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1 INTRODUCTION

1.1 Purpose

The purpose of this drainage report is to present the drainage concept, criteria,
methodology and analysis, both on-site and off-site, in support of the proposed
roadway improvements on Higley Road, from the East Maricopa Floodway (EMF) to
1370 feet north of the Roosevelt Water Conservation District (RWCD) lrrigation Canal.

The project is being designed for the Town of Gilbert, (TOG Project #5T097) and will
widen the existing roadway according to the Town’s major arterial section, which
consists of a 94’ wide urban street section with a 16’ raised median. In addition to the
roadway improvements, the existing bridges over the EMF and the RWCD Irrigation
Canal will also be widened on the east and west sides to accommodate the new
arterial section.

This report will address the recommended drainage improvements, associated with
the proposed roadway. The purpose of the drainage report is to address the following
issues:

o Establish drainage design criteria and concepts.
o Evaluate off-site and on-site flows that will impact the project.

e Document engineering solutions that minimize impacts to surrounding
properties and control rainfall runoff. -

¢ Identify FEMA floodplain designations.

¢ Evaluate impacts to the water surface elevations within the EMF due to the
bridge widening.

e Analyze scour in the EMF associated with the new piers.

This drainage report summarizes the drainage concept; analysis and design for the
100% plan submittal. Recommendations for drainage improvements include the
construction of concrete scuppers and curb opening inlets and pipes to collect and
convey storm water runoff to existing retention basins and proposed storm water
storage trenches located along Higley Road.
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Criteria for the design and analysis of the proposed drainage improvements are based
on the Town of Gilbert Public Works and Engineering Standards and Details.
Hydrologic and hydraulic calculations were performed according to the methodology
and procedures outlined in the Drainage Design Manual of Maricopa County, Volumes
1 and 2.

Included in the appendices are the drainage area maps, off-site and on-site peak flow
computations, EMF hydraulics, EMF scour calculations, scupper and catch basin
analyses and the retention design calculations.

2 LOCATION

This project is located within the limits of the Town of Gilbert, Maricopa County,
Arizona. Specifically, this portion of Higley Road is the section line of Sections 10 and
11, Township 2 South, Range 6 East of the Gila and Salt River Base Meridian,
Maricopa County, Arizona. The drainage improvements on Higley Road extend from
just south of the bridge over the East Maricopa Floodway to 1370 feet north of the
Roosevelt Water Conservation District Irrigation Canal. The project location is shown
in Figure 1, Project Location Map.

3 SITE CONDITIONS AND PROPOSED DEVELOPMENT

Existing portions of Higley Road between Germann Road and Queen Creek Road
have been widened to the arterial section standards as a part of the residential
developments in the area. The portion of Higley Road included in this project is
currently one lane northbound and southbound, including the existing bridge. Along
the west side of Higley Road, north of the EMF Bridge to the project limits, several
single parcels within a County Island border the site. On the northeast leg of the
project another parcel within County jurisdiction is located just north of the bridge. The
northeast project improvements will tie into existing improvements constructed with the
single-family residential development of Windmill Ranch. The limit of improvements to
Higley Road will extend just south of the bridge and tie into existing full street
improvements constructed with the commercial development, Higley Pavilion Phase |,
on the west side of Higley Road and the single-family development, Coronado Ranch,
on the east side of Higley Road.

The new roadway will generally include three lanes of traffic in each direction
comprised of an 11.5-foot inside lane, two 11-foot outside lanes, a 5.5-foot bicycle lane
and a raised median. One concrete scupper and three catch basins are designed to
capture pavement drainage to minimize flow-spread widths and to convey the storm
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water to the existing retention basins and proposed storm water storage trenches per
the Town of Gilbert Public Works and Engineering Standards and Details.

4 FEMA FLOODPLAIN CLASSIFICATION

4.1 FEMA Studies

The Federal Emergency Management Agency (FEMA) has developed Flood
Insurance Rate Maps (FIRM) within the project watershed. The project location of
Higley Road, from the EMF Bridge to 1370 feet north of the RWCD Canal is located in
panel 2690, Map No. 04013C2690H for Maricopa County, Arizona and Incorporated
Areas, revised September 30, 2005. Refer to Figure 2 for the latest FEMA FIRM map
of the project area. The majority of the project area is located in Shaded Zone X on
the FIRM panel.

Shaded Zone X is defined as: “Areas of 0.2% annual chance flood; areas of 1%
annual chance flood with average depths less than one foot or with drainage areas
less than one square mile; and areas protected by levees from 1% annual chance
flood.”

Contained within the EMF right-of-way is the Flood Zone A. The only improvements
within the EMF channel will be the widening of the bridge piers to the east and west of
the existing piers.

5 OFF-SITE DRAINAGE

The existing topography in this area gradually slopes to the northwest. Due to the
development adjacent to the roadway improvements, a majority of the off-site runoff
south of the bridge that would have impacted the road has been retained within the on-
site improvements as required by the Town. North of the bridge, the construction of
the EMF and the irrigation canal has blocked off-site flows that would impact the
roadway and the County parcel on the east side of Higley Road. The construction of
curb and gutter will help to reduce any ponding in the parcels northwest of the bridge
by containing the runoff generated within the roadway. The Higley Road improvements
will have no negative drainage related impacts to the adjacent properties. The only
significant off-site drainage feature within the project limits, the East Maricopa
Floodway, will be discussed further within the following sections.
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5.1 Background

The East Maricopa Floodway (EMF) is one of the major regional outfalls for the
eastern Maricopa County cities. In 1999, HNTB Corporation, under contract with the
Flood Control District of Maricopa County, assessed the conveyance capacity of the
entire EMF for three 100-year discharge rates: the original design discharges; the
future discharges under the future land use in the watershed; and the existing
discharges under the 1999 land use. One of the objectives of HNTB’s study was to
develop the HEC-RAS models to determine the existing channel performance for the
three 100-year discharge rates.

The total EMF project is divided into six reaches from the downstream end at Gila
River (Reach 1) to the upstream end at Princess Park (Reach 6). The portion of the
EMF that contains the Higley Road Bridge is within Reach 4. Within this portion of
Reach 4, the EMF is a trapezoidal earthen channel with an approximate top width of
200 feet. The EMF channel crosses Higley Road at a 40-degree skew and flows in a
southwesterly direction. The existing HEC-RAS analysis included modeling for the
existing Higley Road Bridge. ‘

Due to the bridge improvements included in this project, revisions to the existing model
were performed to verify that the pier extensions to the east and west sides of the
bridge will not adversely impact the water surface elevations or freeboard under the
bridge. The Flood Control District of Maricopa County has provided the HEC-RAS
analyses developed by HNTB. Based on direction from FCDMC in a telephone
conversation on April 22, 2008, the 100-year design flow of 6,900 cfs is the flow
analyzed to determine the freeboard that will be provided with the new bridge
improvements.

5.2 Hydraulic Modeling

As mentioned in the previous section, the Flood Control District of Maricopa County
provided AZTEC with the existing HEC-RAS analysis to modify for the proposed
bridge improvements. The hydraulic modeling was performed using the U.S. Army
Corps of Engineers’ HEC-RAS program, Version 3.1.3. Due to changes in the new
versions of the program, the existing model that was obtained did not run properly
because there was not a distance from the upstream cross-section to the bridge deck.
The existing model was adjusted by changing the distance to 0.1 feet and offsetting
that value in the bridge deck width. Once these changes were completed the model
ran properly. Another change that was made to the existing model was to the pier
widths. The existing model had the width of the piers set at 1.49 feet, though the
existing piers are 2 feet wide. The adjustments were made to the piers for the Higley
Road Bridge and a copy of the existing model was then created to modify with the new
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bridge information. This modified “existing” model serves as the base model for this
project and is referred to hereafter as the “base model”.

Improvements to the bridge will include widening of both the east and west side of the
bridge and extending the piers for the additional deck width. The base model was
modified to include the new width of the bridge. Due to the changes in the Version 3
HEC-RAS, the cross-sections immediately upstream and downstream of the bridge
needed to be moved out of the bridge deck. New cross-sections were created
upstream and downstream of the bridge and were adjusted to match with the existing
ground profile provided in the FCDMC HEC-RAS based model.

Higley Road is a normal crown section. Due to the widening of the roadway section,
the low chord of the bridge will be lowered by 0.48 feet. These changes were also
added to the HEC-RAS analysis to determine the provided freeboard.

Once the base model was modified, the proposed conditions model was computed
and the results were compared to the base model results for the 6,900 cfs 100-year
design flow. As the results show in Appendix A, the water surface elevation impacts at
the bridge and immediately upstream and downstream of the bridge are insignificant,
all are less than 0.1 feet increase. With the bridge at River Mile 13.954 the water
surface elevations tie back into the base model upstream at River Mile 14.754 and
downstream at River Mile 13.911.

The freeboard was determined based on the proposed conditions with the EMF under
the Higley Road Bridge. The freeboard required, as stated by FCDMC, is the greater
of 2.0 feet or 0.2*He for subcritical flows, where He is the specific energy head. The
freeboard provided at the upstream section of the bridge is 2.50 feet and the freeboard
provided at the downstream section of the bridge is 2.91 feet, exceeding the freeboard
requirements. The results of the HEC-RAS analysis and the freeboard calculations
have been provided in Appendix A.

5.3 Scour Analysis

The hydraulic data that was used for the analysis was provided by the Flood Control

District of Maricopa County (District) in an email from Mr. Waskowsky dated April 30,
2008. Per subsequent discussions with the District and reviews of scour calculations
by the District, the 100-year design flow of 6,900 cfs and the 500-year flow of 11,730
cfs (1.7 x 6,900) were selected.

The Drainage Design Manual for Maricopa County (DDMMC), Hydraulics, outlines the
District’'s scour estimating methodology. The Chapter 11 (draft), Sedimentation, is
dedicated to outlining the District’s erosion and sedimentation procedures. Six forms
of scour were considered or analyzed for this reach of the EMF in the vicinity of the
Higley Road Bridge; long term degradation, general scour, local scour, bend scour,
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bed-form scour and scour due to low flow incisement. The following sections provide
discussion of the results of investigating each form of scour.

5.3.1 LONG TERM DEGRADATION

Long term degradation was evaluated by comparing the original bed slope of the
channel (construction ca. 1985) with the bed slope at the time of the HNTB Study
(1999). The results of the evaluation indicate that the original bed slope of the channel
was S=0.00050 ft/ft and the bed slope at the time of the HNTB report was 0.000488
ft/ft. This change in slope is very minor over a period of 14 years. Since the channel is
man-made and has grade control structures at regular intervals, the long term scour is
not considered to be a factor in the total scour estimate for the bridge. A plan sheet
from the channel reconstruction project in 1985 and the two representative cross
sections from the HNTB HEC-RAS model are included in Appendix A.

5.3.2 GENERAL SCOUR

General scour is the lowering of all or part of the streambed or artificial channel due to
stormwater runoff in a typical reach of channel. The three General Scour equations
considered for this bridge crossing are the Neill, Blench and Lacey equations. The
Neill equation is most applicable where there is a constriction in the channel due to a
bridge or some other feature. In this location the bridge does not create a constriction,
as described in the local scour discussion below, and the Neill equation was not
applied.

The Blench equation is most applicable where there is a clear water condition imposed
on the stream by a reservoir or a sand and gravel pit upstream of the project location.
This situation does not exist in the project area either, so the Biench equation was not
applied. Initially, both equations were tested and the calculations resulted in much
deeper scour depths than would reasonably be expected for a man-made flood control
channel with mild slopes and relatively low design velocities. One reason for this, at
least in regards the Blench equation, is that the multiplying factor ‘Z’ is the same for a
straight reach of channel as a severe bend, in either case Z=0.6. But for a right angle
bend Z=1.25. Whereas for the Lacey equation, Z= 0.25 for a straight reach, 0.50 for a
moderate bend, and so on up to 1.25 for a vertical rock bank or wall.

The Lacey equation, according to the DDMMC, is more applicable to a natural river
system. The equation was, however, developed for use in irrigation canals with
uniform section and slope and are relatively straight. This is the most applicable of the
three equations to the East Maricopa Floodway in the Higley Road bridge reach. The
calculations for General Scour using the Lacey equation are included in the Appendix.
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5.3.3 LOCAL SCOUR

Local scour at a bridge can be caused by three main factors, bridge piers, abutments
and contraction of the channel. With the Higley Road Bridge, the abutments are not
within the channel and the channel cross section does not contract due to the bridge.
The channel reach upstream and downstream of the Higley Road Bridge is straight,
i.e. there are no contractions or bends in the channel section. The only form of local
scour that was examined was pier scour.

The methods used to analyze the pier scour at the proposed Higley Road Bridge are
presented in the Federal Highway Administration’s Hydraulic Engineering Circular
(HEC) No. 18 publication Evaluating Scour at Bridges. Pier scour is a function of bed
material characteristics and configuration, velocity and depth of the flow upstream and
the geometry of the piers as well as well as debris accumulation on the piers. In the
case of the Higley Road Bridge the following conditions apply: the pier nose shape is
rounded therefore the correction factor is 1.0, the angle of attack of the flow is O-
degrees so the correction factor is 1.0, clear water scour was used since it was the
most conservative and its correction factor is 1.1, armoring of the bed is an additional
consideration and a correction factor of 1.0 was used as it was the most conservative.
The pier width was adjusted for a debris accumulation from the actual width of two-feet
to six-feet thus accounting for four-feet of debris. The Froude number of the flow at the
upstream cross-section of 0.32 is an additional factor. Once all of the terms of the
equation were determined the resulting scour depth due to the piers is 10.6-feet, refer
to Appendix A. ’

5.3.4 BEND SCOUR

Bend scour was considered and investigated but was not analyzed in detail because
there are no bends in the channel at the Higley Road crossing location. There is a
channel bend located about 400 feet downstream of the bridge. This is not close
enough to the bridge to induce scour effects to the channel lining at the bridge or
bridge structure itself.

5.3.5 BED-FORM SCOUR

Bed-forms develop in response to hydraulic conditions in flowing water in alluvial
systems. The EMF is not an alluvial channel; it is an engineered channel with uniform
dimensions, low sediment load, low debris loads and mild slopes. The bed-form
equations are not applicable to the EMF in the project reach.
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5.3.6 LOW FLOW INCISEMENT

In a natural or man-made channel, a low-flow channel, or thalweg, is usually formed
over time by storm flows. If the channel does not exist it is often estimated at a depth
of 1-foot to 2-feet or greater, depending on conditions. In the existing EMF channel a
low-flow channel has already been constructed. The depth of the low-flow channel
through the project reach is 2.0 feet. All scour depths resulting from our calculations
use the elevation of the low-flow channel invert as the baseline for computing scour
elevations. An exhibit is included at the end of Appendix A that provides a plan and
cross section from the current topography. The cross section location is directly
upstream of the Higley Road Bridge and is the basis of elevation for our scour
elevation estimates.

5.3.7 TOTAL SCOUR

Total scour is the sum total of all applicable forms of scour at a given location. The
total 500-year scour for the bridge piers is 14.5 feet and the calculations are presented
in Appendix A.

An analysis of the scour at the existing waterline within the EMF just upstream of the
bridge was necessary. After meetings with the FCDMC, it was decided that the total
scour using the 500-year flow was inappropriate. Therefore, a scour analysis for the
100-year flow was performed (for the waterline only). The results of the analysis show
that the waterline would not be exposed by scour for the 100-year flow. These
calculations are also included in Appendix A.

6 ON-SITE DRAINAGE
6.1 Background

The design of the on-site systems is in accordance with the Town of Gilbert’'s Public
Works and Engineering Standards and Details. Haestad Method’s FlowMaster was
used to locate and size the scuppers and catch basin.

6.2 Methodology

The Rational Method was used to determine the peak onsite flows. The rational
Equation relates the rainfall intensity, a runoff coefficient and the watershed size to
generate the peak flow. The roadway was divided into five (5) drainage areas, three of
the basins based on the proposed grades north of the bridge. The other two basins
are based on the half street improvements constructed with the new commercial
development. The existing scuppers on the bridge that currently drain to the EMF will
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be eliminated and all this pavement drainage will go into the storm water storage
trenches and basins. For the on-site street drainage, the 10-year, 50-year storm and
100-year storm events were determined for each drainage area. Per the Town of
Gilbert, the 10-year storm event shall only inundate one lane of traffic per half street.
The 50-year event must be contained within the street right of way and the 100-year
event contained below the finished floors.

Precipitation data was determined for the entire project site, and the Depth-Duration-
Frequency (DDF) and Intensity-Duration-Frequency (IDF) curves were generated. A
minimum time of concentration of 10 minutes was used. A weighted runoff coefficient
was determined based on the areas of pavement and landscaping. Hydrology
calculations are included in Appendix B. Refer to the Drainage Areas Map, Figure 3,
for the delineated drainage areas, flow paths and locations of concentration points.

For each drainage area, the flow rate, cross slope and longitudinal slope were entered
into the FlowMaster, which reflects methods presented in the Urban Drainage Design
Manual, Hydraulic Engineering Circular No. 22 (HEC-22). A vaiue of 0.016 was used
for Manning’s n. Scuppers were located and sized based on the limitations of one
inundated travel lane. Due to the proposed roadway improvements, the catch basin
southwest of bridge installed for the commercial development will need to be relocated
to the new curb. The same size of catch basin has been proposed and the street
capacity calculations were analyzed to verify that the opening was sufficient to handle
the flows for the new road improvements.

The curb opening catch basin is per MAG Standard Detail 533 and the concrete
scuppers per MAG Standard Detail 206. The detailed curb openings and street flow
calculations are included in Appendix B.

6.3 Design Criteria
The following design criteria and their applications are utilized:

e Based on MAG Standard Details 206 and 533, the gutter transition to the curb
openings for a curb height of 6 inches is 2 inches. This transition represents
the “local gutter depression” at the openings.

e Curb opening inlets have a reduction factor of 0.75 for sump and on-grade
applications. To account for the reduction, the curb opening length used for the
analysis was reduced by these factors, i.e. 25% reduction from actual length.

e The TOG drainage standards state that the 10-year event shall only inundate
one lane of traffic per half street. Based on the proposed multi-lane roadway
cross-section, the maximum allowable spread is 16.5-ft which represents the
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outside11-foot wide lane of traffic and a 5.5-foot bike lane (measured from face
of curb).

7 RETENTION REQUIREMENTS

The retention basins are designed to retain the runoff from the 10-year, 24-hour storm.
The volume was computed from the formula:

V = D*A*C
Where,
V = Retention volume required (cubic feet)
D = 10-year, 24-hour rainfall depth
A = Drainage Area (square feet)
C = Weighted runoff coefficient

The weighted runoff coefficients were calculated for each drainage area based on the
values stated in the TOG standards.

Based on commercial and residential improvements to the adjacent properties south of
the bridge, additional retention for the haif street of Higley has already been accounted
for. The few County parcels along Higley Road north of the bridge have limited space
for the construction of retention basins. In an attempt to limit disturbance for these
parcels, required storm water storage for the street improvements fronting these
parcels will be achieved through rock-filled trenches and a 12” perforated pipe. By
removing the runoff from the street in catch basins and a scupper and discharging
onto the gravel trench along the north improvements, the water will seep through the
rock-filled trenches into the perforated pipes and be stored. Uniformly graded riprap
will have a void ratio of 0.4. The volume of storage will be a combination of the void
space and the 12” perforated pipe. Trenches will only need to be installed on the west
side of Higley Road to achieve the required volume. One drywell will be installed to
aid in the removal of the storm water within the required 36 hours based on the
infiltration rate provided by Torrent Resources, the drywell provider. Retention
calculations are presented in Appendix C.
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PROJECT DATA

Project Title: EMF Reach 4 (8-14-08), 97-06--Revise EX
project File : Adjust_Ex_for_bDatum.prj

Run Date and Time: 8/28/2008 11:18:41 AM

Project in English units

Project Description:

EAST MARICOPA FLOODWAY CAPACITY ASSESSMENT (Reach 4)
FCDMC Contract No.

97-06

Prepared by HNTB Corporation, January 1999
Contact: B. Gary Sun

HNTB

corporation

40 North Central Avenue, Suite 300
phoenix, Arizona 85004

(602)

528-4300

Re¥ised by ‘Aztec, April 2008 to run input 0.1' for the Distance
value

and subtracted 0.5-feet from the deck width to get the model to
run. :

Contact: Sarah Smedley

Aztec

4561 E. Mcbowell Rd

Phoenix, AZ

85008

602-458-9369

REACH 4

From 1.081 miles north of the Higley Road
Bridge to Queen Creek Road

(River Mile 15.035 to Mile 13.471)

The Purpose ) . .
of the Study is to Determine Channel Capacity for Design 100-Year

Discharge. ) )
The water surface profile was Calculated Using the U.S. Army Corps

of Engineers' HEC-RAS Computer Program, Version 3.1.3, Dated May 2003.

Subcritical Flow Run . ) )
water Surface Profile with 100-vear Discharge Provided

by FCDMC (DPated 6-10-98)
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. . ) Adjust_gx_for_batum
profile 1 - Design Discharges

The Control Line on . )
the Thalweg of East Maricopa Floodway is Station 5,000, and All Cross

Section
Data were Stationed Looking Downstream. Cross Section Numbers Indicate in

River
Miles above the Top of Drop Structure at the Downstream of the East

Maricopa Floodway.

starting water Surface Elevations Used are the Calculated .
water surface Elevations from Each of Three water surface Profiles Calculated
at River Mile 13.471 from Reach 3 HEC-RAS Runs.

% o
PLAN DATA

Plan Title: Existing EMF Reach 4

Plan File :
r:\Phoenix\Projects\Aze0810_Higley-DB\Technical\Drainage\HEC~RAS\Adjust_Ex_for

_Datum.pOl1

Geometry Title: EMF Reach 4
Geometry File :
r:\Phoenix\Projects\AZEO810_Higley-DB\Technical\Drainage\HEC-RAS\Adjust_Ex_for

_batum.g01

Flow Title : Profiles 1-Design, 2-Future, 3-Exist

Flow File :
r:\Phoenix\Projects\AZEO810_Higley-DB\Technical\Drainage\HEC-RAS\Adjust_Ex_for

_Dbatum.f01

Plan Ssummary Information:

Number of: Cross Sections = 19 Multiple Openings = 0
Culverts = 0 Inline Structures = 0
Bridges = 1 Lateral Structures = 0

computational Information

water surface calculation tolerance = 0.01
Critical depth calculation tolerance = 0.01
Maximum number of iterations = 20
Maximum difference tolerance = 0.3
Flow tolerance factor = 0.001

Computation_Options
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only

Friction Slope Method: Average Conveyance

Computational Flow Regime: Subcritical Flow
R O L R LR R R L R R ey A s A s A At s
FLOW DATA

Flow Title: Profiles 1l-Design, 2-Future, 3-Exist

Fiow File : - :
r:\Phoenix\Projects\AZEO810_Higley-DB\Technical\Drainage\HEC-RAS\Adjust_Ex_for

_Datum.f01

Flow Data (cfs)

nnnnnnnnnnnnnnnnnnnnn
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Adjust_Ex_for_patum

L A 2 2 P L T 2 A 2 =
* River Reach RS * Design Future
Existing PF 4 *
* Reach 4 15.035 = 6900 8770
12750 11730 *
* EMF Reach 4 14.637 * 6900 8890
12830 11730 *
* EMF Reach 4 13.471 * 6900 8970
12910 11730 * :
B R L L L Y R R R T X R LA X XL T AL L 2R L R X L ok 4 o R R Xk Rk oS
PR 2L L L LT L L E L L3R -L-F X2 XL a2 822
Boundary Conditions
B N L L X X R XA TR T T LT L LR -2 X L L 2 2 A 2 A R S Sk Ak s ad
LX 3 2 XL LR LT LR L L XL LT ST SRS
* River , Reach pProfile * Upstream
bDownstream *
LR R L R R L L L s R A A A A At Lt s s
Rk kdh kR kv hdh Rk R nn s
* EMF Reach 4 Design ® Known WS = 1315.68
Known WS = 1309.89 *
* EMF Reach 4 Future * Known WS = 0
Khown WS = 1311.2 *
* EMF Reach 4 Existing : ® Khown WS = 0O
Known WS = 1313.18 *
* EMF Reach 4 PF 4 * Known WS = 0
Known WS = 1313.18 *
B R L Y Y A A A2 X2 X TR 2T T2 23 2k 2 kS &2
TEhuN KR dhrhhhhehhhhihhthiix
R R L L R R L R R R R X R Y X R R R R R R R R R R AR EE R L R A Rk ok R ok R Ak o R R o
x%

GEOMETRY DATA

Geometry Title: EMF Reach 4

Geometry File : .
r:\Phoenix\Projects\AZEO810_Higley-DB\Technical\Drainage\HEC-RAS\Adjust_Ex_for

_batum.g0l
CROSS SECTION

RIVER: EMF
REACH: Reach 4 RS: 15.035
INPUT
- pescription: All elevations adjusted up 2.12' for datum change
Station Elevation bData nums= 46
Sta Elev Sta Elev Sta Elev Sta Elev Sta
Elev
R L R R R AR T I L R e R R L s S L L A

Yk

1;;85ég7 1321.84 3713.4 1321.53 3738.74 1320.74 3776.67 1320.8 3819.2
13285655 1320.58 4040.64 1320.59 4069.35 1320.48 4114.46 1320.2 4182.97
426éég9 1319.61 4296.59 1319.41 4335.9 1319.32 4411.86 1319.06 4523.8
1318.

4619.5 1318.75 4637.4 1318.68 4658.35 1318.68 4751.02 1318.56 4777
12%36}25’1317.65 4798.95 1318.48 4808.42 1318.48 4851.64 1318.19 4852.81
13%35??6 1318.27 4863.77 1317.74 4874.96 1318.19 4879.92 1319.62 4892.66
12%8%?31 1316.62 4928.29 1309.79 4955.37 1309.53 4978.24 1309.12 4991.56
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Adjust_Ex_for_Datum
1309.12
1;230435 1308.99 5020.31 1309 5071.55 1309.12 5074.58 1309.58 5082.83
5107.43 1319.53 5118.41 1319.87 5122.89 1318.92 5158.53 1319.16 5169.23

1320.72
5183.62 1321.55

Manning's n values num= 3
Sta n val Sta n val sta n val

L L T T T L e s IS

3705.97 .04 4892.66 .025 5107.43 .04
Bank sta: Left Right Lengths: Left cChannel Right Coeff Contr.
Expan.

3 4892.66 5107.43 574.6 574.6 574.6 .1
Lgft Levee Station= 4892.66 Elevation= 1319.62
Right Levee Station= 5118.41 Elevation= 1319.87
CROSS SECTION OUTPUT Profile #Design
T R Rl R R R L R R L e A A A S ke
hxhdhhnNkkriihrkik
* E.G._Elev (ft) * 1318.14 * Element * Left OB *
channel * Right OB *
* vel Head (ft) ® 0.34 * wt. n-val. * *
0.025 = *
* W.S. Elev (ft) * 1317.80 * Reach Len. (ft) * 574.60 *
574.60 * 574.60 *
* crit w.s. (ft) * 1313.25 * Flow Area (sq ft) * *
1478.37 * *
* E.G. Slope (ft/ft) *0.000441 * Area (sq ft) # *
1478.37 * *
* Q Total (cfs) * 6900.00 * Flow (cfs) * *
6900.00 * *
* Top width (ft) * 202.24 * Top width (ft) * *
202.24 * ®
Z g;1 Tota1 (ft/s? * 4.67 * Avg. vel. (ft/s) * *
+ Max chl ppth (f©) *  8.81 * Hydr. Depth (ft) * %
7.31 * *
* Cconv. Total (cfs) #328413.2 * Conv. (cfs) *
*328413.2 * *
* {ength wtd. (ft) * 574,60 * wetted Per. (ft) * *
204.60 * *
* ggn ch E1 (ft) * 1308.99 * Shear (lb/sq ft) * *
0. * *
3 S;pha . * 1.00 * stream Power (lb/ft s) * *
* Frctn LOSS (fo * 0.24 * cum volume (acre-ft) * *
272.16 * *
* C & E Loss (ft) * 0.01 * cum SA (acres) * *
37.92 * o o * L. o, 3, 2 B T T S R R PR R R R X) o Fo oba
************;** * o o ) i o
Note: Multiple critical depths were found at this location. The critical

depth with the lowest, valid,
water surface was used.

CROSS SECTION OUTPUT Profile #PF 4

I L X L LR R Y AL L E S e s S s A L L L
ekttt hhhthhd

* E.G. Elev (ft) * 1321.17 * Element * Left OB *
Channel * Ri%ht OB *

* vel Head (ft) * 0.33 * wt. n-val. *  0.040 *

0.025 * 0.040 =
Page 4
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Adjust_Ex_for_batum

* W.S. Elev (ft) * 1320.84 * Reach Len. (ft) * 574.60 *
574.60 * 574.60 *

* Crit W.S. (ft) * 1314.90 * Flow Area (sq ft) * 1463.72 *
2120.16 * 92.74 *

* £.G. Slope (ft/ft) *0.000328 * Area (sq ft) * 1463.72 *
2120.16 * 92.74 * 3

* Q Total (cfs) *11730.00 * Flow (cfs) * 1232.99
*10417.11 * 79.89 *

* Top width (ft) * 1373.28 * Top width (ft) * 1094.67 *
214.77 * 63.84 *

* vel Total (ft/s) # 3.19 * Avg. vel. (ft/s) * 0.84 *
4,91 * 0.86 ~*

* Max Chl ppth (ft) * 11.85 * Hydr. Depth (ft) * 1.34 =
9.87 * 1.45 =

* Conv. Total (cfs) *647266.9 * conv. (cfs) * 68037.1
*574821.2 * 4408.6 *

* Length wtd. (ft) * 574,60 * wetted Per. (ft) * 1095.17 ~*
217.62 * 64.06 *

* Min ¢ch E1 (ft) * 1308.99 * Shear (1b/sqg ft) * 0.03 =
0.20 * 0.03 * ' '

* Alpha * 2.11 * Stream Power (1b/ft s) * 0.02 =
0.98 =* 0.03 *

* Frctn Loss (ft) ® 0.18 * cum volume (acre-ft) * 123.17 *
395.47 * 12,17 *

* C & E Loss (ft) * 0.01 * cum SA (acres) * 94,10 *

40.96 * 8.89 =

Thhhdhdhdhkdhddhh Rl bbbk btk kRhhhhhhkhhhkhdhdhhhhhhhhhhrhrkhh®
ki khhhhhhhhrk®

warning: Divided flow computed for this cross-section. ) o
Note: Multiple critical depths were found at this location. The critical

depth with the lowest, valid,
: water surface was used.

CROSS SECTION

RIVER: EMF

REACH: Reach 4 RS: 14.926

INPUT

Description: A1l elevations adjusted up 2.12' for datum change

Station Elevation Data num= 36
Sta Elev Sta Elev Sta Elev Sta Elev Sta

Elev

R R R R R L L i d R R R R R A A A R A T T L R )

%%

1;;%1284 1321.44 3759.55 1321.23 3788.85 1321.17 3873.17 1321.07 3917.44

13286.;9 1320.82 3999.54 1320.8 4100.39 1320.42 4138.86 1320.24 4218.39
.8

4357651 1319.19 4441.22 1318.99 4507.93 1318.87 4554.83 1318.76 4581.74

1318.

14668.45 1318.25 4729.37 1318.12 4782.05 1317.82 4849.61 1317.64 4853.45

318.22

4857.68 1317.76 4862.84 1317.62 4880.37 1318.84 4893.22 1318.83 4902.24

1316.32

1;8%7.;1 1309.35 4976.94 1308.8 5006.8 1308.4 5037.93 1308.42 5071.9
.7

5107.23 1319.77 5119.72 1319.12 5123.11 1318.4 5159.52 1318.48 5170.49

1320.22 .
5183.69 1320.44

Manning's n values num= 3
sta n val Ssta nval - sSta n val
Sehhhthhhhhhhhhhthhhh b nhht bt hdhh btk
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Adjust_Ex_for_batum

3721.04° .04 4893=22 .025 5107.23 .04 »
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr.
Expan.
4893.22 5107.23 915 545.66 470 1

.3 '

Left Levee Station= 4893.22 Elevation= 1318.83 -

Right Levee Station= 5107.23 Elevation= 1319.77

CROSS SECTION OUTPUT Profi1é #Design

D L L L R L LR R Rt s T T T e s s s S 2 ]

EE -T2 22 5 XX -2 0 R 0 2%

* E.G. Elev (ft) * 1317.89 * Element * Left OB *

channel * Right OB *

* vel Head (ft) * 0.32 * wt. n-val. # *

0.025 ~* *

* W.S. Elev (ft) * 1317.57 * Reach Len. (ftr) * 915.00 *

545.66 * 470.00 *

* Crit W.S. (ft) * 1312.76 * Flow Area (sq ft) * *

1525.79 * : *

* E.G. Slope (ft/ft) *0.000398 * Area (sq ft) * *

1525.79 * *

* Q Total (cfs) * 6900.00 * Flow (cfs) ® *
- 6900.00 * *

* Top Width (ft) * 202.46 * Top width (fr) * *

202.46 * * ‘
* vel Total (ft/s) 4.52 * Avg. vel. (ft/s) *

%
5%

4.52 * *

* ?2x chl ppth (ft * 9.17 * Hydr. Depth (ft) * *
7. * *

* conv. Total (cfs) *345794.4 * conv. (cfs) *

*

*345794.4 *
* Length wtd. (ft)
204.92 * *

3
%
*

545.66 * wetted pPer. (ft)

%
3t

* Min ch ET1 (ft) * 1308.40 * shear (1lb/sq ft)

0.19 * *

* Alpha * 1.00 * Stream Power (1b/ft s) * *

0.84 = *

* Frctn Loss (ft) * 0.22 * cum volume (acre-ft) * *
252.35 * : *

* C&E Loss (fo) . ® 0.00 * cum SA (acres) * *
22;52***********************************************************************%*
I Y Y AT

Note: Multiple critical depths were found at this location. The critical

depth with the Towest, valid,
water surface was used.

CROSS SECTION OUTPUT Profile #PF 4

L R Y X X X I L L L s R Rk A R R R A R ke

X I ]

* E.G. Elev (ft) * 1320.99 * Element * Left OB *

channel * Right OB *

* vel Head (ft) * 0.31 * wt. n-val. *  0.040 *

0.025 = 0.040 *

* W.S. Elev (ft) * 1320.68 * Reach Len. (ft) * 915.00 *

545.66 * 470.00 *

* Crit W.S. (ft) * 1314.41 * Flow Area (sq ft) * 1430.20 *

2179.68 * 122.40 *

* E.G. Slope (ft/ft) #0.000294 *.Area (sq ft) * 1430.20 * (

2179.68 * 122.40 =

* Q Total (cfs) *11730.00 * Flow (cfs) * 1278.28

*10345.43 * 106.29 *

* Top width (Fft) % 1151.24 * Top width (ft) x 860.77 * \

214.01 * 76.46 * |

= |

1
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Adjust_Ex_for_Datum

* vel Tota10(§t/s) * 3.14 * Avg. vel. (ftfs) * 0.89 =
4.75 * .87 *

* Max chl ppth (ft) * 12.28 * Hydr. Depth (ft) * 1.66 =
10.18 *  1.60 *

* Conv. Total (cfs) *683870.5 * cConv. (cfs) * 74524.8
*603148.7 * 6197.0 *

* tength wtd. (ft) * 606.15 * wetted Per. (ft) * 860.88 *
216.98 * 76.93 *

* Min ch ET (ft) * 1308.40 * Shear (lb/sq ft) * 0.03 =
0.18 ~* 0.03 =

* Alpha * 2.02 * Stream Power (1b/ft s) * 0.03 =
0.88 = 0.03 =

* Frctn Loss (ft) ® 0.16 * cum volume (acre-ft) * 104.08 =

367.11 = 10.75 *
* C & E toss (ft) 0.03
38.13 =* 7.96 *

D R R L R R L R R R R 2 2 2 2 2 2 2 A 2 T TR

*
3

Cum SA (acres) * 81.21 =

nnnnnnnnnnnnnn

warning: The cross-section end points had to be extended vertically for the

computed water surface. ) .
Note: Multiple critical depths were found at this location. The critical

depth with the Towest, valid,
water surface was used.

CROSS SECTION

RIVER: EMF )
REACH: Reach 4 RS: 14.823
INPUT ] )
Description: All elevations adjusted up 2.12' for datum change
Station Elevation Data num= 3
] Sta - Elev Sta Elev sta Elev Sta Elev Sta
Elev
Khnhhhhhdhhhhh kSt hhdhhhhkkikhhhhdhdhhhhhhhhdbhhd bttt hhhh kit id

e e
E

3552.69 1320.4 3674.44 1319.1 3717.53 1318.96 3761.03 1318.73 3874.01

1318.72
3987 1318.66 4059.23 1318.59 4100 1318.58 4212.99 1318.46 4231.23

1318.42 :
4325.97 1318.35 4429.45 1318.16 4503.5 1318.05 4551.96 1318.04 4577.54

1318.12
4664.95 1317.94 4707.96 1317.7 4777.93 1317.42 4809.95 1317.57 4849.69

1318.32
4852.62 1318.94 4855.68 1318.18 4862.67 1317.6 4871.34 1319.4 4891.15

1319.62
4903.39 1315.83 4926.14 1309.25 4941.88 1308.85 4979.02 1308.51 5002.17

1308.52
5013.27 1308.62 5038.64 1308.65 5070.05 1308.65 5109.75 1319.64 5128.17

1319.12
5131.51 1318.56 5159.5 1318.63 5172.07 1320.21 5184.52 1321.27

Manning's n values num= 3
Sta n val sta n val Sta n val
L R L T R e R AR E R L X
3552.69 .04 4891.15 .025 5109.75 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr.
Expan.
4891.15 5109.75 311.48 311.48 311.48 .1

.3

Left Levee Station= 4891.15 Elevation= 1319.62
Right Levee Station= 5109.75 Elevation= 1319.64
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Adjust_Ex_for_batum
CROSS SECTION OUTPUT Prof11e #Des1gn -

D L I R A R R R R R R T XA R R L R R RO R SO R R R T L R L R R S R 2

nnnnnnnnnnnnnnnnnnnn

* E.G. Elev (ft)
channel * Right oB *
* vel Head (ft)
0.025 * *

3%

1317.66 * Element * Left OB *

s
%=
%

0.33 * wt. n-val.

* W.S. Elev (ft) * 1317.33 * Reach ten. (ft) * 311.48 *
311.48 * 311.48 *
* Crit W.S. (fv) * 1312.72 * Flow Area (sq ft) * *
1495.29 =
i4SSG 9S1ope (ft/ft) *0.000427 * Area (sq ft) ® *
Q Total (cfs) * 6900.00 * Flow (cfs) * *
6900.00_ * *
* Top width (ft) * 202.88 * Top width (ft) * *
202.88 * *
* vel Total (ft/s) * 4.61 * Avg. vel. (ft/s) * *
4,61 *
* Max Ch1 Dpth (Ft) * 8.82 * Hydr. Depth (ft) * *
7.37 *
* Conv. Total (cfs) #334028.3 * Conv. (cfs) *
*334028.3 * *
Zoéeggththd (ft) * 311.48 * wetted per. (ft) * *
3 ?5n Ch El (ft) _ * 1308.51 * shear (ib/sq ft) * *
S'Sgphg . * 1.00 * stream Power (lb/ft s) * *
* Frctn Loss (ft) ® 0.13 * cum volume (acre-ft) * *
233.43 * * |
* C & E Loss (ft) * 0.00 * cum SA (acres) * *
ég%z%:’.**% Tdededehdehdh ke hdeh o dd etk d btttk hdhhl Sl hddfhhhfhhhdehthlhhhk i
Adnhdhhhddkidhhi® ‘
Note: Multiple critical depths were found at this location. The critical

depth with the Towest, valid,
water surface was used.

CROSS SECTION OUTPUT Prof11e #PF 4

R X L s 23

* E.G. Elev (ft) * 1320.80 * Element * Left OB *
Channel * Right OB *

* vel Head (ft) * 0.21 * wt. n-val. * 0.040 *
0.025 * 0.040 * ,

* W.S. Elev (ft) * 1320.59 * Reach Len. (ft) * 311.48 *
311.48 * 311.48 *

* Crit W.S. (ft) * 1314.36 * Flow Area (sq ft) * 2819.58 =
2189.41 * 99.55 *

* E.G. Slope (ft/ft) *0.000228 * Area (sq ft) * 2819.58 *
2189.41 * 99,55 *

* Q Total (cfs) *11730.00 * Flow (cfs) * 2600.87 *
9056.32 * 72.81 *

* Top Width (ft) * 1623.85 * Top width (ft) * 1338.46 *
218.60 * 66.79 *

* vel Total (ft/s) * 2.30 * Avg. vel. (ft/s) * 0.92 =
4.14 * 0.73 *

* Max Chl Dpth (ft) * 12.08 * Hydr. Depth (ft) * 2.11
10.02 = 1.49 =

* Conv. Total (cfs) *776055.0 * Conv. (cfs) *172073.2
*599164.4 * 4817.3 *

* Length wtd. (ft) * 311.48 * wetted Per. (ft) * 1339.04 ~*
221.61 * 66.96 *

* Min ¢ch ET (ft) * 1308.51 * Shear (1b/sq ft) * 0.03 =

Page 8
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Adjust_Ex_for_bDatum
0.14 = 0.02 =

* Alpha ® 2.54 * Stream Power (lb/ft s) * 0.03 ~*
0.58 = 0.02 =
* Frctn Loss (ft) * 0.06 * Cum volume (acre-ft) * 59.45 *

339.75 * 9.56 *

* C & E Loss (ft) * 0.01 * Cum SA (acres) * 58.11 *
35.42 * 7.19 *

Tekthkh kb h kbbbl ke h kb bk h bl bk kh kbbb ki hhhhkhhhhhhhhh btk hhhhhk
Tkdkhdhhhdh kil ik

warning: The cross-section end points had to be extended vertically for the

computed water surface. ) ) )
Note: Multiple critical depths were found at this location. The critical

depth with the lowest, valid,
water surface was used.

CROSS SECTION

RIVER: EMF
REACH: Reach 4 RS: 14.764

INPUT
Description: Upstream End of 70' wide Low Drop Structure. All elevations

] adjusted up 2.12' for datum change
Station Elevation Data num= 48
Sta Elev Sta Elev Sta Elev Sta Elev Sta

Elev

Sekfhkhhhhhhdkhhhhhhhhfkh kb kil hffhhhdhhkhhh i hhhhhhhk
o s

3422.47 1320.12 3524.94 1319.03 3567.37 1318.89 3570.53 1319.22 3571.59

13%3&?%5 1318.66 3666.31 1318.7 3740.35 1318.44 3819.18 1318.37 3924.87
13%22?27 1318.24 4042.17 1318.11 4150.85 1317.97 4248.78 1317.96 4376.83
12186?;4 1317.68 4489.82 1317.61 4518.9 1317.66 4678.42 1317.77 4715.79
12%%3?%2 1317.41 4821.84 1317.09 4833 1317.44 4835.29 1317.78 4850.37
12%?5?64 1318.56 4855.73 1318.07 4864.53 1317.64 4878.42 1318.93 4891.75
12%§i?§8 1313.19 4924.49 1309.02 4928.62 1308.91 4953.96 1308.54 4967.95
13?86%?7 1308.62 5010.45 1308.57 5049.66 1308.68 5056.31 1309 5077.43
12826?%7 1309.8 5090.21 1312.78 5106.85 1319.72 5120.15 1319.51 5124.07
12%?@?%3 1318.94 5168.49 1320.29 5183.77 1321.03

Manning's n values num= 3

SR U Lo U SOLUN £ SN SN

"5422.47 .04 4891.75 .025 5106.85 ' .04

Bank Sta: Left Right Lengths: Left channel Right Coeff Contr.
Expan. 4891.75 5106.85 52.59 52.59 52.59 a
[oft Levee Station= 4891.75 Elevation= 1318.92

Right Levee Station= 5106.85 Elevation= 1319.72

CROSS SECTION OUTPUT Profile #Design

nnnnnnnnnnnnnnnnnnnnnnnnnnnn

nnnnnnnnnnnnnnnnnn
)

* E.G. Elev (ft) * 1317.53 * Element * Left OB *
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. Adjust_Ex_for_bDatum
channel * Right OB * -~

* vel Head (ft) * 0.32 * wt. n-val. * *
0.025 * *
* W.S. Elev (ft) * 1317.21 * Reach Len. (ft) * 52.59 *
52.59 * 52.59 *
* Crit W.S. (ft) * 1312.64 * Flow Area. (sq ft) * *
1508.36 * * '
* E.G. Slope (ft/ft) *0.000416 * Area (sq ft) * *
1508.36 *
* Q Total (cfs) * 6900.00 * Flow (cfs) * *
6900.00 * *

Top width (ft) * 203.20 * Top width (ft) * *
203 20 * * : ‘
Z gg] Total (ft/s) * 4.57 * Avg. vel. (ft/s) * *
* %gx chl Dpth (ft) ¥ 8.79 * Hydr. Depth (ft) * *
7 *
* Conv. Total (cfs) *338303.6 * Conv. (cfs) *
*338303.6 * *
* Le;gth wtd. (fo) * 52,59 * wetted Per. (ft) * *
205.77 * *
3 ggn ch g1 (ft) * 1308.42 * shear (lb/sq ft) * *

* e

; g;phg . * 1.00 * stream Power (1b/ft s) * *
* Frctn Loss (ft) * 0.05 * cum volume (acre-ft) * *
222.69 * *
* C & E Loss (ft) * 0.22 * cum SA (acres) * *
31.26 * *
Gk G ekt R R n kN kN kb h kNt hk kN hh kRt hhhhhhhhhhhhhhhhhhhhdhhhli®

ThkddhRhhhhhdhik

warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may

indicate the need for
additional cross sections.
warning: The conveyance ratio (upstream conveyance divided by downstream

conveyance) is less than
0.7 or greater than 1.4. This may indicate the need for additional

cross sections. o
Note: Multiple critical depths were found at this location. The critical

depth with the lowest, valid,
water surface was used.

CROSS SECTION OUTPUT Profile #PF 4

P R R R R L R o R A R A A A R b e e
Tdddekhhhhdhhhd kil
* E.G. Elev (ft) * 1320.72 * Element * Left OB *
Channel * R1ght OB *
* vel Head ( * 0.17 * wt. n-val. * 0.040 =
0.025 * 0.040 *
* W.S. Elev (Ft) * 1320.56 * Reach Len. (ft) * 52.59 *
52.59 * 52.59 *
* Crit W.S. (ft) * 1314.22 * Flow Area (sq ft) * 3531.03 *
2216.42 * 102.29 *
* E.G. Slope (ft/ft) *0.000187 * Area (sq ft) * 3531.03 =
2216 42 * 102.2

Q Total (cfs) *11730.00 * Flow (cfs) * 3217.37 *
8444.08 *  68.55 *
* Top width (ft) * 1751.51 * Top width (ft) * 1469.28 *
215.10 * 67.13 *
* vel Total (ft/s) * 2.01 * Avg. vel. (ft/s) * 0.91 *
3.81 * 0.67 *
* Max Cchl bDpth (ft) * 12.14 * Hydr. Depth (ft) * 2.40 *
10.30 = 1.52 *
* Conv. Total (cfs) *857739.8 * conv. (cfs) *235265.7

*617461.7 * 5012.4 *
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Adjust_Ex_for_patum

* Length wtd. (ft) * 52,59 * wetted Per. (ft) * 1470.01 *
218.42 * 67.52 *

* Min Ch ET (ft) * 1308.42 * shear (1b/sq ft) * 0.03 =
0.12 =~ 0.02 *

* Alpha * 2.66 * stream power (lb/ft s) * 0.03 *
0.45 = 0.01 =

* Frctn Loss (ft) * 0.03 * cum volume (acre-ft) * 36.74 *

%

324.00 * 8.84
* C & E Loss (ft)
33.87 * 6.71 *

D L L R L e R L R TR R T R e R
Y I T T TS T T

b
Ed
*

0.32 cum SA (acres) 48.07 *

warning: The cross-section end points had to be extended vertically for the
computed water surface.
warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may
indicate the need for

additional cross sections.
warning: The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than

0.7 or greater than 1.4. This may indicate the need for additional
cross sections.
Note: multiple critical depths were found at this location. The critical

depth with the lowest, valid,
water surface was used.

CROSS SECTION

RIVER: EMF _
REACH: Reach 4 RS: 14.754
INPUT . '
Description: wier Crest of 70' wide Low Drop Structure. All elevations
adjusted
up 2.12" for datum change
Station Elevation Data num= 50
: Sta Elev Sta Elev Sta Elev Sta Elev Sta
Ekggk*************************************************************************
EE 3
1%130938 1320.08 3499.69 1319.02 3547.73 1318.86 3551.31 1319.23 3552.51
1%6§ii32 1318.65 3649.96 1318.7 3726.55 1318.41 3839.53 1318.23 3973.09
18.
1;295631 1318.03 4148.82 1317.93 4211.45 1317.82 4363.61 1317.6 4404.48
1§i§éé§1 1317.58 4517.47 1317.55 4578.45 1317.66 4630.46 1317.71 4743.44
4782é%9 1317.32 4829.36 1316.95 4834.13 1317.67 4849.85 1317.93 4853.18
1318.
4824533 1317.56 4877.11 1319.12 4914.93 1319.23 4922.02 1319.11 4927.71
1318.
1g8§6651 1318.79 4954.85 1312.18 4959.83 1310.85 4965.99 1308.74 4998.87
Sgi%éS 1308.57 5035.55 1308.44 5041.61 1310.53 5049.5 1312.78 5062.21
1318. |
3085.12 1319.04 5078.45 1319.05 5090.06 1319.61 5096.42 1319.73 5109.24
1319.82
5119.37 1319.55 5122.93 1318.21 5156.46 1318.96 5169.34 1319.99 5184.16
1320.72
Manning's n values nums= 3
sta n val Sta *n val Sta n val
Sedededededdeddiededede e ddedhd e hdihhkd ik hd bkl bkt hhRtk
3400.48 .04 4936.21 .025 5065.12 .04
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Adjust_gEx_for_Datum

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr.
Expan.

4936.21 5065.12 87.83 87.83 87.83 1
.3
Left Levee Station= 4914.93 Elevation= 1319.23
Right Levee Station= 5109.24 Elevation= 1319.82

CROSS SECTION OUTPUT Profile #Design

AR T WRERATETR A TR A ARTRARARRTETRATRERIETRIEIRRTE

RRRRRRARAERIRRRERRE

* E.G. Elev (ft) * 1317.25 * Element * Left OB *
Channel * Right 0B *

* vel Head (ft) * 2.55 * wt. n-val. * *
0.025 * *

* W.S. Elev (ft) * 1314.71 * Reach Len. (ft) * 87.83 =*
87.83 = 87.83 *

* Crég w.s. (ft) * 1314.71 * Flow Area (sq ft) * *
538. * *

* E.G. Slope (ft/ft) *0.005465 * Area (sq Tt) * *
538.66 =* *

* Q Total (cfs) * 6900.00 * Flow (cfs) * *
6900.00 = *

* Top width (ft) * 106.19 * Top width (ft) * *
106.19 = *

* vel Total (ft/s) * 12.81 * Avg. vel. (ft/s) * *
12.81 * *

* Max Chl ppth (ft) * 6.27 * Hydr. Depth (ft) * *
5.07 * *

* Conv. Total (cfs) * 93334.2 * conv. (cfs) * #*
93334.2 =* *

* tength wtd. (ft) * 87.83 * wetted Per. (ft) * *
108.22 * *

* gin Eh E1 (ft) * 1308.44 * Shear (lb/sq ft) * *
1.70 * *

* Alpha * 1.00 * Stream Power (lb/ft s) * *
21.75 * *

* Frctn Loss (ft) * 0.13 * Cum volume (acre-ft) * *
221.45 * *

* C & E Loss (ft) * 0.61 * cum SA (acres) * *
31.07 * *

B R R A L L Ry L Y R R i T A X Y T X A T
XL TR LR RO R

warning: The energy equation could not be balanced within the specified number

of iterations. The

program used critical depth for the water surface and continued on
with the calculations. :
warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may
indicate the need for

additional cross sections.
warning: The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than

0.7 or greater than 1.4. This may indicate the need for additional
cross sections.
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current
and previous cross

section. This may indicate the need for additional cross sections.
warning: During the standard step iterations, when the assumed water surface
was set equal to critical

depth, the calculated water surface came back below critical depth.

This indicates that there o
is not a valid subcritical answer. The program defaulted to critical

depth.
Note: Multiple critical depths were found at this location. The critical

depth with the lowest, valid,
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Adjust_Ex_for_batum
water surface was used.

CROSS SECTION OUTPUT Profile #PF 4

R R R R R R A L X R L & R L R R e R e R LT T
L L R Y X

* E.G. Elev (ft) * 1320.38 * Element * Left OB *
channel * Right OB * :

* vel Head (ft) * 3.36 * wt. n-val. * *
0.025 = *

* W.S. Elev (ft) * 1317.02 * Reach Len. (ft) * 87.83 =
87.83 * 87.83 *

* Crit W.S. (ft) * 1317.02 * Flow Area (sq ft) * #
797.59 * *

*9$'§é Slope (ft/ft) *0.004949 * Area (sq ft) * *
7 . % %

* Q Total (cfs) *11730.00 * Flow (cfs) *

*11730.00 * *

* Top wWidth (ft) * 118.01 * Top width (ft) ® *
118.01 =* *

* vel Total (ft/s) * 14.71 * Avg. vel. (ft/s) * *
14.71 * *

* ggx chl ppth (ft * 8.58 * Hydr. Depth (ft) * *
6 . * %

* Conv. Total (cfs) *166740.4 * Conv. (cfs) ®

*166740.4 *

* Length wtd. (ft) * 87.83 * wetted Per. (ft) * *
120.91 * *

; gin gh E1 (ft) i} * 1308.44 * shear (1b/sq ft) * *
* Alpha * 1.00 * Stream Power (1b/ft s) * *
29.97 * *

* Frcth Loss (ft) * 0.13 * Cum volume (acre-ft) * 34.61 *
322.18 * 8.77 *

* C & E Loss (ft) * 0.79 * Cum SA (acres) * 47.18 *

33.67 * 6.67 *

R R R L L L R R R T T R 3 2 T T X X L L P e

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

R 2 TR T

warning: The energy equation could not be balanced within the specified number
of iterations. The

program used critical depth for the water surface and continued on
with the calculations.
warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may
indicate the need for

additional cross sections.

‘warning: The conveyance ratio (upstream conveyance divided by downstream

conveyance) is less than
0.7 or greater than 1.4. This may indicate the need for additional

Ccross sections.
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current

and previous cross ) . o _
section. This may indicate the need for additional cross sections.

warning: bDuring the standard step iterations, when the assumed water surface

was set egua1 to critical o
epth, the calculated water surface came back below critical depth.

This indicates that there ) o
is not a valid subcritical answer. The program defaulted to critical

depth.
Note: Multiple critical depths were found at this location. The critical

depth with the Towest, valid,
water surface was used.

CROSS SECTION

RIVER: EMF
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Adjust_ex_for_Datum
l REACH: Reach 4 =~ RS: 14.738
INPUT
Description: Downstream End of 70' wide Low Drop Structure. All elevations
adjusted up 2.12' for datum change
. Station Elevation Data num= 0 .
Sta Elev Sta Elev Sta Elev Sta Elev . Sta
Elev
l R R R R R R R X R L R R R R A R R AR R R TR L L A e R T L L
33g3é§6 1320 3457.54 1319 3514.95 1318.81 3519.23 1319.26 3520.66
1318.
l 13:3{382.9 1318.62 3622.68 1318.69 3687.41 1318.45 3696.73 1318.45 3703.17
.62
3726é§2 1318.3 3772.74 1318.07 3885.72 1318.04 3998.71 1317.96 4066.94
1317.
I 4111é§1 1317.76 4140.99 1317.7 4196.67 1317.55 4255.81 1317.55 4337.68
1317.
1?‘{%1.46 1317.62 4450.67 1317.58 4511.21 1317.45 4563.67 1317.42 4676.64
.52
l 4789.64 1317.33 4818.76 1317.19 4830.01 1317.04 4834.78 1317.77 4850.4
1318.12
4856.05 1318.01 4865.15 1316.64 4873.08 1317.72 4877.36 1318.12 4889.59
1318.36
1‘3’;(9)2341217 1318.81 4909.72 1316.72 4916.23 1313.84 4938.22 1306.72 4940.73
I 43184}é04 1304.55 4966.63 1304.54 4983.02 1304.57 4993.81 1304.82 4999.54
1304.87
13814}34 1304.63 5033.25 1304.61 5045 1304.69 5049.38 1304.62 5054.09
4,
' g&)gOSiS 1305.32 5063.2 1305.73 5073.86 1309.87 5085.66 1313.52 5097.92
1 . |
5120.78 1318.52 5124.39 1317.29 5152.73 1317.53 5170.68 1319.32 5184.65 ‘
l 1320.59 |
Manning's n values num= 3
sta n val sta n val Sta n val
R R R R R R L E L L At a R AL
l 3363.76 .04 4903.47 .025 5097.92 .04
Bank sta: Left Right Lengths: Left Channel Right coeff Contr.
Expan.
l 3 4903.47 5097.92 528.63 528.63 528.63 .1
Left Levee Station= 4903.47 Elevation= 1318.81
l Right Levee station= 5097.92 Elevation= 1318.81
CROSS SECTION OUTPUT Profile #Design
kLS L LS h AN h R hh Rk dhhd bt hh Skt hd it hdhh bt ikt hhhhhhhhhhiht
l * E.G. Elev (ft) * 1313.77 * Element Left OB *
channel * Right OB *
* vel Head (ft) * 0.51 * wt. n-val. *
0.025 * *
* W.S. Elev (ft) * 1313.26 * Reach Len. (ft) * 528.63 *
528.63 * 528.63 *
* Crit W.S. (ft) * 1309.32 * Flow Area (sq ft) *
1204.41 * *
* E.G. Slope (ft/ft) *0.000680 * Area (sq ft) * *
1204.41 = *
* Q Total (cfs) * 6900.00 * Flow (cfs) * *
6900.00 * * .
* top width (ft) * 166.79 * Top width (ft) ® =
166.79 * #
* v§1 Total (ft/s) * . 5.73 * Avg. vel. (ft/s) * ®
5.73 * *
l Page 14
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* Max Chl Dpth (ft) * 8.72 * Hydr. Depth (ft)- *

7.22 % *

* Conv. Total (cfs) *264623.1 * conv. (cfs) *

*264623.1 *

* Length wtd. (ft) * 528.63 * Wetted Per. (ft) * *

169.46 * *

* Min ¢h E1 (ft) * 1304.54 * shear (1b/sq ft) * *

0.30 * *

i Alpha * 1.00 * stream pPower (lb/ft s) * *
.73 * *

* Frctn Loss (ft) * 0.27 * cum volume (acre-ft) * *

219.70 * *

* C & E Loss (ft) * 0.06 * cum SA (acres) * *

30.80 = *

R L L L R L R R R R T T L X L R L R R e e i L e S L R

R Y Y L]

Note: Multiple critical depths were found at this location. The critical

depth with the lowest, valid,
water surface was used.

CROSS SECTION OUTPUT Profile #PF 4

B R R R B R L R R D R Y 2 E R R T T L L R A T T T T L N L R ]

Thddkdhdhhhhihhis

* E.G._Elev (ft) * 1316.86 * Element * Left OB *

channel * Right OB *

* V§1 Head (ft) * 0.74 * wt. n-val. * *

0.025 * *

* W.S. Elev (ft) * 1316.12 * Reach Len. (ft) * 528.63 *

528.63 * 528.63 *

* Crit W.S. (ft) * 1311.16 * Flow Area (sq ft) * *

1702.82 * *

* E.G. Slope (ft/ft) *0.000694 * Area (sg ft) * *

1702.82 * *

* Q Total (cfs) *11730.00 * Flow (cfs) *

*#11730.00 * *

;ggoggwigth (ft) . * 180.63 * Top width (ft) * *

* ?;/31 Total (ft/s) £ 6.89 * Avg. Vel. (ft/s) *

6. *

; ng chl ppth (ft * 11.58 * Hydr. Depth (ft) * *
-4 % £ _

* conv. Total (cfs) *445404.8 * Conv. (cfs) *

*445404.8 * *

* Length wtd. (ft) * 528.63 * wetted per. (ft) * *

184.45 * *

* Min ch E1 (f©) * 1304.54 * shear (1b/sq ft) * *

0.40 * *

* Alpha * 1.00 * stream Power (1b/ft s) * *

2.75 £ %

* Frctn Loss (ft) 0.25 * cum Volume (acre-ft) ® 34.61 *

319.65 * 8§.77 *

* C & E Loss (ft) 4 0.11 * cum SA (acres) * 47.18 *

33.37 * 6.67 *

O L R R R R L Ry R L L

Sekheffdhd Nl h

Note: Multiple critical depths were found at this location. The critical

depth with the lowest, valid,
water surface was used.

CROSS SECTION

RIVER: EMF

REACH: Reach 4 RS: 14.637

Page 15




Adjust_Ex_for_batum

INPUT
Description: Q(D)=6,900 cfs, Q(F)=8,890 cfs & Q(E)=12,830 cfs. All elevations
adjusted up 2.12' for datum change.
Station Elevation Data num= 62
Sta  Elev Sta Elev Sta Elev Sta Elev Sta

Elev

B R Rk B R o R R R R R o R Rt d kX X

13%32556 1319.54 3203.81 1318.88 3317.64 1318.5 3326.11 1319.4 3328.96
3334539 1318.46 3458.47 1318.65 3468.96 1318.61 3500.2 1318.62 3532.52
1318.

3598.83 1318.64 3663.09 1318.73 3699.13 1318.73 3702 1318.95 3717.46

1319.22
3722.79 1318.89 3728.25 1318.16 3798.92 1317.67 3824.8 1317.42 3836.06

1317.46
3849.18 1317.36 3888.48 1317.19 3894.96 1317.82 3932.07 1318.02 3943.85

1317.44

1;%?3628 1317.06 3969.89 1317 3981.05 1316.52 3986.96 1315.92 4050.86 }
§%§4387 1315.7 4163.79 1315.66 4198.92 1315.65 4276.77 1315.42 4346.99 |
1315. |

1;;21624 1315.25 4480.49 1315.24 4502.76 1315.18 4569.13 1314.82 4643.18
13%?9353 1314.56 4728.73 1314.51 4828.89 1314.92 4838.75 1315.42 4852.41
138254§5 1314.42 4865.15 1313.42 4878.33 1315.06 4894.16 1314.82 4928.52
1§8§}6i9 1304.4 5010.82 1304.41 5034.56 1304.29 5064.52 1304.52 5077.51
13226554 1309.89 5115.93 1315.09 5128.36 1315.61 5132.63 1314.92 5149.24

5169.91 1318.34 -5184.9 1319.58
Manning's n values num= 3

sta n val Sta n val Sta n val

R R R R L R X 2 2 X R R LT )

3142.76 .04 4894.16 .025 5115.93 .04
Bank sta: Left Right Lengths: Left Channel Right Coeff Contr.
Expan.

4894.16 5115.93 . 720 1188.15 1270 .1
.3
Ineffective Flow num= 1
Sta L StaR Elev  Permanent

3142.76 3932.07 1319.12 F
Left Levee Sstation= 4852.41 - Elevation= 1315.87
Right Levee Station= 5128.36 Elevation= 1315.61

CROSS SECTION OUTPUT Profile #Design
YededeSede NN hfedelehdhdefhe vkt fdehhdehdehfhhhdededededhdedehd vl dhhddde e dddh il dedelh

e fo e ofa Pe e ole ole ale Jo e Wla ofa
Tk hhhffdhhhdhhdk

* E.G. Elev (ft) * 1313.44 * Element * Left OB *
channel * Right OB *

* vel Head (ft) ® 0.31 * wt. n-val. *
0.025 * *

* W.S. Elev (ft) * 1313.13 * Reach Len. (ft) * 720.00 *
1188.15 * 1270.00 *

* Crit W.Ss. (ft) * 1308.39 * Flow Area (sq ft) *

1547.68 * *

* E.G. Slope (ft/ft) *0.000395 * Area (sq ft) *

1547.68 = *

* Q Total (cfs) * 6900.00 * Flow (cfs) * *
6900.00 * *

* Top width (ft) * 208.76 * Top width (ft) * *

Page 16
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- 208.76 * *
* yvel Total (ft/s) * 4.46 * Avg. vel. (ft/s) * |
4.46 * *
; Max Sh1 ppth (ft) * 8.84 * Hydr. Depth (ft) * *
41 0% *
l * conv. Total (cfs) *347166.3 * Conv. (cfs) *
*347166.3 * *
zlkeggthLWtd. (fv) . * 1188.15 * wetted Per. (ft) * *
l ; l\lllgn gh E1 (ft) ) * 1304.29 * Shear (1b/sq ft) * *
3 g}phg . * 1.00 * stream Power (lb/ft s) * ®
l * Frctn Loss (ft) ¥* 0.50 * cum volume (acre-ft) * *
203.00 = *
* C & E Loss (ft) * 0.00 * cum SA (acres) * *
|I 28.52 * *
B L R L R L R R R R LR R R R L L R e S S A A A
LT L E R R
Note: Multiple critical depths were found at this location. The critical
I depth with the Towest, valid,
water surface was used.
CROSS SECTION OUTPUT Profile #PF 4
B L L L R L L L L L L S A A A s
l Thkhhhhh ekt hhhlis
* E.G. Elev (f©) * 1316.50 * Element * Left OB *
Channel * Right OB *
' * vel Head (ft) 0.38 * wt. n-val. * 0.040 *
0.025 * 0.040 *
* W.S. Elev (ft) # 1316.12 * Reach Len. (ft) * 720.00 *
1188.15 * 1270.00 *
I ¥ crit W.s. (fO) * 1310.00 * Flow Area (sq ft) * 854.36 *
2199.02 * 31.71 *
* E.G. Slope (ft/ft) *0.000347 * Area (sq ft) * 854.36 *
2199.02 * 31.71 *
l *"Q Total (cfs) ¥11730.00 * Flow (cfs) % 567.04
*11143.77 * 19.19 ~*
* Top width (ft) * 1169.61 * Top width (ft) * 909.19 *
221.77 * 38.65 *
' * vel Total (ft/s) *  3.80 * Avg. vel. (ft/s) *  0.66 *
5.07 * 0.61 *
* Max Chl Dpth (ft) * 11.83 * Hydr. Depth (ft) ® 0.94 =
9.92 * 0.82 *
* Conv. Total (cfs) *629622.9 * conv. (cfs) * 30436.4
*598156.2 * 1030.3 * ’
* Length wtd. (ft) * 1173.33 * wetted Per. (ft) * -909.73 *
224.61 * 38.77 *
* Min ¢ch E1 (ft) * 1304.29 * shear (1b/sqg ft) * 0.02
0.21 * 0.02 =
* Alpha * 1.69 * stream power (ib/ft s) * 0.01
1.08 * 0.01 *
* Frctn Loss (ft) * 0.44 * Cum volume (acre-ft) * 29.43 *
295.98 * 8§.58 =
* C & E Loss (ft) * 0.01 * cum SA (acres) *  41.66 *
30.93 * 6.44 *
B R R T R L d R R R R Ry R L L L e A A A L L A
I Tk dh kR hRh ik
Note: Multiple critical depths were found at this location. The critical
depth with the lowest, valid,
water surface was used.
CROSS SECTION
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RIVER: EMF

REACH: Reach 4 RS: 14.412

INPUT

Description: All elevations adjusted up 2.12' for datum change

Station Elevation Data num= 54 -
: Sta Elev sta Elev Sta Elev Sta Elev Sta
Elev

RAREBERRARARRERERERITARRAARARTARRRRARRTRERRRRERAERRARNRRAEARTERTRRTR

oo e
R

3422.92 1319.48 3475.55 1318.86 3595.99 1318.41 3605.55 1319.44 3608.78

1318.42
3621.36 1318.4 3682.92 1318.52 3698.6 1318.41 3744.61 1318.28 3760.04

1318.32
3764.05 1319.22 3781.11 1319.3 3786.52 1318.29 3798.82 1317.8 3802.95

1318.32
3812.51 1317.68 3814.38 1317.18 3835.67 1316.9 3846.42 1316.62 3911.92

1316.57
3957.49 1316.46 3973.35 1316.45 4068.54 1316.22 4126.87 1315.92 4197.98

1315.71
4290.68 1315.61 4341.83 1315.52 4401.75 1315.37 4512.82 1315.02 4572.37

1314.88
4623.88 1314.76 4695.57 1314.74 4734.96 1314.71 4819.86 1314.72 4825.97

1315.39
4845.06 1315.36 4857.32 1313.94 4871.73 1314.68 4885.65 1314.62 4898.05

1310.78
4919.22 1304.26 4964.77 1303.98 4993.91 1303.83 4994.5 1303.72 5009.11

1304
5066.41 1304.65 5099.61 1314.62 5112.58 1314.4 5115.39 1313.82 5140.16

1314.06
5161.77 1318.45 5171.5 1318.35 5175.35 1318.57 5177.04 1319.22

Manning's n values num= 3
Sta n val Sta n val sta n val

3422.92 .04 4885.65 .025 5099.61 .04
Bank Sta: Left Right Lengths: Left channel Right Coeff Contr.
Expan.
4885.65 5099.61 594.77 594.77 594.77 i

.3
Left Levee Station= 4845.06 Elevation= 1315.36
Right Levee Station= 5099.61 Elevation= 1314.62

CROSS SECTION OUTPUT Profile #Design

hddeffe ket Rk his

* E.G. Elev (ft) * 1312.93 * Element * Left OB *
Channel * Right OB *

* vel Head (ft) ® 0.35 * wt. n-val. *
0.025 * *

* W.S. Elev (ft) * 1312.59 * Reach Len. (ft) * 594.77

594.77 * 594.77 *
* Crit W.S. (ft) ) * 1308.13

3*

Flow Area (sq ft) *

1462.46 * *

* E.G. Slope (ft/ft) *0.000453 * Area (sq ft) * *
1462.46 * *

* Q Total (cfs) * 6900.00 * Flow (cfs) *

6900.00 * *

* Top width (ft) * 200.63 * Top width (ft) * *
200.63 * *

* vel Total (ft/s) * 4.72 * Avg. vel. (ft/s) * *
4,72 * *

* ggx ch1 ppth (fE) * 8.87 * Hydr. Depth (ft) * *
7. *
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Adjust_gx_for_batum

* conv. Total (cfs) *324161.4 * Conv. (cfs) - *
*324161.4 *

* Length wtd. (ft) * 594,77 * wetted Per. (ft) *
203.07 = *

* Mgn gh E1 (ft) * 1303.72 * Shear (1lb/sq ft) *
0.2 4 *

* Alpha * 1.00 * stream pPower (lb/ft s) *
0.96 * *

* Frctn Loss (ft) * 0.27 * cum Volume (acre-ft) *
161.94 = *

* C & E Loss (ft) * 0.00 * cum SA (acres) *
22.93 * *

B R L L R R R R T L A ]
Trkhhhhhhh kil hhky

Note: Multiple critical depths were found at this Tocation.

depth with the Towest, valid,
water surface was used.

3*

o

o
=

%

nnnnnnnnnnnnnnnn

* E.G. Elev (ft) * 1316.05 * Element * Left OB *
Channel * Right OB *

* yvel Head (ft) * 0.46 * wt. n-val. * 0.040 =
0.025 * 0.040 *

* W.S. Elev (ft) * 1315.59 * Reach Len. (ft) * 594,77 *
594.77 * 594.77 *

* Crit W.S. (ft) * 1309.76 * Flow Area (sq ft) * 350.79 *
2091.19 = 64.80 *

* E.G. Slope (ft/ft) *0.000416 * Area (sq ft) * 350.79  *
2091.19 * 64.80 *

* Q Total (cfs) *11730.00 * Flow (cfs) *  189.27
*11481.00 * 59.73 * .

* Top width (ft) * 845,70 * Top width (ft) * 583.66 *
213.96 * 48.08 *

* vel Total (ft/s) * 4.68 * Avg. vel. (ft/s) * 0.54 =
5.49 * 0.92 *

; g?x gh] Dgtgs(fg) * 11.87 * Hydr. Depth (ft) * 0.60 *
* Conv. Total (cfs) *575066.1 * conv. (cfs) * 9279.0
*562858.6 * 2928.4 *

* Length wtd. (ft) * 594.77 * wetted Per. (ft) * 583.80 ~*
217.00 * 48.30 *

* Min ch ET (ft) * 1303.72 * shear (1b/sq ft) * 0.02 *
0.25 = 0.03 =

* Alpha * 1.35 * Stream Power (lb/ft s) * 0.01 =
1.37 * 0.03 *

* Frctn Loss (ft) * 0.25 * cum volume (acre-ft) * 19.47 *
237.47 * 7.17 *

* C & E Loss (ft) * 0.00 * Ccum SA (acres) 29.33 =
24.98 = 5.17 *
******************************************************************************
R L AL

Note: Multiple critical depths were found at this location. The critical

depth with the lowest, valid,
water surface was used.

CROSS SECTION

RIVER: EMF

REACH: Reach 4 RS: 14.3

INPUT
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Description: All elevations adjusted up 2.12' for datum change
2

Adjust_Ex_for_pDatum

station Elevation Data num=
Sta Elev Sta Elev Sta Elev Sta Elev Sta
Elev
dhdehhddkhdekdkd bt hdhhhh kbbb hhhhhhhhd etk kel ddddhdedh bk ki hdohtetd kil hhhis
13;?6583 1319.02 3589.22 1318.75 3663.88 1318.47 3665.33 1316.58 3671.76 |
13?234%6 1317.42 3698.46 1316.94 3731.24 1316.88 3781.07 1316.68 3857.96
lgggéé%S 1316.32 3955.87 1316.33 4003.2 1316.24 4087.76 1315.92 4114.28
133%é2§5 1315.82 4317.55 1315.56 4405.13 1315.33 4447.47 1315.33 4480.01
1;55é5§6 1314.72 4669.63 1314.59 4704.65 1314.56 4781.72 1314.36 4820.93
14.
3855632 1315.02 4844.9 1314.71 4847.8 1314.08 4855.97 1313.49 4871.58
1314.
1;8?5981 1314.32 4891.36 1312.68 4920.49 1304 5003.16 1303.66 5063.74 g
52§é632 1311.32 5100.3 1314.28 5112.06 1314.1 5115.09 1313.43 5138.86 }
1313.
5159.66 1318.02 5174.16 1318.26
Manning's n values num= 3
Sta n val Sta n val Sta n val
Thfhhh kil hihhidhthddhhhhhhhithiitix
3566.83 .04 4885.81 .025 5100.3 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr.
Expan.
4885.81 5100.3 840 571.41 525 .1
Left Levee Station= 4871.58 Elevation= 1314.61
Right Levee Station= 5100.3 Elevation= 1314.28
CROSS SECTION QUTPUT Profile #Design
R R L X X S A T L L a2 LtL]
dededededededededededededfe
* E.G. Elev (ft) * 1312.66 * Element * left OB *
Cchannel * Ri%ht OB *
* vel Head (ft) * 0.35 * wt. n-val. * *
0.025 * *
* W.S. Elev (ft) * 1312.32 * Reach Len. (ft) * 840.00 *
571.41 * 525.00 *
* Crit W.S. (ft) * 1307.86 * Flow Area (sq ft) * *
1459.28 * *
* E.G. Slope (ft/ft) *0.000457 - * Area (sq ft) * *
1459.28 * *
* Q Total (cfs) * 6900.00 * Flow (cfs)
6900.00 *
* Top width (ft) * 200.77 * Top width (ft) ® *
200.77 =
* vel Total (ft/s) * 4.73 * Avg. vel. (ft/s) * *
4,73 * *
* gax chl ppth (ft) * 8.66 * Hydr. Depth (ft) * *
7.27 * *
* Conv. Total (cfs) %322901.2 * Conv. (cfs) *
%322901.2 * *
* éength wtd. (ft) * 571.41 * Wetted Per. (ft)
20 .1 k] k3
* Min Ch ET (ft) * 1303.66 * Shear (1b/sq ft) *
0.20 * *
* Alpha * 1.00 * stream Power (Ib/ft s) * *
0.97 * *
* Frctn Loss (ft) * 0.25 * cum volume (acre-ft) * *
Page 20




Adjust_Ex_for_bDatum

142.00 * *
* C & E Loss (ft) * 0.00 * cum SA (acres) * #
20.19 * *

% e dededededededede etk ekt hhhhhhhdfh S bl kd ekt ddeedhhdedded kil dd it

Note: Multiple critical depths were found at this location. The critical

depth with the lowest, valid,
water surface was used.

CROSS SECTION OUTPUT Profile #pPF 4

nnnnnnnnnnnnnn

nnnnnnnnnnnnnnnnnn

* E.G. Elev (ft) * 1315.80 * Element * Left OB *
channel * Right OB *

* vel Head (ft) * 0.46 * wWt. n-val. * 0.040 *
0.025 * 0.040 =

* W.S. Elev (ft) * 1315.34 * Reach Len. (ft) * 840.00 *
571.41 * 525.00 *

* Crit W.S. (ft) * 1309.50 * Flow Area (sq ft) * 303.15

2094.77 * 67.28 *

* E.G. Slope (ft/ft) *0.000416 * Area (sqg ft) * 303.15 =
2094.77 * 67.28 *
* Q Total (cfs) *11730.00 * Flow (cfs) * 167.75
*11497.28 * 64.97 *
* Top width (ft) * 746.55 * Top width (ft) * 485.56 *
214.49 * 46.50 *
* vel Total (ft/s) * 4.76 * Avg. vel. (ft/s) * 0.55 =
5.49 = 0.97 =
* Max Chl ppth (ft * 11.68 * Hydr. Depth (ft) * 0.62 *
9.77 * 1.45 =
* conv. Total (cfs) *575121.1 * conv. (cfs) * 8224.6
*563710.9 * 3185.6 *
* Length wtd. (ft) * 576.14 * wetted Per. (ft) * 485.72 *
217.44 * 46.75 *

* 1303.66 * Shear (1b/sq ft) * 0.02 =

* Min Ch E1 (ft)
0.25 = 0.04 *
* Alpha

37 = 0.04 *
Frctn Loss (ft) 0.23 * cum volume (acre-ft) * 15.00 =
208.89 * 6.27 *

3+

1.30 * Stream Power (lb/ft s) * 0.01 ~*

3t ol
3

%

* C & E Loss (ft) * 0.01 * Ccum SA (acres) * 22.03
22.06 * 4.53 *
Khhhdhhh bt dhlhhh kb kbbb hhfh kil hdddh bkl fkddhdk
Seddhdetehdedlhth ik
Note:  Multiple critical depths were found at this location. The critical
depth with the Towest, valid, :

_ water surface was used.
CROSS SECTION
RIVER: EMF
REACH: Reach 4 RS: 14.191
INPUT ] _
Description: All elevations adjusted up 2.12' for datum change
station Elevation Data num= 59

Sta Elev Sta Elev Sta Elev Sta Elev Sta

Elev

HxGedeh SN f Nt b kbl b d Nl hhhhhhddhhhfvd i dehdedfh NS hd bR ddhnk

ofe ote
wn

3430.03 1318.36 3445.46 1318.24 3704.18 1317.52 3730.05 1316.61 3738.54

1316.44
3866.17 1316.26 3895.73 1316.25 3950.98 1316.22 4000.68 1316.04 4021.78
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Adjust_Ex_for_Datum

1315.99 = ,

4045.25 1315.85 4092.6 1315.77 4135.18 1315.82 4194.79 1315.89 4304.97
1315.6 -

43g7§$5 1315.46 4367.36 1316.79 4373.25 1316.62 4380.86 1316.69 4390.57
1316.

4%26635 1315.19 4409.58 1313.19 4425.32 1309.82 4443.88 1310.29 4462.94
1313.

4479.87 1315.82 4487.26 1316.32 4495.81 1317.12 4518.72 1317.02 4526.13
1314.11

1%;256?1 1314.9 4542.14 1314.91 4565.02 1314.42 4621.05 1314.18 4648.88
1§$24é03 1314.11 4673.19 1314 4792.91 1313.92 4807.78 1313.98 4826.92

3%23356 1314.74 4848.48 1314.46 4862.28 1312.92 4874.59 1314.1 4890.8
1 .

1gg%ﬁé§7 1305.34 4921.28 1303.73 4942.73 1303.42 4985.48 1303.41 5001.69

50;6594 1304.06 5076.1 1305.41 5098.91 1312.72 5103.47 1314.32 5117.06
1313. |

5119.73 1313.36 5142.62 1313.71 5163.38 1318.52 5179.14 1318.61 |
Manning's n values num= 3

sta n val Sta n val sta n val

R R L R L L L R L]

3430.03 .04 4890.8 .025 5103.47 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr.
Expan.

4890.8 5103.47 1011.04 1011.04 1011.04 .1
ineffective Flow num= 1
StaL StaR Elev Permanent
3430.03 4518.72 1318.12 F
Left Levee Station= 4832.6 Elevation= 1314.74
Right Levee Station= 5103.47 Elevation= 1314.32
Blocked Obstructions num= 1
Sta L Sta R Elev

Hdedekkd b kbt kdhh ik

4367.36 4495 1316.79

CROSS SECTION OUTPUT Profile #Design

nnnnnnn

nnnnnnnnnnnn

* E.G. Elev (ft) * 1312.41 * Element * Left OB *

Channel * Right OB *

* vel Head (ft) ® 0.34 * wt. n-val. * *

0.025 * *

* W.S. Elev (ft) * 1312.07 * Reach Len. (ft) * 1011.04 =

1011.04 * 1011.04 ~*

* Crit W.s. (ft) * 1307.52 * Flow Area (sq ft) * *

1485.02 * *

* E.G. Slope (ft/ft) *0.000430 * Area (sq ft) *

1485.02 * *

* Q Total (cfs) * 6900.00 * Flow (cfs) * *

6900.00 ~* *

* Top width (ft) * 200.30 * Top width (ft) * *

200.30 * *

* ge1 Total (ft/s) * 4.65 * Avg. vel. (ft/s) * *

4. 5 b %

* gix chl pbpth (f}) * 8.75 * Hydr. Depth (ft)

7. * i

* Conv. Total (cfs) *332732.3 * Conv. (cfs)

*332732.3 * *

* Eeggth wtd. (ft) * 1011.04 * wetted Per. (ft) * *

202. * *

* Min ¢h ET (f©) * 1303.32 * shear (1b/sq ft) * *
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Adjust_Ex_for_Datum

0.20 = * -
* Alpha * 1.00 * stream Power (lb/ft s) =* *

0.91 * * _ |
* Frctn Loss (ft) * 0.46 = cum volume (acre-ft) * *

122.69 * ® .

* C & E Loss (ft) * 0.00 * cum SA (acres) ® ®

17.56 * *

R L L R L L R R s A A e L L L R L R S S A s

hdekk ke kil hhdhhdd

Note: Multiple critical depths were found at this location. The critical

depth with the lowest, valid,
water surface was used.

CROSS SECTION OUTPUT Profile #PF 4

nnnnnnnnnnnnnnnnnnnnnn

nnnnnnnnnnnnnnnnn

* E.G. Elev (ft) * 1315.56 * Element * Left OB *
Channel * Right OB *

* vel Head (tt) * 0.44 * wt. n-val. * 0.040 *
0.025 = 0.040 =

* W.S. Elev (ft) * 1315.13 * Reach Len. (ft) * 1011.04 *
1011.04 * 1011.04 =

* Crit w.Ss. (ft) * 1309.13 * Flow Area (sq ft) * 364.95 *
2i21.61 * 60.18 *

* E.G. Slope (ft/ft) *0,000389 * Area (sq ft) * 364.95 *
2121.61 * 60.18 *

* Q Total (cfs) *11730.00 * Flow (cfs) * 266.14
*11410.70 * 53.17 *

* Top width (ft) * 625.19 * Top width (ft) * 367.26 *
212.67 * 45,26 *

* vel Total (ft/s) * 4.61 * Avg. vel. (ft/s) ® 0.73 =
5.38 * 0.88 *

; ggx gh1 Dgt?3(f£) * 11.81 * Hydr. Depth (ft) * 0.99 *
* Cconv. Total (cfs) *594599.7 * Conv. (cfs) * 13490.6
*578414.1 * 2695.1 *

* Length wtd. (ft) * 1011.04 * wetted Per. (ft) * 367.66 *
215.97 * 45.46 *

* min ch E1 (ft) * 1303.32 * shear (1b/sq ft) * 0.02 =
0.24 * 0.03 *

* Alpha * 1.33 * stream Power (lb/ft s) * 0.02 =
1.28 = 0.03 =

* Frctn Loss (ft) * 0.41 * cum volume (acre-ft) * 8.56 *
181.24 * 5.50 * _

* C & E Loss (ft) ® 0.00 * cum SA (acres) * 13.80 =
19.26 * 3.97 *

B L D R R g . R R R R L R R R R S R R Rk R R L X R R I R A Rk Rk o o S
Fehhkdehhdhtkfdhhid

Note: Multiple critical depths were found at this location. The critical

depth with the lowest, valid,
water surface was used.

CROSS SECTION

RIVER: EMF
REACH: Reach 4 RS: 14

INPUT
Description: Ineffective Flow Area Upstream of Higley Road Bridge. All

elevations adjusted up 2.12' for datum change.
38

station Elevation Data num=
sta Elev Sta Elev Sta Elev Sta Elev Sta

Elev
Page 23
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Adjust_gx_for_Datum
cde e f Gk kR Skl Tt dhhhwdhhhh btk Rk bk kddddekddihddd il ikt -

4030.6 1316.82 4039.42 1315.57 4103.08 1314.92 4117.51 1314.92 4237.57
4267.03 1314.72 4372.08 1314.54 4416.57 1314.42 4506.59 1314.38 4566.09
4641.08 1314.23 4676.38 1314.27 4715.62 1314.22 4775.59 1313.97 4824.41
4830.23 1314.16 4847.44 1313.76 4850.16 1314.52 4853.82 1313.65 4864.27
4889.58 1313.52 4919.85 1304.35 4926.48 1304.12 4959.63 1303.39 4994.21

5008.4 1303.02 5030.42 1303.15 5044.23 1303.32 5072.31 1303.38 5103.68
5117.88 1313.57 5120.37 1312.6 5126.51 1314.32 5143.86 1314.72 5149.85
5159.64 1316.99 5170.27 1317.3 5180.2 1317.72

Manning's n values num= 3
sta n val Sta n val Sta n val

4030.6 .04 4889.58 .025 5103.68 .04
Bank Sta: Left Right Lengths: Left Channel Right coeff Contr.
Expan .
4889.58 5103.68 390 204.54 80 .3

.5
Ineffective Flow num= 1
Sta L sta R Elev Permanent
4030.6 4520 1318.12 F
Left Levee Station= 4850.16 Elevation= 1314.52
Right Levee Station= 5103.68 Elevation= 1313.9

HRRRRRERIRR WRRRRERE®

R L XTI LT

* E.G. Elev (ft) * 1311.94 * Element * Left OB *
channel * Right OB *

* vel Head (ft) * 0.36 * wt. n-val. * *
0.025 * * .

* W.S. Elev (ft) * 1311.59 * Reach Len. (ft) * 390.00 *
204.54 * 80.00 *

* Ccrit w.s. (fo) * 1307.32 * Flow Area (sq ft) # *
1434.71 * *

* E.G. Slope (ft/ft) *0.000483 * Area (sq ft) * *
1434.71 * *

* Q Total (cfs) * 6900.00 * Flow (cfs) * *
6900.00 * * .

* Top width (ft) * 200.81 * Top width (ft) * *
200.81 = *

* §i1 Total (ft/sz * 4.81 * Avg. vel. (ft/s) * *
4 . % 3

* Max Chl Dpth (fg) * 8.56 * Hydr. Depth (ft) *

7.14 *

* Conv. Total (cfs) *313807.4 * conv. (cfs) *

*313807.4 * * )

5
3%

* {ength wtd. (ft) * 204.54 wetted per. (ft)

203.23 * *

* Min ch E1 (Ft) * 1303.02 * shear (Ib/sq ft)
0.21 *
1.00

* Alpha Stream Power (1b/ft s)
1.02 * *

* Frctn Loss (ft) 0.12 * Cum volume (acre-ft) *
88.80 * * ‘
* C & E Loss (ft) * 0.00 * cum SA (acres) * *
12.91 * *

*

*
*
bl

5

Page 24

l CROSS SECTION OUTPUT Profile #Design




Adjust_Ex_for_patum

o s o Jo dadade o do dade e de e e dededodededode e de e e e dede e oSt e A e Lt vt NSl YN e do e oo ofe S ale oo o Jo Jo Jo fo e Jo do e
R R o R A A A R R R R R R R R R R A R R R o R S R R R LR R R R R R
\
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»

TARR

Note: Multiple critical depths were found at this location. The critical

depth with the lowest, valid,
water surface was used.

M

CROSS SECTION OUTPUT Profile #PF 4

O R L L T R R A R L A T X L e L L L
R E T

* E.G. Elev (ft) * 1315.15 * Element * Left OB *
channel * Right OB *

* vel Head (ft) * 0.48 * wt. n-val. *  0.040 *
0.025 * 0.040 =

* W.S. Elev (ft) * 1314.67 * Reach Len. (ft) * 390.00 *
204.54 * 80.00 *

* Crit W.S. (ft) * 1308.92 * Flow Area (sq ft) * 227.37 *
2081.08 * 27.31 *

* E.G. Slope (ft/ft) *0.000431 * Area (sq ft) * 269.09 *
2081.08 * 27.31 * ’

* Q Total (cfs) *11730.00 * Flow (cfs) *  126.80
*11586.43 * 16.77 *

* Top width (ft) * 845,52 * Top width (ft) * 593,40 *
214.10 * 38.01 *

* vel Total (ft/s) * 5.02 * Avg. vel. (ft/s) * 0.56 *
5.57 * 0.61 *

* Max Chl Dpth (ft) * 11.65 * Hydr. Depth (ft) * 0.62 *
9.72 * 0.72 =

* Conv. Total (cfs) *564923.8 * conv. (cfs) * 6106.8
*558009.2 * 807.9 *

* Length wtd. (ft) * 205.45 * wetted Per. (ft) * 369.86 *
217.19 * 38.44 *

* Min ch E1 (ft) * 1303.02 * shear (1b/sq ft) * 0.02 =
0.26 * 0.02 *

* Alpha * 1.21 * Stream Power (Ib/ft s) * 0.01 =
1.44 * 0.01 *

* Frctn Loss (ft) * 0.11 * Cum volume (acre-ft) * 1.20 *
132.46 * 4.49 * '
* C & E Loss (ft) * 0.03 * cum SA (acres) * 2.66 *
14.30 * 3.01 *

R R R R R R R R R R R X X Ry g R X T T R Y I L R 2 L X R R b R R R X R R Rk ok o S
Gehddehhdhhhhhlhts

Note: Multiple critical depths were found at this location. The critical

depth with the lowest, valid,
water surface was used.

CROSS SECTION

RIVER: EMF
REACH: Reach 4 RS: 13.961

INPUT
Description: Higley Road Bridge (Upstream Face). All elevations adjusted up

2.12' for datum change.
6 span Bridge with Riprap
Protection
Manning n value of .030 used for Channel

Use Field ] )
survey Data for This Cross Section

- skew Angle 41.63 begrees,
Cross Section Data Adjugted
2

Station Elevation Data num=
Sta Elev Sta Elev Sta Elev Sta Elev Sta

Elev
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Adjust_Ex_for_Datum

§807é§9 1317.52 4840.55 1317.42 4854.42 1317.38 4855.03 1312.93 4867.07

1311.

13828511 1311.94 4901.46 1309.28 4917.23 1304.52 4948.05 1303.46 4994.94
501ié%2 1302.39 5024.43 1301.67 5030.47 1301.92 5042.29 1303.65 5071.67 °

1304.

5089.7 1308.57 5097.72 1311.17 5123.85 1311.93 5130.25 1313.39 5133.9

1314.41
5135.84 1317.24 5165.08 1317.08

Manning's n values num= 3

Sta n val Sta n val Sta n val

R R R L R R Ry L

4807.89 .04 4854.42 .03 5135.84 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr.
Expan.

5 4854.42 5135.84 79.19 79.19 79.19 .3
Left Levee Station= 4854.42 Elevation= 1317.38
Right Levee Station= 5135.84 Elevation= 1317.24
CROSS SECTION OUTPUT Profile #Design
Gedehhhfehdffhd ek hhth bbb bbb hhkhhhhdfhdeh et Rt h bbbtk hhdhhldd
fhdhhhhhxthhkhhhind
* E.G. Elev (ft) * 1311.82 * Element * Left OB *
Channel * Right OB *
* vel Head (ft) * 0.36 * wt. n-val. * *
0.030 * ®
* W.S. Elev (ft) * 1311.46 * Reach Len. (ft) * 0.10 *
0.10 * 0.10 *
* Crit W.S. (F©) * 1307.33 * Flow Area (sq ft) * *
1424.92 = %
* E.G. Slope (ft/ft) *0.000751 * Area (sq ft) * *
1424.92 * *
* Q Total (cfs) * 6900.00 * Flow (cfs) * *
6900.00 = *
* Top width (ft) * 208.83 * Top width (ft) * *
208.83 *
* vel Total (ft/s) * 4.84 * Avg. vel. (ft/s) * *
4.84 * *
* Max Chl ppth (ft) * 9.79 * Hydr. Depth (ft) * *
6.82 * *
* conv. Total (cfs) *251836.1 * conv. (cfs) *
*251836.1 * *
* Length wtd. (ft) * 0.10 * wetted Per. (ft) * *
211.40 * *
* gin ch E1 (ft) * 1301.67 * Shear (1b/sq ft) *
O- 2 ko %
* Alpha * 1.00 * Stream Power (Ib/ft s) *
1_ 53 % e
* Frctn Loss (ft) * * Cum Volume (acre-ft) *
82.09 * *
* C & E Loss (ft) * * cum SA (acres) * *
11.95 = *
R R R R R R L R R L L L R R AR R A E L XX L o R ey L L
Note: Multiple critical depths were found at this location. The critical

depth with the lowest, valid,
energy was used.

CROSS SECTION OUTPUT Profile #PF 4

nnnnnnnnnnnnnnnnnn
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L

e

% ek kSt deh kit f Ntk =

E.G. Elev (ft) * 1315.01 * Element * Left OB

channel * Right OB *

* vel Head (ft) * 0.42 * wt. n-val. * *

0.030 ~* *

* W.S. Elev (ft) * 1314.59 * Reach Len. (ft) * 0.10 =

0.10 * 0.10 =

* Crit w.s. (ft) * 1308.93 * Flow Area (sq ft) * *

2250.45 * *

* E.G. Slope (ft/ft) *0.000700 * Area (sq ft) * *

2250.45 = *

* Q Total (cfs) *11730.00 * Flow (cfs) *

*11730.00 * *

* Top width (ft) * 279.22 * Top width (ft) * *

279.22 = *

; §§1 Total (ft/s) * 5.21 * Avg. vel. (ft/s) * *
% *

; 8gx §h1 Dpth (f;) * 12.92 * Hydr. Depth (ft) * *

* Cconv. Total (cfs) *443197.8 * conv. (cfs) *

*443197.8 * *

* Length wtd. (ft) * 0.10 * wetted Per. (ft) ® *

283.85 ~* *

3 g;n gh E1 (ft) i} *.1301.67 * shear (lb/sq ft) * *

; lehg )} * 1.00 * Stream Power (lb/ft s) * *

* Frctn Loss (ft) * * cum vVolume (acre-ft) * *

122.29 * 4.46 *

* C & E Loss (ft) * * cum SA (acres) * *

13.15 = 2.97 * -

L 2 R E X T R X o L g R 2 R R R R R S A Rk

nnnnnnnnnnnnn

Note:  Multiple critical depths were found at this location. The critical
depth with the lowest, valid,
energy was used.

BRIDGE

RIVER: EMF
REACH: Reach 4 RS: 13.954

INPUT
Description: Higley Road 6-Span Bridge
Use Field Survey Data for this Cross
: Section
tElongated Piers with Semi-Circular Ends

Distance from Upstream XS = .1
peck/Roadway width = 78.69
weir Coefficient = 2.6
Upstream Deck/Roadway Coordinates
num= 18
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

4807.89 1317.62 1317.12 4855.03 1317.95 1312.93 4855.77 1317.95 1314.59
4861.52 1317.99 1314.59 4899.6 1318.15 1314.8 4901.04 1318.19 1314.81
4936.41 1318.37 1314.89 4948.05 1318.4 1314.92 4974.83 1318.46 1314.97
4995.15 1318.43 1314.92 5012.49 1318.42 1314.91 5042.39 1318.37 1314.59
5050.76 1318.35 1314.61 5088.54 1318.2 1314.65 5088.74 1318.2 1314.65
5127.12 1317.96 1314.45 5135.84 1317.87 1314.62 5165.36 1317.53 1316.12

Upstream Bridge Cross Section Data

Station Elevation Data num= 22
Sta Elev Sta Elev Sta Elev Sta Elev Sta
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E1 eV ot wte Wl o o e ale ala e Ve Ta e Su wte la Wda wba WL S Do e s S, S, Yo nts Jo At afa Wt e S ufa oL e Vo ol wle Mo WA LN o S
g§g7éi9 1317.52 4840.55 1317.42 4854.42 1317.38 4855.03 1312.93 4867.07
1 .
4898.11 1311.94 4901.46 1309.28 4917.23 1304.52 4948.05 1303.46 4994.94
1303.5
ggizé%Z 1302.39 5024.43 1301.67 5030.47 1301.92 5042.29 1303.65 5071.67
1 .
5089.7 1308.57 5097.72 1311.17 5123.85 1311.93 5130.25 1313.39 5133.9
1314.41
5135.84 1317.24 5165.08 1317.08
Manning's n values num= 3
Ssta n val Sta n val sta n val
B L e T T T X ]
4807.89 .04 4854.42 .03 5135.84 .04
Bank sta: Left Right Coeff contr. Expan.
4854.42 5135.84 .3 .5
Left Levee Station= 4854.42 Elevation= 1317.38
Right Levee Station= 5135.84 Elevation= 1317.24

Downstream Deig/Roadway Coordinates
num=
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
R L L L R S L
4814.7 1317.65 1316.12 4861.52 1317.99 1314.12 4864.8 1318 1314.59
4899.6 1318.15 1314.55 4903.76 1318.17 1314.54 4936.41 1318.37 1314.66
4950.55 1318.41 1314.74 4974.83 1318.46 1314.83 4997.42 1318.43 1314.92
5012.49 1318.42 1314.87 5044.21 1318.36 1314.79 5050.76 1318.35 1314.78
5088.74 1318.2 1314.73 5090.93 1318.18 1314.72 5127.12 1317.96 1314.75
5135.98 1317.87 1314.76 5136.06 1317.87 1313.59 5165.36 1317.53 1315.12
5171.86 1317.42 1317.12

Downstream Bridge Cross Section Data
Station Elevation Data num= 1
Sta Elev Sta Elev Sta Elev Sta Elev Sta

Elev

B L A L R R R L L L L R T L L L R R R R T T e T

A
=

&

;glgé7 1317.08 4855.13 1317.11 4857.13 1317.09 4870.98 1312.36 4892.66
1310.

3,

1;831%97 1308.98 4920.34 1303.94 4948.7 1303.17 4995.86 1303.84 5004.41
gg%éig4 1301.77 5027.69 1302.52 5043.04 1303.71 5068.4 1303.34 5089.23
1 . ‘
5098 1311.49 5126.96 1312.7 5131.94 1313.8 5136.06 1313.59 5136.2
1317.3
5171.86 1317.28
Manning's n values num= 3
sta. n val Sta n val Sta n val
Tdddehdedh ket dhhdteddt bRtk hhdddddlhdd il kel hhh itk
4814.7 .04 4857.13 .03 5136.2 .04
Bank Sta: Left Right Coeff Contr. Expan.
4857.13 5136.2 .3 .5
Left Levee Station= 4857.13 Elevation= 1317.09
Right Levee Station= 5136.2 Elevation= 1317.3

0 horiz. to 1.0 vertical
0 horiz. to 1.0 vertical
.95

Upstream Embankment side slope

pownstream Embankment side slope

Maximum allowable submergence for weir flow
Elevation at which weir flow begins

Energy head used in spillway design
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-spillway height used in design
weir crest shape

Number of Piers = 5

Pier Data

Pier Station Upstream= 4901.04
Upstream num= 2

width Elev width Elev

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

2 1308.28 2 1315.12
Downstream num= 2
width Elev width Elev

nnnnnnnnnnnnnnnnnnnn

2 1308.16 2 1315.12
Pier Data
Pier Station Upstream= 4948.05
Upstream num= 2

width Elev width Elev

2 1302.46 2 1315.12

Downstream num= 2
width Elev width Elev

Tehfeded ke hddehhhhhhdihhhfhh kit

2 1302.71 2 1315.12
Pier Data
Pier Station Upstream= 4995.15
Upstream num= 2

width Elev width Elev

Ihdddhhhhdhhkhhhhhhhhihhdhhhhrhis

2 1302.5 2 1315.12

Downstream num= 2
width Elev width Elev

Stk dhhhhhhi kil hikk

2 1302.84 2 1315.12
Pier Data .
Pier Station Upstream= 5042.39
Upstream num= 2

width Elev width Elev

nnnnnnnnnnnnnnnnnn

2 1302.65 - 2 1315.12
Downstream num= 2
width Elev width Elev
B R A A X R L
2 1302.17 2 1315.12
Pier Data
Pier Station Upstream= 5088.54
Upstream num= 2
width Elev width Elev
P L R R L L L L
2 1307.57 2 1315.12
Downstream num= 2
width Elev width Ele
E R I R L
2 1307.98 2 1315.12

Broad Crested

Downstream= 4903.76

Downstream= 4950.55

Downstream= 4997.42

Downstream= 5044.21

pownstream= 5090.93

Number of Bridge Coefficient Sets = 1

Low Flow Methods and Data

Energy
Momentum cd
varnell Kval

1.33
.9
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Selected Low Flow Methods = Highest Energy Answer

High Flow Method
Energy Only

Additional Bridge Parameters .
Add Friction component to Momentum :
Do not add weight component to Momentum
Class B flow critical depth computations use critical depth
inside the bridge at the upstream end
Criteria to check for pressure flow = Upstream energy grade line

BRIDGE OUTPUT Profile #Design

R R Ly L R L R R R R R R s Y A R R R R X A A T R R T
dedkdedddedehdhdhid

* E.G. US. (ft) * 1311.82 * Element *Inside BR US
*Inside BR DS *

* W.S. Us. (ft) * 1311.46 * E.G. Elev (ft) * 1311.80
* 1311.65 *

* Q Total (cfs) * 6900.00 * w.S. Elev (ft) * 1311.40
* 1311.24 =

* Q Bridge (cfs) * 6900.00 * Crit w.S. (ft) * 1307.41
* 1307.34 =

* Q Weirg(zgs)* * * Max Chl bppth (ft) i 9.73
* weir Stélgft (ft) * * vel Total (ft/s) * 5.09
* 5_ %

* weir Sta Rgt (ft) * * Flow Area (sq ft) * 1356.02
* 1337.88 * |
* Welr Submerg * * Froude # Cchl ® 0.34
* 0.35 =

* Weirlgax Depth (ft) * * Specif Force (cu ft) * 6305.84
* 6179.21 *

* Min E1GWe1r Flow (ft) = 1317.54 * Hydr Depth (ft) ® 6.89
¢ .74 *

* Min 51 Prs (ft) * 1314.97 * w.P. Total (ft) i 255.64
* 55.50 =

* Delta EG (ft) * 0.18 * conv. Total (cfs) * 204280.8
* 199820.7 *

* De1ta9g5 (fr) * 0.19 * Top width (ft) * 196.77
* 198.39 *

* BR Open Area (sq ft) * 2183.19 * Frctn Loss (ft) *

* BR Open vel (ft/s) * 5.16 * C & E Loss (ft) *

* %*

* Coef og gg . * * Shear Total (lb/sq ft) * 0.38
* Br Sel Method * Momentum * Power Total (lb/ft s) * 1.92

BRIDGE OUTPUT Profile #PF 4

Shfddhhhhdhkhhhkhhhhhhhhhhhhhhhhh il h ik Gttt hdhdhhhhdlch el ks

3 o e e o ks olo e
TP T TP T

* E.G. US. (ft) * 1315.01 * Element *Inside BR US
*Inside BR DS *

* W.S. US. (ft) * 1314.59 * E.G. Elev (ft) * 1314.99
% 1314.85 *

* Q Total (cfs) * 11730.00 * w.S. Elev (ft) * 1314.52
* 1314.36 *

* Q Bridge (cfs) ® 11730.00 =* Crit w.S. (ft) * 1309.05
* 1308.96 *

* Q Weiiz(cgs) * * Max Chl ppth (ft) * 12.85
* .5 %

* weir Sta Lft (ft) * * vel Total (ft/s) * 5.47
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* 5.62 * -
* Weir Sta Rgt (ft) * * Flow Area (sq ft) * 2142.61

* 2085.92 * '

* weir Sgbmerg # * Froude # chl * 0.34

* .35 %

* Weir Max Depth (ft) * * specif Force (cu ft) * 12621.10

* 12421.37 *

* Min E18w81r Flow (ft) = 1317.54 * Hydr Depth (ft) * 8.53

kS R O *

* Min ggopgg (ft) * 1314.97 * w.P. Total (ft) * 378.36

* pelta EG (ft) * 0.16 * conv. Total (cfs) % 337164.3

*  339209.2 *

* pelta WS (ft) * 0.18 * Top width (ft) * 251.25

* 260.88 *

i BR Open Area (sq ft) * 2183.19 * Frctn Loss (ft) *

* BR Open Vel gft/s) * 5.62 * C & E Loss (ft) *

* coef og 24 . * * shear Total (lb/sq ft) * 0.43

* Br Sel Methog *  Momentum * Power Total (lb/ft s) * 2.34
********%%22******************************************************************
LR XX R 2R LR LR RS

CROSS SECTION

RIVER: EMF
REACH: Reach 4

INPUT

RS: 13.946

Description: Higley Road Bridge (Downstream Face). All elevations
) 2.12" for datum change.
6 Span Bridge with Riprap

adjusted up

Protection

Manning n value of .030 used for Channel

Use Field
survey Data

skew Angle 41.71 Degrees,

for This Cross Section

Cross Section Data Adjusted
21

Station Elevation Data
Sta Elev Sta
Elev

4814.7 1317.08 4855.13
1310.98
4901.97 1308.98 4920.34

1302.7
5016.54 1301.77 5027.69

1309.16 .
5098 1311.49 5126.96

1317.3
5171.86 1317.28

Manning's n values

Sta n val Sta

B T R I
TWHHRRTRTRS

.04 4857.13

FTdededede N dededddt

4814.7
Bank Sta: Left Right

Expan.
4857.13 5136.2
.5

num=
Elev Sta Elev Sta Elev Sta

1317.11 4857.13 1317.09 4870.98 1312.36 4892.66
1303.94 4948.7 1303.17 4995.86 1303.84 5004.41
1302.52 5043.04 1303.71 5068.4 1303.34 5089.23
1312.7 5131.94 1313.8 5136.06 1313.59 5136.2

num=
Joval = .Sta . nval
"“"jéénhéiéétinnnantai
Lengths: Left Channel Right Coeff Contr.
35 184.27 320 .3
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Station= 4857.13
Station= 5136.2

Left Levee
Right Levee

CROSS SECTION OUTPUT Profile #Des

Elevation= 1317.09
Elevation= 1317.3

ign

o o s ale o ofe So oo Su Lo o ole oo e o fa ale o So ofe Jo o Jo So o ofo S o o ofa ot o ote e o Jo ole ole b ofa o afa afe Ja o o e Au o s o ol o oJo s P d D R b
P R R R R R L X R L R XX X R T R R R R R S X R R R R R Rk R ke R R

WA RARARARATRTIFTR AR

* E.G. Elev (ft)
Channel * Ri%ht 0B

* 1311.65

%

* vel Head (ft) * ©0.38
0.030 * *

* W.S. Elev (ft) * 1311.27
184.27 * 320.00 *

* Crit W.S. (ft) * 1307.23
1399.77 * *

* E.G. Slope (ft/ft) *0.000796
1399.77 * *

* Q Total (cfs) * 6900.00
6900.00 *

* Top width (ft) * 209.02
209.02 * *

* vel Total (ft/s) * 4.93
4,93 * *

* mMax Cchl bppth (ft * 9.50
6.70 * *

* conv. Total (cfs) *244633.9
*244633.9 *

* tength wtd. (ft) * 184.27
211.19 * *

* Min ch ET (ft) * 1301.77
0.33 = * ‘
* Alpha * 1.00
1.62 * *

* Frcth Loss (ft) * 0.12
79.64 * *

* ¢ & E Loss (ft) ® 0.00
11.59 * *

O T R R P R T R T X

SORPRPRPRPAE R
Tdededdfhe Rl ddeddedd

Note:
depth with the Towest, valid,
energy was used.

CROSS SECTION OUTPUT Profile #PF 4

nnnnnnnnnnnnnnnnnnnnnnnnnn

nnnnnnnnnnnnn

* E.G. Elev (ft) * 1314.85
Channel * Right OB *

* vel Head (ft) * 0.45
0.030 * *

* w.S. Elev (ft) * 1314.40
184.27 * 320.00 *

* Crit W.S. (ft) * 1308.86
2183.25 = *

* E.G. Slope (ft/ft) *0.000741
2183.25 * *

* Q Total (cfs) *11730.00
*#11730.00 *

* Top width (ft) 271.09
271.09 * *

* yvel Total (ft/s) 5.37
5'37 * %

* Max Chl ppth (ft) * 12.63
8.05 * ®

% conv. Total (cfs) *430770.7
*430770.7 * *

* Element
* Wt. n-val.
(fod

* Flow Area (sq ft)

* Reach Len.

* Area (sq ft)

* Flow (cfs)

b

Top width (ft)

*

Avg. vel. (ft/s)
* Hydr. Depth (ft)
(cfs)

%

conv.

*

wetted Per. (ft)

* shear (1b/sq ft)

* Sstream Power (1b/ft s)
* cum Volume (acre-ft)

* Cum SA (acres)

* Element
* Wt. n-val.
* Reach Len. (ft)

* Flow Area (sq ft)

* Area (sq ft)

%

Flow (cfs)

3

Top width (ft)
* Avg. vel. (ft/s)
* Hydr. Depth (ft)

*

conv. (cfs)
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Multiple critical depths were found at this location.
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*-Length wtd. (ft) * 184.69 * wWetted Per. (ft) * *
274.60 * *

* Min ¢ch ET (ft) * 1301.77 * shear (1b/sq ft) *

0.37 = *

* Alpha * 1.00 * Stream Power (1b/ft s) * *
1.98 = *

* Frctn Loss (ft) * 0.11 * Cum voluime (acre-ft) * *
118.45 = 4.46 *

* C & E Loss (ft) * 0.02 * Cum SA (acres) * *
12.68 * 2.97 =*

R R R R R L R R L R E R X Ly L 2 X X X T T
Tk Thkh kR hhty

Note: Multiple critical depths were found at this location. The critical

depth with the lowest, valid,
energy was used.

CROSS SECTION

RIVER: EMF

REACH: Reach 4 RS: 13.911

INPUT_ . . .

Description: All elevations adjusted up 2.12' for datum change.

station Elevation Data num= 1

: Sta Elev Sta Elev Sta Elev Sta Elev Sta

Elev

DR R R L L L R A A 22 X L Ry L 2 T )

oo e
W

4841.43 1317.22 4853.38 1316.5 4870.61 1317.18 4880.66 1316.67 4906.08

1308.62

49%0561 1303.72 4938.27 1303.31 5001.12 1303 5069.78 1303.67 5074.56
1303.

5104.87 1313.32 5116.39 1313.25 5120.37 1312.13 5142.7 1312.39 5166.32
1316.56

5181.39 1316.92
Manning's n values num= 3

Sta n val Sta n val Sta n val

dekdefedeh R v T dhhdh i ik hhh Rk hhhhhhhhhk kb hh N hhk

4841.43 .04 4870.61 .025 5104.87 .04
Bank Sta: Left Right Lengths: Left channel Right Coeff cContr.
Expan.

4870.61 5104.87 275 368.56 380 .3

.5
Left Levee Station= 4870.61 Elevation= 1317.18
Right Levee Station= 5104.87 Elevation= 1313.32
CROSS SECTION OUTPUT Profile #Design
Fedkhhfh Tedddd ede o deve e defefededeNedeSedededeNefedede et hfe S feSefhdhthhh Gt NSkl hdhh vttt
* E.G. Elev (ft) * 1311.52 * Element * Left OB *
channel * Right OB *
* Vel Head (ftt) * 0.39 * wt. n-val. * *
0.025 * ®
* W.S. Elev (ft) * 1311.13 * Reach Len. (ft) * 275.00 *
368.56 * 380.00 *
* Crit W.s. (ft) * 1307.20 * Flow Area (sq ft) *
1375.51 = *
* E.G. Slope (ft/ft) *0.000552 * Area (sq ft) *
1375.51 * *
* Q Total (cfs) * 6900.00 * Flow (cfs) * #*
6900.00 = ®
* Top width (ft) * 199.82 * Top width (ft) ® *
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199.82 * *

* vel Total (ft/s) * 5.02 * Avg. vel. (ft/s) *

5.02 * *

* gax ch1 ppth (ft) * 8.13 * Hydr. Depth (ft) *

6. 8 %% *

* conv. Total (cfs) %*293552.2 * conv. (cfs) *

*293552.2 * *

;OLeggth wtd. (ft) * 368.56 * Wetted Per. (ft) *
2. k] *

; g;n gh ET (ft) * 1303.00 * shear (1b/sq ft) *

*-A;pha : * 1.00 * stream Power (lb/ft s) *

1.18 * *

* Frctn Loss (ft) * 0.22 * cum volume (acre-ft) *

73.77 * *

* C & E Loss (ft) * 0.01 * cum SA (acres) *

10.72 * #

R R R L R R R e A X R T L A e S

Note: Multiple critical depths were found at this location.

depth with the Towest, valid,
water surface was used.

T I P R R
TR RERR"

3

*

*

3%

3¢

-

b

3%

%
3
%

sk

The critical

CROSS SECTION OUTPUT Profile #PF 4

R L R R R R R R R E R R R R X R R R R R L R Rk Ak
Sk dhh ekttt htk

* E.G. Elev (ft) * 1314.72 * Element * teft OB *
channel * Right OB *

* vel Head (ft) * 0.51 * wt. n-val. * *
0.025 * 0.040 *

* W.S. Elev (ft) * 1314.20 * Reach Len. (ft) * 275.00 *
368.56 *  380.00 * . ‘

* Crit w.S. (ft) * 1308.79 * Flow Area (sq ft) * *
2018.34 * 69.35 *

* E.G. Slope (ft/ft) *0.000490 * Area (sq ft) * *
2018.34 * 69.35 =

* Q Total (cfs) *11730.00 * Flow (cfs) *

*11657.50 * 72.50 *

* Top width (ft) * 264.53 * Top width (ft) * *
216.42 * 48.11 *

* vel Total (ft/s) * 5.62 * Avg. vel. (ft/s) * *
5.78 * 1.05 = .

* Max Chl bDpth (ft) * 11.20 * Hydr. Depth (ft) ® *
9.33 = 1.44 =*

* conv. Total (cfs) *529660.8 * Conv. (cfs) *

%526387.3 * 3273.5 *

* Length wtd. (ft) * 368.62 * Wetted Per. (ft) * *
219.59 = 48.42 *

* Min Ch E1 (ft) * 1303.00 * shear (1b/sq ft) *

0.28 * 0.04 =

* Alpha * 1.05 * Stream Power (lb/ft s) * *
1.63 * 0.05 ~

* Frctn Loss (ft) ® 0.19 * cum volume (acre-ft) * *
109.56 * 4,21 *

* C & E Loss (ft) ® 0.01 * cum SA (acres) * *
11.65 * 2. *

R R R R L R R R R L R L L e A A A S R A L A S
Note: Multiple critical depths were found at this location. The critical

depth with the lowest, valid,
water surface was used.

CROSS SECTION
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RIVER: EMF

REACH: Reach 4 RS: 13.842

INPUT

Description: All elevations adjusted up 2.12' for datum change.
26

num=
Elev Sta

Station Elevation Data
Sta Elev Sta
Elev

nnnnnnnnnnnnnnnnnnnnnnnnn
*%

4551.05 1321.02 4564.55 1317.24 4611.63 1316.91

Elev

nnnnnnn

nnnnnnnnnnnn

Sta Elev Sta

4621.86 1316.94 4639.67

1316.83

g$§9é§7 1316.32 4745.86 1315.89 4829.57 1315.79 4836.88 1315.73 4842.99
1 .

gggoéél 1315.22 4866.43 1315.39 4870.85 1316.57 4878.98 1316.86 4884.46
1 .

49%6535 1303.82 4999.22 1303.11 5003.91 1303.01 5042.99 1303.26 5079.17
1303.

1g%g9ég8 1313.22 5122.04 1313.39 5126.64 1312.76 5153.02 1312.69 5174.09

5189.06 1316.92
Manning's n values num= 3

Sta n val sta n val Sta n val

XXX X2 R XL LXF XX LR ELLELX XL EEEL-L XL LR L L ELT LTI EE LT

4551.05 .04 4884.46 .025 5109.48 .04
Bank Sta: Left Right Lengths: Left channel Right coeff Contr.
Expan.

3 4884.46 5109.48 350 455.16 480 I
Left Levee Station= 4842.99 Elevation= 1317.83
Right Levee Station= 5122.04 Elevation= 1313.39
CROSS SECTION OUTPUT Profile #Design
hekdededete e hhttedehdddehdhhkdhhdtdhhhdhhhh e hdhhhdh kil hhhhhhhhhhhknhitty
2 2 R I
* E.G. Elev (ft) * 1311.29 * Element * Left OB
Channel * Ri%ht OB *
* vel Head (ft) * 0.43 * wt. n-val. *
0.025 * *
* W.S. Elev (ft) * 1310.86 * Reach Len. (ft) * 350.00
455.16 * 480.00 *
* Crit W.S. (ft) * 1307.26 * Flow Area (sq ft) *
1310.41 ~* ®
* E.G. Slope (ft/ft) *0.000642 * Area (sq ft) *
1310.41 *- *
* Q Total (cfs) * 6900.00 * Flow (cfs) *
6900.00 * ]
*9§0§3Width (fo) 198.33 * Top width (ft) *
1 . % %
* vel Total (ft/s) 5.27 * Avg. vel. (ft/s) *
5.27 * *
* Max Chl ppth (ft * 7.85 * Hydr. Depth (ft) *
6-61 * k3
* conv. Total (cfs) *272223.3 * conv. (cfs) *
*272223.3 * *
* Length wtd. (ft) * 455,16 * wetted Per. (ft) *
200.55 * *
* min ch ET (ft) * 1303.01 * shear (1b/sq ft) - *
0.26 * ®
* Alpha * 1.00 * Stream power (lb/ft s) *
1.38 = *
* Frctn Loss (ft) * 0.28 * cum volume (acre-ft) #
62.41 * *
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Adjust_Ex_for_Datum

* C & E Loss (ft) * 0.01 * cum SA (acres) * *
9.04 * *
D A XX
Note:  Multiple critical depths were found at this location. The critical
depth with the lowest, valid,

water surface was used.
CROSS SECTION OUTPUT Profile #PF 4

JAJ-.L.L.MJ-*J-J.J_J_.LJ.J.J‘J.J.J.J‘J-J-J—J-J‘*J-J--LJ-J‘J-J-*

nnnnnnnnnnnn

nnnnnnnnnnnnnn

* E.G. Elev (ft) * 1314.52 * Element * teft OB *
channel * Right OB *

* yel Head (ft) * 0.55
0.025 * 0.040 *

* W.S. Elev (ft) * 1313.97
455.16 * 480.00 =

%

wt. n-val.
Reach Len. (ft) * 350.00

3F
3t

* Crit W.S. (ft) * 1308.87 * Flow Area (sq ft) ® ®
1956.20 * 49,25 *

* E.G. Slope (ft/ft) *0.000544 * Area (sq ft) * *
1956.20 * 49.25 *

* Q Total (cfs) *711730.00 * Flow (cfs) *

*#11687.85 * 42.15 *

* Top width (ft) * 265.77 * Top width (ft) # *
215.72 * 50.05 *

* vel Total (ft/s) * 5.85 * Avg. Vvel. (ft/s) * *
5.97 * 0.86 *

* Max Chl ppth (ft * 10.96 * Hydr. Depth (ft) * *
9.07 * 0.98 =

* Conv. Total (cfs) *502694.6 * Conv. (cfs) *

*500888.3 * 1806.2 *

* Length wtd. (ft) * 455.30 * wetted Per. (ft) * ¥

218.78 * 50.21 *
min ch ET (ft) * 1303.01 * shear (1b/sq ft) * *
0.30 = 0.03 * .

*

* Alpha * 1.04 * Stream Power (1b/ft s) *

1.82 * 0.03 *

* Frctn Loss (ft) * 0.24 * cum Volume (acre-ft) * *
92.75 * 3.69 *

* C & E Loss (ft) * 0.01 * Cum SA (acres) * *

9.82 = 2.37 *

nnnnnnnnnnnnnnnnnnn

Note:  Multiple critical depths were found at this Tocation. The critical
depth with the lowest, valid,
water surface was used.

CROSS SECTION

RIVER: EMF

REACH: Reach 4 RS: 13.755
INPUT
Description: A1l elevations adjusted up 2.12' for datum change.
Station Elevation Data num= 8
sta Elev Sta Elev Sta Elev Sta Elev sta
Elev
B L L R R e A

4346.51 1319.92 4355.11 1319.75 4382.62 1318.89 4410.37 1318.52 4428.28

1318.15
4437.3 1318.07 4445.43 1317.72 4472.69 1317.7 4489.46 1317.12 4538.68

1316.82
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Adjust_Ex_for_batum
4567.32 1316.49 4586.96 1316.11 4603.26 1315.9 4627.02 1316.32 4640.37

1320.8
4658.%9 1319.95 4671.96 1313.9 4689.09 1313.21 4710.97 1313.12 4827.33
1313.0
1?%%0534 1319.04 4851.8 1318.68 4859.9 1314.79 4872.31 1315.12 4876.99
1gggéé32 1316.3 4934.94 1302.89 4945.61 1302.64 4985.71 1302.62 4997.1
38%5345 1302.86 5083.19 1302.9 5114.85 1312.63 5126.01 1312.72 5130.76
1 .
5159.16 1311.8 5179.99 1316.08 5184.27 1316.17
Manning's n values num= 3
Sta n val sta n val Sta n val
dededede e dehdhddhdhdodhh ke hhdhhhdededehhhhdhhhdhhdehdh ki
4346.51 .04 4890.52 .025 5114.85 .04
Bank Sta: Left Right Lengths: teft Channel Right Coeff Contr.
Expan.
5 4890.52 5114.85 500 500 500 .1
Left Levee ~Station= 4876.99 Elevation= 1316.52
Right Levee Station= 5126.01 Elevation= 1312.72
Blocked Obstructions num= 2
StaL StaR Elev StaL StaRr Elev
fhthRhRhbhhhihihlhhhhhikdhihhhlhhthxhhdihshfeiis

4346.51 4640 1319.92 4658 4840.54 1319.04

Fededek e hdehdtehde ek kb ikt ki hhdh ekl hhhhhkhhhkhhhhhhhhdehhdehhhhkdehhih®

Thhhkhhhdhdhhikik

* E.G. Elev (ft) * 1311.00 * Element * Left OB *
Channel * Right OB *
* vel Head (ft) * 0.40 * wt. n-val. * *
0.025 * *
* W.S. Elev (ft) * 1310.60 * Reach Len. (ft) * 500.00 ~*
500.00 * 500.00 ~*
* Crit W.S. (ft) * 1306.73 * Flow Area (sq ft) * *
1352.26 * *
* E.G. Slope (ft/ft) *0.000581 * Area (sq ft) * *
1352.26 * *
* Q Total (cfs) * 6900.00 * Flow (cfs) * *
6900.00 * *
* Top width (ft) * 198.84 * Top width (ft) * *
198.84 * *
* v81 Total (ft/s) * 5.10 * Avg. vel. (ft/s) * *
5.10 * *
2 ggx §h1 Dpth (f;) * 7.98 * Hydr. Depth (ft) * *
* conv. Total (cfs) *286299.3 * Conv. (cfs) *
*286299.3 * *
* Length wtd. (ft) * 500.00 * wetted Per. (ft) * *
201.14 = ®
* Min ch E1 (ft) * 1302.62 * Shear (Ib/sq ft) * *
0.24 * *
* Alpha ® 1.00 * Stream Power (lb/ft s) *
1.24 =* *
* Frgtn Loss (ft) * 0.28 * cum volume (acre-ft) * *
48.5 * *
* C & E Loss (ft) * 0.01 * Cum SA (acres) * *
6.96 * *
D R R R R R T R g X R L R g X L L L L T2
Tkt dh ek hdih®
Note: Multiple critical depths were found at this location. The critical
depth with the lowest, valid,
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Adjust_Ex_for_Datum
water surface was used. -

CROSS SECTION OUTPUT Profile #PF 4

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

nnnnnnnnnnnnnnnn

* E.G. Elev (ft) * 1314.27 * Element * Left OB * i
Channel * Right OB *
* vel Head (ft) * 0.52 * wt. n-val. * *

0.025 * 0.040 *

* W.S. Elev (ft) * 1313.76 * Reach Len. (ft) * 500.00 *
500.00 * 500.00 *
* Crit W.Ss. (ft) * 1308.37 * Flow Area (sqg ft) * *

2010.21 * 83.95 *

* E.G. Slope (ft/ft) *0.000494 Area (sq ft) *
2010.21 * 83.95 *

* Q Total (cfs) *11730.00
*11637.15 * 92.85 *

* Top width (ft) 269.72 * Top width (fr)
215.90 * 53.82 *

3
%

*

Flow (cfs)

%
b3

* vel Total (ft/s) * 5.60 * Avg. vel. (ft/s) # *
5.79 * 1.11 *

* Max chl ppth (ft) * 11.13 * Hydr. Depth (ft) * *
9.31 * 1.56 *

* conv. Total (cfs) *528022.6 * Conv. (cfs) *

*523843.1 * 4179.4 *

* Length wtd. (ft) * 500.00 * wetted Per. (ft) * *
218.97 * 54.11 *

* Min ch E1 (ft) * 1302.62 * Shear (1b/sq ft) * *
0.28 * 0.05 *

* Alpha * 1.06 * Stream Power (lb/ft s) * *
1.64 * 0.05 *

* Frctn Loss (ft) * 0.24 * Cum Volume (acre-ft) * *
72.03 * 2.96 *

* C & E Loss (ft) * 0.01 * cum SA (acres) * *
7.57 * 1.80 *

Sedhehdthhdlhh b hhhdihhhhhdd it hhhhhdnh itk hdhhdhhhhhh ol hd kol
EhdhhhdhdhhhhhRhiik

Note: Multiple critical depths were found at this location. The critical

depth with the lowest, valid,
water surface was used.

CROSS SECTION

RIVER: EMF
REACH: Reach 4 RS: 13.661

INPUT
Description: All elevations adjusted up 2.12' for datum change.
57

station Elevation Data num=
Sta Elev Sta Elev Sta Elev sta Elev Sta

Elev

nnnnnnnnnnnnnn

do ot
o

4183§93 1322.42 4200.85 1321.52 4220.13 1320.06 4220.72 1320.22 4225.26
1318.

4229.39 1318.06 4252 1317.46 4259.66 1317.52 4266.52 1317.42 4300.05
lsigii?8 1318.3 4330.02 1318.89 4358.73 1319.45 4364.51 1316.62 4375.31
13%g§?22 1316.78 4392.08 1316.73 4396.63 1315.51 4400.77 1316.42 4410.17
12134?;2 1315.3 4474.29 1315.52 4481.85 1315.5 4536.21 1316.42 4551.06
12%2&?86 1316.36 4603.11 1317.45 4609.9 1317.37 4658.58 1315.72 4722.03
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1313.82 -
3764é§2 1313.41 4788.5 1313.75 4824.21 1314.33 4829.82 1314.42 4834.24
1313. ;
1§§29ég9 1312.04 4846.12 1312.73 4850.08 1314.65 4869.4 1315.62 4878.08
gg;ééo8 1316.13 4890.75 1316.21 4918.56 1307.3 4933.01 1302.82 4959.44
1 .44
38;4264 1302.18 5000.6 1301.88 5005.74 1301.88 5014.49 1302.22 5021.7
1302.25
gogzigz 1302.48 5115.14 1312.42 5126.79 1312.33 5129.98 1311.12 5159.9
1311.
5179.65 1316.17 5192.04 1316.25
Manning's n values num= 3
Sta n val sta n val Sta n val
O R L E L A L s
4183.93 .04 4890.75 .025 5115.14 .04
Bank sta: Left Right Lengths: Left cChannel Right Coeff Contr.
Expan.
3 4890.75 5115.14 500 500 500 .1
Left Levee Station= 4890.75 Elevation= 1316.21
Right Levee Station= 5115.14 Elevation= 1312.42
CROSS SECTION OUTPUT Profile #Design
Ldddhhhhhhhht ikl hhhdhhhhhhhhhhhiid Kk kddhxhhhhhhhthhhhhhxhhhhhkihkhi®
Hhthhhhhhhhhhhihts )
* E.G._Elev (ft) * 1310.72 * Element * Left OB *
channel * Right OB *
* vel Head (ft) * 0.38 * wt. n-val. * *
0.025 * *
* W.S. Elev (ft) * 1310.34 * Reach Len. (ft) * 500.00 *

500.00 * 500.00 *
* Ccrit W.S. (ft) * 1306.27 * Flow Area (sq ft) d
1392.48 * *

s
o

* E.G. Slope (ft/ft) *0.000528 * Area (sq ft) * *

1392.48 * *

* Q Total (cfs) * 6900.00 * Flow (cfs) * *

6900.00 * * )

igTopzwidth (fv) * 199,22 * Top width (ft) * *
9.22 * *

* yvel Total (ft/s) ® 4.96 * Avg. vel. (ft/s) * *

4.96 * * ,

* Max Chl Dpth (fg) * 8.46 * Hydr. Depth (ft) * *

6.99 *

* conv. Total (cfs) #300226.8 * Conv. (cfs) *

*300226.8 * *

* Leggth wtd. (ft) * 500.00 * wetted Per. (ft) * *

2 0 1 '. k3 kS

* gin ch E1 (ft) * 1301.88 * Shear (lb/sq ft) * *

O . 3 £ % »

* Alpha * 1.00 * stream Power (1b/ft s) * *

1.13 * i

* Frctn Loss (ft) * 0.27 * cum volume (acre-ft) * *

32.74 * * :

* ¢ & E Loss (ft) * 0.00 * cum SA (acres) * *

4.68 * *

B T R R R R R L R L e L R R A A A L R s

Note: Multiple critical depths were found at this location. The critical

depth with the Tlowest, valid,
water surface was used.

CROSS SECTION OUTPUT Profile #PF 4
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R R R o T R R o X R R R R R R R R R AR R R A s

e e e oo Ja e

RARKREETTTRARAETRE

* E.G. E1ev (ft)
channel * Right OB *

%

1314.03 * Element

* vel Head (ft) ® 0.49 * wt. n-val.
0.025 * 0.040 *
* W.S. Elev (ft) * 1313.54 * Reach Len. (ft)
500.00 * 500.00 *
* Crit W.S. (fo) * 1307.89 * Flow Area (sq ft)
2060.32 * 95.16 *
* E.G. Slope (ft/ft) *0.000454 * Area (sq ft)
2060 32 * ,

Q Total (cfs) *11730.00 * Flow (cfs)
*11619.96 * 110.04 *
* Top wWidth (fr) ¥ 269.47 * Top width (ft)
216.05 ~* 53.42 *
* vel Total (ft/s) * 5.44 * Avg. vel. (ft/s)

5.64 * 1.16 *

* Max Chl Dgth (ft) * 11.66 * Hydr. Depth (ft)
9.54  *
* Cconv. Total (cfs) *550582.9 * cConv. (cfs)

*

*545418.1 * 5164.9
* Length wtd. (ft)
219.19 * 53.89 *

*

500.00 * wetted Per. (ft)

b

* Min ch E1 (f©) * 1301.88 shear (1b/sq ft)

0.27 * 0.05 *

* Alpha ® 1.06 * Stream Power (lb/ft s)
1.50 * 0.06 *

* Frctn Loss (ft) * 0.23 * Cum volume (acre-ft)
48.66 * 1.93 ~*

* C & E Loss (ft) * 0.00 * Cum SA (acres)

5.09 * 1.18 =

Tdedekditedede ke hdhdehhdhdhh et hdhhddhh bkl kdhehdhkhhhhh kv
Tkkhhhhhhhhh i ks

Note: Multiple critical depths were found at this location.

depth with the lowest, valid,
water surface was used.

CROSS SECTION

RIVER: EMF

fededededhdedete L ddedhhk

*
)

Left OB

3*
%

500.00

%
%

%
%

5

3%
3%

3%
%

3%
+

*

-
%

*
%

*
st

3%

*

The critical

REACH: Reach 4 RS: 13.566

INPUT

Description: All elevations adjusted up 2. 12 for datum change.

Station Elevation Data num= 52

Sta Elev Sta Elev Sta Elev Sta Elev Sta

Elev

Ghvefh bl sk hhf R h S b hdhhdfde ke hdhdhd b d bl ddededededededhdete Nl de S fhdhfdh NSk ddddk
39%8626 1326.47 3928.99 1322.95 3947.33 1322.82 3952.92 1321.45 3956.52
1322.

§9gS§§S 1320.29 3991.61 1319.81 4017.16 1319.32 4056.43 1318.67 4083.12
1318.

41%3187 1317.58 4195.22 1316.6 4214.73 1316.42 4263.92 1315.82 4297.79
1315.

4348.89 1314.07 4413.87 1313.3 4426.76 1313.32 4485.21 1312.94 4502.82
1313.12

4509636 1312.98 4518.57 1313.01 4532.69 1313.32 4542.66 1313.37 4612.34
1314.

4640.09 1314.29 4658.32 1314.33 4714.44 1314.62 4774.1 1314.96 4793.19
1315.31 .

4806.59 1315.83 4819.28 1316.16 4827.87 1321.32 4840.83 1320.87 4846.28

1316.93
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Adjust_Ex_for_Datum
l 4858.79 1316.28 4863.04 1315.39 4875.09 1316.12 4887.86 1316.29 4936.05
1302.56
131938.48 1302.2 5007.87 1301.87 5042.34 1301.62 5055.28 1301.58 5078.85
1302.04
I 5102.61 1309.37 5111.94 1312.17 5127.25 1311.82 5129.61 1311.55 5158.02
1311.29
5179.18 1316.15 5192.63 1316.49 .
Manning's n values num= 3
Sta n val >_‘S‘ca n val sta n val
O R L R T L L e
3918.56 .04 4887.86 .025 5111.94 .04
l Bank Sta: Left Right Lengths: Left channel Right Coeff Contr.
Expan.
3 4887.86 5111.94 500 500 500 .1
l Left Levee Station= 4887.86 Elevation= 1316.29
Right Levee Station= 5111.94 Elevation= 1312.17
I CROSS SECTION OUTPUT Profile #Design
B S T S L R LR R e R R R R A T R e L L L e e L s B R s e
Kkt hhhhhh ki hk®
* E.G._Elev (ft) * 1310.45 * Element * Left OB *
channel * Right OB *
I * vel Head (ft) * 0.40 * wt. n-val. * *
0.025 =* *
* W.S. Elev (ft) * 1310.05 * Reach Len. (ft) * 500.00 *
500.00 * 500.00 *
l * Crit W.S. (ft) * 1306.03 * Flow Area (sq ft) * *
1359.63 * *
* E.G. Slope (ft/ft) *0.000556 * Area (sq ft) * *
1359.63 * *
l *°Q Total (cFs) * 6900.00 * Flow (cfs) . x
6900.00 * *
* Top width (ft) *  195.09 * Top width (ft) *
195.09 = *
l * vel Iota1 (ft/s) * 5.07 * Avg. vel. (ft/s) * *
5.07 *
Z gax chl ppth (ft) ® 8.47 * Hydr. Depth (ft) * *
. 7 * *
I * Conv. Total (cfs) %292589.3 * Conv. (cfs) *
%*292589.3 * *
* Length wtd. (ft) * 500.00 * wetted per. (ft) * *
197.35 * *
I 3 |\241'n ch E1 (ft) * 1301.58 * Shear (1b/sq ft) %
24 = *
* Alpha * 1.00 * stream Power (lb/ft s) * - *
1.21 * *
l * Frctn Loss (ft) #* 0.23 * cum volume (acre-ft) *
16.95 * *
* C & E Loss (ft) * 0.03 * cum SA (acres) * *
2.41 * *
B L L L R R R R R T R A LA A S ek e
l T Y R
Note: Multiple critical depths were found at this location. The critical
depth with the lowest, valid,
water surface was used.
CROSS SECTION OUTPUT Profile #PF 4
B L R R L L R R A L T R S R A e S st
I PR it :
* E.G. Elev (ft) * 1313.79 * Element * Left OB *
Channel * Right OB *
I * vel Head (ft) * 0.51 * wt. n-val. * *
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0.025 * 0.040 = -

* W.S. Elev (ft) * 1313.28 * Reach Len. (ft) * 500.00 =
500.00 * 500.00 *
* Crit W.S. (fo) * 1307.68 * Flow Area (sq ft) # E
2024.79 * 85.09 *
* E.G. Slope (ft/ft) *0.000475 * Area (sq ft) * *
2024 79 *

Q Total (cfs) *11730.00 * Flow (cfs) *
*11637.88 * 92.12 *
* Top Width (ft) * 268.29 * Top width (ft) ® *
213.53 = 54.76 *
* vel Total (Ft/s) * 5.56 * Avg. Vvel. (ft/s) * *

5.75 * 08
* Max Chl Dpth (ft) 11.70 * Hydr. Depth (ft) *
9.48 = 1.55 =

3t
*

* conv. Total (cfs) *538357.7 * conv. (cfs) *
*534129.9 * 4227.8 *
* Length wtd. (ft) * 500.00 * wetted Per. (ft) * *

216.55 * 55.01 *

* Min ch E1 (ft) 1301.58 * shear (lb/sq ft)
.28 * 0.05 *

0
; Alpha * 1.06 * Stream Power (1b/ft s)

3

.59 =% 0.05 =
Frctnh Loss (ft)
25.22 * 0.90 =

* C & E Loss (ft)

3%
*

0.20 * Cum volume (acre-ft)

3*

2%

3k

0.04 * cum SA (acres)

2.62 * 0.56 *

DR g L L L A AL T T L
fkhhhhhhhhdhlitbiks

Note: Multiple critical depths were found at this Tlocation. The critical

depth with the lowest, valid,
water surface was used.

CROSS SECTION

RIVER: EMF
REACH: Reach 4 RS: 13.471

INPUT
Description: Upstream End of Reach 3. All elevations adjusted up 2.12' for

datum change.

Q(D)=6,900 cfs% Q(F)=8,970 cfs & Q(E)=12,910
cfs

Start water surface Elevations Used for This Cross Section
were Calculated from Reach 3 HEC-RAS Runs

Station Elevation Data num= 32
sta Elev Sta Elev Sta Elev sta Elev Sta

B R A A R R A S A N R ITN to e Jo o e o oo ofa oo o o e Fe Jo oo ofe e Fodo o e S o e So fo Yo Fo o o s Fo e oo ofe oo ofe oo e ot <%
e e el e S e e NN N NN AN N NN S h S S dd S hdede kel fedehdede e hdefededdedrdededehdededl N a i nfdh ik

et

4667.89 1316.02 4683.64 1315.64 4692 1315.52 4706.01 1318.04 4713.6

1319.31
4722.09 1318.42 4729.7 1318.05 4741.51 1318.12 4778.38 1317.9 4793.66

1317.67
4800.51 1315.92 4804.12 1317.11 4808.22 1315.83 4826.85 1315.4 4845.01

1315.22
4856.34 1316.62 4872.16 1316.23 4878.86 1314.37 4922.23 1302.17 4925.17

1302.06
4959.53 1302.02 5001.83 1301.69 5006.27 1301.72 5057.94 1301.55 5069.75

1301.62
5093.27 1302.12 5126.43 1311.62 5140.83 1311.39 5142.94 1311.05 5161.38

1311.43
5180.69 1315.72 5193.03 1316.32
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3

Manning's n values num=
sta n val sta n val Sta n val

nnnnnnnnnn

4667 .89 .04 4872.16 .025 5126.43 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr.

Expan.
4872.16 5126.43 0 0 0 .3

.5
Left Levee Station= 4856.34 Elevation= 1316.62

Right Levee Station= 5193.03 Elevation= 1316.32

AR AR A R AR AR AR ARNA R AT TR R AR AT RAT TR RNA R TR RN RER

CROSS SECTION OUTPUT Profile #Design

nnnnn

E.G. Elev (ft) * 1310.18 * Element * Left OB *
channel * Right 0B *

* yvel Head (ft) 0.29 * wt. n-val.
0.025 * * .

b

%

oo
w

%

*

* wW.S. Elev (ft) * 1309.89 Reach Len. (ft)
* Crit W.S. (FO) * 1305.46 * Flow Area (sq ft) ® *
1593.36 * *
* E.G. Slope (ft/ft) *0.000397 * Area (sq ft) # ®
1593.36 * *
* Q Total (cfs) * 6900.00 * Flow (cfs) * *
6900.00 *
* Top Width (ft) * 225.61 * Top width (ft) * *
225.61 * *
* §§1 Total (ft/s) * 4.33 * Avg. vel. (ft/s) * *
4_ * *
hid g%x ch1 ppth (ft * 8.34 * Hydr. pDepth (ft) * *
7. * *
* conv. Total (cfs) *346400.0 * conv. (cfs) *
*346400.0 * *
* Length wtd. (ft) * * wWetted per. (ft) * *
227.77 * *
3 ¥1n gh E1 (fr) * 1301.55 * shear (1b/sq ft) * *
. 7 *
; 9;phg . * 1.00 * Stream Power (lb/ft s) * *
*.Frgtn Loss (ft) * * cum volume (acre-ft) * *
*
* C & E Loss (ft) * * cum SA (acres) * *
* *
***********%****************************x*******************************i%**%%
Ghdhhhhhhthhhhhtk®
Note:  Multiple critical depths were found at this location. The critical

depth with the lowest, valid,
water surface was used.

CROSS SECTION OUTPUT Profile #PF 4

B R R R R R X R R A X X X L R R L R A T R R R Rtk e
Kdkkudhdlhhhhhhihk )
* E.G._Elev (ft) # 1313.55 * Element * Left OB *
channel * Right OB *
* vel Head (ft) * 0.37 * wt. n-val. * *
0.025 * 0.040 =
* W.S. Elev (ft) * 1313.18 * Reach Len. (ft)

= *
* Ccrit wW.S. (ft) * 1306.94 * Flow Area (sq ft) * *

2369.49 * 70.92 *

* E.G. Slope (ft/ft) *0.000335 * Area (sq ft)
2369.49 * 70.92 *

* Q Total (cfs) *#11730.00 * Flow (cfs)
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*11662.74 * 67.26 *
* Top width (ft) * 286.17 * Top width (ft) *
243.34 * 42.83 *

* vel Total (ft/s) ® 4.81 * Avg. vel. (ft/s) *
4.92 * 0.95 *

* Max Chl ppth (ft) * 11.63 * Hydr. Depth (ft) * *
9.74 * 1.66 *

* conv. Total (cfs) *640889.9 * Conv. (cfs) *

*637215.0 * 3674.9 *

* Length wtd. (ft) ® * wetted Per. (ft) * *
246.20 * 43.05 *

* Min ch E1 (ft) * 1301.55 * Shear (1b/sq ft) * *
0.20 * 0.03 =

* Alpha * 1.04 * stream Power (1b/ft s) * *
0.99 * 0.03 =

* * * cum volume (acre-ft) ® *

Frctn Loss (ft)

* C & E Loss (ft) * * Ccum SA (acres) * *
B R R R e B g L L L R R e R R R s
Note:  Multiple critical depths were found at this location. The critical
depth with the lowest, valid,

water surface was used.
B O L L R R LR R R R R R L T X e R e R s A S

SUMMARY OF MANNING'S N VALUES

River:EMF

R L L L R L R A R R e e S A s S A e L
* Reach *  River Sta. * nl *  n2 * n3 *

R L L L L X R T L T e R R L R R

*Reach 4 * 15.035 * .04* .025% .04%*

*Reach 4 * 14.926 * .04* .025% .04%*

*Reach 4 * 14.823 * .04* .025% .04*

*Reach 4 * 14.764 #* .04% .025% .04*

*Reach 4 * 14.754 * .04* .025*% .04%* |
*Reach 4 * 14.738 * .04* .025*% .04*

*Reach 4 * 14.637 * .04* .025* .04*

*Reach 4 * 14.412 * .04* .025* .04%*

*Reach 4 * 14.3 * .04* .025%* .04*

*Reach 4 * 14.191 * .04* .025* .04%

*Reach 4 * 14 * .04% .025% .04*

*Reach 4 * 13.961 * .04%* .03* .04*

*Reach 4 * 13.954 *Bridge - * * *

*Reach 4 * 13.946 * .04%* .03* .04%*

*Reach 4 # 13.911 * .04* .025% .04%

*Reach 4 13.842 * .04% .025% .04%*

*Reach 4 13.755 * .04% .025% .04%*

*Reach 4 * 13.661 * .04* .025% .04*

*Reach 4 * 13.566 * .04* .025* .04*

*Reach 4 * 13.471 * 04* .025% 04*

R L L R L R D L L R L A AL

B R R g R R R B gy R R A L e L A A L S 2 A AL

iy

SUMMARY OF REACH LENGTHS

River: EMF ‘ ' o

O L L R L R R R R e E 2 A e R R

o, go - ats oto g .
Reach *  River Sta. * Left * Channel Right

O D Rt R R R R A A R R A2 LR 2t L e R e e
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*Reaclt 4 # 15.035 * 574.6* 574.6% 574.6%
*Reach 4 14.926 ® 915*  545.66* 470*
*Reach 4 * 14.823 * 311.48% 311.48* 311.48*
*Reach 4 % 14.764 * 52.59* 52.59* 52.59%
*Reach 4 # 14.754 * 87.83% 87.83* 87.83%
*Reach 4 * 14.738 *  528.63* 528.63* 528.63*
*Reach 4 * 14.637 * 720* 1188.15% 1270*
*Reach 4 * 14.412 * 594.77% 594.77* 594.77%
*Reach 4 * 14.3 * 840* 571.41* 525%
*Reach 4 * 14.191 * 1011.04* 1011.04* 1011.04*
*Reach 4 * 14 * 390  204.54* 80*
*Reach 4 * 13.961 * 79.19*% 79.19% 79.19*
*Reach 4 * 13.954 *Bridge * * *
*Reach 4 * 13.946 ® 35%  184.27% 320%
*Reach 4 * 13.911 * 275*  368.56* 380%
*Reach 4 * 13.842 * 350%  455.16% 480*
*Reach 4 * 13.755 * 500* 500* 500%*
*Reach 4 * 13.661 * 500%* 500* 500%
*Reach 4 * 13.566 * 500% 500* 500*
*Reach 4 * 13.471 * * 0* 0*
B R Y R L R R R R R R L s A
B L Ry R R R L L e L s S A A S A

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: EMF

edh b hbh bkt n kb hhdh bk hhh ki hhhhhhhhk®
* Reach * River Sta. * Contr. Expan. *
Skt h bl hh ikt hhhhdhhh bbbk bk tdk Rk hhdhrhdhhid
*Reach 4 * 15.035 * 1% .3*
*Reach 4 * 14.926 * 1* .3*
*Reach 4 * 14.823 * L= 3%
*Reach 4 * 14.764 * 1% .3*
*Reach 4 # 14.754 = 1= .3*
*Reach 4 * 14.738 * LAF 3%
*Reach 4 * 14.637 * 1= .3*
*Reach 4 ® 14.412 * A* .3*
*Reach 4 * 14.3 * A= .3*
*Reach 4 * 14.191 = F .3*
*Reach 4 * 14 * 3% .5*
*Reach 4 * 13.961 * .3* 5%
*Reach 4 ® 13.954 *Bridge * *
*Reach 4 * 13.946 * .3* .5*
*Reach 4 * 13.911 = .3* 5%
*Reach 4 * 13.842 = L1* 3*
*Reach 4 b 13.755 * L1* .3*
*Reach 4 * 13.661 * L1* .3*
*Reach 4 13.566 = L1* .3*
*Reach 4 13.471 = 3% 5%

St fe e h e h ekt w ke f Rt hdh St LddfenSedwhdhhh Nk hhdehddfhdhdk
Gedddeh et kS vt h NN NSk b bbbk kNNt hhdhhhh btk nddhh ikl kil

Tk

ERRORS WARNINGS AND NOTES
Errors warnings and Notes for Plan : Ex REACH 4

River: EMF Reach: Reach 4 RS: 15.035 Profile: Design
Note: Multiple critical depths were found at this location. The
critical depth wéth the lowest, valid, water surface was
used.
River: EMF Reach: Reach 4 RS: 15.035 profile: PF 4
warning:Divided flow computed for this cross-section.
Note: = Multiple critical depths were found at this location. The
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critical depth w;th the Towest, valid, water surface was
used.
River: EMF Reach: Reach 4 RS: 14.926 Profile: Design
Note: Multiple critical depths were found at this location. The
critical depth wéth the lowest, valid, water surface was
used.
River: EMF Reach: Reach 4 RS: 14.926 Profile: PF 4
warning:The cross-section end points had to be extended vertically for
the computed water surface.
Note: Mu]tig]e critical depths were found at this location. The
critical depth wét the lowest, valid, water surface was
used.
River: EMF Reach: Reach 4 RS: 14.823 Profile: Design
Note: Multiple critical depths were found at this location. The
critical depth w;th the lowest, valid, water surface was
used.
River: EMF Reach: Reach 4 RS: 14.823 Profile: PF 4
warning:The cross-section end points had to be extended vertically for
the computed water surface.
Note: Multiple critical depths were found at this location. The
critical depth w;th the lowest, valid, water surface was
used.
River: EMF Reach: Reach 4 RS: 14.764 Profile: Design
warning:The velocity head has changed by more than 0.5 ft (0.15 m). This
may indicate the need for additional cross sections.
warning:The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4.
This may indicate the need for additional cross sections.
Note: Mu1tiﬁ1e critical depths were found at this location. The
critical depth w;t the lowest, valid, water surface was
used.

_River: EMF Reach: Reach 4 RS: 14.764 Pprofile: PF 4

warning:The cross-section end points had to be extended vertically for
the computed water surface.
warning:The velocity head has changed by more than 0.5 ft (0.15 m). This
may indicate the need for additional cross sections.
warning:The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4.
This may indicate the need for additional cross sections.
Note: Multiple critical depths were found at this Tocation. The
critical depth wéth the lowest, valid, water surface was
used.
River: EMF Reach: Reach 4 RS: 14.754 Profile: Design
warning:The energy equation could not be balanced within the specified
number of iterations. The program used critical depth
for the water surface and continued on with the calculations.
warning:The velocity head has changed by more than 0.5 ft (0.15 m). This
may indicate the need for additional cross sections.
warning:The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4.
This may indicate the need for additional cross sections.
warning:The energy loss was greater than 1.0 ft (0.3 m). between the
current and previous cross section. This may indicate
the need for additional cross sections.
warning:During the standard step iterations, when the assumed water
surface was set equal to critical depth, the calculated
water surface came back below critical depth. This indicates
that there is not a valid subcritical answer. The
program defaulted to critical depth.
Note: Multiple critical depths were found at this location. The
critical depth wéth the lowest, valid, water surface was
used.
River: EMF Reach: Reach 4 RS: 14.754 profile: PF 4
warning:The energy equation could not be balanced within the specified
number of iterations. The program used critical depth
for the water surface and continued on with the calculations.
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warning:The velocity head has changed by more than 0.5 ft (0.15 m). This
may indicate the need for additional cross sections.
warning:The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4.
This may indicate the need for additional cross sections.
warning:The energy loss was greater than 1.0 ft (0.3 m). between the
current and previous cross section. This may indicate
the need for additional cross sections. ,
warning:During the standard step iterations, when the assumed water
surface was set equal to critical depth, the calculated
water surface came back below critical depth. This indicates
that there is not a valid subcritical answer. The
program defaulted to critical depth.
Note: Multiple critical depths were found at this location. The
critical depth witﬁ the lowest, valid, water surface was

used.
River: EMF Reach: Reach 4 RS: 14.738 profile: Design
. Note: MU1F1E1E critical depths were found at this location. The
critical depth wat the Towest, valid, water surface was
used.
River: EMF Reach: Reach 4 Rs: 14.738 Profile: PF 4
. _Note: Mu1t1ﬁ1e critical depths were found at this location. The
critical depth wat the lowest, valid, water surface was
used.
River: EMF Reach: Reach 4 RS: 14.637 Profile: Design
. _Note: Mu1§1ﬁ1e critical depths were found at this location. The
critical depth wat the Towest, valid, water surface was
used.
River: EMF Reach: Reach 4 RS: 14.637 profile: PF 4

. _Note: Multiple critical depths were found at this location. The
critical depth with the lowest, valid, water surface was

used.
River: EMF Reach: Reach 4 RS: 14.412 Profile: Design
_Note: Mu1t1ﬁ1e critical depths were found at this location. The
critical depth w&t the lowest, valid, water surface was
used.
River: EMF Reach: Reach 4 RS: 14.412 Pprofile: PF_4 )
. Note: Multiple critical depths were found at this location. The
critical depth wath the lowest, valid, water surface was
used.
River: EMF Reach: Reach 4 RS: 14.3 Profile: Design
. _Note: Mu1p1ﬁ1e critical depths were found at this location. The
critical depth w&t the lowest, valid, water surface was
used.
River: EMF Reach: Reach 4 RS: 14.3 Profile: PF 4 .
__Note: Mu1t1ﬁ1e critical depths were found at this location. The
critical depth w;t the lowest, valid, water surface was
used.
River: EMF Reach: Reach 4 RS: 14.191 Pprofile: Design
. Note: Multiple critical depths were found at this location. The
critical depth w&th the lowest, valid, water surface was
used. :
River: EMF Reach: Reach 4 RS: 14.191 profile: PF 4

Note: Multiple critical depths were found at this Tocation. The
critical depth wath the Towest, valid, water surface was
used.
River: EMF Reach: Reach 4 RS: 14 Profile: Design ]
Note: Multiple critical depths were found at this location. The

critical depth with the Towest, valid, water surface was

used.
River: EMF Reach: Reach 4 RS: 14 Profile: PF 4 )
_Note: Multiple critical depths were found at this location. The
critical depth wath the Towest, valid, water surface was
used.
River: EMF Reach: Reach 4 RS: 13.961 Profile: Design
Note: Multiple critical depths were found at this location. The
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critical depth with the lowest, valid, energy was used.

River: EMF Reach: Reach 4 RS: 13.961 Profile: PF_4 )
~ Note: Multiple critical depths were found at this location.
critical depth with the lowest, valid, energy was used. )
River: EMF Reach; Reach 4 RS: 13.946 Profile: Design
Note: Multiple critical depths were found at this location.
critical depth with the lowest, valid, energy was used.
River: EMF Reach: Reach 4 RS: 13.946 profile: PF_4
_Note: Mu1;1ﬁ1e critical depths were found at this location.
critical depth with the Towest, valid, energy was used.
River: EMF Reach: Reach 4 RS: 13.911 profile: Design
_ _Note: Mu1§1ﬁ1e critical depths were found at this location.
critical depth wat the lowest, valid, water surface was
used.
River: EMF Reach: Reach 4 RS: 13.911 profile: PF 4
. _Note: Multiple critical depths were found at this location.
critical depth wath the Towest, valid, water surface was
used.
River: EMF Reach: Reach 4 RS: 13.842 profile: Design
_ Note: Mu1t1ﬁ1e critical depths were found at this location.
critical depth wat the lowest, valid, water surface was
used.
River: EMF Reach: Reach 4 RS: 13.842 Profile: PF_4
_ _Note: Multiple critical depths were found at this Tocation.
critical depth wath the lowest, valid, water surface was
used. :
River: EMF Reach: Reach 4 RS: 13.755 profile: Design
. _Note: MU1F1E]Q critical depths were found at this Tocation.
critical depth wat the lowest, valid, water surface was
used.
River: EMF Reach: Reach 4 RS: 13.755 Profile: PF 4 )
~ Note: Multiple critical depths were found at this Tocation.
critical depth Wéth the lowest, valid, water surface was
used.
River: EMF Reach: Reach 4 RS: 13.661 profile: Design
_ Note: Multiple critical depths were found at this Tocation.
critical depth wath the lowest, valid, water surface was
used.
River: EMF Reach: Reach 4 RS: 13.661 profile: PF_4
. _Note: Multiple critical depths were found at this Tlocation.
critical depth wath the lowest, valid, water surface was
used.
River: EMF Reach: Reach 4, RS: 13.566 Profile: Design
. _Note: Mu1p1ﬁ1e critical depths were found at this location.
critical depth wat the Towest, valid, water surface was
used.
River: EMF Reach: Reach 4 RS: 13.566 profile: PF_ 4
. _Note: Mu1t1ﬁ1e critical depths were found at this location.
critical depth w&t the lowest, valid, water surface was
used.
River: EMF Reach: Reach 4 RS: 13.471 profile: Design
_Note: Multiple critical depths were found at this location.
critical depth wath the lowest, valid, water surface was
used.
River: EMF Reach: Reach 4 RS: 13.471 profile: PF_4 )
Note: Multiple critical depths were found at this Tocation.

critical depth w;th the Towest, valid, water surface was
used.
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HEC-RAS Version 3.1.3 May 2005
U.S. Army Corp of Engineers
Hydrologic Engineering Center
609 Second Street
pavis, california

X X XXX XXXX XXXX XX XXXX
X X X X X X X X X X

X X X X - X X X X X

XXXXXXX XXXX X XXX XXXX XXXXXX XXXX
X X X X X X X X X
X X X X X X X X X X
X X XXXXXX XXXX X X X X XXXXX

nnnnnnnnnnnnnnnnnnnnnnnnn

sk

PROJECT DATA

Project Title: Prop EMF Reach 4 (8-13-08), 97-06-Revise
Project File : Adjusted_prop_for_datum.prj

Run Date and Time: 8/28/2008 11:01:51 AM

Project in English units

Project Description:

EAST MARICOPA FLOODWAY CAPACITY ASSESSMENT (Reach 4)
FCDMC Contract No.

97-06

Prepared by HNTB Corporation, January 1999
Contact: B. Gary Sun

HNTB

Corporation

40 North Central Avenue, Suite 300
phoenix, Arizona 85004

(602)

528-4300

Edited by Aztec, Aqri1 2008
contact Sarah Smedley
Aztec

4561 E.

Mcbowell Road

Phoenix, AZ 85008
602-458-9269

REACH 4
from 1.081 miles
north of the Higley Road Bridge to Queen Creek Road

(River Mile 15.035 to Mile
13.471)

The Purpose of the Study is to Determine Channel Capacity for the

Design Discharge.

The wWater surface profile was Calculated Using the U.S.

Army Corps of Engineers' HEC-RAS Computer Program, Version 3.1.3, Dated May
2005, as Implemented by Haestad Methods, Inc.

Subcritical Flow Run

1 water . .

Surfage)Prof11e with 100-Year Discharge Provided by FCDMC (Dated
6-10-98

profile 1 - Design Discharge
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The Control Line on the Thalweg of
East Maricopa Floodway is Station 5,000, and All Cross

Section Data were ) ) ) '
stationed Looking Downstream. Cross Section Numbers Indicate in River

Miles
above the Top of Drop Structure at the Downstream of the East Maricopa

Floodway.

starting water surface Elevations Used are the Calculated water
surface Elevations from the surface Profile calculated at River Mile 13.471

ale ofs oJa ota oo Sa 3
from Reach 3 HEC-RAS Runs. xukxxx* Aytodesk, Inc. HEC-2 Input Data file
FkFehh Lkt

Kkt hhdhhiy Minimum Data Input Tkkxhhhhh itk
R L L d Lt R R b 2 L e e L e S L e A s
R L L R R R R R R L S A S A A
"
%

Plan Title: Prop Reach 4

Plan File :
r:\Phoenix\Projects\AzE0810_Higley-DB\Technical\prainage\HEC-RAS\Adjusted_Prop
_for_datum.pOl

Geometry Title: EMF Reach 4

Geometry File :
r:\Phoenix\Projects\AzZeE0810_Higley-DB\Technical\Drainage\HEC-RAS\Adjusted_Prop
_for_datum.g01

Flow Title : 1-Design, 2-Future, 3-Exist, 4-Full Bank

Flow File :
r:\Phoenix\Projects\Aze0810_Higley-DB\Technical\Drainage\HEC-RAS\Adjusted_Prop
_for_datum.f01

Plan summary Information:

Number of: Cross Sections = 19 Multiple Openings = 0
Culverts = 0 InTline Structures = 0
Bridges = 1 Lateral Structures = 0

computational Information

water surface calculation tolerance = 0.01
critical depth calculation tolerance = 0.01
Maximum number of iterations = 20
Maximum difference tolerance = 0.3
Flow tolerance factor = 0.001

Computation_Options
Ccritical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only

Friction Slope Method: Average Conveyance

Computational Flow Regime: Subcritical Flow
B R R R T R R R R R R 2L R R R b
FLOW DATA
Flow Title: 1-Design, 2-Future, 3-Exist, 4-Full Bank
Flow File : ) ) .
r:\Phoenix\Projects\Aze0810_Higley-DB\Technical\Drainage\HEC-RAS\Adjusted_Prop
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_for_datum.f01

Flow Data (cfs)

ale ofa afe ole als ofs ofs ala fa ofe S b afs o ofa s ol o ole Wla oo e So o u o
................. Tdededefefe e dede S hdfek ek dedededddedede

WRARNE AR R AT AR R AR AR RAE R R A R AR AT A A ARARTRARARTATRATRE

* River Reach RS * Design Future
Existing Full Bank PF 5 *

* EMF Reach 4 15.035 = 6900 8770
12750 20000 11730 *

* EMF Reach 4 14.637 * 6900 8890
12830 20000 11730 *

* EMF Reach 4 13.471 = 6900 8970
12910 20000 d

[y
=
~
W
o

%

R R R R A R L R g R R A T L A L L T
.
R L L R L R SR R L T T T TR L e e

HREXR

NHRRRRRERRXRERRERRNRRARE"

B L R R R L R T R R R R R R R s 2 2
L Lt R R R L R R R T T R

* EMF Reach Design
Known WS = 1309.89

* EMF Reach
Known WS = 1311.2

* EMF Reach
Known WS 1313.18

* EMF Reach
Known WS = 1313.18

* EMF Reach
Known WS = 1313.18

R R R T L L R R R R s R R R Y L
Fhek ket

Future *

%

Existing

Full Bank *

PF 5

Ll SN I N Y A

L T L X Y

nnnnnnnnnnnnn

Yl

GEOMETRY DATA

Geometry Title: EMF Reach 4

Geometry File :
r:\Phoenix\Projects\AZEO810_Higley-DB\Technical\Drainage\HEC-RAS\Adjusted_Prop
_for_datum.g01

CROSS SECTION

RIVER: EMF
REACH: Reach 4 RS: 15.035

INPUT
Description: A1l elevations adjusted up 2.12' for datum change.
46

Station Elevation Data nums=
sta Elev Sta Elev sta Elev Sta Elev Sta

D L L R R R L L L R T L X L R A A R a2 T T T R L AR

oo oo
ey

3705.97 1321.84 3713.4 1321.53 3738.74 1320.74 3776.67 1320.8 3819.2

1320.92
3955.75 1320.58 4040.64 1320.59 4069.35 1320.48 4114.46 1320.2 4182.97

1320.02
4262.09 1319.61 4296.59 1319.41 4335.9 1319.32 4411.86 1319.06 4523.8

1318.92
4619.5 1318.75 4637.4 1318.68 4658.35 1318.68 4751,02 1318.56 4777
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depth with the lowest, valid,
water surface was used.

CROSS SECTION OUTPUT Profile #PF 5
Page 4

1318.12 - |
l 4790.45 1317.65 4798.95 1318.48 4808.42 1318.48 4851.64 1318.19 4852.81 |
1318.82
3385226 1318.27 4863.77 1317.74 4874.96 1318.19 4879.92 1319.62 4892.66
1 .
II §983.;1 1316.62 4928.29 1309.79 4955.37 1309.53 4978.24 1309.12 4991.56
1309.1 )
5030435 1308.99 5020.31 1309 5071.55 1309.12 5074.58 1309.58 5082.83
1312.
II §%87}§3 1319.53 5118.41 1319.87 5122.89 1318.92 5158.53 1319.16 5169.23
1 .
5183.62 1321.55
l Manning's n values num= 3
sta n val Sta n val Sta- n val
B T R R R R E A T R L L e R
I 3705.97 .04 4892.66 .025 5107.43 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr.
Expan.
I 4892.66 5107.43 574.6 574.6 574.6 i
.3
Left Levee Station= 4892.66 Elevation= 1319.62
Right Levee Station= 5118.41 Elevation= 1319.87
I CROSS SECTION OUTPUT Profile #Design
************************************************-k-k'.’.'*'.‘:'k******************%**%:'c'k
ek hhhhhrhfhhhhhiks
* E.G. _Elev (ft) * 1318.14 * Element * Left OB *
l Channel * Right OB *
* vel Head (ft) * 0.34 * wt. n-val. * *
0.025 * *
* W.S. Elev (ft) * 1317.80 * Reach Len. (ft) * 574.60 *
I 574.60 * 574.60 *
* Crit W.S. (ft) * 1313.25 * Flow Area (sq ft) * *
1478.37 * *
* E.G. Slope (ft/ft) *0.000441 * Area (sq ft) * *
l 1478.37 _* *
* Q Total (cfs) * 6900.00 * Flow (cfs) * *
6900.00 * * .
* Top width (ft) * 202.24 * Top width (ft) * *
I 202.24 * *
* vel Total (ft/s) * 4.67 * Avg. vel. (ft/s) ® *
4.67 * *
* Max chl Dpth (ft) * 8.81 * Hydr. Depth (ft) * *
7_31 % :’:\
l * Conv. Total (cfs) *328413.2 * conv. (cfs) *
*328413.2 * *
* Length wtd. (ft) * 574.60 * Wetted Per. (ft) * *
l 204.60 * *
* Min ch E1 (ft) * 1308.99 * Shear (1b/sq ft) *
0.20 * *
* Alpha * 1.00 * stream Power (lb/ft s) *
0.93 * ®
l * Frctn Loss (ft) * 0.24 * cum volume (acre-ft) * *
272.69 * %
* C & E Loss (ft) ® 0.01 * cum SA (acres) * ®
l :‘?:Zf.:**‘!:"k;:‘:-kz':*f:'k***5':;'.':'.’:'k*-’:7‘:4.:*7':7‘::’:*7’:**'.’:*'}:*:’:**:’:7‘:'.’:“‘.:;’:*-.':}'::’::':7':7‘:-.’:-.‘:-.’::':7'::':-.’:-.’:;’:******7’::’::’:****:’:***
' Note: Multiple critical depths were found at this location. The critical




djusted_Prop_for_datum
B R R R L Rt L R R Ry R R R A L L et e S A R
* E.G. Elev (ft) * 1321.17 * Element * Left OB *
channel * Right OB *
* vel Head (ft) * 0.33 * wt. n-val. *  0.040 *
0.025 * 0.040 *
* W.S. Elev (ft) * 1320.84 * Reach Len. (ft) * 574.60 * -
574.60 * 574.60 *
* Ccrit W.S. (ft) * 1314.90 * Flow Area (sq ft) * 1463.72 *
2120.16 * 92.74 *
* E.G. Slope (ft/ft) *(0.000328 * Area (sq ft) * 1463.72 *
2120.16 * 92.74 *
* Q Total (cfs) *11730.00 * Flow (cfs) * 1232.99
*10417.11 * 79.89 *
* Top wWidth (ft) * 1373.28 * Top Width (ft) * 1094.67 *
214.77 * 63.84 =
* vel Total (ft/s) * 3.19 * Avg. vel. (ft/s) * 0.84 =
4,91 * 0.86 *
* Max Chl Dpth (ft) * 11.85 * Hydr. Depth (ft) * 1.34 =
9.87 = 1.45 *
* Conv. Total (cfs) *647266.9 * Conv. (cfs) * 68037.1
*574821.2 * 4408.6 *
* Length wtd. (ft) * 574.60 * wetted Per. (ft) * 1095.17 *
217.62 * 64.06 *
* Min ch E1 (ft) * 1308.99 * shear (lb/sq ft) * 0.03 =
0.20 * 0.03 =
* Alpha * 2.11 * stream Power (lb/ft s) * 0.02 =
0.98 = 0.03 *
* Frctn Loss (ft) * 0.18 * cum volume (acre-ft) * 133.50 =
398.71 * 12.90 *
* C & E Loss (ft) * 0.01 * cum SA (acres) * 100.20 *

40.32 * 9.01 *

nnnnnnnnnnnnn

R Y ]

warning: Divided flow computed for this cross-section. ) o
Note: Multiple critical depths were found at this location. The critical

depth with the Towest, valid,
water surface was used.

CROSS SECTION

RIVER: EMF
REACH: Reach 4 RS: 14.926
INPUT :
Description: All elevations adjusted up 2.12' for datum change.
Station Elevation Data num= 6
] Sta Elev Sta Elev Sta Elev Sta Elev Sta
Elev

L S U T o

Yk

3721.04 1321.44 3759.55 1321.23 3788.85 1321.17 3873.17 1321.07 3917.44

1321.22
3986.79 1320.82 3999.54 1320.8 4100.39 1320.42 4138.86 1320.24 4218.39

1319.82
4327.61 1319.19 4441.22 1318.99 4507.93 1318.87 4554.83 1318.76 4581.74

1318.62
4668.45 1318.25 4729.37 1318.12 4782.05 1317.82 4849.61 1317.64 4853.45

1318.22
4857.68 1317.76 4862.84 1317.62 4880.37 1318.84 4893.22 1318.83 4902.24

1316.32
4927.71 1309.35 4976.94 1308.8 5006.8 1308.4 5037.93 1308.42 5071.9

1308.72
5107.23 1319.77 5119.72 1319.12 5123.11 1318.4 5159.52 1318.48 5170.49
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2179.68 * 122.40 *

Page 6

1320.22
5183.69 1320.44
Manning's n values num= 3
' sta n val sta n val sta n val
O L R R 22 T L L L L
: 3721.04 .04 4893.22 .025 5107.23 v.04
l Bank Sta: Left Right Lengths: Left Channel Right coeff Contr.
Expan.
4893.22 5107.23 915 545.66 470 .1
.3
Left Levee Station= 4893.22 Elevation= 1318.83
Right Levee Station= 5107.23 Elevation= 1319.77
CROSS SECTION OUTPUT Profile #Design
l R L L L E L R L R L T R L L A A S R L
Tdrnuhhhkhhhhh i ks
* E.G. Elev (ft) * 1317.89 * Element * teft OB *
channel * Right OB *
* vel Head (Tt) * 0.32 * wt. n-val. * *
II 0.025 * ® :
* W.S. Elev (ft) * 1317.57 * Reach Len. (ft) * 915.00 *
545.66 * 470.00 *
* Crit W.S. (ft) * 1312.76 * Flow Area (sq ft) * *
l 1525.79 * *
* E.G. Slope (ft/ft) *0.000398 * Area (sq ft) * #
1525.79 * *
* Q Total (cfs) * 6900.00 * Flow (cfs) * *
l 6900.00 *
* Top width (ft) *  202.46 * Top width (ft) * *
202.46 * *
' * v§1 Total (ft/s) * 4.52 * Avg. vel. (ft/s) * *
4.52 * *
® ?ax chl ppth (ft * 9.17 * Hydr. pepth (ft) * *
7- 4 % %
* Conv. Total (cfs) *345794.4 * Conv. (cfs) *
I *345704.4 % -
* Length wtd. (ft) * 545.66 * wetted Per. (ft) * *
204.92 * *
; Min ch ET (ft) * 1308.40 * shear (1b/sq ft) * *
.19 = *
l * Alpha * 1.00 * stream pPower (lb/ft s) * *
0.84 * *
* Frctn Loss (ft) * 0.22 * cum volume (acre-ft) * *
' 252.87 * *
* C & E Loss (ft) * 0.00 * cum SA (acres) * * .
35.23 * ¥ )
B R L L L L L R R R L L L E A R
Note: Multiple critical depths were found at this location. The critical
depth with the lowest, valid,
l water surface was used.
CROSS SECTION OUTPUT Profile #PF 5
B R L L L R R R R R L R R A L A s s s
P PR T L T R
l ' * E.G. Elev (ft) * 1320.99 * Element * Left OB *
channel * Right OB *
* vel Head (ft) ® 0.31 * wt. n-val. * 0.040 *
0.025 * 0.040 *
* Ww.S. Elev (ft) * 1320.68 * Reach Len. (ft) * 915.00 *
545.66 * 470.00 *
l * Crit W.S. (ft) * 1314.41 * Flow Area (sq ft) * 1430.20 *




Adjusted_pProp_for_datum

* E.G. Slope (ft/ft) *0.000294 * Area (sq ft) * 1430.20 *
2179.68 * 122.40 ~

* Q Total (cfs) *11730.00 * Flow (cfs) * 1278.28
*¥10345.43 * 106.29 *

* Top Width (ft) * 1151.24 * Top width (ft) * 860.77 *

214.01 * 76.46 *

Z ¥§1 Tota10(§§/52 i 3.14 * Avg. vel. (ft/s) * 0.89 =
* Max Chl bpth (ft) * 12.28 * Hydr. pepth (ft) * 1.66 *
10.18 * 1.60 *

* Conv. Total (cfs) *683870.5 * Conv. (cfs) * 74524.8
*603148.7 * 6197.0 *

* Length wtd. (ft) * 606.15 * wetted pPer. (ft) * 860.88 *
216.98 * 76.93 *

* Min ¢ch E1 (ft) * 1308.40 * Shear (1b/sq ft) * 0.03 =
0.18 = 0.03 =

* Alpha * 2.02 * Stream Power (lb/ft s) * 0.03 =
0.88 * 0.03 *

* Frctn Loss (ft) * 0.16 * Cum volume (acre-ft) * 114.41 ~*
370.35 * 11.49 *

* C & E Loss (ft) * 0.03 * Cum SA (acres) * 87.31 =*

37.50 * 8.08 *

nnnnnnnnnnnnnnnnnnnnn

nnnnnnnnnnnnnn

warning: The cross-section end points had to be extended vertically for the

computed water surface. . .
Note: Multiple critical depths were found at this location. The critical

depth with the lowest, valid,
water surface was used.

CROSS SECTION

RIVER: EMF
REACH: Reach 4 RS: 14.823
INPUT' . . .
Description: All elevations adjusted up 2.12' for datum change.
station Elevation Data num= 9
Sta Elev Sta Elev Sta Elev Sta Elev Sta
Elev
Yekdrdeddedehded ek ddevhd bbbk dhhddhdth il hdhh kb hh kb kdhhhtddhhhd ik Rk dhhh ki hihd

*x

3552.69 1320.4 3674.44 1319.1 3717.53 1318.96 3761.03 1318.73 3874.01

1318§g§7 1318.66 4059.23 1318.59 4100 1318.58 4212.99 1318.46 4231.23
12%35?57 1318.35 4429.45 1318.16 4503.5 1318.05 4551.96 1318.04 4577.54
12%24?35 1317.94 4707.96 1317.7 4777.93 1317.42 4809.95 1317.57 4849.69
13%?2?%2 1318.94 4855.68 1318.18 4862.67 1317.6 4871.34 1319.4 4891.15
12%85?%9 1315.83 4926.14 1309.25 4941.88 1308.85 4979.02 1308.51 5002.17
128%5?%7 1308.62 5038.64 1308.65 5070.05 1308.65 5109.75 1319.64 5128.17
13%21?21 1318.56 5159.5 1318.63 5172.07 1320.21 5184.52 1321.27
Manning's n values i num= 3

3552.69 .04 4891.15 .025 5109.75 .04

Bank sta: Left Right Lengths: Left Channel Right Coeff cContr.
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Expan. -
4891.15 5109.75 311.48 311.48 311.48 A
.3
Left Levee Station= 4891.15 Elevation= 1319.62
Right Levee Station= 5109.75 Elevation= 1319.64

M

CROSS SECTION OUTPUT Profile #Design

nnnnn

Khhkbhuhhhhhhhh’

* E.G. Elev (ft) * 1317.66 * Element * Left OB *
channel * Right OB *

* vel Head (ft) * 0.33 * wt. n-val. * *
0.025 * * |
* W.s. Elev (ft) * 1317.33 * Reach Len. (ft) * 311.48 *
311.48 * 311.48 * |
* Crit W.Ss. (ft) * 1312.72 * Flow Area (sq ft) * *
1495.29 * *

* E.G. Slope (ft/ft) *0.000427 * Area (sq ft) * *
1495.29 * *

* Q Total (cfs) * 6900.00 * Flow (cfs) * *
6900.00 = *

* Top width (ft) * 202.88 * Top width (ft) * *
202.88 * *

Z g§1 Iota] (ft/sz * 4.61 * Avg. vel. (ft/s) * *

; ggx Eh1 Dpth (fE * 8.82 * Hydr. Depth (ft) * *

* Conv. Total (cfs) *334028.3 * conv. (cfs) *

%*334028.3 * *

;ogeggth’Wtd' (ft) 5 * 311.48 * wetted Per. (ft) ® *

3 ggn gh E1 (F©) . * 1308.51 * shear (1b/sq ft) * *

* Alpha * 1.00 * stream Power (1b/ft s) * *

0.90 * *

;3§rggn Loss (fo * 0.13 * cum volume (acre-ft) * *

* ¢ & E Loss (ft) * 0.00 * cum SA (acres) * *
32.69 * *
******************************************************************************
Fehhhfekhhfhdhhliik

Note: Multiple critical depths were found at this location. The critical

depth with the Towest, valid,
water surface was used.

nnnnnnnnnnnnnnnnnn

P I X LTI
* F.G. Elev (ft) * 1320.80 * Element * Left OB *
channel * Right OB *

* vel Head (ft) * 0.21 * wt. n-val. * 0.040 *
0.025 * 0.040 *

* W.S. Elev (ft) * 1320.59 * Reach Len. (ft) * 311.48 *
311.48 * 311.48 *

= Crit W.S. (ft) * 1314.36 * Flow Area (sq ft) * 2819.58 *
2189.41 * 99.55 *

* E.G. Slope (ft/ft) *0.000228 * Area (sq ft) * 2819.58 *
2189.41 * 99.55 *

* Q Total (cfs) *11730.00 * Flow (cfs) * 2600.87 *
9056.32 * 72.81 *

* Top width (ft) * 1623.85 * Top width (ft) * 1338.46 *
218.60 * 66.79 *

* vel Total (ft/s) * 2.30 * Avg. vel. (ft/s) * 0.92 *
4.14 * 0.73 *

* Max Chl ppth (ft) * 12.08 * Hydr. Depth (ft) * 2.11 *
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10.02 = 1.49 = =

* conv. Total (cfs) *776055.0 * conv. (cfs) *172073.2
*599164.4 * 4817.3 *

* tength wtd. (ft) * 311.48 * wetted Per. (ft) * 1339.04 *
221.61 = 66.96 *

* Min ch ET (ft) * 1308.51 * shear (Ib/sq ft) ® 0.03 =*
0.14 * 0.02 =

* Alpha * 2.54 * stream power (lb/ft s) * 0.03 *
0.58 = 0.02 =

* Frctn Loss (ft) * 0.06 * cum volume (acre-ft) * 69.78 *
342.99 * 10.29 *

* C & E Loss (ft) * 0.01 * cum SA (acres) * 64.21 *

RARARARARARARRERERNAERRTRERTRRERRERRARERRRAERTERRRRERRR

nnnnnnnnnnnnnnnnnn

warning: The cross-section end points had to be extended vertically for the

computed water surface. )
Note: Multiple critical depths were found at this location. The critical

depth with the lowest, valid,
water surface was used.

CROSS SECTION

RIVER: EMF .
REACH: Reach 4 RS: 14.764

INPUT
Description: Upstream End of 70' wide Low Drop Structure. All elevations
adjusted up 2.12' for datum change.
Station Elevation Data num= 48
Sta Elev Sta Elev Sta Elev Sta Elev  Sta

Elev

DL R 2 R R X R L R 2 2 X L L R A T A T L
s
3422.47 1320.12 3524.94 1319.03 3567.37 1318.89 3570.53 1319.22 3571.59

13%24?55 1318.66 3666.31 1318.7 3740.35 1318.44 3819.18 1318.37 3924.87
13%22?57 1318.24 4042.17 1318.11 4150.85 1317.97 4248.78 1317.96 4376.83
13166?%4 1317.68 4489.82 1317.61 4518.9 1317.66 4678.42 1317.77 4715.79
12%g§?§2 1317.41 4821.84 1317.09 4833 1317.44 4835.29 1317.78 4850.37
13%?&?54 1318.56 4855.73 1318.07 4864.53 1317.64 4878.42 1318.93 4891.75

1318.92
4911.38 1313.19 4924.49 1309.02 4928.62 1308.91 4953.96 1308.54 4967.95

1308.42
13880%27 1308.62 5010.45 1308.57 5049.66 1308.68 5056.31 1309 5077.43
5080.37 1309.8 5090.21 1312.78 5106.85 1319.72 5120.15 1319.51 5124.07

1318.02
5159.53 1318.94 5168.49 1320.29 5183.77 1321.03

Manning's n values nums= 3
*****223***2*¥31*****252***2*¥31*****323***2*X31
3422 .47 .04 4891.75 .025 5106.85 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr.
EXPAN- 4891.75 5106.85 52.59 52.59  52.59 1
Lgft Levee station= 4891.75 Elevation= 1318.92
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Right Levee Station= 5106.85 Elevation= 1319.72 -

CROSS SECTION OUTPUT Profile #Design

B R R R R L R R R A A S S s et

nnnnnnnnnnnnnnnn

* E.G. Elev (ft) * 1317.53 * Element * Left OB *
channel * Right OB *
* yel Head (ft) * 0.32 * wt. n-val. * *
0.025 * *
* w.S. Elev (ft) * 1317.21 * Reach Len. (ft) * 52.59 *
52.59 * 52.59 =
* Ccrit W.S. (ft) * 1312.64 * Flow Area (sq ft) * *
1508.36 * *
* E.G. Slope (ft/ft) *0.000416 * Area (sq ft) * ®
1508.36 * * |
* Q Total (cfs) * 6900.00 * Flow (cfs) * * |
6900.00 * * |
* Top width (ft) * 203.20 * Top width (ft) * * |
203.20 * * |
: v$1 Total (ft/s) * 4.57 * avg. vel. (ft/s) * *
.5 % %
* %ax chl ppth (f} #* 8.79 * Hydr. Depth (ft) * *
7.42 * 3 '
* conv. Total (cfs) *338303.6 * conv. (cfs) *
*338303.6 * *
§o§e9?thaWtd' (fv) N %* 52.59 * wetted Per. (ft) * *
3 ¥%n ch E1 (ft) % 1308.42 * shear (1b/sq ft) % *
. 9 * %
g Q}phg . * 1.00 * stream Power (1b/ft s) * *
;.Frgin Loss (ft) * 0.05 * cum volume (acre-ft) * *
23. * *
* C & E Loss (ft) . * 0.22 * cum SA (acres) * *
2};%2*************************************************************************
IR T T IR L T

warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may
indicate the need for

additional cross sections.
warning: The conveyance ratio (upstream conveyance divided by downstream

conveyance) is less than o
0.7 or greater than 1.4. This may indicate the need for additional

cross sections. o . . o
Note: Multiple critical depths were found at this location. The critical

depth with the Tlowest, valid,
water surface was used.

CROSS SECTEON OUTPUT Profile #PF 5
*J¢*******.*******************************************************************
B R R S R R T o A T b
* E.G. Elev (ft) * 1320.72 * Element * Left OB *
Channel * Ri%ht OB *
* vel Head (ft) * 0.17 * wt. n-val. * 0.040 =
0.025 * 0.040 =
* w.S. Elev (ft) * 1320.56 * Reach Len. (ft) ¥ 52.59 *
52.59 * 52.59 *
* Crit W.S. (ft) * 1314.22 * Flow Area (sq ft) * 3531.03 *
2216.42 * 102.29 *
* E.G. Slope (ft/ft) *0.000187 * Area (sq ft) * 3531.03 =
2216.42 * 102.29 *
* Q Total (cfs) *11730.00 * Flow (cfs) * 3217.37 *
8444.08 * 68.55 *
* Top width (ft) * 1751.51 * Top width (ft) * 1469.28
215.10 * 67.13 *
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* vel Total (ft/s) * 2.01 * Avg. vel. (ft/s) * 0.91 =
3.81 * 0.67 *

* Mmax Chl Dpth (ft) * 12.14 * Hydr. pepth (ft) * 2.40 =
10.30 * 1.52 =

* Conv. Total (cfs) *857739.8 * conv. (cfs) %235265.7
*617461.7 * 5012.4 *

* Length wtd. (ft) * 52.59 * wetted Per. (ft) * 1470.01 *
218.42 * 67.52 *

* Min ch E1 (ft) * 1308.42 * sShear (Ib/sq ft) * 0.03 =
0.12 * 0.02 =

* Alpha * 2.66 * Stream Power (1b/ft s) * 0.03 =
0.45 * 0.01 *

* Frctn Loss (ft) * 0.03 * cum volume (acre-ft) * 47.07 *
327.23 * 9.57 *

* C & E Loss (ft) * 0.32 * Cum SA (acres) * 54.17 *

33.24 = 6.83 *

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

nnnnnnnnnnnnnnnnnnnn

warning: The cross-section end points had to be extended vertically for the

computed water surface.
warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may

indicate the need for
) additional cross sections. o
warning: The conveyance ratio (upstream conveyance divided by downstream

conveyance) is less than .
0.7 or greater than 1.4. This may indicate the need for additional

cross sections. o . ) .
Note: Multiple critical depths were found at this location. The critical

depth with the Towest, valid,
water surface was used.

CROSS SECTION

RIVER: EMF
REACH: Reach 4 RS: 14.754

INPUT
Description: Wier Crest of 70' wide Low Drop Structure. All elevations

adjusted
up 2.12' for datum change.

Station Elevation Data num= 50
Sta Elev Sta Elev Sta Elev Sta Elev Sta

Elev

R R R R R R R L R L R R R T R L X A R T T T R e L X
3400.48 1320.08 3499.69 1319.02 3547.73 1318.86 3551.31 1319.23 3552.51

1318.92
3622.02 1318.65 3649.96 1318.7 3726.55 1318.41 3839.53 1318.23 3973.09

1318.12
4065.51 1318.03 4148.82 1317.93 4211.45 1317.82 4363.61 1317.6 4404.48

1317.62
4449.81 1317.58 4517.47 1317.55 4578.45 1317.66 4630.46 1317.71 4743.44

1317.62
4782.29 1317.32 4829.36 1316.95 4834.13 1317.67 4849.85 1317.93 4853.18

1318.82
4864.53 1317.56 4877.11 1319.12 4914.93 1319.23 4922.02 1319.11 4927.71

1318.72
4936.21 1318.79 4954.85 1312.18 4959.83 1310.85 4965.99 1308.74 4998.87

1308.62
5021.8 1308.57 5035.55 1308.44 5041.61 1310.53 5049.5 1312.78 5062.21

1318.32
5065.12 1319.04 5078.45 1319.05 5090.06 1319.61 5096.42 1319.73 5109.24

1319.82
5119.37 1319.55 5122.93 1318.21 5156.46 1318.96 5169.34 1319.99 5184.16
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1320.72 -
Manning's n values num= 3 :

-L*J-JSta-J‘-kJ-Jn yglJ .*%:’ta .J.'.:! Va] Sta n Va]

3400.48 .04 4936.21 .025 5065.12 .04 .
Bank Sta: Left Right Ltengths: Left channel Right Coeff Contr.
Expan.

3 4936.21 5065.12 87.83 87.83 87.83 i
Left Levee Station= 4914.93 Elevation= 1319.23
Right Levee Station= 5109.24 Elevation= 1319.82

REWR AFRRARAARAERTR

* E.G. Elev (ft) * 1317.25 * Element * Left OB *
Channel * Right OB *
* vel Head (Tt) * 2.55 * wt. n-val. * *

0.025 * *
*

* W.S. Elev (ft) * 1314.71 * Reach Len. (ft) * 87.83
87.83 * 87.83 *

* Crit W.S. (ft) * 1314.71 * Flow Area (sq ft) * *
538.66 * *

* E.G. Slope (ft/ft) *0.005465 * Area (sq ft) * *
538.66 * *

* Q Total (cfs) * 6900.00 * Flow (cfs) * *
6900.00 * *

;Ogoggwigth (fr) . * 106.19 * Top width (ft) * *
;2v§1 T9ta1 (ft/s)L * 12.81 * Avg. vel. (ft/s) * *
; g?x §h1 Dpth (fE o 6.27 * Hydr. Depth (ft) * *
* Conv. Total (cfs) * 93334.2 * conv. (cfs) * *
93334.2 * * )

* Length wtd. (ft) *  87.83 * wetted Per. (ft) * *
108.22 * *

* Min ch ET1 (ft) * 1308.44 * shear (1b/sq ft) * *
1.70 * *

* Alpha * 1.00 * Stream Power (lb/ft s) * *
21.75 * *

* Frctn Loss (ft) * 0.13 * cum volume (acre-ft) * *
221.98 * *

* C & E Loss (ft) * 0.61 * cum SA (acres) * *
31.06 * *
******************************************************************************

AR

warning: The energy equation could not be balanced within the specified number
e

of iterations. T o ]
‘ program used critical depth for the water surface and continued on

with the calculations.
warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may

indicate the need for )
) additional cross sections. o
warning: The conveyance ratio (upstream conveyance divided by downstream

conveyance) is less than o
0.7 or greater than 1.4. This may indicate the need for additional

cross sections.
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current

and previous Cross ) o o )
section. This may indicate the need for additional cross sections.

warning: During the standard step iterations, when the assumed water surface
was set equal to critical
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Adjusted_Prop_for_datum
depth, the calculated water surface came back below critical depth.

This indicates that there o o

denth is not a valid subcritical answer. The program defaulted to critical
epth. . o
Note: Multiple critical depths were found at this location. The critical

depth with the lowest, valid,
water surface was used.

CROSS SECTION OUTPUT Profile #PF 5

L L A X A Ry R X L I T L e L L a1

dededededede ek Skt hddhdd

* E.G._Elev (ft) * 1320.38 * Element * Left OB *

Channel * Right oB *

* vel Head (ft) * 3.36 * wt. n-val. * *

0.025 = *

* W.S. Elev (ft) * 1317.02 * Reach Len. (ft) * 87.83 *

87.83 * 87.83 *

;QCr;S w.s. (fo) * 1317.02 * Flow Area (sq ft) * *
7. * %

* E.Gé Slope (ft/ft) *0.004949 * Area (sq ft) * *

797.5 * *

* Q Total (cfs) *11730.00 * Flow (cfs) *

*11730.00 * *

* Top width (ft) * 118.01 * Top width (ft) * *

118.01 ~* *

; vel Total (ft/s) * 14.71 * Avg. vel. (ft/s) * *

4.71 * *

2 ggx gh1 Dpth (ft * 8.58 * Hydr. Depth (ft) * *

* Conv. Total (cfs) *166740.4 * Conv. (cfs) *

*166740.4 * *

* Length wtd. (ft) * 87.83 * wetted Per. (ft) ® *

120.91 = *

; gin gh ET (ft) . * 1308.44 * shear (1b/sq ft) * *

zéA;pha * 1.00 * stream pPower (lb/ft s) * *
. 7 % %*

* Frctn Loss (ft) * 0.13 * Cum volume (acre-ft) * 44,94 *

325.41 * 9.50 *

* C & E Loss (ft) * 0.79 * Cum SA (acres) * 53.28 *

33.03 * 6.79 *

nnnnnn

nnnnnnnnnnn

warning: The energy equation could not be balanced within the specified number

of iterations. The o )
program used critical depth for the water surface and continued on

with the calculations.
warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may
indicate the need for
additional cross sections.
warning: The conveyance ratio (upstream conveyance divided by downstream

conveyance) is less than
0.7 or greater than 1.4. This may indicate the need for additional

cross sections.
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current

and previous cross o o .
section. This may indicate the need for additional cross sections.

warning: bDuring the standard step iterations, when the assumed water surface

was set equal to critical o
depth, the calculated water surface came back below critical depth.

This indicates that there o o
is not a valid subcritical answer. The program defaulted to critical

depth.
Note: Multiple critical depths were found at this location. The critical

depth with the lowest, valid,
Page 13




CROSS SECTION

RIVER: EMF

REACH: Reach 4

INPUT

Description: Downstream End of 70' wide Low Drop Structure. All elevations
adjusted up 2.12' for datum change.

Sstation Elevation Data 60

Elev

Sta
Elev

nnnnnnnn

ok

3363.76
1318.82
3583.9
1318.62
3726.82
1317.92
4111.71
1317.62
4411.46
1317.52
4789.64
1318.12
4856.05
1318.36
4903.47
1306.42
4947.04
1304.87
5014.94
1304.79
5060.35
1318.81
5120.78
1320.59

Manning's n values
n val

Skt utththhdhhh kbt nhhhhhhihih®

Sta
3363.76

Bank sta: Left

Expan.

HHRE

1320 3457.54
1318.
1318.3
1317.
1317.
1317.
1318.
1318.
1304.
1304.
1305.
1318.

Adjusted_prop_for_datum
water surface was used.

RS: 14.738

num=

Sta Elev

nnnnnnnnnnnnnn

1319
.68 1318.69
74 1318.07

62 3622
3772.
76 4140.99 1317.7
62 4450.67 1317.58
33 4818.76 1317.19
01 4865.15 1316.64
81 4909.72 1316.72
55 4966.63 1304.54
63 5033.25 1304.61
32 5063.2 1305.73
52 5124.39 1317.29

num=

Sta n val

04 4903.47 .025

Right

4903.47 5097.92

.3
Left Leve
Right Lev

e
ee

Station= 4903.47
Station= 5097.92

Sta

nnnnnnnnnnnnnnnnn

3514.95
3687.41
3885.72
4196.67
4511.21
4830.01
4873.08
4916.23
4983.02
5045
5073.86
5152.73
3
Sta
5097.92

528.63

Elev

1318.81 3519.
3696.
3998.
4255.
4563.
4834.
4877.
4938.
.81

1318.45
1318.04
1317.55
1317.45
1317.04
1317.72
1313.84
1304.57
1304.69
1309.87
1317.53

n val

HRRRRRRERTRRE

.04

Lengths: Left Channel

528.63

Elevation=
Elevation=

nnnnnnnnnnnnnn

L R R ]

* E.G. Elev (ft)
Channel * Right OB *
* yel Head (ft)
0.025 *

* W.S. Elev (ft)
528.63 * 528.63 *

* Crit wW.Ss. (ft)
1210.87 *

* E.G. Slope (ft/ft)
1210.87 *

%

*

3%

1313.80

0.50
1313.30
1309.32
*0.000669

b

%

nnnnnnnnn

W

4993

5049.
5085.
5170.

Sta

23
73
71
81
67
78
36
22

38
66
68

Right
528.63
1318.81

1318.

44444

81

o

* Element

* Wt. n-val.

* Reach ten. (ft)

* Flow Area (sq ft)
* Area (sq ft)

Page 14

Elev

nnnnnnnnnnnnnn

Sta

nnnnn

1319.
1318.
1317.
1317.
1317.
1317.
1318.
1306.
1304.
1304.
1313.
1319.

26
45
96
55
42
77
12
72
82
62
52
32

3520.66
3703.17
4066.94
4337.68
4676.64

4850.4
4889.59
4940.73
4999.54
5054.09
5097.92
5184.65

coeff Contr.

P

3*

........................

1

Left OB

528.63

*

b

b

*



Adjusted_pProp_for_datum

* Q Total (cfs) * 6900.00 * Flow (cfs) * *
6900.00 * *
* Top width (ft) * 167.04 * Top width (ft) * *
167.04 = *
; ¥81 Tota] (ft/s) ¥ 5.70 * Avg. vel. (ft/s) # *
*.gax chl ppth (ft % * 8,76 * Hydr. Depth (ft) * *
7.25 * *
* Cconv. Total (cfs) *266723.3 * conv. (cfs) *
*266723.3 * * |
* Length wtd. (ft) * 528.63 * wetted Per. (ft) * * |
169.72 * *
3 ggn gh E1 (ft) . * 1304.54 * shear (1b/sq ft) * *
;'§1pha * 1.00 * stream Power (1b/ft s) * *
. 0 * %*
* Frctn Loss (ft) * 0.26 * cCum volume (acre-ft) * *
220.21 * * v
* C & E Loss (ft) 5 * 0.06 * cum SA (acres) * *
29-;:-.’.—§:’:%;:--.’:-k:‘:*w’:-.":****;‘:—:‘:;‘::’:*:‘:***-.":-.’::':-.’:‘.’:'k**-k*****************‘k%:’::‘ LeLe Bttt hhhhhdhnk
R X L T X
Note: Multiple critical depths were found at this Tlocation. The critical

depth with the Towest, valid,
water surface was used.

nnnnnnnnnnn

WREARRBRBRRRARRERE

* £.6. Elev (ft) * 1316.97 * Element * Left OB *
Channel * Right OB *

* Xe1 Head (ft) * 0.72 * Wt. n-val. * *
0.025 * *

* W.S. Elev (ft) * 1316.26 * Reach Len. (ft) * 528.63 *
528.63 * 528.63 *

* Crit W.S. (ft) * 1311.16 * Flow Area (sq ft) ¥ *
1726.85 * *

* E.G. Slope (ft/ft) *0.000665 * Area (sq ft) * *
1726.85 * *

* Q Total (cfs) #11730.00 * Flow (cfs) *

*11730.00 * *

*8Iop3width (fr) * 181.23 * Top width (ft) * *
181.2 * *

* VS1 Total (ft/s) * 6.79 * Avg. vel. (ft/s) * *
6.7 +* %

#* Max Chl Dpth (ft *  11.72 * Hydr. Depth (ft) * %
9.53 = * :

* Cconv. Total (cfs) *454840.0 * cConv. (cfs) *

*454840.0 * *

*8§eggth wtd. (fr) * 528.63 * wetted Per. (ft) * ®
185.11 * ®

* gin ch E1 (ft) * 1304.54 * Shear (lb/sq ft) * ®
0.39 * *

* 2;pha * 1.00 * Stream Power (lb/ft s) * *
2' * %

* Frctn Loss (ft) * 0.24 * Cum volume (acre-ft) * 44,94 *
322.87 * 9.50 *

* C & E Loss (ft) * 0.11 * cum SA (acres) * 53.28 =
32.73 * 6.79 *

B R R TR R R R L R I e s S A L s s S A

fa ol ale ale o So ate obe ole oo fo ofe S Jo afe oo ofe
MHRARNRRRARRRERTRZTTRRR

warning: The conveyance ratio (upstream conveyance divided by downstream

conveyance) is less than
0.7 or greater than 1.4. This may indicate the need for additional
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Adjusted_Prop_for_datum

cross sections.
Note: Multiple critical depths were found at this location. The critical
depth with the lowest, valid,

water surface was used.

CROSS SECTION i

RIVER: EMF
REACH: Reach 4 RS: 14.637

INPUT '
Description: Q(D)=6,900 cfs, Q(F)=8,890 cfs & Q(E)=12,830 cfs. All elevations
adjusted up 2.12' for datum change.
Station Elevation Data num= 62
Sta Elev Sta Elev Sta Elev Sta Elev Sta

Elev

WHHRE HAERRAATRBRERARL R RRARBERERRRRARERELCTTRRETRERTAERRTRETARNRIRARRT

*%
3142.76 1319.54 3203.81 1318.88 3317.64 1318.5 3326.11 1319.4 3328.96

1318.52
3354.49 1318.46 3458.47 1318.65 3468.96 1318.61 3500.2 1318.62 3532.52

1318.72
3598.83 1318.64 3663.09 1318.73 3699.13 1318.73 3702 1318.95 3717.46

1319.22
3722.79 1318.89 3728.25 1318.16 3798.92 1317.67 3824.8 1317.42 3836.06

1317.46
3849.18 1317.36 3888.48 1317.19 3894.96 1317.82 3932.07 1318.02 3943.85

1317.44
3963.78 1317.06 3969.89 1317 3981.05 1316.52 3986.96 1315.92 4050.86

1315.68

1§%§4§87 1315.7 4163.79 1315.66 4198.92 1315.65 4276.77 1315.42 4346.99
1giiiég4 1315.25 4480.49 1315.24 4502.76 1315.18 4569.13 1314.82 4643.18
13469353 1314.56 4728.73 1314.51 4828.89 1314.92 4838.75 1315.42 4852.41

15.

13825425 1314.42 4865.15 1313.42 4878.33 1315.06 4894.16 1314.82 4928.52

.45

1§3376i9 1304.4 5010.82 1304.41 5034.56 1304.29 5064.52 1304.52 5077.51
1§2§é§§4 1309.89 5115.93 1315.09 5128.36 1315.61 5132.63 1314.92 5149.24

5169.91 1318.34 5184.9 1319.58
Manning's n values num= 3

sta n val Sta n val Sta n val

R L A L 2 X L T E s

3142.76 .04 4894.16 .025 5115.93 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr.
Expan.

3 4894.16 5115.93 720 1188.15 1270 .1
Ineffective Flow num= 1

Sta L StaR Elev Permanent

3142.76 3932.07 1319.12 F

Left Levee Station= 4852.41 Elevation= 1315.87
Right Levee Station= 5128.36 Elevation= 1315.61
CROSS SECTION OUTPUT Profile #Design
L R R R R R R L R R t R A R T L L L L L X I L
R AR T L L L T

* E.G. Elev (ft) * 1313.48 * Element * Left OB *
Channel * Right 0B *
* vel Head (ft) * 0.31 * wt. n-val. *
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Adjusted_Prop_for_datum

0.025 * *
* W.S. Elev (ft) * 1313.17 * Reach Len. (ft) * 720.00 =
1188.15 * 1270.00 *
* Ccrit w.S. (ft) * 1308.39 * Flow Area (sq ft) * *
1556.37 * *
* E.G. Slope (ft/ft) *(0.000388 * Area (sq ft) * *
1556 37 * *

Q Total (cfs) * 6900.00 * Flow (cfs) * *
6900 00 * * v
;Ogog W1dth (fv) *  209.05 * Top width (ft) * *
* X§1 Tota] (ft/s) * 4.43 * Avg. vel. (ft/s) * *
4 *
* Max Chl Dpth (ft) * 8.88 * Hydr. Depth (ft) * *
7.44 *
* Conv. Total (cfs) *350084.4 * conv. (cfs) *
*350084.4 * *
; &ezgth wtd. (ft) * 1188.15 * wetted Per. (ft) * *

1 0 * *
8 ?gn ch E1 (ft) . * 1304.29 * shear (1lb/sq ft) * *
3.91pha * 1.00 * stream pPower (lb/ft s) * ¥

9 * %
;Ogrctn Loss (ft) * 0.49 * cum volume (acre-ft) * *

%

* C & E*Loss (fo * 0.00 * Cum SA (acres) * *
52*29%***** ******************************************************************
Sekthdhhhhhhhhhii® .
Note: Multiple critical depths were found at this location. The critical

depth with the Towest, valid,
water surface was used

CROSS SECTION OUTPUT Profile #PF 5

ek B Rk Ntk bkt h kbR hkhRdhhhtk B Y Rk kR R R Rk R R S R L o o
xS hhhhhkhikiki®
* £.G. Elev (ft) * 1316.63 * Element * Left OB *
Channel * Right OB *
* yvel Head (ft) * 0.35 * wt. n-val. *  0.040 *
0.025 * 0.040 *
* W.S. Elev (ft) * 1316.27 * Reach Len. (ft) * 720.00 *
1188.15 * 1270.00 *
* Crit w.S. (ft) * 1310.00 * Flow Area (sq ft) * 991.54 *
2232.45 * 37.62 *
* E.G. Slope (ft/ft) %*0.000322 * Area (sq ft) * 091.54 *
2232.45 * 37.62 *
* Q Total (cfs) *11730.00 * Flow (cfs) * 699.23
*11006.63 * 24.14 *
* Top width (ft) * 1172.14 * Top width (ft) * 910.68 *
221.77 % 39.69 =
* vel Total (ft/s) * 3.60 * Avg. vel. (ft/s) * 0.71 *
4 93 = 0.64 *

‘Max Ch1 Dpth (ft) * 11.98 * Hydr. Depth (ft) * 1.09 *
10 07 * 0.95 =
* conv. Total (cfs) *653702.5 * Conv. (cfs) * 38967.3
*613389.9 * 1345.2 *
* Length wtd. (ft) * 1169.27 * wetted Per. (ft) * 911.22 *
224.61 * 39.83 *
* Min ch £1 (ft) * 1304.29 * shear (1b/sq ft) * 0.02
0.20 * 0.02 =
* Alpha * 1.77 * Stream Power (lb/ft s) * 0.02 =
0.99 = 0.01 *
* Frctn Loss (ft) * 0.41 * cum volume (acre-ft) * 38.92 ~*
298.84 * 9.28 *
* C & E Loss (ft) * 0.01 * Cum SA (acres) * - 47.76 *

Page 17




Adjusted_pProp_for_datum
30.29 * 6.55 * -

o e e T e e e o Jo o ofe o o To Lo do o o o To Jo S So o e o o Se S du e dedededeSodadetode e Soedododededede S L eSS Tk fe TNttt
P R R o R R A R i o Tl e A o i R S LI A S A i S T A e e R A

nnnnnnnnnnnnnnnnnnn

Note: multiple critical depths were found at this location. The critical

_depth with the lowest, valid,

water surface was used.

CROSS SECTION

RIVER: EMF

REACH: Reach 4 RS: 14.412

INPUT

Description: A1l elevations adjusted up 2.12' for datum change.

Station Elevation Data num= 54

Sta Elev Sta Elev Sta Elev Sta Elev Sta

Elev |

J-J_J_J-J-J-J-J:.I-J-J-J-* !

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

et |
o

3422.92 1319.48 3475.55 1318.86 3595.99 1318.41 3605.55 1319.44 3608.78

1318.42
3621.36 1318.4 3682.92 1318.52 3698.6 1318.41 3744.61 1318.28 3760.04

1318.32
3764.05 1319.22 3781.11 1319.3 3786.52 1318.29 3798.82 1317.8 3802.95

1318.32

1§E%Z§§1 1317.68 3814.38 1317.18 3835.67 1316.9 3846.42 1316.62 3911.92
13%25.%9 1316.46 3973.35 1316.45 4068.54 1316.22 4126.87 1315.92 4197.98

.7

1;%20828 1315.61 4341.83 1315.52 4401.75 1315.37 4512.82 1315.02 4572.37
1;6%3538 1314.76 4695.57 1314.74 4734.96 1314.71 4819.86 1314.72 4825.97

15.

gggS.gG 1315.36 4857.32 1313.94 4871.73 1314.68 4885.65 1314.62 4898.05
1 7

13329.22 1304.26 4964.77 1303.98 4993.91 1303.83 4994.5 1303.72 5009.11
13826621 1304.65 5099.61 1314.62 5112.58 1314.4 5115.39 1313.82 5140.16

5161.77 1318.45 5171.5 1318.35 5175.35 1318.57 5177.04 1319.22
Manning's n values num= 3

sta n val sta n val sta n val

R L L L L A R T L L L

3422.92 .04 4885.65 .025 5099.61 .04
Bank sta: Left Right Lengths: Left Channel Right coeff Contr.
Expan.

4885.65 5099.61 594.77 594.77 594.77 .1

.3

Left Levee Station= 4845.06 Elevation= 1315.36
Right Levee Station= 5099.61 Elevation= 1314.62

CROSS SECTION OUTPUT Profile #Design

B L L R R R R R R R R X R e R R AR

T P R T T )

* E.G. Elev (ft) * 1312.98 * Element * Left OB *
Channel * Right OB *
* yvel Head (Ft) * 0.34 * wt. n-val. * *
0.025 * *
* W.S. Elev (ft) * 1312.64 * Reach Len. (ft) * 594,77 *

504.77 * 594.77 %
* Crit W.S. (ft) . * 1308.13 * Flow Area (sq ft)

1473.05 *

3%
3
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Adjusted_Prop_for_datum
* E.G. Slope (ft/ft) *(0.000443 * Area (sq ft) *
1473.05 * *
* Q Total (cfs) * 6900.00 * Flow (cfs) * *
6900.00 = *
* Top width (ft) * 200.98 * Top width (ft) *
200.98 * * .
* Xg] Total (ft/s) *  “4.68 * Avg. vel. (ft/s) # *
4. * *
l ; n_;gx chl ppth (ft 8.92 * Hydr. Depth (ft) * *
* Conv. Total (cfs) *#327693.8 * conv. (cfs) *
*327693.8 * *
l zoléezgth wtd. (ft) * 594.77 * wWetted Per. (ft) * *
* ggn ch E1 (f©) * 1303.72 * shear (1b/sq ft) * *
O' * *
l (‘") Slpha ) * 1.00 * Stream Power (lb/ft s) * *
* Frctn Loss (ft) * 0.26 * cum volume (acre-ft) * *
162.11 * * ,
* C & E Loss (T©) * 0.00 * cum SA (acres) * *
22.91 * *
B R R T L R R R R L R L S e A
TExrh Rkl ki
I Note: Multiple critical depths were found at this location. The critical
depth with the lowest, valid,
water surface was used.
l CROSS SECTION OUTPUT Profile #PF 5
BT A T R X R R R R AR AL L It b ek kS
kkhhh ki khhhdhh®
* E.G. Elev (ft) * 1316.21 * Element * Left OB *
. channel * Ri?cht OB *
* vel Head (ft) * 0.43 * wt. n-val. * 0.040 *
0.025 * 0.040 =
* W.S. Elev (ft) : * 1315.78 * Reach Len. (ft) * 594,77 *
l 594.77 * 594.77 *
* Crit W.S. (ft) * 1309.76 * Flow Area (sq ft) * 473.91 *
2131.31 * 73.90 *
* E.G. Slope (ft/ft) *(0.000385 * Area (sq ft) * 473.91 *
. 2131.31 * 73.90 *
* Q Total (cfs) *#11730.00 * Flow (cfs) * 263.57
#711395.84 * 70.59 *
* Top width (ft) * 973,53 * Top width (ft) * 710.56 *
l 213.96 * 49.00 *
* vel Total (ft/s) * 4.38 * Avg. vel. (ft/s) * 0.56 *
5.35 * 0.96 * : ‘
* Max Chl ppth (ft) * 12.06 * Hydr. Depth (ft) * 0.67 *
. 9.96 *  1.51 *
* Conv. Total (cfs) *598005.8 * conv. (cfs) * 13437.0
] #580969.9 * 3598.9 *
* Length wtd. (ft) * 594,77 * wetted Per. (ft) * 710.70
I 217.00 * 49.24
* Min ch E1 (ft) * 1303.72 * shear (1b/sq ft) * 0.02 *
0.24 * 0.04 *
* Alpha * 1.45 * Stream Power (1b/ft s) * 0.01 *
1.26 * 0.03 *
* Frctn Loss (ft) * 0.23 * cum volume (acre-ft) * 26.81 =
239.33 * 7.65 *
* C & E Loss (ft) 0.00 * cum SA (acres) 34.36 *
l 24.35 * 5.26 *
B A R R R A L R e A L s
Shhhdhhkhwhdhiihy
I Note: Multiple critical depths were found at this Tocation. The critical
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Adjusted_pProp_for_datum

depth with the-lowest, valid,
water surface was used.

CROSS SECTION

RIVER: EMF

REACH: Reach 4 RS: 14.3

INPUT .

Description: All elevations adjusted up 2.12' for datum -change.

Station Elevation Data num= 42

: Sta Elev Sta Elev Sta Elev Sta Elev Sta
Elev

3566.83 1319.02 3589.22 1318.75 3663.88 1318.47 3665.33 1316.58 3671.76

13673716 1317.42 3698.46 1316.94 3731.24 1316.88 3781.07 1316.68 3857.96
13%82?%5 1316.32 3955.87 1316.33 4003.2 1316.24 4087.76 1315.92 4114.28
130380, 1315.82 4317.55 1315.56 4405.13 1315.33 4447.47 1315.33 4480.01
1338756 1314.72 4669.63 1314.59 4704.65 1314.56 4781.72 1314.36 4820.93
10825732 1315.02 4844.9 1314.71 4847.8 1314.08 4855.97 1313.49 4871.58
1188581 1314.32 4891.36 1312.68 4920.49 1304 5003.16 1303.66 5063.74
1308082 1311.32 5100.3 1314.28 5112.06 1314.1 5115.09 1313.43 5138.86
13135°86 1318.02 5174.16 1318.26

Manning's n values num= 3
Sta n val Sta n val Sta n val

Lfkdeddfhdhhffeh skt hhhd bRt h ki hhihi®

3566.83 .04 4885.81 .025 5100.3 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr.
Expan.

3 4885.81 5100.3 840 571.41 525 .d
Left Levee Station= 4871.58 Elevation= 1314.61
Right Levee Station= 5100.3 Elevation= 1314.28

CROSS SECTION OUTPUT Profile #Design

AkkdhdededethdededtedohdhhddhhdehhdkdhdddthTdhddecdehd ek dddhdhddhhdhhdhhdhdedehditdtehdhihs
dedededekdekdedede okt

* E.G. Elev (ft) * 1312.72 * Element * Left OB *
channel * Right oB *

* yvel Head (ft) 0.34 * wt. n-val. *
0.025 = *

* W.S. Elev (ft) 1312.38 * Reach Len. (ft) 840.00 *
571.41 * 525.00 *
* Crit wW.s. (ft)

b
o

%

%

1307.86 * Flow Area (sq ft)

1471.26 * *

* E.G. Slope (ft/ft) *0.000446 * Area (sq ft) * *
1471.26 * *

* Q Total (cfs) * 6900.00 * Flow (cfs) * *
6900.00 = *

* Top wWidth (ft) * 201.18 * Top width (ft) * *
201.18 * *

* vel Total (ft/s) * 4.69 * Avg. vel. (ft/s) * *
4.69 * *

* Max Chl ppth (ft) * 8.72 * Hydr. pepth (ft) * *

Page 20
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7.31 k3 % =
* conv. Total (cfs %326869.2 * conv. (cfs) *

*326869.2 * *

* tength wtd. (ft) * 571.41 * wetted Per. (ft) * *
203.58 * *

* Min ¢ch ET (ft) * 1303.66 * Shear (1b/sq ft) * *

0.20 * *

* Alpha * 1.00 * stream Power (1b/ft s) * *

0.94 = *

* Frctnh Loss (ft) * 0.25 * Cum volume (acre-ft) * *
142.01 * *

* C & E Loss (ft) * 0.00 * cum SA (acres) * *
20.16 * *

BT R L L R L R R T L A A S A s S R A bk
T T e

Note: Multiple critical depths were found at this location. The critical

depth with the Towest, valid,
water surface was used.

BT R g e R T L S i R A A
Py

* E.G. Elev (ft) * 1315.98 * Element * Left OB *

channel * Right OB *

* vel Head (ft) * 0.43 * wt. n-val. *  0.040 *

0.025 * 0.040 =

* w.S. Elev (ftr) * 1315.55 * Reach Len. (ft) * 840.00 =

571.41 * 525.00 *

* crit w.s. (ft) * 1309.50 * Flow Area (sq ft) * 412.59 *

2139.46 * 77.07 *

* E.G. Slope (ft/ft) *(0.000382 * Area (sq ft) * 412.59 *

2139.46 * 77.07 *

* Q Total (cfs) *11730.00 * Flow (cfs) *  242.87

*11410.17 * 76.96 *

* Top width (ft) * 826.86 * Top width (ft) * 564.87 *

214.49 * 47.50 *

* vel Total (ft/s) * 4.46 * Avg. vel. (ft/s) * 0.59 =

5.33 * 1.00 *

* Max Chl Dpth (ft * 11.89 * Hydr. Depth (ft) * 0.73 * |
9.97 * 1.62 * |
* conv. Total (cfs) *600265.6 * conv. (cfs) * 12428.7 |
*583898.6 * 3938.3 * |
* Length wtd. (ft) * 578.01 * wetted Per. (ft) * 565.03 *

217.44 *  47.77 *

* Min ch E1 (ft) * 1303.66 * shear (1b/sq ft) * 0.02 *

0.23 * 0.04 * :

* Alpha * 1.39 * stream Power (1b/ft s) * 0.01 =

1.25 * 0.04 *

* Frctn Loss (ft) ® 0.21 * cum volume (acre-ft) * 20.76

210.17 = 6.62 *

* C & E Loss (ft) - * 0.01 * cum SA (acres) * 25.65 *

21.42 = 4.60 ~

B R R L L R R LR L R S A R L b ek e

nnnnnnnnnnnnnnnnnn

Note: Multiple critical depths were found at this location. The critical

depth with the lowest, valid,
water surface was used.

CROSS SECTION

RIVER: EMF
REACH: Reach 4 RS: 14.191
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Adjusted_Prop_for_datum

Description: All elevations adjusted up 2.12' for datum change.
Station Elevation Data 59

Sta
Elev

*%

- 3430.03

1316.44
3866.17
1315.99
4045.25
1315.6
4357.65
1316.31
4396.55
1313.01
4479.87
1314.11
4535.61
1314.07
4654.03
1314.2
4832.6
1314.05
4916.27
1303.32
5070.94
1313.7
5119.73

Elev

1318.36
1316.26
1315.85
1315.46
1315.19
1315.82

1314.9
1314.11
1314.74
1305.34
1304.06
1313.36

Sta

nnnnnn

num=
Elev

nnnnnn

RARRARRARBUERTRR R AR ARATARTERTTERARARRERTTRSTRRRRERATRTR"R

Sta

3445.46 1318.24 3704.18

3895.73

4092.6
4367.36
4409.58
4487.26
4542.14
4673.19
4848.48
4921.28

5076.1
5142.62

Manning's n values

Sta
3430.03

Bank Sta:
Expan.

n val
.04
Left

Sta
4890.8
Right

4890.8 5103.47

.3
Ineffective Flow

Sta L

Sta R

num=
Elev

3430.03 4518.72 1318.12
Left Levee Station=
Right Levee Station=
Blocked oObstructions

1316.25
1315.77
1316.79
1313.19
1316.32
1314.91

1314
1314.46
1303.73
1305.41
1313.71

num=
n val

3950.

4135

4373.
4425.

4495
4565
4792

4862.
4942.
5098.
5163.

3
Sta

Permanent

F

4832.6

5103.47
num=

98
.18
25
32
.81
.02
91
28
73
91
38

Elev

1317.
1316.
.82

1315

1316.
1309.
1317.
1314.
.92
.92
.42

1313
1312
1303

1312.
1318.

52
22

62
82
12
42

72
52

n val
huhhhhhhfhhhhhhdhdhohhhhhihhhhhihithhhhhhihii®

.025 5103.47
Lengths: Left channel

.04

3730.
4000.
4194.
4380.

4443

4518.
4621.
4807.
4874.

4985

5103.
5179.

Sta

05
68
79
86
.88
72
05
78
59
.48
47
14

Right

1011.04 1011.04 1011.04

Elevation= 1314.74
Elevation= 1314.32

Sta L Sta R Elev
KLk BEEREEEDTB IS SXhhhhis
4367.36 4495 1316.79

CROSS SECTION OUTPUT Profi

Weddee ket Tedededdede ek

Sededede R hedededehhdededd

e ol o e Fo sle o o ofe Je ol oo o oo
RRR R AR R R R L R

Te #Design
Tedehededededehdededeldeded

e ol ate ot ate ofe ofa
R

Tk

B
WHRAR

(fvd

* E.G. Elev (ft) * 1312.47 * Element

channel * Right OB *

* vel Head (ft) * 0.33 * wt. n-val.

0.025 * *

* W.S. Elev (ft) * 1312.14 * Reach Len.

1011.04 * 1011.04 =

* Crit w.s. (ft) * 1307.52 *

1498.29 * *

* £.G6. Slope (ft/ft) *0.000419 * Area (sq ft)

1498.29 * *

* Q Total (cfs) * 6900.00 * Flow (cfs)

6900.00 *

* Top width (ft) * 200.70 * Top width (ft)
Page 22

3

Flow Area (sq ft)

Elev

1316.
1316.
1315.
1316.
1310.
1317.
1314.18
1313.98

1314.1
1303.41
1314.32
1318.61

61
04
89
69
29
02

Sta

3738.
4021.
4304.97
4390.57
4462.94
4526.13
4648.88
4826.92

4890.8
5001.69
5117.06

54
78

Ccoeff Contr.

.1

o
w

e

Left OB

1011.04

Yo e ot S Pe Jo fe de e e de fo fo oo Yo o oo o o o e do e
TedededehfedehTe v St fededededededode

3

*

W

]

%

*




Adjusted_Prop_for_datum

o

200.70 *
* yel Total (ft/s)

4.61 * Avg. vel. (ft/s)
4.61 * *
* Max Ch1 Dpth (ft) ® 8.82 * Hydr. Depth (ft) * *
7.47 * *
* Conv. Total (cfs) *#337234.7 * conv. (cfs) *
*337234.7 * )
* tength wtd. (ft) * 1011.04 * wetted Per. (ft) * *
203.32 * *
* Min ch E1 (ft) * 1303.32 * Shear (1b/sq ft) * *
0.19 = *
* Alpha * 1.00 * stream power (lb/ft s) * *
0.89 * *
* Frctn Loss (ft) * 0.45 * Cum Volume (acre-ft) * *
122.53 * *
* C & E Loss (ft) * 0.00 * cum SA (acres) * *
iz%zz**;**********************************************************************

nnnnnnnnnnnnnnnnnnn

Note:  Multiple critical depths were found at this Tocation.
depth with the Towest, valid,
water surface was used.

CROSS SECTION OUTPUT Profile #PF 5

H R R TR AR R RSN EETAR AL b kS kb bk ki hhh kb khhhhhhhhhhhhhhihhhik

Ehkdd R ki kil hhhhi
* E.G. Elev (ft) * 1315.76 * Element *
channel * Right OB *

* vel Head (ft) ® 0.41 * wt. n-val. *
0.025 * 0.040 *

* W.S. Elev (ft) * 1315.36 * Reach Len. (ft) ®
1011.04 * 1011.04 *

* crit W.s. (ft) * 1309.13 * Flow Area (sq ft) *
2170.26 * 70.65 *

* E.G. Slope (ft/ft) *(0.000354 * Area (sq ft) *
2170.26 * 70.65 *

* Q Total (cfs) *#11730.00 * Flow (cfs) *
*11306.37 * 65.30 *

* Top Width (ft) * 626.76 * Top width (ft) *
212.67 = 46.25 *

* vel Total (ft/s) * 4.36 * Avg. vel. (ft/s) *
5.21 * 0.92 *

* Max Chl Dpth (ft) * 12.03 * Hydr. Depth (ft) *
10.20 * 1.53 =

* conv. Total (cfs) *623195.4 * Conv. (cfs) *
*600688.6 * 3469.4 *

* Length wtd. (ft) * 1011.04 * wetted Per. (ft) *
215.97 * 46.48 *

* Min ch E1 (ft) * 1303.32 * Shear (1b/sq ft) *
0.22 * 0.03 *

* Alpha 1.38 * Stream power (Ib/ft s) *
1.16 * 0.03 =

* Frctn Loss (ft) * 0.37 * cum volume (acre-ft) *
181.91 * 5.73 *

* C & E Loss (ft) 0.00 * cum SA (acres)

18.62 * 4.03 *

B R Y kR L R R R Y L S 2 A A AL L s

Multiple critical depths were found at this Tocation.

Note: )
depth with the lowest, valid,
water surface was used.

CROSS SECTION

Page 23

Left OB

0.040

1011.
449,
449,
358.
367.

0.
1.

04
03
03
33
84
80
22

19037.4

368.
0.

The

29
03

.02
.45
.66

B X
wRR TR

%

*

b

*

3

%

g
w

*

Tk ddekdhvdhn

critical




* Crit W.s. (ft)

Adjusted_pProp_for_datum

RIVER: EMF
REACH: Reach 4 RS: 14

INPUT

Description: Ineffective Flow Area Upstream of Higley Road Bridge. All

elevations adjusted up %.12' for datum change.
8

Station Elevation Data num=
Sta Elev Sta Elev Sta Elev Sta Elev Sta
Elev
Sededded il hdedhhdhhhhdhhhhhdhhdhdehhhdhhhhhdh kb hhhhhdhhh bk kbt kbRt hkthhhhh kRt
3;23956 1316.82 4039.42 1315.57 4103.08 1314.92 4117.51 1314.92 4237.57
1 .
1;%27283 1314.72 4372.08 1314.54 4416.57 1314.42 4506.59 1314.38 4566.09
4$§i588 1314.23 4676.38 1314.27 4715.62 1314.22 4775.59 1313.97 4824.41
1313.
1?%30523 1314.16 4847.44 1313.76 4850.16 1314.52 4853.82 1313.65 4864.27
1§829228 1313.52 4919.85 1304.35 4926.48 1304.12 4959.63 1303.39 4994.21
133368.4 1303.02 5030.42 1303.15 5044.23 1303.32 5072.31 1303.38 5103.68
13%1}638 1313.57 5120.37 1312.6 5126.51 1314.32 5143.86 1314.72 5149.85
5.
5159.64 1316.99 5170.27 1317.3 5180.2 1317.72
Manning's n values num= 3
Sta n val Sta n val Sta n val
Y R R R R R L L T R R R R R R R T )
4030.6 .04 4889.58 .025 5103.68 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr.
Expan.
; 4889.58 5103.68 356.5 171.04 46.5 .3
ineffective Flow num= 1
Sta L sta R Elev Permanent
4030.6 4520 1318.12 F
teft Levee Station= 4850.16 Elevation= 1314.52
Right Levee Station= 5103.68 Elevation= 1313.9
CROSS SECTION OUTPUT Profile #Design
Ll h b fhhudhle ittt hdhhf itk hh bkt hhhdhhhtds
Sedededededefedeh el ddet
* E.G. Elev (ft) * 1312.02 * Element * Left oB *
Channel * Right 0B *
* Vel Head (ft) * 0.35 * wt. n-val. * i
0.025 = *
* W.S. Elev (ft) * 1311.67 * Reach Len. (ft) 356.50

171.04 * 46.50 *

* 1307.32 * Flow Area (sq ft)
1451.30 = *

* E.G. Slope (ft/ft) *0.000467 * Area (sq ft)

1451.30 ~*

* Q Total (cfs) * 6900.00 * Flow (cfs)
6900.00 = *

* Top width (ft) * 201.33 * Top width (ft)
201.33 * *

* vel Total (ft/s) * 4.75 * Avg. vel. (ft/s)
4,75 * *

* Max Cchl ppth (ft) * 8.65 * Hydr. Depth (ft)
7.21 * *

* conv. Total (cfs) *319308.9 * Conv. (cfs)
*319308.9 *

Page 24
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Adjusted_prop_for_datum

* Length wtd. (ft) * 171.04 * wetted per. (ft) *
203.78 * ®

* Min ch E1 (ft) * 1303.02 * Shear (1b/sq ft) *
0.21 * *

* Alpha * 1.00 * Stream Power (lb/ft s) *
0.99 * *

R

* Frctn Loss (ft) * 0.10 * cum volume (acre-ft)

88.30 * *
* C & E Loss (ft) 0.01 * Cum SA (acres) *

3,

3%

12.86 * *

T R R L g R S A A s A
HuEENED AL NN L L k%

Note: Multiple critical depths were found at this location. The critical

depth with the lowest, valid,
water surface was used.

nnnnnnnnnnnnnnnnnnnnnnnnnnnn

nnnnnnnnnnnnnnnnn

* E.G. Elev (ft) * 1315.39 * Element *
channel * Ri%ht OB *

* vel Head (ft) * 0.44 * wt. n-val. *
0.025 * 0.040 *

* W.S. Elev (ft) % 1314.95 * Reach Len. (ft) *
171.04 * 46.50 *

* crit W.S. (ft) * 1308.92 * Flow Area (sq ft) *
2140.48 * 38.92 *

* E.G. Slope (ft/ft) *0.000385 * Area (sq ft) *
2140.48 * 38.92 *

* Q Total (cfs) *11730.00 * Flow (cfs) *
*]11481.32 * 25.71 *

* Top width (ft) * 1048.01 * Top width (ft) *
214.10 * 44 .72 *

* vel Total (ft/s) * 4.67 * Avg. vel. (ft/s) *
5.36 * 0.66 *

* Max Chl bDpth (ft) * 11.93 * Hydr. Depth (ft) *
10.00 = 0.87 *

* Conv. Total (cfs) *597475.1 * Conv. (cfs) *
*584808.6 * 1309.6 *

* Length wtd. (ft) * 172.67 * wetted Per. (ft) *
217.19 * 45.15 *

* Min ch E1 (ft) * 1303.02 * shear (1b/sq ft) *
0.24 * 0.02 *

* Alpha * 1.29 * stream pPower (lb/ft s) *
1.27 *  0.01 *

* Frctn Loss (ft) * 0.09 * cum volume (acre-ft) *

%

131.88 * 4.46
* C & E Loss (ft)

2 e

w

.98

e Jo ale Ia ot o ofa ale ale ale ol ote ota e ofe ofs e afa ol ale ale e WPa ta obe ale ate afe ale ale ofe ofe ate ofe ale ofe ol oo o ofs ale ol ale ofe ofo ofo afe ofs ofe ofe ofe
R L g R R A R R L L R R TR A Sk R R S

b

* 0.01 * Cum SA (acres)

Note:  Multiple critical depths were found at this Tocation.
depth with the Towest, valid,
water surface was used.

CROSS SECTION

RIVER: EMF
REACH: Reach 4 RS: 13.968

INPUT

R
wHNE

3+

5+

%

Left OB *
0.040 *
356.50 *
329.92 =
461.30 =
222.96
789.19 *
0.68 *
0.89 =
11356.9
369.86 *
0.02 *
0.01 =
1.89 =
3.23 *

o ofe
e

o o e ote o o oo oo ofa o oo
HARTRABNIRRES

The critical

Description: Higley Road Bridge (Upstream Face). All elevations adjusted up

2.12' for datum change.
Page 25
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6 Span Bridge with Riprap

Protection

Manning n value of .030 used for cChannel

Use Field

Survey Data for This Cross Section
Skew Angle 41.63 Degrees, )
Cross Section Data Adjusted
2

Station Elevation Data

Sta Elev Sta Elev Sta Elev Sta Elev Sta
Elev
B e R R L R L L L R L R R R L T
%%
1g§g7ig9 1317.74 4840.55 1317.64 4854.42 1317.6 4855.03 1313.15 4867.07
1§8§é.%1 1312.16 4901.46 1309.5 4917.23 1304.74 4948.05 1303.68 4994.94
.7
1;0125§2 1302.61 5024.43 1301.89 5030.47 1302.14 5042.29 1303.87 5071.67
04.
3§O8€6aé7 1308.79 5097.72 1311.39 5123.85 1312.15 5130.25 1313.61 5133.9
1314. .
5135.84 1317.46 5165.08 1317.3
Manning's n values num= 3
Sta n val Sta n val sta n val
R L Y R R R Ry
4807.89 .04 4854.42 .03 5135.84 .04
Bank Sta: Left Right Lengths: Left channel Right Coeff Contr.
Expan.
4854.42 5135.84 147.84 147.84 147.84 .3
.5
Left Levee Station= 4854.42 Elevation= 1317.6
Right Levee Station= 5135.84 Elevation= 1317.46

fehthfhdshdhddddhhts

* E.G. Elev (ft)
Channel * Right OB *

* vel Head (ft)

0.030 * *

* W.S. Elev (ft)

2.00 * 2.00 *

* Crit W.S. (ft)
1394.26 * *
* E.G. Slope (ft/ft)
1394.26 * *
* Q Total (cfs)
6900.00 *

* Top width (ft)
203.53 =

* vel Total (ft/s)
4.95 =* *

* Max Chl ppth (ft
6.85 * *

* Cconv. Total (cfs)
*247058.1 * *
* Length wtd. (ft)
206.05 = *
* Min ch ET1 (ft)
0.33 = *

* Alpha

1.63 * *

* Frcth Loss (ft)
82.71 = *

* C & E Loss (ft)

num=

* 1311.91 * Element * Left OB *
* 0.38 * wt. n-val. * *
* 1311.53 * Reach Len. (ft) * 2.00 *
* 1307.55 * Flow Area (sq ft) * *
*0.000780 * Area (sq ft) * *
* 6900.00 * Flow (cfs) * *

203.53 * Top width (ft) *
* 4.95 * Avg. vel. (ft/s) * *
® 9.64 * Hydr. Depth (ft) * ®

*

*247058.1 * conv. (cfs)

3
%

bl

2.00 * wetted Per. (ft)
* 1301.89 * shear (1b/sq ft)
1.00 * Stream Power (Ib/ft s)

b
* b

e

3
%
*

0.00 * cum volume (acre-ft)

3+
5%
36

0.01 * cum SA (acres)
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Note: Multiple critical depths were found at this location.

depth with the Towest, valid,
energy was used.

-

CROSS SECTION OUTPUT Profile #PF 5

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

RARRRERERRERERRX

* E.G. Elev (ft) * 1315.29 * Element * Left OB *
Channel * Right OB *
* vel Head (ft) * 0.41 * wt. n-val. * *
0.030 = *
* W.S. Elev (ft) * 1314.87 * Reach Len. (ft) * 2.00 =*
2.00 * 2.00 * :
* Crit W.S. (ft) * 1309.14 * Flow Area (sq ft) * *
2269.12 * *
* E.G. Slope (ft/ft) *0.000682 * Area (sq ft) ® *
2269.12 = *
* Q Total (cfs) *11730.00 * Flow (cfs) ®
*11730.00 ~* *
; Tog7width (ft) * 0 279.27 * Top width (ft) * *
79. * *
* Xe1 Total (ft/s) * 5.17 * Avg. vel. (ft/s) * *
5.17 = *
* Max gh1 Dpth (ft * 12.98 * Hydr. Depth (ft) * *
8.13 *
* Conv. Total (cfs) *449187.2 * conv. (cfs) *
*449187.2 * *
¥ Length wtd. (ft) * 2.00 * wetted Per. (ft) * *
284.0 * *
; gin ch E1 (ft) * 1301.89 * shear (1b/sq ft) * *
_4 * k3
* 9épha * 1.00 * stream Power (lb/ft s) * *
1- % %
* Frctn Loss (ft) * 0.00 * Cum volume (acre-ft) * *
123.22 * 4.44 =
* C & E Loss (ft) * 0.03 * cCum SA (acres) * *
12.70 * 2.96 *
e L L Rk kR L L T R R T R g o A A O )

nnnnnnnn

R D L St M L T R L A M JC VR J M M MU SO JUN S R S e St S MO SSC SR
WHAHERWTARXRARTARRRTRRRRwRRNhhdededhddehdefdedededdsddededdct

The critical

warning: The conveyance ratio (upstream conveyance divided by downstream

conveyance) is less than

0.7 or greater than 1.4. This may indicate the need for additional

Cross sections.

Note: Multiple critical depths were found at this location.

depth with the lowest, valid,
energy was used.

BRIDGE

RIVER: EMF
REACH: Reach 4 RS: 13.954

INPUT

Description: Higley Road 6-Span Bridge
Use Field Survey Data for this Cross

Section

Elongated Piers with Semi-Circular Ends
Distance from Upstream XS 2
Deck/Roadway width 144
weir Coefficient 2.6

Page 27
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Upstream Deck/Roadway Coordinates

num= 18 ] )

Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
Kt fe RNt h kb h itttk kde kbbbt h Sk hhhhhhhhdhhhhhh®
4807.89 1317.62 1316.64 4855.03 1317.95 1312.45 4855.77 1317.95 1314.11

4861.52 1317.99 1314.11 4899.6 1318.15 1314.32 4901.04 1318.19 1314.33
4936.41 1318.37 1314.41 4948.05 1318.4 1314.44 4974.83 1318.46 1314.49
4995.15 1318.43 1314.44 5012.49 1318.42 1314.43 5042.39 1318.37 1314.11
5050.76 1318.35 1314.13 5088.54 1318.2 1314.17 5088.74 1318.2 1314.17
5127.12 1317.96 1313.97 5135.84 1317.87 1314.14 5165.36 1317.53 1315.64

Upstream Bridge Cross Section Data
station Elevation Data num= 22
Sta Elev Sta Elev Sta Elev Sta Elev Sta

Elev

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

4807.89 1317.74 4840.55 1317.64 4854.42 1317.6 4855.03 1313.15 4867.07

1312.16
4898.11 1312.16 4901.46 1309.5 4917.23 1304.74 4948.05 1303.68 4994.94

1303.72

138%2§§2 1302.61 5024.43 1301.89 5030.47 1302.14
5089.7 1308.79 5097.72 1311.39 5123.85 1312.15

5042.29 1303.87 5071.67
5130.25 1313.61 5133.9

1314.63
5135.84 1317.46 5165.08 1317.3

Manning's n values num= 3
sta n val Sta n val Sta n val

R R E s R R R R R R R L R L St s SR AR S T

4807 .89 .04 4854.42 .03 5135.84 .04

Bank Sta: Left Right

4854.42 5135.84
Left Levee Station= 4854.42
Right Levee Station= 5135.84

coeff Contr. Expag.
.3

E1evat§on= 1317.6
Elevation= 1317.46

Downstream Deck/Roadway Coordinates

num= 19
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord sta Hi Cord Lo Cord
Ledhdh bkt hdhh kb hhhhh bkttt k bk hhhhiktihs

4814.7 1317.65 1315.64 4861.52 1317.99 1313.64 4864.8 1318 1314.11
4899.6 1318.15 1314.07 4903.76 1318.17 1314.06 4936.41 1318.37 1314.18
4950.55 1318.41 1314.26 4974.83 1318.46 1314.35 4997.42 1318.43 1314.44
5012.49 1318.42 1314.39 5044.21 1318.36 1314.31 5050.76 1318.35 1314.3
5088.74 1318.2 1314.25 5090.93 1318.18 1314.24 5127.12 1317.96 1314.27
5135.98 1317.87 1314.28 5136.06 1317.87 1313.11 5165.36 1317.53 1314.64
5171.86 1317.42 1316.64

Downstream Bridge Cross Section Data
station Elevation Data num= 21
. Sta Elev Sta Elev Sta Elev Sta Elev Sta

Elev

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

4814.7 1317.6 4855.13 1317.63 4857.13 1317.61 4870.98 1312.88 4892.66

1311.5
4901.97 1309.5 4920.34 1304.46 4948.7 1303.69 4995.86 1304.36 5004.41

1303.22

5016634 1302.29 5027.69 1303.04 5043.04 1304.23 5068.4 1303.86 5089.23
1309.
5098 1312.01 5126.96 1313.22 5131.94 1314.32 5136.06 1314.11 5136.2
1317.82
5171.86 1317.8
Manning's n values num= 3
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—

sta n Va1_'l sta n Va] Sta n Va%
4814.7 .04 4857.13 .03 5136.2 .04
Bank sta: Left Right Coeff Contr. Expan.
4857.13 5136.2 .3 .5
Left Levee Station= 4857.13 Elevation= 1317.61
Right Levee Station= 5136.2 Elevation= 1317.82

0 horiz. to 1.0 vertical
0 horiz. to 1.0 vertical
.95

Upstream Embankment side slope

pownstream Embankment side slope

Maximum allowable submergence for weir flow
Elevation at which weir flow begins

Energy head used in spillway design
spillway height used in design

weir crest shape

Broad Crested

Page 29

I Number of Piers = 5
Pier Data
Pier Station Upstream= 4901.04 pownstream= 4903.76
l Upstream num= o2
width Elev width Elev
I L R R R L 2 L L S
2 1308.5 2 1315.12
I Downstream num= 2
width Elev width  Elev
D R L E A TR L L Ao
l 2 1308.68 2 1315.12
Pier Data
Pier Station Upstream= 4948.05 pownstream= 4950.55
Upstream num= .2
l width Elev width Elev
Gk hhn kR hkhdhdhh kil hhhhh ki
2 1302.68 2 1315.12
Downstream num=_ 2
I width Elev  width Elev
*********#*k********************
2 1303.23 2 1315.12
l Pier Data
Pier Station Upstream= 4995.15 pownstream= 4997.42
Upstream num= o2
width Elev width  Elev
‘ B R T L R R L k]
l 2 1302.72 2 1315.12
Downstream num= 2
width Elev width Elev
l 2 1303.36 2 1315.12
Pier Data
Pier Station Upstream= 5042.39 Downstream= 5044.21
Upstream num= o2
width Elev width Elev
2 1302.87 2 1315.12
Downstream num= 2
width Elev width Elev
T T T R R B R L R R R R R S X S S &L 20
l 2 1302.69 2 1315.12
Pier Data
Pier Station Upstream= 5088.54 pownstream= 5090.93
l Upstream num= 2




. Adjusted_Prop_for_datum
width Elev width Elev -

e ot o o Fo o o o do T Ve
A R R S R R

2 1315.12

Downstream num= 2
width Elev width Elev
- 2 1308.5 2 1315.12

Number of Bridge Coefficient Sets = 1

Low Flow Methods and Data

Energy
Momentum cd = 1.33
varnell Kval = 9

Selected Low Flow Methods = Highest Energy.Answer

High Flow Method
Energy Only

Additional Bridge Parameters
Add Friction component to Momentum
Do not add weight component to Momentum
Class B flow critical depth computations use critical depth
inside the bridge at the upstream end
Criteria to check for pressure flow = Upstream energy grade line

weir Submerg
0.39 *

P
%

weir Max Depth (ft) specif Force (cu ft) *  6136.22

BRIDGE OUTPUT Profile #Design

B L R R S Y R R R R R R R R XX LT TR R T R X R E X T X R R R S Lk b R o o A

R R XX R R X R L X R

* E.G. US. (ft) * 1311.91 * Element *Inside BR US

*Inside BR DS *

* W.S. US. (fr) * 1311.53 * E.G. Elev (ft) * 1311.89

* 1311.68 *

* Q Total (cfs) * 6900.00 * w.S. Elev (ft) * 1311.48

* 1311.19 * |
* Q Bridge (cfs) * 6900.00 * Crit w.Ss. (fr) * 1307.65 |
* 1307.86 * |
* Q wWeir (cfs)* * * Max Chl Dpth (ft) * 9.58 |
* Weir Stésift*(ft) % * vel Total (ft/s) * 5.20

* 5.

* weir Sta Rgt (ft) * * Flow Area (sq ft) * 1328.16

* 1229.17 *

f * * Froude # Chl * 0.35

* 5557.39 ¥

* Min E16Weir Flow (ft) *- 1317.66 * Hydr Depth (ft) * 6.93

* .44 =

* Min E1 Prs (ft) * 1314.49 * w.p. Total (ft) * 249.04

* 242.24 *

* pelta EG (ft) % 0.25 * conv. Total (cfs) * 200804.9

* 179777.1 *

* De]taggssgft) * 0.32 * Top Width (ft) * 191.66

% 1 . %

* BR Opeg Sgea (sq ft) * 1923.13 * Frctn Loss (ft) * 0.19

= BR Open Vel (ft/s) % 5.61 * C & E Loss (Ft) * 0.02

* 0.02 *

* coef of Q * * Shear Total (lb/sq ft) * 0.39

* 0.47 *

* Br Sel Method *Energy only * pPower Total (lb/ft s) * 2.04

* '.'.?_62 *
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warning: The Yarnell method gave an invalid answer. The upstream energy was

Tess than the
downstream energy. The program defaulted to the next valid (user

selected) method. 1If the

varnell method was the only one selected, the program will default to
an energy based solution.
warning: For the final momentum ariswer at the bridge, the upstream energy was
computed Tower than

the downstream energy. This is not physically possible, the momentum
answer has been

disregarded.

BRIDGE OUTPUT Profile #PF 5

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

nnnnnnnnnnnnn

nnnnnnnnnnnnn

B S S R S T T R R 3
kYo NN hh Gt hhh N NSkl dedededSehdededededededeiede

,
=
.
-
-
-
.

*
)
%
e

o
3
s

* E.G. US. (ft) * 1315.29 * Element *Inside BR US
*Inside BR DS *

* W.S. Us. (ft) * 1314.87 * E.G. Elev (ft) * 1315.25
* 1314.86 *

* Q Total (cfs) * 11730.00 * w.S. Elev (ft) * 1314.73
* 1314.27 *

* Q Bridge (cfs) * 11730.00 * crit w.S. (ft) * 1309.25
* 1309.47 *

* Q Weii (ggs) * *-Max Ch1 Dpth (ft) * 12.84
% 1_ *

* weir sgalgft*(ft) * * vel Total (ft/s) * 5.82
* weir sta Rgt (ft) * * Flow Area (sq ft) * 2016.46
* 1914.97 *

: weir Sgbggrg* * * Froude # chl * 0.36
* weir Max pDepth (ft) * * gspecif Force (cu ft) *  12685.56
*  11384.93 *

* Min 516w§gr E]ow (fv) = 1317.66 * Hydr Depth (ft) *

* Min EI u'azz (fr) *  1314.49 * w.p. Total (ft) * 619.86
* 480. *

* pelta EG (ft) * 0.46 * conv. Total (cfs) *  219279.5
* 238442.6 *

* pelta ws (ft) * 0.57 * Top width (ft) *

* 116.90 *

* BR Opeg Sgea (sq ft) * 1923.13 * Frctn Loss (ft) * 0.38
* BR Opeg'ge1 (ft/s) % 6.13 * C & E Loss (ft) * 0.02
* .03 *

* Coef og 80 * * shear Total (1b/sq ft) * 0.58
% *

* Br Se13Method *Energy only * Power Total (1b/ft s) * 3.38

warning: The Yarnell method gave an invalid answer. The upstream energy was

Tess than the )
downstream energy. The program defaulted to the next valid (user

selected) method. 1If the
varnell method was the only one selected, the program will default to

an energy based solution. o
warning: The conveyance ratio (upstream conveyance divided by downstream

conveyance) is Tess than o
0.7 or greater than 1.4. This may indicate the need for additional

cross sections.

CROSS SECTION
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RIVER: EMF =
REACH: Reach 4 RS: 13.940

INPUT
Description: Higley Road Bridge (Downstream Face). All elevations adjusted up

2.12' for datum change.
6 Span Bridge with Riprap
Protection
Manning n value of .030 used for channel

Survey Data for This Cross Section

Use Field ‘
Skew Angle 41.71 Degrees,
|

Cross Section Data Adjusted
1

station Elevation Data num=
Sta Elev Sta Elev Sta Elev Sta Elev Sta

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn Ahhdehhddekhhhldht

X3

4814.7 1317.6 4855.13 1317.63 4857.13 1317.61 4870.98 1312.88 4892.66

1311.5
I 1‘;3?1237 1309.5 4920.34 1304.46 4948.7 1303.69 4995.86 1304.36 5004.41
1;856634 1302.29 5027.69 1303.04 5043.04 1304.23 5068.4 1303.86 5089.23
l 1317525298 1312.01 5126.96 1313.22 5131.94 1314.32 5136.06 1314.11 5136.2
5171.86 1317.8
Manning's n values num= 3
I sta n val Ssta n val sta n val
P R L X R R R R R R T R R R R R R X X R R R TR R R A R A
4814.7 .04 4857.13 .03 5136.2 .04
I Bank sta: Left Right Lengths: Left Channel Right coeff Contr.
Expan.
5 4857.13 5136.2 35 150.77 286.5 .3
l Left Levee Station= 4857.13 Elevation= 1317.61
Right Levee Station= 5136.2 Elevation= 1317.82
CROSS SECTION OUTPUT Profile #Design
B L L R L R L R Y 22 AL TR R T Ll At R b L s S
' XTI R T
* £.G. Elev (ft) * 1311.66 * Element * Left OB *
channel * Right OB *
* vel Head (ft) 0.45 * wt. n-val. * *
0.030 = *
* W.S. Elev (ft) * 1311.21 * Reach Len. (ft) * 35.00 =
150.77 * 286.50 *
* Crit W.s. (ft) * 1307.73 * Flow Area (sq ft) * *
| 1282.09 * *
~ * E.G. Slope (ft/ft) *(0.001012 * Area (sq ft) * *
1282.09 = *
l ¥ Q Total (cfs) * 6900.00 * Flow (cfs) %
6900.00 * * .
* Top width (ft) *  200.99 * Top width (ft) * *
200.99 = *
l * vel Total (ft/s) * 5.38 * Avg. vel. (ft/s) * *
5.38 * *
* Max Chl Dpth (ft * 8.92 * Hydr. Depth (ft)
6.38 * *
* conv. Total (cfs) %*216940.6 * Conv. (cfs) *
*216940.6 * *
gength wtd. (ft) * 150.77 * wetted Per. (ft) *
203.05 * *
I * Min ch E1 (ft) * 1302.29 * shear (1b/sq ft) * *
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0.40 * x
* Alpha * 1,00 * stream power (1b/ft s) * *

2.15 *

* Frctn Loss (ft) * 0.11 * cum volume (acre-ft) * *
78.37 * ®

* ¢ & E Loss (ft) * 0.03 * cum SA (acres) % *
11.42 * *
PR ARSI g R R I T T L L R L e SR R s s

RURTDBRRRXIERRERRRRRRIAETRAARARRATAR

nnnnnnnnnnnn

Note:  Multiple critical depths were found at this location. The critical
depth with the Towest, valid,
energy was used.

CROSS SECTION OUTPUT Profile #PF 5

B L 2 L L L L L s 2 S e A s S s

P R L L LI I

* E.G. Elev (ft) * 1314.83 * Element * Left OB *

channel * Right OB *

* vel Head (ft) * 0.53 * wt. n-val. * *

0.030 * *

* W.S. Elev (ft) * 1314.30 * Reach Len. (ft) * 35,00 *

150.77 * 286.50 *

# Crit W.S. (ft) * 1309.38 * Flow Area (sq ft) * *

2015.16 * *

* E.G. Slope (ft/ft) *0.000954 * Area (sq ft) * ®

2015.16 * *

* Q Total (cfs) *11730.00 * Flow (cfs) *

*11730.00 * *

* Top width (ft) * 268.73 * Top width (ft) % *

268.73 * *

* yvel Total (ft/s) * 5.82 * Avg. vel. (ft/s) * *

5.82 * *

; max chl ppth (ft * 12,01 * Hydr. Depth (ft) * *
.50 = *

* conv. Total (cfs) *379750.8 * conv. (cfs) *

*379750.8 * *

; Le?gth wtd. (ft) * 151.19 * wetted Per. (ft) * %
71- % %

3 Mln ch E1 (ft) * 1302.29 * shear (1b/sq ft) * *
'4 % %

; Alpha * 1.00 * stream Power (1b/ft s) * *
.57 % *

* Frctn Loss (ft) * 0.10 * cum volume (acre-ft) * *

116.54 * 4.44 *

* C & E Loss (ft) * 0.01 * cum SA (acres) * *

12.49 * 2.96 *

**k*f:**********;’::’:*5’:**:‘:**-.'r'k'k-k-.’:*f:******************************‘k*‘k:’:*****‘k*-k-.'.--.’.--.'.-*;':

warning: Divided flow computed for this cross-section. ) o
Note: Multiple critical depths were found at this location. The critical

depth with the lowest, valid,
energy was used.

CROSS SECTION

RIVER: EMF

REACH: Reach 4 RS: 13.911
INPUT ) )
Description: A1l elevations adjusted up 2.12' for datum change.
station Elevation Data num= 16
Sta Elev Sta Elev Sta Elev Sta Elev Sta
Elev
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o afo ofo ols o o So ofa o o Ta Wl o oo Wa o o So oha e o Sa Ja e Su o o e o o So o e oS ta ou o ale Ju ale o So ate ot
Fededededehhfhdddehhdhhh ekl it Nkl ftekhhhhhdhh i’

e £k L R X s s s

4841.43 1317.22 4853.38 1316.5 4870.61 1317.18 4880.66 1316.67 4906.08

1308.62

§8§0}61 1303.72 4938.27 1303.31 5001.12 1303 5069.78 1303.67 5074.56
1303.
13%24;27 1313.32 5116.39 1313.25 5120.37 1312.13 5142.7 1312.39 5166.32

5181.39 1316.92
Manning's n values num= 3

Sta n val sta n val Sta n val

R R R T X R Ry L a2 2 T A R R TR S

4841.43 .04 4870.61 .025 5104.87 .04
Bank Sta: Left Right Lengths: reft channel Right Coeff Contr.
Expan.

4870.61 5104.87 ' 275 368.56 380 .3

.5
Left Levee Station= 4870.61 Elevation= 1317.18
Right Levee Station= 5104.87 Elevation= 1313.32
CROSS SECTION OUTPUT Profile #Design
R R L L L e T T T
Thhhhhthhhdhhhhhhik
* E.G. Elev (ft) * 1311.52 * Element * Left OB *
Channel * Ri%ht OB *
* Ve; Head (ft) * 0.39 * wt. n-val. * *
0.025 * *
* W.S. Elev (ft) * 1311.13 * Reach Len. (ft) * 275.00 *
368.56 * 380.00 *
* Crit W.Ss. (ft) * 1307.20 * Flow Area (sq ft) * *
1375.51 * *
* E.G. Slope (ft/ft) *0.000552 * Area (sq ft) * ®
1375.51 * *
* Q Total (cfs) * 6900.00 * Flow (cfs) * *
6900.00 =* *
¥ gOEZW1dth (fv) * 199.82 * Top width (ft) * *
199. * *
* ge1 Total (ft/s) * 5.02 * Avg. vel. (ft/s) * *
5.02 * *
Z ggx §h1 Dpth (fE) * 8.13 * Hydr. Depth (ft) * *
* Conv. Total (cfs) %*293552.2 * Conv. (cfs) *
*293552.2 * *
* Length wtd. (ft) * 368.56 * Wetted Per. (ft) * *
202.17 * *
; Min ch E1 (fv) * 1303.00 * Shear (lb/sq ft) * *

'23 % =
* Alpha * 1.00 * Stream Power (lb/ft s) * ;
1.18 =+ *
* Frctn Loss (ft) * 0.22 * cum volume (acre-ft) * * |
73.77 % * ‘
* C & E Loss (ft) * 0.01 * Cum SA (acres) * *
10.72 * *
O R R R R R R R L L 3 Ly AL T X e s
Note: Multiple critical depths were found at this location. The critical

depth with the Towest, valid,
water surface was used.

CROSS SECTION OUTPUT Profile #PF 5

PR Al o (R ik R AR R o S L o A R R R I T o i g i i S ol S i A g R R O A S R i S S e S R A O AR IR i g A i e

nnnnnnnnnnnnnnnnnnn
o oo

* E.G. Elev (ft) * 1314.72 * Element * Left OB *
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Channel * Right OB *
* vel Head (ft) * 0.51 * wt. n-val.
0.025 = 0.040 =

* W.S. Elev (ft) * 1314.20 * Reach Len. (ft) * 275.00 *
368.56 * 380.00 *
* Crit W.S. (ft) * 1308.79 * Flow Area (sq ft) * *
2018.34 * 69.35 * ‘
* E.G. Slope (ft/ft) *0.000490 * Area (sq ft) * *
2018.34 * 69.35 *
* Q Total (cfs) *11730.00 * Flow (cfs) *
*11657.50 * 72.50 *
* Top width (ft) * 264.53 * Top width (ft) * *
216.42 * 48.11 *
* vel Total (ft/s) * 5.62 * Avg. vel. (ft/s) * *
5.78 * 1.05 *
* Max Chl Dpth (ft) * 11.20 * Hydr. Depth (ft) * *
9.33 = 1.44 =
* Conv. Total (cfs) *529660.8 * conv. (cfs) *
*526387.3 * 3273.5 *
* Length wtd. (ft) * 368.62 * wetted Per. (ft) * *
219.59 * 48.42° *
* Min Ch E1 (ft) * 1303.00 * shear (lb/sq ft) * *
0.28 * 0.04 =
* Alpha ® 1.05 * stream Power (1b/ft s) * *
1.63 * 0.05 =
* Frctn Loss (ft) * 0.19 * cum volume (acre-ft) * *
109.56 * 4.21 *
* C & E Loss (ft) * 0.01 * cum SA (acres) * *
11.65 * 2.80 =
R L L R R R L L T A L
Shkhhfhdhddddlhhhs
Note: Multiple critical depths were found at this Tlocation. The critical
depth with the lowest, valid,

water surface was used.
CROSS SECTION
RIVER: EMF
REACH: Reach 4 RS: 13.842
INPUT :
Description: A1l elevations adjusted up 2.12' for datum change.
Station Elevation Data num=
] Sta Elev Sta Elev Sta Elev Sta Elev Sta
Elev

R L L L R L L R R L AR E A L X T T L e L R S L 2
P d
3 %

4551.05 1321.02 4564.55 1317.24 4611.63 1316.91 4621.86 1316.94 4639.67

1316.83

4689.87 1316.32 4745.86 1315.89 4829.57 1315.79 4836.88 1315.73 4842.99
1317.83

4820.21 1315.22 4866.43 1315.39 4870.85 1316.57 4878.98 1316.86 4884.46
1316.85

49§6§§5 1303.82 4999.22 1303.11 5003.91 1303.01 5042.99 1303.26 5079.17
1303.

5129.48 1313.22 5122.04 1313.39 5126.64 1312.76 5153.02 1312.69 5174.09
1316.82

5189.06 1316.92
Manning's n values num= 3

Sta n val Sta n val Sta n val
R R Y A R A AR IR L L 2 T L L o
4551.05 .04 4884.46 .025 5109.48 .04
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Lengths: Left channel Right

350 455.16 480

Elevation= 1317.83
Elevation= 1313.39

Bank sta: Left Right

Expan.
4884.46 5109.48

Station= 4842.99
Station= 5122.04

Lgft Levee
Right Levee

nnnnnnnnnnnnnnnnn

* E.G. Elev (ft) * 1311.29 * Element *
channel * Right 0B *

* vel Head (ft) * 0.43 * wt. n-val. *
0.025 ~* *

* w.s. Elev (ft) * 1310.86 * Reach Len. (ft) *

455.16 * 480.00 ~*
* Crit W.S. (ft)

3%

* 1307.26 * Flow Area (sq ft)

1310.41 = *

* E.G. Slope (ft/ft) *(0.000642 * Area (sq ft) *
1310.41 * ' *

* Q Total (cfs) * 6900.00 * Flow (cfs) *
6900.00 = d

* Top width (ft) % 198.33 * Top width (ft) *
198.33 = *

; X$1 Iota] (ft/sz * 5.27 * Avg. vel. (ft/s) *
Z,g%x gh1 Dpth (fE * 7.85 * Hydr. Depth (ft) *
* Conv. Total (cfs) %272223.3 * conv. (cfs) *
*272223.3 * *

* Length wtd. (ft) * 455.16 * wetted Per. (ft) *

200.55 * *
* Min ch ET (ft) 1303.01 * shear (1b/sq ft) *

%

0.26 * *

* Alpha * 1.00 * Stream power (1lb/ft s) *
1.38 * *

* Frctn Loss (ft) * 0.28 * cum volume (acre-ft) *
62.41 * *

* ¢ & E Loss (ft) * 0.01 * cum SA (acres) *
9.04 * *

R L L LR L R R R T ey R R A L L AL S L S
Sekdde Tk bt hhhhlhtt

Note: Multiple critical depths were found at this location.

depth with the lowest, valid,
water surface was used.

CROSS SECTION OUTPUT Profile #PF 5 .

R L L S L L R R R O 222 L L L L L s

.......

e o afe wle ote Wlo fo afa Sa ale ofe wfe ofs ol ofe ol
Sekdede S hfddhhhhnk

* E.G. Elev (ft)
channel * Right OB *
* vel Head (ft)

0.025 * 0.040 =

* W.S. Elev (ft)
455.16 * 480.00 *
* Ccrit W.S. (ft)
1956.20 * 49.25 *
* E.G. Slope (ft/ft)
1956.20 * 49.25 *~
* Q Total (cfs)
*11687.85 * 42.15

3

1314.52 * Element
* 0.55 * wt. n-val.

s

* 1313.97 * Reach Len. (ft)
* 1308.87
*0,000544 * Area (sq ft)
*11730.00 * Flow (cfs)

* Top width (ft) * 265.77

215.72 * 50.05 *

* vel Total (ft/s) * 5.85
5.97 * 0.86 *

3

* Flow Area (sq ft)

3

3

5%
*

Top width (ft)

*

Avg. vel. (ft/s)
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* Max Chl ppth (ft) * 10.96 * Hydr. Depth {ft) * *
9.07 * 0.98 *

* Conv. Total (cfs) *502694.6 * Conv. (cfs) *

*500888.3 * 1806.2 *

* Length wtd. (ft) * 455.30 * wetted Per. (ft) * *
218.78 * 50.21 *

* Min ch E1 (ft) * 1303.01 * shear (1b/sq ft) * ®
0.30 = 0.03 =

* Alpha * 1.04 * stream Power (1b/ft s) * *

%

1.82 * 0.03
* Frctn Loss (ft)
92.75 * 3.69 *
* C & E Loss (ft)
9.82 * 2.37 =

RAERRREAERRRNE RRARBERTRERRBERRZBRERARRARRARE

3k

A
w

%

0.24 * cum volume (acre-ft)

* %

%

0.01 * cum SA (acres)

nnnnnnnnnnnnnnnnnnnn

Note:  Multiple critical depths were found at this location. The critical
depth with the lowest, valid,
water surface was used.

CROSS SECTION

RIVER: EMF

REACH: Reach 4 RS: 13.755

INPUT

Description: All elevations adjusted up 2.12' for datum change.
Station Elevation Data num= 38 ‘

] Sta Elev Sta Elev Sta Elev Sta  Elev Sta
E*EX**************************************************************************
k%
1gig6i§1 1319.92 4355.11 1319.75 4382.62 1318.89 4410.37 1318.52 4428.28

3ig§§é3 1318.07 4445.43 1317.72 4472.69 1317.7 4489.46 1317.12 4538.68
1 .
13387é32 1316.49 4586.96 1316.11 4603.26 1315.9 4627.02 1316.32 4640.37
1;?336%9 1319.95 4671.96 1313.9 4689.09 1313.21 4710.97 1313.12 4827.33
1?%26534 1319.04 4851.8 1318.68 4859.9 1314.79 4872.31 1315.12 4876.99

gggéégz 1316.3 4934.94 1302.89 4945.61 1302.64 4985.71 1302.62 4997.1
1 .
1;8%7é45 1302.86 5083.19 1302.9 5114.85 1312.63 5126.01 1312.72 5130.76

5159.16 1311.8 5179.99 1316.08 5184.27 1316.17
Manning's n values num= 3

Sta n val Sta n val Sta n val
Gedhedefefefedefehh kil d v hh N hde VNN b hdhSehhtd

4346.51 .04 4890.52 .025 5114.85 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr.
Expan.

4890.52 5114.85 500 500 500 .1
.3
Left Levee Station= 4876.99 Elevation= 1316.52
Right Levee Station= 5126.01 Elevation= 1312.72
Blocked Obstructions num= 2

Sta L Sta R Elev Sta L sta R Elev

oot e e e e e e e S e e e e e e e e e Akt
PO i L S e b S A S S T R SR O i Ol S O o S S O AR AR R R SRR R S o b i i e A

4346.51 4640 1319.92 4658 4840.54 1319.04
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CROSS SECTION OUTPUT Prof11e #Des1gn =
B R L d L R R R R R R R A L L A S A R

* E.G. E1ev (ft) * 1311.00 * Element * peft OB *

channel * Right OB *

* vel Head (ft) * 0.40 * wt. n-val. * *

0.025 °* ®

* w.S. Elev (ft) * 1310.60 * Reach Len. (ft) * 500.00 *

500.00 * 500.00 *

* Crit W.S. (ft) * 1306.73 * Flow Area (sq ft)
1352.26 * *
* E.G. S1ope (Ft/ft) *0.000581 * Area (sq ft) * *
1352 26 *

Q Total (cfs) * 6900.00 * Flow (cfs) * *
6900.00 * *
* Top width (ft) * 198.84 * Top width (ft) * *
198 84 * *

XST Total (ft/s) * 5.10 * Avg. vel. (ft/s) * *
5 %
g ggx Chl Dpth (ft) * 7.98 * Hydr. Depth (ft) * *
* conv. Total (cfs) %*286299.3 * cConv. (cfs) *
*286299.3 * *
* Length wtd. (ft) * 500.00 * wetted Per. (ft) * *
201.14 =
3 gzn gh El (ft) * 1302.62 * shear (1b/sq ft) * *
* Alpha * 1.00 * stream Power (1b/ft s) * *
1.24 * *

3%

* Frctn Loss (ft) 0.28 * Cum volume (acre-ft)

48.50 *
* C & E LOSS (ft)

*

%

3*

0.01 * Ccum SA (acres)

6.96 *
**%****%%***%***%%i************&%*%***J%**%%%%*%%*%**“*“i.*%%***%******%%%%*
Y Y L X

Note: Multiple critical depths were found at this location. The critical

depth with the lowest, valid,
water surface was used.

CROSS SECTION OUTPUT Profile #PF 5
%***%******%*%A*********i%%**%****%***%%%%%%%%%***%%%*%**%*%4i%**%%i%*i%*%%*%‘
Fxdhkhhkhhhhhdhdd
* E.G. Elev (ft) * 1314.27 * Element * Left OB *
channel * Right OB *
* vel Head (ft) ® 0.52 * wt. n-val. * *
0.025 * 0.040 *
* W.S. Elev (ft) * 1313.76 * Reach Len. (ft) * 500.00 =
500.00 * 500.00 *
* Crit W.S. (ft) * 1308.37 * Flow Area (sq ft) * *
2010.21 * 83.95 ~*
* E.G. Slope (ft/ft) *(0.000494 * Area (sq ft) * *
2010 21 *  83.9

Q Total (cfs) *11730.00 * Flow (cfs) *
*11637.15 * 92.85 *
* Top Width (ft) *  269.72 * Top width (ft) * *
215.90 * 53.82 *
* vel Total (ft/s) * 5.60 * Avg. vel. (ft/s) * *
5.79 * 1.11 =
* Max Chl Dpth (ft) *  11.13 * Hydr. Depth (ft)
9.31 = 1.56
* conv. Total (cfs) *528022.6 * Conv. (cfs)
*523843.1 * 4179.4 *
* Length wtd. (ft) * 500.00 * wetted per. (ft) * *
218.97 * 54.11 =
* Min ch E1 (ft) * 1302.62 * Shear (ib/sq ft) * *
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- 0.28 = 0.05 =
* Alpha * 1.06 * Stream Power (lbh/ft s) * *
1.64 * 0.05 =
* Frctn Loss (ft) * 0.24 * cum volume (acre-ft) * *
72.03 = 2.96 *
* C & E Loss (ft) * 0.01 * cum SA (acres) * %*
7.57 * 1.80 * : .
L L s L L A L A XL T T L T L
Tk fek A A bk kR ki hk
Note: Multiple critical depths were found at this location. The critical

depth with the lowest, valid,
water surface was used.

i
i
i
i
l CROSS SECTION
l RIVER: EMF
REACH: Reach 4 RS: 13.661
INPUT ] )
l gﬁggggtéﬂ)gcaﬂgnegggt1onguggjustedsgp 2.12" for datum change.
Sta Elev Sta Elev Sta Elev Sta Elev Sta
n;183.93 1322.42 4200.85 1321.52 4220.13 1320.06 4220.72 1320.22 4225.26
I 12%%‘:9?39 1318.06 4252 1317.46 4259.66 1317.52 4266.52 1317.42 4300.05
13%§ii?8 1318.3 4330.02 1318.89 4358.73 1319.45 4364.51 1316.62 4375.31
I 1131%23922 1316.78 4392.08 1316.73 4396.63 1315.51 4400.77 1316.42 4410.17
12134?;2 1315.3 4474.29 1315.52 4481.85 1315.5 4536.21 1316.42 4551.06
l 1131%(554?86 1316.36 4603.11 1317.45 4609.9 1317.37 4658.58 1315.72 4722.03
12%2&?%2 1313.41 4788.5 1313.75 4824.21 1314.33 4829.82 1314.42 4834.24 |
' 143%;9639 1312.04 4846.12 1312.73 4850.08 1314.65 4869.4 1315.62 4878.08 }
12%99?88 1316.13 4890.75 1316.21 4918.56 1307.3 4933.01 1302.82 4959.44
l 128%4434 1302.18 5000.6 1301.88 5005.74 1301.88 5014.49 1302.22 5021.7
13852?22 1302.48 5115.14 1312.42 5126.79 1312.33 5129.98 1311.12 5159.9
' 1?%;94(835 1316.17 5192.04 1316.25
Manning's n values num= 3
I 4183.93 .04 4890.75 .025 5115.14 .04
Bank Sta: Left Right Lengths: Left channel Right Coeff Contr.
l PPN 1890.75 5115.14 500 500 500 1
[3ft Levee Station= 4890.75 Elevation= 1316.21
I Right Levee Station= 5115.14 Elevation= 1312.42
CROSS SECTION OUTPUT Profile #Design
::z:::::::::::::i**********************************************************i*‘
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* E.G. Elev (ft) - % 1310.72 * Element * Left OB *
channel * Right 0B *
* vel Head (ft) * 0.38 * wt. n-val. * *
0.025 * *
* W.S. Elev (ft) * 1310.34 * Reach Len. (ft) * 500.00 *
500.00 * 500.00 *
* Crit W.s. (fo) * 1306.27 * Flow Area (sq ft) # *
1392.48 * *
* E.G. Slope (ft/ft) *0.000528 * Area (sq ft) # *
1392.48 * *
* Q Total (cfs) * 6900.00 * Flow (cfs) * *
6900.00 * *
* Top Width (ft) * 199.22 * Top width (ft) * *
199.22 = *
* ge1 Total (ft/s) * 4.96 * Avg. vel. (ft/s) * *
4.96 * ®
Z ggx §h1 Dpth (fE) ® 8.46 * Hydr. Depth (ft) * *
* Conv. Total (cfs) *300226.8 * cConv. (cfs) *
*300226.8 * *
ZOieggth’Wtd. (fo . * 500.00 * wetted Per. (ft) * *
3 g;n gh E1 (ft) . * 1301.88 * shear (1b/sq ft) * *
* Alpha ¥ 1.00 * stream Power (lb/ft s) * *
1.13 = *
* Frctn Loss (ft) * 0.27 * cum volume (acre-ft) * ®
32.74 * *
*C & E Loss (ft)J * 0.00 * cum SA (acres) * *
ii‘ggz’:**'k'k***'k*7':*:':*'.’:'.’:'k**s’c****:’:**************************f:'!:*******'k****:’:'k'k*'k* sk
Kuhthhhhhfhkhhthhhd
Note: Multiple critical depths were found at this Tocation. The critical
depth with the Towest, valid,

water surface was used.
CROSS SECTION OUTPUT Profile #PF 5
DR R Y A A L 2 A R R R T R R R PR P
IR L L TR LT R R
* E.G. Elev (ft) * 1314.03 * Element * Left OB * |
Channel * Right 0B *
* vel Head (ft) * 0.49 * wt. n-val. * *
0.025 * 0.040 * .

*

* W.S. Elev (ft) 1313.54 * Reach Len. (ft) * 500.00

500.00 * 500.00 *

* Crit W.S. (ft) * 1307.89 * Flow Area (sq ft) * *

2060.32 * 95,16 *

* E.G. Slope ggt/gt) *0.000454 * Area (sq ft) *
. *

2060.32 *
* Q Total (cfs) *11730.00 * Flow (cfs)
© *11619.96 * 110.04 *
* Top width (ft) * 269.47 * Top width (ft) *
216.05 = 53.42 *
* vel Total (ft/s) * 5.44 * Avg. vel. (ft/s) * *
5.64 * 1.16 *
* Max Chl Dpth (ft) * 11.66 * Hydr. Depth (ft) ¥ *
9.54 = 1.78 *
* Conv. Total (cfs) *550582.9 * cConv. (cfs) *
*545418.1 * 5164.9 *
* Length wtd. (ft) * 500.00 * Wetted Per. (ft) * *
219.19 * 53.89 *
* Min ch E1 (ft) * 1301.88 * Shear (1b/sq ft) * *
0.27 * 0.05 *
* Alpha * 1.06 * Stream Power (1b/ft s) * *

1.50 = 0.06 =
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* Frctn Loss (ft) * 0.23 * cum volume (acre-ft) * #
48.66 * 1.93 =
* C & E Loss (ft) # 0.00 * cum SA (acres) * *

5.09 = 1.18 =

AR A AR R AR AT TR AT TR AR A TR AT AT TR AR AR TR TR AR ARTRREE R RTTRTTRRT

nnnnnnnnnnnnnnnnn

Note:  Multiple critical depths were found at this location. The critical
depth with the lowest, valid,
water surface was used.

CROSS SECTION

RIVER: EMF

REACH: Reach 4 RS: 13.566
INPUT
Description: All elevations adjusted up 2.12' for datum change.
Station Elevation Data num= 52

Sta Elev Sta Elev Sta Elev Sta Elev Sta
Elev
R R R T L L L L R R X 2 L L e N L s S A X2 3
%
133%8626 1326.47 3928.99 1322.95 3947.33 1322.82 3952.92 1321.45 3956.52
1;225335 1320.29 3991.61 1319.81 4017.16 1319.32 4056.43 1318.67 4083.12
1§%§éig7 1317.58 4195.22 1316.6 4214;73 1316.42 4263.92 1315.82 4297.79
1§i§éi§9 1314.07 4413.87 1313.3 4426.76 1313.32 4485.21 1312.94 4502.82
13%29686 1312.98 4518.57 1313.01 4532.69 1313.32 4542.66 1313.37 4612.34
132?6529 1314.29 4658.32 1314.33 4714.44 1314.62 4774.1 1314.96 4793.19
1g§géé§9 1315.83 4819.28 1316.16 4827.87 1321.32 4840.83 1320.87 4846.28
1gggéég9 1316.28 4863.04 1315.39 4875.09 1316.12 4887.86 1316.29 4936.05
2958.48 1302.2 5007.87 1301.87 5042.34 1301.62 5055.28 1301.58 5078.85 |

1302.04 |
13%32281 1309.37 5111.94 1312.17 5127.25 1311.82 5129.61 1311.55 5158.02 ;
5179.18 1316.15 5192.63 1316.49

Manning's n values num= 3
Ssta n val Sta n val sta n val
B R R L T R L R LT XX L2
3918.56 .04 4887.86 .025 5111.94 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr.
Expan.
4887.86 5111.94 500 500 500 .1

.3
Left Levee Station= 4887.86 Elevation= 1316.29
Right Levee Station= 5111.94 Elevation= 1312.17

CROSS SECTION OUTPUT Profile #Design

o fe e ofe oo o e Jo e o B T T T R S S T R I e o R S A R IO
WRRIRRw R Pl Ol O R R R R T S ol T i S e P S S A S S A S R o o i o i R e i e

_______________
nnnnnnnnnnnnnnnnnnnnnn

* E.G. Elev (ft) * 1310.45 * Element * Left OB *

Channel * Right OB *

* vel Head (ft) * 0.40 * wt. n-val. * *

0.025 = ®

* W.S. Elev (ft) * 1310.05 * Reach Len. (ft) * 500.00 =
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500.00 * 500.00 *

* Crit w.Ss. (ft) * 1306.03 * Flow Area (sq ft) ®

1359.63 ~* *

* E.G. Slope (ft/ft) *0.000556 * Area (sq ft) *

1359.63 * *

* Q Total (cfs) * 6900.00 * Flow (cfs) *

6900.00 " * *

* Top width (ft) * 195.09 * Top width (ft) ®

195.09 =

; vel Total (ft/s) * 5.07 * Avg. vel. (ft/s) *
.07 = * '

Z g?x gh1 Dpth (fE * 8.47 * Hydr. bepth (ft) *

3

* conv. Total (cfs) *292589.3 * conv. (cfs)

*292589.3 * *
* Length wtd. (ft) ) * 500.00 * wetted Per. (ft)

3%

197.35 *

* Min gh E1 (ft) . * 1301.58 * shear (1b/sq ft) * *
%'giphg . * 1.00 * Stream power (1b/ft s)A* *
*'Frctn*Loss (fo) . ® 0.23 * cum volume (acre-ft) ¥ *
%6692 E"Loss (ft)¢ * 0.03 * cum SA (acres) * *
g;j%**;**********;********************n********J******************************

Khkhhkhhrdhhhhhrhkk
Note:  Multiple critical depths were found at this location.
depth with the Towest, valid,

water surface was used.

CROSS SECTION OUTPUT Profile #PF 5

Lededdd kb h bttt t btk hhhhhhhhhhhhhh ik hhh ke hdehdddhk
XXX XL LR R L LR XL X

* E.G. Elev (ft) * 1313.79 * Element * Left OB *
Channel * Right OB *

* vel Head (ft) * 0.51 * wt. n-val. * *
0.025 * 0.040 =

* W.S. Elev (ft) * 1313.28 * Reach Len. (ft) * 500.00 *
500.00 * 500.00 *

* Crit W.S. (ft) * 1307.68 * Flow Area (sq ft) * *
2024.79 * 85.09 *

* E.G. Slope (ft/ft) *0.000475 * Area (sq ft) ® ®
2024.79 * 85.09 =

* Q Total (cfs) *11730.00 * Flow (cfs) *

*11637.88 * 92.12 *

* Top width (ft) * 268.29 * Top width (ft) * *
213.53 * 54.76 *

* vel Total (ft/s) * 5.56 * Avg. vel. (ft/s) * *
5.75 * 1.08 =

* Max Chl Dpth (ft) * 11.70 * Hydr. Depth (ft) * *
9.48 * 1.55 *

* conv. Total (cfs) *538357.7 * conv. (cfs) *

*534129.9 * 4227.8 *

* Length wtd. (ft) * 500.00 * wetted Per. (ft) * ®
216.55 * 55.01 *

* Min ch E1 (ft) * 1301.58 * Shear (lb/sq ft) * ®
0.28 * 0.05 =

* Alpha * 1.06 * Stream power (1b/ft s) *

1.59 = 0.05 *

* Frctn Loss (ft) * 0.20 * Cum volume (acre-ft) *
25.22 * 0.90 *

* C & E Loss (ft) * 0.04 * cum SA (acres) * *
2.62 * 0.56 *

B g R R R A T L e S L T e
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P e S sfe o Ja Ja o e ste fu o oFo oo o oo Fo
KHRARRARTERERTRTRTRR

Note:  Multiple critical depths were found at this location. The critical
depth with the lowest, valid,
water surface was used.

CROSS SECTION

RIVER: EMF
REACH: Reach 4 RS: 13.471

INPUT

Description: Upstream End of Reach 3. All elevations adjusted up 2.12"' for
datum change.

Q(D)=6,900 cfs% Q(F)=8,970 cfs & Q(E)=12,910
cfs

Start water surface Elevations Used for This Cross Section
were Calculated from Reach 3 HEC-RAS Runs

Station Elevation Data num=

Sta Elev Sta Elev Sta Elev Sta Elev Sta

Elev

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

xS

4667.89 1316.02 4683.64 1315.64 4692 1315.52 4706.01 1318.04 4713.6

1319.31
1gi;2699 1318.42 4729.7 1318.05 4741.51 1318.12 4778.38 1317.9 4793.66
1§§06égl 1315.92 4804.12 1317.11 4808.22 1315.83 4826.85 1315.4 4845.01

5.2
1;836624 1316.62 4872.16 1316.23 4878.86 1314.37 4922.23 1302.17 4925.17
1§82§é33 1302.02 5001.83 1301.69 5006.27 1301.72 5057.94 1301.55 5069.75
1;223457 1302.12 5126.43 1311.62 5140.83 1311.39 5142.94 1311.05 5161.38
5180.69 1315.72 5193.03 1316.32
Manning's n values num= 3

Sta n val sta n val Sta n val
fededededed e dedededededohheddthhhhhdhhhhhhhhhdhtekdhhhhhhhkhs
4667.89 .04 4872.16 .025 5126.43 .04
Bank Sta: Left Right Lengths: Left channel Right Coeff Contr.
Expan.
4872.16 5126.43 _ 0 0 0 .3

.5
Left Levee Station= 4856.34 Elevation= 1316.62
Right Levee Station= 5193.03 Elevation= 1316.32

CROSS SECTION OUTPUT Profile #Design

o wla o e als Al So e ale Fo ole ale ufa a s o ala ale ofe ale ofu ote wle o ote s Lo o o oda ata als of 3 o afe wla ofe afe wba ale So e ofe W ofe o ate ol e o
fedk el fe TSt dededehh S hddh N ddehhddehdede Nl Tl Sedededededededed i

R A R R R R R

*
v
b
b
15
by

P R L L L R

* E.G. Elev (ft) * 1310.18 * Element * Left OB *
Channel * Right 0B *

* vel Head (ft) ® 0.29 * wt. n-val. * *
0.025 = *

* W.S. Elev (ft) * 1309.89 * Reach Len. (ft) * *
* Crit W.S. (ft) * 1305.46 * Flow Area (sq ft)

1593.36 = *

* E.G. Slope (ft/ft) *0.000397 * Area (sq ft) *

1593.36 * *

* Q Total (cfs) * 6900.00 * Flow (cfs) *

6900.00 * *

* Top width (ft) * 225.61 * Top width (ft) * *
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225.61 * * =
~ * vel Total (ft/s) * 4.33 * Avg. vel. (ft/s) # *
4,33 * *
* Max Chl ppth (ft) * 8.34 * Hydr. Depth (ft) * *
7.06 * *
l * conv. Total (cfs) *346400.0 * conv. (cfs) *
*346400.0 * *
* tength wtd. (ft) * * Wetted Per. (ft) * *
227.77 * *
, * Min ch ET (ft) * 1301.55 * Shear (1b/sq ft) * *
0.17 * *
* Alpha * 1.00 * Stream Power (1b/ft s) * *
0.75 * *
I * Frctn Loss (ft) * * Cum volume (acre-ft) * *
* C & E Loss (ft) * * Cum SA (acres) * *
. dedkedededede ik kdete ke kit hdhhdhdhdhkhhdhhhdd kil kddedhdtd bk hdhdhhhhhhhhd ik ki hhhh ki
Note:  Multiple critical depths were found at this Tocation. The critical
depth with the lowest, valid,
water surface was used.
l CROSS SECTION OUTPUT Profile #PF 5
xhhkhhhhhhhhhhhkhhhhhhdhhhdltehh i ddhdhhhhhhhhdhhehhkthhktihthhhhhhhii®
Tkt hhhkhhthhik
* E.G. Elev (ft) * 1313.55 * Element * Left OB *
Channel * Ri%ht OB *
l * vel Head (ft) * 0.37 * wt. n-val. * *
' 0.025 * 0.040 *
* W.S. Elev (ft) * 1313.18 * Reach Len. (ft) * *
.  Crit W.s. (Ft) * 1306.94 * Flow Area (sq ft) *
2369.49 * 70.92 *
* E.G. Slope (ft/ft) *0.000335 * Area (sq ft) * *
2369.49 * 70.92 *
l ¥7q Total (cfs) *11730.00 * Flow (cfs) *
*11662.74 * 67.26 *
* Top width (ft) * 286.17 * Top width (ft) * *
243.34 * 42.83 *
' * vel Total (Ft/s) *  4.81 * Avg. vel. (ft/s) * *
4,92 * 0.95 *
* Max Chl ppth (ft) * 11.63 * Hydr. Depth (ft) * *
9.74 * 1.66 *
' * Conv. Total (cfs) *640889.9 * conv. (cfs) *
*637215.0 * 3674.9 *
* Length wtd. (ft) * * wetted Per. (ft) * *
246.20 * 43.05 =
* Min Cch E1 (ft) * 1301.55 * Shear (lb/sq ft)
0.20 * 0.03 =
* Alpha * 1.04 * Stream Power (lb/ft s) * *
0.99 = 0.03 *
' * Frctn Loss (ft) * * cum volume (acre-ft) * *
* C & E Loss (ft) * * Ccum SA (acres) * *
Bk R R R U X L R R R R L R A X A A AL L R L e ]
LA RN hhuNhxkhs
Note: Multiple critical depths were found at this location. The critical
depth with the lowest, valid,
water surface was used.
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SUMMARY OF MANNING'S N VALUES

River:EMF

R L R R L R R R LT,
* Reach *  River Sta. * nl *  n2 * n3 *
R R R A R L R L R R R R R LT
*Reach 4 * 15.035 * .04* .025* .04*
*Reach 4 * 14.926 * .04% .025%* .04*
*Reach 4 * 14.823 * .04* .025% .04*
*Reach 4 * 14.764 * .04=* .025* .04*
*Reach 4 * 14.754 * .04* .025* .04*
*Reach 4 * 14.738 * .04* .025% .04*
*Reach 4 * 14.637 * .04% .025% .04*
*Reach 4 * 14.412 * .04* .025* .04%*
*Reach 4 ® 14.3 * .04* .025* .04%*
*Reach 4 * 14.191 * .04* .025% .04%
*Reach 4 * 14 * .04% .025* .04%*
*Reach 4 * 13.968 * .04% .03* .04%*
*Reach 4 * 13.954 *Bridge * * *
*Reach 4 * 13.940 * .04% .03* .04%*
*Reach 4 * 13.911 * .04* .025% .04*
*Reach 4 * 13.842 * .04* .025* .04*
*Reach 4 * 13.755 * .04* .025% .04%*
*Reach 4 * 13.661 * .04* .025* .04*
*Reach 4 * 13.566 * .04* .025% .04%*
*Reach 4 * 13.471 * .04* .025* .04*
LR e L Y Yy Y Y R R R Iy
FThhdhtehdhhdhededdedehhhhhhhkddede et ledehde ke hdifeddedededed ek fe et d ettt hddhdhddhhnddhdets
dede

SUMMARY OF REACH LENGTHS

River: EMF

Shhdhhdd bl b hdh bkt kbl hd bkt kh kbbbt hhihs
* Reach * River sta. * (eft * channel * Right *
Fdedhedefdedhdehhhde kR b hhdhhhdh ittt h Rt hh btttk hh s hdekihs
*Reach 4 * 15,035 *  574.6*  574.6*  574.6%
*Reach 4 *  14.926 = 915%  545.66% 470*
*Reach * 14,823 * 311.48*  311.48*  311.48*
*Reach *  14.764 *  52.59% 52 50% 52 5g%
*Reach * 14.754 * 87.83* 87.83* 87.83*
*Reach * 14,738 *  528.63* 528.63* 528.63%
*Reach * 14.637 * 720* 1188.15* 1270*

594.77% 594.77%
571.41* 525*
1011.04* 1011.04*
i 356.5%  171.04* 46.5%
* 13.968 *  147.84* 147.84*  147.84%
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SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: EMF
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Tededdddedhdetedehh kbbb d b ddh bk h Stk dehhhdlhdt -
* Reach * River Sta. * contr. * Expan. *
Thdedhdedhhhfhh il il ke h Nkl hdhd kel hd ke hvehd Nkt
*Reach 4 # 15.035 = 1% 3=
*Reach 4 # 14.926 * * .3*
*Reach 4 * 14.823 = JAx .3*
*Reach 4 - * 14.764 * LAF .3*
*Reach 4 * 14.754 * o .3*
*Reach 4 * 14.738 * 1% .3*
*Reach 4 ® 14.637 * I .3*
*Reach 4 * 14.412 * L1* .3*
*Reach 4 * 14.3 * L1* .3*
*Reach 4 # 14.191 = LA .3%
*Reach 4 # 14 * .3*% 5%
*Reach 4 * 13.968 * .3* .5%
*Reach 4 * 13.954 *Bridge * *
*Reach 4 * 13.940 * 3% *
*Reach 4 * 13.911 * .3% *
*Reach 4 * 13.842 = L= *
*Reach 4 * 13.755 * A .3*
*Reach 4 * 13.661 * LAF 3%
*Reach 4 # 13.566 * L1F .3*
*Reach 4 * 13.471 * .3* .o*
L e A R Ay L R A R R X X L X R L )
E L L L R L R b X Y Y A R X xS

ERRORS WARN;NGS AND NOTES
Errors warnings and Notes for Plan : Prop REACH 4

River: EMF Reach: Reach 4 RS: 15.035 Profile: Design
. _Note: Mu1§1ﬁ1e critical depths were found at this Tocation.
critical depth wat the Towest, valid, water surface was
used.
River: EMF Reach: Reach 4 RS: 15.035 profile: PF 5
warning:Divided flow computed for this cross-section. )
. _Note: Multiple critical depths were found at this Tocation.
critical depth w;th the Towest, valid, water surface was
used.
River: EMF Reach: Reach 4 RS: 14.926 profile: Design

. _Note: Multiple critical depths were found at this location.
critical depth with the lowest, valid, water surface was

The

The

The

used.
River: EMF Reach: Reach 4  RS: 14.926 Profile: PF 5 )
warning:The cross-section end points had to be extended vertically
the computed water surface. . .
. _Note: Mu1p1g1e critical depths were found at this location. The
critical depth w;t the Towest, valid, water surface was
used.
River: EMF Reach: Reach 4 RS: 14.823 Pprofile: Design
Note: Multiple critical depths were found at this Tlocation. The
critical depth w&th the Towest, valid, water surface was
used.
River: EMF Reach: Reach 4 RS: 14.823 Profile: PF 5

warning:The cross-section end points had to be extended vertically

the computed water surface. . .
. Note: Multiple critical depths were found at this location.
critical depth with the lowest, valid, water surface was
used.
River: EMF Reach: Reach 4 RS: 14.764 profile: Design

warning:The velocity head has changed by more than 0.5 ft (0.15 m).

may indicate the need for additional cross sections.

The

for

for

This

warning:The conveyance ratio (upstream conveyance divided by downstream

conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
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Note: Multiple critical depths were found at this location. The
critical depth with the Towest, valid, water surface was
used.
River: EMF Reach: Reach 4 RS: 14.764 Profile: PF 5 :

warning:The cross-section end points had to be extended vertically for
the computed water surface.
warning:The velocity head has changed by more than 0.5 ft (0.15 m). This
may indicate the need for additional cross sections.
warning:The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4.
This may indicate the need for additional cross sections.

_ _Note: Multiple critical depths were found at this location. The
critical depth with the Towest, valid, water surface was
used.
River: EMF Reach: Reach 4 RS: 14.754 profile: Design

warning:The energy equation could not be balanced within the specified
number of iterations. The program used critical depth
for the water surface and continued on with the calculations.
warning:The velocity head has changed by more than 0.5 ft (0.15 m). This
may indicate the need for additional cross sections.
warning:The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4.
This may indicate the need for additional cross sections.
warning:The energy loss was greater than 1.0 ft (0.3 m). between the
current and previous cross section. This may indicate
the need for additional cross sections.
warning:During the standard step iterations, when the assumed water
surface was set equal to critical depth, the calculated
water surface came back below critical depth. This indicates
that there is not a valid subcritical answer. The
program defaulted to critical depth.
Note: Mu1t1ﬁ1e critical depths were found at this location. The
critical depth wét the lowest, valid, water surface was
used.
River: EMF Reach: Reach 4 RS: 14.754 profile: PF 5
warning:The energy equation could not be balanced within the specified
number of iterations. The program used critical depth
for the water surface and continued on with the calculations.
warning:The velocity head has changed by more than 0.5 ft (0.15 m). This
may indicate the need for additional cross sections.
warning:The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4.
This may indicate the need for additional cross sections.
warning:The energy loss was greater than 1.0 ft (0.3 m). between the
current and previous cross section. This may indicate
the need for additional cross sections.
warning:During the standard step iterations, when the assumed water
surface was set equal to critical depth, the calculated .
- water surface came back below critical depth. This indicates
that there is not a valid subcritical answer. The
program defaulted to critical depth.

. Note: Multiple critical depths were found at this location. The
critical depth with the Towest, valid, water surface was
used.
River: EMF Reach: Reach 4 RS: 14.738 Pprofile: Design
. Note: Multiple critical depths were found at this Tocation. The
critical depth with the Towest, valid, water surface was
used.
River: EMF Reach: Reach 4 RS: 14.738 profile: PF 5

warning:The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4. )
This may indicate the need for additional cross sections.

Note: Multiple critical depths were found at this location. The
critical depth with the Towest, valid, water surface was
used.
River: EMF Reach: Reach 4 RS: 14.637 profile: Design
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Note: Multiple critical depths were found at this location. The
critical depth with the lowest, valid, water surface was
used.
River: EMF Reach; Reach 4 RS: 14.637 Profile: PF.5 )
. _Note: Mu1t1ﬁ1e critical depths were found at this Tlocation. The
critical depth with the Towest, valid, water surface was
used. -
River: EMF Reach: Reach 4 RS: 14.412 Profile: Design
. Note: Mu1§1ﬁ1e critical depths were found at this location. The
critical depth with the Towest, valid, water surface was
used.
River: EMF Reach: Reach 4 RS: 14.412 Profile: PF 5

. _Note: Multiple critical depths were found at this location. The
critical depth with the lowest, valid, water surface was

used.
River: EMF Reach: Reach 4 RS: 14.3 profile: Design
__Note: Multiple critical depths were found at this location. The
critical depth with the lowest, valid, water surface was
used.
River: EMF Reach: Reach 4 RS: 14.3 profile: PF 5 )
. _Note: Mu1§1ﬁ1e critical depths were found at this location. The
critical depth wat the Towest, valid, water surface was
used.
River: EMF Reach: Reach 4 RS: 14.191 Profile: Design
. Note: Multiple critical depths were found at this location. The
critical depth wath the Towest, valid, water surface was
used.
River: EMF Reach: Reach 4 RS: 14.191 Profile: PF.5
. _Note: Mu1t1ﬁ1e critical depths were found at this location. The
critical depth wat the Towest, valid, water surface was
used.
River: EMF Reach: Reach 4 RS: 14 Profile: Design )
. _Note: Mu1§1ﬁ1e critical depths were found at this Tlocation. The
critical depth w&t the Towest, valid, water surface was
used.
River: EMF Reach: Reach 4 RS: 14 Profile: PF 5 i
Note: Multiple critical depths were found at this location. The
critical depth with the Towest, valid, water surface was
used.
River: EMF Reach: Reach 4 RS: 13.968 Profile: Design

Note: Multiple critical depths were found at this location. The
critical depth with the lowest, valid, energy was used.
River: EMF Reach: Reach 4 RS: 13.968 Profile: PF 5
warning:The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4.
This may indicate the need for additional cross sections.
Note: Mu1tiﬁ1e critical depths were found at this location. The
critical depth with the Towest, valid, energy was used.
River: EMF Reach: Reach 4 RS: 13.954 Profile: Design
warning:The varnell method gave an invalid answer. The upstream energy
was less than the downstream energy. The program
defaulted to the next valid (user selected) method. If the
varnell method was the only one selected, the program
will default to an energy based solution.
warning:For the final momentum answer at the bridge, the upstream energy
was computed lower than the downstream energy. This
is not physically possible, the momentum answer has been
disregarded.
River: EMF Reach: Reach 4 RS: 13.954 Profile: PF 5
warning:The varnell method gave an invalid answer. The upstream energy
was less than the downstream energy. The program :
defaulted to the next valid (user selected) method. If the
varnell method was the only one selected, the program
will default to an energy based solution.

River: EMF Reach: Reach 4 RS: 13.954 Profile: PF 5 Downstream
warning:The conveyance ratio (upstream conveyance divided by downstream
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conveyance) is less than 0.7 or greater than 1.4. - )
This may indicate the need for additional cross sections.

River: EMF Reach: Reach 4 RS: 13.940 Profile: Design

Note: Multiple critical depths were found at this location. The
critical depth with the lowest, valid, energy was used.
River: EMF Reach: Reach 4 RS: 13.940 profile: PF 5

warning:Divided flow computed for this cross-section.
Note: Multiple critical depths were found at this location. The
critical depth with the lowest, valid, energy was used.
River: EMF Reach: Reach 4 RS: 13.911 profile: Design
Note: Multiple critical depths were found at this location. The
critical depth w;th the lowest, valid, water surface was
used.

River: EMF Reach: Reach 4 RS: 13.911 Profile: PF 5
_ _Note: Multiple critical depths were found at this location. The
critical depth w&th the lowest, valid, water surface was
used.
River: EMF Reach: Reach 4 RS: 13.842 Profile: Design
. _Note: Mu1y1ﬁ1e critical depths were found at this location. The
critical depth wat the Towest, valid, water surface was
used.
River: EMF Reach: Reach 4 RS: 13.842 Profile: PF 5

_ Note: Multiple critical depths were found at this location. The
critical depth with the lowest, valid, water surface was

used.
River: EMF Reach: Reach 4 Rs: 13.755 Profile: Design
. _Note: Mu1t1ﬁ1e critical depths were found at this location. The
critical depth w&t the Towest, valid, water surface was
used.
River: EMF Reach: Reach 4 RS: 13.755 Profile: PF_5 .
~_ _Note: Mu1;1ﬁ1e critical depths were found at this location. The
critical depth wat the lowest, valid, water surface was
used.
River: EMF Reach: Reach 4 RS: 13.661 Profile: Design

_ Note: Multiple critical depths were found at this location. The
critical depth with the lowest, valid, water surface was

used.
River: EMF Reach: Reach 4 RS: 13.661 Profile: PF_5 .
. _Note: Mu1t1ﬁ1e critical depths were found at this location. The
critical depth wat the Towest, valid, water surface was
used.
River: EMF Reach: Reach 4 RS: 13.566 Profile: Design
. _Note: Mu1§1ﬁ1e critical depths were found at this location. The
critical depth wat the Towest, valid, water surface was
used.
River: EMF Reach: Reach 4 RS: 13.566 profile: PF. 5
. _Note: Mu1t1ﬁ1e critical depths were found at this location. The
critical depth wat the lowest, valid, water surface was
used.
River: EMF Reach: Reach 4 RS: 13.471 Profile: Design

_ Note: Multiple critical depths were found at this location. The
critical depth w&th the lowest, valid, water surface was
used.
River: EMF Reach: Reach 4 RS: 13.471 profile: PF_5 )
Note: Mu1t1ﬁ1e critical depths were found at this location. The
critical depth w;t the Towest, valid, water surface was
used.
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AZTEC ENGINEERING
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HEC-RAS Plan: Prop REACH 4 River: EMF Reach: Reach4 Profile: PF 5

Reach River Sta. t _ Profile
|

Reachd 15035  [PF5
'Reach 4 14.926 PR S
Reach 4 14.823 {PFS
Reach4 14764 |PF5
(Reaeha . ¥a7sa . gRFS
Reach 4 14.738 {PE 5. -
‘Reach 4 14.637 JBES
‘Reach 4 (14,412 PF 5
Reach4 = 1143  IPF6
Reachd 14191 IPF5
Reach4 14 PF 5
Reach4 13,968 PF 5
Roacha 18068 Tk 0
‘Reach 4 13 949, s sl S
Reach4  13.911 BES
Reach4 13842 |PF5
\Reach4 13755 PF 5
\Reach 4 113.661 PE 8
Reach 4 13 566 BE S
’Reach 4 13 471 PF &

Top Width | Froude # Chl

QTotal | MinChEl | W.S.Elev | CritW.s. | EG.Elev | EG.Slope | VelChnl | FlowArea |
) Lo e @) () e e oW
1173000 130899 132084 131490 132117,  0.000328| 491]  3676.62]  1373.28|
1173000/ 130840 132068 131441 132099  0.000294 475 3732.28]  1151.24]
11730.00 130851 132059 131436  1320.80|  0.000228 414 510854,  1623.85

11730.00 130842  1320.56|  1314.22|  1320.72|  0.000187 381 5849.75 175151
1173000, 1308.44  1317.02|  1317.02]  1320.38]  0.004949| 1471 797,59 118.01
11730.00 130454 131626 131116 131697 0000665 679  1726.85 181.23
1173000, 130429 131627  1310.00| 131663  0.000322| 493 326160 117214
1173000 130372 131578 130976  1316.21)  0.000385 535  2679.12 973.53|
1173000 130366|  131655]  1309.50|  131598| 0000382 533  2620.12| 826.86|
1173000  1303.32] 131536  1309.13| 131576  0.000354 521 2689.93 626, 761
1173000 130302 131495 130892/ 131539  0.000385 536 250033  1048.01)

_1173000] 130189 131487  1300.14] 131520  0.000682| 5.17|  2260.12 777772779,27]
Bndge\ - - L ]
1173000,  1302.29|  1314.30|  1309.38]  1314.83] 0000954 582  2015. 16‘ 26873
1173000 1303.00 131420  1308.79| 131472 0000490 . 784 208769 264. 53w
1173000 1303.01) 131397  1308.87|  1314.52] 0000544 597 200546 26577
11730.00  1302.62] 131376  1308.37|  1314.27| 0000494 579 209416 26972,
1173000, 1301.88]  131354)  1307.89| 131403 0000454 564 215548 26947
1173000 . 1301.58| 131328 130768 131379 0000475 5‘7547 210087 26829
1173000] 130155  1313.18]  1306.94|  1313.55|  0.000335 492 2440.42 286.17

0.28
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0.23
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1.00
0.39
0.27
030
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030
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0.37
0.33
0.35
0.33
032
033
0.28
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l GRAVEL SAND FINES
Coarse Fine Coarse Medium Fine SILT CLAY
U.S. STANDARD SIEVE NUMBERS e HYDROMETER
3" 2 1-1/2° 1° 3/4° 3/8° 4 10 16 30 50 100 200
100.0 @ & T T
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GRAIN SIZE IN MILLIMETERS
Sample Depth Liquid Plastic | Plasticity Passing
Symbol | | cation | (R Limit Limit index | P | Po | Do | Cu | Cc | No.200 | USCS
(%)
e B-3 355 23 18 5 = e = - = 75 CL-ML
PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 422-63 (02)
 Ninyo:Moore GRADATION TEST RESULTS FIGURE
PROJECT NO. DATE HIGLEY ROAD BRIDGE IMPROVEMENTS
3 EAST MARICOPA FLOODWAY TO 1,370 FEET NORTH B -2
602130001 7/08 GILBERT, ARIZONA




GRAVEL SAND FINES
l Coarse r Fine Coarse Medium l Fine SILT CLAY
' U.S. STANDARD SIEVE NUMBERS HYDROMETER
3" 2 1-1/2° 1° 34 3/8* 4 10 16 30 50 100 200
100.0 . 2 ’— T T
e i 0 ]
90.0 [H} - | | } N ! |
NI L | N |
soo 44— LY | A+
I [ I I I I I
| & g I =t
] | [l [ [ I I I
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T 00 | [l I I | [
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100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE IN MILLIMETERS
Sample Depth Liquid Plastic | Plasticity Passing
Symbol | | ocation| () Limit Limit -| index | P | P | Do | G | C [ No.200 | USCS
(%)
® B4 23.5-25 NP NP NP - - - - - 43 SM
PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 422-63 (02)
NP - INDICATES NON-PLASTIC
dsp = 0:( mn
Ninyo - pAoore GRADATION TEST RESULTS FioURE
pROJECT NO. DATE HIGLEY ROAD BRIDGE IMPROVEMENTS
3 EAST MARICOPA FLOODWAY TO 1,370 FEET NORTH B -3
2502130001 == 7/08 GILBERT, ARIZONA




PROJECT NO.

DATE

602130001
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HEC-RAS Plan: Prop REACH 4 River: EMF Reach: Reach 4 Profile: Design

~ Reach RiverSta | Profle |
Reach4 115035  [Design
(Reach4  |14.926  |Design
Reach 4 14.823 | Design
Reach 4 '14.764 . iDesign
\Reach4 14754  |Design
Reachd 14738 |Design
Reach 4 |14.637  |Design
Reach 4 L1412 Design
{Reach 4 14.3 Design
[Reach4 14191 |Design
'Reach4 14 Design
'Reach4  |13.968 Design
'Reach4  13.954 WL
Reach4  113.940 Design
{Reach4  13.911 Design
Reach4 13842  |Design
\Reach4 113755  |Design
\Reach4  13.661 Design
[Reach4 13566 |Design
{Reach4  [13.471 Design

QTotal | MinChEl | W.S.Elev | CiitW.S. | EG.Elev | EG.Slope | VelChnl | FlowArea | Top Width | Froude # Chl
©fs) Lo @ (f) (f) (M) (futt (fs) T e R
6900.00  1308.99|  1317.80|  131325|  1318.14) 0000441, 467 147837 202.24 0.30|
6900.00 130840  1317.57| 131276  1317.89) 0000398 4.52| 152579, 202.46 | 0.29
690000  1308.51  1317.33] 131272  1317.66]  0.000427| 461  1495.29| 202.88| 0.30
6900.00 130842 131721 131264  1317.53]  0.000416]  4.57|  1508.36 203.20 0.30
6900.00  1308.44 131471  1314.71]  1317.25|  0.005465 1281 53866 106.19| 1.00
6900.00 130454 131330  1309.32| 131380  0.000669 570, 121087 167.04| 0.37
690000 130420 131317 130839  1313.48| 0000388 443  1556.37| 209.05| 0.29
6900.00  1303.72| 131264  1308.13]  131298]  0.000443) 468  1473.05 200.98| 0.30
6900.00| 130366  131238]  1307.86]  131272|  0.000446| 469)  1471.26| 20118 0.31|
6900.00] 130332 131214 1307.52] 131247  0.000419 4.61 149829 20070 0.30,
6900.00  1303.02] 131167  1307.32] 131202  0.000467 475 145130  201.33] 0.31)
6900.00|  1301.89|  1311.53]  1307.55|  1311.91] 0000780 4.95] 139426 20353  0.33

Bridge| ; D

6900.00,  1302.290| 131121  1307.73|  1311.66]  0.001012] 538 1282.09| 20099, 0.38
6900.00,  1303.00|  1311.13|  1307.20]  1311.52)  0.000552 502 137551 199.82 0.34
6900.00  1303.01|  1310.86]  1307.26]  1311.29)  0.000642] 527 131041 198.33] 0.36
6900.00 130262 131060  1306.73|  1311.00]  0.000581 510  1352.26) 198.84| 0.34
6900.00,  1301.88|  1310.34|  130627|  1310.72]  0.000528 496 139248  199.22| 0.33|
6900.00 130158  1310.05|  1306.03| 131045  0.000556 507  1350.63)  195.00| 034
6900.00  1301.55|  1309.89|  130546]  1310.18]  0.000397 433  1593.36]  22561| 0.29
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RZTEC :@; Precipitation
.G L ADOT Hydrology Manual
Project: ~ Higley DB By: _ Sarah Smedley, P.E.
Date: 1/30/2008
Project #: AZE0810

RAINFALL DEPTH-DURATION-FREQUENCY (D-D-F) WORKSHEET
AND INTENSITY-DURATION-FREQUENCY (I-D-F)CURVES

PART A

Determine rainfall depths from the isopluvial maps (Appendix B):

2-year, 6-hour P2,6' = 1.09
2-year, 24-hour pP2,24' = 1.48
100-year, 6-hour P100,6' = 2.51
100-year, 24-hour P100,24'=  3.46
PART B
Compute the following:
2-year, 1-hour P2,1' = 0.7
100-year, 1-hour P100,1" = 1.9
2-year, 2-hour pP2,2' = 0.9
2-year, 3-hour pP2,3' = 09
2-year, 12-hour P2;12¢0 = 1.3
100-year, 2-hour P100,2' = 2.1
100-year, 3-hour P100,3' = 2.2
100-year, 12-hour P100,12' = 3.0
Note: 5" denotes 5 minutes, etc.; 1'denotes 1 hour, etc.
R:\Phoenix\Projects\AZE0810_Higley-DB\Technical\Drainage\Excel\Precip_Rational.xls AZTEC Engineering




PART C
Determine the short-duration rainfall zone (Figure 1-1):
Zone = 8
Determine the short-duration rainfall ratios (Table 1-1):
Ratio
Duration
(Minutes) 2-year 100-year|

5 A= 0.34 E= 0.30

10 B= 0.51 F= 0.46

15 C= 0.62 G= 0.59

30 D= 0.82 H=  0.80
Compute the following:
2-year, 5-min P2,5" = 0.3
2-year, 10-min P2,10" = 0.4
2-year, 15-min P2,15" = 0.5
2-year, 30-min P2,30" = 0.6
100-year, 5-min P100,5" = 0.6
100-year, 10-min P100,10"= 0.9
100-year, 15-min P100, 15"= 1.1
100-year, 30-min P100, 30"= 1.5
Note: 5" denotes 5 minutes, etc.; 1' denotes 1hour, etc.

R:\Phoenix\Projects\AZE0810_Higley-DB\Technical\Drainage\Excel\Precip_Rational.xls
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PART D

For any flood frequency (T-yr) other than 2-year or 100-year calculate the rainfall
depth for each rainfall duration (t) by the following equation:

Where X and Y for a selected frequency (T-yr) are:

(not printed, see manual)

Frequency
(T-yr) X Y

5-year 0.674 0.278

10-year 0.496 0.449

25-year 0.293 0.669

50-year 0.146 0.835

500-year -0.337 1.381

Frequency, T-yr

5 10 25 50 500
5-min 0.33 0.38 0.45 0.51 0.69
10-min 0.50 0.57 0.69 0.77 1.06
15-min 0.62 0.72 0.87 0.99 1.37
30-min 0.83 0.97 1.18 1.34 1.86
1-hour 1.02 1.21 1.47 1.67 2.33
2-hour 1.16 1.37 1.65 1.87 2.59
3-hour 1.26 1.47 1.77 2.00 2.0
6-hour 1.43 1.67 2.00 2.25 3.10
12-hour 1.70 1.98 2.37 2.68 3.69
24-hour 1.96 2.29 2.75 3.1 4.28

R:\Phoenix\Projects\AZE0810_Higley-DB\Technical\Drainage\Exce\Precip_Rational.xIs
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PART E

Depth - Duration - Frequency (DDF)

Rainfall Depth, in inches
Frequency, in years
Duration 2 5 10 25 50 100 500
5-min 0.25 0.33 0.38 0.45 0.51 0.56 0.69
10-min 0.38 0.50 0.57 0.69 0.77 0.86 1.06
15-min 0.46 0.62 0.72 0.87 0.99 1.10 1.37
30-min 0.61 0.83 0.97 1.18 1.34 1.49 1.86
1-hour 0.75 1.02 1.21 1.47 1.67 1.87 2.33
2-hour 0.86 1.16 137 1.65 1.87 2.09 2.59
3-hour 0.94 1.26 1.47 1.7 2.00 2:23 2.77
6-hour 1.09 1.43 1.67 2.00 2.25 2.51 3.10
12-hour 1.29 1.70 1.98 2.37 2.68 2.99 3.69
24-hour 1.48 1.96 2.29 2.75 3.11 3.46 4.28
Intensity - Duration - Frequency (IDF)
Rainfall Intensity, in inches per hour
Frequency, in years
Duration minutes 2 5 10 25 50 100 500
5-min 5 3.04 3.92 4.53 5.39 6.06 6.73 8.27
10-min 10 2.28 2.97 3.45 412 4.64 5.16 6.35
15-min 15 1.85 2.47 2.90 3.49 3.95 4.41 5.47
30-min 30 1.22 1.65 1.95 2.36 2.68 2.99 3.72
1-hour 60 0.75 1.02 1.21 1.47 1.67 1.87 2.33
2-hour 120 0.43 0.58 0.68 0.82 0.93 1.04 1.30
3-hour 180 0.31 0.42 0.49 0.59 0.67 0.74 0.92
6-hour 360 0.18 0.24 0.28 0.33 0.38 0.42 0.52
12-hour 720 0.11 0.14 0.16 0.20 0.22 0.25 0.31
24-hour 1440 0.06 0.08 0.10 0.11 0.13 0.14 0.18
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Higley DB ~ 0

Rainfall I-D-F Curves
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Higley DB

Rainfall I-D-F Curves
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Higley DB 0
Rainfall I-D-F Curves
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"

Rainfall Intensities, Inches/Hour
Time 10-Year | 25-Year | 50-Year | 100-Year | 500-Year
minutes Event Event Event Event Event
10 ; 4 | 516 | 635 |ADOT MANUAL
11 3.33 3.98 4.49 6.17 |Interpolated Values
12 3.22 3.86 435 5.98 [Interpolated Values
13 3:11 3.73 4.21 5.81 [Interpolated Values
14 3.00 3.61 4.08 5.63 [Interpolated Values
15 =290 3.4 . 547 |ADOT MANUAL
16 2.82 3.40 3.85 4.30 5.33 [Interpolated Values
17 275 3.31 3.75 4.19 5.19  [|Interpolated Values
18 2.68 3.23 3.66 4.08 5.06 [|Interpolated Values
19 261 3.14 3.56 3.98 493  |Interpolated Values
20 2.54 3.06 347 3.87 4.81 |Interpolated Values
21 247 2.98 3.38 3.78 4.69 |Interpolated Values
22 2.41 291 3.29 3.68 4.57 |Interpolated Values
23 2.34 2.83 3.21 3.58 4.45 [Interpolated Values
| 24 2.28 2.76 3.13 3.49 434  |Interpolated Values
25 | 222 2.69 3.05 3.40 423 |Interpolated Values
26 2.17 2.62 2.97 3.32 4.12  |Interpolated Values
27 2,11 2.55 2.89 3.23 4.02 |Interpolated Values
28 2.05 2.49 2.82 3.15 391 Interpolated Values
29 2.00 242 2.75 3.81 |Interpolated Values
30 3955 3 .68 22109 3.72 |ADOT MANUAL
31 1.92 2.63 2.94 3.66 |Interpolated Values
32 1.89 2.59 2.90 3.60 |[Interpolated Values
33 1.86 2.55 2.85 3.55 [|Interpolated Values
34 1.83 2.21 251 | 281 3.49 [Interpolated Values
35 1.80 2.18 247 2.76 3.44 |[Interpolated Values
36 1.77 2.15 243 2.72 3.39 [Interpolated Values
37 1.74 2.11 2.40 2.68 3.33  |Interpolated Values
38 1.72 2.08 236 | 264 3.28 |Interpolated Values
39 1.69 2.05 232 | 260 3.23 |Interpolated Values
40 1.66 2.01 229 | 256 3.18 [Interpolated Values
41 1.64 1.98 2.25 2.52 3.13  [|Interpolated Values
42 1.61 1.95 2.22 2.48 3.08 [|Interpolated Values
43 1.58 1.92 2.18 2.44 3.04 |[Interpolated Values
e 1.56 1.89 2.15 2.40 2.99  |Interpolated Values
45 1.53 1.86 2.11 2.36 2.94 |Interpolated Values
46 1.51 1.83 2.08 2.33 2.90 [Interpolated Values
47 1.49 1.80 2.05 2.29 2.85 |Interpolated Values
48 1.46 1.77 2.02 2.26 2.81 |[Interpolated Values
49 1.44 1.75 1.98 222 2.76 |Interpolated Values
50 1.42 172 1.95 2.19 2.72  |Interpolated Values
51 1.39 1.69 1.92 2LS 2.68 |Interpolated Values
52 1.37 1.67 1.89 2:12 2.64 |Interpolated Values
53 1.35 1.64 1.86 2.09 2.60 [Interpolated Values
54 1.33 1.61 1.83 2.05 2.56 |Interpolated Values
55 1.31 1.59 1.81 2.02 2.52 |Interpolated Values
56 1.29 1.56 1.78 1.99 2.48 |Interpolated Values
57 1.27 1.54 1.75 1.96 2.44  [Interpolated Values
58 1.25 1.52 1.72 1.93 2.40 |Interpolated Values
59 1.23 1.49 1.70 1.90 2.37 |Interpolated Values
60 S e e 3 |ADOT MANUAL
Note: Interpolated Values as determined between the ADOT Manual Values

The precip values were taken to the log(10) prior to interpolation.
The minute values remained the same for interpolation.

R:\Phoenix\Projects\AZE0810_Higley-DB\Technical\Drainage\Excel\Precip_Rational.xls AZTEC Engineering

“




10-yr, 10 min Intensity =

“Siobe of _LoneSi EI;wp;th = 42

3.45 in/hr
Hydrologic Zone = 8

Length of Longest Flowpath =§§ﬁé§’ﬁfeet

0.16 miles

8.44| feet

| feet
ft/mi

i

Project Name: Higley Rd DB Date: 6/13/2008

Subject: 10-, 50-, & 100-Year Peak Discharge Computed By: SSS

Location: Town of Gilbert Checked By: RHF
Q=CIA 10-Year Event

Cio= Cs¢/1.20
CnD= i
Co=

CCumposlls=

Area (Roadway) =
Area (Desert LS)='
Total Area=

10-Year,1-Hour Storm Event=

0.73

3.45 in/hr
3 acres
0.16 acres
1.19 acres

3.0 cfs

Minimum 10 Min. Tc

Te=11.4 LD.SD Kb0.52s-0.31 l-O..’!d

Trials 10-Year Event
Calculated
Te (min)
9.7
B e O GO 9.9 OK
Minimum 10 Min. Tc
Trials 50-Year Event
Calculated
Tc (min) I(in/h Tc (min)
: B 8.7
8.9 OK
RGNS 9.0
Minimum 10 Min. Tc
Trials 100-Year Event
Calculated
Tc (min) I(in/hr) Tc (min)
8.0
8.2
i, 8.3
6 8.5 oK

Denotes information that needs to be entered.

Q=CIA 50-Year Event

Cso Per Town of Gilbert Engineering Standards

Cro= i
Co=|

CComposxle=
':
Area (Roadway) =
Area (Desert LS)=
Total Area=

50-Year,1-Hour Storm Event=

.70

0.87

4.64 in/hr
- 1.08 acres
0.16 acres
1.19 acres

4.8 cfs

Q=CIA 100-Year Event
Cioo=1.25*C;o
Cro=|
Cp=

CComposue=

Area (Roadway) = |-
Area (Desert LS)=
Total Area=

100-Year,1-Hour Storm Event=

5.16 in/hr
~ 1.08 acres
. 0.16 acres
1.19 acres

5.6 cfs

R:\Phoenix\Projects\AZEOB10_Higley-DB\TechnicaI\Drainage\ExceI\Precip_Rationalels




Project Name: Higley Road DB Date: 6/13/2008
10-, 50-, & 100-Year Peak Discharge Computed By: SSS
Town of Gilbert Checked By: RHF

Q=CIA 10-Year Event
C1O = 050/1 20
Cro=' -~ 075
10-yr, 10 min Intensity = 3.45 in/hr Co= (058
Hydrologic Zone = 8 Coomposie= 0.69
= 3.11 in/hr
Area (Roadway) = 0.98 acres
Area (Desert LS)= ~ 0.46 acres
Total Area= 1.39 acres

10-Year,1-Hour Storm Event= 3.0 cfs

Te=11.4L050K 0525031-038 Q=CIA 50-Year Event
Cso Per Town of Gilbert Engineering Standards
Trials 10-Year Event Cro=i = O
Calculated Co=
Tc (min)  I(in/hr) Te (min) Ceomposie=
U 3 11.4 I=
S ) 13.1 OK Area (Roadway) =
Minimum 10 Min. Tc Area (Desert LS)= o
Total Area= 1.39 acres
Trials 50-Year Event
Calculated
Tc (min) I(in/hr Tc (min) 50-Year,1-Hour Storm Event= 5.0 cfs
5 i 6.0¢ 10.2 -
J 12 35% 11.5 OK
Minimum 10 Min. Tc Q=CIA 100-Year Event
C100: 1.25'010
Trials  100-Year Event Cro=f 4
Calculated Co=ie 073
Tc (min) I(in/hr) 5> (min) CComposx(e= 0.87
;g%-z;* WL 9.8 |= 5.00 in/hr
phan i e 10.9 OK Area (Roadway) = 0.98 acres
Minimum 10 Min. Tc Area (DesertLS)=.  0.46 acres
Total Area= 1.39 acres
: ' Denotes information that needs to be entered. 100-Year,1-Hour Storm Event= 6.0 cfs

R:\Phoenix\Projects\AZE081 0_Higley-DB\Technical\Drainage\Excel\Precip_Rational.xIs




Project Name: Higley Road DB Date: 6/13/2008
Subject: 10-, 50-, & 100-Year Peak Discharge Computed By: SSS §
Location: Town of Gilbert Checked By: RHF ww
Drainage Area DAO3 Q=CIA 10-Year Event
Cyo= Cs¢/1.20
CRD= : »
10-yr, 10 min Intensity = 3.45 in/hr Co=f2 :
Hydrologic Zone = 8 Ccomposite= 0.72
I= ~ 3.45in/r
Area (Roadway) = 82 acres
Length of Longest Flowpath = [ Wéfeet Area (Desert LS)= 0.20 acres
4 miles Total Area= 1.02 acres
Elevatio 8125 feet
i e @éj{ro 7 T‘?ﬁgfeet
Slope of Longest Flowpath = 48.09 ft/mi 10-Year,1-Hour Storm Event= 2.5 cfs
Kb = FH616898]
Te=11.41.050K, 0525031038 Q=CIA 50-Year Event
Cso Per Town of Gilbert Engineering Standards
Trials 10-Year Event Cro '0.90
Calculated eepi 070
(min)  I(in/hr) Tc (min) Ceomposite= 0.86
o Be 8.9 I= 4.64 in/hr
RN ) 9.1 OK Area (Roadway) = = - 0.82 acres
Minimum 10 min. Tc Area (Desert LS)="" = 0.20 acres
Total Area= 1.02 acres
Trials 50-Year Event
Calculated
Tc(m I(in/hr) Tc (min) 50-Year,1-Hour Storm Event= 4.1 cfs
i 5.2 7.8
10 64 - 8.1 OK
Minimum 10 min. Te Q=CIA 100-Year Event
0100 = 1 .25*010
Trials 100-Year Event Cro= ‘
Calculated Co= s
Tc(min)  I(in/hr) Tc (min) Ccomposite= 0.90
I - 610 73 i
ek ‘ 7.8 OK Area (Roadway) =
Minimum 10 min. Tc Area (Desert LS)= :
Total Area= 1.02 acres
. Denotes information that needs to be entered. 100-Year,1-Hour Storm Event= 4.7 cfs

R:\Phoenix\Projects\AZE081 0_Higley-DB\Technical\Drainage\Excel\Precip_Rational.xls
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Project Name: Higley Road DB Date: 6/13/2008
Subject: 10-, 50-, & 100-Year Peak Discharge Computed By: SSS
Location: Town of Gilbert Checked By: RHF
Drainage Area DACA™ Q=CIA 10-Year Event
010 = 050/1 .20
Cro= ; . 075
10-yr, 10 min Intensity = 3.45 in/hr Co= 0.58
Hydrologic Zone = 8 Ccomposite= 0.75
|= 3.45 in/hr
- Area (Roadway) = 0.26 acres
Length of Longest Flowpath == 285 feet Area (Desert LS)= 0.00 acres
0.04 miles Total Area= 0.26 acres
10-Year,1-Hour Storm Event= 0.7 cfs
Tc=11.4L%50K, 0525031 0.38 Q=CIA 50-Year Event
Cso Per Town of Gilbert Engineering Standards
Trials  10-Year Event Cro=lid 090
Calculated Co= : '
Te (mm) Ccomposile= 0.90
5.1 |= 4.84 in/hr
52 Area (Roadway) = 0.26 acres

5.7 OK Area (Desert LS)=' 0.00 acres
Total Area= 0.26 acres
Trials 50-Year Event
Calculated
Tc (min) I(in/hr) Tc (min) 50-Year,1-Hour Storm Event= 1.1 cfs
4.6
4.7
51 OK Q=CIA 100-Year Event
Cio0=1.25"Cyg
Trials ~ 100-Year Event Cro=iii . 1094
Calculated Co=f ,0.73
Tc (min) I(in/hr) Tc (min) Ccomposite= 0.94
S 4.4 = 5.16 in/hr
4.5 Area (Roadway) = ~ 0.26 acres
4.9 OK Area (Desert LS)= _ 0.00 acres
Total Area= 0.26 acres
Denotes information that needs to be entered. 100-Year,1-Hour Storm Event= 1.3 cfs

R:\Phoenix\Projects\AZE0810_Higley-DB\Technical\Drainage\Excel\Precip_Rational.xls




Kb = 0

Project Name: Higley Road DB Date: 6/13/2008 FE— -
: . [ Ny i Wl gl
Subject: 10-, 50-, & 100-Year Peak Discharge Computed By: SSS §’“§j_‘: - im_ s b
Location: Town of Gilbert Checked By: RHF WA ATEEC U §"W:
Drainagé Area DAOS Q=CIA 10-Year Event
Cio= Cso/1.20
Cro=
10-yr, 10 min Intensity = 3.45 in/hr Co= 0.5¢
Hydrologic Zone = 8 Ccomposite= 0.75
= 3.45 in/hr
Area (Roadway) = _ 0.69 acres
Length of Longest Flowpath = Area (DesertLS)=/"  0.00 acres
Total Area= 0.69 acres
élope of Longest Flowpath 47.69 f/mi 10-Year,1-Hour Storm Event= 1.8 cfs

Te=11 .4L0.50Kb0.52s-0.31 |—0.38

Trials 10-Year Event

Calculated
Tc (min

I(in/h

Tc (min)
4.8
53 OK

Trials 50-Year Event
Calculated
Tc (min) I(in/hr) Tc (min)
3 3 4.3
4.7 OK

Trials 100-Year Event
Calculated
Tc (min) I(in/hr) Tc (min)
L 4.1
4.6 OK

Denotes information that needs to be entered.

Q=CIA 50-Year Event

CRD= ;’
CD=

CComposne=

|=

Area (Roadway) =
Area (Desert LS)=
Total Area=

50-Year,1-Hour Storm Event=

Cso Per Town of Gilbert Engineering Standards

0:69 acres

2.9 cfs

Q=CIA 100-Year Event
Ci00=1.25"Cyy
CRD=

(--:Cornposue=
Area (Roadway) =
Area (Desert LS)=

Total Area=

100-Year,1-Hour Storm Event=

0:6'53 acres

3.3 cfs
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Worksheet for CB-01 10-yr COMBO

Project Description

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope
Road Cross Slope
Roughness Coefficient
Local Depression
Local Depression Width
Grate Width

Grate Length

Grate Type

Clogging

Curb Opening Length

Options

Calculation Option

Grate Flow Option

Results

Efficiency

Intercepted Flow
Bypass Flow

Spread

Depth

Flow Area

Gutter Depression
Total Depression
Velocity

Splash Over Velocity
Frontal Flow Factor
Side Flow Factor

Grate Flow Ratio
Equivalent Cross Slope
Active Grate Length
Length Factor

Total Interception Length

8/28/2008 10:39:58 AM

Efficiency

3.00
0.00400
2.50
0.06
0.03
0.016
2.00
2.50
1.83
3.00
P-50 mm x 100 mm (P-1-7/8"-4")

0.00
4.80

Use Both

Exclude None

80.61
2.42
0.58

10.62
0.35
1.51
0.08
0.25
1.98
6.13
1.00
0.38
0.46

0.08340
3.00
0.19
9.64

ft’/s
ft/ft

ft/ft
ft/ft

%

%
ft’/s
ft’/s

ftZ

ft/s

ft/ft

Bentley Systems, Inc. Haestad Methods Solution Center
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2

Bentley FlowMaster [08.01.071.00]




Messages

Notes

Worksheet for CB-01 10-yr COMBO

Provide MAG STD. DET. 533 M1,
L=6. (APPLYING 20% CLOGGING
FACTOR, EFFECTIVE
INTERCEPTION LENGTH = 4.8")

8/28/2008 10:39:58 AM

Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.01.071.00]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2



Worksheet for Gutter DA-01 10-yr

Project Description

Solve For Spread

Input Data

Channel Slope 0.00400 ft/it

Discharge 3.00 ft¥s

Gutter Width 142 ft

Gutter Cross Slope 0.06 ft/ft

Road Cross Slope 0.03 ft/ft

Roughness Coefficient 0.016

Results

Spread 11.05 ft

Flow Area 1.56 ft2

Depth 0.32

Gutter Depression 0.05

Velocity 1.92 ft/s

Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.01.071.00]

8/28/2008 10:39:34 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1




Project Description
Solve For
Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope
Road Cross Slope
Roughness Coefficient
Curb Opening Length
Local Depression

Local Depression Width

Results.

Efficiency

Intercepted Flow
Bypass Flow

Spread

Depth

Flow Area

Gutter Depression
Total Depression
Velocity

Equivalent Cross Slope
Length Factor

Total Interception Length

Worksheet for CB-02 10-YR SCUPPER

Efficiency

3.58 ft¥s
0.00280 ft/ft
142 ft
0.06 ft/ft
0.03 ft/ft
0.016
6.40 ft
2.00 in
1.42 ft

82.30 %
295 ft¥s
0.63 ft¥s

12.68 ft
0.36 ft
2.04 ft2
0.05 ft
0.21 ft
1.75 ft/s

0.07002 ft/ft
0.62
10.36  ft

Provide MAG STD. DET. 206, L=8.
(APPLYING 20% CLOGGING
FACTOR, EFFECTIVE CURB
OPENING LENGTH = 6.4)

8/28/2008 10:39:50 AM

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1 -203-755-1666

Bentley FlowMaster [08.01.071.00]
Page 1 of 1




Worksheet for Gutter DA-02 10-yr

Project Description

Solve For Spread

Input Data

Channel Slope 0.00280 ft/ft

Discharge 3.48 fts

Gutter Width 142 ft

Gutter Cross Slope 0.06 ft/ft

Road Cross Slope 0.03 ft/ft

Roughness Coefficient 0.016

Results

Spread 12.54 ft

Flow Area 2.00 ft2

Depth 0.36 it

Gutter Depression 0.05 ft

Velocity 1.74 /s

Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.01.071.00]

8/28/2008 10:39:41 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1




l Worksheet for CB-03 10-yr COMBO
Project Description
l Solve For Efficiency
Input Data
' Discharge 2.50 ft¥s
Slope 0.00400 ft/ft
Gutter Width 250 ft
I Gutter Cross Slope 0.06 ft/ft
Road Cross Slope 0.03 ft/ft
I Roughness Coefficient 0.016
Local Depression 2.00 in
Local Depression Width 2.50 ft
I Grate Width 1.83
Grate Length 3.00 ft
Grate Type P-50 mm x 100 mm (P-1-7/8"-4")
l Clogging 0.00 %
Curb Opening Length 480 ft
l Options
Calculation Option Use Both
I Grate Flow Option Exclude None
Results
Efficiency 83.70 %
' Intercepted Flow 2.09 ft¥s
Bypass Flow 0.41 ft¥/s
I Spread 9.83 ft
Depth 0.33 ft
Flow Area 1.31 ft?
I Gutter Depression 0.08 ft
Total Depression 0.25 ft
Velocity 1.90 ft/s
l Splash Over Velocity 6.13 ft/s
Frontal Flow Factor 1.00
Side Flow Factor 0.40
Il Grate Flow Ratio 0.49
Equivalent Cross Slope 0.08705 ft/ft
Active Grate Length 3.00 ft
Length Factor 0.21
Total Interception Length 8.70 ft
Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.01.071.00]
8/28/2008 10:40:00 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2




Worksheet for CB-03 10-yr COMBO

Messages
Notes Provide MAG STD. DET. 533 M1,
L=6. (APPLYING 20% CLOGGING
FACTOR, EFFECTIVE
INTERCEPTION LENGTH = 4.8")
Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.01.071.00]
8/28/2008 10:40:00 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2




Worksheet for Gutter DA-03 10-yr

Project Description

Solve For

Input Data

Channel Slope
Discharge

Gutter Width
Gutter Cross Slope
Road Cross Slope

Roughness Coefficient

Results

Spread

Flow Area

Depth

Gutter Depression

Velocity

8/28/2008 10:39:44 AM

Spread

0.00400
2.50
1.42
0.06
0.03

0.016

10.30
1.36
0.31
0.05
1.84

ft/ft
ft’/s

ft/ft
ft/ft

ft
ft2

ft

Bentley Systems, Inc. Haestad Methods Solution Center
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page

Bentley FlowMaster [08.01.071.00]

1 of

1




Worksheet for CB-04 10-YR no grate

Project Description
Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope
Road Cross Slope
Roughness Coefficient
Curb Opening Length
Local Depression

Local Depression Width

Results

Efficiency
Intercepted Flow
Bypass Flow
Spread

Depth

Flow Area

Gutter Depression
Total Depression
Velocity
Equivalent Cross Slope
Length Factor

Total Interception Length

Notes

8/28/2008 10:39:52 AM

Efficiency

0.70
0.00678
1.42
0.06
0.03
0.016
4.40
2.00
1.42

98.11
0.69
0.01
5.52
0.19
0.41
0.05
0.21
1.69

0.11921
0.89
4.95

Existing MAG STD. DET. 531,
(APPLYING 20% CLOGGING
FACTOR, EFFECTIVE
INTERCEPTION LENGTH = 4.4")

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

ft¥/s
f/ft

ft/ft
ft/ft

ft

%
ft¥/s
ft*/s

Bentley FlowMaster [08.01.071.00]
Page 1 of 1




Worksheet for CB-05 10-yr COMBO

Project Description

Solve For

Input Data

Discharge

Gutter Width

Gutter Cross Slope
Road Cross Slope
Local Depression
Local Depression Width
Grate Width

Grate Length

Grate Type

Clogging

Curb Opening Length
Opening Height

Curb Throat Type

Throat Incline Angle
Options
Calculation Option

Results

Spread

Depth

Gutter Depression

Total Depression

Open Grate Area

Active Grate Weir Length

Messages

Notes

8/28/2008 10:39:55 AM

Spread

2.04
2.50
0.06
0.03
2.00
2.50
1.83
3.00
P-50 mm (P-1-7/8")
50.00
2.40
0.50
Horizontal
90.00

Use Both

5.50
0.22
0.09
0.25
2.47
4.83

Provide MAG STD. DET. 533 M1,
L=0.

ft’/s

ft/ft

ft/ft

ft

ft

%

ft

degrees

S 2 2 2

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

Page

1 of

Bentley FlowMaster [08.01.071.00]

1




Worksheet for Gutter DA-05 10-yr

Project Description

Solve For Spread

Input Data

Channel Slope 0.01100 fu/it

Discharge 1.80 ft¥s

Gutter Width 142 ft

Gutter Cross Slope 0.06 ft/ft

Road Cross Slope 0.03 ft/ft

Roughness Coefficient 0.016

Results

Spread 7.39 ft

Flow Area 0.72 ft2

Depth 0.23

Gutter Depression 0.05

Velocity 251 ft/s

Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.01.071.00]

8/28/2008 10:39:47 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1




Appendix C:

Retention Calculations
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| Site: Higley DB e
Location:  Higley Road y“qg o e aP &l
Description: Onsite Retention w7 ?g{v u";’ e

l Reference: Town of Gilbert Public Works and Engineering . %..ﬂf.%,; 43 e %8'&’:;?“ ,{"

Standards and Details
Drainage Area DAO1
l Ground Cover A (Acres) C (10yr) CxA
Roadway 1.03 0.75 0.77
Desert Landscape 0.16 0.58 0.09
I Totals 1.19 0.87
l Drainage Area DA02
Ground Cover A (Acres) C(10yr) CxA
I Roadway 0.93 0.75 0.70
Desert Landscape 0.46 0.58 0.27
I Totals 1.39 0.96
l Volume Required:
10-Year, 24-Hour Rainfall Depth (D) 2.29 Inches
I Total Area= 112,385 ft*
Total Area = 2.58 acre
l C Value = 0.71 weighted runoff coefficient
Vieq= DAC
l Vieq= 15,209  cu.ft
Vieq= 0.35 acre-feet
R:\Phoenix\Projects\AZE0810_Higley-DB\Technical\Drainage\Excel\Retention.xls AZTEC Engineering




Site: Higley DB
Location: Higley Road
Description: Onsite Retention

Standards and Details

Reference: Town of Gilbert Public Works and Engineering

Drainage Area DA-03

Ground Cover A (Acres) C (10yr) CxA
Roadway 0.82 0.75 0.62
Desert Landscape 0.20 0.58 0.12
Totals 1.02 0.73
10-Year, 24-Hour Rainfall Depth (D) 2.29 Inches
Total Area = 44 431 ft2

Total Area = 1.02 acre

C Value = 0.72 weighted runoff coefficient
Volume Required:
Vieq= DAC
Vieq= 6,077 cu.ft.
Vieq= 0.14 acre-feet
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Inlet Analysis for Interception and Carry-over flows
Wing (L) /1 Length Upstream
Location Grate Scupper i After 20% Carry-over Qb Q Generated Qt Qi Qb
Name Inlet Type Grate Dimensions Length | Clogging iInlet Type! Spread from (cfs) (cfs) (cfs) § (cfs) § (cfs)
CB-01 MAG 533 P-1-7/8x4 1.83'x3' 6 4.80 Continuous i 10.62 None 0.00 3.00 3.00 i 2.42 } 0.58
CB-02 MAG 206 None None 8 6.40 Continuous 12.68 CB-01 0.58 3.00 3.58 { 295 | 0.63
CB-03 MAG 533 P-1-7/8x4 1.83'x3' 6 4.80 Continuous 9.83 None 0.00 2.50 2.50 i 2.09 i 0.41
CB-04 Ex. MAG 531 None None 5.5 4.40 Continuous 5.52 None 0.00 0.70 0.70 { 0.69 { 0.01
CB-05 MAG 533 P-1-7/8x4 1.83'x3' 0 2.40 Sump 5.50 CB-04 0.01 1.80 1.81 ! 1.81 | 0.00




