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APPENDIX E.1.: ROUGHNESS COEFFICIENT ESTIMATION 

The Manning's "n" value estimation is based upon an weighted average flow area 
method adopted by the Flood Control District of Maricopa County. This method is 
presented iia report by the U.S. Geological Survey entitled "Estimated Manning's 
Roughness Coefficients for Stream Channels and Flood Plains in Maricopa County, 

After review of the draft report the FCD requested that the "n" values be adjusted as 
follows: 

1. If the "n" value is under 0.030 then it is not changed 
2. If the "n" value is over 0.030 then it is to be rounded off to the nearest 0.005 

The values which can be found in the following tables show the base "n" value developed 
for each reach. The values in the HEC-RAS hydraulic models have been adjusted per 
number 2 above. 



GILA BEND 
Area Drainage Master Plan 

Manning's n-Value Report 
Reach Identification Map 

LEGEND 
I - WASH (P EACH I ~ R C A 7 l O N  

R h  A EACH IDDYTRCATION 

(HadnuWah) PROP(XSED NEW M E  

w!iw&L 
wash 



Main Wash - Bed Material 

Unnamed Wash No. 1 
(North of 1-8) 

Reach A 

Len Overbank -Looking Downstream 



Determination of Manning's Roughness Coefficients @ CDMC Method 

Project: Gila Bend Area Drainage Master Plan (FCD 99-18) 
Stream: Citrus Valley Wash (North) Reach A 

Photograph No.: 6-(18-21), Misc. Supplemental Photos: 
Section Description: Channel consists of gravel, L & ROB'S are firm soil 

CH vegetation of grass and small and medium brush, 
LOB and ROB are vegetated with grass 

Right Overbank 

0.025 I----- / no 0.025-0.032 I I I I I 
Firm Soil 0.029 0.028 0.028 0.029 

Channel Bed Material Fine Sand 0.023-,026 1 I I 1 1 I 
0.026-0.036 1 1 I 1 I 
0.028-0.035 1 0.030 

Cobble 0.030-0.050 1 1 ! 1 

11 I Moderate I 0.006-0.01 0 1 1 1 1 11 

Left Overbank Manning's n Adjustment 

0.012-0.01 8 

Channel Conditions 

I 

Effects of Obstructions 

Variations in the 
Channel Cross Section 

Area [ft2] 
%[decimal] 

I I Boulder I 0.040-0.070 1 I I I I 
Smooth 0.000 I 0.000 I I 0.000 I 0.000 

Main Channel 

Concrete 

nl 0.001-0.005 1 0.004 0.003 1 Degree of irregularity 

(light bank -A3) 
108 
0.24 

(left bank -Al) 
108 
0.24 

Minor 

(center 4 2 )  
240 
0.53 



Unnamed Wash No. 1' 
Reach A 

Maln Wash -Bad Material Main Wash - Looking Downstream 

Rlght OVerbanK - LooKing Downstream 



Determination of Manning's Roughness Coefficients by FCDMC Method 

Project: 
Stream: 

Photograph No.: 
Section Descri~tion: 

Gila Bend Area Drainage Master Plan (FCD 99-18) 
Citrus Valley Wash Reach A 
2-(17-20), Misc. Supplemental Photos: 
Channel consists of gravel wl some cobbles, L & R are 
firm soil, CH vegetation of grass and small brush, 
LOB and ROB are vegetated with grass 

Rough Sketch of Typical Channel Cross Section 

f l i\ H t .  I A 3  
\ 5 '  ' 26' 

\ 

Channel Conditions Manning's n Adjustment Left Overbank Main Channel Right Overbank 
(left bank -Al) I (center -A2) 1 (right bank -A3) 

Area [ft2] I 68 I 140 1 68 I 
% [decimal] 0.25 0.51 0.25 

I I I I I I 

Channel Bed Material 

Degree of lrregulan'ty 

Van'ations in the 
Channel Cross Section 

Sum (no-n4) 
x (46 of Area) 

Sum (left, right,center) 

Degree of Meandering 
Minor 

Appreciable 
Severe 

n=(nO+nl +nZ+n3+n4)m 

1 
m 1.15 

1.3 
0.034 

1 .OO 

0.044 

0.042 
0.010 

0.032 

0.043 
0.022 
0.044 
1 .OO 

0.048 
0.012 

1 .OO 



Maln Waah . Bed Material 

UnnarnM Wash No. 1 
RtsrhB 

Barn 

Right Ovsrbank. LooWng Downallearn 



Determination of Manning's Roughness Coefficients by FCDMC Method 

Project: Gila Bend Area Drainage Master Plan (FCD 99-18) 
Stream: CitrusValley Wash Reach B 

Photograph No.: 2-(13-16), Misc. Supplemental Photos: 2-12 
Section Description: Channel consists of gravel, L & ROB'S are firm soil 

CH vegetation of grass and small and medium brush, 
LOB and ROB are vegetated with medium brush 

Channel Bed Material 

Degree of Irregularity 

Effects of Obstructions 

Variations in the 
Channel Cross Section 

I I I I I I I I I 
& 

Sum (no-n4) 
x (% of Area) 

0.063 I 0.036 1 0.066 
0.016 0.01 8 0.017 

sum (lift, right,center) 

Degree of Meandering 
Minor 

Appreciable 
Severe 

n = (no + n l  + n2 + n3 + n4)m 

1 
m 1.15 

1.3 
0.048 

1 .OO 

0.050 0.039 

0.050 
1 .OO 1 .OO 



Unnamed Wash No. 1 
Reach C 

Maln Wash - Bad Matarial Maln Wash. I nnklnn I)0w~tm=rn 

Left Overbank - Lo~klng Down$tr~am Right Overbank- Looking Downstream 



Determination of Manning's Roughness Coefficients by FCDMC Method 

Project: 
Stream: 

Photograph No.: 
Section Description: 

Gila Bend Area Drainage Master Plan (FCD 99-78) 
Citrus Valley Wash Reach C 
2-(8-ll), Misc. Supplemental Photos: 
CH consists of coarse sand, L & ROB'S are firm soil 
CH vegetation of grass and small and medium brush, 
LOB and ROB are vegetated with grass and small brush 

Rough Sketch of Typical Channel Cross Section 

RL , A3 \ 8 ' / 

43l 

Channel Bed Material 

Effects of Obstructions 

Channel Cross Section 

Sum (no-n4) 
x (% of Area) 

Sum (left, right,center) 

Degree of Meandering 

0.039 0.048 0.035 

Minor 
Appreciable 

Severe 

1 
rn 1.15 

1.3 

1.00 

0.055 
0.018 

0.028 
0.009 
0.048 
1 .OO 

0.060 
0.020 

1 .OO 



Sauceda Wash (North of 1-8) 
Reach A 

?ft Overhank - Looking Downstream Rlght Overhank - Looking Downstream 



Determination of Manning's Roughness Coefficients by FCDMC Method 

CH vegetation of grass and small and medium brush, 
w/ a few trees, LOB and ROB is vegetated with small I 4' I 

Project: Gila Bend Area Drainage Master Plan (FCD 99-18) Rough Sketch of Typical Channel Cross Section 

Channel Bed Material 

Degree of Irregularity 

Effects of Obstructions 

Variations in the 
Channel Cross Section 

Stream: Sauceda Wash (North) Reach A 
Photograph No.: 6-(13.1517). Misc. Supplemental Photos: 

Section Description: CH consists of gravel, L 8 ROB'S are firm soil 

Degree of Meandering 

- 

4 I A r  h3 
\ 20' -+-F-+ + ----- 

- - --_7 n 4  



: h$:#"pf&\a 
I.. L i i ~ r .  

Sauceda Wash (North of 1-8) 
Reach B 

Main Wash -Bed Material 

Len Overbank - Looking Upstream Right Overbank - Looking Upstream 



Determination of Manning's Roughness Coefficients by FCDMC Method 

Project: Gila Bend Area Drainage Master Plan (FCD 99-18) Rough Sketch of Typical Channel Cross Section 

Channel 

Stream: Sauceda Wash (North) Reach B 
Photograph No.: 6-(12,14,16-17), Misc. Supplemental Photos: 

Section Description: CH consists of gravel. L & ROB'S are firm soil 
CH vegetation of grass and small brush. 
LOB and ROB are vegetated with grass and small brush 

Channel Conditions fl Right Overbank 

Bed Material 

A, , P-zbs 90 ' 

Rock Cut 
Firm Soil 

Fine Sand . . . . - - - . . - 
Coarse Sand 

- .  

(left bank -Al) 
32 

0.06 

(center -A2) 
450 
0.86 

iravel 
obble 

0.012-0.018 

(right bank -A3) 
32 

0.06 
Area [ft] 

% [decimal] 

~ - 

Smooth 
Degree of Irregularity Minor 

Moderate 
Severe 

Negligible 
Effects of Obstructions Minor 

Appreciable 

Concrete 

II I Severe 

t Small I Vegetation Medium 

A Large 
Very Large 

I 12rmAll.l 

Vanations in the 
Channel Cross Section 

Degree of Meandering 



Main Wash - Bed Materlal 

muwda Wesh 
Reach A 

Leq Overhank- Losking Down@etrm 

Main Wash - I nnkino nownatrasrn 

Right Overbqnk - Looking Downstream 



Determination of Manning's Roughness Coefficients by FCDMC Method 

Project: Gila Bend Area Drainage Master Plan (FCD 99-18) 
Stream: Sauceda Wash Reach A 

Photograph No.: 2-(4-7). Misc. Supplemental Photos: 
Section Description: CH consists of gravel wlcobbles, L 8 ROB'S are finn soil 

CH vegetation of small and medium brush wl few trees. 
LOB is vegetated with grass and small brush 

-- 

Channel Bed Material 



8auceda Wash 
Reach B 

Left Overbank - Loqklng Downstream Right Ovsrbank - Looklng Downstream 



Determination of  Manning's Roughness CoeMcients by FCDMC Method 

Project: Glla Bend Area Drainage Master Plan (FCD 99-18) Rough Sketch of Typical Channel Cross Section 
Stream: Sauceda Wash Reach B 

Photograph No.: 2-(1-3). 3-27. Misc. Supplemental Photos: 
Section Description: CH consists of gravel, L & ROB'S are fin soil 

CH vegetation of small and medium brush w/ few trees 
LOB is vegetated with grass and small brush 

Channel Bed Material 

Variations in the 



Sauceda Wash 
Reach C 

. -*q: 17 . ".:a ~: ! 

;<' L: '  . ;  ,; ,. - + : 4." e;r. +;: " .  ' : Ti- g .-...p:r-*-,, ;:- :. ;--. .: : 4;. $-<; U ! -  ~ =$'-.. . ,;. yk -:*; 
r3 . *  o-+$..fi .kc:..; .-,, * 

r " &&.. , z  :,,- ~ .. 8 . 

Left Overbank - Looking Downstream Right Overbank - Looklng Downstream 



Determination of Manning's Roughness Coefficients by FCDMC Method 

Project: Gila Bend Area Drainage Master Plan (FCD 99-18) 
Stream: Sauceda Wash Reach C 

Photograph No.: 3-(23-26), Misc. Supplemental Photos: 
Section Description: CH consists of gravel, L & ROB'S are firm soil wlcobbles 

CH vegetation of small and medium brush wl few trees 

Channel Bed Material 

Channel Cross Section 



Southern Pacific Railroad 
Reach A 

Left Overbank - N/A wgnr uveroanK - LooKlng upsueam 



Determination of Manning's Roughness Coefficients by FCDMC Method 

Project: Gila Bend Area Drainage Master Plan (FCD 99-18) . ,Rough.$etch of TypLcal Channel Cross Section 
Stream: Southern Pacific Railroad Reach A z 

Photograph No.: 7-(22,14-15) 
Section Description: CH & ROB are firm soil 

CH vegetation of small brush so 
ROB is vegetated with grass and small brush 

Channel Bed Material 

I Small 0.002-0.010 1 I I I 
Vegetation Medium I n3 0.01-0.025 1 

- - -- 0.010 0.010 0.010 i O'" I1 

Degree of Irregularity 

Effects of Obstructions 

Smooth 
Minor 

Moderate 
Severe 

Negligible 
Minor 

Appreciable 
Severe 

Variations in the 
Channel Cross Section 

I Severe 1 1.3 I I 
n=(nO+nl +n2+n3+n4)m 0.000 0.044 0.035 

0.000 
n l  0.001-0.005 

0.006-0.01 0 
0.01 1-0.020 
0.000-0.004 

n2 0.005-0.015 
0.020-0.030 
0.040-0.060 

Large 
Very Large 

Gradual 
Alternating (occasionally) 
Alternating (frequently) 

I I I I I I I I 

Sum (left, right,center) 1 I I I I 0.044 I 1 
Minor 1 1 .OO 1 .OO 1 . 0  11 

Sum (no-n4) 
x (% of Area) 

Degree of Meandering Appreciable 

0.000 

0.050-0.1 00 
0.000 

n4 0.001-0.005 
0.01 0-0.01 5 

0.044 I 0.044 I 0.044 
0.010 0.024 0.010 

m 1.15 I 1 ! 1 

0.002 

0.000 

0.000 

0.002 

0.000 

0.000 

0.002 

0.000 

0.000 

0.000 

0.000 

0.000 0.000 



Unnamed Wash No. 6 
Reach A 

Mall nnel - Bed Material Main Channel -Looking Downstream 

Left Overbank 
2 Right Overbank 



Determination of Manning's Roughness Coefficients by FCDMC Method 

Vegetation 

Variations in the 
Channel Cross Section 

Sum (no-n4) 
x (% of Area) 

Sum (left, right,center) 

Degree of Meandering 

Small 
Medium 
Large 

Vety Large 
Gradual 

Alternating (occasionally) 
Alternating (frequently) 

Minor 
Appreciable 

Severe 

0.002-0.01 0 
n3 0.01-0.025 

0.025-0.050 
0.050-0.100 

0.000 
n4 0.001-0.005 

0.010-0.015 

n=(nO+nl  +n2+n3+n4)m 

1 
m 1.15 

1.3 

0.005 

0.000 

0.033 

1 .OO 

0.015 

0.000 

0.045 

0.045 
0.014 

0.035 

0.015 

0.000 

0.045 
0.018 
0.045 
1 .OO 

0.015 

0.000 

0.007 

0.000 

0.046 
0.014 

1 .OO 



Unnamed Wash No. 6 
Reach B 

Main Channel - Bed Materlal Main Channel -Looking Downstream 

Left Overbank - Looklng Downstream Right Overbank - Looklng Downstream 



Determination of Manning's Roughness C o e f f i c i a y  FCDMC Method 

Vegetation 

Variations in the 
Channel Cross Section 

OUT,, (ICiIL, 1lgl il,GCilllCil, I I I I I "."UU I 

Minor 1 1 1 .OO 1 1 1.00 1 
Degree of Meandering Appreciable m 1.15 

co<rom I 1  I I I 

Small 
Medium 
Large 

Sum (no-n4) 
x (% of Area) 

c...- ,,..a -:-ha --.....-> 

Very Large 
Gradual 

Alternating (occasionally) 
Alternating (frequently) 

0.002-0.01 0 
n3 0.01-0.025 

0.025-0.050 

0.055 
0.018 

0.050-0.100 
0.000 

n4 0.001-0.005 
0.010-0.015 

0.010 

0.055 
0.019 
n ncc 

0.000 

0.035 
0.018 

0.025 

0.000 

0.025 

0.000 

0.025 
0.013 

0.000 0.000 



Len Overbank - Looking Downstream Right Overbank - Looking Downstream 



Determination of Manning's Roughness Coeffici a by FCDMC Methoc 

Project: Gila Bend Area Drainage Master Plan (FCD 99-18) Rough Sketch of Typical Channel Cross Section 

Stream: West Quilotosa Wash Reach C 
Photograph No.: 8-(9-12) 

Section Description: CH, L & ROB'S are firm soil 
CH vegetation of small & medium brush wlfew trees, 
LOB is vegetated with small and medium brush 

Channel Bed Material 

Degree of Irregularity 

Effects of Obstructions 

Variations in the 
Channel Cross Section 

Degree of Meandering 



Quilotosa Wash (North of 1-8) 
Reach A 

Main Wash -Looking Downstream 

,A 

m e f l  Overbank - Lookinq Downstream Right Overbank -Looking Downstrean 



Determination of Manning's Roughness Coefficients by FCDMC Method 

Project Gila Bend Area Drainage Master Plan (FCD 99-f8) 
Stream: Quilotosa Wash (North) Reach A 

Photograph No.: 6-(7,9-11). Misc. Supplemental Photos: 
Section Description: CH consists of gravel, L 8 ROB'S are firm soil 

CH vegetation of grass,small 8 medium brush w/ few trees 
LOB and ROB are vegetated with small 8 medium brush 

Channel Bed Material 

Degree of Irregularity 

Effects of Obstructions 

Variations in the 

Degree of Meandering 



Main Wash -Bed Material 

Quilotosa Wash (North of 1-8) 
Reach B 

oking Upstream 

!am Right Overbank - Looking Upstream 



Determination of Manning's Roughness Coefficients by FCDMC Method 

Project Gila Bend Area Drainage Master Plan (FCD 99-18) Rough Sketch of Typical Channel Cross Section 
Stream: Quilotosa Wash (North) Reach B I A t  PL A3 I L. .. . . . 

Photoara~h No.: 6-(6.8.10-11). Misc. Su~~lernental Photos: m 1 
Section  scription ion: CH Gnsists'if gravel, L &  ROB'S are firm soil 

CH vegetation of grass, small & medium brush 
LOB vegetated with grass and small bush 

Channel Bed Material 

Degree of Irregularity 

Effects of Obstructions 

Variations in the 
Channel Cross Section 



Oullotosa Wash 
Reach A 

Left Overbank -Looking Downstream 

Maln Wash - Bad Metarlel 

Right Overbank - LoaWqg Downstream 



Maln Waah . Bed MateriaJ Msln Wash - h0kln0 Downstream 

Lefl Overbank- Looklng Downstream 



Determination of Manning's Roughness Coefficients by FCDMC Method 

Project: Gila Bend Area Drainage Master Plan (FCD 99-18) Rough Sketch of Typical Channel Cross Section 
Stream: Quilotosa Wash Reach B I e- p,. # A s ,  

Photograph No.: 3-(19-22). Misc. Supplemental Photos: ---_ % '  -ud r 30- 
Section ~kscr i~t ion:  CH consists of gravel, L 8 ROB'S are firm soil wlcobbles 

CH vegetation of medium brush and a few trees 
LOB and ROB are vegetated with grass and small brush 

- 

Channel Conditions i Right Overbank 
(left bank -Al) (center 42) (right bank -A3) 

Area [@I 199 320 199 
Oh [decimal] 0.28 0.45 0.28 

Concrete 0.012-0.018 
. ..- 

Channel Bed Material 

Degree of Irregularity 

Effects of Obstructions 

Vegetation 

Variations in the 
Channel Cross Section 

Small 
Medium 
Large 

Very Large 
Gradual 

Alternating (occasionally) 
Alternating (frequently) 

0.002-0.01 0 
n3 0.01-0.025 

0.025-0.050 
0.050-0.100 

0.000 
n4 0.001-0.005 

0.0100.015 

0.005 

0.000 

0.060 

0.000 

0.005 

0.000 

0.000 

0.000 

0.060 

0.000 



Determination of Manning's Roughness Coefficients by FCDMC Method 

Project: Gila Bend Area Drainage Master Plan (FCD 99-18) Rough Sketch of Typical Channel Cross Section 
Stream: Quilotosa Wash Reach A I A\ Rz. b , 

Photoara~h No.: 3-(15-16). Misc. Supplemental Photos: 2s : I.0 s I -. 
Section ~;?s&i~tion: CH consists of wlcobbles. L & ROB'S are firm soil 

CH vegetation of grass and small brush w/ few trees \O 
LOB is lightly vegetated with small brush 

Channel Bed Material 

Degree of Irregularity 

Effects of Obstructions 

Variations in the 



Main Wash. Bed Materlal Main Wash -Looking Downstrean 

Right Overbank. Loaklng Downstream 



Determination of Manning's Roughness Coefficients by FCDMC Method 

Channel Conditions Manning's n Adjustment Left Overbank Main Channel Right Overbank 

I (left bank -Al) (center 42 )  1 (right bank -A3) 

Project: Gila Bend Area Drainage Master Plan (FCD 99-18) Rough Sketch of Typical Channel Cross Section 

Channel Bed Material 

Degree of Irregularity 

Stream: Quilotosa Wash Reach C 
Photograph No.: 5(11-14), Misc. Supplemental Photos: 

Section Description: CH consists of gravel. L & ROB'S are firm soil wlcobbles 
CH vegetation of small and medium brush wlfew trees 
LOB and ROB are vegetated with grass and small brush 

“ 3 ,  bz 
\S . 23 

. 

Vegetation 

Variations in the 
Channel Cross Section 

I severe I 1.3 I I I I I 
n=(nO+nl +nZ+n3+n4)m I 0.033 I I 0.052 I I 0.031 

Small 
Medium 
Large 

Sum (no-n4) 
x (36 of Area) 

Sum (lefi, right.center) 

Degree of Meandering 

Very Large 
Gradual 

Alternating (occasionally) 
Alternating (frequently) 

0.002-0.01 0 
n3 0.01-0.025 

0.025-0.050 

Minor 
Appreciable 

0.050-0.100 
0.000 

n4 0.001-0.005 
0.0100.015 

0.004 

1 
m 1.15 

0.000 

0.040 

. . 

1.00 

0.000 

0.000 

0.074 
0.016 

0.000 

0.050 

0.032 
0.018 
0.052 
1.00 

0.003 

0.000 0.000 

0.081 
0.018 

1.00 





Determination of Manning's Roughness Coefficients by FCDMC Method 

Channel Conditions Manning's n Adjustment Left Overbank Main Channel Right overbank' 
(left bank -Al) I (center 42) ((right bank -A3) 

Area [f?] I 1 I 1 25 1 50 1 10 1 

Project: Gila Bend Area Drainage Master Plan (FCD 99-18) Rough Sketch of Typical Channel Cross Section 

Channel Bed Material 

Degree of Irregularity 

Effects of Obstructions 

Stream: Gila Bend Canal Reach A 
Photograph No.: 7-(19-22) 

Section Description: CH & LOB'S are firm soil 
CH vegetation of grass and small b ~ s h  
LOB is vegetated with small and medium b ~ s h  

I I I I I I I 
Small 0.002-0.010 1 0.008 0.006 0.002 0.000 ! 

'iT- - 
50% 

. 

Vegetation I Medium I n3 0.01-0.025 1 I 1 I I 
Lame 0.025-0.050 1 

Variations in the 
Channel Cross Section 

Very Large 
Gradual 

Alternating (occasionally) 
Alternating (frequently) 

1 I I I I I I I ll 
Sum (left, right,center) 

Degree of Meandering 

Sum (nOn4) 
x (% of Area) 

0.050-0.100 

0.000 
n4 0.001-0.005 

0.010-0.015 

0.041 I 0.032 1 0.028 
0.012 0.019 0.003 

Minor 
Appreciable 

Severe 
n=(nO+nl +n2+r13+n4)m 

0.000 

1 
m 1.15 

1.3 
0.044 

0.000 

1 .OO 

0.034 

0.000 

- 

0.000 

0.000 

0.034 
1.00 

0.000 

1.00 



Unnamed Wash No. 2 
Rea ' A 

-- ~ 

,rbank- Looking Downstream Right Overbank - Looking Upstream 



Determination of Manning's Roughness Coefficients by FCDMC Method 

Project: Gila Bend Area Drainage Master Plan (FCD 99-18) 
Stream: Unnamed Wash No. 2 Reach A 

Photograph No.: 4-(17-19), Misc. Supplemental Photos: 
Section Description: CH consists of sand and gravel, L & ROB'S are firm soil 

CH vegetation of medium brush and large brush wlfew tre 
LOB and ROB are vegetated with small & medium brush 

Channel Bed Material 

Degree of irregularity 

Effects of Obstructions 

Variations in the 
Channel Cross Section 

Degree of Meandering 



Main Channel -Bed Material 

Unnamed Wash No. 2 West 
Reach A 

Main Channel -Looking Downstream 

~ 

Lefl Overbank Right Overbank 



Determination of Manning's Roughness Coefficients by FCDMC Method 

Project: Gila Bend Area Drainage Master Plan (FCD 99-18) Rough Sketch of Typical Channel Cross Section 
Stream: Unnamed Wash No. 2 West 

Photograph No.: 
Section Description: CH consists of firm soil wlgravel, LOB is firm soil 

CH vegetation of grass and small brush and medium 
LOB is vegetated with small & medium bush 

Channel Bed Material 

Variations in the 
Channel Cross Section 

egree of Meandering 





Determination of Manning's Roughness Coefficients by FCDMC Method 

Project: Gila Bend Area Drainage Master Plan (FCD 99-18) Rough Sketch of Typical Channel Cross Section 
Stream: Unnamed Wash No. 2 Reach B I R ,...--- 1- 

Photograph No.: 4-(20-23), Misc. supplemental Photos: 
, .- .. Section Description: CH consists of mixed sand and gravel, L & ROB'S are firm soil .. 

. ~ 

CH vegetation of medium and large brush wlfew trees 
LOB and ROB are vegetated with small & medium brush 

Channel Bed Material 

Degree of Meandering 



Unnamed Wash No. 2 
Reach C 

Main Wash - Bed Material Maln Wash - Lookina Downstream 

, . .. -. - -- - * 
' : i  . I.. & 

Left Overbank - Looking Downstream Right Overbank - Looking Downstream 



Determination of Manning's Roughness Coefficients by FCDMC Method 

Project: Gila Bend Area Drainage Master Plan (FCD 99-18) Rough Sketch of Typical Channel Cross Section 
Stream: Unnamed Wash No. 2 Reach C 

I A )  Pa 
Photograph No.: 4-(24-27), Misc. Supplemental Photos: 20 2 8  

Section Description: CH consists of gravel wlcobbles. L & ROB'S are firm soil wlcobbles '-1 

CH vegetation of medium and large brush wlfew trees 
LOB and ROB are vegetated with small & medium brush 

Channel Bed Material 

Degree of Irregularity 

Vanations in the 
Channel Cross Section 

sum (nu-n4) 
x (56 of Area) 

Sum (left, right,center) 

Degree of Meandering 
Minor 

Appreciable 
Severe 

0.043 0.068 

1 
rn 1.15 

1.3 
0.041 

1 .OO 

U.UYU 

0.027 
U.UJJ 

0.013 
0.068 
1.00 

U.UY I 

0.028 

1.00 



Mein Wash - Bed Matar 

Unnamad Wwh No. 2 
Reach D 

LsROverbank- Lwklng DDwnstresm (upper 



Determination of Manning's Roughness Coefficients by FCDMC Method 

Project: Gila Bend Area Drainage Master Plan (FCD 99-18) Rough Sketch of Typical Channel Cross Section 
Stream: Unnamed Wash No. 2 Reach D 

-.. 
6 ,  .-- .. .... -. -+ ha 

Photograph No.: 3-(4,6-8). Misc. Supplemental Photos: \S YO 
Section Description: CH consists of gravel wlwbbles, L 8 ROB'S are firm soil wlcobbles . . ~ .  

,---- 
CH vegetation of medium brush and few trees 
LOB and ROB are vegetated with small 8 medium brush 

Channel Bed Material 

Channel Cross Section 

Degree of Meandering 



Lefi Overbank - Looking Downstream Right Overbank - Looking Downstream 



Determination of Manning's Roughness Coefficients by FCDMC Method 

Project: Gila Bend Area Drainage Master Plan (FCD 99-18) Rough Sketch of Typical Channel Cross Section 
Stream: Unnamed Wash No. 3 Reach A 1 fi\ k-b . h-4 1 

.- - Photograph No.: 5-(1-4), Misc. Supplemental Photos: ~ 

Section Description: CH consists of gravel, L & ROB'S are firm soil wlcobbles .---- 

CH vegetation of medium & large brush wlfew trees, 
LOB is vegetated with small and medium brush . 

Channel Bed Material 

! 

I 
Degree of Irregularity 

Effects of Obstructions 

Variations in the 
Channel Cross Section 



Unnamed Wash No. 3 
Reach B 

hhin Wash. Red M d  Main Wash - Lookina Downstream 

Left Overbank - Looking Downstream Right Overbank - Looking Downstream 



Determination of Manning's Roughness Coefficients by FCDMC Method 

Variations in the 
Channel Cross Section 



Unnamed Wash No. 4 
Reach A 

Main Wash - Bed Mat-"-' 

I 
Main Wash - Looking Downstream 

Left Overbank - Looking Downstream Right Overbank - Looking Downstream 



Determination of Manning's Roughness Coefficients by FCDMC Method 

Project: Gila Bend Area Drainage Master Plan (FCD 99-18) Rough Sketch of Typical Channel Cross Section 
Stream: Unnamed Wash No. 4 Reach A 

Photograph No.: 4-(20-23). Misc. Supplemental Photos: I - 
Section Description: CH consists of gravel wlcobbles, L 8 ROB'S are firm soil wlcobbles 1. 

I CH vegetation of medium 8 large b ~ s h  wlfew trees. 
LOB is vegetated with small brush 

Channel Bed Material 

Degree of Irregularity 

Effects of Obstructions 

i 
I Channel Cross Section 

I Severe I 1.3 I I I I I 
n=(nO+nl+nZ+n3+n4)m 1 0.035 I I 0.055 I I 0.038 

Sum (no-n4) 
x (% of Area) 

Sum ( l e t  rightcenter) 

Degree of Meandering 
Minor 

Appreciable 
1 

rn 1.15 
1 .OO 

0.066 
0.019 

0,031 
0.013 
0.055 
1.00 

0.079 
0.022 

- 

1 .OO 



Unnamed Wash No. 4 
Reach B 

Main Wash - Bed Material Main Wash - Looking Downstream 

Left Overbank - Looking Downstream Right Overbank - Looking Downstream 



Determination of Manning's Roughness Coefficients by FCDMC Method 

Project: Gila Bend Area Drainage Master Plan (FCD 99-18) Rough Sketch of Typical Channel Cross Section 
Stream: Unnamed Wash No. 4 Reach B I fi, 

Photograph No.: 4-(5-8). Misc Supplemental Photos: - 
Section Description: CH consists of coarse sand. L & ROB'S are firm soil wlcobbles 

CH vegetation of grass, medium brush wlfew trees, 
LOB is vegetated with small and medium brush 

Channel Bed Material 

Channel Cross Section 

Degree of Meandering 



Interstate Highway (14) 
Reach A 

center or Borrow pit - LOOKlng soum center or Borrow pit - LooKing west 



Determination of Manning's Roughness Coefficients by FCDMC Method 

Project: Gila Bend Area Drainage Master Plan (FCD 99-18) Rough Sketch of Typical Channel Cross Section 
Stream: Interstate Highway Reach A I La- b\T I - . .  

Photograph No.: 9(6-9) I 

Section Description: CH 8 OB's are firm soil wlgravel 8 some cobbles cu, 
Sparce vegetation except in bottom of borrow pit. 
Where vegetation exists, mostly medium and large brush 

Channel Conditions 
(left bank -Al)  ( (center 42) I (right bank -A3) 

I I 100 1 I 

Channel Bed Material 

Degree of lrregulanty 

Variations in the 
Channel Cross Section 

Degree of Meandering 



Scott Avenue Wash 
Reach A 

Right Overbank - Looking Downstearn 



Determination of Manning's Roughness Coefficients by FCDMC Method 

Variations in the 
Channel Cross Section 



Scott Avenue Wash 
Reach B 

Left Overoenk - Looking Downstream 

- - 

okina Downstream 

m 
Right Overbank - Looking Downstream 



Determination of Manning's Roughness Coefficients by FCDMC Method 

Variations in the 
Channel Cross Section 

Degree of Meandering 



le!leJeyy peg - qss~ u!ew 



Determination of Manning's Roughness Coefficients by FCDMC Method 

Variations in the 

Degree of Meandering 



sand Tankwash 
Reash A 



Determination of Manning's Roughness Coefficients by FCDMC Method 

Project: Gila Bend Area Drainage Master Plan (FCD99-78) 
Stream: Sand Tank Wash Reach A 

Photograph No.: 5-(7-10). Misc. Supplemental Photos:5-(5-6) 
Section Description: CH consists of sand, L 8 ROB'S are firm soil 

CH vegetation of medium brush wla few trees, 

Channel Bed Material 

Degree of Meandering 

Vegetation 

Variations in the 
Channel Cross Section 

Small 
Medium 
Large 

Very Large 
Gradual 

Alternating (occasionally) 
Alternating (frequently) 

0.002-0.010 
n3 0.01-0.025 

0.025-0.050 
0.050-0.100 

0.000 
n4 0.001-0.005 

0.0100.015 

0.008 

0.000 

0.050 

0.000 

0.005 

0.000 

0.030 

0.000 

0.007 

0.000 



Sand Tank Wash 
Reach B 

Main Wash - Bed Material Main Wash - Looklng Oownstr 



Determination of Manning's Roughness Coefficients by FCDMC Method 

Project: Gila Bend Area Drainage Master Plan (FCD 99-18) 

Stream: Sand Tank Wash Reach B 
Photograph No.: 5-(19,21-23). Misc. Supplemental Photos:5-20 . ..~. . 

Section Description: CH consists of sand, L & ROB'S are firm soil 
CH vegetation of medium & large brush wlfew trees. 
LOB is vegetated with small and medium brush 

Channel Bed Material 

Degree of Meandering 



Sand Tank Wash 
Reach C 

Main Wash - Bed Material 

I 
Main Wash - Looking Downstream 

Left Overbank - Looking Downstream Right Overbank- Looking Downsfream 



Determination of Manning's Roughness Coefficients by FCDMC Method 

Project: Gila Bend Area Drainage Master Plan (FCD 99-18) 
Stream: Sand Tank Wash Reach C 

Photograph No.: %(I-4), Misc. Supplemental Photos: 
Section Description: CH consists of coarse sand, L & ROB'S are firm soil 

CH vegetation of medium b ~ s h  wlfew trees, 

Channel Bed Material 

Degree of Irregularity 

Effects of Obstructions 

Variations in the 

Degree of Meandering 



Sand Tank Wash 
Reach D 

I Main Wash - Looking Downstream 

Left Overbank - Looking Downstream 



Determination of Manning's Roughness Coefficients by FCDMC Method 

Project: Gila Bend Area Drainage Master Plan (FCD 99-18) Rough Sketch of Typical Channel Cross Section 
Stream: Sand Tank Wash Reach D I R a ,.-. \- R--.e Ra 

Photoara~h No.: 541-4). Misc. Sup~lemental Photos: -. 
20 30 I," 

Section ~;tscri~tion: CH consists of &rse sand, L & ROB'S are firm soil wlcobbles 
CH vegetation of medium & large brush wlfew trees, 
LOB is vegetated with small and medium brush 

Channel Bed Material 

Degree of Irregularity 

Effects of Obstructions 

Channel Cross Section 

t I severe I I I I I I 1.3 

n=(nO+nl+n2+n3+n4)m 1 0.045 I I 0.050 1 I 0.043 

Sum (no-n4) 
x (% of Area) 

Sum (left, rightcenter) 

Degree of Meandering 
Minor 

Appreciable 
. 

1 
m 1.15 . - 

1.00 

0.084 
0.016 

0.029 
0.018 
0.050 
1.00 

0.083 
0.016 

1.00 



Bender Wash 
Reach A 

Left Overbank - Looking Downstream Right Overbank - Looking Downstream 



Determination of Manning's Roughness Coefficients by FCDMC Method 

Project: Gila Bend Area Drainage Master Plan (FCD 99-18) Rough Sketch of Typical Channel Cross Section 
Stream: Bender Wash Reach A 

Photograph No.: 7-(12-15). Misc. Supplemental Photos: 
Section Description: CH consists of coarse sand, L & ROB'S are firm soil 

CH vegetation of medium 8 large brush wlfew trees, --. 
LOB is vegetated with small and medium brush 

Channel Bed Material 



Bender Wash 
Reach B 

:, 
- - 
in Wash -Lo 

Right Overbank - Looking Downstream 



Determination of Manning's Roughness Coefficients by FCDMC Method 

Project: Gila Bend Area Drainage Master Plan (FCD 99-18) Rough Sketch of Typical Channel Cross Section 
Stream: Bender Wash Reach B b\ . , h3 

Photograph No.: 7-(21-23), Misc. Supplemental Photos: 
Section DescriDtion: CH consists of firm soil. L & ROB'S are firm soil 

-b ' - /--- I 
CH vegetation of small& medium brush wla few trees. I I 
LOB iivegetated with small brush I I 

(ieft bank -Al)  ( (center 4 2 )  I (right bank -A3) 

Channel Bed Material 

Degree of Irregularity 

Variations in the 
Channel Cross Section 

Degree of Meandering 



Bender Wash 
Reach C 

Mai 

v*y: 
- .c i, 

Main Was 

Right Overhank - Looking Downstream 



Determination of Manning's Roughness Coefficients by FCDMC Method 

Project: Gila Bend Area Drainage Master Plan (FCD 99-18) Rough Sketch of Typical Channel Cross Section 
Stream: Bender Wash Reach C 

Photograph No.: 6-(2-5), Misc. Supplemental Photos: 
Section Description: CH consists of gravel, L & ROB'S are firm soil 

CH vegetation of small & medium bmsh wlfew trees, 
LOB is vegetated with small and medium brush 

Pi\ , A% , b.3 , 
15 '5 v 15 

Channel Bed Material 

Effects of Obstructions 

Variations in the 
Channel Cross Section 



Bender Wash 
Reach D 

;h - Laakina Downstream 

Right Overbank - Looking Downstream 



Determination of Manning's Roughness Coefficients by FCDMC Method 

Project: Gila Bend Area Drainage Master Plan (FCD99-18) 
Stream: Bender Wash Reach D 

Photograph No.: 7-(24-27), Misc. Supplemental Photos: 
Section Description: CH consists of firm soil wlcobbies, L & ROB'S are firm soil 

CH vegetation of small &medium brush wlfew trees, 
LOB is vegetated with small brush 

Channel Bed Material 

egree o rregu an y 

Channel Cross Section 

Sum (no-n4) 
x (% of Area) 

Sum (left, right,center) 

Degree of Meandering 

0.040 0.062 0.036 

Minor 
Appreciable 

Severe 

1 
m 1.15 

1.3 

1 .OO 

0.081 
0.029 

0.031 
0.009 
0.062 
1 .OO 

0.070 
0.025 

1 .OO 





a 
Bender Wash Plan: Bender Wash Main Channel FW Meth 1 8/12/2003 

River = Bender Wash Reach =Main Channel RS = 3.671 

840- ~ . 0 4 5 ~ : 0 6 ~ . 0 4 ~ 4  

839- 

1 

838- 

837- 
3 - - 
C 
0 .- + m > m 
z 

836- 

835- 

EG PF2 

WS PF 2 
.. 

EG PF 1 

WS PF 1 

Ground 

Bank Sta 

833 
9600 9800 10000 10200 10400 10600 10800 11000 11200 11400 

Station fftl 



Bender Wash Plan: Bender Wash Main Channel FW Meth 1 8/12/2003 
River = Bender Wash Reach = Main Channel RS = 3.588 

EG PF 2 

WS PF 2 
....... ........ 

Crit PF 2 

EG PF 1 

WS PF 1 
........ + ........ 

Crit PF 1 

Ground 

Bank Sta 

831.0- 

8 3 0 . 5 ~ , ~ ~ ~ ~ ~ ~ ~ l ~ . , , i , , , , i , , , ~ i , , , ~ ~ ~ ~ i  
9600 9800 10000 10200 10400 10600 10800 11 000 

Station (n) 



Bender Wash Plan: Bender Wash Main Channel FW Meth I 8/12/2003 
River = Bender Wash Reach = Main Channel RS = 3.495 1 

EG PF 1 

WS PF 1 
P 

Ground 
________ / Bank Sta 

( Encroachment 



Bender Wash Plan: Bender Wash Main Channel FW Meth 1 8/12/2003 
River = Bender Wash Reach = Main Channel RS = 3.409 

.. ..................... & 1 EGPFI  

Crit PF 2 

1 WSPFI  
+ ......... 

Crit PF I 
- 

Ground 

Bank Sta 

( Encroachment 

824.04 
8800 9000 9200 9400 9600 9800 10000 10200 10400 10600 

Station (fl) 



Bender Wash Plan: Bender Wash Main Channel FW Meth 1 8/12/2003 
River = Bender Wash Reach = Main Channel RS = 3.299 

826- 
1- .045 .06 .04 -j( 

EG PF 2 ------- 
EG PF 1 

f 
WS PF 2 

824- WS PF 1 
.---...- * ..----- 

Crit PF 2 
........ * -. 

Crit PF 1 
P 

Ground 
__C_ 

lnefi 

Bank Sta 

Encroachment 

814, 
7000 7500 8000 8500 9000 9500 10000 10500 I1000 

Station (n) 



Bender Wash Plan: Bender Wash Main Channel FW Meth 1 8/12/2003 
River = Bender Wash Reach = Main Channel RS = 3.224 

821 - 
b- ,045 ,.- .06 . 0 4 4  

Legend 
& 

EG PF 2 
. .. -. 

EG PF 1 

820- WS PF 2 

WS PF 1 
& -------. 

cnt PF 2 
* 

819- Crit PF 1 

Ground 

818 Bank Sta 

. .............. +.. Encroachment 

C - - 
C 
0 

817- 
2 
iii 

8161 

815 

814- 

813, , , . , , . . .  I , ,  

7000 7500 8000 8500 9000 9500 I0000 10500 

Station (ft) 



- 
Bender Wash Plan: Bender Wash Main Channel FW Meth 1 8/12/2003 

River = Bender Wash Reach = Main Channel RS = 3.122 

818- 
1- ,045 .06 .04-4 

Legend 

EG PF 1 
-.-.-.- + 

EG PF 2 

817- WS PF 1 

WS PF 2 
+ -------. 

Crit PF 1 
--------. & - 

Crit PF 2 
816- 

Ground 

Bank Sta 

815- Encroachment 
C - - 
6 .- - 
m 
2 
m 

814 

1 

J 

812 

. . , , , , , , , . . , , , , . , , ,  
8000 8500 9000 9500 10000 10500 11000 

Station (ft) 



Bender Wash Plan: Bender Wash Main Channel FW Meth 1 8/12/2003 
River = Bender Wash Reach = Main Channel RS = 3.024 

815- 

814- 

813- 

812- 

- s 
6 

811- 
9 
b) - 
W 

810- 

809 

808- 

1- ,045 .06 04-4 

Legend 
+ 

EG PF 2 

EG PF 1 

WS PF2 

WS PF 1 
+ -------. 

cnt PF I 
. . 1. 

Crit PF 2 

Ground 

Bank Sta 

Encroachment 

8 0 7 ~ . . . , , .  
8000 8500 9 0 0 0 " " " " " " '  9500 10000 10500 I1000 

Station (n) 



Bender Wash Plan: Bender Wash Main Channel FW Meth 1 8/12/2003 
River = Bender Wash Reach = Main Channel RS = 2.924 

813- 
.045 .06 t .0"4 

Legend 
6 

.. 
812- 

- 

.......... & ....... 
Crit PF 2 

.......... + .......... 
811- Crit PF 1 - 

A 

Bank Sta 

Encroachmen - 

Station (tt) 



Bender Wash Plan: Bender Wash Main Channel FW Meth 1 8/12/2003 
River = Bender Wash Reach = Main Channel RS = 2.837 1 

EG PF 1 

WS PF 1 
......... & ........ 

Crit PF 2 
........ + 

Crit PF t - 
Ground - 

lneff 

Bank Sta 

Encroachment 



Bender Wash Plan: Bender Wash Main Channel FW Meth 1 8/12/2003 
River = Bender Wash Reach = Main Channel RS = 2.724 1 

Legend 
-C 

EG PF 2 

WS PF 2 

EG PF 1 

WS PF 1 
* ......... 

Crit PF 1 

Ground 

/ Encroachment / I  

Station (ft) 



- 

Bender Wash Plan: Bender Wash Main Channel FW Meth 1 8/12/2003 
River = Bender Wash Reach = Main Channel RS = 2.644 

801 - 

800- 

799- 

- 798 
E. 
C 
0 .- - 
9 m 

797- 

796- 

795- 

794 

1 . 0 3 5  -- ,055 % .04-4 
Legend 

---- & 

EG PF 2 

WS PF 2 

EG PF 1 

WS PF 1 

Ground 

Bank Sta 

Encroachment 

8 

8800 9000 9200 9400 9600 9800 I0000 10200 10400 10600 

Station (ft) 



Bender Wash Plan: Bender Wash Main Channel FW Meth 1 8/12/2003 
River = Bender Wash Reach = Main Channel RS = 2.553 

,035 1' ,055 t .04 

* ........................................................................................................ A. 4 
EG PF 2 

WS PF 2 

EG PF 1 

WS PF 1 

Ground 

Bank Sta 

9000 9200 9400 9600 9800 10000 10200 10400 

Station (n) 



Bender Wash Plan: Bender Wash Main Channel FW Meth 1 8/12/2003 
River = Bender Wash Reach = Main Channel RS = 2.445 I 

Legend 

EG PF 2 

WS PF 2 -- - .- - 
EG PF 1 

WS PF 1 
.-.....- * -.....-. 

cnt PF 2 

Crit PF 1 

Ground 

Bank Sta 

Encroachment 





- 

Bender Wash Plan: Bender Wash Main Channel FW Meth 1 8/12/2003 
River = Bender Wash Reach =Main Channel RS = 2.274 

790- 
1-.035-4 1 - . 0 4 ~ 4  

5 
5 EG PF 1 

-I.-- C--- 

EG PF 2 

789- WS PF 1 

WS PF 2 
* -------. 

Crit PF 2 
--+ -- 

Crit PF 1 

-+ ------ Ground 

Bank Sta 

787 

- ... - - 
5 
' 786- 
> m 
i3 

785- 

784- 

783 

Encroachment 

7 8 2 ~ ~ , ~ , , ~ ~ ' ~ ' , ' ~ ~ ' . ' " '  
8000 8500 9000 9500 10000 10500 11000 

Station (R) 



7804 , , , . 
8000 8500 9000 9500 10000 10500 11000 

Station (ft) 

Bender Wash Plan: Bender Wash Main Channel FW Meth 1 8/12/2003 
River = Bender Wash Reach =Main Channel RS = 2.184 

790- 1-.035-~~+.04-4 5 

788- 

1 

5 & 

- 
WS PF 2 

---.-... * 
Crit PF 2 

+ - 
Crii PF 1 

Ground 

Bank Sta 

1 



Bender Wash Plan: Bender Wash Main Channel FW Meth 1 8/12/2003 
River = Bender Wash Reach = Main Channel RS = 2.089 

7 .035-'-05404 

......... 

........ * ........... 

Encroachment 

5 
C 
0 .- ................... - m > m 

Station (ft) I 



Bender Wash Plan: Bender Wash Main Channel FW Meth 1 8/12/2003 
River = Bender Wash Reach = Main Channel RS = 2.013 

784- 
1- ;035-#05+0( Legend 

EG PF 2 

EG PF I 

WS PF 2 

WS PF 1 
+ ------- 782- Crit PF 1 
* 

Crit PF 2 

Ground 

Bank Sta 
780- Encroachment 

- 
5 
C 
0 .- .. m 1 s 

778- 

Station (ft) I 



I - 

780 

- . 

F 
c 

$ 778 
m 

B 
Bank S& 

774 

1 



Bender Wash Plan: Bender Wash Main Channel FW Meth 1 8/12/2003 
River = Bender Wash Reach = Main Channel RS = 1.930 1 

EG PF 2 - 
WSPF2 

EG PF I 
* 

Crit PF 2 

WS PF 1 
-.------ + 

CrR PF 1 - - 
Ground 

I__ 
lneff 

Bank Sta 

Encroachment u 



- 
Bender Wash Plan: Bender Wash Main Channel FW Meth 1 8/12/2003 

River = Bender Wash Reach = Main Channel RS = 1.904 

a ,035-+ .035* .035-4 

.. ......-- 

Station (ft) 



- 
Bender Wash Plan: Bender Wash North Trib FW Meth 1 

River = RIVER-I Reach = Reach-I RS = 1.818 

841 - 
0 0 . 0 4 - 4  

EG PF 2 

WS PF 2 
840- EG PF 1 

WS PF 1 
... . ..& 

Crit PF 2 
..-+ .. 

Crit PF 1 

Ground 

Bank Sta 

Encroachment 

8 3 3 ~ ~ ~ 1 , , ~ , , , , , ~ , ' ' 1 . " ' 1  
9600 9800 I0000 10200 10400 10600 10800 

Station (ft) 



- 
Bender Wash Plan: Bender Wash North Trib FW Meth 1 

River = RIVER-1 Reach = Reach-I RS = 1.727 
I_ 

838- 
/c-- ,045 1- .06 'I- .04-4 

EG PF 2 
... 

EG PF 1 
....... ........... 

Crit PF 1 

836- WS PF 1 

WS PF 2 
.............. ...........-.. 

Crit PF 2 

Ground 

834- Bank Sta 

Encroachment 

- r 
C 
0 
F 832- 
5 m 
i3 

8301 

828- 

826 , 
9800 10000 10200 10400 10600 

Station (tt) 



Bender Wash Plan: Bender Wash North Trib FW Meth 1 
River = RIVER-1 Reach = Reach-I RS = 1.622 

1- ,045 .06- .04-4 

9400 9600 9800 I0000 10200 10400 10600 

Station ( f l )  







- 

Bender Wash Plan: Bender Wash North Trib FW Meth 1 
River = RIVER-1 Reach = Reach-I RS = 1.450 

826- 
1-.045 +.06+ .04-4 

Legend 
& 

EG PF 2 

WS PF 2 
.. .. - 

824- EG PF 1 

WS PF 1 

4 
Bank Sta 

822- Encroachment 

- 820- 
s 
C 
0 .- - m 
5 
i3 

818- 

816 

814- 

812- 
9400 9600 9800 10000 10200 10400 

Station (ft) 



Bender Wash Plan: Bender Wash North Trib FW Meth 1 
River = RIVER-1 Reach = Reach-1 RS = 1.358 

I - - 
I Ground 

/ Bank Sta 

/ Encroachment 

Station (ft) 





-3 

Bender Wash Plan: Bender Wash North Trib FW Meth 1 
River = RIVER-1 Reach = Reach-I RS = 1.267 

821 - 

820- 

819- 

- 
E. 
C 
0 .- +. 
? m 
iii 

818- 

817- 

1- 045 a 6 -.04+ 

EG PF 1 
* 

EG PF 2 

WS PF 1 

WS PF 2 

Ground 

Bank Sta 

8 1 6 ~ ~ ~ ~ ~ ~ ~ " ' " ' ~  
9400 9600 9800 10000 10200 10400 10600 

Station (ft) 



Bender Wash Plan: Bender Wash North Trib FW Meth 1 
River = RIVER-1 Reach = Reach-1 RS = 1.176 

1 - . 0 4 5 . 0 6 ~ . 0 4 - 4  
Legend 
4 

EG PF 2 

EG PF 1 

WSPF2 

WS PF 1 
......... ........ 

Crit PF 2 
............ + .............. 

Crit PF 1 

Ground 

Bank Sta 

Encroachment 

9400 9600 9800 10000 10200 10400 

Station (W 



807 9400 . . . . . . . . . . . . . . . . . . . . . . . . . .  9600 9800 10000 10200 10400 

Station (It) 



Bender Wash Plan: Bender Wash North Trib FW Meth 1 
River = RIVER-1 Reach = Reach-I RS = 1.000 

Legend 
+ 

EG PF 2 

WS PF 2 
4 -- 

Crit PF 2 
.. - ---- - -- . 

EG PF 1 

WS PF 1 
................ * ..... . 

Crit PF 1 

Ground 

Bank Sta 

Encroachment 

Station (ft) 



Bender Wash Plan: Bender Wash North Trib FW Meth 1 
River = RIVER-I Reach = Reach-1 RS = 0.987 



Bender Wash Plan: Bender Wash North Trib FW Meth 1 
River = RIVER-1 Reach = Reach-I RS = 0.925 

810- 
. 0 4 5 0 6 . 0 4 ~ ~  

Legend 

EG PF 2 

WS PF 2 
.. 

EG PF 1 

WS PF 1 

Ground 

Bank Sta 

Encroachment 

7984 , ' ' , 
9600 Q ~ o o ' " ' " " ' "  10000 10200 10400 10600 10800 

Station (R) 



Bender Wash Plan: Bender Wash North Trib FW Meth 1 
River = RIVER-1 Reach = Reach-1 RS = 0.910 

WSPF2 -- .- - 
EG PF 1 

WS PF 1 - - 
Ground 

Bank Sta 

Encroachment 

9800 10000 10200 10400 10600 10800 

Station (ftl 



Bender Wash Plan: Bender Wash North Trib FW Meth 1 
River = RIVER-I Reach = Reach-I RS = 0.829 

,045- .OS+:O"~ 

0 =. 
C 
0 .- - m z 
ii3 
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Bender Wash Plan: Bender Wash North Trib FW Meth 1 
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Bender Wash Plan: Bender Wash North Trib FW Meth 1 
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Bender Wash Plan: Bender Wash North Trib FW Meth 1 
River = RIVER-1 Reach = Reach-I RS = 0.481 
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Bender Wash Plan: Bender Wash North Trib FW Meth 1 
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Bender Wash Plan: Bender Wash North Trib FW Meth 1 
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Sand Tank Wash Plan: Sand Tank Wash Main Branch 

River = Sand Tank Wash Reach = Main Branch RS = 6.257 
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Sand Tank Wash Plan: Sand Tank Wash Main Branch 
River = Sand Tank Wash Reach = Main Branch RS = 6.151 
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Sand Tank Wash Plan: Sand Tank Wash Main Branch 
River = Sand Tank Wash Reach = Main Branch RS = 6.062 
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Sand Tank Wash Plan: Sand Tank Wash Main Branch 
River = Sand Tank Wash Reach = Main Branch RS = 5.959 
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Sand Tank Wash Plan: Sand Tank Wash Main Branch 
River = Sand Tank Wash Reach = Main Branch RS = 5.862 
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Sand Tank Wash Plan: Sand Tank Wash Main Branch 

River = Sand Tank Wash Reach = Main Branch RS = 5.770 
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Sand Tank Wash Plan: Sand Tank Wash Main Branch 
River = Sand Tank Wash Reach = Main Branch RS = 5.676 
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Sand Tank Wash Plan: Sand Tank Wash Main Branch 
River = Sand Tank Wash Reach = Main Branch RS = 5.580 
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Sand Tank Wash Plan: Sand Tank Wash Main Branch 
River = Sand Tank Wash Reach = Main Branch RS = 5.482 
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Sand Tank Wash Plan: Sand Tank Wash Main Branch 
River = Sand Tank Wash Reach =Main Branch RS = 5.387 
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Sand Tank Wash Plan: Sand Tank Wash Main Branch 

River = Sand Tank Wash Reach = Main Branch RS = 5.299 
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Sand Tank Wash Plan: Sand Tank Wash Main Branch 
River = Sand Tank Wash Reach =Main Branch RS = 5.207 
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Sand Tank Wash Plan: Sand Tank Wash Main Branch 

River = Sand Tank Wash Reach = Main Branch RS = 5.1 12 
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Sand Tank Wash Plan: Sand Tank Wash Main Branch 

River = Sand Tank Wash Reach = Main Branch RS = 5.013 
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Sand Tank Wash Plan: Sand Tank Wash Main Branch 
River = Sand Tank Wash Reach = Main Branch RS = 4.917 1 
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Scott Avenue Wash Plan: Scott Avenue Wash 
River = Scott Ave. Wash Reach = Main Channel RS = 6.986 
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Scott Avenue Wash Plan: Scott Avenue Wash 
River = Swtt Ave. Wash Reach = Main Channel RS = 6.895 
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Scott Avenue Wash Plan: Scott Avenue Wash 
River = Scott Ave. Wash Reach =Main Channel RS = 6.792 
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Scott Avenue Wash Plan: Scott Avenue Wash 
River = Scott Ave. Wash Reach = Main Channel RS = 6.700 
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Scott Avenue Wash Plan: Scott Avenue Wash 
River = Scotl Ave. Wash Reach = Main Channel RS = 6.605 
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Scott Avenue Wash Plan: Scott Avenue Wash 
River = Swtt Ave. Wash Reach = Main Channel RS = 6.505 
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Scott Avenue Wash Plan: Scott Avenue Wash 
River = Scon Ave. Wash Reach = Main Channel RS = 6.398 
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Scott Avenue Wash Plan: Scott Avenue Wash 
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Scott Avenue Wash Plan: Scott Avenue Wash 
River = Scott Ave. Wash Reach = Main Channel RS = 6.202 
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Scott Avenue Wash Plan: Scott Avenue Wash 
River = Scoit Ave. Wash Reach = Main Channel RS = 6.012 
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Scott Avenue Wash Plan: Scott Avenue Wash 
River = Scott Ave. Wash Reach =Main Channel RS = 5.909 
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Scott Avenue Wash Plan: Scott Avenue Wash 
River = Scott Ave. Wash Reach = Main Channel RS = 5.819 
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Scott Avenue Wash Plan: Scott Avenue Wash 
River = Scott Ave. Wash Reach =Main Channel RS = 5.625 
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Scott Avenue Wash Plan: Scott Avenue Wash 
River = Scott Ave. Wash Reach = Main Channel RS = 5.521 1 
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Scott Avenue Wash Plan: Scott Avenue Wash 
River = SwU Ave. Wash Reach = Main Channel RS = 5.427 
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Scott Avenue Wash Plan: Scott Avenue Wash 
River = Swn Ave. Wash Reach = Main Channel RS = 5.338 

764- 

762- 

760- 

- 
E 
c 
0 .- - 758- 
9 m 
i3 

756- 

754- 

1 . 0 5 - . 0 5 - + - . 0 4 5 - 1  

Legend 
-. - - - 
EG PF 1 - 
EG PF 2 

WS PF 1 

WS PF 2 
+ ------- 

Crit PF 1 
a .......- 

Crit PF 2 

Ground 

Bank Sta 

Encroachment 

7 5 2 ~ , , , 1 , 1 , , , , . i , , , 1 , , , , , , ,  
9000 9200 9400 9600 9800 10000 10200 10400 

Station (ft) 



I Station (ft) 

Scott Avenue Wash Plan: Scott Avenue Wash 
River = Scott Ave. Wash Reach = Main Channel RS = 5.258 
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1-8 Wash East Plan: 1-8 Wash East 
River = 1-8 Wash East Reach =Main RS = 695 
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1-8 Wash East Plan: 1-8 Wash East 
River = 1-8 Wash East Reach = Main RS = ,490 
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1-8 Wash East Plan: 1-8 Wash East 
River = 1-8 Wash East Reach = Main RS = .395 
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1-8 Wash East Plan: 1-8 Wash East 
River = 1-8 Wash East Reach = Main RS = ,299 
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1-8 Wash East Plan: 1-8 Wash East 
River = 1-8 Wash East Reach = Main RS = ,198 
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1-8 Wash East Plan: 1-8 Wash East 
River = 1-8 Wash East Reach = Main RS = .I18 
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1-8 Wash East Plan: 1-8 Wash East 
River = 1-8 Wash East Reach = Main RS = 0 Section 594 from Evans Wash 
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Cemetery Wash Plan: Unnamed Wash # 4 (Cemetery) FW Method 1 
River = Cemetery Wash Reach = Reach-1 RS = 1.429 
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Cemetery Wash Plan: Unnamed Wash # 4 (Cemetery) RN Method 1 
River = Cemetery Wash Reach = Reach-1 RS = 1.335 
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Cemetery Wash Plan: Unnamed Wash # 4 (Cemetery) FW Method 1 
River = Cemetery Wash Reach = Reach-1 RS = 1.244 
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Cemetery Wash Plan: UnnamedWash # 4 (Cemetery) FW Method 1 

River= Cemetery Wash Reach = Reach-l RS = 1.151 
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Cemetery Wash Plan: Unnamed Wash # 4 (Cemetery) FW Method 1 
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Cemetery Wash Plan: Unnamed Wash # 4 (Cemetery) FW Method 1 
River = Cemetery Wash Reach = Reach-1 RS = .861 
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Cemetery Wash Plan: Unnamed Wash # 4 (Cemetery) FW Method 1 
River = Cemetery Wash Reach = Reach-l RS = .754 
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Cemetery Wash Plan: Unnamed Wash # 4 (Cemetery) FW Method 1 
River = Cemetery Wash Reach = Reach-1 RS = 0.682 
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Cemetery Wash Plan: Unnamed Wash # 4 (Cemetery) FW Method 1 
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Cemetery Wash Plan: Unnamed Wash # 4 (Cemetery) FW Method 1 
River = Cemetery Wash Reach = Reach-I RS = 0.497 
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Cemetery Wash Plan: Unnamed Wash # 4 (Cemetery) FW Method 1 
River = Cemetery Wash Reach = Reach-1 RS = 0.395 
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Cemetery Wash Plan: Unnamed Wash # 4 (Cemetery) FW Method 1 
River = Cemetery Wash Reach = Reach-I RS = 0.292 
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Cemetery Wash Plan: Unnamed Wash # 4 (Cemetery) FW Method 1 
River = Cemetery Wash Reach = Reach-I RS = 0.202 
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Cemetery Wash Plan: Unnamed Wash # 4 (Cemetery) FW Method 1 
River = Cemetery Wash Reach = Reach-1 RS = 0.106 
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Cemetery Wash Plan: Unnamed Wash # 4 (Cemetery) FW Method 1 
River = Cemetery Wash Reach = Reach-1 RS = ,001 Same X-sect as 0.694 on Evans Wash 
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Unnamed Wash # 3 (Evans Wash) Plan: Unnamed Wash # 3 FW Meth 1 
River = Evans Wash Reach = Reach-I RS = 1.998 
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Unnamed Wash # 3 (Evans Wash) Plan: Unnamed Wash # 3 FW Meth 1 
River = Evans Wash Reach = Reach-1 RS = 1.903 
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Unnamed Wash # 3 (Evans Wash) Plan: Unnamed Wash # 3 FW Meth 1 
River = Evans Wash Reach = Reach-1 RS = 1.81 2 
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Unnamed Wash # 3 (Evans Wash) Plan: Unnamed Wash # 3 FW Meth 1 
River = Evans Wash Reach = Reach-I RS = 1.728 
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Unnamed Wash # 3 (Evans Wash) Plan: Unnamed Wash # 3 FW Meth 1 

River = Evans Wash Reach = Reach-I RS = 1.654 
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Unnamed Wash # 3 (Evans Wash) Plan: Unnamed Wash # 3 FW Meth 1 
River = Evans Wash Reach = Reach-I RS = 1.558 
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Unnamed Wash # 3 (Evans Wash) Plan: Unnamed Wash # 3 FW Meth 1 
River = Evans Wash Reach = Reach-I RS = 1.460 
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Unnamed Wash # 3 (Evans Wash) Plan: Unnamed Wash # 3 FW Meth 1 
River = Evans Wash Reach = Reach-1 RS = 1.375 
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Unnamed Wash # 3 (Evans Wash) Plan: Unnamed Wash # 3 FW Meth 1 
River = Evans Wash Reach = Reach-I RS = 1.280 
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Unnamed Wash # 3 (Evans Wash) Plan: Unnamed Wash # 3 FW Meth 1 
River = Evans Wash Reach = Reach-1 RS = 1.185 
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Unnamed Wash # 3 (Evans Wash) Plan: Unnamed Wash # 3 FW Meth 1 
River = Evans Wash Reach = Reach-1 RS = 1.092 
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Unnamed Wash # 3 (Evans Wash) Plan: Unnamed Wash # 3 FW Meth 1 

River = Evans Wash Reach = Reach-1 RS = 1.001 
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Unnamed Wash # 3 (Evans Wash) Plan: Unnamed Wash # 3 FW Meth 1 
River = Evans Wash Reach = Reach-I RS = 0.901 
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Unnamed Wash # 3 (Evans Wash) Plan: Unnamed Wash # 3 FW Meth 1 
River = Evans Wash Reach = Reach-1 RS = 0.795 
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Unnamed Wash # 3 (Evans Wash) Plan: Unnamed Wash # 3 FW Meth 1 
River = Evans Wash Reach = Reach-I RS = 0.694 
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Unnamed Wash # 3 (Evans Wash) Plan: Unnamed Wash # 3 FW Meth 1 

River = Evans Wash Reach = Reach-I RS = 0.686 
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Unnamed Wash # 3 (Evans Wash) Plan: Unnamed Wash # 3 FW Meth 1 
River = Evans Wash Reach = Reach-1 RS = 0.686 
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Unnamed Wash # 3 (Evans Wash) Plan: Unnamed Wash # 3 FW Meth 1 
River = Evans Wash Reach = Reach-I RS = 0.664 
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Unnamed Wash # 3 (Evans Wash) Plan: Unnamed Wash # 3 FW Meth 1 
River = Evans Wash Reach = Reach-1 RS = 0.599 
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Unnamed Wash # 3 (Evans Wash) Plan: Unnamed Wash # 3 FW Meth 1 
River = Evans Wash Reach = Reach-1 RS = 0.508 
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Unnamed Wash # 3 (Evans Wash) Plan: Unnamed Wash # 3 FW Meth 1 

River = Evans Wash Reach = Reach-I RS = 0.418 
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Unnamed Wash # 3 (Evans Wash) Plan: Unnamed Wash # 3 FW Meth 1 
River = Evans Wash Reach = Reach-I RS = 0.324 
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Unnamed Wash # 3 (Evans Wash) Plan: Unnamed Wash # 3 FW Meth 1 
River = Evans Wash Reach = Reach-1 RS = 0.228 
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Hacker Wash Plan: HW, FW Meth l a  
River = RIVER-1 Reach = Reach-1 RS = 3.655 
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Hacker Wash Plan: HW, FW Meth l a  
River = RIVER-? Reach = Reach-I RS = 3.555 
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Hacker Wash Plan: HW, FW Meth l a  
River = RIVER-1 Reach = Reach-I RS = 3.464 
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Hacker Wash Plan: HW, FW Meth l a  
River = RIVER-I Reach = Reach-1 RS = 3.361 
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Hacker Wash Plan: HW, FW Meth la  
River = RIVER-1 Reach = Reach-1 RS = 3.258 
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Hacker Wash Plan: HW, FW Meth l a  
River = RIVER-1 Reach = Reach-1 RS = 3.248 
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Hacker Wash Plan: HW, FW Meth l a  
River = RIVER-1 Reach = Reach-I RS = 3.248 
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Hacker Wash Plan: HW, FW Meth l a  
River = RIVER-1 Reach = Reach-1 RS = 3.066 
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Hacker Wash Plan: HW, FW Meth l a  
River = RIVER-1 Reach = Reach-I RS = 2.972 
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Hacker Wash Plan: HW, FW Meth l a  
River = RIVER-1 Reach = Reach-1 RS = 2.882 
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Hacker Wash Plan: HW, FW Meth l a  
River = RIVER-1 Reach = Reach-1 RS = 2.791 
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Hacker Wash Plan: HW, FW Meth l a  
River = RIVER-1 Reach = Reach-1 RS = 2.686 
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Hacker Wash Plan: HW, FW Meth l a  
River = RIVER-1 Reach = Reach-I RS = 2.599 
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Hacker Wash Plan: HW, FW Meth la 
River = RIVER-1 Reach = Reach-I RS = 2.508 
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Hacker Wash Plan: HW, FW Meth l a  
River = RIVER-1 Reach = Reach-1 RS = 2.416 
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Hacker Wash Plan: HW, FW Meth l a  
River = RIVER-1 Reach = Reach-I RS = 2.298 

750- 
+.045+.06 # .05 -1 

EG PF 2 

WSPF2 
748- .. 

EG PF 1 

WS PF 1 
~~..- ~ . 

Crit PF 2 
746- ... * 

Crit PF 1 

Ground 

744- Bank Sta 

- .- 
S 
C 
0 

742- 
2 

738 

736- 

734-1 ' ' ' , 8 ' 
9800 I0000 10200 10400 10600 10800 11 000 

Station (ft) 



Hacker Wash Plan: HW, FW Meth l a  
River = RIVER-1 Reach = Reach-l RS = 2204 conveyance through borrow pit 
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Hacker Wash Plan: HW, FW Meth l a  
River = RIVER-1 Reach = Reach-I RS = 2.030 
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Hacker Wash Plan: HW, FW Meth l a  
River = RIVER-1 Reach = Reach-1 RS = 1.952 
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Hacker Wash Plan: HW, FW Meth l a  
River = RIVER-1 Reach = Reach-I RS = 1.865 

1- .045 'I 1: .06 . - .045 .06 . -1. , .05-4 
750- -1-  

Legend 
* .....-.. 

EG PF 2 

748- WS PF 2 
.. -- ...... - 

EG PF 1 

WS PF 1 
........ & .......... 

Crit PF 2 
........ + -.........-. 

Crit PF 1 

Ground 

Bank Sta 

Encroachment 

9600 9800 10000 10200 10400 10600 10800 I1000 11200 

Station (ft) 



Hacker Wash Plan: HW, FW Meth l a  
River = RIVER-1 Reach = Reach-1 RS = 1.855 
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Hacker Wash Plan: HW, FW Meth l a  
River = RIVER-1 Reach = Reach-I RS = 1.855 
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Hacker Wash Plan: HW, FW Meth l a  
River = RIVER-1 Reach = Reach-1 RS = 1.829 
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Hacker Wash Plan: HW, FW Meth la  
River = RIVER-I Reach = Reach-I RS = 1.734 
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Hacker Wash Plan: HW, FW Meth l a  
River = RIVER-I Reach = Reach-1 RS = 1.650 
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Hacker Wash Plan: HW, FW Meth l a  
River = RIVER-1 Reach = Reach-I RS = 1.635 need new D/S x-section(s) 
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Hacker Wash Plan: HW, FW Meth l a  
River = RIVER-I Reach = Reach-1 RS = 1.635 need new D/S x-seciion(s) 
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Hacker Wash Plan: HW, FW Meth 1 a 
River = RIVER-1 Reach = Reach-1 RS = 1.612 
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Hacker Wash Plan: HW, FW Meth l a  
River = RIVER-1 Reach = Reach-1 RS = 1.539 
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Hacker Wash Plan: HW, FW Meth 1 a 
River = RIVER-1 Reach = Reach-1 RS = 1.530 
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Hacker Wash Plan: HW, FW Meth la  
River = RIVER-1 Reach = Reach-I R S  = 1.528 
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Hacker Wash Plan: HW, FW Meth l a  
River = RIVER-1 Reach = Reach-I RS = 1.528 
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Hacker Wash Plan: HW, FW Meth l a  
River = RIVER-1 Reach = Reach-I RS = 1.452 Ineff. flow based on allowable expansion 
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Hacker Wash Plan: HW, FW Meth l a  
River = RIVER-1 Reach = Reach-1 RS = 1.351 lneff. flow based on allowable expansion 
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Hacker Wash Plan: HW, FW Meth l a  

River = RIVER-1 Reach = Reach-1 RS = 1.336 lneff. flow based on allowable expansion 
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Hacker Wash Plan: HW, FW Meth l a  
River = RIVER-1 Reach = Reach-I RS = 1.333 
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Hacker Wash Plan: HW, FW Meth l a  
River = RIVER-1 Reach = Reach-l RS = 1.333 1 
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Hacker Wash Plan: HW, FW Meth l a  
River = RIVER-1 Reach = Reach-I RS = 1.320 lneff. flow based on allowable expansion 
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Hacker Wash Plan: HW, FW Meth l a  
River = RIVER-1 Reach = Reach-I RS = 1.298 

Legend 
-.-- .-.--.- 

EG PF 2 

WS PF 2 

EG PF 1 

WS PF 1 
........ ....... 

Crit PF 1 
........................... 

Crit PF 2 

Ground 

Bank Sta 

Encroachment 



Hacker Wash Plan: HW, FW Meth l a  
River = RIVER-1 Reach = Reach-I RS = 1.298 
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Hacker Wash Plan: HW, FW Meth l a  
River = RIVER-1 Reach = Reach-1 RS = 1.283 
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Hacker Wash Plan: HW, FW Meth l a  
River = RIVER-1 Reach = Reach-I RS = 1.210 
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lacker Div.) FW Meth 1 I Unnamed No. 2W (Hacker Diversion) Plan: Unnamed No. 2W (H 
River = Hacker Diversion Reach = Reach-1 RS = 0.540 cross section at diversion C14A 
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Unnamed No. 2W (Hacker Diversion) Plan: Unnamed No. 2W (Hacker Div.) FW Meth 1 
River = Hacker Diversion Reach = Reach-1 RS = 0.449 
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Unnamed No. 2W (Hacker Diversion) Plan: Unnamed No. 2W (Hacker Div.) FW Meth 1 
River = Hacker Diversion Reach = Reach-1 RS = 0.364 
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Unnamed No. 2W (Hacker Diversion) Plan: Unnamed No. 2W (Hacker Div.) FW Meth 1 
River = Hacker Diversion Reach = Reach-1 RS = 0.268 
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Unnamed No. 2W (Hacker Diversion) Plan: Unnamed No. 2W (Hacker Div.) FW Meth 1 
River = Hacker Diversion Reach = Reach-I RS = 0.21 9 
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Unnamed No. 2W (Hacker Diversion) Plan: Unnamed No. 2W (Hacker Div.) FW Meth 1 
River = Hacker Diversion Reach = Reach-1 RS = 0.170 X-section along WR at C11B 
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Unnamed No. 2W (Hacker Diversion) Plan: Unnamed No. 2W (Hacker Div.) FW Meth 1 
River = Hacker Diversion Reach = Reach-I RS = 0.139 
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Unnamed No. 2W (Hacker Diversion) Plan: Unnamed No. 2W (Hacker Div.) FW Meth 1 
River = Hacker Diversion Reach = Reach-1 RS = 0.029 
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Unnamed No. 2W (Hacker Diversion) Plan: Unnamed No. 2W (Hacker Div.) FW Meth 1 
River = Hacker Diversion Reach = Reach-I RS = 0.000 Same x-sect. at Hacker Wash , 8 
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Gila Bend Canal Wash Plan: Gila Bend Canal Wash, FW Method 1 
River = RIVER-1 Reach = Reach-I RS = 1.143 

747.0- 

746.5- 

746.0- 

745.5- 
?z 
C 
0 .- + m > 
a, m 

745.0- 

744.5- 

744.0- 

743.57 

Legend 
+ 

EG PF 2 

WS PF 2 

EG PF 1 
& 

Crit PF 1 

WS PF 1 

Ground 

Bank Sta 

8600 8600 9000 9200 9400 9600 9800 10000 10200 

Station (ft) 



Gila Bend Canal Wash Plan: Gila Bend Canal Wash, FW Method 1 
River = RIVER-1 Reach = Reach-I RS = 1.052 
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Gila Bend Canal Wash Plan: Gila Bend Canal Wash, FW Method 1 
River = RIVER-1 Reach = Reach-1 RS = 0.974 
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Gila Bend Canal Wash Plan: Gila Bend Canal Wash, FW Method 1 

River = RIVER-I Reach = Reach-1 RS = 0.902 
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Gila Bend Canal Wash Plan: Gila Bend Canal Wash, FW Method 1 
River = RIVER-1 Reach = Reach-1 RS = 0.835 
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Gila Bend Canal Wash Plan: Gila Bend Canal Wash, FW Method 1 
River = RIVER-1 Reach = Reach-1 RS = 0.773 
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Gila Bend Canal Wash Plan: Gila Bend Canal Wash, FW Method 1 
River = RIVER-1 Reach = Reach-I RS = 0.689 

746- 

744- 

742- 

32 
C 
0 .- + 
!2 m 
ii3 

740- 

Legend 
4 

EG PF 2 

WS PF 2 - .- - 
EG PF I 

WS PF 1 

Ground 

Bank Sta 

Encroachment 

7 3 6 ~ ~ , , 1 , , ~ , , , ~ , " ~ ~ , " , ~ ' ~ ~ ' ' ' ' ' ' '  
8800 9000 9200 9400 9600 9800 10000 10200 

Station (8) 



Gila Bend Canal Wash Plan: Gila Bend Canal Wash, FW Method 1 
River = RIVER-? Reach = Reach-I RS = 0.620 
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Gila Bend Canal Wash Plan: Gila Bend Canal Wash, FW Method 1 
River = RIVER-1 Reach = Reach-1 RS = 0.546 
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Gila Bend Canal Wash Plan: Gila Bend Canal Wash, FW Method 1 
River = RIVER-1 Reach = Reach-I RS = 0.478 
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Gila Bend Canal Wash Plan: Gila Bend Canal Wash, FW Method 1 
River = RIVER-1 Reach = Reach-I RS = 0.375 
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Gila Bend Canal Wash Plan: Gila Bend Canal Wash, FW Method 1 
River = RIVER-1 Reach = Reach-1 RS = 0.270 
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Gila Bend Canal Wash Plan: Gila Bend Canal Wash, FW Method 1 
River = RIVER-1 Reach = Reach-1 RS = 0.172 
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Gila Bend Canal Wash Plan: Gila Bend Canal Wash, FW Method 1 
River = RIVER-1 Reach = Reach-I RS = 0.069 
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Quilotosa Wash Plan: Quilotosa Wash, FW Meth 1 10/30/2002 
River = Quilotosa Reach = Reach-1 RS = 6.084 
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Quilotosa Wash Plan: Quilotosa Wash, FW Meth 1 10/30/2002 
River = Quilotosa Reach = Reach-1 RS = 5.993 
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Quilotosa Wash Plan: Quilotosa Wash, FW Meth 1 10/30/2002 

River = Quilotosa Reach = Reach-I RS = 5.907 
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Quilotosa Wash Plan: Quilotosa Wash, FW Meth 1 10/30/2002 

River = Quilotosa Reach = Reach-I RS = 5.841 
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Quilotosa Wash Plan: Quilotosa Wash, FW Meth 1 10/30/2002 
River = Quilotosa Reach = Reach-l RS = 5.749 
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Quilotosa Wash Plan: Quilotosa Wash, FW Meth 1 10/30/2002 

River = Quilotosa Reach = Reach-I RS = 5.663 
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Quilotosa Wash Plan: Quilotosa Wash, FW Meth 1 10/30/2002 

River = Quilotosa Reach = Reach-I RS = 5.569 
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Quilotosa Wash Plan: Quilotosa Wash, FW Meth 1 10/30/2002 
River = Quilotosa Reach = Reach-I RS = 5.480 
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Quilotosa Wash Plan: Quilotosa Wash, FW Meth 1 10/30/2002 
River = Quilotosa Reach = Reach-4 RS = 4.414 Concrete overshoot, at Gila Bend Canal 
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Quilotosa Wash Plan: Quilotosa Wash, FW Meth 1 10/30/2002 
River = Quilotosa Reach = Reach-4 RS = 4.399 DIS side of concrete overshoot 
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Quilotosa Wash Plan: Quilotosa Wash, FW Meth 1 10/30/2002 
River = Quilotosa Reach = Reach-4 RS = 4.386 
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Quilotosa Wash Plan: Quilotosa Wash, FW Meth 1 10/30/2002 
River = Quilotosa Reach = Reach-4 RS = 4.290 
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Quilotosa Wash Plan: Quilotosa Wash, FW Meth 1 10/30/2002 
River = Quilotosa Reach = Reach-4 RS = 4.201 
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Quilotosa Wash Plan: Quilotosa Wash, FW Meth 1 10/30/2002 
River = Quilotosa Reach = Reach-4 RS = 4.109 
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Quilotosa Wash Plan: Quilotosa Wash, FW Meth 1 10/30/2002 

River = Quilotosa Reach = Reach-4 RS = 4.01 3 
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Quilotosa Wash Plan: Quilotosa Wash, FW Meth 1 10/30/2002 
River = Quilotosa Reach = Reach-4 RS = 3.921 
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Quilotosa Wash Plan: Quilotosa Wash, FW Meth 1 10/30/2002 

River = Quilotosa Reach = Reach-4 RS = 3.895 MO SPRR 
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Quilotosa Wash Plan: Quilotosa Wash, FW Meth 1 10/30/2002 
River = Quilotosa Reach = Reach-4 RS = 3.895 MO SPRR 
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Quilotosa Wash Plan: Quilotosa Wash, FW Meth 1 10/30/2002 
River = Quilotosa Reach = Reach-4 RS = 3.874 
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Quilotosa Wash Plan: Quilotosa Wash, FW Meth 1 10/30/2002 
River = Quilotosa Reach = Reach-4 RS = 3.870 MO 1-8 
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Quilotosa Wash Plan: Quilotosa Wash, FW Meth 1 10/30/2002 

River = Quilotosa Reach = Reach-4 RS = 3.870 MO 1-8 
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Quilotosa Wash Plan: Quilotosa Wash, RN Meth 1 10/30/2002 

River = Quilotosa Reach = Reach-4 RS = 3.793 
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Quilotosa Wash Plan: Quilotosa Wash, FW Meth 1 10/30/2002 
River = Quilotosa Reach = Reach-4 RS = 3.776 
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Quilotosa Wash Plan: Quilotosa Wash, FW Meth 1 10/30/2002 

River = Quilotosa (east Reach = Reach-2 RS = 5.372 
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Quilotosa Wash Plan: Quilotosa Wash, FW Meth 1 10/30/2002 

River = Quilotosa (east Reach = Reach-2 RS = 5.269 
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Quilotosa Wash Plan: Quilotosa Wash, FW Meth 1 10/30/2002 
River = Quilotosa (east Reach = Reach-2 RS = 5.186 
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Quilotosa Wash Plan: Quilotosa Wash, FW Meth 1 10/30/2002 
River = Quilotosa (east Reach = Reach-2 RS = 5.099 
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Quilotosa Wash Plan: Quilotosa Wash, FW Meth 1 10/30/2002 
River = Quilotosa (east Reach = Reach-2 RS = 4.980 
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Quilotosa Wash Plan: Quilotosa Wash, FW Meth 1 10/30/2002 
River = Quilotosa (east Reach = Reach-2 RS = 4.870 
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Quilotosa Wash Plan: Quilotosa Wash, FW Meth 1 10/30/2002 
River = Quilotosa (east Reach = Reach-2 RS = 4.770 1 
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Quilotosa Wash Plan: Quilotosa Wash, FW Meth 1 10/30/2002 
River = Quilotosa (east Reach = Reach-2 RS = 4.673 
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Quilotosa Wash Plan: Quilotosa Wash, FW Meth 1 10/30/2002 
River = Quilotosa (west) Reach = Reach-3 RS = 5.379 
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Quilotosa Wash Plan: Quilotosa Wash, FW Meth 1 10/30/2002 

River = Quilotosa (west) Reach = Reach4 RS = 5.289 
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Quilotosa Wash Plan: Quilotosa Wash, FW Meth 1 10/30/2002 
River = Quilotosa (west) Reach = Reach3 RS = 5.203 
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Quilotosa Wash Plan: Quilotosa Wash, FW Meth 1 10/30/2002 
River = Quilotosa (west) Reach = Reach4 RS = 5.114 
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Quilotosa Wash Plan: Quilotosa Wash, FW Meth 1 10/30/2002 
River = Quiiotosa (west) Reach = Reach-3 RS = 5.025 
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Quilotosa Wash Plan: Quilotosa Wash, FW Meth 1 10/30/2002 
River = Quilotosa (west) Reach = Reachd RS = 4.936 1 
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Quilotosa Wash Plan: Quilotosa Wash, FW Meth 1 10/30/2002 
River = Quilotosa (west) Reach = Reach-3 RS = 4.664 
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I Quilotosa Wash Plan: Quilotosa Wash, FW Meth 1 10/30/2002 
River = Quilotosa (west) Reach = Reach-3 RS = 4.567 
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Quilotosa Wash Plan: Quilotosa Wash, FW Meth 1 10/30/2002 I 
River = Quilotosa (west) Reach = Reach-3 RS = 4.477 1 
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Unnamed No 6 (West Quilotosa Wash) Plan: West Quilotosa Wash, FW Meth 1 
River = West Quilotosa Reach = Reach-I RS = 2.155 
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Unnamed No 6 (West Quilotosa Wash) Plan: West Quilotosa Wash, FW Meth 1 
River = West Quilotosa Reach = Reach-I RS = 2.058 
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Unnamed No 6 (West Quilotosa Wash) Plan: West Quilotosa Wash, FW Meth 1 
River = West Quilotosa Reach = Reach-1 RS = 1.969 
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Unnamed No 6 (West Quilotosa Wash) Plan: West Quilotosa Wash, FW Meth 1 

River = West Quilotosa Reach = Reach-l RS = 1.873 
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Unnamed No 6 (West Quilotosa Wash) Plan: West Quilotosa Wash, FW Meth 1 
River = West Quilotosa Reach = Reach-1 RS = 1.772 
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Unnamed No 6 (West Quilotosa Wash) Plan: West Quilotosa Wash, FW Meth 1 

River = West Quilotosa Reach = Reach-I RS = 1.675 
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Unnamed No 6 (West Quilotosa Wash) Plan: West Quilotosa Wash, FW Meth 1 1 
River = West Quilotosa Reach = Reach-1 RS = 1.593 
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Unnamed No 6 (West Quilotosa Wash) Plan: West Quilotosa Wash, FW Meth 1 
River = West Quilotosa Reach = Reach-1 RS = 1.515 
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Unnamed No 6 (West Quilotosa Wash) Plan: West Quilotosa Wash, FW Meth 1 

River = West Quilotosa Reach = Reach-1 RS = 1.449 
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Unnamed No 6 (West Quilotosa Wash) Plan: West Quilotosa Wash, FW Meth 1 
River = West Quilotosa Reach = Reach-I RS = 1.371 
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Unnamed No 6 (West Quilotosa Wash) Plan: West Quilotosa Wash, FW Meth 1 
River = West Quilolosa Reach = Reach-I RS = 1.293 
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Unnamed No 6 (West Quilotosa Wash) Plan: West Quilotosa Wash, FW Meth 1 
River = West Quilotosa Reach = Reach-I RS = 1.202 
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Unnamed No 6 (West Quilotosa Wash) Plan: West Quilotosa Wash, FW Meth 1 
River = West Quilotosa Reach = Reach-1 RS = 1.107 
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Unnamed No 6 (West Quilotosa Wash) Plan: West Quilotosa Wash, FW Meth 1 

River = West Quilotosa Reach = Reach-I RS = 1.018 

745- 

744- 

743- 

E 
C 
0 .- - 742- m > m 

741 - 

740- 

7394 

1-.04, Ij_.04-4 

5 
5 

EG PF 2 

WS PF 2 

EG PF I 

WS PF 1 

Ground 

Bank Sta 

1 

8500 9000 9500 10000 10500 I1000 11500 12000 12500 

Station (R) 



- 
Unnamed No 6 (West Quilotosa Wash) Plan: West Quilotosa Wash, FW Meth 1 

River = West Quilotosa Reach = Reach-l RS = 0.926 
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Unnamed No 6 (West Quilotosa Wash) Plan: West Quilotosa Wash, FW Meth 1 
River = West Quilotosa Reach = Reach-1 RS = 0.890 Gila Bend Canal U/S 
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Unnamed No 6 (West Quilotosa Wash) Plan: West Quilotosa Wash, FW Meth 1 
River = West Quilotosa Reach = Reach-I RS = 0.879 Gila Bend Canal DIS 
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Unnamed No 6 (West Quilotosa Wash) Plan: West Quilotosa Wash, FW Meth 1 

River = West Quilotosa Reach = Reach-I RS = 0.832 
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Unnamed No 6 (West Quilotosa Wash) Plan: West Quilotosa Wash, FW Meth 1 
River = West Quilotosa Reach = Reach-I RS = 0.742 
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Unnamed No 6 (West Quilotosa Wash) Plan: West Quilotosa Wash, FW Meth 1 

River = West Quilotosa Reach = Reach-I RS = .654 
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Unnamed No 6 (West Quilotosa Wash) Plan: West Quilotosa Wash, FW Meth 1 
River = West Quilotosa Reach = Reach-1 RS = .563 
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Unnamed No 6 (West Quilotosa Wash) Plan: West Quilotosa Wash, FW Meth 1 

River = West Quilotosa Reach = Reach-I RS = 0.387 Same x-sect as 3.924 on Quilotosa Wash 
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Unnamed No 6 (West Quilotosa Wash) Plan: West Quilotosa Wash, FW Meth 1 

River = West Quilotosa Reach = Reach-1 RS = 0.358 
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Unnamed No 6 (West Quilotosa Wash) Plan: West Quilotosa Wash, FW Meth 1 
River = West Quilotosa Reach = Reach-I RS = 0.358 
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Unnamed No 6 (West Quilotosa Wash) Plan: West Quilotosa Wash, FW Meth 1 
River = West Quilotosa Reach = Reach-I RS = 0.355 Same x-sect as 3.892 on Quilotosa Wash 
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Unnamed No 6 (West Quilotosa Wash) Plan: West Quilotosa Wash, FW Meth 1 
River = West Quilotosa Reach = Reach-1 RS = 0.333 
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Unnamed No 6 (West Quilotosa Wash) Plan: West Quilotosa Wash, FW Meth 1 
River = West Quilotosa Reach = Reach-I RS = 0.239 Same x-sect as 3.776 on Quilotosa Wash 
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1-8 Wash West Plan: 1-8 Wash West, Method 1 
River = 1-8 West Reach = Reach-I RS = 0.520 
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1-8 Wash West Plan: 1-8 Wash West, Method 1 
River = 1-8 West Reach = Reach-I RS = 0.428 
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1-8 Wash West Plan: 1-8 Wash West, Method 1 
River = 1-8 West Reach = Reach-1 RS = 0.332 
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1-8 Wash West Plan: 1-8 Wash West, Method 1 
River = 1-8 West Reach = Reach-I RS = 0.235 
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1-8 Wash West Plan: 1-8 Wash West, Method 1 
River = 1-8 West Reach = Reach-1 RS = 0.163 
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1-8 Wash West Plan: 1-8 Wash West, Method 1 
River = 1-8 West Reach = Reach-I RS = 0.076 1 
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Sauceda Wash Plan: Sauceda Wash, FW Meth 1 
River = Sauceda Reach = Reach-1 RS = 5.639 
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Sauceda Wash Plan: Sauceda Wash, FW Meth 1 

River = Sauceda Reach = Reach-I RS = 5.551 
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Sauceda Wash Plan: Sauceda Wash, FW Meth 1 
River = Sauceda Reach = Reach-I RS = 5.453 
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Sauceda Wash Plan: Sauceda Wash, FW Meth 1 

River = Sauceda Reach = Reach-1 RS = 5.367 
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Sauceda Wash Plan: Sauceda Wash, FW Meth 1 

River = Sauceda Reach = Reach-1 RS = 5.1 87 
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Sauceda Wash Plan: Sauceda Wash, FW Meth 1 

River = Sauceda Reach = Reach-1 RS = 5.091 
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Sauceda Wash Plan: Sauceda Wash, FW Meth 1 
River = Sauceda Reach = Reach-I RS = 4.909 
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Sauceda Wash Plan: Sauceda Wash, FW Meth 1 
River = Sauceda Reach = Reach-1 RS = 4.821 
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Sauceda Wash Plan: Sauceda Wash, FW Meth 1 

River = Sauceda Reach = Reach-I RS = 4.728 
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Sauceda Wash Plan: Sauceda Wash, FW Meth 1 
River = Sauceda Reach = Reach-1 RS = 4.640 
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Sauceda Wash Plan: Sauceda Wash, FW Meth 1 
River = Sauceda Reach = Reach-1 RS = 4.543 
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Sauceda Wash Plan: Sauceda Wash, FW Meth 1 
River = Sauceda Reach = Reach-I RS = 4.497 GBC, concrete lined spillway 
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Sauceda Wash Plan: Sauceda Wash, FW Meth 1 
River = Sauceda Reach = Reach-1 RS = 4.482 dls x-xection of GBC. 
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Sauceda Wash Plan: Sauceda Wash, FW Meth 1 
River = Sauceda Reach = Reach-1 RS = 4.364 
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Sauceda Wash Plan: Sauceda Wash, M Meth 1 
River = Sauceda Reach = Reach-I RS = 4.270 1 
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Sauceda Wash Plan: Sauceda Wash, FW Meth 1 
River = Sauceda Reach = Reach-1 RS = 4.184 
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Sauceda Wash Plan: Sauceda Wash, FW Meth 1 
River = Sauceda Reach = Reach-1 RS = 4.129 
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Sauceda Wash Plan: Sauceda Wash, FW Meth 1 
River = Sauceda Reach = Reach-1 RS = 4.1 19 Railroad 
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Sauceda Wash Plan: Sauceda Wash, FW Meth 1 
River = Sauceda Reach = Reach-I RS = 4.1 19 Railroad 
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Sauceda Wash Plan: Sauceda Wash, FW Meth 1 
River = Sauceda Reach = Reach-1 RS = 4.107 
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Sauceda Wash Plan: Sauceda Wash, FW Meth 1 
River = Sauceda Reach = Reach-1 RS = 4.090 
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Sauceda Wash Plan: Sauceda Wash, FW Meth 1 
River = Sauceda Reach = Reach-I RS = 4.088 Frontage Road 
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Sauceda Wash Plan: Sauceda Wash, FW Meth I 
River = Sauceda Reach = Reach-I RS = 4.077 1-8, East Bound Lane 
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Sauceda Wash Plan: Sauceda Wash, FW Meth 1 
River = Sauceda Reach = Reach-I RS = 4.077 1-8, East Bound Lane 
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Sauceda Wash Plan: Sauceda Wash, FW Meth 1 
River = Sauceda Reach = Reach-I RS = 4.062 
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Sauceda Wash Plan: Sauceda Wash, FW Meth 1 
River = Sauceda Reach = Reach-I RS = 4.055 1-8 West Bound Lanes 
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Sauceda Wash Plan: Sauceda Wash, MI Meth 1 
Rwer = Sauceda Reach = Reach-1 RS = 4.045 
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Sauceda Wash Plan: Sauceda Wash, M Meth 1 
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Appendix E.3.: EXPANSION AND CONTRACTION COEFFICIENTS 

Expansion and contraction coefficients were selected from the U.S. Army Corps of 
Engineer's HEC-2 Water Surface Profiles "User's Manual." The majority of all the 
washes use coefficients for gradual transitions. However, several washes encounter 
culverts or bridges requiring higher values. The following table summarizes the 
coefficients used in this project. 

Description of Transition Contraction Expansion 
Coefficient Coefficient 

Gradual Transitions 0.1 0.3 
Bridge Cross Sections 0.3 0.5 
Abrupt Transitions (including most culverts) 0.6 0.8 





Appendix E.4.: ANALYSIS OF STRUCTURES 

All of the structures affecting the floodplain delineation are modeled within the HEC- 
RAS computer models of each wash. No additional hydraulic modeling of the structures 
was performed. As-built drawings of the ADOT structures as well as photographs and 
drawings of field surveyed stmctures are included in this section as reference material. 

The Southern Pacific Railroad structures are referenced by milepost numbers painted on 
each structure. ADOT structures are referenced in the As-built drawings by stationing 
referenced to the construction plans for 1-8. The Gila Bend Canal structures are 
referenced by the wash which crosses the canal at that structure. 

A reference map on the next page displays all the location and sizes of all existing 
structures in and around the project area. 
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THREE BARREL 1Ux4' BOX CULVERT 

Information obtained from field 
measurements by EEC. 
(March 2000) 

-- -- -- 

- - - - - - - - - -- - - - - 

784.62 
783.17 East Bound West Bound 
/ - - 

777.67 1 222.26' I 



ADOT Highway Structure 
I4 (=a. slsl+lo.oo) 



INTERSTATE 8 STRUCTURE 
MED. STA 5181+10.00 TO 518l+48.50 
THREE BARREL lO'x4' BOX CULVERT 

information obtained from field 

-- -- -- -- -- -- -- -- 
-- -- -- -- -- -- -- -- 

1 "=40' 

787 58 
786 13 - West Bound 

223 27' -I 
PROFILE 

1 "=40' 
ELEVATION 

1 "=40' 





HYDRAULIC ANALYSIS 
BENDER WASH MAIN CHANNEL 



BENDER WASH 
split flow CompUtatim Worksheet 

Culvert Welr Welr Avo DepUl Weir Etf. Welr Welr Culvert Total 
XsecUon Weir lnvetl Depth DBpUl atCuIvert Length Length Discharge Dlecharge flow 

ID EI~V. Elevation CWSE n n n n tf cis cis ds 

1.904 778.9 T12 777.15 0.25 5.15 768 3581 
0.125 0.3521 127 135 47.53521127 16 

1.93 777.6 772.5 777.14 0.46 4.64 457 4054 
0 1 80 80 0 

1.968 778.5 NIA 776.42 0.08 NIA 4054 
0 1 85 65 0 

779,4 775.4 776.74 0.66 3.34 1007 SOM) 

0 1 180 180 0 
2.089 780.5 NIA 780.06 0.44 NIA 5060 

0.125 0.3623188 840 304.3478261 96 
n.rsg'J 784.5 NIA 784.75 0.25 NIA 61 59 

0.335 1 360 363 185 
2.27& 786.91 NIA 787.33 0.42 NIA 5344 

0.21 0.2427746 730 177.2254335 186 
2.326q 791.2 NIA 789.89 -1.31 NIA 5530 

3.291 824.32 NIA 620.6 -3.72 NIA 3970 
0 1 450 450 0 

3.398 825.82 NIA 825.48 0.34 WA 3970 
0 1 480 480 0 

3.48 830.1 NIA 830.03 0.07 NIA 3970 
0 1 420 420 0 

3.577 833.32 NIA 832.98 0.34 NIA 3970 
0 1 780 780 0 

836.72 -2.48 WA 3970 
Total Welr Flow to Sand Tank Wash 485 
Flow to Sand Tank Wash @ 18 2813 

Total Diversion to Sand Tank Wash 3298 



Bender Wash Flow Spllt Ratlng Curve 

Dlverslon to 
Inflow. Sand Tank 

cfs Wash, cfs 



BENDER WASH 
Slde Welr Spllt Flow Comp~tatlon Worksheet W30,'OO 9:03 

Culverl Welr Welr Avg Depth Welr Elf. Weir Welr Culverl Total 
W o n  Wolr Inverl Depth Depth alCulverl Length Length Dlscharw Dlschsrw Flow 

ID Elev. Elevallon CWSE a a a a a cfs C ~ S  chi 

1.904 776.9 772 774.57 -2.33 2.57 183.!77143 1070 
0 135 135 0 

1.93 777.6 772.5 776.02 -1.58 3.52 233.42175 1304 
0 80 80 0 

1.968 778.5 NIA 777.08 -1.42 NIA 1304 
0 85 85 0 

2.8940i3 779.4 775.4 777.84 -1.76 2.24 796.15385 2100 
0 180 180 0 

2.089 780.5 NIA 779.78 -0.72 NIA 2100 
0 840 840 0 

2.18$b/ 784.5 N/A 784 -0.5 NIA 2 1 0  
0 360 360 0 

2.27& 786.91 NIA 786.85 -0.06 N/A 2100 
0 730 730 0 

2.3219 791.2 NIA 788.82 -2.38 NIA 2100 

Total Weir Flow to Sand Tank Wash 0 
Flow to Sand Tank Wash B 1-8 887 

Total Dlverslon to Sand Tank Wash 887 



BENDER WASH 
Slde Welr Spllt flow Cornputallon Worluheet 8/30/00 9:03 

Culverl Weir Weir Ava Devth Welr Eff. Welr Welr Culvert Total 
X.ectlon Welr Inverl Depth Depth- atculvert Length Length Discharge Discharge Flow 

ID Elev. Elevation CWSE n a it n n CIS c fs  c is  

0 80 80 0 
l.%8 778.5 NIA 777.7 4.8 NIA 2094 

0 65 85 0 
2.& 779.4 775.4 778.07 -1.33 2.67 878.84615 2972 

0 180 180 0 
2.089 780.5 NIA 779.86 4.64 N/A 2972 

0 840 840 0 
2.188 784.5 NIA 784.33 -0.17 NIA 2972 

0.045 360 124.6153846 9 
2.27$4 778.91 NIA 787 0.09 NIA 2982 

0.045 730 31.58653846 18 
2.32dq 791.2 NIA 789.21 -1.99 N/A 3WO 

Totel Welr Flow to Sand Tank Wash 28 
Flow to Sand Tank Wash t3 1-8 1508 

Total Diversion to Sand Tank Wash 1536 



BENDER WASH 
Slde Welr Spllt Flow Computation Worksheet 

Culvert Welr Weir Avo Depth Weir Eff. Welr Welr Culvert Totat 
~ .ec t l on  Welr Invert Depth Depth rdCulvert Length Length Dlscher(le Dlschar@ Flow 

ID Elev. Elevetlon CWSE n f i  n h fl cis cfa cis 

772 

772.5 

NIA 

775.4 

N/A 

NIA 

NIA 

NIA 

NIA 
0.11 730 85.42553191 

NIA 

Total Welr Flow to Sand Tank Wash 122 
Flow to Sand Tank Wash @ 15 2258 

Total Dlverslon to Sand Tank Wash 



BENDER WASH 
Slde Welr Spllt Flow Cornputallon Worbhset 

Culvert Welr Weir Avg Depth Welr Elf. Welr Weir Culvert Total 
~ s e * l o n  Weir Invert oepth ~ e p t h  at Culvert Length Len& Discharge Discharge Flow 

ID Elev. Elevation CWSE fl fl fl t ft cfa cfs cfs 

1.904 776.9 772 775.43 -1.47 3.43 245 3202 
0 135 135 0 

1.93 777.6 772.5 777.28 4.32 4.78 490.47619 3692 
0 80 80 0 

l.St38 778.5 NIA 778.3 4.2 NIA 3692 
0 85 85 0 

2.02+\3 779.4 775.4 778.63 -0.77 3.23 986.53848 4679 
0 180 180 0 

2.089 780.5 NJA 780 -0.5 NIA 4679 
0.095 840 231.3043478 65 

2.18kq 784.5 NJA 784.69 0.19 NIA 4744 
0.26 360 360 126 

2.2754 786.91 NIA 787.24 0.33 NJA 
0.165 730 137.6571429 130 

2.32fi 791.2 NIA 789.78 -1.42 NIA 50M) 

Total Wslr Flow to Sand Tank Wash 321 
Flow to Sand Tank Wash B 1-8 2957 

Total Diversfon to Sand Tank Wash 3278 



BENDER WASH 
Side Welr Spllt Flow Computation Worksheet 

Culvert Weir Weir Avg Depth Welr Eff. Welr Weir Culvert Total 
xscdon Weir Invert Depth Depth at Culvert Length Lenglh Discharge Discharge Flow 

ID Elev. Elevation CWSE n n n n i t  cts cfs cfs 

0.005 80 4.705882353 0 
1.968 776.5 NIA 778.51 0.01 N/A 4389 

0.005 85 1.465517241 0 
2.0S4P 779.4 775.4 778.83 -0.57 3.43 1022.0339 541 1 

0 180 180 0 
2.089 780.5 NIA 780.1 1 -0.39 NIA 5411 

0.155 840 372 136 
2.18$J 784.5 NIA 784.81 0.31 FUA 5547 

0.39 360 360 232 
2.276y 786.91 NIA 787.38 0.47 NIA 5780 

0.235 730 201.8235294 220 
2.326'1 791.2 NIA 789.97 -1.23 NfA 6000 

Total Weir Flow to Sand Tank Wash 589 
Flow to Sand Tank Wash @ 1-8 35 83 

Total Diversion to Sand Tank Wash 4171 



Plan: Bender Main River: Bender Wash Reach:Main Channel Riv Sta: 2.186 Profile: PF 1 





TRAPEZOIDAL CHANNEL ANALYSIS 
NORMAL DEPTH COMPUTATION 

August 31, 2000 
BENDER WASH BREAKOUT AT XS 3.480 

TO BENDER NORTH TRIBUTARY 
QlOO = 18 CFS +/-  

P R O G W  INPUT DATA: 
DESCRIPTION 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Flow Rate (cubic feet per second) ....................... 
Channel Bottom Slope (feet per foot) .................... 

. . . . . . . . . . . . . . .  Manning's Roughness Coefficient (n-value) 
Channel Side Slope - Left Side (horizontal/vertical) . . . .  
Channel Side Slope - Right Side (horizontal/vertical) ... 
Channel Bottom Width (feet) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

VALUE 
- - - - - - - - 
18.0 
0.0067 
0.0400 

32.50 
60.00 
0.0 

PROGRAM RESULTS: 
DESCRIPTION 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Normal Depth (feet) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  Flow Velocity (feet per second) 
. . . . . . . . . . . . . . . . . . . .  Froude Number (Flow is Sub-critical) 

Velocity Head (feet) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Energy Head (feet) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . .  Cross-Sectional Area of Flow (square feet) 
Top Width of Flow (feet) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

VALUE 
- - - - - - - 
0.55 
1.29 
0.434 
0.03 
0.58 
13.96 
50.82 

====================================================================== 

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 !c) 1986 
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069 
(713) 440-3787. A manual with equations & flow chart is available. 



. . .  . . . . . . ..:. . - , . < ., : .. ... . . . . .  . . . . . . .  , ._ . . . . . 
source: Flood Control District of Maricopa County, Gila Bend Area Floodplain 
Delineationstudy, Technical Data Notebook, Hydrology, Book 1 . . . .  of 2 .  Preparedby . . .,.. : 

. . .  .... ,.. . .  
Burgess & Niple, Inc.,March, 1992. : .< - 

. . .... .: . . .  I'. ." , . , . . .  - .  - . . . . ... . T .* . . . .  . . .n..-: u: . . . ., 2 7 
* . . :. ,:. . . . .  \. 



BEC-RAS Version 3.0.1 Mar 2001 
U.S. Army Corn of Engineers 
Hydrologic Engineering Center 

609 Second Street. Suite D 
Davis, California 95616-4687 

(916) 756-1104 

X X XXXXKX XXXX XXXX XX XXKX 

PROJECT DATA 
Project Titlei Bender Wash 
Project File i bender.prj 
Run Date and Time: 6/21/01 9:40:31 ?+M 

Project in English units 

Pmject Description: 
study name: Gila Bend Area Drainage Master Plan 

study contractors: EEC, 
Inc. and Premier Engineering Corgoration 

source of hydrology: Gila Bend 
Area Floodplain Delineation Study (FCD 90-67) by Burgess o Niple far FCDMC, 
m r o h  1991 

Source of survey: Gila Bend Area Floodplain Delineation Study 
(FCD 90-67); new topographic mapping and survey by Cooper Aerial Mapping, Tnc., 
1999. 

FCD Contract Number: 99-18 

Datum: N O W  1929 

PLAN DATA 

Plan Title: Bender Wash Main Channel FW Meth 1 
Plan File : g:\99541\FEMA S~tmrittal\Flo~dplain-Floodways HEC-RAS\Bender Wash\bender.plO 

Geometry Title: Bender Wash Main Channel 
Geometry File : g:\99541\FEMA Su~ttal\Floodplain-Floodways HEC-RAS\Bender Wash\bender.g04 

Flow Title : Bender wash Main Channel FW Meth 1 
Flow File : q:\99541\FEMA S~~ittal\Flo0~plain-F100dways HEC-RAS\Bender Wash\bender.flO 

Plan Sunm~ary Information: 
Number of: Cross Sections = 22 Mulitgle Openings - 0 

Culverts = 0 Inline Weirs - 0 
Bridges = 0 

Computational Information 
Water surface calculation tolerance = 0.01 
Critical depth calculaton tolerance = 0.01 
Maximum number of interations = 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 





River = Bender Wash 
RS Profile 

River = Bender Wr 
RS Profile 
3.671 PF 6 

ish Reach = Main Charnel 
Method Valuel Value2 

4 .5  

1.904 PF 6 4 .7 

niver = Bender Wash Reach = w i n  Channel 
RS Profile 
3.671 FF 7 

Reach = Main Channel 
Method Value1 Value2 

4 1.3 
4 1.3 
4 1.8 

4 .6 
4 1.3 

4 1.2 
4 .8  

4 1.8 
4 .5 
4 1.1 

4 .9 
4 .7 
4 .7 

Method Valuel Value2 
4 .5  

4 1.8 
4 .6 
4 1.2 

4 1.3 
4 .5  
4 1.8 

4 1.1 
4 .8 



River = Bender Wash 
RS Profile 
3.671 PF 8 
3.588 PF 8 
3.495 PF 8 
3.409 P F 8  
3.299 P F 8  
3.224 PF 8 
3.122 PF 8 
3.024 PF 8 

River = Bender Wash 
RS P r ~ f  ile 
3.671 PF 9 
3.588 PF 9 
3.495 PF 9 
3.409 PF 9 
3.299 PF 9 

e 3 . 2 2 4  PF 9 
3.122 PF 9 
3.024 PF 9 
2.924 PF 9 
2.837 PF 9 
2.724 PF 9 
2.644 P F 9  
2.553 P F 9  
2.445 PF 9 
2.329 PF 9 
2.274 PF 9 
2.184 PF 9 
2.089 PF 9 
2.013 PF 9 
1.968 PF 9 
1.930 PF 9 
1.904 PF 9 

River = Bender Wash 

Reach = Main Charnel 
Method Valuel Value2 

4 .5 
4 .6 
4 1.3 
4 1.3 
4 1.8 
4 .6 
4 1.2 
4 .8 
4 .8 
4 .7 
4 1.3 
4 .5 
4 1.8 
4 .5 
4 1.1 
4 .8 
4 1.1 
4 .8 
4 .9 
4 .7 
4 .7 
4 .7 

Reach = Main Channel 
Method Valuel Value2 

4 .5 
4 .6 

Reach = Main Channel 
Method value1 Value2 

4 .5 
4 .6 
4 1.3 
4 1.3 
4 1.8 
4 .6 
4 1.2 
4 .8 
4 .8 
4 .7 
4 1.3 
4 .5 
4 1.8 
4 .5 
4 1.1 
4 .8 
4 1.1 
4 .8 
4 .9 
4 .7 



a 1.904 PF 10 

River = Bender Wash 
RS Profile 
3.671 P F 1 1  
3.588 PF 11 
3.495 PF 11 
3.409 PF 11 

River = Bender Wash 
RS Profile 
3.671 P F 1 2  
3.588 PF 12 
3.495 PF 12 
3.409 PF 12 
3.299 PF 12 

River = Bender Wash 
RS Profile 
3.671 PF 13 
3.588 PF 13 
3.495 PF 13 
3.409 PF 13 
3.299 PF 13 
3.224 PF 13 
3.122 PF 13 
3.024 PF 13 
2.924 PF 13 

Reach = Main Charnel 
Method valuel Value2 

4 .5 
4 .6 
4 1.3 
4 1.3 
4 1.8 
4 .6 
4 1.2 
4 .8 
4 .8 
4 .7 
4 1.3 
4 .5 

Reaoh = Main Channel 
Method valuel Value2 

4 .5 
4 .6 
4 1.3 
4 1.3 
4 1.8 
4 .6 
4 1.2 
4 .8 
4 .8 
4 .7 
4 1.3 
4 .5 
4 1.8 
4 .5 
4 1.1 
4 . 8  
4 1.1 
4 .8 
4 .9 
4 .7 
4 .7 
4 .7 

Reach = Main Channel 
Method Value1 value2 

4 .5 
4 .6 
4 1.3 
4 1.3 
4 1.8 
4 .6 
4 1.2 
4 .8 
4 .8 
4 .7 
4 1.3 
4 .5 
4 1.8 
4 .5 
4 1.1 
4 .8 
4 1.1 
4 .8 
4 .9 
4 .7 
4 .7 



River = Bender Wash 
RS Profile 
3.671 P F 1 5  
3.588 PF 15 
3.495 PF 15 
3.409 PF 15 
3.299 PF 15 

Reach r Main Channel 
Method Valuel Value2 

4 .5 
4 .6 
4 1.3 
4 1.3 
4 1.8 
4 .6 
4 1.2 
4 .8 
4 .8 
4 .7 
4 1.3 
4 .5 
4 1.8 
4 .5 
4 1.1 
4 .8 
4 1.1 
4 .8 
4 .9 
4 .7 
4 .7 
4 .7 

Reach = Main Channel 
Method Valuel Value2 

4 .5 
4 .6 
4 1.3 
4 1.3 
4 1.8 
4 .6 
4 1.2 
4 .8 
4 .8 
4 .7 
4 1.3 
4 .5 
4 1.8 
4 .5 
4 1.1 
4 .8 
4 1.1 
4 .8 
4 .9 

FLOW DATA 

Flow Title: Bender Wash Main Channel FW Meth 1 
Flow File : ~1:\99541\FEMA Suhnittal\Floodplain-Floodways HEC-RAS\Bender Wash\bender.flO 

Flow Data (cfs) 

River 
Bender Wash 
Bender Wash 
Bender Wash 
Bender Wash 
Bender Wash 
Bender Wash 
Bender Wash 
Bender Wash 
Bender Wash 
Bender Wash 
Bender Wash 
Bender Wash 
Bender Wash 

Reach 
Main Channel 
Main Channel 
Main Channel 
Main Channel 
Main Channel 
Main Channel 
Main Channel 
Main Channel 
Main Channel 
Main Channel 
Main Channel 
Main Channel 
Main Channel 



a oundary Conditions 
River Reach Profile upstream Downstream 

Bender Wash Main Channel PF 1 
Bender Wash Main Chamel PF 2 

NO-1 S s ,000722 
Known WS = 778 

GEOMETRY DATA 

~eometry Title: Bender Wash Main Channel 
Geometry Pile r q:\99541\FEMA Subrnittal\Floodplain-Floodways HEC-RAS\Bender Wash\bender.g04 

CROSS SECTION RIVER: Bender Wash 
RERCH: w i n  Channel RS: 3.671 

INPUT 
DescriptiOn: 
station Elevation Data nun= 37 

Sta Elev sta  lev sta Elev sta Elev Sta Elev 
9668.56 837.3 9695.22 837.23 9757.27 836.91 9843.93 836.45 9896.39 836 
9932.37 835.7 9953.54 835.43 9991.66 834.61 10019.3 833.9810050.94 833.54 
10063.14 833.3 10070.3 833.4310085.06 833.4610106.22 833.6110128.32 833.89 
10171.03 834.110257.99 834.3910302.87 834.5910363.24 834.94 10384.6 835.05 
10449.28 835.710470.03 835.7710496.25 835.8510544.59 835.9310602.31 835.87 
10619.52 835.910747.66 836.610793.59 836.7710854.45 836.8410897.16 837.01 
10946.62 837.411028.04 838.3611068.01 838.7211137.91 839.0711176.16 839.17 
11221.41 839.211264.52 839.12 

Manning's n Values nun= 3 
eta n Val Sta n Val sta n Val 

9668.56 .045 9932.37 .0610449.28 .04 

Bank Sta: Left Right Lengths: Left Channel Right coeff contr. Expan. 
9932.3710449.28 420 437.12 550 .I .3 

CROSS SECTION OUTPUT 

E.G. Elev (ft) 
vel Head (ft) 
w.s. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top width (ft) 
vel Total (ft/s) 
Max Chl Dpth lft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Iain Ch El (ft) 
Alpha 
Prctn Loss (ft) 
C h E LOSS (ft) 

Profile #PF 1 

836.76 Element 
0.15 Wt.n-Val. 

836.61 Reach Len. (ft) 
835.68 Flow Area (sg ft) 

0.006022 Area ( s q  ft) 
3970.00 Plow (cfs) 
935.23 TOP Width (ft) 
2.98 Avg. Vel. (ftls) 
3.31 Hydr. Depth (ft) 

51159.4 Conv. (cfs) 
480.67 Wetted Per. (ft) 
833.30 Shear (lblsq ft) 
1.08 Stream Power (lb/ft s) 
3.38 Cum Volume (acre-ft) 
0.01 Cum SA (acres) 

Right OB 
0.040 

550.00 
172.65 
172.65 
344.14 
300.29 
1.99 
0.57 

4434.7 
300.29 
0.22 
0.43 

73.79 
51.27 

warning:   he energy loss was greater than 1.0 ft (0.3 m). between the current and Previous cross 
section.  his may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (f t) 
Vel Total (ftls) 
Msx Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 

Element Left 08 Channel Right OB 
Wt. n-Val. 0.060 
Reach Len. (ft) 420.00 437.12 550.00 
Plow Area (sp ft) 1359.88 
Area (sq ft) 1359.88 
elow (cfs) 3970.00 
Top Width (ft) 516.91 
Avg. Vel. (ftls) 2.92 
Hydr. Depth (ft) 2.63 
Conv. (cfs) 63948.8 
Wetted per. (ft) 519.72 
Shear (lb/sp ft) 0.61 



Alpha 
Frctn LOSS (ftl 
C & E Loss (ft) 

1.00 Stream Paver (lblft 91 1.84 
2.91 Cum volume (acre-ft) 154.85 91.65 20.86 
0.03 Cum SA (acres) 121.08 42.58 19.03 

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 crosl 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Bender Wash 
REACHI Main Channel RS: 3.588 

INPUT 
Description: 
Station Elevation Data num= 33 

Ste Elev Sta Elev sta Elev Sta Elev Ste Elev 
9638.59 833.95 9705.91 833.82 9773.22 833.58 9832.33 833.23 9882.36 832.8 
9948.53 832.16 9975.17 83210033.12 83210080.88 831.95 10109.8 831.9 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9638.59 .045 10109.8 .0610204.53 ,834 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
10109.810204.53 460 491.3 480 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ftl 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ftl 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
m x  Chl m t h  (ft) 
Conv. Total (cfsl 
Length Wtd. (ftl 
Min Ch El (ft) 
Alpha 
rrctn Loss (ft) 
C & E LOSS (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ftl 
Area (sq ftl 
Flow (CfS) 
Top Width (it) 
Avg. Vel. (ftls) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ftl 
Shear (lblsa ftl 
Stream Power (lblft s) 
Cum volume (acre-ftl 
Cum SA (acres1 

Channel 
0.060 

491.30 

Right OB 
0.040 

480.00 
697.75 
697.75 

2830.03 
531.73 

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. 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ftls) 
Max Chl m t h  (ftl 
conv. Total (cfs) 
~ength wta. (ft~ 
win Ch El (ft) 
Alpha 
Prctn Loss (ft) 
C h E LOSS (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
F ~ O W  Area (sq ftl 
Area (sa ft) 
Flow (cfsl 
Top Width (ftl 
Avg. ve1. (ftIS) 
Hydr. Depth (ftl 
Conv. (cfsl 
Wetted Per. (ft) 
Shear (Ib/aq ft) 
stream Power (lb/ft s) 
Cum volume (acre-ft) 
Cum SA (acres1 

Left 08 
0.045 

460.00 
330.72 
330.72 

1841.08 
184.80 
5.57 
1.79 

16014.6 
186.23 
1.47 
8.16 

153.26 
120.18 

Channel 
0.060 

491.30 
217.87 
217.87 
1080.45 
94.73 
4.96 
2.30 

9398.2 
94.77 
1.90 
9.41 
83.74 
39.51 

Right OB 
0.040 

480.00 
188.77 
188.77 

1048.48 
125.47 
5.55 
1.50 

9120.2 
127.28 
1.22 
6.80 
19.66 
18.24 

Warning8 The conveyance ratio (upstream conveyance divided by downstream conveyance) is lesr 
then 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

warning,  he 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. 

@ROSS SECTION RIVERI Bender Wash 
REACH: Marn Channel RS: 3.495 

INPUT 
Description: 
Station Elevation Data 

sta Elev sta 
9504.89 830.47 9552.4 
9725.23 829.05 9767.4 
9977.05 82810008.53 
10122.44 828.0410148.02 
10243.93 827.3510260.39 
10350.29 82810382.21 
10534.69 829.510575.03 

num= 34 
Elev Sta Elev sta  lev sta  lev 

830.41 9576.29 830.33 9602.86 830.2 9671.84 829.47 
828.89 9851.14 828.9 9886.85 828.8 9934.62 828.47 
827.6410054.07 82810071.48 828.110102.96 828.01 
828.0310174.78 827.8510201.72 827.610237.91 827.14 
827.7510282.86 828.0410305.34 828.210334.91 828.1 
827.9810417.71 828.15 10468.1 828.710507.61 829.24 
829.710701.18 829.9910754.83 830.1 

Manning's n Values nun= 3 
Sta n Val Sta n Val sta n Val 

9504.89 .04510148.02 .0610282.86 .04 

Bank Star Left Right ~engths: Left Channel Right Coeff Contr. Expan. 
10148.0210282.86 490 453.04 440 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft I 
W.S. Elev (ftl 
Crit W.S. (ft) 
E.G. Slope (ftlftl 
Q Total (cfsl 
Top Width (ft) 
Vel Total (ftls) 

f g"1;;"i":;; i' 
Win Ch El (ft) 
Alpha 
Frctn Loss (ft) 
c & E Loss (ftl 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq f t) 
Area (sq ftl 
Blow (cfsl 
Top Width (ft) 
Avg. Vel. (ftls) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ftl 
Shear (lblsg ftl 
stream Power (lblft s) 
Cum volume (acre-ftl 
Cum SA (acres) 

Left OB 
0.045 

490.00 
637.66 
637.66 
1905.89 
510.94 
2.99 
1.25 

24406.7 
510.96 

0.48 
1.42 

276.38 
209.35 

Channel 
0.060 

453.04 
293.95 
293.95 
955.67 
134.84 

3.25 
2.18 

12238.2 
134.86 

0.83 
2.70 

67.83 
38.21 

Right 08 
0.040 

440.00 
369.84 
369.84 
1108.44 
352.15 
3.00 
1.05 

14194.6 
352.16 

0.40 
1.20 
62.42 
41.14 

Warning2 The conveyance ratio (upstream conveyance divided by downstream conveyance1 is less 
than 0.7 or greater than 1.4.   his may indicate the need for additional cross sections. 

wamingt The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
seotion.  hie may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ftl 
W.S. Elev (ft) 
crit W.S. (ftl 
E.G. Slope (ftlftl 
Q Total (cfs) 
Top Width (ft) 
vel Total (ftls) 
Max Chl DRth (ftl 
Conv. Total (cfa) 
Length Wtd. (ftl 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ftl 
Flow Area (sq ftl 
Area (sa ft) 
Flow ( c ~ s )  
Top Width (ft) 
Avg. Vel. (ftlsl 
nydr. Depth (ftl 
Conv. (cfe) 
Wetted Per. (ft) 
Shear (lblsq ft) 
stream Power (lb/ft s) 
Cum Volume (acre-Et) 
Cum SA (acres) 

Channel Right OB 
0.060 

453.04 440.00 
367.50 
367.50 
1237.92 
134.84 

3.37 
2.73 

Warning2 The conveyance ratio (upstream conveyance diviaed by downstream conveyance) is less 
than 0.7 or greeter than 1.4. This may indicate the need for additional cross sections. 

loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Bender Wash 
REACH, Main Channel RSI 3.409 

INPUT 



Desori~tionr 
station Elevation Data num= 31 

Sta Elev 
' 8923.57 

Sta Elev sta Elev Sta Elev sta Elev 
827 8952.99 826.74 8974.02 826.48 9011.69 825.79 9056.39 824.91 

9086.71 824.4 9108.3 824.24 9145.78 824.28 9242.57 824.87 9309.71 824.96 
9369.26 825.1 9458.66 825.69 9503.35 825.89 9578.26 825.93 9659.79 826.2 
9712.53 826.2 9755.33 826.03 9779.67 825.87 9822.19 825.33 9860.93 824.79 
9889.05 824.5 9913.95 824.33 9955.91 824.2210022.77 824.2210062.06 824.34 
10126.9 824.410211.01 824.3710247.58 824.5310369.35 825.3810413.26 825.65 

10464.35 825.8 

Manning's n Values nun= 3 
Sta n Val Ste n Val Sta n Val 

8923.57 .045 9889.05 .0610247.58 .04 

Bank sts: Left Right Lengths: Left Channel Right Cosff Contr. Expan. 
9889.0510247.58 510 581.38 540 .1 .3 

CROSS SECTION OUTPUT Profile #PF I 

E.G. Elev (ft) 826.02 Element Left OB Channel Right OB 
Vel Head (ft) 0.18 Wt. n-Val. 0.045 0.060 0.040 
W.S. Elev (ft) 825.83 Reach Len. (ft) 510.00 581.38 540.00 
crit w.s. (ft) 825.48 Flow area (sg ft) 495.96 537.39 126.76 
E.G. Slope (ftlft) 0.012579 Area (sq ft) 495.96 537.39 126.76 
Q Total (cfs) 3970.00 Flow (cfs) 1645.80 1954.91 369.29 
Top Width (ft) 1163.65 Top Width (ft) 588.35 358.53 216.77 
Vel Total (ftls) 3.42 Avg. Vel. (ftls) 3.32 3.64 2.91 
Max Chl D ~ t h  (ft) 1.61 Hydr. Depth (ft) 0.84 1.50 0.58 
Conv. Total (cfs) 35397.1 Conv. (cfs) 14674.2 17430.3 3292.6 
Length Wtd. (ft) 537.62 wetted Per. (ft) 588.37 358.53 216.81 
Min Ch El (ft) 824.22 Shear (lblsq ft) 0.66 1.18 0.46 
Alpha 1.01 stream Power (lb/ft s )  2.20 4.28 1.34 
Frctn Loss (ft) 4.73 Cum Volume (acre-ft) 270.00 63.51 59.91 
c k E Loss (ft) 0.02 Cum SA (acres) 203.17 35.65 38.27 

Warning: Divided flow computed for this crass-section. 
Warning: The cmss-section end points had to be extended vertically for the computed water surface 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the ourrent and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Ve1 Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ftlft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ftls) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sa ft) 
Flow (of=) 
Top Width (ft) 
Avg. Vel. (ftls) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lblsq ft) 
stream Power (lblft 4 )  

Cum Volume (acre-ft) 
Cum SA (acres) 

Left 08 
0.045 

510.00 
146.60 
146.60 
445.20 
246.28 
3.04 
0.60 

3424.2 
246.44 
0.63 
1.91 

142.81 
114.03 

Channel Right OB 
0.060 
581.38 540.00 
701.84 

warning:   he 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 ml. between the current and previous cros: 
seotion. This m y  indicate the need for additional cross sections. 

CROSS SECTION RIVER: Bender Wash 
REACEr w i n  Channel RSI 3.299 

INPUT 
Descri~tion: 
Station Elevation Date num= 99 

Sta Elev Sta Elev Sta Elev Sta Elev sta  lev 
7185.41 821.6 7294.62 821.51 7337.05 821.42 7379.47 821.16 7485.54 820.14 
7534.4 819.9 7591.61 819.69 7676.46 819.37 7761.31 818.95 7832.69 818.51 
7888.59 818 7952.23 817.41 7994.66 817.15 8015.87 817.12 8045.75 817.: 



Manning's n Values num= 3 
Sta n Val Sta n Val sta n Val 

7185.41 .045 9965.65 .0610163.39 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9965.6510163.39 460 398.2 420 .1 .3 

Ineffective Flow num= 1 
sta L Ste R Elev P e m n e n t  

888 F 

CROSS SECTION OUTPUT Profile #PF I 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ftlft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOBS (ft) 

Element Left OB Channel 
Wt. n-Val. 0.045 0.060 
Reach Len. (ft) 460.00 398.20 
~ l m  ~ r e a  (sg ft) 1010.15 334.27 
Area (sq ft) 5523.12 334.27 
rlow (ofs) 2986.08 947.20 
Top Width (ft) 2510.14 197.74 
~ v g .  vel. (ft/s) 2.96 2.83 
Hydr. Depth (ft) 1.13 1.69 
Conv. (cfe) 37023.7 11744.1 
Wetted Per. (ft) 896.61 197.82 
shear (lblsq ft) 0.46 0.69 
stream Paver (lblft s) 1.35 1.94 
Cum Volume (acre-ft) 234.77 57.69 
cum sA (acres) 185.03 31.94 

Right OB 
0.040 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the ourrent and previous crosr 

section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (f t) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. S l o w  (ft/ft) 
Q Total (cfs) 
Top Width (f t) 
vel Total (ftls) 
m x  Chl w t h  (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Brctn Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
F l m  Area (sa ft) 
Area (sa ft) 
Flow ( o ~ s )  
Top Width (ft) 
Avg. Vel. (ft/s) 
nydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (Ib/sa ft) 
stream Power (lblft a) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Channel Right OB 
0.060 

computed for this crass-section 
Warning8 The energy loss was greater than 1.0 ft (0.3 m). between the current and previous crosr 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVERI Bender Wash 
REACH: Main Channel RS: 3.224 



INPUT 
Description: 
Station Elevation Data num= 72 

Sta Elev Sta Elev Sta Elev sta 
818.08 7613.78 
816.34 7905.28 
814.47 8032.72 
814.21 8160.16 
815.76 8266.36 
816.6 8563.72 

815.98 8842.91 
815.88 9119.62 

816 9429.14 
817.17 9684.12 
816.51 9942.64 
815.4510011.95 

 lev Sta 
817.4 7658.51 

816.23 7926.89 
814.12 8053.96 
815.23 8168.85 
815.72 8308.84 
816.66 8627.44 
816.13 8880.59 
815.91 9205.78 
816.07 9487.56 
817.42 9746.41 
816.1 9962.12 
815.3110026.83 

Elev 
817.07 

Manning's n Values num= 3 
sea n Val Sta n Val Sta n Val 

7453.41 .045 9854.26 .0610057.41 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9854.2610057.41 290 535.06 480 .1 .3 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

888 F 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) . . 

W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ftlft) 
Q Total (cfsl 
Top Width (ft) 
Val Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (efe) 
Length Wtd. (ftl 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
c k E Loss (ft) 

817.48 Element 
0.21 Wt.n-Val. 

817.27 Reach Len. (ftl 
816.93 Flow Area (sq ft) 

0.011433 Area (sq ft) 
3969.00 Flow (cfs) 
2295.77 Tog Width (ft) 

3.59 Avg. Vel. (ft/s) 
3.57 Hydr. Depth (ft) 

37119.9 Conv. (cfs) 
342.41 Wetted Per. (ftl 
815.31 Shear (lb/sq ftl 
1.04 stream Power (lh/ft s) 
3.11 Cum Volume (acre-ftl 
0.01 Cum SA (acres) 

Channel 
0.060 
535.06 
219.61 
219.61 
612.46 
203.15 
2.79 

Right OB 
0.040 

480.00 
1.91 
1.91 
2.26 
11.82 
1.18 
0.16 
21.1 
11.83 
0.12 
0.14 
58.86 
36.17 

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 crosr 

section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (f t) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ftls) 
Max Chl Dpth (ft) 
Conv. Total (cfe) 
Length Wtd. (ft) 
Min Ch El (ftl 
Alpha 
Frctn LOSS (ftl 
C k E Loss (ft) 

Element 
Wt. n-Val. 
Reaoh Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (ofs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
stream Power (lb/ft s) 
Cum volume (acre-ft) 
Cum SA (acres) 

Left OB 
0.045 

290.00 
834.91 
834.91 

3288.13 
773.21 
3.94 
1.08 

30186.7 
774.53 
0.80 
3.14 

125.99 
98.38 

Channel Right OB 
0.060 

Warning: Divided flow computed for this cross-section. 
Warnings The energy loss was greater than 1.0 ft (0.3 m). between the current and previous crosr 

section. This may indicate the need for additional cross sections. 



CROSS SECTION RIVERS Bender Wash 
REAcHi m i n  Channel RS: 3.122 

INPUT 
Description: 
Station Elevation Data num= 61 

Sta Elev Sta Elev Sta Elev sta Elev Sta Elev 
8033.81 816.2 8089.55 815.94 8118.55 815.67 8160.62 815.11 8231.22 813.99 
8280.47 813.4 8322.9 813 8344.12 812.87 8386.54 812.73 8413.03 812.62 
8471.4 812.1 8513.83 811.9 8556.26 811.84 8619.9 812.01 8665.44 812.45 
8768.4 813.7 8833.71 814.39 8875.78 814.72 8917.85 814.89 8959.91 814.89 
9001.98 814.8 9065.39 814.61 9192.68 813.82 9235.1 813.6 9277.53 813.44 
9301.07 813.4 9343.87 813.13 9386.66 812.73 9447.24 812.14 9489.67 811.91 
9557.84 811.8 9595.3 811.82 9630.14 812 9648.36 812.23 9707.87 813.33 
9746.74 813.9 9789.9 814.26 9824.48 814.36 9863.35 814.21 9894.11 813.84 
9915.42 813.4 9941.09 812.75 9958.05 812.24 9979.96 811.510000.67 811.81 

10043.29 812.310072.99 812.6410149.85 813.9110163.07 814.1610206.88 814.96 
10240.87 815.510274.86 815.8910326.74 816.1310376.82 816.25 10424.2 816.34 
10551.87 81710592.89 817.2 10615.7 817,2510659.42 817.1310725.96 816.65 
10758.91 816.5 

Manning,~ n values n- 3 
Sta n Val Sta n Val Sta n Val 

8033.81 .045 9894.11 .0610149.85 .04 

sank sta: Left ~ight Lengths: Left Channel Right Coeff Contr. Expan. 
9894.1110149.85 460 519.61 430 .I .3 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

888 F 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 814.36 Element Left OB Channel Right OW 
Vel Head (ft) 0.16 Wt. n-Val. 0.045 0.060 0.040 
W.S. Elev (ft) 814.19 Reach Len. (ft) 460.00 519.61 430.00 
Crit W.S. (ft) 813.53 FlowArea (suft) 854.70 386.42 2.14 
E.G. Slope (ftlft) 0.007376 Area (sg ft) 1708.55 386.42 2.14 
Q Total (cfs) 3969.00 Flow (cfs) 2885.03 1082.11 1.86 
Top Width (ft) 1546.95 Top Width (ft) 1276.10 255.74 15.12 
Vel Total (ft/s) 3.19 Avg. Vel. (ftls) 3.38 2.80 0.87 
Max Chl Dgth (ftl 2.69 Xydr. Depth (ft) 1.26 1.51 0.14 
Conv. Total (cfs) 46213.6 Conv. (cfe) 33592.2 12599.7 21.6 
Length Wtd. (ft) 477.24 Wetted Per. (ft) 679.24 255.79 15.12 
Min Ch El (ft) 811.50 Shear (lb/su ft) 0.58 0.70 0.07 
Alpha 1.02 stream Power (lb/ft s) 1.96 1.95 0.06 
Frctn Loss (ft) 2.65 Cum Volume (aore-ft) 178.91 51.44 58.83 
C & E LOBS (ft) 0.01 Cum SA (acres) 149.62 27.29 36.02 

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. 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 814.34 Element Left OW Channel Right 08 
Ye1 Head (ft) 0.19 Wt. n-Val. 0.045 0.060 
W.S. Elev (ft) 814.15 Reach Len. (ft) 460.00 519.61 430.00 
Crit W.S. (ft) 813.54 Flow Area (sg ft) 790.56 374.48 
E.G. Slope (ftlft) 0.007544 Area (sg ft) 790.56 374.48 
Q Total (cfe) 3969.00 Flow (cfs) 2931.04 1037.97 
Top Width (ft) 812.83 Top Width (ft) 557.09 255.74 
Vel Total (ftls) 3.41 Avg. Vel. (ftls) 3.71 2.77 
Max Chl Dgth (ft) 2.65 Hydr. Depth (ft) 1.42 1.46 
Conv. Total (cfs) 45695.0 Conv. (cfs) 33745.0 11950.1 
Length Wtd. (ft) 477.01 Wetted Per. (ft) 557.70 256.03 

811.50 Shear (lb/su ft) 0.67 0.69 
Alpha 

Ch (ft) 
1.05 stream power (lblft a )  2.48 1.91 

Frctn Loss (ft) 2.54 Cum Volume (acre-ft) 120.58 61.58 18.62 
C r E Loss (ft) 0.01 cum SA (acres) 93.96 27.29 17.55 

Warning, Divided flow c-uted for this crose-section. 
Wamingt The energy loss was greater then 1.0 ft (0.3 m). between the current and previous cross 



section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER, Bender Wash 
REACH8 Main Channel RSi 3.024 

INPUT 
Description: 
station Elevation Data num= 73 

St. Elev Sta Elev Sta Elev sta Elev Sta Elev 
8308.52 813 8358.11 812.69 8422.63 812.15 8515.18 811.42 8549.64 811.15 
8592.2 810.7 8634.77 810.02 8700.29 808.63 8719.89 808.29 8746.56 807.95 

Manning's n values nun= 3 
Sta n Val Sta n Val Ste n Val 

8308.52 .045 9960.65 .0610196.12 .04 

Bank Sea: Left Right Lengths: Left Channel Right 
9960.6510196.12 540 515.69 480 

Ineffective Flow n u =  1 
Sta L Sta R Elev Permanent 

888 F 

CROSS SECTION OUTPUT 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ftlft) 
Q Total (Cf8) 
Top Width (St) 
Vel Total (ftls) 

Profile IPF 1 

811.70 Element 
0.13 Wt. n-Val. 

811.57 Reach Len. (ft) 
810.40 Flow Area (sq ft) 

0.004326 Area (sg ft) 
3969.00 Flow (cfsl 
1277.64 Top Width (ft) 

2.88 Avg. Vel. (ft/s) 

Coeff Contr. Expan. 
.I .3 

Left OB Channel Right OB 
0.045 0.060 0.040 

540.00 515.69 480.00 

Max Chl m t h  (ft) 3.85 Hydr.Depth (ft) 1.66 2.00 0.19 
Conv. Total (cfs) 60341.0 COZIV. ( ~ £ 8 )  41712.6 18520.9 107.6 
Length Wtd. (ft) 532.08 Wetted Per. (ft) 542.04 235.69 46.41 
Min Ch El (ft) 807.90 Shear (lb/sa ft) 0.45 0.54 0.05 
Alpha 1.03 Stream Power (lblft s) 1.37 1.40 0.04 
Frotn Loss (ft) 3.11 Cum volume (aore-ft) 160.40 46.32 58.78 
c h E Lo88 (ft) 0.00 Cum SA (acres) 137.62 24.36 35.71 

Warning* Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m l .  between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (St) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top width (ft) 
Vel Total (ftls) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 

811.79 Element 
0.16 Wt. n-Val. 

811.64 Reach Len. (ft) 
810.36 Flow Area (sq ft) 

0.003951 Area (sg St) 
3969.00 Flow (cfs) 
613.55 Top Width (ft) 
3.09 Avg. Vel. (ft/a) 
3.74 Hydr. Depth (ft) 

63139.9 Conv. (cfe) 
532.68 wetted Per. (ft) 
807.90 Shear (lb/sa ftl 
1.06 stream Power (lhlft s) 

Channel Right 08 
0.060 
515.69 480.00 
486.83 
486.83 
1227.66 
235.47 
2.52 
2.07 

19529.9 
236.14 
0.51 
1.28 

~ r b t n  LOSS (ft) 2.95 cum volwne (acre-ft) 112.18 56.45 18.62 
c h E LOSS (ft) 0.01 Cum SA (acres) ' 89.02 24.36 17.55 



Warning: Divided flow c-uted for this cross-section. 
warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is lea8 

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 m y  indicate the need for additional cross asctions. 

CROSS SECTION RIVER: Bender wash 
m C H x  Main Channel RS: 2.924 

INPUT 
Desoriptioni 
Station Elevation Data 

Sta Elev sta 
8180.97 809.3 8229.8 
8375.68 808 8420.01 
8574.95 807.6 8623.56 
8792.17 806.7 8834.33 
8935.78 805.5 8956.99 
9038.56 807.6 9063.06 
9147.92 807.5 9160.8 
9360.06 806.6 9402.49 
9556.93 806.9 9642.53 
9805.55 808.2 9823.54 
9975.33 806.910004.02 

10097.27 807.810125.27 
10233.43 807.610268.05 
10412.28 811.710427.27 
10557.9 812.510600.33 

n m =  73 
Elev Sta 

809.07 8309.18 
806.92 8433.95 
807.43 8681.22 
806.25 8876.48 
805.88 8978.21 
807.54 9087.24 
807.53 9214.52 
806.31 9444.91 
808.08 9685.33 
808.03 9880.44 
806.3210017.77 
807.9910179.35 

80810297.47 
81210449.74 

812.3410621.78 

Elev Sta 
808.58 8331.88 
806.78 8467.98 
807.06 8723.64 
805.7 8893.35 
806.34 9002.94 
807.56 9105.49 
807.62 9257.32 
806.17 9487.34 
808.53 9720.7 
807.52 9921.63 
805.9710032.39 

Elev Sta 
808.47 8353.51 
806.91 8536.03 
806.9 8766.07 
805.5 8914.57 
807.01 9020.64 
807.47 9129.4 

Elev 
808.29 
807.41 

manning's n Values n u =  3 
sta n Val Sta n Val Sta n Val 

8180.97 .045 9823.54 .0610125.27 .04 

Bank Stat Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9823.5410125.27 550 471.5 490 .1 .3 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

888 F 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ftlft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ftls) 
max Chl m t h  (ft) 
Conv. Total (cfs) 
Length Wtd. (ftl 
~in-ch El (ft) 
Alpha 
Frctn Loss (ft) 
C h E LOSS (ft) 

Element 
wt. n-Val. 
Reach Len. (ft) 
Flow Area (sg ft) 
Area (sg ft) 
Flow (cfs) 
Top Width (St) 
Avg. Vel. (ftls) 
Hydr, Depth (ft) 
Conv. (cfsl 
Wetted Per. (ft) 
shear (lblsg ft) 
stream Power (lblft 
Cum Volume (acre-ft 
Cum sa (acres) 

Channel 
0.060 

471.50 
354.95 
354.95 
893.86 

Right 08 
0.040 

490.00 
85.15 
85.15 

185.11 
165.81 
2.17 
0.51 

2028.4 
165.82 
0.27 
0.58 
58.26 
34.54 

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 crost 

section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 808.84 
Vel Head (ft) 0.21 
W.S. Elev (ft) 808.63 
Crit W.S. (ftl 808.11 
E.G. Slope (ftlft) 0.008301 
Q Total (cfs) 3969.00 
Top Width (ft) 806.56 
Vel Total (ftls) 3.56 
m x  Chl Dpth (ft) 2.66 
Conv. Total (cfs) 43564.1 
Length Wtd. (ft) 531.62 

Element Left 08 Channel Right OB 
Wt. n-Val. 0.045 0.060 
Reach Len. (ft) 550.00 471.50 490.00 
Flow Area (sa ft) 698.41 416.16 
Area (sq ft) 698.41 416.16 
Flow (cfs) 2807.27 1161.73 
Top Width (ft) 504.83 301.73 
avg. vei. (ft~s) 4.02 2.79 
Hydr. Depth (ft) 1.38 1.38 
COZIV. (of.3) 30812.9 12751.2 
wettea Per. (ft) 506.14 302.41 



 in Ch El (ft) 
alpha 
Frctn Loss (ft) 

805.97 Shear (lblsq ft) 0.72 0.71 
1.08 Stream Power (lblft s) 2.87 1.99 
2.69 Cum Volume (acre-ft) 102.90 51.10 18.62 
0.03 Cum SA (acres) 83.55 21.18 17.55 

Warning, Divided flow computed for this cross-section. 
Warnings The conveyance ratio (upstream conveyance divided by downstream conveyance) is lest 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
warning8 The energy loss was greater than 1.0 ft (0.3 m). between the current and previous crosr 

seation. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Bender Wash 
REACH: Main Channel RS: 2.837 

INPUT 
Description: 
station Elevation Data 

Sta Elev Sta 
7912.44 805.31 7971.85 
8173.3 803.96 8228.02 
8432.76 804.1 8497.76 
8606.1 804 8611.1 

8692.77 802.6 8714.44 
8853.91 804.08 8909.45 
9061.12 802.09 9082.79 
9234.46 803.42 9284.35 
9407.81 804.18 9431.5 

n u =  74 
Elev Sta Elev sta Elev Sta Elev 

805.18 8008.43 804.8 8064.77 804.41 8129.41 804.07 
804.05 8282.75 804.2 8324.42 804.21 8392.2 804.02 
804.71 8531.08 804.8 8566.95 804.72 8584.43 804.51 
803.83 8627.77 803.5 8649.43 802.76 8674.56 802.13 
803.02 8736.1 803.6 8746.3 803.78 8782.17 803.96 

lbBnnxngls n Values e ' 

n m =  3 
sta n Val Sta n Val sta n Val 

7912.44 .045 9917.45 .0610111.55 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9917.4510111.55 630 596.64 580 .I .3 

Ineffective Flow num= 1 
sta L Sta R Elev Permanent 

888 F 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfe) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Lose (ft) 
C r E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (it) 
Flow Area (sq ft) 
Area (sq ft) 
Flow ( ~ £ 4 )  

Top Width (ft) 
Avg. Vel. (ftls) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/ag ft) 
Stream Power (lblft e )  
Cum volume (acre-ft) 
Cum SA (acres) 

Left OB 
0.045 

630.00 
1207.27 
2224.86 
3695.94 

Channel 
0.060 

596.64 
174.43 
174.43 
272.96 

Right OB 
0.040 

580.00 
0.35 
0.35 
0.10 
8.98 
0.29 
0.04 
1.5 
8.98 

Warning, Divided flow computed Lor this cross-section. 
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. 
Warnings The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous crosr 

section.  his may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit w.S. (ft) 

806.11 Element Left OB Channel Right OB 
0.10 Wt. n-Val. 0.045 0.060 

806.01 Reach Len. (ft) 630.00 596.64 580.00 
805.06 Flow Area (sq ft) 1248.19 335.8: 



E.G. Slope (ft/ft) 0.003399 
Q Total (cfs) 3969.00 
TOD Width (ft) 975.68 
Vel Total (ftls) 2.51 
ldax Chl Dpth (ft) 3.80 
conv. Total (cfa) 68072.9 
Length Wtd. (ft) 621.47 
Min Ch El (ft) 802.53 
Alpha 1.02 
rrctn Loss (ft) 4.31 
C & E Loss (ft) 0.03 

Area ( s q  ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Val. (ft/S) 
Hydr. Depth (ft) 
conv. (cfs) 
wetted Per. (ft) 
shear (lb/sq ft) 
stream Power (lblft 
Cum volume (acre-ft) 
cum SA (acres) 

warning:   he conveyance ratio (upstream conveyance divided by downstream conveyance) is lest 
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. 

CROSS SECTION RIVER$ Bender Wash 
REACH$ Main Channel RS: 2.724 

INPUT 
Descriptiont 
Station Elevation Data 

Sta Elev Sta 
8624.91 802.9 8660.65 
8813.88 801.3 8849.7 
8920.77 797.3 8942.44 
9027.87 800 9061.06 
9259.82 800.1 9287.43 
9432.26 800.1 9467.34 
9647.5 801.4 9687.57 
9909.84 800.3 9940.73 
10004.49 798.610025.74 

799.810202.48 
0433.55 80110458.56 

803.710670.56 

num- 58 
Elev sta 

802.24 8682.32 
800.79 8864.98 
797.49 8964.12 
800.15 9075.35 
799.97 9328.99 
800.25 9513.8 
801.5 9728.84 
800.04 9961.98 
799.5910048.23 
799.8410240.45 
801.4410541.29 
803.7610692.11 

n lev Sta 
801.9 8725.68 

800.41 8877.41 
798.02 8993 
800.19 9125.74 
799.76 9352.11 
800.63 9541.87 
801.39 9774.09 
799.58 9968.09 
799.8910068.24 
799.910348.81 
802.95 10568.3 
803.77 

Elev Sta 
801.52 8769.03 
799.96 8885.53 
798.99 9007.47 
800.44 9167.58 
799.7 9398.17 
800.83 9607.42 
801.11 9834.47 
799.5810000.34 
799.9610090.83 
800.3410397.72 
803.3110607.42 

Manning's n Values num= 3 
sta n Val Sta n Val Sta n Val 

8624.91 .045 9940.73 .0610068.24 .04 

Bank stai Left Right Lengths: Left ChaMsl Right Coeff Contr. Exgan. 
9940.7310068.24 470 424.76 400 .1 .3 

CROSS SECTION OUTPUT Profile UPP 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ftl 
Q Total (cfs) 
TOR Width (ft) 
Vel Total (ft/e) 
Max Cbl Dpth (ft) 
conv. Total (cfs) 
Length Wtd. (ft) 
Xin Ch El (ft) 
Alpha 
rrctn Loss (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
rlow (cfs) 
Top Width (ft) 
Avg. Vel. (ftls) 
Hydr. Depth (ft) 
conv. (cfs) 
wetted Per. (ft) 
shear (lblsq ft) 
stream Power (lb/ft s) 
Cum Volume (acre-ft) 
cum SA (acres) 

Channel 
0.060 

424.76 

Right OB 
0.040 

Wamingi Divided flow computed for this oross-section. 
warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is lest 

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 crosl 

section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile UPF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 

801.77 Element Left OB Channel Right OB 
0.38 Wt. n-Val. 0.045 0.060 

801.40 Reach Len. (ft) 470.00 424.76 400.00 
Flow Area (sq ft) 573.73 242.9; 



E.G. Slope (ft/ftl 0.021142 Area ( s q  ftl 572.73 242.92 
Q Total (cfsl 3969.00 Flow (cfsl 2635.07 1333.94 
Top Width (ft) 755.56 Top Width (ft) 628.05 127.51 
vel Total (ftlsl 4.87 Avg. Vel. (ftls) 4.60 5.49 
 ax Chl Dpth (ft) 2.80 Hydr.Depth(ft) 0.91 1.91 
Conv. Total (cfsl 27296.7 Conv. (cfsl 18122.6 9174.1 
~ength Wtd. (ft) 457.44 Wetted Per. (ft) 629.28 128.99 
Min Ch El (ft) 798.60 Shear (lblsq ft) 1.20 2.49 
Alpha 1.02 Stream Power (lblft s) 5.53 13.65 
Prctn Loss (ftl 3.03 Cum Volume (acre-ft) 77.44 43.07 18.62 
C & E Loss (ftl 0.04 Cum SA (acres1 65.23 16.29 17.55 

warning: Divided flow oowuted for this cross-section. 
warning: The conveyance ratio (upstream conveyance divided by downstream conveyance1 is lest 

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 crost 

section. This may indicate the need for additional cross sections. 

CROSS SECTION R1 
REACH: Main Channel 

INPUT 
Deecriptionr 
Station Elevation Data 

Sta Elev Sta 
8819 800.3 8867.4 

9075.48 798.2 9103.23 
9204.31 794.9 9209.25 
9305.38 796.6 9320.73 
9482.61 797.9 9508.01 

LVERI Bender Wash 
RSz 2.644 

nun= 48 
Elsv sta Elev Sta 

800.16 8901.09 799.97 8968.47 
797.72 9142.37 796.75 9164.66 
794.74 9231.55 794.96 9253.85 
796.89 9372.76 797.48 9416.69 
797.69 9548.06 797.25 9613.21 

Elev Sta Elev 
799.3 9053.18 798.52 

796.09 9186.96 795.67 
795.62 9284.85 796.22 
797.83 9454.51 797.93 
796.39 9654.89 796 
796.21 9884.76 796.54 

79610005.87 795.54 
797.4210180.21 797.45 
797.6410311.35 797.94 

- 
Manning's n values nun= 3 

Sta n Val Sta n Val Sta n Val 
8819 .035 9919.81 .05510064.85 .04 

Bank Star Left Right ~engths: Left Channel Right Coeff Contr. Expan. 
9919.8110064.85 510 479.57 520 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.Q. Slope (ftlft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ftls) 
Max Chl m t h  (ftl 
Conv. Total (cfsl 
Length wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Plow Area (sq ft) 
Area (sg ft) 
Flow (cfs) 
Tog Width (ft) 
Avg. Vel. (ftls) 
liydr. Degth (ft) 
Conv. (cfs) 
Wetted Per. (ftl 
shear (lblsg ftl 
Stream Power (lb/ft s) 
Cum Volume (aore-ftl 
Cum SA (acres) 

Channel 
0.055 

479.57 
230.85 
230.85 
560.09 
145.04 
2.43 
1.59 

8501.4 
145.06 

0.43 
1.05 

34.27 
14.96 

Right OB 
0.040 

520.00 

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 crosr 

section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile UPF 2 

E.C. Elev (ft) 798.69 Element Left OB Channel Right 08 
Vel Head (ft) 0.23 Wt. n-Val. 0.035 0.055 
W.S. Elev (ftl 798.46 Reach Len. (ft) 510.00 479.57 520.00 
crit w.S. (ftl Plow Area (sq ftl 753.31 331.51 
E.G. Slope (ftlft) 0.003193 Area (sq ft) 753.31 331.51 
Q Total (cfs) 3969.00 Plow (cfs) 3098.47 870.53 
Top Width (ft) 478.84 Top Width (ft) 333.80 145.04 



Vel Total (ft/s) 3.66 Avg.ve1. (ft/s) 4.11 2.63 
Max Chl Dpth (ft) 2.92 Hydr. Depth (St) 2.26 2.29 
Conv. Total (cfs) 70242.6 Conv. (cfs) 54836.1 15406.5 
Length Wtd. (ft) 495.37 Wetted Per. (ft) 335.52 146.94 
Min Ch El (ft) 795.54 Shear (lblsq ft) 0.45 0.45 

Alpha 1.10 streampower (lb/fts) 1.84 1.18 
Frctn Loss (ft) 1.91 Cum Volume (acre-ft) 70.29 40.27 18.62 
C k E Loss (ft) 0.00 Cum SA (acres) 60.04 14.96 17.55 

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

CROSS SECTION RIVER: Bender Wash 
REACH$ Main Channel R S ~  2.553 

INPUT 
Description: 
station Elevation Data num= 40 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9097.36 796.5 9140.41 796.21 9195.63 795.7 9260.64 795.4 9300.95 795.23 
9346.82 795.3 9369.76 795.19 9390.68 794.78 9423.19 793.49 9438.56 792.82 
9461.5 792.2 9488.2 792.27 9507.37 792.38 9530.3 792.66 9539.27 792.82 
9584.16 793.7 9612.68 794.23 9642.9 794.64 9690.47 795.06 9717.43 795.15 
9744.38 795.1 9771.34 794.98 9796.98 794.72 9866.45 793.4 9905.8 792.83 
9939.53 792.7 9948.9 792.7 9963.58 792.58 9970.38 792.69 9976.81 792.96 
9991.71 793.4 10015.5 794.3310034.35 794.910055.68 795.98 10077 796.09 

10092.88 796.110119.65 795.9910183.62 796.4310226.28 796.6110268.93 796.63 

Manning's n Values num= 3 
sta n Val Sta n Val Sta n Val 

9097.36 .035 9771.34 ,05510034.35 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Exgan. 
9771.3410034.35 490 569.33 510 .I .3 

CROSS SECTION OUTPUT Profile #PF 1 a 
E.G. Elev (ft) 795.80 Element Left OB Channel Right OB 
vel Head (ft) 0.15 Wt. n-Val. 0.035 0.055 0.040 
W.S. Elev (ft) 795.65 Reach Len. (ft) 490.00 569.33 510.00 
Crit W.S. (ft) Flow Area (sq ft) 746.57 536.19 5.49 
E.G. Slope (ft/ft) 0.004151 Area (sq ft) 746.57 536.19 5.49 
Q Total (cfs) 3969.00 Flow (ofs) 2461.84 1500.35 6.80 
Top Width (ft) 841.69 Top Width (ft) 563.95 263.01 14.73 
Vel Total (ft/s) 3.08 Avg. Vel. (ftls) 3.30 2.80 1.24 
Max Chl Dpth (ft) 3.45 Hydr. Depth (ft) 1.32 2.04 0.37 
conv. Total (cfe) 61602.5 Conv. (cfs) 38210.1 23286.9 105.6 
Length Wtd. (ft) 526.82 Wetted Per. (ft) 564.03 263.07 14.75 
Min Ch El (ft) 792.58 Shear (lhlsq ft) 0.34 0.53 0.10 
Alpha 1.02 stream Power (lb/ft s) 1.13 1.48 0.12 
Frctn Loss (ft) 2.47 Cum Volume (acre-ft) 70.66 30.05 53.90 
C k E LOSS (ft) 0.01 Cum SA (acres) 68.14 12.71 27.12 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous croe: 
section. This may indioate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 796.78 Element Left OB Channel Right 08 
Vel Head (ft) 0.23 Wt. n-Val. 0.035 0.055 0.040 
W.S. Elev (ft) 796.55 Reach Len. (ft) 490.00 569.33 510.00 
Crit W.S. (ft) Flow Area (sq ft) 238.79 774.75 18.39 
E.G. Slope (ftlft) 0.004747 Area (eq ft) 238.79 774.75 18.39 
Q Total (cfa) 3969.00 Flow (cfs) 952.52 2962.98 53.50 
Top Width (ft) 425.00 Top Width (ft) 147.76 263.01 14.23 
vel Total (ftle) 3.85 Avg. Vel. (ftls) 3.99 3.82 2.91 
Max Chl Dgth (ft) 3.97 Hydr.Depth (ft) 1.62 2.95 1.29 
conv. Total (cfs) 57606.6 Conv. (cfs) 13825.0 43005.0 776.5 
Length Wtd. (ft) 551.44 Wetted Per. (ft) 149.94 263.07 15.18 
Min Ch El (ft) 792.58 Shear (lblsq ft) 0.47 0.87 0.36 
Alpha 1.00 Stream Power (lh/ft a )  1.88 3.34 1.04 
Frctn Loss (ft) 2.93 Cum Volume (acre-ft) 64.48 34.18 18.51 
C & E Loss (ft) 0.01 Cum SA (acres) 57.22 12.71 17.46 



Warning, The enerw loss was greater than 1.0 ft (0.3 m). between the current and previous crosr 
section. This may indicate the need for additional cross sections. 

CROSS SECTXON RIVER: Bender Wash 
REACH, Main Channel RS: 2.445 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
8809.75 793.6 8868.41 
9155.66 793.8 9191.56 

num= 67 
Elev sta 
793.8 8911.54 
793.82 9263.37 

Elev Ste 
793.82 8993.82 
793.62 9371.09 
792.82 9622.43 
790.95 9760.86 
792.82 9860.46 
789.8610011.43 
791.72 10125.8 
792.6210317.93 

79210520.16 
792.3210648.46 
787.0910749.78 
785.3910895.33 
790.3511073.59 

Elsv sta 
793.71 9058.81 
793.08 9427.04 
792.79 9658.34 
790.22 9765.45 
792.63 9896.03 
789.7810018.81 
792.0410166.68 
792.3910361.15 
792.4110554.49 

Elev 
793.72 
792.76 
792.54 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

8809.75 .035 9860.46 .05510166.68 .04 

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Exgan. 
9860.4610166.68 535 614.31 700 .I . 3  

Ineffective Flow n u =  1 
Sta L sea R Elev Permanent 

P 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
vel Head (f t) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ftlft) 
Q Total (cfs) 
TOP width (ft) 
Vel Total (ftls) 
Max Chl m t h  (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (it) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Plow Area (sq ft) 
Area (sq ft) 
Flow (~£93) 
Top Width (ft) 
Avg. Vel. (ftls) 
Hydr. Depth (ft) 
conv. (cfs) 
Wetted Per. (ft) 
shear (lblsq ft) 
stream Power (lblft s) 
Cum volume (acre-ft) 
Cum sA (acres) 

Left OB 
0.035 
535.00 
427.52 
427.52 
1174.69 
511.72 
2.75 
0.84 

Channel 
0.055 
614.31 
623.72 

Right OB 
0.040 

700.00 
338.05 

Warning: The cmss-section end points had to be extended vertically for the comguted water surface. 
Warnings The energy lbes was greater than 1.0 ft (0.3 m). between the current and previous crosr 

aection. This may indicate the need for additional croas sections. 

CROSS SECTION OUTPUT 

E.G. Elev (ft) 
vel Head (ft) 
W.S. Elev (ft) 
crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ftle) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El lft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Profile #PF 

Element 
We. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (aq ft) 
Flow ( c £  S )  

Tog Width (ft) 
Avg. Val. (ftls) 
HyBr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lblsq ft) 
stream Power (lblft s) 
Cum volume (acre-ft) 
Cum SA (acres) 

Channel 
0.055 

614.31 
759.94 
759.94 

2911.24 
306.22 
3.83 
2.48 

37628.8 
306.28 

0.93 
3.55 

24.15 
8.99 

Right OB 
0.040 

700.00 



Warning8 

Warnings 

  he 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. 
The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section.   his may indioate the need for additional cross sections. 

_ The parabolic search method failed to converge on critical depth. The program will try tht 
cross section slicelaecant method to find critical depth. 

Notex mltiple critical depths were found at this looation. The critical depth with the lowest, valid. 
water surface was used. 

CROSS SECTION RIVER: sender wash 
REACHt Main Channel RSr 2.329 

INPUT 
Description: 
Station Elevation Data 

sea Elev sta 
8199.87 791.2 8247.27 
8480.76 790.9 8523.8 

num= 93 
Elev Sta 

791.22 8291.33 
790.9 8566.85 
791.65 8811.07 
788.88 8954.28 
789.93 9212.57 
790.44 9449.33 
789.31 9578.47 
790.24 9720.23 
790.85 9885.2 
787.56 9956.38 
787.4410001.63 
787.4910061.92 
784.8 10111.2 
788.5210216.83 
786.3910321.04 
789.5110389.11 
788.5310465.38 
790.5810587.39 
791.63 10733.4 

Elev Sta 
791.2 8373.14 

791.11 8655.15 
791.06 8846.66 

Elev Sta 
791 8447.25 

791.79 8707.12 
790.43 8889.71 
788.68 9018.97 
790.64 9298.66 
89.5263 9496.36 
789.71 9643.18 
790.32 9803.73 
789.56 9920.78 
787.2 9968.63 

788.1310025.38 
783.410090.23 
787.6910166.08 
788.4210284.02 

Elev 
790.93 
791.93 
789.56 
788.79 
790.77 
789.36 
789.89 
790.51 
788.45 
786.63 
786.86 
786.15 
787.6 

788.69 
789.13 
788.93 
789.47 
791.65 

Manning's n Values nun= 3 
Sta n Val Sta n Val see n Val 

8199.87 .03510057.44 .05510118.44 -04 

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Exgan. 
10057.4410118.44 440 288.13 310 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (it) 
E.G. SloRe (ftlft) 
Q Total (cfs) 
Top Width (ftl 
Vel Total (ftlsl 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area ( s p  ft) 
Area (sq ftl 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ftls) 
Hydr. ~ e p t h  (ftl 
conv. (cf*) 
Wetted Per. (ft) 
shear (lblsg ft) 
stream Power (lblft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left 08 
0.035 

440.00 
649.42 
649.42 

2503.02 
656.63 
3.85 

Right OB 
0.040 

310.00 
525.25 
525.25 
1709.63 
390.49 

Warning: Divided flow computed for this croes-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous crosc 

section.  hie may indicate the need for additional oross sections. 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 790.26 Element Left OB Channel Right OB 

Vel Head (ft) 0.31 Wt. n-Val. 0.035 0.055 0.040 
W.S. Elev (ftl 789.95 Reach Len. (ft) 440.00 288.13 310.00 
Crit W.S. (ft) 789.41 Flow Area (sq ft) 473.32 265.26 552.08 
E.G. Slope (ftlft) 0.005579 Area (sq ft) 473.32 265.26 552.08 
Q Total (cfs) 5530.00 Flow (cfs) 2197.39 1403.47 1929.14 



Top Width ( f t l  851.57 
Vel Total (ft18) 4.28 
MaxChl Dpth (ft) 6.55 
Conv. Total (cfs) 74036.5 
Length Wtd. (ft) 377.59 
Min Ch El (ft) 783.40 
Alpha 1.09 
Frctn Loss (ft) 2.69 
c & E Loss (ft) 0.02 

Top Width (ft) 
Avg. Vel. (ftla) 
Hyar. Depth (ft) 
conv. (<fa) 
Wetted Per. (ft) 
shear (lb/su ft) 
Stream Power (lblft s) 
Cum volume (acre-ft) 
Cum SA (acres) 

werningi Divided flow cowuted for this cross-section. 
warningi  he 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. 

CROSS SECTION RIVER: Bender Wash 
REACH, main Channel RSI 2.274 

INPUT 
Description: 
Station Elevation Data num= 100 

sta  lev Sta Elev sea  lev Sta Elev Sta Elev 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

8322.77 .035 9927.34 .05510025.99 .04 

Bank Stai Left Right Lengths: Left Channel Right coeff Contr. Expan. 
9927.3410025.99 430 474.46 474 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ftlft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ftls) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
min ch El (ft) 
Alpha 
Frotn Loss (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (f t) 
Flow Area (sq ft) 
Area (su ft) 
Flow (cf s) 
Top Width (ft) 
Avg. Vel. (ft/s) 
~yclr. Depth (ft) 
conv. (cfs) 
Wetted Per. (ft) 
Shear (Ib/sa ft) 
Stream Power (lb/ft sl 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left 08 
0.035 
430.00 
944.60 
944.60 

3845.70 
1026.15 

4.07 
0.92 

39802.7 
1027.06 

0.54 
2.18 
49.40 
46.42 

Channel 
0.055 

474.46 
204.25 
204.25 
860.94 
98.65 
4.22 
2.07 

8910.7 
99.54 
1.20 
5.04 
14.69 
5.88 

Right OB 
0.040 

474.00 
221.22 
221.22 
643.36 
347.62 
2.91 
0.64 

6658.7 
348.53 
0.37 
1.08 
6.17 
8.12 

Warn~ng: Divided flow computed for this cross-section. a :  Warnlng: The croas-section end points had to he extended vertically for the comguted water surface. 

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 lose 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. 



CROSS SECTION OUTPUT 

E.G. Elev (ft) 
Vel Head (f tl ~ - ~~ ~ . . 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (CfS) 
Top Width (ft) 
Vel Total (ft/e) 
 ax Chl Dpth (ft) 
conv. Total (a£=) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
c & E Lose (ft) 

Profile #PF 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (su ftl 
Flow ( ~ £ 8 )  
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. lcfs) 
Wetted Per. (ftl 
Shear (lb/sq ft) 
stream Power (lh/ft s) 
Cum volume (acre-ft) 
Cum SA (acres) 

Left OB 
0.035 

430.00 
937.66 
937.66 

3841.34 
1023.65 

4.10 
0.92 

39369.3 
1024.55 

0.54 
2.23 

53.00 
46.63 

Channel 
0.055 

474.46 
203.58 
203.58 
864.70 
98.65 
4.25 
2.06 

8862.1 
99.54 
1.22 
5.16 

15.37 
5.88 

Right OB 
0.040 

474.00 
218.83 
218.83 
643.96 
342.62 
2.94 
0.64 

6599.9 
343.64 
0.38 
1.11 
6.88 
8.11 

Warningr Divided flow c w u t e d  for this crose-section. 
Warning* The conveyance ratio (upstream conveyance divided by damatream conveyance) is leer 

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. Thie may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Bender Wash 
REACH: Main Channel RSI 2.184 

INPUT 
Description: 
station Elevation Data 

Sta Elev Sta 
8275.93 784.46 8341.44 
8464.11 783.51 8522.37 
8750.12 783.71 8769.23 
8898.58 783.99 8930.86 
9007.04 783.56 9009.3 
9040.08 782.39 9056.06 
9105.01 783.32 9119.97 
9256.68 783.42 9273.24 
9435.87 783.95 9492.68 
9550.02 784.15 9583.54 
9673.61 783.98 9699.31 
9805.95 784.48 9839.76 
9921.98 780.25 9940.36 

10025.52 783.4710044.16 
10101.52 784.1910124.37 
10250.99 784.6310290.28 
10400.7 784.65 10416.8 

10497.99 788.210503.87 

n m =  88 
Elev sta 

784.26 8358.15 
782.84 8591.6 
783.58 8798.8 
784.12 8958.99 
783.12 9015.3 
783.15 9061.67 
783.16 9159.4 
784.03 9305.4 
783.27 9502.36 
783.96 9608.07 
784.09 9727.16 
784.11 9859.07 
780.32 9950.37 

 lev sta 
784.13 8419.3 
783.22 8641.04 
783.93 8823.99 
783.71 8984.08 
782.79 9022.68 
781.61 9068.88 
784.8 9194.06 

785.27 9351.44 
782.74 9509.64 
783.64 9637.07 
784.29 9759.04 
783.98 9877.47 
784.16 9959.32 

 lev sta 
783.92 8456.95 
784.55 8687.01 
784.02 8866.77 
783.03 8995.34 
782.78 9030.93 
783.07 9089.01 
783.23 9232.34 
784.28 9419.34 
783.8 9528.57 

782.94 9653.5 
784.55 9764.39 
783.38 9911.93 
784.01 9998.26 

Elev 
783.5 

Manning's n Values n u =  3 
St. n Val sta n Val sta n Val 

8275.93 .035 9911.93 .055 9950.37 .04 

Bank Sta; Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9911.93 9950.37 600 501.92 501.92 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ftlft) 
Q Total (cfs) 
TOD Width lft) 
Vel Total fftls) - -  .. - . 

Conv. Total (cfs) 
Length Wtd. (ft) 
Pin Ch El (ft) 
Alpha 
Frctn LOSS lft) 
c & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. lft) 
Flow Area (sq ft) 
Area (su ftl 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. Iftls) 
Hydr. Depth (it) 
Conv. (cfe) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/£t sl 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left 08 
0.035 
600.00 

1532.96 
1532.96 
4191.60 
1592.90 

2.73 
0.96 

64412.6 
1594.15 

0.25 
0.70 
37.17 
33.49 

Channel Right OB 
0.055 0.040 

501.92 501.92 



warning l 
warning: 
Warning r 

Divided flow computed for this crosa-section. 
The cross-section end points had to be extended vertically for the computed Water surface 
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.  his may indicate the need for additional croaa sections. 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
vel Head (ft)  
W.S. Elev lft) - - . . 
crit W.S. (ft) 
E.G. Slope (ftlft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/s) 
 ax Chl ~ p t h  (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
alpha 
Frctn Lose (ft) 
C & E to88 (ft) 

Element 
wt. n-val. 
Reach Len. (ft) 
Flow area (sq ft) 
area (sp ft) 
Flow (of*) 
Top Width (ft) 
avg. Vel. (ft/s) 
Hydr. Depth (ft) 
con.,. (cfs) 
Wetted Per. (ft) 
shear (lblsa ft) 
stream Power (lblft s) 
Cum Volume (acre-ft) 
cum sa (acres) 

Channel 
0.055 
501.92 
132.91 
132.91 
514.50 
38.44 
3.87 
3.46 

8019.1 
39.83 
0.86 
3.32 

13.54 
5.13 

Right OB 
0.040 

501.92 
212.34 
212.34 
472.04 
346.65 
2.22 
0.61 

7357.3 
346.91 
0.16 
0.35 
4.53 
4.36 

Warning, Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is lens 

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 crost 

seation. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Bender Wash 
RWLCHI Main Chamel RS: 2.089 

INPUT 
Description8 
Station Elevation Data num= 82 

sta  lev sta  lev Sta Elev Sta Elev Sta Elev 
8337.2 780.2 8398.26 780.04 8472.06 780.17 8482.74 780.16 8547.91 780.2 
8581.45 779.9 8612.81 779.76 8638.16 779.5 8649.35 779.52 8699.6 779.72 
8725.43 779.6 8740.32 779.69 8772.6 779 8788.1 778.63 8798.16 778.7 
8809.61 778.2 8833.54 777.46 8847.22 778.12 8863.09 777.82 8913.92 777.7 
8926.72 778.3 8938.33 778.62 8958.47 779.14 8964.87 779.12 8986.64 779.22 
9013.32 779.6 9049 779.55 9078.83 779.91 9128.9 781.09 9167.87 780.99 
9186.1 780.9 9220.56 780.7 9240.06 780.16 9244.28 779.84 9268.39 778.2 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

8337.2 .035 9946.6 .055 10023.2 .04 

Bank Sta: Left Right Lengths, Left Channel Right 
9946.6 10023.2 210 343.99 343.99 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft ) 
W.S. Elev (ft) 
crit W.S. (ft) 
E.G. Slope (ftlft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ftls) 
Max Chl Dpth (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow area (sp ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. vel. (ft/s) 
Hydr. Depth (it1 

Coeff Contr. Expan. 
.1 .3 

Left OB Channel 
0.035 0.055 

210.00 343.99 
894.35 74.27 
894.35 74.27 

4853.20 247.78 
943.28 76.60 
5.43 3.34 
0.95 0.97 

Right OB 
0.040 
343.99 
0.03 
0.03 
0.02 
0.50 
0.70 
O.Ot 



conv. Total (cfs) 40382.7 conv. (cfs) 38421.0 1961.6 0.2 
Length Wtd. (ft) 219.74 Wetted Per. (ft) 943.79 76.85 0.51 
Min Ch El (ftl 778.12 Shear (lblsq ftl 0.94 0.96 0.06 
Alpha 1.03 Stream Power (lblft s) 5.12 3.21 0.04 
Frctn Loss (ft) 1.64 Cum Volume (acre-ftl 20.45 11.66 2.62 
c & E Loss (ft) 0.09 cum SA (acres) 16.02 4.47 2.38 

Warning: Divided flow cowuted for this cross-section. 
warnings The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater then 1.4. This may indicate the need for additional cross sections. 
warning. The energy loss was sreater than 1.0 ft 10.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ftl 
E.G. Slope (ftlft) 
Q Total (cfs) 
TOP Width (ft) 
Vel Total (ftls) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ftl 

Element 
Wt . n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (su ftl 
Flow (CfS) 
TOR Width (ft) 
Avg. Vel. (ftls) 
Hydr. Depth (ftl 
conv. (cfsl 
Wetted Per. (ftl 
Shear (lblsu ft) 
Stream Power (lblft 3) 
Cum volume (acre-ft) 
Cum SA (acres) 

Left 08 
0.035 

210.00 
872.46 
872.46 

4855.99 
914.54 
5.57 
0.95 

37314.4 

Channel 
0.055 

343.99 
72.46 
72.46 

245.00 
76.60 
3.38 
0.95 

1882.6 
76.85 
1.00 
3.37 

12.35 
4.47 

Right OB 
0.040 

343.99 
0.02 
0.02 
0.01 
0.32 
0.67 
0.06 
0.1 

0.35 
0.05 
0.04 
3.31 
2.36 

Warning: The energy equation could not be balanced within the specified number of iterations. Tht 
program selected the water surface that had the least amount of error between coquted 
and assumed Values. 

arning: Divided flow computed for this cross-section. 6. 
Warningi The conveyance ratio (Upstream conveyance divided by downstream conveyance) is leas 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warningi 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 tc 

critical depth, the calculated water surface came hack below critioal depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critioal depth. 

CROSS SECTION RIVER, Bender Wash 
REACRI Main channel RS: 2.013 

INPUT 
Description: 
Station Elevation Data 

Sta Elev ~ t a  
8392.66 780.5 8432.66 
8607.37 778.37 8621.96 

num= 91 
Elev Sta Elev Sta 
779.4 8512.66 778.6 8548.73 

778.45 8650.35 777.3 8668.85 
777.98 8761.49 778.5 8763.32 
777.88 8820.42 778 8836.39 
776.87 8909 776.7 8918.65 
777.96 8994.5 776.9 9014.29 
776.66 9091.28 776.5 9127.41 
777.86 9221.09 777.7 9232.68 
778.49 9297.24 778.9 9324.96 

780 9427.14 779.9 9436.89 
778.19 9474.53 778.3 9483.29 
775.58 9527.55 776.8 9536.97 
776.59 9612.36 777 9623.37 
777.41 9774.92 777.5 9834.51 
778.63 9942.61 781.3 9949.91 
780.03 9970.66778.5175 9972.66 
776.4310030.32 776.4310044.52 
778.310068.41 780.5310076.34 

Elev Sta 
778.2 8562.77 

777.64 8686.91 
778.63 8780.86 
777.61 8882.36 
776.91 8935.81 
776.43 9054.37 
776.48 9164.96 

778 9243.48 
779.79 9355.97 
779.08 9444.67 
777.56 9493.04 
776.64 9555.47 
777.46 9680.7 

Elev 
778.36 
777.83 
778.31 
776.68 
777.44 
776.34 
776.59 
778.08 
780.48 
778.34 
777.44 
776.79 
777.21 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

8392.66 .035 9970.66 .05510054.12 .04 



Bank Star Left Right Lengths, Left Channel Right Coeff Contr. Expan. 
9970.6610054.12 240 295.7 295.7 .1 .3 

Ineffective Flow n m =  1 
Sta L Sta R Elev Permanent 

888 F 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (it) 
E.G. Slope (ftlft) 
Q Total (cfs) 
TOP Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area ( s q  ft) 
Flow (=fa) 
Top Width (ft) 
Avg. Vel. (ftls) 
xydr. Depth (ft) 
conv. (cfs) 
Wetted Per. (ft) 
Shear (lblsq ft) 
Stream Power (Iblft s) 
Cum Volume (acre-ft) 
cum SA (acres) 

Left 08 
0.035 

Channel Right 08 
0.055 

Warning: Divided flow computed for this cross-section. 
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. 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 

E.G. Slope (ftlft) 
Q Total (cfsl 
Top Width (ft) 
Vel Total (ftls) 
Max Chl Dpth (St) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C h E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sp f t) 
Area (sq ft) 
Flow (c~s) 
Top Width (ft) 
Avg. Vel. (ftls) 
Hydr. Depth (ft) 
conv. (cfs) 
Wetted Per. (ft) 
shear (lblsa ft) 
stream Power (lblft s) 
Cum Volume (acre-ft) 
cum SA (acres) 

Channel Right OB 
0.055 

295.70 295.70 
169.72 
181.66 0.44 
491.79 
83.46 1.56 
2.90 
2.32 

8004.9 
73.58 
0.54 
1.57 

11.35 3.30 
3.84 2.36 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream Conveyance divided by downstream conveyance) is lest 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Bender Wash 
REACH, Main Channel RS: 1.968 

INPUT 
Des~riptiOn: 
Station Elevation Data 

Sta Elev Sta 
8522.81 778.5 8602.81 
8684.41 777.78 8710.07 
8797.13 777.52 8828.38 
8915.59 777.18 8937.9 
9053.09 775.75 9065.82 
9176.35 775.37 9241.02 
9299.17 775.76 9325.1 
9388.78 776.81 9400.29 
9448.48 775.93 9474.44 
9503.94 775.36 9518.59 
9547.01 775.3 9571.16 @ 9706.5 775.19 9714.25 

nun= 75 
 lev sta 

777.5 8629.07 
777.7 8715.2 

Elev Sta Elev Sta 
776.91 8635.8 777.05 8656.7 
777.54 8733.93 777.28 8753.1 

Elev 
777.67 
776.61 
777.24 
775.84 
775.4 

775.38 
777.15 
776.12 
775.62 
775.28 
775.21 
776.26 

Manning's n values n m =  3 



sta n Val sta n Val sta n val 
8522.81 .035 9335.64 .035 9714.25 .035 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Exgan. 
9335.64 9714.25 180 422.4 422.4 .1 .3 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

888 F 

CROSS SECTION OUTPUT Profile #PF 1 

E.Q. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ftlft) 
Q Total (Cfs) 
TOP Width (ft) 
Vel Total (ftle) 
Max Chl Dpth (ft) 
conv. Total (efs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn LOSS (ft) 
C h E LOBS (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/e) 
Hydr. Depth (ft) 
Conv. (cis) 
wetted Per. (ft) 
Shear (lblsq ft) 
Stream Power (lblft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB 
0.035 

180.00 

Channel Right OB 
0.035 

422.40 422.40 

Warning, Divided flow computed for this cross-section. 
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need £01 

additional cross sections. 
Warning8 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. 

CROSS SECTION OUTPUT 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
crit W.S. (ft) 
E.Q. Slope (ftlft) 
Q Total (Cfs) 
Top Width (ft) 
Vel Total (ftls) 
 ax Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (it) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Profile #PF 2 

778.48 Element 
0.05 Wt. n-Val. 

778.43 Reach Len. (ft) 
776.65 Flow Area (sq ft) 

0.000587 Area (sq ft) 
4116.00 Flow (of.) 
1373.39 Top Width (it) 

1.71 Avg. Vel. (ftls) 
4.88 Hydr. Depth (ft) 

169826.9 Conv. (cfs) 
276.77 Wetted Per. (ft) 
773.55 Shear (lblsq ft) 

1.07 stream Power (lblft s) 
0.29 Cum Volume (acre-Et) 
0.02 Cum SA (acres) 

Left OB 
0.035 
180.00 

Channel Right OB 
0.035 

422.40 422.40 
1030.35 
1030.35 205.58 
2062.88 
378.61 196.41 
2.00 
2.72 

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. 

CROSS SECTION RIVER: Bender Wash 
REACH3 Main Channel RS: 1.930 

INPUT 
Description: 
Station Elevation Data num= 69 

sea Elev Sta Elev Sta Elev Sta Elev Sta Elev 



Manning's n Values n u =  3 
sta n Val Sta n Val Sta n Val 

8592.29 .035 9496.79 .035 9548.39 .035 

sank stai Left Right Lengths: Left Charnel Right coeff contr. Expan. 
9496.79 9548.39 135 138.58 138.58 .1 .3 

Ineffective Flow num= 1 
sta L sta R Elev Permanent 

888 F 
Blocked Obefrvctiona nm= 1 

sta L Sta R Elev 
9358.36 9498.96 781.09 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ftlft) 
Q Total (05s) 
Top Width (ft) 
Vel Total (ftls) 
Max Chl Dpth (ftJ 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LO88 (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sp ftl 
Area (sq ft) 
Flow ( ~ £ 8 )  
Top Width (ft) 
Avg. Vel. (ftls) 
M r .  Depth (ftJ 
conv. (cfs) 
Wetted Per. (ft) 
Shear (lblsq ft) 
stream Power (lblft s) 
Cum volume (acre-ft) 
cum SA (acres) 

Left 08 
0.035 
135.00 
645.94 
645.94 

2528.80 
648.14 
3.91 
1.00 

Channel Right Ow 
0.035 
138.58 138.58 
187.24 

Warning: The energy e ~ a t i o n  could not be balanced within the specified number of iterations. Thr 
program used critical depth for the water surface and continued on with the calculations. 

Wemzng: Divided flow computed for this cross-section. 0 .  
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: During the standard step iterations, when the assumed water surface was set equal t' 

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 aegths were found at this location. The critical depth with the lowest, valid, 
water surface was used. 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
w.s. Elev (it) 
Crit W.S. (ft) 
E.G. Slope (ftlft) 
Q Total (cfe) 
Top Width (ft) 
Vel Total (ftls) 
Max Chl Dgth (ft) 
Conv. Total (cfe) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sa ft) 
Flow (cfs) 
Tog Width (ft) 
Avg. Vel. (ftls) 
Hydr. Depth (ft) 
Conv. (cfs) 
wetted Per. (ft) 
Shear (lblsq ft) 
Stream Power (lblft s) 
Cum Volume (acre-ft) 
cum SA (acres) 

Channel Right Ow 
0.035 

Warnings Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream oonveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Bender Wash 
REACH: Main Channel RS: 1.904 

INPUT 
Description: 
Station Elevation Data num= 60 

Sta Elev Sta Elev sta Elev Sta  lev Sta Elev 
8680.24 776.9 8708.45 776.6 8731.26 776.17 8775.7 775.29 8799.92 774.71 



Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

8680.24 .035 9424.85 .035 9496.31 .035 

Bank sta: Left Right Lengths: Left Channel Right 
9424.85 9496.31 0 0 0 

Ineffective Flow num= 1 

Coeff Contr. 
.I 

Sta L Sta R Elev Permanent 
888 F 

CROSS SECTION OUTPUT Profile #PF 1 

E.Q. Elev (ft) 
vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.Q. Slope (ftlft) 
Q Total (cfs) 
Top Width (ftl 
Vel Total (ftls) 
 ax Chl m t h  (ft) 
Conv. Total (efs) 

777.08 Element 
0.08 Wt. n-Val. 

777.00 Reach Len. (ft) 
775.72 Flow Area (su ft) 

0.000722 Area (sq ftl 
3612.00 Flow (cfs) 
887.87 Top Width (ftl 
2.07 Avg. Vel. (ftls) 
5.00 Hydr. Depth (ft) 

134409.3 Conv. (cfs) 
wetted Per. (ftl 

772.00 Shear (lblsg ft) 
1.23 Stream Power (lblft 

Cum Volume (acre-ft: 
cum SA (acres) 

Channel Right OB 
0.035 

Length Wtd. (ft) 

Alpha 
Frctn Loss (ft) 
c & E Loss (ft) 

Warning: Divided flow computed for this cross-section. 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ftl 
vel Head (ftl 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ftlft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ftls) 
Max Chl DQth ('it) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ftl 
Alpha 
Frctn Lose (ft) 
C r E LOBS (2%) 

Element 
wt. n-val. 
Reach Len. (ft) 
Flow Area (su ft) 
Area ( s q  ft) 
Flow (cfs) 
Top Width (ft) 
Avg. vel. (ft/s) 
Hydr. Depth (ft) 
conv. (cfs) 
wetted Per. (ft) 
Shear (lblsu ft) 
stream Power (lhlft s) 
cum Volume (acre-St) 
cum SA (acres) 

Left OB 
0.035 

Channel Right OB 
0.035 

S-Y OF MANNING'S N VALUES 

RiverrBender wash 

Reach ~ i v e r  sta. nl n2 n3 

Main C h a ~ e l  3.671 .045 .06 .04 
Main Channel 3.588 
Main Channel 3.495 
Main Channel 3.409 
Main Channel 3.299 
Main Channel 3.224 



~ a i n  Channel 3.122 
Main Channel 3.024 
Main Channel 2.924 
Main Channel 2.837 
Main Channel 2.724 
Main Channel 2.644 
wain Channel 2.553 
Main Channel 2.445 
Main Channel 2,329 
Main Channel 2.274 
main Channel 2.184 
Main Channel 2.089 
Main Channel 2.013 
Main Channel 1.968 
Main Channel 1.930 
Main Channel 1.904 

SUMMRRY OF REACH LENGTHS 

Riverr Bender Wash 

Reach River sea. Left Channel Right 

Main Channel 3.671 420 437.12 550 
Main Channel 3.588 460 491.3 480 
Main Channel 3.495 490 453.04 440 
Main Channel 3.409 510 581.38 540 
m i n  Channel 3.299 460 398.2 420 
main Channel 3.224 290 535.06 480 
Main Channel 3.122 460 519.61 430 
Main Channel 3.024 540 515.69 480 3: 5:::; 2.924 550 471.5 490 

2.837 630 596.64 580 
2.724 470 424.76 400 

Main Channel 2.644 510 479.57 520 
Main Channel 2.553 490 569.33 510 
Main Channel 2.445 535 614.31 700 
=in Channel 2.329 440 288.13 310 
Main Channel 2.274 430 474.46 474 
m i n  Channel 2.184 600 501.92 501.92 
Main Channel 2.089 210 343.99 343.99 
m i n  Channel 2.013 240 295.7 295.7 
Main Channel 1.968 180 422.4 422.4 
Main Channel 1.930 135 138.58 138.58 
Main Channel 1.904 0 0 0 

S-Y OF CONTRACTION AND EXPANSION COEFFICIENTS 
River: Bender Wash 

Reach River Sta. Contr . Expan. 

Main Channel 3.671 .1 .3 
Main Channel 3.588 .1 .3 
Main Channel 3.495 .1 .3 
Main Channel 3.409 .1 .3 
Main Channel 3.299 .I .3 
Main Channel 3.224 .1 .3 
Main Channel 3.122 .I .3 
Main Channel 3.024 .1 .3 
Main Channel 2.924 .I .3 
Main Channel 2.837 .1 .3 
Main Channel 2.724 .1 . 3  
Main Channel 2.644 .l .3 
Main Channel 2.553 .1 .3 
Main Channel 2.445 .1 .3 
Main Channel 2.329 .1 .3 
Main Channel 2.274 .1 .3 
Main Channel 2.184 .I .3 
Main Channel 2.089 .1 .3 



~ a i n  Channel 2.013 .1 
uain Channel 1.968 .I 
uain Channel . 1.930 .1 
Marn Channel 1.904 .1 





HEC-RAS Version 3.0.1 Mar 2001 
U.S. lvmy Corp of Engineers 
Hydrologic Engineering Center 
609 Second Street, Suite D 

Davis, California 95616-4687 
(916) 756-1104 
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PROJECT DATA 
Project Title: Bender Wash 
Project File : bender.prj 
R U ~    ate and Time: 6/21/01 7 ~ 5 3 ~ 4 5  AM 

Project in English units 

Project Description: 
study name: Gila Bend Area Drainage Master Plan 

study contractors: EEC, 
Inn. and Premier Engineering Corporation 

source of hydrology: Gila Bend 
~ r e a  Floodplain Delineation Study (FCD 90-67) by Burgess & Niple for FCDMC, 
March 1991 

source of survey: Gila Bend U e a  Floodplain Delineation Study 
D 90-67); new topographic mapping and survey by Cooper Aerial Mapping, Inc., 0- - 

FCD Contract Numbers 99-18 

Datum: N G W  1929 

PLAN DATA 

Plan Title: Bender Wash North Trib FW Meth 1 
Plan File : qr\99541\FEMA Submittal\Floodplain-Floodways HEC-RAS\~ender Wash\bender.plZ 

Geometry Title: Bender Wash North Tributary 
Geometry File : q:\99541\FEMA Submittal\Floodplain-Floodways HEC-RAS\Bender Wash\bender.g03 

Flow Title : Bender Wash North Trib FW Meth 1 
Flow File : q:\99541\FEMA Submittal\Floodplain-Floodways HEC-RAS\Bender Wash\bender.flZ 

Plan sumnary Tnfonnation: 
Number of: Cross Sections = 23 MulitRle Openings = I) 

Culverts = 0 Inline Weirs = 0 
Bridges = 0 

C-utational Information 
Water surface calculation tolerance = 0.01 
Critical depth calculaton tolerance = 0.01 
Maximum number of interations P 20 
Maximum difference tolerance = 0.3 
Flow tolerance factor = 0.001 

Computation Options 
only where necessary 

conveyance Calculation Method: At breaks in n values only 
Average Conveyance 

Computational Flow Regime: Subcritical Flow 

Encroachment Data 



Eqnal Conveyance = True 
Left Offset = 0 
Right Offset - - 0 

River - RIVER-1 Reach = Reach-1 
Profile Method Value1 value2 

; ::: 1 9833.310281.45 
1 9945.110409.28 

1.622 PF 2 1 9749.310214.12 
1.530 PF 2 1 9935.1610090.23 
1.495 PF 2 1 9968.0910059.14 
1.450 PF 2 19843.1610097.93 
1.358 PF 2 1 9794.3610127.67 

0.987 PF 2 1 9706.1610107.97 
0.925 PF 2 1 9704.2810290.66 
0.910 PF 2 1 9918.3910368.41 
0.829 PF 2 1 9920.9310146.64 
0.734 PF 2 1 9954.5310062.35 
0.637 P F Z  1 9784.110054.38 
0.576 PF 2 1 9844.6310042.63 
0.562 PF 2 1 992210270.56 
0.481 PF 2 1 9837.3910259.68 
0.416 PF 2 1 9917.3210240.42 
0.323 PP 2 1 9083.6810190.79 

FLOW DATA 

~ l w  Title: Bender wash North Trih Fw Meth 1 
 low File : g:\99541\FEMA Submittal\Floodplain-Floodways HEC-RAS\Bendsr Wash\bender.flZ 

~ l w  Data (cfs) 

Reach 
Reach-1 
Reach-1 

Boundary Conditions 

River Reach Profile Upstream Downstream 

Known WS = 789.88 
Known WS = 790.09 

GEOWETRY DATA 

Geometry Title: Bender Wash North Tributary 
Geometry Pile : qr\99541\FEMA Suhmittal\Floodplain-Floodways HEC-RAS\Bender Wash\hender.g03 

CROSS SECTION RIVER: RIVER-] 
REACH: Reach-1 RS: 1.818 

INPUT 
Description: 
station Elevation Data nun= 38 

Sta Elev sta  lev Sta Elev Sta  lev Sta 
9718.72 840.3 9738.59 840.36 9757.15 840.37 9770.16 840.17 9795.86 
9801.73 838.7 9804.7 838.33 9813.77 837.57 9828.48 836.22 9833.3 
9852.26 834.7 9864.88 834.19 9876.03 833.92 9896.45 833.7 9928.02 
9947.36 834.3 9959.59 834.43 9971.13 834.69 9999 835.1410046.31 
10072.2 836.110082.84 836.2210098.08 836.18 10204.7 836.3110253.38 

10279.27 836.410305.15 836.2110326.57 83610357.04 835.49 10387.5 

Pm~ing's n values n m =  3 
Ste n Val Sta n Val Sta n Val 

9718.72 .045 9833.3 .0610046.31 .04 

Elev 
838.88 
835.99 
833.96 
835.93 
836.42 
835.14 
836.69 



Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9833.310046.31 480 477.29 430 .1 .3 

CROSS SECTION RIVER: RIVER-I 
@u:: Reach-1 RSi 1.727 

Descriptioni 
Station Elevation Data n u =  31 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9822.14 836.4 9837.05 836.63 9850.08 836.49 9871.72 835.79 9893.36 832.09 
9909.08 830.6 9915 829.76 9936.64 828.42 9945.1 828.15 9958.28 828.06 
9999.21 827.910025.79 827.8610097.69 828.1510121.66 828.0710193.56 827.61 

10266.16 82710297.57 826.810328.98 826.7710337.38 826.7910364.39 827.1 
10385.31 827.410391.81 827.6510409.28 82810423.23 828.6110433.25 828.73 
10457.22 830.310481.19 831.9710505.15 832.8210529.12 833.0910553.09 833.17 
10592.03 833.5 

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

9822.14 .045 9945.1 .0610409.28 .04 

sank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9945.110409.28 525 558.11 400 .1 .3 

CROSS SECTION RIVER: RIVER-1 
REACH, Reach-1 RS: 1.622 

INPUT 
Description: 
station Elevation Data num= 47 

Sta Elev sta Elev Sta Elev Sta Elev Sta Elev 
9509.54 832.3 9529.28 832.24 9550.65 832 9558.68 831.78 9572.02 831.61 
9596.8 830.5 9614.75 829.57 9637.65 827.95 9657.49 827.68 9673.05 827.74 
9678.86 827.7 9700.22 826.66 9711.18 825.91 9721.59 825.43 9749.3 823.88 
9764.33 823.5 9787.43 822.79 9807.06 822.65 9832.1 822.36 9849.8 822.35 
9880.71 822.2 9935.27 822.17 9978.06 822.4610001.57 822.6610042.31 822.74 

822.710085.26 822.8810106.74 822.9710149.69 822.6510171.17 822.48 &!! 822.810214.12 824.0810225.13 825.9310243.21 827.8110257.07 828.17 
829.210300.02 829.6110342.98 830.1310364.45 830.210391.59 830.19 

10429.15 830.110450.36 830.1510493.31 830.4410514.78 830.7210557.73 831.43 
10582.16 83210596.36 832.12 

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

9509.54 .045 9749.3 .0610214.12 .04 

Hank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9749.310214.12 400 484.13 510 .1 .3 

CROSS SECTION RIVER$ RIVER-1 
REACH: Reach-1 RS: 1.530 

INPUT 
Description: 
Station Elevation Data num= 45 

sta Elev Sta Elev Sta Elev sta Elev sta Elev 
9509.83 832.4 9541.81 832 9564.66 831.29 9572.07 831.12 9591.4 830.53 
9618.15 829.9 9644.89 829.4 9662.84 829.12 9671.63 829.06 9725.12 828.35 
9783.87 827.7 9814.13 827.64 9844.39 827.54 9858.83 827.33 9885.57 826.61 
9904.91 825.7 9912.32 825.49 9935.16 823.99 9939.06 823.81 9965.8 821.42 
9995.68 819.9 9999.3 819.9410017.07 820.1310027.09 820.1510040.86 821.03 
10058.66 82210090.23 824.06 10112.2 824.510121.79 824.4410135.98 824.46 
10159.76 824.610184.93 825.0710207.32 825.46 10216.5 825.7210248.06 826.09 
10279.63 826.310326.22 826.2710374.33 826.06 10405.9 825.9810437.47 826.05 
10469.03 826.310540.25 827.2410587.81 827.810626.87 828.0910641.71 828.11 

Manning's n values num= 3 
Sta n Val Sta n Val Sta n Val 

9509.83 .045 9935.16 .0610090.23 .04 

3 k Sta: Left Right Lengths: Left Channel Right Cosff Contr. Expan. 
9935.1610090.23 200 187.35 170 .I .3 

CROSS SECTION RIVER: RIVER-1 
REACH: Reach-1 RS: 1.495 

, 



INPUT 
Description: 
Station Elevation Data 

Eta Elev Sta 
9723.14 824.7 9741.13 

877.3 825.1 9895.74 
45.39 824.3 9961.5 
012.85 820.510029.76 w 

10059.14 823.432 10065.6 
10173.12 824.0510208.96 

numm 28 
 lev Sta Elev Sta 

824.54 9764.2 824.42 9797.09 
825.21 9900 825.08 9909.5 
823.9 9968.09 823.55 9990.78 

821.2810034.53 821.7310041.81 
823.710077.87 824.1310101.44 
82410243.76 824.09 

 lev sta 
824.55 9862.85 
825.1 9928.62 
820.36 9999.55 
822.19 10056.2 
824.4710142.89 

Elev 
825.16 
824.88 
820.32 
823.31 
824.3 

Manning's n Values nun- 3 
Sta n Val Sta n Val Sta n Val 

9723.14 .045 9968.09 .0610059.14 .04 

sank stai Left Right Lengths: Left Chamel Right 
9968.0910059.14 260 236.33 160 

Coeff Contr. 
.1 

CROSS SECTION RIVER: RIVER-1 
REACH: Rea~h-1 RS: 1.450 

INPUT 
DeBCription: 
Station Elevation Data 

Sta Elev Sta 
9555 822.8 9604.32 

9752.03 822 9762.89 
9815.78 820.7 9837.03 
9883.3 815.7 9900.78 
9985.78 813.7 10000.7 

10066.31 816.810078.92 
10126.35 81910129.55 
10192.79 824.210197.51 
10287.66 823.610319.28 

nun= 44 
 lev Sta 

822.26 9649.48 
821.82 9773.28 
819.58 9843.16 
814.36 9923.43 
814.1310031.48 
817.4910097.93 

Elev Sta 
822.06 9709.53 
821.75 9794.53 
818.85 9858.28 
813.61 9943.28 
814.9910034.69 
819.2310102.64 
820.1910161.17 
824.0810256.04 
824.1 10348 

Elev Sta 
822.1 9739.8 
821.39 9803.03 
817.47 9875.28 
813.44 9965.6 
815.17 10055.2 
820.1610116.76 
822 .8110173.79 
823.710268.67 

824.16 

Elev 
822.06 
821.05 
816.03 
813.47 
815.92 
819.28 

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

9555 .045 9843.16 .0610097.93 .04 

sta: Left Right Lengths: Left Channel Right 
9843.1610097.93 300 483.46 550 

Cosff Contr. 
.1 

CROSS SECTION RIVER: RIVER-1 
REACH, Reach-1 RS: 1.358 

INPUT 
Description: 
Station Elevation Data num= 27 

Sta Elev Sta Elev sta  lev sta 
9730.08 822.36 9747.15 822.34 9754.77 822.18 9772.93 
9797.12 819.42 9815.79 816.97 9829.8 816.08 9858.64 
9922.92 815.33 9979.86 815.1110001.86 815.110017.11 
10073.18 816.0610090.82 817.110094.68 817.5910116.19 
10164.52 821.42 10203.4 822.2410238.23 822.7210275.09 
10395.79 823.76 10418.3 824.01 

Elev Sta Elev 
819.89 
815.23 
815.32 

820 
823.41 

Manning's n Values num= 3 
Ste n Val Sta n Val Sta n Val 

9730.08 .045 9794.36 .0610127.67 .04 

Bank Sta: Left Right Lengths: Left Chamel Right 
9794.3610127.67 150 219.57 265 

Cosff Contr. 
.I 

CROSS SECTION RIVER: RIVER-1 
REACH: Reach-1 RS: 1.317 

INPUT 
Description: 
Station Elevation Data nun= 31 

Sta Elev Sta Elev sta  lev Sta 
9746.64 820.5 9795.52 820.35 9804.23 820.22 9844.41 
9893.3 819.3 9897.49 819.35 9917.74 819.08 9928.58 

Elev Sta 
820.02 9868.85 
818.55 9959.67 

Elev 
819.94 
817.89 
815.78 
819.36 
819.9 
821.24 



Manning's n Values num- 3 
sta n Val Sta n Val Sta n Val 

9746.64 .045 9917.74 .06 10127.7 .04 

Bank Star Left Right Lengths2 Left Channel Right Coeff Contr. Expan. 
9917.74 10127.7 200 262.1 260 

SS SECTION Cb RIVER: RIVER-1 
REACH: Reach-1 RS: 1.267 

INPUT 
Description: 
Station Elevation Data num- 24 

sta Elev Sta Elev Sta Elev Sta Elev sta Elev 
9474.13 820.5 9518.29 820.21 9548.73 820.11 9613.27 819.97 9650.02 819.76 
9731.37 819.1 9769.13818.7722 9797.02 818.53 9883.56 817.73 9999.37 816.75 
10013.71 816.6610035.25 816.710095.29 817.3710129.76 817.6410158.77 817.79 
10216.8 817.93 10275.4 818.110305.42 818.2310335.43 818.4910365.45 818.84 
10425.49 819.6510455.51 82010485.52 820.1610516.95 820.16 

Manning's n Values num- 3 
Sta n Val Sta n Val Sta n Val 

9474.13 .045 9769.13 .0610365.45 .04 

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9769.1310365.45 430 481.8 505 .I .3 

CROSS SECTION RIVER: RIVER-1 
REACH: Reach-1 RSr 1.176 

INPUT 
Description: 
Station Elevation Data num- 21 

Sta Elev sta Elev Sta Elev Ste Elev sea Elev 
9562.39 817.1 9734.16 816.32 9764.9 816.14 9826.93 815.99 9857.11 815.82 
9887.85 815.3 9949.33 814.61 9985.19 814.1 10010.8 813.6610024.75 813.71 
10041.54 813.510072.28 813.8110103.88 814.1610164.49 815.0510218.39 815.883 - 

10225.96 816 10256.7 816.410287.44 816.5910318.18 816.6510348.91 816.61 

's n Values num- 3 
sta n val Sta n Val Sta n Val 

9562.39 ,045 9857.11 .0610218.39 .04 

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9857.1110218.39 460 453.49 440 .1 .3 

CROSS SECTION RIVER: RIVER-I 
REACH: Reach-1 RSI 1.090 

INPUT 
Description: 
Station Elevation Data 

Sta Elev sta 
9451.49 814.8 9462.62 
9575.01 812.2 9584.15 
9650.72 810.1 9664.93 
9717.3 812.7 9732.37 
9858.43 812.8 9891.84 
9961.34 809.9 9991.48 

num- 39 
Elev Sta 

814.88 9486.78 
811.78 9617.44 
811.23 9684.01 
812.74 9747.96 
812.53 9901.05 
807.7110021.63 

812 10092.3 
813.410326.17 

Elev Sta Elev Sta Elev 
814.45 9530.05 813.82 9550.86 813.24 
809.41 9625.25 809.43 9642.45 809.73 

812 9694.48 812.18 9709.89 812.6 
812.85 9810.62 812.78 9825.02 812.84 
812.35 9925.25 811.74 9931.2 811.54 
808.0710025.48 808.2810051.77 810.12 
812.2410112.06 812.87 10142.2 813.2 
813.5410373.24 813.49 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

9451.49 .045 9931.2 .0610074.49 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff contr. Expan. 
9931.210074.49 470 477.16 450 .1 .3 

CROSS SECTION RIVER: RIVER-1 
REACH: Reach-1 RS: 1.000 

Station Elevation Data nun- 61 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

9279.62 812.3 9299.01 812.18 9317.86 812 9340.23 811.58 9366.09 810.92 



Blaming's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

9279.62 .045 9972.62 .0610047.88 .04 

Bank sta: Left Right Lengths: Left Channel Right 
9972.6210047.88 65 68 75 

Coeff Contr. 
.1 

CROSS SECTION RIVER: RIVER-1 
REACH: Reaoh-1 RS: 0.987 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
9466.01 808.8 9487.5 
9547.56 804.4 9577.59 
9637.64 801.7 9665.67 
9752.08 801 9757.75 
9838.48 800.6 9847.83 
9907.88 800.8 9924.89 
9997.97 80210011.29 

10118.07 802.6 10126.5 
10184.11 804.310208.16 
10270.51 809.210298.24 

num= 50 
Elev sta Elev Sta 

808.54 9492.86 808.4 9517.53 
803.05 9579.26 802.94 9608.07 
800.26 9667.67 800.12 9694.47 
801.47 9780.88 800.85 9787.78 

Elev sta Elev 
807.59 
801.66 
800.34 
800.2 
801.56 

n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

66.01 .045 9953.69 .0610027.99 .04 

Bank Sta: Left Right Lengths: Left Chamel Right 
9953.6910027.99 200 325.25 220 

Cosff Contr. 
.1 

CROSS SECTION RIVER: RIVER-I 
REACH, Reach-1 RSz 0.925 

INPUT 
Description: 
Station Elevation Data num- 34 

sta  lev Sta Elev Sta Elev sta 
9658.06 809.3 9677.81 809.21 9707.39 808.95 9736.97 
9794.27 806.3 9824.28 803.9 9854.28 800.02 9855.29 

 lev sta 
808.56 9764.27 
800.14 9884.28 
804.41 10034.3 

Elev 
808 
802 

804.1 

Bla~ing'~ n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9658.06 .045 9824.28 .06 9944.29 .04 

Bank Sta: Left Right Lengths: Left Channel Right 
9824.28 9944.29 70 77.06 75 

coeff Contr. 
.I 

CROSS SECTION RIVER, RIVER-1 
REACH, Reach-1 RS: 0.910 

INPUT 
Deecrintion: 

tion Elevation Data num= 49 
Sta Elev Sta Elev Sta Elev Sta 

808.9 9725.02 808.99 9754.6 808.98 9784.18 
 lev sta 

808.71 9813.76 
Elev 
808 

803.62 
800.05 
799.6t 



n Values nun- 3 
n Val Sta n Val Sta n Val 
.045 9918.39 .0610168.73 .04 

sta 
9693.66 

sank sta: Left Right Lengths: Left Channel Right 
9918.3910168.73 430 426.24 400 

Coeff Contr. 
.1 

CROSS SECTION RIVER: RIVER-1 
REACH: Reaoh-1 RS: 0.829 

INPIIT 
Dencriotion: 

~ 

Station Elevation Data numi 27 
sta Elev Sta Elev sta Elev sta 

9607.54 805.9 9661.71 805.36 9703.27 804.85 9758.92 
9823.72 804 9856.12 804 9864.35 804.09 9888.52 

Elev sta 
804.3 9805.1 
804 9920.93 

799.5910017.54 
802.5110146.64 
804.3410314.74 

Elev 
804.06 
803.15 
799.58 
803.26 
804.44 

Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

9607.54 .045 9920.93 .0610146.64 .04 

Bank sta: Left Right Lengths: Left Channel Right 
9920.9310146.64 480 510.52 500 

Coeff Contr. 
.I 

CROSS SECTION RIVER: RIVER-1 
REACH% Reach-l RS: 0.734 

*ion: , 

ion Elevation Data nun= 33 - 
Sta Elev Sta Elev Sta 

9719.42 804 9742.26 803.89 9772.58 
9857.62 800.5 9863.56 800.22 9884.04 
9936.9 799.9 9954.53 799.83 9963.33 

10014.53 797.610038.44 799.0810047.25 
10110.24 800.3 10134.1 800.1310158.01 
10330.36 80010355.16 799.9510404.81 
10485.88 80210521.44 801.9410560.12 

Elev Sta 
803.48 9804.76 

800 9910.47 
799.48 9984.85 
799.2910062.35 
800.0210181.92 
800.38 10445.7 

802 

 lev Sta Elev 
801.29 
800.06 
797.98 
800.15 
799.98 
801.45 

Manning's n Values num= 3 
Sta n Val sta n Val Sta n Val 

9719.42 .045 9954.53 .0610062.35 .04 

Bank Sta: Left Right Lengths: Left Channel Right 
9954.5310062.35 510 508.41 470 

Coeff Contr. 
.1 

CROSS SECTION RIVER: RIVER-] 
REACH: Reach-l RSI 0.637 

INPUT 
Denoription: 
Station Elevation Data n m =  24 

Sta Elev Sta Elev Sta Elev sta 
9615.37 799 9659.15 798.5 9720.43 797.27 9729.62 
9800.1 795.5 9823.6 795.12 9847.77 794.92 9894.07 
9964.55 794.3 9975.11 794.4 9988.04 794.3 9999.12 
10015.54 79410054.38 795.99 10077.8 79610119.94 
10181.42 797.410195.74 797.6210270.97 798.5910323.29 

Elev 
795.77 
794.49 
793.73 
796.79 

~l ev sta 
797.12 9784.1 
794.69 9917.57 
793.9610007.73 
796.4210147.86 
798.71 

Mannino'e n Values nun= 3 - 

Sta n Val Sta n Val Sta n Val 
15.37 .045 9784.1 .0610054.38 .04 

sta: Left Right Lengths: Left Channel Right Coeff Contr. 
.1 

CROSS SECTION RIVER: RIVER-1 



INPUT 
Description: 
Station Elevation Data num= 25 

Sta Elev 
e4..2 

Sta Elev Sta Elev Sta 
796 9651.75 795.49 9721.99 795.26 9757.63 

844.63 793.8 9897.6 792.98 9932.72 792.41 9975.62 
10019.92 792.510035.86 793.5510042.63 793.67 10057.8 
10086.21 795.510097.54 795.8710113.61 794.7610166.55 
10204.03 796.110226.56 796.110249.76 796.3110259.61 

 lev sta 
795.04 9779.14 
791.9210003.69 
794.3210075.62 

Elev 
794.82 
792.06 
795.01 

m ~ i n g ' s  n values nun- 3 
st8 n Val sta n Val Sta n Val 

9584.72 .045 9844.63 .0610042.63 .04 

Bank sta: Left Right Lengths, Left C h a ~ e l  Right 
9844.6310042.63 100 70.37 80 

Coeff Contr. 
.I 

CROSS SECTION RIVER, RIVER-] 
REACH: Reach-1 RS: 0.562 

INPUT 
Description: 
Station Elevation Data num= 43 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n values nun= 3 
Sta n Val sea n Val 

.04510088.69 .0610270.56 .04 

Sta: Left Right Lengths: Left C h a ~ e l  Right 
10088.6910270.56 250 429.9 315 

Coeff Contr. 
.1 

CROSS SECTION RIVER: RIVER-1 
REACHI Reach-l RS: 0.481 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
7998.68 793.6 8057.34 
8344.59 793.8 8380.49 
8667.74 792.6 8703.65 
8883.18 792 8897.56 
8963.73 790.6 8986.05 
9112.73 791.2 9144.4 
9246.41 790.8 9274.62 
9398.83 792.7 9421.9 
9614.9 791.9 9636.68 
9760.67 792.8 9789.5 
9877.96 791.8 9898.05 

nun- 68 
 lev sta 
793.8 8100.47 

793.82 8452.3 
792.61 8775.46 
791.61 8919.44 

792 9017.72 

Elev sea 
793.82 8182.75 
793.62 8560.02 
792.82 8811.36 
790.95 8949.79 
792.82 9049.39 

Elev sta 
793.71 8247.74 
793.08 8615.97 
792.79 8847.27 
790.22 8954.38 
792.63 9084.96 
789.78 9207.74 
792.04 9355.61 
792.39 9550.08 
792.41 9743.42 
792.24 9866.56 
786.74 9962.22 
785.2810135.48 
92.624610262.52 

Elev 
793.72 
792.76 

blaming's n Values m= 3 
Sta n Val sta n Val Sta n Val 

7998.68 .045 9837.39 .0610259.68 .04 

Bank Sta: Left Right Lengths: Left ChaMel Right 
9837.3910259.68 110 341.49 160 

Ineffective Flow nun= 1 

Coeff Contr. 
.I 

Sta L Sta R Elev Permanent .B 
CROSS SECTION RIVER: RIVER-I 
REACH: Reach-1 RSI 0.416 



INPUT 
Description3 
Station Elevation Data 

sea Elev Sta 
9691.86 792.1 9739.51 

7.32 791.4 9923.2 
3.01 789.7 9998.94 

a 6 6  79210049.51 
10177.83 791.110189.03 
10298.15 79210320.54 
10401.04 793.1 

n m -  31 
Elev Sta Elev Sta 

792.24 9790.89 792 9866.79 
790.88 9953.94 790.65 9963.74 
789.5910000.42 789.5410007.58 
792.0910092.05 791.410116.26 
790.5710206.54 791.2510223.95 
792.4410331.75 792.8510343.73 

Elev Sta Elev 
791.51 9909.22 791.37 
789.91 9985.71 789.66 
790.9710015.13 792.22 
791.410170.81 791.04 

791.1510262.91 791.54 
792.8810355.39 793.01 

mnningrs n Values 
Sta n Val Sta 

9691.86 .045 9917.32 

nun= 3 
n Val Sta n Val 

.0610007.58 .04 

sank sta: Left Right 
9917.3210007.58 

Lengths: Left Channel Right 
600 492.51 340 

Cosff Contr. Expan. 
.1 .3 

CROSS SECTION R1 
REACHI Reach-1 

INPDT 
Descriptionz 
Station Elevation Data 

sta Elev Sta 
7882.43 791.2 7929.83 
8163.32 790.9 8206.36 
8407.42 791.9 8444.16 
8597.58 789.1 8615.32 
8753.51 789.2 8830.55 
9013.38 790.7 9045.79 
9190.16789.3467 9221.28 
9348.32 790.19 9380.86 
9548.46 790.92 9552.39 
9625.02 787.81 9630.24 
9664.95 787.47 9673.81 

:VEX: RIVER-I 
RS: 0.323 

n m =  94 
Elev Sta 

791.22 7973.89 
790.9 8249.41 

791.65 8493.63 
788.88 8636.84 
789.93 8895.13 
790.44 9131.89 
789.31 9261.03 
790.24 9402.79 
790.85 9567.76 
787.56 9638.94 
787.44 9684.19 
788.01 9740 
787.03 9786.88 
787.08 9878.85 
788.92 9998.38 
788.7210063.67 
788.1210126.28 
789.6910214.45 
791.6710393.97 

Elev sta Elev Ste Elev 
791 8129.81 790.93 

791.79 8389.68 791.93 
790.43 8572.27 789.56 
788.68 8701.53 788.79 
790.64 8981.22 790.77 

789.5263 9178.92 789.36 
789.71 9325.74 789.89 
790.32 9486.29 790.51 
789.56 9603.34 788.45 
787.2 9651.19 786.63 
788.13 9701.22787.3414 
786.1 9752.79 783.4 
786.4 9801 787.69 
788.5 9930.32 788.42 
786.910018.67 789.47 
789.410081.31 788.17 
789.7 10156.2 789.68 
791.110307.67 791.46 
791.7 

mnning's n Values 
Sta n Val Sta 

7882.43 .045 9740 

n m =  3 
n Val Sta n Val 

.06 9801 .04 

sank stai Left Right 
9985.4810018.67 

Lengths: Left Channel Right 
0 0 0 

Coeff Contr. Expan. 
.1 .3 

SlINKXRY OF DIANNING'S N VALUES 

Reach River Sta. 

Reach-]. 



SUMMARY OF REACH LENGTHS 

Riverr RIVER-1 

Reach River Sta. Left Channel Right 

S-Y OF CONTRACTION AND EXPANSION COEFFICIENTS 
Riverr RIVER-1 

Reaoh River Sta. Contr. 

0 ofile Output Table - Standard Table 1 
Reach River Sta Q Total 

Flow m e a  Top Width Froude # Chl 
Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl 





Reach-1 0.323 
1429.84 1105.84 
Reach-1 0.323 
08.18 Y 878.42 

Profile Outgut Table - Standi kk-d Table 2 
Reach River Sta 

Q Right Top Width 
E.G. Elev W.S. Elev 

(ftl 

Ye1 Read Frctn Loss 

(ftl (ft) 

Q Left 

(cfs) 

Q Channel 

(CfS) 





Profile Output Table - Encroaohment 1 
Reaah River Sta W.S. Elev Prof Delta WS E.G. Elev T 

(ft) 

'op Wdth Act 

(ft) 

Q Left Q Channel Q 

(cfs) (Cf.9) 
Right Enc Sta L Ch Sta L Ch Sta R En0 St. R 

(ft) (ft) 
(CfS) (ft) (ft) (ft) (ft) 





SAND TANK WASH 
spln Flow Computation Worksheet 

AVO Weir Eff. Welr Weir Weir Q to Inflow Total 
Xsectlon Weir Depth Depth Length Length Discharge W e d  B 14 from f low 

ID Elev. CWSE n n n fl cis CIS Bender, c is  CIS 

Total Weir f low to Scott Avenue Wash 9322 
 low l o   con Avenue Wash @ 1-8 3834 

Total Diversion to Scon Avenue Wash 13156 



• Sand Tank Wash Flow Spllt Rating Cuwe 

Outflow to 
Inflow, Scott Ave. 

cfs Wash, cfs 



SAND TANK WASH 
spllt Flow Computation Worksheet 

Avg Weir Eff. Weir Welr Weir O to Inflow Total 
Xsectlon Welr Depth Depth Length Length Discharge West B 1-8 from Flow 

ID Elev. CWSE n fl fl fl cts cfs Bender, cfs cfs 

Total Weir Flow to Scott Avenue Wash 0 
Flow to ~ c o i i  Avenue Wash B 1-8 0 

Total Diversion to Scon Avenue Wash 0 

Total Dlverslon to Scott Avenue Wash 0 



SAND TANK WASH 
Spllt Flow Computation Woriuheet 

Avg Welr Eff. Welr Welr Welr Q to Inflow Total 
XrecUon Weir Depth Depth Length Length Discharge West B 1-8 from Flow 

ID Elev. CWSE fl fl fl fl cfs cfs Bender, cfs cfs 

4.911 769.05 766.17 -2.88 51 3946 
0 475 475 0 

4.996 771.15 768.27 -2.88 3946 
0 400 400 0 

5.095 773.54 769.27 -4.27 16 3946 
0 375 375 0 

5.19 775.25 772.96 -2.29 3931 
0 600 600 0 

5.282 777.7 776.8 -0.9 98 3931 
0 650 650 0 

5.37 780.97 778.81 -2.16 3832 
0 400 400 0 

-- 
Total Welr ~ l o w  to Scott Avenue Wash 89 
Flow to Scott Avenue Wash 8 1-8 51 -- 
Total Diversion to Scott Avenue Wash 140 -- 
Total Diversion to Scott Avenue Wash 89 



SAND TANK WASH 
Spllt Flow Computation Worksheet 

Avg Welr Eft. Welr Welr Wet  Q to Inflow Total 
Xsection Welr Depth Depth Length Length Discharge West 8 1-8 from Flow 

ID Elev. CWSE n n ft ft cfs cf s Bender, cfs cfs 

Total Welr Flow to Scon Avenue Wash 1149 
Flow to Scott Avenue Wash B 1-13 839 

Total Diversion to Scon Avenue Wash 1988 



SANDTANK WASH 
Spllt Flow Computation Worksheet 

~ v g  Welr ~ f f .  Welr Weir Weir Q to Inflow Total 
Xsectlon Weir Depth Depth Length Length Discharge West 62 1-8 from Flow 

ID Elev. CWSE ft It ft ft cfs cls Bender, cfs cls 

4.91 1 769.05 769.09 0.04 2761 13334 
0.02 475 16.37931 4 

4.996 771.15 770.03 -1.12 13338 
0 400 400 0 

Total Weir Flow to Scott Avenue Wash 5601 
Flow to Scott Avenue Wash '-3 1-13 2761 

Total Dlverslon to Scott Avenue Wash 8362 



SAND TANK WASH 
Spllt Flow Computation Worksheet 

Avg Welr En. Welr Welr Welr Q to Inflow Total 
Xsectlon Welr Depth Depth Length Length Dlscharge West B 1-8 from Flow 

ID Elev. CWSE ft ft ft ft cfs cfs Bender, d o  cfs 

Total Weir Flow to Scott Avenue Wash 10081 
Flow to S C O ~  Avenue Wash B 1-8 4037 

Total Diversion to  con Avenue Wash 14118 



. , 
C132 Flow Split 

Sowce: Flood Control District of Maricopa County, Gila Bend Area Floodplain 
Delineation Study, Technical Data Notebook, Hydrology, Book I of 2. Prepared b y  
Burgess & Niple, Inc., March, 1992. . . 

Stqe  

760.4 
761 
762 
763 
764 
765 
766 
767 
768 
769 
no 
no. 8 
ni 
772 

C132 Flow Split Hydaulic Calculations Summary Page 1 

Weir 
West 

0 
0 
0 
0 
0 
0 
0 
300 
lo00 
2500 
5400 
8700 
9600 
15000 

DischPrge 
Total 
Flow 

0 
50 
100 
425 
1 100 
2100 
3550 
5850 
8750 
12850 
18450 
24000 
~ ~ 4 0 0  
33600 

Sand Taalr Wash (C132 at 1-8) 
West (A) 

0 
50 
100 
400 
800 
1250 
1700 
2250 
2800 
3400 
3850 
4200 
4300 
4700 

Middle (B) 

0 
0 
0 
25 
300 
850 
1700 
2900 
4250 
5900 
7800 
9470 
9800 
11800 

Enst (0 

0 
0 
0 
0 
0 
0 
150 
400 
700 
1050 
1400 
1630 
1700 
2100 

Tdal 

0 
50 
100 
425 
1 lo0 
2100 
3550 
5550 
7750 
10350 
13050 
15300 
15800 
18600 



HEC-RAS Veraion 3.0.1 Mar 2001 
U.S. Army C o w  of Engineers 

Hydrologic Engineering Center 
609 second Street, Suite D 

Davis, 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  
X X X M M X X X X  X  X X X X X X X  XYXXXX XXXX 
X  X  X  X  X  X  X  X  X  
X  X  X  X  X  X X  X  X  X 
X X X X X X X X  XXXX X  X X  X x x x x x  

PROJECT DATA 
Project Title: Sand Tank Wash 
Project Pile : sandtank.prj 
Run Date and Time: 6/21/01 9:10r21 AM 

Project in English units 

Project Description: 
study name: Gila Bend Area Drainage Master Plan 

study contractors, EEC, 
Inc. and Premier Engineering Corporation 

source of hydrology: Gila Bend 
Area Ploodplain Delineation Study (FCD 90-67) by Burgess 6 Niple for FCDMC. 
March 1991 

source of survey: Gila Bend Area Floodplain Delineation Study 

@ ~ ~ ~ ~ H ~ ~ & i c  ma-ing and su- hy Cooper Aerial Mapping, 

PCD Contract Numher: 99-18 

Datum: N G W  1929 

PLAN DATA 

Plan Title: Sand Tank wash Main Branch 
Plan Pile i q1\99541\FEMA Sukmittal\Floodplain-Floodways HEC-RAS\Sand Tank Wash\aandtank.pOl 

Geometry Titlei Sand Tank Waah Main Branch 
Geometry File : q:\99541\FEMA Su~t ta l \F loodp la in -F loodways  HEC-RAS\Sand Tank Wash\sandtank.gOl 

Flow Title : Sand Tank Wash Main Branch 
Flow File : q:\99541\FEMA Submittal\Floodglain-Floodways HEC-RAS\Sand Tank Wash\sandtank.fOl 

Plan Summary Information: 
W e r  of: Cross Sections = 15 Mulitple Openings = 0 

Culverts = 0 Inline Weirs = 0 
Bridges = 0 

Computational Information 
Water surface calculation tolerance = 0.01 
Critical depth calculaton tolerance = 0.01 
Maximum number of interations = 20 
Maximum difference tolerance = 0.3 
Flow tolerance factor = 0.001 

Critical depth computed only where necessary - 
Convevance Calculation Method: At breaks in n values onlv 
Friction Slope Methods Average Conveyance 
Computational Flow Regime: Subcritical Flow 



Encroachment Data 
Equal Conveyance r True 
Left Offset - 0 
Right Offset - 0 IZ; = ;;; ~ a n k  wash 

Profile 
Reach = Main Branch 
Method Value1 Value2 

19620.8212162.13 
1 9588.0211704.35 
1 9560.5911287.52 
19354.1810784.34 
1 9448.0510631.12 
1 9715.3510341.07 
1 9131.510295.11 
1 8697.4410351.99 
1 8816.3210643.34 
1 8874.8410829.68 
1 8668.2110802.88 
1 8919.4810380.19 
1 9172.2610241.24 
1 9160.9710443.07 
1 8895.75 10762.8 

PLOW DATA 

Flow Titles Sand Tank Wash Main Branch 
Flow File i q:\99541\FEXh Submittal\Floodglain-Floodway8 HEC-RAS\Sand Tank Wash\sandtank.fOl 

Flow Data (cis1 

River 
Sand Tank Waeh 
Sand Tank Wash 
Sand Tank Wash 
Sand Tank Wash 
Sand Tank Wash 
Sand Tank Wash 
and Tank Waeh t nd Tank Wash nd Tank Wash 
Sand Tank Wash 
Sand Tank Wash 
Sand Tank Wash 
Sand Tank Wash 
Sand Tank Wash 
Sand Tank Waeh 

Reach 
Main Branch 
Main Branch 
Main Branch 
Main Branch 
Main Branch 
Main Branch 
Main Branch 
Main Branch 
Main Branch 
Main Branch 
Main Branch 
Main Branch 
Main Branch 
Main Branch 
Main Branch 

Boundary Conditions 

River Reach Profile Upstream 

Sand Tank Wash Main Branch PF 1 

Wwnstream 

Known WS = 769.49 

GEOMETRY DATA 

Geometry Titlei Sand Tank Waeh Main Branch 
Geometry File r q:\99541\FEMA Submittal\Floodglain-Floodways REC-RAS\Sand Tank Wash\sandtank.gOl 

CROSS SECTION RIVER, Sand Tank Wash 
REACHi Main Branch RS: 6.257 

- 
Station Elevation Data n u =  75 

sea Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9620.82 801.23 9648 801.22 9675.17 801.1 9702.34 800.74 9729.51 800.36 
9756.69 800.08 9785.56 800.02 9815.75 800.3 9838.2 800.6 9845.93 800.76 



Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

9620.82 .04 9919.72 .0510109.76 .04 

Bank Sta: Left Right Lengths, Left Channel Right Coeff Contr. Expan. 
9919.7210109.76 560 559.68 530 .1 .3 

CROSS SECTION RIVER: Sand Tank wash 
REACHI Main Branch RS: 6.151 

INPUT 
Description: 
station Elevation Data 

Sta Elev sta 
9588.02 800.4 9611.81 
9720.78 799.8 9732.5 

nun= 66 
Elev Sta 

800.37 9641.98 
800 9792.84 

797.63 9943.71 
794.3510019.95 
797.1510099.64 

80010276.72 
799.5110488.78 
800.3610710.56 
799.9810855.72 
796.511025.55 

796.9211098.03 
799.811233.23 

Elev Sta 
800.2 9693.53 
800.39 9823.02 
796.01 9965.98 
795.4110034.36 
797.4210155.54 
800.1710312.13 
799.3810524.63 
800.4910737.12 
799.7610877.27 
795.9911046.78 
797.6911110.51 
799.6611259.24 
799.9311662.95 

Elev Sta Elev 
799.76 9702.32 799.71 
800.37 9853.19 800 
795.15 9973.88 794.56 
795.9910053.49 796.51 
798.1810185.84 798.77 
800.21 10367.6 800.09 
799.410579.67 799.62 
800.5310763.68 800.48 

mming's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

e 8 . 0 2  .04 9853.19 .0510246.43 .04 
.- 
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 

9853.1910246.43 500 469.92 150 .1 .3 

CROSS SECTION RIVER: Sand Tank Wash 
REACH8 Main Branch RS: 6.062 

INPUT 
Description: 
Station Elevation Data 

Sta Elev sta 
9560.59 796.9 9628.49 
9778.56 795.5 9808.58 
9934.2 795.5 9963.31 

10049.73 79410080.39 
10233.67 796.610264.33 
10420.11 796.710451.81 
10607.71 795.710631.35 
10705.41 793.610725.88 
10800.51 795.9 10820.4 

10950 796 11230 

nu- 48 
Elev Sta Elev sta Elev Sta 

796.43 9658.51 796.19 9718.53 795.57 9748.55 
795.84 9868.61 796.87 9898.62 796.93 9928.63 
793.5 9988.66 791.4 10000 791.8410019.08 
795.0310111.05 795.7210145.39 796.1910172.36 
796.6310325.64 796.3310344.11 796.3410388.41 
796.7910483.51 796.7610515.21 796.610560.45 
795.3510642.01 795.0610654.98 794.8710692.97 
793.9910737.11 794.310749.51 794.9910768.81 
795.8310844.03 795.79 10878.6 795.8710914.92 

798 11450 799.5 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

9560.59 .04 9928.63 .0510111.05 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9928.6310111.05 530 543.84 540 .1 .3 

CROSS SECTION RIVER: Sand Tank Wash 
REACH% Main Branch RS: 5.959 

riptionr 
Elevation Data nun= 48 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9354.18 794.58 9395.91 794.2 9452.18 793.64 9536.58 792.6 9565.32 792.27 
9594.75 792 9624.82 791.8 9654.89 791.8 9715.03 792.08 9761.66 792.22 



Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9354.18 .04 9925.53 .0510106.97 .04 

Bank sta: Left Right Lengths: Left Channel Right coeff contr. 
9925.5310106.97 445 512.16 580 .1 

CROSS SECTION RIVER* Sand Tank Wash 
REACH: Main Branch RS: 5.862 

INPUT 
Description: 
station Elevation Data 

Sta Elev sta 
9448.05 792 9542.48 
9698.19 789.6 9729.33 
9808.63 789.1 9832.99 
9930.42 788.9 9947.32 

10009.64 786.410027.65 
10134.69 789.610178.62 
10357.23 788.410365.34 
10456.28 79110475.55 
10563.73 792.110571.46 
10632.91 793.2 10696.9 

Elev sta Elev Sta ~ l s v  Sta 
790.94 9646.1 790.58 9667.05 
788.62 9784.27 788.78 9791.61 
789.56 9885.04 789.62 9916.18 
788.44 9979.14 787.9510003.47 
787.9910072.17 789.0310103.43 
788.4110322.a6 788.2610353.52 
789.22 10421.9 790,3310431.47 
791.4610525.03 79210541.68 
792.1110593.78 792.310607.81 
794.1810784.16 794.3710834.41 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9448.05 .04 9916.18 .0510072.17 .04 

C sta: Left Right Lengths: Left Channel Right Cosff Contr. 
9916.1810072.17 495 485.76 450 .1 

CROSS SECTION RIVER: Sand Tank Wash 
m H r  Main Branch RS: 5.770 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
9588.58 790.1 9613.5 
9713.2 789 9738.12 
9862.74 786.2 9913.25 
9987.36 783.6 10000 
10070.9 784.1 10075 
10200 784.62 10215 

10389.22 789.5610430.87 
10540.99 791.110565.88 
10664.71 790.4910699.15 
10849.33 790.8910871.39 
11047.54 792.03 

n u =  51 
Elev sea 
790.1 9638.43 
788.54 9763.05 
784.69 9943.26 
783.610014.02 
787.3 10100 
784.710285.91 
789.8310458.09 
791.1110595.84 
790.6310717.18 
790.9810959.45 

Elev Sta 
790.04 9665.78 

Manning's n Values nun= 3 
sta n Val Sta n Val Sta n Val 

9588.58 .035 9819.94 .055 10075 .04 

 lev Sta 
789.84 9696.62 

788 9819.94 
783.85 9974.1 
783.88 10064.9 
787.3 10185 

788.68 10364.8 
790.8210526.97 
790.7910634.53 
790.8310810.29 
791.9311025.52 

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. 
9819.94 10075 495 496.32 360 .1 

CROSS SECTION RIVER: Sand Tank Wash 
REACH: Main Branch RSz 5.676 

INPUT 
Description: 

tion Elevation Data num= @ 
103 

Sta Elev sta  lev Sta Elev Sta  lev sta 
00.12 788 9029.2 787.73 9059.22 787.24 9090.27 786.62 9121.31 

9152.36 783.9 9175.49 781.12 9183.4 780.66 9200.01 781.24 9214.45 
9245.49 779.2 9262.39 778.75 9322.6 777.71 9378.98 776.76 9400.72 
9431.76 776.4 9445.18 776.25 9462.81 776.32 9469.7 776.04 9494.22 

Elev 
790.35 
788.78 
789.27 
786.57 
789.54 
788.2 

790.39 
792.2 
792.5 
794.38 

Elev 
789.39 
787.36 

Elev 
785.67 

780 
776.52 
775.94 



Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

9000.12 $035 9958.38 .05510048.91 .04 

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9958.3810048.91 520 506.88 580 .1 .3 

CROSS SECTION RIYERI Sand Tank Wash 
PEACHI Main Branch RSx 5.580 

INPUT 
Descriptionr 
station Elevation Data nun- 64 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
8671.11 784.8 8690.86 784.69 8742.32 784.12 8781.79 783.93 8874.81 783.95 

Manning's n Values nun= 3 
sea n Val Sta n Val Sta ' n Val 

8671.11 .035 9842.6 .05510067.87 .04 

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expsn. 
9842.610067.87 485 517.44 400 .1 .3 

CROSS SECTION RIVER8 Sand Tank Wash 
REACX: Main Branch RS: 5.482 

INPUT 
Descriptionr 
Station Elevation Data 

Sta Elev sta 
8816.32 782.4 8886.9 
9193.96 779.6 9222.36 

nun= 53 
Elev sta 

781.75 8961.88 
779.45 9252.86 

780 9435.84 
781.99 9710.3 
781.19 9923.78 
777.4710045.77 
782.03 10205.9 
783.710394.51 

Elev Sta 
781.23 9069.88 
779.44 9271.32 
780.2 9477.61 

781.98 9801.79 
780.75 9954.27 
779.9810076.27 
782.81 10320.3 
783.2810425.02 
780.68 10524.6 
782.31 10639.8 
784.38 

 lev Sta 
780.54 9142.39 
779.51 9297.11 
780.44 9557.82 

Elev 
780 

779.69 
781.05 
781.53 
779.55 
781.8 
783.93 
782.05 
781.07 
783.37 

ing's n Values nun- 3 
sta n Val Sta n Val Sta n Val 

16.32 .035 9893.28 .05510076.27 .04 

Bank Star Left Right Lengthsi Left Channel Right Coeif Contr. Expan. 
9893.2810076.27 440 501.6 460 .1 . - 



CROSS SECTION RIVER, Sand Tank Wash 
REACH8 main Branch RSI 5.387 

1wm 
riptionr 
ion Elevation Data num= 67 
sta Elev Sta Elev sta  lev Sta  lev Sta 

8813.52 780.97 8844.95 780.96 8867.47 780.82 8887.65 780.6 8912.36 
8929.35 779.5 8937.07 778.97 8986.49 776.22 8991.23 776 9022.16 
9060.62 775.94 9090.47 776.45 9134.75 777.26 9184.18 778 9300.61 

Elev 
780 

775.35 
779.39 

Manning's n Values num- 3 
sta n Val Sta n Val Ste n val 

8813.52 .035 9919.37 .055 10172 .04 

Bank Stai Left Right Lengths: Left Channel Right 
9919.37 10172 585 464.64 380 

cosff Contr. 
.I 

CROSS SECTION RIVER: Sand Tank wash 
REACH8 Main Branch RS: 5.299 

INPUT 
Description: 
station Elevation Data num= 137 

Sta Elev Ste Elev Sta Elev Sta 
8668.21 777.7 8673.3 777.8 8687.32 777.66 8732.54 

777.8 8804.58 777.73 8824.86 777.31 8877.23 
4.33 774.4 8933.99 775.37 8939.05 774.07 8946.92 
77.9 771.7 8985.7 771.97 8993.16 773.33 9007.89 

~ 1 e v  sta 
777.4 8787.81 
777.15 8913.81 
772.51 8967.75 
774.81 9022.61 

Elev 
777.69 
776.86 
772.38 
775.1 

Manning's n Values num= 3 
Sta n Val Sta n Val sta n Val 

8668.21 .035 9847.36 .0410044.92 .035 

Bank Sts: Left Right Lengths: Left Cha~lel Right coeff contr. 
9847.3610044.92 560 485.76 500 .I 

S SECTION RIVERS Sand Tank Wash 
RS: 5.207 

INPUT 
Descriptionr 



station Elevation Data 
Sta Elev sta 

8916.19 775.25 8921.11 
9020.96 769.38 9039.17 
9094.98 771.13 9104.18 

8 0.88 772.95 9201.52 
43.8 772.34 9256.98 

9356.09 774.45 9367.1 
9461.23 772.23 9463.95 
9550.9 773.17 9559.97 
9623.54 773.34 9638.91 
9733.25 774.96 9747.9 
9797.62 773.11 9811.25 
9854.17 774.32 9872.74 
9946.59 774.54 9958.93 
10000 771.310008.66 

10047.86 771.0810062.54 

num= 124 
Elev sta 

774.37 8970.18 
769.7 9049.91 

772.33 9119.58 
773.35 9213.54 
772.11 9267.94 
774.74 9407.07 
771.99 9500.17 
773.2 9590.25 
773.35 9656.79 
775.08 9769.88 
774.32 9815.38 
775.64 9890.69 
772.34 9964.94 
772.22 10012.1 
771.3110080.61 

Elev Sta 
773.93 8976.6 
769.01 9066.8 
772.37 9140.77 
773.55 9225.14 

 lev sta 
773.8 8996.35 
769.9 9082.56 
772.5 9153.11 
773.6 9227.3 
772.9 9305.7 
773.5 9441.48 
772.9 9518.98 
771.9 9615.1 
774.8 9727.25 
774.3 9795.79 
774.3 9845.51 
775.5 9907.83 
772.4 9987.12 
77110047.44 

772.2 10110.6 

Manning's n Values num= 3 
sta n Val Sta n Val sta n Val 

8916.19 .035 9946.59 .0410169.72 .035 

Bank sta: Left Right Lengths: Left Channel Right 
9946.5910169.72 410 501.6 470 

Cosff Contr. 
.1 

CROSS SECTION RZVER: Sand Tank Wash 
REACH: Main Branch RS: 5.112 

riptioni 
Elevation Data 

sta 
9087.48 
9212.15 
9249.48 
9312.97 
9396.26 
9466.33 
9663.7 
9785.6 
9861.35 
9929.24 
9986.51 

10038.03 
10162.35 
10232.57 
10301.79 
10409.44 

Elev Sta 
772.7 9157.96 
767.7 9230.42 
767.5 9296.62 
768.1 9361.85 

Elev sta 
772.61 9162.92 
766.92 9234.11 
768.64 9301.33 
768.3 9382.52 

Elev 
772.22 
767.16 

Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

9087.48 .035 9923.36 .0410032.68 .035 

Bank Stai Left Right Lengths8 Left Channel Right 
9923.3610032.68 440 522.72 460 

Coeff Contr. 
.1 

CROSS SECTION RIVER: Sand Tank Wash 
CX: Main Branch e RS: 5.013 

IwPm 
Desoriptionr 
Station Elevation Data num= 95 

Sta Elev Sta Elev Sta Elev Sta Elev Sta 



Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

9053.24 .035 9954.44 .0410123.59 .035 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9954.4410123.59 460 506.88 440 .1 .3 

CROSS SECTION RIVER: Sand Tank Wash 
REACH, Main Branch RSz 4.917 

INPUT 
Description: 
station Elevation Data 

sta Elev Sta 
8895.75 769.05 8928.67 
8993.69 768.97 9001.94 
9043.53 767.18 9050.88 
9096.35 768.19 9103.18 
62.96 767.66 9172.26 YI 4.42 768.8 9322.77 
5.48 767.12 9371.79 

9422.77 763.81 9436.31 
9467.55 765.95 9487.64 
9541.93 766.19 9546.3 
9603.41 765.8 9644.27 
9721.12 766.77 9741.66 

n m =  132 
Elev Sta 
768.8 8945.59 

Elev Sta 
768.76 8981.58 
768.66 9032.32 

Elev 
769 

768.4 
767.4 
768.7 
768.9 
767.5 
765.4 
765.9 

 lev sea 
768.83 8955.33 
768.13 9016.8 
767.47 9070.87 
768.17 9119.93 
768.45 9261.88 
770.4 9346.27 

764.94 9386.07 

Manning's n Values nun= 3 
Sta n Val sta n val Sta n Val 

8895.75 .035 9972.97 .0410081.01 .035 

Bank stai Left Right Lengths: Left Chamel Right Coeff Contr. Expan. 
9972.9710081.01 0 0 0 .1 .3 

S-Y OF MANNING'S N VALUES 

Q =:Sand Tank Wash 

Reach River Sta. nl n2 n3 

Main Branch 6.257 .04 .05 .04 



Main Branch 
Main Branch 
Main Branch 
Main Branch 
Main Branch 

@ Branch Branch 
in Branch 

Main Branch 
Main Branch 
Main Branch 
Main Branch 
Main Branch 
Main Branch 

S-Y OF REACH LENGTHS 

River* Sand Tank Wash 

Reach River Sta. 

Main Branch 
Main Branch 
Main Branch 
Main Branch 
Main Branch 
Main Branch 
Main Branch 
Main Branch 
Main Branch 
Main Branch 
Main Branch 
Main Branch 
Main Branch 
Main Branch 

Oi n Branch 

Channel 

559.68 
469.92 
543.84 
512.16 
485.76 
496.32 
506.88 
517.44 
501.6 
464.64 
485.76 
501.6 

522.72 
506.88 

0 

8-Y OF CONTRACTION AND EXPANSION COEFFICIENTS 
Riveri Sand Tank Wash 

Reach River Sta. Contr. Expan 

Main Branch 6.257 
Main Branch 6.151 
Main Branch 6.062 
Main Branch 5.959 
Main Branch 5.862 
Main Branch 5.770 
Main Branch 5.676 
Main Branch 5.580 
Main Branch 5.482 
Main Branch 5.387 
Main Branch 5.299 
Main Branch 5.207 
Main Branch 5.112 
Main Branch 5.013 
Main Branch 4.917 

Profile output Table - Standard Table I 

Right 

Reach River Sta Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel chnl 
F l w  Area Top Width Frouds # Chl 

(CfS) (ft) (ft) (ft) (ft) (ftlft) (ftlS) 
(SU ft) (ft) 

B~:FY;~, . :a257 24265.00 797.10 804.26 804.53 0.00 5.14 
0 

Main Branch 6.257 24265.00 797.10 804.26 804.53 0.00 5.15 
6122.58 2456.32 0 



Main Branch 6.151 
3400.85 2116.07 

Main Branch 6.151 
3407.18 2116.23 

i n  Branch 6.062 
.41 1728.27 
i n  Branch 6.062 

Main Branch 5.959 
3528.14 1430.23 

Main Branch 5.959 
3531.89 1430.16 

= i n  Branch 5.862 
3918.16 1183.03 

= i n  Branch 5.862 
3897.09 1182.39 

Main Branch 5.770 
1761.32 625.79 

Main Branch 5.770 
1792.63 625.72 

Main Branch 5.676 16679.00 781.91 
5748.51 1163.81 0 

Main Branch 5.676 16679.00 781.91 
5748.36 1163.61 0 

Main Branch 5.580 16859.00 779.05 
4760.15 1568.04 0 

Main Branch 5.580 16859.00 779.05 
4759.96 1567.01 0 

Main Branch 5.482 
3545.76 1667.98 

Main Branch 5.482 

Main Branch 5.387 
3678.88 1901.89 

Main Branch 5.299 
3940.29 1936.51 

Main Branch 5.299 
3939.11 1936.29 

Main Branch 5.207 15699.00 770.44 
2052.26 1165.85 1 

Main Branch 5.207 15699.00 770.44 

Main Branch 5.112 15703.00 767.53 
3816.23 1046.27 0 

Main Branch 5.112 15703 . O O  767.53 
3814.83 1046.06 0 

Main Branch 5.013 15703.00 764.42 
2772.21 1127.32 1 

Main Branch 5.013 15703.00 764.42 
2779.85 1128.02 1 

Main Branch 4.917 15573.00 761.62 
4790.27 1847.41 0 

Main Branch 4.917 15573 . O O  761.62 
4790.27 1847.41 0 

P r o f i l e  Outnut  T a b l e  - S t a n d a r d  Table 2 

River S t a  !!!%: Top Width 
E.G. E l e v  W.S. E l e v  Vel  Head F r c t n  Loss C & E L o s s  

( f t )  ( f t )  ( f t )  

Q L e f t  Q Channel 

(CfSI ( C ~ S )  



Main Branch 6.257 
13818.49 2458.80 
Main Branch 6.257 

in Branch 6.151 
.87 2116.07 
in Branch 6.151 

9899.22 2116.23 

Main Branch 6.062 
10877.47 1728.27 
Main Branch 6.062 

10876.16 1726.93 

m i n  Branch 5.959 
7453.45 1430.23 
Main Branch 5.959 

7455.27 1430.16 

Main Branch 5.862 
7462.07 1183.03 
Main Branch 5.862 

7459.57 1182.39 

Main Branch 5.770 
5399.15 625.79 
Main Branch 5.770 

5450.30 625.72 

Main Branch 5.676 
243.97 1163.81 
m i n  Braneh 5.676 

244.04 1163.61 

Main Branch 5.580 
121.94 1568.04 
Main Branch 5.580 

Main Branch 5.482 
1468.26 1667.71 

Main Branch 5.387 
3506.16 1902.76 
Main Branch 5.387 

3504.93 1901.89 

Main Branch 5.299 
1790.31 1936.51 
Main Branch 5.299 

1789.78 1936.29 

Main Branch 5.207 
148.50 1165.85 
Main Branch 5.207 

148.97 1167.31 

Main Branch 5.112 771.93 
703.83 1046.27 
Main Branch 5.112 771.93 

703.22 1046.06 

Main Branch 5.013 770.81 
113.57 1127.32 
Main Branch 5.013 770.81 

116.14 1128.02 

Main Branch 4.917 769.68 
2944.99 1847.41 

in Branch 4.917 769.68 
.99 1847.41 

Profile Output Table - Encroachment I 



Reach River Sta W.S. E l e v  Prof Delta WS 
Right Enc S t a  L Ch S ta  L Ch Sta R Enc Sta R 

( f t )  ( f t )  
(CfS) ( f t )  ( f t )  l f t )  ( f t )  

Top Wdth Aot 

( f t )  

Q Channel Q 

(-=£a) 

i n  Branch 6.257 I c 8 . 4 9  
804.26 

9919.72 10109.76 
i n  Branch 6.257 804.26 0.00 

Main Branch 6.151 800.78 
9888.87 9853.19 10246.43 

Main Branch 6.151 800.79 0.00 
9899.22 9588.02 9853.19 10246.43 11704.35 

1 Main Branch 6.062 798.40 
10877.47 9928.63 10111.05 

Main Branch 6.062 798.40 0.00 
1 10876.16 9560.59 9928.63 10111.05 11287.52 

Main Branch 5.959 795.25 

Main Branch 5.862 
7462.07 9916.18 

Main Branch 5.862 
7459.57 9448.05 9916.18 

Main Branch 5.770 
5399.15 9819.94 

Main Branch 5.770 
5450.30 9715.35 9819.94 

Main Branch 5.676 785.09 
243.97 9958.38 10048.91 

MainBranch 5.676 785.09 0.00 
9131.50 9958.38 10048.91 10295.11 4:: Branch 5.580 784.62 

121.94 9842.60 10067.87 
Main Branch 5.580 784.62 0.00 

122.04 8697.44 9842.60 10067.87 10351.99 

Main Branch 5.482 783.12 
1467.36 9893.28 10076.27 

Main Branch 5.482 783.13 0.00 
1468.26 8816.32 9893.28 10076.27 10643.34 

Main Branch 5.387 780.75 
3506.16 9919.37 10172.00 

Main Branch 5.387 780.74 0.00 
3504.93 8874.84 9919.37 10172.00 10829.68 

Main Branch 5.299 778.55 

Main Branch 5.207 774.66 
148.50 9946.59 10169.72 

Main Branch 5.207 774.66 0.00 
148.97 8919.48 9946.59 10169.72 10380.19 

Main Branch 5.112 771.65 
703.83 9923.36 10032.68 

Main Branch 5.112 771.65 0.00 
703.22 9172.26 9923.36 10032.68 10241.24 

Main Branch 5.013 770.28 
113.57 9954.44 10123.59 

a i n  Branch 5.013 770.28 0.01 
14 9160.97 9954.44 10123.59 10443.07 

Main Branch 4.917 769.49 
2944.99 9972.97 10081.01 

Main Branch 4.917 769.49 0.00 





ENGINEERING CORPORATION 

SAND TANK WASH 
Split Flow Summary 

Weir Weir Q to Inflow Total 
Xsection Discharge West @ 1-8 from Flow 

ID cfs cfs Bender, cfs cfs 

4.917 3921 15573 
130 

5.01 3 15703 
0 

5.1 12 4 15703 
0 

5.207 15699 
441 

5.299 81 16139 
477 

5.387 16536 
229 

5.482 169 16765 
263 

5.58 180 16859 
0 

5.676 16679 
0 

5.77 16679 
578 

5.862 17257 
920 

5.959 18177 
1636 

Total Weir Flow to Scott Avenue Wash 9126 
Flow to Scott Avenue Wash @ 1-8 3921 

Total Diversion to Scott Avenue Wash 13047 



Sobrce: Flood Control District of Maricopa County, Gila Bend Area Floodplain 
Delineation Study, Technical Data Notebook, Hydrology, Book I of 2. Prepared by 
Burgess & Niple, Inc., March, 1992. 

: .  

ClSO Flow Split Hydraulic Calculations Summary Page 1 



HEC-RAS Version 3.0.1 Mar 2001 
U.S. A m y  Corp of Engineers 
Hydrologie Engineering Center 
609 Second Street, Suite D 

Davis, California 95616-4687 
(916) 756-1104 

X  X  XXXXXX XXXX XXXX XX XKXX 
X  X  X X  X  X  X  X X  X  
X  X  X X X X  X  X X  
XXKXXXX XXXX X X X X X X X X  Xxxxxx XXXX 
X  X  X  X  X  X  X  X  X  
X  X  X  X  X  X X  X  X  X  
X  X X X X M O T  XXXX X  X X  X x x x x x  

PROJECT DATA 
Project Titlet Scott Avenue Wash 
Project File i scottave.prj 
Run Date and Time: 6/21/01 9~14:54 AM 

Project in English units 

Project Description8 
Study name: Gila Bend Area Drainage Master Plan 

Study contractors: EEC, 
Inc. and Premier Engineering Corporation 

source of hydrology> Gila Bend 
Area Floodplain Delineation Study (FCD 90-67) by Burgess h Niple for FCDMC, 
m r c h  1991 

source of aurveyr Gila Bend Area Floodplain Delineation Study 

Y)""~~~~hic maming and survey by cooper -a1 m i - ,  

FCD Contract Numbera 99-18 

PLAN DATA 

Plan Title: Scott Avenue Wash 
Plan File r q:\99541\FEm Submittal\Floodplain-Floodways HEC-RAS\Scott Avenue Wash\scottave.p02 

Geometry Title: Scott Avenue wash 
Geometry File : qz\99541\FEIC& Submittal\Floodplain-Floodways HEC-RAS\Scott Avenue Wash\scottave.gOl 

Flow Title i Scott Avenue Wash 
Flow File : qr\99541\FEm Submittal\Floodplain-Fl~odways HEC-RAS\Scott Avenue Wash\scottave.fOl 

Plan Surmnary Infomtion: 
Number of: Cross Sections = 19 mlitple Openings = (1 

culverts c 0 Inline Weirs = 0 
Bridges = 0 

Computational Information 
Water surface calculation tolerance = 0.01 
Critical depth calculaton tolerance = 0.01 
Maximum number of interations = 20 
Maximum difference tolerance = 0.3 
Flow tolerance factor = 0.001 

computed only where necessary 
Conveyance Calculation Method: At breaks in n values only 
Friction Slope Method: Average Conveyance 
C-utational Flow Regime: subcritical Flow 



Encroachment Date 
~ q u a l  Conveyance - True 
Left Offset = 0 
night offset - 0 

r I Scott Ave. Wash Reach = Main Channel 
Profile f16 PF 2 Method Value1 Value2 

19820.3710093.21 
6.895 P F 2  1 9859.1510449.32 
6.792 PF 2 1 9875.0210046.43 
6.700 PF 2 1 9526.6810301.89 
6.605 PF 2 1 9070.8310601.74 
6.505 PF 2 1 9348.2 10829.7 
6.398 PF 2 1 9454.1910287.22 
6.306 PF 2 1 9602.9110448.21 
6.202 PP 2 1 9897.8810950.81 
6.104 PB 2 1 9349.5910873.01 
6.012 PF 2 1 9239.8310745.28 
5.909 PF 2 1 8943.4210558.76 
5.819 PF 2 1 9127.7210563.96 
5.724 PF 2 19062.7910626.22 
5.625 PF 2 1 8879 10963.7 
5.521 PF 2 1 8545.5810931.65 
5.427 PF 2 1 8791.3710658.55 
5.338 PF 2 1 9054.22 10243.2 
5.258 PF 2 1 9430.8610319.65 

FLOW DATA 

Flow Title: Scott Avenue wash 
Flow File : q:\99541\FEMA SutmLittal\Flcodplain-Floodways HEC-RAS\Scott Avenue Wash\scottave.fOl 

 lo^ Data (ofs) 

River Reach RS PF 1 PF 2 
cott Ave. Wash Main Channel 6.986 Q 

3245 3245 
ottAve.WaahMainChanne1 6.700 4453 4453 
ott Ave. Wash Main Channel 6.605 7009 7009 

Scott Ave. wash Main Channel 6.505 7587 7587 
Scott Ave. Wash Main Channel 6.202 7850 7850 
Scott Ave. Wash Main Channel 6.104 8079 8079 
Scott Ave. Wash Main Channel 5.909 8556 8556 
Scott Ave. Wash Main Channel 5.819 8997 8997 
Scott Ave. Wash Main Channel 5.521 13168 13168 
Scott Ave. Wash Main Channel 5.258 1408 1408 

Boundary Conditions 

River Reach Profile Upstream 

Scott Ave. Waeh Main Channel PF 1 
Scott Ave. Wash Main Channel PF 2 

GEOMETRY DATA 

Geometry Title: Scott Avenue Waeh 
Geometry File : q:\99541\FEMA Submittal\Floodplain-Floodways HEC-RAS\Scott Avenue Wash\scottave.gOl 

CROSS SECTION RIVER: Scott Ave. Wash 
REACH: Main Channel RSI 6.986 

INPUT 
Descriptioni 
Station Elevation Data num= 27 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9.22 802.2 9537.03 801.98 9604.33 801.2 9631.74 800.94 9651.88 800.81 
5.66 800.7 9726.46 800.52 9746.98 800.33 9770.76 800.2 9794.54 800 
21.17 799.6 9852.74 798.81 9884.32 797.84 9889.64 797.61 9896.55 797.4 Q 

9915.89 796.84 9937.19 796.2 9960.97 795.82 9979.03 795.45 10000 795.58 
10010.21 795.6510040.61 79610061.56 797.4310071.02 798.2510087.67 799.35 
10101.42 80010131.83 800.7 

Downstream 

Known WS = 760.1 
Known WS = 760.1 



Manning's n Values nun= 3 
Ste n Val sta n Val Sta n Val 

9509.22 .045 9896.55 .05510061.56 .04 

star Left Right Lengths: Left Channel Right 
9896.5510061.56 440 480.17 450 

CROSS SECTION RIVER: Scott Ave. Wash 
REACH: main Channel RS1 6.895 

INPUT 
Description: 
station Elevation Data nu- 27 

St. Elev Sta Elev Sta Elev Sta 
9759.15 799.9 9783.66 799.89 9837.91 798.92 9872.27 

Manning's n Values nun= 3 
Sta n Val sta n Val Sta n Val 

9759.15 .045 9963.07 .05510117.24 .04 

sank sta: Left Right Lengths: Left Channel Right 
9963.0710117.24 520 539.45 425 

CROSS SECTION RIVER: Scott Ave. Wash 
~EAcxs Main Channel RS: 6.792 

INPUT 
Description: 
Station Elevation Data nun= 45 

Sta Elev sta Elev Sta Elev sta 
9179.26 796.6 9304.37 796.66 9368.42 796.56 9425.32 
9485.79 796.5 9546.27 796.88 9583.27 797.08 9606.74 

Manning's n values nu- 3 
Sta n Val Sta n Val sea n Val 

9179.26 .045 9939.35 .05510018.17 .04 

Bank Sta: Left Right Lengths: Left Channel Right 
9939.3510018.17 485 488.5 490 

CROSS SECTION RIVER: Scott AVe. wash 
REACH: Main Channel RS: 6.700 

INPUT 
Deacriptioni 
station Elevation Data 

Sta Elev Sta 
9443.74 795.67 9461.1 
9595.23 793.39 9625.42 
9746.17 793.16 9783.99 
9892.55 792.99 9927.31 
9987.68 787.9610017.87 

10055.39 791.1310078.25 
10245.37 793.9910299.65 
10440.51 796.4210489.64 

nun= 38 
Elev Sta 

795.76 9474.48 
792.95 9655.61 
793.81 9811.13 

Elev Sta 
795.77 9504.67 
792.71 9685.8 
794.18 9838.27 
790.72 9957.49 
789.3410037.44 
792.5710168.82 
795.6610389.44 
796.44 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

9443.74 .045 9957.49 .05510037.44 .04 

Sta: Left Right Lengths: Left Channel Right 
9957.4910037.44 330 504.66 530 

CROSS SECTION RIVER* Scott Ave. Wash 
REACH8 Main Channel RS1 6.605 

Coeff Contr. Expan. 
.1 .3 

Elev Sta Elev 
798.23 9890.74 797.93 
795.82 9983.03 794.13 
794.3310104.78 795.52 
796.1610240.91 795.97 
797.610488.26 799.14 

Coeff Contr. Expan. 
.1 . 3  

Elev Sta Elev 
796.42 9455.56 796.4 
797.14 9636.98 797.07 
795.99 9909.11 794.5 
790.710013.75 791.92 
796.710070.72 797.14 
796.910241.64 797.06 

799.1110510.58 799.22 
798.0910690.85 797.92 

800 10815.2 800.03 

Coeff Contr. Expan. 
.1 .3 

Elev Sta Elev 
795.3 9566.86 793.96 
792.6 9715.99 792.76 
794.2 9866.93 793.74 
790.3 9973.97 788.82 
790.2610048.06 790.9 
793.15 10199 793.4 
796.0810410.32 796.3 

Coeff Contr. Expan. 
.1 .3 



INPUT 
Descriptionr 
station Elevation Data num- 51 

Sta Elev sta Elev sta Elev Sta Elev sta Elev 
1.19 792.9 9036.19 792.82 9088.36 792.63 9161.53 792.2 9212.8 792 
6.88 791.8 9311.95 791.82 9365.24 791.99 9396 792.1 9437.3 792.48 

19.06 793.5 9549.82 793.87 9582.95 794.12 9614.17 794.12 9647.99 793.85 w 
9681.8 793.4 9720.65 792.6 9749.44 792 9765.14 791.84 9787.39 791.57 

9817.07 791.5 9860.34 791.8 9876.36 791.77 9898.61 791.33 9918.52 790.24 
9925.34 789.6 9943.1 788.3 9965.34 787.6 9987.59 786.6610009.83 786.43 

10019.97 786.510055.36 787.2910076.57 788.01 10087.6 788.5810098.81 789.47 
10121.42 790.9 10143.3 79210155.23 792.2510165.55 792.5610193.03 792.83 
10232.28 793.110256.68 793.28 10290.5 793.2510324.31 793.0210365.75 792.52 
10391.95 792.210425.76 791.9110476.97 791.9810510.41 792.1410575.41 792.59 
10628.66 792.8 

Manning's n values n m =  3 
Sta n Val Sta n Val Sta n Val 

8971.19 .045 9876.36 .055 10143.3 -04 

Bank Sta: Left Right Lengths: Left Channel Right Cosff Contr. Expan. 
9876.36 10143.3 540 524.45 525 .1 .3 

CROSS SECTION RIVER: Scott Ave. Wash 
REACH: ~ a i n  Channel RS: 6.505 

INPUT 
Description: 
Station Elevation Data n m =  43 

Sta Elev Sta Elev sta Elev Sta Elev Sta Elev 
9093.62 790.7 9135.31 790.72 9188.42 790.52 9249.38 790.09 9316.08 789.48 
9419.38 788.5 9471.03 788.07 9554.23 787.79 9615.2 787.72 9651.8 787.82 
9677.62 788 9706.65 788.54 9737.14 789.19 9780.92 790.16 9806.74 790.49 
9832.57 790.7 9840.39 790.67 9861.59 790.55 9896.18 790.15 9921.64 789.56 
9930.78 789.4 9943.62 788.92 9965.99 787.87 9987.57 785.77 10000 784.47 
10034.55 784.610075.47 784.9310146.78 785.8210185.36 786.4110251.29 787.55 
10295.24 78810345.86 788.2210405.12 788.44 10427.1 788.4610471.05 788.44 
1 536.98 788.210568.62 788.04 10588 787.9810657.18 788.0610691.77 788.19 e 0.95 788.210822.67 788.11 10829.7 788.11 

Manning's n Values num= 3 
Sta n Val Sta n Val Ste n Val 

9093.62 .045 9965.99 .05510295.24 .04 

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9965.9910295.24 535 565 515 .1 .3 

CROSS SECTION RIVER, Scott Ave. Wash 
REACH: ~ a i n  Channel RS: 6.398 

INPUT 
Description: 
Station Elevation Data n m =  55 

Sta Elev sta  lev sea Elev Sta Elev Sta Elev 
9229.78 788.2 9277.11 788.09 9380.83 788.03 9406.76 787.87 9432.69 787.41 
9458.62 786.8 9514.77 785.13 9545.22 784.34 9562.35 784.12 9575.68 784.1 
9588.28 784 9606.13 783.98 9614.21 783.86 9636.58 783.93 9640.14 783.87 
9667.03 783.9 9692 782.16 9697.49 781.92 9717.93 783.24 9727.94 783.65 
9743.86 783.7 9758.39 784.11 9769.8 784.32 9795.73 785.05 9821.66 785.7 
9849.75 786.1 9867.52 786.17 9881.81 786.01 9894.69 785.77 9917.84 784.89 
9938.81 784 9956.18 783 9960.87 782.68 9984.78 781.3910004.99 779.97 
10019.1 780.0110027.05 780.410041.36 781.4210053.42 782.5310057.53 783.03 

10071.17 783.9910093.23 784.96 10115.3 785.510137.36 785.8810164.87 786.07 
10203.54 786.210226.62 786.2410247.66 786.410269.72 786.6410313.85 787.27 
10357.97 787.9310411.89 788.0910446.21 788.210473.65 788.2210490.68 788.18 

Dlanning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9229.78 .035 9960.87 .0610053.42 .04 

Bank sta: Left Right Lengths: Left Channel Right coeff Contr. Expan. 

e 9960.8710053.42 410 488.87 530 .1 .3 
fective Flow n m =  1 
sta L sta R Elev Permanent 

888 F 

CROSS SECTION RIYERz Scott Ave. Wash 



REACEi Main Channel RSI 6.306 

INPUT 
Descriptionr 
station Elevation Data 

sta Elev sta 
6.29 788.3 9436.05 

35.13 787.8 9578.49 @ 
9661.87 784.1 9684.49 
9752.33 783.8 9766.32 

nun= 45 
Elev Sta Elev Sta 

788.49 9469.07 788.53 9506.75 
786.09 9601.18 785.18 9616.64 
784.07 9700.26 784.15 9707.1 
783.77 9799.34 782.94 9832.37 

780 9910.64 780.12 9933.25 
778.62 9998.28 778.9510007.21 
782.0310048.38 782.4610061.95 
784.4410146.84 784.6310231.74 
784.4510383.03 784.6110426.83 

laanning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

9396.29 .035 9933.25 .06 10019.5 .04 

~ a n k  Sta: Left Right Lengths: Left Channel Right 
9933.25 10019.5 480 549.41 465 

CROSS SECTION RIVER: SCOtt Ave. Wash 
REACH: Main Channel RS: 6.202 

INPUT 
Descriptioni 
station Elevation Data nun= 55 

St. Elev Sta Elev sea Elev Sta 
9415.35 785.4 9446.97 785.22 9489.07 784.77 9544.92 
9581.27 783.7 9612.62 783.66 9622.45 783.7 9650.84 
9714.18 784.4 9776.31 784.52 9817.82 784.45 9843.16 
9864.88 783.9 9882.66 784.06 9889.11 783.87 9908.3 
9938.22 780.8 9960.4 779.48 9965.58 779 9995.15 

Manning's n Values n m -  3 
Sta n Val Sta n Val Sta n Val 

9415.35 .035 9965.58 .0610098.31 .04 

Bank Sta: Left Right Lengths: Left Channel Right 
9965.5810098.31 560 513.68 360 

Ineffective Flow n m -  1 
Sta L sea R Elev Permanent 

888 F 

CROSS SECTION RIVER: Scott AVB. Wash 
REACH: Main Channel RSI 6.104 

INPUT 
Description: 
station Elevation Data n m =  49 

Sta Elev Sta  lev sta  lev Sta 
9213.5 782.4 9258.36 781.98 9302.88 781.46 9369.67 
9491.03 779.8 9526.84 779.75 9570.02 779.85 9592.57 
9659.9 779.8 9703.59 779.71 9739.02 779.49 9759.09 

9820.15 779.7 9877.94 779.02 9903.63 778.91 9911.73 
9942.26 779 9955 778.88 9972.79 778.38 9980.69 

10033.85 774.910109.11 777.25 10134.8 777.9610160.49 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

213.5 .035 9972.79 .0610160.49 -04 

star Left Right Lengths: Left Channel Right 
9972.7910160.49 525 485.05 430 

Elev Sta 
788.29 9526.18 
784.68 9639.26 
784.06 9733.29 
781.58 9842.79 
780.22 9954.69 
779.62 10019.5 
783.4810076.39 

Coeff Contr. 
.1 

Elev Sta 
784.12 9567.78 

784 9673.89 
784.13 9853.46 
782.21 9924.75 
776.5710016.87 
778.9810125.43 

Coeff Contr. 
.1 

 lev sta 
780.6 9432.25 
779.95 9632.88 
779.4 9789.62 
779 9929.32 

777.4910003.32 
778.5810186.49 

Coeff Contr. 
.1 

Elev 
788 

784.26 
784.05 
781.21 
779.81 
780.67 

784 
784.61 
784.95 

EleV 
784 

784.13 
784.24 
781.36 
776.63 
779.72 
782.73 
780.95 
780.64 
782.41 
782.5 

Elev 
780 
780 

779.61 
778.9 

774.16 
779.17 
780.09 
780.25 
780.21 

CROSS SECTION RIVER: S00tt Ave. Wash 



RWLCHi Main Channel RSz 6.012 

INPUT 
Description8 
Station Elevation Data num= 

sta  lev sta elev 
4.46 780.7 9042.51 780.43 

294.3 778.6 9323.65 778.38 e 
9454.53 778.2 9523.2 778.77 

9647 779.1 9677.72 778.83 
9831.29 777.3 9852.14 777.13 
9912.15 776.6 9942.16 775.98 

58  
sea Elev sta Elev Sta 

9123.61 780.19 9158.8 779.99 9202.74 
9351.63 778.17 9389.78 778 9416.78 
9549.5 778.97 9579.65 779.14 9610.3 

9708.43 778.48 9739.15 778.1 9792.12 
9862 777.02 9882.14 776.91 9892.12 

9954.15 774.9 9972.17 773.47 9984.86 

Elev 
779.61 

blanning's n Values n u =  3 
Sta n Val sta n Val Sta n Val 

8934.46 .035 9942.16 .0610062.19 .04 

Bank star Left Right Lengths: Left Channel Right Coeff Contr. 
9942.1610062.19 360 544.37 410 .I 

CROSS SECTION RIVERz Soott Ave. wash 
REACH: Main Channel RS: 5.909 

INPUT 
Description: 
Station Elevation Data 

sta Elev Sta 
8770.7 779.2 8829.3 

9106.58 776 9121.3 

numi 54 
n lev sta 

778.75 8894.19 
775.93 9147.52 
777.14 9322.99 
776.12 9616.76 
776.57 9754.65 
773.84 9860.89 
770.25 9980.99 
775.8710059.79 
777.2810244.38 

 lev sta 
778 8959.08 

775.95 9166.09 
777.17 9348.41 
776.22 9640.41 
776.44 9778.61 
773.01 9871.22 

770 9996.49 
776.61 10071.1 
777.1410287.94 

Elev 
776.63 
776.65 

blaming's n Values n u =  3 
Sta n Val Sta n Val sta n Val 

8770.7 .035 9800.84 .0610041.06 .04 

Bank Stai Left Right Lengths: Left Channel Right Coeff contr. 
9800.8410041.06 270 478.37 445 .1 

CROSS SECTION RIVER: Scott Ave. Wash 
REACH3 Main Channel RSI 5.819 

INPUT 
Description: 
Station Elevation Data num= 97 

Sta Elev Sta Elev ~ t a   lev Sta Elev Sta 



Menning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

8862.65 .05 9902.47 .0510078.78 .045 

stat Left Right Lengths: Left Channel Right 
9902.4710078.78 420 499.58 450 

Coeff Contr. 
.1 

CROSS SECTION RIVER2 Scott Ave. Wash 
RWLCH: Mein Channel . RSx 5.724 

~ - 

Description: 
station Elevation Data n m =  102 

Sta Elev Sta Elev sea Elev Sta 
8781.98 775 8794.45 775.15 8815.85 775.4 8832.66 
8861.81 775 8885.19 774.96 8917.27 774.56 8951.78 

Elev Sta 
775.39 8848.36 
774.18 8969.05 

Elev 
775.12 
773.89 

ing's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

.05 9918.44 .0510045.79 .045 

Bank Sta: Left Right Lengths: Left Channel Right 
9918.4410045.79 540 525.09 500 

Cosff Contr. 
.1 

CROSS SECTION RIVER: Scott Ave. Wash 
REACH: blain Channel RS1 5.625 

INPUT 
Description: 
Station Elevation Data 

sta Elev sea 
8686.03 772.1 8698.11 
8878.89 770.4 8892.7 
8951.81 769.9 8995.45 
9162.22 768.8 9205.43 
9377.91 770 9418.96 
9505.55 769.5 9512.32 
9653.26 769.9 9696.78 
9816.94 769.9 9836.77 
9903.27 769.2 9914.08 
9989.84 763.410000.83 
10065.21 765.510075.29 

10141 767.810150.07 
10224.73 768.510267.96 
10387.39 769.1 10409.4 
10563.44 768.910597.45 

nun- 84 
Elev sta 

771.93 8823.49 
770.28 8916.94 
769.57 9042.52 

 lev Sta 
771.32 8829.06 
769.89 8929.42 
769.82 9084.29 
768.66 9267.75 
770.51 9492.48 
770.01 9577.86 
770.02 9735.1 
769.8 9860.59 

764.97 9967.57 

 lev sta 
771.35 8834.86 
769.92 8939.97 
769.46 9134.59 
768.78 9325.9 
770.48 9497.06 
770.06 9623.79 
769.95 9780.41 
769.64 9892.23 

Elev 
771.17 
769.57 
768.92 
769.45 
769.49 
770.11 
769.91 
769.25 

mnning's n values nun= 3 
Sta n Val sta n Val Sta n val 

86.03 .05 9914.08 .0510163.36 .045 

sta: Left Right Lengths: Left Channel Right Cosff Contr. 
.1 

CROSS SECTION RIVER: Scott Ave. Wash 



REACH, Main Channel RSI 5.521 

station Elevation ~ a t a  n w  109 
Stir Elev Sta Elev sta  lev Sta  lev Sta Elev 

5.58 767.1 8553.29 767.24 8558.21 768.02 8562.02 769.2 8568.27 768.13 
09.74 767.3 8646.55 766.54 8669.96 766.4 8729.3 765.87 8744.73 765.09 @ 

8766.63 765.8 8806.27 765.82 8852.8 765.83 8894.38 765.66 8931.81 765.33 

~anning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

8545.58 .05 9879.2 .0510087.15 .045 

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9879.210087.15 370 497.06 485 .1 .3 

CROSS SECTION RIVER: Saott Ave. Wash 
RWICH: Main Channel RSI 5.427 

Sta 
8791.37 
8822.82 
8931.09 
9011.42 
9090.61 
9232.35 
9291.02 
9462.91 
9649.62 
9753.79 
9804.53 
9858.24 

9973 

Elev 
763.8 

sta 
8792.97 
8830.34 
8964.58 
9033.58 
9113.85 
9246.51 
9301.79 
9521.6 
9683.5 
9762.74 
9810.2 

9868.36 
9982.49 

nun= 103 
Elev Sta 

763.17 8805.21 
763.87 8879.29 
763.11 8973.48 
763.06 9037.48 
764.72 9122.2 
764.91 9259.24 
764.61 9367.02 
765.01 9555.05 

Elev Sta 
762.89 8816.36 
763.05 8902.11 
762.08 8982.27 
762.45 9050.46 
764.62 9142.55 
764.06 9267.84 
764.78 9378.32 
765.02 9578.46 
765.93 9705.04 
764.13 9785.35 
763.89 9849.99 
763.03 9936.49 
758.3310002.59 
757.8210043.13 
761.0310143.71 
763.4510230.72 
761.4910331.27 
760.2310367.54 
762.6810451.25 

Elev Sta 
762.48 8821.81 

Elev 
764.89 
763.27 
762.87 
763.14 
764.35 
765.41 
764.84 
765.2 
764.75 
763.62 
763.44 
762.27 
758.66 
761.09 
762.04 
763.57 
760.54 
761.54 
762.7 

763.82 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

8791.37 .05 9940.7 .05 10072.2 .045 

Bank sta: Left Right Lengths: Left Channel Right Cosff Contr. Expan. 
9940.7 10072.2 640 471.34 410 .1 .3 

Ineffective Flow nun= 1 
ta L Sta R Elev Permanent ." 

CROSS SECTION RIVER8 Scott Ave. Wash 
REACH, Wain Channel RS: 5.338 



INPUT 
Description: 
station Elevation Data 

Sta Elev Sta 
9054.22 758.7 9060.28 

9.33 760.3 9191.56 
1.24 761.1 9333.01 

18.54 761.3 9436.42 e 
9552.21 761.2 9576.11 
9653.46 760.7 9657.69 
9721.2 756.3 9735.66 

9815.75 759.7 9858.31 
9901.22 757.4 9947.16 
9991.49 756.810003.79 

n m =  65 
Elev sta 

759.32 9080.83 
760.56 9225.85 
761.86 9362.54 
760.97 9447.54 
761.26 9628.01 

Elev Sta 
759.73 9100.27 
760.65 9250.26 
761.81 9373.24 
760.82 9480.12 
761.02 9642.39 

Elev Sta 
759.42 9124.86 
760.75 9258.96 
761.82 9377.21 
761.05 9497.84 

761 9648.69 

mming,s n Values n m =  3 
sta n Val Sta n Val Sta n Val 

9054.22 .05 9947.16 .0510024.79 .045 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Eupan. 
9947.1610024.79 360 422.4 90 .1 .3 

Ineffective Flow n m =  1 
Sta L sea R Elev Permanent 

888 F 

CROSS SECTION RIVER: Scott Ave. wash 
REACK: w i n  Channel RSt 5.258 

INPUT 
Description: 
Station Elevation Data nun= 65 

Sta Elsv Sta Elev sta  lev Sta Elev sta 
9430.86 759.1 9496.78 758.67 9531.87 758.13 9551.83 757.63 9567.16 
9578.84 758.3 9634.7 758.63 9649.99 758.61 9662.2 758.88 9726.79 

Elev 
758.22 
758.94 
758.95 

Manning's n Values n m =  3 
sta n Val Sta n Val , sta n Val 

9430.86 .05 9983.21 .0510007.21 .045 

Bank Sta: Left Right Lengths: Left Channel Right Coeff contr. Expan. 
9983.2110007.21 0 0 0 .1 .3 

Ineffective Flow n m =  2 
sea L sta R Elev Permanent 

888 P 
888 F 

S-Y OF MANNING'S N V?.LUES 

River':Scott AVe. Wash 

Reach River Sta. nl n2 n3 

Main Channel 
Main Channel 
Main Channel 
Main Channel 

Main Channel 
Main Channel 
Main Channel 



Main Channel 6.012 
Main Channel 5.909 
Main Channel 5.819 
Main Channel 5.724 
Mafn Channel 5.625 . -- - .. -..- .-. . - ~ 

n Channel 5.521 
n Channel 5.427 

5.338 
~ a i n  Channel 5.258 

S-Y OF REACH LENGTHS 

River: Scott Ave. Wash 

Right Reach River Sta. Left Channel 

Main channel 
Main Channel 
Main Channel 
Main Channel 
Main Channel 
Main Channel 
Main Channel 
Main Channel 
Main Channel 
Main Channel 
Main Channel 
Main Channel 
Main Channel 
Main Channel 
Main Channel 
Main Channel 
Main Channel 
Main Channel 
Main Channel 

S-Y OF CONTRACTION AND EXPANSION COEFFICIENTS 
Rivera Scott Ave. Wash 

Reach River Sta. contr. 

Main Channel 
Main Channel 
Main Channel 
Main Channel 
Main Channel 
Main Channel 
Main Channel 
Main Channel 
Main Channel 
Main Channel 
Main Channel 
Main Channel 
Main Channel 
Main Channel 
Main Channel 
Main Channel 
Main Channel 
Main Channel 
Main Channel 

Profile Output Table - Standard Table 1 
Reach River Sta Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl 

Area Top Width Froude II Chl 
(CfS) (ft) (ft) (ft) (ft) (ft/ft) (ft/S) 

(ft) 

Main Channel 6.986 3245.00 795.45 799.61 
683.28 272.88 0 



Main Channel 6.986 3245.00 795.45 799.61 799.99 0.01 5.11 
683.26 272.84 0 

Main Channel 6.895 3245.00 793.30 798.50 798.59 0.00 2.67 
590.81 0 

c h a n n e l  6.895 3245.00 793.30 798.50 798.59 0.00 2.68 
590.17 0 

m i n  Channel 6.792 3245.00 790.70 796.01 796.84 0.01 7.77 
469.79 171.43 1 

main Channel 6.792 3245.00 790.70 796.02 796.84 0.01 7.76 
470.38 171.41 1 

Main Channel 6.700 4453.00 787.96 794.83 794.97 0.00 3.95 
1660.76 775.19 0 

w i n  Channel 6.700 4453.00 787.96 794.82 794.97 0.00 3.95 
1660.20 775.11 0 

Main Channel 6.605 7009.00 786.43 792.69 791.29 793.13 0.01 5.69 
1533.79 1091.44 1 

Main Channel 6.605 7009.00 786.43 792.69 791.29 793.13 0.01 5.68 
1536.99 1093.91 1 

Main Channel 6.505 7587.00 784.47 789.18 789.46 0.01 4.77 
1963.82 1282.46 0 

Main Channel 6.505 7587.00 784.47 789.18 789.46 0.01 4.78 
1959.43 1281.44 0 

Main Channel 6.398 7587.00 779.97 786.90 786.15 787.15 0.00 4.28 
1987.41 833.87 0 

Main Channel 6.398 7587.00 779.97 786.91 786.15 787.15 0.00 4.27 
1990.76 833.03 0 

Main Channel 6.306 7587.00 778.62 785.16 785.55 0.00 5.31 
1664.73 846.48 0 

m i n  Channel 6.306 7587.00 778.62 785.15 785.54 0.00 5.33 
1658.21 845.30 0 

Q i n  Channel 6.202 7850.00 776.57 783.11 782.02 783.37 0.00 4.92 
.57 1052.94 0 
in  Channel 6.202 7850.00 776.57 783.11 782.02 783.37 0.00 4.92 

2094.77 1052.93 0 

m i n  Channel 6.104 8079.00 774.16 780.86 781.14 0.01 5.02 
2119.39 1523.24 0 

Main Channel 6.104 8079.00 774.16 780.86 781.14 0.01 5.02 
2118.83 1523.16 0 

Main Channel 6.012 8079.00 771.60 779.20 779.36 0.00 3.91 
2710.15 1505.49 0 

Main Channel 6.012 8079.00 771.60 779.20 779.36 0.00 3.91 
2710.15 1505.45 0 

main Channel 5.909 8556.00 770.00 777.41 777.73 0.00 5.07 
2155.27 1581.13 0 

Main Channel 5.909 8556.00 770.00 777.41 777.73 0.00 5.07 
2155.07 1581.07 0 

Main Channel 5.819 8997.00 766.92 775.10 775.58 0.01 6.36 
1914.44 1191.61 0 

Main Channel 5.819 8997.00 766.92 775.11 775.58 0.01 6.36 
1915.54 1192.36 0 

Main Channel 5.724 8997.00 763.77 772.74 773.16 0.01 6.54 
2104.35 1236.76 0 

Main Channel 5.724 8997.00 763.77 772.73 773.15 0.01 6.55 
2098.56 1228.06 0 

Main Channel 5.625 8997.00 761.13 770.40 770.74 0.00 5.43 
2573.63 1953.02 0 

Main Channel 5.625 8997.00 761.13 770.40 770.74 0.00 5.43 
2572.79 1952.62 0 

a:;?~;:5.i;~~~ 
13168.00 757.76 767.43 767.80 0.01 6.46 

1 
Main Channel 5.521 13168.00 757.76 767.43 767.80 0.01 6.46 

3345.96 2165.03 1 



Main Channel 5.427 13168.00 755.62 765.05 764.28 765.40 
3309.26 1735.81 0 
Main Channel 5.427 13168.00 755.62 765.05 764.28 765.40 

in chamel 5.338 13168.00 753.70 762.48 760.99 762.96 
.49 1188.98 1 
in Channel 5.338 13168.00 753.70 762.48 760.99 762.96 

Main Channel 5.258 1408.00 751.50 760.10 757.55 761.11 
174.99 888.79 1 
Main Channel 5.258 1408.00 751.50 760.10 757.55 761.11 

Profile Outnut Table - Standara Table 2 
Reach River Sta E.G. Elev W.S. Elev Ye1 Head Frctn Loss C 6 E Loss 

Q Right Ton Width 
(ftl (ft) (ftl (ft) (ft) 

(CfS) (ft) 

Q Channel 

(CfS) 

Main Channel 6.986 
93.56 272.88 
Main Channel 6.986 

Main Channel 6.895 
1393.78 590.81 
Main Channel 6.895 

Main Channel 6.792 
167.83 171.43 
Main Channel 6.792 

Main Channel 6.700 

Main Channel 6.605 793.13 792.69 0.44 3.62 0.05 
220.72 1091.44 --. ~ ~ - ~~~ 

Main Channel 6.605 
222.13 1093.91 

Main Channel 6.505 
1566.73 1282.46 
Main channel 6.505 

1562.28 1281.44 

Main Channel 6.398 
606.07 833.87 
Main Channel 6.398 

609.39 833.03 

Main Channel 6.306 
824.58 846.48 
Main Channel 6.306 

815.57 845.30 

Main Channel 6.202 
3580.60 1052.94 
Main Channel 6.202 

3580.86 1052.93 

Main Channel 6.104 
1269.05 1523.24 
Main Channel 6.104 

1268.54 1523.16 

Main Channel 6.012 
3956.15 1505.45 



Main Channel 5.909 
150.25 1581.13 

w i n  Channel 5.909 
150.16 1581.07 

Main Channel 5.724 
3615.54 1236.76 
Main Channel 5.724 

3615.05 1228.06 

lain Channel 5.625 770.74 770.40 
1325.89 1953.02 
Main Channel 5.625 770.74 770.40 

1325.41 1952.62 

Main Channel 5.521 767.80 767.43 
3820.20 2165.03 
Main Channel 5.521 767.80 767.43 

3820.20 2165.03 

Main Channel 5.427 765.40 765.05 
5954.80 1735.81 
Main Channel 5.427 765.40 765.05 

5954.82 1735.84 

Main Channel 5.338 
3716.23 1188.98 
Main Channel 5.338 

Main Channel 5.258 
888.79 
Main Channel 5.258 

- 
Profile Output Table - Encroachment 1 
Reaah River Sta W.S. Elev Prof Delta WS 

Right Enc Sta L Ch Sta L Ch Sta R Enc Sta R 
(ft) (ft) 

(CfS) (ft) (ft) (ft) (ft) 

E.G. Elev 

(ftl 

Top Wdth Act 

(ftl 

P Left Q Charnel Q 

(CfS) (CfS) 

Main Channel 6.986 799.61 
93.56 9896.55 10061.56 
Main Channel 6.986 799.61 0.00 

93.58 9820.37 9896.55 10061.56 10093.21 

Main Channel 6.895 798.50 
1393.78 9963.07 10117.24 
Main Channel 6.895 798.50 0. 

1393.35 9859.15 9963.07 10117.24 10449.32 

Main Channel 6.792 796.01 
167.83 9939.35 10018.17 . .- .... -..-. 
Main Channel 6.792 796.02 0.00 

168.28 9875.02 9939.35 10018.17 10046.43 

Main Channel 6.700 
1112.31 9957.49 
Main Channel 6.700 

1112.17 9526.68 9957.49 

Main Channel 6.605 
220.72 9876.36 
Main Channel 6.605 

222.13 9070.83 9876.36 

Main Channel 6.505 
1562.28 9348.20 9965.99 



Main Channel 6.398 
606.07 9960.87 

Main channel 6.398 
609.39 9454.19 9960.87 

in Channel 6.306 
c 5 8  9933.25 

in Channel 6.306 
815.57 9602.91 9933.25 

Main Channel 6.202 
3580.60 9965.58 

Main Channel 6.2 02 
3580.86 9897.88 9965.58 

Main Channel 6.104 
1269.05 9972.79 

Main Channel 6.104 
1268.54 9349.59 9972.79 

Main Channel 6.012 
3956.18 9942.16 

Main Channel 6.012 
3956.15 9239.83 9942.16 

Main Channel 5.909 
150.25 9800.84 

Main Channel 5.909 
150.16 8943.42 9800.84 

Main Channel 5.819 
2413.61 9902.47 

Main Channel 5.819 
2413.30 9127.72 9902.47 

Main Channel 5.724 
3615.54 9918.44 

Main Channel 5.724 
15.05 9062.79 9918.44 

& in Channel 5.625 
1325.89 9914.08 

Main Channel 5.625 
1325.41 8879.00 9914.08 

Main Channel 5.521 
3820.20 9879.20 

Main Channel 5.521 
3820.20 8545.58 9879.20 

Main Channel 5.427 
5954.80 9940.70 

Main Channel 5.427 
5954.82 8791.37 9940.70 

Main Channel 5.338 
3716.23 9947.16 

Main Channel 5.338 
3716.24 9054.22 9947.16 

Main Channel 5.258 
9983.21 10007.21 

Main Channel 5.258 
9430.86 9983.21 10007.21 



HEC-RAS Version 3.0.1 Mar ZOO1 
u.s. Army Corp of Engineers 
Hydrologic Engineering Center 
609 Second Street, Suite D 

Davis, California 95616-4687 
(916) 756-1104 
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PROJECT DATA 
Project Titlei 1-8 Wash East 
Project File r 18WEast.prj 
~ u n  Date and Timer 6/21/01 9:00:11 AM 

Project in English units 

Project Description: 
study name: Gila Bend Area Drainage master Plan 

study contractors: EEC, 
mc. and Premier Engineering Corporation 

source of hydrology: Gila Bend 
Azea Floodplain Delineation Study (FCD 90-671 by Burgess 6 Niple for FCDMC, 
March 1991 

source of s u ~ e y l  Gila Bend Area Floodplain Delineation Study 

@;gii!:hio mapping and survey hy Cooper Aerial Mauuing, 

FCD Contract Number: 99-18 

Datum: N O W  1929 

PLAN DATA 

Plan Title: 1-8 Wash East 
Plan File : ur\99541\FEMA Submittal\Floodplain-Floodways HEC-RAS\I-8 East\I8WEast.pOl 

Geometry Title: 1-8 Wash East 
Geometry File : qr\99541\FEMA Submittal\Floodplain-Floodways HEC-RAS\I-8 East\I8WEa~t.gOl 

  low Title : 1-8 Wash East 
Flow File : qr\99541\FEMA S~bmittal\FlooCLglain-Floodways HEC-PAS\I-8 East\18WEast.£Ol 

Plan Summary Tnfolmation: 
Number ofi cross sections = 7 Mulitple Openings = 0 

Culverts = 0 Inline Weirs s 0 
Bridges = 0 

Computational Information 
Water surface calculation tolerance e 0.01 
Critical depth calculaton tolerance = 0.01 
Maximum number of interations = 20 
Maximum difference tolerance s 0.3 
F l m  tolerance factor c 0.001 

utetion options 
Crit~oal depth computed only where necessary @ Conveyance Calculation Method: At breaks in n values only 
Friction Slope Method: ~verage Conveyance 
C-utational Flow Regime, Subcritical Flow 



Encroachment Data 
Equal Conveyance = True 
Left Offset = 0 
Right Off set = 0 

r n 1-8 Wash East Reach - Main 
Profile @ P F 2  

Method Value1 Value2 
1 9985.0111192.61 

.490 PP 2 1 9503.3910313.95 

.395 PF 2 1 9470.0810377.46 
,299 PF 2 1 9392.310440.55 
.I98 PF 2 1 9467.211169.08 
.ll8 PF 2 1 9668.4610477.61 
0 PF 2 1 9740 10500 

PLOW DATA 

Flow Title: 1-8 Wash East 
 low File r ( 1 : \ 9 9 5 4 1 \ ~ ~ ~ ~  Submittal\~looOplain-~loodways HEC-RAS\I-8 East\I8WEaat.fOl 

Flow Data (cfs) 

River Reach 
1-8 wash East Main 
1-8 Wash East Main 

Boundary Conditions 

River Reach Profile Upstream 

1-8 wash East Main 
1-8 Wash East Main 

Downstream 

Known WS = 754.74 
Known WS = 755.72 

TRY DATA 

try Titler 1-8 Wash East 
Geometry File : (1:\99541\FEMA Submittal\Floadplain-Floodways HEC-RAS\I-8 East\IBWEast.gOl 

CROSS SECTION RIVER: 1-8 wash East 
REACXX uain Rs: .695 

INPUT 
Descriptioni 
Station Elevation Data num= 86 

Sta Elev sta Elev Sta Elev Sta 
9580.65 768 9597.13 767.47 9612.02 766.61 9614.8 
9637.24 766.2 9662.6 765.86 9681.33 765.76 9703.33 
9760.76 764.8 9772.42 764.7 9786.14 764.74 9799.3 
9839.95 763.7 9868.38 763.07 9900.52 762.58 9902.09 
9925.91 762 9932.48 762.12 9951.94 761.99 9960.39 
9985.01761.4224 9985.15 761.4 9992.68 762.28 9994.58 

10009.63 760.410018.92 761.610037.52 761.4710047.15 
10069.49 761.8610137.86 762.510143.38 762.5110175.78 
10222.45 762.1810243.44 76210274.67 761.9910294.67 
10320.76 761.12 10324.5 760.810343.61 760.6410347.23 
10376.92 760.58 10438.4 761.210453.46 761.1110476.24 
10565.57 760.8510606.55 760.710629.15 760.6810683.09 
10759.63 760.09 10819.9 76010836.17 759.93 10854 

=lev sta 
766.82 9623.54 
765.48 9721.88 
764.59 9823.69 
762.53 9914.55 
762.53 9978.99 
761.7810004.11 
760.8410054.07 

Elev 
766.48 
765.31 
764.01 
762.92 
762.38 
761.99 
762.63 

uaming's n Valves n u =  3 
Sta n Val Sta n Val Sta n Val 

9580.65 .049 9985.01 .04911192.61 .049 

sta: Left night Lengths: Left Channel Right Coeff Contr. Expan. 
9985.0111192.61 290 1082.4 1010 .I .3 

CROSS SECTION RIVER: 1-8 Wash East 
FZACH: Main RSs .490 





. ing's n 759.34 values num= 3 
sta n val sea n Val Sta n Val 
9235 .055 9392.3 .0510440.55 .055 

~ a n k  Star Left Right Lengths: Left Channel Right 
9392.310440.55 380 533.28 750 

Cosff Contr. 
.1 

CROSS SECTION RIVER: 1-8 Wash East 
R~RCHX w i n  RS: .I98 

INPUT 
Description2 
Station Elevation Data num= 129 

sta  lev sea Elev Sta 
9227.74 763.2 9284.37 761.82 9335.14 
9366.51 758.5 9380.78 758.5 9389.04 

9415.979 755.9 9423.28 756.29 9431.04 

 lev Sta 
760.1 9349.49 

Elev Sta 
759.189362.359 

Elev 
758.96 
756.54 
757.26 
756.65 
748.56 
750.25 
750.14 
751.28 
752.55 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9227.74 .055 9467.21 .0511169.08 .055 

Bank Sta: Left Right Lengths: Left Channel Right 
9467.2111169.08 480 422.4 650 

Coeff Contr. 
.1 

CROSS SECTION RIVER: 1-8 Wash East 
REACH, Main RSI .118 

INPUT 
Description: 
Station Elevation Data num= 38 

Sta Elev Sta Elev Sta Elev sea 
9655.28 755.49 9666.46 755.3 9668.46754.9253 9680.87 
9728.46 745.49 9756.11 744.95 9776.25 744.82 9886.77 
9914.36 747.12 9921.56 747.64 9954.25 747.22 9974.69 

10047.49 748.62 10059.7 748.57 10077.8 749.2110105.01 
10153.68 749.9510163.28 750.5210180.15 751.2210195.77 
10240.69 752.43 10247.9 752.2710279.83 751.8110284.25 
10339.19 750.7810398.68 749.7810422.76 749.710435.83 
10477.61754.9255 10487.2 756.6910491.72 757.49 

Elev Sta 
752.6 9715.06 
745.4 9897.51 
747.2 10000 
750.410141.27 
75210225.53 

751.7 10299 
749.510452.58 

Elev 
745.71 
745.47 
747.55 
749.86 
752.03 
751.66 
750.32 

Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 
5.28 .055 9668.46 .0510477.61 .055 

Bank Star Left Right Lengths: Left Channel Right 
9668.4610477.61 870 623.04 380 

Coeff Contr. 
.1 



CROSS SECTION RIVER8 1-8 Wash East 
REACH* Main RS: 0 

INPUT 
Descriptions Section .694 from Evans Wash 

ion Elevation Data n u -  104 
sta Elev Sta Elev Sta Elev sta 

011.2 758.7 9056.3 758.45 9107.12 757.96 9123.05 b 
9170.47 757.6 9176.91 757.09 9189.77 757.17 9198.68 
9267.72 755.9 9293.42 755.62 9299.24 755.46 9326.06 
9356.76 753.5 9384.26 752.99 9405.22 752.43 9423.45 
9470.68 751.4 9479.94 751.22 9498.8 751.7 9518.22 
9540.27 752.4 9559.53 753.77 9580.37 755.03 9602.58 

Elev Sta 
758.12 9132.65 

Elev 
757.99 
756.61 
754.61 
751.15 
752.46 
755.09 

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

9011.2 .044 9932.11 .05910082.13 .039 

Bank Sta: Left Right Lengths: Left Channel Right coeff Contr. Expen. 
9932.1110082.13 0 0 0 .1 . 3  

Y OF W I N G ' S  N VALUES 

r:1-8 Wash East C 
Reach River Sta. nl n2 n3 

Main 
Main 
Main 
Main 
Main 
Main 
Main 

SDl4UARY OF REACH LENGTHS 

River: 1-8 Wash East 

Reaoh River Sta. Left Channel Right 

Main 
Main 
m i n  
Main 
Main 
Main 
Main 

OF CONTRACTION AND EXPANSION COEFFICIENTS 
rr 1-8 Wash East 

Reach River Sta. Contr. Expan. 



Main 
m i n  
Main 
Main 

Profile Output Table - standard Table 1 
Reach River Sta Q Total Bin ch ~l W.S. Elev 

Plow Area Top Width Froude # Chl 
(CfS) (ft) (ft) 

(sa ft) (ft) 

Crit W.S. E.G. Elev E.G. Slope Ye1 Chnl 

(ft) (ft) (ftlft) (ft/S) 

m i n  .695 9290.00 757.80 761.42 
1323.97 899.94 1 
Main .695 9290.00 757.80 761.42 

1323.97 899.94 1 

Main 
5739.63 
Main 

6291.88 

m i n  
5167.56 
Main 

5827.10 

Main 
4958.29 
Main 

5789.70 

Main 
7605.54 

Main .ll8 9290.00 744.82 754.92 
4900.69 809.15 0 
Main .I18 9290.00 744.82 755.86 

Main 0.0~)~ 8988.00 743.04 754.74 
5653.60 1291.52 0 
Main 0 .w( 8988.00 743.04 755.72 

5218.94 760.00 0 

Profile Output Table - Standard Table 2 
Reach River Eta E.G. Elev W.S. Elev Vel Head 

Q Right Top width 
(it) (ft) (ft) 

(CfSI (ft) 

Frctn Loss C h E Loss 

(ft) fft) 

Q Left Q Channel 

(cfs) (CfS) 

Main .695 
899.94 
Main .695 

899.94 

Main .490 
0.00 791.41 
Main ,490 

0.00 802.64 

Main .395 
0.00 907.48 

.395 

it; .299 
0.00 1002.61 
Uain .299 

1048.25 



Main .I98 
1658.25 
m i n  .I98 

1668.44 

Main .I18 
809.15 

Main 0 
3445.82 1291.52 
Main 0 

3495.63 760.00 

Profile Out~ut Table - Encroachment 1 
Reach River. Sta W.S. Elev Prof Delta WS E.G. Elev Top Wdth Act Q Left Q Channel Q 

Right Enc Sta L Ch Sta L Ch Sta R Enc Sta R 
(ft) (ft) (ft) (ft) (-9s) (cEsI  

(crs) (ft) (ft) (ft) (ft) 

Main .695 761.42 762.19 899.94 
9985.01 11192.61 
Main .695 761.42 0.00 762.19 899.94 

9985.01 9985.01 11192.61 11192.61 

Main .490 755.60 755.64 791.41 0.00 9290.00 
0.00 9503.42 10313.94 
Main .490 756.29 0.69 756.33 802.64 0.00 9290.00 

0.00 9503.39 9503.42 10313.94 10313.95 

m i n  .395 755.45 755.50 907.48 0.00 9290.00 
0.00 9470.08 10377.46 
Main 3 9 5  756.18 0.73 756.22 907.38 9290.00 

.299 755.24 755.29 1002.61 0.00 9290.00 
9392.30 10440.55 

Main .299 756.04 0.80 756.08 1048.25 9290.00 

Main .I98 
9467.21 11169.08 
Main .I98 

Main .I18 754.92 754.98 809.15 9290.00 
9668.46 10477.61 
Main .118 755.86 0.93 755.90 809.15 9290.00 

9668.46 9668.46 10477.61 10477.61 

=in 0 754.74 754.78 1291.52 2568.60 2973.59 
3445.82 9932.11 10082.13 
Main 0 755.72 0.98 755.77 760.00 2498.37 2994.00 

3495.63 9740.00 9932.11 10082.13 10500.00 



HEC-RAS Version 3.0.1. Mar ZOO1 
U.S. Army C o w  of Engineers 
Hydrologic Engineering Center 

609 Second Street. suite D 
Davis, California 95616-4687 

(916) 756-1104 
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PROJECT DATA 
Project Title: Cemetery Wash 
Project File : Cemetery.pr1 
Run Date and Time, 5/10/02 11:06:54 AM 

Project in English unite 

Project Description: 
study name: Gila Bend Area Drainage Master Plan 

C-tery Wash (proposed) - 
Unnamed Wash No. 4 

study contractors: Engineering and Environmental 
Con~ultant~, Tnc. and Premier Engineering Corporation 

Source of hydrology: 
Gila Bend Area Floodplain Delineation Study (FCD 90-67) by Burgess & Niple for 
FCDMC, March 1991 

source of survey: Gila Bend Area Floodplain Delineation 
Study (FCD 90-67)1 
new topographic mapping and survey by Cooper Aerial 
Mapping, Inc., 1999. 

FCD Contract Number: 99-18 

Datum: N G W  1929 

PLAN DATA 

Plan Title: Unnamed Wash # 4 (Cemetery) FW Method 1 
Plan File : qx\99541\FEMA S~Wttal \Floodplain-Floodways  HEC-RAS\Cemetery Wash\Cemetery.p03 

Geometry Title: Unnamed Wash # 4 
Geometry File : q:\99541\FEMA SuWttal\Floodplain-Floodway9 HEC-RAS\Cemetery Wash\Cametery.gOl 

Flow Title : Unnamed Wash # 4 FW Method 1 
Flow File : q:\99541\FEMA Submittal\Floodplain-flood way^ HEC-RAS\Cemetery Wash\Cemetery.fOZ 

Plan Summary Information: 
Number of: Cross Sections = 17 Mulitple Openings = 0 

Culverts = 0 Inline Weirs = 0 
Bridges = 0 

Computational Information 
Water surface calculation tolerance - 0.01 
Critical depth calculaton tolerance E 0.01 
Maximum number of intarations = 20 
Maximum difference tolerance = 0.3 
Flow tolerance factor = 0.001 

Camputation Options 



critical depth conwuted only where necessary 
Conveyance Calculation Method: At breaks in n values only 
Friction Slope Method8 Average Conveyance 
Computational Flow Regimer Sub~ritical Flow 

Encroachment Data 
Equal Conveyance = True 
 eft Offset - - 0 
Right Offset - - 0 

River 
RS 

River = Cemetery Wash 
RS Profile 
1.530 PF 2 
1.429 P F 2  

River - RIVER-1 
RS Profile 
1.530 PP 3 
1.429 PF 3 
1.335 PF 3 
1.244 PF 3 
1.151 PF 3 
1.052 PF 3 
.959 PF 3 
.861 P F 3  
.754 PP 3 
0.682 P F 3  
.592 PF 3 
0.497 PF 3 
0.395 P F 3  
0.292 PF 3 
0.202 PF 3 
0.106 PF 3 
.001 PF 3 

= Cemetery Wash 
RS Profile 

Reach = Reach-1 
Method Valuel 

1 9940 
1 9920 

Reach = Reach-1 
Method Valuel 

1 9940 
1 9920 
1 9950 

Reach = Reach-1 
Method Valuel 

4 .2 
4 .2 
4 .2 

Reach = Reach-1 
Method Valuel 

0 0 



1.151 PF 3 0 0 0 
1.052 PF 3 0 0 0 .:;:: FF 3 0 0 0 

PF 3 0 0 0 
.754 PF 3 0 0 0 
0.682 F F 3  0 0 0 
.592 PF 3 0 0 0 
0.497 PF 3 0 0 0 
0.395 PF 3 0 0 0 
0.292 PF 3 0 0 0 
0.202 PF 3 0 0 0 
0.106 PF 3 0 0 0 
.001 PF 3 0 0 0 

R ~ V B T  = RIVER-1 Reach = neaoh-1 
RS P r o f i l e  Method v a l u e 1  v a l u e 2  
1.530 PF 4 4 .3 
1.429 PF 4 4 .3  
1.335 PF 4 4 .3 

1.244 PF 4 4 .3  
1.151 PF 4 4 .3  
1.052 FF 4 4 .3 
.959 PF 4 4 .3 
. a61  PF 4 4 .3 
.754 PF 4 4 .3 
0.682 P F 4  4 . 3  
.592 PF 4 4 .3 
0.497 PF 4 4 . 3  
0.395 PF 4 4 .3 
0.292 PF 4 4 .3  
0.202 PF 4 4 .3  
0.106 PF 4 4 .3 
.001 PF 4 4 .3  

R i v e r  = Cemetery Wash Reach = Reach-1 
P r o f i l e  

a 5 5 3 0  P F 4  
Method V a l u e l  Value2 

0 0 0 
1.429 FF 4 0 0 0 
1.335 PF 4 0 0 0 
1.244 PF 4 0 0 0 
1 .151 PF 4 0 0 0 
1.052 P F 4  0 0 0 
.959 PF 4 0 0 0 
.861 PF 4 0 0 0 
.754 P F 4  0 0 0 
0.682 PF 4 0 0 0 
.592 PF 4 0 0 0 
0.497 P F 4  0 0 0 
0.395 PF 4 0 0 0 
0.292 P F 4  0 0 0 
0.202 PF 4 0 0 0 
0.106 PF 4 0 0 0 
.001 PF 4 0 0 0 

R i v e r  = RIVER-1 Reach = Reach-1 
RS P r o f i l e  Method Value1 Value2 
1.530 PF 5 4 - 4  
1.429 PF 5 4 .4 
1.335 PF 5 4 .4 
1.244 PF 5 4 .4 
1 .151 PF 5 4 .4 
1.052 P F 5  4 . 4  
.959 PF 5 4 .4 
.861 PF 5 4 .4 
.754 PF 5 4 .4 
0.682 PF 5 4 .4 
.592 PF 5 4 .4 
0.497 PF 5 4 -4  

e 0.395 PF 5 4 -4  
0.292 PF 5 4 .4 
0.202 PF 5 4 .4 
0.106 P F 5  4 -4  
.001 PF 5 4 -4  

R i v e r  r Cemetery Wash Reach = Reach-1 
RS P r o f i l e  Method Value1 va lue2  



River = RIVER-1 
RS Profile 
1.530 PF 6 
1.429 PF 6 
1.335 PF 6 
1.244 PF 6 
1.151 P F 6  
1.052 F F 6  
.959 PF 6 
.861 PF 6 
.754 PF 6 
0.682 P F 6  
.592 PF 6 
0.497 PF 6 
0.395 PF 6 
0.292 PF 6 
0.202 PF 6 
0.106 PF 6 
.001 PF 6 

River = Cemetery 
RS Profile 
1.530 PF 6 
1.429 PF 6 

River = RIVER-1 
RS Profile 
1.530 PF 7 
1.429 P F 7  
1.335 PF 7 
1.244 PF 7 
1.151 PF 7 
1.052 P F 7  
.959 PF 7 

Reach = Reaoh-1 
Method Valuel Value2 

4 .5 
4 .5 
4 .5 
4 .5 
4 .5 
4 .5 
4 .5 
4 .5 
4 .5 
4 '5 
4 .5 
4 .5 
4 .5 
4 .5 
4 .5 
4 .5 
4 .5 

Wash Reach = Reach-1 
Method Valuel 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

Reach = Reach-1 
Method Valuel Value2 

4 .6 
4 .6 
4 .6 
4 .6 
4 .6 
4 .6  
4 .6 
4 .6 
4 .6  
4 .6 
4 .6  
4 .6 
4 .6 
4 .6 
4 .6 
4 .6 



.001 PF 7 4 . 6  

liver = Cemeterv Wash Reach = Reach-l & Profile Method Value1 Value2 
1.530 PF 7 0 0 0 
1.429 FF 7 0 0 0 

River r RIVER-1 Reach = Reach-1 
RS Profile Method Value1 Value2 

River = Cemetery Wash Reach = Reach-1 
R8 Profile Method Value1 Value2 
1.530 PF 8 0 0 0 
1.429 PF 8 0 0 0 
1.335 PF 8 0 0 0 
1.244 PF 8 0 0 0 
1.151 PF 8 0 0 0 
1.052 PF 8 0 0 0 
.959 PF 8 0 0 0 1 



~ i v e r  n Cemetery Wash 
RS Profile 
1.530 PF 9 
1.429 PF 9 
1.335 PF 9 
1.244 PF 9 
1.151 PF 9 
1.052 P F 9  
.959 PF 9 
.861 PF 9 
.754 PF 9 
0.682 PF 9 
.592 PF 9 
0.497 PF 9 
0.395 PF 9 
0.292 PF 9 
0.202 PF 9 

River = RIVER-1 
RS Profile 

River = Cemetery Wash 
RS Pmfile 
1.530 PF 10 
1.429 PF 10 
1.335 P F 1 0  
1.244 PF 10 

River = RIVER-1 
RS Profile 

Reach = Reach-1 
Method Valuel 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

Reach = Rsach-1 
Method Valuel 

4 .9 
4 .9 
4 .9 
4 .9 
4 .9  
4 .9 
4 .9 
4 .9 
4 .9 
4 .9 
4 .9 
4 .9 
4 .9 
4 .9 
4 .9 
4 .9 
4 .9 

Reach = Reach-1 
Method Valuel 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

ReaCh = Reach-1 
Method Valuel 

4 1 
4 1 
4 1 
4 1 
4 1 
4 1 
4 1 
4 1 



River = Cemetery 
RS Profile 
1.530 PF 11 

~ i v e r  = RIVER-1 
RS Profile 
1.530 PF 12 
1.429 PF 12 

~ i v e r  = cemetery 
RS Profile 
1.530 PF 12 
1.429 PF 12 
1.335 PF 12 
1.244 PF 12 
1.151 PF 12 
1.052 PF 12 
.959 PF 12 
.861 PF 12 
.754 PF 12 
0.682 PF 12 
.592 PF 12 
0.497 PF 12 
0.395 PF 12 
0.292 PF 12 
0.202 PF 12 
0.106 PF 12 
.001 PF 12 

River = RIVER-1 
RS Profile 
1.530 PF 13 
1.429 PF 13 

Wash Reach = Reach-1 
Method Valuel Valve2 

0 0 0 
0 0 0 

Reach = Reach-1 
Method Valuel Value2 

4 1.1 
4 1.1 
4 1.1 
4 1.1 
4 1.1 
4 1.1 
4 1.1 
4 1.1 
4 1.1 
4 1.1 
4 1.1 

Wash Reach = Reach-1 
Method Valuel 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

Reach = Reach-1 
Method Valuel value2 

4 1.2 
4 1.2 
4 1.2 
4 1.2 





4 1 . 4  6;x;r a g I 4 1.4 1.4 

1.244 PF 15 4 1.4 
1.151 PF 15 4 1.4 
1.052 PF 15 4 1.4 
.959 PF 15 4 1.4 
.861 PF 15 4 1.4 
.754 PF 15 4 1.4 
0.682 PF 15 4 1.4 
.592 PF 15 4 1.4 
0.497 PF 15 4 1.4 
0.395 PF 15 4 1.4 
0.292 PF 15 4 1.4 
0.202 PF 15 4 1.4 
0.106 PF 15 4 1.4 
.001 PF 15 4 1.4 

River P Cemetery Wash Reach = Reach-1 
RS Profile Method Value1 Value2 
1.530 PF 15 0 0 0 
1.429 PF 15 0 0 0 
1.335 PF 15 0 0 0 
1.244 PF 15 0 0 0 
1.151 PF 15 0 0 0 
1.052 PF 15 0 0 0 
.959 PF 15 0 0 0 
.861 PF 15 0 0 0 
.754 PF 15 0 0 0 
0.682 PF 15 0 0 0 
.592 PF 15 0 0 0 
0.497 PF 15 0 0 0 
0.395 PF 15 0 0 0 
0.292 PP 15 0 0 0 

0 
0.202 PF 15 0 0 0 
0.106 PF 15 0 0 0 
.001 PF 15 0 0 0 

FLOW DATA 

Flow Titlei Unnamed Wash # 4 FW Method 1 
Flow File i ~:\99541\FEM?. Subn&ttal\Floodplain-Floodways HEC-RAS\Cemetery Wash\Cmetery.fOZ 

Flow Data (cfs) 

River Reaoh RS PF 1 PF 2 
Cemetery Wash Reaah-1 1.530 790 790 
Cemetery Wash Reach-1 .001 8988 8988 

Boundary Conditions 

River Reach Profile Upstream Downstream 

Cemetery Wash Reach-1 PF 1 N o m l  S = .0047 Known WS = 754.76 
Cemetery Wash Reach-1 PF 2 Normal s = .0047 Known WS = 755.66 

GEOMETRY DATA 

Geometry Title: Unnamed Wash 11 4 
G e m t r y  File r ~:\99541\FEMA Submittal\Floodplain-Floodways HEC-RAS\Cemetery Wash\Cemetery.gOl 

CROSS SECTION RIVER2 Cemetery Wash 
REACHi Reach-1 RS: 1.530 

INPUT 
Description: 
Station Elevation Data num- 18 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
8994.08 793 9217.28 794.02 9251.71 793.98 9292.96 794.21 9490.39 794.84 



hlanning's n Values n u =  3 
Sta n Val sea n Val Sta n Val 

8994.08 .04 9654 .0510214.17 .045 

Bank Stai Left Right Lengths: Left Channel Right Coeff Contr. 
9948.9810068.25 529.45 529.45 529.45 .1 

CROSS SECTION RIVER: Cemetery Wash 
W H I  Reach-1 RS: 1.429 

INPUT 
Description: 
Station Elevation Data num= 21 

Sta  lev Sta Elev sta Elev sta Elev sta 

Manning's n Values nun- 3 
Sta n Val Sta n Val Sta n Val 

9091.67 .04 9941.94 .0510079.81 .045 

Bank stai Left Right Lengths: Left Channel Right Coeff Contr. 
9941.9410079.81 497.16 497.16 497.16 .1 

CROSS SECTION RIVER3 Cemetery Wash 
REACH: Reach-l RS: 1.335 

Data num- 12 
Sta Elev Sta Elev sta  lev Sta Elev Sta 

9756.4 788.44 9816.87 788 9840787.6199 9881.37 786.94 10000 
10113.89 786.810116.89 787.8110195.24 78810213.28 789.06 10372.3 

Manning's n Values num- 3 
Sta n Val Sta n Val Sta n Val 

9756.4 .04 9840 .0510116.89 .045 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
984010116.89 480.17 480.17 480.17 .1 

CROSS SECTION RIVER: Cemetery Wash 
REACH: Reach-1 RS: 1.244 

INPUT 
Descrintion: - - -  ~ 

station Elevation Data num= 14 
Sta Elev Sta Elev Sta Elev sta  lev Sta 

9128.54 784.85 9135.01 784.74 9330.91 785.23 9338.09 785.25 9413.86 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9128.54 .04 9578 .05 10275 .045 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
9578 10275 492.07 492.07 492.07 .1 

INPUT 
Description: 
Station Elevation Data num. 19 

Sta Elev Sta Elev Sta Elev sta  lev Sta 
9464.1 783.07 9526.23 783.19 9544.22 783.21 9679780.8649 9717.21 

9723.39 780 9753.85 780 9788.27 781.09 9790.17 781.1 9835.43 

Elev 

Elev 
786.82 
791.24 

Elev 
785.34 
784.45 

Elev 
780.2 
78C 



10000 78010123.16 780 10159780.7889 10228.1 

Y 0548.58 78410561.32 784.2510591.01 784.3410816.41 

Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

9464.1 .04 9790.17 .05 10159 .045 

sank Sta: Left Right Lengths: Left Channel Right 
9790.17 10159 522.08 522.08 522.08 

CROSS SECTION RIVER: Cemetery Wash 
REACXx Reach-1 RS: 1.052 

INPUT 
Description: 
Station Elevation Data n u =  16 

Sta Elev sea Elev Sta Elev sta 
9649.43 780 9706.18 780 9904 780 9917.73 

9928777.8842 9930777.5106 9933.3776.8936 9938.08 
10038.77 776 10050.2 776.34 10072.5776.961610107.96 
10308.32 780 

Manning's n Values n m =  3 
sta n Val Sta n Val Sta n Val 

9649.43 .04 9933.3 .05 10072.5 .045 

Bank Sta: Left Right Lengths: Left Channel Right 
9933.3 10072.5 495.09 495.09 495.09 

CROSS SECTION RIVER: Cemetery wash 
W H :  Reach-1 RS: .959 

INPUT 
---.-- - - - ~  -~ 

Elevation Data n u =  12 
Sta Elev Sta Elev Sta Elev sta 

9727.97 777.8 9793.27 777.01 9871.83 776 99047 

Manning's n values nun= 3 
Sta n Val Sta n Val Sta n Val 

9727.97 .035 9974.01 .05510061.47 .04 

Bank Star Left Right Lengths: Left Channel Right 
9974.0110061.47 516.87 516.87 516.87 

CROSS SECTION RIVERt Cemetery Wash 
REACH% Reach-1 RS: .861 

INPUT 
De~Cripti~nl 
Station Elevation Data num= 12 

Sta Elev Sta Elev Sta Elev Sta 
9878.97 773.77 9896.47 772.67 9920.14 771.04 9958.53 
10040771.442510118.94 772 10131772.520910151.35 

10217.86 77610245.14 776.42 

mnning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

9878.97 .035 9920.14 .055 10040 .04 

Bank sta: Left Right Lengths: Left Channel Right 
9920.14 10040 565.33 565.33 565.33 

CROSS SECTION RIVER1 Cemetery Wash 
REACH: Reach-1 RS: .754 

Data n u =  11 
Sta Elev sta Elev Sta Elev Sta 

9950.12 770.28 9990.04 768.06 10000 763.4510009.14 

Coeff Contr. Expan. 
.1 .3 

Elev Sta Elev 
780 9927.22 778.03 
776 10000 776 

777.9510180.82 780 

Cosff Contr. Expan. 
.1 .3 

Elev sta Elev 
'75.2255 9974.01 773.54 
773.66 10103775.1094 

Coeff Contr. Expan. 
.1 .3 

Elev Sta  lev 
770.8 10000 771.16 
773.410205.75 776 

Coeff Contr. Expan. 
.1 .3 

Elev sta  lev 
765.610013.32 766.56 



manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9950.12 .035 9990.04 .05510013.32 .04 

Bank stai Left Right Lengths: Left Channel Right Coeff Contr. Exgan. 
9990.0410013.32 376.99 376.99 376.99 .I .3 

CROSS SECTION RIVER: Cemetery wash 
REACH, Reach-1 RSI 0.682 

INPUT 
D e 8 ~ ~ ~ p t i o n :  
Station Elevation Data num= 21 

Sta Elev Sta Elev sta Elev Sta Elev Sta  lev 
9820.96 768.82 9830.69 768.82 9861.72 766 9875765.1199 9886.92 764.33 
9947.43 764.23 9990.41 764.4 10000 761.9110004.93 762.910013.77 764.61 
10022.67 764.7610052.97 764.9910057.57 765.0810073.03 766.110087.04 766.86 
10101.57 768.0110107.77 768.7910131.85 770.3510136.78 770.710165.65 771.61 
10197.37 772.5 

Manning's n Values n- 3 
Sta n Val Sta n Val Sta n Val 

9820.96 .035 9990.41 .05510013.77 .04 

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Exgan. 
9990.4110013.77 479.13 479.13 479.13 .1 .3 

CROSS SECTION RIVER: Cemetery Wash 
m C H :  Reach-1 RS: .592 

INPUT 
Description: 
Station Elevation Data num= 22 

Sta Elev Sta Elev Sta Elev Sta Elev sta  lev 
9864.24 766.4 9878.19 766.02 9882.76 766.2 9901.97 766.13 9931.82 765.33 
9952.07 763.8 9954763.5733 9966.03 762.16 9985.7 760.79 9995.16 758.94 
10000 757.8510009.07 759.510018.53 761.3110024.73 761.1710031.14 760.49 

10033.19 760.45 10048.8 761.210056.57 761.1910066.75 762.37 10078763.4355 
10092.83 764.8410130.24 767.18 

Blaming's n Values num- 3 
Sta n Val Sta n Val Sta n Val 

9864.24 .035 9985.7 .05510018.53 .04 

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Exgan. 
9985.710018.53 496.88 496.88 496.88 .I .3 

CROSS SECTION RIVER: Cemetery Wash 
REACH: Reach-1 RS: 0.497 

INPUT 
Description: 
Station Elevation Data num- 19 

Sta Elev Sta Elev Sta Elev sta Elev sta  lev 
9830.24 764.1 9875.4 764.75 9885.65 764.32 9887.52 764.36 9900.85 761.83 
9912.93 761.8 9921.79 762 9927.54 762.66 9930762.3068 9933.67 761.78 
9983.17 759.69 9991.71 758.8 10000 756.93 10011.1759.393610024.06 762.27 

10027.68 762.6110054.91 763.0210059.61 762.810065.45 763.13 

manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9830.24 .035 9983.17 .055 10011.1 .04 

Bank stai Left Right Lengths, Left Channel Right Coeff Contr. Exgan. 
9983.17 10011.1 539.03 539.03 539.03 .1 .3 

Ineffective Flow nun= 1 
Sta L Sta R Elev Permanent 

F 

@-:::s 2::F RIVER: Cemetery Wash 
RS: 0.395 

INPUT 
Description: 
Station Elevation Data num= 13 

Sta Elev sea Elev Sta Elev Sta  lev Sta Elel 



Manning's n values n m =  3 
sta n Val sta n Val Sta n Val 

9949.91 .035 9980.25 .055 10009 -04 

Bank stai Left Right Lengths: Left Channel Right Coeff Contr. 
9980.25 10009 544.67 544.67 544.67 .1 

CROSS SECTION RIYERZ Cemetery Wash 
REACH8 Reach-1 RSs 0.292 

INPUT 
Description: 
Station Elevation Data n m =  31 

Sta Elev sta  lev Sta Elev Sta Elev sta 
9793.41 759.53 9800.23 759.78 9819.72 759.57 9846.97 759.5 9886.13 
9905.94 761.29 9926.27 760.84 9936.79 760.32 9953.03 759 9965.52 

Manning's n Values n m =  3 
sea n Val Sta n Val Sta n Val 

9793.41 .035 9978 .05510048.36 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
997810048.36 477.12 477.12 477.12 .1 

Ineffective Flow n m =  1 
Sta L Sta R Elev P e m n e n t  

INPUT 
Description: 
station Elevation Data 

sta Elev Sta 
9650.34 759.09 9675.51 
9757.78 758.87 9763.7 
9860.65 754.25 9862.46 
9911.83 752.49 9920.13 
9952.01 751.02 9973.93 
10011.44 751.4310028.67 
10080.07 751.3310091.85 
10115.26 752.7710119.28 

n m =  40 
Elev Sta 

757.92 9690.19 
758.69 9797.68 
754.31 9875.56 
752.66 9931.41 
751.1 9986.03 
750.610032.55 
751.6 10096.5 

753.1210146.65 

Elev Sta Elev sta 
758.89 9701.59 759.77 9723.19 
758.23 9837.99 756.76 9840.77 
754.02 9896.85 752.99 9905.69 
751.55 9940.01 751.74 9948.32 
751.21 9995.34 749.4 10000 
750.710039.64 751.1810062.09 
751.5610104.44 751.7110111.07 
755.9710151.85 756.4410156.44 

Manning's n Values n m =  3 
Sta n Val Sta n Val sta n Val 

9650.34 .035 9986.03 .05510011.44 .04 

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. 
9986.0310011.44 505.28 505.28 505.28 .1 

CROSS SECTION RIVER: Cemetery Wash 
REACH: ~eaoh-1 RS: 0.106 

INPUT 
Description: 
station Elevation Data n m =  38 

Sta Elev sta Elev sta Elev sta Elev Sta 

Elev 
760.93 
757.14 

Elev 



Sta n Val Sta n Val Sta n Val 
9657.55 .035 9988.35 .05510011.81 .04 

Bank staz Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9988.3510011.81 550 554.4 550 .1 .3 

CROSS SECTION RIVER2 Cemetery Wash 
REACH, Reach-1 RS: ,001 

INPUT 
De~cri~tion: Same X-sect as 0.694 on Evans Wash 
Same x-sect as 0.694 in 

Unnamed Wash No. 3 
station Elevation Data num- 104 

sta Elev sta Elev Sta Elev Sta Elev Sta Elev 
9011.2 758.7 9056.3 758.45 9107.12 757.96 9123.05 758.12 9132.65 757.99 
9170.47 757.6 9176.91 757.09 9189.77 757.17 9198.68 757.02 9239.31 756.61 
9267.72 755.9 9293.42 755.62 9299.24 755.46 9326.06 755 9334.61 754.61 
9356.76 753.5 9384.26 752.99 9405.22 752.43 9423.45 752.16 9453.66 751.15 
9470.68 751.4 9479.94 751.22 9498.8 751.7 9518.22 751.62 9536.69 752.46 
9540.27 752.4 9559.53 753.77 9580.37 755.03 9602.58 754.99 9607.16 755.09 
9622.65 755.2 9625.65 754.95 9645.91 754.88 9653.62 754.78 9658.42 754.57 
9674.48 753.4 9678.63 753.22 9691.35 753.3 9707.31 753.58 9730.77 753.51 
9741.35 753.3 9745.1 753.65 9753.61 753.3 9760.45 752.73 9766.05 752.62 
9777.59 752.1 9791.28 750.12 9795.03 749.85 9808.76 748.24 9831.47 748.85 
9838.83 748.9 9882.63 744.86 9893.52 745.39 9905.86 745.48 9932.11 745.54 
9958.77 745.1 9972.46 744.62 9986.74 743.94 10000 743.0410008.67 743.43 
10015.81 743.910029.21 744.6910032.91 744.5110052.81 744.8310082.13 745.68 
10109.5 746.710114.98 747.1410134.92 747.9310141.12 749.0110151.26 750.03 
10163.53 751.510169.76 751.5710176.78 752.01 10209.5 752.0610227.37 752.04 
10240.92 751.810263.26 751.6410284.54 751.5610323.27 750.6410350.16 750.14 
10383.15 750.610394.31 750.710421.22 751.8110449.47 751.5210468.18 750.4 
10474.95 750.110506.19 750.7110559.75 751.1710565.03 751.3310605.19 752.06 
10621.29 751.2 10632.1 751.5410645.09 753.1810697.65 754.5210702.24 754.74 
10720.89 755.410746.08 756.1610765.85 757.01 10776.5 757.11 10789.3 757.11 

Y 080"°19 757.310815.64 756.9310829.36 757.0110846.73 756.48 

MBnnlngrs n Values nuns 3 
Sta n Val Sta n Val Sta n Val 

9011.2 .045 9932.11 ,0610082.13 .04 

Bank Sta: Left Right Lengths: Left Channel Right Cosff Contr. Expan. 
9932.1110082.13 0 0 0 .3 .5 

SUMIdARY OF I6ANNING'S N VALUES 

River:Cemetery Wash 

Reach ~ i v e r  sta. nl n2 n3 

Reach-1 1.530 .04 .05 .045 
Resch-1 1.429 .04 .05 .045 
Reach-1 1.335 .04 .05 .045 
Reach-1 1.244 .04 .05 .045 
Reach-1 1.151 .04 .05 .045 
Resch-1 1.052 .04 .05 .045 
Reach-1 ,959 .035 .055 .04 
Reach-1 .a61 .035 .055 .04 
Reach-1 .754 .035 .055 .04 
Reach-1 0.682 .035 .055 .04 
Reach-1 .592 .035 .055 -04 
Reach-1 0.497 .035 .055 .04 
Reach-1 0.395 .035 .055 .04 
Reach-1 0.292 .035 .055 .04 
Reach-1 0.202 .035 .055 .04 
Reech-1 0.106 .035 .055 -04 

e Reech-1 .001 .045 .06 .04 

SUMMARY OF REACH LENGTHS 

River: Cemetery Wash 



Reach 

Reach-1 
Reach-1 
Reach-1 

River sta Right 

m Y  OF CONTRACTION AND EXPANSION COEFFICIENTS 
Rivers Cemetery Wash 

Reach River Sta. Contr. Expan. 

Profile Output Table - Standard Table 1 
Reach River Sta Q 

Flow Area Top Width Froude # Chl 

IScr ft) (ft) 

Total 

( ~ £ 6 )  

Min Ch El 

(ft) 

791.68 

791.68 

788.00 

788.00 

786.80 

786.81 

784.00 

784.00 

W.S. Elev 

(ft) 

792.58 

792.83 

789.99 

790.58 

788.11 

788.67 

784.73 

785.63 

Crit W.S. E.G. Elev 

(ft) (ft) 

792.34 792.65 

792.83 793.36 

790.06 

790.65 

787.54 788.19 

788.95 

784.50 784.81 

785.75 

E.G. Slope 

(ftlft) 

0.01 

0.04 

0.00 

0.00 

0.00 

0.01 

0.01 

0.00 

Vel Chnl 

(ftls) 

2.45 

5.89 

2.41 

2.18 

2.33 

4.30 

2.26 

2.75 



Profile Output Table - Standard Table 2 
Reach River Sta E.G. Elev W.S. Elev 

lft) lft) 

Vel Head Frotn Loss C h E boss 

(ft) (ft) (ft) 

Q Left Q Channel 

(CfS) (cfs) 





Reach-1 .a01 754.80 754.76 0.04 2569.04 2978.77 
3440.20 1293.31 
Reach-1 .001 755.71 755.66 0.05 2498.04 3024.57 

3465.39 760.00 

Profile Output Table - Encroachment 1 
Reach River Sta W.S. Elev Prof Delta WS E.G. Elev Top Wdth Act Q Left Q Channel Q 

~ i g h t  Enc Sta L Ch Sta L Ch Sta R En0 Sta R 
(ft) (ftl (ftl (ft) (cfs) (CfSI 

(CfS) (ftl (ftl (ft) (ft) 

Reach-l 1.530 792.58 792.65 614.11 342.98 231.99 
215.03 9948.98 10068.25 
Reach-1 1.530 792.83 0.26 793.36 130.00 43.07 740.03 

6.90 9940.00 9948.98 10068.25 10070.00 

Reach-1 1.429 789.99 790.06 358.49 114.02 596.32 
79.66 9941.94 10079.81 
Reaoh-1 1.429 790.58 0.59 790.65 160.00 73.29 716.56 

0.15 9920.00 9941.94 10079.81 10080.00 

Reach-1 1.335 788.11 788.19 395.34 6.95 770.29 
12.77 9840.00 10116.89 
Reach-1 1.335 788.67 0.56 788.95 100.00 790.00 

9950.00 9840.00 10116.89 10050.00 

Reach-1 1.244 784.73 784.81 570.44 790.00 
9578.00 10275.00 
Reaoh-1 1.244 785.63 0.90 785.75 180.00 790.00 

9910.00 9578.00 10275.00 10090.00 

Reach-1 1.151 780.98 781.04 484.35 133.47 656.12 
8 0 . 4 1  9790.17 10159.00 

Reach-1 1.151 781.64 0.67 782.00 100.00 790.00 
9950.00 9790.17 10159.00 10050.00 

Reach-1 1.052 777.81 777.97 174.47 3.83 767.36 
18.81 9933.30 10072.50 
Reach-1 1.052 777.99 0.19 778.13 148.00 2.20 774.24 

13.56 9932.00 9933.30 10072.50 10080.00 

Reach-1 .959 775.34 775.46 210.63 173.56 529.26 
87.18 9974.01 10061.47 
Reach-1 .959 775.61 0.27 775.79 100.00 29.91 706.80 

53.29 9970.00 9974.01 10061.47 10070.00 

Reach-l .861 772.60 772.73 235.34 52.41 544.48 
193.11 9920.14 10040.00 
Reach-1 .861 773.19 0.59 773.33 125.00 37.11 752.89 

9915.00 9920.14 10040.00 10040.00 

Reach-1 .754 768.92 769.21 96.54 12.22 384.01 
393.77 9990.04 10013.32 
Reaoh-1 .754 769.79 0.87 770.28 35.00 0.03 587.56 

202.41 9990.00 9990.04 10013.32 10025.00 

Reach-1 0.682 765.17 765.60 184.73 496.52 260.59 
32.89 9990.41 10013.77 
Reaoh-1 0.682 766.07 0.90 766.72 60.00 244.26 432.22 

113.52 9970.00 9990.41 10013.77 10030.00 

Reach-1 .592 763.63 763.73 126.50 116.64 367.10 
306.26 9985.70 10018.53 
Reach-1 .592 764.57 0.94 764.73 55.00 123.33 549.95 

116.71 9975.00 9985.70 10018.53 10030.00 

Reach-1 @.,.. 0.497 761.81 762.21 88.56 216.21 523.93 
9983.17 10011.10 

~each-1 0.497 762.64 0.83 763.16 35.00 43.40 697.18 
49.41 9980.00 9983.17 10011.10 10015.00 

Reach-1 0.395 759.58 759.80 63.85 124.89 574.67 
90.45 9980.25 10009.00 





HEC-RAS Version 3.0.1 Mar 2001 
U.S. ~ r m y  Corp of Engineers 

Hydrologic Engineering Center 
609 Second Street. Suite D 

Davis, 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  
XXXXXXX XXM X X X X X X X X  XXXKXX 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 x x x x x  

PROJECT DATA 
project Titler Unnamed Wash # 3 (Evans Wash) 
Project File : Evans.Rrj 
Run Date and Time: 5/13/02 10:02r38 AM 

Project in English units 

Project Description: 
study name: Gila Bend Area Drainage Master Plan 

study contractorai 
Engineering and Environmental Consultants, Inc. and Premier Engineering 
Corporation 

source of hydrology: Gila Bend Area Floodplain Delineation 
study (FCD 90-67) by Burgess h Niple for FCDMC, March 1991 

Source of survey: 
Gila Bend Rrea Floodplain Delineation Study (FCD 90-67)? 
new topographic 
mapping and survey by Cooper Aerial Mapping, Inc., 1999. 

FCD contract 
Number: 99-18 

Datum: NGVD 1929 

PLAN DATA 

Plan Title: Unnamed Wash # 3 Fw Meth 1 
Plan File : q:\99541\FEMA Suhittal\Floadplain-Floodways HEC-RAS\Evans Wash\Evans.pOZ 

Geometry Titlei Unnamed Wash # 3 
Geometry File r (1:\99541\FEMA S~bmittal\FlooBplain-flood way^ HEC-RnS\EvanS Wash\Evans.gOl 

Flow Title : Unnamed # 3 FYI Meth 1 
Flow File : q:\99541\FEMA Submittal\Floodplain-Floodways HEC-RAS\Evans Wash\Evans.f02 

Plan Summary Infomtion: 
Number of: Cross Sections = 23 Mululit~le Openings -- 0 

Culverts = 0 Inline Weirs = 0 
Bridges = 1 

CrnTP)utational Information 
Water surface calculation tolerance = 0.01 
Critical depth calculaton tolerance = 0.01 
Maximum number of interations = 20 
ldaximum difference tolerance P 0.3 
Flow tolerance factor = 0.001 

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



Friction SlODe Method: Averaae Convevance - 
C-utational Flow Regime: Subcriticel Flow 

Encroachment Data 
Ewal Conveyance = False 
Left Offset - - 0 
Right Offset = 0 

River - Evans Wash Reach = Reach-1 
RS Profile Method Value1 Value2 
2.111 PF 2 1 9955 10021 
1.998 PF 2 1 9970 10015 
1.903 P F Z  1 9983 10020 

F M W  DATA 

Flow Title: Unnamed # 3 Fw Meth 1 
Flaw File : q:\99541\FEm Suhittal\Floodplain-Floodways HEC-RAS\Evans Wash\Evans.fOZ 

Flow Data (cfs) 

River Reach RS 
Evans Wash Reach-l 2.111 
Evans wash Reach-1 0.694 
Evans Wash Reach-1 0.664 
Evans Wash Reaoh-1 0.154 

Boundary Conditions 

River Reach Profile 

Evans Wash Reach-1 PF 1 
Evans Wash Reach-1 PF 2 

Normal S = .0057 
Normal S = .0057 

Downstream 

Known WS = 745.89 
Known WS = 746.71 

GEOMETRY DATA 

G e m t r y  Title: Unnamed wash # 3 
Geometry File r q:\99541\FEWA Submittel\Floodulain-Floodways HEC-RAS\Evans Wash\Evens.gOl 

Descriptionr 
Station Elevation Data numm 27 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9560.78 791.61 9647.32 791.9 9664.42 791.72 9678.76 791.46 9774.63 790.06 
9821.47 790.23 9834.74 790.4 9872.09 789.82 9923.09 787.38 9928.4 787.15 



Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

9560.78 .035 9981.52 .055 10021 .04 

Bank star Left Right Lengths: Left Channel Right 
9981.52 10021 597.46 597.46 597.46 

CROSS SECTION RIVER: Evans Wash 
W H i  Reach-1 RS: 1.998 

INPUT 
Description: 
station Elevation Data n u =  26 

sta Elev sta  lev Sta Elev Sta 

Manning's n Values n u =  3 
sta n Val Sta n Val sta n Val 

9784.9 .035 9975.19 .05510012.64 .04 

Bank Sta: Left Right Lengths: Left Channel Right 
9975.1910012.64 502.95 502.95 502.95 

CROSS SECTION RIVER: Evans Wash 
REACH: Reach-l RS: 1.903 

Station Elevation Data n u =  28 
Sta Elev Sta Elev Sta Elev sta 

9895.42 784.59 9927.81 785.9 9928.76 785.86 9953.96 

Manning's n Values n- 3 
sta n val Sta n Val Sta n Val 

9895.42 .035 9985 .05510017.04 -04 

Bank sta: Left Right Lengths: Left Channel Right 
998510017.04 478.15 478.15 478.15 

Ineffective Flow n u =  1 
Sta L Sta R Elev Pe-nent 

888 F 

CROSS SECTION RIVER: Evans Wash 
REACHz Reaoh-1 RS: 1.812 

INPUT 
Descriptioni 
Station Elevation Data n u =  35 

Sta Elev Sta Elev Sta Elev Sta 

Coeff Contr. Expan. 
.1 .3 

Elev Sta Elev 
786.89 9860.93 786.49 
785.53 9972.95 785.02 
779.56 10004.2 780.97 
785.74 10064786.0596 
787.1310179.03 787.13 

Cosff Contr. Expan. 
.I .3 

Elev Sta Elev 

Cosff Contr. Expan. 
.1 .3 

Elev Sta Elev 
780.46 9753.26 781.5 
781.4 9859777.9753 
779.42 9918.08 777.55 
778.02 9965.23 777.14 

78.173410026.84 782.02 
779.7210107.36 779.95 
782.1510312.31 782.34 

~anning's n values nun= 3 
Sta n Val St8 n Val Sta n Val 

9655.81 .035 9955.45 .055 10013 .04 



Bank Star Left Right Lengths, Left Channel Right 
9955.45 10013 442.57 442.57 442.57 

Ineffective Flow nun- 1 
Sta L Sta R Elev Permanent 

888 B 

CROSS SECTION RIVER3 Evans Wash 
REACH: Reach-1 RS: 1.728 

INPUT 
Description: 
station Elevation Data nun= 20 

Sta Elev Sta Elev Sta Elev Sta 
9833.9 780.57 9882.15 782.36 9885.31 782.65 9920.08 

9973.72 775.98 9978 774.785 9986.65 772.37 10000 

Manning's n Values nun= 3 
Sta n Val sta n Val Sta n Val 

9833.9 .035 9986.65 .05510027.72 .04 

Bank sta: Left Right Lengths: Left Channel Right 
9986.6510027.72 395.6 395.6 395.6 

CROSS SECTION RIVER: Evans Wash 
REACH2 Reach-1 RS: 1.654 

INPUT 
Description: 
station Elevation Data nun= 16 

sta  lev sea Elev sta Elev sta 
9928.83 776.89 9934.28 776.79 9940.9 776.59 9957.18 
9968.77 771.3 9975.2770.5546 10000 767.6810013.88 

10024.65 772.8410046.13 777.1910062.87 777.110122.01 
e 1 0 1 8 7 . 6 5  777.67 

Manning's n Values nun= 3 
sta n Val Sta n Val Sta n Val 

9928.83 .035 9975.2 .05510013.88 .04 

Bank sta: Left Right Lengths: Left Channel Right 
9975.210013.88 504.97 504.97 504.97 

CROSS SECTION RIVER: Evans wash 
FSACHI Reach-l RS: 1.558 

INPUT 
Description: 
station Elevation Data nun= 28 

sta Elev Sta Elev Sta Elev sta 
9783.42 778.9 9812.19 777.82 9826.64 777.69 9848.89 
9868.89 773.6 9892.85 770.73 9899.29 769.87 9926.85 
9935.54 769.4 9954.71 768.99 9979.04 768.62 9987.41 
10000 764.710007.63 765.810022.74 767.7610060.61 

10073.82 767.4 10091769.826710119.13 773.810157.56 
10167.13 774.2210175.73 775.710241.92 775.54 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

9783.42 .035 9987.41 .05510022.74 .04 

Bank sta: Left Right Lengths: Left Channel Right 
9987.4110022.74 518.83 518.83 518.83 

CROSS SECTION RIVER: Evans Wash 
REACHz Resch-l RS: 1.460 

INPUT 
Description: 
Station Elevation Data nun= 16 

Sta Elev sta Elev sta  lev Sta 
9837.46 772.6 9846.87 772.37 9863.07 772.48 9885.7 

9900766.3719 9903.26 764.8 9914.01 764.89 9935.94 
9987.99 765.24 10000 761.9 10017766.194210038.52 
10085.45 772.15 

Coaff Contr. Expan. 
.1 . 3  

Elev Sta Elev 
782.5 9958.73 782.14 
769.94 10011.9 770.5 
774.4210075.08 774 
779.2910195.65 780.13 

Cosff Contr. Expan. 
.1 .3 

Elev sta  lev 
773.62 9965772.0546 
770.85 10021772.1655 
777.4710135.23 777.48 

Coeff Contr. Exgan. 
.I .3 

Elev sta  lev 
776.3 9850.02 776.09 
769.35 9931.56 769.56 
768.6 9994.1 766.26 

766.5810065.36 766.34 
774.9310164.57 774.23 

Coeff Contr. Exgan. 
.1 .3 

Elev Sta Elev 
772.33 9895.38 768.6 
765.15 9955.46 765.26 
771.6310065.33 771.76 



Naming's n Values n m =  3 
sea n Val sea n Val Sta n Val 

9837.46 .035 9987.99 .055 10017 .04 

Bank star Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9987.99 10017 444.51 444.51 444.51 .1 .3 

CROSS SECTION RIVER, Evans Wash 
REACH, Reach-1 RS: 1.375 

INPUT 
Description: 
station Elevation Data n m =  20 

Sta Elev sta Elev Sta Elev Sta Elev Sta Elev 
9932.38 767.13 9937.54 767.58 9949.74 765.6 9957763.7642 9962.79 762.3 
9971.68 761.95 9989.19 760.05 10000 758.3210014.38 76110021.46 762.9 
10042.22 759.21 10056763.844510074.63 770.1110085.18 770.8510095.06 771.2 

10123 771.4710126.29 770.1710136.44 770.1110147.86 771.6410229.15 771.5 

Manning's n Values nun= 3 
Sta n Val sta n Val sea n Val 

9932.38 .035 9971.68 .05510021.46 .04 

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9971.6810021.46 504.29 504.29 504.29 .1 .3 

CROSS SECTION RIVER: Evans Wash 
REACH: Reach-1 RSr 1.280 

INPUT 
Description: 
station Elevation Data num= 23 

sta  lev Sta Elev Sta Elev Sta Elev Sta Elev 

mnning's n Values nun= 3 
sta n Val Sta n Val Sta n Val 

9899.66 .035 9981 ,055 10021.4 .04 

Bank star Left Right Lengths: Left Channel Right Cosff Contr. Expan. 
9981 10021.4 499.86 499.86 499.86 .1 .3 

CROSS SECTION RIVER8 Evans Wash 
REACH8 Reach-1 RS: 1.185 

INPUT 
Description: 
station Elevation Data num= 14 

Sta Elev sta Elev Sta Elsv Sta Elev Sta Elev 
9943.07 762.51 9948.41 762.43 9955.28 761.97 9971759.1895 9980757.5976 
10000 754.0610009.98 75510022.72 755.9510038.31 758.9910044.28 759.71 

10052.12 758.0410058.42 757.910065.77 755.5310085.74 761.56 

Manning's n Values n m =  3 
Sta n Val sta n Val Ste n Val 

9943.07 .035 9980 .05510022.72 .04 

Bank sta: Left Right Lengths: Left Channel Right Cosff contr. Exnan. 
998010022.72 491.64 491.64 491.64 .I .3 

CROSS SECTION RIVER: Evans Wash 
REACH: Reach-1 RS: 1.092 

INPUT 
Description: 
station Elevation Data num= 12 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9880.89 762.45 9890.03 762.69 9918.94 760.96 9937.42 759.9 9952757.4658 



Manning's n Values num= 3 
Sta n Val sta n Val Sta n Val 

9880.89 .035 9966.77 .05510014.44 .04 

Bank Sta: Left Right Lengthsi Left Channel Right COeff Contr. Expan. 
9966.7710014.44 481.86 481.86 481.86 .1 .3 

CROSS SECTION RIVERI Evans Wash 
REACH: Reach-1 RSr 1.001 

INPUT 
Description: 
Station Elevation Data 

sta Elev Sta 
9418.94 761.7 9428.15 
9553.43 760.6 9586.66 
9661.38 761.8 9678.41 
9724.42 760.4 9743.41 
9808.9 758.9 9817.12 
9869.46 753.7 9876 
9901.92 753.2 9941.07 
10000 750.110010.62 

10084.84 760.110114.02 

num= 42 
 lev Sta 

761.82 9443.39 
760.61 9590.27 
761.97 9685.37 
761.07 9756.16 
758.8 9836.21 
752.8 9882.09 
752.8 9950.56 

Elev Sta Elev Sta  lev 
761.49 9516.51 761.09 9541 760.82 
760.85 9600.18 760.96 9624.75 761.37 
761.79 9695.65 761.22 9714.85 759.95 
760.78 9781.83 759.86 9803.84 759.15 
756.87 9855.38 755.05 9861.6 754.34 
754.28 9889.35 754.85 9892.59 754.22 
753.04 9979.53 753.59 9997.87 750.4 
760.3610039.62 760.52 10060.7 760.63 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9418.94 .035 9979.53 .05510010.62 .04 

Bank star Left Right Lengths: Left Channel Right COeff Contr. Expan. 
9979.5310010.62 526.19 526.19 526.19 .1 .3 

CROSS SECTION RIVER: Evans Wash 
PEACH: Reach-1 RSz 0.901 

INPUT 

e Descriptionr Station Elevation Data num= 24 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9846.23 .035 9963.34 .05510017.83 -04 

Bank Star Left Right Lengths, Left Channel Right Cosff Contr. Expan. 
9963.3410017.83 558.58 558.58 558.58 .1 .3 

Ineffective Flow num= 1 
Eta L Sta R Elev Permanent 

888 F 

CROSS SECTION RIVER: Evans wash 
REACH3 Reach-1 RS: 0.795 

INPUT 
Description: 
station Elevation Data 

Sta Elev Sta 
9591.7 757.1 9606.7 
9650 752.01 9661.7 

n m =  48 
Elev Sta 
752 9609 
751 9668.65 

750.6 9725.54 
749.6 9782.39 
750.3 9837.15 
754.2 9893.42 
750.7 9950.63 
745.210010.78 
75110054.91 

754.910129.56 

Elev Sta  lev Sta 
750.8 9613.4 751.4 9641 

751.23 9673.2 751.73 9688.06 
750.88 9732.73 750.87 9751.53 
747.99 9794.31 748 9813.71 
751.57 9847.72 751.73 9855.84 
754.45 9904.31 754.41 9917.64 
750.33 9966.73 749.06 9977.05 
747.4110012.93 747.97 10017.3 
752.5610061.91 752.9310073.59 
755.67 

Manning's n Valuea nun- 3 
Sta n Val Sta n Val Sta n val 

9591.7 .035 9977.05 .055 10017.3 -04 

Elev 
752.25 
751.7 

750.54 
747.81 
752.2 
753.1 
748.67 
748.22 
754.16 



Bank Star Left Right Lengthar Left Channel Right Coeff Contr. Expan. 
9977.05 10017.3 535.37 535.37 535.37 

CROSS SECTION RIVER: Evans Wash -~ ~ 

REACH: Reach-l RS: 0.694 

INPUT 
Description: 
station Elevation Data 

Sta Elev Sta 
num= 113 

~ l s v  sta 
758.45 9107.12 
757.09 9189.77 
755.62 9299.24 
752.99 9405.22 
751.22 9498.8 
753.77 9580.37 

Elev sta  lev sta Elev 

0 
Manning's n Values n m =  3 

sta n Val sta n Val Sta n Val 
9011.2 .045 9932.11 .0610082.13 .04 

Bank stai Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9932.1110082.13 161.91 161.91 161.91 .3 .5 

BRIDGE RIVERi Evans Wash 
REACH% Reach-1 RS: 0.686 

INPUT 
Description: 
Distance from Upstream XS = 40 
DecklRoadway Width = 13.5 
Weir Coefficient - 2.6 
upstream Deck/Roadway Coordinates 

num- 12 
Sta ni Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 
8973 758.62 9473 756.22 9965.1 754.64 752.03 

10000 754.53 752.03 10034.9 754.46 752.03 10340 753.9 

upstream Bridge Cross Section Data 
Station Elevation Data nun= 113 

sta  lev sta  lev Sta 
9011.2 758.7 9056.3 758.45 9107.12 
9170.47 757.6 9176.91 757.09 9189.77 
9267.72 755.9 9293.42 755.62 9299.24 
9356.76 753.5 9384.26 752.99 9405.22 
9470.68 751.4 9479.94 751.22 9498.8 
9540.27 752.4 9559.53 753.77 9580.37 
9622.65 755.2 9625.65 754.95 9645.91 
9674.48 753.4 9678.63 753.22 9691.35 

 lev sta 
757.96 9123.05 
757.17 9198.68 
755.46 9326.06 
752.43 9423.45 
751.7 9518.22 

755.03 9602.58 
754.88 9653.62 
753.3 9707.31 
753.3 9760.45 
749.85 9808.76 
745.39 9905.86 
743.94 10000 
744.5110052.81 

Elev Sta 
758.12 9132.65 
757.02 9239.31 

755 9334.61 
752.16 9453.66 
751.62 9536.69 
754.99 9607.16 
754.78 9658.42 
753.58 9730.77 
752.73 9766.05 
748.24 9831.47 
745.48 9932.11 
743.0410008.67 
744.8310082.13 

Elev 
757.99 
756.61 
754.61 



manning's n Values n m =  3 
Sta n Val Sta n Val Sta 

9011.2 .045 9932.11 .0610082.13 

sank star Left Right Coeff Contr. 
9932.1110082.13 .3 

 owns stream DeckIRoadway Coordinates 
num= 12 
Sta Hi Cord Lo Cord Sta Hi Cord 
8973 758.62 9473 756.22 
10000 754.53 752.03 10034.9 754.46 
10600 753.8 11100 753.4 
11490 753.5 11740 754.1 

Downstream Bridge Cross Section Data 
Station Elevation Data num= 65 

Sta Elev Sta Elev Sta 
9752.76 752.23 9770.7 752.77 9781.28 
9808.71 752.56 9822.59 752.77 9827.38 

n Val 
.04 

LO Cord Sta 
9965.1 

752.03 10340 
11340 
12030 

Elev sta 
752.52 9792.83 
752.76 9843.98 
750.21 9908.67 
745.58 9977.29 
744.2810082.75 
750.7710144.15 
746.56 10211.5 
748.6410277.83 
750.7210325.97 
751.3110361.01 
748.5710432.28 
750.610507.83 

756.4510641.79 

Hi Cord Lo Cord 

Elev sta 
752.1 9797.27 
752.3 9853.6 

Elev 
752.11 

Manning'. n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

9752.76 .045 9908.67 .0610121.33 .04 

Bank sta: Left Right Coeff Contr. Expan. 
9908.6710121.33 .1 .3 

upstream nnbanlrment aide slope - - 2 horiz. to 1.0 vertical 
Downstream Dnbanlrment side slope - - 2 horiz. to 1.0 vertical 
mxirrmm allowable submergence for weir flow = .95 
Elevation at which weir flow begins - - 
Energy head used in spillway design = 
Spillway height used in design - - 
weir crest shape = Broad Crested 

Pier Data 
Pier Station Upstream=9978.625 Downstream=9978.625 
upstream nun= 2 

Width Elev Width Elev 
1 742.99 1 752.03 

Downstream num= 2 
Width Elev Width Elev 

1 742.99 1 752.03 

Pier Data 
Pier Station Upstream=9992.875 Downstream=9992.875 

nun- 2 
W ~ d t h  Elev Width Elev amst 1 742.99 1 752.03 

Downstream nun= 2 
Width Elev Width Elev 

1 742.99 1 752.03 

Pier Data 



Pier Station Upstream=l0007.13 Domrstream=10007.13 
upstream nun= 2 

Width Elev Width Elev 
1 742.99 1 752.03 

DOwnStream n u =  2 
width Elev Width Elev 

1 742.99 1 752.03 

Pier Data 
Pier Station ITpatream-10021.38 Domstream=10021.38 
upstream numi 2 

width  lev Width Elev 
1 742.99 1 752.03 

Downstream nun= 2 
Width Elev Width Elev 

1 742.99 1 752.03 

Number of Bridge Coefficient Sets = 1 

LOW PIOW Methods and Data 
Energy 
mmentun ca = 2 
Yarnell KVal .9 

selected Low Blow Methods = Highest Energy Answer 

nigh Flow Wethod 
Pressure and Weir flow 

Submerged Inlet Cd = 
Submerged Inlet + Outlet Cd = .8 
Max Low Cord - - 

Additional Bridge Parametera 
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 

CROSS SECTION RIVER: Evans Wash 
REACH: Reach-1 RS: 0.664 

INPUT 
Descriptioni 
Station Elevation Data num= 65 - 

sta ~ l a v  sta Elev sta Elev sta  lev sea 

banning's n Values n u =  3 
Ste n Val Eta n Val Sta n Val 

9752.76 .045 9908.67 .0610121.33 .04 

Bank Stai Left Right Lengths: Left Channel Right Coeff Contr. 
9908.6710121.33 341.64 341.64 341.64 .1 

CROSS SECTION RIVER1 Evans Wash 
REACH: Reach-1 RS: 0.599 

Elev 

Station Elevation Data n u =  51 
Ste Elev Sta Elev sta Elev Sta Elev Sta 

9536.05 752.53 9557 751.9 9602.1 751.8 9649.22 751.97 9659.54 
9676.13 751.8 9708.53 751.58 9713.37 751.81 9745.78 751.05 9755.58 

Elev 
751.9 
750.1 



manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

9536.05 .045 9936.31 .06 10024 -04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Exgan. 
9936.31 10024 477.8 477.8 477.8 .I .3 

CROSS SECTION RIVER: Evans Wash 
REACH: Reach-1 RS: 0.508 

INPUT 
Description: 
Station Elevation Data 

Sta Elsv Sta 
nun= 57 

 lev sta 
748.2 9806.17 
745.7 9895.54 
741.4 9976.72 

42.335110053.77 
746.6710126.18 
747.5710197.95 
746.78 10244.6 
747.6 10339.1 
747.7810447.15 
749.2910545.64 
752.8510640.69 - 

10711.66 757.4710723.63 757.07 

nning's n Values nun= 3 
Sta n Val Sta n Val Sta 

Elev sta 
747.98 9815.11 
745.08 9924.18 
742.15 10000 
743.110056.01 
747.610147.18 
746.810214.43 
746.610252.57 
747.610361.28 
747.510459.41 
749.610568.39 
754.710654.51 

n Val 
.04 

Elev Sta 
747.37 9840.78 
741.5 9934.62 
73910009.26 

743.2910079.46 
747.6910165.67 

Elev 
746.4 

741.79 
739.43 
743.04 
747.84 
746.55 
746.48 
748.09 
748.37 
751.54 
756.55 

Bank Stai Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9976.72 10048 478.17 478.17 478.17 .1 .3 

Ineffective Flow nun= 1 
Sta L Sta R Elev P e m n e n t  

888 F 

CROSS SECTION RIVER: Evans Wash 
REACH: Resch-1 RSI 0.418 

INPUT 
Descri~tion: ~ ~ 

station Elevation Data mum= 80 -.-.-. ~~ . ~ 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9097.69 747.2 9145.55 746.76 9202.91 746.19 9219.71 745.81 9233.01 745.69 
9245.75 745.4 9250.71 744.96 9254.66 744.84 9266.68 742.89 9270.24 742.46 

10108.7 74110118.86 741.6110133.81 743.0910150.78 744.5710164.38 745.47 
10169.84 745.510196.66 745.2210220.48 745.510235.09 745.5310245.18 745.32 
10280.1 744.210286.77 743.8210294.14 743.1610298.58 743.5710304.11 743.77 
10323.87 743.910337.27 744.1710387.88 745.3410421.45 746.4710429.04 746.49 
10474.07 745.810488.25 745.6210504.89 745.11 10528.3 745.8210562.59 746.3 
10577.09 746.510581.84 746.6510657.75 748.2210666.91 748.4710693.77 749.83 
10707.62 749.910743.21 751.3910756.63 752.13 10761.1 752.6410797.71 753.32 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

9097.69 .045 9962.32 .0610042.59 .04 

Bank Star Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9962.3210042.59 494.75 494.75 494.75 - 1 . . 



Ineffective Flow nun= 2 
Sta L Sta R Elev Permanent 

F 
F 

CROSS SECTION RIVER: Evana Wash 
REACHs Reach-1 RSr 0.324 

INPUT 
Description: 
Station Elevation Data 

Sta Elev sta 
9354.13 743.6 9382.7 
9433.32 739 9437.13 

nun= 76 
Elev sta 

742.62 9393.25 
738.99 9453.45 
743.4 9604.73 
742.25 9666.24 
741.98 9773.75 
739.97 9874.6 
738.12 9937.91 
736.7510015.12 
739.2410100.43 
739.7510203.49 
738.8910263.65 
740.610336.71 

741.8310381.31 
742.7410511.15 
747.9310621.11 

Elev sta 
741.89 9414.97 
741.51 9463.14 
741.05 9614.89 
743.16 9677.92 
741.4 9809.68 

Elev 
739.44 
743.34 
740.27 
743.06 
740.56 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

9354.13 -045 9973.95 .0610015.12 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
9973.9510015.12 506.35 506.35 506.35 .1 

RIVER: Evans Wash 
REACH: Reach-l RS: 0.228 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
9595.02 741.8 9618.85 
9728.77 739.7 9764.74 
9844.22 739.4 9877.1 
9930.39 739.2 9935.18 
9983.73 735.22 9992.66 

10017.63 737.03 10097.1 
10174.55 737.210197.53 
10261.84 736.9610321.83 
10381.93 739.4910402.32 
10485.79 740.4210491.59 
10524.22 742.4110527.28 
10581.23 746.1110587.39 
10634.38 751.5510636.73 

nun= 62 
 lev sta 

741.26 9636.27 
740.37 9769.46 
737.47 9883.75 
738.97 9941.31 
735.2 10000 
737.110101.59 
736.910219.12 
737.9 10333 
740.5 10434.6 
741.410495.73 
742.610544.75 
746.910619.65 
751.3 

Elev Sta 
740.29 9706.96 
740.23 9807.1 
737.14 9909.54 
738.51 . 9961: 
734.5210004.32 
737.1510113.72 
737.2810231.46 
737.9910338.95 

Elev Sta 
739.48 9722.15 
739.77 9813.81 
738.73 9922.35 

136.8259 9974.28 
735.1310008.64 
736.6210129.29 
737.3510245.84 
738.1610354.27 

Elev 
739.51 
739.73 
739.09 
735.69 
735.91 
737.46 
737.09 
738.4 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

9595.02 .045 9961 .0610017.63 .04 

Bank Star Left Right Lengths: Left Channel Right Coeff Contr. 
996110017.63 392.99 392.99 392.99 .I 

CROSS SECTION RIVER: Evans Wash 
REACH: Reach-1 RS: 0.154 

INPUT 

a Description8 Same x-section as 1.865 on Xaoker 
station Elevation Data n u =  93 

Sta Elev sta  lev sta  lev sta Elev Sta 
9095.24 743.87 9111.79 739.53 9116.23 738.71 9120.32 738.75 9133.88 
9136.34 738.17 9150.11 738.09 9165.05 737.53 9196.72 737.26 9200.46 
9227.66 737.25 9240.02 737.24 9255.27 737.35 9278.74 737.41 9289.4 
9308.95 736.19 9335.37 735.91 9360.76 735.51 9364.21 735.56 9402.5 
9417.25 735.06 9433.12 733.14 9450.48 733.38 9472.26 731.01 9481.12 

Elev 
738 

737.1 



manning's n Values 
Sta n Val sea 

9095.24 .045 9402.5 

nun= 5 
n Val sta n val sta 

.06 9628.78 ,045 9957.84 
n val sta 

.0610196.66 
n Val 

.05 

Bank Sta: Left Right 
9963.84 10021.7 

Lengths: Left Channel Right 
0 0 0 

Coeff Contr. 
.1 

SIllQ4ARY OF MANNING'S N VALUES 

RiveriEvans Wash 

Reach River Sta. 

Bridge 
.045 
,045 
.045 
.045 
.045 
.045 
.045 

SIllQ4ARY OF REACH LENGTHS 

River, Evans Wash 

Reach River Sta. 

Reach-1 2.111 
Reach-1 1.998 
Reach-1 1.903 
Reach-1 1.812 
Reaoh-1 1.728 
Reaoh-1 1.654 
Reach-1 1.558 
Reach-1 1.460 
Reach-1 1.375 
~eech-1 1.280 
Reach-1 1.185 
Reaoh-1 1.092 

Right 

597.46 



526.19 
558.58 
535.37 
161.91 

Bridge 
341.64 
477.8 
478.17 
494.75 
506.35 
392.99 

0 

SVMMARY OF CONTRACTION AM) EXPANSION COEFFICIENTS 
River: Evans Wash 

Reach River sta. Contr. Expan. 

.3 
Bridge 

.1 

Profile Output Table - Standard Table 1 
Reach River sta Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl 

Plow Area Top Width Froude # Chl 
(CfS) (ft) (ft) (ft) (ft) (ft/ft) (ftlS1 

(sa ft) (ft) 





Profile Output Table - Standard Table 2 
Reach River sta E.G. Elev W.S. Elev V e l  Head 

(ft) 

Q Left Q Channel 

(cfs) (CfS) 
Q Right TOR Width 

(CfS) (ft) 



Reach-1 0.686 Bridge 

a ,  Profrle Output Table - Encroachment 1 
Reach River Sta W.S. Elev Prof Delta ws 

Right Enc Sta L Ch Sta L Ch Sta R Eno Sta R 
(ft) (ft) 

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

E.G. Elev 

(ft) 

Top Wdth Act 

(ft) 

Q Left Q Channel Q 

(CfS) (cfs) 







HEC-RAS Version 3.0.1 Mar 2001 
U.S. Army Corp of Engineers 
Hydrologic Engineering Center 
609 Second Street, Suite D 

Davis, California 95616-4687 
(916) 756-1104 
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PROJECT DATA 
Project Title: Hacker Wash 
Project File : Hacker.prj 
Run Date and Time: 5/15/02 4:22:29 PM 

Project in English units 

Project Description: 
Study name: Gila Bend Area Drainage Master Plan 

Study contractors: 
Engineering and Environmental Consultants, Inc. and Premier Englneering 
Corporation 

Source of hydrology: Gila Bend Area Floodplain Delineation 
Study (FCD 90-67) by Burgess & Niple for FCDMC, March 1991 

Source of survey: 
Gila Bend Area Floodplain Delineation Study (FCD 90-671; 
new topographic 
mapping and survey by Cooper Aerial Mapping, I:nc.,  1999. 

FCD Contract 
Number: 99-18 

Datum: NGVD 1929 

PLAN DATA 

Plan Title: Hackerwash, FW 1 
Plan File : q:\99541\FEMA Submittal\Floodplain-Floodways HEC-RAS\Hacker Wash\Hacker.p02 

Geometry Title: Hacker Wash, FW 1 
Geometry File : q:\99541\FEMA Suhittal\Floodplain-Floodways HEC-KAS\Hacker Wash 

\Hacker.g03 

Flow Title : Hacker Wash 
Flow File : q:\99541\FEMA S~bmittal\Floodplain-Floodways HEC-KAS\Hacker Wash 

\Hacker.fOl 

Plan S m a r y  Information; 
Number of: Cross Sections = 32 Mulitple Openings = 1 

Culverts = 2 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 
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 

Encroachment Data 
Equal Conveyance = True 
Left Offset - - 0 
Right Offset - - 0 

River = RIVER-1 Reach = Reach- 1 
RS Profile Method Value1 Value2 
3.655 P F 2  1 9983 10015 
3.555 P F 2  1 9955 10015 
3.464 P F 2  1 9965 10025 
3.361 PF 2 1 9975 10025 
3.258 PF 2 1 9960 10035 
3.248 P F 2  1 9791 10546 
3.163 P F 2  1 9960 10020 
3.066 PF 2 1 9960 10025 
2.972 PF 2 1 9970 10030 
2.882 P F 2  1 9982 10050 
2.791 P F 2  1 9920 10050 
2.686 P F 2  1 9940.6310040.08 
2.599 P F 2  1 9966 10034 
2.508 P F 2  1 9928.0610070.64 
2.416 PF 2 1 9970.42 10035 
2.298 P F 2  1 9950 10050 
2.204 PF 2 1 9920 10050 
2.030 PF 2 1 9620 10230 
1.952 PF 2 1 9760 10388 
1.865 PF 2 1 9845.8710741.78 
1.855 P F 2  1 9850 10735 
1.829 PF 2 1 9853.26 10730 
1.734 P F 2  1 972010167.77 
1.650 P F 2  1 980010222.17 
1.635 P F 2  1 980010222.17 
1.612 P F 2  1 9850 10275 
1.539 PF 2 1 9745 10200 
1.530 PF 2 1 9321 10250 
1.528 P F 2  1 9950 10050 
1.452 P F 2  1 9960 10040 
1.351 P F 2  1 9930 10070 
1.336 PF 2 1 9920 10080 
1.333 P F 2  1 9920 10080 
1.320 P F 2  1 9920 10080 
1.306 P F 2  1 9920 10080 
1.298 PF 2 1 9750 10060 
1.283 P F 2  1 9700 10050 
1.210 P F 2  1 9408.42 10030.9 

River = RIVER-1 
RS Profile 
3.655 P F 3  
3.555 P F 3  
3.464 P F 3  
3.361 PF 3 
3.258 P F 3  
3.248 P F 3  
3.163 P F 3  
3.066 PF 3 
2.972 P F 3  
2.882 P F 3  
2.791 P F 3  
2.686 PF 3 

Reach = Reach-] 
Method Value1 Value2 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 



River = RIVER-1 
P r o f i l e  
PF 4 
PF 4 
PF 4 
PF 4 
PF 4 
PF 4 
PF 4 
PF 4 
PF 4 
PF 4 
PF 4 
PF 4 
PF 4 
PF 4 
PF 4 
PF 4 
PF 4 
PF 4 
PF 4 
PF 4 
PF 4 
PF 4 
PF 4 
PF 4 
PF 4 
PF 4 
PF 4 
PF 4 
PF 4 
PF 4 
PF 4 
PF 4 
PF 4 
PF 4 
PF 4 
PF 4 
PF 4 
PF 4 

River = 
RS 

RIVER-1 
P r o f i l e  
PF 5 

Reach = Reach-l 
Method Valuel Value2 

0 0 0 

Reach = Reach-l 
Method Valuel Value2 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
4 . 7  
0 0 0 
0 0 0 
0 0 0 
4 . 7  
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
4 . 7  



R i v e r  = RIVER-1 
R S  P r o f i l e  
3 . 655  PF 6 
3 . 5 5 5  PF 6  
3 . 4 6 4  PF 6  
3 .361  P F 6  
3 . 2 5 8  P F 6  
3 .248  P F 6  
3 .163  PF 6  
3 .066  P F 6  
2 .972  P F 6  
2 . 8 8 2  PP 6  
2 .791  P F 6  
2 .686  PF 6  
2 .599  P F 6  
2 .508  P F 6  
2 .416  P F 6  
2 . 2 9 8  PF 6  
2 .204  PF 6  
2 .030  P F 6  
1 .952  PF 6  
1 . 8 6 5  PF 6  
1 . 8 5 5  PF 6  
1 . 8 2 9  PF 6  
1 .734  P F 6  
1 . 6 5 0  P F 6  
1 . 6 3 5  PF 6  
1 .612  P F 6  
1 .539  P F 6  
1 . 5 3 0  PF 6  
1 . 5 2 8  P F 6  
1 .452  P F 6  
1 . 3 5 1  PF 6  

0  0 0 
0  0  0  
0  0  0 
0  0 0 
0  0 0 
0  0  0  
0  0  0 
0  0  0  
0  0  0  
0  0 0 
0  0 0  
0  0 0 
0  0  0 
0  0  0 
4 . 8  
0  0 0 
0 0 0 
0  0  0  
4 .8 
0 0 0 
0  0 0 
0 0  0 
0 0  0 
0 0 0  
0  0 0 
0  0  0 
0 0  0  
4  . 8  

Reach  = R e a c h - l  
Method V a l u e 1  Va lue2  

0  0  0  
0  0  0  
0 0  0  
0  0  0 
0 0  0  
0  0  0  
0  0  0  
0 0  0  
0  0 0 
0  0  0  
0 0 0 
0 0 0 
0  0 0  
0  0 0  
0 0 0  
0  0 0 
0  0 0 
0  0 0 
0 0 0 
0  0 0  
0  0 0 
0 0 0  
0 0 0 
0  0 0 
4 . 9  
0  0 0  
0  0 0 
0  0 0 
4 . Y  
0 0 0 
0  0  0  



R i v e r  = RIVER-1 
RS P r o f i l e  
3 . 6 5 5  P F 7  
3 . 5 5 5  PF 7  
3 .464  PF 7  
3 . 3 6 1  PF 7  
3 . 2 5 8  PF 7  
3 . 2 4 8  PF 7  
3 . 1 6 3  PF 7  
3 . 0 6 6  PF 7  
2 . 9 7 2  PF 7  
2 .882  PF 7  
2 . 7 9 1  PF 7  
2 .686  PF 7  
2 . 5 9 9  PF 7  
2 . 5 0 8  PF 7  
2 .416  P F 7  
2 . 2 9 8  P F 7  
2 .204  P F 7  
2 . 0 3 0  P F 7  
1 . 9 5 2  PF 7  
1 . 8 6 5  PF 7  
1 . 8 5 5  PF 7  
1 . 8 2 9  PF 7  
1 . 7 3 4  PF 7  
1 . 6 5 0  PF 7  
1 . 6 3 5  PF 7  
1 . 6 1 2  PF 7 
1 . 5 3 9  P F 7  
1 . 5 3 0  PF 7  
1 . 5 2 8  PF 7  
1 . 4 5 2  P F 7  
1 . 3 5 1  P F 7  
1 . 3 3 6  PF 7  
1 . 3 3 3  P F 7  
1 . 3 2 0  P F 7  
1 . 3 0 6  P F 7  
1 . 2 9 8  P F 7  
1 . 2 8 3  P F 7  
1 . 2 1 0  PF 7  

R i v e r  = RIVER-1 
RS P r o f i l e  
3  - 6 5 5  PF 8  
3 .555  PF 8  
3 .464  PF 8  
3 . 3 6 1  P F 8  
3 .258  P F 8  
3 . 2 4 8  PF 8  
3  . I 6 3  PF 8  
3 . 0 6 6  PF 8 
2 .972  PF 8  
2 . 8 8 2  PF 8  
2 . 7 9 1  P F 8  
2 . 6 8 6  PF 8 
2 .599  P F 8  
2 . 5 0 8  PF 8  
2 . 4 1 6  P F 8  
2 . 2 9 8  PF 8  
2 . 2 0 4  PF 8  
2 .030  P F 8  
1 . 9 5 2  P F 8  
1 . 8 6 5  PF 8  

Reach  = R e a c h - l  
Method V a l u e 1  Va lue2  

0  0 0  
0  0  0 
0 0 0  
0  0 0 
0  0 0  
0  0 0 
0  0  0  
0  0 0  
0  0 0  
0  0  0 
0  0  0  
0  0 0  
0  0  0  
0  0  0  
0  0 0  
0  0  0  
0  0  0  
0  0 0  
0  0  0  
0  0 0  
0  0 0  
0  0  0  
0  0  0  
0  0  0  
4  1 
0  0 0 
0  0 0  
0  0 0 
4  1 
0  0 0 
0  0 0  
0 0 0  
0  0  0  
0  0 0 
0  0  0  
0  0  0  
0  0  0  
4 1 

Reach  = R e a c h - l  
Method v a l u e 1  Va lue2  

0  0 0  
0  0  0 
0  0 0 
0  0  0 
0  0  0  
0  0  0 
0  0 0 
0 0 0 
0  0  0  
0  0 0 
0  0  0  
0 0 0 
0  0 0 
0  0 0  
0  0 0  
0  0  0  
0  0  0  
0  0  0  
0  0  0 
0  0 0  



R i v e r  = RIVER-1 
RS P r o f i l e  
3 . 655  P F 9  
3 .555  P F 9  
3 .464 PF 9  
3 .361  PF 9  
3 . 2 5 8  P F 9  
3 .248  P F 9  
3 .163  PF 9  
3 .066 P F 9  
2 .972  P F 9  
2 . 8 8 2  PF 9  
2 . 7 9 1  P F 9  
2 .686 P F 9  
2 .599 P F 9  
2 . 5 0 8  P F 9  
2 .416 PF 9  
2 .298 PF 9  
2 .204 P F 9  
2 .030  PF 9  
1 .952  P F 9  
1 . 8 6 5  P F 9  
1 . 8 5 5  PF 9  
1 . 8 2 9  P F 9  
1 .734  P F 9  
1 . 6 5 0  P F 9  
1 . 6 3 5  PF 9  
1 .612  P F 9  
1 .539  P F 9  
1 . 5 3 0  PF 9  
1 . 5 2 8  PF 9 
1 .452  PF 9  
1 . 3 5 1  PF 9  
1 .336  P F 9  
1 . 3 3 3  PF 9  
1 . 3 2 0  P F 9  
1 .306  P F 9  
1 . 2 9 8  P F 9  
1 . 2 8 3  P F 9  
1 . 2 1 0  P F 9  

R i v e r  = RIVER-1 

Reach  = R e a c h - l  
Method V a l u e l  Va lue2  

0  0 0  
0  0  0 
0  0  0  
0  0  0 
0 0  0  
0  0  0  
0  0  0  
0  0  0  
0  0  0  
0  0  0  
0  0  0  
0  0  0  
0  0  0  
0  0  0  
0  0  0  
0  0  0  
0  0 0  
0  0  0 
0 0  0 
0  0  0  
0  0  0  
0  0  0  
0  0  0  
0  0  0  
4  1 . 2  
0  0  0  
0  0  0  
0 0  0  
4  1 . 2  
0 0  0  
0  0  0  
0  0  0  
0  0  0  
0  0  0  
0  0  0  
0  0  0  
0  0  0  
4 1 . 2  

Reach  = R e a c h - l  
Method V a l u e l  Va lue2  

0  0  0  
n n n 



River = RIVER-1 
RS Profile 
3.655 PF 11 
3.555 PF 11 
3.464 PF 11 
3.361 PF 11 
3.258 PF 11 
3.248 PF 11 
3.163 PF 11 

0 0 0 
4 1.3 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
4 1.3 

Reach = Reach-l 
Method Value1 Value2 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
4 1.4 
0 0 0 
0 0 0 
0 0 0 
4 1.4 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
4 1.4 



River = RIVER-1 @ Rs Profile 
Reach = Reach-l 
Method Valuel Value2 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
4 1.5 
0 0 0 
0 0 0 
0 0 0 
4 1.5 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
4 1.5 

Reach = Reach-l 
Method Valuel Value2 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
4 1.6 
0 0 0 
0 0 0 
0 0 0 



~iver = RIVER-1 
RS Profile 
3 ~ 6 5 5  PF 14 

River = RIVER-1 
RS Profile 
3.655 PF 15 
3.555 PF 15 
3.464 PF15 
3.361 PF 15 
3.258 PF 15 
3.248 PF 15 
3.163 PF 15 
3.066 PF 15 
2.972 PF 15 
2.882 PF 15 
2.791 PF 15 
2.686 PF 15 
2.599 PF 15 
2.508 PF15 
2.416 PF 15 

Reach = Reach-1 
Method Valuel Value2 

n n n 

Reach = Reach-1 
Method Valuel Value2 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 



FLOW DATA 

Flow Title: Hacker Wash 
Flow File : q:\99541\FEMA Submittal\Floodplain-Floodways HEC-RAS\Hacker Wash\Hacker.fOl 

Flow Data (cfs) 

River Reach RS 
RIVER-1 Reach-l 3.655 

Boundary Conditions 

River Reach Profile 

RIVER-1 Reach -1 PF 1 
0 
RIVER-1 Reach-l PF 2 

724.41 

GEOMETRY DATA 

upstream Domstream 

Normal S = .0056 Know WS - 
Normal S = ,0056 Knom WS = 

Geometry Title: Hacker Wash. FW 1 
Geometry File : q:\99541\F'EMA Submittal\Floodplain-Floodways HEC-RAS\Hacker Wash\Hacker.g03 

CROSS SECTION RIVER: RIVER-1 
REACH: Reach-l RS: 3.655 

INPUT 
Description: 
Station Elevation Data num= 20 

Sta Elev Sta Elev Sta 
9869.23 787.85 9898.43 787.53 9916.05 
9965.91 786.64 9979783.1264 9982.19 
10013.81 780.110052.45 780.8210056.76 
10109.79 784.4510160.85 786.210184.16 

Elev Sta Elev sta 
787.69 9936.07 787.6 9950.49 
782.27 9987.5780.4634 10000 
780.87 10088783.037710092.79 
786.2110215.91 785.8510260.53 

Elev 
787.02 
776.21 
783.37 
785.81 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 



9 8 6 9 . 2 3  .035  9 9 8 7 . 5  . 0 6 1 0 0 1 3 . 8 1  ,045  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9 9 8 7 . 5 1 0 0 1 3 . 8 1  5 0 0  528  500  .1 .3  

CROSS SECTION RIVER: RIVER-1 
REACH: Reach-1 RS: 3.555 

INPUT 
Description: 
Station Elevation Data num= 1 8  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9816.83  7 8 3 . 7 8  9871 .46  '781.3 9884 .45  7 8 1 . 2 3  9905778 .9499  9920 .32  777 .25  
9 9 2 1 . 9 1  7 7 7 . 3  9 9 3 8 . 8  7 7 7 . 7 2  9949 .06  7 7 6 . 7 6  9 9 5 7 . 6 6  7 7 6 . 7 6  9 9 8 1 . 1 8  774 .52  
9 9 9 4 . 2 8  7 7 3 . 3  1 0 0 0 0  7 7 2 . 5 1 0 0 0 1 . 5 1  773 .3210011 .23  7 7 7 . 0 5 1 0 0 2 4 . 8 1  777 .63  

1 0 0 3 1 . 8 5  7 7 8 . 1 1 0 0 4 1 . 3 7  778 .8910065 .84  7 8 1 . 2 5  

Manning's n Values nun= 3 
sta n Val sta n Val Sta n Val 

9 8 1 6 . 8 3  . 0 3 5  9 9 5 7 . 6 6  .0610011 .23  .045  

Bank Sta: Left Right Lengths: Left Channel Right Caeff Contr. Expan. 
9957.6610011 .23  500  480 .48  500  .1 . 3  

CROSS SECTION RIVER: RIVER-? 
REACH: Reach-l RS: 3 . 4 6 4  

INPUT 
Description: 
Station Elevation Data nun= 2 1  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9862.02 7 8 1 . 4 4  9 8 8 1 . 5 6  780 .93  9 9 0 1 . 6 5  7 8 0 . 7 6  9925 .89  7 8 0 . 2 4  9 9 4 1 7 7 6 . 3 7 4 8  
9944 .42  7 7 5 . 5  9 9 4 8 . 0 8  7 7 3 . 9 5  9 9 6 0 . 6 7  7 7 3 . 4 5  9 9 7 0 7 7 2 . 7 9 4 1  9 9 8 2 . 1 5  771 .94  

1 0 0 0 0  7 6 9 . 9 7 1 0 0 1 0 . 2 4  '771.2 1 0 0 2 1 7 7 3 . 0 3 8 5  1 0 0 4 0  7 7 6 . 2 8 5 1 0 0 5 5 . 0 7  7 7 8 . 8 6  
1 0 0 6 0 . 0 4  7 7 9 . 1 6 1 0 0 8 7 . 6 3  7 8 0 . 5 2 1 0 1 0 1 . 5 6  7 8 0 . 7 8 1 0 1 0 4 . 9 2  7 8 1 . 1 1 0 1 7 9 . 7 5  7 8 1 . 9 9  
1 0 2 0 4 . 7 2  7 8 2 . 4 5  

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

9 8 6 2 . 0 2  .035  9 9 7 0  . 0 6  1 0 0 2 1  , 0 4 5  

Bank Sta: Left 
9 9 7 0  

Right 
1 0 0 2 1  

Lengths: Left Channel 
550 5 4 3 . 8 4  

Right Coeff Contr. Expan. 
550 .1 .3  

CROSS SECTION RIVER: RIVER-] 
REACH: Reach-l RS: 3 . 3 6 1  

INPUT 
Description: 
station Elevation Data num= 2 3 

Sta Elev Sta 
9 8 6 0 . 9 3  777 .2  9 8 8 8 . 5 1  
9945 .19  7 7 3 . 2 8  9 9 7 1 . 1 1  

1 0 0 1 3 . 5 5  7 7 0 . 6 8 1 0 0 2 8 . 1 3  
10079772.907810093.63  

1 0 1 4 3 . 5 9  7 7 7 . 9 6 1 0 1 4 8 . 5 9  

Elev Sta 
7 7 4 . 0 4  9 9 3 7 . 9 9  
7 7 0 . 0 3  1 0 0 0 0  
771 .43  1 0 0 7 3 . 2  

7 7 6 . 1 1 0 1 3 4 . 8 4  

Elev 
7 7 2 . 5 9  

7 6 7  
772 .13  
777 .64  

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

9 8 6 0 . 9 3  .035  9 9 8 5 . 4 1  .0610013 .55  , 0 4 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9 9 8 5 . 4 1 1 0 0 1 3 . 5 5  540  5 4 3 . 8 4  540  .1 . 3  

CROSS SECTION RIVER: RIVER-1 
REACH: Reach-l RS: 3.258  

INPUT 
Description: 
Station Elevation Data nun= 3 0  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 



Manning's n Values n m =  3  
Sta n Val Sta n Val Sta n Val 

9 9 1 5 . 1 2  , 0 3 5  9 9 6 1  . 0 6 1 0 0 3 0 . 3 3  , 0 4 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9 9 6 1 1 0 0 3 0 . 3 3  5 0 0  5 0 1 . 2 6  500  . 3  . 5  

IneffectiveFlow n m =  1 
Sta L sta R Elev Permanent 

8 8 8  F 

BRIDGE RIVER: RIVER-1 
REACH: Reach-l RS: 3 . 2 4 8  

INPUT 
Description: 
Distance from Upstream XS = 5 0  
DecklRoadway Width = 1 3 . 5  
Weir Coefficient - . 2 . 6  
Upstream DecklRoadway Coordinates 

n>,*= 9 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

8 9 3 3  7 8 2 . 7 4  9 4 3 1  7 8 0 . 2 5  9965 7 7 8 . 2 1  7 7 5 . 5 8  
9 9 9 7  7 7 8 . 0 8  7 7 5 . 5 8  1 0 0 0 0  7 7 8 . 0 7  7 7 5 . 5 8  1 0 0 3 4 . 5  7 7 7 . 9 5  7 7 5 . 5 8  

1 0 4 3 5  7 7 5 . 3 6  1 0 9 3 6  7 7 3 . 4 3  11434 7 7 0 . 7 9  

Upstream Bridge Cross Section Data 
Station Elevation Data n m =  3  0  

St.a Rlev Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values n m =  3  
Sta n Val sta n Val Sta n Val 

9 9 1 5 . 1 2  . 0 3 5  9 9 6 1  . 0 6 1 0 0 3 0 . 3 3  . 0 4 5  

Bank Sta: Left Right CoefE Contr. Expan 
9 9 6 1 1 0 0 3 0 . 3 3  . 3  . 5  

Ineffective Flow n m =  1 
Sta L Sta R Elev Permanent 

8 8 8  F 

Downstream DecklRoadway Coordinates 

Downstream Bridge Cross Section Data 
station Elevation Data nun= 2 2  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9 7 8 9 . 8 1  7 7 1 . 9 7  9 8 2 5 . 5 6  7 7 1 . 6  9 8 4 3 . 9 8  7 7 1 . 3 2  9 8 7 0 . 6 4  7 7 0 . 7 2  9 8 7 4 . 4 1  7 7 0 . 7 1  
9 9 0 7 . 8 1  7 7 0 . 1 9  9 9 1 9 . 1 5  7 6 8 . 6  9926  7 6 7 . 1 2 1  9 9 3 0 . 5 9  7 6 6 . 1 3  9 9 5 0 . 1 1  7 6 4 . 8 4  
9 9 6 3 . 4 9  7 6 5 . 0 5  1 0 0 0 0  7 6 1 . 8 9  1 0 0 0 8 . 7  7 6 3 . 3 1 0 0 1 6 . 8 8  7 6 4 . 3 5 1 0 0 2 0 . 4 5  7 6 3 . 9 9  

1 0 0 3 0 . 3 3  7 6 4 . 4 9 1 0 0 5 4 . 4 7  7 6 5 . 9 7  1 0 0 5 8 7 6 7 . 0 2 1 3 1 0 0 6 2 . 6 3  7 6 8 . 4 1 0 0 7 1 . 2 7  7 7 0 . 0 1  
1 0 0 9 0 . 7 2  7 7 0 . 4 2 1 0 1 1 8 . 2 4  7 7 1 . 2 9  

Manning's n Values n m =  3  
Sta n Val Sta n Val Sta n Val 

9 7 8 9 . 8 1  , 0 3 5  9 9 6 3 . 4 9  . 0 6 1 0 0 1 6 . 8 8  . 0 4 5  



I) Bank Sta: Left Right Coeff Contr. Expan 
9963.4910016.88 .3 .5 

Upstream Embankment side slope . . 2 horiz. to 1.0 vertical 
Downstream Embanhent side slope - - 2 horiz. to 1.0 vertical 
Maximum allowable submergence for weir flow = .95 
Elevation at which weir flow begins . . 

Energy head used in spillway design . . 

Spillway height used in design . . 

weir crest shape = Broad Crested 

Number of Piers = 4 

Pier Data 
pierstation Upstream= 9979 Downstream= 9979 
upstream nun= 2 

width Elev Width Elev 
1 763.52 1 775.58 

 owns stream num= 2 
Width Elev Width Elev 

1 763.52 1 775.58 

Pier Data 
Pierstation Upstream= 9993 Downstream= 9993 
upstream num= 2 

Width Elev Width Elev 
I 763.52 1 775.58 - ~~ ~ 

Downstream num= 2 
Width Elev Width Elev 

1 763.52 1 775.58 

Pier Data 
Pier Station Upstream= 10007 Downstream= 10007 
Upstream nun= 2 

width Elev Width Elev 
1 763.52 1 775.58 

Downstream num= 2 
Width Elev Width Elev 

1 763.52 1 775.58 

Pier Data 
Pier Station Upstream= 10020.5 Downstream= 10020.5 
upstream num= 2 

Width Elev Width Elev 
1 763.52 1 775.58 

Downstream nun= 2 
Width Elev Width Elev 

1 763.52 1 775.58 

Number of Bridge Coefficient Sets = 1 

LOW Flow Methods and Data 
Energy 
Momentum Cd = 2 
Yarnell KVal = .9 

Selected Low Flow Methods = Highest Energy Answer 

High Flow Method 
Pressure and Weir flow 

Submerged Inlet Cd - . 
Submerged Inlet + Outlet Cd = .8 
  ax Low Cord - - 

Additional Bridge Parameters 
Add Friction component to Momentum 
DO not add Weight component to Momentum 
class B flow critical depth computaLions use critical depth 

inside the bridge at the upstream end 
Criteria to check for pressure flow = lipstream energy grade line 



RIVER: RIVER-l 
REACH: Reach-l RS: 3.163 

INPUT 
Description: 
station Elevation Data n u =  22 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9789.81 771.97 9825.56 771.6 9843.98 771.32 9870.64 770.72 9874.41 770.71 
9907.81 770.19 9919.15 768.6 9926 767.121 9930.59 766.13 9950.11 764.84 
9963.49 765.05 10000 761.89 10008.7 763.310016.88 764.3510020.45 763.99 
10030.33 764.4910054.47 765.97 10058767.021310062.63 768.410071.27 770.01 
10090.72 770.4210118.24 771.29 

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta nval 

9789.81 ,035 9963.49 .0610016.88 ,045 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9963.4910016.88 500 512.16 500 -3 .5 

CROSS SECTION RIVER: RIVER-1 
REACH: Reach-l RS: 3.066 

INPUT 
Description: 
Station Elevation Data num= 18 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9639.92 769.72 9664.47 769.08 9765.91 767.5 9825.1 767.28 9854.9 767.49 
9885.48 767.65 9898.58 767.64 9905.1 767.8 9916.11 767.8 9936.59 764.38 
9943.21 762.86 9965.73 762.97 9999.24 758.6 10000 758.5310006.13 759.82 
10018.23 762.1610078.15 764.4310162.43 76'7.6 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

9639.92 .035 9965.73 .0610018.23 ,045 * Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9965.7310018.23 500 496.32 500 .1 .3 

CROSS SECTION RIVER: RIVER-l 
REACH: Reach-l RS: 2.972 

INPUT 
Description: 
Station Elevation Data nun= 24 

Elev Sta Elev Sta 
763.77 9948.86 763.42 9950.75 
757.94 10000 756.06 10000.7 
760.86 10090761.3257 10110.9 
764.810215.89 765.3310236.57 
765.7 10293.4 765.89 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

9846.1 .045 9961 .07 10090 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr 
9961 10090 480 475.2 480 .1 

CROSS SECTION RIVER: RIVER-1 
REACH: Reach-l RS: 2.882 

Elev 
763.38 
756.18 
762.32 
765.65 

INPUT 
Description: 
Station Elevation Data nun= 91 

Sta Elev Sta Elev St3 Elev Sta Elev Sta Elev 
9239.08 762.6 9286.86 762.39 9290.89 762.79 9293.09 763.82 9326.37 763.19 
9336.28 763.1 9340.59 764.17 9351.86 765.99 9353.22 766.11 9370.16 766.09 
9394.43 766.2 9404.03 764.32 9409.35 763.7 9481.77 763.35 9525.91 763.05 
9563.34 763.2 9728.07 763.89 9752.39 763.89 9781.37 763.73 9834.68 763.56 
9837.53 763.5 9864.66 763.27 9908.7 761.95 9919.6 761.76 9940.67 761.15 



Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9239.08 ,045 9982 -07  10049.4 .04  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr 
9982 10049.4 480 480.48 480 .1 

CROSS SECTION RIVER: RIVER-1 
REACH: Reach-l RS: 2 .791  

station Elevation Data numE 62 
Sta 

9331.38 
9394.38 
9690.35 

9740.4 
9816.73 

9884.6 
9951.57 

10028.17 
l " " 7 C  76  

Elev 
763 .91  
760.62 
760.13 
758.93 
757.57 
754.02 
749.621 
754.641 

56.26721 

Sta 
9380.63 
9500.78 
9708.76 
9779.86 

9866.6 
9928.98 

.0003.41 
-0042.29 

Elev 
762.72 
761 .05  
759.74 

757.5  
756.6979 

753.87 
753.97 
754.44 

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

9331.38 .045 9928.98 .0710042.29 .04  

Bank Sta: Left Right Lengths: Left Channel Right 
9928.9810042.29 500 554 .4  500 

Coeff Contr. Expan. 
.1 .3 

CROSS SECTION RIVER: RIVER-I 
REACH: Reach-l RS: 2.686 

INPUT 
Description: 
Station Elevation Data nun= 73 

Sta 
9483.86 
9680.88 
9785.87 
9940.63 

10006.33 
10100 .18  
10189 .18  
10275 .88  
10391.63 
10449.93 
10614.23 
10789.98 

11019.7 
11128.42 

Elev Sta Elev Sta 
758.92 9651.88 
757.74 9762.08 
757 .51  9899.71 
748 .78  10000 

754.210063.92 
755.7910176.39 

757.510264.97 

Elev 
758.44 
756.52 
756.94 
747.53 
755.97 

752.4 
758.87 



Coeff Contr. Expan. 
.1 .3  

CROSS SECTION RIVER: RIVER-] 
REACH: Reach-l RS: 2.599 

INPUT 
Description: 
Station Elevation Data num= 2 0 

Sta Elev Sta Elev Sta Elev Sta 
9909.28 754.82 9917.53 754.66 9939.6 753 .98  9944.81 
9963.12752.0248 9977.2 750.72 10000 746.3910003.66 

10034.76 752.3710038.93 752.7710048.73 752.0510052.06 
10079.05 755 10093 .9  756.0110104.54 756 .38  10122 .8  

Manning's n Values num= 3 
Sta n Val Sta n Val SLa n Val 

9909.28 .045 9963.12 .0710034.76 .04  

Elev Sta Elev 
753.8 9952.49 753.01 

746.4310023.69 749.7  
752 .12  10058752.7538 
756.4110132.52 755.3  

Bank Sta: Left Right Lengths: Left Channel Right 
9963.1210034.76 490 480.48 490 

CROSS SECTION RIVER: RIVER-1 
REACH: Reach-l RS: 2.508 

Coeff Contr. Expan. 
.1 . 3  

Manning's n Values nun= 3 
sta n Val Sta n Val Sta n Val 

9483.86 .045 9940.63 .0710040.08 .04 

Bank Sta: Left Right Lengths: Left Channel Right 
9940.6310040.08 450 459.36 450 

Ineffective Flow n m =  1 
Sta L Sta R Elev Permanent 

888 F 

INPUT * Description: 
Station Elevation Data n m =  8 1  

Sta Elev Sta Elev Sta Elev Sta 
9471.36 753 .5  9493.83 754 .18  9500.3 753.32 9506.33 
9521.78 753 .5  9539.39 753.56 9549.68 755.63 9593.01 
9627.16 754 9660.52 754 .48  9677.05 754.12 9684.59 
9706.84 752.1  9718.37 753.69 9732.63 753.72 9758.91 
9806.31 7 5 3 . 5  9830.24 753.59 9875.75 752.87 9885.7  
9919.79 750 .6  9928.06 750 .68  9929.66 751.09 9939.19 

9958 7 4 6 . 8  9961.25 746.14 9974.62 747 .91  9977.14 
10000 745.210015.26 748.6710044.13 748.3510059.39 

10079.11 75010085.14 751.3210099.84 753.110115.75 
10206.33 753.910212.54 753.9810260.19 753.8910289.27 
10341.94 753.2 10363.3 753.5810374.96 753.6910397.51 
10434.83 754.510449.51 754.7110460.61 754.6110518.68 

10564.3 754.110590.86 754.410605.19 754.3410666.63 
10743.29 754.610777.21 754.6710801.84 754.8110817.55 

10876.6 754.310886.02 753.6510896.61 754.610902.24 
10932.35 754.610972.66 754.5511001.59 754.6711045.44 
11117.36 756 

Manning's n Values n u =  3 
sta n Val Sta n Val Sta n Val 

9471.36 ,045  9928.06 .0710070.64 .04  

Bank Sta: Left Right Lengths: Left Channel Right 
9928.0610070.64 480 485.76 480 

CROSS SECTION RIVER: RIVER-] 
REACH: Reach-l RS: 2.416 

INPUT 
Description: 
Station Elevation Data n u =  60 

Sta Elev Sta Elev Sta Elev sta 
9748.24 752.4 9751.32 752.36 9768.92 749 .05  9775.46 * 

Coeff Contr. Exgan. 
.1 . 3  

Elev Sta Elev 
749 .73  9783.86 750.45 



Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

9748.24 .045 9970.42 .06 10017.9 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9970.42 10017.9 630 623.04 630 .1 .3 

Ineffective Flaw nun= 1 
Sta L Sta R Elev Permanent 

888 F 

CROSS SECTION RIVER: RIVER-1 
REACH: Reach-l RS: 2.298 

INPUT 
Descri~tion: 
Station Elevation Data 

Elev Sta 
748 9853.51 

746.77 9934.89 
743.5 9983.66 
740.7610011.33 
746.0410112.03 
739.3410279.32 
735.3610396.14 
747.0110468.65 
736.0310584.52 
738.6910680.31 
741.8210810.58 
748.9710906.09 

Elev Sta 
749.76 9895.04 
746.59 9947.23 
740.79 9992.24 
741.16 10024.2 
747.2110152.18 
737.310313.37 
739.14 10405.1 
747.3710490.75 
736.1610615.61 
740.1810707.48 
748.4310816.87 
748.96 

Elev 
749.3 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

9825.86 .045 9957.91 .0610050.86 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9957.9110050.86 490 496.32 490 .1 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Permanent 

888 F 
888 F 

CROSS SECTION RIVER: RIVER-1 
REACH: Reach-1 RS: 2.204 

INPUT 
Descriotion: conveyance through borrow pit 
station Elevation Data n u =  54 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9824.64 746.77 9833.19 746.85 9851.2 746.9 9866.03 746.62 9887.68 743.5 
9907.76 743.42 9927.87 '743.29 9958.41 740.9 9966.59 740.16 9971.56 740.03 
9977.1 739.32 9989.59 740.16 10000 74010019.16 739.4610034.81. 741.64 

10042.78 743.6310056.63 744.6610060.67 745.610066.25 745.7910077.88 745.49 
10082.21 746.6510089.23 744.2810104.18 742.810168.91 737.1110193.19 735.02 
10200.3 734.8110216.26 733.6710233.79 732,310249.53 732.3410255.99 732.34 
10263.86 732.7910267.25 733.0210311.06 733.910341.77 739.210364.83 742.74 
10413.6 743.8810443.82 734.01 10449.1 732.3 10549.6 732.3410576.53 734.62 
10597.81 736.6110636.98 737.0410657.88 738.510685.77 738.7210721.11 739.11 
10723.42 739.6810734.45 743.210739.36 743.610742.68 742.9410746.38 743.98 
10752.39 745.9910790.07 745.310795.94 745.310842.28 745.54 



@ Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9824.64 ,045 9907.76 .0610042.78 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Cantr. Expan. 
9907.7610042.78 500 918.72 600 .1 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Permanent 

R R R  F 

CROSS SECTION RIVER: RIVER-1 
REACH: Reach-l RS: 2.030 

INPUT 
Descri~tion: 
station Elevation Data 

Elev 
744.05 
742.39 
742.65 
742.86 
742.14 

Manning's n Values num= 3 
Sta n Val Sta n Val 

8903.01 .045 9838.03 
Sta n Val 

.0610117.68 .05 

~ a n k  Sta: Left Right Lengths: Left Channel Right Coetf Contr. Expan. 
9838.0310117.68 410 411.84 410 .1 .3 

Ineffective Flow nun= 1 
Sta L Sta R Elev Permanent 

888 F 

CROSS SECTION RIVER: RIVER-] 
REACH: Reach-l RS: 1.952 

INPUT 
Description: 
station EL 

Elev Sta 
742.2 9410.44 
741.6 9532.66 
740.93 9609.04 
742.86 9687.27 
741.99 9770.74 
738.93 9851.72 
739.19 9918.27 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

9388.45 ,045 9954.85 .0610040.55 .05 

Elev 
741.36 
741.62 
744.06 
741.77 
740.44 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9954.8510040.55 460 459.36 460 .1 . 3  



Ineffective Flow n m =  1 
Sta L Sta R Elev Permanent 

888 F 

CROSS SECTION RIVER: RIVER-1 
REACH: Reach-l RS: 1.865 

INPUT 
Description: 
Station Elevation Data 

St.a Elev sta 
n m =  105 
Elev Sta 
743.8 9662.12 
738 9703.22 

737.1 9794.54 
736.8 9875.83 
736.5 9984.13 
733.310065.57 
735.210163.49 
738.410268.14 
738.310325.15 
737.610373.89 
737.710444.56 
736.710483.71 
736.110530.72 
736.210588.58 
734.410747.23 
735.510816.78 
736.210878.81 
742.310932.51 
743.810993.67 
74811072.83 
74711117.21 

Elev 
738.71 
737.53 
737.35 
735.51 
733.38 
734.04 
737.93 
738.45 
737.68 
735.79 
736.72 
736.83 
734.9 

736.19 
735.98 
735.81 
744.35 
741.6 
748.08 
747.76 
748.16 

Manning's n Values n,m= 5 
sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 

9620.19 ,045 9969.38 ,0610195.66 .04510494.57 .0610841.16 .05 

n ~ n 4  <+a. ,e f t  R l a h r  1,engths: Left Channel Rlght Coeff Contr. Expan. 
200 190.08 200 .6 .8 ~- .. 

InefEective Flow nun= I 
Sta L Sta R Elev Permanent 

888 F 

CULVERT RIVER: RIVER-1 
REACH: Reach-l RS: 1.855 

INPUT 
Description: 
Distance from Upstream XS = 55 
DecklRoadway Width - - 80 
Weir Coefficient - - 2.6 
UDStream DecklRoadwav Coordinates 

nun= 17 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 
8392 745.54 8651 744.63 8907 744.13 
9159 743.69 9409 743.49 9568 743.28 
9591 744.43 9603 744.86 9762 744.32 
9965 744.05 10000 744 10160 743.67 
10359 744.03 10557 743.78 10758 744.37 
10960 744.63 11170 745.21 

Upstream Bridge Cross Section Data 
Station Elevation Data nun= 105 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9620.19 743.55 9654.14 743.8 9662.12 743.87 9678.67 739.53 9683.11 738.71 
9687.2 738.75 9700.76 738 9703.22 738.17 9716.99 738.09 9731.93 737.53 
9763.6 737.26 9767.34 737.1 9794.54 737.25 9806.9 737.24 9822.15 737.35 
9845.62 737.41 9856.28 736.8 9875.83 736.19 9902.25 735.91 9927.64 735.51 
9931.09 735.56 9969.38 736.5 9984.13 735.06 10000 73110017.36 733.38 
10039.14 733.38 10048 733.310065.57 733.610075.73 733.6510082.18 '734.04 
10113.93 734.41 10151 735.210163.49 735.6110195.66 737.7810202.44 '737.93 





Upstream Embanlunent side slope - - 1 horiz. to 1.0 vertical 
Downstream Embanbent side slope - - 1.5 horiz. to 1.0 vertical 
Maximum allowable submergence for weir flow = .95 
Plevat-ion at which weir floiu beains - . ................... 
~nergy head used in spillway design - - 

spillway height used in design - - 
weir crest shape = Broad Crested 

Numher of Culverts = 2 

Culvert Name Shape Rise Span 
Culvert #1 Circular 4 
FHWA Chart # 1 - Concrete Pipe Culvert 
FHWA Scale # 1 - Square edge entrance with headwall 
Solution Criteria = Highest U.S. EG 
Culvert Upstrm Dist Length n Value Entrance Loss Coef Exit Loss Coef 

55 117.5 .024 .5 1 
Number of Barrels = 2 
Upstream Elevation = 730.99 
Centerline Stations 

Sta. Sta. 
9997.7510002.25 
Downstream Elevation = 72'7.5 
Centerline Stations 

Sta. Sta. 
9997.7510002.25 

Culvert Name Shape Rise Span 
Culvert #2 Circular 4 
FHWA Chart # 1 - Concrete Pipe Culvert 
FHWA scale # 1 - Square edge entrance with headwall 
solution Criteria = Highest U.S. EG 
culvert upstrm Dist Length n Value ~ntrance LOSS Coef Exit LOSS Coef 

50  132.6 .024 .5 1 .~ --  

upstream Elevation = 731.53 
centerline Station = 10565 

Downstream Elevation = 726.62 
Centerline Station = 10520 

CROSS SECTION RIVER: RIVER-1 
REACH: Reach-l I S :  1.829 

INPUT 
Descri~tiOn: -~~ 

Station Elevation Data num= 122 
Elev 
743.3 
739.46 
737.89 
736.62 



• Manning's n Values n m =  5 
sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 

9533.72 ,045 9967.62 .04510021.11 .0410441.82 .04510562.59 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9967.6210021.11 500 501.6 500 .6 .8 

CROSS SECTION RIVER: RIVER-1 
REACH: Reach-l RS: 1.734 

INPUT 
Description: 
Station Elevation Data 

Sta Elev sta 
9282 744 9292 
9556 738 9600 

9641.02 732 9643.38 
9659.9 724.45 9670.54 

nun= 66 
Elev Sta 
742 9310 

738.8 9612.48 
730 9644.23 

725.06 9680.51 
729.87 9730.97 
730.41 9804.18 
727.13 9858.19 
724.02 9914.69 
723.64 9973.06 

72310011.77 
727.7910061.41 
735.1310106.21 
'732.9 10252.5 

Elev sta 
740 9322 
738 9618.29 
728 9647 

724.9 9691.35 
730.4 9747.4 
729.2 3812.71 
726.3 9872.22 
724.2 9935.48 
723.5 9974.09 
726.4 10024.6 
731.2 10062.6 
732.610111.34 
741.3 10263.4 

Elev sta 
738 9480 
736 9638.21 

725.49 9656.57 
724.39 9698.41 
730.56 9764.8 
728.54 9822.98 
725.67 9890.59 
723.45 9940.34 
723.11 9977.96 
726.6110027.64 
732.5310067.35 
732.2510146.74 
743.8710282.38 

Elev 
738 
734 

724.81 
726.54 
731.04 
729.03 
724.13 
723.12 
722.88 
726.78 
733.09 
732.04 
748.53 

Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 
9282 .04 9872.22 .04510011.77 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9872.2210011.77 450 443.52 450 .1 .3 

CROSS SECTION RIVER: RIVER-1 
REACH: Reach-l RS: 1.650 

INPUT 
Description: 
Station Elevation Data num= 47 

Elev Sta 
742 9331 

737.56 9420.88 
736.12 9593.56 
734.46 9767.22 
734.41 9867.44 
733.07 9970.55 
'722.2510017.91 
732.910070.97 
739.3410150.13 

Elev Sta 
740 9358.72 
737 9437.35 

735.86 9600.46 
734.44 9787.85 
734.33 9890.22 
732.7 9976.36 
722.3410025.63 
732.76 10083.2 
739.3210164.85 

Elev Sta 
738.7 9377.52 
736.8 9467.36 
735.9 9674.72 
734.5 9793.33 
734 9926.07 

732.3 9984.55 
728.910034.97 
732.810100.13 
739.1 10256 

Elev 
737.86 
736.26 
735.51 
734.49 
733.7 
723.11 
733.01 
733.08 

740 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 
9253 .04 9970.55 ,04510034.97 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9970.5510034.97 200 200.64 200 .3 .5 

CULVERT RIVER: RIVER-1 
REACH: Reach-l RS: 1.635 

INPUT 
Description: need new D/s x-sectionlsl 
Distance from Upstream XS = 7 5 
DeckIRoadway Width - 91 
weir Coefficient - - 2.6 
Upstream Deck/Roadway Coordinates 



@ n m =  1 0  
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

9162 7 4 3 . 2 8  9 2 5 4  743 .23  9503  7 4 2 . 1 5  
9 7 4 9  7 4 0 . 7 1  9 9 9 0  7 3 8 . 8 1  1 0 0 0 0  7 3 8 . 6 1  

1 0 0 8 8  7 3 8 . 5  1 0 2 4 0  7 4 0  1 0 3 2 9  7 4 2  

Upstream Bridge Cross Section Data 
Station Elevation Data n m =  47 

Sta Elev Sta Elev Sta 
9253 7 4 4  9 2 6 0  7 4 2  9 3 3 1  

9385 .86  7 3 7 . 9 1  9 4 0 3 . 8 1  7 3 7 . 5 6  9 4 2 0 . 8 8  
9510 .12  736 .3  9 5 5 5 . 1 5  7 3 6 . 1 2  9 5 9 3 . 5 6  
9746 .96  7 3 4 . 5 7  9 7 4 9 . 6 9  7 3 4 . 4 6  9767 .22  

9824  7 3 4 . 5 9  9 8 3 4 . 2 5  7 3 4 . 4 1  9 8 6 7 . 4 4  
9939 .32  7 3 3 . 4 9  9959 .37  7 3 3 . 0 7  9970 .55  
9995 .34  7 2 2 . 3  1 0 0 0 0  7 2 2 . 2 5 1 0 0 1 7 . 9 1  

1 0 0 3 7 . 9 6  7 3 2 . 9 1 0 0 6 1 . 0 6  7 3 2 . 9 1 0 0 7 0 . 9 7  
1 0 1 2 8 . 7 8  7 3 7 . 8 9 1 0 1 3 8 . 8 2  7 3 9 . 3 4 1 0 1 5 0 . 1 9  

1 0 3 4 8  7 4 2  1 0 4 2 5  7 4 4  

Manning's n Values n m =  3 
sta n Val Sta n Val Sta 

9253 .04  9970 .55  .04510034 .97  

Bank Sta: Left Right Coeff Contr 
9970.5510034 .97  . 3  

Downstream DecklRoadway Coordinates 

Sta Hi Cord Lo Cord Sta Hi Cord 
9162 7 4 3 . 2 8  9 2 5 4  743 .23  
9749  7 4 0 . 7 1  9 9 9 0  7 3 8 . 8 1  

1 0 0 8 8  7 3 8 . 5  1 0 2 4 0  7 4 0  

DOWnStream Bridge Cross Section Data 
Station Elevation Data num= 4 1  

Sta Elev Sta Elev Sta 
9207 7 4 0  9 2 2 3  7 3 8  9348  

9 4 3 5 . 7 6  7 3 5 . 4 4  9 4 4 6 . 3 9  7 3 5 . 4 4  9 5 2 2 . 2 9  
9668 .33  7 3 3 . 7  9 7 3 3 . 4 2  7 3 3 . 5 3  9 7 6 9 . 2 4  
9 8 4 4 . 7 6  7 3 3 . 5 2  9 8 7 7 . 9 3  7 3 3 . 4 9  9 8 8 4 . 7 6  
9 9 0 9 . 5 2  7 3 3 . 1 2  9 9 2 5 . 0 6  7 3 3 . 0 9  9970 .32  

1 0 0 0 0  7 2 0 . 9 9 1 0 0 1 5 . 7 8  7 2 1 . 2 1 1 0 0 2 6 . 2 5  
1 0 0 8 7 . 8 1  7 3 1 . 9 7 1 0 1 0 6 . 6 3  7 3 1 . 7 5 1 0 1 3 8 . 9 5  
1 0 1 9 7 . 4 4  7 3 1 . 4 6 1 0 2 1 9 . 0 7  7 3 1 . 5 6 1 0 2 2 9 . 2 2  

1 0 4 0 1 . 5  7 5 0  

Elev Sta E lev  
7 3 7 . 8 6  
7 3 6 . 2 6  
7 3 5 . 5 1  
734 .49  

733 .7  
7 2 3 . 1 1  
7 3 3 . 0 1  
733 .08  

7 4 0  

n Val 
.04  

Expan. 
. 5  

LO Cord Sta 
9 5 0 3  

1 0 0 0 0  
1 0 3 2 9  

Elev Sta 
7 3 6 . 2  9 3 7 7 . 1 5  
7 3 4 . 7  9573 .83  
7 3 3 . 6  9 7 8 6 . 2 8  
7 3 4 . 2  9 8 8 8 . 2 9  
7 3 2 . 6  9 9 8 1 . 7 7  
7 2 9 . 5 1 0 0 3 0 . 5 3  
7 3 1 . 6 1 0 1 5 5 . 0 5  
731 .7  1 0 3 3 7  

Hi Cord Lo Cord 
7 4 2 . 1 5  
7 3 8 . 6 1  

7 4 2  

Elev 
735.69  
734 .16  
733 .29  

7 3 3 . 5  
721 .57  
732 .03  
731.55 

7 4 0  

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

9207 . 0 4  9970 .32  .04510030 .53  . 0 4  

Bank Sta: Left Right Coeff Contr. Expan. 
9 9 7 0 . 3 2 1 0 0 3 0 . 5 3  .3 . 5  

Upstream Embankment side slope . . 0 horiz. to 1 . 0  vertical 
Downstream Embankment side slope . . 0 horiz. to 1 . 0  vertical 
Maximum allowable submergence for weir flow = . 9 5  
Elevation at which weir flow begins . . 

Energy head used in spillway design - - 
Spillway height used in design - . 
Weir crest shape = Broad Crested 

Number of culverts = I 

Culvert Name Shape Rise Span 
Culvert # 1  BOX 1 0  1 0  
FHWA Chart # 11- Skewed headwall; Chamfered or beveled Inlet 
FHWA Scale # 2  - Headwall skewed 3 0  deg.; inlet edges chamfered 314 inch 
Solution Criteria = Highest U.S. EG 



Culvert Upstrm Dist Length n Value Entrance Loss Coef Exit Loss Coef 
7 5  9 1 . 5  , 0 1 2  . 4  1 

Number of Barrels = 3 
Upstream Elevation = 7 2 2 . 3 7  
Centerline Stations 

Sta. Sta. Sta. 
9 9 ~ 9  i n n 0 0  in011  - - - . - . . . . - . . - - 

Downstream Elevation = 7 2 1 . 6 8  
Centelline Stations 

sta. Sta. Sta. 
9 9 8 9  1 0 0 0 0  1 0 0 1 1  

CROSS SECTION RIVER: RIVER-] 
REACH: Reach-l RS: 1 . 6 1 2  

INPUT 
Descrintion: 
station Elevation Data 

sea Elev Sta 
9 2 0 7  7 4 0  9223 

9 4 3 5 . 7 6  7 3 5 . 4 4  9 4 4 6 . 3 9  
9 6 6 8 . 3 3  7 3 3 . 7  9 7 3 3 . 4 2  
9 8 4 4 . 7 6  7 3 3 . 5 2  9 8 7 7 . 9 3  
9 9 0 9 . 5 2  7 3 3 . 1 2  9 9 2 5 . 0 6  

1 0 0 0 0  7 2 0 . 9 9 1 0 0 1 5 . 7 8  
1 0 0 8 7 . 8 1  7 3 1 . 9 7 1 0 1 0 6 . 6 3  
1 0 1 9 7 . 4 4  7 3 1 . 4 6 1 0 2 1 9 . 0 7  

1 0 4 0 1 . 5  7 5 0  

Elev 
7 3 5 . 6 9  
7 3 4 . 1 6  
7 3 3 . 2 9  

7 3 3 . 5  
7 2 1 . 5 7  
7 3 2 . 0 3  
7 3 1 . 5 5  

7 4 0  

Manning's n Values nm= 3 
Sta n Val Sta n Val Sta n Val 

9207 . 0 4  9 9 7 0 . 3 2  . 0 4 5 1 0 0 3 0 . 5 3  . 0 4  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9 9 7 0 . 3 2 1 0 0 3 0 . 5 3  3 9 0  3 8 5 . 4 4  380  . 3  . 5  

CROSS SECTION RIVER: RIVER-l 
REACH: Reach-l RS: 1 . 5 3 9  

- -  
Description: 
Station Elevation Data num= 3 9  

sta Elev Sta Elev Sta Elev Sta Elev 
7 3 1 . 6 8  
7 3 0 . 7 1  
7 3 0 . 9 3  
7 2 9 . 8 3  
7 2 7 . 8 7  
'730.31 

7 3 4  

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

9240 . 0 4  9 9 6 9 . 0 1  , 0 4 5  1 0 0 3 0  . 0 4  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9 9 6 9 . 0 1  1 0 0 3 0  4 5 . 2 2  4 7 . 5 2  4 5 . 2 2  .1 . 3  

CROSS SECTION RIVER: RIVER-1 
REACH: Reach-l RS: 1 . 5 3 0  

INPUT 
Description: 
station Elevation Data n u =  6 2  

sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9 3 2 0 . 2 2  7 2 8  9 3 8 7 . 5 7  7 2 8 . 2 4  9 4 4 3 . 1 7  7 2 7 . 9 9  9 4 6 1 . 7  7 2 7 . 7 3  9 4 7 6 . 5  7 2 7 . 3 8  
9 d 7 7 . 0 3  7 2 7 . 7  9 4 9 8 . 8 9  7 2 7 . 7  9 5 0 1 . 3 6  7 2 7 . 7 8  9 5 2 9 . 2 8  7 2 7 . 8 5  9 6 0 1 . 2 6  7 2 8 . 3 5  

. 6 6  7 2 8 . 5  9 6 3 7 . 3 9  7 2 8 . 4 5  9 6 8 3 . 0 7  7 2 8 . 4 1  9 6 8 8 . 8 9  7 2 8 . 2 8  9 7 0 0 . 6 5  7 2  
7 2 7 . 7  9 7 2 7 . 7  7 2 7 . 6 8  9 7 3 2 . 2 3  7 2 8 . 0 9  9 7 7 0 . 1 2  7 2 8 . 2 5  9 7 7 6 . 9 3  '72 

9 7 9 0 . 6 4  7 2 8 . 4  9 8 0 5 . 4 3  7 2 8 . 5 3  9 8 1 2 . 2 8  7 2 8 . 7 8  9 8 2 9 . 2 8  7 2 8 . 9 5  9 8 3 6 . 4 2  7 2  



Manning's n Values n m -  3 
Sta n Val Sta n Val Sta n Val 

9 3 2 0 . 2 2  .04  9 9 6 5 . 3 9  .045  1 0 0 3 2  . 0 4  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
9 9 6 5 . 3 9  1 0 0 3 2  400  4 1 1 . 8 4  4 0 0  .3 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

8 8 8  F 

MULTIPLE OPENING RIVER: RIVER-1 
REACF: Reach-l RS: 1 . 5 2 8  

I N P ~  
Description: 
Distance from Upstream XS = 1 5  
Deck/Roadway Width - - 2 3 5  
Weir Coefficient - - 2 . 6  
Upstream Deck/Roadway Coordinates 

n m =  1 2  
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

8 8 9 5  7 5 4 . 0 3  9 0 9 7  7 5 3 . 8 5  9 3 0 1  7 5 3 . 7 6  
9509  7 5 3 . 4  9 7 1 9  7 5 3 . 2 6  9965  752 .9  

1 0 0 0 0  7 5 2 . 8 8  1 0 2 1 1  752 .83  10222 .95  7 5 2 . 7  7 4 5  
10297 .05  7 5 2 . 7  7 4 5  1 0 4 5 7  752 .62  1 2 0 0 0  7 5 2 . 3  

Upstream Bridge Cross Sectlon Data 
Station Elevation Data nun= 62 

Sta Elev Sta Elev Sta Elev Sta Elev Sta 
9 3 2 0 . 2 2  7 2 8  9 3 8 7 . 5 7  '728.24 9 4 4 3 . 1 7  7 2 7 . 9 9  9 4 6 1 . 7  7 2 7 . 7 3  9 4 7 6 . 5  
9477 .03  7 2 7 . 7  9 4 9 8 . 8 9  727 .7  9 5 0 1 . 3 6  7 2 7 . 7 8  9 5 2 9 . 2 8  7 2 7 . 8 5  9 6 0 1 . 2 6  
9628 .66  7 2 8 . 5  9 6 3 7 . 3 9  7 2 8 . 4 5  9683 .07  7 2 8 . 4 1  9688 .89  7 2 8 . 2 8  9 7 0 0 . 6 5  
9 7 0 9 . 0 1  7 2 7 . 7  9 7 2 7 . 7  7 2 7 . 6 8  9732 .23  7 2 8 . 0 9  9770 .12  7 2 8 . 2 5  9776 .93  
9790 .64  7 2 8 . 4  9805 .43  '728.53 9812 .28  7 2 8 . 7 8  9 8 2 9 . 2 8  7 2 8 . 9 5  9836 .42  
9851 .58  7 2 9 . 2  9 8 5 9 . 9 1  7 2 9 . 0 7  9 8 7 6 . 1  7 2 9 . 1 9  9891 .9  7 2 9 . 3 7  9 8 9 5 . 2 1  
9897 .34  7 2 9 . 5  9911 .85  7 2 9 . 6 7  9920 .66  7 2 9 . 6 8  9 9 5 2 . 4 9  7 2 9 . 4 8  9 9 6 5 . 3 9  
9985 .14  7 2 0 . 1  9 9 9 2 . 5 2  7 1 9 . 8 5  9 9 9 5 . 1 1  7 1 9 . 7 3  1 0 0 0 0  7 1 9 . 7 3 1 0 0 1 2 . 5 9  

1 0 0 1 9 . 3 7  7 1 9 . 8 1 0 0 2 9 . 6 7  7 2 7 . 0 2  1 0 0 3 2 7 2 8 . 4 1 4 4  1 0 0 3 4 . 9  7 3 0 . 1 5 1 0 0 5 0 . 6 7  
1 0 0 6 8 . 6 2  7 3 1 . 3 6 1 0 0 8 9 . 0 4  7 3 1 . 4 1 0 1 0 8 . 0 6  7 3 1 . 6 7 1 0 1 1 3 . 1 9  7 3 1 . 3 8 1 0 1 1 8 . 2 3  
10139 .73  731 .7210150 .73  7 3 1 . 6 1 0 1 8 3 . 6 4  7 3 1 . 7 1 0 1 9 5 . 7 8  7 3 1 . 6 3 1 0 2 0 4 . 8 1  
1 0 2 1 8 . 1 9  7 3 3 . 9  1 0 2 3 5 . 8  734 .110240 .73  7 3 4 . 3  1 0 2 9 3  7 3 4  1 0 3 0 0  

1 0 3 0 5 . 4  7 4 0  1 0 3 3 0 . 8  7 5 0  

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

9 3 2 0 . 2 2  .04  9 9 6 5 . 3 9  .045  1 0 0 3 2  . 0 4  

Bank Sta: Left Right Coeff Contr. Expan 
9965.39  1 0 0 3 2  .3  .5  

Ineffective Flow n m =  1 
Sta L Sta R Elev Permanent 

8 8 8  F 

Downstream Deck/Roadway Coordinates 
.- 

Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 
8895 7 5 4 . 0 3  9 0 9 7  7 5 3 . 8 5  9 3 0 1  7 5 3 . 7 6  
9509  7 5 3 . 4  9 7 1 9  7 5 3 . 2 6  9965  752 .9  

1 0 0 0 0  7 5 2 . 8 8  1 0 2 1 1  7 5 2 . 8 3  10222 .95  7 5 2 . 7  745  
10297 .05  7 5 2 . 7  745  1 0 4 5 7  752 .62  1 2 0 0 0  7 5 2 . 3  

Elev 
7 2 7 . 3 8  
7 2 8 . 3 5  
7 2 8 . 2 3  

Downstream Bridge Cross Section Data 

a 



station Elevation Data nun= 5 5  
Sta Elev Sta Elev Sta 

9 4 0 0  7 2 4 . 7  9 4 1 8 . 5 6  724 .75  9470 .55  
9589 .58  7 2 6 . 1  9 6 0 7 . 4 3  726 .12  9 6 3 1 . 3 5  
9 6 7 4 . 5 7  7 2 5 . 7  9 6 8 5 . 2 1  7 2 5 . 5 8  9 6 9 7 . 9 5  

9740 .2  7 2 3 . 7  9 7 4 9 . 5 3  722 .27  9756 .22  
9 7 9 7 . 3 9  7 2 4 . 4  9 8 1 0 . 5 8  7 2 4 . 5 6  9 8 2 3 . 9 1  
9 8 5 6 . 4 8  726 .2  9874 .06  7 2 6 . 5 3  9884 .25  
9 9 4 2 . 7 7  726 .3  9953 .08  7 2 6 . 4 3  9 9 6 7 . 0 2  
9 9 8 6 . 3 1  7 1 8 . 1  9996 .49  7 1 8 . 0 8 1 0 0 0 6 . 9 7  

1 0 0 4 9 . 2 7  727 .210089 .05  7 2 7 . 4 4 1 0 1 0 6 . 5 9  
1 0 2 0 3 . 1 3  727 .410213 .77  7 2 7 . 7 5 1 0 2 2 1 . 4 7  
1 0 5 3 1 . 1 7  7 3 2 1 0 5 8 6 . 4 7  73410632.37  

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

9 4 0 0  . 0 4  9 9 6 7 . 0 2  .04510027 .33  . 0 4  

Elev 
725.93  
725 .42  

7 2 3 . 8  
723 .97  
726 .07  
7 2 6 . 3 9  
7 2 3 . 0 3  
7 2 7 . 3 3  
7 2 7 . 4 4  

7 3 0  
7 4 0  

Upstream Embanlanent side slope - - .5  horiz. to 1 . 0  vertical 
Downstream Embanlanent side slope - . .5 horiz. to 1 . 0  vertical 
Maximum allowable submergence for weir flow = . 9 5  
Elevation at which weir flow begins - - 
Energy head used in spillway design - - 
Spillway height used in design - - 
Weir crest shape = Broad Crested 

Number of Bridge Coefficient Sets = 1 

0 LOW Flow Methods and Data 
Energy 

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 

Number of Culverts = 1 

Culvert Name Shape Rise Span 
Culvert # 1  BOX 1 0  1 0  
FHWA Chart # 1 1  Skewed headwall; Chamfered or beveled Inlet 
FHWA Scale # 2  - Headwall skewed 3 0  deg.; inlet edges chamfered 3 / 4  inch 
Solution Criteria = Highest U.S. EG 
Culvert Uostrm Dist Lenath n Value Entrance Loss Coef Exit Loss Coef 

Number of Barrels = 3 
Upstream Elevation = 7 1 9 . 7 3  
Centerline Stations 

Sta. Sta. Sta. 
9 9 8 9  1 0 0 0 0  1 0 0 1 1  

Downstream Elevation = 7 1 8 . 9 7  
Centerline Stations 

Sta. Sta. Sta. 
9989 1 0 0 0 0  1 0 0 1 1  

Multiple Opening Stagnation Limits 

Upstream Downstream 



a Opening Type Sta. Left Sta. Right Sta. Left Sta. Right 

Culvert Group 8895 10100 8895 10100 
Conveyance 10100 12000 10100 12000 

CROSS SECTION RIVER: RIVER-1 
REACH: Reach-l RS: 1.452 

INPUT 
Description: Ineff. flow based on allowable expansion 
station EI 

Sta 
9400 

9589.58 
9674.57 
9740.2 
9797.39 
9856.48 
9942.77 
9986.31 
10049.27 
10203.13 
10531.17 

Levation Data 
Elev 

725.93 
725.42 
723.8 
723.97 
726.07 

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 
9400 .04 9967.02 .04510027.33 .04 

Bank Sta: Left Right Lengths: Left Channel Right coeff Contr. Expan. 
9967.0210027.33 530 533.28 530 .3 .5 

Ineffective Flow nun= 2 
Sta L Sta R Elev Pennanent 

888 F 

0 F 

CROSS SECTION RIVER: RIVER-1 
REACH: Reach-l RS: 1.351 

INPUT 
Description: Ineff. flow based on allowable expansion 
station Elevation Data 

Elev 
723.57 
725.58 
722.21 
720.81 
720.09 
718.92 
720.1 
722.64 
716.61 
721.54 
722.02 

720 

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 
9325 .04 9970.09 .04510030.52 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9970.0910030.52 80 79.2 80 .1 .3 

Ineffective Flow nun= 2 
Sta L Sta R Elev Permanent 

888 F 
888 F 

CROSS SECTION RIVER: RIVER-1 



REACH: Reach-] RS: 1 . 3 3 6  

INPUT 
Descri~tion: Ineff. flow based on allowable expansion 
station Elevation Data nun= 7 9  

Sta 
9 0 0 0  

9 1 4 2 . 9 1  
9235 .95  
9269 .02  
9 3 7 5 . 8 8  
9476 .09  

9596 .2  
9 7 7 2 . 4 1  

9956 .3  
9989 .04  

1 0 0 1 9 . 7 3  
lnnQR 19 

Elev 
7 2 3 . 4 6  
7 2 2 . 1 6  
7 2 3 . 4 1  
7 2 4 . 7 3  
7 2 4 . 9 1  
7 2 5 . 8 1  
7 2 6 . 7 1  
7 2 7 . 0 8  

7 1 6 . 9  

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

9 0 0 0  . 0 4  9973 .82  . 0 4 5 1 0 0 1 9 . 1 2  . 0 4  

~ a n k  Sta: Left Right Lengths: Left Channel Right 
9973.8210019 .12  8 5  8 4 . 4 8  8 5  

Ineffective Flow num= 2 
sta L Sta R Elev Permanent 

888 F 
888 F 

Coeff Contr. Expan. 
. 3  . 5  

BRIDGE RIVER: RIVER-] 
REACH: Reach-l RS: 1.333  

INPUT 
Description: 
Distance from Upstream XS = 1 0  
DeckIRoadway Width - . 3 1  
Weir Coefficient . . 2 . 6  

Uostream Deck/Roadway Coordinates 
nun= 7 
sta Hi cord Lo Cord Sta Hi Cord Lo cord Sta 

8 7 8 4  7 2 5 . 8 5  9284  7 2 6 . 3 5  9983  
1 0 0 0 0  7 2 8 . 8 8  7 2 4 . 3 8  1 0 0 1 7  7 2 8 . 8 8  7 2 4 . 3 8  1 0 3 6 2  
1 0 6 5 0  7 3 0 . 5  

Hi Cord LO Cord 
7 2 8 . 8 8  7 2 4 . 3 8  
7 3 0 . 4 7  

Upstream Bridge Cross Section Data 
Station Elevation Data n m =  7 9  

Sta Elev Sta Elev Sta 
9 0 0 0  723 .8  9 0 2 9 . 5  723 .3  9 0 5 2 . 4 6  

9 1 4 2 . 9 1  723 .3  9160 .94  7 2 3 . 5 4  9172 .92  
9235 .95  723 .3  9242 .48  7 2 3 . 3 8  9245 .34  
9269 .02  723 .7  9 3 3 2 . 4  7 2 4 . 1 9  9339 .59  
9375 .88  724 .9  9389 .55  724.88 9 4 3 1 . 5  
9476 .09  7 2 5 . 1  9477 .13  7 2 5 . 1 5  9 4 9 9 . 4 2  

9596 .2  725 .9  9621 .57  7 2 6 . 2  9 6 4 8 . 9 5  
9 7 7 2 . 4 1  726 .8  9821 .27  726 .79  9 8 6 8 . 9 1  

9956 .3  7 2 7 . 1  9966 .64  727 .49  9 9 7 3 . 8 2  
9 9 8 9 . 0 4  7 1 6 . 4 1 0 0 1 1 . 9 6  7 1 6 . 4 5 1 0 0 1 6 . 9 7  

1 0 0 1 9 . 7 3  7 2 7 . 8 1 0 0 2 6 . 1 3  7 2 6 . 6 3 1 0 0 4 8 . 5 4  
1 0 0 9 8 . 1 9  72810120.84  7 2 8 . 1 7 1 0 1 4 5 . 2 5  
1 0 1 8 8 . 9 2  7 2 5 . 7  1 0 1 8 9 . 5  728 .4510191 .43  
1 0 2 0 6 . 1 7  7 2 2 . 7 1 0 2 1 9 . 3 1  711 .03  1 0 2 2 0 . 3  
1 0 2 7 0 . 0 6  708 .910277 .22  712 .1810291 .97  
1 0 3 0 1 . 7 3  7 2 6 1 0 3 0 6 . 3 3  72810414.33  

Manning's n Values n m =  3 
Sta n Val Sta n Val Sti 

Elev Sta 
723.4  9 0 6 2 . 2 9  

7 2 3 . 5 1  9 1 7 9 . 8 4  
7 2 3 . 1 8  9 2 5 0 . 2 2  
7 2 4 . 2 1  9 3 5 4 . 8 2  
7 2 5 . 0 1  9 4 4 0 . 1 6  
7 2 5 . 4 4  9522 .19  
7 2 6 . 4 3  9 7 0 9 . 8 1  
7 2 6 . 8 9  9 9 1 3 . 0 1  
7 2 6 . 7 6  9979 .56  

716 .5  1 0 0 1 8 . 4  
7 2 7 . 2 8 1 0 0 5 2 . 2 9  
7 2 8 . 2 6 1 0 1 6 8 . 2 1  
7 2 8 . 5 5 1 0 1 9 3 . 6 1  
710 .2510224 .84  
722 .8810292 .73  

72810576.63  

Elev Sta Elev 
7 2 3 . 3 5  9 1 3 4 . 2 9  7 2 3 . 4 6  
7 2 2 . 7 6  9226 .37  722 .16  
7 2 3 . 3 5  9259 .34  7 2 3 . 4 1  
7 2 4 . 6 6  9366 .88  7 2 4 . 7 3  
7 2 5 . 1 2  9452 .73  7 2 4 . 9 1  
7 2 5 . 6 4  9569 .56  7 2 5 . 8 1  
7 2 6 . 4 9  9 7 4 9 . 3  7 2 6 . 7 1  

7 2 6 . 9  9 9 3 5 . 2 8  7 2 7 . 0 8  
7 1 6 . 5 5  9 9 8 1 . 2 6  7 1 6 . 9  
7 1 6 . 7 1 1 0 0 1 9 . 1 2  7 2 6 . 0 4  
7 2 7 . 4 5 1 0 0 7 5 . 6 5  7 2 7 . 8 8  
7 2 8 . 7 6 1 0 1 8 0 . 7 9  728 .52  
7 2 5 . 1 4 1 0 1 9 4 . 5 3  722 .92  
7 0 9 . 7 2 1 0 2 2 5 . 9 2  7 0 9  
7 2 2 . 9 3 1 0 2 9 8 . 3 3  7 2 4  

7 3 0  

n Val 



- 
Bank Sta: Left Right Coeff Contr. Expan. 

9 9 7 3 . 8 2 1 0 0 1 9 . 1 2  . 3  .5  
Ineffective Flow num= 2 

Sta L Sta R Elev Permanent 
8 8 8  F 
8 8 8  F 

Downstream Deck/Roadway Coordinates 
num= 7 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

8784 7 2 5 . 8 5  9284  726 .35  9983 7 2 8 . 8 8  7 2 4 . 3 8  
1 0 0 0 0  7 2 8 . 8 8  7 2 4 . 3 8  1 0 0 1 7  7 2 8 . 8 8  7 2 4 . 3 8  1 0 3 6 2  7 3 0 . 4 7  
1 0 6 5 0  7 3 0 . 5  

Downstream Bridge Cross Section Data 
Station Elevation Data n m =  2 1  

Sta Elev sta Elev Sta Elev Sta Elev Sta Elev 
9 4 2 5  7 2 0  9 7 7 7  7 2 0  9 8 7 5  7 2 2  9926  7 2 3  9 9 6 1  7 2 2 . 5  
9 9 7 3  7 1 6 . 8  9 9 9 0  7 1 6 . 4  1 0 0 0 0  7 1 6 . 5  1 0 0 2 3  7 1 6 . 5 5  1 0 0 2 7  7 1 7  

1 0 0 2 7 . 1  7 2 3  1 0 2 2 7  7 2 3 . 2 5  1 0 2 3 0  7 2 0  1 0 2 4 2 . 2  7 1 0  1 0 2 4 4 . 8  7 0 8  
1 0 2 9 7 . 8  7 0 8  1 0 2 9 9 . 9  7 1 0  1 0 3 0 9 . 9  7 2 0  1 0 3 1 4 . 4  7 2 4  1 0 4 5 4 . 9  7 2 6  
1 0 7 7 7 . 5  7 2 8  

Manning's n Values num= 3 
Sta n Val sta n Val Sta n Val 

9425 . 0 4  9 9 6 1  , 0 4 5  1 0 0 2 7 . 1  .04  

Bank Sta: Left Right Coeff Contr. Expan. 
9 9 6 1  1 0 0 2 7 . 1  .3 . 5  

Ineffective Flow n u =  2 
Sta L Sta E Elev Permanent 

8 8 8  F 
8 8 8  F 

Upstream Embanlanent side slope - - 2 horiz. to 1 . 0  vertical 
Downstream Embankment side slope - - 2 horiz. to 1 . 0  vertical 
Maximum allowable suhnergence for weir flow = . 9 5  
Elevation at which weir flow begins - - 
Energy head used in spillway design - - 
Spillway height used in design - - 
Weir crest shape = sroad Crested 

Number of Piers = 1 

Pier Data 
Pier Station Upstream= 1 0 0 0 0  Downstream= 1 0 0 0 0  
Upstream num= 2 

Width Elev Width Elev 
2 7 1 6 . 8 5  2 7 2 4 . 3 8  

Downstream num= 2 
Width Elev W~dth Elev 

2 7 1 6 . 8 5  2 7 2 4 . 3 8  

Number of Bridge Coefficient Sets = 1 

Low Flow Methods and Data 
Energy 
Momentum Cd = 2 
Yarnell KVal = .9  

Selected Low Flow Methods = Highest Energy Answer 

High Flow Method 
Pressure and Weir flow 

Submerged Inlet Cd - - 
Submerged Inlet + Outlet Cd = .8  
Max Low Cord - . 

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 

CROSS SECTION RIVER: RIVER-1 
REACH: Reach-l RS: 1 . 3 2 0  

INPUT 
Description: Ineff. flow based on allowable expansion 
Station Elevation Data nun= 2 1  

Sta Elev Sta Elev Sta Elev Sta Elev Sta 
9 4 2 5  7 2 0  9 7 7 7  7 2 0  9 8 7 5  7 2 2  9926 7 2 3  9 9 6 1  
9973 7 1 6 . 8  9990  7 1 6 . 4  1 0 0 0 0  7 1 6 . 5  1 0 0 2 3  7 1 6 . 5 5  1 0 0 2 7  

1 0 0 2 7 . 1  7 2 3  1 0 2 2 7  '723.25 1 0 2 3 0  7 2 0  1 0 2 4 2 . 2  7 1 0  1 0 2 4 4 . 8  
1 0 2 9 7 . 8  7 0 8  1 0 2 9 9 . 9  7 1 0  1 0 3 0 9 . 9  7 2 0  1 0 3 1 4 . 4  7 2 4  1 0 4 5 4 . 9  
1 0 7 7 7 . 5  7 2 8  

Elev 
7 2 2 . 5  

7 1 7  
7 0 8  
7 2 6  

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

9 4 2 5  . 0 4  9 9 6 1  . 0 4 5  1 0 0 2 7 . 1  . 0 4  

CROSS SECTION RIVER: RIVER-] 
REACH: Reach-l RS: 1 . 3 0 6  

INPUT 
Description: Ineff. flow based on allowable expansion 
Station Elevation Data num= 2 8  

Sta Elev 
9472 

Sta Elev Sta Elev Sta Elev Sta 
7 2 0  9 5 8 2  718  9 6 9 2  7 1 8  9 8 2 5  7 1 8  9913 

9920 7 2 0 . 5 4  9 9 3 2  '720.9 9936  7 2 2  9943 724  9 9 5 6  
9 9 7 4 . 5  724  9983 717  9990 7 1 6 . 9  9 9 9 5  7 1 6 . 8 5  1 0 0 0 0  

1 0 0 2 2  7 1 6 . 9  1 0 0 2 2 . 1  7 2 2 . 3  1 0 0 2 8  722  1 0 1 6 8  724  1 0 1 7 3 . 5  
1 0 1 8 4 . 7  720  1 0 2 0 6 . 1  7 1 0  1 0 2 5 7  7 1 0  1 0 2 6 3 . 8  720  1 0 2 7 0 . 6  
1 0 2 8 2 . 3  724  1 0 2 8 8  7 2 6  1 0 4 2 2 . 5  7 2 6  

E l e v  
720  

7 2 4 . 5  
7 1 6 . 8 5  

7 2 2  
722  

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

9472 . 0 4  9 9 7 4 . 5  . 0 4 5  1 0 0 2 2 . 1  . 0 4  

BRIDGE RIVER:  RIVER-1 
REACH: Reach-l RS: 1 . 2 9 8  

INPUT 
Description: 
Distance from Upstream XS = 2 8  
DecklRoadway Width 4 4  
Weir Coefficient - - 2 . 6  
UDstream DeckIRoadwav Coordinates 

nun= 1 0  
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord La Cord 

8624 7 2 0 . 9  8 9 1 5  7 2 1 . 2  9166  7 2 1 . 9  
9 5 8 5  7 2 2 . 6  9 8 8 1  7 2 3 . 1  9 9 7 1 . 5 5  7 2 3 . 5 6  7 2 1 . 8 3  

1 0 0 0 0  7 2 3 . 7  7 2 1 . 8 3 1 0 0 2 8 . 5 5  7 2 3 . 8 4  7 2 1 . 8 3  1 0 2 9 7  7 2 5 . 1  
1 0 6 2 5  7 2 6 . 1 5  

Upstream Bridge Cross Section Data 

0 



Station Elevation Data nun= 2 8 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

9 4 7 2  7 2 0  9 5 8 2  7 1 8  9692  7 1 8  9 8 2 5  7 1 8  9913  7 2 0  
9920  7 2 0 . 5 4  9 9 3 2  7 2 0 . 9  9936  7 2 2  9943  7 2 4  9956  7 2 4 . 5  

9 9 7 4 . 5  7 2 4  9 9 8 3  7 1 7  9 9 9 0  7 1 6 . 9  9 9 9 5  716 .85  1 0 0 0 0  7 1 6 . 8 5  
1 0 0 2 2  7 1 6 . 9  1 0 0 2 2 . 1  722 .3  1 0 0 2 8  7 2 2  1 0 1 6 8  7 2 4  1 0 1 7 3 . 5  7 2 2  

1 0 1 8 4 . 7  7 2 0  1 0 2 0 6 . 1  7 1 0  1 0 2 5 7  7 1 0  1 0 2 6 3 . 8  7 2 0  1 0 2 7 0 . 6  7 2 2  
1 0 2 8 2 . 3  7 2 4  1 0 2 8 8  7 2 6  1 0 4 2 2 . 5  7 2 6  

Manning's n Values n u =  3 
Sta n Val Sta n Val sta n val 

9 4 7 2  . 0 4  9 9 7 4 . 5  . 0 4 5  1 0 0 2 2 . 1  .04  

Downstream Deck/Roadway Coordinates 
n,,m= 10 ... . . 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

8 6 2 4  7 2 0 . 9  8 9 1 5  7 2 1 . 2  9166  721 .9  
9 5 8 5  7 2 2 . 6  9 8 8 1  7 2 3 . 1  9 9 7 1 . 5 5  7 2 3 . 5 6  7 2 1 . 8 3  

1 0 0 0 0  7 2 3 . 7  7 2 1 . 8 3 1 0 0 2 8 . 5 5  723 .84  7 2 1 . 8 3  1 0 2 9 7  7 2 5 . 1  
1 0 6 2 5  7 2 6 . 1 5  

Downstream Bridge Cross Section Data 
Station Elevation Data nun= 5 1  

Sta Elev Sta Elev Sta Elev Sta 
9421.23  7 1 8 . 5  9 4 4 0 . 5 1  7 1 8 . 2 6  9 4 5 7 . 5  719 .26  9473 .52  
9532 .72  7 1 8 . 5  9551 .89  7 1 9 . 0 5  9583 .34  7 1 9 . 0 4  9 6 1 7 . 2 8  
9680 .49  7 2 2 . 4  9686 .92  7 2 2 . 9 1  9 7 3 0 . 5 7  722 .7  9 7 4 1 . 0 1  
9 7 6 5 . 3 1  7 2 1 . 6  9767 .83  7 2 1 . 6 4  9812 .76  7 2 1 . 6  9 8 4 6 . 8 3  
9867 .05  7 2 2  9 8 8 9 . 7 4  7 2 1 . 6 9  9 9 0 7 . 5 9  721 .8  9 9 1 8 . 5  
9 9 3 0 . 7 2  722 .3  9943 .07  7 2 2 . 0 1  9945 .07  721 .4  9962 .88  
1 0 0 1 1 . 6  7 1 6 . 2 1 0 0 1 8 . 2 6  7 1 6 . 4 2 1 0 0 3 0 . 6 1  7 1 7 . 0 8 1 0 0 4 3 . 2 9  

1 0 0 7 0 . 2 6  7 2 3 . 2 1 0 0 9 8 . 2 2  7 2 3 . 5 2 1 0 1 1 7 . 4 5  723 .8810151 .48  
1 0 1 6 7 . 0 3  7 2 4 . 3 1 0 1 9 3 . 6 8  7 2 4 . 6 9 1 0 2 1 4 . 9 6  7 2 4 . 7 8 1 0 2 4 1 . 7 7  
1 0 2 6 4 . 6 6  7 1 4 . 9 1 0 2 7 7 . 8 5  708 .9510282 .22  7 0 8 . 6 8 1 0 3 1 6 . 4 3  
1 0 3 4 5 . 7 5  7 2 4 . 3  

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

9421.23  .04  9943 .07  .04510056 .99  . 0 4  

Elev 
7 1 8 . 4 7  
7 2 0 . 7 5  
7 2 2 . 1 2  
7 2 2 . 0 1  
7 2 2 . 3 3  
7 1 6 . 4 8  
7 2 2 . 9 5  
7 2 4 . 2 4  
724 .93  
7 0 7 . 7 6  

Upstream Embankment side slope - . 0 horiz. t o  1 . 0  vertical 
Downstream Embanhent side slope - - 0 horiz. t o  1 . 0  vertical 
Maximum allowable submergence for weir flow = .95  
Elevation at which weir flow begins - - 
Energy head used in spillway design - - 
Spillway height used in design - . 
Weir crest shape = Broad Crested 

Number of Piers = 2 

Pier Data 
Pier Station Upstream= 9988.95  Downstream= 9988.95  
Upstream n m =  2 

Width Elev Width Elev 
1 7 1 6  1 7 2 1 . 8 3  

Downstream n m =  2 
Width Elev Width Elev 



Pier Data 
Pier Station Upstream=10011.05 Downstream=10011.05 
upstream num= 2 

Width Elev Width Elev 
1 716 1 721.83 

Downstream nun= 2 
Width Elev Width Elev 

I 716 1 721.83 

Number of Bridge Coefficient Sets = 1 

Low Flow Methods and Data 
Energy 
Momentum Cd = 2 
Yarnell KVal = .09 

selected Low Flow Methods = Highest Energy Answer 

High Flow Method 
Pressure and Weir flow 

snhmeraed Inlet Cd - - 
d - ~ 

Submerged Inlet + Outlet Cd = .8 
Max Low Cord - - 

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 

CROSS SECTION RIVER: RIVER-1 
REACH: Reach-l RS: 1.283 

INPUT 
Description: 
Station Elevation Data 

Elev Sta 
719.26 9473.52 
719.04 9617.28 
722.7 9741.01 
721.6 9846.83 
721.8 9918.5 
721.4 9962.88 
717.0810043.29 
723.8810151.48 
724.7810241.77 
708.6810316.43 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

9421.23 .04 9943.07 .04510056.99 .04 

Elev Sta 
719.12 9491.75 
719.16 9665.99 
722.14 9743.99 
722.22 9851.37 
721.98 9924.27 
716.93 10000 
721.9310056.99 
724.0410156.69 
725.0510246.11 
707.6410328.74 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
9943.0710056.99 280 385.44 420 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Permanent 

888 F 
888 F 

CROSS SECTION RIVER: RIVER-1 
REACH: Reach-l RS: 1.210 

INPUT 
Description: 
Station Elevation Data num= 22 

Sta Elev Sta Elev Sta Elev Sta Elev Sta 
8430.6 750 8450 740 8474.5 730 8499.3 722 8558.2 
8577.3 720 8594.1 722 8605.1 722.8 8836.9 722.6 9091.3 

Elev 
718.47 
720.75 
722.12 
722.01 
722.33 
716.48 
722.95 
724.24 
724.93 
707.76 

Elev 
720 

722.8 



Manning's n Values n u =  5 
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 

8 4 3 0 . 6  . 0 4  8 6 0 5 . 1  . 0 2 4  9 8 5 4 . 7  .04  9 9 7 0 . 4  , 0 4 5  1 0 0 3 0 . 9  .04  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9 9 7 0 . 4  1 0 0 3 0 . 9  0  0  0 .1 . 3  

SUMMARY OF MANNING'S N VALUES 

Reach River Sta 

.035  

.035  
,035  
,035  
,035  

Bridge 
,035 
, 0 3 5  
, 0 4 5  
, 0 4 5  
, 0 4 5  
.045  
. 0 4  5 
, 0 4 5  
,045  
, 0 4 5  
, 0 4 5  
- 0 4 5  

.045  
Culvert 

.045  
. 0 4  
. 0 4  

Culvert 
. 0 4  
.04  
.04  

Mu1 t Open 
.04  
.04  
.04  

Bridge 
.04  
.04  

Bridge 
.04  
. 0 4  

SUMMARY OF REACH LENGTHS 

River: RIVER-1 

Reach River Sta. Left Channel Right 



Reach-l 
Reach-l 
Reach-l 
Reach-l 
Reach-l 
Reach-l 
Reach-l 
Reach-l 
Reach-l 
Reach-1 
Reach-l 
Reach-l 
Reach-l 
Reach-l 
Reach-l 
Reach-l 
Reach-l 
Reach-l 
Reach-l 
Reach-l 
Reach-1 
Reach-l 
Reach- 1 
Reach-l 
Reach-l 
Reach-l 
Reach-l 
Reach-l 
Reach-1 
Reach-l 
Reach-l 
Reach-l 
Reach-l 
Reach-1 

500 
Bridge 

500 
500  
480  
480  
5 0 0  
450  
490  
4 8 0  
6 3 0  
490 
500 
410 
460 
2 0 0  

Culvert 
5 0 0  
450  
2 0 0  

Culvert 
3 9 0  

45 .22  
400  

Mult Open 
530 

8 0  
85 

Bridge 
75 

1 2 0  
Bridge 

2 8 0  
0 

SUMMARY OF CONTRACTION AND EXI'ANSION COEFFICIENTS 
River: RIVER-1 

Reach River Sta. Contr. Expan 

.1 

. 3  
Bridge 

. 3  

Culvert 
. 6  
.1 
. 3  

Culvert 
. 3  
.1 



. 3  

.1 

. 3  
Bridge 

.3 

. 3  
Bridge 

. 3  

.1 

Profile Output Table - Standard Table 1 

Reach River Sta Q Total Min Ch El 
Vel Chnl Flow Area Top Width Froude W Chl 

icfs) ift) 
(ft/s) (sq f t l  (ft) 

Reach-l 3.248 Bridge 

W.S. Elev 

ift) 

Crit w.S. E.G.  lev E.G. slope 

(ft) ift) (ftlft) 



Reach-l 2.030 
0.31 4662.10 1593.52 
Reach- 1 2.030 

0.37 3711.36 610.00 

Reach- 1 1.952 
0.30 4875.94 1000.05 

Reach-l 1.734 
1.36 8779.02 954.47 
Reach- 1 1.734 

1.70 5959.77 447.77 

1350.00 
0 

1350.00 
0 

1350.00 
0 

1350.00 
0 

1350.00 
0 

1350.00 
0 

1350.00 
0 

1350.00 
0 

1350.00 
0 

1350.00 
0 

1350.00 
0 

1350.00 
0 

1350.00 
0 

1350.00 
0 

1350.00 
0 

1350.00 
0 

8870.00 
0 

8870.00 
0 

Culvert 

8960.00 
0 

8960.00 
0 

8960.00 
0 

8960.00 
0 

8960.00 
0 

8960.00 
0 

Culvert 

8960.00 
1 

8960.00 
1 

8960.00 



Reach-1 1.530 3250.00 719.73 731.61 725.71 731.93 
4.73 774.17 793.35 0 
neach-1 1.530 3250.00 719.73 732.31 725.71 732.55 

4.15 967.13 886.47 0 

Reach-l 1.528 Mult Open 

Bridge 

3250.00 716.40 725.17 721.65 725.25 
0 

3250.00 716.40 725.60 721.25 725.89 
0 

3250.00 716.85 725.18 718.51 725.21 
0 

3250.00 716.85 725.23 723.28 725.70 
0 

Bridge 

Profile Output Table - Standard Table 2 

Reach River Sta E.G. Elev W.S. Elev Vel Head 
Channel Q Right Top Width 

(ftl lft) (ft) 
(cfs) (cfsl (ftl 

Frctn Loss C & E Loss 

lft) lft) 

Q Left Q 

(cfs) 



Bridge 

7 6 7 . 4 4  

768.42 

2 .972 
10 .06  151.95  

2 .972 
G O .  00  



Culvert 

7 4 1 . 3 6  

7 4 1 . 5 7  

Culvert 

7 3 5 . 0 1  

7 3 5 . 3 6  

~ u l t  open 

7 2 9 . 0 8  

7 2 9 . 8 3  

Bridge 

7 2 5 . 2 5  

7 2 5 . 8 9  



I Reach-l 1.298 Bridge 

Profile Output Table - Encroachment 1 

Reach River Sta W.S. Elev Prof Delta WS E.G. Elev Top Wdth Act Q Left Q 
Channel Q Right Enc Sta L Ch Sta L Ch Sta R Enc Sta R 

(ftl (ftl (ftl (ftl (CfSI 
(cfsl ICfSI (£ti (ft) (ftl (ftl 

Reach-l 3.248 B R U  771.65 771.86 67.57 
1290.50 59.50 9961.00 10030.33 
Reach-l 3.248 B R U  772.07 0.42 772.25 67.34 

1286.57 63.44 9791.00 9961.00 10030.33 10546.00 

Reach-l 3.248 BR D 769.14 769.33 68.89 9.08 
991.26 349.66 9963.49 10016.88 
Reach-1 3.248 B R D  769.55 0.42 769.73 68.67 8.29 

987.92 353.79 9791.00 9963.49 10016.88 10546.00 



Culvert 



Culvert 

Mult Open 
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PROJECT DATA 
Project Title: Unnamed No. 2W (Hacker Diversion) 
Project File i WIDiv.prj 
Run Date and Time: 6/21/01 8:57:30 AM 

Project in English units 

Project Descriptioni 
study N-: Gila Bend Area Drainage Master Plan 

Study Contractors: 
Engineering and Environmental Consultants, Inc. and Premier Engineering 
Corporation 

source of Hydrologyr Gila Bend Area Floodplain Delineation 
Study (FCD 90-67) by Bburgess & Niple for PCDMC, March 1991 

source of 
Gila Bend Area Floodplain Delineation Study (FCD 90-67); new 

graphic mapping and survey by Cooper Aerial Mapping, Inc. 1999. 

FCD 
Contract number FCD 99-18 
Datum: N D M  1929 

PLAN DATA 

Plan Titler Unnamed No. ZW (Hacker Div.) NI Meth 1 
Plan File : q:\99541\FEMA Submittal\Flodplain-Floo6ways HEC-RAS\Hacker Wash Diversion\HWDiv.pOS 

Geometry Titler Unnamed No. ZW (Hacker Div.) 
Geometry File r q:\99541\FEMA Submittal\Floodplain-Floodways HEC-R?.S\Ha~ker Wash Diversion\HWDiv.gOl 

Flow Title r Unnamed No. 2W (Hacker Div.) FW Meth 1 
Flow File : q:\99541\FEMA SuWttal\Floodplain-Floodwa~8 HEC-RAS\Hacker Wash Diversion\WIDiv.£02 

Plan Surnnary Infonnation: 
Munber ofr Cross Sections = 9 Mulitple openings = a 

culverts = 0 Inline Weirs = 0 
Bridges n 0 

Cconputational Infomtion 
water surface calculation tolerance = 0.01 
Critical depth calculaton tolerance = 0.01 
Maximum number of interations = 20 
Maximum difference tolerance = 0.3 
Flow tolerance factor = 0.001 

Computation Options 
Crrtical depth computed only where necessary 
Conveyance Calculation Method: At breaks in n values only 
Frlction : Slope Method8 Average Conveyance 

Computational Flow Regime, Subcritical Flow 

Encroachment Date 



~w.1 Conveyance = True 
Left Offset = 0 
~ i g h t  offset - 0 

River r River-1 Reach c Reach-1 
Profile Method Value1 Value2 

;:: 1 9840.03 10040.7 
1 9797 10034.8 

1.432 PF 2 1 9813.8 10097.9 
1.342 PF 2 1 9750 10094.8 
1.293 PF 2 1 9670 10170 
1.272 P F 2  1 9800 10240 
1.255 PF 2 1 9550 10400 
1.238 PF 2 1 9600 10480 
1.210 PF 2 1 9510 10500 

FLOW DATA 

Flow Title: unnamed No. 2W (Hacker Div.) FVI Meth 1 
Flow File r c1:\99541\FEWL Sukmittal\Floodplain-Floodways HEC-rULS\Hacker Wash Diversion\HWDiv.f02 

Flow Data (cfs) 

River Reach RS PF 1 PF 2 
Hacker DiversionReach-1 0.540 5570 5570 
Hacker DiversionReaoh-1 0.170 5540 5540 
Hacker DiversionReach-1 0.000 8700 8700 

Boundary Conditions 

River Reach Profile upstream Downstream 

Hacker Div~rSiOnReaoh-1 PF 1 Normal S = -004 Nonnal S = .004 
Hacker DiversionReach-1 PF 2 N o m l  S = .004 Known WS = 724.45 

a 
GEOMETRY DATA 

Geometry Title: Unnamed No. 2W (Hacker Div.) 
Geometry File : p1\99541\FEm Submittal\Flo~dplain-Floodways HEC-RAS\Hacker Wash Diversion\HWDiv.gOl 

CROSS SECTION RIVER: Hacker Diversion 
REACH2 Reach-1 RS: 0.540 

INPUT 
Description: cross section at aiversion C14A 
Station Elevation Data num= 10 

sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
8725.9 740 8731 738 8797.4 738 9052.3 736 9541.2 734 
9748.7 732 9923.5 730 10000 728 10040.7 730 10066.2 740 

Manning's n Values n m =  3 
sta n Val sta n Val Sta n Val 

8725.9 .035 9923.5 .045 10040.7 .035 

Bank Sta: Left Right Lengths: Left Channel xight Coeff Contr. Expan. 
9923.5 10040.7 480 488 488 .1 .3 

CROSS SECTION RIVER: Hacker Diversion 
 CHI ~each-1 RSI 0.449 

INPUT 
Description: 
Station Elevation Data num= 10 

sta Elev Sta Elev Sta Elev Sta Elev sta Elev 
8486.3 736 8667.9 734 9019.1 732 9404.1 732 9797 730 
9993.2 728 10000 728 10006.8 728 10034.8 730 10061.7 740 

sing's n values num- 3 
Sta n Val Sta n Val Sts n Val 

8486.3 .035 9797 .04510034.8 .035 

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



CROSS SECTION RIVER2 Hacker Diversion 
REACHZ Reach-1 RSr 0.364 

riptionr 
Elevation Data nun= 9 

sta  lev sea Elev sta  lev Sta 
8706 736 9030 734 9194.5 732 9384.1 

10000 726.8 10097.9 728 10114.6 730 10139.8 

 lev sta 
730 9813.8 
740 

Elev 
728 

Manning's n Values num= 3 
Sta n Val Sta n Val sta n Val 

8706 .035 9813.8 .045 10097.9 .035 

sa* sta: Left Right Lengths: Left Channel Right 
9813.8 10097.9 475 475 475 

Coeff Contr. 
.1 

CROSS SECTION RIVER: Hacker Diversion 
RWLCHi Reach-1 RSx 0.268 

INPUT 
oescriptionr 
Station Elevation Data num- 14 

Sta Elev Sta Elev Sta  lev Sta 
8416 732 8637.4 730 8739.6 728.6 8982.7 

9288.1 728 9505.3 726 9916 724.25 9974.7 
10090.3 724 10094.8 726 10103.6 730 10124.3 

Elev Sta 
730 9056 
724 10000 
740 

Elev 
730 

723.75 

Manning's n values nun= 3 
Sta n Val sta n Val Sta n Val 
8416 .035 9916 .045 10094.8 .035 

sank sta: Left Right Lengths: Left Channel Right 
9916 10094.8 800 260 260 

Ineffective Flow num= 1 
sta L Sta R Elev Permanent 

Cosff Contr. 
.1 

F 

RIVER: aacker Diversion 
K&H~ Reach-1 RS: 0.219 

INPUT 
Description: 
Station Elevation Data n u =  22 

sta Elev Sta Elev Sta Elev Sta 
8573 728.5 8920 724 9103.06 723.7 9187.23 

9384.17 724 9456 720 9498 719.8 9552 
9726 724 9833 724.5 9954 724 9982 

10033 720.8 10087 722 10114 724 10210 
10243 730 10260 740 

Elev Sta 
724 9283 
720 9601 
722 10000 
726 10238 

Elev 
724.4 
722 
721 
728 

Manning's n Values n u -  3 
Sta n Val Sta n Val sta n val 
8573 .035 9954 .045 10114 .035 

Bank Sta: Left Right Lengths: Left Charnel Right 
9954 10114 110 110 110 

Coeff Contr. 
.I 

CROSS SECTION RIVER: Hacker Diversion 
REACH, Reach-1 RS: 0.170 

INPUT 
Description: X-section along RIR at CllB 
Station Elevation Data n u =  10 

sta  lev sta  lev sta  lev sta 
8343 728.43 8840 728.22 9344 727.06 9846 

10239 725.95 10247 724 10253 724 10261 

Elev sta 
726.21 10000 

730 10268 

Elev 
726.11 

740 

Manning's n Values num- 3 
Sta n Val Sta n Val Sta n Val 
8343 .035 10239 .045 10261 .035 

sta: Left Right Lengths: Left Channel Right 
10239 10261 90 90 90 

Cosff Contr. 
.1 

CROSS SECTION RIVER,, Hacker Diversion 



INPUT 
Descriptionr 
Station Elevation Data nun- 15 - - - - Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 
8700 .035 9544.7 .045 10247.4 .035 

Bank star Left Right Lengths: Left Channel Right 
9544.7 10247.4 90 90 90 

Ineffective Flow nun= 2 
Sta L sta R Elev Permanent 

888 F 
888 F 

CROSS SECTION RIVER2 Hacker Diversion 
REACH: Reach-1 RS: 0.029 

INPUT 
Description: 
station Elevation Data num= 11 

sta Elev Sta Elev Sta Elev Sta 
7949.3 728 8939.1 724 9427 722 9853 
10144.4 721.2 10394.3 721.9 10669.1 722 10817.1 
11530.4 725.1 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

7949.3 .035 9427 .045 10394.3 .035 

Bank Eta: Left Right Lengths: Left Channel Right 
9427 10394.3 150 150 150 

Ineffective Flow num- 1 
@ta L R Elev Permanent 

CROSS SECTION RIVER: Hacker Diversion 
REACH, Reach-1 RS: 0.000 

INPUT 
Descriptionl Same x-sect. at Hacker Wash 
Station Elevation Data num- 23 

Sta Elev Sta Elev Sta Elev Sta 
9330.6 750 9350 740 9374.5 730 9399.3 
9477.3 720 9494.1 722 9505.1 722.8 9736.9 
10000 722.8 10235.8 722.7 10550.2 723.1 10709.5 

10771.4 720 10870.4 720 10885 715 10915.3 
10943.4 724 11060.7 726 11111.2 728 

Coeff Contr. 
.I 

Elev Sta 
720.9 10000 
722.6 11112.8 

coeff contr. 
.1 

 lev Sta 
722 9458.2 

722.6 9991.3 
723.3 10754.7 
715 10930.9 

Elev 
721.05 
723.1 

Elev 
720 

722.8 
722 
720 

Manning's n Values nun= 5 
Sta n Val sta n Val Sta n Val Sta n Val Sta n Val 

9330.6 .04 9505.1 .024 10754.7 .04 10870.4 .047 10930.9 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9736.9 10235.8 0 0 0 .I .3 

SOZllWtY OF MANNING'S N VXUES 

River:Hacker Diversion 

Reach River Sta. nl n2 n3 n4 n5 



Y OF REACH LENQTHS 

err Hacker Diversion 

Channel Right Reach River Sta. 

m Y  OF CONTRACTION AND EXPANSION COEFFICIENTS 
Riveri Hacker Diversion 

 each River Sta. contr. 

- 
Profile Output Table - standard Table 1 
Reach River Sta Q Total 

F l w  Area Top Width Froude # Chl 
(cfs) 

csa ft) (ft) 

Min Ch El 

(ft) 

W.S. Elev 

(ft) 

Crit W.S. 

(ft) 

E.G. Elev 

(ft) 

E.G. Slope 

(ftlft) 

Vel Chnl 

(ftls) 



profile Output Table - Standard Table 2 
Reach River Sta E.C. Elev W.S. Elev Vel Head Frctn Loss C & E Loss Q Left Q Channel 

Q Right Top Width 
(ft) (ft) (ft) (ft) (ft) (cfs) (CfS) 

(CfS) (ft) 

Profile Output Table - Encroachment 1 

Reach River Sta W.S. E l m  Prof Delta WS E.G. Elev Top Wdth Act Q Left Q Chamel Q 
t Enc Sta L Ch Sta L Ch Sta R Enc Sta R 

(ft) (ft) (ft) (ft) (CfS) (CfS) 
(ft) (ft) (ft) 





HEC-RAS Version 3.0.1 Mar 2001 
U.S. Anny corp of Engineers 
Hydrologic Engineering Center 
609 Second street, Suite D 

Davis, California 95616-4687 
(916) 756-1104 

X XXXXXXX XXXX XMO( XX XXXX 
x X x X X X X X X  X 

X X X X X X X X X 
X X X X X X X  X X X 
X XXXXXXX XXXX X X X  X X X K X X  

PROJECT DATA 
Project Title: Gila Bend Canal Wash 
Project File i GBCwash.prj 
Run Date and Time: 6/21/01 8t10:13 ?.M 

Project in English units 

Project Description: 
study ~ame: Gila Bend Area Drainage Master Plan 

study contractors: 
Engineering and Environmental Consultants, Inc. and Premier Engineering 
Corporation 

source of Hydrology: Gila Bend Area Floodplain Delineation 
Study (FCD 90-67) by Bburgess & Niple for FCDMC, March 1991 

source of 
surveyr Gila Bend Area Floodplain Delineation Study (FCD 93-67)? new 

0 ographic mapping and survey by Cooper Aerial Mapping, Inc. 1999. 
FCD 
Contract number FCD 99-18 
Datum: NGVD 1929 

PLAN DATA 

Plan Title: Gila Bend Canal Wash, EW Method 1 
Plan Pile i ~:\99541\FEMA S~bmittal\Floodplain-Floodway8 HEC-RAS\Gils Bend Canal Waeh\GBCWash.p02 

Geometry Titles Gila Bend Canal Wash 
Geometry File : ~:\99541\FEMA SubTLttal\Floodplain-Floodways HEC-RAS\Gila Bend Canal 

Wash\GBCwash.gOl 

Flow Title r Gila Bend Canal Wash, FW Meth 1 
Flow File : ~:\99541\FEMA SubTLttal\Floodplain-Floodways HEC-RAS\Gila Bend Canal 

Wash\GBCwash.fOl 

Plan Summary Information: 
Number of: Cross Sections - 14 Mulitple Openings = 0 

culverts = 0 Inline Weirs = 0 
Bridges = 0 

C-utational Tnfonnation 
Water surface calculation tolerance - 0.01 
Critical depth calculaton tolerance = 0.01 
Maximum number of interations = 20 
Maximum difference tolerance = 0.3 
Flow tolerance factor = 0.001 

utatlon Options . :  Crxt~cal depth computed only where necessary 
Conveyance Calculation Method: At breaks in n values only 
Friction Slope Method, Average Conveyance 
Computational Flow Regime: Subcritical Flom 



Encroachment Data 
E w a l  Conveyance - True 
Left Offset 0 
Right Offset = 0 a-mr - RIK3R-1 Reach = Reach-1 

Profile Method value1 Value2 
1.143 PF 2 1 9700 10070 
1.052 P F 2  1 9700 10030 
0.974 P F 2  1 9700 10055 
0.902 P F Z  1 9700 10065 
0.835 P F 2  1 9750 10065 
0.773 PF 2 1 9750 10070 
0.689 PP 2 1 9700 10070 
0.620 PP 2 1 9650 10070 
0.546 PF 2 1 9650 10070 
0.478 PP 2 1 9650 10060 
0.375 PF 2 1 9650 10060 
0.270 PF 2 1 9625 10060 
0.172 PF 2 1 9550 10060 
0.069 P F 2  1 9350 10060 

FLOW DATA 

Flow Title* Gila Bend Canal Wash, FW Meth 1 
o low File r q:\99541\FEMA sulmnittal\~loodplain-Floodways HEC-RAS\Gila Bend Canal Wash\GBCwash.f01 

Flow Data (cfs) 

River Reach RS PF 1 PF 2 
RIVER-1 Reach-1 1.143 3380 3380 
RIVER-1 Reach-1 1.052 3100 3100 
RIVER-1 Reach-1 0.974 3090 3090 
RIVER-1 Reach-1 0.835 3040 3040 
RIVER-1 Reach-1 0.773 2890 2890 a IMR-1 Reach-1 0.689 2600 2600 
IVER-1 Reach-1 0.620 2200 2200 

RIVER-1 Reach-1 0.546 1650 1650 
RIVER-1 Reach-1 0.478 1570 1570 
RIVER-1 Reach-1 0.375 1530 1530 
RIVER-1 Reach-1 0.270 1310 1310 
RIVER-1 Reach-1 0.172 1080 1080 
RIVER-1 Reach-1 0.069 1040 1040 

Boundary Conditions 

River Reach Prof ile u~stream Downstream 

RIVER-1 Reach-1 PF 1 N O m l  S = .001 Known WS = 744.4 
RIVER-1 Reach-1 PF 2 N o m l  S = .001 Known WS = 745.15 

GEOMETRY DATA 

G e m t r y  Title: Gila Bend Canal Wash 
Geometry File : ~[:\99541\FF.MA Submittal\Floodglain-Floodways HEC-RAS\Gila Bend Canal Wash\GBCwash.gOl 

CROSS SECTION RIVER3 RIWR-1 
REACHz Rea~h-1 RS: 1.143 

INPUT 
Description: 
Station Elevation Data num= 40 

sta Elev sea  lev Sta Elev Sta  lev Sta  lev 
81594.23 747 8744.8 746.56 8785.4 746.32 8829.17 746.1 8859.71 745.92 

0.77 745.7 8938.19 745.61 8976.83 745.41 9016.06 745.27 9059.08 745.43 
745 9130.26 744.94 9201.47 744.91 9243.52 744.9 9306.16 744.76 

0.34 744.7 9404 744.46 9470.51 744.26 9503.56 744.07 9529.95 744.02 
9568.11 744 9593.97 743.99 9607.53 744.12 9620.74 744.16 9686.1 744.02 
9718.83 744 9781.98 743.97 9818.7 743.75 9847.51 743.65 9886.85 743.7 
9912.66 743.7 9922.87 743.83 9967.4 743.72 9989 743.7310024.21 743.8L 



10043.49 743.910069.71 74410070.79 744.2810098.25 744.1410129.89 743.89 

Manning,~ n Values n m a  3 
Sta n Val Sta n Val sta n val 

8694.23 .a45 9922.87 .03510070.79 .035 

~k sta: Left ~ight Lengths, Left Channel ~ight CoeZf Contr. Expan. 
9922.8710070.79 480 480.48 480 .1 .3 

Ineffective Blow num= 1 
Sta L Sta R Elev Permanent 

888 F 

CROSS SECTION RIVER, RIVER-1 
RWLCHs Reach-1 RS: 1.052 

INPUT 
Descriptions 
station Elevation Data nun- 37 

sta Elev Sta Elev Sta Elev Sta zlev Sta Elev 
8728.48 746 9013.48 744 9028.23 743.88 9103.6 743.53 9178.97 742.98 
9184.78 742.97 9254.7 742.5 9329.7 742.01 9391.16 741.72 9405.07 741.63 

9447 741.58 9472.33 741.4 9480.44 741.11 9491.9 741.2 9516.95 741.01 
9577.79 740.71 9631.18 740.3 9673.07 740.01 9706.54 739.87 9733.97 739.81 
9781.91 739.62 9802.54 739.5 9857.28 739.18 9871.1 739.07 9932.65 738.45 
9966.49 736.99 9974.55 737.3 9987.08 736.9810000.63 736.9310020.41 742.01 

10040.91 743.28 10045.3 744.110053.93 739.3910075.86 739.3910083.11 743.18 
10085.51 743.9410101.66 743.1 

Manning's n Values num- 3 
sea n Val Sta n Val Sta n Val 

8728.48 .045 9932.65 .03510020.41 .035 

sank star Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9932.6510020.41 410 411.84 410 .1 .3 

Ineffective Plow nun= 1 
Sta L Sta R Elev Permanent 

888 B 

OSS SECTION 0 RIVER: RIVER-1 
H: Reach-1 RS: 0.974 

INPUT 
Description: 
Station Elevation Data num- 49 

sta Elev Sta Elev Sta  lev Sta Elev Sta Elev 
8787.56 746 8804 746.01 8818.93 745.9 8833.01 745.87 8880.38 745.4 
8899.41 745.3 8959.66 745.16 8968.29 745.11 9042.5 744.87 9115.81 744.78 
9126.32 744.7 9191.19 744.19 9244.19 744.28 9266.57 744.19 9293.97 744.18 
9341.95 743.9 9377.79 743.62 9417.33 743.26 9431.12 743.02 9451.33 742.77 
9482.74 742.6 9550.9 742.09 9570.84 741.9 9646.7 741.58 9671.54 741.6 
9684.71 741.7 9711.02 741.31 9770.25 741.15 9797.74 741.1 9857.69 740.78 
9868.54 740.7 9881.08 740.39 9924.25 739.69 9928.87 739.71 9971.84 737.24 
9976.77 736.9 9985.11 737.56 9994.94 736.6810007.57 736.9310015.33 738.73 
10033.68 743.110049.76 743.4510054.76 744.5310059.58 741.6310064.06 738.72 
10084.64 738.710096.17 744.2810105.74 744.0610113.73 744.05 

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

8787.56 .045 9924.25 .03510033.68 .035 

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9924.2510033.68 380 380.16 380 .1 .3 

Ineffective Flow nun= I 
Sta L sea R Elev Pe-nent 

888 F 

CROSS SECTION RIVER: RIVER-1 
REACH2 Reach-l RS: 0.902 

INPUT 
Description* 
Station Elevation Data n m =  41 

*.r:: Elev Sta Elev sta Elev Sta Elev Sta  lev 
746 8596.09 745.69 8677.91 745.03 8702.22 745.05 8746.56 744.5 

28.73 744.1 8972.27 743.1 9026.15 742.91 9072.52 742.62 9122.74 742.28 
9133.94 742.3 9172.5 742.16 9235.94 741.64 9305 741.24 9348.44 741.13 
9399.35 741 9423.68 740.95 9498.91 740.34 9507.93 740.23 9572.14 740.17 
9579.66 740.1 9648.82 739.53 9726.19 739.25 9799.85 738.7 9807.89 738.C 



C nning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

d555.53 .045 9950.32 .03510035.31 .035 

~ a &  star Left Right Lengths: Left Channel Right 
9950.3210035.31 355 353.76 355 

Ineffective Flow num= 1 
sta L sta R Elev P e m n e n t  

888 F 

Cosff Contr. 
.I 

CROSS SECTION RIVER: RIVER-1 
W E I  Reaah-1 RS: 0.835 

INPUT 
Description: 
station Elevation Data n u =  38 

Sta Elev Sta Elev Sta Elev Sta 
9090.28 746 9170.28 744 9192.34 743.52 9268.14 
9342.97 742.75 9415.61 743.5 9438.38 742.98 9483.64 
9529.12 742.49 9559.15 742.3 9583.33 742.19 9609.23 
9665.15 741.93 9720.35 741.5 9733.81 741.33 9778.32 
9857.07 740.55 9875.94 740.5 9936 739.86 9949.64 
9989.53 737.85 9998.95 737.6 10016.6 737.4410017.51 

Elav Sta 
742.67 9280.57 
742.8 9519.12 

742.06 9645.97 
741.01 9792.57 
739.68 9984.89 
737.510025.86 

738.7210101.39 

Elev 
742.64 

Wmning's n Values n m =  3 
sea n Val Sta n Val Sta n Val 

9090.28 .045 9949.64 .035 10036.9 .035 

Bank Sta: Left Right Lengths: Left Channel Right 
9949.64 10036.9 330 327.36 330 

~neffective Blow n m =  1 

Coeff Contr. 
.1 

- 
CROSS SECTION RIVER: RIVER-1 
REACH% Reach-1 RS: 0.773 

Station Elevation Data num= 37 
Sta Elev Sta Elev sta Elev Sta 

8744.28 746 9004.28 744 9013.05 743.95 9038.73 
9114.16 743.25 9155.02 743.1 9189.58 742.85 9239.48 

 lev Sta 
743.79 9070.55 
742.49 9265.01 
741.08 9566.72 

Elev 
743.51 
742.37 
740.53 

Wm~ing's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

8744.28 .045 9985 .03510042.75 .035 

Bank Sta: Left Right Lengths: Left Channel Right 
998510042.75 445 443.52 445 

Ineffective Flow n m =  1 
sta L Sta R Elev Pemnent 

888 F 

Coeff Contr. 
.1 

CROSS SECTION RIVER: RIVER-I 
REACHt Reach-1 Rs: 0.689 

INPUT 
Descriptioni 

ion Elevation Data n m =  34 
Sta Elev Sta Elev Sta Elev sta 

746 9147.53 744 9192.82 743.62 9196.91 
9267.23 743.56 9287.14 743.4 9342.55 743.2 9370.15 
9453.16 742.01 9493.19 741.6 9568.51 741.18 9619.18 
9652.52 740.71 9673.47 740.6 9719.16 740.48 9785.2 

Elev Sta 
743.53 9262.7 
742.91 9417.87 
740.98 9643.84 
740.37 9794.48 

Elev 



K a ~ i n g ' s  n Values num= 3 
Sta n Val Eta n Val Sta n Val 

147.53 .045 9984.43 .03510038.88 .035 

Bank Sta! Left Right Lengths: Left Channel 
9984.4310038.88 365 364.72 

Ineffective Flow nun- 1 
Sta L sta R Elev Permanent 

888 F 

Right 
3 65 

Coeff Contr. 
.1 

CROSS SECTION RIVER: RIVER-] 
REACH: Reach-1 RS: 0.620 

INPUT 
nsscri~tion: 
Station Elevation Data 

Sta Elev sta 
8490.24 746 8790.24 
8988.48 743.21 9032 

n u =  53 
Elev Sta 
744 8881.02 
743 9062.63 

742.1 9161.33 
741.9 9279.58 
741 9367.49 

740.3 9517.43 
739.8 9755.77 
738.8 9937.88 
737.710013.35 

 lev sea 
743.68 8903.23 
742.51 9097.77 
742.12 9182.98 
741.42 9306.69 

EleV sta 
743.54 8956.51 
742.32 9107.49 
742.34 9207.51 
741.19 9326.77 
740.75 9445.07 
740.1 9560.43 
739.38 9841.02 
738.29 9987.72 
739.4310034.12 
738.7210106.46 

Elev 
743.41 
742.56 
741.85 
741.29 
740.47 
739.95 
738.91 
736.83 
742.14 
743.47 

Manning's n Values nun- 3 
Sta n Val Sta n Val Sta n Val 

8490.24 .045 9937.88 .03510034.12 .035 

Bank star Left Right Lengthsi Left Chamel Right 
9937.8810034.12 390 390.72 390 

0 ffective Flow num= 1 
sta L Sta R Elev Permanent 

888 F 

Coeff Contr. 
.I 

CROSS SECTXON RIVER: RIVER-1 
REACH* Reaoh-1 RS: 0.546 

INPUT 
Descriptionr 
Station Elevation Data nun- 21 

Sta Elev sta  lev sta  lev Sta 
8847.51 746 9097.51 743.9 9207.57 743.75 9220.65 
9399.39 742.59 9434.73 742.3 9631.81 741.76 9666.68 
9924.19 739.79 9996.74 738.6 10010.6 739.110034.17 

Elev Sta 
743.66 9242.1 
741.58 9833.51 
741.5410049.46 
738.31 10100 

Elev 
743.78 
740.83 
743.19 
743.94 

Manning's n Values nun- 3 
Sta n Val Sta n Val Sta n Val 

8847.51 .045 9833.51 .03510049.46 .035 

Bank stai Left Right Lengths: Left Channel Right 
9833.5110049.46 360 359.04 360 

Coeff Contr. 
.1 

Ineffective Flow n u =  1 
Sta L Sta R Elev Permanent 

888 F 

CROSS SECTION RIVERI RIVER-] 
REACH, Reach-1 RSr 0.478 

INPUT 
Descriptioni 
Station Elevation Data num- 32 

Sta Elev sta  lev sta  lev Sta 
2.72 744.5 9208 744.52 9294.09 743.78 9332.87 

743 9422.48 743.01 9463.13 742.91 9475.71 

Elev Sta 
743.52 9360.81 



Manning's n Values n m -  3 - 
sta nval Sta n Val Sta n val 

192.72 .045 9919.21 .03510063.53 .035 

_,nk star Left Right Lengthsr Left Channel Right 
9919.2110063.53 545 543.84 545 

Coeff Contr. 
.1 

Ineffective Flow num. 1 
sta L Sta R Elev Permanent 

888 F 

CROSS SECTION RIVERi RIVER-1 
REACH: Reach-1 RS: 0.375 

INPUT 
Deecriptionr 
station Elevation Data n u w  21 

Sta Elev Sta Elev Sta Elev sta 
9192.42 744.7 9195.63 744.64 9337.3 743.05 9398.34 
9601.04 741.9 9617.6 741.92 9735.04 741.08 9803.75 
9984.07 740.510009.92 739.3810036.17 742.2410047.02 
10064.62 74310069.06 740.3210071.89 738.3 10090.5 
10109.4 742.9 

Elev sta 
742.84 9511.3 
740.82 9927.13 
743.4910057.25 
738.310098.51 

Elev 
742.52 
740.49 
743.03 
743.23 

~lanning's n Values n m -  3 
Sta n Val Sta n Val Sta n Val 

9192.42 .045 9984.07 .03510047.02 .035 

Bank sta; Left Right Lengths: Left Charnel Right 
9984.0710047.02 555 554.4 555 

Ineffective Flow n m =  1 
Sta L Sta R Elev Permanent 

888 F 

Coeff Contr. 
.1 

CROSS SECTION RIVER: RIVER-1 
REACxi Reach-1 RSI 0.270 

cription: * 
station Elevation Data nun= 18 

sea Elev Sta Elev Sta Elev sta 
9214.61 744.3 9299.66 743.76 9466.78 743.19 9506.92 
9687.03 742 9714.18 741.8 9818.47 741.05 9944.29 
10000 739.910009.04 739.8 10040.2 743.5710056.31 

10083.3 738.310091.25 743.2610101.38 743.42 

Elev sta 
742.85 9587.19 
740.58 9971.58 
743.1810065.46 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

9214.61 .045 9944.29 .035 10040.2 .035 

Bank star Left Right Lengthsr Left Channel 
9944.29 10040.2 515 517.44 

Ineffective Flow nun= 1 
sta L sta R Elev Permanent 

888 F 

Right 
5 15 

Coeff Contr. 
.1 

CROSS SECTION RIVER3 RIVER-1 
REACH: Reach-1 RS: 0.172 

INPUT 
Descriotion: 
station Elevation Data num- 28 

Sta Elev Sta Elev Sta Elev sea 
9200.34 745.2 9252.25 744.86 9298.68 744.36 9352.79 
9387.86 744.8 9422.22 743.54 9500.03 743.34 9527.15 

 lev sta 
745.11 9372.87 
743.29 9544.49 
742.57 9857.17 
738.98 9997.46 
740.4510061.91 

Elev 
745.33 
743.36 

ing's n Values n u w  3 
Sta n Val sta n Val Sta n Val 

.045 9965.34 .03510052.07 .035 

Bank Star Left Right Lengths: Left Channel Right 
9965.3410052.07 530 534.84 530 

Cosff Contr. 
.1 



Ineffective Flow num= 1 
Sta L Sta R Elev Pe-nent 

888 P 

PUT 
Descriptionr 
Station Elevation Data num. 32 

sta Elev Sta Elev sta  lev Sta Elev Sta Elev 
8855.79 746 8871.75 745.78 8997.19 742.32 9061.23 740.04 9163.13 739.63 
9259.39 737.2 9426.88 735.6 9428.48 735.63 9440.77 735.21 9542.59 735.21 
9551.59 735 9561.9 735.21 9663.37 735.21 9706.39 741.62 9712.5 742.59 
9716.63 742.6 9813.84 743.11 9908.18 742.4 9942.88 741.86 9953.83 742.2 
9984.04 739.4 9992.38 738.610027.34 743.61 10041 743.3110044.38 743.31 

Manning's n Values num- 3 
sta n Val sta n Val Sta n Val 

8855.79 .045 9953.83 .03510027.34 .035 

esnk sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9953.8310027.34 0 0 0 .1 .3 

Ineffective Flow num= 2 
St. L sta R Elev Permanent 

888 F 
888 F 

SUMMARY OF IbANNING'S N VALUES 

Raach River sta. nl n2 n3 

SUMMARY OF REACH LENGTHS 

River: RIVER-1 

Reach River sta. Left Channel Right 



SUmlARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
Rivera RIVER-1 

Reach River Sta. Contr. Expan. 

Profile Output Table - Standard Table I 

Reach River Sta Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope 
plow Area Top Width Froude # Chl 

(CfS) (ft) (ft) (ft) (ft) (ftlft) 
(sa ft) (ft) 

Ye1 Chnl 

(ft/s) 



Profile Output Table - Standard Table 2 
Reach River Sta E.G. Elev 

Q Right Top width 
(ft) 

(CfS) (St) 

Vel Head Frctn Loss C & E Loss 

(ft) (ft) (ft) 

Q Left Q Channel 

(CfS) (CfSI 

W.S. Elev 

(ft) 



Profile Output Table - Encroachment 1 
Reach River Sta W.S. Elev Prof Delta WS E.G. Elev Top Wdth Act Q Left Q Channel Q 

night Enc Sta L Ch Sta L Ch Sta R Enc Sta R 
(ft) (ftl (ft) (ft) (cfsl (CfS) 

(CfSl (ftl (ft) ( f i t )  (ft) 





HEC-RAS Version 3.0.1 Mar 2001 
U.S. Anny Corp of Engineers 

Hflrologic Engineering Center 
609 Second Street, Suite D 

Davis, California 95616-4687 
(916) 756-1104 

X  XXXXMOt 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  X X X X X X X  XXXXXX XXXX 
X  X  X  X  X  X  X  X  X 
X  X  X X  X  X X  X  X X  
X XxKxxxx XXXX X  X X  X x x x x x  

PROJECT DATA 
Project Titlei Quilotosa Wash 
Project File : Quilotosal.prj 
Run Date and Time: 10/30/02 1:57:09 PM 

Project in English units 

Project Des~ription: 
Study N-r Gila Bend Area Drainage Master Plen 

study contractorsz 
Engineering and Environmental Consultants, Inc. and Premier Engineering 
Corporation 

Source of Hflrolow: Gila Bend Area Floodplain Delineation 
Study (FCD 90-67) by Bburgess & Niple for FCDMC, March 1991 

- 
Source of 
Survey: Gila Bend Area Floodplain Delineation Study (FCD 90-67); new 
Topographic mapping and survey ky  Cooper Aerial Mapping, Inc. 1999. 

FCD 
Contract number FCD 99-18 
Datum: NGVD 1929 

PLAN DATA 

Plan Titler Quilotosa wash, EW Meth 1 
Plan File : q1\99541A\HEC-RAS\Qui10tosa\Quilotosal.p03 

~eometry Title: Quilotosa Wash 
Geometry File : q:\99541A\HEC-RAS\Quilot0sa\Quilot0sal.g02 

Flow Title : Quilotosa Wash, EW Meth 1 
Flow File : q: \99541A\HEC-RAS\Qui lotosa\Qui loto~al . fOI  

Plan Summary Information: 
Number of: Cross Sections = 39 Mulitple Openings = 2 

Culverts = 0 Inline Weirs = 0 
Bridges = 0 

ComRutational Infonnetion 
Water surface calculation tolerance = 0.01 
Critical depth caloulaton tolerance = 0.01 
m i m u m  number of interations = 20 
Maximum differenae tolerance = 0.3 
Flow tolerance factor = 0.001 



Computation options 
Critical depth c-uted only where necessary 
Conveyance Calculation Method: At breaks in n values only 
Friction Slope Methods Average Conveyance 
Computational Flow Regime: Subcritical Flow 

Encroachment Data 
~ q u a 1  conveyance - True 
s eft offset - 0 
Right Offset a 0 

River = Quilotosa Reach = Reach-l 
RS Profile Method Value1 Value2 
6.084 PF 2 1 9988.25 11075 
5.993 PF 2 1 9983.5 11180 
5.907 PF 2 1 9995 11255 
5.841 PF 2 1 9992.75 11230 
5.749 PF 2 1 9958.5 11175 
5.663 P F 2  1 9990.3 11000 
5.569 PF 2 1 9984 11100 
5.480 PF 2 1 9990 11600 

River = ouilotosa Reach = Reach-4 - 
RS Profile 
4.414 PF 2 
4.399 PF 2 
4.386 PF 2 

method Valuel value2 
1 9150 10850 
1 9150 10850 
1 9641.58 10450 

River = Ouilotosa (west) Reach = Reach-3 - 
RS Profile 
5.379 PF 2 
5.289 PF 2 
5.203 PF 2 

River m Quilotosa 
RS Profile 
5.372 PF 2 
5.269 P F 2  
5.186 PF 2 
5.099 PF 2 
4.980 PF 2 
4.870 PF 2 
4.770 PF 2 
4.673 PF 2 

method Valuel Value2 
1 9480 10050 
1 9225 10050 

(east Reach = Reach-2 
method Valuel Value2 

1 9840 10115 
1 9820 10090 
1 9890 10175 
1 9850 10200 
1 9840 10130 
1 9830 10170 
1 9850 10130 
1 9460 10150 

FLOW DATA 

Flow Title: Quilotosa Wash, FDI meth 1 
Flow File r q~\99541A\HEC-RAS\Qui10tosa\puilotosal.f01 



Profile Upstream 

Normal S = .0037 
Nonnal S = .0037 

Known 

Flow Data (cfs) 

River Reach 
Quilotosa Reach-1 
Quilotosa Reach-4 
Quilotosa Reach-4 
Quilotosa (eastReach-2 
Quilotosa (weat)Reach-3 

Boundary Conditions 

River Reach 
Downstream 

Quilotosa Reach-1 
Quilotosa Reaoh-1 
Quilotosa Reach-4 

K n m  W8 = 0 
Quilotosa Reach-4 

WS E 718.21 

GEOEETRY DATA 

Geametry Title: Quilotosa Wash 
Geometry File : q:\99541A\HEC-PAS\QuilotO~a\Quilotosal.~02 

Reach Connection Table 

River Reach Upstream Boundary Downstream Boundary 

Quilotosa Reach-1 JCTl 
Quilotosa Reach-4 J C T ~  
Quilotosa (east Reaoh-2 JCTl JCTZ 
puilotosa (west) Reech-3 JCTl JCTZ 

JUNCTION INPORMATION 

Name2 JCTl 
Description: 
Energy computation Xethod 

Length across Junction Tributary 
River Reach River Reach Length Angle 

Quilotoaa Reach-I to puilotosa (west)Reach-3 533.28 
Quilotosa Reach-1 to Quilotosa (eastneach-2 568.1 

Namer JCTZ 
Description: 
Energy computation Method 

Length across Junction Tributary 
River Reach River Reach 

Quilotosa (west)Reach-3 to Quilotoaa Reach-4 
Quilotosa (eastReach-2 to Quilotosa Reach-4 

CROSS SECTION RIVER: Quilotosa 
REACH: Reach-1 RS: 6.084 

INPUT 
D~s~ription: 
Station Elevation Data num= 67 

Sta Elev Sta Elev sta Elev Sta Elev Sta Elev 
9663.14 789.62 9694.67 788.12 9721.44 788.36 9746.28 788.6 9761.03 788.66 
9791.48 787.48 9845.31 787.39 9871.56 786.56 9904.21 785.9 9974.49 784.24 
9982.08782.8427 9987.58 781.83 9993.83 78L6110014.~378~832610023.24 783.8: 

Length Angle 
332.64 
583.11 



Naming's n Values num= 3 
Sta n Val sta n Val sta n Val 

9663.14 .035 9982.08 ,0510014.13 .03 

Bank Star Left Right Lengths, Left Channel Right Coeef Contr. Expan. 
9982.0810014.13 480 480.48 475 .I .3 

Ineffective Plow nun= 2 
Sta L Sta R Elev Permanent 

888 F 
888 P 

CROSS SECTION RIVER: Quilotosa 
REACH: Reach-1 RS: 5.993 

INPUT 
Description3 
Station Elevation Data num= 69 

Sta Elev sta Elev sta  lev Sta Elev sta  lev 
9781.17 787.03 9822.32 785.07 9853.9 783.67 9911.09 781.4 9917.52 781.33 
9930.41 781.37 9948.09 781.21 9974.4 780.86 9976.48780.5398 9992.98 778 
10007.29 779.6610015.73780.5563 10016.8 780.6710067.26 780.81 10113.8 780.91 
10121.23 781.1 10210.1 780.9310216.15 780.8910302.71 780.8110316.68 780.77 

Ua~ing's n Values nun= 3 
Sta n Val Sta n Val sta n val 

9781.17 .035 9976.48 .0510015.73 .03 

Bank Sta: Left night Lengths: Left Channel Right coeff Contr. Expan. 
9976.4810015.73 450 454.08 450 .1 .3 

Ineffective Flow nun= 1 
Sta L Sta R Elev Permanent 

888 F 

CROSS SECTION RIVER: Quilotosa 
REACH8 Reach-1 RS: 5.907 

INPUT 
Description: 
Station Elevation Data nun= 75 

Sta Elev Sta Elev Sta  lev Sta Elev sta  lev 
9812.59 785.38 9826.61 784.9 9840.56 784.53 9873 784.63 9892.85 783.9 
9906.61 783.08 9936 781.8 9951.6 780.47 9966.52 780.63 9969.55 780.5 
9984.6 779.12 9995.19777.7699 9997.15 777.5210005.39 776.0910017.89777.7546 

10025.74 778.810118.67 77910167.23 779.1310255.85 779.2910299.95 778.05 
10307.14 778.1210340.37 778.310361.24 778.5410416.88 778.6610453.35 778.49 
10459.05 778.59 10481.1 778.210491.91 777.2610513.42 777.1510516.43 777.21 



Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

9812.59 .035 9995.19 .0510017.89 .03 

Bank Star Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9995.1910017.89 350 348.48 370 .1 .3 

Ineffective Flow num- 1 
Sta L Sta R Elev Permanent 

888 F 

CROSS SECTION RIVER: Quilotosa 
REACH: Reach-1 RS: 5.841 

INPUT 
Deecri??tionr - - ~ ~  - - - ~  
Station Elevation Data num= 72 

Sta Elev sta  lev sta 
9661.12 783.27 9670.55 783.24 9678.63 

Elev sta 
783.68 9707 
781.89 9884.45 
775.0110004.897 

Elev Sta 
784.26 9758.24 

Elev 
785.4 
782.3 
778.31 
776.56 
774.77 
775.03 
774.51 
774.2 
772.66 
774.58 
774.03 
775.44 
773.21 
775.45 

Manning's n Values nun= 3 
sea n Val Sta n Val Sta n Val 

9661.12 .035 9974.18 .05 10017.6 .03 

Bank Star Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9974.18 10017.6 480 485.76 480 .1 .3 

Ineffective Flow n m =  1 
sta, L Sta R Elev Pemnent 

888 F 

CROSS SECTION RIVER: Quilotosa 
REACHt Reach-1 RS: 5.749 

INPUT 
Descriptionr 
Station Elevation Data n m =  47 

Sta Elev sta Elev sta 
9760.8 779.27 9816.83 779.6 9824.81 
9954.75 774.93 9965.69 774.6 9974.74 

10013.83 772.5310017.02 772.2910042.18 
10079.27 774.3510124.34 774.4610144.44 
10322.58 774.1410359.42 773.8310396.59 

Elev Sta. Elev Sta Elev 
779.75 9867.98 778.53 9893.89 777.35 
774.12 9975.52774.073710002.21 772.49 
772.910051.02774.062710053.28 774.36 
774.4610158.06 774.5 10302.4 774.26 
773.74 10467.5 773.610528.41 773.36 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9760.8 .035 9975.52 .0510051.02 .03 



Bank sta: Left Right Lengths, Left Channel Right Coeff Contr. Expan. 
9975.5210051.02 460 454.08 460 .I .3 

Ineffective Flow num= 1 
Sta L Sta R Elev Pemnent 

888 F 

CROSS SECTION RIVER: Quiloto~a 
REACH: Reach-1 RSI 5.663 

INPUT 
Description: 
Station Elevation Data 

sta Elev Sta 
9817.84 774.35 9888.36 
9982.07 772.73 9987.227 
10048.75 772.5910073.47 
10121.31 772.0810155.67 
10214.8 771.210264.06 

10540.09 769.68 10578.7 
10679.31 770.410711.95 
11044.38 770.6911061.19 
11250.36 769.5411291.28 
11432.34 768.6611453.25 

n m =  52 
Elev sta  lev sta 

773.65 9895.05 773.6 9908.92 
71.6862 9996.92 769.7210009.925 
772.5510082.54 771.410095.51 
771.6910178.42 771.6510191.33 

77110368.08 770.19 10412.4 
769.6610596.96 769.1210608.37 

Elev sta 
772.95 9916.6 

'71.647510014.32 
769.9410112.93 
770.9310199.97 
769.8610440.18 
769.3510616.54 

Elev 

Manning's n Values num= 3 
Sta n Val sta n Val sta n val 

9817.84 .035 9987.22 .0510009.92 .03 

Bank Sta: Left Right Lengthsr Left Channel Right Coeff Contr. Expan. 
9987.2210009.92 500 496.32 480 .I . 3  

Ineffective Flow nun= 1 
Sta L Sta R Elev Permanent 

888 F 

CROSS SECTION RIVER: Quilotosa 
REACHz Reach-1 RS: 5.569 

INPUT 
Description: 
Station Elevation Data 

Sta Elev sta 
9888.68 771.2 9928.65 
9998.98 765.8210013.69 

10125.51 768.2110141.53 
10214.22 767.6710225.19 
10304.85 766.76 10334.8 
10425.68 765.4910450.55 
10541.79 767.7610719.81 
11134.83 767.8111139.49 

num= 43 
E l m  Sta Elev Sta Elev Sta Elev 
770.1 9980.98 768.89 9982.98768.4929 9989.19 767.26 
767.810017.28768.472310022.34 769.4210060.49 769 
767.7310154.64 768.910184.86 768.2710206.28 767.7 
767.4510246.88 768.410287.82 766.99 10298 766.59 
767.28 10343 767.710401.48 767.1710416.66 766.19 

Manning's n Values n u =  3 
Sta n Val Sta n Val sea n Val 

9888.68 .035 9982.98 .0510017.28 .03 

Bank sta: Left Right Lengths, Left Channel Right Coeff Contr. Expan. 
9982.9810017.28 470.49 469.92 470.49 .I .3 

Ineffective Flaw num= 1 
Sta L sta R Elev Permanent 

888 F 

CROSS SECTION RIVER: PuilotoSa 
REACH: Reach-1 RS: 5.480 

INPUT 
Descriptions 
Station Elevation Data nun= 48 

Sta Elev Sta Elev sta Elev Sta Elev sta  lev 
9901.17 766.11 9926.79 766.14 9948.27 766.12 9963.48 766.19 9971.49 766.1: 



IbeMingrs n Values nun- 3 

Bank stai Left Right Lengths: Left Channel Right Coeff Contr. Expsn 
9992.110026.87 550 533.28 500 .1 .3 

Ineffective Flow nun= 1 
Sta L Sta R Elev Permanent 

888 F 

CROSS SECTION RIVER: Quilotosa 
REACH: Reach-4 RS: 4.414 

INPUT 
Description: Concrete overshoot, at Gila Bend canal 
Station Elevation Data n W =  25 

Sta Elev Sta Elev Sta Elev sta  lev Sta Elev 

m m i n g r s  n Values nun= 3 
Sta n Val sta n Val Sta n Val 
8048 .024 9964.8 .Ole 10037 .024 

Bank Star Left Right Lengths, Left Channel Right Coeff Contr. Expan. 
9964.8 10037 80 79.2 80 .3 .5 

Ineffective Flow num= 2 
Sta L Sta R Elev Permanent 

888 F 
888 F 

CROSS SECTION RIVER: Quilotosa 
REACHz Reach-4 RS: 4.399 

INPUT 
Description: Dl8 side of concrete overshoot 
Station Elevation Data num= 25 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
8048 742.22 8257 743.44 8458 742.19 8666 742.12 8868 742.27 
9072 742.59 9277 742.9 9478 742.7 9682 742.81 9851 742.86 
9963 744.59 9964.8743.5251 9983.5 732.46 10000 732.8 10016.5 733.08 

10037 743.5 10144 742.73 10309 742.89 10512 743.09 10723 742.62 
10930 742.29 11141 742.61 11349 742.79 11553 742.71 11757 743.02 

Manning's n Values num= 3 
sea n Val Sta n Val Sta n Val 
8048 .024 9964.8 .018 10037 .024 

Bank Star Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9964.8 10037 120 68.64 120 .3 .5 

Ineffective Flow num= 2 
Sta L Sta R Elev Permanent 

888 F 
888 F 

CROSS SECTION RIVER2 Quilotosa 
REXCH: ~each-4 RSI 4.386 



INPUT 
Descriptioni 
Station Elevation Data 

Sta Elev Sta 
8378.88 739.7 8399.22 
8516.38 738.5 8522.2 
8651.33 737.5 8707.05 
8844.6 736.3 8924.2 

9111.43 737.9 9158.72 
9383.8 739.2 9418.44 

nun- 74 
Elev Sta 

738.33 8412.44 
738.69 8558.84 
736.96 8748.79 
736.68 8969.22 
737.58 9201.15 
738.86 9432.88 
738.33 9654.8 
737.17 9809.78 
734.63 9925.61 
733.1510016.07 
736.0210133.48 
736.8310341.59 

Elev Sta 
737.3 8432.48 

Elev sta  lev 
735.93 8475.48 737.29 
737.92 8623.32 737.65 
736.26 8822.06 736.2 
736.86 9033.59 737.05 
738.48 9291.81 738.53 
738.58 9483.19 738.33 
738.1 9714.23 737.61 

Manning's n Values nun- 3 
Sta n Val Sta n Val sta n Val 

8378.88 .03 9856.41 .0410104.38 .035 

sank stai Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9856.4110104.38 516 506.88 450 .3 .5 

CROSS SECTION RIVER: Quilotosa 
REACH: Reach-4 RS: 4.290 

INPUT 
Description: 
station Elevation Data n u m  47 

Sta Elav Sta Elev Sta Elev Sta Elev sta  lev 
8361.78 736.1 8364.92 736.14 8459.74 735.42 8520 734.96 8543.31 734.73 
8562.8 734.7 8580.24 734.31 8735.54 732.52 8788.53 732.65 8952.99 732.6 

8993.22 732.6 9014.27 732.68 9141.41 734.07 9240.02 734.72 9384.3 734.32 
9439.45 734.4 9506.29 734.07 9557.5 733.97 9596.5 733.5 9691.49 733.51 
9734.13 733.6 9815.6 733 9919.24 734.06 9942.26 735.14 9946.15734.2973 
9968.43 729.47 9978.4 727.2 10000 727.6910019.65 728.1210057.25734.2678 
10060.81 734.85 10111 734.2210138.35 733.810182.99 733.7910284.58 733.63 
10336.24 733.8210438.67 734.5310520.17 735.310575.27 734.29 10781.7 734.36 
10795.94 734.2610823.23 733.7110965.64 735.111012.19 735.3511192.89 735.98 
11230.65 736.1611240.12 736.03 

Manning's n Values num- 3 
Ste n Val Sta n Val Sta n Val 

8361.78 .03 9946.15 .0410057.25 .035 

sank stai Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9946.1510057.25 447 469.92 438 .1 .3 

CROSS SECTION RIVER: Quilotoaa 
REACH, Reaah-4 RS: 4.201 

INPUT 
Descriptioni 
Station Elevation Data 

Eta Elev Sta 
8577.48 732.2 8616.84 
8861.55 730 8955.33 
9304.99 731 9380.1 
9678.71 730.9 9736.96 
9856.08 731 9952.18 

10000 724.5910034.42 
10139.25 730.710162.71 
10450.66 731.7510460.03 
10698.93 732.610714.24 
10974.46 730.98 11017.7 

num= 50 
Elev sta 

733.29 8637.62 
730.56 9038.21 
731.28 9452.81 

Elev Sta Elev Sta 
732.98 8683.22 732.45 8811.5 
730.84 9157.18 730.86 9264.91 
731.7 9491.62 731.35 9543.86 

Manning's n Values num= 3 



Sta n Val Sta n Val Sta n Val 
8577.48 .03 9958.11 .0410075.97 .035 

sank sta: Left Right Lengths: Left Channel Right 
9958.1110075.97 500 485.76 490 

CROSS SECTION RIVER3 Quilotosa 
REACH* ~each-4 RS: 4.109 

INPUT 
Description: 
Station Elevation Data 

sta Elev Sta 
8428.48 728.32 8585.59 
8826.98 728.43 8897.04 
9205.95 727.27 9287.02 
9591.72 727.65 9627.17 
9953.58 727.89 9969.53 
10035.7 723.55 10064.1 
10395.09 728.8410411.57 
10644.99 727.4310651.57 

- - 

Elev Sta 
728.18 8648.22 
728.56 8932.82 

Elev sta 
728.09 8690.81 
728.44 9087.7 

Manning's n Values n m =  3 
Sta n Val Sta nVal Sta n Val 

8428.48 .03 9953.58 .04 10064.1 .035 

Bank sta: Left Right Lengths: Left Channel Right 
9953.58 10064.1 520 506.88 500 

CROSS SECTION RIVER: Quilotosa 
REACH: Reach-4 RS: 4.013 

INPUT 
Descri~tiona 
station Elevation Data num= 59 

Sta Elev Sta Elev Sta Elev sta 

Manning's n values n m =  3 
sta n Val Sta n Val Sta n Val 

8253.64 .03 9946.77 .0410058.84 .035 

Bank Sta: Left Right Lengths: Left Channel Right 
9946.7710058.84 600 485.76 425 

CROSS SECTION RIVER: Quilotoea 
REACHI Reach-4 RS: 3.921 

INPUT 
Description: 
Station Elevation Data num= 189 

Sta Elev Sta Elev Sta Elev Sta 
6604.66 724.1 6612.31 724.29 6623.06 724.36 6639.15 

Coeff Contr. Expan. 
.1 .3 

sta Elev 
8723.18 728.1 
9124.69 727.2 

727.46 9527.19 727.7 
727.18 9901.55 727.6 

Coeff Contr. Expan. 
.1 .3 

Elev sta Elev 
726.11 8478.02 726.05 
724.8 9135.44 724.44 
724.54 9378.48 724.72 
724.18 9760.58 724.15 
724.44 9974.02 717.33 

Coeff Contr. Expan. 
.I . 3  

Elev Sta Elev 
724.56 6674.07 724.56 
725.07 6820.3 724.97 
724.7 6952.63 724.78 

724.61 7057.4 724.53 
724.12 7242.77 723.77 



e Manning's n Values nun- 5 
Sta n Val Sta n Val Sta n Val Sta n Val sta n val 

6604.66 .03 7647.75 .04 8149.58 .03 9805.92 .04210285.18 .034 

sank stai Left Right Lengths: Left Channel Right Coeff Contr. Exgan. 
7794.8 10146.9 170 153.12 17 0 .3 .5 

Ineffeative Flow nun= 1 
Sta L Sta R Elev Permanent 

888 F 

BlULTIPLE OPENING RIVER: Quilotoss 
REACH, Reach-4 RS: 3.895 

INPUT 
Description: SPRR 
Distance from Upstream XS = 130 
Deck/Roadway Width - - 16 
weir Coefficient 2.6 
Upstream DecklRoadway coordinates 

n m -  19 ~~ ~ -- 

Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 
5673 727.68 5953 727.2 6173 726.96 
6673 726.39 7173 725.92 7672 725.49 

Upstream Bridge Cross Section Data 
station Elevation Data num= 189 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
6604.66 724.1 6612.31 724.29 6623.06 724.36 6639.15 724.56 6674.07 724.56 
6682.97 724.7 6725.59 724.71 6733.78 725.05 6815.12 725.07 6820.3 724.97 

0 6858.85 725.2 6866.96 724.98 6904.17 725.01 6912.08 724.7 6952.63 724.78 
6961.97 724.7 7001.17 724.7 7010.58 724.58 7048.35 724.61 7057.4 724.53 
7095.67 724.5 7146.52 724.39 7185.73 724.27 7207.33 724.12 7242.77 723.77 



Manninofe n Values n m =  5 -~~~~~~ 

Sta n Val Sta n Val Sta n Val Sta 
6604.66 .03 7647.75 .04 8149.58 .03 9805.92 

Bank sta: Left Right Coeff Contr. Expan. 
7794.8 10146.9 .3 .5 

Ineffective Flow n m =  1 
Sta L Sta R Elev Pemnent 

888 F 

Downstream Deck/Roadway Coordinates 
n m =  19 
sta ~i cord LO cord Sta Hi Cord Lo Cord Sta 

Downstream Bridge Cross Section Data 
Station Elevation Data n m =  166 

Sta Elev sta Elev Sta Elev Sta 
725.55 6740.05 

n val sta 
.04210285.18 

Xi Cord LO Cord 

Elev Sta 
725.51 6772.04 

Elev 
725.49 



Manning's n Values num= 5 
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 

6695.64 .03 7799.71 .04 8010.17 .03 9964.62 .04210031.11 .034 

Bank star Left Right Coeff Contr. Expan. 
7799.7110030.62 . 3  .5 

upstream Emhanlonent side slope - - 2 horiz. to 1.0 vertical 
Downstream Embankment side slope = 2 horiz. to 1.0 vertical 
Maximum allowable submergence for weir flow = .95 
Elevation at which weir flow begins - - 
E n e r ~  head used in spillway design = 
spillway height used in design - - 
Weir creat shape = Broad Crested 

Number of Piers = 4 

Pier Data 
Pier Station Upstre- 7913.29 Downstream= 7913.29 
Upstream num= 2 

Width Elev Width Elev 
3 713.1 3 721.69 

Downstream num= 2 
Width Elev Width   lev 

3 713.1 3 721.69 

Pier Data 
Pier Station Upstream= 7928.71 Downstream= 7928.71 
unstream nun= 2 

Width Elev Width Elev 
3 713.1 3 721.69 

Downstream num= 2 
Width Elev Width Elev 

3 713.1 3 721.69 

Pier Data 
Pier station Upstream= 9992.5 Downstream= 9992.5 
upstream numn 2 

width Elev Width Elev 
2 713.91 2 721.12 

Downstream nun= 2 - - 

Width Elev Width Elev 
2 713.91 2 721.12 

Pier Data 
Pier Station Oostream= 10007.5 Downstream= 10007.5 
Upstream num= 2 

Width Elev Width Elev 
2 713.91 2 721.12 



width  lev width Elev 
2 713.91 2 721.12 

Number of Bridge Coefficient Sets = I 

Low Flow Methods and Data 
Energy 
ldomentum cd = 2 
Yarnell W a l  = .9 

selected Low Plow Methods = Highest Energy Answer 

High Flow Method 
Pressure and Weir flow 

Submerged Inlet Cd - - 
Submerged Inlet + Outlet Cd = .8 
Max Low Cord - - 

Additional Bridge Parameters 
Add Friction cowonent 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 = Unstream energy grade line 

Multiple Wening Stagnation ~imits 

Upstream Downstream 

Opening T m e  Sta. Left Sta. Right Sta. Left Sta. ~ i g h t  

Bridge 5673 9000 5673 9000 
Bridge 9000 12000 9000 12000 

CROSS SECTION R1 
REACH2 Reach-4 

INPUT 
Description: 
Station Elevation Data 

sta Elev Sta 
6695.64 724.2 6725.79 
6789.37 725.4 6813.64 
6878.69 723 6898.07 
7001.25 720.9 7005.48 

[VER: Quilotosa 
RS: 3.892 

num= 166 
E l w  Sta Elsv Sta Elev Sta  lev 

725.35 6734.84 725.55 6740.05 725.51 6772.04 725.49 
725.49 6816.5 725.4 6835.46 724.34 6858.31 723.32 
722.73 6928.05 721.7 6954.08 721.04 6963.96 720.85 
720.57 7049.11 720.91 7079.89 720.97 7123.55 721 



MBnning's n Values numi 5 
sta n Val Sta n Val Sta n Val sea n Val Sta 

6695.64 .03 7799.71 .04 8010.17 .03 9964.62 .04210031.11 

sank star Left Right Lengths: Left ChaMsl Right Coeff Contr. 
7799.7110030.62 100 95.04 100 .3 

CROSS SECTION RIVER: Quilotosa 
REACH, Reach-4 Rs: 3.874 

INPUT 
Descriptions 
station Elevation Data num= 109 

Sta Elev 8ta Elev Sta Elev sta  lev Sta 
6663.34 722 6669.6 722.05 6717.12 721.5 6718.17 721.51 6768.53 
6824.72 720.5 6829.28 720.36 6846.32 720.4 7305.73 721.55 7345.33 
7403.52 721.7 7592.79 719.81 7636.36 719.37 7665.18 719.05 7717.38 
7759.72 718.7 7785.65 718.71 7830.66 718.89 7862.16 717.71 7879.64 
7898.03 710.4 7920.75 709.88 7947.3 714.17 7994.58 721 8043.06 

Manning's n values nun= 5 
Sta n Val Sta n Val Sta n Val Sta n Val Sta 

6663.34 .03 7830.66 .04 7994.58 .03 9969.41 .04210029.39 

Bank Star Left Right Lengths: Left Channel Right Coeff Contr. 
7830.6610029.39 425 427.68 425 . 3  

MULTIPLE OPENINQ RIVER, Quilotosa 
REACH, Reach-4 RS: 3.870 

INPUT 
Description8 1-8 
Distance from Upstream XS = 20 
DecklRoadway Width - 360 
Weir Coefficient - 2.6 
Upstream DecklRoadway Coordinates 

num= 32 . - 
sea Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord I 
5435 726.51 5649 726.12 5869 725.83 
6092 725.45 6314 725.04 6540 724.78 

n Val 
.034 

Elev 

n Val 
.034 



11826 722.92 12044 723.44 

upstream Bridge Cross section Data 
station Elevation Data num= 109 

sta Elev Sta Elev sta 
6663.34 722 6669.6 722.05 6717.12 
6824.72 720.5 6829.28 720.36 6846.32 
7403.52 721.7 7592.79 719.81 7636.36 
7759.72 718.7 7785.65 718.71 7830.66 
7898.03 710.4 7920.75 709.88 7947.3 
8073.68 720.9 8280.43 720.18 8539.12 
8885.06 720.4 8930.29 720.41 8933.85 
9493.95 720.1 9539.28 720.45 9552.68 
9814.15 720.8 9829.1 720.67 9843.55 
9935.49 720.7 9957.98 720.64 9969.41 
9974.07 715.8 9980.39 717.46 9990.01 
10027.34 711.2210029.39 720.510077.29 
10124.8 720.7910198.92 720.810239.35 

Elev Ste 
721.5 6718.17 
720.4 7305.73 
719.37 7665.18 
718.89 7862.16 
714.17 7994.58 
720.12 8661.44 
720.37 9075.1 
720.48 9573.95 

Elev sta 
721.51 6768.53 
721.55 7345.33 
719.05 7717.38 
717.71 7879.64 

721 8043.06 
720.56 8684.84 
720.23 9194.22 
720.47 9776.68 
720.78 9914.74 
717.67 9974.06 
711.2210015.07 
720.9610117.79 
720.710353.27 
718.910516.22 

Elev 
720.62 
721.73 

naming's n Values num= 5 
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 

6663.34 .03 7830.66 .04 7994.58 .03 9969.41 .04210029.39 .034 

Bank stax Left Right Coeff Contr. Expan. 
7830.6610029.39 .3 .5 

Downstream DeckIRoadway Coordinates 
nun= 32 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 
5435 726.51 5649 726.12 

Sta Hi Cord Lo Cord 
5869 725.83 
6540 724.78 
7185 723.8 

Downstream Bridge Cross section Data 
Station Elevation Data num= 144 

sta Elev sta Elsv sta 
6912.25 720.2 6943.07 720.25 6967.83 
7008.35 720.5 7028.94 720.53 7075.98 
7163.51 720.9 7186.07 720.95 7238.13 

Elev Sta 
720.34 6979.87 
720.71 7124.58 
720.86 7331.18 
720.94 7458.66 
720.85 7604.53 
718.74 7749.67 
716.14 7866.04 
709.41 7957.87 
709.41 8052.42 
715.35 8148.57 
717.8 8261.15 

 lev sta 
720.77 6995.99 
720.92 7144.25 
720.92 7358.79 
720.94 7486.89 
720.35 7629.51 

Elev 
720.83 
720.98 
720.9 
720.99 
720.28 



Manning's n Values num- 5 
Sta n Val Sta n Val sta n Val Sta n Val Sta n Val 

6912.25 .03 7683.53 .04 8408.15 .03 9201.97 .04210158.36 .034 

Bank Star Left Right Coeff Contr. Expan. 
7815.9310158.36 .3 .5  

Ineffective Flow num= 1 
Sta L sta R Elev Permanent 

888 F 

Upstream mtbanlonent side elope - - 3 horiz. to 1.0 vertical 

Downstream m b a n b n t  side slope = 3 horir. to 1.0 vertical 
M a x i m  allowable submergence for weir flow = .95 
Elevation at which weir flow begins - - 
Energy head used in spillway design - - 
spillway height used in design = 
Weir crest shape = Broad Crested 

Number of Bridge Coefficient Sets = 1 

LOW Flow Methods and Data 
Energy 
Momentum Cd = 2 
Yarnell Rval = .9 

Selected Low Flow Methods = Highest Energy Answer 

High Flow Method 
Pressure and Weir flow 

Submerged Inlet Cd - - 
Submerged Inlet + Outlet Cd = .8 
Max Low Cord = 

Additional Bridge Parameters 
Add Friction component to Momentum 
DO not add Weight component to Mmentum 
Class B flow critical depth computations use critical depth 

inside the bridge at the upstream end 
Criteria to check for pressure flow = Wstream energy grade line 

Number of Culverts = 2 

Culvert Name shape Rise Span 
Culvert #2 BOX 8 12 
FHWA Chart # Il- Skewed headwall; Chamfered or beveled Inlet 
FHWA Scale # 4 - Headwall skewed 10 to 45 deg.; inlet edges beveled 
Solution Criteria P Highest U.S. EG 
culvert Upstm Dist Length n Value Entrance Loss Coef Exit Loss Coef 

23 381.5 .013 .4 1 
Number of Barrels = 3 
Upstream Elevation = 710.23 
Centerline Stations 

Sta. Sta. Sta. 
7895 7908 7921 

Downstream Elevation = 708 
Centerline Stations 

sta. sta. sta. 
7967 7980 7993 

Culvert Name Shape Rise Span 



culvert f 1 Box 8 12 

0 
F m A  Chart # 11- skewed headwall; Chamfered or bevele0 Inlet 
PHWA Scale # 4 - Heaawall skewed 10 to 45 deg.; inlet edges beveled 
solution Criteria = Highest U.S. EG 
Culvert Upstrm Dist Length n Value Entrance Loss Coef Exit Loss Coef 

23 382 .013 .4 1 
Number of Barrels - 3 
Upstream Elevation = 711.22 
Centerline Stations 

sta. Sta. Sta. 
9987 10000 10013 

Downstream Elevation = 708.74 
Centerline Stations 

Sta. sta. Sta. 
9987 10000 10013 

Multiple Opening Stagnation Limit8 

upstream Downstream 

opening Type Sta. Left Sta. Right Sta. Left Sta. Right 

Culvert Group 5435 9100 5435 9100 
Culvert Group 9100 12044 9100 12044 

CROSS SECTION RIVER: Quilotosa 
REACH: Reach-4 RS: 3.793 

INPUT 
Description: 
Station Elevation Data 

Ste Elev sta 
6912.25 720.2 6943.07 
7008.35 720.5 7028.94 

n u m  144 
Elev Sta 

720.25 6967.83 
 lev sta 

720.34 6979.87 
 lev Sta 

720.77 6995.99 
Elev 

720.83 
720.98 
720.9 
720.99 
720.28 
717.68 
713.05 
708.88 

blaming's n Values n u =  5 
sta n Val Sta n Val Sta n Val Sta n Val Sta n val 

6912.25 .03 7683.53 .04 8408.15 .03 9201.97 .04210158.36 .034 

Bank Star Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
7815.9310158.36 90 89.76 90 . 3  .5 

Ineffective Flow num= 1 
Sta L sea R Elev Permanent 



. .~  

CROSS SECTION RIVER3 Quilotosa 
REACH: Reach-4 RSr 3.776 

INPUT 
Descriptions 
station Elevation Data 

sta Elev sta 
7270.86 717.93 7357.12 
7598.91 716.97 7670.87 
7927.75 716.37 8070.87 

n m =  80 
Elev sta 

717.36 7382.54 
716.77 7797.88 
716.34 8148.14 
714.92 8247.15 
716.51 8421.91 
718.06 8584.94 
719.8 8699.01 

719.19 8874.84 
718.26 9168.94 
716.61 9499.71 
716.49 9737.25 
716.8 9921.56 
709.9210020.22 
715.8110160.09 
715.8410582.74 
717.310749.23 

Elev Sta 
717.11 7402.64 
716.67 7870.87 

Manning's n Values n m =  7 
St8 n Val Sta n Val sta n Val Sta 

7270.86 .03 8070.87 .04 8281.87 .03 9168.94 
9948.9 .04210043.38 .034 

Bank Stai Left Right Lengths: Left Channel Right 
8070.8710043.38 0 0 0 

Inef f eotive Flow n m =  1 -- ~ ~~~ 

sta L Sta R Elev Permanent 
888 F 

CROSS SECTION RIVER: ~uilotosa (east 
REACH: Reach-2 RS: 5.372 

INPUT 
Descriptions 
station Elevation Data 

Sta Elev sta 
8898.04 762.66 8979.3 
9184.69 762.23 9215.14 
9475.25 761.83 9511.93 
9737.3 761.34 9840.66 
9975.49 760.83 10000 

10186.62 762.4110217.19 

nun= 28 
Elev Sta Elev Sta 

762.47 8995.17 762.46 9027.81 
762.32 9286.27 762.2 9326.76 
761.67 9591.58 761.58 9629.17 
761.29 9896.52 761.12 9912.76 
760.8510027.59 760.97 10074.6 
763.1910235.78 763.5 

Xaming's n Values nun= 3 
sta n Val Sta n Val sta n Val 

8898.04 .035 9975.49 .0410027.59 .035 

Bank Sta: Left Right Lengthsi Left Channel Right 
9975.4910027.59 530 547.93 520 

CROSS SECTION RIVER, Quilotosa (east 
REACHt Reach-2 RS: 5.269 

INPUT 
Description: 
Station Elevation Data n m =  37 

Sta Elev Sta Elev Sta Elev Sta 
8905.06 759.38 8931.36 759.24 8989.24 759.17 9016.97 
9153.25 758.69 9246.88 758.53 9349.31 758.4 9407.07 

9580 758.56 9604.79 758.36 9681.48 758.27 9757.66 
9868.24 757.98 9936.12 757.92 9979.28 757.93 9991.47 

10017.24 757.9510044.38 758.2810058.71 758.5710098.65 
10171.14 760.01 10192.1 760.1410211.71 759.4610246.27 

Elev Sta Elev 
717.1 7470.86 716.95 
716.7 7923.59 716.38 
713.9 8212.17 716.91 
713.1 8269.08 717.11 
717.1 8494.6 717.19 

n Val Sta n Val 
.042 9276.93 .032 

Coeff Contr. Expan. 
.1 .3 

Elev Sta Elev 
762.33 9126.24 762.21 

Coeff Contr. EXpan. 
.1 .3 

Elev sta Elev 
759.02 9083.35 758.96 
758.41 9497.58 758.46 
758.21 9801.2 758.09 
757.79 10000 757.75 
759.1610129.39 759.68 
758.9210281.94 758.21 



Manning's n Values num= 3 
Eta n Val Sta n Val Sta n Val 

8905.06 .035 9979.28 .0410017.24 .035 

Bank Stai Left Right Lengths: Left Channel Right Coeff Contr. ~xpan. 
9979.2810017.24 410 437.2 440 .1 .3 

CROSS SECTION RIVER* Quilotosa (east 
REACna Reach-2 RS: 5.186 

INPUT 
Descriptioni 
station Elevation Data 

sta  lev Sta 
8571.29 757.13 8602.59 
8730.11 756.57 8791.96 
8987.8 756.53 9052.26 

9216.38 756.32 9240.45 
9437.92 755.81 9482.43 
9609.18 755.73 9678.32 
9810.04 757.07 9820.17 
9954.06 755.47 9977.16 
10048.96 755.2310071.33 
10160.64 755.1710196.56 
10291.84 755.9210304.19 
10503.59 757.32 

nun= 56 
Elev Sta Elev Sta 

756.92 8641.58 756.72 8653.58 
756.58 8814.26 756.51 8890.47 
756.55 9136.61 756.61 9169.98 
756.2 9297.56 756.13 9331.27 
755.72 9515.74 755.58 9540.05 
755.76 9699.29 756 9725.67 
756.91 9856.65 756.51 9894.26 
755.19 9986.66 755.06 10000 
755.55 10097 755.3610111.99 
755.1810231.15 755.2910257.83 

75610377.51 756.29 10402.7 

Elev Sta 
756.64 8691.25 
756.45 8931.16 
756.68 9189.76 
756.08 9380.22 
755.63 9584.6 

Elev 
756.62 
756.49 
756.45 

756 
755.69 
756.94 

756 
755.04 
755.22 
755.69 
757.09 

blaming's n values nuns 3 
Sta n Val Sta n Val Sta n Val 

8571.29 .035 9977.16 .0410048.96 .035 

Bank Sta: Left Right ~engths: Left Charnel ~ight Coeff Contr. Expan. 
9977.1610048.96 420 458.54 490 .1 .3 

CROSS SECTION RIVER: Quilotosa (east 
REACH: Reaoh-2 RS: 5.099 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
8502.4 755.48 8541.28 

8792.85 754.86 8838.73 
9059.62 754.45 9120.46 
9359.69 753.65 9440.06 
9714.98 753.82 9790.59 
9965.48 752.61 10000 

10101.55 752.9 10158.9 
10411.29 754.2410478.82 

nun= 39 
Elev Sta Elev Sta 

755.24 8598.14 755.15 8656.37 
754.71 8891.51 754.66 8942.74 
754.43 9176.68 754.18 9223.18 
753.8 9455.17 753.75 9543.84 

753.91 9825.48 753.66 9879.59 
752.4710041.34 752.5910059.19 
753.2110207.73 753.43 10260.1 
755.6610510.89 75610649.48 

Elev Sta Elev 
755.1 8749.18 755.02 
754.57 8995.57 754.51 
753.89 9294.64 753.56 
753.69 9606.42 753.79 
753.27 9943.26 752.94 
752.73 10070 752.82 

75410341.51 754.39 
756.8 

Manning's n Values numi; 3 
sta n Val sea n Val Sta n Val 

8502.4 .035 9965.48 .0410041.34 .035 

Bank Star Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9965.4810041.34 550 627.95 610 .1 .3 

CROSS SECTION RIVER: Quilotosa (east 
REACna Reach-2 RS: 4.980 

INPUT 
Descriptionr 
Station Elevation Data n u =  46 

Sta  lev Sta  lev Sta Elev Sta Elsv Sea Elev 
8298.78 753.62 8368.75 753.23 8401.4 752.94 8456.39 752.78 8559.17 752.89 
8598.27 752.71 8634.03 752.45 8690.54 752.19 8771.29 752.11 8878.61 752 
8933.67 751.74 9090.45 751.66 9169.37 751.56 9225.82 751.4 9302.16 751.29 

0 9378.54 751.1 9459.25 750.89 9466.2 750.75 9541.53 750.91 9647.28 750.66 



manning's n values num= 3 
sta n Val Sta n Val Sta n Val 

8298.78 .035 9931.4 .0410069.36 .035 

sank star Left Right Lengths, Left Charnel Right 
9931.410069.36 600 581.42 630 

CROSS SECTION RIVER: Quilotosa (east 
REACH: Reach-2 RS: 4.870 

Coeff Contr. Expan 
.1 .3 

INPUT 
Description: 
station Elevation Data 

Sta Elev Sta 
8636.18 748.69 8696.44 
9123.29 748.09 9265.53 
9424.58 747.12 9491.1 
9720.78 747.45 9783.16 
9952.74 746.34 10000 
10199.83 74810277.98 
10530.62 748.41 10553.8 

nun= 41 
Elev sta 

748.65 8758.13 
748 9301.05 

Elev sta 
748.53 8919.25 
747.72 9326.91 
746.88 9606.41 
747.78 9890.17 
746.3310067.59 

14810372.25 
748.8510654.18 

Manning's n Values nun- 3 
sta n Val sta n Val Sta n Val 

8636.18 .035 9938.44 .0410067.59 .035 

Bank Stat Left Right Lengths: Left Channel Right 
9938.4410067.59 560 529.78 550 

CROSS SECTION RIVER: Quilotosa (east 
REACH: Reaoh-2 RS: 4.770 

INPUT 
Descriptioni 
Station Elevation Data nun= 45 

Sta Elev Sta Elev sea Elev sta 

Manning's n Values nun= 3 
sta n Val Sta n Val sta n Val 

8020 .035 9968.48 .0410046.56 .035 

Bank Star Left Right Lengths: Left Channel Right 
9968.4810046.56 450 508.59 460 

CROSS SECTION  RIVER^ Quilotosa (east 
REACH: Reach-2 RS: 4.673 

INPUT 
Description: new station, needs X-section data 
Station Elevation Data nun= 31 

Sta Elev Sta Elev Sta Elev sta 
7910 744.46 7940 743.17 7980 743.35 8200 
8600 743.28 8690 743.06 8900 742.85 9020 

Elev Sta Elev 
748.42 9010.11 748.25 
747.36 9360.4 747 
747.06 9685.13 747.21 
748.05 9938.44 746.74 
746.7810139.57 748 
748.4410408.49 748.29 
748.5610699.23 748.26 

75011121.93 752 

Cosff Contr. Expan. 
.1 .3 

El ev Sta Elev 
745.17 8475.29 745.31 
745.54 8979.15 745.64 
744.41 9390.23 744.1 
744.68 9683.45 744.57 
744.03 9968.48 743.47 
743.9810241.91 744.34 

74610461.67 745.88 

Coeff Contr. Expan. 
.1 .3 

Elev Sta Elev 
743.22 8350 743.1 

744 9075.41 744.4€ 



Manning's n Values num- 3 
Sta n Val Sta n Val Sta n Val 
7910 .035 9956.68 .0410069.22 .035 

Bank Sta: Left Right Lengthsr Left Chamel Right Coeff Contr. Expan. 
9956.6810069.22 530 583.11 620 .1 .3 

CROSS SECTION RIVER: Quilotosa (west) 
REACH: Reach-3 RS: 5.379 

INPUT 
Descriptioni 
station Elevation Data num- 69 

sta Elev Sta Elev Ste Elev Sta Elev sta  lev 
8376.72 769.5 8378.57 769.58 8413.25 767.37 8469.51 763.86 8475.48 763.63 
8493.13 762.6 8514.86 760.97 8535.92 760.2 8549.54 759.9 8566.81 758.92 

Manning's n Values n- 3 
Sta n Val Sta n Val Sta n Val 

8376.72 .035 9889.21 .0510060.22 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9889.2110060.22 400 475.2 550 .1 .3 

Inaf fective Flow nun= 1 
Sta L Sta R Elev Permanent 

888 F 

CROSS SECTION RIVERS Quilotoea (west) 
RWLCHi Reach-3 RS: 5.289 

INPwl' 
Description: 
Station Elevation Data 

Sta Elev Sta 
8425.64 767.9 8449.36 
8519.76 765.5 8548.56 
8636.37 764.4 8660.05 
8750.75 763.5 8815.98 
8897.64 759.9 8900.45 
9056.79 755.5 9092.36 
9304.01 756.3 9343.33 
9438.33 758.7 9466.99 
9547.32 758.6 9584.35 
9713.44 759.8 9729.28 
9858.91 758.2 9873.35 
9949.76 758.7 9966.68 
10019.72 75810053.01 
10330.75 759.510351.73 
10520.64 760.810545.72 
10691.78 759.7 10742.5 
10879.28 760.5 10964.3 

numn 84 
 lev sta 

768.11 8472.83 
765.83 8591.19 
764.05 8703 
761.1 8824.92 

759.79 8940.67 
755.6 9139.86 
756.95 9362.26 
758.83 9479.71 
759.1 9614.29 
756.62 9748.52 
758.26 9892.85 
759.05 9978.54 
758.3210248.84 
760.1910365.43 
759.46 10551.6 
759.5410791.13 
760.1611089.79 

Manning's n Values n u =  3 

 lev sta 
768 8488.93 

764.29 8605.25 
763.34 8713.11 
760.81 8843.23 
757.02 8949.56 
755.92 9158.55 
757.34 9371.26 
758.39 9485.76 
759.31 9637.16 
758.13 9829.06 
757.95 9900.25 

Elev Sta 
767.55 8496.95 
763.97 8613.64 
763.3 8744.46 
759.9 8859.42 

756.99 8979.98 
755.97 9215.33 
757.88 9434.58 
758.51 9532.81 
759.42 9695.96 
759.37 9832.21 
758.14 9925.68 



Sta n Val Sta n Val Sta n Val 
8425.64 .035 9978.54 .0510053.01 .03 

Bank star Left Right Lengths: Left Channel Right 
9978.5410053.01 520 454.08 400 

CROSS SECTION RIVER: Quilotosa (west) 
REACH: Reach-3 RSz 5.203 

INPUT 
Descriptionr 
Station Elevation Data 

Eta  lev sta 
8713.32 765.3 8750.65 
8855.06 762.2 8888.03 
8984.94 760.8 8994.62 
9095.72 760.4 9099.14 
9189.14 760.7 9192.6 
9313.04 756 9321.42 
9418.82 754.5 9569.2 
9611.37 754.6 9647.06 
9683.91 755.3 9693.93 
9792.41 755.8 9806.75 
9894.62 756.1 9962.22 
10015.23 755.110020.29 
10235.31 75710365.76 
10448.71 758.610460.82 

nun= 85 
Elev Ste 

764.87 8766.18 
762.45 8916.21 
761.15 9013.46 

 lev sta 
764.71 8812.39 
761.75 8934.28 
760.87 9038.36 

Manning's n Values n m =  7 
sea n Val Sta n Val Sta n val Sta 

Bank Sta: Left Right Lengths: Left Charnel Right 
9962.2210020.29 300 469.92 275 

Ineffective Flow num- 1 
Sta L Sta R Elev Permanent 

888 T 

CROSS SECTION , RIVER: Quilotosa (west) 
REACH: Rsach-3 RS: 5.114 

INPUT 
Descriptiont 
Station Elevation Data 

Sta Elev Sta 
9362.6 764.52 9375.79 
9502.69 760.6 9513.62 
9613.45 760.24 9621.59 
9735.67 754.82 9782.09 
9858.34 753.84 9874.28 
9912.54 753.04 9916.73 
9944.33 752.98 9972.48 

num= 57 
Elev sta 
764.6 9419.39 

760 9537.14 
760.4 9651.57 
754.5 9824.45 
747.4 9887.87 
752.7 9919.01 
754.2 9976.04 

Elev Sta 

Manning's n Values n m =  3 
sta n Val Sta n Val Sta n Val 

9362.6 .035 9837.15 .06510027.93 .035 

Bank sea: Left Right Lengths: Left Channel Right 
9837.1510027.93 450 469.92 350 

Cosff Contr. Expan. 
.1 .3 

Elev sea Elev 
763.29 8838.09 762.56 
761.47 8962.23 760.9a 
760.42 9050.75 760.48 

n Val Sta n Val 
.052 9792.41 .031 

Cosff Contr. Expan. 
.1 .3 

Elev Sta Elev 

Coeff Contr. Expan. 
.1 .3 * CROSS SECTION RIVER: Quilotosa (weat) 

REACHI Reach-3 RS: 5.025 



0 INPUT 
Descriptionr 
Station Elevation Data 

sta Elev sta 
9596.16 762.21 9624.37 
9717.06 756.91 9723.76 
9814.58 754.65 9829.22 
9870.4 752.46 9881.62 
9958.01 751.2 9970.5 
10035.11 750.0410042.74 
10124.69 752.35 10141.3 

num= 70 
Elev Sta 
761 9627.14 

756.6 9752.62 
754.7 9836.69 
752.8 9919.73 
749.78 9980.26 
749.4510054.17 
752.2910189.12 
753.4710287.68 

Elev Sta 
760.77 9654.39 
753.74 9770.77 
754.55 9846.16 
754.61 9938.41 

748 9999.7 
751.910057.63 
752.310224.33 
754.1 10302.1 
749.610407.86 

 lev sta 
759.25 9673.1 
753.4 9797.41 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9596.16 .035 9950.3 .06510054.17 .035 

Bank Star Left Right Lengths: Left Channel Right 
9950.310054.17 475 469.92 420 

Ineffective Blow num= 2 
Sta L Sta R Elev Permanent 

888 T 
888 T 

CROSS SECTION RIVER: Quilotosa (west) 
REACH: Reach-3 RSz 4.936 

INPUT 
Descriptionr 
Station Elevation Data 

Sta Elev sta 
9843.63 759.44 9914.79 
9961.49752.4399 9965.3 

n m =  68 
 lev Sta 
759 9916.21 

751.47 9995.79 
751.86 10086.4 
749.210161.97 
752.9110275.91 
754.84 10360.9 
742.3110449.51 
742.63 10563.8 
757.8710686.61 
753.4210755.42 

75311026.07 
752.8111246.53 
753.0611368.72 
754.8811466.52 

Elev Sta 
758.72 9930.17 

Manning's n Values num= 3 
Sea n Val Sta n Val Sea n Val 

9843.63 .035 9961.49 .06510023.47 .035 

Bank sta: Left Right Lengths: Left Channel Right 
9961.4910023.47 460 475.2 400 

Ineffective Flow n m  2 
Sta L Sta R Elev Permanent 

888 T 
888 T 

CROSS SECTION RIVER, Quilotosa (west) 
REACH: ~each-3 RSX 4.846 

INPUT 
Descriptioni 
Station Elevation Data num= 37 

Sta Elev Sta Elev Sta Elev sta 

Coeff Contr. 
.1 

Elev sta 
757.04 9957.72 

Cceff Ccntr. 
.1 

 lev sta 

Elev 
758.13 
754.1 
752.62 
51.9907 
748.41 
752.34 
752.23 
752.66 
749.09 
755.15 
754.33 
752.89 
754.58 

756 

Elev 
753.4 
749.77 
758.13 



Manning's n Values n- 3 
Sta n Val Sta n Val Sta n Val 

9741.31 .035 9941.13 .06510044.82 .035 

Bank star Left Right Lengths: Left Channel Right 
9941.1310044.82 450 480.48 410 

Ineffective Flow n m =  1 
Sta L sta R Elev P e m n e n t  

888 F 

CROSS SECTION RIVER: puilotosa (west) 
REACHI Reach-3 RS: 4.755 

INUUT 
Descriptioni 
Station Elevation Data num- 38 

Sta Elev Sta E l w  Sta Elev Sta 
9714.72 746.92 9794 747.28 9832.75 747.08 9859.3 
9895.59 747.24 9931.04 746.72 9987.54 740.1210006.45 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

9714.72 .035 9931.04 .065 10781.5 .035 

Bank sta: Left Right Lengths: Left Charnel Right 
9931.04 10781.5 480.3 480.48 420 

Ineffective Flow n m =  1 
sta L sta R Elev P e m n e n t  

888 T 

CROSS SECTION RIVER: puilotosa (west) 
RWLCHr Reach-3 RS: 4.664 

INPUT 
Description: 
Station Elevation Data num= 35 

Sta Elev Sta Elev sta  lev Sta 
9769.33 745.31 9785.02 745.13 9791.02744.5765 9809.3 
9917.36 738 9961.88 736.53 9984.75 736.8610042.42 
10173.7 737.710211.56 741.6210240.77744.491910246.04 
10285.94 744.4410338.79 744.310369.94 744.1310415.31 

mming's n values num= 3 
sta n Val Sta n Val Sta n Val 

9769.33 .035 9791.02 .06510240.77 .035 

sank Stai Left Right Lengths: Left Channel Right 
9791.0210240.77 420 512.16 440 

Ineffective Flaw num= 1 
Sta L Sta R Elev Pemnent 

coeff contr. 
.1 

Elev Sta 
747.04 9868.27 

coeff contr. 
.1 

Elev Sta 
742.89 9834.65 
737.9410117.75 
745.0110255.97 
743.6410473.15 
743.8410587.76 

Coeff Contr. 
.1 

Elev 
747.2 
741.9 

888 T 

CROSS SECTION RIVER: Quilotosa (west) 



REACH, Reach-3 RS: 4.567 

INPUT 
De~~riptiont 
station Elevation Data 

Sta Elev sta 
8256.67 740.9 8449.61 
8645.83 739.8 8659.1 
9045.02 742 9058.57 
9670.16 743.6 9719.89 
9915.99 734.4 9925.64 

10154.46 734.3 10320.3 

nu"= 45 
Elev sta 

739.59 8482.92 
739.61 8782.36 
742.23 9268.38 
741.37 9745.19 
734.43 9999.97 
734.2510374.82 

Elev Sta Elev Sta 
739.87 8493.7 739.92 8596.02 
741.21 8852.75 741.46 9038.85 
742.62 9287.55 742.57 9504.78 
739.61 9825.97 734.09 9902.31 
734.1610048.56 733.9710106.24 
734.34 10563 735.2710571.67 
743.48 10995 743.511034.82 
745.5411144.98 744.2511167.99 
743.5111521.09 743.8211567.41 

Elev 
739.66 
741.99 
743.13 
734.38 
734.19 
735.33 
744.18 
744.66 
744.02 

Bm~ing's n Values nun= 3 
Sta n val Sta n val Sta n Val 

8256.67 .035 9670.16 .06510818.75 .035 

sank Sta: Left Right Lengthsr Left Charnel Right COeff Contr. Expan. 
9670.1610818.75 400 475.2 375 .l .3 

Ineffective Flow num= 3 
sta L sta R Elev Permanent 

888 F 
888 F 
888 F 

CROSS SECTION RIVER: Quilotosa (west) 
REACH: Reach-3 RSI 4.477 

INPUT 
Deecriptionr 
station Elevation Data nu"= 92 

sta Elev Sta Elev sta Elev Sta Elev Sta 
738.55 8147.4 738.39 8215.52 
738.38 8390.13 739.08 8492.69 
740.98 8609.26 741.13 8621.98 
741.82 8774.8 741.31 8799.99 
742.03 8862.46 741.07 8875.33 
740.85 8984.34 742.22 8998.94 
741.16 9068.1 741.13 9100.54 
742.79 9353.67 742 9390.46 
741.55 9602.74 743.07 9665.53 
744.84 9913.78 745.1 9934.12 
743.7 10101.3 742.7810129.36 

742.5710279.22 742.5510303.29 
740.8210405.67 740.6110454.84 
739.3110531.51 740.310553.45 
743.3110690.06 743.3610709.89 
742.8310957.54 742.9810969.98 
743.1711081.78 743.3511102.64 
742.5711577.88 742.6511713.46 

Elev 
738.37 
740.96 
741.3 

742.64 
740.57 
743.02 
741.19 
742 .ll 
743.23 
745.31 
742.64 
742.57 
739.61 
742.57 
743.27 
743.97 
743.26 
742.36 

Manning's n Values nu"= 3 
Sta n Val Sta n Val Sta n Val 

8067.81 .035 9983.43 .06510244.86 .035 

Bank Sta: Left Right Lengthsr Left Channel Right Coeff Contr. Expan. 
9983.4310244.86 200 332.64 350 .3 .5 

Ineffective Flow nu"= 3 
Sta L Sta R Elev P e m n e n t  

888 F 
888 P 
888 F 

e SUMNARY OF MaNNING'S N VALUES 



R e a c h  
n7 

R e a c h  

R e a c h  
n7 

R i v e r  Sta. 

( e a s t  

.035 

.035 

.035 

.035 

.035 

.035 

.035 

.035 

.024 

.024 
.03 
.03 
.03 
.03 
.03 
.03 

mlt open 
.03 
.03 

~ u l t  open 
.03 
.03 

R i v e r  Sta. 

R i v e r  Sta. 

S-Y OF REACH LENGTHS 

R i v e r :  Q u i l o t o s a  

 each R i v e r  S t a .  L e f t  C h a m e l  R i g h t  



Riverr Quilotosa 

Reach 

520 
600 
17 0 

~ u l t  Open 
100 
425 

Mult Open 
90 
0 

(east 

River Sea. Channel Right 

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
River: Wilotoaa 

Reach River Sta. Contr. Expan. 

Reach-1 6.084 .1 . 3  
Reach-1 5.993 .1 . 3  
Reach-1 5.907 .1 .3 
Reach-1 5.841 .1 . 3  
Reach-1 5.749 .1 . 3  
Reach-1 5.663 .1 .3 
Reach-1 5.569 .I .3 
Reach-1 5.480 .1 . 3  

Riverr Quilotosa (west) 

Reach River Sta. channel Right 



River: puilotoea 

Reach 

Reach 

4.414 .3 
4.399 .3 
4.386 .3 
4.290 .1 
4.201 .1 
4.109 .1 
4.013 .I 
3.921 .3 
3.895 M u l t  Open 
3.892 .3 
3.874 .3 
3.870 mlt ODen 
3.793 .3 
3.776 .1 

(east 

River Sta. contr. 

(west) 

River Sta. contr. 







HEC-RAS Version 3.0.1 Per 2001 
u. s. Army Corp of Engineers 

Hydrologic Engineering Center 
609 second Street, Suite D 

Davis, California 95616-4687 
(916) 756-1104 

X XXX1(XXX XXXX XXM X X  X X X X  
X X X X X X X X X  X 
X X X X X X  X X X  

xxxxxxxXXXX X X X X X X X X  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 x x x x x  

PROJECT DATA 
project Titlei unnamed No 6 (West Quilotosa Wash) 
project File i WQuilotosa.prj 
nun Date and Time: 1/22/02 8~44x30 AM 

Project in English unite 

project Description: 
study Names Gila Bend Area Drainage Master Plan 

study Contractors: 
Engineering and Environmental Consultants, Inc. and Pramier Engineering 
Corporation 

source of Hydrologyr Gila Bend Area Floodplain Delineation 
Study (FCD 90-67) by Bhurgess & Niple for FCDMC, March 1991 

Source of 
Gila Bend Area Floodplain Delineation study (FCD 90-67); new 

graphic mapping and survey by Cooper Aerial Mapping, Inc. 1999. 

,@-': FCD 

Contract number FCD 99-18 
Datum: N O W  1929 

PLAN DATA 

Plan Title! West Quilotosa Wash. EW Meth 1 
plan File i q:\99541\PEMA submittal\~looBplain-~loodways REC-RAS\West Quilotosa Wash\WQuilotosa.p06 

Geometry Titles west Quilotosa Wash 
Geometry File : q:\99541\~~M Submittal\Ploodplain-Floodways HEC-RAS\West Quilotosa 

Flow Title i West Quilotosa Wash, FYI Meth 1 
plow File : qr\99541\FEMA Submittal\Floodplain-Floodways HEC-RAS\West Quilotosa 

wash\wQuilotosa.f02 

Plan Summary Information$ 
Number of2 Cross Sections = 27 Mulitple Openings = 2 

Culverts 0 Inline Weirs = 0 
Bridges n 0 

Computational Information, 
Water surface calculation tolerance - 0.01 
Critical deoth calculaton tolerance = 0.01 
m i m u m  number of interationa = 20 
m i m u m  difference tolerance = 0.3 
Plow tolerance factor = 0.001 

8 utation Options Critical depth c m u t e d  only where necessary 
Conveyance Calculation Method: At hreaks in n values only 
Friction Slope Method* Average Conveyance 
Computational Flow Regime, subcritical ~ l m  



Encroachment Data 
Equal Conveyance = True 
Left Offset - 0 
Right Offset = 0 

r - West Quilotosa Reach - Reach-1 
Profile Method Value1 

a 
PLOW DATA 

Flow Title: West Quilotosa Wash, FW Meth 1 
plow File : qr\99541\FEMA Submittal\Floodplain-Floodways HEC-RAS\West Quilotosa Wash\WQuilotosa.f02 

Flow Data (cfs) 

River Reach RS PF 1 PF 2 
west Quilotosa Reach-1 2.155 10700 10700 
west Quilotosa Reach-1 0.879 10600 10600 
West Quilotosa Reach-1 0.387 15200 15200 

Boundary Conditions 

River Reach Profile upstream Downstream 

west Quilotosa Reach-l PF 1 
West Quilotosa Reach-1 PF 2 

Nonnal S = .0054 Known WS = 0 
Normal S = .0054 Known WS = 718.21 

GEOMETRY DATA 

Geometry Title: West Quilotosa wash 
Geometry File : qz\99541\FEMA Submittal\Ploodplain-Floodways XEC-RAS\West Quilotosa Wash\WQuilotosa.g03 

CROSS SECTION R I W R I  West Quilotosa 
REACH2 Reach-1 Rs: 2.155 

ription: 
Elevation Data n- 60 

Sta Elev Sta Elev sta Elev sta  lev Sta Elev 
9045.51 777.17 9091.66 778.55 9113.67 778.46 9134.67 778.1 9139.09 778.17 
9157.45 778.01 9186.21 777.09 9225.62 775.61 9275.37 776.3 9280.59 776.21 



Manning's n Values num- 3 
Sta n Val Sta n Val Sta n Val 

9045.51 .03 9799.35 .05510129.14 .03 

~ a n k  Stei Left Right Lengths: Left Channel Right Coeff Contr. 
9799.3510129.14 475 512.16 520 .1 

CROSS SECTION RIVERz west puilotosa 
REacH1 Reach-1 RSI 2.058 

INPUT 
Description: 
station Elevation Data nun= 72 

Sta Elev Sta Elev Sta Elev Sta Elev sta 
9163.87 773.99 9232.75 772.76 9246.99 772.9 9318.45 770 9380.63 
9391.86 767.36 9528.89 767.27 9577.82 767.4 9614.77 767.13 9659.06 
9817.44 768.64 9854.73 768.58 9901.66 768.2 9922.22 767.66 9949.59 
9968.78 768.99 9982.88 766.6 10000 765.310002.96 765.1810006.45 

10014.07 766.7510024.02 768.1310138.21 768.510193.86 768.59 10214.5 
10232.86 769.8810263.18 769.9110284.66 769.710316.46 769.8510373.71 
10434.49 769.5610497.16 769.610641.47 769.510653.73 769.55 10732.4 
10852.98 769.1810876.89 769.2310891.39 76710899.17 766.7410915.91 
11055.41 769.22 11150.9 768.6311262.39 767.811314.93 767.0211351.44 

Paanning's n Values nun- 3 
Sta n Val Sta n Val sta n vsl 

9163.87 .03 9949.59 .05510138.21 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
9949.5910138.21 420 469.92 520 .1 

CROSS SECTION RIVER, West Quilotoea 
REACH: Reach-1 RSI 1.969 

INPUT 
Descriptioni 
Station Elevation Data 

Sta Elev Sta 
9306.51 767.42 9329.67 
9609.53 764.75 9743.96 
9975.39 764 9995.03 
10160.14 764.7910191.65 
10545.5 765.8710580.53 

10944.36 766.8810958.74 
11190.05 765.4711207.39 
11412.64 762.5311419.11 

num= 63 
Elev Sta Elev Sta Elev Sta 
766.1 9368.7 763.19 9483.31 763.8 9537.17 
764.7 9827.68 765.59 9957.72 764.88 9971.84 
763.2 10000 763.6610017.89 765.1910046.31 

764.65 10352.6 764.9510370.33 765.6110437.14 
766.2 10741.3 766.73 10799 766.3610890.93 
764.610988.61 765.2911038.45 765.79 11162 
765.511313.58 763.4311365.86 762.1611389.25 
763.111426.73 764.0911533.21 764.2211552.18 

Ma~ing's n Values num- 3 
sta n Val Sta n Val Sta n Val 

9306.51 .03 9827.68 .05510046.31 .03 .- Stai Left Right ~engthar Left Channel Right Coeff Contr. 
9827.6810046.31 450 506.88 425 .1 

Ineffective Flow nun- 1 
Sta L Sta R Elev Permanent 

888 P 



CROSS SECTION RIVERt Weat Quilotosa 
REACHZ Reach-1 RSr 1.873 

INPUT 
riptionr 
ion Elevation Data 
Sta Elev Sta Elev sta 

765.04 8308.48 
764.58 8737.55 
764.09 9157.18 
762.34 9274.84 
761.62 9595.67 
761.61 9852.48 

Elev Sta 
765.29 8523.01 
764.33 8778.33 
763.95 9166.4 
762.35 9315.12 
761.66 9678.96 
761.79 9930.04 

Elev 
765.14 
764.23 
764.19 
762.31 
761.98 
762.21 
760.38 
761.58 
763.6 
764.42 
762.61 
761.99 
761.47 
765.52 
765.67 
771.59 

Manning's n values n m =  3 
Sta n Val sta n Val Sta n Val 

8171.89 .03 9930.04 .05510038.43 .03 

sank star Left Right Lengths* Left Channel Right Coeff Contr. Expan. 
9930.0410038.43 550 533.28 420 .1 .3 

CROSS SECTION RIVER: west ~uilotosa 
REACH2 Reach-1 RSr 1.772 

INPUT 
Descriptions 

tion Elevation Data 

(I, Sta Elev Sta 
2.32 765.3 8179.39 

8404.92 763.6 8443.4 
8720.87 760.9 8816.84 
9228.76 759.9 9271.53 
9505.94 760.7 9541.63 
9661.19 758.3 9675.75 
10000 757.910009.12 

10253.45 759.310449.16 
10859.14 76010992.26 
11464.83 761.311620.31 
11956.6 759.512062.64 

12444.94 763.112483.11 
12567.11 765.812575.97 

n m =  65 
 lev sta 
765.3 8208.53 
763.63 8490.44 
760.44 8940.91 
759.98 9434.72 
759.48 9561.53 
760.09 9843.54 
756.9810023.86 
759.6110460.04 

Elev sta 
765.07 8218.91 
762.65 8528.92 
760.78 9022.8 
760.04 9439.32 
759.33 9565.3 
759.11 9861.61 
759.710041.13 
759.6110637.45 
761.3611151.85 
760.2211676.73 
759.2412272.42 
763.8612529.44 
766.0812624.21 

Elev sta 
764.82 8290.47 
761.97 8611.52 
761.03 9158.1 
760.1 9488.39 
759.18 9647.98 
759.09 9983.66 
759.5310154.99 
759.0810657.25 

Elev 
764.53 
761.62 
760.25 
760.37 
759.29 
759.64 
759.47 
759.08 
761.74 
759.74 
761.19 
764.47 
768.94 

tanning's n Values nun= 3 
Sta n Val Sta n Val sta n Val 

8172.32 .03 9983.66 .05510041.13 .03 

Bank sea: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9983.6610041.13 560 512.16 400 .1 .3 

CROSS SECTION RIVERi West Quilotosa 
FSACH: Reaoh-1 RSr 1.675 

INPUT 
Descriptionr 
Station Elevation Data num- 76 

a Elev Sta Elev Sta Elev Sta Elev Sta Elev 
8374.08 764 8400.36 763.55 8414.49 763.67 8476.59 763.47 8488.12 763.73 
8500.83 763.7 8532.35 762.88 8560.02 762.74 8588.29 762.63 8610.16 762.18 



12744.6 76712777.29 767.3412814.86 768.1812840.91 
8.87 772.2 

ing's n values num- 3 
Sta n Val Sta n Val Sta n Val 

8374.08 .03 9974.9 .05510006.65 .03 

Bank star Left Right Lengths: Left Channel Right 
9974.910006.65 360 432.96 340 

Coeff Contr. 
.1 

CROSS SECTION RIVER, West puilotosa 
REACH: Reach-1 RSx 1.593 

INPUT 
Dascription: 
station Elevation Data 

sta  lev Sta 
8182.29 761.3 8234.79 
8340.92 760.6 8368.88 
8523.99 760.3 8553 
8632.7 758.3 8703.23 

9010.92 754.8 9043.13 
9444.95 754.7 9618.69 

num- 70 
Elev Sta 

762.34 8257.34 
759.68 8397.04 
760.73 8559.88 
755.94 8722.16 
754.73 9118.11 
755.59 9645.86 

Elev Sta 
761.88 8292.29 
760.21 8418.86 
761.47 8568.43 
755.94 8842.22 
754.96 9244.04 
755.61 9693.85 
754.82 9847.72 
755.3610653.81 
758.211023.34 

757.9411446.76 
756.712037.03 

758.4812278.93 

Elev 
760.85 
759.57 
760.89 
755.12 
754.84 
755.77 
755.3 

Manning's n Values num- 3 
Sta n Val Sta n Val Ste n Val 

.03 9809.06 .05510051.61 .03 

star Left ~ i g h t  Lengths: Left Channel Right 
9809.0610051.61 370 411.84 360 

Coeff Contr. 
.1 

CROSS SECTION RIVER: West Quil~to~a 
REACH, Reach-1 RSz 1.515 

INPUT 
Descriptioni 
Station Elevation Data num- 71 - ~ 

 lev Sta Elev Sta 
761.6 7996.95 

759.17 8169.09 
756.52 8363.82 
754.15 8583.54 
752.57 9220.89 

Elev Sta 
761.53 8014.63 
759.02 8176.58 
755.5 8394.25 
754.16 8800.29 
752.81 9369.66 

Manning's n Values num- 3 
Sta n Val Sta n Val Sta n Val 

7933.16 .03 9539.67 .05510258.95 .03 

Bank Star Left ~ i g h t  Lengths: Left channel ~ i g h t  
9539.6710258.95 300 348.48 340 

Coeff Contr. 
.1 

t S SECTION RIVER, West Quilotosa 
Ht Reach-1 RSr 1.449 

INPUT 
Descriptionr 



Station Elevation Data n m  82 
sta Elev a  lev Sta 

7817.51 759.8 7922.61 758.23 7968.15 
8047.26 757.8 8070.97 757.53 8125.5 
8199.28 756.9 8259.26 756.31 8274.23 
43.23 756.1 8365.11 755.2 8410.44 
85.62 753.3 8504.09 753.22 8573.95 
890.56 752.3 8976.03 751.81 9045.67 @ 

9378.11 752.7 9396.93 752.85 9573.17 
9780.19 752.1 9798.44 752.06 9983.11 
10088.04 751.810163.38 751.3310174.86 
10259.77 752.510316.64 752 10329.3 

Elev Sta 
757.78 8011.93 
757.18 8145.08 
756.36 8293.44 
754.12 8417.86 
752.72 8680.85 

Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

7817.51 .04 9983.11 .05510248.13 .04 

Bank sta: Left Right Lengths: Left Channel Right 
9983.1110248.13 380 411.84 440 

CROSS SECTION RIVER% West Quiloto~a 
mACX: Reach-l Rs: 1.371 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
8283.47 756.6 8291.82 
8479.99 750.9 8484.28 
8889.08 750.2 8955.28 
9289.09 750.8 9369.61 
640.13 750.4 9693.41 
35.75 749.810306.23 
11.47 750.410651.86 cL 

11065.38 750.111091.61 
11283.73 750.3 11303.2 
11350.52 751.411359.81 
11500.83 752.211506.54 

n m  84 
Elev sta 

756.63 8373.99 
750.8 8553.2 
750.3 9017.07 

750.66 9446.02 
750.32 9744.03 
749.5610413.67 

Elev sta 
754.88 8396.98 
750.88 8689.07 
750.56 9048.03 
750.7 9486.56 

750.36 9897.98 
749.45 10510.5 
749.8310765.09 

Blaming's n values num- 3 
Sta n Val Sta n Val Sta n Val 

8283.47 .04 9897.98 .05510235.75 .04 

Bank Stai Left Right Lengths: Left Channel Right 
9897.9810235.75 470 411.84 300 

CROSS SECTION RIVER: west Quilotosa 
REACH, Reach-1 RSs 1.293 

ILVPOT 
Descriptionr 
Station Elevation Data 

sta  lev sta 
8277.26 754.1 8286.87 
8413.45 751.8 8440.15 
8577.59 748.7 8596.64 
8864.7 747.1 8937.04 
9197.38 748.3 9390.37 
9824.57 748.1 9836.25 
95.69 746.510003.38 
4.99 748.610180.35 
80.66 748.410400.54 @ 

10597.5 748.210610.26 
11197.51 747.711379.41 
11458.37 748.1 11597.5 

nun= 85 
Elev sta 

754.01 8299.57 
751.24 8510.62 

Elev Sta 
753.5 8391.16 

749.49 8516.58 
748.46 8794.71 
748.29 9013.93 
748.56 9597.44 
748.36 9969.6 
744.5110012.68 
749.01 10200.3 
747.2110546.15 
747.6610997.51 
748.3611407.04 
749.1 11797.5 

 lev Sta Elev 
757.97 8027.57 757.99 
757.62 8182.46 756.88 
756.25 8323.37 756.28 
753.97 8437.72 753.35 
752.71 8774.99 752.4 
752.44 9338.38 752.53 
752.48 9727.46 752.24 
751.03 10032.6 752.35 
752.0310248.13 752.42 
752.99 10377.9 753.13 
752.910583.71 752.76 

752.72 11184.5 753.1 
753.9711585.02 753.73 
754.6911841.69 754.18 
754.0711938.96 753.83 
754.66 12244.4 756.53 

Coeff Contr. Expan. 
.I .3 

Elev sta  lev 
753.91 8430.36 752.79 
750.59 8800.83 750.42 

Coeff Contr. Expan. 
.1 .3 

Elev Sta  lev 
752.33 8401.84 752.17 
749.36 8556.32 748.89 
747.8 8855.7 747.01 
746.44 9177.72 748.09 
748.24 9783.36 748.22 
748.44 9977.34 747.57 
745.910029.01 748.51 
748.610288.34 748.61 
747.77 10584.4 747.99 
748.611179.42 747.82 

748.8611440.22 748.17 
749.1611816.86 749.45 



11855.4 749.711937.51 750.4411970.88 749.8412012.17 749.21 12048.9 748.81 
12092 748.812183.77 748.8812191.05 747.7312197.21 746.912211.08 748.55 

12320.73 748.612358.92 748.7612400.07 748.9112403.91 749.1312416.68 749.38 
11480.29 750.412587.16 750.612604.84 750.6112702.68 751.3412738.91 751.66 
12788.14 751.912023.64 752.0812832.14 753.4912861.37 754.4112950.62 759.79 

sing's n values n w -  3 
Sta n Val Sta n Val Sta n Val 

8277.26 .04 9963.65 .05510034.99 .04 

sank star Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9963.6510034.99 475 480.48 450 .1 .3 

CROSS SECTION RIVERS west Puilotosa 
REACH: Reach-1 RSi 1.202 

INPUT 
Descriptionr 
Station Elevation Data num- 68 

Sta Elev Sta Elev Sta Elev Sta Elev sta  lev 
8193.64 752.8 8241.42 752.13 8286.49 751.91 8367.76 750.26 8443.94 747.01 
8495.68 746 8537.11 746.11 8569.93 746.11 8622.99 745.03 8696.59 743.55 

Manning's n Values nun- 3 
sta n Val Sta n Val Sta n Val 

8193.64 .04 9964.07 .055 10049.1 -04 

stai Left Right Lengths, Left Channel Right Coeff Contr. Expan. * 9964.07 10049.1 480 501.6 450 .1 .3 

CROSS SECTION RIVER8 West Quilotosa 
REACH, Reach-1 RSz 1.107 

INPUT 
Descriptions 
Station Elevation Data num. 55 

Sta Elev Sta Elev Sta 
8603.68 747.7 8610.8 747.41 8625.25 
8992.31 742.7 9165.63 743.26 9219.13 

Elev Sta Elev Sta 
747.64 8780.87 742.15 8818.01 
743.23 9392.31 743.84 9564.51 
743.04 9810.59 742.84 9926.03 
743.36 9995.15 743.3710002.42 
742.1610065.22 742.3110095.84 
742.96 10447.1 742.7710593.24 
743.810863.47 744.8910889.43 

Manning's n values nun= 3 
Sta n Val Sta n Val Sta n Val 

8603.68 .04 9992.57 .05510065.22 .04 

Bank stai Left Right Lengths: Left Channel Right coeff Contr. Expan. 
9992.5710065.22 450 469.92 490 .1 .3 

CROSS SECTION RIvERi West Quilotosa 
REACH, Reach-1 RSI 1.018 

INPUT 
cription: Ot ion Elevation Data num- 53 
Sta Elev Sta Elev Sta Elev Sta Elev Ste Elev 

8602.56 743.9 8731.87 740.73 8899.98 741.14 8931.88 740.98 8985.05 741.25 
8996.44 741.3 9131.88 741.28 9300.88 741.34 9331.88 741.11 9501.34 740.59 



Manning's n Values nun- 3 
Sta n Val Sta n Val Sta n Val 

8602.56 .04 9989.11 .05510082.81 .04 

~ a n k  stax s eft Right Lengthst Left Channel Right 
9989.1110082.81 440 485.76 440 

coeff Contr. 
.1 

CROSS SECTION RIVER2 west Quilotosa 
REACH: Reach-1 RS: 0.926 

INPUT 
Deecriptionr 
Station Elevation Data 

Sta Elev Sta 
8399.74 742.1 8446.51 
8650.68 739.9 8658.15 
8999.14 739.7 9134.57 
9432.5 739.7 9571.68 
9763.36 738.7 9794.87 
9955.33 738.8 9965.68 

10012.33 738.610034.68 
10239.64 738.710351.81 
10554.42 738.410593.67 
10774.69 738.610817.23 
11007.59 739.811017.65 
11187.87 737.411210.38 

nun- 74 
E l m  Sta 

741.77 8603.44 
739.94 8706.08 

 lev sta 
740.16 8616.51 
741.06 8799.12 
740.34 9331.75 
739.02 9617.2 
738.35 9887.81 
737.91 9991.9 
738.1810178.06 
739.0110422.05 
738.6110641.85 
738.0610943.97 
739.5811047.74 
738.4311258.12 

Elev Sta 
739.82 8633.22 
742.44 8859.75 

Elev 
738.92 
741.52 
739.73 
739.36 
738.88 
737.61 
737.96 
739.02 
738.62 
738.78 
738.45 
738.74 
738.62 
739.67 

(pi,B ' 8  n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

8399.74 .04 9887.81 .05510239.64 .04 

Bank Sta: Left Right Lengths: Left Channel 
9887.8110239.64 250 190.08 

Ineffective Plow num= 1 
Sta L Sta R Elev Permanent 

888 F 

Right 
180 

coeff Contr. 
.1 

CROSS SECTION RIVER* West Quilotosa 
REACH8 Reach-1 RSz 0.890 

INPUT 
De8cription: Gila Bend Canal UIS 
station Elevation Data num= 19 

Sta Elev Sta Elev Sta Elev 
8131 742.12 8343 741.78 8546 742.15 
9179 741.87 9387 741.83 9588 741.46 

10201 741.7 10405 741.69 10622 741.67 
11236 742.22 11445 743.44 11646 742.19 

sta 
8747 
9791 
10824 
11857 

 lev Sta 
742.37 8955 
741.54 10000 

Elev 
741.91 
741.47 
741.9 

xanning's n values nun= 3 
Sta n Val Sta n Val Sta n Val 
8131 .032 8131 .053 11857 .032 

Bank sta: Left Right Lengths: Left Channel 
8131 11857 58.08 58.08 

Right 
58.08 

Coeff Contr. 
.1 

CROSS SECTION RIvERr West Quilotoea 
REACH: Reach-1 RSr 0.879 

cription: Gila Bend Canal D/S 
ion Elevation Data nun- 19 

Sta Elev Sta Elev 
8131 742.12 8343 741.78 8546 742.15 
9179 741.87 9387 741.83 9588 741.46 

10201 741.7 10405 741.69 10622 741.67 

Sta Elev Sta 
742.37 8955 
741.54 10000 
741.86 11025 

Elev 
741.91 
741.47 
741.1 



~ba~iag's n values nwn- 3 
Sta n Val Sta n Val Sta n Val 
8131 .032 8131 .a53 11857 .032 

Stai Left Right Lengthsi Lett Channel Right 
8131 11857 180 248.16 250 

Cosff Contr. 
.1 

w a n .  
.3 

CROSS SECTION RIVER, West Quilotosa 
REACH8 Reach-1 RS1 0.832 

INPIIT 
Descriptionr 
Station Elevation Data nun= 31 

Sta Elev Sta Elev Sea Elev sta 
9637.58 736 9680.87 736.09 9717.34 735.3 9854.36 
9911.68 732.69 9924.31 732.67 10000 732.910064.32 
10159.97 732.5810279.26 733.8310302.16 734.210346.86 

Elev Sta 
733.19 9872.15 
732.9410102.98 

Elev 
732.93 
732.76 

Manning's n Values n u m ~  3 
Sta n Val sta n Val Sta n Val 

9637.58 .035 9854.36 .04510279.26 .035 

Bank sta: Left Right Lengthsr Left Channel Right 
9854.3610279.26 425 475.2 480 

Ineffective Flow n u m ~  1 
Sta L Sta R Elev Permanent 

888 F 

Cosff Contr. 
.1 

CROSS SECTION RIVERr West Quilotosa 
REACH* Reach-1 RS: 0.742 

ion Elevation Data n u -  37 
Sta Elev Sta Elev Sta Elev Sta  lev Sta 

733.6 9180.59 
733.46 9626.35 
732.16 9810.1 
728.3110020.56 
731.3610419.22 
732.1510823.01 
731.411289.51 

Elev 
733.4 

Manning's n Values nun- 3 
Sta n Val Sta n Val Sta n Val 

8717.65 .035 9854.32 .04510371.45 .035 

Bank Sta: Left Right Lengths: Left Channel Right 
9854.3210371.45 425 464.64 400 

Coeff Contr. 
.1 

CROSS SECTION RIVER: west Quilotosa 
REACES Reach-1 RS: .654 

INPUT 
Description: 
Station Elevation Data num= 34 

Sta Elev Sta Elev Sta Elev sta Elev Sta 
730.98 9242.63 
730.34 9642.27 
728.87 10000 
728.5310377.04 
730.45 10665.4 

Elev 

9:  nnv;;ea nun- 3 
Sta n Val Sta n Val 

8962.59 .035 9798.32 .04510250.01 .035 

Bank Star Left Right Lengthsi Left Channel Right 
9798.3210250.01 500 480.48 480 

Coeff Contr. 
.1 



CROSS SECTION RIVERS West puilotosa 
REACH, Reach-1 RSi .563 

INPUT 

n a n m -  31 
Sta Elev Sta Elev Sta 

8858.84 728 8954.82 728.4 9114.6 728.24 9154.85 
9355.52 728.4 9491.74 728.31 9554.92 728.15 9611.23 

Elev Sta 
728.12 9212.3 
728.26 9659.4 
724.03 9975.55 
726.2710355.05 
729.6910563.81 
726.83 10987.8 

Elev 
728.14 
728.25 
723.62 
726.6 
729.32 
726.89 

tanning's n Values num- 3 
Sta n Val sta n Val Sta n Val 

8858.84 .035 9705.78 .04510380.55 .035 

Bank Sta: Left Right Lengths: Left Channel Right 
9705.7810380.55 340 464.64 440 

Coeff Contr. 
.I 

CROSS SECTION RIVER: West Quilotosa 
REACH: Reach-1 RSr 0.475 

INPUT 
Descriptions 
station Elevation Data num- 38 

S t  Elev Sta Elev Sta Elev Sta 
8742.25 726.5 8885.69 726.4 8918.32 726.41 9084.31 
9140.94 725.9 9323.14 726.19 9411.09 726.07 9525.55 
9603.82 726.1 9621.11 725.9 9680.22 724.95 9727.96 
9828.18 722 9914.44 720.1 9928.03 720.06 9939.09 

 lev sta 
725.97 9106.8 
726.19 9572.44 
724.27 9790.65 
720.11 9975.67 
723.7610370.73 

Elev 

OinS 's n values num- 3 
Sta n Val Sta n Val Sta n Val 

8742.25 .035 9603.82 .045 10420 .035 

Bank Stai Left Right Lengths: Left ChaMel Right 
9603.82 10420 420 464.64 550 

Cosff Contr. 
.I 

CROSS SECTION RIVER: West Quilotosa 
REACHI Reach-1 RSz 0.387 

INPUT 
Description: Same x-sect as 3.924 on Quilotosa Wash 
station Elevation Data num- 189 

sta  lev sta Elev Sta Elev Sta 
8702.93 724.1 8710.58 724.29 8721.33 724.36 8737.42 
8781.24 724.7 8823.86 724.71 8832.05 725.05 8913.39 
8957.12 725.2 8965.23 724.98 9002.44 725.01 9010.35 
9060.24 724.7 9099.44 724.7 9108.85 724.58 9146.62 

 lev sta 
724.56 8772.34 
725.07 8918.57 
724.7 9050.9 

724.61 9155.67 
724.12 9341.04 
723.75 9488.85 
723.4 9611.2 
722.58 9746.02 
721.68 9893.07 

71410004.06 
721.410049.31 
721.610157.93 
722.610299.02 
722.710423.54 
722.510571.26 

Elev 



Manning's n Values n m -  5 
Sta n Val Sta n Val Sta n Val Sta 

8702.93 .03 9746.02 .0410247.85 .0311904.19 
n val Sta n val 
.04212383.45 .034 

Bank Star Left Right Lengths: Left Channel Right 
9893.0712245.17 170 168.96 170 

Coeff Contr. Expan. 
.3 .8 

UVLTIPLE OPENING RIVER, West Puilotoss 
RWLCHi Reach-1 RSi 0.358 

INPUT 
Descriptionr 
Distance from Upstream XS = 130 
Deck/Roadway Width - 16 
weir Coefficient - 2.6 
upstream Deck/Roadvay Coordinates 

n m =  19 --  

sta ~i cord LO cord Sta Hi Cord M Cord sta 
5673 727.68 5953 727.2 6173 
8752 726.39 9252 725.92 9751 

Cross Section Data 
Station Elevation Data 

Sta Elev Sta 
8702.93 724.1 8710.58 
8781.24 724.7 8823.86 
8957.12 725.2 8965.23 
9060.24 724.7 9099.44 
9193.94 724.5 9244.79 
9394.46 723.8 9429.03 
9522.04 723.8 9563.52 
9640.25 723.6 9653.24 
9789.79 722.1 9831.72 
9924.39 721.7 9964.97 
10013.7 713.210020.32 
10063.11 721.3610103.23 
10184.13 721.8310204.11 
10318.77 722.6410334.26 
10463.39 722.5910473.44 
10612.68 722.8110624.06 

nun- 189 
 lev sta 

724.29 8721.33 
724.71 8832.05 
724.98 9002.44 
724.7 9108.85 

724.39 9284 
723.86 9440.81 
723.55 9566.72 
723.45 9692.08 
721.89 9837.79 
721.02 9969.71 

 lev sta 
724.36 8737.42 
725.05 8913.39 
725.01 9010.35 
724.58 9146.62 
724.27 9305.6 
723.8 9476.89 

723.62 9581.06 
722.92 9713.16 
722.01 9874.26 
720.98 9976.32 

Elev Sta Elev 
724.56 8772.34 724.56 
725.07 8918.57 724.97 
724.7 9050.9 724.78 
724.61 9155.67 724.53 
724.12 9341.04 723.77 
723.75 9488.85 723.67 
723.4 9611.2 723.69 

722.58 9746.02 722.67 
721.68 9893.07 721.78 

71410004.06 713.1 



Manning's n Values num- 5 
Sta n Val Sta n Val sta n Val Eta n Val 

.03 9746.02 .0410247.85 .0311904.19 .04212383.45 .034 

1 Bank Stag Left Right Coeff Contr. Expan. 
9893.0712245.17 .3 .8 

1 Downstream Deck/Roadway Coordinates 
num- 19 . - - 

I Sta xi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord LO cord 
5673 727.68 5953 727.2 6173 726.96 

Dowrstrem Bridge Cross Section Data 
station Elevation Data num- 166 

Sta Elev sta Elev Sta 
8776.15 724.2 8806.3 725.35 8815.35 
8869.88 725.4 8894.15 725.49 8897.01 
8959.2 723 8978.58 722.73 9008.56 

9081.76 720.9 9085.99 720.57 9129.62 
9239.97 720.7 9277.29 720.93 9313.71 

 lev sta 
725.55 8820.56 
725.4 8915.97 
721.7 9034.59 

720.91 9160.4 
721.32 9358.68 
721.1 9592.09 

720.76 9777.74 
719.32 9950.44 
710.9810037.58 
720.5610181.65 

Elev Sta 
725.51 8852.55 
724.34 8938.82 
721.04 9044.47 
720.97 9204.06 
721.25 9399.19 

721 9641.18 
720.69 9782.57 
717.62 9973.7 
718.8610084.19 
720.610225.13 

Elev 

Manning's n Values nun= 5 
Sta n Val sta n Val Sta n Val Sta n Val Sta n Val 

8776.15 .03 9880.22 .0410090.68 .0312045.13 .04212111.62 .034 

Bank Sta: Left Right Coeff Contr. Expan. 
9880.2212111.13 .3 .5 

Upstream Embanhent side slope = 2 horiz. to 1.0 vertical 
Dowrstream Embanlrment side slope - 2 horiz. to 1.0 vertical 
E a x i m  allowable suhmergenoe for weir flow - .95 
Elevation at which weir flow begins 
Energy head used in spillway design = 

Y lway height used in design - 
crest shape = Broad Crested 

Number of Piers - 4 

Pier Data 



Pier Station upstream. 9992.29 Downstream. 9992.29 
upstream num- 2 

Width Elev Width Elev 
3 713.1 3 721.69 

Downstream num- 2 
Width Elev Width Elev 

3 713.1 3 721.69 

Pier Data 
Pier Station Otrstream=10007.71 Damstream=10007.71 
upstream num- 2 

Width Elev Width Elev 
3 713.1 3 721.69 

 owns stream num- 2 
Width Elev Width Elev 

3 713.1 3 721.69 

Pier Data 
Pier Station upstream= 12071.5 Downstream 12071.5 
uostream num- 2 ~- 

Width Elev Width Elev 
2 713.91 2 721.2 

 owns stream num- 2 
Width Elev Width Elev 

2 713.91 2 721.2 

Pier Data 
Pier Station Opstream- 12086.5 Downatream= 12086.5 
upstream nun- 2 

Width Elev Width Elev 
2 713.91 2 721.12 

 owns stream num- 2 
Width Elev Width Elev 

2 713.91 2 721.12 

MYnber of Bridge Coefficient Sets - 1 

l a w  Flow Methods and Data 
Energy 
Momentum 
Yarnell 

selected Low Flow Methods - Highest Energy Answer 
High Flow Method 

Pressure and Weir flow 
Submerged Inlet Cd = 
Submerged Inlet + Outlet Cd = .8 
ldax m w  Cord - 

Additional Bridge Parameters 
M d  Friction component to Monrentum 
DO not add Weight component to Momentum 
Class B flow critical depth conu,utations use critical depth 

inside the bridge at the upstream end 
Criteria to check for preesvre flow - Upstream energy grade line 

Multiple opening Stagnation Limits 

upstream Downstream 

opening Type Sta. Left Sta. ~ i g h t  Sta. Left Sta. Right 

Bridge 8702 11000 8776 11000 
Bridge 11000 13664 11000 13596 

CROSS SECTION RIVER, West Ouilotosa 
REACH: Reach-1 RSr 0.355 

1 m  
D~~CriDtiOnt Same x-sect as 3.892 on Ouilotosa Wash - ~ ~ - ~~~ 

~~~~~ ~~- 

station Elevation Data num- 166 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
6.15 724.2 8806.3 725.35 8815.35 725.55 8820.56 725.51 8852.55 725.49 

69.88 725.4 8894.15 725.49 8897.01 725.4 8915.97 724.34 8938.82 723.32 



manning's n Values nun= 5 
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 

8776.15 .03 9880.22 .0410090.68 .0312045.13 .04212111.62 .034 

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9880.2212111.13 100 95.04 100 .3 .5 

CROSS SECTION RIVER: West Quilotosa 

K' Reach-1 

RSr 0.337 

Description: Same x-sect 
Station Elevation Data 

Sta Elev Sta 
8743.47 722 8749.73 
8904.85 720.5 8909.41 
9483.65 721.7 9672.92 
9839.85 718.7 9865.78 
9959.77 710.72 9978.16 

10123.19 720.8610153.81 
10764.97 720.6510965.19 
11274.35 720.1211574.08 
11856.81 720.7311894.28 

as 3.874 on puilotosa Wash 
n,m= 110 --. 

Elev Sta Elev Sta Elev Sta Elev 
722.05 8797.25 721.5 8798.3 721.51 8848.66 720.62 
720.36 8926.45 720.4 9385.86 721.55 9425.46 721.73 

Manning's n Values nun= 5 
Sta n Val Sta n Val Sta n Val Sta n Val sta n Val 

8743.47 .03 9910.79 .0410074.71 .0312049.54 .04212109.52 .034 

Bank Star Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9910.7912109.52 425 427.68 425 .3 .5 

TIPLE OPENING RIVER, West Ouilotose 
REACH* Reach-1 RSI 0.333 



Description2 
Distance from Upstream XS - 20 
DeeklRoadway Width - 360 
Weir Coeffioient - 2.6 
Upstream DecklRoadway Coordinates 

32 
eta Hi Cord Lo Cord :z 726.51 Sta Hi Cord 

7739 726.12 
8182 725.45 8404 725.07 
8848 724.48 9063 724.21 
9485 723.45 9701 723.03 
9985 722.61 10141 722.42 
10598 721.91 10834 721.9 
11283 721.77 11508 721.62 
11977 722.16 11090 722.35 
12539 722.69 12788 722.77 
13284 721.36 13488 721.56 

M cord sta 
7959 
8630 
9275 
9923 
10368 
11075 

Hi Cord M Cord 
725.83 
724.78 
723.8 

722.68 
722.16 
721.69 

Upstream Bridge Cross SeC 
station Elevation Data 

Sta Elev Sta 
8743.47 722 8749.73 
8904.85 720.5 8909.41 
9483.65 721.7 9672.92 
9839.85 718.7 9865.78 
9959.77 710.72 9978.16 
10123.19 720.8610153.81 
10764.97 720.6510965.19 
11274.35 720.1211574.08 

:tion Data 
nun= 110 
Elev Sta Elev Sta 

722.05 8797.25 721.5 8798.3 
720.36 8926.45 720.4 9385.86 
719.81 9716.49 719.37 9745.31 
718.71 9903.47718.8607 9910.79 
710.410000.88 709.8810027.43 
720.910360.56 720.1810619.25 
720.411010.42 720.4111013.98 
720.111619.41 720.4511632.81 

 lev Sta 
721.51 8848.66 
721.55 9425.46 

Elev 
720.62 
721.73 

laa~ing's n Values n u =  5 
sea n Val Sta n Val Sta n Val Sta n Val Sta n Val 

8743.47 .03 9910.79 .0410074.71 .0312049.54 .04212109.52 .034 

Bank Sta: Left Right Coeff Contr. Expan. 
9910.7912109.52 .3 .5 

DOwlStream Deck/Roadway Coordinates 
n- 32 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord M Cord 
7525 726.51 7739 726.12 7959 725.83 
8182 725.45 8404 725.07 8630 724.78 
8848 724.48 9063 724.21 9275 723.8 

Dormstream Bridge Cross Section Data 
station Elevation Data num- 144 

Eta Elev sta  lev Sta Elev Sta 
8917.55 720.2 8948.37 720.25 8973.13 720.34 8985.17 
9013.65 720.5 9034.24 720.53 9081.28 720.71 9129.88 

720.9 9191.37 720.95 9243.43 720.86 9336.48 
720.9 9413.79 720.89 9438.16 720.94 9463.96 
721 9555.75 720.96 9585.15 720.85 9609.83 

9661.28 720.1 9688.83 719.77 9730.15 718.74 9754.97 
9805.99 718.1 9821.23 717.23 9843.95 716.14 9871.34 
9911.08 712.3 9941.66 710 9953.37 709.41 9963.17 

 lev sta 
720.77 9001.29 
720.92 9149.55 
720.92 9364.09 
720.94 9492.19 
720.35 9634.81 
718.69 9775.94 
714.41 9891.67 
709.3 9970.55 

Elev 
720.83 
720.98 
720.9 
720.99 
720.28 
717.68 
713.05 
708.8f 



nranningrs n Values num- 5 
Sta n Val Sta n Val a n Val Sta n Val Sta n Val 

8917.55 .03 9688.83 .0410316.05 .0311207.27 .04212207.85 .034 

Bank Star Left Right Coeff Contr. Expan. 
9821.2312207.85 .3 .5 

upstream Embanlonent side slope - - 3 horiz. to 1.0 vertical 
Downstream Embankment aide slope = 3 horiz. to 1.0 vertical 
uaxi- allowable submergence for weir flow = .95 
Elevation at which weir flow begins = 
Energy head used in spillway design - - 
Spillway height used in design = 
Weir crest shape - Broad Crested 
Number of Culverts = 2 

ert Name shape Rise Span 
err #2 BOX 8 12 

PHWA Chart # 11- Skewed headwall; Chamfered or beveled Inlet 
PHWA Scale 1 4  - Headwall skewed 10 to 45 deg.; inlet edges beveled 
Solution Criteria = Highest U.S. EG 
Culvert Upstnn Dist Length n Value Entrance Loss Coef Exit Loas Coef 

23 264 .013 -4 1 
Number of Barrels - 3 
Upstream Elevation = 710.5 
Centerline stations 

Sta. sta. sta. 
9985 9998 10011 

Downstream Elevation - 709 
Centerline Stations 

Sta. Sta. Sta. 
9985 9998 10011 

Culvert Name shape Rise Span 
Culvert #I Box 8 12 
PHWA Chart # 11- Skewed headwall; Chamfered or beveled Inlet 
PHWA Scale # 4 - Headwall skewed 10 to 45 deg.; inlet edges beveled 
Solution Criteria - Highest U.S. ED 
Culvert Upstnn Dist Length n Value Entrance Loss Coef Exit Loss Coef 

23 382 .013 .4 1 
Number of Barrela - 3 
Upstream Elevation = 711.22 
Canterline Stations 

Sta. sta. sta. 
12077 12090 12103 

Wvnstream Elevation - 708.74 
Centerline Stations 

a .  sta. Eta. 
11995 12008 12021 

e iple Opening Stagnation Limits 
Upstream Downstream 

Opening m e  Sta. Left Sta. Right Sta. Left Sta. Right 



Conveyance 8740 8740 8740 8740 
Culvert Group 8740 11000 8740 11000 
culvert Q ~ O U P  11000 13592 11000 13592 

S SECTION RrVERi West Quilotosa 
X i  Reach-1 RSi 0.256 

INPUT 
Descriptioni Same x-sect as 3.793 on Quilotosa Wash 
station Elevation Data num- 144 

sta  lev S t  E l m  Sta Elev Sta Elev Sta Elev 
8917.55 720.2 8948.37 720.25 8973.13 720.34 8985.17 720.77 9001.29 720.83 
9013.65 720.5 9034.24 720.53 9081.28 720.71 9129.88 720.92 9149.55 720.98 

Manning's n Values nun- 5 
Sta n Val Sta n Val Sta n Val Sta 

8917.55 .03 9688.83 .0410316.05 .0311207.27 
n Val Sta 
.04212207.85 

n Val 
.034 

Bank sta: Left Right Lengths, Left ChaMel Right 
9821.2312207.85 90 89.76 90 

Coeff Contr. 
.3 

CROSS SECTION RIVER* West Quilotosa 
REACH: Reach-1 RSr 0.239 

INPUT 
Description: same x-sect as 3.776 on Quilotosa wash 
station Elevation Data n- 80 

Sta Elev sta  lev Eta Elev sta 
9027.25 717.93 9113.51 717.36 9138.93 717.11 9159.03 
9355.3 716.97 9427.26 716.77 9554.27 716.67 9627.26 

9684.14 716.37 9827.26 716.34 9904.53 714.21 9937.78 
9977.29 717.52 9984.13 714.9210003.54 709.0710014.28 

 lev sta 
717.1 9227.25 
716.7 9679.98 
713.9 9968.56 
713.110025.47 

717.21 12465.8 717.312505.62 717.7412526.29 

ing's n Values nun- 7 
n Val Sta 
.04211033.32 

sta n Val Sta n Val Sta n Val sta 
9027.25 .03 9827.26 .0410038.26 .0310925.33 
11705.29 .04211799.77 .034 









HEC-RAS Version 3.0.1 Mar 2001 
D.S. Army COW of Engineers 

Hflrologic Engineering Center 
609 Second Street, Suite D 

Davis, California 95616-4687 
(916) 756-1104 
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PROJECT DATA 
Project Title: 1-8 Wash West 
Project File : 18WWest.prj 
Run Date and Time: 6/21/01 9:01:47 AM 

Project in English units 

Project Descriptionr 
study Name: Gila Bend Area Drainage Master Plan 

Study Contractors: 
Engineering and Environmental Consultants, Inc. and Premier Engineering 
Corporation 

source of Hydrology: Gila Bend Area Floodplain Delineation 
Study (FCD 90-67) by Bburgesa & Niple for FCDMC, March 1991 

source of 
Survey: Gila Bend Area Floodplain Delineation Study (FCD 90-67); new 

0 graphic mapping and survey by Cooper Aerial Mapping, Inc. 1999. 
FCD 
Contract number FCD 99-18 
Datm: NGVD 1929 

PLAN DATA 

Plan Title: 1-8 wash West, Method 1 
Plan File i q:\99541\~EMA ~ubmittal\Floodplain-Floodways HEC-RAS\I-8 Wash West\I8WWest.p04 

Geometry Titler 1-8 Wash West 
~eometry ~ i l e  : ~:\99541\FEMA Sulmnittal\Floodplain-Floodways HEC-RAS\I-8 Wash West\I8WWest.gOl 

f low Title a 1-8 Wash West, PW Meth 1 
rlow File : q:\9954l\FEMA sulmnittal\Floodplain-Floodways HEC-RAS\I-8 Wash West\18WWent.f02 

Plan S m r y  Information: 
Number of: Cross Sections = 6 Uulitple Openings = 0 

culverts = 0 Inline weirs = 0 
Bridges = 0 

Computational Information 
Water surface calculation tolerance = 0.01 
Critical depth calculaton tolerance = 0.01 
Maximum number of interations = 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 
C-utational Flow Regime: Subcritical Flow 

Encroachment Data 



Equal Conveyance P True 
Left Offset - - 0 
Right offset - - 0 

Reach - Reach-1 
Method Value1 Value2 

1 9959.86 10190 
1 9956.33 10190 

Flow Title: 1-8 wash West, FW Meth 1 
Flow Pile : q:\99541\FEMA Sutrmittal\Floodplain-Floodways HEC-RAS\I-8 wash West\I8WWest.f02 

Plow Data (cfs) 

River Reach RS 
1-8 West Reaoh-1 0.520 
1-8 West Reach-1 0.428 
1-8 West Reach-1 0.332 
1-8 West Reach-1 0.235 
1-8 West Reach-1 0.163 

( Boundary conditions 

1 River Reach Profile Upstream Dmstream 

I 
I 1-8 West Reach-1 PF 1 

1 1-8 West Reach-1 PF 2 
NO-1 s = .ool Known ws = 726.4 
Normal S = .001 Known WS = 727.4 

a TRY DATA 
Geometry Titlei 1-8 Wash West 
Geometry File : q:\99541\FEWA Submittal\Floodplain-Floodways HEC-RAS\I-8 wash West\18WWest.gOl 

CROSS SECTION RIVER2 1-8 West 
REACH* Reach-1 RS: 0.520 

INPUT 
Description: 
station Elevation Data nun= 26 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9950.14 726 9959.86 727.85 9962.64 727.43 9990.55 723.99 10000 723.82 

10036.02 724.910083.96 726.2510091.49 725.8610120.29 724.6510165.22 724.75 
10190.56 724.810206.98 725.4710230.84 725.610266.75 725.84 10339.5 726.38 
10427.18 726.810512.95 727.3810566.39 728.2610591.12 727.8810601.19 727.96 
10814.71 728.910866.96 729.1811018.17 728.7811209.82 729.0911221.63 729.19 
11373.68 730.3 

Manning's n Values num= 3 
Sta n Val sta n Val Sta n Val 

9950.14 .04 9959.86 .0410083.96 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff contr. Expan. 
9959.8610083.96 419.19 419.19 419.19 .1 .3 

Ineffective Flow nun= 1 
Sta L Sta R Elev Permanent 

888 P 

CROSS SECTION RIVER: 1-8 West 
RWLCHi Reach-1 RSI 0.428 

riptioni 
tion Elevation Data num- @= 19 
Sta Elev Sta Elev sta  lev Sta Elev Sta Elev 



Manning's n Values nun= 3 
sta n Val Sta n Val Sta n Val 

.04 9956.33 .0410081.09 .04 

Left Right Lengths: Left Channel Right 
9956.3310081.09 422.65 422.65 422.65 

Coeff Contr. 
.I 

Ineffective Flow num- 1 
Eta L sta R Elev Pemnent 

888 F 

CROSS SECTION RIVER, 1-8 West 
REACH, Reach-1 RS: 0.332 

1mm 
Descriptiont 
Station Elevation Data nun= 36 

Sta Elev Sta Elev Sta Elev Sta 
9904.53 720.12 9926.84 725.69 9936.43 725.81 9949.24 
9978.29 721.410040.44 723.5610063.21 723.910162.31 
10355.09 725.110373.12 725.2810407.22 725.4510537.97 
10604.65 726.710627.06 727.2210723.21 727.8310746.24 
10791.07 727.210825.21 728.04 10855.2 728.0710909.67 
10938.92 728.710995.84 728.52 11039.1 729.6511077.09 
11132.28 730.311156.17 730.2711177.44 730.5811241.19 
11287.65 732.1 

Elev Sta 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

9904.53 .04 9936.43 .0410063.21 .04 

Bank sta: Left Right Lengths: Left Channel Right 
9936.4310063.21 511.91 511.91 511.91 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

888 F 

Cceff Contr. 
.1 

8 SECTION RIVER: 1-8 West 
RS: 0.235 

INPUT 
Description: 
station Elevation Data 

Sta Elev sta 
9886.24 724 9891.25 
9944.98 721.18 9954.59 
10029.69 723.3210046.72 
10111.69 725.1510120.58 
10159.78 724.210176.84 
10571.04 725.9510655.69 
11058.84 729.5911244.07 

nun- 33 
Elev Sta 

725.17 9896.9 
722.59 9964.07 
722.67 10068.1 
724.8310139.19 
724.3410240.79 
726.6410801.61 
732.0111256.67 

E ~ B V  Sta 
725.25 9906.42 
723.1 9997.03 
722.310087.84 
724.110143.63 
724.6 10265.6 
727.710857.26 
732.2 

Elev Sta 
724 9934.4 

721.6710009.76 
723.2410099.23 

Elev 
723.27 
722.54 
724.22 

Manning's n values nun= 3 
Sta n Val Sta n Val Sta n Val 

9886.24 .04 9896.9 .0410099.23 .04 

Bank sta: Left Right Lengths: Left Channel Right 
9896.910099.23 507.5 507.5 507.5 

Ineffective Flow nun- 1 
Sta L sta R Elev Permanent 

888 F 

Cosff Contr. 
.1 

CROSS SECTION RIVER3 1-8 West 
REACH: ~each-1 RS: 0.163 

INPUT 
Descriptionr 
Station Elevation Data nun= 21 

Sta Elev Sta Elev Sta Elev ~ t a  
9957.74 720.31 9966.94 726.32 9976.84 726.4 10002 

Elev Sta 
722.2410029.05 

Elev 
723.96 

11160.1 730.1 

Manning's n Values nun= 3 



Sta n Val Sta n Val Sta n Val 
9957.74 .04 9976.84 .0410047.31 .04 

Bank Star Left Right Lengths* Left Channel Right Coeff Contr. Expan. 
9976.8410047.31 483.82 483.82 483.82 .I .3 

n- 1 

CROSS SECTION RIVER: 1-8 West 
REACH: Reach-1 RSi 0.076 

INPUT 
Descriptions 
Station Elevation Data 

Eta Elev sea 
9907.25 723.21 9909.44 
9950.73 721.22 9967.47 
10009.94 721.3110040.28 
10203.69 723.310225.28 
10406.34 724.2910419.27 
10607.66 725.4910633.83 
10821.52 727.2110862.37 
11053.13 728.711091.34 

n m =  40 
Elev Sta Elev Ste Elev Sta Elev 

724.37 9917.11 724.4 9937.73 721.13 9945.78 719.7 
725.91 9982.43 722.63 9985.15 721.7810003.61 720.8 

Manning's n Values nun= 3 
Sta n Val Sta n Val sta n Val 

9907.25 .04 9967.47 .0410040.28 .04 

Bank Stai Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9967.4710040.28 0 0 0 .1 .3 

IneffectivePlow n m =  1 
Sta L Sta R Elev Permanent 

888 P 

EUMUAUY OF MANNING'S N VALUES 

ra1-8 west 

Reach River Sta. nl n2 n3 

SOKSARY OF REACH LENGTHS 

Rivers 1-8 West 

Reach River sta. Left Channel Right 

SOKSARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
River: 1-8 west 

Reach River Sta. Contr. Expan. 



i l e  O u t p u t  T a b l e  - Standard Table 1 

e a c h  R i v e r  S t a  Q T o t a l  M i n  C h  E l  W.S. E l e v  C r i t  W.S. E.G. E l e v  E.G. Slope V e l  C h n l  
F l o w  Area T o p  W i d t h  F r o u d e  # C h l  

( C t S )  ( f t )  ( f t )  ( f t )  ( f t )  ( f t l f t )  ( f t / S )  
( S P  f t )  ( f C )  

Profi le  O u t p u t  T a b l e  - S t a n d a r d  T a b l e  2 

R e a c h  R i v e r  Sta E.G. E l e v  W.S. E l e v  V e l  H e a d  F r o t n  Loss C  & E Loss Q L e f t  Q C h a n n e l  
Q R i g h t  T o p  W i d t h  

( f t )  ( f t )  ( f t )  ( f t )  ('it) ( C f S )  ( C f S I  
( C f S )  ( f t )  



profile output Table - Encroachment 1 

River Sta W.S. Elev Prof Delta WS E . G .  Elev Top Wdth Act 
t ~ n c  sta L Ch Sta L Ch Sta R Enc Sta R 0""" lft) lft) f f t l  ( f t l  

Q Left Q Channel Q 

(Cf.9) (cfs) 



HEC-RAS Version 3.0.1 Mar 2001 
U.S. AnRy Colp of Engineers 
Hydrologic Engineering Center 
609 Second Street, Suite D 

Davie, 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  
XXXXXXX XXXX X X X X X X X X  XXXXXX XMX 
X X X X X X X X X 
X X X X X X X  X X X 
X X X X X X X X  XXXX X X X  X X X K X X  

PROJECT DATA 
Project Titler saucede wash 
Project File r Saucedal.prj 
Run Date and Time: 5/13/02 2:26:00 PM 

Project in English units 

Project Description2 
study Name: Gila Bend Area Drainage Master Plan 

Study Contractors: 
Engineering and Environmental Consultante. Inc. and Premier Engineering 
Colporation 

source of ~ydrology: Gila Bend Area Floodglain Delineation a study (FCD 90-67) by Bburgess & Niple for FCDMC, March 1991 

source of 
surveyr Gila Bend Area Floodplain Delineation Study (FCD 9-67>; new 
~opographic mapping and survey by cooper Aerial Mapping, Inc. 1999. 

FCD 
Contract number FCD 99-18 
Datumi N O W  1929 

PLAN DATA 

Plan Title: Sauceda Wash, FW Meth 1 
Plan File r 9:\99541\FEMA Submittal\Floodplain-Floodway9 HEC-RAS\Sauceda Wash\Saucedal.p05 

Geometry Title: Sauceda Wash 
Geometry File : 9:\99541\FEMA Sutrmittal\FlooBplain-Ploodways HEC-RAS\Sauceda Wash\Sauoedal.g02 

Flow Title : Sauceda Wash, FW Meth 1 
Flow File : a:\9954l\FEMA submittal\Floodplain-Floodways HEC-RAS\Sauceda Waeh\Saucedal.fOl 

Plan Surmnary Tnfomtion: 
MYnber of8 Cross Sections = 27 Mulitple Openings - 0 

 culvert^ = 0 Inline weir. = 0 
Bridges = 4 

Computational Infomtion 
Water surface Calculation tolerance = 0.01 
Critical depth calculaton tolerance = 0.01 
Maximum number of interations = 20 
m i m u m  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 Flox 



croachment Data 
Equal Conveyance = T r u e  
Left Offset = 0 
Right Offset - - 0 

niver - Sauceda  each = ~each-1 
RS Profile Method Value1 Value2 
5.734 PF 2 1 9928.9210144.51 
5.639 PF 2 1 9889.1310128.77 
5.551 PF 2 1 9850 10165 
5.453 PP 2 1 9772.4110055.56 

FLOW DATA 

plow Titlet Sauceda Wash, FW Meth 1 
Flow File r qz\99541\FEMA Sutrmittal\Floodglain-Floodways HEC-RAS\Sauceda Wash\Saucedal.fOl 

slow Data (cfal 

River  each RS 
Sauceda Reach-1 5.734 
Sauceda Reach-1 4.543 
Sauceda Resch-1 4.129 

Boundary Conditions 

River Reach Profile 

Sauceda Reach-1 PF 1 
Sauceda Reach-1 PF 2 

Upstream Downstream 

NO-1 S = .004 NO-1 S = .0057 
Normal S = .004 Known WS = 722.39 

GEOldETRY DATA 

a Geometry Title: Sauceda Wash Be-try File r q:\99541\FEMA Submittal\Floadplain-Floodways HEC-RAS\Sauceda Wash\Saucedal.gOZ 

CROSB SECTION RIVER: Saucede 
REACH: Reach-1 RS: 5.734 

INPUT 
Description: 



station Elevation Data num= 40 
sta  lev sta  lev Sta Elev Ste  lev 

9785% 7;:: 9793.44 774.41 9805.7 772.65 9809.98 772.26 9814.08 772.52 

Manning's n Values n m =  3 
Sta n Val sta n val Sta n Val 

9785.66 .035 9943.23 .0610022.27 -04 

eank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9943.2310022.27 480 501.25 500 .1 .3 

Ineffective Flow num= 1 
Sta L Sta R Elev Pelmanent 

888 F 

CROSS SECTION RIVER: Sauceda 
REACHI Reach-1 RSI 5.639 

INPUT 
Descrigtionr 
Station Elevation Data 

Sta Elev sta 
8473.23 768.6 8491.84 
8647.99 769.2 8663.38 
8775.15 767.2 8823.92 
8973.86 767.5 8992.49 
9097.92 767.7 9242.22 

num= 67 
Elev sta 

768.54 8492.83 
769.4 8670.76 
767.72 8856.86 
766.55 9011.13 
768.34 9293.05 
767.49 9589.63 
765.98 9734.38 
765.93 9852.82 
760.51 9928.17 
759.9110021.28 

Elev Sta Elev Sta 
768.59 8522.74 768.74 8639.07 
769.36 8696.34 768.88 8742.18 
767.89 8871.94 768.01 8922.94 
767.46 9023.8 768.01 9078.57 
768.48 9315.42 768.38 9505.13 
767.33 9592.38 767.36 9611.03 
763.39 9752.06 763.96 9801.33 
765.95 9874.02 762.96 9883.3 
761.61 9951.26 761.02 9969.15 
762.2210067.67 762.36 10134.5 

Elev 
769.2 

769.51 
767.8 
767.79 
766.99 
767.13 
765.21 
762.64 
760.99 
762.29 

Manning's n Values nun= 3 
sta n Val Sta n Val Sta n Val 

8473.23 .035 9883.3 .0610067.67 .04 

sank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9883.310067.67 480 462.42 450 .1 .3 

CROSS SECTION RIVER: Sauceda 
REACH: ~each-1 RS: 5.551 

INPUT 
Des~ription: 
station Elevation Data n m =  34 

sta  lev sta Elev Sta Elev Sta Elev Sta Elev 
9518.35 765.35 9572.2 765.18 9599.52 765.1 9632.47 765.14 9647.96 764.89 

Wming's n Values n m =  3 
sta n Val Sta n Val Sta n Val 

9518.35 .035 9947.53 .0610031.88 .04 

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9947.5310031.88 470 520.31 510 .1 .3 

Ineffective Plow numi 2 
Sea L ste R Elev Permanent 

888 F 
888 P 



r 
INPUT 
Deacriptioni 
station Elevation Data 

Sta Elev Sta 
9418.27 764.19 9420.92 
9610.47 762.77 9661.4 
9742.92 757.78 9788.73 
9840.66 760.87 9973.65 
10070.7 759.6310073.13 
10115 758.8510121.49 

10160.73 759.34 10168.4 
10269.27 765.8410324.36 
10493.5 765.34 

num- 41 
Elev sta 

764.11 9470.84 
762.16 9673.43 
758.39 9804.86 
759.5910001.04 
759.4210090.65 

n lev sta 
762.6 9476.02 
762.1 9679.25 
758.7 9811.23 
75310003.36 

757.310101.09 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9418.27 .035 9973.65 ,0610029.93 .04 

Bank Star Left Right Lengths: Left Channel Right 
9973.6510029.93 440 451.93 460 

Ineffective Flow nun= 1 
Sta L Sta R Elev Permanent 

888 F 

CROSS SECTION RIVER: Sauceda 
REACHI Reach-1 RSx 5.367 

INPUT 
Description: 
Station Elevation Data n u =  36 

Sta Elev Sta Elev sta Elev sta 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9503.11 .035 9960.36 .0610023.73 .04 

Bank Stas Left Right Lengths: Left Channel Right 
9960.3610023.73 500 502.05 440 

Ineffective Flow numz 1 
sta L Sta R Elev Permanent 

888 F 

CROSS SECTION RIVER: Sauceda 
REACH: Reach-1 RS: 5.270 

INPUT 
Description: 
station Elevation Data 

Sta Elev sta 
8446.06 760.3 8454.55 
8773.98 758.4 8863.58 
9064.21 757.5 9105.28 
9430.39 755.8 9449.13 

nun= 51 
 lev Sta 

759.99 8506.64 
757.33 8892.17 
757.55 9264.84 
755.32 9470.94 
754.63 9843.2 
752.35 9927.84 
749.4110007.05 
756.7110174.62 
761.19 10301.9 
759.74 10490.7 

Elev Sta 

Manning's n Values num= 3 
Sta n Val sta n Val Sta n Val 

8446.06 .035 9948 .0610079.53 .04 

 lev Sta 
762.5 9501.69 
761 9704.04 

758.95 9822.82 
753.5710029.93 
758.6810103.46 

75810146.71 
761.45 10230.7 
765.4710482.25 

Cosff Contr. 
.1 

Elev Sta 
759.7 9828.21 
756.3 9913.18 
755.310023.73 
755.1 10149.1 
760.910240.66 
762.110352.75 
764.710463.93 

Cosff Contr. 
.1 

Elev Sta 
758.17 8690.19 
757.29 9044.81 
757.74 9312.89 
756.06 9637.7 
753.95 9865.12 
755.92 9959.38 
753.9610052.87 
760.2610222.88 
763.110388.47 

762.7610572.69 

Elev 
763.3 

757.44 

Elev 
757.99 

Elev 
758.41 
757.51 



Bank Sta: Left Right Lengths: Left Channel Right 
994810079.53 450 449.44 430 

Ineffective Flow nut= 1 
Sta L Sta R Elev Permanent 

888 B 

Coeff Contr. 
.1 

CROSS SECTION RIVER: Sauceda 
REACH* Reach-1 RSz 5.187 

INPUT 
Description2 
Station Elevation Data 

Sta Elev Sta 
8505.59 757 8563.88 

n m =  55 
Elev Sta 

756.99 8629.01 
754.7 9146.27 
756.68 9481.57 
756.24 9681.07 
752.39 9741.52 
748.83 9943.68 
751.610000.53 
753.6310254.48 
755.2910378.87 
758.0710541.05 
761.1310687.77 

Elev Sta 
756.58 8949.75 
754.89 9332.81 

Elev 
754.84 
756.26 

Elev sta 
756.87 8764.08 
754.8 9164.49 

756.92 9501.81 
754.05 9704.05 
753.94 9746.7 
748.89 9960.11 
746.9310026.68 
753.5510274.38 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

8505.59 .035 9868.54 .0610026.68 .04 

Bank Sta: Left Right Lengths: Left Channel Right 
9868.5410026.68 510 509.24 490 

Ineffective Flow n m =  1 
Sta L Sta R Elev P e m n e n t  

888 F 

Coeff Contr. 
.1 

a CROSS SECTION RIVER: Sauceda 
REACH: Reach-1 RSz 5.091 

INPUT 
Description: 
station Elevation Data 

Sta Elev Sta 
9338.67 753.5 9455.3 

n m -  53 
Elev Sta 

753.67 9527.44 
752.51 9858.64 
749.73 9944.88 
746.56 10033.3 
749.9810270.37 
755.9710487.28 
757.6310666.15 

 lev sta 
753.34 9555.15 
751.54 9877.19 
749.53 9959.17 
748.110061.84 
750,4110282.57 
756.12 10526 
756.4410686.86 

Elev 
752.9 

750.24 

 lev sta 
752.61 9607.82 
751.17 9910.01 
748.01 9997.38 
747.8510157.15 
750.6310373.19 
756.1710542.74 
755.8910700.14 
754.65 10796.1 
754.110907.68 

758.2911013.01 

Manning's n Values n m r  3 
Sta n Val Sta n Val Sta n Val 

9338.67 .045 9959.17 .05 10033.3 .045 

Bank Star Left Right Lengths: Left Channel Right 
9959.17 10033.3 430 474.23 460 

Ineffective Flow num= 1 
Sta L sta R Elev Permanent 

888 F 

Coeff Contr. 
.1 

CROSS SECTION RIVER: Sauceda 
REACH: Reach-1 RS: 5.001 

~ ~ 

Description: 
station Elevation Data n m =  56 

Sta Elev Sta Elev Sta Elev sta  lev sta 
749.72 9312.89 
749.4 9485.82 
748.32 9766.16 
747.94 9867.72 
745.41 9999.62 

Elev 
749.89 
749.36 
749.09 
748.13 
743.44 



Manningrs n Values num- 3 
sta n Val sea n Val Sta n Val 

9007.26 .045 9938.28 .0510040.79 .045 

Bank stai Left Right Lengths: Left Channel Right 
9938.2810040.79 480 481.92 490 

Ineffective Flow nun= 2 
eta L Sta R Elev P e m n e n t  

888 F 
888 F 

Cosff Contr. 
.1 

CROSS SECTION RIVER: Sauceda 
REACH: Reach-1 RS: 4.909 

INPUT 
Description: 
station  levat ti on Data 

Sta Elev sta 
9149.24 749.68 9178.42 
9349.5 748.11 9443.64 
9550.28 747.74 9571.44 
9781.41 746.58 9813.4 
9915.03 744.83 9924.28 
9999.01 738.7910004.42 

10151.49 746.110168.07 

num= 50 
Elev Sta 

748.37 9275.25 
748.23 9487.09 
746.82 9585.34 
746.41 9862.05 
746.26 9955.97 
740.2710029.017 
746.22 10251.4 

Elev Sta 
748.3 9284.23 

748.47 9520.09 

Elev sta 
748.3 9299.94 

748.45 9534.68 
746.61 9752.01 
745.61 9904.34 
746.07 9987.08 
747.6910131.67 
746.7410553.01 
748.510751.78 

Elev 
748.1 
748.1 
744 

744.5 
741.5 

746.45 
745.39 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

9149.24 .045 9966.13 .0510029.01 .045 

Bank sta: Left Right Lengths: Left Channel Right 
9966.1310029.01 450 469.21 450 

Ineffective Flow nun= 1 
Sta L Sta R Elev Permanent 

888 F 

Coeff Contr. 
.1 

CROSS SECTION RIVER: Sauceda 
REACH* Reach-1 RS; 4.821 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
9632.67 747.52 9665.5 
9815.29 742.87 9820.45 
9981.34 742.57 9994.03 
10109.85 743.6510164.78 
10295.13 746.4410303.67 
10521.97 742.8410529.34 
10726.64 744.4110741.68 
11130.34 750.6511219.85 

nun= 37 
Elev Sta 

747.53 9689.91 
743.12 9839.64 

Elev Sta 
747.6 9742.17 
744.3 9862.31 
740.5 10044.3 
744.610232.81 
745.6 10364.4 
742.510676.78 
745.610929.09 

Elev sta 
744.03 9792.36 
743.98 9906.65 
743.4210098.35 
745.110285.73 

745.1910447.41 
743.1910717.02 
745.9210977.49 

Elev 
744.12 
743.39 
743.66 
746.47 
742.4 
744.39 
747.02 

mnning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

9632.67 ,045 9981.34 .05 10044.3 .045 

Bank Star Left Right Lengths: Left Channel Right 
9981.34 10044.3 500 486.92 475 

Ineffective Plow nun= 1 
Sta L Sta R Elev Permanent 

888 F 

Coeff Contr. 
.1 

CROSS SECTION RIVER: Sauceda 
REACLCHz Reach-1 RSI 4.728 



esoription: 
station Elevation Data num= 6 sta Elev sta Elev 38 sta Elev sea Elev sta Elev 

9745.95 745.65 9758.46 742.79 9773.58 739.88 9774.95 739.08 9808.01 737.9 
9822.28 737.59 9869.05 737.75 9945.61737.6475 9981.15 737.6 9993.45 736.43 

10002.04 737.210014.26738.265110059.86 742.2410066.67 740.9910085.07 737.14 
10121.25 737.1510145.69 737.210194.73 737.7210201.25 737.8210248.16 739.63 
10271.87 739.4610351.15 739.510366.42 739.7910374.24 740.1710401.44 739.95 
10420.82 740.2410497.37 740.910525.02 740.7610535.87 740.8810547.41 741.13 
10578.47 741.3110733.54 743.810778.58 744.2210927.28 747.6110978.69 748.26 
11003.18 747.7711060.98 748.511152.81 749.14 

mnning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

9745.95 .045 9945.61 .0510014.26 .045 

~ a n k  Stai Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9945.6110014.26 450 465.06 420 .1 .3 

~neffective Flow num= 1 
sea L sta R Elev Permanent 

888 F 

CROSS SECTION RIVER: Sauceda 
REACH, Reach-1 RS: 4.640 

INPUT 
Desoription: 
Station Elevation Data n m =  57 

Sta Elev sta Elev sta Elev Sta Elev Sta Elev 
8099.28 743.55 8184.31 741.42 8213.62 740.48 8417.27 740.7 8507.66 738.93 
8541.45 738.8 8570.38 738.67 8609.15 738.1 8626.26 738.06 8638.09 738.5 
8653.25 738.1 8701.83 738.29 8750.23 739.19 8817.46 739.92 8831.43 739.92 
8984.88 739.1 9023.89 739.28 9066.81 739.27 9218.57 738.71 9348.84 739.22 

a 9418.42 739.8 9558.33 741.81 9618.71 742.12 9637.15 742.36 9793.26 742.87 
9798.95 742.8 9806.84 741.4 9830.05 737.62 9835.47 737.03 9860.18 737.55 
9881.45 737.98 9894.39 738.33 9906.35 738.55 9915.31 738.96 9926.94 737.53 
9953.33 734.88 9980.11 734.21 10000 734.1910005.79 734.2610024.89 736.01 
10058.16 739.5510080.88 734.85 10085.3 734.0710161.19 734.38 10190.1 734.93 
10202.42 735.310233.34 735.4910296.01 735.8210315.69 741.1810323.72 743.02 
10330.3 745.8 10354.9 745.5910366.85 749.7810373.62 749.310410.32 750.5 

10418.67 749.610433.37 751.77 

mnning's n Values n m =  3 
sta n Val sta n val Sta n Val 

8099.28 .045 9915.31 .0510058.16 .045 

Bank Star Left Right Lengths: Left Channel Right Coeff Contr. Exgan. 
9915.3110058.16 420 515.76 450 .1 .3 

Ineffective Flow n u =  1 
Sta L Sta R Elev Permanent 

888 F 

CROSS SECTION RIVER: Sauceda 
REACH: Reach-1 RS: 4.543 

INPUT 
Description: 
station Elevation Data n m =  102 

sta  lev sta Elev sta Elev Sta  lev Sta Elev 
7710.93 738.3 7773.91 739.41 7792.37 739.86 7820.82 739.55 7929.1 738.54 
7932.23 738.3 7954.1 736.12 7982.29 736.48 7991.37 736.84 8028.3 737.16 
8042.16 736.8 8050.4 739.31 8055.5 740.19 8065.9 740.28 8187.44 739.45 
8213.94 739.6 8234.72 739.52 8239.5 739.37 8369.97 738.14 8381.27 737.77 
8399.66 737.7 8414.06 737.76 8428.18 737.58 8442.15 737.18 8567.12 737.77 
8582.7 737.7 8616.03 738.09 8634.75 738.61 8645.14 738.34 8763.69 737.68 

8771.71 737.5 8808.88 737.42 8826.7 737.56 8939.69 736.41 8955.58 736.11 
9003.65 736.1 9041.07 736.13 9056.27 736.36 9085.45 736.94 9096.27 736.99 
9104.33 737.2 9144.57 737.55 9195.38 737.88 9237.08 738.67 9299.21 739.13 
9357.99 739.4 9430.28 739.22 9476.71 739.23 9563.63 739.37 9587.89 739.05 
9611.49 738.5 9673.05 738.06 9732.67 737.27 9756.13 736.57 9760.62 736.7 
9767.28 736.5 9783.22 737.46 9799.91 737.04 9811.76 737.33 9819.21 737.12 
9822.54 737.2 9832.99 737.23 9848.07 737.29 9861.67 737.56 9877.09 738.16 
9897.73 736.5 9912.36 735.49 9947.79 732.05 9974.21 730.46 9993.84 729.98 
10000 729.710032.35 731.0110036.68 731.4410042.48 732.2910072.73 735.58 

10095.35 735.610108.81 734.7810133.08 732.5710162.73 730.8310167.36 730.5 



Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

7710.93 .045 9912.36 .0510072.73 .045 

Bank Sta: Left Right Lengths: Left Channel Right 
9912.3610072.73 140 135 220 

Ineffective Flow num= 2 
Sta L Sta R Elev P e m n e n t  

888 F 
888 F 

CROSS SECTION RIVER: Sauosda 
REACH* Reaoh-1 RS: 4.497 

INPUT 
~escri~tion: GBC, concrete lined apillway 
station Elevation Data num= 30 

Sta Elev Sta Elev Sta Elev sta 
7925 741.62 8132 741.77 8336 741.42 8547 
8948 741.2 9174 741.66 9377 741.91 9578 
9948 743.33 9957.1 742.849 9976 741.85 9990 

10011 727.8510030.45742.8359 10032 744.03 10056 
10274 741.82 10493 741.99 10702 742.05 10906 
11324 741.78 11527 742.15 11728 742.37 11936 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

7925 .03 9957.1 .01810030.45 .03 

sank sta: Left Right Lengths: Left Channel Right 
9957.110030.45 80 80 80 

Ineffective Flow num= 2 
Sta L Sta R Elev P e m n e n t  

888 F 
888 F 

CROSS SECTION RIVER: Sauceda 
REACXx Reach-1 RS: 4.482 

INPUT 
Description2 d/s x-xection of GBC. 
station Elevation Data num= 30 

Sta Elev sea Elev Sta Elev sea 
7925 741.62 8132 741.77 8336 741.42 8547 
8948 741.2 9174 741.66 9377 741.91 9578 
9948 743.33 9957.1 742.849 9976 741.85 9990 
10011 727.8510030.45742.8359 10032 744.03 10056 
10274 741.82 10493 741.99 10702 742.05 10906 
11324 741.78 11527 742.15 11728 742.37 11936 

Manning's n values num= 3 
Sta n Val Sta n Val Sta n Val 

7925 .03 9957.1 .01810030.45 .03 

Bank star Left Right Lengths: Left Charnel Right 
9957.110030.45 220 220 160 

Ineffective Flow n u =  2 
Sta L Sta R Elev Pelmanent 

888 F 

CROSS SECTTON RIVER, Sauceda 

Description: 
Station Elevatim Data num- 40 

sta Elev Sta Elev sta  lev sta 
8415.35 736.2 8592.41 735.58 8751.65 735.82 8779.51 
8990.74 736.3 9123.82 736.66 9166.21 736.78 9179.55 

Coeff Contr. 
.3 

Coeff Contr. 
.3 

El ev sta 
741.17 8747 
741.82 9784 
727.92 10000 

Coeff Contr. 
.3 

Elev Sta 
735.77 8835.64 
736.9 9191.95 

Elev 
740.94 
742.92 
727.9 

742.47 
742.12 
741.91 

Exgan. 
.5 

Elev 
740.94 
742.92 
727.9 

Exgan. 
.5 

Elev 
736.1 
737.1f 



mnning's n Values nun= 3 
Sta n Val sta n Val Sta n Val 

8415.35 .035 9935.94 .0510037.83 .03 

w a d  stai Left Right Lengths: Left Channel Right Cosff Contr. Expan. 
9935.9410037.83 480 490.78 500 .3 .5 

CROSS SECTION RIVER: Sauceda 
&HI Reach-1 RSz 4.364 

INPUT 
Description: 
station Elevation Data nu- 36 

Sta Elev Sta Elev Sta Elev Sta Elev sta Elev 
8201.22 736.6 8216.39 736.03 8269.31 734.09 8426.69 734.58 8472.45 734.79 
8504.38 734.5 8675.6 732.6 8805.87 731.93 8848.83 732.98 8878.75 733.58 

Manning's n Values numum 3 
Sta n Val Sta n Val Sta n Val 

8201.22 .035 9964.12 .0510058.17 .03 

Bank Sta: Left Right Lengths: Left Channel Right coeff Contr. Exgan. 
9964.1210058.17 490 496.32 480 .I .3 

CROSS SECTION RIVER: sauceda 
REACH: Reach-1 RSz 4.270 

INPUT 
DescriRtionz 
station Elevation Data nums 37 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9351.77 733.3 9368.62 733.18 9472.74 733.15 9498.98 733.9 9532.14 733.55 

ldanning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

9351.77 .035 9950.92 .0510044.93 .03 

Bank Stai Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9950.9210044.93 450 454.08 450 .1 .3 

Ineffe~tive Flow nun= 2 
Sta L Sta R Elev Pe-nent 

888 F 
888 F 

CROSS SECTION RIVER: Sauceda 
REACH: Reach-1 RS: 4.184 

INPUT 
Description: 
station Elevation Data num= 39 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9489.31 729.87 9548.42 729.9 9552.51 729.88 9627.78 729.21 9700.83 729.09 
9792.85 727.71 9830.11 726.2 9899.92 725.21 9944.03 724.83 9967.29 719.79 
10000 719.16 10020.8 718.810041.89 725.1410068.25 724.710071.02 724.56 



10642.29 727.8610743.55 727.210845.52 726.7810992.43 725.0611048.75 724.94 

a 11087.85 724.6611252.75 724.811304.37 724.8511432.15 724.811455.22 724.75 
11517.45 725.1811586.31 725.711638.92 726.1311739.62 725.2 

Manningr. n Values n u =  3 
sta n Val Sta n Val Sta n Val 

9489.31 .035 9944.03 .0510041.89 .03 

sank stag Left Right Lengths: Left C h a ~ e l  Right Coeff Contr. Expan. 
9944.0310041.89 280 290.4 300 .1 .3 

Ineffective Flow n m =  2 
Sta L Sta R Elev Permanent 

888 F 
888 F 

CROSS SECTION RIVER: Sauceda 
RWLCHx Reach-1 RS: 4.129 

INPUT 
Description: 
station Elevation Data num- 82 

Ste Elev Ste Elev Sta Elev Sta Elev sta Elev 
9457.27 729.9 9469.75 729.91 9482.91 730.1 9500.56 729.89 9523.27 729.9 
9543.37 729.8 9571.13 729.1 9574.48 729.07 9602.82 727.53 9628.13 727.26 
9667.87 726.3 9760.1 725.88 9763.77 725.84 9780.38 726.23 9804.05 723.48 
9809.08 723.2 9811.16 723.23 9834.93 721.46 9846.26 722.73 9852.63 723.03 
9881.43 725.7 9896.78 726.56 9900.03 726.81 9915.74 725.27 9941.12 722.85 
9962.85 717.25 9968.56 717.1 10000 717.110027.24 717.2510034.77 717.3 
10046.5 726.410049.37 726.21 10065.2 721.910086.03 722.2210108.07 721.96 
10110.9 722.110126.19 722.2510152.29 722.4310197.86 723.410209.89 723.61 

10226.86 723.710243.16 723.810253.34 723.9610289.03 724.2410298.91 724.5 
10307.32 724.510313.33 724.7110336.11 724.82 10360.8 724.7110387.92 724.8 
10403.05 724.910446.23 725.2810468.32 725.3710480.98 725.5210527.13 725.7 
10539.44 72610548.77 726.0610569.22 725.7510594.76 725.910621.52 726.08 * 10638.16 726.310664.37 726.17 10704 726.2110749.51 726.2410761.61 726.2 
10807.28 726.210844.79 726.2610847.23 726.210869.82 726.2610875.01 726.13 
10890.45 724.910891.96 724.8810910.04 725.9610934.36 725.6910979.93 725.33 
11072.04 725.411085.41 725.43 11141 725.15 11223 724.93 11326 724.66 

11405 724.04 11510 723.71 

Manning's n Values numa 3 
Sta n Val Sta n Val Sta n Val 

9457.27 .035 9915.74 .05 10046.5 .03 

Bank ste: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9915.74 10046.5 110 116.16 110 .3 .5 

Ineffective Flow n m -  1 
Ste L Sta R Elev Pe-nent 

888 F 

BRIDGE RIVER: Sauceda 
REACH: Reach-1 RS: 4.119 

INPUT 
Description: Railroad 
Distance from Upstream XS = 50 
De~kIRoadway Width = 15 
Weir Coefficient - - 2.6 
upstream Deck/Roadway Coordinates 

n u =  14 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 
7918 729.66 8418 729.46 8918 729.61 
9418 729.65 9963 729.23 725.06 9989.6 729.2 725.06 

10000 729.2 725.06 10036 729.18 725.06 10448 728.56 
10949 727.68 11228 727.2 11448 726.96 
11948 726.39 12448 725.92 

upstream Bridge cross section Data 
station Elevation Data num- 82 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9457.27 729.9 9469.75 729.91 9482.91 730.1 9500.56 729.89 9523.27 729.9 
9543.37 729.8 9571.13 729.1 9574.48 729.07 9602.82 727.53 9628.13 727.26 
9667.87 726.3 9760.1 725.88 9763.77 725.84 9780.38 726.23 9804.05 723.48 
9809.08 723.2 9811.16 723.23 9834.93 721.46 9846.26 722.73 9852.63 723.03 
9881.43 725.7 9896.78 726.56 9900.03 726.81 9915.74 725.27 9941.12 722.85 
9962.85 717.25 9968.56 717.1 10000 717.110027.24 717.2510034.77 717.2 



Manning's n Values n m -  3 
Sta n Val Sta n Val Sta n Val 

9457.27 .035 9915.74 .05 10046.5 .03 

Bank star Left Right Coeef Contr. Expan. 
9915.74 10046.5 . 3  .5 

Ineffe~tive Flow n m =  1 
sta L Sta R Elev Permanent 

888 F 

Downstream DecklRoadway Coordinates 
nu"= 14 
8ta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

7918 729.66 8418 729.46 8918 729.61 
9418 729.65 9963 729.23 725.06 9989.6 729.2 725.06 
10000 729.2 725.06 10036 729.18 725.06 10448 728.56 
10949 727.68 11228 727.2 11448 726.96 
11948 726.39 12448 725.92 

Downstream Bridge Croas Section Data 
station Elevation Data num= 15 

Sta Elev Sta Elev Sta Elev Sta Elev sta Elev 
9844.6 728.62 9869.25 728.4 9896 728.27 9912.46726.6558 9944.64 723.5 
9947.44 720.68 9953.96 717.4 9975.01 716.9 9992.76 71710019.77 717.2 
10030.2 717.2510043.06726.658510043.54 727.0110049.55 727.410066.65 727.45 

mnning'e n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

9844.6 .035 9912.46 .0510043.06 .03 

Bank Sta: Left Right Coeff Contr, Expan. 
9912.4610043.06 .3 .5 

Ineffective Flow n m =  2 
sta L Sta R Elev Permanent 

888 F 
888 F 

upstream Embankment side slope - - 2 horiz. to 1.0 vertical 
Downstream Embankment side slope = 2 horiz. to 1.0 vertioal 
Maximum allowable submergence for weir flow = .95 
Elevation at which weir flow begins = 
Energy head used in spillway design = 
spillway height used in design - - 
Weir crest shape = Broad Crested 

Number of Piers = 4 

Pier Data 
Pier Station Upstream= 9977.5 Downstream= 9977.5 
upstream nun= 2 

Width Elev Width Elev 
2 717 2 730.1 

Downstream n u =  2 
Width Elev Width Elev 

2 717 2 730.1 

Pier Station Upstream= 9992.5 Downstream= 9992.5 
n m =  2 

Width Elev Width Elev 
2 717.25 2 730.1 

Downstream n m =  2 
Width Elev Width Elev 

2 717.25 2 730.1 



ier Data 
ier Station Upstream= 10007.5 Downstream= 10007.5 

-upstream num= 2 
width Elev Width Elev 

Pier Data 
pier station Upstream= 10022.5 Downstream= 10022.5 
upstream num- 2 

width Elev Width Elev 
2 717.25 2 730.1 

Downstream num= 2 
width Elev Width Elev 

2 717.25 2 730.1 

~umher of Bridge Coefficient Sets = I 

LOW Flow Methods and Data 
Energy 
uomentum Cd = 2 
Yarnell m a 1  = .9 

selected Low Flow Methods = Highest Energy Answer 

High Flow Method 
Pressure end Weir flow 

Submerged Inlet Cd - - 
Submerged Inlet + Outlet Cd = .8 
Max LOW Cord = 

additional Bridge Parameters 

e Add Fricltion 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 

CROSS SECTION RIVERZ sauceda 
REACH: Reach-1 RS: 4.107 

INPUT 
Description: 
station Elevation Data num= 15 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9844.6 728.62 9869.25 728.4 9896 728.27 9912.46726.6558 9944.64 723.5 

9947.44 720.68 9953.96 717.4 9975.01 716.9 9992.76 71710019.77 717.2 
10030.2 717.2510043.06726.658510043.54 727.0110049.55 727.410066.65 727.45 

Ma~ling's n Values n m =  3 
sea n val Sta n Val Sta n Val 

9844.6 .035 9912.46 .0510043.06 .03 

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9912.4610043.06 90 89.76 90 .3 .5 

Ineffective Flow num= 2 
Sta L Sta R Elev Permanent 

888 F 
888 F 

CROSS SECTION RIVER2 Sauceda 
REACH: Reach-1 RS: 4.090 

INPUT 
Deecrintion: - -- .--- ~ .~~ 
Station Elevation Data n m =  15 

Sta Elev Sta Elev Sta Elev sea Elev Sta Elev 
9799.44 727.5 9814.74 727.37 9910.01 726.88 9912.52726.4259 9940.63 721.34 
9970.11 716.98 9992.52 717.210032.08 718.0610044.56 724.210047.24 726.38 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9799.44 .035 9912.52 .0510047.24 .03 



Bank Stai Left Right Lengths: Left Channel Right Coeff Contr. Exgan. 0 9912.5210047.24 58 58.08 58 .3 .5 
Ineffective Flow num= 2 

Sta L Sta R Elev Permanent 
888 F 
888 F 

BRIDGE RIVERt Sauceda 
REACH: Reach-1 RSI 4.088 

INPUT 
Description: Frontage Road 
Distance from Upstream XS = 10 
Deck/Roadway Width = 26.9 
weir Coefficient - - 2.6 

upstream Deck/Roadway Coordinates 
nun= 8 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord sta Hi Cord Lo Cord 
6827 732 7235 728 8749 728 
9575 728 9957.2 726.9 724.01 10000 726.8 724.01 

10042.8 726.7 724.01 10983 724 

Upstream Bridge Cross Section Data 
station Elevation Data n u =  15 

sta  lev Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values n u =  3 
Sta n Val sta n Val sta n val 

9799.44 .035 9912.52 .0510047.24 .03 

Bank Sta: Left Right Coeff Contr. Exgan. 
9?12.5210047.24 .3 .5 

Ineffective Flow nun= 2 
sta L Sta R Elev Permanent 

888 F 
888 F 

Davnetream DecklRoadway Coordinates 
n m =  8 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 
6827 732 7235 728 8749 728 
9575 728 9957.2 726.9 724.01 10000 726.8 724.01 

10042.8 726.7 724.01 10983 724 

Downstream Bridge Cross Section Data 
Station Elevation Data n u =  38 

Sta E l e v  Ste Elev Sta Elev Sea  lev Sta Elav 

Manning's n Values nun= 3 
Sta n Val Sta n Val sta n val 

8557.04 .035 9927.27 .0510034.32 .03 

Bank stai Left Right Coeff Contr. Expan. 
9927.2710034.32 .3 .5 

Ineffective Flow n m =  1 
Sta L Sta R Elev Permanent 

F 

upstream Embankment side slope - - 0 horiz. to 1.0 vertical 

Downstream Embankment side slope - - 0 horiz. to 1.0 vertical 
Maximum allowahle submergence for weir flow = .95 
Elevation at which weir flow begins - - 
Energy head used in spillway design - 
Spillway height used in design - . 





RIVER: sauceda 
REACH2 Reach-1 RSI 4.077 

INPUT 
Descriptionr 1-8, East Bound Lane 
Distance from upstream XS = 10 
Deck/ROadway Width - - 45 

Weir Coefficient = 2.6 
upstream DecklRoadway Coordinates 

n u =  26 
Sta Hi Cord Lo Cord sta Hi Cord Lo Cord Ste Hi Cord Lo Cord 

7981 728.81 8230 728.55 8440 728.33 
8652 728.35 8869 728.08 9088 727.85 

trpstream Bridge Cross Section Data 
Station Elevation Data num= 38 

Sta Elev sta Elev Sta Elev sta  lev sta  lev 
8557.04 728.5 8657.4 728.38 8753.81 728.26 8857.3 728.15 8913.93 728.09 
8977.08 728.1 9034.15 728.03 9114.28 727.98 9176.76 727.97 9234.36 727.93 
9296.68 727.9 9354.44 727.87 9416.6 727.86 9484.43 727.82 9656.65 727.5 
9736.71 727.3 9794.29 727.14 9822.34 727.07 9834.35 726.99 9856.77 726.94 
9874.46 726.8 9896.65 726.77 9914.58 726.64 9926.52 726.6 9927.27725.1215 
9931.39 717 9947.4 716 9949.4 716 9950.35 715.58 9975.92 716.08 

10024.58 717.27 10029.9 721.510034.32 725.15910035.36 726.02 10038.4 726.53 
10057.03 726.53 10078.4 726.48 10451 725.3 

Manning's n Values nun= 3 
sta n Val Sta n Val Sta n Val 

8557.04 .035 9927.27 .0510034.32 .03 

Bank Star Left Right Cosff Contr. Expan. 
9927.2710034.32 .3 .5 

Ineffective Flow nun= 1 
Sta L sta R Elev Permanent 

888 F 

Dmstream DeokIRoadway Coordinates 
num= 26 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 
7981 728.81 8230 728.55 8440 728.33 
8652 728.35 8869 728.08 9088 727.85 

Dmstream Bridge Cross Section Data 
Station Elevation Data nun= 13 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9874.12 724.76 9902.41 725 9907.06 724.75 9940.13 724.12 9940.34723.7945 
9944.71 717.02 9960.45 716.99 9968.2 717.110004.49 71710042.22 717.43 

10053.29723.842210055.53 725.1410058.19 725.26 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

9874.12 .03 9940.34 .0510053.29 .03 

e Bank Sta: Left Right Coeff Contr. Expan. 
9940.3410053.29 .3 .5 

Upstream anbanlunent side slope - - 0 horiz. to 1.0 vertical 

Damstream Embankment side slope - - 0 horiz. to 1.0 vertical 

Haximum allowable submergence for weir flow = .95 
Elevation at which weir flow begins . - 



Energy head used in spillway design - - 
pillway height used in design = 

eir crest shape = Broad Crested 

Number of Piers = 3 

Pier Data 
pier station Upstream- 9977.7 Downstream= 9977.7 
upstream num= 2 

width Elev Width Elev 
2 717.1 2 724.43 

~wnstream n u -  2 
width Elev Width Elev 

2 717.1 2 724.43 

Pier Data 
Pier Station Upstream= 9998.6 Downstream= 9998.6 
upstream nun= 2 

Width Elev Width Elev 
1 717.1 1 724.43 

Downstream n u =  2 
width Elev Width Elev 

1 717.1 1 724.43 

Pier Data 
pier station U~stream= 10023.6 Downstream= 10023.6 
upstream numn 2 

Width Elev Width Elev 
1 717.1 1 724.43 

~wnstream n u =  2 
Width Elev Width Elev 

1 717.1 1 724.43 

Number of Bridge Coefficient Sets = I 

ow   low Methods and Data 
Energy -- 

Momentum Cd = 2 
Yarnell Kval = .9 

selected Low Flow Methods = Highest Energy Answer 

nigh Flow Method 
Pressure and Weir flow 

Submerged Inlet Cd - - 
Submerged Inlet + Outlet Cd = .8 
m x  Low Cord = 

Additional Bridge Parameters 
Add Friction omponent to Momentum 
Do not add Weight component to Momentum 
Class B flow critioal depth computations use critical depth 

inside the bridge at the upstream end 
Criteria to check for pressure flow = Upstream energy grade line 

CROSS SECTION RIVER: Sauceda 
REACH: Reach-1 RS: 4.062 

INPUT 
Description: 
station Elevation Data n u =  13 

Sta Elev Sta Elev sta  lev sta Elev Sta Elev 
9874.12 724.76 9902.41 725 9907.06 724.75 9940.13 724.12 9940.34723.7945 
9944.71 717.02 9960.45 716.99 9968.2 717.110004.49 71710042.22 717.43 

10053.29723.842210055.53 725.1410058.19 725.26 

Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

9874.12 .03 9940.34 .0510053.29 .03 

Bank star Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9940.3410053.29 90 89.76 90 .3 .5 

BRIDGE RIVER1 Sauceda 
REACH, Reach-1 RS: 4.055 

INPUT 



Descriptionr 1-8 West Bound Lanes 
Distance from upstream XS = e 10 
eck/Roadway Width - 45.6 

Weir Coeffioient = 2.6 
npetream Deok/RoadwaY Coordinates 

num- 6 
sta Hi cord Lo cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 
5759 732.53 9414 728.53 9953.35 727.9 725.37 

10000 727.9 725.3410046.65 727.9 725.31 11723 724.53 

upstream Bridge Cross Section Data 
station ~levetion Data num= 13 

Sta Elev Sta Elev sta Elev Sta Elev Sta Elev 
9874.12 724.76 9902.41 725 9907.06 724.75 9940.13 724.12 9940.34723.7945 
9944.71 717.02 9960.45 716.99 9968.2 717.110004.49 71710042.22 717.43 
10053.29723.842210055.53 725.1410058.19 725.26 

Naming's n Values n m =  3 
Sta n Val sta n Val sta n Val 

9874.12 .03 9940.34 .0510053.29 .03 

Bank sea: Left Right Coeff Contr. Expan 
9940.3410053.29 .3 .5 

e own stream Deck/Roadway Coordinates 
nun= 6 
sta Hi Cord Lo cord Sta Hi Cord Lo Cord sta Hi cord Lo cord 
5759 732.53 9414 728.53 9953.35 727.9 725.37 

10000 727.9 725.3410046.65 727.9 725.31 11723 724.53 

Downstream Bridge Cross section Data 
station Elevation Data n u =  80 

8ta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

w i n g ' s  n Values n m =  3 
Sta n Val sta n Val sta n Val 

8862.2 .035 9937.4 .05 10058.9 .03 

Bank Sta: Left Right Coeff Contr. Expan. 
9937.4 10058.9 .3 .5 

Ineffective Flow n u =  1 
Sta L Sta R Elev Permanent 

888 F 

upstream Wanlonent side slope - - 0 horiz. to 1.0 vertical 
Downstream Embankment aide slope - - 0 horiz. to 1.0 vertical 
Meximum allowable submergence for weir flow = .95 
Elevation at which weir flow begins = 
Energy head used in spillway design = 
spillway height used in design - - 
Weir crest shape = Broad Cregted 

Numher of Piers = 3 

Pier Data 
Pier Station Upstream= 9974.03 Damstream= 9974.03 
upstream nun= 2 

Width Elev Width Elev 
1.167 716.7 1.167 725.37 

m s t r e a m  nun= 2 



Width Elev Width Elev 
1.167 716.7 1.167 725.37 

'Pier Data 
Pier Station unstream= 10000 Downstream= 10000 
upstream nun= 2 

Width Elev Width Elev 
1.167 716.7 1.167 725.37 

Downstream nun= 2 
Width Elev Width Elev 
1.167 716.7 1.167 725.37 

Pier Data 
Pier Station Upstream.10026.07 Downstream=10026.07 
upstream nun= 2 

Width Elev Width Elev 
1.167 716.7 1.167 725.37 

mmetream nun= 2 
Wiath Elev Width Elev 
1.167 716.7 1.167 725.37 

Number of Bridge Coefficient Sets = 1 

LOW Flow Methods and Data 
Energy 
Mmentum cd = 2 
Yarnell m a 1  = .9 

selected LOW Flow Methods = Highest Energy Answer 

High Flow Method 
Pressure and Weir flow 

Submerged Inlet Cd = 
Submerged Inlet + Outlet Cd = .8 
Max LOW Cord - - 

ditional Bridge Parameters 
~ d d  Friction component to Momentum 
DO not add Weight component to Momentum 
class E flow critical depth computations use critical depth 

inside the bridge at the upstream end 
Criteria to oheck for pressure flow = Upstream energy grade line 

CROSS SECTION RIVER* Sauceda 
REACH, Reach-1 RSi 4.045 

INPUT 
Description: 
station Elevation Data nun- 80 

Sta Elev Sta Elev Sta Elev sta Elev sta 

mnninrr's n Values numr 3 - 
Sta n Val Sta n Val Sta n Val 

8862.2 .035 9937.4 .05 10058.9 .03 

star Left Right Lengths: Left Channel Right Coeff Contr. 
9937.4 10058.9 298 179.5 159 

Ineffective Flow n m =  1 
sea L sta R Elev Permanent 

888 F 



CROSS SECTION RIVER: Sauceda 
RS: 4.011 

INPUT 
Description: 
station Elevation Data nun= 32 

sea Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9422.76 724.45 9568.13 723.38 9622.79 722.9 9697.59 723.45 9801.82 721.35 
9837.62 721.31 9846.32 721.18 9867.87 721.2 9897.01 720.61 9928.92 722.02 
9942.58 722.93 9948.4721.1933 9957.96 718.34 9967.6 715.3 10000 715.7 

10024.57 715.9710047.65 716.1710058.72 716.7610080.19 720.610081.95 720.86 
10120.44 719.8410142.96 720.2110178.91 720.37 10185.5 720.410200.42 720.31 
10241.78 720.5710255.97 720.6110360.41 721.5410376.16 721.710448.68 722.52 
10557.15 723.6310634.52 722.96 

mnning's n Values n u =  3 
Sta n Val sta n val Sta n Val 

9422.76 .035 9948.4 .0510080.19 .03 

sank Sea: Left Right Lengths: Left Channel Right Coeff Contr. 
9948,410080.19 0 0 0 .1 

Ineffective Flow num= 2 
Sta L Sta R Elev Permanent 

888 F 
888 F 

SUW$ARY OF MANNING'S N VALUES 

Reach River Sta. 

e OF REACH LENGTHS 

.035 

.035 

.035 

.035 

.035 
Bridge 

.035 

.035 
Bridge 

.035 
Bridge 

.03 
Bridge 

.035 

.035 

River, Sauosda 

Reach River sta.  eft Channel Right 

~each-1 5.734 480 501.25 50C 



Reach-1 5.639 480 462.42 450 
Reach-1 5.551 470 520.31 510 
Reach-1 5.453 4 451.93 460 
Reach-1 5.367 500 502.05 440 
Reach-1 5.270 450 449.44 430 
Reach-1 5.187 510 509.24 490 
Reach-1 5.091 430 474.23 460 
Reach-1 5.001 480 481.92 490 
Reach-1 4.909 450 469.21 450 
Reach-1 4.821 500 486.92 475 
Reach-1 4.728 450 465.06 420 
Reach-1 4.640 420 515.76 450 
~each-1 4.543 140 135 220 
Reach-1 4.497 80 80 80 
Reach-1 4.482 220 220 160 
Reach-1 4.457 480 490.78 500 
Reach-1 4.364 490 496.32 480 
Reach-1 4.270 450 454.08 450 
Reach-1 4.184 280 290.4 300 
Reach-1 4.129 110 116.16 110 
~each-1 4.119 Bridge 
Reach-I 4.107 90 89.76 90 
Reach-1 4.090 58 58.08 58 
Reach-1 4.088 Bridge 
Reach-1 4.079 89.87 89.87 89.87 
Reach-1 4.077 Bridge 
Reaoh-1 4.062 90 89.76 90 
Reach-1 4.055 Bridge 
Reach-1 4.045 298 179.5 159 
Reach-1 4.011 0 0 0 

S-Y OF CONTRACTION AND EXPANSION COEFFICIENTS * iver: Sauceda 
Reach River Sta. Contr . Expan. 

~each-1 5.734 .1 .3 
Reach-1 5.639 .1 .3 
Reach-1 5.551 .I . 3  
Reach-1 5.453 .1 .3 
Reach-1 5.367 .1 . 3  
Reach-1 5.270 .1 .3 
Reach-1 5.187 .1 .3 
Reach-]. 5.091 .1 . 3  
Reach-1 5.001 .1 .3 
Reach-1 4.909 .I . 3  
Reach-1 4.821 .1 .3 
Reach-1 4.728 .1 . 3  
Reach-1 4.640 .1 . 3  
Reach-1 4.543 .3 .5 
Reach-1 4.497 . 3  .5 
Reach-1 4.482 .3 .5 
Reach-1 4.457 .3 .5 
Reach-1 4.364 .1 .3 
~each-1 4.270 .1 .3 
Reach-l 4.184 .1 . 3  
~each-1 4.129 .3 .5 
~each-1 4.119 Bridge 
Reach-1 4.107 .3 .5 
Reach-1 4.090 .3 .5 
~each-1 4.088 Bridge 
Reach-1 4.079 . 3  .5 
Reach-1 4.077 Bridge 
Reach-1 4.062 .3 .5 

e Reach-1 4.055 Bridge 
Reach-1 4.045 .3 .5 
Reach-1 4.011 .1 .3 

Profile Output Table - Standard Table 1 
Reach River Sta Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. SlODe Vel Chnl 



plow Area TOR width Froude # chl 
(CfS) 

(ft) 

Reach-l 
1214.72 
Reach-1 

867.68 

Reach-1 
1439.21 
Reach-l 

1147.71 



Reach-1 4.119 Bridge 

Reach-1 4.088 Bridge 

Reach-1 4.077 Bridge 

Reach-1 4.055 Bridge 

Profile Output Table - Standard Table 2 
Reach River Sta E.G. Elev W.S. Elev Vel Head Frctn Loss C & E Loss 

Q Right TOP Width 





Reach-1 4.119 Bridge 

Reach-1 4.088 Bridge 

Reach-1 4.077 Bridge 

Reach-l 4.055 Bridge 

- 
Profile Output Table - Encroachment 1 
Reach River Sta W.S. Elev Prof Delta WS I 

Right Enc Sta L Ch Sta L Ch Sta R Enc Sta R 
(ftl (ftl 

1.0. Elev Tog Wdth Act Q Left Q Channel p 

(ftl (ftl (cfsl (=£=I 









HEC-RAS Version 3.0.1 Mar 2001 
U.S. Army Corp of Engineers 
Hydrologic Engineering Center 

609 Second Street, Suite D 
Davis, California 95616-4687 

(916) 756-1104 
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PROJECT DATA 
Project Title: Citrus Valley Wash 
Project File i CitrusVW.prj 
Run Date and Tirne: 5/13/02 3rl8i12 PX 

Project in English units 

Project Description: 
study Name: Gila Bend Rrea Drainage Master Plan 

study Contractors: 
Engineering and Environmental Consultants, Inc. and Premier Engineering 
Corporation 

source of Hydrology: Gila Bend Area Floodplain Delineation 
tudy (FCD 90-67) by Bburgess & Niple for FCDMC, March 1991 

Source of 
surveyr Gila Bend Area Floodplain Delineation Study (FCD 90-67); sew 
Topographic mapping and survey by Cooper Aerial Mapping, Inc. 1999. 

FCD 
Contract number FCD 99-18 
Datums N O W  1929 

PLAN DATA 

Plan Title: Citrus Valley Wash, EW Meth 1 
Plan File : q;\99541\FEMA Submittal\Floodglain-Floodways HEC-RAS\Citrus Valley Wash\CitrusW.pOS 

Geometry Titlei Citrus Valley Wash 
Geometry File i q:\99541\FEMA S~bmitta1\FloOdplain-Floodway4 HEC-RAS\Citrus Valley 

Wash\CitrusW.g03 

Flow Title r Citrus Valley Wash, FW Meth la 
Flow File i q:\99541\FEMA Sub~nittal\Floodplain-Floodways HEC-RAS\Citrus Valley 

Wash\CitrusW.f06 

Plan Summary Infomtion: 
Number of: Cross Sections = 21 Mulitple Openings = 0 

culverts = 2 Inline Weirs = 0 
Bridges = 1 

Computational Tnfonnation 
Water surface calculation tolerance = 0.01 
Critical depth calculaton tolerance = 0.01 
Maximum number of interations - 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 
Conputational Flow Regime: Subcritical Flow 

Encroachment Data 
Equal Conveyance = True 
Left Offset = 0 
Right Offset - 0 

River - Citrus Valley Reach = Reach-1 
RS Profile Method Value1 Value2 
6.298 PF 2 1 9930 10156 
6.206 PF 2 1 9920 10100 
6.114 P F 2  1 9935.6110112.49 
6.026 P F 2  1 9875 10080 
5.944 PF 2 1 9880 10055 

- 
PLOW DATA 

Flow Title: Citrus Valley Wash, Fw Ueth la 
Flow File : q:\99541\FEIbA Submittal\FlooUplain-Floodways HEC-RAS\Citrus valley Wash\CitrusVW.f06 

Flow Data (cfs) 

River Reach RS 
Citrus Valley Reach-1 6.298 
Citrus Valley Reach-1 5.483 
Citrus valley Reach-1 5.294 
Citrus Valley Reach-1 4.721 

Boundary Conditions 

River Reach Profile 

Citrus Valley Reaoh-1 PF 1 
Citrus Valley Reach-1 PF 2 

upstream Downstream 

N o m l  S = .004 N o m l  S = .004 
No-1 S = .004 Known WS = 719.95 

GEOMETRY DATA 

Geometry Title: Citrus Valley Wash 
Gemetry File : q:\99541\F~~~ S~bmttta1\Flo0dplain-FloOdwaYs HEC-RAS\Citrus Valley Wash\Citrusvw.g03 

CROSS SECTION RIVERS Citrus Valley 
RWLCHI Reach-1 RSI 6.298 

Station Elevation Data nun= 55 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 



Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

9782.59 .04 9959.31 .0510155.03 .035 

Bank star Left Right Lengths: Left Channel Right 
9959.3110155.03 470 488.56 440 

Ineffective Flow nun= 1 
sea L sta R Elev Permanent 

888 F 

Coeff Contr. 
.1 

CROSS SECTION RIVER, Citrus Valley 
REACHI Reach-1 RSz 6.206 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
7890.59 761.3 8033.06 
8196.41 760.5 8215.58 
8614.14 760.8 8634.88 
8880.1 758.8 9036.44 

9240.51 756.9 9257.52 
9442.14 755.8 9464.99 
9578.3 753.4 9582.84 

num= 98 
Elev Sta 

761.48 8117.16 
760.18 8233.67 
760.85 8787.53 
757.89 9107.26 
756.81 9267.92 
755.69 9483.48 
753.43 9650.94 
752.33 9785.69 
751.82 9880.59 
748.88 9994.73 
751.1410069.94 
752.0110297.34 
754.7710376.81 

Elev Sta 
761.27 8127.52 
760.03 8280.44 

Elev Sta 
761.41 8154.56 
759.75 8434.28 
759.63 8836.43 
757.21 9228.41 
756.3 9415.46 
758.22 9537.73 
753.18 9697.25 
752.06 9837.01 

Elev 
760.94 
759.62 

Manning's n Values nun= 3 
sta n Val Sta n Val St8 n Val 

7890.59 .04 9942.31 .0510092.37 .035 

Bank Star Left Right Lengths: Left Channel Right 
9942.3110092.37 460 486.47 450 

cosff contr. 
.1 

CROSS SECTION RIVER: Citrus Valley 
REACH, Reach-1 RS: 6.114 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
8396.23 757.6 8472.37 
8709.99 758.4 8747.22 
9091.46 755.3 9109.99 
9327.51 755.4 9357.84 
9502.26 755.5 9514.01 
9577.09 756.6 9618.96 
9713.72 751.2 9794.34 

nun= 80 
 lev sea 

757.85 8509.99 
757.61 8797.23 
755.23 9221.21 
756.44 9386.77 
754.97 9519.72 
754.04 9634.11 
750.96 9834.09 

Elev Sta 
757.71 8517.73 
756.57 8885.04 
754.98 9299.26 
756.68 9432.03 
755.68 9538.6 
753.42 9675.75 
751.07 9897.58 

Elev Sta 
757.78 8702.31 
755.74 8909.99 
754.78 9318.75 

Elev 
758.32 
755.48 
755.1 



Manning's n Values num= 3 
Sta n val sta n val Sta n Val 

8396.23 .04 9935.79 .0510062.43 .035 

Bank Star Left Right Lengthsr Left Channel Right Coeff Contr. Expen. 
9935.7910062.43 400 459.75 470 .1 .3 

CROSS SECTION RIVER, Citrus Valley 
REACH, Reach-1 RS: 6.026 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
8088.03 758.5 8253.58 

nun= 87 
 lev Sta 

757.23 8356.13 
Elev Sta 

756.35 8453.99 
756.21 8646.54 
756.05 8777.52 
753.53 9107.65 
753.51 9217.37 
755.21 9390.65 
751.47 9501.48 
749.77 9660.81 
748.64 9862.33 
745.2610015.85 
748.2810283.58 
751.8210487.33 

Elev Sta 
755.94 8509.37 
756.53 8690.69 
755.71 8829.04 
753.44 9145.4 
754.24 9266.82 
753.08 9404.87 
750.67 9516.93 
749.39 9669.22 
748.57 9957.17 
747.9810053.22 
749.8110316.26 

Elev 
756.33 
756.64 
755.25 
753.02 
755.48 
752.92 
750.29 
749.32 
747.28 
747.4 
751.62 

Blaming's n Values a nun= 3 
sta n Val Sta n Val Sta n Val 

8088.03 .04 9957.17 .0510015.85 .035 

Bank Sta: Left Right Lengths: Left Channel Right COeff Contr. Expan. 
9957.1710015.85 370 434.67 460 .1 .3 

CROSS SECTION RIVER: Citrus Valley 
REACH8 Reaoh-1 RSI 5.944 

INPUT 
Descriptioni 
station Elevation Data num- 85 

Sta Elev Sta Elev Sta 
8062.1 756.6 8136.13 756.53 8232.96 

8535.17 753.8 8604.97 754.41 8623.93 
8666.3 755.4 8681.89 755.3 8706.25 

Elev Sta 
756.11 8347.33 
754.55 8641.05 
755.25 8839.91 
752.46 9148.04 
748.2 9378.08 
748.7 9428.88 
753.33 9534.06 
755.13 9626.86 
745.64 9845.52 
743.42 9946.64 
741.1110013.78 
751.9510404.13 
749.2310790.36 
749.16 11190.9 
748.6411415.95 
748.6111991.96 
751.9 12511.5 

Elev Sta 
755.24 8440.82 
755.03 8652.98 
754.2 8894.92 

751.53 9201.89 
747.91 9386.33 
748.48 9444.65 
751.69 9545.57 
752.78 9640.64 
744.86 9857.09 
742.83 9960.17 
745.1810045.63 
751.8810571.36 
749.110934.97 

749.1411192.56 
748.5711591.43 
749.9412016.58 
752.2812596.57 

Elev 
754.32 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

8062.1 .04 9882.49 .0510013.78 .035 

Bank Sta: Left Right Lengths: Left Channel ~ight Coeff Contr. Expan. 
9882.4910013.78 540 544.21 450 .1 .3 

CROSS SECTION RIVERr Citrus Valley 
-HI Reach-1 RS: 5.841 



INPUT - - 

Descriptioni 
Station Elevation Data 

Sta Elev Sta 
nun= 72 

 lev sea 
755.67 8324.31 
752.83 8754.96 
750.71 9299.67 
749.87 9580.2 
751.74 9798.37 
744.13 9869.95 
741.6 10000 
741.1110091.76 

Elev Sta 
753.68 8353.38 
751.81 8930.88 

Elev Sta Elev 
753.53 8373.27 753.54 

Manning's n Values nun= 3 
Ste n Val Sta n Val Sta n val 

8146.55 .04 9949.91 .0510026.57 .035 

Bank star Left Right Lengths: Left Channel Right 
9949.9110026.57 480 480.8 460 

Coeff Contr. Expan. 
.1 .3 

CROSS SECTION RIVER: C i t ~ 8  Valley 
REACH: Reach-1 RSx 5.750 

INPUT 
Descriptioni 
Station Elevation Date nun= 91 

Sta Elev Sta Elev Sta  lev Sta Elev Sta  lev 

blaming's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

8075.55 .05 9945.67 .0510055.67 .04 

Bank Sta: Left Right Lengths, Left Channel Right 
9945.6710055.67 450 475.66 450 

Coeff Contr. Expan. 
.1 .3 

CROSS SECTION RIVER: Citrus Valley 
REACH: Reach-1 RSs 5.660 

INPUT 
Descriptiont 
Station Elevation Data nun= 58 

Sta Elev Sta Elev Sta Elev Sta 
7988.95 749.8 8066.25 749.9 8101.6 749.64 8239.18 
8454.74 749.4 8500.64 751.21 8512.11 750.49 8526.18 
8554.29 748.8 8649.33 748.02 8673.62 747.91 8808.49 
8993.49 744.8 9106 745.34 9152.01 745.56 9177.57 
9279.39 746.8 9287.36 746.6 9336.12 745.54 9459.3 

9499 740.3 9514.13 740.34 9566.86 740.59 9604.78 
9743.48 738 9822.02 738.38 9841.04 738.9 9885.55 

Elev Sta Elev 
749.71 8289.21 749.74 
749.81 8538.91 748.99 
745.47 8894.1 745.04 
746.13 9247.55 748 
741.5 9492.93 740.52 

739.75 9685.55 738.5 
740.38 9893.64 740.5L 



Manning's n values nun= 3 
Sea n Val Sta n Val Sta n Val 

7988.95 .05 9945.66 .0510090.59 .04 

Bank Sta: Left Right Lengths, Left ChaMel Right Coeff Contr. 
9945.6610090.59 447 479.51 447 .I 

CROSS SECTION RIVER: Citrus Valley 
REACH: Reach-1 RS: 5.569 

INPUT 
Description8 
Station Elevation Data 

Sta Elev ~ t a  
8134.44 748.4 8208.71 
8661.95 746.6 8688.78 
8841.08 744.3 8865.12 
8956.54 744.1 8961.3 
9103.28 742.2 9120.68 
9241.36 745.6 9247.44 
9417.58 745.1 9484.01 
9634.28 745.4 9656.01 
9721.84 744 9728.68 
9781.12 739.4 9798.67 
9860.01 736.4 9883.27 
10000.41 731.9610005.28 

nun= 73 
Elev Sta 

748.27 8315.63 
746.32 8735.29 
744.26 8888.24 
744.15 8987.19 
742.61 9122.38 
745.91 9270.9 

Elev sta 
747.5 8391.99 

745.08 8741.62 
744.5 8926.24 

743.64 8998.58 
742.08 9162.03 
745.52 9305.82 
745.06 9568.69 
742.03 9680.97 
742.5 9755.36 

736.33 9807.93 
736.19 9950.41i 

133.3605 10162 

Elev sta 
747.18 8516.56 
744.83 8784.99 
744.99 8943.01 
743.53 9051.57 
741.86 9173.41 
745.4 9320.26 

745.19 9588.68 
743.7 9686.91 

738.94 9771.3 
736.4 9834.16 

'34.1006 9992.12 
736.2310225.17 

nning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

Bank Sta: Left Right Lengths: Left ChaMel Right 
9950.4110050.41 470 455.03 420 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

888 F 

CROSS SECTION RIVER: Citrus Valley 
REACRI Reach-1 RSs 5.483 

INPUT 
Descriptionr 
station Elevation Data 

Sta Elev Sta 
9675.24 745.78 9696.92 
9740.9 739.26 9764.41 

9812.13 737.36 9842.02 
9997.76 730.8210017.48 

10248.32 736.6510263.55 
10431.35 743.9310447.25 
10490.86 744.99 

nun= 31 
Elev Sta Elev sta 

743.61 9710.02 741.84 9714.88 
736.93 9780.24 736.06 9802.5 
738.6 9850.71 738.93 9903.76 
731.3110141.39 735.08 10224.8 
737.0110360.77 741.5810386.96 
744.3510462.01 745.2810464.84 

Naming's n values num- 3 
Sta n Val Sta n Val Sta n Val 

9675.24 .05 9903.76 .0510141.39 -04 

Bank Sta: Left Right Lengths: Left Channel Right 
9903.7610141.39 520 516.65 500 

Ineffective Flow nun= 2 
Sta L Sta R Elev Permanent 

F 
F 

Coeff Contr. 
.1 

 lev Sta 
741.4 9723.5 
737.6 9805.53 
733.8 9935.58 

Coeff Contr. 
.1 

Elev 
747.36 

Elev 
740.88 
737.74 
732.76 

CROSS SECTION RIVER* Citrus Valley 
REACHz Reach-1 RSI 5.385 

INPUT 



station Elevation Data 
sta  lev sta 

8782.21 741.52 8785.77 
9084.2 737.45 9112.2 

num- 107 
Elev Sta Elev sta 

741.06 8789.84 740.7 8974.75 
737.05 9174.89 737.1 9289.57 
738.91 9461.08 739 9473.41 
739.22 9594.68 738.9 9607.78 
738.12 9740.93 738.6 9781.89 
738.64 9870.32 734 9891.15 
732.37 9950.59 732 9982.43 
732.510081.63 732.310171.66 
733.910281.79 73410335.47 
736.4610416.14 736.410450.77 

manning's n values n m =  3 
Sta n Val Sta n Val Sta n Val 

8782.21 .05 9950.59 .0510058.76 .04 

Bank star Left Right Lengths: Left Channel Right 
9950.5910058.76 550 480.14 430 

Ineffective Flow n m =  2 
sta L sta R Elev Permanent 

- 
CULVERT RIVER: citrus valley 
REACHI Reaoh-1 RSI 5.339 

INPUT 
Description2 Gila Bend Canal 
Distance from Upstream XS - 240 
Deck/Roadway Width - - 65 
Weir Coefficient = 2.6 
upstream DecklRoadway Coordinates 

nun= 14 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord sta 
8674 740.26 8819 740.83 8956 

upstream Bridge Cross Sec 
Station Elevation Data 

sta Elev sta 
8782.21 741.52 8785.77 
9084.2 737.45 9112.2 

tion Data - ~ 

n m =  107 
 lev sta 

741.06 8789.84 
737.05 9174.89 

Elev sta 
740.7 8974.75 
737.1 9289.57 

Elev Sta Elev 
738.63 9039.05 737.97 
737.86 9363.63 738.01 
739.15 9499.96 739.47 
738.6 9620.38 738.58 

738.42 9819.82 738.42 
733.76 9904.15 733.52 

Cosff Contr. Expan. 
.6 .8 

Hi cord La Cord 
740.91 

Elev Sta Elev 
738.63 9039.05 737.97 
737.86 9363.63 738.01 



Manning's n Values num= 3 
sta n Val Sta n Val sta n Val 

8782.21 .05 9950.59 .0510058.76 .04 

Bank star Left Right Coeff Contr. Expan. 
9950.5910058.76 .6 .8 

Ineffective Flow n u =  2 
Sta I, Sta R Elev Pemnent 

888 F 
888 F 

Downstream DecktRoadway coordinates 
num- 14 
sta Hi cord Lo cord sta xi cord LO cord sta Hi cord Lo Cord 
8674 740.26 8819 740.83 8956 740.91 
9059 741.15 9272 740.96 9476 740.85 
9697 740.9 9915 740.84 10184 740.78 

10384 741.25 10586 741.14 10796 741.04 
10999 741.18 11210 741.04 

Downstream Bridge Cross section Data 
station Elevation Data num= 69 

sta Elev Sta Elev sta Elev Sta Elev sta  lev 
8746.12 736.1 8780.11 735.77 8820 735.55 8829.05 735.57 8872.72 735.38 

Manning's n Values nun= 3 
Sta n Val sta n Val sta n Val 

8746.12 .035 9972.47 .04510024.52 .03 

Bank Sta: Left ~ i g h t  Coeff Contr. Expan. 
9972.4710024.52 .6 .8 

Upstream Embanlonent aide slope = 2 horiz. to 1.0 vertioal 
Downstream Embankment side slope = 2 horiz. to 1.0 vertical 
Maximvm allmahle submergence for weir flow = .95 
Elevation at which weir flow begins - - 
Energy head used in spillway design - - 
spillway height used in design = 
Weir crest shape = Broad Crested 

Number of Culverts = 1 

culvert Name Shape Rise Span 
5.339-Canal Circular 4 
FHWA chart # 1 - Concrete Pipe Culvert 
FHWA Scale # 1 - square edge entrance with headwall 
Solution Criteria = Highest U.S. EG 
culvert Upstn Dist Length n Value Entrance Loss Coef Exit Loss Coef 

240 113.2 .02 .5 1 
Number of Barrels n 2 
Upstream Elevation = 727.03 
centerline stations 

sta. sta. 
9997.5 10002.5 

Downstream Elevation = 723.13 
Centerline Stations 

Sta. Sta. 
9997.5 10002.5 



CROSS SECTION RIVER8 Clem8 Valley 
RERCHz Reach-1 RS1 5.294 

'INPUT 
- ~ ~ 

station Elevation Data 
Sta Elev Sta 

8746.12 736.1 8780.11 
8897.87 735.2 9006.43 

~ ~ 

 lev sta 
735.77 8820 
734.33 9031.81 

Elev sta 
735.55 8829.05 
734.2 9054.31 
734.33 9235.81 
732.76 9345.58 
734.6 9556.66 

Elev Sta 
735.57 8872.72 
734.13 9108.13 
734.36 9270.06 
732.13 9353.61 
733.8 9580.61 

735.59 9711.48 
731.35 9848.72 
727.66 9942.46 
723.13 10000 
729.8610334.49 
732.9810526.92 
734.3110668.75 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

8746.12 .035 9972.47 .04510024.52 .03 

Bank Star Left Right Lengths: Left Channel Right 
9972.4710024.52 460 487.19 500 

Coeff Contr. 
.6 

CROSS SECTION RIVER: Citms Valley 
REACH: Reach-1 RS: 5.202 

INPUT 
Descri~tion: . 
station Elevation Data num= 40 - - 

sta Elev sta Elev Sta Elev Sta 
8767.84 733.2 8990.96 732.94 9154.54 733.43 9199.66 0----- 
9408.37 733.5 9476.06 733.3 9606.7 733.51 9616.3 
9621.8 730.5 9623.52 731.47 9626.23 734.72 9629.29 

Elev sta 
733.57 9315.3 
733.78 9618.66 
734.72 9780.68 
728.47 9966.41 
725.5410029.32 
730.9710450.45 
730.83 10837.9 
731.7111454.83 

Elev 

Manning's n Values nun= 3 
sea n Val sta n Val Sta n Val 

8767.84 .035 9956.92 .04510029.32 .03 

Bank sta: Left Right Lengths: Left Channel Right 
9956.9210029.32 490 526.51 530 

Coeff Contr. 
.1 

CROSS SECTION RIVER: Citrus Valley 
RWLCH: Reach-1 RSz 5.102 

INPUT 
Description: 
station Elevation Data num= 74 

Sta Elev Sta Elev Sta Elev Sta  lev Sta 
734.69 8573.59 
732.63 8868.85 
732.28 9077.73 
731.97 9490.82 
729.34 9622.78 
731.31 9782.25 

Elev 
733.15 

laannine's n Values numi 3 



Sta n Val Sta n val Sta n val 
8419.52 .035 9969.48 .04510031.13 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. ~xpan. 
9969.4810031.13 450 459.71 475 .1 .3 

CROSS SECTION RIVER: Citrus Valley 
REACH: Reach-1 RSI 5.015 

INPUT 
Description: 
Station Elevation Data 

Sta  lev sta 
9631 729.69 9668.36 

9922.59 724.39 9944.12 
10035.7 723.6810092.01 

n m =  42 
Elev sta  lev Sta 

729.64 9735.72 729.28 9784.4 
724.6 9964.26 724.87 9997.41 

EleV Sta  lev 
729.15 9866.42 726.3 
718.8810032.86 723.3 
724.3510185.66 725 
725.38 10598.1 725 
724.910802.27 725.3 
727.9911352.94 728.9 
730.5511584.16 730.5 
731.9211915.23 732.3 

Manning's n Values n m =  3 
Sta n Val Sta n Val Ste n Val 
9631 .035 9964.26 .045 10035.7 .03 

Bank star Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9964.26 10035.7 480 502.18 530 .I .3 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

888 F 

CROSS SECTION RIVER: C i t ~ s  Valley 
REACH1 Reach-1 RS: 4.920 

Station Elevation Data nun= 98 
Sta 

8099.44 
8226.77 
8322.25 
8444.96 
8525.06 
8668.95 
8837.7 

9076.03 
9291.09 
9545.92 
9625.54 
9726.83 
9958.05 

10238.24 
10483.86 
10766.42 
10894.71 
11003.06 
11224.59 
11395.4 

Elev Sta 
727.9 8112.18 
729.9 8244.51 
727.6 8350.02 
728 8460.78 

727.7 8576.17 
727.1 8719.3 
728.5 8880.37 
726.8 9135.77 
727.4 9333.05 
726.8 9555.63 
725 9634.65 

~ ~ 

Elev Sta 
728.05 8121.5 
730.14 8255.5 

Elev Sta 
728.07 8163.69 

Elev Ste 
728.44 8173.95 
730.49 8303.57 
727.81 8434.7 

Manning's n values num= 3 
Sta n Val Sta n Val Sta n Val 

8099.44 .035 9958.05 .04510037.92 .03 

Bank Stai Left Right Lengths: Left Channel ~ight Coeff Contr. Expsn. 
9958.0510037.92 280 337.9 350 .I .3 

Ineffective Flow n u =  1 
sta L sta R Elev Permanent 

F 

CROSS SECTION RIVER: Citrus Valley 

INPUT 
Descriptioni 



Station Elevation Data nun= 65 
Sta Elev Sta Elev Sta Elev sta  lev sta 

8235.52 728.2 8252.02 728 8258.72 727.5 8295.32 727.64 8342.94 
8418.37 727.7 8471.58 727.84 8497.61 727.58 8525.63 727.41 8554.62 

Manning's n values nun= 3 
Sta n Val Sta n Val Sta n Val 

8235.52 .035 9960.87 .04510036.36 .03 

Bank Stai Left Right Lengths: Left Charnel Right Coeff Contr. 
9960.8710036.36 79.2 79.2 79.2 .3 

BRIDGE RIVER, Citrus Valley 
REACH: Reach-1 RS: 4.847 

INPUT 
Description: SPRR 
Distance from upstream xS = I 
Deckllloadway Width - - 16 
Weir Coefficient - - 2.6 
npstream DecklRoadway Coordinates 

nun= 10 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

upstream Bridge Cross Section Data 
Station Elevation Data nun= 65 

Sta Elev sta Elev Sta 
8235.52 728.2 8252.02 728 8258.72 
8418.37 727.7 8471.58 727.84 8497.61 
8583.01 727 8607.51 726.87 8634.85 

Elev sta 
727.5 8295.32 

727.58 8525.63 

 lev sta 
727.64 8342.94 
727.41 8554.62 
727.91 8686.19 
726.45 9068.21 

726 9247.59 
725.43 9428.28 
722.21 9885.72 
720.91 9968.78 
719.5810043.42 
718.0410168.37 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

8235.52 .035 9960.87 .04510036.36 .03 

Bank Stai Left Right Coeff Contr. Expan. 
9960.8710036.36 .3 .5 

Downstream Deck/Roadway Coordinates 
nun= 10 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord sta Hi Cord Lo Cord 

7888 730.97 8387 730.04 8887 728.77 
9387 727.39 9978.5 727.09 723.09 10000 727.09 723.09 

10021.5 727.09 723.09 10500 729.24 11000 732.54 @ 11501 735.77 

Downstream Bridge Cross Section Data 
station Elevation Data nun= 59 

Sta Elev sta Elev Sta Elev Sta Elev Sta 
9196.68 726.8 9379.23 724.13 9394.71 723.95 9454.66 722.5 9457.57 
9493.79 722.51 9499.57 722.48 9545.85 722.62 9592.11 722.7 9595.5 

Elev 



Mamingrs n Values nun= 3 
Sta n Val Sta n Val sta n Val 

9196.68 .04 9917.46 .0510142.97 .035 

Bank Stai Left Right Coeff Contr. Expan. 
9917.4610142.97 .3 .5 

Ineffective Flow nun= 1 
Sta L Sta R Elev Permanent 

888 F 

U~atream Emhankrent side slope = 2 horiz. to 1.0 vertical 
Downstream anbankrent side slope - - 2 horiz. to 1.0 vertical 
mimum allowable submergence for weir flow = .95 
Elevation at which weir flow begins = 
Energy head used in spillway design - - 
Spillway height used in design - - 
Weir crest shape - Broad Crested 
IhYnber of Piers = 2 

Pier Data 
Pier Station Upstream- 9992.5 Downstream= 9992.5 
nnstream numi 2 - - 

Width Elev Width Elev 
2 714.8 2 723.09 

mvmstream num= 2 
Width Elev Width Elev 

Pier Data 
Pier Station Upstream= 10007.5 Downstream- 10007.5 
upstream nu- 2 

Width Elev Width Elev 
2 714.8 2 723.09 

Downstream nun- 2 
Width Elev Width Elev 

2 714.8 2 723.09 

Munber of Bridge Coefficient Sets = 1 

LOW Flow Methods and Data 
Energy 
~omentum cd - 2 
Yarnell m a 1  r .9 

Selected Low Flow Methods = Highest Energy Answer 

High Flow Method 
Pressure and Weir flow 

Submerged Inlet Cd - - 
Submerged Inlet + Outlet Cd = .8 
m Low Cord - - 

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 unatream end . 
Criteria to check for pressure flow = Upstream energy grade line 

O c R o s s  SECTION RIVERZ citrus valley 

INPUT 
Description: 
Station Elevation Data nun= 59 



%a E l e v  Sta E l e v  S t a  E l e v  Sta Elev Sta Elev 
9196.68 726.8 9379.23 724.13 9394.71 723.95 9454.66 722.5 9457.57 722.51 
9493.79 722.51 9499.57 722.48 9545.85 722.62 9592.11 722.7 9595.5 722.86 
9641.48 723.18 9671.27 723.43 9702.95 723.41 9725.93 723.2 9772.46 721.93 
9820.58 721.26 9823.9 721.16 9873.87 720.34 9917.46 719.7 9957.81 718.42 
9958.43 717.66 9974.43 716.46 9989.71 716.0110006.55 715.810018.33 716.5 

10046.94 716.5210072.58 716.2610142.97 720.2210170.32 720.3 10204 720.58 
10233.79 720.7810281.85 720.0410291.25 720.1610309.55 720.710338.46 725.35 
10340.86 725.14 10349.3 725.5410351.84 726.2110367.95 726.710461.91 726.92 
10564.28 727.410599.44 727.7810626.31 725.99 10647.3 728.710668.92 729.22 
10741.41 729.7610764.37 729.7210780.35 728.9310904.99 730.110908.81 730.18 
10915.97 729.9210932.14 729.7210976.52 728.4911027.35 729.211055.19 729.47 
11083.72 729.4311145.28 731.0311195.79 731.8311224.54 732.4 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9196.68 .04 9917.46 .0510142.97 .035 

Bank Sta: Left Right Lengths: Left Channel Right Cosff Contr. Expan. 
9917.4610142.97 105 105.6 108 .3 .5 

Ineffective Flow n u =  1 
Sta L Sta R Elev Permanent 

888 P 

CROSS SECTION RIVERS Citrus Valley 
 REACH^ Reach-1 RS: 4.821 

INPUT 
Description: 
Station Elevation Data num= 35 

Sta Elev sta  lev Sta Elev sta Elev Sta Elev 
8791.43 726.8 8817.61 726.8 8839.12 727 8843.57 726.96 8977.28 726.71 
8989.01 726.5 9003.92 726.54 9368.97 724.58 9395.93 724.44 9409.07 724.18 
9541.1 723.1 9554.77 723.05 9561.51 723.5 9582.51 723.23 9776.04 719.14 
9920 720 9985 714.1 10000 714.08 10015 714.110058.82 718.81 a 10064.75 718.47 10130.5 722.5710144.91 722.6610157.08 722.510174.76 723.33 

10651.29 726.110659.26 725.9710676.05 726.1210678.59 72610688.06 726.51 
10702.79 726.2510720.53 726.6410802.45 727.46 11156.1 730.611169.45 730.65 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

8791.43 .035 9920 .04510058.82 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
992010058.82 258 224.89 248 . 3  .5 

CULVERT RIVER, Citrus Valley 
REACHI Reaoh-1 RSs 4.820 

INPUT 
Description: 1-8 
Distance from upstream XS = 2 
DecktRoadway Width - 220 
Weir Coefficient = 2.6 
upstream DecktRoadway Coordinates 

nun= 10 
Sta Hi Cord Lo cord Ste Hi Cord Lo Cord Sta Hi Cord LO Cord 

8680 726.39 8907 725.79 9205 725.03 
9439 724.45 9673 724.09 9953 724.32 

10190 725 10427 726.37 10644 727.73 
10853 728.91 

Upstream Bridge crons Section Data 
Station Elevation Data n u =  35 

sea Elev ste  lev sta  lev Sta Elev Sta Elev 
8791.43 726.8 8817.61 726.8 8839.12 727 8843.57 726.96 8977.28 726.71 
8989.01 726.5 9003.92 726.54 9368.97 724.58 9395.93 724.44 9409.07 724.18 
9541.1 723.1 9554.77 723.05 9561.51 723.5 9582.51 723.23 9776.04 719.14 
9920 720 9985 714.1 10000 714.08 10015 714.110058.82 718.81 

10064.75 718.47 10130.5 722.5710144.91 722.6610157.08 722.510174.76 723.33 
10651.29 726.110659.26 725.9710676.05 726.1210678.59 72610688.06 726.51 
10702.79 726.2510720.53 726.6410802.45 727.46 11156.1 730.611169.45 730.65 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

8791.43 .035 9920 .04510058.82 .03 



e Bank stai Left Right Coeff Contr. Expan. 
992010058.82 .3 .5 

Downstream DecklRoedway Coordinates 
num= 10 
sta Hi Cord Lo cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 
8680 726.39 8907 725.79 9205 725.03 
9439 724.45 9673 724.09 9953 724.32 
10190 725 10427 726.37 10644 727.73 
10853 728.91 

Downstream Bridce Cross 
station  levat ti in Data 

Sta Elev Sta 
8720.02 726.3 8728.2 
9300.73 725 9444.29 

Section Data 
n u =  54 

Elev Sta Elev Sta 
726.26 8943.26 726.46 8991.2 
723.84 9475.64 723.8 9479.84 
723.2 9971.7720.2888 9987.7 
713 10020.8720.275110024.15 

723.0410231.38 723.910339.02 

Elev sta Elev 
726.49 9026.88 726.35 
723.94 9492.83 723.87 

713 9995.76 713 
722.7310167.59 722.48 
724.3510366.08 724.9 
725.15 10610.6 725.38 
727.0810735.97 726.59 
727.5310883.98 728 
729.5211195.64 730.39 
731.6411361.03 731.83 
732.14 

Manning's n Values m m ~  3 
sta n Val Sta n Val Sta n Val 

8720.02 .035 9971.7 .045 10020.8 .03 

Bank star Left night coeff Contr. Expan. 
9971.7 10020.8 .3 .5 

Upstream Embankment side slope e = 0 horiz. to 1.0 vertical 
Downstream Eubanknent side slope = 0 horiz. to 1.0 vertical 
Haximum allowable sulnnergence for weir flow = .95 
Elevation at which weir flow begins 
Energy head used in spillway design - 
spillway height used in design 3 

Weir crest shape - Broad Created 
MMher of Culverts = 1 

Culvert Name Shape Rise Span 
Culvert #1 BOX 8 10 
FXWA Chart # 8 - flared wingwalls 
m A  scale # 1 - Winwall flared 30 to 75 deg. 
Solution Criteria = Inlet control - 

Culvert Upetnn Diat Length n Value Entrance Lose Coef Exit Loss Coef 
1 220 .013 .3 .5 

Mlmber of Barrels = 2 
Upstream Elevation = 714.08 
Centerline stations 

sta. sta. 
9989.5 10010.5 

Downstream Elevation = 713 
Centerline Stations 

Sta. Sta. 
9989.5 10010.5 

CROSS SECTION RIVER: Citrus valley 
REACH8 Reach-1 RS: 4.778 

INPUT 
Descriptionr 
Station Elevation Data num= 54 

Sta Elev sta  lev sta  lev sta Elev sta Elsv 



Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

8720.02 .035 9971.7 .045 10020.8 .03 

Bank Sta: Left Right Lengths: Left Channel Right 
9971.7 10020.8 318 299.78 328 

Coeff Contr. 
.3 

CROSS SECTION RIWRI Citrus Valley 
REACH, Reach-l RS: 4.721 

INPUT 
Description: 
Station Elevation Data 

sea Elev Sta 
8448.43 720.8 8489.86 
8606.71 724 8659.39 
8787.13 724.5 8826.49 
9016.03 722.8 9037.67 
9281.98 723.1 9297.24 
9477.38 719.3 9547.47 
9709.26 721.8 9857.59 
9954.33718.6641 9999.33 

10198.07 717.2410205.24 
10560.17 727.3310617.42 
10813.67 729.5110828.02 
10961.92 729.2810999.44 
11194.16 730.62 11234.6 
11335.11 732.0711431.06 

n u =  69 
Elev Sta 

720.99 8500.4 
724.9 8698.31 
724.5 8834.26 

722.48 9093.17 
723.06 9332.74 
719.09 9606.39 
719.14 9898.61 

Elev sta 
721.48 8560.71 
726.15 8775.76 
725.06 8901.27 

722 9253.35 
720.77 9467 
719.06 9704.58 
719.93 9945.08 

Elev Sta 
720.94 8544.33 
725.47 8713.97 
724.44 8875.17 
721.97 9185.34 
722.48 9416.57 
718.71 9620.07 
718.72 9937.78 
717.94 10081.3 
718.4310460.17 
728.210713.11 
729.910866.19 

729.9711121.78 
731.511290.92 

733.1611525.06 

Uanning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val a 8448.43 .035 9954.33 .04510039.74 .03 

Bank sta: Left Right Lengths: Left Channel Right 
9954.3310039.74 0 0 0 

Ineffective Flow n u =  1 
Sta L Sta R Elev Permanent 

888 F 

Coeff Contr. 
.1 

Exgan. 
.3 

OF MANNING'S N VALUES 

River:CitnIs Valley 

Reach River sta . 

.035 
Bridge 



m Y  OF REACH LENGTHS 

Riverr Citrus Valley 

Reach River Sta. Left Channel Right 

Bridge 
105  
2 5 8  

SQUMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
Riverr Citrus Valley 

Reaoh River sta. Contr. Expan. 

.1 

.1 

.6 
Culvert 

.6 

.1 

.1 
.1 
.1 
.3 

Bridge 
.3 
. 3  

Culvert 

rofrle Output Table - Standard Table 1 ... 
Reach River Sta Q Total xin Ch El W.S. Elev crit W.S. E.G. Elev E.G. slope vel chnl 

Plow Area Top Width Froude # Chl 
(-=fa) (ft) (ft) (ft) (ft) (ftlft) (ftlS) 

(sa ft) (ft) 





Reach-1 4.847 Bridge 

Reaoh-1 4.820 Culvert 

e Proeile Output Table - Standard Table 2 
Reach River Sta E.G. Elev W.S. Elev 

Q Right TOP Width 
(et~ (ft~ 

(CfS) (ft) 

Vel Head Frotn Loss 

(ftl (ft) 

Q Left 

(of*) 



741 .74  

741 .84  

741 .65  

741 .68  

741 .62  

741 .64  

741 .61  

741.62 

Culver t  

730 .89  

730 .94  

729 .34  

729 .58  

728 .09  

728 .79  

727.62 

728.34 

727.55 

728.15 

727.55 

728.12 

Br idge  

725 .10  

7 2 6 . 1 1  

725 .09  

726 .09  

Culver t  

722.58 

722.85 

719.25 

720 .44  



0 Profile Output Table - Encroachment I 

Reach River sta W.S. Elev Prof Delta WS 
~ight Enc Sta L Ch Sta L Ch Sta R Enc Sta R 

(ft) (ft) 
(CfS) (ft) (ft) (ft) (ftl 

E.G. Elev 

(ft) 

Top Wdth Act 

(ft) 

Q Left 

(CfS) 

Q Channel Q 

( ~ £ 9 )  

Reach-1 5.339 Culvert 



Reach-1 4.847 B R D  727.42 

Reach-1 4.820 Culvert 







Hacker Wash, Section 1 
Worksheet for Irregular Channel 

reject Description 

orksheet Hacker # l  
Flow Element Irregular Channel 

Method Manning's Formula 
Solve For Channel Depth 

Inout Data 

Slope 0.004500 ft/n 
Discharae 8.250.00 cfs 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 

Closed Channel Weighting Methoc Horton's Method 

Results 

Mannings Coefficient 0.033 
Water Surface Elevation 716.06 ft 

Elevation Range 712.70 to 720.00 

Flow Area 1,670.6 ft2 
Wetted Perimeter 811.36 ft 

Top Width 811.32 ft 

Actual Depth 3.36 f l  

Critical Elevation 715.36 ft 

Critical Slope 0.013235 Wfl 

e e t o c i t y  4.94 ws 

Veloclty Head 0.38 ft 

Specific Energy 716.44 ft 

Froude Number 0.61 

FIOW Type Subcritical 

-- 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(11) (ft) 

Project Engineer: Engineering & Environmental Consultants 
q:\ ... tapproximate delineations\gb-admp.lm2 Engineering & Environmental Consultants FlowMaster "6.0 [614e] 
03/16/01 07:59:06 AM B Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Hacker Wash, Section 2 
Worksheet for Irregular Channel 

Hacker Wash #2 

Flow Element 

Method 
Solve For 

Irregular Channel 
Manning's Formula 
Channel DeDth 

Input Data 

Slope 0.004500 nnt 
Discharge 8.250.00 cfs 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 

Closed Channel Weiahtina Methoe Horton's Method 

Results 

Mannings Coefficient 0.035 
Water Surface Elevation 702.90 ft 
Elevation Range 696.00 to 710.00 

FIOW Area 1,650.9 w 
Wened Perimeter 710.25 R 
Top Width 709.94 ft 
Actual Depth 6.90 ft 

Critical Elevation 702.04 ft 

Critical Slope 0.014688 Wft 

C elocity 5.00 fVs 
elocity Head 0.39 ft 

Specific Energy 703.29 ft 

Froude Number 0.58 
Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 16+00 0.035 

Natural Channel Points 

Project Engineer: Engineering 8 Environmental Consultants 
q:\ ...\app roximate delineations\gb-admp.fm2 Engineering & Environmental Consultants FlowMaster "6.0 [614e] 
03/16/01 08:03:42 AM 0 Haestad Melhods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Hacker Wash, Section 3 
Worksheet for Irregular Channel 

Hacker Wash #3 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

S l o ~ e  0.004500 Wfl 
Discharge 8,250.00 cfs 

- 
Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 0.035 
Water Surface Elevation 683.88 n 
Elevation Range 677.00 to 690.00 

Flow Area 1,289.9 ft2 

Welted Perimeter 383.29 fI 

Top Width 383.00 fl 

Actual Depth 6.88 ft 

Critical Elevation 682.67 ft 

Critical Slope 0.012675 fVft 

@ k k m t y  
6.40 fils 

Veloclty Head 0.64 It 

Specific Energy 664.52 it 
Froude Number 0.61 
Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coeflicient 

Natural Channel Points 

Station Elevation 
(n) (a) 

O+OO 690.00 
1 +50 685.00 
3+50 680.00 
4+20 677.00 
4+40 677.00 
5100 680.00 

6+00 685.00 
7+00 690.00 

Notes: Desert rangeland 

Project Engineer: Engineering R Environmental Consultants 
q:\ ... \approximate delineations\gb-admp.fm2 Engineering & Environmental Consultants FlowMaster "6.0 [614e] 
03/16/01 08:06:24 AM 0 Haestad Methods, lnc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 



Quilotosa #l,  1000' north of 1-8 
Worksheet for Irregular Channel 

Quilotosa #2 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Inout Data 

Slope 0.004600 wn 
Discharae 15.550.00 cfs 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 

Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 0.033 

Water Sutface Elevation 712.95 fl 

Elevation Range 700.00 to 716.00 

Flow Area 4,424.7 ftz 

Wetted Perimeter 3,630.29 ft 

Top Width 3.626.03 ft 

Actual Depth 12.95 fl 

Critical Elevation 712.53 It 

Critical Slope 0.016372 Wfl .: elocity 3.51 Ws 

elocity Head 0.19 ft 

Specific Energy 713.15 ft 

Froude Number 0.56 

FIOW Type Subcriticai 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

Project Engineer: Engineering & Environmental Consultants 
q:\ ... \approximate dellneations\gb-admp.tm2 Engineering & Environmental Consultants FlowMaster "6.0 [614e] 
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Quilotosa #l,1000' north of 1-8 
Worksheet for Irregular Channel 

Natural Channel Points 

Station Elevation 
(fi) (fi) 

Notes: Survey from contours off new mapping by Cooper Aerial 

Project Engineer: Engineering & Environmental Consultants 
Engineering & Environmental Consultants FlnwMartar vR lfildel 



Quilotosa Wash, Section 2,300 ft. south of Indian Road 
Worksheet for Irregular Channel 

- 

Ouiiotosa #1 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Inout Data 

slope 0 . 0 0 4 6 ~  nln 
Discharge 16,200.00 cfs 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Methot Hotion's Method 

Results 

Mannings Coefficient 0.031 

Water Surface Elevation 97.59 tt 
Elevation Range 89.38 to 98.30 

Flow Area 2,703.2 ft2 
Welled Perimeter 1,088.28 ft 

Top Width 1.084.95 fl 

Actual Depth 8.21 R 
Critical Elevation 98.84 f t  

Critical Slope 0.010803 ftlft .qcAOw 5.99 ftls 
elocity Head 0.56 ft 

Specific Energy 98.15 ft 

Froude Number 0.67 

Flow Type Subcritical 

- 

Roughness Segments 

Stati End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

Project Engineer: Engineering & Environmental Consultants 
q:\ ...\app roximate delineations\gb-admp.fm2 Englneering & Environmental Consultants FlowMaster v6.O I614eI 
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Quilotosa Wash, Section 2,300 ft. south of Indian Road 
Worksheet for Irregular Channel 

Natural Channel Points 

Station Elevalion 
lftl mm 

Project Engineer: Engineering & Environmental Consultants 
q:\ ... \approximate delineations\gb-admp.fm2 Englneerlng & Environmental Consultants FlowMaster v6.O [614e] 
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Quilotosa Wash, Section 3,2000' south of Watermelon Road 
Worksheet for Irregular Channel 

Project Description 

Worksheet Quilotosa #3 
FIOW Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Slope 0.0046oo ttnt 
Discharge 21.200.00 cis 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 0.035 
Water Surface Elevation 669.43 A 
Elevation Range 664.00 to 680.00 

Flow Area 3,883.0 ft2 
Wetted Perimeter 1,487.22 fl 
Top Width 1,486.97 fl 
Actual Depth 5.43 fl 
Critical Elevation 668.45 fl 
Critical Slope 0.013886 ftfit 

V e l o c l t y  5.46 Ws 

Veloc~ty Head 0.46 ft 
Specific Energy 669.89 ft 
Froude Number 0.60 
Flow Type Subcritical 

Calculation Messages: 
Flow Is divided. 

- - 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(h) (11) 

O+OO 680.00 
0+70 670.00 
3+00 670.00 
8+00 665.00 

8+50 665.00 
12+00 670.00 

17+00 670.00 

Project Engineer: Engineering & Environmental Consultants 
q:\ ... lapproximate delineations\ob-admp.frn2 Englneerlng & Environmental Consultants FlowMaster v6.0 [614ej 
03/16/01 08:48:05 AM 0 Haestad Methods, lnc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 2 



Quilotosa Wash, Section 3, 2000' south of Watermelon Road 
Worksheet for Irregular Channel 

Natural Channel Points 

Station Elevation 

Project Engineer: Engineering & Environmental Consultants 
q:\ ... \approximate delineations\gb-admp.fm2 Engineering & Environmental Consultants FlowMaster "6.0 [614e] 
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Sauceda M, 1000' north of 1-8 
Worksheet for Irregular Channel 

Sauceda #2 
FIOW Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Inout Data 

slope o.oo5100 wft 
Discharge 4,800.00 cfs 

Ootions 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel weighting Metho, Horton's Method 

Results 

Mannings Coefficient 
Water Sutface Elevation 
Elevation Range 
Flow Area 
Wetted Perimeter 
Top Width 

Actual Depth 
Critical Elevation 

riticai Slope 
elocity 

Velocitv Head 
Specific Energy 

Froude Number 
Flow Tvoe 

0.033 
714.65 f l  

708.50 to 718.40 
914.8 ft2 

443.46 n 
441.91 ft 

6.15 ft 
713.96 ft 

0.013048 fffft 
5.25 fffs 
0.43 ft 

715.08 it 
0.64 

Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channei Points 

Station Elevation 
(n) (n) 

Project Engineer: Engineering & Environmental Consultants 
q:\ ... \approximate delineations\gb-admp.fm2 Englneerlng (L Environmental Consultants FiowMaster "6.0 (614eI 
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Sauceda #2,1000' north of 1-8 
Worksheet for Irregular Channel 

es: Survey from contours off new mapping by Cooper Aerial 

Q) 

Project Engineer: Engineering & Environmental Consultants 
q:\ ... \approximate delineations\gb-adrnp.lrn2 Engineering & Envlronrnental Consultants FlowMaster v6.0 [614e] 
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Sauceda Wash, 150' south of Indian Road 
Worksheet for Irregular Channel 

Sauceda #I 

F~OW Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Slope 0.005100 ftlR 
Discharge 4.700.00 cfs 

Options 

Current Roughness Method improved Lotter's Method 

Open Channel Weighting Method Improved Lotter's Method 

Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 0.033 

Water Surface Elevation 95.27 I t  

Elevation Range 89.69 to 102.12 

Flow Area 1.073.6 It2 

Wetted Perimeter 689.91 ft 

Top Width 688.64 ft 

Actual Depth 5.58 ft 

Critical Elevation 94.23 ft 

~ ~ c ~ ~ y S l o p e  0.012665 fVft 
4.38 fVs 

Veloclty Head 0.30 11 

Specific Energy 95.57 ft 

Froude Number 0.62 

 low Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 6+00 0.032 

640 6+96 0.037 
6+98 10~98 0.032 

Natural Channel Points 

Station Elevation 
(fi) (ft) 

O+OO 98.70 

1+00 95.50 

2+00 94.70 

3+00 95.20 

4+00 95.10 

5+00 92.76 

6cOO 93.17 

6+08 89.69 

6+86 89.82 

a :z 93.27 

94.62 

Project Engineer: Engineering & Environmental Consultants 
q:\ ...\app roximate delineatlons\gb-admp.lm2 Engineering & Envlranmental Consultants FlowMaster v6.0 [614e] 
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Sauceda Wash, 150' south of Indian Road 
Worksheet for Irregular Channel 

Natural Channel Points 

Station Elevation 
(h) (fi) 

Notes: Assumed Survey Elevation of 100.00 

Project Engineer: Engineering & Environmental Consultants 
q:\ ... \approximate delineations\gb-admp.lm2 Engineering & Environmental Consultants FlowMaster "6.0 [614e] 



Sauceda Wash, Section 3, 1500' south of Watermelon Road 
Worksheet for Irregular Channel 

Project Description 

Worksheet Sauceda Wash. #3 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

lnout Data 

Slope 0.005100 fUH 

Discharge 4,700.00 cfs 

- 
Options 

Current Roughness Method Improved Loner's Method 
Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Methot Horton's Method 

Results 

Mannings Coefficient 0.035 
Water Surface Elevation 666.60 ft 

Elevation Range 662.00 to 690.00 

FIOW Area 840.1 ftz 

Wetled Perimeter 335.11 ft 

Top Width 334.97 it 

Actual Depth 4.60 ft 
Critical Elevation 665.74 ft 

Critical Slope O.Ot4009 Wtt 

~elocpy 5.59 Ws 

Veloclty Head 0.49 fl 

Specific Energy 667.09 ft 

Froude Number 0.62 

Flow Type Subcritical 

- 
Roughness Segments 

start End Mann~ngs 
Statlon Station Coefficient 

Natural Channel Points 

Station Elevation 
lfll cft, 

Project Engineer: Engineering 8. Environmental Consultants 
q:\ ... \approximate delineations\gb-admp.frn2 Engineering & Environmental Consultants FlowMaster "6.0 [614e] 
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citrus Valley Wash #2, 1800' north of 1-8 
Worksheet for Irregular Channel 

- 

cvw #2 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

lnout Data 

Slope 0.003700 Wfl 
Discharge 3,100.00 cfs 

Options 

Current Roughness Method Improved Loner's Method 

Open Channei Weighting Method improved Loner's Method 

Closed Channel Weighting Metho, Horton's Method 

Mannings Coefficient 0.036 
Water Surface Elevation 706.35 If 
Elevation Range 700.00 to 712.00 
Flow Area 926.4 ft2 
Welted Perimeter 594.39 f i  
Top Width 593.58 ft 
Actual Depth 6.35 ft 
Critical Elevation 705.46 ft 

Critical Slope 

C 
0.017891 fVft 

locity 3.35 fVs 
elocity Head 0.17 ft 

Specific Energy 706.52 ft 

Froude Number 0.47 
Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Statlon Elevation 
(If) (ft) 

* es: Survey from contours off new mapping by Cooper Aerial 

Project Engineer: Engineering & Environmental Consultants 
q:\ ... \approximate delineations\gb-adrnp.fm2 Engineering & Environments1 Consultants FiowMaster v6.0 [614e] 
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Citrus Valley Wash, 300' north of Indian Road 
Worksheet for Irregular Channel 

-- 

cvw #I 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Innut Data 

Slope 0.003700 n/tt 

Dischame 3.100.00 cis 

Options 

Current Roughness Method improved Loner's Method 

Open Channel Weighting Method improved Loner's Method 
Closed Channel Weighting Methot Horton's Method 

Results 

Mannings Coefficient 
Water Surface Elevation 
Elevation Range 
Fbw Area 
Wened Perimeter 

Top Width 
Actual Depth 
Critical Elevation 

locily 
elocity Head 

Specific Energy 

Froude Number 
Flow T Y O ~  

0.035 

96.38 ft 
88.92 to 100.60 

744.9 ftz 

365.10 ft 
363.10 ft 

7.46 ft 
95.51 ft 

0.015836 fVfI 
4.16 fUs 
0.27 f! 
96.65 ft 

0.51 
Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
cm (11) 

Project Engineer: Engineering & Environmental Consultants 
q:\ ... \approximate delineations\gb-admp.fm2 Engineering & Environmental Consuitanfs FlowMaster "6.0 (614eI 
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Citrus Valley Wash, 300' north of Indian Road 
Worksheet for Irregular Channel 

tes: Assumed Sutvey elevation of 100.00 

Qi 

Project Engineer: Engineering & Environmental Consultants 
q:\ ... lapproximate delineations\gb-admp.fm2 Engineering & Environmental Consultants FlowMaster "6.0 [614e] 
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Citrus Valley Wash, Section 3, 1000' south of Watermelon Road 
Worksheet for Irregular Channel 

cvw #3 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Inout Data 

Slope 0.003600 Ntt 
Discharae 3,100.00 cfs 

Current Roughness Method Improved Loner's Method 
Open Channel Weighting Method Improved Lotter's Method 

Closed Channel Weighting Metho, Horton's Method 

Results 

Manninas Coefficient 0.045 - 
Water Surface Elevation 666.80 fl 
Elevation Range 664.00 to 680.00 

Flow Area 901.9 f12 

Welted Perimeter 394.69 n 
Top Width 394.58 fl 

Actual Depth 2.80 fl 
Critical Elevation 665.59 fl 

Critical Slope 0.026424 M t  Velocity 3.44 Ws 

Velocity Head 0.18 ft 

Specific Energy 666.98 ft 
Froude Number 0.40 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channei Points 

Station Elevation 
(It) (11) 

Project Engineer: Engineering & Environmental Consultants 
q:\ ... \approximate delineations\gb-admp.lrn2 Engineering & Environmental Consultants FlowMaster "6.0 [614e] 
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APPENDIX F: EROSION AND SEDIMENT TRANSPORT a ANALYSIS SUPPORTING DOCUMENTATION 

This section was not included in the scope of work. It was deemed unnecessary since 
there are onlv minor sedimentation concerns. Field observation confirmed that the banks 
of the existing channels are relatively stable and that there appears to be little deposition 
of sediment at the culvert and bridge structures. 



The photogrammetry and topographic mapping were prepared under my direct 
* 
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The floodplain and floodway delineation were prepared under my direct 
supervision: MARICOPA COUNTY 

Not to  Scale 

AERIAL MAPPING 
COOPER AERIAL SURVEYS CO. 
11402 N. CAVE CREEK ROAD 
PHOENIX, ARIZONA 85020 
FLIGHT DATE: 9-7-99 & 9-30- 
CONTOUR INTERVAL: 2' & 4' 

GROUND CONTROL 
SURVNET INC. 
150 N. STAPLEY DRIVE 
MESA, ARIZONA 85203 

HYDRAULICS 
ENGINEERING AND ENVIRONMENTAL 
3003 N. CENTRAL AVENUE, SUITE 

CONSULTANTS 
600 

I I I I I PHOENIX, AZ. 8501 2-2905 602-248-7702 

I 
- - - 

STUDY AREA MAP AND SHEET INDEX 





FLOOD CONTROL DISTRICT 
O F  MARICOPA COUNTY- 

FLOOD DELINEATION STUDY OF 
SAUCEDA WASH 

F.C.D. CONTRACT NO. 99-18 
GILA BEND ADMP 

LEGEND 
100-YR FLOODPLAIN BOUNDARY 
FLOODWAY BOUNDARY ------ 
EXISTING APPROXIMATE ----------- 
FLOODPLAIN BOUNDARY o 

ni 
HYDRAULIC BASE LINE & RIVER MILE - 
CROSS SECTION 

FP=100 Yr WSEL 5.51 
FW=Floodway WSEL 
Q=100 Yr Flow 

ELEVATION REFERENCE MARK @ ERM26 
BASE FLOOD ELEVATIONS - 
ZONE DESIGNATIONS ZONE AE 
SECTION LINE - 

ELEVATION REFERENCE MARKS 
N O E  A U  ELEVATIONS ARE BASED ON NATIONAL 

GEODETIC VERTICAL DATUM OF 1929 

I.D. NUM. ELEV. (FT) DESCRIPTION/LOCATION 

ERM 818 EL=742.84 
Chiseled square at centerline of headwall at gate valve, north 
side of canal, +/- 95 feet west of west side of siphon, 2.3 
miles west of Highway 85 along Gila Bend Canal, on the south 
side of north canal road. 
Section 4, T 6 S, R 5 W. 

ERM #25 EL=725.56 
Chiseled square on top of headwall at northwest corner of bridge 
on west bound Interstate 8, 0.25 miles east of milepost 113. 
Section 4, T 6 S, R 5 W. 

ERM #44 EL=766.52 
Brass cap in concrete. 4.0 miles west of Highway 85 on the 
north side of the Gila Bend Canal to a bridge, then southerly 
across bridge 0.05 miles to a Y, left at Y and south easterly 
and easterly 1.45 miles to a Y, right at Y then southeasterly 
0.95 miles to a gate in fence. Station at north end of gate. 2 
feet north and 2 feet west of a 6"x8" post. 
Section 9, T 6 S, R 5 W. 

ERM #45 ELz774.62 
Brass cap in concrete. 4.0 miles west of Highway 85 on the 
north side of the Gila Bend Canal to a bridge, then southerly 
across bridge 0.05 miles to a Y, left at Y and south easterly 
and easterly 1.45 miles to a Y, left at Y ond continue easterly 
0.85 miles to a line of utility poles running north and south, 
south along utility line 0.95 miles to a gate in a fence. Station 
ot west end of gate, 2.5' north and 1.5' west of a 6"x8" post. 
Section 10, T 6 S, R 5 W. 
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