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DRAINAGE STUDY PURPOSE

Mr. Kesler, the Owner of the Study Parcel had contracted to install 3’ x 3" rock filled wire basket tied
Gabions along the south side of the lower Branch of Galloway Wash (Wash) to protect his property
from severe erosion from the drainage in the Wash.

On February 18, he was issued a Stop Order by the Town of Carefree, stopping this work until a
permit for the erosion control measures could be issued. After discussion with Town officials, it was
decided that a study should be completed to determine the effect of the construction of the Gabions
on the hydrological capacity of the Wash.

The purpose of this study is to evaluate and determine the capacity change the installation of erosion
control measures will have, if any, on the existing wash as given on the Flood Control Maps of
Galloway Wash as shown on the FIRM Maps and administered by the MCFCD.

DESCRIPTION OF STUDY AREA

The study area is located in Lot 366 in the recorded subdivision of CAREFREE TOO. The
subdivision is located at Section 35, Township 6N, Range 4E ;G&SRB&M, See Figures 1 and 2. The
subdivision has been fully developed and all streets and roads are paved. The study area is an
approximately 200 foot long section of the Wash which lies within the Study Parcel, from the
private Foot Bridge downstream to the Wash Crossing over Mule Train Road, North of Carefree
Drive. The Parcel is located within the 100 year Flood Plain of Galloway Wash and the residential
home’s finished floor is raised above the 100 years Flood Plain elevation.

STUDY PROCEDURE

Background Data
This study was conducted using the following resources:
¢ NATIONAL FLOOD INSURANCE PROGRAM: FIRM FLOOD INSURANCE RATE
MAP, Panel 808 of 4350; Effective April 15, 1988 with Revisions through Dec. 3, 1993;
(Appendix C)
¢ FLOODPLAIN DELINIATION STUDY OF ANDORA HILS & GALLOWAY WASHES,
FCD 99-14, FLOOD CONTROL DISTRICT OF MARICOPA COUNTY, October 2000;
by JE Fuller Hydrology & Geomorphology, Inc: HEC-RAS Project Galloway Wash,
Prepared May 17, 2002; pages 160-188; (Appendix D)

Site Data

To establish the actual ground contours and profile of the Wash study area as of this date, a ground
survey was conducted by Bartholomew Engineering Inc., using the locations and the same elevation
data from these studies. The Gabions were plotted per the construction layout as provided by the
Owner and the Gabion contractor, Maccaferri Inc. (Appendix A). The 100 year flood data was
provided from the aforementioned MCFCD Data.
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STUDY METHODOLGY

Once the survey data had been plotted to scale, the cross-sections of the Wash were plotted at 50 foot
intervals for this analysis. The cross-sections are shown of the attached Engineering Plans, page 2.

Using the MCFCD data for water elevations of the 100 year flood at each section of the Wash and
the stated flow quantities in cubic feet per second (CES) for each 50° section of the Wash between
the existing Foot Bridge and the Mule Train Road Crossing, the Gabions Installation was analyzed to
determine the channel capacity with the Gabions added. This analysis was based on the Manning
Formula and the MCFCD channel data for Manning’s “n”. The results of these calculations are
shown in Table 1.

[n addition to the existing conditions analyzed in Table 1, the study was also analyzed using the
MCEFCD- JE FULLER Study water flow areas, wetted perimeters, slopes and “n” factors for
comparison. This analysis was also based on the Manning Formula. The results of this analysis are
shown in Table 2.

Table 3 compares the results of the two analyses in order to determine the relationship between the
existing Wash conditions and the MCFCD data for the 100-year flood conditions.

RESULTS OF THE CHANNEL ANALYSIS

The comparison of the results shows that the existing conditions of the Wash, with the Gabions
added. compares very closely to the same channel analysis using the MCFCD study parameters. The
results of the two analysis show that the carrying capacity of the channel with the Gabions added,
having the same water depth as given in the MCFCD study, has the same or more capacity than the
100 year flood flow. Thus, the Channel can carry the MCFCD 100 year flood flow with the Gabions
at a lower water level elevation than given in the MCFCD study without impacting the carrying
capacity of the Wash Section. Table 3 shows the method of analysis for the existing condition is
very similar to the MCFCD 100 year flood study. The addition of the Gabions does not change the
hydraulic or hydrological conditions of the Wash or change the 100 year flood study parameters.

SUMMARY AND RECOMMENDATIONS

Based upon this study the Gabions Erosion Protection can be constructed as shown on the attached
plan and proposed by the Property owner without further studies or channel analysis by MCFCD.

[t is, therefore, recommended that the Owner be granted a permit for the Gabions construction. No
further studies should be required by the owner for the erosion protections effect on the Wash
capacity or water level for a 100 year flood event.
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KESLER CHANNEL CALCULATIONS TABLE 1
JOB NO. 080203
DATE: 03/12/08

BY: RFB File No. = 080203ChannelCalcs.xls
CHANNEL SECTION CALCULATIONS FOR GABION INSTALLATION - SOUTH BANK - LOWER GALLOWAY WASH R.S. 3.504 TO 3.5428
Use Mannings Equation : V, fps.=(1.49/n) ( RLW (S > n = 0.41 for channel section/ MCFCD Wash Capacity
With Gabions
MCFCD Manning's
Section Sta. | River Sta. n Depth A WP R=A/WP S (R).667 (S).50 Vv Q=VA Q-mcfcd
0+00 3.504 0.041 4.09 205 96.2 2.13 0.0224 1.66 0.15 9.01 1847 1840 |Foot Bridge
0+50 3.514 0.041 3.76 162.56 64.77 2.51 0.0262 1.85 0.16 10.87 1767 1750
1+00 3.5229 0.041 3.66 212.15 82.87 2.56 0.0154 1.87 0.12 8.44 1791 1750
1+50 3.5324 0.041 3.9 205.08 90.54 2.27 0.0336 1.73 0.18 11.49 2357 1750
2+00 3.5428 0.041 3.63 1771 64.49 2.75 0.0336 1.96 0.18 13.07 2314 1750
SOURCE OF DATA FLOOD CONTROL DISTRICT OF MARICOPA COUNTY-
FLOOD PLAIN DELINEATION STUDY OF ANDORA HILLS & GALLOWAY WASHES
FCD 99-14 BY JE FULLER -HYDROLOGY & GEOMORPHOLOGY INC. 4/12/02

RICHARD F.

\ o, BARTHPLOMEN
Nes?/21/0%




KESLER CHANNEL CALCULATIONS TABLE 2
Using Manning's Formuls with MCFCD Data for Crossections, Slopes, Areas, W.P. and n values

JOB NO. 080203 N

DATE: 03/26/08

BY: RFB File No. 080203ChannelCalcs.xIs
Water surface Water Distance upstream |Upstream slope |Flowing Area [W.P. "n" Values|Location / 100 year event
Sta R.S. Description Elevation Elevation at CL |Depth,ft. | to next Section ft. |fUft s.f. f. “n" R=A/WP |(R).667 (S).50 ) Q=VA MCFCD cfs
0+00 3.503 |Up Stream at Foot Bridge 2434.31 2430.15 4.16 58.08 0.028515152 303.42 295.54 0.0400 Channel 1.03 1.02 0.18 6.17 1873 1840
0+50 3.514 |50 feet Upstream of Foot bridge 2434.91 2431.69 3.22 42.24 0.038458333 235.41 114.92 | 0.0510 | Channel&@0B| 2.05 1.61 0.19 9.00 2119 1750
1400 3.522 "|100 feet Upstream of Foot bridge 2436.12 2432.53 3.60 52.8 0.015828 226.52 103.96 | 0.0400 Channel 2.18 1.68 0.13 7.88 1785 1750
131.68] 3.528 2436.61 2432.86 3.75 73.92 0.015827922 22297 99.57 0.0400 Channel 2.24 1.74 0.13 8.02 1789 1750
1+50 3.532_[150 feet Upstream of Foot bridge 2437.13 2433.50 3.63 52.8 0.034815062 223.30 100.54 | 0.0420 |Channel80B| 222 1.70 0.19 11:27 2517 1750
2+00 3.542  [200 feet Upstream of Foot bridge 2438.54 2435.24 3.30 305.6 0.034815082 224.20 103.17 0.0420 | Channel&OB 217 1.68 0.19 1.1 2491 1750
305.6| 3.562 2441.68 2439.11 2.57 179.52 0.034815062 227.90 114.00 [ 0.0420 | Channel&OB| 2.00 1.59 0.19 10.51 2395 1750

SOURCE OF DATA - HEC-RAS DATA INPUT & OUTPUT FILE : Galloway wash : Galloway project File galloway.prj- See attached Cover Page
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TABLE 3
KESLER CHANNEL CALCULATIONS COMPARISON OF CALCULATIONS - EXISTING CHANNEL AS OF 2008 (Table 1) and MCFCD STUDY - 2002 (ltaliczied)(Table 2) ~

JOB NO. 080203
DATE: 03/26/08

BY: RFB File No. 080203ChannelCalcs xIs
Water surface Water |Distance upstream |Upstream slope |Flowing Area W.P “n" Values|Location / 100 year event

Sta R.S Descniption Elevation Elevation at CL [Depth ft. | to next Section,ft fuft st ft “n°® R=A/WP [(R).887 (S).50 \ Q=VA MCFCD cfs
0+00 3.503 |Up Stream at Foot Bridge 2434.31 2430.22 4.08 50 0.02240000 205 96.2 0.0410 Channel 213 1.68 0.15 9.01 1847
0+00 3.503 _|Up Stream at Foot Bridge 2434.31 2430.15 4.16 58.08 0.026515152 303.42 295.54 0.0400 Channel 1.03 1.02 0.16 6.17 1873 1840
0+50 3.514 |50 feet Upstream of Foot Bridge 2434.91 2431.15 3.76 50 0.02620000 162.56 64.77 0.0410 [ Channel&0OB| 2.51 1.85 0.16 10.87 1767
0+50 3.514 |50 feet Upstream of Foot Bndge 2434.91 2431.69 3.22 42.24 0.036458333 23541 114.92 | 0.0510 |Channel&0B| 2.05 1.61 0.19 9.00 2119 1750
1+00 3.522 |100 feet Upstream of Foot Bridge 2436.12 2432.48 3.66 50 0.01540000 212.15 82.87 0.0410 Channel 2.56 1.87 0.12 8.44 1791
1+00 3.522 100 feet Upstream of Foot Bridge*| 2436.12 2432.53 3.59 52.8 0.015909 226.52 103.96 | 0.0400 Channel 2.18 1.68 0.13 7.90 1789 1750
1+50 3.532 |150 feet Upstream of FootBridge 2437.13 2433.23 3.8 50 0.03380000 205.08 90.54 0.0410 | Channel&OB 227 1.73 0.18 11.49 2357
1+50 3.532 | 150 feet Upstream of FootBridge* 2437.13 2433.50 3.63 52.8 0.034815062 223.30 100.54 | 0.0420 | Channel&0B| 2.22 1.70 0.19 11.27 2517 1750
2+00 3.542 1200 feet Upstream of Foot Bridge 2438.54 2434.91 3.83 50 0.03360000 177.10 64.49 0.0410 | Channel&0B 2.75 1.96 0.18 13.07 2314
2+00 3.542 1200 feet Upstream of Foot Bridge* 2438.54 2435.24 3.30 105.6 0.034815062 224.20 103.17 0.0420 | Channel&08B 2.17 1.68 0.19 114 2491 1750

* Value was interpolated from R.S.'s given in MCFCD Study

) 'rf\’r’rl047¢
b?]g

/ 120

:( u[ H(\

2 y
”’\”ned '-

LB
v

'/y




CAREFREE

PROJECT
\(LOCATION
CAREFREE
—_ DRIVE
N 4

Z

b o
D——

N7

=
(& N
o =
< o
LE’ @
<
Q
Ca ]
S—__ROAD z
a-

. TOM

VICINITY MAP
NTS

OWNER:

MR. AND MRS. HAROLD KESLER
P.0. BOX 5203

7840 E CAREFREE DRIVE

CAREFREE, ARIZONA 85377-5203
(480) 488-1484

APN —216-83-360

ENGINEER:

BARTHOLOMEW ENGINEERING INC.
PHYSICAL ADDRESS:

7518 EAST ELBOW BEND ROAD

SUITE B—1

CAREFREE, ARIZONA 85377

JOB NO. 080203

VICINITY MAP FIGURE 1 wr 0 s

KESLER RESDENGE WATONEY BIENIG, I
784) E. CAREFREE DRIVE, CAREFREE AZ v Crck AZ 8597 i 4804880681




Flood Control District of Maricopa County (FCDMC) - Unofficial Document
FCDMC does not guarantee the positional accuracy of the parcel lines. The parcel lines
are for illustration purposes only and are not intended to be used as a survey product.
Contours: 10' interval, NAVD88 vertical datum, captured 12/16/2000 through 2/21/2002, scale of capture 1"=500".
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Maccaferri Gabion Section View
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NOTES:
1. Gabion Mesh to ASTM A975.
2. Gabion Fill to ASTM D711
SECTION VIEW 21, Rock Size 4"108", D50 =6"
21.  Rock Unit Weight 157 pcf min.
2:2. Voids 30% max.
3. Maccaferri is not responsible for the Bearing
Capacity of the Soil.
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Title: Notice
Description: Maccaferri is not responsible for the drawings and the
calculations trasmitted, since they should be intended as
general design outlines and advice,aiming only to the best

Folder: use of the products.
Date: 2/22/2008

Description ‘ Rugness AIIo. hear stress Rck d50 Thickness Rockfill unit weTime C Shields

Vv
[Ib/ft2] [inch] [ft] [Ib/ft3] [h]
Fine sand 0.0200 0.07 Y
Sand and gravel 0.0200 0.32 Y
GabionMats 12" 0.0301 7.01 N 5.90 0.98 165.51 0.140
Gabions 36" 0.0301 10.45 N 11.80 3.28 165.51 0.140
Riprap/Rock wall 0.0400 6.28 N 15.74 0.98 165.51
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APPENDIX B

Maricopa County Parcel & MCFCD Maps
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Fi00a LONTrot DISTrICT OF Maricopa Lounty {(FLLML) - UNOITICial UOCUIMENt
This document cannot be used for floodplain determinations. Current studies, erosion setbacks and other factors may also affect
the floodplain status of the property. The information shown for pending floodplains are the best technical information available
at this time to determine the 100-year floodplain and are subject to change. To get an official floodplain determination, call the
"Contact" specified on the web page.
FCDMC does not guarantee the positional accuracy of the parcel lines. The parcel lines are for illustration purposes only and
and are not intended to be used as a survey product.
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"Contact" specified on the web page.
FCDMC does not guarantee the positional accuracy of the parcel lines. The parcel lines are for illustration purposes only and
and are not intended to be used as a survey product.
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APPENDIX C

National Flood Insurance Program; Flood Insurance Rate Map
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This map may incorporate approximate boundaries of ~ Coastal arrier

Resource System Units and /or Otherwise Protected Areas established
under the Coastal Barrier Improvement Act of 1930 (PL 101-591)

For community map revision history prior to countywide mapping. see
Section 6.0 of the Flood Insurance Study Report

JOINS PANEL 080;

For adjoining map panels and base map source see separately printed
Map Index.
MAP REPOSITORY

Refer to Repository Listing on Map Index

EFFECTIVE DATE OF
COUNTYWIDE FLOOD INSURANCE RATE MAP:
APRIL 15,1988

EFFECTIVE DATE(S) OF REVISION(S)TO THIS PANEL:
SEPTEMBER 29,1989, SEPTEMBER 4.1991, DECEMBER 3,1993

Map revised July 19,2001 to update corporate limits, to change base
flood elevations, to add base flood elevations, to add Special Flood Hazard
Areas, to change Special Flood Hazard Areas. to change zone designations.
to update map format, to add roads and road names. and 1O
incorporate previously issued Letters of Map Revision

To determine if flood insurance is available. contact an insurance agent of
callthe National Flood Insurance Program at (800) 638-6620.

APPROXIMATE SCALE IN FEET

500 0 500
e ——— )

« r‘*
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I
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FLOOD INSURANGE RATE MAP
MARICOPA COUNTY,

ARIZONA AND
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PANFI 808 NF 4350
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APPENDIX D

Floodplain Delineation Study of Andora Hills & Galloway Washes;
Prepared by JE Fuller Hydrology & Geomorphology Inc; May 17, 2002;
HEC-RAS Project Galloway Wash, pages 160-188
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galloway.rep

HEC-RAS September 1998 version 2.2
U.S. Army Corp of Engineers
Hydrologic Engineering Center
609 second Street, Suite D
pavis, California 95616-4687
(916) 756-1104

| X X XXXXXX XXXX XXXX XX XXXX
‘ X X X X X X X X X X
X X X X X X X X X
XOOKXXX XXXX X XXX XXXX XOOXXXX XXXX
X X X X X X X X X
X X X X X X X X X X
X X XXOXXXX XXXX X X X X XXXXX

PROJECT DATA

project Title: Galloway wash

Project File : galloway.prj

Run Date and Time: 5/17/2002 10:45:20 AM

Project in English units

Project Description:

Floodplain Delineation Study of Andora Hills & Galloway washes, FCD
99-14

Flood Control District of Maricopa County, October, 2000

JE Fuller

Hydrology & Geomorphology, Inc., Tempe Az.

PLAN DATA

Plan Title: Plan 01
Plan File : x:\projects\Agency\FCDMC\Galloway\HECRAS\ras with fema
comments\galloway.pOl

Geometry Title: Galloway wash
Geometry File : x:\projects\Agency\FCDMC\Galloway\HECRAS\ras with fema

comments\galloway.gOl

Flow Title : Galloway wash

Flow File . x:\projects\Agency\FCDMC\Galloway\HECRAS\ras with fema
comments\galloway.f01l

Plan Summary Information:

Number of: Cross Sections = 158 Mulitple Openings = 0
Culverts = i1 Inline weirs = 0
Bridges = 3
Computational Information
water surface calculation tolerance = 0.01
Critical depth calculaton tolerance = 0.01
Maximum number of interations = 20
Maximum difference tolerance = 0.3
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Left Sta Right Sta Flow Area W.P. % Conv. Hydr D.
velocity
ft) (fo (cfs) (sq ft) (ft) (fv)
(ft/s)
LB 9993.50 10001.56 190.69 24.16 10.14 10.36 3.00
7.89
10001.56 10009.62 249.26 25.88 8.06 13 .55 3.21
9.63
10009.62 10017.68 243.72 2553 8.06 13.25 3.17
9.55
100%7.68 10025.74 238.30 25.19 8.06 12.95 3712
9.4
10025.74 10033.80 232.86 24.84 8.06 12.66 3.08
9,37
10033.80 10041.86 227.50 24.50 8.06 12.36 3.04
9.29
%0041.86 RB 10049.92 170.02 20.81 8.30 9.24 2.58
17
10049.92 10090.65 250.24 63.22 40.78 13.60 155
3.96
%0880.65 10131.38 37.40 11.35 9.65 2.03 1.37

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 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.
Warnjng: 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.
warning: The parabolic search method failed to converge on critical depth. The
program will try the

cross section slice/secant method to find critical depth.
Note: Multiple critical depths were found at this Tocation. The critical depth
with the Towest, valid,

energy was used.

CROSS SECTION RIVER: Galloway
REACH: Reach 6 RS: 3.493~
INPUT
Description:
Station Elevation Data num= 33
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9873.03 2434.66 9886.6 2432.48 9894.18 2432.75 9909.96 2433.02 9921.32 2432.65
9924 .88 2432.72 9928.09 2432.61 9946.89 2432.32 9985.31 2432.22 9990.67 2431.08

9991.52430.862 9997.91 2429.18 10013.2 2429.3110052.01 2429.6310055.84 2430.17
10059.25 2430.69 10072.6 2430.5310080.31 2430.5110087.02 2430.8310089.71 2430.22
10098.9 2428.310110.84 2430.0510126.94 2432.5710127.79 2432.710128.37 2432.77
10128.57 2432.7910137.49 2432.8610151.18 2433.2310151.76 2433.2410151.93-2433.24
10167.15 2433.2210171.44 2434.4310186.27 2438.33

Manning's n Vvalues num= 3
Sta n val Sta n val Sta n val
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9873.03 .06 9991.5 .0410059.25 .06
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9991.510059.25 57 57 60 i B .3

CROSS SECTION OUTPUT  Profile #Profile 1

Rigﬁg.og1ev (fv) 2432.79 Element Left OB Channel
v81028ad (ft) 0.99 wt. n-val. 0.060 0.040
W.S. Elev (ft) 2431.81 Reach Len. (ft) 57.00 57.00
%Egig.s. (ft) 2431.81 Flow Area (sq ft) 1.95 153.48
E.G. Slope (ft/ft) 0.019160 Area (sq ft) 1.95 153.48
é0%6§§1 (cfs) 1840.00 Flow (cfs) 3.89  1357.29
?Zg'ﬁ}dth (ft) 134.84 Top width (ft) 4.26 67.75
vg%égta'l (ft/s) 7.15  Avg. vel. (ft/s) 2.00 8.84
Max chl Dpth (ft) 3.51 Hydr. Depth (ft) 0.46 Bz _
Cony kA (cfs) 13293.1 cConv. (cfs) 28.1 9805.7
Eiﬁgtﬁ wtd. (ft) 57.46 wetted Per. (ft) 4.36 68.05
won oh E1 (ft) 2429.18  shear (1b/sq ft) 0.53 2.70
A1%ﬁgz 1.24 Stream Power (1b/ft s) 1.07 23.86
Fr2£g4Loss (ft) 1.01  cum Vvolume (acre-ft) 1.40 21.22
C %'EZLOSS Cfr) 0.01 cum SA (acres) 1.40 6.89

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

iterations. The

program selected the water surface that had the least amount of error
between computed

and assumed values.
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 depth, the calculated water surface came back below critical

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

critical depth.
CROSS SECTION OUTPUT profile #Profile 2

E.G. Elev (ft) 2433.26  Element Left OB Channel
Right OB
vel Head (ft) 1.13 wt. n-val. 0.040
0.060
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| W.S. Elev (ft) 2432.14 ~ Reach Len. (ft) 57.00 57.00

| c??iog.s. (ft) 2432.14 Flow Area (sq ft) 175.79

| E?g:4%1ope (ft/ft) 0.017022 Area (sq ft) 175.79
Q5$6i§1 (cfs) 1840.00 Flow (cfs) 1584.38
%ZS'Sﬁdth (ft) 103.25  Top width (ft) 67.75
Vg%'égta1 (ft/s) 7.82  Avg. vel. (ft/s) 9.01
Mai'gg1 ppth (ft) 3.84 Hydr. Depth (ft) 2.59
CO%Q§7Tota1 (cfs) 14102.9  conv. (cfs) 12143.7
&Zggiﬁ wtd. (ft) 57.28 wetted Per. (ft) 69.32
M?g.gﬁ E1 (ft) 2429.18 shear (1b/sq ft) 2.69
A1gﬁg3 1.18 Stream Power (1b/ft s) 24.29
FergaLoss (ft) 0.95 Cum volume (acre-ft) 0.76 21.21
C g.giLoss (fr) 0.03 Cum SA (acres) 0.71 6.89

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 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 5.
critical depth, the calculated water surface came back below critical

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

critical depth.

FLOW DISTRIBUTION OUTPUT profile #profile 1

Left Sta Right Sta Flow Area W.P. % conv. Hydr D.
velocity
(ft) (fo) (cfs) (sq ft) (fr) (ft)
(ft/s)
9988.81 9991.50 3.89 1.95 4.36 0.21 0.46
2.
gB 9991.50 10001.18 163.40 20.01 9.90 8.88 2.07
.16
10001.18 10010.86 236.80 24.78 9.68 12.87 2.56
9.56
%Og10.86 10020.54 224 .35 23.99 9.68 12.19 2.48
.35
%0250.54 10030.21 212 .41 23.22 9.68 11.54 2.40
%6820.21 10039.89 200.80 22.45 9.68 10.91 2.32
16039.89 10049.57 189.41 21.67 9.68 10.29 2.24
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8.74
10049.57 RB 10059.25 130.11 17.36 9.76 707 1.79

7.50
10059.25 10084 .65 113.92 31.15 25.41 6.19 1.23

10084 .65 10110.06 330.50 59.37 25.79 17.96 2.34
10110.06 10135.46 34.39 1131 12.17 1.87 0.94

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

program selected the water surface that had the least amount of error
between computed

and assumed values.
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.
Warn%ng: puring 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 1is not a valid subcritical answer. The program defaulted to
critical depth.

FLOW DISTRIBUTION OUTPUT  Profile #Profile 2

Left Sta Right Sta Flow Area W.P. % Cconv. Hydr D.
velocity

(fr) (ft) (cfs) (sq ft) (fr) (fr)
(ft/s)

LB 9991.50 10001.18 181.52 23.20 11.17 9.86 2.40

7.82

10001.18 10010.86 272.76 27.97 9.68 14.82 2.89

9.75

10010.86 10020.54 260.03 27.18 9.68 14.13 2.81

9.57

10020.54 10030.21 247.81 26.40 9.68 13.47 2.73

9.39

%0380.21 10039.89 235.88 25.63 9.68 12.82 2.65

%6839'89 10049.57 224.15 24.86 9.68 12.18 2.57

%6889.57 RB 10059.25 162.24 20.54 9.76 8.82 2.12

10059.25 10084.65 171.34 39.51 25.41 9.31 1.56

4.34

10084 .65 10110.06 84.28 19.89 1325 4.58 1.97

4.24

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 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
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warning: The parabolic search method failed to converge on critical depth. The

program will try the

cross section slice/secant method to find critical depth.

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

energy was used.

FLOW DISTRIBUTION OUTPUT Profile #Profile 2

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D.
velocity
(ft) (fr) (cfs) (sq ft) (fv) (ft)
(ft/s)
9908.49 9929.24 21.45 14.42 20.16 1.17 0.72
3933.24 9950.00 57.57 26.39 20.75 3.13 1.27
5é%8.oo 9970.75 49.27 24.03 20.75 2.68 1.16
5993.75 9991.50 38.55 20.95 21.26 2.10 1.01
&ésgggl.so 9999.69 180.44 29.16 9.08 9.81 3.56
89%3.69 10007 .88 215.51 31.12 8.19 11.71 3.80
g6857.88 10016.07 213.84 30.98 8.19 11.62 3.78
26836.07 10024.26 212.16 30.83 8.19 11.53 3.76
26834.26 10032 .45 210.54 30.69 8.19 11.44 3.75
8503 .45 10040.64 208.87 30.54 8.19 11.35 3.73
§6320.64 RB 10048.83  166.07 26.85 8.37 9.03 3.28
56328.83 10090.18 258.77 84.54 41.36 14.06 2.04
iéggo.ls 10131.53 6.96 2.45 1.34 0.38 1.83

warning: The parabolic search method failed to converge on critical depth. The
program will try the

cross section slice/secant method to find critical depth.

Note: Multiple critical depths were found at this Tlocation. The critical depth
with the Towest, valid,

energy was used.

BRIDGE RIVER: Galloway
REACH: Reach 6 RS: 3.503,

INPUT
Description: Private wooden foot br1dge
Distance from Upstream XS
Deck/Roadway width
weir Coefficient
Bridge Deck/Roadway Skew
Upstream Deck/ﬁoadway Coordinates

num=

Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
9990.39 2433.76 2432.49 10014.8 2433.8 2432.54 10040.3 2433.83 2432.38
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9887

| 10062
| 10122
\ 10144

! 10255

\3887

9984.
9993.

10179.
10206.
.58

.74
19
99
.01
.41
.01
16
99

Sta
.74

Sta L

El
2436.
2433.
2430.
2432.
2432.
2429.
2433,

2434

\  Bank Sta: Left

2442

10048.83 2432.01 2430.55

ev ) ''Sta
44 9894 .4
29" 9987.3
4710000. 86
0610071.94
3110133.22
4210160.37
9210186.73
.3110212.15
84—

(Manning's n values
n val

Sta
.06 9991.5

Right

9991.510048.83

1 Ineffective Flow
Sta R
10091.5210255.58

\{* i Left Levee

|
J

) 000000000000000000008

iy

¢

o7

9892

———

10112
10143
10163

9870

-’

EHEF?

\ Spil

9987.
10045.

10196.
10231.7

um=

39
21
47
48
.23
.38
.45
15

Sta

.39

Bank Sta:

Sta L

El
2436.
2435.
2433.
2430.
2431,
2430.
2433,
2433,
2440.

Left

9993.510049.92
Ineffective Flow
Sta R
10099.8610253.56
Left Levee

Elev
2436
Station=

Downstream Deck/Roadway
4

} Sta Hi Cord Lo Cord
v [ 9991.48 2433.72 2432.3610015.89 2433.78 2432.4210041.39
/' 10049.92 2431.91 2430.53

ev Sta
54 9880.32
46 9904.27
07 9991.48
4310049.92
7210120.58
4110148.75
4810164.02
8610200.25
0110242.36

Manning's n Vvalues
n val
.06 | 9993.5

Sta

Right

Elev
2436
Station=

ape

num=

num=

galloway.rep

~Upstream Bridge Cross Section Data @
/ Station Elevation Data
/ 2 Sta

num= 41
Elev ./ 'Sta
2435.52 9904.9
2433.37 9990.39
2430.5110042.78
2432.4310091.52
2432.9510134.13
2433.4210162.47
2434.2110192.43
2433.9 10213.3

—_—

num= 3 - T

n-val- Sta
.0410048.83

Coeff Contr.
e |
il

9990.39
Coordinates

Sta Hi Cord

Downstream Bridge Cross Section Data
Station Elevation Data

Sta
9870.

num= 3
Elev Sta

2436.31 9884.76

2434 .55 9914.51

Elev "Sta
2434.62 9927.76

Elev * gy
2432.98 9977.19

2433.76 9991.52432.618 9993.54

2430.610047.04
2432.4910111.87
2432.52 10143.2
2433.5310168.99
2434.1510203.17
2434.0210216.24

n val N>
.06/

Expan.
.3

Elevation= 2433.76

Lo Cord Sta

Elev Sta
2436.26 9884.83
2433.86 9926.31

2433.72 9993.52432.012, 9995.7

2431.9110052.56
2432.0210125.52
2431.8110153.29

2433.510179.26
2434 .1310204.94
2441.7610253.56

num= 3
n val] Sta
.04;0049.92

Coeff Contr.

o |
1

9991.48

Upstream Embankment side s1o?e
Downstream Embankment side slope
Maximum allowable submergence for weir flow
Elevation at which weir
y head used in spillway design
way height used in design

. Weir crest s

Tow begins

2431.4210067.03
2432.3210130.75
2432.9210159.82
2433.9810179.94
2435.1310207.26
2444.76

n val
.06

Expan.
3

Elevation= 2433.72

.95

L | | | A [
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0 horiz.
0 horiz.

2431.3710048.83
2431.9310114.86
2429.2810143.74
2433.5910175.88
2434.0810205.95
2434.3810236.16

Hi Cord Lo Cord
2433.75 2432.37

Elev, Sta
2436.35 9888.42
2433.02. 9944 .54
2430.1510040.96
243T.9510099.86

2429.810132.74
2433.28: 10162.1
2433.9710184.21
2435.5110220.78

Broad Crested

Elev
2433.25
2430.52
2432.01
2431.86
2429.35
2433.81
2434 .26
2437 .65

Elev
2435.85
2433.12
2430.39

2432.06

2429.09
2433.44
2433.94
2437.32

to 1.0 vertical
to 1.0 vertical
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Number of piers = 2
Pier Data
Pier Station Upstream= 10015 Downstream=10016.48
Upstream num= 2
width Elev width Elev
.67 2430 .67 2432.6
Downstream num= 2
width Elev width Elev
.67 2430 .67 2432.6
Pier Data
pPier Station Upstream=10039.55 pDownstream=10040.64
Upstream num= 2
width Elev width Elev
1.5 2430 1.5 2432.5
Downstream num= 2

width Elev width Elev
1.5 2430 1.5 2432.5

Number of Bridge Coefficient Sets = 1

Low Flow Methods and Data

Energy
Momentum cd = 2
Yarnell Kval = 1.25

selected Low Flow Methods = Highest Energy Answer

High Flow Method
Pressure and weir flow
Submerged Inlet Cd
Submerged Inlet + Outlet Cd
Max Low Cord

Inan
oo

Additional Bridge Parameters
Add Friction component to Momentum
Do not add wWeight 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 water surface

BRIDGE OUTPUT Profile #pProfile 1
Opening : Bridge #1

E.G. US. (ft) 2434 .88 Element Inside BR US
Inside BR DS
W.S. Us. (ft) 2434.31 = E.G. Elev (ft) 2434 .87
2434.70 ¢
Q Total (cfs) 1840.00 Ww.S. Elev (ft) 2434.31
2434.12d £5) (O
Q Bridge (cfs 737.42 Crit W.S. t 2434.16
2433.97 o ,
g\g;ir (cfs) 1102.58 Max chl ppth (ft) 3.84 7wt
g e Y g M
weir sta Lft (fO 9901.93  vel Total (ft/s) 6.06 LS
S il =
weir Sta Rgt (ft) 10091.52 Flow Area (sq ft) //503.42 !
317.88 L
gei; Submerg 0.25 Froude # chl 0.55
oD
Weir Max Depth (ft) 2.86 Specif Force (cu ft) 774.56
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80r\741:r212Top Rd (ft) 2432.01  Hydr Depth (ft) 1.66 L
i 1 Brs (R 2432.54 wW.p. Total (ft) 295.54
303é%%a EG (ft) 0.36 Conv. Total (cfs)
Delta ws (ft) 0.91 Top width (ft) 306.54
289.50
BR Open Area (sq ft) 94.50 Frctn Loss (ft)
BR Open Vel (ft/s) 7.80 C & E Loss (ft)
coef of Q Shear Total (lb/sq ft)
Br Sel Method Press/Weir  Power Total (1b/ft s)
Note: varnell answer is not valid if the water surface is above the low chord or |

if there is weir flow.

The yarnell answer has been disregarded.
Note: Momentum answer is not valid if the water surface is above the low chord or
if there is weir

flow. The momentum answer has been disregarded.
ﬁ?te: hThe downstream water surface is above the minimum elevation for pressure

ow. The

orifice equations were used for pressure flow.
warning: The parabolic search method failed to converge on critical depth. The
program will try the

cross section slice/secant method to find critical depth.
Note: For the cross section inside the bridge at the upstream end, the water
surface and energy

deTs have been projected from the upstream cross section. The selected bridge

modeling

method does not compute answers inside the bridge.
Note: Multiple critical depths were found at this location. The critical depth
with the lowest, valid,

energy was used.
warning: The parabolic search method failed to converge on critical depth. The
program will try the

cross section slice/secant method to find critical depth.
Note: For the cross section inside the bridge at the downstream end, the water
surface and energy

are based on critical depth over the weir.
Note: Multiple critical depths were found at this location. The critical depth
with the Towest, valid,

energy was used.

BRIDGE OUTPUT Profile #Profile 2
Opening : Bridge #1

E.G. US. (ft) 2434 .88 Element Inside BR US
Inside BR DS

W.S. US. (ft) 2434.32 E.G. Elev (ft) 2434 .88
2434.70

Q Total (cfs) 1840.00 W.S. Elev (ft) 2434 .32
2434.12

Q Bridge (cfs) 735.60 Crit wW.S. (ft) 2434.16
2433.97

Q Weir (cfs) 1104.40 Max Chl bDpth (ft) 3.85
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ié?i sta Lft (ft) 9901.92 vel Total (ft/s) 6.06

. Rgt (ft) 10091.52 Flow Area (sq ft) 303.82
31&é?8 Submerg 0.25 Froude # Chl 0.55

Sé?i Max Depth (ft) 2.87 Specif Force (cu ft) 774.75
80!\741:27T0p Rd (ft) 2432.01  Hydr pepth (ft) 1.67

e Bl prs (ft) 2432.54 w.p. Total (ft) 295.57
it e (ft) 0.35 conv. Total (cfs)

Delta ws (ft) 0.90 Top width (ft) 306.59
283é4gpen Area (sgq ft) 94.50 Frctn Loss (ft)

BR Open Vel (ft/s) 7.78 C & E Loss (ft)

Coef of Q Shear Total (lb/sq ft)

Br Sel Method Press/wWeir  Power Total (1b/ft s)

'

Note: varnell answer is not valid if the water surface is above the low chord or

if there is weir flow.

The yarnell answer has been disregarded.
Note: Momentum answer is not valid if the water surface is above the Tow chord or
if there is weir

flow. The momentum answer has been disregarded.
ﬁgte: hThe downstream water surface is above the minimum elevation for pressure

ow. The

orifice equations were used for pressure flow.
warning: The parabolic search method failed to converge on critical depth. The
program will try the

cross section slice/secant method to find critical depth.
Note: For the cross section inside the bridge at the upstream end, the water
surface and energy

a5t have been projected from the upstream cross section. The selected bridge

modeling

method does not compute answers inside the bridge.
Note: Multiple critical depths were found at this Tocation. The critical depth
with the lowest, valid,

energy was used.
warning: The parabolic search method failed to converge on critical depth. The
program will try the

cross section slice/secant method to find critical depth.
Note: For the cross section inside the bridge at the downstream end, the water
surface and energy

are based on critical depth over the weir.
Note: Multiple critical depths were found at this location. The critical depth
with the lowest, valid,

energy was used.

CROSS SECTION RIVER: Galloway
REACH: Reach 6 RS: 3.502
INPUT

Description: Private Foot Bridge
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This cross section is 2.6 feet downstream of
a private footbridge, no sqew adjustment is applied
Station Elevation Data num= 43
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
9870.39 2436.54 9880.32 2436.31 9884.76 2436.26 9884.83 2436.35 9888.42 2435.85
9892 .21 2435.46 9904.27 2434.55 9914.51 2433.86 9926.31 2433.02 9944.54 2433.12:
0987.47 2433.07 9991.48 2433.72 9993.52432.012 9995.7 2430.1510040.96 2430.39
10045 .48 2430.4310049.92 2431.9110052.56 2431.4210067.03 2431.9510099.86 2432.06
10112.23 2431.7210120.58 2432.0210125.52 2432.3210130.75 2429.810132.74 2429.09
10143.38 2430.4110148.75 2431.8110153.29 2432.92[10159.82 2433.28410162.1 2433.44 .
10163.45 2433.4810164.02 2433.510179.26 2433.9810179.94 2433.9710184.21 2433.94
10196.15 2433.8610200.25 2434.1310204.94 2435.1310207.26 2435.5110220.78 2437.32
10231.7 2440.0110242.36 2441.7610253.56 2444.76

Manning's n values num= 3
Sta n val Sta n val Sta n val
9870.39 .06 9993.5 .0410049.92 .06
Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9993.510049.92 52 50 50 .1 .3
Ineffective Flow num= 1

Sta L Sta R Elev
10099.8610253.56 2436
Left Levee Station= 9991.48 Elevation= 2433.72

CROSS SECTION OUTPUT Profile #Profile 1

Rigﬁg.og1ev (fo) 2434.52  Element Left OB Channel
Vel Head (ft) 1.11 wt. n-val. 0.060 0.040
Z(fi%ev (F) 2433.40 Reach Len. (ft) 52.00 50.00
C;;F4¥.S. (ft) 2433.40 Flow Area (sq ft) 1.15 170.43
§é§:2§1ope (ft/fo 0.013979 Area (sq ft) 1.15 170.43
898?231 (cfs) 1840.00 Flow (cfs) 2.20 1547.38
Igg.g;dth (fv) 169.74» Top Width (ft) 1.65 56.42
Ve;.ggta1 (ft/s) 7.45 Avg. vel. (ft/s) 1.92 9.08
Ma§.§21 Dpth (ft) 4.31 Hydr. Depth (ft) 0.70 3.02
%ggg:gTota1 (cfs) 15562.4  Conv. (cfs) 18.6 13087.5
L?B?SB wtd. (ft) 50.00 wetted Per. (ft) 2.16 57.34
Min Cch E1 (ft) 2430.15  shear (1b/sq ft) 0.46 2:59
A1gr3§2 1.29  Stream Power (1b/ft s) 0.89 23.55
Fr%%giLoss (fo) 0.81 cum volume (acre-ft) 1.40 21.41
C ﬁ.gsLoss (ft) 0.04 cum SA (acres) 1.40 6.96

warning: The energy equation could not be balanced within the specified number of
iterations. The
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program used critical depth for the water surface and continued on with the
calculations.
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.
Warnqng: 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.
warning: The parabolic search method failed to converge on critical depth. The
program will try the

cross section slice/secant method to find critical depth.
Note: Multiple critical depths were found at this Tocation. The critical depth
with the Towest, valid,

energy was used.

CROSS SECTION OUTPUT Profile #Profile 2

Rigﬁg.og1ev (fo) 2434.53 Element Left OB Channel
vel Head (ft) 1.12 wt. n-val. 0.040
wzg(.)zgmv (FO) 2433.41 Reach Len. (ft) 52.00 50.00
crit W.s. (ft) 2433.41 Flow Area (sq ft) 170.90
E?gﬁsgmpe (ft/ft) 0.014397 Area (sq ft) 170.90
Q7i62§1 (cfs) 1840.00 Flow (cfs) 1552.35 &~
wzrgé:\g%zdth (ft) 105.44 - Top width (ft) 56.42
Ve; 'ggm (ft/s) 7.50 Avg. vel. (ft/s) 9.084
Ma§.§g1 Dpth (ft) 4.32  Hydr. Depth (ft) 3.03
%gg¥:4Tota1 (cfs) 15335.0 conv. (cfs) | 12937.6
Length wtd. (ft) 50.00 wetted Per. (ft) 58.74
win ch £ (f©) 2430.15 shear (1b/sq ft) 2.61
A1%ﬁ§3 1.28 Stream Power (1b/ft s) 23.75
Fr2£%3Loss (fr) 0.78 cum volume (acre-ft) 0.76 21.41
et b (ft) 0.00 cum SA (acres) 0.71 6.96

O'zr’ca rord = 246,33 5F - clarnsl Zea (0. 50) D
Area +€ S.S. = 7¢.83 S.7F. =372/ 7 as5-S easto, —d3-0>

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 energy loss was greater than 1.0 ft (0.3 m). between the current and

previous cross . o . .
X 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
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critical depth, the calculated water surface came back below critical
depth. This indicates

that there 1is not a valid subcritical answer. The program defaulted to
critical depth.
warning: The parabolic search method failed to converge on critical depth. The
program will try the

cross section slice/secant method to find critical depth.
Note: Multiple critical depths were found at this location. The critical depth
with the Towest, valid,

energy was used.

FLOW DISTRIBUTION OUTPUT Profile #Profile 1

Left Sta Right Sta Flow Area W.P. % Cconv. Hydr D.
velocity
(ft) (fv) (cfs) (sq ft) (ft) (ft)
(ft/s)
9968.88 9993.50 2.20 1.15 2.16 0.12 0.70
1.92
LB 9993.50 10001.56 207.21 24.09 8.74 11.26 2.99
8.60
10001.56 10009.62 245.38 25.81 8.06 13.34 3.20
9.51
30039.62 10017.68 239.92 25.46 8.06 13.04 3.16
4
%Og17.68 10025.74 234.56 25.12 8.06 12.75 3.12
.34
50955.74 10033.80 229.20 24.77 8.06 12.46 3.07
16033.80 10041.86 223.91 24.43 8.06 12 .17 3.03
9.17
%0821.86 RB 10049.92 167.20 20.74 8.30 9.09 2357
%6889.92 10090.65 245.45 62.89 40.78 13.34 1.54
%6980.65 10131.38 44.96 12.53 9.21 2.44 1.36

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 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.

warnjng: 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.
warning: The parabolic search method failed to converge on critical depth. The
program will try the

cross section slice/secant method to find critical depth.
Note: Multiple critical depths were found at this Tlocation. The critical depth
with the Towest, valid,

energy was used.

FLOW DISTRIBUTION OUTPUT Profile #Profile 2
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gégi.SS 9987.25 76.11 22.24 12.69 4.35 1.76
Eé43987.25 9995.07 197.79 23,53 8.01 11.30 3.01
gég%.07 10002.89 281.52 28.80 7.82 16.09 3.68
%6882.89 10010.71 266.89 27.90 7.82 15.25 3.57
26810.71 10018.53 252.54 26.99 7.82 14.43 3.45
268g8.53 10026.35 238.52 26.08 7.82 13.63 3.33
26%36.35 10034.17 224.78 25.17 7.82 12.84 3.22
§68§4.17 RB 10041.99 156.67 20.50 8.05 8.95 2.62
26551.99 10065.54 10.95 5.02 712 0.63 0.72

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 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.
Warn%ng: puring 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 1is not a valid subcritical answer. The program defaulted to
critical depth.

,~ CROSS SECTION RIVER: Galloway v 2/, Bl -3, <
" REACH: Reach 6 RS: 3.514 . % T g : ST
i m— ‘,’”f/,l' )
INPUT - e
Description: .
Station Elevation Data num= 31
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
9 435.949925.72 2435.17% 9938.1 2434.24319938.33 2434.2119961.14 2433.82I

[219983.56 2432.4519986.74 2431.9410017.45 2431.8110031.89-2431.6
10036.47 2432.4 10043.8 2433.4310052.41 2433.8610071.98 2434.6410094.71 2433.94
10116.16 2433.5710121.03 2433.6610135.38 2434.2110154.81 2434.5810164.73 2434.83
10177.93 2435.210182.74 2433.1110188.15 2430.5910195.59 2433.0110203.07 2435.38
139228é2 %4%2.%410213.73 2435.2210222.91 2435.5510232.12 2435.91 10232.8 2435.91
. 435.87

Manning's n Vvalues num= 3
Sta n val Sta n val——Sta n val
9906.78 .06 9977.72 Q94"}99§§£§‘ .06
Bank Sta: Left Right Lengfﬁg? Left Channel Right Coeff Contr. Expan.
9977.72 10043.8 49 50 52 = .3
Ineffective Flow  num= 1 - R —
Sta L Sta R Elev 2¢33 fo— ~ 2£33.43
10071.9810251.85 2436 i s SN I RN Wl e o
~— i it e
CROSS SECTION OUTPUT Profile #Profile 1 = N ] 3¢.72
3,49
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R1Sh$ Og]ev (ft) 2435.88  Element Left OB Channel
Ve1028ad (ft) 0.97 Wtf»n:Xil; Q"QEQ_/____Q#QgQ
W.S. Elev (ft) 2434.91 Reach Len. (ft) 49.00 50.00
cgiézg.s. (ft) 2434.91  Flow Area (sq ft) 47.58  187.83 ;.
E.G. Slope (ft/ft) 0.012483 Area (sq ft) 47 .58 187.83
é4$ozg1 (cfs) 1750.00 Flow (cfs) 129.77 1561.03
ng.&?dth (ft) 261.56 Top width (ft) 48.58 66.08
vel ‘Total (ft/s) 6.75 Avg. vel. (ft/s) 2.73 8.31
Mag 231 ppth (ft) 4.32 Hydr. Depth (ft) 0.98 2.84
conv. Tota1 (cfs) 15663.3 cConv. (cfs) 1161.5 13971.9
nggtﬁ wtd. (ft) 50.10 wetted Per. (fo) 48.63 66.29
win ¢h 1 CFO) 2431.69  shear (1b/sq ft) 0.76 2.21
A]ShSG 1.37 Stream Power (1b/ft s) 2.08 18.35
Frgfg4Loss (fv) 0.41 cum volume (acre-ft) 1.49 21.67
c ?;Loss (ft) 0.12 cum SA (acres) 1.49 7.04

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: Divided flow computed for this cross-section.
Warq1ng 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.
Warnjng: 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 lowest, valid,

water surface was used.

CROSS SECTION OUTPUT  Profile #Profile 2

E.G. Elev (ft) 2435.88 Element Left OB Channel
Right OB ~ :
Vel Head (ft) 0.97 Wt. n-val. /0.060 | 0.040
0.060 s ° p
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W.S. Elev (ft) 2434.91 Reach Len. (ft) 49.00 50.00
52.00 e e ——

crit W.s. (ft) 2434.91 Flow Area (sq ft) 47.58 187.83.
23.90 -

E.G. Slope (ft/ft) 0.012483 Area (sq ft) 47 .58 187.83

144.70

Q Total (cfs) 1750.00 Flow (cfs) 129.77 1561.03
59.19

Top width (ft) 261.56 Top width (ft) 48.58 66.08

146.90 '

Vel Total (ft/s) 6.75) Avg. vel. (ft/s) 2.72 8.31
2.48 S~

Max Cchl Dpth (ft) 4.32  Hydr. Depth (ft) 0.98 2.84
0.85

Conv. Total (cfs) 15663.3  cConv. (cfs) 1161.5 13971.9
529.8 ; —

Length wtd. (ft) 50.10 wetted Per. (ft) 48.63 .66.29
28.21 il S’

Min ch E1 (ft) 2431.69 shear (1b/sq ft) 0.76 2.21
0.66

Alpha 1.37 sStream power (1b/ft s) 2.08 18.35
1.64

Frctn Loss (ft) 0.41 Ccum volume (acre-ft) 0.85 21.67
1:11

C 8 ggLoss (fo) 0.12 cum SA (acres) 0.80 7.04

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: Divided flow computed for this cross-section.
War?ing: 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

section. This may indicate the need for additional cross sectjons.
Warn%ng: 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 lowest, valid,

water surface was used.

FLOW DISTRIBUTION OUTPUT Profile #Profile 1

Left Sta Right Sta Flow Area W.P. % conv. Hydr D.
velocity
(ft) (fv) (cfs) (sq ft) (fr) (ft)
(ft/s)
8920.97 9935.16 1.27 1.36 6.03 0.07 0.23
.93
3985.16 9949.34 21.96 10.59 14.20 1.26 0.75
9949.34 9963 .53 36.81 14.44 14.19 2.10 1.02
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5923.53 9977.72 69.73 21.19 14.20 3.98 1.49
Eé28977.72 9987.16 161.82 22.32 9.52 9.25 2.36
;§§;.16 9996.60 241.24 28.27 9.44 13.79 2.99
8932.60 10006.04 246.65 28.65 9.44 14.09 3.03
26866.04 10015.48 252.06 29.02 9.44 14.40 3.07
§68§5.48 10024.92 259.24 29.52 9.44 14.81 3.13
36824.92 10034.36 262.12 29.75 9.47 14.98 3.15
568%4.36 RB 10043.80 137.91 20.30 9.54 7.88 2.15
gbégB.BO 10085.41 59.19 23.90 28.21 3.38 0.85

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: Divided flow computed for this cross-section.
warqing: 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.
Warnqng: 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 lowest, valid,

water surface was used.

FLOW DISTRIBUTION OUTPUT  Profile #Profile 2

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D.
velocity
(ft) (ft) (cfs) (sq ft) (fr) (ft)
(ft/s)
8958.97 9935.16 1.27 1.36 6.03 0.07 0.23
9§85.16 9949.34 21.96 10.59 14.20 1.26 0.75
2.07
g9g9.34 9963.53 36.81 14.44 14.19 2.10 1.02
.55
2933.53 9977.72 69.73 21.19 14.20 3.98 1.49
%é29977.72 9987.16 161.82 22.32 9.52 9.25 2.36
25
g9§§.16 9996.60 241.24 28.27 9.44 13.79 2.99
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9996.60 10006.04 246.65 28.65 9.44 14.09 3.03
§68%6.04 10015.48 252.06 29.02 9.44 14.40 3.07
368§5.48 10024.92 259.24 29:52 9.44 14.81 3.13
36524.92 10034.36 262.12 29.75 9.47 14.98 3.15
268%4.36 RB 10043.80 137.91 20.30 9.54 7.88 2.15
§é§§3.80 10085.41 59.19 23.90 28.21 3.38 0.85

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: Divided flow computed for this cross-section.
war?ing: 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.
warn;ng: puring 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.

CROSS SECTION RIVER: Gaﬂoway
REACH: Reach 6 RS: 3.504
INPUT

Description: Private Foot Bridge
This cross section is 2.6 feet upstream of a
private footbridge, no sgew adjustment is applied
Station Elevation Data num= 41
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
9887.74 2436.44 9894.4 2435.52 9904.9 2434.62 9927.76 2432.98 9977.19 2433.25
9984.19 2433.29 9987.3 2433.37 9990.39 2433.76 9991.52432.618 9993.54 2430.52
9993.99 2430.4710000.86 2430.5110042.78 2430.610047.04 2431.3710048.83 2432.01
10062.01 2432.0610071.94 2432.4310091.52 2432.4910111.87 2431.9310114.86 2431.86
10122.41 2432.3110133.22 2432.9510134.13 2432.52 10143.2 2429.2810143.74 2429.35
10144.01 2429.4210160.37 2433.4210162.47 2433.5310168.99 2433.5910175.88 2433.81
10179.16 2433.9210186.73 2434.2110192.43 2434.1510203.17 2434.0810205.95 2434.26
}gggg.gg %223.;110212.15 2433.9 10213.3 2434.0210216.24 2434.3810236.16 2437.65
x .84

Manning's n values num= 3
Sta n val Sta n val Sta n val
9887.74 .06 9991.5 .0410048.83 .06
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9991.510048.83 10 10 10 il -3
Ineffective Flow num= 1
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Sta L StaR Elev

10091.5210255.58 2436
Left Levee Station= 9990.39 Elevation= 2433.76

CROSS SECTION OUTPUT profile #Profile 1

E.G. Elev (ft) 2434.88 Element Left OB Channel
Rigg% 82ad (fo 0.56 Wwt. n-val. 0.060 0.040
w?§?621ev (ft) 2434.31 Reach Len. (ft) 2.60 2.60
Cr%f63.s. (ft) 2433.84  Flow Area (sq ft) 85.61 210.05
E?g:821ope (ft/ft) 0.005907 Area (sq ft) 85.61 210.05
é7$6%§1 (cfs) 1840.00 Flow (cfs) 166.51  1407.89
igg'gidth (ft) 306.54 Top Width (ft) 82.34 57.33
$2$.$gta1 (ft/s) 4.81 Avg. Vel. (ft/s) 1.94 6.70
Ma§:§§1 ppth (ft) 5.03 Hydr. Depth (ft) 1.04 3.66
conv. Total (cfs) 23940.5 conv. (cfs) 2166.5 18318.2
Eggéiﬁ wtd. (ft) 2.60 wetted Per. (ft) 82.89 58.40
M?%.Zg El (ft) 2430.47 shear (1b/sq ft) 0.38 1.33
A12H;5 1.56 sStream Power (1b/ft s) 0.74 8.89
FrziggLoss (ft) cum volume (acre-ft) 1.42 21.44
C %.EQLOSS (fv) Ccum SA (acres) 1.42 6.97

warning: The parabolic search method failed to converge on critical depth. The
program will try the

cross section slice/secant method to find critical depth.
Note: Multiple critical depths were found at this location. The critical depth
with the lowest, valid,

energy was used.

CROSS SECTION OUTPUT profile #Profile 2

EsG. Elev (ft) 2434.88 Element Left OB Channel
Right OB
V81028ad (fo) 0.56 Wt. n-val. 0.060 0.040
W.S. Elev (ft) 2434.32 Reach Len. (ft) 2.60 2.60
2.60
ngtgg.s. (fv) 2433.84 Flow Area (sq ft) 85.80 210.18
E.G:551ope (ft/ft) 0.005891 Area (sq ft) 85.80 210.18
275.58
36§ot§1 (cfs) 1840.00 Flow (cfs) 166.83 1407 .44
N4
Top width (ft) 306.59 Top width (ft) 82.37 57:33
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166.89

vel Total (ft/s) 4.80 Avg. vel. (ft/s) 1.94 6.70
Ma§'§§1 ppth (ft) 5.04 Hydr. Depth (ft) 1.04 3.67
Conv. Total (cfs) 23972.1 cConv. (cfs) 2173.5 18336.5
E:géig wtd. (ft) 2.60 wetted per. (ft) 82.92 58.40
in eh €] (ft) 2430.47  shear (1b/sq ft) 0.38 1.32
A1gr'1;5 1.56  stream power (1b/ft s) 0.74 8.86
FrgiﬁgLoss (ft) cum volume (acre-ft) 0.77 21.44
C g'gzLoss (fr) Cum SA (acres) 0.73 6.97

warning: The parabolic search method failed to converge on critical depth. The
program will try the

cross section slice/secant method to find critical depth.
Note: Multiple critical depths were found at this location. The critical depth
with the Towest, valid,

energy was used.

FLOW DISTRIBUTION OUTPUT profile #Profile 1

Left Sta Right Sta Flow Area W.P. % Cconv. Hydr D.
velocity
(fr) (fv) (cfs) (sq ft) (fv) (ft)
(ft/s)
2923.49 9929.24 21.39 14.38 20.13 1.16 0.72
9922.24 9950.00 57.48 26.34 20.75 3.12 1. 27
2.1
9980.00 9970.75 49.18 23.99 20.75 2.67 1.16
2.05
99;0.75 9991.50 38.47 20.90 21.26 2.09 1.01
1.84
g818991.50 9999.69 180.49 29.14 9.08 9.81 3.56
2933.69 10007.88 215.58 31.11 8.19 11.72 3.80
10007 . 88 10016.07 213.92 30.96 8.19 11.63 3.78
6.91
10016.07 10024.26 212.24 30.81 8.19 11.53 3.76
6.89
%02;4.26 10032.45 210.61 30.67 8.19 11.45 3.75
%6032.45 10040.64 208.94 30.53 8.19 11.36 3.73
.84
10040.64 RB 10048.83 166.10 26.83 8.37 9.03 3.28
6.19
%0828.83 10090.18 258.65 84.45 41.36 14.06 2.04
10090.18 10131.53 6.96 2.45 1.34 0.38 1.83
2.84
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galloway.rep
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 ) i
that there is not a valid subcritical answer. The program defaulted to

critical depth.

CROSS SECTION RIVER: Galloway
REACH: Reach 6 RS: 3.528
INPUT
Description:
Station Elevation Data num= 22
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9923.92 2438 9926.26 2437.71 9933.95 2437.18 9940.2 2436.85 9941.18 2436.86
9942 .73 2436.64 9944.75 2436.31 9961.44 2435.96 9964.39 2435.78 9987.25 2434.5
9994.32 2432.86 9994.51 2432.8610036.85 2433.4910041.99 2435.0310045.71 2436.01
10053.54 2437.4710069.87 2440.4710090.36 2437.5510092.77 2437.1210120.55 2437.03
10126.19 2437.1710159.74 2441.52

Manning's n values num= 3
Sta n val Sta n val Sta n val
9923.92 .06 9987.25 .0410041.99 .06
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9987.2510041.99 73 75 76 il .3

CROSS SECTION OUTPUT Profile #Profile 1

Rigﬁg.og1ev (fo) 2437.79  Element Left OB Channel
Vel Head (ft) 1.18 wt. n-val. 0.060 0.040
w?é?621ev (ft) 2436.61 Reach Len. (ft) 73.00 75.00
cZ?iog.s. (ft) 2436.61 Flow Area (sq ft) 44.01 + 178.96 - 222,97
E.g:0§1ope (ft/ft) 0.012343  Area (sq ft) 44.01 178.96
Qliég§1 (cfs) 1750.00 Flow (cfs) 120.34  1618.71
Tog.gldth (ft) 106.02 Top Width (ft) 44 .34 54.74
vel Total (ft/s) 7.68 Avg. vel. (ft/s) 2.73 9.05
:Mailéﬁ1 ppth (ft) 3.75 Hydr. Depth (ft) 0.99 3.27
Cogg?iTotaW (cfs) 15751.7  conv. (cfs) 1083.2  14570.0
Length wtd. (ft) 74.88 Wwetted Per. (ft) 44.41 1} 55.16 =99,57
Mié:éﬁ E1 (ft) 2432.86 shear (1b/sq ft) 0.76 2.50
Alpha 1.29 Stream Power (1b/ft s) 2.09 22.61
Fr%{ﬁSLoss (fr) 0.93 cum volume (acre-ft) 1.57 21.98
C g:gZLoss (fv) 0.06 Cum SA (acres) 1.57 7.15
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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 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: During the standard step iterations, when the assumed water surface was set

equal to o
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.

CROSS SECTION OUTPUT Profile #Profile 2

E.G. Elev (ft) 2437.79 Element Left OB Channel
Right OB
VS?Oggad (ft) 1.18 wt. n-val. 0.060 0.040
W.S. Elev (ft) 2436.61 Reach Len. (ft) 73.00 75.00
cZ?ioa.s. (ft) 2436.61 Flow Area (sq ft) 44.01 178.96
E.g:0§1ope (ft/fv) 0.012343 Area (sq ft) 44.01 178.96
Q ?6251 (cfs) 1750.00 Flow (cfs) 120.34  1618.71
ng'a?dth (ft) 106.02 Top width (ft) 44 .34 54.74
ve?'?gta1 (ft/s) 7.68 Avg. vel. (ft/s) 2.73 9.05
Mag:%§1 Dpth (ft) 3.75 Hydr. Depth (ft) 0.99 3.27
conv. Total (cfs) 15751.7 conv. (cfs) 1083.2 14570.0
Le33§§ wtd. (ft) 74.88 wetted Per. (ft) 44.411 55.16
Min Ch E1 (ft) 2432.86 Shear (1b/sq ft) 0.76 2.50
A13634 1.29 stream Power (1b/ft s) 2.09 22.61
Fr%f%sLoss (ft) 0.93 cum Volume (acre-ft) 0.92 21.98
C %'E:Loss (fo) 0.06 Cum SA (acres) 0.88 7.15

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 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.
Warn%ng: 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
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that there 1is not a valid subcritical answer. The program defaulted to
critical depth.

FLOW DISTRIBUTION OUTPUT  Profile #profile 1

Left Sta Right Sta Flow Area W.P. % Cconv. Hydr D.
velocity

(ft) (fv) (cfs) (sq ft) (ft) (ft)
(ft/s)

298?.59 9949.25 1.89 1.84 6.37 0 I 1 0.29

9949.25 9961.92 10.28 6.69 12.67 0.59 0.53

1.54

396%.92 9974.58 32.07 13.24 12.69 1.83 1.05

.4

9974.58 9987.25 76.11 22.24 12.69 4.35 1.76

3.42

LB 9987.25 9995.07 197.79 23.53 8.01 11.30 3.01

8.41

9995.07 10002.89 281.52 28.80 7.82 16.09 3.68

977

10002.89 10010.71 266.89 27.90 7.82 15.25 3.57

9.57

10010.71 10018.53 252.54 26.99 7.82 14.43 3.45

9.36

10018.53 10026.35 238.52 26.08 7.82 13.63 3.33

9.15

10026.35 10034.17 224.78 25.17 7.82 12.84 3.22

8.93

10034.17 RB 10041.99 156.67 20.50 8.05 8.95 2.62

7.64

%0031.99 10065.54 10.95 5.02 7.12 0.63 0.72

.1

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 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.

FLOW DISTRIBUTION OUTPUT Profile #Profile 2

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D.
velocity

(ft) (fo (cfs) (sq ft) (fv) (ft)
(ft/s)

9936.59 9949.25 1.89 1.84 6.37 0.11 0.29

1.03

9939.25 9961.92 10.28 6.69 12.67 0.59 0.53

1.54

9961.92 9974.58 32.07 13.24 12.69 1.83 1.05
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galloway.rep

iterations. The

program used critical depth for the water surface and continued on with the
calculations.
warning: Divided flow computed for this cross-section.
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.
Warnqng: 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 Tocation. The critical depth
with the lowest, valid,

water surface was used.

FLOW DISTRIBUTION OUTPUT Profile #Profile 2

Left Sta Right Sta Flow Area W.P. % Cconv. Hydr D.
velocity
(ft) (ft) (cfs) (sq ft) (ft) (fo)
(ft/s)
LB 9960.00 9972.14 237.65 29.61 14.55 13.58 2.44
8.03
3972.14 9984.29 273.78 29.98 12.14 15.64 2.47
13
9984.29 9996.43 267.96 29.59 12.14 15.31 2.44
9.05
9996.43 10008.57 263.73 29.31 12.14 15.07 2.41
9.00
10008.57 10020.71 265.21 29.41 12.14 15.15 2.42
9.02
10020.71 10032.86 267 .06 29.54 12.14 15.26 2.43
9.04
10032.86 RB 10045.00 174.62 23.74 13,31 9.98 1.96
7.35

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 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.
Warnéng: 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.

CROSS SECTION RIVER: Galloway
REACH: Reach 6 RS: 3.562
INPUT
Description:
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Station Elevation Data
Sta Elev Sta
9844.22 2442.16 9895.85

10002.23 2439.0910029.68
10049.91 2442.6410057.47

Manning's n values
Sta n val Sta
9844.22 .055 9963.31

Bank Sta: Left Right
9963.31 10040.9

CROSS SECTION OUTPUT

E.G. Elev (ft)
Right OB
vel Head (ft)
0.055
W.S. Elev (ft)
175.33
Crit wW.Ss. (ft)
6.75
E.G. Slope (ft/ft)
6.75
Q Total (cfs)
22.76
Top width (ft)
6.23
vel Total (ft/s)
3.37
Max Chl bppth (ft)
1.08
conv. Total (cfs)

185.2
Length wtd. (ft)
6.60

Min ch E1 (ft)
0.97

Alpha
3.25

Frctn Loss (ft)
2..37

C & E Loss (ft)
2.03

warning:

jterations. The

num=
Elev

galloway.rep
19

Sta Sta

Elev

Elev

Sta

Elev

2442 .21 9902.31 2442.11 9904.58 2442.08 9908.16 2442.01

9923.82 2441.85 9940.21 2440.95 9951.76 2440.27 9963.31 2439.94 9986.77 2439.11
2438.8710031.21 2438.9110031.31 2438.87 10040.9 2439.51
2445.3210057.54 2445.3510068.71 2447.02

num= 3
n val Sta n val
.04 10040.9 <055

Lengths: Left Channel
182.11

2442 .69
1.02
2441.68
2441.68
0.015112
1750.00
120.14
7.46
2.81
14235.6
178.53
2438.87
1.18
2.43
0.02

Right
178.3 175.33

Profile #Profile 1

Element
wt. n-val.
Reach Len. (ft)

Flow Area (sq ft)

Area (sq ft)

Flow (cfs)

Top width (ft)

Avg. Vvel. (ft/s)

Hydr. Depth (ft)

(cfs)

wetted pPer. (ft)

Shear (1b/sq ft)
Stream Power (lb/ft s)

conv.

Cum volume (acre-ft)

Cum SA (acres)

Coeff Contr.
i

Left OB
0.055
182.11
35.25
35.25
114.67
36.32
3.25
0.97
932.8
36.36
0.91
2.98
1.73
1.74

Expan.
=3

Channel 'Ci}?jﬁ
0.040) - odz
178.30
192.65
192.65

1612.57
77.59
8.37
2.48

13117.7
77.64 =
2.34
19.60
22.75

22) %

14, 8o

~————n e

7.42

The energy equation could not be balanced within the specified number of

program used critical depth for the water surface and continued on with the

calculations.

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.

critical depth.
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CROSS SECTION OUTPUT

galloway.rep

profile #Profile 2

E.G. Elev (ft) 2442.96  Element Left OB Channel
Right OB
vel Head (ft) 1.27 wt. n-val. 0.040
W.S. Elev (ft) 2441.69 Reach Len. (ft) 182.11 178.30
L E (F©) 2441.69 Flow Area (sq ft) 193.64
E.G. Slope (ft/ft) 0.018688 Area (sq ft) 193.64
Q Total (cfs) 1750.00 Flow (cfs) 1750.00
Top Width (ft) 77.59  Top width (ft) 77.59
vel Total (ft/s) 9.04 Avg. Vvel. (ft/s) 9.04
Max Ch1l ppth (ft) 2.82  Hydr. Depth (ft) 2.50
Conv. Total (cfs) 12801.5 conv. (cfs) 12801.5
Length wtd. (ft) 178.42 wetted Per. (ft) 81.56
Min ch ET (ft) 2438.87 Shear (1b/sq ft) 2.77
Alpha 1.00 sStream power (1b/ft s) 25.03
Frctn Loss (ft) 2.68 cum volume (acre-ft) 1.02 22 w1
C %.EjLoss (fv) 0.03 cCum SA (acres) 0.97 7.42

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 energy loss was greater than 1.0 ft (0.3 m). between the current and

previous cross 3 = 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

depth.

FLOW DISTRIBUTION OUTPUT

Left Sta
velocity

3.50
LB 9963.31

Right Sta
(fo)
9939.49
9963.31
9974.39

Profile #Profile 1

Flow
(cfs)
6.18
108.48
150.70

Area W.P.

(sq ft) (fo

4.29 12.52

30.96 23.84

21.41 11.09
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galloway.rep

3992.39 9985.48 205.06 2516 11.09 1,72 2 .32
gégg.48 9996.56 242.36 28.47 11.08 13.85 2,57
gégé.56 10007.65 246.46 28.76 11..09 14.08 2.59
56867.65 10018.73 259.10 29.63 11.08 14.81 2.67
§6518.73 10029.82 273.62 30.62 11.09 15.64 2.76
§6839.82 RB 10040.90 235.27 28.00 11.11 13.44 2453
§6820.90 10046.46 22.71 6.67 5.89 1.30 1.20
§6§36.46 10052.02 0.06 0.08 0.71 0.00 0.12

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

iterations. The L r ) )
program used critical depth for the water surface and continued on with the

calculations.
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: 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 ) o
that there 1is not a valid subcritical answer. The program defaulted to

critical depth.

FLOW DISTRIBUTION OUTPUT  Profile #pProfile 2

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D.
velocity
(fr) (fv) (cfs) (sq ft) GFt) (fv)
(ft/s) ,
5809963.31 9974.39 152.53 21.55 12.84 8.72 1.94
.08
39§4.39 9985.48 228.42 25.90 11.09 13.05 2.34
.82
9985.48 9996.56 269.73 28.61 11.08 15.41 2.58
9.43
9998.56 10007.65 274.28 28.90 11.09 15.67 2.61
9.4
30227.65 10018.73 288.27 29.77 11.08 16.47 2.69
10018.73 10029.82 304.34 30.76 11.09 17.39 2.78
9.89
§08%9.82 RB 10040.90 232.42 28.14 13.29 13.28 2.54

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 energy loss was greater than 1.0 ft (0.3 m). between the current and
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previous cross

section. This may indicate the need for additional cross sections.
Warnéng: puring the standard step iterations, when the assumed water surface was
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.

CROSS SECTION RIVER: Ga11oway
REACH: Reach 6 RS: 3.528
INPUT
Description:
Station Elevation Data num= 22
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9923.92 2438 9926.26 2437.71 9933.95 2437.18 9940.2 2436.85 9941.18 2436.86

9942.73 2436.64 9944.75 2436.31 9961.44 2435.96 9964.39 2435.78 9987.25 2434.5

9994 .32 2432.86 9994.51 2432.8610036.85 2433.4910041.99 2435.0310045.71 2436.01
10053.54 2437.4710069.87 2440.4710090.36 2437.5510092.77 2437.1210120.55 2437.03
10126.19 2437.1710159.74 2441.52

set

Manning's n values num= 3
Sta n val Sta n val Sta n val
9923.92 .06 9987.25 .0410041.99 .06
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9987.2510041.99 73 75 76 i | i3

CROSS SECTION OUTPUT Profile #Profile 1

RiSﬁg'O§1ev (fo) 2437.79  Element Left OB Chann
vel Head (ft) 1.18 wt. n-val. 0.060 0.0
Wt Elev (ft) 2436.61 Reach Len. (ft) 73.00 75
cZ?éog.s. (ft) 2436.61 Flow Area (sq ft) 44.01 178.
E.g:0§1ope (ft/fo) 0.012343  Area (sq ft) 44.01 178.
Q1§§§§1 (cfs) 1750.00 Flow (cfs) 120.34  1618.
Top width (ft) 106.02  Top width (ft) 44 .34 54.
Ve$.$gta1 (ft/s) 7.68 Avg. vel. (ft/s) 2.73 9.
Ma§:§§1 Dpth (ft) 3.75 Hydr. Depth (ft) 0.99 3
conv. Total (cfs) 15751.7  conv. (cfs) 1083.2 14570
Leﬁgiﬁ wtd. (ft) 74.88 wetted Per. (ft) 44.41 55.
Miz'%ﬁ E1 (ft) 2432.86  shear (1b/sq ft) 0.76 2.
A1g534 1.29 Stream Power (lb/ft s) 2.09 22.
Fr%%éiLoss (FE) 0.93 cum Volume (acre-ft) 1.57 21
C & E Loss (ft) 0.06 Cum SA (acres) 1.57 7.

2.00
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galloway.rep
29.30
29.53
29.75
26.92

9.14
9972.29
9.25
9983.71
9.29
9995.14
9.34
10006.57
8.08

2,.56
2.58
2.60
2.36

11.43
11.43
11.43
12.85

15.48
15.68
15.88
12.44

270.93
274.44
277.93
217.62

9983.71
9995.14
10006.57
RB 10018.00

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 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.
Warnéng: During the standard step iterations, when the assumed water surface was set
equal to
critical depth, the calculated water surface came back below critical
This indicates
that there is not a valid subcritical answer.
critical depth.
Note: Multiple critical depths were found at this location.
with the lowest, valid,
water surface was used.

depth.
The program defaulted to

The critical depth

RIVER: Galloway
RS: 3.596

CROSS SECTION
REACH: Reach 6

INPUT ) .
Description: 80th St. Alignment

Station Elevation Data num= 28
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
9823.68 2448.7 9835.61 2447.65 9837.21 2447.74 9846.67 2447.05 9864.91 2445.95
9882.89 2445.58 9891.94 2445.39 9892.78 2445.36 9893.5 2445.32 9897.61 2445.18
9928.53 2443.6 9960 2443.5 9960.05 2443.5 9975.08 2443.43 10000 2443.5
10036.53 2443.47 100452444 .85910046.04 2445.0310057.98 2446.8410078.08 2442.92
10078.98 2442.7410079.22 2442 .82 10085.5 2444.8410091.16 2447.6810099.22 2450.94
10100.86 2451.7610106.67 2453.5410113.72 2453.66
Manning's n values num= 3
Sta n val Sta n val Sta n val
9823.68 .055 9960 .04 10045 .055
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9960 10045 193.09 179.62 174.76 sl 3
Ineffective Flow num= 2
Sta L Sta R Elev Sta L Sta R Elev
9823.68 9945 244710057.9810113.72 2446.84
CROSS SECTION OUTPUT Profile #Profile 1
E.G. Elev (ft) 2446.74 Element Left OB Channel
Right OB
Vel Head (ft) 1.05 wt. n-val. 0.055 0.040
0.055
w.S.7g1ev (ft) 2445.69 Reach Len. (ft) 193.09 179.62
174.
Crit W.s. (ft) 2445.69  Flow Area (sq ft) 32.48 182.42
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E. é.zé1ope (ft/ft) 0.018789 Area (sq ft) 111.97 182.42
Q3¥oig1 (cfs) 1750.00 Flow (cfs) 201.37 1544 .16
Tog $1dth (f) 196.13  Top width (ft) 82.43 85.00
vé? iota1 (ft/s) 8.06 Avg. vel. (ft/s) 6.20 8.46
Ma§'8ﬁ1 ppth (ft) 2.95 Hydr. Depth (ft) 2.17 2,15
CogQ?lTotal (cfs) 12767.0 conv. (cfs) 1469.0 11265.2
Legéth wtd. (ft) 180.80 wetted Per. (ft) 15.00 85.11
M1n Ch ET (f© 2443.43 shear (1b/sq ft) 2.54 2.51
A1gh28 1.04 Stream pPower (1b/ft s) 15.75 21.28
FrgngLoss (fo) 3.04 Cum Volume (acre-ft) 2.06 23.52
c %'%sts (ft) 0.01 cum SA (acres) 2.00 7.75

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: Divided flow computed for this cross-section.
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.
Warnqng puring 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.

CROSS SECTION OUTPUT profile #Profile 2

Rigﬁg.og1ev (fo 2447.08 Element Left OB Channel
vel Head (ft) 1.17 wt. n-val. 0.040
¥?Z:7g1ev (fv) 2445.91 Reach Len. (ft) 193.09 179.62
Crit wW.Ss. (ft) 2445.91 Flow Area (sq ft) 201.18
E.G. Slope (ft/ft) 0.018364 Area (sq ft) 201.18
Q Total (cfs) 1750.00 Flow (cfs) 1750.00
Top width (ft) 85.00 Top width (ft) 85.00
vel Total (ft/s) 8.70 Avg. vel. (ft/s) 8.70
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Max Chl ppth (ft) 3.17  Hydr. Depth (ft) 2:37
Conv. Total (cfs) 12913.7 Conv. (cfs) 12913.7
Length wtd. (ft) 179.62 wetted Per. (ft) 88.57
Min ch ET (ft) 2443.43  shear (1b/sq ft) 2.60
Alpha 1.00 stream Power (1b/ft s) 22.65
FringLoss (ft) 3.33 cum volume (acre-ft) 1.02 23:56
C %'§4Loss (fo) 0.01 cum SA (acres) 0.97 T=T5

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 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.
Warnqng: buring 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 Tocation. The critical depth
with the lowest, valid,

water surface was used.

FLOW DISTRIBUTION OUTPUT profile #Profile 1

Left Sta Right Sta Flow Area W.P. % conv. Hydr D.
velocity
(fov) (ft) (cfs) (sq ft) (fo) (fr)
(ft/s) :

9932.74 9960.00 201.36 32.48 15.00 11.51 2.17

6.20

LB 9960.00 9972.14 232.28 26.93 12.14 13.27 2.22

8.63

3972.14 9984.29 237.65 27.30 12.14 13.58 2525
71

9984.29 9996.43 232.11 26.91 12.14 13.26 2522

8.62

9996.43 10008.57 228.08 26.63 12.14 13.03 2.19

8.56

10008.57 10020.71 229.49 26.73 12.14 13.11 2.20

8.58

%0020.71 10032.86 231.25 26.86 12.14 13.21 2.21
.61

10832.86 RB 10045.00 153.30 21.06 12.26 8.76 1.73

/3

10045.00 10058.74 4.48 2.21 5.45 0.26 0.41

2.03

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

program used critical depth for the water surface and continued on with the
calculations.
warning: Divided flow computed for this cross-section.
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.
Warn%ng: puring the standard step iterations, when the assumed water surface was set
equal to
R 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 Tocation. The critical depth
with the lowest, valid,

water surface was used.

FLOW DISTRIBUTION OUTPUT  Profile #Profile 2

Left Sta Right Sta Flow Area W.P. % Cconv. Hydr D.
velocity

(ft) (fo) (cfs) (sq ft) (fv) (ft)
(ft/s)

LB 9960.00 9972.14 237.65 29.61 14.55 13.58 2.44

8.03

997%.14 9984.29 273.78 29.98 12.14 15.64 2.47

9.1

3984.29 9996.43 267.96 29.59 12.14 15.31 2.44

.05

9988.43 10008.57 263.73 29.31 12.14 15.07 2.41

9.

10008.57 10020.71 265.21 29.41 12.14 15.15 2.42

9.02

10020.71 10032.86 267.06 29.54 12.14 15.26 2.43

9.04

10032.86 RB 10045.00 174.62 23.74 13.31 9.98 1.96

7.35

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 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: puring 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.

CROSS SECTION RIVER: Galloway
REACH: Reach 6 RS: 3.562
INPUT
Description:
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Station Elevation Data
Sta Elev Sta
9844.22 2442.16 9895.85
9923.82 2441.85 9940.21
10002.23 2439.0910029.68

galloway.rep
num= 1
Elev Sta Elev Sta Elev Sta Elev
2442 .21 9902.31 2442.11 9904.58 2442.08 9908.16 2442.01
2440.95 9951.76 2440.27 9963.31 2439.94 9986.77 2439.11
2438.8710031.21 2438.9110031.31 2438.87 10040.9 2439.51

10049.91 2442.6410057.47 2445.3210057.54 2445.3510068.71 2447.02

Manning's n values num= 3
Sta n val Sta n val Sta n val
9844 .22 .055 9963.31 .04 10040.9 .055
Bank Stggegegi 10048ht Lengthsi85e§§ Chigge; 1§§gg§ Coeff Con;r. Expgn.
CROSS SECTION OUTPUT Profile #pProfile 1
R1Shg og]ev (ft) 2442.69 Element Left OB Channel
vel Head (ft) 1.02 wt. n-val. 0.055 0.040
w050521ev (fv) 2441.68 Reach Len. (ft) 182.11 178.30
éZ?t3w S. (ft) 2441.68 Flow Area (sq ft) 35.25 192.65
E. g 7g"lope (ft/ft) 0.015112 Area (sq ft) 35.25 192.65
Q ?oia1 (cfs) 1750.00 Flow (cfs) 114.67 1612.57
ng'\z?dth (FO) 120.14  Top width (ft) 36.32 77.59
vel ‘Fotal (ft/s) 7.46  Avg. vel. (ft/s) 3.25 8.37
Mai 5;1 Dpth (ft) 2.81 Hydr. Depth (ft) 0.97 2.48
Co%v Total (cfs) 14235.6 conv. (cfs) 932.8 13117.7
L%ggtﬁ wtd. (ft) 178.53 wetted Per. (ft) 36.36 77 .64
win'ch ET (fF©) 2438.87  shear (1b/sq ft) 0.91 2.34
A1gr}§7 1.18 stream power (1b/ft s) 2.98 19.60
FrgfgSLoss (fo 2.43  cum volume (acre-ft) 1.73 22.75
u 0.02 cum SA (acres) 1.74 7.42

C & E Loss (ft)
2.03

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 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
This indicates
that there is not a valid subcritical answer.
critical depth.

depth.
The program defaulted to
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CROSS SECTION OUTPUT
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Profile #Profile 2

E.G. Elev (ft) 2442.96  Element Left OB Channel
R132¥ ggad (ft) 1.27 wt. n-val. 0.040
W.S. Elev (ft) 2441.69 Reach Len. (ft) 182.11 178.30
N5 (ft) 2441.69  Flow Area (sq ft) 193.64
E.G. Slope (ft/ft) 0.018688 Area (sq ft) 193.64
Q Total (cfs) 1750.00 Flow (cfs) 1750.00
Top width (ft) 77.59  Top width (ft) 77.59
vel Total (ft/s) 9.04 Avg. vel. (ft/s) 9.04
Max Ch1l Dpth (ft) 2.82 Hydr. Depth (ft) 2.50
Conv. Total (cfs) 12801.5 conv. (cfs) 12801.5
Length wtd. (ft) 178.42 wetted Per. (ft) 81.56
Min ch ET (ft) 2438.87 shear (1b/sq ft) 2 AT
Alpha 1.00 Stream pPower (1b/ft s) 25.03
Frctn Loss (ft) 2.68 cum volume (acre-ft) 1.02 22.75
Y 0.03 cCum SA (acres) 0.97 7.42

C &.E Loss (ft)
1.14

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

iterations. The . i i
program used critical depth for the water surface and continued on with the

calculations. .
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.
Warnqng: 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.

FLOW DISTRIBUTION OUTPUT  Profile #Profile 1

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D.
Vvelocity

(fv (fv) (cfs) (sq ft) (ft) (fv)
(ft/s)

9915.67 9939.49 6.18 4.29 12.52 0.35 0.34

1.44

3938.49 9963.31 108.48 30.96 23.84 6.20 1.30

LB 9963.31 9974.39 150.70 21.41 11.09 8.61 1.93
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5992.39 9985.48 205.06 25.76 11.09 11.72 2.32
gégg.48 9996.56 242.36 28.47 11.08 13.85 2.57
gégé.SG 10007 .65 246.46 28.76 11.09 14.08 2.59
26867.65 10018.73 259.10 29.63 11.08 14.81 2.67
§6318.73 10029.82 273.62 30.62 11.09 15.64 2.76
géggQ.SZ RB 10040.90 235.27 28.00 11.11 13.44 2.53
§6820.90 10046 .46 22.71 6.67 5.89 1.30 1.20
§6§26.46 10052.02 0.06 0.08 0.71 0.00 0.12

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

iterations. The n ) )
program used critical depth for the water surface and continued on with the

calculations.
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: 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 ) o
that there is not a valid subcritical answer. The program defaulted to

critical depth.
FLOW DISTRIBUTION OUTPUT Profile #Profile 2

Left Sta Right Sta Flow Area W.P. % Cconv. Hydr D.
velocity
(ft) (ft) (cfs) (sq ft) (fv) (ft)
CFt/s) :
5802963.31 9974.39 152.53 21.55 12.84 8.72 1.94
99;3.39 9985.48 228.42 25.90 11.09 13.05 2.34
8.
8985.48 9996.56 269.73 28.61 11.08 15.41 2.58
.43
9996.56 10007.65 274.28 28.90 11.09 15.67 2.61
9.49
10007.65 10018.73 288.27 29.77 11.08 16.47 2.69
9.68
50218.73 10029.82 304.34 30.76 11.09 17.39 2.78
.89
%03%9.82 RB 10040.90 232.42 28.14 13.29 13.28 2.54

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 energy loss was greater than 1.0 ft (0.3 m). between the current and
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