: 5350.000 PROFILE: 1 PROBABLE MINIMUM SPECIFIC ENERGY
:AUTION SECSO: 5350.000 PROFILE: 1 20 TRIALS ATTEMPTED TO BALANCE WSEL

!Alh~ING SECNO: 4910.000 PROFILE: 1 CONVEY~~CE CWl~GE OUTSIDE ACCEPTABLE RANGE

:AUTION SECNO: ~900.000 PROFILE: 1 CRITICAL DEPTH ASSUMED
:AUTION SECNO: 4900.000 PROFILE: 1 PROBABLE MINIMUM SPECIFIC ENERGY
:AUTION SECNO: ~900.000 PROFILE: 1 20 TRIALS ATTEMPTED TO BALANCE WSEL

lARNING SECNO= 4390.000 PROFILE: 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

:AUTION SECNO: 4360.000 PROFILE: 1 CRITICAL DEPTH ASSUMED
:AUTION SECNO: 4360.000 PROFILE: 1 PROBABLE MINIMUM SPECIFIC ENERGY
:AUTION SECNO: 4360.000 PROFILE: 1 20 TRIALS ATTEMPTED TO BALANCE WSELi'. SECNO: 4320.000 PROFILE: 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

tARN'ING SECNO: 4310.000 PROFILE: 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

fARNING SECNO: 4000.000 PROFILE: 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CAUTION SECNO: 3900.000 PROFILE: 1 CRITICAL DEPTH ASSUMED
2AUrrON SECNO: 3900.000 PROFILE: 1 PROBABLE MINIMUM SPECIFIC ENERGY
;AUTION SHCNO: 3900.000 PROFILE: 1 20 TRIALS ATTEMPTED TO B~~CB WSBL

"fARNING SECNO: 3600.000 PROFILE: 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE &l~GE

~ARNING SECNO: 3108.000 PROFILE: 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RJL~GE

:AUTION SECNO: 3055.000 PROFILE: 1 CRITICAL DEPTH ASSUMED
:AUTION SECNO: 3055.000 PROFILE: 1 PROBABLE MINIMUM SPECIFIC ENERGY
~AUTION SECNO: 3055.000 PROFILE: 1 20 TRIALS ATTEMPTED TO BALANCE WSEL

NARNING SECNO: 2945.000 PROFILE: 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

~ARNING SECNO: 2935.000 PROFILE: 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

•
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• THIS RUN EXECUTED 01~Y95 15:28:37
,***•••••*•••••*.***•• **•••••••••••••
HEC-2 iATER SURFACE PROFILES

Version 4.6.2; May 1991
:••*•••••••••••••••••••••••••••••••••

11 Cl~LBACK ROAD CHANNEL PREPARED BY CBA
r2 100-YEAR EVENT CBA '241729-01-0300
f3 FLOOD PROFILES DATE 1/18/9.4 REVISED 4/31/95

11 ICHECI . INQ NINV InIR STRT METRIC BVINS Q WSEL FQ

2 0 0 1020.6

12 NPROF IPLOT PRFVS XSECV ISECH FN ALLDC IBW CIUUK !TRACE

1 -1 15

J3 VARIABLE CODES FOR SUMMARY PRINTOUT

38 1 26 42 4 8 13 14 15 55

.0.04~ 0.045 0.025 .1 .3
QT .. 1 728
Xl 15759 6 1105 1118 0 0 0
GR 1023 1000 1019 1060 1018 1105 1017.14 1112 1018 1118
GR 102~ 1144

Xl 15416 5 1700 17U 343 343 343
GR 1023 1000 1022 1700 1018.4 1714 1018.4 1724 1024 1744

QT 1 721
Xl 14916 7 IUS 1171 500 500 500
GR 1023.7 830 1022.9 885 1022.4 1000 1022 1145 1019.12 1154
GR 1019.1 1164 1024 1177

Xl 1H16 6 1244 1314 500 500 500
GR 1024 948 1023 12U 1019.64 1258 1019.64 1298 1024 13U
GR 1026 1336

Xl 13916 7 U85 1556 500 500 500
GR 1024,7 990 1024 H8S 1020.2 1500 1020.2 1545 1024 1556
GR 1025 1565 1026 1573

QT 1 726
• 0.025 0,025 0.025 .1 .3

13531 8 9A 176.64 385 385 385
~ 1025 90 1025 94 1020.9 110.4 1020.9 155.4 1026.61 176.64
GR 1026 .• 188.6A 1025.95 188.74 1026.75 228.64
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:'1.3471
.3 .5

8 116 146 60 60 60
3 10 1026.97 1026.97

;R 1025 100 1025 115 1021 116 1021 146 1026.12 151
iR 1026.3 163.5 1025.86 163.6 1026.66 203.5

;C 3.013 0.2 2.95 4 10 110 8.1 1021.1 1021
J 13361 8 122. 7 152.7 110 110 110
J 2
;3 10 1026.97 1026.97
JT ·2 115 1026.91 160.4 1026.97
;R 1027.3 100 1026.97 115 1021.1 122.7 1021.1 152.7 1026.97 160.4
:R 1026.3 172.4 1026.39 172.5 1026.69 212.4

;c .1 .3
n 13339 8 115 159.36 22 22 22
:R 1027 ' 100 1026.12 115 1021.2 134. 7 1021. 2 139.7 1026.12 159.36
:R 1026.3 171. 36 1025.86 171. 46 1026.66 211.36

U 13270 8 115 156.35 69 69 69
'~R 1028 100 1026.04 115 1021.49 133.11 1021.49 138.17 1026.04 156.35
~R 1026.2 168.35 1025.78 168.45 1026.58 208.35

Xl 12224 8 115 174.16 1046 1046 1046
G.I034 - 100 1032.76 115 1025.99 142.08 1025.99 147.08 1032. 76 174.16
C 1033 186.16 1032.5 186.26 1033.3 226.16

IiC
'. - ..3 .5

~T 1 654
Xl 12116 8 133.36 149.36 108 108 108
X3 10 1032.3 1032.3
GR ' 1034' '. 100 1033~Ot 115 ,. 1026.45 . 133.36·' , 1026.45 149.36 1033.04 167.72
GR 1032.3 '179.72 1032.18 179.82 1033.58 219.72

5C 2.013 0.2 2.95 5 8 40 8.1 1026.61 1026.45
Xl 12076 8 133.16 149.16 40 40 40
X2 2
X3 10 1033.15 1033.15
ST ·2 115 1033.15 167.32 1033.15
GR 1034 100 1033.15 115 1026.61 133.16 1026.61 149.16 1033.15 167.32
GR 1033.4 179.32 1032.89 179.42 1033.69 219.32

Xl 12049 8 115 172.24 27 27 27
GR 1034 100 1033.22 115 1026.63 141.12 1026.63 146.12 1033.22 172 .24
GR 1033.4 184. 24 1032.96 184. 34 1033.76 224. 24

IjC .1 .3
Xl 11100 8 115 173.36 949 949 949
GR 1036 100 1035.69 115 1029.71 141.68 1029.71 146.68 1035.69 173.36
.035.9 185.36 1035.43 185.46 1036.23 225.36
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.1069~
504

8 115 162.7Z 404 404 404
;R 1037.3 100 1036.35 115 1031.01 136.36 1031. 01 141.36 1036.35 162. 72
~R 1036.5 174.72 1036.09 174.82 1036.89 214.72

'iC .3 .5
U 10588 8 132 US 108 108 108
U 10 1036.5 1036.5
~R 1038 100 1037 115 1031.36 132 1031. 36 148 1037 165.12
GR 1037.2 177.12 1036.H 177.22 1037.54 217.12

SC 2.013 0.2 2.95 5 8 40 8.1 1031. 48 1031. 36
Xl 10548 8 132.02 148.02 (Q 40 40
12 2
{3 10 1037.11 1037.11
ST -2 115 1037.11 155.0! 1037.11
i;R 1038 100 1037.11 115 1031. 48 132.02" 1031.48 148.02 1037.11 165.04
GR 1037.3 177.01 1036.85 177.14 1037.65 217.04

Xl 10521 8 115 165.2 21 21 21
GR 1038 100 1037.18 115 1031. 52 131.6 1031. 52 142.6 1037.18 165.2
GR 1031.' 111.2 1036.92 171.3 1031.72 211.2

SC .1 .3

•.9943 8 115 170.16 578 578 578
1040 100 1038.66 115 1032.39 140.08 1032.39 145.08 1038.66 170.16

G. , :038.9 182.16 1038.4 182. 26 1039.2 222.16

QT 1 602
SC 0.015 0.013 0.015 .3 .5
Xl 9823 8 133.14 153.14 120 120 120
X3 10 1038.5 1038.5
GR 1041 100 1038.98 115 1032.57 133.14 1032.57 153.14 1038.98 171. 28
GR 1039.2 183.2 1038.72 183.3 1039.52 223.3

SC 2.013 0.2 2.95 5 10 60 8.1 1032.66 1032.57
Xl 9763 8 133.42 153.42 60 60 60
X2 2
X3 10 1039.14 1039.14
BT -2 115 1039.14 171.84 1039.14
GR 1041 100 1039. it 115 1032.66 133.42 1032.66 153.42 1039.14 171.84
GR 1039.3 183.84 1038.88 183.94 1039.68 223.84

NC 0.025 0.025 0.025
Xl 9133 8 115 172 30 30 30
GR 1041 100 1039.21 115 1032.7 141 1032.1 146 1039.21 172
GR 1039.4 184 1038.95 184.1 1039.75 224

•
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PAGE 4

.9419
.1 .3

8 115 168.4 254 254 254
R 1040 100 1039.13 115 1033.08 140.2 1033.08 145.2 1039.13 168.4

R 1039.3 180.4 1038.87 180.5 1040.43 220.4

r 1 553
C .3 .5
1 9359 8 127.7 151. 7 120 120 120

.3 10 1038.5 1038.5
:R 1040 100 1038.81 115 1033.26 127.7 1033.26 151. 7 1038.81 164.4
;R 1039.0 176.4 1038.55 176.5 1040.75 215.4

;C 3.013 0.2 2.95 4 8 60 8.1 1033.35 1033.26

J 9299· 8 128.1 152.1 60 60 60
(2 2
{3 10 1039.37 1039.37
3T -3· 100 1042.5 170.2 1038.89 182.2 1039.1
JR 1042.5 100 1039 115 1033.35 128.1 1033.35 152.1 1038.89 170.2
~R 1039.1 182.2 1038.6 182.3 1040.94 222.2

n c 9269 8 115 169.76 30 30 30
~R 1040 100 1039.61 115 1033.39 139.88 1033.39 144.88 1039.61 169.76
';R 1039.8 181. 76 1039.95 181.86 1041.55 221. 76

• .1 .3
" 8410 8 115 188 859 859 859
Gt".OH.8 100 1043.27 115 1034.71 149 1034.77 154 1043.27 188
GR ' '1043.5 200 1043.01 200.1 1043.81 240

QT 1 505
~C .3 .5
Xl 8283 ; 8 ' . 143.5

,
· 159.5 127 127 127

X3 10 1042.21 1042.21
GR 10H.9 100 1043.46 115 1034.96 143.5 1034.96 159.5 1043.46 188

GR 1043.1 200 1043.2 200.1 IOU 240

SC 2.013 0.2 2.95 5 8 110 8.1 1035.12 1034.96

Xl 8173 8 142.26 158.26 110 110 110
X2 2
X3 10 1043.31 1043.31
aT -2 115 1043.31 185.52 1043.31
GR 1044.8 100 1043.31 115 1035.12 142.26 1035.12 158.26 1043.31 185.52

GR 1043.5 197.52 100.05 197.62 1043.85 237.52

Xl 8141 8 115 185.12 32 32 32
GR 1044.8 100 1043.31 115 1035.17 147.56 1035.17 152.56 1043.31 185.12

GR 1043.5 197.12 1043.05 197.22 1043.85 237.12

•
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~r1.7702
.1 .3

8 115 169.44 566 566 566
~R 1044 100 1042.01 115 1035.83 139.72 1035.83 144.72 1042.01 169.44
;R 1042.2 181.44 1041.75 181. 54 1042. 55 221.44

~T 1 480
'iC .3 .5
U 7575 8 133.6 149.6 127 127 127
13 10 1042 1042
GR 1043 100 1042.06 115 1036.02 133.6 1036.02 149.6 1042.06 168.1
GR 1042.3 180.1 1041.8 180.2 1042.6 220.2

SC 2.013 0.2 2.95 5 8 40 8.1 1036.08 1036.02
Xl 7535· 8 131. 24 147.24 40 40 40
X2 2
X3 10 1042.14 1042.14
aT -2 115 1042.14 163.48 1042.14
GR 1044.0 100 1042.14 l1S 1036.08 131. 24 1036.08 147.24 1042. 14 163.48
GR 1042.3 175.48 1041. 88 175.58 1042.68 215.48

Xl 7503 - - 8 115 168.72 32 32 32
GR 1044 100 1042.21 l1S 1036.12 139.36 1036.12 144.36 1042.21 168.72
GR 1042.4 180.72 1041.95 180.82 1042.75 220.72

~.
.1 .3

X. . 6566 8 115 166.56 937 937 937
GL .044.8 100 1043.35 115 1037.53 138.28 1037.53 143.28 1043.35 166.56
GR 1043.5 178.56 1043.09 178.66 1043.89 218.56

QT 1 394
~C .3 .5
Xl 6439 8 131.3 147.3 127 127 127
X3 10 1043 1043
GR 1044 100 1043.17 115 1037.72 131.3 1037.72 147.3 1043 .17 163.6
GR 1043.4 175.6 1042.91 175.7 1043.71 215.6

SC 2.013 0.2 2.95 4 8 40 8.1 1037.78 1037.72
Xl 6399 8 130.82 146.82 40 40 40
X2 2
X3 10 1043.11 1043.11
BT -2 101.94 1045 162.64 1043.26
GR 1045 100 1045 101.94 1037.78 130.82 1037.78 146.82 1043.11 162.64

GR 1043.3 174,64 1042.85 174, 75 1043.65 214.64

Xl 6367 8 115 163.6 32 32 32
GR 1044 100 1043.27 115 1037.82 136.8 1037.82 141.8 1043.27 163.6

GR 1043.5 175.6 1043.01 175.7 1043.81 215.6

•
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:.' 1 59
.1 .3

J 5800 8 115 159.2 567 567 567
;R 1048.3 100 1041.25 115 1042. 35 134. 6 1042. 35 139.6 1047 .25 159.2
;R 1047.5 171. 2 1046.99 171.3 1047.79 211. 2

iC .3 .5
a 5645 8 134. 79 138.29 155 155 155
(3 10 1048.5 1048.5
;R 1049 100 1048.49 115 1043.73 134.79 1043.73 138.29 1048.49 158.08
;R 1048.7 170.08 1048.23 170.18 1049.03 210.08

;C 1.024 0.5 2.95 3.5 0 40 2.1 1044.09 1043.73
n 5605· 8 134. 65 138.15 40 40 40
C2 2
{3 10 1048.88 1048.88
3T -2 115 1048.88 157.76 1048.88
iR 1049.7 100 1048.88 115 1044.09 134.65 1044.09 138.15 1048.88 157.76
~R 1049.0 169.76 1048.55 169.86 1049.35 209.76

U 5590 - - 8 115 156.48 15 15 15
'iR 1050.0 100 1049.05 115 1044.34 133.24 1044. 34 138.24 1049.05 156.48
GR 1049.1 168.48 1048.67 168.58 1049.47 208.48

,iC .1 .3
'.5573 ' 8 115 156.48 17 17 17
G 'i 1050 100 1048.57 115 1044.37 133.24 1044.37 138.24 1048.93 156.48
GR'" 1049.1 168.48 1048.61 168.58 1049.47 208.48

Xl 5500 8 115 156. 54 73 73 73
GR 1049.6 100 1048.93 115 1044.94 131 1044.94 136 1050.9 156.54
GR 1050,; 3. !:.' 168.64" hi,1049.83 168.74 1050.63 208.64

Xl 5350 8 115 158.92 150 150 150
GR 1051.6 100 1050.9 115 1046.12 131 1046.12 136 1052.63 158.92
GR 1052.8 170.92 1052.31 171. 02 1053.17 210.92

Xl 5200 8 115 168.68 150 150 150
GR 1052.0 100 1051.3 115 1047.3 131 1047.3 136 1055.47 168.68
GR 1055.7 180.68 1055.21 180.78 1056 220.68

Xl 4910 8 115 168.4 290 290 290
GR 1052.6 100 1051.88 115 1047 .88 131 1047.88 136 1055.98 168.4
GR 1056.2 180.4 1055.72 180.5 1056. 52 220.4

Xl 4900 8 115 157.6 10 10 10
GR 1055.3 100 1054. 6 115 1050.6 131 1050.6 136 1056 157.6
GR 1056.2 169.6 1055.7( 169.7 1056.54 209.6

•
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;.4390 8 115 158.64 510 510 510
:h . _57.1 100 1056.37 115 1051. 62 131 1051. 62 136 1057.28 158.64
;R 1057.5 170.64 1057.02 170.14 1057.8 210.64

IT 1 59 .
;C .3 .5
(1 4360 8 131 134.5 30 30 30
(3 10 1055.68 1055.68
;R 1056.4 100 1055.68 115 1051. 68 131 1051.68 134.5 1057.36 157.22
~R 1057.6 169.22 1057.1 169.32 1057.9 209.66

iC 1.024 0.5 2.95 3.5 0 dO 2.1 1051. 76 1051. 68
(l 4320 8 131 134.5 40 40 40
{2 2
l3 10 1056 1056
3T -4 100 1056.5 115 1056.5 134. 5 1056.5
3T 157.3 1057.46
.~R 1056.5 100 1055.76 115 1051. 76 131 1051. 76 134.5 1057.46 157.3
GR 1057.7 169.3 1057.2 169.4 1058 209.3

Xl 4310 - - 8 115 158.8 10 10 10
GR 1056.5 100 1055.78 115 1051. 78 131 1051.78 136 1057.48 158.8
GR 1057.7 170.8 1057.22 170.9 1058.02 210.8

• .1 .3

G· >:O~~~~
8 115 154.6 310 310 310

100 1056.4 115 1052.4 131 1052.4 136 1058.3 154.6
GR-' 'j058. 5 166.6 1058.04 166.7 1058.84 206.6

Xl 3910 8 115 160.08 90 90 90
GR 1058.9 100 1058.24 115 1052.58 131 1052. 58 136 1058.6 160.08
GR 1058.8 172.08 1058.34 172.08 1059".14 212.08

Xl 3900 8 115 156.84 10 10 10
GR 1059.1 100 1058.44 115 1054.44 131 1054.44 136 1058.65 156.84
GR 1058.9 168.84 1058.4 168.94 1059.2 208.84

Xl 3600 8 115 151.44 300 300 300
GR 1061. 4 100 1059.96 115 1056.03 130.72 1056.03 135.72 .. 1059.96 151.44
GR 1060.2 163.44 1059.1 163.54 1060.5 203.44

Xl 3108 8 115 160.88 492 492 492
GR 1065.2 100 1063.1 115 1058.59 135.44 1058.59 140.44 1063.7 160.88
GR 1063.9 172.88 1063.4 172.98 1064.24 212.9

~c .3 .5
Xl 3055 6 140.07 143.57 53 53 53
X3 10 1065 1065
GR 1065.2 100 1065.25 115 1058.79 140.07 1058.79 143.57 1064.88 168.64
.1064.3 220.64
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sr

.~.024 .;) 2.95 3.5 0 110 2.1 1059.36 1058.79
l . 2945 6 138.91 14tH 110 110 110

2
3 10 1065.46 1065.11
r -2 115 1065.46 166.32 1065.11
1 1065.4 100 1065.46 115 1059.36 138.91 1059.36 142.41 1065.11 166.32
1 1064.7 218.32

l 2935 6 115 153.36 10 10 10
1 1063.5 100 1063.54 115 1059.37 131. 65 1059.37 136.68 1063.54 153.36
~ 106407 205.36

.:

•
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41'0 DEPTH CWSEL CRIWS WSELK KG HV BL OLOS5 L·BANK ELEV

QLOB QCH QROB ALOB ACH AROB VOL TWA R-BA~K ELEV

.. E VLOB VCH VROB XNL INCH INa WTN alfIN SSTA
SLOPE IL08L ILCH nOBR ITRIAL roc ICONT CORAR TOPwID ENDST

;PROF 1

:CHV: .100 CEHV: .300
:SECNO 15159.000
15159.000 3.46 1020.60 .00 1020.60 1021.15 .aa .00 .00 . 1018.00

728.0 374.1 322.0 31.9 113.7 39.4 12.6 .0 .0 1018.00
.00 . 3.29 8.18 2.54 .045 .025 .045 .000 1017. U 1036.00

.004365 O. O. O. 0 0 0 .00 91. 66 1127.66

?LOW DISTRIBUTION FOR SECNO: 15759.00 CWSEL: 1020.60

STA: 1036. 1060. 1105. 1118. 1128.
PER Q: 5.0 46.4· 44.2 4.4

AREA: 19.2 94.5 39.4 12.6
VEL: 1.9 3.6 8.2 2.5

DEPTH: .8 2.1 3.0 1.3

'.15416.000
1. . JNI~ SPECIFIC ENERGY
372fCRITICAL DEPTH ASSUMED
15416.000 4.20 1022.60 1022.60 .00 1023.07 .47 1.15 .01 1022. 00

728.0 96.4 ' 631.6 .0 126.5 107.1 .0 1.6 2.2 1024.00
.02 .76 5.89 .00 .045 .025 .000 .000 ~018.40 1279.16

.002647 343 . 343. 343. 2 8 0 .00 459.84 1739.00

FLOW DISTRIBUTION FOR SECNO: 15416.00 CWSEL: 1022.60

ST.\: 1279. 1700. 1744.
PER Q: 13.2 86.8

AREA: 126.5 107.1
VEL: .8 5.9

DEPTH: .3 2.7

*SECNO 14916.000

3302 WARNING: CONVEY~~CE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO : 1.83

14916.000 4. 56 1023.66 .00 .00 1023.76 .10 .66 .04 1022.00

721.0 364.9 356.1 .0 345.7 100.8 .0 a.a 6.8 1024. 00

.08 1. 06 3.53 .00 .045 .025 .000 .000 1019.10 833.18

• 00777 500. 500 . 500. 2 0 0 .00 342.90 1176.08
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PAGE 10

'~O
DEPTH CWSEL CRIWS WSELK EG HV H1 OLOSS L-BANK KLKV
QLOB QCH QROB ALOB ACH ARaB VOL TWA R-BASK ELKV

JH VLOB VCH VROB xm. XNCH XSR 'lin EL~IN SSTA
SLOPH nOBL XLCH nOBR ITRIAL IDC ICONT COW TOPWID ENDST

LOW DISTRIBUTION FOR SECNO= 14916.00 CWSEL= 1023.66

TA= 833. 885. 1000. 1145. 1177.
PER Q= 1.3 14.8 34.5 49.4

AREA= 19.5 115.4 210.8 100.8
VEL= .5 .9 1.2 3.5

DEPTH= .4 1.0 1.5 3.2

SHCNO 14416.000
14416.000 4. 29 1023.93 .00 .00 1024. 04 .11 .28 .00 1023.00

721.0 52.1 668.9 .0. 128.4 242.0 .0 10.2 10.1 1024. 00

.13 .41 2.76 .. 00 .045 .025 .000 .000 1019.64 968.34

.000419 500. 500. 500 • 2 0 0 .00 345.41 1313.75

~OW DISTRIBUTION FOR SHCNO= 14416.00 CWSH1= 1023.93

)TA= 968. 1244. 1314.
PER Q= 7.2 92.8-= 128.4 242.0

L= .4 2.8
.1= .5 3.5

*SECNO 13916.000
13916.000 3.95 1024.15 .00 .00 1024.30 .15 .25 .01 1024.00

721.0 1.1 719.9 .0 7.9 231. 0 .1 13.7 13.7 1024.00

.' .18 .' .14 ' 3.12 ,~ ~1( )~'~·,045 JJi~·~025 .045 .000 1020.20 1378.99

.000582 500 . 500. 500. 2 ' 0 0 .00 178.36 1557.35

FLOW DISTRIBUTION FOR SECNO= 13916.00 CWSEL= 1024.15

STA= 1379. 1485. 1556. 1557 •
PER Q= .2 99.8 •0

AREA= 7.9 231. 0 .1
VEL= .1 3.1 .1

DEPTH= .1 3.3 .1

ceHV: .100 CEHV= .300

'.
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SEC~O DEPTH CWSEt CRIWS WSELK EG HV HL OLOSS L-BANK ELEV

• QLOB QCH QROB ALOB ACH AROB VOL Tn R-BANK ELEV
VLOB VCH VROB XNL X~CH X~ WT~ Et~n SSTA

SLOPE ILOBL ILCH XLOBR lTRIAL IDC ICONT CORAR TOPWID E~DST

SECNO 13531. 000
13531.000 3.49 1024.39 .00 .00 1024.59 .20 .28 .01 1025.00

726.0 .0 726.0 .0 .0 204.3 .0 15.6 14.8 1026.61
.21 .00 3.55 .00 .000 .025 .000 .000 1020.90 96.43

.000904 385 . 385. 385. 2 0 0 .00 71.97 168.40

7LOW DISTRIBUTION FOR SECNO= 13531. 00 CWSEL= 1024. 39

;TA= 96. 177.
PER Q= 100.0

AREA: 204.3
VEL= 3.6

DEPTH= 2.8

CCHV= .300 CEHV= .500
*SECNO 13471. 000

3301 HV C~~GED MORE THAN HVINS

3• .\llU~G: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .49

3495 OVERB~~ AREA ASSUMED NON-EFFECTIVE, ELLEA= 1026.97 ELREA= 1026.97

13471. 000 3.13 1024.13 .00 .00 1025.05 .93 .10 .37 1021. 00
726.0 .0 726.0 .0 .0 93.9 .0 15.8 14.9 1021.00

.21 .00 7.73 .00 .000 .025 .000 .000 1021. 00 116.00
.003690 60. 60 . 60. 2 0 0 .00 30.00 146.00

FLOW DISTRIBUTION FOR SECNO= 13471.00 CWSEL= 1024.13

STA: 116. 146.
PER Q= 100.0

AREA= 93.9
VEL= 7.7

DEPTH= 3.1

•
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,JO DEPTH CWSKL CRIWS WSELK EG HV IfL OLOSS L-BANK ELEV
QLOB QeH QROB ALOB ACR ARaB VOL TWA R-BANK ELEV

.m VLOB VCH VROB XNL XNCH X~ WTN EL'HN SSTA
SLOPE XLOBL nCR XLOBR !TRIAL IDC ICONT - CORAR TOPWID ENDST

PECIAL CULVERT

C CUNO CUNY ENTLC COFQ RDLEN RISK SPAN CULVLN CRRT SCL ELCRU ELCHD

3 .013 .20 2.95 .00 4. 00 10.00 110.00 8 1 1021.10 1021. 00

JART 8 . BOX CULVERT WITR Fl~ED WINGWALLS; NO INLET TOP EDGE BEVEL
CALE 1 . WINGWALLS FLARED 30 TO 75 DEGREES

il4O, NOR.\l.U DEPTH EXCEEDS CULVERT HEIGHT
:SECNO- 13361. 000

iPECIAL CULVERT OUTLET CONTROL
~GIC : 1025.357 EGOC : 1025.412 FCWSE: 1024.125 ELTRD: 1026.970

SPECIAL CULVERT

EGIC EGOC H4 QWEIR QCULV VCR ACULV EURD WEIRLN
1025.36 1025.41 .36 O• 726. 6.682 120.0 1026.97 o.

e:
349S'OVERBANK AREA ASSl~D NON-EFFECTIVE, KLLHA: 1026.97 KLREA: 1026.97

13361. 000 3.62 1024. 72 .00 .00 1025.41 .69 .36 .80 1021.10
726.0 .0 726.0 .0 .0 108.7 .0 16.1 15.0 1021.10

.[."';.21 ,;.' ;'.00 ,l 6.68 ,\ .00 ' .000' .025 .000 .000 1021.10 122.70
.002272 110. 110. ' 110. 3 0 0 .00 30.00 152.70

FLOW DISTRIBUTION FOR SKCNO: 13361. 00 CWSHL: 1024. 72

STA: 123. 153.
PER Q: 100.0

ARKA: 108.7
VEL: 6.7

DEPTR: 3.6

ceRV: .100 CERV: .300
.SECNO 13339.000
3685 20 TRIALS ATTE~TED WSEL,CWSKL
3693 PROBABLE MIN[~~ SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
13339.000 4. 01 1025.21 1025.21 .00 1026.36 1.15 .08 .14 1026.12e 726.0 .0 726.0 .0 .0 84. 3 .0 16.1 15.0 1026.12

.21 .00 8.62 .00 .009 .025 .000 .000 1021.20 118.66
7279 22. 22. 22. 20 8 0 .00 37.06 155.71
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41
DEPTH CWSEL CRIWS WSELK EG BV BL OLOSS L-BANK ELEV

QLOB QCH QROB ALOB ACH ARaB VOL TWA R-BANK ELEV

VLOB VCH VROB X~ X~CH X~ WT:i EL~I~ SSTA

SLOPE nOBL XLCH nOBR lTRIAL IDC ICO:iT CORAR TOPWID ENDST

LOW DISTRIBUTION FOR SECNO: 13339.00 CWSEL: 1025.21

TA: 119. 159.
PER Q: 100.0

AREA: 84. 3
VEL: 8.6

DEPTH: 2.3

SECNO 1321n.000

'265 DIVIDED FLOW

13270.000 (,53 1026.02 .OG .00 1026. 77 .74 .37 .04 1026.04

726.0 .0 724.7 1.3 .0 104.6 1.4 16.3 15.1 1026.04

.22 .00 6.93 .92 .000 .025 .025 .000 1021. 49 115.08

.004064 69. 69. 69. 3 0 0 .00 53.11 180.38

~LOW DISTRIBUTION FOR SHCNO: 13210.00 CWSEL: 1026.025. 115. 156. 180 .
.~: 99.8 .2

AREA: 104.6 1.4
VEL: 6.9 .9

DEPTH: 2.5 .1

*SECNO 12224.000
12224.000 4.44 1030.43 .00 .00 1031.23 .80 4.45 .02 1032.76

726.0 .0 726.0 .0 .0 101.3 .0 18.8 16.2 1032.76

.26 .00 7.17 .00 .000 .025 .000 .000 1025.99 124.30

.00H50 1046. 1046. 1046. 3 0 0 .00 40.56 164.86

FLOW DISTRIBUTION FOR SECNO: 12224.00 CWSEL: 1030.43

STA: 124- 174.
PER Q: 100.0

AREA: 101.3
VEL: 1.2

DEPTH: 2.5 ..

•



·SECNO 12076.000

SPECIAL Cl~VERT INLET CONTROL
EGIC: 1032.987 EGOC: 1032.557 PCWSE: 1030.529 ELTRD: 1033.150

3301 HV CHANGED MORE THAN HVINS

3302 WAR~I~G: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE ~~~GE, Dt~TIO: 1.66

•
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SEC~O DEPTH CWSEL CRIWS WSEU EG HV HL OLOSS L-BA~K ELEV

a QLOB QCH QROB ALOR ACH AROB VOL TWA R-BA~K ELEV
nOB VCH VROD INL INCH XNR WTN EL'{IN SSTA

SLOPE nOBL ILCH ILODR ITRIAL IDC ICONT CORAR rOPWID ENDST

PECIAL CULVERT

EGIC EGOC 64 QWEIR QCULV VCH ACULV ELTRD WEIRL~

1032.99 1032. 56 .90 O. 654, 7.392 80.0 1033.15 O.

1495 OVERB1~K AR[~ ASSUMED NON-EFFECTIVE, ELLE!: 1033.15 ELR[~: 1033.15

12076.000 5.53 1032.14 .00 .00 1032.99 .85 .90 .00 1026.61
654.0 .0 654.0 .0 .0 88.5 .0 19.0 16.3 1026.61

.26 .00 7.39 .00 .000 .025 .000 .000 1026.61 133.16
.001582 40 . 40. 40. 3 0 0 .00 16.00 149.16

FLOW DISTRIBUTION FOR SECNO: 12076.00 C't/SEL: -1032.14

STA: 133. 149.
PER Q: 100.0

AREA: 88.5

.~
7.(
5.5

*SECNO 120(9.000

3265 DIVIDED FLOW

3301 BV CB1~GED MORE T[~~ BVINS

3302 WAlt~ING: CONVEYk~CE CBANGE OUTSIDE OF ACCEPTABLE RANGE, IBATIO : 1.59

120~9.000 6.U 1033.04 .00 .00 1033.21 .17 .03 .20 1033.22
654.0 .0 654.0 .0 .0 194.8 .2 19.1 16.3 1033.22

.26 .00 3.36 .17 .000 .025 .025 .000 1026.63 115.72

.000625 27 . 21. 27. 3 0 0 .00 59.73 188.25

FLOWDISTRIBUTIO~ FOR SECNO: 120(9.00 CWSEL: 1033.04

•
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SEC~O DEPTH CWSEL CRIWS WSELK EG HV RL OLOSS L·BANK ELEV

• QLOB QCH QROB ALOR ACH AROB· VOL TWA R·BANK ELEV

VLOB VCH VROB xn XNCH X~ wn EL.'HN SSTA

SLOPE ILOBL ILCH nOBR ITRIAL IDC ICONT COR.&,R TOPWID ENDST

,TA: 116. 172. 188.
PER Q: 100.0 .0

AREA: 194.8 .2
VEL: 3.4 .2

DEPTH: 3.5 .0

~CRV: .100 CERV: .300
ISECNO 11100.000

3302 WAR~I~G: CONVEYANCE CHk~GE OUTSIDE OF ACCEPTABLE RANGE, KRATIO : .40

11100.000 4. 20 1033.91 .00 .00 1034. 58 .66 1. 22 .15 1035.69

654.0 .0 654.0 .0 .0 100.0 .0 22.3 17.4 1035.69

.31 .00 6.54 .00 .000 .025 .000 .000 1029.71 122. 91

.003988 949. 949 . 949. 2 0 0 .00 42.54 165.45

FLOW DISTRIBUTION FOR SECNO: 11100.00

S~ 123. 173.
~: 100.0
...\: 100.0

VEL: 6.5
DEPTH: 2.4

CWSEL: 1033.91

FLOW DISTRIBUTION FOR SHCNO: 10696.00

*SECNO 10696.000
10696;000 !., LH

60400 .. 0
.32 .00

.003080 404.

1035.45
60400
5.96
4040

.00
.0

.00
4040

.00 1036.01 .55 1.42 .01 1036.35
.0 101.3 .0 23.3 17 .8 1036.35

.000 .025 .000 .000 1031. 01 118.58
3 0 0 .00 . 40.56 159.14

CWSEL= 1035.45

STA: 119. 163.
PER Q: . 100.0

AREA= 101.3
VEL: 6.0

DEPTH: 2.5

•
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SLOPE

DEPTa
QLOB
VLOB
lLOBL

CWSEL
Qca
vca
ILCa

CRllfS
QROB
VROB
lLOBR

WSEU
ALOB
INL
ITRIAL

EG
ACH
INCH
IDC

HV
AROB
I~

ICONT

HL
VOL
WTN
COR.~

OLOSS
TWA
EL.'iIN
TOPWID

L-BANK ELEV
R-BANK ELEV
SSTA
ENDST

cav: .300 CEHV: .500
SECNO 10588.000

)301 BV CHANGED MORE THAN HVINS

J495 OVERB~~K AR~~ ASSL~ED NON-EFFECTIVE, ELLEA: 1036.50

10588.000 .
604.0

.33
.003725

4,07 1035.43
.0 604.0

.00 9.26
108. 108 .

.00
.0

.00
108.

.001036.76
.0 65.2

.000 .025
2 0

1.33
.0

.000
o

.37 .39 1031.36
23.5 17.9 1031.36
.000 1031.36 131.00

.00 16.00 148.00

FLOW DISTRIBUTION FOR SECNO: 10588.00

STA: . 132. 148.
PER Q: 100.0

AREA: 65.2
.I.L: 9.3..-a: 4.1

SPECIAL CULVERT

CWSEL: 1035.43

sc eUNO
2

CUNY ENTLe COFQ RDLEN RISE SPAN CULVLN CRRT
.013 .20 2.95 .00 5.00 8.00 40.00 8

SCL ElCHU ELCHD
1 1031.48 1031.36

CHART 8 - BOX CULVERT VITH FLARED WINGWALLS; NO INLET TOP EDGE BEVEL
SCALE 1 - WINGWALLS FLARED 30 TO 75 DEGREES

.SECNO 10548.000

SPECIAL CULVERT INLET CONTROL + VEIR FLOW, EG: 1037.21
SPECIAL CULVERT

EGIC EGOC
1037.22 1037.14

H4 QWEIR QCULV VCH ACULV EURD WEIRLN
.44 4. 602. 7.936 80.0 1037.11 50.

3495 OVERBANK AR~~ ASSL~ED NON-EFFECTIVE, ELLEA: 1037.11 ELREA: 1037.11

10548.000 4. 75 1036.23 .00 .00 1037.21 .98 .44 .00 1031. 48

.60400 .0 604.0 .0 .0 76.1 .0 23.6 17.9 1031. 48

.33 .00 7. 94 .00 .000 .025 .000 .000 1031.48 132.02

12228 40. 40. 40. 11 0 0 .00 16.00 148.02
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'~O
DEPTH CWSEL CRIWS wSELK KG HV HL OLOSS L-BA~K KLEV
QLOB QCH QROB ALOB ACH AROB VOL TWA R-BA~K KLEV

.,~K VLOB VCH VROB XN!. XNCH X~ WT~ ELKIN SSTA
SLOPH XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

FLOW DISTRIBUTION FOR SHCNO: 10548.00 CWSEL: 1036.23

STA: 132. a8.
PER Q: 100.0

AREA: 76.1
VEL: 1.9

DEPTH: 4.8

.SEeNO 10521.000

3265 DIVIDED FLOW

3301 HV C[l~GED MORE THAN HVINS

3302 WARNING: CONVEYANCEC[l~GE OUTSIDE OF ACCEPTABLE i~~GE, KRATIO : 1. 51

10521. 000 5.13 1037.25 .00 .00 1031.41 .22 .04 .23 1031.18

.04.0 .0 602.6 1.4 .0 159.4 2.7 23.6 17 .9 1037.18
.33 .02 3.78 .51 .025 .025 .025 .000 1031.52 113.84

.... )899 27. 27. 27. 3 0 0 .00 71. 00 193.42

FLOW DISTRIBUTION FOR SHeNO: 10521.00 CWSEL: 1031.25

STA: 114. 115. 165. 193.
PER Q: .0 99.8 .2

AREA: .0 159.4 2.7
VEL: .0 3.8 .5

DEPTH: .0 3.2 .1

CCBV: .100 eEHV: .300
.SECNO 9943.000

9943.000 5.42 1037,81 .00 .00 1038.08 .27 .60 .02 1038.66
604.0 .0 604.0 .0 .0 144.4 .0 25.1 18.7 1038.66

.37 .00 4.18 .00 .000 .025 .000 .000 1032.39 118.41
.001192 518 . 578. 578. 2 0 0 .00 48.33 166.75

•
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'lO DEPTH CWSEL CRIWS WSELK KG HV HL OLOSS L·BA~K &LEV
QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV

..,E VLOB VCH VROB INL INCH INR WTN EL~IN SSTA
SLOPE HOBL ILCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

:LOW DISTRIBUTION FOR SECNO: 9943.00 CWSEL: 1037J1

iTA: 118. 170.
PER Q: 100.0

AREA: 144 .4
VEL: 4.2

DEPTH: 3.0

:CHV: .300 CEHV: .500
;SECNO 9823.000

3302 WARNI~G: CONVEY1~CE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO : 1. 76

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA: 1038.50 WE!: 1038.50

9823.000 5.19 1037.76 .00 .00 1038.28 .52 .07 .13 1032.57
602.0 .0 602.0 .0 .0 103.7 .0 26.0 18.8 1032.57

.37 .00 5.80 .00 .000 .015 .000 .000 1032.57 133.14

_0382 120. 120. 120. 2 0 0 .00 20.00 153.14

FLOW'DISTRIBUTION FOR SECNO: 9823.00 CWSEL= 1037.76

STA: 133. 153.
PER Q: 100.0
'AREA: 103.7

VEL: 5.8
DEPTH: 5.2

SPECIAL CULVERT

SC CUNO CUNV ENTLC COFQ RDLEN RISK SPAN CULVLN CRRT SCL ELCHU ELCHD

2 .013 .20 2.95 .00 5.00 10.00 60.00 8 1 1032.66 1032.57

CHART 8 . BOX CULVERT WITH FLARED WINGWALLS; NO INLET TOP EDGK BEVEL
SCALE 1 . WINGWALLS FLARED 30 TO 75 DEGREES

*SECNO 9763.000

•
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SEC~O

aH
SLOPE

DEPTH
QLOB
VLOB
UOBL

C"SEL
QCH
VCH
ILCH

CRIWS
QROB
VROB
nOBR

WSEU
ALOB
XNL
ITRIAL

EG
ACH
XNCH
IDC

HV
AROB
XNR
ICONT

HL
VOL
WT~

COR.AJl

OLOSS
TWA
ELMI~

TOPWID

L·BA~K ELEV
R-BA~K ELEV
SSTA
ENDST

:PECIAL CULVERT OUTLET COSTROL
:GIC: 1037.569 EGOC: 1038.516 PCWSE: 1037.757 ELTRD: 1039.140

;PECIAL CULVERT

EGIC EGOC
1037.57 1038.52

H4 QWEIR QCULV VCH ACULV ELTRD WEIRLS
.24 O. 602. 5.600 100.0 1039.14 O.

1495 OveRBANK AREA ASSl~D NON-EFFECTIVE, ELLHA: 1039.14 ELREA: 1039.14

9763.000 5.37 1038.03 .00 .00 1038.52 .49 .24 .00 1032.66
602. 0 .0 602.0 .0 .0 107.5 .0 26.1 18.8 1032.66

.38 .00 5.60 .00 .000 .015 .000 .000 1032.66 -- 133.42
.000339 60 . 60. 60. 2 0 0 .00 20.00 153.42

~ISIRIRU110N FOR SiCaO, 9763.00 CWSEL: 1038.03

S, .' 133. 153.
P~1t Q: 100.0

AREA: 107.5
VEL: 5.6

DEPTH: 5.4

*SECNO 9733.000

3302 wAR~ING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RA.~GE, ' KRATIO : .60

9733.000 5.68 1038.38 .00 .00 1838.61 .23 .02 .08 1039.21
602.0 .0 602.0 .0 .0 157.9 .0 26.2 18.9 1039.21

.38 .00 3.81 .00 .000 .025 .000 .000 1032.70 118 .27
.000933 30. 30. 30. 2 0 0 .00 50.47 168.73

FLOW DISTRIBUTIO~ FOR SEC~O: 9733.00 CWSEL: 1038.38

STA:
PER Q:

AREA:
VEL:

DEPTH:

•
118. 172.

100.0
157.9

3.8
3.1
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I .CSO DEPTH CWSEL CRIWS WSEU EG HV HL OLOSS L-BANK KLEV

QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK KLEV

l~K VLOB VCH VROB XNL XNCH XNR WTN KL~IN SSTA

SLOPE XLOBL ILCH ILOBR ITRIAL IDC ICONT COR.~ TOPWID ENDST

:CHV: .100 CEHV: .300
;SKCNO 9479.000

9479.000 5.54 1038.62 .00 .00 1038.87 .25 .25 .01 1039.13
602.0 .0 602.0 .0 .0 150.6 .0 27.1 19.1 1039.13

.40 .00 4.00 .00 .000 .025 .000 .000 1033.08 117.12
.001060 254- 254. 254. 2 0 0 .00 49.33 166.45

FLOW DISTRIBUTION FOR SECNO: 9479.00 CWSEL: 1038.62

STA: 117. 168.
PER Q: . 100.0

AREA: 150.6
VEL: 4.0

DEPTH: 3.1

eCHV: .300 eERV: .500
*SECNO 9359.000

~DIVIDED FLOW

330~WARNING: CONVEYt~CE CRANGE OUTSIDE OF ACCEPTABLE R.t~GE, KRATIO : 1. 78

9359.000 5.58 1038.84 .00 .00 1038.97 .13 .06 .04 1033.26
553.0 66.5 419.7 66.7 35.6 133.9 36.4 27.6 19.3 1033.26

.41 1.87 3.14 1.84 .025 .025 .025 .000 1033.26 114.66
.000281 120. 120 • 120. 2 0 0 .00 56.61 181. 58

FLOW DISTRIBUTION FOR SECNO: 9359.00 CWSH1: 1038.84

ST!: 115. 128. 152. 164. 182.
PER Q: 12.0 75.9 12.0 .0

AREA: 35.6 133.9 35.6 .7
VEL: 1.9 3.1 1.9 .3

DEPTH: 2.7 5.6 2.8 .0

•



_._- .- -_ ...._--

01~AY95 15:28:37 PAGE 22

fjC~O DEPTH CWSEL CRI,S WSELK EG HV HL OLOSS L-BANK ELEV
QLOB QCH QROB ALOB ACH AROB VOL TWA R-BA~K ELEV

.'IE VLOB VCH VROB INL I~CH I~ WTN ELMIN SSTA
SLOPE HOBL ILCH ILOBR !TRIAL IDC ICONT COW TOPW£D ENDST

;PECIAL CULVERT

;C CUNO CUNV ENTLC COFQ ROLEN RISE SPAN CULVLN CHRT SCL ELCHU ELCHO
3 .013 .20 2.95 .00 4. 00 8.00 60.00 8 1 1033.35 1033.26

:UART 8 - BOI CULVERT WITH FLARED WINGWALLS; NO INLET TOP EDGH BEVEL
iCALH 1 . WINGWALLS FLARED 30 TO 75 DEGREES

;SECNO 9299.000

3PECIAL CULVERT OUTLET CONTROL + WEIR FLOW EG : 1039.50
)PECIAL CULVERT

EGIC EGOC H4 QWEIR QCULV VCB ACULV EURD VHIRLH
1037.46 1039.56 .53 19. 529 . 2.604 96.0 1038.89 U.-

9299.000 6.07 1039.42 .00 .00 1039.50 .08 .53 .00 1033.35

.53.0 68.9 379.1 105.1 42.8 145.6 70.4 27.9 19.4 1033.35
.42 1.61 2.60 1.49 .025 .025 .025 .000 1033.35 113.22

. ')173 60. 60. 60. 2 0 0 .00 83.00 196.21
',. ,.

FLOW DISTRIBUTION FOR SECNO:. 9299.00 CWSEL: 1039.(2

STA: J '., 113. J. 115. I . 128. 152• 170. 182. 196.
PER Q: .0 12.4 68.6 18.2 .4 .4

AREA: .4 42.5 145.6 59.7 5.1 5.7
VEL: .3 1.6 2.6 1.7 .4 .4

DEPTH: .2 3.2 6.1 3.3 .4 .4

·SECNO 9269.000

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE Rk~GE, KRATIO : .53

9269.000 6.00 1039.39 .00 .00 1039.54 .16 .01 .04 1039.61
553.0 .0 553.0 .0 .0 173.9 .0 28.1 19.4 1039.61

.42 .00 .3.18 .. 00 .000 .025 .000 .000 1033.39 115.89
.000609 30. 30. 30. 2 0 0 .00 52.98 168.87

FLOW DISTRIBUTION FOR SECNO: 9269.00 CWSEL: 1039.39

• 116. 170..
Q: . 100.0
\: 173.9

•r;L: 3.2
DEPTH: 3.3
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.~O DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV

..iE VLOB VCH VROB INt INCH INa WTN EL~IN SSTA
SLOPE ILOBL nCH ILOBR !TRIAL IDC ICONT COW TOPWID ENDS!

'CHV: .100 CERV: .300
'SECNO 8410.000

8410.000 5.25 1040.02 .00 .00 1040.28 .25 .70 .03 1043.27
553.0 .0 553.0 .0 .0 136.7 .0 31.2 20.4 1043.27

.48 .00 4. 05 .00 .000 .025 .000 .000 1034.71 127.99
.001158 859 • 859. 859. 2 0 0 .00 47 .03 175.01

:LOW DISTRIBUTION FOR SECNO: 8410.00. CWSEL: 1040.02

;TA: 128. 188.
PER Q: 100.0

AREA: 136.7
VEL: 4.0

DEPTR: 2.9

eCHV: .300 CERV: .500
*SECNO 8283.000

3.VERB&'a: AREA ASSUMED NON-EFFECTIVE, ELLEA: 1042.21 ELREA: 1042.21

1040.61 .61 .15 .18 1034.96;000 5.04 1040.00 .00 .00
-505.0 .0 505.0 ...0 .0 80.6 .0 31.5 20.5 1034.96

.48 .00 6.26 .00 .000 .025 .000 .000 1034.96 143.50
.00128( 127• 1Z7. 127. 2 0 0 .00 16.00 159.50

FLOW DISTRIBUTION FOR SECNO: 8233.00 CWSBL: 1040.00

STA: 1H. 160.
PER Q: 100.0

AREA: 80.6
VEL: 6.3

DEPTH: 5.0

SPECIAL CULVERT

•
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.0 DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
QLOB QCH QROB ALOB ACH AROB VOL TwA R-BANK ELHV

.IE VLOB VCH VROD XNL XNCH X~ WT~ EL.'4n SSTA
SLOPE XLOBL nCB XLODR ITRIAL IDC ICONT COR.!J TOPWID ENDST

5C CU~O CUNY ENTLC COFQ RDLEN RISK SPAN CULVU CRRT SCL ELCHU ELCHD
2 .013 .20 2.95 .00 5.00 8.00 110.00 8 1 1035.12 1034.96

CHART 8 - BOX CULVERT WITH FLARED WINGWALLS; NO INLET TOP EDGH BEVEL
SCALE 1 - WI~GWALLS Fl!JED 30 TO 75 DEGREES

tSEC~O 8173.000

SPECIAL CULVERT OUTLET CONTROL
acre : 1040.192 ECOC: 1040.931 PCWSE: 1040.000 ELTRD: 1043.310

SPECIAL CULVERT

EGle EGOC H4 QWEIR QCULV VCR ACULV HURD WEIRLN
1040.19 1040.93 .32 O. 505. 5.999 80.0 1043.31 O.

3495 OVERD~~K AREA ASSL~D NON-EFFECTIVE, ELLHA: 1043.31 ELRRA: 1043.31

.000 5.25 1040.37 .00 .00 1040.93 .56 .32 .00 1035.12
.. 5.0 .0 505.0 .0 .0 84.2 .0 31. 7 20.6 1035.12

--' .49 .00 6.00 .00 .000 . .•025 .000 .000 1035.12 142.26
.001113 110. 110. 110 • 2 0 0 .00 16.00 158.26

FLOW DISTRIBUTION FOR SECNO: 8173.00 CWSEL: 1040.37

STA: 142. 158.
PER Q: 100.0

AREA: 84.2
VEL: 6.0

DEPTH: 5.3

*SEC~O 8141. 000
81H.000 5.76 1040.93 .00 .00 1041. 08 .15 .03 .12 1043.31

505.0 .0 505.0 .0 .0 161. 4 .0 31.8 20.6 1043.31
.49 .00 3.13 .00 .000 .025 .000 .000 1035.17 124.53

.000620 32 . 32. 32. 3 0 0 .00 51.06 175.59

FLOW DISTRIBUTION FOR SECNO: 8141.00 CWSEL: 1040.93

sn: 125. 185.eQ
:

100.0
A: 161.4
,: 3.1

Ul;L IH: 3.2
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SEC~O DEPTH CWSEL CRIIS ISELK EG RV RL OLOSS L-BANK ELEV.E QLOB QCH QROB ALOB ACH ARaB VOL TWA R-BANK ELEV
VLOB VCH VROB X~L nCH xn WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT COW TOPWID ENDST

CHV: .100 CERV: .300
SECNO 7702.000
7702.000 5.41 1041.30 .00 .00 1041. 48 .18 .40 .01 1042.01

505.0 .0 505.0 .0 .0 147.1 .0 33.8 21. Z 1042.01
.54 .00 3.43 .00 .000 .025 .000 .000 1035.83 111.83

.000794 566 . 566. 566. 2 0 0 .00 48.77 166.61

LOW DISTRIBUTION FOR SEeNO: 7702.00 eWSEL: 1041. 30

fA: 118. 169.
PER Q: 100.0

AREA: 141.1
VEL: 3.4

DEPTH: 3.0

'CRV: .300 eERV: .500
'SECNO 7575.000

IliVIDAlii ARHAISSUMEO NON-BFFKCTIVIl, IlLLHA' 1042.00 ELRKA: 1042.00

1041.76 .51 .11 .16 1036.02'. . ,.000 5.23 1041.25 .00 .00
-480.0 .0 480.0 .0 .0 83.1 .0 34.1 21.3 1036.02

.54 .00 5.73 .00 .000 .025 .000 .000 1036.02 133.60
.001025 127. 121• 121. 2 0 0 .00 16.00 149.60

?LOW DISTRIBUTION FOR SECNO: 1575.00 eWSEL: 1041.25

STA: 134. 150.
PER Q: 100.0

AREA: 83.1
VEL: 5.1

DEPTH: 5.2

SPECIAL CULVERT

•
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SEC~O DEPTH CWSEL CRIWS WSELK EG BV HL OLOSS L·BA~K ELEV

e;E
QLOD QCH QROD ALOB ACH AROD VOL TwA R·BANK KLEV
VLOD VCH VROB XNL X~CH X~ wn EL.~I~ SSTA

SLOPE XLOBL XLCH ·XLOBR ITRIAL IDC ICO~T CORAR TOPIHD K!iDST

SC CU~O CUNV ENTLC COFQ ROLEN RISE SPAN CULHN CRRT SCL ELCHU ELCHO
2 .013 .20 2.95 .00 5.00 8.00 40.00 8 1 1036.08 1036.02

CHART 8 - BOX CULVERT WITH FLARED WINGWALLS; NO INLET TOP EDGE BEVEL
SCALE 1 - WINGWALLS FLARED 30 TO 75 DEGREES

ISEC~O 7535.000

SPECIAL CULVERT OUTLET CONTROL
HGIC : 1040.977 EGOC: 1041. 984 PCWSE: 1041.251 ELTRD: 1042.140

SPECIAL CULVERT

EGIC EGOC H4 QWEIR QCULV VCR ACULV ELTRD WEIRLN
1040.98 1041.98 .22 O. 480 . 5.519 80.0 1042.14 O.

3495 OVERB~~K ARHA ASSUMED NON-EFFECTIVE, ELLEA: 1042.14 KLREA: 1042.14

•.000 5.43 1041.51 .00 .00 1041.98 .47 .22 .00 1036.08
0.0 .0 480.0 .0 .0 87.0 .a 34.2 21.3 1036.08
.55 .00 5.52 .00 .000 .025 .000 .000 1036.08 131. 24

.000902 40. 40. 40! 2 0 0 .00 16.00 147.24

FLOW DISTRIBUTION FOR SECNO: . 7535.00 CWSEL: 1041. 51

STA: 131. 147.
PER Q: 100.0

AREA: 87.0
VEL: 5.5

DEPTH: 5.4

*SEC~O 7503.000

3265 DIVIDED FLOW

7503.000 5.86 1041.98 .00 .00 1042.11 .13 .02 .10 1042.21
480.0 .0 480.0 .0 .0 167.0 .0 34.3 21. 4 1042. 21

.55 .00 2.87 .01 .000 .025 .025 .000 1036.12 115.90
.000511 32. 32. 32 . 2 0 0 .00 53.72 182.61

~ISTRIBUTION ,FOR SECNO: 7503.00 CWSEL: 1041.98
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SECSO DEPTH C~SEL CRIWS WSELK EG HV Ht OLOSS L-BA~K ELEV

.~E
QLOB QCH QROB ALOB ACH AROB VOL TwA R-BASK ELEV
VLOB VCH VROB XNL XNCH X:iR wT~ EHI~ SSTA

SLOPE ILOBL ILCH XLOBR ITRIAL IDC ICONT CORAR TOPIID E~DST

STA: 116. 169.
PER Q: 100.0

AREA: 161.0
VEL: 2.9

DEPTH: 3.2

eCHV: .100 CEHV: .300
*SECSO 6566.000

3302 WAR.~ING: CONVEY~~CE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO : .10

6566.000 5.05 1042.58 .00 .00 1042.80 .22 .67 .03 1043.35
480.0 .0 480.0 .0 .0 121.3 .0 31.5 22. 4 1043.35

.62 .00 3.11 .00 .000 .025 .000 .000 1031.53 118.07
.001054 931. 931. 931. 2 0 0 .00 45.41 163.49

FLOW DISTRIBUTION FOR SECNO: 6566.00

STA: 118. 161.e Q= 100.0
. A: 121,3
. VEL: 3.8

DEPTH: 2. 8

CWSEL= t942. 58

CCHV: .300 eEHV= .500
*SECNO 6439.000

3495 OVERB~~K AREA ASSUMHD NON-EFFECTIVE, ELLH!= 1043.00 HLRH!=

6439.000
394.0

.63
.000860

4.90 1042.62
.0 394.0

.00 5.03
121. 121.

.00
.0

.00
121.

.00 1043.01
.0 78.4

.000 .025
2 0

.39
.0

.000
o

1043.00

.12 .09 1037.72
31.8 22.5 1037.72
.000 1037.72 131. 30
.00 16.00 147 .30

FLOW DISTRIBUTION FOR SHeNO: 6439.00 CWSRL: 1042.62

STA: 131. 141.
PER Q: 100.0

AREA: 18.4
VEL: 5.0

DEPTH: 4.9

e
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tlelO DEPTH CWSEL CRIWS WSHLK HG HV HL OLOSS L-BANK ELEV
QLOB QCH QROB ALOB ACR AROB VOL TIA R-BANK ELEV

I ~E VLOB VCH VROB XNL INCH INR WTN EL~IN SSTA
SLOPE ILOBL ILCH nOBR ITRIAL IDC ICONT COW TOPWID ENDST

SPECIAL CULVERT

SC CUNO CUNY ENTLC COFQ ROLEN RISE SPAN CULVU CHRT SCL ELCHU ELCHD
2 .013 .20 2.95 .00 4. 00 8.00 40.00 8 1 1037.78 1037.72

CHART 8 - BOX CULVERT WITH FLARED WINGWALLS; NO INLET TOP EDGK BEVEL
SCALE 1 - WINGWALLS FLARED 30 TO 75 DEGREES

*SECNO 6399.000

SPECIAL CULVERT OUTLET CONTROL t WEIR FLOW EG = 1043.39

3302 WARNING: CONVEY1~CE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO : 2.16

SPECIAL CULVERT

EGIC EGOC H4 QWEIR QCULV VCH ACULV EURD WEIRLN
1042. 09 1043.40 .38 O• 391. 2.532 64.0 1043.26 5•

• 5.54 1043.32 .00 .00 1043.39 .07 .38 .00 1037.78-J.OOO
394.0 95.9 224.4 73.1 61.4 88.6 52.4 37.9 22.6 1037.18

.63 1.56 2.53 1.41 .025 .025 .025 .000 1031.78 108.66
.000185 40. 40. 40. 2 0 0 .00 89.50 198.16

FLOW DISTRIBUTION FOR SECNO: 6399.00 CWSEL: 1043.32

STA: 109. 131. 141. 163. 175. 198.
PER Q: 24.3 57.0 18.2 .1 .4
- AREA: 61.4 88.6 45.5 1.4 5.5

VEL: 1.6 2.5 1.6 .2 .3
DEPTH: 2.8 5.5 2.9 .1 .2

*SECNO 6367.000

3265 DIVIDED FLOW

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO: .63

6361,000 ' 5.49 1043.31 .• 00 .,-,00 :, 10H.42 .11 .01 .02 1043.27
394.0 .0 393.2 .8 r .0 148.0 2.3 38.0 22.6 1043.27

•.63 .01 2.66 .36 .025 .025 .025 .000 1037.82 1H.19
00470 32, 32. 32. 2 0 0 .00 66.46 190.63



•



3495 OVERB~~K AREA ASSUMED NON-EFFECTIVE, ELLKA: 1048.88 ELRKA: 1048.88

5605.000 1 3.69 1041:'78 i .00 ,i 00 11048:.11 .32 1. 28 .00 1044.09
59.0 .0 59.0 .0 .0 12.9 .0 39.1 23.2 1044. 09

.67 .00 4.56 .00 .000 .025 .000 .000 1044.09 134.65
.001030 40. 40. 40. 2 0 0 .00 3.50 138.15

~DISTRIBUTIO~ FOR SEC~O: 5605.00 CWSKL: 1047.78
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.~O DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BA~K ELEV
QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV

,dE VLOB VCH VROB I~L INCH I~ WT~ EL~n SSTA
SLOPE XLOBL ILCH nOBR !TRIAL IDC ICO~T COR.6Jl TOPWID ENDST

fA= 135. 138.
PER Q= 100.0

AREA= 12.9
VEL= 4.6

DEPTH= 3.7

SECNO 5590.000

302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KR.UIO = 4.13

5590.000 3.85 1048.19 .00 .00 1048.20 .01 .00 .09 1049.05
59.0 .0 59.0 .0 .0 76.8 .0 39.1 23.2 1049.05

.68 .00 .77 .00 .000 .025 .000 .000 10H.34 118.32
.000060 15. 15. 15. 2 0 0 .00 34.85 153.16

LOW DISTRIBUTION FOR SECNO= 5590.00 CWSEL= 1048.19

fA= 118. 156..: 100.0
76.8

-- ...= .8
DKPTH= 2.2

CHV= .100 CEHV= .300
SEeNO 5573.000
5573.000 3.83 1048.20 .00 .00 1048.20 .01 .00 .00 1048.57

59.0 .0 59.0 .0 .0 80.4 .0 39.2 23.2 1048.93
.68 .00 .73 .00 .000 .025 .000 .000 10H.37 116.60

.000056 17. 17. 17. 0 0 0 .00 36.97 153.57

:LOW DISTRIBUTION FOR SHeNO= 5573.00 CWSEL= 1048.20

JA= 117. 156.
PER Q= 100.0

AREA= 80.4
VEL= .7

DEPTH= 2.2

•
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tI~O
DEPTH CWSEL CRIWS WSELK EG BV HL OLOSS L-BANK ELEV
QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV

.1. E VLOB VCH VROB XNL XNCH INR wTN EL~IN SSTA
SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT COR.ljl TOPWID ENDST

*SECNO 5500.000

3302 WARNING: CONVEY~~CE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KiATIO : .63

5500.000 3.26 1048.19 .00 .00 1048.21 .02 .01 .00 1048.93
59.0 .0 59.0 .0 .0 55.9 .0 39.3 23.3 1050.90
.70 .00 1. 06 .00 .000 .025 .000 .000 1044.94 117.93

.000138 73. 73. 73. 0 0 0 .00 29.30 147.23

FLOW DISTRIBUTION FORSECNO: 5500.00 CWSEL: 1048.19

STA: 118. 157.
PER Q: 100.0

AREA: 55.9
VEL:- - 1.1

DEPTH:. 1.9

~SECNO 5350.000

3eaNING: CONVEY~~CE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KiATIO : .35

5350.000 2.07 1048.19 .00 .00 1048.28 .08 .05 .02 1050.90
59.0 .0 59.0 .0 .0 25.3 .0 39.4 23.3 1052. 63

.72 .00 2.33 .00 .000 .025 .000 .000 1046.12 124. 03
.001119 150. 150. 150. 1 0 0 .00 19.30 143.33

FLOW DISTRIBUTION FOR SECNO: 5350.00 CWSEL: 1048.19

STA: 124. 159.
PER Q: 100.0

AREA: 25.3
VEL: 2.3

DEPTH: 1.3

.SECNO 5200.000
3685 20 TRIALS ATT~~PTED WSEL,CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

5200.000 1.19 1048.49 1048.49 .00 1048.89 .40 .38 .09 1051. 30
59.0 .0 59.0 .0 .0 11.6 .0 39.5 23.4 1055.47

.73 .00 5.08 .00 .000 .025 .000 .000 1047.30 126.24
.010091 150 . 150. 150. 20 11 0 .00 14.52 140.76

•
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f1jK,CSO DEPTH C~SEL CRlliS WSELK EG HV HL OLOSS L·BANK ELEV
QLOB QCH QROB ALOB ACH ARaB VOL TWA R-BANK ELEV

liME VLOB VCH VROB XSL XNCH XNa WTN RLMIN SSTA
SLOPE XLOBL nCH nOBR ITRIAL IDC ICONT COW TOPliID ENDST

'LOW DISTRIBUTION FOR SECNO: 5200.00 CWSEL: 1048.49

;TA: 126. 169.
PER Q: 100.0

AREA: 11.6
VEL: 5.!

DEPTH: .8

:SECNO 4910:000

3302 WARNING: COSVEYANCE Cal~GE OUTSIDE OF ACCEPTABLE RANGE, KRATIO : 2.56

4910.000 1.86 1049.74 .00 .00 1049.84 .10 .92 .03 1051.88
59.0 .0 59.0 .0 .0 23.2 .0 39.6 23.5 1055.98

.76 .00 2.54 .00 .000 .025 .000 .000 1047.88 123.55
.001539 -- 290. 290. 290. 5 0 0 .00 19.90 143.45

FLOW DISTRIBUTION FOR SECNO: 4910.00 CWSEL: 1049.H

• 124. 168 .
. . Q: 100.0

AREA: 23.2
VEL: 2.5

DEPTH: 1.2

*SECNO 4900.000
·3685 20 TRIALS ATTEMPTED WSEL,CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

4900.000 1.19 1051. 79 1051. 79 .00 1052.19 .41 .03 .09 1054.60
59.0 .0 59.0 .0 .0 11.5 .0 39.6 23.5 1056.00

.76 .00 5.11 .00 .000 .025 .000 .000 1050.60 126.26
.010258 10. 10 . 10. 20 14 0 .00 14.48 140.74

FLOW DISTRIBUTION FOR SECNO: 4900.00 CIiSEL: 1051. 79

STA: 126. 158.
PER Q: 100.0

AREA: 11.5
VEL: 5.1

DEPTH: .8

•
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tlCSO DEPTH CWSEL CRIIS WSELK EG HV HL OLOSS L-BANK ELEV
QLOB QCH QROB ALOB ACH ARaB VOL TWA R-BANK ELEV

d~E VLOB VCH VROB XNL XNCB XNK WTN HLMIN SSTA
SLOPE nOBL nCH nOBR ITRIAL IDC ICONT CORAR TOPlirn ENDST

*SECNO 4390.000

3302 WARNING: CONVEY~~CE CHANGK OUTSIDE OF ACCEPTABLE RANGK, KRATrO : 2.79

4390.000 1.97 1053.59 .00 .00 1053.68 .09 1.46 .03 1056.37
59.0 .0 59,6 .0 .0 24.1 .0 39.8 23.7 1057.28
.82 .00 2.44 .00 .000 .025 .000 .000 1051. 62 124.37

.001320 510. 510. 510 • 6 0 B .00 19.51 143.88

FLOW DISTRIBUTION FOR SHCNO: 4390.00 C,SEL: 1053.59

STA: 124. 159.
PER Q: 100.0

AREA: 24.1
VEL: - 2.4

DEPTH: 1.2

CCBV: .300 CERY: .500
• 4360.000

3~ ~V CB&~GHD MORE T[~N BVINS

3685 20 TRIALS ATTEMPTED WSEL,CWSEL
3693 PROBABLB MINIMUM SPECIFIC BNERGY
3720 CRITICAL DEPTH ASSUMED

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA: 1055.68 ELREA: 1055.68

4360.000 2.06 1053.74 1053.74 .00 1054. 78 1. 04 .08 .47 1051. 68
59.0 .0 59.0 .0 .0 7.2 .0 39.8 23.7 1051. 68

.82 .00 8.19 .00 .000 .025 .000 .000 1051. 68 131.00
.007241 30. 30. 30 . 20 8 0 .00 3.50 134, 50

FLOW DISTRIBUTION FOR SECNO: 4360.00 C.SEL: 1053.74

STA: 131. 135.
PER Q: 100.0

AREA: 7.2
VEL: 8.2

DEPTH: 2.1

•
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.ECSO DEPTH C'rlSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
QLOB QCH QROB ALOa ACH AROa VOL TWA R-BANK ELEV

d~E VLOB VCH VROa X~L XSCH Xml in EL~I~ SSTA
SLOPE XLOBL ILCH ILOBR ITRIAL IDC [CO~T COR.\R TOPWID ENDST

SPECIAL CULVERT

5C CUSO
1

CUNY ENTLC COFQ RDLEN RISE SPAN CULVL~ CRRT
.024 .50 2.95 .00 3.50 .00 40.00 2

SCL ELCHU ELCHD
1 1051.76 1051.68

CKART 2· CORRUGATED METAL PIPE CULVERT
SCALE 1· HEADWALL

5140, NOR.~ DEPTH EXCEEDS CULVERT HEIGHT
*SEC~O 4320.000

SPECIAL CULVERT OUTLET CONTROL
EGIC: 1055.543 EGOC: 1055.942 PC'rlSE: 1053.739 ELTRD: 1056.500

3301 HV Ci~~GED MORE THAN HVINS

.WARNI~G: CONVEY~~CH CHANGE OUTSIDE OF ACCEPTABLE R.~NGE, KRATIO : 2.89

Sr.. .IL CULVERT

EGIC EGOC H4 QWEIR QCULV VCH ACULV EURD WEIRLN
1055.54 1055.94 1.16 O. 59. 4.330 9.6 1056.50 O.

3495 OVERB~~K AREA ASSUMED NON-EFFECTIVE, ELLEA= 1056.00 ELREA: 1056.00

4320.000 3.89 1055.65 .00 .00 1655.94 .29 1.16 .00 1051. 76
59.0 .0 59.0 .0 .0 13.6 .0 39.8 23.7 1051. 76

.82 .00 4.33 .00 .000 .025 .000 .000 1051. 76 131.00
.000867 40 • 40. 40. 1 0 0 .00 3.50 134.50

FLOW DISTRIBUTION FOR SHCNO: 4320.00

STA: 131. 135.
PER Q: 100.0

AREA: 13.6
VEL: 4.3

DEPTH: 3.9.0 4310.000

CWSEL= 1055.65
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SEC~O

.~E
SLOPE

DEPTH
QLOR
VLOB
UOBL

CWSEL
QCD
VCR
nCR

CRIWS
QROR
VROB
XLORR

WSELK HG
ALOB ACD
INL nCH
ITRIAL IDC

HV
AROB
INR
ICONT

HL
VOL
WTN
CORAR

OLOSS
TiA
HL~IN

TOPWID

L-BANK ELEV
R-BANK ELEV
SSTA
ENDST

3302 WARNING: CONVEYANCE CRANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO : 4.94

4310.000 ' 4,24 1056.02 ,.. 00 .'.00 ' 1056.03 .01 .00 .09 1055.78
59.0 .1 58.9 .0 .6 93.1 .0 39.8 23.7 1057.48

.83 .09 .63 .00 .025 .025 .000 .000 1051. 78 109.95
.000036 10. 10. 10 . 2 0 0 .00 43.01 152.97

FLOW DISTRIBUTION FOR SECNO: 4310.00 CWSEL: 1056.02

STA: 110. 115. 159.
PER Q: .1 99.9

AREA: .6 93.1
VEL: .1 .6

DEPTH: .1 2.5- -

CCRV: .100 CERV: .300
·SECNO 4000.000

eARNING: CONVEYk~CE CRANGE OUTSIDE OF ACCEPTABLE R&~GE, WTIO: .63

4000.000 3.63 1056.03 .00 .00 1056.05 .01 .02 .00 1056.40
59.0 .0 59.0 .0 .0 65.4 .0 40.4 24. 0 1058.30

.92 .00 .90 .00 .000 .025 .000 .000 1052. 40 116.46
.000089 310. 310 . 310. 2 0 0 .00 30.99 147.46

FLOW DISTRIBUTION FOR SECNO: 4000.00 CWSHL: 1056.03

STA: 116. 155.
PER Q: 100.0

AREA: 65.4
VEL: .9

DEPTH: 2.1

·SECNO 3910.000
3910.000 3.46 1056.04 . .00 .00 1056.06 .02 .01 .00 1058.24

59.0 .0 59.0 .0 ' ,, , .0 :. 58.2 .0 40.5 24.1 1058.60
.95 .00 1. 01 .00 .000 .025 .000 .000 1052.58 121. 22

.000119 90 . 90. 90. 0 0 0 .00 28.62 149.84

•
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.C~O DEPTH CW5HL CRIWS WSELK HG HV 8L OL055 L-BANK ELHV
QLOB QeH QROB ALOB ACH AROB VOL TWA R-BANK ELHV

l1~E VLOB VCH VROD X~L XSCH XSi WT~ HUlIN SSTA
SLOPE XLOBL XLCH noDR ITRIAL IDC ICONT CORAR TOPWID E~DST

:LOW DISTRIBUTION FOR SHCNO: 3910.00 CWSEL: 1056.04

iTA: 121. 160.
PER Q: 100.0

AREA: 58.2
VEL: 1.0

DEPTH: 2.0

SECNO 3900 :000

! 1302 WARNING: CONVEY~~CE CHANGE OUTSIDE OF ACCEPTABLE &l~GE, KRATIO : .18

3900.000 1.(9 1055.93 .00 .00 1056.11 .18 .00 .05 1058.44
59.0 .0 59.0 .0 .0 17.( .0 40.5 24.1 1058.65
.95 .00 3.38 .00 .000 .025 .000 .000 1054." 125.03

.003553 10 . 10. 10. 2 0 0 .00 18.36 143.39

:LOW DISTRIBUTION FOR SECNO: 3900.00 CWSEL: 1055.93

~ 125. 157.
1.~: 100.0

AREA: 17.4
VEL: 3.4

DEPTH: .9

*SECNO 3600.000

3302 WAR.'iI~G: CONVEY~~CE CHANGE OUTSIDE OF ACCEPTABLE ~~GE, KRATIO : .70

3600.000 1.29 1057.32 1057.22 .00 1057.63 .32 1.(8 .04 1059.96
59.0 .0 59.0 .0 .0 13.1 .0 (0.6 24.2 1059.96

.97 .00 4.52 - .00 .000 .025 .000 .000 1056.03 125.57
•007HO 300• 300'.-. 300-. ta 15 0 .00 15.29 140.87

;LOW DISTRIBUTION FOR SECNO: 3600.00 CWSEL: 1057.32

5TA:
PER Q:

AREA:
VEL:

DEPTH:

~

126. 151.
100.0
13.1
4.5

.9
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.eso DEPTH eWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
QLOB QCH QROB ALOB ACH AROB VOL TWA R·BANK ELEV

.l~E VLOB VCR VROB INL INCH XSi WTN EL~IN SSTA
SLOPE nOBL nCH nOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

'SECNO 3108.000
3108.000 1.48 1060.07 .00 .00 1060.28 .21 2.64 .01 1063.70

59.0 .0 59.0 .0 .0 16.2 .0 40.8 24. 4 1063.70
1.00 .00 3.64 .00 .000 .025 .000 .000 1058.59 129.51

.004080 492. 492. 492. 3 0 0 .00 16.85 146.37

FLOW DISTRIBUTION FOR SECNO: 3108.00 CWSEL: 1060.07

3TA= 130. 161.
PER Q: 100.0

AREA: 16.2
VEL: 3.6

DEPTH: 1.0

eCHV: .300 CEHV: .500
'SECNO 3055.000

3301 HV CHk~GED MORE THk~ BYINSa. TRIALS ATTEMPTED WSEL,CWSEL
3&· ROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLHA: 1065.00 ELRHA: 1065.00

3055.000 2.06 1060.85 1060.85 .00 1061. 89 1.04 .28 .42 1058.79
59.0 .0 59.0 .0 .0 7.2 .0 40.8 24.4 1058.79
1.01 .00 8.18 .00 .000 .025 .000 .000 1058.79 140.07

.007225 53 . 53. 53. 20 11 0 .00 3.50 143.57

FLOW DISTRIBUTION FOR SECNO: 3055.00 CWSEL: 1060.85_..

STA: 140. IH.
PER Q= 100.0

AREA: 7.2
VEL: 8.2

DEPTH: 2.1

•
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SECSO

.'1E
SLOPE

DEPTH
QLOB
VLOB
ILOBL

CWSEL
QCH
VCH
nCH

CRIWS
QROB
VROB
nOBR

WSELK EG
ALOB ACH
xn nCH
ITRIAL IDC

HV
AROB
nR
ICONT

HL
VOL
WT~

CORAR

OLOSS
TWA
EL~IN

TOPWID

L-BA~K ELEV
R-BANK ELEV
SSTA
ENDST

SPECIAL CULVERT

SC CUNO
1

CUNY ENTLC COFQ RDLE~ RISE SPAN CULVL~ CHRT
.024 .50 2.95 .00 3.50 .00 110.00 2

SCL ELCHU ELCHO
1 1059.36 1058.79

CHART 2 - CORRUGATED METAL PIPE CULVERT
SCALE 1 - HEADWALL

5140, N01\~L DEPTH EXCEEDS CULVERT HEIGHT
*SECNO 2945.000

SPECIAL CULVERT OUTLET CONTROL
HGIC: 1063.131 EGOC: 1063.225 PCWSE: 1060.850 ELTRD: 1065.110

3301 HV CWL~GED MORE TWl~ HVINS

3~~NING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, Kl\TIO: 2.43

5~::' CULVERT

EGIC ECOC
1063.14 1063.23

H4 QWEIR QCULV VCH ACULV ELTRD WEIRLN
1.34 O. 59. 4.199 9.6 1065.11 O.

3495 OVERB~v[ AREA ASSUMED NON-EFFECTIVE, ELLEA: 1065.46 ELREA: 1065.11

2945.000 3.51 1062. 81 .00 .00 1063.23 .36 1.34 .00 1059.36
59.0 .0 59.0 .0 .0 12.3 .0 40.8 24.4 1059.36
1. 01 .00 4.80 .00 .000 .025 .000 .000 1059.36 138.91

.001220 110. 110. 110. 2 0 0 .00 3.50 142.41

FLOW DISTRIBUTION FOR SECNO: 2945.00

5TA: 139. 142.
PER Q: 100.0

AREA: 12.3
VEL: 4.8

DEPTH: 3.5

*12935.000

CWSEL: 1062.87
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DEPTH . CWSHL
QLOB QCB
VLOB VCH
nOBL nCB

CRIWS
QROB
VROB
nOBR

WSELK EG
ALoa ACH
XSL XNCH
ITRIAL IDC

BV
AROB
Iml
rCONT

8L
VOL
WTN
CORAR

OLOSS
TWA
HL.~IS

TOPWID

L-BANK ELEV
R-BANK ELEV
SSTA
ESDST

302 WARSISG: CONVEYASCE CHASGE OUTSIDE OF ACCEPTABLE RASGE, KRATIO : 4.89

2935.000 3.95 1063.32 .00 .00 1063.33 .01 .00 .10 1063.54
59.0 .0 59.0 .0 .0 82.4 .0 40.9 24.4 1063.54
1. 02 .00 .72 .00 .000 .025 .000 .000 1059.31 115.86

.000051 10. 10. 10. 2 0 0 .00 36.63 152.50

LOW DISTRIBUTION FOR SECNO: 2935.00

TA: 116. 153.
PER Q: 100.0

AREA: 82.4
VEL: .7

DEPTH: 2.2

•

•

CWSEL: 1063.32
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e THIS RU~ EXECUTED 01~\Y95 15:28:40
:****••••••••••*••••*••••••••*•••••••
HEC·2 WATER SURFACE PROFILES

Version 4.6.2; May 1991
i ,•• *.*** •••*••*••••••*.**.*.**••*••••

,OTE· ASTERISK (.) AT LEFT OF CROSS-SECTIO~ NUMBER INDICATES MESSAGE I~ S~~\RY OF ERRORS LIST

FLOOD PROFILES

;mt~Y PRINTOUT

SEC~O CWSEL VCH EL."lIN TOPWID DEPTH QLOB QCH QROB VLOB

15159.000 1020.60 8.18 1017 .14 91.66 3.46 374.09 322.04 31. 81 3.29

J 15416.000 1022.60 5.89 1018.40 459.84 4.20 96.43 631.51 .00 .16

* 14916.000 1023.66 3.53 1019.10 342.90 4. 56 364.85 356.15 .00 1.06

e}6.000 1023.93 2.16 1019.64 345.41 4.29 52.14 668.86 .00 .41

13916.000 1024.15 3.12 1020.20 118.36 3.95 1.12 119.86 .01 .14

13531. 000 1024. 39 3.55 1020.90 11.91 3.49 .00 126.00 .00 .00

* 13411. 000 1024.13 1.13 1021. 00 30.00 3.13 .00 126.00 .00 .00

13361;000 1024. 72 6.68 1021.iO 30.00 3.62 .00 126.00 .00 .00

* 13339.000 1025.21 8.62 1021. 20 31.06 4. 01 .00 126.00 .00 .00

13270.000 1026.02 6.93 1021.49 53.11 4.53 .00 724.69 1.31 .00

12224.000 1030.43 7.17 1025.99 40.56 4.44 .00 726.00 .00 .00

12116.000 1030.53 10.01 1026.45 16.00 4.08 .00 654.00 .00 .00

* 12076.000 1032.14 7.39 1026.61 16.00 5.53 .00 654.00 .00 .00

* 12049.000 1033.04 3.36 1026.63 59.73 6.41 .00 653.97 .03 .00

* 11100.000 1033.91 6.54 1029.11 42. 54 4.20 .00 654.00 .00 .00

.96.000 1035.45 5.96 1031.01 40.56 4.44 .00 604.00 .00 .00

1035.43 9.26 1031. 36 16.00 4. 07 .00 604. 00 .00 .00l8.000
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~SEC~O CWSEL

.J48.000 1036.23

VCH EL.~I~

1.94 103l.48

TOPWID

16.00

DEPTH

4. 75

QLOB

,00

QCH

604.00

QROB

.00

VLOB

.00

I 10521.000 1037.25 3.78 1031.52 71.00 5.73 .00 602.60 1. 40 .02

9943.000 1037.81

I 9823.000 1031.16

9763.000 1038.03

I 9733.000 1038.38

9479.000 1038.62

I 9359.000 1038.84

4.18 1032.39 48.33

5.80 1032.57 20.00

5.60 1032.66 20.00

3.81 1032.70 50.41

4.00 1033.08 49.33

3.14 1033.26 56.61

5.42 .00 604.00 .00

5.19 .00 602.00 .00

5.37 .00 602.00 .00

5.68 .00 602.00 .00

5.54 .00 602.00 .00

5.58 66.54 419.13 66.14

.00

.00

.00

.00

.00

1. 87

5.25 .00 553.00 .00

6.07 68.87 379.08 105.05

6.00 .00 553.00 .00

9299.000 1039.42

I 9269.000 1039.39

8410.000 1040.02

8283.000 1040.00

~73.000 1040.31

8141.000 1040.93

2.60 1033.35 83.00

3.18 1033.39 52.98

4.05 1034.17 47.03

6.26 1034.96 16.00

6.00 1035.12 16.00

3.13 1035.11 51.06

5.04

5.25

5.76

.00 505.00

.00 505.00

.00 505.00

.00

.00

.00

1.61

.00

.00

.00

.00

.00

7702.000 1041.30 3.43 1035.83 48.71 5.47 .00 505.00 .00 .00

1515.000 1041.25,5.73,1036.02 16.00 15.23 .00 480.00 ' .00 ' .00

7535.000 1041~51 5.52' 1036.08 16.00 5.43 .00 480.00 .00 .00

1503.000 1041.98 2.81 1036.12 53.12 5.86 .00 480.00 .00 .00

I 6566.000 1042.58 3.71 1037.53 45.41 5.05 .00 480.00 .00 .00

6439.000 1042.62 5.03 1031.12 16.00 4.90 .00 394.00 .00 .00

I 6399.000 1043.32 '2.53 1037.78 89.50 5.54 95.92 224.40 73.68 1.56

I 6367.000 1043.31 2.66 1031.8266.46 :5.49 .00 393.19 .81 .01

* 5800.000 1043.54

I 5645.000 1045.79

illllt05.000 1047.78

* 90.000 1048.19

5.11 1042.35 14.48

8.18 1043.73 3.50

4.56 1044.09 3.50

.77 1044.34 34.85

1.19

2.06

3.69

3.85

.00 59.00

.00 59.00

.00 59.00

.00 59.00

.00

.00

.00

.00

.00

.00

.00

.00
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.SEC~O C,SEL VCH HL'HN TOPWID DEPTH QLOB QeD QROB VLOB

1048.20 .7J 1044.37 36.97 3.83 .00 59.00 .00 .00.~73.000

* 5500.000 1048.19 1. 06 1044.94 29.30 3.26 .00 59.00 .00 .00

* 5350.000 1048.19 2.33 1046.12 19.30 2.07 .00 59.00 .00 .00

* 5200.000 1048.49 5.08 1047.30 14.52 1.19 .00 59.00 .00 .00

* 4910.000 1049.74 2.54 1047.88 19.90 1.86 .00 59.00 .00 .00

* 4900.000 1051. 79 5.11 1050.60 14 .48 1.19 .00 59.00 .00 .00

* 4390.000 1053.59 2.44 1051.62 19.51 1.97 .00 59.00 .00 .00

* 4360.000 1053.74 8.19 1051. 68 3.50 2.06 .00 59.00 .00 .00

* 4320.000 1055.65 4. 33 1051. 76 3.50 3.89 .00 59.00 .00 .00

* 4310.000 1056.02 .63 1051.78 43.01 4.24 .05 58.95 .00 .09

* 4000.000 1056.03 .90 1052.40 30.99 3.63 .00 59.00 .00 .00

3910.000 1056.04 1.01 1052. 58 28.62 3.46 .00 59.00 .00 .00

.00.000 1055.93 3.38 1054. 44 18.36 1.49 .00 59.00 .00 .00

* 3600.000 1057.32 4.52 1056.03, 15.29 1.29 .00 59.00 .00 .00

3108.000 1060.07 3.64 1058.59 16.85 1.48 .00 59.00 .00 .00

* 3055.000 1060.85 8.18 1058.79 3.50 2.06 .00 59.00 .00 .00

* 2945.000 1062.87 4.80 1059.36 ..:. 3.50 . 3.51 .•00 59.00 .00 .00

* 2935.000 1063.32 .72 1059.37 36.63 3.95 .00 59.00 .00 .00

•
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~~Y OF ERRORS .t~ SPECIAL ~OTES

CAUTWN SEC~O: 15416.000 PROFILE: 1 CRITICAL DEPTH ASSUMED
CAUTION SECNO: 15416.000 PROFILE: 1 MINIMUM SPECIFIC ENERGY

.wARNING SEeiG: 14916.000 PROFILE: CONVEYANCE CHANGE OUTSIDE ACCEPTABLE lt~GE

WAR~ING SECNO: 13471. 000 PROFILE: 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE it~GE

CAUTION SECNO: 13339.000 PROFILE: 1 CRITICAL DEPTH ASSUMED
CAUTION SECNO: 13339.000 PROFILE: 1 PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECNO: 13339.000 PROFILE: 1 20 TRI.~S ATTEMPTED TO BAL&~CE WSEL

WARNING SECNO: 12076.000 PROFILE: 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE i~NGE

WARNING SECNO: 12049.000 PROFILE: 1 CONVEYANCE CHANGE Ot~SIDK ACCEPTABLE lt~GE

WARNING SECNO: 11100.000 PROFILE:; 1 CONVEY1~CE CHANGE OUTSIDE ACCEPTABLE ll~NGE

wARNING SECNO: 10521. 000 PROFILE: 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE it~GE

WARNING SECNO: 9823.000 PROFILE: 1 CONVEYJL~CE Cl~GH OUTSIDE ACCEPTABLE llt~GEeG SECNO: 9733.000 PROFILE: 1 CONVEY1~CK CBl~GE OUTSIDE ACCEPTABLE lt~GE

WARNING SECNO: 9359.000 PROFILE: 1 CONVEYJl~CE Cl4NGE OUTSIDE ACCEPT.~LE llt~GE

WARNING SECNO: 9269.000 PROFILE: 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE it~GE

wARNING SECNO: 6566.000 PROFILE: 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RJl~GE

.'. -' .. ', ._. ~""_._-.

·WARNING SECNa: 6399.0~O PROFILE;:.,,·}';·, CONVEYANCE- CHANGE- OUTS IDE ACCEPTABLE It''GE·

WARNING SECNO: . 6367.000 PROFILE: 1 CONVEY1~CE Clt~GE Ot~SIDE ACCEPTABLE lt~GE

CAUTION SECNO: 5800.000 PROFILE: 1 CRITICAL DEPTH ASSUMED
CAUTION SECNO: 5800.000 PROFILE: 1 PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECNO: 5800.000 PROFILE: 1 20 TRIALS ATTEMPTED TO BAL&~CE WSEL

CAUTION SECNO: 5645.000 PROFILE: 1 CRITICAL DEPTH ASSl~ED

CAUTION SECNO: 5645.000 PROFILE: 1 MINIMUM SPECIFIC ENERGY

wARNING SECNO: 5605.000 PROFILE: 1 CONVEYANCE Clt~GE OUTSIDE ACCEPTABLE i~NGE

Wl~NING SECNO: 5590.000 PROFILE: 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE l~NGE

wARNING SECNO: 5500.000 PROFILE: CONVEYANCE CHANGE OUTSIDE ACCEPTABLE F_~NGEeG SEeNO: 5350.000 PROFILE: CONVEYANCE CHANGE OUTSIDE ACCEPTABLE l~~GE

CAl'iIO~ SECNO: 5200.000 PROFILE: CRITICAL DEPTH ASSU~ED

CAUTION SEC~O: 5200.000 PROFILE: PROBABLE MINIMUM SPECIFIC E~ERGY

CAUTIO~ SEno: 5200.000 PROFILE: 20 TRIALS ATTEMPTED TO BALANCE WSEL

'st~· Ed
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'. SECNO: 4910.000 PROFILE: 1 CONVEYASCE CH.t~GE OUTSIDE ACCEPTABLE l~~GE

CAUTIO~ SEC~O: 4900.000 PROFILE: 1 CRITICAL DEPTH ASSL~D

CAUTION SECNO: 4900.000 PROFILE: 1 PROBABLE MINIM~ SPECIFIC E~ERGY

CAUTION SECNO: 4900.000 PROFILE: 1 20 TRIALS ATTEMPTED TO BAL4NCE ,SEL

'fARNING SECNO: 4390.000 PROFILE: 1 CONVEYANCE CH.~~GE OUTSIDE ACCEPTABLE l4NGE

CAUTION SECNO: 4360.000 PROFILE: 1 CRITICAL DEPTH ASSL~D

CAUTIOS SECNO: 4360.000 PROFILE: 1 PROBABLE MINIML~ SPECIFIC ENERGY
CAUTION SECNO: 4360.000 PROFILE: 1 20 TRIALS ATT~~PTED TO BALANCE iSEL

WARNING SECNO: 4320.000 PROFILE: 1 CONVEY~~CE CH.~~GE OUTSIDE ACCEPTABLE lt~GE

WAR~ING SEeNO: 4310.000 PROFILE: 1 CONVEYANCE C~~GE OUTSIDE ACCEPTABLE l4NGE

wARNING SECNO: 4000.000 PROFILE: 1 CONVEYANCE C14NGE OUTSIDE ACCEPTABLE R.t~GE

WARNING SECNO: 3900.000 PROFILE: 1 CONVEYANCE CHANGE OL~SIDE ACCEPTABLE lt~GE

WARNING SECNO: 3600.000 PROFILE: 1 CONVEYANCE Cl~~GE OUTSIDE ACCEPTABLE R.4NGE- -

CAUTION SECNO: 3055.000 PROFILE: 1 CRITICAL. DEPTH ASSUMED
CAUTION SECNO: 3055.000 PROFILE: 1 PROBABLE MINIML~ SPECIFIC ENERGY
~.~ SECNO: 3055.000 PROFILE: 1 20 TRIALS ATT~~TED TO BALL~CE WSHL

~:: .G SECNO: 2945.000 PROFILE: 1 CONVEY~~CE Cl~~GE OUTSIDE ACCEPTABLE R.t~GE

wARNING SECNO: 2935.000 PROFILE: 1 CONVEY~~CH Clt~GE OUTSIDE ACCEPTABLE R.t~GE

•



• APPENDIX D

Roadway Drainage Calculation Sheets

•

•
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ROADWAY RUNOFF

Catch Basin Calculation Sheets
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Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

• Computed by: -f?...LJ.:.,.F _ Date: OS-03-199S

.. 0

\,

1.S2 acres

884.0 feet

76.8 feet

64.7 feet

.01374 feet/feet

.03886

1.99 inches

Watercourse Length

Bottom Elevation

Roughness Coefficient (Kb)

10-Year, 6-Hour Rainfall

Top Elevation

Slope

Drainage Area

LOCATION DATA

Location: Co TDilt:o c It R9C<c\
Proj ect Name: (!lr!'~\\or\? f7..-n r\ Subarea id: s:6 20+44 q1..t To .2..i t30 l2.T

Drainage Area Cover: _£.c.,.~(J::tI::S.."l.:~~CJ..:::j'!-------------

DESIGN DATA

•
Hydrological Summary Table

/. ) ,1

•

, ,
Paral\leter, i 2-Yr. 'S-Yr +0-Y1P, ~S-Yr SO-Yr 100-Yr,

, I I
.._-- .

1.
Q (cfs) 4 , S" ;, , 6 "1

, 8 10 12

C 0.800 0.800 0.800 0.880 0.9S0 0.9S0

Tc (min) 9.1 8.0 7.6 6.9 6.S 6.2

i (in/hr) 2.9 4.1 4.7 6.1 7.0 8.0



-•., .

(.
"~..

30 40 ~O 60 80 10020

CUR8

1111
p. 2W + ~ (WITH CURB)

t-- ~ --t

A• CLEAR OPENING AREA

.p. 2(W+~) (WITHOUT CURB)

a 10!. 4 5 I

CCf£NING RATIO

0.8
0.9
0.6
O.B
0.35
0.34

P-I-7/8-4
P-I·718

- P-H/8
~tiC\llin.

• Curved vOM

30· tilt-bar

• Tllttcl

O.I ....----+---~..._oi~_+__+..,..__;.""of7"'l~"'~~~- ....-..&.--....I.--L----l.-_1

0.5
t?''6-fJ-. 0.4

O'L--

=-c
a-
S
~-o
.'

FIgure 3.29
Grate Inlet capacity In SUmp Conditions

Discharge Q, cfs
T~p ~ l.\- c.a.tc.~ lic..~; NUse, A~ol

P-;.. ,cJ.(q

o.SP~s.3

(

re due\~ O'l'\ ~o.-c\c.'{•\
,*,,:;>.::::~~~,**"":-';:::-~~~:;""$$i(.'$~~~~'$)");::S$~':$$~~..~:::Z::*:*,::::~~:::''i..~'$~";$::X::::"~$.»"':::$$:~~":=$$>::-;$';$::::-;::::::::*~'i&,*»;;':::':"$$ ••:w:~:~:-;:~~$i-.~,)::::'';~::::X';.~:::~:::::~:-S::::::~::-;-;-;*:$-;X:$ ::S~'X:.:-:.;:S:::~:-;:::::::::::::"t.:'§:.~"$~.$:.:-;*::::::::~":":;;::S
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Computed by:

Subarea id: 90 l.lt\\-S Lt T~ ~+'"2Si& 71.-r

•
Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Date: 05-03-1995

LOCATION DATA

Location: ~bac\{ R~()(i~ldUo.===~~=======~
Proj ect Name :Gt.%(l\htC~ pO/vl

Drainage Area Cover:

DESIGN DATA

•

•

Drainage Area 0.68 acres

Watercourse Length 422.0 feet

Top Elevation 76.9 feet

Bottom Elevation 71. 6 feet

Slope .01261 feet/feet

Roughness Coefficient (Kb) .04105

10-Year, 6-Hour Rainfall 1.99 inches

Hydrological Summary Table
---------------------~5~--

I I I I I

Paraineter.. ; 2-Yr.... ! 5.,:",Yr;.; j1.0....Yr .: . 25-Yr 50-Yr 100-Yr
I

I , :

Q ( cfs): 2 I 3 I 3 4 5 6

C 0.800 0.800 0.800 0.880 0.. 950 0.950

Tc (min) 6.3 5.6 5.2 5.0 5.0 5.0

i (in/hr) 3.4 4.6 5.6 6.7 7.7 8.7



Subarea id: shs 2Jt45 ·-t.:f +c>~i~2.C}+GB-\..·:~. . .

Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

• Computed by: --l...P-=~~J:.:.-- _

LOCATION DATA

Location: CC1 'YnE'\~()C l( ~o,,-d

Proj ect Name: Cll:tM\bo.cV eM c\

Date: 05-03-1995

•, ,

•

Drainage Area Cover: _Ra~lA~u'~'~11~----~-----

DESIGN DATA Dl'"C<.;NS to ~2.11 c~ e L~hh~t-e\~ ~

Drainage Area 1.26 acres

Watercourse Length 785.0 feet

Top Elevation 76.9 feet

Bottom Elevation 65.1 feet

Slope .01497 feet/feet

Roughness Coefficient (Kb) .03937

10-Year, 6-Hour Rainfall 1.99 inches

Hydrological Summary Table

Parameter 2-Yr 5-Yr 10-Yr 25-Yr .1.:~~Yr I 100-Yr
. J -------- I

Q (cfs) 3 4 5 7 9 10

C 0.800 0.800 0.800 0.880 0.950 0.950

Tc (min) 8.3 7.3 6.9 6.3 6.0 5.7

i (in/hr) 3.1 4.2 4.9 6.3 7.2 8.3



Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

,e
Computed by: Date: 01-11-1995

LOCATION DATA

Location:

Drainage Area Cover:

DESIGN DATA

Drainage Area

Watercourse Length

Top Elevation

Bottom Elevation

1.11 acres

965~7 feet

65.5 feet

59.0 feet

•\ ..<

Slope

Roughness Coefficient (Kb)

10-Year, 6-Hour Rainfall

.00673 feet/feet

.03972

1.99 inches

e
~

Hydrological Summary Table

Parameter :2-Yr ,5-Yr 10-Yr 25-Yr 50-Yr 100-Yr
l

Q (cfs) 2 3 4 5 7 8

C 0.800 0.800 0.800 0.880 0.950 0.950

Tc (min) 12.7 11.2 10.6 9.5 9.0 8.6

i (in/hr) 2.6 3.5 4.0 5.4 6.2 7.1



2

C1

-<D
~
d
II
C

5--

0.0\

0.008

0.006

0.8

0.6

0.2
.\0-en 8;;;-.

....
0.1u-... 6-

c
0.08

C1 0.06 4

0.02

_.. --

(fw -:. 3..65 ~s 0.4

uJ-<:LreCl '::. O.3C{1 Fr'-

1) For V-shape, use the nomograph with
S _ SxtSx2
x - (Sx1 +SJ2)

2} To determine discharge in gutter with composite
cross slopes. rtnd Os using Ts and Sx. Then, use
Figure 3.24 (page 47) to find Eo. The total dis-

charge is 0 = (1 ~SEo) I and Ow = 0 - Os·

..
R~,,~J ~ )23\CfS

4

Example:

1""0' SfCl. ~ .3~C;,~ 7

.0.02

"",
0.0~,

"0.06 "

0.08
O. ,

0.001

0.004

O.O!
0.008

0.006

0.2

s

~ T .__ 1__
-

. --...~~~\~-~Q ---Ro:;~""+.C""- -. .-- ca--tLl/I/195 -.
CoBPr ~ a LUld-Cj-o ,

•

,....-
,. " . Figure 3.2

r, 1 ,," i..if '
~ ~"TC.' ; Nomograph for Triangular Gutters

(source: FHWA. 1984. HEC-12)
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30
LT

(FT)

Q

(FT3/SL
o.$f T'I~ 0_ 17Ftw :"-S

/"

1"' J 50

40

w
Z
..J

(!)
Z

Z
0::
:;)

I-

0.06

0.08
0.1

0.2

0.03

0.04

SXI Se

0.01

CHART 9. Curb-opening and slotted drain inlet length
for total interception.

.0.1

wz
S ...J

..' ~0.001 . 
Z
0::
::J
t-0.01

EXAMPLE:

GIVEN: n=0.016; S=O.OI
Sx=0.02 j Q=4 FT3/S

FINO: L T =34 FT

·0.02

n

FOR COMPOSITE CROSS SLOPES, USE S8 FOR Sx'

S. ~ Sx + S~ Eo ; S;, : a/w

·1

'J
I
I
I
I
I
:1

r
I,

I
I
J
J
Q

,
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0,8 I------r-

""
~(,;)~
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. 0.2

FIgure 3.23
RaUo of Frontal Flow to Total Gutter Flow

(source: FHWA, 1984, HECol2)

,
$ w -=- o,o,\-'1
Sx- ':.- C>.OJ"

T:. f~ .<fd

tv : \ILl J..
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Computed by:

Flood Control- District of Maricopa County
Hydrologic Design Manual Rational Method

Date: 01-11-1995

LOCATION DATA

Location: . l4;'t'n~\b"'Sk Q=6'O't:="""'J ---'-:--_t"-"-- _

Proj ect Name: (~.e.~~ R,de.d

Drainage Area Cover:

DESIGN DATA

•\ -
'-

Drainage Area 1.26 acres

Watercourse Length 1100.0 feet I t>81..'( ,J::'
..

·Top Elevation 59.0 feet

Bottom Elevation 56.0 feet

Slope .00273 f~et/feet

Roughness Coefficient (Kb) .03991

10-Year, 6-Hour Rainfall 1.99 inches

Hydrological Summary Table

Parameter 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr

Q (cfs) 2 3 3 5 6 7

C O."800 0.800 0.800 0.880 0.950 0.950

Tc .(mi~J 19 •.4 17.1. 16.1.; '14.5 13.7 12.9

i (in/hr) 2.1 2.9 3.4 4.5 5.2 6.0



":~~,~~:::~=:;.=-~=J;s=.===j~·~~J='Tn~;;;g~·~V1~t;!!I~=7=J[~al!.'~~P:=o.-a.J••II••=!I.·_•.lm€tr"a1'f&,~:::!".~~~j~~~S~iIlEJ!!g!S'II._

<-Btl; ~ a ql1~cr-o J

0.2

2 ,..

o

-cD
~
d..
c:

5--

0.02

0,4

0.01

0.006

0.006

0.8

0.6

0.2

.\0-(/) 8;;-....
0.1u. 6-

c 0.06

0 0.06 4

--_..........

1) For V~shape, use the nomograph with
. S _ SxtSx2

x - (S,d +Sm

2) To determine discharge in gutterwith composite
cross slopes, find as using Ts and Sx. Then, use
Figure 3.24 (page 47) to find Eo. The total dis~

h . 0 Osc arge IS = 1 E ,and Ow = 0 - Os·
( - 0)

l/

, ..,' V~\:, Figure 3.2
l C-\-+ e . '-l" Nomograph for Triangular Gutters

(source: FHWA. 1984, HEe-121

0.02

... ... ...
O.O~, ,
0.06 "

0.06
0.1

I,-/,
I

Example:

StCl:~qt~S~1t"o· Sf",: So-ifo~.'-1

Qs <:f~~
QW(,,-F, ,

Given:
n =0.016 Sx =0.03
S =0.04 T =6It

Find:
lc... ::. n.. 5 a = 2.4fbs

,7 3
.n :. 0,0 Ib «1,0Ct\1' QS ~..s ) '1., t<. Qn =0.038 It Is

Su:. tr+I'P+)=-~1 q~C.ds) Otq~
~:>c t f''\'I~+) :. 0 .00. ~ QlC~) .3.08 Vw.,. 2-.?>\ fflS

E~ ::. ~(),3 . .J T (FT)

~ \.0- Af€Gl -='0.3""1
Z 30
a:
~ .

, ... (:J..~~Rs~c! w;~

0.01 ~~ Ite!.ue-\~ 20

F~ -::. 0 .Co€>

qw-::.QloeyO., 'l. ':", 0"'~

QC!:> ":,'1. ,I~ t.~o ... '1 ,qtJ 0

•Ts:. I~'I'Z., 8
l,.t)~ .. &t-"'tl ··n

",6"-

T-:.JI\-·S't _-----...... -/_.. - ../ .

0.001

0.002

0.004

O.ot
0.006

0.006

"'4--T

0.1
0.08

0.06

0.2

s

~. T .1......
.

•

'.

.i
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w
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. r"'

0.06

0.08
0.1
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CHART 9. Curb-opening and slotted drain inlet length
for total interception.

EXAMPLE:

GIVEN: . n=0.016 i 5=0.01
Sx=0.02. j Q=4 FT3/S

,0.02
i

n

FOR COMPOSITE CROSS SLOPES, USE 51 FOR SlC'

5, =SlC + s;, Eo ; S~= a/w:. C> .01.\11
l;o : 0,3

SfG\ 5 of~ 5 ,lI 1

j / /
\ 0 .~d-C{) (a .lfoS1)tet3.~)

~T =O.6QO.42S0.3(I(nSx)0.6i
I

-I

•.~

I
I

~
,I

I
I

J
I'
I

"

•
~
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,
'::-·""~S:~.5'.~~~~lc\::r:;."-?:;'~~C~~~~~~~~~~~~~.$;_~-",l'~LW~~~~

Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Computed by: P.JE Date: 01-13-1995

DESIGN DATA

LOCATION DATA

Location: [C1J.:;.;U;;ar t? 12o.1oCc&t~\ -----. _

Proj ect Name: Ca-mg\bo<: {( P9651 Subarea id: ~Ct SOtCd t~ Stu 5'C( +03 )

Drainage Area Cover: -9~'~~~.~I~H~9~j+- ___
CB@ £e-+8,

Drainage Area

Watercourse Length

Top Elevation

Bottom Elevation

Slope

Roughness Coefficient (Kb)

10-Year, 6-Hour Rainfall

0.96 acres

839.4 feet-to

56.1 feet

47.0 feet

.01084-feet/feet

.04010

1.99 inches

Hydrological Summary Table

Parameter .. 2-Yr 5-Yr . 10-Yr 25-Yr 50-Yr 100-Yr

,
Q (cfs) 2 3 3 5 6 7

C 0.800 0.800 0.800 0.880 0.950 0.950

Tc (min) 9.8 8.7 8.2 7.4 7.0 6.7

i (in/hr) 2.9 4.0 4.5 5.9 6.8 7.8

•



o

-to
~
d
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c:

.E-

0.02

0.4

0.6

0.6

0.2
.10-en 6;;;-....

0.1u- S-
c:

0.08

0 0.06 4

" ~-_ .._.............
6

Given:
n = 0.016 Sx = 0.03
S =0.04 T =6 ft

Flfld:
3a = 2.4 ft Is

an = 0.038 ft3/S

0.01

0.008

1) For V-shape, use the nomograph with- 0.006

8xt8x2
8x=(8-rl +8m

2) To determine discharge in gulterwith composite 0.2
cross slopes, flfld as using Ts and Sx. Then, use
Figure 3.24 (page 47) to find Eo. The total dis-

ch • 0 Os
arge IS = (1- Eo)' and Ow = 0- Os'

..-..

as ~.s) 2,1},

QIQ(<.+=s)I c:.~s.

QlC~) 3,J~
T (FT)

C). "1.-=W-d-f~ -:. 0 .~J.~ Frz 30-
a:
::::l... c"'~s~~eM VJi~

Go.t~(" Q.eAue."\\~ '20

Fs ':. \ .-0

~p~~~ J~~\~I

__- ------;0
3/~hs

at = (0.~6)8~67 f·5 f67

Example:

;-0' Sfo..: Stl-\OS

./
,."

\ "\ ...
(, !,I', \ '\ - Figure 3.2

l·~-T c . /~ Nomograph for Triangular Gutters
(source: FHWA, 1984, HECo12)
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0.3
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(FT)
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(!)
Z
z
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::l
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0.08
0.1
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0.2

Sx.Se

0.01
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a
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....................
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0.01

CHART 9. Curh-opening and slotted drain inlet length
for total interception.

,0.1

I.LI
Z

S ..J
, (!)

. 0.001, ~
z
a:::
::;)
t-0.01

...'~......-....

,0.02

EXAMPLE:
GIVEN: n=0.016; 5=0.01

5x=0.02 j Q=4 FT3/5

FIND: L T =34 FT

n

/ I J
(;,a~) (O,,~35) (q J. )

L
T

=O.6QO.42S0.3(I(nSx)0.6

FOR COMPOSITE CROSS SL.OPES, U5E S. FOR 5x '

5, :: 5x + s;, Eo ; 5~:: a/w

E>e ':. ,o •.oz.+o.O'-lnt,~)~ 0.033

•

•C.'
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0.2
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Ftgure 3.23
Ratio of Frontal Flow to Total Gutter Flow

(source:FHWA, 1984, HEC-12)
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Date: 01-13-1995'.
Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Computed by: ~E~ _

LOCATION DATA

Location: C"an.e\\cJ.C f( fc~c,A~f"";'=--__---';=""'::" _

Project Name: c::alDg\h-r~ erne"\ Subarea id: Sh~ SCI t-03 To Sfcdl~t5o

Drainage Area Cover: ~2~r~o.~J~M~'C~!~~ __

DESIGN DATA

Drainage Area

Watercourse Length

Top Elevation

Bottom Elevation

0.63 acres

546.7, feet

47.0 feet

43.8 feet

thee\l ~reo.dl(~t~
c'-Fd:~ec\-~~ @ Gzl\-tSo

( ~{.J..~rQA:-~)

Slope

Roughness Coefficient (Kb)

10-Year, 6-Hour Rainfall

.00585 feet/feet

.04010

1.99 inches

•

Hydrological Summary Table

-

Parameter ,. 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr

Q (cfs) 1 2 2 3 4 5

C 0.800 0.800 0.800 0.880 0.950 '0.950

Tc (min) 9.5 8.4 8.0 7.2 6.9 6.5

i (in/hr) 2.9 4.0 4.6 6.0 6.9 7.9
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1) For V-shape, use the nomograph with
5xt5x2

5x = (5x1 +5X2l
2) To determine discharge in gulterwith composite

cross slopes, find Os using Ts and Sx. Then, use
Figure 3.24 (page 47) to find Eo. The total dis-

charge is 0 = (1 ~sEo) , and Ow = 0 - Os·

0.002

0.004

O.ot
0.008

0.006

s

0.001

I T' 1"
" .--
~

0,

o .' j,\~
l> ~ • tJ..... r-.

/1- /7rr J r

./ '

, 0 ; \';\'-. Figure 3.2
Cq-7 c ~ \ ~ Nomograph for Triangular Gutters

(source: FHWA. 1984, HEe-12)
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Figure 3.23
Ratio of Frontal Flow to Total Gutter Flow

(source: FHWA, 1984, HECo12)
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Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Computed by:
P::3E. _

Date: 01-13-1995

LOCATION DATA

Location: COm.,e\bCl.C~ Pa~cvJ~ _
Project Name: COa""9\b1'P cavd_ Subarea id: SJ:q GUfSo fo &fa ~etco

Drainage Area Cover: to~o~J~~~:~(J,~)+- __

DESIGN DATA

Drainage Area

Watercourse Length

Top Elevation

Bottom Elevation

Slope

Roughness Coefficient (Kb)

10-Year, 6-Hour Rainfall

t.h~cu.. 56'reo-d upsire~
o.40 acres /j Pd~~\-;O'Oe ~l\-fSO .

350.0 feet (b6+ ~rQe\\~ )

44.2 feet

43.8 feet

.00114 feet/feet

.04247

1.99 inches

•~ ..

Hydrological Summary Table

Paranieter ·2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr

Q (cfs) 1 1 1 2 2 3

•..

C 0.800 0.800 0.800 0.880 0.950 0.950

:

Tc (min) ·13.9 12.3 11.7 10.4 9.9 9.4. -

i (in/hr) 2.4 3.4 3.9 5.2 6.0 6.9
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d
II
C
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0.4

0.8
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0.2

.-en;;;e.... . 0.1u.-
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0.08

a

--.... - .......

Given:
n =0.016 Sx =0.03
S =0.04 T =6It

FIlld:
3a =2.4 It Is

an =0.038 ft3/s

2

1) For V-shape, use the nomograph with

S _ Sx1Sx2
x - (Sx1 +Sm

2) To determine discharge in gutterwith composite
cross slopes, fmd as using Ts and Sx. Then, use
Figure 3.24 (page 47) to find Eo. The total dis-

charge is 0 = (1 ~sEo) , and Ow = 0 - Os'

12.e;~

ol)JJ)9S

,/
.r

fJ,: __, \ '0\ J .
. L \ :- , . Figure 3.2

l q t r -' Nomograph for Triangular Gutters
- • (sourC9: FHWA, 1984,HEC-12)
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CHART 9. Curb-opening and slotted drain inlet length
for total interception.

wz
5 ~

" (!)
0.001. ~z- ." .a::

::::>
~

FINO: LT =34 FT

0.01

·0.02

EXAMPLE:

GIVEN: '0=0.016; S=O.OI
...... 8X=0.02; Q=4FT3/S

o

FOR COMPOSITE CROSS SLOPES, USE S8 FOR Sx'

S. : Sx +s;, Eo ~ S~ =a/w
11,~ 1

.1

•~j
T

~J

I
I

I
I

••t':','•...~.

I,
I
I
J
J

I
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Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

e Computed by:
<b t__'" _

Date: 01-13-1995

,

id: ~ 59 i 03,d--G, +0 510.. 68to 0

LOCATION DATA

Location: ~KfL Qocfc\

.Proj ect Name: ~4\bM'(l eouJ Subarea

Drainage Area Cover: ~~~«~~~~~~~j~Q~:>+-------------------
S'?.e CQ.~c:.\., ~tN @ (gltt4S;'+S

DESIGN DATA

-e-~,::" '.'

'-.; ...

Drainage Area

watercourse Length

Top'Elevation

Bottom Elevation

Slope

Roughness Coefficient (Kb)

10-Year, 6-Hour Rainfall

1.03 acres

896.7 feet
"

47.0 feet

43.8 feet

.00357 feet/feet

.03992. .-

1.99 inches

e
(' ,',',

Hydrological Summary Table

p'arameter 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr

Q (cfs) 2 3 3 5 6 6

C 0.800 0.800 0.800 0.880 0.950 0.950

Tc (min) 15.4 13.6 12.9 11.5 11.0 10.4

i (in/hr) 2.3 3.2 3.7 5.,0 5.7 6.6
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Figure 3.24

Depressed Curb Opening Inlet Capacity In Sump Locations
(source: FHWA,19B4. HEe-12)
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Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Computed by:~ _ Date: 01-13-1995

LOCATION DATA

Location: ~~&\l frdOC\

Project °Name:~ Subarea id: Sh, Gf{fmi t..d..Sta 73too

Drainage Area Cover:

•

•~-

DESIGN DATA

Drainage Area 0.80 acres

Watercourse Length 500.°0 feet

Top Elevation 44~2 feet

Bottom Elevation 43.3 feet

Slope .00180 feet/feet

Roughness Coefficient (Kb) .04059-

10-Year, 6-Hour Rainfall 1.99 inches

Hydrological Summary Table

Parameter 2-Yr 5-Yr 10-Yr 25-Yr ° 50-Yr 100-Yr

Q (cfs) 2 2 2 4 5 5
"0

C 0.800 0.°.800 0.800 0.880 0.950 0.950

Tc (min) 14.1 12.5 11.9 10.6 10.1 9.5

i (injhr) 2.4 3.4 3.8 5.2 5.9 6.8
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1.00.8
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•
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w;. \ ,~~

I •

f.J,!r : G. f I

Figure 3.23
Ratio of Frontal Flow to Total GutterFlow

(source: FHWA. 1984, HECo12)
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." ~·0.001. z
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:J...0.01
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n

FOR COMPOSITE CROSS SLOPES, USE S8 FOR Sx'

58 =Sx + S~ Eo ~. S~=a/w

•

." ;

. EXAMPLE:
GIVEN: n=0.016 j S=O.OI

Sx=O.02 i Q=4 FT3/S

FINO: LT= 34 FT

~..

CHART 9. Curb-opening and slotted drain inlet length
for total interception.
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Flood Control District of Maricopa County
Hydrologic De~ign Manual Rational Method

Computed by: ---P~~C~~ __ Date: 01-13-1995

DESIGN DATA

Drainage Area

Watercourse Length

Top Elevation

Bottom Elevation

Slope

Roughness Coefficient (Kb)

10-Year, 6-Hour Rainfall

0.80 acres

350.0 feet

43.3 fee.t

42.7 feet
.....

. 00171 feet/feet

.03915

1.99 inches

•".

Hydrological Summary Table

Parameter 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr

Q (cfs) 2 2 3 4 5 6

C 0.800 0.800 0.800 0.880 0.950 0.950

Tc (min) 11.3 10.0 9.5 8.5 8.1 7.7

i (in/hr) 2.7 3.7 4.2 5.6 6.5 7.4
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;)' Figure 3.24
Depressed Curb Opening Inlet Capacity In SUmp Locations

(SOUrte: FHWA, 1984, HEe-12)
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Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

,,',.
.r" Computed by: Date: 01-13-1995

LOCATION DATA

Location: C~9< t W ___
Proj ect Name: CQw:-4\bK ~ t~ Subarea id: S+St )8f.~¢ +0 St~ 80f-0<:>

Drai~age Area cover.:~P...:'g....J....~=J""7=r' _

DESIGN DATA

Drainage Area'

Watercourse Length

Top Elevation

Bottom Elevation

Slope

Roughness Coefficient (Kb)

10-Year, 6-Hour Rainfall

0.32 acres

200..0 feet

44.3 feet

43.1 feet

.00600..feet/feet

.04309

1.99 inches

•( .....
~_.

Hydrological Summary Table

, ..
Parameter 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr

-
Q (cfs) 1 1 1 2 2 3

C 0.800 0.800 0.800 0.880 0.950 '0.950

Tc (min) 5.5 5.Q 5.0 5.0 5.0 5.0
'. '.

.

i (in/hr) 3.6 4.8 5.8 6.7 7.7 8.7



~!!5&~~~~i.-;;;·;;;;·.~If\~GZ!I··.....!ic'~!iiiWKilOCf.ii;r-~5.5··~E~*Fit~ga~!;r~_~~s~.~iiil;~;5aa5;:~c:~2~51ii~Z!=iJi~·:~_ ~~.:iStrettDra.ktJ9«~~:.;;;:~
C.&i1 ~ a ~11d.CJ-o I

2

o

-U) ..

~
d
IIc:
5--

0.02

0.4

0.8

0.6

...... .........

0.2

.10-(J) 8;;-.

)
...

0.1u. 6-
I c 0.08

0 0.06 4

4

0.01

2 o~oa

1) For V·shape, use the nomograph with 0.006

S _ SxtSx2
x - (Sx1+ Sm

2) To delermine discharge in gutter with composile
cross slopes, fmd asusing Ts and Sx. Then, use
Figure 3.24 (page 47) 10 find Eo. The lolal dis·

h . 0 Osc arge IS = (1- £:0)' and Ow =0- Os•

/
I

. \0.'1
I - \'1\ • .' Figure 3.2

l <.'\1 C .S Nomograph for triangular Gutters
(source; FHWA.1984, HEC.12)

0.02
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0.08
0.1

.JY"I/)
,. i

0.004

O.ot
0.008

0.006

0.1
o.oa
0.06

0.2'
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0.02. .., , .. ..,,,,, , ..

s

·_·'"~-~-~-T-~-~"··-·i1I-~ (0:)51.67 SU f'1St~:~ tJ'I.;

Example: Given:
t'o' Sf~ : s-ctoO n :0 0.Q16 Sx :0 0.03

S :a 0.04 T :0 6 ft

Find:
a :0 2.4 ft3/S
an :0 0.038 ft3/s

. '",.' ,
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0.001

I T l'
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•l/
~

"
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.\f1
o
"i

~./~\-- ......... 0',.:""-- W

wrr

<.u~l,q ~
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wiT ';. 0.15'

-FIgure 3.23
Ratio of Frontal Flow to Total Gutter Flow

(source: FHWA.1984, HECo12)
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SXt Sewz
:J

------0:01

.0.1

S
" (!)

0.001 . ~.
Z

,.'0:::
::J...0.01

EXAMPLE: \
GIVEN: n=0.016 j S=O.OI

Sx=0.02 ; Q=4 FT3/S

FINO: LT= 34 FT

·0.02

n

FOR COMPOSITE CROSS SLOPES, USE S. FOR Sl('

5, :: 5x +s;, Eo ; 5~= a/w

( Q,'-\' ) (0 .1.l.4{qz .ql \

L
T

=O.6QO.42S0.3(l/nSx)0.6

•

•(.) CHART 9....Curb-opening and slotted drain inlet length
for total interception.
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Computed by:

..

Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Date: 04-10-1995

LOCATION DATA

Location: Co =r:r:,e\b~t~ Q...au),,~('-,-\ ---:~---:-:
S~ 8J-t'31":L\I-st9 Cfa. +75,1 0

Project Name: ~\k~ U. Subarea id:

Drainage Area Cover: __~~~~W~9k~~~~ _

DESIGN DATA

Drainage Area

Watercourse Length

Top Elevation

Bottom Elevation

Slope

Roughness Coefficient (Kb)

lO-Year, 6-Hour Rainfall -

c& ~ 67 r7S.. \·0

0.77 acres

535.6 feet

43.9 feet

39.9 feet

.00743 feet/feet

.04071

1~99 inches

Hydrological Summary Table

-
. I

,2-Yr
!

1'O-Yr 2'5-YrParameter 5-Yr 50-Yr 100-Yr

Q (cfs) 2 3 3 4 5 6
-.

--

C 0.800 0.800 0.800 0.880 0.950 0.950

Tc (min) 8.7 7.7 7.3 ' 6.6 6.3 6.0

- -
i (in/hr) 3.0 4.1 4.8 6.2 7.1 8.2
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Figure 3.29
Grate Inlet capacity In SUmp Conditions
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; ; :" ') r' ~ ~'). ., arlc:opa ounty
RatJ.onal Metnoa.

Drainage Area
Watercourse Length
Top Elevation
Bottom-Elevation
Slope'
Roughness Coefficient (Kb)
10-Year, 6-Hour Rainfall

2.85
2002.0

39.9
36.7

.00161

.03716
1.99

acres
feet
feet
feet
feet/feet

inches

C€~ I) 11 Tbd-w

Pra.~~~~. 0 Ac '"

••"-~)

Hydrological Summary Table

Parameter 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr ' 100-Yr
; @.Q (cfs) 3 5 9 11 13

C 0.800 0.800 0.800 0.880 0.950 0.950

Tc (min) 34.8 30.0 ,27.0 24.4 23.0 21.8
,

i (in/hr) 1.4 2.0 2.7 3.5 4.1 4.7
,

~; .
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GBATE CfENING RATIO
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30· tilt-bar 0.34
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11 Flgur$ 3.29\ +. .- ,\ __ Grate Inlet Capacity In Sump Conditions
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Flood Control District of Maricopa County
Hydrologic DesIgn Manual Rational Method

Computed by: __eJ__t __

LOCATION DATA

Date: 04-20-1995

Location: (~70~bQc~ ~e~ooA~~W~4~~---------~
st~ sto..

Proj ect Name: C~Jho t I( Subarea id: 9)+$0 - '3 4- t ",

Drainage Area Cover: -_p~(\Q..a::~r..:.w.I,~\%=:_~"r-----------'---

DESIGN DATA

•....~.-

Drainage Area

Watercourse Lengt~

Top Elevation

Bottom Elevation

Slope

Roughness Coefficient (Kb)

10-Year, 6-Hour Rainfall

5.22 acres

3520.0 feet

37.2 feet

24.3 feet

.00366 feet/feet

.03552

1.99 inches

.,,~""

Hydrological Summary Table

- - .... -. _. - - ---

Parameter 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr

Q (cfs) 6 8 11 16 20 23

C 0.800 0.800 0.800 '0.880 0.950 0.950

- Tc (min)' 35~1 ' , 30.2 27.2 24.6 23.1 21.9
-

i (in/hr) 1.3 2.0 2.6 3.4 4.0 4.7
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a 103· 4 5 6

10

8
GRAT£ CfENING RATIO

S P-Je718-4 0.8
P-1-718 0.9

5 • P-I-I'8 0.6

4 Rttieulln, 0.8
•eurY" yane 0.35

30· tilt-bar 0.34
3
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FIgure 3.29
Grate Inlet capacity In Sump CondlUons
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Flood-Control District of- Maricopa'County
- Hydrolo~ic Design Manual Rational Method

~~-:~:~·~~~;~F=_~·~_~i_y_~_.. _- ~_r ~~_-_~_~_----=--~··-~-~--_··~-:-:-0-1~-U---l:-5-··----~~

LOCATION DATA

Location: "'=melba.. ''? Q.aac\
$c.

Proj ect Name: to ",Jh.rl? PeaL Subarea id: f3l.J-tIS Jo sfcL 8GJ t 3s·q.1

Dr~inage Area Cover:

DESIGN DATA

Drainage Area 0.20 acres

Watercourse Length

Top Elevation

Bottom Elevation
". .. ... - .

Slope

Roughness Coefficient (Kb)

10-Year, 6-Hour Rainfall

220.0 feet

43.4 feet

42.8 feet

.00264 feet/feet

.04434

1.99 inches

Hydrological Summary Table

Parameter '2-Yr
_c.

'5-Yr iO-Yr 25-Yr 50-Yr 100-Yr, - .

Q (cfs) 1 1 1 1 1 2

--

C 0.800 0.800 0.800 0.880 0.950 0.950

\

Tc (min) 7.9 7.0 6.6 6.1 5.7 5.4,

i (in/hr) 3.1 4.3 5.0 6.3 7.3 8.4

•
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~.:- >- 1.$ '" (), 8(/2,QJU(.+wn F'a.c:+e-r) '::. 2, SI
Cl
o

~ 6+a.t."", 6~ +,Q,41 q,o'= lct:S
x

•.~ .~~ .- /

FIgure 3.25
Curb OpenIng Inlet capacIty In Sump LocatIons

(source: FHWA, 1984, HEC-12)
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Date: 01-19-1995

~~~~~~3, _JUS. !'~_8~.*5:':.~~~~;-:~~M!,.~~~~~-_.·"'-'''.4i''~_~''2.!I'!!!I''''''''.!!!i!'!!1L!'Jl!!~ ~._-J@I@'.L!!!;'l">~l!fW~..:,;,,"~_~-.1'~'-f.::'"..~.. _",",~~~~.--!4~~~.'I!IIlJJlSt!!Jll';_::i'OlJl!1"!'''!'f~._"",,_I'''!U_~''!W!'>••,"_~~1IlJ!'.8.~~_1¥_"~_1.!""".-...~.~~

.•.. .. Computed by:

Drainage. Area. Cover.::

DESIGN DATA

(~.,.~

Drainage Area 0.28 acres

Watercourse Length 310.0 feet

Top Elevation 43.2 feet

Bott~~. Elevation 42.5 feet

Slope .00235 feet/feet

Roughness Coefficient (Kb) .04341

10-Year, 6-Hour Rainfall 1.99 'inches

Hydrological Summary Table

1
.-.... _.~ ,_.~ ."'- .' ,

"5-YrParameter 2-Yr 10~Yr 25-Yr 50-Yr 100-Yr

Q (cfs) 1 1 1 1 2 2

--

C 0.800 0.800 0.800 0.880 0.950 0.950

,

Tc (miI?-) 10.0 8.8 8.4 7.6 7.2 6.8
- . . , ..

i (in/hr) 2.8 3.9 4.5 5.9 6.8 7.8

•<.._/
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1) For V-shape, use the nomograph with
Sx1Sx2

Sx = (Sx1 +StV

2) To determine discharge in gutterwilh composite
cross slopes, fllld Os using Ts and Sx. Then, use
Figure 3.24 (page 47) to find Eo. The total dis-

h . 0 Os
c arge IS = (1- Eo) t and Ow = 0- Os'

__6

---... ------

C,!)
Z
z
a:
~
I-

/'

, • t:, 'l-";;\ G\.') Figure 3.2
~ (":~.~ (-'. Nomograph for Trfangular Gutters

'- • (source: FHWA. 1984. HEC-12)

0.02

.. .. ..
O.o~, ..
0.06 ..,

o.oa
0.1

Sx

0.01

0.001

0.004

0.002

o~o~

o.ooa
0.006

s

"t c.... t fJ.:! 2".
.J '

;;;"'''-~.;;'.>;;,~':;;"~~'';-'-'-ci1n~t$~t!"~~~;;; >~;o_:_ Cat e,J1JJ Cf~ _, '__e- -"_-' --:-,.;S~~~~tPralqaQ!~:Zt;i:~~
.... '= ..~..,..... c:a:; ':li':~:~~:~:::.~.::~.~~ ,. ~".-~-.,~- ..~-~~~

~-o'"c-"""c'";o=r"'''''''T' •. 'gao =.e;-~~61 .•_ .•.., •....•"• ... ..,~~ ..; -.'
• dII

C

5--

•\ ---
'.~.:.~/



n:~?~t.t~;f:t¥f;~~!~fif.\:-!J:~~i.~\"f'"~~!~~~~ ~._c ,~~~~?~~- ~.;<f~>~~!;~f~~.l~~C::·~:':: ~=:~~;7":,,,,.,,,."""="'-"~~-~_:--'~~_::~'='::-:::-~'7'...-.;;..<::,;•. _.,

if.0;~'T~·-~:-:-:;~~~:ii~~it?!~~~:::Mr~~~:~~i~~~~~i:_~2~~~:;~.-~~~~.~~:.- ..~~; ~

""....__ I ~_.• __ if!.'.t~m~~~:;::,;;::":::-::"'~:;:;:7:::.•!I!§_~-,':~:.:~""'" .,-.....

.sta: eq +4S.1 0

(::.,
......

, .¥.••. .....,--.,,., _-_ .._--~-- -. ---_.~". R:.-~_~::>"' ...'"""': _·_'C"'·_'~'~-'· •.- ._....... ..---,....._

1.0'0.8

--,T

0.60.40.2Q.

'""
.~q

I-----++~I_/'?~ -+- 4-----+-----1

o

0~2

0.4

1.0

0.6

\ WfT
\

T ~ q.'f
tv:: ,.q.l- ..

IA./r -:. d .•va

••'.r.w/.·
FIgure 3.23

Ratio of Frontal Flow to Total Gutter Flow
(source: FHWA, 1984, HEC-12)
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"l

-L
a ...1

(Ie,) (.1"3) g'o.4-3 ., t-w --1
LT=0.6 QO.42 50.3 ( I/ns~)0.6 -:"7, g 'X 1'2l ~u.e:h",-t~-{or ) Gt, t.t-3 .

~~ --:. -Hit'" - \' I) ,

FOR COMPOSITE CROSS SLOPES, USE S, FOR Sx' l'lpe lJ '1 l.<J'~'

~-'''---W-;;S;<:S,i'~ "Fs:"i'(j7w"~~· ?£.. .( A"¥i ~~Yl:~~~s.~.::<-~q; ,:=':
·~~~-:.:~~~~"'tfii(s}'Y::' (j.~;;.;;.:t'l.'lr.:;.:::sc~-,;::::;;--~,:-u~~:- - ..J '-T.

(.!) (FT)z
~ ~O
~ 70

60

50

0.2

EXAMPLE:
GIVEN:- n=0.016 i S=O.OI

Sx=0.02 i Q=4 FT3/s

FIND: LT= 34 FT

Figure 3.20
Curb Opening and Slotted Drain Inlet length forTotallntercepUon

(source: FHWA. 1984, HECo12)
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""~W) I Hydra;rO,gic:"'Pe~S:!-qn Manual Rational""' Method-: . -'~

Date: 01-19-1995

LOCATION DATA

Location: Gt~9\bo.~t f?m~i'-C,..:.I _

Project Name: VOm.g\ka.L(z.. eoo,..J Subarea id: sJo Cf3+GzS+o ~s+Sq..7q

,:,;.:.,' i) Draip:-tie_Area C.over. : .=~e~,a!t~c\~I.'~'<!~'~sA~...dt:itz~··.S\Ii'~F;'~"'::::':::=' ·==·--:;;;;;;ll.:fflcit.;;;;·=-,~·~:-;;;;;;,....--:;;.,..;o;;;.:".:;.:"'....=:;;...,.::.:';'-.a.""4i::;....".~......-.... ". ,.. - •.. '•
. " ~:..~~: ~"- .. (--_..:..s;;;: ... _-= "=~-'~ ~- "--.;.;J'-~''''''

. ,,,.. D'4.

E
·
S

'I"""'-----G·-D""A'" ,. .. - . .~- -- ,-, .. - ~--~.. _Ct<+c~~~~~~~J~~<~.9·z:~.~t~: -
.. . N..'- TA-...:."-:~-,.,".""","" ".~_ . u@:...: .."" •.-.~~_"1!"'7 ,"._.~:.: ~;, : ..::~"'_. .. ..... ..' ......~":~~-f- ~.. .. -

~~

Drainage Area: 0.17 acres

Watercourse Length 189.8 feet

Top Elevation 41.2 feet

Bottom Elevation 40.6 feet

Slope .00321 feet/feet

Roughness Coefficient (Kb) .04474

10-Year, 6-Hour Rainfall 1.99 inches

Hydrological Summary Table

'.. t .-." .. . ., -

iO':"Yr 25-YrParameter 2-Yr 5~Yr 50-Yr 100-Yr..

Q (cfs) 0 .1 1 1 1 1
,

C 0.800 0.800 0.800 0.880 0.950 0.950

,

..Tc l(miI~) , 6.8 6.0 5.6. 5.2 5.0 5.0
\

,

i (injhr) 3.3 4.5 5.4 6.6 7.7 8.7

•
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1) For V-shape, use the nomograph with
SxtSx2

Sx = (Slt +Sx2l

2) To detennine discharge in gutterwith composite
cross slopes, find as using Ts and $x. Then, use
flQure 3.24 (page 47) to find Eo. The total dis·

char • 0 Os
ge IS = (1 _ Eo> ' and Ow = 0 - as·

Figure 3.2
Nomograph for Trlangular Gutters

(source: FHWA, 1984, HEe-12)

.... "... ........ _.__6.-_..------

Given:
n =0.016 Sx = 0.03
S =0.04 T =6It

T~: "',9· Find:
0= 2.4fbs

. 3as ~+"s ) -: 09J On =0.038lt Is

.. q~c.c.+S)'~ ,5"4- ..

~- Qlc~~ ;liO J
T (FT)

Example:
-roo 5f~ : qS +Sq.19
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'Flgure 3.23
Ratio of Frontal Row to Total Gutter Flow

(source: FHWA, 1984, HEC-l2)
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EXAMPLE:
GIVEN: n=0.016 i S=O.OI

Sx=0.02 i Q=4 FT3/S

n

FOR COMPOSITE CROSS SLOPES, USE S, FOR S••

~. s S. + s;, Eo ~ S;'s Q/W

Se"-=. o.o~.-\- O.O'+~l(,5J.):

6 ,o'+t1

•
FIND:

Figure 3.20
Curb Opening and Slotted Drain Inlet Length for Total Interception

(source: FHWA.1984, HEe-12)
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Lateral Profile Calculation Sheets
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DESIGN NOTES AND COMPUTATIONS
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• Drainage Swale Calculation Sheets
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•,·tt:'~· TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

V -'5~~~.! ()("tl:....,().~~ SCAo.\~
~r May 3, 1995

R~"'s\-o. d-O,:rl\j}. To Sfq. 2.4+d-'3 12. r
====================================================================

PROGRAM INPUT DATA:
DESCRIPTION

:~ -; {", r:·,:,c·Chaime't· Bottom Slope (feet per· foot) .c.;.(;.'~~;.:.Oi,.•••••• ~ •••• ~.

Manning's Roughness Coefficient (n-value) ••...•.•••.•...
Channel Side Slope - Left Side (horizontal/vertical) ....
Channel Side Slope - Right Side (horizontal/vertical) .•.
Channel Bottom Width (feet) ................•.•..........

VALUE

0.0081 .
0.0250
4.00
2.00
0.0

====================================================================

PROGRAM RESULTS:.
':beJ?th ,~:iow~ R~~e .yel.ri.c~ty Froude Velocity Energy, ·Flow Area Top Width

(ftl" ,., ....,(cfs')! :~~~c'('fpsl Nt1il'Ibe'J:l Head( fu)'· ~ead(ft):·· (sq ft), (ft)
--------------------------------------------------------------------, . ' •• - ... •• o·

0.5
0.6'
0.7':· ,
0.8
0.83
0.9
1.0

1.6
2.5

,. ·3.8 '
5.4
6.0

..... ~.: .. 7.4
9.8

2.05
2.32

';'.2.56
.2.80
2.87

; 3.03
3.25

0.721
0.743
0.762
0.779
0.784
0.794
0.809

0.065
0.083'
0.102
0.122
0.128
0.143
0.164

0.565
0.683
0.802
0.922
0.958
1.043
1.164

.. , )~.8
1.1
1.'5
1.9
2.1
2.4
3.b

3.0
3.6
4.2
4.8
5.0
5.4
6.0

-. .. . .----------------------------------------------------------------------------------------------------------------------------------------" ". . " "

. "·TRAPEZOIDAL·, CHANNEL ANALYSIS COMPUTER PROGRAM; Version 1.3 (c) 1986
, Dodson & ASSociates, Inc., 5629 .FM.1960 W., #314,. Houston, TX 77069

(713) 440-3787~ A manual with equations &.flow chart is ,available.

··{J)cb.:~coe· ~u-'d\~:~\ope \,)0.("; ~ ~

l'l'1G..~ \' 'l<\ u.M'. ~ \ 0 ::: ~ f: S
: I ,

&p~ ~Q, .l=c~ \ To "2-

N\", \ 1.1.. of t:-\o~ f) vn~N~"'l"'v..--", .do.J\€ :.
" ~\-w)~ C4~~TT' ~ r

I
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TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATIONv- 5~{)e c\ D.o..;,..J0'j€ SIAClI~

May 3, 1995

======~~~~==;~t~~=~t=~~=~t~=~j~d=~I:============================
PROGRAM INPUT DATA:
DESCRIPTION

Channel Bottom Slope (feet per foot) •..••....•..•.•.•...
Manning's Roughness Coefficient (n-value) .
Ch~nnel Side Slope - Left Side (horizontal/vertical) •...
Channel Sige Slope - Right Side (horizontal/vertical) ...
Channel Bottom Width (feet) .•..... ~ ..•..•...........•...

VALUE

0.0140
0.0250
4.00
2.00
0.0

--------------------------------------------------------------------
-----------~--------------------------------------------------------

PROGRAM RESULTS:
Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top Widtt
. (ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft), . (ft)

0.3 0.5 1.92 0.871 0.058 0.358 0.3 1. f
0.4 1.1 2.33 0.913 0.084 0.484 0.5 2. ~

0.5 2.1 2.70 0.948 . 0.113 .. 0.'613. 0.8 3. (, (h.6~·51 2.9 2.94 0.968 0.134 . 0.704 1.0 3. ~

Q.,.,6 0.58 3.0 2.98 0.971 0.138 0.718 1.0 3 • f
. - ./ .0.6 3.3 3.04 0.977 0.144 0.744 1.1 3. f..

0-.7 5.0 3.37 1.002 0.176 0.876 1.5 4.:

-------------------------------------------------------------------~-------------------------------------------------------------------~

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 198\
.. Dodson & Associates, Inc., 5629 FM' 1960 W., #314, Houston, TX 7706'

(7i3) 440-3787. A manual with equations & flow chart is available~

. ~'\-\-.. ~f ch~l"~ \:: '2.0 I
I

~~ of F\oc..\ = o,sg

•,-,,-)



TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTAT~~V- S,",Q..~d· l/)f'O.oo~()~~ 0(

May 3, 1995

======~~~~==~r~==~~~1=lt==~t~~~~J=~~=~d:======================
PROGRAM INPUT DATA:
DESCRIPTION

Channel Bottom Slope (feet per foot) ...~.~ ............•.•
Manning's Roughness Coefficient (n-value) •.•..•......•.•
Channel Side Slope - Left Side (horizontal/vertical) ....
Channel Side Slope - Right Side (horizontal/vertical) .•.
Channel Bottom Width (feet)...........•.•.......•.......

VALUE

0.0140
0.0250
4.00
2.00
0.0

----------------------------------------------------------------------------------------------------------------------------------------

PROGRAM RESULTS: ..
Depth Flow Rate Velocity Froude" Veldcity.. •· Energy "Flow Area Top Width

, (ft)'"·-,· (cfs)' "'(fps) NUmber Head(ft)"Head(ft).(sq ft) (ft)
---------~----------------------------------------------------------

0~3 0.5. 1.92 0.871 0.058 0.358 0.3 1.8
0.4 1.1 2.33 0.913 0.084 0.484 0.5 2.4, 0.5 .'" , 2.1 2.70 0.948 0.113 0.'613 0.8 3.0
()-;-6. o.s1 2.9 2.94 0.968 0.134 0.704 1.0 3.4
0.6 6,58" 3.0 2 .. 98 0.971 0.138 0.718 1.0 3.5

..... 0.6 3.3· .3.04 . 0.977 0.144 . 0.744. 1.1 . 3.6
0'.7 5.0 3.37 1.002 0.176 0.876 1.5 4.2

--------------------------------------------------------------~--------------------------------------------------------------------~----

.. TRAPEZOIDAL, CHANNEL ANALYSIS· COMPUTER-PROGRAM, Version 1.3 (c) 1986
Dodson & Associates,. Inc., 5629 FM 1960 W., #314,- Houston, TX 77069
(713) 440-3787. A manual with equations & flow· chart is available •

•... :)



TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

April 20, 1995
CAMELBACK ROAD

REACH 83+15.16-RT TO 86+35.41-RT

====================================================================

PROGRAM INPUT DATA:
DESCRIPTION

Channel Bottom Slope (feet per foot) ••••••••••.••••.••••
Manning~s Roughness Coefficient (n-value) •••••••••••••••
Channel Side Slope"- Left Side (horizontal/vertical) ••••
Channel Side Slope - Right Side (horizontal/vertical) ••.
Channel Bottom Width (feet) .••••••••••••••••••••••••••••

VALUE

0.0144
0.0250
4.00
4.00
0.0

. .
====================================================================

PROGIW1 RESULTS:
Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top Width
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft)

0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0

0.0
0.2
0.7
1.5
2.8
4.5
6.8
9.7

13.3
17.6

0.96
1.51
1.98
2.39
2.77
3.13
3~47

3.79
4.10
4.40

0.748
0.839
0.897
0.941
0.977
1.007
1.033
1.056
1.077
1.096

0.014
0.035
0.061
0.089
0.120
0.152
0.187
0.223
0.261
0.301

0.114
0.235
0.361
0.489
0.620
0.752
0.887
1.023
1.161
1.301

0.0
0.2
0.4
0.6
1.0
1.4
2.0
2.6
3.2
4.0

0.8
1.6
2.4
3.2
4.0
4.8
5.6
6.4
7 ;2
8.0

•.. • . J

==============================================~=====================

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986
Dodson & Associates, Inc., 5629 FM.1960 W., #314, Houston, TX 77069
(713) 440-3787. A manual with equations & flow chart is available •



-TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

April 20, 1995
CAMELBACK ROAD

REACH 86+35.41-RT TO 87+75.10-RT

====================================================================

PROGRAM INPUT DATA:
DESCRIPTION VALUE
------------------------------------------------------ --------~-----

Channel Bottom Slope (feet per foot) ••••••••••••••.•••••
Manning's Roughness Coefficient (n-value) •••.•••••••.••.
Channel Side Slope - Left Side (horizontal/vertical) ••••
Channel Side Slope - Right Side (horizontal/vertical) •••
Channel Bottom Width (feet) ••••••••••••••••••••••••.••••

0.0026
0.0250
4.00
4.00
0.0

======================~=============================================

PROGRAM RESULTS:
Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top Width
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft)

--------------------------------------------------------------------
0.1 0.0 0.41 0.318 0.003 0.103 . 0.0 0.8
0.2 0.1 0.64 0.357 0.006 0.206 0.2 1.6, 0.3 0.3 0.84 0.381 0.011 0.311 0.4 2.4

"',. 0.4 __ 0.7 1.02' 0.400 0.016 0.416 0.6 3.2
0.5 1.2 1.18 0.415 0.022 0.522 1~0 4.0
0.5 1.5 -"--1.26 0.422 0.025 0.575 1.2 4.4
0.6 1.9 , - 1.33 0.428 0.028 0.628 1.4 4.8
0.7 2.9 1.47 0.439 0.034 0.734 2.0 5.6
0.8 4'-1 1'-61 0.449 0.040 0.840, 2.6 6.4
0.9 5.7 1.74 0.458' 0.047 0.947 3.2 7.2

====================================================================
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986
Dodson & Associates, I~c., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. A manual with equations & flow chart is.available .

•



TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

April 20, 1995
CAMELBACK ROAD

REACH 87+75.10-RT TO 92+75.10-RT

====================================================================

PROGRAM INPUT DATA:
DESCRIPTION VALUE
------------------------------------------------------ ----------~---

Channel Bottom Slope (feet per foot) •.•••••••••.••••••••
Manning's Roughness Coefficient (n-value) •••••.••••.•••.
Channel Side Slope ~ Left Side (horizontal/vertical) •••.
Channel Side Slope - Right Side (horizontal/vertical) ••.
Channel Bottom Width (feet) •••••..••.••••••••.••••••••••

0.0092
0.0250
4.00
4.00
0.0

'.,-----------------------------------------------------------------------------------------------------------------------------------------
- .

,. ,

PROGRAM RESULTS:
Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top Width
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft)

--------------------------------------------------------------------

• 0.2 0.2 1.21 0.670 0.023 0.223 0.2 1.6
0.3 0.6 1.58 0.717 0.039 0.339 0.4 2.4

\tB) 0.4 1.2 1.91 '0.752 0.057 0.457 , 0.6 .3.2
0.4 1.7 2.07 0.767 0.066 0.516 0.8 3.6
0.5 2.2 2.22 0.780 0.076 0.576 1.0 4.0
0.6 3.6 ,2.50 0.804 0.097 0.697 1.4 4.8

. 0.7 5.5 2.77 0.825 0.119 0.819 2.0 5.6
0.8 7.8 3.03 0.844 0.143 ·--·0.943, 2.6 6.4
0.9 10:6' ~3:2'8 0.860 0.167 . 1.067 3.2 7 :2
1.0 14.1 3.52 0.875 0.192 1.192 4.0 8.0

====================================================================
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. A manual with equations & flow chart is available.
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TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

April 20, 1995
CAMELBACK ROAD

REACH 97+50-~ TO 125+00-~
f:r 10-

====================================================================

PROGRAM INPUT DATA:
DESCRIPTION

Channel Bottom Slope (feet per foot) •••••••••••••••.••••
Manning's Roughness Coefficient (n-value) ••••••••••.•. ~.

Channel Side Slope- Left Side (horizontal/vertical) ••••
Channel Side Slope - Right Side (horizontal/vertical) ...
,Channel Bottom Width (feet) •.•••••••••••••••••••••••••••

VALUE

0.0026
0.0250
6.00
4.00
0.0

====================================================================

PROGRAM RESULTS:
Depth Flow Rate yelocity Froude Velocity Energy-Flow Area Top·Width
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft)

--------------------------------------------------------------------
0.1 0.0 0.41 0.'322 0.003 0.103 0.1 1.0
0.5 1.5 1.19 0.420 0.022 0.522 1.3 5.0
0.6 .2.4 1.35 0.433 0.028 0.628 1.8 6.0, 0.7 3.7 1.49 0.444 0.035 0.735 2.5 7.0

"'.,.... 0.8 5.2 ... 1.63 0.454 0.041 0.841 3.2 8.0
0.9 7.2 1.76 0.463 0.048 0.948 4.1 9.0
1.0 9.5 1.89 0.471 0.056 1.056 5.0 10.0
1.1 12.2 2.02 0.479 0.063 1.163 6.1 11.0
1.2 15.4 2.14 0.486 0.071 1.271 7.2 12.0
1.3 19.1 2.25 0.492 0.079 1.379 8.5 13.0
1.4 23.2 2.37 0.498 0.087 1.487 9.8 14.0
1.5 27.9 2.48 0.504 0.095 1.595 11.3 15.0

====================================================================
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787~ A manual with equations & flow chart is available .

•.;)
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TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

April 20, 1995
CAMELBACK ROAD

REACH 125+00-RT TO 132+70.64-RT

====================================================~========.=======

PROGRAM INPUT DATA:
DESCRIPTION VALUE
--------------------------------------------------------------------
Channel Bottom Slope (feet per foot) ••••••••••••••••••.•.
Manning's Roughness Coefficient (n-value) ••••••••••.•.••
Channel Side Slope - Left Side (horizontal/vertical) •.•.
Channel Side Slope - Right Side (horizontal/vertical) •••
Channel Bottom Width (feet) ••••••••••••••••••••••••.•.••

0.0088
0.0250
6.00
4.00
0.0

===================================~================================

PROGRAM RESULTS_:_" < --c .-.-

Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top Width
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft)

0.8 9.6 2.98 0.831 0.138 0.938 3.2 8.0, 0.8 11.2 3.11 0.839 0.150 1.000 3.6 8.5
0.9 13.1 .3.23 . 0.847 0.162 1.062 4.1 9.0
1.0 17.3 3.46 0.862 0.186 1.186 5.0 10.0
1.5 51.1 4.54 0.923 0.319 1.819 11.3 15.0

=======================~============================================
TRAPEZOIDAL. CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.-3 (c) 198~

Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787~A.manualwith.equations & flow chart is available •

•"'_/
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Collector Swale Calculation Sheets
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TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

April 18, 1995
CAMELBACK ROAR

REACH 61+50-LT TO 63+43-LT

====================================================================

PROGRAM INPUT DATA:
DESCRIPTION

Channel Bottom Slope (feet per foot) .•••.•.••.•..••.....
Manning's Roughness Coefficient (n-value) •.•••••••.•••••
Channel Side Slope - Left Side (horizontal/vertical) ••••
Channel Side Slope'- Right Side (horizontal/vertical) •••
Channel Bottom Width (feet) ••••••••••••••••••.••••••••••

VALUE

0.0020
0.0250
4.00
4.00
0.0

====================================================================

PROGRAM RESULTS:
Depth '"Flow Rate Veloc;;ty Froude'Velocity::Energy Flow Area Top" Width
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft)

--------------------------------------------------------------------
0.1 0.0 0.36 0.279 0.002 0.102 0.0 0.8
0.2 0.1 0.56 0.313 0.005 0.205 0.2 1.6
0.3 0.3 ,0.74 0.335 0.008 0.308 "0.4 2.4, 0.4 0.6 0.89 ,0.351 0.012 0.412 ' 0.6 3.2

"'-, ~ 0.5 1.0 1.04 0.365 0.017 0.517 1..0 4.0
0.6 1.7 1.17 0.376 0.021 0.621 1.4 4.8

"0.7 2.5 1.30 0.386 0.026 0.726 2.0 5.6
0.8 "3.6 1.42 0.394 0.031 0.831 2.'6 6.4
0.9 5.0, 1.53 0.402, 0.036 ",0.936 3.2 7.2
1.0 6.6 1.64 0.409 0.042 1.042 4.0 8:0

====================================================================
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (cl' 1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440~3787. A manual with equations & flow chart is available .

•



TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

April 18, 1995
CAMELBACK ROAD

REACH 64+39.42-LT TO 74+45-LT

==============-======================================================

PROGRAM INPUT DATA:
DESCRIPTION

Channel Bottom Slope (feet per foot) •••••.••••••••.••..•
Manning's Roughness Coefficient (n-value) ••••••••••••.••
Channel Side Slope - Left Side (horizontal/vertical) ...•
Channel Side Slope - Right Side (horizontal/vertical) •••
Channel Bottom Width (feet) •••••••••••••••••••••••••••••

VALUE

0.0015
0.0250
4.00
4.00
0.0

----------------------------------------------------------------------------------------------------------------------------------------

PROGRAM RESULTS: _
Depth Flow Rate Velocity Froude. Velocity Energy Flow Area Top Width
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft)

!J
0.5 0.9 0.90 0.316 0.012 0.512 -1.0 4.0
0.6 1.5 1.01 0.325 0.016 0.616 1.4 .."'. 4.8---
0.7 2.2 1.12 0.334 0.020 0.720 - 2.0 5.6

,~ 0.8 3.1 _-.1.23 0.341 0.023 0.823 2.6 - 6-.4
0.9 4.3 1.33 0.348 0.027 0.927 3.2 7.2
1.0 5.7 1.42 0.354 - 0.031 1.031 4.0 8.0
1.1 7.4 -1.52 0.360 0.036 1.136 4.9 8.8
1.2 9.3 1.61 0.365 - . 0.040 1.240 5.8 - 9.6
1.3 11.5 1.69 0.370 0.045 1.345 6.8 10.4
1.4 14.0 1.78 0.375 0.049 1.449 7.9 11.2
1.5 16.8 1.86 0.379 0.054 1.554 9.0 12.0
1.6 20.0 1.95 0.383 0.059 1.659 10.3 12.8
1.7 23.4 2.03 0.387 0.064 1.764 11.6 13.6
1.8 27.3 2.10 0.391 0.069 1.869 13.0 14.4
1.9 31.5 2.18 0.394 0.074 1.974 14.5 15.2
2.0 36.2 -:c,.2.26 0.398 0.079 2.079 16.0 16.0

=====================================~===========================~==

TRAPEZOIDAL-CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986
Dodson & Associates, -Inc. , 5629 FM 1960 W. , #314, Houston, TX 77069
(713) 440-3787 • A manual with equations & flow chart is available.

•



TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

April 18, 1995
CAMELBACK ROAD

REACH 76+53.5-LT TO 81+97.43-LT

====================================================================

PROGRAM INPUT DATA:
DESCRIPTION VALUE
------------------------------------------------------ --------~-----

Channel Bottom Slope (feet per foot) •••••.•••••.•••..••.
Manning's Roughness Coefficient (n-value) ••••••••••••••.
Channel Side Slope - Left Side (horizontal/vertical) ••..
Channel Side Slope - Right Side (horizontal/vertical) •••
Channel Bottom Width (feet) ••••••••••••..••••••.•••••.•.

0.0015
0.0250
4.00
4.00
0.0

==~=================================================================

c ....... PROGRAM RESULTS:
Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top Width
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft)

-------------------------------------------------------~------------

• 0.8 3.1 1.23 0.341 . 0.023 0.823 2.6 6.4
0.9 4.3 1.33 0.348 - 0.027 0.927 3.2 7.2

~
1.0 5.7 1.42 0.354 ··0.031 1.031 4.0 8.0
1.1 7.4 1.52 .0.360 ---,0.036 1.136 4.9 .8.80·- __ ~ • __ , __ ._•.~.'

1.2 9. 3 ~
-- 1.61 0.365 ..- ·0.040 1.240 5.8 9.6

1.3 11.5 1.69 0.370 0.045 1.345 '6.8 10.4
1.4 14.0 1.78 0.375 ~,0.049 1.449 7.9 11.2
1.5 16.8 1.86 0.379,; 0.054· 1.554 9.0 12.0

====================================================================
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787." A manual with equations & flow chart is available •

•.,

(:.,~)



• TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

April 18, 1995
CAMELBACK ROAD

REACH 83+00-LT TO 84+32.5-LT

====================================================================

PROGRAM INPUT DATA:
DESCRIPTION VALUE
------------------~----------------------------------- --------------
Channel Bottom Slope (feet per foot) ••••••••••••••••••••
Manning's Roughness Coefficient (n-value} •••••••••••••••
Channel Side Slope - Left Side (horizontal/vertical) ....
Channel Side Slope - Right Side (horizontal/vertical) •• ~

Channel Bottom Width (feet} •••••••••••••••••••••••••••••.

0.0099
0.0250
4.00
4.00
0.0

_~•.f" ••

====================================================================

PROGRAM RESULTS:
Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top Width
(ft) (cfs) (fps) Number Head(ft) Head(ft} (sq ft):(ft)

--------------------------------------------------------------------
0.5 2.3 2.30' 0.811 0.082 0.582 1.0 4.0
0.6 3.8 2.60 0.836 - 0.105 0.705 1.4 . 4.8, 0.7 5.7 2.88 0.858 '0.129 0.829 2.0 5.6

..~:......~,.. :. 0.8 8.1 .3.15 0.877 0.154 0.954 2.6 .6.4---_.- _., .... ~--.....

1.080 7~20.9 11.1 3.41 0.894 0.180 3.2
1.0 14.7 3.65 0.910 0.207 1.207 4.0 8.0
1.1 18.9 3.89 0.925 0.235 1.335 4.9 '·8.8
1.2 23.8 4.13 0.938 0.264 1.464 5.8 . 9.6
1.3 29.5 4.35 0.951 0.294 1.594 6.8 10.4
1.4 35.9 4.57 0.963 0.325 1.725 7.9 11.2
1.5 43.2 4.79 0.974 0.356 1.856 9.0 12.0

====================================================================
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston,TX 77069
(713) 440-3787. A manual' with equations & flow chart is available .

•
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TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

April 19, 1995
CAMELBACK ROAD

REACH 100+00-LT TO 105+10-LT

======================================================-==============

PROGRAM INPUT DATA:
DESCRIPTION VALUE
-----------------------------------------------~------ --------------
Channel Bottom Slope (feet per foot) ••••••••.••••••...••
Manning's Roughness Coefficient (n-value) •••••••••••••••
Channel Side Slope - Left Side (horizontal/vertical) ••••
Channel Side Slope - Right Side (horizontal/vertical) ••.
Channel Bottom.Width (feet) •••••••••.•••••••••••••••.•••

0.0026
0.0250
4.00
4.00
0.0

====================================================================

PROGRAM RESULTS:
Deptii' Flow 'Rate'Velocity"'Froude-Velocity' 'Energy- Flow Area Top Width
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft)

0.1 0.0 0.41 0.320 0.003 0.103 0.0 0.8
0.2 0.1 0.65 0.358 0.006 0.206 0.2 1.6
0.3 0.3 0.84 0.383, 0.011 0.311 0.4 ' 2.4I 0.4 0.7 1.02 0.402 0.016 0.416 0.6 3.2

!ji.~;..":
0.5 1.2 1.19 0.417 0.022 0.522 1.0 ' 4.0. ---- --..._-........_.

0.430'0.6 1.9 1.34 0.028 0.628 1.4 4.8
0.7 2.9 1.48 0.441 0.034 0.734 . 2.0 5.6 .
'0.8 4.2 1.62 0.451 0.041 0.841 2.6 -.~. 6.4.. J -: ~ 0.9 " 5.7 1.75 0.460. r 0.048 ! 0.948 3.2 - '. 7.2
·1.0 7.5 1.88 0.468 0.055 1.055 4.0 8.0

==~=================================================================

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986
DodsoIl & Associates, .Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. A manual with equations & flow chart is available~

•; .' ...: j
'-/'
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<TRAPEZOIDAL CHANNEL ANALYSIS

RATING CURVE COMPUTATION

April 19, 1995
CAMELBACK ROAD

REACH 106+05-LT TO 108+00-LT

======================~=============================================

PROGRAM INPUT DATA:
DESCRIPTION

Channel Bottom Slope (feet per foot) •••••••••••••••••••.
Manning's Roughness Coefficient (n-value) •••••••••••.•.•
Channel Side Slope - Left Side (horizontal/vertical) ••••
Channel Side Slope - Right Side (horizontal/vertical) .••
Channel Bottom Width (feet) •••••••...•••...••...•.••..••

VALUE

0.0026
0.0250
4.00
4.00
0.0

- -...-
====================================================================

- PROGRAM RESULTS:
Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top Width
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft)

, 0.5 1.2 1.19 0.417 0.022 -0.522 1.0 4.0
0.6 1.9 1.34 0.430 - 0.028 0.628 1.4 -4.8

"::~~{:/' 0.7 2.9 1.48 0.441 0.034- 0.734 2.0 5.6
0.8 4.2 1.62 0.451 0.041 --.-. 0.841 2.6 6.4
0.9 5.7 1.75 0.460 0.048 0.948 3.2 7.2
1.0 7.5 1.88 0.468 -0.055 1.055 4.0 8.0

==============:=====================================================. -
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787.' A manual with equations & flow ~hart is .available .

•



_ ,< ,-"' TRAPEZoiDALCHANNEt"ANALYsfs >,,

RATING CURVE COMPUTATION

April 19, 1995
CAMELBACK ROAD

REACH 108+00-LT TO 109+00-LT

====================================================================

PROGRAM INPUT DATA:
DESCRIPTION VALUE
------------------------------------------------------ ----~---------

Channel Bottom Slope (feet per foot) ••••••••••••••••••••
Manning's Roughness Coefficient (n-value) •••••••••••••••
Channel Side Slope - Left Side (horizontal/vertical) ••••
Channel Side Slope - Right Side (horizontal/vertical) •••
Channel Bottom Width (feet) •••••••••••••.•.•••..•.•.•..•

0.0077
0.0250
4.00
4.00
0.0

====================================================================

PROGRAM RESULTS:
Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top Width
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft)

====================================================================

0.6
0.7

3.3
5.0

2.29
2.54

0.737
0.756

0.082
- 0.100-

-0.682
0.800

1.4
2.0

4.8
- 5.6

•

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986
Dodson« Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787~ A manual with equations « flow chart is available •
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TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

April 19, 1995
CAMELBACK ROAD

REACH 109+00-LT TO.113+00-LT

====================================================================

PROGRAM INPUT DATA:
DESCRIPTION

Channel Bottom Slope (feet per foot) •••••••••.••.•••••••
Manning"'s Roughness Coefficient (n-value) •••••••••••••.•
Channel Side Slope - Left Side (horizontal/vertical} ••••
Channel Side Slope - Right Side (horizontal/vertical) •••
Channel Bottom Width (feet) ••••••••••••••••••••.••••••..

VALUE

0.0026
0.0250
4.00
4.00
0.0

===========~======================================================~=

PROGRAM RESULTS:
Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top Width
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft)

----------------------------------------------~---------------------

• 1.0 7.5 1.88 0.468 0.055 1.055 4.0 8.0
1.1 9.7 2.00 0.476 - 0.062 1.162 4.9 8.8

fj} 1.2 12.3 2.12 0.483 0.070 1.270 5.8 9.6-',-:-:, .;,'

1.3 __15.2 2.24 0.489 0.078 _1.378 6.8 10.4' -

1.4 -18.5 2.35 0.495 0.086 1.486 7.9 11.2
1.5 22.2 2.46 0.501 0.094 1.594 9.0 12.0

"====================================================================
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787~· A manual with equations & flow chart is available.

\ .
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April 19, 1995
. CAMELBACK ROAD

REACH 113+00-LT TO 114+00-LT

====================================================================

PROGRAM INPUT DATA:
DESCRIPTION VALUE
--------------------------------------------------------------------
Channel Bottom Slope (feet per foot) ••••••.•••••••••••.•
Manning~sRoughnessCoefficient (n-value) •••••••••••••••
Channel Side Slope - Left Side (horizontal/vertical) •••.
Channel Side Slope - Right Side (horizontal/vertical) •••
Channel Bottom Width (feet) •••••••••••••••••••••••••••••

0.0077
0.0250
4.00
4.00
0.0

=====================================================-===============

PROGRAM RESULTS=- ' .. -. .... _., ·"',c._ .-y,,,-",' ••.,

Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top Width
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft)

7)-
0.6 3.3 2.29 0.737 0.082 0.682 ' 1.4 4.8
0.7 5.0 2.54 0.756 0.100- ,0.800 2.0' 5.6
0.8 .7.1 2.78 0.773 0.120 0.920 2.6 .' 6.4
0.9 __,., __-,- 9.8 ,_ 3.00 0.789 ;0.140 1.040 3.2 7.2

".. 1.0 12.9 3.22 0.803 0.161 ' 1.161 4.0 8.0
. 1.5 .. 38.1 4.22 0.859 0.277 '1.777 '" 9.0 ' 12.0

==~========================~=======================================~

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986
Dodson & "Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787~ A manual with equations & flow chart is available~

•
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•.c,~••c ...-."-.--.--~,,-.•-~,.c --,".-., ----"!!!AJ~i~~~~tRk~~~u~~·~B~~-~.,.---~,"".~~..~,",'-,-,,-~~~
April 19, 1995.
CAMELBACK ROAD

REACH 114+00-LT TO 116+80-LT

====================================================================

PROGRAM INPUT DATA:
DESCRIPTION

Channel Bottom Slope (feet per foot) ••••••••••••••••••••
Manning's Roughness Coefficient (n-value) •••••••••••••••
Channel Side Slope - Left Side (horizontal/vertical) ••••
Channel Side Slope - Right Side (horizontal/vertical) •••
Channel Bottom Width (feet) ••••••••• ~ ••••••••••••••.••••

VALUE

0.0026
. 0.0250
4.00
4.00
0.0

====================================================================

'PROGRAM RESULTS:
Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top Width

(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft)
---------------------------------------------------~----------------

1.0
1.2
1.3

. 1.4
1.5
1.6
1.7
1.8
1.9
2.0

. 7.5
12.3 ,
15.2

" __.18.5 ,
22.2
26.4
31.0
36.1
41.7
47.8

1.88
2.12
2.24
2.35
2.46
2.57
2.68
2.78
2.88
2.98

0.468
0.483
0.489
.0.495
0.501
0.506
0.511
0.516
0.521
0.526

0.055
0.070
0.078
0.086
0.094
0.103
0.111
0.120
0.129
0.138

1.055
1.270
1.378

, 1.486
1.594
1.703
1.811
1.920
2.029
2.138

4.0
5.8
6.8

. ""7.9
9.0

10.3
11.6
13.0
14.5
16.0

8.0
9.6

10.4
11.2
12.0
12.8
13.6
14.4
15.2
16.0

====================================================================
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER'PROGRAM, Version 1.3 ,(c) 1986
Dodson & Associates, Inc., 5629 FM 1960W., #314, Houston,TX 77069
(713) 440-j787. A manual with equations & flow chart is available.
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April 19, 1995
CAMELBACK ROAD

REACH 117+14-LT TO 121+00-LT

====================================================================

PROGRAM INPUT DATA:
DESCRIPTION

Channel Bottom Slope (feet per foot) ••••••.••••••.•..••.
Manning's Roughness Coefficient (n-value) •••••••••••.•••
Channel Side Slope - Left Side (horizontal/vertical) .•••
Channel Side Slope - Right Side (horizontal/vertical) •••
Channel Bottom Width (feet) •••••••••••••••••••••••••••••

VALUE

0.0026
0.0250
4.00
4.00
0.1

----------------------------------------------------------------------------------------------------------------------------------------

PROGRAM RESULTS:
Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top Width
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft)

I
0.4 0.7 1.04 0.404 0.017 0.417 0.7 3.3
0.5 1.3 1.20 0.419 0.022 0.522 1.0 4.1
0.6 2.0 1.35 0.432 0.029 0.629 1.5 4.9

'-,!tl".'. 0.7 3.0 ....... 1.50 0.443 0.035 0.735 2.0 5.7
0.8 4.3 1.64 0.452 0.042 0.842 2.6 6.5
0.9 5.9 1.77 0.461 0.049 0.949 3.3 7.3
1.0 7.8 "1.89 0.469 0.056' 1.056 4.1 8.1

.==~=================================================================

TRAPEZOIDAL. CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.-3 (c) 1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. A manual with equations & flow chart is.available.

\

\
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April 19, 1995
CAMELBACK ROAD

REACH 121+00-LT TO 126+00-LT

====================================================================

PROGRAM INPUT DATA:
DESCRIPTION VALUE
---------------------~-------------------------------- --------------
Channel Bottom Slope (feet per foot) •••...••...••••...••
Manning's Roughness Coefficient (n-value) •••..••.•••••..
Channel Side Slope - Left Side (horizontal/vertical) ....
Channel Side Slope - Right Side (horizontal/vertical) .••
Channel Bottom Width (feet) •••••••••••••••••••••••••••••

0.0080
0.0250
4.00
4.00
0.1

====================================================================

PROGRAM RESULTS:
Depth Flow Rate Velocity FroudeVelocity Energy Flow Area Top Width
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft)

--------------------------------------------------------------------

• 0.4 1.2 1.82 0.706 0.051 0.451 0.7 3.3
0.5 2.2 2.10 0.732 0.069 0.569- 1.0 . 4.1

1-'.0) 0.6 .3.6 2.37 0.754 0.087 0.687 . 1.5 4.9
"-(:.--.' 0.7 5.3 .2.62 0.773 0.106 0.806 2.0 5.7

0.8 7.5 2.86 0.790 0.127 0.927 2.6 6.5
0.9 10.3 3.09 0.806 0.148 1.048 3.3 7.3
1.0 13.6 3.31 0.820 0.170 1.170 4.1 8.1

====================================================================
,TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787~ A manual with equations & flow chart is :available •

•'~'/
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April 19, 1995
CAMELBACK ROAD

REACH 126+00-LT TO 127+00-LT

====================~===============================================

PROGRAM INPUT DATA:
DESCRIPTION

Channel Bottom Slope (feet per foot) ••••••••••••...•••••
. Manning's Roughness Coefficient (n-value) •••...•••••••••
Channel Side Slope - Left Side (horizontal/vertical) ••••
Channel Side Slope - Right Side (horizontal/vertical) •••
Channel Bottom Width (feet) •••••••••••••••••••••••••••••

VALUE

0.0096
0.0250
4.00
4.00
0.1

====================================================================

PROGRAM~ RESULTS:'~ oW .~- ,"- --~"---.--- --~--- - •• "-... ,"- --•• - ."0 --'.'

Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top Width
(ft) (cfs)' (fps) Number Head(ft) Head(ft) (sq ft) (ft)

• 0.5 2.4 2.30 0.802 0.082 0.582 1.0 4.1
0.6 3.9 '2.59 0.826 0.104 0.704 1.5 4.9

\.;) 0.7 5.8 2.87 0.847 0.128 0.828 2.0 5.7
0.8 8.3 3.13 0.866 0.152 0.952 2.6 6.5
0.9 11.3 3.38 0.883 0.178 1.078 3.3 7.3
1.0 14.9 3.63 0.898 0.204 1.204 4.1 8.1
1.2 24.0 4.09 0.925 0.260 1.460 5.9 9.7

-'. 1.3 29:7 4.31 0.938'''- 0.289' ,. '1.589 6.9 10.5
1.4 36.1 4.53 0.949 0.318- 1.718 8.0 11.3
1.5 43.4 4.74 0.960 0.349 1.849 9.1 12.1

======================================================~======~======

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3' (c) 1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. A manual with equations & flow chart is available •

•
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April 19, 1995
CAMELBACK ROAD

REACH 127+00-LT TO 131+00~LT

- .
====================================================================

~ROGRAM INPUT DATA:
DESCRIPTION VALUE
---------------------------------------------~-------- --------------
Channel Bottom Slope (feet per foot) .•••••••••••..••••.•
Manning's Roughness Coefficient (n-value) •••••••...••. ~.

Channel Side Slope - Left Side (horizontal/vertical) ••••
Channel Side Slope - Right Side (horizontal/vertical) •••
Channel Bottom Width (feet) •.••••••.•••••••••••.••••••••

0.0046
0.0250
4.00
4.00
0.1

====================================================================

--------------------------------------------------------------------

- ~"- PROGRAM RESULTS:
Depth Flow Rate velocity Froude Velocity Energy Flow Area Top Width
(ft) (cfs) -(fps) Number Head(ft) Head(ft) (sq ft) (ft)

, 0.5
0.6
0.7
0.8
0.9
1.0
1.1
1.2
1.3 ,
1.4
1.5

1.7
2.7
4.0
5.7
7.8

10.3
13.2
16.6
20.6
25.0
30.0

1.59
1.80
1.99
2.17
2.34
2.51
2.67"
2.83
2.98
3.13
3.28

0.555
0.572
0.586
0.599
0.611
0.622
0.632
0.641
0.649
0.657
0.665

0.039
0.050
0.061
0.073
0.085
0.098
0.111
0.124
0.138
0.152
0.167

0.539
0.650
0.761

"" 0.873
0.985
1.098
1.211
1.324
1.438
1.552
1.667

1.0
1.5
2.0
2.6
3.3
4.1
4.9
5.9
6.9
8.0
9.1

4.1
4.9
5.7
6.5
7.3
8.1
8.9
9 ~ 7-

iO.5
11.3
12.1

•

===================================================================?
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 - (c) 1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787~ A manual with equations & flow chart is available.-
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)\""",~ ",,-.~. -,~- ... ---_.' RATING CURVE COMPUTATION' . .' .

April 19, 1995
CAMELBACK ROAD

. REACH 131+00-LT TO 132+60-LT

====================================================================

PROGRAM INPUT DATA:
DESCRIPTION VALUE
------------------------------------------------------ ------~-------

Channel Bottom Slope (feet per foot) .•.•........•.......
Manning's Roughness Coefficient (n-value) .
Channel Side Slope - Left Side (horizontal/vertical) .
Channel Side Slope - Right Side (horizontal/vertical) .
Channel Bottom Width (feet) ............••............•..

0.0095
0.0250'
4.00
4.00
0.1

----------------------------------------------------------------------------------------------------------------------------------------•• - • .' •• - _. - _. - - - • - _._.' - • __ • __••• _ .0_" ,_ ". _ ••• ~ _. _. • _ '",.__ • __ • _ • •

-- PROGRAM RESULTS:
Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top Width
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft)·

.;.

I
0.6 3.9 2.58 0.822 0.103 0.703 1.5 4.9
0.7 5.8 2.85 0.843 0.126 0.826 2.0 5;7
0.8 8.2 3.11 0.861 0.151 0.951 2.6 6.5 ..

.. 0.9 11.2 3.37 0.878 0.176 ·"1.076 3.3 7.3
1.0 14.8 3.61 0.893 0.202 1.202 4.1 8.1
2.0

-.. - ..
92.4 5.70 1.002 0.505 2.505 16.2 16.'1:·

c ••·... _.• e"P-"-'. .' - -. .-.-.
====================================================================
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. A manual with equations & flow chart is available.
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TRAPEZOIDAL CaANNEL ANALYSIS
RATING CURVE COMPUTATION•..--..:::

i;;.:-"" '" .'

April 19, 1995
CAMELBACK ROAD

REACH 132+70 TO 133+62.05-LT
. '.

==========~=========================================================

PROGRAM INPUT DATA:
DESCRIPTION VALUE
--------------------------------------------------------------------
Channel Bottom Slope (feet per foot) ••••••••.•••••••••••
Manning's Roughness Coefficient (n-value) ••••••••••••.••
Channel Side Slope - Left Side (horizontal/vertical) ••••
Channel Side Slope - Right Side (horizontal/vertical) •••
Channel Bottom Width (feet) •••••••••••••••.•••••••••••••

0.0015.
0.0250
4.00 "
4.00,
0.1

====================================================================

PROGRAM RESULTS: ~,_._'--

Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top Width
(ft) (~fs) (fps) Number Head(ft) Head(ft) (sq ft) (ft):

:::---------------------------------------------------------------------. ,

1.5 17.1 1.87 0.380 0.054 1.554 9.1 12.1'
1.6 20.3 1.95 0.384 0.059 1.659 10.4 12.9., 1.7 23.9 2.03 0.387 0.064 1.764 ' 11.7 13.7'... -<I ... ~-:...

':..::.... -:. 1.8 27.8 2.11 0.391 0.069 ' ·-1.869 '13'.1 14.5:
1.9 '32.0 2.19 0.395 . 0.074 1.974 14.6 15.3'
2.0 '''36.7 2.27 0.398 0.080 2.080 16.2 i6.1~

_ ."._ •• 4·...

----------------------------------------------------------------------------------------------------------------------------------------
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986
Dodson « 'Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. A manual with equations « flow chart is available.

\
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• TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

April 21, 1995
CAMELBACK ROAD

~, SPi "\IoJO~ f:'a~ c. hQ.ru.e+'a'\S~~
. . '. .

====================================================================

PROGRAM INPUT DATA:
DESCRIPTION

Channel Bottom Slope (feet per foot} •••••••••••••••••.••
Manning's Roughness Coefficient (n-value} •••••••••••••••
Channel Side Slope - Left Side (horizontal/vertical) ••.•
Channel Side Slope - Right Side (horizontal/vertical} •••
Channel Bottom Width (feet) •••••••••••••••••••••••••••••

VALUE

0.2500,
'0.0150
12.50
12.50
10.0 .

. '.====================================================================

PROGRAM RESULTS:
Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top Width

~~;\,~ t~T~~::~ ~~::~~ ~:~~~_~~::~_~:~~~::~_~:~~~::~__~~~_::~_~~~ __~::~
0.1 11.2 9.94 5.841 1.535 ' 1.635 1 .. 1 12.5
0.11 ,.

13.2 '·10.53 5.926 ,1.723 1.833 1.3 12.7, O.lt 15.3 11.10 6.004 1.913 2.033 1.4 13.0
;.;:'" 0.1) 17.6' -.11.64 . 6.076 ._-.... 2.105 2.235 1'.5 ' . 13.2- '.- ..- ...........

S+q,c:n+to -Lt +0 0.14 20.0 12.17 6.143 - 2.299 2.439 1.6 13.5

~+o.."11t3."oL-t 0.15 22.6 12.67 6.206 . ,---- 2.494 2.644 1.8 13.7
~.Ist . 23.1 12.77 6.218 ' 2.534 2.686 1.8 13.8

S+CA.. 1 lff1G- Li -to~ .I~ 25.3 -13.16 6.265 . 2.691 2.851 1.9 14.0
S+4. 14 i-44-L.1'" 0-:.2.11 28.1 13.64 6.320 -2.889 3.059 2.1 14.2

.. .~.18 31.1 14.10 6.373 3.088 3.268 2.2 14.5
~to.. I.! a..-4-CSo- Lot To (}--.2 .I~~ 31".7 14.19 6.383 - 3.128 3.310 2.2 14.5
ste. I H. reo-Lot (h.2 :183 32.0 14.24 6.388 3.148 3.331 2.2 14.6,
sto.. 1141+5S-Lot +o.~ .N 34.2 ' -14.55 6.423 3.288 3.478 2.4 1~.7 .
Sr<O. 1\ Co t8S-Lt '0":-2 .lqS; -36.0 -- 14.79 6.450 3.399 3.594 2.4 ' , ~4.9

.... -"'."

•• _ ~.' t" . •

==========================-====~=====================================

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1985
Dodson & Associates, Inc., 5629 FM 1960 w., #314, Houston, TX 77069
(713) 440-3787. A manual with equations & flqw chart is available •

•



~~-i~'~~~;'~:;"~d!!fF-'~~~~~~~~~'--:;F:i~'"':~~"'-'""':;"'--C-"";tf-:"';:;'~;":~."=;".~'~7;~~~~':C:~
"1

TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

April 21, 1995
CAMELBACK ROAD

~ S-P:\\I.AlC4.~ AdC03 c~~ertsi;~

===============================================~====== ============== .

PROGRAM INPUT DATA:
DESCRIPTION

Channel Bottom Slope (feet per foot) •••••••••••••••••••.
Manning" s Roughness Coefficient (n-value) ••••••••••' ~ .'•••
Channel Side Slope - Left Side (horizontal/vertical) ••••
Channel Side Slope - Right Side (horizontal/vertical) •••
Channel Bot.tom Width (feet) ••••• '•••••••••••••••••••••••.

VALUE

o~ 2500,:
0.0150

12.50
12.50
,5.0

=============.=:;::;:.=..:;=.~=.:;.~=.==;;:::=.7=_:=~.~===~======= =========================

PROGRAM RESULTS:
~:\\~ L~fi~ Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top Width
. (ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft)
;t~ tOSi-OS -<-+ ;-0 ---------------------------------------------------------------~----
s+: 6~t,(J-& ..'t • C>·f)8 4.0 8.29 5.581 1.068· 1.148 0.5 7
~ Qo ...s~ (h..J.o.o 4.9 8.88 5.678 1.22 1 31 7.2
.~t:·,::;:,.«;-Lt +0· .,' 0.1 5.9 9.44 5.765 1.385 1.485 0.6 7.5
'jf~S8.S ',. 0.12.1 9.1· .. 10.83 5.965 --·1.821 1.948 0.8 8.2

0.1 tt 10.8' '11.4.4 6.048 . 2.033 2.173 0.9 8.5
.' . --·0.15 12.311.90 6.107 --2.197 2.347 1.0 8.7
l(st ~~:+~,5~~--(h.zJ~ 13.812.33 6.162 2.363 2.523 1.1 '9.0
l~~<?,!~.s ·--:·,~D.J(Q\14.0 ·-··12~38' 6.167 2.379 2.540 1.1' 9.0

==========.===~==~==============================~===================
, TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986

Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
., (713) 440-3787 ~"A manual with equations & flow chart is available.

• ,. ~.. _ .". " •• ' • • 0 :-.. • •
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APPENDIX I

Depth of Flow Calculation Sheets for the Intersection
of 129th Avenue and Camelback Road



TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

April 26, 1995
CAMELBACK ROAD

ESTIMATE DEPTH OF FLOW AT 129TH AVE CHANNEL BREAK

=============================================~======== ==============

PROGRAM INPUT DATA:
DESCRIPTION

Channel 'Bottom Slope (feet per foot) •••••••••••••.••.••••• '
Manning's Roughness Coefficient (n-value) ••••••••••••.•••
Channel Side Slope - Left Side (horizontal/vertical) ••••
Channel Side Slope - Right Side (horizontal/vertical) •••
Channel Bottom Width (feet) •••••••••••••••••••••••••••••

VALUE

0.0026
0.0150

39.00
20.00, .
, 0.0

====================================================================. . .

. PROGRAM RESULTS:
Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top Width·
(ft) (cfs) (fps) Number Head(ft) Head(ft} (sq ft) (ft)

0.5 14.8 2.01 0.709 0.063 0.563 7.4 29.5
0.55 19.1 2.14 0.720 0.071 0.621 8.9 32.5',S (h..6tl-5b 20.1 2.17 0.723 :.. 0.073 0.633 9.3 33.0·"i':', >.,

"'ii" ,..~___ ~(h-9.o.s7 .~ 21.1 2.20 --0.725 .-"- 0.075 0.645 9.6 33.6
;-a-..6o.sS 22.1 2.22 0.727

..

0.077 0.657 9.9 34.2
""9-,..60 -S<r 23.1 2.25 0.729 '0.078 0.668 10.3 ..:34.8
- -

=======~=====================~======================================
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986
Dodson & Associates, Inc.,' 5629 FM 1960 W., #314, Houston,· TX 77069
(713) 440-3787. A manual with equations & flow chart is available.

Est.--.~te. ~,~ ~p\\-.. ',N €a.~~\6.~R· ~cD.J d+ ,~'~rs~~~\~ LO~~ li.G th f:W~' .
. ~ __ ,.qc:r.. bftoo-\!o--\- 1~.(.-~ , 1oo~ear c:..\)~t f"~ ~~~ C~~\"'\~\. '... ., s.: -, . G,\)ee-o. • ~,~ ,\Y\ \J;..... ~;~ d.~"" C'..'\-: ~teQ.I.l~;'·\.i""me~~~~~ t.(.t:6trea.~o~ 12.~i\-- ~.~~
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APPENDIX J

Irrigation Siphon Calculation Sheets
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• PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

May 4, 1995
CAMELBACK ROAD

PROPOSED 15"CMP AT STA. 25+87-46LT

=====================.===============================================

PROGRAM INPUT DATA:
DESCRIPTION VALUE

Culvert Diameter (feet) •...........•...••.•...••........
FHWA Chart Number (1, 2 or 3) ......••........•...•.......
Scale Number on Chart (Type of Culvert Entrance) •..•...•
Manning's Roughness Coefficient (n-value) .•.....•.......
Entrance Loss Coefficient of Culvert Opening•••••.••..••
Culvert Length .( feet) ..•.•••••••.••••.•••••..•.••.......
Culvert Slope (feet per foot) .•...............•.........

1.25
2
1
0.0240
0.50·"

55 ... 0 :
0.01,40

====~~==============================================================

. . .. ~

---~~~~----------------------------------------------- --------------

PROGRAM RESULTS:
Flow Tailwater
Rate Depth

(cfs) (ft)

Headwater (ft) Normal Critical Depth at O~tlet

Inlet OUtlet Depth Depth Outlet Veloc~ty

Control Control (ft) (ft) (ft) (fps)

3~67

5~75

0.79
0..99

0.70
0.99

0.79
1.25

0.74
2.52

1.03
1.77

0.53
0.75

3.0
6.0

Gl ,() .-::.
~tO()":;

====================================================================
PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 CopyrightU:)1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX.77969
(713) 440-3787. All Rights Reserved.

••

----_._---.
ROADWAY ELEVATION : )'1 ?--(P (II)

____(tI) 80:---

5.50 - FALL/La

5. o. OIl.! ~"It:"i
La. SS

.: .: i



APPENOIX L

15" CMP Culvert Performance Calculations

: .

. ,

..
" .'}


