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Appendix E.1.1 
N-VALUE REACH GROW 1 



Right Overbank-Looking Downstream 
Photo 72 



Determination of Manning's Roughness Coefficients by FCDiulC Method 

Project: Waterman Wash Rough Sketch of 

Stream: A17 
Photograph No.: # 69-72 

Section Description: channel has gravel bed material, overbanks are firm soil 
channel has medium to large vegetation 
L & ROB are sparsely vegetated with brush and grass 

Channel Bed Material 

Degree of irregularity 

Effects of Obstructions 

Variations in the 
Channel Cross Section 

Degree of Meandering 



Main Wash-Looking Downstream 
Photr '" 

Left Overbank-Looking Downstream 
Photo 75 

Rain Wash-Bed F 
.L-L- 7 .  

Right Overbank-Looking Downstream 
Photo 76 



Ilelermination of Manning's Roughness Coefficients by FCDMC nnethod 

Project: Walerman Wash Rough Sketch of 

Stream: A t 8  
Photograph No.: i Y  73-76 

Section Description: (channel has sandy to srnall gravel bed, overbanks have 
firm soil. Channel vegetation is small to medium brush 
I. & ROB are slightly vegetated with small brush and grass 

x i% of Areai 



Left Overbank-Looking Downstream 
Photo 76 

n 



Determination of Manning's Roughness Coefficients by FCDMC Method 

Project: Waterman Wash Rough Sketch of 

Stream: A19 
Photograph No.: # 77-80 

Ciiannel Bed Material 

Degree of Irregularity 

Variations in the I 
Channel Cross Section t 

/ /  Degree of Meandering 1 rn 1.15 1 
, 

. . 
severe I 1.3 I I I 1 

n=(nO+nl +nZ+n3+n4)m I 0.0441 I 0.0461 I 0.043 



I 
Main Wash-Looking Downstream 
Photo 85 

Photo 87 

Main Wash-Bed Material 
hot0 88 

Right Overbank-Looking Downstream 
Photo 88 



Determination of Manning's Roughness Coefficients by FCDMC Method 

Project: Waterman Wash Rough Sketch of 
Stream: A30 Typical Channel Cross Section 

Photograph No.: # 85-88 

Channel Bed Material 

Degree of Irregularity 

Effects of Obstructions 

Variations in the 
Channel Cross Section 

x %of Area 



Main Wash-Lookina Downstream 
Photo 69 

Left Overbank-Lookina Downstream - 
Photo 71 

n 

Main Wash-Bed Material 

photo 72 

n 



Determination of Manning's Roughness Coefficients by FCDMC Method 

Project: Waterman Wash 
Stream: A35 

Rough Sketch of 
Typical Channel Cross Sectlon 

a1 

Photograph No.: # 69-72 
,.. . 1 [+) 1 i<l.-ii.i.& 

Section Description: channel bed is gravel. Overbanks are firm soil. 
channel vegetation is medium and large brush and trees 
L & ROB vegetation is sparse, with small and medium 
brush and grasses. 

Channel Conditions Manning's n Adjustment Len Overbank Main Channel 

Cliannel Bed Material 

L Rock Cut 1 
Fine Sand 

egree o rregu arlty 

Effects of Obstructions 

Variations in the 
Channel Cross Section 

I I I 

I 1 / I 1 ( I 
Degree of Meandering 1.15 



Main Wash-Looking Downstream 
Photc 

-- 

Left Overb 
Photo 67 

Main Wash-Bed Material 
"hoto 66 m 



Determination of Manning's Roughness Coefficients by FCDMC Method 

Project: Waterman Wash Rough Sketch of 
Stream: A37 

Photograph No.: # 65-68 
Section Description: channei bed is coarse sand. Overbanks are firm soil. 

channel vegetation is large brush and trees. L & ROB 
vegetation is sparse with small and medium brush and 

Channei Bed Material 

Degree of irregularity 

Effects of Obstructions - 
vegetation 

I Variations in the II Channei Cross Section 

L 

Degree of Meandeiing 



1-Looking Downstream Main Wash-Bed R 

Left Overbank-Looking Downstream 
Photo 83 photo 84 



Determination of Manning's Roughness Coefficients by FCDidC Method 

Project: Waterman Wash Rough Sketch of 

Stream: A51 
Photograph No.: # 81-84 

Section Description: channel is coarse sand. Overbanks are firm Soil. 
channei vegetation is medium to large brush and trees 
L & ROB are sparse with small to medium brush and 

Channei Bed Materiai 

Degree of Meandering 



Left Overbank-Looking Downstream 
Photo 51 

Main Wash-Bed Material 
hot0 ! 

Right Overbank-Looking Downstream 
photo 52 

n 



Determination of Manning's Roughness Coeiiicienls by FCDlLlC Method 

Project: Waterman Wash Rough Sketch of 
Stream: 833 

Photograph No.: # 49-52 

Channel Bed Material 

Degree of lrregulariiy 



Photo 45 

Left Overbank-Looking Downstream 
Photo 47 

n 

Main Wash-Bed Material 

Right Overbank-Looking Downstream 
Photo 48 



Determination of Manning's Roughness Coetficienls by FCDMC Method 

Proiect: Waterman Wash Roush Sketch of 

Small 
Vegetation Medium 

< ,... , .... 

Y I 
~-~p 

0.000 
Variations in the 0.001-0.005 1 1 I 1 1 

Channei Cross Section 0.010-0.015 1 
I I I I I 

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

Degree of Meandering L 



Main Wash-Looking Downstream 

Left Overbank-Looking Downstream - 
Photo 43 

Main Wash-Bed Material 

Right Overbank-Looking Downstream 
photo 44 



Determination of Manning's Roughness Coefficients by FCDMC Method 

Proied: Waterman Wash Rouah Sketch of 
stream: 647 Typical channel Cross Section 

Photograph No.: # 41-44 

Channel Bed Material 

egree o rregu an y 

Effects of Obstructions 

Sum left, rightsenter) 



- 
Photo 15 Photo 16 



Determination of Manning's Roughness Coeificients by FCDhlC Pvlethod 

Project: Waterman Wash Rough Sketch of 
Stream: E49-2 Typical Channel Cross Section 

Photograph NO.: #13-16 
Section Description: channel and overbanks are firm soil. Channel 

vegetation is small and medium brush. L & 
ROB are sparse with small and medium 

Channei Bed Material 

Degree of irregularity 

Effects of Obstructions 

Channei Cross Section 



A~pendix E.1.2 
N-VALUE REACH GROW 2 



- 
ownstream 

Left Overbank-Looking Downstream 
Photo 63 

Main Wash-Bed Material 

Right Overbank-Looking Downstream 
Photo 64 



Determination of Manning's Roughness Coefficients by FCDMC Method 

Project: Waterman Wash Rough Sketch of 
Stream: A41 Typical Channei Cross Section 

Photograph No.: # 61-64 
Section Description: channel is coarse sand. Overbanks are firm soil. 

channel vegetation is small to medium brush and trees 
L & ROB are sparse with small to medium brush. 

Cllannei Bed Material 

Degree of Irregularity 

ERects of Obstructions 

Variations in the 
Channel Cross Section 

>",>, ,", I 
Degree of Meandering Appreciable 1 severe 

- 
m 

I n=(nO+n l  +nZ+n3+n4)m 1 .  0.0431 0.0441 0.044 



Main Wash-Looking Downstrean 
Phnk '- 

Left Overbank-Looking Downstream 
Photo 59 

I ~ ~ - - ~  

~ i g h t  overbank-~ooking Downstream 
Photo 60 



Determination of Manning's Roughness Coefficients by FCDMC Method 

Project: Waterman Wash Rouah Sketch of 
Stream: 829 Typical ~ h ~ n n e i  Cross Section 

Photograph No.: # 57-60 
Section Description: channel bed is gravel. Overbanks are firm soil. 

channel vegetation is srnaii to medium brush. 
L & ROB are sparse with srnaii brush. 

Cliennei Bed Material 

Degree of irregularity 

Effects of Obstructions 

Vegetation 
n n96.n ncn 
"."_I"-". I "U , I I I i 0 

Variations in the 
I 

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

Degree of Meandering 



Main Wash-Looking Downstream -,-..- . .- 

Left Overbank-Looking Downstream 
Photo 149 

I 
Bed Materi 



Determination of Manning's Roughness Coefficients by FCDMC Method 

Project: Waterman Wash 
Stream: F34-3 

Photograph No.: #147-150 
Section Description: 

Rough Sketch of 
Typical Channei Cross Section 

I As . 0%. . P?. I 

Degree of lrreguiarity 

Effects of Obstructions 

Variations in the 

Degres of Meandering 



1 Main Wast 

Left Overbank-Looking o own stream 
Photo 169 

Right Overb; ooking Downstre 
Photo 170 



Determination of Manning's Roughness Coefficients by FCDMC ifflethod 

Project: Waterman Wash 
Stream: H71 

Photograph No.: #167-170 
Section Description: 

Rough Sketch of 
Typical Channel Cross Section 

I " CII . F7. .a%: 

Channel Bed Material 

Degree of irregularity 

Effects of Obstructions 

Vegetation 

Variations in the 
Channel Cross Section 

Degree of Meandering 



Main Wasl 

~eft ~verbank-~ooking Downstream 
Photo 95 

nain Wash-Bed Material 



Determination of Manning's Roughness Coefficients by FCDMC Method 

Project: Waterman Wash Rouah Sketch of 
stream: 166 Typical ~ h ~ n n e i  Cross Section 

Photograph No.: # 93-96 
Section Description: channel bed 1s gravel. Overbanks are firm so~l. Channel 

vegetation is medium brush and trees. L & ROB are 
sparse medium brush and grasses. 

Channel Bed Material 

Effects of Obstructions 

Variations in the 
Channel Cross Section 



Appendix E.1.3 
N-VALUE REACH GROW 3 



Main Wash-Looking Downstream 
@ 

Main Wash-Bed Material 

Photo 31 Photo 32 



Determination of Manning's Roughness Coefficients by FCDMC Method 

Projeci: Waterman Wash Rough Sketch of 
Stream: 845 

Photograph No.: # 29-32 
Section Description: channel is coarse sand. Overbanks are 

firm soil. channel vegetation is medium brush and 
trees. L & ROB are sparse with small to medium 

Channel Bed Material 

Degree of Irregularity 

Channe! Cross Section 



Main Wash-Lookina Downstream 

Left Overbank-Looking Downstream 
Photo 23 

- 
photo 24 



Determination of Manning's Roughness Coefficients by FCDMC Niethod 

Project: Waterman Wash Rough Sketch of 
Stream: 033 

Photograph No.: # 21-24 
Section Description: channel has fine sand. Overbanks have firm soil. 

channel vegetation is large brush and trees. L & ROB 
has medium to large trees and brush. 

Channel Bed Material 

Degree of Irregularity 

Effects of Obstructions 

Smail 0.002-0.010 0 
Vegetation Medium n3 0.01-0.025 0.021 0.022 

0.025-0.050 0.045 0.04 

0.000 I 01 01 01 01 
Variations in the 0.001-0.005 1 I I I I 

Channel Cross Section 0.010-0.015 1 



Photo 23 

P\ 

Right Overbank-Looking Downstream 
Photo 24 



Determination of Manning's Roughness Coefficients by FCDifflC Method 

Proiect: Waterman Wash Rouah Sketch of ~.~ ~ ~ 

Stream: D42 
Photograph No.: # 21-24 

Section Description: channel is fine sand. Overbanks are firm soii. 
channel vegetation is medium and large trees and brush 
L & ROB are medium and large brush. 

Channel Bed Material 

Degree of Irregularity 

Effects of Obstructions 

Variations in the 
Channel Cross Section 

I I I I 
Degree of Meandering Appreciable m 1.15 

1.3 1 Severe / 1 1 
I n = ( n 0 + n l + n ~ + n 3 + n 4 ) r n  I 0.051 I 0.0351 

- 
- p ~ ~ ~  

0.051 



FRA 

I.. .: . . . . .  

Left Overbank-Looking Downstream 

lash-Bed Material 

Photo 8 



Determination of Manning's Roughness Coefficients by FCDMC Method 

Project: Waterman Wash Rough Sketch of 
Stream: F34 

Photograph NO.: # 5-8 
Section Description: channel and overbanks are firm soil. Channel 

vegetation is small to medium brush. L & ROB are 
sparse with small to medium brush. 

Channel Bed Material 

Degree of Irregularity 

Effects of Obstructions 

Vegetation 

Variations in the 
Channel Cross Section 

I I I I I I 

Sum (no-n4) 0.053 0.028 0.054 

x i% of Area) 0.01166 1 0.01568 1 0.01188 1 
Sum (left, right,center) 

Degree of Meandering 



, . . 
Wash-Looking Downstrean- 

Right Overb; 
Photo 162 

Left Overb 
Photo I61 



Determination of Manning's Roughness Coefficients by FCDMC Method 

Project: Waterman Wash 
Stream: G40 

Photograph No.: #159-162 
Section Description: 

Rough Sketch of 

Channel Bed Material 

Degree of Irregularity 

Effects of Obstructions 

Variations in the 
Channel Cross Section 

Degree of Meandering Y 



>-Looking Downstream 

Left Overbank-Looking Downstream 
Photo 128 

Photo 127 

Right Overbank-Looking Downstream 
Photo 129 



Determination of Manning's Roughness Coefficients by FCDMC Method 

Project: Waterman Wash Rough Sketch of 
Stream: J39-3 Typical Channel Cross Section 

Photograph No.: # 126-129 
Section Description: channel is coarse sand. Overbanks are firm soil. 

channel vegetation is medium brush and grasses. 
L & ROB are small to medium brush and grasses. 

Channel Bed Material 

egree o rregu ari y 

Variations in the 
Channel Cross Section 
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trearn 

.. 
Photo 35 



Determination of Manning's Roughness Coefficients by FCDMC Method 

Project: Waterman Wash Rough Sketch of 
Stream: 812 

Photograph No.: # 33-36 
Section Description: channel is firm soii with gravel. Overbanks are 

firm soii. Channel vegetation is medium brush. 
L & ROB are small brush and grasses. 

Channel Bed Material 

Degree of Irregularity 

Effects of Obstructions 

Variations in the 
Channel Gross Section 

Degree of Meandering 



Main Wash-Looking Downstream 

Left Overbank-Looking Downstream 
Photo 55 



Determination of Manning's Roughness Coefficients by FCDMC Method 

Project: Waterman Wash Rough Sketch of 
Stream: 835 

Pihotograph No.: # 53-56 
Section Description: channel is coarse sand. Overbanks are firm SOii. 

channel vegetation is smali to medium brush. L 
B ROB are sparse small to medium brush 

Channei Bed Material 

Degree of Irregularity 

ects of Obstructlons 

Variations in the 
Channel Cross Section 



.. ,, b . . ~ . , .  :..<+.:: 
. ,  . ,,?' - I;,,,. . ... . -2; .... . .?, ..p ,652 

. :. _ 

Overbank-Looking Downstream 
Photo 27 

Main Wash-Bed Material 

I 

Right Overbank-Looking Downstream 
Photo 28 



Determination of Manning's Roughness Coefficients by FCDMC Method 

Pmiect: Waterman Wash Rough Sketch of 
- > - ~  ~ 

Stream: D39 
Photograph No.: # 25-28 

Section Description: channel is firm soil and coarse sand. Overbanks are 
firm soil. Channel vegetation is medium brush. L & ROB 
vegetation is sparse smail to medium brush and 

Channel Bed Material 

Degree of lrreguiarity 

Effects of Obstructions 

Small 
Vegetation Medium 

Large 
Very Large - 

Graduai 
Variations in the Alternating (occasionaliy) 

Channel Cross Section Alternating (frequently) 

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

Degree of Meandering 



Left Overbank-L g Downstrt 

laterial 

Right Overbank-Looking Downstream 
Photo 12 



Determination of Manning's Roughness Coefficients by FCDMC Method 

Project: Waterman Wash Rough Sketch of 
Stream: E49 

Photograph No.: # 9-12 
Section Description: channei and overbanks are firm soil. Channel has 

medium brush and grasses. L & ROB are 
sparse with small to medium brush and grasses. 

Channel Bed Materiai 

Degree of Irregularity 

Effects of Obstructions 

Variations in the 
Channel Cross Section 

Degree of Meandeiing 



Main Wash-Looking Upstre 3ed Materic 

Light Overb 
'hoto 141 



Determination of Manning's Roughness Coefficients by FCDMC Method 

Project: Waterman Wash Rough Sketch of 
Stream: F34-2 

Photograph No.: # 138-141 
Section Description: Overbanks are firm soil. Vegetation is more 

sparse on the LOB than the ROB. 

Cliannel Bed Materiai 

Eflects of Obstructions 



Main Wash-Looking Downstream 
Photo 1 - -. . .- - - 

Left Overbank-Looking Downstream 
Photo 3 

Main Wash-Bed Material 

Right Overbank-Looking Downstream 
Photo 4 



Determination of Manning's Roughness Coefficients by FCDMC Method 

Project: Waterman Wash Rough Sketch of 
Stream: WW 

Photograph No.: # 1-4 
Section Description: channel and overbanks are firm soil. Channel vegetation 

is medium brush and trees. L & ROB are sparse with 
small and medium brush and grasses. 

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

1 I 61 121 61 

Channel Bed Material 

Degree of Irregularity 

I 
Effects of Obstructions 

Gradual 0.000 1 01 01 01 01 
Variations in the Alternating (occasionally) 0.001-0.005 1 I 1 1 1 1 n4 

Channei Cross Section Alternating (frequently) 0.010-0.015 1 
I I I I 

I Vegetation 

x %o f  Area 

Small 0.002-0.010 1 I I 01 I 0.009 
Medium 0.01-0.025 1 0.01 / 0.0181 1 0.021 ! n3 
Large 0.025-0.050 1 I 1 1 

\lo,,, I i r n o  0 



Appendix E.1.5 
N-VALUE REACH GROUP 5 



Main Wash-Looking Downstream 
Photo 109 

Main Wash-Bed Material 
Phntn 110 

Left Overbank-Looking Downstream 
Photo 11 1 

Right overbank-Looking  owns stream 
Photo 112 



Determination of Manning's Roughness Coefficients by FCDMC Method 

Project: Waterman Wash Rough Sketch of 

Stream: J37 T icai Channel Cross Section 

Photograph No.: # 109-112 
Section Description: channel bed is gravei. Overbanks are firm soil. 

channel vegetation is medium to large trees and brush. 
L & ROB are sparse medium brush and grasses. 

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

Channel Bed Material 

! j n1 
U . U W  I "( I Y, I 

Degree of irregularity 0.001-0.005 1 1 0.005( 1 0.0051 
Moderate 0.006-0.010 1 I 1 . . . . . - - - 

Degree of Meandering Appreclabie 



Left Overbank-Looking Downstream 
Photo 108 

Main Wash-Bed Material 
Photo 106 

Right overbank-~oo~~ng uownsrream 
Photo 107 



Determination of Manning's Roughness Coefficients by FCDMC Method 

Project: Waterman Wash Rough Sketch of 
Stream: J38 Typical Channel Cross Section 

Photograph No.: # 105-108 
Section Description: channel is coarse sand. Overbanks are firm soil. 

channel vegetation is iarge and very iarge trees and brush. 
L & ROB are medium brush and grasses. 

Channel Bed Material 

Degree of Irregularity 

Effects ot Obstructions 

-- 
Small 

Vegetation Med~um 
Large 

Gradual 0.000 I 1 1 I \ 
Variations in the Alternating (occasionaily) n4 0.001-0.005 1 

Channel Cross Section Alternating (frequentiy) 0.01 0-0.015 1 I I I I 
I 1 

Degree of Meandering 



Main Wash-Looking Downstream Main Wash-Bed Material 
I n7 

.--. 
Riqht Overbank-Lookinq  owns stream - 

Photo 103 photo 104 
- 



Determination of Manning's Roughness Coefficients by FCDidiC iviethod 

Project: Waterman Wash Rough Sketch of 
Stream: J40 Typical Channel Cross Section . .-- . 

Photograph No.: # 101-104 
Section Description: channel is gravel wlsome cobbles. Overbanks are firm 

soil. Channel vegetation is medium and large brush and 

Channel Bed Material 

Degree of Irregularity 

Variations in the 





Main Wash-Looking Downstream Main Wash-Bed Material 

Left Overbank-Looking Downstream 
Photo 91 

Right Overbank-Looking Downstream 
Photo 92 



Determination of Manning's Roughness Coefficients by FCDMC Method 

Proiect: Waterman Wash Rough Sketch oi 
strdam: A27 

Photograph No.: # 89-92 
Section Description: channel bed is coarse sand. Overbanks are firm soil 

channel vegetation is medium to large brush and trees. 
L & ROB are sparse with smaii to medium brush and 

Channel Bed Material 

Dogl'ee of Irregularity 

Effects oi Obstructions 

Variations in the 



Main Wash-Looking Upstream 

Left Overbank-Looking Upstream 
Photo 115 

-. - 
Main Wash-Bed Material 
Photo 114 

Photo 116 



Determination of Manning's Roughness Coefficients by FCDMC Method 

Project: Waterman Wash 
Stream: A60 

Rough Sketch of 
Typical Channel Cross Section 

Photograph No.: # 113-1 16 
Section Description: channel is fine sand. Overbanks are firm soil. 

channel vegetation is large brush and trees. L & ROB 
have smaii and medium brush and grasses. 

Channel Bed Material 

Degree of Irregularity 

Effects of Obstructions 

U.UUZ-u.u 1U I I I Y / I 

Vegetation 0.01-0.025 1 0.0181 I 
0.025-0.050 1 1 0.045) 0.041 

~ ~ 

Very Large 0.050-0.1 00 
Gradual 0.000 0 0 0 0 0 

Variations in the 0.001-0.005 
0.010-0.015 

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

Degree of Meandering 



---. ~- - -~ 
Main Wash-Lookina Downstream 

Left Overbank-Looking Downstream 
Photo 132 

n 

lain Wash-Bed Material 

photo 133 



Determination of Manning's Roughness Coefficients by FCDMC Method 

Proiect: Waterman Wash Rouqh Sketch of 
sirdam: J14 Typical Channel Cross Section 

Photograph No.: # 130-133 
Section Description: channel is fine and coarse sand. Overbanks are firm 

soil. Channel vegetation is large and very large brush 
and trees. LOB is medium brush. ROB is small and 

Chanl?el Bed Material 

Effects of Obstructions 

Variations in the 
Ci?annel Cross Section 





Determination of Manning's Roughness Coefficients by FCDMC Method 

Project: Waterman Wash 
Stream: J39 

Rough Sketch of 
7 

Photograph No.: # 97-100 
Section Description: channel is coarse sand. Overbanks are firm soil. 

channel vegetation is large to very large brush and trees. 
L & ROB are medium brush and grasses. 

0.025 
0.029 0.029 

Channel Bed Material 0.023-,026 

I 
0.026-0.036 0.029 
n "-0 n n"c 

Degree of lrreguiarity 

Effects of Obstructions 

Variations in the 

Degree oT Meandering 



- - 
Main Wash-Bed Material 

Left Overb-. ... -ooking Downstrr 
Photo 11 9 

Right Overbank-Looking Downstream 
Photo 120 



Determination of Manning's Roughness Coefficients by FCDMC Method 

Proiect: Waterman Wash Rough Sketch of . 
Stream: J39-2 

Photograph No.: # 117-120 
Section Description: channel bed is coarse sand. Overbanks are firm soii. 

channel vegetation is large to very large brush and trees. 
L & ROB are small to medium brush, cacti and grasses. 

Area [f?] 26 1401 261 
0 14 0 721 0 141 

I I 
L,", lbl T,T 

Firm Soil 
Channel Bed Material Fine Sand 

Coarse Sand 

Boulder 
Smooth 

Degree of irregularity 
Moderate 

Right Overbank Channel Conditions 

Severe 
Negligible 

Effects of Obstructions Minor 
Appreciable 

Severe 

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

Variations in the 
Cliannei Cross Section 



Main Wash-Looking Downstream 
Photo 134 

Left Overbank-Looking Downstream 
Photo 136 

-lain Wash-Bed Material 

Right Overbank-Looking Downstream 



Determination of Manning's Roughness Coefficients by FCDniiC Method 

Project: Waterman Wash Rough Sketch of 
Stream: J48 

Photograph No.: # 134-137 
Section Description: channel is gravel. Overbanks are firm soii. Channel 

vegetation is medium to large brush and trees. L & 
ROB are medium brush and grasses. 

Channel Cond 

Channei Bed Materiai 

Degree of irreguiarity 

Variations in the 
Cliannel Cross Section 

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

S u n  (iett, rightcenter) 

Degree of Meandering 



Main Wash-Looking Downstrean 
I 17 

Photo 20 

,,, ,r 
-3 
. ,% 
.?.. *s.? 
k..~=2z~.,'<$:.d, :~ 

Left Overbank-Looking Downstream 

Main Wash-Bed Material 
Photo I 8  

Right Overbank-Looking Downstream 
Photo 19 



Determination of Manning's Roughness Coefficients by FCDMC ifflethod 

Project: Waterman Wash Rough Sketch of 
Stream: WW-4 

Photograph No.: # 17-20 
Section Description: channel is coarse sand. Overbanks are firm soil. 

channel vegetation is medium to large brush and trees. 
L & ROB is small to medium brush and grasses. 

Cliannei Bed Material 

Effects of Obstructions 

aria Ions in e 
CIlal",nel Cross Section 



Amendix E.1.7 
N-VALUE REACH GROUP 7 



? T g $  
,::;,.,, ' : t '  
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Main Wast 

- 4 . r .  - .  . .  .. a r \-&-sk 

Left Overbank-Lookin- .. 
Photo 153 

n 



Determination of Manning's Rorlghness Coefficients by FCDMC iaethod 

Proiect: Waterman Wash Rough Sketch of 
Stream: WW-2 

Photograph No.: #151-154 
Section Description: 

Typical Channel Cross Section 

Cllannei Bed Material 

Deoree of Irregularity 

Effects of Obstructions 

Vegetation 

Variations in the 
Ciiannel Cross Section 

I/ Degree of Meandering / Appreciable 1.15 1 1 1 1 1 ' 1 1  
I Severe 1 1.3 I 1 I 1 I 1 
n= (nO+n l+nZ+n3+n4 )m 0.0481 0.0531 0.0481 



Main Wash-Looking Downstream 

Overt ig  Downstream 
Photo 157 

n 

Bed Materi 

Right Overt 
Photo 158 



Determination of Manning's Roughness Coefficients by FCDMC Method 

Project: Waterman Wash 
Stream: WW-3 

Photograph No.: #155-158 
Section Descridion: 

Rough Sketch of 

Channel Bed Material 

DeEiree of Irregularity 

Effects of Obstructions 

Degree of Meande 





!pica1 Section 



Determination of Manning's Roughness Coefficients by FCDMC Method 

Project: Waterman Wash 
Stream: 4S1 WS23 (F2O) 

Photograph No.: 
Section Descriotion: 

Rough Sketch of 
Typical Channei Cross Section 

Channel Bed Material 

Degree of Irregularity 

Ef:ects of Obstructions 

Small 
Vegetation Medium 

Large 
Very Large 

Gradual 
Variations in the Aiternating (occasionally) 

Channel Cross Section Aiternating (frequently) 

Dogree of Meandering 



APPENDIX E.2 
CROSS SECTION PLOTS 



MODEL: 1S2WS14 (.I141 
REACHES: 1S2WS14 (514) 

1S2WS23 (514) 
MODEL: 1S2WS17 (.I381 
REACH: 1S2WS17 (538) 
MODEL: 1S2WS18B (.I371 
REACHES: 1S2WS18B (537) 

1S2WS18A (527) 
MODEL: 1S2WS2A (.I461 
REACH: 1S2WS2A (546) 
MODEL: 1S2WS2B (1481 
REACH: 1S2WS2B (548) 
MODEL: 1S2WS2C (.I471 
REACH: 1S2WS2C (547) 
MODEL: 1S2WS31 (A561 
REACHES: 1S2WS31 (A56) 

2S3WS12A (A30) 
2S3WS12B (A27) 
2S2WS7C (A32) 
2S2WS7A (A52) 
2S3WS1 (A54) 
2S2WS6 (A55) 
2S2WS20 (A19) 
2S2WS17B (A63) 
2S2WS7B (A51) 

MODEL: 1S2WS31B (170) 
REACHES: 1S2WS31B (170) 

1S2WS32A (167) 
1S2WS32B (168) 
1S2WS34 (165) 
1S2WS33 (166) 
1S2WS31A (171) 

MODEL: 1S2WS9A (-139) 
REACHES: 1S2WS9A (539) 

1S2WS27 (516) 
1S2WS22 (520) 

MODEL: 1S2WS9B (.I401 
REACH: 1S2WS9B (540) 
MODEL: 1S3WS24A (A601 
REACHES: 1S3WS24A (A60) 

1S3WS24B (A591 
MODEL: 2SlWS31 (B46) 
REACH: 2SlWS31 (B46) 
MODEL: 2S2WS15 (A371 
REACH: 2S2WS15 (A37) 

MODEL: 2S2WS16A (A351 
REACHES: 2S2WS16A (A351 

2S2WS16B (A151 
2S2WS17A (A17) 

MODEL: 2S2WS26 (A411 
REACH: 2S2WS26 (A41) 
MODEL: 2S2WS35A ( ~ 5 8 )  
REACH: 2S2WS35A (B58) 
MODEL: 2S2WS35B (B29) 
REACH: 2S2WS35B (B29) 
MODEL: 3SlWS4A (H71J 
REACHES: 3SlWS4A (H71) 

3SlWS4B (H73) 
3SlWS3 (H29) 

MODEL: 3SlWS5 (B45) 
REACH: 3SlWS5 (B45) 
MODEL: 3SlWS6 (B47) 
REACH: 3SlWS6 (B47) 
MODEL: 3SlWS9 (B12) 
REACH: 3SlWS9 (B12) 
-1 
REACHES: 3S2WS2A (B33) 

3S2WS2E (B33) 
3S2WSll (B37) 
3S2WS2D (B35) 

MODEL: 3S2WS2B (B651 
REACHES: 3S2WS2B (B65) 

3S2WS1 (B54) 
3S2WS2C (B38) 

MODEL: 4SlES21 (E45) 
REACH: 4SlES21 (E45) 
MODEL: 4SlES23 ( ~ 2 0 )  ' 
REACH: 4SlES23 (F20) 
MODEL: WATERMAN WASH 
REACHES: WATERMAN WASH 

3SlWS15B (D39) 
3SlWS15A (640) 
3SlWS26 (D33) 
3SlWS25B (D32) 
3SlWS25A (D31) 
4SlES15A (F34) 
4SlES9 (E49) 
4SlES20 (E44) 
3SlWS22A (D42) 
3SlWS22B (639) 



MODEL: 1S2WS14 (514) 
REACH: 1S2WS14 (514) 



Waterrnan Wash FDS 
FCD 2002C024 
EEC Job NO. 303002 

Change in Discharge based on Reach Length 

Wash ID: 1S2WS14 (J14) 

3.245 is directly downstream of CPJ14, so the discharge for CPJ14 was used 



1S2WS14 (J14) Plan: 1S2WSl4 (J14) 12/13/2004 
River = 1S2WS14 (J14) Reach = REACH 2 RS =3.245 

, , ' ' > '  
9850 9900 9950 10000 10050 10100 10150 

Station (it) 



1S2WS14 (J14) Plan: 1S2WS14 (J14) 12/13/2004 
River = 1S2WS14 (J14) Reach = REACH 2 RS = 3.272 BR 70' Bridge 





1S2WS14 (J14) Plan: 1S2WSI4 (J14) 12/13/2004 
River = 1SZWSl.I (J14) Reach = REACH 2 RS = 3.302 Diredly upstream of Estrella Parkway. 
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9200 9400 9600 9800 10000 10200 10400 10600 10800 
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1S2WS14 (J14) Plan: 1S2WSI4 (J14) 12/13/2004 
River = 1S2WS14 (J14) Reach = REACH 1 RS = 3.575 

1-.05-.043-.05-4 

Station (It) 



1 S2WS14 (J14) Plan: 1S2WSi4 (Jl4) 12/13/2004 
River = 1S2WS14 (J14) Reach = REACH 1 RS = 3.846 

I Station (ft) 



1 S2WS14 (J14) Plan: 1S2WSl4 (J14) 12/13/2004 
River = 1 SZWS14 (J14) Reach = REACH 1 RS  = 4.078 

Legend 

EG PF 1 

Crit PF 1 



1S2WS14 (J14) Plan: 1S2WS14 (J14) 12/13/2004 
River = 1S2WSl4 (J14) Reach = REACH 1 RS = 4.354 
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- 1094- - = 
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'? 
or 
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1-.05-.1.-.043-#-.05-4 

EG PF 1 

W S  PF 1 
......... +. ...... 

Crit PF 1 

Ground 

Bank Sta 

......... 



1 0 9 6 \ ,  ~ ~ ~ ~ ~ " ' ~ ' " ~ ' " " " " " " ' "  
9400 9600 9800 10000 10200 10400 10600 

Station (ft) 



- 
1S2WS14 (J14) Plan: 1S2WS14 (J14) 12/13/2004 

River = 1S2WS14 (J14) Reach = REACH 1 RS = 4.853 Limit of study. 
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9200 9400 9600 9800 10000 10200 10400 10600 10800 

Station (ft) 



MODEL: 1S2WS14 (,TI41 
REACH: 1S2WS23 (514) 



Waterman Wash FDS 
FCD 2002C024 
EEC Job No. 303002 

Change in Discharge based on Drainage Area 

Wash ID: 1S2WS23 (J14) 

Subbasin: J25 

Total Discharge (cfs) = 887 

Total Area (acres) = 335 



Station (ft) 



IS2WSI4 (J14) Plan: 1S2WSI4 (J14) 12/13/2004 
River = 1S2WS23 (J14) Reach = REACH 1 RS = 0.233 

~ - . 0 5 - ~ - . 0 4 3 ~ . 0 5  

Station (fl) 1 





1 S2WS14 (J14) Plan: 1 S2WSI4 (J14) 12/13/2004 
River = 1S2WS23 (J14) Reach = REACH 1 RS = 0.773 
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MODEL: 1S2WS17 (538) 
REACH: 1S2WS17 (538) 



Waterman Wash FDS 
FCD 2002C024 
EEC Job No. 303002 

Change in Discharge based on Drainage Area 

Wash ID: 1S2WS17 (J38) 

Subbasin: J38 

Total Discharge (cfs) = 2303 

Total Area (acres) = 1319 



880, . ' ' ,  i ,  ~ " ~ " " " ' " ' " " " " ' " " ' ~  
9700 9800 9900 10000 10100 10200 10300 10400 

Station (It) 







I Station ift) I 



MODEL: 1S2WS18B (537) 
REACH: 1S2WS18B (537) 



Waterman Wash FDS 
FCD 2002C024 
EEC Job No. 303002 

Change in Discharge based on Drainage Area 

Wash ID: 1 S2WSI 8B (J37) 

Subbasin: J28 

Total Discharge (cfs) = 11 14 

Total Area (acres) = 631 



Waterman Wash FDS 
FCD 2002C024 
EEC Job No. 303002 

Change in Discharge based on Reach Length 

Wash ID: lS2WS188 (J37) 

Q (2 sig-figs) 
2500 
2800 
3200 

Q (3 sig-figs) 
2480 
2800 
31 70 

Subbasin X-section Discharge 
2475 
2798 
31 67 

CPJ27 
J37 
CPJ37 

1.045 
0.876 
0.683 









1 S2WS18B (J37) Plan: 1 S2WSI 88 (J37) 1211 312004 
River = 1S2WS18B (J37) Reach = REACH 1 RS = 1.338 
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9200 9400 9600 9800 10000 10200 10400 



ISZWSI 88 (J37) Plan: 1SZWS18B (J37) 12/13/2004 
River = 1S2WS18B (J37) Reach = REACH 1 RS = 1.618 Directly downstream of Tuthill Road. 
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Waterman Wash FDS 
FCD 2002C024 
EEC Job No. 303002 

Change in Discharge based on Drainage Area 

Wash ID: 1S2WS18A (J27) 

Subbasin: J27 

Total Discharge (cfs) = 1431 

Total Area (acres) = 961 





- ~p 

1S2WSI 88 (J37) Plan: 1 S2WS188 (J37) 1211312004 
River = 1 S2WS18A (J27) Reach = REACH 1 RS = 0.460 Limit of study. 
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MODEL: 1S2WS2A (546) 
REACH: 1S2WS2A (546) 



Waterman Wash FDS 
FCD 2002C024 
EEC Job No. 303002 

Change in Discharge based on Drainage Area 

Wash ID: 1 S2WS2A (J46) 

Subbasin: J30 

Total Discharge (cfs) = 656 

Total Area (acres) = 21 3 

I X-Section I Contributing I Percent of I Diqcharon I 



Waterman Wash FDS 
FCD 2002C024 
EEC Job No. 303002 

Change in Discharge based on Reach Length 

Wash ID: ISZWSZA (J46) 

Q (2 sig-figs) 
700 
700 
800 
900 
900 
1000 
1200 
1300 

Q (3 sig-figs) 
660 
690 
750 
850 
940 
1040 
1150 
1280 

Subbasin X-section Discharge 
656 
686 
750 
853 
936 
1039 
1153 
1276 

CPJ30 
J46 
J46 
J46 
J46 
J46 
J46 
CPJ46 

2.541 
2.459 
2.287 
2.009 
1.785 
1.507 
1.200 
0.869 



7 1 S2WS2A (J46) Plan: 1 S2WS2A (J46) 1211 312004 

EG PF 1 

WS PF 1 
...... + 
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Ground 
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Station (n) 



Station (ft) 

1 S2WS2A (J46) Plan: 1 S2WS2A (J46) 1211 312004 
River = 1S2WS2A (J46) Reach = REACH 1 RS = 1.507 
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L Station (ii) 

1 S2WS2A (J46) Plan: 1 S2WS2A (J46) 1211 312004 
River = ISZWS2A (346) Reach = REACH 1 RS = 2.459 Downstream of 2-68" CMP's which cross Estrella Parkway. 
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1 S2WS2A (J46) Plan: 1 S2WS2A (J46) 1211 312004 
River = 1S2WS2A (J46) Reach = REACH 1 RS = 2.532 Cuiv 2 - 68" CMP's 
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1 S2WS2A (J46) Plan: 1 S2WS2A (J46) 1211 312004 
River = 1S2WS2A (J46) Reach = REACH 1 RS = 2.541 Upstream of 2-68 CMP's which cross Estrella Parkway. 
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MODEL: 1S2WS2B (548) 
REACH: 1S2WS2B (548) 



Waterman Wash FDS 
FCD 2002C024 

@ EEC Job No. 303002 

Change in Discharge based on Drainage Area 

Wash ID: 1S2WS2 (J48) 

Subbasin: J31 

Total Discharge (cis) = 826 

Total Area (acres) = 291 



Waterman Wash FDS 
FCD 20020024 
EEC Job No. 303002 

Change in Discharge based on Reach Length 

Wash ID: 1S2WS2B (J48) 

CPJ31 is equivalent to J31 

Q (2 sig-figs) 
800 
900 
1100 
1300 
1600 
1700 
1900 
21 00 2 

Q (3 sig-figs) 
830 
860 
1120 
1310 
1560 
1740 
1930 
2080 

Subbasin X-section Discharge 
826 
859 
1119 
1313 
1558 
1744 
1929 
2080 

CPJ31 
J48 
J48 
J48 
J48 
J48 
J48 
CPJ48 

2.391 
2.346 
1.990 
1.726 
1.390 
1.136 
0.883 
0.677 



1 S2WS2B (J48) Plan: 1 S2WS2B (J48) 12/13/2004 
River = 1S2WS2 (J48) Reach = REACH 1 RS = 0.677 
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Station (ft) 

1S2WS2B (J48) Plan: 1 S2WS2B (J48) 1211 312004 
River = ISZWS2 ((48) Reach =REACH 1 RS = 0.883 
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1 S2WS2B (J48) Plan: 1 S2WS2B (J48) 1211 312004 
River = lS2WS2 (J48) Reach = REACH 1 RS = 2.346 Downstream of 2-10' x 6' Box culvett which cross Estrella Parkwa 
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1 S2WS2B (J48) Plan: 1 S2WS2B (J48) 1211 312004 
River = 1S2WS2 (J48) Reach = REACH 1 RS = 2.380 Culv 2 - 10' x 6' Box Culverts 

Station (ft) 





1 S2WS2B (J48) Plan: 1 S2WS2B (J48) 1211 312004 
River = 1S2WS2 (J48) Reach = REACH 1 RS = 2.391 Upstream of 2-10' x 6' Box culvert which cross Estrelia Pkwy. 
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MODEL: 1S2WS2C (547) 
REACH: 1S2WS2C (547) 



Waterman Wash FDS 
FCD 2002CO24 
EEC Job NO. 303002 

Change in Discharge based on Reach Length 

Wash ID: 1 S2WS2C (J47) 

Subbasin X-section Discharge Q (3 sig-figs) Q (2 sig-figs) 
CPJ53 2.460 121 120 100 

J47 2.201 228 230 200 
J47 1.977 321 320 300 
J47 1.705 433 430 400 
J47 1.51 9 510 51 0 500 
J47 1.311 596 600 600 
J47 1.113 678 680 700 
J47 0.930 754 750 800 

CPJ47 0.825 797 800 800 

1. 0.825 does not exist in HEC-RAS model. Cross section in excel sheet for calculation purposes. 



1 S2WS2C (J47) Plan: 1 S2WS2C (J47) I l l  a2005 
River = 1S2WS2C (J47) Reach =REACH 1 RS = 0.930 
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1 S2WS2C (J47) Plan: 1 S2WS2C (J47) 1 /12/2005 
River = 1S2WS2C (J47) Reach = REACH 1 RS = 1.977 
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MODEL: 1S2WS31 (A561 
REACH: 1S2WS31 (A56) 



Waterman Wash FDS 
FCD 20020024 

@ EEC Job No. 303002 

Change in Discharge based on Drainage Area 

Wash ID: IS2WS31 (A56) 

Subbasin: A28 

Total Discharge (cfs) = 653 

Total Area (acres) = 353 



Waterman Wash FDS 
FCD 20026024 
EEC Job No. 303002 

Change in Discharge based on Reach Length 

Wash ID: 1 S2WS31 (A56) 

Subbasin X-section Discharge Q (3 sig-figs) Q (2 sig-figs) 
A28 4.185 229 230 200 
A28 3.910 653 650 700 
A27 3.668 1052 1050 1100 

CPA27 3.374 1452 1450 1500 
A29 3.01 1 1734 1730 1700 

CPA29 2.673 201 6 2020 2000 
CPA30 2.673 2901 2900 2900 

A52 2.388 2836 2840 2800 
CPA52A 2.110 2772 2770 2800 
CPA52 2.110 3898 3900 3900 

A55 1.913 4347 4350 4300 
CPA55A 2061 2060 2100 

CPA55 1.913 4626 4630 4600 
A56 1.595 4554 4550 4600 
A56 1.329 4494 4490 4500 
A56 1.076 4437 4440 4400 
A56 0.81 1 4378 4380 4400 
A56 0.571 4324 4320 4300 
A56 0.31 7 4266 4270 4300 

CPA56 0.000 41 95 4200 4200 

percent of area 

Notes: 
1. Q at station 3.910 is 653 cfs for local subbasin A28 
2. A oercentaae of the area for subbasin A55 was used to determine the q at cross section 1.913. 
2. 236 out of 392 acres contribute to A55. 
2. 450 + 3898 = 4347 



1S2WS31 (A56) Plan: 1S2WS31 (A56) 12/13/2004 
River = 1S2WS31 (A56) Reach = REACH 5 RS = 0.317 Right side of cross section within existing floodplain 
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1S2WS31 (A56) Plan: 1S2WS31 (A56) 12/13/2004 
River = 1S2WS31 (A56) Reach = REACH 5 RS = 0.571 
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1S2WS31 (A56) Plan: 1S2WS31 (A56) 12/13/2004 
River = 1S2WS31 (A561 Reach = REACH 5 RS = 0.811 
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I 
6) Plan: 1S2WS31 (A56) 12/13/2004 

River = 1S2WS31 (A56) Reach = REACH 5 RS = 1.076 1 

WS PF 1 
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1S2WS31 (A56) Plan: 1S2WS31 (A56) 12/13/2004 
River = 1 ~ 2 ~ ~ 3 1  (A56) Reach = REACH 5 RS = 1.329 
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1S2WS31 (A56) Plan: 1S2WS31 (A56) 12/13/2004 
River = 1S2WS31 (A56) Reach = REACH 5 RS = 1.595 

9741 
9400 9600 9800 10000 10200 10400 10600 10800 I 1000 

Station (ft) 



1 S2WS31 (A56) Plan: 1 S2WS31 (A56) 1211 312004 
River = 1S2WS31 (A56) Reach = REACH 4 RS = 1.913 
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1S2WS31 (A56) Plan: 1S2WS31 (A56) 12/13/2004 
River = 1S2WS31 (A56) Reach = REACH 4 RS = 2.1 10 
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1S2WS31 (A56) Plan: 1S2WS31 (A56) 12/13/2004 
River = 1S2WS31 (A56) Reach = REACH 3 RS = 2.388 
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1S2WS31 (A56) Plan: 1 ~ 2 ~ ~ 3 1  (A56) 12/13/2004 
River = 1S2WS31 (A56) Reach = REACH 2 RS = 3.011 
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1 S2WS31 (A56) Plan: 1 S2WS31 (A56) 1211 312004 
River = 1S2WS31 (A56) Reach = REACH 1 RS = 3.668 
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MODEL: 1S2WS31 (A561 
REACH: 2S3WS12A (A30) 



Waterman Wash FDS 
FCD 2002C024 

@ EEC Job No. 303002 

Change in Discharge based on Reach Length 

Wash ID: 2S3WS12A (A30) 

Subbasin X-section Discharge Q (3 sig-figs) Q (2 sig-figs) 
A06 4.175 694 694 690 
A06 3.908 726 726 730 
CPAO6 3.61 3 793 793 790 
A24 3.368 859 859 860 
A24 3.116 926 926 930 
A24 2.81 1 1008 1008 1010 
A24 2.536 1082 1080 1100 
A24 2.254 1158 IT60 1200 
A24 2.01 1 1223 1220 1200 
A24 1.788 1283 1280 1300 
CPA24 1.605 1332 1330 1300 
A30 1.343 1313 1310 1300 
A30 1.076 1294 1290 1300 
A30 0.802 1275 1270 1300 
A30 0.541 1256 1260 1300 
CPA30A 0.277 1237 1240 1200 

1. 87% of drainage area contributes to 4.175. @ 2. 91% of drainage area contributes to 3.908 
3. Local runoff for A06 is 798 cfs. 



Station (ft) 



lS2WS31 (A56) Plan: 1S2WS31 (A56) 12/13/2004 
River = 2S3WS12A (A30) Reach = REACH 1 RS = 0.541 
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1S2WS31 (A56) Plan: 1S2WS31 (A56) 12/13/2004 
River = 2S3WS12A (A30) Reach = REACH 1 RS = 0.802 
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1S2WS31 (A56) Plan: 1S2WS31 (A56) 12113/2004 
River = 2S3WS12A (A30) Reach = REACH 1 RS = 1.076 
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lS2WS31 (A56) Plan: 1S2WS31 (A56) 12/13/2004 
River = 2S3WS12A (A30) Reach  = REACH 1 RS = 1.343 



1S2WS31 (A56) Plan: 1S2WS31 (A56) 12/13/2004 
River = 2S3WS12A (A30) Reach = REACH 1 RS = 1.605 
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- 
1S2WS31 (A56) Plan: 1S2WS31 (A56) 12/13/2004 

River = 2S3WS12A (A30) Reach = REACH 1 RS = 2.01 1 
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1S2WS31 (A56) Plan: 1S2WS31 (A56) 12/13/2004 . . . . 
River = 2S3WS12A (A30) Reach = REACH 1 RS = 2.254 I 
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1S2WS31 (A56) Plan: 1S2WS31 (A56) 12/13/2004 

River = 2S3WS12A (A30) Reach = REACH 1 RS = 2.536 
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1S2WS31 (A56) Plan: 1S2WS31 (A56) 12/13/2004 
River = 2S3WS12.4 (A30) Reach = REACH 1 RS = 2.811 
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1S2WS31 (A56) Plan: 1S2WS31 (A56) 12/13/2004 
River = 2S3WS12A iA30) Reach = REACH 1 RS = 3.116 

1 station (ft) 



1S2WS31 (A56) Plan: 1S2WS31 (A56) 1211312004 
River = 2S3WS12A (A30) Reach = REACH 1 RS = 3.368 
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1 S2WS31 (A56) Plan: 1 S2WS31 (AS)  1211 312004 
River = 2S3WS12A (A30) Reach = REACH 1 RS = 3.613 Approximately 700' downstream of Riggs Road. 

1164- 

1163- 

1162- 

5 
c 
0 
' 1161- 
> 
a, - 
W 

1160- 

1159- 

1- .044 -+- , 0 4 9 - 1 -  ,044-4 

EG PF 1 

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

Crit PF 1 

Ground 

Bank Sta 

........................................................................................ 

1158--, 
9700 9800 9900 10000 10100 10200 10300 10400 

Station (ft) 



1S2WS31 (A56) Plan: 1S2WS31 (A56) 12/13/2004 
River = 2S3WS12A (A30) Reach = REACH 1 RS = 3.908 X-section located 850' upstream of Riggs Road. 
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1 S2WS31 (A56) Plan: 1 S2WS31 (A56) 12/13/2004 
River = 2S3WS12A (A30) Reach = REACH 1 RS = 4.175 X-Section located at El Paso Naturai Gasline Rd. 
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MODEL: 1S2WS31 (A56) 
REACH: 2S3WS12B (A27) 



Waterman Wash FDS 
FCD 2002C024 
EEC Job No. 303002 

Change in Discharge based on Reach Length 

Wash ID: 2S3WS12B (A27) 

Subbasin X-section Discharge Q (3 sig-figs) Q (2 sig-figs) 
CPA05 3.291 1848 1850 1800 

A26 3.045 1765 1760 1800 
A26 2.781 1676 1680 1700 
A26 2.544 1596 1600 1600 
A26 2.288 1510 1510 1500 
A26 2.026 1421 1420 1400 
A26 1.772 1335 1340 1300 

CPA26 1.516 1249 1250 1200 
A27 1.261 1218 1220 1200 
A27 0.973 1183 1180 1200 
A27 0.712 1151 1150 1200 
A27 0.415 11 15 1120 1100 

CPA27A 0.198 1089 1090 1100 



1S2WS31 (A56) Plan: 1S2WS31 (A56) 12/13/2004 
River = 2S3WS12B (A27) Reach = REACH 1 RS = 0.198 
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1S2WS31 (A56) Plan: 1S2WS31 (A56) 12/13/2004 
River = 2S3WS12B (A27) Reach = REACH 1 RS = 0.415 
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1S2WS31 (A56) Plan: 1S2WS31 (A56) 1211312004 
River = 2S3WS12B (A27) Reach = REACH 1 RS = 0.710 

Station (ft) 



1S2WS31 (A56) Plan: 1S2WS31 (A56) 12/13/2004 
River = 2S3WS12B (A27) Reach = REACH 1 RS = 0.977 1 
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1 S2WS31 (A56) Plan: 1 S2WS31 (A56) 1211 312004 
River = 2S3WSlZB (A27) Reach = REACH 1 RS = 1.284 I 
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1S2WS31 (A56) Plan: 1S2WS31 (A56) 12/13/2004 

I River = 2S3WS12B (A27) Reach = REACH 1 RS = 1.782 I 
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1S2WS31 (A56) Plan: 1S2WS31 (A56) 12/13/2004 
River = 2S3WS12B (A27) Reach = REACH 1 RS = 2.036 
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1S2WS31 (A56) Plan: 1S2WS31 (A56) 12/13/2004 
River = 2S3WS12B (A27) Reach = REACH 1 RS = 2.297 
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1S2WS31 (A56) Plan: 1S2WS31 (A56) 12/13/2004 
River = 2S3WS12B (A27) Reach = REACH 1 RS = 2.796 
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1 S2WS31 (A56) Plan: 1 S2WS31 (A56) 1211 312004 
River = 2S3WS12B (A27) Reach = REACH 1 RS = 3.060 
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1 S2WS31 (A56) Plan: 1 S2WS31 (A56) 1211 312004 
River = 2S3WS12B (A27) Reach = REACH 1 RS = 3.308 X-Section located at Riggs Road. 
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MODEL: 1S2WS31 (A561 
REACH: 2S2WS7C (A32) 



Waterman Wash FDS 
FCD 2002C024 
EEC Job No. 303002 

Change in Discharge based on Reach Length 

Wash ID: 2S2WS7C (A32) 

Subbasin X-section Discharge Q (3 sig-figs) Q (2 sig-figs) 
A32 1.475 602 600 600 
A32 1.226 567 570 600 
A32 0.964 529 530 500 
A32 0.726 495 500 500 
A32 0.488 462 460 500 
A32 0.259 429 430 400 

Notes: 
1. Q at X-section 0.259 is the routed flow from CPA31 prior to combining with local inflow 

and other routed flows at CPA32 



Station (ft) 





I Station (ft) 



1 S2WS31 (A56) Plan: 1S2WS31 (A56) 1211 312004 
River = 2S2WS7C (A32) Reach = REACH 1 RS = 0.964 
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1S2WS31 (A56) Plan: 1S2WS31 (A56) 12/13/2004 
River = 2S2WS7C (A32) Reach = REACH 1 RS = 1.226 Approximately 600' downstream of Rainbow Valley Rd. 
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1S2WS31 (A56) Plan: 1S2WS31 (A56) 12/13/2004 
River = 2S2WS7C (A32) Reach = REACH 1 RS = 1.475 Approximately 750' upstream of Rainbow Valley Rd. 
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MODEL: 1S2WS31 (A562 
REACH: 2S2WS7A (A52) 



Waterman Wash FDS 
FCD 2002C024 
EEC Job No. 303002 

Change in Discharge based on Drainage Area 

Wash ID: 2S2WS7A (A52) 

Subbasin: A08 

Total Discharge (cfs) = 1272 

Total Area (acres) = 1355 

~ l u s  diversion from A09 



Waterman Wash FDS 
FCD 2002C024 
EEC Job No. 303002 

Change in Discharge based on Reach Length 

Wash ID: 2S2WS7A (A52) 

Subbasin X-section Discharge Q (3 sig-figs) Q (2 sig-figs) 
A08 5.072 600 600 600 
A08 4.830 630 630 600 
A08 4.586 660 660 700 

CPAOB 4.400 1636 1640 1600 
A21 4.285 946 950 900. 
A21 4.120 1085 1090 1100 
A21 3.884 1284 1280 1300 

CPA21 3.593 1529 1530 1500 
A20 3.326 847 850 800 
A20 3.047 795 800 800 
A20 2.779 746 750 700 

CPA20 2.494 693 690 700 
DivA20 2.494 285 290 300 

A32 2.238 396 400 400 
A32 2.009 496 500 500 
A32 1.714 625 620 600 
A32 1.398 762 760 800 I A32 1.167 i33i :: 900 
A32 0.871 1000 
A32 0.584 1117 1120 1100 

CPA32A 0.273 1252 1250 1300 
CPA32 0.000 1354 1350 1400 

to CPA52 1354 1350 1400 

847 routed to A20 

285 routed to A32 



1S2WS31 (A56) Plan: 1S2WS31 (A56) 12113/2004 
River = 2S2WS7A (A52) Reach = REACH 2 RS = 0.273 
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1S2WS31 (A56) Plan: 1S2WS31 (A56) 12/13/2004 
River = 2S2WS7A (A521 Reach = REACH 3 RS = 0.584 
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1S2WS31 (A56) Plan: 1S2WS31 (A56) 1211312004 
River = 2S2WS7A (A52) Reach = REACH 3 RS = 0.871 
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1S2WS31 (A56) Plan: 1S2WS31 (A56) 12/13/2004 
River = 2S2WS7A (A52) Reach = REACH 3 RS = 1.398 
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1S2WS31 (A56) Plan: 1S2WS31 (A56) 12/13/2004 
River = 2S2WS7A (A521 Reach = REACH 3 RS = 1.714 
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1S2WS31 (A56) Plan: 1S2WS31 (A56) 12/13/2004 
River = 2S2WS7A (A52) Reach = REACH 3 RS = 2.009 X-section is approximately 600' downstream of Ocotillo Rd. 
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1S2WS31 (A56) Plan: 1S2WS31 (A56) 12/13/2004 
River = 2S2WS7A (A52) Reach = REACH 3 RS = 2.494 1 
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1 S2WS31 (A56) Plan: 1 S2WS31 (A56) 1211 312004 
River = 2S2WS7A (A52) Reach = REACH 4 RS = 2.778 
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1S2WS31 (A56) Plan: 1S2WS31 (A56) 12/13/2004 
River = 2S2WS7A (A52) Reach = REACH 4 RS = 3.601 
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1 S2WS31 (A56) Plan: 1 S2WS31 (A56) 1211 312004 
River = 2S2WS7A (A52) Reach = REACH 4 RS = 3.891 
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Ground 

Bank Sta 

Station (R) 1 



1S2WS31 (A56) Plan: 1S2WS31 (A56) 12/13/2004 
River = 2S2WS7A (A52) Reach = REACH 4 RS = 4.127 1 
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1S2WS31 (A56) Plan: 1S2WS31 (A56) 12/13/2004 
River = 2S2WS7A (A52) Reach = REACH 4 RS = 4.292 X-section located at Riggs Road 
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1S2WS31 (A56) Plan: 1S2WS31 (A56) 12/13/2004 
River = 2S2WS7A (A52) Reach = REACH 1 RS = 4.407 

Legend 

EG PF 1 

WS PF 1 
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lS2WS31 (A56) Plan: 1S2WS31 (A56) 12/13/2004 
River = 2S2WS7A (A52) Reach = REACH 1  RS = 4.594 I 
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1S2WS31 (A56) Plan: 1S2WS31 (A56) 12/13/2004 
River = 2S2WS7A (A52) Reach = REACH 1 RS = 5.079 Limit of Sudy. 
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MODEL: 1S2WS31 (A561 
REACH: 2S3WS1 (A54) 



Waterrnan Wash FDS 
FCD 2002C024 
EEC Job No. 303002 

Change in Discharge based on Drainage Area 

Wash ID: 2S3WS1 (A54) 

Subbasin: A54 

Total Discharge (cfs) = 620 

Total Area (acres) = 324 

X-Section Contributing Percent of Discharge 
ID Area (acres) Total Area at X-Section 

0.461 290 89.6 560 
0.198 324 100.0 620 





1S2WS31 (A56) Plan: 1S2WS31 (A56) 1211312004 
River = 2S3WS1 (A54) Reach = REACH 1 RS = 0.461 Limit of Sudy. 1 

Station (ft) 



MODEL: 1S2WS31 (A56) 
REACH: 2S2WS6 (A55) 



Waterman Wash FDS 
FCD 2002C024 
EEC Job No. 303002 

Change in Discharge based on Reach Length 

Wash ID: 2S2WS6 (A55) 

Subbasin X-section Dischar e Q (3 si -fi s Q (2 si -fi s 
CPA54 ""I:"'" 0.255 1989 2000 

CPA55A 0.000 2061 

Notes: 
I. Discharge at 0.727 is 1860 cfs. 
2. No cross section at station 0.000 



waterman Wash FDS 
FCD 2002C024 
EEC Job No. 303002 

Change in Discharge based on Drainage Area 

Wash ID: 2S2WS6 (A55) 

Subbasin: A53 

Total Discharge (cfs) = 1259 

Total Area (acres) = 1118 

















MODEL: 1S2WS31 (A561 
REACH: 2S2WS20 (A19) 



Waterman Wash FDS 
FCD 2002C024 
EEC Job No. 303002 

Change in Discharge based on Reach Length 

Wash ID: 2S2WS20 (A19) 

Notes: 
1. Q of 690 cfs diverted from CPA08 into Subbasin A19 
2. CPAl9A is sum of routedldiverted flow from CPA08 and local inflow 
3. CPA19 is sum of CPA19A and CPA18 
4. X-section 1.848 does not exist. Used for deteremination of Q's. 
5. X-section 0.000 does not exist. Used for deteremination of Q's. 

Subbasin X-section Discharge Q (3 sig-figs) Q (2 sig-figs) 
CPA08 1636 
DA08 
A1 9 
A1 9 
A1 9 
A1 9 
A1 9 
A1 9 

CPAl9A 

690 
682 
675 
669 
661 
654 
647 
637 

1.848 
1.581 
1.338 
1.117 
0.842 
0.586 
0.362 
0.000 

680 
680 
670 
660 
650 
650 
640 

700 
700 
700 
700 
700 
600 
600 





7 1S2WS31 (A56) Plan: 1S2WS31 (A56) 12/13/2004 
River = 2S2WS20 (A19) Reach = REACH 1 

-<- .049 + 

Station (ft) I 



1S2WS31 iA56) Plan: 1S2WS31 (A56) 12/13/2004 
I 

\ ,  . . 
River = 2S2WS20 (A19) Reach = REACH 1 RS = 1.581 X-section is approximately 850' downstream of Riggs Rd. I 

Station (ft) 
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MODEL: 1S2WS31 (A56) 
REACH: 2S2WS17B (A63) 



Waterman Wash FDS 
FCD 2002C024 
EEC Job N o  303002 

Change in Discharge based on Reach Length 

1. X-section 5.1 04 does not exist. Used for determination of Q's. 
2. X-section -0.295 does not exist. Used for determination of Q's 

Wash ID: 2S2WS17B (A63) 

Q (2 sig-figs) 
1900 
1800 
1800 
1800 
1700 
1700 
1500 
1400 
1300 
1100 
900 
800 
400 
900 
900 
900 
900 
900 
900 

Q (3 sig-figs) 
1940 
1840 
1790 
1760 
1720 
1670 
1540 
1400 
1270 
1080 
940 
800 
370 
890 
890 
890 
900 
900 
91 0 

Discharge 
1943 
1835 
1793 
1761 
1718 
1674 
1538 
1398 
1268 
1083 
942 
801 
373 
886 
889 
893 
897 
902 
907 

Subbasin 
U/S CPA03 

A64 
A64 
A64 
A64 

CPA64 
A1 8 
A1 8 
A1 8 
A1 8 
A1 8 

CPA18 
split to A1 9 

CPAl9 
A63 
A63 
A63 
A63 
A63 

X-section 
5.104 
4.381 
4.098 
3.884 
3.592 
3.299 
3.038 
2.771 
2.521 
2.168 
1.898 
1.627 

1.294 
1.137 
0.852 
0.593 
0.298 
0.000 





~ ~ 

1S2WS31 (A56) Plan: 1 S2WS31 (A56) 12/13/2004 
River = 2S2WS17B (A63) Reach = REACH 2 RS = 0.298 

1 i . . 0 4 4 . 0 4 9  J.. ,044-4 

EG PF 1 

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

Grit PF 1 





I 1S2WS31 (A56) Plan: 1 S2WS31 (A56.) I211312004 
River = 2S2WS17B (A63) Reach = REACH 2 RS = 0.852 X-section located at Ocotillo Road. 

Legend 
........................ 

EG PF 1 

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

Ground 

Bank Sta 



Station (ii) 



1S2WS31 (A56) Plan: 1S2WS31 (A56) 12/13/2004 
River = 2S2WS17B (A63) Reach = REACH 2 RS = 1.294 
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1S2WS31 (A56) Plan: 1S2WS31 (A56) 12/13/2004 
River = 2S2WS17B (A63) Reach = REACH 1 RS = 1.627 

Station (it) 

(Legend I 
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WS PF 1 
+ . 

Crit PF 1 

Ground 





1S2WS31 (A56) Plan: 1S2WS31 (A56) 12/13/2004 
River = 2S2WS17B (A63) Reach = REACH 1 RS = 2.168 

- I Ground 
--C 

Bank Sta 



1S2WS31 (A56) Plan: 1S2WS31 (A56) 12/13/2004 
River = 2S2WS17B (A63) Reach = REACH 1 RS = 2.521 
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1S2WS31 (A56) Plan: 1S2WS31 (A56) 12/13/2004 . . 
River = 2S2WS17B (A63) Reach = REACH 1 RS = 2.771 X-section located 1200' downstream of Riggs Rd. 

+ 

Crit PF 1 - 
Ground 

Bank Sta 



1S2WS31 (A56) Plan: 1S2WS31 (A56) 12/13/2004 
River = 2S2WS17B (A63) Reach = REACH 1 RS = 3.038 X-section located 200' upstream of Riggs Rd. 
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1 S2WS31 (A56) Plan: 1S2WS31 (A56) 1211 312004 
River = 2S2WS17B (A63) Reach = REACH 1 RS = 3.299 
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1S2WS31 (A56) Plan: 1S2WS31 (A56) 12/13/2004 
River = 2S2WS17B (A631 Reach = REACH 1 RS = 3.592 1 

WS PF 1 - 
Ground 
e 

Bank Sta 

Station (fl) I 



1S2WS31 (A56) Plan: 1S2WS31 (A56) 12/13/2004 
River = 2S2WS17B (A63) Reach = REACH 1 RS = 3.884 
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1S2WS31 (A56) Plan: 1S2WS31 (A56) 12/13/2004 
River = 2S2WS17B (A63) Reach = REACH 1 RS = 4.098 1 
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MODEL: 1S2WS31 (A561 
REACH: 2S2WS7B (A51) 



Waterman Wash FDS 
FCD 2002C024 
EEC Job No. 303002 

Change in Discharge based on Reach Length 

Wash ID: 2S2WS7B (A51) 

Notes: 
I .  Q at CPA20 is 693 cfs 
2. split into A51 is 407 cfs 
3. CPA51 = 11 30 cfs 



1S2WS31 (A56) Plan: 1S2WS31 (A56) -1zr1~1ruu4 
River = 2S2WS7B (A51) Reach = REACH 1 RS = 0.000 

1- ,044 349 

I Station (ft) 



1S2WS31 (A56) Plan: 1S2WS31 (A56) 12/13/2004 
River = 2S2WS7B (A51) Reach = REACH 1 RS = 0.373 
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1 S2WS31 (A56) Plan: 1 S2WS31 (A56) 1211 312004 
River = 2S2WS7B (A51) Reach = REACH 1 RS = 0.645 

1034.0- 

1033.5- 

1033.0- 

1032.5- 

- r 
c 
0 

1032.0- 
5 
m - 
LU 

1031.5- 

1031.0 

1030.5- 

1030.0 

k-.~+.049 . I_ -044 -4 
EG PF 1 

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

Ground 

Bank Sta 

I 

9600 9800 10000 10200 10400 10600 



1 S2WS31 (A56) Plan: 1 S2WS31 (A56) 1211 312004 
River = 2S2WS7B (A51) Reach = REACH 1 RS = 0.909 1 
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1S2WS31 (A56) Plan: 1S2WS31 (A56) 12/13/2004 . . 
River = 2S2WS7B (A51) Reach = REACH 1 RS = 1 .I87 

WS PF 1 

Ground 

Bank Sta 

I Station (ft) 





Station (R) I 

1S2WS31 (A56) Plan: 1S2WS31 (A56) 12/13/2004 
River = 2S2WS7B (AH) Reach = REACH 1 RS = 1.710 X-section is approximately 500' upstream of Ocotillo Road. 
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MODEL: 1S2WS31B (170) 
REACH: 1S2WS31B (170) 



Waterman Wash FDS 
FCD 2002C024 
EEC Job No. 303002 

Change in Discharge based on Reach Length 

Wash ID: 1 S2WS31 B (170) 

Subbasin X-section Discharge Q (3 sig-figs) Q (2 sig-figs) 
CP172 4.423 653 650 700 

160 4.171 780 780 800 
160 3.898 91 7 920 900 
160 3.648 1043 1040 1000 
160 3.378 1179 1180 1200 
160 3.113 1312 1310 1300 
160 2.925 1407 1410 1400 

CPI6OA 2.792 1474 1470 1500 
CP160 2.706 2678 2680 2700 

166 2.522 2933 2930 2900 
CP166 2.277 3272 3270 3300 

167 2.037 31 65 3170 3200 
167 1.772 3047 3050 3000 

CP167 1.482 291 8 2920 2900 
CP169 1.162 3071 3070 3100 

170 0.907 2957 2960 3000 
170 0.648 2841 2840 2800 
170 0.499 2774 2770 2800 

CP170 0.412 2735 2740 2700 
CP171 0.124 2749 2750 2700 
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Station (fl) 







1 S2WS31B (170) Plan: 1S2WS31 B (170) 1ll212005 
River = 1S2WS31 B (170) Reach = REACH 2 RS = 2.706 Directly downstream of Rainbow Vailey Road. 
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1 S2WS31 B (170) Plan: 1 S2WS31B (170) 111 212005 
River = 1S2WS31B (170) Reach = REACH 1 RS = 2.792 Directly upstream of Rainbow Valley Road. 

-043- ,042-4 
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1S2WS31B (170) Plan: 1 S2WS31 B (170) 1/12/2005 
River = 1S2WS31 B (170) Reach = REACH 1 RS = 2.925 



1 S2WS31 B (170) Plan: 1 S2WS31 B (170) 111 212005 
River = lSZWS31B (170) Reach = REACH 1 RS = 3.113 
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- 
1S2WS31 B (170) Plan: 1S2WS31 B (170) 1/12/2005 

River = ISzWSSl B (170) Reach = REACH 1 RS = 3.378 
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1 S2WS31 B (170) Plan: 1 S2WS31 B (170) 111 212005 
River = 1SZWS31 B (170) Reach = REACH 1 RS = 4.171 
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1050- 

.043 ,042 

EG PF I 

WS PF 1 
~ - .-.. +. ..-.- 
Crit PF I 

Ground 
1049- 

Bank Sta 

1048- 

- z - 
c 
0 .- + 
9 a 
ij 

1047 

1046- 

3 

1045, 
9500 9600 9700 9800 9900 10000 10100 10200 10300 

Station (ft) 







Waterman Wash FDS 
FCD 2002C024 
EEC Job No. 303002 

Change in Discharge based on Drainage Area 

Wash ID: 1 S2WS32A (167) 

Subbasin: 167 

Total Discharge (cfs) = 1674 

Total Area (acres) = 62 1 



Station (ft) 



1 S2WS31 B (170) Plan: 1S2WS31 B (170) 1/12/2005 
River = 1S2WS32A (167) Reach = REACH 1 RS = 0.572 
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MODEL: 1S2WS31B (1701 
REACH: 1S2WS32B (168) 



Waterman Wash FDS 
FCD 2002C024 
EEC Job No. 303002 

Change in Discharge based on Drainage Area 

Wash ID: 1S2WS32B (168) 

Subbasin: 168 

Total Discharge (cfs) = 523 

Total Area (acres) = 187 



1S2WS31 B (170) Plan: 1 S2WS31 B (170) 1/12/2005 
River= iS2WS328 (168) Reach = REACH 1 RS = 0.263 

. 2 . 4 3 ~ . 0 4 2 - 4  
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MODEL: lS2WS31B (170) 
REACH: 1S2WS34 (165) 



Waterman Wash FDS 
FCD 2002C024 @ EEC Job NO. 303002 

Change in Discharge based on Reach Length 

Wash ID: 1S2WS34 (165) 



1S2WS31 B (170) Plan: 1S2WS31 B (170) 1/12/2005 
River = 1S2WS34 (165) Reach = REACH 1 RS = 0.033 Directly upstream of Rainbow Valley Road. 
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lS2WS31B (170) Plan: 1S2WS31B (170) 1/12/2005 
River = 1S2WS34 (165) Reach = REACH 1 RS = 0.203 
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1 S2WS31 B (170) Plan: 1 S2WS31 B (170) 111 212005 
River = 1S2WS34 (165) Reach = REACH 1 RS = 0.405 
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1S2WS31 B (170) Plan: 1 S2WS31B (170) 1/12/2005 
River = 1SZWS34 (165) Reach = REACH 1 RS =0.674 I 
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1S2WS31 B (170) Plan: 1 S2WS31B (170) 111212005 
River = 1S2WS34 (165) Reach = REACH 1 RS = 1.278 
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Station (ft) 

1 S2WS31 B (170) Plan: 1 S2WS31 B (170) 1/12/2005 
River= 1S2WS34 (165) Reach = REACH 1 RS = 1.813 
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lS2WS31B (170) Plan: 1S2WS31 B (170) 1/12/2005 
River = 1S2WS34 (165) Reach = REACH 1 RS = 2.519 
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MODEL: 1S2WS31B (170) 
REACH: 1S2WS33 (166) 



Waterman Wash FDS 
FCD 2002C024 
EEC Job No. 303002 

Change in Discharge based on Drainage Area 

Wash ID: 1S2WS33 (166) 

Subbasin: 166 

Total Discharge (cfs) = 171 3 

Total Area (acres) = 580 







1S2WS31 B (170) Plan: 1 S2WS31B (170) 1/12/2005 
River = 1S2WS33 (166) Reach = REACH 1 RS = 0.597 
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MODEL: 1S2WS31B (1702 
REACH: 1S2WS31A (171) 



Waterman Wash FDS 
FGD 2002C024 
EEC Job No. 303002 

Change in Discharge based on Drainage Area 

Wash ID: 1 S2WS31A (171) 

Subbasin: 171 

Total Discharge (cfs) = 744 

Total Area (acres) = 269 









MODEL: 1S2WS9A (539) 
REACH: 1S2WS9A (539) 



Waterman Wash FDS 
FCD 2002C024 
EEC Job No. 303002 

Change in Discharge based on Reach Length 

Wash ID: lS2WS9A (J39) 

Subbasin X-section Discharge Q (3 sig-figs) Q (2 sig-figs) 
J13 6.679 345 350 300 
J13 6.374 569 570 600 

CPJ13 6.086 781 780 800 
J17 5.752 1007 1010 1000 
J17 5.455 1208 1210 1200 

CPJ17 5.222 1365 1370 1400 
J54 4.901 1301 1300 1300 
J54 4.636 1249 1250 1200 
J54 4.349 1191 1190 1200 

CPJ54 4.055 1133 1130 1100 
CPJ21 3.881 3496 3500 3500 

J21 3.516 3783 3780 3800 
J21 3.31 3 3943 3940 3900 
J2 1 3.065 4138 4140 41 00 

CPJ22 2.751 4385 4390 4400 
CPJ22 2.751 4385 4390 4400 

J39 2.508 4332 4330 4300 
J39 2.214 4267 4270 4300 
J39 1.959 421 2 421 0 4200 
J39 1.725 41 60 4160 4200 
J39 1.367 4082 4080 41 00 
J39 1.157 4036 4040 4000 
J39 0.913 3982 3980 4000 

CPJ39 0.747 3946 3950 3900 

Initial discharge taken from CPJO9. 
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1S2WS9A (J39) Plan: 1S2WS9A (J39) 12/14/2004 
River = 1S2WS9A (J39) Reach = REACH 2 RS = 1.149 Cuiv 3 - IO' x 7' Box Culverts , , 
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1S2WS9A (539) Plan: 1S2WS9A (J39) 12/14/2004 
River = 1S2WS9A (J39) Reach = REACH 2 RS = 1.149 Culv 3 - 10' x 7' Box CUlVeltS 
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1S2WS9A (J39) Plan: 1S2WS9A (539) 12/14/2004 ~, 
River = 1S2WS9A (J39) Reach = REACH 2 RS = 1.157 Upstream of 3-10' x 7' box cuiveits which cross Elliot Rd. 
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1S2WS9A (J39) Plan: 1S2WS9A (J39) 12/14/2004 . . 
River = 1S2WS9A (J39) Reach = REACH 2 RS = 1.367 1 
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1S2WS9A (J39) Plan: 1S2WS9A (539) 12/14/2004 
River = 1S2WS9A (J39) Reach = REACH 2 RS = 1.725 
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I 1S2WS9A (J39) Plan: 1S2WS9A (539) 1211412004 
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. . 
River = ISZWSQA (J39) Reach = REACH 2 RS = 1.959 
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I 1S2WS9A (J39) Plan: 1S2WS9A (J39) 12/14/2004 
River = 1S2WS9A (J39) Reach = REACH 2 RS = 2.508 
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1S2WS9A (J39) Plan: 1S2WS9A (539) 12/14/2004 
River = 1S2WS9A (J39) Reach = REACH 2 RS = 2.751 
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1S2WS9A (J39) Plan: 1S2WS9A (J39) 12/14/2004 
River = 1S2WS9A (J39) Reach = REACH 2 RS = 3.065 
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1S2WS9A (539) Plan: 1S2WS9A (J39) 12/14/2004 
River = 1S2WS9A (J39) Reach = REACH 2 RS = 3.313 
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lS2WS9A (J39) Plan: 1S2WS9A (J39) 12/14/2004 
River = 1S2WS9A (J39) Reach = REACH 2 RS = 3.881 
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1S2WS9A (J39) Plan: 1S2WS9A (J39) 12/14/2004 
River = 1 S2WS9A (J39) Reach = REACH 1 RS = 4.636 
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1S2WS9A (J39) Plan: 1S2WS9A (J39) 12/14/2004 
River = 1S2WS9A (J39) Reach = REACH 1 RS = 4.901 Downstream of Rainbow Valley Road. 
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1S2WS9A (J39) Plan: 1S2WS9A (J39) 12/14/2004 
River = ISZWS9A (J39) Reach = REACH 1 RS = 5.222 Upstream of Rainbow Valley Road. 
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1S2WS9A (J39) Plan: 1S2WS9A (J39) 12/14/2004 
River = 1S2WS9A (J39) Reach = REACH 1 RS = 5.752 
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1S2WS9A (539) Plan: 1S2WS9A (J39) 12/14/2004 
River = 1S2WS9A (J39) Reach = REACH 1 RS = 6.374 
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MODEL: 1S2WS9A (539) 
REACH: 1S2WS27 (516) 



Waterman Wash FDS 
FCD 2002C024 @ EEC Job No. 303002 

Change in Discharge based on Reach Length 

Wash ID: 1S2WS27 (J16) 

The initial discharge comes from CPJI 1. 

Subbasin X-section Discharge Q (3 sig-figs) 
650 
590 
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J16 1 0.550 
J16 1 0.367 
CPJ76 1 0.152 

Q (2 sig-figs) 
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lS2WS9A (J39) Plan: 1S2WS9A (J39) 12/14/2004 
River = 1S2WS27 (J16) Reach = REACH 1 RS = 0.367 
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1S2WS9A (J39) Plan: 1S2WS9A (J39) 12/14/2004 
River = 1S2WS27 (J16) Reach = REACH 1 RS = 0.550 Downstream of Rainbow Valley Road. 
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MODEL: 1S2WS9A (.I391 
REACH: 1S2WS22 (520) 



Waterman Wash FDS 
FCD 2002C024 
EEC Job No. 303002 

Change in Discharge based on Reach Length 

Wash ID: 1 S2WS22 (J20) 

Subbasin X-section Discharge Q (3 sig-figs) Q (2 sig-figs) 
J15 1.136 701 700 700 
J15 0.836 857 860 900 

CPJ15A 0.582 990 990 1000 
CPJ15 0.366 1391 1390 1400 

J20 0.154 1973 1970 2000 
CPJ20 0.000 2395 2400 2400 

0.154 is the last x-section of the model. 
X-section 0 was used in the spreadsheet to calculate q's for the x-sections. 
The initial discharge comes from CPJIO. 
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MODEL: 1S2WS9B (540) 
REACH: 1S2WS9B (540) 



Waierman Wash FDS 
FCD 2002C024 
EEC Job NO. 303002 

Change in Discharge based on Drainage Area 

Wash ID: 1 S2WS9B (J40) 

Subbasin: J40 

Total Discharge (cfs) = 1577 

Total Area (acres) = 573 



1S2WS9B (540) Plan: 1S2WS9B (J40) 12/13/2004 
I River = 1S2WS9B (J40) Reach = REACH 1 RS = 0.716 





I Station (fl) I 





I 1S2WS9B (540) Plan: 1S2WS9B (J40) 12/13/2004 
River = 1S2WS9B (J40) Reach = REACH 1 RS = 1.365 Downstream of 2-48" CMP's which cross Elliot Road. 
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1 S2WS9B (J40) Plan: 1 S2WS9B (J40) 1211 312004 
River = 1S2WS9B (J40) Reach = REACH 1 RS = 1.381 Culv 2 - 48" CMP's 

932- 5 - 1 - . 0 5 4 - 1 - . 0 5 1 - 4  

930- 

EG PF 1 

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

. 
Crit PF 1 

Ground 
........................................................................................................................................................................................... 

Bank Sta 



1S2WS9B (J40) Plan: 1S2WS9B (J40) 12/13/2004 
River = 1S2WS9B (J40) Reach = REACH 1 RS = 1.381 Culv 2 - 48" CMP's I 
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1S2WS9B (J40) Plan: 1S2WS9B (J40) 1211312004 

River = 1S2WS9B (J40) Reach = REACH 1 RS = 1.405 Upstream of 2-48" CMP's which cross Elliot Road. 
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1S2WS96 (J40) Plan: 1S2WS9B (J40) 12113/2004 
River = 1S2WS9B (J40) Reach = REACH 1 RS = 1.448 
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River = 1S2WS9B (J40) Reach = REACH 1 RS = 1.702 Limit of Sudy. I o m -  1- ,051 F .~54- -051 -4 

Station (R) I 



MODEL: 1S3WS24A (A601 
REACH: 1S3WS24A (A60) 



Waterman Wash FDS 
FCD 2002C024 
EEC Job No. 303002 

Change in Discharge based on Reach Length 

Wash ID: lS3WS24A (A60) 

Q (2 sig-figs) 
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Waterman Wash FDS 
FCD 2002C024 
EEC Job No. 303002 

Change in Discharge based on Drainage Area 

Wash ID: 1S3WS24A (A60) 

Subbasin: A58 

Total Discharge (cfs) = 2225 

Total Area (acres) = 1364 

1.202 uses the combined flow, not just the subbasin flow. 



1 S3WS24A (A60) Plan: 1 S3WS24A (A60) 1211 312004 
River = 1S3WS24A (A60) Reach = REACH 2 RS = 0.130 
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1S3WS24A (A60) Plan: 1S3WS24A (A60) 12/13/2004 
River = 1S3WS24A (A60) Reach = REACH 2 RS = 0.294 

914- 
1 - . 0 5 - . 0 4 3 - . 0 5 ~ 4  

EG PF 1 

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

912- Crit PF 1 

Ground 

Bank Sta 

910- 

908- 

E 
c ................................................................................... 0 

906- 
> 
a, a 

904- 

902- 

900 

Station (ft) I 





1S3WS24A (A60) Plan: 1S3WS24A (A60) 12/13/2004 
River = 1S3WS24A tA6O) Reach = REACH 2 RS = 0.724 
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1S3WS24A (A60) Plan: 1S3WS24A (A60) 12/13/2004 
River = 1S3WS24A (A60) Reach = REACH 2 RS = 1.202 



1S3WS24A (A60) Plan: 1S3WS24A (A60) 12/13/2004 
River = 1S3WS24A (A60) Reach = REACH 1 RS = 1.503 
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1 S3WS24A (A60) Plan: 1 S3WS24A (A60) 1211 312004 
River = 1S3WS24A (A60) Reach = REACH 1 . RS = 2.224 
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1S3WS24A (A60) Plan: 1S3WS24A (A60) 12/13/2004 
River = 1S3WS24A (A60) Reach = REACH 1 RS = 2.425 
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MOLIEI,: 1S3WS24A (A60) 
REACH: lS3WS24B (A59) 



Waterman Wash FDS 
FCD 2002C024 
EEC Job No. 303002 

Change in Discharge based on Drainage Area 

Wash ID: 1S3WS24B (A59) 

Subbasin: A59 

Total Discharge (cfs) = 1762 

Total Area (acres) = 803 



1S3WS24A (A60) Plan: 1S3WS24A (A60) 1211 312004 
River = 1S3WS24B (A59) Reach = REACH 1 RS = 0.255 
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1S3WS24A (A60) Plan: 1S3WS24A (A60) 12/13/2004 
River = 1S3WS24B (A59) Reach = REACH 1 RS = 1.234 
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MODEL: 2SlWS31 (B46) 
REACH: 2SlWS31 (B46) 



Waterman Wash FDS 
FCD 2002C024 
EEC Job No. 303002 

Change in Discharge based on Reach Length 

Wash ID: 2SIWS31 (B46) 

Subbasin X-section Discharge / Q (3 sig-figs) 1 Q (2 sig-figs) 
CPB41 1 1.117 1 687 690 700 





2S1 WS31 (B46) Plan: 2S1 WS31 (846) 1120/2005 
River = 2SlWS32 (8461 Reach = REACH 1 RS = 0.858 
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2S1 WS31 (646) Plan: 2S1 WS31 (646) 1120/2005 
River= 251 WS32 (846) Reach = REACH 1 RS = 0.601 
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2S1 WS31 (846) Plan: 2S1 WS31 (846) 112012005 
River = 2S1 WS32 (846) Reach = REACH 1 RS = 0.326 
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MODEL: 2S2WS15 (A37) 
REACH: 2S2WS15 (A37) 



Waterman Wash FDS 
FCD 2002C024 
EEC Job No. 303002 

Change in Discharge based on Reach Length 

Wash ID: 2S2WS15 (A37) 

Initial discharge is DA02B from divert at CPA02 
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2S2WS15 (A37) Plan: 2S2WS15 (A37) 12/14/2004 
River = 2S2WS15 (A37) Reach = REACH 1 RS = 0.000 
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2S2WS15 (A37) Plan: 2S2WS15 (A37) 12/14/2004 
River = 2S2WS15 (A37) Reach = REACH 1 RS = 0.560 
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2S2WS15 (A37) Plan: 2S2WS15 (A37) 12/14/2004 
River = 2S2WS15 (A37) Reach = REACH 1 RS = 1.054 
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2S2WS15 (A37) Plan: 2S2WS15 (A37) 12/14/2004 

River = 2S2WS15 (A37) Reach = REACH 1 RS = 1.379 
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2S2WS15 (A37) Plan: 2S2WS15 (A37) lZll412004 
River = 2S2WS15 (A37) Reach = REACH 1 RS = 1.867 Approximately 700' upstream of Perryville Road 
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2S2WS15 (A37) Plan: 2S2WS15 (A37) 12/14/2004 
River = 2S2WS15 (A37) Reach = REACH 1 RS = 2.322 



2S2WSl5 (A37) Plan: 2S2WS15 (A37) 1211 412004 
River = 2S2WS15 (A37) Reach = REACH 1 RS = 2.61 6 
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2S2WS15 (A37) Plan: 2S2WSl5 (A37) 12i14i2004 
River = 2S2WS15 (A37) Reach = REACH 1 RS =2.877 
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2S2WS15 (A37) Plan: 2S2WS15 (A37) 1211 412004 
River = 2S2WS15 (A37) Reach = REACH 1 RS = 3.145 Xsect just dls of Riggs Road. 
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2S2WS15 (A37) Plan: 2S2WS15 (A37) 1211 412004 
River = 2S2WS15 (A37) Reach = REACH 1 RS = 3.41 8 
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2S2WS15 (A37) Plan: 2S2WS15 (A37) 1211412004 
River = 2S2WS15 (A37) Reach = REACH 1 RS = 3.680 
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2S2WS15 (A37) Plan: 2S2WSI 5 (A37) 12/14/2004 
River = 2S2WS15 (A37) Reach = REACH 1 RS = 3.934 
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MODEL: 2S2WS16A (A351 
REACH: 2S2WS16A (A35) 



1 Waterman Wash FDS 
FCD 2002C024 
EEC Job No. 303002 

I 
I 

i Change in Discharge based on Reach Length 

~ Wash ID: 2S2WS16A (A35) 

Notes: 
1. Discharge at X-section 4.818 taken as remainder flow from CPA02 after d~verts DA02A and DAO2B 
2. X-section 1.995 is remainder flow from CPAlO after d~vert DAIO 
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1402 
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A1 0 
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A35 
A35 

CPA35 

X-section 
4.71 1 
4.426 
4.194 
3.954 
3.708 
3.458 
3.199 
2.957 
2.701 
2.377 
2.157 
1.888 
1.632 
1.364 
1.114 
0.859 
0.588 
0.351 
0.21 3 
0.000 



River = 

I- 
2S2WS16A (A35) Plan: 2S2WS16A (A35) 1211 412004 

: 2SZWSI6A (A35) Reach = REACH 3 RS = 0.000 Approximately 500' upstream of Queen Creek Road. 
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2S2WS16A (A35) Plan: 2S2WS16A (A35) 12/14/2004 
River = 2S2WS16A (A35) Reach = REACH 2 RS = 0.859 Approximately 900' downstream of Owtiilo Road. 
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2S2WS16A (A35) Plan: 2S2WS16A (A35) I211 412004 
River = ZSZWSIGA (A35) Reach = REACH 2 RS = 1.888 
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2S2WS16A (A35) Plan: 2S2WSI 6A (A35) 1211412004 
River = 2S2WS16A (A35) Reach = REACH 1 RS = 2.157 
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2S2WS16A (A35) Plan: 2S2WS16A (A35) 12/14/2004 
River = 2S2WS16A (A351 Reach = REACH 1 RS = 2.701 
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2S2WSl6A (A35) Plan: 2S2WS16A (A35) 1211 412004 
River = 2S2WS16A (A35) Reach = REACH 1 RS = 3.199 Approximately 200' upstream of Riggs Road. 
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2S2WS16A (A35) Plan: 2S2WS16A (A35) 12/14/2004 
River = 2S2WS16A (A35) Reach = REACH 1 RS = 3.954 
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2 ~ 2 ~ ~ 1 6 ~  (A35) Plan: 2S2WS16A (A35) 12/14/2004 
River = 2S2WS16A (A35) Reach = REACH 1 RS = 4.194 
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MODEL: 2S2WS16A (A33  
REACH: 2S2WS16B (A15) 



Waterman Wash FDS 
FCD 2002C024 @ EEC Job No. 303002 

Change in Discharge based on Reach Length 

Wash ID: 2S2WS16B (A15) 

Subbasin X-section Discharge Q (3 sig-figs) Q (2 sig-figs) 
A1 5 2.077 680 680 700 
A1 5 1.815 71 9 720 700 
A1 5 1.550 758 760 800 
A1 5 1.308 794 790 800 
A1 5 1.047 833 830 800 
A1 5 0.781 872 870 900 
CPA15 0.524 91 0 91 0 900 
CPA16 0.524 1205 1210 1200 
A35 0.268 1205 1210 1200 
A35 0.053 1205 1210 1200 

The Q at 0.524 is 121 0. The first x-section is used to calculate appropriate q's upstream. 
A secondary wash combines at 0.524 hence the signifcant increase in Q. 



2S2WS16A (A35) Plan: 2S2WS16A (A35) 12/14/2004 
River = 2S2WS16B (A15) Reach = REACH 1 RS = 0.053 
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2S2WS16A (A35) Plan: 2 S 2 W S 1 6 ~ ( ~ 3 5 )  12/14/2004 
River = 2S2WS16B (A15) Reach = REACH 1 RS = 0.524 Apporximately 600' downstream of Ocotillo Road. 
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2S2WS16A (A35) Plan: 2S2WS16A (A35) 12/14/2004 
River = 2S2WS16B (A15) Reach = REACH 1 RS = 0.781 Approximately 700' upstream of Ocotillo Road 
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2S2WS16A (A35) Plan: 2S2WS16A (A35) 12/14/2004 
River = 2S2WS16B (Al5) Reach = REACH 1 RS = 1.550 
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MODEL: 2S2WS16A (A351 
REACH: 2S2WS17A (A17) 



1 Waterman Wash FDS 
FCD 2002C024 
EECJob No. 303002 

~ Change in Discharge based on Reach Length 

1 Wash ID: 2S2WS17A (A17) 

Q (2 sig-figs) 
800 
800 
800 
800 
800 
700 
700 

Q (3 sig-figs) 
81 0 
800 
780 
770 
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740 

Subbasin X-section Discharge 
DVAlO 
A17 
A1 7 
A1 7 
A1 7 
A1 7 
CPAI 7 
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0.931 
0.684 
0.435 
0.248 
0.000 

81 1 
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749 
737 



Station (It) I 

2S2WS16A (A35) Plan: 2S2WS16A (A35) 12/14/2004 
River = 2S2WS17A (A17) Reach = REACH 1 RS = 0.000 
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2S2WS16A (A35) Plan: 2S2WSl6A (A35) 12/14/2004 
River = 2S2WS17A (A17) Reach = REACH 1 RS = 0.684 Approximately 450' upstream of Ocotillo Road. 
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2S2WS16A (A35) Plan: 2S2WS16A (A35) 1211 412004 
River = 2S2WS17A (A17) Reach = REACH 1 RS = 1.473 Limit of Sudy. 
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MODEL: 2S2WS26 (A41) 
REACH: 2S2WS26 (A41) 



Waterman Wash FDS 
FCD 2002C024 
EEC Job No. 303002 

I Change in Discharge based on Reach Length 

I Wash ID: 2S2WS26 (A41) 

Notes: 
1. A1 2(L) designates a local CP in Subbasin A12 
2. Since the stream only continues a short distance past the CP 

it is assumed the Q at the CP carries through. 

a 



Waterman Wash FDS 
FCD 2002C024 
EEC Job No. 303002 

Change in Discharge based on Drainage Area 

Wash ID: 2S2WS26 (A41) 

Subbasin: A1 2 

Total Discharge (cfs) = 1205 

Total Area (acres) = 681 























MODEL: 2S2WS35A (B58) 
REACH: 2S2WS35A (B58) 



Waterman Wash FDS 
FCD 2002C024 
EEC Job NO. 303002 

Change in Discharge based on Reach Length 

Wash ID: 2S2WS35A (858) 

The cross-section upstream of CPB56 is close to the CP 
therefore, it was assumed to have the same Q. 

Subbasin X-section Discharge Q (3 sig-figs) 
510 
51 0 
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CPB56 
CPB58 

Q (2 sig-figs) 
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0.000 
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2S2WS35A (858) Plan: 2S2WS35A (858) 12/14/2004 
River = 2S2WS35A (858) Reach = REACH 1 RS = 0.257 
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Waterman Wash FDS 
FGD 2002C024 
EEC Job No. 303002 

Change in Discharge based on Reach Length 

Wash ID: 2S2WS358 (829) 

Subbasin X-section Discharge Q (3 sig-figs) Q (2 sig-figs) 
829 0.871 965 970 1000 
829 0.662 965 970 1000 
829 0.409 965 970 1000 
B29 0.223 965 970 1000 
CPB29 0.000 965 970 1000 

A majority of the area combines, therefore the Q was assumed to be at the peak for the entire reach. 



2S2WS35B (829) Plan: 2S2WS35B (B29) 12/21/2004 
River = 2S2WS35B (829) Reach = REACH 1 RS = 0.000 Directly upstream of 175th Avenue. 
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2S2WS35B (829) Plan: 2S2WS35B (629) 12/21/2004 
River = 2S2WS35B (829) Reach =REACH 1 RS = 0.409 
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2S2WS35B (829) Plan: 2S2WS35B (829) 1212112004 
Rlver = 2S2WS358 (829) Reach = REACH 1 RS = 0 662 Approx~mately 300'downstream of Ralnbow Valley Road 

9700 9800 9900 IOOOO l o i o o  lozoo lo300 

Station ifti 





MODEL: 3SlWS4A (H71) 
REACH: 3Sl\VS4A (1171) 



Waterman Wash FDS 
FCD 2002C024 
EEC Job NO. 303002 

Change in Discharge based on Reach Length 

Wash ID: 3SlWS4A (H71) 

Subbasin X-section ~ischargelQ (nearest 10)I Q (nearest 100) 
CPH22 5.920 2281 2280 2300 

H23 5.678 2758 2760 2800 
H23 5.438 3232 3230 3200 
H23 5.1 67 3766 3770 3800 
H23 4.938 421 8 4220 4200 

CPH23 4.717 4654 4650 4700 
CPH23 4.717 4654 4650 4700 

H62 4.487 4530 4530 4500 
H62 4.230 4391 4390 4400 
H62 3.967 4248 4250 4200 

CPH62 3.687 4097 41 00 41 00 
H63 3.423 4137 41 40 4100 
H63 3.221 41 67 41 70 4200 
H63 2.979 4203 4200 4200 

GPH63 2.812 4228 4230 4200 
DVH63 2.579 2620 2620 2600 

H66 2.303 2560 2560 2600 
H66 2.069 2509 2510 2500 
H66 1.814 2454 2450 2500 
H66 1.570 2401 2400 2400 

CPH66 1.291 2340 2340 2300 
H71 1.050 2309 231 0 2300 
H71 0.81 8 2279 2280 2300 
H71 0.541 2243 2240 2200 
H71 0.285 221 0 2210 2200 

CPH71 0.000 21 73 2170 2200 

1. CPH22 is local runoff from H22. 
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Station (tt) I 

3S1 WS4A (H71) Plan: 351 WS4A (H71) 111 212005 
River = 3S1 WS4A (H71) Reach = REACH 2 RS = 0.818 Approximately at crossing of 139th Avenue. 
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3SlWS4A (H71) Plan: 3SlWS4A (H71) 1/12/2005 
River = 3SlWS4A IH71) Reach = REACH 2 RS = 1.814 
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3SlWS4A (H71) Plan: 3SlWS4A (H71) 1/12/2005 . . 
River = 3S1 WS4A (H71) Reach = REACH 2 RS = 2.069 
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3S1 WS4A (H71) Plan: 3S1 WS4A (H71) Ill 212005 
River = 3S1 WS4A (H71) Reach = REACH 2 RS = 2.303 
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3S1 WS4A (H71) Plan: 3S1 WS4A (H71) 1/12/2005 
River = 351 WS4A (H71) Reach = REACH 2 RS = 2.579 
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3SlWS4A (H71) Plan: 3S1WS4A (H71) 111212005 
River = 3SlWS4A (H711 Reach = REACH 1 RS = 2.812 
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3SlWS4A (H71) Plan: 3SlWS4A (H71) 1/12/2005 
River = 351 WS4A (H71) Reach = REACH 1 RS = 2.979 
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3S1 WS4A (H71) Plan: 3 5 1  WS4A (H71) 111 212005 
River = 351 WS4A (H71) Reach = REACH 1 RS = 3.221 
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3SlWS4A (H71) Plan: 3S lWS4A (H71) 111212005 
River = 3SlWS4A (H71) Reach = REACH 1 RS = 3.423 
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3SlWS4A (H71) Plan: 3SlWS4A (H71) 1/12/2005 
River = 3S1 WS4A (H71) Reach = REACH 1 RS = 3.687 
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3SlWS4A (H71) Plan: 3S1 WS4A (H71) 1/12/2005 
River = 351 WS4A (H71) Reach = REACH 1 RS = 3.967 
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3S1 WS4A (H71) Plan: 3S1 WS4A (H71) 111 212005 
River = 3SlWS4A (H71) Reach = REACH 1 RS = 4.230 
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3SlWS4A (H71) Plan: 3SlWS4A (H71) l l l212005 
River = 3SlWS4A iH7li Reach = REACH 1 RS = 4.487 1 1- 042 ,043 042-4 
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3S1 WS4A (H71) Plan: 3S1 WS4A (H71) 1/12/2005 
River = 3SlWS4A (H71) Reach = REACH 1 RS = 5.167 
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3SlWS4A (H71) Plan: 3SlWS4A (H71) 1M2/2005 
River = 3S1 WS4A (H71) Reach = REACH 1 RS = 5.438 
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3SlWS4A (H71) Plan: 3SlWS4A (H71) 111212005 
River = 3S1 WS4A (H71) Reach = REACH 1 RS = 5.678 

1-.042- ,043- ,042-4 

....... + ........ 
Crit PF 1 
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351 WS4A (H71) Plan: 3SlWS4A (H71) 1/12/2005 
River = 351 WS4A (H71) Reach = REACH 1 RS = 5.920 Limit of study. 
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MODEL: 3SlWS4A (H71) 
REACH: 3SlWS4B (H73) 



Waterman Wash FDS 
FCD 2002C024 
EEC Job No. 303002 

Change in Discharge based on Reach Length 

Wash ID: 3SlWS4B (H73) 

- 
Subbasin X-section Discharge 1 Q (nearest 10)I Q (nearest 100) 
DVH63 2.316 1608 1610 1600 

H53 2.076 1561 1560 1600 
H53 1.836 1513 1510 1500 
H53 1.589 1465 1460 1500 

CPH53 1.378 1423 1420 1400 
CPH52B 1.378 231 6 2320 2300 

H54 1.125 2293 2290 2300 
H54 0.874 2270 2270 2300 

CPH54 0.577 2243 2240 2200 
H73 0.292 271 0 271 0 2700 

CPH73 0.000 31 89 3190 3200 

1. X-section 1.378 is the confluence of 3 subbasins, upstream only H53 is used, 
1. downstream the combined flow at CPH52B is used 







3SlWS4A (H71) Plan: 3S1 WS4A (H71) 1/12/2005 
River = 351 WS4B (H73) Reach = REACH 2 RS = 0.577 Approximately at crossing of 139th Avenue. 
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3SlWS4A (H71) Plan: 3S1 WS4A (H71) 1/12/2005 
River = 3S1 WS4B (H73) Reach = REACH 2 RS = 0.874 
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3SlWS4A (H71) Plan: 3SlWS4A (H71) 1/12/2005 
River = 3SlWS4B (H73) Reach = REACH 2 RS = 1.125 

Station (ft) I 



3SlWS4A (H71) Plan: 3S1WS4A (H71) 1/12/2005 
River = 351 WS4B (H73) Reach = REACH 2 RS = 1.378 
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3S1 WS4A (H71) Plan: 3SlWS4A (H71) 1/12/2005 
River = 3SlWS4B (H73) Reach = REACH 1 RS = 1.589 
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3SlWS4A (H71) Plan: 3SlWS4A (H71) 1/12/2005 
River = 3SlWS4B lH73i Reach = REACH 1 RS = 1.836 
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3S1 WS4A (H71) Plan: 351 WS4A (H71) 111 212005 1 . , 

River = 351 WS4B (H73) Reach = REACH 1 RS = 2.076 1 
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351 WS4A (H71) Plan: 3S1 WS4A (H71) 1/12/2005 . , 

River = 3S1 WS4B (H73) Reach = REACH 1 RS = 2.316 Limit of Study 
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MODEL: 3SlWS4A (H71) 
REACH: 3SlWS3 (H29) 



Waterman Wash FDS 
FCD 2002C024 
EEC Job N o  303002 

Change in Discharge based on Reach Length 

Wash ID: 3S1 WS3 (H29) 

X-sect 0.000 does not exist, CPH52 is the downstream confluence with wash H73 



3SlWS4A (H71) Plan: 3S1 WS4A (H71) 1i12/2005 
River = 3SlWS3 (H29) Reach = REACH 1 RS = 0.376 
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- 

351 WS4A (H71) Plan: 3SlWS4A (H71) 1/12/2005 
River = 3SlWS3 (H29) Reach =REACH 1 RS = 1.096 Limit of Study. 
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MODEL: 3SlWS5 (B45) 
REACH: 3SlWS5 (B45) 



Waterman Wash FDS 
FCD 2002C024 
EEC Job NO. 303002 

Change in Discharge based on Reach Length 

Wash ID: 3SlWS5 (845) 

Subbasin X-section Discharge Q (3 sig-figs) Q (2 sig-figs) 
B14 3.093 3061 3060 3100 
814 2.790 2984 2980 3000 
814 2.540 2920 2920 2900 
81 4 2.317 2863 2860 2900 
81 4 2.095 2807 2810 2800 
CPB14 1.860 2747 2750 2700 
845 1.617 2726 2730 2700 
845 1.360 2703 2700 2700 
845 1.110 2681 2680 2700 
845 0.857 2658 2660 2700 
B45 0.643 2639 2640 2600 
B45 0.382 261 6 2620 2600 
845 0.265 2606 261 0 2600 
845 0.228 2603 2600 2600 
CPB45 0.005 2583 2580 2600 

Notes: 
1. Initial discharge of diverted flow DB13 from CPB13 is 3061 cis. 



3S1 WS5 (B45) Plan: 3S1 WS5 (B45) 1/20/2005 
River = 3SlWS52 (845) Reach = REACH 1 RS = 0.005 

Station (ft) 



- 
3S1 WS5 (845) Plan: 3S1 WS5 (845) 112012005 

River = 351 WS52 (845) Reach = REACH 1 RS = 0.228 Downstream of 3-48" CMP's which cross Patterson Road. 
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351 WS5 (845) Plan: 3S1 WS5 (845) 112012005 
River = 351 WS52 (845) Reach = REACH 1 RS = 0.257 Cuiv 3 - 48" CMP's 
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3S1 WS5 (845) Plan: 3SlWS5 (845) 1/20/2005 
River = 3S1 WS52 (545) Reach = REACH 1 RS = 0.265 Upstream of 3-48" CMP's which cross Patterson Road. 
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3SlWS5 (645) Plan: 3SlWS5 (645) 1/20/2005 
River = 3SlWS52 (845) Reach = REACH 1 RS = 0.857 
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3S1 WS5 (845) Plan: 3S1 WS5 (845) 1/20/2005 
River = 3S1 WS52 (845) Reach = REACH 1 RS = 1.360 

I Station (ft) 



3SlWS5 (845) Plan: 3SlWS5 (645) 112012005 
River = 3SlWS52 (845) Reach = REACH 1 RS = 1.617 
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3SlWS5 (845) Plan: 3SlWS5 (845) 1/20/2005 
River = 3SlWS52 (845) Reach = REACH 1 RS = 1 .860 
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3S1 WS5 (845) Plan: 3S1 WS5 (845) 1/20/2005 
River = 351 WS52 (B45) Reach = REACH 1 RS = 2.317 

I station (ft) 



3S1 WS5 (845) Plan: 3S1 WS5 (845) 1/20/2005 
River = 3SlWS52 (845) Reach = REACH 1 RS = 2.540 

b-.a45+ ,038- ,045-j 
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351 WS5 (845) Plan: 3S1 WS5 (B45) 1/20/2005 
River = 3S1 WS52 (845) Reach = REACH 1 RS = 3.093 Limit of Sudy. 

k-.045 .I, .038-1-.045-1 



MODEL: 3SlWS6 (B47) 
REACH: 3SlWS6 @47) 



Waterman Wash FDS 
FCD 2002C024 
EEC Job NO. 303002 

Change in Discharge based on Reach Length 

Wash ID: 3SlWS6 (847) 

Notes: 
1. Initial discharge of 540 cfs is from runoff of subbasin 819 

Subbasin X-section Discharge Q (3 sig-figs) 
540 
590 
640 
71 0 
780 

Q (2 sig-figs) 
500 
600 
600 
700 
800 

540 
592 
639 
710 
775 

CPB19 
848 
648 
848 
CPB48 

1.151 
0.895 
0.664 
0.31 8 
0.000 





3SlWS6 (847) Plan: 3SlWS6 (847) 12/14/2004 1 
River = 3SlWSG (847) Reach = REACH 1 RS = 0.31 8 

Station lit) 



3S1 WS6 (847) Plan: 3S1 WS6 (847) 12/14/2004 
River = 3SlWS6 (847) Reach = REACH 1 RS = 0.664 

1 - . 0 4 4 t  .0$3- .044-4 
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351 WS6 (B47) Plan: 3S1 WS6 (847) 12/14/2004 
River = 3SlWS6 (847) Reach = REACH 1 RS = 0.895 Approximately 650' downstream of Patterson Road. 
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- 
3S1 WS6 (847) Plan: 3S1 WS6 (847) 12/14/2004 

River = 3S1 WS6 (847) Reach = REACH 1 RS = 1.151 Approximately 650' upstream of Patterson Road. 
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MODEL: 3SlWS9 (B12) 
REACH: 3SlWS9 (B12) 



Waterman Wash FDS 
FCD 2002C024 
EEC Job No. 303002 

Change in Discharge based on Reach Length 

Wash ID: 3SlWS9 (812) 

Notes: 
1. Initial discharge of 753 cfs is runoff from Subbasin 606. 

Q (2 sig-figs) 
800 
800 
1000 
1000 
1100 
1200 
1200 
1100 
1100 

Q (3 sig-figs) 
750 
850 
950 
1040 
1130 
1230 
1180 
1130 
1090 

Subbasin X-section Discharge 
753 
847 
953 
1040 
1130 
1232 
1181 
1125 
1088 

B06 
810 
B10 
B10 
B10 
CPBlO 
812 
1312 
CPB12A 

2.238 
1.977 
1.684 
1.443 
1.196 
0.91 3 
0.671 
0.402 
0.225 





Station (fi) 

3S1 WS9 (812) Plan: 351 WS9 (B12) 12/14/2004 
River = 3SlWS9 (812) Reach = REACH 1 RS = 0.402 Fioodplain was extended to east so that there was not an island 
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3S1 WS9 (B12) Plan: 3S1 WS9 (B12) 12/14/2004 . . . . 
River = 3SlWS9 (812) Reach = REACH 1 RS = 0.671 
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351 WS9 (812) Plan: 3S1 WS9 (812) 12/14/2004 
River = 3SlWS9 (612) Reach = REACH 1 RS = 1.196 
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River = 3SlWS9 (812) Reach = REACH 1 RS = 1.443 
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351 WS9 (812) Plan: 3S1 WS9 (812) 12/14/2004 
River = 351 WS9 (BIZ) Reach = REACH 1 RS = 1.684 Cross section at Bullard Avenue 
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3S1 WS9 (812) Plan: 3S1 WS9 (81 2) 1211412004 
River = 3S1 WS9 (BIZ) Reach = REACH 1 RS = 1.977 
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3S1 WS9 (812) Plan: 3SlWS9 (812) 12/14/2004 
River = 3SlWS9 (812) Reach = REACH 1 RS = 2.238 Limit of Sudy. 
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MODEL: 3S2WS2A (B33) 
REACH: 3S2WS2A (H33) 



Waterman Wash FDS 
FCD 2002C024 @ EEC Job No. 303002 

Change in Discharge based on Drainage Area 

Wash ID: 3S2WS2A (833) 

Subbasin: 822 

Total Discharge (cfs) = 821 

Total Area (acres) = 351 

X-Section 
ID 

2.220 
2.003 

Contributing 
Area (acres) 

339 
351 

Percent of 
Total Area 

96.7 
99.9 

Discharge 
at X-Section 

790 
820 



Waterman Wash FDS 
FCD 2002C024 
EEC Job No. 303002 

Change in Discharge based on Reach Length 

Wash ID: 3S2WS2A (833) 

Notes: 
1. Q at X-section 1.963 is local discharge of 821 cfs from Subbasin 822 
2. Discharge at 0.040 is close enough to to 100% of the reach length to use the flow at CPB33. 
3. There are two discharges at 0.386 to better model flow rates. At 0.386, two flows come together. 
3. The upstream flows are modeled between the discharge at CPB37 and CPB26. 
3. The flow used in the HEC-RAS cross section is 1840. 

Q (2 sig-figs) 
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Q (3 sig-figs) 
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Subbasin X-section Discharge 
822 
B37 
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B37 
CPB37 
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826 
CPB26 
CPB35 
CPB33 
CPB33 

2.003 
1.659 
1.419 
1.252 
1.040 
0.807 
0.561 
0.386 
0.386 
0.040 
0.000 

821 
926 
999 
1049 
1114 
1154 
1197 
1227 
1839 
221 5 
221 5 



3S2WS2A (833) Plan: 3S2WS2A (833) 1/12/2005 
River = 3S2WS2A (633) Reach = REACH 4 RS = 0.000 
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3S2WS2A (833) Plan: 3S2WS2A (833) 1/12/2005 
River = 3S2WS2A (833) Reach = REACH 4 RS = 0.001 Copy of x-section 0.000 because Hec-Ras needs 2 x-sections per r 
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3S2WS2A (833) Plan: 3S2WS2A (833) 111 212005 
River = 3S2WS2A (833) Reach =REACH 3 RS = 0.386 

- / Ground 

Station (it) 



3S2WS2A (833) Plan: 3S2WS2A (833) 1/12/2005 
River = 3S2WS2A (833) Reach =REACH 2 RS = 0.561 
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3S2WS2A (833) Plan: 3S2WS2A (833) 1/12/2005 
River = 3S2WS2A (833) Reach = REACH 2 RS = 0.807 Approximately 800' downstream of Patterson Road. 
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3S2WS2A (633) Plan: 3S2WS2A (633) 1/12/2005 
River = 3S2WS2A (833) Reach = REACH 2 RS = 1.040 Approximately 400' upstream of Patterson Road. 
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3S2WS2A (833) Plan: 3S2WS2A (833) 1/12/2005 
River = 3S2WS2A (833) Reach = REACH 2 RS = 1.252 
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3S2WS2A (B33) Plan: 3S2WS2A (833) 1/12/2005 
River = 3S2WS2A (833) Reach = REACH 1 US = 1.419 

1152- 

1151- 

1150- 

- 
E. 
C 
0 .- 1149- 
5 
i3 

1148- 

1147- 

1 146- 

k-.044-4+ ,049 -.044-4 

EG PF 1 

WS PF 1 

Ground 

Bank Sta 

9600 9700 9800 9900 10000 10100 10200 10300 10400 

Station (ft) 



3S2WS2A (833) Plan: 3S2WS2A (B33) 1/12/2005 
River = 3S2WS2A (833) Reach = REACH 1 RS = 1.659 
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3S2WS2A (633) Plan: 3S2WS2A (633) 1/12/2005 
River = 3S2WS2A (833) Reach = REACH 1 RS = 2.003 
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MODEL: 3S2WS2A (B33) 
REACH: 3S2WS2E (B33) 



Waterman Wash FDS 
FCD 2002C024 @ EEC Job N o  303002 

Change in Discharge based on Reach Length 

Wash ID: 3S2WS2E (833) 



3S2WS2A (833) Plan: 3S2WS2A (833) 1/12/2005 
River = 3S2WS2E (833) Reach = REACH 1 RS = 0.217 
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Station (ff) 

3S2WS2A (833) Plan: 3S2WS2A (B33) 1/12/2005 
River = 3S2WS2E (833) Reach = REACH 1 RS = 0.439 
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3S2WS2A (833) Plan: 3S2WS2A (833) 1/12/2005 
River = 3S2WS2E (833) Reach = REACH 1 RS = 0.713 
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MODEL: 3S2WS2A (B33) 
REACH: 3S2WSll (B37) 



Waterrnan Wash FDS 
FCD 2002C024 
EEC Job NO. 303002 

Change in Discharge based on Reach Length 

Wash ID: 3S2WS11 (637) 

Subbasin X-section Discharge Q (3 sig-figs) Q (2 sig-figs) 
CP624 0.163 740 740 700 
B37 0.162 740 740 700 

Notes: 
1. 0.155 is a duplicate cross section since hec-ras requires 2 x-sections per reach. 
2. The distance between X-sections is short, therefore the Q is unchanged. 
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I station (ft) 

3S2WS2A (833) Plan: 3S2WS2A (833) 111212005 
River = 3S2WS11 (837) Reach = REACH 1 RS = 0.163 X-section 0.162 copied since HecRas has a minumum Of 
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MODEL: 3S2WS2A (B33) 
REACH: 3S2WS2D (B35) 



Waterman Wash FDS 
FCD 2002C024 
EEC Job No. 303002 

Change in Discharge based on Reach Length 

Wash ID: 352WS2D (835) 

Notes: 
1. Q at X-section 0.557 is discharge of 1093 cfs from local subbasin 827 
2. Cross section 0.000 does not exist (used to give more accurate discharge). 

Subbasin X-section Discharge Q (3 sig-figs) 
1090 
1090 
1080 

Q (2 sig-figs) 
1100 
1100 
1100 

1093 
1087 
1082 

827 
835 
CPB35A 

0.557 
0.275 
0.000 



3S2WS2A (833) Plan: 3S2WS2A (833) 1/12/2005 
River = 3S2WS2D 18351 Reach = REACH 1 RS = 0.275 I 
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3S2WS2A (833) Plan: 3S2WS2A (B33) 1/12/2005 
River = 3S2WS2D (835) Reach = REACH 1 RS = 0.557 Approximately 300' downstream of Patterson Road. 
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MODEL: 3S2WS2B (B65) 
REACH: 3S2\VSZB (B65) 



Waterman Wash FDS 
FCD 2002C024 

' EEC Job NO. 303002 

Change in Discharge based on Reach Length 

Wash ID: 3S2WS2B (865) 

Subbasin X-section Discharge Q (3 sig-figs) Q (2 sig-figs) 
CPBIG 2.297 2544 2540 2500 

B39 2.042 2458 2460 2500 
839 1.785 2370 2370 2400 
839 1.530 2284 2280 2300 
B39 1.303 2207 2210 2200 

CPB39A 1.085 21 33 21 30 2100 
CPB39 1.085 2328 2330 2300 

B54 0.823 2289 2290 2300 
854 0.630 2261 2260 2300 

CPB54 0.432 2232 2230 2200 
865 0.31 5 221 3 221 0 2200 

GPB38 0.093 2177 2180 2200 
CPB65 0.000 2189 21 90 2200 

1. The flow at 1.085 is CPB39. The initial 1.085 cross section is used to model more accurate discharges 
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3S2WS2B (865) Plan: 3S2WS28 (865) 111212005 
River = 3SZWSZB (665) Reach = REACH 3 RS = 0.000 
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3S2WS2B (865) Plan: 3S2WS2B (865) 1/12/2005 
River = 3S2WS2B (865) Reach = REACH 3 RS = 0.093 1 
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3S2WS28 (865) Plan: 3S2WS2B (865) 1/12/2005 
River = 3S2WS2B iE.65) Reach = REACH 3 RS = 0.315 
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3S2WS2B (865) Plan: 3S2WS2B (865) 1/12/2005 
River = 3S2WS2B (B65) Reach = REACH 2 RS = 0.432 
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3S2WS2B (865) Plan: 3S2WS28 (B65) 1/12/2005 
River = 3S2WS2B (B65) Reach = REACH 2 RS = 0.630 
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3S2WS2B (865) Plan: 3S2WS2B (865) lIl2/2005 
River = 3S2WS2B (B65) Reach = REACH 2 RS = 0.823 Approximateiy 1150' downstream of Patterson Road. 
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3S2WS2B (865) Plan: 3S2WS2B (865) 1/12/2005 
River = 3S2WS2B (865) Reach = REACH 1 RS = 1.303 
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3S2WS26 (665) Plan: 3S2WS2B (865) 1/12/2005 
River = 3S2WStB (565) Reach = REACH 1 RS = 1.530 
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3S2WS2B (B65) Plan: 3S2WS2B (865) 1/12/2005 
River = 3S2WS2B 1665) Reach = REACH 1 RS = 1.785 
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3S2WS2B (B65) Plan: 3S2WS2B (865) 1/12/2005 
River = 3S2WS2B (865) Reach = REACH 1 RS = 2.042 
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3S2WS2B (B65) Plan: 3S2WS2B (865) 1/12/2005 
River = 3S2WS2B (865) Reach = REACH 1 RS = 2.297 Limit of Sudy. 
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MODEL: 3S2WS2B (B65) 
REACH: 3S2WS1 (B54) 



Waterman Wash FDS 
FCD 2002C024 
EEC Job No. 303002 

Change in Discharge based on Reach Length 

Wash ID: 3S2WS1 (854) 

Subbasin X-section Discharge Q (3 sig-figs) Q (2 sig-figs) 
DRB03B 2.950 542 540 500 

818 1.702 534 530 500 
B1 8 1.453 532 530 500 
81 8 1.132 530 530 500 
61 8 0.950 528 530 500 
818 0.724 527 530 500 
818 0.468 525 530 500 
818 0.224 524 520 500 

CPB18 0.000 522 520 500 

1. X-section 0.000 does not exist in HEC-RAS. Used to model more accurate discharges. 
2. X-section 2.950 does not exist in HEC-RAS. Used to model discharge between concentration points. 
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3S2WS2B (865) Plan: 3S2WS2B (865) 1/12/2005 
River = 3S2WS1 (854) Reach = REACH 1 RS = 0.468 
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3S2WS2B (865) Plan: 3S2WS2B (865) 1/12/2005 
River = 3S2WS1 (854) Reach = REACH 1 RS = 0.950 
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3S2WS2B (865) Plan: 3S2WS2B (865) 1/12/2005 
River = 3S2WS1 (854) Reach = REACH 1 RS = 1.132 
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3S2WS2B (B65) Plan: 3S2WS2B (865) 1/1212005 
River = 3S2WS1 (854) Reach = REACH 1 RS = 1.702 
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MODEL: 3S2WS2B (B65) 
REACH: 3S2WS2C (B38) 



Waterman Wash FDS 
FCD 2002C024 
EEC Job No. 303002 

Change in Discharge based on Drainage Area 

Wash ID: 3S2WS2C (838) 

Subbasin: 638 

Total Discharge (cfs) = 543 

Total Area (acres) = 296 



Station (ft) 

3S2WS2B (865) Plan: 3S2WS2B (B65) 1/12/2005 
River = 3S2WS2C (838) Reach = REACH 1 RS = 0.287 
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3S2WS2B (B65) Plan: 3S2WS2B (865) 1/12/2005 
River = 3S2WS2C (838) Reach = REACH 1 RS = 0.467 Approximately 1000' downstream of Patterson Road. 
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MODEL: 4SlES21 (E45) 
REACH: 4SlES21 (E45) 



Waterman Wash FDS 
FCD 2002C024 
EEC Job No. 303002 

Change in Discharge based on Reach Length 

Wash ID: 4SiES21 (E45) 

The discharge used for the cross-sections was DVE25 from the with railroad model. 
The discharge used at all cross-sections is 1370 cfs. 



4SlES21 (E45) Plan: 4S1 ES21 (E45) 111212005 
River = 4SlES21 (E45) Reach = REACH 1 RS = 0.000 
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4S1 ES21 (E45) Plan: 4S1 ES21 (E45) 1/12/2005 
River = 451 ES21 (€45) Reach = REACH 1 RS = 0.382 
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451 ES21 (E45) Pian: 451 ES21 (E45) 111 2/2/2005 
River = 451 ES21 (E45) Reach = REACH 1 RS = 0.657 Extended cross section by hand 500' on east side. 
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MODEL: 4SlES23 (F20) 
REACH: 4SlES23 (F20) 



Waterman Wash FDS 
FCD 20020024 
EEC Job No. 303002 

Change in Discharge based on Reach Length 

Wash ID: 4S1 ES23 (F20) 
New Stream CP With Storage Rounded 

*PNDFOl (Q=2256) - Structure (Q=309) = 1947 
**Used discharges based upon reach length 
***There is no structure or significant inflow at cross section. Used discharge from previous cross section 
****Used DIIDQ record for structure 32 to calculate what continued to the east based upon flow at CPE25. 



4S1 ES23 (F2O) Plan: 4S1 ES23 (F20) 1/12/2005 
River = 451 ES23 (F2O) Reach = REACH 1 RS = 0.000 Limit of Study. 
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- 
451 ES23 (F20) Plan: 4S1 ES23 (F20) 1/12/2005 

River = 4S1 ES23 (F20) Reach = REACH 1 RS = 0.1 56 Directly downstream of 2-4' x 2.5' wood boxes. Not in survey. 

1302.5- 

1302.0- 

1301.5- 

1301.0- 

- s 
c 
0 
i- 1300.5- 
9 
a, - 
W 

1300.0- 

1299.5- 

1299.0- 

1298.5 

,055 5 . 0 4 5  

4 Legend 

EG PF 1 

WS PF 1 

Ground 

Bank Sta 

1 , 
9800 10000 10200 10400 10600 10800 11000 

Station (ft) 



451 ES23 (F20) Plan: 4S1 ES23 (F20) 1/12/2005 
River = 4SlES23 (F20) Reach = REACH 1 RS = 0.417 Directly downstream of 2-4' x 2.5' wood boxes. 
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451 ES23 (F20) Plan: 451 ES23 (F2O) 1/12/2005 
River = 4S lES23  (F201 Reach = REACH 1 RS = 0.545 Directly downstream of 3' x 3' wood box 



4S1 ES23 (F20) Plan: 451 ES23 (F20) 111 a2005 
River = 4SlES23 (F2O) Reach = REACH 1 RS = 0.775 Directly downstream of 2-54" x 38" CMP's. 
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4S1 ES23 (F20) Plan: 4S1 ES23 (F20) 1/12/2005 
River = 451 ES23 (F20) Reach = REACH 1 RS = 1.132 Direcily downstream of 4-38 steel pipes. 
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451 ES23 (F20) Plan: 4S1 ES23 (F20) 111 2/2005 
River = 4SlES23 (F20) Reach = REACH 1 RS = 1.358 Directly downstream of 17' bridge. 
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4S1 ES23 (F20) Plan: 4S1 ES23 (F20) 111 212005 
River = 4SlES23 (FZO) Reach = REACH 1 RS = 1.524 Directly downstream of 35' bridge. 

Station (ft) 



4S1 ES23 (F20) Plan: 4S1 ES23 (F20) 111 212005 
River =4SlES23 (F20) Reach = REACH 1 RS = 1.752 Directly downstream of 10' bridge. 
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4S1 ES23 (F20) Plan: 4S1 ES23 (F20) 1/12/2005 
River = 4SlES23 (F20) Reach = REACH 1 RS = 2.033 Directly downstream of 12' bridge 
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4S1 ES23 (F20) Plan: 451 ES23 (F20) 1/12/2005 
River = 451 ES23 (F20) Reach = REACH 1 RS = 2.61 1 Directly downstream of 10' bridge. 
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4S1 ES23 (F20) Plan: 4S1 ES23 (F20) 1/12/2005 
River = 451 ES23 (F2O) Reach = REACH 1 RS = 2.950 Directly downstream of 11' bridge 
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4S1 ES23 (F20) Plan: 451 ES23 (F20) 1/12/2005 
River = 451 ES23 (F20) Reach = REACH 1 RS = 3.086 
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4S1 ES23 (F20) Plan: 4S1 ES23 (F2O) 1il212005 
River = 451 ES23 (F20) Reach = REACH 1 RS = 3.357 Directly downstream of 18' bridge. 
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4S1 ES23 (F20) Plan: 4S1 ES23 (F20) 1/12/2005 
River = 4SlES23 (F20) Reach = REACH 1 RS = 3.640 
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4S1 ES23 (F20) Plan: 4S1 ES23 (F20) 111 212005 
Rlver = 451 €523 (F20) Reach = REACH 1 RS = 3.890 D~rectly downstream of 30' brldge 
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MODEL: WATERMAN WASH 
REACH: WATERMAN WASH 



Waterman Wash FDS 
FCD 2002C024 

@ EEC Job No. 303002 

Change in Discharge based on Reach Length 

County Arizona. 



Waterman Wash FDS 
FCD 2002C024 
EEC Job No. 303002 

Change in Discharge based on Reach Length 

Wash ID: Waterman Wash 

Subbasin X-section Discharge Q (3 sig-figs) Q (2 sig-figs) 
CPF29 27.427 1348 1350 1300 

F32 27.258 1407 1410 1400 
F32 27.052 1480 1480 1500 
F32 26.756 1583 1580 1600 
F32 26.604 1637 1640 1600 

CPF32 26.307 1741 1740 1700 
F33RIV 26.055 2140 2140 2100 

RIV 25.765 2936 2940 2900 
F34RIV 25.571 3469 3470 3500 

1. RIV is between concentration points F33RIV and F34RIV along Waterman Wash. 



Waterman Wash FDS 
@ FCD 2002C024 

EEC Job No. 303002 

Change in Discharge based on Reach Length 

Wash ID: Waterman Wash 





Waterman Wash Plan: Waterman Wash ll2012005 
River = Waterman Wash Reach = REACH 10 RS = 16.012 
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Waterrnan Wash Plan: Waterrnan Wash 1/20/2005 
River = Waterrnan Wash Reach = REACH 10 RS = 16.242 
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Waterman Wash Plan: Waterman Wash 1/20/2005 1 
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River = Waterrnan Wash Reach = REACH 9 RS = 16.451 I 





Waterman Wash Plan: Waterman Wash 1120/2005 
River = Waterman Wash Reach = REACH 9 RS = 16.974 
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Waterman Wash Plan: Waterman Wash 1/12/2005 

River = Waterman Wash Reach = REACH 8 RS = 17.414 
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I Waterman Wash Plan: Waterman Wash 1/12/2005 
I River = Waterman Wash Reach = REACH 6 RS = 17.913 I 

k------- .05-jr- -043-+- .05-4 Legend 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = Waterman Wash Reach = REACH 6 RS = 18.159 

8500 9000 9500 10000 10500 11000 11500 

Station (ft) 



- 

Waterman Wash Plan: Waterrnan Wash 1/12/2005 
River = Waterrnan Wash Reach = REACH 6 RS  = 18.319 
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Waierman Wash Plan: Waterman Wash 1/12/2005 
River = Waterman Wash Reach = REACH 6 RS = 18.567 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = Waterman Wash Reach = REACH 6 RS = 18.798 ' 043+-.05-4 T ' 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = Waterrnan Wash Reach = REACH 6 RS = 18.961 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = Waterman Wash Reach = REACH 5 RS = 19.344 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = Waterman Wash Reach = REACH 5 RS = 19.551 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = Waterman Wash Reach = REACH 4 RS = 19.844 Duplicate of 19.845. Necessaw for 2 x-sections within a reach 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = Waterrnan Wash Reach = REACH 3 RS = 20.245 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = Waterrnan Wash Reach = REACH 3 RS = 20.461 
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Waterman Wash Plan: Waterman Wash 111212005 
River = Waterman Wash Reach = REACH 3 RS = 20.752 
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Waterrnan Wash Plan: Waterman Wash 1/12/2005 
River = Waterrnan Wash Reach = REACH 3 R S  = 21.008 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = Waterman Wash Reach = REACH 3 RS = 21.285 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = Waterrnan Wash Reach = REACH 3 RS = 21.566 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = Waterman Wash Reach = REACH 3 RS = 22.283 
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Waterrnan Wash Plan: Waterrnan Wash 1/12/2005 

River = Waterman Wash Reach = REACH 3 RS = 22.542 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = Waterrnan Wash Reach = REACH 3 RS = 22.828 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = Waterman Wash Reach = REACH 3 RS = 23.143 
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Waterman Wash Plan: Waierman Wash 1/12/2005 
River = Waterman Wash Reach = REACH 3 RS = 23.330 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = Waterrnan Wash Reach = REACH 3 RS = 23.597 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = Waterman Wash Reach = REACH 3 RS = 23.877 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = Waterman Wash Reach =REACH 2 RS = 24.518 1 
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I Waterrnan Wash Plan: Waterrnan Wash 1/12/2005 
I River = Waterman Wash Reach = REACH 2 RS = 24.668 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = Waterman Wash Reach = REACH 2 RS = 25.005 
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Waterrnan Wash Plan: Waterrnan Wash 1/12/2005 
River = Waterrnan Wash Reach = REACH 2 RS = 25.296 I 
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I Waterman Wash Plan: Waterman Wash 1/12/2005 
River = Waterrnan Wash Reach = REACH 1 RS = 25.571 1 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = Waterman Wash Reach = REACH 1 RS = 26.307 Approximately 500' downstream of 83rd Avenue, 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = Waterrnan Wash Reach = REACH 1 RS = 26.756 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = Waterrnan Wash Reach = REACH 1 RS = 27.052 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = Waterrnan Wash Reach = REACH 1 RS = 27.258 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = Waterrnan Wash Reach = REACH 1 RS = 27.454 Directly downstream of SR-238 
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Watnrman Wash Plan: Waterman Wash 1/12/2005 
~~~ ~ ~~~ 

River = Waterman Wash Reach = REACH 1 RS = 27.530 Culv 2 - 4' x 2.5' Box 

1- -041 ,041 .041-4 
Legend 

EG PF 1 

WS PF 1 
...... + 

Crit PF 1 

Ground 

Bank Sta 

1297- 

1296- 

1295 1 
9500 10000 10500 11000 

9000 

Station (ft) 



Waterman Wash Plan: Waterman Wash 1/12/2005 
River = Waterman Wash Reach = REACH 1 RS = 27.530 Culv 2 - 4' x 2.5' Box 
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Legend 

EG PF 1 

WS PF 1 

Ground 

Bank Sta 

Station (ft) 



Waterman Wash Plan: Waterman Wash 1/12/2005 
River = Waterman Wash Reach = REACH 1 RS = 27.570 
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Waterrnan Wash Plan: Waterrnan Wash 1/12/2005 
River = Waterman Wash Reach = REACH 1 RS = 28.019 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = Waterman Wash Reach = REACH 1 RS = 28.556 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = Waterman Wash Reach = REACH 1 RS = 28.777 Approximately at crossing of Gas Line Road. 1 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = Waterrnan Wash Reach = REACH 1 RS = 29.034 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = Waterrnan Wash Reach = REACH 1 RS = 29.273 

EG PF 1 

WS PF 1 
.----- * 

Crit PF 1 

Ground 

Bank Sta 

1336.04 
9000 9200 9400 9600 9800 10000 10200 10400 10600 10800 

Station (ft) 



Waterman Wash Plan: Waterman Wash 1/12/2005 
River = Waterman Wash Reach = REACH 1 RS  = 29.515 
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Waterman Wash Plan: Waterman Wash 1/12/2005 

River = Waterman Wash Reach = REACH 1 RS = 29.780 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = Waterman Wash Reach = REACH 1 RS = 30.018 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = Waterrnan Wash Reach = REACH 1 RS = 30.248 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = Waterman Wash Reach = REACH 1 RS = 30.488 
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Waterman Wash Plan: Waterman Wash 1/12/2005 

River = Waterman Wash Reach = REACH 1 RS = 30.734 
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Waterman Wash Plan: Waterrnan Wash 1/12/2005 
River = Waterrnan Wash Reach = REACH 1 RS = 30.971 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = Waterman Wash Reach = REACH 1 RS = 31.252 1 
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Waterman Wash Plan: Waterrnan Wash 1/12/2005 
River = Waterman Wash Reach = REACH 1 RS = 31.513 
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Waterman Wash Plan: Waterman Wash 1/12/2005 1 
River = Waterman Wash Reach = REACH 1 RS = 31.763 I 

Station (ft) I 



Waterman Wash Plan: Waterman Wash 1/12/2005 
River = Waterman Wash Reach = REACH 1 RS = 31.976 
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Waterrnan Wash Plan: Waterman Wash 1/12/2005 
River = Waterrnan Wash Reach = REACH 1 RS = 32.215 



Waterman Wash Plan: Waterman Wash 1/12/2005 
River = Waterman Wash Reach = REACH 1 RS = 32.449 

1422- k - . 0 4 8 - . 0 5 4 . 0 4 8 +  

1421 - 

+ - 
Bank Sta 



Waterman Wash Plan: Waterman Wash 111212005 
River = Waterman Wash Reach = REACH 1 RS = 32.659 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = Waterrnan Wash Reach = REACH 1 RS = 32.903 
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Waterman Wash Plan: Waterman Wash 1/12/2005 

River = Waterman Wash Reach = REACH 1 RS = 33.189 
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Waterman Wash Plan: Waterman Wash 111 2/2/2005 
River = Waterman Wash Reach = REACH 1 RS = 33.427 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = Waterman Wash Reach = REACH 1 RS = 33.940 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = Waterman Wash Reach = REACH 1 RS = 34.182 1 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = Waterrnan Wash Reach = REACH 1 RS = 34.373 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = Waterman Wash Reach = REACH 1 RS = 34.577 1 
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Waterman Wash Plan: Waterman Wash 1112/2005 
River = Waterman Wash Reach = REACH 1 RS = 34.810 
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Waterman Wash Plan: Waterman Wash 1/12/2005 

River = Waterman Wash Reach = REACH 1 RS = 35.038 
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Waterman Wash Plan: Waterrnan Wash 1/12/2005 
River = Waterrnan Wash Reach = REACH 1 RS = 35.269 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = Waterrnan Wash Reach = REACH 1 RS = 35.505 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = Waterman Wash Reach = REACH 1 RS = 35.793 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = Waterrnan Wash Reach = REACH 1 RS = 35.983 1 
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Waterman Wash Plan: Waterman Wash 1M2/2005 
River = Waterman Wash Reach = REACH 1 RS = 35.218 
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Waterrnan Wash Plan: Waterman Wash 1/12/2005 
River = Waterrnan Wash Reach = REACH 1 RS = 36.434 
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MODEL: WATERMAN WASH 
REACH: 3SlWS15B (D39) 



Waterman Wash FDS 
FCD 2002C024 
EEC Job No. 303002 

Change in Discharge based on Drainage Area 

Wash ID: 3S1 WS15B (D39) 

Subbasin: D35 

Total Discharge (cfs) = 984 

Total Area (acres) = 754 

Discharge 
at X-Section 

670 
880 
980 
980 

Percent of 
Total Area 

67.6 
89.0 
99.1 
99.9 

X-Section 
ID 

3.202 
2.941 
2.582 
2.341 

Contributing 
Area (acres) 

51 0 
671 
747 
754 



Waterman Wash FDS 
FCD 2002C024 
EEC Job No. 303002 

Change in Discharge based on Reach Length 

Wash ID: 3S1 WS15B (D39) 

0.017 deleted. Left in spreadsheet for calculation purposes. 

Subbasin X-section Discharge Q (3 sig-figs) 
1070 
1030 
1000 
960 
930 
900 
890 
870 
850 
830 

Q (2 sig-figs1 
1100 
1000 
1000 
1000 
900 
900 
900 
900 
900 
800 

1069 
1032 
997 
958 
931 
900 
885 
871 
851 
834 

CPD35 
D37 
D37 
D37 
D37 

CPD37 
D39 
D39 
D39 

CPD39 

2.341 
2.074 
1.817 
1.534 
1.334 
1.109 
0.865 
0.632 
0.292 
0.017 



Waterman Wash Plan: Waterman Wash 1/12/2005 
River = 3S1 WS15B (D39) Reach =REACH 1 RS = 0.292 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = 3S1WS15B (D39) Reach = REACH 1 RS = 0.865 Floodplain follows agricultural channel. 
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Waterman Wash Plan: Watennan Wash 1/12/2005 
River = 3SlWS15B (D39) Reach = REACH 1 RS = 1.109 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = 3SlWS15B (D39) Reach =REACH 1 RS = 1.334 
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Waterrnan Wash Plan: Waterman Wash 1/12/2005 
River = 3SlWS15B (D39) Reach = REACH 1 RS = 1.534 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = 3SlWS15B (039) Reach = REACH 1 RS = 1.817 
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Waterrnan Wash Plan: Waterrnan Wash 1/12/2005 
River = 3Sl WS15B (D39) Reach = REACH 1 RS = 2.074 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = 3SlWS158 (039) Reach = REACH 1 RS = 2.341 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = 3SlWS15B ID391 Reach = REACH 1 RS = 2.582 
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Waterman Wash Plan: Waterrnan Wash 1/12/2005 
River = 3SlWS15B (D39) Reach = REACH 1 RS = 2.941 
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Waterrnan Wash Plan: Waterrnan Wash 1/12/2005 
River = 351 WS15B lD39) Reach = REACH 1 RS = 3.202 Limit of Sudv. 

1231.5 I Legend 

EG PF 1 
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MODEL: WATERMAN WASH 
REACH: 3SlWS15A (640) 



Waterrnan Wash FDS 
FCD 2002C024 1) EEC Job No. 303002 

Change in Discharge based on Reach Length 

Wash ID: 3SlWS15A (G40) 



Waterman Wash FDS 
FCD 2002C024 
EEC Job No. 303002 

Change in Discharge based on Drainage Area 

Wash ID: 3SlWS15A (G40) 

Subbasin: G48 

Total Discharge (cfs) = 2724 

Total Area (acres) = 1222 



Waterman Wash Plan: Waterman Wash 1/12/2005 
River = 3SlWS15A (G40) Reach = REACH 1 RS = 0.378 

I Station (ft) 



Waterman Wash Plan: Waterman Wash 1/12/2005 
River = 3SlWS15A (640) Reach = REACH 1 RS = 0.575 
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Waterman Wash Plan: Waterman Wash 1112~2005 
River = 3S1 WS15A (G40) Reach = REACH 1 RS = 1.042 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = 3SiWS15A (G40) Reach = REACH 1 RS = 1.285 1 
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Waterrnan Wash Plan: Waterrnan Wash 1/12/2005 
River = 3SlWS15A (G40) Reach = REACH 1 RS = 1.533 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = 3SlWS15A (G40) Reach = REACH 1 RS = 1.752 
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Waterman Wash Plan: Waterrnan Wash 1/12/2005 
River = 3S1 WS15A (G40) Reach = REACH 1 RS = 1.993 

.045 .038 +p .045-4 
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Waterman Wash Plan: Waterman Wash 1/12/2005 

River = 3SlWS15A (G40) Reach = REACH 1 RS = 2.227 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = 3SlWS15A (G40) Reach = REACH 1 RS = 2.519 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = 3SlWS15A (G40) Reach = REACH 1 RS = 2.762 
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Waterrnan Wash Plan: Waterman Wash 1/12/2005 
River = 3SlWS15A iG40) Reach = REACH 1 RS = 2.986 
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Waterrnan Wash Plan: Waterrnan Wash 111 212005 
River = 3SlWS15A (G40) Reach = REACH 1 RS = 3.198 
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Waterrnan Wash Plan: Waterman Wash 1/12/2005 
River = 3S1 WS15A (G40) Reach = REACH 1 RS = 3.438 

- I Ground 



Waterman Wash Plan: Waterman Wash 1/12/2005 
River = 3SlWS15A (G40) Reach = REACH 1 RS = 3.667 1 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = 351 WS15A (G40) Reach = REACH 1 RS = 3.930 
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Waterman Wash Plan: Waterman Wash 1/12~2005 
River = 3SlWS15A (G40) Reach = REACH 1 RS = 4.1 13 I 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = 3S1 WS15A (G40) Reach = REACH 1 RS = 4.355 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = 3SlWS15A (G40) Reach =REACH 1 RS = 4.587 
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I Waterman Wash Plan: Waterman Wash 1/12/2005 
I River = 3SlWS15A (G40) Reach =REACH 1 RS = 4.821 I 
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Waterman Wash Plan: Waterman Wash 1112~2005 
River = 3SlWS15A (G40) Reach = REACH 1 RS = 5.075 
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Waterman Wash Plan: Waterman Wash 111212005 
River = 3SlWS15A (640) Reach =REACH 1 RS = 5.332 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = 3SlWS15A (G40) Reach = REACH 1 RS = 6.003 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = 3S1 WS15A (G40) Reach = REACH 1 RS = 6.495 
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7 Waterman Wash Plan: Waterman Wash 1/12/2005 





Waterman Wash Plan: Waterman Wash 1/12/2005 
River = 3S1 WS15A (G40) Reach = REACH 1 RS = 7.299 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = 3SlWS15A (G40) Reach = REACH 1 RS = 8.502 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = 3SlWS15A (640) Reach = REACH 1 RS = 8.704 Limit of study. 
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MODEL: WATERMAN WASH 
KEACII: 3Sl\VS26 (D33) 



Waterman Wash FDS 
FCD 2002C024 
EEC Job No. 303002 

Change in Discharge based on Reach Length 

Wash ID: 3S1 WS26 (D33) 

Subbasin X-section Discharge Q (3 sig-figs) Q (2 sig-figs) 
CPD22 2.227 4196 4200 4200 
D33 1.965 4121 41 20 41 00 
D33 1.704 4046 4050 4000 
D33 1.457 3974 3970 4000 
D33 1.217 3905 3910 3900 
D33 0.969 3834 3830 3800 
D33 0.718 3762 3760 3800 
D33 0.405 3672 3670 3700 
D33 0.201 361 3 361 0 3600 
CPD33 0.006 3557 3560 3600 



Waterman Wash Plan: Waterman Wash 1/12/2005 
River = 3S1 WS26 (D33) Reach = REACH 1 RS = 0.006 Cross section within Waterman Wash floodplain. 

Legend 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = 3SlWS26 (D33) Reach = REACH 1 RS = 0.201 
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Waterrnan Wash Plan: Waterman Wash 1/12/2005 
River = 3S1 WS26 (D33) Reach = REACH 1 RS = 0.405 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = 3S1 WS26 (033) Reach = REACH 1 RS = 0.718 I 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = 3SlWS26 (D33) Reach = REACH 1 RS = 0.969 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = 3S1 WS26 (D33) Reach = REACH 1 RS = 1.217 
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Waterman Wash Plan: Waterrnan Wash 1/12/2005 
River = 3SlWS26 (D33) Reach = REACH 1 RS = 1.457 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = 3SlWS26 (D33) Reach = REACH 1 RS = 1.704 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = 351 WS26 (D33) Reach = REACH 1 RS = 1.965 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = 3S1 WS26 (D33) Reach = REACH 1 RS = 2.227 Limit of Sudy. 
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MODEL: WATERMAN WASH 
REACH: 3SlWS25B (D32) 



Waterman Wash FDS 
FCD 2002C024 
EEC Job NO. 303002 

Change in Discharge based on Drainage Area 

Wash ID: 3S1 WS25B (D32) 

Subbasin: D32 

Total Discharge (cfs) = 617 

Total Area (acres) = 321 



Waterman Wash Plan: Waterman Wash 1/12/2005 
River = 351 WS25B (D32) Reach = REACH 1 RS = 0.004 Cross section within Waterman Wash floodplain. 



- 
Waterrnan Wash Plan: Waterman Wash 111 212005 

River = 3SlWS25B (D32) Reach = REACH 1 RS = 0.289 
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MODEL: WATERMAN WASH 
REACH: 3SlWS25A (D31) 



Waterman Wash FDS 
FCD 2002C024 
EEC Job No. 303002 

Change in Discharge based on Drainage Area 

Wash ID: 3SlWS25A (D31) 

Subbasin: D31 

Total Discharge (cfs) = 607 

Total Area (acres) = 429 



Waterman Wash Plan: Waterman Wash 1/12/2005 
River = 3SlWS25A (D31) Reach = REACH 1 RS = 0.014 Cross section within Waterman Wash floodplain. 





Waterman Wash Plan: Waterman Wash 1/12/2005 
River = 3SlWS25A lD31) Reach = REACH 1 RS = 0.580 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = 3SlWS25A (D31) Reach = REACH 1 RS = 0.830 

I Station (ft) 



Waterman Wash Plan: Waterman Wash 1/12/2005 
River = 3SlWS25A (D31) Reach =REACH 1 RS = 1.053 
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MODEL: WATERMAN WASH 
REACH: 4SlES15A (F34) 



Waterman Wash FDS 
FCD 2002C024 
EEC Job No. 303002 

Change in Discharge based on Reach Length 

Wash ID: 4S1 ES15A (F34) 

Subbasin X-section Discharge Q (3 sig-figs) Q (2 sig-figs) 
DVF27 1.824 1779 1780 1800 
F34 1.554 1801 1800 1800 
F34 1.294 1822 1820 1800 
F34 1.019 1844 1840 1800 
F34 0.752 1865 1860 1900 
F34 0.548 1881 1880 1900 
CPF34 0.278 1903 1900 1900 
F34RIV 0.278 3469 3470 3500 

Initial discharge is the flow from the with railroad model at divert DF27 at CPF27. 
The discharge at CPF27 is not used since flow is routed to the east behind the railroad. 
The discharge at 0.278 is 3469 cfs. 



Waterman Wash FDS 
FCD 2002C024 
EEC Job No. 303002 

Change in Discharge based on Reach Length 

Wash ID: 4S1 ES15A (F34) 



Waterman Wash FDS 

e FCD 2002C024 
EEC Job No. 303002 

Change in Discharge based on Drainage Area 

Wash ID: 4S1 ES15A (F34) 

Subbasin: F17 

Total Discharge (cfs) = 1175 

Total Area (acres) = 733 

*Discharge at 5.193 = CPF17 - (1 175 - 1110) cfs = 1137 
CPFl7 = 1202 



Waterrnan Wash Plan: Waterman Wash 1/12/2005 
River = 4SlESlSA (F34) Reach = REACH 1 RS = 0.278 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = 4SlES15A (F34) Reach = REACH 1 RS = 0.548 
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Waterrnan Wash Plan: Waterrnan Wash 1/12/2005 
River = 4SlESlSA (F34) Reach =REACH 1 RS = 0.752 

I Station (it) 



Waterman Wash Plan: Waterman Wash 1/12/2005 
River=4SlES15A (F34) Reach = REACH 1 RS = 1.019 
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Waterman Wash Plan: Waterrnan Wash 1/12/2005 
River = 4SlES15A IF34) Reach = REACH 1 RS = 1.294 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = 4S1 ES15A (F34) Reach =REACH 1 RS = 1.554 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = 451 ESISA (F34) Reach = REACH 1 RS = 1.892 Hand generated cross section. Within floodplain of another wash 

I Station (ft) 



Waterman Wash Plan: Waterman Wash 1/12/2005 
River = 4S lES lSA (F341 Reach = REACH 1 R S  = 1.898 BR 35' Bridge 



Station (ft) 

Waterman Wash Plan: Waterman Wash 1/12/2005 
River = 4S1ES15A (F34) Reach = REACH 1 RS = 1.898 BR 35' Bridge 
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I Waterman Wash Plan: Waterman Wash 1/12/2005 
River = 451ES15A (F34) Reach = REACH 1 RS = 1.904 Hand generated cross section. Within floodplain of another wash 
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I Waterman Wash Plan: Waterman Wash 1/12/2005 
I River = 451 ESISA (F34) Reach = REACH 1 RS = 1.926 I 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = 4SlES15A (F34) Reach = REACH 1 RS = 2.104 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = 4S1 ESISA (F34) Reach = REACH 1 RS = 2.400 
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Waterman Wash Plan: Waterman Wash 111 212005 
River = 451 ES15A (F34) Reach = REACH 1 RS = 2.888 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = 451 ESISA (F34) Reach = REACH 1 RS = 3.118 
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Waterrnan Wash Plan: Waterman Wash 111 2/2/2005 
River = 4S1 ES15A (F34) Reach = REACH 1  RS = 3.406 

1 - . 0 4 2 1 . 0 4 3 - 2 1 . -  ,042-4 

+ 

Station (ft) 



Waterman Wash Plan: Waterman Wash 1/12/2005 
River = 451 ESISA ( F a )  Reach = REACH 1 RS = 3.646 Approximately 200' downstTeam of Gas Line Road. 
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Waterrnan Wash Plan: Waterman Wash 1/12/2005 
River = 4S1 ES15A (F34) Reach = REACH 1 RS = 3.888 Approximately 1000' upstream of Gas Line Road. 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = 4SlES15A (F34) Reach = REACH 1 RS = 4.125 
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Waterman Wash Plan: Waterman Wash 1112/2005 
River = 4SlES15A (F34) Reach = REACH 1 RS = 4.363 
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I Waterman Wash Plan: Waterman Wash 1/12/2005 
River = 4SlES15A (F34) Reach =REACH 1 RS = 4.621 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = 4S1 ES15A (F34) Reach = REACH 1 RS = 4.859 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = 451 ES15A (F34) Reach = REACH 1 RS = 5.193 Approximately 725' downstream of Schumacher Ln. 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = 4S1 ES15A (F34) Reach = REACH 1 RS = 5.427 Approximately 500' upstream of Schumacher Ln 
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Waterrnan Wash Plan: Waterrnan Wash 1/12/2005 
River = 451 ESISA (F34) Reach = REACH 1 RS = 5.656 
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MODEL: WATERMAN WASH 
REACH: 4SlES9 (E49) 



Waterrnan Wash FDS 
FCD 2002C024 
EEC Job No. 303002 

Change in Discharge based on Reach Length 

Wash ID: 4.31 ES9 (E49) 

Subbasin X-section Discharge Q (3 sig-figs) Q (2 sig-figs) 
CPE30 3.282 1383 1380 1400 

E44 3.073 1628 1630 1600 
E44 2.828 1916 1920 1900 
E44 2.567 2222 2220 2200 
E44 , 2.308 2526 2530 2500 
E44 2.056 2821 2820 2800 
E44 1.816 3103 3100 3100 

CPE44 1.522 3448 3450 3400 
E50 1.355 3453 3450 3500 
E50 1.085 3461 3460 3500 
E50 0.81 9 3468 3470 3500 
E50 0.637 3474 3470 3500 

CPE50 0.594 3475 3480 3500 
E49 0.522 3473 3470 3500 
E49 0.409 3469 3470 3500 
E49 0.289 3465 3460 3500 

CPE49 0.125 3459 3460 3500 

@ 0,594 does not exist Placed to be in accordance with CP iocation. 



Waterrnan Wash Plan: Waterman Wash 1112~2005 
River = 4SlES9 (E49) Reach = REACH 2 RS = 0.125 X-Section within Watemlan Wash floodplain. 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = 451 ES9 (E49) Reach = REACH 2 RS = 0.289 1 
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I Waterman Wash Plan: Waterman Wash 1/12/2005 
River = 4SlES9 (E49) Reach = REACH 2 RS = 0.409 

1-.044d.049-.044-4 



Waterman Wash Plan: Waterman Wash 1/12/2005 
River = 4SlES9 (E49) Reach = REACH 2 RS = 0.495 Downstream of 11-56" x 39" CMP's which cross 99th Avenue. 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = 4SlES9 (E49) Reach = REACH 2  RS = 0.552 input by hand using survey points and dtm. 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = 451 ES9 (E49) Reach = REACH 2 RS = 0.566 Cuiv 11 - 56" x 39" CMP's I 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = 4S1 ES9 (E49) Reach = REACH 2 RS = 0.566 Culv 11 - 56" x 39" CMP's 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = 4SlES9 (E49) Reach = REACH 2 RS = 0.580 Input by hand using sutvey points and dtrn. 
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Waterrnan Wash Plan: Waterman Wash 1/12/2005 
River = 451 ES9 iE49) Reach = REACH 2 RS = 0.637 Uostream of 11-56" x 39" CMP's which cross 99th Avenue 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = 4SlES9 (E49) Reach = REACH 2 RS = 0.819 Channel on west side of 99th Avenue. 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = 4S1ES9 (E49) Reach = REACH 2 RS = 1.355 Channel on west side of 99VI Avenue 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = 4SlES9 (E49) Reach = REACH 2 RS = 1.522 Channel on west side of 99th Avenue. 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = 4SlES9 (E49) Reach = REACH 2 RS = 1.816 I 

Station 1fO 



Waterrnan Wash Plan: Waterrnan Wash 1/12/2005 
River = 451 ES9 (E49) Reach = REACH 1 RS = 2.056 
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Waterman Wash Plan: Waterman Wash 1112/2005 
River = 451 ES9 (E49) Reach = REACH 1 RS = 2.308 1 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = 451 ES9 (E49) Reach = REACH 1 RS = 2.567 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = 4SlES9 (E49) Reach = REACH 1 RS = 2.828 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = 4SlES9 (E49) Reach = REACH 1 RS = 3.073 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = 451 ES9 (E49) Reach = REACH 1 RS = 3.282 
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MODEL: WATERMAN WASH 
REACH: 4SlES20 (E44) 



Waterman Wash FDS 
FCD 2002C024 
EEC Job NO. 303002 

Change in Discharge based on Reach Length 

Wash ID: 4S1 ES20 (E44) 

The discharge used for the cross-sections was CPE38 from the without railroad model. 
The discharge used at all cross-sections is 2630 cfs. 



Waterman Wash Plan: Waterman Wash 1/12/2005 
River = 4SlES20 ( E U )  Reach = REACH I RS = 0.276 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = 451 ES20 (E44) Reach = REACH 1 RS = 0.506 
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Waterrnan Wash Plan: Waterrnan Wash 1/12/2005 
River = 4SlES20 (E44) Reach = REACH 1 RS = 0.785 
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MODEL: WATERMAN WASH 
REACH: 3SlWS22A (D42) 



Waterman Wash FDS 
FCD 2002C024 9 EEC ~ o b  NO. 303002 

Change in Discharge based on Reach Length 

Wash ID: 3S1 WS22A (D42) 

Runoff from local Subbasin D34 is 1432 cfs. 
X-Section 0.004 deleted from model but left in table for calculation purposes. 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = 3SlWS22A (D42) Reach = REACH 1 RS = 0.892 Limit of Sudy. 
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MODEL: WATERMAN WASH 
REACH: 3SlWS22B (G39) 



Waterman Wash FDS 
FCD 2002C024 @ EEC Job NO. 303002 

Change in Discharge based on Reach Length 

Wash ID: 3S1 WS22B (G39) 

Subbasin X-section Discharge Q (3 sig-figs) Q (2 sig-figs) 
DVG12 1.961 638 640 600 
G39 1.713 698 700 700 
G39 1.451 761 760 800 
G39 1.203 821 820 800 
G39 0.955 88 1 880 900 
G39 0.696 944 940 900 
CPG39 0.378 1021 1020 1000 



Waterman Wash FDS 
FCD 2002C024 
EEC Job No. 303002 

Change in Discharge based on Drainage Area 

Wash ID: 3S1 WS22B (G39) 

Subbasin: G I2  

Total Discharge (cfs) = 986 

Total Area (acres) = 661 



Waterman Wash Plan: Waterman Wash 1/12/2005 
River = 3SlWS22B (G39) Reach = REACH 1 RS = 0.378 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = 3SlWS22B (G39) Reach = REACH I RS = 0.955 
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I Waterman Wash Plan: Waterman Wash 1/12/2005 



Waterman Wash Plan: Waterman Wash 1/12/2005 
River = 3Si WS22B (G39) Reach = REACH 1 RS = 1.713 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = 351 WS22B (G39) Reach = REACH 1 RS = 1.961 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = 3SlWS22B (G39) Reach = REACH 1 RS = 2.456 
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Waterman Wash Plan: Waterman Wash 1/12/2005 
River = 351 WS22B fG39) Reach = REACH 1 RS = 3.005 

EG PF 1 

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

Ground 

Bank Sta 

9800 10000 10200 10400 10600 

Station (fti 



Waterman Wash Plan: Waterrnan Wash 1/12/2005 
River = 3SlWS22B (G39) Reach = REACH 1 RS = 3.281 
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Waterman Wash Plan: Waterman Wash 111212005 
River = 3SlWS22B (G39) Reach = REACH 1 RS = 3.527 
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Appendix E.3 
EXPANSION AND CONTRACTION COEFFICIENTS 



a APPENDIX E.3: EXPANSION AND CONTRACTION COEFFECIENTS 

Expansion and contraction coefficients were selected from the U.S. Army Corps of 
Engineers HEC-RAS 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 the project. 

Description of Transition Contraction Expansion 
Coefficient Coefficient 

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



Appendix E.4 
ANALYSIS 01: STRUCTUKI<S 



0 APPENDIX E.4: ANALYSIS OF S T R U C T W S  

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. 

There were no as-built drawings for the structure. Engineering Alliance surveyed the 
structures and created record drawings for each structure. 



APPENDIX E.5 
HYDRAULIC CALCULATIONS 



MODEL: 1S2WS14 (.T14) 
REACHES: 1S2WS14 (514) 

1S2WS23 (514) 
MODEL: 1S2WS17 (.I382 
REACH: 1S2WS17 (538) 
MODEL: 1S2WS18B (.I371 
REACHES: 1S2WS18B (537) 

1S2WS18A (527) 
MODEL: 1S2WS2A (.I461 
REACK. 1S2WS2A (546) 
MODEL: 1S2WS2B (.I481 
REACH: 1S2WS2B (548) 
MODEL: 1S2WS2C (.T47) 
REACH: 1S2WS2C (547) 
MODEL: 1S2WS31 (A561 
REACHES: 1S2WS31 (A56) 

2S3WS12A (A30) 
2S3WS12B (A27) 
2S2WS7C (A32) 
2S2WS7A (A52) 
2S3WS1 (A54) 
2S2WS6 (A55) 
2S2WS20 (A19) 
2S2WS17B (A63) 
2S2WS7B (A51) 

MODEL: 1S2WS31B (170) 
REACHES: 1S2WS31B (170) 

1S2WS32A (167) 
1S2WS32B (168) 
1S2WS34 (165) 
1S2WS33 (166) 
1S2WS31A (171) 

MODEL: 1S2WS9A (-139) 
REACHES: 1S2WS9A (539) 

.- , 

MODEL: 1S2WS9B (-140) 
REACH: 1S2WS9B (540) 
MODEL: 1S3WS24A (A601 
REACHES: 1S3WS24A (A60) 

1S3WS24B (A59) 
MODEL: 2SlWS31 (B46) 
REACH: 2SlWS31 (B46) 
MODEL: 2S2WS15 (A371 
REACH: 2S2WS15 (A37) 

MODEL: 2S2WS16A (A35) 
REACHES: 2S2WS16A (A35) 

MODEL: 2S2WS26 (A411 
REACH: 2S2WS26 (A41) 
MODEL: 2S2WS35A (B58) 
REACH: 2S2WS35A (B58) 
MODEL: 2S2WS35B 0329) 
REACH: 2S2WS35B 0329) 
MODEL: 3S1WS4A (H71) 
REACHES: 3SlWS4A (H71) 

MODEL: 3SlWS5 (B45) 
REACH: 3S1WS5 (B45) 
MODEL: 3S1WS6 (B47) 
REACH: 3S1WS6 (B47) 
MODEL: 3SlWS9 (B12) 
REACH: 3SlWS9 (B12) 
MODEL: 3S2WS2A (B33) 
REACHES: 3S2WS2A (B33) 

MODEL: 3S2WS2B (B651 
REACHES: 3S2WS2B (B65) 

MODEL: 4SlES21 (E45) 
REACH: 4S1ES21 (E45) 
MODEL: 4SlES23 (F20) 
REACH: 4SlES23 (F20) 
MODEL: WATERMAN WASH 
REACHES: WATERMAN WASH 

3SlWS15B @39) 
3SlWS15A (640) 
3S1WS26 (D33) 
3SlWS25B (D32) 
3SlWS25A (D31) 
4SlES15A (F34) 
4S1ES9 (E49) 
4S1ES20 (E44) 
3SlWS22A (D42) 
3SlWS22B (639) 



MODEL: 1S2WS14 (.T14) 
REACHES: 1S2WS14 (514) 



1 ~ 2 ~ ~ 1 4 - 1 1 4 .  rep 

HEC-RAS Vers ion 3.1 November 2002 
u.s. Army corp  o f  Engineers 

Hydro log ic  Engineer ing center  
609 second s t r e e t ,  s u i t e  D 

Davis,  c a l i f o r m a  95616-4687 
(916) 756-1104 

X  X X X X X X X  XXXX XXXX XX XW 
X  X  X  X  X  X  X  X X  X  
X  X  X  X  X X  X  X X  
xxx !uxxXXXX X  X X X X X X X  XW000( 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 
p r o j e c t  T i t l e :  152ws14 (114) 
P r o l e c t  F i l e  : 1SZWs14-114.prj 
Run Date and Time: 12/13/2004 2:41:19 PM 

P r o j e c t  i n  Eng l ish  u n i t s  

P r o j e c t  Descr ip t ion :  
Waterman wash FDs 
Prepared by: 
Engineer ing and Environmental consu l tan ts ,  
I n c .  
3003 N. cenf ra l  Avenue, s u i t e  600 
Phoenix, Ar lzona 85012 
phone: 
602-248-7702 FAX: 602-248-7851 
c-". 
T",  . 
Flood c o n t r o l  D i s t r i c t  o f  Maricopa 
county 
waterman wash - con t rac t  # 2002C024 
Topographic Mapping source: 

Stewart Geotechnolo y Dec. 2000 
10'  contour m t e r v a ?  
Discharge informat ion 
obtained from hvdrolouv reDort  
s tudy L i m i t s :  . 
waterman wash 
F ina l  Model Run 
Date: J u l y  2004 
Model Name: 1S2WS14 (114) 
Reaches : lS2WS14 (114) 

1S2WS23 
(314) 

, < * * * * i * * * * * , ~ * * * * t t * * * * ~ * * * ~ ~ ~ * ~ t t t * l i * l i * U , ~ ~ * * ~ * + , ~ ~ * ~ , ~ ~ ~ * * ~ * , < * * ~ ~ * ~ * , C ~ ~ * ~ ~ ~ ~ * ~ ~ ~ ~ *  

PLAN DATA 

Plan T i t l e :  1S2WS14 (314) 
Plan F i l e  : q:\303002 waterman Wash\HEC-r+S\Completed Models\Pr intable version\ls2ws14 
(114)\lSZWS14-J14. p o l  

Geometry T i t l e :  1S2WS14 (114) 
Geometry F i l e  : q:\303002 waterman wash\~~c-RAs\completed Models\Pr intable version\ls2ws14 

(114)\152WS14~114.g01 

  low T i t l e  : 1S2WS14 (114) 
 low F i l e  : q:\303002 waterman W ~ S ~ \ H E C - ~ ~ s \ c o m p l e t e d  Models\Pr intable version\ls2ws14 

(,14)\ls2wS14-114.?o1 

Plan summary In fo rmat ion :  
Number of: Cross Sect ions = 13 M u l i t p l e  Openings = 0 

c u l v e r t s  = 0 1 n l i n e  s t ruc tu res  = 0 
Bridges = 1 La te ra l  s t r uc tu res  = 0 

Computational I n fo rma t i on  
Water sur face c a l c u l a t i o n  to le rance = 0.01 

Page 3 



1~2ws14-114.rep 
c r i f i c a l  de t h  ca l cu la ton  , to le rance = 0.01 
~axlmum num&er o f  i n t e r a t l o n s  = 20 
Maximum d i f f e r e n c e  to l e rance  = 0.3 
 low to le rance fac to r  = 0.001 

computation op t ions  
c r i t i c a l  depth computed o n l y  where necessary 
conveyance c a l c u l a t i o n  Method: A t  breaks i n  n values o n l y  
~ r i c t i o n , s l o  e Method: Average Conve ance 
computationae FIOW Regime: subcr i  t i c a l  Fyow 

Encroachment Data 
Equal conveyance = False 
Le f t  o f f s e t  - - 0 
R igh t  o f f s e t  = 0 

R iver  = ls2Ws14 (114)  each = REACH 1 
RS p r o f i  1 e Method va lue1  value2 
4.853 PF 2 1 9750 10375 
4.589 P F 2  1 9750 10100 
4.354 P F 2  1 9750 10150 
4.078 PF 2 1 9800 10200 
3.846 P F Z  1 9750 10250 
3.575 P F Z  1 9930 10150 

R i ve r  = 1S2WS14 (314)   each = REACH 2 
RS p r o f i l e  Method va lue1 value2 
3.302 P F 2  1 9800 10150 
3.272 P F Z  1 9890 10110 
3.245 P F 2  1 9955 10055 

*f***h**l************t**V****,<**",*,,,,**,'******,,,~*,~***~*,,~~*,~*******,,***~********** 

FLOW DATA 

  low T i t l e :  1s2WS14 (114) 
Flow F i l e  : q:\303002 Waterman wash \~~c -ws \comp le ted  Models\Pr intable version\ls2WSl4 
(114)\1s2ws14~114.f01 

  low Data (cfs) 
******************* , ,*********** ,<**** ,~,~*,<,<**** ,<***4<*,<~~******~* 

* ~ i v e r   each RS * PF 1 * 
* 1S2WS14 114) REACH 1 4.853 " 8660 * 
* 1S2WSl4 i114) REACH 1 4.589 * 8320 * 
* 1S2WS14 314) REACH 1 4.354 * 8030 * 
* 1S2WS14 (114) REACH 1 4.078 * 7680 * 

3.846 * 7390 " 
3.575 * 7050 * 
3.302 * 7170 * 
3.245 * 7170 * 
1.027 * 670 " 
0.773 * 730 * 
0.516 * . 770 " 

* lS2WS23 114) REACH 1 0.233 " 810 * 
* lS2WS23 t114) REACH 1 0.079 * 890 * ............................................................... 

~ o u n d a r y  *****tU***+*****t.****t****et**t********,,*******************e*"***vf******************************** cond i t ions  

* R iver  Reach p r o f i l e  * upstream Downstream * 
............................................................................................................. 

* 1S2WS14 (114) REACH 1 * Normal S = 0.0085 PF 1 
* 

* 1S2WS14 114 REACH 2 PF 1 * * Normal s = 0.0085 " 
* 1S2WS23 REACH 1 Normal S = 0.027 PF 1 

(i 

......................................................................................................... 

GEOMETRY DATA 
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ls2ws14_~14.rep 
Geometry T i t l e :  1 ~ 2 ~ ~ 1 4  (114) 
Geometry F i l e  : q:\303002 Waterman Wash\HEC-RAS\Completed Models\Pr intable version\ls2ws14 
(114)\1SZWS14-J14.gO1 

Reach Connection Table 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* ~ i v e r  Reach * Upstream ~ o u n d a r y  *  owns stream ~ o u n d a r y  * 
.................................................................................... 

* lS2WSl4 (314) REACH 1 * " JUNCTION 1 * 
* 1S2WS14 (114 REACH 2 * IUNCTION 1 
* lS2WS23 (1143 REACH 1 * 

* * 
* IUNCTION 1 * 

**h****tt*****************h*****+***,:*****~~?~******~c****************~*****9~ 

IUNCTION INFORMATION 

Name: JUNCTION 1 
Descr ip t ion :  
Energy computation Method 

Length across l u n c t i o n  T r i b u t a r y  
R iver  Reach R iver  Reach Length Angle 

1s2Ws14 (114) REACH 1 t o  ls2Ws14 (114) REACH 2 1445 
lS2WS23 (114) REACH 1 t o  1S2WS14 (114) REACH 2 420 

CROSS SECTION 

RIVER: 1S2WS14 (114) 
REACH: REACH 1 RS: 4.853 

INPUT 
Descr ip t ion :  L i m i t  o f  study. 
s t a t i o n   levat ti on Data num= 8 1  

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9329.09 1116.87 9345.47 1117.54 9345.79 1117.53 9360.68 1117.34 9397.16 1116.77 
9402.75 1116.64 9406.12 1116.57 9409.54 1116.56 9417.76 1116.49 9456.42 1116.16 

9468.4 1116.17 9484.98 1116.04 9525.51 1116.07 9529.25 1115.73 9533.71 1115.42 
9539.36 1115.31 9547.61 1115.32 9552.42 1115.33 9561.71 1115.32 9620.33 1114.52 
9631.03 1114.16 9634.26 1114.12 9638.73 1114.08 9642.53 1114.04 9647.33 1114 
9653.82 1113.94 9674.95 1113.75 9691.77 1113.53 9695.31 1113.56 9699.71 1113.61 
9711.38 1113.58 9729.77 1113.49 9739.34 1113.34 9746.36 1113.37 9753.1 1113.23 
9762.29 1113.32 9771.89 1113.42 9773.83 1113.4 9779.88 1113.5 9784.02 1113.47 
9791.83 1113.43 9802.09 1113.44 9822.91 1113 9847.13 1112.85 9881.17 1112.99 

9894.6 1113.3 9897.04 1113.31 9910.7 1112.83 9967.85 1112.63 9974.84 1112.61 
9985.77 1112.45 9991.76 1112.37 10000 1112.2910017.56 1112.0910027.81 1111.98 

10038.58 1112.1810050.34 1112.510079.77 1113.2710096.58 1113.3710132.84 1113.6 
10143.81 1113.5510185.91 1113.310207.14 1112.6910226.63 1112.0510289.24 1113.19 
10291.34 1113.2210292.06 1113.2510292.96 1113.2610345.13 1114.3510373.95 1115.49 

10398.2 1116.4210442.11 1118.2210451.27 1118.5910456.33 1118.8410504.34 1120.92 
10538.72 1122.7110557.41 1123.710591.26 1125.1110610.48 1125.95 10621.1 1126.42 
10663.55 1128.51 

Manning's n Values num= 3 
s t a  n Val s t a  n v a l  s t a  n v a l  

, , *C*******V, ,************ i r**~*~*,<**+******~*  

9329.09 .05 9647.33 .04310345.13 .05 

sank s ta :  L e f t  R igh t  Lengths: L e f t  channel R igh t  Coeff COntr. Expan. 
9647.3310345.13 1400 1395 1300 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 ................................................................................................. 
* E.G. Elev (ft) * 1115.99 * Element * L e f t  0s : channel " Right  OB * 
* v e l  Head (ft) * 0.34 * w t . n - v a l .  * 0.050 0.043 * 0.050 * 
* w.s. Elev (ft * 1115.65 *  each   en. (ft) * 1400.00 * 1395.00 * 1300.00 * 

* 1114.78 "   low Area (sq ft) * 92.24 '1787.34 * 21.49 * 
"0.005347 * ~ r e a  (s ft) * 92.24 * 1787.34 * 21.49 * 

* Q T o t a l  (cfs) * 8660.00 * Flow ( ~ 7 s )  * 171.05 :8453.94 * 35.01 " 
* TO Width ft) * 847.87 * TOP Width ft) * 116.98 697.80 * 33.08 * 
* veP Tota! l f t / s )  * 4.56 * .A\,". "e l .  $ f t / s )  * 1.85 * 4.73 * 1,63 * 
" Max ~ h l  ~ p t h  (ft) * 3.67 * ~ y d r .  Depth (ftj * 0.79 * 2.56 * 0.65 * 
* conv. T o t a l  (cfs) *118432.5 " conv. (cfs) * 2339.2 "115614.5 * 478.8 * 
* Length wtd. (ft) * 1394.71 " Wetted Per. (ft) " 117.00 * 697.89 * 33.11 * 
* Min ch E l  (ft) * 1111.98 * Shear ( lb/sq ft) * 0.26 * 0.85 * 0.22 * 
* n lpha  * 1.06 * stream power ( l b / f t  s) : 0.49 : 4.04 ' 0.35 " 
* F rc tn  LOSS (ft) * 12.05 * cum volume (acre- f t )  30.15 238.14 * 26.09 * 
* c & E Loss (ft) * 0.09 * cum sA (acres) * 20.52 * 72.41 * 8.93 * 
*******V**********t**it:,:itititit*C,<******,'******************~<,r********,,****+<**,c****,<***-***~*****9<**,<** 
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Warning: The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). Th is  may i n d i c a t e  t he  need fo r  
add i t i ona l  cross sect ions.  

Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater  than 1.4. Th is  may i n d i c a t e  t he  need f o r  add i t i ona l  cross secfions. 

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and prevlous cross sect ion.  
a' 

This may i n d i c a t e  the  need for  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 1S2WS14 (114) 
REACH: REACH 1 RS: 4.589 

INPUT 

Manning's n Values num= 3 
s t a  n v a l  s t a  n Val s t a  n v a l  

* * * * * * * t * * * * * * V * * * * * * 1 1 , i * * * * * t * t f * * * * ~ < * * * 9 ~ * * * * * * ~ ~ ~ ~ * *  

9483.48 .05 9790.5 ,04310114.34 .05 

sank sta:  Le f t  Right  Lengths: Le f t  channel R i  h t  coeff cont r .  Expan. 
9790.510114.34 1225 1240 1340 .1 .3 

:$$::,~::~:$~*$::~::**:::::~:*:~~*:********?,,<**********,,******,,*,,*************+~**,<,~***,<9~*~~****9~ 

* E.G. E lev  (ft) * 1103.85 : Element * Lef t  0s * channel : Right  OB : 
* v e l  Head (ft) * 1.20 W t .  n-Val. f 0.050 * 0.043 0.050 
* w.s. Elev ft) * 1102.66 ', Reach Len. (ft) * 1225.00 * 1240.00 * 1240.00 " 
* c r i t  w.s. fft) * 1102.65 *  low Area (sq ft) * 71.11 " 908.46 " 14.85 " 
* E.G. s lope (ft/ft) *0.016769 * Area (s ft) * 71.11 ' 908.46 * 14.85 * 

* 199.96 * 8084.16 * 35.88 " " Q Tota l  (cfs) * 8320.00 '* Flow (C?S) 
TO w id th  (ft) * 467.53 * TOP Width ft) * 113.85 * 323.84 * 29.84 " 

* ve'i To ta l  (f t /s) * 8.37 * Av ve l  . Zf t /s  * 2.81 : 8.90 * 2.42 * 
* Max ch l  ~ p t h  (ft) * 4.73 * H Y ~ E .  ~ e p t h  (ftj * 0.62 2.81 : 0.50 2 
* conv. Tota l  (cfs)  * 64250.2 " Conv. (cfs) * 1544.2 * 62429.0 277.1 
* Length wtd. (ft) * 1238.53 * wetted Per. (ft) * 113.86 * 323.95 " 29.86 + 
* Min ch ~l (ft) * 1097.93 * Shear ( lb/sq ft b * 0.65 * 2.94 * 0.52 * 
* Alpha * 1.10 * Stream power (1 /ft s) : 1.84 26.12 * 1.26 * 
* F rc tn  LOSS ft) * 11.81 * cum volume (acre-ft) 27.53 * 194.97 * 25.55 " 
* c a E Loss {ft) * 0.23 * cum SA (acres) * 16.81 * 56.06 * 7.99 * 
* , , * * * * * * * * * * * * * * * * * * * ~ ~ * , < , ~ * * * * * * * * * , , * * * * * * * * * * * * * ~ ~ * * 9 < * * * * , ~ , ~ * * * * * * * * * * * * * * * * * * * * * * * * * * * ~ ~ ~ ~ *  

Warning: The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m).  his may i n d i c a t e  t he  need for 
add i t i ona l  cross sect ions.  

Warning: The conveyance r a t l o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  g reater  than 1.4. Th is  may i n d i c a t e  t he  need fo r  add i t i ona l  cross sect ions.  

Warning: The energy l oss  was greater  than 1.0 ft (0.3 m). between the  cur rent  and prevlous cross sect ion.  

Th is  may i n d i c a t e  the  need f o r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 1S2WS14 (114) 
REACH: REACH 1 RS: 4.354 

INPUT 
~ e s c l i p t i o n :  
s t a t i o n  E levat ion  Data num= 62 

Sta Elev s t a  Elev Sta Elev Sta Elev Sta  Elev 
*h*tt**t*****************************,,*****,<**********,~*****~,*,,********~t*******9~ 

9446.85 1092.3 9446.95 1092.31 9451.36 1092.11 9461.32 1091.6 9468.72 1091.27 
9519.34 1090.51 9538.78 1090.38 9570.31 1090.22 9581.34 1090.13 9621.28 1089.86 
9623.89 1089.84 9637.15 1089.75 9666.45 1089.54 9672.24 1089.49 9709.01 1089.29 
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Manning's n values num= 3 
s t a  n Val s t a  n va l  s t a  n v a l  

********************~********,<*********II*~<%****~ 

9446.85 .05 9788.35 .04310165.88 .05 

sank s ta :  Lef t  Right Lengths: L e f t  Channel Right Coeff con t r .  Expan. 
9788.3510165.88 1370 1460 1420 .1 . 3  

warning: The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). This may ind ica te  the need f o r  
add i t iona l  cross sect ions.  

warning: The conveyance r a t l o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may ind ica te  the  need f o r  add i t iona l  cross secfions. 

warning: The energy l o s s  was greater than 1 .0  ft (0.3 m). between the cur rent  and prevlous cross sect ion.  

This may i n d i c a t e  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 1S2WS14 (114) 
REACH: REACH 1 RS: 4.078 

INPUT 
Descr ipt ion:  
s t a t i o n  Elevat ion oata num= 60 

s t a  Elev s t a  Elev Sta Elev Sta Elev s t a  Elev ...................... * ~ * * * * * , < * * * * * ~ * V , , , I * * * * * ~ C ~ ~ ? < * * * ~ : * ~ * * * * * * * * * * * * * * * ~ * ~ * ~ ~ : * * * * *  

Manning's n values num= 3 
s t a  n Vzl s t a  n Val s t a  n v a l  

* * * , < h * * * * * Y I * * * * * * * * * * * * * I * * * * * * * * * * * * % * * ~ * * * * ~ ~ * ~ '  

9726.27 .05 9819.94 .04310158.04 .05 

sank s ta :  L e f t  Right Lengths: L e f t  channel R i  h t  coe f f  contr .  Expan. 
9819.9410158.04 1135 1225 1960 .1 .3 

CROSS SECTION OUTPUT Pro f i l e  #PF 1 
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1 ~ 2 w s 1 4 ~ ~ 1 4 . r e p  
************Y*******,<***U******t*i**************~****************~*****~~***************'~** 

* E.G. Elev /ft) * 1077.36 * Element * Le f t  06 : Channel : R i  h t  0s 2 
* v e l  Head ( t) * 0.95 * W t .  n-Val. * 0.050 0.043 8.050 
* W.S. E lev (ft * 1076.41 * Reach Len. (ft) 1' 1135.00 * 1225.00 * 1260.00 
* c r i t  W.S. (ft * 1076.41 *  low Area (sq ft) * 57.72 * 747.16 * 227.35 * 
* E.G. Slope (ft/ft) *0.020065 * 57.72 * 747.16 " 227.35 * 
* Q To ta l  ( c ~ s )  7680.00 : ;$:: f:?S?) 2 207.57 * 6204.36 ' 1268.07 ' 

* 73.09 : 338.10 : 148.87 : 
a 

* TO w id th  ft) * 560.06 * TOP Wldth (ft) 
* ve! To ta l  Zft/s) * 7.44 f Avi .  ,vel .  ( f t /s) * 3.60 8.30 5.58 
* Max Chl opth (ft * 3.50 Hy r oepth (ft) * 0.79 ' 2.21 ' 1.53 " 
* conv. To ta l  cfs3 * 54218.3 * conv. (cfs) * 1465.4 43800.8 * 8952.1 * 
* Length wtd. Zft) * 1226.19 * Wetted per.  (ft) * 73.11 * 338.14 " 149.07 * 
* Min ch ~l (ft) * 1072.90 * Shear ( lb/sq ft b * 0.99 * 2.77 * 1.91 * 

Alpha * 1.11 * stream power (1 /ft s) : 3.56 : 22.98 : 10.66 : 
* Frc tn  LOSS (ft * 9.99 * Cum Volume (acre- f t )  * 11.57 133.82 19.87 
* c & E LOSS (ft 0.21 * cum SA (acres) 4.46 * 34.08 ' 2.79 " 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy equat ion could no t  be balanced w i t h i n  t h e  spec i f i ed  number of i t e r a t i o n s .  The 
program used c r i t i c a l  depth f o r  t h e  water surface and cont inued on w i t h  t h e  ca l cu la t i ons .  

Warning: The v e l o c l t y  head has changed by more than 0.5 ft (0.15 m). r his may i n d i c a t e  t h e  need fo r  
a d d i t i o n a l  cross sect ions.  

Warning: The conveyance r a t l o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 
0.7 o r  g rea ter  than 1.4. Th is  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sec t ions .  

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  c u r r e n t  and prevlous cross sec t ion .  

Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sect ions.  
Warning: Dur ing t h e  standard step i t e r a t i o n s ,  when t h e  assumed water sur face  was,sef equal t o  c r i t i c a l  

depth, t h e  ca l cu la ted  water surface came back below c r l t l c a l  depth. ~ h l s  l nd l ca tes  t h a t  t he re  
i s  

no t  a v a l i d  s u b c r i t i c a l  answer. The program defaul ted t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: 1521514 (314) 
REACH: REACH 1 RS: 3.846 

Manning's n values num= 3 
s t a  n Val s t a  n v a l  s t a  n Val 

................................................ 

9345.27 .05 9774.77 .04310519.61 .05 

sank Sta: L e f t  R igh t  Lengths: L e f t  channel R i  h t  coeff Contr .  Expan. 
9774.7710519.61 1475 1427 1?10 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  #PF 1 *V****V******t***U****,+*y****** ,<,, ****u****, ,*,<*****, ,*************i?**+r*******************,**~,~z*y:* 

E.G. Elev (ft) * 1064.40 * Element 9, Lef t  08 : channel : R i  h t  08 : 
* Vel Head (ft) * 0.25 * W t .  n-Val. * 0.050 0.043 8.050 

* 1064.15 " Reach Len. (ft) * 1475.00 * 1427.00 * 1210.00 * 
-* *  low Area (sq ft) * 65.77 *1794.10 * 1.18 * 

* E.G. s lope (ft/ft) *0.004297 * area (s ft) ? * 65.77 " 1794.10 * 1.18 " 
* Q To ta l  ( c ~ s )  * 7390.00 * Flow (C 5) * 87.23 : 7302.05 * 0.72 '' 
'< TO w id th  (ft) * 868.70 * TOP w id th  (ft) * 117.06 744.84 " 6.80 " 

ve! To ta l  (f t /s) * 3.97 * Av v e l .  ( f t /s  * 1.33 * 4.07 ' 0.61 ' 
* Max chi opth (ft) * 4.02 * Hyir. oepth (ft * 0.56 f 2.41 : 0.17 : 

*112732.9 * conv. (cfs) * 1330.6 1111391.3 11.0 * conv. To ta l  
* 1427.21 '( wetted Per. (ft 3 * 117.07 * 744.95 " 6.81 * 
* 1060.13 * Shear ( lb/sq ft * 0.15 * 0.65 * 0.05 
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lS2ws14-314.re 
* nlpha * 1.04 * streant power ( Ib/ f t  sy * 0.20 * 2.63 * 0.03 * 
* Frc tn  Loss (ft * 11.36 * cum Volume (acre-f t )  * 9.96 * 98.09 * 16.56 * 
* C & E Loss (ftj 0.08 * cum SA (acres) * 1.98 * 18.85 * 0.54 * 
********,<*,~*********9~****i:******h,<******,,,,,,,~********,:~~~********~**~~****,~~<****~***~c****,~******* 

Warning: The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m )  This may ind ica te  the need for  
add i t iona l  cross sections. 

Warning: The conveyance r a t i o  (upstream conveyance div ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. Th is  may i n d i c a t e  the need f o r  add i t i ona l  cross sections. 

Warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross sect ion.  

This may i n d i c a t e  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 1S2WS14 (314) 
REACH: REACH 1 RS: 3.575 

INPUT 
Descr iot ion:  
s t a t i o h  Elevat ion oata num= 40 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a   lev 
* * * * * * * * * * * * * * * * f * * * * L - * ? * - * * ~ * * * * * * * * i Z * * * * * * * * * * * ~ * ~ * * * * * * * * * ~ ~ ~ * 9 ~ * * * * * * * * ~ * ~ ~ ~ * * *  

Manning's n Values num= 3 
s t a  n Val s t a  n v a l  s t a  n Val 

* * * * * * * * * * t i l * * I * * * * * + * * 9 ~ * ~ ~ ~ ~ ~ * * * * * * * * ~ ~ ~ ~ 9 ~ ~ ~ ~ *  

9711.78 .05 9896.06 .04310308.44 .05 

sank sta:  Le f t  Right Coeff Contr. Expan. 
9896.0610308.44 .1 . 3  

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
* * ? * * * * * , < * * * * t * * * , < * * , i * * * t * * i . i . i . i . * * * * * , i * t * * * ~ * , ~ * * * * * , , * ~ ~ , ~ * ~ ~ ~ ~ ~ ~ * * * * * * * * * * ~ * ~ * , ~ * * 9 ~ * ~ ' 9 < * * * * * * * ~ ~ , , ~ * * * * 9 <  : E.G. Elev (ft) * 1052.96 9c Element "  eft 06 + channel " ~i h t  0s * 

v e l  Head (ft) * 1.04 9< w t .  n-val. " 0.043 * 8.050 * 
* W.S. Elev (ft) * 1051.92 * Reach Len. (ft) " 1445.00 * 1445.00 * 1445.00 " C r i t  W.S. (ft) * 1051.92 Flow Area (sq ft) * " 860.95 * 4.12 ' c  

* E.G. Slope (ft/ft) *0.020605 * Area (s ft) * 860.95 * 4.12 * 
* Q Total  (cfs) " 7050.00 * Flow (c?s) *7045.51 * 4.49 * 

TO width (ft) " 437.95 * TOP wid th  (ft) * 406.14 * 31.81 * 
* ve? Total  ( f t / s )  * 8.15 * ~ v g .  v e l .  (ft /s) * 8.18 * 1.09 * " Max Chl Opth (ft) * 3.80 * ~ y d r .  Depth (ft) & " 2.12 * 0.13 * 
* conv. Total  c fs )  " 49113.5 * conv. (cfs) * 49082.2 " 31.3 * 
* Length Wtd. $ft) * 1445.00 9T wetted per. (ft) * * 406.31 * 31.81 * 
* Min Ch E l  (ft) * 1048.12 +, shear ( lb/sq ft) 9 * 2.73 * 0.17 * 
* Alpha * 1.01 +, stream Power ( l b / f t  s) * 22.31 * 0.18 : 
* ~ r c t n  Loss (ft) * 1.18 * cum volume (acre-f t )  * 8.85 " 54.60 * 16.49 " c & E Loss (ft) * 0.29 * Cum SA (acres) s i + 
* ~ ~ , , * * ~ * * * * * l * * ~ * * * r h * * * * * * * * * ~ * ~ < i i * ~ ~ * * * * * * * * * * * ~ ~ * ~ * 9 : * * * * * * * * * ~ ~ ~ * * * * ~ ~ * * * * * ~ ~ * ~ ~ ~ ? ~ ~ * * * * , ~ * * * * * * * * *  

Warning: The energy equation could not be balanced w i t h i n  the speci f ied number of i t e r a t i o n s .  The 
program used c r i t i c a l  depth f o r  the water surface and continued on w i t h  the ca lcu la t ions.  

Warning: The v e l o c i t y  head has,changed by more than 0.5 ft (0.15 m). This may ind ica te  the need for  
2AAi+inn=l r r n c c  cnr+,nnc .."u,b,",,-, -. ..-= 2L.L,",,d. 

Warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross sect ion.  

This may i n d i c a t e  the  need f o r  add i t i ona l  cross sections. 
warning: During the standard step i t e r a t i o n s ,  when the assumed wafer surface was se t  equal t o  c r i t i c a l  

depth, the ca lcu la ted water surface came back below c r i t i c a l  depth. This ind icates t h a t  there 
i s  

not a v a l i d  s u b c r i t i c a l  answer. The program defaulted t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: 1S2WS14 (314) 
REACH:' REACH 2 RS: 3.302 

INPUT 
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1~2~~14-114. rep 
Descr iot ion:  D i r e c t l y  upstream o f  E s t r e l l a  Parkway. ~ ~~ ~ 

s t a t i o h  Elevat ion Data ' num= 43 
s t a  Elev Sta Elev s t a  Elev s t a  Elev Sta Elev 

*~ * , , * * * * * . * * * * * * * * * *~ ' * * " * * , , * tY * * * * * * * * * * * *~ *~ * * * , , * * * * * * * " , * * * * * * , , *~ * * * * * *~ * * ,~ * *~ *  

9399.32 1043.52 9400.58 1043.53 9435.29 1044.26 9450.58 1044.74 9485.29 1045.92 
9500.58 1046.57 9535.29 1046.07 9550.58 1046.12 9585.29 1045.75 9600.58 1045.48 
9635.29 1043.95 9650.58 1043.58 9685.29 1042.46 9700.58 1042.09 9715.87 1041.7 
9744.8 1039.21 9787.01 1036.81 9807.96 1036.35 9824.26 1042.08 9825.11 1042.31 
9825.88 1042.31 9897 1040.15 9915 1030.89 10000 1030.98 10058 1031.95 
10161 1039.89 10170.8 1039.9110208.19 1040.1610227.51 1040.3410244.28 1040.13 

10284.23 1039.6710330.24 1039.1710340.94 1039.0210350.23 1038.9910397.65 1038.99 
10452.29 1039.8810454.37 1039.9110456.17 1039.9610511.08 1041.510562.12 1042.41 
10567.79 1042.510574.33 1042.5810624.51 1043.24 

Manning's n Values num= 3 
s t a  n v a l  s t a  n Val s t a  n Val 

* t * * * * *C* * * * * * * * * ,< ,< *~* , i * * *~* * * * * * * i~ * * * * * * * * * * * * *  

sank sta:  Lef t  Ri h t  Lengths: Left  channel R i  h t  coe f f  contr .  Expan. 
9897 10461 235 235 ?35 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  #PF 1 
*y**t***,,**,,***f***"Ih~*,,,~**********h,,**h******"<**********~~******~<~~*****~'~***~~******~~*~~~~********* 

* E.G. Elev (ft) * 1042.59 * Element *  eft os : channel : R i  h t  0s : 
* Vel Head (ft) * 0.08 * w t .  n-Val. * 0.050 0.043 8.050 

W.S. Elev (ft * 1042.52 * Reach Len. (ft) * 80.00 * 80.00 * 80.00 " 
+, c r i t  W.S. (ftl * 1035.25 '  low ~ r e a  (sq ft) * 533.42 * 2431.05 * 989.91 * 
* E.G. slope (ft/ft) *0.000255 * Area (s ft) * 533.42 * 2431.05 " 989.91 " 
* Q Total  (cfs) * 7170.00 * Flow (C?S) * 464.45 " 5857.47 * 848.09 " 
* TO Width (ft) * 885.71 * TOP width ft) * 213.49 * 264.00 * 408.22 ' 
* vey Total (ft /s) ve l .  [ f t /s  * 0.87 * 2.41 * 0.86 * 
* Max chi ~ p t h  (ft) 1:::: r, g!,. oepth (ftj * 2.50 * 9.21 * 2.42 z 
* conv. Total cfs)  '448882.7 + conv. (cfs) * 29077.2 '366710.5 * 53095.0 
+‘ ~ e n g t h  Wtd. g f t )  * 80.00 'r wetted per. (ft) * 214.72 * 266.56 * 408.27 * 
*  in ch ~l (ft) * 1030.89 * shear ( lb/sq ft b 9, 0.04 * 0.15 * 0.04 " 
* ~ l p h a  * 1.48 * stream power (1 /ft s) z 0.03 : 0.35 : 0.03 * * ~ r c t n  Loss ft) * 0.07 * Cum Volume (acre-ft) * 0.86 5.07 1.26 " 
* c a E Loss tft) * 0.08 * cum sn (acres) 0.57 * 1.05 * 0.81 
******t*,<***,<***c**,I*** ,#,<,I,, * ~ : , i * * * ~ , i i * * , < * * * , , * , < * , < * , , * * * , ~ * * * 9 ? * * * * , z * ~ ~ * * * ? ~ * * ~ ' * * * ~ ~ * * ~ ~ * * * * ~ ~ * * * * ~ ~ * * * * * * * ~ r  

warning: The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). This may ind ica te  the need fo r  
add i t iona l  cross sections. 

warning: The conveyance r a t l o  (upstream conveyance div ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may ind ica te  the need f o r  add i t iona l  cross sections. 

BRIDGE 

RIVER: 152WS14 (114) 
REACH: REACH 2 RS: 3.272 

INPUT 
Descr ipt ion:  70' Bridge 
s t ruc tu re  10 
crosses E s t r e l l a  Parkway 
~ i s t a n c e  from Upstream XS = 80 
Deck/Roadway , w i  d th  = - 130 
weir  Coefficient - 2.6 
upstream oeck/Roadway coordinates 

num= 12 
s t a  Hi cord LO cord s t a  Hi cord LO cord s t a  Hi Cord Lo cord 

*t,~****8*t***********************tt*h*,t**,'***************,t***********i~ 

9700 1040.4 1030 9900 1040.4 1030 99451040.46 1030 
9969.49 1040.46 1030 9969.5 1040.46 1037.36 10043 1040.52 1037.36 
10043.01 1040.52 1030 10055 1040.52 1030 10100 1040.58 1030 

10250 1040.5 10350 1041.75 10600 1042 

uostream Bridae cross sect ion Data 
s t a t i o n  ~1 evaEion ~ a t a  num= 43 

s ta  Elev s t a  Elev s t a  Elev s t a  Elev Sta EleV **h**l********l*U*t**X*****~***V,<*,,***,,******~****,<****,,,?***",******,,**,',<*******~<** 
9399.32 1043.52 9400.58 1043.53 9435.29 1044.26 9450.58 1044.74 9485.29 1045.92 
9500.58 1046.57 9535.29 1046.07 9550.58 1046.12 9585.29 1045.75 9600.58 1045.48 
9635.29 1043.95 9650.58 1043.58 9685.29 1042.46 9700.58 1042.09 9715.87 1041.7 
9744.8 1039.21 9787.01 1036.81 9807.96 1036.35 9824.26 1042.08 9825.11 1042.31 
9825.88 1042.31 9897 1040.15 9915 1030.89 10000 1030.98 10058 1031.95 
10161 1039.89 10170.8 1039.9110208.19 1040.1610227.51 1040.3410244.28 1040.13 

10284.23 1039.6710330.24 1039.1710340.94 1039.0210350.23 1038.9910397.65 1038.99 
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1~2WS14-314.rep 
10452.29 1039.8810454.37 1039.9110456.17 1039.9610511.08 1041.510562.12 1042.41 
10567.79 1042.510574.33 1042.5810624.51 1043.24 

a Manning's n  Values num= 3 
s t a  n  Val s t a  n v a l  s t a  n  Val 

* * * * C * * * * * * * * * * X * * + * * * * * * * * + t l * * * * 9 , * 9 < *  

9399.32 .05 9897 ,043 10161 .05 

sank sta:  Le f t  Right Coeff  Contr. Expan. 
9897 10161 .1 .3 

Downstream DecldRoadway coordinates 
num= 12 

s t a  H i  cord LO cord s t a  Hi Cord Lo Cord s t a  Hi cord Lo cord 
* * * t * * * * + * * * * * * , , * h h * h * V * * * * * * * * * * * * , , , ' * * * * * * * ~ ~ * * * ~ ~ * * ~ ? ~ * ~ * * * * * * * ~ ~ * ~ ~ < * * * ~  

9700 1042.79 1028 9900 1042.79 1028 9945 1042.62 1028 
9969.49 1042.62 1028 9969.5 1042.62 1036.95 10043 1042.45 1036.95 
10043.01 1042.45 1028 10055 1042.45 1028 10100 1042.28 1028 

10250 1042.28 10350 1042.28 10600 1042 

Downstream Bridge Cross Section Data 
s t a t i o n   levat ti on Data num= 9 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev *******h*~*******t,r*~********~*******,'*****,,*,<********,e*~<**~<***,<**************** 
9885 1039.6 9886 1039.41 9979 1026.92 10000 1026.7 10037 1026.98 
10045 1029.8 10053 1030.1 10105 1038.76 10110 1039.6 

Manning's n Values num= 3 
s t a  n  Val s t a  n  Val s t a  n  Val 

~ * h ~ ~ ~ * t * * * * * * t * * * * r . < * * * * * - i t * * * i i h ~ ~ * * , , * , ~ * * * , < * ~ ? ~ ~ * *  

9885 .05 9885 .043 10110 .05 

sank s ta :  Le f t  R i  h t  coe f f  cont r .  Expan. 
9885 10?10 .1 .3 

upstream Embankment s ide s l o  e  - - 0 hor iz .  t o  1.0 v e r t i c a l  
~ o w ~ s t r e a m  Embankment s ide syope - - 0 hor iz .  t o  1.0 v e r t i c a l  
Maximum al lowable submeraence f o r  wei r  f l ow  = .95 
Elevat ion a t  which wei r  Flow begins - - 
Ener y  head used i n  sp i l lway design - - 
spil?way hei  h t  used i n  design - - 
we1 r c r e s t  stape = sroad crested 

Number o f  Piers = 6 

Pier  Data 
P ier  s t a t i o n  upstream= 9980 Downstream= 9980 
upstream num= 2 

width  Elev width Elev ................................. 
.5 1029.83 .5 1037.4 

oownstream num= 2 
width  Elev Width Elev 

t**t*********************-****,,*,< 

.5 1028 .5 1037 

Pier  Data 
P ier  s t a t i o n  upstream= 9990.5 Downstream= 9990.5 
upstream num= 2 

width  Elev width Elev 
*V*****t+*,r*f,<*,<*h*****1*1*1***II*II** 

.5 1029.62 .5 1037.4 
 owns stream num= 2 

width  Elev width Elev 
9 ~ * * * ~ t * * * * * * * * * * * * * * * * h * * V * * * * " I *  

.5 1027.98 .5 1036.98 

Pier  Data 
p i e r  s t a t i o n  upstream= 10001 Downstream= 10001 
upstream num= 2 

width Elev width Elev 
* * * * * * * * * * * * * * * * * * * * * * ~ ~ ~ ~ ~ * + ~ * 9 c *  

.5 1029.4 .5 1037.4 
Downstream num= 2 

width  Elev wid th  Elev 
***t**t**,,******~~,~*,i*,I******i**~ 

.5 1027.97 .5 1036.97 

Pier  Data 
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1~2ws14-~14.rep 
P ie r  s t a t i o n  upstream= 10011.5 Downstream= 10011.5 
upstream num= 2 

Width Elev w id th  Elev 
* f * , t * * * * * * * * * f * ,<Y ,~* * * * *"~* * * * * * * *  

oownstream num= 2 
width  E lev  Width EleV 

****,<**,,****V*****V**,~**U**** 

.5 1028.28 .5 1037.28 

Pie r  Data 
P ie r  s t a t i o n  Upstream= 10022 Downstream= 10022 
upstream num= 2 

Width E lev  w id th  EleV 
,<***~*******~*V******U**~~II****II*  

.. --- -  

oownstream n u ~ =  2 
wid th  Elev w id th  Elev 

****h********t*t***h******hII*11+~* 

Pie r  Data 
p i e r  s t a t i o n  upstream= 10032.5 Downstream= 10032.5 
upstream num= 2 

width  Elev Width Elev 
*********t****,<************ltt 

.5 1029.26 .5 1037.4 
 owns stream num= 2 

width  Elev w id th  Elev 
* , ~ * t C * * * * + Y * * * h ~ , ~ * h * * * * * * * * * ~ ~ * * ? ~ *  

Number of Br idge Coe f f i c i en t  Sets = 1 

LOW Flow Methods and Data 
Energy 

selected Low Flow Methods = Highest Energy Answer 

High   low Method 
Energy on l y  

Add i t iona l  Bridge Parameters 
ndd F r i c t i o n  component t o  Momentum 
DO n o t  add weight component t o  Momentum 
c lass  B flow c r i t i c a l  depth computations use c r i t i c a l  depth 

i n s i d e  the  br idge a t .  t he  upstre 
c r i t e r i a  t o  check f o  

!am end 
r pressure f l o w  = upstream energy grade l i n e  

Warning: The energy equation could not  be balanced w i t h i n  t he  spec i f ied  number of i t e r a t i o n s .    he 
program se lec ted the  water surface t h a t  had the  l e a s t  amount o f  e r r o r  between computed and 
assumed values. 

Warning: The,ve loc i ty  head has,changed by more than 0.5 ft (0.15 m). This may i n d i c a t e  the  need f o r  
add i t i ona l  cross sect ions.  

warning: The energy l oss  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and previous cross sect ion.  

This may i n d i c a t e  t he  need f o r  add i t i ona l  cross sect ions.  
Warning: During the  standard s tep i t e r a t i o n s ,  when the  assumed wafer surface was,sef equal t o  c r i t i c a l  

depth, the  ca lcu la ted water surface came back below c r i t i c a l  depth. This i nd i ca tes  t h a t  t h e r e  
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1 3  
not a v a l i d  s u b c r i t i c a l  answer. The pro  ram defaul ted t o  c r i t i c a l  depth. 

Note: M u l t i p l e  c r i t i c a l  depths were found a t  t 8 i s  locat ion.  The c r i t i c a l  depth w i t h  the lowest, 
v a l i d ,  

energy was used. 
warning: The e iergy equation i o u l d  not be balanced w i t h i n  the spec i f ied number o f  i t e r a t i o n s .  The 

program used c r i t i c a l  depth f o r  the water surface and continued on w i t h  the ca lcu la t ions.  
warning: The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m) .  This may i n d i c a t e  the need for  

add i t iona l  cross sections. 
warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 

0.7 o r  greater than 1.4. This may i n d i c a t e  the need for add i t iona l  cross secfions. 
warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross section. 

This may i n d i c a t e  the need for add i t iona l  cross sections. 
warning: During the standard step i t e r a t i o n s ,  when the assumed water surface was,sef equal t o  c r i t i c a l  

depth, the ca lcu la ted water surface came back below c r i t i c a l  depth.   his indicates t h a t  there 
i s  

n o t  a v a l i d  s u b c r i t i c a l  answer. The program defaul ted t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: 1S2WS14 (314) 
REACH: REACH 2 RS: 3.245 

INPUT 
oescr i  ot ion:  
s t a t i o n   levat ti on Data num= 9 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
....................................................................................... 

9885 1039.6 9886 1039.41 9979 1026.92 10000 1026.7 10037 1026.98 
10045 1029.8 10053 1030.1 10105 1038.76 10110 1039.6 

Manning's n Values num= 3 
3 a. 

s t a  n Val s t a  n Val n v a l  i^*.*U****",yl**t*****.IY******ii***2::*~****** 
9885 .05 9885 ,043 10110 .05 

sank sta: L e f t  R i  h t  Lengths: Lef t  channel Right Coeff Contr. Expan. 
9885 l0%0 1 1 1 .1 . .3 

CROSS SECTION OUTPUT Pro f i l e  #PF 1 *.*** ****,<**** *,>***** ************-**-**t*t******,',,*******<*************9<*9,****<:**9<**********3**9<*,' 
* E.G. Elev (ft) * 1035.65 " Element *  eft 0s : channel : Right 06 * 
" Vel Head (ft) * 1.34 * w t .  n-val .  * 0.043 
" W.S. Elev (ft) '( 1034.31 * Reach Len. (ft) * * 9' 

'< c r i t  w.s. (ft) * 1033.15 *  low Area (sq ft) * * 772.92 * 
** E.G. slope (ft/ft) "0.008507 * Area (s ft) * " 772.92 " 
* 4 Tota l  (cfs) * 7170.00 * Flow (C?S) * 7170.00 * 
* To width (ft) * 154.33 * TOP wid th  (ft) * ,, 154.33 
* ve? 

3z 

Tota l  (ft/s) * 9.28 * ~ v g .  ve l .  ( f t /s)  * * 9 . 2 8 "  
* Max ch l  Dpth (ft) 7.61 ' ~ y d r .  Depth (ft) * * 5.01 " * 
* Conv. Tota l  (cfs) * 77737.8 * Conv. (cfs) * " 77737.8 : * 
* Length Wtd. (ft) * wetted per. (ft) I * 155.66 
* Min Ch E l  (ft) 1026.70 * shear (Ib/sq ft " 2.64 * b * 
* Alpha : 1.00 * stream Power (1 /ft s) : * 24.46 : 
* Frc tn  LOSS (ft * cum volume (acre-ft) ti 

* C & E LOSS (ft * cum SA (acres) * I b 
* * * l l ~ * * * * t l * l * t * * * * * * * I * * * , U * , < , I * * ~ < * * ~ * * , , * * * * * ? : * ~ , * * * * * * * * ~ ~ ~ * * * * * ~ < * * * ~ ~ * ~ * * * * * * * * * ~ ~ ~ * * * * * * * * ~ ~ ~ * * * ? ~  

CROSS SECTION 

RIVER: 152WS23 (114) 
REACH: REACH 1 RS: 1.027 

INPUT 
Descr iot ion:  L i m i t  o f  studv 
s t a t i o n  Elevat ion Data ium= 35 

s t a  Elev s t a  Elev s t a  
* * * * * t * * * * ,<C**** * * *~*** , I * * * * f * i l i l * * * * * * * *~  

Elev s t a  
* s * * * * l * * t Y * * * * * i  

1194.51 9821.02 
1168.66 9924.19 
1161.61 9953.63 
1154.83 9993.97 
1156.6410055.12 
1165.3710148.95 
1178.3110261.79 
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Elev s t a  
t***,>**,r****,,*** 

1187.39 9848.45 
1167.01 9948.76 
1161.61 9954.71 
1155.16 9997.57 
1163.8210066.97 
1167.8910158.46 
1183.0510271.93 



1~2~~14-114. rep 
Manning's n Values num= 3 

s t a  n Val s t a  n Val s t a  n Val 
,~**** ,~*U***U*,<***h*~**** ,<*, ,v<**, ,******* , ,****~~9~*~~* 

9780.53 .05 9952.52 .04310055.12 .05 

Bank s t a :  Le f t  R igh t  ~ e n g t h s :  Le f t  channel R i  h t  c o e f f  Contr. Expan. 
9952.5210055.12 1250 1344 1345 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
........................................................................................................ 

* E.G. Elev (ft) * 1158.83 * Element * Le f t  06 * channel : Right  OB : 
* v e l  Head (ft) * 0.95 j~ w t .  n -va l .  * " 0.043 
* W.S. Elev (ft) * 1157.88 * Reach  en. (ft) * 1250.00 * 1344.00 * 1245.00 : 
* c r i t  W.S. (ft) * 1157.88 *  low Area (sq ft) 85.62 * 

*0.022425 * Area (s ft) * * 85.62 : * * E.G. (ft/ft) 
670.00 " ~l~~ Ic$s) * * 670.00 * Q T o t a l  (cfs) 

* 
* 45.48 * Top Wldth (ft) e * 45.48 * * TO Width ft) 

* ve? To ta l  !ft/s) 

h 

* 7.82 * ~ v ! . , v e l .  ( f t / s  * 7.82 * * 
* 3.07 + Hy r Depth (ft * 1.88; * Max c h l  ~ p t h  (ft j * 4474.1 * conv. (cfs) 

* 
* 4474.1 * conv. To ta l  (c fs  

* 
* 1344.00 * Wetted Per. (ft * 46.05 * * Length wtd. (ft) 

* 
* 1154.81 * shear ( lb /sq  ft * 2.60 * * Min ch ~l (ft) 

* 
* 1.00 * Stream Power (1 * 20.37 " * Alpha 

h 

* F r c t n  LOSS ft) * 30.47 * cum volume (acre- f t )  * 2.57 ; 25.39 * 7.73 '' 
* c & E Loss $ft) * 0.01 * cum SA (acres) 10.65 ' 5.37 * 
~<*t*****************i,V*,<********tt.******,,*,,***,<***,,****,<**************~~******i~*~~~~~~******** 

Warning: The energy equafion cou ld  n o t  be balanced w i t h i n  t h e  spec i f ied  number of i t e r a t i o n s .  The 
program used critical depth fo r  t h e  water  surface and cont inued on w l t h  t h e  ca l cu la t i ons .  

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and prevlous cross sec t ion .  

This may i n d i c a t e  t h e  need f o r  a d d i t i o n a l  cross sec t ions .  
warning: Dur ing t he  standard s tep  iterations, when t h e  assumed wafer surface was,sef equal t o  c r i t i c a l  

depth, t h e  ca l cu la ted  water sur face came back below c r l t l c a l  depth. Th ls  indicates t h a t  t he re  
i s  

no t  a v a l i d  s u b c r i t i c a l  answer. The program defaulted t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: 1S2WS23 (314) 
REACH: REACH 1 RS: 0.773 

INPUT 
Descr ip t ion :  
s t a t i o n  E levat ion  Data num= 22 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
* * t ,~ * * * * * . *h* * * *Y l * * *~ , * * * * * * , , * *h t * t *~* * ,< * ,< * * , : , , ,~ * , , * * *9 t * * * * * * * * * * ,< ,~ , , * * * * *~<*~~*  

9739.69 1137.09 9743.97 1137.07 9766.38 1136.74 9782.7 1136.41 9819.9 1135.84 
9821.44 1135.8 9825.47 1135.72 9860.17 1134.99 9873.42 1134.81 9898.9 1134.36 
9926.94 1134.11 9959.73 1127.21 9975.36 1123.04 10000 1121.7410000.41 1121.72 
10013.84 1121.0510015.62 1121.9310063.62 1135.3910082.13 1135.65 10109.4 1135.44 
10132.37 1134.9110155.18 1134.35 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

tf.t****h*,,****hht*****,,***~<********,,****,,*<<**** 

Bank Sta: Le f t  R igh t  Lengths: Le f t  channel R i  h t  coeff Contr. Expan. 
9926.9410063.62 1270 1357 1370 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  #PF 1 
........................................................................................................... 

E.G. Elev (ft) * 1125.02 * Element * Le f t  OB ; Channel " R igh t  OB 2 
* v e l  Head (ft) * 0.93 ' w t .  n-Val . 0.043 ' 

W.S. Elev (ft) * 1124.10 ' Reach  en. (ft) + 1270.00 * 1357.00 " 1270.00 " 
* 1124.10 *   low Area (sq ft) * * 94.50 : fr c r i t  W.S. (ft) * 94.50 ? f ~ . ~ . s l o p e ( f t / f t )  "0.022897 * 730.00 : %% !:?ST) 

,, 
* 730.00 " * Q T o t a l  (cfs) 

,r 

* 51.94 * Top ~ l d t h  (ft) * * 51.94 * * TO w id th  ft) * ve? Tota l  $ f t / s )  : v e l  . ( f t / s  * 7.72 " : $!r. ~ e p t h  (ft 
* 

* 1.82 : * Max c h l  ~ p t h  (ft) 
* 

4824.3 * conv. (cfs) * 4824.3 * conv. ~ o t a l  (cfs) 
" 

* 52.63 * * Length wtd. (ft) 
9 

* 2.57 * * Min ch ~1 (ft) 
Y 

* 19.83 * * ~l pha 
A 

* F r c t n  LOSS (ft) 2.57 * 22.61 * 7.73 * 
* c & E LOSS (ft) * 0.01 * Cum sA (acres) " 9.15 * 5.37 * 
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1 ~ 2 ~ ~ 1 4 - 1 1 4 .  rep  
................................................................................................... 

warning: The energy equat ion could no t  be balanced w i t h i n  t he  s p e c i f i e d  number o f  i t e r a t i o n s .  The 

a .  program se lec ted  t h e  water sur face  t h a t  had t h e  l e a s t  amount o f  e r r o r  between computed and 
assumed values.  

warmng: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  c u r r e n t  and previous cross sec t ion .  

Th i s  may i n d i c a t e  t h e  need f o r  a d d i t i o n a l  cross sec t ions .  
warning: Dur ing t he  standard s tep  i t e r a t i o n s ,  when t h e  assumed water surface was sef equal t o  c r i t i c a l  

deoth, t h e  ca l cu la ted  water surface came back below c r i t i c a l  depth. Th i s  i n d i c a t e s  t h a t  t he re  . . 
i s  

no t  a v a l i d  s u b c r i t i c a l  answer. The program de fau l t ed  t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: 1S2WS23 (314) 
REACH: REACH 1 RS: 0.516 

INPUT 
Descr ip t ion :  
s t a t i o n    leva ti on Data 

s t a  Elev s t a  
t ~ ~ * * * * * * * * * * * Y * * V * t * * * - *  

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

Y**t**,<*****Y******Yy*f**,,*,,*,<********~f *9<*****,:*** 

9742.63 .05 9914.29 .04310047.21 .05 

sank s t a :  Le f t  R igh t  Lengths: L e f t  channel R igh t  c o e f f  con t r .  Expan. 
9914.2910047.21 1440 1492 1470 .1 .3 

$~:~S,S~$I::~*:~s~~Z*ii~~:fl~:*~,P:*~********** **,$< ****<r*s****,,***********,<*,,**,,***,?*****,<*,e*,<**** 

* E.G. Elev (ft) * 1094.61 * Element * L e f t  os ; channel : Righ t  0s " 
* Vel Head (ft) * 1.06 * w t . n - V a l .  * 0.043 
* W.S. Elev (ft) * 1093.55 * Reach Len. (ft) * 1440.00 * 1492.00 " 1470.00 * 
* c r i t  w.s. (ft) * 1093.55 *  low Area (sq ft) * " 93.32 * I 

* E.G. s lope (ft/ft) '0.021862 + Area (s ft) %? * 93.32 * * 
* Q To ta l  (c fs)  * 770.00 ' Flow ( ~ 7 s )  " 770.00 * 2 

* TO w id th  (ft) * 44.77 " Top Width (ft) < " 44.77 " 
* ve7 

2 

T o t a l  ( f t / s )  * 8.25 ; Avj. ,Vel .  ( f t /s)  " 8.25 a 
Max c h l  ~ p t h  (ft) * 3.04 Hy r Depth (ft) * * 2.08 * 

* conv. T o t a l  cfs) * 5207.7 conv. (c fs)  
& * 5207.7 * 

* Length wtd. Eft) 

* 
* 1488.18 * wetted Per. (ft) * " 45.47 * 

* Min ch ~1 (ft) * 1090.51 * Shear ( lb/sq ft) * 2.80 ; - 6 

* Alpha * 1.00 * S t r e a m P o w e r ( l b / f t s ) ~  " 23.11 
* F r c t n  LOSS (ft) * 26.46 * cum volume (acre-ft) ,, 2.57 19.69 * 7.73 * 
* C & E Loss (ft) * 0.26 * cum sA (acres) 7.64 * 5.37 * 
* V * * I * * * * * * C * * * * t f * *  * / i * * * * * I I I * * , ~ , ~ * * * * * * , , * * * * * * * * * ~ * * ~ 9 ~ ~ f * * * * 9 < * ~ ~ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

Warning: The energy equat ion cou ld  no t  be balanced w i t h i n  t h e  s p e c i f i e d  number o f  i t e r a t i o n s .  The 
program used c r i t i c a l  depth f o r  t h e  water sur face  and continued,on w i t h  t h e  c a l c u l a t i o n s .  

warning: The ,ve loc i t y  head has,changed by more than 0.5 ft (0.15 m). Th i s  may i n d i c a t e  t h e  need f o r  
add1 t i o n a l  cross sections. 

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and previous cross sec t ion .  

Th is  may i n d i c a t e  t he  need fo r  a d d i t i o n a l  cross sec t ions .  
Warning: Dur ing t he  standard step i t e r a t i o n s ,  when t h e  assumed water sur face  was s e t  equal t o  c r i t i c a l  

depth, t he  ca l cu la ted  water sur face  came back below c r i t i c a l  depth. Th i s  l n d l c a t e s  t h a t  t he re  
i s  

n o t  a v a l i d  s u b c r i t i c a l  answer. The program de fau l t ed  t o  c r i t i c a l  depth. 

CRDSS SECTION 

RIVER: 152WS23 (314) 
REACH: REACH 1 RS: 0.233 

INPUT 
Descr ip t ion :  
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-.- .- - 
s t a t i o n  ~l evat ion  Data num= 37 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
***********t******t**t*~**h*II********U*****,~*********~,**********~~**"~************ 

9591.53 1068.32 9622.56 1068.42 9634.32 1068.43 9673.4 1068.44 9677.25 1068.43 
9698.13 1068.36 9720.18 1068.29 9724.25 1068.27 9763.11 1067.97 9775.09 1067.86 
9806.04 1067.68 9825.93 1067.38 9848.97 1067.02 9885.52 1066.31 9904.87 1065.65 
9975.78 1065.33 9978.19 1065.3 9978.49 1065.31 9978.9 1065.31 10000 1064.97 

10047.34 1066.4210059.25 1066.6510080.91 1065.7410115.27 1065.5510145.74 1065.69 
10161.72 1065.78 10195.9 1065.910208.16 1065.9610246.06 1066.1910254.61 1066.27 
10296.21 1066.7710301.06 1066.8310346.37 1067.68 10347.5 1067.710361.64 1067.92 
10393.95 1068.4310396.53 1068.49 

Manning's n  Values num= 3 
s t a  n  Val s t a  n  Val s t a  n  Val 

*******lt**t*****t*****t**tI,******II*****(*,~,~~~**~'* 

9591.53 .05 9848.97 ,04310059.25 .05 

sank sta:  Le f t  R ight  Lengths: Le f t  channel R i  h t  coef f  cont r .  Expan. 
9848.9710059.25 915 814 320 .1 .3 

warning: Div ided f low computed for  t h i s  cross-sect ion.  
warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cur rent  and previous cross Section. 

This may i n d i c a t e  t he  need f o r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 1S2WS23 (314) 
REACH: REACH 1 RS: 0.079 

INPUT - ~ 

oescr i  p t i on :  
s t a t i o n  E levat ion  ~ a t a  num= 29 

s t a  Elev s t a  Elev Sta Elev Sta Elev Sta Elev 
U D Y t * * + r * < r * t h * h + ~ t ~ * * h 1 ~ ~ < ~ * * 1 ~ ~ i t ~ * * * * . t ~ c * * * ~ 2 ? ~ * * * * 3 * ~ * ~ ~ ~ * , ~ * * ~ 2 9 ~ ~ ~ * * ~ ~ < ~ * * ~ * * * 9 ? * *  

9653.64 1049.97 9657.88 1049.88 9673.41 1049.69 9699.14 1049.45 9709.83 1049.47 
9716.28 1049.49 9746.25 1049.76 9774.69 1049.49 9782.67 1049.39 9795.87 1049.31 
9819.08 1049.16 9833.1 1049.03 9855.5 1048.84 9891.5 1048.52 9892.29 1048.51 
9892.81 1048.5 9895.77 1048.48 9960.71 1047.89 9973.49 1047.84 10000 1048 

10010.45 1048.1110020.78 1048.12 10060.7 1048.44 10066.9 1048.4710072.01 1048.57 
10075.89 1048.7310107.45 1049.8410142.32 1050.0910142.88 1050.1 

Manning's n  values num= 3 
s t a  n Val s t a  n  Val s t a  n v a l  

* *~* ,< * * * , ,~ l * ,< * * * * . * * * , , * *VV* ,<* * r * * * * * * t t *h+<* * * * * *~  

9653.64 .05 9746.25 ,04310107.45 .05 

sank sta:  Le f t  R ight  Coeff con t r .  Expan. 
9746.2510107.45 .1 .3 

:$:~~*::::~:~*:~$f~$**f::~~:*$::,,:***,<************,,*~<,,,t*,,****,<***,<?r***********9<*+t***~,+~**f~***** 

* E.G. Elev (ft) * 1049.43 * Element * Lef t  0s ; channel ; Right  06 
* v e l  Head (ft) * 0.37 * W t .  n-Val. -* 0.043 
* W.S. Elev (ft) * 1049.06 * Reach Len. (ft) * 420.00 * 420.00 * 420.00 : 
* c r i t  W.S. (ft) * 1049.06 *  low nrea (sq ft) * " 183.29 * 

*0.030819 * Area (s ft) * 183.29 * * 
"E.G.S1ope(f t ' f t )  * Q Tota l  ( c ~ s )  * 890.00 +Flow(CTs) A ., * 890.00 " 

* 255.93 " * TOP w id th  (ft) * 255.93 " TOP Wldth (ft) 
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1 ~ 2 ~ ~ 1 4 - 3 1 4 .  rep * 
* 4.86 * A v  Vel .  ( f t / s )  * 4.86 * 

1.22 * Hy%. Depth (ft) *. " 0.72 * 
5069.7 * conv. (c fs)  ., " 5069.7 * 

* 420.00 * wetted per. (ft) * * 255.95 * 
* 1047.84 * Shear ( lb/sq ft ?, * 1.38 * 
" 1.00 * Stream Power (1 /ft s) * 6.69 " 
* 0.13 * Cum volume (acre- f t )  * 2.57 " 12.60 : 
* 0.09 * cum SA (acres) 

:*,c*, ,***********~~*****,~,I***, ,h*********Y*f*****~***~r*~~*********** 

Warning: The energy equafion cou ld  no t  be balanced w i t h i n  t h e  spec i f ied  number o f  i t e r a t i o n s . ,  The 
program used c r i t i c a l  depth fo r  t h e  water  sur face  and cont inued on w ~ t h  t h e  ca l cu la t i ons .  

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  c u r r e n t  and previous cross sec t ion .  

Th i s  may i n d i c a t e  t h e  need fo r  a d d i t i o n a l  cross sec t ions .  
warning: Dur ing t h e  standard s tep  i t e r a t i o n s ,  when t h e  assumed water sur face  was,sef equal t o  c r i t i c a l  

d e ~ t h ,  t h e  ca l cu la ted  water sur face  came back below c n t i c a l  depth. Th i s  i n d i c a t e s  t h a t  t he re  
i s  

n o t  a v a l i d  s u b c r i t i c a l  answer. The program defaul ted t o  c r i t i c a l  depth 

* * * * * * l * * * t * * * * * * ,~h I IV* f * * * * , , * * * * * * I *~~*~ : * * * * *~ *~* * * ,< * * * ,< * * * * * , t~ * * * * * * * * , , * * * * * * * * * *  

River :  1 ~ 2 ~ ~ 1 4  (314) 
* * * , < * * * * * * * * * l ~ * Y * * , ~ , ~ * * * * i h * h h h * h h * * + * * * * , : * * * ~ ~ * * , ~ * * * * * * * * * * * * * *  

* Reach " ~ i v e r s t a .  " n l  * n2 * n3 * 
**+t***********v**t****,~**,1*r*,i*ii*-*,,***~~************************** 

*REACH 1 " 4.853 .05* .043" . 0SU 
"REACH 1 * 4.589 .05" .043* .05* 
*REACH 1 " 4.354 * .05* .043* .05* 
*REACH 1 " 4.078 * .05* .043* .05* 
*REACH 1 " 3.846 .4 .05" ,043" .05* 
*REACH 1 * 3.575 I .05" ,043" .05" 
"REACH 2 * 3.302 I* .05* ,043" . 05* 
"REACH 2 * 3.272 'Bridge * A 

"REACH 2 * 3.245 .05" ,043' .05* 
& 

t t 9 ~ * * * h 9 ~ * * ~ ~ * b h 9 ~ t h * j t ~ ~ ~ * * * + * ~ 1 1 h h l i l i % U < ~ ~ l i ~ % 2 ~ ~ * + * * * * 9 ? * * ~ * * * ~ 9 ~ ~ ? , 9 ~ ~ 9 , 2  

* Reach * R i v e r s t a .  * n l  * n2 * n3 " 
******t*,<**i****,<*liiii******+**i'**~~**iiI***~<****,,**,<*****~-*****~,****** 

*REACH 1 * 1.027 v .05* .043* .05" 
*REACH 1 * 0.773 .05" ,043" . 05* 
'REACH 1 * 0.516 * 05" ,043' .05* 
*REACH 1 " 0.233 A .05" .043* .05* 
"REACH 1 * 0.079 * .05* .043* .05* 
* * * , ' * * * , , I C * I I * * * * * * * I * - * - * - * * * * * * , < * * * * ~ t ~ ~ : * ~ * * , ~ * * * * * * * * , ~ * * * * * * * * * * * * ~  

SUMMARY OF REACH LENGTHS 

River :  ls2WS14 (114) 
, , ,< * * ,<+ t . * * * * * * * *6* * I * *~~* ' * * * , ' * * * * * * * * ,< * * * * * * ,< , , * ,c * *?<* * * * * * * *%*~* * * *  

* Reach * R iver  s ta .  ' Lef t  " channel " Right  
~ " . ~ * ~ , < * * * * * * t * * Y * , < ~ ~ * * , < * * * i l < * ~ ~ , : ~ * * * * * * * * * * * * * * * * * * ~ ~ ~ * ~ * * * * ~ ~ * * *  

"REACH 1 4.853 1400h 1395* 1300" 
"REACH 1 * 4.589 * 1225" 1240" 1240' 
'REACH 1 * 4.354 * 1370' 1460' 14201 
'REACH 1 * 4.078 * 1135- 1225" 1260* 
'REACH 1 * 3.846 v 1475: 1427* 1210* 
*REACH 1 * 3.575 * ., 
"REACH 2 " 3.302 235" 235" 235* 
"REACH 2 * 3.272 "Bridge " * " 
"REACH 2 * 3.245 1" 1" 1* 
, < * * * , < * * * * * * * * * * * t * * * * * ? ~ * * ? t * * * * h * * * * * * * ~ < * ~ < ~ * * ~ * * * * ~ ~ * * * * * 9 ' *  

River :  ls2ws23 (314) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

n^.rt. 
nccLL,m * R ivc r  %a. * L e f t  Channel * Ri  h t  " 

:**h*,~,,**.t*****U***11II***li~~*?;I******,~**,~**~~8***************~***** 
124SU 
i n n *  

" K C  

I R E  
i * r *  

"REACH 1 * 1.027 * 1250f 1344" 
*REACH 1 " 0.773 * 1270* 1357' 
'REACH 1 " 0.516 * 1440" 1492' 1470' 
"--ACH 1 * 0.233 t 915" 814" 820* 

ACH 1 * 0.079 * " I* 

Y************l*,:t**,<******li*irir***f***,~*,~****,<**~;*,:****** 
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l s2wS14-J14 . rep  

h * * * l * t * * h Y * * * i * * , , * * * V * * * * * W * * * * * I ~ * * * , i * I ~ , , * * ~ < , r * * , , * , < * * * * * * * * ~ * , ~ * * * ~ ~ * * * * * ~ ~ * * " * + t ~ * * *  

SUMMARY OF CONTRACTION AN0 EXPANSION COEFFICIENTS 
R i v e r :  152WS14 (114) 

.............................................................. 

' R e a c h  * R i v e r  s t a .  * contr. * ~ x p a n .  * 
* * * * * * * * * * * * * * * * * * * * * t * * * *U***** * * * *~~***** * * * * * * * * * * * * * * *  

'REACH 1 
"REACH i 
"REACH 1 
'REACH 1 
*REACH 1 
"REACH 1 
*REACH 2 
"REACH 2 
"REACH 2 
*******,,*l 

R i v e r :  1S2WS23 (314) 

* * * * * * h * * * * * * * * * t * h * * I : V * , < * * * * ~ , U * * ~ ' ~ ~ * * * * * * * * * * * ~ * * * * * ~ * *  

" R e a c h  * R i v e r  sta.  '* contr. * ~ x p a n .  * 
*****h*t*,,h**C****h**~t*****t"t****~~*********~r*********** 

"REACH 1 * 1 . 0 2 7  * .1" .3* 
"REACH 1 * 0 . 7 7 3  * . If .3*  
"REACH 1 * 0 . 5 1 6  * .1' . 3 *  
'REACH 1 * 0 . 2 3 3  * .1* .3*  
*REACH 1 0.079  * .l* .3' 
hhh*~*il**4*tt~,~**hI1h11<~?r*****~IXI19~(i**<r~9~I1******~9~*<~*Vt*** 
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MODEL: 1S2WS17 (538) 
REACH: 1S2WS17 (538) 



HEC-RAS vers ion  3 . 1  November 2002 
u.5. Army core o f  Engineers 

~ y d r o l o g i c  Engineering center  
609 second s t r e e t ,  s u i t e  D 

Davis, C a l i f o r n l a  95616-4687 
(916) 756-1104 

X  X X X X X X X  moc 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 X X X X m o c  X  X U X X X X X  XXXXXX XXXX 

PROIECT DATA 
Pro jec t  T i t l e :  152WS17 (138) 
P r o l e c t  F i l e  : 1 ~ 2 ~ ~ 1 7 - 3 3 8 . p r j  
Run Date and Time: 12/13/2004 2:36:50 PM 

P ro jec t  i n  Eng l ish  u n i t s  

P r o j e c t  Descr ip t ion :  
Waterman wash FDS 
Prepared by: 
Enqineer inq and Environmental Consul tants,  
~ n ? .  
3003 N. cenf ra l  Avenue, Su i t e  600 
Phoemx, Ar izona 85012 
Phone: 
602-248-7702 FAX: 602-248-7851 
For: 
~ l o o d  c o n t r o l  ~ i s t r i c t  o f  Maricopa 
county 
waterman wash - con t rac t  # 2002C024 
ropographic ~ a p p i n g  Source: 

Stewart  ~ e o ~ e c h n o l o a v  DeC 2000 
10' contour 1ntervaT. 
Discharge in fo rmat ion  
obtained from hydrology r e p o r t  
s tudv L i m i t s :  
waterman wash 
F ina l  Model Run 
Date: 3u l y  2004 
Model : ls2ws17 (138) 
Reaches: 152WS17 (138) 

~ : Y * b i * * i * * i * * * * * * * ~ * ( i : i i i i , , i i , ~ * * * * ~ . ~ : ~ ~ ~ ~ : ~ ~ * * , 6 ~ < * ? < ~ ~ : ~ ~ ~ ~ , : , ~ * * * ~ ~ : ~ ~ ~ ~ ~ < ~ * , ? , ~ * * * * ~ ~ ~ ~ ~ ~ r ~ : ~ r ~ ~ ~ * ~ ~  

PLAN DATA 

p lan  T i t l e :  ls2wS17 (338) 
Plan F i l e  : q:\303002 waterman Wash\HEC-~~s\Compl eted Models\Pri n tab le  Version\lS2WS17 
(138)\lS2ws17-138.p01 

Geometry T i t l e :  1S2wS17 (338) 
Geometry F i l e  : q:\303002 Waterman wash\HEC-RAs\Completed Models\Pr intable vers ion \ ls2ws l7  

(338)\1S2WS17_338.g01 

  low T i t l e  : 1SZwS17 (138) 
 low ~ i l e  : q:\303002 waterman wash\~EC-~4S\Completed Models\Pr intable version\ls2wS17 

(338)\152WSl7_138.f01 

Plan summary In fo rmat ion :  
Number of :  cross sec t ions  = 4 ~ u l i t p l e  Openings = 0 

Cu lver ts  = 0 I n l i n e s t r u c t u r e s  = 0 
Bridges = 0 La te ra l  S t ruc tures  = 0 

comoutational Informat ion 
' w a t e r  sur face c a l c u l a t i o n  to le rance = 0.01 
c r i t i c a l  de t h  ca l cu la ton ,  to le rance = 0.01 
Maximum numger of i n t e r a t l o n s  = 20 
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1.~2ws17-138.rep 
Maximum di f ference t o l e rance  = 0.3 
F ~ O W  to le rance f ac to r  = 0.001 

computation op t ions  
c r i t i c a l  depth computed on l y  where necessary 
Conveyance c a l c u l a t i o n  Method: A t  breaks i n  n values o n l y  
F r i c t i o n  s l o  e Method: Average Conve ance 
computations?   low Regime: s u b c r ~ t i c a l  Fyow 

Encroachment Data 
Equal conveyance = True 
L e f t  o f f s e t  - - 0 
R igh t  o f f s e t  = 0 

R iver  = ls2wS.17 (138)   each = REACH 1 
RS p r o f i l e  Method Value1 Value2 
0.920 PF 2 1 9950 10055 
0.718 P F 2  1 9975 10025 
0.495 P F Z  1 9950 10050 
0.298 PF 2 1 9950 10050 

FLOW DATA 

Flow T i t l e :  1521517 (238) 
Flow F i l e  : q:\303002 Waterman wash \H~c -~~s \ comp le ted  ~ o d e l s \ ~ r i n t a b l e  version\ls2Ws17 
(138)\lS2WS17-I38 . f O 1  

  low Data (cfs) 
t " * * l * * , < l * l l * , ~ * * * ~ ; C ~ : * * ~ ; * * , , ~ i i * * ? ~ * - * i i * * ~ < , : , , * ~ * ~ r , c , < * * ~ ~ ~ < * 9 ~ ~ ~ * ~ : ~ ~ ~ * ~ ~ * * ~ ~  

Reach RS " River  PF 1 " 
* lS2WS17 (238) REACH 1 0.920 * 1480 ' * 152WS17 (238) REACH 1 0.718 + 1630 " 
* 152WS17 (338) REACH 1 0.495 " 1810 " 

REACH 1 0.298 " 2020 * :*::;y:::*$~:!;'~,<; *,<,<,<9c<; <,**+<**,: ,***y: <<,*,<,> **$:<:9<**<'**<<*9<<:<<+'9t9<*?<3r+<9< 

Boundary cond i t i ons  *,<****** ,,* ********l,:**9;<,~:* ii,.i9 ; ~ , * ~ ' ~ , 9 < * ? c , : , : * + , < , % * , c 9 , * * * , , * 9 < ~ < <  c,<,<*$; **,<,< *<;~<*,~~~**,:,:,,**?:*<:,,***?<,:******9'*v;$<s:***+<+<*+<*?r9~ 

p r o f i l e  Reach :: River  upstream  owns stream " ** ,:,: *****,,***,,h**ff;ff ,-*< :v:*$c*t 9z**-,i * <<,,<,$ :,: ,,*?**, : * * ~ , , ; s * , > ~ ; ~ < ~ ; , ~ , , * , ~ * ~ ~ : * * ~ c * ? ~ ~ ? < , < ~ , * ~ ~ ~ , : ~ ~ * ~ < 9 f ~ ~ ~ < + < 9 < ~ * * * : ~ * s : ~ ~ * * ~ < * * ~ ~ * ~ ~ ~  

* ls2WS17 (138) REACH 1 PF 1 Normal s = 0.0091 * 
a 

h * * * " : l . b * * V * * * * b * * * ~ ; : : ? : , i * * % ~ ! ~ i i * < r ? ; ~ : * I ~ * ~ ~ ~ ~ ~ < < ' ~ < ~ < * ~ : % ~ : * * ~ < ~ . ! , % , ~ ? ~ ~ , ~ < < 9 < * * * ~ c ~ ' * * ~ ~ * ~ , e ~ < ~ ~ ~ < ~ , 9 8 9 r * + : ~ : ~ : *  

GEOMETRY DATA 

Geometry T i t l e :  1SZWS17 (138) 
Geometry F i l e  : q:\303002 Waterman W ~ S ~ \ H E C - ~ ~ s \ c o m p l e t e d  ~ o d e l s \ ~ r i n t a b l e  version\lS2WS~7 
(138)\1S2WS17-338.g01 

CROSS SECTION 

RIVER: 1 ~ 2 ~ ~ 1 7  (138) 
REACH: REACH 1 RS: 0.920 

Manning's n Values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

**s,****~i*,~**"***l*hd~'~:~~~,'**?<,:t***~,..II~;~:~:,~9~*~:~:9:~c~~ 
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Warning: The energy l oss  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and previous cross sec t ion .  

This may i n d i c a t e  t he  need f o r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 152WS17 (338) 
REACH: REACH 1 RS: 0.718 

I N P U T  
Descr ip t ion :  
S t a t i o n  E levat ion  Data num= 34 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev Elev 
******b%**f ~*******i:liI9,*~?*Ir**~*I'*****ii*~:<:?:*9'9;+:~:<:****,<***~<<',<*<:**%*****:::*~:**~'*** 

Manning's n  Values num= 3 
s t a  n  Val Sta n  Val s t a  n v a l  

Warning: The energy l oss  was greater  than 1.0 ft (0.3 m) .  between the  cu r ren t  and previous cross sec t i on  

This may i n d i c a t e  t he  need fo r  add i t i ona l  cross sect ions.  

a CROSS SECTION 
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RIVER: 152WS17 (138) 
REACH: REACH 1 RS: 0.495 

ThlDl IT *,., " ,  
D e s c r i p t i o n :  
S t a t i o n  E l e v a t i o n  Data num= 35 

s t a  E lev  s t a  E l e v  s t a  s t a  s t a  E l e v  

9512.72 899.5 9519.9 899.51 9569.32 899.55 9593.52 899.51 9637.44 899.43 
9667.15 899.36 9705.56 899.13 9740.77 898.9 9773.67 898.56 9814.4 898.16 
9841.79 897.77 9888.02 896.75 9909.91 896.24 9934.77 895.63 9973.11 890.37 
9992.31 887.98 10000 888.3910008.04 888.7910008.71 888.8410012.16 889.15 
10081.2 895.5310092.45 895.5810123.17 895.9710147.57 896.2210175.77 896.53 

10202.68 896.8310225.96 897.03 10257.8 897.32 10294.6 897.5710312.91 897.72 
10328.76 897.8410368.03 898.1710413.43 898.4910423.15 898.5610431.55 898.6 

Manning's n  va lues  num= 3 
s t a  n  Val s t a  n  Val s t a  n  Val 

*** ,<**** ,<*, ,*?, ,<l***( , , ***~'******~, , I~,<i;** , ,* ,<, ,**;>~*~~~c 

9512.72 ,051  9934.77 ,054 10081.2 , 0 5 1  

Bank S ta :  L e f t  R igh t  Lengths: L e f t  channel ~i h t  c o e f f  Con t r .  Expan. 
9934.77 10081.2 1040 1039 g70 .1 . 3  

$::::*:~$:::y<<$y::!: ,c+< :::2<:<:?2::,<; *9,,<,<,,**: *,c+< * <,*, :$<* *?<, : + < 9 , 9 ; * ~ , , , , < 3 ~ , < , ; , < , < * , ' * ~ < * * * * 9 < 9 < * < < * ~ ~ ~ f + < + ~ , , 9 ~ ~ : ~ ~ ~ , ~ - * ~ , * * ~ ~ ~ ~  

" E.G. E lev  (ft) * 894.06 * Element * L e f t  OB * channel * R i g h t  08 * 
& * 0.054 * v e l  Head (ft) 0.47 * W t .  n-Val . 

* W . S .  E lev ft) * 893.59 * Reach Len. (ft) * 1040.00 <' 1039.00 * 970.00 " 
* 330.52 ' 9r c r i t  w.5. $ft) * 892.36 F ~ O W  Area (sq ft) " 330.52 *: 

g* E.G. s l o p e  (ft/ft) "0.009274 * Area (8 ft) * 1810.00 " * Q T o t a l  (cfs) * 1810.00 " Flow (C?S) " 110.65 * I* 

* TO w i d t h  (ft) * 110.65 * TOP w i d t h  (ft) " 5.48 * * VeY 
* 

T o t a l  ( f t / s )  5.48 +; A v i .  , v e l .  ( f t / s )  e 2.99 * h 

* Max c h l  ~ p t h  (ft) 1 5 .61  <: Hy r oep th  (ft) 18795.0 S * 
* conv. T o t a l  (cfs) * 18795.0 * conv. (cfs) ', 111.26 fi * Length Wtd. (ft) $: 1039.00 9: Wetted per .  (ft) ' 1.72 " * 
+ M in  ch  E l  (ft) " 887.98 " shear ( lb /sq ft) * 9.42 * . 
*: ~ l p h a  * 1.00 * st ream power (1 b / f t  s) 1 " 10.00 " * * ~ r c t n  LOSS (ft) !< 9.55 " cum volume (acre- f t )  ,, * 4 . 5 8 "  * c & E LOSS (ft) * 0.07 cum SA (acres) ,,,, *********** *+c*$, * **<:,,V,<9r*<c< :+<*,*** <<$, * ,c?<***, ' 9 ' * < : * * 3 ? * < < * , < * * * 9 r * * , c ~ ; ? r ~ * * > ~ ~ : * * * * ~ : ~ < * * * ~ : * i ~ ~ , ~ ~ * ~ ~ * ~ ~ * ~ ~ * * ~ ~ *  

Warning: The energy l o s s  was g r e a t e r  than  1 . 0  ft (0.3 m). between t h e  c u r r e n t  and p rev ious  cross s e c t i o n .  

T h i s  may i n d i c a t e  t h e  need f o r  a d d i t i o n a l  cross s e c t i o n s .  

CROSS SECTION 

RIVER: 1S2WS17 (338) 
REACH: REACH 1 RS: 0.298 

INPUT 
D e s c r i p t i o n :  Cross Sec t ion  l o c a t e d  a t  E l l i o t  Road. 
S t a t i o n  E l e v a t i o n  ~ a t a  num= 38 

s t a   lev s t a  E lev  s t a  E lev  s t a  E lev  s t a  E lev  ***** *** * l * * , : * * * * * ~ t * ~ , : * * * * ~ ~ : * * * , : * ~ , i , * t * ~ * ~ , r * * * ~ * * * * * * * * * ~ , , c * * 9 r * * * * ~ ' , f , ' ~ , * * * * , < * * * * * + ~  

9754.4 888.7 9771.58 888.12 9800.75 887.2 9819.74 887.46 9848.54 887.66 
9849.61 887.6 9850.75 887.53 9851.69 887.46 9852.69 887.38 9853.77 887.3 
9858.63 887 9900.03 885.37 9910.33 884.85 9938.89 883.65 9952.8 883.05 

9980.5 880.46 9987.2 880.55 9991.88 880.62 9995.39 880.85 10000 880.8 
10018.16 880.95 10036.8 881.4910064.37 881.7610078.79 881.8910107.65 882.4 

10136.1 883.110151.04 883.32 10179.4 883.910194.49 884.15 10222.9 884.47 
10237.96 884.7210266.42 884.9310281.34 885.1510309.87 885.4410324.69 885.69 
10355.02 886.2810381.23 886.8710395.99 887.16 

Manning's n Values num= 3 
s t a  5 t a  n Val s t a  n  v a l  **,~***h****~*:!~2lt,cii*.,1*****~*~***/i/i/i,,****ttlhlf?r**+,**~~~~t 

9754.4 , 0 5 1  9848.54 .05410237.96 , 0 5 1  

sank s t a :  L e f t  ~ i g h t  Lengths: L e f t  channel R igh t  coeff  Con t r .  Expan 
9848.5410237.96 15 1 7  1 5  .1 . 3  

Page 4 



1s2ws17-338.rep 
* 884.44 ic Element Le f t  0s * channel * R igh t  05 : 

0.054 *' v e l  Head (ft) * 0.25 * w t . n - v a l .  * 884.20 * Reach Len. (ft) 
* 883.28 *  low Area (sq ft) " 508.25 '* 

* 
" 508.25 " * ~ . ~ . ~ l o p e ( f t / f t )  "0.009117 * ~ r e a ( ~  ft) " 2020.00 " 

i. 2020.00 '' Flow (CTS) * Q T o t a l  (cfs) " 273.00 * 273.00 * Top Wldth (ft) * TO w id th  (ft) * 3.97 97 ~ v g .  v e l  . ( f t / s )  * 3.97 ' * ve? To ta l  ( f t /s)  
A 

* 3.74 * Hydr. Depth (ft) " 1.86 ,, * Max c h l  ~ p t h  (ft) 
* 21155.4 * conv. (cfs) * 21155.4 * '. conv. To ta l  (cfs) * wet ted Per. (ft) 

& * 273.19 " * Length wtd. (ft) * 880.46 * Shear ( lb/sq ft) 
& " 1.06 * 

* Min ch ~l (ft) * 1.00 * stream power ( l b / f t  s) * * 4.21 * * ~ l p h a  
* 

2 * cum volume (acre- f t )  ; 
9< F r c t n  LOSS (ft) 

* 

SUMMARY OF MANNING'S N VALUES 

River :  1S2WS17 (338) 
*,'l***CV,<4~*lth****.,:,i*1~:,c,:*,i~cI~;*~c*,i*ilil*i.;*?:~**~;*;~~**,<**~:~:~c~*~<~~~~*~~* 

* nl * n2 " n3 * : ,*,,, !:::: *+9c: ,c*,: $iLE55:E$~IIIIIh+rh,elid:h?;+** ,s,' ~ ~ T , , r * * * 9 : ~ ? : ~ ~ : 3 ~ + c ~ ~ ~ + r ~  

"REACH 1 " 0.920 .051* ,054" ,051" 
'<REACH 1 * 0.718 .051t ,054" ,051" 
"REACH 1 : 0.495 .051* ,054" .051* 
"REACH 1 " 0.298 .051* ,054" .05 lh  
d;ib***,~,<ti^ *%,, *****< <,<I ;,~~,~~:**~;II:II:~C?:~~*V~*~+~,*****?<~',<,~,<~;*~~~~**~~***+ 

I"*,rI****^"*,,I*3:***f *~~*ii**11:1:,1,'11~<+:~:*~,,<~:~;~~:~~<~~~9;?:9;~~:~~<*~<*9:~~:~<~:~,'**%~~~.~:~<9?~~~*~c~:~~ 

SUMMARY OF REACH LENGTHS 

R ive r :  1 ~ 2 ~ ~ 1 7  (138) 
lit **,> * **** **,<*ll~****~*~~',:~~~~:~:,~**iii:i:i:i:*~~9~~:~c~~,~*,'***?:9:~~*9~~:~:*~:~~* 

Reach R iver  Sta. * Le f t  9< channel ?: RighE.,.".: 
, : C * * * * * * , : U * * " i l * * * 1 d * , i * ~ ~ * ~ ~ : * i i ~ * ~ ; ~ , ~ * , ' 9 < ; k * ~ : ~ ~ , c * 9 < ~ ; ~ ~ ? : ~ ~ ~ ~ ~ * ~ ~ * + : * ~ : ~ ~ < ~ < * "  .... 

* 0.920 iREACH 1 1060* 1O7Oir 1060" 
REACH 1 : 0.718 1080* 1177" 1030" & 

REACH 1 " 0.495 1040" 1039* 970* 
"REACH 1 * 0.298 1 5 *  17* 15* 
"*,:,r**.**"hl***<:,:**,;~i:i*~<~;<~~~,i~c*~;~<~;~~*,,****,:~****~~:~:~~~~<9:*9:~~~:~~~*~<* 

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
River :  1 ~ 2 ~ ~ 1 7  (138) 
*b,'*+*****C***hb *,? **;IIIII*I:?;I:I:I:,I:,~~<*~:~+:~,~**,;~:~:~~~**~*~~:?:~ 

* River  s ta .  * c o n t r .  * Expan. :,<****:::::I*"**,t*̂  ***,< * **+*+<,?*9 ;*<: ?c$c i',,ili19<*<:*%* ,<,< **<:%?:**<* 

'REACH 1 " 0.920 9' 
1 9 :  .3" 

"REACH 1 0.718 * . 1* .3* 
"REACH 1 * 0.495 * .1" .3" 
*REACH 1 * 0.298 " .I' 3" 
***** ,?*,< * * * * ? * * * * * * , : * * * 9 : ~ ~ d C ~ , ~ * 9 : ~ ~ : ~ ~ , 1 ~ < * * ? ~ ~ ~ , < * * ~ ; ~ ; * ~ ~ * * ~ ~ * ~ ~  
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MODEL: 1S2WS18B (537) 
REACHES: 1S2WS18B (537) 

1S2WS18A (527) 



HEC-RAS ve rs ion  3.1 November 2002 
u.s. Army corp  of EngiSXers 

Hydro log ic  Engineering center  
609 second s t r e e t ,  s u i t e  D 

Davis,  c a l l f o r m a  95616-4687 
(916) 756-1104 

PROJECT DATA 
P r o j e c t  T i t l e :  1s2wS18B (137) 
P r o l e c t  F i l e  : 1 ~ 2 ~ ~ 1 8 ~ - 3 3 7 .  p r j  
Run Date and Time: 12/14/2004 12:40:58 PM 

P r o j e c t  i n  Eng l ish  u n i t s  

P r o j e c t  Descr ip t ion :  
Waterman wash FDS 
Prepared by: 
~ n g i n e e r i n g  and ~ n v i  ronmental consu l tan ts ,  
rnc .  
3003 N. cen f ra l  Avenue, s u i t e  600 
Phoemx, ~ r i z o n a  85012 
Phone: 
602-248-7702 FAX: 602-248-7851 
FOP: 
~ l o o d  c o n t r o l  D i s t r i c t  o f  Maricopa 
county 

a waterman wash - con t rac t  # 2002C024 
Topographic Mapping source: 

Stewart  ~ e o t e c h n o l o  y Dec. 2000 
10'  contour  ~ n t e r v a ?  
Dischar e i n fo rma t i on  
o b t a i n e j  from hydrology I 
study L i m i t s :  
waterman wash 
F lna l  Model Run 
Date: l u l y  2004 
Model : 152WS18B (137) 
Reaches : 1s2WS18B 

lS2WS18A (127) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

PLAN DATA 

Plan T i t l e :  1S2WS18B (137) 
p l a n  F i l e  : q:\303002 Waterman Wash\HEC-RAS\Completed Models\PPintable version\ls2Ws18B 
(137)\1s2Ws18B~137.p01 

Geometry T i t l e :  1S2WS18B (137) 
Geometry F i l e  : q:\303002 Waterman Wash\HEC-RAS\Completed Models\Pr intable 

vers ion\ ls2wsl8B (137)\1s2wsl8B-137.g01 

 low T i t l e  : 1s2wsl8B (137) 
Flow F i l e  q:\303002 waterman Wash\HEc-~~s\Cornpleted Models\Pr intable 

version\ls2ws18B (137 ) \ l s i ~s188337 . f01  

Plan Summary In fo rmat ion :  
Number of: cross sec t i ons  = 7 ~ u l i t p l e  Openings = 0 

c u l v e r t s  = 0 I n l i n e s t r u c t u r e s  = 0 
Bridges = 0 ~ a t e r a l  s t r uc tu res  = 0 

Computational I n fo rma t i on  
water  surface c a l c u l a t i o n  to le rance = 0.01 

a c r i t i c a l  depth ca l cu la ton  t o l e rance  = 0.01 
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lS2WS18B-137.rep 
Maximum number of i n t e r a t i o n s  = 20 
~aximum d i f fe rence to le rance = 0.3 
 low to le rance fac to r  = 0.001 

Encroachment Data 
Equal conveyance = True 
Le f t  o f f s e t  - - 0 
R igh t  O f f s e t  = 0 

R iver  = lsZwsl8B (137) Reach = REACH 1 
RS p r o f i l e  Method va lue1 value2 
1.618 PF 2 1 9950 10030 
1.338 PF 2 1 9959 10047 

R iver  = ls2wsl8B (137) Reach = REACH 2 
RS p r o f i l e  ~ e t h o d  va lue1 value2 
1.045 PF 2 1 9960 10040 
0.876 PF 2 1 9920 10055 
0.683 PF 2 1 9950 10050 

R iver  = ls2ws18A (127) Reach = REACH 1 
RS p r o f i l e  ~ e t h o d  va lue1 value2 
0.460 PF 2 1 9960 10030 
0.257 PF 2 1 9965 10035 

FLOW DATA 

Flow T i t l e :  152WS18B (137) 
Flow F i l e  : q:\303002 Waterman wash\~~c-FcAs\Completed ~ o d e l s \ p r i n t a b l e  v e r s i o n \ l ~ 2 ~ ~ 1 8 ~  
(137)\lS2WS18B-l37.fol 

Flow * * h * * * , , t t , T t . t * * t t h * * * t * * ~ ~ V ~ ~ ~ ~ ~ ~ h + , * ~ ~ * h h h h * * * + , * * * + , + ~ * * * * * * : * c 9 - * * * * *  Data (cfs) 

 each RS '. River PF 1 " 
* 1S2WS18B (137 REACH 1 1.618 " 970 ' 
* lS2WSl8B (1373 REACH 1 1.338 * 1040 *' 

1S2WS18B 137) REACH 2 1.045 " 2480 " 
* 1S2WS18B El37 REACH 2 0.876 2800 * 
* 152WS18B I371  REACH 2 0.683 " 3170 " 
* 1S2WS18A E127) REACH 1 0.460 * 700 'c 

* lS2WSl8A (127) REACH 1 0.257 " 820 ' .......................... ,,,, * * I I I I * * ~ * * + < + < * * * * ~ < * * * * * * * * * * * * + ~  

~ o u n d a r y  b*******,,**gr******t9,**f cond i t ions  t*****t****t**************%*+***<,******,r**********f**<8*****************~,g<*v:** 

 each p r o f i l e  * Upstream Downstream * * **,,***.* ~ i v e r  ,,,, i ~ ~ ~ ~ ~ h ~ ~ * * V ~ ~ i * , : , z ~ ~ V 1 ~ ~ * * h , ~ ~ ~ , , ~ ~ ~ ~ , , ~ + , ~ v , * ~ ~ ~ ~ ~ ~ ~ ~ * * ~ ~ ~ c + ~ ~ * ~ * * * ~ ~ * * * * ~ ~ ~ * * * * * * * * * * * * * * * * * * * * * *  
* Normal 5 = 0.006 * 1S2WS18B 137) REACH 1 

* 
PF 1 

* lSZWSl8B f337 REACH 2 PF 1 
s ~ o r m a l  s = 0.006 : 

* lS2WSl8A (1271 REACH 1 PF 1 u Normal 5 = 0.006 
t * * t t * t * * * * * , < * * * , , * * * * * * * * * t f * , < * * * , , * * * , , * * * * * * * * * , < ,~ * * *~ * * * * , < , ' *~~ * * * * * * * * * * * * *~<9<* * * * * *?~* * * * * * * * *~~ * * * * * * * * * *  

******************,,*************%*****,,****,<*************************?,********** 

GEOMETRY DATA 

Geometry T i t l e :  lS2WS18B (137) 
Geometry F i l e  : q:\303002 Waterman Wash\HEC-~AS\Completed ~ o d e l s \ ~ r i n t a b l e  version\ls2Wsl8B 
(137)\1szwsl8~-137.g01 

5:::~*~::::::~*%~~~:f**Iii*,~***II******,I*,<*************~,**,<********************** 
Reach * upstream ~ounda ry  *  owns stream ~ o u n d a r y  * 

......................................................................................... * * IUNCTION 1 * 152W518B (137) REACH 1 
* 

* IUNCTION 1 * 152WS18B (137) REACH 2 
* * 

(r * 3UNCTION 1 * lSZWSl8A (127) REACH 1 
?,,, ***, ,*,1*~,~,************~<~**,r**~'******~~***~<~~****~~**~~* 

IUNCTION INFORMATION 
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Name: IIUNCTION 1 
Descr ip t ion :  
Energy computation Method 

Length across l u n c t i o n  T r i b u t a r y  
~ i v e r  Reach ~ i v e r  Reach Length Angle 

1S2WS18B (137) REACH 1 t o  1S2WS18B (137) REACH 2 1547 
152WS18A (127) REACH 1 t o  1s2WS18B (137) REACH 2 1356 

CROSS SECTION 

RIVER: 1S2WS188 (337) 
REACH: REACH 1 RS: 1.618 

INPUT 
Descr ip t ion :  D i r e c t l y  downstream o f  Tu th i  
L i m i t  o f  study, 
s t a t i o n  E levat ion  Data num= 44 

s t a  Elev s t a  Elev s t a  
............................................... 

11 Road. 

Elev s t a  ?***,<************% 
910.68 9484.21 
910.87 9626.81 

910.7 9781.21 
909.55 9936.06 
907.2610021.89 
909.0710124.55 
911.5810295.95 
911.9310441.26 
911.99 10581 

Elev s t a  
i * * * * * * * * * * * , , * *7  

910.73 9503.11 
910.89 9654.1 
910.56 9812.36 

909.3 9995.67 
907.2210033.23 
910.4810157.01 
911.6410314.58 
912.0110482.78 
912.01 

Elev 
I******* 

Manning's n values num= 3 
s t a  n Val S ta  n Val Sta n Val 

~cb******+*t~<, , ,~t ,~* l* I * i i i * ,~**~~l i l i * , ,~*** i i *h*%~*******  

sank Sta:  Le f t  R igh t  Lengths: Le f t  channel R igh t  c o e f f  Contr. Expan. 
9936.0610124.55 1380 1475 1435 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 ******~,,,*******+*,,* ,,*,'**~,~r~,~***ii*9:~:~,:~*****-**~:*~t***9~,:**~~***~*~<~~~***~:**~%~~***9c*~~~~~~*****~-~~~~ 
* E.G.  lev (ft) * 910.44 * Element * Le f t  0s " channel * R igh t  OB : 
* v e l  Head (ft) * 0.09 * w t . n - v a l .  * 0.051 * 0.054 * 
* W.S. Elev (ft) * 910.35 * Reach Len. (ft) * 1380.00 * 1475.00 * 1435.00 ? 
* c r i t  W.S. (ft) * 909.13 * Flow Area (sq ft) * 58.18 * 364.60 * 

E.G. s lope (ft/ft) "0.003316 * Area (s ft) " 58.18 " 364.60 * 
* 970.00 * Flow (CTS) 

* 
* 61.58 " 908.42 " Q T o t a l  (cfs) 

* 
* 300.91 * Top Width (ft) * 116.08 2 184.83 * * TO w id th  (ft) 

* 
vey T o t a l  ( f t /s)  * 2.29 * Avg. Vel . ( f t / s )  * 1.06 2.49 " * 

* 3.13 * Hydr. Depth (ft) * 0.50 * 1.97 ' * Max c h l  ~ p t h  (ft) 
* 

* 16844.8 * Conv. (cfs) * 1069.4 * 15775.4 " " conv. To ta l  (cfs) 
* 

* Length wtd. (ft) * 1472.09 * wetted per.  (ft) " 116.08 * 184.91 * 
* Min ch  ~l (ft) 9c 907.22 fT shear ( lb/sq ft) * 0.10 0.41 * * 

* 1.12 * Stream Power ( l b / f t  s) 0 .11  1.02 " Alpha 
* 

* ~ r c t n  LOSS (ft) * 9.00 " Cum volume (acre- f t )  0.94 22.72 : 0.26 " 
* 0.04 * cum SA (acres) * 1.84 4.65 :,E,$*&k:::*ifZ!,,*****ii********~ c'*'*'*'* ************** ***** ******%***** ***** **************9<9c**?<*:  

warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 
0.7 o r  g rea ter  than 1.4. Th i s  may i n d i c a t e  t h e  need f o r  a d d i t i o n a l  cross secfions. 

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and prevlous cross sec t ion .  

Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sec t ions .  

CROSS SECTION 

RIVER: lS2WS18B (137) 
REACH: REACH 1 RS: 1.338 

INPUT 
Descr ip t ion :  
s t a t i o n   levat ti on Data num= 47 

S ta  Elev s t a  Elev s t a  Elev El ev s t a  Elev ~ i * * l , , * * * * * * * * * * * * * * *y * * * i : * *U* * * * * * * * * I * * * ,~ * * * *~<* * , , * *~Z~*~* * * * * * * *~~~~<* * * * * * *~ *~  
9284.24 904.63 9308.87 904.5 9324.24 903.87 9339.13 903.38 9364.84 902.83 

9390.3 901.68 9391.41 901.71 9393 901.73 9430.41 902.62 9435.35 902.8 
9457.82 903.77 9492.05 903.63 9501.04 903.6 9548.02 903.47 9595.57 903.33 
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~ a n n i n g ' s  n values num= 3 
s t a  n Val s t a  n Val s t a  n v a l  

********,<*~******,<, ,* ,~U*, ,**********, ,~~*~,"I"<,<*~~+~**** 

9284.24 ,051 9933.43 .05410078.89 ,051 

sank Sta: Lef t  R igh t  Coeff cont r .  Expan. 
9933.4310078.89 .1 .3 

$~::*:~~~::~:~:~y~**I:::fl~p*fi~,F,,~***~,**,<***********,,**,<**,<****,<**9<****~<**~<*~********?~******** 
* E.G. Elev (ft) * 901.40 'r ~ l e m e n t  t 

* Lef t  os ' channel : Right  00 
* 0.45 ' W t .  n-Val. * Vel Head (ft) 0.054 

* W.S. EleV ft) + 900.95 * Reach Len. (ft) * 1547.00 " 1547.00 * 1547.00 : 
* c r i t  W.S. [ft) * 900.23 *  low ~ r e a  (sq ft) v * 193.55 * 

* 193.55 * * E.G. s lope (ft/ft) "0.013778 
* 

* 1040.00 : l:?S?) ,z '( 1040.00 * " 
* Q T o t a l  (cfs) * * 89.73 * *- 
* TO w id th  (ft) * 89.73 * T O ~  Width ft) * 5.37 * Av v e l  . Eft/s * 5.37 * * vel; 

f 
To ta l  ( f t /s)  * 4.49 * Hy i r .  Depth (ftj * 2.16 : * 

* Max chi Dpth (ft) * 8860.0 ii 

* conv. To ta l  * 8860.0 * conv. (cfs) * * 90.20 * * * 1547.00 * Wetted Per. (ft 
A * 1.85 " * * 896.46 * Shear ( lb/sq ft * 9.92 : * 

* ~ l p h a  * 1.00 * s t r e a m ~ o w e r ( l b / f t s ) ~  * 9.44 * cum Volume (acre-ft) 0.02 * 13.27 0.26 : * F r c t n  LOSS (ft) * 0.04 * cum SA (acres) * h ~ ~ h ~ t ~ ~ ~ t f ~ , ~ b t ~ v t , ~ ( r h ~ ~ ~ ~ ~ l i ~ ~ ~ , c , ~ t t t t ~ ~ ~ w ~ ~ , ~ , ~ ~ ~ ~ , ~ ~ , ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ * * * ~ ~ ~ * * * * ~ f ~ ~ ~ * * ? ~ * * * * * * * * * * * ~ ~ * * * ~ ~ ~ ~ * * ~ c ~ r " *  C & E Loss (ft) 

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and previous cross sec t ion .  

This may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sec t ions .  

CROSS SECTION 

RIVER: 1S2WS188 (137) ' 

REACH: REACH 2 RS: 1.045 

Manning's n Values num= 3 
s t a  n v a l  s t a  n v a l  s t a  n v a l  

*****l,~l*********t*t*******II****,<*****~*,<*******~ 

9335.49 .0519924.68 ,05410076.34 ,051 

sank s ta :  Lef t  R igh t  Lengths: Le f t  channel R i  h t  Coef f  Contr .  Expan. 
9924.6810076.34 845 891  890 .1 .3 

$$:::,::$~::~,~:y~:~:**s:::fl~:*~:,F,ith*****,<******,t,,*****,~*,<**,,****~~*****9~**********************~~ 

* E.G. Elev (ft) * 891.92 * ~ l e m e n t  * L e f t  os * channel : Ri h t  0s : 
', v e l  Head (ft) * 0.31 * w t . n - V a l .  * 0.051 * 0.054 8.051 
* W.S. Elev ft * 891.61 * Reach Len. (ft) * 845.00 * 891.00 : 890.00 : 
* c r i t  W . S .  Eft3 * F ~ O W  Area (sq ft) * 1 .02  * 553.81 14.48 
* E.G. s lope (ft/ft) "0,004694 * Area (s ft) * 1 .02  * 553.81 * 14.48 * 
* Q To ta l  ( c ~ s )  2480.00 * Flow (CTS) * 0.34 * 2469.56 " 10.10 " 

Page 4 



1 ~ 2 ~ ~ 1 8 8 - 1 3 7 . r e p ~  
TO Width (ft) * 236.38 * TOP width (ft) 14.57 * 151.66 * 70.15 * 
ve? To ta l  (f t /s) * 4.36 * ~ v j . , v e l .  ( f t / s )  * 0.34 * 4.46 * 0.70 * 

* Max c h l  Dpth (ft) * 6.76 HY r oepth (ft) * 0.07 * 3.65 2 0.21  * 
* conv. Tota l  (cfs) * 36198.7 * Conv. (cfs) 

* 5.0 * 36046.3 147.4 * 
* Length Wtd. (ft) * 890.01 * wetted per. (ft) * 14.57 * 152.24 " 70.15 * 
* Mln Ch El  (ft) * 884.85 " shear ( lb/sq ft) * 0.02 * 1.07 * 0.06 * 
* n lpha * 1.04 * s t r e a m ~ o w e r ( l b / f t s ) :  0 .01  * 4.75 * 0.04 ' * F r c t n  Loss (ft) * 3.55 * cum Volume (acre- f t )  * 1.88 * 25.06 * 0.49 * 
* c & E Loss (ft) * 0.00 * cum SA (acres) 3.04 * 5.80 ' 1.49 ' 
* ~ , , * * * * * * * * * * * * * * * * s , : * t * ~ , * * * d ~ * , < * , < * i i * i * ~ , * * , c , ~ * ~ c * * ~ , : * * * * * * * * * * ~ * * ~ ~ ~ * * ~ < * * ~ * * * * * ~ * * * * * * * * * ~ ~ * * * ~ ~ * * ~ ~  

warning: The energy l o s s  was greater  than 1 .0  ft (0.3 m). between the  cu r ren t  and previous cross 

Th is  may i n d i c a t e  t he  need f o r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 152WS18B (337) 
REACH: REACH 2 RS: 0.876 

INPUT 
Descr ip t ion :  
s t a t i o n  E levat ion  Data 

s t a  E lev  s t a  
***t*****ft**I*****iiii*** 

num= 45 
~l ev s t a  

;***?,*I********** 
Elev s t a  

.*lr*,<**l*l*,:*U*,z** 
~l ev s t a  

*I*** ,<*********l 

894.13 9572.6 
892.71 9722.34 
888.01 9904.75 
882.12 9987.12 
879.4610013.09 
889.4710130.38 
891.57 10248.3 
891.5910388.27 
892.4910524.56 

Manning's n  values num= 3 
s t a  n  Val s t a  n  Val s t a  n v a l  

*****..***l*****t**,:*****hhhh******?#**~r********+ 

sank Sta:  L e f t  R ight  Lengths: L e f t  channel R ight  Coeff Contr. Expan. 
9944.94 10060.1 1090 1023 990 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 ***** ***** ***Y*n,~***+<**$:  *,<,I *****,CI<I,:I**********<,***,<~;****~* ,<,? 9<***9<*+*****,:*********%**9~**9~****?:* 

* E.G. Elev (ft) +: 888.37 ~ l e m e n t  * Le f t  0s 9- channel * Right  08 " 
* 0.051 ': 0.054 * * v e l  Head (ft) * 0.34 * w t . n - v a l .  

" w . 8 .  Elev (ft) * 888.03 * Reach Len. (ft) * 1090.00 " 1023.00 * 990.00 * 
" c r i t  w.8. (ft) *  low Area (sq ft) * 77.73 " 566.35 j: * 77.73 * 566.35 * E.G. s lope (ft/ft) *0.003481 ' Area (s ft) 
* Q To ta l  (cfs) * 2800.00 * Flow (C?S) * 113.55 *2686 .45  j: * 
* TO w id th  (ft) * 211.34 * TOP w id th  (ft) 99.20 ' 112.14 
* vey T o t a l  ( f t / s )  v e l  . (ft /s) " 1.46 * 4.74 ' * 
* Max c h l  opth (ft) 2 i:;; : $ l ~ . ~ e p t h ( f t )  * 0.78 " 5.05 * 1 

* conv. ~ o t a l  (cfs) * 47456.5 * conv. (cfs) - 1924.6 "45531.8 " * 
* Length Wtd. (ft) * 1024.16 * Wetted Per. (ft) * 99.21 * 113.41 * * 
' Min ch El  (ft) * 879.45 * shear ( lb/sq ft) 0.17 * 1.09 * * 
* Alpha * 1.15 * Stream Power ( l b / f t  s) * 0.25 * 5.15 * * 
" F rc tn  LOSS (ft) * 4.67 * cum Volume (acre- f t )  j: 1.12 j: 13.60 * 0.34 * * c & E LOSS (ft) * 0 .01  * Cum SA (acres) 1.93 3.10 * 0.77 * 
* * * l , ~ * * * * * V * s * * * , < * * * * * % * * * * * + * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 9 c * * * * * * * *  

warning: The energy l o s s  was greater  than 1 .0  ft (0.3 m). between the  cu r ren t  and previous cross 

Th is  may i n d i c a t e  the  need fo r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 152WS18B (337) 
REACH: REACH 2 RS: 0.683 

INPUT 
Descr ip t ion :  
s t a t i o n  E levat ion  Data num= 5 1  

s t a  Elev s t a  E lev  s t a  Elev Sta   lev s t a  Elev 
U*U,,*****t?.*,~******1*1*1*1*~:*******~**~r~?,*,~**~~***?;*,<*********~~**~******~,**%~?~,~9c*** 

9389.58 886.84 9399.23 886.81 9410.78 886.75 9450.14 886.56 9473.7 886.41 
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Manning's n values num= 3 
s t a  n Val s t a  n v a l  s t a  n v a l  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9389.58 ,0519908.27 .05410060.04 .051  

Bank s t a :  Le f t  R igh t  Lengths: L e f t  channel R igh t  Coef f  con t r .  Expan. 
9908.2710060.04 90 92 90 .1 .3 

$~~:~*::$;~~~y~~;~~~*,<:;:~;:,2g:*;,<*** *,,* *** *,,,, ***********9<**,,**:***9<9~****f,******+<*?<*,<*******<?f* 

* E.G. Elev (ft) * 883.68 " ~ l e m e n t  * Lef t  OB '< Channel * R i  h t  OB : 
v e l  Head (ft) * 0.43 * w t .  n-val .  * 0.051 : 0,054 7 8.051 * 

* W.S. Elev ft * 883.26 * Reach  en. (ft) 
* c r i t  w.s. tft3 * 881.49 fr  low Area (sq ft) r 11.72 * 592.10 * 29.97 " 
* ~ . ~ . s l o p e ( f t / f t )  *0.006004 * ~ r e a ( s  ft) * 11.72 * 592.10 : 29.97 " 
* Q T o t a l  (cfs) * 3170.00 * Flow (c7s) * 9 .41  * 3121.44 39.16 ' 
* TO w id th  (ft) * 275.18 * Top Width (ft) * 55.35 : 151.77 * 68.06 " 

ve? Tota l  (f t /s) * 5 .OO * Av . v e l  . ( f t /s  * 0.80 5.27 * 1 .31  
* Max c h l  ~ p t h  (ft) + 6.58 * H y i r .  oepth (ft * 0.21 " 3.90 0.44 * 
* conv. To ta l  (cfs) * 40909.8 * conv. (cfs) * 121.4 : 40283.1 " 505.3 * + Length wtd. (ft) * wetted per.  (ft) * 55.35 152.30 * 68.07 * 
', Mln Ch E l  (ft) * 876.68 * shear ( lb/sq f t L  * 0.08 * 1.46 " 0.17 * 
" ~l pha * 1.09 * stream power (1 /ft s) : 0.06 : 7.68 : 0.22 : ' Frc tn  LOSS (ft) v * cum volume (acre-ft) * 

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

***l*i*****Y****l*t***,<* *$<,<,,** *** *+<<,,, h***,,*,,******?r**,,**?:,<**?:**<,*******9?****?r*~~,,*****~~+'*i~****'~fe 

CROSS SECTION 

RIVER: 152WS18A (127) 
REACH: REACH 1 RS: 0.460 

s t a  EleV ,h*tE!::l****tv**t****ll* 

Manning's n values num= 3 
s t a  n v a l  s t a  n v a l  s t a  n Val 

, 't***t**ll******i**h*******II*****i~************** 

9275.39 ,051 9857.81 ,05410116.33 ,051 

Bank s t a :  Le f t  ~ i g h t  Lengths: Lef t  Channel R i  h t  Coef f  COntt'. Expan 
9857.8110116.33 1035 1071  1835 .1 .3 

CROSS t U t ~ , ~ ~ t h ~ , ~ ~ ~ V l t ~ l ~ ~ t ( i i t h ~ ~ ~ l * ~ ~ t * h ~ ~ ~ ~ ~ ~ ~ ~ , ~ ~ ~ ~ ~ ~ ~ * * * ~ , ~ ~ * ~ s ~ ? ~ * * * * * * * ~ * + ~ * * ~ * * * * * * ~ ~ * * ~ ~ * * * * * * f ~ * * * * * * ~ : * * *  SECTION OUTPUT p r o f i l e  #PF 1 

* E.G. Elev (ft) * 899.90 * Element * Le f t  OB * channel : ~ i g h t  OB : 
* v e l  Head (ft) * 0.09 * w t .  n-Val . t * 0.054 

* W.S. Elev (ft * 899.81 * Reach Len. (ft) * 1035.00 * 1071.00 : 1035.00 " 
u *  low Area (sq ft) * 286.84 c r i t  W.S. (ft * 286.84 " 

* ~ . ~ . s l o ~ e ( f t / f t )  'c0.003271 * ~ r e a ( s q f t )  
7% 
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* q T o t a l  (cfs) 
* TO w id th  (ft) 
* ve7 T o t a l  (ft/s) 
* Max Chl Dpth (ft) 
* conv. To ta l  (cfs) 
* Length Wtd. (ft) 
* Min ch ~l (ft) 
* ~l pha 
* F r c t n  LOSS ft) 
* C & E LOSS !ft) 
*?<********l,<**l****t*L 

warning: The energy l o s s  was g rea te r  than 1 .0  ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

Th is  may i n d i c a t e  t h e  need f o r  a d d i t i o n a l  cross sec t ions .  

CROSS SECTION 

RIVER: 1S2WS18A (327) 
REACH: REACH 1 RS: 0.257 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

,<*+,<*****tt***~',<f**,<**,~****%~,~,<**,i,~%~~*~~*~~:~:***~~* 

9523.57 ,0519935.73 .05410066.33 .051 

Bank s t a :  Le f t  R igh t  coeff con t r .  Expan. 
9935.7310066.33 .1 .3 

* Element 
* w t  . n-Val . 
* Reach Len. (ft) 
"   low Area (sq ft) 
* Area (s ft) 
* Flow (C?S) 
* Top Width (ft) z Avi.. ~y r v e l .  Depth ( f t / s )  (ft) 
* conv. (c fs)  
* wet ted per. (ft) 
* shear ( lb/sq ft) 
* stream Power ( l b / f t  s) 
* cum volume (acre-ft) 
* cum SA (acres) 

. * ' * ? * * * * * * t * * * * * * * * * * * * r * Y Y Y  

L e f t  OB " 
1356.00 * 

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t i on .  

Th is  may i n d i c a t e  t he  need f o r  a d d i t i o n a l  cross sec t ions .  

* i i t * * *Y* * * * * l , ; * , ,~ * , I , i * ,~ ; , * *~*LL** , i * * * I * * I : *~* , ,~<~~** ,< ,<* * *~~** * * , f~<* *? ,~*~ ,~ , :~* * * *~ , * *~ - *%*  

SUMMARY OF MANNING'S N VALUES 

River :  1S2WS18B 0 3 7 )  
t * ~ Y * l * . * * * * * L l * , r * * , i * , ' * * * ~ ~ ~ ~ ~ * , , * * ~ ~ * * ~ ~ ~ ~ , < ~ * ~ * * * * * * * , ~ 9 < * ~ c * * ~ * ~ - * ~ r ~ ~ ?  

Reach " R i v e r s t a .  n l  " n2 * n3 " 
* ~ I " Y * * * , ~ * I * * * , : C * * * , < , i * * * i * i * i * i * , i i i i * 9 ; * I * - ~ ~ ~ 9 ~ ~ , < , c * , < * * * * ~ e , ' * * * * * ? < * ~ ~ ~ 9 < * ~ : ~ <  
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152WS188-I 3 
*REACH 1 * 1 .618  h .051*  .054*  
'REACH 1 " 1.338  
'REACH 2 * 1 .045  
'REACH 2 * 0 .876  
*REACH 2 * 0 .683  
*********C****l****i.,**,<*I~~'vu*** 

* Reach * R i v e r S t a .  * n l  * n 2  ' n 3  * 
* t * * * * * * * * * * * * * * * Y * * * * " < * * * * * " < * * * * * * * * * * * * * ~ ~ * * * * * * * * * * * * * * * * * * * * * *  

"REACH 1 * 0 . 4 6 0  * .051*  .054* .051*  * 0 .257  .051*  .054* . 0 5 l 9 '  
:~~$:~*~*t**U**tW***t*f******,1,I**;ht*h**9,*"~************~*****~<** 

SUMMARY OF REACH LENGTHS 

R i v e r :  l s 2 w s l 8 e  (137) 
f*****t*************V********(****~,<,I*~,<*II*********,c**~,****,<~******~< 

f, Reach  * R i v e r  s t a .  * L e f t  * c h a n n e l  * R i ~ h t  " 
* t * * * ~ * t * h * * l * Y l * * * * * , , * * * * * * * * t * * , , * * , * * * * * * , , * * * * * * * * *  **t** 

"REACH 1 * 1.618  3 1 3 8 0 "  1475" 1435"  
"REACH 1 '* 1 .338  * * 
9yREACH 2 1 .045  t 8 4 5 *  891" 890" 
'REACH 2 * 0 .876  1 0 9 0 U  1023" 990" 
'REACH 2 " 0 .683  * 9 0 V  9 2 *  90* 
* h * * l h h 9 ~ + z , ~ t t ~ b * t * h h Y i i ~ ~ 1 1 ~ ? ~ l i t 1 c i i i . i . * * * h h * < , * ~ ~ * * 4 ~ * ~ ~ < ~ * * < ~ ~ * * 9 ~ * * * * * * ~ *  

R i v e r :  152WS18A (327) 
I*t,,*t**t+*********9~~,*,,*****,,,1***,~*,<*******~*,<**~,,,,*~~~**,,**,<,~*,~9~* 

*  each * R i v e r  S t a .  * L e f t  * C h a n n e l  " R i a h t .  * 
h****,,*****b**,~**t,:***hll*****.*****s************* ***** 
"REACH 1 * 0 . 4 6 0  * 1 0 3 5 "  1071" 1035: 
*REACH 1 * 0 .257  h 
***tt*,:C*t***,,**t^*,<*~<*1****hhh*,~i;*V****l*t*,~*~,~~*~~**~~9~***~~~~,~~****** 

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
R i v e r :  l S 2 W S l 8 8  ( 337 )  

,,*****s*,,****t*,,**iii*** ,,II, '******(*+,I(,*******?<<<*,<*,,+<,<*+r*i:* 

*  each R i v e r  s t a .  * c o n t r  ;-".", ;*5;n;me*: 
*****l*h,,*****+***,,,I***I*****,,*tt~:~h******"".. 

. . -. . . . . - 
"REACH 1 ?z 

"REACH 2 
'(REACH 2 

I* 8 l,R%~!,<::,<********,<*II.I.I* 
R i v e r :  1S2WS18A (127) 

* . * * * * * * * , , * , , * * i ,? * * * , i i * , i * ,< * ' * * i . i . ,d * * * * * * *~<* *~~~* , , * *~9c* * * * *~~*  

* Reach  9 R i v e r  s t a .  * c o n t r .  * ~ x p a n .  * 
t.***ttlv*~***l*****~~,,*****,~*,~,,,1***,,**1(1(,~~*****9~******~c 

'REACH 1 * 0 . 4 6 0  " .1" .3" " 0.257  * . l* .3*  :~5$S!*~************IVI****Yh**,<tIIt**ii*,<,,****~,c*****~< 
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MODEL: 1S2WS2A (.I461 
REACH: 1S2WS2A (546) 



HEC-RAS Version 3.1 November 2002 
u.5. Army core o f  Engineers 

Hydrologic Engineer ing center  
609 second s t r e e t ,  s u i t e  D 

Davis, C a l i f o r m a  95616-4687 
(916) 756-1104 

X  X X X X X X X  XWO( XXXX XX XXXX 
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  zmax XXXX 
X  X  X  X  X X  X  X  X  
X  X  X  X  X  X X  X  X  X  
X  x m  XXXX X  X X  X x x x x x  

PROIECT DATA 
P r o j e c t  T i t l e :  1S2WS2A (146) 
P r o l e c t  F i l e  : l s 2 ~ ~ 2 ~ 1 4 6 . p r j  
Run Date and Time: 12/13/2004 5:04:40 PM 

Pro jec t  i n  Eng l ish  u n i t s  

P ro jec t  Descr ip t ion :  
waterman wash FDS 
Prepared by: 
Engineer ing and Environmental consu l tan ts ,  
Inc .  
3003 N. c e n t r a l  Avenue, s u i t e  600 
Phoenix, Ar izona 85012 
Phone: 
602-248-7702 FAX: 602-248-7851 
For: 
~ l o o d  c o n t r o l  D i s t r i c t  o f  Maricopa 
county 
waterman Wash - con t rac t  # 2002CO24 
Topographic Mapping source: 

Stewart  ~ e o t e c h n o l o  y Dec. 2000 
10'  contour I n te r va?  
Dischar e i n fo rma t i on  
o b t a i n e l  f rom hydrology reporf 
s tudy L i m i t s :  
waterman wash 
F lna l  Model Run 
Date: l u l y  2004 
Model : 1S2WS2A (146) 

PLAN DATA 

Plan T i t l e :  lS2WS2A (146) 
Plan F i l e  : q:\303002 Waterman Wash\HEC-~~S\Completed Model s \Pr in tab le  version\lsZws2A 
(146)\lS2WS2A146.p01 

Geometry T i t l e :  1S2WS2A (146) 
Geometry F i l e  : q:\303002 Waterman wash\HEC-RAS\Completed Models\Pr intable Version\lS2Ws2A 

(146)\152WS2A146.g01 

Flow T i t l e  : 1SZWS2A (146) 
 low F i l e  : q:\303002 Waterman Wash\HEC-RAS\Completed Models\Pr intable version\ls2Ws2A 

(146)\1S2WS2A146.f01 

Plan summary I n fo rma t i on :  
Number of: c ross  sec t ions  = 11 M u l i t p l e  Openings = 0 

c u l v e r t s  = 1 1 n l i n e  s t r u c t u r e s  = 0 
Br idges = 0 L a t e r a l  S t ruc tures  = 0 

Computational I n fo rma t i on  
water surface c a l c u l a t i o n  to le rance = 0 .01  
c r i t i c a l  de t h  ca lcu la ton  to le rance = 0 . 0 1  
Maximum numEer o f  i n t e r a t i o n s  = 20 

a Maximum d i f f e r e n c e  to le rance = 0.3 
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lS2WS2AI46.PeP 
 low to le rance fac tor  = 0.001 

Computation Options 
C r i t i c a l  depth computed o n l y  where necessary 
conveyance c a l c u l a t i o n  Method: A t  breaks i n  n values on l y  
F r i c t i o n  510 e ~ e t h o d :  Average Conve ance computations?   low Regime: s u b c r ~  t i c a l  FYow 

~ncroachment Data 
Equal conveyance = True 
Le f t  o f f s e t  - - 0 
R igh t  O f f s e t  = 0 

FLOW DATA 

Flow T i t l e :  152WS2A (146) 
Flow F i l e  : q:\303002 Waterman Wash\HEC-RAS\Completed ~ o d e l s \ ~ r i n t a b l e  version\ls2WS2A 
(146)\1~2wS2A146.f01 

  low Data (cfs) *+,<**tl*****Y*,,*h*,:* *(.,* * , , * * ~ , , * * ~ : ~ , , t i l , * t , , * * ~ , * , ~ * * * * ~ * * * ~ ~ ~ ~ * 9 ~ * * ~ * *  

Reach RS * R iver  A PF 1 * 
* lS2WS2A (146) REACH 1 3.326 * 400 " 
* 1S2WS2A (146) REACH 1 3.080 * 480 * 
* lS2WS2A (146) REACH 1 2.849 * 620 " 
* lS2WS2A (146) REACH 1 2.541 * 660 " 
* lS2WS2A (146) REACH 1 2.459 * 690 " 
* lS2WS2A (146) REACH 1 2.287 * 750 " 
* lS2WS2A (146) REACH 1 2.009 * 850 " 
* lS2WS2A (146) REACH 1 1.785 " 940 '< 

* lS2WS2A 146) REACH 1 1.507 ' 1040 
* lS2WS2A $146) REACH 1 1.200 " 1150 
* lS2WS2A (146) REACH 1 0.869 * 1280 * 
* * * * , , * * * * * * * * , , * * Y * l * * * f , f f * * ~ ~ ~ ~ < ~ ~ * * * * * , ~ ~ * * ? , * * * * * ~ : ~ ~ * * * - ~ ~ * ~ ~ ~ * ~ ~ ~  

~ o u n d a r y  *****41*11*,,w***h*,,*I*t***9; cond i t ions  ***,<*A ,‘ * * * , , * * * * ~ ~ ~ * * * * ~ ~ * ~ ~ * ~ * + ~ ~ ~ ~ < , * * ~ * * e ~ ~ * * * ~ ~ * , < * * , ~ * * < s , ~ * ? ~ * * ~ ~ * * ~ s * * * * * ~ ~ * * * *  

 each ~ r o f i  1 e 
A upstream Downstream * * R iver  *****,'il*h*,,.*,<**V,,***,<**~,li* +<,I**( * , , * * * * * * * * * , < * * * * * * * * * * * * * * * * * * , , , ' * * * * * * * * * * * * * * * * * * * * * *~< *9<* f~ * * * * * * * *~ * * * * *  

* lS2WSzA (146) REACH 1 PF 1 
V Normal S = 0.0205 Normal s = 0.0205 " 

*y***************,c***U***** ,<*** *I,*** ,?*,<*, '***** *,,,, *********,,******************,r*<'**i,******98*****9,+c*** 

......................... **tt**ttY***,>?:*********%*********9,****?<****9c**********9r**~< 

GEOMETRY DATA 

Geometry T i t l e :  1SZWS2A (146) 
Geometry F i l e  : .\303002 Waterman w a s h \ ~ ~ c - ~ ~ s \ C o m p l e t e d  ~ o d e l s \ ~ r i n t a b l e  version\ls2wS2A 
(346)\1S2WS2AI4~:g01 

CROSS SECTION 

RIVER: 152WS2A (146) 
REACH: REACH 1 RS: 3.326 

INPUT 
oesc r i p t i on :  L i m i t  o f  Sudy. 
s t a t i o n  Elevation ~ a t a  num= 37 

s t a  s t a  Elev Sta Elev s t a   lev s t a  € l e v  .***.*******5!::*****,* **** * *,,* ***,,** ,,,,*.?,<*** **** %*,, **,,***? ,,,,< * * , , * , ~ , < ~ < 9 ' * ~ ~ * * * 9 < * * 9 ~ * * *  
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lS2WSZAJ46. rep  
9813.61 1179.93 9834.111178.75 9841.73 1177.57 9877.35 1170.29 9892.48 1166.86 
9920.58 1162.19 9953.82 1152.15 9959.32 1150.96 9964.31 1150 9970.92 1148.77 
9979.71 1147.22 9989.63 1145.53 9997.6 1145.89 10000 1146.1210025.85 1148.69 

10034.68 1149.3210041.33 1149.4610047.94 1149.5810056.36 1149.610065.66 1149.55 
10074.66 1149.3210076.32 1149.5410083.52 1150.0610090.16 1150.4110096.21 1150.87 
10117.35 1156.810126.01 1158,610132.46 1160.0910137.34 1161.3210141.55 1162.5 
10144.38 1163.410146.38 1164.0610159.73 1168.8210196.99 1172.4 10223.2 1174.58 
10247.74 1176.5710266.43 1178.28 

Manning's n Values num= 3 
Sta n Val s t a  n Val s t a  n Val 

*- l ** , , *********h*****Y*** i** , , * , , ** i , i *h*****~**9:*~~* 

sank Sta:  Le f t  R igh t  Lengths: Lef t  channel R igh t  c o e f f  cont r .  Expan. 
9970.9210025.85 1125 1298 1360 .1 .3 

warning: The energy equafion cou ld  n o t  be balanced w i t h i n  t h e  spec i f i ed  number o f  i t e r a t i o n s .  The 
program used c n t ~ c a l  depth f o r  t h e  water surface and continued on w i t h  t h e  c? l cu la t i ons .  

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

a This  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sect ions.  
warning: Dur ing t h e  standard s tep  i t e r a t i o n s ,  when the  assumed water sur face was,set equal t o  c r i t i c a l  

depth, t he  ca l cu la ted  water surface came back below c r l t i c a l  depth. Th l s  i n d i c a t e s  t h a t  t he re  
1s 

no t  a v a l i d  s u b c r i t i c a l  answer. The program de fau l t ed  t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: lSZWS2A (146) 
REACH: REACH 1 RS: 3.080 

INPUT 
ne+rr in+innr 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

i *** .^*.*******t l*** ,r* ,<****<:**** ,<********%~?**9<** 

sank s ta :  Le f t  R igh t  Lengths: Le f t  channel R igh t  Coeff Contr. Expan. 
9927.2710064.82 1170 1217 960 .1 . 3  

CROSS SECTION OUTPUT P r o f i l e  #PF 1 ******,<****)*******,<****~c*,:t****9t*****I*I***,<**~;**~*~**,'******~*,,,<*****~~**,~****~<****~*****~e***** 
* E.G. Elev (ft) * 1109.39 * Element * Lef t  0s ' channel * R igh t  06 : 
* Vel Head (ft) * 0.76 * w t . n - V a l .  * * 0.043 * 
* W.S. Elev (ft) * 1108.64 * Reach  en. (ft) * 1170.00 * 1217.00 * 960.00 * 
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ls2ws2~346.rep * * 68.76 * * * c r i t  W.S. (ft) * 1108.64 *  low ~ r e a  (sq ft) e * 68.76 * E.G. s lope (ft/ft) '0.024421 * Area (s ft) 
* 

* * 480.00 " * * Q T o t a l  ( c f ~ )  * 480.00 * Flow (C?S) * 46.46 * h 

* TO Width ft) r. 46.46 * TOP Width ft) * 6.98 * Av v e l  . f f t / s )  tr * 6.98 * * ve? To ta l  f f t / s )  
* 

* 2.59 * H Y ~ F .  ~ e p t h  (ft) ti * 1.48 * * * Max c h l  ~ p t h  (ft) * 
* conv. To ta l  (cfs) * 3071.6 * conv. (cfs) ~i * 3071.6 : 

* 46.78 * * Length wtd. (ft) * 1217.00 * wetted per. (ft) * * 2.24 : * 
b *  in ch ~l (ft) * 1106.05 * shear ( lb/sq ft * 15.64 * " Alpha * 1.00 * Stream power (1 /ft 5) :: 

* ~ r c t n  LOSS (ft) * 28.01 * cum volume (acre-ft) * 0.13 * 46.23 ' 0.09 ' 
* 0.03 * cum SA (acres) 0.52 * 21.83 * 0.41 * :,$f,$,5,i2::n6fz!*t ,'**** t,,**~*r+,,**~~*,,*~****,s~***~<r~********~t***************+,~~****+~** 

warning: The energy equation could no t  be balanced w i t h i n  t he  spec i f ied  number o f  i t e r a t i o n s .    he 
program used c r i t l c a l  depth f o r  t h e  water surface and c o n t ~ n u e d  on w ~ t h  t h e  ca l cu la t i ons .  

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and prevlous cross sec t ion .  

Th is  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sec t ions .  
Warning: our ing  t h e  standard s tep  i t e r a t i o n s ,  when t h e  assumed water sur face was se t  equal t o  c r i t i c a l  

depth, t h e  ca l cu la ted  water surface came back below c r i t i c a l  depth. Th is  i n d ~ c a t e s  t h a t  t he re  
i s  

no t  a v a l i d  s u b c r i t i c a l  answer. The program defau l ted  t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: 1S2WS2A (346) 
REACH: REACH 1 RS: 2.849 

INPUT 
Descr ip t ion :  
S t a t i o n  ~l evat ion  Data num= 26 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
* I * h * * * * * * * * f * * * * * * * . V * * * * * * * , , C * * * * * * ~ * * * * , , ~ t * , < * * * * , < , ' * " , * * * * ~ < ~ , * * ~ < * * ~ ~ 9 , * * * * ~ ~ ~ < * * * ~ ~ * * *  

9769.78 1099.09 9780.31 1099.14 9815.8 1097.1 9832.24 1095.95 9874.34 1091.12 
9884.18 1090.1 9888.02 1089.74 9936.12 1084.75 9964.03 1075.96 9990.68 1068.91 
9993.15 1069.08 9993.59 1069.11 9994.19 1069.15 10000 1069.44 10000.2 1069.45 
10012.99 1070.1610020.37 1073.4410026.69 1077.1110038.79 1083.7910083.35 1084.88 
10089.17 108510130.42 1086.1510139.55 1086.3910140.84 1086.410189.93 1087.37 
10198.34 1087.33 

~ a n n i n g ' s  n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

**t******V*h,,,<tY,<*h***,,,~ * I ~ , , * * * , : * * y h h t * * * r ? * * * %  

9769.78 .05 9936.12 .04310038.79 .05 

sank s t a :  Le f t  R igh t  Lengths: Le f t  Channel ~ i g h t  Coef f  Contr. Expan. 
9936.1210038.79 1430 1653 1520 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  #PF 1 ,<,** *****?<**,<**,,*,,**,f******9<**,<,,*9<**?c*****,~*~r~,**~~**,~********** 

* E.G. Elev ft) $ * 1073.02 * Element *  eft 0s : channel " ~ i g h t  06 
* 1.01 * W t .  n-Val. * v e l  Head ( t) 

* 0.043 * 
* W.S. Elev (ft * 1072.01 ' Reach Len. (ft) * 1430.00 * 1653.00 * 1520.00 : 
* c r i t  w.s. (ftj * 1072.01 *  low Area (sq ft) A * 76.93 * 

* * 76.93 : * E.G. s lope (ft/ft) '0.022003 * Area (s ft) 
* 

* * 620.00 t * Q ~ o t a l  ( c ~ s )  * 620.00 * Flow (C?S) * * 38.19 * 
* TO w id th  (ft) * 38.19 * TOP w id th  ft) * * 8.06 ' * 
* ve7 

A 

T o t a l  ( ft/~) * 8.06 * AV3. , Y e 1  f f t / S )  * * 2.01 * 
* Max Chl Dpth (ft * 3.10 * Hy r oepth (ft) *. * 4179.7 * j * 4179.7 * conv. (cfs) * conv. To ta l  (cfs 

* 
* 39.02 * * ~ e n g t h  wtd. (ft) * 1653.00 * wetted Per. t * 2.71 : 

*  in Ch E l  (ft) * 1068.91 * shear ( lb/sq ft 
I 

* 21.83 * ' ~ l p h a  * 1.00 * stream power 
* F r c t n  LOSS (ft) 0.13 * 44.20 * 0.09 * * 1.02 * Cum Volume (acre-ft) , 0. 52 * 20,65 * 0,41 
* c & E LOSS *****,,**htt****th*,~1*~*,,~*,,**t*.**+****~****,~****~~,***~ic******+~***,,*********~~******~***f~*** 0.29 * cum SA (acres) (ft) * 

, - . .. , . , . . . . . 
The v e l o c i t v  head has changed by more tha 

". . ", =, -. ~~ 

< - - - -. . - . , . . .. . - 
The energy l o s s  was greater  than i.O ft (0.3 m).  between t h e  cu r ren t  and previous cross 

Th is  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sect ions.  
Warning: Dur ing t he  standard step i t e r a t i o n s ,  when t h e  assumed water surface was s e t  equal t o  c r i t i c a l  
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lSZWS2LJ46.rep 
depth, t h e  ca l cu la ted  water sur face  came back below c r i t i c a l  depth. Th is  i nd i ca tes  t h a t  t he re  

no t  a v a l i d  s u b c r i t i c a l  answer. The program defaul ted t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: 1S2WS2A (346) 
REACH: REACH 1 RS: 2.541 

INPUT 
Descr ip t ion :  upstream of 2-68" CMPms which c ross  E s t r e l l a  Parkway. 
s t a t i o n  E leva t i on  Data num= 5 

s t a  Elev s t a  E lev  s t a  E lev  s t a  Elev s t a  Elev 
* * * * " * * t * * * * Y * * * f * * * ~ * * * * . * * * * * I * * * * * * * * * * * * ~ , * , , * ~ ~ * ~ * * * ~ < * , < * * * * * * * * * * * * * * * * * * * , ~ * * * *  

Manning's n va lues  num= 3 
s t a  n v a l  s t a  n Val s t a  n Val 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Bank s t a :  Lef t  R igh t  Lengths: Le f t  channel R igh t  coef f  con t r .  Expan. 
9956.71 10046 430 433 430 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 **** *****Uh,<*****,~****tth,<**,<*~:~**l***~***~<*?<~:~*********~~~***,,****~~~c****,,*****~*********~~ 
* E.G. Elev (ft) * 1036.01 * Element * L e f t  os : channel : Right  0s * 
* v e l  Head (ft) * 0.04 * w t .  n -va l .  * 0.043 " w.8. Elev (ft * 1035.97 * Reach Len. (ft) " 430.00 * 433.00 " 430.00 ) 

* 1029.83 * Flow Area (sq ft) A " 405.89 ' 
' ~ . ~ . s l o p e ( f t / f t )  *0.000194 * ~ r e a ( s  ft) + 405.89 " * 

* Q T o t a l  (c fs)  * 660.00 * Flow (C%) " 660.00 * d 

* TO w id th  (ft) 59.31 * TOP w i d t h  (ft) * 59.31 * 
* ve! To ta l  ( f t / s )  " 1.63 v e l .  (ft/s) Y * 1.63 * 
* Max Chl Dpth (ft) " 8.25 r g 8 k . D e p t h ( f t )  + * 6.84 * u 

" conv. To ta l  (cfs) * 47348.5 * Conv. (cfs) * * 47348.5 ' 
" Length wtd. (ft) * 433.00 " wetted per. (ft) + * 65.44 * A 

* ~ 1 n  ch ~l (ft) * 1027.72 " shear ( lb/sq ft) t * 0.08 * h 

* ~l pha * 1.00 * stream Power (1 b / f t  s )  : * 0.12 * 
* F r c t n  Loss (ft) * cum volume (acre- f t )  * 0.13 * 35.04 * 0.09 * 
* C & E Loss (ft) * '< cum SA (acres) 0.52 * 18.80 * 0.41 * *******YI,?I**+**f * , , * * i i i i , ~ * * * * * * * , , % * , ? * * + * * ~ * ~ * * * , ? * ? < ~ * * * ~ < , ~ * * ~ < * * ~ * * * , < * * * * * * * * * * , ' , ~ 9 c * * - ~ c * * * , ~ * * ~ ~ * * * * ~ *  

CULVERT 

RIVER: 1S2WS2A (146) 
REACH: REACH 1 RS: 2.532 

INPUT 
oesc r i v t i on :  2 - 68" CMP's 
s t r u c t u r e  2 
crosses E s t r e l l a  Parkway 
Distance f rom upstream XS = 101 
Deck/Roadway w id th  - - - 

150 
we i r  c o e f f i c i e n t  - 2.6 
upstream ~ e c k / ~ o a d w a y  coordinates 

num= 3 
s t a  Hi co rd  Lo cord  s t a  Hi  cord  LO Cord Sta H i  co rd  Lo cord  

~*******t*******t*f**** ,c~****** ,<***~***********~*,<****~~~<**************~~~< 

9805 1036.81 10000 1042.01 10102 1044.17 

upstream Br idge cross sec t i on  Data 
s t a t i o n  ~l evat ion  ~ a t a  num= 5 

s t a  E lev  s t a  Elev s t a  E lev  S ta  Elev ~l ev ****Y*,,,<**,<******t****,,***?<**~********** **,I ***********,?** 
9956.71 1045.19 9962 1043.15 9980 1027.72 10021 1028.03 10046 1050.86 

Manning's n Values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

* * * * * * * * * * * * l * * * * * i Y Y I , * * , < * * ~ ~ * * * * ~ ~ , , * * ~ ~ * * * * * * * 9 ~ * *  

9956.71 .05 9956.71 ,043 10046 .05 

sank s ta :  Le f t  R igh t  coeff con t r .  Expan. 
9956.71 10046 .1 .3 

Downstream Deck/Roadway coordinates 
num= 3 
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152WS2A-146.rep 
s t a  Hi  cord  LO cord  s t a  Hi  cord  Lo cord  s t a  Hi  co rd  Lo cord  

**t**************t~*********C,<~,<,,***"<,~****,~*~*~*,<~~~,<,~****~~~9~*,,~***~~***** 

9928 1033.5 10000 1035.43 10247 1042.03 

Downstream Br idae cross sec t i on  Data . -. 
s t a t i o n   levat ti on oata  num= 5 

s t a  s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
*f********h*~!:~*l,~*~~**~*********8*II,,**II~,**,,**************~~~c******~~~************ 
9962.13 1026.79 9967 1027.43 9985 1015.01 10014 1014.22 10037 1030.56 

Manning's n  Values num= 3 
s t a  n  Val s t a  n  v a l  s t a  n  v a l  

t*l***,,**ttW*****t**~<~~*,~,,tt,***f*~<I~********~~**~~*~~ 

9962.13 .05 9962.13 ,043 10037 .05 

sank s t a :  L e f t  R i  h t  c o e f f  con t r .  Expan. 
9962.13 10837 .1 .3 

upstream Embankment s ide  s l o  e  - - 0 hor iz .  t o  1.0 v e r t i c a l  
Dow?stream Embankment s ide  syope - - 0 hor iz .  t o  1.0 v e r t i c a l  
Maximum al lowable submer ence fo r  we i r  f low = .95 
Elevat ion  a t  which wely ?low beg?ns - - 
Ener y  head used l n  sp l l lway  deslgn - - 
sp!l?way hei  h t  used i n  design - - 
we i r  c r e s t  J a p e  = sroad c res ted  

Number of c u l v e r t s  = 1 

c u l v e r t  Name shape Rise span 
Cu lver t  #1 c i r c u l a r  5.67 
FHWA cha r t  # 1 - Concrete Pipe Cu lver t  
FHWA sca le  # 1 square edge entrance w i t h  headwall 
s o l u t i o n  c r i t e r l a  = Hlghest  U.S. EG 
c u l v e r t  Upstrm ~ 1 s t  Len t h  TOP n  Bottom n  ~ e p t h  Blocked 

47 355 ,024 ,024 0 
Number o f  Bar re ls  = 2 
Uostream E levat ion  = 1025.5 

Entrance LOSS 
.5 

Cnef 

center1 i ne s t a t i o n s  
s ta .  s t a .  
9990 10000 

Downstream ~l evat ion  = 1014.26 
Center l ine  s t a t i o n s  

s ta .  s ta .  
9990 10000 

* Q c u l v  Group (cfs) * 660.00 * c u l v  ~ u l l   en (ft) 
13,07 : * # Bar re ls  

& 2 * Culv Vel us f t / s  
* Q Bar re l  (cfs) 

* 15.80: 
a 330.00 * Culv v e l  0s f t / s  

" E.G. US. ft) * 1036.01 * Culv 1nv ~1 up (ft '' 1025.50 
W.S. US. [ft) * 1035.97 * Culv I n v  E l  on (ftj " 1014.26 * 

* 1018.45 " Culv F r c t n  LS (ft) " 12.17 + 

* W.S. DS (ft * 7017.80 : C U ~ V  ~ x i t  Loss (ft) * 4.06 
* 

* D e l t a  EG (ft) * 17.56 " c u l v  Ent r  LOSS (ft) 1.33 
* D e l t a  WS (ft) * 18.17 " Q Weir (cfs)  * 1036.01 * Weir Sta L f t  (ft * E.G. I C  (ft) 

V 

* 1035.09 * Weir s t a  Rgt (ft * E.G. OC (ft) 
f 

* I n l e t  * we i r  submerg * Cu l ve r t  c o n t r o l  
* 

Culv ws I n l e t  (ft) * 1031.17 * we i r  Max oepth (ft) * * 
* c u l v  ws o u t l e t  ft) * 1018.63 * we i r  nvg oepth (ft) * * 
* c u l v  Nml Depth ft) * 4.37 * we i r   low Area (s ft) " 
* Culv C r t  Depth (ft) * 4.95 * Min €1 Weir Flow qft) * 1041.07 ' 
*,,*h**t*****,,*****t***I",I******u*t****~~******,:*****~<***~:*****~9~**~*~~***** 

CROSS SECTION 

RIVER: 152WS2A (146) 
REACH: REACH 1 RS: 2.459 

INPUT 
Descr ip t ion :  Downstream of 2-68" CMP's which cross E s t r e l l a  parkway. 
S t a t i o n   levat ti on Data num= 5 

s t a  Elev sta,, **:lev s t a   lev s t a  Elev s t a  € lev  
******f**t*****,<h**ltU****,,~ " * * * i t ~ * t * * * * t * * * * t , ~ * * * ~ * ~ ' * Y Y * ~ < * * * I ~ * * * * * * * * * * * * ~ ~ ~ ~ * * *  

9962.13 1026.79 9967 1027.43 9985 1015.01 10014 1014.22 10037 1030.56 

Manning's n  values num= 3 
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1S2WS2AJ46.rep 
S ta  n Val s t a  n Val s t a  n v a l  

* t * * , , , , * 9 ' i * * h * * * i * * * * * * * h , 1 * * V i i * ~ * * ~ < * , < ~ ; ~ * * * * * * * ~ < * ~  

9962.13 .05 9962.13 ,043 10037 .05 

sank s ta :  Le f t  R i  h t  Lengths: L e f t  channel R igh t  coef f  con t r .  Expan. 
9962.13 10837 1050 1076 1070 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
* * * * * f * 1 B * * * * * * t t * * * * * , 1 * ~ * - , c * * . * * * * * ~ , , * * * + , * * * * ~ * , ~ ~ * ~ c * * * * , , * * * * * * * * * * * ~ * ~ * * * * ~ ~ * * * * * * * * 9 ~ * * * * 9 ~ * ~ < * * * * *  

* E.G. Elev (ft) 1018.45 * Element * Le f t  DB * channel R igh t  0s " 
* Vel Head (ft) * 0.65 * w t .  n-val . * * 0.043 4 

* w.5. Elev (ft) * 1017.80 * Reach Len. (ft) * 1050.00 * 1076.00 * 1070.00 1 
* c r i t  w.s. (ft) * 1017.09 *  low Area (sq ft) * 107.01 * 
* ~ . ~ . s l o p e ( f t / f t )  *0.009407 " ~ r e a ( s  ft) .d * 107.01 * 

* 690.00 * Flow (c?S) 

* 
* 690.00 * * Q T o t a l  (cfs) 

* 
* 38.08 * TOP w id th  (ft) 

A * 38.08 * * TO w id th  (ft) 
* 

* ve7 T o t a l  ( f t /s)  * 6.45 * ~ v g .  v e l .  ( f t /s)  * 6.45 * 
* Max c h l  ~ p t h  (ft) * 3.58 * Hydr. Depth (ft) 

* " 2.81  * * 

* Conv. To ta l  (cfs) * 7114.0 * conv. (cfs) 
* * 7114.0 " 

* Length wtd.  (ft) * 1076.00 * Wetted Per. (ft) 
tr " 40.10 ' 

* Min ch  ~l (ft) * 1014.22 ', shear ( lb/sq ft) 
* 1 . 5 7 :  * 

* 1.00 " stream Power ( l b / f t  s) : * 10.10 * A1 pha 
* 

* F r c t n  LOSS (ft) * 12.81 * cum volume (acre- f t )  * 0.13 2 32.49 ' 0.09 * 
* c & E Loss (ft) * 0.02 * cum SA (acres) 0.52 18.32 " 0.41 ' 
*,c***t**,~*h**,<*t **,,,I *?<* * * * * * * * , < * *< : * * * * * * * * * * * * * * *?<* * * *~~< - * * . * * * * * * * * * * * *+<* ,< * * * * * * *%* * * * * , c *+<* * * * *  

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

Th i s  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sec t ions .  

CROSS SECTION 

RIVER: 1S2WS2A (146) 
REACH: REACH 1 RS: 2.287 

INPUT 
Desc r i p t i on :  
s t a t i o n  E leva t i on  Data 

 lev s t a  
%****::~l***,,**.***h****> 

Manning's n Values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

*** ,<***9; i *^****** ,~****9<,~"<***+*****~*~f**** ,<**9<**<:*  

9603.63 .05 9978.36 .04310057.55 .05 

sank s ta :  Le f t  R igh t  Lengths: L e f t  channel R igh t  Coef f  Contr .  Expan. 
9978.3610057.55 1525 1470 1380 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 ,,,< *ilil***%*%,:****$,***<<*?r*,e*,'********%*******9'**?r****%?r******* 

* E.G. Elev (ft) * 1005.62 * Element * Lef t  0s * channel " R igh t  08 : 
* v e l  Head (ft) * 0.89 " w t .  n-val .  

* * 0.043 * 
* W.S. E lev  (ft) * 1004.73 * Reach Len. (ft) * 1525.00 * 1470.00 * 1380.00 * 
* c r i t  w.s. (ft) * 1004.43 *  low Area (sq ft) * * 99.13 * 1* 

d * 99.13 * * 
* Q T o t a l  ( c f ~ )  * 750.00 * * 
* TO Width (ft) 

9d 40.55 * 
* ve7 

* 
T o t a l  ( f t /s)  * 7.57 * * 7.57 * * 

" Max ~ h l  0p th  (ft) * 3.99 j: K%. Depth (ft) * 2 . 4 4 :  
* 

* conv. T o t a l  (cfs) * 6086.0 conv. (cfs) * * 6086.0 * 
" Length Wtd. (ft) * 1470.00 * wetted per. (ft) 

* " 41.86 * * 
* ~ l n  ch ~l (ft) * 1000.74 * shear ( lb/sq ft) 

t * 2.25 : -* 

* ~ l p h a  * 1.00 * Stream Power ( l b / f t  s) : 16.99 
* 

* F r c t n  LOSS ft) * 24.98 * cum volume (acre-ft) 0.13 * 29.94 * 0.09 * 
* c & E Loss {ft) * 0.04 * cum SA (acres) 0.52 17.35 * 0.41 * 
* * * * * ~ * 1 * * * * 4 * * , , * * * * * ~ * ~ ~ ~ * - * * * * * * * ~ ~ ~ * , I , I * * * * * * ~ ~ , ~ ~ ~ * , < * * * * ~ ; % ~ ~ * ~ * * * * 9 ' * * ~ < * * * * + ~ ~ * ~ * * * 9 ~ * * * * * + ~ * * * * ~ : ~ ~ ~  

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  c u r r e n t  and prev ious  cross sec t ion .  

'0 
This  may i n d i c a t e  t he  need fo r  add i t i ona l  cross sec t ions .  
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CROSS SECTION 

RIVER: 152WS2A (346) RS: 2,009 
REACH: REACH 1 

Descr ip t ion :  
s t a t i o n  E levat ion  Data num= 24 

s t a  Elev s t a  Elev s t a   lev s t a  Elev s t a  Elev 
..................................................................................... 

9880.6 1006.34 9887.37 1005.38 9890.52 1005.36 9893.7 1004.77 9894.68 1004.58 
9896.3 1004.25 9899.63 1003.54 9911.91 1000.9 9967.14 988.96 9969.57 988.41 

9979.13 982.82 9989.55 976.81 10000 977.1910009.65 977.5410014.08 977.65 
10033.49 978.3510093.35 98310131.46 983.7110144.06 984.2310192.49 988.51 
10194.77 988.6610206.01 988.8910245.48 989.4710253.51 989.61 

Manning's n  Values num= 3 
s t a  n  v a l  s t a  n  va l  s t a  n  v a l  

f*******t***,?*X*t,,*f**************h**,<**,<**** 

9880.6 .05 9967.14 .04310192.49 .05 

sank Sta: Le f t  ~ i g h t  Lengths: Le f t  channel ~i h t  Coef f  Contr. Expan. 
9967.1410192.49 1080 1181 1900 .1 .3 

$~:::*:~$;::~*:y;!y:**g~:~J,:*~!~*:,z*,,,,*************,<**<,*,',<,:**~;*********<'**9~***********~:*~~****i~ 

* E.G. Elev (ft) * 980.60 * Element $c * Lef t  0% * Channel 2 Right  0s * 
* 0.043 * Vel Head (ft) * 0.75 * W t .  n-Val. * 1200.00 : 

* 979.86 * Reach Len. (ft) +< 1080.00 9s 1181.00 
* 979.74 * Flow Area (sq ft) 122.66 * 122.66 * 

9, E.G. s lope (ft/ft) *0.018867 * Area (s ft) 850.00 " 9 

* Q To ta l  ( c ~ s )  * 850.00 * Flow (CYS) * 68.63 " * 
* TO w id th  (ft) * 68.63 * Top w ld th  (ft) 

3 6.93 * v R  
* 

T o t a l  ( f t / s )  * 6.93 " A V  v e l .  ( f t / s  .d 1 . 7 9 :  
* Max c h l  Dpth (ft) 3.05 * H Y ~ E  Depth (ft * 6188.3 * conv. To ta l  (cfs) * 6188.3 * conv. (cfs) 

?, 
A * 69.53 " * Length wtd. (ft) * 1181.00 * wetted per.  (ft) + * 2.08 * 

* Min ch ~l (ft) * 976.81 * Shear ( lb/sq ft) * 14.40 * 
* Alpha * 1.00 * Stream power ( l b / f t  s) : 
* Frc tn  LOSS (ft) * 15.39 * cum volume (acre- f t )  * 0.13 * 26.20 * 0.09 " 
* c  & E Loss (ft) * 0 . 1 1  * cum SA (acres) 0.52 * 15.50 " 0 . 4 1  * 
**,,******** ,<,, *** ,,,< ** **,,,, ** *,,,,,I,.I,~ ****%*,s*,'?c***,<***,<****~,*9'+'****<<~*~?9**~~+~,~***~~******~,**~~*+''~***"*** 

Warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstrealn conveyance) i s  l e s s  than 
0.7 o r  g rea ter  than 1.4. Th i s  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross secfions. 

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and prevlous cross sect ion.  

Th is  may i n d i c a t e  t he  need f o r  add i t i ona l  cross sec t ions .  

CROSS SECTION 

RIVER: 152WS2A (346) 
REACH: REACH 1 RS: 1.785 

INPUT 
Descr ip t ion :  
s t a t i o n  E levat ion  Data num= 1 7  

s t a  Elev Sta  lev s t a  Elev s t a  s t a  Elev 

9806.81 993.39 9809.27 992.75 9816.76 990.1 9827.83 987.47 9878.86 976.13 
9895.46 972.25 9922.94 966.99 9980.17 962.44 9988.43 962.02 10000 962 

10000.41 96210014.72 961.9610029.38 962.65 10065.3 965.4710084.31 967.28 
10124.49 970.2710145.91 970.53 

Manning's n  Values num= 3 
s t a  n v a l  s t a  n  Val s t a  n v a l  

tf*****,~*****,,**ht*h,<**,,*I~**'rI~ii******l*********~~ 

9806.81 .05. 9895.46 ,04310124.49 .05 

Bank s t a :  Lef t  R igh t  Lengths: Le f t  Channel R i  h t  c o e f f  con t r .  Expan 
9895.4610124.49 1420 1467 1320 .1 .3 

$~:::<,::$:::~*:y:!~:*,,g::fi~:*~!~*: ,c,<*** *** *,c.? ****************,<*,,**,<,<***?,*******?<************~~~~ 
* E.G. Elev (ft) * 965.10 * ~ l e m e n t  9, Lef t  os ; channel R igh t  08 
* v e l  Head (ft) * 0.40 * w t .  n-val .  

* 0.043 
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1~2ws2~_146.rep 
* w.5. Elev (ft * 964.71 * Reach Len. (ft) " 1420.00 * 1467.00 ' 1320.00 : 

* 964.18 *  low area (sq ft) * * c r i t  W.S. (ft * 186.35 * 
* * 186.35 * *0.009809 ' area (s ft) * 940.00 * Flow (C?S) * 940.00 " * 

* 103.94 * * T O  wid th  (ft) * 103.94 * TOP wid th  (ft) 
Vel. (ft/s) * * 5.04 * * Ve? Tota l  (ft /s) 

* ;:J; AV3., Hy r ~ e p t h  (ft) * 1.79 * 
* 
* * Max Chl Dpth (ft * 9491.0 " * * conv. ~ o t a l  (cfs : 9491.0 " Conv. (cfs) * * 104.14 * * * Length Wtd. (ft) * 1467.00 * wetted Per. (ft) * * 961.96 " shear ( lb/sq ft b * 1.10 * * * Min ch El (ft) * 1.00 * stream power (1 /ft 5) : 5.53 li 
* * ~ l p h a  

* Frc tn  LOSS (ft) * 21.51 * cum volume (acre-ft) 0.13 * 22.01 0.09 " 
* C & E Lo55 (ft) * 0.05 * Cum sa (acres) * 0.52 " 13.16 " 0.41 * 
*****i**t*V**,,*t*,~*********I********************,r******,r*******~:**~?****~?*~<**~~**~*******~~***~*~~** 

warning: The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). Th is  may ind ica te  the need f o r  
add i t iona l  cross sect ions.  

Warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross section. 

This may ind ica te  the  need for add i t i ona l  cross sections. 

CROSS SECTION 

RIVER: lS2WSZA (346) 
REACH: REACH 1 RS: 1.507 

INPUT 
Descr ipt ion:  
s t a t i o n  Elevat ion Data num= 45 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev **,r**,c****,?*t*b*****< <,<,* *iiiiii*****~*****************~**,<*?:**~%*~:~c*~c******,<*****%**,< 
9596 949.63 9642.29 949.84 9646.95 949.8 9672.98 947.86 9715.49 944.7 

9722.23 945.44 9732.04 946.46 9737.74 947.06 9768.14 949.17 9819.31 949.7 
9828.74 949.76 9849.2 949.73 9889.33 949.77 9907.82 947.91 9932.82 943.53 
9952.15 942.23 9959.76 941.78 9974.8 940.93 9989.33 940.05 10000 939.45 
10002.5 939.3110006.59 939.1510013.92 940.7710025.64 943.5310054.94 947.89 
10102.31 947.3810112.25 947.4210115.05 947.3810166.22 949.3410170.41 949.49 
10173.04 949.610184.21 950.1310188.83 950.3710193.06 950.5310204.54 950.93 
10209.35 95110213.73 951.0110222.26 951.3910226.45 951.7610261.98 953.81 
10284.19 954.2310324.62 956.5110341.51 957.2810363.03 958.0610398.82 959.92 • Manmng's n values num= 3 

s t a  n Val s t a  n v a l  s t a  n Val 
*********,<*t*l"***V*******,,****iiiiii,~*+;**II**?:%***,,* 

9596 .05 9889.33 ,04310054.94 .05 

sank sta: Lef t  Right Lengths: Left  channel Right coe f f  contr .  Expan. 
9889.3310054.94 1370 1623 1530 .1 .3 

$:y::*::$::i:*:y::::**;::~~*z::*:**,'**** *** ***,< ** +,*%* ***?<* ,,,* * * *+** * * * * *+z** * * * *<** * * * * *9 , *+s*** * *  

* E.G. Elev (ft) + 943.54 * ~ l e m e n t  * Lef t  0s " ch+nnel " Right 08 * 
* 0.043 * ve l  Head (ft) * 0.92 * W t .  n-Val. 

* W.S. Elev (ft) * 942.62 "  each   en. (ft) " 1370.00 * 1623.00 * 1530.00 * 
* 135.17 " 2 

ic c r i t  W.S. (ft) * 942.62 *  low area (sq ft) * 
135.17 " ,e E .G.  slope (ft/ft) *0.022976 * area (s ft) 2 

* 1040.00 * Flow (C?S) * * 1040.00 " u * Q To ta l  (cfs) * 75.43 * TOP width (ft) * * 75.43 ?: 
%. * TO wid th  (ft) it * 7.69 " 

+. ve? Tota l  (ft /s) * 7.69 2 a v ~ .  ,vel .  ( f t /s)  
* 

* 1.79 " z * Max ch l  ~ p t h  (ft) * 3.47 ~y r Depth (ft) A * 6861.2 * * * conv. ~ o t a l  (cfs) * 6861.2 * conv. (cfs) * * 75.93 " * 
: Length wtd. (ft) * 1623.00 * wetted Per. (ft) * 939.15 * Shear ( lb/sq ft 2, * 2.55 : * * Min ch ~l (ft) 

* 1.00 " Stream Power (1 /ft s) * 19.65 x " Alpha 
* F rc tn  LOSS (ft) * 17.78 * cum Volume (acre-f t )  0.13 * 16.60 * 0.09 * 
* C & E LOSS (ft) * 0.16 * cum SA (acres) 0.52 * 10.14 * 0.41 * 

*********************, :********,<*****9<,<*<:***************************** 

. . . ~ . ~ - ~ ~  
m). between the cur rent  and previous cross sect ion.  

This may ind ica te  the need f o r  add i t iona l  cross sections. 
warning: During the standard step i t e r a t i o n s ,  when the assumed water surface was set  equal t o  c r i t i c a l  
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lS2Ws2A146.rep 
depth, t h e  ca l cu la ted  water surface came back below c r i t i c a l  depth. This i nd i ca tes  t h a t  t he re  

i s  
no t  a v a l i d  s u b c r i t i c a l  answer. The program defaulted t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: lS2WSZA (346) 
REACH: REACH 1 RS: 1.200 

Manning's n Values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

~*t********,:**t****,<,~**,,i<***~~,<hi.~***t*t********* 

9730.91 .05 9899.15 .04310212.62 .05 

sank s ta :  Le f t  Right  Lengths: Lef t  channel ~ i g h t  Coeff cont r .  Expan. 
9899.1510212.62 1785 1748 1700 .1 .3 

........................................................................... <,<**,,,, *<;****+:,>*<<**,<****9'**?<**+,3r,f* 

* E.G. Elev (ft) * 923.06 * ~ l e m e n t  * * 0.043 " * Lef t  0s * Channel * ~ i g h t  OB : 
0.37 * W t . n - V a l .  * v e l  Head (ft) 

W.S. E lev (ft) * 922.69 * Reach  en. (ft) c * 235.64 " * 1785.00 " 1748.00 $: 1700.00 " 
* c r i t  W.S. (ft) * 921.73 *  low ~ r e a  (sq ft) * * 235.64 " 

E.G. s lope (ft/ft) 9~0.006688 * Area (s ft) 
* 

? * " 1150.00 9r * Q To ta l  ( c ~ s )  " 1150.00 * Flow (C 5) 9: 103.37 * 
* TO Width (ft) * 103.37 * T O P  Width (ft) +< 4.88 " 
* ve? To ta l  ( f t /s)  * 4.88 ; ~ v j . , v e l .  (ft/s) * 2.28 + ' Max ~ h l  opth (ft) * 4.44 Hy r ~ e p t h  (ft) 

* 
" 14062.4 '' * conv. To ta l  cfs) . * 14062.4 * conv. (cfs) 

* Length wtd. gf;) 

* 
b * 1748.02 % Wetted Per. (ft) * 103.83 * 

b + * 0.95 % * M i  n ch ~l (ft) * 918.25 Shear ( lb/sq ft * 4.62 % 2 

~l pha * 1.00 * stream power (1 /ft 5) : 
~ r c t n  LOSS (ft) * 19.51 * Cum Volume (acre-ft) * 0.13 q( 9.69 * 0.09 

* c & E LOSS (ft) * 0.00 * cum SA (acres) 0.52 * 6.81 * 0 .41  * 
t*t*****l*(*bt********* *,,,< h**f******,<*,,i**,<*,~*,<~,********,~*,,9~*****9'******?r****~*+~*f~***~~*~~*~r*"**~~ 

Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  g rea ter  than 1.4. Th is  may i n d i c a t e  t he  need fo r  add i t i ona l  cross secfions. 

Warning: The energy l oss  was greater  than 1 . 0  ft (0.3 m). between the  cu r ren t  and prevlous cross Section. 

Th is  may i n d i c a t e  t he  need for  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 1S2WSZA (146) 
REACH: REACH 1 RS: 0.869 

INPUT 
Descr ip t ion :  
S t a t i o n  E levat ion  Data num= 64 

Sta s t a  Elev s t a  Elev Elev s t a  Elev 

9606.24 906.97 9617.88 906.76 9635.66 906.59 9660.24 905.98 9685.08 905.29 
9687.04 905.2 9689.28 905.2 9711.31 905.71 9744.1 905.44 9789.47 905.84 
9796.28 905.47 9797.13 905.47 9798.01 905.47 9798.85 905.49 9840.97 902.7 
9845.52 902.82 9850.2 902.91 9854.49 902.97 9859.63 903.02 9866.05 902.98 
9871.11 902.79 9877.78 902.48 9905.27 901.7 9911.09 901.7 9913.42 901.85 
9951.36 901.56 9954.45 901.48 9963.38 901.44 9966.78 901.49 9968.1 901.48 
9971.41 901.51 9974.38 901.53 9986.52 901.67 9993.19 901.79 10000 901.82 

10003.16 901.8110006.04 901.82 10023.9 902.210026.46 902.2610028.79 902.35 
10030.94 902.4110054.53 902.5810054.92 902.5910055.27 902.5910057.64 902.6 
10084.58 902.7710095.77 902.8110103.02 902.83 10156.6 904.110165.74 904.24 
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Manning's n values num= 3 
Sta n Val Sta n Val s t a  n v a l  

................................................... 

9606.24 .05 9859.63 .04310095.77 .05 

Bank Sta: Left Right Lengths: L e f t  channel Right coe f f  cont r .  Expan. 
9859.6310095.77 4500 4586 4500 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
* * * * * * * * * * , ; t i ~ * * * * * * * * * * f * * I * * * * i : ~ t * * i i i ' * * * * * * * * * * , < , c * * * * * * * * * * * * * * * * * * * * , ~ * , ~ , c * * * * * * ~ ~ ~ ~ ~ ~ * * * * * * * * ~ ~ 9 ' *  

* E.G. Elev (ft) 
" v e l  Head (ft) 

W.S.  Elev ft) 
* c r i t  w.s. tft) 
* E.G. Slope (ft/ft) 
* Q Total  (cfs) 
* TO width (ft) 
* ve'; Total  (ft/s) 
* Max ch l  ~ p t h  (ft) 
* conv. ~ o t a l  (cfs) " Length wtd. (ft) 
* Min ch ~l (ft) 
* Alnha 

* Element 
* w t  . n-val . 
* Reach Len. (ft) 
*   low Area (sq ft) 
* Area (sa ft) 
* Flow (cfs) . " Top Wldth (ft) 

vel.  ( f t / s )  : ti%. Depth (ft) 
" conv. (cfs) ' wetted per. (ft 
* shear ( lb/sq ft 
* stream power (1 b /I 

L e f t  0s " channel : 
0.050 : 0.043 + 

-~~ ~- 

* Frc tn  Loss (ft) * cum~volume (a;re'-ft) . * <. i .% 

* C & E LOSS (ft) * * cum SA (acres) a A 

,,***,,*** * * * * * * i t * * * h h h h 4 * , , * , ~ * * , , * * * * * * * * * * * ~ < * * * 9 : * ~ * ~ ~ ~ * * * * * * * * * * * * * * * % * * * * * ~ ~ ~ ~ ~ ~ * 9 ~ * * * * * * * ~ ~ * * * * *  

* ? * * * , < * * * s * * * * t * i * * , c * , , , , * * * * i * * * * * * * * * * ~ - * ~ , * ~ , * * * * ~ < ~ ~ * ~ . ~ , , , : * , < * , ~ ~ * * * * * ~ ~ ~ * * * * ~ ~ * 9 c + < ~ * ~ ? ? *  

SUMMARY OF MANNING'S N VALUES 

! % ~ ~ 2 ? 2 ! ? 2 2 , , 6 ~ ~ 8 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ , ~ , , h i i ~ h ~ , ~ ~ ~ ~ 9 ~ , c ~ 9 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  
-.** Reach * R i v e r s t a .  " n l  " n2  * n3 * 

I f * * * * * i * * * l t * * * * , ~ * * * * ~ - * * * ~ ~ * * . * , : * - , ~ i c * , ~ * i i + ~ * * * * * * * * * * * * - * * ~ ~ ~ * ~ * ~  

"REACH 1 " 3.326 Y .05* .043* .05'- 
'REACH 1 * 3.080 .05* ,043" .0S1 
*REACH 1 * 2.849 .0SU .043* .05* 
'TEACH 1 * 2.541 * .05" ,043" .05" 
"REACH 1 * 2.532 " cu l ve r t  * * 
"REACH 1 * 2.459 .05* .043* .05* 
"REACH 1 * 2.287 + .05* .043* .05* 
'REACH 1 * 2.009 . 05* .043* .05" 
:REACH 1 " 1.785 .05* ,043' .05$' 
*REACH 1 * 1.507 .05* .043* .05" 
:REACH 1 * 1.200 .05" .043* .05* 
AREACH 1 * 0.869 . 05* .043* .05* 
* , , * * * ~ y * t * ~ * * * , ~ t * * * * * i t i t i t I I I ~ * h , ' * Y * * * * * , < * * , ~ * , < , < * * * * * * * * ~ : ~ ~ ~ * * ~ ~ ~ * * * * *  

* * * ****+** l~ l * * , : * *C*9<,?**** f i * * *?: I * I * * I * I * I * *~<******** ,? ,<************+:%*~,~* , : * *~%*******~<*  

SUMMARY OF REACH LENGTHS 

River:  lS2WSZA (346) 
* * ~ * ~ i * * t * , < * I Y , , * * * * , < * l i * * * * , , ~ V V V V , * V V V , , ~ ~ , < * , < * * * * * , c * * * * * * * * * * , < * * * * ~ ~ *  

 each * River sta.  
* * * * , z * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

"REACH 1 * 3.326 
"REACH 1 * 3.080 
"REACH 1 * 2.849 
"REACH 1 * 2.541 
"REACH 1 *- 2.532 
"REACH 1 * 2.459 
*REACH 1 * 2.287 
*REACH 1 * 2.009 
"REACH 1 * 1.785 
"REACH 1 * 1.507 
'REACH 1 * 1.200 
*REACH 1 " 0.869 
*t*t****4hh+h**+i*il*i****U*h**ft 

* L e f t  * channel * Right * 
;Ylt***9<h******l***~*~I*I*I*ii*IIIIII;* 

A 1125" 
* 1170* 
* 1430" 
I 430' 
"cu lver t  * 

1050" 
~r 1525* 
* 1080" 
h 1420' 
(r 1370' 

1785+ * 4500' 
*************: 

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
River :  1S2WS2A (346) 
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lS2WS2LJ46.rep 

*h?**,,,,h******,,*C,<********h****,<****"r,,**,,************** 

j* Reach * R i v e r  s t a .  * c o n t r .  * ~ x p a n .  * 
****h,t*.**********f***i,**,~***,,*,,****"~**********,,,~*"~**** 

*REACH 1 * 3.326 * .I" .3* 
',REACH 1 * 3.080 * .1* .3* 
"REACH 1 * 2.849 * .1" .3* 
"REACH 1 * 2.541 * .1" .3* 
*REACH 1 * 2.532 * c u l v e r t  * * 
"REACH 1 * 2.459 " .1* .3* 
"REACH 1 " 2.287 * 1" .3* 
"REACH 1 * 2.009 * .1' .3* 
'REACH 1 " 1.785 * .1* .3* 
"REACH 1 " 1.507 * .I* .3* 
'REACH 1 * 1.200 * .I* .3* 

* 0.869 * . S" .3* :!E:2*$t*l*.****",**t***************,,**********,r**** 
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MODEL: 1S2WS2B (548) 
REACH: 1S2WS2B (548) 



HEC-RAS Vers ion 3.1 November 2002 

, , . - - - . -. . . . . 
P r o j e c t  T i t l e :  lS2WS2B (348) 
P r o l e c t  F i l e  : 152WS2B-348.prj 
Run Date and Time: 12/13/2004 3:12:26 PM 

P r o j e c t  i n  Eng l ish  u n i t s  

P r o j e c t  Descr ip t ion :  
Waterman wash FDs 
prepared by: 
Enaineer ina and Environmental consu l tan ts .  

For: 
~ l o o d  c o n t r o l  D i s t r i c t  of Maricopa 
county 
Waterman wash - con t rac t  # 2002C024 
Topographic Mapping source: 

Stewart  Geotechnolo y Dee. 2000 
10' contour  I n te r va?  
Dischar e in fo rmat ion  
o b t a i n e l  from hydrology r e p o r t  
s tudy L i m i t s :  
waterman wash 

* I * + C I ~ * ~ C I ~ I * b , , h * * * i ~ t l i * t ~ ~ * ~ ~ ~ h < - 9 < L ~ 1 * f ~ * ~ ~ * ~ ~ < < ~ < # ~ * ~ ~ * ~ f i 3 r * * ~ ~ ~ * ~ * ~ * ~ 9 < * * * * ~ ~ * * * *  

PLAN DATA 

Plan T i t l e :  1S2WS2B (348) 
Plan F i l e  : q:\303002 Waterman Wash\HEC-RAS\Completed Models\Pr intable version\ls2ws2B 
(J48)\lSZWS2B_J48.p01 

Geometry T i t l e :  1 ~ 2 ~ ~ 2 s  (348) 
Geometry F i l e  : q:\303002 waterman Wash\HEC-Rns\Completed Models\Pr intable version\ls2ws2B 

(348)\lS2WS2B_J48.q01 

F ~ O W  T i t l e  : 152WS2B (348) 
F ~ O W  F i l e  : q:\303002 Waterman Wash\HEC-RnS\Completed Models\Pr intable v e r s i o n i l s 2 w s 2 ~  

(348)\lS2WS2B-J4E.f01 

Plan summary Informat ion:  
Number of: Cross Sect ions = 12 M u l i t p l e  openings = 0 

Cu lver ts  = 1 I n l i n e  s t ruc tu res  = 0 
Bridges = 0 La te ra l  S t ruc tures  = 0 

computational I n fo rma t i on  
water  surface c a l c u l a t i o n  to le rance = 0.01 
c r i t i c a l  de t h  ca l cu la ton ,  to le rance = 0.01 
Maximum num&er of i n t e r a t l o n s  = 20 

Page 1 



ls2ws2~-148.rep 
Maximum d i f fe rence to le rance - 0.3 
 low to1  erance fac to r  = 0.001 

computation op t ions  
c r i t i c a l  depth computed on l y  where necessary 
conveyance c a l c u l a t i o n  ~ e t h o d :  ~t breaks i n  n values o n l y  
F r i c t l o n , s l o  e ~ e t h o d :  7 Average Conve ance 
computatlona   low Regime: s u b c r ~ t i c a l  F ~ O W  

~ncroachment Data 
Equal conveyance = True 
L e f t  o f f s e t  - - 0 
R igh t  O f f se t  = 0 

R iver  = ls2w52 (148) Reach = REACH 1 
RS p r o f i  l e ~ e t h o d  Value1 Value2 
3.397 PF 2 1 9990 10005 
3.142 P F 2  1 9975 10010 
2.911 P F 2  1 9985 10015 
2.644 PF 2 1 9985 10015 
2.391 PFZ  1 9975 10020 
2.380 PF 2 1 
2.346 P F 2  1 9981 10020 
1.990 PF 2 1 9960 10020 
1.726 PF 2 1 9975 10050 
1.390 PF 2 1 9960 10070 
1.136 PF 2 1 9980 10060 
0.883 PF 2 1 9900 10035 
0.677 PF 2 1 9950 10150 

FLOW DATA 

Flow T i t l e :  lS2WsZB (348) 
Flow F i l e  : q:\303002 Waterman wash\~~c-RAs\Completed M o d e l s \ ~ r i n t a b l e  V e r S i 0 n \ l ~ 2 w s 2 ~  
(148)\1s2wS2s-348.f01 

  low Data (cfs) 
............................................................ 

Reach RS * R i ve r  PF 1 * 
3.397 * 550 " 
3.142 " 650 " 
2.911 +, 730 " 
2.644 " 760 " 
2.391 *' 830 * 
2.346 * 860 * 
1.990 * 1120 : 
1.726 * 1310 
1.390 * 1560 * 
1.136 * 1740 
0.883 " 1930 

Boundary cond i t ions  t***,<*,t****,t**t*****,<**,,*** *,,,> ...................................................................................... 

p r o f i l e  * upstream Downstream " * t , ~ h C ~ ~ f , , ~ ~ ~ r ~ , , ~ * ~ t ~ t * ~ 4 * ~ ~ ~ * U ~ ~ ~ * * t ~ * l * t ~ ~ ~ ~ ~ + ~ ~ ~ ~ ~ ~ ~ , c ~ ~ ~ ~ ~ ~ ~ 9 ~ * * ~ ~ * * ~ ~ * * * 9 ~ * * * * * 9 ~ * * 9 r * 9 ~ ~ ~ 9 ~ * * 9 ~ * * * ~ ~ * * * * * * 9 ~ * * * * *  River   each 

* lS2WS2 (348) REACH 1 PF 1 
t Normal s = 0.0157 Normal 5 = 0.0157 " 

****t******h**************,,*******,t************,<*,<****"*****************i<********<<9<*+~***~~*************'~ 

............................................. ,,,< * * * * * * * * * * * * * *< , , t * *<c* * * * * * * * *+< i< * * * * * *  

GEOMETRY DATA 

Geometry T i t l e :  1S2WS2B (148) 
Geometry F i l e  : q:\303002 Waterman wash\~Ec-RAs\completed ~ o d e l s \ ~ r i n t a b l e  v e r s i o n \ l s 2 ~ ~ 2 B  
(148)\1~2ws2~-148 .go1 

CROSS SECTION 

RIVER: 1S2WS2 (148) 
REACH: REACH 1 RS: 3.397 

INPUT 
Desc r i p t i on :  L i m i t  of sudy. 
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ls2WS2B-148.rep 
s t a t i o n  ~ l e v a t i o n  Data num= 107 

s t a  Elev ~1 ev s t a  Elev s t a  E lev  s t a  Elev 
,,***,<~,,~X,,*,~***~,,*~II*:fifi.i.*~ttt***********,~*,,**********************~~~****9~****** 

Manning's n  Values num= 3 
s t a  n  Val s t a  n  Val S ta  n  Val 

* * * * * * * * * , , ~ * * * * ~ < l * * * * * * * * * i I l i * f f f * f i i 9 ' i l i l * i i i * ~ < ~ ~ , ~ * ~ * ~  

9670.61 .05 9943.87 .04310113.97 .05 

sank s ta :  Le f t  R ight  Lengths: Le f t  Channel R i  h t  coeff Contr. Expan. 
9943.8710113.97 1320 1342 1950 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
, c * * * * ~ * * * * * * * * * * * * * , ~ * * , ' * * ~ < f f * * * * * * * * * * * * * * * * * * , ~ * * * * * * ~ ~ ~ , < * * , < * , < * ~ ~ 9 < * - * * * * ~ ~ ~ * * ~ * * , , * * , r * * * * * * * * * * * * * ~  

* E.G. E lev  (ft) * 1123.36 * Element * L e f t  OB : channel * R ight  OB 9: 

" Vel Head (ft) " 1.23 * W t .  n-val .  0.043 * * 1 

vq w . 5  E lev  (ft) " 1122.13 * Reach Len. (ft) * 1320.00 " 1342.00 " 1150.00 * 
fc c n t  W.S. (ft) " 1122.13 * Flow ~ r e a  (sq ft) * * 61.89 * A 

:0.022039 " Area (s ft) * " 61.89 " 
550.00 " Flow Sc$s) + " 550.00 * * 

* 

* 25.31 " ToD Width (ft) * " 25.31 " 
* Vey To ta l  ( f t / s )  v e l .  ( f t / s )  " 8.89 * " Max c h l  ~ p t h  (ft) : ::% :;I,. ~ e p t h  ('it) * 2.45 * 
* Conv. To ta l  (cfs) * 3704.8 ' conv. (cfs) A * 3704.8 '< + 
qc Length Wtd. (ft) * 1342.00 " Wetted per. (ft) 27.15 " * 
*  in ch El  (ft) 1117.23 " shear ( lb/sq ft) d * 3.14 * * 
* Alpha * 1.00 " S t r e a m ~ o w e r ( l b / f t s ) ~  27.87 ' * 
* F rc tn  Loss (ft) " 28.38 " Cum volume (acre- f t )  * 0.28 : 70.96 * 0.23 * 
* c & E  Loss (ft) * 0.13 * cum SA (acres) 0.31 40.47 " 0.27 " .I** .......................................................................................................... 

warning: The energy equation cou ld  not  be balanced w i t h i n  t he  spec i f ied  number o f  i t e r a t i o n s .  The 
program used c r i t i c a l  depth for  t he  water surface and continued on w i t h  t h e  ca l cu la t i ons .  

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and previous cross sec t ion .  

This may i n d i c a t e  t he  need for  gdd i t i ona l  cross sect ions.  
warning: During the  standard step iterations, when the  assumed water surface was sef equal t o  c r i t i c a l  

depth, t he  ca l cu la ted  water surface came back below c r l t l c a l  depth. This i nd i ca tes  t h a t  t h e r e  
1s 

n o t  a  v a l i d  s u b c r i t i c a l  answer. The program defau l ted  t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: 1S2WS2 (148) 
REACH: REACH 1 RS: 3.142 

INPUT 
Descr ip t ion :  
s t a t i o n   levat ti on Data num= 60 

s t a  Elev  lev Sta € lev  s t a  Elev s t a  E lev  
* * * * * * * * * * * ~ * * * * * * * * t ~ r ~ ~ ~ ~ * * * * * ~ ~ * * 9 < * * * ~ ~ : ~ ? , * * ~ * , , * * * * * ~ * ~ ~ * * ~ ~ * , ~ ~ * * * * * * * * * ~ t * * * * * * *  

9786.44 1118.54 9813.94 1112.26 9819.41 1110.84 9825.03 1108.87 9825.94 1108.69 
9827.03 1108.5 9828.35 1108.25 9830.32 1107.81 9847.81 1103.5 9861.08 1100.14 
9887.17 1093.57 9894.33 1094.15 9905.06 1094.93 9911 1095.26 9912.89 1095.32 
9914.48 1095.35 9915.8 1095.41 9917.68 1095.61 9934.78 1094.6 9936.43 1094.28 
9938.5 1093.87 9940.6 1093.43 9943.29 1092.85 9946.89 1092.11 9948.73 1091.74 
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Manning's n Values num= 3 
s t a  n Val n v a l  s t a  n Val ,<ht,,******P*t**t":****:F:***h*)l******,r*~*~~~'+~** 

9786.44 .05 9847.81 .04310187.17 .05 

sank s ta :  Le f t  R igh t  Lengths: L e f t  channel R i  h t  coef f  cont r .  Expan. 
9847.8110187.17 1220 1222 1905 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 ..................... ................................................................................... 
E.G. Elev (ft) * 1090.07 * ~ l e m e n t  * Le f t  06 ; channel : Right  OB : 

* v e l  Head (ft) * 0.78 * w t .  n-Val. 
* 0.043 

* w.s. Elev ft) * 1089.29 * Reach  en. (ft) * 1220.00 * 1222.00 * 1205.00 : 
* c r i t  w.5. Zft) * 1089.22 *  low ~ r e a  (sq ft) * * 91.68 * 

*r * 91.68 : * E.G. s lope (ft/ft) '0.020429 * Area (s ft) 
* 

? ii * 650.00 
* * Q To ta l  ( c ~ s )  * 650.00 * Flow (C 5) ii * 52.84 * * TO Width (ft) * 52.84 * TOP w id th  (ft) * * 7.09 ve7 To ta l  (f t /s) * 7.09 * ~ v i . , v e l .  ( f t /s) * * 1.74 * * h 

* Max c h l  opth (ft) * 3.27 * ~y r oepth (ft) c * 4547.6 * ?r * c o w .  Tota l  ( c ~ s )  * 4547.6 * C O ~ V .  ( c ~ s )  * * 53.31 * t * Length wtd. (ft) * 1222.00 * wetted per. (ft) *r * 1086.02 * Shear ( lb/sq ft b * 2.19 * * * Min ch ~l (ft) * 1.00 * stream power (1 /ft 5) : * 15.55 * * * ~ l p h a  
* F r c t n  LOSS ft) * 27.44 * cum volume (acre-ft) * 0.28 68.59 * 0.23 " 
* c & E LOSS gf t)  * cum SA (acres) 0.31 * 39.26 ' 0.27 
***+**.**** **,, *,<**UI*****:*1X,1X*!i5!: $,+< *** <<$* * * * , ' * * * * * * * *? , * ,<**" , * * * * * * ,<**+<*v<***+ ' * * *<r ,<**?:**~****~~*~~***  

Warning: The energy l oss  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and previous cross sect ion.  

Th is  may i n d i c a t e  t he  need f o r  add i t i ona l  cross sec t ions .  

CROSS SECTION 

RIVER: 152WS2 (148) 
REACH: REACH 1 RS: 2.911 

ThlD l IT  
A,., - .  
Descr ip t ion :  
S t a t i o n  E levat ion  Data num= 33 

s t a  Elev Sta Elev s t a  Elev Sta Elev s t a  Elev 
*****l**t*t,<l**t****C*V******************,t,<~,<,<********,<~+<*********************~9<* 

9719.34 1065.98 9730.61 1066.1 9737.01 1066.18 9766.49 1066.2 9787.24 1066.49 
9823.89 1067.44 9848.38 1067.55 9906.55 1068.31 9909.52 1068.29 9910.77 1068.27 
9964.43 1061.4 9968.77 1061.12 9974.42 1060.78 9981.06 1060.43 9990.22 1059.97 
9990.25 1059.97 10000 1059.1810002.17 1059.09 10008.2 1059.1110009.56 1059.41 
10015.26 1060.4210019.71 1060.8210023.42 1061.0110057.71 1063.94 10081.5 1065.49 
10134.75 1067.3910135.12 1067.4110135.35 1067.410188.73 1066.0910222.84 1066.49 
10242.35 1066.4910273.24 1068.5210289.62 1069.88 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

* * * , ~ * * * h * * * * , t * * * * * * ~ * * , I * * * * h L * * * * * * * *  

Bank Sta: Le f t  R igh t  ~ e n g t h s :  Le f t  channel ~i h t  c o e f f  COntr. Expan 
9909.5210134.75 1390 1409 1375 .1 .3 

CROSS ~~~l~~tt~~~~*~~ttt~h*~~~~~bt**~t**t.~~*~~~,~~~~~~~~~~~~~~~*,~~*,~***~~,,*~c*~?r****~ci~**~~**i~9~*******~~******* SECTION OUTPUT P r o f i l e  #PF 1 

* E.G. Elev (ft) * 1062.61 Element f, Lef t  0s ; channel : ~ i g h t  0s : 
* v e l  Head (ft) * 0.74 * W t . n - V a l .  

* 0.043 
* W.S. Elev ft) * 1061.87 * Reach  en. (ft) * 1390.00 " 1409.00 * 1275.00 * 

* 1061.87 *   low Area (sq ft) * 105.51 " * c r i t  w.s. Zft) * * 105.51 * " E.G. Slope (ft/ft) "0.024522 
* 

it * 730.00 : A * Q To ta l  (cfs) I( * 72.70 * 
* TO Width (ft) * 72.70 " TOP Width v e l .  t f t / s  ft) * * 6.92 : 
* "el; 

* 
Tota l  (f t /s) * 6.92 * 2.78 : Zir. ~ e p t h  (ftE * .* * 1.45 * Max c h l  ~ p t h  (ft) 

* 
* 4661.7 * * conv. To ta l  (cfs) * 4661.7 * conv. (cfs) 

* 
& * 72.99 " t 

* ~ e n g t h  Wtd. (ft) * 1409.00 * Wetted Per. (ft) 
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1s2ws28-148. rep 
* 1059.09 * shear ( lb/sq ft) * 2.21 * * Min ch ~l (ft) 

* 
1.00  " stream power ( l b / f t  s) ; * 15.31 2 * n lpha  

2 

* F r c t n  LOSS (ft) * 33.44 * Cum Volume (acre- f t )  * 0.28 * 65.82 0.23 * 
*- c & E LOSS (ft) * 0.01 * cum SA (acres) 0.31 * 37.50 * 0.27 * ******~****,'*tb**********,<**,I**** ***% *********,<*************,<?<*********9x%****<<************%*,,**  

Warning: The energy equat ion cou ld  n o t  be balanced w i t h i n  t h e  s p e c i f i e d  number o f  i t e r a t i o n s .  The 
program used c r l t l c a l  depth f o r  t h e  water surface and cont lnued on w l t h  t h e  ca l cu la t i ons .  

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and prevlous cross sect ion.  

Th i s  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sec t ions .  
Warning: Dur ing t h e  standard s tep  i t e r a t i o n s ,  when the  assumed water  sur face  was,set egual t o  c r i t i c a l  

depth, t h e  ca l cu la ted  water surface came back below c r l t ~ c a l  depth. Th l s  l nd l ca tes  t h a t  t h e r e  
i s  

no t  a v a l i d  s u b c r i t i c a l  answer. The program de fau l t ed  t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: 1S2WS2 (348) 
REACH: REACH 1 RS: 2.644 

~ a n n i n g ' s  n Values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

* * * * l * h * * * * * * , < * * t * , < , : i , < * ~ - * ~ ; ~ ~ ~ * * * * * * , ~ * * * * ~ c ~ ~ ~ ~ ~ * * *  

a 9697.75 
.05 9907.79 .04310116.79 .05 

sank s t a :  Le f t  R igh t  Lengths: Lef t  channel ~ i g h t  coeff con t r .  Expan. 
9907.7910116.79 1260 1336 1350 .1 .3 

$~~:~,;:5$;::~,'~:;~~;,'*~:~2j':*~::*: <c*9<*T: *f<c,e ** ?c*** *,'**** **,<* ***,c*,c * * * % * * * * * * 9 < * * % * 3 9 ~ * < < + ' * * + : % * * * 9 , 9 c *  

* E.G. Elev (ft) * 1018.53 * Element * Le f t  0s : channel '* R igh t  06 : 
* Vel Head (ft) * 0.88 * w t . n - V a l .  * 0.043 * 
* W.S. Elev (ft) 1017.65 * Reach  en. (ft) * * 1260.00 * 1336.00 " 1350.00 

* 1017.65 *   low Area (sq ft) * c r i t  W.S. (ft) " 100.77 * 
* '< 100.77 " * E.G. s lope (ft/ft) "0.023013 * Area (s ft) * 760.00 * Flow (CTS) * 760.00 " - 

Q T o t a l  (cfs) 
* 57.99 * TOP w id th  (ft) * 57.99 * TO w id th  (ft) * A 

* 7.54 * ve? T o t a l  (f t /s) * 7.54 * ~ v g .  v e l  . (ft /s) t * 2.46 * Hydr. Depth (ft) * 1.74 * * Max c h l  op th  (ft) A 

* 5009.8 * conv. (cfs) t * 5009.8 * * conv. To ta l  (cfs) * 
* * 58.40 * * 1335.60 * wetted Per. (ft) * Length wtd. (ft) * 1015.19 * shear (1 b/sq ft) * * 2.48 2 * Min ch ~l (ft) 

A 

* 1.00 * Stream power (1 b / f t  s) * 18.70 * n lpha  
A 

* F r c t n  LOSS (ft) * 1.68 * cum volume (acre-ft) 0.28 " 62.49 * 0.23 * 
* 0.08 * Cum SA (acres) * 0.31 * 35.39 * * C & E LOSS (ft) 

Warning: The energy equat ion cou ld  n o t  be balanced w i t h i n  t h e  s p e c i f i e d  number o f  i t e r a t i o n s .  The 
program used c r i t l c a l  depth fo r  t h e  water sur face and cont lnued on w l t h  t h e  ca l cu la t i ons .  

Warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 
0.7 o r  g rea te r  than 1.4. Th i s  may i n d i c a t e  t h e  need f o r  a d d i t i o n a l  cross sec t ions .  

warning: The energy l o s s  was g rea te r  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

Th is  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sec t ions .  
Warning: Dur ing t h e  standard s tep  i t e r a t i o n s ,  when the  assumed va fer  surface was,sef equal t o  c r i t i c a l  

depth, t h e  ca l cu la ted  water  surface came back below c r i t l c a l  depth. Th l s  indicates t h a t  t h e r e  
i s  

n o t  a v a l i d  s u b c r i t i c a l  answer. The program defaul ted t o  c r i t i c a l  depth. 

CROSS SECTION 
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1 ~ 2 ~ ~ 2 ~ - 3 4 8 . r e p  
RIVER: 1S2WS2 (348) 
REACH: REACH 1 RS: 2.391 

INPUT 
Descr ip t ion :  u stream of 2-10' x 6' Sox c u l v e r t  which cross E s t r e l l a  ,e,.,,, , *"" . 
p o i n t s  added by hand o f f  survey data. 
s t a t i o n  E levat ion  Data num= 6 

s t a  Elev s t a  Elev s t a  Elev s t a   lev s t a   lev 
* t * * * * * * * * , < * . * * f * * * t * * * V * * * * * h * h h * * h * ~ ~ , < * * * * * * ~ , * * * 9 < * * * * * * * * * * , ~ ~ ~ * * * * * * * * * * * * * * * * * ~ ~ ~ *  

9950 1000 9990 995.85 9994 992.47 10012 992.11 10016 995.82 
10046 1000 

~ a n n i n g ' s  n values num= 3 
s t a  n v a l  s t a  n va l  s t a  n v a l  

**********h**********,,**II*****~,,*******t******** 

9950 .05 9990 ,013 10016 .05 

sank s ta :  Lef t  R i  h t  Lengths: Lef t  channel ~i h t  coeff Contr. Expan. 
9990 10816 230 239 330 .1 .3 

$ ~ ~ ~ ~ ~ ~ $ ~ $ ~ ~ , f ~ $ ~ ~ ~ ~ ~ ! , ~ ~ ~ ~ ~ ~ $ ! $ 9 , ~ ~ 1 : * ~ ~ ~ ~ ~ + 9 ~ ~ ~ ~ ~ ~ * ~ ~ , ~ ~ ~ ~ ~ , , ~ * ~ * ~ * ~ ~ * ~ , : * * * < ' ? ~ ~ ~ ~ < ~ 9 ~ * ~ * < ~ * * * * ~ 8 * ~ ? * * * * ~ ~ *  

* E.G. Elev (ft) * 998.33 Element * Le f t  0s * channel : Ri h t  OB '' 
* v e l  Head (ft) * 0.63 w t .  n-val .  * 0.050 * 0.013 8.050 * 
* w.5. Elev (ft * 997.71 * Reach Len. (ft) * 230.00 * 239.00 * 230.00 " 
* c r i t  w.5. (ft * 995.99 *  low Area (sq ft) * 16.60 126.64 : 12.76 * 
* E.G. Slope (ft/ft) "0.000435 * Area (s ft) * 16.60 * 126.64 12.76 * 
* Q T o t a l  ( c f ~ )  * 830.00 * Flow (C?S) 9.76 * 812.68 * 7.56 : 
* TO w id th  (ft) : 57.43 * TOP w id th  (ft) * 17.89 * 26.00 " 13.54 
* ve? To ta l  (f t /s) * 5.32 * ~ v g .  v e l  . ( f t / s  * 0.59 * 6.42 * 0.59 " 
* Max c h l  ~ p t h  (ft * 5.60 * Hydr. oepth (ft * 0.93 " 4.87 " 0.94 : 
* conv. ~ o t a l  3 9 . 5  * c o n v  (cfs) * 467.8 "38944.2 * 362.5 
* Length Wtd. ft) 239.00 " Wetted Per. (ft) 3 17.99 * 28.70 * 13.67 " 

*  in Ch ~l (ft) 992.11 * Shear ( lb/sq ft b * 0.03 fp 0.12 * 0.03 * 
* ~l pha r 1.42 * s t r e a r n p o w e r ( l / f t s ) :  0.01 

" 0.77 : 0.02 " 
* F rc tn  Loss (ft) * cum volume (acre-ft) 0.04 59.00 0.03 '' 

* cum SA (acres) 34.10 ' 0.06 " 

CULVERT 

RIVER: 152WS2 (148) 
REACH: REACH 1 RS: 2.380 

INPUT 
~ e s c r i p t i o n :  2 - 10' x 6' BOX C ~ l ~ e r t S  
s t r u c t u r e  1 
crosses E s t r e l l a  Parkway 
Distance from upstream XS = - 58 
oeck/Roadway ,width - 78 
w e i r  c o e f f i c i e n t  = 2.6 
uostream oeckhoadway coordinates - , ~  ~ ~ 

num= 3 
Sta Hi  cord Lo cord Sta Hi  cord  Lo cord s t a  Hi  cord  Lo cord  

.......................................................................... 

9960 1000.01 10000 1000.09 10069 1000.03 

upstream Bridge Cross Sect ion Data 
s t a t i o n  E levat ion  Data num= 6 

s t a  Elev s t a  Elev Sta Elev Sta Elev  lev 

9950 1000 9990 995.85 9994 992.47 10012 992.11 10016 995.82 
10046 1000 

Manning's n Values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

................................................ 

9950 .05 9990 .013 10016 .05 

Bank Sta: Lef t  R i  h t  coef f  con t r .  Expan. 
9990 10816 .1 .3 

Downstream ~eck/Roadway coordinates 
num= 3 

s t a  H i  cord LO cord  s t a  Hi  cord Lo cord s t a  Hi  cord  Lo cord  
,:**,,*******,,,c*******************h,<*,;,:****,,********,<*~'~,*~***~~<******~~*~*~~ 

9929 998.64 10000 998.77 10043 998.92 
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lsZws28-148. rep 

Downstream Bridge cross Section Data 
s t a t i o n  Elevat ion Data num= 4 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev ........................................... ,?,< ****,<,,***??*******%*** 
9976 992.93 9985 987.92 10016 987.4 10034 995.93 

Manning's n  values num= 3 
s t a  n  Val s t a  n  Val s t a  n  Val 

**l***l***,ch***+*******I*f*****,,**i*~~*il,******s* 

9976 .05 9976 ,043 10034 .05 

sank s ta :  L e f t  R i  h t  coe f f  Contr. Expan. 
9976 10834 .1 .3 

upstream ~mbankment s ide s l o  e  = 0 hor i z .  t o  1.0 v e r t i c a l  
D0w"stream Embankment s ide syope - - 0 hor i z .  t o  1.0 v e r t i c a l  
Maxlmum al lowable submer ence f o r  wei r  flow = .95 
Elevat ion a t  which wei r  ?low begins - - 
Ener y head used i n  sp i l lway deslgn - - 
spjlyway hei  h t  used i n  design - - 
we1 r c r e s t  szape =  road crested 

Number o f  cu l ve r t s  = 1 

c u l v e r t  Name shape ~ i s e  span 
c u l v e r t  #1 Box 6 10 
FHWA char t  # 59- Rectangular concrete 
FHWA scale # 1 - slope tapered; Less favorable edges 
so lu t i on  C r i t e r i a  = k ighest  U.S. EG 
Culver t  upstrm ~ 1 s t  Length TOP n  Bottom n Depth Blocked Entrance Loss 

36 115 ,011 .011 0 .5 
hcnuev of Barrels = 2 
Lpstrcam E l e v ? t i o i  = 991.74 
cen tc r l i ne  sra I lons 

coef E x i t  LOSS coef 
1 

Sta. Sta. 
9997 10008 

Downstream Elevat ion = 984.92 
cen te r l i ne  s ta t ions 

s ta .  s ta .  
9997 10008 

CULVERT OUTPUT Pro f i l e  #PF 1 C U ~ V  Group: Culvert  #I 
**")**CYt*,c******f ********+:~c,?ii*,c*i.<i.i..i.i.**,<******.**,<*****,:*********+'****%** 

* Q cu lv  Group (cfs) f 830.00 * cu lv  ~ u l l  Len (ft) * 
* # Barrels 2  * cu lv  Vel us ( f t / s )  * 11.01 * 
Q Barrel  (cfs) * 415.00 * Culv Vel DS (ft/s) " 24.30 f 

* E.G. US. (ft) * 998.33 " C U ~ V  I~v El Up (ft) * 991.74 
* W.S. US. (ft) * 997.71 * cu lv  ~ n v  ~1 Dn (ft) " 984.92 * 
* E.G. DS (ft) * 991.55 ' C U ~ V  Frc tn  Ls (ft) * 1.59 * 
* W.S. DS (ft) * 990.36 * Culv E x i t  Loss (ft) * 4.25 * 
* De l ta  EG (ft) * 6.78 * c u l v ~ n t r ~ o s s ( f t )  f 0.94 f 
* o e l t a  ws (ft) * 7.35 * Q Weir (cfs) * 997.74 * weir  Sta L f t  (ft) * E.G. I C  (ft) L 

* E.G. OC (ft) * 998.33 * wej r  s t a  Rgt (ft) * & 

* c u l v e r t  cont ro l  * o u t l e t  * we1 r submerg * 
* cu lv  WS I n l e t  (ft) * 995.51 * Weir Max Depth (ft) * > 

* cu lv  ws o u t l e t  (ft) f 986.63 * weir  Avg Depth (ft) * * 
* c u l v  Nml Depth (ft) 1.25 * W e i r  Flow Area (s ft) " 
* Culv C r t  Depth (ft) " 3.77 * Min El Weir Flow qft) * 998.97_,: 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

RIVER: 152WS2 (148) 
REACH: REACH 1 RS: 2.346 

INPUT 
Descr iot ion:  Downstream of 2-10' x 6' BOX c u l v e r t  which cross E s t r e l l a  Parkway. 
s t a t i o h   levat ti on Data num= 4 

s t a  Elev s t a  Elev s t a   lev s t a  Elev 
* ~ U b * * 4 * , < * * * t Y * ~ h s * * * * * * * * * * * * * * * ~ * * ~ * * * * * * * * * ~ * * , , * * * * * * * ~ : * * * * * ~  

9976 992.93 9985 987.92 10016 987.4 10034 995.93 

Manning's n  values num= 3 
s t a  n  Val s t a  n  Val s t a  n  Val 

* * t * * + Y C I * * * * * * t t U * * * * * * * * * * * * * * * * * * * * * * ~ < * ~ * ~ ~ * * * *  

9976 .05 9976 .043 10034 .05 
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1 ~ 2 ~ ~ 2 s - 1 4 8 . r e p  

sank s t a :  Le f t  R i  h t  Lengths: L e f t  channel R i  h t  coe f f  cont r .  Expan. 
9976 10834 1720 1878 1%80 .1 .3 

CROSS *******h*h,,thhttt,,*t*~~*********~,~*~*****~*****<,~****~<$c**************n*,t**ir**~<<~****9t********f~** SECTION OUTPUT P r o f i l e  #PF 1 

* E.G. EleV (ft) * 991.55 * Element * Le f t  0s : channel * R igh t  OB 
* v e l  Head (ft) * 1.19 " W t . n - V a l .  * 0.043 '* 

* 990.36 * Reach Len. (ft) * 1720.00 : 1878.00 * 1680.00 : 
* 990.36 * Flow Area (sq ft) * 98.29 * 

* * 98.29 ' * E . G . S l o p e ( f t / f t )  "0.021250 
* 

f 860.00 : 2% !:95?) * * " 860.00 " * * Q T o t a l  ( c ~ s )  * 41.63 * Top Wldth (ft) 41.63 : * * TO Width ft) 
* veY To ta l  $ft /s) * 8.75 * Av i .  ,vel  . ( f t / s j  r~ " 8.75 * 

2.96 * Hy r Depth (ft " 2.36 * * Max c h l  ~ p t h  (ft) 
* 

t " 5899.6 * * conv. To ta l  (cfs) * 5899.6 * conv. (cfs) 
* 

42.93 : * Length wtd. (ft) * 1878.00 * Wetted per. (ft 
* 

* 987.40 * Shear ( lb/sq ft * 3.04 t 
9, Min ch ~l (ft) 

* 1.00 * Stream Power (1 fz 26.57 * * Alpha 
* F r c t n  LOSS (ft) * 22.07 * cum volume (acre-ft) * * 58.38 * 0.00 " 
* c & E LOSS (ft) * cum SA (acres) * 33.91 * 0.02 ..................... ,,,, "I*,:*:**<;*I!;51!il,s*,<*** ,,** * * * * * * * * * * * * * * * * * , , * + , , < * * * * * * * " < ~ t * * ? < * * ~ < * * * ~ * ~ c * * * * * * * * + , + ~  

wsrninn: The enerav eauation could no t  be balanced w i t h i n  t h e  ,specif ied ,numbey,pf,itera$o! 

-~ ~ 

m ina :  The convevance r a t i o  (upstream conveyance d i v i d e  

Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sec t ions .  
Warning: During t h e  standard s tep  i t e r a t i o n s ,  when t h e  assumed water sur face was,set equal t o  c r i t i c a l  

depth, t h e  ca l cu la ted  water surface came back below c r i t i c a l  depth. Th ls  i nd i ca tes  t h a t  t he re  
i s  

no t  a v a l i d  s u b c r i t i c a l  answer. The program de fau l t ed  t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: 1S2WS2 (148) 
REACH: REACH 1 RS: 1.990 

TNPIIT - .  
oesc r i p t i on :  
s t a t i o n  E levat ion  Data num= 47 

s t a  Elev s t a   lev s t a  Elev s t a  Elev s t a  Elev 
**,r****+*'*****l***d***,,*1*,:*,:*****ht,<*~~~*,r****~****~,*,?*****~<*****~*~t**~***** 

9461.42 983.38 9469.98 983.4 9505.54 983.18 9541.53 983.01 9561.37 982.37 
9580.98 981.57 9617.21 980.45 9653.88 978.19 9668.93 976.03 9670.05 975.87 
9671.43 975.69 9673.26 975.48 9675.43 975.27 9678.11 974.97 9682.07 974.45 
9688.3 973.58 9700.19 971.79 9727.24 967.56 9728.27 967.69 9778.57 978.39 
9784.71 978.09 9802.97 977.63 9840.54 976.71 9878.57 977.08 9893.1 976.1 
9894.37 975.91 9895.88 975.71 9897.3 975.54 9898.94 975.36 9900.91 975.13 
9959.05 963.36 9960.49 963.36 9967.16 963.22 9967.22 963.22 9967.3 963.22 
9967.32 963.22 9967.35 963.22 9969.42 963.25 10000 963.8310011.11 964.05 
10016.68 965.510067.22 977.4110087.52 977.7110125.97 979.3710182.73 983.92 
10184.73 984.0910187.95 984.57 

~ a n n i n g ' s  n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

. * * * * * * * * * t t , , * * * * * * * * * * * * t * t t * * * C * * * t * t * * * * * * * *  

9461.42 .05 9878.57 .04310067.22 .05 

sank s ta :  Lef t  R igh t  Lengths: Le f t  channel Right  c o e f f  con t r .  Expan. 
9878.5710067.22 1370 1393 1400 .1 .3 

$$$;;*~~~:::~*$~::~~**:;~fi::?~::*:**************,<q,**,c,,*****************************+~**9~***i,*** 

* E.G. Elev (ft) * 967.10 ~ l e m e n t  * * Lef t  OB : Channel : ~ i g h t  0s : 
* 0.51 ' w t .  n-val .  * v e l  Head (ft) 0.043 

* W.S. Elev (ft) * 966.59 * Reach Len. (ft) * * 195.42 * * 1370.00 * 1393.00 ' 1400.00 : 
9, 965.85 *   low Area (sq ft) * c r i t  W.S. (ft) * * 195.42 * * ~ . ~ . s l o p e ( f t / f t )  '0.008204 

* 
* 't 1120.00 ' * * Q To ta l  ( c ~ s )  tr * 78.22 * ?t 

* TO w id th  (ft) * * 5.73 * * veY 
* 

To ta l  (f t /s) h * 2.50 z * 
ir Max c h l  ~ p t h  (ft) * * 12365.4 * * conv. To ta l  (cfs) * 12365.4 * conv. (cfs) 
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l s 2 ~ 5 2 8 3 4 8 . r e p  * * 78.86 " A 

* Length wtd. (ft) * 1393.00 * Wetted Per. (ft) e * 1.27 * * 
Min ch ~l (ft) " 963.22 * shear ( lb/sq ft) 

1.00 <: stream power ( l b / f t  s) : * * 7.27 * * " Alpha * 13.73 * cum volume (acre-ft) * 52.05 * 0.00 : 
* c & E Loss (ft) * 0.02 * cum SA (acres) 31.33 * 0.02 
********":********* ,<**** * * * IY t * *9<** * * ,?* * * * * ,c* * * * * * * * * *9<** * * * * * * * * * * * ,?* *<c** * * * * * * * * * * * * * * * * * * * * *~~*  

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

Th is  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sec t ions .  

CROSS SECTION 

RIVER: 152WS2 (148) 
REACH: REACH 1 RS: 1.726 

INPUT 
Descr ip t ion :  
s t a t i o n  E leva t i on  Data 

s t a  Elev s t a  
****tY**t*,<**********: 

~ a n n i n g ' s  n Values num= 3 
s t a  n Val Sta n Val s t a  n Val 

I ******C,?.**L** ,?****~~~***~, ,****~*Ir , ,~cttt***~<**~**  

-9369.36 .05 9934.03 ,04310138.46 .05 - 

sank Sta: Le f t  ~ i g h t  Lengths: Le f t  channel R igh t  coeff Contr. Expan. 
9934.0310138.46 1630 1777 1585 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 ......................... ******* <ciI* f * * * * * * * * * * * * *~# * *$< * *9 ; *~ ,c * * * * * * * * *%* * * * * * *9z *<?* * * * * * * * * * * * * * * * * *  

* E.G. Elev (ft) * 953.36 * ~ l e m e n t  * * Le f t  os * channel : Right  OB : 
* 0.46 * W t . n - v a l .  * v e l  Head (ft) * 0.043 

* W.S. Elev (ft) 9: 952.90 "  each Len. (ft) ,? * 1630.00 * 1777.00 * 1585.00 
* 952.50 *  low Area (sq ft) " c r i t  W.S. (ft) 

* 241.37 * 
* 241.37 : + ~ . ~ . s l o p e ( f t / f t )  *0.011692 * ~ r e a ( s  ft) 

* 
* 1310.00 * Flow (c?s) d * 1310.00 * 

"? Q T o t a l  (cfs) * * 137.37 " * 
* TO w id th  (ft) * 137.37 * TOP w id th  (ft) * : 5.43 * 

ve7 
* 

T o t a l  ( f t /s)  * 5.43 * A V ~ .  , ve l .  ( f t /s) * 1.76 * * 
Max c h l  ~ p t h  (ft) * 3.57 * ~y r ~ e p t h  (ft) 2 * 12115.4 " * ° conv. ~ o t a l  (cfs) * 12115.4 * Conv. (cfs) * " 137.87 " z ° Length wtd. (ft) * 1777.00 " Wetted Per. (ft) * 

949.33 " Shear ( lb/sq f t b  " 1.28 * * * Min ch €1 (ft) 
* 1.00 " stream power (1 /ft s) Z * 6.94 * * * Alpha 

* F r c t n  LOSS (ft) * 13.73 * cum volume (acre-ft) * * 45.07 * 0.00 * 
* c & E LOSS (ft) * 0.05 + Cum sA (acres) 27.88 * 0.02 * 
................................................................................................. 

Warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 
0.7 o r  g rea ter  than 1.4. Th is  may i n d i c a t e  t h e  need f o r  a d d i t i o n a l  cross sec t ions .  

Warning: The energy l o s s  was g rea te r  than 1.0 ft (0.3 m). between t h e  cu r ren t  and prevlous cross sec t i on .  

Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sec t ions .  

CROSS SECTION 

RIVER: 1S2WS2 (348) 
REACH: REACH 1 RS: 1.390 

INPUT 

a Desc r i p t i on :  
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s t a t i o n  E levat ion  Data 
s t a  Elev S ta  

***** , , * * t l * ****U****~~*h11*i  

num= 80 
~l ev s t a  

i ** , ,**Y*t*****U" 

956.95 9521.28 
948.93 9664.27 
946.44 9715.85 
945.42 9849.32 
936.39 9992.74 
937.7310067.64 
942.7710218.79 
945.8510350.76 
944.3910417.92 
941.4510486.92 
941.1910572.23 
945.4810610.93 

948.110633.26 
949.8210675.73 
954.6710721.79 
958.1610766.78 

Elev s t a  
,********tU****** 

955.99 9567.91 
941.74 9670.83 
947.25 9730.32 
943.41 9899.13 
936.85 10000 
937.04 10085.9 
943.5310227.76 
945.9410403.06 
944.2410420.96 
939.8610557.61 
942.3410581.85 
945.8910614.31 
948.2910635.75 
950.0610680.46 
954.9310724.12 
959.4210781.27 

 lev s t a  .*,<************** 

Manning's n values num= 3 
Sta n Val s t a  n Val s t a  n Val 

.............................................. 

9496.41 .05 9914.93 .04310166.26 .05 

sank s t a :  Le f t  R igh t  Lengths: L e f t  channel R i  h t  c o e f f  con t r .  Expan. 
9914.9310166.26 1325 1339 1915 .1 .3 

CROSS *,c*******ht*tb9zh***I**I~*~i(*q,t~*~f,***h***f****%~~~**?c*~*~~*******+,*****9z**********~~~******+~******f~y'* SECTION OUTPUT p r o f i l e  #PF 1 

+< E.G. Elev fft) * 939.57 * Element * Le f t  os * channel ; Right  06 : 
* v e l  Head ( t) * 0.28 * w t .  n-Val . * 0.043 
" w.5. Elev ft) * 939.29 * Reach Len. (ft) * 1325.00 " 1339.00 * 1315.00 : 
* cr7t  W.S. Zft) * 938.50 * Flow Area (sq ft) s * 367.80 * 

r 367.80 ; " E.G. Slope (ft/ft) *0.005772 * 1560.00 : 27:; 8:?S?) 

* 
" 1560.00 * * Q T o t a l  (cfs) * 178.71 * TOP w id th  (ft) * * 178 .71  " *. : TO w id th  (ft) * " 4.24 Y 

veY To ta l  (f t /s) * 4.24 * ~ v g .  v e l  . ( f t / s )  
* 

2.06 : * 3.16 * Hydr. Depth (ft) * Max c h l  ~ p t h  (ft) * 20533.1 & 

* conv. To ta l  (cfs) * 20533.1 * conv. (cfs) * 179.12 * * * Length Wtd. (ft) * 1339.00 " wetted per. (ft * * 0.74 * * * Min ch ~l (ft) * 936.13 * shear ( lb/sq ft * 3.14 * * 
* Alpha * 1.00 * stream power ( l b / f t  s) ; 
* ~ r c t n  Loss (ft) * 9.77 * cum Volume (acre- f t )  ,, 9 32.64 * 0.00 " 

* 0.03 * cum sA (acres) 3, 21.44 " 0.02 * :*$,~,<:*~:::*~;fE~***** ,,**%*,<< ' *,**(,<* *** , :**** , , ********** , , , , ********** ,<9,*<<***9?*** ,<**** ,***+'****+~*~~***  

warning: The energy l oss  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

This may i n d i c a t e  t he  need fo r  a d d i t i o n a l  cross sect ions.  

CROSS SECTION 

RIVER: 152WS2 (148) 
REACH: REACH 1 RS: 1.136 

INPUT 
Descr ip t ion :  
s t a t i o n  E levat ion  Data num= 24 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
****t**,<***Y****************t*********,,**,?***+'*,<*********,<*******"r**,<~,********** 

9793.32 936.17 9800.67 936.72 9803.64 936.9 9806.83 937.09 9859.13 938.69 
9907.7 937.71 9914.63 937.67 9921.12 937.27 9924.63 937.06 9951.13 935.52 

9955.99 935.24 9956.72 935 9982.9 926.25 10000 926.1910026.45 926.08 
10030.71 926.0810048.55 926.5110058.04 926.7210081.11 927.8110121.75 931.12 

10136.6 932.1810152.61 932.92 10192.1 933.5110228.77 933.26 

Manning's n values num= 3 
s t a  n v a l  s t a  n Val s t a  n Val 

.............................................. 

9793.32 .05 9907.7 ,04310152.61 .05 

sank s t a :  Lef t  R igh t  Lengths: Le f t  channel ~i h t  c o e f f  con t r .  Expan. 
9907.710152.61 1200 1338 1330 .1 .3 

$~:::*::$:::~*:::~~:**:::E::*::~*$*****,<*,<*****,<<<*,r*************9<*****g<**********?<***?<?f***9<*** 

* E.G. Elev (ft) * 929.77 ' Element * Le f t  06 * channel * ~ i g h t  0s ' 
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l s 2 ~ ~ 2 s - 3 4 8 . r e p  
* 0.54 * w t . n - v a l .  * 0.043 ' * v e l  Head (ft) 

* 
* w.s. Elev (ft) * 929.24 * Reach  en. (ft) * 1200.00 * 1338.00 ' 1330.00 : 
* c r i t  W.S. (ft) * 928.60 *  low Area (sq ft) 

A * 295.56 * 
* . slope ( f t t  *0.009231 * Area (s ft) 

A * 295.56 * %. 

* 1740.00 ' Flow (c?S) * 1740.00 : * Q T o t a l  (cfs) 
* 124.64 * TOP w id th  (ft) * * 124.64 * TO Wldth (ft) 

* 
* ve? T o t a l  (f t /s) * 5.89 * A V ! . . V ~ ~ .  ( f t /s  * 5.89 * * 3 . 1 6 * H y r D e p t h ( f t j  

* 
* 2.37 * * Max Chl Dpth (ft) 

* 18106.5 * conv. (cfs) * 18106.5 ; * conv. To ta l  (cfs) 
* 

* 1338.00 * wetted Per. (ft) * * 125.22 * Length wtd. (ft) 
ti 

* 926.08 * shear ( lb/sq ft) A *' 1.36 * * Min ch  ~l (ft) 
f 

* 1.00 * stream power ( l b / f t  s)  : 8.01 * ... * ~ l p h a  
* F r c t n  Loss (ft * 13.46 cum Volume (acre-ft) 22.45 * 0.00 + 

* c a E Loss (ftj * 0.06 * cum SA (acres) * 0.02 * 

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sect ion.  

Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sec t ions .  

CROSS SECTION 

RIVER: 1S2WS2 (348) 
REACH: REACH 1 RS: 0.883 

. . 
oescr i  p t i o n :  
s t a t i o n  E leva t i on  Data num= 23 

s t a  Elev s t a  Elev s t a  Elev Sta Elev s t a  Elev 
i ~ l * * * * * * * * * * h * * * * * * , < * * * * * * * ~ * , , * * * , I * i * * * * * * * * * , t , < * * * * * * * , c * * * * * * * * ~ , * * ~ : * * 9 ~ * * * ~ ~ ~ ~ * *  

9665.72 917.21 9672.36 917.26 9715.02 916.92 9743.85 916.81 9766.87 916.4 
9815.35 914.73 9818.72 914.69 9827.62 914.67 9870.57 914.6 9901.99 914.08 
9934.26 914.01 9942.8 914 9953.4 914.01 9977.89 914 10000 913.99 
10012.52 914.0910020.52 914.1510035.99 914.2510060.25 915.8110071.38 916.51 
10091.65 919.0310110.26 919.2910142.66 920.24 

Manning's n  values num= 3 
s t a  n  Val s t a  n  Val s t a  n  Val 

*f**,~t**~t,<**i+*l*,<***t*-*-,i*t**~**,~**i:ttt******~~~~ 

9665.72 .05 9766.87 .04310071.38 .05 

sank Sta: Le f t  R igh t  Lengths: L e f t  channel ~i h t  c o e f f  Contr .  Expan. 
9766.8710071.38 1115 1088 325 .1 .3 

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t i on .  

Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sec t ions .  

CROSS SECTION 

RIVER: 1SZWS2 (348) 
REACH: REACH 1 RS: 0.677 

INPUT 
Descr ip t ion :  
s t a t i o n  E levat ion  oa ta  num= 41 

s t a  Elev s t a  Elev s t a   lev s t a  Elev s t a  Elev -*?.*************i**1,******iii*************~~:***********,,*******************~c**% 
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Manning's n values num= 3 
s t a  n v a l  s t a  n Val s t a  n Val 

* * * * * * t l * * *h*U**~ t * * * ,< * * , , * * * * ,< * * * , i i *~~* * * * * * * *~~* *  

9474.86 .05 9934.63 .04310498.42 .05 

sank s t a :  Lef t  R igh t  Lengths: Le f t  channel R igh t  Coef f  Contr .  Expan. 
9934.6310498.42 3300 3537 3300 .1 .3 

$~$::*:~:::$~*$y~:::**:::~?,:*~::*:~,*****,<****,,*******************,'************?r*,,***+~**~:****** 
* E.G. Elev (ft) * 902.01 * Element * Le f t  0s ; Channel ; ~i h t  0s 
* v e l  Head (ft) * 0.26 * w t .  n-val .  

* 0.043 * 8.050 * 
" W.S. Elev (ft) * 901.76 * Reach Len. (ft) 

* 
* 901.58 *   low Area (sq ft) * c r i t  W.S. (ft) 

* 511.73 " 0.04 * 
* E.G. Slope (ft/ft) "0.015705 A * 511.73 * 0.04 
* Q T o t a l  ( c ~ s )  2080.00 ; %% $?5?) 

* * 2079.99 0.01 * 
; 21; wid th  g f t )  * 564.65 * TOP w ld th  ft) ~r * 562.75 1.90 ' 

To ta l  f t / s )  * 4.06 * Av Vel .  g f t / s  * 4.06 * 0.30 ' 
* Max c h l  ~ p t h  (ft 1.49 * Hy%. Depth (ft 0.91 " 0.02 * 
* conv. To ta l  (cfs 16597.6 " Conv. (cfs) " 16597.5 " 0.1 : 

* wetted Per. (ft * Length Wtd. (ft) * 562.76 * 1.90 
* Min ch ~l (ft) : 900.27 : shear ( lb /sq  fti ' * 0.89 * 0.02 " 
* ~ l p h a  * 1.00 Stream power (1 /ft s) * 3.62 0.01 

c * cum volume (acre-ft) ; * F r c t n  LOSS (ftl 
" 

* * C & E LOSS (ft) * * cum SA (acres) 2 

***** ,,* ******** **** ******ti********qt****,c*******":*,<**9c**<<*******?~***~~*****~~~****~~'c~"r*~~':* 
**,,h,~**,~****+i*****~<**,i***~,~~***,<**,,**~**,,, '*~ ,;,? * * * * * ,?* * ,<* * * * *9<** * *dc ,<* * * * * *9c<c**+<~,  

SUMMARY OF MANNING'S N VALUES 

River:ls2ws2 (348) 
,,I ********** , r * * * * * * * 1 1 , , * ~ , * * * * , ~ ~ < ~ * * * * * * * * * , ~ * * * * , ~ , < * * * ~ ~ ~ * * ~ < * ~ , ~ * * * * f ~ * *  

* Reach * R i v e r S t a .  * n l  * n2 * n3 * 
****,<*****t*t*******~,~*,,************~<,,**,r*******,,****~<,~*~<,<**~<***i~ 

"REACH 1 " 3.397 * .05* .043* .05" 
*REACH 1 * 3.142 f .05* ,043" .05" 
*REACH 1 * 2.911 .05* ,043' 

A .05* 
'REACH 1 * 2.644 % .05* ,043" .0Sy 
*REACH 1 * 2.391 .05* ,012. .05* 

* 2.380 " c u l v e r t  ' "REACH 1 * 
"REACH 1 * 2.346 .05* ,043" .05* 
*REACH 1 * 1.990 .OSf ,043" .05* 
'REACH 1 * 1.726 .05* ,043"' .05" 
'REACH 1 * 1.390 .05* .043* .Osr 
'REACH 1 " 1.136 1 .05* ,043" .05* 
"REACH 1 * 0.883 * .05* .043* .05* 

* 0.677 .05* .043* .05* 
;::$$2*:f****t*****,,************-ii*;*,,************9<******,8******** 

. * * * * * 9 , * * * * * * U , c * * * ~ : * * * * ~ i i , , * * * * * * * * t * * ~ + ~ ~ ~ ~ * ~ ~ ~ * * , , * < t ~ * * ? c * * * * * * * * * n ~ t * , ~ i ~ * * * * *  

SUMMARY OF REACH LENGTHS 

River.  152WS2 (148) 
*****;*****+**t***,<*%,i*,<**,i**t*l***,~*******************f~*** 
v Reach * River  .Sta. * Le f t  * channel ' Right  " 
U*td*,<**********t****,~*,,****,,***,~,,***C***,,*,<***********~:*****~c*** 

"REACH 1 * 3.397 A 1320V 1342' 1150" 
'REACH 1 * 3.142 * 1220* 1222" 1205' 
"REACH 1 * 2.911 * 1390" 1409" 1275* 
*REACH 1 * 2.644 * 1260* 1336" 1350h 
"REACH 1 * 2.391 * 230U 239; 230; 
'REACH 1 * 2.380 * c u l v e r t  * 
"REACH 1 " 2.346 li 1720U 1878* 1680" 
*REACH 1 1.990 1370U 1393' 1400" 
*REACH 1 1.726 1630" 1777" 1585* 
"REACH 1 * 1.390 * 1325" 1339" 1315" 
*REACH 1 * 1.136 * 1200" 1338' 1330" 
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....................................................................................... 

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
R i v e r :  lS2Ws2 (148) 
*****t***t*.***********tt***+flt*************** 

fr  each * R i v e r  S t a .  * cont r .  
* *,, * * * t * * * . * , c * * * * * * * * * * * * *u* * * ,< * *~* * * * * * * * * *  

"REACH 1 " 3.397 " .1* 
:REACH 1 " 3.142 " 1" 
iREACH 1 * 2.911 * .I" 
*REACH 1 " 2.644 " . l* 
"REACH 1 " 2.391 * . l* 
*REACH 1 * 2.380 *cu lver t  * 
*REACH 1 * 2.346 " .1* 
"REACH 1 ' 1.990 '* .I* 
*REACH 1 * 1.726 * . l* 
"REACH 1 * 1.390 * .I" 
*REACH 1 * 1.136 " .Ir 
*REACH 1 " 0.883 " .l* 
*REACH 1 * 0.677 * . l* 
* * * * , ~ * * * * Y * ~ * * , : * * ~ * ~ ~ , ~ * * * * * ~ * I I * * * * * * * I I * ~ * ~ ~  

" Expan .  * ******,:***** 
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MODEL: 1S2WS2C (.I471 
REACH: 1S2WS2C (547) 



HEC-RAS Version 3.1 ~ovember 2002 
u.s. Armv corD o f  Enaineers 
,ydro log lc  Eng lnce r i n j  Center 

609 Secord S I r c c r ,  S L l l e  D 
J a i l s ,  c a l i f o r  l i d  95616-4687 

(916) 756-1104 

PRO1 ECT DATA 
P r o j e c t  T i t l e :  ~ S Z W S Z C  (147) 
~ r o l e c t  F i l e  : l s 2 ~ ~ 2 ~ _ ~ 4 7 . p r j  
Run Date and Time: 1/12/2005 4:36:24 PM 

Pro jec t  i n  Eng l ish  u n i t s  

P r o j e c t  Descr ip t ion :  
Waterman wash FDS 
Prepared by: 
Engineer ing and Environmental Consultants, 
r n c .  
3003 N. Centra l  Avenue, Su i t e  600 
phoenix, Ar izona 85012 
Phone: 
602-248-7702 FAX: 602-248-7851 
c-... 
r u t  . 
Flood c o n t r o l  D i s t r i c t  o f  Maricopa 
county 
waterman wash - con t rac t  # 2002C024 
Topographic Mapping Source: 

Stewart Geotechnolo y Dec. 2000 
10'  contour I n te r va?  
Discharge i n fo rma t i on  
obtained from hydrology repo r t  
s tudy L i m i t s :  
waterman wash 
F ina l  Model Run 
Date: J u l y  2004 
Model : lS2WS2C (347) 

PLAN DATA 

Plan T i t l e :  1~2ws2C (147) 
p l an  ~ i l e  : q:\303002 Waterman W~S~\HEC-R~S\comple ted  Models\pr intable version\ls2Ws2C 
(147)\lS2WS2L147. p o l  

Geometry T i t l e :  ~ S ~ W S ~ C  (147) 
Geometry F i l e  : q:\303002 Waterman wash\HEC-RAS\Completed Models\Pr intable Ver~ion\lSZWS2C 

(147)\152WS2C-J47.gOl 

  low T i t l e  : ls2wsZc (147) 
F ~ O W  F i l e  : q:\303002 Waterman Wash\~~c-RAS\Completed Models\Printable version\lS2Ws2C 

(147)\1s2ws2c..,147.f01 

Plan Summary In fo rmat ion :  
Number o f :  cross scc t i ons  = 8 M u l i t p l e  openings = 0 

Cu l ve r t s  = 0 I n l i n e  St ruc tures  = 0 
Bridges = 0 ~ a t e r a l  s t r uc tu res  = 0 

computational In fo rmat ion  
water  surface c a l c u l a t i o n  to le rance = 0.01 
c r i t i c a l  de t h  ca l cu la ton  , to le rance = 0.01 
Maximum num&er o f  i n t e r a t l o n s  = 20 
Maximum d i f f e r e n c e  to le rance = 0.3 
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ls~ws2c-147.rep 
Manning's n values num= 3 

s t a  n Val s t a  n v a l  s t a  n Val 
* I t * * * * * , ' 1 * * * * * * * * *8 . * t * * *~~* *~~* * * * i i , i *~ * * * * * * * * * *~~  

9798.76 .05 9910.81 .04310065.98 .05 

sank s ta :  Le f t  R igh t  Lengths: L e f t  channel Ri h t  coef f  Contr. Expan. 
9910.8110065.98 1300 1370 1g00 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  #PF 1 ***Y,c**************3cI;**** ,,*** *****,,dd,dd**,<****~,*+,,c***~*,~,~***~*****~:*************~**~:~**~***~**** 
* E.G. Elev ft) $ * 1038.09 * Element * Lef t  os * channel : Right  0s " 

* 0.043 * Vel Head ( t) * 0.37 " w t .  n-Val. 
* W.S. Elev (ft) * 1037.73 ' Reach  en. (ft) * 1300.00 : 1370.00 * 1300.00 2 
* c r i t  w.8. (ft) * 1037.73 *  low Area (sq ft) * 24.70 * 
* E.G. s lope (ft/ft) ^0.031453 * Area (s ft) 

* * 24.70 * 
* 120.00 * Flow (C?S) * * 120.00 * * Q T o t a l  (cfs) 

* 
* 34.87 ' TOP w id th  (ft) 

& * 34.87 * * TO w id th  (ft) 
+, 

* ve? * 4.86 * A V ~ .  , ve l .  ( f t /s) 
* * 4.86 * T o t a l  ( f t / s )  

* 
* 1.50 * HY r ~ e p t h  (ft) * * 0.71 * * Max c h l  op th  (ft) 

-* 

* 676.6 * conv. (cfs) 
* * 676.6 * * conv. T o t a l  (cfs) 

it 

* 1370.00 * wetted Per. (ft) 
* * 35.01 * * Length wtd. (ft) 

i, 1036.23 * shear ( lb/sq ft) * 1.39" * Min ch  ~l (ft) 
* 

+, 1.00 " stream power ( l b / f t  s) : 6.73 * * Alpha 
* 

* ~ r c t n  LOSS (ft) 27.64 * cum volume (acre-ft) * 0.09 * 14.43 * 2.30 " 
* c & E Loss (ft) * 0.00 * cum SA (acres) 0.26 10.07 * 4.09 * 
................................ ,<,? *he**** **II***??,t****,~*******************9<************************* 

Warning: The energy equat ion cou ld  n o t  be balanced w i t h i n  t h e  s p e c i f i e d  number of i t e r a t i o n s .  The 
program used c r i t i c a l  depth fo r  t h e  water surface and cont inued on w i t h  t h e  <a l cu la t i ons .  

Warning: The conveyance r a t i o  (upstream conveyance d i v ~ d e d  by downstream conveyance) 1s  l e s s  than 
0.7 o r  g rea ter  than 1.4. Th is  may i n d i c a t e  t h e  need f o r  a d d i t i o n a l  cross sec t ions .  

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and prevlous cross sec t ion .  

Th is  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sect ions.  
Warning: Dur ing t he  standard step i t e r a t i o n s ,  when t h e  assumed water sur face was,sef equal t o  c r i t i c a l  

deoth. t he  ca l cu la ted  water sur face  came back below c r i t i c a l  depth. Th ls  indicates t h a t  t h e r e  . . 
i s  

no t  a v a l i d  s u b c r i t i c a l  answer. The program defaul ted t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: lS2WS2C (347) 
REACH: REACH 1 RS: 2.201 

INPUT 
Descr ip t ion :  
S t a t i o n  E leva t i on  Data num= 7 

s t a  E lev  s t a  Elev s t a   lev S ta   lev S ta   lev **flY****Lt********+,*~?******%********~,**,c************~*******~*,<*****~*******+?** 
9912.79 1014.89 9934.6 1014.25 9985.06 1008.48 10000 1006.8310079.65 1018.43 
10080.04 1018.4910090.61 1020.04 

Manning's n Values num= 3 
Sta n Val s t a  n v a l  s t a  n Val 

**B*C******V*****+.******";";";*tr*****~******-*****~* 

9912.79 .05 9934.6 .04310080.04 .05 

sank s t a :  L e f t  R igh t  Lengths: Lef t  channel R igh t  Coeff Contr .  Expan. 
9934.610080.04 1100 1178 1100 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  #PF 1 .................................................................................................... 
" E.G. Elev (ft) * 1009.62 " Element * Lef t  0s 5 channel * R igh t  0s ; " Vel Head (ft) * 0.39 * w t .  n-val .  

A 0.043 * 
* w.5. E lev  (ft) * 1009.23 * Reach Len. (ft) * 1100.00 ' 1178.00 * 1100.00 * 

* 1009.02 *  low ~ r e a  (sq ft) * * 45.89 * * C r i t  W.S. (ft) 
* ~ . ~ . s l o p e ( f t / f t )  *0.016556 * ~ r e a ( s  ft) * * 45.89 " 

* 230.00 * Flow ( C k )  *. 

d 

* 230.00 " * Q T o t a l  (cfs) 
* 

* 38.03 * Top Wldth (ft) * 38.03 " * 
* TO w id th  (ft) 

A * '(I* * ve? T o t a l  (f t /s) * 5.01 * ~ v g .  ve l .  ( f t /s) * * i:21 * * 2.40 * Hydr. Depth (ft) * Max c h l  ~ p t h  (ft) 
* 1787.5 * conv. (cfs) * * 1787.5 * * conv. To ta l  (cfs) 

* 
* 1178.00 * wetted Per. (ft) 

.. * 38.34 * * Length wtd. (ft) 
* 

* Min ch  ~l (ft) " 1006.83 * shear ( lb/sq ft) * 1.24 * * 
* 1.00 * Stream power ( l b / f t  s) * * 6.20 * *' ~l pha 

* 
* F r c t n  LOSS (ft) * 20.17 * Cum Volume (acre- f t )  0.09 * 13.32 * 2.30 * * c & E Loss (ft) * 0.01 * cum sA (acres) 0.26 " 8.92 * 4.09 * 
* , c , ~  *C***t******t**Y**,<* **<* ******"******9<*%.**?,***+:*****************************-%*****?<****** 
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* c r i t  W.S. (ft) 
* E.G. Slope (ft/ft) 
* Q Tota l  (cfs) 
* TO Width (ft) 
* vel; Tota l  ( f t /s )  
* Max c h l  ~ p t h  (ft) 
* conv. Tota l  (cfs) 
* Length Wtd. (ft) 
* Min ch ~l (ft) 
~l pha 

* Frc tn  Loss (ft) 
* C & E LOSS (ft) 
* * * i * * t * * * * + * Y Y * * * * h *  

l s 2 w s 2 ~ ~ 4 7 . r e p  * 
  low Area (sq ft) 
Area (s ft) 
Flow (c?S) 

* 
2 

Top Width (ft) 

"i.. vel .  (ft/s) % 

Hy r Depth (ft) * 
conv. (cfs) & 

wetted per. (ft) A 

shear (1 b/sq ft b * 
stream Power (1 /ft s) : 
cum Volume (acre-ft) * 
cum SA (acres) 

I * * * * * * * * * * * * * * * * * * * t * t t t * t * d  

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This may ind ica te  the need f o r  add i t iona l  cross secfions. 

warning: The energy loss  was greater than 1 .0  ft (0.3 m). between the cur rent  and prevlous cross section. 

This may ind ica te  the need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 152WS2C (147) 
REACH: REACH 1 RS: 1.519 

INPUT 
Descr ipt ion:  
s t a t i o n  E levat ion Data num= 14  

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9810.94 959.59 9834.38 957.81 9866.4 954.92 9916.9 951.04 9929.25 950.45 
9992.05 944.87 10000 944.0410007.95 945.6110013.62 946.6610022.91 947.99 

10055.01 952.0510081.81 954.4910117.91 959.1810124.13 959.76 

Manning's n values num= 3 
n va l  s t a  n Val s t a  n Val ........................................... 

9810.94 .05 9929.25 .04310055.01 .05 

Bank s ta :  Lef t  Right Lengths: Left  channel ~ i g h t  coeff. Contr. Expan. 
9929.2510055.01 1000 1095 1000 .1 .3 

CROSS SECTION OUTPUT Pro f i l e  #PF 1 
* * ~ . * * , < * * , , * * * ~ * l t t * * * * * * ~ ? ~ : * ~ , : ~ ~ ~ ~ * * C * * , , * * * * * * * * * ~ ~ ? : ~ * * * * , ~ , ~ * * * * * * * * * * * * * * * * * * * * ~ * ~ * ~ ~ * ~ * * 9 : * * * * * * ~ z  

* E.G. Elev (ft) * 948.03 * Element * L e f t  0s " channel * Right OB ' 
* v e l  Head (ft) * 0.38 * w t .  n-val .  * * 0.043 * A 

* W . S .  Elev (ft) * 947.65 * Reach Len. (ft) * 1000.00 * 1095.00 <: 1000.00 
* c r l t  w.5. (ft) * 947.11 *  low Area (sq ft) 

& * 103.24 * A 

* E.G. slope (ft/ft) *0.009960 * Area (s ft) A " 103.24 * d 

* Q Tota l  ( c ~ s )  * 510.00 ^ Flow (CTS) i * 510.00 * d 

* TO width (ft) * 59.74 * TOP Wldth (ft) 
& * 59.74 * 

ve7 
A 

Total  ( f t / s )  * 4.94 * ve l .  ( f t /s )  * 4.94 * 
" 3.61 * ;;IF. ~ e p t h  (ft) t 

A 

* 1.73 ' * Max Chl Dpth (ft) 
* conv. Tota l  (cfs) * 5110.2 ' conv. (cfs) * 5110.2 * * '  
*- Length Wtd. (ft) * 1095.00 * wetted per.  (ft) 3x * 60.22 * * 
* Min ch ~1 (ft) * 944.04 * shear ( lb/sq ft) * * 1.07 * ir 

* Alpha * 1.00 * stream power ( l b / f t  s) * * 5.27 * * 
's Frctn LOSS (ft) * 15.42 *CumVolume(acre-f t )  0.09 " 7.87 * 2.30 ' " C & E Loss (ft) " 0.02 * Cum SA (acres) 0.26 * 5.04 * 4.09 * 
*~ * * * * * * * * * * * * * * * * * * * I * * t t t t t * f ; * * * * *b * * * * * * * * * *%* * * * * * * * * *%* *? , *%* * * * * * * * * * * * * * * * * * * * * *? r *%** * * *  

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 

This may ind ica te  the  need f o r  add i t i ona l  cross sections. 

CROSS SECTION 

RIVER: 152WS2C (147) 
REACH: REACH 1 RS: 1 .311  

INPUT 
Descr ipt ion:  
s t a t i o n  Elevat ion Data num= 20 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev Sta Elev 
* * * * * * l t ~ * * * * * * * * * * ~ ~ * * ~ * * * * * * * * * * * * * * * * * * * * * * * * * * * ~ * * * * * * * * * * * * * ~ * ~ ~ ~ * * * * * 9 z * ~ r * * *  

9878.39 939.96 9896.86 939.27 9923.69 937.55 9943.52 936.43 9968.3 933.51 
9973.24 932.8 9982.49 931.58 10000 929.3610007.22 929.3510041.56 931.7 
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152WSZC-247. rep 

Th is  may i n d i c a t e  t h e  need f o r  a d d i t i o n a l  cross sec t ions .  8 CROSS SECTION 

RIVER: 1SZWS2C (147) 
REACH: REACH 1 RS: 0.930 

Manning's n values num= 3 
s t a  n v a l  s t a  n Val s t a  n v a l  

* I *Y * * * * * * * * * * * * t * * * * *h ) * * * *< ' * * * - * * * * * - * * * * * *~ , * * * *~  

9758.17 .05 9974.26 .04310043.57 .05 

Bank s t a :  Le f t  R igh t  Lengths: L e f t  channel R igh t  Coeff Contr .  Expan. 
9974.2610043.57 550 580 550 .1 .3 

CROSS SECTTON OUTPUT P r o f i l e  #PF 1 
* * V , < * * * * f * * * * , < ~ * * * * * * * * , , * * * * * * I * I * * ? < , < ~ : * ~ ~ ~ , ~ ~ ~ ~ * , ~ ~ ~ , ~ * , ~ * * * , ~ * , ~ * , < * ~ < * * * * * ~ ~ * * * * ~ - ~ < ~ ~ ~ * ~ ~ ~ * * * * * ~ * ~ ~ * * * * * * ~ - * *  

L e f t  0s * 
0.050 " * 

channel 
0.043 

" R igh t  OB * " 0.050 * * * 

****f*****t************I11*t*~~sff*%*i(i(i(,i(*,,*9~9~***9~*+~*********~<****************~~**** 

SUMMARY OF MANNING'S N VALUES 

River:lS2Ws2c (347) 
~ l l l * * * * * * * * ~ * * * ~ l * ~ * * C * b * * * * * * * * * * * * I I * i i * ~ ~ * ~ ~ ~ ~ - ~ * ~ % ~ ~ ~ * * * * ~ * ~ , : * ~ ~  

Reach " River  s ta .  * * n2 * n3 * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
"REACH 1 2.460 * .05" 
"REACH 1 * 2.201 A .05* 
'REACH 1 * 1.977 i .05* 
"REACH 1 * 1.705 * .0S1 
"REACH 1 * 1.519 A .05* 
'REACH 1 * 1.311 .05* 
'REACH 1 * 1.113 .z .05* 
"REACH 1 * 0.930 * .05* 
* t * * * * * * * * * * * * * * l * * * * * * * * * ~ - * * * * * * * * l i h C i * * * * ~ * *  

SUMMARY OF REACH LENGTHS 

River:  lsZws2c (347) 
* * * * * * * * * * i * * t * *V* * * * * * * * * * ,< * * ,~ , , * * , ' * * * * * * * * * * * * * *~ * * * * * * * * * * *~ r * *~~  
A Reach * R iver  Sta. * L e f t  * channel * R igh t  * **f*** **,r************tt:*c*c*-*-*Ire Ir***********,<******,<**,<*******+** 

*REACH 1 * 2.460 * 1300* 1370" 1300' 
"REACH 1 " 2.201 1100' 1178% 1100" 
*REACH 1 * 1.977 * 1400* 1437% 1400" 

1.705 t 950" 984" 950* 
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MODEL: 1S2WS31 (A56) 
REACHES: 1S2WS31 (A56) 



X  X X X 1 0 0 0 (  XXXX XXXX m XXXX 
X  X X  X  X  X  X  X X  X  
X  X X  X  X X  X  X X  
XXX)(XXXXXXX X  ) 0 0 ( X X Y X  XX1000( XYXX 
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 Y X X  

PRO1 ECT DATA 
p r o j e c t  T i t l e :  ls2ws31 (A561 
P ro lec t  F i l e  : l sZws3 lA56 .p r j  
Run Date and Time: 12/14/2004 12:49:36 PM 

Pro jec t  i n  Eng l ish  u n i t s  

P ro jec t  Descr ip t ion :  
waterman wash FDS 
prepared by: 
Enaineerina and Environmental Consul tants,  
1nS. 
3003 N. c e n t r a l  Avenue, S u i t e  600 
phoenix, Ar izona 85012 
Phone: 
602-248-7702 FAX: 602-248-7851 
For: 
~ l o o d  c o n t r o l  ~ i s t r i c t  of Maricopa 
county 
waterman Wash - Cont rac t  # 2002C024 
~ o p o g r a p h i c  Mapping source: 

Stewart ~ e o t e c h n o l o  y DeC. 2000 
10' contour ~ n t e r v a ?  
Discharge i n fo rma t i on  
obtained from hydrology repo r t  
s tudv L i m i t s :  

********.*******YI**b*b*******f********i*~,,**************~~*,~*****~********%*~****** 

PLAN DATA 

Plan T i t l e :  1S2WS31 (A56) 
Plan F i  1 e : q:\303002 Waterman wash\HEC-R4s\compl e ted  Model s \Pr i  n t a b l  e version\ls2WS31 
( ~ 5 6 ) \ C u r r e n t \ l s 2 w s 3 ~ 5 6 . p 0 1  

Geometry T i t l e :  1 ~ 2 ~ ~ 3 1  ( ~ 5 6 )  
Geometry F i l e  : q:\303002 Waterman wash\HEC-RAS\Completed Models\Pr intable Version\ls2WS31 

(~56)\Current\ls2ws3l~56.g01 

F ~ O W  T i t 1  e : 1 ~ 2 ~ ~ 3 1  (A561 
 low F i l e  : q:\303002 Waterman wash\HEc-fUs\Completed ~ o d e l s \ P r i n t a b l e  version\ls2Ws31 
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Plan summary In fo rmat ion :  
Number of: cross sec t ions  = 110 M u l i t p l e  Openings = 0 

c u l v e r t s  = 0 ~ n l i n e  s t ruc tu res  = 0 
Bridges = 0 La te ra l  s t r uc tu res  = 0 

computational ~ n f o r m a t i o n  
water  surface c a l c u l a t i o n  to le rance = 0.01 
c r i t i c a l  de t h  ca l cu la ton ,  to le rance = 0.01 
~ax lmum num&er o f  i n t e r a t i o n s  = 20 
~ax imum d i f f e r e n c e  t o 1  erance = 0.3 
Flow to le rance f a c t o r  = 0.001 

computation op t ions  
c r i t i c a l  depth computed o n l y  where necessary 
conveyance c a l c u l a t i o n  Method: ~t breaks i n  n values o n l y  
~ r i c t i o n , s l o  e Method: Average Conve ance 
compu ta t i ona~   low ~ e g i m e :  s u b c r i t i c a l  Fyow 

Encroachment Data 
Equal conveyance = True 
L e f t  o f f s e t  - - 0 
R igh t  o f f s e t  = 0 

R iver  = 2521578 (A511 
RS p r o f i l e  
1.710 P F 2  
1.452 PF 2 
1.187 PF 2 
0.909 P F 2  
0.645 PF 2 
0.373 PF 2 
0,000 P F 2  

Reach = REACH 1 
Method Val u e l  

1 9990 
1 9965 
1 9970 
1 9990 
1 9960 
1 9970 
1 9920 

Val ue2 
10170 
10155 
10200 
10110 
10140 
10030 
10030 

~ i v e r  = 2S2WS7C ( ~ 3 2 )    each = REACH 1 
RS p r o f i l e  Method va lue1 value2 
1.475 PF 2 1 9980 10020 
1.226 PF 2 1 9980 10020 
0.964 PF 2 1 9980 10020 
0.726 PF 2 1 9980 10020 
0.488 PF 2 1 9980 10020 
0.259 PF 2 1 9985 10020 

~ i v e r  = 2SZWs7A ( ~ 5 2 )    each = REACH 1 
RS p r o f i l e  Method va lue1  value2 
5.079 P F 2  1 9970 10030 
4.837 P F 2  1 9985 10020 
4.594 P F 2  1 9970 10155 
4.407 PF 2 1 9530 10195 

~ i v e r  = 2s2ws7A (A521   each = REACH 2 
RS p r o f i l e  Method va lue1 Value2 
0.280 PF 2 1 9965 10025 
0.273 PF 2 1 9965 10025 

R iver  = 2S2WS7A (A521 
RS ~ r o f i  1 e 
2.494 P F 2  
2.238 P F 2  
2.009 P F 2  
1.714 P F 2  
1.398 PF. 2 
1.167 PF 2 
0.871 PF 2 
0.584 PF 2 

R iver  = 2s2wS7A (A521 
RS p r o f i l e  
4.292 P F 2  
4.127 PF 2 
3.891 P F 2  
3.601 P F 2  
3.334 P F 2  
3.055 P F 2  
2.778 PF 2 

Reach = 
Method 

1 
1 
1 
1 
1 
1 
1 
1 

REACH 3 
v a l u e l  value2 

9960 10125 
9930 10010 
9870 10035 
9965 10020 
9965 10080 
9970 10030 
9960 10120 
9950 10030 

Reach = REACH 4 
Method Val u e l  

1 9930 
1 9930 
1 9860 
1 9955 
1 9865 
1 9905 
1 9975 

R iver  = ls2Ws31 (A561 Reach = REACH 1 
RS p r o f i l e  Method v a l  u e l  value2 
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l s 2 ~ 5 3 1 ~ 5 6 . r e p  
4.185 P F 2  1 9920 10010 
3.910 P F Z  1 9985 10080 
3.668 P F 2  

. 
1 9970 10035 

River = 1s2WS31 (A56) Reach = REACH 2 
RS p r o f i  1 e ~ e t h o d  va lue1  value2 
3.374 P F 2  1 9970 10030 
3.011 P F 2  1 9970 10030 

R iver  = 1S2WS31 (A56) Reach = REACH 3 
RS p r o f i l e  Method va lue1  Value2 
2.673 PF 2 1 9960 10040 
2.388 P F 2  1 9955 10045 

R iver  = 152WS31 (AS61   each = REACH 4 
RS p r o f i l e  Method va lue1  Val ue2 
2.110 P F 2  1 9960 10040 
1.913 PF 2 1 9960 10040 

R iver  = ls2ws3 l  (A561 Reach = REACH 5 
RS p r o f i l e  Method Val u e l  value2 
1.595 PF 2 1 9960 10040 
1.329 PF 2 1 9950 10045 
1.076 PF 2 1 9945 10050 
0.811 PF 2 1 9900 10090 
0.571 PF 2 1 9935 10065 
0.317 P F Z  1 9955 10045 

R iver  = 253Wsl (A54) Reach = REACH 1 
RS p r o f i l e  Method va lue1 Value2 
0.461 PF 2 1 9972 10028 
0.198 PF 2 1 9975 10025 

R iver  = 2s2W56 (A55) Reach = REACH 1 
RS p r o f i  1 e Method va lue1  value2 
1.720 PF 2 1 9985 10015 
1.465 PF 2 1 9980 10020 
1.224 PF 2 1 9970 10030 
0.971 PF 2 1 9970 10030 

River  = 2S2W56 (A551 Reach = REACH 2 
p r o f i  1 e a F 7 2 7  PF 2 

Method v a l u e l  value2 
1 9970 10030 

0.505 PF 2 1 9970 10030 
0.255 PF 2 1 9970 10030 

R iver  = 252ws2O (A191 Reach = REACH 1 
RS p r o f i  1 e Method va lue1  value2 
1.581 PF 2 1 9965.04 10040 
1.338 PF 2 1 9975 10035 
1.117 PF 2 1 9970 10030 
0.842 PF 2 1 9970 10030 
0.586 P F 2  1 9975 10025 
0.362 PF 2 1 9970 10030 

River  = 2s2ws17B ( ~ 6 3 )  Reach = REACH 1 
RS ~ r o f i  1 e Method va lue1  value2 
4.381 PF 2 1 9930 10150 
4.098 P F 2  1 9930 10115 
3.884 P F 2  1 9910 10120 
3.592 P F 2  1 9940 10085 
3.299 P F 2  1 9960 10100 
3.038 P F 2  1 9770 10040 
2.771 P F 2  1 9885 10030 
2.521 PF 2 1 9940 10020 
2.168 P F 2  1 9870 10135 
1.898 PF 2 1 9900 10020 
1.627 PF 2 1 9970 10040 

R iver  = 252WS17B (A63) Reach = REACH 2 
RS p r o f i l e  Method va lue1 Value2 
1.294 PF 2 1 9920 10040 
1.137 PF 2 1 9890 10020 
0.852 PF 2 1 9830 10040 
0.593 PF 2 1 9920 10050 
0.298 P F 2  1 9910 10035 
0.000 P F 2  1 9980 10165 

R iver  = 253Ws12A (A30) Reach = REACH 1 
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RS p r o f i l e  
4.175 P F 2  
3.908 PF 2 
3.613 PF 2 
3.368 PF 2 
3.116 PF 2 
2.811 PF 2 
2.536 PF 2 
2.254 P F 2  
2.011 P F 2  
1.786 PF 2 
1.605 PF 2 
1.343 PF 2 
1.076 PF 2 
0.802 PF 2 
0.541 PF 2 
0.277 PF 2 

Method Va lue1  
1 9975 
1 9950 
1 9960 
1 9960 
1 9960 
1 9910 
1 9970 
1 9930 
1 9850 
1 9975 
1 9980 
1 9975 
1 9975 
1 9970 
1 9965 
1 9940 

R i v e r  = 2s3WS12B (A27) Reach = REACH 1 
RS p r o f i  1 e Method v a l u e 1  va lue2  
3.308 PF 2 1 9975 10090 
3.060 PF 2 1 9960 10090 
2.796 P F Z  ' 1 9880 10070 
2.553 PF 2 1 9930 10080 
2.297 P F 2  1 9750 10060 
2.036 PF 2 1 9900 10080 
1.782 PF 2 1 9940 10060 
1.529 PF 2 1 9930 10100 
1.284 P F 2  1 9970 10220 
0.977 PF 2 1 9960 10190 
0.710 P F 2  1 9970 10099 
0.415 P F 2  1 9965 10035 
0.198 P F 2  1 9975 10025 

t**f***,~*,~************V,,***,1******~*~,,i*(,~,<,,*, ,**,<****"~*****,,*,<,~*,<*******~***,~~<*9~** 

FLOW DATA 

  low T i t l e :  1s2WS31 (A56) 
Flow F i l e  : q:\303002 Waterman w a s h \ ~ ~ C - ~ ~ S \ C o m p l e t e d  Mode ls \Pr in tab le  Version\lS2WS31 
(~56 ) \ cu r ren t \ l s2ws31~56 . f01  

  low Data (cfs) 
* V * * * * t t * * , , * * * * * i * * , i * * , i * * ~ ~ ~  

* R i v e r  
'< 2s3wsl2A (A30 
* 2s3Wsl2A (A303 

' 2S3WS12A A30 
* 2S3WS12A !A30 
* 253WS12A A30 
* 2S3WS12A A30 
* 253WS12B A27) 
* 253WS12B A27) 
* 2S3WS12B ~ 2 7 )  
* 2s3ws12~ ~ 2 7 )  

Reach 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
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ls2~53U56. rep* * 460 
a 430 * 
2 600 ' 
* 630 " 
t 660 
i 1640 
il 950 " 
* 1090 ' 
* 1280 * 
i( 1530 * 
ii 850 * 
*. 800 * 
ii 750 " 
e 690 * 
tl 400 * 
* 500 * 
ii 620 
ii 760 * 
* 860 * 
* 990 " 
.4 1120 " 

1250 ' 
A 1350 * 
A 230 * 
(i 650 ' 
r 1050 * 
* 1450 ' 
* 1730 " 

2900 " * 2840 * 
t 3900 * 
* 4350 * 
* 4550 * 
* 4490 * 
I A A A n  * 

Boundary Condit ions 
*****sf *****l**+******9,*, ,* ,<**********,<**~<*~.***,<**********,e********<**********************************9,** 

* ~ i v e r  Reach p r o f i l e  ii Upstream oownstream " 
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PF 1 x Normal s = 0.0118 
PF 1 t Normal s = 0.01 

* 2sZWs7C (A32 REACH 1 PF 1 t Normal 5 = 0.0063 
* 2S2WS7A (A523 REACH 1 

* 
PF 1 * Normal s = 0.0083 fr 

* ls2Ws31 (A56 REACH 1 PF 1 *i Normal S = 0.0091 
* lS2WS3l (A563 REACH 5 

* 
PF 1 * Normal S = 0.0053 * 

* 2s3Wsl (A54) REACH 1 PF 1 * ~ o r m a l  S = 0.0077 * 
* 2S2WS6 (A55) REACH 1 PF 1 * ~ o r m a l  S = 0.0105 .? 

* 2S2WS17B A631 REACH 1 PF 1 * Normal S = 0.0091 
* ZSZWS17B 8A63) REACH 2 

* 
PF 1 * Normal 5 = 0.0059 * 

* 2 ~ 2 ~ ~ 7 s  ( ~ 5 1 )  REACH 1 PF 1 e Normal S = 0.0048 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*******U**t********,c*********************",**********************************i~*** 

GEOMETRY DATA 

Geometry T i t l e :  ls2ws31 (A561 
Geometry F i l e  : q:\303002 Waterman Wash\HEC-~ns\Completed ~ o d e l s \ ~ r i n t a b l e  ~ e r s i o n \ l s 2 w s 3 1  
(A56)\current\ls2ws31A56.g01 

Reach connection Table 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* River  Reach * upstream soundary * oownstream ~ounda ry  * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* 
* 2S3WS121 

* 7% 

* 1S2WS31 in,.,, 

. . -. , - * 

* 2SZWS7B ( ~ 5 1 )  REACH 1 v 
********t**f**,<******t**b*******-*-*-*11***** 

JUNCTION INFORMATION 

Name: 3CT 2 
Desc r i p t i on :  
Energy computation Method 

Length across l u n c t i o n  T r i b u t a r y  
~ i v e r  Reach River   each Len t h  Angle 

2S2W.56 A55 REACH 1 t o  2S2WS6 A551 REACH 2 1988 
253151 8A54j REACH 1 t o  2S2WS6 8A55) REACH 2 1045 

Name: ICT 6 
Descr ip t ion :  
Energy computation Method 

Length across Junc t ion  T r i b u t a r y  
~ i v e r  Reach River  Reach Len t h  Angle 

2S2WS7A (A52) REACH 3 t o  2S2WS7A (A521 REACH 2 1205 
2S2WS7C (A32) REACH 1 t o  2S2WS7A (A521 REACH 2 1368 

Name: ICT 7 
Descr ip t ion :  s p l i t  f rom A52 i n t o  A51 
Energy computation Method 

Length across Junc t ion  T r i b u t a r y  
R iver  Reach River  Reach Len t h  Angle 

ZSZWS7A (A52) REACH 4 t o  2S2WS7A A52 REACH 3 1200 
2S2WS7A (A52) REACH 4 t o  2S2WS7B ~ A S I ~  REACH 1 1450 

Name: ICT 8 
Descr ip t ion :  
Energy computation Method 
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~ e n g t h  across Junc t ion  T r i b u t a r y  
~ i v e r  Reach R iver  Reach Len t h  Angle 

2s2WS7A (A521 REACH 1 t o  2s2Ws7A (A521 REACH 4 207 @ 2S2WS7A (A521 REACH 1 t o  2S2WS20 (A191 REACH 1 1453 

Name: 3CT 9 
Desc r i p t i on :  
Energy computation Method 

Length across I u n ~ t i o n  T r i b u t a r y  
~ i v e r  Reach ~ i v e r   each Length Angle 

252WS17B (A631 REACH 1 t o  2S2WS17B (A631 REACH 2 1753 
2S2WS20 (A191 REACH 1 t o  2S2WS17B (A631 REACH 2 1911 

Name: 3CT 1 
Desc r i p t i on :  
Energy computation Method 

~ e n g t h  across Junc t ion  T r i b u t a r y  
~ i v e r  Reach ~ i v e r  Reach Len t h  Angle 

ls2Ws31 (A561 REACH 4 t o  ls2Ws3l (A561 REACH 5 1279 
2s2ws6 ( ~ 5 5 )  REACH 2 t o  1S2Ws31 (A561 REACH 5 1346 

Name: JCT 4 
~ e s c r i p t i o n :  
Energy computation Method 

~ e n g t h  across Junc t ion  T r i b u t a r y  
~ i v e r  Reach ~ i v e r  Reach Length Angle 

ls2Ws31 (A561 REACH 1 t o  ls2Ws3l (A561 REACH 2 1552 
2s3wsl2B (A271 REACH 1 t o  1S2WS31 (A561 REACH 2 1045 

Name: JCT 3 
~ e s c r i  p t i o n :  
Energy computation Method 

Length across ]unc t ion  T r i b u t a r y  
~ i v e r  Reach ~ i v e r  Reach Length Angle 

l s2ws3 l  (A561 REACH 2 t o  ls2Ws31 (A561 REACH 3 1785 
2s3wsl2A (A301 REACH 1 t o  ls2WS3l (A561 REACH 3 1462 

Name: , l C l  5 
Descr1pt lon:  
Energy computation Method 

~ e n g t h  across Junc t ion  T r i b u t a r y  
R iver  Reach ~ i v e r  Reach Length Angle 

ls2Ws3l  (A561 REACH 3 t o  ls2Ws31 (A561 REACH 4 1468 
2s2Ws7A (A521 REACH 2 t o  ls2Ws3l (A561 REACH 4 1441 

CROSS SECTION 

RIVER: 2S3WS12A (A301 
REACH: REACH 1 RS: 4.175 

INPUT 
Desc r i n t i on :  x -sec t ion  l oca ted  a t  E l  Paso Natura l  Gasl ine Rd. 

Manning's n values num= 3 
s t a  n v a l  s t a  n v a l  s t a  n v a l  

***h**~****t*.*****fh****di(i(,*****~*~*******~~***** 

sank s t a :  Le f t  R igh t  Lengths: Le f t  Channel R i  h t  c o e f f  con t r .  Expan. 
9951.0610052.46 1320 1410 1330 .I .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 i**,<***,,*,~*Ylb,,h**t,r~~********,<****VV*****~~*****~******~~**,<****~*********~***,t*****~********* 
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warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater  than 1.4. This may i n d i c a t e  t he  need fo r  add i t i ona l  cross sect ions.  

warning: The energy l oss  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and prevlous cross sec t ion  

This may i n d i c a t e  t he  need f o r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 253WS12A (A301 
REACH: REACH 1 RS: 3.908 

INPUT 
Descr ip t ion :  X-section located 850' u stream o f  Riggs Road. 
s t a t i o n   levat ti on Data num= 2t 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
............................................................................................... 

9656.83 1176.84 9670.21 1176.8 9681.9 1176.73 9721.29 1176.61 9747.86 1176.55 
9773.95 1176.49 9826.54 1176.33 9826.62 1176.33 9826.77 1176.33 9879.28 1176.2 
9905.22 1176.12 9931.94 1176.05 9947.56 1175.99 9963.43 1175.93 10000 1175.72 
10002.6 1175.7210013.77 1175.7210068.21 1175.910093.12 1175.96 10106.2 1176.09 
10136.26 1176.21 10144.2 1176.4310147.65 1176.6210182.19 1176.7410202.19 1176.85 

Manning's n values num= 3 
s t a  n Val s t a  n V a l  s t a  n Val 

********,,*******,t********************t,I***<<**~<~8** 

9656.83 ,044 9905.22 .04910147.65 ,044 

sank sta:  Le f t  Right  Lengths: Lef t  channel Right  coef f  Contr. Expan. 
9905.2210147.65 1510 1558 1520 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
***I*.**,<********* *******V,,*****I,***,,****~<*****************~<*********~c*+~*~8**~~**~~****~~******~~**'~ 

* E.G. Elev (ft) * 1176.84 ?' Element * Lef t  0s : Channel * R i  h t  0s : 
* v e l  Head (ft) * 0.18 w t .  n-Val . * 0.044 0.049 * 8.044 
* w.s. Elev ft) * 1176.66 * Reach Len. (ft) * 1510.00 * 1558.00 * 1520.00 * 
* c r i t  w.s. tft) * 1176.59 * F ~ O W  Area (sq ft) * 52.99 " 171.04 * 0.22 * 
* ~ . ~ . s l o p e ( f t / f t )  '0.022665 * ~ r e a ( s  ft) * 52.99 * 171.04 * 0.22 : 
* Q To ta l  (cfs) * 730.00 * Flow (CYS) * 111.08 * 618.83 * 0.08 : ;zy wid th  gf t )  * 453.86 " ~ o p w i d t h  ft) * 200.12 : 242.43 ' 11.31 

Tota l  f t / s )  * 3.26 * Av v e l .  $ft/s) * 2.10 3.62 A 0.37 
* Max c h l  opth (ft * 0.94 * H~!E. ~ e p t h  (ft) * 0.26 * 0.71 ' 0.02 * 
* conv. Tota l  cfs * 4848.9 * conv. (cfs) * 737.9 4110.5 * 0.5 : 
* Length Wtd. gft) * 1554.49 * wetted Per. (ft * 200.12 * 242.44 * 11.31 
* Min Ch E l  (ft) * 1175.72 * shear ( lb/sq ft * 0.37 * 1.00 * 0.03 * 
* Alpha * 1.11 * S t r e a m P o w e r ( l / f t s ) :  0.79 * 3.61 : 0.01 * * Frc tn  LOSS (ft) * 16.07 * cum Volume (acre- f t )  2.50 " 140.13 7.54 : 
* c & E Loss (ft) * 0.01 * Cum sA (acres) 9.37 * 77.64 * 13.67 
*****,,****tU*******~********"*****,,*Y**********,~*************~~********************************* 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater  than 1.4. This may i n d i c a t e  t he  need for  add i t i ona l  cross sect ions.  

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and prevlous cross sect ion.  

This may i n d i c a t e  t he  need for  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 253WS12A (A301 
REACH: REACH 1 RS: 3.613 
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152WS3LA56.rep 
INPUT 
Descr ipt ion:  Approximately 700' downstream of Riggs Road. 

a s t a t i o n  s leva ti on Data num= 32 
s t a   lev s t a  Elev s t a  Elev Sta Elev Sta Elev 

* * * , , * * * * * * * t h * Y * * * * * * * * * * * ~ ~ * * * * ~ * * ~ * * * * * * * * * ~ ~ * * * * * * * * * * * * * * * * * ~ * * * * * * * *  

9764.34 1162.59 9783.71 1162.58 9814.5 1162.57 9838.16 1162.54 9864.65 1162.5 
9892.6 1162.44 9914.81 1162.36 9955.5 1159.57 9963.59 1159.05 9969.09 1159.03 
9984.12 1159.06 9995.55 1159.04 10000 1159.0610001.25 1159.0710009.79 1159.35 
10024.39 1159.0310031.43 1159.01 10054.7 1158.9410073.13 1158.87 10098.5 1158.78 
10126.81 1160.41 10166.6 1162.5810178.85 1162.6610217.06 1162.8910223.26 1162.94 
10267.52 1163.2110267.67 1163.2110268.77 1163.2210312.08 1163.4810317.98 1163.49 
10356.49 1163.6310368.45 1163.69 

Manning's n values num= 3 
s t a  n v a l  Sta n Val s t a  n Val 

*************~f****,,*******U***t**httt*tt*9~****** 

9764.34 ,044 9914.81 .049 10166.6 .044 

sank s ta :  L e f t  Ri h t  ~ e n g t h s :  Lef t  channel Right Coeff Contr. Expan. 
9914.81 10169.6 1290 1294 1260 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
* * * X * * * * * * * * * * * * * * * * * * * , 1 * * * * * * * d * * * * * * * f * * * ~ * * * * ~ < * * * * * * * * * * * * ~ ? * * * * * ~ * * * ~ ~ ~ * * * * ~ * * 9 ~ * * * * * * * * * * * * *  

* E.G. EleV (ft) * 1160.75 : Element * L e f t  0s : channel : Right OB * 
* Vel Head (ft) * 0.14 " w t . n - V a l .  * 0.049 * 
* W.S. Elev (ft) * 1160.62 *  each   en. (ft) * 1290.00 : 1294.00 * 1260.00 '? " c r i t  W.S. (ft) * 1159.96 *  low Area (sq ft) * 266.35 * 2 

' , ~ . ~ . s l o p e ( f t / f t )  *0.006119 * ~ r e a ( ~  ft) * * 266.35 * " 
* Q Tota l  ( c ~ s )  * 790.00 * Flow (C7s) %. * 790.00 * ii 

* TO wid th  (ft) * 190.38 * Top width (ft) * * 190.38 * 
* ve7 

* 
Tota l  (ft/s) * 2.97 ve l  . ( f t / s )  s * 2.97 '- * 

* Max c h l  ~ p t h  (ft) * 1.84 %%. Depth (ft) * * 1.40 " * " conv. Total  (cfs) * 10099.4 * conv. (cfs) " 10099.4 * * 
* Length Wtd. (ft) * 1292.64 * wetted Per. (ft * * 190.49 " * 
* M i  n ch ~l (ft) * 1158.78 * shear ( lb/sq ft * * 0.53 J d 

* Alpha * 1.00 ', Stream Power ( l b / f t  s) * " 1.58 A 

* ~ r c t n  LOSS (ft) " 11.30 * Cum Volume (acre-ft) 1.58 * 132.30 * 7.54 <: 
* c & E LOSS (ft) " 0.01 i' cum SA (acres) 5.90 * 69.90 * 13.47 " 
h h 9 ~ l < ~ ~ 9 ~ * ~ ~ c + ~ ~ t ~ ~ ~ ~ ~ t ~ ? ~ f f f f f f f * * * * b * * ~ ~ ~ ~ r . h 1 c l i % i ~ ~ ~ ~ ~ ~ ~ ~ - ~ ~ ~ * * ~ ? ~ * * ~ ~ * * ~ ~ * * ~ ~ ~ * ~ ~ ~ * * ~ ~ * ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  

Warning:   he energy l o s s  was greater than 1.0 ft (0.3 m). between the current and previous cross sect ion.  

This may i n d i c a t e  the  need f o r  add i t i ona l  cross sections. 

CROSS SECTION 

RIVER: 2S3WS12A (A30) 
REACH: REACH 1 RS: 3.368 

INPUT 

num= 34 
Elev s t a  Elev s t a  Elev s t a  .................................................. 

Manning's n values num= 3 
s t a  n v a l  s t a  n Val s t a  n Val 

******,~************V*(*(**~V**li**V*-******ii*,,,<*,,*** 

9674.61 ,044 9934.54 .049 10058 ,044 

Bank s ta :  L e f t  Ri h t  Lengths: L e f t  channel Ri h t  coeff Contr. Expan. 
9934.54 10858 1320 1330 1310 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
........................................................................................................ 

* E.G. Elev (ft) " 1149.44 " Element * L e f t  OB " channel J Right 0s J " Vel Head (ft) * 0.24 " W t . n - V a l .  * 0.044 * 0.049 0.044 
* W.S. Elev (ft) * 1149.20 *  each   en. (ft) * 1320.00 * 1330.00 * 1310.00 * ' c r i t  w.s. (ft) * 1149.05 *  low Area (sq ft) * 47.51 * 167.26 * 30.85 * 
* E.G. slope (ft/ft) '0.012988 Area (s ft) * 47.51 ' 167.26 * 30.85 f 

* Q Tota l  (cfs) 860.00 * Flow (C?S) * 97.99 * 707.57 54.44 * 
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l s 2 w s 3 1 ~ 5 6 . r e p  
* TO w id th  ft) * 343.93 * TOP Width ft) 121.09 : 123.46 : 99.38 : 
* ve? To ta l  [ f t /s) * 3.50 * Av v e l  . t f t / s )  * 2.06 4.23 1.76 
* Max c h l  ~ p t h  (ft) * 1.98 * H y i r .  Depth (ft) * 0.39 * 1.35 * 0 .31  * 
* Conv. To ta l  (cfs) * 7546.2 * conv. (cfs) * 859.8 * 6208.7 * 477.7 * 
* Length Wtd. (ft) * 1328.69 * wet ted Per. (ft * 121.10 * 123.50 * 99.38 ' 
* Min ch ~l (ft) * 1147.22 * shear ( lb/sq ft i * 0.32 1.10 * 0.25 z 
* Alpha * 1.26 * Stream Power (1 /ft s) : 0.66 4.65 : 0.44 
* ~ r c t n  Loss (ft) * 12.19 * Cum Volume (acre-ft) * 0.88 * 125.86 7.09 * 
* c & E LOSS (ft) * 0.03 * cum SA (acres) 4.11 * 65.24 * 12.03 " 
*U********t*******t**,,*******i*******,,*************,<******************************************* 

warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 
0.7 o r  g rea ter  than 1.4. Th is  may i n d i c a t e  t he  need f o r  additional cross sect ions.  

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

Th i s  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sec t ions .  

CROSS SECTION 

RIVER: 2S3WS12A (A301 
REACH: REACH 1 RS: 3.116 

- ,  
Descr ip t ion :  
s t a t i o n  E levat ion  Data num= 29 

s t a  Elev Sta Elev Sta Elev Sta Elev Sta Elev 
...................................................................................... 

9735.59 1137.23 9763.51 1137.33 9785.65 1137.39 9811.23 1137.43 9835.71 1137.41 
9858.94 1137.3 9885.77 1137.22 9906.66 1137.15 9935.83 1137.04 9961.48 1135.97 

10000 1134.4910001.74 1134.4310002.52 1134.4710019.34 1135.510110.08 1135.83 
10111.1 1135.8210157.59 1136.5310186.13 1136.8710192.95 1136.8910236.19 1136.92 

10240.67 1136.9310286.25 1136.9910288.38 1137.01 10331.8 1137.04 10336.1 1137.07 
10336.31 1137.110337.18 1137.1110339.13 1137.1310365.07 1137.12 

Manning's n Values num= 3 
s t a  n Val Sta n Val s t a  n Val 

* * * * * l * * * * * * * * * * * * * t * * * * * * * I * * * * * * * * * * * * * * * * 9 ~ *  

9735.59 .044 9935.83 .04910186.13 .044 

Bank s ta :  Le f t  R igh t  Lengths: Lef t  channel R igh t  Coeff con t r .  Expan. 
9935.8310186.13 1595 1610 1580 .1 .3 

CROSS ***********h,,*i******h*,i*II*********~ SECTION OUTPUT P r o f i l e  #PF l,**,,** *,< ****,,*,<******I,** ***,? *,<******,,********V***,<*t(**?<,c***?t 

* E.G. Elev (ft) * 1137.22 * Element * Le f t  OB : channel : R i  h t  DB vt 

* v e l  nead (ft) * 0.13 * w t . n - v a l .  * 0.044 0.049 8 . 0 4 4 "  
* W . S .  Elev ft) " 1137.09 * Reach Len. (ft) * 1595.00 * 1610.00 * 1580.00 * 
* c r i t  w.s. [ft) * F ~ O W  Area (sq ft) * 0.30 * 312.43 18.94 * * 0.30 * 312.43 * 18.94 " 
* E.G. s lope (ft/ft) '0.006966 * Area (s ft) 
* Q To ta l  ( c ~ s )  * 930.00 * F ~ O W  (c?s) ,, 0.07 * 916.50 * 13.43 * 
* TO w id th  (ft) * 413.09 * Top w id th  (ft) * 12.69 : 250.30 * 150.09 " 
* Vey To ta l  (f t /s) * 2.80 " Av ve l .  ( f t / s )  0.23 2.93 * 0 .71  * 
* Max chi ~ p t h  (ft) * 2.66 * H ~ % c .  ~ e p t h  (ft) * 0.02 " 1.25 : 0.13 : 
* conv. ~ o t a l  cfs) * 11142.8 * Conv. (cfs) I? 0.9 * 10981.0 160.9 

Length Wtd. [ft) * 1609.58 * wetted Per. (ft) 12.69 * 250.39 * 150.10 * 
* Min ch ~l (ft) * 1134.43 * Shear ( lb/sq ft) * 0 .01  * 0.54 " 0.05 * 

* 1.08 * Stream Power ( l b / f t  s) : 0.00 : 1.59 ;: 0.04 " 
* 14.46 ' cum volume (acre-ft) * 0.15 118.54 6.34 * 

2.08 * 59.54 * 8.28 * 

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

Th is  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sec t ions .  

CROSS SECTION 

RIVER: 2S3WS12A (A301 
REACH: REACH 1 RS: 2.811 

INPUT 
Descr ip t ion :  
s t a t i o n  E levat ion  Data num= 3 1  

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  EleV 
............................................................................ 

9671.78 1122.68 9698.55 1122.67 9724.66 1122.66 9748.62 1122.63 9777.53 1122.59 
9798.69 1122.52 9830.41 1122.43 9848.76 1122.36 9879.33 1121.56 9882.24 1121.5 
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Manning's n values num= 3 
s t a  n Val n va l  s t a  n Val .**,~****h*l*****t.***:f~I*~,*****t*b*****,~*** 

sank Sta: Lef t  Right Lengths: Left  channel Right coeff Contr. Expan. 
9848.7610049.42 1450 1452 1440 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  #PF 1 .................................................................................................... 
* E.G. Elev (ft) * 1122.76 * ~ l e m e n t  *  eft os : channel : ~i h t  06 : 
* vel  Head (ft) * 0.23 * w t . n - v a l .  * 0.044 0.049 8.044 
* w.?.  lev (ft) * 1122.53 * Reach Len. (ft) * 1450.00 ' 1452.00 * 1440.00 * 
* c n t  W.S. (ft) * 1122.15 *  low Area (sq ft) * 4.20 * 256.99 * 11.36 * 
* E.G. slope (ft/ft) *0.011724 * Area (s ft) * 4.20 * 256.99 * 11.36 * 
* Q Total  (cfs) * 1010.00 * FIOW (c?s) * 2.84 * 994.79 * 12.37 * 
* TO width ft) 323.41 i, TOP width (ft) * 52.91 : 200.66 * 69.83 * 
* ve! Tota l  t f t /s )  + 3.71 " AV v e l  . (ft/s) " 0.68 3.87 * 1.09 " 
* Max Chl Dpth (ft * 2.66 * Hy%. ~ e p t h  (ft) * 0.08 * 1.28 0.16 " 
* conv. Tota l  (cfs 3 * 9327.8 'conv.  (cfs) * 26.2 * 9187.3 * 114.3 z 

Length wtd. (ft) * 1451.93 * wetted Per. (ft) * 52.91 : 200.77 " 69.83 
* Min ch ~l (ft) * 1119.87 " shear ( lb/sq ft) * 0.06 0.94 * 0.12 * 
* Alpha * 1.08 " Stream power ( l b / f t  s) : 0.04 : 3.63 0.13 * 
* Frctn LOSS (ft) * 12.94 * cum volume (acre-ft) * 0.07 108.02 5.79 * 

* 0 . 0 1  * cum sA (acres) 0.88 * 51.20 * * C & E Loss (ft) 

Warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross section. 

This may i n d i c a t e  the need f o r  add i t iona l  cross sect ions.  

CROSS SECTION 

RIVER: 2S3WS12A (A301 
RS: 2.536 

INPUT 
Descr ipt ion:  
s t a t i o n  Elevat ion Data num= 33 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
.......................................................................................... 

9751.77 1110.23 9781.88 1110.37 9796.04 1110.41 9832.37 1110.51 9840.3 1110.49 
9882.87 1110.42 9884.57 1110.41 9896.72 1110.36 9928.84 1110.22 9933.36 1110.2 
9968.94 1108.03 9997.45 1106.21 10000 1106.4610004.41 1106.8910014.14 1107.89 

10053.26 1108.1910068.13 1107.1610087.36 1107.8410135.33 1109.6910164.68 1107.14 
10176.59 1106.0210221.06 1108.95 10231.4 1109.6310236.31 111010238.72 1110 

10255.9 1110.0610282.99 1110.14 10286.8 1110.1610327.26 1110.2110337.29 1110.23 
10371.53 1110.2510387.78 1110.25 10415.8 1110.26 

Manning's n values num= 3 
s t a  n Val s t a  n v a l  s t a  n Val 

**,t****,<***t*******i.,** ............................. 
9751.77 ,044 9928.84 .04910135.33 ,044 

sank s ta :  L e f t  Right Lengths: Left  channel ~ i g h t  coeff Conti-. Expan. 
9928.8410135.33 1450 1489 1435 .1 .3 

I n e f f e c t i v e  Flow num= 1 
s t a  L s t a  R  lev Permanent 

10135.33 10415.8 1110 F 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
**3~***,<*******h*************t**b***~<,,***~*~,*****************~**~<**~*~******~c**~~*~~****** 

* E.G. Elev (ft) * 1109.81 * Element * L e f t  os * channel * Right 0s z 
* Vel Head (ft) * 0.19 W t .  n-Val. * * 0.049 * 
* W.S. Elev (ft) * 1109.62 * Reach  en. (ft) * 1450.00 * 1489.00 * 1435.00 : 
* c r i t  W.S. (ft) " 1108.89 * Flow Area (sq ft) * " 307.48 * 
* ~ . ~ . s l o p e ( f t / f t )  "0.007105 * ~ r e a ( s  ft) li * 307.48 ' 169.88 * 

* 1080.00 * Flow (c?s) * " 1080.00 * * Q Total  (cfs) 
A 

fT TO width (ft) * 285.70 * TOP width (ft) 
t * 190.61 : 95.09 : 

* veY Total  (ft /s) ve l .  (ft/s) 9 3.51 z : gj~.  oepth (ft) * 1.61 * " Max ch l  ~ p t h  (ft 
* 

3 * 12812.8 * conv. (cfs) ir "12812 .8  * conv. Tota l  (cfs 
A 
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1 ~ 2 ~ 5 3 1 A 5 6 .  rep  
* Length Wtd. (ft) * 1489.00 * wetted Per. (ft) * 190.88 * 
* Min ch E l  (ft) * 1106.21 * shear ( lb/sq ft L A " 0 . 7 1  * t 

* ~ l p h a  * 1.00 * stream power (1 /ft s) ; * 2.51  * t 

* Frc tn  LOSS (ft) * 13.92 * cum volume (acre-ft) * * 98.61 * 2.80 * 
* c & E Loss (ft) * 0 .01  * cum sA (acres) * 4 4 . 6 8 "  1 . 5 7 "  
........................................................................................................... 

warning: Div ided f l o w  computed f o r  t h i s  cross-section. 
warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and previous cross sect ion.  

This may i n d i c a t e  t he  need fo r  add i t i ona l  cross sect ions.  
Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  l oca t i on .  The c r i t i c a l  depth w i t h  the  lowest ,  
v a l i d ,  water 

surface was used. 

CROSS SECTION 

RIVER: 2S3WS12A (A301 
REACH: REACH 1 RS: 2.254 

INPUT 
oescr ip t ion :  
s t a t i o n   levat ti on Data num= 32 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
****+******ltt******IIY***t*,c******~********************,,,~*******~8**,,*******~c~~*** 

9687.16 1096.8 9695.72 1096.87 9726.34 1097.09 9748.75 1097.25 9765.52 1097.33 
9801.79 1097.46 9804.69 1097.46 9812.91 1097.45 9843.87 1097.43 9854.83 1097.39 
9883.05 1097.26 9913.24 1095.93 9917.52 1095.84 9927.21 1095.32 9932.97 1094.85 
9940.58 1094.29 9943.38 1094.12 9965 1093.99 10000 1093.7510009.51 1093.69 

10046.95 1094.0110096.21 1094.4510126.08 1095.5110157.29 1096.9710173.04 1097.03 
10196.47 1097.110226.08 1097.1610235.64 1097.2110262.67 1097.2910274.82 1097.34 
10279.12 1097.3510288.12 1097.39 

Manning's n Values numa 3 
Sta n Val s t a  n v a l  s t a  n v a l  

t * * * , , * * l * v * * * * * * * * * * * * t * * * * * , < * * * * * * * * t * * * * * , ' * * *  

9687.16 ,044 9883.05 ,04910157.29 .044 

sank s ta :  Le f t  R ight  ~ e n g t h s :    eft channel ~ i g h t  c o e f f  COntr. Expan. 
9883.0510157.29 1275 1283 1300 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
, , * * * * * , t * * t * * * * * * *Y* . * * * * * * *y * * * * , , * * * * * *~ - * * * * , , * * * , , * * ,~ * *~8* *"<* * * ,~ ,~ * , , * * * * * * * , , * * *9~* * * * *9c9~* * * * * * * *9~* *  

* E.G. Elev (ft) * 1095.87 * Element * Lef t  os ' channel : Right  08 * 
* ve l  Head (ft) * 0.27 + w t .  n-Val. * * 0.049 
* W.S. Elev ft) * 1095.60 * Reach  en. (ft) * 1275.00 * 1283.00 1300.00 
* c r i t  w.s. $ft) * 1095.19 *  low Area (sq ft) * * 278.96 " d 

* E.G. s lope (ft/ft) +0.012559 " Area (s ft) * * 278.96 " t 

* Q Tota l  (cfs) * 1160.00 * Flow (CTS) * " 1160.00 ', u 

* TO width ft) 206.03 * TOP width ft) * 206.03 * 
* vey Tota l  $ f t /s )  

* 
4.16 * A v ~ .  ,Ye1 . $ f t /s )  * * 4.16 * 

* Max ch l  opth (ft) * 1 . 9 1  * HY r Depth (ft) * " 1.35 * * 
* 10350.8 * conv. (cfs) ~r * 10350.8 ; * conv. Tota l  (cfs) * 

* Length wtd. (ft) * 1283.00 * wetted per. (ft) * 206.10 * 
* M i  n ch E l  (ft) * 1093.69 * shear ( lb/sq ft L * * 1.06 * * 
* nlpha * 1.00 * Stream power (1 /ft s) Z * 4.41 " * 
* Frc tn  LOSS ft) * 11.15 * cum volume (acre- f t )  * * 88.59 * 
* C & E LOSS Eft) 

* 
* 0.04 * cum SA (acres) * 37.90 " i( 

........................................................................................................... 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s , l e s s  than 
0.7 o r  greater  than 1.4. This may i n d i c a t e  the  need f o r  add i t i ona l  cross secflons. 

warning: The energy l oss  was greater  than 1 . 0  ft (0.3 m). between the  cur rent  and prevlous cross sec t ion  

This may i n d i c a t e  t he  need for  add i t i ona l  cross sect ions 

CROSS SECTION 

RIVER: 2S3WS12A (A301 
REACH: REACH 1 US: 2.011 

INPUT 
Descr ipt ion:  
s t a t i o n   levat ti on Data num= 43 

s t a  Elev s t a  EleV s t a  Elev  lev s t a  Elev 
*U*.**********V******t***********U***t*********,'****~~~~<**,~**,~**,t********,~***** 

9511.88 1087 9523.96 1087.02 9544.94 1087.03 9563.58 1087.05 9597.57 1087.05 
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Manning's n Values num= 3 
s t a  n Val s t a  n Val Sta n v a l  

***t*****h*t*******************h,~*h~***~******** 

9511.88 ,044 9722.04 .04910071.21 ,044 

sank Sta: Lef t  ~ i g h t  Lengths: Lef t  Channel Ri  h t  coeff contr. Expan. 
9722.0410071.21 1000 1188 1960 .1 .3 

CROSS SECTION OUTPUT Pro f i l e  #PF 1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ft) : 1084.69 * ~ l e m e n t  * L e f t  os * channel : Right os : 
* v e l  Head (ft) 0.14 * W t .  n-Val. * * 0.049 
* W.?. Elev (ft) * 1084.55 * Reach Len. (ft) " 1000.00 * 1188.00 * 1260.00 : 
* c n t  W.S. (ft) * 1083.92 *  low Area (sq ft) * * 402.26 * 
* E.G. Slope (ft/ft) *0.006459 * * 402.26 * * 
* Q Tota l  (cfs) * 1220.00 : * * 1220.00 * * 
* TO Width (ft) " 289.63 * Top Wldth (ft) * " 289.63 * 
* ve? Total  ( f t / s )  

* 
* 3.03 v e l .  ( f t /s )  * * 3.03 * * 

* Max chi ~ p t h  (ft) * 2.54 : $;%. Depth (ft) * * 1.39 * * 
* conv. Total  (cfs) * 15180.2 * conv. (cfs) * ' 15180.2 1 e 
* ~ e n g t h  wtd. (ft) * 1188.00 * wetted per. (ft * * 289.77 * A 

* Min ch ~1 (ft) * 1082.01 * shear ( lb/sq ftj * * 0.56 * * 
* Alpha * 1.00 * stream Power ( l b / f t  s) : * 1.70 * * 
* ~ r c t n  LOSS (ft) * 9.99 * cum volume (acre-ft) * 78.55 * * 
* c & E LOSS (ft) * 0.02 * cum sA (acres) * 30.60 * * 
, , * * * * * * * ~ * * , < , < * * * * * * * " , ~ ~ * * * h * * t h * * ~ ; * * ~ ~ ~ , * * * * * * * ~ * * * * * * * 9 ~ * * ? < * * * * * * * * * * * * * * ~ * * * 9 ~ * ~ ~ * * * * * * * *  

warning:   he energy loss  was greater than 1.0 ft (0.3 in). between the cur rent  and previous cross section. 

This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 2S3WSl2A (A30) 
REACH: REACH 1 RS: 1.786 

INPUT 
Descr ipt ion:  
s t a t i o n  Elevat ion Data num= 32 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
* * * * * * ~ * i * * * * , < * * Y * * ~ , < * * * * * t * * * t * * * ~ ~ * * * * * * * * ~ . * ~ * , ~ * * * * * * * ~ * * * * ~ < * * * * * * * ~ ~ * ~ < * * ~ ~ * * * * * *  

Manning's n Values num= 3 
s t a  n Val s t a  n Val s t a  n v a l  

*+<**t********f*ts,,*h11it****X.X./i+****dh***t******** 

9813 ,044 9954.84 ,049 10162.2 ,044 

sank sta: Lef t  ~i h t  Lengths: Left  channel ~i h t  coe f f  cont r .  Expan. 
9954.84 10169.2 1000 956 895 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
* * * * * t i * ~ * * * * * * * * * t * * * * * * * * * * * * * * * * " : * * ~ * * * * * * * ~ * ~ * * s * * 9 t * * * * * * * * * * * * * * * * * * * * * * ~ * * * * * * * * ~ ~ ~ * * * * * * *  

* E.G. Elev ft) $ * 1074.68 * Element * L e f t  0s : channel : Right 0s : " v e l  Head ( t) * 0.34 'W t .n -Va l .  * 0.049 
* W.S. Elev ft * 1074.35 Reach Len. (ft) 1000.00 * 956.00 * 995.00 * 
* c r i t  w.s. 5ftj * 1073.62 *  low Area (sq ft) * * 275.08 * * 
* ~ . ~ . S l o p e ( f t / f t )  - * 275.08 * % 

* Q Tota l  (cfs) w * 1280.00 * * 
* TO Width (ft) * * 157.25 * 
* ve? 

* 
Tota l  ( f t / s )  * * 4.65 * * 

* Max Chl ~ p t h  (ft) * * 1.75 * * 
* conv. Total  (cfs) * * 12088.8 * d 
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1 ~ 2 ~ ~ 3 1 4 5 6 .  rep 
* Length Wtd. (ft) * 956.00 * wetted Per. (ft * 157.67 * * 
* Min ch ~l (ft) * 1070.03 * shear ( lb/sq ft * 1.22 * * 
* Alpha * 1.00 * stream power (1 * 5.68 * * 

* 8.96 * cum volume (acre-ft) * 69.32 * * F rc tn  Loss (ft *( 

* c & E LOSS (ft * 0.03 * cum sA (acres) * 24.51 * * 
................................................................................................... 

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and previous cross sect ion.  

This may i n d i c a t e  t he  need f o r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 2S3WS12A (A301 
REACH: REACH 1 Rs: 1.605 

INPUT 

num= 40 
Elev s t a  

L * * * * * l * * t * * * * * *  
Elev Sta ****************. Elev s t a  

******,t*********> 

Manning's n Values num= 3 
s t a  n Val n Val s t a  n Val ................................................... 

9486.22 ,044 9948.71 .04910199.17 .044 

sank s ta :  Lef t  Right  ~ e n g t h s :  L e f t  channel R i  h t  coeff Contr. ~ x p a n .  
9948.7110199.17 1375 1383 1380 .1 .3 

warning: The energy l oss  was greater  than 1.0 ft (0.3 m). between the  cur rent  and previous cross sec t ion .  

This may i n d i c a t e  t he  need fo r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 2 ~ 3 W S 1 2 A  (A301 
REACH: REACH 1 Rs: 1.343 

INPUT 
oescr ip t ion :  
s t a t i o n  E levat ion  oata num= 32 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev Sta  Elev ........................................................................................ 
9869.46 1058.12 9873.77 1058.19 9921.63 1057.94 9923.81 1057.95 9929.78 1057.33 
9995.14 1050.37 9996.57 1050.32 10001 1050.2210007.87 1050.0810056.81 1054.48 

10069.43 1055.610073.97 1056.0510119.13 1056.610124.03 1056.6510166.79 1057.25 
10174.1 1057.3210214.45 1057.9110224.16 1058.0310262.11 1058.5610274.22 1058.72 

10309.77 1059.1710324.28 1059.3610357.43 1059.6610374.35 1059.8210405.08 1059.92 
10424.41 1059.9810452.74 1059.9610474.48 1059.97 10500.4 1059.9410524.54 1059.93 
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152ws3LA56.rep 
10548.06 1059.91 10574.6 1059.9 

Manning's n values num= 3 
Sta n Val s t a  n Val s t a  n Val ................................................ 

9869.46 .044 9929.78 .04910073.97 .044 

Bank sta:  Lef t  R ight  Lengths: Lef t  channel ~ i g h t  c o e f f  Contr. Expan. 
9929.7810073.97 1420 1410 1410 .1 .3 

S! !SS ,S : f IZY ! , ! 2 :E25~ i iEF !%! i~~ tEL ,c~*~~ I *~~* * * * *~~* *~ * * * * * * *~~~~* * * * * * * * * *~ *~~*+ * * * * * *~~~* , r * * * * * *  
E.G. Elev (ft) 1055.14 * Element * L e f t  0s * channel * Right 0s : * Vel Head (ft) 0.36 * w t .  n-Val. z * 0.049 * 
w.5. Elev (ft) * 1054.78 * Reach Len. (ft) * 1420.00 * 1410.00 * 1410.00 : 

* c r i t  W.S. (ft) %c * F ~ O W  ~ r e a  (sq ft) * * 271.83 * 
* E.G. slope (ft/ft) *0.007269 * Area (s ft) * 271.83 * * 
* Q Tota l  (cfs) " 1310.00 " Flow (c?S) * 1310.00 " 4 
* TO width (ft) * 106.37 * TOP wid th  (ft) * * 106.37 " 
* ve'i 

* 
~ o t a l  (ft /s) * 4.82 ' * ~ v j . , V e l .  ( f t /s )  * * 4.82 * 

* Max Chl Dpth (ft) * 4.70 * Hy r Depth (ft) * * 2.56 * * 
* conv. Total  cfs) * 15364.7 * conv. (cfs) * * 15364.7 * 
* Length wtd. Zft) 

* 
* 1410.00 * wetted Per. (ft) * * 106.82 * * 

*  in Ch El (ft) * 1050.08 * shear ( lb/sq ft) ii * 1.15 * t * Alpha * 1.00 * Stream Power ( l b / f t  s) : * 5.57 * * 
* Frc tn  Loss (ft * 8.83 * cum Volume (acre-ft) * 53.12 * 
* C & E LOSS (ftj 

* 
0.03 * cum SA (acres) * 16.20 * * 

* f * * * * * * * * * * , : * I * * * * * * * * ~ * * * * * * * * * * * f * * * * * * * , , * % * ~ * * * ~ * * ~ * * * * * * * * * * * 9 < * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

warning: The energy l o s s  was greater than 1.0 ft (0.3 m).  between the cur rent  and previous cross 

This may i n d i c a t e  the need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 2S3WS12A (A30) 
REACH: REACH 1 RS: 1.076 

INPUT 
Oescri n t ion:  
s t a t i o n  Elevat ion Data 

s t a  Elev s t a  
**+********* t * l i * **h*t***  

9566.41 1050.35 9577.99 
9692.8 1049.73 9700.64 
9796.53 1048.74 9801.39 
9902.13 1047.15 9922.4 
10000 1041.2310005.81 

10080.16 1046.87 10102.9 
10202.94 1048.110226.06 
10323.32 1049.07 10353 
10453.04 1049.8510469.22 

num= 42 
~l ev s t a  *****,<********** 

1050.28 9599.9 
1049.69 9750.2 
1048.69 9807.6 
1046.89 9967.36 
1041.310013.27 
1047.110128.79 
1048.310252.96 
1049.2910371.96 
1049.86 

Elev s t a  
*,,*************s: 

 lev s ta  
i**********s**** 

1050 9650.27 
1049.32 9756.87 
1047.91 9865 
1043.05 9993.09 
1041.4310033.38 
1047.6510177.42 
1048.710302.98 
1049.6210420.59 

Manning's n Values num= 3 
s t a  n Val s t a  n Val s t a  n v a l  

* * * * * * * * Y l t * * * * * * * * * * f * t * * i . i . * * * * * * * * * * * * I * * * * * * * * *  

9566.41 ,044 9922.4 .04910080.16 .044 

Bank s ta :  Lef t  Right Lengths: L e f t  channel Right coe f f  con t r .  Expan. 
9922.410080.16 1445 1447 1430 .1 . 3  

S!!??,$EEZ:Z*!Y5EYI*tiESZBi~~t!,FtiIit~~lili*****~*~~~~*****~~~yf~9~~*********~2~********9~*****~~~S*~ 
* E.G. Elev (ft) " Vel Head (ft) 

" E.G. Slope (ft/ft) 
" Q Total  (cfs) * To Width ft) 
* Ve? Total )ft/s) 
* Max ch l  Dpth (ft) * Conv. Total  (cfs) 
* Length Wtd. (ft) 
* Min Ch El (ft) * aloha 
* ~ r k t n  LOSS ft) 
* C & E LOSS 8ft) 

* Element 
* w t  . n-Val . 
* Reach Len. (ft) 
*   low Area (sq ft) 
* Area (s ft) " Flow (CTS) 
" TOP width (ft) * A"" "el. ~i=+/<l 

L e f t  0s 

1445.00 

channel 
n nno. 

* Right OB * * * 
I 

~ ~ ~ 

1290.00 
i=.n fin 

17487.7 
1 2 1  nfi 

sect ion 
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lS2WS3LA56.rep 
***U****************,I*,<U*V***,~*,,****,~*,<********,<**~**********,,**,,**~,*********,~***************** 

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cur rent  and previous cross sect ion.  

This may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 2S3WS12A ( ~ 3 0 )  
REACH: REACH 1 RS: 0.802 

TNDIIT 

Manning's n values num= 3 
s t a  n Val s t a  n v a l  s t a  n Val 

* , , ,<****tb** , , ** f**h** ,<I ' * , ,V** ,<***********~,**~~9z~~*~~* 

9674.2 ,044 9895.02 .04910056.49 ,044 

sank s ta :  Le f t  R ight  Lengths: Le f t  channel R i  h t  c o e f f  cont r .  Expan. 
9895.0210056.49 1380 1378 1395 .1 . 3  

CROSS SECTION OUTPUT p r o f i l e  #PF 1 
U**t**.*t**+**,,h***hi**,,*****hh****~*f*,,***~,~,~,**?,,,*********+~**~,~~*~'*%~~****~~****9~***~~*****~~~~~~***~~* 

* E.G. Elev (ft) * 1037.14 * Element * Lef t  0s : Channel : ~ i g h t  0s 5 
* v e l  Head (ft) * 0.31 ' W t .  n-Val. * 0.049 
Tr W.S. Elev (ft * 1036.83 * Reach Len. (ft) * 1380.00 " 1378.00 " 1395.00 : 
" c r i t  w.s. (ft * 1035.81  low Area (sq ft) d * 286.19 " 
* ~ . ~ . s l o p e ( f t / f t )  "0.007438 * ~ r e a ( s  ft) A + 286.19 * 

" 1270.00 * Flow (c?s) * * 1270.00 : * Q To ta l  (cfs) 
* 

* 129.16 * TOP width (ft) * * 129.16 * TO width ft) 
fc vey Tota l  t f t / s )  

* 
* 4.44 * Av j .  ,Vel . (ft /s) v * 4.44 ' * 

4.23 * Hy r Depth (ft) * " 2.22 " * Max ch l  ~ p t h  (ft) 
* 

* 14726.2 * conv. (cfs) * " 14726.2 " * conv. Tota l  (cfs) 
* 

* 1378.00 " Wetted Per. (ft * 129.48 : * Length Wtd. (ft) * 1.03 * Min ch ~l (ft) 
* 

* 4.55 * * ~l pha 
* 

* 8.63 cum volume (acre-ft) * ' 33.51 * * * F r c t n  LOSS * 0 .01  cum SA (acres) * 8.05 * ......................... ,c**,,,, **,I******,<*******,,,,***************~<*****,'**%,<*******+<***********i~**+* 

warning: The energy l o s s  was greater  than 1 .0  ft (0.3 m). between the  cu r ren t  and previous cross 

This may i n d i c a t e  t he  need f o r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 253WS12A (A301 
REACH: REACH 1 RS: 0 .541 

INPUT 
oesc r i p t i on :  
s t a t i o n  E levat ion  Data num- 35 

s t a  Elev Sta  Elev Sta Elev s t a  s t a  £ lev  

9646.49 1031.75 9685.59 1031.62 9687.57 1031.62 9734.69 1031.34 9737.58 1031.32 
9783.79 1030.97 9787.59 1030.94 9832.89 1030.71 9837.6 1030.68 9881.99 1030.51 
9887.61 1030.5 9931.09 1030.24 9937.61 1030.09 9944.73 1029.06 9967.03 1026.03 
9983.74 1023.82 10000 1024.2510012.84 1024.5910025.41 1024.9510056.76 1027.36 

10087.64 1029.610127.48 1030.0510137.65 1030.22 10148.2 1030.3110187.66 1030.6 
10225.68 1030.7910237.67 1030.8510274.78 1031.0410287.67 1031.0910323.88 1031.25 
10337.68 1031.310372.98 1031.410387.69 1031.4410422.08 1031.53 10437.7 1031.57 

Manning's n values num= 3 
s t a  n v a l  s t a  n v a l  s t a  n v a l  

* . **~f**u*t*****+, , * , , ** t** . ,<***~,******** ' * ,~**<~**~*~~ 
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152WS31A56. rep 
9646.49 ,044 9931.09 .04910087.64 ,044 

sank s t a :  Le f t  R igh t  Lengths: L e f t  channel R igh t  Coeff Contr .  Expan. 
9931.0910087.64 1395 1394 1380 .1 .3 

...-. -.-. \ .  ., 
* v e l  Head (ft) 
* W.S. E lev  ft) 
* c r i t  w.s. $ft) 
* E.G. Slope (ft/ft) 
* Q T o t a l  (cfs) 
* TO w id th  (ft) 
* Vey T o t a l  (f t /s) 
a  ax chi nn+h f f t >  
* Conv. TL.-. ...., 
* Length wtd. (ft) 
* Min ch E l  (ft) 
* Alpha 
* F r c t n  Loss (ft) 
* C & E LOSS (ft) ....................... 

* c c cia,, ($7) * 1028.49 * Element * Le f t  0s : Channel : Right  0s  ; 
* 0.27 * w t . n - v a l .  ii 0.049 

1028.23 * Reach Len. (ft) * 1395.00 * 1394.00 * 1380.00 
1026.87 *  low Area (sq ft) ii * 303.39 * 
.005340 * Area ycj ft) * * 303.39 * * 
1260.00 * Flow c s) * * 1260.00 * * -- l*l-Ath (ft) ii * 117.82 * * 

1 ( f t / s )  * * 4.15 * * 
_ep th  (ft) * * 2.58 * - -, . , . -, 

ntal ( r f < >  * i 7 2 4 i . T  * C&V. (cfs) {++, * * 17242.7 * 
~ r r ~ r l  gat. )I * 118.25 * ii 

* 0.86 * * 
3.55 : * * 

L ~ C - S  L ,  24.18 

* i394.00 * w ,,,,, . ,. . .. L, 

* 1023.82 * shear ( lb/sq ft) ~r 
* 1.00 * stream Power (1 b / f t  s) : 
* 9.21 * cum volume (a-"--F+' - 

* 0.00 * cum SA f 3 r & =  

.*******, ,***t*tt****~~II** 

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sect ion.  

Th is  may i n d i c a t e  t h e  need fo r  a d d i t i o n a l  c ross  sec t ions .  

CROSS SECTION 

RIVER: 2S3WS12A (A301 
REACH: REACH 1 RS: 0.277 

INPUT 
Descr ip t ion :  
s t a t i o n  E leva t i on  Data 

s t a   lev s t a  
***t****it+*********,<*** 

9578.06 1022.87 9599.3 
9663.74 1022.8 9697.99 
9794.15 1022.11 9799.47 
9899.55 1019.33 9928.05 

10000 1016.0910020.26 
10106.94 1020.6710111.49 
10211.13 1021.9910224.95 
10303.63 1022.5810316.89 

num= 37 
~1 ev s t a  Elev s t a  

*,<******,~*********CY*,h**********r 

Manning's n values num= 3 
s t a  n v a l  s t a  n Val s t a  n Val . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9578.06 .044 9890.3 .04910067.6 ,044 

 lev s t a  
k * * * * * * * * * * * * * i % ,  

Bank s t a :  Le f t  R igh t  c o e f f  con t r .  Expan. 
9890.3 10067.6 .1 .3 

OUTPUT #PF 1~***,r******t*.*,?Y***,c*************************************** * * * ~ t * * * * * * t * V * * * * * * * * h t t * * * * * * * * * ~ ~  

* 1019.28 Element * L e f t  0s * channel ' Right  0s  * 
* * v e l  E.G. Head ( Zft) t) * 0.30 * w t . n - V a l .  * * 0.049 * 
* w.s. Elev (ft) * 1018.97 * Reach  en. (ft) 1462.00 * 1462.00 * 1462.00 : 
* C r i t  W.S. (ft) * 1018.15 *  low Area (sq ft) i * 281.52 * 
* ~ . ~ . s l o p e ( f t / f t )  *0.008428 * ~ r e a ( s  ft) A * 281.52 " * 
* Q T o t a l  ( c ~ s )  * 1240.00 * Flow (C?S) 

% * 1240.00 * * 
* TO w id th  ft) 141.25 * T o p  Width (ft) * * 141.25 '( 

* ve? To ta l  {f t /s) 

* 
ve l .  ( f t / s )  d * 4.40 * * 

* Max c h l  ~ p t h  (ft : j::! : $8;. Depth (ft) b " 1.99 * 
* conv. To ta l  ( c f s  * 13506.7 * Conv. (cfs) 9 ' 13506.7 " * 
* Length wtd. (ft) * 1462.00 * wetted per.  (ft) * * 141.46 * * 
* Min ch ~l (ft) * 1015.83 * shear ( lb/sq ft) * 1.05 * * 
* ~ l p h a  * 1.00 * stream Power ( l b / f t  s) : * 4.61 : * 
* F r c t n  LOSS (ft) * 8.34 * cum volume (acre- f t )  * 14.83 

% 

* c & E Loss (ft) * 0.01 * cum SA (acres) * * 
******.********t*D******h**~*********************,<********************************************* 

warning: The energy l o s s  was g rea te r  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross 

Th is  may i n d i c a t e  t h e  need fo r  a d d i t i o n a l  cross sec t ions .  
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CROSS SECTION 

RIVER: 253WS128 (A27) 
REACH: REACH 1 RS: 3.308 

INPUT 
Descr ipt ion:  X-section located a t  Riggs Road. 
L imi f  of sudy. 
s t a t i o n  ~ l e v a t i o n  Data num= 42 

s t a   lev s t a  E l e ~  s t a  Elev s t a  Elev s t a  Elev 
......................................................................................... 

9765.82 1171.21 9781.66 1170.93 9824.68 1170.97 9841.56 1170.99 9862.09 1170.92 
9884.92 1170.77 9907.1 1170.83 9933.41 1170.84 9949.54 1170.81 9970.9 1169.49 
9974.54 1169.26 9981.83 1169.18 10000 1168.9310020.84 1168.9510030.51 1168.42 

10068.57 1165.6810103.64 1169.1310121.13 1170.5210143.51 1170.5410173.57 1169.56 
10200.97 1168.6110205.69 1168.4510209.07 1168.3410250.74 1169.0610262.29 1169.2 
10306.46 1169.8910332.19 1170.1210359.28 1170.510397.61 1170.9110409.35 1171.05 
10449.08 1171.7310455.73 1171.7710457.79 1171.7810495.74 1171.99 10510.1 1172.08 
10535.73 1171.9910562.42 1171.910575.73 1171.810614.74 1171.4810615.73 1171.47 
10618.97 1171.4510655.73 1171.21 

Manning's n values num= 3 
s t a  n v a l  s t a  n Val s t a  n Val 

.................................................... 

9765.82 .05 9949.54 .04310121.13 .05 

sank s ta :  Lef t  R ight  Lengths: Le f t  channel R i  h t  Coeff Conti-. Expan. 
9949.5410121.13 1275 1309 1355 .1 . 3  

~ n e f f e c t i v e   low num= 1 
Sta L s t a  R Elev Permanent 
1014010655.73 1172 F 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
****************t****f**~:***********h***,<*******,,********,<*****,:**9<~<**f~*9~*~~?<***~~*********~~*~~*** 

%v E.G. Elev ft) f 1170.92 * ~ l e m e n t  *  eft 08 * channel : Right 08 ': 
1' 0.043 * v e l  Head ( t) * 0.44 * w t .  n-Val. * 1170.48 *  each Len. (ft) * 1275.00 * 1309.00 * 1355.00 * 

9~ 1169.87 *  low Area (sq ft) * * 345.68 ' A 

* ~ . ~ . s l o p e ( f t / f t )  "0,009020 * ~ r e a ( s  ft) h * 345.68 ' 214.53 : 
" Q Tota l  ( c ~ s )  " 1850.00 " Flow (C?S) h " 1850.00 * 
* TO w id th  (ft) * 377.74 * TOP w id th  (ft) * 165.63 * 212.10 : 
* VeI; Tota l  ( f t / s )  * 5.35 ~ v g .  v e l .  (f t /s) ' 5.35 * 

* 2.09 * * Max Chl Opth (ft) * 4.80 " Hydr. Depth (ft) * * 19478.6 " conv. (cfs) " 19478.6 * conv. Tota l  (cfs) 
V 

* 166.01 * ' Length wtd. (ft) * 1309.00 * wetted Per. (ft) 
* 1165.68 * shear ( lb/sq ft) * 1.17 * * Min ch ~l (ft) 

1.00 * stream power ( l b / f t  s) : * 6.28 ;: * Alpha 
* F rc tn  LOSS (ft) * 11.70 * cum volume (acre-ft) 22.30 * 109.63 57.33 * 
* c & E LOSS (ft) 0.03 * cum SA (acres) * 34.30 * 64.39 * 52.78 " 
* * * * * * * * * * * * * * * * * Y , , * * , ~ * * * , < , I * * * * * * t h * * * * * * * * , , * * * * * , < * * * * * * * * * * ~ < * * ~ < i ~ ~ c * * * ~ ~ * * * * * * * * ~ ~ * * ~ ~ ~ ~ ~ ~ * * ~ c * * ' ~  

warning: Div ided f low computed for  t h i s  cross-sect ion.  
Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cur rent  and previous cross sect ion.  

This may i n d i c a t e  t he  need fo r  add i t i ona l  cross sect ions.  
Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  l oca t i on .  The c r i t i c a l  depth w i t h  t he  lowest ,  
v a l i d ,  water 

surface was used. 

CROSS SECTION 

RIVER: 253WS12B (A271 
REACH: REACH 1 RS: 3.060 

TNPIIT . . 
Descr ip t ion :  
s t a t i o n  E levat ion  Data num= 18  

s t a  Elev s t a  Elev s t a  Elev Sta  Elev Sta  Elev 
..................................................................................... 

9713.9 1159.71 9763.89 1159.64 9761.6 1159.64 9768.11 1159.63 9815.3 1159.48 
9824.78 1159.44 9865.99 1159.28 9885.67 1159.2 9916.69 1159.07 9978.12 1157.49 

10000 1157.0310000.56 1157.0110025.85 1156.25 10078.5 1155.2810079.83 1155.39 
10102.18 1157.310110.48 1158.0410133.04 1158.85 

Manning's n Values num= 3 
s t a  n Val s t a  n Val s t a  n v a l  ................................................... 
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1~2WS3lA56.rep 
9713.9 .05 9916.69 .04310133.04 .05 

sank sta: Lef t  ~ i g h t  Lengths: Left  channel ~i h t  c o e f f  contr .  Expan. 
9916.6910133.04 1375 1394 1345 .1 .3 

:52::*:~~::2!*2!;:!z*,,!::E:z*f!:*2*************************~**********,c*************,c********* 
* E.G. Elev (ft) * 1159.20 * Element * L e f t  0s * channel : Right 0s * 
* Vel Head (ft) * 0.35 * W t .  n-Val. * * 0.043 
* W.S. Elev (ft) * 1158.85 * Reach Len. (ft) * 1375.00 : 1394.00 * 1345.00 * 

c r i t  W.5. (ft) * 1158.20 * Flow Area (sq ft) * 369.06 * ~r 

* E.G. slope (ft/ft) *0.008849 * Area s ft) li * 369.06 * ~r 

* Q Tota l  (cfs) * 1760.00 *  low 8cTs) * * 1760.00 * * 
* T O  w id th  ft) * 207.52 * TOP Width (ft) * 207.52 " " Ve! Total  8ft/s) 

* 
v e l  . ( f t / s  * * 4.77 * * " Max Chl Dpth (ft) : dj::: : i$ik. Depth (ft +8 * 1.78 z ~r 

* Conv. Total  (cfs) * 18710.1 * conv. (cfs) t * 18710.1 ~r 
* Length Wtd. (ft) * 1393.09 * Wetted Per. (ft) t * 207.70 " * 
* Min ch El (ft) * 1155.28 * Shear ( lb/sq ft) t * 0.98 * * 
* Alpha * 1.00 * stream Power ( l b / f t  s) : " 4.68 * * " Frc tn  Loss (ft) * 12.80 * Cum Volume (acre-f t )  22.30 * 98.89 * 53.99 * 
* c & E Loss (ft) * 0.00 * Cum SA (acres) f 34.30 * 58.78 * 49.49 * 
b***~*ll*~t*t*+fttthth****lit(*~*U*./ih*b*h~~~~~****~***9~*******~%*~*********9~****~~~~~~**********9~**~ 

Warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross sect ion.  

This may i n d i c a t e  the need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 2S3WS12B (A27) 
REACH: REACH 1 RS: 2.796 

-. 
oescr i  p t i on :  
s t a t i o n   levat ti on oata num= 52 

s t a   lev s t a  Elev s t a  Elev s t a  Elev s t a   lev 
* * * * Y * , c * * * * * * * * * * h * * * * * ~ * * * * * * * * * * I ( I ( I ( * * * * , ? * * * * * * * * * * * ~ * * * * ~ < ~ * * * , , * * * * * * * * * * * * * * * *  

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

*"r*************t******,<********%,r****** 

9458.35 .05 9863.68 ,04310066.28 .05 

sank sta:  L e f t  Right Lengths: L e f t  Channel R i  h t  coeff cont r .  Expan. 
9863.6810066.28 1254 1.283 420 .I .3 

Inef fec t ive  Flow num= 1 
Sta L s t a  R Elev Permanent 
1012010397.67 1146.5 F 

:B:L:S:lf2?*2!Z!T**:~::i~z*f!,F*:************,,,,*,,***********%******************* 
* E.G. Elev ft) " Vel Head ( f t) 
* E.G. Slope (ft/ft) 
* Q Tota l  (cfs) 

* Max ch l  Dpth (ft 
* Conv. Tota l  cfs3 
* Length wtd. Zft) 
* Mln ch E l  (ft) 
* Alpha " Frc tn  Loss (ft 
* C & E LOSS (ft 

* L e f t  0s 
* 0.050 " 1254.00 
* 8.03 
* 8.03 
* 7.42 
* 44.83 
* 0.92 
* 0.18 
* 75.8 
* 44.83 
* 0.11 " 0.10 
* 22.17 
* 33.59 

* channel 
* 0.043 
* 1283.00 
* 338.54 
* 338.54 : 1611.48 

202.60 
* 4.76 
* 1.67 " 16470.2 
* 202.65 
* 1.00 " 4.75 
* 87.56 
* 52.22 
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warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

Th is  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sect ions.  
Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  l oca t i on .  The c r i t i c a l  depth w i t h  t he  lowest ,  
v a l i d ,  water 

sur face was used. 

CROSS SECTION 

RIVER: 2S3WS12B (A27) 
REACH: REACH 1 RS: 2.553 

INPUT 
Descr ip t ion :  
s t a t i o n  E levat ion  Data num= 47 

s t a  Elev s t a  Elev s t a  Elev Sta Elev Sta E J ~ V  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9395.58 1134.8 9411.88 1134.75 9418.29 1134.73 9466.04 1134.61 9468.43 1134.61 
9498.18 1134.67 9518.56 1134.71 9520.2 1134.71 9568.7 1134.84 9617.05 1135.02 

9630.8 1135.17 9631.52 1135.16 9651.56 1134.92 9658.16 1134.83 9661.79 1134.46 
9682.68 1134.36 9719.11 1134.14 9736.84 1134.06 9769.25 1133.92 9791 1133.83 
9819.39 1133.7 9845.16 1133.59 9869.53 1133.49 9899.32 1133.53 9919.67 1133.54 

9937.2 1133.58 9986.61 1132.54 10000 1131.9510002.94 1131.8610010.14 1132 
10040.1 1132.7110076.18 1134.0910081.38 1134.1110093.38 1134.1610130.68 1134.33 

10157.41 1134.3310185.18 1134.3310195.42 1134.3110219.02 1134.2810233.43 1134.28 
10239.69 1134.2810271.45 1134.3410294.19 1134.410309.46 1134.4810344.65 1134.7 
10347.47 1134.7210348.69 1134.73 

Manning's n  Values num= 3 
s t a  n  Val s t a  n v a l  s t a  n  v a l  

......................................... 

sank s t a :  Le f t  R igh t  Lengths: Le f t  channel ~i h t  Coeff Contr. Expan 
9937.210076.18 1290 1352 1930 .1 . 3  

F W ~ : . : ~ ~ ~ ~ E , ~ ~ T ~ ~ ~ h ~ ~ ~ ~ f l ~ ~ ~ ~ , P ~ , I ~ 1 . 1 . ~ * . i i ~ ~ ~ * ~ ~ ~ ~ ~ ~ , , ~ ~ , ~ ~ ~ ~ ~ ~ ~ ~ + ~ + ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ r * * * ~ * ~ , ~ * * ~ * * * * * ~ c * * * * * * * *  
* E.G. Elev (ft) * 1134.81 * Element *  eft a s  : channel : R i  h t  0s : 
* Vel Head (ft) f 0.25 * w t .  n-Val. * 0.050 0.043 1.050 
* W.S. Elev ft) * 1134.56 * Reach Len. (ft) * 1290.00 * 1352.00 * 1330.00 " 
* c r i t  W.S. zft) * 1134.40 *  low Area (sq ft) * 197.44 " 240.15 * 61.56 * 

* 197.44 240.15 * 61.56 * *: E.G. s lope (ft/ft) "0.008494 * Area (s ft) 
* Q To ta l  (cfs) * 1600.00 * Flow ( ~ 7 s )  * 432.10 * 1101.04 * 66.86 " 
* TO w id th  ft) * 661.92 * TOP w id th  (ft) * 276.42 * 138.98 " 246.52 * 

ve? To ta l  gf t /s)  * 3.21 " Av Vel. ( f t /s) * 2.19 * 4.58 * 1.09 * 
* Max chi ~ p t h  (ft * 2.70 " Hy%. ~ e p t h  (ft) * 0.71 * 1.73 : 0.25 * 
* conv. To ta l  cfs{ " 17360.3 * Conv. (cfs) * 4688.4 * 11946.5 725.4 : 
* Length wtd. [ft) * 276.43 : 139.04 * 246.52 
* Min ch ~l (ft) * 0.38 0.92 * 0.13 * 
* Alpha * 1.54 0.83 : 4.20 : 0.14 : 
* Frc tn  LOSS ft) 19.22 79.04 42.72 
* , c * * * * ~ U * ~ h t * * V ~ * t , , * * V I * * * * s * * t * * Y h * * M * * * * * ~ ~ e * * * ~ * ~ ~ * * * * ~ * * ~ , * * + , ~ * * + t * * * * * ~ t * * * * * * * * i c * * * , , * * * * * * * * * * * * *  c & E Loss gf t )  * 0.02 * cum sA (acres) * 28.97 * 47.19 * 39.55 ic 

warning:   he energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sec t ions .  

CROSS SECTION 

RIVER: 2S3WS12B (A271 
REACH: REACH 1 RS: 2.297 

. . 
oesc r i  p t i on :  
s t a t i o n  E levat ion  Data num= 37 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9646.82 1121.95 9680.7 1122.11 9709.48 1121.93 9728.6 1121.82 9759.53 1121.61 
9776.49 1121.51 9809.58 1121.28 9824.39 1121.22 9859.63 1121.03 9872.28 1121.01 
9909.68 1120.92 9920.18 1120.93 9959.73 1120.93 9976.47 1119.97 9983.22 1119.5 

10000 1118.3110000.56 1118.2710002.13 1118.1610007.86 1118.46 10042.2 1120.24 
10049.4 1120.6110053.22 1120.8110059.88 1121.13 10063.1 1121.1410109.96 1121.26 

10110.43 1121,2610118.39 1121.2910157.75 1121.4110160.05 1121.4210205.07 1121.51 
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Manning's n Values 
s t a  n Val 

num= 3 
s t a  n Val Sta n Val 

**t*t****~~~****,~****II********~,***9r************** 

9646.82 .05 9959.73 .04310059.88 .05 

warning: The energy equation could not  be balanced w i t h i n  the spec i f ied number o f  i t e r a t i o n s .  The 
program selected the water surface t h a t  had the l e a s t  amount of e r r o r  between computed and 
assumed values. 

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

This may ind ica te  the need for  add i t i ona l  cross sections. 
warning: our ing the standard step i t e r a t i o n s ,  when the assumed water surface was set  equal t o  c r i t i c a l  

depth, the ca lcu la ted water surface came back below c r i t i c a l  depth. r h i s  ind icates t h a t  there 
i s  

not a v a l i d  s u b c r i t i c a l  answer. The program defaul ted t o  c r i t i c a l  depth. 

RIVER: 2S3WS12B (A271 
REACH: REACH 1 RS: 2.036 

INPUT 
Descr ipt ion:  
s t a t i o n  Elevat ion Data num= 44 

s t a  Elev s t a  Elev Sta Elev s t a  Elev s t a  Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9697.95 1110.5 9723.26 1110.43 9741.9 1110.34 9773.82 1110.28 9785.86 1110.23 
9824.38 1110.16 9833.19 1109.59 9840.79 1109.41 9843.51 1109.41 9847.35 1109.42 
9853.1 1109.42 9866.27 1109.13 9896.33 1109.68 9906.52 1109.55 9911.09 1109.52 
9914.33 1109.59 9916.44 1109.65 9918.04 1109.69 9918.59 1109.7 9921.24 1109.74 
9922.5 1109.75 9923 1109.76 9938.5 1109.51 9942.39 1109.44 9944.88 1109.38 
9948.37 1109.29 9953.55 1109.15 10000 1107.8710003.11 1107.7810007.15 1107.88 
10041.37 1108.5810077.19 1109.7810093.56 1109.7510127.75 1109.7310137.52 1109.75 
10178.31 1109.8310181.47 1109.84 10202.5 1109.9110225.43 1109.9910228.87 1110.04 
10269.38 1110.1610279.43 1110.2510313.34 1110.4110324.27 1110.53 

Manning's n Values num= 3 
s t a  n Val Sta n Val s t a  n Val 

* s * * * * * * * * * * * t V * * * * * * * * * * * * t * * * * * b b * ~ < * * * * * * *  

9697.95 .05 9922.5 .04310077.19 .05 

sank Sta: Left ~ i g h t  Lengths: Left Channel R i  h t  Coeff Contr. Expan; 
9922.510077.19 1285 1341 1305 .1 . 3  

CROSS SECTION OUTPUT Pro f i l e  #PF 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. ....................... " - - " - " - - -  
* E.G. Elev (ft) * 1110.67 * Element * L e f t  08 * channel : Right 08 * 
* v e l  Head (ft) * 0.19 * w t . n - v a l .  * 0.050 * 0.043 0.050 * 
* W.S.  lev (ft) * 1110.48 *   each Len. (ft) * 1285.00 * 1341.00 " 1305.00 * 
* C r i t  w.S. (ft) * 1110.11 *  low Area (sq ft) * 117.87 * 264.49 * 124.21 * 
* E . G . S l o p e ( f t / f t )  *0.006393 * Area (52 ft) * 117.87 * 264.49 * 124.21 * 
* 4 Tota l  (cfs) * 1420.00 * F ~ " W  f r  =) * l a c  * 1044.68 * 188.95 * 
* TOP wid th  (ft) " 614.24 * T  154.69 * 242.46 * 
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152Ws31A56. rep ,, 
" v e l  To ta l  ( f t / s )  * ;:;; " Av j . ,  Vel .  ( f t / s  1.58 * 3.95 * 1.52 : 
* Max c h l  0pth (ft) * Hy P Depth (ft * 0.54 * 1 . 7 1  : 0.51 
* conv. To ta l  (cfs) + 17759.9 ', conv. (cfs) * 2331.0 * 13065.8 2363.2 * 
* ~ e n g t h  wtd. (ft) + 1329.38 * wetted per.  (ft * 217.12 * 154.74 * 242.47 " 
* Min ch ~l (ft) * 1107.78 fc shear ( lb/sq ft * 0.22 * 0.68 * 0.20 ' 
* Alpha * 1 .54  * Stream power (1 /ft s) : 0.34 : 2.69 * 0.31 : * ~ r c t n  LOSS (ft) * 11.53 * cum volume (acre-ft) 10.85 64.66 * 37.95 
* C 8, E Loss (ft) * 0.02 * Cum SA (acres) * 14.79 * 39.45 * 25.10 * 
..................................................................................................... 

Warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 
0.7 o r  g rea ter  than 1.4. Th is  may i n d i c a t e  t h e  need for add i t i ona l  cross secrions. 

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and prevlous cross sec t ion .  

Th is  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sec t ions .  

CROSS SECTION 

RIVER: 2S3WS128 (A271 
REACH: REACH 1 RS: 1.782 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

*t,,*h****t*t*,,***l*.hh******************,,,?*********i< 

9707.89 .05 9935.59 .04310057.89 .05 

sank s ta :  Le f t  R igh t  Lengths: Lef t  Channel R i  h t  Coeff con t r .  Expan. 
9935.5910057.89 1310 1336 1315 .1 .3 

rne f fec t ive  F ~ O W  num= 1 
s t a  L s t a  R Elev Permanent 
1010710357.89 1099 F 

:~::$*:~::::~*::~:::**:::~~~:*!~:*:*********************~,*,<********9,**~,***,,**~t*********?,*****~?,? 

* E.G. Elev (ft) * 1099.12 * ~ l e m e n t  * Le f t  0s : channel * R i  h t  0s 
ir v e l  Head (ft) 0.37 * w t .  n -va l .  * 0.050 0.043 " 8.050 
+< w.s. Elev (ft) * 1098.75 * Reach Len. (ft) * 1310.00 * 1336.00 * 1315.00 * 
* c r i t  W.S. (ft) * 1098.72 *  low Area (sq ft) * 114.93 * 198.00 * 18.04 * 
* ~ . ~ . ~ l o p e ( f t / f t )  '0.012740 " A r e a  s ft) * 114.93 " 198.00 : 467.79 : 
* Q To ta l  (cfs) * 1340.00 * Flow lC?S) * 244.70 " 1064.27 31.03 
* TO w id th  (ft) f 648.52 * TOP Wldth ft) 227.27 * 122.30 * 298.94 * 
* veL; To ta l  (f t /s) v e l  . [ f t / s )  * 2.13 * 5.38 * 1.72 * 
* Max c h l  0pth (ft) : j:!: : $1;. oepth (ft) * 0.51 : 1.62 : 0.37 : 
* conv. To ta l  (cfs) * 11871.9 * conv. (cfs) * 2168.0 9429.0 274.9 
* Length wtd. (ft) * 1333.29 * wetted per.  (ft * 227.27 122.39 " 49.11 " 
*  in ch ~l (ft) * 1095.90 * shear ( lb/sq ft * 0.40 * 1.29 * 0.29 * 
* ~ l p h a  * 1.45 * Stream Power (1 /ft s) : 0.86 * 6.92 : 0.50 : 
* ~ r c t n  LOSS ft) * 11.79 * cum volume (acre-ft) * 7.42 * 57.54 29.08 
* c & E Loss [ft) * 0.05 * cum SA (acres) 8.24 * 35.18 * 16.99 * .................................................................................................. 

Warning: The energy l oss  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

Th is  may i n d i c a t e  t he  need fo r  add i t i ona l  cross sec t ions .  
Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  l o c a t i o n .  The c r i t i c a l  depth w i t h  t h e  lowest ,  
v a l i d ,  water 

sur face was used. 

CROSS SECTION 

RIVER: 253WS12B (A271 
REACH: REACH 1 RS: 1.529 

INPUT 
~ e s c r i  p t i on :  
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Manning's n Values num= 3 
s t a  n Val s t a  n Val s t a  n v a l  

................................................. 

9706.32 .05 9915.87 ,04310136.44 .05 

sank sta: Lef t  ~ i g h t  ~eng ths :  L e f t  channel ~i h t  coe f f  Contr. Expan. 
9915.8710136.44 1280 1294 $90 .I .3 

CROSS OUTPUT Profile #PF 1~***********O*,,**********f*********************~************ .................................... 
* E.G. EleV (ft) * 1087.28 * Element L e f t  os channel ' Right 0s : + v e l  Head (ft) * 0.22 * W t . n - v a l .  * * 0.043 ' 
* W.S. Elev (ft) 1087.07 * Reach  en. (ft) 1280.00 * 1294.00 * 1290.00 * 
* c r i t  W.S. (ft) * 1086.42 * Flow Area (sq ft) b * 334.03 * 
* E.G. Slope (ft/ft) *0.006366 * Area * * 334.03 * L " Q Tota l  (cfs) * * 1250.00 " * 
* TO Wldth (ft) + * 211.01 * 
* ve7 

* 
Tota l  (ft/s) * * 3.74 * 

* Max ch l  opth (ft) %!E. oepth (ft) + * 1.58 * * 
* conv. Tota l  (cfs) * 15666.2 " conv. (cfs) * * 15666.2 * % 

* Length Wtd. (ft) * 1293.98 Werted per. (ft) A * 211.25 " % 

M i  n Ch El (ft) * 1083.82 ' shear (lb/sq ft " 0.63 ' * I, * nlpha * 1.00 * Stream Power (1 /ft s) : * 2.35 * * 
* Frctn LOSS (ft) " 10.14 " Cum volume (acre-ft) * 5.69 * 49.38 * 22.02 * " C & E LOSS (ft) * 0 .01  * Cum SA (acres) 4.82 * 30.07 * 12.48 * ................................................................................................. 

Warning: The energy loss  was greater than 1 .0  ft (0.3 m). between the cur rent  and previous cross sect ion.  

This may ind ica te  the need for  add i t iona l  cross sections. 

e 
RIVER: 2S3WS12B (A271 
REACH: REACH 1 RS: 1.284 

num= 4 1  
Elev s t a  

el************** 
~l ev s t a  **************** 

1076.92 9728.86 
1076.97 9861.73 
1075.93 9982.29 
1076.7410082.73 

1074.610179.95 
1076.58 10306 
1073.0910427.07 
1075.8810499.11 

Elev s t a  
* l i * * * * , c * * * * * * * * * ;  

Manning's n values num= 3 
s t a  n va l  s t a  n Val s t a  n v a l  

* * * * * * n * s * * * * * * t * * * * s * * * * * * * * * r * r * w + * * * * * *  

sank sta:  L e f t  Right Lengths: Left  channel Right coeff Contr. Expan. 
9940.110261.35 1475 1621  1470 .1 .3 

~ n e f f e c t i v e  Flow num= 2 
s t a  L s t a  R Elev Permanent 

9619.43 9890 1078 F 
1028010529.26 1078 F 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
* * * * * * * * * t v l t * * * * h * * * * * V ~ * * * * * * * * * * * * * * * * ~ ~ * * * * * * * * * * * * * * * ~ * * ~ ~ ~ * * * * * * * ~ * * * ~ * * * * * * * * * * ~ * * * * ~ * * * *  

* E.G. Elev (ft) * 1077.13 * Element * L e f t  OB : Channel : Right OB " 
* Vel Head (ft) * 0.20 * W t . n - v a l .  * 0.043 0.050 * 
* w.s. Elev (ft) " 1076.93 * Reach Len. (ft) * 1475.00 * 1621.00 * 1470.00 * 
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152WS31A56. rep * 
* c r i t  W.S. (ft) * 1076.52 *  low Area (sq ft) * 338.93 * 6.51 * 
* ~ . ~ . s l o p e ( f t / f t )  *0.009951 * ~ r e a  s ft) * 179.94 * 338.93 ' 446.64 + 
* Q T o t a l  (cfs) * 1220.00 * Flow ic?s) 1210.44 * 9.56 ' 
* TO w id th  ft) * 724.32 " ~ o p w i d t h  ft) * 152.50 : 321.25 * 250.57 * 
* ve? T o t a l  f f t / s )  * 3.53 * Av v e l  . i f t / s )  * 3.57 * 1.47 * * Max c h l  ~ p t h  (ft) * 5.29 * Hy%. Depth (ft) ii * 1.06 : 0.35 : 

* 12229.8 * conv. (cfs) e * 12134.0 95.9 * 'Onv' (cfs) * 1570.80 * Wetted Per. (ft * Length wtd. (ft) * 321.42 * 18.65 * 
* Min ch  ~l (ft) * 1074.47 * shear ( lb/sq ft * 0.66 * 0.22 * 
* Alpha * 1.02 * stream power (1 * 2.34 : 0.32 : 
* Frc tn  LOSS (ft * 13.47 * Cum volume (acre-ft) * 3.05 * 39.39 15.41 
* c & E Loss (ft * 0.00 * Cum SA (acres) 2.58 * 22.16 * 8.77 * 
* * * * * V * * V * * * * * * * * * * * * * * * * l i * I * , , * * * * * * * * U * * ~ * * * * * * * * * * * * * * * * * * * * * ~ ~ * * ~ ~ * * * * * * * * * * * * * * * * * * * * * * ~ ~ * * * ~ ~ * *  

Warning: D iv ided f l o w  computed f o r  t h i s  cross-sect ion.  
warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

Th is  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sect ions.  
Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  l o c a t i o n .  The c r i t i c a l  depth w i t h  t h e  lowest ,  
v a l i d ,  water 

surface was used. 

CROSS SECTION 

RIVER: 2S3WS12B (A271 
REACH: REACH 1 RS: 0.977 

ThlDllT 
A,.. -. 
Descr ip t ion :  
s t a t i o n   levat ti on Data num= 30 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
*****************~**II,I*,~~I*?~*********************,~*****,,**~~**"~*,,*****"~*** 

9693.64 1064.87 9713.11 1064.86 9733.81 1064.86 9763.63 1064.84 9783.81 1064.83 
9814.15 1064.8 9833.81 1064.76 9864.67 1064.69 9883.82 1064.62 9915.19 1064.46 
9933.82 1064.35 9972.25 1062.39 10000 106I.1410000.77 1061.110014.28 1061.75 
10026.9 1062.4210056.32 1063.61 10085.4 1063.5310121.25 1062.06 10139.6 1061.6 
10156.07 1060.9810157.04 1060.9410166.83 1060.8110166.95 1060.8110167.27 1060.81 
10170.79 1060.7710183.15 1060.6410214.96 1062.6710238.23 1064.2910269.45 1064.53 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

~ Y * * * + * Y * , , * * * f * * t * * * h * . I . ~ * * V * * * h * + h * ~ < * ~ , , * ~ ~ * *  

sank s ta :  Le f t  R igh t  Lengths: Le f t  channel R i  h t  coeff Contr. Expan. 
9933.8210056.32 1380 1410 1370 .1 .3 

CROSS SECTION OUTPUT Prof i 1 e #PF 1 *** *h~~**t****Y***,,**,ili,*~~***I,***********~*****,~******,,***~**,<*********~~**~<**~~9~****~~**********~~~~* 
* E.G. E lev  ft) F * 1063.65 'c ~ l e m e n t  *  eft 0s : Channel : ~ i g h t  0s ; 
* v e l  Head ( t) * 0.18 * W t .  n-Val. t 0.043 0.050 
* w.s. Elev ft) * 1063.46 * Reach Len. (ft) * 1380.00 * 1410.00 * 1370.00 : 
* c r i t  w.s. Eft) * 1062.78 *  low Area (sq ft) t * 118.57 * 224.20 
* E.G. s lope (ft/ft) *0.007434 * Area (s ft) * * 118.57 * 224.20 " 
" Q To ta l  (cfs) * 1180.00 " Flow <C?S) v * 391.63 * 788.37 * 
* TO Width ft) * 240.78 * TOP w ld th  ft) b * 101.47 * 139.31 * 

* 3.44 * Avs. ,ve l .  gft /s * 3.30 * 3.52 * * vey To ta l  f f t / s )  * 2.82 * Hy r Depth (ft3 4 * 1.17 ' 1.61 : * Max c h l  ~ p t h  (ft) 
* conv. To ta l  (cfs) * 13686.1 * conv. (c fs)  * 4542.3 : 9143.8 I 

* Length wtd. (ft) * 1396.47 * wetted Per. (ft * 101.58 139.45 * 
* 1061.10 * Shear ( lb/sq ft * 0.54 * 0.75' * Min ch ~l (ft) * 1.00 * stream Power (1 * 1.79: 2.62 * 
* 11.71 * cum Volume (acre-ft) * * 30.87 4.09 * i 

I 
warnjng: Div ided f low computed f o r  t h i s  cross-section. 
warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and previous cross sect ion.  

Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 253WS128 ( ~ 2 7 )  
REACH: REACH 1 RS: 0.710 

INPUT 

Page 24 



Manning's n values num= 3 
s t a  n v a l  s t a  n v a l  s t a  n Val 

*t******u***********(t***********~*************~* 
9445.95 .05 9950.3 .04310214.85 .05 

sank sta: Lef t  Right Lengths: Left channel ~ i g h t  Coeff Contr. Expan. 
9950.310214.85 1520 1558 1550 .1 .3 

~ n e f f e c t i v e   low num= 1 
s t a  L s t a  R Elev permanent 

10107.110565.44 1052 F 

CROSS SECTION OUTPUT *,r*t*V,, ,c*++***i*t* l*Ui~t~****~IX**t*~~***~*+*~~***~~~~****************~********************** p r o f i l e  #PF 1 

* E.G. Elev (ft) * 1051.91 * Element * * Left 06 j: channel ; Right 06 : 
* 0.36 * w t .  n-Val. " v e l  Head (ft) 0.043 

* w.5. Elev (ft) * 1051.55 *  each   en. (ft) * 1520.00 * 1558.00 : 1550.00 : 
* 1051.02 *  low Area (sq ft) 

& * c r i t  w.s. (ft) * 238.35 
9~ * 366.88 : * E.G. slope (ft/ft) *0.009573 " Area (s ft) 

* 
* 1150.00 * Flow (C?S) 1 * 1150.00 * Q Tota l  (cfs) 

* 
* 228.62 * TOP width (ft) * + 228.62 : * TO wid th  (ft) 

* 
* 4.82 * AV v e l .  (ft /s) * 4.82 * ve? Tota l  (ft /s) 

d 

* 3.23 * HY&. ~ e p t h  (ft) + * 1.71 : * Max Chl Dpth (ft) * 11753.8 * conv. (cfs) * * 11753.8 2 * conv. Total  (cfs) * 1558.00 + Wetted Per. (ft) A * 139.82 '" ii * Length wtd. (ft) * 1048.32 * shear ( lb/sq ft) * * 1.02 " A 

* Mln Ch E l  (ft) 0 * Alpha * 1.00 * stream power ( l b / f t  s) : * 4.92 ; * 
* Frc tn  LOSS (ft) * 9.43 * Cum Volume (acre-ft) * 23.02 0.57 : 
* c & E LOSS (ft) * 0.03 * cum SA (acres) + 8.96 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: Divided flow computed f o r  t h i s  cross-section. 
Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 

0.7 o r  greater than 1.4. This may ind ica te  the need f o r  add i t iona l  cross sections. 
Warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and prevlous cross sect ion.  

This may ind ica te  the need f o r  add i t iona l  cross sections. 
Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  l oca t ion .  The c r i t i c a l  depth w i t h  the lowest, 
v a l i d ,  water 

surface was used. 

CROSS SECTION 

RIVER: 2S3WS12B (A271 
REACH: REACH 1 RS: 0.415 

INPUT 
oescr ip t ion:  
s t a t i o n  Elevat ion Data num= 26 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
* * t * t Y * * * * * * * * * * * t * * * * t * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 9 < * * * * * * * * * * * * * * * * * * * * * ~ * *  

9667.67 1044.5 9682.22 1044.5 9730.52 1044.33 9733.12 1044.32 9744.15 1044.25 
9784.01 1043.97 9793.38 1043.9 9834.91 1043.52 9856.23 1043.33 9885.81 1043.06 
9919.08 1042.92 9936.7 1042.81 9981.46 1038.45 9990.65 1037.84 10000 1038.15 
10006.96 1038.38 10008.4 1038.410019.72 1039.1910076.98 1043.4910089.39 1043.59 
10107.64 1043.7310140.29 1043.96 10170.5 1044.0710191.19 1044.1610233.35 1044.15 
10242.08 1044.15 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

. * * * * * Y * t * * * * * f * * * h * * s f * * * * * * * V * * t * * * * * * * * *  

9667.67 .05 9936.7 .04310076.98 .05 
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sank sta:  Lef t  Right Lengths: Lef t  channel R i  h t  coe f f  Contr. Expan. 
9936.710076.98 1150 1146 d l 0  .1 .3 

5$2::*:5$:$$!*2!::!:**:~2E~:*!~t*:*******************************************************+<**** 
* E.G. Elev ft) I * 1042.45 * Element * Left  0s : channel : Right OB : 
* Vel Head ( t) * 0.25 * w t .  n-Val. * 0.043 
* W.S. Elev ft * 1042.21 * Reach Len. (ft) * 1150.00 * 1146.00 : 1110.00 : 
* c r i t  w.s. $4 * F ~ O W  Area (sq ft) * * 281.53 

'0.004129 * ~ r e a  (s ft) t * 281.53 * * 
* * 1120.00 * * 

* 117.05 * TOP width ft) * * 117.05 * 
* 3.98 * Av ve l  . t f t / s  * 

t 

* 3.98 * I( 

* Max Chl Dpth (ft) * 4.37 * HY%E. Depth (ftj * * 2.41 * I( 

* conv. Total  (cfs) * 17430.0 * conv. (cfs) * * 17430.0 2 * 
* Length Wtd. (ft) * 1146.00 * Wetted Per. (ft * 117.40 * 
* Min Ch E l  (ft) * 1037.84 * shear ( lb/sq ft * 0.62 * * 
* Alpha * 1.00 * stream Power (1 2.46 2 * 
* Frc tn  LOSS ft) * 8.88 * cum volume (acre-f t )  * * 11.42 0.57 ; 
* C & E Loss $ft) * 0.05 * Cum sA (acres) * 2.78 * ........................................................................................................... 

Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may ind ica te  the need for  add i t iona l  cross secfions. 

Warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross sect 

This may ind ica te  the need for add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 2~3WS12B (A27) 
REACH: REACH 1 RS: 0.198 

INPUT 
~ e s c r i p t i o n :  
S ta t i on   levat ti on Data num= 35 

Sta Elev s t a  Elev s t a  Elev s t a  Elev s t a  ETev 
*,t*lll*,,*****C*t*******,<*,<,,*********************,,**?<**,<*****9<*+,**<<*******<<****** 

Manning's n Values num= 3 
Sta n Val s t a  n Val s t a  n Val 

t * * * * * * * * * * * * * * * * * * * * , < * * * * * * * * * * * * * * ~ c * Y * * * ~ ~ * * * * *  

9619.25 .05 9928.91 .04310067.84 .05 

sank s ta :  L e f t  Right Coeff Contr. Expan. 
9928.9110067.84 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  #PF 1 
......................................... * * * * * * * * * * * * * * * * * * * * * , < * * * * r * * * * * * * * * * * * i < i c * i , " ~ * * ? c * * * ~ ~ 9 ~ * * * * * * , ~  

* E.G. Elev Ift) * 1033.53 * Element * L e f t  os ' channel : Right 06 : 
" Vel Head ( t) * 0.74 * W t .  n-Val. r " 0.043 
* W.S. Elev (ft) * 1032.78 * Reach Len. (ft) 1045.00 " 1045.00 : 1045.00 " 
* c r i t  W.S. (ft) * 1032.69 *  low Area (sq ft) * * 157.52 
*  slope (ft/ft) *0.020196 * ~ r e a  pcj ft) * * 157.52 * 
* Q Total  ( c ~ s )  * 1090.00 * F ~ O W  ,C S) 

* * 1090.00 * 
* To Width (ft) * 93.94 * TOP width ft) * * 93.94 ; 
* ve7 

* 
Total  ( f t /~)  * 6.92 * A v ~ . , V ~ I .  $ft/l) * * 6.92 * 

* Max ch l  opth (ft) * 2.89 * ~y r Depth (ft) ir 1.68 : + 
* conv. Tota l  cfs) * 7669.9 * conv. (cfs) * * 7669.9 
* Length Wtd. $ft) 

* 
* 1045.00 * Wetted Per. (ft * 94.17 * * 

* Min ch ~l (ft) * 1029.89 * shear (lb/sq ft * 2.11 * * 
* Alpha * 1.00 * stream Power (1 * 14.59 * * 
* Frc tn  LOSS ft) * 7.94 * cum volume (acre-ft) * 5.65 : 0.57 : 
* c & E LOSS $ft) * 0.12 * cum SA (acres) * 
............................................................................................. 

Warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross section. 

This may ind ica te  the need for add i t iona l  cross sections. 
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CROSS SECTION 

@ RIVER: 2S2WS7C (A321 
REACH: REACH 1 RS: 1.475 

INPUT 
Descr ipt ion:  Approximately 750' upstream of Rainbow v a l l e y  Rd. 
L i m i t  o f  Sudv. 

Manning's n Values num= 3 
s t a  n va l  s t a  n va l  s t a  n v a l  

.................................................. 

9517.54 .044 9953.27 ,04910057.88 ,044 

Bank s ta :  Lef t  Right ~eng ths :    eft Channel Right coeff Contr. Expan. 
9953.2710057.88 1280 1318 1245 .1 .3 

$~2::*::$:::!*:!~:!:**:::~:~:*$EE*?*************************~*,<******,c***********"r************* 
E.G. Elev (ft) * 1054.66 * Element * L e f t  OB : channel 2 Right 08 : 

* Vel Head (ft) * 0.12 * w t .  n-val . * 0.044 0.049 
W.S. Elev (ft) * 1054.54 * Reach  en. (ft) * 1280.00 * 1318.00 * 1245.00 * 

* c r i t  W.S. (ft) A *  low Area (sq ft) * 22.69 * 204.52 ' * 
* E.G. slope (ft/ft) *0.003644 * Area (s ft) * 22.69 * 204.52 * * 
* Q Tota l  (cfs) * 600.00 * Flow (CYS) * 14.87 * 585.13 * * 
* TO width (ft) * 228.92 * Top width (ft) 124.52 * 104.40 * 
* ve? 

* 
Tota l  ( f t / s )  * 2.64 v e l .  ( f t /s )  * 0.66 * 2.86 * * 

* Max ch l  Dpth (ft) * 3.82 : $ir. oepth (ft) 0.18 * 1.96 * 
* conv. Total  (cfs) " 9940.0 * conv. (cfs) * 246.3 * 9693.7 * 
" Length wtd. (ft) * 1317.52 " wetted per. (ft) * 124.52 * 104.66 * * 
* Mln ch ~l (ft) * 1050.72 * shear ( lb/sq ft) * 0.04 * 0.44 * * 
* Alpha * 1.15 * Stream Power ( l b / f t  s) : 0.03 * 1.27 * * 
* Frc tn  LOSS (ft) * 9.05 * cum volume (acre-ft) + 0.33 * 30.97 * 0.00 * 
* c & E LOSS (ft) * 0.02 * Cum SA (acres) 1.83 * 15.18 * 0.53 * 
................................................................................................... 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 or  greater than 1.4. This may i n d i c a t e  the need for  add i t iona l  cross sections. 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross sect ion.  

This may ind ica te  the need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 2S2WS7C (A32) 
REACH: REACH 1 RS: 1.226 

INPUT 
Descr ipt ion:  Approximately 600' downstream o f  Rainbow v a l l e y  Rd. 
s t a t i o n   levat ti on Data num= 31 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n v a l  

................................................ 

9752.31 ,044 9953.08 .04910054.99 ,044 

Bank sta:  Lef t  Right Lengths: Left  channel Right coe f f  contr .  Expan. 
9953.0810054.99 1350 1383 1355 .1 .3 
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l s 2 w s 3 U 5 6 .  reo 

Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0 . 7  o r  greater than 1 . 4 .  This may ind ica te  the need for add i t iona l  cross secfions. 

Warning: The energy loss  was greater than 1 . 0  ft (0.3 m). between the cur rent  and prevlous cross section. 

This may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 2SZWS7C (A321 
REACH: REACH 1 RS: 0.964 

Manning's n values num= 3 
s t a  n va l  s t a  n Val s t a  n va l  

******t***********t***************+,*********<?*** 

9569.19 .044 9942.04 .04910073.03 .044 

sank sta: Lef t  Right ~eng ths :  Lef t  channel ~i h t  coeff cont r .  Expan 
9942.0410073.03 1230 1257 1925 . 1  . 3  

CROSS * . t * * t * * * * * * h t * * * ~ * * . * * * * * * U * ( * * * * ~ * * * * * * * ~ * * * * * * ~ ~ * * * * * * * * * * * 9 r * * * % * * * * * * * 9 c * * * f < * * + , * * * * * * * * * * ~ ~ * * ~ c *  SECTION OUTPUT p r o f i l e  #PF 1 

E.G. EleV ft) f * 1036.32 * Element *  eft 0s : channel : R i  h t  06 z 
* Vel Head ( t) * 0.09 * W t .  n-Val. ?< 0.049 8.044 
* W.S. Elev (ft) * 1036.23 * Reach Len. (ft) * 1230.00 * 1257.00 * 1225.00 * 

* 1034.99 *   low Area (sq ft) * c r i t  W.S. (ft) * 218.15 * 0.08  " 
* ~ . ~ . s l o p e ( f t / f t )  :0.003230 ' ~ r e a  s ft) 

*i * 218.15 * 0.08 
530.00 * Flow tcys) f Q Tota l  (cfs) * * 530.00 * 0.00 * 

; TOY width $ft) * 148.16 " T O P  width ft) * * 130.14 * 18.02 ' 
* 2.43 * Av Vel. t f t / s j  Tota l  f t /s)  Y * 2.43 : 0.05 * 

* Max Chl ~ p t h  (ft * 3.55 " Hy&. ~ e p t h  (ft * * 1.68 0.00 * 
* conv. Total  (cfs * 9325.7 * conv. (cfs) * * 9325.6 : 0 . 1  * 
* Length wtd. (ft) * 1257.00 '' Wetted Per. (ft) 

t * 130.34 18.02 * 
* Min ch ~l (ft) * 1032.68 * Shear ( lb/sq f t i  * * 0.34 * 0.00 * 
* ~ l p h a  * 1.00 * stream power (1 /ft s) :: * 0.82 0.00 * 
* ~ r c t n  Loss (ft * 8.42 * Cum Volume (acre-ft) * * 20.80 0.00 " 
* c & E LOSS (ft * 0.03 * cum SA (acres) * 8.73  * 0.25 * 
**t**t****************U**************,,********************************************i~************ 

Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0 . 7  o r  greater than 1 . 4 .  This may ind ica te  the need f o r  add i t iona l  cross secfions. 

Warning: The energy loss  was greater than 1 . 0  ft (0 .3  m). between the current and previous cross section. 

This may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 
Page 28 



1 ~ 2 ~ ~ 3 1 4 5 6 .  rep 

RIVER: 2SZWS7C (A321 # REACH: REACH 1 RS: 0.726 

INPUT 
Descr ipt ion:  
s t a t i o n  Elevat ion Data num= 25 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9857.63 1028.26 9888.23 1028.22 9907.63 1028.17 9937.46 1028.18 9960.26 1027.26 
9962.38 1027.21 9964.77 1027.16 9967.25 1027.12 9978.77 1026.7 9983.03 1026.47 

10000 1025.410003.74 1025.1710030.19 1026.4410058.92 1028.2110072.93 1028.19 
10110.04 1028.1510115.11 1028.1410139.02 1028.0910157.28 1028.0410161.15 1028.04 
10199.45 1027.9310212.26 1027.910241.62 1027.8510263.37 1027.8210283.79 1027.83 

~ a n n i n g ' s  n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

* * * * * * * * * * * * * * * * * * * *~ * * * * * * * * * * * * *VV* * * * * * * * * * * *  

9857.63 .044 9937.46 .04910058.92 ,044 

This may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 252WS7C (A321 
REACH: REACH 1 RS: 0.488 

Manning's n values num= 3 
s t a  n v a l  s t a  n Val s t a  n Val 

*t*******,,***tt**~*************iiii*,,************* 

9821.54 .044 9937.18 .04910077.46 ,044 

eank s ta :  Lef t  Right Lengths: L e f t  channel Right Coeff contr .  Expan 
9937.1810077.46 1115 1211 1155 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  #PF 1 
* * * * * * * * * * * * * * Y I * * * * , , * * * * * * * * V * ~ ~ * * , < * * I , * * * * * * * * * * * * * * ~ * * ~ * * * % * * * * * * * * * * * * * * * * * * * * * * * * * * ~ ~ * * * * * ~ *  

* E.G. Elev (ft) * 1018.69 * Element * L e f t  OB * channel * Right 0s ; 
* v e l  Head (ft) * 0.09 * w t .  n-Val. * * 0.049 * 
* w.5. Elev (ft) * 1018.60 " Reach Len. (ft) * 1115.00 * 1211.00 * 1155.00 * 
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ls2ws31456.rep * * 186.19 * * * c r i t  W.S. (ft) * 1017.43 "  low Area (sq ft) * " 186.19 " * ~ . ~ . s l o p e ( f t / f t )  "0.003298 * ~ r e a  s ft) 
* 

* 460.00 ' Flow lc?s) * * 460.00 * * Q To ta l  (cfs) 
* 

* 110.01 * TOP w id th  ft) * * 110.01 * *r * TO w id th  (ft) * ve? To ta l  ( f t / s )  * 2.47 * Avg . ,ve l .  b t / s  * 2.47 * 
* 3.22 * Hy r ~ e p t h  (ftj 3 * 

* 1.69 " * * Max c h l  Dpth (ft j * 8009.6 * conv. (cfs) * 8009.6 * * * conv. T o t a l  (cfs * Length wtd. (ft) * 1211.00 * wetted per.  (ft * 110.20 * 
* 1015.38 * shear ( lb/sq fti : * 

* 0.35 * * * Min ch ~l (ft) * 1.00 * stream power (1 /ft 5) : * 0.86 * * 
* 9.06 * cum Volume (acre-ft) * 12.06 ' i( 

* 2.61 ' * 0.04 * cum SA (acres) 

Warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 
0.7 o r  g rea ter  than 1.4. Th i s  may i n d l c a t e  t h e  need fo r  a d d i t i o n a l  cross secrions. 

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and prevlous Cross sec t ion .  

Th i s  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sec t ions .  

CROSS SECTION 

RIVER: 2S2WS7C (A32) 
REACH: REACH 1 RS: 0.259 

h,.. -. 
Descr ip t ion :  
s t a t i o n  E leva t i on  Data num= 30 

s t a  Elev s t a   lev s t a  Elev s t a   lev s t a  E l e ~  
*h***********f***h*****************f*******,,***,<******************************** 

9753.59 1013.75 9783.62 1013.58 9791.93 1013.51 9834.46 1013.03 9841.94 1013.05 
9885.29 1012.36 9891.95 1012.21 9936.13 1011.13 9941.96 1010.96 9960.51 1009.79 
9994.36 1007.6 10000 1007.6310015.45 1007.7210024.72 1007.7710049.46 1009.13 
10077.9 1010.710083.71 1011.0210086.24 1011.1510091.98 1011.5310139.47 1012.07 

10141.98 1012.110190.31 1012.5310191.99 1012.5410241.14 1012.8410241.99 1012.85 
10291.98 1012.86 10292 1012.8610293.39 1012.8610342.01 1012.710342.81 1012.7 

Manning's n Values num= 3 
s t a  n Val s t a  n v a l  s t a  n v a l  

* * * * * * * * * * * * * f * * * * Y * V t * t * * * * * * * * * Y * * * * * * * , r * * * * * ~ ~  

9753.59 ,044 9936.13 .04910091.98 ,044 

sank s ta :  Le f t  R igh t  Coeff Contr .  Expan. 
9936.1310091.98 .1 .3 

CROSS SECTION OUTPUT ~ r o f i l e  #PF 1 
*U*t***********t****************V****h****~*,~,,****,<*********************~~+~***************'~*~~**+' 

* E.G. E lev  ft) $ * 1009.59 * Element * Le f t  0s * Channel : ~ i g h t  0s  : 
* v e l  Head ( t) 9- 0.50 * W t .  n-Val . *( " 0.049 
* W.S. Elev (ft * 1009.10 * Reach Len. (ft) * 1368.00 1368.00 * 1368.00 " 

76.14 d * c r i t  W.S. (ft * 1009.10 *  low ~ r e a  (sq ft) e * 76.14 * E.G. s lope (ft/ft) *0.035627 * Area (s ft) * 430.00 * Flow (c?S) 

* 
* 430.00 * t * Q To ta l  (cfs) * * 77.62 : * TO w id th  ft) * 77.62 * TOP w id th  (ft) * * 5.65 * ~ v g .  v e l .  ( f t / s )  * 5.65 * ve? T o t a l  Eft/s) * 1.50 * Hydr. Depth (ft) * * 0.98 * * * Max c h l  ~ p t h  (ft 

* 2278.1 * conv. (cfs) *( * 2278.1 * li * conv. To ta l  (cfs * 77.70 " * * ~ e n g t h  wtd. (ft) * 1368.00 * Wetted Per. (ft * shear ( lb/sq ft * 2.18 " * * Min ch  ~l (ft) : 100::E * stream power (1 * 12.31 " 2 * Alpha * 8.41 : * * F r c t n  LOSS ft) * 4.72 * cum volume (acre-ft) * 
* c & E LOSS $ft) * 0.11 * cum SA (acres) 1( * 
................................................................................................. 

Warning: The energy equat ion cou ld  n o t  be balanced w i t h i n  t he  spec i f ied  number o f  i t e r a t i o n s .  The 
program used c r i t l c a l  depth fo r  t h e  water surface and continued on w l t h  t h e  ca l cu la t i ons .  

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and prevlous cross sec t ion .  

Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sect ions.  
Warning: Dur ing t h e  standard s tep  i t e r a t i o n s ,  when t h e  assumed water sur face  was,sef equal t o  c r i t i c a l  

depth, t h e  ca l cu la ted  water surface came back below c r l t l c a l  depth. ~ h l s  indicates t h a t  t he re  
i s  

no t  a v a l i d  s u b c r i t i c a l  answer. The program de fau l t ed  t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: 2S2WS7A (A521 
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lSZWS3LA56. rep 
REACH: REACH 1 RS: 5.079 

20 
s t a  Elev s t a  Elev s t a  Elev s t a  Elev Sta Elev 

*~.**************.***********nt*****t*****************~~****~,c****************** 

9745.21 1189.3 9779.99 1189.2 9795.81 1189.16 9839.88 1188.99 9846.4 1188.96 
9881.92 1188.79 9897 1188.72 9899.77 1188.71 9947.6 1188.5 9985.64 1186.72 
10000 1186.0110000.22 118610009.12 1186.4810048.23 1188.4710065.03 1188.53 

10098.24 1188.6610114.05 1188.7410148.25 1188.910163.07 1188.9810198.26 1189.15 

Manning's n Values num= 3 
s t a  n Val s t a  n v a l  s t a  n Val ................................................ 

9745.21 .044 9947.6 .04910048.23 ,044 

sank s ta :  Lef t  Right Lengths:   eft channel Ri h t  Coeff cont r .  Expan. 
9947.610048.23 1240 1278 1330 .1 .3 

$~$::*2:$;$$:*:::!:;**:::21:*:!:*;***********~,*****************************************<******* 
* E.G. EleV (ft) * 1189.21 * Element * Left  0s * Channel : Right DB : 
* Vel Head (ft) 0.10 * w t .  n-val. * 0.044 * 0.049 0.044 
* W.S. Elev ft) * 1189.11 * Reach Len. (ft) " 1240.00 * 1278.00 * 1230.00 * 
* c r i t  w.s. $ft) ti * F ~ O W  Area (sq ft) * 40.97 * 186.12 47.27 * 
* E.G. slope (ft/ft) '0.003683 * 40.97 '' 186.12 " 47.27 * 
* Q ~ o t a l  (cfs) * 600.00 : %; !:?ST) * 37.47 ' 515.70 * 46.84 * 
* TO width (ft) * 378.75 * TOP wld th  (ft) * 137.46 " 100.63 * 140.66 * 

ve? Total  (ft /s) * 2.19 * A V ~ .  ,vel .  ( f t /s * 0.91 : 2.77 * 0.99 * 
* Max ch l  ~ p t h  (ft) * 3.10 * Hy r Depth (ft * 0.30 1.85 * 0.34 
* conv. Tota l  (cfs) * 9886.6 * conv. (cfs) 617.3 : 8497.5 * 771.8 
* Length Wtd. (ft) * 1275.02 * Wetted Per. (ft) 1 137.46 100.75 * 140.66 * 
* Min ch El (ft) * 1186.00 * shear (lb/sq f t b  0.07 * 0.42 * 0.08 * 
* ~l pha * 1.41 ' stream Power (1 /ft s) S 0.06 * 1.18 * 0.08 " * ~ r c t n  LOSS (ft) * 10.80 * cum volume (acre-ft) 5.42 : 24.10 : 1.16 * 
* C & E Loss (ft) 0.06 cum SA (acres) * 12.50 13.29 5.16 * * * *~** * *~** * * * * * * * * * * *V*** * * * * r * r * * , , * * * * * * ,~** *~*** * * * * * ,<**~* ,~** * * * * * * * *~*~~*** * *~**~~***%**~~*~*~***  

warning: The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). This may i n d i c a t e  the  need fo r  
add i t iona l  cross sections. 

warning: The conveyance r a t l o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and prevlous cross sect ion 

This may ind ica te  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 2S2WS7A (A521 
REACH: REACH 1 RS: 4.837 

Manning's n values num= 3 
s t a  n Val s t a  n v a l  s t a  n va l  

* ~ * * + * * * * * t ~ * n * * ~ t f * * * ~ v ~ * + < & * ~ I r n * ~ . * * * t i i t * $ < * * * * * *  

9576.36 .044 9944.94 .04910056.08 .044 

sank s ta :  Lef t  Right Lengths: Lef t  channel ~ i g h t  Coeff Contr. Expan. 
9944.9410056.08 1265 1286 1250 .1 .3 

$~$~Z,:$$~$ll:,$!I!!;*tr!~:~i:*$,Pi*;*t~*U*hlrri2*.*ih~~~.t*****t/it**li(****.****t**h*******.t***iiiis*tl 
* E.G. Elev (ft) * 1178.36 * ~ l e m e n t  * L e f t  0s * channel * Right 0s * 
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* v e l  Head (ft) 
* w.5. Elev ft 
* c r i t  w.s. $ftj 
* E.G. Slope (ft/ft) * Q Tota l  (cfs) 
* TO width ft) 
* vey Total  Cft/s) 
* Max ch l  Dpth (ft 
* conv. Total  c f s j  
* Length Wtd. Cft) 
* Min Ch E l  (ft) 
* ~l pha 
* FrCtn LOSS 
* C & E LOSS $?8 ..................... 

ls2ws3U56. rep 
* w t  . n-Val . 
* Reach Len. (ft) 
*   low Area (sq ft) 
* Area s ft) 
* Flow fC?S) 
* Top Width ft) 

ve l .  t f t / s )  : ;;!E. Depth (ft) * conv. (cfs) 
* Wetted Per. (ft) 
* shear (lb/sq ft) 
* stream Power (1 b / f t  s) 
* cum volume (acre-f t )  
* Cum SA (acres) 

.......................... 

Warning: The energy equation could not be balanced w i th in  the spec i f ied number o f  i t e r a t i o n s .  The 
program selected the water surface tha t  had the l e a s t  amount o f  e r ro r  between computed and 
assumed values. 

warning:   he v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). This may ind ica te  the need for  
add i t iona l  cross sections. 

Warning: The conveyance r a t i o  (upstream conveyance div ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may ind ica te  the need f o r  add i t iona l  cross sections. 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross sect ion.  

This may ind ica te  the need for  add i t iona l  cross sections. 
warning: During the standard step i t e r a t i o n s ,  when the assumed warer surface was,sef equal t o  c r i t i c a l  

deoth. the calculated water surface came back below c r i t i c a l  depth. Thls ind icates t h a t  there . . 
i s  

not a v a l i d  subc r i t i ca l  answer. The program defaul ted t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: 2S2WS7A (A52) 
REACH: REACH 1 RS: 4.594 

Manning's n values num= 3 
s r a  n Val s t a  n v a l  s t a  n v a l  ............................................. 

9403.53 ,044 9944.2 .049 10177.8 ,044 

sank Sta: Left Right Lengths: Left  Channel R i  h t  c o e f f  Contr. Expan. 
9944.2 10177.8 1040 987 1!20 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
.................................................................................................. 

* E.G. Elev (ft) * 1169.33 * ~ l e m e n t  * Lef t  0s : Channel * ~i h t  DB : 
* Vel Head (ft) * 0.05 * w t .  n-val. * 0.044 0.049 * 8.044 
qt w.s. Elev ft) * 1169.27 * Reach Len. (ft) * 1040.00 * 987.00 * 1020.00 * 
* c r i t  w.s. Cft) * 1168.47 * Flow Area (sq ft) * 68.27 * 307.70 * 8.50 * 
E . G . S l o p e ( f t / f t )  *0.002883 * 68.27 * 307.70 * 8.50 ' " Q Total  ( c ~ s )  * 660.00 : * 54.61 * 601.72 * 3.67 * " TO width ft) * 232.98 * 233.60 " 73.20 ' 
* vey Total t f t / s )  * 0.80 * 1.96 * 0.43 * 
* Max chi ~ p t h  (ft * 0.29 * 1.32 " 0.12 2 
* conv. ~ o t a l  (cfs * 1017.1 * 11206.5 ; 68.4 
* Length Wtd. (ft) * 994.52 * Wetted Per. (ft) * 232.98 * 233.78 73.20 * 
* Min ch ~l (ft) * 1166.00 " Shear (lb/sq f tb * 0.05 * 0.24 * 0.02 * 
* Alpha * 1.20 * Stream Power (1 /ft 5) * 0.04 * 0.46 * 0.01 * 
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1~2wS31456.rep * 
* ~ r c t n  Loss ft) * 7.71 * cum volume (acre-f t )  * 3.84 * 14.04 * 0.37 * 
* c & E Loss tft) * 0.02 * cum SA (acres) 7.16 * 6.27 * 2.13 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

@ warning: m e  energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross section. 

This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 252WS7A ( ~ 5 2 )  
REACH: REACH 1 RS: 4.407 

Manning's n values num= 3 
s t a  n v a l  s t a  n Val s t a  n Val 

................................................ 

9404.1 ,044 9947.59 .04910267.62 ,044 

Bank sta:  Lef t  R ight  Coeff Contr. Expan. 
9947.5910267.62 .1 .3 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ft) * 1161.60 ~ l e m e n t  *  eft os : channel ; Ri h t  06 ' 
* Vel Head (ft) * 0.21 * w t . n - v a l .  " 0.044 0.049 8 . 0 4 4 "  
* w.s. Elev (ft) * 1161.40 * Reach Len. (ft) * 1453.00 " 1453.00 * 1453.00 * * c r i t  w.s. (ft) * *  low Area (sq ft) * 111.86 * 355.29 * 3.70 * 
* ~ . ~ . s l o p e ( f t / f t )  *0.014057 * ~ r e a ( s  ft) * 111.86 * 355.29 * 3.70 * " Q To ta l  (cfs) * 1640.00 * Flow (c&) * 268.41 "1370.03 : 1.56 : 
* TO wid th  (ft) * 794.63 * TOP width (ft) * 366.52 ^ 319.71 108.40 
* ve7 Tota l  ( f t /s )  * 3.48 * AV ve l  . ( f t /s )  * 2.40 * 3.86 ; 0.42 * " Max ~ h l  ~ p t h  (ft) * 2.90 * Hy&. ~ e p t h  (ft) * 0.31 * 1.11 0.03 * 
* conv. Total  cfs) * 13832.3 * conv. (cfs) * 2263.9 * 11555.3 * 13.1 : 
" Length Wtd. {ft) * 1453.00 " wetted per. (ft) 366.56 * 319.87 * 108.40 
' Min ch EI (ft) * 1158.50 * shear ( lb/sq ft) * 0.27 * 0.97 * 0.03 " 
* n lpha * 1.10 * stream Power ( l b / f t  s) : 0.64 " 3.76 * 0.01 * 
* F rc tn  Loss ft + 12.78 * cum volume (acre-ft) * 1.69 * 6.52 : 0.23 * 
* c a E Loss $ftj * 0.03 * cum SA (acres) ., .................................................................................................. 

Warning : Oivided flow computed for  t h i s  cross-section. 
warning: A flow s p l i t  was encountered. The program f i r s t  ca lcu la ted the momentum of both channels 

below,the junct ion.  An energy balance was performed across the  junct ion from the stream w i t h  
the highest momentum downstream t o  the sect ion upstream. 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross sect ion.  

This may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 2S2WS7A (A52) 
REACH: REACH 4 RS: 4.292 

INPUT 
Descr ipt ion:  X-section located a t  R i  s ~ o a d .  
s t a t i o n  Elevat ion Data num= 

s t a  Elev s t a  Elev 
38 
s t a  Elev s t a  Elev s t a  Elev 
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Manning's n Values num= 3 
s t a  n Val s t a  n Val s t a  n Val ................................................ 

9689.21 ,044 9978.39 .04910025.78 ,044 

sank s ta :  Le f t  R ight  Lengths: Le f t  channel ~i h t  Coeff Contr. Expan. 
9978.3910025.78 860 871 135 .1 .3 

5~~:,:55:P~,:~EyT~~E~zx1~~~ff~,F~2*~~~***~********~,~***~***~+,**~*+~*~~************************** 
* E.G. Elev (ft) * 1157.75 * ~ l e m e n t  * Lef t  0s : channel : R i  h t  06 : 
* Vel Head (ft) * 0.33 * w t .  n-Val. * 0.044 0.049 8.044 
* W.S. Elev ft) * 1157.42 * Reach Len. (ft) * 860.00 * 871.00 * 835.00 * 
* c r i t  w.s. 2ft) * 1157.38 *  low Area (sq ft) * 106.04 * 82.20 * 53.95 * 

*0.017518 * Area (s ft) * 106.04 * 82.20 * 53.95 * * * Q E.G. To ta l  slope (cfs) (ft'ft) 
e 950.00 * Flow (Js) * 349.16 * 473.54 * 127.29 * 

* TO w id th  (ft) * 355.74 * TOP w id th  ft) * 167.69 * 47.39 * 140.67 
ve? Tota l  (f t /s) * 3.92 * Av Vel .  !ftlsj * 3.29 * 5.76 * 2.36 * * Max chi ~ p t h  (ft * 3.31 " Hy%. Depth (ft * 0.63 ; 1.73 * 0.38 : 

* conv. Tota l  cfsj * 7177.6 * conv. (cfs) * 2638.1 3577.8 : 961.8 
* ~ e n g t h  wtd. lft) * 866.87 * wetted per. (ft) * 167.71 : 47.81 140.67 " 
* Min ch ~l (ft) * 1154.11 * Shear ( lb/sq ft b * 0.69 1.88 0.42 * 

* 1.38 * stream Power (1 /ft s) : 2.28 : 10.83 0.99 * * Alpha 
* ~ r c t n  LOSS (ft) * 7.07 * cum volume (acre-ft) 20.15 50.60 * 5.03 ' 

* 0.05 * cum SA (acres) * 22.36 * 25.66 * 9.17 * 
: * ~ , $ ~ * ~ ~ : : * ~ ~ ~ ~ , < * * * * * * * * * W * * t * * * w * * * * * * * * * * * * * * * * * * * * , , * * , , , < * * * ~ ~ * * * * * * * * ~ ~ * * * * ~ ~ ~ ~ * * * + t * * * * * * * * * * *  

Warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) is .1ess than 
0.7 o r  greater  than 1.4. This  may i n d i c a t e  t he  need fo r  add i t i ona l  cross secflons. 

Warninq: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and prevlous cross sec t ion .  

Th is  may i n d i c a t e  t he  need for  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 2S2WS7A (A521 
REACH: REACH 4 RS: 4.127 

INPUT 
Descr ip t ion :  
s t a t i o n  E levat ion  Data num= 42 

s t a  Elev s t a  Elev s t a  Elev s t a  EleV s t a  EleV 
..................................................................................... 
9630.69 1151.55 9630.87 1151.55 9655.81 1151.72 9689.5 1151.49 9727.77 1151.39 
9739.31 1151.35 9751.57 1150.54 9757.22 1150.12 9774.01 1148.86 9798.83 1147.43 
9829.37 1149.58 9842.6 1150.7 9848.16 1151.15 9849.29 1151.23 9850.03 1151.29 
9853.34 1151.52 9855.13 1151.52 9859.31 1151.16 9863.07 1150.88 9891.25 1148.91 
9904.34 1148 9905.36 1148.11 9908.98 1148 9925.41 1148 9978.16 1148 
9986.75 1148 9989.76 1148 10000 114810000.34 114810021.07 1149.32 
10071.09 1151.9910117.62 1152.0810122.75 1152.0910137.37 1152.1210174.41 1152.18 
10187.42 1152.2110226.07 1152.2810257.22 1152.3510277.73 1152.3810327.02 1152.47 
10329.4 1152.4710336.15 1152.48 

Manning's n values num= 3 
s t a  n v a l  s t a  n Val s t a  n v a l  ................................................ 

9630.69 ,044 9853.34 .04910071.09 .044 

sank s ta :  Le f t  R ight  ~ e n g t h s :  Le f t  channel R i  h t  Coeff  Contr. Expan. 
9853.3410071.09 1220 1247 1920 .1 .3 

~ n e f f e c t i v e   low num= 1 
s t a  L s t a  R Elev Permanent 

9630.69 9853.34 1152.5 F 
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* E.G. Slope (ft/ft) 
* Q Total  (cfs) 
* TO width ft) 
* ve! Tota l  $ft/s) 
* Max Chl Dpth (ft 
* conv. Tota l  (c fs  
* Length wtd. (ft) 
* Min ch E l  (ft) 
* Alpha 
* Frc tn  Loss ft) 
* C & E LOSS lft) ..................... 

l s2ws3U56 .  rep 
* Area (s ft) 
* Flow (C 7 S) A 

* TOP Width (ft) * 
* A V ~ .  v e l .  (ft/s) * 
* Hydr. oepth (ft) * 
* conv. (cfs) * 
* wetted Per. (ft) * 

shear ( lb/sq ft b * 
* stream Power (1 /ft s) : 
9, cum volume (acre-ft) * 
* Cum SA (acres) 

* * * * * * * * *X**** * t * * * *<c****Y*9  

warning: Divided f l ow  computed f o r  t h i s  cross-section. 
Warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross sect ion.  

This,may i n d i c a t e  the  need f o r  addi t iona1,cross sections. 
Note: M u l t l p l e  c r i t i c a l  depths were found a t  t h l s  location. The c r i t i c a l  depth w i t h  the lowest, 
va l i d ,  water 

surface was used. 

CROSS SECTION 

RIVER: 2S2WS7A (A52) 
REACH: REACH 4 RS: 3.891 

INPUT 
Descr ipt ion:  
s t a t i o n   levat ti on oata num= 53 

s t a   lev s t a  s t a  s t a  Elev s t a  Elev . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Manning's n Values num= 3 
s t a  n Val s t a  n Val Sta n v a l  

*********.*************~?**************9<********* 

9421.1 ,044 9943.76 .04910065.64 ,044 

sank sta: Lef t  Right Lengths: L e f t  channel Right Coeff cont r .  Expan 
9943.7610065.64 1505 1534 1475 .1 .3 

warning: Div ided f l o w  computed f o r  t h i s  cross-section. 
warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 

0.7 o r  greater than 1.4. This may ind ica te  the need f o r  add i t iona l  cross sections. 
warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross section. 

This may i n d i c a t e  the  need f o r  add i t i ona l  cross sections. 

CROSS SECTION 
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RIVER: 2S2WS7A (A521 
REACH: REACH 4 RS: 3.601 

~ a n n i n g ' s  n Values num= 3 
s t a  n v a l  s t a  n v a l  s t a  n va l  

******************t***************,**********,t**% 

9371.41 ,044 9909.48 ,04910075.63 ,044 

sank s ta :    eft Right Lengths: Left  channel R i  h t  Coeff COntr. Expan. 
9909.4810075.63 1430 1410 1!40 .1 .3 

~ n e f f e c t i v e  Flow num= 1 
s t a  L s t a  R Elev Permanent 
1017510636.74 1132 F 

CROSS ~* l t * t * * t * t *h t *h* * * * ( r~ i r~ , , * * * * * * * * * i i i i i t *a~~c ,c* * *~* * * * * * * * * * * * * * * * * * * * * * *9<* * * * *+c* * * * * * * * * * * * * * *~ , * * *  SECTION OUTPUT Pro f i l e  #PF 1 

* E.G. Elev (ft) * 1131.21 * Element * Left 0s : channel : R i  h t  OB * 
* ve l  Head (ft) * 0.21 * w t .  n-val. * 0.044 0.049 8.044 i' 
* W.S. Elev (ft) * 1130.99 * Reach Len. (ft) * 1430.00 " 1410.00 * 1340.00 " 
* c r i t  W.S. (ft) * 1130.07 *  low Area (sq ft) * 85.34 * 361.24 : 21.80 : 
" E . G . S l o p e ( f t / f t )  *0.005796 * 85.34 " 361.24 119.77 
* Q Total  (cfs) * 110.83 t1398.79 * 20.38 : 
* TO Width (ft) ° 237.70 * 166.15 * 195.50 
* ve? Total  ( f t / s )  * 1.30 * 3.87 : 0.94 : 
* Max ch l  Dpth (ft) * 0.36 ' 2.17 0.22 

* 1455.7 * 18373.0 ' 267.7 * * conv. Total  (cfs) 
* ~ e n g t h  wtd. (ft) * 237.70 : 166.31 * 99.37 * 
* M i  n ch ~l (ft) * 0.13 0.79 * 0.08 * 
* Alpha 0.17 * 3.04 * 0.07 * 
* Frc tn  Loss ft) 8.67 " 31.03 ' 1.84 * 
* C & E LOSS 8ft) * 10.54 * 14.91 * 3.01 * 
.................................................................................................... 

Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may ind ica te  the need f o r  add i t iona l  cross secfions. 

Warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and prevlous cross sect ion.  

This may ind ica te  the need for  add i t iona l  cross sections. 
Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the lowest, 
va l i d ,  water 

surface was used. 

CROSS SECTION 

RIVER: 2S2WS7A (A521 
REACH: REACH 4 RS: 3.334 

INPUT 
~ e s c r i p t i o n :  
s t a t i o n   levat ti on Data num= 36 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev ................................................................................ 
9571.3 1120.72 9572.61 1120.72 9592.09 1120.73 9622.62 1120.74 9641.41 1120.75 
9672.62 1120.77 9690.73 1120.78 9745.84 1118.36 9750.68 1118 9767.68 1118.69 
9784.57 1119.35 9795.33 1119.75 9822.64 1120.93 9873.4 1119.37 9884.42 1119 
9892.06 1119.43 9922.65 1121.09 9958.13 1119.76 10000 1118.110002.64 1118 
10043.41 1119.9410072.66 1121.2110085.26 1121.2110122.67 1121.2210134.58 1121.21 
10172.67 1121.1810183.89 1121.1610222.68 1121.0810233.21 1121.0510272.68 1120.95 
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Manning's n values num= 3 
s t a  n v a l  Sta n Val s t a  n v a l  

................................................ 

Bank sta: Lef t  ~ i g h t  ~eng ths :  L e f t  channel ~ i g h t  coe f f  contr .  Expan. 
9922.6510072.66 1420 1472 1425 .1 .3 

~ n e f f e c t i v e  Flow num= 1 
s t a  L Sta R Elev Permanent 
9571.3 9822.64 1121.5 F 

warning: Divided f l ow  computed f o r  t h i s  cross-section. 
Warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the current and previous cross section. 

This may ind ica te  the need for add i t iona l  cross sections. 
Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the lowest, 
v a l i d ,  water 

surface was used. 

a 
RIVER: 2S2WS7A (A52) 
REACH: REACH 4 RS: 3.055 

INPUT 
Descr ipt ion:  
s t a t i o n  Elevat ion oata num= 30 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Manning's n values num= 3 
Sta n va l  s t a  n va l  s t a  n Val 

.......................................... 

9571.89 ,044 9891.8 .04910046.41 .044 

Bank sta: Left Right Lengths: L e f t  channel R i  h t  coeff  cont r .  Expan. 
9891.810046.41 1365 1463 1380 .1 . 3  

CROSS SECTION OUTPUT ..................... 
* E.G. Elev (ft) 
* Vel Head (ft) 
* w.s. Elev ft) 
* c r i t  w.s. ift) 
* E.G. Slope (ft/ft) 
* Q Total  (cfs) 
* TO width (ft) 
* ve7 Tota l  (ft /s) 
* Max ch l  ~ p t h  (ft) 
* conv. Total  (cfs) 

P r o f i l e  #PF 1 
* * * * * * r * * * * * * i t l l  

Element 
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area (s ft) 
Flow (CTS) 
Top Width ft) 
nvg. ve l  . i f t / s )  
Hydr. Depth (ft) 
conv. (cfs) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* L e f t  oB : channel ; Right oB ; 
h n nda 
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ls2wS31456.rep 
* Length wtd. (ft) * 1463.00 * wetted Per. (ft) * 140.04 : h 

* Min Ch ~l (ft) * 1106.06 * shear ( lb/sq f t b  * * 0.62 
1.00 * stream power (1 /ft 5) : * 2.05 * * ~l pha 

3 * 11.49 * Cum Volume (acre-ft) * * 15.78 * * F rc tn  Loss (ft ,, 
* 0.00 * cum SA (acres) * 5.75 * * C & E LOSS (ft U 

.................................................................................................. 

Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may ind ica te  the need for add i t iona l  cross sections. 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  current and prevlous cross section. 

This may i n d i c a t e  the need for add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 2S2WS7A (A521 
REACH: REACH 4 RS: 2.778 

,.,., ". 
Descr ipt ion:  
s t a t i o n   levat ti on Data num= 27 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev Sta EleV 
................................................................................. 

9719.24 1097.88 9722.83 1097.9 9767.85 1098.15 9773.01 1098.18 9822.62 1098.35 
9823.18 1098.35 9829.29 1098.34 9873.36 1098.24 9877.4 1098.23 9923.53 1098.21 
9932.17 1098.18 9995.16 1095.36 10000 1095.0410002.91 1094.8310008.63 1094.38 
10038.21 1095.97 10054.7 1096.8610074.04 1097.8610081.74 1097.8710154.67 1095.63 
10158.09 1095.5410203.98 1097.2710212.63 1097.610216.12 1097.7310224.54 1097.95 
10267.36 1097.91 10274.7 1097.89 

Manning's n Values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

* * * * * * * * * * * f * * * * t * * * * * * * * * *UV** * * * *Y* * * * * * * * * * * *  

9719.24 .044 9923.53 .04910224.54 ,044 

sank sta: Lef t  Right coe f f  cont r .  Expan. 
9923.5310224.54 .1 .3 

Inef fec t ive  Flow num= 1 
Sta L Sta R Elev Permanent 

10224.54 10274.7 1099 F 

CROSS SECTION OUTPUT ***ih,~****hh*ht****~q,***~t~**.t****.***<,*~~****+<~~,c**&*****,c****+c************************?~v~* P r o f i l e  #PF 1 
* 1097.35 * Element *  eft 08 : ~ ~ ~ m ~ l  : Right 08 : 
* 0.18 * w t . n - V a l .  A 

v.?. Elev (tt) * 1097.17 * Reach Len. (ft!+, 
^ rnnr -73 r, 7- . . .  Irn 

* 1500.00 : 1 * 
* E.G. Slope (ft/ft) 
* Q Tota l  (cfs) 
* TO width ft) 
* veY Tota l  $ft/s) 
* Max ch l  ~ p t h  (ft 
* conv. Total  (cfs 
* Length Wtd. (ft) 
* Min ch E l  (ft) 
* ~ l p h a  
* Frc tn  LOSS ft) 
* C & E LOSS [ft) ..................... 

~ y % .  Depth (ft 
conv. (cfs) 
wetted Per. (ft) shear ( 7 ' / - -  .=*\ 
stream 'power IID/TT 5 
cum volume (acre-ft) 
cum SA (acres) 

* * * * * * * * * * * * * * * * * * * * * 4  

warning: ~ i v i d e d  f low computed f o r  t h i s  cross-section. 
warning: A f low spli, t  was encountered. The program f i r s t  calculated the momentum o f  both channels 

below the junction. An energy balance was performed across the  lunc t lon  from the stream w i t h  
the highest momentum downstream t o  the sect ion upstream. 

Warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross section. 

This .may ind ica te  the need f o r  add i t iona l  ,cross sections. 
Note: M u l t i p l e  c r i t ~ c a l  depths were found a t  t h i s  location. The c r i t i c a l  depth w i t h  the  lowest, 
v a l i d ,  water 

surface was used. 

CROSS SECTION 

RIVER: 2S2WS7A (A521 
REACH: REACH 3 RS: 2.494 

INPUT 
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lS2WS31A56. rep 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val ............................................. 

sank Sta: Lef t  Right Lengths: L e f t  channel R i  h t  Coeff Contr. Expan. 
9900.0610168.92 1.280 1.351 1945 .I .3 

Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This may ind ica te  the need for add i t iona l  cross secfions. 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and prevlous cross section. 

This may ind ica te  the need f o r  add i t iona l  cross sections 

CROSS SECTION 

RIVER: 252WS7A (A521 
REACH: REACH 3 RS: 2.238 

INPUT 
nes r r i n t i on :  x-sect ion i s  aooroximatelv 600' upstream o f  o c o t i l l o  Road. .... . . 
s t a t i o h  Elevat ion Data num= 34- 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9555.61 1074.05 9584.99 1075.55 9593.33 1075.52 9605.08 1075.51 9644.05 1075.47 
9666.21 1075.46 9694.77 1075.44 9727.33 1075.35 9745.49 1075.3 9788.45 1075.08 
9796.21 1075.04 9834 1074.82 9846.92 1074.75 9858.65 1074.12 9914.81 1071.13 
9956.4 1071.07 9977.1 1071.08 10000 1071.09 10002 1071.11 10013.6 1071.87 

10051.48 1074.3110061.34 1074.3910092.61 1074.6 10101.2 1074.6610103.91 1074.68 
10141.06 107510156.34 1075.1210180.91 1075.3210208.76 1075.5110220.77 1075.59 
10258.83 1075.810260.62 1075.8110261.19 1075.8210300.48 1075.95 

Manning's n Values num= 3 
Sta n Val s t a  n v a l  s t a  n Val ................................................ 

sank Sta: Lef t  Right Lengths: L e f t  channel R i  h t  Coeff  Contr. Expan. 
9846.9210051.48 1205 1211 810 .1 .3 

E!252,?5$ZI2L!!Z,P!Z**,P:!~~:nft,P,Fiiii(~~tCf****iiiii1.**,c*****IIIrt**~~fff fiif+iit*t*%tX-ii****(I*b***st(2*** 

* E.G. Elev ft) $ * 1072.28 * Element * Lef t  0s : channel : Right OB : 
* vel  Head ( t) * 0.36 * w t . n - V a l .  L- 0.049 
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* C r i t  W.S. (ft 
* E.G. Slope (ft/ft) 
* Q Tota l  (cfs) 
* To Width (ft) 
* ve? Total  (ft /s) 
* Max ch l  opth (ft 
* conv. Total  (cfs 
* Length Wtd. (ft) 
* Min ch E l  (ft) 
* ~ l p h a  * Frc tn  LOSS ft 
* C & E Loss tft3 
..................... 

warning: The energy equation could not be balanced w i t h i n  the spec i f ied number o f  i t e r a t i o n s .  The 
program used c r i t i c a l  depth for the water surface and continued on w i t h  the ~ a l c u l a t i o n s .  

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may ind ica te  the need for add i t iona l  cross secfions. 

Warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and prevlous cross section. 

This may ind ica te  the  need for  add i t iona l  cross sections. 
warning: During the standard step i t e r a t i o n s ,  when the assumed water surface was,set equal t o  c r i t i c a l  

depth, the ca lcu la ted water surface came back below c r i t i c a l  depth. This ind icates t h a t  there 
i s  

not  a v a l i d  s u b c r i t i c a l  answer. The program defaulted t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: 252WS7A (A521 
REACH: REACH 3 RS: 2.009 

INPUT 
Descr ipt ion:  X-section i s  approximately 600' downstream o f  o c o t i l l o  Rd. 
s t a t i o n  Elevat ion Data num= 36 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
***.*****h**t******,,*li/r*********U~********************************************** 

9607.48 1065.93 9611.53 1065.95 9626.12 1065.97 9662.02 1066.04 9684.92 1066 
9712.52 1065.97 9743.72 1065.76 9763.01 1065.65 9802.51 1065.27 9813.51 1065.17 
9821.79 1065.09 9857.69 1062.53 9886.85 1060.78 9894.87 1061.16 9920.82 1062.38 
9932.21 1062.93 9967.65 1063.58 9969.4 1063.39 9972.65 1063.06 9979 1062.4 
9995.43 1060.71 9998.38 1060.4 10000 1060.4810014.35 1061.0610065.77 1064.32 

10074.09 1064.32 10116.1 1064.510119.23 1064.510146.55 1064.6210164.38 1064.7 
10166.43 1064.7110209.52 1064.8410216.75 1064.8610254.67 1065.0310267.08 1065.05 
10299.81 1065.09 

Manning's n Values num= 3 
s t a  n V a l  s t a  n Val s t a  n Val 

*************************,1**********,,*********9c* 

sank Sta: Lef t  Right Lengths: Left channel Right coeff Contr. Expan. 
9821.7910065.77 1500 1558 1500 .1 .3 

$~!$~,~~~~r!!,!~~~!I~*~~zf~~*$~~~?***t***~*r**(*~b**1(*~~*iit***rU~Uhiit*~(I*~htII***i)*t*lih*********** 

* E.G. E l e ~  (ft) * 1063.41 * EletIient * Left  0s : channel : Right OB : 
* v e l  Head (ft) * 0.06 * W t .  n-Val. A 0.049 
* W.S. Elev (ft) * 1063.35 * Reach  en. (ft) " 1500.00 * 1558.00 * 1500.00 : 
* c r i t  w.s. (ft) ii *  low Area (sq ft) * * 251.25 * 
* E.G. Slope (ft/ft) *0.002957 * * 251.25 * * 

* 500.00 * * Q Tota l  (cfs) * 
* * 189.16 * 

* T O  width ft) 
* veY Tota l  $ f t / s )  

* 
* 1.99 * * 

* * 1.33 : * Max c h l  ~ p t h  (ft * 
* conv. Tota l  c f s j  * " 9194.4 *r 

189.53 * * Length wtd. tft) * 
u * 0.24 * * Min ch ~l (ft) 

* 
* 0.49 : * 

2.36 * 49.72 (i 

Warning: Divided f l ow  computed f o r  t h i s  cross-section. 
warning: The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). This may ind ica te  the need for  

add i t iona l  cross sections. 
warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 

0.7 or  greater than 1.4. This may ind ica te  the  need for  add i t iona l  cross sections. 
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Warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross section. 

This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 2S2WS7A (A521 
REACH: REACH 3 RS: 1.714 

-... -.. 
Descr ipt ion:  
s t a t i o n  ~ l e v a t i o n  Data num= 22 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9780.38 1053.21 9789.93 1053.22 9815.2 1053.19 9839.98 1053.15 9867.53 1053.01 
9890.03 1052.88 9919.86 1052.76 9940.07 1052.69 9987.35 1048.36 9997.63 1047.78 
10000 1048.0110007.48 1048.6910020.45 1049.8710027.66 1050.5110033.44 1051.01 

10056.07 1052.4110090.14 1052.5310125.14 1052.6210140.14 1052.6810175.84 1052.81 
10190.15 1052.8510226.53 1052.94 

Manning's n values num= 3 
s t a  n Val Sta n Val s t a  n Val ................................................. 

Bank sta: L e f t  Right Lengths: Left  channel ~i h t  Coeff  cont r .  Expan. 
9940.0710056.07 1600 1668 1200 .1 .3 

:!:22*25::::!*:!z!!:**!::2;:*?!:*:************************************************************ 
* E.G. E l e ~  (ft) * 1051.23 +' Element * Lef t  OB : channel * Right OB : 
* v e l  Head (ft) * 0.71 * w t . n - v a l .  2 0.049 ' 
* W.S. Elev (ft) * 1050.52 " Reach Len. (ft) * 1600.00 * 1668.00 * 1600.00 * 
* c r i t  w.s. (ft) * 1050.52  low Area (sq ft) ii " 91.37 * 

* 
* 

* 91.37 : * ~ . ~ . s l o p e ( f t / f t )  :0.031259 * ~ r e a ( s  ft) " Q Tota l  ( c ~ s )  620.00 * Flow (C?S) 1* " 620.00 * 
* TO width (ft) * 63.94 * TOP width (ft) % * 63.94 " 
, ve7 

2 

Total  ( f t /s )  * 6.79 " ~ v g .  ve l .  (ft/s) * * 6.79 " .z 

* Max ch l  opth (ft) * 2.74 * Hydr. Depth (ft) 4 * 1.43 * * 
* conv. Tota l  (cfs) * 3506.8 * conv. (cfs) % * 3506.8 * tr 

* Length Wtd. (ft) * 1662.72 * wetted per. (ft) A * 64.18 * ?z 

* Min Ch El (ft) * 1047.78 * shear ( lb/sq ft) * * 2.78 : * 
* ~l pha 1.00 * Stream Power (1 b / f t  s) * 18.85 * 
* Frctn LOSS (ft) 10.98 * cum volume (acre-ft) a. 2.36 * 43.59 * * 
* c & E LOSS (ft) * 0.19 * cum SA (acres) - 4.36 * 18.54 * & 

,~*****)Y*******+***~,~~~,I*,~**V******~~~*~~*********~<*~~*******~~*~~****~*********~~*~<** 

Warning: The energy equarion could not be balanced w i t h i n  the spec i f i ed  number o f  i t e r a t i o n s .  The 
program used c r i t i c a l  depth f o r  the water surface and continued on w l t h  the  ca lcu la t ions.  

warning: The.ve1ocity head has.changed by more than 0.5 ft (0.15 m). This may i n d i c a t e  the need for  
add i t iona l  cross sections. 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This may ind ica te  the need f o r  add i t iona l  cross sections. 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross sect ion.  

This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 
warning: During the standard step i t e r a t i o n s ,  when the assumed wafer surface was,set equal t o  c r i t i c a l  

depth, the ca lcu la ted water surface came back below c r i t i c a l  depth.   his indicates t h a t  there 
i s  

not a v a l i d  s u b c r i t i c a l  answer. The program defau l ted t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: 2S2WS7A (A521 
REACH: REACH 3 RS: 1.398 
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Manning's n Values num= 3 
s t a  n Val s t a  n v a l  s t a  n v a l  

................................................ 

9485.49 .044 9900.97 .049 10115.8 .044 

sank Sta: Lef t  Right Lengths: Left  channel ~i h t  coeff contr .  Expan. 
9900.97 10115.8 1195 1220 1300 .1 .3 

................................................................................................ 
* E.G. EleV (ft) * 1039.40 * Element * Left 0s : Channel : Right 0s : 
* ve l  Head (ft) * 0.07 * w t . n - V a l .  * 0.044 0.049 
* W.S. Elev ft * 1039.33 * Reach Len. (ft) * 1195.00 * 1220.00 * 1200.00 : 
* c r i t  w.s. tftj * 1038.31 *  low Area (sq ft) * 67.33 * 290.06 * 
* ~ . ~ . s l o p e ( f t / f t )  '0.003180 * ~ r e a  s ft) * 67.33 * 290.06 * 

* 760.00 * Flow tc?s) 
* 

* 107.15 : 652.85 * * Q Tota l  (cfs) 
* 

* 280.06 * Top Wldth ft) * 88.08 1 9 1 . 9 8 "  * * TO width ft) * veP Tota l  t f t / s )  * 2.13 * Av . ve l .  $ft/sj * 1.59 * 2.25 " 
* 

* Max ch l  ~ p t h  (ft * 2.83 * Hy i r .  oepth (ft * 0.76 * 1.51 * * 
* 1900.1 : 11577.0 : I (  * conv. Total  (cfs * 13477.1 * conv. (cfs) * 88.13 192.09 * Length wtd. (ft) * 1218.35 * wetted Per. (ft 

4 

* 1036.50 * Shear ( lb/sq ft * 0.15 * 0.30 * U * Min ch ~l (ft) * 1.04 * Stream power ( l b / f t  s) : 0.24 0.67 : * * Alpha 1.12 * 36.29 * Frctn LOSS ft * 8.42 " cum volume (acre-f t )  * * C & E Loss tftj * 0.06 * cum SA (acres) 2.75 * 13.64 * * 
.................... *************,c***htt,,*************************,<,<****************,**********'c 

Warning: The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). This may ind ica te  the need for  
add i t iona l  cross sections. 

Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may ind ica te  the need for  add i t iona l  cross secfions. 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the current and prevlous cross section. 

This may ind ica te  the need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 2S2WS7A (A521 
REACH: REACH 3 RS: 1.167 

INPUT 
Description: 
Sta t ion Elevat ion Data num= 32 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
................................................................................. 

9839.84 1031.36 9849.96 1031.3 9873.03 1031.76 9902.23 1032.44 9935.47 1032.45 
9970.17 1029.89 9980.84 1028.82 10000 1026.8210001.77 1026.6510002.76 1026.54 
10002.9 1026.5510052.82 1031.8710054.93 1032.0810055.93 1032.19 10059.6 1032.44 

10071.31 1032.4910108.29 1032.6810116.68 1032.7110159.13 1032.9610179.08 1033.01 
10209.98 1033.1110241.48 1033.1410260.83 1033.1610303.88 1033.1410311.68 1033.14 
10346.04 1033.0310362.53 1032.9710366.28 1032.9710413.38 1032.8810428.67 1032.83 
10464.23 1032.7210491.07 1032.68 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n v a l  

* * * * * t * * * * * * * * * * * * * * * * * * * * * t t * * * * t t t U * * * * * * Y < *  

9839.84 .0449935.47 .04910059.6 .044 

sank s ta :  Lef t  R i  h t  Lengths: Lef t  Channel ~i h t  coeff contr .  Expan. 
9935.47 10058.6 1500 1562 1!10 .1 .3 

$~R:*::FH:$,:!$:!T~~!~:~~~:*I~!$~~*~~*~~*~~~*.~*********~,,**~**~*~~~***~~*****~***~****~**~***** 
* E.G. EleV (ft) * 1030.92 * ~ l e m e n t  *  eft 0s : channel : Right OB : 

v e l  Head (ft) * 0.65 * w t . n - v a l .  * 0.049 

* W . S .  EleV ft * 1030.27 * Reach Len. (ft) * 1500.00 * 1562.00 * 1510.00 : 
* c r i t  w.s. tft3 * 1030.02 *  low Area (sq ft) * * 133.08 : 

* * 133.08 * E.G. slope (ft/ft) *0.020461 * Area (s ft) 
* 

* * 860.00 " * * Q Tota l  ( c ~ s )  * 860.00 * F ~ O W  (C?S) %r * 72.80 " tr * TO width ft) * 72.80 * TOP width ft) * * 6.46 * 
* vey Tota l  t f t /s )  * 6.46 * Av . ve l  . t f t /s)  * * 1.83 * ii 

* 
* Max c h l  ~ p t h  (ft * 3.73 * Hy i r .  oepth (ft) * * 6012.3 * t( * conv. Total (cfs 3 * 6012.3 * Conv. (cfs) 
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* Length wtd. (ft) * 1561.91 * wetted per. (ft) * 73.19 * * 
*  in Ch ~l (ft) : 1026.54 * shear ( lb/sq ft b * " 2.32 * * 
* ~ l p h a  1.00 * stream power (1 /ft 5) : 15.01 * * 
* Frc tn  LOSS * 8.48 * cum volume (acre-ft) 0.20 * 30.36 * @ * C & E Loss $g{ * 

* 0.17 * cum SA (acres) 1.54 * 9.94 * ii 
...................................................................................... 

Warning: The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). This may ind ica te  the need for  
add i t iona l  cross sections. 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater  than 1.4. This  may ind ica te  the need f o r  add i t iona l  cross sections. 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross section. 

This may i n d i c a t e  the need f o r  add i t iona l  cross sect ions.  

CROSS SECTION 

RIVER: 2S2WS7A (A52) 
REACH: REACH 3 RS: 0.871 

INPUT 
Descr iot ion:  
s t a t i o n   levati ti on Data 

s t a  Elev s t a  
************************I 

num= 45 
 lev s t a  

It************** 

1022.88 9735.91 
1022.83 9868.15 
1021.65 9954.72 
1019.610071.61 
1022.9910204.34 
1023.7810306.87 
1023.9310437.32 
1023.5 10559.1 
1023.61 10670.3 

Manning's n Values num= 3 
s t a  n Val s t a  n v a l  s t a  n Val 

i * Y l * * * * * f f * l * * * * * * * * * * * * * * * * * * * h h * * * * * * * * *  

9682.2 ,044 9941.79 .04910155.53 .044 

sank s ta :  Lef t  Right ~ e n g t h s :  Lef t  channel ~ i g h t  Coeff contr .  Expan. 
9941.7910155.53 1450 1514 1425 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
* * * * * * * * . * , , * * * * t l l * * ~ ~ * * * * * * C t * * * ~ ~ ~ * * * * * * * * ~ ~ ~ ~ 9 ~ ~ * ~ 9 ~ * ~ ~ * ~ ~ * * * * * * * ~ * ~ ~ ~ * ~ * * ~ * * * * * * * * * * * * *  

* E.G. Elev (ft) * 1022.27 * Element * Left  OB * channel : Right os : 
* ve l  Head (ft) * 0.10 " W t .  n-Val. * 0.044 0.049 
* w.5. Elev (ft) * 1022.18 * Reach  en. (ft) * 1450.00 " 1514.00 * 1425.00 * 
* c r i t  W.S. (ft) u " Flow Area (sq ft) " 5.95 * 397.86 * * 
* ~ . ~ . s l o p e ( f t / f t )  *0.002689 * A r e a ( s  ft) * 5.95 * 397.86 * t 

* Q Tota l  (cfs) * 990.00 * Flow (c?s) * 2.69: 987.31 * d 

* TO Width (ft) * 245.76 * Top Width (ft) * 45.39 200.36 * 
* ve'; Tota l  (ft /s) * 2.45 * Av . Vel . ( f t /s )  * 0.45 * 2.48 * * 
* Max Chl ~ p t h  (ft * 3.79 * HY%. ~ e p t h  (ft) * 0.13 " 1.99 * 

conv. Total  (c fs  j * 19090.7 conv. (cfs) * 51.8 '19038.9 & 

* Length wtd. (ft) * 1513.92 * wetted per. (ft) * 45.40 * 200.70 * ii 

* Min ch ~l (ft) * 1018.39 * shear ( lb/sq ft) * 0.02 * 0.33 * (r 

* Alpha * 1.02 * stream power ( l b / f t  s) : 0.01 : 0.83 ; * 
* Frc tn  LOSS (ft * 10.22 * Cum Volume (acre-f t )  * 0.10 20.84 * 
* C & E Loss (ft * 0.07 * Cum SA (acres) 0.76 * 5.04 * * 
Y * * * * * * * * ~ * * * * * * * * + * ~ ~ * * * * * * * * * ( V V * * ~ , I , I , ~ * * * * * * * ~ * ~ * * * * * * * * ~ < * * * * * ~ * * * * * * * * * * * * * * * * * * * ~ ~ * * ~ ~ * * * * ~ ~ * *  

warning: The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). This may i n d i c a t e  the need f o r  
add i t iona l  cross sections. 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s , l e s s  than 
0.7 o r  greater than 1.4. This may ind ica te  the need f o r  add i t iona l  cross sections. 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross sect ion.  

This may ind ica te  the need f o r  add i t iona l  cross sect ions.  

CROSS SECTION 

RIVER: 2S2WS7A (A521 
REACH: REACH 3 RS: 0.584 

INPUT 
Descr ipt ion:  
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s t a t i o n   levat ti on Data num= 18 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev ................................................................................. 
9883.12 1012.47 9901.88 1012.43 9925.71 1012.45 9972.32 1009.64 9987.76 1008.06 
9990.71 1007.78 9998.68 1008.12 10000 1008.1710007.65 1008.510045.37 1011.86 

10049.71 1012.2310055.08 1012.5910059.15 1012.610106.33 1012.710125.35 1012.7 
10157.59 1012.7110191.54 1012.6610208.85 1012.62 

Manning's 'n values num= 3 
s t a  n Val s t a  n v a l  s t a  n Val 

*****fY*********t*********t*****"r**********,,****** 

9883.12 ,044 9925.71 .04910055.08 .044 

sank s ta :  Le f t  R igh t  Coef f  Contr. Expan. 
9925.7110055.08 .1 .3 

~ ~ $ ~ : * : ~ ~ : : ~ ~ * $ ~ ~ ~ ~ ~ * * ~ I ; : ~ ~ * ~ ~ , F * ~ * * , , * * * * * * * * * * * * * * * * * * * * * , , * * * * * * * * * * * * , , * * * , , ~ ~ * * * * * * * * * * * * * * ~ ~ Y ~ ~ ~  

* E.G. Elev (ft) * 1011.97 * Element t 
* Lef t  OB : channel ; ~ i g h t  OB 

* 0.84 * w t .  n-val .  * v e l  Head (ft) 0.049 
* W.S. E lev ft) * 1011.13 * Reach Len. (ft) * 1605.00 * 1605.00 * 1605.00 : 
* c r i t  w.s. 2ft) * 1011.12 *  low Area (sq ft) * * 152.57 * 

* * 152.57 * * ~ . ~ . s l o p e ( f t / f t )  *0.028921 ' A r e a  s ft) 
* 

* 1120.00 * Flow fC$S) ii " 1120.00 * * * Q To ta l  (cfs) ir * 89.57 : * 
* TO w id th  ft) * 89.57 * TOP Wldth ft) * * 7.34 * vey T o t a l  2f t /s)  * 7.34 Av . v e l  . 5ftlsj t * 1 . 7 0 "  

* 
* Max c h l  opth (ft * 3.35 * Hy i r .  Depth (ft .k * * 6585.9 ' * conv. To ta l  cfsj * 6585.9 Conv. (cfs) 

* 
* 89.84 * * Length wtd. Eft) * 1605.00 * wetted per.  (ft 

* 
* 3.07 ' * * Min ch ~l (ft) * 1007.78 * Shear ( lb/sq ft * 22.51 " * 

* Alpha * 1.00 * Stream power (1 * 11.28 * r FrCtn LOSS ft) * 8.33 * Cum volume (acre-ft) 
C & E LOSS ift) 

* 
0 22 * cum SA (acres) * * 

****,,*l*******"************,<,,***~***U*,,***"<**,~**~****************~~~~****~~************************ 

warning: ~ h e . v e l o c i t y  head has,changed by more than 0.5 ft (0.15 m). Th is  may i n d i c a t e  t h e  need fo r  
add1 t i o n a l  cross sect ions.  

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sect ion.  

Th i s  mav i n d i c a t e  t h e  need f o r  add i t i ona l  cross sec t ions .  

CROSS SECTION 

RIVER: 2S2WS7A (A52) 
REACH: REACH 2 RS: 0.280 

Manning's n Values num= 3 
s t a  . n Val s t a  n v a l  s t a  n v a l  ................................................. 

9689.52 .044 9899.8 .04910104.7 .044 

Bank s t a :  Le f t  R igh t  ~ e n g t h s :    eft channel R igh t  coef f  Contr .  Expan 
9899.8 10104.7 40 37 40 .1 .3 

CROSS ..................................................................................................... SECTION OUTPUT P r o f i l e  #PF 1 

* E.G. Elev (ft) * 1003.42 * ~ l e m e n t  * Le f t  OB : channel ; Right  OB ; 
* v e l  Head (ft) * 0.11 * W t .  n-Val. 

* 0.049 

* W.S. Elev (ft) * 1003.30 * Reach Len. (ft) * 40.00 * 37.00 : 40.00 : 
t *  low Area (sq ft) /i * 459.46 * * 459.46 ' * 

* 1250.00 * * 
f " 176.81 ' 1( 

* '' 2.72 * 
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1~2ws3LA56.rep + 

* Max ~ h l  ~ p t h  (ft) * 3.93 * Hydr. Depth (ft) * 2.60 * 
* conv. Tota l  (cfs) * 26309.2 * conv. (cfs) * * 26309.2 * * 

* 37.00 * wetted per. (ft) * * 177.07 * * 
* 999.37 * shear ( lb/sq ft) * * 0.37 * * 
* 1.00 * stream Power ( l b / f t  sf : * 0 . 9 9 :  * 

* Frc tn  Loss (ft) * 0.10 * cum volume (acre-ft) * * 18.47 0.00 * 
* c & E LOSS (ft) * 0.00 * cum sA (acres) * 0.15 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

CROSS SECTION 

RIVER: 2S2WS7A (A52) 
REACH: REACH 2 RS: 0.273 

INPUT 
Descr ipt ion:  
s t a t i o n  Elevat ion Data 

s t a  Elev s t a  
. . . . . . . . . . . . . . . . . . . . . . . . . .  

9689.52 1005.12 9711.9 
9804.87 1005.15 9847.23 
9972.66 999.39 9981.53 
10010.4 999.4510015.75 

10026.02 999.5310028.04 
10089.33 1002.98 10104.7 
10214.59 1003.95 10254.7 

10354.7 1005.0610364.32 

num= 39 
n lev s t a  

if************** 
n lev s t a  **************** Elev s t a  ****************. 

Manning's n Values num= 3 
s t a  n Val s t a  n v a l  s t a  n va l  

................................................... 

9689.52 .044 9899.8 ,049 10104.7 ,044 

sank sta: L e f t  Right Coeff  Contr. Expan. 
9899.8 10104.7 .1 .3 

$:!::*::$~$!!*!!I!!I**!::~::*f!5*:*****************,c,,************~******,,**~c*****,;************ 
* E.G. Elev (ft) * 1003.32 * Element * Lef t  0s : channel : Right 0% : 
* v e l  Head (ft) * 0.15 * w t .  n-Val. * 0.049 
* w.q.  lev (ft) * 1003.17 " Reach Len. (ft) * 1441.00 * 1441.00 : 1441.00 * 
* c n t  w.5. (ft) * 1001.50 *  low Area (sq ft) * * 435.87 * 
* ~ . ~ . s l o p e ( f t / f t )  *0.003048 " ~ r e a ( s  ft) * * 435.87 * * 
* Q To ta l  ( c ~ s )  * 1350.00 * Flow ( 4 s )  * " 1350.00 * * 
* TO Width (ft) * 172.97 * TOP width (ft) * * 172.97 *' 
* vel; 

* 
Total  ( f t /s )  * 3.10 * AV v e l  . ( f t / s  * 3.10 * * 

* Max chi opth (ft) * 3.80 * Hyir. oepth (ft3 i * 2.52 : * 
* conv. Total  (cfs) * 24451.8 * conv. (cfs) * 24451.8 * 
* Length Wtd. (ft) * 1441.00 * Wetted Per. (ft) tr * 173.23 * * 
* Min ch ~l (ft) * 999.37 * shear ( lb/sq ft) t * 0.48 * * 
a Alpha * 1.00 * Stream Power ( l b / f t  s) : * 1.48 ; * 
* Frc tn  LOSS (ft 3 * 6.29 * cum volume (acre-ft) * 18.09 0.00 * 
* c & E LOSS (ft * 0.04 * cum SA (acres) * * * 
* * * * * * * * * * * * * * * * * * * *VV* , , * * * * * * * * *~* (L* * * * * * * * ,<* * * * * * * * *~* * * * * * * * * * * * * * * * * * * * * * * *~~*~=** * * * * * * * * *  

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross sect ion.  

This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 1SZWS31 (A56) 
REACH: REACH 1 RS: 4.185 

INPUT 
Descr ipt ion:  L i m i t  of Sudy. 
s t a t i o n  Elevat ion Data num= 37 

s t a  Elev s t a  Elev Sta 
.............................. 

 lev Sta 
***********sf***% 
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 lev s t a  
I*************t*i 

1048.88 9772.42 
1048.24 9885.09 
1046.35 9935.36 
1046.7210008.71 
1048.09 10079.7 
1048.5710192.55 
1048.6310272.17 



~ a n n i n g ' s  n  values num= 3 
s t a  n v a l  s t a  n v a l  s t a  n  v a l  

... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9672.09 .05 9875.35 .04310041.21 .05 

sank s ta :  Le f t  Right  Lengths: L e f t  channel u i g h t  coeff con t r .  Expan. 
9875.3510041.21 1550 1452 1400 .1 .3 

Warning: The energy equation could not  be balanced w i t h i n  t he  spec i f ied  number o f  i t e r a t i o n s .  The 
program selected t h e  water surface t h a t  had the  l e a s t  amount o f  e r r o r  between computed and 
assumed values. 

Warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 
0.7 o r  greater  than 1.4. This  may i n d i c a t e  t he  need for  add i t i ona l  cross sect ions.  

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and prevlous cross sec t ion .  

This may i n d i c a t e  t he  need f o r  add i t i ona l  cross sect ions.  
Warning: During the  standard s tep i t e r a t i o n s ,  when the  assumed wafer surface was sef equal t o  c r i t i c a l  

depth, the  ca l cu la ted  water surface came back below c r l t l c a l  depth. This indicates t h a t  t he re  
i s  

no t  a v a l i d  s u b c r i t i c a l  answer. The program defaulted t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: 152WS31 (A561 
REACH: REACH 1 RS: 3.910 

INPUT 
Descr ipt ion:  
s t a t i o n  Elevat ion Data 

s t a  Elev s t a  
********Wl**h*l********hh 

9073.49 1049.91 9087.65 
9158.72 1049.06 9164 
9234.71 1048.57 9239.58 
9309.94 1046.68 9340.77 
9411.49 1045.92 9442.99 
9514.06 1044.49 9517.55 
9581.96 1042.96 9585.13 
9656.2 1041.8 9658.98 
9729.69 1040.73 9732.09 
9802.45 1040.17 9804.47 
9871.11 1039.72 9872.81 
9940.47 1038.96 9941.83 
10000.3 1037.2810047.89 
10114.67 1036.3910124.23 
10224.58 1040.210224.62 
10294.99 1040.5910295.38 
10366.09 1040.9910366.83 
10437.89 1041.4910472.16 
10542.87 1042.0410576.46 
10646.83 1042.2410648.94 
10719.65 1042.3910722.13 

num= 104 
~l ev s t a  Elev s t a  

................................. 

Manning's n  Values num= 3 
s t a  n  Val s t a  n  Val s t a  n  Val 

................................................... 

9073.49 .05 9906.47 ,04310224.58 .05 
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Elev s t a  Elev .......................... 
1049.2 9128.64 1049.06 
1048.49 9229.79 1048.58 
1046.75 9305.42 1046.62 
1046.24 9380.3 1046.25 
1045.47 9482.2 1045.14 
1044.23 9552.91 1043.41 
1042.73 9623.62 1042.16 
1041.65 9727.27 1040.75 
1040.22 9800.4 1040.21 
1039.75 9869.4 1039.73 
1039.11 9939.1 1038.97 
1038.66 10000 1037.29 
1036.3510082.92 1036.32 
1037.7210171.66 1038.44 
1040.210260.03 1040.42 
1040.7710365.36 1040.99 
1041.47 10436.8 1041.48 
1041.910508.95 1041.91 
1042.1310613.58 1042.2 
1042.32 10717.2 1042.39 
1042.53 



152Ws314156. rep 
sank sta: Lef t  Right Lengths: Lef t  channel ~i h t  coeff cont r .  Expan. 

9906.4710224.58 1180 1277 1330 .I .3 

* E.G. Elev (ft) * 1038.31 * Element * Left  0s : Channel : Right OB : 
* v e l  Head (ft) * 0.11 * w t . n - v a l .  * 0.043 

* W.S. Elev (ft) * 1038.21 * Reach Len. (ft) * 1180.00 * 1277.00 " 1230.00 : 
* c r i t  W.S. (ft) * 1037.52 *  low Area (sq ft) * * 249.89 * 

* " 249.89 * * E.G. slope (ft/ft) :0.004170 * Area (s ft) 
* 

650.00 * Flow (C?S) * * 650.00 * * Q Tota l  (cfs) 
* 

* 198.50 * TOP width (ft) .* * 198.50 * 9 
* T O  width (ft) 

v e l .  ( f t /s  * 2.60 * * ve? Total  (ft/s) * 2.60 * 1.89 : i 3 r .  Depth (ft 

* 
* 1.26 * * Max ch l  opth (ft) 

* 
* 10065.3 * conv. (cfs) * 10065.3 * * conv. Total  

* 
* 1277.00 * wetted Per. (ft) * 198.57 * * 
* 1036.32 * Shear ( lb/sq ft) * * 0.33 * * 
* 1.00 * s t r e a m ~ o w e r ( l b / f t s ) :  * 0.85 * Alpha 

* 
* ~ r c t n  LOSS (ft * 5.69 * cum volume (acre-ft) ,< 0.01 * 18.65 0.84 : 
* c & E LOSS (ft * 0.01 * cum SA (acres) 0.05 * 5.13 * 
.......................................................................................... 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This may ind ica te  the need for  add i t iona l  cross secyions. 

Warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  current and prevlous cross sect ion.  

This may i n d i c a t e  the need for  add i t iona l  cross sections. 

CROSS SECTION 

Manning's n Values num= 3 
s t a  n Val s t a  n Val s t a  n Val ................................................ 

9022.64 .05 9929.02 .04310081.89 .05 

Bank Sta: Left Right c o e f f  cont r .  Expan. 
9929.0210081.89 .1 . 3  

:::::*::$:;::*:!::!:**g;:Ei:*$::*:**********************************************,<************* 
* E.G. Jft) * 1032.61 * ~ l e m e n t  * Lef t  OB : channel ; Right OB : 
* v e l  Head ( t) * 0.20 * w t . n - V a l .  * 0.050 0.043 
* w.s. Elev (ft) * 1032.41 * Reach Len. (ft) * 1552.00 * 1552.00 * 1552.00 * 

* 1031.38 *   low Area (sq ft) * 0.25 * 289.68 * * c r i t  W.S. (ft) 
* ~ . ~ . s l o p e ( f t / f t )  *0.004649 * ~ r e a  ft) * 0.25 ' 289.68 * 

* 1050.00 * Flow l:?S) 

* 
* 0.08 '1049.92 * * Q Tota l  (cfs) 

* 
155.62 * ~ o p w l d t h  ft) * 3.95 : 151.67 * * TO width (ft) * 3.62 * Av ve l  . [ft/s) 

* 
* 0.32 3.62 * ve? Total  (ft /s) * 3.52 * Hy%. ~ e p t h  (ft) 

* 
* 0.06 * 1.91 : * Max ch l  opth (ft 

* 
* 15399.2 * Conv. (cfs) * 1.2 * 15398.0 * conv. Total  (cfs 

* 
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* Length Wtd. (ft) * 1552.00 * Wetted 3.95 * 151.84 * * 
* Min ch ~l (ft) * 1028.89 * shear (lb/sq ft * 0.02 * 0.55 * * 

1.00 * stream 0 .01  : 2.01 : * Alpha 
* 

* 7.14 * cum volume (acre-ft) * 0.00 * 10.74 0.84 : * 0.01 * Cum SA (acres) 

warning: The energy l oss  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross sect ion.  

Th is  may i n d i c a t e  the  need f o r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 1S2WS31 (A561 
REACH: REACH 2 US: 3.374 

. . 
Descr ipt ion:  
s t a t i o n  Elevat ion Data 

s t a  Elev s t a  
**hY*t**U********t*tt***l<* 

9143.23 1030.55 9153.02 
9224.72 1031.04 9248.01 
9309.42 1031.32 9332.26 
9403.96 1031.55 9426.58 
9475.65 1031.48 9493.66 
9555.07 1031.44 9583.19 
9654.89 1031.54 9677.9 
9739.31 1031.73 9762.43 
9834.12 1030.48 9862.13 
9924.23 1026.06 9942.56 

10000 1019.9610007.86 
10083.99 1025.6610109.05 
10133.78 1025.1110136.39 
10187.77 1024.7310225.59 
10296.39 1027.9110311.28 

10378.7 1029.1510402.59 
10453.49 1030.2410473.39 
10513.52 1030.8210544.19 
10614.99 1031.210648.35 
10715.76 1031.6610721.19 
10791.99 1032.0910801.73 
10876.27 1032.0810898.19 

num= 107 
Elev s t a  ****************: Elev s t a  

kt(************** 
Elev s t a  **************** 

Manning's n values num= 3 
Sta n Val s t a  n Val s t a  n Val 

* * t fB* * *X* * *Y* * * * * * * * * * * , ,U* * t * * * * * * ,~ * * * * * * * * * * * *  

sank s ta :  Lef t  Right  Lengths: Lef t  Channel ~i h t  coeff  con t r .  Expan. 
9924.2310048.59 1850 1920 1820 .1 .3 

~ n e f f e c t i v e  Flow num= 1 
s t a  L s t a  R Elev Permanent 
1010910898.19 1028 F 

Warning: Divided f l ow  computed for  t h i s  cross-section. 
Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 

0.7 o r  greater than 1.4. Th is  may ind i ca te  the  need f o r  add i t iona l  cross secfions. 
Warning: The energy l oss  was greater than 1.0 ft (0.3 m). between the  cur rent  and prevlous cross sect ion.  
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This may ind ica te  the need for add i t iona l  cross sections. 
Note: ~ u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the  lowest, 
va l i d ,  water 

surface was used. 

CROSS SECTION 

RIVER: 1S2WS31 (A56) 
REACH: REACH 2 RS: 3.011 

INPUT 
Descr ipt ion:  
s t a t i o n  Elevat ion Data num= 42 

Sta Elev s t a  Elev s t a  Elev Sta Elev s t a  Elev 
................................................................................. 

9797.36 1020.91 9801.61 1020.95 9803.83 1020.88 9838.66 1020.17 9850.75 1019.97 
9860.25 1019.82 9875.71 1019.64 9905.27 1018.95 9912.76 1018.75 9920.57 1018.06 
9963.28 1015.85 9988.17 1012.64 9989.95 1012.63 10000 1012.63 10005.4 1012.64 

10010.55 1012.5910047.75 1016.1310059.69 1017.2510063.42 1017.5310071.31 1017.53 
10101.97 1017.5310114.06 1017.610141.88 1017.82 10167.8 1017.9910179.07 1018.09 
10207.63 1018.3510217.61 1018.4410221.55 1018.4910256.16 1018.91 10275.3 1019.16 
10285.53 1019.2810294.71 1019.410329.04 1019.810333.26 1019.8510343.95 1019.96 
10371.81 1020.2710382.79 1020.410388.66 1020.4610410.35 1020.7110436.53 1020.95 
10448.9 1021.0810480.28 1021.41 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

***vl**t**********t,?******~*********~,:*~~******* 

9797.36 .05 9920.57 .04310059.69 .05 

Bank Sta: Lef t  Right Coeff cont r .  Expan. 
9920.5710059.69 .1 .3 

5!22:,25$1:22*:!1:!1**:::1ik*zz5*:******************,,********************,<******************** 
* E.G. Elev (ft) * 1018.31 * Element * Lef t  OB : channel * R i  h t  OB : 
* ve l  Head (ft) * 0.25 * w t .  n-val .  * 0.043 " 8.050 
* W.S. Elev (ft) * 1018.06 * Reach Len. (ft) * 1785.00 " 1785.00 " 1785.00 * 
* c r i t  W.S.  (ft) * *  low Area (sq ft) * " 418.33 f, 43.46 * 
* E.G. slope (ft/ft) "0.003172 * Area (s ft) * 0.00 * 418.33 * 43.46 * 
* Q Tota l  (cfs) * 1730.00 " Flow (C?S) * 1 6 9 2 . 3 0  ' 37.70 * 
* TO width ft) 255.67 ' TOP width (ft) * 0.05 : 139.12 * 116.50 * 
* Ve? Total  $ f t /s )  * 3.75 ve l  . ( f t /s )  4.05 * 0.87 * 
* Max chi ~ p t h  (ft 5.47 : iy!r. oepth (ft) * 3.01 * 0.37 : 
* conv. Total  (cfs * 30715.9 * conv. (cfs) ., *30046.6 " 669.3 
* Length wtd. (ft) * 1785.00 * wetted per. (ft) * * 139.60 " 116.51 * 
* Min ch ~l (ft) * 1012.59 * shear ( lb/sq ft) * * 0.59 " 0.07 * 
* Alpha * 1.14 * stream power ( l b / f t  s) : * 2.40 ' 0.06 2 
* Frc tn  LOSS (ft) * 7.37 * Cum volume (acre-f t )  * 0.00 : 20.90 : 0.89 
* c & E LOSS (ft) * 0.01 * cum sA (acres) ..................................................................................................... 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross sect ion.  

This may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 1521531 (A561 
REACH: REACH 3 RS: 2.673 

INPUT 
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Manning's n values num= 3 
s t a  n v a l  s t a  n v a l  s t a  n Val ................................................ 

9141.29 .05 9799.12 .04310173.97 .05 

sank Sta: Lef t  Right Lengths: Left  Channel R i  h t  coe f f  contr .  Expan. 
9799.1210173.97 1550 1509 1820 .1 .3 

................................................................................................... 
* E.G. Elev ft) f * 1010.93 * ~ l e m e n t  *  eft OB : Channel : Right OB : 

* 0.36 * W t .  n-Val . ic v e l  Head ( t) t 0.043 
* W.S. Elev (ft) + 1010.57 * Reach Len. (ft) * 1550.00 * 1509.00 * 1620.00 : * *  low Area (sq ft) * * 601.92 * * c r i t  W.S. (ft) * * 601.92 ' * ~ . ~ . s l o p e ( f t / f t )  * 

* * 2900.00 * ii * Q Tota l  (cfs) /i * 214.65 * * * TO width ft) * * 4.82 * * veY Total  !ft/s) 
* 

* * 2.80 * * Max ch l  ~ p t h  (ft) 
* 

* 41323.5 * * conv. Total cfs) e * 214.96 * * Length Wtd. !ft) * 1509.00 * Wetted per. (ft) * * 0.86 * -* 

* Min ch ~l (ft) 1005.14 * shear ( lb/sq f tb 
* 1.00 * stream power (1 /ft s) : * 4.15 * * * Alpha 

* Frctn Loss * 6.99 '? Cum Volume (acre-ft) * * 41.65 : 0.00 : 
* c , E LOSS [::{ * 0.00 * cum SA (acres) * 7.04 ,,****,,*** ***** ***U*****************,<******,,*,~*****************~~****~~~t*******~~i~********~~**~~**'r** 

warning: The energy 1oss.was greater than 1.0 ft (0.3 m). between the current and previous cross section. 

This may ind ica te  the need for  add i t iona l  cross sections. 

CROSS SECTION 
a 

RIVER: ls2wS31 (A561 
REACH: REACH 3 RS: 2.388 

TNPIIT . . 
~ e s c r i p t i o n :  
s t a t i o n  Elevat ion Data num= 29 

s t a  Elev s t a  EleV s t a  Elev s t a  Elev s t a  Elev ................................................................................ 
9673.39 1006.39 9679.9 1006.37 9685.58 1006.37 9715.34 1006.29 9749.41 1006.18 
9750.77 1006.19 9751.96 1006.23 9753.01 1006.25 9786.21 1006.75 9818.34 1005.81 
9821.64 1005.8 9825.43 1005.8 9857.08 1006.02 9884.71 1004.81 9892.52 1004.55 
9905.6 1003.62 9942.3 1000.77 10000 999.4610010.84 999.2110043.43 998.51 

10052.79 999.3710105.13 1004.310129.52 1005.4610140.57 1005.8610150.22 1005.81 
10158.72 1005.7810176.01 1005.7110198.71 1005.3810205.54 1005.28 

Manning's n values num= 3 
s t a  n va l  s t a  n Val s t a  n Val 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9673.39 .05 9857.08 .04310140.57 .05 

sank sta:  Lef t  Right Coeff Contr. Expan. 
9857.0810140.57 .1 .3 

.................................................................................................. 
* E.G. Elev ft) f * 1003.95 * ~ l e m e n t  * u Lef t  0s : channel : ~ i g h t  06 : 

* 0.36 * w t . n - v a l .  * v e l  Head ( t) 0.043 
* W.S. Elev ft * 1003.59 * Reach Len. (ft) * 1468.00 * 1468.00 * 1468.00 : 
* c r i t  w.5. [ft{ * 1002.16 *  low Area (sq ft) * * 589.30 : 

t * 589.30 * E.G. slope (ft/ft) *0.004357 
* 

* 2840.00 : % $ ? S T )  t * 2840.00 * * * Q Total  (cfs) fr * 191.51 * 
* TOP Width (ft) * 191.51 * Top Wldth (ft) 

* 
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Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cur rent  and previous cross sect ion.  

Th is  may i n d i c a t e  the  need for  add i t i ona l  cross sections. 

CROSS SECTION 
<. 

RIVER: 1S2WS31 (A56) 
REACH: REACH 4 RS: 2.110 

INPUT 
Descr ipt ion:  
s t a t i o n  E levat ion  ~ a t a  num= 38 

s t a  Elev s t a  Elev s t a  Elev Sta Elev s t a  Elev 
................................................................................ 

Manning's n Values num= 3 
s t a  n Val s t a  n v a l  s t a  n Val 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9734.17 .05 9914.07 .04310093.97 .05 

Bank Sta: L e f t  Right  Lengths: L e f t  channel Right  c o e f f  Contr. Expan. 
9914.0710093.97 1015 1040 1045 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
.................................................................................................... 

* E.G. E l e ~  ft) F * 996.99 * ~ l e m e n t  " L e f t  0s * channel ' Ri h t  os : 
* ve l  Head ( t) * 0.55 * w t .  n-Val. * * 0.043 8.050 
* w.5. Elev (ft) * 996.45 " Reach Len. (ft) * 1015.00 * 1040.00 * 1045.00 * " c r i t  w.S. (ft) * *  low ~ r e a  (sq ft) 9 * 657.87 * 0.02 * 
: ~ . ~ . ~ l o p e ( f t / f t )  '0.005021 * ~ r e a ( s  ft) + * 657.87 * 0.02 * 

Q Tota l  (cfs) 3900.00 * Flow ( ~ 7 s )  * *3900.00 * 0.00 " 
* TO w id th  (ft) 176.21 * TOP width (ft) * * 173.84 * 2.37 * . 

vey ~ o t a l  (f t /s) ve l .  ( f t /s )  e * 5.93 * 0.09 * :::: : Kir. Depth (ft) * Max Chl Dpth (ft) * * 3.78 * 0.01 ' 
* conv. Total  (cfs) * 55038.4 * conv. (cfs) A * 55038.4 i' 0.0 ; 
* Length Wtd. (ft) * 1040.00 * wetted Per. (ft) it * 174.64 * 2.37 
* Min ch ~l (ft) * 989.11 * shear ( lb/sq ft) * * 1.18 * 0.00 * 
* Alpha * 1.00 * stream power (1 b / f t  s) : * 7.00 * 0.00 * " Frc tn  Loss (ft * 5.11 " Cum Volume (acre-ft) 0.06 * 45.36 * 0.00 * 
* c & E Loss (ftj * 0.01 * cum SA (acres) * * 3.80 * 0.03 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cur rent  and previous cross sect ion.  

This may i n d i c a t e  the  need for  add i t iona l  cross sect ions.  

CROSS SECTION 

RIVER: 152WS31 (A561 
REACH: REACH 4 RS: 1.913 

INPUT 
Descr ipt ion:  
s t a t i o n  Elevat ion Data num= 32 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev Sta Elev 
................................................................................. 
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Manning's n Values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

**f****k***ft.****bii******<,U*********W*******l<* 

9816.4 .05 9916.43 ,04310066.77 .05 

sank s t a :  Le f t  R igh t  Coef f  Contr .  Expan. 
9916.4310066.77 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  #PF 1 
************** t**V***ht*********** , , * f *h**** , ' * *********************"~******************************  

* E.G. Elev ft) f * 991.87 * ~ l e m e n t  * Lef t  0s : channel * R igh t  0s : 
* Vel Head ( t) * 0.67 ' w t .  n-val .  * 0.043 * 
* W.S. Elev ft * 991.20 * Reach Len. (ft) * 1679.00 * 1679.00 * 1679.00 : 
* c r i t  w.s. Cftj * 989.24 *  low Area (sq ft) * 661.00 : 
* E.G. Slope (ft/ft) *0.004815 f * 661.00 * 

* 4350.00 : t:?S?) (r * 4350.00 * * Q To ta l  ( c f n  
* 

* 144.35 * Top Wldth (ft) t * 144.35 ' * TO w id th  ft) 
* v e f  To ta l  Cft/s) 

* 
* * Av i .  ,Vel . ( f t / s  * 6.58 " 

* ~y r Depth (ftj 
* 

* 4.58 * * Max c h l  ~ p t h  (ft j : 62691.0 * conv. (c fs)  
* 

* 62691.0 * * conv. To ta l  (cfs 
* 

* 1679.00 * wet ted Per. : * 145.38 " * Length Wtd. (ft) 
*( 

* 983.77 * Shear ( lb/sq ft * 1.37 * * Min ch ~l (ft) 
* 

* 1.00 * stream Power (1 /ft s) : * 8.99 * * Alpha 
V 

* 8.01 * Cum Volume (acre- f t )  , 0.06 : 29.62 : * FrCtn LOSS ft 
* C & E LOSS [ftj 

* 
* 0.08 * cum sA (acres) * 

*, ,*t****V***, ,***q, .h****11,. I******~,*~***,~******~*******************f~*i~**~~*********~~******~~****~~*** 

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

Th is  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 1S2WS31 (A561 
REACH: REACH 5 RS: 1.595 

INPUT 

num= 80 
 lev s t a  

i(t**h*,<h***t***r*/ 
Elev s t a  

it*************+ 
Elev s t a  

i**t************* 

984.53 9584.22 
983.77 9672.32 
983.67 9750.47 
983.38 9856.66 
981.88 9934.8 
976.12 10024.9 
983.1610150.99 

984.610224.29 
984.5610277.03 
984.7810367.57 
985.0210461.83 
984.9410546.68 
984.5910646.64 
984.2810725.79 
984.1410831.44 

984 10904.9 

Manning's n Values num= 3 
s t a  n v a l  s t a  n Val s t a  n Val 

* l * * * * * * *Y* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

sank s ta :  Le f t  R igh t  Lengths: Le f t  Channel R i  h t  c o e f f  Contr. Expan. 
9856.6610188.46 1460 1401  1395 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 ............................................................................................. 
* E.G. Elev (ft) * 983.79 * Element *  eft 0s : Channel : Right  08 : 
* v e l  Head (ft) * 0.42 " w t .  n-val .  * 0.050 0.043 * 983.37 * Reach Len. (ft) * 1460.00 * 1401.00 * 1395.00 : 

*  low Area (sq ft) * 2.99 * 875.79 * 
* E.G. s lope (ft/ft) '0.004727 * Area (sq ft) * 2.99 * 875.79 * * 
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lS2Ws31456.rep * 
* Q T o t a l  (c fs)  * 4550.00 * Flow (cfs) 1.26 * 4548.74 * * 
* TO w id th  ft) * 302.32 * Top w id th  (ft) * 32.07 * 270.25 * 
* veY T o t a l  { f t / s )  

* 
* 5.18 v e l  . ( f t / s )  0.42 * 5.19 * 

* Max C h l  Dpth (ft) * 7.60 E~F.  Depth (ft) * 0.09 * 3.24 * * 
* 

* conv. T o t a l  c f s )  * 66178.9 * conv. (cfs) * 18.3 *66160.6 : 
* Length wtd. {ft) 

* 
" 1401.44 * wetted Per. (ft " 32.07 * 270.95 * 

* Min ch  ~l (ft) * 975.77 * Shear ( lb/sq ft * 0.03 * 0.95 * A 
* Alpha * 1.01 * Stream Power ( l b / f t  s) : 0.01 ' 4.95 * * 
* F r c t n  LOSS ft) * 5.93 * cum volume (acre- f t )  22.86 * 103.98 * 41.52 * 
* c & E Loss {ft) * 0.02 * cum sA (acres) * 34.26 * 28.86 * 63.11 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

warning: The energy l o s s  was g rea te r  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

Th i s  may i n d i c a t e  t h e  need f o r  a d d i t i o n a l  cross sect ions.  

CROSS SECTION 

RIVER: 1S2WS31 (A56) 
REACH: REACH 5 RS: 1.329 

Manning's n values num= 3 
Sta n Val s t a  n Val s t a  n v a l  

* i ~ * * V * * * * t Y t * * f * s i * * f * ~ * * * I I * * * * * * * h * * l i * * * * * * * * *  

8990.52 .05 9925.25 .04310068.09 .05 

Bank s t a :  Le f t  R igh t  ~ e n g t h s :  Le f t  Channel R igh t  c o e f f  con t r .  Expan. 
9925.2510068.09 1300 1338 1325 .1 .3 

$~222*::$~::!*:!~~!~**~~:~~:*~~~*:*****~*****************~<*****~****~********************9:**** 
* E.G. Elev (ft) * 977.84 * Element * L e f t  OB ; channel * R igh t  OB : 
* v e l  Head (ft) * 0.58 * w t . n - v a l .  " 0.050 0.043 * 0.050 

* 977.26 *  each   en. (ft) * 1300.00 * 1338.00 ' 1325.00 
*   low ~ r e a  (sq ft) * 74.75 * 709.66 * 38.95 * 

* ~ . ~ . s l o p e ( f t / f t )  '0.003806 * n r e a ( s  ft) " 74.75 * 709.66 * 38.95 * 
* Q T o t a l  (cfs) " 4490.00 * Flow (CqS) " 69.75 * 4386.29 " 33.96 " 
* TO Width (ft) * 467.50 * TOP w id th  (ft) * 205.89 * 142.84 * 118.77 * 
* Vey T o t a l  ( f t /s)  * 5.45 " ~ v g .  v e l .  ( f t / s )  * 0.93 * 6.18 " 0.87 * 
* Max Chl Dpth (ft) * 7.13 * H y d r .  D e p t h ( f t )  * 0.36 * 4.97 0.33 : 
* Conv. To ta l  (cfs) * 72782.3 * conv. (c fs)  " 1130.6 * 71101.2 " 550.5 
* Length Wtd. (ft) " 1336.62 * wetted per.  (ft) " 205.89 * 143.74 * 118.77 * 
* Min ch  ~l (ft) * 970.13 ' shear ( lb/sq ft) * 0.09 * 1.17 * 0.08 9c 

* n lpha * 1.26 * Stream power ( l b / f t  s) ; 0.08 * 7.25 * 0.07 * 
* F r c t n  Loss (ft) * 6.31 * cum volume (acre- f t )  21.56 * 78.48 * 40.89 * 
* C & E LOSS (ft) * 0.01 * CUP SA (acres) * 30.27 * 22.21 * 61.21 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

warning: The energy l o s s  was g rea te r  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

Th i s  may i n d i c a t e  t h e  need f o r  a d d i t i o n a l  cross sect ions.  

CROSS SECTION 

RIVER: 152WS31 (A56) 
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1 ~ 2 w s 3 U 5 6 . r e p  
REACH: REACH 5 RS: 1 .076 

Manning's n values num= 3 
s t a  n v a l  s t a  n Val s t a  n v a l  ................................................. 

9527.1 .05 9920.64 .04310065.29 .05 ~ ~ 

Bank s ta :  Le f t  R igh t  Lengths: Le f t  Channel Ri h t  c o e f f  Contr .  Expan. 
9920.6410065.29 1310 1397 1155 .1 .3 

I ne f f ec t i ve  Flow num= 1 
s t a  L s t a  R Elev Permanent 

10136.410499.81 972 F 

~~2::~~$~$~;*2:;::I*~E:::fj~:*ffE5~~**~~**~~~~~~~**~~**~***~~,*~~~,~**~~,,*~**11~*t*~tr***1r****+,**~,** 

* E.G. Elev (ft) * 971.51 * Element *  eft os ; channel : Ri h t  OB : 
* v e l  Head (ft) * 0.71 * W t . n - V a l .  ' 0.050 0.043 8.050 
* W.S. Elev ft) * 970.80 * Reach Len. (ft) * 1310.00 * 1397.00 * 1455.00 " 
* c r i t  W.S. 5ft) * 969.58 *  low ~ r e a  (sq ft) * 163.83 * 604.66 * 1.44 * 
* ~ . ~ . s l o p e ( f t / f t )  *0.006025 * ~ r e a  s ft) * 163.83 * 604.66 : 5.12 " 
* Q T o t a l  (cfs) * 4440.00 * Flow $C?S) * 243.61 ' 4195.96 0.42 : 
* TO w id th  (ft) * 622.62 * TOP Width ft) * 316.55 * 144.65 * 161.41 
* ve! T o t a l  ( f t /s)  : 2:;; f, Avi .  , ve l .  2ft/s3 * 1.49 * 6.94 * 0.30 * 

* ~y r oepth (ft * 0.52 * 4.18 : 0.05 * 
* Max Chl Opth (ft) 2 57198.8 * conv. (cfs) * 3138.4 : 54055.0 5.5 " * conv. To ta l  (cfs) * Length wtd. (ft) * 1400.55 " Wetted Per. (ft) * 316.55 145.32 " 31.26 * 
" Min Ch ~l (ft) * 964.68 * Shear ( lb/sq ft) * 0.19 * 1.57 0.02 * 

0.01 * * Alpha * 1.37 * stream Power ( l b / f t  s) ; ; :  40,22 * FrCtn LOSS (ft) 9r 6.24 * cum volume (acre-ft) 

I * c & E LOSS (ft) * 0.14 * cum SA (acres) 
* 22.48 * 17.80 ' 56.95 * 

*******t**,~*l*,,*h,,***V****** *,,,,,,*,, ***II*,,*******,<*,<*******~,**i<*%**~~**************************'~** 

Warning: D iv ided f l o w  computed fo r  t h i s  cross-sect ion.  
Warmng: The energy l o s s  was greater  than 1 .0  ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sect ions.  
Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  l o c a t i o n .  The c r i t i c a l  depth w i t h  t h e  lowest ,  
v a l i d ,  water 

surface was used. 

CROSS SECTION 

RIVER: 1s2ws31 (A561 
REACH: REACH 5 US: 0.811 

INPUT 
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Manning's n values num= 3 
Sta n v a l  s t a  n v a l  s t a  n v a l  ................................................. 

9409.76 .05 9905.07 .04310071.25 .05 

sank s ta :  L e f t  Right Lengths: L e f t  channel Ri h t  coeff Contr. Expan. 
9905.0710071.25 1315 1269 8 2 5  .1 .3 

$!255,5E$1i22,222!!1**E::2i:*$!~ti***~~**~~****~~*******,,****,,*****~**+***~~~~**~~*~~~******** 
" E.G. Elev ft) 
* v e l  Head ( I t) " w.5.   lev (ft) 
* c r i t  w.S. (ft) 
* E.G. Slope (ft/ft) 
* Q Tota l  (cfs) 

* Max c h l  Dpth (ft) 
* conv. Tota l  cfs) 
* Length wtd. tft) 
*  in Ch El (ft) 
* Alpha 
* Frc tn  LOSS (ft 
* C & E LOSS (ft 
. . . . . . . . . . . . . . . . . . . . . . . . . .  

" Element 
* W t .  n-val . " Reach Len. (ft) 
*   low Area (sq ft) 

ti:: fZJsF) 
* T o p  Width ft) 

v e l .  [ f t /s  %!E. Depth (ft] 
* conv. (cfs) 
* wetted per. (ft) " Shear ( lb/sq ft) " stream Power (1 b/f t  
* Cum Volume (acre-ft) 
* cum sA (acres) 

t**+h*****,,***,<*****ht*l 

L e f t  0s 
0.050 

1315.00 
167.82 
167.82 
254.36 
205.91 

1.52 
0.81 

4350.9 
205.95 

0.17 
0.26 

13.01 
14.62 

if*******$ 

* Channel * R i  h t  0s : 
* 0.043 * 8.050 
* 1269.00 * 1225.00 * 
" 598.84 " 695.15 * 
* 598.84 * 695.15 * 
* 2839.52 * 1286.11 * 

166.18 * 632.53 * 
* 4.74 : 1.85 * 
* 3.60 1.10 * 
* 48569.5 * 21998.7 " 
* 166.54 ' 632.62 * 
* 0.77 0.23 * 
* 3.64 * 0.43 * " 39.00 ' 28.53 * 
* 12.81 * 43.69 ' 

I***************,<**~**-** 

Warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross sect ion.  

This may i n d i c a t e  the need f o r  add i t i ona l  cross sections. 

CROSS SECTION 

RIVER: 1S2WS31 (A561 
REACH: REACH 5 RS: 0.571 

INPUT 
Descr ipt ion:  
s t a t i o n   levat ti on Data num= 106 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
* * * * * * * ~ * Y * * * * ~ f * * t ' i * i i * * * * * * * * * * * * * * t * * ~ * ~ * * * * * * * * * * * * * * * * * * , ~ * , ~ * * * * * * * * ~ * , ~ * * , ~ * ~ ~  

Manning's n Values nun= 3 
Sta n Val s t a  n v a l  s t a  n v a l  

*******s************,c*********,I*****~<**,,~****~*** 

9252.83 .05 9914.09 .04310094.11 .05 

sank s ta :  L e f t  Right Lengths: L e f t  channel Ri h t  c o e f f  cont r .  Expan 
9914.0910094.11 1150 1342 1900 .1 .3 
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1 ~ 2 ~ ~ 3 1 4 5 6 .  reu 

~ ~ ~ ~ ~ , ~ ~ ~ ~ ~ ~ $ , ~ ~ ~ ~ ~ ~ ~ f ~ ~ ~ f ! ~ ~ ~ $ ~ ~ ~ ( ~ ~ ~ ~ ~ i i t r ~ ~ ~ ~ ~ ~ I ~ ~ ~ i i i i b ~ * r i i U * t r h t Y * t * V i i h ( . ( . i i ~ . U * ( i i ) * t * * * * * * i i * * * * * * * * * * *  

* E.G. Elev ft) h * 959.73 * ~ l e m e n t  *  eft 0s : channel : R i  h t  06 : 
* v e l  Head ( t) * 0.39 * W t . n - V a l .  * 0.050 0.043 8.050 
* W.S. Elev ft) * 959.35 * Reach Len. (ft) f 1150.00 * 1342.00 * 1300.00 : 
* c r i t  w.s. tft) * 958.56 * F ~ O W  Area (sq ft) * 283.21 * 583.58 * 285.12 
* ~ . ~ . s l o p e ( f t / f t )  "0.005468 * 283.21 * 583.58 * 285.12 * 
* Q To ta l  (cfs) * 4320.00 : %i tz?s?) * 733.42 '3262.92 * 323.66 * 
* TO w id th  (ft) * 1169.40 * TOP Wldth ft) * 221.34 * 180.02 * 768.04 ' 
* veY Tota l  (f t /s) * 3.75 * Avg. ;el. Eft,. * 2.59 * 5.59 * 1.14 * 
* Max c h l  ~ p t h  (ft) * 5.42 * Hy r ~ e p t h  (ft 1.28 * 3.24 : 0.37 : 
* conv. Tota l  cfs) * 58419.0 * conv. (cfs) * 9918.0 : 44124.2 4376.8 
* Length wtd. gft) * 1317.98 * wetted Per. (ft * 221.40 180.32 : 768.04 * 
* ~ l n  ch ~l (ft) * 953.93 * Shear ( lb/sq ft * 0.44 * 1.10 0.13 * 
* Alpha * 1.77 * Stream power ( l b / f t  s) : 1.13 * 6.18 * 0.14 * 
* F rc tn  LOSS (ft) 6.20 * 21.78 * 14 74 " * 7.10 * Cum Volume (acre- f t )  * 7,77 + 23:99 ) * C & E Loss 
t~**t lt* .*~t.n*h***t****t***~i)~*h***?,**~***~+c~****~*+c******<********************************i '**** 0.02 * Cum SA (acres) (ft) * 

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and previous cross Section. 

  his may i n d i c a t e  t he  need for  add i t i ona l  cross sections. 

CROSS SECTION 

RIVER: 1S2WS31 ( ~ 5 6 )  Rs: 0,317 
REACH: REACH 5 

INPUT 
Descr io t ion :  Riaht  s i de  of cross sec t ion  w i t h i n  e x i s t i n g  - -- - 

R ight  ' 
- 

s ide  extended. 
rn~ffertive f low se t  a t  l ~ m i t  o f  expansion. - . . - . . - - - . 
s t a t i o n  E 

s t a  **,,*****<' 
1  evat i  on Data 

Elev s t a  ***************+ 
num= 156 

Elev s t a  
i*****llt***,<***tl 

960.08 8700.99 
959.14 8750.19 
958.38 8771.97 

958.3 8789.61 
958.21 8805.61 
957.98 8823.28 
958.06 8853.37 
957.84 8888.91 
957.12 8953.88 
957.06 8998.27 
955.64 9106.04 
954.47 9216.61 

953.4 9308.57 
952.49 9461.68 
952.22 9561.73 
952.25 9613.94 
951.93 9691.49 
951.54 9762.2 
951.48 9871.64 
950.81 9924.26 
946.2810032.74 
951.2110110.75 
951.7610183.12 
951.8410258.08 
951.8210364.06 
951.7510472.62 
951.5410555.14 
951.3410653.56 
951.1610733.37 
951.0510834.49 
951.06 10911.6 

Elev s t a  
I***t**t*9 , f****:  

f loodp la in  

~1 ev s t a  ,***********~<**** 
959.94 8716.42 
958.58 8763.74 
958.37 8777.35 
958.31 8798.35 
958.16 8816.54 

958 8829.71 
958.05 8857.47 
957.74 8902.43 
957.11 8954.21 
956.53 9041.94 
955.17 9156.67 
953.89 9260.28 
952.95 9359.2 
950.94 9496.92 
952.19 9592.46 
952.18 9663.35 
951.01 9734.61 
952.03 9814.89 
951.09 9915.3 
946.45 10000 
949.3710066.09 
951.6810146.94 
951.7710198.67 
951.8210317.49 
951.7810400.25 
951.6710508.81 
951.4610614.55 
951.1510689.74 
951.1610792.78 

951.110870.68 
951.0610971.02 

Manning's n  values num= 3 
s t a  n  v a l  s t a  n v a l  s t a  n  v a l  

.................................................. 

8671.54 .05 9814.89 .04310139.26 .05 

sank s ta :  Lef t  Right  ~ e n g t h s :  Le f t  channel ~i h t  coeff Contr. Expan. 
9814.8910139.26 1840 1672 1 f 1 5  .1 .3 

I n e f f e c t i v e  Flow num= 1 
s t a  L s t a  R Elev Permanent 
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CROSS SECTION OUTPUT p r o f i l e  #PF 1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. EleV ft) 
* Vel ~ e a d  ( $ t) 
* W.S. Elev (ft) " c r i t  W.S. (ft) 
* E.G. s lope (ft/ft) 
* 4 ~ o t a l  (cfs) 
* TO wid th  (ft) 
* ve7 Tota l  (ft /s) 
* Max ch l  ~ p t h  (ft) 
* Conv. Tota l  (cfs) 
* Length Wtd. (ft) 
* Min ch E l  (ft) 
* Alpha 
* F rc tn  Loss (ft 
* C & E LOSS (ft 3 
........................ 

* Element 
* w t .  n-Val. 
* Reach Len. (ft) 
*   low Area (sq ft) 
* Area (s ft) 
* Flow ( 4 5 )  
* TOP wid th  (ft) 
* AV Vel . (ft/s) 

HY% . Depth (ft) 
* conv. (cfs) 
* wetted Per. (ft) 
* shear ( lb/sq ft 
* stream power (1 b /ft s) 
* cum volume (acre-ft) 
* cum SA (acres) 

I*********t*I**~+******** 

L e f t  0s : channel : 
0.050 * 0.043 

Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  l oca t ion .  The c r i t i c a l  depth w i t h  the lowest, 
v a l i d ,  water 

surface was used. 

CROSS SECTION 

RIVER: 2S3WS1 (A54) 
REACH: REACH 1 RS: 0.461 

INPUT 
Descr ipt ion:  L i m i t  o f  Sudy. 
S ta t i on  Elevation Data num= 30 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9626.56 1025.36 9652.4 1025.34 9692.16 1025.33 9729.64 1025.31 9757.76 1025.33 
9806.88 1025.41 9823.35 1025.43 9884.13 1025.46 9888.95 1025.46 9922.21 1025.39 

9979.8 1021.76 9991.71 1021 10000 102110002.02 102110006.31 1021 
10009.16 1021.1510065.31 1025.0910077.94 1025.1310137.43 1025.410137.57 1025.4 
10137.64 1025.4 10197.2 1025.9910229.41 1026.3510256.82 1026.7110307.69 1027.38 
10316.45 1027.4910321.18 1027.5510376.08 1027.9510412.95 1028.1610435.71 1028.21 * ~ a n n i n a ' s  n values num= 3 

s f a  n va l  s t a  n Val s t a  n Val 
**i%*lttt**i+CI*****h****liII***************<?***** 

9626.56 .05 9922.21 .04310065.31 .05 

Bank sta:  Lef t  Right Lengths: L e f t  channel R i  h t  Coeff contr .  Expan. 
9922.2110065.31 1360 1389 1$65 .1 .3 

~$:::*:5::::!*:!::!:**5::E~:*~::*i************~*********************************************,r** 
" E.G. Elev (ft) 
* v e l  Head (ft) 
* W.S. Elev (ft) 
* C r i t  W.S. (ft) 
* E.G. slope (ft/ft) 
* Q Tota l  ( c ~ s )  
* TO w id th  (ft) 
* ve7 Tota l  (ft /s) 
* Max c h l  ~ p t h  (ft 
* Conv. ~ o t a l  (cfs 
* Length Wtd. (ft) 
* Min ch E l  (ft) 

3 
* Alpha 
* F rc tn  Loss (ft) 
* C & E LOSS (ft) 
**ns,,*******s********i 

* Element 
* w t .  n-val . 
* Reach Len. (ft) 
*   low Area (sq ft) 
* Area (s ft) 
* Flow ($3) 
* TOP wid th  (ft) 

v e l .  ( f t /s )  : K%E. Depth (ft) 
* conv. (cfs) 
* wetted Per. (ft) 
* shear ( lb/sq ft) 
* stream Power ( l b / f t  s) 
* cum volume (acre-ft) 
* cum SA (acres) 

.************bt*****t****** 

L e f t  OB ; 
1360.00 * " 

channel 
0.043 

1389.00 
198.02 
198.02 
560.00 
110.26 

2.83 
1.80 

10097.8 
110.47 

0.34 
0.97 

10.05 
3.00 

i*******i*? 

* Right OB * * 
* 1365.00 * 
?r * 
* * 
* * 
* * 
2 1 

V * 
* * 
* * 
* * 
6 * 
%c * 
* * 

ret********** 

Warning: The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). This may ind ica te  the need f o r  
add i t iona l  cross sections. 

Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. Th is  may i n d i c a t e  the need for  add i t iona l  cross sections. 

Warning: The energy loss  was greater than 1 .0  ft (0.3 m). between the cur rent  and previous cross section. 

This may i n d i c a t e  the  need f o r  add i t i ona l  cross sect ions.  

CROSS SECTION 
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RIVER: 2S3WS1 (A541 
REACH: REACH 1 RS: 0.198 

INPUT 
Descr ip t ion :  
s t a t i o n   levat ti on Data num= 33 

s t a  Elev S ta  Elev s t a  Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9875.52 1015.49 9895.6 1015.35 9924.36 1015.22 9961.87 1013.52 9971.63 1013.35 
9993.69 1012 9994.44 1011.93 10000 1011.510007.66 101110010.08 1011.23 

10027.53 1012.910036.08 1013.8510037.84 1014.1210076.79 1016.97 10098.2 1017.33 
10142.95 1017.6810158.56 1017.8110166.04 1017.8610218.93 1017.9410255.29 1018.04 
10279.29 1018.0110329.43 1018.0710339.65 1018.0810344.54 1018.0910400.01 1018.29 
10433.79 1018.5110460.37 1018.7210515.92 1019.3710520.73 1019.4210523.04 1019.45 
10581.09 1020.1710612.29 1020.5710641.46 1020.85 

Manning's n Values num= 3 
s t a  n Val s t a  n Val s t a  n v a l  

*tt***ht*t**4****t********e<c***t***t****"t*** 

9875.52 .05 9924.36 .043 10098.2 .05 

Bank s ta :  Le f t  ~i h t  c o e f f  Contr. Expan. 
9924.36 10098.2 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  #PF 1 
..................................................................................................... 

* E.G. Elev (ft) * 1014.37 * ~ l e m e n t  * Lef t  OB : channel : Right  OB ; 
* v e l  Head (ft) * 0.63 * w t .  n-val .  /i 0.043 
* w.5. Elev (ft) * 1013.74 * Reach Len. (ft) * 1045.00 * 1045.00 * 1045.00 2 
* c n t  W.S. (ft) * 1013.74 *  low Area (sq ft) * " 97.66 * 
* E.G. s lope (ft/ft) *0.025175 " Area (s ft) * * 97.66 * 

* 620.00 * Flow (c?s) i) * 620.00 * * Q To ta l  (cfs) * 78.17 * TOP w id th  ft) * * 78.17 * * TO w id th  (ft) * 
* veY To ta l  ( f t /s)  6.35 * Av v e l .  [ f t / s )  li * 6.35 * * 

* 2.74 * Hy!;. ~ e p t h  (ft) * * 1.25 * * Max c h l  ~ p t h  (ft 
* 3907.5 * conv. (cfs) it 

A 

* 3907.5 : * conv. To ta l  (c fs  * 
* 1045.00 * wet ted per. (ft) ~r * 78.39 * Length wtd. (ft) 

I* 

* 1011.00 * shear ( lb/sq ft b ir * 1 . 9 6  : * Min Ch E l  (ft) * 
* 1.00 * stream power (1 /ft 5) : * 12.43 * Alpha * 
* 7.25 * cum volume (acre-ft) * 5.33 : * Frc tn  Loss (ft * 
* 0.05 * cum sA (acres) * C & E LOSS (ft 

* 
*****,:************,,,I**,',I**~:~*****~*f*~,**************,'***,~*~<*~~*~8*****+~~~**~~*******~~***********~~** 

warning: The energy equafion could no t  be balanced w i t h i n  t h e  spec i f ied  number o f  i t e r a t i o n s .  The 
program used c r i t i c a l  depth f o r  t h e  water surface and continued on w-ith t h e  ca l cu la t i ons .  

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  c u r r e n t  and previous cross sec t ion .  

Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sec t ions .  
Warning: Dur ing t he  standard s tep  i t e r a t i o n s ,  when the  assumed wafer sur face was,sef equal t o  c r i t i c a l  

depth, t he  ca l cu la ted  water surface came back below c r l t l c a l  depth. Th l s  indicates t h a t  t he re  
i s  

no t  a v a l i d  s u b c r i t i c a l  answer. The program de fau l t ed  t o  c r i t i c a l  depth 

CROSS SECTION 

RIVER: 2S2WS6 (A551 
REACH: REACH 1 RS: 1.720 

~ a n n i n g ' s  n values num= 3 
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lS2WS3L.56. rep 
s t a  n Val s t a  n v a l  Sta n Val 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9400.74 .05 9939.36 .04310090.07 .05 

sank s ta :  L e f t  Right Lengths: L e f t  channel R i  h t  coe f f  Contr. Expan. 
9939.3610090.07 1265 1346 1965 .1 .3 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross sect ion.  

This may i n d i c a t e  the need for  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 2S2WS6 (A551 
REACH: REACH 1 Rs: 1.465 

INPUT 
Descr ipt ion:  
s t a t i o n   levat ti on Data num= 65 

s t a  Elev s t a  Elev s t a  Elev s t a   lev s t a  Elev 
................................................................................. 

Manning's n Values num= 3 
Sta n Val s t a  n Val Sta n Val 

**************************9~******tb***~******%*** 

9279.61 .05 9948.6 .04310075.26 .05 

sank s ta :  Lef t  Right Lengths: Lef t  channel Right Coeff cont r .  Expan. 
9948.610075.26 1240 1272 1250 .1 .3 

CROSS SECTION OUTPUT Pt'Ofile #PF 1 
* * * * *9~* * * * * * * * * * t * * * * * * * * * * * * * * * * * *~V* * * * * * * * * * * , , * * * * * * * * , , * * * * * * * * * * *~ * * *~ , , * * * * * * * * * * * * * * *~ * * * *  

* E.G. Elev (ft) 
Vel Head (ft) " W.S.  lev (ft) 

* C r i t  W.S. (ft) 
* E.G. slope (ft/ft) 
* Q ~ o t a l  ( c ~ s )  
* TO width ft) 
* vey Tota l  Sft/s) 
* Max c h l  Dpth (ft) 
* conv. ~ o t a l  (cfs) 
* ~ e n g t h  Wtd. (ft) 
* Min ch El (ft) 
* Alpha 
* F rc tn  Loss (ft) 

Element 
W t .  n-Val . 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (s ft) 
Flow (c?s) 
Top width (ft) 

v e l  . (ft/s) 
Hy r Depth (ft) Avil.. 
COhv. ( ~ f s )  
Wetted Per. (ft) 
Shear (1 b/sq ft) 
Stream Power ( l b / f t  s 
Cum volume (acre-ft) 

* Left  08 * channel * * * 0.043 : 
* 1240.00 * 1272.00 * * - 7 7  2C * 

Right OB * 
1250.00 * * 

* 
* 
* 
* 
%f 

* 
*- 
* 
* 
* 
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ls2Ws31456.rep * 
* C & E LOSS (ft) * 0.01 * cum SA (acres) * 6.64 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 
0.7 o r  g rea ter  than 1.4. Th i s  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sect ions.  

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m), between t h e  cu r ren t  and previous cross sect ion.  

Th is  may i n d i c a t e  t h e  need f o r  a d d i t i o n a l  cross sect ions.  

CROSS SECTION 

RIVER: 2S2WS6 (A551 
REACH: REACH 1 RS: 1.224 

INPUT 
oescr i  p t i o n :  
s t a t i o n  E leva t i on  Data num= 84 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  EleV 
............................................................................. 

9307.37 1025.22 9324.2 1025.33 9347.37 1025.44 9361.58 1025.48 9390.63 1025.53 
9398.96 1025.55 9403.03 1025.56 9436.34 1025.52 9458.69 1025.49 9473.72 1025.36 
9504.45 1025.44 9511.1 1025.44 9514.34 1025.41 9548.47 1024.94 9570 1024.94 
9585.85 1024.75 9618.27 1024.37 9623.23 1024.3 9625.66 1024.29 9660.61 1023.84 
9681.32 1023.71 9697.99 1023.55 9732.09 1023.06 9735.37 1023.01 9736.98 1022.98 
9772.75 1022.42 9792.64 1022.04 9810.13 1021.73 9845.9 1020.95 9847.51 1020.91 
9848.29 1020.9 9884.89 1020.12 9903.95 1019.71 9922.27 1019.39 9953.18 1016.86 
9986.38 1015 9986.67 1015.01 10000 1015.1510010.11 1015.2610018.14 1015.64 
10071.3 1018.9210071.53 1018.9210072.01 1018.9310108.78 1019.4210127.24 1019.74 

10146.03 1019.9410183.19 1020.4410183.27 1020.4410183.45 1020.4410220.52 1020.64 
10239.14 1020.8210257.77 1020.9610294.89 1021.2810295.02 1021.2810295.08 1021.28 
10332.27 1021.5510351.03 1021.7610369.51 1021.9510406.33 1022.410406.76 1022.41 
10406.98 1022.4110444.01 1023.0510462.93 1023.2310481.26 1023.6610517.77 1024.38 
10518.51 1024.3910518.87 1024.410555.75 1025.2310574.82 1025.47 10593 1025.62 
10629.22 1025.610630.25 1025.610630.77 1025.6 10667.5 1025.4410686.72 1025.56 
10704.74 1025.6310740.66 1025.8810741.99 1025.8910742.66 1025.910779.24 1026.33 
10798.61 1026.5810816.49 1026.79 10852.1 1027.3110853.74 1027.33 

~ a n n i n g ' s  n values num= 3 
s t a  n v a l  s t a  n Val Sta n Val 

*************,~*********U*tt*****-****t**,~**~r*i<**** 

9307.37 .05 9922.27 ,043 10071.3 .05 

sank s t a :  Le f t  R i  h t  Lengths: Le f t  channel ~i h t  coeff Contr. Expan. 
9922.27 1007f.3 1305 1335 1915 .1 .3 

...................................................................................................... 
* Lef t  0s ; Channel * R igh t  0s  : 

0.043 * 
* 1305.00 * 1335.00 * 1315.00 * 

286.17 * 
* 286.17 * . * 

* * 1060.00 * * 
+ 134.29 * * 

* 3.70 * * 
* 2.13 * * 
* 16357.8 : * 
* 134.51 * * 0.56 : 
* 2.07 * nl pha * 16.96 * * 
* 3.46 " 

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sect ion.  

Th is  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sec t ions .  

CROSS SECTION 

RIVER: 2 ~ 2 ~ ~ 6  (A551 
REACH: REACH 1 RS: 0.971 

- 

oesc r i p t i on :  
s t a t i o n    leva ti on Data num= 107 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a   lev 
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~ a n n i n g ' s  n Values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

******Y************~*********II*ii***i.i.i.****~****** 

9120.02 .05 9937.41 .04310057.55 .05 

sank s ta :  Lef t  Right coeff cont r .  Expan. 
9937.4110057.55 .1 . 3  

CROSS ********,<*** SECTION *****+** OUTPUT I<** p r o f i l e  * * , 1 Y ~ ~ t * * ~ * / i , , * d I * * * * * * ~ ~ ~ * * * f i ~ ~ * * * * * ~ ~ * * * ~ - ~ * * * * t * * * * * * * * * * * * * * * - * * * * * + ~ * ~ ~ * *  #PF 1 

* E.G. Elev (ft) * 1012.94 * dement k 
* Lef t  OB : channel : Right OB : 

* 0.32 * w t .  n-val .  * v e l  Head (ft) 0.043 
* W.S. Elev ft) * 1012.63 Reach Len. (ft) * 1288.00 * 1288.00 * 1288.00 * 

* *  low Area (sq ft) * 247.40 " * cr,t W.S. Eft) 
d 

* 247.40 * a ~ . ~ . ~ l o p e ( f t / f t )  "0.004591 * A r e a ( s  ft) rF * * 1120.00 * * Q To ta l  (cfs) * 1120.00 "  low (c S) Y * 91.46 * ~ o p w i d t h  (ft) " 91.46 * * 
* TO width (ft) 

Vel. ( f t /s )  * * 4.53 * * ve? 
* 

Total  (ft/s) : :::; : $3;. ~ e p t h  (ft) * * 2.71 : * 
* 16530.0 * 16530.0 * conv. (cfs) 

d 

* cOnv' (cfs) * 1288.00 * wetted Per. (ft) * " 92.02 * A * Length wtd. (ft) * 1008.00 " shear ( lb/sq f tb  * 0.77 * * 
* Min ch ~l (ft) 3.49 * * 

nlpha * 1.00 * stream Power (1 /ft 5) : * 8.79 : * 
* ~ r c t n  LOSS (ft) * 6.36 * cum volume (acre-ft) * 6 

* C & E Loss (ft) * 0.01 * cum sA (acres) 
A 

........................ ,*** * * * * * * * * * * * * * * * * * * * * * * * * ,? * * *< : * * ,< * * * * *9<* * * * * *98* * *~~* * * * * *~~* * * * * * * * * * * *+ '  

warning:   he energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross sect ion 

This may ind ica te  the need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 2 ~ 2 ~ ~ 6  (A551 
REACH: REACH 2 RS: 0.727 

INPUT 
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1s2ws31~56.rep 
10680.86 1009.4410713.17 1009.5610730.87 1009.53 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val ............................................... 

9360.9 .05 9902.38 .04310080.78 .05 

Bank sta:  Lef t  Right ~ e n g t h s :  Left  channel ~i h t  coeff contr .  Expan. 
9902.3810080.78 1150 1175 lq90 .1 .3 

$$!22*25$i:!!*!:::!:**:L:$11:*!!:*:************,,******************************,c**************** 
* 1006.58 * Element * Left OB channel * Right 0s ; 

* " Vel E.G. Head ( $ft) t) * 0.45 * w t . n - V a l .  3 0.043 ' 
* w.s. Elev ft * 1006.13 * Reach Len. (ft) * 1150.00 * 1175.00 * 1190.00 : 
* c r i t  W.S. 2ftj (r * Flow Area (sq ft) * * 346.97 * 
* E . G . S l o p e ( f t / f t )  "0.005168 * * 346.97 * * 
* Q Tota l  (cfs) * 1860.00 ;iZ *( * 1860.00 ; * 
* TO Width (ft) * 108.83 * TOP wldth (ft) * " 108.83 
* vel; 

* 
Total  (ft/s) * 5.36 * A V ~ .  ,vel .  ( f t / s  * 5.36 * * 

* Max c h l  ~ p t h  (ft * 5.13 " Hy P Depth (ft] " 3.19 " 
* conv. Tota l  cfs] * 25872.2 * conv. (cfs) 

* 
* 25872.2 * 

* Length wtd. sft) 
* 

* 1175.00 * wetted per. (ft) I * 109.47 * * 
* Min ch ~l (ft) * 1001.00 * shear ( lb/sq ft) * " 1.02 * * 
* Alpha * 1.00 * s t r e a m p o w e r ( l b / f t s ) ;  * 5.48 '( ,Y 

* Frc tn  LOSS (ft) * 4.39 * cum volume (acre-ft) 0.05 * 37.86 * t 

* C & E LOSS (ft) * 0.04 * Cum sA (acres) * 6.43 * t 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross section. 

This may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 2S2WS6 (A551 
REACH: REACH 2 RS: 0.505 

INPUT 
Descr ipt ion:  
s t a t i o n  Elevat ion Data num= 43 

s t a  Elev s t a  Elev s t a  Elev s ta  Elev s t a  Elev 
* * * * * * * * * * f t * * f * * * * * * * * * * * * , , * * * * * *" ,~#* * , , * * * * * * * * *9 , * * * * * * * * * * * * * * * *~ , * * *" * *9<* *+~** * *  

Manning's n values num= 3 
s t a  n Val s t a  n Val Sta n Val 

.................................................. 

9817.14 .05 9942.16 .04310059.98 .05 

sank sta:  Lef t  Right Lengths: L e f t  Channel R i  h t  coe f f  contr .  Expan. 
9942.1610059.98 1290 1321 1330 .1 .3 

$$!22*25$i:!!*!!i!~i**:L:2~:*$!t*:***,<*******************,t,?*****************************<~**~<** 
* E.G. ift) * 1002.14 * Element * L e f t  0s ; Channel : Right DB ; 
* Vel Head ( t) * 0.31 * w t . n - V a l .  * 0.043 
* w.?. Elev ft * 1001.83 * Reach  en. (ft) * 1290.00 ; 1321.00 : 1330.00 * 
* C r T t  W.S. tft3 * *  low Area (sq ft) ii 429.99 
* E . G . S l o p e ( f t / f t )  '0.002849 (i * 429.99 * I* 

* Q Tota l  (cfs) * 1920.00 : ;izi [:?SF) * * 1920.00 * * 
* TO width ft) * 113.18 * Top Width ft) (r * 113.18 '< 

* veP Total  $ft/s) * 4.47 * Av ve l .  t f t / s  I( 

* 
* 4.47 '? 

* 
* Max ~ h l  ~ p t h  (ft * 6.97 ' H y i r .  Depth (ft] I( * 3.80 " 
* conv. Tota l  cfs] * 35968.7 * conv. (cfs) * 

* 
* 35968.7 '< 

* Length Wtd. Eft) * 1321.00 * wetted per. (ft * 114.17 * * 
* Min ch E l  (ft) * 994.86 * shear (lb/sq ft * 0.67 

* 
* ~l pha * 1.00 * stream power (1 * 2.99 2 * 
* Frc tn  LOSS ft) * 8.22 'c cum volume (acre-ft) * 0.05 * 27.38 
* C & E LOSS lft) 

* 
* 0.08 * cum SA (acres) * 3.44 * * 
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warning: The v e l o c i t y  head has,changed by more than 0.5 ft (0.15 m). This may ind ica te  the  need for  
add i t iona l  cross sections. 

Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This may ind ica te  the need f o r  add i t iona l  cross sections. 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross sect ion.  

This may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 2S2WS6 (ASS) 
REACH: REACH 2 RS: 0.255 

INPUT 

num= 57 
Elev s t a  

******~<****f***I 

994.74 9347.82 
995.17 9434.46 
995.46 9515.12 
995.8 9611.35 

996.36 9714.7 
996.05 9788.23 
994.65 9861.45 
992.85 9986.66 
989.9710039.76 
995.0410121.88 
994.64 10223.4 
994.24 

Elev Sta 
L******i,*******%* 

994.82 9363.7 
995.24 9446.81 
995.52 9540.59 
995.92 9641.32 
996.54 9717.48 
996.05 9788.38 
994.61 9894.37 
989.49 10000 
990.8910051.66 
995.0610149.11 

994.6 10231.5 

Elev s t a  ,**************** 
994.88 9378.49 
995.29 9469.83 
995.59 9567.95 
996.18 9646.72 
996.54 9720.07 
996.05 9823.61 
994.26 9925.02 
989.6710003.89 
991.8610074.82 
995.0310163.07 
994.5310260.55 

Elev ,******* 
994.95 
995.38 
995.71 
996.22 
996.51 
995.6 

994.03 
989.72 
994.71 
995.05 
994.31 

Manning's n values num= 3 
s t a  n Val s t a  n va l  s t a  n va l  

*******l************************it*%~***~~*~~*~~*** 

9325.63 .05 9925.02 .04310074.82 .05 

sank s ta :  L e f t  Right Coeff Contr. Expan. 
9925.0210074.82 .1 .3 

ilVII.BS~ON*VYT!YT,~E~~fhi~,25:5~iI**ii,z**Ir****+*~9t*~~*******+********,e**~**~~*~e~~*+~*,,******** 
* E.G. Elev (ft) 
* v e l  Head (ft) 
* w.S. Elev (ft) 
* C r i t  W.S. (ft) 
'* E.G. Slope (ft/ft) " Q Total  (cfs) " TO width (ft) 

ve7 Tota l  (ft /s) 
* Max ch l  ~ p t h  (ft) 
* conv. Tota l  cfs) 

~ e n g t h  Wtd. gft)  
* Min ch ~l (ft) 
* Alpha 
* Frc tn  LOSS (ft) 
* C & E LOSS (ft) 
* + * s Y * * V * f * * * * * * + * t * * * i i i  

Element * 
W t  . n-Val . * 
Reach Len. (ft) * 
Flow Area (sq ft) Y 

2 

.4 

Top Width (ft) * 
"i.. v e l  . ( f t / s )  
~y r ~ e p t h  (ft) i 

conv. (cfs) d 

wetted per. (ft) * 
shear (1 b/sq ft) A 

stream Power ( l b / f t  s) : 
Cum Volume lac re - f t )  
Cum SA (acres) * 

.......................... 

L e f t  06 

1346.00 

* channel : 
0.043 

* 1346.00 * 
* 239.45 " 
* 239.45 " " 1990.00 * 
* 113.57 * 
" 8.31 * 
* 2.11 * 
* 13584.4 * 
*' 113.83 * 
* 2.82 * 
* 23.42 * 
* 17.23 * * * 

,************: 

Right 08 : 
1346.00 * * 

* 
f 

* 
A 

I 

* 
A 

* 
* 
< 

c * * t * t * * * * *  

warning: The energy equation could not be balanced w i t h i n  the  specif ied number of i t e r a t i o n s .  The 
program u!ed c r i t i c a l  depth for the  water surface and continued,on w i t h  the  ca lcu la t ions.  

warning: The v e l o c i t y  head has,changed by more than 0.5 ft (0.15 m). This may Ind ica te  the  need f o r  
add i t iona l  cross sections. 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross sect ion.  

This may ind ica te  the need f o r  add i t i ona l  cross sections. 
warning: During the standard step i t e r a t i o n s ,  when the assumed wafer surface was,set equal t o  c r i t i c a l  

depth, the ca lcu la ted water surface came back below c r i t i c a l  depth. Thls ~ n d i c a t e s  t h a t  there 
i c 
,9 

not a v a l i d  s u b c r i t i c a l  answer. The program defaul ted t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: 2S2WS2O (A19) 
REACH: REACH 1 RS: 1.581 
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INPUT 
Description: X-section i s  approximately 850' downstream of Riggs Rd. 
L i m i t  o f  

SUdY. 
s t a t i o n  Elevat ion Data num= 19  

s t a  Elev s t a  Elev s t a  Elev s ta  Elev Sta  lev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9860.41 1151.11 9890.45 1151.07 9907.28 1151.08 9940.57 1151.06 9989.06 1146.35 
9995.9 1145.81 10000 1146.0110002.83 1146.16 10055 1146.6310067.41 1146.82 

10074.56 1146.9510084.04 1147.5710117.79 1149.710142.43 1151.4510176.02 1151.41 
10193.03 1151.3810219.78 1151.2910243.64 1151.210263.55 1151.12 

Manning's n values num= 3 
s t a  n Val s ta  n va l  s t a  n v a l  

................................................ 

9860.41 ,044 9940.57 .04910142.43 .044 

sank sta:  Lef t  Right Lengths: Lef t  channel R i  h t  coe f f  contr .  Expan. 
9940.5710142.43 1260 1283 1950 .1 .3 

~ ~ ~ : , ~ ~ $ ~ ~ ~ , ~ ~ ~ ~ ~ ~ 1 l ~ ~ ~ ~ f ~ ~ ~ ~ ~ ~ ~ t r ~ ~ ~ ~ ~ ~ ~ ~ ~ I r i i t ( r I , ~ ~ , ~ ~ ~ ~ l i ~ ~ * t r ( r ~ ~ t * ~ h ~ ~ ~ * / i h ~ ~ * ~ . h * * * * i i ~ ~ * * * * * * * I ~ * * * * *  

*, E.G. EleV (ft) * 1148.80 * Element * Left  os : channel : Right 0s : 
* Vel Head (ft) * 0.12 * w t . n - v a l .  t 0.049 
* W.S. Elev ft * 1148.68 * Reach Len. (ft) * 1260.00 * 1283.00 * 1250.00 : 
* c r i t  w.s. tft3 * 1147.63 * F ~ O W  Area (sq ft) * * 244.33 * 

* * 244.33 " * E . G . S l ~ p e ( f t / f t )  '0.003888 
* 680.00 f !:?SF) * * * 680.00 * * Q Total  (cfs) * 136.63 ' Top Wldth ft) * 136.63 * 9- * TO Width ft) 
* 2.78 Av ve l .  t f t / s j  * * 2.78 * * vey Tota l  t f t /s )  

* 
* 2.87 * H Y ~ F .  ~ e p t h  (ft h * 1.79 : * * Max ch l  ~ p t h  (ft * * 10905.5 * conv. Total  cfs{ * 10905.5 * Conv. (cfs) * 

* 136.83 * * Length wtd. tft) * 1281.45 * wetted Per. (ft 
* 1145.81 * Shear ( lb/sq fti ' * 

* 0.43 * * 
Min ch ~l (ft) 

* 1.00 * Stream power (1 /ft 5) : 9~ 1 . 2 1  * * * Alpha 
* Frc tn  LOSS ft) * 7.64 * cum volume (acre-ft) % 

1.86 * 38.92 * 0.05 " 
* c & E LOSS {ft) * 0.00 * cum SA (acres) 7.93 * 21.23 * 1.00 * 
********,<**+****h,~*t***,<** ,,**,c * * * * * * * * * * * * * * * * * * , , * * * * 9 , * * * * * * < ~ * * * * * * * < * * * * * * * * * * ~ < * * f ~ Y ~ * * * * * + ~ * * * * " *  

Warning: The conveyance r a t i o  (upstream conveyance div ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This may ind ica te  the need f o r  add i t iona l  cross secfions. 

Warning: The energy loss  was greater than 1 .0  ft (0.3 m). between the current and prevlous cross section. 

This may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 2 ~ 2 ~ ~ 2 0  ( ~ 1 9 )  
REACH: REACH 1 RS: 1.338 

-. .. . . 
Descr ipt ion:  
s t a t i o n   levat ti on Data num= 29 

s t a  Elev s t a  Elev s t a  Elev s t a   lev s t a  Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9605.75 1141.09 9606.8 1141.09 9649.89 1140.95 9657.55 1140.92 9659.16 1140.'91 
9708.3 1140.75 9720.57 1140.72 9759.05 1140.64 9781.98 1140.65 9809.79 1140.66 

9843.39 1140.73 9860.54 1140.75 9904.79 1140.85 9911.29 1140.86 9921.15 1140.56 
9925.34 1140.47 9929.29 1140.39 9935.91 1140.25 9987.53 1139.26 9992.1 1139.09 
9997.71 1138.73 10000 1138.7810062.04 1140.8610062.64 1140.8810062.86 1140.89 

10062.98 1140.89 10063.4 1140.9 10106.9 1141.0210114.04 1141.01 

Manning's n Values num= 3 
Sta n Val Sta n Val s t a  n v a l  

**t***L*******f**h******11******I~**h****1(~c******* 

9605.75 .044 9911.29 .049 10063.4 ,044 

sank s ta :  Lef t  R i  h t  Lengths: Left  channel R i  h t  coe f f  contr .  Expan. 
9911.29 1006!!. 4 1125 1167 1920 .1 .3 

$ ~ $ ~ : , : ~ ~ ~ ~ ~ ~ , $ y ~ ~ y ~ , c ~ ~ ~ f ~ ~ ~ , ~ i , F * ~ * * * * * * * * * * * * * * * * , , * * * * * * * * * * * * * * * * * * . * * * * * * * * * * * * * * * * * * * * * I ~ * *  
* E.G. fft) * 1141.16 * Element *  eft 0s : channel : R i  h t  OB : 
* v e l  Head ( t) 0.16 * W t .  n-Val . * 0.044 0.049 8.044 
* w.s. Elev ft * 1141.00 * Reach Len. (ft) * 1125.00 * 1167.00 * 1120.00 : 
* c r i t  w.s. tft3 * 1140.81 * F ~ O W  Area (sq ft) * 67.54 : 174.69 : 1.86 

*0.010282 * Area (s ft) * 67.54 174.69 1.86 * 
E 'G '  'lope (ft/ft) t 680.00 * Flow (c?s) * Q Tota l  (cfs) * 90.23 * 588.90 * 0.87 ' 
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1 ~ 2 ~ 5 3 1 4 5 6 . r e p  * 
* TO width (ft) * 466.06 * TOP width (ft) 277.22 * 152.11 " 36.73 * 
* V d  Tota l  (ft /s) * 2.79 Vel . (ft/s) * 1.34 * 3.37 2 0.47 ' 
" Max c h l  opth (ft) * 2.27 : K!F. ~ e p t h  (ft) * 0.24 ' 1.15 0.05 * 
* conv. Total  (cfs) * 6706.2 * conv. (cfs) * 889.8 * 5807.7 : 8.6 * 
tc Length Wtd. (ft) * 1164.16 * wetted Per. (ft) * 277.22 * 152.18 36.73 * 
* Min ch ~l (ft) * 1138.73 * Shear ( lb/sq ft b * 0.16 * 0.74 * 0.03 * 
* ~ l p h a  * 1.30 * S t r e a m ~ o w e r ( l / f t s ) :  0.21 : 2.48 ; 0.02 * 
* F rc tn  LOSS (ft) * 11.14 * cum volume (acre-ft) * 0.88 32.75 0.02 * 
* c & E Loss (ft) * 0.01 ', Cum 5A (acres) 3.92 " 16.98 * 0.47 * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross section. 

This may i n d i c a t e  the need for  add i t i ona l  cross sections. 

CROSS SECTION 

RIVER: 2 ~ 2 ~ ~ 2 0  ( ~ 1 9 )  
REACH: REACH 1 US: 1.117 

INPUT 
~ e s c r i p t i o n :  
s t a t i o n  Elevat ion Data num= 33 

Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev ....................................................................................... 
9619.65 1134.35 9621.14 1134.35 9661.13 1134.27 9674.47 1134.21 9712.67 1134.06 
9743.21 1133.84 9764.21 1133.7 9811.94 1133.23 9815.75 1133.2 9827.18 1133.06 
9867.29 1132.58 9880.68 1132.43 9918.84 1132.02 9941.72 1131.84 9998.47 1126.25 

10000 1126.1410001.45 1126.2510003.73 1126.4210024.83 1127.9110034.03 1128.54 
10040.55 1128.9810072.75 1131.6910096.49 1131.8410123.78 1131.9910138.86 1132.09 
10174.81 1132.3210181.23 1132.3510212.63 1132.5210223.61 1132.5810225.85 1132.6 
10265.98 1132.7610276.88 1132.8110308.35 1132.92 

~ a n n i n g ' s  n Values num= 3 
s t a  n Val s t a  n v a l  

**,r**:~:*Y*:*~:!****II**II*******,<*~*~II*****i*ii**ilil* 

9619.65 ,044 9941.72 ,04910072.75 ,044 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross sect ion.  

This may ind ica te  the need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 2S2WS20 (A191 
REACH: REACH 1 US: 0.842 



Manning's n values num= 3 
s t a  n va l  s t a  n v a l  s t a  n va l  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9483.31 .044 9915.95 .04910069.43 ,044 

Bank s ta :  L e f t  Right  Lengths: L e f t  Channel Right  Coeff Contr. Expan. 
9915.9510069.43 1370 1352 1400 .1 . 3  

CROSS SECTION OUTPUT P r o f i l e  #PF 1 

* E.G. E l e ~  (ft) 
* Vel Head (ft) 
* W.S. Elev ft) 
* c r i t  w.s. tft) : E.G. Slope (ft/ft) 

Q Tota l  (cfs)  
* TO w id th  (ft) 
* v e f  Tota l  ( f t / s )  
* Max ch l  Dpth (ft 
* conv. Tota l  c f s ]  
* Length wtd. tft) 
* Mln Ch E l  (ft) 
* Alpha 
* F rc tn  Loss ft) 
* C & E LOSS Eft) 
*tt********t*t***,t***i 

Warning: The conveyance r a t i o  (upstream conveyance d i v ided  by downstream conveyance) i s  less  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

warning:   he energy l oss  was greater than 1.0 ft (0.3 m). between the cur rent  and prevlous cross section. 

This may i n d i c a t e  the  need for  add i t iona l  cross sections 

CROSS SECTION 

Manning's n Values num= 3 
Sta n Val s t a  n Val s t a  n va l  

* f ************************ (V******** ,~*** i~  

9358.86 ,044 9696.79 .04910082.21 ,044 

Bank s ta :  Lef t  R ight  Lengths:   eft channel R i  h t  coeff Contr. Expan. 
9696.7910082.21 1200 1183 1310 .1 .3 

Ine f fec t ive  Flow num= 1 
Sta L Sta R Elev Permanent 

9358.86 9846.25 1111 F 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
*******,,********t**,<**U*****Xh******,~****************************~t*********i~~~***************~***** 

* E.G. E l e ~  (ft) * 1109.85 * Element * L e f t  0s : Channel * ~ i g h t  0s ; 
* v e l  Head (ft) * 0.32 * W t .  n-Val. * 0.049 * 
* w.5. Elev (ft ', 1109.53 * Reach Len. (ft) * 1200.00 * 1183.00 * 1210.00 2 
* c n t  W.S. (ft * 1109.09 *  low nrea (sq ft) * * 143.65 * 
* ~ . ~ . s l o p e ( f t / f t )  '0.013953 * ~ r e a ( ~ q f t )  * * 205.53 * 
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ls2ws3LA56.rep * 
* 650.00 * Flow (cfs) * 650.00 * * Q Tota l  (cfs) 

* 
* TO wid th  (ft) 191.91 * TOP wid th  (ft) * * 191.91 * * 
* vel; Tota l  (ft/s) * 4.52 * AV v e l .  (ft /s * 4.52 * 

f 2.97 * Hy%. Depth (ftj q * 
* 1.42 " * Max ch l  ~ p t h  (ft 

* 5502.8 * conv. (cfs) 
* 

* 5502.8 " A * Conv. Tota l  (cfs 
* 1183.00 * wetted Per. (ft) ii * 101.19 " * Length wtd. (ft) * 

* Min ch ~l (ft) * 1106.56 * shear (1 b/sq ft) * * 1.24 ' * 
* 1.00 * stream Power ( l b / f t  s) : * 5.60 * * nlpha * 
* 9.53 * cum Volume (acre-ft) * 15.08 * * Frc tn  LOSS (ft * 
* 0.06 * cum SA (acres) * 4.55 * " C & E LOSS (ft 

* 
*******,<**t,~****t**~***Y*************,c************************~t****~c~~******i~******************* 

warning: Div ided f low computed f o r  t h i s  cross-section. 
warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 

0.7 o r  greater than 1.4. This may ind ica te  the  need for  add i t iona l  cross secfions. 
warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and prevlous cross section. 

This may i n d i c a t e  the need f o r  add i t i ona l  cross sections. 
Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  l oca t ion .  The c r i t i c a l  depth w i t h  the lowest, 
v a l i d .  water .-. 

surface was used. 

CROSS SECTION 

RIVER: 2 ~ 2 ~ ~ 2 0  (A191 
REACH: REACH 1 RS: 0.362 

INPUT 
Descr ipt ion:  
S ta t i on   levat ti on oata num= 30 

s t a  Elev s t a  Elev s t a  s t a  Elev s t a  Elev *t*,~****h***h*********t(Y* *******-**b**q,******5l::****,,**************************9? 
9672.57 1101.53 9688.02 1101.56 9701.72 1101.6 9728.39 1101.61 9753.78 1101.63 
9768.76 1101.62 9805.83 1101.61 9809.13 1101.61 9820.52 1101.59 9849.49 1101.56 
9857.88 1101.54 9889.86 1101.42 9909.93 1101.35 9930.23 1101.31 9965.68 1098.81 
9976.05 1098.44 9990.88 1097.98 9994.95 1097.91 9995.71 1097.89 10000 1097.65 

10016.15 1097.8110019.71 1097.8610027.61 1097.9710047.07 1098.28 10072.3 1099.34 
10086.79 1099.9710119.83 1101.7110130.36 1101.72 10156.6 1101.7210187.57 1101.71 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n va l  

****,~****+***,~h********************~,~****~**~*** 

9672.57 ,044 9930.23 .04910119.83 ,044 

Bank s ta :  Lef t  Right Coeff cont r .  Expan. 
9930.2310119.83 .1 .3 

each Len. (ft) * 1911.00 * 1911.00 * 1 
low area (sq ft) * * 221.41 * 
i:; tS$) * " 221.41 * 

* " 650.00 * 
-n lalr+th (ft) * " 142.96 * 

1 .  ( f t / s )  * 2.94 " ., ..,... . e p t h  (ft) .", -"... \.-, * 1.55 S ... - - -L -  7 T-Z., * * 8983.0 * * On"' " ' 9 n v .  (cfs) 
.**-A per. (ft) A * 143.07 * * 

lb/sq ft) * " 0.51 * 
power ( l b / f t  5) * * 1.49 * 3 

:re-ft) * 9.28 " 3 

., 

" L O ~ V .  lo ra t  L I ~ )  
* Length Wtd. k f t )  
*  in ch ~l (ft) . . * Alpha 
* Frctn Loss (ft 
* C & E Loss (ft .................... 

WL&.~" ! 
shear ( 
stream I - ~ 

cum volume 
cum sn '2- ********, 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross section. 

This may i n d i c a t e  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 2S2WS17B (A631 
REACH: REACH 1 RS: 4.381 

INPUT 
Descr ipt ion:  X-section located a t  El Paso Natural Gas Road. 
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L i m i t  o f  Sudy. 
s t a t i o n  E levat ion  ~ a t a  num= 62 

Sta Elev s t a  Elev Sta Elev Sta  lev s t a  Elev 
******.******Ut**h****+********t************~,<,,****,,************************"#**** 

9525.3 1214.83 9530.88 1214.81 9554.04 1214.71 9585.03 1214.58 9628.6 1214.42 
9639.18 1214.39 9646.71 1214.38 9693.33 1214.3 9739.37 1214.28 9747.47 1214.28 
9758.87 1214.27 9801.62 1214.23 9856.38 1212.65 9870.21 1212.15 9889.87 1213.21 
9898.99 1213.73 9909.91 1214.08 9977.71 1212.82 9978.29 1212.81 9978.41 1212.81 
9978.69 1212.81 10000 1212.6710017.69 1212.5310024.28 1212.4810057.13 1212.84 

10066.86 121310113.93 1212.36 10116.9 1212.3210166.02 1211.8210166.94 1211.81 
10167.8 1211.8110173.69 1211.7810248.65 1211.43 10302.1 1213.5310317.85 1214.05 

10319.26 1214.0310321.86 121410325.13 1213.9510332.52 1213.8410350.22 1213.7 
10362.51 1213.61 10370.3 1213.8410371.11 1213.8710371.34 1213.8810377.42 1214.15 
10382.41 1214.410382.69 1214.4110393.71 1215.1210405.06 1216.0610415.62 1217.09 
10425.51 1218.1210437.57 1219.410450.84 1220.8810454.49 1221.0810466.98 1222.59 
10474.34 1222.7910517.22 1223.9510530.63 1223.7710567.25 1223.7710582.72 1223.55 
10617.29 1223.1110634.81 1222.73 

Manning's n values num= 3 
s t a  n v a l  s t a  n v a l  Sta n V a l  

****,,********h*******t******l*t*******h******f?* 

9525.3 .044 9909.91 ,04910066.86 .044 

sank Sta: Lef t  R igh t  ~ e n g t h s :  Lef t  channel ~ i g h t  c o e f f  cont r .  Expan. 
9909.9110066.86 1560 1499.52 1450 .1 .3 

~ n e f f e c t i v e   low num= 1 
s t a  L s t a  R Elev Permanent 

10317.8510634.81 1215 F 

$~:~:*:~$~::~*:~$~:$**:;:~j#:*f:~",;*******************************,~**,~**,********,~*****,~******** 
* E.G. Elev (ft) * 1213.93 * Element * Lef t  0s ; Channel ; R i  h t  0s ; 
* v e l  Head (ft) * 0.19 * w t .  n-Val. * 0.044 0.049 8.044 
* w.s. Elev (ft * 1213.74 * Reach Len. (ft) * 1560.00 * 1499.52 * 1450.00 * 
* c r i t  w.s. (ft3 * 1213.28 *  low nrea (sq ft) * 62.42 * 116.75 * 379.02 +, 
* ~ . ~ . s l o p e ( f t / f t )  * 62.42 * 116.75 * 380.45 ' 
* Q To ta l  (cfs) 
* TO w id th  (ft) 
* ve? To ta l  ( f t / s )  
* Max c h l  op th  (ft) 
* conv. To ta l  (cfs) 
* Length Wtd. (ft) 
*  in Ch E l  (ft) * 1212.48 * Shear ( lb/sq ft * 0.33 * 0.36 * 0.67 * 
* ~l pha * 1.13 * stream power (1 /ft s) ; 0.78 ; 0.81  ; 2.54 
* ~ r c t n  LOSS * 11.58 * cum volume (acre-ft) 13.52 121.10 22.40 

* 17.32 * 71.25 ' 28.81 ' * 0.01 * cum sA (acres) 
**,~**t,,*l,,*****t********r)i****~*,I**,,li*h*,I********,,**,,**~~~~**,~**~~***~~******i~******i~******~~******** 

warning: D iv ided f low computed fo r  t h i s  cross-sect ion.  
warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross Sect ion 

Th is  may i n d i c a t e  t h e  need fo r  a d d i t i o n a l  cross sect ions.  
Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  l oca t i on .    he c r i t i c a l  depth w i t h  t h e  lowest ,  
v a l i d ,  water 

surface was used. 

CROSS SECTION 

RIVER: 2S2WS17B (A631 
REACH: REACH 1 RS: 4.098 

Manning's n values num= 3 
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s t a  n Val s t a  n Val s t a  n Val 

* . t * * * * V ~ * * * * * t * * * * * * * * * * * * * * * t * ~ 9 c * * * * *  

9795.92 .044 9955.31 ,04910345.94 .044 

sank Sta: Lef t  Right Lengths: Left  channel Ri h t  coeff Contr. Expan. 
9955.3110345.94 1100 1124.64 1200 .1 .3 

CROSS SECTION OUTPUT Pro f i l e  #PF 1 ........................................................................................ 
* E.G. Elev ft) f * 1202.33 ' Element * Left  0s * channel * Right OB : 
* Vel Head ( t) * 0.16 * w t . n - V a l .  " 0.044 " 0.049 * 0.044 
* w.5. Elev ft) * 1202.17 ': Reach Len. (ft) * 1100.00 * 1124.64 ' 1200.00 * 
1 c r l t  w.s. Eft) t * F ~ O W  Area (sq ft) * 15.21 * 482.94 * 78.43 * 
* ~ . ~ . ~ l o p e ( f t / f t )  "0.009036 * Area ft) 15.21 * 482.94 * 78.43 * 

Q 40ta l  ( c ~ s )  * 1790.00 *  low (C S) 29.26 * 1603.55 * 157.19 : 
'< TO w id th  (ft) * 582.38 * TOP width (ft) * 32.78 * 390.63 * 158.97 
* ve? Tota l  ( f t /s)  * 3.10 * nvi. .vel .  ( f t /s )  * 1.92 * 3.32 * 2.00 * 
* Max c h l  ~ p t h  (ft) * 2.17 * ~y r ~ e p t h  (ft) * 0.46 * 1.24 : 0.49 : 
* conv. Tota l  (cfs) * 18830.3 * conv. (cfs) * 307.8 * 16868.9 1653.6 
* Length Wtd. (ft) * 1138.98 * wetted Per. (ft) * 32.79 * 390.65 * 158.98 * 
* Min ch ~l (ft) 1200.00 * Shear ( lb/sq ft) * 0.26 * 0.70 * 0.28 * 
* Alpha * 1.07 * S t r e a m P o w e r ( l b / f t s ) :  0.50 * 2.32 * 0.56 * 
* F rc tn  LOSS (ft * 9.91 * cum volume (acre-ft) 12.13 * 110.78 * 14.76 * 
* C & E Loss (ft * 0 .01  * cum SA (acres) * 15.29 * 62.14 * 21.78 * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

warning: The energy l o s s  was greater than 1.0 ft (0.3 m).  between the cur rent  and previous cross section. 

This may i n d i c a t e  the need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 2S2WS17B (A63) 
REACH: REACH 1 RS: 3.884 

INPUT 
Descr ipt ion:  
S ta t i on   levat ti on Data num= 50 

s t a  Elev s t a  Elev s t a  Elev Sta Elev s t a  Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9413.02 1192.71 9425.37 1192.7 9430.97 1192.74 9475.38 1192.93 9479.87 1192.99 
9525.39 1193.21 9528.76 1193.2 9575.41 1193.08 9577.66 1193.06 9625.42 1192.67 
9626.56 1192.66 9675.43 1192.18 9675.45 1192.18 9676.34 1192.17 9724.35 1191.72 
9725.45 1191.71 9773.25 1191.31 9775.46 1191.29 9822.14 1191.01 9825.47 1190.99 
9871.04 1190.9 9875.49 1190.89 9919.94 1190.95 9925.5 1190.96 9937.85 1191.02 

10000 119110000.72 119110060.52 1191.5510073.63 1191.6810078.08 1191.74 
10095.67 1191.6410119.81 1191.6710150.85 1191.710155.44 1191.710159.01 1191.7 
10191.07 1191.6610224.44 1191.0910237.44 1190.9710241.54 1190.9410267.66 1191.24 
10280.05 1191.3810289.95 1191.5110313.74 1191.65 10333.6 1191.710349.04 1191.78 
10369.23 1191.8810395.18 1192.0810404.86 1192.1510412.39 1192.210440.49 1192.37 

Manning's n values num= 3 
s t a  n Val s t a  n Val Sta n Val 

* ~ ~ * * , < * 9 < * " * ~ * * * * * * * * U b * * * * * V * * * * * * * * * Y * * * * * ~ * * *  

sank s ta :  Lef t  Right Lengths: L e f t  channel Right c o e f f  Contr. Expan. 
9724.3510078.08 1475 1542 1475 .1 .3 

$$~::,~:$l~~~,~~T~~l,,g:~%~~~*$~,F~~+**hl)*itfYLI***ti~*ii~h**titP**~~~****<I~~I*I*I*I**~**l*******slxY*t*** 

* E.G. Elev (ft) * 1192.41 * Element * Lef t  0s * channel : Right 0s : 
* vel  Head (ft) * 0.12 " w t .  n-val. * 0.044 * 0.049 0.044 
* w.5. Elev ft) * 1192.28 * Reach Len. (ft) * 1475.00 ' 1542.00 * 1475.00 * 
* c r i t  w.s. Eft) * 1191.96 *  low Area (sq ft) * 16.84 * 399.47 * 228.85 " 
* ~ . ~ . s l o p e ( f t / f t )  *0.008379 * ~ r e a ( s  ft) * 16.84 * 399.47 228.85 * 
* Q To ta l  ( c ~ s )  * 1760.00 ' Flow (CTS) * 22.48 * 1202.52 * 535.01 * 
* TO wid th  (ft) * 761.06 * TOP wid th  (ft) * 59.36 x 353.73 * 347.97 * 
* ve? Tota l  ( f t /s)  * 2.73 ve l .  ( f t /s )  * 1.33 * 3.01 * 2.34 * 
* Max c h l  ~ p t h  (ft) * 1.39 : El;. Depth (ft) * 0.28 * 1.13 " 0.66 " 
* conv. Tota l  (cfs) * 19227.0 * conv. (cfs) * 245.5 *13136.8 * 5844.7 * 
* Length wtd. (ft) * 1531.26 * wetted Per. (ft) * 59.36 * 353.74 * 347.98 * 
* Min ch ~l (ft) * 1190.89 * shear ( lb/sq ft) * 0.15 * 0.59 * 0.34 * 
* Alpha * 1.06 * Stream power ( l b / f t  s) : 0.20 * 1.78 * 0.80 " 
* Frc tn  LOSS (ft) * 13.23 * cum volume (acre-ft) 11.73 * 99.39 10.53 * 
* c & E LOSS (ft) * 0.01 ' cum SA (acres) 14.13 * 52.53 * 14.80 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

Th is  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 2S2WS17B (A631 
REACH: REACH 1 RS: 3.592 

. . 
Descr ip t ion :  
s t a t i o n  E levat ion  Data num= 32 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev S ta  EleV 
..................................................................................... 

9446.92 1180.81 9468.54 1180.71 9501.33 1180.53 9518.74 1180.44 9556.5 1180.26 
9568.95 1180.2 9611.68 1180.04 9619.15 1180.01 9666.86 1179.88 9669.35 1179.87 
9694.56 1179.78 9719.56 1179.69 9722.03 1179.68 9769.76 1179.45 9777.21 1179.4 
9809.96 1179.13 9820.81 1179.05 9839.79 1178.81 9875.86 1177.74 9895.63 1177.56 
9922.16 1177.01 9985.61 1176.09 10000 1175.8410001.78 1175.7210002.18 1175.69 

10026.92 1176.4310072.44 1178.7310082.13 1178.9410110.39 1179.0210123.99 1179.05 
10143.27 1179.0310165.85 1179.02 

~ a n n i n g ' s  n values num= 3 
s t a  n Val s t a  n Val Sta n v a l  ................................................. 

9446.92 ,044 9820.81 .04910072.44 ,044 

sank Sta: Le f t  R igh t  Lengths: L e f t  channel R igh t  coef f  Contr .  Expan. 
9820.8110072.44 1525 1547 1475 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
,<**,,*t**+U*t**,<h,~**C*f*****t*,,,I****h*,~******,,****~~**,,*~,<***"<*,<,~**~~**~~*~*i~*~~**~c********i~***** 

* E.G.  Elev ft) f * 1179.15 " Element *  eft 0s : channel * R i  h t  06 : 
* v e l  Head ( t) * 0.27 f C w t . n - v a l .  Y 0.049 * 8.044 
* W.S. E lev ft) * 1178.88 * Reach Len. (ft) * 1525.00 * 1547.00 * 1475.00 : 
* c r i t  w.s. lft)  low Area (sq ft) % " 415.09 * 0.55 
* E.G. slope (ft/ft) * * 415.09 : 0.55 * 
* Q T o t a l  (cfs) * * 1719.69 0.32 * 
* TO Width (ft) * 238.49 " 7.10 * 
fc ve7 To ta l  ( f t / s )  * " 4.14 + 0.58 * 
* Max c h l  opth (ft) v * 1.74 * 0.08 ' 
* conv. To ta l  c f s )  v * 18208.2 " 3.3 : 
* Length Wtd. lft) * 1546.99 9, wetted per.  (ft * 238.60 7.11 
* Min ch ~l (ft) * 1175.69 * shear ( lb/sq ft * 0.97 ' 0.04 " 
* n lpha * 4.01 ' 0.02 * 
* F r c t n  Loss (ft) 11.44 * 84.97 " 6.64 * 
* c & E LOSS (ft) * 0.00 * cum SA (acres) * 13.12 * 42.05 " 8.79 * 
******t*********i***n**,~***d**.*************,,**************,,,,*****~~****~t**~~***i~*~~***"*~**~~****** 

warning: The energy l oss  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

Th is  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 2S2WS178 (A631 
REACH: REACH 1 RS: 3.299 

INPUT 
Descr ip t ion :  
s t a t i o n  E levat ion  Data num= 37 

s t a  Elev s t a  Elev s t a  EleV s t a  EleV s t a  Elev 
.................................................................................. 

9602.08 1165.51 9620.42 1165.52 9624.26 1165.53 9649.47 1165.59 9668.15 1165.63 
9671 1165.64 9712.03 1165.76 9721.58 1165.79 9755.92 1165.88 9772.16 1165.91 

9799.8 1165.94 9822.73 1165.95 9843.69 1165.93 9873.31 1165.91 9887.57 1165.89 
9923.89 1165.81 9933.89 1165.52 9937.74 1165.36 9966.43 1163.86 9988.97 1162.84 

10000 1162.7910015.35 1162.7610078.96 1162.710109.58 1164.7510131.27 1166.3 
10136.28 1166.3310151.57 1166.3710175.91 1166.4510183.88 1166.4710215.55 1166.44 
10236.49 1166.3910255.19 1166.32 10289.1 1166.1810294.83 1166.1510312.33 1166.04 
10334.46 1165.910341.71 1165.85 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

* * * * * * * * * * * * * t * . * * * * * * * * * * , , * * * * * * * * * * * * * * ~ ~ * * * i c i c i ~  
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Bank sta:  Left R ight  Lengths: Le f t  channel R i  h t  coeff Contr. Expan. 

9923.8910131.27 1325 1378 1350 .1 .3 

$~:::*:~$;$~:,~::~:;**E::;::*:::*;***<***********, ,**** ,?******************9'********************* 

* E.G. Elev (ft) * 1165.78 * ~ l e m e n t  t 0.049 * Left 0s : Channel : Right  OB : 
* 0.31 * w t .  n-Val. * ve l  Head (ft) * w.s. Elev (ft) * 1165.48 * Reach  en. (ft) * 1325.00 * 1378.00 * 1350.00 : 
* 1164.67 *   low Area (sq ft) '< c r i t  W.S. (ft) * 375.48 : * * 375.48 * E.G. s lope (ft/ft) *0.008365 " Area p~ ft) * 

t * 1670.00 " A * Q Tota l  (cfs) * 1670.00 * Flow C 5) * * 184.74 * t * TO w id th  (ft) * 184.74 * TOP wid th  ft) 
v e l .  2ft/s) * * * 4.45 * * vey Tota l  (f t /s) 

* 
* 2.03 : * * Max chi opth (ft) * * 4.45 2.77 * * Avi.. Hy r oepth (ft) Ir * 18259.6 * 

* 18259.6 * conv. (cfs) 
* (cfs) * 1371.26 * wetted Per. (ft) * * 184.90 * (r * Length Wtd. (ft) + * 1.06 * t 

* Min ch ~l (ft) * 1162.70 * Shear ( lb/sq ft) * 4.72 * * 
* nlpha * 1.00 g, stream power ( l b / f t  s) : 
* ~ r c t n  LOSS (ft) * 11.51 * cum volume (acre-ft) 11.44 70.93 5 6.63 " 
* c & E LOSS (ft) * 0.01 * cum SA (acres) * 13.12 34.54 8.67 ' 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cur rent  and previous cross sect ion.  

Th is  may i n d i c a t e  the  need for  add i t i ona l  cross sections. 

CROSS SECTION 

RIVER: 2S2WS17B ( A 6 3  
REACH: REACH 1 RS: 3.038 

INPUT 
Descr ip t ion :  x-sect ion located 200' upstream o f  Riggs Rd. 
s t a t i o n  E levat ion  Data num= 54 

s t a  Elev s t a  s t a  Elev s t a  Elev V*t *b~UU*~r+ . * *~ fn* * * I t * * * * * *E?c: : :2~h I I~ j :E : * *~*Ek** *~+~* , r *~* * ,c *v ,~* * *9~*+~** * *~* * *~  
9373.29 1155.78 9376.94 1155.75 9423.64 1155.42 9427.69 1155.39 9428.54 1155.39 
9478.44 1155.02 9489.97 1154.94 9546.99 1152.82 9555.86 1152.38 9572.35 1151.66 
9579.27 1151.4 9593.56 1151.94 9607.32 1152.41 9616.98 1152.67 9630.04 1152.65 
9674.28 1153.87 9681.44 1153.84 9715.46 1153.7 9732.19 1153.63 9735.71 1153.62 
9782.94 1153.47 9812.86 1153.07 9830.26 1152.78 9839.65 1152.92 9884.44 1153.26 
9920.01 1153.23 9935.19 1153.22 9960.37 1152.05 9998.04 1150.05 10000 1150.2 * 10023.73 1152.4llOO37.02 1153.39lOO71.19 1153.5310088.24 1153.6lOll3.11 1153.68 
10139.45 1153.7810155.04 1153.8310190.66 1153.9710196.96 1153.9910225.39 1154.08 
10238.88 1154.1310241.88 1154.1310280.81 1154.2310293.09 1154.2610322.73 1154.3 
10344.3 1154.3310364.66 1154.3410395.51 1154.3510406.58 1154.3510446.73 1154.34 
10448.51 1154.3410456.54 1154.3410490.43 1154.3310497.94 1154.32 

Manning's n values num= 3 
s t a  n Val n v a l  s t a  n v a l  

- * *s * * * *~* *+ t * * * * t+ ,c * :~$~cu** i r * * t *v * t * *Y* * * * * *<c*  

9373.29 .044 9935.19 .04910037.02 ,044 

sank s ta :  Lef t  Right  Lengths: Left channel ~ i g h t  Coeff Contr. Expan 
9935.1910037.02 1400 1415 1375 .1 .3 

~ n e f f e c t i v e  Flow num= 1 
s t a  L s t a  R Elev permanent 

9373.29 9674.28 1154.5 F 
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warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and previous cross sect ion.  

This may i n d i c a t e  t he  need f o r  add i t i ona l  cross sect ions.  
Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  l oca t i on .  The c r i t i c a l  depth w i t h  t he  lowest ,  
v a l i d ,  water 

surface was used. 

CROSS SECTION 

RIVER: 2S2WS178 (A631 
REACH: REACH 1 RS: 2.771 

INPUT 
D e s c r i ~ t i o n :  X-section located 1200' downstream of RiggS Rd. 
s t a t i o n  E levat ion  Data num= 44 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
..................................................................................... 

9442.8 1146.38 9457.57 1146.46 9465.48 1146.51 9503.36 1146.64 9515.72 1146.72 
9549.16 1146.71 9565.95 1146.75 9594.95 1146.68 9616.18 1146.45 9640.74 1146.06 
9666.42 1145.63 9686.54 1145.35 9716.65 1144.85 9732.33 1144.69 9766.89 1144.36 
9778.12 1144.28 9817.12 1143.96 9823.92 1143.92 9886.71 1141.41 9901.78 1140.84 
9908.61 1140.74 9930.64 1140.35 9975.62 1140.4 9995.6 1140.41 10000 1140.63 

10013.51 1141.310071.45 1143.8810085.55 1143.8710124.01 1143.910125.25 1143.9 
10129.06 1143.910164.95 1143.8510176.57 1143.910204.64 1143.9810229.13 1144.03 
10244.34 1144.0210281.68 1144.1110284.04 1144.1110291.32 1144.1310323.74 1144.19 
10334.24 1144.2210363.44 1144.29 10386.8 1144.3610403.14 1144.4 

Manning's n values num= 3 
s t a  n Val s t a  n v a l  s t a  n Val 

*~t*f***************f**~~**I~********h************ 

sank s ta :  Le f t  Right  Lengths: Le f t  channel R i  h t  c o e f f  Contr. Expan. 
9817.1210071.45 1310 1320 1!20 .1 .3 

CROSS SECTION OUTPUT ~ r o f i l e  #PF 1 
,,**h*************t,,*********,,***,'**h***(*(*(******,~*****,,****<,~**~9~~~~'***~~*~c******~t**~~*******~~****** 

* 1143.21 '* ~ l e m e n t  * Lef t  0s : channel ; Right  08 ; 
* 0.23 * w t .  n-val .  h 0.049 

* W.S. Elev (ft * 1142.99 *  each Len. (ft) * 1310.00 * 1320.00 * 1320.00 " 
* 1142.16 *   low Area (sq ft) * 367.63 * * c r i t  W.S. (ft 

* E.G. Slope (ft/ft) '0.007207 * Area s ft) * * 367.63 * * 
* 1400.00 * Flow lc?S) * * 1400.00 * * Q Tota l  ( c ~ s )  " 

* TO w id th  (ft) * 204.24 * TOP Width (ft) ,, " 204.24 * 
* ve? Tota l  (f t /s) * 3.81 : A V ~ .  .vel. ( f t /s  * 3.81 * * 2.64 Hy r ~ e p t h  (ft * 1.80 * * Max ch l  opth (ft 

* 16490.8 * Cow. (cfs) * 16490.8 * * conv. Tota l  (cfs * 
* Length Wtd. (ft) * 1320.00 * Wetted Per. (ft) * 204.35 * 
*  in Ch E l  (ft) * 1140.35 * shear ( lb/sq ft b * * 0 .81  * V 

* 1.00 * s t r e a m P o w e r ( l / f t s ) ;  * 3.08 * * Alpha 
* ~ r c t n  Loss ft) * 10.08 * Cum Volume (acre-ft) * * 51.64 * 5.18 
* c & E Loss 8ft) * 0.01 * Cum SA (acres) * 25.03 * 3.70 * 
......................................................................................................... 

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and previous cross sec t ion .  

This may i n d i c a t e  t he  need for  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 2S2WS178 (A63) 
REACH: REACH 1 RS: 2.521 

. . 
Descr ip t ion :  
s t a t i o n  E levat ion  Data num= 37 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev Sta  E lev  ........................................................................................ 
9712.01 1134.07 9739.71 1133.93 9762.01 1133.84 9789.71 1133.72 9812.01 1133.67 
9839.71 1133.58 9862.01 1133.55 9889.71 1133.5 9921.79 1131.07 9936.52 1129.96 

9964.3 1129.9 9997.67 1129.97 10000 1130.1410008.18 1130.7210039.72 1133.41 
10062.49 1133.3910089.72 1133.3610128.24 1130.2910135.47 1129.9110136.08 1129.94 
10137.96 1130.0310139.78 1130.1210163.96 1131.410170.47 1131.7310174.06 1131.9 
10177.01 1132.0410179.29 1132.1710213.64 1133.2910239.72 1133.3110264.02 1133.38 
10289.72 1133.4610314.41 1133.5610339.73 1133.6710364.79 1133.7410389.73 1133.85 
10415.18 1133.8810439.73 1133.91 
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ls2ws3LA56. rep 
Manning's n Values num= 3 

s t a  n v a l  s t a  n v a l  s t a  n v a l  
................................................. 

9712.01 ,044 9889.71 .04910039.72 .044 

sank s ta :  L e f t  Right Lengths: Left  channel Right 
9889.7110039.72 1825 1859 1810 

~ n e f f e c t i v e  Flow num= 1 
s t a  L s t a  R Elev Permanent 
1006210439.73 1134 F 

$::::*:E2:~:!*::I:!~**E:~E::*~:~*;***********,<********* 
* E.G. EleV (ft) 
* v e l  Head (ft) 
* w.s. Elev (ft) 
* c r i t  W.S. (ft) 
* E.G. Slope (ft/ft) 
* Q Tota l  (cfs) 
* TO width (ft) 
* veY Total  (ft/s) " Max Chl Opth (ft) 
* Conv. Total (cfs) 
* Length wtd. (ft) 
* Min ch ~l (ft) 
* Alpha 
* Frc tn  Loss (ft 
* C & E LOSS (ft 
..................... 

* Flement 

* Rf 
* Fl-.. ... . 
* Area (sc 
* F1 
* T< 
* A\ . ..., 
* Hy8r. ns 
* c< 
' W ~ L L ~ U  I 

* shear (1 
* stream I-.... 
* cum Volume (a[ 
* cum sA 

.*t******t*l 

Coeff contr .  
.1 

;*************** 
L e f t  0s * 

...................... 
channel * Right 0s * * - . . . . . . . . . ' '?. n-Val. (i * 0.049 * 

?ach  en. (ft) * 1825.00 * 1859.00 * 1, 
lnur Area (sq ft) % * 282.58 * 

ft) i( * 282.58 * 
low <;A) ii * 1270.01 
)p width (ft) * * 134.11 ,. \/.I. (ft /s)  * * 4.49 * 
_ .  . .>pth (ft) ii * 2.11 * 

)nv. (cfs) ~r * 14068.0 * 
,*+-A oer. (ft * 134.3.. " 1.07 ' 

* 4.81 * 
: re- f t )  " 41.79 * * 19.91 ' 

warning: Divided f l o w  computed f o r  t h i s  cross-section. 
warning: The energy l o s s  was greater than 1.0  ft (0.3 m). between the cur rent  and previous cross sect ion.  

This may ind ica te  the need f o r  add i t iona l  cross sections. 
Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  l oca t ion .  The c r i t i c a l  depth w i t h  the lowest, 
v a l i d .  water . - . . .. , . . . - - 

surface was used. 

CROSS SECTION 

RIVER: 2S2WS17B (A631 
REACH: REACH 1 RS: 2.168 

INPUT 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

............................................... 

9659.64 ,044 9839.27 .04910158.15 .044 

sank Sta: Lef t  Right Lengths: Left  channel Right Coeff cont r .  Expan. 
9839.2710158.15 1400 1429 1420 .1 . 3  

~ n e f f e c t i v e  Flow num= 1 
s t a  L s t a  R Elev Permanent 

9659.64 9944.44 1122 F 

- . - . - . - . . . -, 
* v e l  Head (ft) 
* W.S. Elev (ft * 1119.39 R t  
* c r i t  W.S. (ft3 * 1118.60 * F l  
* E.G. slope (ft/ft) *0.006406 " Ar 

Q Tota l  ( c ~ s )  * 1080.00 * F1 
* TO width (ft) * 240.46 * T c  
* Ve? Total  ( f t /s )  + 3.48 * A v  

CROSS SECTION OUTPUT Pro f i l e  #PF 1 
X************V**.***************II*UY~*%****,,****************~***********,~*~r***~**************** 

a E c 61-v ffr) * 1119.58 * Element * Lef t  08 * channel * Right OB ; 
* 0.19 '< W t .  n-Val. * * 0.049 ' 

!ach ken. (ft) * 1400.00 * 1429.00 * 1420.00 * 
ow Area (sq ft) * '< 310.18 * li 

.ea (s ft) * * 361.69 * 
ow (c?s) -* 

* 
* 1080.00 " 

~p width (ft) * " 240.46 * t 

'g. v e l .  (ft/s) - * 3.48 * * 
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lS2WS31A56.rep * 
* 2.84 * Hydr. Depth (ft) 1.72 : * Max Chl ~ p t h  (ft) 

IX 

* 13493.6 * conv. (cfs) * ' 13493.6 * conv. To ta l  cfs) 
* 

* * 180.53 " * Length Wtd. [ft) * 1429.00 * Wetted Per. (ft) * 
* 1116.55 * shear ( lb/sq ft) * 0.69 * * Min ch E l  (ft) * 1.00 * stream power ( l b / f t  s) : * 2.39 * * * ~l pha * F r c t n  LOSS ft) * 11.23 * cum volume (acre-ft) * * 28.04 * 0.00 * 

* c & E Loss gft) * 0.01 * cum sn (acres) * 11.91 * 0.01 * 
.................................................................................................... 

Warning: D iv ided f low computed fo r  t h i s  cross-sect ion.  
Warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 

0.7 o r  g rea ter  than 1.4. Th i s  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sect ions.  
Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and prevlous cross sect ion.  

This,may i n d i c a t e  t he  need f o r  add i t i ona l  ,cross sec t ions .  
Note: M u l t i p l e  c r l t l c a l  depths were found a t  t h l s  l oca t l on .  The c r i t i c a l  depth w i t h  t he  lowest ,  
v a l i d ,  water 

sur face  was used. 

CROSS SECTION 

RIVER: 2S2WS17B (A631 RS: 
REACH: REACH 1 

Manning's n Values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

* * t *hY* * * * ,~ , t * * * * * * *h I~ f f i i *~< *U* * *~ ' * * * * * * * * * ,~ * * * * * *  

9540.27 .044 9846.12 .04910048.02 .044 

sank s t a :  Le f t  R igh t  Lengths: Le f t  channel R igh t  c o e f f  con t r .  Expan. 
9846.1210048.02 1320 1431 1400 .1 .3 

CROSS h * * t * t t f t * , , * * 1 Y * t t * * t h h * * * * t * * . I , * ~ t , , * h ~ f * h * * * ~ ~ , ~ * * * ~ t * * * * ~ , * ~ t c * * * ~ ~ , t ~ r * * * * * * * ~ r * * * * * * * * * * * * ~ , * + ~ * * * * i ' * * *  SECTION OUTPUT p r o f i l e  #PF 1 

* E.G. Elev (ft) * 1108.34 * Element s 
* Lef t  os : channel ; Right  OB : 

+ 0.27 * W t .  n-Val. * v e l  Head (ft) 0.049 
* w.s. Elev (ft) * 1108.07 * Reach Len. (ft) * 1320.00 * 1431.00 * 1400.00 : 

* 1107.51 *   low Area (sq ft) * c r i t  W.S. (ft) 
* 225.03 * 

* * 225.03 * * E.G. s lope (ft/ft) *0.010237 * Area s ft) 
* 

* 940.00 " Flow tc?s) * )i * 940.00 
* * Q T o t a l  (cfs) * 141.51 * Top Wldth ft) f 141.51 * * * TO w id th  ft) * 4.18 * A v  v e l .  t f t / s )  * 4.18 * * vey To ta l  !ft/s) 
* 

* 2.16 * Hy%. Depth (ft) * * 1 . 5 9 ;  * Max c h l  op th  (ft) 
* 

* * 9290.6 
+ conv. To ta l  (cfs) * 9290.6 * conv. (cfs) r * 141.66 ' * 
* Length Wtd. (ft) * 1431.00 " Wetted per. (ft] u * 1.02 * II 
*  in ch ~1 (ft) * 1105.91 * Shear ( lb/sq ft 

* 1.00 * stream power ( l b / f t  s) 2 * 4.24 ' * 
* Alpha * 10.24 * cum Volume (acre- f t )  * 18.41 * 0.00 " 

* 0.05 * cum SA (acres) * 5.65 * 0.01 * 
** ,<** * * * * * * * * * * * * * * * * * * * *+ , * * * * * * * * * * * * * *? t *?< ,c * * * * * * * * * * * * * * f , * * * * * * *  

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previou; cross sec t ion  

Th is  may i n d i c a t e  t he  need fo r  add i t i ona l  cross sec t ions .  

CROSS SECTION 

RIVER: 2S2WS17B (A631 
REACH: REACH 1 RS: 1.627 

INPUT 
Descr ip t ion :  
s t a t i o n   levat ti on ~ a t a  num= 37 
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152WS31A56. rep 
s t a  Elev s t a  Elev s t a  Elev Sta Elev s t a  Elev *Y*****,,***************Vii*************************************,?***************** 

9672.35 1100.24 9705.3 1100.22 9749.54 1100.03 9765.54 1099.94 9798.29 1099.66 
9825.78 1099.43 9839.2 1099.29 9886.01 1098.79 9928.86 1098.26 9946.25 1098.08 
9983.5 1095.94 9993.77 1095.28 9999.27 1094.88 10000 1094.8310020.87 1095.94 
10037.3 1096.8110055.32 1097.5610063.13 1097.5610123.28 1095.7810131.29 1095.57 
10135.29 1096.1210150.811097.86810190.69 1102.3610201.44 1103.610203.28 1103.81 
10205.47 1104.0310233.02 1103.310255.53 1102.6110256.61 1102.610305.58 1101.65 
10309.08 1101.6210355.63 1100.9110361.54 1100.8810405.69 1100.7910414.01 1100.77 
10455.74 1101.1510466.47 1101.13 

~ a n n i n g ' s  n Values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

* * * * * * * * t t * Y * * * * + l * * ~ * * * * * i * * ~ ~ * * * * * * * ~ ~ * * , < * * ~ ~ *  

9672.35 .044 9946.25 .04910150.81 .044 

sank s ta :  L e f t  Right coeff cont r .  Expan. 
9946.2510150.81 .I .3 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross sect ion.  

This may i n d i c a t e  the need for add j t iona l  cross sections. 

CROSS SECTION 

RIVER: 2S2WS178 (A631 
REACH: REACH 2 RS: 1.294 

Elev s t a  Elev s t a  Elev 
i.*I******t*t****t************(********** 

Manning's n values num= 3 
Sta n Val s t a  n Val n Val ................................................... 

9126.07 ,044 9870.57 .04910081.93 ,044 

sank sta:  Lef t  Right Lengths: L e f t  Channel R i  h t  Coeff Contr. Expan. 
9870.5710081.93 900 834 y90 .1 .3 
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1~2ws31456. rep  
~ ~ $ ~ ~ , ~ ~ $ $ : W ~ ~ ~ $ e $ $ ~ ~ ~ ~ ~ f ~ ~ $ ~ f t I : $ * $ ~ * * * , , , , , , , * * * * * * * * * * * * ~ * ~ * * * ~ ~ * * , , * * < ~ ~ * * * * * * * * * * * * * + c * * ~ ~ * * * * + , * * * * *  
* E.G. EleV jft) * 1084.72 * ~ l e m e n t  .A * Le f t  08 : channel * R igh t  06 ' 

0.049 " * v e l  Head ( t) * 0.30 * W t . n - V a l .  
* W.S. Elev (ft * 1084.42 * Reach Len. (ft) * 900.00 * 834.00 " 790.00 : 
* c r i t  w.s. (ftl * 1083.93 *  low Area (sq ft) h * 201.57 : 

* * 201.57 * E.G. s lope (ft/ft) *0.012070 
* 

* 890.00 : !:?SF) * * 890.00 * * Q T o t a l  (cfs) 
* 

* 132.00 * Top Wldth (ft) tr f 132.00 * * TO w id th  ft) 
* 

* 4.42 * A V ~ .  , ve l .  ( f t /s) t * 4.42 * * ve? T o t a l  [ f t /s) 
* 

* 2.18 * ~y r ~ e p t h  (ft) * yc 1.53 : * Max c h l  ~ p t h  (ft) 
* 

tr * 8101.1 * conv. ~ o t a l  P f s )  * 8101.1 * Conv. (cfs) * 
* 834.00 * wetted per.  (ft * 132.12 * * Length Wtd. ft) 
* 1082.24 * shear ( lb/sq fti : * 

* 1.15 * * * Min ch ~l (ft) * 1.00 * stream power (1 /ft 5) : * 5.08 * * Alpha 
* 

* F r c t n  LOSS ft) * 5.42 * cum volume (acre-ft) ;::; : $':;: : ti::: : * c & E LOSS [ft) * 0.05 * cum SA (acres) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 
0.7 o r  g rea ter  than 1.4. Th is  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross secfions. 

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and previous cross sec t ion .  

Th is  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sec t ions .  

CROSS SECTION 

RIVER: 2S2WS17B (A631 
REACH: REACH 2 RS: 1.137 

INPUT 
Descr ip t ion :  
s t a t i o n  E levat ion  Data num= 29 

s t a  Elev Sta Elev s t a  Elev s t a  Elev s t a  Elev 
f *h* * *v* ,~* * * * . * * * * *~* , . ) ,~ * * I * * * * * *~~** * * * ,~* * * *~ ,~* * * * * * * * * * * * * , , * * * * * ,~ * * ,~* ,<* * * * * * * * *~~~~ 

9683.52 1081.42 9728.2 1081.29 9749.62 1081.23 9779.8 1081.12 9818.86 1080.97 
9831.39 1080.91 9847 1080.21 9856.5 1079.77 9918.22 1076.89 9931.19 1076.77 
9986.94 1076.46 9998.72 1076.38 10000 1076.3810002.26 1076.5810003.24 1076.66 
10016.9 1077.6310024.58 1078.1910027.64 1078.4510030.33 1078.6910032.57 1078.86 

10067.44 1080.1910088.43 1080.2710102.31 1080.310139.45 1080.36 10144.7 1080.36 
10170.46 1080.3710187.09 1080.3810190.48 1080.410229.48 1080.46 

Manning's n Values num= 3 
s t a  n v a l  s t a  n v a l  s t a  n v a l  

***,<*t***************,,**,<*r4******~,9c*~~**,<**,~***?: 

9683.52 ,044 9831.39 ,04910067.44 ,044 

sank s t a :  Le f t  R igh t  Lengths: L e f t  channel R igh t  c o e f f  con t r .  Expan. 
9831.3910067.44 1470 1506 1490 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 ** ****,?hf ................................................................................................ 

* E.G. Elev (ft) * 1079.25 * ~ l e m e n t  * Lef t  0s : channel : Right  06 : 
* v e l  Head (ft) * 0.13 * w t .  n-Val. * 0.049 
* W.S. Elev (ft * 1079.12 * Reach Len. (ft) * 1470.00 * 1506.00 1490.00 : 
* c r i t  W.S. (ft * 1078.02 *  low Area (sq ft) * " 308.91 * 

* * 308.91 * * ~ . ~ . s l o p e ( f t / f t )  *0.004049 * ~ r e a ( s  ft) * * 
* 890.00 * Flow (c$s) * 890.00 " * * Q T o t a l  (cfs) 
* 169.15 * TOP w id th  ft) t * 169.15 * * * TO w id th  ft) * 2.88 * Avg. v e l  . $ftlS3 * * 2.88 * * vey To ta l  l f t / s )  

* 
* 1.83 " * " Max c h l  ~ p t h  (ft) * 2.74 " Hydr. ~ e p t h  (ft * 13987.6 * * * conv. T o t a l  (cfs) * 13987.6 " conv. (cfs) * 1506.00 * Wetted per. (ft * 169.30 * * Length wtd. (ft) 

t 

* 1076.38 * shear ( lb/sq ft * 0.46 ' * * Min ch ~l (ft) * 1.00 * stream power (1 * 1.33 * * ~l pha 
* 

* ~ r c t n  LOSS ft) * 8.91 * cum volume (acre-ft) * 1.29 * 55.54 * 11.04 " 
* C & E Loss [ft) * 0.01 * cum SA (acres) 5.40 * 30.87 * 14.46 * 
**U,<****************I,**,I*****,,,(.*************,<********************"t******************~~********** 

Warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 
0.7 o r  g rea ter  than 1.4. Th i s  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross secfions. 

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and prevlous cross sect ion.  

Th i s  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sec t ions .  

CROSS SECTION 
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lS2WS31456.rep 
RIVER: 2SZWS17B (A63) 
REACH: REACH 2 RS: 0.852 

@ INPUT, , 
Desc r i p t i on :  X-sect ion l o c a t e d  a t  O c o t i l l o  Road. 
s t a t i o n  E leva t i on  Data num= 38 

s t a  Elev s t a   lev s t a  E lev  s t a  E lev  s t a  E lev  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Manning's n Values num= 3 
s t a  n Val s t a  n v a l  s t a  n v a l  ................................................. 

9626.27 .044 9764.97 .04910065.53 ,044 

Bank Sta: L e f t  R igh t  Lengths: L e f t  channel R i  h t  Coeff con t r .  Expan. 
9764.9710065.53 1350 1363 1350 .1 .3 

~ n e f f e c t i v e   low num= 1 
Sta  L Sta R Elev Permanent 

9626.27 9915.2 1071 F 

Warning: The energy l o s s  was g rea te r  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t i on .  

Th i s  may i n d i c a t e  t h e  need f o r  a d d i t i o n a l  cross sec t ions .  
Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  l o c a t i o n .  The c r i t i c a l  depth w i t h  t h e  lowest ,  
v a l i d ,  water 

surface was used. 

CROSS SECTION 

RIVER: 252WS17B (A63) 
REACH: REACH 2 Rs: 0.593 

INPUT 
Descr ip t ion :  
s t a t i o n  E levat ion  ~ a t a  num= 43 

s t a  Elev s t a  Elev s t a  Elev s t a  E lev  s t a  E lev  ................................................................................... 

Manning's n Values num= 3 
s t a  n v a l  s t a  n v a l  **********t*Y*t**fll*I**,,Irii*v,,f,z,,Uii~*rt2t$*li~aaY$! 
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sank s ta :  Le f t  R igh t  Lengths: Le f t  channel R igh t  coeff con t r .  Expan. 
9954.9910085.85 1580 1563 1550 .1 .3 ..- ~ 

I ne f f ec t i ve  Flow num= 1 
s t a  L s t a  R Elev Permanent 

10236.1310497.37 1060 F 

.................................................................................................... 
* E.G. Elev ft) f * 1059.94 * Element *  eft OB ; channel * ~i h t  OB : 
* v e l  Head ( t) * 0.16 * w t . n - V a l .  * 0.044 0.049 * 8.044 * 1059.79 * Reach Len. (ft) * 1580.00 * 1563.00 * 1550.00 
* c r i t  W.S. (ft * 1059.23 *  low Area (sq ft) * 38.38 * 221.44 : 67.90 
" E . G . S l o p e ( f t / f t )  *0.006254 * 38.38 * 221.44 301.71 * 
* Q T o t a l  ( c ~ s )  * 900.00 : %:: f:;[Sftl * 39.50 * 753.73 * 106.76 * 
* TO Width ft) * 583.05 * TOP Wldth (ft) * 160.47 " 130.86 ' 291.72 * 
* ve? To ta l  t f t / s )  * 2.75 *Av i . ,Ve l .  (ft/s) * 1.03 : 3.40 * 1.57 * 
* Max ~ h l  ~ p t h  (ft * 3.05 : Hy r Depth (ft) * 0.24 1.69 0.45 * * conv. To ta l  cfsj * 11380.5 * conv. (cfs) * 499.5 * 9530.9 1350.0 : 
* Length wtd. tft) * 1562.54 * Wetted Per. (ft * 160.47 * 130.96 * 150.28 
* ~ l n  Ch E l  (ft) * 1056.74 * Shear ( Ib/sq ft * 0.09 * 0.66 ' 0.18 " 
* n lpha * 1.33 * stream Power ( l b / f t  s) : 0.10 2.25 " 0.28 * 
" F r c t n  Loss ft) * 10.80 * Cum Volume (acre- f t )  * 0.70 : 30.70 : 6.36 * 
* c & E LOSS tft) * 0 .01  * Cum SA (acres) 2.91 16.63 9.83 * 
(**t*******************(?,**,<*I'******************~t*********,~**,,**~8***~~***f~**~~******************** 

warning: The energy l o s s  was greater  than 1 .0  ft (0.3 m). between the  cu r ren t  and previous cross sec t ion .  

This,may i n d i c a t e  t h e  need f o r  add i t i ona l  ,cross sect ions.  
Note: M u l t l p l e  c r l t l c a l  depths were found a t  t h l s  l o c a t ~ o n .  The c r i t i c a l  depth w i t h  t h e  lowest ,  
v a l i d ,  water 

sur face  was used. 

CROSS SECTION 

RIVER: 2S2WS17B (A63) 
REACH: REACH 2 RS: 0.298 

INPUT 
Descr ip t ion :  
s t a t i o n  E levat ion  oata num= 34 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  EleV 
.*********q,***t***t*t***,,***t*tt******,<***,<**,,*********,,**********~~***** 

9662.14 1049.78 9699.86 1049.92 9712.25 1049.94 9723.08 1049.88 9762.36 1049.84 
9812.43 1046.32 9823.18 1046.27 9828.79 1045.81 9837.92 1045.45 9844.89 1045.27 
9846.82 1045.33 9847.08 1045.33 9854.72 1045.55 9862.96 1045.79 9874.3 1046.13 
9884.96 1046.45 9893.23 1046.62 9900.3 1046.77 9948.34 1047.92 9952.41 1048.01 
9954.67 1048.04 9956.34 1048.07 9962.82 1048.42 9972.7 1047.6 9984.41 1046.62 

10000 1045.2810003.56 1044.9810037.18 1047.0710050.32 1047.8810064.34 1048.6 
10101.57 1048.7110115.49 1048.7510143.66 1048.7910166.63 1048.86 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

t+,*h***ttfl*thti*tht****I**,<*11*tlt*ii?,****l********* 

9662.14 .044 9762.36 .04910064.34 .044 

sank Sta: Le f t  R igh t  Lengths: Lef t  channel ~ i g h t  Coef f  Contr. Expan. 
9762.3610064.34 1505 1573 1455 .1 .3 

I n e f f e c t i v e  Flow num= 1 
s t a  L s t a  R Elev Permanent 

9662.14 9962.82 1049.5 F 

CROSS SECTION OUTPUT .t**h*******t t***t************** i l****tr********************?f********************qc**********+s**** p r o f i l e  #PF 1 

* E.G. EleV ft) f * 1049.13 * ~ l e m e n t  *  eft 0s : channel : ~i h t  OB * 
* Vel Head ( t) * 0.28 " w t .  n-Val. * 0.049 8 . 0 4 4 "  
* W.S. E lev  ft * 1048.85 * Reach Len. (ft) * 1505.00 * 1573.00 * 1455.00 * 
* c r i t  W.S. tft3 * 1048.02 *  low Area (sq ft) * * 208.30 : 11.36 ' 
* E.G. s lope (ft/ft) "0.007673 * Area ft) * " 587.48 11.36 * 
* Q To ta l  ( c ~ s )  900.00 " Flow t:?S) * * 891.99 * 8 .01  : 
* TO Width ft) * 385.48 * TOP Wldth ft) 

* * 287.84 : 97.64 
* vey To ta l  t f t / s )  * 4.10 * Av . v e l  . l f t / s )  *r " 4.28 0.71 * 
* Max c h l  op th  (ft * 3.87 * Hy i r .  Depth (ft) *i * 2.05 * 0.12 * 
* c o n v  1 f * 10274.2 * conv. (cfs) s * 10182.7 : 91.5 " 
* Length wtd. ft) * 1572.48 * wet ted Per. (ft) 

* * 101.77 97.64 " 
* Min ch ~l (ft) * 1044.98 * shear ( lb/sq ft i u * 0.98 * 0.06 ' 

Alpha * 1.08 * stream Power (1 /ft s) : * 4.20 : 0.04 " 

F r c t n  LOSS (ft) * 10.53 * cum volume (acre-ft) * 16.19 0.79 * 
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1s2ws31456.rep 
* c & E Loss (ft) * 0.04 * Cum SA (acres) n * 9.12 * 2.90 * 
I * * * % * * l * t * * * Y * t * l * * * * * * * * * * * * * * * * * * * * * * * * * , < ~ * * * * * * * 9 ~ * * * 9 ~ * * * * * * * * * * * * * * * * * * ~ * * * * * * * * * * * * * * * * * * *  

warning: The energy l o s s  was g rea te r  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

Th i s  may i n d i c a t e  t h e  need f o r  a d d i t i o n a l  cross sec t ions .  
Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  l o c a t i o n .  The c r i t i c a l  depth w i t h  t h e  lowest ,  
v a l i d .  water 

' sur face  was used 

CROSS SECTION 

RIVER: 2S2WS17B (A63) 
REACH: REACH 2 RS: 0.000 

INPUT 

Manning's n values num= 3 
s t a  n v a l  s t a  n v a l  S ta  n V a l  

, ' * * * * * * * ,< * * * * * * * * * *h* *h* * * * * * * * * * * * * * * * ,C* , , * * * * ,< * * *~?  

9722.38 ,044 9928.77 .04910201.22 ,044 

sank s t a :  Le f t  R igh t  Lengths: L e f t  channel R igh t  Coeff con t r .  Expan. 
9928.7710201.22 13 13 13 .1 .3 

~ n e f f e c t i v e   low num= 1 
s t a  L s t a  R Elev Permanent 

10201.2210492.56 1039.5 F 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
~ ~ ~ ~ ~ ~ U ~ ~ ~ ~ * * * * * * ~ * U U U U U U U I I I I I ~ + % ~ % % ~ ~ ~ * * ~ * * * * * * * * * * * ~ < * * * * * * * * < ~ ~ ~ + ~ ~ ~ ~ ~ * * ~ * * * * * * ~ ~ + ~ * % ~ * * * * * + < * *  

~l ement * 
w t  . n-val . %. 

cum SA (acres) f 
........................... 

L e f t  0s ; channel 
0.049 

308.99 
308.99 
910.00 
217.41 

2.95 
1.42 

11841.2 
217.50 

0.52 
1.54 

i i****l**r**i 

+' Righ t  OB 2 
V 

* * 
1* 

" 35.88 * * * 
" 75.93 * * 
2 * 
* i 

* * 
* * 

* 
* * 
* * 

C * * * * * * * * * l f *  

warning: D iv ided f l o w  com u ted  f o r  t h i s  cross-sect ion.  
Note: M u l t i p l e  c r i t i c a ?  depths were found a t  t h i s  l o c a t i o n .  The c r i t i c a l  depth w i t h  t h e  lowest ,  
v a l i d ,  water 

sur face  was used. 

CROSS SECTION 

RIVER: 2S2WS7B (A51) 
REACH: REACH 1 RS: 1.710 

INPUT 
Descr ip t ion :  x -sec t ion  i s  approximate1 y 500' upstream o f  o c o t i l l o  Road. 
l r m i t  -..... - 

of sudy. 
s t a t i o n  Elevation Data num= 50 

s t a  Elev s t a  Elev s t a  Elev s t a  E lev  s t a  Elev 
t * * * + b * * * * * * * * * * * * * * * * * ~ ~ * * * * * t r * * * * i * d f * * * * * * * ~ ~ * * * * * * * 9 ~ ~ ~ * * * * ~ c ~ * * * ~ * * * * * * * ~ * * ~ ~ * * *  
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Manning's n Values num= 3 
s t a  n va l  s t a  n va l  s t a  n v a l  

U*.*******h****************t**********~t****~t***** 

9690.2 .044 9942.49 .04910228.96 .044 

sank sta:  Left Right Lengths: Left channel R i  h t  coeff Conti-. Expan 
9942.4910228.96 1325 1362 1310 .1 .3  

$:::2*::$:$::*::;:y;**!:::;k*$!:*:********************************************?t*************** 
* E.G. Elev fft) * Left os : channel : Right 00 : 
* ve l  Head ( t) tr 0.049 

* 1325.00 * 1362.00 : 1310.00 : 
* 239.44 * * 239.44 * h 

* ' 480.00 * * 
t * 187.46 * * 
* * 2.00 * * * 2.00 * AV * * 1.28 : 9' * Max ~ h l  ~ p t h  (ft * 1.86 " Hy%. ~ e p t h  (ft * " 8544.6 (r 

* conv. Total  (cfs * 8544.6 * conv. (cfs) * * 187.56 " 
* ~ e n g t h  wtd. (ft) 4 1362.00 * wetted Per. (ft) * * 0.25 " * 

* * Mln ch E l  (ft) * 1070.51 Shear (lb/sq ft) * 0.50 : 
* Alpha * 1 .00  * stream power ( l b / f t  5) : * 9.39 * cum Volume (acre-ft) ,, 5.55 * 50.64 5.30 * * Frc tn  Loss (ft) 
* c & E LOSS (ft) * 0.03 * cum SA (acres) 6.54 * 35.66 * 5.65 * 
**,,ht***,~***t***t*,~***tt**ht*****,,II*t,I******"c**********i~*i~~i~**~c**~~*"~*****~~**~~~'***~'***'~*****y~*** 

warning: The conveyance r a t i o  (upstream conveyance div ided by downstream conveyance) i s  l ess  than 
0.7 or  greater than 1.4.  This may ind ica te  the need for add i t iona l  cross secfions. 

Warning: The energy loss  was greater than 1 . 0  ft (0.3 m). between the current and prevlous cross Section. 

This may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 2S2WS7B (A51) 
REACH: REACH 1 RS: 1.452 

INPUT 
Descr ipt ion:  X:section i s  approximately 850' downstream o f  0 c o t i l l 0  Rd. 
s t a t i o n  Elevat lon Data num= 35 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
.................................................................................... 

9825.01 1062.97 9833.19 1063 9874.05 1063.12 9883.2 1063.15 9923.08 1063.25 
9933.21 1063.27 9952.42 1062.52 9986.88 1061.21 10000 1060.71 10001.1 1060.66 

10015.05 1061.1610083.24 1063.5110102.64 1062.7110115.61 1062.3210135.51 1061.68 
10151.15 1062.3410183.26 1063.7410217.31 1063.8610233.27 1063.8910266.34 1064.02 
10283.28 1064.0810315.38 1064.1810333.29 1064.2210364.42 1064.36 10383.3 1064.44 
10413.45 1064.4610433.31 1064.5110462.49 1064.5310483.32 1064.5810511.53 1064.62 
10533.33 1064.6710560.57 1064.6810583.34 1064.69 10609.6 1064.6510633.35 1064.58 

Manning's n values num= 3 
s t a  n v a l  s t a  n Val s t a  n v a l  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9825.01 ,044 9933.21 .04910083.24 ,044 

sank sta: Lef t  Right Lengths: Left  channel ~i h t  c o e f f  contr .  Expan. 
9933.2110083.24 1345 1399 lY25 .1 .3  

Inef fec t ive  Flow num= 1 
s t a  L s t a  R Elev Permanent 

10083.2410633.35 1064 F 

$::::*:~$~::~*::;g~I**g:::;~:*$!5*;********,,**************************9,******,,<,**************** 
* E.G. Elev (ft) * 1063.01 * Element *  eft os : channel : Right 0s : 
* vel  Head (ft) * 0.33 * W t .  n-Val. 

~r 0.049 

* W.S. Elev (ft) * 1062.68 * Reach Len. (ft) * 1345.00 * 1399.00 " 1325.00 * 
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* c r i t  W.S. (ft) 
* E.G. Slope (ft/ft) 
* Q Tota l  (cfs) 
* TO width (ft) 
* ve? Tota l  (ft/s) 

Max c h l  opth (ft) 
* conv. Tota l  (cfs) 
* Length Wtd. (ft) 

Min ch El (ft) " Alpha 
* Frc tn  LOSS ft) 
* C & E LOSS gft) 
f * * * * t * fh t * * * * i * ,< * t * i  

ls2ws31456.rep 
*   low Area (sq ft) 
* Area (s ft) 
* Fl  OW (C?S) 
* TOP width (ft) 

Vel . ( f t / s  : E~E.  Depth (ft 
Conv. (cfs) 

* wetted Per. (ft) 
* shear (lb/sq ft 
* stream power (1 b /ft s) 
* cum volume (acre-ft) 
* cum SA (acres) 

********tf********h******-* 

Warning: Div ided f l o w  computed f o r  t h i s  cross-section. 
warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 

0.7 o r  greater than 1.4. This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 
warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross section. 

This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 
Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  l oca t ion .  The c r i t i c a l  depth w i t h  the lowest, 
v a l i d ,  water 

surface was used. 

CROSS SECTION 

RIVER: 252WS7B (A51) 
REACH: REACH 1 RS: 1.187 

INPUT 
Descr ip t ion:  
s t a t i o n  Elevat ion Data num= 39 

s t a  s t a  s t a  EleV s t a  Elev s t a  Elev ** **,? *c*****: ! : :9 '*********** ,E!::******************** ,  <*,,** ....................... 
9572.23 1053.42 9597.21 1053.39 9605.18 1053.36 9647.22 1053.24 9656.15 1053.18 
9697.23 1052.97 9707.12 1052.92 9747.24 1052.7 9758.09 1052.65 9797.24 1052.45 
9809.06 1052.38 9847.25 1052.27 9860.04 1052.25 9897.26 1052.17 9911.01 1052.16 
9947.27 1052.2 9980.81 1050.03 9999.36 1049.16 9999.8 1049.14 10000 1049.15 
10020.79 1050.3210030.14 1050.89 10047.3 1052.2310064.82 1052.2510097.33 1052.29 
10127.82 1052.3210154.06 1050.8410156.87 1050.59 10161.3 1050.410167.74 1050.24 
10184.3 1049.3510190.14 1048.9210194.82 1049.1710203.34 1049.6210247.41 1052.6 
10271.57 1052.6310297.43 1052.6810323.26 1052.6710347.46 1052.67 

Manning's n Values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

, < * * * + * * * c l * * t ~ * * * * * * * * * * l i * * * * * * , ~ * * , < * * * * * * ~ ~ ~ ? ~ ~ ~ ~ *  

9572.23 .0449947.27 .04910047.3 ,044 

sank s ta :  Lef t  Right Lengths: Lef t  channel Right Coeff Contr. Expan. 
9947.27 10047.3 1410 1468 1380 .1 .3 

OUTPUT Profile #PF l***********,?**,c** *,c*%******* *****- ..................... * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *9<** *<  

* E.G. Elev ft) f 1051.59 * Element * L e f t  0s : channel R i  h t  OB : 
* v e l  Head ( t) " 0.10 * w t . n - v a l .  * 0.049 8.044 
* W.S. Elev (ft) * 1051.50 * Reach Len. (ft) ^ 1410.00 * 1468.00 ' 1380.00 * 
* c r i t  W.S. (ft) *  low ~ r e a  (sq ft) L * 100.58 * 115.27 * 
* ~ . ~ . s l o p e ( f t / f t )  *0.004347 * ~ r e a ( s  ft) * 100.58 * 115.27 * 
* Q Tota l  (cfs) * 540.00 * Flow (c?s) * * 234.53 * 305.47 * 
* TO width ft) * 168.34 * TOP width (ft) +, " 79.72 * 88.62 * 
* ve? Tota l  l f t / s )  * 2.50 ve l .  ( f t /s )  d * 2.33 * 2.65 * 
* Max ch l  ~ p t h  (ft) * 2.57 : Eir. Depth (ft) * * 1.26 * 1.30 ' 
* conv. Tota l  cfs)  * 8190.1 * conv. (cfs) * * 3557.0 * 4633.1 * 
* Length wtd. tft) * 1444.21 * wetted Per. (ft) * * 79.86 * 88.78 * 
* Min Ch E l  (ft) * 1049.14 * shear ( lb/sq ft) * * 0.34 " 0.35 * 
* nl pha " 1.01 * s t r e a m ~ o w e r ( l b / f t s ) :  * 0.80 * 0.93 " 
* F rc tn  LOSS ft) * 9.90 " cum Volume (acre-ft) * 5.55 * 41.76 * 2.72 * 
* c & E LOSS tft) * 0.01 * Cum SA (acres) 6.54 * 27.95 * 2.64 " 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

warning: Div ided f l o w  computed for t h i s  cross-section. 
warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 

0.7 o r  greater than 1.4. This may ind ica te  the need f o r  add i t iona l  cross sections. 
Warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross sect ion.  

This may i n d i c a t e  the  need f o r  add i t iona l  cross sect ions 

CROSS SECTION 
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152WS31A56. rep 

RIVER: 2S2WS7B (A511 
REACH: REACH 1 RS: 0.909 

TNPIIT -. 
Descr ip t ion :  
s t a t i o n  E levat ion  Data num= 24 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
................................................................................... 

9861.85 1042.52 9873.54 1042.52 9912.16 1042.53 9943 1042.54 9975.79 1041.58 
9982.05 1041.14 9994.7 1040.32 10000 1040.0510001.33 1039.9810040.41 1040.14 

10080.98 1040.13 10098.4 1040.6210118.37 1040.9710162.71 1042.3110190.77 1042.41 
10212.72 1042.43 10241.4 1042.6310262.72 1042.7710292.04 1042.8810312.72 1042.97 
10342.67 1042.9310362.73 1042.97 10393.3 1042.9210412.73 1042.96 

Manning's n values num= 3 
s t a  n Val s t a  n v a l  s t a  n v a l  

,<******* , , ******* t t*h****1(******** t* t******~<**  

9861.85 ,044 9943 .04910162.71 ,044 

sank s ta :  Le f t  R igh t  Lengths: Le f t  Channel ~i h t  Coef f  Contr. Expan. 
994310162.71 1400 1394 1!60 .1 .3 

$5:::,<::$$:2~92!;::$**:::E1:*!::*:****,,**********,<****v,,<*,,**,,*,<,,,,***,r*,,***************9,*****9'9~ 

* E.G. Elev (ft) * 1041.70 * ~ l e m e n t  * Le f t  os : Channel : Right  05 : 
* v e l  Head (ft) * 0.18 * w t . n - V a l .  0.049 
* w.s. Elev (ft) * 1041.51 * Reach Len. (ft) * 1400.00 * 1394.00 * 1360.00 : 
* C r i t  w.5. (ft) * 1041.14 *  low nrea (sq ft) ii * 171.59 * 

* * 171.59 * * E.G. s lope (ft/ft) *0.011677 * 
* 590.00 : %:: !%.?) (i * * 590.00 * * * Q To ta l  (cfs) 
* 159.57 " Top Wldth ft) 159.57 * * TO w id th  (ft) 
* 3.44 * Av v e l  . t f t / s )  1* * 3.44 * * ve7 To ta l  (f t /s) * 
* 1.53 * HY%. Depth (ft) ' 1.08 ; * * Max c h l  ~ p t h  (ft 
* 5459.8 * conv. (cfs) * 5459.8 A * conv. To ta l  (cfs ., * 159.64 * A * Length wtd. (ft) * 1394.00 * Wetted per.  (ft) ., 
* 1039.98 * Shear ( lb/sq ft) * 0.78 " * * Min ch ~l (ft) * 1.00 * stream power ( l b / f t  s) : * 2.69 " * * Alpha 

~ r c t n  LOSS (ft) * 9.00 " cum volume (acre-ft) * 5.55 * 37.17 " 0.89 " 
* c & E Loss (ft) * 0.03 * Cum SA (acres) 6 54 * 23.91 * 1.23 * 
,,*,c*t*****t***t*,,,<**********,<II*********************~~~~***~~*******~~**~~********~~~~**~~**~~**'~***** 

warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s , l e s s  than 
0.7 o r  g rea ter  than 1.4. Th is  may i n d i c a t e  t he  need fo r  a d d i t i o n a l  cross sections. 

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and prevlous cross sec t ion .  

Th is  may i n d i c a t e  t h e  need fo r  a d d i t i o n a l  cross sec t ions .  

CROSS SECTION 

RIVER: 252WS78 (A511 
REACH: REACH 1 RS: 0.645 

INPUT 
Descr ip t ion :  
S t a t i o n   levat ti on Data num= 40 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
t**********f**lt*,<***,<******I~I~**ii****",*************~,***************,,**,,***~~,~**9~ 

9738.84 1033.19 9739.37 1033.19 9754.94 1033.25 9789.4 1033.36 9790.57 1033.36 
9839.42 1033.32 9842.29 1033.31 9889.45 1033.15 9894.02 1033.13 9939.48 1032.94 
9954.61 1032.28 9961.44 1031.96 9979.18 1031.09 10000 1030.0810010.67 1030.76 

10022.16 1031.5110027.05 1031.8510039.53 1032.6310055.59 1031.8710067.11 1031.46 
10086.11 1030.910114.29 1030.1110118.01 1030.4110124.89 1030.9310175.79 1032.77 
10189.61 1032.810204.37 1032.8510239.64 1032.97 10256.1 1033.0710289.66 1033.25 
10307.83 1033.3710339.69 1033.5610359.55 1033.6410389.72 1033.7410411.28 1033.75 
10439.75 1033.75 10463 1033.710489.77 1033.6310514.73 1033.46 10539.8 1033.33 

Manning's n values num= 3 
s t a  n v a l  s t a  n Val s t a  n v a l  

t * * t * t * * * t * * * * * * * * * * , I * * W , r * * * ~ ~ * * * , , * * * * 9 < * * * * * * * * * *  

9738.84 ,044 9939.48 .04910175.79 ,044 

Bank s ta :  Le f t  R igh t  Lengths: Le f t  channel R igh t  Coef f  Contr .  Expan. 
9939.4810175.79 1405 1436 1400 .1 .3 

$~:::*::z:2!*::~:~:**:!:E::*f:t*i**,,****,t********,'***,<*,<**, c*,< ***r,**********,,*,>*,,*****,<****fc** 
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warning: Divided f l o w  computed f o r  t h i s  cross-section. 
warmng: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross sect ion.  

This may i n d i c a t e  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 2SZWS7.3 (A511 
REACH: REACH 1 RS: 0.373 

INPUT 

Manning's n values num= 3 
s t a  n v a l  Sta n Val s t a  n va l  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9785.7 ,044 9938.63 .04910062.46 ,044 

sank s ta :  Lef t  ~ i g h t  Lengths:   eft Channel ~ i g h t  Coeff cont r .  Expan. 
9938.6310062.46 1835 1969 1790 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ft) * 1024.50 * Element * L e f t  0.3 * channel : Right 0.3 2 
* v e l  Head (ft) * 0.22 * w t . n - v a l .  x * 0.049 
* W.S. Elev (ft) * 1024.27 * Reach  en. (ft) * 1835.00 * 1969.00 * 1790.00 * 
* c r i t  W.S. (ft) * 1023.50 *  low Area (sq ft) * * 170.85 * 3 

* E.G. slope (ft/ft) *0.008035 * Area (s ft) * * 170.85 " ~r 

* Q Tota l  (cfs) * 650.00 * Flow ( ~ 7 s )  * * 650.00 * ~r 

* TO width (ft) * 102.97 * Top width (ft) * * 102.97 * 
vey 

2 

Total  ( f t /s )  3.80 * ~ v g .  ve l .  (ft /s) e * 3.80 * ~r 

* Max Chl Dpth (ft) * 3.14 * Hydr. oepth (ft) * * 1.66 " * 
* conv. Total  cfs)  * 7251.2 ' Conv. (cfs) * * 7251.2 " 
* Length wtd. $ft) 

* 
* 1958.91 * wetted per. (ft) * * 103.18 * ~r 

* Min ch ~l (ft) * 1021.13 * Shear ( lb/sq ft) + * 0.83 * * 
* Alpha * 1.00 * s t r e a m P o w e r ( l b / f t s ) ~  " 3.16 * A 

* Frc tn  LOSS (ft * 11.65 * cum volume (acre-f t )  5.55 * 22.69 * 0.89 * 
" C & E Loss (ft * 0.03 * cum SA (acres) 6.54 * 12.47 * 1.23 * 
**************t*t**********U**~*************************************~*************~*********~~** 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may i nd i ca te  the need for  add i t iona l  cross sections. 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross sect ion.  

This may i n d i c a t e  the need f o r  add i t i ona l  cross sections. 

CROSS SECTION 

RIVER: 2SZWS7.3 (A51) 
REACH: REACH 1 RS: 0.000 

INPUT 
Descr iot ion:  
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Manning's n values num= 3 
s t a  n v a l  s t a  n v a l  s t a  n v a l  

t*******************,<*t**,,II*****************~<*** 

8921.25 .044 9561.11 .04910009.74 .044 

sank s ta :  Le f t  R igh t  Lengths: Le f t  channel ~ i g h t  c o e f f  Contr. Expan. 
9561.1110009.74 25 27 2 5 .1 .3 

~ n e f f e c t i v e   low num= 1 
s t a  L Sta R Elev Permanent 

8921.25 9871.47 1013 F 

$ ~ ~ ~ ~ ~ ~ $ ~ ~ ~ , ~ ~ ~ ~ ~ ~ ~ U ~ ~ ~ f ~ ~ ~ ~ ~ ~ ~ ~ , , , r h , ~ , I ~ , , ~ , , ~ ~ ~ , , h ~ ~ h h ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ t ~ ~ ~ ~ ~ * * ~ ~ * * * * * * * ~ ~ * * * ~ ~ * * ~ ~ * * * * * * *  

* E.G. Elev (ft) * 1012.82 * ~ l e m e n t  * * 0.049 : 8.044 * Lef t  os * channel * Ri h t  00 : 
* 0.13 ' w t .  n-Val. * v e l  Head (ft) 

* W.S. E lev ft) * 1012.69 * Reach Len. (ft) 
* 

* 1012.02 * Flow Area (sq ft) * c r i t  w.5. Eft) 
<c 239.76 : 43.55 * 

+ E.G. s lope (ft/ft) *0.004809 * Area (s ft) 9' 263.58 * 833.15 43.55 ,# 

* 810.00 ' Flow (C?S) * Q To ta l  (cfs) 
* * 727.68 " 82.32 " 

* TO w id th  (ft) * 819.07 * TOP w id th  (ft) * 310.40 ; 448.63 " 60.04 
* vel; To ta l  ( f t /s)  * 2.86 * AV!. , ve l .  ( f t /s)  

* 3.03 ' 1.89 " 
* 2.19 * Hy r ~ e p t h  (ft) * * 1.73 : 0.73 " 

* * Max conv. chl To ta l  Dpth (cfs) (ft) * 11680.2 * con". (cfs) * 10493.2 1187.0 * 
* Length wtd. (ft) A * wetted per.  (ft) * 138.29 * 60.06 " 

* 1010.50 * Shear ( lb/sq ft) * Min ch ~l (ft) 
* 0.52 * 0.22 " 

* ~ l p h a  * 1.06 * Stream power ( l b / f t  s) : * 1.58 : 0.41  : 
* ~ r c t n  Loss (ft) * cum volume (acre-ft) * h 

* 
* c & E LOSS (ft) * cum SA (acres) * 
i***t*~*********** ** * * * * * * * *9 ' * * * ,< * * * * * * *q ,< , * ,< ,< * * * * * * * ,< * * * * ,< * * * * *9<* * , : * * * * i , *~~ , t *~~~~* * j~~ , * * * f~" * * * '~  

warning: Div ided f low com uted f o r  t h i s  cross-sect ion.  
Note: M u l t i p l e  c r i t i c a l ;  depths were found a t  t h i s  l o c a t i o n .  The c r i t i c a l  depth w i t h  t he  lowest ,  

v a l i d ,  water 
sur face was used. 

River .  253WS12A (A301 
* * t * * ; , c * * t * * * * * V * , < * * * * * * * * * * * U h * * * U * * * * * * , t * * * * * * * * * * * * * * * * * i ~  

*  each * R i v e r s t a .  ' n l  * n2 " n3 * 
U*,~*Y******,,***,~*h********UU*Y********~<****************i' 

*REACH 1 * 4.175 * ,044' ,049" ,044' 
*REACH 1 * 3.908 li ,044" .049* ,044" 

*REACH 1 a 3.613 * .044* .049* .044* 

"REACH 1 * 3.368 * .044" .049* .044* 

"REACH 1 * 3.116 .044* .049* .044* 
'REACH 1 * 2.811 * ,044' .O4gy ,044' 

"REACH 1 " 2.536 
* ,044' .049* .044* 

*REACH 1 2.254 * ,044" .049" ,044" 
"REACH 1 * 2.011 * .044* .049* .044* 

*REACH 1 * 1.786 * .044* .049* .044* 

*REACH 1 " 1.605 .044* ,049' ,044" 
*REACH 1 * 1.343 * .044* ,049" .044* 

"REACH 1 * 1.076 
(i .044* .049* ,044' 

'-REACH 1 * 0.802 * .044* .049* .044" 

'REACH 1 * 0.541 * .044* .049* .044* 
* 0.277 .044* .049' .044* 
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$ k ~ i ~ ~ ! ! 5 ~ $ ! * $ $ ~ ~ ~ ~ ~ * * * * 1 l t h * ~ * ~ * * h , , h < < * * * * ~ * $ % * ~ * * * * * * * * * * * * * * * *  

f  each 
**********tt**** 

*REACH 1 
"REACH 1 
"REACH 1 
"REACH 1 
"REACH 1 
"REACH 1 
"REACH 1 
"REACH 1 
'REACH 1 
*REACH 1 
'REACH 1 
*REACH 1 

:$:$E*t******** 

* R i v e r s t a .  * n l  * n2 * n3 " 
.*****V*******+**t***I,****li*********************** 

* 3.308 )i .05" ,043" .05* " 3.060 * .05" ,043' .05* 
* 2.796 * .05" ,043" .05* 
* 2.553 * .05* ,043' .OSb 
* 2.297 * .05" ,043" .05* 
* 2.036 * .05" ,043' .05* 
* 1.782 * .05' .043* .05* 
* 1.529 * .05" ,043' .05* 
* 1.284 * .05* ,043" . 05* 
* 0.977 * .05" ,043" .05* 
* 0.710 * .05* ,043' .05* 
* 0.415 * .05* ,043" .05* 
* 0.198 v .05' .043* . 05* 

.******h**********li************I(***~********U**tt* 

River:  2s2ws7c ( ~ 3 2 )  
* * * , c * * t * * l * * * * * * t * h * * * * * * * * * * l b h * * * ~ * * * * 9 ~ * * * * * * * * * * * * * * * *  

*  each * R i v e r s t a .  * n l  * n2 * n3 " 
t**h*******rr .h*t****** IX***********VV***t****2*************%******  

"REACH 1 * 1.475 f .044* .049* .044* 
'REACH 1 * 1.226 -* .044' .049* ,044" 
'REACH 1 * 0.964 * .044* ,049" .044* 
*REACH 1 * 0.726 .044* ,049" ,044" 
"REACH 1 * 0.488 v .044* ,049' ,044" 
"REACH 1 * 0.259 * .044* ,049' .044* 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

~iver:ZsZws7A (A521 
******tl**~********t*tt,,,~*,,***~i.i.i.,~*,~*,,,~*,~**~;~~,,*~*********~~***** 

e Reach * ~ i v e r s t a .  n l  n2 * n3 * 
*,< * * * * * * * t * * * * * * * * * * i i * * , , * *L * * - * *VV* * * * , , * * * * * *~ * * * ,~ * * * * * * * * * * * * * * *  

"REACH 1 * 5.079 *. .044* .049* ,044" 
"REACH 1 * 4.837 * .044" ,049" ,044' 
*REACH 1 * 4.594 * .044" .049* ,044" 
"REACH 1 * 4.407 *i .044* .049* .044* 
'<REACH 4 " 4.292 * .044* . O4gY .044* 
*REACH 4 4.127 * .044* . O4gY .044* 
'REACH 4 " 3.891 u .044* ,049' ,044" 
"REACH 4 * 3.601 * ,044" ,049' ,044" 
"REACH 4 * 3.334 .044* .049* ,044" * 
'REACH 4 " 3.055 .044" .049* .044* * 
"REACH 4 * 2.778 * .044* ,049'' ,044" 
*REACH 3 " 2.494 .044* .049* .044* 

A 

'REACH 3 * 2.238 * .044* .049" .044* 
'REACH 3 " 2.009 * .044* ,049' .044' 
'REACH 3 * 1.714 * ,044" ,049" .044* 
'REACH 3 * 1.398 * ,044" '049" .044' 
"REACH 3 * 1.167 * .044* .049" ,044" 
'REACH 3 * 0.871 * .044* .049* .044' 
"REACH 3 * 0.584 * .044* .049' .044" 
*REACH 2 * 0.280 ,044" .049* .044' 
"REACH 2 * 0.273 * .044* .049' ,044" 
* * * * * * * * * ,~* ,~**vf* * * * * * * *~** f f * * * * * * * * *%***** * , , * * * * * * * *~*** * * * * * * *  

* Reach * R i v e r S t a .  n l  * n2 * n3 * 
* * * * * * * t v * * . * ~ * * * * * * I i * * ~ * * * * * * * * * t * - * * * * * * * * * * * * * ~ * * ~ * * * * * * * * * * * ~ ~  
"REACH 1 * 4.185 * .05' ,043" .05* 
*REACH 1 " 3.910 * .05' .043* .05* 
'REACH 1 * 3.668 . 05* .043* .05* * 
"REACH 2 * 3.374 * .05* .043* .05* 
*REACH 2 * 3.011 (i .0SU ,043' .05* 
'REACH 3 * 2.673 * .05* ,043' .05' 
*REACH 3 * 2.388 * .05* .043* .OSe  
"REACH 4 * 2.110 ii .05' ,043' . 05* 
"REACH 4 * 1.913 % .05' .043* .05* 
*REACH 5 * 1.595 A .05" .043* . 05* 
*REACH 5 * 1.329 * .05* .043* . 05* 
"REACH 5 " 1.076 * .05* .043" .05* 
"REACH 5 0.811 * .05* .043* .05* 
'REACH 5 " 0.571 * .05* ,043" .05* 
*REACH 5 * 0.317 t .05* .043* . 05* 
* * * * * * * * * * * * * * Y n , , * * * * * * * * * * * * * * * ~ * * * * * * * * * * * * * * * * * * * * * * * * * ~ ~ * * , < * *  
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River:  2s3WSl (A541 
**********Y*t***************X, , * * ,<********** , * ********~*************  

li Reach * ~ i v e r s t a .  * n l  * n2 * n3 " 
................................................................... 

"REACH 1 * 0.461 * . 05fC .043" .05* 
"REACH 1 * 0.198 I( .05* .043" .05* 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

River: 2S2WS6 (A551 
...................................................................... 

* Reach * R i v e r s t a .  * n l  * n2 * n3 " 
*************t*,~***********~,*****U**I,*U*****,,******************** 

"REACH 1 " 1.720 ii .05* .043' .05" 
*REACH 1 " 1.465 * .05' .043" .0SU 
'REACH 1 * 1.224 /i .05* .043* .05<* 
*REACH 1 " 0.971 % .05* .043* .05* 
'REACH 2 * 0.727 t .05* .043* .05* 
"REACH 2 * 0.505 * .05* .043'* .05* 
"REACH 2 * 0.255 * .05* ,043" .05* 
....................................................................... 

River: 2s2Ws20 (A191 
**h**********f***t*h,<****~<~<******h************************* 

* Reach * ~ i v e r s t a .  " n l  " n2 " n3 * 

Reach * ~ i v e r s t a .  * n l  * n2 * n3 " 

* Reach * R i v e r s t a .  * n l  * n2 * n3 * 
..................................................................... 

'REACH 1 + 1.710 .044" .049* .044* 
'REACH 1 * 1.452 * .044* ,049' .044* 
"REACH 1 * 1.187 b. .044* ,049' .044* 
"REACH 1 " 0.909 ~r .044* .049* ,044" 
"REACH 1 * 0.645 ~r .044* ,049" ,044" 
"REACH 1 * 0.373 -A .044* .049* ,044" 

" 0.000 ,044' .049* ,044" :!$$E2t2*,,.t**,,Y*h*l**,c*U*ii***t**~,*~*fstd*~******~*~,**~*~*++,~***** 

SUMMARY OF REACH LENGTHS 

River: 2S3WS12A (A301 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*  each * River Sta. * L e f t  * channel * Right  " 
U***** ,<****** I *V*,<h***V****f  ,<*****/i/i*lit***,<***"<******************* 

"REACH 1 * 4.175 ;t 1320" 1410" 1330* 
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'REACH 1 * 3.908 * 1510" 1558" 1520" 
"REACH 1 * 3.613 9. 1290" 1294" 1260' 
*REACH 1 * 3.368 .z 1320" 1330" 1310' 
'REACH 1 * 3.116 * 1595' 1610h 1580' 
*REACH 1 * 2.811 * 1450" 1452" 1440* 
*REACH 1 * 2.536 /i 1450* 1489" 1435' 
'REACH 1 * 2.254 * 1275" 1283' 1300" 
"REACH 1 * 2.011 * 1000* 1188" 1260" 
*REACH 1 * 1.786 * 1000' 956' 995' 
*REACH 1 * 1.605 * 1375* 1383" 1380' 
'REACH 1 " 1.343 h 1420" 1410" 1410' 
"REACH 1 * 1.076 a 1445" 1447" 1430' 
'REACH 1 * 0.802 u 1380" 1378" 1395' 
'REACH 1 * 0.541 1) 1395' 1394' 1380* 
'REACH 1 * 0.277 + * * * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

R i v e r :  2s3wsl2e (A271 
******************tV*********************************************  

Reach  * R i v e r  sta. * L e f t  * channel " R i  h t  * ................................................................... 
"REACH 1 * 3.308 u 1275" 1309' 1355* 
"REACH 1 * 3.060 $, 1375" 1394" 1345" 
"REACH 1 * 2.796 * 1254' 1283' 1320' 
"REACH 1 * 2.553 * 1290% 1352" 1330* 
'REACH 1 * 2.297 h 1400* 1378* 1340" 
*REACH 1 * 2.036 ii 1285" 1341" 1305" 
'REACH 1 * 1.782 * 1310" 1336' 1315' 
">REACH 1 * 1.529 * 1280" 1294' 1290" 
"REACH 1 * 1.284 * 1475" 1621" 1470' 
*REACH 1 " 0.977 * 1380f 1410" 1370* 
"REACH 1 * 0.710 i 1520' 1558" 1550' 
9:REACH 1 * 0.415 * 1150' 1146: 1110* 

* 0.198 :~~~!*~*********************1*****:*********:***,~***,,,c,~*********: 

R i v e r :  2~2Ws7C (A32) 
........................................................... 

u  each * R i v e r  S t a .  * L e f t  * channel * R i g h t  * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*REACH 1 " 1.475 * 1280' 1318" 1245' 
"REACH 1 * 1.226 * 1350" 1383" 1355" 
"REACH 1 * 0.964 * 1230" 1257" 1225" 
'REACH 1 * 0.726 1180' 1252" 1200" 
'REACH 1 * 0.488 i 1115" 1211* 1155' 
'REACH 1 * 0.259 1 * * % 

**t***~ll~~t**,<*t******II**** ****************,,********,<***,,,Z*,C*,?* 

R i v e r :  2S2WS7A (~52) 
9 , * * * * * h * * t * * t * * * * * * ~ * * * * * * * * * * 1 * * * * * V * * , i r * ~ * * * * * * * * * * * * * * ~ , < ~ * ~ ~ * * *  

* Reach  * R i v e r  sta. " L e f t  * channel " R i g h t  * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

'REACH 1 * 5.079 ~r 12406 1278' 1230" 
"REACH 1 * 4.837 * 1265' 1286' 1250* 
"REACH 1 * 4.594 tr 
*DEA,-U 1 * * 4n7 

10401 987" 1020' * * * * ,.L--,, 
*REACH 4 
"REACH 4 
"REACH 4 
"REACH 4 
'REACH 4 
'REACH 4 
*REACH 4 
*REACH 3 
'REACH 3 
*REACH 3 
"REACH 3 
"REACH 3 
"REACH 3 
'REACH 3 
'REACH 3 
*REACH 2 
* D F b C U  7 

R i v e r :  1 ~ 2 ~ ~ 3 1  (A561 
.................................................................... 

* R e a c h  * R i v e r  sta.  * L e f t  * channel * R i g h t  * 
* * * * * * * * * * * * t * * * * * * * * * * * * * * * * * * , c * * * * * * * e * * * * * * * * * * * * * * * * * * * * * * * * *  
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---. 1452" 1400" 

*( 1180* 1277" 1230" * * * 

1s2w: 
"REACH 1 * 4.185 * > 5 5 n *  
"REACH 1 * 3.910 
'REACH 1 * 3.668 
'REACH 2 * 3.374 
"REACH 2 * 3.011 
'REACH 3 * 2.673 
"REACH 3 * 2.388 
"REACH 4 * 2.110 
*REACH 4 * 1.913 
'REACH 5 * 1.595 
"REACH 5 * 1.329 
"REACH 5 * 1.076 
'REACH 5 * 0.811 
*REACH 5 * 0.571 

* 0.317 :!5$$!*:**************h***** 
River :  253WS1 (A541 ................................................................. 
* Reach * River  s ta .  * L e f t  * Channel * R iqh t  * 
........................................................ ***** 
'REACH 1 * 0.461 * 1360: 1389; 1365: 
"REACH 1 * 0.198 * 
*****V***hY**,<h**************~,,,***+********~*********ic****** 

River .  252156 ( ~ 5 5 1  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

b Reach * R iver  S ta  * L e f t  * Channel * ~ i ~ h t  * 
............................................................... 

*REACH 1 * 1.720 2 1265* 1346' 1265' 
'REACH 1 " 1.465 * 1240" 1272* 1250" 
*REACH 1 ' 1.224 * 1305" 1335" 1315" 
*REACH 1 ' 0.971 u ii 

'REACH 2 * 0.727 1150" 1175' 1190' 
"REACH 2 * 0.505 d 1290: 1321: 1330' 
*REACH 2 * 0.255 ii 

* 
*u* * * * * * * f * * * * t * * * * , , * *VV** * * * * * * * * ,~ * * * * * *9~* * * * * * * * * * * * *~~* * *  

Reach * ~ i v e r  s t a .  *  eft * channel * 
*REACH 1 " 1.581 1260V 1283' 1250" 
"REACH 1 1.338 ., 1125* 1167" 1120" 
"REACH 1 * 1.117 * 1430" 1452" 1395' 
"REACH 1 * 0.842 ii 1370" 1352" 1400" 
*REACH 1 * 0.586 *r 1200" 1183* 1210: 

* 0.362 :!5$~~*t,,*******C**,<****f**,~******IIT;,<********T;***,,***"<*:********** 
Rive r '  2S2WS178 (A631 
...................................................................... 

Reach * R iver  s ta .  * Le f t  * channel * Ri  h t  " :**t**********************,r*************,<**************q<***2***** 
*REACH 1 " 4.381 * 1560' 1499.52' 1450U 
*REACH 1 " 4.098 * 1100" 1124.64* 1200' 
*REACH 1 " 3.884 * 1475' 1542* 1475' 
*REACH 1 * 3.592 li 1525* 1547' 1475* 
"REACH 1 " 3.299 * 1325' 1378* 1350" 
"REACH 1 * 3.038 1400" 1415* 1375* 
'REACH 1 * 2.771 * 1310' 1320' 1320" 
'REACH 1 * 2.521 ~r 1825" 1859" 1810* 
"REACH 1 * 2.168 * 1400" 1429' 1420" 
"REACH 1 * 1.898 * 1320: 1431' 1400: 
"REACH 1 * 1.627 * 
"REACH 2 * 1.294 * 900' 834" 790' 
*REACH 2 * 1.137 * 1470* 1506* 1490" 
"REACH 2 * 0.852 * 1350* 1363* 1350" 
*REACH 2 * 0.593 * 1580* 1563' 1550" 
"REACH 2 * 0.298 t 1505* 1573' 1455" 
'REACH 2 * 0.000 s- 13" 13" 13' 
* * * * * * f * * , , *U* * * * * * * *V* * * * * * * * t * * * t * * * * * * * * ,~ * * * * * * * * * * * * * * * * * * * * * *  

River:  2S2W578 (A511 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

d Reach * River  Sta. L e f t  * channel * R iqh t  * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ***** 
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l S Z W S 3 l A 5 6 . r e p  
"REACH 1 * 1 . 1 8 7  * 1 4 1 0 "  1468"  1380"  
"REACH 1 * 0.909  * 1 4 0 0 "  1394"  1360'  
'REACH 1 * 0.645 * 1 4 0 5 "  1 4 3 6 *  1400' 
'REACH 1 * 0.373 * 1835'  1 9 6 9 *  1790"  
'REACH 1 * 0 . 0 0 0  * 2 5 *  27"  25" 
................................................................... 

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
R i v e r :  2 ~ 3 ~ ~ 1 2 ~  ( ~ 3 0 )  

******** t * **** t * **V******~****n************************  
* Reach  * R i v e r  sta. * c o n t r .  * Expan .  * 
**t************************** I ' **V**********************  

'REACH 1 
*REACH 1 
'REACH 1 
'REACH 1 
'REACH 1 
"REACH 1 
'REACH 1 
'REACH 1 
'REACH 1 
"REACH 1 
*REACH 1 
*REACH 1 
"REACH 1 
*REACH 1 
"REACH 1 
*REACH 1 
*****,,*,,*I*, 

R i v e r :  2S3WS12B (A27) 

....................................................... 
* Reach  " R i v e r  sta.  * c o n t r .  * Expan .  * 
* * * * * * * * * * * * * * * * * * * * * * ,<* * , , * * * * * , , * * * * * * , , * *9~** * * * * * * * * *~*  

. .- . . . . - 
'REACH 1 * 
*REACH 1 * 
*REACH 1 * 
*REACH 1 * 
'REACH 1 * 
"REACH 1 
'REACH 1 
'REACH 1 * 
"REACH 1 * 
"REACH 1 * 
*REACH 1 * 
"REACH 1 * ...................... 
R i v e r :  2S2Ws7C (A32) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* Reach  * R i v e r  sta.  * conti-. * Expan .  * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*REACH 1 1.475 * .In .3' 
'REACH 1 * 1 . 2 2 6  " .l* .3* 
*REACH 1 * 0 . 9 6 4  " .In .3* 
'REACH 1 * 0 . 7 2 6  * .l* 3* 
:REACH 1 * 0 . 4 8 8  * .l* .3" 
'REACH 1 * 0.259 * .l* .3* ....................................................... 
R i v e r :  252WS7A ( ~ 5 2 )  

................................................... 
ii Reach  * R i v e r  sta.  * c o n t r .  " Expan .  * 
*****t********************V*h************************** 

"REACH 1 
'REACH 1 
"REACH 1 
^REACH 1 
*REACH 4 
"REACH 4 
"REACH 4 
*REACH 4 
"REACH 4 
*REACH 4 
"REACH 4 
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1 s 2 W s 3 1 4 5 6 . r e p  
*REACH 3 * 2 .494 * . l* .3* 
*REACH 3 " 2.238 * .1* .3* 
'REACH 3 * 2.009 * .1* .3* 
"REACH 3 * 1 .714  " .1* .3* 
'REACH 3 * 1 .398 * .1* .3*  
'REACH 3 * 1 .167  * .1" .3* 
*REACH 3 * 0 .871  * .l* .3' 
'REACH 3 * 0.584 * .1* .3* 
'REACH 2 * 0.280 * .I' .3* 
"REACH 2 " 0.273 * .1* .3* 
**.t***tt***~**~*t*****h*(i**<,litnti**ii**ii***~<************* 

R i v e r :  1 ~ 2 ~ ~ 3 1  (A561 

* * * * * * * * * * * * * * * * * * * * s * * * * * * t * * * * * * * * C * * * * * * ~ e * * * * * * * *  

*  each * R i v e r  s t a .  * c o n t r .  * ~ x p a n .  * 
.......................................................... 

"REACH 1 * 4.185 * . l* .3* 
"REACH 1 * 3.910 * .I* .3* 
'REACH 1 * 3.668 * .I* .3* 
'REACH 2 * 3 .374 " .1* .3* 
*REACH 2 * 3 . 0 1 1  * .1' .3*  
"REACH 3 " 2.673 * .1* .3* 
'REACH 3 " 2.388 * . l* .3* 
"REACH 4 * 2 .110 * . l* .3*  
'REACH 4 * 1 .913  : .I* .3* 
'REACH 5 * 1 .595 .1* .3* 
*REACH 5 * 1 .329  * . l* .3* 
*REACH 5 " 1.076 * .l* .3* 
"REACH 5 * 0 .811  " .1' .3* 
"REACH 5 9' 0 .571  * 1' .3* 
'REACH 5 * 0 .317 * .I" .3* 
***************t**t***,,*******U,rhYh*,<h**~***~~****~~***** 

R i v e r :  2 ~ 3 ~ ~ 1  (A541 

*******U***** t * ****" ,c*h************** ,~**~******~~*******  

 each * R i v e r S t a .  * c o n t r .  " ~ x p a n .  " 
,~************,,*vt***stf****h*****Ylf*****~~<************"'***** 

'REACH 1 * 0 . 4 6 1  z .I* .3* 
'REACH 1 * 0.198 .1* .3" 
***h*********f*h**l****iiii,<*t********~~**-**~<*~~~<*******~~~~** 

R i v e r :  252156 (ASS) 

Y*******t,,*****************",**************~<***f~***i~***** 

* Reach * R i v e r  s t a .  * C o n t r .  * Expan. * 
*t**,,***.********f ** I I*** i , ** t l * t***h~~***********~~**  

"REACH 1 ' 1.720 * .1" .3* 
'REACH 1 " 1.465 * . 1'- .3* 
*REACH 1 * 1 .224  ?' .I* .3* 
"REACH 1 * 0 . 9 7 1  * .1* .3* 
'REACH 2 0 .727  * .1" .3* 
"REACH 2 " 0.505 * .I* .3* 

* 0.255 * .1* .3* z!~$S!*?***********UthW*******,<**t*.*****+t*******<c* 
R i v e r :  2 ~ 2 ~ ~ 2 0  (A191 

....................................................... 

* Reach * R i v e r  s t a .  * C o n t r .  * Expan. " 
*****f*******************f*******U***h***,,+<************ 

*REACH 1 * 1 . 5 8 1  " . lY .3* 
'REACH 1 * 1.338 * .Ih .3* 
'REACH 1 * 1 .117  * .1" .3* 
"REACH 1 0.842  * . 1'< .3* 
"REACH 1 * 0.586 : .I* .3* 

* 0 .362 .I* .3* :!%S!*:****W****h,c**********,<************************* 
R i v e r :  2 ~ 2 ~ ~ 1 7 ~  (A631 

......................................................... 

* -  each * R i v e r  s t a .  * c o n t r .  * Expan. '< 
*,t*t**U*****t********t**********************,,*********** 

'REACH 1 * 4 .381  : .I* .3* 
'REACH 1 * 4.098 .1' .3* 
'REACH 1 * 3.884 * .I* .3* 
*REACH 1 * 3.592 " .1* .3* 
*REACH 1 * 3.299 * .I' .3* 
'REACH 1 * 3.038 * . l* .3* 
'REACH 1 " 2 . 7 7 1  * .I* .3* 
*REACH 1 * 2 . 5 2 1  * .l* .3* 
*REACH 1 * 2.168 * .l* .3" 
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'REACH 1 
*REACH 1 
*REACH 2 
*REACH 2 
"REACH 2 
*REACH 2 
"REACH 2 

:55!E:*:** 

lsZWS3LA56. rep  - L.OY0 - .I- * * <-7  * .3* 
.l* .3* 
.I* .- .3" 

7* 

.......................................................... 

* Reach * R i v e r  s t a .  * Cont r .  * Expan. * 
....................................................... 
*REACH 1 * 1.710 * 
"REACH 1 * 1.452 
*REACH 1 * 1.187 
"REACH 1 * 0.909 
"REACH 1 " 0.645 
"REACH 1 * 0.373 

* 0.000 ............................... 
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MODEL: 1S2WS31B (170) 
REACHES: 1S2WS31B (170) 



HEC-RAS Vers ion 3 .1  November 2002 
u.s. Army corp  o f  Engineers 

Hydro log ic  Engineer ing Center 
609 second s t r e e t ,  s u i t e  D 

Davis, C a l i f o r n i a  95616-4687 
(916) 756-1104 

X  X X M O O (  XXXX )(XXX 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  XXXXXX XXXX 
X  X X  X  X  X  X  X  X  
X  X  X  X  X  X X  X  X  X  
X  X ) 0 0 0 0 0 (  XXXX X  X X  X X X X X X  

PROIECT DATA 
p r o j e c t  T i t l e :  lS2WS318 (170) 
~ r o l e c t  F i l e  : 1~2ws31~-17O.prj 
Run Date and Time: 1/12/2005 4:37:17 PM 

P r o j e c t  i n  Eng l ish  u n i t s  

P r o j e c t  Descr ip t ion :  
waterman Wash FDs 
Prepared by: 
Ensineer ins and Environmental consu l tan ts ,  
rnS. 

- 
3003 N. c e n t r a l  Avenue, s u i t e  600 
Phoemx, Ar izona 85012 
Phone: 
602-248-7702 FAX: 602-248-7851 
For: 
~ l o o d  c o n t r o l  D i s t r i c t  of Maricopa 
county 
waterman wash - con t rac t  # 2002C024 
Topographic Mapping source: 

Stewart  ~ e o t e c h n o l o  y Dec. 2000 
19' contour rn te rv?? 
Discharge i n fo rma t i on  
obtained from hydrology r e p o r t  
s tudv L i m i t s :  
wate'rman wash 
F ina l  Model Run 
Date: J u l y  2004 
Model : 1S2WS31B (170) 
Reaches: 1 ~ 2 ~ ~ 3 1 ~  (170) 

1S2WS31A 

(I7') 1SZWS34 (165) 
lSZWS33 (166) 
lSZWS32A (167 
lS2WS32B (1683 

PLAN DATA 

Plan T i t l e :  ls2Ws31B (170) 
Plan F i l e  : q:\303002 waterman Wash\HEC-RAS\Completed Models\Pr intable vers ion\ ls2ws3lB 
(170)\1S2WS31B-17O.p01 

Geometry T i t l e :  1S2WS31B (170) 
Geometry F i l e  : q:\303002 waterman Wash\HEC-RAS\Completed Models\Pr intable 

version\ls2ws3lB (170)\ls2ws31B~I70.g01 

  low T i t l e  : 1 ~ 2 ~ ~ 3 1 ~  (170) 
 low F i l e  : q:\303002 Waterman Wash\HEC-RAS\Completed Models\Pr intable 

Version\lS2WS318 (170)\1SZWS318-170.f01 

Plan summary In fo rmat ion :  
Number of: cross sec t ions  = 50 ~ u l i t p l e  openings = 0 

c u l v e r t s  = 0 I n l i n e s t r u c t u r e s  = 0 
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1s~ws31~_170.rep 
Bridges = 0 La te ra l  s t r uc tu res  = 0 

computational I n fo rma t i on  
water surface c a l c u l a t i o n  to le rance 
c r i t i c a l  deoth ca l cu la ton  to le rance 
Maximum number o f  i n t e r a t i o n s  
Maximum difference to le rance 
Flow to le rance f a c t o r  

computation op t ions  
c r i t i c a l  depth computed o n l y  where necessary 
conveyance Ca l cu la t i on  Method: A t  breaks i n  n values o n l y  
F r i c t l o n , s l o  e Method: ~verage,conve ance 
cornputatlonay c low ~eg ime :  s u b c r l t l c a l  Fyow 

Encroachment Data 
Equal conveyance = False 
L e f t  Of fset  = 0 
R igh t  Offset = 0 

R iver  = 1 ~ 2 ~ ~ 3 4  (165) 
RS p r o f i l e  
3.033 P F 2  
2.756 P F 2  
2.519 P F 2  
2.295 PF 2 
2.056 P F 2  
1.813 PF 2 
1.557 PF 2 
1.278 PF 2 
1.024 PF 2 
0.674 PF 2 
0.405 PF 2 
0.203 PF 2 
0.033 PF 2 

Reach = REACH 1 
Method v a l u e l  

1 9960 
1 9960 
1 9850 
1 9890 
1 9875 
1 9850 
1 9875 
1 9925 
1 9965 
1 9850 
1 9850 
1 9825 
1 9950 

Val ue2 
10040 
10205 
10250 
10200 
10175 
10110 
10100 
10150 
10060 
10460 
10335 
10140 
10050 

R iver  = 152~533  (166)   each = REACH 1 
RS p r o f i l e  Method Val u e l  Val ue2 
0.887 PF 2 1 9975 10025 
0.597 PF 2 1 9950 10050 
0.308 PF 2 1 9950 10050 
0.018 P F Z  1 9900 10040 

R iver  = lS2Ws31B (170) Reach = REACH 1 
RS p ro f i  1 e Method va lue1  value2 
4.423 PF 2 1 9950 10050 
4.171 P F 2  1 9950 10100 
3.898 P F 2  1 9950 10050 
3.648 P F Z  1 9950 10050 
3.378 P F 2  1 9940 10060 
3.113 P F 2  1 9950 10050 
2.925 P F 2  1 9940 10060 
2.792 PF 2 1 9925 10075 

R iver  = 1S2WS31B (170) Reach = REACH 2 
RS p r o f i l e  Method va lue1  Value2 
2.706 PF 2 1 9950 10200 
2.522 PF 2 1 9975 10030 

R iver  = 1S2WS31B (170) 
RS p r o f i l e  
2.277 P F 2  
2.037 PF 2 
1.772 PF 2 
1.482 PF 2 
1.162 PF 2 
0.907 PF 2 
0.648 P F 2  
0.499 PF 2 
0.412 PF 2 

Reach = REACH 3 
Method v a l u e l  

1 9950 
1 9950 
1 9950 
1 9950 
1 9950 
1 9950 
1 9915 
1 9950 
1 9950 

Val ue2 
10050 
10050 
10050 
10050 
10115 
10050 
10050 
10050 
10050 

R iver  = 152ws31B (170)   each = REACH 4 
RS p r o f i l e  ~ e t h o d  va lue1 value2 
1.483 PF 2 1 9950 10050 
1.482 PF 2 1 9950 10050 

R iver  = 152WS3lB (170) Reach = REACH 5 
RS p r o f i l e  Method va lue1 value2 
1.162 PF 2 1 9950 10115 
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1 ~ 2 ~ ~ 3 1 ~ - 1 7 0 . r e p  
0.907 PF 2 1 9950 10050 
0.648 PF 2 1 9915 10050 
0.499 PF 2 
0.412 PF 2 

1 9950 10050 
1 9950 10050 

River = 1s2WS31B (170) Reach = REACH 6 
RS p r o f i  1 e ~ e t h o d  va lue1 Value2 
0.124 PF 2 1 9950 10050 
0.123 PF 2 1 9950 10050 

River = ls2Ws3lA (171) Reach = REACH 1 
RS p r o f i l e  Method v a l  u e l  va l  ue2 
0.868 PF 2 1 9975 10025 
0.657 PF 2 1 9925 10075 
0.434 P F Z  1 9940 10060 
0.281 PF 2 1 9950 10045 
0.203 PF 2 1 9989.5 10040 

River = 1s2WS32A (167) Reach = REACH 1 
RS p r o f i l e  ~ e t h o d  v a l  u e l  va l  ue2 
0.824 PF 2 1 9989 10055 
0.572 PF 2 1 9865 10100 
0.329 PF 2 1 9950 10155 

River = 1S2WS32B (168)   each = REACH 1 
RS p r o f i l e  Method va lue1 value2 
1.016 PF 2 1 9960 10023 
0.890 PF 2 1 9970 10035 
0.745 PF 2 1 9935 10024 
0.517 P F Z  1 9925 10022 
0.263 PF 2 1 9925 10045 

FLOW DATA 

F ~ O W  T i t l e :  1 ~ 2 ~ ~ 3 1 ~  (170) 
  low F i l e  : q:\303002 Waterman Wash\HEC-RAs\Completed Models\Printable Version\lS2WS31B 
(170)\1~2WS31~~170.f01 

F ~ O W  Data (cfs) 
* * * *Y** * * * * * * * * * *  

Reach 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 2 
REACH 2 

.***** ***** 
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Boundary cond i t i ons  
.................................................................................................................. 

Reach p r o f i l e  upstream Downstream * ............................................................................................................ 
'"=7) REACH 1 PF 1 A Normal 5 = 0.00; 

3) REACH 1 PF 1 * Normal s = 0.00 
) REACH 1 PF 1 * Normal s = 0.006 
) REACH 1 PF 1 * Normal s - nnafi 
1 REACH 1 PF 1 ii Normal s : 

REACH 6 PF 1 
REACH 1 

* 
PF 1 * Normal s : 

****,<*******t**************~,,t"c**,,******U***************~ 

Normal s = 0.005 '< 
= 0.0076 
* * * l * * , r * f t * * * * V t * * * * * * * * V * * * ~ < * * * ~ * h h  

.......................................................................................... 

GEOMETRY DATA 

Geometry T i t l e :  lS2WS31B (170) 
Geometry F i l e  : q:\303002 Waterman wash \~~c -~4s \comp le ted  ~ o d e l s \ p r i n t a b l e  version\ls2WS3lB 
(17o)\ls2WS3lB~I7o.g01 

Reach Connection sab le  
*h f * . * * *b* *Y** * * * * * * * * * * *V*~* * * * * * * *C I * , , * * * * * * * * * * * * ,< * * * * * * ,<~~**9 , *~ , * ,< ,~ ,<* * * * * * * * *  

* upstream Boundary * Downstream Boundary * 
;****~,****-****,1*1****,,,<******-*,,**,~*****,<********* 

* 
.4 

* 
8 

* IUNCTION 1 
* JUNCTION 2 
* JUNCTION 3 
* IUNCTION * T".,,.-..n.' 

. .. " JUI 
* I U I  
* I U I  
,, I U I  " I U I  
* I U I  
* IUI 
* I U I  * 

IUNCTION INFORMATION 

Name: IUNCTION 1 
Descr ip t ion :  
Energy computation Method 

Length across l u n c t i o n  ~ r i b u t a r y  
R iver  Reach River  Reach Length Angle 

1S2WS31B (170) REACH 1 t o  152WS318 170 REACH 2 454 
1S2WS34 (165) REACH 1 t o  1S2WS318 21703 REACH 2 174 

Name: IUNCTION 2 
Descr ip t ion :  
Energy computation Method 

Length across j unc t i on  T r i b u t a r y  
~ i v e r  Reach ~ i v e r  Reach Len t h  Angle 

lS2WS318 (170) REACH 2 t o  152WS31B 170) REACH 3 1394 
lS2WS33 (166) REACH 1 t o  lS2WS31B 2170) REACH 3 95 

Name: IUNCTION 3 
Descri p t i on :  
Energy computation Method 
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1~2ws31~-170.rep 
Length across Junction T r ibu ta ry  
~ i v e r  Reach ~ i v e r  Reach Length Angle 

lS2WS3lB (170) REACH 3 t o  1~2WS31B (170) REACH 4 1532 
lS2WS32A (167) REACH 1 t o  lSZWS31B (170) REACH 4 1730 -~ 
Name: JUNCTION 4 
Descr ipt ion:  
Energy computation Method 

Length across I u n c t i o ~ ~  T r ibu ta ry  
~ i v e r  Reach ~ i v e r  Reach Len t h  Angle 

1S2WS316 (170 REACH 4 t o  ls~ws31e (170) REACH 5 1290 
1S2WS32B (1683 REACH 1 t o  1S2WS31B (170) REACH 5 1550 

Name: JUNCTION 5 
Descr ipt ion:  
Energy computation Method 

Length across Junct ion T r ibu ta ry  
~ i v e r  Reach River  each Length Angle 

1S2WS31B (170 REACH 5 t o  lS2WS31B (170) REACH 6 1520 0 
lSZWS3lA (173 REACH 1 t o  1S2WS31B (170) REACH 6 0 0 

CROSS SECTION 

RIVER: 1S2WS32A (167) 
REACH: REACH 1 RS: 0.824 

~ a n n i n g ' s  n values num= 3 
s t a  n va l  s t a  n Val s t a  n Val 

*,<***V***,<*+****,<**.f**************VVV*******~*** 

9755.26 ,042 9977.04 ,04310186.11 ,042 

sank Sta: Lef t  Right Lengths: Left  channel Right coeff cont r .  Expan. 
9977.0410186.11 1300 1327 1300 .1 .3 

* E.G. Elev (ft) 
* v e l  Head (ft) 

" E.G. Slope (ft/ft) 
* Q Tota l  (cfs) 
* TO w id th  (ft) 
* ve? Tota l  (ft /s) 
* Max ch l  opth (ft) 
* conv. Tota l  (cfs) 
* iength wtd. (ft) 
* Min ch El (ft) 
* Alpha 
* Frc tn  Loss (ft 
* C & E LOSS (ft 3 
...................... 

P r o f i l e  #PF 1 
i * * * . * * * * * . * f * * * * t *%*** * * * * *~* * * * * * * * *V** * * * * * * * * * * * * * * * * *~* * * * * * * * * * * * *~* *  

* 
1006.8; * Element * 0.043 * L e f t  OB : channel : Right OB : 

* w t .  n-val . 
* Reach Len. (ft) * 1300.00 * 1327.00 " 1300.00 ' 
*   low Area (sa ft) * * 51.15 " * 
* p * - 2  I<  

* f 
* ?up "42, 

* Avg. Vt 
* Hydr. [ * Cnn,, I 

ft) ' - * 51.15 * 
;iG {%) ., * 220.00 * 
--- '-'- 4th (ft) A " 91.78 * * . 16- fc\  f a d ? n  * * ". <,.,2, 

!epth (ft) A * 0.56 * * 
. . ,cfs) .J * 1196.5 " 

" per. (ft) u * 91.84 * 
'1 h l c n  Ft> rt * 1 1 R *  * shear L z u l  =., .. 

* stream power (16/ft S) 
* Cum volume (acre-ft) * * cum sA (acres) 

t * * * * * * * * * * * * * * * * * * * * * * * * * * u  

warning: The energy equation could not  be balanced w i t h i n  the  spec i f ied number o f  i t e r a t i o n s .  The 
program used c r i t i c a l  depth f o r  the  water surface and continued on w i t h  the  ca lcu la t ions.  

warning: The conveyance r a t i o  (upstream conveyance d lv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the need f o r  add i t iona l  cross sections. 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross section. 

This may ind ica te  the  need for  add i t i ona l  cross sections. 
warning: During the  standard step i t e r a t i o n s ,  when the assumed wafer surface was se t  equal t o  c r i t i c a l  

depth, the  ca lcu la ted water surface came back below c r i t i c a l  depth. This i n d ~ c a t e s  t h a t  there 
i s  
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1~2~5318-17O.re 
no t  a v a l i d  s u b c r i t i c a l  answer. The program defaufted t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: 1S2WS32A (167) 
REACH: REACH 1 

INPUT 
Descr ip t ion :  
s t a t i o n  E levat ion  Data 

s t a  Elev s t a  ......................... 
num= 39 

Elev s t a  
,t**********t****i 

Elev s t a  
i*************U* 

995.96 9629.46 
995.6 9735.66 

995.15 9837.34 
994.69 9912.65 
994.4910040.94 
993.8810131.84 
995.2610212.93 
995.5710318.44 

Elev Sta 
,***************ti 

995.92 9643.63 
995.48 9762.82 
995.01 9841.85 
994.69 9913.37 
994.2910057.19 
993.8210157.15 
995.29 10243.8 
995.58 

Manning's n values num= 3 
s t a  n v a l  s t a  n Val s t a  n v a l  ................................................. 

Bank s ta :  Le f t  ~ i g h t  ~ e n g t h s :  Lef t  channel ~i h t  Coef f  con t r .  Expan. 
9877.2510193.43 1225 1286 1925 .1 .3 

ZE!:~,,S~$I$!~R!I!!I~*!L~f!II~*$!$h~,c*hhf(******,,*,:*~***,,~~<,~*****~,,******v,***************+<~,***** 
* E.G. Elev (ft) * 995.30 * ~ l e m e n t  * Le f t  OB * channel : R i  h t  08 " 

v e l  Head (ft) * 0.07 * w t . n - V a l .  * 0.042 * 0.043 8.042 * " W.S. Elev * 995.23 * Reach Len. (ft) * 1225.00 * 1286.00 " 1225.00 " 

c r i t  w.s. $Ej * 994.84 *  low Area (sq ft) * 17.95 * 260.75 * 0.05 
E.G. Slope (ft/ft) *0.004731 * 17.95 : 260.75 : 0.05 * 

" Q To ta l  (c fs)  * 560.00 : ;$:; !:?ST) * 14.98 545.01 0.01 * 
* TO w id th  ft) * 410.72 * TOP Wldth (ft) * 89.38 * 316.18 5.16 : 
* veY To ta l  $ft /s) v e l  . ( f t /s  * 0.83 * 2.09 * 0.11 
* Max chi 0p th  (ft) : ::% : &!F. oepth (ft * 0.20 ' 0.82 *, 0 .01 * 
* conv. To ta l  cfs) * 8141.3 * conv. (cfs) * 217.8 7923.4 ' 0 .1  * 
* Length Wtd. {ft) * 1274.72 * wetted per.  (ft * 89.38 " 316.20 ' 5.16 * 
* Mln ch E l  (ft) 993.78 * shear ( lb/sq fti * 0.06 * 0.24 ' 0.00 : 
* Alpha * 1.06 " S t r e a m p o w e r ( l / f t s ) :  0.05 * 0.51 * 0.00 
* F rc tn  LOSS (ft) * 10.49 " cum volume (acre-ft) ,: 0.25 * 19.89 * 6.54 " 
* c & E Loss (ft) * 0.01 ?c Cum SA (acres) 1.26 * 6.47 * 2.14 " 
* * * * * * t * t * * * * * * * * * V * * * * * * * , I * , , * * * * h , ~ * * * * * * * * , < * * * * * * * * ~ , * * * * * * * * * * * + ~ * * ~ * * * * * ~ t * f ~ * * ~ ~ ~ ~ * * * * * * * ~ ~ *  

Warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 
0.7 o r  g rea ter  than 1.4. Th i s  may i n d i c a t e  t he  need fo r  a d d i t i o n a l  cross secr ions.  

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and prevlous cross sec t ion .  

Th i s  may i n d i c a t e  t he  need fo r  a d d i t i o n a l  cross sect ions 

CROSS SECTION 

RIVER: 152WS32A (167) 
REACH: REACH 1 RS: 0.329 
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Manning's n values num= 3 
s t a  n v a l  s t a  n Val s t a  n Val 

* * n * * * * * * * ~ * * * * * t * ~ * * * * * * * * * * * * * * ~ * * * * * * * ~ c * ~ ~ * + ~ *  

9645.31 .042 9919.65 ,04310045.07 .042 

sank Sta: Lef t  Right Lengths: Left  channel Right c o e f f  Contr. Expan. 
9919.6510045.07 1700 1736 1700 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  #PF 1 .................................................................................... 
* E.G. Elev (ft) * 984.79 * Element *  eft 06 channel : R i  h t  OB : 
* v e l  Head (ft) * 0.21 * w t .  n-val. 

* 0.043 8.042 
* w.s. Elev (ft) * 984.57 * Reach Len. (ft) * 1730.00 * 1730.00 * 1730.00 : 
* c r i t  W.S. (ft) * 984.48 *  low Area (sq ft) 

* * 112.78 * 75.68 

* E.G. slope (ft/ft) "0,015301 * Area (s ft) 
* * 112.78 * 75.68 * 

* Q Tota l  (cfs) * 670.00 * Flow (C?S) * * 457.47 * 212.53 * 
* TO wid th  ft) * 269.13 * TOP width (ft) * * 121.94 : 147.19 : 
* ve7 Tota l  $ft/s) * 3.56 * AV v e l  . (ft/s) * * 4.06 2.81 

* Max ch l  0pth (ft * 1.95 * H Y ~ E .  oepth (ft) * * 0.92 * 0.51 * 
* conv. To ta l  (cfs * 5416.5 * conv. (cfs) 

* * 3698.3 * 1718.2 * 
* Length wtd. (ft) * 1730.00 * wetted per. (ft) 

* * 122.00 * 147.21 * 
* Min ch ~l (ft) * 982.62 * shear ( lb/sq ft) ii * 0.88 * 0.49 * 
* ~ l p h a  * 1.09 * stream power ( l b / f t  s) : * 3.58 : 1.38 * 
* Frc tn  LOSS (ft * 11.92 * cum volume (acre-ft) * * 9z 14.38 2 5.47 * -* 

* 0.00 * Cum SA (acres) * C & E LOSS (ft ................................................................................................ 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the current and previous cross sect ion.  

This may i n d i c a t e  the need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 1S2WS32B (168) 
REACH: REACH 1 RS: 1.016 

INPUT 
t i o n :  L i m i t  o f  Study. 
y downstream of Rainbow v a l l e y  Road. 

s t a t i o n   levat ti on Data num= 34 
s t a  EleV s t a  Elev s t a   lev s t a  Elev s t a  Elev 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9573.4 1028.89 9582.83 1028.82 9629.45 1028.54 9644.32 1028.5 9662.92 1028.31 
9693.45 1027.99 9715.47 1027.72 9743.01 1027.27 9757.46 1027.05 9786.62 1026.65 
9821.46 1026.28 9822.19 1026.28 9823.11 1026.28 9857.77 1026.29 9885.46 1026.25 
9893.34 1026.27 9903.2 1026.2 9928.92 1026.1 9956.1 1025.59 9961.48 1025.46 
9974.49 1025.24 10000 1024.89 10035.5 1025.8410038.23 1025.9210038.99 1025.94 

10039.47 1025.96 10039.8 1025.9710042.13 1026.0310049.67 1026.1610084.18 1026.88 
10091.65 1026.9510126.22 1027.4510142.81 1027.6310168.27 1028.08 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

* * * * * * * * * * * * * * * l * * * * * V * V V * * * * * t * * * * t + * * * * * ~ * *  

9573.4 ,042 9928.92 .04310084.18 ,042 

sank sta: L e f t  Right Lengths: Left  channel ~ i g h t  coe f f  Contr. Expan. 
9928.9210084.18 625 664 625 .1 . 3  

CROSS SECTION OUTPUT p r o f i l e  #PF 1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ft) * 1025.69 ' ~ l e m e n t  * Left  OB : channel : Right OB : 
* v e l  Head (ft) * 0.17 * w t .  n-val .  a 0.043 

* w.5. Elev ft) * 1025.52 * Reach Len. (ft) * 625.00 * 664.00 * 625.00 : 
* c r ~ t  W.5. Ift) * 1025.52 *  low Area (sq ft) * * 21.43 * 
* E.G. slope (ft/ft) *0.039001 ' Area (s ft) x * 21.43 * ii 

* Q ~ 0 t a l  (cf5) * 70.00 * Flow (CYS) 
* * 70.00 * %c 

* TO w id th  (ft) * 64.69 * TOP Width (ft) * 64.69 * * 
* ve7 Tota l  (ft /s) ve l .  (ft/s) t * 3.27 * f 

" Max chi 0pth (ft) : ::;: : ;;%. Depth (ft) * * 0.33 * * 
* conv. Total  cfs) 354.5 * conv. (cfs) * 354.5 * 
* Length Wtd. gf t )  

* 
* 664.00 * Wetted Per. (ft) * " 64.71 * * 

* Min ch ~l (ft) * 1024.89 " Shear ( lb/sq ft) * * 0.81 * * 
* Alpha * 1.00 * stream Power ( l b / f t  s) : * 2.63 * t 

* ~ r c t n  Loss (ft * 6.24 * Cum Volume (acre-ft) * 1.45 * 21.29 * 0.22 * 
* c & E LOSS (ft " 0.02 * Cum SA (acres) * 8.56 * * 
................................................................................................. 

Page 7 



Warning: The energy equation could n o t  be balanced w i t h i n  the  speci f ied number of i t e r a t i o n s .  The 
program used c r l t i c a l  depth for  t he  water surface and continued on w i t h  t h e  ca l cu la t i ons .  

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) 1s l e s s  than 
0.7 o r  g reater  than 1.4. This may i n d i c a t e  the  need f o r  add i t i ona l  cross secfions. 

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and prevlous cross sect ion.  

Th is  may i n d i c a t e  t he  need for  add i t i ona l  cross sections. 
Warning: During the  standard s tep i t e r a t i o n s ,  when the  assumed water surface was,set equal t o  c r i t i c a l  

depth, the  ca lcu la ted water surface came back below c r l t l c a l  depth. ~ h l s  l nd l ca tes  t h a t  t he re  
i s  

no t  a v a l i d  s u b c r i t i c a l  answer. The program defaulted t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: 1S2WS32B (168) 
REACH: REACH 1 RS: 0.890 

INPUT 
Descr ip t ion :  
s t a t i o n  E levat ion  Data num= 24 

s t a  Elev Sta Elev Sta  Elev Sta Elev Sta  Elev 
U*******t**************,,**~*I,****,,**********,,**********************~***********i~ 

9775.5 1016.86 9791.15 1016.5 9798.64 1016.34 9841.91 1015.33 9860.21 1014.96 
9892.68 1014.24 9921.78 1013.61 9943.44 1013.15 9974.95 1011.34 9994.39 1010.34 

10000 1010.0610000.63 1010.0310008.23 1010.3410026.93 1011.1710044.35 1012.17 
10082.31 1012.710094.42 1012.9110129.91 1013.6610144.49 1014.03 10177.5 1014.89 
10194.56 1015.3510225.09 1015.9410244.62 1016.3810262.78 1016.46 

Manning's n values num= 3 
s t a  n Val s t a  n Val Sta n Val 

**t*******,,*****,r*t*",*****,,**t*,,**U*Vi~****~<~t**** 

9775.5 ,042 9943.44 .04310044.35 ,042 

sank Sta: Le f t  R ight  Lengths: Le f t  channel Right  coef f  cont r .  Expan. 
9943.4410044.35 725 767 725 .1 .3 

$E5q~$9::~*~~E~I(r~,9~~fI,~~*fI:,FI,~~3*,c,t,,~~***,,*,,****9,~~*+,**~~***~t~****~*,~~~*****,c********+~**+~~~*~ 
* E.G. Elev (ft) * 1011.78 * Element * Lef t  oe * channel : Right 08 : 
* v e l  Head (ft) * 0.09 * w t .  n-val .  * * 0.043 
* w.s. E lev  ft) * 1011.68 * Reach Len. (ft) * 725.00 : 767.00 * 725.00 : 
* c r i t  w.s. tft) * 1011.23 *  low Area (sq ft) * 57.85 " 

* 57.85 " * E.G. s lope (ft/ft) *0.005965 * Area (s ft) 
* 

* * 140.00 * * Q To ta l  ( c ~ s )  * 140.00 " Flow (C?S) * * 
* 66.92 * Top Wldth 66.92 : * * TO Width ft) 
* 2.42 Y A V  v e l .  * 2.42 * ve? Tota l  t f t / s )  
* 1.65 ' Hy%. ~ e p t h  (ft) * * 0.86 * * * Max Chl Dpth (ft) *. * 1812.6 * * conv. To ta l  cfs) * 1812.6 ' conv. (cfs) * 67.00 * * Length Wtd. tft) * 767.00 * wetted Per. (ft * 

* 0.32 * * * Min ch ~l (ft) * 1010.03 * Shear ( lb/sq ft * 1.00 * Stream power (1 0.78 : * " Alpha 
* F rc tn  LOSS (ft * 10.73 * cum volume (acre-ft) * 1.45 : 20.69 0.22 * 

7.56 * * c & E LOSS (ft * 0.02 * Cum SA (acres) 
................................................................................................. 

Warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 
0.7 o r  g reater  than 1.4. Th is  may i n d i c a t e  the  need f o r  add i t i ona l  cross sect ions.  

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and prevlous cross sect ion.  

This may i n d i c a t e  the  need fo r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 1S2WS32B (168) 
REACH: REACH 1 RS: 0.745 

INPUT 
Descr ip t ion :  
s t a t i o n  E levat ion  Data num= 36 

s t a  Elev s t a  Elev s t a  Elev s t a  EleV s t a  Elev 
................................................................................ 

9734.01 1005.13 9761.77 1004.4 9780.27 1003.83 9811.95 1002.98 9826.54 1002.63 
9862.13 1001.74 9872.8 1001.59 9932.58 1000.73 9942.06 1000.36 9952.17 1000.09 
9956.04 1000.09 9957.81 1000.09 9964.73 1000.08 9966.91 1000.05 9973.82 1000.04 
9975.27 1000.04 9982.9 1000.03 9984.71 1000.03 9991.56 1000.02 10000 1000 

10002.55 1000.08 10021.2 1000.6310033.27 1001.0110075.09 1001.7810081.19 1001.87 
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Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

* * * * * * * * * tV*** * t *bt* * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

9734.01 .042 9872.8 .04310075.09 ,042 

sank s ta :  Lef t  Right Lengths: Left  Channel Right coeff Contr. Expan. 
9872.810075.09 1150 1201 1150 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
***************n****************ff*II**********************,c************************************* 

* E.G. Elev (ft) * 1001.02 * Element * Left 0s ; channel : Right 0s ; 
* v e l  ~ e a d  (ft) * 0.27 * w t .  n-val .  *( 0.043 

* 1000.75 * Reach Len. (ft) * 1150.00 * 1201.00 * 1150.00 * 
* 1000.75 *  low Area (sq ft) ir * 50.28 : * E.G. slope (ft/ft) ;0.033530 " Area (s ft) *r * 50.28 * 

* Q Tota l  (cfs) 210.00 " Flow (CTS) * * 210.00 * 2 

* 93.74 * TOP wid th  ft) *- * 93.74 * * 
* 4.18 * nv  ve l  . t f t / s )  2 * 4.18 * * 

* Max ch l  ~ p t h  (ft) * 0.75 * Hy i r .  Depth (ft) * * 0.54 : * 
* conv. Tota l  (cfs) * 1146.8 * conv. (cfs) * * 1146.8 * 
" Length wtd. (ft) * 1201.00 * wetted per. (ft) * * 93.76 ' (r 

* Min ch El (ft) * 1000.00 * shear (lb/sq ft) * * 1.12 * * 
* Alpha * 1.00 * stream Power (1 b / f t  s) ; 4.69 : * 
* Frc tn  LOSS (ft) * 7.32 * Cum volume (acre-f t )  * 1.45 : 19.74 0.22 * 
* c & E Loss (ft) 0.05 * Cum SA (acres) 6.15 * 
* * * * * * * * * * * * * * * * * h * * * * t i ( * * * V * * * * * * * , I * i * , i * * * * * * * * * * * * * * * * * * * * * * * * * ~ * ~ 9 ~ * * * * * * * * * * * * * * * * * * * * ~ ~ * * * * *  

warning: The energy equation could not be balanced w i t h i n  the specif ied number o f  i t e r a t i o n s .  The 
program used c r i t i ~ a l  depth f o r  the water surface and continued on w i t h  the  ~ a l c u l a t i o n s .  

warning: The conveyance r a t l o  (upstream conveyance d iv ided by downstream conveyance) 1s l ess  than 
0.7 o r  greater than 1.4. This may ind ica te  the need f o r  add i t iona l  cross sections. 

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

This may ind ica te  the need for  add i t iona l  cross sections. 
Warning: During the standard step i t e r a t i o n s ,  when the assumed water surface was se t  equal t o  c r i t i c a l  

depth, the ca lcu la ted water surface came back below c r ~ t i c a l  depth. This ind icates t h a t  there 
i s  

not a v a l i d  s u b c r i t i c a l  answer. The program defau l ted t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: lS2WS32B (168) 
REACH: REACH 1 RS: 0.517 

INPUT -. ~~ . ~ 

Descr ipt ion:  
Sta t ion E levat ion Data num= 20 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev Sta Elev ................................................................................ 
9646.87 992.34 9690.66 991.55 9697.14 991.55 9736.21 991.09 9747.4 990.93 
9781.76 990.74 9797.67 990.58 9827.3 990.61 9847.94 990.46 9872.85 990.4 
9912.96 989.19 9917.95 988.98 9925.39 988.67 9937.61 988.19 9943.07 988.02 
9952.96 987.71 9962.96 987.41 9969.66 987.14 10000 986.0110042.83 991.35 

Manning's n values num= 3 
s t a  n Val n Val s t a  n Val ................................................. 

9646.87 .042 9872.85 .04310042.83 .042 

sank s ta :  Lef t  Right Lengths: L e f t  channel R i  h t  coe f f  cont r .  Expan. 
9872.8510042.83 1300 1345 1300 .1 .3 

P r o f i l e  #PF I 
1 * * * 1 * * * * * * + 1 1  

* 988.88 * Element 
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********-*****, 
* L e f t  0s ; * 

,Y**.***** 

channel 
0.043 

1345 .OO 
137.79 
137.79 
340.00 
99.69 
2.47 
1.38 

5899.8 

i********** 

Right 08 * 
f 

1300.00 ; 
3 

f 

* 
* 
* 
* 



ls2wS31s-170.rep 
* ~ e n g t h  wtd. (ft) * 1345.00 * wetted per. C f t )  * 99.91 " h 

* Min Ch ~l (ft) * 986.01 * shear ( lb/sq ft * * 0.29 *' b * 
* Alpha ,, 1.00 * stream Power (1 /ft s) : * 0.71 * t 

" ~ r c t n  LOSS * 12.01 * cum volume (acre- f t )  * 1.45 : 17.14 : 0.22 ' 
* C & E Loss i::] * 0.03 * Cum SA (acres) 3.48 
................................................................................................... 

warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 
0.7 o r  greater  than 1.4. This may i n d i c a t e  the  need for  add i t i ona l  cross sect ions.  

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and previous cross sect ion.  

Th is  may i n d i c a t e  t he  need f o r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 15215320 (168) 
REACH: REACH 1 RS: 0.263 

TNPllT . . 
oescr ip t ion :  
s t a t i o n  E levat ion  Data num= 22 

s t a  Elev Sta  Elev s t a  Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9832.07 977.09 9833.23 977.09 9834.07 977.09 9868.99 977.02 9896.11 976.91 
9904.76 976.86 9937.91 976.03 9962.77 975.59 10000 975.0110051.18 976.59 
10052.13 976.6210052.95 976.6510053.28 976.6510092.55 976.9510105.93 977.07 
10132.14 977.3110158.57 977.5610171.74 977.710211.22 97810211.34 978 
10211.69 97810246.22 978.17 

Manning's n  values num= 3 
Sta n  Val s t a  n  Val s t a  n  Val 

**V*****hh***b**t****************?t*f~*** 

9832.07 .042 9904.76 .04310052.13 ,042 

sank s ta :  Le f t  R ight  Lengths: L e f t  Channel R i  h t  Coeff COntr. Expan. 
9904.7610052.13 1325 1387 1j25 .1 .3 

L e f t  08 

1550.00 

channel : Right  08 : 
0.043 

1550.00 ' 1550.00 " 
OC 1 c  * * 

Warning: The energy equation could not  be balanced w i t h i n  t he  spec i f ied  number o f  i t e r a t i o n s .  The 
program used c r i t i c a l  depth for  t he  water surface and continued on w i t h  t he  c? l cu la t i ons .  

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and previous cross sect ion.  

This may i n d i c a t e  the  need f o r  add i t i ona l  cross sect ions.  
warning: Dur ing the  standard step i t e r a t i o n s ,  when the  assumed wafer surface was,set egual t o  c r i t i c a l  

depth, t he  ca lcu la ted water surface came back below c r ~ t i c a l  depth.   his i nd i ca tes  t h a t  t he re  
i s  

no t  a  v a l i d  s u b c r i t i c a l  answer. The program defaulted t o  c r i t i c a l  depth 

CROSS SECTION 

RIVER: 1S2WS34 (165) 
REACH: REACH 1 RS: 3.033 

INPUT 
oescyipt ion:  Ljmi t o f  Sudy. 
s t a t i o n   levat ti on ~ a t a  num= 44 

s t a  Elev s t a  Elev s t a  Elev Sta Elev Sta EleV 
...................................................................................... 

9481.4 1113.94 9500.63 1113.88 9511.68 1113.84 9514.27 1113.84 9553.28 1113.7 
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Manning's n  Values num= 3 
s t a  n  v a l  s t a  n v a l  s t a  n  v a l  ................................................ 

9481.4 .042 9925.11 .04310066.87 ,042 

sank sta: Lef t  Right Lengths: L e f t  Channel R i  h t  coeff  Contr. Expan. 
9925.1110066.87 1400 1462 1i00 .1 .3 

warnina: The enerav eauation could not  be balanced w i t h i n  the soec i f ied number o f  i t e r a t i o n s .  The 
program Gked 'c r i t i ca l  depth f o r  the water surface and continued on w i t h  the ca lcu la t ions.  

Warning: The,ve loc i ty  head has,changed by more than 0.5 ft (0.15 m). This may ind ica te  the need for  
a d d ~ n o n a l  croqs sections. . . . .. -~~ - .  ... . --  - ~ ~ 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. .This may i n d i c a t e  the need for  add i t iona l  cross sections. a warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and prevlous cross section. 

This may i n d i c a t e  the need f o r  add i t iona l  cross sect ions.  
Warning: During the standard step i t e r a t i o n s ,  when the assumed water surface was,set equal t o  c r i t i c a l  

depth, the ca lcu la ted water surface came back below c r i t i c a l  depth.  his ind icates t h a t  the re  
i s  

not  a  v a l i d  s u b c r i t i c a l  answer. The program defaul ted t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: 1S2WS34 (165) 
REACH: REACH 1 RS: 2.756 

INPUT 
Descr ipt ion:  
s t a t i o n  Elevat ion Data 

Sta Elev s t a  
* * * * * * * * Y * * * * * * * * * * * * f  

9385.11 1099.01 9387.29 
9484.07 1098.97 9488.58 
9588.64 1098.96 9629.26 
9726.04 1098.69 9738.72 
9838.78 1098.42 9871.23 

10000 1093.4510021.86 
10048.1 1098.0810069.62 

10178.33 1095.310187.28 
10235.93 1097.3410251.68 
10357.04 1098.4110387.19 
10499.73 1098.610515.08 
10620.44 1098.72 10657.4 

num= 59 
Elev s t a  **************** 

1099.01 9388.52 
1098.97 9532.47 
1098.9 9638.67 

1098.66 9774.44 
1098.34 9888.81 
1095.75 10029.1 

1098.110093.64 
1094.3310192.45 
1098.3110263.23 
1098.4510409.72 
1098.6210545.98 
1098.7610673.12 

Elev Sta ****%***********. 

Manning's n  Values num= 3 
s t a  n  Val s t a  n  Val s t a  n  Val 

........................................... 

9385.11 ,042 9938.84 ,043 10048.1 .042 
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1~2~~31~-170. rep 
sank s ta :  L e f t  R i  h t  Lengths: L e f t  Channel R1 h t  Coef f  Contr. Expan. 

9938.84 1004j. 1 1200 1250 1400 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  #PF 1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. E l e ~  ft) I * 1097.20 * Element * Lef t  08 : Channel : R i  h t  0s : 
* v e l  Head ( t) * 0.14 * W t . n - V a l .  * 0.043 8.042 
* W.S. Elev ft) * 1097.07 ' Reach Len. (ft) * 1200.00 * 1250.00 * 1200.00 * 
* c r i t  w.5. tft) * 1095.99 *  low Area (sq ft) * * 146.71 * 120.87 * 
* ~ . ~ . s l o p e ( f t / f t )  *0.003465 * ~ r e a ( s  ft) * * 146.71 * 120.87 * 
* Q T o t a l  (cfs) * 790.00 * Flow (c$s) (i * 442.47 " 347.53 * 
* TO w id th  (ft) * 155.15 * TOP w id th  ft) * * 80.93 * 74.21 
* v e f  To ta l  (f t /s) * 2.95 * A v  v e l .  t f t / s  * 3.02 * 2.88 
* Max c h l  Opth (ft) * 3.62 " HY%. Depth (ftj * 1.81 " 1.63 * 
* conv. To ta l  cfs) * 13420.2 * conv. (cfs) * 7516.5 5903.7 * 
* Length Wtd. tft) * 1239.07 * Wetted per.  (ft) * * 81.26 * 74.50 * 
* Min ch ~l (ft) * 1093.45 * Shear ( lb/sq ft b * * 0.39 * 0.35 * 
* Alpha * 1.00 'e Stream power (1 /ft s) : * 1.18 * 1.01 : 
* F r c t n  LOSS ft) *. 8.46 cum volume (acre-ft) 19.16 * 87.19 * 27.22 
* c & E Loss sft) * 0.00 * cum SA (acres) 46.90 * 86.00 * 43.48 
*****I*******t***t*********~~****U*t*************************f<****~~***************************~~ 

Warning: D iv ided f low computed fo r  t h i s  cross-sect ion.  
Warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 

0.7 o r  g rea ter  than 1.4. This  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross secfions. 
Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and prevlous cross sec t ion .  

Th is  may i n d i c a t e  t he  need fo r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 1S2WS34 (165) 
REACH: REACH 1 RS: 2.519 

Manning's n values num= 3 
s t a  n v a l  s t a  n Val s t a  n v a l  

****s***************IIII******,t******************* 

9491.93 .042 9692.54 ,04310394.75 ,042 

sank s t a :  Lef t  R igh t  ~ e n g t h s :  L e f t  Channel R i  h t  Coeff Contr .  Expan. 
9692.5410394.75 1100 1181 l?00 .1 .3 

::2::<~$:::$!*2y;:y;**:::$;::*f!:*:*******************************,t******,<********************* 
* E.G. Elev ft) f * 1088.75 * Element *  eft 0s : channel : ~ i g h t  00 
* Vel Head ( t) * 0.14 * w t . n - v a l .  * 0.043 
* w.5. Elev ft * 1088.61 * Reach Len. (ft) * 1100.00 * 1181.00 * 1100.00 ; 
* c r i t  w.5. tft3 * 1088.50 *  low Area (sq ft) * * 267.15 * 
* E.G. s lope (ft/ft) '0.018863 * Area {s;! ft) * * 267.15 ' * 

* * 800.00 ' * " Q To ta l  ( c ~ s )  " 800.00 ' F l o w  C 5 )  
* 533.03 * TOP w id th  (ft) * * 533.03 : * * TO w id th  ft) 

* v e f  To ta l  t f t / s )  * 2.99 ve l  . ( f t / s  ii * 2.99 * 
gs 0.88 $1;. ~ e p t h  (ftj t * 0.50 * Max c h l  ~ p t h  (ft * 5824.8 * conv. (cfs) fc * 5824.8 : 

* 
* conv. To ta l  (cfs 

,< 

* 533.04 * Length wtd. (ft) * 1169.23 * Wetted Per. (ft 
* 

* 1087.73 * Shear ( lb/sq ft * 0.59 * * * Min ch ~l (ft) * 1.00 * stream power (1 * 1.77 * 1( * Alpha * ~ r c t n  LOSS ft) * 8.53 * Cum volume (acre-ft) 19.16 : 81.25 * 25.55 * 
* c & E LOSS tft) * 0.01 * cum sn (acres) * 46.90 77.19 * 42.45 * ................................................................................................... 

Warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 
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lsZws31~-170.rep 
0.7 o r  g rea ter  than 1.4. Th i s  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sect ions.  

warning: The energy l o s s  was g rea te r  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

Th is  may i n d i c a t e  t h e  need fo r  a d d i t i o n a l  cross sect ions.  

CROSS SECTION 

RIVER: 1S2WS34 (165) 
REACH: REACH 1 RS: 2.295 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

* * * l * * * * * * * * * * * tY * * * * * * * * * * * * * * * * *~ , * * * * * * * * * * * * *  

sank s t a :  Le f t  R igh t  Lengths: L e f t  channel R igh t  Coeff Contr. Expan. 
9926.5210070.52 1200 1264 1200 .1 .3 

$~2::*2~$::2!*2!::!~**5::z~:*::!~:**********,,************************~************************ 
* E.G. Elev (ft) * 1080.20 * Element * Le f t  0s : channel * Ri  h t  06 : 
* v e l  Head (ft) * 0.09 * w t . n - v a l .  * 0.042 0.043 " 8.042 
* w.s. Elev (ft) * 1080.11 * Reach Len. (ft) * 1200.00 * 1264.00 * 1200.00 " 
* c r i t  w.s. (ft) * 1079.65 *  low Area (sq ft) * 14.80 * 209.09 * 156.56 * 

"0.003866 * A r e a ( s ? f t )  * 14.80 209.09 * 156.56 * 
* 810.00 * Flow (C 5) 15.24 * 576.01 * 218.75 * 
* 499.46 * TOP w id th  (ft) " 46.19 * 144.00 : 309.26 * 

To ta l  ( f t /s)  * ;:ti * A V ~ . .  v e l  . (ft /s) 1.03 * 2.75 1.40 * 
* Max Chl ~ p t h  (ft) * * ~y r ~ e p t h  (ft) * 0.32 * 1.45 : 0.51 * 
* conv. To ta l  (cfs) * 13027.1 * conv. (cfs) * 245.1 * 9263.8 3518.2 * 
* Length Wtd. (ft) * 1250.86 * wetted per. (ft) * 46.20 * 144.02 * 309.26 ' 
* Min ch ~l (ft) * 1078.27 * shear ( lb/sq ft b * 0.08 * 0.35 * 0.12 * 
* ~ l p h a  * 1.31 * stream power (1 /ft s) Z 0.08 * 0.97 : 0.17 : 
* F r c t n  LOSS (ft) * 10.14 * cum volume (acre-ft) 18.97 * 74.80 23.57 
* C & E Loss (ft) * 0.02 * cum sA (acres) * 46.32 * 68.01 * 38.55 * 
................................................................................................ 

warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 
0.7 o r  g rea ter  than 1.4. Th i s  may i n d i c a t e  t h e  need fo r  a d d i t i o n a l  cross secfions. 

warning: The energy l o s s  was g rea te r  than 1.0 ft (0.3 m). between t h e  c u r r e n t  and previous cross sec t ion .  

Th is  may i n d i c a t e  t h e  need fo r  a d d i t i o n a l  cross sec t ions .  

CROSS SECTION 

RIVER: 1S2WS34 (165) 
REACH: REACH 1 RS: 2.056 

INPUT 
~ e s c r i p t i o n :  
s t a t i o n  E levat ion  Data 

s t a  Elev s t a  
* * * * * * * * * * * tV* * * * * * Ic * * * f  

num= 47 
E lev  s t a  **************** Elev s t a  ****************. 

1072.22 9694.04 
1070.4 9827.6 
1069.4 9944.92 

1068.9110087.05 
1069.38 10229.1 
1070.1510374.18 
1070.35 10490 
1070.6210580.63 
1071.1510708.93 
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E lev  S ta  
i*t*******f***** 

1071.88 9732.82 
1070.09 9850.9 
1069.01 9975.77 
1069.2510112.52 
1069.6110236.54 
1070.1810374.64 
1070.4610509.41 
1070.6910592.94 
1071.25 10731.8 



Manning's n values num= 3 
Sta n v a l  s t a  n v a l  s t a  n v a l  

.............................................. 

9601.63 ,042 9798.61 .04310112.52 ,042 

sank Sta: Lef t  R ight  Lengths: Le f t  channel R i  h t  Coeff  Contr. Expan. 
9798.6110112.52 1300 1339 1900 .1 .3 

Warning: The energy equation could not  be balanced w i t h i n  t he  spec i f ied  number o f  i t e r a t i o n s .  The 
program used c r i t i c a l  depth f o r  the  water surface and continued on w i t h  the  $a lcu la t ions .  

Warning: The conveyance r a t i o  (upstream conveyance d l v l ded  by downstream conveyance) 1s l e s s  than 
0.7 o r  greater  than 1.4. This may i n d i c a t e  t he  need for  add i t i ona l  cross secfions. 

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and prevlous cross sect ion.  

This may i n d i c a t e  t he  need for  add i t i ona l  cross sect ions.  
Warning: Dur ing the  standard s tep i t e r a t i o n s ,  when the  assumed wafer surface was,set equal t o  c r i t i c a l  

depth, the  ca l cu la ted  water surface came back below c r l t l c a l  depth. Thls i nd i ca tes  t h a t  t he re  
i s  

no t  a v a l i d  s u b c r i t i c a l  answer. The program defau l ted  t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: 15.21534 (165) 
REACH: REACH 1 RS: 1.813 

INPUT 
Descr ip t ion :  
S ta t i on  E levat ion  Data num= 48 

s t a  Elev s t a  Elev s t a  Elev s t a  E lev  s t a  Elev 
................................................................................. 

9511.25 1059.38 9553.46 1059.34 9556 1059.34 9603.48 1059.27 9607.18 1059.26 
9653.49 1059.15 9658.36 1059.13 9703.5 1058.96 9709.54 1058.94 9753.52 1058.76 
9760.72 1058.72 9803.53 1058.53 9811.9 1058.49 9853.54 1058.3 9863.08 1058.25 
9903.55 1058.04 9942.23 1057.82 9956.54 1057.86 9964.88 1057.86 9974.55 1057.8 
10000 1057.61 10037.6 1057.7310047.52 1057.7510064.34 1057.6810082.86 1057.74 

10098.51 1057.910123.08 1058.0910131.84 1058.0610170.49 1058.0410202.08 1058.16 
10209.37 1058.1810275.65 1058.4610277.54 1058.4710301.43 1058.57 10345.7 1058.76 
10349.21 1058.7710413.87 1059.0310422.78 1059.0610482.03 1059.2810496.34 1059.33 
10550.2 1059.5310569.91 1059.5810618.36 1059.710643.47 1059.7610686.53 1059.84 
10701.2 1059.8710727.65 1059.8710737.49 1059.93 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

.................................................. 

sank Sta: Le f t  Right  Lengths: Le f t  channel R i  h t  Coeff  con t r .  Expan. 
9811.910301.43 1300 1348 1300 .1 .3 

E ~ ? ~ ~ , ~ ~ E T ~ ~ ! , ? ~ I ! ~ ~ ~ t ~ ~ ~ f ~ ~ ~ ~ ~ ! ~ ~ ~ ( i t ~ ~ ~ ~ ~ ~ ( i ~ i i ~ l i ~ ~ ~ ~ s * ~ ~ ~ ~ ~ s i I * * ~ ~ ~ ~ ~ v * * * * * * ~ * * * ~ ~ ~ * * * * * * * * t + ~ * * *  

* E.G. Elev (ft) * 1058.97 * Element * Le f t  0s : channel : R i  h t  0s  : * v e l  Head (ft) * 0.05 * w t . n - v a l .  * 0.042 0.043 8.042 
* W.S. Elev ft * 1058.92 * Reach Len. (ft) * 1300.00 * 1348.00 * 1300.00 * 
* c r i t  w.s. 2ftj * 1058.48 *  low Area (sq ft) * 20.06 * 425.20 * 14.26 : 
* E.G. slope (ft/ft) *0.003541 * Area $ST ft) * 20.06 * 425.20 14.26 
* Q To ta l  ( c ~ s )  * 820.00 * Flow c S) * 14.83 * 795.96 * 9.21 * 
* Top Width (ft) 669.95 * TOP w id th  (ft) * 96.42 * 489.53 * 84.00 * 
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1s2wS318~170.rep 
* 1.78 * A v  Vel. ( f t / s  

1 . 3  * H Y ~ E .  Depth (ft 
* 13780.1 * conv. (cfs) 
* 1347.30 * wetted Per. (ft) 
* 1057.61 * shear ( lb/sq ft b * 
' 1.07 * Stream Power (1 /ft s) : 
* 11.03 * Cum volume (acre-f t )  * 
* 0.02 * Cum SA (acres) 

i * * * * * * * * * * * * * * * * * * * * * * * * * - * * * * * * * * * * * * * *9~***  

Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This may ind ica te  the need f o r  add i t iona l  cross secfions. 

Warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross sect ion.  

This may i n d i c a t e  the need for add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 1S2WS34 (165) 
REACH: REACH 1 RS: 1.557 

INPUT 
Descr ipt ion:  Approximately a t  crossin o f  E s t r e l l a  Parkway. 
S ta t i on   levat ti on Data num= 68 

s t a  Elev s t a  Elev Sta Elev s t a  Elev s t a  Elev 
, , ** ,?*************t******************Vf******************************************  

9469.82 1049.04 9470.22 1049.04 9478.87 1049.03 9521.5 1048.84 9528.89 1048.81 
9572.77 1048.54 9578.9 1048.5 9624.05 1048.23 9628.92 1048.2 9675.33 1047.94 
9678.93 1047.92 9726.6 1047.68 9728.95 1047.67 9777.88 1047.43 9778.96 1047.42 
9821.9 1047.22 9828.98 1047.19 9829.16 1047.19 9878.99 1046.98 9926.44 1046.78 

9928.82 1046.8 9929.21 1046.79 9929.52 1046.79 9929.86 1046.79 9930.22 1046.79 
9930.41 1046.8 9930.61 1046.8 9930.82 1046.8 9931.48 1046.81 9932.38 1046.82 
9933.68 1046.83 9938.49 1046.92 10000 1048.0910000.34 1048.0910002.76 1048.03 

10053.19 1046.7710074.26 1046.8710100.16 104710155.65 1047.3310163.52 1047.37 
10210.51 1047.7510216.48 1047.7510223.89 1047.7510233.38 1047.7510241.27 1047.76 
10251.47 1047.7610260.76 1047.7610262.97 1047.7510268.71 1047.7610302.01 1047.76 
10315.06 1047.7610338.22 1047.8810353.62 1047.9610399.82 1048.1610416.99 1048.22 
10477.33 1048.3510480.35 1048.3610481.21 1048.3610543.72 1048.39 10562.6 1048.39 

Manning's n values num= 3 
s t a  n Val s t a  n va l  

* * * * * * * 9 < * * * t * * * * * * * * i . i . * * * * * * * ( * % f f f f * * * * * * * * * * * * * *  

9469.82 ,042 9726.6 .04310210.51 .042 

sank sta: Lef t  Right Lengths: L e f t  channel Right Coeff Contr. Expan. 
9726.610210.51 1415 1471 1435 .1 .3 

" Element * L e f t  0s * 
* w t .  n-val. * %. 

* Reach Len. (ft) 1415.00 
* F ~ O W  ~ r e a  (sq ft) * 
* Area (s ft) + 
* Flow (C?S) * t 

* TOP width ft) 
* nv ve l .  Eft/s 

* * 

* H~!E. Depth (ftj 
* 
* 

* conv. (cfs) * 
* wetted p e r  (ftj : u * shear ( lb/sq ft f 

* stream power (1 (ft 
s) : 18,17 : * cum volume (acre-ft) 

* cum SA (acres) 42.81 * 
. * * * * * * * * * * * * * * * * * * * * * * * * * V * * ~ * * * t t  

channel 
0.043 

1471.00 
208.96 
208.96 
830.00 
436.17 

3.97 
0.48 

4420.9 
436.20 

1.05 
4.19 

50.42 

: Right OB : 
" 1435.00 * * * 

warning: The energy equation could not be balanced w i t h i n  the spec i f i ed  number o f  i t e r a t i o n s .  The 
program used c r i t i c a l  depth for the water,surface and continued on w i t h  the ca lcu la t ions.  

warning: Divided flow computed f o r  t h i s  cross-section. 
warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s , l e s s  than 

0.7 o r  greater than 1.4.  his may ind ica te  the need f o r  add i t iona l  cross sect ions.  
warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross sect ion.  

This may i n d i c a t e  the need f o r  add i t iona l  cross sections. 
warning: During the standard step i t e r a t i o n s ,  when the assumed wafer surface was sef equal t o  c r i t i c a l  

depth, the ca lcu la ted water surface came back below c r i t i c a l  depth. This i nd i ca tes  t h a t  the re  
1 s 

not a v a l i d  s u b c r i t i c a l  answer. The program defaulted t o  c r i t i c a l  depth. 
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CROSS SECTION 

RIVER: 1S2WS34 (165) 
REACH: REACH 1 RS: 1.278 

Descr ip t ion :  
s t a t i o n  E levat ion  oa ta  num= 38 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  EleV .................................................................................. 
9708.59 1036.27 9749.67 1036.23 9759.2 1036.22 9793.43 1036.17 9809.81 1036.14 
9837.19 1036.07 9860.42 1036 9880.95 1035.94 9911.03 1035.83 9952.27 1035.7 
9964.24 1035.49 9967.5 1035.44 9974.79 1035.31 9981.54 1035.18 10000 1034.81 
10000.1 1034.810000.76 1034.7910000.96 1034.7910039.19 1034.6110053.43 1034.72 
10063.55 1034.7510099.41 1034.88 10108.2 1034.6910144.03 1033.9110160.76 1034.56 
10185.5 1035.5310192.43 1035.79 10212.4 1036.4910251.04 1036.9910262.47 1037.13 
10298.59 1037.7210312.54 1037.9210346.14 1038.5810362.61 1038.8610393.69 1039.55 
10412.68 1039.910441.25 1040.5410462.75 1040.9 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n v a l  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Bank s t a :  Lef t  R i  h t  Lengths: L e f t  channel R i  h t  coef f  Contr. Expan. 
9952.27 10213.4 1270 1343 dl0 .1 .3 

$!:::*:5::;:?,2!::!:**:::z:k*?::",i*,,************************,,**,,*******+<********************** 
* E.G. Jft) * 1036.33 * Element *  eft 08 : channel " Right  OB : 
* v e l  Head ( t) * 0.08 * w t . n - v a l .  * 0.042 0.043 " 
* w.?. Elev ft) * 1036.26 * Reach Len. (ft) * 1270.00 * 1343.00 * 1310.00 : 
* c r l t  w.5. Sft) (i * F ~ O W  Area (sq ft) * 50.63 : 351.29 * 
* E.G. s lope (ft/ft) '0.002846 ' Area [s? ft) * 50.63 351.29 " Y 

* 840.00 * F l o w  ,c  5) * 35.05 : 804.95 * * Q T o t a l  (cfs) 
* 

* 481.31 * Top Wldth (ft) * 227.90 253.42 ', * TO Width ft) 
* Ve? To ta l  t f t / s )  

* 
* 2.09 * Av Vel .  ( f t / s )  * 0.69 * 2.29 * * 2.34 * HY%. Depth (ft) 

* 
* 0.22 * 1.39 * " Max c h l  ~ p t h  (ft) 

*( 

+ 15746.5 * conv. (cfs) * 657.0 * 15089.5 ' * conv. To ta l  (cfs) 
*( 

* 1341.48 * Wetted Per. (ft) * 227.90 * 253.48 * * Length wtd. (ft) 
V 

* 1033.91 ' Shear ( lb/sq ft b * 0.04 " 0.25 * * Min ch ~l (ft) 
1* 

* 1.16 * Stream power (1 /ft s) * 0.03 ' 0.56 ' * Alpha 
* 

* ~ r c t n  LOSS ft) * 8.71 * Cum Volume (acre-ft) 17.35 : 40.96 * 19.79 " * c & E LOSS [ft) * 0.05 * cum sA (acres) .. 39.10 24.79 * 27.15 " 
*t*YV*ff****.*****.V*.h**************tt******************************~~******~~*****~~~~*********~~ 

warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s , l e s s  than 
0.7 o r  g rea ter  than 1.4. Th is  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross secflons. 

warning: The energy l o s s  was g rea te r  than 1.0 ft (0.3 m). between t h e  cu r ren t  and prevlous cross sec t ion .  

Th is  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 1S2WS34 (165) 
REACH: REACH 1 RS: 1.024 

Manning's n values num= 3 
s t a  n v a l  s t a  n v a l  s t a  n V a l  ............................................ 

9731.31 .042 9943.37 .04310099.12 .042 
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1S2WS31B-170.rep 
sank sta:  Lef t  Right Lengths: L e f t  channel Right Coeff Contr. Expan. 

9943.3710099.12 1760 1846 1755 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 ................................................................................................ 
* E.G. Elev (ft) 
* Vel Head (ft) 
* W.S. Elev (ft) 
* c r i t  W.S. (ft) 
* E.G. Slope (ft/ft) 
* Q Tota l  (cfs) 
* TO wid th  (ft) 
* ve7 Tota l  ( f t /s )  
* Max ch l  Dpth (ft) 
* conv. ~ o t a l  (cfs) 
* Length wtd. (ft) 
* Min ch ~l (ft) 
* ~ l p h a  
* F rc tn  Loss (ft) 
* C & E LOSS (ft) ....................... 

* Element 
* w t .  n-val . 
* Reach Len. (ft) 
*  low Area (sq ft) 
* Area (s ft) 
* Flow (CTS) 
* TOP Width (ft) 
* AV Vel. (ft /s 
* Hy%. Depth (ftj 
* conv. (cfs) 
* wetted Per. (ft) 
* shear ( lb/sq ft 
* stream power (1 b /ft s) 
* cum volume (acre-ft) 
* cum SA (acres) .......................... 

* L e f t  0s : channel : Right 0s * * 0.043 * 
* 1760.00 * 1846.00 * 1755.00 : * * 140.24 * 
u * 140.24 * 2 
* * 840.00 * * 
* * 129.60 * I* * * G Q Q *  * 

warning: The energy equation could not be balanced w i t h i n  the specif ied number of i t e r a t i o n s .  The 
oroaram used c r i t i c a l  deoth for  the water surface and continued on w i t h  the ca lcu la t ions.  

Warning: ?he-conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This may ind ica te  the need f o r  add i t iona l  cross sections. 

warning: The energy loss  was greater than 1 .0  ft (0.3 m). between the cur rent  and previous cross sect ion.  

This may i n d i c a t e  the  need f o r  add i t i ona l  cross sections. 
warning: During the standard step i t e r a t i o n s ,  when the assumed water surface was se t  equal t o  c r i t i c a l  

depth, the ca lcu la ted water surface came back below c r i t i c a l  depth. This ind icates t h a t  there 
i s  

not a v a l i d  s u b c r i t i c a l  answer. The program defau l ted t o  c r i t i c a l  depth 

CROSS SECTION 

RIVER: 1S2WS34 (165) 
REACH: REACH 1 RS: 0.674 

e INPUT 
Descr ipt ion:  
S ta t i on  Elevat ion Data num= 79 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Manning's n Values num= 3 
s t a  n va l  s t a  n v a l  s t a  n va l  

Y*C************************ , r *********************  

9466.52 ,042 9998.83 ,043 10254.2 ,042 

Bank sta:  L e f t  Right Lengths: L e f t  Channel R i  h t  coe f f  Contr. Expan. 
9998.83 10254.2 1330 1422 1335 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 *******************************************************~<**~C"~************,C*,~******~****~*~******* 
* 1017.44 * Element * Lef t  0s * Channel : R i  h t  os * 
* 0.12 " W t .  n-Val. * 0.042 0.043 8.042 

" w.?. Elev (ft) ' 1017.32 * Reach Len. (ft) * 1330.00 * 1422.00 : 1335.00 * 
f c r l t  W.S. (ft) * 1016.48 "  low Area (sq ft) " 79.30 * 519.31 189.65 * 

E.G. slope (ft/ft) "0.002923 * Area (s ft) * 79.30 * 519.31 * 189.65 * 
* Q Tota l  (cfs) " 1910.00 " F ~ O W  ( ~ 7 s )  " 60.41 :1557.00 * 292.58 * 
" TOP width (ft) * 833.48 * Top Wldth (ft) * 315.48 255.37 * 262.63 * 
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1~2ws31~_170. rep~ 
* v e l  Tota l  (ft/s) * 2.42 * AV ve l .  ( f t /s)  0.76 : 3.00 * 1.54 " * 2.84 * Hy%. Depth (ft) * 0.25 2.03 : 0.72 : * * Max conv. Chl Total  Dpth (cfs) (ft) * 35329.8 * conv. (cfs) * 1117.5 * 28800.3 5412.0 
* Length Wtd. (ft) * 1379.77 * Wetted Per. (ft * 315.48 * 255.42 : 262.71 " 
* Min ch E l  (ft) * 1014.48 * Shear ( lb/sq ft * 0.05 * 0.37 0.13 * 

* 1.31 * Stream power (1 /ft s) : 0.03 * 1.11 * 0.20 : * 6.78 * Cum volume (acre-ft) 15.01 * 19.41 * 15.97 
* 0.00 * cum sA (acres) * 29.41 * 10.73 * 21.86 * I(*************q,,,** *******e*********e*******************e********epe******** 

Warning: Divided flow computed for t h i s  cross-section. 
Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 

0.7 o r  greater than 1.4. This may ind ica te  the  need f o r  add i t iona l  cross sections. 
Warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  current and prevlous cross sect ion.  

This may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: lSZWS34 (165) 
REACH: REACH 1 RS: 0.405 

INPUT 

Manning's n Values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

s*******h*V************df*******,?************* 

sank sta:  Lef t  Right Lengths: Left  channel ~i h t  coeff contr .  Expan. 
9945.3610043.49 1015 1067 1820 .1 .3 

~22:~*:~~~~:2*: :~~~~*qc~~:~~:*~~:* :**** ,<**********************************************~t*** f<****  
* E.G. Elev (ft) * 1010.66 * Element * Lef t  06 : Channel : R i  h t  06 : 
* ve l  Head (ft) * 0.15 * w t .  n-Val. * 0.042 0.043 8.042 
* W.S. Elev (ft) * 1010.51 * Reach Len. (ft) * 1015.00 * 1067.00 * 1020.00 * 
* c r i t  W.S. (ft) * 1010.36 *  low Area (sq ft) * 152.79 * 89.55 * 312.34 * 
* E . G . S l o p e ( f t / f t )  '0.011241 * 152.79 : 89.55 * 312.34 * 
* Q Total  ( c ~ s )  * 1670.00 : t;:: t:?S?) * 345.25 308.64 * 1016.11 ' 
* TO width ft) * 871.94 * Top Wldth ft) * 326.76 * 98.13 * 447.05 : 
ir vey Total  t f t / s )  * 3.01 * Av Vel . t f t / s  * 2.26 * 3.45 ' 3.25 
* Max ch l  ~ p t h  (ft) * 2.09 * Hy%. ~ e p t h  (ft * 0.47 : 0.91 * 0.70 * 
* conv. Total tc fs )  * 15751.2 * conv. (cfs) * 3256.4 2911.0 : 9583.8 * 
* Length wtd. ft) * 1033.75 * Wetted per. (ft * 326.77 : 98.14 447.13 * 
* Min ch ~1 (ft) * 1009.24 * Shear ( lb/sq ft i * 0.33 0.64 * 0.49 * 
* ~ l p h a  * 1.07 * Stream power (1 /ft s) : 0.74 * 2.21 * 1.59 * * Frc tn  Loss ft * 5.27 ' Cum volume (acre-ft) 11.47 * 9.47 * 8.27 * 
* c a E Loss [ftj * 0.02 * cum sA (acres) * 19.60 * 4.96 * 10.99 ' 
**********U*****U**************************************************************************'**** 

Warning: Divided flow computed for t h i s  cross-section. 
Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 

0.7 o r  greater than 1.4. This may ind ica te  the  need for  add i t iona l  cross sections. 
warning: The energy loss  was greater than 1.0 ft (0.3 m). between the current and prevlous cross section. 

This may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 
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RIVER: 1SZWS34 (165) 
REACH: REACH 1 RS: 0.203 

INPUT. 
Descr ipt ion:  
s t a t i o n  E levat ion Data num= 86 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev ................................................................................ 
9091.62 1006.12 9104.28 1006.06 9123.49 1005.96 9140.02 1005.88 9158.94 1005.8 
9180.93 1005.71 9194.39 1005.65 9205.99 1005.61 9229.85 1005.52 9257.57 1005.43 
9265.3 1005.4 9271.96 1005.38 9300.76 1005.3 9334.22 1005.22 9336.21 1005.21 

9337.93 1005.21 9371.67 1005.13 9403.9 1005.07 9407.12 1005.06 9410.86 1005.05 
9442.57 1005 9469.87 1004.96 9478.03 1004.94 9487.51 1004.93 9513.48 1004.88 
9535.84 1004.85 9548.94 1004.83 9564.16 1004.8 9584.39 1004.76 9601.81 1004.72 
9619.85 1004.69 9640.8 1004.65 9655.3 1004.61 9667.78 1004.59 9690.76 1004.54 
9717.45 1004.48 9726.21 1004.46 9733.75 1004.44 9761.67 1004.38 9794.09 1004.31 
9797.12 1004.31 9799.72 1004.3 9832.57 1004.22 9865.7 1004.17 9868.03 1004.17 
9870.74 1004.16 9903.48 1004.12 9931.67 1004.1 9938.94 1004.09 9956.17 1003.43 
9975.32 1002.8 10000 1002.0410000.92 1002.02 10009.5 1002.6410015.14 1003.06 

10049.96 1004.310085.57 1004.0410108.08 1003.7210109.28 1003.710112.91 1003.77 
10153.4 1004.5310176.01 1004.9110206.35 1005.110229.13 1005.2510245.44 1005.37 

10282.25 1005.6510284.54 1005.6610290.92 1005.7110323.64 1005.9410335.37 1006.01 
10362.73 1006.1610388.49 1006.2810401.83 1006.3210439.03 1006.4210440.93 1006.42 
10441.61 1006.4310480.02 1006.4510494.72 1006.4610519.12 1006.4310547.84 1006.41 
10558.22 1006.410587.14 1006.3510597.31 1006.3410600.96 1006.3410636.41 1006.33 
10654.08 1006.29 

Manning's n values num= 3 
s t a  n v a l  s t a  n Val s t a  n va l  

* * * * * * v * * * * * * * f * ~ * * * * V * * * * * * * * * * * * * * ~ * * ~  

9091.62 ,042 9938.94 .04310049.96 ,042 

sank sta: Lef t  Right Lengths: Left  Channel Right coeff  contr .  Expan. 
9938.9410049.96 845 899 875 .1 .3 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This may ind ica te  the need f o r  add i t iona l  cross sections. 

Warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross section. 

Th is  may i n d i c a t e  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 1S2WS34 (165) 
REACH: REACH 1 RS: 0.033 

INPUT 
Descr ipt ion:  D i r e c t l y  upstream o f  Rainbow Val ley  Road. 
s t a t i o n  Elevat ion Data num= 50 

s t a  Elev s t a  Elev Sta Elev Sta Elev s t a  
......................................................................... 

9667.9 1000.76 9679.19 1000.71 9692.38 1000.65 9717.27 1000.56 9746.77 
9755.36 1000.4 9775.46 1000.32 9793.45 1000.26 9801.15 1000.23 9831.54 
9855.53 1000.05 9869.63 999.98 9902.58 999.89 9907.72 999.87 9909.92 
9945.81 999.75 9977.19 998.98 9981.21 998.88 9986.65 998.74 9994.16 

10000 998.3610002.43 998.3310004.91 998.3410010.74 998.410034.31 
10044.77 999.2810050.63 999.4310055.32 999.5410058.14 999.6210059.98 

10061 999.6910061.81 999.7110062.45 999.7310063.14 999.7510067.42 
10091.72 1000.0410110.17 1000.1310113.69 1000.1410152.92 1000.2910164.59 
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Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

.................................................. 

9667.9 .042 9945.81 ,04310067.42 ,042 

sank sta: Lef t  ~ i g h t  coeff Contr. Expan. 
9945.8110067.42 .1 .3 

CROSS SECTION OUTPUT Pro f i l e  #PF 1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ft) * 1000.93 " Element *  eft 0s channel : ~i h t  0s : 
* ve l  Head (ft) * 0.36 * w t .  n-val. * 0.042 0.043 8.042 
* W.S. Elev (ft * 1000.57 * Reach Len. (ft) * 174.00 * 174.00 * 174.00 " 
* c r i t  w.s. (ftj * 1000.57 *  low Area (sq ft) * 100.67 * 185.97 * 50.56 * 
* ~ . ~ . s l o p e ( f t / f t )  *0.013714 * ~ r e a  s ft) * 100.67 ' 185.97 * 50.56 * 
* Q Total  ( c ~ s )  * 1330.00 * Flow tC?S) * 238.89 : 998.70 : 92.41 " 
* TO Width ft) * 526.46 * ~ o p w l d t h  ft) * 232.25 121.61 172.59 " 
* vey Total  [ f t /s )  * 3.94 * A v i  . .vel. [ft/sj * 2.37 * 5.37 * 1.83 * 
* Max chi ~ p t h  (ft) * 2.24 * H y r  D e p t h ( f t  * 0.43 * 1.53 : 0.29 * * conv. ~ o t a l  cfs) * 11357.4 conv. (cfs) * 2040.0 * 8528.3 789.1 : 
* ~ e n g t h  Wtd. [ft) * 174.00 * Wetted Per. * 232.25 * 121.65 * 172.60 
* Mln ch ~l (ft) * 998.33 * Shear ( lb/sq ft * 0.37 * 1 .31  * 0.25 * 
* Alpha * 1.47 ' Stream power (1 /ft s) : 0.88 * 7.03 * 0.46 " 
* Frctn Loss ft) * 0.94 " Cum Volume (acre-ft) ,< 0 .21 ; 1.10 : 0.85 : 
* c & E Loss [ft) * 0.03 * cum SA (acres) 
....................................................................................................... 

Warning: The energy equation could not be balanced w i t h i n  the spec i f ied number o f  i t e r a t i o n s .  The 
program used c r i t i c a l  depth for the water surface and continued on w l t h  the ca lcu la t ions.  

Warning: The energy loss  was greater than 1.0 ft (0.3 m). between the current and prevlous cross section. 

This may ind ica te  the need f o r  add i t iona l  cross sections. 
Warning: During the standard step i t e r a t i o n s ,  when the assumed wafer surface was,sef equal t o  c r i t i c a l  

deuth. the calculated water surface came back below c r i t i c a l  depth.  his lnd lcates t h a t  there 
, . 

i s  
not a v a l i d  subc r i t i ca l  answer. The program defaul ted t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: 1S2WS33 (166) 
REACH: REACH 1 US: 0.887 

INPUT 
Descr ipt ion:  L im i t  o f  Sudy. 
s t a t i o n  Elevat ion Data num= 35 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  EleV 
I*******t******t*****t*t***r**tr*IIII***II*********,,*********************,<************** 

9497.72 1029.77 9520.46 1029.64 9524.43 1029.63 9545.21 1029.54 9567.17 1029.46 
9571.37 1029.44 9609.9 1029.29 9622.27 1029.24 9652.63 1029.12 9673.18 1029.03 
9695.37 1028.95 9724.08 1028.84 9738.1 1028.79 9774.99 1028.64 9780.83 1028.62 
9811.38 1028.5 9823.57 1028.45 9825.9 1028.44 9866.3 1028.28 9876.8 1028.24 
9909.03 1028.15 9927.71 1028.11 9978.03 1027.25 10000 1026.9910000.03 1026.99 

10014.85 1027.2610067.07 1028.5810097.07 1028.7810102.92 1028.82 10111.1 1028.88 
10138.76 1029.0910158.51 1029.2210174.61 1029.3510197.14 1029.5110210.45 1029.61 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

................................................... 

sank sta:    eft ~ i g h t  Lengths:   eft channel ~ i g h t  coe f f  Contr. Expan 
9927.7110067.07 1480 1530 1460 .1 .3 

CROSS * * * * * t * * t * * * * * t t * * * * * * * t * * t * * t * U * * * t ~ U * * * I , * t ~ ~ * * * * * ~ ~ * * * * * ~ ~ * * * * * * * * * * * * * * i < 9 c i t * * * * * * * * * * * * * * * * * * * * * * * *  SECTION OUTPUT P r o f i l e  #PF 1 

* E.G. Elev (ft) * 1028.08 * ~ l e m e n t  * Lef t  0s : channel : Right 0s : 
* ve l  Head (ft) * 0.24 * w t .  n-val. * 0.043 

W.S. Elev ft) * 1027.84 * Reach Len. (ft) * * 1480.00 ', 1530.00 * 1460.00 * 
* 1027.84 *   low Area (sq ft) * 43.59 : * c r i t  W.S. tft) * * 43.59 *0.035811 * Area (s ft) 

* 
* 170.00 * Flow (c?s) t * 170.00 : * 
* 94.61 * TOP width (ft) * " 94.61 * 
* 3.90 * Avi .  .Vel. (ft /s) t t * 3.90 * * 
* 0.85 * Hy r oepth (ft) * 0.46 * * Max ch l  opth (ft) 

* 
* * 898.3 * * conv. Total  (cfs) * 898.3 * conv. (cfs) 

* 
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1~2ws31~-17O.rep 
* Length Wtd. (ft) * 1530.00 * wetted Per. (ft) * * 94.62 * X 

*  in ch ~l (ft) ?, 1026.99 * shear ( lb/sq ft b t * 1.03 * %. 

* Alpha * 1.00 * stream Power (1 /ft s) : * 4.02 * * 
* F rc tn  Loss (ft a * , '3 . LOSS (ft 3 * 5.81 * cum Volume (acre-ft) 0.00 : 23.83 " 2.06 * 

* 0.06 * cum sA (acres) 17.69 * 4.05 * 
* * * * * * * * * * * * * * * * U * * * * * * I ' * * * * * * * * ~ * * - * * * * * * * * * * * * * * ~ * * * * * * * * * * * * * * ~ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

warning: The energy equation could not  be balanced w i t h i n  the  speci f ied number of i t e r a t i o n s .  The 
program used c r i t i c a l  depth for the water surface and continued on w i t h  the $alculat ions.  

Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) 1s l ess  than 
0.7 o r  greater than 1.4. This may ind ica te  the need for  add i t iona l  cross sections. 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the current and previous cross sect ion.  

This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 
Warning: During the standard step i t e r a t i o n s ,  when the assumed water surface was.set equal t o  c r i t i c a l  

depth, the ca lcu la ted water surface came back below c r l t l c a l  depth. Thls lnd lcates t h a t  there 
i s  

not a v a l i d  s u b c r i t i c a l  answer. The program defaul ted t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: 1S2WS33 (166) 
REACH: REACH 1 RS: 0.597 

Manning's n Values num= 3 
s t a  n Val s t a  n v a l  s t a  n va l  

* t * * * * * * * * * *+ * * * * * t * * * * * * t * - * * * * * * * * * * * *U* * *~ * * * *  

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may ind ica te  the need f o r  add i t iona l  cross sections. 

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

This may i n d i c a t e  the need f o r  add i t iona l  cross sect ions.  

CROSS SECTION 
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RIVER: 1S2WS33 (166) 
REACH: REACH 1 RS: 0.308 

ThlDllT -,.. - ,  
Descr ip t ion :  D i r e c t l y  upstream of Rainbow Va l ley  Road. 
s t a t i o n  E levat ion  Data num= 2 1  

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  E l e ~  .......................................................................... 

Manning's n Values num= 3 
s t a  n Val s t a  n v a l  s t a  n va l  

.................................................. 

9795.6 ,042 9923 .04310079.07 .042 

sank sta:  L e f t  R ight  Lengths: L e f t  Channel R ight  Coeff  Contr. Expan. 
992310079.07 1450 1620 1450 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
...................................................................................................... 

* E.G. Elev (ft) 

* E.G. Slope (ft/ft) 
* Q Tota l  (cfs) * TO width (ft) 

veP Tota l  (ft/s) 
* Max ch l  opth (ft) 
* conv. Tota l  (cfs) 
* Length Wtd. (ft) ' Min ch ~l (ft) 
'' Alpha 
9c Frc tn  Loss (ft) 

L e f t  0s 

1450.00 

0.00 

* channel : 
* 0.043 
* 1620.00 : 
* 134.73 

134.73 " 
* 716.33 * 
* 135.20 * 
* 5.32 * 
* 1.00 
* 4643.8 
* 135.25 * " 1.48 * 
* 7.87 : 
* 12.06 

% c  &-E LOSS (ft) * 0.05 * cum SA (acres) t * 5.91 * 2.01 * 
* * * * * * V * * * , , * * * * * * * , ~ * , , t t I , * * * , , * * * U l i * * * * * * * * * * * * * , ~ * * ~ * * * * * * * * , < * * * * * * * * * * * * * * * * , , * * * * * * * * * ~ c * * * * * ~ ~ * * ~ ~  I 
warning: The energy equation could not  be balanced w i t h i n  t he  spec i f ied  number o f  i t e r a t i o n s .  The .I 

oroaram used c r i t i c a l  deoth f o r  the  water surface and continued on w l t h  t he  ca l cu la t i ons .  
warning: b i v i ded  f l o w  computed fob  t h i s  cross-section. 
Warmng: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 

0.7 o r  g reater  than 1.4. Th is  may i n d i c a t e  the  need f o r  add i t i ona l  cross sect ions.  
Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and previous cross sect ion.  

This may i n d i c a t e  t he  need for  add i t i ona l  cross sect ions.  
Warning: During the  standard step i t e r a t i o n s ,  when the  assumed water surface was,sef equal t o  c r i t i c a l  

deoth, t he  ca lcu la ted water surface came back below c r l t ~ c a l  deoth.  his ~ n d l c a t e s  t h a t  t he re  , . 
i s  

no t  a v a l i d  s u b c r i t i c a l  answer. The program defau l ted  t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: 1528533 (166) 
REACH: REACH 1 RS: 0.018 

num= 35 
Elev s t a  

I**************** 
Elev s t a  

.****l**********tl 

990.04 9812.43 
987.27 9911.51 
985.82 9951.71 
984.83 10000 
987.7310038.99 
989.7310113.68 
990.4310197.94 

Manning's n Values num= 3 
sta n Val s t a  n Val s t a  n va l  

* * * * * * * * f * * * * * * * * * * * * * * * * * * t l i * * * * * * * * * * * * * * * * * * W  

E l  ev s t a  
***********be**** 

9758.9 ,042 9854.99 .04310056.39 .042 
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sank Sta: L e f t  Right Coeff Contr. Expan. 
9854.9910056.39 .1 .3 

:5~2~:5$~$!,$::::1;**::221~*f!E,F~,1 ............................................. 
* E.G. Elev ft) f * 989.23 * Element * Left  0s j: channel j: Right 0s : 

* 0.22 * w t .  n-Val. * ve l  Head ( t) * 0.043 
* W.S. EleV (ft) * 989.01 * Reach Len. (ft) * 95.00 * 95.00 : 95.00 : 

(r *  low Area (sq ft) * * 451.77 * c r 1 t  W.S. (ft) * * 451.77 j: * ~ . ~ . s l o p e ( f t / f t )  *0.003588 * ~ r e a ( s  ft) 
* 

* 1710.00 * Flow (CTS) 3 * 1710.00 2 * Q Tota l  (cfs) * 182.42 * TOP width (ft) * * 182.42 * * * TO width (ft) 
* 3.79 * Av Vel. ( f t /s )  * 3.79 * * ve? 

* 
Total  (ft/s) * 4.18 * HY%. ~ e p t h  (ft) * 2.48 2 * * Max ch l  opth (ft 

Y * 28549.4 * * conv. Total  i.fd * 28549.4 * Con .  (cfs) * * 182.68 : * 
* Length Wtd. ft) * 95.00 * Wetted Per. (ft) * * 0.55 a * 984.83 * Shear ( lb/sq ft) * Min Ch El (ft) * 1.00 * stream power ( l b / f t  s) j: * 2.10 * * * nlpha 0.00 j: 1.16 * li 

* ~ r c t n  LOSS (ft * 0.40 * cum volume (acre-ft) * 
c & E Loss (ft * 0.02 * Cum sA (acres) 

.............................................................................................. 

CROSS SECTION 

RIVER: lSZWS316 (170) 
REACH: REACH 1 RS: 4.423 

INPUT 
Descr ipt ion:  D i r e c t l y  downstream o f  E s t r e l l a  Parkway. 
L i m i t  o f  Sudy. 
s t a t i o n   levat ti on ~ a t a  num= 51 

s t a  Elev s t a  Elev s t a  Elev s t a  s t a  Elev 

9555.26 1060.52 9579.59 1060.42 9613.18 1060.2 9615.53 1060.19 9618.92 1060.17 
9651.46 1060 9674 1059.85 9687.4 1059.77 9706.75 1059.64 9723.33 1059.54 
9734.81 1059.47 9759.27 1059.32 9794.58 1059.09 9795.2 1059.08 9795.63 1059.08 
9831.14 1058.85 9856.45 1058.68 9867.07 1058.61 9882.41 1058.51 9903.01 1058.38 
9917.26 1058.29 9938.94 1058.15 9974.94 1057.45 9989.64 1057.21 10000 1057.14 
10000.7 1057.1310008.68 1057.2410018.38 1057.4710061.09 1058.1110083.25 1058.23 
10108.05 1058.410133.36 1058.5410155.02 1058.6910183.47 1058.85 10210.2 1058.87 0 ,217.54 1058.75 lo229 1058.9llO247.68 1059.l410247.95 1059.1410261.23 1059.19 
10269.57 1059.1510323.46 1059.3810333.81 1059.410342.87 1059.4210383.92 1059.43 
10389.83 1059.4410434.04 1059.4610436.79 1059.4710477.83 1059.5310483.75 1059.54 
10484.15 1059.54 

Manning's n Values num= 3 
s t a  n Val s t a  n Val s t a  n va l  

, ,***t******, ,****l******ir*********~*****l i******~~ 

9555.26 ,042 9938.94 .04310061.09 .042 

sank s ta :  Lef t  Right Lengths: L e f t  Channel Right Coeff Contr. Expan. 
9938.9410061.09 1285 1330 1275 .1 .3 

:~:::*~~::::~*:~:~~:**:::2::*f!~:*~*********************~*************,<*%************~********* 
* E.G. Elev (ft) * 1058.93 * ~ l e m e n t  * Left  0s : Channel : Ri h t  0s : 
* v e l  Head (ft) * 0.32 * w t . n - v a l .  * 0.042 0.043 8.042 
* W.S. Elev (ft) * 1058.60 ' Reach Len. (ft) * 1285.00 * 1330.00 * 1275.00 ' 
* c n t  w.5. (ft) * 1058.60 *  low Area (sq ft) * 16.15 * 121.77 : 20.51 j: 
* E.G. slope (ft/ft) "0.019121 * Area (s ft) * 16.15 ' 121.77 20.51 
* Q Tota l  ( c ~ s )  * 650.00 * Flow (CTS) * 29.42 * 580.61 * 39.97 * 
* TO width (ft) * 274.76 * TOP wid th  (ft) * 71.03 j: 122.15 * 81.58 * 
* vel; Tota l  (ft /s) * 4.10 v e l .  (ft/s) * 1.82 4.77 " 1.95 * 
* Max ch l  ~ p t h  (ft) * 1.47 $1;. Depth (ft) * 0.23 * 1.00 " 0.25 * 
* conv. Tota l  (cfs) * 4700.7 * conv. (cfs) * 212.8 * 4198.9 * 289.1 * 
* Length wtd. (ft) * 1327.47 * wetted Per. (ft) * 71.03 * 122.17 * 81.58 * 
* Min ch ~l (ft) * 1057.13 * Shear ( lb/sq ft b * 0.27 * 1.19 * 0.30 * 
* ~ l p h a  * 1.23 * Stream Power (1 /ft s) ; 0.49 * 5.67 j: 0.58 : 
* ~ r c t n  LOSS (ft) * 11.06 * Cum Volume (acre-ft) 10.51 * 49.21 15.90 
* c & E LOSS (ft) * 0.06 * cum SA (acres) * 24.46 * 31.08 * 31.33 * 
................................................................................................... 

warning: The energy equation could not be balanced w i t h i n  the  spec i f ied number o f  i t e r a t i o n s .  The 
program used c r i t i c a l  depth f o r  the  water surface and continued on w i th  the ca lcu la t ions.  

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) 1s l e s s  than 
0.7 o r  greater than 1.4. This may ind ica te  the  need f o r  add i t iona l  cross sections. 

Warning: The energy loss  was greater than 1.0 ft (0.3 m). between the current and prevlous cross sect ion.  
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This may ind ica te  the need for add i t iona l  cross sections. 
Warning: During the standard step i t e r a t i o n s ,  when the assumed water surface was se t  equal t o  c r i t i c a l  

depth, the ca lcu la ted water surface came back below c r i t i c a l  depth. This ind icates t h a t  there 
7 c  ,- 

not a v a l i d  s u b c r i t i c a l  answer. The program defaulted t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: 152WS318 (170) 
REACH: REACH 1 RS: 4.171 

INPUT 
Description: 
s t a t i o n  Elevat ion Data num= 41 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
*********t*h*t***h***,,*****UY*********,~****,,***********~,*~<************,~********* 

Manning's n values num= 3 
s t a  n va l  s t a  n va l  s t a  n Val 

*Wh* t * * * * * t7 , * * * * * * * * I * * * * * * * , i * * ,< * * *9<* * * * * * * *~~* * * , ,  

Bank sta:  Left Right Lengths: Left  channel R i  h t  coeff contr .  Expan. 
9919.8810130.11 1345 1439 1350 .I .3 

* * Vel E.G. Head ( $ft) t) 
* W.S. Elev (ft) 
* C r i t  W.S. (ft) 
* E.G.  Slope (ft/ft) 
* Q Total  (cfs) 
* TO Width ft) 
* veY Total  { f t /s )  " Max ch l  Dpth (ft) 
* conv. Total  (cfs) 
* Length Wtd. (ft) " Min ch E l  (ft) 
* A1 pha 
* Frctn Loss ft) 
* C & E LOSS $ft) 
******r********t*****)d 

* Element 
* w t .  n-val . 
* Reach Len. (ft) 
*   low Area (sq ft) 
* Area (s ft) 
* Flow (C4S) 
* TOP width (ft) 
* AV ve l  . (ft/s) 
* HY%. Depth (ft) 
* conv. (cfs) 
* wetted per. (ft) 
* shear ( lb/sq ft 
* stream power (1 b /ft s l  
* cum Volume (acre-ft) 
* cum SA (acres) 

t*************+***t**h***** 

Warning: The energy loss  was greater than 1.0 ft (0.3 m).  between the cur rent  and previous cross sect ion.  

This may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 1S2WS318 (170) 
REACH: REACH 1 RS: 3.898 

INPUT 
Description: 
s t a t i o n   levat ti on Data num= 48 

s t a  Elev Sta Elev Sta Elev Sta  lev Sta Elev .................................................................................... 
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e Manning's n values num= 3 
Sta n v a l  s t a  n Val s t a  n Val 

************* t t *******h,r***********"************  

9668.51 .042 9929.67 .04310057.43 .042 

sank sta:  Lef t  Right Lengths: L e f t  channel Right Coeff  cont r .  Expan. 
9929.6710057.43 1295 1323 1275 .1 .3 

CROSS SECTION OUTPUT Pro f i l e  #PF 1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

E.G. Elev (ft) 1037.22 * Element *  eft 0s : channel : Right OB : 
* v e l  Head (ft) * 0.29 * w t .  n-val. * 0.042 0.043 0.042 
* w.5. Elev (ft) * 1036.93 * Reach Len. (ft) * 1295.00 * 1323.00 * 1275.00 : 
* c r i t  W.S. (ft) * 1036.68 *  low Area (sq ft) * 8.47 * 190.50 * 41.65 
* E.G. slope (ft/ft) "0.009831 * Area (s ft) * 8.47 f 190.50 " 41.65 * 
* Q Tota l  (cfs) * 920.00 * Flow ( ~ 7 5 )  * 8.60 : 851.53 * 59.87 * 
* TO width (ft) * 340.95 * Top Width (ft) * 54.36 127.76 * 158.83 * 
* vel; Tota l  ( f t / s )  ve l .  ( f t /s )  * 1.02 : 4.47 * 1.44 * 
* Max c h l  ~ p t h  (ft) : 2:;: : %$F. ~ e p t h  (ft) * 0.16 1.49 : 0.26 : 
* conv. Total  (cfs) * 9278.9 * conv. (cfs) * 86.7 : 8588.4 603.8 
* Length Wtd. (ft) * 1319.50 * Wetted Per. (ftj * 54.36 127.84 : 158.83 * * Min ch ~l (ft) * 1034.28 shear ( lb/sq ft * 0.10 * 0.91 0.16 " 
* Alpha * 1.27 * stream power ( l b / f t  s) : 0.10 : 4.09 : 0.23 * 
* Frc tn  LOSS (ft) * 10.33 * cum volume (acre-ft) 10.03 35.89 14.96 * 
* c & E Loss (ft) * 0.03 * Cum SA (acres) * 21.59 * 20.84 * 27.68 * 
* * * * * + * * * * * * * * * * * * * y I f n * * * * * * * * * * * * * * * * * * * * % ? < * * * * * * * * * * * * * * % * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross sect ion.  

This may ind ica te  the need for add i t iona l  cross sect ions.  

CROSS SECTION 

RIVER: 1S2WS31B (170) 
REACH: REACH 1 RS: 3.648 

INPUT 
Descr ipt ion:  
s t a t i o n  Elevat ion Data num= 48 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
* + * " Y I * I Y * * , , * * * * t * * * * * * h * * * , < V * ~ , , * * , < * * * * * * * * * * * * ~ , , * , , * * * * * * * * * ~ * * * * * * * * ~ r ~ * * ~ ~ * ~ ~ ~ * *  

Manning's n values num= 3 
s t a  n Val Sta n Val s t a  n v a l  

***s**********l+***nIl*b*******ff*************** 

sank s ta :  Left Right Lengths: L e f t  channel Right Coeff Contr. Expan. 
9887.1610066.86 1325 1423 1330 .1 .3 

* E.G. Elev (ft) 
* Vel Head (ft) 
* W.S. Elev (ft) 
* c r i t  W.S. (ft) 
* E.G. slope (ft/ft) 
* Q Total  (cfs) 
* TO width (ft) 
* vel; Tota l  (ft/s) 
* Max ch l  ~ p t h  (ft) 
* conv. Total  (cfs) 
* Length wtd. (ft) 
* Min ch El (ft) 
* Alpha 
* Frctn LOSS (ft) 

P r o f i l e  #PF I 
i**t*******+** 

Element 
w t .  n-val . 
Reach Len. (ft) 
 low Area (sq ft) 
Area s ft) 
Flow t C 7 5 )  
Top Width (ft) 
~ v g .  Vel. ( f t /s)  
Hydr. Depth (ft) 
conv. I c f s )  
wetted'per: (ft) 
shear ( lb/sq ft 
stream Power (1 b /ft 5) 
cum volume (acre-ft) 

L e f t  08 ; 
0.042 

1325.00 * 
40.57 * 
40.57 * 
50.10 * 
142.82 * 
1.23 * 
0.28 * 
620.1 * 
142.82 
0.12 * 
0.14 " 
9.30 " 

Channel * 
0.043 : 

1423.00 
262.11 * 
262.11 * 
940.93 * 
179.70 ' 
3.59 * 
1.46 : 

11647.8 
179.74 * 
0.59 " 
2.13 : 
29.01 

Right 08 
0.042 '< 

1330.00 * 
35.03 * 
35.03 * 
48.97 * 
102.42 * 
1.40 : 
0.34 
606.2 * 
102.42 * 
0.14 " 
0.19 * 
13.83 * 

Page 25 



1s2WS31s~I70.rep~ 
* 0.02 * cum sA (acres) 18.66 * 16.17 * 23.85 * :,F,LS,~R:,,~~E!,,~ h,,**~,**t****w**t, ,*********, ,~*, ,**~~***, ,**v~*,,* ,~9,~~~,~,~,c**~**+~**~~**, ,**~*~* 

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

This may ind ica te  the need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 1SZWS318 (170) 
REACH: REACH 1 RS: 3.378 

INPUT 

Manning's n Values num= 3 
Sta n v a l  s t a  n va l  Sta n Val 

..................................................... 

9433.94 .042 9944.9 ,04310062.2 ,042 

sank sta:  Lef t  R i  h t  Lengths: Left  channel ~i h t  coe f f  Contr. Expan. 
9944.9 10063.2 1415 1402 1700 .1 .3 

CROSS , , ***** .** .* t . ****h,tYt*h*** i . i . *~1(**C1**,r~*+c~**, ,***~~~fr**%*~~+,**** , ,9p<~<r****9~**********?<***+~i~**** ,  SECTION OUTPUT P r o f i l e  #PF 1 

* E.G. Elev ft) f * 1018.35 * Element * Lef t  os : channel 2 R i  h t  OB : 
* ve l  Head ( t) * 0.12 " W t .  n-Val. * 0.042 0.043 8.042 
* W.S. Elev (ft) * 1018.23 * Reach Len. (ft) * 1415.00 * 1402.00 * 1300.00 * 
* c r i t  W . S .  (ft) /i * Flow Area (sq ft) * 194.63 * 177.91 * 153.10 * 
* E.G. slope (ft/ft) *0.005732 * Area (s ft) * 194.63 * 177.91 * 153.10 * 

* 332.47 * 614.32 " 233.21 * * Q Total  (cfs) * 1180.00 * Flow (c?S) 
* TO width (ft) * 856.46 * TOP width (ft) * 382.17 : 117.30 : 356.99 " 
" vey Total  (ft /s) Vel. (ft /s) * 1.71 3.45 1.52 * 

Max ch l  opth (ft) : :::A : $!E. Depth (ft) * 0.51 * 1.52 : 0.43 " 
* conv. Total  (cfs) * 15586.0 * conv. (cfs) * 4391.4 * 8114.3 3080.4 " 
* Length wtd. (ft) * 1385.61 * Wetted per. (ft) * 382.17 " 117.33 * 356.99 
* Min ch ~l (ft) * 1016.13 * shear ( lb/sq ft) * 0.18 : 0.54 * 0.15 * 
* ~ l p h a  * 1.49 * stream Power ( l b / f t  s) 0.31 1.87 * 0.23 * 
* ~ r c t n  LOSS ft) * 8.50 * cum volume (acre-ft) 5.73 * 21.83 * 10.96 * 
* C & E Loss [ft) * 0.01 * Cum SA (acres) * 10.67 ' 11.32 * 16.84 " 
****h*******V*******UU**************,,*,,**********,,*************<'**i?*<t*************************** 

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

This may ind ica te  the need for add i t iona l  cross sections. 

CROSS SECTION 

RIVER: lS2WS31B (170) 
REACH: REACH 1 RS: 3.113 

TNPllT - .  
oescr ip t ion:  
s t a t i o n  Elevat ion Data num= 38 

s t a   lev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9646.11 1012.41 9656.96 1012.64 9662.02 1012.56 9686.18 1011.9 9713.19 1011.14 
9723.63 1011.05 9770.16 1010.56 9800.29 1010.22 9836.12 1009.8 9855 1009.57 
9905.87 1008.33 9913.92 1008.15 9916.58 1008.16 9924.53 1007.98 9991.38 1007.6 
9999.97 1007.59 10000 1007.5910016.15 1007.9310072.17 1008.8110076.88 1008.76 
10077.34 1008.7610088.19 1008.8810131.44 1009.0510183.68 1009.310185.74 1009.28 
10185.94 1009.2810186.14 1009.2810186.35 1009.2810186.44 1009.2810186.52 1009.28 
10227.94 1009.0810229.29 1009.0810233.17 1009.0610237.35 1009.0310241.89 1009.01 
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Manning's n Values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

* V * , c * * * * * * * * * * * * t * * * * * * * * * * ~ ~ * * * * * t * U * * * * * * * *  

9646.11 ,042 9855 .04310072.17 .042 

sank s ta :  Lef t  Right  Lengths: L e f t  channel Right c o e f f  Contr. Expan. 
985510072.17 950 993 960 .I .3 

warning: The energy l oss  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross sect ion .  

Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sect ions.  

CROSS SETTION 

RIVER: 1S2WS31B (170) 
REACH: REACH 1 RS: 2.925 

Manning's n Values num= 3 
s t a  n Val n v a l  s t a  n Val 

h * * * + t f Y * . t * * l * * * t t i l i ? 5 2 + * * * * * * * f r r h I 1 * * * * * * * * * * *  

9574.86 .042 9924.22 .04310040.38 ,042 

sank Sta: L e f t  Right  Lengths: L e f t  Channel Right  c o e f f  Contr. Expan. 
9924.2210040.38 625 701 725 .I .3 
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1~2~~31s-170.rep 
Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and previous cross sect ion.  

This may i n d i c a t e  t he  need f o r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: lS2WS31B (170) 
REACH: REACH 1 RS: 2.792 

INPUT 
Descr ip t ion :  D i r e c t l y  upstream o f  Rainbow Va l ley  Road. 
s t a t i o n  Elevation Data num= 24 

s t a  Elev Sta    lev Sta Elev Sta Elev Sta  Elev 
...................................................................................... 

9735.71 1000.89 9742.83 1000.83 9780.25 1000.49 9863.05 999.74 9863.12 999.74 
9863.19 999.74 9919.43 999.36 9947.2 998.16 9958.71 997.88 9983.16 997.7 
9991.71 997.55 10000 997.710000.89 997.6910012.56 998.1810069.47 999.31 
10085.55 999.3810126.36 999.5910140.07 999.67 10157.9 999.7610194.58 999.92 
10222.78 1000.03 10249.1 1000.1510283.36 1000.2810303.62 1000.35 

Manning's n  values num= 3 
Sta n  Val s t a  n  v a l  s t a  n  Val 

******** , , * * ********" , * *********** , , * * ,< ,<***** , , * * ,<9~*  

9735.71 ,042 9919.43 .04310069.47 ,042 

sank Sta: Le f t  R ight  c o e f f  cont r .  Expan. 
9919.4310069.47 .1 .3 

:!222,;:::::!,2!::!:**:;::1;:*!::*:,,**,<*** ***,, *,<** **,, **,,**,t**,,**,*****,<***,<**,c****?r**********,c** 

* E.G. Elev (ft) 1000.45 f Element *  eft OB : channel R ight  06 ; 
* v e l  Head (ft) 0.29 * w t .  n-val. i' 0.042 0.043 0.042 
* W.S. Elev ft) " 1000.16 * Reach Len. (ft) * 454.00 * 454.00 * 454.00 * 
* C r i t  W.S. Sft) * 999.88 * Flow ~ r e a  (sq ft) * 43.64 * 272.16 * 73.85 * 
* E.G. Slope (ft/ft) '0.008136 43.64 * 272.16 * 73.85 * 
* Q To ta l  (cfs) 1470.00 : ;iZ $?s:t) * 78.95 * 1261.45 * 129.60 * 
* TO w id th  (ft) * 433.37 * TOP w ~ d t h  (ft) * 102.25 * 150.04 " 181.08 * 
* veY To ta l  ( f t / s )  v e l .  (f t /s) * 1.81 4.63 * 1.75 " 
* Max c h l  ~ p t h  (ft) * 0.43 * 1.81 ; 0.41 * 
* conv. Tota l  (cfs) * 875.3 "13984.9 1436.8 " 
* Length Wtd. (ft) * 454.00 * wetted per. (ft) * 102.26 * 150.09 * 181.08 " 
* Min ch ~l (ft) * 997.55 * Shear ( lb/sq ft) * 0.22 * 0.92 * 0.21 * 
* ~ l p h a  * 1.33 Stream Power ( l b / f t  s) 5 0.39 : 4.27 * 0.36 * 
* ~ r c t n  Loss (ft) * 2.21 * Cum volume (acre-ft) * 0.25 3.32 * 2.34 * 

* 0.01 * Cum SA (acres) * C & E LOSS (ft) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m).  between the  cu r ren t  and previous cross sect ion.  

This may i n d i c a t e  t he  need f o r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 1S2WS31B (170) 
REACH: REACH 2 RS: 2.706 

INPUT 
oescr io t ion :  Di r e c t l v  downstream o f  Rainbow Va l ley  Road. 
s t a t i o n  E levat ion  Data num= 51 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev Sta  Elev 
.................................................................................... 

9603.73 1003.79 9622.11 1003.5 9644 1003.15 9663.3 1002.84 9695.56 1002.32 
9704.48 1002.17 9739.85 1001.57 9745.66 1001.47 9747.13 1001.44 9786.85 1000.74 
9798.69 1000.51 9828.03 999.93 9850.25 999.46 9869.21 999.08 9901.82 998.39 
9910.4 998.26 9944.44 997.67 9951.58 997.55 9953.38 997.52 9961.51 996.52 
9996.06 992.18 10000 992.19 10001.1 992.1910002.56 992.1910014.59 993.18 
10043.4 995.57 10047.5 995.9310049.88 996.1410058.98 996.9610073.71 996.98 
10112.79 997.0610163.13 997.2310166.61 997.2510168.11 997.2510204.51 996.89 
10273.09 996.01 10302.4 995.7210308.04 995.9310328.69 996.6810353.98 997.23 
10381.72 998.0410433.32 998.9610435.69 999.0110437.55 999.0810442.21 999.11 
10489.51 999.43 10520.8 999.6310543.33 999.7810577.38 1000.0110597.15 1000.13 
10610.22 1000.22 

Manning's n  values num= 3 
s t a  n  Val s t a  n  Val s t a  n  Val 

*** . , t *****Ct********** ,~*<,***********************  

9603.73 .042 9951.58 .04310058.98 .042 
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sank sta:  Lef t  Right Lengths: L e f t  channel Ri h t  c o e f f  contr .  Expan. 
9951.5810058.98 960 972 g70 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ft) * 998.23 * Element * Left  0s : Channel * Ri h t  0s * 
* v e l  Head (ft) * 0.27 * w t .  n-val .  * 0.042 0.043 * 8.042 * 
* W.S. Elev (ft f 997.97 * Reach Len. (ft) * 960.00 * 972.00 * 970.00 * 
* c r i t  w.s. (ftj * 997.43 *  low Area (sq ft) * 5.08 * 364.55 * 376.03 * 
* E.G. slope (ft/ft) '0,003844 * Area (S ft) * 5.08 * 364.55 * 376.03 * 
* Q To ta l  (cfs) * 2680.00 * Flow I&) * 3.93 * 1758.11 * 917.97 ' 
* TO w id th  (ft) * 451.85 * TOP wld th  ft) * 24.23 : 107.40 * 320.21 : 
* vee Tota l  (ft/s) * 3.59 * Avg. ve l  . [ f t /s)  * 0.77 4.82 * 2.44 
* Max chi ~ p t h  (ft) * 5.79 " Hydr. Depth (ft) " 0.21 * 3.39 * 1.17 " 
" conv. Tota l  (cfs) * 43227.6 " conv. (cfs) * 63.3 * 28357.8 : 14806.6 " 
* Length Wtd. (ft) * 971.53 * wetted per. (ft) * 24.24 * 107.94 320.26 * 
* Min ch El (ft) * 992.18 * shear ( lb/sq ft) * 0.05 * 0.81 * 0.28 * 
* n lpha * 1.34 * S t r e a m P o w e r ( l b / f t s ) :  0.04 * 3.91 * 0.69 * 

Frc tn  LOSS (ft) * 3.84 * cum volume (acre-ft) 1 . 3 1  * 30.32 * 4.38 * 
* c & E LOSS (ft) * 0.00 * cum sA (acres) 1.34 * 3.88 * 3.99 * 
................................................................................................. 

warning: The energy l o s s  was greater than 1 .0  ft (0.3 m). between the cur rent  and previous cross sect ion 

This may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 1S2WS31B (170) 
REACH: REACH 2 RS: 2.522 

~ e s c r i p t i o n :  
s t a t i o n   levat ti on oata num= 66 

Elev Sta s t a  Elev s t a  Elev s t a  Elev . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Manning's n values num= 3 
s t a  n va l  s t a  n v a l  s t a  n Val 

.................................................. 

sank sta:  Lef t  Right Coeff cont r .  Expan. 
9853.0910093.12 .1 .3 
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1s2WS31s-170.rep 

warning: The energy l o s s  was greater  than 1 .0  ft (0.3 m). between the  cu r ren t  and previous cross sec t ion .  

Th is  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sect ions.  

CROSS SECTION 
e 

RIVER: 1S2WS31B (170) 
REACH: REACH 3 RS: 2.277 

INPUT 

Manning's n Values num= 3 
Sta n Val s t a  n Val s t a  n Val 

* IV, , * * ,<****** , , * * **VV,:********* I I ,~**~~** , I * ***~*~~***  

9129.07 .042 9912.17 ,04310109.76 .042 

sank Sta: Lef t  R igh t  Lengths: Le f t  channel Right  Coeff Contr. Expan. 
9912.1710109.76 990 1003 1010 .1 .3 

~~::~*~~~~::~*:y~gy~,<*g~~~~?<:*~~~*:*,<****,,****~,~,<**,t*,<*********,:~~~~*~r*******~<~~**~~***9~*********~~* 

* E.G. Elev (ft) * 988.81 * ~ l e m e n t  * Le f t  06 : Channel ; Right  06 ; 
* Vel Head (ft) * 0.45 * w t .  n-val . * 0.042 0.043 
* W.S. Elev (ft) * 988.36 * Reach Len. (ft) * 990.00 * 1003.00 * 1010.00 " * * 4 .41  f 608.02 " * c r i t  W.S. (ft) .* F ~ O W  ~ r e a  (sq ft) * 4.41 608.02 * " E.G. Slope (ft/ft) *0.004520 

* 3270.00 ' t:?S?) 

* 
* 2.32 *3267 .68  " * Q T o t a l  (cfs) 

* 214.65 * Top Width (ft) 42.58 : 172.07 * * * TO w id th  (ft) * 0.52 5.37 " * "el; 
,, 

To ta l  (f t /s) * 5.34 : A V ~ .  , ve l .  ( f t / s )  " 0.10 * 3.53 : * * Max c h l  ~ p t h  (ft) * 7.40 ~y r Depth (ft) * 34.5 * 4 8 6 0 3 . 9  * ', conv. ~ o t a l  c f s )  * 48638.3 * conv. (c fs)  * 
42.58 " 172.81 : * Length Wtd. [ft) * 1003.39 * wetted per.  (ft) t 

* 980.96 * Shear ( lb/sq ft) 0.03 * 0.99 * *  in Ch E l  (ft) 
* 1 . 0 1  ' Stream Power ( l b / f t  s) i; 0.02 * 5.34 * * Alpha 

* ~ r c t n  LOSS (ft) * 3.77 * cum volume (acre-ft) * 0.23 * 66.86 * 9.82 * 
* c & E LOSS (ft) * 0.09 * cum SA (acres) 1.05 * 17.15 * 7.34 " 
*U*lt*********,<******.*********** *,** .................................................................. 

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and previous cross sec t ion .  

Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 1S2WS318 (170) 
REACH: REACH 3 RS: 2.037 

INPUT 
Descr ip t ion :  
s t a t i o n  E levat ion  Oata num= 86 

s t a  Elev Sta Elev S ta  Elev Sta E lev  Sta Elev 
f,'*****.**h***************~**,,***~~**I,************,,***,~,,**~****************~****** 

9241.17 992.96 9255.59 992.54 9267.62 992.23 9300.97 991.42 9317.92 991.06 
9346.35 990.52 9368.21 990.06 9391.72 989.67 9418.5 989.21 9437.1 988.98 
9468.79 988.55 9482.48 988.42 9519.09 988 9527.86 987.91 9569.38 987.47 
9573.23 987.43 9608.81 987.05 9618.61 986.95 9619.67 986.94 9663.99 986.39 
9669.96 986.33 9709.36 985.79 9720.26 985.65 9754.74 985.17 9770.55 984.96 
9790.2 984.72 9821.83 983.55 9824.19 983.54 9826.71 983.53 9829.57 983.53 
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Manning's n values num= 3 
s t a  n v a l  s t a  n v a l  s t a  n Val 

* * * * * * * * * * * * * * * * * * * * I ~ * * * * * * * f * * * * f * Y f * * * * * * * * * * *  

9241.17 ,042 9790.2 .04310154.17 ,042 

sank s ta :  Left Right Lengths: L e f t  channel Right C0eff Contr. Expan. 
9790.210154.17 1390 1401  1380 .1 .3 

warning: The energy loss  was greater than 1 .0  ft (0.3 m). between the cur rent  and previous cross sect ion.  

This may ind ica te  the  need f o r  add i t i ona l  cross sections. 

CROSS SECTION 

RIVER: 1S2WS31B (170) 
REACH: REACH 3 RS: 1.772 

Elev Sta Elev 
;**********ffi********** 

Manning's n Values num= 3 
s t a  n Val s t a  n Val s t a  n v a l  

* * * * * * * * * * * * 9 , * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

9245.25 ,042 9852.38 .04310170.81 ,042 

sank s ta :  Left Right Lengths: L e f t  channel Right coe f f  contr .  Expan. 
9852.3810170.81 1540 1532 1530 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 * Page 31  



1~2ws31~_170.rep 
* * t , , * * * * t * * * * , , , z * * * * * * * , < ~ < * ~ , * * * * , < ~ , * * * h * t * * * * * ~ * * * * * * * * , , * * * * * i ~ * i c * * * * * i ~ * * * * * * * * * * * * * ~ ~ * * ~ * * * * ~ ~ * * * * ~ ~ * * ' ~  

* E.G. Zft) * 980.10 * ~ l e m e n t  * Le f t  OB : channel : R i  h t  OB * 
* v e l  Head ( t) * 0.23 * w t .  n-Val. 0.042 0.043 z.042 ' 
" w.s. EleV (ft) * 979.87 " Reach Len. (ft) * 1532.00 * 1532.00 * 1532.00 * 
* c r i t  W.S. (ft) * 978.15 *  low Area (sq ft) * 5.09 * 775.22 * 43.88 * 
* E.G. s lope (ft/ft) *0.003855 * Area (s ft) 5.09 * 775.22 : 43.88 * 

* 3050.00 * Flow (C?5) * 3.88 '3007.42 38.70 * * Q T o t a l  (cfs) ; TO w id th  ft) * 515.88 * Top w id th  (ft) * 24.93 318.43 *' 172.52 * 
A ve? T o t a l  t f t / s )  * 3.70 * Av v e l .  ( f t /s) * 0.76 * 3.88 * 0.88 ' 
* Max c h l  upth (ft) * 6.67 * Hy%. uepth (ft) * 0.20 * 2.43 ' 0.25 * 
* conv. To ta l  (cfs) * 49123.5 * conv. (cfs) * 62.5 * 48437.8 : 623.2 : 
* Length wtd. (ft) * 1532.00 * wet ted Per. (ft) * 24.94 * 318.84 172.52 
* Min Ch E l  (ft) q, 973.20 * shear ( lb/sq ft b + 0.05 : 0.59 ' 0.06 * 
* Alpha '- 1.08 * stream power (1 /ft s) : 0.04 2.27 : 0.05 * 
* F rc tn  LOSS ft * 7.22 * cum volume (acre-ft) ,, 0.09 * 24.38 4.29 : 
* c & E LOSS lftj * 0.00 * cum SA (acres) .* 
*****t**,,******"~*U******I,****",****,,*************,,*****~,******~~*****~<*****~~i~**~~*********~~******* 

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sect ion.  

Th is  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 1S2WS31B (170) 
REACH: REACH 4 RS: 1.483 

. . 
uescr i  p t i on :  
s t a t i o n  E levat ion  Oata 

s t a  Elev s t a  
h$,*tt*~*+b*ltd*t , ,**i l i l I1i iV11.)  

9122.35 979.47 9158.61 
9215.51 977.77 9217.49 
9255.64 976.89 9257.17 
9327.72 976.74 9359.87 

9460.5 975.57 9463.45 
9511.53 974.83 9511.9 
9561.74 974.1 9570.13 
9683.46 972.85 9712.06 
9812.69 971.85 9825.38 
9916.28 971.04 9916.78 
9920.92 970.85 9923.67 
9946.16 969.64 9991.2 

10017.99 967.98 10037.4 
10117.49 971.0710164.45 
10264.81 972.5510282.08 
10391.81 973.7110415.36 
10515.72 974.5810556.41 
10666.13 975.510666.26 

num= 88 
Elev s t a  

. *h l *  ************* Elev Sta 
<.*I************ 

Elev s t a  
, * * * 9 ~ * l * * t * * t * t * *  

977.82 9213.74 
977.17 9254.1 
977.13 9309.56 
976.17 9418.21 
974.92 9511.19 

974.1 9561.13 
973.26 9661.75 
972.14 9780.14 
971.51 9913.32 
970.97 9919.26 
970.58 9928.84 
967.0410011.91 
971.0310114.27 
971.9810227.22 
973.2710365.18 
974.2310501.54 
975.2110616.08 

~ a n n i n g ' s  n values num= 3 
n Val s t a  n v a l  s t a  n Val ............................ ...................... 

9122.35 ,042 9661.75 .043 10037.4 .042 

sank s ta :  Le f t  R igh t  Lengths: Le f t  channel R igh t  Coef f  Conti-. Expan 
9661.75 10037.4 5 5 5 .1 . 3  

~::::*:~~~::~*:~~~~:**:::I:~*!::*:**,,*****,?*********,<********,<****,C******************~<******** 
* E.G.  fft) * 972.87 * Element * Le f t  0s * channel : Right  OB : 
* Vel Head ( t) 2 0.22 * w t .  n-Val. * 0.043 0.042 
* W.S. Elev ft * 972.65 * Reach Len. (ft) 9 5.00 * 5.00 : 5.00 * 
* c r i t  W.S. tftj * Flow Area (sq ft) * * 611.24 199.87 " 
* E.G. s lope (ft/ft) *0.005958 * Area fs$ ft) * * 611.24 * 199.87 " 

* 2920.00 * Flow c s) * Q T o t a l  (cfs) 
* * 2432.23 * 487.77 " 

* TO w id th  ft) * 571.13 * TOP w id th  (ft) 
* * 334.57 * 236.56 " 

* vey T o t a l  t f t / s )  * 3.60 * A V ~ .  , ve l .  ( f t / s  
* * 3.98 * 2.44 " 

* Max c h l  ~ p t h  (ft * 6.22 * Hy r ~ e p t h  (ft 
* * 1.83 : 0.84 : 

* conv. To ta l  (c fs  j * 37831.2 * conv. (cfs) * * 31511.7 6319.4 
" ~ e n g t h  wtd. (ft) * 5.00 * wetted per.  (ft) 

t * 335.44 * 236.59 * 
* M i  n Ch E l  (ft) * 966.43 * shear ( lb/sq ft) * 0.68 * 0.31 " 
* Alpha * 1.09 * s t r e a m P o w e r ( l b / f t s )  : * 2.70 * 0.77 * 0.03 * Cum volume (acre-ft) * 1.58 : 24.53 " 3.94 ' * 0.00 * Cum SA (acres) 0.04 * 0.03 " 
* * * * l * * , , * * * * * t * * * * V * * t * * , , * * * * * * ~ * * * * , ~ * * , ~ * * * * * * * * i ~ 9 ~ * * f ~ * * * * * * * * * * * * i ~ * * * * * f ~ * * * * ~ ~ ~ ~ ~ ~ * * * * * * ~ ~ ' ~  
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ls2W531s-170.rep 
warning: D iv ided f low computed fo r  t h i s  cross-sect ion.  

RIVER: lSZWS318 (170) 
REACH: REACH 4 RS: 1.482 

INPUT 
Descr ip t ion :  
s t a t i o n  E leva t i on  Data 

s t a  Elev s t a  
******st*****,<,,**** * * * * * * 9  

num= 88 
Elev S ta  

i***l***********l 

978.93 9192 
977.76 9219.6 
976.76 9260.69 
976.55 9372.96 
975.52 9489.77 
974.83 9559.45 
974.16 9611.44 
972.55 9734.9 

971.8 9863 
971.02 9917.39 
970.72 9924.97 
967.47 9996.89 
972.6510093.35 
971.4610172.35 
972.73 10315 
973.8810446.68 
974.86 10565.9 

975.510667.65 

E lev  s t a  
i * * t * f * * * * t * * * + c :  

Elev s t a  
i****,<*t,,******il 

~ a n n i n g ' s  n Values num= 3 
s t a  n Val s t a  n v a l  s t a  n v a l  

***************t**h***,<*tiiii*******************+<* 

9122.35 ,042 9661.75 ,043 10037.4 ,042 

sank s ta :  Le f t  ~ i g h t  Lengths: L e f t  channel R igh t  Coeff Contr. Expan. 
9661.75 10037.4 1650 1690 1700 .1 .3 

CROSS SECTION OUTPUT ~ r 0 f i l e  #PF 1 ********** <<*,, ******* ,<**,> . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* 972.84 * ~ l e m e n t  * Le f t  0s : channel : Right  0s : 

* v e l  ~ e a d  (ft) * 0.23 * w t .  n-val .  
9c 0.043 0.042 

* w.?. E lev ft) 972.60 " Reach Len. (ft) * 1690.00 * 1690.00 * 1690.00 " 
* c n t  w.s. 2ft) * 971.97 *  low Area (sq ft) * 1 596.72 * 189.67 * 
* E.G. s lope (ft/ft) *0.006423 * Area (s ft) 1 596.72 : 189.67 " 
* Q T o t a l  ( c ~ s )  * 2920.00 * Flow (C?S) 

* * 2447.54 472.47 * 
'c TO w id th  (ft) 560.55 * TOP w id th  (ft) * * 330.22 " 230.33 * 
* vey T o t a l  (f t /s) * 3.71 " Av Vel . ( f t / s )  4.10 " 2.49 " 
* Max ~ h l  ~ p t h  (ft) * 6.17 " Hy%. ~ e p t h  (ft) A * 1.81 * 0.82 Z 

* 36433.3 * conv. (cfs) * conv. T o t a l  (cfs) 
* 9~ 30538.3 * 5895.0 

* Length Wtd. (ft) * 1690.00 * wetted Per. (ft) 
* * 331.09 " 230.36 * 

*  in ch E l  (ft) * 966.43 * Shear ( lb /sq  ft) 
1* * 0 . 7 2 :  0 . 3 3 "  

* Alpha * 1.10 * stream power ( l b / f t  s) : * 2.96 0.82 * 
* ~ r c t n  Loss (ft) * 7.54 * Cum Volume (acre-ft) * 1.58 * 24.47 : 3.92 : 

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

e***V*******~***V*U*****~***t******tL-*********************~******+?*************~********~~****** 

warning: D iv ided f low computed fo r  t h i s  cross-sect ion.  
warning: The energy l o s s  was g rea te r  than 1.0 ft (0.3 m). between t h e  c u r r e n t  and previous cross sect ion.  

Th i s  may i n d i c a t e  t h e  need f o r  a d d i t i o n a l  cross sec t ions .  

CROSS SECTION 

RIVER: 1S2WS31B (170) 
REACH: REACH 5 RS: 1.162 

INPUT 
Descr ip t ion :  
S t a t i o n  E leva t i on  Data num= 70 

s t a  Elev s t a  Elev s t a  E lev  s t a  Elev s t a  Elev 
i****************t**,,*******************************<<**%*,,**~***********,c******* 

9175.13 968.79 9210.11 968.47 9222.91 968.34 9258.75 967.91 9272.93 967.74 
9307.39 967.42 9322.95 967.28 9356.02 967.01 9372.97 966.94 9404.66 966.73 
9422.99 966.55 9453.3 966.27 9473.01 966.12 9501.93 965.8 9523.03 965.53 
9550.57 965.18 9573.05 964.88 9599.21 964.58 9623.07 964.33 9647.85 964.36 
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Manning's n  Values num= 3 
s t a  n  Val s t a  n v a l  s t a  n  Val 

................................................... 

9175.13 .042 9873.17 .04310123.26 .042 

sank s t a :  Le f t  R igh t  Lengths: Lef t  channel Ri  h t  Coef f  Contr. Expan. 
9873.1710123.26 1320 1346 1335 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
U***,,***************,,,,*",****n**Y***************************~~***~~************************~~*****~~* 

* E.G. Elev ft) $ * 965.28 * ~ l e m e n t  *  eft 0s : channel : R i  h t  00 : 
': v e l  Head ( t) * 0.30 * w t .  n-Val. * 0.042 0.043 8.042 

W.S. Elev (ft) 964.99 * Reach Len. (ft) * 1320.00 * 1346.00 * 1335.00 " 
* c r i t  w.5. (ft) u *  low Area (sq ft) * 81.48 * 664.46 * 12.19 * 
* ~ . ~ . ~ l o p e ( f t / f t )  "0,003325 " ~ r e a  s ft) * 81.48 * 664.46 : 12.19 " 
* Q T o t a l  (cfs) 3070.00 * Flow fC?S) * 99.38 * 2961.23 9.40 " 
* T O  w id th  (ft) * 427.10 * TOP w ~ d t h  ft) * 1 7 6 . 2 7 :  1 9 8 . 3 0 :  52.53 * 
* Ve? T o t a l  ( f t /s)  * 4.05 * Avi .  ,vel .  [ftlSj ' 1.22 4.46 0.77 ' 
* Max c h l  ~ p t h  (ft) * 4.96 * Hy r oepth (ft * 0.46 * 3.35 : 0.23 : 
* conv. ~ o t a l  (cfs) * 53239.8 S, conv. (cfs) * 1723.4 " 51353.4 163.0 
* Length Wtd. (ft) 1345.13 " Wetted per. (ft + 1 7 6 . 2 8 "  198.66 * 52.53 * " Min ch E l  (ft) * 960.03 Shear ( lb/sq ft * 0.10 * 0.69 * 0.05 * 
* Alpha 1.17 " Stream Power (1 /ft s) : 0.12 * 3.09 : 0.04 * * F rc tn  LOSS (ft) * 6.40 * Cum Volume (acre- f t )  * 4.95 * 69.60 4.98 * 
* c & E LOSS (ft) 0.02 * cum sA (acres) 7.87 * 16.08 * 8.23 * 
***,,***********,,t**+e*,i* ,,,< * * U * * 3 < * * * * l i 1 1 1 ~ I * * * , : , < * * * , ~ , ~ * * * , , * * , ~ * * " c * ~ * * * * * ~ ? * * ~ ~ 9 ~ * ? : * * ~ ~ * * * * * ~ ~ * * * ~ ~ * * * * ~ ~ * ~ ~ ~ ~ *  

Warning: Div ided f l ow  computed f o r  t h i s  cross-sect ion.  
warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 

0.7 o r  g rea ter  than 1.4. Th is  may i n d i c a t e  t he  need f o r  a d d i t i o n a l  cross sec t ions .  
Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and prevlous cross sect ion.  

Th is  may i n d i c a t e  t he  need f o r  add i t i ona l  cross sect ions 

CROSS SECTION 

RIVER: 152WS31B (170) 
REACH: REACH 5 RS: 0.907 

INPUT 
Descr ip t ion :  
S t a t i o n  E levat ion  Data 

s t a  Elev Sta 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  

num= 86 
Elev s t a  ****************  lev s t a   lev s t a  

. ,<,,********t*******V*****t?t*+<+~*II* 

962.53 9320.9 962.52 9329.88 
961.85 9420.84 961.74 9450.51 

961  9536.92 960.88 9573.12 
960.25 9666.53 959.93 9674.64 

959.3 9773.31 959.06 9776.62 
958.72 9839.34 958.64 9877.67 
958.17 9928.43 958.16 9944.86 
953.44 10012.4 953.2410028.93 
957.8710102.24 957.7710109.75 
957.68 10174 957.6510176.61 
957.5710199.12 957.5610206.53 
957.58 10226.1 957.8610230.11 
958.4310248.07 958.510250.71 
958.8710323.49 960.210325.18 
960.3710331.62 960.39 10380 
961.1210480.14 961.43 10490 
962.0910595.59 962.1910630.34 

Manning's n  Values num= 3 
s t a  n  v a l  s t a  n  v a l  s t a  n  Val 

......................................................... 

9275.65 .042 9928.43 .04310079.61 ,042 
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sank sta: L e f t  Right Lengths: L e f t  channel Right Coeff contr .  Expan. 
9928.4310079.61 1350 1365 1315 .1 .3 

warning: Divided f l o w  computed f o r  t h i s  cross-section. 
Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 

0.7 o r  greater than 1.4. This may ind ica te  the need f o r  add i t i ona l  cross sections. 
Warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and prevlous cross sect ion.  

This may ind ica te  the  need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 152WS318 (170) 
REACH: REACH 5 RS: 0.648 

- ,  
Descr ipt ion:  
s t a t i o n  Elevat ion Data num= 45 

s t a  Elev s t a  Elev ' s t a  Elev s t a  Elev s t a  Elev 
* * * * * * * * * * * * * * * * * * * * * * * * * * * t h * " 8 * * * % * * * , < * * * * * * * * * * * * * * * * * * * 9 < * * * * * * * * * *  

Manning's n values num= 3 
s t a  n Val Sta n Val s t a  n v a l  

*****t***f*******t*****,,********t**%***********% 

9552.25 .042 9873.26 .04310071.32 .042 

sank s ta :  L e f t  Right Lengths: L e f t  channel Right Coeff contr .  Expan. 
9873.2610071.32 760 788 780 .1 .3 

CROSS SECTION OUTPUT Pro f i l e  #PF 1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. € lev  ft) $ * Vel Head ( t) * w.5. Elev ft) 
* c r i t  w.s. 8ft) 
* E.G. slope (ft/ft) 
" Q Tota l  (cf5) 
* TO wid th  (ft) 
* ve? Tota l  (ft/s) 
* Max ch l  ~ p t h  (ft) 
* conv. Tota l  (cfs) 
" Length Wtd. (ft) 
* Min ch ~1 (ft) 
* Alpha 
* F rc tn  Loss (ft) " c & E LOSS (ft) 
..................... 

shear (1 b/sq 'ft k * 
stream Power (1 /ft s) ; 
Cum Volume (acre-f t )  ,. 
cum SA (acres) 
kh*****t*tl**tt***h***%%*, 

L e f t  OB 
0.042 
760.00 
41.30 
41.30 
37.85 
101.58 
0.92 
0.41 
801.9 
101.58 
0.06 
0.05 
3.01 
2.71,. ,*******".. 

channel * 
0.043 * 
788.00 * 
722.11 * 
722.11 * 
2787.60 
198.06 
3.86 * 
3.65 : 

59051.6 
198.36 * 
0.51 ' 
1.96 z 
34.21 
5.23 * 

I*********** 

Right OB z 
0.042 
780.00 * 
18.48 * 
18.48 * 
14.55 * 
57.13 * 
0.79 2 
0.32 
308.2 " 
57.14 * 
0.05 * 
0.04 " 
1.41 " 
1.67 " ********** 

Warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross sect ion.  
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1s2ws31~-170.rep 

Th i s  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 152WS31B (170) 
REACH: REACH 5 RS: 0.499 

INPUT 
Descr ip t ion :  D i r e c t l y  upstream of T u t h i l l  
s t a t i o n  E leva t i on  Data num= 44 

s t a   lev s t a  Elev s t a  
****h*********t*******************II**.(.(*hII* 

Road. 

Elev s t a  **************** Elev S ta  
.********ltil***ft* 

953.33 9587.45 
952.12 9686.84 
951.11 9813.28 

950.4 9939.63 
947.56 9985.25 
945.6610016.18 
950.5810129.78 
953.0810300.67 
955.54 

Manning's n values num= 3 
s t a  n v a l  s t a  n Val Sta n v a l  

********,,h*******f*h(1****~*******.I.IY,<*~**,~*,,***** 

sank s ta :  Lef t  R igh t  Lengths: Le f t  channel Right  c o e f f  con t r .  Expan. 
9901.210086.86 465 461 450 .1 .3 

:11:$:*::::::2,<:!;C:!;**!::flI:*,ft!,F,: ,,.. *.******,<.* *,<,,* **** *,<,,*,,. *",** .,, * * , c * * . , * h * * l t i * * * l t * * * * * h * t  

E.G. Elev (ft) * 951.29 * Element * Le f t  DB : channel * R i  h t  00 '( 

* v e l  Head (ft) * 0.34 * w t .  n-val .  * 0.042 0.043 * 8.042 " 
* w.5. E lev  (ft * 950.95 * Reach  en. (ft) * 465.00 9r 461.00 * 450.00 " 
* c r l t  w.s. (ftj *  low Area (sq ft) * 27.66 " 577.72 * 21.55 '' 
~ . ~ . s l o p e ( f t / f t )  "0.004094 * 27.66 * 577.72 $: 21.55 '' 
* Q T o t a l  (cfs) * 27.52 * 2719.64 " 22.84 " 
* TO w id th  (ft) * 347.91 * TOP w id th  (ft) * 94.98 * 185.66 " 67.27 * 
* ve? T o t a l  (f t /s) v e l .  ( f t /s)  * 0.99 * 4.71 yr 1.06 * 
* Max c h l  ~ p t h  (ft) : 21% K ~ E .  Depth (ft) * 0.29 " 3 .11  : 0.32 " 
* conv. To ta l  (cfs) ?- 43291.1 * conv. (cfs) * 430.1 42504.1 356.9 " 
* Length Wtd. (ft) + 460.98 ', wetted per.  (ft) 94.98 * 185.97 " 67.27 ' 

* 0.07 " 0.79 * 0.08 * 

a 
* Min ch E l  (ft) * 945.66 * shear ( lb/sq ft 
* Alpha * 1.12 * Stream Power (1 /ft s) : 0.07 3.74 ' 0.09 * 
* F r c t n  LOSS (ft) 

b 
* 1.89 * cum volume (acre-ft) ,< 2.41 : 22.45 * 1.06 " 

* c & E Loss (ft) * 0.01 * Cum SA (acres) 1.00 1.76 * 0.56 " 
h^l******i*******tv,,* ,<,, r.r.***i,********,,**,,************,,********,<*?<***********9?*9?**9t************~~* 

warning: The energy l oss  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 1S2WS31B (170) 
REACH: REACH 5 RS: 0.412 

INPUT 
~ e s c r i p t i o n :  D i r e c t l y  downstream of T u t h i l l  Road. 
s t a t i o n  E levat ion  Data num= 42 

s t a  Elev s t a  Elev s t a  Elev s t a  
**IYl*******.*~**************,,*,,*******,,***********~~<**** 

~ a n n i n g ' s  n Values num= 3 
s t a  n v a l  s t a  n Val s t a  n Val 

**********l******t,,t***,,****,~,<***h****,1*******~*,~ 
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  lev s t a  Elev 
* ,< * t * * * *? * * * * * * * *Y* * * * *  

950.19 9660.62 950.16 
949.43 9817.07 949.05 
948.24 9928.38 947.23 
945.06 9992.52 943.97 
945.6510062.82 948.36 
950.2810190.65 950.29 
952.3310288.16 952.45 

953.610373.64 953.68 



1~2~~31s-170. rep 
9594.54 ,042 9916.37 .04310062.82 ,042 

sank Sta: Lef t  Right Lengths: Lef t  channel R i  h t  coe f f  Contr. Expan. 
9916.3710062.82 1500 1520 1?00 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ft) * 949.39 * Element * Lef t  0s : channel : Right 0s 
* v e l  Head (ft) * 0.40 * w t .  n-Val. 0.042 0.043 0.042 
* W.S. Elev (ft) * 948.99 * Reach Len. (ft) " 1520.00 * 1520.00 * 1520.00 ' 
* c r i t  w.s. (ft) * 947.51 *  low Area (sq ft) * 34.82 * 521.61 * 12.51 * 
* E.G. slope (ft/ft) *0.004102 * Area (s ft) * 34.82 * 521.61 * 12.51 * 
* Q Tota l  (cfs) * 2740.00 * Flow (c?s) * 41.36 : 2685.64 * 12.99 * 
* TO width (ft) * 278.49 " TOP width (ft) " 91.73 146.45 * 40.31 * 

veY Total  ( f t /s )  * 4.82 * Av v e l .  (ft /s) * 1.19 : 5.15 * 1.04 * 
* Max ~ h l  0pth (ft) * 6.71 " Hy%. oepth (ft) " 0.38 3.56 * 0.31 
* conv. Tota l  (cfs) * 42781.3 * conv. (cfs) * 645.8 * 41932.6 * 202.9 
* Length wtd. (ft) * 1520.00 * wetted per. (ft) * 91.73 ' 147.01 * 40.31 * 
* Min Ch El (ft) * 942.28 * shear (1 b/sq ft) * 0.10 * 0.91 * 0.08 * 
* nlpha * 1.12 * stream power ( l b / f t  s) : 0.12 * 4.68 * 0.08 * 
* F rc tn  LOSS (ft * 6.71 * Cum Volume (acre-f t )  * 2.07 : 16.63 * 0.88 ' 
* C & E Loss (ft * 0.01 * cum SA (acres) * 
* * t * * * f * f * * * * *+* * f * * * * * * * * * I r * * * * * * * i , * * , i * * * * * ,~ * ,~* * * * * * * * * * * *~*9 f * *9<* * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

Warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 

This may i n d i c a t e  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 1S2WS31B (170) 
REACH: REACH 6 RS: 0.124 

INPUT 
~ e s c r i o t i o n :  Coov of x-sect ion 0.123 t o  make model run. 
s t a t i o h   levat ti oh Data 

s t a    lev Sta 
*************tt*****IrIr*Ir;t 

El ev s t a  
* t * *Y* * * * * * * * * * :  

946.03 9602.75 
946.14 9747.98 
943.77 9854.11 
940.28 9959.14 
936.510009.27 
940.7110058.68 
942.0810069.43 
941.910109.14 
941.4710143.81 
945.0410268.76 
945.4310424.54 

Elev s t a  
, *L**** l *** i *****  

945.95 9635.73 
945.17 9753.56 
942.79 9894.65 
939.3 9966.51 
937.1910011.44 
941.510058.97 
942.110071.98 
941.7310127.06 
941.6710151.52 
945.0510319.69 
945.4210430.28 

Manning's n values num= 3 
Sta n Val s t a  n v a l  s t a  n va l  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9533.51 ,042 9951.16 .04310067.42 ,042 

Bank sta:  Lef t  Right Lengths: L e f t  channel Right coeff Contr. Expan. 
9951.1610067.42 5 5 5 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 

* E.G. Elev (ft) 
* ve l  ~ e a d  (ft) 
* W.S. Elev (ft) 
* c r i t  W.S. (ft) 
* E.G. Slope (ft/ft) 
* Q Total  ( c ~ s )  
* TO width (ft) 
* veY Total  ( f t /s )  
* Max Chl Dpth (ft) 
* Conv. Total  (cfs) 
* Length Wtd. (ft) 
* Min Ch El (ft) 
* nlpha 
* Frc tn  Loss (ft) 
* C & E LOSS (ft) 
......................... 

~ l e m e n t  i* 

w t .  n-val .  t 

Reach  en. (ft) f 

 low Area (sq ft) * 
Area (s ft) 
Flow (C?S) 

* 
* 

Top Width (ft) * 
"i.. v e l .  ( f t / s )  (r 

Hy r Depth (ft) 
conv. (cfs) 2 

Wetted Per. (ft) 
shear (1 b/sq ft) 
stream Power ( l b / f t  s) : 
Cum volume (acre-f t )  
Cum SA (acres) * .......................... 

CROSS SECTION 
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RIVER: 1S2WS31B (170) RS: 0,123 
REACH: REACH 6 

INPUT 
~ e s c r i  p t ion:  
s t a t i o n  Elevat ion Data num= 55 

s t a  Elev s t a  Elev Sta Elev Sta Elev Sta Elev 
...................................................................................... 

9533.51 946.14 9552.48 946.08 9579.6 946.03 9602.75 945.95 9635.73 946.21 
9653.02 946.18 9691.86 946.11 9703.29 946.14 9747.98 945.17 9753.56 945.11 
9801.43 943.84 9803.83 943.78 9804.11 943.77 9854.11 942.79 9894.65 941.89 
9905.55 941.15 9911.26 940.78 9951.16 940.28 9959.14 939.3 9966.51 938.26 

9985 935.52 9985.29 935.47 10000 936.510009.27 937.1910011.44 937.34 
10040.06 939.9110047.28 940.4610051.08 940.7110058.68 941.510058.97 941.57 
10059.25 941.6510059.52 941.7110067.42 942.0810069.43 942.110071.98 942.06 
10075.33 942.0210080.77 941.9710089.89 941.910109.14 941.7310127.06 941.57 
10137.05 941.4710137.24 941.47 10137.6 941.4710143.81 941.6710151.52 941.95 
10214.84 943.8110264.01 944.9810267.26 945.0410268.76 945.0510319.69 945.57 
10345.33 945.5710372.12 945.6 10421.9 945.4310424.54 945.4210430.28 945.41 

Manning's n Values num= 3 
s t a  n Val s t a  n v a l  s t a  n v a l  

...................................................... 

9533.51 .042 9951.16 .04310067.42 ,042 

sank s ta :  Lef t  Right Lengths: Left  channel R i  h t  coeff contr .  Expan. 
9951.1610067.42 640 649 z40 .1 .3 

CROSS SECTION OUTPUT 
. * ~ ~ * ~ ~ ~ , , ~ t * ~ C I ~ ~ f ~ ~ l i ~ , , ~ ~ ~ ~ ~ ~ ~ ~ ~ t * ~ ~ ~ ~ ~ + , ~ ~ ~ , ~ * * * ~ ~ * ~ * * * ~ * * * * * * 9 t * * i ~ * * * ~ ~ * j ~ * * * * * * + ~ * * * ~ ~ i ? * * * * * *  p r o f i l e  #PF 1 
* E.G. Elev ft) f * 942.65 * Element * Left  Oe : channel * R i  h t  OB : 
* v e l  Head ( t) * 0.48 * W t . n - V a l .  * 0.042 * 0.043 " 8.042 

* 942.17 * Reach Len. (ft) " W.S. Elev (ft V 

* 941.03 * Flow Area (sq ft) * 80.89 * 426.61 * 33.91 " 
* ~ . ~ . s l o p e ( f t / f t )  *0.005000 * 80.89 * 426.61 : 33.91 " 
" Q Total  ( c ~ s )  * 2740.00 : %% @ S F )  " 225.02 * 2471.21 43.78 " 
* TO width (ft) * 276.65 * TOP wldth (ft) * 68.94 " 116.26 * 91.45 ' 
* ve! Total  ( f t / s )  * 5.06 Av ve l  . (ft/s) * 2.78 : 5.79 * 1.29 " 
* Max chi ~ p t h  (ft) * 6.70 * Hy%. Depth (ft) * 1.17 3.67 ; 0.37 : 
* conv. Total  (cfs) * 38747.6 * Conv. (cfs) * 3182.1 " 34946.4 619.0 
* ~ e n g t h  wtd. (ft) * * wetted per. (ft * 68.98 * 116.89 * 91.47 * 
* Min ch ~l (ft) * 935.47 * Shear ( lb/sq ft * 0.37 " 1.14 0.12 * 
" nlpha * 1 . 2 1  * Stream power (1 /ft s) z 1.02 6.60 : 0.15 : 
* Frc tn  Loss (ft) * * cum volume (acre-f t )  

U * C & E Loss (ft) * * cum SA (acres) /i Y 

******u*****t**,,*****ii*~,,**~,*,I*t,~****,<************9<***************~<*******i~f~****?~**~~***~~*~~~~**** 

CROSS SECTION 

RIVER: 1S2WS31A (171) 
REACH: REACH 1 RS: 0.434 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n va l  

****t****t*h**********U************************~e 

9589.05 .042 9830.71 .04310311.34 .042 

sank sta: Lef t  ~ i g h t  ~ e n g t h s :  Left  channel Right coeff contr .  Expan. 
9830.7110311.34 800 803 770 .1 .3 
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ls2ws31s-170.rep 

~ ~ ~ S : , : ~ ~ ~ ~ ~ ! S ! ~ , P ! ~ ~ ~ , P F : ~ ~ ~ : ~ ~ , P , F ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ * . , ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  
* E.G. Elev (ft) * 957.66 * Element * L e f t  0s : channel * Right 0s : 
* Vel Head (ft) * 0.08 * W t .  n-Val. * 0.043 
* W.S. Elev (ft) * 957.58 *  each Len. (ft) * 800.00 * 803.00 770.00 * * c r i t  W.S. (ft) " 957.48 *  low Area (sq ft) .a " 142.06 " ~r 

* E.G. slope (ft/ft) "0.018346 " Area s  * * 142.06 * * 
* Q Tota l  (cfs) * 330.00 " Flow gC?S?) + * 330.00 * * 
+ TO width ft) * 406.30 * T O P  width (ft) t * 406.30 * 
* VeP Total  gft/s) 

* 
* 2.32 Vel. ( f t /s)  * * 2.32 * * 

* M ~ X  Chl Dpth (ft) * 0 .61  : g!;. Depth (ft) t * 0.35 * * 
* conv. Tota l  (cfs) * 2436.3 * conv. (cfs) * * 2436.3 * * 
* Length wtd. (ft) * 802.98 * wetted Per. (ft) %c * 406.31 * 
* M i  n  ch E l  (ft) * 956.97 * shear ( lb/sq ft b 

A * 0.40 * 
* ~l pha * 1.00 " stream Power (1 /ft s) : * 0.93 * * 
* F rc tn  Loss (ft) * 6.25 * Cum Volume (acre-ft) * 0.05 * 3.92 * 0 .01  * 
* c & E Loss (ft) * 0.01 " cum sA (acres) 0.33 * 5.68 * 0.13 * 
* * * * t * * * * * * * * * * * t * * * * * * * , , * * * * * * * * * * , , * * , c r * * * * * * * * * * * ~ * * * * * * * * 9 < * * * * * * * * * * * * * * * % * * ~ * * * * * * * * * * * * * * *  

Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may ind ica te  the need f o r  add i t iona l  cross sections. 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross sect ion.  

This may ind ica te  the need f o r  add i t iona l  cross sections 

CROSS SECTION 

RIVER: 1S2WS3lA (171) 
REACH: REACH 1 RS: 0 .281 

INPUT 
Descr ipt ion:  Upstream o f  T u t h i l l  Road. 
s t a t i o n  Elevat ion Data num= 25 

Sta Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
* * * ~ * * t h h * * 9 < * * f ~ U l t * I * * * + I I * * i i i i ~ ~ 2 f * * * * * 9 ~ * * * * % * * * * * * * * * * * * * * * * , 8 * * % * * * * * * 2 * * * * * * * * *  

9695.64 953.92 9705.91 953.92 9735.73 953.94 9744.43 953.87 9786.99 953.57 
9810.64 953.19 9838.25 952.74 9876.85 951.89 9889.51 951.65 9932.91 951.04 
9940.77 950.95 9952.43 950.48 9984.1 949.24 9996.61 948.75 9999.34 948.86 

10000 948.8810003.19 949.0110034.16 950.2310044.25 950.6 10048.4 950.75 
10057.25 951.1510107.72 951.7710126.49 95210133.16 952.0810145.81 952.18 

Manning's n  Values • num= 3 
n  v a l  s t a  n  Val s t a  n  Val *.***:f~*l***ls*******y****~***,I***t+********* 

9695.64 ,042 9940.77 ,04310057.25 ,042 

sank Sta: L e f t  Right Lengths: L e f t  channel Right c o e f f  contr .  Expan 
9940.7710057.25 400 412 390 .1 .3 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This may ind ica te  the need f o r  add i t iona l  cross sect ions.  

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross sect ion.  

This may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 1 S 2 W S 3 U  (171) 
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ls2ws31~-170.rep 
REACH: REACH 1 RS: 0.203 

INPUT 
D e s c r i ~ t i o n :  Downstream o f  T u t h i l l  Road. 
s t a t i o n  E levat ion  Data num= 23 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
t* f****** l******hu*"*h*, I *******V** ,~*********~<, ,****************************~~*****  

9716.01 955.26 9747.34 955.3 9787.78 954.57 9799.48 954.35 9827.35 953.59 
9851.62 952.87 9861.81 952.6 9903.76 951.38 9935.84 950.58 9955.9 950.02 
10000 945.4910010.03 944.4510014.25 944.19 10020.6 944.5610028.66 945.04 

10034.13 945.3710038.62 945.6510042.21 945.8910087.53 948.3610112.32 948.36 
10157.93 948.5510164.46 948.57 10180 948.69 

Manning's n Values num= 3 
s t a  n v a l  s t a  n Val s t a  n v a l  

.................................................... 

9716.01 .042 9955.9 .04310087.53 ,042 

sank s ta :  Lef t  R ight  Coeff Contr. Expan. 
9955.910087.53 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  #PF 1 
****V***********t**~<***h,<**** ,?******** ,<, ,**~,*** ,<*** , , **********~~*********~?9~**** i~******~~**********  

* 947.24 * ~ l e m e n t  *  eft oe ; channel ; Right DB : 
* v e l  Head ( t) 
* E.G. ift) 

* 0.63 * W t .  n-Val. * 0.043 
* w.5. Elev ft * 946.62 *  each Len. (ft) * 0.00 ' 0.00 * 0.00 ' 
* c r i t  w.s. tftj * 946.62 *  low Area (sq ft) * * 81.74 * 
* E.G. s lope (ft/ft) '0.025823 * Area (s ft) * " 81.74 " 
* Q To ta l  (cfs) * 520.00 * Flow ( ~ 7 s )  h * 520.00 * * 

TO w id th  ft) * 66.47 * TOP w id th  (ft) * * 66.47 * 
* veY Tota l  { f t / s )  

* 
* 6.36 * Av Vel . ( f t / s  h * 6.36 * 

* Max Chl ~ p t h  (ft * 2.43 " Hy%. Depth (ft *. * 1.23; i( 

* conv. Tota l  ( c f s  j * 3235.9 * conv. (cfs) * 3235.9 .. 
* Length wtd. (ft) * 0.00 * wetted per. (ft) * * 66.66 * 
* Min ch ~l (ft) * 944.19 * shear ( lb/sq ft) e * 1.98 
* Alpha * 1.00 * Stream power ( l b / f t  s) ; * 12.58 ; * 
* FrCtn LOSS (ft) * 0.00 * cum volume (acre-ft) * h 

* 
* C & E Loss C f t )  * 0.05 * Cum SA (acres) * d 

t * * * * , , * * * V * * , , h * U Y * , , * ~ * * * * * * * * * * * * * t * b * * * * * * * * * * * * * * * * * * * * * * * * ~ * * * * * f ~ * * ~ ~ * * ~ ~ * * * Y ~ * * * * * ~ ~ ~ ~ ~ ~ * * ~ ~ ~ ~ * ~ ~  

warning: The energy equation could not  be balanced w i t h i n  the  speci f ied number o f  i t e r a t i o n s .  The 
program used c r i t l c a l  depth fo r  t he  water surface and continued on w l t h  t he  ca lcu la t ions .  

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and previous cross sect ion.  

This may i n d i c a t e  t he  need for  add i t i ona l  cross sections. 
warning: Dur ing the  standard step iterations, when the  assumed water surface was,set equal t o  c r i t i c a l  

depth, t he  ca lcu la ted water surface came back below c r i t i c a l  depth. Thls indicates t h a t  there 
i s  

no t  a v a l i d  s u b c r i t i c a l  answer. The program defau l ted  t o  c r i t i c a l  depth. 

* , , . f * * * tY * * * * * ,~ * * * * * * * * * * * *~ , * * * * * * , t * * * * * * * * * * * * * * * * * * * * * * , , * * * * * * * * *~ * * * * * *~<* * * * i~  

River:  ls2Ws32~ (167) 
**,,***.V********,<****.*tt*******V**************<<********************** 

e Reach * ~ i v e r s t a .  * n l  * n2 * n3 * 
.*******"*****U**l**t*t***********,~**************,,******<,******** 

"REACH 1 * 0.824 .042* .043* .042* 
"REACH 1 * 0.572 2 .042* ,043" .042' 
"REACH 1 0.329 v .042* ,043" .042* 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

River :  ls2ws34 (165) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* Reach * R i v e r s t a .  * n l  * n2 * n3 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

"REACH 1 " 3.033 * .042* .043* ,042" 
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*REACH 1 * 2.756 * 
'REACH 1 * 2.519 * 
'REACH 1 * 2.295 
*REACH 1 * 2.056 
"REACH 1 " 1.813 * 
'REACH 1 " 1.557 * 
'REACH 1 * 1.278 * 
'REACH 1 * 1.024 * 
*REACH 1 * 0.674 * 
'REACH 1 * 0.405 * 
"REACH 1 * 0.203 * 
'REACH 1 * 0.033 i 

f**t***************ttt******9~h****t**II 

Reach * R i v e r s t a .  * n l  * n2 * n3 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

'REACH 1 " 0.887 * .042" .043* .042* 
*REACH 1 * 0.597 * .042* .043* ,042" 
*REACH 1 * 0.308 * .042* ,043" ,042" 

* 0.018 .042* .043* .042* 
:!~$$~~~,?Yllh**~~*ii1~tii~~~*-*h9?*)IhI1I1~h*irI*iri*~t~***UU*~~*~9~hU1**ttr* 

River:  lS2Ws3lB (170) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*r Reach * R i v e r s t a .  * n l  * n2 * n3 * 
I * , , * * * * * * * * *O*Y*** i * * * * * * * * * * * * * * * * * * *9t * * * * * * * * * * * * * *9<*** ,<*** * * * *  

*REACH 1 * 4.423 * 
"REACH 1 * 4.171 * 
*REACH 1 * 3.898 * 
*REACH 1 * 3.648 * 
'REACH 1 * 3.378 94 

'REACH 1 * 3.113 
'REACH 1 * 2.925 * 
'REACH 1 * 2.792 A 

"REACH 2 " 2.706 * 
'REACH 2 * 2.522 * 
'REACH 3 * 2.277 * 
'REACH 3 * 2.037 * 
"REACH 3 * 1.772 * 
"REACH 4 * 1.483 
"REACH 4 " 1.482 
'REACH 5 * 1.162 
:REACH 5 * 0.907 
"REACH 5 * 0.648 * 
"REACH 5 0.499 * 
"REACH 5 * 0.412 1) 

"REACH 6 * 0.124 * 
* 0.123 

:!R$!*:************V***f******~**:*9c* 

:SESi:SSYS!:L~I!:2**************,<***1l,?************%**********%* 
* Reach * R i v e r s t a .  n l  * n2 * n3 " 
*~*****t*****C************* , , *********V********* ,<, ,****************  

"REACH 1 * 0.434 * .042' ,043' .042* 
'REACH 1 * 0.281 t .042* .043* .042* * 0.203 .042* .043* .042* ............................ .................................... 

SUMMARY OF REACH LENGTHS 

River :  1S2WS32A (167) .................................................................. 
ti Reach * R i ve r  s ta .  * L e f t  * channel " R igh t  * 
* ~ < * * * t * * * * * * * * * * * * l i ( h V * * * ~ * - I * i , * " * * * * * * * * * * * * * * * * * * * * * * * * * ~ * * * * * * * *  

"REACH 1 * 0.824 1300" 1327' 1300" 
"REACH 1 * 0.572 ii 1225' 1286' 1225* * 0.329 1700* 1736* 1700* :~RS2*t****Y**~*~*~~*Ic***********:******~*UUUU*~~*~**ttt********* 
River :  1S2WS32B (168) .................................................................. 
* Reach * R iver  s ta .  * L e f t  * channel * R igh t  * 
................................................................. 

'REACH 1 * 1.016 62Sgr 664* 625% 
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lSZWS31B-170.rep 
"REACH 1 * 0.890 v 725" 767" 72SU 
"REACH 1 * 0.745 * 1150h 1201" 1150" 
"REACH 1 * 0.517 (r 1300" 1345" 1300' 
"REACH 1 * 0.263 * 1325' 1387" 1325' 
........................................................................ 

* Reach 
**,<**********a 

"REACH 1 
'REACH 1 
"REACH 1 
*REACH 1 
'REACH 1 
"REACH 1 
*REACH 1 
"REACH 1 
"REACH 1 
'REACH 1 
'<REACH 1 
"REACH 1 

::%$!*:,,***. 

R i v e r  Sta. * L e f t  * Channel * R i p h t  * 
............................ ***** 

R iver :  ls2ws33 (166) 
********************h***t*i~*I~.I.I*"**tt*******,~********************** 

R i v e r :  1 ~ 2 ~ ~ 3 1 ~  (170) *****+************ *t****I,li*******************+~***i<****** 

* Reach * ~ i v e r  s t a .  *  eft * channel * ~i h t  * 
t**,r*ht*t*t************,,******VU*t**1**t*********~~*********"~*2***~<?? 

R i v e r :  lS2WS3lA (171) ................................................................... 
*  each ~ i v e r  s t a .  *  eft ' Channel * ~i h t  * 
*******t**t,~******h******tt************t***~,***************~***** 

*REACH 1 * 0.434 *I 800" 803* 770* 
"REACH 1 * 0.281 h 400: 412* 390: 

* 0.203 
~ ~ ~ $ j J * t * * * l , * * * * * * * * * * * * * * * * * * * * * * ~ * * * * * * * * * * * * * * * * * U * ~ * U * * * * * I I * *  

SUMMARY OF CONTRACTION 
R iver :  lS2WS32A (167) 

EXPANSION COEFFICIENTS 

*h*********t**,~*t**~e,<**,<***********~******************* 

*  each * ~ i v e r  s t a .  * c o n t r .  * Expan. * 
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ls2ws31e-170.rep 
Y******************t**n*r**YII**n*****U******,,**,~****~:*** 

* 0.824 * .1* .3* 
* 0.572 * .1" . 3 *  

*REACH 1 * 0.329 " .I" .3* 
~ ~ * * * * * ~ ~ ~ * * * * * * * * * ~ * t * ~ ~ ~ * * = * * ~ V * * * ~ : * * * * ~ < * ~ ~ * * * * * * * * * * *  

River:  1S2WS32B (168) 

........................................................ 

* Reach * R ive r  s ta .  * Contr. * Expan. * 
....................................................... 
"REACH 1 * 1.016 * .1* .3" 
"REACH 1 * 0.890 " .I* .3* 
"REACH 1 * 0.745 * .1* .3* 
*REACH 1 " 0.517 * .1" .3* 
"REACH 1 * 0.263 * .Ih . 3 *  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

River :  1 ~ 2 ~ ~ 3 4  (165) 

,? Reach * R ive r  s ta .  * Contr .  * Expan. * 
***************l*****+****, ,**************+*+**~9~*3*9+* 

River :  ls2ws33 (166) 

* * * , , * * * * * * * * , , * * * * * * ~ < * * 9 ~ * * * * 9 ~ * * * * + ~ ~ * * * * * ~ < ~ ~ ~ * * * ~ : ~ * * * * * ~ - * *  

Reach " R ive r  Sta. * Contr .  * Expan. * 
h i l f ~ h * + , l * * * h 9 , * * * * * d h l i t I 1 h 9 ? * * * * * * * 9 Z * * * * ? ? ~ C W % ~ ~ ~ ~ ~ ~ ~ ~ V ~ ~ ~ ~ ~  

"REACH 1 * 0.887 * . 1.4 .3* 
'REACH 1 
"REACH 1 

* 0.597 * . L1 .3* * 0.308 * .la .3* 
"REACH 1 * 0.018 " .I* .3* 
* , ~ C , , * * * * * * * * , < * * , , * * * * , I * , ~ * * , < * , I ~ * ~ ~ * * I ~ * ~ ~ * ~ * * * ~ * * * * ~ < * * * * * * * *  

River :  152WS31B (170) 

*h************************V*****************,<,~~******,~* 

* Reach * ~ i v e r  s ta .  " Contr. + Expan. * 
........................................................ 

"REACH 1 * 0.434 * .IU .3* 
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MODEL: 1S2WS9A (.139) 
REACHES: 1S2WS9A (539) 

1S2WS27 (516) 
1S2WS22 (520) 



1 ~ 2 ~ ~ 9 ~ 1 3 9 .  rep 

HEC-RAS version 3 .1  ~ovember 2002 
u.s. Army core o f  Engineers 

Hydrologic Engineering center 
609 second s t ree t ,  s u i t e  D 

Davis, c a l i f o r m a  95616-4687 
(916) 756-1104 

PROJECT DATA 
Pro jec t  T i t l e :  lS2WS9A (339) . 
~ r o l e c t  F i l e  : l~Zws9~_139.pr i  
Run Date and Time: 12/14/2004 1:01:46 PM 

Pro jec t  i n  English u n i t s  

Pro jec t  Descr ipt ion:  
Waterman wash FDS 
Prepared by: 
Engineering and Environmental Consultants, 
I nc .  
3003 N. cenf r a l  Avenue, Su i te  600 
Phoemx, Arizona 85012 
Phone: 
602-248-7702 FAX: 602-248-7851 
For: 
~ l o o d  cont ro l  D i s t r i c t  o f  Maricopa 
county 
waterman wash - cont rac t  # 2002C024 a ~opographic  Mapping source: 

Stewart Geotechnolo y Dec. 2000 
10' contour In terva? 
Discharge informat ion 
obtained from hydrology repor t  
studv L imi ts :  
wateFman wash 
F ina l  Model Run 
Date: 2uly 2004 
Model : lS2WS9A (139) 
Reaches: ls2Ws9A (139) 

1S2WS27 

('16) 1s2ws22 (120) 

PLAN DATA 

Plan T i t l e :  1S2WS9A (139) 
Plan F i l e  : q:\303002 Waterman Wash\H~c-RAs\completed Models\Printable Version\lS2WS9A 
(139)\1s2ws9A_139.p01 

Geometry T i t l e :  1S2WS9A (139) 
Geometry F i l e  : q:\303002 waterman Wash\HEC-~~S\Completed Models\Printable Version\ls2Ws9A 

(139)\1s2WS9A.139.g01 

 low T i t l e  : 152WS9A (139) 
F ~ O W  F i l e  : q:\303002 waterman Wash\HEc-RAS\Completed ~ode ls \P r in tab le  Version\ls2Ws9A 

(139)\1S2WS9A139.f01 

Plan Summary Information: 
Number of: Cross sect ions = 32 M u l i t p l e  openings = 0 

Culverts = 1 I n l i n e  s t ruc tures = 0 
Bridges = 0 Latera l  s t ruc tures = 0 

a Computational Informat ion 
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1 ~ 2 ~ ~ 9 ~ 1 3 9 .  rep 
water surface c a l c u l a t i o n  to le rance = 0.01 
c r i t i c a l  de t h  ca l cu la ton  to le rance = 0.01 
Maximum num&er o f  i n t e r a t i o n s  = 20 
Maximum difference to le rance = 0.3 
 low to le rance f a c t o r  = 0.001 

computation op t ions  
c r i t i c a l  depth computed on l y  where necessary 
covveyance c a l c u l a t i o n  Method: A t  breaks i n  n values o n l y  
F r i c t i o n  510 e Method:, Average conve ance 
computational;   low Regime: subcr i  t i c a l  F~oW 

Encroachment Data 
Equal conveyance = True 
L e f t  of fset  - - 0 
R igh t  o f f s e t  = 0 

R iver  = 1s2WS22 (120) Reach = REACH 1 
RS p r o f i l e  ~ e t h o d  va lue1 value2 
1.136 PF 2 1 9960 10020 
0.836 PF 2 1 9975 10025 
0.582 PF 2 1 9975 10025 

R iver  = 1s2WS22 (120)   each = REACH 2 
RS p r o f i l e  Method va lue1 value2 
0.366 PF 2 1 9970 10030 
0.154 PF 2 1 9970 10030 

R iver  = 1S2WS9A (139) Reach = REACH 1 
RS p r o f i l e  Method va lue1 value2 
6.679 PF 2 1 9980 10020 
6.374 PF 2 1 9985 10015 
6.086 PF 2 1 9960 10005 
5.752 PF 2 1 9980 10020 
5.455 PF 2 1 9970 10020 
5.222 PF 2 1 9940 10060 
4.901 P F Z  1 9940 10060 
4.636 PF 2 1 9930 10070 
4.349 PF 2 1 9970 10030 

R iver  = lS2Ws9A (139) 
RS p r o f i l e  
4.055 PF 2 
3.881 P F 2  
3.516 PF 2 
3.313 PF 2 
3.065 PF 2 
2.751 P F 2  
2.508 PF 2 
2.214 P F 2  
1.959 PF 2 
1.725 PF 2 
1.367 PF 2 
1.157 PF 2 
1.149 PF 2 
1.117 PF 2 
0.913 PF 2 
0.747 PF 2 

Reach = 
Method 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

REACH 2 
Val u e l  

9955 
9950 
9945 
9940 
9930 
9950 
9960 
9960 
9955 
9950 
9955 
9950 
9945 
9935 
9960 
9970 

R i ve r  = 1S2WS27 (116)   each = REACH 1 
RS p r o f i  1 e Method v a l  u e l  value2 
0.550 PF 2 1 996010037.79 
0.367 PF 2 1 9980 10020 
0.152 PF 2 1 9985 10015 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FLOW DATA 

Flow T i t l e :  152WS9A (339) 
Flow F i l e  : q:\303002 Waterman Wash\~~c-RAS\Completed ~ o d e l s \ ~ r i n t a b l e  Version\ls2WS9A 
(139)\ lS2WS9~139.f01 

Flow Data (cfs) 
****t***t********UU*****************************%************ 

* River  Reach RS 
* PF 1 * 

* 1S2WS27 116) REACH 1 0.550 * 650 * 
* lS2WS27 $116) REACH 1 0.367 * 590 * 
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REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 2 
REACH 2 
REACH 2 
REACH 2 
REACH 2 
REACH 2 
REACH 2 
REACH 2 
REACH 2 
REACH 2 
REACH 2 
REACH 2 
REACH 2 
REACH 2 
REACH 1 
REACH 1 
REACH 1 
REACH 2 
REACH 2 

****-*Y*, '**i  

::::$::y*::;$i:i:;:<c**** **** *** **** ........................................................................ 
Reach ~ r o f i  1 e * R iver  * upstream oownstream_, **: 

* * i . * * * * * * * * * * * * * * * ~ ~ * * * * * , i * * * * * * r , i * * , ~ * * . * ~ * * * * * * * , < * * ~ * * ~ ~ * * * * * * * * * * * * * ~ * * * * * * * * * * * * * * * * ~ . ~ * * * * * * * 9 ~ ~ * " A  

* 1S2WS27 (116) REACH 1 PF 1 Normal S = 0.0103 
t 

PF 1 * Normal S = 0.0073 * lS2WS9A (139) REACH 1 
* 

* lS2W59A (139) REACH 2 PF 1 * Normal S = 0.0073 2 
* IS2WS22 (120) REACH 1 PF 1 Normal S = 0.0058 *****)***i**********,c**tff **, i*h**Z**h*ii: i i :*****~******~:*******~<***************~~***,~~:**~******~*~******~** 

-*************** ***f*********,:*Lii*,I**ii*+:*,<******************~?*********<r**,<****** 

GEOMETRY DATA 

Geometry T i t l e :  152W59A (339) 
Geometry F i l e  : q:\303002 Waterman wash\HEC-RAs\Completed Models\Pr intable Version\ls2Ws9A 
(J39)\152WS9kJ39.g01 

  each connect ion  able 
*U*****t********C****~********************~************%*********%*****<<*~**9?**** 

* ~ i v e r  Reach * upstream Boundary Downstream ~ o u n d a r y  * 
*****,,**********************.***t*%*~*****************9<******************* 

* ls2WS27 (116) REACH 1 * * I C T 2  i) 

* 152WS9A (139) REACH 1 * * 3 C T 1  A 

* l52WS9A (139 REACH 2 * I C T 1  
* * 

* lS2WS22 (1203 REACH 1 * " I C T 2  A 

* lS2WS22 (120) REACH 2 * I C T 2  * l C T 1  
- 

*****l************s***a************lt*%****9<********************************** 

JUNCTION INFORMATION 

Name: ICT 1 
oesc r i p t i on :  
Energy computation Method 

Length across l u n c t i o n  T r i b u t a r y  
R iver  Reach R iver  Reach ~ e n g t h  ~ n g l e  

lS2WS9A (139) REACH 1 t o  1S2WS9A (139) REACH 2 1552 
lS2WS22 (120) REACH 2 t o  152ws9A (139) REACH 2 813 

Name: ICT 2 
oesc r i p t i on :  
Energy computation Method 

~ e n g t h  across l ~ n c t i o n  T r i b u t a r y  
~ i v e r  Reach ~ i v e r  Reach Length Angle 

ls2ws22 (120) REACH 1 t o  1s2Ws22 (120) REACH 2 1140 
1S2W527 (116) REACH 1 t o  ls2Ws22 (120) REACH 2 803 
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CROSS SECTION 

RIVER: 152WS27 (116) 
REACH: REACH 1 RS: 0.550 

INPUT 
oesc r i p t i on :  Downstream of Rainbow Va l ley  Road. 
L i m i t  of sudv. 
s t a t i o n   levi it ion Data num= 42 

s t a  Elev Sta Elev Sta Elev Sta Elev 5 t a   lev 
**h**V*******************t*t**********,,*****,<,<**,~*******,<***********9~****** 

9734.08 1039.17 9743.3 1039.01 9774.26 1037.9 9783.11 1037.58 9784.68 1037.56 
9785.98 1037.53 9787.05 1037.53 9788.13 1037.56 9790.46 1037.61 9790.77 1037.6 

9797.9 1037.43 9810.91 1037.44 9852.29 1037.46 9906.03 1037.55 9906.68 1037.55 
9906.94 1037.55 9961.07 1037.6 9965.82 1037.62.9979.73 1037.68 9980.72 1037.68 
9981.43 1037.69 9986.24 1037.73 9990.74 1037.76 9994.91 1037.79 9997.76 1037.81 

10000 1037.82 10000.5 1037.8210009.44 1037.8410015.47 1037.85 10021.5 1037.88 
10023.16 1037.910059.28 1038.7710069.85 1038.9210096.26 1039.2910124.24 1039.69 
10161.62 1040.0210178.63 1040.1810191.37 1040.2710233.02 1040.510286.49 1040.6 
10287.41 1040.610288.65 1040.6 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n v a l  

******** l ******U*********** t f******* , , ****~,*  

9734.08 ,045 9743.3 .03810096.26 ,045 

sank s t a :  Lef t  R igh t  Lengths: Le f t  Channel R i  h t  coeff con t r .  Expan. 
9743.310096.26 940 964 840 .1 .3 

CROSS SECTION OUTPUT ~ ~ t ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ Y ~ h h , i ~ v c ~ ~ ~ h ~ Y ~ ~ ~ * b * ~ , ~ ~ ~ ~ ~ ~ * ~ ~ ~ ~ ~ * ~ ~ * * ~ t ~ ~ * * * ~ 9 ~ * * ~ ~ * * * * ~ ~ * * * * * * i ~ * * * * * * * * * * * f ~ * i r *  p r o f i l e  #PF 1 

* E.G. Elev ft) F * 1038.48 * ~ l e m e n t  *  eft 06 : channel * ~ i g h t  OB " * 0.038 * * Vel Head ( t) * 0.22 * w t . n - V a l .  
* w.s. Elev (ft) * 1038.25 * Reach Len. (ftl * 940.00 : 964.00 : 940.00 : 

* 1038.18 * F ~ O W  Area (sq ft) * c r i t  W.S. (ft) h 171.61 
t * 171.61 * *0.017455 * ~ r e a  (s ft) * E.G. c f t I f t )  * 650.00 * (KTS) e * 650.00 * * Q To ta l  (cfs) * * 273.35 * * : :I; wid th  Sft) * 273.35 * TOP w id th  (ft) * * 3.79 * d 

To ta l  f t /s)  3.79 * A V ~ .  , ve l .  ( f t /s) 
0.63 ,e * Max c h l  ~ p t h  (ft) * 0.82 * ~y r oepth (ft) * 4919.9 * conv. ~ o t a l  cfs) * 4919.9 * conv. (cfs) * * 273.37 * " Length Wtd. Eft) " 964.00 * Wetted per.  (ft) s * 0.68 * * 

* 1037.43 * Shear ( lb/sq ft 
* * Min ch ~l (ft) b * 2.59 * 1.00 * stream Power (1 /ft s) : 0,07 : . o.54 

* 8.76 * cum volume (acre-ft) 

Warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l ess  than 
0.7 o r  g rea ter  than 1.4. Th is  may i n d i c a t e  t he  need fo r  add i t i ona l  cross secfions. 

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and prevlous cross Section 

Th is  may i n d i c a t e  t he  need fo r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 1S2WS27 (116) 
REACH: REACH 1 RS: 0.367 

L,., ", 
Descr ip t ion :  
s t a t i o n  E levat ion  Data num= 28 

s t a  Elev s t a  Elev s t a  Elev Sta s t a  Elev 

9693.26 1030.85 9718.99 1030.87 9740.75 1030.87 9766.1 1031  9795.83 1031.1 
9821.36 1030.95 9850.91 1030.86 9885.33 1030.37 9899.46 1030.14 9905.86 1029.93 
9908.71 1029.83 9912.38 1029.63 9922.47 1029.14 9943.66 1028.2 9996.44 1027.56 

10000 1027.5210000.43 1027.5110001.34 1027.5410021.25 1028.1310071.22 1029.71 
10123.78 1030.35 10126.3 1030.3810128.46 1030.410181.38 1030.9310230.82 1031.32 
10236.45 1031.3710243.01 1031.4110291.53 1031.61 

Manning's n values num= 3 
s t a  n v a l  s t a  n v a l  s t a  n v a l  

*******U***********hf******t*h****,,*********,<***** 

9693.26 ,045 9850.91 .03810071.22 ,045 
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lS2WS9A139. rep 
sank s ta :  Left R ight  Lengths: Lef t  channel R i  h t  coeff cont r .  Expan. 

9850.9110071.22 1090 1138 lq30 .1 .3 

warning: The conveyance r a t i o  (upstream conveyance d i v ided  by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This  may i n d i c a t e  t h e  need f o r  add i t iona l  cross sect ions.  

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cur rent  and previous cross sect ion.  

This may i n d i c a t e  t h e  need for  add i t iona l  cross sect ions.  

CROSS SECTION 

RIVER: 1SZWS27 (216) 
REACH: REACH 1 RS: 0.152 

INPUT 
oescr i  p t ion :  
s t a t i o n   levat ti on Data num= 24 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
*l****l****V***t************t*********,?**?,************~r***,,******?r***********,<** 

9814.65 1023.46 9827.95 1023.41 9848.07 1023.05 9877.97 1022.59 9899.82 1022 
9928 1021.23 9984.46 1017.57 9989.49 1017.24 9998.84 1016.61 10000 1016.66 (1) 10015.33 1017.410078.08 1021.110106.79 1021.6910128.11 1022.2410158.53 1022.88 

10178.14 1023.4210210.27 1024.0610228.17 1024.3910262.02 1024.7810278.19 1024.9 
10313.76 1024.8710328.22 1024.83 10365.5 1024.4710378.25 1024.33 

~ a n n i n g ' s  n  Values num= 3 
s t a  n  Val Sta n  Val t+t**22:C**:*Y:!'****i*f*******li**,r****,c******** 

9814.65 ,045 9928 .03810078.08 ,045 

sank s ta :  Left Right  Coeff Contr. Expan. 
992810078.08 .1 .3 

warning: The energy equation could not  be balanced w i t h i n  the spec i f i ed  number o f  i t e r a t i o n s . ,  The 
program used c r i t i c a l  depth for  t he  water surface and continued on w l t h  the  c a l c u l a t ~ o n s .  

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cur rent  and prevlous cross sect ion .  

This may i n d i c a t e  the  need for  add i t iona l  cross sect ions.  
warning: During the  standard step i t e r a t i o n s ,  when the  assumed wafer surface was.sef equal t o  c r i t i c a l  

depth, t he  ca lcu la ted water surface came back below c r l t ~ c a l  depth. Thls indicates t h a t  t he re  
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ls2Ws9~139.rep 
i s  

no t  a v a l i d  s u b c r i t i c a l  answer. The program defau l ted  t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: 1S2WS9A (339) 
REACH: REACH 1 RS: 6.679 

Manning's n values num= 3 
s t a  n Val s t a  n v a l  s t a  n v a l  

******ft,'*,<**********II********tu********* 

9462.4 .045 9954 .03810063.45 ,045 

sank Sta: Lef t  R igh t  Lengths: Le f t  channel R igh t  c o e f f  cont r .  Expan. 
995410063.45 1530 1607 1530 .1 .3 

~ n e f f e c t i v e  Flow num= 1 
s t a  L s t a  R Elev Permanent 
9462.4 9953.21 1119 F 

;:::$*::::::2*::::!: ,,,< ....................................................................................... 

E.G. Elev (ft) * 1118.43 * Element * Le f t  06 * channel : Right  0s : 
* Vel Head (ft) * 0.14 * W t . n - V a l .  0.045 * 0.038 
* w.s. Elev (ft) * 1118.28 * Reach Len. (ft) * 1530.00 * 1607.00 " 1530.00 * 

* 0.12 * 114.69 * ., I c r i t  W.S. (ft) * 1117.71 *  low Area (sq ft) * 82.92 * 114.69" 
* E.G. s lope (ft/ft) *0.004905 * Area (s ft) 

Y 

* 350.00 * F ~ O W  (c?s) * 0.08 * 349.92 * * * Q To ta l  (cfs) 
1 247.23 * 97.41 " * TO w id th  (ft) * 344.64 * TOP w id th  (ft) * 0.66 * 3.05 * * ve? 

* 
To ta l  (f t /s) * 2:;; * ""1.. v e l .  ( f t /s) 

e 
* Max c h l  opth (ft) * ~y r Depth (ft) * 1.1 : 4996.5 0.15 * 1.18 : *. 

* conv. Total  (cfs) * 4997.7 * conv. (cfs) * 0.79 97.52 * * Length wtd. (ft) * 1606.99 * wetted per. (ft) * 0.05 * 0.36 * * Min ch ~l (ft) 

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and previous cross sec t ion .  

This,may i n d i c a t e  t h e  need f o r  add i t i ona l  ,cross sgct ions.  
Note: M u l t l p l e  c r l t l c a l  depths were found a t  t h l s  location.   he c r i t i c a l  depth w i t h  t he  lowest ,  
v a l i d ,  water 

sur face was used. 

CROSS SECTION 

RIVER: lSZWS9A (139) 
REACH: REACH 1 Rs: 6.374 

INPUT 
~ e s c r i  p t i on :  
s t a t i o n  E levat ion  Data num= 54 

s t a  Elev s t a  Elev s t a  Elev s t a   lev s t a   lev 
****Y******************t*****V***.t*******,8*****,t*,<**,<~~************~~<~<~**-* 

9264.39 1104 9283.02 1103.92 9308.97 1103.8 9334.83 1103.68 9359 1103.56 
9414.79 1103.22 9428.28 1103.04 9435.38 1103.17 9459.06 1103.27 9490.28 1103.32 
9509.09 1103.33 9542.1 1103.5 9559.12 1103.56 9593.91 1103.75 9609.15 1103.86 
9645.73 1104.03 9659.18 1104.02 9697.55 1104.05 9709.21 1104.01 9749.36 1103.65 
9759.24 1103.61 9801.18 1103.36 9809.27 1103.35 9853 1103.06 9859.3 1103.02 
9904.81 1102.26 9909.33 1102.25 9956.63 1101.91 9959.36 1101.89 9964.42 1101.64 
9966.35 1101.52 9971.36 1101.23 9997.83 1099.64 10000 1099.7410028.74 1101.11 
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152W59A139. rep 
10043.39 1101.8110059.91 1102.6510067.74 1102.7810110.36 1103.3610125.99 1103.56 
10160.81 1103.9710184.24 1104.1610211.25 1104.3810242.49 1104.31 10261.7 1104.37 
10300.74 1104.3810312.14 1104.3910358.99 1104.510362.59 1104.51 10385.9 1104.58 * 10413.04 1104.6510417.23 1104.6610463.48 1104.7710475.48 llO4.81 
Manning's n values num= 3 

s t a  n Val s t a  n v a l  s t a  n Val 
***y*****~*******t******,<II****hf******** 

9264.39 ,045 9956.63 .03810059.91 ,045 

Bank Sta: Lef t  Right Lengths:   eft channel ~ i g h t  Coeff Contr. Expan. 
9956.6310059.91 1450 1524 1490 .1 .3 

$~$~:*~~$:$~~,~y;:y;**:::~~*$::*:*****************%*******%**** **<, * * * * * * * * ? a * * * * * * * * * * ? < * * * * * * *  

* E.G. Elev (ft) * 1102.45 * Element * Left  OB : channel Right OB : 
* ve l  Head (ft) 0.50 * w t .  n-val . * 0.045 0.038 
* W.S. Elev (ft * 1101.95 * Reach Len. (ft) * 1450.00 " 1524.00 * 1490.00 : 
* c r i t  W.S. (ft * 1101.88 *  low ~ r e a  (sq ft) * 0.08 * 100.40 * 

* 0.08 ' 100.40 * * E.G. Slope (ft/ft) "0.018092 " Area (5 ft) 7 
* 

* 0.02 * 569.98 : * Q Tota l  (cfs) * 570.00 * Flow (c 5) 
* 

* 4.82 * 89.41 
*< TO w id th  ft) * 94.23 * TOP width (ft) 

* 
* 0.30 * 5.68 ' Ve? Tota l  gft/s) * 5.67 " AV%. .vel .  (ft /s) 

* 
* 0.02 * 1.12 * * Max ch l  opth (ft) 2.30 * Hy r ~ e p t h  (ft) t 0.2 * 4237.6 : 2 

* 
* conv. Tota l  cfs) * 4237.8 * conv. (cfs) * 4.82 * 89.53 * Length wtd. gft)  * 1524.00 Wetted Per. (ft) 

A 

* 0.02 * 1.27 * * Mln ch ~l (ft) * 1099.64 * Shear ( lb/sq ft) 
* 

* 1.00 * Stream power ( l b / f t  s) 0.01 * 7.19 * * 
* Alpha 
* Frc tn  LOSS (ft) * 14.62 * Cum Volume (acre-ft) 2.29 * 79.92 * 0.21 * 
* c & E LOSS (ft) * 0.04 * cum SA (acres) 3.55 * 65.65 * 1.88 * 
**i**,cli***********,<*,<***ii~,<* f , < * * * * * * * l t * * * * * * * * * * * * * * * * * * * * * ? < * + ' < c * * * * * * * * * f * * * * * * * * * * * * * * * * * * * * *  

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 or  greater than 1.4. This may ind ica te  the need f o r  add i t iona l  cross sections. 

Warning: The energy loss  was greater than 1.0 ft (0.3 m). between the current and prevlous cross sect ion.  

This may i n d i c a t e  the need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 1S2WS9A (339) 
REACH: REACH 1 RS: 6.086 

INPUT 

Manning's n values num= 3 
s t a  n Val s t a  n v a l  s t a  n Val 

****************s******t****************%******+,*  

9656.09 ,045 9932.61 .038 10020.7 ,045 

Bank sta:  Lef t  R i  h t  Lengths: Lef t  channel Right coe f f  cont r .  Expan. 
9932.61 10028.7 1745 1762 1710 .1 .3 

CROSS SECTION OUTPUT Pro f i l e  #PF ,*******$,* t**l*f*Y*fttli*******iit****,c**ii***lr*************** 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G.  lev (ft) 1087.80 " ~ l e m e n t  n " 0.038 * * Lef t  ns * channel * ~ i g h t  OB * 
* Vel Head (ft) * 0.37 * w t .  n-val .  
* W.S. Elev ft) * 1087.42 * Reach Len. (ft) * 1745.00 " 1762.00 * 1710.00 : 

* 1086.80 *   low Area (sq ft) * c r i t  w.s. Ift) * 159.18 * 
d * 159.18 " + ~ . ~ . ~ ~ o p e ( f t / f t )  *0.006677 * ~ r e a ( s  ft) 7 * 780.00 Flow (C 5) * 780.00 * A 

* Q Tota l  ( c ~ s )  * * 83.49 * * * TO w ld th  (ft) * 83.49 * TOP width (ft) * * 4.90 * 3 * ve? 
9. 

Tota l  (ft /s) * 4.90 * AVI. ,vel .  ( f t /s * 1.91 * a * Max c h l  opth (ft) * 2.95 * HY r ~ e p t h  (ft * 
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l s2ws9~139 . rep  * 
* 9546.0 * conv. (cfs) * 9546.0 : * conv. To ta l  cfs) 

* 
* 83.82 * Length Wtd. [ft) * 1762.00 * wetted per .  * 

* 1084.47 * shear ( lb/sq ft * 0.79 * * Min ch ~l (ft) 
* 

* 1.00 * Stream power * 3.88 * * Alpha 
* 

* ~ r c t n  LOSS (ft) * 14.90 * cum volume (acre-ft) 2.29 * 75.38 * 0.21 * 
* 0.03 * cum SA (acres) 3.47 * 62.63 " 1.88 * 

:*$*$:*~:::*~ff~*,*********,<*****tY*~***,,***,,***************~<****,,**********,<,r***ic****9~?~~* 

Warning: The energy l o s s  was greater  than 1 . 0  ft (0.3 m) .  between t h e  cu r ren t  and previous cross sect ion.  

Th is  may i n d i c a t e  t he  need fo r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 1S2WS9A (139) 
REACH: REACH 1 RS: 5.752 

TNDIIT 

~ a n n i n g ' s  n values num= 3 
Sta n Val s t a  n v a l  s t a  n V a l  

* t l t h * * * * * * f * * * ? * f * * * * f * * i i i i * * * * * * . ( . ( I ~ * * * t Y ? c * * * * * * *  

sank s t a :  Le f t  R igh t  ~ e n g t h s :  Left Channel R igh t  coef f  con t r .  Expan. 
9868.6210162.77 1520 1566 1520 .1 .3 

$:~::,:$$::::*P~H::,,:s~IIR~!,F,; ,...*~~~,,+,,,,,c~~, * ,,,c ..**.*.* ~~*v,h,c.....+............**....*..*f,** 
* E.G. Elev ft) i " 1072.86 * ~ l e m e n t  *  eft 0s : channel : Right  06 : 
* ve l  Head ( t) * 0.28 * w t .  n-val . 0.038 
* W . S .  Elev (ft) * 1072.58 ' Reach Len. (ft) d 

1520.00 : 1566.00 ' 1520.00 * 
* 1072.03 *   low Area (sq ft) 235.92 " c r i t  W.S. (ft) e * 235.92 * * E.G. s lope (ft/ft) *0.010372 * Area (s ft) 

% 

* 1010.00 " Flow (C?S) * * 1010.00 " ,i * Q To ta l  (cfs) * * 211.49 * * * TO w id th  ft) * 211.49 " ~ o p w i d t h  ft) 
* 4.28 * Av j .  , ve l .  t f t / s )  * a * 4.28 * * vey Tota l  t f t / s )  

* 
* 3.27 * Hy r Depth (ft) " 1.12 * * Max c h l  ~ p t h  (ft) " 9917.3 * * 

* conv. ~ o t a l  (cfs) * 9917.3 * conv. (cfs) * 211.65 * * Length Wtd. (ft) * 1565.91 * Wetted Per. (ft) * * 1069.31 * Shear ( lb/sq ft) * 0.72 " * * Min ch ~l (ft) 
1.00 * Stream power ( l b / f t  s) : * 3.09 : * Alpha 

* 
* F rc tn  LOSS (ft) * 15.25 * cum volume (acre-ft) ,< 2.29 " 67.38 0 .21  " 
* c & E LOSS (ft) * 0 02 * Cum sA (acres) 3.47 * 56.66 * 1.88 * 
***,,************U**V*****il***i.i .*~*******************~*****,<***~*+<*~<*******~~*+~***~**************q~ 

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

Th is  may i n d i c a t e  t he  need fo r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 1S2WS9A (339) 
REACH: REACH 1 RS: 5.455 

- .  
Descr ip t ion :  
s t a t i o n  E levat ion  Data num= 74 

s t a  Elev S ta  Elev Sta Elev Sta Elev Sta Elev 
**t*h***t******,<Y**t***************Y********************************<<******* 

9230.4 1062.4 9257.7 1062.16 9275.13 1062.02 9309.74 1061.61 9325.17 1061.48 
9361.77 1060.98 9375.21 1060.88 9413.81 1060.25 9425.24 1060.21 9465.84 1059.73 
9475.28 1059.68 9517.88 1059.29 9525.31 1059.24 9532.2 1059.13 9588.73 1058.33 
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Manning's n  values num= 3 
s t a  n  Val s t a  n  Val S ta  n  Val ********** ***,'tl****~**;t*t*****,~***,~*****~***~** 

9230.4 .045 9775.5 .03810039.51 .045 .-- ~ 

Bank s ta :  Le f t  R ight  Lengths: Le f t  channel ~i h t  c o e f f  Contr. Expan. 
9775.510039.51 1235 1234 1785 .1 .3 

Warning: Div ided f l o w  compufed fo r  t h i s  cross-sect io?.  
Warmng: The conveyance r a t i o  (upstream conveyance d l v i ded  by downstream conveyance) i s  l e s s  than 

0.7 o r  greater  than 1.4. This  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sect ions.  
Warning:   he energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cur rent  and prevlous cross sec t ion .  

This may i n d i c a t e  t he  need fo r  add i t i ona l  cross sec t ions .  

CROSS SECTION 

RIVER: 1S2WS9A (339) RS: 5.222 
REACH: REACH 1 

Manning's n  values num= 3 
s t a  n  Val s t a  n  Val n  Val 

**t"**$:tnhf *********** **** ****,<*+:E******** 
9636.91 ,045 9724.85 .03810531.88 ,045 

Bank Sta: Le f t  R ight  Lengths: Le f t  channel ~ i g h t  coeff con t r .  Expan. 
9724.8510531.88 1630 1694 1630 .1 .3 

* E.G. Elev (ft) * 1048.95 * Element * Lef t  OB * channel " Right  OB * 
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1 ~ 2 w s 9 ~ 1 3 9 . r e p  * 
* 0.12 * w t . n - v a l .  * 0.038 * * v e l  Head (ft) 

* W.S. Elev (ft) * 1048.82 * Reach Len. (ft) * 1630.00 ', 1694.00 * 1630.00 : 
* c r i t  W.S. (ft) * 1048.40 *  low Area (sq ft) *. * 487.34 * 

* * 487.34 : * ~ . ~ . s l o p e ( f t / f t )  '0.005542 * ~ r e a ( s  ft) * 1370.00 * Flow (CTS) * * 1370.00 * Q To ta l  (cfs) 
* 

* 513.47 * TOP w id th  (ft) * * 513.47 ;: * TO Width (ft) * 
* vel; To ta l  (f t /s) * 2.81 * AV v e l .  ( f t /s) * * 2.81 t 

* 1.52 * H Y ~ F .  ~ e p t h  (ft) * * 0.95 * * Max c h l  ~ p t h  (ft) 
4 

* 18403.6 * conv. (c fs)  * * 18403.6 * * conv. To ta l  (cfs) 
* 

* 1694.00 * Wetted Per. (ft) * * 513.49 " * Length wtd. (ft) 
* 1047.30 * Shear ( lb/sq ft b * * 0.33 * * Min ch ~l (ft) * 1.00 * stream power (1 /ft 5) : * 0.92 * * Alpha 

* 
* ~ r c t n  Loss ft) * 13.37 * Cum Volume (acre- f t )  * 2.29 : 49.04 * 0.02 : 
* c & E Loss Eft) * 0 .01  * cum SA (acres) 3.47 41.38 * 
...................................................................................................... 

Warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s , l e s s  than 
0.7 o r  g rea ter  than 1.4. Th i s  may i n d i c a t e  t he  need fo r  add i t i ona l  cross sections. 

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cur ren t  and prevlous cross sec t ion .  

This may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 1S2WS9A (339) 
REACH: REACH 1 RS: 4.901 

INPUT 
Descr ip t ion :  oownstream of Rainbow Va l l ey  Road. 
s t a t i o n  E levat ion  ~ a t a  num= 34 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
* * * * * * * * * * * * * * *V*** *U** i i * * , , * * * * * * * * * * *< , * * * * * * * * * * * * , , * * * * * * * * * * * * * * * * * *9 : , , * * * * * * * *  

9851.24 1036 9861.53 1035.95 9903.44 1035.88 9926.01 1035.76 9976.97 1033.77 
9994.07 1032.89 10000 1032.6910001.45 1032.65 10002.6 1032.610025.56 1033.38 

10064.38 1034.5510112.06 1034.5310120.35 1034.5410128.74 1034.5710176.32 1034.76 
10223.33 1034.9410232.29 1034.9610241.35 1034.9710288.26 1035.01 10334.6 1035.08 
10344.22 1035.110353.97 1035.1510400.19 1035.3410445.87 1035.5410452.72 1035.57 
10460.37 1035.5610495.19 1035.5310556.95 1036.0710564.43 1036.18 10568.1 1036.2 

10579.2 1036.2710624.07 1036.5510668.41 1036.7110680.04 1036.76 

Manning's n Values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

*l*~,*t , ,** ,~****t*********hf?ff**f lhh*****~<****** 

Bank s t a :  Left R igh t  Lengths: Le f t  channel R i  h t  c o e f f  Contr. Expan. 
9926.0110445.87 1370 1396 1320 .1 .3 

:::::*:::;:t;*::;:::**::::i::*t::*:*,: *****,, **,r**************,,********,'***,<*,<**%****+~*******,~*** 
* E.G. Elev (ft) * 1035.57 * Element * Le f t  08 " Channel : ~ i g h t  08 : 
* v e l  Head (ft) * 0.21 * W t .  n-Val. * * 0.038 

* W . S .  E lev ft) * 1035.36 Reach Len. (ft) * 1370.00 * 1396.00 " 1320.00 : 
* c n t  w.s. [ft) * 1035.18 +  low ~ r e a  (sq ft) i * 357.06 * 

* 357.06 * * E.G. s lope (ft/ft) "0.012455 ' Area (s ft) 
1* 

* 1300.00 ' Flow (c?s) * * 1300.00 * * Q To ta l  (cfs) 
* 

* 468.48 * TOP width (ft) * * 468.48 " * TO w id th  ft) 
* 

* 3.64 * Av Vel. ( f t /s) * " 3.64 * * vel; To ta l  [ f t /s)  
* 

* 2.76 * Hy i r .  ~ e p t h  (ft) * * 0.76 : * Max c h l  ~ p t h  (ft) 
* 

* 11648.6 * conv. (cfs) r * 11648.6 * conv. To ta l  (cfs) 
* 

* 1394.78 * Wetted Per. (ft E * 468.57 " * Length wtd. (ft) 
* 

* 1032.60 * Shear ( lb/sq ft * * 0.59 * * Min ch EI (ft) 
t 

* 1.00 * stream power ( l b / f t  s) * * 2.16 * 
* 10.52 " Cum Volume (acre-ft) 2.29 * 32.62 0.02 " 
* 0.03 * Cum SA (acres) 3.47 * 22.29 * 

* * * * * * * *Y * * * * t . * * * * * * * * * t *h * * * * * * * * * " * * * * * * * * * , , * * * * * * * * * * * * * * *9~ * * f~ * * * * * * * * * * * * * * * * * * * * * * * * * * * f~ *  

warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 
0.7 o r  g rea ter  than 1.4. Th i s  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross secfions. 

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and prevlous cross sec t ion .  

This may i n d i c a t e  t he  need fo r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 1S2WS9A (239) 
REACH: REACH 1 RS: 4.636 
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INPUT 

Manning's n values num= 3 
s t a  n v a l  s t a  n v a l  s t a  n Val *t**********,<*****f*I*I***I:ii*,~**~***~t******~*****~~ 

9246.83 ,045 9691.42 .03810240.25 .045 

Bank Sta: Le f t  R igh t  Lengths: Le f t  channel R igh t  Coef f  Contr .  Expan. 
9691.4210240.25 1470 1516 1510 .1 .3 

CROSS *******. SECTION ,,,, *f *+*f**tt**29**I***.**I*Ut* p r o f i l e  #PF 1 **I* * 2 ~ ~ * * ~ ~ ~ , c * * ~ * * * * ~ * * ~ c * ~ * * ~ + c ~ ~ * * * ~ r * * * * * * * * * * * * * * * * * * ~ ~ * * *  OUTPUT 

* E.G. Elev (ft) * 1025.02 * Element * Le f t  OB : channel : Right  OB : 
* Vel Head (ft) * 0.12 * w t . n - v a l .  " 0.045 0.038 
* W.S. Elev (ft) 1024.90 * Reach Len. (ft) * 1470.00 " 1516.00 * 1510.00 : 
* c r i t  W.S. C f t )  * * Flow Area (sq ft) + 68.86 * 398.21 ' 

68.86 * 398.21 * * ~ . ~ . s l o p e ( f t / f t )  f0.004977 * ~ r e a ( s  ft) 
G 

* 1250.00 * F ~ O W  (CTS) * 119.92 " 1130.08 2 * 
*. Q T o t a l  (cfs) * 106.52 * 381.55 * 
* TO w id th  (ft) * 488.08 * TOP w id th  (ft) 1.74 * 2.84 * *. ve? 

* 
To ta l  ( f t /s)  * 2.68 * ~ v g .  v e l .  ( f t /s) * 1.04 : 0.65 * 2.56 * Hydr. Depth (ft) " Max Chl Dpth (ft) * 17718.7 " Conv, ( ~ f s )  

* 
1699.8 16018.9 * conv. T o t a l  (cfs) 

2 

106.54 * 381.62 * * 1513.74 * wetted Per. (ft) 
* 

* 0.20 * 0.32 * * 1022.34 * Shear ( lb/sq ft) 
* 

1.06 * s t r e a m ~ o w e r ( l b / f t s ) :  0.35 : 0.92 * 
* 

* n lpha  
* ~ r c t n  Loss (ft) * 12.93 * Cum Volume (acre-ft) 1.21 20.52 * 0.02 : 
* c & E LOSS (ftl * 0.06 * cum SA (acres) 1.80 " 8.67 ' 
***b*t*****"***if *,,* ***,I* * **,, r.<9<%v* *********?, ,r***~***~~**9,*<<9?<c******~'*******~***%%**~'****** 

Warning: The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m).   his may i n d i c a t e  t h e  need fo r  
a d d i t i o n a l  cross sect ions.  

Warning: The conveyance r a t l o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 
0.7 o r  g rea ter  than 1.4. Th is  may i n d i c a t e  t h e  need f o r  a d d i t i o n a l  cross secfions. 

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  c u r r e n t  and prevlous cross sec t ion .  

Th i s  may i n d i c a t e  t h e  need fo r  a d d i t i o n a l  cross sec t ions .  

CROSS SECTION 

RIVER: 1S2WS9A (339) 
REACH: REACH 1 RS: 4.349 

INPUT 
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Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

rrha*,,****,:****++**a*,,***************,,**,,*****~~* 
9625.85 .045 9916.98 .03810071.74 ,045 

sank s t a :  Le f t  R igh t  Coef f  Contr .  Expan. 
9916.9810071.74 .1 .3 

CROSS SECTION OUTPUT * t t * * V f * * t * * * , ~ f * * , c t f t * * 3 * ~ 1 , * * * * f ( ~ * * i i t * r * * ~ ~ * * * * * ~ * ~ * * * * * ~ ~ * * * * * * * ? c * * * * * * * * ~ t ~ c * * * T < * * * * * * * * * * * * * * ~ f *  p r o f i l e  #PF 1 

* E.G. Elev (ft) * 1012.02 * ~ l e m e n t  .* Lef t  0s : channel ; Right  06 : 
* v e l  Head (ft) * 0.75 * w t .  n-Val. * 0.038 
* W.S. Elev (ft) ft 1011.28 * Reach  en. (ft) f 1552.00 * 1552.00 * 1552.00 : 
* c r i t  W.S. (ft) 1011.28 ' F ~ O W  Area (sq ft) * * 171.64 " 

.4 * 171.64 * * E.G. Slope (ft/ft) "0.018796 * Area (s ft) 
* 

* 1190.00 * Flow (c?s) t * 1190.00 * Q To ta l  (cfs) 
* 

116.58 * TOP w id th  ft) * * 116.58 * * TO w id th  (ft) 
* 

* VeY * 6.93 * nv v e l  . [ f t / s )  * * 6.93 * Tota l  (f t /s) 
* 

2.58 H Y ~ F .  ~ e p t h  (ft) * * 1.47 * * Max c h l  ~ p t h  (ft 
* 

* 8679.9 : * conv. To ta l  c f s j  fr 8679.9 * conv. (cfs) * 
* 1552.00 * wetted per.  (ft * * 116.71 * Length Wtd. [ft) 

* 
* 1008.70 * shear ( lb/sq ft * 1.73 " * Min ch ~l (ft) 

* 
* 1.00 * s t r e a m ~ o w e r ( l b / f t s ) :  11.96 * " Alpha 

* 
* F rc tn  LOSS (ft * 6.95 * cum Volume (acre-ft) ,- 0.05 : 10.60 : 0.02 : 
* c & E LOSS (ft ~ t t , , h + i ~ t ~ Y , ~ ~ * l ~ h ~ ~ ~ , c ~ ~ ~ ~ 1 . , l i ~ ~ , i ~ h i ~ h . * ~ I ~ d ~ ~ ~ , ~ ~ ~ , , ~ ~ , r ~ ~ ~ ~ + s ~ ~ ~ , ~ * * ~ ~ ~ ~ * ~ , * * * ~ ~ ~ ~ ~ ~ ~ ~ * ~ ~ ~ ~ ~ ~ * * * * * * ~ ~ * ~ ~ * * ~ ~ * *  0.19 * cum SA (acres) 

* 

Warning: The energy equation could no t  be balanced w i t h i n  t h e  s p e c i f i e d  number o f  i t e r a t i o n s .  The 
program used c r i t i c a l  depth f o r  t h e  water sur face and continued on w i t h  t h e  ca l cu la t i ons .  

warning: The,ve loc i ty  head has,changed by more than 0.5 ft (0.15 m) .  This may i n d i c a t e  t h e  need fo r  
additional cross sections. 

warning: The energy l o s s  was greater  than 1 .0  ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

This may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sec t ions .  
Warning: During t he  standard step i t e r a t i o n s ,  when the  assumed ya te r  surface was,set equal t o  c r i t i c a l  

depth, t he  ca l cu la ted  water surface came back below c r l t l c a l  depth. Th ls  indicates t h a t  t he re  
i s  

no t  a v a l i d  s u b c r i t i c a l  answer. The program defaul ted t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: 152WS9A (139) 
REACH: REACH 2 RS:  4.055 

INPUT 
Descr ip t ion :  
s t a t i o n  E levat ion  Data num= 40 

s t a  Elev s t a  Elev s t a  Elev s t a  s t a  Elev 

9501.68 1006.93 9506.49 1006.84 9556.44 1006.57 9569.25 1006.42 9609.48 1005.81 
9632 1005.48 9639.17 1005.33 9694.76 1003.86 9721.9 1003.02 9757.52 1001.95 

9777.84 1001.54 9804.63 1000.79 9820.28 1000.44 9869.48 999.41 9883.72 999.11 
9883.88 999.11 9884.07 999.11 9884.27 999.1 9885 999.08 9967.37 995.95 
9969.64 995.85 9976.31 995.73 9997.58 995.73 10000 995.7310009.65 995.73 

10011.59 995.7310013.13 995.8410025.45 996.710062.86 999.210085.49 999.82 
10109.64 1000.5410160.72 1001.8110176.56 1002.0910235.95 1002.6710243.48 1002.69 
10304.11 1002.78 10310.4 1002.7810311.18 1002.7910377.32 1002.9510386.41 1002.99 

Manning's n Values num= 3 
s t a  n Val s t a  n v a l  s t a  n v a l  

I * * ******* . * ******Y*******~<***x. i i * * ** t ** ,<*******  

9501.68 ,042 9883.72 .04310062.86 ,042 

sank s ta :  Lef t  R igh t  Lengths: Le f t  channel R i  h t  c o e f f  con t r .  Expan. 
9883.7210062.86 910 915 810 .1 .3 

CROSS t**(Y*y**q**,,**tfl*~iiV~t~ir2~***t*n*****s**+**~%~************?f*+c******+~?,***********************~, SECTION OUTPUT p r o f i l e  #PF 1 

* 999.55 * ~ l e m e n t  * Le f t  0s : channel * Ri  h t  0s : 
* 0.11 * w t .  n-val .  * 0.042 0.043 * 8.042 

* W.S. E lev (ft) * 999.44 * Reach Len. (ft) * 910.00 * 915.00 * 910.00 * 
* c r i t  w.S. (ft) * *  low Area (sq ft) * 2.64 * 423.36 * 1.08 * 
* E.G. s lope (ft/ft) "0.001892 * Area s ft) * 2.64 * 423.36 * 1.08 * 
* Q To ta l  ( c ~ s )  * 1130.00 * Flow ~ c ? s )  + 1.23 * 1128.36 ' 0.41 * 
* TO w id th  ft) + 203.89 * TOP w ld th  ft) * 15.85 : 179.14 * 8.90 * 
* Vey Tota l  [ f t / s )  * 2.65 * A v g . V e l .  t f t / S )  * 0.47 2.67 * 0.38 * 

* 3.71 * Hydr. ~ e p t h  (ft) * 0.17 * 2.36 * 0.12 * * Max chl Dpth (ft) 
25977.0 " Conv, ( ~ f s )  * conv. To ta l  (cfs) 28.3 '25939.3 * 9.4 * 
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1 ~ 2 ~ ~ 9 ~ 1 3 9 .  rep  
* Length Wtd. (ft) * 915.00 * wetted Per. (ft) 15.86 * 179.32 * 8.90 * 
* Min ch  ~l (ft) a 995.73 * Shear ( lb/sq ft) * 0.02 * 0.28 0.01 ' e * Alpha * 1.01 * stream Power ( l b / f t  s) * 0.01 * 0.74 * 0.01 ;T 
* F r c t n  Loss (ft E * 2.03 ' cum Volume (acre-ft) ;T 5.05 * 327.92 * 22.87 
* C & E Loss (ft 0.01 * cum SA (acres) 8.88 * 96.38 * 23.99 * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 
0.7 o r  g rea ter  than 1.4. Th i s  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross secfions. 

Warning: The energy l o s s  was greater  than 1 .0  ft (0.3 m). between the  cu r ren t  and prevlous cross sec t ion .  

Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 152WS9A (339) 
REACH: REACH 2 RS: 3.881 

~ e s c r i  p t i o n :  
s t a t i o n  E levat ion  Data nUm= 75 

s t a  Elev s t a  Elev s t a  
C ~ ~ t l , , * * * * * * h * t * * * * * * * * * * i i * , , * * * ~ * * t t h ~  

~ a n n i n g ' s  n Values num= 3 
s t a  n Val s t a  n v a l  s t a  n va l  

***********t** *P** **************,I**********,<***** 
9439.39 ,042 9788.02 .04310396.06 ,042 

sank s t a :  Le f t  R igh t  Lengths:   eft channel R igh t  c o e f f  Contr. Expan. 
9788.0210396.06 1735 1931 1785 .1 .3 

r n e f f e c t i v e   low num= 1 
s t a  L s t a  R Elev Permanent 

10073.9210639.28 998 F 

CROSS +* i+** f * * * * *+e* t * t * * t * *~* t * * * f i * * i i i -  SECTION OUTPUT Profi1e #PF ? * * * ~ ~ * * * * ~ ~ ~ ~ * * ~ ~ * * * * * ~ * ~ * * ~ * + ~ ~ * * ~ ~ ~ ~ * * * * ~ * * * * < s * * *  

* E.G. Elev (ft) * 997.52 * Element .r * Le f t  os : channel * n i g h t  0s " 
* 0.23 * W t .  n-Val. 0.043 * * v e l  Head (ft) 

* w.5. Elev (ft) * 997.28 * Reach Len. (ft) ., * 1735.00 : 1931.00 * 1785.00 : 
* 994.96 * Flow Area (sq ft) * C r i t  W.S. (ft) 903.05 * 

d " 2004.94 * * E.G. s lope (ft/ft) A0.002336 " Area (s ft) 
* 

* 3500.00 * F ~ O W  (c?S) * * 3500.00 " * * Q T o t a l  ( c ~ s )  
* 553.64 " T O P  w id th  (ft) * * 553.64 * 2 * TO Width (ft) * 3.88 * A V ~ .  , ve l .  ( f t /s) * tr * 3.88 * , ve7 

A 

To ta l  (f t /s) * 6.66 * Hy r Depth (ft) * 3.54 ; * * Max c h l  op th  (ft 3 * 72411.8 * conv. (cfs) 
A * 72411.8 * 

2 conv. To ta l  (cfs 
* 1930.38 * wetted Per. (ft) * 255.48 * * * Length wtd. (ft) 
* 990.62 * Shear ( lb/sq ft) a * 0.52 " * 

Min ch  ~l (ft) 
1.00 * stream power ( l b / f t  s) : * 2.00 " 1* * Alpha 

$* F r c t n  Loss (ft E * 7.50 * cum Volume (acre-ft) * 5.02 : 302.42 : 22.86 * 
* c & E LOSS (ft * 0.04 * cum SA (acres) 8.71 88.68 23.90 * Y***I*.**************ilt******t********9<**********************%********************************* 

warning: The conveyance r a t i o  (upstream conveyaFce d i v i ded  Dy downstream conveyance) i s . lesz :  than 
0.7 o r  g rea ter  than 1.4. Th i s  may i n d l c a t e  t h e  need fo r  additional cross secflons. 

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and prevlous cross sec t i on .  

Th i s  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sec t ions .  
Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  l o c a t i o n .  The c r i t i c a l  depth w i t h  t h e  lowest ,  
v a l i d ,  water 

sur face  was used. 
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CROSS SECTION 

RIVER: 1S2WS9A (139) 
REACH: REACH 2 RS: 3.516 

TNPIIT 

Manning's n Values num= 3 
s t a  n v a l  Sta n V a l  s t a  n v a l  

**:*******t*h*.*****h********.I.I**h******,?*******~c* 

9218.67 ,042 9912.25 ,04310084.26 .042 

sank s ta :  Lef t  R igh t  Lengths: Le f t  channel R i  h t  c o e f f  Contr. Expan. 
9912.2510084.26 1000 1069 % O O  .1 .3 

CROSS h * * * * * * i * * * t V * * ( t l * + * , c * * . I , f ~ ~ * * t * * ~ , ~ * * * * * ~ * ~ * T , * * ~ * ~ * ~ * * * * , r * + * * * * * * * * * * * * * * * * ? c * * * * ~ f * * ~ ~ * * i ~ * * * * ~ r * * * 9 ~  SECTION OUTPUT P r o f i l e  #PF 1 

* E.G. Elev $ft) * 989.98 * ~ l e m e n t  * Le f t  os : channel * R i  h t  0s " 
0.67 * w t .  n-val . * v e l  Head ( t) 0.043 * 8.042 ' 

* w.s. Elev (ft) * 989.31 * Reach  en. (ft) * 1000.00 * 1069.00 * 1000.00 " 
A *  low Area (sq ft) * * c r i t  W.S. (ft) * 569.65 + 19.52 " 

* E.G. s lope (ft/ft) *0.007244 * Area (s ft) 
* * 569.65 * 19.52 " 

* Q To ta l  (cfs) " 3780.00 * Flow (C?s) * * 3748.88 * 31.12 " 
* TO w id th  (ft) * 220.40 * TOP w ld th  (ft) 

A * 169.73 * 50.67 " 
* ve7 Tota l  ( f t / s )  * 6.42 * ~ v i . , v e l .  ( f t / s  

* * 6.58 * 1.59 " 
6.38 * HY r ~ e p t h  (ft * * 3.36 * 0.39 " * 

Max conv. chl To ta l  Dpth (cfs) (ft) * 44412.8 * Conv. (cfs) * 44047.1 * 365.7 * 
* Length Wtd. (ft) 1067.52 * Wetted Per. (ft * 170.19 * 50.68 " 

* 982.93 * shear ( lb/sq fti ' * 1.51 * 0.17 " * Min ch ~l (ft) 
* Alpha * 1.04 " stream power (1 /ft s)  : * 9.96 * 0.28 " 
'< F r c t n  LOSS * 5.82 '< cum volume (acre-ft) 9c 

5.02 " 245.35 : 22.46 * 
* c & E LOSS iF?l 2 0.09 * Cum SA (acres) " 72.65 22.86 '( 

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cur ren t  and previous cross sec t ion .  

This may i n d i c a t e  t he  need fo r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 1S2WS9A (139) 
REACH: REACH 2 RS: 3.313 

.L,.ru> 

Descr ip t ion :  
S t a t i o n  E levat ion  Data num= 28 

s t a  Elev s t a  Elev s t a   lev s t a  Elev s t a  Elev 
..................................................................................... 

9662.02 984.24 9688.95 984.19 9725.28 984.13 9735.83 984.08 9788.53 983.79 
9817.47 983.57 9851.78 983.33 9874.82 981.95 9900.81 981.09 9938.79 980.43 
9976.66 978.72 9987.31 978.8 10000 978.7310020.04 978.8110049.64 980.64 
10095.41 982.66 10106 982.6910124.52 982.7910142.64 982.85 10153 982.94 
10179.29 983.4810210.59 984.410231.61 984.6610264.82 985.0410275.78 984.97 
10285.74 987.8610297.81 990.9210302.32 992.03 

Manning's n Values num= 3 
n Val s t a  n v a l  s t a  n Val ***f*::~Y*t*************t***,<*t**~*,<*****~*****~ 

9662.02 .042 9851.78 .04310095.41 ,042 

sank Sta: Lef t  ~ i g h t  Lengths:   eft channel R i  h t  c o e f f  con t r .  Expan. 
9851.7810095.41 1200 1313 1900 .1 .3 
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1 ~ 2 ~ ~ 9 ~ 1 3 9 .  rep 

$$~$:*~:$$:::*:y~:y$**::::ii:,:::*:************,,**,,******************************************** 
* E.G. Elev (ft) * 984.07 * ~ l e m e n t  * Left  0s ; channel * R i  h t  06 : 
* v e l  Head (ft) * 0.36 * w t .  n-val. * 0.042 0.043 * 8.042 
* W.S. Elev (ft) * 983.71 * Reach Len. (ft) * 1200.00 * 1313.00 * 1300.00 * 
* c r i t  W.S.  (ft) * 982.45 *  low Area (sq ft) * 10.08 * 776.31 " 67.31 * 
* ~ . ~ . ~ l o p e ( f t / f t )  '0,004296 * ~ r e a ( s  ft) 10.08 * 776.31 * 67.31 * 
* Q Tota l  ( c ~ s )  * 3940.00 * Flow (C?S) * 7.79 " 3805.14 * 127.08 * 
* TO wid th  (ft) * 387.65 * TOP wld th  (ft) 

* 52.40 * 243.63 : 91.62 * 
* veY Tota l  (ft /s) * 4.62 * ~ v g .  v e l .  ( f t /s)  0.77 " 4.90 1.89 * 
* Max c h l  opth (ft) * 4.99 * Hydr. ~ e p t h  (ft) 

* 0.19 * 3.19 : 0.73 * 
* conv. Total  (cfs) * 60115.2 * conv. (cfs) 118.8 : 58057.4 1938.9 * 
* Length Wtd. (ft) * 1310.07 * Wetted Per. (ft) * 52.40 243.83 ' 91.63 " 
fc Min ch ~l (ft) * 978.72 * Shear ( lb/sq ft) * 0.05 * 0.85 * 0.20 ' 
* ~ l p h a  * 1.09 * Stream power ( l b / f t  s) : 0.04 * 4.19 * 0.37 : 
* ~ r c t n  LOSS (ft) * 6.11 * cum volume (acre-ft) * 4.90 * 228.84 * 21.46 
* c & E Loss (ft) * 0.01 * Cum SA (acres) 8.11 * 67.58 " 21.23 * 
*****t~t**************II********~***********~<~~*,,******,,****~********~***~~*******9~****~*******~* 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross sect ion.  

This may i n d i c a t e  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 1S2WS9A (339) 
REACH: REACH 2 RS: 3.065 

INPUT 
~ e s c r i  p t i on :  
s t a t i o n  Elevat ion Data 

s t a  Elev s t a  
* I * * L I * Y * * * * * * * * * * t * * * * * h h h  

9491.45 979.97 9498.67 
9627.96 979.31 9644.77 
9753.21 978.04 9757.25 
9886.54 976.39 9915.87 
10000 971.9310015.46 

10045.62 973.7610052.17 
10070.9 975.1810086.41 
10092.01 975.8610103.25 
10161.44 977.2510169.67 
10178.39 977.2710178.53 
10196.61 977.7510200.09 
10229.2 978.2910236.84 
10249.93 977.6810252.96 
10287.17 979.0610297.98 
10329.85 980.0610333.38 
10382.61 982.4710382.63 
10501.27 984.55 10546.5 
10568.58 985.23 

num= 86 
Elev s t a  

i f * * * * * * t * * * * t % V  
E l  ev s ta  

* * f l C * * * * * * t * * * l  

979.84 9563.54 
979.04 9698.99 
977.4 9843.67 
972.43 9982.11 
972.1610029.74 
974.4910062.77 
975.710088.44 
976.2810144.19 
977.4 10177.1 
977.3410188.04 
978.1110208.69 
977.8710245.54 
977.8210260.63 
979.44 10316.8 
982.4710382.57 
982.4810441.94 
984.9310561.99 

 lev Sta 
i********i***llt* 

979.7 9590.55 
978.63 9750.29 
976.94 9861.65 
971.78 9990.25 
972.5110042.24 
974.8510068.68 
975.78 10090.9 
977.0110153.91 
977.310178.25 
977.4510193.11 
978.4610225.51 
977.7110246.24 
978.0310269.94 
979.710324.18 
982.4710382.59 
983.7810475.71 
984.9510562.77 

Manning's n Values num= 3 
s t a  n va l  s t a  n va l  n Val **t*t****************li*,,**li*******~**~5:*******~< 

9491.45 ,042 9915.87 .04310144.19 ,042 

sank sta: Lef t  Right Lengths: L e f t  channel Right Coeff  Contr. Expan 
9915.8710144.19 1620 1657 1715 .1 .3 

CROSS SECTION OUTPUT Prof i le  #PF 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* E.G. Elev (ft) * 977.96 * Element * Left 06 : channel * R i  h t  06 " 
* v e l  Head (ft) * 0.43 " w t .  n-val. * 0.042 0.043 * 8.042 * 
* w.5. Elev (ft) * 977.53 *  each   en. (ft) * 1620.00 ' 1657.00 * 1715.00 * 
* c r i t  W.S. (ft) * 976.35 *  low Area (sq ft) * 89.40 : 735.84 * 12.53 * 
* E.G. slope (ft/ft) *0.005055 " Area (5 ft) * 89.40 735.84 * 12.53 * 
* Q Tota l  (c f~) ,  * 4140.00 * Flow (C?S) * 185.36 * 3941.43 : 13.20 * 
* TO width (TI) * 393.98 * TOP wid th  (ft) * 119.45 * 228.32 46.22 " 
* VeY Total  (ft /s) * 4.94 ' Av v e l  . (ft/s) * 2.07 " 5.36 * 1.05 * 
* Max c h l  ~ p t h  (ft) * 5.75 * H Y ~ F .  ~ e p t h  (ft) * 0.75 * 3.22 * 0.27 * 
* conv. ~ o t a l  (cfs) * 58229.1 * canv. (cfs) * 2607.2 * 55436.3 * 185.7 " 
* Length wtd. (ft) * 1656.49 " wetted per. (ft) * 119.46 228.59 * 46.23 * 
*  in ch E l  (ft) * 971.78 * shear ( lb/sq ft) * 0.24 1.02 * 0.09 ' 
* ~l pha * 1.13 * Stream Power ( l b / f t  s) ; 0.49 * 5.44 ; 0.09 * * Frc tn  LOSS (ft) * 9.14 * Cum Volume (acre-ft) 3.53 * 206.05 20.27 * 
* c & E LOSS (ft) * 0.01 * Cum SA (acres) 5.74 " 60.46 " 19.17 * 

Page 15 



1 ~ 2 ~ ~ 9 ~ _ 1 3 9 . r e p  
* * * , , * * * * * * * * * * t * ~ < * * * * * * * h h * * * * * * * * * * * * * * * * * * * * ~ * * * * , < , < * * * * * , < * * * , < * * * * * * * * * * * * 9 t * * * * * * * * * * * * ~ ~ * * * * * * ~ ~  

warning: The energy l oss  was greater  than 1.0 ft (0.3 m). between the  cur ren t  and previous cross sect ion.  

This may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 152WS9A (139) 
REACH: REACH 2 RS: 2.751 

Manning's n values num= 3 
s t a  n Val n Val s t a  n Val ****h*****,,*****t*t**:E:*~,****t.ht**********,~* 

9421.75 .042 9778.71 ,043 10086 ,042 

sank Sta: Le f t  R i  h t  ~ e n g t h s :  Le f t  channel ~i h t  c o e f f  Contr. Expan. 
9778.71 10886 1350 1282 1870 .I .3 

:~2::,:5:~:2,:~~5~~*.,15~~$j11~*!55*$ 2***, ,vt~*+~*~*~****+t*~****,r************* 
E.G. Elev (ft) 2 968.81 * Element * Le f t  OB * channel : R i  h t  OB : 

" v e l  Head (ft) * 0.41 * w t .  n-Val. * 0 . 0 4 2 "  0.043 8.042 
W.S. Elev (ft) * 968.41 * Reach Len. (ft) * 1350.00 * 1282.00 * 1070.00 * 

* c r i t  W.S.  (ft) * 967.57 *  low Area (sq ft) + 30.14 * 824.98 * 45.71 * 
f r ~ . ~ . ~ l o p e ( f t / f t )  "0,006012 * ~ r e a ( s  ft) * 30.14 * 824.98 : 45.71 * " Q To ta l  ( c ~ s )  * 4390.00 * Flow (C?S) * 56.25 " 4268.13 65.61 * 
* TO w id th  (ft) * 481.79 * TOP w id th  53.71 : 307.29 : 120.79 : 

* 4.87 * ~ v i . , v e l .  " 1.87 5.17 1.44 * ve7 To ta l  (f t /s) 
yt Max chi ~ p t h  (ft) * 4.72 Hy r ~ e p t h  (ft) * 0.56 * 2.68 * 0.38 * * conv. To ta l  cfs) * 56617.2 * conv. (cfs) * 725.5 " 55045.5 * 846.2 * 
* Length Wtd. tft) * 1253.73 * Wetted Per. (ft) * 53.72 * 307.48 * 120.79 * 
* Mln ch E l  (ft) * 963.69 * Shear ( lb/sq ft b * 0.21 * 1.01 * 0.14 * 
" Alpha * 1.10 * Stream Power (1 /ft s) : 0.39 : 5.21 : 0.20 : 
* F r c t n  Loss * 5.92 " cum Volume (acre- f t )  * 1.31 176.36 19.13 

* 0.01 * Cum SA (acres) 2.52 * 50.28 * 15.88 ' ******* **************** V * * * U t * h * * * . t * t , , * * * * * * * * * , , * * * * * * ~ < * * * * , , * * * , r * * * * * * * * * * * * * * * * * * * ~ , * * * * * * * *  

Warning: The energy l oss  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

This may i n d i c a t e  t h e  need fo r  add is iona l  cross sect ions.  

CROSS SECTION 

RIVER: 152WS9A (139) 
REACH: REACH 2 RS: 2.508 

INPUT 
Descr ip t ion :  
s t a t i o n  E levat ion  Data num= 44 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
..................................................................................... 

9389.05 963.74 9425.3 963.78 9425.82 963.78 9427.37 963.78 9488.32 963.86 
9508.63 963.88 9550.82 963.97 9591.97 963.97 9613.32 963.99 9675.3 964.05 
9675.82 964.05 9677.37 964.05 9738.32 964.08 9758.63 964.1 9800.82 964.11 
9841.97 964.11 9863.32 964.1 9925.3 963.41 9925.6 963.41 9926.44 963.32 
9980.19 956.74 10000 956.73 10011.1 956.7110018.19 956.7110022.93 956.97 

10072.99 960.0110098.63 959.8710140.07 960.1710153.03 960.3210162.75 960.44 
10207.43 960.9510257.96 961.5710261.83 961.6210266.99 961.6810316.23 962.17 
10353.17 962.4210370.63 962.56 10393.9 962.6810425.03 962.8410448.37 962.99 
10479.43 963.1710520.82 963.5410533.83 963.6810543.58 963.82 
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Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n v a l  

................................................. 0 9389.05 ,042 9863.32 .04310072.99 .042 

sank sta:  Lef t  Right Lengths: L e f t  channel Right coeff  Contr. Expan. 
9863.3210072.99 1430 1553 1600 .1 .3 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the need f o r  add i t iona l  cross sections. 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross sect ion.  

This may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 1S2WS9A (339) 
REACH: REACH 2 RS: 2.214 

~ a n n i n g ' s  n Values num= 3 
s t a  n Val s t a  n Val s t a  n Val ** ******* **l************I*I*?,I****t***~I*,,,I**<<*~<**** 

9502.97 ,042 9913.36 ,04310090.65 .042 

sank s ta :  Lef t  Right Lengths: L e f t  channel Right Coeff  Contr. Expan. 
9913.3610090.65 1370 1345 1310 .1 .3 

CROSS *******t**********~.******li**I~****~cc SECTION OUTPUT 
Profile #PF ,,<* ......................... **** * ,?I, ............................. 

* E.G. Elev (ft) * 954.32 * Element " Left 0s * Channel : Right 08 " 
* Vel Head (ft) 0.80 * w t . n - v a l .  " 0.042 * 0.043 
* W.S. Elev (ft) * 953.52 " Reach Len. (ft) * 1370.00 * 1345.00 ' 1310.00 : 
* c r i t  W.S. (ft) * 952.64 *  low Area (sq ft) * 15.03 * 589.40 * 
* E.G. slope (ft/ft) "0.008605 * Area (s ft) * 15.03 " 589.40 * * 
* Q To ta l  ( c ~ s )  * 4270.00 * Flow <C?S) * 26.69 * 4243.31 * * 
" TO Width (ft) * 212.47 ' Top Width (ft) * 37.75 * 174.72 : 
* veY 

* 
Total  (ft /s) * 7.06 * ~ v g .  ve l .  (ft/s) * 1.78 * 7.20 

* Ma% Chl Dpth (ft) * 5.81 " Hydr. Depth (ft) 0.40 * 3.37 " < 

* conv. Total  (cfs) 46031.5 " conv. (cfs) * 287.7 * 45743.8 ' * 
* Length Wtd. (ft) * 1345.08 * Wetted Per. (ft) * 37.76 * 175.11 t 

* Min ch El (ft) * 947.71 * shear ( lb/sq ft) " 0.21 * 1.81 * 
" n lpha * 1.03 * stream power ( l b / f t  5) 5 0.38 * 13.02 * * 
* Frc tn  LOSS (ft) : 8.67 * cum volume (acre-ft) * 0.60 * 134.72 " 6.05 " 
* c & E LOSS (ft) 0.09 * Cum SA (acres) 1.07 * 38.09 * 5.47 * 
s* * * * * * * * * * , , * * * * f * * * * * * * * * * * * . * * *~ * * * * * * * * * * * * * * * * *~ . *%** * * * * * * * * * * * * * * * *9c* * * * * * * * *9 :%%** * * * * * * * * *  
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152~59~339. rep 
Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sect ion.  

Th is  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sec t ions .  

CROSS SECTION 

RIVER: 152WS9A (339) 
REACH: REACH 2 RS: 1.959 

s t a  Elev s t a  E l  
* * * * * * * * * * t * * * * * * * * * t t f * * h * t t *  

Manning's n values num= 3 
s t a  n v a l  s t a  n v a l  s t a  n Val 

,~******i**t**********,I,~h********,,****Y***~~****** 

9634.28 ,042 9786.03 .04310184.11 .042 

sank s ta :  Le f t  R igh t  ~ e n g t h s :  Le f t  channel ~i h t  coeff COntr. Expan. 
9786.0310184.11 1260 1235 1990 .1 .3 

:~::~*::::f:~,<:~T~~~*$<~::~~:*f::*:****?* ***,,* * **,, * * * , : * * * * , , * < , v c * * * * * * + < * * * * * * * ~ < , ~ 9 < * * * * * * ~ ~ * , ~ * * * * * * * ~ ~  

* E.G. Elev fft) * 945.56 * ~ l e m e n t  * Le f t  os : channel : Right  OB 
* 0.51 * w t .  n-val  . A * v e l  Head ( t) 0.043 

" W.S. Elev ft) * 945.05 * Reach Len. (ft) * 1260.00 * 1235.00 * 1190.00 " 
* *  low ~ r e a  (sq ft) * 733.44 * * c r i t  w.5. [ft) 

% * 733.44 +‘ * E.G. s lope (ft/ft) *0.004993 * Area (s ft) 
* 

" 4210.00 & * Q T o t a l  ( c ~ s )  * 4210.00 * Flow (CqS) ^ 202.87 + 
'c TO w id th  ft) * 202.87 " Top Wldth (ft) A * 5.74 ' * ve? ~ o t a l  [ f t / s )  * 5.74 * Av j .  ,Vel . (ft /s) 1 * 3.62 : I* 

* 
* Max c h l  ~ p t h  (ft * 6.60 * Hy r Depth (ft) * 59582.2 A 

* conv. To ta l  (cfs * 59582.2 + Conv. (cfs) A * 203.48 * * * Length Wtd. (ft) * 1235.00 " Wetted Per. (ft) /i * 1.12 * 
938.45 " shear ( lb/sq f tb  /i * Min ch ~l (ft) * 6.45 * * 

* n lpha * 1.00 * stream power (1 /ft s )  : 
* F r c t n  LOSS ft) * 5.62 * Cum Volume (acre-ft) 0.36 9, 114.29 * 6.05 * 
* c & E Loss Eft) * 0.04 * cum SA (acres) 0.48 * 32.26 ' 5.47 * 
*****t*******V*Y****,<**tt*******************~,,t*********************~~***~~***~~**~~*~~***~****~***** 

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sect ion.  

This may i n d i c a t e  t he  need f o r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 1S2WS9A (139) 
REACH: REACH 2 RS: 1.725 

INPUT 
Descr ip t ion :  
s t a t i o n   levat ti on Data num= 27 

s t a  Elev s t a  Elev s t a   lev s t a    lev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9686.23 941.15 9691.76 941.2 9735.82 941.55 9747.07 941.64 9759.61 941.64 
9802.38 941.45 9840.77 940.58 9857.69 940.25 9876.55 939.69 9913 938.62 
9944.3 935.55 9969.62 933.66 9983.99 933.85 10000 934.0710043.91 934.72 

10059.57 935.4710121.86 938.4510137.12 939.0810172.06 940.4510192.35 941.1 
10222.27 942.1210247.58 942.710272.47 943.3110302.81 943.610322.68 943.89 
10358.04 943.8710372.89 943.92 

Manning's n Values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9686.23 ,042 9802.38 .04310272.47 ,042 

sank s t a :  Lef t  R igh t  Lengths: Le f t  channel ~i h t  c o e f f  Contr. Expan 
9802.3810272.47 1710 1889 1!00 .1 .3 
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CROSS SECTION OUTPUT + U ~ b ~ t ~ t ~ ~ ~ ~ ~ ~ t ~ ~ t ~ ~ , I ~ , I i i ~ , , ~ ~ I ~ ~ i i ~ * ~ ~ ~ V ~ U ~ ~ * ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ * ~ * ~ ~ : ~ ~ * * * * ~ * * * * * * * * * * * * * * * * * * * * * * * * *  P r o f i l e  #PF 1 @ * E.G. E lev  (ft) * 939.90 * Element * Lef t  0s * channel " Right  0s : 
" v e l  Head (ft) 0.37 * w t .  n-val .  * * 0.043 " 
* W.S. Elev (ft) * 939.53 * Reach Len. (ft) * 1710.00 * 1889.00 1800.00 : 

* 937.73 *  low Area (sq ft) * c r i t  W.S. (ft) li * 857.37 * 
* * 857.37 * * ~ . ~ . s l o p e ( f t / f t )  "0.004163 * ~ r e a ( s  ft) 

* 
* 4160.00 " Flow (c?s) % * 4160.00 * * Q To ta l  (cfs) 

* 
* 266.73 * TOP w id th  (ft) * * 266.73 * " TO w id th  (ft) 

* 
fi * 4.85 * * ve7 To ta l  (f t /s) * 4.85 * ~ v g .  v e l .  (f t /s) 

* 
* 5.87 * Hydr. oepth (ft) * * 3.21 * * Max Chl Opth (ft) * 64472.6 * conv. (cfs) 

" 
* 64472.6 * * * conv. To ta l  (cfs) * 1889.00 * wetted Per. (ft) i * 267.08 * A * Length Wtd. (ft) * 933.66 * shear ( lb/sq ft) * " 0.83 ' * * M i  n ch ~1 (ft) * 1.00 " stream power ( l b / f t  s) : * 4.05 * * ~l pha 

* 
* ~ r c t n  LOSS (ft) * 14.48 * cum volume (acre-ft) 0.36 * 91.74 * 6.05 * 
* c & E LOSS (ft) * 0.11 * cum SA (acres) 0.48 * * 5.47 * 

Warning: The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). This may i n d i c a t e  t he  need for  
add i t i ona l  cross sect ions.  

Warning: The conveyance r a t l o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater  than 1.4. This  may i n d i c a t e  t he  need f o r  add i t i ona l  cross secfions. 

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m ) .  between the  cu r ren t  and previous cross sec t ion .  

Th is  may i n d i c a t e  t he  need f o r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 1S2WS9A (139) 
REACH: REACH 2 RS: 1.367 

INPUT 
oescr i  p t i on :  
S t a t i o n  ~l evat ion  Data num= 24 

Elev s t a  Elev Elev s t a  E lev  s t a  Elev **** * : Z : * , , * * * * Y * * * t * , : ~ * * f h * * * * ? r ~ , < * * C C : 5 : * ~ c * * ~ ~ , , ~ ~ < * * ~ * , , * * ~ ~ , : ~ * * ~ ~ ~ * ~ * * * ~ ~ ~ < ~ ~ * * ~ ~ ~  
9614.74 933.16 9614.92 933.16 9639.75 932.86 9667.07 932.55 9713.86 931.74 
9719.22 931.65 9731.94 931.39 9771.36 930.58 9787.96 930.16 9823.51 929.16 
9862.07 927.93 9875.66 927.46 9907.94 926.24 9923.27 925.64 9930.57 924.67 
9934.73 923.92 9961.54 919.78 9975.82 919.96 10000 920.0910040.77 920.29 
10084.06 924.3110084.25 924.3310084.39 924.33 10136.4 924.93 

Manning's n Values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

* * * * * . * * * * * * t * * * * * * * * * * i * i * * * * * * * * * * * t * 2 * * * * * *  

9614.74 ,042 9907.94 .04310084.06 ,042 

sank s ta :  Le f t  ~ i g h t  ~ e n g t h s :  L e f t  channel R i  h t  c o e f f  con t r .  Expan 
9907.9410084.06 1060 1015 860 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  #PF 1 IC**,<*****~***t****If * ,,****** ,<**I< **** ***,?*****%%. ,<,< *********.+c,r9e********************.************ 

" E.G.  lev (ft) * 925.31 * Element * Lef t  oe * channel : Right 06 2 
v e l  Head (ft) * 1.46 ' w t .  n-val. * 0.043 

* W.S. Elev (ft) * 923.85 * Reach Len. (ft) A * 1060.00 * 1015.00 : 960.00 * 
923.85 *   low Area (sq ft) * 420.58 * c r i t  W.S. (ft) * 420.58 * * ~ . ~ . s l o p e ( f t / f t )  *0.018951 ' ~ r e a ( s  ft) 

* 
* 4080.00 * Flow (C?S) A * 4080.00 * * Q T o t a l  (cfs) 

* 
143.94 ?, Top Wldth (ft) A * 143.94 * * TO w id th  (ft) * 

* "el; To ta l  (f t /s) : v e l .  ( f t /s  * 9.70 * : $1;. Depth (ft 
* 

* 2.92 : * Max chl opth (ft) 
* 

* 29637.9 * conv. (cfs) * 29637.9 conv. To ta l  cfs) * 
1013.32 * wetted Per. (ft) * 144.42 * * Length wtd. g f t )  

* 
* 919.78 * Shear ( lb/sq ft) * * 3.45 * " Min ch ~l (ft) * 
* 1.00 * Stream power ( l b / f t  s) * 33.42 * * ~l pha 

* 
* F rc tn  LOSS (ft) * 0.75 * Cum Volume (acre-ft) ; 0.36 " 64.03 * 6.05 * * c & E LOSS (ft) * 0.43 * cum SA (acres) 0.48 * 16.70 * 5.47 * 
,<^t***cl**t****n**********<,%*++**,<**********************,<*****9<***%**************************** 

warning: 

warning: 

Warning: 

Warning: 

The energy equation could n o t  be balanced w i t h i n  the  spec i f i ed  number o f  i t e r a t i o n s .  The 
program used c r i t i c a l  depth f o r  t he  water surface and continued on w i t h  t he  ca lcu la t ions .  
The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m).   his may i n d i c a t e  t he  need f o r  
add i t i ona l  cross sect ions.  
The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater  than 1.4. This may i n d i c a t e  t he  need f o r  add i t i ona l  cross sec t ions .  
The energy l oss  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and previous cross sec t i on  
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152~~9~139. rep 

Th is  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sect ions.  
Warning: Dur ing t he  standard step i t e r a t i o n s ,  when t h e  assumed wafer surface was,sef equal t o  c r i t i c a l  

depth, t he  ca lcu la ted  water surface came back below c r i t ~ c a l  depth. This i nd i ca tes  t h a t  t he re  
i s  

no t  a v a l i d  s u b c r i t i c a l  answer. The program defaul ted t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: lSZWS9A (139) 
REACH: REACH 2 RS: 1.157 

INPUT 
Descr io t ion :  UDstream of 3-10' x 7' box c u l v e r t s  which cross E l l i o t  Rd. 
Last  2' 

pa in t s  added by hand. 
s t a t i o n  E levat lon  Data num= 25 

s t a  Elev s t a  Elev Sta Elev S ta  Elev S ta  EleV 
* * * * * * , , * * * , ~ * * * t * * * * * Y * * * * * * * * * * f * t * * * * * * * * * ~ * * * * * * * * * * * * * * * * * ~ < * * * * * * * * * * * * i ~ ~ ~ * * * * *  

9690.5 923.25 9694.23 923.19 9705.46 922.91 9744.35 921.82 9759.27 921.24 
9794.46 919.59 9813.07 918.76 9844.58 917.17 9866.88 916.29 9894.7 915.31 
9937.72 913.06 9954.88 911.99 9993.88 911.83 10000 911.8110046.61 911.68 
10062.17 912.3710095.07 913.5910120.25 914.910145.14 916.1510167.86 916.9 
10195.2 917.9510215.47 918.0810245.27 918.31 10500 919.5 10750 921 

Manning's n Values num= 3 
s t a  n Val s t a  n v a l  s t a  n v a l  

~<*y*******.***f*****,,***li*,,**.),~<****I1********9,*** 

9690.5 ,042 9813.07 ,04310215.47 ,042 

Bank Sta: Le f t  R igh t  Lengths: Le f t  channel R i  h t  c o e f f  con t r .  Expan. 
9813.0710215.47 200 214 900 .1 .3 

$::::*::$:$::*:y:P!:**p~:fT::*f:,F*;*,~******* ,,,, * <c*<, ** **** *****, ,******,<,~**~<,~9~*****~?+~*%**~********* 

* E.G. Elev fft) * 920.30 * Element * Le f t  0s * Channel : ~ i g h t  06 : 
v e l  Head ( t) * 0.04 * w t .  n-Val. * 0.042 * 0.043 0.042 
W.S. Elev (ft] * 920.26 Reach Len. (ft) 9~ 200.00 * 214.00 : 200.00 * 

* c r i t  W.S. (ft * 914.89 '  low Area (sq ft) * 24.95 * 2287.85 454.46 " 
* E.G. s lope (ft/ft) *0.000224 * ~ r e a  (s ft) 7 * 24.95 ' 2287.85 ? 454.46 * 
" Q T o t a l  ( c ~ s )  4040.00 * Flow (C 5) * 10.99 $' 3771.44 257.57 * 
* TO w id th  (ft) * 846.33 * TOP w id th  (ft) * 32.88 * 402.40 : 411.05 * 
* Vey To ta l  ( f t /s)  * 1.46 : ~ v j . , v e l .  ( f t /s ]  * 0.44 1.65 0.57 * 

Max c h l  ~ p t h  (ft) * 8.58 Hy r oepth (ft * 0.76 5.69 * 1.11 ' 
* conv. To ta l  (cfs) +269643.0 * conv. (cfs) * 733.8 1251718.1 * 17191.1 : 
* Length Wtd. (ft) * 214.00 * Wetted per. (ft * 32.91 " 402.70 * 411.05 
* Min ch ~l (ft) * 911.68 * shear ( lb/sq ft * 0.01 * 0.08 * 0.02 * 
* Alpha 1.20 3 stream power ( l b / f t  s) ; 0.00 * 0.13 * 0.01 * * F r c t n  LOSS (ft) * * cum volume (acre-ft) * 0.06 * 32.48 * 1.04 * 
* C & E Loss (ft) * * cum SA (acres) 0.08 * 10.33 * 0.94 * ......................... ,,?,* ***U*U***ir*ir********,c******,<******<'****,r**********9'*********~,********* 

CULVERT 

RIVER: 1S2WS9A (139) 
REACH: REACH 2 RS: 1.149 

INPUT 
Descr ip t ion :  3 - 10' x 7' BOX c u l v e r t s  
S t ruc tu re  3 
crosses E l l i o t  Rd. 
~ i s t a n c e  from Upstream XS = - 

63 
~eck/Roadway,Width - - 28 
we i r  coe f f i c i en t  - 2.6 
uostream Deck/Roadway coordinates 

num= 6 
s t a  Hi cord  LO cord s t a  Hi  co rd  Lo cord  s t a  Hi  cord  Lo cord  

***.*,,************************t*t***********?r**************%***~'* 

9750 920 9843 919.95 10000 918.9 
10065 919.04 10325 919.75 10750 921 

upstream Bridge Cross sec t ion  Data 
s t a t i o n  E levat ion  Data num= 25 

s t a  Elev s t a  Elev s t a   lev s t a  Elev Sta  lev 
...................................................................................... 

9690.5 923.25 9694.23 923.19 9705.46 922.91 9744.35 921.82 9759.27 921.24 
9794.46 919.59 9813.07 918.76 9844.58 917.17 9866.88 916.29 9894.7 915.31 
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1 ~ 2 ~ ~ 9 ~ 3 3 9 .  rep  
9937.72 913.06 9954.88 911.99 9993.88 911.83 10000 911.8110046.61 911.68 

10062.17 912.3710095.07 913.5910120.25 914.910145.14 916.1510167.86 916.9 
10195.2 917.9510215.47 918.0810245.27 918.31 10500 919.5 10750 921 

- 
Manning's n  values num= 3 

s t a  n  Val s t a  n  Val s t a  n  Val 
,<***+****t*******t*********-*II***t*U******** 

9690.5 .042 9813.07 ,04310215.47 ,042 

sank sta:  Le f t  R ight  c o e f f  Contr. Expan. 
9813.0710215.47 .1 .3 

Downstream Deck/Roadway coordinates 
num= 6 
s t a  Hi cord LO cord s t a  Hi Cord LO cord  Sta  Hi cord  Lo cord 

f l * * U , , Y * * t * * * * * * * * * * * * t , , ~ * , ~ I c * * i . ; * h * h * h * * * * * ~ * ~ ~ * , , * * * * ~ * ~ , , ~ * * * * ~ ~ * ~ ' ~ * * * ~ ~ ~ ~  

9750 919.75 9843 919.44 10000 918.36 
10065 918.44 10325 919.65 10750 920.9 

Downstream Bridge cross sec t i on  Data 
s t a t i o n   levat ti on Data num= 32 

s t a  EleV s t a  Elev Sta  Elev Sta  E lev  Sta  Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9594.01 922.55 9621.27 922.43 9630.78 922.33 9671.5 921.92 9686.3 921.63 
9721.73 920.85 9741.83 920.17 9771.96 919.13 9797.35 917.96 9822.18 917.03 
9852.87 915.76 9872.41 915.06 9915.29 911.8 9955.75 909.27 9957.04 909.28 
9957.84 909.28 10000 909.0610001.33 909.05 10025.2 908.8510053.27 908.9 

10076.85 909.3610100.13 908.8910101.24 908.9510124.05 909.9410162.28 911.63 
10173.08 911.7310210.72 912.2610223.11 912.4210259.16 912.9210273.13 913.1 

10307.6 913.4210323.16 913.48 

Manning's n  values num= 3 
s t a  n  Val s t a  n  Val s t a  n  v a l  

*****t**i******l****~*****~*,,***ii***-*tt*******~~ 

9594.01 ,042 9872.41 ,043 10307.6 ,042 

Bank sta:  Le f t  Right  Coeff  Contr. Expan. 
9872.41 10307.6 .1 .3 

upstream Embankment s ide  s l o  e  7 
- - 0 ho r i z .  t o  1.0 v e r t i c a l  

Downstream Embankment s ide  s  ope - - 0 ho r i z .  t o  1.0 v e r t i c a l  
Maximu! allowab!e sub?e;pnce f o r  we i r  f low = .95 
E leva t i on  a t  which we1 y low beg!ns - - 
Ener y  head used i n  sp i l lway  deslgn - - 
spilqway hei  h t  used i n  design - - 
wei r  c r e s t  sgape =  road cres ted 

Number o f  c u l v e r t s  = 1 

c u l v e r t  Name shape Rise span 
Cu lve r t  # 1  Box 7 10  
FHWA c h a r t  # 8 - f l a r e d  win w a l l s  
FHwA scale # 1 _ wingwall f?ared 30 t o  75 deg. 
s o l u t i o n  c r i t e r i a  = Highest u.5. EG 
Cu lve r t  Upstrm ~ 1 s t  Length Top n  ~ o t t o m  n  Depth Blocked Entrance Loss Coef E x i t  Loss coef 

40 70 ,011 ,011 0 .5 1 
Number o f  Bar re ls  = 3 
Upstream Elevat ion  = 908.42 
c e n t e r l i n e  s ta t i ons  

Sta. s t a ,  s ta .  
9989 10000 10011 

Downstream Elevat ion  = 907.33 
c e n t e r l i n e  s t a t i o n s  

Sta. Sta. s ta .  
9989 10000 10011 

CULVERT OUTPUT P r o f i l e  #PF 1 C U ~ V  Group: c u l v e r t  # 1  
* * , < ? * * b * * * * * * t * t ? * * * * * * * * * * * d d * i . i . r * I I * * * * * * * * * < , * * * * * * * * * * * * * * 9  

* Q c u l v  Group (cfs) * 2741.43 * c u l v  ~ u l l  Len (ft) 
" # Bar re ls  3 * Culv Vel US ft/s) : 913.81 " Culv Vel DS g f t / S )  

* E.G. DS (ft) * 913.21 * C U ~ V  F r c t n  LS (ft) 
* W.S. DS (ft) * 912.89 * Culv E x i t  LOSS (ft) 
" De l ta  EG (ft) * 7.08 ' c u l v  En t r  LOSS (ft) 

 el t a  ws (ft) * 7.37 * Q Weir (cfs) 
* E.G. IC (ft * 920.30 * we i r  s t a  ~ f t  (ft) " E.G. oc (ft * 919.58 ', wei r  s t a  ~ g t  (ft) 
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1 ~ 2 w s 9 ~ 3 3 9 . r e p  % 

* c u l v e r t  con t ro l  ~ n l e t  * w e i r  submerg 0.00 * 
* Culv WS I n l e t  (ft) * 915.42 * w e i r M a x O e p t h ( f t  * 1 .41  ' 
* c u l v  ws o u t l e t  (ft * 911.69 * w e i r  Avg ~ e p t h  (ftj * 0.73 : * Culv Nm, Depth (ftj * 3.39 ' Weir Flow,Area (s ft) : 538.15 
* Culv c r t  oepth (ft) " 6.38 * Min E l  We1 r Flow qft) 918.91 * 
*****f*~***********,,,~,,*****11II******II**h***~*****~****,,******************* 

CROSS SECTION 

RIVER: 152WS9A (339) 
REACH: REACH 2 US: 1.117 

INPUT 
Descyipt ion:  Downstream of 3-10' x 7 '  box c u l v e r t s  which cross E l l i o t  Rd. 
S t a t i o n  E levat lon  oa ta  num= 32 

s t a  Elev s t a  Elev s t a  Elev s t a  E l e ~  Sta EleV 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9594.01 922.55 9621.27 922.43 9630.78 922.33 9671.5 921.92 9686.3 921.63 
9721.73 920.85 9741.83 920.17 9771.96 919.13 9797.35 917.96 9822.18 917.03 
9852.87 915.76 9872.41 915.06 9915.29 911.8 9955.75 909.27 9957.04 909.28 
9957.84 909.28 10000 909.0610001.33 909.05 10025.2 908.8510053.27 908.9 

10076.85 909.3610100.13 908.8910101.24 908.9510124.05 909.9410162.28 911.63 
10173.08 911.7310210.72 912.2610223.11 912.4210259.16 912.9210273.13 913.1 

10307.6 913.4210323.16 913.48 

Manning's n Values num= 3 
n Val s t a  s t a  n Val 

*Ih**?2?**tt*******t?***t%2*::1ii**I*L*h,c******** 

9594.01 ,042 9872.41 ,043 10307.6 ,042 

sank s t a :  Lef t  R igh t  Lengths: Le f t  channel ~i h t  c o e f f  con t r .  Expan. 
9872.41 10307.6 900 1077 $60 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  #PF 1 *U*******<f**h****h* ,<*,c **~:f***,I****i***,<r(,***,<***,~,,~*,c*~?~~~z*~:**~~*****~~~~**~<+<~~~~~~~*~**~~*~*******~~*'r~* 
* E.G. Elev (ft) * 913.21 ' Element * * Lef t  os 'c channel * R igh t  0s t 

* 0.33 * w t .  n-val .  * v e l  Head (ft) * 0.043 * 
* W.S.  Elev (ft) * 912.89 * Reach  en. (ft) * 900.00 * 1077.00 960.00 " * * 879.45 ,, * c r i t  w.s. (ft) * 911.62 *  low Area (sq ft) * * 879.45 * * ~ . ~ . s l o p e ( f t / f t )  *0.005291 * ~ r e a ( s  ft) 

* 4040.00 * Flow (C?S) 

I? 

* 4040.00 ,< * Q T o t a l  ( c ~ s )  * 355.76 97 

* TO w id th  (ft) * 355.76 * TOP w id th  (ft) " 4.59 * * ve? 
f 

T o t a l  (f t /s) * 4.59 " ~ v g .  v e l .  ( f t / s  * 4.04 * Hydr. oepth (ftj A 2.47 * * Max Chl Opth (ft) 
* conv. To ta l  (cfs) * 55540.5 conv. (cfs) * * 355.96 * A * 55540.5 * f 

* Length Wtd. (ft) * 1077.00 wet ted Per. (ft * 0.82 * 
*  in ch ~l (ft) * 908.85 " Shear ( lb/sq ft " 3.75 * * ~l pha * 1.00 * stream power ( l b / f t  s) * 24.70 * 1( 

* ~ r c t n  Loss tft) * 9.75 * Cum Volume (acre-ft) * 8 . 4 7 "  * * C & E LOSS ft) * 0.11 Cum SA (acres) .................................................................................................... 

Warning: The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). Th i s  may i n d i c a t e  t he  need fo r  
add i t i ona l  cross sect ions.  

Warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l ess  than 
0.7 o r  g rea ter  than 1.4. Th is  may i n d i c a t e  t he  need f o r  add i t i ona l  cross secfions. 

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

Th is  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sect ions 

CROSS SECTION 

RIVER: 1S2WS9A (139) 
REACH: REACH 2 RS: 0.913 

.. . 
~ e s c r i p t i o n :  
S t a t i o n   levat ti on Data num= 28 

s t a  Elev s t a  Elev Sta Elev s t a  Elev s t a  Elev ********.***** ****,,***** ............................................................. 

9589.14 918.41 9611.72 918.1 9631.55 917.93 9687.82 917.77 9697.88 917.76 
9763.91 917.78 9764.2 917.78 9766.17 917.73 9830.53 916.21 9840.01 915.69 
9896.86 911.37 9905.82 910.57 9924.32 906.48 9951.76 899.07 9956.21 897.93 
9998.12 898.24 10000 898.2510046.67 898.8910051.36 898.9410053.55 898.98 

10055.68 899.2110078.33 901.6810110.53 903.7810115.54 903.8310120.86 904.08 
10161.91 918.8510168.55 921.1410180.42 920.91 
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Manning's n Values num= 3 
s t a  n Val s t a  n Val Sta n V a l  

* * * * * * * * * * * * * t * l * * * t * * * , , * * * ~ t * t * * , < * " 8 * * * ~ * * * * * * ~ 9 <  

9589.14 ,042 9763.91 04310161.91 .042 

sank s ta :  Le f t  R igh t  Lengths: Le f t  channel R i  h t  c o e f f  cont r .  Expan. 
9763.9110161.91 870 876 $10 .1 .3 

CROSS SECTION OUTPUT ~ r o f i l e  #PF 1 
~t~*,c***l,<*****t*******~,***,I**,<**II***h**~****,<*,~*************~~**9~****~**9~**~~~************~*~*** 

* E.G. Elev (ft) * 903.35 * ~ l e m e n t  * Le f t  os ; channel : Right  0s : 
* v e l  Head (ft) * 1.47 * w t .  n-Val . 0.043 
* W.S. Elev (ft) * 901.88 *  each Len. (ft) * 870.00 : 876.00 : 810.00 : 
* c r i t  W.S. (ft) * 901.88 *  low Area (sq ft) 1 408.79 

1 408.79 : * E.G. s lope (ft/ft) "0.019144 * Area (s ft) 
* 

* 3980.00 * Flow (C?S) * 3980.00 * Q T o t a l  (cfs) 
* 

* 140.01 * TOP w id th  (ft) fi * 140.01 * & 

* TO w id th  (ft) 
ve? T o t a l  ( f t /s)  * 9.74 * Avg. ve l .  ( f t /s) * * 9.74 * * 

* 3.95 * Hydr. ~ e p t h  (ft) * 2.92 * * Max c h l  ~ p t h  (ft) 
* 

* 28765.4 * C O ~ V .  ( c ~ s )  ., * 28765.4 * * conv. To ta l  (cfs) 
* 

* 876.00 * wet ted Per. (ft) * 140.68 * * Length Wtd. (ft) 
* 

* 897.93 * shear ( lb/sq ft) ., * 3.47 * * Mi n ch  ~l (ft) 
* 

* 1.00 * stream power ( l b / f t  s) ; * 33.81 " " Alpha 
* 

* 9.80 * Cum Volume (acre-ft) * * 8.77 * * F r c t n  LOSS (ft) 
* 

* 0.10 * cum SA (acres) * 2.34 * * C & E LOSS (ft) 
* 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy equation cou ld  n o t  be balanced w i t h i n  t h e  s p e c i f i e d  number o f  i t e r a t i o n s .  The 
program se lec ted  t he  water surface t h a t  had t h e  l e a s t  amount of e r r o r  between computed and 
assumed values. 

warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s , l e s s  than 
0.7 o r  g rea ter  than 1.4. Th l s  may i n d ~ c a t e  t h e  need f o r  add l t l ona l  cross sec t ions .  

warning: The energy l o s s  was g rea te r  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

Th is  may i n d i c a t e  t he  need f o r  a d d i t i o n a l  cross sect ions.  
Warning: w r i n g  t h e  standard s tep  i t e r a t i o n s ,  when t h e  assumed wafer sur face  was,set equal t o  c r i t i c a l  

depth, t h e  ca l cu la ted  water surface came back below c r l t l c a l  depth. Th ls  l nd l ca tes  t h a t  t h e r e  
i s  

no t  a v a l i d  s u b c r i t i c a l  answer. The program defau l ted  t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: 152Ws9A (139) 
REACH: REACH 2 RS: 0.747 

INPUT 
Oescr ip t ion :  
s t a t i o n  ~l evat ion  Data num= 29 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
................................................................................. 

9546.69 909.89 9597.91 909.56 9599.47 909.55 9603.04 909.52 9660.37 909.09 
9685.49 908.92 9721.27 908.58 9773.07 907.87 9782.17 907.72 9802.95 907.35 
9843.07 906.66 9850.28 906.49 9866.52 907 9902.47 908.19 9920.65 902.15 
9955.28 890.79 9962.68 888.4 9973.73 884.91 9983.46 885.07 10000 885.37 

10016.95 885.68 10045.1 892.3710065.81 897.6810086.67 898.7810123.39 901.29 
10147.57 903.1610202.77 907.3310208.47 907.7510210.97 907.87 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

* * * * * * * * * * * * * l * * * * * * V f t * * * * * * * ~ * * t * * * * * ' i * * ~ * * ~ < * * *  

9546.69 ,042 9902.47 .04310065.81 .042 

Bank s t a :  Le f t  R igh t  Lengths: Le f t  channel R igh t  Coeff Contr .  Expan. 
9902.4710065.81 3940 3946 3940 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  #PF 1 
************ ******* **,, ***** **,,*** **** * *L** * * * * * * * * * , ,?< ,<* * * * * * * * *"<** * * * * * * * * * * *+%***9c** * * * * * * * * *+<*  

* E.G. Elev (ft) * 893.24 * Element * Le f t  0s * channel : Right  OB ' * 1.13 * w t .  n-val .  L " 0.043 + * v e l  Head (ft) 
* 892.11 * Reach Len. (ft) * W.S. E lev (ft) * 
* 890.71 *  low ~ r e a  (sq ft) L 463.74 * * c r i t  W.S. (ft) 

* 
* E.G. slope (ft/ft) *0.007303 * Area (s ft) A * 463.74 " 

* 3950.00 * Flow (C?s) t 

" 
* 3950.00 * * Q T o t a l  (cfs) 

.. 
92.78 * TOP w id th  (ft) .J * 92.78 * ; EL; wid th  Eft) 

A 

* 8.52 A V ! . , V ~ ~ .  (ft/~) * 8.52 * T o t a l  f t / s )  
* 7.20 ~y r Depth (ft) * 5.00 * * Max c h l  ~ p t h  (ft) 
* 46223.3 * conv. (cfs) * 46223.3 ' '* conv. To ta l  (cfs) 

* 
* wetted Per. (ft) * + 94.66 * Length wtd. (ft) 
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152WS9A139.rep * 
* 884.91 * shear ( lb/sq f t b  * 2.23 : f, Min ch ~l (ft) 

* 
* 1 . 0 0  * Stream Power (1 /ft 5) : * 19.02 V ' Alpha * cum volume (acre- f t )  * *< F r c t n  Loss (ft 

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

* * 
***,~*********l*+*,~*":*C*,,*****t*h***,,,<*******~c*******,,****************,<*********~~***~8*** 

CROSS SECTION 

RIVER: 1S2WS22 (120) Rs: 
REACH: REACH 1 

~ a n n i n g ' s  n Values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

* ~ * * * * Y * * ~ ~ * * ~ * * ~ U ~ * ~ * * I I * ~ ~ , , ~ L - * * * I I * * * V * * * * * * % * * *  

9583.13 .045 9903.63 .03810066.06 ,045 

sank s t a :  Lef t  R igh t  ~ e n g t h s :    eft channel R igh t  c o e f f  con t r .  Expan. 
9903.6310066.06 1540 1583 1480 .1 . 3  

$::::*::$:$:$*:y$:::**:::Z;:*:g:*;** *,,,-***** ****** *,<*+r*q ***** *,<,< *<ce<,<,<,<***?:,,***<t**,,*******%*9~~~*~f 

* E.G. Elev ft) Z * 1033.25 * Element * Lef t  0s : Channel : ~ i g h t  OB : 
* 0.57 * w t . n - v a l .  

& * Vel Head ( t) 0.038 
w.:. E lev (ft * 1032.68 * Reach Len. (ft) * * 115.10 * * 1540.00 * 1583.00 " 1480.00 : 

1032.68 *  low Area (sq ft) * c n t  w.s. (fti * 115.10 * * ~ . ~ . s l o p e ( f t / f t )  10.020773 " A r e a c s  ft) - 700.00 " Flow (c?s) 

h 

* * Q T o t a l  (cfs) * 700.00 * 
* 102.60 " ,' * TO w id th  (ft) 9: 102.60 TOP w id th  (ft) 6.08 * 

* Ve? To ta l  ( f t /s)  * 6.08 $: Av Vel . ( f t / s )  1.12 : * 
* Max ~ h l  0pth (ft) * 1.93 " Hy%. oepth (ft) * 4856.8 *. 
* conv. To ta l  (cfs) * 4856.8 * conv. (cfs) * 102.68 * * 
* Length Wtd. (ft) * 1582.16 * Wetted Per. (ft) u * 1 .45  * 
* Min ch ~l (ft) * 1030.75 iG Shear ( lb /sq  f tb  * 8.84 : 
* Alpha * 1 .00  * stream power (1 /ft 5) : 
9c ~ r c t n  LOSS. (ft) * 7 . 0 1  * cum volume (acre-ft) 1 .06  * 21.01 0 . 7 7  : 

0.14 * cum SA (acres) 1 .76  * 8.76 * :,$3,<:*$:5:*$f:! ,*,< ****** ***,I ********* ,?,, ........................................................... 

Warning: The energy equation could no t  be balanced w i t h i n  t he  spec i f ied  number o f  i t e r a t i o n s .  The 
program used c r i t i c a l  depth fo r  t he  water surface and cont inued on w i t h  t he  <a l cu la t i ons .  

Warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) 1s l e s s  than 
0 . 7  o r  g rea ter  than 1 .4 .  This  may i n d l c a t e  t h e  need f o r  add i t i ona l  cross sect ions.  

warning: The energy l o s s  was greater  than 1 . 0  ft (0.3 m). between t h e  cu r ren t  and previous cross Sect ion.  

Th is  may i n d i c a t e  t he  need fo r  add i t i ona l  cross sect ions.  
warning: During t he  standard s tep  i t e r a t i o n s ,  when t h e  assumed wafer sur face was,sef equal t o  c r i t i c a l  

depth, t he  ca lcu la ted  water surface came back below c n t l c a l  depth. Th ls  i n d ~ c a t e s  t h a t  t he re  
i s  

no t  a v a l i d  s u b c r i t i c a l  answer. The program defaul ted t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: lS2WS22 (120) 
REACH: REACH 1 RS: 0.836 

INPUT 
Descr ip t ion :  
s t a t i o n  E levat ion  oa ta  num= 72 

s t a  Elev Sta Elev Sta Elev s t a  Elev s t a  Elev 
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Manning's n  Values nun= 3 
s t a  n  Val s t a  n  Val s t a  n  v a l  *****-*** ***tt************ *********,,**,<****,<,?**** 

9488.86 .045 9915.72 .03810073.62 ,045 

sank s ta :  Le f t  R igh t  Lengths: Le f t  channel ~ i g h t  Coeff con t r .  Expan. 
9915.7210073.62 1250 1345 1230 .1 .3 

warnino: The v e l o c i t v  head has changed by more than 0.5 ft (0.15 m).   his may i n d i c a t e  t h e  need fo r  
add i t i ona l  cross sect ions.  

warning: The conveyance r a t l o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 
0.7 o r  g rea ter  than 1.4. This  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross secfions. 

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t i on .  

Th is  may i n d i c a t e  t h e  need fo r  a d d i t i o n a l  cross sec t ions .  

CROSS SECTION 

RIVER: 1S2WS22 (320) 
REACH: REACH 1 RS: 0.582 

TODI IT  ,.,., ". 
Descr ip t ion :  
s t a t i o n  E levat ion  Data num= 33 

s t a  s t a   lev s t a   lev s t a  Elev * * * . * . * * . * . * ~ ! : ~ * * * * * ~ ~ ~ I * I * * * , E ~ : ~ ~ ~ i c * * * * * ~ ~ * * * * * * * ~ * * * * * * ~ ~ * * * * ~ ~ ~ * * * * ~ * * ~ ~ * * * ~ ~ < *  
9584.89 1019.89 9604.74 1019.56 9623.54 1018.99 9631.01 1018.75 9666.37 1017.7 
9669.53 1017.6 9691.94 1017.86 9721.07 1018.29 9753 1017.84 9759.63 1017.74 
9827.13 1017.32 9827.35 1017.32 9829.75 1017.29 9895.08 1016.59 9901.26 1016.49 
9950.22 1014.15 9957.04 1013.86 9967.06 1013.37 9983.24 1012.48 9992 1011.94 
10000 1011.9210001.01 1011.9210006.11 1012.0410010.26 1012.1710011.74 1012.23 

10016.84 1012.4110043.17 1013.9510047.92 1014.2410075.81 1015.9910103.28 1017.07 
10122.97 1017.81 10165.2 1019.2110207.74 1020.19 

~ a n n i n g ' s  n  Values num= 3 
s t a  n V a l  s t a  n v a l  s t a  n  Val 

*********Y******** ,<******** i * ***** I * ********%****  

9584.89 ,045 9901.26 .03810103.28 ,045 

sank Sta: Le f t  R igh t  Coef f  Contr .  Expan. 
9901.2610103.28 .1 .3 

Page 25 



Warning: The energy equation could not  be balanced w i t h i n  the  spec i f i ed  number o f  i t e r a t i o n s .  The 
program u ~ e d  c r i t i c a l  depth f o r  t he  water surface and continued,on w i t h  the  ca lcu la t ions .  

warning: The v e l o c l t y  head has changed by more than 0.5 ft (0.15 m). Th ls  may l n d l c a t e  the  need for  
add i t i ona l  cross sect ions.  

warning: The energy l oss  was greater  than 1.0 ft (0.3 m). between the  cur rent  and previous cross sect ion.  

Th is  may i n d i c a t e  t he  need for  add i t i ona l  cross sect ions.  
warning: During the  standard step i t e r a t i o n s ,  when the  assumed water surface was se t  equal t o  c r i t i c a l  

depth, t he  ca lcu la ted water surface came back below c r l t l c a l  depth. This i nd i ca tes  t h a t  there  
i s  

no t  a  v a l i d  s u b c r i t i c a l  answer. The program defau l ted  t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: lS2WS22 (120) 
REACH: REACH 2 RS: 0.366 

INPUT 
Descr ip t ion :  
s t a t i o n   levat ti on oata num= 63 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
***** l t l , , * **** , , * **** t f ***** t*********** ,< ,<, , *~<+'************** , : *********%*9~9~********  

9301.77 1023.24 9346.84 1022 9371.36 1021.28 9413.06 1020.21 9447.61 1019.3 
9479.29 1018.59 9523.85 1017.82 9545.52 1017.67 9600.1 1017.88 9611.75 1017.96 
9676.35 1018.15 9677.98 1018.14 9688.77 1017.96 9744.21 1017.03 9752.59 1016.79 
9810.44 1014.49 9828.84 1013.62 9876.66 1011.4 9905.09 1010.28 9942.89 1009.04 
9967.51 1006.92 9972.4 1006.43 9980.79 1005.61 9990.16 1004.75 9995.45 1005.01 
10000 1005.22 10002.3 1005.3410007.89 1005.6310021.75 1006.4610062.82 1008.5 

10089.02 1008.8610118.03 1009.2510143.58 1009.610173.24 1010.0210206.91 1010.43 
10225.67 1010.56 10227.3 1010.5910229.21 1010.6310231.49 1010.6510234.14 1010.65 
10237.95 1010.6310278.75 1010.7910284.83 1010.6910287.69 1010.6510300.13 1010.39 
10303.78 1010.3110308.18 1010.2710308.77 1010.310321.27 1010.7210333.39 1011.17 
10342.18 1011.4810374.57 1012.0110384.24 1012.2310390.77 1012.3810409.59 1012.75 
10442.69 1013.14 10449.3 1013.2110455.12 1013.2910504.51 1013.9110558.97 1014.59 
10559.72 1014.610560.58 1014.6110614.93 1015.25 

Manning's n  values num= 3 
s t a  n  Val s t a  n  v a l  s t a  n  Val 

* * * * * * * . * * * , , * * * * * * * *11** *h1** * * * * * * *~~?~** *~<** * * * * * *~  

9301.77 .045 9942.89 ,03810062.82 ,045 

sank s ta :  Lef t  Right  Lengths: Le f t  channel ~i h t  c o e f f  cont r .  Expan. 
9942.8910062.82 1130 1124 1710 .1 .3 

$$$$$*:$$i:::*:y~:y:**:::~;:*::t*:*****,<**************,,*************************~,***<,******A9<* 

* E.G. Elev (ft) * 1009.97 * Element * Le f t  0s ' Channel * R i  h t  0s " 
* v e l  Head (ft) * 0.20 * w t .  n-Val. * 0.045 * 0.038 * 8.045 * 
* W . S .  Elev ft) * 1009.77 * Reach Len. (ft) * 1130.00 * 1124.00 * 1110.00 ' 
* c r i t  W.S. gft) I * Flow Area (sq ft) * 8.03 360.19 * 58.75 " 
* ~ . ~ . s l o p e ( f t / f t )  "0.002031 * ~ r e a ( s  ft) * 8.03 * 360.19 " 58.75 ' 
* Q To ta l  ( c ~ s )  * 1390.00 * Flow (C?S) * 6.08 * 1319.30 * 64.62 * 
* TO w id th  (ft) * 234.53 * Top Width (ft) * 22.13 * 119.93 * 92.47 ' 
* ve? To ta l  ( f t / s )  + 3.26 * Av . v e l .  (f t /s) * 0.76 * 3.66 * 1.10 * 
* Max c h l  ~ p t h  (ft) * 5.02 * Hy i r .  ~ e p t h  (ft) * 0.36 * 3.00 * 0.64 
* conv. To ta l  cfs) * 30839.5 * conv. (cfs) * 134.9 *29270.9 if 1433.7 
* Length Wtd. gft) * 1123.74 " Wetted Per. (ft) * 22.14 * 120.22 * 92.48 " 
* M i  n  ch ~l (ft) * 1004.75 " shear ( lb/sq ft b * 0.05 : 0.38 : 0.08 " 
* ~l pha * 1.21 * stream power (1 /ft S) * 0.03 1.39 0.09 ' 
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1~2ws9L339 . rep  
* ~ r c t n  LOSS (ft) 5.73 * cum volume (acre- f t )  * 0.13 * 14.51 * 1.83 * 
* c & E Loss (ft) * 0.07 * Cum sA (acres) * 0.29 * 3.31 * 2.28 * 
*,,,<*.A****** *********** ,<IIIIII * * * * * * * * * * * * * , , * * * * * * * * * * * * * % * * * * , < * * * * * * * * * * * * < < * * * * % * * * v < * * * * * * * * * * * * * 9 r  

warning: The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). Th i s  may i n d i c a t e  t h e  need f o r  
add i t i ona l  cross sec t ions .  

Warning: The conveyance r a t l o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 
0.7 o r  g rea ter  than 1.4. Th i s  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross secfions. 

warning: The energy l o s s  was g rea te r  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

Th i s  may i n d i c a t e  t h e  need fo r  a d d i t i o n a l  cross sect ions.  

CROSS SECTION 

RIVER: 1S2WS22 (120) 
REACH: REACH 2 RS: 0.154 

INPUT 

Manning's n Values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

t . * * * * * * * * * * * *b** * * *%*** * * * * t * * *9?*** *%*** * * * * * * *  

9463.96 ,045 9928.9 .03810078.72 ,045 

sank s t a :  L e f t  R igh t  coeff con t r .  Expan. 
9928.910078.72 .1 .3 

ineffective  low num= 1 
s t a  L s t a  R Elev Permanent 

10224.1410631.56 1006 F 

Warning: Div ided f low computed fo r  t h i s  cross-sect ion.  
warning: The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). Th i s  may i n d i c a t e  t h e  need f o r  

add i t i ona l  cross sec t ions .  
warning: The energy l o s s  was greater  than 1 , O  ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

Th is  may i n d i c a t e  t h e  need fo r  a d d i t i o n a l  cross sect ions.  
Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  l o c a t i o n .  The c r i t i c a l  depth w i t h  t h e  lowest ,  
valid. water . -, ~ 

surface was used 
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R i v e r :  ls2WS27 (116) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

' Reach  * ~ i v e r s t a .  * n l  * n 2  * n 3  * 
4~*ht****~**ht*~lst*h<;*.t***3f***<,*~***<<~******~~,?**+<~***V,*,r******* 

*REACH 1 * 0 . 5 5 0  * ,045" .038*  .045* 
'REACH 1 * 0 . 3 6 7  * .045*  .038* .045" 
"REACH 1 " 0 . 1 5 2  Y ,045" .038* .045' 
............................................................................... 

R i v e r : l s Z W S g A  (139) 
********** i********t t t t*** l **h***** , , **** , :~**~, , , * ,~, ' * ,~****** ,r* ,<~8** ,?**  

" R e a c h  * ~ i v e r s t a .  " n l  * n 2  " n 3  " 
*REACH 1 
*REACH 1 
"REACH 1 
*REACH 1 
"REACH 1 
"REACH 1 
"REACH 1 
"REACH 1 
"REACH 1 
"REACH 2 
"REACH 2 
"REACH 2 
"REACH 2 
"REACH 2 
"REACH 2 
"REACH 2 
"REACH 2 
*REACH 2 
*REACH 2 
:REACH 2 
"REACH 2 
*REACH 2 
*REACH 2 
'REACH 2 
"REACH 2 
b * * t l * * * l * * * * l * *  

* f * * + * * * * * t * * t * * * * * * ~ , * * * * * * ~ ~ * * * * , , * ~ , , , * 9 < * , , * * * * * * * , , * * , < , < * * * ~ , < * * * * , < * * * * * * * * + < * * * ~ ~ ~ ~ * ? < ~ *  

SUMMARY OF REACH LENGTHS 

R i v e r :  1S2WS27 (116) 
******l*****+h****t****1***,<*~**, ,*t*******,~****~**, ,***********~~**** 

R e a c h  * ~ i v e r  S t a .  * L e f t  * c h a n n e l  * R i g h t  * 
?,*****t***+**,'~~b**********,,**,,**-*~~h****,,********~*********"***** 

"REACH 1 * 0 . 5 5 0  * 940% 964*  940" 
*REACH 1 " 0 . 3 6 7  + 1 0 9 0 *  1138" 1 1 3 0 *  
*REACH 1 ' 0.152  * * * * 
* fd *h * f * * * t * f * * l * , , * *~ I * * , ~ * i i dd~ ,%, , * * * . * * , , * * , ~ , , , c * * * * * * , < * * * *~ r~~* * * , , * * * * * * *  

*  each * R i v e r  S t a .  " 
............................. 

L e f t  * c h a n n e l  * ~ i g h t  " 
: t * * * W * * * * * * l * * * * * * h + V t * * * * * * * * *  

"REACH 1 
"REACH 1 
"REACH 1 
"REACH 1 
"REACH 1 
*REACH 1 
"REACH 1 
*REACH 1 
"REACH 1 
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1 ~ 2 ~ ~ 9 ~ 1 3 9 .  r e p  
"REACH 2 4.055 910* 915' 9106 
"REACH 2 " 3.881 * 1735* 1931" 1785" 
^REACH 2 * 3.516 * I O O O *  1069" 1000' 
"REACH 2 * 3.313 * 1200" 1313" 1300* 
*REACH 2 * 3.065 * 16201 1657" 1715' 
*REACH 2 * 2.751 * 1350f 1282" 1070* 
"REACH 2 * 2.508 * 1430* 1553* 1600* 
*REACH 2 * 2.214 i) 1370" 1345" 1310* 
*RE&CH 2 " 1.959 * 1260* 1235* 1190* 
:REACH 2 1.725 * 1710" 1889* 1800* 
>REACH 2 * 1.367 1060" 1015" 960% 
'REACH 2 * 1.157 * 200" 214* 200* 

* 1.149 'Cu lve r t  * *REACH 2 * * 
"REACH 2 * 1.117 (i 900" 1077" 960* 
'REACH 2 * 0.913 * 870* 876* 810f 
"REACH 2 * 0.747 * 3940% 3946* 3940* 
*,~***f?~***l*,<*1*~h**~*****t,ii*,i*****l***,<*,<**~~~*~<*~~******~*~~~~* 

'REACH 1 
"REACH 1 
"REACH 1 x. , 
"REACH 2 * i 
"REACH 2 * I 

*,,**t********+***i 

~ i v e r :  1S2WS22 (320) ***t****************,I*******%** * d d * * * * , I n , < * ~ ~ * , ~ , ~ * * * * * * * * * * * * * * * ~ ~ * ~ ~ ~ *  

Reach * R i v e r  s t a .  ' L e f t  * channel * R i g h t  * 
r*r,.*..*b**,,***th**l*****f*t*******tll************%************* 

* 1.136 s 1540" 1583" 1480* 
* 0.836 * 1250" 1345: 1230" 
" 0.582 " * 

0.366 * 113OX 1124" 1110- 
0.154 * * * 

....................................................... 

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
R i v e r :  152w527 (116) 

........ ~. 
Reach * c o n t r .  * Expan. * 

*REACH 1 * 0.550 ' .1* .3" 
"REACH 1 * 0.367 . lY .3* 
*REACH 1 * 0.152 " .1" .3* 
*r*****t***********,'*******1*'****lili**%***~******%******% 

R i v e r :  1S2WS9A (339) 
,*$c * i . * * l l * , , * * * i * * * ~ ~ * , ' * * t t ? ~ * * i * ~ * * I ~ * ~ i : * i i * * * * ~ * * 9 ~ * * * * ~ ~ * *  

, e * * * ~ 8 * * * . * * * + ? , , ~ * * * * * * * * * C C * * * * * ~ ~ * * * ~ ~ Y i ~ ~ , : * , , * * * ~ ~ * * * * * *  

e each * Cont r .  * Expan. * :**** ****** * :,**:%r*::$i******i(i(I*i,**,?***k~******* 
*REACH 1 " 1.136 * .1" .3* * 0.836 * 1% .3* 
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1 s Z W S 9 ~ ~ 1 3 9 .  rep 
'REACH 1 * 0.582 " .I" 3 1  
"REACH 2 * 0.366 * .I" . 3 *  
*REACH 2 * 0.154 * .1' . 3 *  
*t,<****************h**II*****)Y*t***h*t,,***<<**<,****",** 
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MODEL: 1S2WS9B (5401 
REACH: 1S2WS9B (540) 



HEC-RA~ Version 3.1 November 2002 - - 

U . S .  ~ r m y  corp o f  Engineers 
Hydrologic Engineering center 

609 second s t r e e t ,  s u i t e  D 
Davis, c a l i f o r m a  95616-4687 

(916) 756-1104 

X X x x K m  XXXX 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  
E c c c K X X X X X  X X X X X X X X  XX000( 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)OO( xmx X X X  X X X X X X  

PROIECT DATA 
Pro jec t  T i t l e :  1S2WS9B (340) . 
p ro lec t  F i l e  : ls2ws9~-140.pri 
Run Date and Time: 12/13/2004 3:13:29 PM 

p ro jec t  i n  Engl ish u n i t s  

Pro jec t  Descr ipt ion:  
Waterman Wash FDS 
Prepared by: 
Engineering and Environmental consultants, 
I n c .  
3003 N. Central Avenue, Su i te  600 
phoenix, Arizona 85012 
Phone: 
602-248-7702 FAX: 602-248-7851 ~~ -~ ~ 

For: 
~ l o o d  con t ro l  D i s t r i c t  of Maricopa 
County 
waterman wash - cont rac t  # 2002C024 a Topographic Mapping Source: 

Stewart ~eo techno lo  y Dec. 2000 
10' contour In terva? 
Discharge informat ion 
obtained from hydrology repor t  
study ~ i m i  t s :  
waterman wash 
F ina l  Model Run 
Date: l u l y  2004 
Model : lS2WS9B (140) 
Reaches : lS2WS9B (140) 

PLAN DATA 

Plan T i t l e :  1S2WS9B (140) 
Plan F i l e  : q:\303002 Waterman wash\H~C-Ws\completed ~ o d e l s \ ~ r i n t a b l e  ~ e r ~ i o n \ l S Z ~ S 9 8  
(J40)\lS2WS9B-34o.po2 

Geometry T i t l e :  1S2WS9B (140) 
Geometry F i l e  : q:\303002 waterman wash\~Ec-FcAs\completed Models\Printable version\ls2WS9B 

(340)\1S2WS9834O.g01 

Flow T i t l e  : 1s2WS98 (140) 
 low F i l e  : q:\303002 waterman Wash\HEC-RAS\Completed Models\Printable Version\ls2WS9B 

(140)\1S2WS9B~140.f01 

p lan summary Informat ion:  
Number o f :  cross Sections = 8 M u l i t p l e  openings = 0 

cu lve r t s  = 1 I n l i n e  s t ruc tures = 0 
sridges = o Latera l  s t ruc tures = 0 

computational ~n fo rmat ion  
water surface ca lcu la t i on  to lerance = 0.01 
c r i t i c a l  deoth calculaton tolerance = 0.01 
Maximum number o f  i n t e r a t i o n s  = 20 
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1~2ws9~-140.rep 
~aximum a i r re rence  to le rance = 0.3 
 low to le rance fac tor  = 0.001 

computation op t ions  
c r i t i c a l  depth computed o n l y  where necessary 
conveyance c a l c u l a t i o n  Method: A t  breaks i n  n values o n l y  
F r i c t i o n  , s l o  e Method: nverage conve ance 
computat~ona? Flow Regime: s u b c r l t i c a l  Fyow 

Encroachment Data 
Equal conveyance = T r u e  
  eft o f f s e t  - - 0 
R igh t  Of fset  = 0 

R iver  = 1S2WS9B (340) Reach = REACH 1 
RS p r o f i l e  Method va lue1 Value2 
1.702 P F 2  1 9990 10010 
1.448 PF 2 1 9975 10025 
1.405 PF 2 1 9970 10035 
1.381 PF 2 1 9975 10030 
1.365 PF 2 1 9975 10015 
1.333 PF 2 1 9975 10025 
1.178 PF 2 1 9990 10010 
0.914 P F Z  1 9975 10025 
0.716 PF 2 1 9980 10025 

,,*****,<*,<t****,,******Ii,***~r***ii,~***,,********,<,<*************+<**~,*9,********~***~,** 

FLOW DATA 

 low T i t l e :  1s2Ws9B (140) 
Flow F i l e  : q:\303002 Waterman Wash\HEC-RAs\Completed Models\Printable version\ls2Ws9B 
(14O)\lS2WS9B-140.f01 

Flow Data (cfs) 
*, ,********f**********i i**~:**?~****,<*****,<*,<****,~***9<****~,* , ,~9r** 

Boundary cond i t ions  
*h**+t**********.l*,<~,~~,<,,***,<****~,******~~?r**~~***,r*,<********+<***~<********-***~<**~~***,<*******,<~<********~*** 

* River  Reach p r o f i  1 e t upstream Downstream * 
*********,,***,<**Y******,111****i~******li*******,<*,<**,<**********************,t*~<**,,******,<~e**************~~9~** 

*- ls2WS9B (340) REACH 1 PF 1 * Normal s = 0.0091 Normal s = 0.0091 " 
*t**l*tt*****t***h*i*t***tI****,<**-**,<**********************,,*******~**,,********************,t**,~****9~***%~ 

, , * * , , * * * * * * * * * * * * * * * * * * * * * * * * * * * * h * l * * * * * ~ ~ * * * ? , * , < * * * * * , < * * * , e , < * * * * * * * * * * * , < , < * * * *  

GEOMETRY DATA 

Geometry T i t l e :  l s 2 w s 9 ~  (140) 
Geometry F i l e  : q:\303002 Waterman wash\~~C-RAS\Completed Models\Pr intable Version\ls2Ws9B 
(140)\1s2W~9B~140.g01 

CROSS SECTION 

RIVER: 1S2WS9B (340) 
REACH: REACH 1 RS: 1.702 

INPUT 
Descr io t ion :  L i m i t  o f  sudv. 
s t a t i o h   levat ti on Data ' num= 40 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
* * * * , , * * * Y * * * * * * * * * l * * * i * h h h h * ~ * , < * * * * C t * * * l * * * * * ~ ~ * * * * * * * * * * * * * * * * * * ~ * ~ * * * ~ * * * * * * * *  

9653.72 952.54 9666.36 952.59 9694.72 952.72 9745.4 952.77 9747.84 952.77 
9749.21 952.77 9800.96 952.62 9832.06 952.45 9854.09 952.34 9893.44 952.09 
9903.57 952.02 9907.62 951.46 9909.07 951.35 9911.27 951.15 9958.55 948.6 
9965.06 947.63 9968.96 946.93 9974.55 945.86 9983.65 944.06 9992.01 942.29 

10000 942.610005.64 942.8410005.82 942.85 10005.9 942.8410008.86 942.63 

Page 2 



1~2ws98-140.rep 
10015.5 942.1510016.02 942.1110024.82 942.9310027.67 943.17 10040.2 945.74 
10078.25 951.9210106.87 952.1610140.69 952.4210190.34 952.8310203.13 952.92 
10241.08 953.2210265.57 953.4210273.82 953.4910328.01 953.94 10357.3 954.2 

Manning's n Values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

................................................. 

9653.72 .0519903.57 .05410078.25 .051 

Bank Sta: Lef t  ~ i g h t  Lengths: Left  channel Right Coeff Contr. Expan 
9903.5710078.25 1240 1341 960 .1 .3 

* E.G. EleV (ft) * 944.66 * ~ l e m e n t  * 0.054 * Lef t  0s : channel : Right OB z 
0.25 * w t . n - v a l .  * Vel Head (ft) 

* W.S. Elev (ft) * 944.42 * Reach Len. (ft) f 80.35 * 9 1240.00 : 1341.00 * 960.00 5 
* 943.85 *  low Area (sq ft) * c r i t  W.S. (ft) * * 80.35 : a E.G. slope (ft/ft) :0.011822 * Area (s ft) 

A 

tr * 320.00 * * Q Tota l  (cfs) 320.00 " Flow (CTS) * * 51.88 * f 

* TO Width (ft) 51.88 * TOP width (ft) * * 3.98 * * ve? ~ o t a l  (ft/s) * 3.98 * ~ v g .  ve l .  (ft/s) * * 1.55 : - 
* Max c h l  ~ p t h  (ft) * 2.31 * Hydr. ~ e p t h  (ft) t * 2943.1 * 
* conv. Tota l  (cfs) * 2943.1 " Conv. (cfs) * * 52.32 * * 
* Length Wtd. (ft) * 1341.00 * wetted Per. (ft) * * 1.13 * * 
* Min ch ~l (ft) * 942.11 * Shear ( lb/sq ft) 4.51 ; * 
* ~ l p h a  1.00 * stream power ( l b / f t  s) : 2.11 * 21.91 * d 

* ~ r c t n  LOSS (ft) * 13.78 f cum volume (acre-ft) * 
0.02 * cum sA (acres) 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the current and previous cross sect ion.  

This may i n d i c a t e  the need for  add i t iona l  cross sections. 

CROSS SECTION 

@ INPUT, , 

Descr lpt lon:  
S ta t i on  Elevat ion Data num= 24 

 lev ~1 ev s t a  Elev s t a  Elev s t a  Elev *t***;~:l**********~*:Z:***-*-** *************%************,'**********<<******** 
9736.94 934.529761.97 934.76 9780.75 934.979842.66 935.499843.77 935.5 
9844.11 935.5 9906.8 935.3 9915.24 935.21 9924.89 934.01 9940.16 932.58 
9975.47 929.66 9992.43 927.63 10000 928.1210002.13 928.2810008.82 928.76 
10024.3 930.0310086.15 935.6610117.31 936.3310142.79 936.8910171.78 937.52 
10199.43 938.1210223.74 938.6910256.07 939.2110292.84 939.75 

Manning's n values num= 3 
s t a  n Val s t a  n v a l  s t a  n Val 

........................................... 

9736.94 .0519915.24 .05410086.15 ,051 - ~ 

Bank s ta :  Lef t  Right Lengths: Left Channel ~i h t  coe f f  cont r .  Expan. 
9915.2410086.15 220 224 $20 .1 .3 
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ls2~59B-340.re 
warning: The conveyance r a t i o  (upstream conveyance d i v i ded  Ly downstream conveyance) i s  l ess  than 

0.7 o r  g rea ter  than 1.4. This  may i n d i c a t e  t he  need fo r  add i t i ona l  cross sect ions.  

CROSS SECTION a 
RIVER: 1S2WS9B (140) 
REACH: REACH 1 RS: 1.405 

INPUT 
Descr ip t ion :  Upstream of 2-48" CMP's which cross E l l i o t  Road. 
S ta t i on   levat ti on Data num= 11 

Sta Elev S ta  Elev Sta Elev s t a  Elev s t a  Elev 
.................................................................................. 

Manning's n values num= 3 
s t a  n v a l  s t a  n Val s t a  n v a l  

******h************~,,I*II******tt***t**t******** 

9914.41 ,051 9934.96 .05410107.05 ,051 

Bank Sta: Lef t  R igh t  Lengths: L e f t  channel R i  h t  Coef f  con t r .  Expan. 
9934.9610107.05 200 211 900 .1 .3 

~ B 2 2 ~ 2 ~ ~ i ~ t ! ~ t ! i ~ ~ i I r ~ , P ~ ~ ~ ~ ~ ~ ~ , P , F ~ ~ ~ * * ~ n * a * * r ~ a a a * n a a * ~ a * ~ a * * ~ a n * a n r a * a * a * a r * * * * * n * * * * * * * * * n * * * r *  

* E.G. Elev (ft) " 930.32 * Element " L e f t  0s * channel * R igh t  0s * 
* Vel Head (ft) * 0.07 * W t . n - V a l .  * 0.054 * 
* W.S. E lev (ft) * 930.26 " Reach  en. (ft) * 200.00 * 211.00 * 200.00 " 
* c r i t  w.5. (ft) * 927.52 *  low Area (sq ft) * * 317.59 * 
* E.G. Slope (ft/ft) C- * 317.59 * * 
* Q To ta l  (cfs) * 660.00 * * 
' TO w id th  (ft) d * 109.35 * 
* veY To ta l  (ft/s) 

* 
* * 2.08 * 

* Max chi ~ p t h  (ft) * * 2.90 : * 
* conv. To ta l  (cfs) A " 17713.3 * 
* Length wtd. (ft) * 211.00 * wetted per .  (ft) * * 110.06 * 
* Min ch ~l (ft) * 924.34 * shear ( lb/sq ft) * * 0.25 * * 
" n lpha " 1.00 * stream power ( l b / f t  s) : * 0.52 * 
* F rc tn  LOSS (ft) * cum volume (acre- f t )  * 2.11 * 17.99 " 
* C & E Loss (ft) * * cum SA (acres) 0.78 * 5.72 * 
* * , , Y V t t * ~ + , t * , : * * l , , , , * h , , * * * * * , ~ * * * * ~ < * , ~ , ~ * * * * * * * ~ ~ 9 , * * 9 c * * * * * * ~ ~ , * * * * * , ~ * * * , < , < * * * * , ' * * * * * ~ , * * * * * ~ ~ * * * ~ ~ * * * * ~ < * ~ t , c  

CULVERT 

RIVER: 1S2WS9B (140) 
REACH: REACH 1 RS: 1.381 

INPUT 
Descr io t ion :  2 - 48" CMP's 
s t r u c t b r e  9 
crosses E l l i o t  Road 
Distance from Upstream XS = - 75 
Deck/~oadway w id th  - - 28 
w e i r  coe f f i c i en t  - 2.6 
Upstream Deck/Roadway coordinates 

num= 3 
s t a  Hi  cord LO co rd  s t a  Hi  co rd  Lo cord s t a  Hi  cord  Lo cord  ......................................................................... 
9950 928.52 10000 928.73 10055 929.1 

UDstream Bridae cross sec t i on  Data 
s t a t i o n  ~ l e v a f i o n  Data num= 11 

s t a  Elev S ta  Elev Sta Elev s t a  Elev s t a  Elev 
..................................................................................... 

9914.41 933.64 9934.96 933.33 9992.41 924.53 9993.38 924.34 9994.57 924.41 
10000 924.8310008.76 925.5110020.94 926.8810075.25 931.110079.03 931.32 

10107.05 933.03 

Manning's n values num= 3 
s t a  n v a l  S ta  n v a l  s t a  n Val ................................................ 

9914.41 ,0519934.96 .05410107.05 .051 

Bank s t a :  Lef t  R igh t  Coef f  con t r .  Expan. 
9934.9610107.05 .1 . 3  
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Downstream Deck/Roadway coordinates 
num= 3 
s t a  Hi cord LO cord s t a  Hi cord  Lo cord Sta Hi cord Lo cord 

***h",****+******+l*****,<***,,***~******,~t~***~~,~**~***~~********~***~<**** 

9950 928 10000 928 10055 928.58 

Downstream sr idge cross sect ion Data 
17  

s t a  Elev s t a  € lev  

9920.17 929.62 9951.68 929.31 9961.2 927.67 9963.18 927.24 9967.49 926.45 
9976.92 924.71 9980 924.38 9995 921.27 10005 920.74 10020 926.92 

10034.46 926.2310040.59 927.1910044.72 927.7410047.46 928.0410049.34 928.25 
10055.17 929.52 10099.9 930.24 

Manning's n values num= 3 
s t a  n  Val s t a  n  Val s t a  n  Val 

.......................................... 

9920.17 ,051 9951.68 .05410055.17 ,051 

sank s ta :  Lef t  Right coe f f  cont r .  Expan. 
9951.6810055.17 .1 . 3  

upstream Embankment s ide s l o  e  ? 
- - 0 ho r i z .  t o  1 .0  v e r t i c a l  

Downstream Embankment s ide s  ope 
- - 0 ho r i z .  t o  1 .0  v e r t i c a l  

~ax imu?  al lowable submer ence for  weir  f l o w  = .95 7 Elevation a t  whlch wel r  low beglns - - 
Ener y  head used i n  sp i l lway design - - 
spilqway hei  h t  used l n  deslgn 

- z - 
weir  c r e s t  s  ape = sroad crested 

Number of cu l ve r t s  = 1 

c u l v e r t  Name shape Rise span 
c u l v e r t  # 1  c i r c u l a r  4 
FHWA char t  # 2 - Corrugated Metal p ipe c u l v e r t  
FHWA scale # 1 - Headwall 
so lu t i on  C r i t e r i a  = Highest U.S. EG 
Culver t  Upstrm D i s t  Length TOP n  Bottom n  Depth Blocked Entrance Loss Coef 

70 40 ,024 ,024 1.25 .5 
Number o f  Barrels = 2 
upstream Elevat ion = 921.06 
cen te r l i ne  s ta t i ons  

s ta .  s ta .  
9996.5 10003.5 . 

Downstream Elevation = 920.5 
cen te r l i ne  s ta t ions 

s ta .  sta.  
9996.5 10003.5 

CROSS SECTION 

RIVER: 1S2WS9B (340) 
REACH: REACH 1 RS: 1.365 

INPUT 
Descr ipt ion:  Downstream of 2-48" CMP'S which cross E l l i o t  Road 
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E x i t  LOSS 
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1s2Ws9s-340.rep 
s t a t i o n  E levat ion  Data num= 17 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
....................................................................................... 

9920.17 929.62 9951.68 929.31 9961.2 927.67 9963.18 927.24 9967.49 926.45 
9976.92 924.71 9980 924.38 9995 921.27 10005 920.74 10020 926.92 
10034.46 926.2310040.59 927.1910044.72 927.7410047.46 928.0410049.34 928.25 
10055.17 929.52 10099.9 930.24 

Manning's n values num= 3 
s t a  n v a l  s t a  n v a l  s t a  n Val 

* h * * * * * * * h * * * * t * * t v , < * * * * * * * * * * h b * * * * * + ' * * *  

9920.17 .0519951.68 .05410055.17 .051 

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and previous cross 

Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sec t ions .  

CROSS SECTION 

RIVER: 1S2WS9B (340) 
REACH: REACH 1 RS: 1.333 

INPUT 
Descr ip t ion :  
s t a t i o n  E levat ion  Data 

s t a  Elev s t a  
h * + * * * * * , < t , < * * t t * * * t * ? r * V V d  

num= 33 
Elev s t a  .**************** Elev s t a  

* * * I Y l * * * * * * * * * *  

929.1 9718.19 
926.38 9833.09 
922.61 9905.93 
923.8 9993.99 
924.6910059.15 
930.2710117.67 
932.44 

Elev s t a  
* * t * * + * ^ C I * * * * * i  

929.11 9719.22 
925.71 9838.49 
924.59 9914.21 
920.43 10000 
928.1110064.67 
931.1910142.73 

Manning's n Values num= 3 
s t a  n Val s t a  n Val s t a  n v a l  ............................................ 

sank s t a :  Le f t  R igh t  Lengths: L e f t  Channel R i  h t  Coef f  con t r .  Expan. 
9931.9210073.78 840 820 ZOO .1 .3 

r n e f f e c t i v e   low num= 1 
s t a  L s t a  R Elev Permanent 

9691.71 9931.92 930 F 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ft) * 924.77 * Element * Lef t  oe : Channel : ~ i g h t  OB : 
* v e l  Head (ft) * 0.22 * W t .  n-Val. 0.054 
* W.S. Elev (ft) * 924.55 *  each   en. (ft) * 840.00 ' 820.00 * 800.00 * 
* C r i t  W.S. (ft) * 923.15 *  low nrea (sq ft) h " 181.66 * 
* E.G. s lope (ft/ft) ',0.005860 * ~ r e a  (s ft) * 183.01 * 181.66 * * 

Q T o t a l  (cfs) * 690.00 * Flow (c?s) * * 690.00 * * 
* TO w id th  (ft) * 142.24 * Top w id th  ft) * 67.78 : 74.46 * 
* veY To ta l  ( f t / s )  * 3.80 * Avg. ve l .  i f t / s )  * 3.80 * * 

Page 6 
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1 . s 2 ~ ~ 9 ~ - ~ 4 0 . r e p  * 
5.37 * ~ y d r .  ~ e p t h  (ft) * 2.44 2 * Max c h l  Dpth (ft) 

* 
* 9013.6 * conv. (cfs) 9 * 9013.6 * conv. Total  cfs) " ' ~ 9 t h  Wtd. tft) 

3 

* 820.00 ' wetted Per. (ft) %t * 75.03 * %? 

* 920.37 * shear ( lb/sq ft) % * 0.89 * * Mln Ch E l  (ft) 
* 

* 1.00 * Stream Power ( l b / f t  s) : * 3.36 : * Alpha 
* 

* 6.44 * cum volume (acre-ft) % 1.76 * 16.32 * F rc tn  LOSS (ft) 
* 

* 0.03 * cum SA (acres) 0.65 * 5.11 * " C & E LOSS (ft) 
* 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

warning: ~ i v i d e d  f l o w  computed f o r  t h i s  cross-section. 
Warning: The energy loss  was greater than 1 .0  ft (0.3 m). between the current and previous cross sect ion.  

This may i n d i c a t e  the need f o r  add i t iona l  cross sections. 
Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  l oca t ion .  The c r i t i c a l  depth w i t h  the  lowest, 
v a l i d ,  water 

surface was used. 

CROSS SECTION 

RIVER: 152WS9B (340) 
REACH: REACH 1 RS: 1.178 

TNPIIT - .  
Descr ipt ion:  
s t a t i o n  Elevat ion ~ a t a  num= 34 

s t a  Elev s t a  Elev s t a  Elev El ev s t a  Elev ***l*,,**t****~***ll***~*******t*******IIII*******~*****::~*****~~*********~~*****~ 
9616.46 924.32 9634.15 924.38 9645.26 924.42 9693.69 924.21 9695.82 924.2 
9707.81 924.09 9746.39 923.73 9753.23 923.66 9796.95 923.21 9812.77 923.11 
9847.52 922.81 9872.32 922.67 9898.08 922.48 9927.12 922.25 9969.85 922.02 

9981 917.14 9989.9 913.35 9998.84 913.35 10000 913.3410005.72 913.33 
10022.79 918.7410036.07 922.2110067.11 922.710099.22 923.2510142.18 923.57 
10149.22 923.6510191.97 924.2410199.22 924.3110241.77 924.8410249.22 924.93 
10291.56 925.2510299.22 925.2810341.35 925.4610349.22 925.51 

Manning's n values num= 3 
s t a  n Val s t a  **ii **<ch****h****e?:$e*,f***++ n Val n v a l  

sank sta:  Lef t  Right Lengths: L e f t  Channel Right Coeff  Contr. Expan. 
9969.8510036.07 1300 1393 1385 .1 .3 

:;2::*:$$:;2;T$:::::**5::2j::*::t*:**;********* ****,< ********,r****************,<*****************,c 

* E.G. EleV (ft) * 918.30 " ~ l e m e n t  I * Left  OB : channel * Right OB * 
* 0.54 * w t .  n-Val. 0.054 * * v e l  ~ e a d  (ft) 

* W.S. Elev (ft) * 917.75 *  each Len. (ft) * 1300.00 2 1393.00 2 1385.00 
* C r i r  W.S. (ft) * 916.64 *  low ~ r e a  (sq ft) t 123.43 
* ~ . ~ . s l o p e ( f t / f t )  "0.010861 * A r e a ( s  ft) f * 123.43 * 

* 730.00 * Flow (Gas) 
* 

<' 730.00 * * Q Tota l  ( c ~ s )  
* 

* 40.08 * TOP Width (ft) * 40.08 : * TO Wldth (ft) 
* 

* 5.91 AV!. ,Vel . (ft/s) * 5.91 * Ve? Tota l  (ft /s) 
* 

* 4.42 HY r ~ e p t h  (ft) A * 3.08 2 * Max Chl Dpth (ft) 
* 

* 7004.8 * conv. (cfs) * * 7004.8 * Conv. Total  (cfs) d 
41.67 " * 1393.00 * wetted Per. (ft) * Length Wtd. (ft) * 913.33 * shear (1 b/sq ft) * * 2.01 " * Min ch ~l (ft) 

* 
* 1.00 * stream Power ( l b / f t  5) * 11.88 * * Alpha 

* 
* 10.97 Cum Volume (acre-ft) % " 13.45 * * Frc tn  Loss (ft) 

* 
* 0.04 * cum SA (acres) * 4.03 * * C & E LOSS (ft) 

* 
* * * * * * * * f * * * * * * * * t * * * * f * * V V V * * * ~ * * * t f f * * * * ~ ~ * * * * * * * * * ~ * * * * ~ * * ~ * ~ * * * * ~ ~ * * * * ~ ~ * * * * ~ ~ * * * * * ~ * * * * * ~ *  

Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may ind ica te  the need f o r  add i t iona l  cross sect ions.  

Warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and prevlous cross sect ion.  

This may ind ica te  the need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 1S2WS9B (340) 
REACH: REACH 1 RS: 0.914 

INPUT 
Descr ipt ion:  
s t a t i o n   levat ti on Data num= 33 

s t a  Elev s t a  Elev s t a  Elev Sta EleV s t a  Elev a Page 7 



Manning's n Values num= 3 
s t a  n Val s t a  n Val s t a  n va l  

.................................................. 

9517.02 ,051 9909.56 .05410109.43 .051 

sank s t a :  Left R igh t  Lengths: Le f t  channel R igh t  Coef f  Contr. Expan. 
9909.5610109.43 1030 1045 1035 .1 .3 

:!222*2~$~:2!*2!Iz!I**z::~ii:,<f!:*:**,,*****,','*************,?***,,**********,,****,r**************** 
" E.G. Elev (ft) 
* v e l  Head (ft) 
* W.S. E lev (ft) 
* c r i t  W.S. (ft) 
* E.G. s lope (ft/ft) 
* Q To ta l  (cfs) * TO w id th  ft) 
* ve? ~ o t a l  Eft/s) 
* Max Chl Dpth (ft) 
* conv. ~ o t a l  (cfs) 
* Length Wtd. (ft) 
* Min ch E l  (ft) 
* Alpha 
* F rc tn  Loss (ft) ' C & E LOSS (ft) 
...................... 

* Element 
* w t .  n-val . 
* Reach Len. (ft) 
*  low Area (sq ft) 

* Avi'. Depth (ft) * HY P 
* conv. (cfs) 
* wetted Per. (ft) 
* shear (lb/sq ft * stream power (1 b /ft s) 
f cum volume (acre-ft) * cum SA (acres) 

i *h***t l**** , ' f t********(*U 

* Lef t  06 : channel : * 0.054 
* 1030.00 * 1045.00 2 * * 289.75 

" 289.75 * * * 1510.00 * 
* * 82.74 " 
* * 5.21 " 
-X * 3.50 " 
4 " 18237.8 ' 
* * 83.75 * 
* " 1.48 * 
* * 7.72 " 

* 
. *  * 6.85 " 

* 2.07 * 
**tth****,********h**e****~ 

Right  0s :, 
1035.00 * * 

* 
* 
* 
* 
* 
d 

* 
& 

A 

<********** 

Warning: The energy l oss  was greater  than 1.0 ft (0.3 m). between t h e  cur ren t  and previous cross Sect ion.  

This may i n d i c a t e  t he  need f o r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 1S2WS96 (340) 
REACH: REACH 1 RS: 0.716 

INPUT 
oescr i  p t i o n :  
s t a t i o n  E levat ion  Data num= 27 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9725.15 909.91 9739.33 909.79 9741.36 909.8 9748.91 909.68 9792.46 908.79 
9804.13 908.45 9843.56 907 9868.92 906.07 9894.67 905.07 9933.71 903.56 
9945.77 903.09 9968.86 898.3 9989.87 893.11 10000 893.2410000.93 893.25 

10008.87 893.5510027.35 895.52 10069.4 899.8210094.63 901.0710112.57 902.08 
10138.4 90410170.63 906.41 10193 907.9410228.69 910.0810280.07 910.95 

10286.74 911.0910291.38 911.08 

Manning's n values num= 3 
s t a  n v a l  s t a  n Val s t a  n Val 

................................................... 

9725.15 , 0 5 1  9945.77 ,054 10069.4 ,051 

sank Sta: Le f t  R igh t  ~ e n g t h s :  Le f t  Channel ~i h t  c o e f f  con t r .  Expan. 
9945.77 10069.4 3300 3358 3900 .1 .3 

CROSS SECTION OUTPUT 
....................... 

* E.G. E l e ~  (ft) 
* Vel Head (ft) 
* w.s. Elev ft) 
* c r i t  w.s. Eft) 
* E.G. Slope (ft/ft) 
* Q T o t a l  (cfs) 
* TO Width (ft) 
* ve? Tota l  ( f t / s )  
* Max c h l  opth (ft) 
* conv. To ta l  (cfs) 

Length Wtd. (ft) 

P r o f i l e  #PF 1 
: r** t t* f*h**** i  I*t*****tt************ 

* Element 
* w t  . n-val . 
* Reach Len. (ft). 
* Flow Area (sq tt) 
* Area (s ft) 
* Flow (C?S) 
* TOP w id th  ft) 

Av v e l  . Eft/s) 
* H Y ~ F .  Depth (ft) 
* conv. (cfs) 
* wetted Per. (ft) 

;t********************IIII*I***t*ti 

Lef t  0s : channel R igh t  0s : 
0.054 * * * 
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1 ~ 2 ~ ~ 9 8 - 1 4 0 . r e p  * * 1.76 * .. 
* M i n  c h  E l  (ft) * 9.85 z * 
* A lpha  * * * * * 

SUMMARY OF MANNING'S N VALUES 

~ i v e r : l S 2 W S 9 8  *hi*,c*f*****tl**.***r**if*******ff*,<*****+****+**,,********* (140) 

*  each r ~ j v e r  s t a .  * n l  * n2 * n3 * 
* 1,702 *REACH 1 

* . 051f .054* .OSF 
* 1.448 "REACH 1 

* .051' .054* ,051' 
* 1.405 *REACH 1 

* ,051; .osy ,051" 
* 1.381 * c u l v e r t  

* 
*REACH 1 * 1.365 *REACH 1 

* ,051' .054* . 0 5 l 6  
* 1.333 *REACH 1 .051* .054* ,051' 

1.178 'REACH 1 
* .051* .054* .051* 

* 0.914 *REACH 1 
,, .051* .054* .051* 

* 0.716 .O5lV .054* .051" zt$$?,ci*Ylr*f Vh(*i'******t**ii~.*I~~~iiI~h9~t*~hI~~hiIIr(r(~~*~*11hhh*U:****~: 

SUMMARY OF REACH LENGTHS 

~~$:~,~:$E~B,&E~~t~d~I**~~hliliCIliY*~*~f ***,k****,c*+*e***+~****gc**** 

*  each * R i v e r  s t a .  * * channel * R i g h t  * 
* 1.702 * 12401 1341" 960* 

*REACH 1 * 1.448 * 220' 22@ 2201 
*REACH 1 * 1.405 * 200': 211" 20og 
:REACH 1 * 1 .381  'Cu lve r t  * z 

.'REACH 1 * 1.365 165* 169% 165" 'REACH 1 * 1.333 )i 840* 820* 800" 
*REACH 1 * 1.178 *REACH 1 

* 1300* 1393' 1385" 
0.914 1030* 1045* 1035" 

* 0.716 A 3300' 3358" 3300* 
*******l**t*.*************tt****t*~*******~****~****x9'~**~* 

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
a iver :  152WS9B (340) ... . -  

*l***,<******l ,<****hL**~****~****~*~I*-*-*****~****~****~* 
* R i v e r  s t a .  * c o n t r .  * Expan. * 

'REACH 1 * 1.702 * .I* .3" 
1.448 * 1" 3* 

*REACH 1 
*REACH 1 1.405 * .1; .3* 

1 .381  * C u l v e r t  *REACH 1 
1* 

*REACH 1 * 1.365 " .l" .3" 
*REACH 1 * 1.333 * .l* .3* 
"REACH 1 * 1.178 " .l" .3* 
"REACH 1 * 0.914 " .Ir .3* 

* 0.716 * 1" .3* 
:$~:~*:***C***l****f .................................. 
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MODEL: 1S3WS24A (A601 
REACHES: 1S3WS24A (A60) 

1S3WS24B (A59) 



HEC-RAS Vers ion 3 .1  November 2002 
u.s. Army co rp  of  engineer^ 

Hvdro loa lc  Enolneer lna Center 

XXXX 
X 
X 

XXXX 
X 
X 

XXXXX 

PROJECT DATA 
p r o j e c t  ~ i t l e :  lS3WS24A ( ~ 6 0 )  
p r o j e c t  F i l e  : 1 ~ 3 w s 2 4 ~ 6 0 . p r j  
Run Date and Time: 1/13/2005 7:12:14 AM 

P r o j e c t  i n  Eng l ish  u n i t s  

P r o j e c t  Descr ip t ion :  
waterman Wash FDs 
prepared by: 
Enqineer inq and Environmental consu l tan ts ,  
1nS. 

. 

3003 N. c e n t r a l  Avenue, S u i t e  600 
Phoenix, Ar izona 85012 
Phone: 
602-248-7702 FAX: 602-248-7851 
For: 
~ l o o d  c o n t r o l  D i s t r i c t  of Maricooa 
county 
waterman Wash - con t rac t  # 2002C024 
Topographic Mapping Source: 

Stewart  ~eo techno loqy  Dec. 2000 
10'  contour interval- 
Discharge i n fo rma t i on  
obtained from hydrology r e p o r t  
s tudv L i m i t s :  
wateFman wash 
F ina l  Model Run 
Date: J u l y  2004 
Model : 1S3Ws24A (A601 
Reaches: ls3Ws24A (A601 

lS3WS24S (A591 

PLAN DATA 

p lan  T i t l e :  lS3Ws24A (A601 
Plan F i l e  : q:\303002 Waterman Wash\HEC-RAS\Completed Models\Pr intable Version\ls3Ws24A 
(A60)\1S3WS24AA60.p01 

Geometry T i t l e :  1S3WS24A (A60) 
Geometry F i l e  : q:\303002 waterman Wash\HEC-RAS\Completed ~ o d e l s \ p r i n t a b l e  

Version\lS3WS24A (A60)\1S3WS24AA6O.g01 

Flow T i t l e  : 1S3WS24A (A601 
 low F i l e  : q:\303002 waterman wash\HEC-RAS\Completed Models\Pr intable 

version\ls3ws24A (~6O)\lS3wS24AA60,fO1 

Plan summary In fo rmat ion :  
Number of: cross sec t ions  = 23 M u l i t p l e  Openings = 0 

c u l v e r t s  = 0 I n l i n e  s t ruc tu res  = 0 
Bridges = 0 ~ a t e r a l  s t r uc tu res  = 0 

Computational I n fo rma t i on  
water sur face  c a l c u l a t i o n  to le rance = 0.01 
c r i t i c a l  depth ca l cu la ton  to le rance = 0.01 
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lS3WS24AA60. rep 
* lS3WS24A A60) REACH 2 0.572 * 4320 
* I S ~ W S Z ~ A  b 6 0 )  REACH 2 0.294 * 4620 
* lS3WS24A (A60) REACH 2 0.130 * 4800 * 
.............................................................. 

Boundary Condit ions ............................................................................................... 
* River Reach P r o f i l e  * Upstream Downstream * ......................................................................................................... 
* 1S3WS24B (A59) REACH 1 PF 1 * Normal s = 0.0095 * 
* lS3WS24A A60) REACH 1 PF 1 s Normal s = 0.0083 
* i s 3 w s 2 4 ~  b60)  REACH 2 

i 

PF 1 * Normal s = 0.0083 * ......................................................................................................... 

GEOMETRY DATA 

Geometry T i t l e :  1s3WS24A (A601 
Geometry F i l e  : q:\303002 Waterman W ~ S ~ \ H E C - ~ ~ s \ c o m p l e t e d  Models\Printable version\ ls3ws24~ 
(A6O)\lS3WS24AA60.g01 

Reach connection Table 
****** , , * * * l * ************** i i * *V***************************************************  

* River Reach * Upstream Boundary * Downstream ~oundary  * 
* * * t * * * * * * * * t * * * * * * * * * * d * * * * * * * V * * * * * * * * * * , ~ * * * * * * * ~ ~ * * * * * * * , < * * * ~ ~ * * * * * * * * * * * * * * ~ * *  

* 1S3WS24B (A59) REACH 1 * " IUNCTION 1 * 
* lS3WS24A (A601 REACH 1 * * IUNCTION 1 
* lS3WS24A (A60) REACH 2 * JUNCTION 1 * 
* * * * * * * * *Y* * * * t * * * * * * * *~ * * i i * * * * * * * * * * * * * * * , r * * * * * * * * * *~ * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

JUNCTION INFORMATION 

Name: JUNCTION 1 
Descr ipt ion:  
Energy computation Method 

~ e n a t h  across lunc t ion  T r i  butarv 
~ i v e r  Reach River . Reach Length Angle 

lS3WS24A (A601 REACH 1 t o  lS3WS24A (A60) REACH 2 1589 
lS3WS24B (A59) REACH 1 t o  153WS24A (A60) REACH 2 1347 

CROSS SECTION 

RIVER: 1S3WS24B (A59) 
REACH: REACH 1 RS: 1.901 

Manning's n values num= 3 
s t a  n V a l  s t a  n va l  Sta n Val 

**l****~~**4%*t*h*t***il~~****.*.*.*.*.*.*.*.*.*.*.*.~*~~~~~~ 

9323.04 .05 9902.83 .04310115.66 .05 

Bank s ta :  L e f t  Right Lengths: Lef t  Channel Ri h t  Coeff  Contr. Expan. 
9902.8310115.66 1145 1210 1330 .1 . 3  

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
* * * * * * * * Y * * * * * * * t * * * * * * * = * * * * * * ' r * * , c * * C * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * % * * * * * * * * * * * * * * * * * * * * * * * * *  

* E.G. Elev (ft) 1043.96 * Element * Left  0s * channel * Right OB * 
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i s 3 w s 2 4 ~ 4 6 O . r e p ~  * 0.043 * * * Vel Head (ft) * 0.10 * W t . n - V a l .  
* W.S. EleV ft * 1043.87 * Reach  en. (ft) * 1145.00 : 1210.00 ' 1130.00 : 
* c r i t  w.5. 2ftj * 1043.25 *  low Area (sq ft) * 180.52 * 

* ff 180.52 * * ~ . ~ . s l o p e ( f t / f t )  :0.005380 ' ~ r e a  s ft) 
* 

450.00 * Flow lc?S) * * 450.00 * a 
Q Total  ( c ~ s )  * * 184.85 * * 184.85 * Top Wldth ft) 

* : ~7 width [ft) * 2.49 * Av . v e l  . [ f t / s j  
* 

Total  f t /s)  * * 2.49 * 
* * 0.98 : * Max ch l  ~ p t h  (ft) * 2.41 * Hy i r .  Depth (ft f * 6135.1 

* 
* conv. Total  (cfs) * 6135.1 * conv. (cfs) 

* 
* 185.08 " * Length wtd. (ft) * 1210.00 * Wetted per. (ft 

* 
* 0.33 " * * Min ch ~l (ft) * 1041.46 * Shear (lb/sq ft * 0.82 * (r 

* Alpha * 1.00 * Stream power (1 
* Frc tn  Loss (ft j 

* 13.88 * Cum Volume (acre-ft) 1.55 * 56.83 * 10.12 * 
* 0.02 * cum SA (acres) 2.80 * 34.53 * 13.01 * ................................................................................................ 

warning: The conveyance r a t i o  (upstream conveyance div ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This may ind ica te  the need for  add i t iona l  cross secfions. 

Warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and prevlous cross Section. 

This may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: lS3WS248 (A591 Rs: 
REACH: REACH 1 

INPUT 

Manning's n values num= 3 
s t a  n Val Sta n Val s t a  n Val 

**************h,~,~h********,,******~*****f~***~**** 

9253.28 .05 9728.51 .04310071.25 .05 

sank Sta: Lef t  Right Lengths: Left  channel R i  h t  coe f f  cont r .  Expan. 
9728.5110071.25 1080 1095 1865 .1 .3 

$$$::*::$$;:~*:~g~:**g::2::*t::*:*******,c***************,,************************************ 
* E.G. Elev ft) 6 * 1030.15 * ~ l e m e n t  *  eft os : channel ; Right OB : 
* Vel Head ( t) * 0.30 * w t . n - V a l .  

ii 0.043 

* W.S. Elev ft) * 1029.85 " Reach Len. (ft) * 1080.00 * 1095.00 * 1065.00 2 
* c r i t  w.s. [ft) * 1029.81 *  low Area (sq ft) * * 132.56 * 

t * 132..56 " * ~ . ~ . s l o p e ( f t / f t )  *0.027880 * ~ r e a  s ft) 
* 

* * 580.00 * * Q Tota l  (cfs) * 580.00 * Flow lc?s) e * 200.62 * 
* 

* TO Width (ft) * 200.62 * TOP width ft) 
* 

* 4.38 * Av v e l  . i f t / s j  e *( * * 4.38 0.66 * : * vel; Tota l  (ft/s) 
I( 

* Max ch l  opth (ft * 1.85 * Hy&. Depth (ft ii * 3473.6 
* 
* : Conv. Total  j * 3473.6 * Cow. (cfs) * 200.73 * ~ e n g t h  wtd. ft) * 1090.69 * wetted Per. (ft 
* 

* 1.15 * *  in ch E l  (ft) * 1028.00 * shear (1 b/sq fti ' * 
* 5.03 * * nlpha * 1.00 * Stream power (1 /ft s) ; 52,49 * : 

* FrCtn LOSS ft) * 10.45 * cum volume (acre-ft) 
* c & E Loss lft) * 0.06 * cum SA (acres) 2.80 * 29.18 * 13.01 * 
.............................................................................................. 

warning: Divided flow computed f o r  t h i s  cross-section. 
Warning: The conveyance r a t i o  (upstream conveyance div ided by downstream conveyance) i s  l e s s  than 

0.7 o r  greater than 1.4. This may ind ica te  the need for add i t iona l  cross sections. 
Warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and prevlous cross section. 
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ls3wS24nn60. rep 
This may ind ica te  the need f o r  additional cross sections. 

CROSS SECTION 

RIVER: 1S3WS248 (A59) 
REACH: REACH 1 RS: 1.465 

INPUT 
Descr ipt ion:  
s t a t i o n  E levat ion Data 

s t a  Elev s t a  ........................ 
num= 6 1  

Elev s t a  ******,<********* Elev Sta ****************- Elev s t a  
b******Y**s***** :  

Manning's n  Values num= 3 
s t a  n  Val n  v a l  s t a  n  v a l  

tlt*t********efsu***t5Z:e****+**<I****n**t******** 

9354.47 .05 9932.88 .04310083.35 .05 

sank s ta :  Lef t  Right Lengths: L e f t  channel Right coe f f  cont r .  Expan. 
9932.8810083.35 1190 1220 1180 .1 .3 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. Th is  may i n d i c a t e  the need f o r  add i t i ona l  cross secfions. 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross sect ion.  

This may ind ica te  the need f o r  add i t i ona l  cross sections 

CROSS SECTION 

RIVER: 1S3WS24B (A59) 
REACH: REACH 1 US: 1.234 

A,.. -. 
Descr ipt ion:  
s t a t i o n  Elevat ion Data 

s t a  Elev s t a  
**t**************,**+****li 

num= 77 
Elev s t a  ****************; 

1010.7 9600.87 
1009.43 9708.15 
1007.72 9795.45 
1005.71 9911.35 
1004.16 9984.36 

100410005.55 
1004.2710103.68 
1005.6310231.09 

Elev s t a  
b*****t****l****i 

1010.62 9602.28 
1008.83 9718.18 
1007.1 9815.43 

1005.21 9922.71 
1004.99 9991.08 

100410011.63 
1004.3910129.71 

1005.710260.19 
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Elev s t a  Elev 
i***-******s********t**** 

1010.59 9605.92 1010.53 
1008.58 9744.01 1008.05 
1006.84 9834.08 1006.55 
1005.06 9958.18 1004.32 

1005 9997.24 1004.61 
1004.0810016.65 1004.14 
1004.5110164.48 1004.85 
1006.1710281.77 1006.52 



Manning's n Values num= 3 
s t a  n v a l  s t a  n v a l  s t a  n v a l  

****t**h**************.*ht****st******~~*********** 

9570.77 .05 9911.35 .04310225.28 .05 

sank Sta: Le f t  ~ i g h t  Lengths: Lef t  Channel R i  h t  c o e f f  con t r .  Expan. 
9911.3510225.28 1290 1294 1980 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 ................................................................................................. 
* E.G. E lev fft) * 1005.50 * ~ l e m e n t  * Lef t  06 : channel : Right  0s : 
* Vel Head ( t) * 0.33 * w t .  n-val .  u 0.043 
* W.S. EleV ft * 1005.16 * Reach Len. (ft) * 1290.00 2 1294.00 " 1280.00 : 
* C r i t  W.S. [ftj * 1005.16 *  low Area (sq ft) * * 181.08 * 

* * 181.08 * * ~ . ~ . s l o p e ( f t / f t )  :0.031844 ' ~ r e a  s ft) 
* 

840.00 " Flow tc?S) * * 840.00 * * Q To ta l  (cfs) * 
* 277.46 * Top Wldth ft) ii * 277.46 * * TO Width ft) 

* vey To ta l  [ f t / s )  Vel .  [ f t /s  
* 

* 4.64 ' 
* 4.64 * Avi.. 

* 
* 1.16 * ~y r ~ e p t h  (ft * 0.65 : * Max c h l  ~ p t h  (ft) 

* 
* 4707.2 * conv. To ta l  (cfs) * 4707.2 * conv. (cfs) 

* 
* 1292.05 * wet ted Per. (ft * 277.56 * * Length wtd. (ft) 
* 1004.00 * shear (1b/sq fti ' * 

* 1.30 * * Min ch ~l (ft) 
* 

* 1.00 * stream power (1 /ft s) : * 6.02 * * * Alpha 
* FrCtn LOSS * 11.00 * cum volume (acre-ft) * 0.03 : 43.83 * 7.13 * 

Warning: The energy equafion could no t  be balanced w i t h i n  t h e  speci f ied number of i t e r a t i o n s .  The 
program used c n t i q a l  depth f o r  t h e  water surface and cont inued on w l t h  t he  qa l cu la t i ons .  

warning: The conveyance r a t i o  (upstream conveyance d l v l ded  by downstream conveyance) 1s l e s s  than 
0.7 o r  greater  than 1.4. Th is  may i n d i c a t e  t he  need fo r  add i t i ona l  cross sect ions.  

warning: The energy l o s s  was greater  than 1 .0  ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

Th i s  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sect ions.  
warning: Dur ing t he  standard step i t e r a t i o n s ,  when the  assumed water sur face was s e t  equal t o  c r i t i c a l  

depth, t he  ca lcu la ted  water surface came back below c r i t i c a l  depth. Th is  indicates t h a t  t he re  
i s  

no t  a v a l i d  s u b c r i t i c a l  answer. The program defau l ted  t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: 153WS24B (A591 
REACH: REACH 1 RS: 0.988 

Manning's n Values num= 3 
s t a  n v a l  s t a  n v a l  s t a  n Val .................................................. 

9486.65 .05 9947.91 .04310094.07 .05 

sank s t a :  Le f t  R igh t  Lengths: Le f t  channel R igh t  Coeff Contr. Expan. 
9947.9110094.07 1460 1551  1590 .1 .3 
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1~3wS24AA60.rep 

CROSS SECTION OUTPUT p r o f i l e  #PF 1 
............................................................................................ 

* E.G. Elev (ft) * 992.43 * Element * Left  0s : channel Ri h t  06 * 
* ve l  Head (ft) * 0.21 * W t .  n-Val. * 0.043 8 . 0 5 0 "  
* w.s. Elev (ft) * 992.22 * Reach Len. (ft) * 1460.00 * 1551.00 * 1590.00 ' 

c r i t  w.s. (ft) * 991.21 * Flow Area (sq ft) * * 254.52 * 114.76 * 
* E.G. slope (ft/ft) *0.004944 * Area (s ft) * * 254.52 * 114.76 * 
* Q Tota l  ( c ~ s )  * 1300.00 * Flow (c?s) * * 1001.94 * 298.06 " 
* TO Width (ft) * 205.51 * TOP wid th  (ft) * * 122.88 * 82.63 * 
* ve7 Total  (ft /s) * 3.52 * Avg. Vel. ( f t /s )  * * 3.94 * 2.60 * * Max c h l  011th (ft * 5.22 * Hydr. ~ e p t h  (ft) * * 2.07 : 1.39 * 
* conv. Tota l  (cfs] * 18487.7 * conv. (cfs) * 14248.9 4238.8 * 
* Length Wtd. (ft) * 1555.35 * Wetted Per. (ft * 123.43 * 82.82 * 
* Min Ch El (ft) * 987.00 * Shear (1 b/sq ft * 0.64 ' 0.43 * 
* nlpha * 1.09 * Stream Power (1 * 2.51 ' 1.11 * 
* Frc tn  LOSS (ft) * 11.48 * cum volume (acre-ft) * 0.03 * 37.36 * 5.45 * 
* C & E Loss (ft) * 0.04 * cum sA (acres) * 12.83 * 4.61 * 
* * * * * * * * * * * * * * * * * * * * * * * ,c i * * * * * *V* *VV** * * * * * * - * *~~* * * * * * * * * *~* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *~*  

warning: Div ided f l o w  computed f o r  t h i s  cross-section. 
warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 

0.7 o r  greater than 1.4. This may ind ica te  the need f o r  add i t iona l  cross sections. 
Warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross sect ion.  

This may i n d i c a t e  the need for  add i t i ona l  cross sections. 

CROSS SECTION 

RIVER: 1S3WS24B (A591 
REACH: REACH 1 RS: 0.695 

INPUT 
Descr ipt ion:  
s t a t i o n   levat ti on Data num= 37 

s t a  Elev Sta Elev s t a  Elev s t a  Elev s t a  EleV 
.................................................................................... 

9638.83 990.25 9683.1 984.04 9711.2 981.74 9724.85 983.01 9763.33 984.22 
9778.39 985.14 9785.52 985.25 9814.15 985.72 9835.25 984.91 9849.91 984.93 
9869.81 984.37 9885.67 984.17 9897.36 983.73 9921.43 983.17 9977.67 978.61 
9986.13 978 10000 977.0310001.62 976.9210014.99 975.9710016.32 976.13 

10063.81 981.1110098.34 981.09 10099.2 981.0910100.16 981.09 10134.6 981.18 
10165.9 981.56 10170 981.61 10174.5 981.6310205.39 981.7510233.47 981.9 

10240.79 981.9410248.84 981.9710276.18 982.0210301.03 982.0910311.58 982.13 
10323.18 982.1410346.97 982.17 

Manning's n values num= 3 
s t a  n v a l  s t a  n Val Sta n Val 

*********************li*li*(r*******tdddd********** 

9638.83 .05 9921.43 .04310063.81 .05 

sank s ta :  Lef t  Right Lengths: Left  channel R i  h t  coeff contr .  Expan. 
9921.4310063.81 goo 950 1815 .I .3 

$~:::*:~:~::!*!:~g!:**~::2k*~!:*:************************************************************ 
* E.G. Elev (ft) * 980.90 * Element * Lef t  0s * channel * Right OB : 
* v e l  Head (ft) * 0.62 * W t . n - v a l .  * * 0.043 * 
* W.S. Elev ft) * 980.28 ' Reach Len. (ft) * 900.00 * 950.00 * 1015.00 * 
* c r i t  w.s. Sft) * 979.81 *  low Area (sq ft) 2 * 216.43 * * 
* E.G. slope (ft/ft) '0.011852 * Area (s ft) * * 216.43 * * 
* Q Tota l  ( c ~ s )  * 1370.00 * Flow (c!s) * * 1370.00 * * 
* TO width ft) * 98.78 ' Top wid th  (ft) * * 98.78 * 
* ve? Tota l  l f t / s )  

%Y 

v e l  . ( f t / s  * * 6.33 * * 
*  ax Chl Dpth (ft) : ::;: : &I,. ~ e p t h  (ftj * " 2.19 * * : conv. Total  cfs)  * 12584.0 * conv. (cfs) * * 12584.0 * 

Length Wtd. fft) 
* 

* 950.49 * Wetted per. (ft * 99.16 * * 
* Min Ch El (ft) * 975.97 * Shear ( lb/sq ft " 1.61  * % 

* Alpha f 1.00 " Stream Power (1 * 10.22 * * 
* Frc tn  LOSS (ft) * 8.84 * cum volume (acre-f t )  * 0.03 * 28.97 " 3.35 " 
* c & E Loss (ft) * 0.11 * cum sA (acres) * 8.88 * 3.10 * 
*,r*f*t******st**~*tii*~**i***iitn******f*f*.******************************************************* 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross sect ion.  

This may i n d i c a t e  the need for add i t i ona l  cross sections. 

CROSS SECTION 
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RIVER: 153WS24B (A59  
REACH: REACH 1 RS: 0.515 

-, .. . . 
Descr ip t ion :  
s t a t i o n   levat ti on Data num= 28 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev Sta Elev 
* * * * * t * t * * * * * * * * * * * * * * * * * * * *V* * *V** * * * *U** * * * * * * * * * * * * * * * * * * * * * * * * ,~ * * * * * * * * * * * * *  

9796.55 975.83 9823.43 976 9842.23 975.81 9869.85 975.23 9892.4 974.26 
9972.94 969.15 9974.17 969.08 9976.15 969.08 10000 969.0810017.81 969.07 

10018.59 969.0910049.94 969.7510063.74 970.0310072.62 970.1710100.28 971.02 
10122.43 971.1710154.35 971.310160.73 971.3310176.25 971.3810199.04 971.47 
10208.42 971.5110237.35 971.5910262.48 971.6810275.65 971.7910307.68 971.86 
10316.55 971.8810352.27 971.8810370.61 971.96 

Manning's n values num= 3 
s t a  n v a l  s t a  n Val s t a  n v a l  .................................................. 

9796.55 .05 9892.4 .04310154.35 .05 

sank s t a :  Le f t  R igh t  Lengths: Le f t  channel R i  h t  c o e f f  con t r .  Expan. 
9892.410154.35 1370 1371 1105 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 ..................... ,<,,* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. E l e ~  ft) f * 971.95 * ~ l e m e n t  *  eft 0s : Channel : ~i h t  00 2 
* 0.24 * W t . n - V a l .  * Vel Head ( t) h 0.043 8.050 

* W.S. Elev ft) * 971.71 * Reach Len. (ft) 1s 1370.00 * 1371.00 * 1405.00 * 
* c r i t  w.s. 5ft) * 971.11 *  low Area (sq ft) + * 342.29 * 23.01 * 
* ~ . ~ . s l o p e ( f t / f t )  *0.007517 * n r e a ( s  ft) 2 * 342.29 * 23.01 * 

* 1390.00 * Flow (c?s) Q To ta l  (cfs) "1369 .31  * 20.69 : 
* TO w id th  (ft) * 333.30 * TOP w id th  (ft) v * 221.74 * 111.57 
* ve'l To ta l  (f t /s) v e l .  ( f t /s) * * 4.00 * 0.90 : 
* Max c h l  ~ p t h  (ft : :::: : E ~ E .  oepth (ft) * 1.54 * 0.21 
* conv. To ta l  (cfs * 16032.1 * conv. (cfs) * *15793.4 * 238.7 : 
* Length wtd. (ft) * 1371.23 * wetted Per. (ft * 221.85 * 111.57 
*  in ch E l  (ft) * 969.07 * Shear ( lb/sq ft * 0.72 * 0.10 * 
* ~l pha * 1.09 * stream Power (1 * 2.90 : 0.09 " 
* F r c t n  LOSS (ft) * 15.46 * Cum Volume (acre-ft) * 0.03 : 22.88 3.09 * 
* c & E LOSS (ft) * 0.05 * cum sn (acres) 5.38 * 1.80 * 
............................................................................................................. 

Warning: The,ve loc i ty  head has,changed by more than 0.5 ft (0.15 m). Th i s  may i n d i c a t e  t h e  need fo r  
add1 t i o n a l  cross sections. 

warning: The energy l oss  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sect ion.  

Th i s  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sec t ions .  

CROSS SECTION 

RIVER: 15315248 (A591 
REACH: REACH 1 RS: 0.255 

INPUT 
oesc r i p t i on :  
s t a t i o n   levat ti on Data num= 34 

s t a  Elev s t a  Elev Sta Elev s t a  Elev s t a  E l e ~  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9644.86 977.34 9670.26 976.46 9690.79 975.25 9711.94 974.36 9742.11 972.65 
9753.61 971.87 9793.44 969.72 9795.29 969.54 9803.3 968.86 9836.96 965.79 
9844.76 965.25 9878.64 962.05 9904.76 959.23 9912.73 958.11 9928.76 955.65 
9942.68 953.64 9966.08 953.55 9986.08 953.34 10000 953.1310011.18 952.98 

10016.43 952.9110019.18 953.110083.78 958.6910103.15 959.3110123.91 959.73 
10155.37 960.2510164.03 960.3410192.78 960.710204.16 960.8310207.59 960.88 
10244.29 961.210259.82 961.3610284.41 961.4410312.04 961.61 

~ a n n i n g ' s  n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

***U*******, ,********, ,******UU*V****tt* i~****** 

9644.86 .05 9904.76 .04310123.91 .05 

sank Sta: L e f t  R igh t  Coef f  Contr. Expan. 
9904.7610123.91 .1 .3 

S~$z~.~~$~:$~.!~TE~T,, ,P:~F1!~,$E!,~**** , ,+t .*~. .***~***~.***~**+,*v~,***~**~*~r,r+~*****~s** , , **********  
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warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross sect ion.  

This may i n d i c a t e  the need for add i t iona l  cross sections. 

CROSS SECTION 

RIVER: lS3WS24A (A601 
REACH: REACH 1 RS: 3.653 

INPUT 
oescr io t ion:  L i m i t  of sudv. 
s t a t i o n  Elevat ion ~ a t a  num= 34 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9538.28 1059.95 9570.88 1059.35 9575.36 1059.25 9593.57 1058.82 9616.69 1058.3 
9622.38 1058.17 9658.01 1057.46 9673.87 1057.08 9699.33 1056.62 9725.36 1056.04 
9740.65 1055.77 9776.85 1055.22 9781.97 1055.14 9802.76 1054.83 9823.29 1054.53 
9828.35 1054.48 9864.61 1053.87 9879.84 1053.69 9905.93 1053.32 9931.33 1052.93 
9966.26 1051.32 9987.8 1050.12 9989.87 1050 9991.99 1050 10000 1050 
10009.02 105010023.83 1052.0410069.23 1058.1510086.98 1058.910119.89 1065.8 
10139.98 1070.9810153.67 1071.710202.33 1068.510207.55 1069.29 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n va l  

................................................. 

sank s ta :  Lef t  Right Lengths: Le f t  Channel Right coeff cont r .  Expan. 
9931.3310069.23 1240 1253 1230 .1 .3 

* E.G. Elev (ft) 
* v e l  Head (ft) 
* w.s. Elev ft 
* c r i t  w.s. $4 
* E.G. Slope (ft/ft) 
* Q Tota l  ( c ~ s )  
* TO width (ft) 
* ve7 Tota l  (ft/s) 
* Max c h l  Dpth (ft) 
* conv. ~ o t a l  (cfs) 
* Length Wtd. (ft) 
*  in Ch E l  (ft) 
* Alpha 
* Frc tn  LOSS (ft) 
* C & E LOSS (ft) 
h*hh****ii+t********** 

Element A 

w t .  n-Val . A 

Reach Len. (ft) A 

 low Area (sq ft) h 

Area (s ft) 
Flow <C?S) 

* 
* 

Top Width ft) q. ."el. I f t / s )  
3 

* 
~y r Depth (ft) * 
conv. (cfs) 4 

wetted Per. (ft) 
.. 

shear ( lb/sq ft) + 
stream Power ( l b / f t  s) 
cum volume (acre-ft) 
cum SA (acres) 

I t **********b************1 

Warning: The energy equation could not  be balanced w i t h i n  the spec i f i ed  number of i t e r a t i o n s .  The 
program used c r i t i c a l  depth for  the water surface and continued,on w i t h  the ca lcu la t ions.  

warnina: The v e l o c i t v  head has chanqed by more than 0.5 ft (0.15 m). Th ls  may l n d l c a t e  the need f o r  
add i t iona l  cross sections .- 

Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the need for  add i t iona l  cross sections. 

Warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and prevlous cross section. 

This may i n d i c a t e  the need f o r  add i t iona l  cross sections. 
warning: During the standard step i t e r a t i o n s ,  when the  assumed wafer surface was,sef equal t o  c r i t i c a l  

depth, the ca lcu la ted water surface came back below c r l t l c a l  depth. Thls lnd lcates t h a t  the re  
i s  
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153WS24AA60. r e  
no t  a v a l i d  s u b c r i t i c a l  answer. The program defauf ted  t o  c r i t i c a l  depth 

CROSS SECTION 

RIVER: 153WS24A ( ~ 6 0 )  
REACH: REACH 1 RS: 3.416 

INPUT 
Descr ip t ion :  
s t a t i o n  E levat ion  Data num= 84 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
~***************************II*,1,,*******************~**************************** 

Manning's n Values num= 3 
s t a  n v a l  s t a  n Val Sta n v a l  

................................................... 

9221.32 .05 9807.64 .04310055.15 .05 

sank s t a :  Le f t  R igh t  Lengths: Le f t  Channel Ri  h t  c o e f f  Contr. Expan. 
9807.6410055.15 1150 1213 1780 .1 .3 

:!::2*:55z::!*:!z:Yz**:::Ek*$:5*:**,,***,<,,**,:*********9c*,<************9c****************7<******* 
" E.G. E l e ~  ft) 
* v e l  nead ( $ t) 

" E.G. Slope (ft/ft) 
* Q T o t a l  (cfs) * TO w id th  (ft) 
* ve? Tota l  ( f t /s)  
* Max c h l  ~ p t h  (ft) 
* conv. T o t a l  c fs )  

Length wtd. Eft) 
* Min ch ~l (ft) 
* Alpha 
* F r c t n  Loss (ft) 
* C & E LOSS (ft) 
...................... 

~l ement *  eft 0s * 
w t .  n-val .  * * 
Reach  en. (ftl * 1150.00 * 
 low Area ( i q  ft) * * 
Area s ft) 
Flow tc?S) 

* * 
* * 

Top w id th  ft) 
Avg . v e l  . 2 f t / s  

h * 
Hydr. Depth (ftj 

* * 
* 

conv. (cfs) * 9, 

wetted per.  (ft I, 
shear (1 b/sq ft u 

* 
cum volume (acre- f t )  3.31 ' 
cum SA (acres) * 10.16 * 

* * * * * * * * * * l f *X* * * * * * * * * * * * * * * * * * * * *d*1  

channel 
0.043 

1213.00 
347.92 
347.92 
930.00 
203.71 

2.67 
1.71 

17164.6 
203.95 

0.31 
0.84 

97.93 
37.27 *********, 

: Right  OB : 
* 1180.00 

warning: The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). Th is  may i n d i c a t e  t he  need f o r  
add i t i ona l  cross sect ions.  

warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 
0.7 o r  g rea te r  than 1.4.. Th is  may i n d i c a t e  t h e  need fo r  a d d i t i o n a l  cross secfions. 

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and previous cross sec t ion .  

Th is  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 153WS24A (A60) 
REACH: REACH 1 RS: 3.186 

INPUT 
Descr ip t ion :  
s t a t i o n  E levat ion  Data num= 54 

s t a  Elev s t a  Elev Sta Elev Sta Elev s t a  Elev 
I * t * ******** t **V***Yds*** ( iV*************************************** , , * * *********?,*  
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Manning's n values num= 3 
s t a  n v a l  s t a  n v a l  s t a  n va l  ................................................ 

9066.16 .05 9768.76 .043 10079.3 .05 

Bank sta: L e f t  Ri h t  Lengths: L e f t  Channel Ri h t  Coeff  Contr. Expan. 
9768.76 1007g. 3 1290 1280 d 5 5  .1 .3 

E!22I,55$T:2LZ!I,P!I**5I:!fii$*$,P,F*i***9,****,,********************************e*******e***e****h* 
* E.G. Elev (ft) * 1034.70 * Element * Lef t  0s channel : Right 08 : 
* Vel Head (ft) * 0.87 * W t .  n-Val. 0.043 
* W.S. Elev ft * 1033.84 * Reach  en. (ft) * 1290.00 * 1280.00 * 1255.00 * 
* c r i t  W.S. Eft3 * 1033.84 * FTOW Area (sq ft) * 180.84 : * 
* ~ . ~ . s l o p e ( f t / f t )  "0.023113   area(^ ft) * * 180.84 * 
* Q Tota l  ( c f ~ )  * 1350.00 * Flow ( c ~ s )  ii * 1350.00 * * 
* TO Width ft) * 106.46 * Top Width (ft) 2 * 106.46 * 
* vey Total  Eft/s) 

* 
* 7.47 * Avg. Vel. ( f t / s )  * * 7.47 * ii 

* Max ch l  ~ p t h  (ft) * 2.84 ' Hydr. Depth (ft) * * 1.70 * t 

* conv. Tota l  cfs)  * 8879.8 * conv. (cfs) * * 8879.8 
* Length wtd. Eft) 

* 
* 1279.94 * wetted Per. (ft) * * 106.76 * 

* Min ch ~l (ft) * 1031.00 * shear ( lb/sq ft) ir * 2.44 * * 
* Alpha * 1.00 * S t r e a m P o w e r ( l b / f t s ) *  * 18.25 * * 
* Frc tn  LOSS ft) * 9.98 * cum Volume (acre-f t )  * 3.31 ' 90.57 * 5.01 * 
* c & E Loss gft) " 0.20 * Cum SA (acres) * 10.16 * 32.95 * 5.43 * 
* t * * l * * * * * * * * * * * * * * * * * * * * * * * * f * * * * * * * U * V * * * * * * * * * ~ * * * ~ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

warnins: The enerqv eauation could not be balanced w i t h i n  the soec i f ied number o f  i t e r a t i o n s .  The - 
program G$ed ' c r i t i c a l  depth f o r  the  water surface and continued,on w i t h  the ca lcu la t ions.  

warning: The,veloci ty head has,changed by more than 0.5 ft (0.15 m). This may i n d i c a t e  the  need f o r  
a d d i t ~ o n a l  cross sections. a warning: The conveyance r a t i o  (u~st ream convevaoce d iv ided bv downstream convevance) i s  l ess  than - - 0.7 o r  greater than 1:4: This may ind ica te  the neea f o r  add i t iona l  cross sections. 

Warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross sect ion.  

This may ind ica te  the need f o r  add i t iona l  cross sections. 
warning: During the standard step i t e r a t i o n s ,  when the assumed wafer surface was,set equal t o  c r i t i c a l  

depth, the ca lcu la ted water surface came back below c r i t i c a l  depth.  his ind icates t h a t  there 
i s  

not a v a l i d  s u b c r i t i c a l  answer. The program defau l ted t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: lS3WS24A (A60) 
REACH: REACH 1 RS: 2.944 

INPUT 
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1 ~ 3 ~ ~ 2 4 ~ ~ 6 0 .  rep 
Manning's n values num= 3 

s t a  n v a l  s t a  n Val s t a  n Val 
**************~*****************h*************** 

9226.38 .05 9832.19 .04310082.09 .05 

sank Sta: Le f t  R igh t  Lengths: Lef t  channel ~i h t  c o e f f  Contr .  Expan. 
9832.1910082.09 1445 1437 1145 .1 .3 

~ n e f f e c t i v e   low num= 1 
s t a  L s t a  R Elev permanent 
1013410458.03 1025 F 

:F:::,55::f::9!::::ii*5;:fS2t5f5,F(i:********9c*************************************9<***e********* 
* E.G. Elev (ft) * 1023.76 * Element * Le f t  os : channel : R i  h t  0s : 
* Vel Head (ft) * 0.18 * w t . n - v a l .  * 0.050 0.043 8.050 
* W.S. Elev ft * 1023.58 * Reach Len. (ft) * 1445.00 * 1437.00 * 1345.00 * 
* c r i t  w.s. tftj * 1022.61 *  low Area (sq ft) * 0.51 * 468.84 " 10.62 * 
* E.G. Slope (ft/ft) *0.004285 * 0.51 ' 468.84 * 60.43 * 
* Q T o t a l  ( c ~ s )  * 1620.00 : ;$:: $:?SF) * 0.15 *1612.68 * 7.17 * 
* TO w id th  (ft) * 440.63 * TOP w ld th  (ft) * 8.71 : 249.90 * 182.02 * 
* vel; T o t a l  (f t /s) * 3.38 * A v i . , v e l .  ( f t / s j  * 0.29 3.44 * 0.68 * 
* Max Chl Dpth (ft * 3.58 * Hy r ~ e p t h  (ft * 0.06 * 1.88 : 0.20 " 
* conv. T o t a l  (cfs 3 * 24749.0 * conv. (cfs) * 2.3 * 24637.1 109.5 * 
* Length wtd. (ft) * 1436.81 * Wetted per. (ft * 8.71 * 250.02 : 51.91 : 
* Min ch ~1 (ft) * 1020.00 +, Shear ( lb/sq ft i * 0.02 * 0.50 0.05 
* ~ l p h a  * 1.03 " Stream power (1 /ft s) : 0.00 * 1.73 * 0.04 * * F rc tn  Loss (ft * 11.58 * cum volume (acre-ft) 3.30 : 81.02 * 4.14 " 
* C & E Loss (ft * 0.09 * cum SA (acres) * 10.03 27.71 * 2.81 * 
.................................................................................................. 

Warning: The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). Th i s  may i n d i c a t e  t h e  need f o r  
a d d i t i o n a l  cross sect ions.  

Warning: The conveyance r a t l o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 
0.7 o r  g rea ter  than 1.4. Th i s  may i n d i c a t e  t he  need f o r  a d d i t i o n a l  cross sect ions.  

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and prevlous cross sec t ion .  

Th i s  may i n d i c a t e  t h e  need fo r  a d d i t i o n a l  cross sect ions.  
Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  l o c a t i o n .  The c r i t i c a l  depth w i t h  t h e  lowest ,  
v a l i d ,  water 

sur face  was used. 

CROSS SECTION 

RIVER: lS3WS24A (A601 
REACH: REACH 1 RS: 2.672 

. . 
oesc r i  p t i on :  
s t a t i o n  E leva t i on  Data num= 6 1  

s t a  E lev  Sta Elev s t a  Elev Sta Elev s t a  Elev .................................................................................. 
9295.69 1019.86 9324.84 1019.76 9325.11 1019.76 9325.6 1019.75 9361.97 1019.33 
9381.78 1019.13 9398.82 1018.97 9430.12 1018.6 9437.16 1018.53 9437.62 1018.54 
9438.12 1018.54 9438.59 1018.54 9439.64 1018.54 9441.8 1018.55 9443.56 1018.56 
9446.86 1018.44 9495.65 1017.88 9501.78 1017.91 9512.64 1017.09 9519.79 1016.3 
9523.18 1016.04 9533.39 1016.13 9541.82 1016.22 9545.65 1016.26 9549.77 1016.3 
9583.12 1016.55 9609.53 1016.28 9639.15 1015.92 9656.83 1015.71 9666.47 1015.63 
9693.69 1015.31 9723.41 1014.98 9730.55 1014.92 9743.67 1014.82 9767.41 1014.69 
9780.34 1014.54 9804.27 1014.34 9837.28 1014.08 9841.13 1014.06 9848.18 1014.01 
9877.99 1014.1 9894.22 1013.96 9914.84 1013.94 9969.99 1008.34 9984.18 1007 

10000 1007.5610003.29 1007.6810012.06 1008.2610034.34 1010.7310060.86 1013.51 
10093.31 1014.5310098.75 1014.5110154.32 1016.0310191.59 1017.8310213.92 1018.45 
10240.95 1019.4810278.94 1023.9210279.81 1023.9910334.53 1023.6410358.04 1025.48 
10406.65 1024.28 

Manning's n Values num= 3 
Sta n v a l  s t a  n v a l  s t a  n v a l  

.............................................. 

9295.69 .05 9914.84 ,04310093.31 .05 

sank s ta :  Le f t  R igh t  Lengths: Le f t  channel R i  h t  c o e f f  cont r .  Expan. 
9914.8410093.31 1295 1304 1930 .1 . 3  

$R:5,~$$~:t~,:~1;~~$**5::f~~:*$~,F*:ii***t~ii~***I(liii***ii**t**li~~***~ii*I**II~*.t****~t**i(V~*d/i*ii****~* 
* E.G. E lev  $ft) * 1012.09 * Element * Le f t  0s : channel : Right  0s : 
* v e l  Head ( t) * 1.04 * w t . n - V a l .  * 0.043 
* W.S. Elev (ft) * 1011.06 * Reach  en. (ft) * 1295.00 * 1304.00 * 1330.00 " 



* c r i t  W.S. (ft) 

* Max c h l  Dpth (ft) 
* conv. Tota l  (cfs) 
* Length wtd. (ft) 
* Min ch ~l (ft) 
* Alpha 
* Frc tn  Loss (ft) 
* c & E Loss (ft) 
* f + t l * t * * * * * * * t Y I * * * d  

l s 3 w s 2 4 ~ 6 0 . r e p  
Flow Area (sq ft) * * 

* 
* 
* 
* 
* 

cum SA (acres) 
,****,?*************t*ff*f< 

Warning: The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). This may i n d i c a t e  the  need f o r  
add i t iona l  cross sections. 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may ind ica te  the need for  add i t iona l  cross secfions. 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and prevlous cross sect ion.  

This may i n d i c a t e  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 1S3WS24A (A601 
REACH: REACH 1 RS: 2.425 

INPUT 

Elev s t a  
i%************** 

Elev s t a  Elev 
*****t***I*f***s**s,,,c*** 

Manning's n Values num= 3 
s t a  n Val s t a  n Val s t a  n v a l  

................................................ 

9067.11 .05 9924.75 .04310101.82 .05 

sank sta:  Lef t  Right Lengths: Lef t  channel ~ i g h t  coe f f  cont r .  Expan. 
9924.7510101.82 1040 1059 1045 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
....................................................................................... 

* E.G. Elev (ft) * 1003.13 * dement * L e f t  os : channel : Right 0s : 
* vel  Head (ft) * 0.23 * w t .  n-val .  * 0.050 0.043 
* W.S.  Elev (ft * 1002.91 * Reach Len. (ft) * 1040.00 * 1059.00 * 1045.00 * 

a *  low Area (sq ft) * 104.56 * 460.21 * * 
* E.G. slope (ft/ft) "0.003552 * Area (s ft) * 104.56 * 460.21 * * 
* Q Tota l  ( c f ~ )  * 1900.00 * Flow (CTS) * 101.07 * 1798.93 * * 
* TO width (ft) * 435.00 * Top width (ft) * 259.29 * 175.71 * 
* ve? 

'i 

Total  (ft/s) * ;:", *""I.. ve l .  ( f t /s )  * 0.97 * 3.91 * * " Max c h l  opth (ft) % * ~y r oepth (ft) * 0.40 * 2.62 : .A 

conv. Tota l  cfs)  * 31881.5 * conv. (cfs) * 1696.0 * 30185.5 
* Length wtd. lft) * 

* 1058.51 * Wetted Per. (ft) * 259.29 * 175.99 * & 

* Min ch ~l (ft) * 997.75 * shear ( lb/sq ft) " 0.09 * 0.58 * * 
* ~l pha * 1.28 * stream Power ( l b / f t  s) ; 0.09 ' 2.27 : * 
* Frctn LOSS (ft) * 7.85 * cum volume (acre-f t )  * 1.74 * 59.55 3.20 * 
* c & E LOSS (ft) * 0.07 * cum SA (acres) 6.03 * 17.99 * * 
.................................................................................................. 

warning: The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). This may i n d i c a t e  the need f o r  
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1s3Ws24~60 . rep  
add i t iona l  cross spctions. 

Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s . l ess  than 
0.7 o r  greater than 1.4. This may ind ica te  the need f o r  add i t iona l  cross secflons. 

Warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross section. 

This may ind ica te  the need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 153WS24A (A60) 
REACH: REACH 1 RS: 2.224 

INPUT 
Descr ipt ion:  
s t a t i o n  Elevat ion Data num= 21 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9905.37 995.12 9908.35 995.11 9944.19 994.95 9954.99 993.78 9962.09 993.08 
9985.06 991 9987.93 991.22 9994.13 991.65 10000 992.0510008.84 992.75 

10011.97 99310026.07 992.78 10077.3 99210105.62 995.7110126.98 998.85 
10139.22 1001.0910168.97 1005.0410226.98 1009.28 10231.3 1009.7210234.85 1010.06 
10243.19 1009.33 

Manning's n Values num= 3 
s t a  n Val s t a  n Val s t a  n va l  

......................................... 

9905.37 .05 9944.19 .04310105.62 .05 

sank sta:  L e f t  Right Lengths: L e f t  channel R i  h t  coeff Contr. Expan. 
9944.1910105.62 2060 2107 2825 .1 .3 

$5!22*:5$1:!!*!:$::$**::::~!:*:::*:***********,,*********************************,?**********9?*** 

* E.G. Elev (ft) * 995.22 * Element * Left  oe : channel : Right OB : 
* ve l  Head (ft) * 0.91 * W t .  n-Val. 2 0.043 
* W.S. € lev  ft) * 994.31 * Reach  en. (ft) * 2060.00 * 2107.00 * 2125.00 * 
* c r i t  W.S. $ft) * 994.31 *  low Area (sq ft) * * 261.91 * 
* E.G. Slope (ft/ft) * 261.91 * * 
* Q ro ta1  (cfs) * * 2000.00 * 2 

* TO width ft) * 144.91 * 
* vey Total  [ f t / s )  

* 
* * 7.64 * VG 

* Max chi ~ p t h  (ft) * * 1.81 : * 
* conv. Total cfs) * * 13404.7 

Lpngth wtd. [ft) 
W 

* 145.30 * * 
* Mln ch ~l (ft) * 2.51 * * 
* Alpha * 19.13 * * 
* Frc tn  LOSS (ft 0.49 : 50.77 : 3.20 : 
* C & E LOSS (ft * 0.19 * cum SA (acres) 2.94 14.10 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy equafion could not  be balanced w i t h i n  the spec i f ied number o f  i t e r a t i o n s .  The 
program used c r i t i c a l  depth for  the water surface and continued on w i t h  the ca lcu la t ions.  

Warning: The,vploci ty head has,changed by more than 0.5 ft (0.15 m).  his may ind ica te  the need for  
add i t iona l  cross sections. 

Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may ind ica te  the need for add i t iona l  cross secfions. 

Warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the current and prevlous cross sect ion.  

This may ind ica te  the need f o r  add i t iona l  cross sections. 
Warning: During the standard step i t e r a t i o n s ,  when the  assumed water surface was,sef equal t o  c r i t i c a l  

d e ~ t h ,  the ca lcu la ted water surface came back below c r i t ~ c a l  depth. This ind icates t h a t  there . . 
i s  

not a v a l i d  s u b c r i t i c a l  answer. The program defaul ted t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: 153WS24A (A601 
REACH: REACH 1 RS: 1.825 

INPUT 
Descr ipt ion:  
s t a t i o n  Elevat ion Data num= 52 

s t a  Elev Sta Elev s t a  Elev s t a  Elev s t a  Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9663.68 975.7 9699.07 975.66 9703.86 975.66 9719.89 975.61 9744.04 975.55 
9751.26 975.52 9784.22 975.39 9803.44 975.3 9824.4 975.18 9855.63 975.03 
9864.58 974.95 9894.55 974.93 9904.76 974.9 9907.81 974.89 9914.87 974.52 
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1 ~ 3 ~ ~ 2 4 ~ 6 0 .  rep 
9921.67 974.07 9936.94 973.3 9982.36 971 10000 97110001.57 971 
10040.6 971 10055.5 972.110102.55 976.2710118.86 976.5410141.55 977.61 

10172.09 978.3110180.54 978.7410203.73 979.3510219.54 98010225.31 980.08 
10258.54 9811.110278.53 981.710297.54 982.1910331.75 983.4410336.53 983.51 
10349.64 984.0910375.53 985.2510384.98 985.7910414.53 986.74 10438.2 988.03 
10453.53 988.2410491.42 989.410492.53 989.4110495.56 989.4710531.52 989.82 
10544.64 989.910570.52 990.0210597.86 990.1810609.52 990.3310641.47 990.25 
10648.52 990.1810651.09 990.13 

Manning's n values num= 3 
s t a  n Val s t a  n Val Sta n v a l  ................................................ 

9663.68 .05 9894.55 .04310102.55 .05 

sank s ta :  L e f t  Right Lengths: L e f t  channel R i  h t  coeff Contr. Expan. 
9894.5510102.55 1665 1698 1875 .1 .3 

* E.G. Elev (ft) 
* v e l  Head (ft) 
* W.S. Elev (ft 
* c r i t  w.s. (ft3 
* E.G. Slope (ft/ft) 
* Q To ta l  (cfs) 
* TO w id th  (ft) 
* veY Tota l  ( f t /s )  
* Max ch l  ~ p t h  (ft) 
* conv. Tota l  (cfs) 
* Length wtd. (ft) 
* Min ch ~l (ft) 
* ~l pha 
* F rc tn  LOSS (ft) " C & E LOSS (ft) 
..................... 

~ l e m e n t  + 
* W t .  n-Val . * 
" Reach Len. (ft) * 
* F ~ O W  Area (sq ft) * 
* Area (s ft) 
* Flow ( 4 5 )  t 
* Top Width (ft) * 

Vel. ( f t /s )  : &8;. oepth (ft) 
* 
* 

* conv. (cfs) * 
* wetted per. (ft) * 
' shear ( lb/sq ft) * 
* stream Power ( l b / f t  s) : 
* cum volume (acre-ft) * 
* cum sA (acres) 
.............................. 

Lef t  0s 
0.050 

1665.00 
10.74 
10.74 

5.82 
68.66 
0.54 
0.16 
92.6 

68.66 
0.04 
0.02 
0.24 
1.31 

L . * * * * t * ' l * i  

* channel : 
* 0.043 
* 1698.00 * 
* 523.05 * " 523.05 " " 2184.18 * 
* 195.62 " 
* 4.18 * 
* 2.67 ;: z 34786.0 

195.90 " 
0.66 * 

* 2.74 z 
* 31.78 
* 5.86 * 

t******** ****( 

Right OB : 
1675.00 * * 

* 
d 

* 
* 
* 
* 
* 

3.20 

r * * * * t * * * * *  

warning: The,veloci ty head has,changed by more than 0.5 ft (0.15 m). This may ind ica te  the  need f o r  
a d d i t ~ o n a l  cross sections. 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may ind ica te  the need f o r  add i t iona l  cross sections. 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross section. 

This may i n d i c a t e  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 153WS24A (A60) 
REACH: REACH 1 RS: 1.503 

INPUT 
Descr ipt ion:  
s t a t i o n  Elevat ion oata num= 11 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9868.84 963.12 9874.42 963.11 9918.86 963.1 9946.98 960.91 9991.22 957.05 
9998.21 957.07 10000 957.0710009.28 957.0710046.15 960.8710071.49 963.3 

10103.73 963.65 

Manning's n values num= 3 
s t a  n v a l  s t a  n v a l  s t a  n v a l  ................................................ 

sank sta: L e f t  Right Coeff  Contr. Expan. 
9918.8610071.49 .1 .3 

E.G. Elev (ft) 
Vel Head (ft) 
w.s. Elev (ft) 
c r i t  W.S. (ft) 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO w id th  (ft) 
veY Tota l  (ft/s) 
Max ch l  opth (ft) 
conv. Total  (cfs) 

Element 
w t .  n-Val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area (s ft) 
Flow (CTS) 
Top Width ft) 
nv ve l .  l f t / s )  
~ y % .  Depth (ft) 
conv. (cfs) 

* L e f t  0s 

* 1589.00 * 

channel * 
0.043 * 

1589.00 * 
250.66 * 
250.66 " 

2210.00 * 
105.12 * 

8.82 " 
7 ~ 3 8  * 

Right 08 * 
*- 

1589.00 * * 
* 
* 
3 

" 
* 
* 
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l S 3 W S 2 4 ~ 6 0 . r e p ~  

3 * 105.50 * * Length wtd. (ft) * 1589.00 * Wetted Per. (ft 
* 

* Min Ch ~l (ft) * 3.05 : * 957.05 * Shear ( lb/sq ft 
* 

* 1.00 * stream power ( l b / f t  s) : * 26.85 * * Alpha 
* FrCtn LOSS (ft 3 * 13.37 * cum Volume (acre-ft) * 0.03 : 16.70 : 3.20 : 
* c & E LOSS *t******t***t*t**n**h*i**h****,,Ir*tU*%*********************************************************** 0.26 * cum SA (acres) (ft * 

Warning: The energy equafion could no t  be balanced w i t h i n  t h e  spec i f i ed  number of i t e r a t i o n s .    he 
program used c r i t ~ c a l  depth f o r  t h e  water surface and contlnued,on w l t h  t h e  ca l cu la t i ons .  

Warning: The v e l o c l t y  head has changed by more than 0.5 ft (0.15 m). Th l s  may i n d l c a t e  t he  need fo r  
add i t i ona l  cross sect ions.  

Warning: The energy l o s s  was greater  than 1 .0  ft (0.3 m). between t h e  cu r ren t  and previous cross Section. 

Th is  may i n d i c a t e  t he  need fo r  add i t i ona l  cross sect ions.  
Warning: Dur ing t h e  standard step i t e r a t i o n s ,  when t h e  assumed wafer sur face was,sef egual t o  c r i t i c a l  

depth, t h e  ca l cu la ted  water surface came back below c r l t l c a l  depth. ~ h l s  indicates t h a t  t he re  
i s  

no t  a v a l i d  s u b c r i t i c a l  answer. The program defaul ted t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: 1S3WS24A (A601 
REACH: REACH 2 RS: 1.202 

INPUT 

~ a n n i n g ' s  n values num= 3 
s t a  n v a l  s t a  n Val s t a  n Val 

t*****************.'****I<****,~*,<~**~,**V*V,<******* 

9798.43 .05 9888.87 ,04310147.24 .05 

sank s t a :  Le f t  R igh t  ~ e n g t h s :  Le f t  channel ~i h t  Coef f  con t r .  Expan. 
9888.8710147.24 1325 1289 1350 .1 .3 

CROSS *t******t**~*t*tt**,r~***e~h**(rV**ht~i(eh*~******~***~*******~*+******?<%****i~***********~~**i~i~***~, SECTION OUTPUT P r o f i l e  #PF 1 

* E.G. Elev jft) 946.19 * dement  9- Lef t  os : channel : R i  h t  OB : 
* v e l  Head ( t) * 0.34 * W t . n - V a l .  * 0.050 0.043 8.050 
* W.S. Elev (ft) * 945.85 * Reach Len. (ft) * 1325.00 * 1289.00 * 1250.00 * 
* c r i t  W.S. (ft) * 944.77 * Flow Area (sq ft) * 1 .91  * 665.18 * 175.56 * 
* E.G. s lope (ft/ft) *0.005664 * Area fscj ft) * 1 . 9 1  * 665.18 * 175.56 * 
" Q To ta l  (cfs) * 3640.00 ' Flow C 5) * 1.22 * 3247.63 ' 391.16 
* TO w id th  ft) * 558.68 " ~ o p w i d t h  ft) * 12.57 * 258.37 * 287.74 ' 
* v e  a fft/s)3 * 4.32 * Av . v e l  . t f t / s )  * 0.64 * 4.88 : 2.23 : 
* Max Chl op th  (ft * 4.78 * Hy j r .  Depth (ft) * 0.15 * 2.57 0.61 
* conv. To ta l  (cfs * 48364.4 * conv. (cfs) * 16.2 * 43151.0 * 5197.3 1 
* Length wtd. (ft) * 1286.67 * wetted Per. (ft) * 12.58 * 258.62 * 287.82 
* Min Ch ~l (ft) * 941.07 * Shear ( lb/sq ft) 0.05 * 0.91 * 0.22 " 
* Alpha * 1.17 * S t r e a m ~ o w e r ( l b / f t s ) :  0.03 : 4.44 : 0.48 : 
* ~ r c t n  LOSS ft * 10.68 * cum volume (acre-ft) * 9.68 74.46 5.14 
* C & E LOSS fftj * 0 03 * Cum sA (acres) 7.66 * 25.18 * 9.46 * 
.............................................................................................. 

Warning: D iv ided f low computed fo r  t h i s  cross-sect ion.  
Warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l ess  than 

0.7 o r  g rea ter  than 1.4. Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross secfions. 
Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and prevlous cross sec t ion .  

Th is  may i n d i c a t e  t h e  need f o r  a d d i t i o n a l  cross sect ions.  

CROSS SECTION 

RIVER: 1S3WS24A (A60) 
REACH: REACH 2 RS: 0.958 
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INPUT 
Descr ipt ion:  
s t a t i o n  Elevat ion Data num= 70 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev Sta Elev 

Manning's n values num= 3 
s t a  n Val s t a  n Val Sta n Val 

***V***"<,<**************************~tI**-********** 

9608.24 .05 9810.02 .04310075.18 .05 

sank s ta :  L e f t  ~ i g h t  Lengths: L e f t  Channel R i  h t  coe f f  cont r .  Expan. 
9810.0210075.18 1180 1235 d 8 0  .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 .................................................................................................. 
* E.G. E l e ~  (ft) 
* ve l  Head (ft) " W.S. Elev (ft) 
* c r i t  W.S. (ft) " E.G. Slope (ft/ft) 
* Q Tota l  ( c ~ s )  
* TO w id th  (ft) 
* ve? To ta l  ( f t / s )  
* Max c h l  Dpth (ft) 
* conv. Total  (cfs) 
* Length Wtd. (ft) 
* Min ch E l  (ft) 
* Alpha 
* Frc tn  Loss (ft) 
* C & E LOSS (ft) ...................... 

Element 
w t .  n-val. 
Reach Len. (ft) 
 low Area (sq ft) 
Area (s ft) 
Flow (C?S) 
TOP width (ft) 

AVi.. vel .  ( f t /s )  
Hy r Depth (ft) 
conv. (cfs) 
wetted Per. (ft) 
shear (lb/sq ft 
stream power (1 b /ft s) 
Cum Volume (acre-f t )  
cum SA (acres) ....................... 

" L e f t  0s * channel * 
* 0.050 " 0.043 * 
* 1180.00 * 1235.00 * 
* 12.15 " 579.35 * 
* 12.15 * 579.35 * 
* 24.25 * 3802.96 * 
" 26.61 : 265.16 * " 2.00 6.56 ' " 0.46 " 2.18 * 
* 214.1 " 33566.5 * 
* 26.63 " 266.86 * 
* 0 . 3 7 "  1 . 7 4 :  " 0.73 " 11.42 
* 9.46 * 56.04 * 
* 7.06 * 17.43 ' 

t * V I * * * * * * * t * * * * I * * * * * * * ,  

Right 00 * 
0.050 " 

1280.00 
36.75 * 
36.75 * 
82.79 * 
67.14 " 

2.25 * 
0.55 ' 

730.7 * 
67.15 * 

0.44 ' 
0.99 * 
2.09 * 
4.37 * 

I***t**t*** 

Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4.  This may i n d i c a t e  the need f o r  add i t iona l  cross sections. 

Warning: The energy loss  was greater than 1 .0  ft (0.3 m). between the current and previous cross sect ion.  

This may i n d i c a t e  the need for add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 1S3WS24A (A60) 
REACH: REACH 2 RS: 0.724 

INPUT 
Descr ipt ion:  
s t a t i o n  Elevat ion Data 

s t a  Elev s t a  ......................... 
9336.43 929.92 9360.33 
9460.33 928.32 9468.73 
9568.06 925.35 9610.34 
9710.34 922.45 9719.92 
9750.49 921.81 9772.69 
9780.08 920.78 9854.58 
9917.33 922.94 9983.11 

10005.78 919.210016.56 
10110.35 929.3310113.71 
10212.51 933.4410260.36 
10360.37 935.1210360.69 

num= 53 
Elev s t a  **********,#***** 

929.47 9369.41 
928.19 9510.33 

924 9617.72 
922.09 9726.17 
920.46 9777.78 
923.44 9860.34 
918.21 10000 
919.3410047.53 

929.510160.36 
935.37 10261.9 

935.110386.66 

Elev Sta 
* t * Y * * * - * * * * Y * t * <  

929.44 9410.33 
927.14 9518.4 
923.71 9660.34 
921.94 9750.47 

920.2 9777.79 
923.5 9866.02 

918.5510005.74 
924.8610060.35 
931.2610163.11 

935.410310.37 
934.04 

Manning's n Values num= 3 
s t a  n va l  s t a  n va l  Sta n Val 
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Elev s t a  
,***********"I*** 

928.89 9419.07 
926.94 9560.34 
922.83 9667.38 
921.28 9750.47 
920.28 9777.8 
923.49 9910.34 
918.6710005.77 
927.0510064.32 
931.3710210.36 
936.21 10311.3 



sank Sta: Lef t  Right Lengths: Left  channel R i  h t  Coeff COntr. Expan. 
9910.3410060.35 790 801 ?95 .1 .3 

CROSS ******t**e***t***ft*htt******t********(***************************fc****qt*********************** SECTION OUTPUT p r o f i l e  #PF 1 

* E.G. Elev fft) * 924.36 * ~ l e m e n t  * Left  0s : channel : Right 06 : 
* vel  Head ( t) * 0.49 * w t . n - V a l .  * 0.050 0.043 
* W.S. Elev ft * 923.86 * Reach Len. (ft) * 790.00 * 801.00 * 795.00 : 
* c r i t  w.s. $4 * 923.25 F ~ O W  Area (sq ft) * 411.14 * 451.04 * 

* 411.14 * 451.04 ' * ~ . ~ . s l o p e ( f t / f t )  '0.006814 * ~ r e a ( s  ft) 
4160.00 * Flow (C?S) 

* 
* 1251.01 * 2908.99 ' * Q Total  (cfs) 

* 
* 428.07 * TOP width (ft) * 296.48 * 131.59 * * TO width (ft) 

* 
* 4.82 " A v  Vel. ( f t /s * 3.04 * 6.45 * * Vey Total  ( f t /s )  * 5.65 * ~ y % .  oepth (ftj 

* 
* 1.39 * 3.43 : * Max ch l  ~ p t h  (ft) 

* 
* 50395.4 * conv. (cfs) * 15155.1 * 35240.3 * conv. Total (cfs) 

* 
* 297.63 * 132.67 * * ~ e n g t h  wtd. (ft) * 799.38 * wetted Per. * 0.59 * 1.45 * 

* 
* 918.21 * shear ( lb/sq ft * Min ch ~l (ft) 

t 

* 1.37 * Stream Power (1 /ft s) : 1.79 * 9.33 * * Alpha 
* ~ r c t n  LOSS (ft * 5.21 * cum volume (acre-ft) * 3.73 * 41.44 * 1.55 * 
* c & E Loss (ft3 * 0.03 * cum SA (acres) 2.69 * 11.81 * 3.38 * 
................................................................................................... 

Warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross sect ion 

This may ind ica te  the need for add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 1S3WS24A (A601 Rs: 0.572 
REACH: REACH 2 

INPUT 

Manning's n Values num= 3 
s t a  n va l  s t a  n Val s t a  n va l  

................................................. 

9038.6 .05 9936.66 .04310167.99 .05 

'dank Sta: Lef t  Right Lengths: Left channel R i  h t  Coeff COntr. Expan. 
9936.6610167.99 1650 1468 1350 .1 .3 

:~9~,1~$1f~,:y~e~;*~:,r:f;~:*$::*?. *il*I***,,e**** ************h***e**,c*2***********e****e******u* 
* E.G. Elev fft) * 919.12 * Element ii 0.043 * Lef t  os : channel : Right 06 : 
* Vel Head ( t) 
* w.s. Elev (ft * 1650.00 * 1468.00 * 1350.00 : 
* c r i t  w.s. (ftj * * 622.19 : 

* * 622.19 % 

" E'G'  'lope (ft/ft) * * 4320.00 ' * * Q Total  ( c ~ s )  * * 151.50 : * 
* TO width ft) * * 6.94 
* veY Total  t f t /s )  

* 
tr * 4.11 : * Max Chl Dpth (ft 

* 
* * 54627.4 

a conv. Total cfsj * 
* 153.63 * * ~ e n g t h  wtd. $ft) 

* 
* 1.58 * * 

* Min ch ~l (ft) * 10.98 * * 
* Alpha 
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lS3WS24AA60. rep 
* Frc tn  LOSS ft) * 12.99 * Cum Volume (acre-f t )  " * 31.57 * 1.55 " 
* c & E Loss tft) * 0.05 * cum SA (acres) * 9.20 * 3.38 * 
****h******t***.*****************~**II*****************,c***********************~~~************** 

Warning: The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). This may ind ica te  the  need for  
add i t i ona l  cross sections. 

Warning: The energy l o s s  was greater than 1 .0  ft (0.3 m). between the  cur rent  and previous cross section. 

This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 1S3WS24A ( ~ 6 0 )  
REACH: REACH 2 RS: 0.294 

INPUT 
Descr ipt ion:  
s t a t i o n  Elevat ion Data 

s t a  Elev s t a  ......................... 
num= 60 

 lev s t a  .**********,,****,<  lev s t a  **************** 
910.29 9587.66 
911.08 9676.88 
910.81 9777.01 
909.89 9850.75 
907.05 9919.5 
900.46 9968.13 
899.0610018.08 
904.0710121.91 

904.410211.27 
907.6210324.21 
909.6610406.44 
912.2110518.58 

 lev s t a  ***************< 
910.38 9603.35 
911.08 9704.94 
910.73 9783.93 
909.85 9851.51 
906.35 9926.78 
900.95 9973.2 
899.0910018.09 
904.3410123.46 
904.8610223.06 
908.4510342.97 
909.8910406.46 
913.3 10526.5 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

,<*s**Y**********tC*%*****,1*,<************9c******* 

9499.15 .05 9844.13 .04310071.34 .05 

sank sta: L e f t  Right Lengths: Left  channel R i  h t  coe f f  Contr. Expan 
9844.1310071.34 800 870 820 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
+ * * * f * * * * * * * * * * * * * * * i i * * * * f * * * * * , ~ * * * * * * * * V * ~ ~ * * * * , ~ * * * * * 9 < * * ~ ~ * ~ * ~ < ~ ~ ~ < * * * * * * * * * * * ~ ~ ~ * * * * * * * * * * * * ~ ~ * * * ~  

* E.G. Elev (ft) * 906.08 * Element L e f t  06 : Channel : Right 0s : 
* v e l  Head (ft) * 1.27 f : ~ t .  n-val. f 0.043 0.050 
* W.S. Elev (ft) * 904.81 * Reach Len. (ft) * 800.00 * 870.00 ' 820.00 * * c r i t  W.S. (ft) * 904.81 "  low Area (sq ft) s * 490.11 * 62.19 * 
* E.G. slope (ft/ft) "0.013098 Area s ft) t * 490.11 * 62.19 * 
* Q Tota l  (cfs) * 4620.00 * Flow (c%) ti * 4494.33 ' 125.67 * 
* TO wid th  (ft) * 273.13 * T O P  width (ft) * 137.31 * 135.82 * 
* veY Tota l  (ft/s) * 8.37 * A V ~ .  v e l .  (ft /s) * " 9.17 * 2.02 * 
" Max chi ~ p t h  (ft) 5.75 * Hydr. ~ e p t h  (ft) * * 3.57 : 0.46 * 
" conv. Total  (cfs) : 40368.2 * conv. (cfs) 6 * 39270.2 1098.0 ) 

* Length Wtd. (ft) 869.33 * wetted per. (ft) * " 138.81 * 135.82 * 
* Min ch ~l (ft) 899.06 * shear ( lb/sq ft) t " 2.89 : 0.37 * 
" ~l pha * 1.17 * stream Power ( l b / f t  s) : * 26.48 0.76 * 
* F rc tn  LOSS (ft) * 8.92 * cum Volume (acre-f t )  * 12.83 * 0.59 * 
* c & E LOSS (ft) * 0.21 * cum SA (acres) * 4.34 1.28 * 
* * * * * * * * * Y * * * * * * * * * * * < < * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ~ * * * * * * * , c * * * * * * * * * * * * * * * * 9 ~ * * 9 c * * + ~ * *  

warning: The energy equation could not be balanced w i t h i n  the spec i f i ed  number of i t e r a t i o n s .  The 
program used c r i t i c a l  depth f o r  the water surface and continued on w i t h  the ca lcu la t ions.  

warning: The v e l o c i t y  head has,changed by more than 0.5 ft (0.15 m). This may ind ica te  the  need f o r  
add i t iona l  cross sections. 

warning: The energy l o s s  was greater than 1.0  ft (0.3 m). between the cur rent  and previous cross sect ion.  

This may i n d i c a t e  the  need f o r  add i t iona l  cross sect ions.  
warning: our ing the standard step i t e r a t i o n s ,  when the assumed water surface was,sef equal t o  c r i t i c a l  

depth, the ca lcu la ted water surface came back below c r i t l c a l  depth. This ind icates t h a t  there 
i s  

not a v a l i d  s u b c r i t i c a l  answer. The program defaul ted t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: 1S3WS24A (A60) 
REACH: REACH 2 RS: 0.130 
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. . 
Descr ipt ion:  
s t a t i o n  Elevat ion Data num= 5 3 

s t a  Elev s t a  Elev s t a  Elev Sta Elev s t a  Elev 
.................................................................................... 

9547.89 903.66 9590.47 903.32 9598.81 903.32 9619.2 903.38 9637.15 903.38 
9644.49 903.37 9675.49 902.38 9698.51 901.97 9713.83 901.44 9751.27 899.72 
9752.17 899.68 9752.53 899.66 9790.5 897.67 9806.55 896.67 9857.86 891.98 
9865.85 891.21 9865.88 891.62 9865.89 891.74 9893.46 892.22 9914.6 892.37 
9943.86 892.26 9968.62 892.24 9986.74 892.09 9986.76 892.33 10000 892.33 

10009.11 892.3710009.12 892.6110042.94 892.0610053.84 892.14 10084.3 892.72 
10099.94 892.3110102.87 892.2410102.88 892.3110102.93 892.7810117.17 894.49 
10120.46 895.2810124.43 896.1710137.59 898.1410153.79 901.36 10158 902.02 
10161.12 902.4910173.49 904.9210173.52 905.210173.54 905.4510178.95 905.35 
10188.12 906.0610200.05 906.6510224.25 908.6810229.15 909.1310258.57 910.49 
10258.59 910.5410258.68 911.0210261.73 910.9 

Manning's n Values num= 3 
s t a  n va l  s t a  n Val s t a  n va l  

*********,,****h******t**t**************I1*******9<* 

9547.89 .05 9751.27 .04310137.59 .05 

sank sta: Lef t  Right Lengths: Left  channel R i  h t  coe f f  contr .  Expan 
9751.2710137.59 650 685 250 .1 .3 

~~$::* :~:~:$~*: :~: :~ , , * : ; :E: : *$: : * : * * * ******** , ' * * * * * *** , , , , * , , * * * * * ******** , , * * * * ***9<**9 , **~ , * *******  

* E.G. E l e ~  (ft) * 895.74 * ~ l e m e n t  * Left  os : channel : Right 00 : 
* vel  Head (ft) * 0.57 * w t .  n-val. * 0.043 * * * w.?. Elev (ft) * 895.18 * Reach Len. (ft) * * 

* * 794.26 * * * c r l t  W.S. (ft) * 894.47 *  low Area (sq ft) h * 794.26 * * E.G. slope (ft/ft) *0.008311 * Area [sq ft) * * 4800.00 * * Q Total  (cfs) * 4800.00 * Flow C 5) h * 297.13 * * 297.13 * TOP width ft) U 

* 6.04 * Av ve l  . $f t /s )  * * 6.04 * * * veY To Total  Width gft) f t / s )  
* 

* 3.97 * H Y ~ E .  oepth (ft) * * 2.67 " * Max ch l  opth (ft 
* 

', 52650.7 " * conv. Tota l  (cfs j * 52650.7 * conv. (cfs) 
9, 

* 
* wetted per. (ft) * 298.94 * * Length wtd. (ft) 

* 

b * * 1.38 * + * Min ch El (ft) " 891.21 * Shear ( lb/sq ft * 8.33 : t 

" nlpha 98 1.00 * stream power (1 /ft 5) : vc * FrCtn LOSS (ft) * * cum volume (acre-ft) * * * C & E LOSS (ft) f * cum SA (acres) t 

* ,>,< *V,c******,~***,,*~;,,***,,********y**,8,~**,,***,c***************,,**i<***,,******,~**",,<**~<~~i~i~**~~***~'**** 

SUMMARY OF MANNING'S N VALUES 

River.ls3ws24B (A59) 
................................................................... 

t Reach * ~ i v e r s t a .  * n l  * n2 * n3 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

"REACH 1 * 1.901 .05* .043* .05* 
"REACH 1 * 1.672 * .05* .043* .05* 
"REACH 1 * 1.465 2 .05* .043* .05' 
"REACH 1 * 1.234 * .05'* .043* .05* 
*REACH 1 * 0.988 ii .05' .043" .05* 
*REACH 1 " 0.695 ii .05' ,043" .05* 
*REACH 1 " 0.515 *. .05* .043' .05* 

* 0.255 .05* ,043' .05* 

River:  ls3ws24A (A601 
*********.*******t******t******(**************,c*************** 

* Reach * ~ i v e r s t a .  * n l  * n2 * n3 * 
* * * * * * * * * * * * * U * * * * * * * * * t t * * * * * V * * * * * I i * * * * ~ * * * * * * * ~ ~ * * * * * * * * * * * ~ c * * * *  

*REACH 1 " 3.653 t . 05* .043" .0SY 
*REACH 1 * 3.416 r, .05* .043" .05* 
"REACH 1 * 3.186 t .05" .043* .05* 
"REACH 1 * 2.944 ~t .05* .043* .05* 
"REACH 1 * 2.672 % .05* .043* .05* 
"REACH 1 " 2.425 * .05* .043* .05* 
"REACH 1 2.224 (r .05* .043* .05* 
*REACH 1 * 1.825 t .05* .043* .05' 
"REACH 1 * 1.503 cx .05* .043* .05* 
'REACH 2 * 1.202 9. .05* ,043' .05' 
'REACH 2 a 0.958 * .05* .043* .05* 
"REACH 2 * 0.724 * .05* .043* .05* 
*REACH 2 * 0.572 * .05" .043" .05* 
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lS3WS24AA60.rep 
"REACH 2 * 0.294 * .05* .043* . 05* 

* 0.130 & .05* .043* . 05* 
................................................................... a 
****** * * * * t * * * * * * * * * * * * * * * * ' r * * * *V** * - * * * *~*~?** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

SUMMARY OF REACH LENGTHS 

R i v e r :  lS3WS24B (A59) 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * tYth** * * * * * * * * * *9 , * * * * * * * *9 , * * * * * * * * * * *  

ii Reach * R i v e r  s t a .  * L e f t  * channel + R i g h t  * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*REACH 1 ' 1.901  * 1145" 1210' 1130" 
*REACH 1 " 1.672 * 1080" 1095* 1065* 
*REACH 1 " 1.465 * 1190' 1220* 1180' 
'REACH 1 * 1.234 * 1290* 1294* 1280' 
'REACH 1 " 0.988 * 1460* 1551" 1590' 
'REACH 1 * 0.695 * 900* 950d 1015* 
"REACH 1 * 0.515 * 1370* 1371' 1405: 
"REACH 1 * 0.255 * ., * 
.................................................................... 

R i v e r :  lS3WS24A (A601 
.................................................................... 

* Reach * R i v e r  s t a .  * L e f t  * channel * R i g h t  * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

'REACH 1 * 3.653 * 12406 1253" 1230' 
*REACH 1 * 3.416 * 1150b 1213* 1180" 
'REACH 1 " 3.186 h 1290b 12801 1255" 
"REACH 1 * 2.944 1445" 1437" 1345* 
*REACH 1 * 2.672 1295* 1304" 1330' 
*REACH 1 * 2.425 A 1040* 1059" 1045' 
*REACH 1 * 2.224 2060* 2107* 2125" 
*REACH 1 * 1.825 t 1665* 1698' 1675" 
*REACH 1 * 1.503 * * * 
*REACH 2 * 1.202 ,Y 1325' 1289* 1250" 
'REACH 2 * 0.958 * 1180* 1235" 1280" 
:REACH 2 * 0.724 * 790* 801" 795" 
<REACH 2 * 0.572 * 1650" 1468" 1350" 
"REACH 2 " 0.294 * 800' 870" 820h 
"REACH 2 * 0.130 u 650Y 685* 650' 
****V****t*hV*i**************** , ,** ,<************************%*****  

* ~ t ~ ~ * * * * * * V t * * * * , ~ l * * ~ , , * * f * ? : * ~ , I * ~ * * * * * , i * * * * * * , , * * , < * , , * * * , ~ * * * ~ ' * * * * ~ ~ * * ~ r * * ~ < * * * * * * * ~ : * *  

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
R i v e r :  15315248 (A59) 

* * * * * * * * * * * + " 8 l * * * * * * * * * * ~ ~ ~ Y * * ~ f * * ~ f * ~ * Y Y * * ~ * * * * * * * * * * ~ ~ *  

* Expan. 
.*******?s* 

R ive r :  1s3WS24A ( ~ 6 0 )  

* * * * * V * * * , < * * * * * * l * * * * * * * * f f V * V * * U U * * * * ~ ~ * * * * * * * ~ ~ * * * * * *  

* Reach * R i v e r  s t a .  * c o n t r .  * ~ x p a n .  * 
* i * * * * h * * * * V l t * V t * * * V * * * * * V S * * * V * * i i f * * 1 ( * * * ~ * * * * * * * * * ~ * *  

"REACH 1 
"REACH 1 
'REACH 1 
*REACH 1 
'REACH 1 
"REACH 1 
'REACH 1 
'REACH 1 
*REACH 1 
*REACH 2 
'REACH 2 
*REACH 2 
*REACH 2 
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0.130 * .1" .3* :!Es:*f ............................................... 
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MODEL: 2SlWS31 (B46) 
REACH: 2SlWS31 (B46) 



HEC-RAS Version 3 .1  November 2002 
U.S. Army corp of Engineers 

Hydrologic Engineering center 
609 Second s t r e e t ,  Su i te  D 

Davis, C a l i f o r m a  95616-4687 
(916) 756-1104 

X x m  XXXX XXXX XX )000( 
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 XXXXXXX XXXX X X X  X x x x x x  

. . . - - - - . - . . . , , 
Pro jec t  T i t l e :  2SlWS31 (846) 
p ro jec t  F i l e  : 2SlWS3LB46.pr' 
Run Date and Time: 1/20/2005 !2:45:37 PM 

Pro jec t  i n  English u n i t s  

Pro jec t  Descr ipt ion:  
waterman wash F D ~  
Prepared by: 
Engineering and Environmental Consultants, 
T n r  
A,.-. 

3003 N. cent ra l  Avenue, s u i t e  600 
phoernx, Arizona 85012 
Phone: 
602-248-7702 FAX: 602-248-7851 
For: 
~ l o o d  con t ro l  D i s t r i c t  o f  Maricopa 
county 
Waterman wash - cont rac t  # 2002c024 
Topographic Mapplng Source: 

Stewart Geotechnolo y Dec. 2000 
10' contour ~ n t e r v a ?  
Discharge Informat ion 
obtained from hydrology repor t  
Studv L imi ts :  
wateFman wash 
F ina l  Model Run 
Date: Ju l y  2004 
Model : 2SlWS32 (846) 
Reaches: 2SlWS32 (846) 

PLAN DATA 

Plan T i t l e :  2slWS31 (846) 
plan F i l e  : q:\303002 waterman wash\HEC-RAS\Completed Mode ls \~ r in tab le  version\2slws31 
(B46)\2S1WS31846.p01 

Geometry ~ i t l e :  2Slws31 (646) 
GeOmetrY F i l e  : q:\303002 waterman ~ a s h \ ~ ~ ~ - ~ ~ ~ \ c o m p l e t e d  Models\Printable v e r s i o n \ 2 ~ 1 ~ ~ 3 1  

(B46)\2SlWS31_846.g01 

  low T i t l e  : 2s1Ws31 (846) 
 low F i l e  : q:\303002 Waterman Wash\HEC-RAS\Completed Models\printable Version\2Slws31 

(846)\2SlW531846.f01 

Plan Summary Information: 
Number o f :  cross Sections = 4 M u l i t p l e  openings = 0 

cu lve r t s  = 0 I n l i n e  Structures = 0 
Bridges = 0 Latera l  s t ruc tures = 0 

Com~utat iona l  Informat ion 
Water surface c a l c u l a t i o n  to lerance = 0.01 
c r i t i c a l  de t h  ca lcu la ton tolerance = 0.01 
Maximum numler o f  i n te ra t i ons  = 20 
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2slws31846.rep 
Maximum d i f f e r e n c e  to le rance = 0.3 
 low to le rance fac tor  = 0.001 

Computation Options 
c r i t i c a l  depth computed on l y  where necessary 
Conveyance calculation Method: A t  breaks i n  n values on l y  
F r i c t l o n , s l o  e ~ e t h o d :  Average conve ance 
Computatlona? Flow Regime: Subcrl t i c a l  FYOW 

Encroachment Data 
Equal conveyance = True 
Le f t  of fset  - - 0 
R igh t  Offset = 0 

R iver  = 2slws32 (846) Reach = REACH 1 
RS p r o f i l e  ~ e t h o d  v a l  u e l  v a l  ue2 
1.117 PF 2 1 9930 10100 
0.858 P F 2  1 9945 10125 
0.601 P F 2  1 9900 10100 
0.326 PF 2 1 9900 10100 

FLOW DATA 

Flow T i t l e :  2SlWS31 (846) 
  low ~ i l e  : q:\303002 Waterman w~~~\HEc-RAs\comple ted  M o d e l s \ ~ r i n t a b l e  v e r s i o n \ 2 ~ 1 ~ ~ 3 1  
( 8 4 6 ) \ 2 ~ l ~ S 3 L B 4 6 . f 0 1  

Flow Data (cfs)  ................................................................. 
 each RS Y PF 1 * 

1.117 ' 690 * 
0.858 * 980 : 
0.601 1270 

1570 * 

~ o u n d a r y  *h*U**t**tt*~,******h~tht~~*~W~**t*****************~*,,***,c*~***********************i~********~**~~********* condi t i o n s  

* River  Reach p r o f i  1 e upstream 
*  owns stream " 

h**t***,<*t****U*********** *** ,<*< ............................................................................ 
PF 1 ~ o r m a l  s = 0.0051 Known ws = 1108 " 

..................... **,, ................................................................ 

GEOMETRY DATA 

Geometry T i t l e :  251WS31 (846) 
Geometry F i l e  : q:\303002 Waterman W ~ S ~ \ H E C - ~ s \ c o m p l e t e d  ~ o d e l s \ ~ r i n t a b l e  version\2slws33 
(846)\2SlWS3L846.g01 

CROSS SECTION 

RIVER: 2s1WS32 (846) Rs: 
REACH: REACH 1 

s t a  Elev s t a  Elev 
.................................... 

Manning's n values num= 3 
s t a  n Val s t a  n v a l  s t a  n Val 

****t****f**~h***************h****~t***********~~** 

9530.98 .044 9859.17 .04910195.23 ,044 
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sank Sta: L e f t  Right Lengths: L e f t  channel R i  h t  Coeff Contr. Expan. 
9859.1710195.23 1360 1368 1370 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
.................................................................................................... 

* W.S. Elev (ft 
* c r i t  w.s. (ft3 
* E.G. Slope (ft/ft) 
* Q Tota l  (cfs) 
* TO width (ft) 
* ve? Total  (ft /s) 
* Max c h l  ~ p t h  (ft) 
* conv. Tota l  cfs) 
* Length Wtd. [ft) 
* Mln ch ~l (ft) " Alpha 
* Frctn Loss (ft) 

C & E LOSS (ft) ...................... 

* Element * L e f t  0s channel : Right 0s * 
* w t .  n-val .  * " 0.049 * 
* Reach  en. (ft) * 1360.00 * 1368.00 * 1370.00 * 
*   low Area (sq ft) * 143.72 + * 
* Area (s ft) * * 143.72 * d 
*  low (c?s) ir " 690.00 * * 
* Top Width (ft) n " 139.50 * * 

v e l .  ( f t /s )  (r * 4.80 * : GI;. oepth (ft) * * 1.03 * * conv. (cfs) * * 4443.0 * ," 
* wetted per. (ft * * 139.64 * * 
* shear ( lb/sq ftj % * 1.55 " ir 

* stream Power ( l b / f t  s) : * 7.44 * * 
* cum volume (acre-f t )  5.08 : 32.06 * 15.59 * 
* cum sA (acres) * 13.24 20.87 * 32.51 * ............................................................. 

Warning: Divided f l o w  computed f o r  t h i s  cross-section. 
warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 

0.7 o r  greater than 1.4. This may i n d i c a t e  the need f o r  add i t iona l  cross secfions. 
Warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross sect ion.  

This may ind ica te  the need f o r  add i t i ona l  cross sections. 

CROSS SECTION 

RIVER: 2SlWS32 (846) 
REACH: REACH 1 RS: 0.858 

INPUT 
Descr ipt ion:  
s t a t i o n  Elevat ion Data num= 44 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

.................................................. 

9742.61 .044 9960.2 ,04910232.47 ,044 

sank s ta :  Lef t  Right Lengths: L e f t  channel Right Coeff Contr. Expan. 
9960.210232.47 1360 1359 1300 .1 .3 

a Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
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2SlWS3L846. rep 
0.7 o r  g rea ter  than 1.4. Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sect ions.  

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and prevlous cross sect ion.  

Th is  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sec t ions .  

CROSS SECTION 

RIVER: 2 ~ 1 ~ ~ 3 2  (846) 
REACH: REACH 1 RS: 0.601 

INPUT 
Descr ip t ion :  
s t a t i o n  E levat ion  ~ a t a  num= 70 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9248.33 1115.8 9260.61 1115.75 9292.85 1115.58 9310.95 1115.47 9337.92 1115.32 
9361.29 1115.18 9382.98 1115.05 9411.64 1114.88 9428.05 1114.79 9461.98 1114.6 
9473.12 1114.55 9512.32 1114.38 9518.19 1114.36 9562.66 1114.22 9563.26 1114.22 
9568.39 1114.21 9608.33 1114.13 9613 1114.12 9653.4 1114.06 9663.34 1114.04 
9698.46 1114 9713.68 1113.98 9743.53 1113.94 9764.02 1113.91 9788.6 1113.88 
9814.36 1113.84 9846.95 1113.78 9864.7 1113.74 9878.74 1113.71 9915.04 1113.63 
9923.81 1113.61 9998.34 1111.68 10000 1111.5610000.59 1111.5510002.65 1111.63 

10018.46 1112.0210035.41 1112.29 10051.5 1112.4810060.87 1112.6210083.27 1113.54 
10118.34 1113.6110119.33 1113.6110119.99 1113.6110155.39 1113.6410180.07 1113.67 
10191.44 1113.6710208.51 1113.68 10227.5 1113.6810240.15 1113.6810263.56 1113.68 
10298.69 1113.6710299.62 1113.6710300.23 1113.6710335.67 1113.6910360.31 1113.7 
10371.73 1113.7110388.86 1113.7310407.79 1113.77 10420.4 1113.810443.84 1113.86 
10479.04 1113.96 10479.9 1113.9710480.48 1113.9710515.96 1114.1310540.56 1114.23 
10552.01 1114.2910569.21 1114.3710588.07 1114.4810600.64 1114.5510624.13 1114.7 

Manning's n Values num= 3 
s t a  n Val s t a  n v a l  s t a  n Val 

h*********************t**II**I*II***t***t****f~9~*** 

9248.33 .044 9923.81 .04910118.34 ,044 

Bank Sta: L e f t  R igh t  Lengths: Le f t  channel ~ i g h t  Coef f  Contr .  Expan. 
9923.8110118.34 1385 1452 1465 .1 .3 

$$$::*~~$;$$~*~~~g~;*,fg::~::*$g~*:**,<***,'***,<*,<********,,***********************,~************** 
* E.G. Elev ft) f * Lef t  00 : channel : R i  h t  OB : 
* v e l  Head ( t) 0.049 8.044 

Warning: The energy equation could no t  be balanced w i t h i n  t h e  s p e c i f i e d  number o f  i t e r a t i o n s . ,  The 
program used c r i t i c a l  depth f o r  t h e  water surface and cont inued on w i t h  t h e  $a l cu la t l ons .  

Warning: The conveyance r a t i o  (upstream conveyance d l v l ded  by downstream conveyance) 1s l e s s  than 
0.7 o r  g rea ter  than 1.4. Th i s  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross secfions. 

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and prevlous cross sec t ion .  

Th is  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sec t ions .  
Warning: Dur ing t h e  standard step i t e r a t i o n s ,  when the  assumed wafer sur face was,sef equal t o  c r i t i c a l  

depth, t h e  ca lcu la ted  water surface came back below c r i t l c a l  depth. Th ls  l nd l ca tes  t h a t  t he re  
i s  

no t  a v a l i d  s u b c r i t i c a l  answer. The program defaul ted t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: 2Slws32 (846) 
REACH: REACH 1 RS: 0.326 

INPUT 
oescr ip t ion :  
s t a t i o n   levat ti on ~ a t a  num= 72 
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2slws3LB46.rep 
Sta Elev s t a  Elev s t a  Elev s t a  Elev Sta Elev 

Manning's n values num= 3 
s t a  n v a l  s t a  n v a l  s t a  n Val 

* * * l * * * * * * * * * * * * * * l * * * * * . I . I * * * * b t t t * * , : * ~ < , ~ * , r  

9147.36 .044 9936.16 .04910169.19 ,044 

Bank s ta :  L e f t  Right Lengths: L e f t  channel R i  h t  coe f f  contr .  Expan. 
9936.1610169.19 2000 1721 2100 .1 .3 

:~2: : * : : : ; :2!*2!L: !L** ! : :E~2: :* : * , ,9<,?9?******?******************9?**********9<,<***********9<******  

" E.G. Elev (ft) 
* v e l  Head (ft) 
* W.S. Elev (ft) 
* C r i t  W.S. (ft) 
* E.G. Slope (ft/ft) 
* Q Tota l  (cfs) 
* TO width (ft) 

ve? Tota l  ( f t /s )  * Max ch l  Dpth (ft) 
* conv. Total  (cfs) 
* Length Wtd. (ft) 
* Min ch El (ft) 
'* Alpha 
* F rc tn  Loss (ft) 
* C & E Loss (ft) 
* t * * * * * *C* * * * * f * * * *h ih*  

* Element 
* W t .  n-val . 
* Reach Len. (ft) 
*  low Area (sq ft) 
* Area (s ft) 

Flow (C75) 
Top Wldth (ft) " ~ v g .  v e l  . (ft/s) 

* Hydr. Depth (ft) 
* conv. (cfs) 
* wetted Per. (ft) 
* shear ( lb/sq ft) 
* stream Power ( l b / f t  s) 
* cum volume (acre-ft) 
+ cum SA (acres) 

I***,~*****~~***lt**'i****** 

L e f t  OB : channel ' Right OB * 
" 0.044 0.049 ' 0.044 " * * * 

**(r********Y?.**U**i*****(i***** 

SUMMARY OF MANNING'S N VALUES 

River:  2slWs32 (846) 
* * * * * b * * * * * * * t * * * Y I * f t * * * * * * * * * * * h h * * ~ ~ ~ * * * * * * * * * * * ~ ~ * ~ ~ * ~ * * * * * * * * *  

* Reach " R i v e r s t a .  * n l  * n2 * n3 * 
* * f Y Y * * * * * * * t * * ~ ~ l U * * * * * * * * * * * ~ ~ ~ * t * t * h * * * , ~ * , , * , ~ * * ~ * * * ~ * * * * * * * * * , , *  

"REACH 1 * 1.117 .044* .049* .044'* 
*R€ACH 1 * 0.858 (I ,044' ,049" .044* 
*REACH 1 * 0.601 * .044* ,049" .044" 
"REACH 1 * 0.326 * ,044" ,049' .044' 
**t****l****t****************d**,,*****************9~************** 

SUMMARY OF REACH LENGTHS 

River: 2slws32 (846) 
I**, '***************,<*YY***********I,******************,,*********** 

~r Reach * River s ta .  * Left  * channel * Right * 
* * * * * * * 9 ~ * * * t * * V * I * * * * * * + ~ * * * * * * * * * * * * * * ~ < * * * * * ~ * * * * * * * * * * ~ < * * * * * ~ < * * *  

"REACH 1 * 1.117 * 1360" 1368* 1370* 
"REACH 1 * 0.858 * 1360" 1359* 1300' 
"REACH 1 * 0.601 * 1385' 1452* 1465* 
"REACH 1 * 0.326 Y 2000) 1721" 2000" 
****************,,**,?*****-I** **?<* , , * * ,~******9<***9<*** ,<* ,<*********** ,<*  

SUMMARY OF CONTRACTION AN0 EXPANSION COEFFICIENTS 
River: 2slws32 (046) 

* * * * * * h l h i Y I V l l t h i h h 9 ~ * ~ * h ~ ~ * ( * ~ * * * h h h h h h h h t ~ * * ~ ~ ~ , ~ , ~ ~ ~ ? * ~ ~ ~ ~  

Page 5 



2 S l W s 3 L ~ ~ 6 r e p  
t  each * R i v e r  S t a .  * Cont r .  " Expan. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*REACH 1 * 1 . 1 1 7  * .I" .3'  
*REACH 1 * 0.858 .Ih . 3't 
"REACH 1 * 0 . 6 0 1  * . 1" .3"  

* 0.326 * .I* . 3 *  :P%E!*:*t*ht***V*h*h******ttt*******$******************* 
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MODEL: 2S2WS15 (A371 
REACH: 2S2WS15 (A37) 



PROJECT DATA 
p r o j e c t  T i t l e :  2S2WS15 (A37) 
P r o j e c t  F i l e  : 2S2WS15437. p r j  
Run Date and Time: 12/14/2004 3:41:31 PM 

p r o j e c t  i n  ~ n g l i s h  u n i t s  

p r o j e c t  ~ e s c r i p t i o n :  
waterman wash FDS 
prepared by: 
Enaineerina and Environmental consu l tan ts ,  
In;. 

- 
3003 N. c e n t r a l  Avenue, S u i t e  600 
phoenix, Ar izona 85012 
Phone: 
602-248-7702 FAX: 602-248-7851 
For: 
~ l o o d  c o n t r o l  D i s t r i c t  of Maricopa 
county 
waterman wash - c o n t r a c t  # 2002C024 
Topographic Mapping Source: a Stewart  beotechnolo y D e c  2000 
10' contour  l n t e r v a ?  
Dischar e i n fo rma t i on  
obtaine! from hydrology r e p o r t  
s tudy  L int i  t s :  
waterman wash 
F ina l  Model Run 
Date: 3 u l y  2004 
Model : 2S2WS15 (A37) 
Reaches: 252Wsl5 (A371 

PLAN DATA 

Plan T i t l e :  252WS15 (A371 
Plan F i l e  : q:\303002 Waterman Wash\HEC-MS\Compl eted Models jPr i  n tab le  VerSi0n\2SZWS15 
(~37 ) \252WSl5437 .~01  

Geometry ~ i t l e :  252WS15 (A37) 
Geometry F i l e  : q:\303002 Waterman wash\HEC-MS\Completed Models\Pr intable V e r ~ i 0 n \ 2 S 2 ~ S l 5  

(A37)\2s2WS15A37.g01 

Flow T i t 1  e : 2S2WS15 (A371 
 low F i l e  : q:\303002 Waterman wash\~~C-RAs\Completed Models\Pr intable Version\2sZwsl5 

(A37)\252WS15437. f01 

p lan  Summary Informat ion:  
Number of: cross sec t ions  = 20 M u l i t p l e  Openings = 0 

c u l v e r t s  = 0 ~ n l i n e s t r u c t u r e s  = 0 
Bridges = 0 ~ a t e r a l  s t r uc tu res  = 0 

computational I n fo rma t i on  
water  sur face  c a l c u l a t i o n  to le rance = 0.01 
c r i t i c a l  de t h  ca lcu la ton , to le rance = 0.01 
Maxlmum num&er o f  I n t e r a t l o n s  = 20 
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2 ~ 2 w s 1 5 ~ 3 7 . r e p  
Maximum di f ference to le rance = 0.3 
 low to le rance f ac to r  = 0.001 

Computation op t ions  
C r i t i c a l  depth computed on ly  where necessary 
conveyance Ca l cu la t i on  ~ e t h o d :  A t  breaks i n  n values o n l y  
F r i c t i o n  s l o  e ~ e t h o d :  7 Average conve ance 
computations   low Regime: s u b c n  t i c a l  Fyow 

~ncroachment Data 
Equal conveyance = True 
L e f t  O f f s e t  - - 0 
R igh t  O f f s e t  = 0 

REACH 1 
Value1 

9950 
9980 
9970 
9890 
9940 
9940 
9815 
9870 
9750 
9935 
9975 
9955 
9850 
9950 
9975 
9965 
9975 
9685 
9575 
9850 

Val ue2 
10050 
10120 
10035 
10025 
10045 
10060 
10090 
10060 
10100 
10050 
10040 
10035 
10030 
10050 
10095 
10045 
10065 
10070 
10080 
10075 

**********,,***I*h***** , I ~ < * * + < , < ~  ' * , , * , , * I ; ~ , * - * h < ' * * * * * * * * * * * * * ~ * * , ~ * , < * * ~ ; ~ , 9 c * * * * * * ~ : * ~ ~ * * * * ~ ~ * ~ ~  

FLOW DATA 

Flow T i t l e :  2S2WS15 (A37) 
Flow F i l e  : q:\303002 Waterman w a s h \ ~ ~ c - ~ ~ s \ c o m p l e t e d  ~ o d e l s \ p r i n t a b l e  version\2S2WSl5 
(A37)\2S2WSl5A37.f01 

F ~ O W  Data (cfs) 
t**t****l********hf*11**411**t**t*****?:9,*,c**%9<~<*************** 

* ~ i v e r  Reach RS 4 PF 1 * 
* 2S2WSl5 ( ~ 3 7  REACH 1 5.019 * 980 
* 2S2WSl5 (A373 REACH 1 4.775 * 1030 
* 2S2WSl5 (A37) REACH 1 4.444 " 1100 * 
* 2S2WS15 A37 REACH 1 4.151 * 1160 * 
* 2S2WS15 [A373 REACH 1 3.934 * 1200 * 
* 252WSl5 (A37) REACH 1 3.680 * 1250 * 
* 2S2WS15 (A37) REACH 1 3.418 * 1300 * 

3.145 * 1360 * 
2.877 * 1290 * 
2.616 * 1230 * 
2.322 " 1160 * 
2.097 1100 * 
1.867 * 1050 * 
1.617 " 1100 " 
1.379 * 1160 * 
1.054 * 1230 * 
0.799 * 1280 * 

* 252WS15 A37 REACH 1 0.560 * 1330 * 
* 2S2WSl5 { A ~ J  REACH 1 0.286 " 1390 * * 2S2WSl5 A37) REACH 1 0.000 * 1460 * 
................................................................... 

~ o u n d a r y  fft~**b*.t*h*ttY******f*r**,,*****2htth*c****2~***~*******************i<*******it****************~********** cond i t i ons  

Reach p r o f i l e  ~t upstream oownstream * * *ttt*t*t***t*U****,c****l***tU****t********+et*e*******,e********a*******+*******qs+c*************************** River  

* 2S2WS15 (A37) REACH 1 PF 1 ~ o r m a l  S = 0.0074 Normal s = 0.0074 * 
........................ ........................................................................................ 

* * * * * * * C t * * * * V * * * * * * * * * * * * * * * * * * * , < * * * * * * ~ r * * * * * * e t * * * * * * * * * * * * * * * * * * * * * * * * i ~ * 9 ~ * * ~ ~ f ~ *  
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252WS15A37. rep 

GEOMETRY DATA 

Geometry F i l e  : q:\303002 Waterman Wash\HEC-RAS\Completed Models\Printable Version\2S2WSlS 
(A37)\2s2ws15437.g01 

CROSS SECTION 

RIVER: 252WS15 (A371 
REACH: REACH 1 RS: 5.019 

INPUT 
oescr in t ion :  ~ i r e c t l v  downstream of El Paso Natural  Gas Rd. 

~ a n n i n g ' s  n Values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

* * * * l * d . * * * * f * * * * * * * * * ~ i c i * * * * * * * * * * * * * * * * * ~ ~ ~ * * *  

9583.59 ,0449973.59 ,04910043.76 ,044 

sank Sta: Lef t  ~ i g h t  ~ e n g t h s :  L e f t  Channel ~i h t  coe f f  cont r .  Expan. 
9973.5910043.76 1240 1287 1985 .1 .3 

* E.G. Elev (ft) 
* ve l  Head (ft) 
* W.S.  Elev (ft) 
* c r i t  w.8. (ft) 
* E.G. Slope (ft/ft) 
* Q Tota l  (cfs) 
* TO w id th  (ft) 
* ve? Tora l  ( f t /s)  
* Max c h l  opth (ft) 
* conv. Tota l  (cfs) " Length wtd. (ft) 
* Min ch ~l (ft) 
* Alpha '- Frc tn  LOSS (ft) 
* C & E LOSS (ft) 
s***********ts*****1I 

warning: The energy equation could not  be balanced w i t h i n  the  speci f ied number of i t e r a t i o n s .  The 
program used c r i t i c a l  depth f o r  t h e  water surface and continued on w l t h  the  ca lcu la t ions.  

warning: The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). This may i n d i c a t e  the  need fo r  
add i t i ona l  cross sections. 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. Th is  may i n d i c a t e  the  need for  add i t iona l  cross sect ions.  

Warning: The energy l oss  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross sect ion.  

Th is  may i n d i c a t e  the  need for  add i t i ona l  cross sect ions.  
warning: our ing the  standard step i t e r a t i o n s ,  when the  assumed water surface was,sef equal t o  c r i t i c a l  

deoth, t he  ca lcu la ted water surface came back below c r i t i c a l  depth. Th ls  indicates t h a t  t he re  . . 
i s  

not  a v a l i d  s u b c r i t i c a l  answer. The program defau l ted t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: 2S2WS15 (A371 
REACH: REACH 1 RS: 4.775 

INPUT 
Descr ip t ion :  
S ta t i on  E levat ion  Data num= 64 

a s t a  Elev Sta Elev s t a  Elev Sta Elev Sta Elev 
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Manning's n Values num= 3 
s t a  n  Val s t a  n Val s t a  n  Val 

***U***********t+,<***ht*******,,**,'*****~~**,<****"<* 

9207.21 ,044 9925.75 ,04910186.74 ,044 

sank s t a :  Le f t  R igh t  Lengths: Lef t  channel ~ i g h t  c o e f f  cont r .  Expan. 
9925.7510186.74 1390 1748 1680 .1 .3 

~~~::*:~::~~~,~g~:~*,,!::~j<~:*~!:*:************?,******,,***********************,~*********~~****** 
" E.G. E lev  (ft) * 1211.79 * ~ l e m e n t  -X 0.049 * Lef t  os : channel : Right  0s : 

* 0.07 * w t .  n-val .  * Vel Head (ft) 
'< W.S. Elev (ft) * 1211.71 * Reach  en. (ft) t * 472.38 * * 1390.00 * 1748.00 ' 1680.00 * 
', c n t  W.S. (ft) * 1209.94 *  low ~ r e a  (sq ft) * *' 472.38 * * ~ . ~ . s l o p e ( f t / f t )  '0.001728 * ~ r e a p ? f t )  t * 1030.00 * Q To ta l  (cfs) * 1030.00 * Flow c  5) t * 207.44 * TO w id th  (ft) + 207.44 * TOP w id th  (ft) * * 2.18 * 

li 

veL; 
*( 

To ta l  ( f t /s)  * 2.18 : A V ~ .  , ve l .  ( f t /s)  * * 2.28 " Max Chl ~ p t h  (ft * 3.71 * Hy r Depth (ft) * * 24779.1 
* 

* conv. To ta l  (cfs 3 * 24779.1 * conv. (cfs) * * 207.63 * 
* 

* Length wtd. (ft) 1748.00 " Wetted Per. (ft) h * 0.25 " * 
* Min ch ~l (ft) * 1208.00 * Shear ( lb /sq  ft) 

* 
* 0.54 " * 

* Alpha * 1.00 * Stream power ( l b / f t  s) : 
* Frc tn  LOSS (ft * 8.32 * cum volume (acre-ft) 53.92 * 151.45 " 6.16 " 
* c & E LOSS (ft * 0.06 * cum SA (acres) r 76.51 * 83.53 ' 20.02 ' 
****t , ,**Y*t*****t ,~********,c**********, '~****", , ,**********~~~********~*~~*~~~*~~******~~************ '~** 

Warning: The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m).   his may i n d i c a t e  t h e  need fo r  
add i t i ona l  cross sect ions.  

Warning: The conveyance r a t l o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 
0.7 o r  greater  than 1.4. This  may i n d i c a t e  t he  need fo r  add i t i ona l  cross secyions. 

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and prevlous cross sect ion.  

Th is  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sect ions 

CROSS SECTION 

RIVER: 2SZWS15 (A37) 
REACH: REACH 1 RS: 4.444 

Manning's n  values num= 3 
s t a  n  Val s t a  n  Val s t a  n  Val 

************U**********,c**U***********i?********** 

9702.94 ,044 9835.82 ,049 10194.8 ,044 

sank Sta: Le f t  Right  Lengths: Le f t  channel Right Coef f  COntr. Expan. 
9835.82 10194.8 1490 1550 1510 .1 . 3  

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
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2s2ws15~37. rep 
* * , , * * * * * l * * * * * * * * * * th * t * * * * * * * * t t t * * * * * * * * * * * * * * * * * * * * * * * * * * * * *9< * * * * * * *<~ * * * * * * * * * * * * * * * * * *9~ * * * * *  

* E.G. Elev (ft) * 1203.41 : Element * Lef t  06 channel : Right 06 ; 
* vel  Head (ft) * 0.68 A W t .  n-Val. *. 0.049 
* w.?. Elev (ft * 1202.72 * Reach Len. (ft) * 1490.00 * 1550.00 * 1510.00 : 
* c r i t  w.s. (ftj * 1202.72 *  low Area (sq ft) * * 165.81 * 
* ~ . ~ . s l o p e ( f t / f t )  *0.032496 ' ~ r e a ( s  ft) + * 165.81 : * 
* Q Tota l  (cfs) * 1100.00 *  low * * 1100.00 * 
* TO width (ft) * 123.90 * TOP width (ft) * * 123.90 * 
* ve7 Total  (ft /s) * 2:;; * A V ~ .  ,ve l .  (ft /s) 1* * 6.63 * * 
* Max ch l  ~ p t h  (ft) A * Hy r Depth (ft) * * 1.34 * * 

* 6102.1 * conv. (cfs) * * 6102.1 * * conv. Total  (cfs) 
* Length Wtd. (ft) * 1550.00 * Wetted per. (ft) ii * 124.03 * t 

*  in ch ~1 (ft) * 1200.00 * shear (1 b/sq ft) * * 2.71 * 
* Alpha * 1.00 * stream power ( l b / f t  s) ; * 17.99 A 

* Frc tn  LOSS (ft) * 11.99 * cum volume (acre-ft) 53.92 * 138.64 6.16 : 
* C & E Loss (ft) * 0.16 * cum sA (acres) 76.88 * 20.02 
.................................................................................................. 

warning: The energy equation could not be balanced w i t h i n  the spec i f ied number o f  i t e r a t i o n s .  The 
program used c r i t i c a l  depth for the water surface and continued,on w i t h  the  ca lcu la t ions.  

warning: The,ve loc i ty  head has,changed by more than 0.5 ft (0.15 m). This may i n d i c a t e  the need fo r  
add i t iona l  cross sections. 

Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the need f o r  add i t iona l  cross sections. 

Warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross sect ion.  

This may i n d i c a t e  the  need for  add i t iona l  cross sections. 
warning: D u r i n g t h e  standard step i t e r a t i o n s ,  when the assumed wafer surface was,sef equal t o  c r i t i c a l  

depth, the  ca lcu la ted water surface came back below c r i t i c a l  depth. This ind icates t h a t  the re  
1 s 

not a v a l i d  s u b c r i t i c a l  answer. The program defaulted t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: 2S2WS15 (A37) 
REACH: REACH 1 RS: 4.151 

Manning's n values num= 3 
s t a  n Val s t a  n v a l  s t a  n v a l  

* f * * * * * * * ~ * i * * h * * * * * i * * - * - * b * * * * i * i . , ~ * ~ * * * t ~ * * * * * * *  

9253.77 .044 9817.59 ,04910057.73 .044 

sank s ta :  Lef t  Right Lengths: Left  channel Ri h t  coeff Contr. Expan. 
9817.5910057.73 1130 1143 l?70 .1 .3 

$:!22*2:$::2!*!!:!::* 
* E.G. Elev (ft) 
* v e l  Head (ft) 
* W.S. Elev (ft 
* C r i t  W.S. (ft 

* Q Tota l  (cfs) 

3 
* E.G. Slope (ft/ft) 

* TO width (ft) " Vey Tota l  (ft/s) 
* Max Chl Dpth (ft) 

conv. Total  (cfs) 
* Length Wtd. (ft) 
* Min ch ~l (ft) 
* Alpha 

P r o f i l e  #PF 1 .**************** 
* 1188.91 * * n i f i *  

~ l e m e n t  
w t .  n-val .  
Reach Len. (ft) 
  low Area (sq ft) 
Area (s ft) 
Flow (C?S) 
Top Width (ft) 
AV Vel. ( f t / s )  
Hy%. Depth (ft) 
conv. (cfs) 
wetted Per. (ft) 
shear ( lb/sq ft) 
stream Power (1 b/ f t  
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ix 0.049 
* 1130.00 * 1143.00 

.************% 
* Right OB : 
* 1170.00 * * .z 



252ws15437.rep 
* F r c t n  LOSS ft * 4.83 * cum Volume (acre- f t )  * 53.92 * 129.35 * 6.16 : 
" c & E Loss Eft2 * 0.00 * Cum SA (acres) 72.08 * 20.02 

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sect ion.  

Th i s  may i n d i c a t e  t he  need fo r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 2S2WS15 (A371 
REACH: REACH 1 RS: 3.934 

s t a  Elev s t a  EleV 
................................ 

~ a n n i n g ' s  n Values num= 3 
s t a  n Val s t a  n Val s t a  n v a l  

t * * * * * * . * * * Y * * * * t * * * * * * I I * * , r * * * * t l * * * * * * * *  

9637.17 .044 9937.61 ,04910073.32 ,044 

sank s t a :  Lef t  R igh t  Lengths: Le f t  channel R igh t  Coef f  Contr. Expan. 
9937.6110073.32 1325 1342 1340 .1 .3 

$$:::,~:$:::y*:!;;::**:::El:*$!5*:**,<* *<,* ** ,,*,? **** ,<*,, **** , , * *%***+, ,<*9<*****9<*********<<?:*********  

h E.G. E l e ~  (ft) * 1184.07 * ~ l e m e n t  * Le f t  os : channel : R i  h t  0s : 
Vel Head (ft) * 0.21 * W t . n - V a l .  * 0.044 0.049 8.044 

* W.S. E lev (ft) 1183.86 '< Reach Len. (ft) * 1325.00 * 1342.00 " 1340.00 ' 
* c n t  W.S. (ft) * 1182.81 '  low Area (sq ft) * 48.50 305.09 28.28 * 3 48.50 : 305.09 : 28.28 * 
* ~ . ~ . s l o p e ( f t / f t )  *0.005167 " ~ r e a ( s  ft) 
* Q T o t a l  (cfs) + 1200.00 * Flow (CTS) * 37.35 * 1140.21 ' 22.44 * 
'< TO Width (ft) * 558.43 * TOP w id th  (ft) * 271.41 * 135 .71  " 151.31 : 

T o t a l  ( f t / s )  * 3.14 * Av j .  ,Vel . ( f t / s )  * 0.77 * 3.74 ' 0.79 * veY 
* Max c h l  ~ p t h  (ft) * 3.86 * ~y r ~ e p t h  (ft) * 0.18 * 2.25 : 0.19 * 
* conv. To ta l  c fs )  * 16694.1 * conv. (c fs)  * 519.7 * 15862.3 312.1 " 
* Length wtd. tft) * 1341.66 * Wetted per.  (ft) * 271.41 * 135.90 * 151.31 * 
* ~ l n  ch ~l (ft) * 1180.00 * shear ( lb/sq ft) * 0.06 * 0.72 * 0.06 * 
" ~l pha * 1.35 * stream power ( l b / f t  s) : 0.04 * 2.71 ; 0.05 * * F r c t n  LOSS * 11.30 * cum volume (acre-ft) 53.29 " 120.67 5.78 : 
* c & E LOSS [:8 * 0.02 + cum SA (acres) * 72.99 * 68.38 * 17.99 
**************U*****~,**h*U******t**U******,,***************+<************~<******************* 

Warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 
0.7 o r  g rea ter  than 1.4.  his may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sect ions.  

Warning: The energy l oss  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and prevlous cross sec t ion .  

Th i s  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 2S2WS15 (A371 3,680 
REACH: REACH 1 

INPUT 
Descr ip t ion :  
s t a t i o n  E levat ion  ~ a t a  num= 39 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev ..................................................................................... 
9563.93 1173.2 9577.9 1173.15 9592.12 1173.09 9627.99 1172.95 9639.4 1172.9 
9678.07 1172.74 9686.68 1172.71 9728.16 1172.55 9733.97 1172.53 9787.25 1170.36 
9796.87 1170.04 9798.17 1170 9808.61 1170.39 9817.26 1170.72 9875.82 1172.16 
9878.43 1172.16 9923.1 1172.15 9928.51 1172.15 9939.33 1171.52 9960.83 1170.32 
9966.42 1169.92 9969.82 1170 10000 117010010.21 117010010.35 1170 

10010.48 117010025.13 1170.4110085.51 1172.3510090.43 1172.3510101.96 1172.37 
10128.53 1172.4110139.88 1172.4310168.14 1172.4610194.25 1172.4810204.73 1172.48 
10229.28 1172.4610242.83 1172.4510248.61 1172.4310280.93 1172.35 
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2 ~ 2 ~ ~ 1 5 ~ 3 7 .  rep 

Manning's n values num= 3 
s t a  n v a l  s t a  n Val n v a l  ................................................ 

9563.93 ,044 9928.51 .04910085.51 ,044 

sank Sta: Le f t  R ight  Lengths: L e f t  channel R ight  Coeff Contr. Expan 
9928.5110085.51 1360 1385 1360 .1 .3 

~ n e f f e c t i v e ~ l o w  num= 1 
s t a  L s t a  R Elev Permanent 

9563.93 9900 1173 F 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 * f**************************fith*****<<****9<****??**,<**********?<****************************~~f~****** 
* E.G. Elev (ft) * 1172.76 * Element * Lef t  os * Channel " R i  h t  0s : 
* v e l  Head (ft) * 0.40 * w t . n - V a l .  7 0.044 * 0.049 " 8.044 
* w.s. Elev (ft) * 1172.36 * Reach Len. (ft) * 1360.00 * 1385.00 * 1360.00 * 
* c r i t  w.s. (ft) * 1172.00 "  low Area (sq ft) : 5.95 * 244.13 * 0.11 * 
* E.G. s lope (ft/ft) '0.015615 * Area (s ft) " 175.97 " 244.13 " 0.11 * 
* Q To ta l  (cfs) * 1250.00 ' Flow (CTS) 8.83 :1241.15 * 0.02 : 
* TO w id th  (ft) * 362.83 * TOP w id th  (ft) " 190.38 157.00 * 15.44 
* veL; To ta l  (f t /s) * 5.00 * A V ~ .  ,ve l .  (ft/s) * 1.48 * 5.08 * 0.16 : 
* Max c h l  ~ p t h  (ft) * 2.44 * HY r oepth (ft) " 0.21 * 1.55 * 0.01 
* conv. Tota l  (cfs) * 10003.3 * conv. (cfs) * 70.7 " 9932.5 * 0.1 " 
* Length Wtd. (ft) * 1375.87 * Wetted Per. (ft) * 28.51 " 157.10 + 15.45 : 
* Min ch ~l (ft) * 1169.92 * shear Clb/sq ft) " 0.20 * 1.51 * 0.01 
* Alpha * 1.03 * stream power ( l b / f t  s) 0.30 " 7.70 0.00 * 
* F rc tn  LOSS (ft) * 12.66 * Cum Volume (acre-ft) 49.87 2 112.21 * 5.34 * 
* c & E LOSS C f t )  * 0.07 * cum SA (acres) * 65.97 63.87 ' 15.42 ' 
f,,t*********t*****l**,,****1*********9,%************************,,***************9<***************** 

Warning: Div ided f l o w  computed for  t h i s  cross-section. 
Warning: The cross-sect ion end po in t s  had t o  be extended v e r t i c a l l y  f o r  the  computed water surface. 
warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 

0.7 o r  greater  than 1.4. This  may i n d i c a t e  t he  need f o r  add i t i ona l  cross sect ions.  
warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

This may i n d i c a t e  t he  need for  add i t i ona l  cross sect ions.  
Note: M u l t i g l e  c r i t i c a l  depths were found a t  t h i s  l oca t i on .  The c r i t i c a l  depth w i t h  t he  lowest ,  

e v a l i d ,  water 
surface was used. 

CROSS SECTION 

RIVER: ZS2WSlS (A371 
REACH: REACH 1 RS: 3.418 

ThlDllT 
A,.. - .  
oesc r i p t i on :  
s t a t i o n  E levat ion  Data num= 32 

s t a   lev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
.......................................................................... 

9513.66 1161.88 9549.4 1161.82 9552.29 1161.82 9597.84 1161.7 9602.31 1161.69 
9646.28 1161.54 9652.34 1161.51 9694.72 1161.33 9702.37 1161.29 9743.16 1161.08 
9752.39 1161.03 9780.42 1159.31 9816.4 1157.12 9818.38 1157.02 9819.72 1157.02 
9822.84 1157.08 9862.88 1157.79 9874.81 1158 9897.46 1158.65 9913.64 1159.12 
9952.5 1160.41 9993.7 1158.11 9995.52 1158 10000 1158.0610063.18 1158.83 

10075.69 115910121.55 116010150.92 1160.8110157.92 1160.8210191.73 1160.8 
10209.69 1160.7710232.55 1160.71 

Manning's n values num= 3 
Sta n Val s t a  n Val s t a  n Val 

* * * * * * * * ,~* * * l * * * * l *~ , *d* * * * *L* f *~ , ,~ * , I * * * *~~** * * * *  

sank s ta :  Le f t  R ight  Lengths: L e f t  channel R ight  coeff Contr. Expan. 
9952.510150.92 1350 1440 1320 .1 .3 

Le f t  0s * channel * Right  0s * 
* 0.044 * 0.049 * 
* 1350.00 " 1440.00 * 1320.00 * 
* 257.99 * 156.09 * 
* 257.99 * 156.09 * * 
* 922.95 * 377.05 * * 
* 164.17 * 152.36 * * 
* 3.58 * 2.42 * %c 
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252ws15~37.rep * 
1.57 * 1.02 * * 2.83 * Hydr. Depth (ft) 

* Max chl 'pth (ft) * 16579.7 * conv. (cfs) 
* 

* 11770.9 * 4808.8 : * 
* conv. To ta l  (cfs) * 164.29 * 152.42 * * Length Wtd. (ft) * 1404.85 * wet ted Per. (ft) * 1158.00 * Shear ( lb/sq ft i * 0.60 * 0.39 * * * Min ch E l  (ft) * 1.09 * stream Power (1 /ft 5) : 2.16 * 0.95 " * " Alpha 
* F r c t n  Loss * 11.44 * Cum Volume (acre- f t )  43.10 * 105.84 * 5.34 : 
* c & E LOSS t% * 0 .01  * cum SA (acres) * 60.43 * 58.96 * 15.18 
*******t***************t******,,****.f.*,,***,c**,<********9,***************i~************'~*******i~ 

Warning: Oiv ided f low computed fo r  t h i s  cross-sect ion.  
Warning: The energy l oss  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 2S2WS15 (A371 
REACH: REACH 1 RS: 3.145 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n v a l  ........................................ 

9553.38 .044 9927.17 .04910108.72 ,044 

sank s t a :  Le f t  R igh t  ~ e n g t h s :    eft channel ~ i g h t  coef f  con t r .  Expan. 
9927.1710108.72 1480 1417 1460 .1 .3 

$~tz~,,5~$~$$~,~~$E~T*~~~~fl~~,~!Z5~~**~++*~**~,~~+****+,,,,~*+,+~**+****~*~*********************,****** 
* E.G. Elev (ft) * 1148.56 * Element 9, Lef t  os : channel : Right  0s : 
* v e l  Head (ft) * 0.29 * w t .  n-val . * 0.044 0.049 
* w.5. Elev (ft) * 1148.27 * Reach Len. (ft) * 1480.00 * 1417.00 * 1460.00 : 
* c r i t  W.S. (ft) * 1147.82 *  low Area (sq ft) * 69.14 * 277.20 * * 69.14 * 277.20 * * ~ . ~ . s l o p e ( f t / f t )  *0.011123 * ~ r e a ( s  ft) * 1360.00 " Flow (c?s) 

li 

* 115.90 * 1244.10 * * * Q T o t a l  (cfs) * 214.08 * 166.62 * * TO w id th  (ft) 380.70 * TOP Width ft) * 3.93 * Av Vel . [ f t / s )  * 1.68 * 4.49 * * ve? To ta l  (f t /s) 
3.27 * ~ y % .  ~ e p t h  (ft) * 0.32 * 1.66 * * Max Chl Dpth (ft) * 12895.2 * Conv. ( ~ f s )  

* 
1099.0 * 11796.2 * * conv. To ta l  cfs) 

* 
* 214.15 * 166.76 * Length wtd. [ft) * 1437.40 * Wetted Per. (ft) 

* 
* 1145.00 * Shear ( lb/sq ft) * 0.22 * 1.15 * * * Min ch ~l (ft) * 1 . 2 1  * stream Power ( l b / f t  s) : 0.38 2 5.18 * 

& 

* ~ l p h a  * F r c t n  LOSS ft) * 9.38 * cum volume (acre-ft) 38.03 98.68 * 5.34 : 
* c & E Loss tft) * 0.07 * Cum SA (acres) * 5 4 5 7  * 53.68 * 15.18 
.............................................................................................. 

warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 
0.7 o r  g rea ter  than 1.4. Th is  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sect ions.  

Warning: The energy l oss  was g r e a t e r t h a n  1.0 ft (0.3 m). between the  cu r ren t  and prevlous cross sect ion.  

Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 252W515 (A371 
REACH: REACH 1 RS: 2.877 

INPUT 
Descr ip t ion :  
s t a t i o n   levat ti on Data num= 5 1  

Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev *****:2:***Y************t****************,,***,,***,,****************,,********* 
9436.13 1139.63 9462.81 1139.55 9474.27 1139.43 9508.45 1138.7 9551.83 1138 
9571.04 1138.03 9595 1138.05 9624.89 1138.05 9646.86 1138.05 9675.1 1138.16 
9692.87 1138.23 9725.31 1138.37 9738.88 1138.4 9775.51 1138.51 9784.89 1138.51 
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Manning's n Values num= 3 
s t a  n Val n v a l  s t a  n Val *t***h,<**fh,:*********:Z~***~c******ii**~********~<* 

9436.13 ,044 9926.14 .04910082.22 .044 

sank sta: Lef t  ~ i g h t  ~eng ths :  L e f t  channel Right Coeff Contr. Expan 
9926.1410082.22 1295 1379 1310 .1 .3 

warning: The conveyance r a t i o  (upstream conveya?ce div ided by downstream conveyance) i s . l e s s  than 
0.7 or  greater than 1.4.  ~ h ~ s  may ~ n d l c a t e  the need for  add l t lona l  cross sections. 

Warning: The energy l o s s  was greater than 1 .0  ft (0.3 m). between the cur rent  and previous cross section. 

a This may ind ica te  the  need for add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 252WS15 (A37) 
REACH: REACH 1 RS: 2.616 

INPUT 
oescr ip t ion:  
s t a t i o n  Elevat ion oata num= 52 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
***t******f****V*****ii*****-******t***t****~c******~<********~*****~~*****~***~f*** 

9526.04 1128.84 9536.7 1128.82 9549.86 1128.79 9586.77 1128.71 9597.51 1128.69 
9659.65 1128.85 9669.92 1129 9730.98 1128.46 9736.96 1128.36 9740.43 1128.35 
9787.02 1128.22 9788.07 1128.22 9808.7 1128.15 9835.72 1128.07 9837.09 1128.06 
9883.36 1127.9 9887.15 1127.88 9931 1127.73 9938.54 1127.3 9940.21 1127.36 
9943.85 1127.25 9947.2 1127.17 9951.77 1127.08 9980.66 1126.18 9987.28 1126.15 
9991.65 1125.26 10000 1124.71 10000.2 1124.710002.77 1124.5310004.92 1124.65 
10008.5 112510008.93 112510029.85 1126.2910047.46 1127.3510051.24 1127.67 

10052.45 1127.7110053.16 1127.7310053.73 1127.7510054.24 1127.7710057.79 1127.89 
10090.54 1128.0910118.21 1128.2410126.02 1128.2910135.25 1128.34 10161.5 1128.49 
10183.67 1128.5910196.98 1128.6610212.71 1128.7210232.46 1128.810249.14 1128.85 
10267.93 1128.9110290.18 1128.97 

~ a n n i n g ' s  n values num= 3 
s t a  n Val s t a  n va l  s t a  n Val 

* * * * * * * Y s * * * * * * * * l ~ * * i * * - * * * * * * * * ~ * * * * f * * * * * * * * * *  

9526.04 ,044 9931 ,04910057.79 .044 

sank s ta :  Lef t  Right ~ e n g t h s :  Lef t  channel ~ i g h t  Coeff contr .  Expan. 
993110057.79 1380 1549 1320 .1 . 3  

CROSS * * * * * l * * * * h f * b * * * l * * , ~ * * * I * * * * * * * * * * * " A  OUTPUT P r o f i l e  #PF .............................................................. 
* E.G. Elev (ft) * 1128.55 * ~ l e m e n t  * L e f t  08 * channel : Ri h t  0s * 
* ve l  Head (ft) * 0.54 * w t .  n-Val. * 0.044 * 0.049 8.044 * 
" W.S. Elev (ft) * 1128.01 * Reach Len. (ft) " 1380.00 ' 1549.00 * 1320.00 : 

a * c r i t  W.S. (ft) * 1127.85 "  low Area (sq ft) * 11 .31  * 205.03 " 1 . 2 1  
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2s2ws15~37 . rep  
" ~ . ~ . ~ l o p e ( f t / f t )  *0.020153 * ~ r e a  ft) " 11.31 * 205.03 " 1.21 " 
* Q T o t a l  (cfs) * 1230.00 * HOW @!S) 14.73 * 1214.37 ' 0.89 * 
* TO w id th  (ft) * 226.55 * Top Wldth (ft) * 79.86 * 126.79 * 19.89 : 
* vel; To ta l  ( f t /s)  * 5.65 * A v  ve l .  ( f t /s  * 1.30 * 5.92 * 0.74 
* Max chi ~ p t h  (ft) * 3.48 * Hy%. Depth (ft! * 0.14 * 1.62 * 0.06 * 
* conv. r o t a 1  c f s )  * 8664.4 * conv. (cfs) * 103.8 * 8554.3 * 6.3 : 
* Length wtd. tft) * 1547.18 * wetted Per. (ft * 79.86 * 127.04 * 19.89 
* Min ch ~l (ft) * 1124.53 " Shear ( lb/sq ftj * 0 . 1 8 "  2.03 * 0 . . 08 :  
* Alpha * 1.08 * S t r e a m p o w e r ( l b / f t s ) ~  0.23 : 12.03 * 0.06 
* F r c t n  LOSS ft) * 14.34 * cum volume (acre- f t )  25.84 84.23 * 1.27 ' 
* c a E Loss Zft) * 0.09 * cum SA (acres) * 35.92 " 43.96 * 5.46 * 
*******,ch*****,~l***************hl********,<,,***********,,,<******,<****f,~~****~~*************** 

Warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l ess  than 
0.7 o r  g rea ter  than 1.4. Th is  may i n d i c a t e  t he  need fo r  add i t i ona l  cross sections. 

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and prevlous cross sect ion.  

Th is  may i n d i c a t e  t h e  need f o r  a d d i t i o n a l  cross sec t ions .  

CROSS SECTION 

RIVER: 2SZWS15 (A371 
REACH: REACH 1 RS: 2.322 

INPUl 
Descr ip t ion :  
s t a t i o n  E levat ion  Data num= 34 

s t a  Elev Sta Elev Sta Elev s t a  Elev s t a  Elev 
* t * * * t * * 1 * * * * * * * * * * * * t * h * * ? , , < * * * l i * * * * t * , < * , ~ ~ ~ ~ ? 9 < * * * % * * ~ * * * * ~ * * * * , < , ? ~ ~ ? * * , ' v < * * ~ ~ ~ 9 ' * * * *  

9672.68 1115.61 9709.63 1115.5 9712.77 1115.48 9755.12 1115.32 9762.89 1115.29 
9763.47 1115.28 9813.01 1114.99 9817.31 1114.95 9863.13 1114.55 9871.14 1114.47 
9913.25 1114.04 9924.98 1113.94 9963.37 1113.57 9997.71 1109.77 10000 1109.49 

10003.97 1109 10030.4 1110.7510043.86 1111.6710075.12 1113.5910094.44 1113.7 
10124.93 1113.8810130.68 1113.9110134.32 1113.9310166.91 1114.0810193.51 1114.17 
10203.14 1114.1910218.34 1114.2210239.37 1114.24 10252.7 1114.2410311.75 1114.36 
10311.84 1114.3610311.96 1114.3610312.03 1114.3610312.37 1114.35 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

* t *~:* , , * , , * * , , * * t ** , , * * ,~********* , ' * f * ******V*~~*****~~ 

9672.68 ,044 9963.37 .04910075.12 ,044 

sank s t a :  Le f t  R igh t  Lengths: Le f t  channel R igh t  c o e f f  con t r .  Expan. 
9963.3710075.12 1395 1190 1365 .1 .3 

Warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l ess  than 
0.7 o r  g rea ter  than 1.4. Th is  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sect ions.  

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and prevlous cross sec t ion .  

Th is  may i n d i c a t e  t he  need f o r  add i t i ona l  cross sec t ions .  

CROSS SECTION 

RIVER: 2521515 (A371 
REACH: REACH 1 RS: 2.097 

INPUT 
D e s c r i ~ t i o n :  
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2s2ws15~37 . rep  
44 

s t a  Elev s t a  

9888.91 1104.44 9898.33 1104.41 9930.87 1104.28 9938.04 1104.26 9957.14 1103.18 
9985.14 1101.4 10000 1100.6110009.73 1100.0410010.46 1100.0110045.57 1103.93 

10046.89 1104.0410047.49 1104.0810049.41 1104.1810057.27 1104.2210111.97 1104.45 
10119.71 1104.4710130.01 1104.510155.42 1104.5510174.53 1104.610191.13 1104.62 

10213.2 1104.6610226.83 1104.6810237.09 1104.710262.54 1104.7110296.39 1104.75 
10298.25 1104.7610299.65 1104.7610333.96 1104.7810362.21 1104.84 

Manning's n values num= 3 
s t a  n V a l  s t a  n Val s t a  n Val 

************t*,,*******ft***I(*****lt********~ 

9587.18 ,044 9938.04 ,04910049.41 .044 

Bank s t a :  Le f t  R igh t  Lengths: Le f t  Channel ~ i g h t  c o e f f  con t r .  Expan. 
9938.0410049.41 1140 1 2 1 1  1165 .I .3 

* E.G. Elev (ft) * 1104.33 * ~ l e m e n t  * Le f t  0s t Channel : Right  OB : 
* Vel Head (ft) 0.53 * W t .  n-Val. 

2 0.049 

* W.S. E lev (ft) * 1103.80 * Reach Len. (ft) * 1140.00 * 1211.00 * 1165.00 : * 1103.37 *   low Area (sq ft) 
+ C r i t  W.S.  (ft) 

2 " 188.43 * 
+ ~ . ~ . s l o p e ( f t / f t )  "0.015634 * ~ r e a ( s  ft) 

* * 188.43 5 * 
* 1100.00 * Flow (CqS) " 1100.00 * 4 T o t a l  (cfs) 

* 

* TO w id th  (ft) * 98.32 * TOP w id th  (ft) 
* 98.32 : d 

* 5.84 * ~ v g .  v e l  . ( f t /s )  * * 5.84 * veY T o t a l  ( f t / s )  
L- 

* 3.79 * Hydr. Depth (ft) * 1.92 ' * Max c h l  ~ p t h  (ft) 
* 

8797.5 * conv. (cfs) * 8797.5 * + conv. To ta l  (cfs) 
2 

* 1193.04 * wet ted Per. (ft) 8 * 98.64 : * Length wtd. (ft) 
li 

* 1.86 * 1100.01 ' shear ( lb/sq ft) * Min ch E l  (ft) * 1.00 " Stream Power ( l b / f t  5) * 10.88 * * Alpha 
d 

* F r c t n  LOSS (ft) * 10.92 cum volume (acre-ft) 25.51 * 69.07 * 1.03 * * 0.11 * cum sA (acres) * 33.64 * 36.85 ' 

warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 
0.7 o r  g rea ter  than 1.4. Th i s  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sect ions.  

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and prevlous cross sec t ion .  

 his may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 2S2WS15 (A371 
REACH: REACH 1 RS: 1.867 

INPUT 
Descr ip t ion :  ~ p p r o x i m a t e l y  700' upstream o f  p e r r y v i l l e  ~ o a d .  
station Elevat lon  Data num= 43 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev :E:*f**:z*t*******r*r*r***rf *e*e***fn*********,,****+******e*********-*,c**+*** 
9491.67 1095.85 9493.83 1095.85 9532.79 1095.87 9538.52 1095.86 9583.19 1095.8 
9583.22 1095.8 9583.42 1095.8 9627.91 1095.64 9633.6 1095.61 9672.61 1095.37 
9684.01 1095.28 9717.3 1094.97 9734.41 1094.81 9762 1094.55 9784.82 1094.45 
9806.69 1094.23 9838.14 1091.44 9842.45 1091.06 9846.83 1090.77 9852.59 1090.43 
9853.97 1090.35 9858.81 1090.52 9867.76 1090.93 9911.37 1092.28 9920.94 1092.61 
9925.85 1092.74 9928.45 1092.76 9930.34 1092.76 9931.77 1092.77 9933.56 1092.85 
9940.77 1093.21 9974.04 1091.43 9999.09 1090.11 10000 1090.1710005.26 1090.52 

10016.67 1091.2310027.07 1091.7810064.16 1093.3910093.59 1093.5210102.47 1093.58 
10124.06 1093.7610140.78 1093.8810147.65 1093.94 

~ a n n i n g ' s  n values num= 3 
s t a  n Val s t a  n v a l  s t a  n Val ~**********~****************f*****************%** 

9491.67 ,044 9940.77 .04910064.16 .044 

sank s ta :  Le f t  R igh t  Lengths: Le f t  channel R igh t  coef f  Contr .  Expan. 
9940.7710064.16 1370 1321  1260 .1 .3 

CROSS *f*t****lt+**tt**.t**ir%/it(***************A********e***k*****c**************3*****+****2********* SECTION OUTPUT p r o f i l e  #PF 1 

* E.G. Elev (ft) * 1093.30 * Element * Le f t  0s : channel : Right  0s : * 0.15 * W t . n - V a l .  " 0.044 0.049 
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2s2ws15~37. rep  
* W.S. Elev (ft) * 1093.15 * Reach Len. (ft) * 1370.00 * 1321.00 * 1260.00 : 
* c r i t  W.S. (ft) * 1092.37 *  law Area (sq ft) * 168.30 ' 169.65 * 
* E.G. s lope (ft/ft) '0,005894 ' Area (s ft) * 168.30 " 169.65 * * 

* 1050.00 * Flow (c%) * 543.95 * 506.05 * * Q T o t a l  ( c f ~ )  
* 

* 237.57 * TOP w id th  (ft) * 120.76 2 116.81 * * To Width (ft) 
* 

* Ve? To ta l  ( f t / s )  * 3.11 * AV ve l .  ( f t / s  * 3.23 2.98 * 
* Max c h l  ~ p t h  (ft) * 3.04 " Hy i r .  Depth (ftj * 1.39 * 1.45 ' * 13676.6 * conv. (cfs) * 7085.2 : 6591.5 2 * conv. To ta l  (cfs) 

* 
* 1334.33 * wetted per. (ft) * 120.92 116.97 * Length wtd. (ft) 

" 
* 1090.11 * shear ( lb/sq ft L * 0.51 * 0.53 * * Min ch E l  (ft) 

* 
* 1.00 * Stream Power (1 /ft s) : 1.66 " 1.59 * * ~l pha 

* 
* F rc tn  LOSS (ft) * 9.00 * cum volume (acre-ft) 23.30 : 64.09 : 1.03 * 
* C & E Loss (ft) * 0.01 * cum SA (acres) * 32.06 33.86 3.64 * 
.................................................................................................. 

warning: Div ided f low computed f o r  t h i s  cross-sect ion.  
warning: The energy l o s s  was greater  than 1 .0  ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

Th is  may i n d i c a t e  t he  need fo r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 2S2WS15 (A37) 
REACH: REACH 1 RS: 1.617 

INPUT 
oesc r i p t i on :  ~ p p r o x i m a t e l y  650' downstream o f  P e r r y v i l l e  Road. 
s t a t i o n  E levat ion  oa ta  num= 14 

s t a  Elev s t a  Elev s t a  s t a   lev 
***t*********t*,,***r**r*************tVV,r*:;:::I**********ii*,E;:~*****::~******** 

9835.61 1084.32 9846.19 1084.42 9860.61 1084.45 9890.43 1083.64 9911.11 1083.24 
9934.66 1083.88 9973.78 1082.11 9997.11 1079.72 9998.32 1079.81 10000 1079.91 

10056.35 1083.77 10070.1 1083.9410093.35 1084.310126.65 1084.75 

Manning's n values num= 3 
S ta  n Val s t a  n Val n v a l  ***tt*t***t**t*********,,**11***i**,~2::~r~~~~~**** 

9835.61 .044 9934.66 .04910056.35 ,044 

sank s t a :  Lef t  R igh t  Lengths: Le f t  channel ~i h t  Coef f  Contr .  Expan. 
9934.6610056.35 1200 1257 1940 .1 .3 

I n e f f e c t i v e   low num= 1 
s t a  L s t a  R Elev Permanent 

10126.6510126.65 1085 F 

~~:~:*~~:$::~*:~$g~$*,<g::$:;:*!~:v,:**** *****,, *** q,*** **** ,>**** ****<,* **,* * * *?<,r* ,<9<**$<<<9<9~9,*** * * * * * * *  

* E.G. Elev (ft) * 1084.29 * Element 
*  eft 0s * channel : R i  h t  0s z 

* v e l  Head (ft) * 0.27 * w t .  n-Val. 0.044 * 0.049 8.044 
* W.S. Elev ft) * 1084.02 * Reach  en. (ft) * 1200.00 * 1257.00 * 1240.00 * 
* c r i t  W.S. Eft) * 1083.19 * Flow Area (sq ft) * 25.27 : 247.06 : 2.41 : 
* E.G. s lope (ft/ft) *0.007740 * Area (s ft) * 25.27 247.06 2.41 
* Q T o t a l  (cfs) * ~ ~ O O . O O  * Flow (c?s) * 43.09 * 1055.09 ' ,1.82 * 
* TO w id th  ft) * 198.45 * TOP w id th  (ft) * 58.08 : 121.69 : 18.68 * 
* ve? To ta l  { f t /s)  * 4.00 * nvg. ve l .  ( f t /s) " 1.71 4.27 0.76 * 
* Max ~ h l  ~ p t h  (ft) * 4.30 * Hydr. ~ e p t h  (ft) + 0.44 * 2.03 * 0.13 * 
* conv. To ta l  (cfs) * 12503.1 * conv. (cfs) * 489.8 * 11992.6 : 20.7 : 
* Length wtd. (ft) * 58.10 * 121.99 18.68 
* Min ch ~l (ft) * 0.21 ' 0.98 * 0.06 * 
* ~l pha 0.36 : 4.18 * 0.05 * 
* F r c t n  LOSS (ft) 20.26 57.77 " 0.99 * 

* 29.25 " 

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

Th is  may i n d i c a t e  t he  need fo r  add i t i ona l  cross sect ions.  
Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  l oca t i on .  The c r i t i c a l  depth w i t h  t he  lowest ,  
v a l i d ,  water 

surface was used. 

CROSS SECTION 

RIVER: 2S2WS15 (A371 
REACH: REACH 1 RS: 1.379 

INPUT 
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Descr ipt ion:  
s t a t i o n  � leva ti on Data num= 

Sta Elev 
21 

s t a  EleV s t a  Elev s t a  Elev s t a  Elev ................................................................................... 
9902.02 1075.25 9905.08 1075.23 9947.63 1074.78 9959.14 1074.23 9962.45 1074.01 
9969.16 1073.42 10000 1070.4710004.28 1070.0910008.19 1070.3310060.11 1073.73 
10070.9 1073.9310097.04 1074.3410109.19 1074.56 10114.2 1074.5310147.48 1074.72 
10168.29 1075.0810185.77 1075.1810222.38 1075.2710224.06 1075.2710228.14 1075.26 
10262.35 1075.1 

Manning's n Values num= 3 
s t a  n Val s t a  n va l  s t a  n Val 

**************<fYl*t*****b)t*******"<titi*ti*titi~******* 

9902.02 .044 9902.02 .04910109.19 ,044 

sank Sta: Lef t  Right Lengths: Left  channel ~ i g h t  c o e f f  contr .  Expan 
9902.0210109.19 1630 1716 1625 .1 .3 

$52::,:55$:~f2)~9~$5~T~~~~~fl~$~~,P5~,1~~***~~*~**+**~~,,**~*~*****~***iiiiii+**111111t~***i)*tr3************ 

* E.G. Elev (ft) * 1074.93 ~ l e m e n t  * * Left 0s z Channel : R i  h t  0s : 
* 0.23 * w t . n - v a l .  * v e l  Head (ft) 0.049 8.044 

* w.s. Elev (ft) * 1074.70 " Reach Len. (ft) * * 297.92 * 3.27 * * 1630.00 * 1716.00 * 1625.00 * 
* 1073.54 *   low Area (sq ft) c r i t  W.S. (ft) 

n E.G. slope (ft/ft) *0.007184 * Area (s ft) ~t * 297.92 * 3.27 * 
* 1160.00 * Flow (C?S) * Q ~ o t a l  ( c ~ s )  

* 1158.06 2 1.94 : 
* TO width (ft) * 194.45 * TOP width (ft) 

* * 159.86 34.59 
v e l .  (ft/s) * ve? Tota l  (ft /s) 

9. 1 3.89 * 0.59 * 
* Max ch l  opth (ft : ;;!I. oepth (ft) * * 13662.7 22.9 * 1.86 : 0.09 : 

* 13685.6 * conv. (cfs) * conv. Tota l  (cfs 
* Length wtd. (ft) + 1715.69 * wetted per. (ft) * 160.19 * 34.59 * 
* Min ch ~1 (ft) * 1070.09 * Shear ( lb/sq ft) * * 0.83 " 0.04 " 
" ~ l p h a  1.02 * stream power ( l b / f t  s) : * 3.24 " 0.03 z 
* ~ r c t n  LOSS (ft) * 11.01 " cum volume (acre-ft) 19.91 z 49.91 z 0.91 
* c & E LOSS (ft) * 0.00 * cum sA (acres) * 28.45 26.18 2.61 * ** *************,~******tUft***f *************+ **,? * * * * * * * * * * * * * * * * , e * * * * * * * * * * , ? * * * * * * * * * * 9 c ~ t * * * * * ~  

Warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross sect ion.  

This may ind ica te  the need for add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 2SZWS15 (A371 RS: 
REACH: REACH 1 

TNPUT - .. . 
~ e s c r i p t i o n :  
s t a t i o n  Elevat ion Data num= 30 

s t a  s t a   lev s t a  Elev s t a  Elev 
*..**** *****:!:: ,**,> ............................................................ 
9658.6 1064.52 9663.96 1064.51 9679.45 1064.46 9714.47 1064.29 9738.47 1064.23 
9764.99 1064.13 9797.49 1064.02 9815.5 1063.92 9856.52 1063.75 9866.02 1063.71 
9915.54 1063.52 9916.54 1063.52 9922.46 1063.5 9961.44 1063.4 9973.54 1062.44 
9984.03 1061.1 10000 1059.06 10003.1 1058.7810020.39 1059.7610039.15 1060.91 
10045 1061.31 10078.6 1064.0210093.62 1064.1410118.63 1064.2810130.06 1064.33 

10136.92 1064.37 10166.5 1064.3710195.24 1064.3310202.94 1064.3210215.76 1064.27 

~ a n n i n g ' s  n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

.................................................. 

9658.6 ,044 9961.44 ,049 10078.6 .044 

sank Sta: Left Right Lengths: Left  channel R i  h t  coeff cont r .  Expan. 
9961.44 10078.6 1325 1347 1310 .1 .3 

CROSS ***tt****IY***fLlP****d*ft+*A***l******%=********%+***2***e************************************** SECTION OUTPUT p r o f i l e  #PF 1 

* E.G. Elev (ft) * 1063.92 * Element * Lef t  0s * channel 2 Right OB : 
* v e l  Head (ft) * 0.28 *Wt .n -Va l .  * 0.044 " 0.049 
* w.:. Elev (ft) * 1063.64 * Reach Len. (ft) " 1325.00 ' 1347.00 * 1310.00 * * 9.83" 285.32 * * 1062.33   low Area (sq ft) * c r 1 t  W.S. (ft) * 9.83 ' 285.32 : * E.G. slope (ft/ft) '0.005804 * 1230.00 : t:?s?) * 6.46 *1223.54 * Q Tota l  (cfs) 

* 
* 188.40 * Top Wldth (ft) * 76.01 * 112.39 * TO Width (ft) 

* 
Vel . (ft/s) 0.66 * 4.29 * * ve7 

* 
Total  ( ft/~) * 4.17 

* 4.86 $1;. ~ e p t h  (ft) * 0.13 * 2.54 : * Max ch l  opth (ft) 
* 

* 84.9 "16059.8 * * conv. Total  (cfs) * 16144.6 * conv. (cfs) 
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2s2ws15437.rep 
76.01 * 112.83 * Length wtd. (ft) * 1346.94 * wetted Per. * 0 . 0 5 *  0.92 

h 

* 1058.78 * shear ( lb/sq ft * Min ch ~1 (ft) * 
* 1.05 * Stream power (1 /ft s) : 0.03 : 3.93 * * Alpha * 

* F rc tn  LOSS (ft) * 9.58 * cum volume (acre-ft) * 19.73 38.42 * 0.85 " 
* c & E Loss (ft) * 0 0 1  * Cum SA (acres) 20.82 * 1.97 * 
................................................................................................... 

a 
Warning: The energy l o s s  was greater  than 1 .0  ft (0.3 m). between t h e  cu r ren t  and previous cross sect ion.  

Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 2S2WS15 (A37) 
REACH: REACH 1 RS: 0.799 

INPUT 
Descr ipt ion:  
S ta t i on  E levat ion  Data num= 32 

s t a  Elev s t a  Elev s t a  Elev s t a  EleV s t a  Elev 
***,e*,,***h,,*****t* ,,,c **********,<*****,,********,<***************,<*,,****,*,C********** 

9748.85 1054.83 9751 1054.84 9755.18 1054.84 9771.45 1054.8 9806.22 1054.73 
9815.18 1054.7 9857.26 1054.51 9879.36 1054.4 9908.3 1054.25 9943.54 1054.08 
9959.33 1054.01 9974.16 1052.56 9982.24 1051.85 10000 1050.2910007.66 1049.76 

10013.68 1050.06 10024 1050.610048.22 1051.9610059.27 1052.5910065.06 1052.93 
10068.5 1053.1710088.09 1054.1710110.38 1054.2710131.22 1054.4110145.75 1054.5 
10161.3 1054.5910181.13 1054.710199.67 1054.78 10216.5 1054.8610234.51 1054.89 

10251.88 1054.8910268.12 1054.9 

Manning's n Values num= 3 
s t a  n v a l  s t a  n Val s t a  n v a l  

,:*~***************l*****,,****,:*****li*I~,,,il*~~,***** 

sank s ta :  Le f t  R igh t  Lengths: Lef t  channel R i  h t  Coef f  Contr .  Expan. 
9959.3310088.09 1200 1262 1?00 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 **,, ****ttt******,<******,,********,#***<<************?<,,*9~*9c*****~~**~~****~,**~~** 

* E.G. Elev (ft) * 1054.33 * Element * Lef t  0s : channel : ~ i g h t  0s : 
Vel Head (ft) * 0.35 * w t .  n-Val. * 0.049 

* 1053.98 * Reach Len. (ft) * 1200.00 * 1262.00 * 1200.00 : * *  low ~ r e a  (sq ft) A * 269.14 * 
1* * 269.14 * * ~ . ~ . s l o p e ( f t / f t )  *0.008837 * n r e a ( s  ft) 

a 
* 

* 1280.00 " Flow (c?s) 
& * 1280.00 " * * Q To ta l  (cfs) c * 124.59 * * * TO w id th  (ft) * 124.59 * Top w id th  ft) 

* 4.76 * a?. , v e l  j f t / s )  * * 4.76 * fC veY Tota l  ( f t /s)  
* 

* 4.22 " ~y r ~ e p t h  (ft) * 2.16 * * Max Chl Dpth (ft) A * 13616.6 " I * conv. To ta l  cfs) * 13616.6 " conv. (cfs) 
* 1250.47 * wet ted Per. (ft) * * 124.89 * * Length wtd. g f t )  

h 

* 1049.76 * Shear ( lb/sq ft) t * 1.19 * * * Min ch ~l (ft) 
* 1.00 * stream power (1 b / f t  s) : * 5.65 : ~l pha 

t 

* F rc tn  LOSS (ft) * 9.94 * cum volume (acre-ft) 19.58 " 29.85 0.85 * 
* C & E Loss (ft) * 0.05 * cum sA (acres) * 25.87 * 17.15 * 1.97 * *******,,**V**Vl**t+:*********t**r*************,,***************************************** 

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

Th i s  may i n d i c a t e  t he  need f o r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 2SZWS15 (A371 
REACH: REACH 1 Rs: 0.560 

..,., ", 
Descr ip t ion :  
S t a t i o n   levat ti on Data num= 37 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
............................................................................. 

9442.9 1044.27 9498.86 1040.36 9499.45 1040.32 9499.82 1040.33 9547.44 1042.93 
9574.15 1042.87 9599.7 1042.97 9614.22 1042.97 9651.97 1043.47 9654.28 1043.48 
9661.86 1043.48 9694.35 1043.52 9704.24 1043.53 9734.41 1043.58 9756.51 1043.57 
9774.47 1043.47 9808.78 1043.38 9814.54 1043.37 9833.46 1043.32 9854.6 1043.25 
9861.04 1043.25 9894.67 1043.17 9913.31 1043.15 9934.73 1043.13 9984.47 1042.1 

10000 1041.5710000.25 1041.5610019.55 1042.1210065.29 1043.1910073.45 1043.38 
10077.01 1043.4610084.01 1043.8110089.23 1043.9610119.44 1044.2510153.86 1044.2 
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2~2~515~37. rep 
10154.87 1044.1810155.75 1044.17 

Manning's n values 
s t a  n v a l  

num= 3 
s t a  n v a l  s t a  n Val 

................................................ 

9442.9 .044 9934.73 .04910065.29 ,044 

Bank Sta: Lef t  Right Lengths: L e f t  Channel R i  h t  c o e f f  contr .  Expan. 
9934.7310065.29 1375 1437 1975 .I .3 

Ineffect7ve  low num= 1 
s t a  L s ta  R Elev Permanent 
9442.9 9700 1045 F 

$~~~:*~5$~~~;*~y;5y;**5::2~*$55*;*************~******,<,,*s**********************w******9~**~*** 

* E.G. Elev (ft) * 1044.33 ~ l e m e n t  * Lef t  0s : channel : R i  h t  06 : 
* v e l  Head (ft) * 0.17 * w t . n - v a l .  * 0.044 0.049 8.044 
* W.S. Elev (ft * 1044.16 * Reach Len. (ft) * 1375.00 * 1437.00 * 1375.00 * 
* c r i t  w.s. (ftj * 1043.84 *  low ~ r e a  (sq ft) * 186.75 * 226.91 * 16.86 * 
* E.G. slope (ft/ft) *0.007216 * Area (s ft) * 563.50 * 226.91 " 16.86 ' 
* Q Tota l  (cfs) * 1330.00 * Flow (c?S) * 459.96 * 844.73 * 25.31 * 
* TO wid th  (ft) * 665.31 * TOP width (ft) * 490.22 * 130.56 * 44.53 " 
* VeY ~ o t a l  (ft/s) v e l .  (ft/s) * 2.46 * 3.72 * 1.50 * 
* Max Chl ~ p t h  (ft) : ;::: : $8;. ~ e p t h  (ft) * 0.80 : 1.74 : 0.38 : 
* conv. Tota l  (cfs) * 15657.3 * conv. (cfs) * 5414.8 9944.4 298.0 
* Length wtd. (ft) + 1423.04 ' wetted Per. (ft * 234.73 5 130.60 * 44.54 * 
* Min ch ~l (ft) * 1041.56 * Shear ( lb/sq ft * 0.36 0.78 * 0.17 * 

1.15 * stream Power (1 /ft s) : 0.88 : 2.91 : 0.26 * 
9.87 * cum volume (acre-ft) 11.82 22.66 0.62 ' 

* 0.00 * cum SA (acres) * 19.12 * 13.46 * 1.36 " **,< ........................................................................... 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross sect ion.  

This may i n d i c a t e  the need f o r  add i t iona l  cross sect ions.  
Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  l oca t ion .    he c r i t i c a l  depth w i t h  the lowest,  
v a l i d ,  water 

surface was used. 

CROSS SECTION 

RIVER: 2S2WSl5 (A371 
REACH: REACH 1 RS: 0.286 

Manning's n values num= 3 
s t a  n v a l  s t a  n va l  n Val 

*********** ...................................... 
9386.85 ,044 9908.28 .04910076.09 .044 

sank s ta :  Lef t  Right Lengths: Lef t  channel ~ i g h t  cokff cont r .  Expan. 
9908.2810076.09 1400 1510 1400 .1 .3 

$$2::*::$:::y,zi::y:**:::2::*$:$*:***************%*********************%********************** 
* E.G. Elev (ft) * 1034.45 * ~ l e m e n t  * Lef t  0s * Channel : R i  h t  OB : 
* v e l  Head (ft) * 0.21 * w t .  n-Val. * 0.044 * 0.049 8.044 
* W.S. Elev (ft) * 1034.24 * Reach Len. (ft) * 1400.00 * 1510.00 * 1400.00 * 
* c r i t  W.S. (ft) * 1033.54 *  low ~ r e a  (sq ft) * 91.78 * 328.74 * 11.11 * 

*0.006686 * Area (s ft) * 91.78 * 328.74 : 11.11 * 
* 1390.00 * Flow ( 4 s )  * 106.62 * 1263.01 20.37 * 
* 545.61 * TOP Width (ft) * 357.30 * 167.81 * 20.50 * 
* 3.22 * Avg. Vel . (ft/s) * 1.16 * 3.84 * 1.83 * 
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252WS15437. rep * 
' Max ~ h l  0pth (ft) * 4.19 ' Hydr. oepth (ft) 0.26 * 1.96 * 0.54 " 
* conv. To ta l  (cfs) * 16999.0 * Conv. (cfs) * 1304.0 * 15446.0 * 249.1 " 
* Length Wtd. (ft) * 1505.10 * wetted per. (ft 1 * 357.31 " 170.46 * 20.53 
*  in ch ~l (ft) * 1030.05 * Shear ( lb/sq ft * 0.11 * 0.81 * 0.23 " 
* Alpha * 1.31 * stream Power ( l b / f t  s) : 0.12 * 3.09 * 0.41 * 
* F rc tn  Loss (ft * 10.60 * Cum Volume (acre- f t )  * 1.47 2 13.50 * 0.18 * 

8.53 ' 0.33 * * c & E Loss (ft * 0.01 * cum sA (acres) 5.74 ****** *, , ,<h****.********************t*~*********,<******************~~*********~?~*~~~r*******~~~~** 

Warning: Div ided f l o w  computed fo r  t h i s  cross-sect ion.  
Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

This may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 252WS15 (A371 
REACH: REACH 1 RS: 0.000 

INPUT 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n va l  

tt*t*******t*t*****+****,>*)I)I******I,******,,******* 

9630.59 .044 9740.75 .04910128.53 ,044 

sank s ta :  L e f t  R igh t  Lengths: Le f t  Channel R igh t  coef f  con t r .  Expan. 
9740.7510128.53 1 1 1 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  #PF 1 ,,,, *,~i***,c* ,,,,9<* t**,,*t****hh****L**h *I***<,*9c*~+<**+<?,****<<~~,z************?~%****,,**~r********~~~~*~~*~,'r** 

* E.G. E lev (ft) * 1023.85 * Element * Le f t  0s 1 channel * R igh t  08 : 
* Vel Head (ft) * 0.16 * w t . n - V a l .  

* .. 0.049 * * * w.5. Elev (ft) * 1023.69 * Reach Len. (ft) -* 
* 

* 450.00 * *r 

* c r i t  W.S. (ft) 1023.10 *  low ~ r e a  (sq ft) * * 450.00 : * E.G. s lope (ft/ft) *0.007408 * Area (s ft) 
* 

* 1460.00 ' Flow ( 4 5 )  
& * 1460.00 

I: Q T o t a l  (cfs) % * 324.59 * * 
* TO w id th  (ft) * 324.59 * TOP width (ft) * * 3.24 * * vet; 

* 
To ta l  ( f t /~)  * 3.24 " Avj.,Vel. ( f t /~) * " 1.39 * 

* Max c h l  ~ p t h  (ft) * 2.10 * ~y r ~ e p t h  (ft) * 16963.0 ' * 
* conv. To ta l  (cfs) * 16963.0 * conv. (cfs) 

f * wetted per. (fti : * 324.70 : * Length wtd. (ft) * 0.64 * Min ch ~l (ft) * 1021.59 * shear ( lb/sq ft ' 2.08 ;: * " Alpha * 1.00 * stream power (1 /ft 5) : u i:. 

* F rc tn  LOSS ft) A * cum volume (acre-ft) + 

* C a E LOSS {ft) * cum sA (acres) * * ,r 

*****************l**,,****C***************************<r***************i'************************* 

*%*** * * * * * * f * * * * * * *h t * *1 , * * * * *b* * * * * * * * * * * * * * ,< * * * * * * * * *9r *%** * * * * * * * * *9 t * * * * * * * ,c * * * *  

SUMMARY OF MANNING'S N VALUES 

River:  2s2ws15 ( ~ 3 7 )  
........................................................................ 

qr Reach " R i v e r s t a .  * n l  * n2 * n3 * 
................................................................... 
*REACH 1 * 5.019 * ,044' .049* .044* 
*REACH 1 * 4.775 * ,044' .049* .044* 
*REACH 1 * 4.444 u .044" .049" ,044" 
'REACH 1 * 4.151 s .044* .049* .044* 
'REACH 1 " 3.934 * .044* .049* .044* 
'REACH 1 * 3.680 * .044* .049* ,044' 
'REACH 1 * 3.418 * .044* ,049" ,044" 
*REACH 1 *' 3.145 * ,044" ,049" ,044" 
"REACH 1 * 2.877 .044* .049* .044* 

Page 16 



*REACH 1 
*REACH 1 
"REACH 1 
"REACH 1 
:REACH 1 
"REACH 1 
"REACH 1 
*REACH 1 
"REACH 1 
"REACH 1 
*REACH 1 ********* 

SUMMARY OF REACH LENGTHS 

R i v e r :  2S2Ws15 (A371 
*****.s*****Yh*********,:************tt*****%******************* 

" R e a c h  * R i v e r  sta. * L e f t  * * R i g h t  * 
"REACH 1 * 5.019 * 1240* 1287* 1285' 
"REACH 1 * 4.775 f 1390" 1748* 1680h 
'REACH 1 ' 4.444 * 1490' 1550L 1510" 
*REACH 1 * 4.151 i 1130U 1143* 1170" 
*REACH 1 " 3.934 * 1325" 1342" 1340" 
"REACH 1 " 3.680 2 1360" 1385" 1360- 
'REACH 1 3.418 + 1350* 1440t 1320' 
:REACH 1 " 3.145 * 1480*' 1417* 1460" 
*REACH 1 * 2.877 * 129SV 1379* 1310' 
*REACH 1 * 2.616 + 1380* 1549* 1320C 
"REACH 1 * 2.322 * 1395" 1190* 1365' 
"REACH 1 * 2.097 1140* 1211" 1165" 
*REACH 1 * 1.867 1370" 1321* 

* 1260" 
"REACH 1 * 1.617 * 1200" 1257" 1240" 
*REACH 1 * 1.379 * 16301 1716" 1625* 
"REACH 1 " 1.054 * 1325" 1347* 1310" 
*REACH 1 * 0.799 * 1200" 1262" 1200" 
"REACH 1 " 0.560 * 1375* 1437" 1375* 
"REACH 1 " 0.286 1400'< 1510" 1400' 
*REACH 1 " 0.000 d 1" l'? l* 
******t***+*~?**t***,<~<*., i i i* , ,******, ,***~,~*****~~?~***~*~,~*****~**~~* 

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
R i v e r :  2S2WS15 (A371 
******V*B****f******** ,<**%***************** ,c***********  

* R e a c h  * R i v e r  s ta .  * cont r .  * ~ x p a n .  * 
......................................................... 

"REACH 1 * 5.019 . l* .3* 
*REACH 1 * 4.775 .I* .3* 
*REACH 1 * 4.444 * . lY .3* 
*<REACH 1 * 4.151 * .I" .3* 
'REACH 1 3.934 * .1* .3* 
*REACH 1 3.680 * .1* .3" 
"REACH 1 * 3.418 * .1' .3* 
"REACH 1 * 3.145 * .1* .3' 
'REACH 1 * 2.877 * .I' .3* 
*REACH 1 * 2.616 * . I* .3* 
'REACH 1 * 2.322 * 1* .3" 
"REACH 1 * 2.097 * . l* .3* 
*REACH 1 * 1.867 * .1* .3* 
*REACH 1 * 1.617 * .1" .3* 
*REACH 1 * 1.379 * .1* .3* 
"REACH 1 * 1.054 * .1* .3* 
*REACH 1 * 0.799 * 1* .3* 
*REACH 1 * 0.560 * . .3* 
*REACH 1 * 0.286 .l* .3* 
*REACH 1 * 0.000 * .1* .3* 
....................................................... 
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MODEL: 2S2WSl6A (A351 
REACHES: 2S2WS16A (A35) 



ZSZWS16A435. rep 

PROIECT DATA 
Pro jec t  T i t l e :  2S2WS16A (A35) 
Pro jec t  F i l e  : 252wS16AA35.pr ' 
Run Date and Time: 12/14/2004 3:52:03 PM 

Pro jec t  i n  Engl ish u n i t s  

Pro jec t  Descr ipt ion:  
waterman wash FDS 
Prepared by: 
Engineering and Environmental consultants, - lnc .  
3003 N. Cenfral Avenue, Su i te  600 
Phoemx, Arizona 85012 
Phone: 
602-248-7702 FAX: 602-248-7851 
For: 
~ l o o d  cont ro l  D i s t r i c t  of Maricopa 
county 
Waterman Wash - cont rac t  # 2002CO24 
Topographic Mapping source: 

@ Stewart Geotechnolo y D ~ C .  2000 l o '  contour In te rv??  
Discharge informat ion 
obtained from hydrology repor t  
studv L imi ts :  

PLAN DATA 

Plan T i t l e :  2S2WS16A (A351 
~l an F i  1 e : q:\303002 Waterman Wash\HEC-RAS\Compl eted Model s\Pri ntabl  e Version\2S2WS16A 
(A35)\2S2WS16A435.p01 

Geometry T i t l e :  2S2WS16A (A351 
Geometry F i l e  : q:\303002 waterman Wash\HEC-Rns\Completed Models\Printable 

version\ZS2WS16A (A35)\2SZWS16AA35.g01 

Flow T i t l e  : 2S2WS16A (A351 
 low ~ i l e  : q:\303002 waterman wash\~~c-~ns\completed Models\Printable 

version\2s2ws16~ (A35)\2SZWS16AA35.f01 

Plan Summary Information: 
Number o f :  Cross Sections = 36 M u l i t p l e  openings = 0 

cu lve r t s  = 0 I n l i n e  structures = 0 
Bridges = 0 ~ a t e r a l  Structures = 0 

computational Informat ion 
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water surface c a l c u l a t i o n  to le rance = 0.01 
c r i t i c a l  de t h  ca lcu la ton ,  to le rance = 0.01 
~axjmum num&er o f  i n t e r a t l o n s  = 20 
Maximum d i f f e rence  to1  erance = 0.3 
 low to le rance fac tor  = 0.001 

Computation Options 
c r i t i c a l  depth computed o n l y  where necessary 
Conveyance Ca l cu la t i on  Method: A t  breaks i n  n values o n l y  
F r i c t i o n , s l o  e Method: nverage Conve ance 
Cornputatlonay c low ~eg ime :  s u b c r l t i c a l  FroW 

Encroachment Data 
Equal conveyance = True 
L e f t  o f f s e t  - - 0 
R igh t  o f f s e t  = 0 

R iver  = 2s2WS16A (A35)   each = REACH 2 
RS p r o f i l e  Method va lue1 v a l  ue2 
1.888 PF 2 1 9895 10050 
1.632 PF 2 1 9950 10050 
1.364 PF 2 1 9950 10050 
1.114 PF 2 1 9953.52 10050 
0.859 PF 2 1 9950 10050 
0.588 PF 2 1 9955 10035 

R iver  = 2S2WS16A (A351 Reach = REACH 3 
RS p r o f i l e  Method va lue1 value2 
0.351 PF 2 1 9800 10040 
0.213 PF 2 1 9900 10410 
0.000 PF 2 1 9900 10100 

River  = 2s2Wsl6A (A35) Reach = REACH 1 
RS p r o f i l e  Method Value1 Value2 
4.711 PF 2 1 9950 10190 
4.426 PF 2 1 9950 10050 
4.194 PF 2 1 9950 10050 
3.954 PF 2 1 9950 10050 
3.708 P F Z  1 9945 10055 
3.458 PF 2 1 9950 10050 
3.199 PF 2 1 9960 10040 
2.957 PF 2 1 9900 10050 
2.701 PF 2 1 9900 10100 
2.377 P F Z  1 9840 10100 
2.157 PF 2 1 9670 10100 

River  = 252W516B (A15)  each = REACH 1 
RS p r o f i l e  Method va l  u e l  value2 
2.077 P F 2  1 9980 10020 
1.815 PF 2 1 9875 10050 
1.550 PF 2 1 9940 10030 
1.308 PF 2 1 9950 10240 
1.047 PF 2 1 982510042.04 
0.781 PF 2 1 995010048.75 
0.524 PF 2 1 995010038.88 
0.268 P F 2  1 9900 10040 
0.053 P F 2  1 9950 10050 

River  = 2s2WS17A (A17) Reach = REACH 1 
RS p r o f i  1 e Method va lue1 value2 
1.473 PF 2 1 9965 10035 
1.217 PF 2 1 9900 10035 
0.931 P F 2  1 9945 10020 
0.684 PF 2 1 9945.17 10185 
0.435 PF 2 1 9875 10025.8 
0.248 PF 2 1 987510038.64 
0.000 PF 2 1 9950 10050 

FLOW DATA 

Flow T i t l e :  252Ws16A (A351 
F ~ O W  F i l e  : waterman ~ a s h \ ~ ~ c - ~ ~ ~ \ c o r n p l e t e d  ~ o d e l s \ p r i n t a b l e  vers ion\252~s16A 

Flow Data (cfs) *******Y****,<******?7***,,****-,*-*-*t***~,***************<,********* 
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* R i v e r  

* 2S2WS16A (A351 
* 252WS16A (A351 
* 2SZWS16A (A351 
* 2s2WS16A (A351 
* 2s2WS16A (A351 
* 2S2WS16A (A351 
* 2S2WS16A (A351 
* 2s2ws16A (A351 
* 2S2WS16A (A351 
* 2S2WS16A (A35 
* 2S2WS16A (A353 
* 2S2WS16A (A351 
* 2S2WS16A (A351 
* 2S2WS16A (A351 
* 2s2ws16A (A351 
* 2S2WS16A (A351 

2S2WS16A (A351 
* 2S2WS16B (A151 
* 2S2WS16B (A151 * 2s2WS16B ( ~ 1 5 1  * 252WS168 (A151 
* 2~2WS16B (A151 
* 2S2WS16B (A151 

2s2WS16B A151 
4c 2s2WS16B b 5 1  
* 2 ~ 2 ~ ~ 1 6 ~  (A151 
* 2 ~ 2 ~ ~ 1 7 ~  ( ~ 1 7 1  

2 ~ 2 ~ ~ 1 7 ~  ( ~ 1 7 1  
* 2S2WS17A (A171 
* 2S2WS17A (A171 
* 2S2WS17A (A171 
* 2S2WSl7A (A171 
* 2s2ws17A (A171 
, : . t * **Yt******** l  

Reach 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 2 
REACH 2 
REACH 2 
REACH 2 
REACH 2 
REACH 2 
REACH 3 
REACH 3 
REACH 3 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 

:**,st****** 

... 
t 830 * 
* 870 : 
* 1210 
* 1210 * 
& 1210 * * 810 * 
* xnn * 

* 2S2wS16A ( ~ 3 5 )  REACH 1 
* Normal S = 0.0077 

* 
PF 1 

* 252WS16A ( ~ 3 5 )  REACH 3 PF 1 
& Normal s = 0.0077 * 

* 2 ~ 2 ~ ~ 1 6 ~  (A15) REACH 1 
* Normal S = 0.0073 

* 
PF 1 

* ZS2WS17A (A171 REACH 1 PF 1 
* Normal s = 0.009 " 

y,<*~:l***t**ii******fi*****+V***VI**il'i****~~%*,;*~~~*~<*****.~~*****,<~c~**,<**~****~~****~:~**~~~*~~**s***~.~******** 

GEOMETRY DATA 

Geometry T i t l e :  2S2WS16A (A351 
Geometry ~ i l e  : q:\303002 waterman w a s h \ ~ ~ C - ~ ~ S \ C o m p l e t e d  ~ o d e l s \ ~ r i n t a b l e  ve rs ion \2s2ws l6A  
( A 3 5 ) \ 2 ~ 2 ~ S 1 6 A J 3 5 . g 0 1  

Reach conne 
*f*****I**t" I............. ~ 

 each *   own stream ~ o u n d a r y  * 
N 1 

A 

JUNCTION INFORMATION 

Name: >UNCTION 1 
~ e s c r i p t i o n :  
Energy  c o m p u t a t i o n  Method 

~ e n g t h  a c r o s s  j u n c t i o n  T r i b u t a r y  
~ i v e r  Reach ~ i v e r  Reach L e n g t h  A n g l e  

2S2WS16A (A351 REACH 1 t o  2S2WS16A (A351 REACH 2 1426 

2S2WS16A (A351 REACH 1 t o  2s2WS17A (A171 REACH 1 1430 
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Name: 2 
Descr ip t ion :  
Energy computation ~ e t h o d  

Length across l u n c t i o n  T r i b u t a r y  
River   each ~ i v e r  Reach   en t h  nngle 

2S2WS16A ~ 3 5 )  REACH 2 t o  2S2WS16A (A35 REACH 3 1 3 5 1  
252W516B lA15) REACH 1 t o  252WS16A (A353 REACH 3 280 

CROSS SECTION 

RIVER: 252W516A (A351 
REACH: REACH 1 RS: 4.711 

INPUT 
Descr ipt ion:  D i r e c t l y  downstream o f  ~l Paso Natural  Gas Road. 
I L i m l t  of sudv. 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

*****,,,,*~,V**,~*******,,****-****,~*i.:~<~+,,,******9r9~9'*** 

9702.56 ,044 9854.98 .04910234.11 ,044 

sank s t a :  Lef t  R igh t  Lengths: Le f t  channel R i  h t  coef f  con t r .  Expan. 
9854.9810234.11 1400 1504 1250 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1, **9<**********r*r****<: ,,,, ********* **,, **** *,,,c * **,, 9,**$<**,<,,*<<%***** X * * t * * * * * * * * * * * * * * * * i , ~ * * , , * V ~ < ~ i i * * * * * i  

* E.G.  lev (ft) * 1223.66 * Element * Lef t  DB : channel : Right  OB * + v e l  Head (ft) * 0.04 * W t . n - V a l .  * 0.000 0.049 0.044 * 
* W.S. Elev (ft) * 1223.61 " Reach Len. (ft) f 1400.00 * 1504.00 * 1450.00 * 
* c r i t  w.5. (ft) * 1222.81 *  low Area (sq ft) * 0.00 * 394.76 * 100.86 * 
* E.G. slope (ft/ft) :0.002815 * Area (s ft) 0.00 * 394.76 * 100.86 * 
'G Q To ta l  ( c ~ s )  840.00 ' Flow (CTS) 0.00 * 654.74 " 185.26 : 

TO w id th  (ft) * 474.75 * TOP width (ft) * 0.60 * 377.07 * 97.08 
* vel; To ta l  ( f t /s)  * 1.69 * Avg. v e l .  ( f t /s) + 0.05 * 1.66 * 1.84 : 
* Max c h l  ~ p t h  (ft) * 2.42 * Hydr. ~ e p t h  (ft) * 0.01 " 1.05 : 1.04 
" c o w .  Tota l  (c fs)  * 15831.4 * C O ~ V .  ( c ~ s )  * 0.0 * 12339.8 3491.7 * 
* ~ e n g t h  Wtd. (ft) * 1498.09 ' Wetted Per. (fti * 0.60 * 377.20 * 97.17 " 
* Min ch ~l (ft) " 1221.19 * Shear ( lb/sq ft 

t $: 0.18 " 0.18 * 
* ~ l p h a  * 1.01 * stream power (1 /ft s) : * 0 . 3 1 :  0 . 3 4 :  
* F rc tn  LOSS (ft) * 10.74 * cum volume (acre-ft) 25.73 " 81.55 29.71 
* c & E LOSS (ft) * 0.04 * Cum sA (acres) * 34.92 * 55.69 " 36.76 * 
............................................................................................... 

Warning: Div ided f low computed fo r  t h i s  cross-section. 
Warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 

0.7 o r  g rea ter  than 1.4. Th is  may i n d i c a t e  t he  need fo r  add i t i ona l  cross sect ions.  
Warning: The energy l oss  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and prevlous cross Sect ion.  

This may i n d i c a t e  t he  need fo r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 2S2WS16A (A351 
REACH: REACH 1 RS: 4.426 

INPUT 
Descr ip t ion :  
s t a t i o n  E levat ion  ~ a t a  num= 36 

s t a  Elev Sta Elev Sta Elev s t a  Elev Sta Elev 
* * * * * * l ~ * * * * * * * * * * * l * * * * * * * * * * * * * ~ , , * * * ~ , ~ r * * * 9 c * * * * * * * * * * * * * * * * * * ~ < * * * i < * ~ ~ * * * * * i ~ * * * * *  
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Manning's n values num= 3 
s t a  n v a l  s t a  n Val s t a  n v a l  

**********f***h************II*"i*********t******** 

9710.8 ,044 9934.93 .04910102.71 ,044 

Bank Sta: Lef t  Right Lengths: Left channel R i  h t  Coeff Contr. Expan 
9934.9310102.71 1200 1225 8 0 0  .1 .3 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* E.G. Elev (ft) * Lef t  00 : channel : Ri h t  05 : 

* 0.044 0.049 8.044 
+ 1200.00 * 1225.00 1200.00 " 
2 2.60 * 164.80 0.01 * 
* 2.60 * 164.80 * 0 .01  * 

2.09 * 

0.00 " 

warning: The energy equation could not be balanced w i t h i n  the spec i f i ed  number o f  i t e r a t i o n s .  The 
program used c r i t i c a l  depth f o r  the water surface and continued on w i t h  the ca lcu la t ions.  

Warning:  he conveyance r a t l o  (upstream conveyance d lv lded by downstream conveyance) 1s.less than 
0.7 or  greater than 1.4.  This may lnd ica te  the  need f o r  add l t lona l  cross sections. 

Warning: The energy l o s s  was greater than 1 .0  ft (0.3 m). between the  cur rent  and previous cross section. 

  his may ind ica te  the need for add i t iona l  cross sections. 
warning: ~ u r i n g  the  standard step i t e r a t i o n s ,  when the assumed water surface was,sef equal t o  c r i t i c a l  

deoth, the ca lcu la ted water surface came back below c r i t l c a l  depth. Thls lnd lcates t h a t  the re  
, . 

i s  
not a v a l i d  s u b c r i t i c a l  answer. The program defau l ted t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: 252WS16A (A351 
REACH: REACH 1 RS: 4.194 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n v a l  

************** i ******************** l i l i * **%*,e***9<*  

9300.99 ,044 9933.37 .04910105.53 ,044 
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2 ~ 2 ~ ~ 1 6 ~ 4 3 5 .  rep 
sank s ta :  Lef t  R igh t  Lengths: Le f t  channel R i  h t  Coeff con t r .  Expan. 

9933.3710105.53 1265 1268 1930 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  #PF 1 
****h****V************t*********t************************************<<****************i~*******~* 

* E.G. Elev (ft) * 1201.81 * ~ l e m e n t  * Left 0s ; channel : R i  h t  06 : 
* v e l  Head (ft) * 0.07 * w t .  n-val .  * 0.044 0.049 8.044 
* W.S. Elev (ft) * 1201.74 * Reach Len. (ft) * 1265.00 * 1268.00 * 1230.00 * 
* c r i t  W.S. (ft) * 1201.06 *  low Area (sq ft) * 178.55 : 202.39 * 93.13 : 
* ~ . ~ . ~ l o p e ( f t / f t )  '0,004073 * ~ r e a ( s  ft) * 178.55 202.39 * 93.13 
* Q Tota l  (cfs) * 1010.00 * Flow (cTs) * 400.64 : 436.15 * 173.21 : 
* TO Width (ft) * 578.03 * Top w id th  ft) * 230.12 172.16 * 175.75 
* Ve? To ta l  ( f t /s)  * 2.13 Vel . $ f t / s )  * 2.24 * 2.16 * 1.86 * 
* Max chi Dpth (ft * 2.47 : $3;. ~ e p t h  (ft) * 0.78 * 1.18 * 0.53 : 
* conv. To ta l  cfsj * 15826.4 * c o w .  ( c ~ s )  + 6277.9 : 6834.3 : 2714.2 
* Length Wtd. $ft) * 1262.15 ' Wetted Per. (ft) * 230.24 172.23 175.83 " 
* Min ch ~l (ft) * 1199.27 * Shear ( lb/sq f t b  * 0.20 * 0.30 * 0.13 * 
* n lpha * 1.01 * stream power (1 /ft s) ; : : 2E::i : 
* ~ r c t n  LOSS ft) * 11.03 * cum volume (acre-ft) 
* c & E Loss Eft) * 0.03 * Cum SA (acres) * 4151 ' 32.66 " **,,*********n**,,***,~***,,********h*********************~,*********2:~!~?r*******i<,*****f~**i~****~~* 
Warnjng: ~ i v i d e d  f l o w  computed f o r  t h i s  cross-sect io?.  
warmng: The conveyance r a t l o  (upstream conveyance d l v i ded  by downstream conveyance) i s  l e s s  than 

0.7 o r  g rea ter  than 1.4. This  may i nd i ca te  t h e  need f o r  add i t i ona l  cross secfions. 
Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and prevlous cross sect ion.  

Th is  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 2S2WS16A (A351 
REACH: REACH 1 RS: 3.954 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

,,***l****~h**+C**t,<****V***************~~9<******** 

sank s ta :  Lef t  R igh t  Lengths: Le f t  Channel Right  Coeff Contr .  Expan 
9937.310097.47 1275 1297 1275 .1 .3 

$::::*:$$:::!*~!::y:**:::E::*!::*:***********,,******************************************?,**?t** 
* E.G.  lev fft) * 1190.75 * ~ l e m e n t  * Lef t  0s : Channel : R i  h t  06 : 
* v e l  Head ( t) * 0.33 * w t . n - v a l .  0.044 0.049 8.044 
* W.S. E l e ~  ft * 1190.42 * Reach Len. (ft) * 1275.00 * 1297.00 * 1275.00 * 
* c r i t  W.S. $ftj * 1190.42 * F ~ O W  Area (sq ft) * 63.07 * 159.35 * 30.55 * 
* ~ . ~ . s l o p e ( f t / f t )  *0.027003 ' ~ r e a  s ft) * 63.07 * 159.35 : 30.55 : 
* Q To ta l  ( c ~ s )  * 1090.00 * Flow tC?S) * 188.89 * 797.77 103.34 
* TO w id th  ft) * 381.45 * Top Wldth (ft) * 159.08 * 158.20 * 64.17 * 
* ueii  To ta l  ift/s)i * 4.31 * A v  ve l .  (ft/s) * 2.99 * 5.01 * 3.38 * 
* Max c h l  0pth (ft * 2.08 * Hy i r .  ~ e p t h  (ft) * 0.40 : 1.01 : 0.48 * 
* conv. To ta l  (c fs  * 6633.1 * conv. (cfs) * 1149.5 4854.8 628.9 
* Length Wtd. (ft) * 1287.43 * Wetted Per. (ft) * 159.08 * 158.24 " 64.21 : 
* ~ l n  Ch E l  (ft) * 1188.34 * shear ( lb/sq ft 2 * 0.67 * 1.70 * 0.80 
* ~1 pha * 1.13 * stream Power (1 /ft s) : 2.00 : 8.50 * 2.71 " 
* F rc tn  LOSS ft) * 12.27 * cum volume (acre-ft) 19.68 61.46 * 25.00 
* c & E Loss 2ft) * 0.06 * cum SA (acres) 36.70 * 29.27 * 

Warning: The energy equation could no t  be balanced w i t h i n  t h e  s p e c i f i e d  number o f  i t e r a t i o n s .  The 
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2SZWS16~35 .  rep  
program used c r i t i c a l  depth f o r  t h e  water sur face and cont inued on w i t h  t h e  ca l cu la t i ons .  

Warning: o ~ v i d e d  f low computed fo r  t h i s  cross-sect ion.  
Warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 

0.7 o r  g rea ter  than 1.4. Th i s  may i n d i c a t e  t h e  need f o r  a d d i t i o n a l  c ross  sect ions.  
Warning: The energy l o s s  was g rea te r  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sect ion.  

Th is  may i n d i c a t e  t h e  need fo r  a d d i t i o n a l  cross sect ions.  
Warning: Dur ing t h e  standard s tep  i t e r a t i o n s ,  when the  assumed water sur face  was,set equal t o  c r i t i c a l  

deoth. t h e  ca l cu la ted  water  surface came back below c r i t i c a l  depth. Th l s  i n d i c a t e s  t h a t  thene , . 
i s  

no t  a v a l i d  s u b c r i t i c a l  answer. The program de fau l t ed  t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: 252WS16A (A351 
REACH: REACH 1 RS: 3.708 

Manning's n Values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

.................................................... 

9544.04 .044 9945.21 ,04910050.64 ,044 

sank s t a :   eft ~ i g h t  Lengths: Le f t  channel ~i h t  c o e f f  Contr. Expan. 
9945.2110050.64 1300 1321 1995 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 ****** ** ** ************** ,**** *********,'*****,<*********~:****,r********~<~~~*****%*****~******~~~**** 
* E.G. Elev (ft) * 1178.05 * Element * Le f t  0s * channel * R igh t  08 : 
* v e l  Head (ft) * 0.11 ' w t .  n-val .  * 0.044 * 0,049 * 0.044 
* W.S. Elev (ft) * 1177.94 * Reach Len. (ft) * 1300.00 * 1321.00 * 1295.00 * 
* c r i t  W.S. (ft) * 1177.26 *  low Area (sq ft) 39.29 * 166.16 * 245.54 " 
* E.G. s lope (ft/ft) *0.005043 * Area (s ft) * 39.29 : 166.16 ' 245.54 " 
* Q T o t a l  (cfs) * 1180.00 * Flow (C?S) " 48.26 484.46 * 647.27 * 
* TO w id th  (ft) * 425.57 * TOP w id th  (ft) * 107.17 : 105.43 " 212.97 * 

ve? To ta l  ( f t / s )  * 2.62 * Avj .  ,Vel . (ft/s) 1.23 2.92 " 2.64 * 
* 2.79 * Hy r ~ e p t h  (ft) * 0.37 2 1.58 : 1.15 : 

* * Max conv. chl ~ o t a l  Dpth (cfs) (ft) * 16617.0 * conv. (cfs) * 679.7 6822.3 9115.0 
* Length Wtd. (ft) * 1308.82 * wetted Per. (ftl 107.17 * 105.46 * 213.06 " 
" Min ch ~l (ft) " 1175.74 * shear ( lb/sq ft) * 0 . 1 2 :  0 . 5 0 :  0.36 * 
* Alpha 1.08 * stream power ( l b / f t  s) : 0.14 1.45 0.96 : 
* F r c t n  LOSS (ft) + 11.98 * Cum Volume (acre-ft) 18.18 * 56.62 : 20.96 
* C & E Loss (ft) * 0.02 * cum SA (acres) * 21.49 * 25.21 * 

warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 
0.7 o r  g rea ter  than 1.4. Th i s  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross secfions. 

Warning: The energy l o s s  was g rea te r  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

Th is  may i n d i c a t e  t h e  need f o r  a d d i t i o n a l  cross sec t ions .  

CROSS SECTION 

RIVER: 2 . 5 2 ~ 5 1 6 ~  (A351 
REACH: REACH 1 RS: 3.458 

INPUT 
Oescr ip t ion :  
s t a t i o n  E leva t i on  oa ta  num= 33 

s t a  Elev s t a  Elev s t a  s t a  E lev  s t a  Elev *I*.*,'*,'***l******l****t****D***************$;::******,c***************%********* 
9579.42 1166.63 9582.81 1166.62 9619.78 1166.52 9673.29 1166.36 9673.79 1166.36 
9675.73 1166.3 9756.23 1163.89 9787.77 1164.71 9812.12 1165.29 9818.01 1165.38 
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Manning's n Values num= 3 
s t a  n Val s t a  n v a l  s t a  n v a l  

***********t,,****U*,<********t**U***********~:****** 

9579.42 .044 9943.86 .04910060.58 ,044 

sank s ta :  Le f t  R igh t  Lengths: Le f t  channel ~i h t  coef f  Contr. Expan. 
9943.8610060.58 1325 1367 1320 .1 .3 

$,~$:5,25:z~$!,2~t:~i~*,P~~f!!~~$,P:~t,,~~~~,~*,,***********ii*tlrf*****.1*~,~**r*<r***ii****************** 

* E.G. Elev (ft) * 1166.05 Element * Le f t  0s ' Channel ; R i  h t  0s : 
* v e l  Head (ft) 0.32 * W t .  n-Val. * 0 . 0 4 4 '  0.049 8.044 
* W.S. E lev (ft +, 1165.72 Reach Len. (ft) * 1325.00 * 1367.00 * 1320.00 * 
* c r i t  w.5. (ft3 * 1165.64 *  low Area (sq ft) * 136.89 * 141.85 * 0.13 : 
* ~ . ~ . s l o p e ( f t / f t )  "0.020082 " ~ r e a  ft) * 136.89 * 141.85 * 0.13 
* Q T o t a l  ( c ~ s )  * 1260.00 * Flow f:?S) * 566.06 * 693.90 * 0.04 * 
* TO Width ft) * 354.05 * TOP w ld th  ft) * 229.38 : 116.72 : 7.94 * 
* ve? To ta l  [ f t / s )  * 4.52 ; Av ve l .  2 f t /s  * 4.14 1 4.89 0.31 * 
* Max Chl ~ p t h  (ft * 2.17 Hy%. oepth (ft * 0.60 * 1.22 : 0.02 * 
* conv. To ta l  (cfs 3 * 8891.3 * conv. (cfs) * 3994.4 * 4896.6 0.3 : 
* Length wtd. (ft) * 1356.06 * wetted Per. (ft * 229.43 * 116.80 * 7.94 
* Min ch ~l (ft) * 1163.55 ic shear (7b/sq fti * 0.75 * 1.52 * 0.02 * 

~ l p h a  * 1.02 * stream power (1 /ft 5) : 3.09 : 7.45 : 0.01 : 
* ~ r c t n  LOSS (ft * 13.74 * cum volume (acre-ft) 15.56 51.95 17.30 
* C & E Loss (ft * 0.03 * cum sA (acres) * 16.47 * 29.40 " 21.93 * 
h*****t*q,******* ***Y*VU*******,<,i*y,I**************,'*,,*<?***,<******+<**,<******************~,********* 

Warning: Div ided f low compufed f o r  t h i s  cross-sect io?.  
Warning: The conveyance r a t l o  (upstream conveyance d l v i ded  by downstream conveyance) i s  l e s s  than 

0.7 o r  g rea ter  than 1.4. Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross secrions. 
Warning: The energy l o s s  was greater  than 1 .0  ft (0.3 m). between the  cu r ren t  and prevlous cross sec t ion .  

Th is  may i n d i c a t e  t he  need fo r  add i t i ona l  cross sect ions 

CROSS SECTION 

RIVER: 2S2WS16A ( ~ 3 5 )  Rs: 3,199 
REACH: REACH 1 

INPUT 
Descr ip t ion :  Approximately 200' upstream of Riggs Road. 
S t a t i o n  E levat lon  ~ a t a  num= 45 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
................................................................................. 

9407.94 1154.13 9420.64 1154.12 9420.95 1154.12 9464.35 1154.04 9470.95 1154.03 
9471 1154.03 9520.95 1153.63 9521.35 1153.62 9570.95 1152.82 9571.71 1152.82 

9620.95 1152.42 9622.06.1152.42 9670.95 1152.32 9672.42 1152.33 9720.96 1152.71 
9722.78 1152.71 9770.96 1152.52 9773.13 1152.5 9820.96 1152.19 9823.49 1152.16 
9870.96 1151.88 9873.84 1151.86 9920.96 1151.61 9926.75 1151.37 9928.96 1151.28 
9933.27 1151.09 9983.18 1149.07 9999.53 1148.41 10000 1148.4310057.61 1150.8 

10063.97 1151.0510071.35 1151.3310113.56 1151.4610121.62 1151.510159.08 1151.7 
10171.89 1151.77 10204.6 1151.9510222.16 1152.0310250.12 1152.1710272.43 1152.26 
10295.64 1152.36 10322.7 1152.4610341.16 1152.5110372.98 1152.5810386.68 1152.58 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  ' n Val 

*******************fYf*******h***9<*.I.I************ 

9407.94 ,044 9920.96 .04910071.35 ,044 

sank s ta :  Lef t  R igh t  Lengths: Le f t  channel ~i h t  c o e f f  Contr. Expan. 
9920.9610071.35 1250 1280 1?30 .1 .3 

$ ~ ~ , ~ ~ ~ ~ $ ~ . ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ f ~ ~ t ~ ~ , F ~ ~ * * t * * ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ + ~ * ~ ~ , ~ ~ ~ ~ ~ ~ ~ c ~ ~ * * ~ ~ ~ ~ r * * * * * * * * * * * * * * * * * * * *  
* E.G. Elev $ft) * 1152.27 * Element * Le f t  0s : channel : R i  h t  OB : 
* v e l  Head ( t) * 0.22 * W t . n - V a l .  * 0.044 0.049 8.044 
* w.5. Elev (ft) * 1152.05 * Reach Len. (ft) * 1250.00 * 1280.00 * 1230.00 * 
* cr1t W.S. (ft) t *  low Area (sq ft) * 17.69 * 316.27 : 60.21 : 
* E.G. s lope (ft/ft) "0.006276 * Area [s? ft) * 17.69 * 316.27 60.21 
* Q To ta l  (cfs) * 1350.00 * Flow c s) * 17.52 : 1246.54 ; 85.95 : 
* TO w id th  (ft) * 383.44 * TOP w id th  (ft) * 78.56 150.39 154.49 
* vey Tota l  ( f t / s )  * 3.42 * Avg. Vel. ( f t / s )  * 0.99 * 3.94 " 1.43 " 
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2S2WS16AA35.rep 
" Max c h l  opth (ft) * 3.64 * Hydr. Depth (ft) * 0.23 * 2.10 * 0.39 * 
* conv. Total  (cfs) * 17040.2 * conv. (cfs) * 221.1 * 15734.3 * 1084.8 * 

1278.27 * Wetted Per. (ft) * 78.56 * 150.51 * 154.49 * 
* 1148.41 * shear (lb/sq ft i * 0.09 * 0.82 * 0.15 * 

* Alpha * 1.23 * Stream power (1 /ft s) ; 0.09 ; 3.25 : 0.22 : " Frctn  LOSS (ft) *. 10.80 * cum volume (acre-ft) 13.20 44.76 16.39 
* C & E Loss (ft) * 0.01 * cum SA (acres) * 11.78 * 25.21 * 19.47,*: 
********ff***************~**U**d*U**'***i**,,********~***************************************~~ 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross sect ion.  

This may ind ica te  the need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 2S2WS16A (A351 
REACH: REACH 1 RS: 2.957 

INPUT 
Descr ipt ion:  Approximately 1100' downstream o f  R i g g ~  Road. 
s t a t i o n  Elevat ion Data num= 38 

s t a  Elev s t a  Elev s t a  Elev Sta Elev s t a  
*t**l*******************li*liI,I********,?*~~**,,****************~*********** 

9592.25 1143.27 9630.72 1143.2 9641.34 1143.19 9679.74 1143.08 9691.35 
9728.76 1142.84 9741.36 1142.77 9777.78 1142.51 9791.37 1142.4 9826.8 
9841.38 1142.06 9885.76 1140.84 9920.53 1140.31 9936.61 1139.99 10000 
10024.24 1137.9310035.81 1138.5810093.47 1142.0110103.94 1142.05 10144.6 
10146.07 1142.24 10153 1142.2610188.21 1142.3610195.72 1142.3910230.34 
10246.85 1142.4510272.48 1142.4610297.97 1142.4910314.61 1142.51 10349.1 
10356.75 1142.5910392.59 1142.6910398.88 1142.7110400.22 1142.7210441.01 
10451.35 1142.8810483.15 1143.0110502.47 1143.07 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val ****f * * * * , : *Y * * * * * * * * * * * * * *Y * * * * * * * * *2 * * , r * , c * * *9< * *  

9592.25 ,044 9841.38 .04910093.47 ,044 

Bank s ta :  Lef t  Right Lengths: L e f t  channel Right Coeff contr .  Expan. 
9841.3810093.47 1310 1353 1335 .1 .3 

CROSS SECTION OUTPUT Prof?. ** **-*~***h,~*******i:*Ir*-****b... ...... .. .... .. 
* E.G. Elev (ft) * 1141.47 
* v e l  Head (ft) * 0.31 
* W.S. Elev (ft) " 1141.17 
* c r i t  W.S. (ft) * 
* E.G. slope (ft/ft) '0.011722 
" 4 Tota l  ( c f ~ )  " 1430.00 * T,... i . l iA+h  r++\ 

................... ~~~ ~ 

Element 
w t .  n-Val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area (s ft) 
Flow (C?S) 
7"" l",,A+h (f+> 

* Max c h l  opth (ft) 
* conv. Total  I c f s )  
* Length wtd. ift). 
* Min ch ~l (ft) 

Alpha 
* Frc tn  LOSS " C & E LOSS [::j 
*************t**tl*l 

" Left  OB * channel * Right OB " - * 0.049 * A 

* 1310.00 * 1353.00 1335.00 * * 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may ind ica te  the need f o r  add i t iona l  cross sections. 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and prevlous cross sect ion.  

This may ind ica te  the need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 2S2WS16A (A35) 
REACH: REACH 1 RS: 2.701 

INPUT 
Descr ipt ion:  
s t a t i o n  Elevat ion Data num= 53 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9666.44 1132.58 9672.87 1132.51 9687.7 1132.36 9720.14 1132.03 9737.79 1131.85 
9767.42 1131.64 9787.87 1131.48 9814.69 1131.35 9837.96 1131.23 9861.97 1131.14 
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Manning's n values num= 3 
s t a  n v a l  s t a  n v a l  s t a  n v a l  

* * * * f * * * * t * * * * t * t * * * * * * * * * * * * * V * * * * * ~ t i i * h * * * * * * * *  

9666.44 .044 9938.14 .04910049.71 .044 

Bank s ta :  Le f t  R igh t  Lengths: Le f t  channel R i  h t  c o e f f  Contr. Expan. 
9938.1410049.71 1625 1708 1260 .1 .3 

$ ~ : : : * : ~ $ ~ ~ * : S ( : ~ ~ I * * ~ : : : f f ~ ~ * ~ g ~ * t , , * * * , I * * , , * * * * * V * * * * * , , * , , * , c , , * ~ * * * * " ~ * * * ~ ~ * * * * * * * V * * * i . i . I ~ * * * * * * I ~ * * * *  

* E.G. E lev  (ft) * 1131.95 * ~ l e m e n t  * Le f t  0s channel : R i  h t  OB : 
* v e l  Head (ft) * 0.09 * w t .  n-val .  0.044 0.049 8.044 
* w.5. Elev ft) * 1131.86 * Reach Len. (ft) * 1625.00 * 1708.00 * 1660.00 ' 
g c r i t  w.s. tft) * 1131.35 *  low Area (sq ft) * 116.03 * 168.65 : 382.25 : 

E.G. s lope (ft/ft) '0.004784 * Area py ft) * 116.03 * 168.65 382.25 
* Q T o t a l  (cfs) * 1520.00 ? Flow c 5) * 187.64 " 465.82 " 866.54 * 
* TO Width (ft) * 712.68 * TOP w id th  ft) * 201.40 * 111.57 : 399.71 : 
* veY To ta l  (ft/s) * 2.28 v e l .  t f t / s  * 1.62 * 2.76 2.27 
* Max chi opth (ft 2.67 : 3;. oepth (ftj * 0.58 : 1.51 * 0.96 : 
* conv. To ta l  cfsj * 21976.8 * COnV. (cfs) + 2712.9 6735.0 * 12528.8 
* Length wtd. tft) * 1689.63 * Wetted Per. (ft) * 201.41 * 111.61 * 399.77 * 
* Min Ch ~l (ft) * 1129.80 * shear ( lb/sq ft b * 0.17 * 0.45 * 0.29 " 
* Alpha * 1.08 * Stream Power (1 /ft 5) : 2;:;i g::: 
* F r c t n  LOSS ft) * 11.53 * cum volume (acre-ft) 
* c a E Loss tft) * 0.01 * cum SA (acres) 7.63 15.06 11.16 " 
*********,c***t,~**t*********4***t,1*,,***i,***,<***,~*~****,<,,~<***~~**~***********f~*****~~**~~~~********** 

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and previous cross Section. 

Th is  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sec t ions .  

CROSS SECTION 

RIVER: 2S2WS16A (A351 
REACH: REACH 1 RS: 2.377 

INPUT 
Descr ip t ion :  
s t a t i o n  E levat ion  Data num= 36 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  EleV 
* * t * * * * * * * * * * * * * * * * * * * * * * * V * * * * t * * * * * * * * * * * * , c * * * * * * * * * * * * * * * * * * * * ~ * * * * * ~ * * * ~ ~ *  

9694.95 1121.55 9697.01 1121.52 9722.65 1121.22 9757.97 1120.83 9810.05 1120.22 
9815.28 1120.16 9826.54 1119.75 9856.54 1118.35 9888.23 1118.68 9923.02 1119.09 
9940.85 1118.97 9965.89 1118.5 9980.94 1118.24 10000 1117.710001.62 1117.7 
10021.72 1118.3110036.16 1118.5910059.24 1119.0610080.76 1119.2110116.78 1119.48 
10117.42 1119.4910118.54 1119.510154.08 1119.910174.32 1119.9810190.74 1120.07 
10219.58 1120.1710227.41 1120.210231.86 1120.1810264.07 1120.23 10289.4 1120.37 
10300.73 1120.4210320.62 1120.4910337.39 1120.5410346.94 1120.5710374.05 1120.61 
10404.48 1120.77 

Manning's n Values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

***********,,****************V*******,,****,t****** 

9694.95 .044 9826.54 .04910154.08 ,044 

Bank Sta: Lef t  ~ i g h t  Lengths: Le f t  channel ~ i g h t  coef f  con t r .  Expan. 
9826.5410154.08 1115 1162 1130 .1 .3 

$~5,:,:~$~~:~*:~~gS(:**g:::fS~:~:g,F*3;**********************************************lc*~*********** 

* E.G. Elev (ft) * 1120.40 * ~ l e m e n t  * L e f t  OB : Channel : R i  h t  OB : 
* Vel Head (ft) * 0.21 * w t .  n-Val. * 0.044 0.049 8.044 
* W.S. Elev (ft * 1115.00 * 1162.00 * 1130.00 * 

* 2.71 : 436.53 ' 10.05 : 
* ~ . ~ . s l o p e ( f t / f t )  '0.010185 * 2.71 436.53 '< 10.05 
* Q T o t a l  (cfs) * 3.09 '1617.73 " 9.19 : 
* TO w id th  (ft) * 14.05 : 327.54 " 81.65 
* v e f  To ta l  ( f t / s )  * 1.14 3.71 0.91 * 
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Zs2wsl6~~35.rep* 
* 2.49 * Hydr. Depth (ft) 0.19 * 1.33 * 0.12 * 
* 16151.0 " c o w .  ( c ~ s )  30.6 * 16029.4 * 91.0 * 
* 1149.63 ' Wetted Per. (ft) * 14.06 * 327.61 2 81.65 * 
* 1117.70 * shear ( lb/sq ft b * 0.12 * 0.85 0.08 * 

* Alpha * 1.04 * Stream power (1 /ft s) : 0.14 : 3.14 2 0.07 * 
* F rc tn  Loss (ft) * 9.83 * cum volume (acre-ft) * 8.99 15.88 2.21 * 
* C & E Loss (ft) 0.02 * cum sA (acres) 3.61 * 6.45 * 1.99 ................................................................................................... 

warning: Div ided f low computed f o r  t h i s  cross-sect ion.  
Warning: The energy l o s s  was greater  than 1 .0  ft (0.3 m). between the  cu r ren t  and previous cross sect ion.  

Th is  may i n d i c a t e  t h e  need for  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 2S2WS16A (A351 
REACH: REACH 1 RS: 2.157 

INPUT 
Descr ipt ion:  
s t a t i o n  E levat ion  oata num= 49 

s t a  E lev  s t a  Elev s t a   lev s t a  Elev s t a  Elev 
................................................................................... 

9516.35 1111.67 9523.89 1111.63 9551.84 1111.44 9573.92 1111.27 9600.22 1111.04 
9623.95 1110.86 9648.59 1110.67 9684.11 1109.38 9688.53 1109.22 9694.84 1108.98 
9706.11 1108.49 9706.2 1108.49 9740.67 1108.35 9759.03 1108.09 9777.88 1108.55 
9824.07 1110.04 9842.09 1110.01 9874.1 1109.98 9890.47 1109.96 9924.13 1109.91 
9938.84 1109.89 9993.56 1108.17 10000 1108.0110015.07 1107.5310044.83 1108.7 

10080.17 1110.0510104.85 1110.15 10134.2 1110.2910143.18 1110.3410165.06 1110.47 
10181.5 1110.5710188.24 1110.6110219.83 1110.810242.28 1110.9410258.15 1111 

10296.32 1111.1810296.48 1111.1810296.88 1111.1810334.81 1111.1810350.36 1111.17 
10373.13 1111.1610404.39 1111.110411.46 1111.09 10428.7 1111.0810449.79 1111.06 
10458.43 1111.0710488.11 1111.110512.47 1111.1810526.44 1111.21 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

h**l*****************.Ut*******tt*f******~******%** 

9516.35 ,044 9924.13 .04910080.17 ,044 

sank s ta :  Le f t  R ight  Coeff Contr. Expan. 
9924.1310080.17 .1 .3 

warning: A f low s p l i t  was encountered. The program f i r s t  ca l cu la ted  the  momenfum o f  both channels 
below the  junc t ion .  An energy balance was performed across the  j u n c t ~ o n  from the  stream w i t h  
the  highest  momentum downstream t o  t he  sec t ion  upstream. 

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and previous cross sect ion.  

Th is  may i n d i c a t e  t he  need for  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 252WS16A (A351 
REACH: REACH 2 RS: 1.888 

INPUT 
Descr ip t ion :  

a s t a t i o n  E levat ion  Data num= 47 
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Manning's n values num= 3 
s t a  n v a l  s t a  n v a l  s t a  n Val 

*tf******ht***t*****ll*****h****tht********* 

9636.76 .044 9955.48 ,04910047.27 ,044 

sank s ta :  Le f t  R igh t  Lengths: Le f t  channel ~i h t  coef f  con t r .  Expan 
9955.4810047.27 1285 1348 1330 .1 .3 

~$:::*:~~~::~,2yL:y~**:::2~:*:::*:****,,,c*,,*,<*******,r***,<*9,*****,<*****,?********~f*+<<,*****,~*****~, 
* E.G. E lev (ft) * 1100.62 * Element * Lef t  0s : Channel : ~i h t  0s 2 
* v e l  Head (ft) * 0.08 * W t . n - V a l .  * 0.044 0.049 8.044 
* W.?. E lev (ft) * 1100.54 * Reach Len. (ft) * 1285.00 ' 1348.00 * 1330.00 
* c r l t  W.S. (ft) * 1100.09 *  low Area (sq ft) * 77.36 * 145.90 * 206.58 " 
* E.G. s lope (ft/ft) "0.004520 '* Area (s ft) * 77.36 * 145.90 * 206.58 * 
* a T o t a l  (cfs) * 890.00 * Flow (c?s) * 109.55 : 405.06 : 375.40 '' 
* TO w id th  (ft) * 537.32 " ~ o p w i d t h  ft) * 157.05 91.79 288.48 : 
* ve? Tota l  ( f t /s)  * 2.07 * Avg. v e l  . b/si * 1.42 : 2.78 * 1.82 
* Max c h l  ~ p t h  (ft) * 2.13 * Hydr. Depth (ft * 0.49 1.59 * 0.72 * 
* conv. To ta l  (cfs) * 13238.1 * conv. (cfs) * 1629.5 * 6024.9 * 5583.7 + 
* Length wtd. (ft) * 1340.28 * wet ted Per. (ft * 157.05 * 91.82 * 288.49 * 
" Min Ch ~l (ft) 1. 1098.41 * Shear ( lb/sq ft * 0.14 * 0.45 * 0.20 * 
* ~ l p h a  * 1.20 * stream power ( l b / f t  s) 2 0.20 * 1.24 * 0.37 
+( F r c tn  LOSS ft) * 10.94 * cum volume (acre-ft) 12.77 " 31.55 * 14.05 
* c & E LOSS [ft) * 0.02 * cum SA (acres) * 11.68 * 20.69 * 24.02 * 
......................... *?t* * ,<*** *,<*~,**t,<*~~,,*,,*,<~;**,,*~~*9?9~**~,9<~<**************~~***~~~~***~~****+~*****~~'~ 

Warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 
0.7 o r  g rea ter  than 1.4. Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross secfions. 

Warning: The energy l o s s  was greater  than 1 . 0  ft (0.3 m). between the  cu r ren t  and prevlous cross Section. 

Th is  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sec t ions .  

CROSS SECTION 

RIVER: 2S2WS16A (A351 
REACH: REACH 2 RS: 1.632 

", 
Descr ip t ion :  
s t a t i o n   levat ti on Data num= 29 

s t a  s t a   lev s t a  Elev s t a  Elev s t a  EleV ......................................................................................... 
9673.81 1089.98 9707.43 1089.94 9723.92 1089.93 9762.23 1089.9 9774.1 1089.88 
9817.03 1089.77 9824.28 1089.75 9871.83 1089.54 9874.46 1089.53 9903.02 1089.46 
9924.63 1089.41 9930.44 1089.31 9935.65 1089.21 10000 1087.96 10005.9 1087.85 

10007.92 1087.8810029.83 1088.2510041.73 1088.5110118.06 1088.210119.45 1088.21 
10120.7 1088.2310121.57 1088.2510168.02 1089.4210182.91 1089.7510189.44 1089.83 
10193.7 1089.8510196.74 1089.8710199.75 1089.8910212.25 1090.11 

Manning's n values num= 3 
s t a  n v a l  s t a  n Val s t a  n Val 

.................................................... 

9673.81 .044 9924.63 .04910168.02 .044 

sank s t a :  Le f t  R igh t  Lengths: Le f t  Channel R i  h t  coef f  cont r .  Expan. 
9924.6310168.02 1345 1413 1355 .1 .3 

................................................................................................. 

* 1089.67 * ~ l e m e n t  *  eft 0s : channel ; Ri h t  0s ; 
* 0.24 w t .  n-Val . * 0.044 0.049 8.000 
* 1089.42 * Reach Len. (ft) * 1345.00 " 1413.00 ' 1355.00 : 
* 1089.22 *   low Area (sq ft) * 0.04 * 222.55 ' 0.00 

* E.G. s lope (ft/ft) .*0.019160 Area (sq ft) * 0.04 * 222.55 * 0.00 " 
Page 12 



2sZws16A43,S. rep  * 
* 880.00 * Flow ( c ~ s )  0.01 * 879.99 * 0.00 * 

249.30 * TOP w id th  (ft) * 5.76 * 243.39 * 0.15 * 
T o t a l  ( f t /s)  * 3.95 * ~ v g .  ve l .  ( f t /s) * 0.17 * 3.95 * 0.07 * 

* 1.57 * Hydr. oepth (ft) * 0.01 : 0.91 : 0.00 * 
* 6357.4 * conv. (cfs) )i 0.0 6357.4 0.0 * 

* Length Wtd. (ft) * 1395.11 * wetted Per. (ft) * 5.76 * 243.43 : 0.15 * 
* 1087.85 * shear ( lb/sq ft) 0.01 1.09 * Min ch  ~l (ft) 

< 

* 1.00 * Stream Power ( l b / f t  s) : 0.00 " 4.32 * * ~l pha 
* 

* ~ r c t n  Loss (ft) * 10.80 * cum volume (acre-ft) * 11.63 ; 25.85 * 10.90 * 
* c & E LOSS C f t )  * 0.05 * cum SA (acres) 15 .51  * 19.61 * 
***v******"**~,*tl******f**** *<<* ******r*rt****%**,c***********,:*******2~:!***********************~~* 
Warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 

0.7 o r  g rea te r  than 1.4. T h i s  may i n d i c a t e  t h e  need fo r  a d d i t i o n a l  cross secfions. 
warning: The energy l o s s  was g rea te r  than 1.0 ft (0.3 m). between t h e  cu r ren t  and prevlous cross sect ion.  

Th is  may i n d i c a t e  t h e  need f o r  a d d i t i o n a l  cross sec t ions  

CROSS SECTION 

RIVER: 252WS16A (A351 
REACH: REACH 2 RS: 1.364 

INPUT 

Manning's n Values num= 3 
s t a  n Val s t a  s t a  n Val 

* , , ** I *Y*****Y*****"*h****d*  *Z*Y:ZZ*****%**,?,<***** 
9444.8 ,044 9937.26 .04910040.33 ,044 

sank s t a :  Lef t  R igh t  Lengths: L e f t  channel R igh t  coeff Contr .  Expan 
9937.2610040.33 1290 1325 1280 .1 .3 

E~$:~ , : :$T~~L$~T!~T~~~ I ;~~~~*~ ,P ,F*~* * * *~~~+* * * ,~~~*~ ,~~~*~++* *+*~*~* * *+~~~~* *~* *~~ ,~~~~~~+Z* * * *+~* *+ * * *+~  
* E.G. Elev (ft) * 1078.82 * ~ l e m e n t  * Le f t  0s " channel : Right  0s : 
* Vel Head (ft) * 0.08 * w t .  n-Val. * 0.044 * 0.049 0.044 
* w.5. Elev (ft) * 1078.74 *  each Len. (ft) * 1290.00 * 1325.00 " 1280.00 * 
* c r i t  W.S. (ft) * *  low ~ r e a  (sq ft) * 195.39 156.23 * 44.85 
* E.G. s lope (ft/ft) *0.004131 * nrea (s ft) * 195.39 * 156.23 * 44.85 
* Q T o t a l  ( c ~ s )  * 870.00 " Flow (C?S) * 414.21 " 401.50 * 54.29 * 
* TO w id th  (ft) * 451.81 " TOP Width (ft) * 202.34 ' 103.07 * 146.39 " 
* Ve? T o t a l  (f t /s) Vel. ( f t / s )  * 2.12 * 2.57 * 1.21 * 
* Max c h l  ~ p t h  (ft) 2 tyi,. oepth (ft) 0.97 * 1.52 * 0.31 : 
* conv. To ta l  (cfs) * 13535.9 * conv. (cfs) * 6444.5 : 6246.7 * 844.7 
* Length wtd. (ft) * 1308.54 * Wetted per.  (ft) * 202.45 103.19 * 146.42 * 
* Min ch  ~l (ft) * 1076.05 * Shear ( lb/sq ft) 0.25 * 0.39 * 0.08 * 
* ~ l p h a  * 1.10 * Stream power ( l b / f t  s) 0.53 : 1.00 : 0.10 * * F r c t n  LOSS (ft) * 10.18 * cum volume (acre-ft) * 8.62 19.71 10.20 * 
* c & E LOSS (ft) * 0.03 * cum SA (acres) 6.06 * 9.89 * 17.33 * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: Div ided f l o w  computed f o r  t h i s  cross-sect ion.  
Warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 

0.7 o r  g rea ter  than 1.4. Th i s  may i n d i c a t e  t h e  need f o r  a d d i t i o n a l  cross sect ions.  
warning: The energy l o s s  was g rea te r  than 1.0 ft (0.3 m). between t h e  c u r r e n t  and previous cross sec t i on .  

Th is  may i n d i c a t e  t he  need f o r  a d d i t i o n a l  cross sect ions.  

CROSS SECTION 

RIVER: 2S2WS16A (A351 
REACH: REACH 2 RS: 1.114 
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2s2ws16PA35. rep 
INPUT 
Descr io t ion :  A ~ ~ r o x i m a t e l y  400' upstream of o c o t i l l o  Road. 

Manning's n values num= 3 
s t a  n Val s t a  n v a l  Sta n Val 

* * * * * * * t * * t * * * * * * * * V * * h ? * * * * * * * * * * * * * * * * * * , < * * * * * * * * *  

9591.28 ,044 9947.56 .04910050.46 .044 

Bank s t a :  Le f t  R igh t  Lengths: Le f t  channel Ri h t  coeff Contr .  Expan. 
9947.5610050.46 1305 1347 1900 .1 .3 

~~::~*:~~~:~~:~:,P51~,Z*,P~:f1?<:*~~,F*~****h*,,***,,,c**,:****-*,,*h~,*~,***f,<****.*.*h~~**************f*i~9I.*~~ii 

* E.G. Elev (ft) * 1068.60 * Element h 0.049 8.044 * Le f t  OB ; channel : R i  h t  DB : 
0.35 * W t .  n-Val. * Vel Head (ft) 

* w.s. Elev ft) * 1068.25 * Reach Len. (ft) * 1305.00 1347.00 * 1300.00 * 
* c r i t  w.s. Eft) * 1068.13 *  low Area (sq ft) L- * 118.28 : 67.66 : 
* E.G. s lope (ft/ft) *0.020052 * Area (s ft) 

& * 118.28 67.66 
* 860.00 * Flow (C?S) * Q T o t a l  (cfs) * 603.49 * 256.51 * 

* TO w id th  (ft) * 186.98 * TOP w id th  (ft) * 91.16 * 95.82 " 
* ve'? To ta l  ( f t /s)  v e l .  ( f t /s)  ii * 5.10 : 3.79 * 
* Max Chl Dpth (ft ;:ii : E Y ~ F .  ~ e p t h  (ft) u * 1.30 0 .71  : 
* conv. To ta l  (c fs  * 6073.2 * Conv. (cfs) 

* * 4261.8 * 1811.5 

* Length wtd. (ft) * 1329.58 * wetted per.  (ft) 
* * 91.32 * 95.86 " 

* 1065.57 * shear ( lb/sq ft) * Min ch ~l (ft) 
* * 1.62 " 0.88 " 

* n lpha  * 1.05 * stream power ( l b / f t  s) : * 8.27 : 3.35 " 
* F r c t n  LOSS (ft) * 9.65 * Cum Volume (acre-ft) * 5.72 " 15.53 8.55 : 
* c & E Loss (ft) * 0.09 " cum SA (acres) 3.07 * 6.93 " 13.77 

,<* ******* ,I$, *********~',~***,c*,~*******~:*,<*",,t*****,<~~***9~*~~~~*****~<***~*~~*******~~i~* 

warning: Div ided f low computed f o r  t h i s  cross-sect ion.  
Warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 

0.7 o r  g rea ter  than 1.4. Th i s  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sect ions.  
Warning:   he energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and prevlous cross sect ion.  

Th is  may i n d i c a t e  t he  need f o r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 2S2WS16A (A35) 
REACH: REACH 2 RS: 0.859 

Manning's n Values num= 3 
s t a  n v a l  s t a  n v a l  s t a  n Val 

* * * t * * * * * * * * * * * * t Y * * * * * Y 1 l * , ~ * * * * * U * * * t * * * * * * i < *  

9775.9 ,044 9936.21 .04910060.95 ,044 

Bank Sta: Le f t  R igh t  Lengths: Le f t  Channel R i  h t  Coef f  COntr. Expan. 
9936.2110060.95 1375 1.427 Q95 .1 .3 
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CROSS SECTION OUTPUT p r o f i l e  #PF 1 ..................... ,(** ***Y*,~*,~ht*t,I**********~**9~****+<,<*~<*******~*****~~****~~*******~~+~~~***~~*** 
* 1058.87 * Element * Lef t  OB : channel " R i  h t  OB : 

* Vel Head (ft) * 0.07 * w t .  n-val .  * 0.044 0.049 " 8.044 
* W.S. Elev (ft) * 1058.80 " Reach Len. (ft) * 1375.00 * 1427.00 " 1395.00 * 
* c r i t  W.S. (ft) * 1058.00 *  low Area (sq ft) * 22.51 * 190.84 * 243.63 * 
* E.G. slope (ft/ft) *0.003661 * Area (s ft) * 22.51 * 190.84 * 243.63 * 
" Q To ta l  ( c ~ s )  * 840.00 * Flow (CTS) * 17.05 * 464.73 + 358.22 * 
* TO wid th  (ft) * 623.42 * TOP wid th  (ft) * 99.67 : 124.74 * 399.00 * 

Ve'; Tota l  (ft /s) * 1.84 * AV!. ,ve l .  ( f t /s)  * 0.76 2.44 * 1.47 * 
* Max chi ~ p t h  (ft) * 2.55 " Hy r ~ e p t h  (ft) * 0.23 * 1.53 : 0.61 " 
9t conv. Tota l  (cfs) * 13883.3 * conv. (cfs) * 281.8 * 7681.0 5920.5 " 
* ~ e n g t h  wtd. (ft) * 1419.61 * wetted Per. (ft) * 99.67 * 124.81 * 399.11 * 
* Min ch ~l (ft) * 1056.25 * Shear ( lb/sq ft i * 0.05 * 0.35 * 0.14 ' 
* nlpha * 1.25 " stream power (1 /ft s) : 0.04 * 0.85 * 0.21 * * ~ r c t n  Loss (ft) * 11.13 * Cum Volume (acre-ft) * 5.39 " 10.75 * 3.90 * 
* C & E Loss (ft) * 0.06 * cum SA (acres) 1.57 * 3.60 * 6.39 " **** *+***********,<* ,I$c ** ,I,,* *********,e**f * * , c * * * * * * * * * * *+c * * * * * * * * * * * * * * * * * * * * * , c * * * * * * * * * * * * * * * * * * *  

warning: The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). This may ind ica te  the need f o r  
add i t iona l  cross sections. 

warning: The conveyance r a t l o  (upstream conveyance div ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may ind ica te  the need f o r  add i t iona l  cross sections. 

warning: The energy loss  was greater than 1 .0  ft (0.3 m). between the cur rent  and prevlous cross section. 

This may i n d i c a t e  the need for  add i t iona l  cross sect ions.  

CROSS SECTION 

RIVER: 2S2WS16A (A351 
RS: 0, 588 REACH: REACH 2 

INPUT 
Descr ip t ion:  
S ta t i on   levat ti on Data num= 39 

s t a  Elev s t a  Elev s t a  Elev Sta Elev s t a   lev ,,*****,<*****,?**+**********t***************,<,c*****,c***,~*****************<-**~*****< 
9405.85 1049.13 9449.56 1048.96 9451.65 1048.96 9499.57 1048.75 9502.69 1048.74 
9549.58 1048.55 9553.73 1048.54 9599.59 1048.35 9604.76 1048.34 9649.6 1048.28 

9655.8 1048.26 9699.61 1048.17 9706.84 1048.15 9749.62 1048 9757.88 1047.98 
9799.63 1047.86 9808.92 1047.83 9849.64 1047.64 9859.95 1047.59 9899.65 1047.39 
9910.99 1047.36 9949.66 1047.23 9993.86 1044.51 9997.9 1044.32 10000 1044.42 

10047.67 1047.110049.89 1047.2210052.39 1047.3710058.53 1047.3910094.09 1047.5 
10102.28 1047.52 10135.8 1047.5610153.58 1047.5810177.51 1047.610204.89 1047.67 
10219.22 1047.67 10256.2 1047.7310260.93 1047.7310281.48 1047.74 

~ a n n i n g ' s  n Values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

* * * * * *Y*** * * *~** * *Y*** * * * * * * * * * * , I * * * *<<* ,<** *%*** *  

9405.85 ,044 9949.66 .04910052.39 ,044 

sank s ta :  Lef t  ~ i g h t  Coeff Contr. Expan. 
9949.6610052.39 .I .3 

CROSS SECTION OUTPUT t 3 * * * * U U * * f * t t * * l * * * * I t ~ * * * * ~ ~ ~ * * * * ~ * * + * * ~ 2 ~ ~ * * + s * + ~ * * * $ ~ ~ * ~ * * * * + < % * * * * * * % * * * * h * * % * * * 9 e * * * * * * * * * * * * *  p r o f i l e  #PF 1 

* E.G. EleV (ft) * 1047.68 " Element * * Left  0s : channel : Right OB * 
0.049 * v e l  Head (ft) - 0.62 * w t .  n-val . * 1047.07 * Reach Len. (ft) * 1251.00 ' 1251.00 * 1251.00 : 

*. 1046.99 *   low Area (sq ft) A 131.80 " 
* E.G. slope (ft/ft) *0.027840 * Area (s ft) 

* * 131.80 * I 

* 830.00 * Flow (CTS) ti * 830.00 * * Q To ta l  (cfs) 
* 

* 94.77 * TOP wid th  (ft) * * 94.77 2 
TO wid th  (ft) 

* 
6.30 v e l .  (ft/s) Y 6.30 * veP Tota l  (ft/s) * 2.75 : ;;I+. Depth (ft) * * 

" 
* 1 . 3 9 :  * Max ch1 Opth (ft) 

* 
* 4974.4 * Conv. (cfs) * 4974.4 * conv. ~ o t a l  (cfs) 

* 
1251.00 * wetted Per. (ft) * * 94.93 * 

+ Length wtd. (ft) 
* 

* 1044.32 ' shear ( lb/sq ft) * * 2.41 * * Min ch ~l (ft) 
* 

* 1.00 * stream power ( l b / f t  s) : * 15.20 * .% 

j. ~ l p h a  * 7.84 * cum volume (acre-ft) 5.03 5.47 * F rc tn  LOSS (ft) 
* 

* 0.16 * cum SA (acres) * C & E LOSS (ft) 
* 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

warning: The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). This may ind ica te  the need fo r  
add i t iona l  cross sections. 

warninq: The energy l o s s  was greater than 1.0 ft (0.3 m) .  between the  cur rent  and previous cross sect ion.  
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2s2WS16LA35.rep , 

Th is  may i n d i c a t e  t he  need f o r  additional cross sections. 

CROSS SECTION 

RIVER: 252WS16A (A351 
REACH: REACH 3 RS: 0.351 

INPUT 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

* * * * * * * * , : * * * * * , , * * * * * * * ~ < * , , * * * * ~ , Y . I , * * * * * * * * * ~ < ~ ~ * * * * *  

9141.63 ,044 9906.64 ,04910063.26 ,044 

sank s t a :  Le f t  R igh t  Lengths: Lef t  channel ~ i g h t  c o e f f  Contr. Expan. 
9906.6410063.26 700 728 750 .1 .3 

$$$::*:$$$:::*::$,:y;**:;:z;:*$::*i,,***** ,c,,*,r ******,r*?,***9<<:***?<***+<**************?r,,*%*****?f*+~~,* 

* E.G. Elev ft) f * 1039.68 * Element * Lef t  0s : channel : ~ i g h t  05 2 
* Vel Head ( t) * 0.07 * W t .  n-Val. * 0.044 0.049 
* W.S. Elev (ft) * 1039.61 * Reach Len. (ft) 

* 700.00 's 728.00 " 750.00 : 
* c r i t  W.S. (ft) * 1038.79 * Flow Area (sq ft) 350.33 + 249.06 " 

* 350.33 " 249.06 * * E.G. slope (ft/ft) *0.003342 " area (s ft) * 1180.00 * Flow (C?S) 

* 
* 539.73 * 640.27 * * Q T o t a l  (cfs) * 499.72 " 140.14 " * 

* TO w id th  (ft) * 639.86 * TOP w id th  (ft) * 1.54 * 2.57 * * Vey To ta l  ( f t / s )  * 1.97 i: Avg. Vel. ( f t / s )  * 0.70 * 1.78 : * 2.67 * Hydr. Depth (ft) 

e 
* Max Chl Dpth (ft) 

% 

* 9335.6 * 11074.8 " 
* conv. To ta l  (cfs) * 20410.5 * conv. (cfs) * 499.79 * 140.26 * * Length wtd. (ft) * 728.91 ' Wetted per.  (ft 

" 
* 0.15 " 0.37 z * Min Ch EI (ft) * 1036.94 " shear ( lb/sq ft 

* 1 .21  * stream Power ( l b / f t  s) ; 0.23 * 0.95 * Alpha 
* F rc tn  LOSS (ft) * 2.65 " Cum volume (acre- f t )  * 5.22 " 9.55 * 10.39 * 
* C & E Loss (ft) * 0.00 * cum SA (acres) 

8.55 * 5.16 * 11.02 * 
*******h*,t*********,,**.t*******+*l**~***~t**********,,***??***,?**********"~~~*****~~********+~~~**** 

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

This may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sec t ions .  

CROSS SECTION 

RIVER: 2SZWS16A (A351 
REACH: REACH 3 RS: 0.213 

~ a n n i n g ' s  n values num= 3 
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2SZW516~435. rep 
s t a  n v a l  s t a  n Val n Val I***l,:~*********************~******II*:r;~~****,~*~ 

9755.08 .044 9940.96 .04910050.87 .044 

sank Sta: Lef t  Right Lengths: Left  channel Ri h t  coeff cont r .  Expan. 
9940.9610050.87 1100 1127 lq00 .1 .3 

:::::*;:::;::*:!$z!:**::::j?f:,2::*: *,<*$<*,c *** **** *********%*,<*vr*****%***9t*********************** 

* E.G. Elev (ft) * 1037.03 * ~ l e m e n t  Left  0s : channel : Ri h t  DB : 
* Vel Head (ft) * 0.09 * w t .  n-val . * 0.044 0.049 8.044 
* w.5. Elev (ft) 1036.94 * Reach Len. (ft) * 1100.00 " 1127.00 * 1100.00 : 
* c r i t  W.S. (ft) * 1036.33 "  low ~ r e a  (sq ft) * 26.47 * 202.81 * 396.52 
9~ E.G. slope (ft/ft) *0.003903 * Area (s ft) * 26.47 * 202.81 * 396.52 ' 
* Q Tota l  ( c ~ s )  * 1430.00 * Flow (C?S) * 25.39 2 577.69 * 826.92 * 
* TO w id th  (ft) * 599.68 " TOP Width (ft) a 86.36 109.91 : 403.41 : 
* ve7 Tota l  (ft /s) * * ;:;: * "3.. v e l .  (ft /s) * 0.96 : 2.85 2.09 
* Max c h l  ~ p t h  (ft) * ~y r ~ e p t h  (ft) * 0.31 1.85 * 0.98 * 
* conv. Tota l  (cfs) * 22890.5 * conv. (cfs) * 406.4 : 9247.2 *13236.8 * 
* Length Wtd. (ft) * 1113.46 * wetted Per. (ft) + 86.37 110.01 * 403.45 * 
* Min ch ~l (ft) * 1033.88 * shear ( lb/sq ft b * 0.07 * 0.45 * 0.24 * 
* ~l pha * 1.11 * stream power (1 /ft s) : 0.07 * 1.28 * 0.50 " 
* F rc tn  LOSS (ft) * 6.13 * cum volume (acre-ft) 2.19 : 5.77 * 6.97 * 
* c & E LOSS (ft) * 0.01 * cum SA (acres) 3.84 3.07 " 7.55 *' ................................................................................................... 

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the cur rent  and previous cross sect ion.  

This may i n d i c a t e  the need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 2SZWS16A (A351 
REACH: REACH 3 RS: 0.000 

INPUT 
Descr ipt ion:  Approximately 500' upstream o f  Queen creek Road. 
s t a t i o n  Elevation ~ a t a  num= 54 

s t a   lev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9385.8 1031.61 9386.65 1031.61 9402.31 1031.6 9446.64 1031.59 9469.18 1031.54 
9506.62 1031.49 9559.68 1031.3 9566.61 1031.3 9580.23 1031.26 9626.6 1031.11 
9650.18 1031.08 9686.58 1030.86 9740.68 1030.45 9746.57 1030.4 9758.15 1030.33 
9806.56 1030.03 9831.18 1029.9 9866.54 1029.7 9921.68 1029.59 9926.53 1029.58 
9977.45 1028.37 9994.49 1028.31 9997.44 1028.28 10000 1028.3310003.23 1028.39 
10014.18 1028.510053.79 1029.3410058.02 1029.3510062.41 1029.3510093.38 1029.48 
10123.18 1029.6110128.74 1029.6410134.52 1029.68 10164.1 1029.9310192.57 1030.19 
10199.47 1030.2510206.63 1030.3310234.83 1030.5710261.96 1030.8210270.19 1030.88 
10278.75 1030.9810305.55 1031.2410331.35 1031.4810340.91 1031.5410350.86 1031.59 
10376.28 1031.7110400.73 1031.8510411.64 1031.910422.97 1031.91 10447 1031.93 
10470.12 1031.8810482.36 1031.8710495.08 1031.8510517.72 1031.87 

Manning's n Values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

~*tl***l~***t**t,<+t~~,c**1*1*1*ir~~I:IIr**~~+r,<,~**~~39,** 

9385.8 .044 9926.53 .04910053.79 .044 

sank Sta: Lef t  Right Lengths: Lef t  channel Right Coeff Contr. Expan. 
9926.5310053.79 460 511 460 .1 .3 

:g:::*::::::y*:y:::$**:::2;:*:::*:*********************************************%************** 
* E.G. Elev (ft) * 1030.88 * ~ l e m e n t  * Left  0s : channel " Ri h t  DB : 
* Vel Head (ft) * 0.19 * w t .  n-val. * 0.044 0.049 * 8.044 

* 1030.69 * Reach Len. (ft) * w.5. Elev (ft) * 
* c r i t  W.S. (ft) * 1030.35 *  low Area (sq ft) * 147.04 * 243.30 * 155.65 * 
* E.G. slope (ft/ft) '0.007703 * Area (s ft) * 147.04 * 243.30 * 155.65 " 
* Q To ta l  (cfs) * 1730.00 * Flow (C?S) * 335.09 " 997.32 * 397.59 * 
* TO width (ft) * 539.86 ' Top wid th  (ft) * 218.08 : 127.26 : 194.53 : 
* ve? Tota l  (ft/s) * 3.17 * ~ v g .  ve l .  (ft /s) * 2.28 4.10 2.55 
* Max c h l  opth (ft) * 2.41 Hydr. ~ e p t h  (ft) * 0.67 * 1.91 * 0.80 * 
* conv. ~ o t a l  (cfs) * A 19711.7 * Conv. (cfs) * 3818.0 * 11363.'5 : 4530.2 * 
* Length Wtd. (ft) * wetted per. (ft) * 218.08 * 127.28 194.53 * 
* Min ch ~l (ft) * 1028.28 * Shear ( lb/sq ft b * 0.32 * 0.92 * 0.38 " 
" n lpha * 1.21 * stream power (1 /ft s) : 0.74 : 3.77 : 0.98 " * * cum volume (acre-ft) * * Frc tn  LOSS (ft) 

*i * cum SA (acres) * " C 81 E Loss (ft) 
* A 

************** *****,i****ltt********-*** **,? * * * * * * * * * * * ~ * * * * . * ~ * * * * ~ . ~ , , * * * * ~ * * * * * ~ ~ ~ * * * * * * * * 9 r ~ ~ ~ c * * * ~ ~ * ~ ~ *  
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CROSS SECTION 

RIVER: 2S2WS168 (A151 
REACH: REACH 1 RS: 2.077 

INPUT 
Descr ip t ion :  L i m i t  of Sudy. 
S ta t i on  E levat ion  Data num= 33 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  EleV 
.................................................................................. 

9621.93 1121.68 9641.03 1121.49 9669.88 1121.27 9684.63 1121.13 9720.53 1120.92 
9728.24 1120.92 9771.17 1121.02 9771.84 1121.03 9776 1121.05 9815.45 1121.24 
9821.82 1121.24 9859.06 1121.03 9872.47 1120.87 9902.66 1120.65 9923.12 1120.48 
9991.67 1117.47 10000 1117.0810001.63 111710048.49 1119.6110062.72 1120.4 

10067.28 1120.6410070.72 1120.8310075.06 1121.0710077.09 1121.0810089.62 1121.14 
10120.69 1121.2810125.71 1121.3 10164.3 1121.410176.36 1121.43 10207.9 1121.47 

10227 1121.4910251.51 1121.510277.65 1121.51 

Manning's n values num= 3 
s t a  n v a l  s t a  n v a l  s t a  n v a l  

***~,~*********thst**~~n+~********h*******h**<,***** 

9621.93 .044 9923.12 .04910075.06 ,044 

sank Sta: Lef t  ~ i g h t  Lengths: Lef t  channel ~i h t  coeff con t r .  Expan. 
9923.1210075.06 1310 1383 1305 .1 .3 

$~f$$,:$:~;f!,f;~~:~~*,p:pf!::*f,p:*:*~*~ ,.I$t***+*%*,c,,,c* ? , , G * * ~ ~ , , * * ~ * * * ~ q 8 , r * * + * * * * , , ~ * + * ~ ~ ~ * + ~ + r * ~ * * v r ~ * + ~ ~ + z  

* E.G. Elev (ft) * 1120.16 * ~ l e m e n t  * 0.049 * Lef t  os : channel : Right 06 : 
* 0.25 * w t . n - V a l .  * v e l  Head (ft) 

* w.5. Elev (ft * 1119.92 * Reach Len. (ft) * 1310.00 * 1383.00 : 1305.00 : 
* 1119.34 *   low area (sq ft) * c r i t  w.5. (ftj * 171.18 

* 171.18 ' a E.G. slope (ft/ft) ;0.010472 * Area (5 ft) * 680.00 ' 
Q To ta l  (cf5) 680.00 ' Flow (C?S) A * 118.05 " * 

* TO Width ft) * 118.05 * TOP width (ft) * + 3.97 * * veY Tota l  Eft/s) a 3.97 * a v i . , v e l .  ( f t /s)  * * 1.45 * 
t 

* Max c h l  ~ p t h  (ft 2.92 * Hy r Depth (ft) * * 6645.1 " 
98 conv. Tota l  (cfs * 6645.1 * conv. (cfs) * * 118.19 " 
* Length Wtd. (ft) * 1382.05 * wetted Per. (ft) * * 0.95 * 

b 
A * MY n ch El  (ft) * 1117.00 " Shear (1 b/sq ft 3.76 ' * 

* ~l pha * 1.00 * stream Power (1 /ft 5) : 
* Frc tn  LOSS (ft) * 9.94 * cum Volume (acre-ft) ,. 9 .11  * 54.44 * 6.00 : 

* 0.03 * Cum SA (acres) - 11.64 * 32.41 " 10.71 ~,$,$.$*~Z:;*$FE! *,,, r.r.*,1,c****,ce<,****9z* * * * * * * * , , * ~ ~ , * * * ~ ~ * * * , ~ * * * ~ ~ * + , , * ~ ~ , r , r * * * * , r * * * * * * * * * * * * * * ~ ~ * * * * ~ ~  

Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  g reater  than 1.4. This may i nd i ca te  the  need for  add i t i ona l  cross sections. 

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and prevlous cross Section. 

This may i n d i c a t e  the  need fo r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 252WS16B (A15) 
REACH: REACH 1 RS: 1.815 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

t * ~ * * * * * * * * * * * * * * * * * * * * * * * * * V * * * * * * * * * * * * ~ ~ * * * * * *  

9469.58 .044 9922.35 .04910078.21 ,044 
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2S2WS16AA35. rep 
sank sta: Lef t  Right Lengths: Left  Channel Right coeff Contr. Expan. 

9922.3510078.21 1370 1399 1365 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 .................................................................................................... 
* E.G. Elev ft) * 1110.19 * Element *  eft os * Channel : Right OB : 
* Vel Head (gt) * 0.13 * w t .  n-val .  * 0.044 * 0.049 0.044 
* w.5. Elev ft) * 1110.06 * Reach Len. (ft) * 1370.00 * 1399.00 : 1365.00 * 
* c r i t  W.S. g f t )  d "  low Area (sq ft) * 16.13 * 238.72 4.47 ; 
* E.G. slope (ft/ft) '0.005329 * Area (s ft) * 16.13 * 238.72 * 4.47 
* Q Tota l  (cfs) * 720.00 * Flow (CTS) * 15.23 * 701.99 : 2.78 * 
f TO width (ft) * 259.25 * TOP wid th  (ft) * 68.06 2 155.86 35.33 * 

ve7 Total  ( f t / s )  * 2.78 * AV ve l .  (ft/s) * 0.94 2.94 * 0.62 * 
* Max chi ~ p t h  (ft) * 2.48 * Hy i r .  ~ e p t h  (ft) * 0:24 * 1.53 * 0.13 * 
* conv. Tota l  (cfs) * 9862.6 * conv. (cfs) * 208.6 * 9615.9 " 38.1 
* Length Wtd. (ft) * 1391.48 * wetted per. (ft) * 68.06 * 155.93 * 35.33 * 
* Min Ch El (ft) * 1107.57 * shear ( lb/sq ft) * 0.08 ' 0.51 * 0.04 * " nlpha * 1.10 * s t r e a m ~ o w e r ( l b / f t s ) :  0.07 : 1.50 * 0.03 ' 
* Frc tn  Loss (ft 3 * 11.60 * Cum volume (acre-f t )  8.87 47.93 " 5.93 * 
* C & E Loss (ft * 0.02 * Cum SA (acres) * 10.62 * 28.06 * 10.18 * 
....................................................................................................... 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 or  greater than 1.4. This may ind ica te  the need f o r  add i t iona l  cross s e c ~ i o n s .  

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross sect ion.  

This may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 2S2WS16B (A15) 
REACH: REACH 1 RS: 1.550 

INPUT 
~ e s c r i p t i o n :  
s t a t i o n  Elevat ion ~ a t a  num= 31 

s t a   lev Sta Elev s t a  Elev s t a  
2 4 :  * * * t i * * * * * * * * * * * * * * * I ~ < V * * * * * * * * * i i * * * * * f  %* * , t * , < * *9~ * * * * * * - "  

 lev s t a  
i *~*****f**t*t**  

1099.78 9765.53 
1097.07 9887.44 
1095.78 10000 
1099.32 10089.4 
1099.8910194.43 
1100.2310293.46 

Manning's n values num= 3 
s t a  n va l  s t a  n Val s t a  n Val 

*******~*t**~<*~t********~,,*,,**ii**~~*,I**,~***~~*** 

9679.79 ,044 9937.52 .04910058.97 ,044 

sank s ta :  Lef t  Right Lengths: Lef t  channel R i  h t  coe f f  Contr. Expan. 
9937.5210058.97 1215 1279 1950 . I  .3 

CROSS SECTION OUTPUT Pro f i l e  #PF 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* E.G. Elev (ft) * 1098.57 * Element * Left  0s : channel * Right 0s " 
* v e l  Head (ft) * 0.29 * w t .  n-Val. * 0.044 0.049 * 
* W.S. Elev ft * 1098.27 * Reach Len. (ft) * 1215.00 * 1279.00 * 1250.00 : 
* c n t  w.s. {ft3 * 1097.93 * Flow Area (sq ft) * 79.50 * 95.76 * 
* ~ . ~ . s l o p e ( f t / f t )  ;0.014347 * ~ r e a ( s  ft) * 79.50 * 95.76 : * 
* Q Tota l  (cfs) 760.00 * Flow ( ~ 7 s )  * 365.33 * 394.67 t 

* TO width ft) * 144.53 * TOP width (ft) * 65.46 * 79.06 " 
* veY Tota l  gf t /s)  

* 
* 4.34 * ve l .  (ft/s) * 4.60 , 4.12 * * 

* Maax c h l  ~ p t h  (ft) * 2.49 *$ ; i~ .Depth (ft) * 1.21 '1.21 ; * 
* conv. Tota l  (cfs) * 6345.1 * Conv. (cfs) " 3050.1 : 3295.0 * 
* Length wtd. (ft) * 1256.80 * wetted per. (ft) " 65.65 79.22 * 2 

* Min ch El (ft) * 1095.78 * shear ( lb/sq ft * 1.08 * 1.08 * b % 

* Alpha * 1.01 * stream power (1 /ft s) : 4.98 * 4.46 : 2 

* Frc tn  LOSS (ft) * 9.15 * cum volume (acre-ft) * 7.36 " 42.56 5.86 : 
* c & E LOSS (ft) * 0.06 * cum SA (acres) 8.52 * 24.29 * 9.63 ................................................................................................. 

Warning: Div ided f low computed f o r  t h i s  cross-section. 
warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 

0.7 or  greater than 1.4. This may ind ica te  the need f o r  add i t i ona l  cross sections. 
Warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross sect ion.  
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2?2ws16AJ35.rep , 

This may i n d i c a t e  t h e  need f o r  a d d i t ~ o n a l  cross sections. 

CROSS SECTION 

RIVER: 2S2WS16B (A151 
REACH: REACH 1 RS: 1.308 

TNPUT 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n v a l  

*,t****Vt**********,~******U**,<***,I***************4~* 

9732.56 ,044 9943.16 .04910048.95 ,044 

sank s t a :  Le f t  R igh t  Lengths: Le f t  channel R i  h t  c o e f f  con t r .  Expan. 
9943.1610048.95 1330 1376 1310 .1 .3 

$$$z:*$:$;:$:*$:;:y;**:;:g::*!::*:*,,******** <<<<***,,,, ****** ,<*** * *< , * * * , , * * * * * * :? f9< * * * * *+< * * * , , , ~ * * *~~~~~~*  

* E.G. Elev (ft) * 1089.36 * ~ l e m e n t  * Lef t  os : channel " Ri  h t  0s : 
* v e l  Head (ft) * 0.08 * W t .  n-Val. " 0.044 0.049 * 8.044 
* w.s. Elev (ft) * 1089.28 V, Reach Len. (ft) * 1330.00 * 1376.00 * 1310.00 * 
* c r i t  W.S. (ft) * Flow Area (sq ft) * 0.80 * 156.12 + 199.33 * 
* E . G . S l o p e ( f t / f t )  "0.004464 * 0.80 * 156.12 * 199.33 " 
* Q T o t a l  (cfs) * 790.00 : :$:: @S?) * 0.23 * 409.68 " 380.09 " 
* TO w id th  (ft) 9- 446.67 * TOP w id th  (ft) * 17.66 * 105.79 * 323.21 " 
* Ve! To ta l  ( f t / s )  * 2.22 " Av j .  , ve l .  ( f t /s)  * 0.29 * 2.62 : 1.91 
* Max c h l  upth (ft) 1. 2.73 * ~y r uepth (ft) * 0.05 * 1.48 0.62 " 
* conv. To ta l  (cfs) * 11824.4 * Conv. (c fs)  

* 3.4 * 6132.0 " 5689.0 " 
* Length Wtd. (ft) * 1351.99 * wetted Per. (ft * 17.66 * 105.91 " 323.27 " 

* Min ch ~l (ft) * 1086.55 * shear ( lb/sq ft * 0 .01  * 0 .41  * 0.17 " 
* 1.08 * stream power ( l b / f t  s) ; 0.00 ' 1.08 " 0.33 " * Alpha 

yc F r c t n  LOSS (ft) * 11.10 * Cum Volume (acre- f t )  <, 6.24 38.87 " 3.00 : 
* c & E LOSS (ft) * 0.03 * cum sA (acres) 7.36 21.58 " 4.99 
*,,**C***,<f********Y,l*l*** ,<+:*r*,<,?* ....................................................................... 

warning: Div ided f low computed f o r  t h i s  cross-sect ion.  
warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l ess  than 

0.7 o r  g rea ter  than 1.4. Th i s  may i n d i c a t e  t he  need fo r  add i t i ona l  cross secfions. 
warning: The energy l oss  was greater  than 1 .0  ft (0.3 m). between t h e  cu r ren t  and prevlous cross sect ion.  

Th is  may i n d i c a t e  t he  need fo r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 252WS168 (A151 
REACH: REACH 1 RS: 1.047 

Manning's n Values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

* t * * * * * , , * * * * , ~ , ' * * * * * * * * * ~ ~ * , i * * * ~ , Y , t * * * ~ , * * , < ~ < * * * * * ~ v *  
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ZSZWSl6AA35.rep 
9588.69 .044 9957.19 .04910059.25 .044 

sank sta: Lef t  Right Lengths: Left channel ~ i g h t  coeff Contr. Expan. 
9957.1910059.25 1320 1404 1380 .1 .3 

CROSS SECTION OUTPUT h******U***~.**~~*t***t******~it*~tdh*l i2+**~~~~***~~%*****%***********%**************+~*******~,** p r o f i l e  #PF 1 

* E.G. Elev (ft) * 1078.24 * Element * Left  OR : channel " Right OB : 
* v e l  Head (ft) * 0.38 * w t .  n-val . * 0.044 0.049 * 
* W.S. Elev (ft) * 1077.86 * Reach Len. (ft) * 1320.00 ' 1404.00 " 1380.00 : " c r i t  W.S. (ft) * 1077.66 *  low Area (sq ft) * 67.84 * 101.76 * * 67.84 f 101.76 * * ~ . ~ . ~ l o p e ( f t / f t )  *0.018805 * ~ r e a ( ~  ft) 

* 
830.00 + Flow (C%) * 299.86 530.14 * Q Tota l  (cfs) 
145.05 * TOP width (ft) * 72.67 * 72.38 % 

9 TO width (ft) * 4.89 * A v  Vel. (ft/s) * 4.42 * 5.21 " vey Total  (ft /s) 
* 2.50 * Hy%. ~ e p t h  (ft) * 0.93 f 1 . 4 1  * * Max Chl Opth (ft) 

* 
* 2186.6 3865.9 " * conv. Tota l  (cfs) * 6052.5 * ~ o n v .  (cfs) 

* 
* 1382.45 * Wetted per. (ft) * 72.77 * 72.56 * * Length wtd. (ft) 

* 
* 1075.36 * shear ( lb/sq ft b * 1.09 * 1.65 " * " Min ch ~l (ft) 
* 1.02 * Stream Power (1 /ft s) : 4.84 * 8.58 * * 
* 8.50 * cum volume (acre-ft) 5.19 * 34.79 * 0.00 f 
* 0.08 * cum sA (acres) 5.98 * 18.76 * 0.13 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: Divided flow compured for  t h i s  cross-sectio?. 
Warning: The conveyance r a t l o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 

0.7 o r  greater than 1.4. This may ind ica te  the need for  add i t iona l  cross secfions. 
Warning: The energy loss  was greater than 1.0 ft (0.3 m). between the current and prevlous cross sect ion.  

This may ind ica te  the need for add i t iona l  cross sect ions 

CROSS SECTION 

RIVER: 252WS16B (A151 
REACH: REACH 1 RS: 0.781 

INPUT 
Descr ipt ion:  ~ p p r o x i m a t e l y  700' upstream o f  O c o t i l l o  Road. 
S ta t i on  Elevation Data num= 35 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
f*********.***r**************%*****I**I**t*********************%**,~*************** 

9501.62 lO70.8 9515.08 1070.82 9521.82 1070.83 9524.95 1070.82 9574.27 1070.62 
9601.79 1070.52 9626.73 1070.41 9678.64 1070.09 9679.19 1070.08 9680.37 1070.08 
9731.65 1069.78 9755.48 1069.68 9784.11069.53 9832.33 1069.46 9837.78 1069.35 

9838.6 1069.33 9840.24 1069.29 9841.9 1069.25 9844.75 1069.18 9851.44 1069.02 
9894.7 1067.89 9903.21 1068.16 9941.48 1069.27 9992.5 1065.33 9997.64 1064.81 

10000 1065.0810012.49 1066.5110046.39 1069.5310062.87 1069.6110098.85 1069.77 
10139.71 1069.8510151.31 1069.8910176.25 1069.8710203.77 1069.8110216.56 1069.76 

Manning's n Values num= 3 
s t a  n Val s t a  Sta n Val ********h**********,~*****~,I~*Y~l,l,******I******~** 

9501.62 .044 9941.48 .04910046.39 ,044 

sank s ta :  Left Right Lengths: Left channel Right Coeff COntr. Expan. 
9941.4810046.39 1345 1357 1330 .1 .3 

warning: The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). This may i n d i c a t e  the  need for  
add i t iona l  cross sections. 

Page 2 1  



2SZws16~A35. rep  
Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s , l e s s  than 

0.7 o r  greater than 1.4.  his may ind icate  the need for  add i t lona l  cross sections. 
Warning: The energy loss  was greater than 1.0 ft (0.3 m). between the current and previous cross section. a 

This may ind ica te  the need for  add i t iona l  cross sections. 
- 

CROSS SECTION 

RIVER: 2S2WS168 (A15) 
REACH: REACH 1 RS: 0.524 

INPUT 
Descr ipt ion:  Apporximately 600' downstream of o c o t i l l o  Road. 
s t a t i o n  Elevat ion Data num= 3 1  

Sta Elev Elev s t a  Elev s t a  Elev Sta 
********t*****pt*****~~i:***ttt*****I,**,r********,<****,<*9<*q,*********~?**** 

9752.28 1058.46 9779.62 1058.34 9788.68 1058.31 9835.03 1058.06 9838.9 
9876.24 1057.9 9889.12 1057.85 9897.29 1057.54 9968.14 1054.67 9989.61 

10000 1055.4210002.93 1055.4610020.77 1056.1810031.02 1056.6510034.72 
10036.82 1057.0410038.01 1057.1410045.23 1057.5210081.93 1057.8610089.43 

10090.5 1057.9310133.64 1058.4210141.01 1058.4610177.85 1058.5910191.51 
10222.06 1058.5810242.02 1058.610266.27 1058.6410292.52 1058.7710344.06 

10361.2 1061.34 

Manning's n Values num= 3 
s t a  n Val s t a  n va l  s t a  n Val 

* * Y t * * * * * W * * * * , < * t * * * * * t * * * * * * h ~ , * 9 ~ * * * * * * * , ~ * * * * * * 9 ~ *  

9752.28 ,044 9889.12 ,04910045.23 .044 

sank s ta :  Lef t  Right Lengths: Left  channel R i  h t  coe f f  contr .  Expan. 
9889.1210045.23 1270 1351  1320 .I .3 

* E.G. Elev (ft) * 1057.88 * Element " Lef t  0s * Channel * Right 08 : 
* v e l  Head (ft) * 0.70 * w t .  n-val. * 0.049 * 
* W.S. Elev (ft * 1057.19 * Reach Len. (ft) " 1270.00 * 1351.00 * 1320.00 : 

* 1057.19 *  low Area (sq ft) * 180.83 * 
* E.G. Slope (ft/ft) "0.032309 " Area (s ft) f * 180.83 * * 
* Q Tota l  (cfs) * 1210.00 + Flow ( C ~ S )  :' 1210.00 : (i 

* TO width (ft) * 132.83 * TOP Width (ft) A " 132.83 
* ve? 

t 

Total  (ft /s) * 6.69 v e l .  (ft/s) * 6.69 * * 
* Max ch l  ~ p t h  (ft) * 2.52 : ;;8~. Depth (ft) * 1.36 " * 
I conv. Total  cfs) * 6731.7 * Conv. (cfs) * 6731.7 * 

Length Wtd. lft) 
* 

" 1351.00 * wetted Per. (ft) * * 132.95 * * 
* Min ch ~l (ft) * 1054.67 * shear ( lb/sq ft b + ?r 2.74 ?; 1 

* Alpha 1.00 : stream Power (1 /ft s) * 18.36 " 
* Frc tn  LOSS ft) * 7.18 cum volume (acre-ft) ,- 1.13 : 22.52 : 0.00 : 
* c & E LOSS Eft) * 0.19 * Cum SA (acres) 12.20 0.06 
*****)******Y,~***i*,,i'*****,i******** -*ii*IV**~***,,9<*~,,**,~****,,*****9~*****~r*~8***~~*****9~*~~*********~~ 

warning: 

warning: 

Warning: 

warning: 

The energy equafion could not be balanced w i t h i n  the spec i f ied number o f  i t e r a t i o n s .  The 
program used c r l t i c a l  depth for the water surface and continued on w l th  the calculat ions.  
The,veloci ty head has,changed by more than 0.5 ft (0.15 m). This may ind ica te  the need for  
add i t lona l  cross sections. 
The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 or  greater than 1.4. This may ind ica te  the need for  add i t iona l  cross sections. 
The energy loss  was greater than 1.0 ft (0.3 m). between the current and previous cross section. 

This may ind ica te  the need for add i t iona l  cross sections. 
warning: During the standard step i t e r a t i o n s ,  when the assumed wafer surface was,sef equal t o  c r i t i c a l  

d e ~ t h ,  the calculated water surface came back below c r l t i c a l  depth. ~ h l s  lnd lcates t h a t  there . . 
i s  

not  a v a l i d  subc r i t i ca l  answer. The program defaulted t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: 2S2WS16B (A15) 
REACH: REACH 1 RS: 0.268 

INPUT 
Descr ipt ion:  
s t a t i o n  ~ l e v a t i o n  Data num= 39 

s t a  Elev s t a  Elev Sta Elev Sta Elev s t a  Elev 
* *+* * * * * * * * * * * * * * * * * * * * * , , * * * * * *h ,Y* , , * * * * * * , , * * * * * * * * * * , t * * , , * * ,< * * * * * * * * * f : * * *~~  

9542.3 1049.98 9572.57 1049.93 9588.08 1049.88 9623.09 1049.76 9647.18 1049.65 
9673.62 1049.56 9706.27 1049.34 9724.14 1049.22 9765.37 1048.91 9777.16 1048.4 
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Manning's n values num= 3 
s t a  n v a l  s t a  n Val s t a  n v a l  

* * * * * * * * * * * t * * * * * * * * * Y * * h * * * t + t * * * * * t t U * * * ~ * * * * *  

9542.3 ,044 9765.37 .04910046.34 .044 

sank sta: Left Right Lengths: Left  channel R i  h t  coeff contr .  Expan. 
9765.3710046.34 1100 1136 l?00 .1 .3 

$$:::*::$:::~*::~:y:**:::~j<:*$:E*:**<<*******************************,<*****,,******************* 
* E.G. Elev (ft) * 1048.63 * ~ l e m e n t  * Left oe : channel : Right 0s : 
* Vel Head (ft) * 0.08 * w t .  n-val. 

* 0.049 0.044 
* W.S. Elev (ft) 1048.56 * Reach  en. (ft) * * 548.27 * 0.02 * * 1100.00 * 1136.00 * 1100.00 * 

* 1047.12 *   low Area (sq ft) * c r i t  W.S. (ft) 
* E.G. slope (ft/ft) *0.002090 * Area (s ft) 

t " 548.27 : 0.02 " 
* 1210.00 " Flow (C?S) * Q Tota l  (cfs) 

* * 1210.00 0.00 * 
* TO wid th  (ft) * 274.86 * TOP Wldth (ft) 

* * 272.81 * 2.05 * 
* ve7 Tota l  (ft /s) * 2.21 * ~ v g .  ve l .  (ft /s) 

* * 2.21 * 0.06 * 
* Max chi Dpth (ft) * 3.31 * Hydr. oepth (ft) 

* * 2.01 0.01 : 
* conv. Total  (cfs) * 26465.0 * conv. (cfs) .* * 26464.9 0.0 
* Length wtd. (ft) * 1136.00 * wetted Per. (ft) 

1* * 273.01 * 2.05 * 
*  in ch ~l (ft) * 1045.25 * shear ( lb/sq ft) 

* * 0.26 * 0.00 * 
* 1.00 " Stream Power ( l b / f t  5) 2 * 0.58 : 0.00 : 
* 6.11 * cum volume (acre-ft) 1.13 * 11.22 * 0.00 

0.03 * 

Warning: The conveyance r a t i o  (upstream conveyance div ided by downstream conveyance) i s  l ess  than 
0.7 or  greater than 1.4. This may ind ica te  the need f o r  add i t iona l  cross sections. 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross sect ion.  

This may ind ica te  the need f o r  add i t iona l  cross sect ions.  

RIVER: 2~2WS16B (A151 
REACH: REACH 1 RS: 0.053 

INPUT 
~ e s c r i p t i o n :  
S ta t i on  Elevat ion oata num= 2 3 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev ................................................................................. 
9819.03 1042.37 9835.57 1042.24 9866.39 1042.12 9894.59 1041.64 9916.91 1041.13 
9933.6 1041 9971.08 1040.24 10000 1039.6510000.15 1039.6410054.92 1041.74 

10063.26 1042.0610064.54 1042.1210068.46 1042.2910071.65 1042.3210118.97 1042.49 
10130.67 1042.5310169.49 1042.6210189.68 1042.71 10220 1042.85 10248.7 1042.76 
10270.52 1042.7410307.72 1042.6910321.04 1042.69 

~ a n n i n g ' s  n Values num= 3 
s t a  n Val n va l  s t a  n Val .................... *:Ejl****ft.*****tt?******%* 

sank s ta :  Left Right Coeff cont r .  Expan. 
9866.3910068.46 .1 . 3  

CROSS SECTION OUTPUT *U**ttlt**~t**lA*2fht***t*h******f~Uh~dt,,~~~****~+***~~*~~***~~~***+T*~~*~~**~**+,~~~~***+***,~****** p r o f i l e  #PF 1 
* E.G. E l e ~  (ft) * 1042.47 * ~ l e m e n t  * * Left os : channel ' Right OB * 

0.049 ' * 0.56 * W t . n - V a l .  Vel Head (ft) * w.s. Elev (ft) * 1041.91 *  each   en. (ft) li * 280.00 * 280.00 " 280.00 
* 1041.91 '   low Area (sq ft) * c r i t  W.S. (ft) * 200.92 " 

+ * 200.92 * * ~ . ~ . s l o p e ( f t / f t )  '0.034262 * ~ r e a ( s  ft) 
,. 

* 1210.00 * F ~ O W  (C?S) * 1210.00 * * Q Tota l  (cfs) 
< 

* 180.74 * TOP Width (ft) * * 180.74 * * TO width (ft) 
ve l .  ( f t / s  * 6.02 * * Ve? Total  (ft /s) : 5:;: :;$F. Depth (ft 

* 
* 1.11 " * Max ch l  ~ p t h  (ft) 

* 
* 6537.0 * conv. (cfs) * 6537.0 ' * conv. Total  (cfs) 
* 280.00 * wetted Per. (ft) A * 180.81 * * Length wtd. (ft) 

* 
* 1039.64 " shear ( lb/sq ft) s * 2.38 " * Min ch ~l (ft) 

.l 
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2 s Z w s 1 6 ~ ~ 3 5 . r e p  
" Alpha * 1.00 * stream power ( l b / f t  5) : * 14.31 ' * 
* ~ r c t n  LOSS (ft) * 2.20 * Cum volume (acre- f t )  * 1.13 1.45 : h. 

* 0.15 * Cum sA (acres) ~*~,~,<~,,k:::*~%~!*~,*****,'***II******II**n*******************,<*~****,<~~*****~****"~****************~ a 
warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cur rent  and previous cross sect ion.  

This may i n d i c a t e  t he  need f o r  add i t i ona l  cross sect ions.  
warning: our ing  the  standard s tep i t e r a t i o n s ,  when the  assumed water surface was.set equal t o  c r i t i c a l  
- - depth, t he  ca lcu la ted water surface came back below c r i t i c a l  depth. This l n d ~ c a t e s  t h a t  there  
I, 

not  a v a l i d  s u b c r i t i c a l  answer. The program defau l ted  t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: 2S2WS17A (A171 
REACH: REACH 1 RS: 1.473 

INPUT 
Descr ip t ion :  L i m i t  of Sudy. 
S ta t i on  E levat ion  Data num= 35 

s t a   lev s t a  Elev s t a  Elev s t a  Elev Sta Elev 
................................................................................................ 

9660.67 1100.72 9672.75 1101.17 9703.89 1101.11 9753.06 1100.97 9755.14 1100.97 
9762.31 1100.94 9806.38 1100.78 9819.14 1100.73 9857.63 1100.64 9885.21 1100.5 
9908.87 1100.34 9931.56 1099.24 9937.74 1098.84 9944.41 1098.44 9953.41 1098.03 

9968 1097.36 9993.08 1096.18 9995.52 1096.3 10000 1096.5210021.39 1097.61 
10033.38 1098.2310039.68 1098.5610061.43 1099.5810071.04 1099.5910111.71 1099.62 
10127.3 1099.6710161.99 1099.7610183.56 1099.8310212.27 1099.9310239.82 1100 
10262.55 1100.0510296.08 1100.0510312.84 1100.0410328.59 1100.02 10347.2 1100.02 

~ a n n i n g ' s  n Values num= 3 
Sta n Val s t a  n va l  s t a  n Val 

* * * f * t * h * * ~ , * ~ * * * * * * * * * ~ < V * * I ~ * * * * * t t * * ~ < * + ? ~ < * * ~ ~  

9660.67 ,044 9908.87 .04910061.43 ,044 

Bank s ta :  Lef t  R ight  Lengths: L e f t  channel Right coef f  Conti-. Expan. 
9908.8710061.43 1360 1350 1340 .1 . 3  

P r o f i l e  #PF 1 
r , . - - - r * * ^ , . r * . . r r r , , 4 , * * , , * < . * , , * + + ~ ~ * * * ~ ~ ~ + c * * , < 9 ~ ~ ~ * * * * ~ * , < * ? < ~ ~ * , , * * * , < * * * * * * * * * * i ? 9 ~ * *  

.. ,, ..., . . -  
aach ~ e n .  (ft) * 1360.00 * 1350.00 * 1: * 

-, , - . . , - . , . -, ~ u ~ a . o o  .. r l ow  Area (sq ft) * 210.76 ' 
* E.G. s lope (ft/ft) *0.008368 ~ r e a  (s ft) d * 210.76 * 

* 810.00 * Flow (c?s) d * 810.00 * * 
A 

ic Q To ta l  (cfs) 
* TO w id th  (ft) +r 129.08 * Top width (ft) ii * 129.08 * 

ve? 

* 
Tota l  (f t /s) " 3.84 * AV v e l .  ( f t / s )  * *. 3.84 * v 

* Max c h l  Dpth (ft) * 3.21 * Hy%. ~ e p t h  (ft) * 1.63 * f 

* conv. Tota l  (cfs) * 8854.6 * Conv. (cfs) 4 * 8854.6 * f 

" Length wtd. (ft) * 1350.04 * Wetted Per. (ft * 129.24 * 
* Min ch ~l (ft) * 1096.18 * shear ( lb/sq ft * 0.85 * * 
* ~ l p h a  * 1.00 * stream Power (1 * 3.27 *- 

.A F r c tn  LOSS (ft) * 9.53 * cum volume (acre-ft) * 6.68 * 32.70 2.88 :' * c & E LOSS (ft) * 0.02 * Cum sA (acres) 9.18 * 21.73 " 4.13 * ............................... * * * * * * * * , , * * * * * * * * * * * * * * * * * * * * * * * * 9 < * * * * * + < * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ~  

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and previous cross 

This may i n d i c a t e  t he  need f o r  add i t i ona l  cross sect ions.  

CROSS SECTION 

sect ion.  

RIVER: 2S2WS17A (A171 
REACH: REACH 1 RS: 1.217 
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ZSZWS16~35. rep  
10246.31 1090.2910255.95 1090.3210261.28 1090.3410292.73 1090.4510318.44 1090.53 

Manning's n Values 
s t a  n v a l  

num= 3 
s t a  n v a l  S ta  n Val 

y**s***+****,<**Y*h*********2***,.I****9<*********9?* 

9707.99 ,044 9928.5 .04910108.81 .044 

sank s t a :  Le f t  R igh t  Lengths: Le f t  channel R igh t  coeff Contr. Expan. 
9928.510108.81 1490 1510 1480 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 ................................................................................................... 
* E.G. E lev  C f t )  * 1090.06 * Element 

*  eft 06 * channel * ~ i g h t  0s : 
* v e l  Head (ft) * 0.15 " w t .  n-Val. 0.044 * 0.049 * 

* 1089.91 *  each Len. (ft) * 1490.00 * 1510.00 " 1480.00 : 
-. 1089.08 *  low Area (sq ft) * 11.13 * 250.79 * 

* 11.13 * 250.79 * * E.G. s lope (ft/ft) *0.006023 * Area (s ft) * 800.00 * Flow (C?S) 

* 
* 6.54 : 793.46 * * Q T o t a l  (cfs) 

* 
* 265.74 * TOP w id th  (ft) * 104.95 160.79 * * TO w id th  (ft) 

* 
* veY * 3.05 ; AVI. , ve l  . (ft/s) * 0.59 * 3.16 * T o t a l  (f t /s) 

* 
2.95 HY r oepth (ft) * 0.11 * 1.56 * * Max c h l  ~ p t h  (ft) 

* 
* 10308.1 * conv. (cfs) * 84.2 ; 10223.8 * * conv. T o t a l  (cfs) 

* 
* 1509.92 * wet ted per.  (ft) * 104.95 160.90 * " Length Wtd. (ft) 

* 
-. 1086.96 * shear ( lb/sq ft) * 0.04 * 0.59 " * Min ch ~l (ft) 

* 
1.06 * stream Power ( l b / f t  s) ; 0.02 : 1.85 : * Alpha 

* 
* F r c t n  LOSS (ft) * 11.27 * cum volume (acre-ft) 6 .51  25.54 2.88 * 
* c & E LOSS (ft) * 0.01 " cum sA (acres) 7.54 * 17.24 * 4.13 ' 
................................................................................................. 

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and previous cross sect ion.  

Th i s  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sec t ions .  

CROSS SECTION 

RIVER: 2S2WS17A (A171 
REACH: REACH 1 RS: 0.931 

INPUT 
Desc r i p t i on :  
s t a t i o n  E levat ion  Data num= 

s t a  Elev Sta Elev 
36 
s t a  Elev s t a  Elev s t a  Elev 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9606.06 1080.48 9626.86 1080.37 9650.98 1080.23 9683.73 1080.14 9701.31 1080.1 
9740.6 1080.16 9751.64 1080.11 9797.48 1080.19 9801.96 1080.16 9836.49 1079.7 

9852.29 1079.48 9854.35 1079.47 9902.62 1078.88 9913.02 1077.93 9916.86 1077.83 
9923.41 1077.58 9937.2 1076.86 9964.78 1075.3 9968.01 1075.5 9976.47 1076 
9983.58 1076.43 10000 1077.210039.99 1078.77 10053.7 1078.7710064.29 1078.88 

10104.11 1079.0110108.97 1079.0510146.86 1079.5310153.65 1079.6110154.52 1079.61 
10198.32 1079.6810204.93 1079.76 10243 1080.1910255.34 1080.2110287.68 1079.99 
10305.75 1080.01 

Manning's n values num= 3 
n v a l  S ta  n Val *,,,, :rx,*:*y:!*..**:F:**** **$,* * ,*II *******,,*A*** 

sank s ta :  Le f t  R igh t  Lengths: Le f t  channel R igh t  coef f  Contr .  Expan. 
9902.6210039.99 1250 1306 1280 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* E.G. Elev C f t )  * 1078.78 * Element * Lef t  0s * channel * R igh t  0s * * 0.24 * w t .  n-val .  * * 0.049 * * ve1 Head (ft) 

3 

* w.5. Elev (ft) * 1078.54 *  each Len. (ft) * 1250.00 * 1306.00 * 1280.00 ' * * F ~ O W  Area (sq ft) * * 197.11 * * C r i t  W.S. (ft) 
* ~ . ~ . s l o p e ( f t / f t )  "0.009559 * ~ r e a ( s  ft) 

* * 197.11 * * 

* 780.00 * Flow (C?S) * * 780.00 * * Q T o t a l  (cfs) 
* 

127.66 * TOP w id th  (ft) * * 127.66 * & 

* TO w id th  (ft) 
* vey * 3.96 * A V ~ .  ve l .  ( f t / s  

* * 3.96 * 
T o t a l  ( f t / s )  

* 
3.24 * Hydr. oepth (ft * * 1.54 * * Max c h l  ~ p t h  (ft) 

* 
* 7977.8 * conv. (cfs) A * 7977.8 * ,. 

* conv. T o t a l  (cfs) * 1302.59 * wet ted Per. (ft) * * 127.84 * * Length wtd. (ft) 
* 

* 1075.30 * shear ( lb/sq ft) * * 0.92 * * Min ch E l  (ft) 
* 

* 1.00 * stream power (1 b / f t  s) ; * 3.64 * * Alpha 
% 

* F r c t n  LOSS (ft) * 9.86 * cum volume (acre-ft) 6.32 : 17.78 ' 2.88 * 
* c & E LOSS (ft) * 0.03 * cum sA (acres) 5.74 12.24 * 4.13 * 
* ,ct***r************ . t ******** , : ******* - i i * **********************9<************%********************  
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2 ~ 2 W s 1 6 ~ 4 3 5 . r e p  

Warning: The energy l o s s  was greater  than 1 .0  ft (0.3 m). between the  cu r ren t  and previous cross sect ion.  

This may i n d i c a t e  t he  need f o r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 2S2WS17A (A17) 
REACH: REACH 1 RS: 0.684 

INPUT 
oescr ip t ion :  Approximately 450' upstream o f  o c o t i l l o  Road. 
S ta t i on  E levat ion  oata num= 37 

s t a  Elev s t a  Elev s t a  Elev s t a  s t a  Elev 

9738.42 1070.9 9752.41 1070.84 9759.04 1070.83 9803.56 1070.65 9824.28 1070.46 
9854.72 1070.2 9889.52 1069.7 9905.87 1069.5 9954.76 1068.57 9957.02 1068.52 
9958.69 1068.4 9959.79 1068.33 9964.54 1068.02 9999.88 1065.71 10000 1065.72 

10025.02 1066.8810037.63 1067.46 10058.1 1068.2410095.01 1068.4110114.38 1068.24 
10121.18 1068.1310143.08 1067.6310160.14 1067.210169.09 1067.6610208.38 1069.15 
10229.83 1069.2410258.48 1069.3510283.19 1069.4210308.57 1069.5110336.56 1069.58 
10358.66 1069.6510389.93 1069.7510408.76 1069.8 10443.3 1069.8410458.85 1069.85 
10496.66 1069.8210508.95 1069.8 

Manning's n  values num= 3 
s t a  n  v a l  s t a  n  v a l  s t a  n v a l  

* * , , * * * * * * * * Y * * * * * t , < * t * t * t * * * * * , , * * * * t * * * * * * ~ ~ *  

9738.42 .044 9954.76 .049 10058.1 ,044 

sank s ta :  L e f t  R i  h t  Lengths: Lef t  Channel u i  h t  c o e f f  cont r .  Expan. 
9954.76 10058.1 1310 1414 1395 .1 .3 

:$R:.:~:T:::,:;::;:**:::G;:*::~*: ****,,,,***,r*,,***,c**e% %***2**,r******,,**,:***+,,f*******,r**qs*9f*+** 
* E.G. Elev (ft) * 1068.90 * Element * Le f t  0s * channel : Right 06 * 
" v e l  Head (ft) * 0.14 * w t .  n-val . * 0.044 * 0.049 0.044 * 
* w.?. Elev ft) * 1068.75 * Reach Len. (ft) * 1310.00 * 1414.00 * 1295.00 " 
* c r l t  W.S. gft) t * Flow Area (sq ft) * 0.87 * 170.97 * 97.39 " 
* ~ . ~ . s l o p e ( f t / f t )  *0.006129 * ~ r e a ( s  ft) * 0.87 * 170.97 * 97.39 * 
* Q To ta l  (cfs) * 770.00 * Flow (c?s) * 0.47 * 567.23 : 202.31 * 
* To wid th  (ft) * 252.72 * TOP width (ft) * 9.59 * 103.34 1 3 9 . 7 9 "  
* vel; To ta l  (f t /s) ve l  . ( f t / s  * 0.54 : 3.32 : 2.08 
* Max ~ h l  0pth (ft) : $1;; : El;. ~ e p t h  (ft * 0.09 1.65 0.70 '- 
* conv. Tota l  (cfs) * 9835.6 * conv. (cfs) 6.0 ' 7245.5 * 2584.2 * 
+, Length wtd. (ft) * 9.59 * 103.49 * 139.84 ' 
* Min ch ~l (ft) * 0.03 2 0.63 " 0.27 * 
* n lpha * 1.13 0.02 " 2.10 " 0.55 * 
* F rc tn  LOSS (ft) 6.31 : 12.26 * 1.45 * 
* C & E Loss (ft) * 0.00 " Cum SA (acres) 5 . 6 1  8.78 ' 2.08 * 
**"t**t***+*t***** ,,*t****** .......................................................................... 

Warning: The energy l o s s  was greater  than 1 . 0  ft (0.3 m). between the  cu r ren t  and previous cross sec t ion .  

This may i n d i c a t e  the  need f o r  add i t i ona l  cross sections. 

CROSS SECTION 

RIVER: 2S2WS17A (A171 
REACH: REACH 1 US: 0.435 

INPUT 
oescy ip t ion :  ~ p p r o x i m a t e l y  950' downstream o f  o c o t i l l o  Road. 
S t a t i o n  Elevation Data num= 39 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
................................................................................ 

9366.75 1061.37 9381.17 1061.3 9409.55 1061.14 9431.4 1061  9465.05 1060.76 
9481.62 1060.64 9520.54 1060.39 9531.85 1060.32 9576.04 1060.2 9582.07 1060.19 
9631.53 1060.12 9632.3 1060.12 9639.56 1060.05 9682.52 1059.66 9687.03 1059.63 
9732.75 1059.33 9742.53 1059.27 9810.99 1056.67 9818.42 1056.2 9818.99 1056.17 
9844.61 1057.11 9883.42 1058.59 9909.01 1058.7 9933.65 1058.76 9981.88 1057.23 
9998.95 1056.69 10000 1056.76 10012.5 1057.710024.43 1058.5610048.41 1059.65 

10083.98 1059.8910121.81 1060.1310134.01 1060.2110173.41 1060.3210184.03 1060.35 
10225.01 1060.3410234.05 1060.3410276.62 1060.2710284.08 1060.25 

Manning's n  Values num= 3 
s t a  n  Val s t a  n  Val s t a  n  v a l  

***************t*******ttt**tU******************* 
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9366.75 ,044 9933.65 .04910048.41 ,044 

sank sta:  Lef t  ~ i g h t  ~ e n g t h s :  Lef t  channel Right coe f f  contr .  Expan. 
9933.6510048.41 970 988 980 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
...................................................................................................... 

* E.G. Elev (ft) 
* Vel Head (ft) 
* w.s. Elev (ft) 
* c r i t  W.S. (ft) 
* E.G. Slope (ft/ft) 

* Max c h l  opth (ft) 
* Conv. Total  (cfs) 
* Length wtd. (ft) 
* Min ch El (ft) 
* Alpha 
* F rc tn  Loss (ft) 
* c & E Loss (ft) 
* * t ? * , f t * * * t * * * * * * * * V *  

Element 
w t .  n-val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area (s ft) 
Flow (C?S) 
TOP Wldth (ft) 
~ v g .  v e l .  (ft/s) 
Hydr. Depth (ft) 
conv. (cfs) 
wetted Per. (ft) 
shear ( lb/sq ft 
stream power (1 k /ft s) 
cum volume (acre-f t )  
cum SA (acres) 
........................ 

L e f t  0s 
0.044 

970.00 
148.70 
148.70 
522.17 
131.36 

3.51 
1.13 

5451.8 
131.46 

0.65 
2.27 
4.06 
3.49 

i*t%*****, 

channel * 
0.049 " 

988.00 ' 
84.24 " 
84.24 : 

237.83 
87.81 * 

2.82 * 
0.96 : 

2483.1 
87.91 * 

0.55 * 
1.55 * 
8.12 * 
5.67 * 

i**,<******* 

Right OB *' * 
980.00 : 

warning: Div ided f l o w  computed for t h i s  cross-section. 
warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  current and previous cross sect ion 

This may i n d i c a t e  the  need f o r  add i t i ona l  cross sections. 

CROSS SECTION 

RIVER: 2S2WS17A (A171 
REACH: REACH 1 RS: 0.248 

INPUT 
Descr ipt ion:  
s t a t i o n   levat ti on ~ a t a  num= 36 

s t a  Elev s t a  Elev s t a  Elev Sta  Elev s t a  Elev 
I~I*,~**t?,*******~**,f***************~~*~***,<*,<***~**~*~****~~~~~**9r********~**9~*** 

Manning's n Values num= 3 
s t a  n Val s t a  n v a l  s t a  n Val 

* * * * * * * * * * * * * * * * * * * * * * * * *9<** * * * * * * * * * * * * * * * * * * * *  

9507.82 .044 9945.53 .04910045.88 .044 

Bank s ta :  Lef t  Right Lengths: Lef t  channel Right Coeff cont r .  Expan. 
9945.5310045.88 1310 1309 1310 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
* * * * * * * * * * * * * * * * * * * * * * * * * , < * * * * * * * * * * ? f f f * * * * * * * * * * ~ * * * * * * * * * * * * * ~ % * ~ * * * * * * * * * * * * * * * * * * * * * * * * * % ~ * *  

* 1051.92 * Element *  eft 0s : channel : Right OB * 
* v e l  Head ( t) 
* E.G. $ft) 

* 0.15 * w t .  n-val. * 0.044 0.049 
* w.s. Elev (ft) * 1051.77 * Reach Len. (ft) * 1310.00 * 1309.00 * 1310.00 * 
* c r i t  w.5. (ft) *  low Area (sq ft) * 91.77 * 149.75 * 
* E.G. slope (ft/ft) "0.005538 * Area (s ft) " 91.77 : 149.75 * * 
* Q To ta l  (cfs) * 750.00 * Flow (c?s) " 258.11 491.89 * * 
* TO wid th  f t )  * 162.36 * TOP wid th  (ft) * 77.38 * 84.98 * 
* vey Tota l  { f t /s )  

f 

* 3.11 v e l .  (ft/s) 2.81 * 3.28 * * 3.49 : $%. oepth (ft) 
* 

* 1.19 * 1.76 : * Max chl Dpth (ft) * 10078.0 * conv. (cfs) 
* 

* conv. Total  (cfs) " 3468.3 * 6609.7 
A 

* Length Wtd. (ft) * 1309.17 * Wetted Per. (ft) " 77.53 * 85.27 * 
* Min ch El (ft) * 1048.27 * shear ( lb/sq ft) * 0.41 * 0.61 * 
* Alpha * 1.02 9c stream power ( l b / f t  s) * 1.15 * 1.99 ' 
* Frc tn  Loss (ft * 9.09 * cum volume (acre-f t )  1.38 * 5.47 * A 

* c & E LOSS (ft * 0.00 * cum sA (acres) 1.16 * 3.71 * * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

warning: Divided flow computed f o r  t h i s  cross-section. 
warning: The energy loss  was greater than 1 .0  ft (0.3 m). between the current and previous cross sect ion.  
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Th is  may i n d i c a t e  t he  need f o r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 2S2WS17A (A17) 
REACH: REACH 1 

INPUT 
Descr ipt ion:  
s t a t i o n  E levat ion  Data 

s t a    lev s t a  
* I * * * * * * * * * * * * t * U * h * * * * i  

num= 40 
 lev s t a  

I*h**V**********~ 

1047.14 9303.14 
1046.83 9419.16 

1046 9556.16 
1044.99 9701.32 
1044.35 9809.17 

1041.1 9937.2 
1039.12 10014 
1043.5610161.98 

Elev s t a  
I*************** 

1047.11 9341.67 
1046.74 9454.95 

1045.7 9581.43 
1044.69 9707.96 
1044.18 9844.17 
1041.66 9959.49 
1039.3610061.65 
1043.5710206.01 

Elev s t a  ****************~ 
1047.03 9353.74 
1046.54 9493.91 

1045.5 9606.76 
1044.64 9744 
1044.07 9864.2 
1042.91 9995.21 
1043.5810110.15 
1043.5310212.14 

E lev  
k * * * * * * *  

1047.01 
1046.22 
1045.32 
1044.44 
1043.23 
1040.29 
1043.55 
1043.52 

Manning's n Values num= 3 
Sta n v a l  s t a  n Val s t a  n v a l  

* * *~ * * , , * t * t * *h * * * * * * * * * (Y* * t * * * * * * * * * * * * *~ :~<* * * * i< *  

9274.31 .044 9844.17 .04910061.65 .044 

sank s t a :  Lef t  R igh t  ~ e n g t h s :  Le f t  channel R igh t  c o e f f  Contr. Expan. 
9844.1710061.65 10 11 10 .1 .3 

- . - . - . - . , . - , 
* v e l  Head (ft) 
* w.5. Elev ft) 
* c r i t  w.s. 2ft) " E.G. Slope (ft/ft) 
* Q To ta l  (cfs) : TO w id th  (ft) 
* Ve? To ta l  ( f t / s )  " Max Chl Dpth (ft) 
* conv. To ta l  cfs) " Length Wtd. gft) ' Min ch E l  (ft) 
" Alpha 
* F rc tn  Loss (ft) 
* c & E Loss (ft) ...................... 

e #PF 1 
. * t * * * * * * * * * * * * * * * * ;~ * * * * * * ( r I : *Y * * * * * * * * *~~ , , , , * * * * * t t * * * * * * * * i * * * * * * * * *  

* F c ~ l e ~  f f t )  * 1.042.83 ' Element *  eft 0s f channel * ~ i g h t  00 ; 
0.19 * W t .  n-Val. 9, 0.049 : 

* 1042.64 * Reach  en. (ft) s * 
* l n A 7  nn * clow Area (sq ft) * 214.09 * * 

rea (s ft) Y * 214.09 * 
low (CTS) 

* 
* * 740.00 * 

.- 1.1;~th (ft) * 162.20 * Y 

I. ( f t /s)  " 3.46 * 
spth (ft) * * 1.32 : . \ i f s )  1* * 7800.1 d 

,**-A "er. (ft) * * 162.56 * * * 0.74 * * 
* 2.56 : * 

:re- f t )  * ?' i* 

wCLI_-" , 
shear C 
Stream Puwc8 I 

cum volume (a! 
cum SA Cgc--a= ****,<***/ 

Warning: Div ided f l o w  computed f o r  t h i s  cross-sect ion.  

............................................................................... 

SUMMARY OF MANNING'S N VALUES 

River :  2S2WS16A (A351 
................................................................. 

* Reach 
*aaa*aa**a*aa*na 

"REACH 1 
"REACH .1 
'REACH 1 
"REACH 1 
"REACH 1 
*REACH 1 
*REACH 1 
"REACH 1 
"REACH 1 
'REACH 1 
"REACH 1 
"REACH 2 
'REACH 2 
"REACH 2 
"REACH 2 
'REACH 2 
*REACH 2 
"REACH 3 
'REACH 3 
"REACH 3 

* River  s ta .  * n l  * 
................................ 
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* * * l l * ~ * * * * * * * * * f * ~ * , e * I 1 * * * * * * * * ~ ~ ~ * * * * ~ C ? C ~ * * * ~ ~ ~ * * * ~ * ~ ~ * * * * * ~ * * * * *  

!Z~:i~~~?~$!,6$~5~~~~****~~+**~*~**,,~**~**,~**+**,~**~**+***~**** a *. 
Reach * R i v e r s t a .  * n l  " n2 * n3 * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

'REACH 1 * 2.077 * .044' .049$: .044* 
"REACH 1 " 1.815 * .044* . 0 4 P  ,044" 
'REACH 1 * 1.550 + ,044' .049" ,044' 
"REACH 1 * 1.308 * ,044" .049* .044* 
*REACH 1 * 1.047 .044" ,049" .044* 
'REACH 1 * 0.781 * .044* ,049" .044* 
"REACH 1 0.524 * ,044" ,049" ,044" 
"REACH 1 * 0.268 * .044* .049* .044* 

* 0.053 .044* ,049' .044* 
: !~~~*~**~~********h**~~**l i********:~hhh**~*** ,~*********~*******~*  

**** ,<***f* , ,*******+*~, I****f** ,?*I I I*****~*******~~****~******~*~***~<**~*****~*****  

SUMMARY OF REACH LENGTHS 

R i v e r :  2S2WS16A ( A X )  
***t********t******ii**1-.v.**********<-****************~************ 
* Reach * ~ i v e r  s t a .  * L e f t  " channel * R i a h t  , *  
, < * * * * * * , O * * t * * * * * * ~ * i i * * * t * * l i * * ~ * * * r * ~ ~ * * * f * * * * * * * * *  ***4* 

"REACH 1 4.711 * 1400' 1504" 1450* 
*REACH 1 * 4.426 * 1200* 1225* 1200" 
*REACH 1 * 4.194 * 1265* 1268" 12301 
*REACH 1 " 3.954 1275* 1297" 1275" 
*REACH 1 * 3.708 * 1300" 1321* 1295' 
'REACH 1 * 3.458 1325* 1367" 1320* 
"REACH 1 3.199 125W" 1280" 1230" 
*REACH 1 " 2.957 * 1310' 1353" 1335' 
"REACH 1 " 2.701 * 1625" 1708" 1660' 
*REACH 1 * 2.377 * 1115* 1162" 1130* 
'REACH 1 * 2.157 * d * t 

"REACH 2 " 1.888 * 1285" 1348* 1330* 
"REACH 2 * 1.632 1345- 1413* 1355* 
'REACH 2 * 1.364 * 1290' 1325" 1280* 
"REACH 2 * 1.114 * 1305" 1347" 1300* 
*REACH 2 * 0.859 * 1375' 1427" 1395' 
"REACH 2 * 0.588 * * * 2 

:REACH 3 * 0.351 * 700* 728* 750' 
.'REACH 3 * 0.213 A 11001 1127* l l o O 1  

* 0.000 460' 511* 460- :~~~~*~f******f*****f f****~:****** ,*1*1*************f f***J-*****C****  

R i v e r :  2S2WS16B ( ~ 1 5 )  
******Y************, ,********************************************* 

* Reach * R i v e r  s t a .  * L e f t  " channel * R i g h t  * 
................................................................. 

'REACH 1 * 2.077 
'REACH 1 * 1.815 
'REACH 1 * 1.550 
'REACH 1 * 1.308 
"REACH 1 * 1.047 
'REACH 1 * 0.781 
"REACH 1 * 0.524 
"REACH 1 * 0.268 
'REACH 1 * 0.053 ............................... 

R i v e r :  2S2WS17A (A17) 
*t***************************v***********************************  
* Reach " R i v e r  s t a .  * L e f t  " channel * R i g h t  * 
******************************i(f**************,:*,?***********%**** 

Page 29 



2 ~ 2 W s 1 6 ~ 3 5 . r e p  
"REACH 1 " 1 . 4 7 3  1360' 1350" 1 3 4 0 *  
"REACH 1 * 1 . 2 1 7  * 1490' 1510" 1480"  
'REACH 1 * 0 . 9 3 1  1 1250" 1306*  1280U 
"REACH 1 * 0.684 * 1310' 1414*  1 2 9 5 *  
*REACH 1 * 0.435 t 970" 988" 980' 
"REACH 1 * 0.248 1310*  1 3 0 9 *  * 1310' 
"REACH 1 * 0.000 9, 10" 11" 10' 
*t**********.***,,*******tt*t**h*tt************************* 

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
R i v e r :  2sZWs16A (A351 

***************hh****,,~****l*t****s*t**t***v<*********** 

+ R i v e r  S t a .  * C o n t r .  * Expan.  * 
:*****~:~:~*****tt***II****,c**htt***tt*~<*******?r***** 

'REACH 1 * 4 . 7 1 1  * . l* . 3" 
*REACH 1 * 4.426  * .1' .3* 
*REACH 1 * 4 . 1 9 4  * . I* .3*  
*REACH 1 * 3.954  * .1* .3*  
"REACH 1 " 3.708  * .1* .3* 
*REACH 1 3.458 * . 1" .3* 
*REACH 1 * 3.199 * .I* .3* 
"REACH 1 * 2.957 * .1* .3' 
:REACH 1 * 2 . 7 0 1  * . l* .3* 
"REACH 1 * 2 .377  * .Ir .3* 
"REACH 1 * 2 .157  $' .l' .3" 
'REACH 2 * 1 .888  * .I" .3* 
"REACH 2 * 1 . 6 3 2  " .I* .3* 
*REACH 2 * 1 . 3 6 4  " . l* .3* 
"REACH 2 * 1 . 1 1 4  * .1* .3* 
*REACH 2 * 0 . 8 5 9  * .l* .3* 
*REACH 2 * 0 .588  * .1* .3' 
'REACH 3 * 0 . 3 5 1  * .I" .3* 
"REACH 3 * 0 .213  * .1" .3*  * 0 . 0 0 0  * .Ih . 3 *  
:!:$E2h!**h***,,****Y*t****V********h*************** 

R i v e r :  ZSZws16B (A151 

............................................................ 

e Reach * ~ i v e r  s t a .  * c o n t r .  * Expan.  * 
.......................................................... 

"REACH 1 * 2 .077  * . l* .3* 
"REACH 1 * 1 . 8 1 5  " .I* .3* 
"REACH 1 * 1 . 5 5 0  " . 1' .3* 
"REACH 1 * 1.308  " .1" .3* 
"REACH 1 * 1 . 0 4 7  " . 1" .3* 
"REACH 1 " 0 . 7 8 1  " .I' .3* 
"REACH 1 * 0 . 5 2 4  .1* .3*  
'REACH 1 * 0.268  " .1* . 3 *  

* 0 . 0 5 3  * .l* .3* :~ES~*:****,,***Yt(I*****,<*ii* *,,,< ......................... 
R i v e r :  2s2ws17A ( ~ 1 7 )  

****h************ t********<<****+*** ,~*******9<****  

* Reach * R i v e r  s t a .  * c o n t r .  * Expan.  * 
**t*******,,***************I**,,***t******<<***********<*** 

*REACH 1 * 1 . 4 7 3  * .l* .3* 
*REACH 1 * 1 . 2 1 7  * . l* .3* 
*REACH 1 * 0 . 9 3 1  " .1* .3* 
*REACH 1 * 0 . 6 8 4  " . l* .3* 
"REACH 1 * 0.435  " . l* .3* 
"REACH 1 * 0.248  * .I* .3* 
'REACH 1 * 0 . 0 0 0  * .1* .3* 
****i l* , ,* l*ft***********************h***i i******~~******** 
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MODEL: 2S2WS26 (A411 
REACH: 2S2WS26 (A41) 



HEC-RAS Version 3.1 November 2002 
u.s. Army corp  o f  Engineers 

~ y d r o l o g i c  ~ n g i n e e r i n g  center  
609 second s t r e e t ,  s u i t e  D 

Davis, c a l  i f o r m a  95616-4687 
(916) 756-1104 

PROIECT DATA 
P r o j e c t  T i t l e :  2S2WS26 (A411 
P r o j e c t  F i l e  : 2s2ws26441.prj  
Run Date and ~ i m e :  12/14/2004 4:09:06 PM 

P r o j e c t  i n  Eng l ish  u n i t s  

P r o j e c t  Descr ip t ion :  
waterman wash FDS 
Prepared by: 
Engineer ing and Envi ronmental Consultants, 
I n c .  
3003 N. Centra l  Avenue, S u i t e  600 
Phoemx, Ar izona 85012 
Phone: 
602-248-7702 FAX: 602-248-7851 
For: 
~ l o o d  c o n t r o l  ~ i s t r i c t  o f  ~ a r i c o p a  
county 

a waterman wash - con t rac t  # 2002C024 
~ o p o g r a p h i c  Mapping Source: 

- 
Stewart  ~ e o t e c h n o l o  y Dec. 2000 
l o '  contour I n te r va?  
Discharge in fo rmat ion  
obtained from hydrology r e p o r t  
s tudy L i m i t s :  
waterman wash 
F i n a l  Model Run 
Date: l u l y  2004 
Model : 2s2ws26 (A411 
Reaches : 2s2ws26 (A41) 

PLAN DATA 

Plan T i t l e :  2s2wS26 (A411 
Plan F i l e  : q:\303002 Waterman Wash\HEC-RAS\Completed Models\Pr intable version\2s2ws26 
(A41)\2S2WS26441.p01 

Geometry T i t l e :  2S2WS26 (A411 
Geometry F i l e  : q:\303002 waterman Wash\HEC-RAS\Completed Models\Pr intable version\2SZWS26 

(A41)\252WS26441.g01 

s low T i t l e  : 2S2WS26 (A411 
 low F i l e  : q:\303002 waterman Wash\HEC-RAS\Completed Models\Pr intable Version\2S2WS26 

(A41)\2SZWS26441.f01 

Plan Summary In fo rmat ion :  
Number of: cross sec t ions  = 10 M u l i t p l e  openings = 0 

Cu lver ts  = 0 I n l i n e  s t ruc tu res  = 0 
Bridges = 0 ~ a t e r a l  s t r uc tu res  = 0 

computational ~ n f o r m a t i o n  
water. surface c a l c u l a t i o n  to le rance = 0.01 
c r i t i c a l  de t h  c a l ~ u l a t o n , t o l e r a n c e  = 0.01 
~ax imum num&er o f  ~ n t e r a t 7 o n s  = 20 
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2 5 2 ~ ~ 2 6 4 4 1 .  rep 
Maximum difference to le rance = 0.3 
m low to le rance fac tor  = 0.001 

Computation op t ions  
c r i t i c a l  depth computed o n l y  where necessary 
Conveyance Calculation Method: A t  breaks i n  n values o n l y  
F r i c t i o n , s l o  e Method: L; 

Average Conve ance 
computatlona Flow Regime: subcr l  t i c a l  FYOW 

Encroachment Data 
Equal conveyance = True 
L e f t  Of fset  - - 0 
R igh t  o f f s e t  = 0 

R iver  = 252WS26 (A41) Reach = REACH 1 
RS p r o f i l e  ~ e t h o d  Value1 Value2 
2.531 PF 2 1 9981 10060 
2.274 P F 2  1 9975 10025 
2.020 P F Z  1 9975 10025 
1.771 PF 2 1 9980 10075 
1.513 PF 2 1 9975 10025 
1.250 PF 2 1 9960 10040 
0.988 PF 2 1 9975 10025 
0.640 PF 2 1 9975 10050 
0.330 PF 2 1 9800 10070 
0.000 P F 2  1 9540 10100 

***,,h****,,*************t***,,*t~,~***,~***,,,t~*,,*~#,~***,~*****~~*~~~~~'**~~~*~~****~~*****~~** 

FLOW DATA 

Flow T i t l e :  252WS26 (A411 
 low F i  1 e : \303002 Waterman wa5h\H~C-FLAs\Compl eted ~ o d e l  s \p r i  n tab l  e version\252ws26 
(A41)\2S~W52%>41.f01 

  low Data (cfs) 
**,,********,~l*t,'Yfht***,'*********,<*h**~,***~'**ir**~**~<******~~*~~ 

Reach R5 * River  
* PF 1 ' 

* 252WS26 (A411 REACH 1 2.531 * 200 * 
* 2S2W526 (A41) REACH 1 2.274 * 260 * 
* 252WS26 (A41) REACH 1 2.020 ; 310 " 
* 2S2WS26 (A41) REACH 1 1.771 350 " 
* 2S2WS26 (A41) REACH 1 1.513 " 390 * + 2S2W5.26 (A41) REACH 1 1.250 * 430 " 
* 252WS26 (A41 REACH 1 0.988 * 490 
* 2S2WS26 ( ~ 4 1 3  REACH 1 0.640 * 1210 
* 2S2W526 (A41 REACH 1 0.330 " 1120 * 
* 252WS26 (A413 REACH 1 0,000 * 1020 * ***,,****l***f*h*****9<****************************** 

........................................................................................................... 
* R iver  Reach p r o f i l e  Upstream Downstream, /: * 
*V**********,'********t***t****t******t*******************,,**************+<**************************" 

REACH 1 PF 1 Normal 5 = 0.0067 Normal 5 = 0.0067 " 
:,5:5Y:5$,$$~~!..tt**.*******~U**U*********~~******~****~***~***3~***~~**~***************************,~** 

................................................................................ 

GEOMETRY DATA 

Geometry T i t l e :  252WS26 (A411 
Geometry F i l e  : q:\303002 Waterman wash\~~c-RAs\Completed Models\Printable version\Zs2WS26 
(~41) \2~2ws26441.g01 

CROSS SECTION 

RIVER: 2~2WS26 (A411 
REACH: REACH 1 RS: 2.531 
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Manning's n Values num= 3 
Sta  n Val Sta n Val Sta n Val 

*****************************irir*******ii********* 

sank sta:  L e f t  R ight  Lengths: L e f t  channel Ri  h t  coe f f  Contr. Expan. 
9946.1710078.56 1255 1358 1945 .1 .3 

* E.G. Elev (ft) 
* Vel Head (ft) 
* w.5. Elev (ft) 
* c r i t  W.S. (ft) 
* E.G. Slope (ft/ft) 
* Q To ta l  (cfs) 
* TO Width (ft) 
* veY Tota l  (ft /s) 
* Max c h l  opth (ft) 
* conv. Tota l  (cfs) : Length wtd. (ft) 

Min ch ~l (ft) 
* Alpha 
* F rc tn  LOSS (ft) 
* C & E LOSS (ft) 
*~Cl**l***s*C******?r~ 

* Element 
* w t .  n-val . 
" Reach Len. (ft) 
*   low Area (sq ft) 
* Area (s ft) 

Flow (C?S) 
* Top Width (ft) 

: Avj.. v e l  . (ft/s) 
HY r Depth (ft) 

* conv. (cfs) 
* wetted Per. (ft) 
* shear ( lb/sq ft) 
* stream Power ( l b / f t  s) 
* cum volume (acre-f t )  
* cum SA (acres) 

X** * * * * *C* * * * * * i * * * * * * * * *  

* L e f t  0s channel : Right 0s : 
0.043 

* 1255.00 * 1358.00 " 1245.00 * * * 58.25 * 
& 

A 

* 58.25 2 
& 

* 
* 200.00 * 

* 
* 75.57 * * 

* 
* ? A ?  * * 

warning: Divided f l o w  computed for t h i s  cross-section. 
warning: The conveyance r a t i o  (upstream conveyance div ided by downstream conveyance) i s  l ess  than 

0.7 o r  greater than 1.4. This may ind ica te  the need f o r  add i t iona l  cross sections. 
warning: The energy loss  was greater than 1 .0  ft (0.3 m). between the cur rent  and previous cross section. 

This may ind ica te  the  need for add i t i ona l  cross sections. 

CROSS SECTION 

~ a n n i n g ' s  n values num= 3 
Sta n v a l  Sta n Val Sta n Val 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9733.59 .042 9921.86 .04310093.87 .042 

sank Sta: Left Right Lengths: Left  channel Right c o e f f  cont r .  Expan 
9921.8610093.87 1330 1342 1300 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  #PF 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* E.G. EleV (ft) " 1149.73 * Element * L e f t  OB * channel * Right 0s " 
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2 ~ 2 ~ ~ 2 6 4 4 1 . r e p  * * 0.043 * * ve l  Head (ft) + 0.10 * w t . n - v a l .  
* 

* W.S. E lev (ft) * 1149.62 * Reach  en. (ft) * 1330.00 * 1342.00 1300.00 : 
* c r i t  w.s. (ft) * 1149.15 *  low Area (sq ft) * * 100.82 
* E.G. slope (ft/ft) *0.005767 * Area (s ft) * * 100.82 * ii 

* 260.00 * Flow (c%) * * 260.00 * * Q Tota l  (cfs) 
* 

* * 103.44 * * TO width (ft) * 103.44 * TOP width (ft) 
* 

* ve'i To ta l  (f t /s) * 2.58 * A V ~ .  .vel .  ( f t /s  * 2.58 * 
* 1.70 * Hy r Depth (ftj i * 

" 0.97 * * Max c h l  ~ p t h  (ft) 
* 

* 3423.7 : * conv. ~ o t a l  (cfs) * 3423.7 * conv. (cfs) 
* 

* 1342.00 * wetted Per. (ft) f( * 103.50 * Length wtd. (ft) 
* 

* 1147.92 * Shear ( lb/sq ft) * * 0.35 * * Min ch ~l (ft) 
* 

* 1.00 * Stream Power ( l b / f t  s) : * 0.90 * * Alpha 
* 

* Frc tn  LOSS ft * 10.95 * cum volume (acre-ft) 12.64 ' 42.54 * 5.32 : 
* c & E LOSS tftj * 0.02 * cum SA (acres) * 25.79 ' 33.56 * 10.15 
............................................................................................... 

warning: The energy l oss  was greater  than 1.0 ft (0.3 m). between the  cur rent  and previous cross sect ion.  

This may i n d i c a t e  the  need for  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 2S2WS26 (A41) 
REACH: REACH 1 RS: 2.020 

INPUT 
Descr ipt ion:  
s t a t i o n   levat ti on Data num= 42 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9551.09 1142.91 9559.42 1142.96 9565.74 1142.99 9595.42 1143.11 9626.16 1143.17 
9631.41 1143.18 9639.15 1143.19 9667.41 1143.17 9686.58 1143.19 9703.41 1143.16 
9728.22 1143 .1  9747.01 1143.02 9775.41 1142.77 9807.43 1142.48 9811.41 1142.44 
9817.28 1142.36 9847.41 1141.95 9867.85 1141.73 9883.4 1141.54 9906.34 1141.26 

9919.4 1141.1 9928.27 1141  9971.64 1138.07 9974.55 1137.9 9977.82 1137.7 
9983.8 1137.27 9991.61 1136.67 10000 1136.02 10001.2 1135.9210002.59 1136.09 

10012.59 1137.2610046.71 1140.2410064.59 1140.2910096.12 1140.5610101.27 1140.59 
10104.19 1140.6210137.95 1140.9310161.67 1141.1410174.63 1141.2210197.49 1141.32 
10211.31 1141.3810219.15 1141.41 

Manning's n values numr 3 
Sta n Val s t a  n Val s t a  n Val 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9551.09 ,042 9928.27 .04310046.71 ,042 

sank s ta :  Lef t  Right  Lengths: Le f t  channel Right  Coeff cont r .  Expan. 
9928.2710046.71 1270 1313 1245 .1 .3 

warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 
0.7 o r  greater  than 1.4. This may i nd i ca te  the  need for  add i t i ona l  cross secfions. 

warning: The energy l oss  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and prevlous cross sect ion.  

This may i n d i c a t e  t he  need f o r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 252WS26 (A41) 
REACH: REACH 1 RS: 1 .771  
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2S2W526441. rep 

Manning's n Values num= 3 
s t a  n v a l  Sta  n v a l  s t a  n va l  

* * * * * * * * * * Y Y * * * * * * * * * * * * * * * * * * * t * * * * * * * * * * ~ ~ ~ * , , *  

9620.62 ,042 9940.1 .04310127.76 .042 

sank s ta :  L e f t  Right Lengths: L e f t  channel Right coe f f  con t r .  Expan. 
9940.110127.76 1325 1367 1325 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
I ~ * * * t * * , c * * * ~ * * h * * t l i * ~ * ~ ? * ~ * * * * * * * f i . h h h * * * * * ~ r * * * ~ * * * ~ * * , < * * * * ~ ~ * ~ , < * * * * ~ c * * * ~ ~ ~ * * * * * * * * * * * * * ~ ~ * ~ * * * , < , <  

f E.G. Elev (ft) : 1130.07 * Element * L e f t  0s channel * Right 0s * 
" v e l  Head (ft) 0.10 * W t .  n-val. 0.043 * * 
* W.S. Elev (ft) * 1129.97 * Reach Len. (ft) * 1325.00 * 1367.00 " 1325.00 * 
" c r i t  w.5. (ft) * 1129.07 *  low Area (sq ft) * 139.70 * > 

" E . ~ . s l o p e ( f t / f t )  '0.004451 " ~ r e a ( s  ft) & * 139.70 ' * 
* 4 Tota l  (cfs) * 350.00 +: Flow ( c ? ~ )  * * 350.00 * * 
* TO width (ft) * 122.94 * TOP wid th  (ft) * * 122.94 * 
* ve? Tota l  ( f t /s )  

* 
* 2.51 * Avg. Vel . (ft/s) * * 2 .51  2 * 

* Max ~ h l  ~ p t h  (ft) * 3.38 * ~ y d r .  Depth (ft) 1 * 1.14 
* conv. Total  ( c f s j  * 5246.3 * conv. (cfs) 2 * 5246.3 * * 
* Length wtd. (ft) * 1367.00 * wetted Per. (ft) * * 123.32 * * 
* Min ch ~l (ft) : 1126.59 * shear ( lb/sq ft) A * 0.31 ' * 
* Alpha 1.00 * stream power ( l b / f t  s) 2 * 0.79 * * 
* F rc tn  Loss ft) * 10.27 Cum Volume (acre-f t )  12.64 * 36.63 * 5.32 : 
* c & E Loss lft) * 0.03 * cum SA (acres) * 25.79 * 28.25 * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

warning: Div ided flow computed for t h i s  cross-section. 
Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 

0.7 o r  greater than 1.4.   hi^ may ind ica te  the  need f o r  add i t iona l  cross sections. 
Warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  current and previous cross sect ion.  

This may ind ica te  the need f o r  add i t i ona l  cross sections. 

CROSS SECTION 

RIVER: 2S2WS26 (A41) 
REACH: REACH 1 RS: 1.513 

INPUT 
Descr ipt ion:  
S ta t i on  Elevat ion Data 

s t a  Elev Sta .......................... 
num= 37 

Elev s ta  
kt************,<* 

1123.52 9704.51 
1123.09 9800.18 
1122.04 9881.47 

1121.1 9956.59 
1119.87 10000 
1120.9710093.82 
1121.4810170.95 
1121.84 

Elev s t a  *,<************** 
1123.5 9726.02 

1122.84 9810.68 
1121.97 9887.98 
1120.74 9957.22 
1117.0510001.64 
1120.9810096.79 
1121.5110199.99 

Elev s t a  
*******I******** 

1123.39 9739.9 
1122.76 9820.28 
1121.89 9916.86 
1120.69 9958.72 
1116.9110013.74 

112110129.21 
1121.6910226.51 

Manning's n values num= 3 
s t a  n v a l  Sta  n v a l  s t a  n va l  

* * * ~ * * * * * t * * * * * * * * * * * ~ ~ ~ * * * Y * * * * f * ~ * - * * * * * * * * * * * *  

9671.56 .042 9948.48 .04310058.43 ,042 

sank sta:  L e f t  Right Lengths: Left  channel Ri h t  coeff  cont r .  Expan. 
9948.4810058.43 1340 1384 1230 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
-t************l~*~*II*ii**~*.~*i**ii******iii~*~~**,<**9~*****~*~~~*~********~~<~~*~~***,<,<*,<**~,**%.,;***~ 
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2s2ws26441.rep * 
* 1119.77 * ~ l e m e n t  I  eft os : channel : Right  06 : 

0.043 
* 1340.00 : 1384.00 ,r 1330.00 : 

82.13 * 
u * 82.13 * * 

* 390.00 * * 
* * 65.57 : * 

* 4.75 * 
* 1.25 2 * 
* 3291.5 * 
* 65.77 * * 
9 1.09 * * 

* 

warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 
0.7 o r  g rea ter  than 1.4. Th is  may i n d i c a t e  t he  need fo r  a d d i t i o n a l  cross sect ions.  

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and prevlous cross Section. 

This may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sec t ions .  

CROSS SECTION 

RIVER: 2 ~ 2 ~ ~ 2 6  (A411 
REACH: REACH 1 Rs: 1.250 

Manning's n values num= 3 
s t a  n Val s t a  n v a l  s t a  n Val 

****,,**.****l*****U********~-*~****,<*ii******~~~** 

9708.55 ,042 9933.82 ,043 10118.3 ,042 

sank Sta: Le f t  R i  h t  Lengths: Le f t  channel ~i h t  c o e f f  con t r .  Expan. 
9933.82 10118.3 1330 1383 1320 .1 .3 

$f$::*:$:::~~*:::g~:**:::~~:*fg:*:*********,<********,,+,**********,?**************9~************** 

* 1111.85 * dement *  eft 0s ; channel : R i  h t  06 * 
* 0.07 : W t .  n-Val. * 0.042 0.043 8 . 0 4 2 '  

* W.S. E lev ft) * 1111.79 Reach Len. (ft) * 1330.00 * 1383.00 * 1320.00 " 
* c r i t  W.S. {ft) *. * Flow Area (sq ft) * 10.54 * 202.96 * 1.73 * 

*0.003194 * Area s ft) * 10.54 * 202.96 * 1.73 * * E ' G '  (ft/ft) 
9c 430.00 * Flow tcjs) * Q T o t a l  (cfs) * 6.95 * 422.39 * 0.66 * 

* TO Width (ft) * 260.82 * TOP w id th  * 55.64 : 184.48 : 20.70 : 
* ve? To ta l  ( f t / s )  * 2.00 * ~ v j . , v e l .  * 0.66 2.08 0.38 
* Max c h l  ~ p t h  (ft) * 1.96 * ~y r ~ e p t h  (ft * 0.19 * 1.10 0.08 

* 7608.1 * c o w .  (cfs) * 123.0 : 7473.5 11.7 * conv. To ta l  (cfs) * Length wtd. (ft) * 1382.55 * wetted Per. (ft * 55.64 184.52 ' 20.70 * 
* Min ch EI (ft) * 1109.83 * Shear ( lb/sq ft i * 0.04 * 0.22 * 0.02 * 
* ~ l p h a  * 1.07 * stream power (1 /ft s) : 0.02 : 0.46 : 0.01  * 
* FrCtn LOSS (ft) * 10.62 * Cum volume (acre-ft) 12.48 28.62 5.29 * 

* 0.04 * cum SA (acres) * 24.94 * 21.32 * 9.83 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 
0.7 o r  g rea ter  than 1.4. Th is  may i n d i c a t e  t he  need fo r  a d d i t i o n a l  cross sect ions.  

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and prevlous cross sec t ion .  
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2s2wS26441.rep , 

This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 2521526 (A411 
REACH: REACH 1 RS: 0.988 

INPUT 
Descr ipt ion:  
S ta t i on   levat ti on Data num= 27 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
................................................................................ 

9909.7 1102.63 9913.39 1102.37 9925.28 1101.49 9936.74 1100.93 9939.63 1100.86 
9954.74 1100.41 9957.33 1100.34 9976.84 1099.67 9992.3 1099.16 10000 1099 
10002.6 1098.9410019.07 1099.6110028.81 1100.2110044.99 1100.8410063.45 1100.93 

10080.36 1101.0410096.11 1101.1210115.74 1101.2310136.83 1101.3310151.12 1101.4 
10164.43 1101.45 10186.5 1101.5610210.21 1101.6810221.88 1101.7410232.74 1101.79 
10257.25 1101.910283.58 1102.02 

Manning's n  Values num= 3 
s t a  n  Val s t a  n  Val s t a  n  Val 

* * * * * * * * * * * * * * * * * ~ * * * * * * * * * * * * V V V * * * * * * * * * ~ ~ * * * * *  

9909.7 ,042 9913.39 .04310044.99 .042 

sank sta:  Lef t  ~ i g h t  Lengths: Left  channel Right coeff Contr. Expan. 
9913.3910044.99 1760 1838 1810 .1 .3 

:!$::*:5:zi:~*$!I::z**!::Ei:*$!5*:*************************,<,c*9<**%**************************** 
* E.G. Elev (ft) * 1101.19 * Element * L e f t  0s * channel * Right 0s : 
* v e l  Head (ft) * 0.47 " W t .  n-Val. * 0.043 * 
* W.S. Elev (ft) * 1100.72 ' Reach Len. (ft) * 1760.00 * 1838.00 * 1810.00 * 
* c r i t  w.s. (ft) * 1100.72 *  low Area (sq ft) A * 89.05 * 
" E.G. slope (ft/ft) '*0.028721 '' Area (s ft) * '* 89.05 * 
* Q To ta l  (cfs) * 490.00 ' Flow (c?s) & * 490.00 * 
* TO Width (ft) 97.71 " TOP width (ft) * * 97.71 " 2 

* vey Total  ( f t / s )  " 5.50 ' Avg. ve l .  ( f t /s )  * " 5.50 " * 
" Max c h l  opth (ft) * 1.78 * Hydr. Depth (ft) A 

A * 0.91 1 
* 2891.3 * Conv. (cfs) * 2891.3 * conv. Tota l  (cfs) 

A 

* Length wtd. (ft) * 1836.56 * Wetted Per. (ft) * 97.78 * * 
* ~ l n  ch ~l (ft) * 1098.94 * shear ( lb/sq ft) * * 1.63 * f 

* 1.00 * Stream Power (I b/ f t  s) : 8.99 : * Alpha 
A 

* F rc tn  LOSS (ft) * 9.49 * Cum Volume (acre-f t )  12.32 * 23.99 5.26 ' 
" C & E Loss (ft) * 0.10 ' cum SA (acres) " 24.09 ' 16.84 * 9.52 * 
.................................................................................................... 

Warning: The energy equation could not  be balanced w i t h i n  the spec i f ied number o f  i t e r a t i o n s .  The 
program used c r i t l c a l  depth for  the  water surface and continued on w i t h  the ~ a l c u l a t i o n s .  

warning: The conveyance r a t i o  (upstream conveyance div lded by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

Warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross section. 

This may ind ica te  the need f o r  add i t i ona l  cross sections. 
warning: During the standard step i t e r a t i o n s ,  when the assumed wafer surface was,set equal t o  c r i t i c a l  

depth, the ca lcu la ted water surface came back below c r i t i c a l  depth. This ind icates t h a t  the re  
i s  

not a  v a l i d  s u b c r i t i c a l  answer. The program defaul ted t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: 2S2WS26 (A41) 
REACH: REACH 1 RS: 0.640 

INPUT 
Descr ipt ion:  Cross sect ion a t  Riggs Road. 
s t a t i o n  Elevat ion Data num= 36 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
................................................................................. 

9933.92 1088.79 9968.42 1088.33 9982.66 1087.44 9986 1086.8 10000 1084.1 
10010.53 1082.4410018.28 1083.7210037.21 1085.4210039.97 1085.4410049.98 1085.48 
10060.28 1085.4910061.63 1085.51 10080.1 1086.7610088.12 1087.2610143.86 1087.6 
10153.97 1087.5610159.01 1087.5610174.03 1087.54 10198.5 1087.5110206.71 1087.52 

10238 1087.6110259.44 1087.6910277.49 1087.7810312.18 1087.9510316.99 1087.97 
10331.35 1088.0210356.49 1088.110364.91 1088.1210395.98 1088.1810417.65 1088.2 
10435.48 1088.2310470.38 1088.2610474.97 1088.2710488.68 1088.310514.47 1088.37 . 10523.11 1088.39 
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Manning's n values num= 3 
s t a  n v a l  s t a  n V a l  s t a  n Val 

****C**t**ht***********t*******************,?**** 

9933.92 .042 9968.42 .04310143.86 ,042 

Bank Sta: Le f t  R igh t  Lengths: Le f t  channel Ri h t  c o e f f  Contr. Expan. 
9968.4210143.86 1540 1638 1g05 .1 .3 

warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 
0.7 o r  g rea ter  than 1.4. This  may i n d i c a t e  t he  need f o r  add i t i ona l  cross secfions. 

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cur ren t  and prevlous cross sect ion.  

This may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sec t ions  

CROSS SECTION 

RIVER: 252WS26 (A411 
REACH: REACH 1 RS: 0.330 

INPUT 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val .................................................. 

Bank Sta: Lef t  R igh t  Lengths:   eft channel ~ i g h t  c o e f f  Contr. Expan. 
9930.18 10075.2 1715 1743 1725 .1 .3 

:5:::*2::1::!*?!:::1*> 
* E.G. Elev (ft) 
* v e l  Head (ft) 
* W.S. Elev (ft 
* c r i t  w.5. (ftj 
* E.G. Slope (ft/ft) 
* Q To ta l  (cfs) 
* TO wid th  (ft) 
* vel; To ta l  ( f t / s )  
* Max c h l  op th  (ft) 
* conv. To ta l  cfs) 
* Length wtd. f ft) 
* Min ch E l  (ft) 

p r o f i l e  #PF I ;************ 
~ l e m e n t  
w t  . n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow l C 7 5 )  
TOP Width ft) "8. , ve l .  f f t ~ s )  
~y r Depth (ft) 
conv. (cfs) 
wetted per. (ft) 
shear (1 b/sq ft) 

......................... 

* Lef t  OB : channel : 
* 0.042 0.043 
* 1715.00 * 1743.00 : 
* 236.75 ' 168.74 
* 236.75 * 168.74 * 
* 505.81 * 614.19 " 
* 461.86 ' 142.80 * 
* 2.14 * 3.64 * 
* 0.51 " 1.18 : 
* 5364.4 * 6513.8 
* 461.90 * 142.91 * 
* 0.28 * 0.66 * 

P l . a * * * * * * * *  

Right  OB : 
1725.00 : 

* 
* 
* 
,c 
* 
* 
* 
* 
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252WS26441.re 
* 1.22 * stream power ( l b / f t  s? : 0.61 : 2.39 : * 

* Alpha 
* Frctn Loss (ft 3 * 13.36 ' cum volume (acre-ft) 8.13 5.02 2.07 * 
* C & E Loss (ft 0.00 * cum sA (acres) * 15.92 * 5.24 * 1.02 * 
****** , f****t****************************%*********************%*9~9<**** , t************************  

Warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross section. 

This may ind ica te  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 252WS26 (A41) 
REACH: REACH 1 RS: 0.000 

Elev s t a  
***t************3 

Elev s t a  Elev 
I*********%************* 

1072.27 9043.71 1072.23 
1071.58 9140.51 1070.86 
1071.21 9189.52 1071.64 
1071.74 9243.12 1071.23 
1068.92 9325.6 1068.61 
1067.39 9412.11 1067.15 
1066.49 9489.78 1066.4 
1066.16 9562.54 1066.15 
1066.46 9586.9 1066.46 
1066.48 9610.1 1066.25 
1066.25 9610.83 1066.25 
1065.73 9649.42 1065.51 
1065.77 9665.61 1065.78 
1066.01 9681.26 1066.02 
1066.01 9706.76 1066.03 
1065.73 9737.18 1065.77 
1065.67 9764.16 1065.66 
1065.63 9811.35 1065.52 
1065.95 9846.76 1070.37 
1066.34 9894.43 1070.59 
1066.23 9953.33 1066.23 
1065.86 9973.75 1065.7 
1064.98 9979.97 1064.88 
1065.21 10000 1065.34 
1066.7710015.28 1067.12 
1066.3610026.13 1066.02 

106510036.44 1063.59 
1067.4910048.78 1067.49 
1068.88 10089 1068.93 
1068.9610093.09 1068.96 
1068.1910169.54 1068.46 
1068.7510199.13 1068.99 
1062.4510225.07 1063.48 
1064.8 10241.6 1064.8 
1066.0910263.37 1067.19 
1068.6610277.55 1068.68 
1069.4810342.43 1069.51 
1069.8510421.35 1069.98 

Manning's n values num= 3 
s t a  n v a l  s t a  n va l  s t a  n va l  

................................................ 

9018.61 ,042 9894.43 .04310087.71 .042 

Bank Sta: Lef t  Right Lengths: L e f t  channel Right Coeff Contr. Expan. 
9894.4310087.71 5 6 5 .1 .3 

CROSS r***Ytb*i********b**ii*,I*2****IU*b**+V*h****+***%****************%****************************** SECTION OUTPUT p r o f i l e  #PF 1 

* E.G. Elev (ft) * 1066.66 * ~ l e m e n t  * Lef t  OB : channel * Ri h t  OB : 
* Vel Head (ft) * 0.19 * W t .  n-Val. * 0.042 , 0.043 : 8.042 
* W.S. Elev (ft 3 1066.47 " Reach Len. (ft) 

* 
* c r i t  w.s. (ft * 1066.29 *  low Area (sq ft) * 176.30 " 82.20 * 104.46 * 
* E.G. slope (ft/ft) *0.006705 * Area (s ft) * 176.30 * 82.20 9: 104.46 * 
* Q Tota l  (cfs) * 1020.00 * Flow (c?s) * 361.51 * 180.70 : 477.79 * 
f TO width (ft) * 517.62 * TOP wid th  (ft) * 347.01 : 119.02 51.58 ' 

ve? Total  ( f t /s)  * 2.81 v e l .  (ft/s) * 2.05 2.20 * 4.57 * 
* Man ~ h l  ~ p t h  (ft) 4.02 : Z ~ F .  Depth (ft) * 0.51 * 0.69 * 2.03 * 
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252wS26441.rep * " Conv. To ta l  (cfs) * 12456.3 * conv. (cfs) 4414.8 * 2206.7 * 5834.8 * 
* Length wtd. (ft) * wetted Per. (ft * 347.19 * 120.06 * 52.66 * 
* Min ch ~l (ft) * 1063.59 * shear ( lb/sq ft i * 0.21 ; 0.29 * 0.83 * 
* ~ l p h a  * 1.54 * stream power (1 /ft s) : 0.44 * 0.63 3.80 * 
* F r c t n  LOSS * cum volume (acre- f t )  * 
* c & E LOSS [::j yt * cum SA (acres) ii * * 
*****,,***t**,:*t*t*t*t****~~~,***IIII****'r********************,~**~<******~~**************************** 

Warning: D iv ided f l o w  computed f o r  t h i s  cross-sect ion.  

h********f***,rh****ltX**************t***,<*************,~**,<****************,<** 

SUMMARY OF MANNING'S N VALUES 

River :  2s2Ws26 (A411 
f*****************h***?,********C***,,***,, ,<************,C*<<* 

* Reach * R i v e r s t a .  * n l  * n2 * n3 * 
*~**************~***+********,,***~*II*II**~C***,,**,<*************~,~~** 

* * , c * t * Y * * t , ~ * * * * t * * * ~ * , ~ , , * * * * * * * * * * ~ t * * * , , * * * * * * * * * * * * * * * , , * , ~ * * * ~ ~ * * * * * * , , * < c ~ c * * * * ~ ~ ~ ~ * * * *  

SUMMARY OF REACH LENGTHS 

River :  2s2ws26 ( ~ 4 1 )  
* * * * * * , , * * * * * * * V * * * * * * * * * * * * * * h ? * * * * 9 , * ~ 9 ~ * * * * * ~ 9 r * * * * * * * , , * ~ ~ ~ < *  

Reach " River  s t a .  *  eft * channel * R i  h t  " :I********9<*****,<********ht********,t*,,***,~*****~******2***"<* 
*REACH 1 
'REACH 1 
"REACH 1 
*REACH 1 
*REACH 1 
*REACH 1 
'REACH 1 
*REACH 1 
*REACH 1 
*REACH 1 
*******,st*** 

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
River :  2S2WS26 (A411 

****h**t**********V**tt********************************~~* 

* Reach * ~ i v e r  s ta .  * con t r .  * Expan. * 
**************X****,I*****~II****************~*********** 
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MODEL: 2S2WS35A (B58) 
REACH: 2S2WS35A (B58) 



HEC-RAS Version 3 .1  November 2002 
U.S. Armv corD o f  Enaineers 

~ ~ y d r o l o g i i :  Eng?neerinG Center 
609 second s t r e e t ,  s ~ i t e  D 

Davis, C a l i f o r m a  95616-4687 
(916) 756-1104 

X  X X X X X X X  XXXX )000( XX XXXX 
X  X  X  X  X  X  X  X X  X  
X  X  X  X  X X  X  X X  
)(XXXXXXXXXX X  X X X X X X X  XXXXXX )O(XX 
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 
Pro jec t  T i t l e :  2S2WS35A (658) 
P ro lec t  F i l e  : 2 ~ 2 ~ ~ 3 5 L B 5 8 . p r j  
Run Date and Time: 12/14/2004 4:14:30 PM 

Pro jec t  i n  Engl ish u n i t s  

P ro jec t  Descr ipt ion:  
waterman wash Fos 
Prepared by: 
Engineering and Envi ronmental consul tants,  
I n c .  
3003 N. Central Avenue, Su i te  600 
phoenix, Arizona 85012 
Phone: 
602-248-7702 FAX: 602-248-7851 
E*... rum . 
Flood Control D i s t r i c t  o f  Maricopa 
county 
waterman wash - cont rac t  # 2002C024 
Topographic Mapping source: 

Stewart Geotechnolo y oec. 2000 
10' contour In terva? 
oischar e in format ion 
obtaineg from hydrology report  
study L im i t s :  
waterman wash 
F ina l  Model Run 
Date: Ju l y  2004 
Model : 252WS35A (058) 
Reaches : 2S2WS35A (B58) 

PLAN DATA 

Plan T i t l e :  2 ~ 2 ~ ~ 3 5 ~  (658) 
Plan F i l e  : q:\303002 Waterman wash\~Ec-RAs\completed Models\printable Version\2S2WS35~ 
(B58)\2s2ws35LB58.p01 

Geometry T i t l e :  2S2WS35A (858) 
Geometry ~ i l e  : q:\303002 Waterman wash\HEC-RAS\Completed Models\printable 

version\2s2ws35A (B58)\2S2WS35LB58.g01 

Flow T i t l e  : 2S2WS35A (858) 
F ~ O W  ~ i l e  : q:\303002 waterman Wash\HEC-RAS\Cornpleted Models\Printable 

version\2s2Ws35A (~58)\2S2WS35LB58.f01 

Plan summary Informat ion:  
Number of: cross sect ions = 3 M u l i t p l e  openings = 0 

cu lve r t s  = 0 I n l i n e s t r u c t u r e s  = 0 
Bridges = 0 Latera l  Structures = 0 

computational Informat ion 
water surface ca lcu la t i on  tolerance = 0.01 
c r i t i c a l  de t h  calculaton tolerance = 0.01 
Maximum numger o f  i n te ra t i ons  = 20 
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Z S Z W S ~ ~ A _ B ~ ~ . ~ ~ P  
Maximum difference to le rance = 0.3 
 low to le rance fac tor  = 0.001 

Computation opt ions 
c r i t i c a l  depth computed on ly  where necessary 
Conveyance Ca lcu la t ion  ~ e t h o d :  A t  breaks i n  n values on l y  
F r i c t i o n  s l o  e Method: Average conve ance computations? Flow Regime: s u b c r ~ t i c a l  Frow 

Encroachment Data 
Equal conveyance = True 
Le f t  o f f s e t  - - 0 
R igh t  o f f s e t  = 0 

River  = 2s2WS35A (658) Reach = REACH 1 
RS p r o f i l e  Method va lue1 value2 
0.536 PF 2 1 9950 10050 
0.257 PF 2 1 9900 10050 
0.000 PF 2 1 9980 10045 

FLOW DATA 

  low T i t l e :  252WS35A (858) 
Flow ~ i l ~  : \303002 Waterman W~S~\HEC-ws \comp le ted  ~ o d e l s \ p r i n t a b l e  v e r s i o n \ 2 s 2 ~ ~ 3 5 ~  
(ss~) \zszws32hsss . fo l  

Flow Data (cfs)  
***,~*,,****t****Y******,<,~**,~**~'*,,*******~<~,***~8*~******~~*~~**~~i~* 

Reach RS * River  *r PF 1 * 
* 2S2WS35A (858) REACH 1 0.536 * 510 ' 
* 2S2WS35A (658) REACH 1 0.257 * 510 ' 
* 2S2WS35A (658) REACH 1 0.000 * 740 " 
,c*****V***Yit***Y*******,~*<:,,********************<'**?<********* 

;:::$:::*$::$;I;::: ,<3<* t*t******,,**+**,r*9' **,< ***** ,,** **<<** **,, *****%*,<*+<***,;*********??**9'?:************ 

Reach p r o f i l e  upstream oownstream * * River  * 
t***t*.**********,,i*****,~** <,,, ** *,c,< ****-*,** ***,,,,,***,, * , ;+* * * * * * * * ,<*9<** *< , * * *9 :??**?< i r *+<*?<** * * *9 ' * * * * * *?<**~<~~**~~~~**  

PF 1 * 252WS35A (858) REACH 1 Normal 5 = 0.0067 

............................................................................................... 

GEOMETRY DATA 

Geometry T i t l e :  2S2WS35A (858) 
Geometry F i l e  : q:\303002 Waterman w a s h \ ~ ~ c - ~ ~ s \ ~ o m p l e t e d  ~ o d e l s \ ~ r i n t a b l e  v e r s i o n \ 2 ~ 2 w s 3 5 ~  
(658)\2s2ws35L658.g01 

CROSS SECTION 

RIVER: 2S2W535A (658) 
REACH: REACH 1 RS: 0.536 

INPUT 
Descr ip t ion :  D i r e c t l y  downstream o f  Rainbow Va l l ey  Road. 
L imi f  of sudy., 
s t a t i o n  ~ l e v a t l o n  Data num= 77 

s t a  Elev s t a  Elev s t a  w lev s t a  Elev s t a  w lev 
***********Y*****h********************,,,,*****,<********************************* 

9614.31 1122.57 9616.72 1122.6 9621.27 1122.6 9625.45 1122.61 9662.66 1122.43 
9664.82 1122.42 9667.18 1122.43 9669.01 1122.43 9670.4 1122.41 9681.28 1122.32 
9710.91 1122.31 9742.97 1122.3 9746.72 1122.3 9751.91 1122.29 9782.53 1122.24 
9804.66 1122.19 9818.34 1122.15 9837.26 1122.09 9859.6 1122.19 9885.12 1122.27 

9970.4 1121.34 9979.67 1121.23 9991.44 1121.1 10000 1121.110002.97 1121.15 
10026.22 1121.110059.08 1121.410059.88 1121.4210061.32 1121.5210063.41 1121.69 
10066.46 1121.8810069.66 1122.0210074.36 1122.18 10082 1122.4410090.18 1122.79 
10095.65 1122.8510162.35 1121.7110166.07 1121.8210170.73 1121.8210174.02 1121.92 
10177.04 1122.0510178.64 1122.16 10180.2 1122.2810181.69 1122.3510186.54 1122.32 
10187.49 1122.3210192.52 1122.310193.43 1122.27 10194.3 1122.2610198.23 1122.24 

10199.9 1122.2210203.89 1122.2110205.45 1122.210209.52 1122.1910233.58 1122.63 
10234.51 1122.6310242.03 1122.8610242.67 1122.8610250.44 1122.910250.72 1122.9 
10256.54 1122.85 10258.9 1122.810266.47 1122.6510291.73 1122.7710305.87 1122.91 
10368 '5.5 1122.8410374.03 1122.7 10389.1 1122.8510392.26 1122.8110402.68 1123.05 
10406.43 1123.32 10410.5 1123.6510418.28 1124.0510422.14 1124.1310426.31 1124.22 
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2~2wS35ECB58.rep 
10428.1 1124.25 10442.1 1123.86 

Manning's n Values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

* * * * * * * * * * * V * * * * * * * * * t * * * * * * * * t * * * ~ * * ~ * *  

9614.31 .042 9885.12 .04310095.65 ,042 

sank s t a :  Lef t  R igh t  Lengths: L e f t  channel R igh t  c o e f f  Contr .  Expan. 
9885.1210095.65 1385 1473 1420 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  #PF 1 
************ l *Y********* t ******** t * I * I * I * * i r ******************************************************r*  

* 1122.57 " Element * Le f t  06 * channel * Ri  h t  0s " 
* 0.06 * w t .  n -va l .  0.042 * 0.043 * 8.042 * 

* W.S. E lev ft) * 1122.50 * Reach Len. (ft) * 1385.00 * 1473.00 * 1420.00 * 
* c r i t  w.s. $ft) * 1122.10 *  low Area (sq ft) * 56.64 * 187.24 " 38.55 * 
* E . G . S l o p e ( f t / f t )  "0.004418 * 56.64 : 187.24 * 38.55 * 
* Q T o t a l  ( c ~ s )  * 510.00 * Flow (C 5) * 51.26 413.83 * 44.91 * 
* TO Width (ft) * 546.14 * TOP w id th  (ft) * 237.28 ' 198.32 * 110.54 * 
* veY T o t a l  (f t /s) v e l  . ( f t / s )  * 0.90 : 2.21 * 1.16 * 
* Max c h l  ~ p t h  (ft : $8,. oepth (ft) * 0.24 0.94 * 0.35 : 
* conv. T o t a l  cfsj * 7672.9 * conv. (cfs) * 771.2 * 6226.0 * 675.7 
* Length Wtd. Eft) * 1465.36 * wetted Per. (ft) * 237.28 * 198.36 * 110.57 : 
*  in ch E l  (ft) " 1121.10 * shear ( lb/sq ft 2 * 0.07 0.26 * 0.10 
* ~l pha 1.28 * stream Power (1 /ft s) : 0.06 * 0.58 * 0.11 * * ~ r c t n  Loss (ft) - 10.51 * cum Volume (acre-ft) * 0.90 : 10.88 * 1.17 * 
* c & E LOSS (ft) * 0.01 * cum sA (acres) 4.05 11.60 * 6.58 * 
*Y*f********,:*,,*****(**************t*,,***********~*~********~~~*********%**~********~***~******* 

warning: D iv ided f l o w  computed f o r  t h i s  cross-sect ion.  
warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 

0.7 o r  g rea ter  than 1.4. Th i s  may i n d i c a t e  t h e  need f o r  a d d i t i o n a l  cross sect ions.  
warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

Th is  may i n d i c a t e  t h e  need fo r  a d d i t i o n a l  cross sect ions.  

CROSS SECTION 

RIVER: 2SZWS35A (658) 
REACH: REACH 1 RS: 0.257 

INPUT 
Descr ip t ion :  
s t a t i o n  E leva t i on  Data 

s t a  Elev s t a  
........................ 

num= 48 
n lev S ta  ****************, 

1112.38 9772.14 
1111.96 9856.8 
1111.03 9930.62 
1110.97 9976.24 

1110.9 10001 
1111.310048.58 

1111.4110059.52 
1111.6910121.02 
1111.8410218.07 

1111.910293.79 

s t a  Elev s t a  
****~!::************I*fff********9 

1112.29 9786.07 1112.22 9799.41 
1111.89 9868.61 1111.85 9905.55 
1110.93 9942.73 1110.81 9943.33 
1110.85 9979.56 1110.86 9984.91 

1110.910008.33 1110.9110015.02 
1111.3310051.66 1111.3610053.96 
1111.4310061.18 1111.4410071.49 
1111.7110144.78 1111.7710178.61 
1111.87 10236.2 1111.8910254.72 

1111.9 

Manning's n Values num= 3 
s t a  n Val  s t a  n Val s t a  n Val 

................................................ 

9730.2 .042 9868.61 .04310071.49 ,042 

sank s t a :  Le f t  R igh t  Lengths: L e f t  channel R igh t  Coef f  Contr .  Expan. 
9868.6110071.49 1450 1359 1275 .1 .3 

CROSS SECTION OUTPUT 
..................... 

* E.G. Elev (ft) 
* v e l  Head (ft) 
* W.S. E lev (ft) 
* c r i t  W.S. (ft) 
* E.G. Slope (ft/ft) 
* Q T o t a l  (cfs) 
* TO w id th  (ft) 
* veY T o t a l  (f t /s) 
* Max Chl Dpth (ft) 
* conv. To ta l  (cfs) 
* Length wtd. (ft) 

P r o f i l e  #PF 1 :************** 
* 1112.04 
* 0.16 
* 1111.88 
* 1111.73 
'0.013621 
* 510.00 
* 365.92 
* 3.05 
* 1.07 " 4369.8 
* 1357.87 

Element 
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area (s ft) 
Flow (C%) 
TOP w id th  (ft) 

AV8. . v e l .  ( f t / s )  
~y r Depth (ft) 
conv. (c fs)  
wet ted Per. (ft) 

* L e f t  0s 
* 0.042 
* 1450.00 
* 0.12 

0.12 
0.03 

* 8.50 
0.24 

* 0.01 
0.3 

8.50 

........................ 

* channel " R i  h t  0s : 
* 0.043 * 8.042 
" 1359.00 ' 1275.00 * 
* 149.72 * 17.48 * 
* 149.72 * 17.48 * 
* 493.08 * 16.89 " 
* 202.88 * 154.54 " 
* 3.29 * 0.97 ' 
* 0.74 : 0.11 * 
* 4224.9 144.7 ' 
* 202.89 154.54 * 
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2S2WS35AB58.Pep ,< 
* Min ch ~l (ft) * 1110.81 * shear ( lb/sq ft) 0.01 * 0.63 * 0.10 : 
* n lpha * 1.13 * stream Power ( l b / f t  s) : 0.00 : 2.07 : 0.09 
* F rc tn  LOSS tft) * 11.81 * cum volume (acre-ft) * 0.00 5.18 0.26 * 

* 0.01 * cum SA (acres) 0.14 * 4.82 * 2.26 * :,E,$,RkO::,,FE!,,h,,,iih,,tr*rU*h*r~**CUt**,~*~*********~****~********q,*~***~****~~****~********* 
Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 

0.7 o r  g rea ter  than 1.4. Th is  may i n d i c a t e  t he  need fo r  add i t i ona l  cross secfions. 
Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and prevlous cross sec t ion .  

Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 2S2WS35A (858) 
REACH: REACH 1 RS: 0.000 

INPUT 
Descr ip t ion :  D i r e c t l y  upstream o f  175th Avenue. 
s t a t i o n   levat ti on Data num= 28 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
* * * t * * * * * * * * * * * * * * *~ * , ' * * * * * * * * *Y* * * * *V* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *~ * * * * , , * * *~~*  

9845.01 1100.92 9863 1100.8 9892.87 1100.56 9898.43 1100.52 9903.33 1100.49 
9933.85 1100.22 9968.41 1100.01 9969.27 1100 9970.41 1099.93 9970.99 1099.89 
9973.27 1099.71 10000 1097.5410001.71 1097.4310013.22 1096.6810013.36 1096.69 

10026.22 1097.210035.74 1097.7310079.82 1100.210088.03 1100.25 10131.3 1100.51 
10145.3 1100.6410182.77 1100.9910213.43 1101.4210234.24 1101.710281.56 1102.5 

10285.72 1102.5610298.54 1102.7110337.19 1103.09 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

.................................................. 

9845.01 ,042 9968.41 ,04310079.82 .042 

Bank Sta: Le f t  R igh t  Lengths: Lef t  channel Right  Coef f  Contr. Expan. 
9968.4110079.82 150 156 150 .1 .3 

CROSS SECTION OUTPUT 
t ~ h ~ i ~ t , t ~ h t ~ t ~ t ~ ~ ~ t ~ , ~ ~ * r ~ ~ t i i i * * . * . * ~ I ~ ~ ~ ~ : i i e e e e e e ~ ~ ~ ~ ~ ~ ~ x ~ ~ = ~ = - x x ~ ~ ~ - ~ ~ ~ ~ ~ ~ ~  

* 1100.23 * Element E.G. Elev (ft) * 
* 0.26 * w t .  n-val .  .. . * v e l  Head (ft) 

* W.S. E lev (ft) * 1099.97 * Reach L * 1099.22 *   low Area [sq TI) * c r i t  W.S. (ft) 
*0.006709 * Area (s ft) * E.G. s lope C f t l f t )  * 740,00 * (Js) 

* 
* Q T o t a l  (cfs) ,, 

* 106.02 * TOP w id th  (ft) * TO w id th  (ft) * 
ve7 To ta l  ( f t / s )  * 4.06 * ~v!.,vel. ( f t /s)  

* 
* 3.29 * HY r Depth (ft) * Max c h l  ~ p t h  (ft * 9034.8 * conv. (cfs) 

* 
conv. To ta l  (cfs * 

* Wetted Per. (ft) * Length Wtd. (ft) 
* 

* 1096.68 ' Shear ( lb/sq ft) * Min ch ~l (ft) 1* 

* ~ l p h a  * 1.00 * stream power ( l b / f t  5) : 
* ~ r c t n  LOSS (ft) * cum volume (acre-ft) 
* C & E LOSS (ft) * * cum sA 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

p r o f i l e  #PF 1 . . . . . . . . . . . . . . .__~.~..~~,.,.,,,****~,, l(i$,li**tt******h*f** 
Lef t  oe : channel : Right  08 : 

0.043 * 
en. ,(tt?. . - " 182.36 '' 

182.36 * 
* 740.00 * 
" 106.02 * 1 

4.06 * * 
1.72 * 

* 9034.8 * 
" 106.23 * r 

0.72 * A 

* 7 0 7  h 

(acres) 
* f t Y * * * * * * W * * * * * * * * * * t * * * f t * * * * * * * t t * * * * * * * * * * *  

SUMMARY OF MANNING'S N VALUES 

~iver :2s2ws35A (858) 
***************t**********%**.*****************9z**,:****** 

* Reach * R i v e r s t a .  * n l  * n2 * n3 * 
***l****************f*******tl*ff*****tt********************,c****** 

:REACH 1 * 0.536 * .042* ,043' ,042' 
"REACH 1 * 0.257 t .042' .043* .042* 

* 0.000 .043* .042* :~:~~!tl**t**v****f********Y******:*****;:~~:******************** 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * , , * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 9 , 9 < * * * * * * * * * * * * * * * * *  

SUMMARY OF REACH LENGTHS 

River :  2S2WS35A (858) 
..................................................................... 

* Reach * River  s ta .  * Le f t  * channel * Riqht.,,: 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  **" 
':REACH 1 * 0.536 * 1385' 1473' 1420" 
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SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
River:  ZSZWS35A (658) 

* * * * * * l * * * * * * * * * * * * * * * * ? < * * ~ c * * * * * * * * , < * * * * * * * * * * * * ~ * % * * * *  

*.  each * ~ i v e r  sta.  * contr. * Expan. * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
"REACH 1 * 0.536 * .1" . 3*  
'REACH 1 * 0.257 * .I* .3* * 0.000 * .1* .3' :~E~~*t****(l*************************~******~**dI****I'* 
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MODEL: 2S2WS35B (B29) 
REACH: 2S2WS35B (B29) 



HEC-!us ve rs ion  3.1 November 2002 
u.5. Army corp  o f  Engineers 

Hydro log ic  Engineer ing Center 
609 second S t ree t ,  s u i t e  D 

Davis, C a l i f o r n i a  95616-4687 
(916) 756-1104 

PRO1 ECT DATA 
Pro jec t  T i t l e :  2SZWS35B (829) 
ProJect  F i l e  : 2SZWS?.SB-B29.prj 
Run Date and Time: 12/21/2004 7:26:58 AM 

P r o j e c t  i n  Eng l ish  u n i t s  

P r o j e c t  Descr ip t ion :  
waterman wash FDS 
prepared by: 
Engineer ing and Environmental consu l tan ts ,  
rnc .  
3003 N. Cenfral Avenue, s u i t e  600 
Phoemx, Ar izona 85012 
Phone: 
602-248-7702 FAX: 602-248-7851 
For: 
Flood c o n t r o l  D i s t r i c t  o f  Maricoua 
county 
waterman wash - Cont rac t  # 2002c024 
~ o p o g r a p h i c  Mapping Source: 

Stewart  Geotechnolo y Dec. 2000 
l o '  contour I n te r v??  
~ i s c h a r  e i n f o rma t i on  
obtaine! from hvdroloav r e u o r t  -. 
study  L i m i t s :  . 
wateFman wash 
F ina l  Model Run 
Date: l u l y  2004 
Model : 2S2WS35B (B29) 
Reaches: 2SZWS3SB (B29) 

PLAN DATA 

Plan T i t l e :  25215358 (829) 
Plan F i l e  : q:\303002 Waterman W~S~\HEC-~AS\completed Models\Pr intable v e r s i o n \ 2 ~ 2 w s 3 5 ~  
(B29)\2S2WS35B-B29.pOl 

Geometry T i t l e :  ZS2WS35B (B29) 
Geometry F i l e  : q:\303002 Waterman Wash\HEC-RAS\Completed Models\Pr intable 

Version\2S2WS35B (B29)\2SZWS35B-B29.901 

  low T i t l e  : 2s2ws35B (829) 
 low F i l e  : q:\303002 Waterman w a s h \ ~ ~ C - ~ ~ S \ ~ o m p 1 e t e d  Models\pr intable 

version\2s2wS35~ (~29)\2S2WS35~-~29.fOl 

Plan summarv I n fo rma t i on :  
Number of: ' c ross  Sect ions = 5 M u l i t p l e  Openings = 0 

c u l v e r t s  = 0 I n l i n e  s t r u c t u r e s  = 0 
Bridges = 0 La te ra l  s t r uc tu res  = 0 

Computational I n fo rma t i on  
water  sur face c a l c u l a t i o n  to le rance = 0.01 
c r i t i c a l  de t h  ca l cu la ton  to le rance = 0.01 
Maximum num&er o f  i n t e r a t i o n s  = 20 

Page 1 



Z S Z W S ~ ~ B - B ~ ~ . ~ ~ P  
Maximum difference to le rance = 0.3 
 low to le rance fac tor  = 0.001 

computation opt ions 
c r i t i c a l  depth computed on l y  where necessary 
conveyance c a l c u l a t i o n  ~ e t h o d :  A t  breaks i n  n values on l y  
F r i c t i o n  ,510 e Method: 7 Average conve ance Y computatlona   low Regime: s u b c r l t i c a l  F ow 

Encroachment Data 
Equal conveyance = True 
L e f t  O f f s e t  - - 0 
R igh t  of fset  = 0 

R iver  = 2S2WS35 (829) Reach = REACH 1 
RS p r o f i l e  Method va lue1 value2 
0.871 PF 2 1 9950 10050 
0.662 PF 2 1 9985 10015 
0.409 PF 2 1 9950 10090 
0.223 PF 2 1 9950 10035 
0.000 PF 2 1 9950 10070 

FLOW DATA 

F ~ O W  Data (cfs) 
i***~l**+~ti *uhhh+ih*~tr9~~1.1..*h~~~~~~tt~~t~~~~~ii%~**<<%ir*~'*~?*~~****?~**~~* 

~ i v e r   each RS * PF 1 * 
* 252WS35 (B29) REACH 1 0.871 ' 970 '< 

$* 2S2WS35 (629 REACH 1 0.662 * 970 " 
* 252WS35 (B293 REACH 1 0.409 " 970 " 
* 252WS35 ( ~ 2 9 )  REACH 1 0.223 " 970 " 
* 252WS35 (829) REACH 1 0.000 * 970 : 
* 2S2WS35B (829) REACH 1 0.871 " 970 
* 2SZWS35B (829) REACH 1 0.662 " 970 ': 
* 252WS35B B29) REACH 1 0.409 " 970 :' 

2S2WS35B iB29) REACH 1 0.223 * 970 * 
0.000 " 970 " * ~<~******,rhht%,~thh***hhfIr(r(r(r( 252w535B (B29) ***<,> h h i i ~ h h h ~ ~ i ; ~ y t , , 9 c ? ~ ~ ~ I ~ t ~ ~ I I i i * i l i l ~ *  

Boundary cond i t ions  ****,<****** *,< **********,>**** ?r**,< ****,<* ,<,, * ,**,, *,~**,r****,,****,c,~*~<,<,z,,~c,<***~<?:*****~~*~~*~<~<***%*~~*~~***i~******~~** 

Reach p r o f i l e  * R iver  
Downstream * 

* 252WS35B (B29) REACH 1 PF 1 * Normal s = 0.0083 Normal 5 = 0.0083 * 
*********** *,<. ........................... c,<* *,,* ?<**,, * * * * * * * * ~ , * * * * ~ , * * * , ' * * * * , , * , < , , * * * * 9 ~ * + ~ * * 9 ~ * < < * * * * ~ ? * ~ ~ f ~ ~ c * * ? < 9 ~ * * * * * * * f ~ ~ ~  

,~****** i , , * ** l * ( *U**h.*** t t ****V** ,<**r****** , , * ******~,************** ,<**~~******~r**9~ 

GEOMETRY DATA 

Geometry T i t l e :  2S2W535B (B29) 
Geometry F i l e  : q:\303002 waterman W~S~\HEC-RAS\completed ~ o d e l s \ ~ r i n t a b l e  version\2s2ws35B 
(B29)\2S2WS35B-B29,gOl 

CROSS SECTION 

RIVER: 2S2W5356 (829) RS: 0,871 
REACH: REACH 1 
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Manning's n Values num= 3 
s t a  n Val s t a  n Val n Val ****t ,<*********h**t****************,~*2Z~******** 

9539.35 ,042 9922.81 .04310001.47 ,042 

Bank s t a :  Lef t  ~ i g h t  Lengths: L e f t  channel R igh t  c o e f f  Contr .  Expan. 
9922.8110001.47 1070 1105 1050 .1 .3 

$$$~:~~~$i$~y*$ i~~~~*~g~~E~*$~~*~~***~+**** * *~~** ,c~~**** * ,c*~*** *~*** *2*** * * * * *+c**** * * * * * * * * * *  
* E.G. Elev (ft) * 1144.36 * ~ l e m e n t  * Le f t  0s I channel S Right  00 : 

v e l  Head (ft) * 0.16 * w t .  n-val . * 0.042 - 0.043 0.042 
° w.5. E lev  (ft) * 1144.20 * Reach Len. (ft) * 1070.00 * 1105.00 ' 1050.00 * 
* c r i t  W.S. (ft) * 1143.90 *  low ~ r e a  (sq ft) * 53.54 : 131.79 * 157.53 
* E.G. Slope (ft/ft) :0.006587 * Area (s ft) * 53.54 131.79 * 157.53 
* Q T o t a l  (cfs) 970.00 * Flow (C?S) * 93.51 * 521.23 * 355.26 * 
* TO w id th  (ft) * 417.83 * TOP w id th  (ft) * 112.88 * 78.66 * 226.29 " 
* ve? T o t a l  (f t /s) * 2.83 * A V ~ .  v e l .  ( f t /s) * 1.75 * 3.96 * 2.26 
* Max c h l  ~ p t h  (ft) * 2.32 * Hydr. Depth (ft) * 0.47 * 1.68 : 0.70 " 
* conv. T o t a l  (cfs) * 11951.7 * conv. (cfs) * 1152.2 * 6422.2 4377.3 * 
* ~ e n g t h  wtd. (ft) * 1093.24 " Wetted Per. (ft) * 112.88 * 78.70 * 226.30 * 
*  in Ch E l  (ft) * 1141.88 * Shear ( lb/sq ft) * 0.20 * 0.69 * 0.29 * 
* ~ l p h a  1.32 * stream power ( l b / f t  s) : 0.34 " 2.72 " 0.65 * 
* ~ r c t n  LOSS (ft) * 10.75 * cum volume (acre-ft) * 0.66 " 21.33 * 5.66 * 
* c & E Loss (ft) * 0.06 * cum SA (acres) 1.39 " 14.46 * 8.79 * 
*~~*,<*+(** l f ,~********* i ; * , ' **~* , , *V**hY***~,* , r***~***~* ,~**~**********~~~~*******~***~****~*****~~~ 

warning: The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m).   his may i n d i c a t e  t h e  need f o r  
add i t i ona l  cross sec t ions .  

Warning: The conveyance r a t l o  (upstream conveyance d i v i d e d  by downstream conveyance) i s  l e s s  than 
0.7 o r  g rea te r  than 1.4. Th i s  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross secfions. 

warning: The energy l o s s  was greater  than 1 . 0  ft (0.3 m). between t h e  cu r ren t  and prevlous cross sec t ion .  

Th i s  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sec t ions .  

CROS, SECT,, 

RIVER: 2S2WS35B (629) 
REACH: REACH 1 RS: 0.662 

INPUT 
Descyipt ion:  Approximately 300' downstream o f  Rainbow v a l l e y  ~ o a d .  
s t a t ~ o n  ~l evat lon  Data num= 3 1  

s t a   lev s t a  Elev  lev s t a   lev 

9685.61 1135.36 9716.45 1135.28 9726.45 1135.25 9814.07 1135.75 9824.9 1135.64 
9852.19 1135.37 9903.96 1134.79 9918.37 1134.73 9931.86 1134.7 9953.75 1134.61 
9983.96 1131.06 10000 1129.1710004.87 1128.610017.65 1130.4710042.14 1133.58 

10047.53 1134.2710055.73 1134.110060.41 1134.1110064.43 1134.1710096.13 1134.39 
10125.52 1134.3510131.83 1134.34 10140.2 1134.3310188.13 1134.1210203.23 1134.06 
10223.27 1133.9910250.74 1133.7810274.64 1133.5910306.34 1133.3210310.34 1133.28 
10313.35 1133.25 

Manning's n Values num= 3 
s t a  n Val s t a  n v a l  s t a  n Val ..................................................... 

9685.61 ,042 9953.75 .04310047.53 ,042 

Bank Sta: Le f t  R igh t  Lengths: Le f t  channel R igh t  c o e f f  con t r .  Expan. 
9953.7510047.53 1280 1334 1310 .1 .3 

~ $ $ ~ ~ , ~ ~ $ ~ ~ $ y ~ $ ~ ~ g ~ ~ * , ~ ~ ~ ~ ~ : * ~ ~ ~ * ~ * * e * * * * * * * * * * * , i * * * * * ~ * * i * * * * * * * * * , ~ * * * * V I / i l * * f  **(I********.(**** 

* E.G. E lev  (ft) * 1133.56 * Element * 0.043 * Lef t  0s : channel : Right  06 : 
* 0.78 * w t .  n-Val. * v e l  Head (ft) 

* w.s. Elev (ft * 1132.78 * Reach Len. (ft) 
* 1280.00 " 1334.00 * 1310.00 : 

* 1132.54 *  low Area (sq ft) * c r i t  W.S. (ft 136.89 * 
<: 136.89 * * ~ . ~ . s l o p e ( f t / f t )  "0.016241 * A r e a ( s  ft) ? 

1* 

* 970.00 * t * Q ~ o t a l  (cfs) * 970.00  low (c s l  A 66.54 * * 
* TO w id th  (ft) 66.54 * TOP w id th  (ft) * 7.09 * 
* ve? 

s 
~ o t a l  ( f t /s)  * 7.09 * ~ v g .  v e l .  ( f t /s) 
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2 ~ 2 w s 3 5 ~ - ~ 2 9 . r e p  
* 4.18 * ~ y d r .  ~ e p t h  (ft) * 2.06 * * Max c h l  ~ p t h  (ft) 

* 
* 7611.4 " * conv. To ta l  (cfs) * 7611.4 * conv. (cfs) 

* 
* 1330.78 * wetted Per. (ft 1 d " 67.07 * * Length wtd. (ft) 

* 
* 1128.60 * shear ( lb/sq ft * 2.07 : * Min ch ~l (ft) 

h 

* 1.00 * stream power ( l b / f t  s) : * 14.66 * Alpha 
* 

* F rc tn  LOSS ft) * 10.61 * cum volume (acre-ft) <, * 17.93 * 3.76 " 
* 0.20 * cum SA (acres) * 12.62 * 6.06 * * C & E LOSS eft) ***,,**h***b**********,i**,?*I,**.******,,,,*******+,****************~~*************~~********** 

warning: The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m).   his may i n d i c a t e  t h e  need fo r  
add i t i ona l  cross sect ions.  

warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l ess  than 
0.7 o r  g rea ter  than 1.4. This may i n d i c a t e  t he  need fo r  add i t i ona l  cross sect ions.  

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and prevlous cross sec t ion .  

This may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 252WS358 (629) 
REACH: REACH 1 RS: 0.409 

INPUT 

Manning's n Values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

**t**,*****,,******,,*h,~,,*,~~*,,,<*dd*******I*I*:,,~~*~~*~~~~*~~~~ 

9487.45 ,042 9909.89 .04310065.44 ,042 

sank s ta :  Lef t  R igh t  ~ e n g t h s :  L e f t  Channel R igh t  Coeff Contr. Expan. 
9909.8910065.44 970 980 915 .1 .3 

$$:~;,~:$l;:~~*:~r::l;**:::::1~:,,::,F*:***,I******************,,****<,****,?***********,?***%*******~**** 
* E.G. Elev (ft) * 1122.77 " ~ l e m e n t  * Le f t  0s ; channel : R i  h t  08 " 
* v e l  Head (ft) 0.12 * W t .  n-Val . (r 0.043 8.042 " 
* w.:. E lev ft * 1122.64 +  each Len. (ft) * 970.00 * 980.00 * 915.00 " 
* c r ~ t  W.5. 8ft1 * 1122.25 "  low Area (sq ft) ii * 228.09 * 147.15 " 
* E.G. s lope (ft/ft) *0.004720 * Area (s ft) * * 228.09 * 147.15 " 
* Q To ta l  ( c ~ s )  * 970.00 * Flow (C?S) * * 709.86 * 260.14 * 
: ;ry wid th  8ft) * 389.12 * TOP w id th  (ft) * * 151.90 : 237.22 " 

Tota l  f t / s )  * 2.59 * ~ v ~ . , v e l .  ( f t / s j  +s h " * 1.50 3.11 : 0.62 1.77 * 2 
f 2.39 * ~y r Depth (ft ' * Max Conv. Chl To ta l  Dpth ( c ~ s )  (ft) TC 14119.4 * con!!. (cfs) * *10332.7 3786.7 

* Length Wtd. (ft) * 971.28 * wetted Per. (ft * 151.96 * 237.23 " 
* Min ch ~l (ft) * 1120.25 " shear (1 b/sq ft * 0.44 * 0.18 " 
* Alpha + 1.19 * stream power (1 * 1.38 : 0.32 * 
* F rc tn  Loss (ft) * 6 .11  * cum volume (acre-ft) * 12.34 1.55 * 
* c & E Loss (ft) 0 0 1  * cum SA (acres) * 9.27 " 2.49 * 
*.L*,~,,t,~*ttt,,***U*******~*Ir,I*~,,~~**ht,'**,~*********~,~******~<****i~~~**~~***~~***~**~~***~'************* 

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

This may i n d i c a t e  t he  need fo r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 252WS358 (829) 
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REACH: REACH 1 RS: 0.223 

Manning's n  Values num= 3 
s t a  n  v a l  s t a  n Val s t a  n Val 

* * * * * ,~ * * * *~* * * * * . * * * * * * * * * * * * f * *~*d* * * , , * * * * * *9~* *  

9708.44 ,042 9823.64 .04310051.91 ,042 

Bank s ta :  Le f t  R ight  ~ e n g t h s :  Lef t  channel ~ i g h t  c o e f f  con t r .  Expan. 
9823.6410051.91 1080 1180 1075 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 *Y********,,*****~<,,***~*****,l*,,*,i**** ............................................................... 
* E.G. Elev (ft) * 1116.65 * ~ l e m e n t  * L e f t  oe : channel : Right  OB * 
* Vel Head (ft) * 0.24 * w t .  n -va l .  * 0.043 
* w.8. Elev (ft) * 1116.41  each Len. (ft) * 1080.00 * 1180.00 * 1075.00 * 

* 1115.90  low nrea (sq ft) * * 246.24 * " c r i t  W.S. (ft) 
* E.G. s lope (ft/ft) '0.008792 * ~ r e a  (s ft) + * 246.24 9c 

* 970.00 * Flow (CTs) * * 970.00 : Q T o t a l  (cfs) 
& 

* TO width (ft) * 183.36 * TOP wid th  (ft) d * 183.36 
vR 

* 
Tota l  ( f t / s )  3.94 ': Avg. v e l .  ( f t / s )  * * 3.94 * + " Max Chl Dpth (ft) * 3.08 ' Hydr. Depth (ft) * 1.34 * * 10344.8 * conv. (cfs) * * 10344.8 * * conv. Tota l  (cfs) * * 1180.00 * wetted Per. (ft) * * 183.70 * " Length Wtd. (ft) 

Min ch ~1 (ft) * 1113.33 * shear ( lb/sq ft) h- * 0.74 * 
* ~ l p h a  * 1.00 * Stream Power ( l b / f t  s) Z * 2.90 * 
* ~ r c t n  LOSS (ft) * 10.08 * cum volume (acre-ft) * * 7.00 * 
* c & E LOSS (ft) * 5.50 " * . . .  
Warning: Dlv ided f low computed f o r  t h i s  cross-sect ion.  
warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cur rent  and previous cross 

This may i n d i c a t e  t he  need fo r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 2SZWS35B (629) 
REACH: REACH 1 RS: 0.000 

INPUT 
oescr ip t ion :  D i r e c t l y  upstream o f  175th Avenue. 
s t a t i o n   levat ti on Data num= 51 

s t a   lev s t a  Elev s t a  Elev s t a  
,#Yt**f V l * * * * * f * , , * * ~ : * * , I * , ; h h * * * t * , , ~ , < , d ~ - * r * r , , * * , ~ * * ~ * ~ ~ * , e 9 ' * * * ~  

~l ev s t a  
Y * * * * * l * * * f * * * * *  

1107.99 9743.11 
1107.55 9843.92 
1107.17 9924.5 
1104.52 10023.5 
1104.6910060.62 
1104.7310084.52 
1105.610131.94 
1107.6410203.47 
1108.5410262.05 
1109.3910398.95 

Manning's n  Values num= 3 
s t a  n v a l  s t a  n  Val s t a  n  Val 

* * * * * * , , l , , * * *Y**** i *s*** * * * * - * *Y**** ,~*** *%***** * *<c*  

9667.57 ,042 9911 .04310196.47 ,042 

Bank s ta :  Lef t  R ight  Lengths: Le f t  channel Right  Coeff con t r .  Expan 
991110196.47 0 0 0 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  #PF 1 
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2s~ws356-~29.rep 
***h,,*h*************t**,~*h*********U,i***********,'****,<~<***~<*******~~****~~~**~~*~<~~************~~***~~ 

* E.G. EleV (ft) * 1106.57 * dement *  eft 06 : channel ; ~ i g h t  Oe 
* v e l  Head (ft) * 0.20 * w t . n - v a l .  t 0.043 * 

* 1106.37 " Reach Len. (ft) * W.S. Elev ft) * 
* 1105.91 *   low Area (sq ft) * * 270.75 " * c r i t  w.s. tft) * 

* ~ . ~ . s l o p e ( f t / f t )  *0.008299 * ~ r e a ( s  ft) 9 
9 * 270.75 " t 

* 970.00 * Flow (c s) ,r * 970.00 * * Q To ta l  (cfs) 
* 

* 222.96 * TOP w id th  (ft) tr * 222.96 ': * TO w id th  ft) * Ve? To ta l  [ft/s)j 
* 

* 3.58 " A v  n * 3.58 * u 

* 1.85 * Hy%. oepth (ft /i * 1.21 <' * Max chi Dpth (ft 
* 10647.6 * Conv. (cfs) ii * 10647.6 " * conv. To ta l  (cfs 

* 
* Wetted per. (ft * 223.02 * * Length wtd. (ft) 

,< 

* 1104.52 Shear (1 b/sq ft * 0.63 * * Min ch ~l (ft) * 
* 1.00 " * 2.25 * * ~l pha 

* 
* cum volume (acre-ft) * * F r c t n  Loss * * 

* * cum SA (acres) *. t 
........................................................................................................ 

SUMMARY OF MANNING'S N VALUES 

River:2s2Ws356 (629) 
*********h******~************,<**~,,,,,<***"<*,,~c***~',,********~~~***~<**" 

h Reach * R i v e r s t a .  * n l  * n2 * n3 * 
**U:3*******tt******************,<****,,**************************** 

'REACH 1 * 0.871 ,042' ,043" .042* 
*REACH 1 * 0.662 w ,042" .043'< .042* 
*REACH 1 * 0.409 h .042* . 043'c .042* 
'REACH 1 " 0.223 * .042* .043* .042* 
"REACH 1 * 0.000 * .042* ,043" .042* 
*******Y******Y**,,,,*****,~******,,******i*****~~,r*~*,,,,********~~?<*~~** 

SUMMARY OF REACH LENGTHS 

River:  2 ~ 2 ~ ~ 3 5 6  (629) 
**f*****************tt,**,~*,~.**YY***,<*,,*,<,,,,,<****,,*********,~**,<**~~** 

" Reach * R iver  Sta. * L e f t  * channel * R i  h t  * **.*f***f*****,,****YIt***t**Y,,**IYh**~'~,**,<*,,",****~~****,t*2***** 
"REACH 1 * 0.871 * 1070'c 1105' 1050' 
'REACH 1 * 0.662 * 1280" 1334' 1310' 
'REACH 1 * 0.409 t 970" 980' 915" 
"REACH 1 " 0.223 * 1080" 1180' 1075" 
'(REACH 1 * 0.000 0" 0" 0" 
t****.***l,,*******h,,li~c,i**I~***U1**,,**Cf%*h,<,<*****,,*****~r****~~~*~~*** 

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
River:  2S2WS356 (629) 
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MODEL: 3SlWS4A (H71) 
REACHES: 3SlWS4A (1171) 



HEC-RAS Vers ion 3 .1  November 2002 
u.5. Army corp  o f  ~ n g i n e e r s  

Hydro log ic  Englneenng Center 
609 second s t r e e t ,  s u i t e  D 

Davis, c a l i f o r m a  95616-4687 
(916) 756-1104 

X  X X X X W O (  X)(XX xxm xx XXXX 
X  X X  X  X  X  X  X X  X  
X  X  X  X  X X  X  X X  
XXX1000(XXXX X  XXXxxm XXYXXX 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 a x  XXXX X  X X  X X ) ( X X X  

PROJECT DATA 
P r o j e c t  T i t l e :  3SlWS4A (H71) 
~ r o l e c t  F i l e  : 3 s l w s 4 ~ ~ 7 1 . p r j  
Run Date and Time: 1/12/2005 4:38:48 PM 

p r o j e c t  i n  ~ n g l i s h  u n i t s  

P r o j e c t  ~ e s c r i p t i o n :  
waterman wash FDs 
prepared by: 
Engineer ing and Environmental consu l tan ts ,  
rnc .  
3003 N. Centra l  Avenue, s u i t e  600 
Phoemx, Ar izona 85012 
phone: 
602-248-7702 FAX: 602-248-7851 
FOP: 
~ l o o d  c o n t r o l  D i s t r i c t  of Maricopa 
county 
waterman wash - Contract  # 2002C024 
~ o p o g r a p h i c  ~ a p p i n g  source: 

Stewart  Geotechnolo y Dec. 2000 
10' contour I n te r va?  
Discharge i n fo rma t i on  
obtained from hydrology r e p o r t  
<+urfv I i m i t ? :  - - - -, - . . . . . . . . 
waterman wash 
F ina l  Model Run 
Date: 2 u l y  2004 
Model : 351WS4A (H71) 
Reaches: 3slWS4A (H71) 

351WS4B 

**** f********Y***** i i * **** i i * ********r*<<*s~$<**************?:**** , , * *9<***************  

PLAN DATA 

Plan T i t l e :  3SlWS4A (H71) 
Plan F i l e  : q:\303002 Waterman wash\HEC-RAs\Completed Models\Pr intable version\3slws4A 
(H71)\3SlWS4kH71.p01 

Geometry T i t l e :  3SlWS4A (H71) 
Geometry F i l e  : q:\303002 Waterman Wash\HEC-RAS\Completed Models\Pr intable Version\3SlWS4A 

(~71)\3SlWS4kH7l.g01 

~1 OW T i t l e  : 351WS4A (H71) 
 low F i l e  : q:\303002 waterman Wash\HEC-Rns\Completed Models\Pr intable version\3Slws4A 

( ~ 7 1 ) \ 3 ~ 1 ~ 5 4 ~ ~ 7 l . f 0 1  

Plan summary In fo rmat ion :  
Number of: cross sec t ions  = 38 M u l i t p l e  openings = 0 

c u l v e r t s  = 0 I n l i n e  St ruc tures  = 0 
Bridges = 0 ~ a t e r a l  s t r uc tu res  = 0 

0 computational rn fo rmat ion  
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3SlWS4A_H71.~ep 
water surface c a l c u l a t i o n  to le rance = 0.01 
c r i t i c a l  de t h  c a l ~ u l a t o n , t o l e r a n c e  = 0.01 
Maximum num&er of i n t e r a t l o n s  = 20 
Maximum d i f f e rence  to le rance = 0.3 
Flow to le rance f a c t o r  = 0.001 

Computation op t ions  
c r i t i c a l  depth computed on l y  where necessary 
Conveyance c a l c u l a t i o n  Method: A t  breaks i n  n values on l y  
F r i c t i o n  , s l o  e ~ e t h o d :  Average conve ance 'i Cornputatlonay Flow Regime: Subcrl t i c a l  F ow 

~ncroachment Data 
Equal conveyance = True 
L e f t  Of fset  - - 0 
R igh t  o f f se t  = 0 

River  = 3slWs4A (H71) Reach = REACH 1 
RS p r o f i l e  Method va lue1 value2 
5.920 P F 2  1 9945 10100 
5.678 P F 2  1 9825 10075 
5.438 P F 2  1 9900 10375 
5.167 PF 2 1 9825 10075 
4.938 P F 2  1 9825 10100 
4.717 P F 2  1 9825 10065 
4.487 P F 2  1 9770 10185 
4.230 PF 2 1 9510 10250 
3.967 P F 2  1 9870 10275 
3.687 PF 2 1 9790 10100 
3.423 P F 2  1 9700 10150 
3.221 PF 2 1 9720 10110 
2.979 PF 2 1 9825 10220 
2.812 P F 2  1 9700 10200 

River  = 3slWS4A (H71)   each = REACH 2 
RS p r o f i l e  Method va lue1 value2 
2.579 PF 2 1 9800 10500 
2.303 PF 2 1 9800 10375 
2.069 PF 2 1 9700 10275 
1.814 P F 2  1 9625 10175 
1.570 P F 2  1 9700 10275 
1.291 PFZ  1 9200 10465 
1.050 P F 2  1 9505 10565 
0.818 P F 2  1 9200 10550 
0.541 PF 2 1 9610 10465 
0.285 PF 2 1 9650 10425 
0.000 PF 2 1 9700 10110 

R iver  = 3slWS4B (H73) Reach = REACH 1 
RS p r o f i l e  Method va lue1 value2 
2.316 PF 2 1 9900 10400 
2.076 PF 2 1 9780 10200 
1.836 PF 2 1 9640 10150 
1.589 PF 2 1 9635 10175 

R iver  = 3slWs4B (H73)   each = REACH 2 
RS p r o f i l e  ~ e t h o d  va lue1 value2 
1.378 PF 2 1 9675 10300 
1.125 PF 2 1 9700 10140 
0.874 PF 2 1 9650 10150 
0.577 PF 2 1 9700 10200 
0.292 P F 2  1 9725 10400 
0.000 P F 2  1 9530 10300 

R i ve r  = 3slW53 (H29) Reach = REACH 1 
RS p r o f i l e  ~ e t h o d  va lue1 value2 
1.096 PF 2 1 9950 10050 
0.745 PF 2 1 9950 10250 
0.376 PF 2 1 9875 10150 

....................................... *******************,<,<**<<**?<*****q'e:***<+*** 

FLOW DATA 

Flow T i t l e :  351WS4A (H71) 
Flow F i l e  : q:\303002 Waterman wash\~~c-RAs\completed ~ o d e l s \ ~ r i n t a b l e  v e r s i o n \ 3 ~ 1 ~ ~ 4 ~  
(H71)\3SlWS4AH71.f01 
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351WS4~H71 .  r e p  

::::;$:;,:::!%%: ~*i~c,**~~,z*,i*,,irir,Ir,I*l;l;**~~,~,c*~,~*~ 9 + * ~ ~ + * ~ ~ ~ * * * ~ + c * + s ~ + ~ * * * e ~ * * 9 : * ~ * ~ * ~ c * * ~ + ~ * ~ ~ ~ ~ * ~ ~ * ~ ~ + * *  

* R i v e r  Reach Upstream 
Downstream * 

t Normal S = 0 . 0 1  * 3SlWS4A (H71) REACH 1 
* 

PF 1 
* 3SlWS4A (H71) REACH 2 PF 1 

Normal s = 0.007 * 
3SlWS4B (H73) REACH 2 PF 1 

x Normal S = 0.007 : 
* 3SlWS3 (H29) REACH 1 PF 1 

...................................................................................... 

GEOMETRY DATA 

Geometry T i t 1  e: 3SlWS4A (H71) 
Geometry ~ i l e  : q:\303002 Waterman W~S~\HEC-RAs \comp le ted  ~ o d e l s \ ~ r i n t a b l e  ve rs ion \3s lws4A 
(H71)\351WS4!LH7l.g01 

Reach *t**.*l*f*te*****t*t**itss*liliU****A*iiI*.li*****************+**************e+******** c o n n e c t i o n  T a b l e  

 each * oownstream ~ o u n d a r y  * 
t * IUNCTION 1 3SlWS4A (H71) REACH 1 

* 
* IUNCTION 1 * 3SlWS4A (H71 REACH 2 

* 
* IUNCTION 1 " IUNCTION 2 * 3SlWS4B (H733 REACH 1 

* 
" IUNCTION 2 * 3SlWS4B (H73) REACH 2 

A 

* IUNCTION 2 

IUNCTION INFORMATION 

Name: IUNCTION 1 
o e s c r i p t i o n :  
Energy  c o m p u t a t i o n  ~ e t h o d  

. @  L e n g t h  a c r o s s  l u n c t i o n  T r i b u t a r y  
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3 s l w s 4 ~ ~ 7 1 . r e p  
River  Reach River Reach Len t h  Angle 

3SlWS4A H71 REACH 1 t o  3SlWS4A H71) REACH 2 1233 
3SlWS4A 2H73 REACH 1 t o  351WS4B tH73) REACH 1 1200 

Name: IUNCTION 2 
Descr ip t ion :  
Energy computation Method 

~ e n g t h  across l u n c t i o n  T r i bu ta ry  
~ i v e r  Reach ~ i v e r   each Len t h  Angle 

3slws4B ( ~ 7 3 )  REACH 1 t o  3SlWS4B (H73 REACH 2 1713 
3SlWS3 ( ~ 2 9 )  REACH 1 t o  3SlWS4B (H733 REACH 2 2000 

CROSS SECTION 

RIVER: 3SlWS4A (H71) 
REACH: REACH 1 RS: 5.920 

Manning's n Values num- 3 
s t a  n Val s t a  n v a l  s t a  n v a l  

, < ,< * * * * * * * * f t * *Y* * * , , * * t t l * * * * * I ,h * * * * * * *~<* ,~ *~<* * * * *  

9674.05 .042 9916.35 .04310116.02 ,042 

sank s ta :  Lef t  R igh t  Lengths: Le f t  Channel Right  Coeff Contr. Expan. 
9916.3510116.02 1250 1277 1250 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
I*************f*t**t*I**,<* *<?r, ............................................................................. 

* E.G. EleV (ft) * 1367.79 * Element * Lef t  os * channel : R i  h t  0s " 
* v e l  Head (ft) * 0.17 * W t .  n-Val. * 0.042 " 0.043 8.042 " 
* w.5 .  E lev ft) * 1367.62 " Reach Len. (ft) * 1250.00 * 1277.00 * 1250.00 * 
* c n t  w.s. tft) * 1366.91 * F ~ O W  Area (sq ft) + 18.63 * 423.83 " 282.21 * 
* ~ . ~ . s l o p e ( f t / f t )  *0.004066 * ~ r e a ( s  ft) * 18.63 * 423.83 : 282.21 * 
" Q To ta l  ( c ~ s )  * 2280.00 * Flow (C?S) * 33.22 "1542.26 704.52 '' 
* TO wid th  (ft) * 468.56 * TOP w id th  (ft) * 26.48 * 199.67 : 242.41 * 

Vey Tota l  (f t /s) * 3.15 * Avg. ,Vel . (ft /s) * 1.78 * 3.64 2.50 * 
* Max chi ~ p t h  (ft) * 2.75 * ~y P ~ e p t h  (ft) * 0.70 ' 2.12 * 1.16 : 
* conv. To ta l  c fs )  * 35757.7 * conv. (cfs) * 521.1 * 24187.5 * 11049.1 
* Lpngth wtd. Zft) * 1270.50 * Wetted Per. (ft) * 26.51 : 199.70 * 242.42 * 
* Mln ch ~l (ft) * 1364.87 * shear ( lb/sq ft) * 0.18 0.54 * 0.30 
* Alpha * 1.10 * Stream power ( l b / f t  s) : 0.32 * 1.96 : 0.74 : 
* Frc tn  LOSS ft) * 8.48 * Cum Volume (acre-ft) 52.45 * 260.26 63.47 
* c & E Loss tft) * 0.05 * cum sA (acres) 76.37 * 136.93 * 61.94 * 
****V*,,***t******,,,<****f*t****t***tt*****************~,****************~~*******************f~* 

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t i on  

This may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 3SlWS4A (H71) 
REACH: REACH 1 RS: 5.678 

Descr ip t ion :  
s t a t i o n   levat ti on Data num= 37 

s t a  Elev s t a   lev s t a  Elev s t a   lev s t a   lev 
..................................................................................... 

9613.02 1358.88 9632.61 1358.88 9667.24 1358.8 9669.3 1358.8 9670.47 1358.8 
9705.99 1358.67 9727.91 1358.6 9742.68 1358.52 9768.79 1358.42 9779.37 1358.37 
9785.36 1358.35 9804.24 1358.13 9846.91 1357.51 9874.86 1357.73 9878.93 1357.76 
9881.83 1357.78 9900.25 1357.8 9939.23 1357.65 9960.95 1357.25 9964.28 1357.05 
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Manning's n values num= 3 
s t a  n Val s t a  n v a l  s t a  n Val 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9613.02 .042 9939.23 .04310064.43 ,042 

sank s ta :  Left Right Lengths: Lef t  channel Ri h t  COeff COntr. Expan. 
9939.2310064.43 1250 1 2 7 1  1950 .1 .3 

$f:::*$;$:;:y*:;::;:**:::~::*$!:*:**********,,*%******************,~***************************<~ 
* E.G. Elev (ft) 2 1359.26 * ~ l e m e n t  * Lef t  0s : channel : Ri h t  OB : 
* vel  Head (ft) * 0.64 * w t . n - v a l .  * 0.042 0.043 8.042 
* W.S. Elev (ft) * 1358.62 * Reach Len. (ft) * 1250.00 " 1271.00 1250.00 " 
: c r i t  W.S. (ft) * 1358.60 *  low ~ r e a  (59 ft) * 134.39 * 327.69 * 49.38 * 
~ ~ . ~ . s l o p e ( f t / f t )  *0.011317 * ~ r e a ( s  ft) * 134.39 * 327.69 : 49.38 : 
* Q Tota l  (cfs) 2760.00 * Flow ( ~ 7 s )  * 366.63 * 2285.01 108.36 
* TO Width (ft) * 453.89 * TOP Wldth (ft) 217.77 * 125.20 * 110.91 * 
* ve7 Tota l  (ft/s) * 5.40 f A V ~ .  ,ve l .  (ft/s) - 2.73 * 6.97 + 2.19 * 
* Max c h l  opth (ft) * 4.12 * Hy r ~ e p t h  (ft) * 0.62 * 2.62 : 0.45 2 
* c o w .  Total  ( c ~ s )  * 25944.5 " C O ~ V .  ( c ~ s )  * 3446.4 * 21479.5 1018.6 
'< Length Wtd. (ft) * 1263.54 ' Wetted Per. (ft) * 217.78 * 125.43 * 110.92 * 
*  in Ch El (ft) * 1354.50 * Shear ( lb/sq ft b * 0.44 * 1.85 : 0.31 * 

* 1.42 * stream Power (1 /ft s) : 1.19 " 12.87 0.69 * * Alpha 
* ~ r c t n  LOSS (ft) r. 10.46 * cum volume (acre-ft) 50.26 " 249.25 : 58.71 ' 
* C & E Loss (ft) 0.12 * cum sA (acres) * 72.87 * 132.17 56.87 " 
............................. ,<*<< ****,* ,<,* ****,<***, ,*** , ,**** , ,**%**********, ,+<****9'?<**~***************** 

warning: The conveyance r a t i o  (upstream conveyance div ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. Th is  may i n d i c a t e  the need f o r  add i t iona l  cross secfions. 

Warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the current and prevlous cross section. 

  his may i n d i c a t e  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 3SlWS4A (H71) 
REACH: REACH 1 RS: 5.438 

INPUT 

~ a n n i n g ' s  n values num= 3 
~ t a  n ~ a l  s t a  n v a l  s t a  n Val 

*I*****,fC***b******VV****I***************,c**,c**** 

9330.27 ,042 9912.16 ,04310078.56 ,042 

sank Sta: Left Right Lengths: Lef t  channel ~i h t  Coeff  Contr. Expan. 
9912.1610078.56 1350 1430 Q50 .1 .3 

$::::,2:::::y*::1~;1**:::2k%$!:*:***,~***********,<**********************************,?****%**** 
* E.G. Elev (ft) * 1348.68 * ~ l e m e n t  * Lef t  0s : channel : Right OB : 
* vel  Head (ft) * 0.23 * w t . n - V a l .  * 0.042 0.043 0.042 
* w.5. Elev (ft) * 1348.45 * Reach Len. (ft) * 1350.00 * 1430.00 : 1350.00 : 

* 1348.10 *  low ~ r e a  (sq ft) * 162.75 : 346.21 420.00 
*0.006552 * 162.75 346.21 " 420.00 : 

* 263.60 * 1578.09 " 1388.31 
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3 5 1 ~ 5 4 ~ ~ 7 1 .  rep * 
* TO w id th  (ft) f 887.73 TOP w id th  (ft) 382.65 * 166.40 * 338.68 " 

ve? Tota l  ( f t / s )  v e l .  ( f t /s  * 1.62 : 4.56 : 3.31 * : :::f; : E~F .  Depth (ftj * 0.43 2.08 1.24 : " * Max conv. Ch' To ta l  Dpth (cfs) (ft) * 39902.9 * conv. (cfs) * 3256.5 * 19495.5 * 17150.9 
* Length Wtd. (ft) * 1409.16 wetted per.  (ft) * 382.66 ' 166.43 " 338.70 * 
* Min ch ~l (ft) 

45.99 * 239.42 * 51.98 

Warning: The energy l oss  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

Th is  may i n d i c a t e  t he  need f o r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 3SlW54A (H71) 
REACH: REACH 1 RS: 5.167 

INPUT 
Descr ipt ion:  
s t a t i o n  E levat ion  Data num= 4 1  

s t a  Elev s t a  Elev s t a  Elev s t a  Elev Sta EleV 
.......................................................................................... 

9639.84 1335.55 9647.24 1335.52 9662.71 1335.51 9684.73 1335.5 9695.27 1335.49 
9722.22 1335.43 9750.69 1335.35 9759.72 1335.3 9778.59 1335.2 9797.21 1335.1 
9806.12 1335.05 9834.7 1334.82 9861.54 1334.61 9872.19 1334.53 9886.04 1334.03 
9932.17 1332.54 10000 1331.5410070.65 1334.610075.79 1334.6410115.06 1334.96 

10126.25 1335.0910159.46 1335.5110176.72 1335.7410203.87 1336.1610227.18 1336.6 
10248.28 1336.9710277.64 1337.6710292.68 1337.9310328.11 1338.710337.09 1338.81 
10378.57 1339.1610381.49 1339.1810402.93 1339.29 10425.9 1339.4210429.03 1339.42 

10470.3 1339.6610479.49 1339.710514.71 1339.9610529.96 1339.9510559.12 1340.02 
10563.74 1340.03 

Manning's n Values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

****h, , f ,eht i *U***C**f . ( . ( i i * * * t t t i i * * ***<r**************  

sank s ta :  Lef t  R igh t  Lengths: Lef t  channel R i  h t  coe f f  con t r .  Expan. 
9861.5410070.65 1125 1210 1725 .1 .3 

........................................................... ,,,, ****, ,,,,< **,<***+<**,f******,<*9?*97********fc 

* E.G. Elev (ft) * 1336.14 * Element * Le f t  OB * Channel * R igh t  06 : 
* v e l  Head (ft) * 0.72 * w t .  n-val . * 0.042 * 0.043 " 0.042 : w.s. Elev ft) * 1335.42 * Reach Len. (ft) * 1125.00 ' 1210.00 * 1125.00 * 

c r i t  W.S. 2ft) * 1335.23 * F ~ O W  Area (sq ft) * 45.95 * 518.81 * 37.26 
* ~ . ~ . s l o p e ( f t / f t )  *0.012001 * ~ r e a ( s  ft) * 45.95 * 518.81 * 37.26 * 
* Q To ta l  ( c ~ s )  " 3770.00 * Flow ( ~ 7 s )  i, 86.35 ;3598.14 : 85.51 * 
* TO w id th  (ft) * 426.94 * TOP w id th  ft) 9 136.07 209.11 81.76 * 
* v R  Tota l  ( f t / s )  v e l .  2ft/s) * 1.88 * 6.94 * 2.30 " 
* Max chi ~ p t h  (ft) : !:;; Eir. Depth (ft) * 0.34 * 2.48 : 0.46 " 
* conv. To ta l  (cfs) * 34413.8 * conv. (cfs) * 788.2 *32845.0 780.6 * 
* Length Wtd. (ft) * 1206.92 * wetted Per. (ft * 136.07 * 209.22 * 81.77 * 
* Min ch ~l (ft) * 1331.54 * Shear ( lb/sq ft + 0.25 * 1.86 : 0.34 " 
* Alpha * 1.18 * Stream power ( l b / f t  s) : 0.48 * 12.89 0.78 * 
* F rc tn  LOSS ft) * 11.32 * cum volume (acre-ft) 42.76 ; 225.22 : 44.89 " 
* c a E Loss Eft) * 0.03 * cum SA (acres) * 56.22 121.75 43.90 " ................................................................................................... 

Warning: The energy l oss  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sect ion.  

Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 351WS4A (H71) 
REACH: REACH 1 RS: 4.938 

INPUT - .  
Descr ip t ion :  
s t a t i o n  E levat ion  Data num= 70 

s t a  Elev s t a  Elev Sta Elev s t a  E lev  Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9564.94 1324.48 9570.25 1324.48 9589.22 1324.53 9623.33 1324.6 9625.99 1324.6 
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Manning's n Values num= 3 
s t a  n Val s t a  n v a l  s t a  n v a l  

************b*****************~?**,,***+r*****%**** 

9564.94 .042 9913.52 ,04310127.88 ,042 

sank sta:  Lef t  Right Lengths: L e f t  channel Right coeff contr .  Expan. 
9913.5210127.88 1100 1162 1100 .1 .3 

CROSS *b****Y*ht******t*tY*****<:**Iciririr*****I*I*I*******e********************9e**************************** SECTION OUTPUT p r o f i l e  #PF 1 

* E.G. Elev (ft) 1324.78 " ~ l e m e n t  * Left  os : channel : R i  h t  08 ' 
* v e l  Head (ft) * 0.61 * W t .  n-Val. * 0.042 0.043 8.042 * 
* W.S. Elev (ft) * 1324.18 ) Reach Len. (ft) * 1100.00 * 1162.00 * 1100.00 " 
* c r i t  W.S. (ft) * 1323.39 * Flow Area (sq ft) * 53.13 " 647.80 * 14.62 " 
* ~ . ~ . s l o p e ( f t / f t )  "0.007704 * A r e a ( s  ft) * 53.13 ' 647.80 * 14.62 * 
* Q To ta l  (cfs) * 4220.00 * Flow (c?S) * 100.61 * 4102.59 * 16.80 * 
* TO wid th  (ft) * 390.88 * TOP wldth (ft) * 111.57 + 214.36 * 64.95 : 
* Ve? Tota l  (ft/s) * 5.90 Vel. (ft/s) * 1.89 + 6.33 * 1.15 

Max chi opth (ft) * 5.58 : 3;. oepth (ft) * 0.48 * 3.02 2 0.23 " 
* conv. Total (cfs) * 48080.3 * Conv. (cfs) * 1146.3 * 46742.6 191.4 * 
* Length wtd. (ft) * 1158.57 * Wetted Per. (ft) * 111.57 * 214.70 * 64.95 ' 
* Min ch ~l (ft) * 1318.60 ' Shear (lb/sq ft) * 0.23 * 1.45 * 0.11 * 
* Alpha * 1.12 * stream Power ( l b / f t  s) : 0.43 * 9.19 * 0.12 ' 
* Frc tn  LOSS (ft) 11.53 " Cum Volume (acre-ft) 41.48 : 209.01 " 44.22 * 
* c & E Loss (ft) * 0.00 * cum SA (acres) * 53.02 115.87 * 42.01 ' 
******************* **** **li**'**, '***r**,<**ii***, '******9,,<*******************?<**,c9c****~**9<*******~*** 

Warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross sect ion.  

This may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 3SlWS4A (H71) 
REACH: REACH 1 RS: 4.717 

Manning's n Values num= 3 
s t a  n v a l  s t a  n v a l  s t a  n Val 

* * * * * * * * * * * * * * * * * *~* * * * *1X* tU** * - I * * * * , , * * * * *9<** * * *  

9427.86 ,042 9783.69 .04310120.29 .042 

sank Sta: Left Right Lengths: Left  Channel R i  h t  Coeff Contr. Expan. 
9783.6910120.29 1150 1216 l?50 .1 .3 

e CROSS SECTION OUTPUT P r o f i l e  #PF 1 
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3 s 1 w s 4 ~ ~ 7 1 . r e p  
.................................................................................................. 
* E.G. Elev (ft) * 1313.25 * Element *  eft 06 channel : Ri h t  06 : 
* v e l  Head (ft) * 0.59 * w t .  n-Val . * 0.043 8.042 
* W.S. Elev ft) * 1312.65 * Reach Len. (ft) * 1150.00 * 1216.00 " 1150.00 * 
* c r i t  w.s. fft) * 1312.43  low Area (sq ft) * * 671.24 * 110.97 * 
* ~ . ~ . s l o p e ( f t / f t )  *0.012961 * ~ r e a ( s  ft) ii * 671.24 * 110.97 * 

ii * 4277.15 * 372.85 * * Q T o t a l  (cfs) * 4650.00 * Flow (cys) : TOT wid th  {ft) * 496.42 it TOP w id th  (ft) ii * 325.48 * 170.94 : 
Tota l  f t / s )  * 5.94 '* Av v e l  . ( f t / s )  * * 6.37 * 3.36 

" Max chi ~ p t h  (ft) * 4.65 * H ~ % F .  Depth (ft) 2 * 2.06 " 0.65 * 
* conv. To ta l  cfs) * 40844.7 ' conv. (cfs) * * 37569.7 * 3275.0 * 
* Length Wtd. fft) * 1209.26 * Wetted per.  (ft * 325.63 * 171.02 * 
* Min Ch E l  (ft) * 1308.00 " shear ( lb/sq ft * 1.67 : 0.53 * 
* Alpha * 1.08 * stream Power (1 * 10.63 1.76 : 
* F r c t n  LOSS ft) * 9.85 * cum volume (acre-ft) 40.81 * 191.42 * 42.63 
* c & E LOSS Eft) a 0.10 * Cum SA (acres) * 51.61 " 108.67 * 39.03 * 
******,,*t*****bht,,*******b*******i(***,,******~*********,,*********~<*************i<********~*****~~~~* 

Warning: Div ided f low computed fo r  t h i s  cross-section. 
Warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 

0.7 o r  g rea ter  than 1.4. Th is  may i n d i c a t e  t he  need f o r  add i t i ona l  cross secfions. 
warning: The energy l o s s  was greater  than 1.0 ft (0.3 m), between t h e  cu r ren t  and prevlous cross sec t ion  

Th is  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 3SlWS4A (H71) 
REACH: REACH 1 RS: 4.487 

INPUT 

Manning's n Values num= 3 
Sta n Val s t a  n Val s t a  n Val 

*h****Y******,,*****II***********************,,*<,** 

9325.46 ,042 9907.93 .04310318.54 .042 

sank s t a :  Le f t  R igh t  Lengths: Le f t  channel R i  h t  Coef f  Contr .  Expan. 
9907.9310318.54 1250 1359 1350 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  #PF 1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ft) * 1303.31 * Element * Lef t  0s : channel : R i  h t  06 : 
* v e l  Head (ft) * 0.27 * W t .  n-Val. * 0.042 0.043 8.042 
* W.S. Elev ft 1303.04 * Reach Len. (ft) * 1250.00 * 1359.00 * 1250.00 * 
* C r i t  W.S. fft] f * Flow Area (sq ft) * 91.86 * 908.45 * 167.38 : 
* E.G, Slope (ft/ft) '0.005537 * Area fs$ ft) * 91.86 * 908.45 " 167.38 
* Q T o t a l  (cfs) * 4530.00 * Flow c 5) * 181.16 * 3965.81 * 383.03 " 
* TO w id th  (ft) * 758.76 * TOP w id th  (ft) * 141.65 * 410.61 * 206.50 : 

ve? To ta l  (f t /s) v e l .  ( f t /s) * 1.97 ' 4.37 * 2.29 
Max chi ~ p t h  (ft) : z:!! ;;!F. Depth (ft) * 0.65 " 2.21 * 0 .81  * 

* conv. To ta l  (cfs) * 60880.6 * conv. (cfs) * 2434.7 * 53298.2 * 5147.7 * 
~ e n g t h  wtd. (ft) * 1350.81 * Wetted Per. (ft * 141.66 * 410.66 * 206.51 * 

+< Min ch ~l (ft) * 1299.46 * Shear ( lb/sq ft * 0.22 * 0.76 * 0.28 * 
* 1.15 * Stream power (1 /ft s) : 0.44 * 3.34 " 0.64 : 
* 11.84 * cum Volume (acre-ft) 39.60 * 169.37 * 38.96 
* 0.01 * cum SA (acres) * 49.74 * 98.40 * 34.05 " 

.................................................................................................. 

warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l ess  than 
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351WS4LH71.rep 
0.7 o r  g reater  than 1.4. Th is  may i n d i c a t e  t he  need f o r  add i t i ona l  cross secfions. 

Warning: The energy l o s s  was greater  than 1 .0  ft (0.3 m). between the  cu r ren t  and prevlous cross sect ion.  

This may i n d i c a t e  the  need for  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 3S1WS4A (H71) 
REACH: REACH 1 RS: 4.230 

Manning's n  Values num= 3 
s t a  n  Val n  v a l  n  v a l  ***.~<****l**W********:Z~******9<II,iI***:z:~<*,?*,,*** 

9239.32 .042 9655.52 .04310589.96 ,042 

sank Sta: Le f t  Right  Lengths: Le f t  channel ~i h t  c o e f f  cont r .  Expan. 
9655.5210589.96 1300 1388 QOO .1 .3 

* E.G. E lev  (ft) * 1291.47 * ~ l e m e n t  * Lef t  os : channel : Right  06 : 
* v e l  Head (ft) * 0.33 " W t .  n-Val. * 0.042 0.043 
* W.S. Elev (ft) * 1291.14 * Reach  en. (ft) 1 1300.00 1388.00 * 1300.00 " 

* 35.42 * 921.60 * c r i t  w.s. (ft) * 1290.91 *  low ~ r e a  (sq ft) 
f 35.42 " 921.60 * E.G. Slope (ft/ft) "0.016275 * Area (s ft) 

A 

* 105.86 * 4284.14 : * * Q Tota l  (cfs) " 4390.00 " Flow ( 4 5 )  * 65.70 * 850.79 * 
* TO w id th  (ft) * 916.49 " TOP w id th  (ft) * 2.99 * 4.65 * * vey Tota l  ( f t / s )  v e l .  (f t /s) ;:2,: z $3;. oepth (ft) 

* 
* 0.54 " 1.08 * Max c h l  ~ p t h  (ft) 

L 

* 829.8 * 33581.7 * conv. Tota l  (cfs) * 34411.4 * conv. (cfs) 
* 

* 65.74 * 851.11 * * Length Wtd. (ft) * 1386.39 * wetted Per. (ft) 
3d 

* 0.55 * 1.10 * < *  in ch El (ft) * 1287.68 * Shear ( lb/sq ft) * 1 . 0 1  * Stream power ( l b / f t  s) : 1.64 : 5.11 : * * Alpha * 11.96 * cum volume (acre-ft) 37.77 140.82 36.56 * * F rc tn  LOSS (ft) 
* c & E LOSS (ft) * 0.03 * cum SA (acres) * 46.77 * 78.72 * 31.08 * 
.................................................................................................... 

warning: o i v i ded  f low computed f o r  t h i s  cross-section. 
warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s , l e s s  than 

0.7 o r  g reater  than 1.4. Th is  may i n d i c a t e  t he  need f o r  add i t i ona l  cross secflons. 
warning: The energy l o s s  was greater  than 1 .0  ft (0.3 m). between the  cu r ren t  and prevlous cross sect ion.  

Th is  may i n d i c a t e  t he  need for  add i t i ona l  cross sec t ions .  

CROSS SECTION 

RIVER: 3SlWS4A (H71) 
REACH: REACH 1 RS: 3.967 

INPUT 
oescr i  p t i on :  
s t a t i o n   levat ti on Data num= 58 

s t a   lev s t a  Elev  lev Elev s t a  Elev ***,<*** )*,<,< ........................................................................ 
9496.89 1280.73 9510.94 1280.72 9529.44 1280.71 9537.18 1280.7 9567.65 1280.63 
9591.38 1280.58 9605.86 1280.52 9640.45 1280.41 9644.07 1280.39 9645.58 1280.39 
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351~54A~71. rep 
9682.28 1280.21 9699.78 1280.14 9720.49 1280.01 9753.99 1279.83 9758.7 1279.8 
9769.96 1279.72 9796.91 1279.53 9808.19 1279.45 9835.12 1279.23 9862.39 1279.03 
9873.33 1278.95 9899.47 1278.76 9911.54 1278.67 9916.59 1278.63 9943.34 1277.1 
9968.61 1275.7 9979.49 1276.32 10000 1277.1710073.06 127810083.77 1277.98 
10123.06 1277.9510133.48 1277.9510173.06 1277.95 10183.2 1277.9610223.06 1278.01 
10232.91 1278.0310273.06 1278.1310289.27 1277.410295.36 1277.2110306.81 1276.9 
10343.39 1275.6610344.81 1275.710400.33 1276.2410431.32 1276.5510445.87 1277.33 
10460.17 1278.1510473.07 1278.810481.48 1278.8310523.07 1279.0210531.19 1279.05 
10573.07 1279.2510580.91 1279.2910623.07 1279.5110630.62 1279.5610673.07 1279.81 
10680.34 1279.8510723.07 1280.1210726.45 1280.14 

Manning's n Values num= 3 
s t a  n Val s t a  n Val s t a  n v a l  

.................................................... 

sank s ta :  Le f t  R ight  Lengths: Le f t  channel Right  c o e f f  cont r .  Expan. 
9916.5910473.07 1400 1479 1400 .1 .3 

$::~;,,:~$::~~*:!::y:**~::2?<:*t:~*:,<************************************************9,****~~,~**,~* 
* E.G. Elev (ft) * 1279.48 * Element * Lef t  08 : channel : R i  h t  0s : 
* Vel Head (ft) * 0.23 " W t .  n-Val. * 0.042 0.043 8.042 
* w.5. Elev (ft * 1279.25 * Reach Len. (ft) * 1400.00 * 1479.00 " 1400.00 ' 
* c r i t  W.S. (ft * 1278.52 *  low Area (sq ft) * 25.73 * 1078.03 * 22.84 * 
9c E.G. s lope (ft/ft) *0.005261 * 25.73 * 1078.03 ' 22.84 " 
* Q Tota l  (cfs) * 30.10 * 4197.92 * 21.98 * 
9c TO wid th  (ft) * 739.51 * TOP width ft) * 83.59 * 556.48 * 99.44 * 
* ve? Tota l  (f t /s) * 3.77 * q. ,vel .  i f t / s  * 1.17 * 3.89 * 0.96 ' 
* Max chi opth (ft) * 3.59 * Hy r ~ e p t h  (ftj 0.31 * 1.94 : 0.23 * 
* conv. ~ o t a l  (cfs) * 58592.5 % conv. (cfs) * 415.0 * 57874.5 303.1 * 
* Length Wtd. (ft) * 1475.42 ', wetted Per. (ft) * 83.59 * 556.71 " 99.44 '' 
*  in Ch El  (ft) * 1275.66 " Shear ( lb/sq ft) * 0.10 * 0.64 * 0.08 * 

n lpha * 1.05 ' Stream Power ( l b / f t  s) f 0.12 * 2.48 * 0.07 * " F rc tn  Loss (ft) * 12.70 *CumVolume(acre- f t )  1 36.86 : 108.97 " 36.22 " 
0.03 * cum sA (acres) 44.54 56.30 " 29.60 ' :,$,:*:*i:::*if:!*** **i.,y< *V,,**r,;*r*r,',<**ty*,<** **** *** ,#*** ,<**** , , * * ,< ,<* ,?****<":**<<+<<,********* , r * **** f , * * * *  

warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s , l e s s  than 
0.7 o r  greater  than 1.4. This may i n d l c a t e  t he  need f o r  add l t l ona l  cross sections. 

warning: The energy l oss  was greater  than 1.0 ft (0.3 m). between the  cur rent  and previous cross sect ion.  - 
This may i n d i c a t e  t he  need f o r  add i t i ona l  cross sect ions.  w 

CROSS SECTION 

RIVER: 351WS4A (H71) 
REACH: REACH 1 RS: 3.687 

~ a n n i n g ' s  n values num= 3 
s t a  n Val s t a  n v a l  s t a  n v a l  

***************h*U,~*****W**~****,<*****~**,,**~,*9~** 

9301.28 ,042 9865.11 ,04310296.24 ,042 

sank sta:  Le f t  Right  Lengths: Lef t  channel ~i h t  c o e f f  cont r .  Expan. 
9865.1110296.24 1300 1394 1900 .1 .3 

:~:::~2,~g::;*:y1;:1!:+*:::6:~::.t:i~: ...................... , ,........... ****,<.*.**..**+#***.*.*..... 
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351WS4LH71.rep * 
* 1266.75 ' ~ l e m e n t   eft 0s j: channel j: R i  h t  0s : 
* 0.50 * w t . n - V a l .  * 0.042 0.043 8.042 
* 1266.25 * Reach Len. (ft) * 1300.00 * 1394.00 * 1300.00 " 

+ 1266.25 *   low Area (sq ft) * 136.36 * 641.55 * 9.68 
* ~ . ~ . s l o p e ( f t / f t )  '0.017056 * A r e a ( s  ft) * 136.36 * 641.55 * 9.68 : 
* Q Total  ( c f ~ )  * 4100.00 " Flow (C?S) * 309.04 ' 3773.68 * 17.28 
* TO Wldth (ft) * 868.41 * TOP Width (ft) * 396.93 431.13 * 40.35 * 
a ve? Tota l  (ft/s) * 5.21 * Avg. Vel . ( f t /s)  * 2.27 * 5.88 * 1.78 * 
* Max c h l  Dpth (ft) * 1 . 8 5  " Hydr. Depth (ft) * 0.34 * 1.49 * 0.24 * 
* conv. Total  (cfs) * 31393.6 * conv. (cfs) * 2366.3 * 28895.0 * 132.3 * 
* Length wtd. (ft) * 1383.59 * wetted per. (ft) * 396.93 : 431.15 : 40.36 " 
* Min ch EI (ft) 1264.40 * shear ( lb/sq ft) * 0.37 1.58 0.26 * 
* nlpha * 1.19  * stream power ( l b / f t  s) : 0.83 * 9.32 * 0.46 : 
* ~ r c t n  LOSS Sft) * 12.48 * Cum Volume (acre-ft) 34.25 * 79.77 " 35.69 

* 0.10 * cum SA (acres) * 36.82 * 39.53 * 27.35 * 
:*~~~*~,~~::,,f:~,.**h****************************~****~***~********~~****~***~~***~~**~~~~**~u 

Warning: The energy equation could not  be balanced w i th in  the speci f ied number o f  i t e r a t i o n s .  The 
program selected the water surface t h a t  had the l e a s t  amount o f  e r ro r  between computed and 
assumed values. 

Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1 .4 .  This may ind ica te  the need for add i t iona l  cross sections. 

warning: The energy l o s s  was greater than 1 . 0  ft (0.3 m). between the cur rent  and prevlous cross section. 

This may i n d i c a t e  the need f o r  add i t iona l  cross sections. 
warning: During the standard step i t e r a t i o n s ,  when the assumed wafer surface was,set equal t o  c r i t i c a l  

deoth, the ca lcu la ted water surface came back below c r l t l c a l  depth. ~ h ~ s  lnd lcates t h a t  there ~. . 
i s  

not a v a l i d  s u b c r i t i c a l  answer. The program defaul ted t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: 3S1WS4A (H71) 
REACH: REACH 1 RS: 3.423 

Manning's n Values num= 3 
s t a  n Val s t a  n Val s t a  n v a l  

............................................ 

9089.65 ,042 9744.06 ,04310403.46 ,042 

sank Sta: Lef t  Right Lengths: Left  channel ~i h t  Coeff Contr. Expan. 
9744.0610403.46 1000 1067 1.800 .1 .3  

CROSS ~*l****aU*tt,,*t**U****tl***~****~~*ii~*tr**~~***~~***~**~~***~~**********~c**<t*********~r************* SECTION OUTPUT p r o f i l e  #PF 1 

* E.G. EleV (ft) * 1254.13 * ~ l e m e n t  * Left 0s * Channel : ~ i g h t  0s : 
* vel  Head (ft) * 0.17 * w t .  n-val. 2 0.042 * 0.043 0.042 
* w.s. Elev ft) * 1253.96 " Reach Len. (ft) * 1000.00 * 1067.00 * 1000.00 * 
* c r i t  w.s. Sft) * 1253.51 *.  low Area (sq ft) * 276.84 * 1024.89 13.17 * * 276.84 "1024 .89  j: 13.17  * 
* ~ . ~ . s l o p e ( f t / f t )  *0.005593 * ~ r e a ( s  ft) 
* Q Tota l  ( c ~ s )  * 4140.00 * F ~ O W  (CTS) 1 574.63 * 3553.90 * 11.47 " 

TO Width ft) - 1127.52 * TOP width (ft) * 398.45 ' 659.40 * 69.67 " 
* ve? Tota l  !ft/s) * 3.15 * A V ~ .  ,vel .  (ft/s) * 2.08 j: 3.47 ' 0.87 " 

* 2.26 * Hy r Depth (ft) * 0.69 1.55 * 0.19 j: 
* * Max conv. chl Tota l  Opth (cfs) (ft) * 55355.5 * Conv. (cfs) * 7683.3 * 47518.8 * 153.4 
* ~ e n g t h  Wtd. (ft) * 1050.71 * Wetted Per. (ft) + 398.46 : 659.45 : 69.68 * 

* 1251.70 * Shear ( lb/sq ft) * 0.24 0.54 0.07 * * Min ch El (ft) 
* Alpha 1.10 * s t r e a m p o w e r ( l b / f t ~ ) ~  : 2 5i:!! 5 0.06 * 

* 7.19 * cum volume (acreeft) 35.35 * Frc tn  LOSS (ft) + c & E LOSS (ft) * 0.03 * cum SA (acres) * 24.95 * 22.08 * 25.71 * 
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351WS4AH71.rep 
**,'***** (,, ***** ,c,<,~ ****?,***** ,,,, **?****,,***,,****,,**,,,~***************v,?<**9<~~~~****9<***f<****** 

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cur ren t  and previous cross sec t ion .  

Th is  may i n d i c a t e  t he  need fo r  a d d i t i o n a l  cross sect ions.  

CROSS SECTION 

RIVER: 351WS4A (H71) 
REACH: REACH 1 RS: 3.221 

~ a n n i n g ' s  n Values num= 3 
s t a  n v a l  s t a  ' n Val s t a  n v a l  

**l****h**t,,f*~r***,8t**,,*i'~,*******,,******,<,<****9:* 

9338.98 ,042 9880.05 .04310037.14 ,042 

sank s t a :  Lef t  R igh t  Lengths: Le f t  channel ~ i g h t  c o e f f  con t r .  Expan. 
9880.0510037.14 1200 1273 1200 .1 .3 

:~:::*:~:~~:~~,~~~~~~*,~::~~,~c:*~~:*~~:**,,*******,,*,,**********,,9~*,,****,~**~<***9~***~*******~~******** 

* E.G. Elev (ft) * 1246.91 * Element * Le f t  0s * channel * R igh t  06 : 
* v e l  Head (ft) * 0.44 * W t .  n-Val. * 0.042 * 0.043 * 0.042 
* W.S. E lev (ft) * 1246.47 " Reach  en. (ft) * 1200.00 * 1273.00 * 1200.00 : 

* 1246.43 * Flow Area (sq ft) * 291.77 * 434.94 * 287.50 * c r i t  W.S. (ft) 
* ~ . ~ . s l o p e ( f t / f t )  "0.008554 * ~ r e a ( s  ft) 1 291.77 434.94 " 287.50 ' 
" Q T o t a l  ( c ~ s )  * 4170.00 * Flow (C?S) * 707.25 * 2735.43 * 727.32 * 
* TO w id th  (ft) * 1037.54 * TOP w id th  (ft) * 457.57 * 157.09 * 422.87 : 
* vel; To ta l  ( f t /s)  * 4 .11  * A V ~ .  ,vel  . (ft /s) * 2.42 " 6.29 " 2.53 
* Max c h l  ~ p t h  (ft) * 5.53 * Hy r Depth (ft) * 0.64 * 2.77 " 0.68 * 
* conv. To ta l  (cfs) * 45087.9 * conv. (c fs)  * 7647.1 : 29576.6 * 7864.1 * 
* Length Wtd. (ft) * 1247.47 * Wetted per.  (ft) * 457.58 157.56 * 422.90 " 
*  in ch ~1 (ft) * 1240.94 * shear ( lb/sq ft b * 0.34 * 1 . 4 7 :  0.36 * 
* ~ l p h a  * 1.66 * stream Power (1 /ft s) : 0.83 9.27 0 .9T  : 
* ~ r c t n  LOSS ft) :, 9.70 * cum volume (acre-ft) 21.56 * 35.23 : 31.90 
f c & E LOSS tft) * 0.06 * Cum sA (acres) * 15.12 * 12.08 20.06 * 
************ *,<,, ****,f*,<****h**b1*~*,IV*f*******,<********,,***~*********************************~'**** 

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m).  between t h e  cu r ren t  and previous cross sec t ion .  

Th is  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 351WS4A (H71) 
REACH: REACH 1 RS: 2.979 

INPUT 
~ e s c r i p t i o n :  
s t a t i o n  E levat ion  ~ a t a  num= 47 

s t a  Elev s t a  Elev s t a  Elev s t a  s t a  Elev 

9707.57 1236.91 9709.86 1236.86 9722.38 1236.81 9761.11 1236.61 9764.22 1236.59 
9778.04 1236.46 9806.06 1236.2 9812.36 1236.14 9847.9 1235.77 9863.61 1235.6 
9889.74 1235.36 9914.85 1235.15 9931.58 1235.03 10000 1234.3410030.39 1234.53 

10042.66 1234.62 10049.3 1234.6710067.69 1234.610081.34 1234.6310135.61 1235.43 
10139.54 1235.62 10143.8 1235.7210149.32 1235.7810156.52 1235.8810159.58 1235.93 
10169.02 1235.75 10219.4 1235.0810260.13 1235.2610269.97 1235.310319.73 1235.53 
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Manning's n Values num= 3 
s t a  n v a l  s t a  n va l  s t a  n v a l  

*-**s*,<l***Y*************ii**,,*****l******** 

9707.57 ,042 9847.9 .04310156.52 ,042 

sank sta:  Lef t  Right Lengths: Left Channel Right Coeff Contr. Expan. 
9847.910156.52 800 884 800 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
***t*******+**t*******Y~******I,f**************~************************************************ 

* E.G. Jft) * 1237.16 * ~ l e m e n t  * Left  OB : channel : Right OB : 
* Vel Head ( t) * 0.25 * w t . n - v a l .  * 0.042 0.043 0.042 
* W.S. Elev ft) * 1236.91 *  each Len. (ft) * 800.00 * 884.00 * 800.00 * * c r i t  w.s. Zft) 1236.47 *  low Area (sq ft) * 69.12 * 598.16 * 456.09 * 
* E.G. slope (ft/ft) "0.007101 * Area (s ft) * 69.12 * 598.16 * 456.09 * 
* Q To ta l  (cfs) * 4200.00 * Flow (c?s) * 128.66 * 2707.58 * 1363.76 * 
* TO Width (ft) * 902.76 * TOP wid th  ft) * 140.08 * 308.62 * 454.06 * 
* vey Tota l  (ft /s) * 3.74 * Avg. Vel . tf t /s)  * 1.86 * 4.53 : 2.99 * 
* Max c h l  ~ p t h  (ft 2.56 * ~ y d r .  Depth (ft) f 0.49 * 1.94 1.00 * 
* conv. Tota l  (cfs j * 49841.9 * Conv. (cfs) * 1526.8 * 32131.2 * 16183.9 * 
* Length wtd. (ft) * 846.41 * wetted Per. (ft) * 140.08 * 308.64 454.07 ' 
* Min ch ~l (ft) * 1234.34 * shear ( lb/sq ft) * 0.22 * 0.86 " 0.45 * 

n lpha + 1.16 * S t r e a m ~ o w e r ( l b / f t s ) ;  0.41 : 3.89 1.33 * 
* F rc tn  LOSS (ft) * 6.77 " Cum Volume (acre-ft) 16.59 20.13 21.66 * 
* c & E Loss (ft) * 0.00 * cum SA (acres) 6.89 * 5.28 * 7.98 ' 
* 9<1,: *,,**li******i******ff*** qr** ***** **** **********<<********************** , , ******* ,e,<****** ,c*****  

Warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross section. 

This may ind ica te  the need for add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 3SlWS4A "7" 
REACH: REACH 1 RS: 2.812 

INPUT 
Descr ipt ion:  
s t a t i o n    leva ti on Data 

s t a  s t a  
.......................... 

9286.05 1230.7 9291.44 
9364.38 1228.74 9384.32 
9457.85 1230.13 9492.77 
9548.96 1229.74 9569.28 
9643.57 1229.4 9661.34 
9718.49 1229.2 9755 
9829.29 1228.9 9829.91 
9937.66 1228.73 9940.72 
10017.35 1227.9610025.71 
10097.68 1228.3910105.25 
10242.3 1228.95 10249.6 
10349.98 1229.3910352.34 
10462.37 1229.8510500.56 
10600.94 1230.2310627.42 
10737.46 1230.5410751.52 
10851.9 1230.62 10897.8 

~ a n n i n g ' s  n Values num= 3 
s t a  n Val s ta  n Val Sta n Val 

*,<***************************Y*,<***?<***-:********* 

9286.05 .042 9937.66 .04310149.22 ,042 

sank sta: Lef t  Right Lengths: Left  Channel Right Coeff contr .  Expan. 
9937.6610149.22 1150 1233 1150 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  #PF 1 
* * t * * * * * * + * * * * * * * * * * * * * * * * * * * * * V * * * * * * * * * * * * , < , , * * ~ c * * * * * * * * * * * ~ * * * * * * * * * * * ~ < * * * * * * ~ * ~ ~ ~ 9 c * * * * * * ~ * ~ * *  

* E.G. Elev (ft) * 1230.38 * Element * Left  0s : channel : Right 0s : 
* Vel Head (ft) * 0.25 * w t ,  n-Val. * 0.042 0.043 0.042 
* W.S. Elev (ft) * 1230.14 * Reach Len. (ft) * 1200.00 * 1200.00 * 1200.00 * a c r i t  W.S. (ft) * 1229.90 * Flow Area (sq ft) * 502.46 * 392.63 * 295.15 * 

E.G. slope (ft/ft) "0.009063 * Area (sq ft) * 502.46 * 392.63 * 295.15 * 
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3 s l w s 4 ~ ~ 7 1 r e p  
* Q T o t a l  (cfs) + 4230.00 * Flow (cfs) * 1487.25 * 1950.42 * 792.32 * 
* TO w id th  (ft) 1236.49 * Top w id th  ft) + 610.15 * 211.56 * 414.78 * 
* Vey To ta l  (f t /s) * 3.55 * Av Vel . l f t / s )  * 2.96 : 4.97 * 2.68 " 
* Max Chl Dpth (ft) * 2.66 * H y i ~ .  ~ e p t h  (ft) * 0.82 1.86 * 0.71 : 
* conv. To ta l  (cfs) * 44433.9 * conv. (cfs) * 15622.8 : 20488.2 * 8322.9 
* Length Wtd. (ft) * 1200.00 * wet ted per .  * 610.19 211.58 * 414.78 * 

t 0.47 * 1.05 * 0.40 * * Min ch ~l (ft) * 1227.48 * shear ( lb/sq ft 
* Alpha * 1.25 * stream power /ft s) : 1.38 ' 5.22 : 1.08 : 
* F r c t n  Loss * 9.21 * cum Volume (acre-ft) ,- 11.34 : 10.08 * 14.76 

* 0.02 * cum SA (acres) 
t,,*********v************~***I<*******U******,<*************,<,~**************~~*****~~******~~*******'~ 

warning: Div ided f low computed fo r  t h i s  cross-sect ion.  
warning: A f low s p l i t  was encountered. The program f i r s t  ca l cu la ted  t h e  momenfum of both channels 

below t h e  Junct ion.  An energy balance was performed across t he  junction from t h e  stream w i t h  
t he  h ighes t  momentum downstream t o  t h e  sec t lon  upstream. 

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross Section. 

Th is  may i n d i c a t e  t he  need fo r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 3SlWS4A (H71) 
REACH: REACH 2 RS: 2.579 

INPUT 

Manning's n values num= 3 
n v a l  s t a  n v a l  n Val *****:I:**t***t******ur****r*aa*******:::******** 

9120.69 .042 9865.32 ,043 10272.4 ,042 

Bank s ta :  Le f t  R igh t  Lengths: Le f t  channel R igh t  Coeff Conti-. Expan. 
9865.32 10272.4 1400 1453 1400 .1 .3 

:~:::,::::::!*::~:y:**:,r:E::,:5::~: ********,,***,Z**,~********?<******************** 
* E.G. Elev $ft) * 1221.13 * Element * Le f t  OB ; channel : R i  h t  OB : 
* v e l  Head ( t) * 0.14 * w t . n - V a l .  * 0.042 0.043 8.042 
* W.S. Elev (ft) * 1220.98 * Reach Len. (ft) * 1400.00 * 1453.00 * 1400.00 * 
* c r i t  w.s. (ft) * 1220.58 *  low Area (sq ft) * 7.13 : 363.10 * 1034.96 * 
* E.G. s lope (ft/ft) "0.006576 * Area (s ft) * 7.13 363.10 * 1034.96 * 
* Q To ta l  (cfs) * 4230.00 * Flow (c?s) * 4.00 * 942.83 " 3283.17 " 
* TO Width ft) * 1379.78 * TOP w id th  (ft) * 82.57 * 407.08 " 890.13 
* vey To ta l  t f t / s )  * 3.01 ' A v j . , V e l .  ( f t / s  * 0.56 : 2.60 * 3.17 * 
* Max chi ~ p t h  (ft) * 2.46 * Hy r Depth (ft * 0.09 0.89 " 1.16 ; 
* conv. To ta l  (cfs) * 52162.4 * conv. (cfs) * 49.3 * 11626.5 40486.5 

* Length Wtd. (ft) * 1418.87 * wet ted Per. (ft i 
* 82.57 * 407.09 : 890.15 * 

*  in Ch El (ft) * 1219.19 * shear ( lb/sq ft 0.04 * 0.37 0.48 * 
Alpha * 1.03 * stream power (1 /ft s) ; 0.02 * 0.95 : 1 . 5 1  : 

* ~ r c t n  LOSS (ft) * 9.79 * cum volume (acre-ft) 66.32 " 129.00 64.37 

* c & E LOSS (ft) * 0.01 * cum SA (acres) * 112.89 * 98.43 * 90.95 " 
********.* *** ****** ?,+,,< f * , < * * * * * * * , c * * * * * * , < * * * , , * * * * * * * * * * * , z * * * + < + c * * * * 9 < * * ? r % * * * * * * * * * * ~ , * * ~ ~ * * + ~ * * * * * * * *  
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3SlW54LH71. rep 

Warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 
0.7 o r  g rea te r  than 1.4. Th i s  may i n d i c a t e  t h e  need f o r  a d d i t i o n a l  cross sec t ions .  

warning: The energy l o s s  was g rea te r  than 1.0 ft (0.3 m). between t h e  cu r ren t  and prevlous cross sec t i on .  

Th is  may i n d i c a t e  t h e  need f o r  a d d i t i o n a l  cross sect ions.  

CROSS SECTION 

RIVER: 3SlWS4A ( ~ 7 1 )  
REACH: REACH 2 RS: 2.303 

TNPllT 

Manning's n values num= 3 
s t a  n Val s t a  n v a l  s t a  n Val 

? ) C * * * * * * * * * * * * l * * * * * * * I , * , ? * * * * * * ~ ~ * * * * * * * ~ : * * * * * ~ ~  

warning: The energy l o s s  was g rea te r  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

Th is  may i n d i c a t e  t h e  need fo r  a d d i t i o n a l  cross sect ions.  

CROSS SECTION 

RIVER: 3SlWS4A (H71) 
REACH: REACH 2 RS: 2.069 

TNPllT . . 
~ e s c r i p t i o n :  
s t a t i o n   levat ti on Data num= 67 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
................................................................................... 

9196.93 1201.82 9197.61 1201.82 9200.17 1201.82 9237.57 1201.79 9252.52 1201.79 
9277.53 1201.76 9304.86 1201.74 9317.49 1201.72 9357.21 1201.66 9357.46 1201.66 
9358.25 1201.66 9397.42 1201.59 9409.55 1201.56 9437.38 1201.49 9461.9 1201.44 
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Manning's n Values num= 3 
s t a  n Val s t a  n Val Sta n va l  

t***tt*****t***t**********",~*,'***~~**d*II****"***~~ 

9196.93 ,042 9933.02 .04310039.13 ,042 

sank Sta: Le f t  R igh t  Lengths: Lef t  channel R i  h t  Coeff Contr .  Expan. 
9933.0210039.13 1250 1347 1350 .1 .3 

$:$:$,~:$$wE,~$;::~T~,,,P:::$;~:~!:,F*J;~~*~~ *"+,***%******,,q,* **, ,~************q,**,c~***qr**+~~*****~~** 
* E.G. Elev (ft) * 1201.39 * ~ l e m e n t  * Lef t  os ; channel : Ri h t  0s * 
* v e l  Head (ft) 0.24 * w t .  n-val.  * 0.042 0.043 8.042 * 
* W.S. Elev (ft * 1201.15 * Reach Len. (ft) * 1250.00 * 1347.00 * 1250.00 " 
" c r i t  W.S.  (ft * 1200.97 *  low Area (sq ft) * 282.84 : 204.70 : 244.05 * 
* E.G. s lope (ft/ft) f0.009342 * Area (s ft) * 282.84 204.70 244.05 " 
', Q To ta l  (c fs)  * 2510.00 * Flow (C?S) * 792.85 * 1059.29 * 657.86 * 
* TO wid th  (ft) * 835.88 TOP w id th  (ft) * 381.07 * 106.11 : 348.70 * 
* ve? * 3.43 * Av v e l  . (ft /s) * 2.80 " 5.17 2.70 * To ta l  (f t /s) 
* Max Chl Dpth (ft) * 2.46 * Hy%. ~ e p t h  (ft) * 0.74 * 1.93 ; 0.70 : 

conv. To ta l  (cfs) * 25968.8 * Conv. (cfs) 3 8202.9 * 10959.6 6806.4 
* Length wtd. (ft) * 1294.20 * wetted Per. (ft) * 381.08 * 106.14 * 348.70 ' 
" Min Ch ~l (ft) * 1198.69 * shear ( lb/sq ft) * 0.43 9~ 1.12 * 0.41 * 
" ~ l p h a  * 1.33 * stream power ( l b / f t  s) 1.21 " 5.82 : 1.10 * 
* ~ r c t n  LOSS (ft * 9.62 * cum volume (acre-ft) 58.45 2 110.01 ; 36.41 " 
* c & E Loss (ft 0.02 * cum sA (acres) * 100.91 84.78 62.26 ' 
t,,***ht+l*,~****t*t*,,I***~* ,,*<< ,,,< *,c*,,*****,,*"c*,'~'~~************~<****i~***~**~~*****f'* 

Warning:   he energy l o s s  was greater  than 1 .0  ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

Th is  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 3S1WS4A (H71) 
REACH: REACH 2 RS: 1.814 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n V a l  

***********t***t****************I~***<~******,<**** 

9302.42 ,042 9932.84 .043 10070.4 ,042 

sank s ta :  Le f t  ~i h t  Lengths: Lef t  channel R i  h t  Coef f  Contr .  Expan. 
9932.84 10078.4 1200 1283 1900 .1 .3 

CROSS i ~ * t * * * * t t * * * ~ * * t * , z t - C f * , i t h 1 , * + ~ t ~ ~ ~ * * * t ~ * * * * + * * ~ ~ * * * ~ ~ * * * * * * ~ ~ ~ ~ * ~ ~ * * * ~ ~ * * * * ~ s * * * * * * * * * , , * * * ~ c * * * * + ~  SECTION OUTPUT p r o f i l e  #PF 1 
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3SlWS4AH71. rep 
* E.G. Elev (ft) * 1191.75 * ~ l e m e n t  * Left  OB : Channel " Right OB : 
* v e l  Head (ft) * 0.19 * w t .  n -va l .  " 0.042 0.043 * 0.042 

W.S. Elev (ft) * 1191.57 * Reach Len. (ft) " 1200.00 * 1283.00 * 1200.00 * 
* 1191.22 *  low Area (sq ft) * 394.27 * 279.29 " 139.88 * 

* E.G. slope (ft/ft) '0.006026 * Area (s ft) * 394.27 * 279.29 " 139.88 * 
* Q Tota l  (cfs) * 2450.00 * Flow (C?S) * 975.80 * 1200.95 " 273.24 ' 
*- TO w id th  (ft) * 831.58 * TOP wid th  (ft) * 460.86 * 137.56 * 233.17 * 
+ ve! Tota l  (ft /s) * 3.01 * ~ v g .  v e l .  (ft/s) * 2.47 * 4.30 * 1.95 * 
* Max ch l  ~ p t h  (ft) * 2.96 * Hydr. ~ e p t h  (ft) * 0.86 * 2.03 : 0.60 : 
*. conv. ~ o t a l  (cfs) 31562.1 * conv. (cfs) * 12570.8 * 15471.3 3520.0 
" Length Wtd. (ft) * 1239.91 * wetted Per. (ft) * 460.87 * 137.60 * 233.17 * 
* Min ch ~l (ft) * 1188.61 * shear ( lb/sq ft) * 0.32 * 0.76 * 0.23 " 
* nlpha * 1 . 3 1  * . s t r e a m ~ o w e r ( I b / f t s ) ;  0.80 '- 3.28 " 0.44 * 
* F rc tn  LOSS (ft * 8.06 * cum volume (acre-ft) 48.74 * 102.53 * 30.90 * 
* c & E LOSS (ftj * 0.00 * cum SA (acres) * 88.83 * 81.01 " 53.91 * 
*t***,~*t*.***t**t***************~******************,,******,<****~<**4~******~~*~~9~************~~~** 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross sect ion.  

This may ind ica te  the need f o r  add i t i ona l  cross sections. 

CROSS SECTION 

RIVER: 3SlWS4A (H71) 
REACH: REACH 2 RS: 1.570 

INPUT 
Descr ipt ion:  
s t a t i o n  Elevat ion Data num= 60 

Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev *t*t*~r:*i***t~*********ii*******-***9,**~?~*,f*****~~~~:**********~<***~*~***~r**~****** 
9401.82 1183.92 9419.07 1183.89 9449.88 1183.83 9456.69 1183.81 9471.3 1183.79 
9494.31 1183.74 9505.05 1183.72 9534.53 1183.67 9560.211183.62 9589.61 1183.57 
9615.38 1183.53 9644.81 1183.47 9670.55 1183.43 9707.91 1183.34 9720.06 1183.31 
9725.72 1183.3 9772.94 1181.02 9782.75 1180.56 9796.64 1181.22 9826.71 1182.67 
9829.38 1182.82 9836.06 1183.04 9870.55 1182.99 9891.23 1182.96 9908.18 1182.93 
9944.52 1182.88 9945.8 1182.88 9946.4 1182.88 10000 1179.6810051.43 1182.8 

10079.17 1182.810101.44 1182.81 10176.3 1181.2210176.75 1181.21 10177.3 1181.22 
10202.04 1181.8410251.45 1183.0410282.25 1183.1110301.46 1183.1410333.02 1183.2 
10351.46 1183.2110383.79 1183.2610401.47 1183.2710434.56 1183.3410451.48 1183.36 
10485.33 1183.4510501.48 1183.48 10536.1 1183.5510551.49 1183.5810586.87 1183.62 
10601.49 1183.6310637.64 1183.64 10651.5 1183.6510664.95 1183.65 10701.5 1183.64 
10739.18 1183.6210751.51 1183.6210789.95 1183.5810801.51 1183.56 10818 1183.54 

Manning's n Values num= 3 
s t a  n v a l  s t a  n Val s t a  n Val ................................................. 

9401.82 ,042 9944.52 .04310051.43 ,042 

sank sta:  Lef t  Right Lengths: L e f t  Channel Right c o e f f  Contr. Expan. 
9944.5210051.43 1400 1478 1400 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* E.G. Elev (ft) * 1183.68 * Element * Lef t  0s * channel * Right 0s " 
* v e l  Head' (ft) * 0.22 * w t .  n-val .  * 0.042 * 0.043 * 0.042 : 
* W.S. Elev (ft) * 1183.46 * Reach  en. (ft) 1400.00 * 1478.00 * 1400.00 
* c n t  W.S. (ft) 1182.96 *  low ~ r e a  (sq ft) * 235.26 * 232.51 * 294.86 * 
* E.G. slope (ft/ft) *0.007048 * Area (s ft) * 235.26 * 232.51 * 294.86 * 
* Q Tota l  (cfs) * 2400.00 * Flow (c?s) * 599.82 * 1130.91 * 669.27 * : TOY width  zft) * 843.92 * Top Wldth (ft) * 295.70 * 106.91 * 441.32 2 

Tota l  f t /s)  3.15 * AV v e l .  (ft /s) * 2.55 * 4.86 * 2.27 
* Max c h l  ~ p t h  (ft) * 3.78 * H Y ~ F .  ~ e p t h  (ft) * 0.80 * 2.17 * 0.67 * 
* conv. Total  (cfs) 28587.7 * conv. (cfs) * 7144.7 * 13470.9 + 7972.1 * 
* Length wtd. (ft) 1441.72 * wetted Per. (ft) * 295.82 * 107.10 * 441.36 * " Min ch ~l (ft) * 1179.68 * shear ( lb/sq ft) * 0.35 : 0.96 0.29 * 
* Alpha * 1.43 * stream Power ( l b / f t  s) : 0.89 4.65 0.67 : 

Frc tn  LOSS (ft) * 9.95 * cum volume (acre-ft) 40.06 " 94.99 * 24.91 
* c & E LOSS (ft) 0.01  * cum SA (acres) * 78.41 * 77.41 * 44.62 * . . ................................................................................................ 

Warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross sect ion.  

This may i n d i c a t e  the need f o r  add i t i ona l  cross sections. 

CROSS SECTION 
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RIVER: 3SlWS4A (H71) 
REACH: REACH 2 RS: 1.291 

TNVI IT  

s t a  EleV ,h,<*~!:~**t*tt****l*.*** 
1173.92 8883.37 1173.87 
1173.59 8989.37 1173.49 
1173.07 9129.63 1173.12 
1173.08 9247.57 1172.85 
1172.86 9334.85 1172.84 
1173.09 9454.12 1173.2 
1173.32 9540.08 1173.36 
1171.84 9651.78 1170.81 
1173.27 9763.96 1173.25 
1173.17 9873.05 1173.16 
1169.94 9997.36 1169.94 
1173.3310120.04 1173.54 
1173.8210229.61 1173.91 
1173.95 10342.4 1173.98 
1173.04 10482 1173.93 
1174.4610592.52 1174.65 
1175.1810699.48 1175.2 
1175.79 

Manning's n values num= 3 
Sta n Val s t a  n Val s t a  n Val 

* * * * * * * * t t * * t * * * , ~ * * * * * . I ~ * * * I l i f * * * * * * f * , , * * * * * * 9 <  

8813.53 ,042 9909.47 .04310074.08 .042 

sank Sta: Lef t  R igh t  Lengths: Lef t  channel R i  h t  c o e f f  con t r .  Expan. 
9909.4710074.08 1200 1270 1300 .1 .3 

::2::*:5:I::!,,:!i!!I**!::~i;:*!!t*:***v,***,,**~c**** +,*,, * * * * ,>* * * * *< : * * ,<* * * * * * * * * * , , * * * * * * * * * * * * *? , *+c*  

* E.G. Elev (ft) * 1173.74 * ~ l e m e n t  * Le f t  0s * channel " Right  08 * 
* v e l  Head (ft) * 0.20 * w t .  n-Val. * 0.042 * 0,043 " 0.042 ' 
* W.S. Elev (ft) * 1173.53 * Reach Len. (ft) * 1200.00 * 1270.00 * 1200.00 
* c r i t  W.S. (ft) * 1173.43 *  low ~ r e a  (sq ft) * 468.74 : 318.53 * 41.23 * 
* E.G. Slope (ft/ft) z o i ~ ~ ~ ~ ~ ~  ;izi * 468.74 318.53 * 41.23 * 
* Q Tota l  (cfs) * 861.68 * 1404.38 * 73.93 * 
* TO Width (ft) * 1209.42 * TOP w id th  (ft) * 932.76 * 164.61 " 112.05 * 
* ve? Tota l  (f t /s) * 2.82 * A v i . , v e l .  ( f t /s)  * 1.84 * 4.41 * 1.79 * 
fr Max chl ~ p t h  (ft) * 3.60 9r ~y r Depth (ft) * 0.50 * 1.94 " 0.37 ' 
* conv. To ta l  (cfs) * 28463.2 * conv. (cfs) * 10481.3 * 17082.6 " 899.3 : 
* Length wtd. (ft) * 1255.78 wetted Per. (ft) * 932.89 : 164.75 ' 112.08 
*  in Ch ~l (ft) * 1169.93 * Shear ( lb/sq ft b * 0.21 0.82 * 0.16 * 
* ~ l p h a  * 1.63 * Stream power (1 /ft s) z 0.39 * 3.60 * 0.28 : 

~ r c t n  LOSS (ft) * 8.76 * cum volume (acre- f t )  28.75 * 85.64 * 19.51 
* c & E Loss (ft) * 0.02 * Cum SA (acres) * 58.66 * 72.80 * 35.73 * 
*C***,<*********lV***fi******** ,I*** *,,******************,<*************<<*+c********,<+~***,~*,~********** 

Warning: Div ided flow computed fo r  t h i s  cross-section. 
Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 3SlWS4A (H71) 
REACH: REACH 2 RS: 1.050 
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3S lWs4L~71 .  rep 
10035.48 1163.59 10060.8 1164.2910093.35 1164.2710132.13 1164.2410143.54 1164.23 
10187.11 1164.2210193.73 1164.21 10242.1 1164.210243.92 1164.210262.92 1164.19 1) 10294.11 1164.1810297.09 1164.18 10344.3 1164.1510352.08 1164.1510394.49 1164.14 
10407.07 1164.1610444.68 1164.2110467.02 1162.3810480.42 1161.4710488.87 1160.95 
10502.69 1161.7210545.06 1164.5510572.04 1164.6510595.25 1164.7310627.03 1164.83 
10645.44 1164.8810682.02 1164.9910695.63 1165.0310737.01 1165.1610745.82 1165.19 

10792 1165.3510796.01 1165.3610837.99 1165.5 10846.2 1165.5310846.99 1165.53 
10896.39 1165.610901.98 1165.610946.58 1165.5910956.97 1165.5710996.77 1165.52 
11009.69 1165.5 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n v a l  

*,,**h****t*t******t*********?,****,?*****~~******* 

9108.17 .042 9488.37 .04310545.06 ,042 

Bank sta: Lef t  Right Lengths: Lef t  channel ~ i g h t  Coeff  contr .  Expan. 
9488.3710545.06 1150 1228 1150 .1 .3 

CROSS SECTION OUTPUT Pro f i l e  #PF d*,F**t****+iz/i*jl* t**~*Y**rf*t1*I***~U*f'r~**~~*il i l**t*~ii*****,:** 
* , r * * * * * * * * * * * * * * " , + * * * * , c l i * * * * * * ( i * * ~ ~ * . i r  

* E.G. Elev (ft) * 1164.96 * ~ l e m e n t  * 0.043 0.042 * Left  OB : channel : Right 06 : 
* 0.13 * w t . n - v a l .  * Vel Head (ft) 

* W.S. Elev (ft) * 1164.84 * Reach Len. (ft) * * 1150.00 * 1228.00 * 1150.00 * 
1164.42 *  low Area (sq ft) *. c r i t  W.S. (ft) * 803.88 * 11.63 * 

E.G. slope (ft/ft) "0.007202 * Area (s ft) t 803.88 " 11.63 * 
* 2310.00 * Flow (c?S) * Q Tota l  (cfs) * * 2300.70 ' 9.30 2 
* 918.01 * TOP wid th  (ft) * TO width (ft) 9 * 833.43 * 84.58 

* ve'? Total  (ft/s) * 2.83 ~ v g .  ve l  . (ft/s) * 2.86 " 0.80 " 
* Max c h l  0pth (ft) * 3.89 * Hydr. ~ e p t h  (ft) 4 * 0.96 : 0.14 " 
* conv. Total  (cfs) * 27219.6 * conv. (cfs) x " 27110.0 109.6 * 

* 1209.77 * Wetted Per. (ft) ~ e n g t h  wtd. (ft) 
i( * 833.82 * 84.58 " 

* 1160.95 * shear ( lb/sq ft) 
& * Min ch ~l (ft) * 0.43 " 0.06 " 

* Alpha * * 1.02 * stream rower ( l b / f t  s) : 1 1.24 * 0.05 * 
* Frc tn  LOSS (ft) 7.10 * cum volume (acre-ft) * 22.29 : 69.28 " 18.79 '' 

0.01 * cum SA (acres) 58.25 " 33.02 

Warning: ~ i v i d e d  flow computed for  t h i s  cross-section. 
Warning: The energy loss  was greater than 1.0  ft (0.3 m). between the cur rent  and previous cross sect ion.  

This may ind ica te  the need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 351WS4A (H71) 
REACH: REACH 2 RS: 0.818 

INPUT 
Descr ipt ion:  Approximately a t  c ross in  of 139th Avenue. 
s t a t i o n   levat ti on Data num= 93 

s t a  Elev s t a   lev Elev s t a  --.- r&r-r**rr***~l*,<***********~~****:::**~******,<****** 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val .................................................. 

8768.27 .042 9727.39 .04310102.09 ,042 e Page 1 9  

Elev s t a  **,<*************. 
1158.52 8855.03 
1158.31 8936.03 
1158.19 9018.6 
1158.18 9126.02 
1157.12 9235.66 
1157.78 9345.73 

1157.6 9430.02 
1157.41 9509.3 
1157.12 9620.01 
1156.89 9727.39 
1156.67 9810.01 
1156.45 9890.96 
1156.4510051.05 
1157.0310181.52 
1157.0110252.08 
1157.18 10321.2 
1157.33 10459.4 
1157.5510578.16 
1157.7710714.62 



3SlWS4A-H71.rep 
sank s t a :  Lef t  R igh t  Lengths: Lef t  channel ~ i g h t  coeff con t r .  Expan. 

9727.3910102.09 1400 1461 1400 .1 .3 

:::::*2:::$:!*:y::!:**::?E;:*t::*i************,<********,,****,<*************q<****************vt*?t 

* E.G. Elev (ft) * 1157.86 * Element * Lef t  oe : channel : R i  h t  OB : 
* v e l  Head (ft) * 0.08 * w t .  n-val .  * 0.042 0.043 8.042 
* w.S. Elev (ft * 1157.78 * Reach Len. (ft) * 1400.00 * 1461.00 * 1400.00 * 
* c r i t  w.s. (ftj * * F ~ O W  Area (sq ft) * 246.54 * 448.11 % 378.73 * 
* ~ . ~ . s l o p e ( f t / f t )  "0.004860 * ~ r e a ( s  ft) 246.54 * 448.11 : 378.73 * 
* Q T o t a l  ( c ~ s )  ' 2280.00 * Flow (C?S) * 384.49 * 1216.22 679.29 * 
* TO Width (ft) * 1491.30 * TOP w id th  (ft) * 506.02 * 374.70 * 610.58 * 
* vel; To ta l  (f t /s) * 2.12 * ~v!.,vel. * 1.56 * 2.71 * 1.79 * * 2.84 +, Hy r ~ e p t h  (ft * 0.49 * 1.20 : 0.62 " 
* * Max conv. chl To ta l  Opth cfs) (ft) * 32705.8 : conv. (cfs) * 5515.4 * 17446.3 9744.1 * 
* Length wtd. $ft) * 1428.90 " Wetted per. (ft) * 506.06 * 374.70 ' 610.68 '' 
* Min ch ~l (ft) * 1156.41 * Shear ( lb/sq ft L * 0.15 * 0.36 * 0.19 " 
* Alpha * 1.17 * S t r e a m ~ o w e r ( l / f t s ) :  0.23 : 0.98 * 0.34 " * FrCtn LOSS ft) * 11.09 * cum volume (acre-ft) 19.04 51.63 * 13.63 * 
* c & E LOSS $ft) * 0.02 * cum SA (acres) * 39.14 * 41.22 * 23.84 ' 
*h*******h******t**t***************V***I,,~**,,******************,,****i~***~e****~~*~*~'****~~****~~***~ 

Warning: Div ided f low computed f o r  t h i s  cross-sect ion.  
Warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 

0.7 o r  g rea ter  than 1.4. This  may i n d i c a t e  t h e  need for add i t i ona l  cross sect ions.  
warning: The energy l oss  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and previous cross sec t ion .  

Th is  may i n d i c a t e  t he  need f o r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 3SlWS4A (H71) 
REACH: REACH 2 RS: 0.541 

INPUT 
Desc r i p t i on :  
s t a t i o n  E levat ion  Data num= 88 

s t a  EleV s t a  Elev s t a  
* t * * * V f  ,,r l~,t*s**,fl*,,*****iiii,i,i***Y*hf***i 

Elev s t a  Elev s t a  
.I,<*":+**t***ll**** l,, * * * , < * * * I ? r i i * *  

Manning's n Values num= 3 
s t a  n Val s t a  n va l  s t a  n Val 

.............................................. 

9076.3 ,042 9951.67 ,04310070.39 ,042 

Bank Sta: Le f t  R igh t  Lengths: L e f t  channel R i  h t  Coef f  Contr .  Expan. 
9951.6710070.39 1300 1353 1300 .1 .3 

$:~::*:5~::::,:y::!:,,*:s:E~5*f::*it***~<*****,,,* 
* E.G. Elev (ft) * 1146.74 * Element * Le f t  OB : channel * R i  h t  OB * 
* v e l  Head (ft) * 0.26 * w t .  n-val .  * 0.042 0.043 * 8.042 * 
* W.S. Elev (ft) * 1146.48 " Reach Len. (ft) * 1300.00 * 1353.00 " 1300.00 * 
* c r i t  W.S. (ft) * 1146.41 *  low Area (sq ft) * 212.40 : 173.01 * 238.82 : 
* ~ . ~ . ~ l o p e ( f t / f t )  '0.014517 * ~ r e a ( s  ft) * 212.40 173.01 * 238.82 
* Q T o t a l  (c fs)  * 2240.00 " Flow (c?s) * 605.89 : 925.54 " 708.57 * 
* TO w id th  (ft) * 917.83 * TOP w id th  (ft) * 387.91 118.72 " 411.21 " 
* ve! To ta l  (f t /s) * 3.59 * AV v e l .  ( f t /s) 2.85 * 5.35 * 2.97 * 
* Max Chl Dpth (ft) * 2.44 * Hy%. ~ e p t h  (ft) * 0.55 * 1.46 " 0.58 " 
* conv. To ta l  (cfs) * 18591.1 * conv. (cfs) * 5028.6 * 7681.6 * 5880.8 " 
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3SlWS4LH71. reP * 
Length wtd. (ft) 9- 1335.00 * wetted Per. (ft) 388.00 * 118.79 " 411.27 " 

+ Min ch ~l (ft) * 1144.04 * Shear ( lb/sq ft) * 0.50 * 1.32 * 0.53 * 
fc Alpha * 1.31 " stream power ( l b / f t  s) : 1.42 * 7.06 : 1.56 * 
* ~ r c t n  LOSS (ft) * 7.83 * Cum volume (acre-ft) 11.66 * 41.22 3.71 * 

* 0.06 * cum SA (acres) * 24.77 * 32.95 * 7.42 * :,$,&5.k2::*!$53 ...**%*****%% *bEiheff *d*t~***~~~********~~**~*,:~, , ,z*~*******:********************* 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This may ind ica te  the  need f o r  add i t iona l  cross sect ions.  

Warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and prevlous cross section. 

This may ind ica te  the need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 351WS4A (H71) 
REACH: REACH 2 

INPUT 
Descr ipt ion:  
s t a t i o n  Elevat ion Data 

s t a  Elev Sta 
***~***f******~* '***tt t~~i  

RS: 0.285 

num= 103 
Elev s t a  Elev s t a  

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

******l*,,****,,*****,<9c*f .......................... 
9026.4 ,042 9659.41 .04310477.18 .042 

Bank sta:  Lef t  Right Lengths: Left  channel Right . coeff contr .  Expan. 
9659.4110477.18 1500 1500 1500 .1 .3 

CROSS SECTION OUTPUT ~~l,,*C*tt3*,,*ll****tC*****M**ii~*~**~~*~*~~*+***3*****~~****?,~~,c**%*****%*****************~~***** p r o f i l e  #PF 1 

* E.G. Elev (ft) * 1138.85 * ~ l e m e n t  * Left OB : channel " Right OB " 
if ve l  Head (ft) * 0.07 * W t .  n-Val. * 0.042 0.043 " 0.042 " 
* W.S. Elev (ft) * 1138.79 ' Reach Len. (ft) * 1500.00 " 1500.00 1500.00 " 
* c r i t  w.s. (ft) * 1138.24 a  low Area (sq ft) * 154.90 " 945.45 0.11 * 
* ~ . ~ . s l o p e ( f t / f t )  *0.003130 " ~ r e a ( s  ft) * 154.90 * 945.45 " 0.11 * 
* Q Tota l  (cfs) * 2210.00 * Flow (c?s) * 196.67 * 2013.31 0.01 * 

TO width (ft) 1127.35 * TOP Width (ft) * 301.49 * 817.77 8.09 * 
* Vey ~ o t a l  ( f t / s )  Vel. ( f t /s)  * 1.27 * 2.13 " 0.11 * 
* Max chi ~ p t h  (ft) : $:!: : El;. oepth (ft) 1 0.51 * 1.16 0.01 * 
* conv. Total  (cfs) * 39501.4 * conv. (cfs) * 3515.3 * 35985.8 0.2 * 
* Length Wtd. (ft) * 1500.00 * Wetted Per. (ft) * 301.49 " 817.89 ' 8.09 * 
* Min ch ~l (ft) * 0.10 * 0.23 ^ 0.00 : 

0.14 * 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may ind ica te  the need for add i t iona l  cross sections. 

Warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross sect ion.  

This may ind ica te  the need f o r  add i t iona l  cross sections. 
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CROSS SECTION 

RIVER: 3SlWS4A (H71) 
REACH: REACH 2 RS: 0.000 

INPUT 
Descr ip t ion :  L i m i t  o f  Study. 
s t a t i o n   levat ti on Data num= 99 

Sta Elev Sta Elev Sta 
**h*t*t*******,~*****,:*********,<*****<t***~ 

9025.74 1132 9026.31 1132 9063.82 
9133.06 1131.96 9140.56 1131.96 9158.97 
9217.29 1131.91 9241.03 1131.9 9255.66 
9295.01 1131.84 9332.4 1131.79 9348.99 
9409.13 1131.7 9424.28 1131.68 9447.5 
9510.93 1131.58 9524.24 1131.54 9556.94 
9570.39 1131.44 9618.89 1131.35 9639.34 
9689.59 1131.27 9716.08 1131.23 9726.86 
9804.65 1131 9860.45 1129.84 9892.26 
9947.79 1129 9981.8 1129.72 9984.44 
10046.68 1131.510047.76 1131.51 10048.5 
10055.8 1131.5910105.11 1131.8310148.79 
10213.47 1132.2710241.78 1132.410267.65 
10334.77 1132.910376.01 1133.1810427.76 
10484.37 1133.910520.76 1134.1310538.55 
10613.75 1134.6710646.91 1134.8210693.21 
10706.74 1135.0610755.27 1135.2210799.73 
10863.63 1135.5310892.72 1135.6110917.81 
10985.71 1135.8511026.17 1135.95 11078.7 
11134.53 1136.24 11171.7 1136.3311188.71 

Elev s t a  Elev s t a  Elev ................................................. 

~ a n n i n g ' s  n values num= 3 
n Val s t a  n v a l  s t a  n v a l  

**i**:E:*-*U*tr*+t+*h********<c***************+r* 

9025.74 ,042 9804.65 ,043 10055.8 ,042 

sank s t a :  Le f t  R igh t  Lengths: Le f t  channel R igh t  c o e f f  con t r .  Expan. 
9804.65 10055.8 5 5 5 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  #PF 1 ********** ,,,,,z h***t*,<*t,'**1(**********t**V**,<,~*******,<*~'**~,,~**,,***,,,~***~~****+'~~****~~*****~*~~*~'~'*~ 
* E.G. EleV (ft) * 1132.11 * ~ l e m e n t  * Left oB : channel * R i  h t  OB * 
* Vel Head (ft) * 0.24 " w t .  n -va l .  " 0.042 * 0.043 * 8.042 % 

* 1131.87 * Reach Len. (ft) * W.S. Elev (ft) 
* 

" c r i t  W.S. (ft) * 1131.55 *  low Area (sq ft) * 204.26 * 439.53 * 8.22 * 
* E.G. s lope (ft/ft) '0.007013 * Area (s ft) 1 204.26 * 439.53 * 8.22 * 
* Q T o t a l  ( c ~ s )  * 2170.00 * Flow (C?S) * 316.62 ' 1846.87 * 6.51 " 
* TO w id th  ft) 850.52 * TOP w id th  ft) * 539.78 ; 251.15 59.59 " 
* vey To ta l  $f t /s)  * 3.33 * Av j . ,ve l .  [ f t / s )  * 1.55 4.20 * 0.79 * 
* Max c h l  opth (ft) * 2.87 " ~y r ~ e p t h  (ft) * 0.38 * 1.75 : 0.14 * 
* conv. To ta l  (cfs) * 25912.1 * conv. (cfs) * 3780.8 * 22053.6 77.7 : 
* Length wtd. (ft) .J * wetted per.  (ft) * 539.78 * 251.22 * 59.59 
* Min ch ~l (ft) * 1129.00 * shear ( lb/sq ft) * 0.17 * 0.77 * 0.06 * 
* Alpha * 1.39 * Stream power ( l b / f t  s) ; 0.26 " 3.22 : 0.05 f +. * cum volume (acre- f t )  * * F r c t n  LOSS (ft + * cum SA (acres) * " C & E LOSS (ft 

A 

.............................................................................................. 

CROSS SECTION 

RIVER: 3SlWS4B (H73) 
REACH: REACH 1 RS: 2.316 

INPUT 
Descyipt ion:  L i m i t  o f  Study. 
s t a t i o n  Elevation Data num= 104 

s t a  Elev s t a  Elev s t a  Elev Sta Elev Sta Elev 
*********+t*********h***f****,t*********************************9~***********,,**** 

8554.72 1223.47 8563.66 1223.43 8578.89 1223.37 8605.05 1223.25 8630.35 1223.15 
8646.43 1223.07 8681.81 1222.91 8687.81 1222.88 8712.46 1222.75 8729.19 1222.67 
8733.27 1222.65 8770.58 1222.47 8784.73 1222.4 8811.96 1222.28 8836.19 1222.16 
8853.34 1222.09 8887.66 1221.94 8894.72 1221.91 8923.74 1221.8 8936.11 1221.76 
8939.12 1221.74 8977.49 1221.62 8990.58 1221.57 9018.87 1221.49 9042.04 1221.42 
9060.25 1221.37 9093.5 1221.27 9101.64 1221.25 9135.03 1221.17 9143.02 1221.15 
9144.96 1221.14 9184.4 1221.06 9196.43 1221.03 9225.78 1220.96 9247.89 1220.92 
9267.17 1220.88 9299.35 1220.8 9322.44 1220.54 9338.34 1220.39 9348.07 1220.3 
9368.37 1220.42 9377.45 1220.46 9402.27 1220.47 9417.89 1220.41 9433.48 1220.36 
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Manning's n Values num= 3 
n v a l  n v a l  s t a  n Val ***tl:2~~:*****h*t****::~************************ 

8554.72 ,042 9909.04 ,04310062.43 ,042 

sank sta:  Le f t  R ight  Lengths: Lef t  channel Right  Coef f  con t r .  Expan. 
9909.0410062.43 1200 1265 1200 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 t***,,***,<******l**t***II******* ,,,< ***************** ,?gC .............................................. 

* E.G. Elev (ft) * 1221.14 * ~ l e m e n t  * Lef t  0s ; channel * R ight  0s ; 
* v e l  Head (ft) * 0.17 " w t . n - V a l .  " 0.042 0.043 * 0.042 
* w.s. Elev (ft) * 1220.98 * Reach  en. (ft) * 1200.00 * 1265.00 * 1200.00 " 
* c r i t  W.S. (ft) * 1220.62 ""  low n rea  (sq ft) * 620.64 * 294.59 * 481.57 : 
* E.G. Slope (ft/ft) *0.006586 * Area (s ft) " 620.64 * 294.59 * 481.57 
" Q To ta l  ( c ~ s )  " 4230.00 " HOW (C?S) * 1660.84 * 1276.30 " 1292.86 * 
+ TO w id th  (ft) * 1375.66 " TOP wld th  (ft) * 689.70 : 153.39 : 532.57 " 
* Vey Tota l  ( f t /s)  " 3.03 " ~ v g .  v e l .  (ft/s) " 2.68 4.33 2.68 " 
* Max Chl Dpth (ft) * 2.46 * Hydr. Depth (ft) * 0.90 +< 1.92 * 0.90 ' 
* conv. Tota l  (cfs) * 52124.6 * conv. (cfs) " 20465.9 15727.3 * 15931.4 ' 
* Length wtd. (ft) * 1225.23 " wetted Per. (ft) 2 689.72 * 153.41 2 532.57 " 
* Min ch ~l (ft) * 1218.52 * shear (Ib/sq ft) * 0.37 0.79 0.37 * 
" Alpha * 1.16 * Stream power ( I b / f t  s) 2 0.99 " 3.42 : 1.00 * " ~ r c t n  Loss (ft) * 9.43 * cum volume (acre-ft) 19.50 * 36.31 15.16 + 
* c & E Loss (ft) * 0.01 * Cum sA (acres) * 25.80 * 23.44 * 19.11 * 
,'**t*h*lf,'d*^****** ****** **,I ** *,*** *+,** ***,, * ,<****************%*******<,%*************<***** ,c9<,< 

Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  g reater  than 1.4. This may i n d i c a t e  t he  need for  add i t i ona l  cross sect ions.  

Warning: The energy l oss  was greater  than 1 .0  ft (0.3 m). between the  cu r ren t  and prevlous cross sec t ion .  

This may i n d i c a t e  t he  need fo r  add i t i ona l  cross sect ions 

CROSS SECTION 

RIVER: 3SlWS4B (H73) 
REACH: REACH 1 RS: 2.076 

Manning's n Values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

IY, ,***r l* f*hh+**t*fdt***t l i * . *hh(i*t I I ** td*I*%*******  

sank Sta: Lef t  R ight  Lengths: Le f t  channel Right  c o e f f  con t r .  Expan. 
9931.8810062.14 1200 1272 1200 .1 .3 

a $::::+<::$:::!*2!::!:**:::E?<:*$::*:******" <*$<*** ................................................... 
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3 s l w s 4 ~ ~ 7 1 . r e p  * 
* E.G. Elev ft) f * 1211.70 * Element Le f t  OB : channel : R i  h t  OB : 
* Vel Head ( t) * 0.28 * w t .  n-Val. * 0.042 0.043 8.042 
* w.5. Elev (ft 3 * 1211.42 * Reach Len. (ft) * 1200.00 * 1272.00 * 1200.00 " 
* c r i t  W.S. (ft * 1211.35 *  low Area (sq ft) * 140.51 * 192.66 * 92.15 * 
* E.G. s lope (ft/ft) "0.012618 * 140.51 * 192.66 * 92.15 * 

* 1560.00 : ;$% f:?S:t) * 373.56 * 970.73 * 215.71 * * Q T o t a l  (cfs) 
* TO w id th  (ft) * 590.91 * TOP w ld th  (ft) * 256.80 : 130.26 : 203.85 : 
* vel; To ta l  (f t /s) * 3.67 * ~ v j . , v e l .  ( f t / s j  * 2.66 5.04 2.34 
* Max Chl Dpth (ft) 9 2.02 * HY r ~ e p t h  (ft * 0.55 : 1.48 : 0.45 * 
'< c o w .  To ta l  ( c ~ s )  * 13887.5 * c o w .  ( c ~ s )  * 3325.6 8641.7 1920.3 : 
* Length Wtd. (ft) * 1255.79 * Wetted Per. (ft * 256.80 * 130.28 ' 203.85 
*  in Ch E l  (ft) * 1209.40 * h e a r  l b  f t  0 4 3  * 6 * 0.36 * 

* 1 .36  * Stream Power (1 /ft s) : 1.15 * 5.87 * 0.83 " 
* 9 . 9 1  * Cum volume (acre- f t )  9.02 : 29.23 * 7.25 " 
* 0.06 * cum SA (acres) * 12.76 19.32 * 8.97 ,*,, *****,,* ,,** . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 
0.7 o r  g rea ter  than 1.4. Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross secfions. 

Warning: The energy l oss  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and prevlous cross sect ion.  

Th is  may i n d i c a t e  t h e  need f o r  a d d i t i o n a l  cross sec t ions .  

CROSS SECTION 

RIVER: 3SlWS4B ( ~ 7 3 )  Rs: 
REACH: REACH 1 

TNPI IT - .  
Descr ip t ion :  
s t a t i o n   levat ti on Data num= 38 

s t a  Elev s t a  EleV s t a   lev s t a  E lev  s t a  Elev 
***h*h**Y****i****t******~~***********~***<,*,,,,*,'*",~,<****~***~******~~**********~~* 

9510.77 1201.89 9514.07 1201.92 9520.03 1201.86 9527.79 1201.78 9576.21 1201.34 
9599.4 1201.31 9620.19 1201.26 9649.48 1201.2 9676.75 1201.23 9691.85 1201 .1  

9707.22 1201.08 9712.7 1201.07 9723.46 1201.12 9729.78 1201.14 9788.1 1200.84 
9799.7 1200.8 9810.1 1200.77 9849.78 1200.64 9857.57 1200.61 9899.85 1200.46 

9905.05 1200.44 9949.93 1200.29 9952.53 1200.28 10000 1200.1510064.44 1200.35 
10079.27 1200.4110128.88 1200.6110158.53 1200.7410193.31 1200.9 10237.8 1201.06 
10257.75 1201.1210289.49 1201.5210297.46 1201.5510308.69 1201.5910319.33 1201.62 
10333.43 1201.6610335.07 1201.6710337.23 1201.67 

Manning's n values num= 3 
s t a  n v a l  s t a  n v a l  n Val 

****,<***I*h**i**,,**."*h**tYht****~:~*~~,~**** 

9510.77 .042 9723.46 .04310257.75 ,042 

sank Sta: Lef t  R igh t  Lengths: L e f t  channel R igh t  coeff Contr. Expan. 
9723.4610257.75 1250 1302 1250 .1 .3 

$~t::,::~:::$:~:y;~,~!::f:'J:~:::~:~~~+~*~~**,~~****~~*+****~***~****~*~****~~***~~**~*~***~**~** 
* E.G. Elev (ft) 1201.74 * ~ l e m e n t  * Le f t  0s * Channel : ~ i g h t  OB : 
* Vel Head (ft) * 0.10 * W t .  n-Val. * 0.042 * 0.043 0.042 
* W.S. Elev ft) * 1201.64 * Reach Len. (ft) * 1250.00 * 1302.00 ' 1250.00 * 
* c r i t  w.s. Eft) * 1201.25 * F ~ O W  Area (sq ft) * 68.03 * 548.22 * 12.30 * 
* E.G. Slope (ft/ft) * 68.03 * 548.22 : 12.30 " 
* Q T o t a l  (cfs) * 91.79 :1408.15 10.07 * 

TO Width ft) * 180.38 534.29 * 69.02 * 
* vey T o t a l  Eft/s) * 1.35 * 2.57 * 0.82 * 
* Max c h l  opth (ft) * 0.38 * 1.03 : 0.18 * 
* conv. To ta l  (cfs) * 1256.2 * 19272.0 137.8 " 
* Length wtd. (ft) * 1291.65 * Wetted per.  (ft * 180.39 : 534.29 * 69.02 ' 
* Min ch  ~1 (ft) * 1200.15 * Shear ( lb/sq ft i * 0.13 0.34 * 0.06 " 
* n lpha  * 1.09 * Stream power (1 /ft 5) : 0.17 : 0.88 : 0.05 ' 
* F r c t n  LOSS (ft 3 * 9.73 * Cum Volume (acre- f t )  * 6.15 18.41 5.81 * 

* 0.02 * cum SA (acres) 6.74 * 9.62 * 5.21 ' :,:,~,sg::*$fr,,**h*~**ii*fii,,***U**~9r**+***~**~*****~~~**~~~*****~****~**~***~*~u*+h~ic+c** 
warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l ess  than 

0.7 o r  g rea ter  than 1.4. Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross secfions. 
Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and prevlous cross sect ion.  

This may i n d i c a t e  t h e  need fo r  a d d i t i o n a l  cross sect ions.  

CROSS SECTION 
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3SlWS4LH71.rep 
RIVER: 351WS4B (H73) 
REACH: REACH 1 RS: 1.589 

INPUT 

Manning's n  values num= 3 
s t a  n  Val s t a  n  Val s t a  n  Val 

....................................................... 

9432.76 ,042 9933.86 .04310043.35 ,042 

sank s t a :  Lef t  Right  Lengths: Lef t  channel R i  h t  Coeff con t r .  Expan. 
9933.8610043.35 1100 1113 1900 .1 .3 

* E.G. Elev (ft) 
* Vel Head (ft) " W.S. Elev (ft) 
+ c r i t  w.S. (ft) 
* E.G. Slope (ft/ft) 
* Q To ta l  (cfs) 
* TO Width (ft) 
* veY To ta l  ( f t /s)  
* Max c h l  opth (ft) 
* conv. To ta l  (cfs) 
* Length Wtd. (ft) 
* Min ch El  lftl . . * Alpha 
* Frc tn  LOSS (ft) 
* C & E  LOSS (ft) 
* * * * * * * * * * * ih* t~* * * * * l i  

L e f t  0s 
0.042 

1113.00 
112.30 
112.30 
275.79 
289.29 

2.46 
0.39 

2559.1 
289.29 

0.28 
0.69 
3.56 

channel * 
0.043 * 

1113.00 * 
184.29 * 
184.29 * 
970.62 * 
109.49 * 

5.27 * 
1.68 * 

9006.6 * 
109.58 * 

1.22 
6.42 * 
7.47 * * 

I * I * * * * * * Y Y ,  

Right  OB * 
0.042 * 

1113.00 ' 
108.72 " 
108.72 " 
213.59 * 
293.96 * 

1.96 * 
0.37 : 

1982.0 
293.96 

0.27 " 
0.53 * 
4.08 * 

Warning: The energy equation could not  be balanced w i t h i n  t he  s p e c i f i e d  number o f  i t e r a t i o n s .  The 
program used c r i t i c a l  depth f o r  t he  water surface and continued on w i t h  t he  ca lcu la t ions .  

warning: o iv ided f l o w  computed f o r  t h i s  cross-sect ion.  
warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and previous cross sect ion.  

This may i n d i c a t e  the  need for  add i t i ona l  cross sec t ions .  
Warning: During the  standard step i t e r a t i o n s ,  when the  assumed wafer surface was,set equal t o  c r i t i c a l  

depth, the  ca l cu la ted  water surface came back below c r i t i c a l  depth. This i nd i ca tes  t h a t  t he re  
i s  

no t  a  v a l i d  s u b c r i t i c a l  answer. The program defaul ted t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: 351WS4B (H73) 
REACH: REACH 2 RS: 1 .378 

INPUT 
oesc r i p t i on :  
s t a t i o n  E levat ion  Data 

Elev s t a  .......................... 
num= 69 

Elev s t a  
I**!,************ 

1185.16 9435.69 
1184.8 9584.43 

1184.38 9692.36 
1184.13 9834.52 
1183.93 9974.38 

1183.2 10082.6 
1183.2110096.42 
1182.6210136.23 
1183.1410168.59 
1184.3510265.72 
1184.7410385.18 

Elev s t a  **************** 
1185.15 9484.4 
1184.64 9589.69 
1184.36 9734.48 
1184.06 9846.35 
1181.83 10000 
1183.1710085.21 
1183.1210099.41 
1182.7410151.46 
1183.2510172.38 
1184.4410285.02 
1184.7910424.94 

Elev Sta  
* * * l * * * * t f C * * * t * .  

1184.98 9487.02 
1184.62 9634.45 
1184.26 9743.69 
1184.04 9884.53 
1180.5210026.56 
1183.1910088.28 
1183.0310112.07 
1182.9110155.87 
1183.35 10175.3 

1184.5 10318.8 
1184.9410435.26 
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3SlWS4LH71. rep 
10478.01 1185,1810485.34 1185.2210531.08 1185.4510535.42 1185.4710584.16 1185.73 

10585.5 1185.7410607.95 1185.8610635.58 118610637.23 1186.0110685.66 1186.23 
10690.3 1186.2510735.74 1186.4410743.37 1186.47 10765.1 1186.56 

Manning's n values num= 3 
s t a  n v a l  s t a  n Val s t a  n Val 

**tt******+**~,,***t,<****t**b****+t******,<*~******* 

9411.39 .042 9934.55 .04310091.91 ,042 

sank s ta :  Le f t  R igh t  Lengths: Le f t  channel ~i h t  c o e f f  COntr. Expan. 
9934.5510091.91 1300 1335 1g00 .1 .3 

:::::*::$;::;*:y;::;**:;:2E*!::*i*******,,,<***,t**,,**********,,****<,****<9<*********************** 
* E.G. EleV (ft) * 1184.92 * ~ l e m e n t  *  eft os : channel : ~ i g h t  OB : 
* Vel Head (ft) * 0.21 * w t .  n-Val. 0.042 0.043 0.042 
* w.s. Elev (ft * 1184.71 * Reach Len. (ft) * 1300.00 * 1335.00 " 1300.00 " 

* c r i t  w.s. (ftj * 1183.89 *  low ~ r e a  (sq ft) * 166.43 * 400.23 ' 210.46 " 
* E.G. s lope (ft/ft) "0.004260 * 166.43 * 400.23 " 210.46 ' 
* Q To ta l  (c fs)  * 2320.00 : ;$:; $ ? S F )  * 225.99 * 1680.94 * 413.07 " 
* TO w id th  (ft) * 794.95 * Top Width (ft) * 369.06 * 157.36 * 268.53 * 
* vel; To ta l  (f t /s) v e l  . ( f t /s  * 1.36 % 4.20 * 1.96 * 
* Max c h l  opth (ft) : :::: : ;;!F. oepth (ft * 0.45 * 2.54 : 0.78 : 

* 35546.7 * conv. (cfs) * 3462.6 : 25755.1 6329.0 * (cfs) * 1323.71 * wet ted Per. (ft * Length wtd. (ft) * 369.06 157.50 * 268.56 " 
* Min ch ~l (ft) * 1180.52 * shear ( lb/sq f t i  * 0.12 0.68 * 0.21 * 
* ~l pha * 1.53 * stream power (1 /ft s) ; 0.16 2.84 : 0.41 " 
'< F r c tn  LOSS (ft E * 7.29 * cum volume (acre-ft) 43.32 : 66.11 23.53 " 

* 0.01 * cum SA (acres) 80.87 32.32 * 47.31 * :*:,&Lt:::*:fX.*** lih,,*******,<**t******t***,<***,<*********9<~,,<**********?,********~:****<c****~r*s**i~ 

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

Th is  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sec t ions .  

CROSS SECTION 

RIVER: 3SlWS4B (H73) 
REACH: REACH 2 RS: 1.125 

INPUT 
Descr ip t ion :  
s t a t i o n   levat ti on Data num= 60 

s t a  Elev Elev s t a  s t a  Elev s t a   lev 
tt**,~***,,tthL*tVt****~:~1***t*****,,***i******~?<~~*******~~**,,******~<*~****~******* 

9283.76 1177.33 9292.85 1177.31 9294.76 1177.3 9302.49 1177.27 9336.06 1177.14 
9344.35 1177.11 9377.37 1177 9395.85 1176.94 9418.67 1176.9 9447.35 1176.85 
9459.98 1176.84 9498.85 1176.81 9501.28 1176.81 9511.15 1176.81 9542.59 1176.78 
9550.35 1176.78 9583.89 1176.74 9601.85 1176.73 9625.2 1176.7 9653.35 1176.67 
9666.51 1176.65 9704.85 1176.6 9707.81 1176.59 9719.81 1176.58 9749.12 1176.55 
9756.35 1176.54 9790.42 1176.53 9807.85 1176.52 9831.73 1176.53 9859.35 1176.52 
9873.03 1176.52 9910.85 1176.51 9928.47 1176.51 9955.64 1176.49 9962.35 1176.47 

10000 1173.0210036.03 1174.9310047.49 1175.5210053.02 1175.8210068.82 1176.75 
10086.6 1176.8310123.05 1176.9810173.38 1177.1710177.28 1177.18 10180.1 1177.18 

10231.51 1177.24 10273.6 1177.1410285.74 1177.1110302.51 1177.1510339.97 1177.3 
10367.1 1177.44 10394.2 1177.4910431.63 1177.6210448.43 1177.66 10460.6 1177.71 

10502.66 1177.85 10554.1 1178.23 10556.9 1178.2510560.75 1178.2910603.54 1178.57 

Manning's n Values num= 3 
S ta  n Val s t a  n v a l  s t a  n Val ................................................... 

9283.76 ,042 9962.35 .04310068.82 .042 

sank Sta: Le f t  R igh t  Lengths: L e f t  channel R i  h t  coeff Contr. Expan. 
9962.3510068.82 1300 1328 1100 .1 .3 

: $ : : ~ , ~ : : ; ~ y , : ~ : : y ~ ~ ~ : ~ : f l ~ : ~ ~ ! , F ~ t ~ , ~ ~ , , ~ ~ ~ ~ ~ ~ ~ ~ * ~ ~ ~ ~ ~ * ~ ~ ~ ~ ~ ~ , ~ ~ ~ , ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ * ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ * * ~ * ~  
* E.G. Elev (ft) * 1177.61 * Element 2 Lef t  os * channel : R i  h t  0s 
* v e l  Head (ft) * 0 .31  * w t .  n-Val. * 0.042 * 0.043 8.042 
* W.S. Elev ft) * 1177.30 * Reach Len. (ft) * 1300.00 * 1328.00 * 1300.00 ' * c r i t  w.s. Ift) * 1177.30 *  low Area (sq ft) * 379.82 * 264.45 : 51.71 * 
* E.G. s lope (ft/ft) *0.007425 * Area (s ft) * 379.82 * 264.45 51.71 " 
* Q T o t a l  ( c ~ s )  * 2290.00 i, Flow (C?S) * 795.76 * 1441.90 52.34 : 
* TO w id th  ft) * 1043.42 TOP w id th  (ft) * 666.68 * 106.47 * 270.27 
* ve? To ta l  t f t / s )  * 3.29 * AV . v e l  . ( f t / s j  * 2.10 2 5.45 * 1 . 0 1  : * 4.28 * Hy!r ~ e p t h  (ft * 0.57 * 2.48 ' 0.19 
* * Max conv. Chl To ta l  Opth ( c ~ s )  (ft) * 26576.0 * canv, ( ~ f s )  * 9235.0 * 16733.6 * 607.4 " 
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3 ~ 1 ~ ~ 4 ~ ~ 7 1 .  rep * 
* Length Wtd. (ft) * 1319.29 * wetted Per. (ft) 666.68 : 106.73 : 270.27 " 
* Min ch ~l (ft) * 1173.02 * Shear ( lb/sq ft) 9. 0.26 1.15 0.09 * 
" Alpha 1.87 * stream Power ( l b / f t  s) : 0.55 : 6.26 * 0.09 * 
* Frc tn  LOSS (ft) * 7.84 * cum volume (acre-ft) 35.17 55.93 " 19.61 * 
* c & E Loss (ft) * 0.02 * cum sA (acres) * 65.41 * 28.28 * 39.27 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy equation could not be balanced w i t h i n  the  specif ied number o f  i t e ra t i ons .  The 
program used c r l t l c a l  depth f o r  the  water surface and continued on w l t h  the ca lcu la t ions.  

warning: The energy lpss  was greater  than 1 .0  ft (0.3 m). between the current and prevlous cross section. 

This may i n d i c a t e  the need for  add i t i ona l  cross sections. 
Warning: During the standard step i t e r a t i o n s ,  when the assumed wafer surface was,sef equal t o  c r i t i c a l  

deoth, the ca lcu la ted water surface came back below c r l t l c a l  depth. ~ h l s  indicates t h a t  there . . 
i s  

not  a v a l i d  s u b c r i t i c a l  answer. The program defau l ted t o  c r i t i c a l  depth 

CROSS SECTION 

RIVER: 3SlWS4B (H73) 
REACH: REACH 2 RS: 0.874 

Manning's n values num= 3 
s t a  n Val s t a  n v a l  s t a  n Val 

***********t*********ir**,I*%.*I~******,r************ 

9340.5 ,042 9914.09 ,043 10065.6 .042 

Bank s ta :  Lef t  Right Lengths: Left  channel ~ i g h t  coe f f  Contr. Expan. 
9914.09 10065.6 1500 1567 1500 .1 .3 

CROSS * * f~ l+*s**~* , ,~ IC** * *~f f1~2~~** i l t~*~~*~~** *~~ , r+** *~*~~** * * * * *~** * * * * * * * * * * * * * * * *%*%*** * * *  SECTION OUTPUT p r o f i l e  #PF 1 

* E.G. Elev (ft) 1168.66 * ~ l e m e n t  * Left  0s " channel * R i  h t  0s 2 
7- ve l  Head (ft) * 0.24 * w t . n - v a l .  * 0,042 " 0.043 " 8.042 
* W.S. Elev (ft) * 1168.42 * Reach  en. (ft) * 1500.00 * 1567.00 * 1500.00 * 
* c r i t  W.S. (ft) 

A *  low Area (sq ft) * 159.24 * 381.54 * 187.82 * 
* E.G. slope (ft/ft) *0.004856 * Area (s ft) * 159.24 " 381.54 * 187.82 * 
* Q Tota l  ( c ~ s )  * 2270.00 * Flow (C?S) " 239.12 * 1699.82 * 331.06 * r TO wid th  ft) * 797.22 " TOP wid th  (ft) * 335.00 * 151.51 * 310.71 : 
" Ve? Tota l  gft/s) * 3.12 * Avg. Vel. ( f t /s )  * 1.50 : 4.46 " 1.76 
* Max ch l  0pth (ft) * 3.99 * Hydr. Depth (ft) * 0.48 2.52 " 0.60 * 
* conv. Total  cfs) * 32573.9 * conv. (cfs) * 3431.4 : 24391.9 * 4750.6 * 
* Length wtd. {ft) * 1553.41 * wetted per. (ft) * 335.00 151.63 * 310.71 : 
* Min ch EI (ft) * 1164.43 * shear ( lb/sq ft) * 0.14 : 0.76 " 0.18 
* nlpha * 1.60 * stream Power (1 b / f t  s) : 0.22 3.40 * 0.32 : 
* ~ r c t n  LOSS (ft * 9 .01  * cum volume (acre-ft) 27.13 * 46.08 " 16.04 
* c & E Loss (ft * 0.02 * cum SA (acres) 50.47 * 24.34 " 30.60 * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

warning: The energy loss  was greater than 1.0 ft (0.3 m).  between the cur rent  and previous cross section. 

This may ind ica te  the  need for  add i t iona l  cross sect ions.  

CROSS SECTION 

RIVER: 351WS4B (H73) 
REACH: REACH 2 RS: 0.577 

INPUT 
Descr ipt ion:  Approximately a t  crossing of 1 3 9 t h  Avenue. 
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Manning's n  values num= 3 
s t a  n  v a l  s t a  n  Val s t a  n  Val 

**h**h************t,~***t***,<****l*h*,',~***~~** 

9166.26 .042 9939.69 .04310297.96 ,042 

sank s t a :  Le f t  R igh t  Lengths: Lef t  Channel ~ i g h t  Coef f  Contr. Expan 
9939.6910297.96 1450 1504 1450 .1 .3 

$::::*~~$~::;*:;;::~**:::z~:*!!:*:*****9<**,z*"<<,,<****************,<********v,?<*********?t******~~*** 
* E.G. Elev (ft) * 1159.63 * Element * Le f t  0s * channel : ~ i g h t  OB * 
* v e l  Head (ft) * 0.19 * w t . n - v a l .  * 0.042 * 0.043 0.042 :: 
* w.?. E lev (ftj * 1159.45 * Reach Len. (ft) * 1450.00 * 1504.00 ' 1450.00 
* c r l t  W.S. (ft * 1159.14 *  low Area (sq ft) 133.47 '( 513.33 * 81.17 
* E.G. s lope (ft/ft) *0.007071 " Area (s ft) * 133.47 * 513.33 * 81.17 * 
" Q To ta l  (cfs) * 2240.00 * Flow (C?s) * 213.63 * 1895.31 : 131.05 * 
* TO Width (ft) * 899.48 * TOP w id th  (ft) * 338.21 358.27 203.00 : 
* ve'; To ta l  ( f t / s )  2 z::! s A V $ ,  ve l .  ( f t /s  * 1.60 * 3.69 * 1.61 
* Max c h l  ~ p t h  (ft) ~y r Depth (ft * 0.39 * 1.43 * 0.40 " 
* conv. To ta l  (cfs) * 26638.8 " conv. (cfs) * 2540.6 *22539.7 : 1558.5 : 
* Length wtd. (ft) * 1490.12 * Wetted Per. (ft * 338.21 * 358.39 203.00 
*  in Ch ~l (ft) * 1156.52 * Shear ( lb/sq ft * 0.17 * 0.63 * 0.18 " 
: Alpha * 1.26 * Stream power (1 /ft s) : 0.28 " 2.33 5 0.28 * 

~ r c t n  LOSS (ft) * 8.35 * cum volume (acre-ft) 22.09 " 29.99 11.41 " 
* 0.00 * Cum SA (acres) * 38.87 * 15.18 * 21.76 * :,X$,,5,$:::,,6fF2 , ~ , c * ~ * t t , , * * i i ~ * , c , c * * ~ * * * + ~ 9 , ~ * * , ~ * * * * ~ ~ , ~ * * * ~ ~ * * * * ~ , t * * . * ~ ~ * * * , ~ * * * * ~ * * * + ~ + ~ * * * ~ ~ * * * ,  

Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  g rea ter  than 1.4. This may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sect ions.  

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and prevlous cross sec t ion .  

This may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sec t ions .  

CROSS SECTION 

RIVER: 351WS4B (H73) 
REACH: REACH 2 RS: 0.292 

~ e s c r i p t i o n :  
s t a t i o n  E levat ion  Data 

s t a    lev s t a  ........................ 
num= 95 

Elev Sta 
***ti***********, 

1151.48 8851.89 
1151.39 8941.42 
1151.34 9033.19 
1151.28 9134.42 
1151.29 9227.64 
1151.2 9327.43 
1150.91 9442.36 
1150.67 9520.43 
1150.54 9603.4 
1150.35 9713.44 
1150.21 9818.12 
1150.07 9906.44 
1147.3110011.66 
1149.09 10086.2 
1150.2910222.25 
1150.5510353.64 

Elev s t a  Elev s t a  
i t l * * * *s*** . * * * * * * * * * * * * i?*******~  

Elev 
I******* 

1151.4 
1151.36 
1151.31 
1151.27 
1151.25 
1151.05 
1150.78 
1150.59 
1150.45 
1150.28 
1150.09 
1148.87 

1148 
1150.21 
1150.49 
1150.84 
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351Ws4LH71. rep 
10412.68 1150.8510427.28 1150.910460.62 1151.0210481.05 1151.1110514.11 1151.26 
10567.32 1151.5 10567.6 1151.510568.04 1151.510621.08 1151.7310653.59 1151.86 
10674.57 1151.9510708.81 1152.110728.06 1152.1810739.86 1152.2410756.11 1152.32 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

**l****,,*~,t***t**,<***f , c * , . ~ * * * * * * * * * * * * * * * * ~ * * * * * *  

8813.21 ,042 9925.47 .043 10086.2 ,042 

sank sta:  Lef t  R i  h t  Lengths: Left  channel ~ i g h t  coe f f  contr .  Expan 
9925.47 10082.2 1500 1542 1500 .1 .3 

CROSS SECTION OUTPUT Pro f i l e  #PF 1 ****i***b*********** **%,, ***********************+r* ,<****** ,<***** ,<*************?c****9:*************  

: E.G. E l e ~  (ft) * 1151.28 * Element * Lef t  os : channel *; R i  h t  08 *; 
v e l  Head (ft) * 0.21 * w t .  n-val. * 0.042 0.043 8.042 

if w.5. Elev (ft) * 1151.06 ' Reach Len. (ft) * 1500.00 * 1542.00 : 1500.00 * 
* c r i t  W.S. (ft) * 1150.83 *  low ~ r e a  (sq ft) * 337.83 * 405.64 211.14 * 
* E.G. slope (ft/ft) *0.004711 * Area (s ft) * 337.83 * 405.64 * 211.14 * 
* Q To ta l  ( c ~ s )  * 2710.00 ' Flow (CTS) * 583.19 * 1782.68 ' 344.13 * 
* TO wid th  (ft) * 1108.32 * Top Width (ft) 1 563.61 * 160.73 * 383.98 * 
* ve? Tota l  (ft/s) * 2.84 * A V ~ .  ve l .  ( f t / s )  * 1.73 * 4.39 * 1.63 * 
* Max c h l  ~ p t h  (ft) * 3.75 * Hydr. Depth (ft) * 0.60 ' 2.52 * 0.55 * 
* conv. Total  (cfs) * 39482.8 * conv. (cfs) * 8496.7 * 25972.4 * 5013.7 : 
f Length wtd. (ft) * 1525.74 * Wetted per. (ft) * 563.61 * 160.83 * 383.98 - Mi n ch ~l (ft) * 1147.31 * Shear ( lb/sq ft) * 0.18 : 0.74 * 0.16 " 
* ~l pha 1.70 ' stream power ( l b / f t  s) *; 0.30 3.26 2 0.26 * 
* ~ r c t n  LOSS (ft) * 8.82 * cum volume (acre-ft) 14.24 : 14.12 6.54 " 

* 0.00 * Cum SA (acres) *- 23.87 * 11.99 * 

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

This may ind ica te  the need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 351WS4B ( ~ 7 3 )  0,000 
REACH: REACH 2 

Elev s t a  
**,:*******tiit**: 

Manning's n Values num= 3 
Sta n Val Sta n v a l  s t a  n va l  

** *********e***.?***i<**-,,*i*****VCU*****~~~***** 

8906.6 ,042 9877.19 .04310067.64 .042 

sank Sta: Lef t  Right Lengths: L e f t  channel Right coeff contr .  Expan. 
9877.1910067.64 5 5 5 .1 .3 

~ ~ ~ : : * : ~ ~ . ; ~ ~ ~ ~ * : ~ ~ , P ~ ~ * , , p : : f l ~ ~ * ~ , p , F * ~ ' * . *  *.*,,,<**,*,,,: ***,*.** * ..**,**** *...*****.***i**-***~z****rr* 

* E.G.  lev (ft) * 1142.46 " Element * Left  0s * channel * Right 0s * 
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* F rc tn  Loss ft " C & E Loss l ft j 
***t*******,,*******th( 

CROSS SECTION 

RIVER: 3SlWS3 (H29) 
REACH: REACH 1 RS: 1.096 

INPUT 
Descr ip t ion :  L i m i t  of study. 
s t a t i o n  E levat ion  Data num= 45 

s t a  Elev s t a  Elev Sta Elev s t a  Elev s t a  Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9565.44 1229.96 9576.21 1229.93 9585.47 1229.9 9595.22 1229.86 9620.84 1229.77 
9645.17 1229.67 9656.21 1229.62 9667.82 1229.57 9691.57 1229.46 9714.13 1229.35 
9726.94 1229.29 9740.43 1229.22 9762.31 1229.11 9783.09 1229.01 9797.67 1228.94 
9813.03 1228.86 9833.04 1228.77 9852.05 1228.67 9868.41 1228.59 9885.63 1228.51 
9903.78 1228.44 9921.01 1228.36 9939.14 1228.3 9958.73 1227.33 9962.72 1227.2 
10000 1226.1810030.76 1227.47 10033.5 1227.5710035.53 1227.6510037.07 1227.7 

10053.89 1228.2610094.82 1228.410096.02 1228.4110101.66 1228.4310138.15 1228.59 
10145.95 1228.6210180.28 1228.8210197.07 1228.9310222.41 1229.09 10248.2 1229.28 
10264.54 1229.410299.33 1229.6810306.66 1229.7310340.99 1229.9910343.39 1230.01 

Manning's n  values num= 3 
s t a  n  Val s t a  n  Val s t a  n  Val 

***,<*******l**tl , ,h******I~:,:~,~h,1**~<~;?,****~~9<***~** 

9565.44 .042 9939.14 ,04310053.89 ,042 

sank Sta: Le f t  R igh t  Lengths: Le f t  channel R i  h t  coef f  Contr. Expan. 
9939.1410053.89 1800 1849 1800 .1 .3 

Warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 
0.7 o r  g rea ter  than 1.4. This  may i n d i c a t e  t he  need f o r  add i t i ona l  cross secfions. 

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and prevlous cross sec t ion .  

This may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 3SlWS3 (H29) 
REACH: REACH 1 RS: 0.745 

INPUT 
oescy ip t ion :  
s t a t i o n   levat ti on Data num= 75 
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Manning's n values num= 3 
s t a  n Val s t a  n v a l  s t a  n Val 

***h******I*********9<*********i i**********9,*~<+c**?< 

9351.89 ,042 9950.72 ,04310071.67 ,042 ~ ~ 

Bank Sta: Le f t  R igh t  Lengths: L e f t  Channel ~ i g h t  c o e f f  con t r .  Expan. 
9950.7210071.67 1900 1950 1900 .1 .3 

Warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 
0.7 o r  g rea ter  than 1.4. Th is  may i n d i c a t e  t h e  need fo r  a d d i t i o n a l  cross sec t ions .  

Warning: The energy l oss  was g rea te r  than 1.0 ft (0.3 m). between t h e  cu r ren t  and prevlous cross sec t ion .  

This may i n d i c a t e  t h e  need fo r  a d d i t i o n a l  cross sec t ions .  

CROSS SECTION 

RIVER: 351WS3 (HZ91 
REACH: REACH 1 RS: 0.376 

~ a n n i n g ' s  n values num= 3 
s t a  n Val s t a  n Val n Val *******t*Y********,'*%************t^***:Z:******~* 

9653.48 .042 9951.92 ,04310063.54 .042 
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3Slws4LH71. rep  
Bank s ta :  Le f t  R igh t  Lengths:   eft channel R i  h t  c o e f f  cont r .  Expan. 

9951.9210063.54 1900 1985 1800 .1 .3 

Z::::*:::Tf:!*:~~f!T,<*fr:SfSf~:Y~:~*:*~<h*.*********************,,******,8*,,*****,<***~,?*********,:**** 
" E.G. Elev (ft) * 1198.21 Element * L e f t  06 ; channel * R i  h t  0s : " v e l  Head (ft) * 0.22 * W t .  n-Val. * 0.042 0.043 ' 8.042 
* W.S. E lev  (ft) * 1197.99 * Reach Len. (ft) * 2000.00 * 2000.00 * 2000.00 * 
'G c r i t  W.S. (ft) * 1197.99 *  low Area (sq ft) * 93.12 * 103.05 " 16.63 * 
* E.G. s lope (ft/ft) :0.017391 " Area (s ft) * 93.12 4 103.05 ,t 16.63 " " Q To ta l  (cf5) 670.00 * Flow (C?S) * 200.49 * 445.16 24.36 * 
* TO w id th  ft) * 503.26 * TOP Width ft) * 297.05 * 111.62 * 94.58 * 
* veI; To ta l  h / s )  ve l  . [ f t / s )  ?::: : Depth (ft) 

* 2.15 * 4.32 * 1.46 * 
* Max chi ~ p t h  (ft) " 0.31 * 0.92 0.18 * 
* conv. To ta l  c f s )  5080.6 * conv. (c fs)  * 1520.3 * 3375.6 * 184.7 * 
* Length Wtd. gft) " 2000.00 * wetted per. (ft) * 297.06 * 111.65 : 94.58 * 
*  in ch ~l (ft) * 1196.44 * shear (lb/sq ft) * 0.34 * 1.00 0.19 't 
* ~ l p h a  * 1.40 ' s t r eam power ( l b / f t  s) : 0.73 * 4.33 : 0.28 " * F rc tn  LOSS (ft) * 10.83 * cum Volume (acre-ft) * 5.96 : 11.55 5.21 ; 

* 0.00 * Cum SA (acres) 
~ * S ~ $ ~ L k ~ : : , ~ M E ? ~ ~ * i l ( r , ~ * * t v * i i ~ ~ ~ , , ~ + I * * , c ~ ~ ~ * * ~ * * * ~ ~ ~ * ~ * * * * * * * ~ * * ~ ~ * * ~ r ~ ~ * * * ~ ~ ~ ~ ~ * * * * * * * * * * * * * * * * * ~ t * * * *  

warning: The energy equation cou ld  no t  be balanced w i t h i n  t h e  spec i f ied  number of i t e r a t i o n s .  The 
program used c r i t i c a l  depth f o r  t h e  water sur face and continued on w i t h  t he  ca l cu la t i ons .  

Warning: The energy l oss  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and prevlous cross sec t ion .  

Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sect ions.  
Warning: Dur ing t h e  standard step i t e r a t i o n s ,  when the  assumed water surface was,set equal t o  c r i t i c a l  

depth, t h e  ca l cu la ted  water surface came back below c r i t i c a l  depth.  his lnd l ca tes  t h a t  there  
1s 

no t  a v a l i d  s u b c r i t i c a l  answer. The program defau l ted  t o  c r i t i c a l  depth. 

~ i ~ t 9 ~ ~ t t ~ ~ l ~ ~ ~ h ~ ~ * * ~ ~ ~ ~ ~ 1 1 ~ ~ ~ I 1 W ~ * * ~ ~ U ~ i i ~ ~ ~ + ~ ~ ~ ~ ~ ~ ~ ? 9 r ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ + c ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ + ~ ~ < ~ ~ ~ ~ ~ ; ~ ~ ~ * ~ ~ c ~ ~ ~ 9 ~ ~ ~ ~ ~ ~  

SUMMARY OF MANNING'S N VALUES 

River :  3slWs4A (H71) 
t 9 c ~ ~ ~ ~ r h * t ~ + ~ t ~ h * t C * t ~ i * U U U ? ~ ~ 1 1 I I * i . i . ~ r ~ ~ ~ ~ 1 1 h + ~ ~ * * * t ~ ~ ~ ~ ? ~ ~ ~ ~ ~ 9 ~ ~ ~ ~ ~ ~ ? ~ ~ ~ * * * ~ ~ c ~ ~ * ~ ~ * ~  

*REACH 1 
*REACH 1 
'REACH 1 
*REACH 1 
"REACH 2 
"REACH 2 
"REACH 2 
*REACH 2 
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3slWS4!LH?l.rep 
*REACH 2 * 0.292 * .042* ,043" .042* 
"REACH 2 * 0.000 * .042* .043" .042* 
**t**~~****~******+e~,~***IiIiIi**~~*-trn**ttt****~*+,~*********~**,<*%*,-* 

* R i v e r s t a .  " n l  " n2 * n3 * ................................................................ 
*REACH 1 " 1.096 i ,042" ,043" .042* 
*REACH 1 * 0.745 * ,042" .043* .042* 
"REACH 1 * 0.376 * .042'< ,043' .042* 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

R i v e r :  3slWS4B (H73) 
................................................................... 

*. Reach * R i v e r  s t a .  * L e f t  * channel * R i g h t  * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*REACH 1 * 2.316 * 1200* 1265' 1200" 
*REACH 1 " 2.076 A 1200" 1272% 1200* 
"REACH 1 * 1.836 * 1250" 1302" 1250* 
"REACH 1 * 1.589 1100* 1113" 1100' 
'REACH 2 * 1.378 * 1300* 1335% BOO* 
'REACH 2 " 1.125 i 1300* 1328' 1300' 
"REACH 2 * 0.874 t 1500" 1567* 150OX 
*REACH 2 * 0.577 * 1450' 1504* 1450' 
*REACH 2 * 0.292 2 1500' 1542* 1500* 

.*REACH 2 * 0.000 V 5' 5* 5* 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

R i v e r :  3slws3 ( ~ 2 9 )  
* * * * *~~* * * * * * * * * * * l * * * *V%** * * * * * * * * * * * * * * * * * * * * * *< . * * * * *<c* * ,? * * * *~ *  

~ .. .. .. .~ 
Reach * R i v e r  s t a .  ' L e f t  * channel * 

*REACH 1 " 1.096 * 1800' 1849" 1800* 
*REACH 1 " 0.745 f 1900" 1950* 19006 
'REACH 1 * 0.376 1900' 1985f 1900f 
* * * * * * * * * * * * * * * * * * * * * * * * * * , , * * * * * * * * * * * * * * * * * * * ,<* * * * * * * * * *9<** * * * * *  

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
R i v e r :  3SlWS4A ( ~ 7 1 )  

a **?cl*******t**+************%*<<****I********************* 
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Reach * R i v e r  s t a .  * contr. * ~ x p a n .  * 
%t*h* * * * f * * * * * * * * * * i . i . * * * i i 11<<* * * i * i * 11 * * * l i * * t *9< * *+ * * * *<e * * * * * *  

"REACH 1 " 2.316 * .1* .3* 
*REACH 1 * 2.076 * .I* .3" 
"REACH 1 * 1.836 * . 1* .3* 
'<REACH 1 * 1.589 * .l* .3* 
'REACH 2 1.378 * . 1'< .3* 
"REACH 2 1.125 * .l* .3' 
"REACH 2 " 0.874 * .l* .3" 
"REACH 2 " 0.577 * .1* .3* 
"REACH 2 " 0.292 * . l* .3" 
*REACH 2 * 0.000 * 1" . 3*  
h * * * ~ , * b ~ * * * * * * * * * * * * * ~ , < , ' * r . ' * * ~ < * * * * * * * * * * , < * * * ~ , , , ~ * * * ~ , * * * * *  

R i v e r :  3SlW53 (H29) 

.................................................................. 

* Reach * R i v e r  s t a .  " c o n t r .  * ~ x p a n .  * 
,<***********?~,fl****VI.t*******,~**********<,**<<,'********~<* 

*REACH 1 " 1.096 * .1" . 3'* 
"REACH 1 * 0.745 * .Ih .3* 
"REACH 1 " 0.376 * .1* . 3 *  
t*ft****************"It***,~***ii**I~*****************~<?r*** 
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MODEL: 3SlWS5 (B45) 
REACH: 3SlWS5 (B45) 



HEC-RAS Vers ion 3.1 November 2002 
u.8. Army corp  o f  Engineers 

Hydro log ic  Engineering center  
609 second s t r e e t ,  s u i t e  D 

Davis, C a l l f o r m a  95616-4687 
(916) 756-1104 

X  X X X X M O (  XXXX XXXX XX XXXX 
X  X X  X  X  X  X  X X  X 
X  X  X  X X X  X  X X  
XXM000(XXXX X X X X X X X X  XXXMO( XXXX 

PROIECT DATA 
P r o j e c t  T i t l e :  351WS5 (645) . 
~ r o l e c t  F i l e  : 3slws5-645.pr~ 
Run Date and Time: 1/20/2005 1:13:21 PM 

P r o j e c t  i n  Eng l ish  u n i t s  

P r o j e c t  Descr ip t ion :  
waterman wash FDS 
Prepared by: 
Enqineer inq and ~ n v i r o n m e n t a l  consu l tan ts ,  
rnE. 
3003 N. c e n t r a l  Avenue, Su i t e  600 
Phoenix, Ar izona 85012 
Phone: 
602-248-7702 FAX: 602-248-7851 
For: 
~ l o o d  c o n t r o l  D i s t r i c t  o f  M a r i c o ~ a  
county 
waterman wash - Contract  # 2002C024 
Topographic Mapping Source: 

Stewart  Geotechnolo y DeC. 2000 
10' contour I n t e r v a q  
Discharge i n fo rma t i on  
obtained from hvdroloav r e o o r t  
s tudv L i m i t s :  . 
watekman wash 
F ina l  Model Run 
Date: l u l y  2004 
Model: 3slWS5 (845) 
Reaches: 3slws5 (645) 

~**************ttt********t*f ffft************ ,<************** ,<**,r** ,<*****+r**+*****  

PLAN DATA 

Plan T i t l e :  3SlWS5 (645) 
Plan F i l e  : q:\303002 Waterman Wash\HEC-RAS\Completed Models\Pr intable version\3s1ws5 
(B45)\3SlW55-645.p01 

Geometry T i t l e :  3S1WS5 (845) 
Geometry F i l e  : q:\303002 Waterman Wash\HEC-RAS\Completed Models\Pr intable version\3Slws5 

(845)\351WS5-B45.gOl 

Flow T i t l e  : 3SlWS5 (845) 
 low F i l e  : q:\303002 waterman wash \~~c -~ns \comp le ted  Models\Pr intable version\3slws5 

(845)\3SlWS5_B45.f01 

Plan summary In fo rmat ion :  
Number of: cross sec t ions  = 15 M u l i t p l e  Openings = 0 

c u l v e r t s  = 1 I n l i n e  s t ruc tu res  = 0 
Bridges = 0 La te ra l  s t r uc tu res  = 0 

computational In fo rmat ion  
water  surface c a l c u l a t i o n  to le rance = 0.01 
c r i t i c a l  de t h  ca lcu la ton  , to le rance = 0.01 
~ax imum numler of i n t e r a t ~ o n s  = 20 
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3 ~ 1 ~ ~ 5 - 8 4 5 .  rep 
Maximum d i f fe rence to le rance = 0.3 
m low to le rance fac to r  = 0.001 

computation op t ions  
c r i t i c a l  depth computed on l y  where necessary 
Conveyance Ca l cu la t i on  ~ e t h o d :  A t  breaks i n  n values on l y  
F r i c t i o n , S l o  e Method: Average Conve ance 
ComputatTonaY Flow ~eg ime:  subc r7 t i ca l  FroW 

~ncroachment Data 
Equal conveyance = True 
Le f t  o f f s e t  - - 0 
R igh t  o f f s e t  = 0 

R iver  = 351Ws52 (845) Reach = REACH 1 
RS p r o f i l e  Method va lue1  v a l  ue2 
3.093 PF 2 1 9775 10150 
2.790 P F 2  1 9850 10150 
2.540 P F 2  1 9940 10140 
2.317 PF 2 1 9800 10140 
2.095 PF 2 1 9875 10265 
1.860 PF 2 1 9900 10125 
1.617 PF 2 1 9890 10110 
1.360 PF 2 1 9900 10100 
1.110 P F Z  1 9900 10160 
0.857 PF 2 1 9875 10125 
0.643 PF 2 1 9715 10125 
0.382 PF 2 1 9875 10075 
0.265 PF 2 1 9900 10150 
0.228 PF 2 1 9920 10140 
0.005 PF 2 1 9990 10069 

*** ,,. C*,,(****V**tt9,* ,,**-*-,*-l,d ; I :* , '*~i ,*****, I i i***, '~,s, ,**~,,~**,<**,~**,<,~*<~~~**~,**~~~*****9~*** 

FLOW DATA 

F ~ O W  T i t l e :  351WS5 (645) 
Flow F i l e  : q:\303002 waterman Wash\HEc-Rns\completed Models\Pr intable VerSion\3SlWS5 
(845)\35lWS5_845.f01 

soundary ~ ~ h , ~ ~ ~ f ~ , , ~ t t ~ l ~ , ~ ~ , ~ t ~ h * * ~ ~ t * ~ t b . ~ ~ h * ~ t f * * ~ ~ ~ , ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ , , ~ ~ ~ f , ~ ~ ~ ~ ~ ~ ~ ~ ~ , ~ r * * ~ ~ , * * ~ * i ~ + ~ ~ ~ * * ~ ~ * * ~ z * * ~ ~ * ~ ~ ~ ~ * * * ~ ~ * ~ ~ * * * * ~ ~ ~ ~ ~ ~  con& t i o n s  

* R iver   each p r o f i l e  upstream  owns stream * * 
******** ,<,c* *****.*** ,<,<* * ,<,,*,,,? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

PF 1 ltnown ws = 1119 * 

VV*t*** , t***  *,<,c *U,,***,c*,<******,,*,i*****,,,~*****~t*************i~***i~~*f~****i~*****+~*~~~~ 

GEOMETRY DATA 

CROSS SECTION 
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3Slw55_845.rep 
RIVER: 351WS52 (845) 
REACH: REACH 1 RS: 3.093 

Manning's n Values num= 3 
Sta  n Val s t a  n Val s t a  n Val 

Ch*.***f,,,<*************************9<****,<,<,~,,,<*** 

9367.8 ,045 9706.79 .03810187.61 ,045 

sank s t a :  Lef t  R igh t  Lengths: L e f t  channel R igh t  Coeff con t r .  Expan. 
9706.7910187.61 1400 1600 1600 .1 .3 

CROSS * ( * * * * * * * * , : * * * * * * * *~ , * * * * ,~ * * * * * *+?9 ,9<* *A" . .  SECT=0N OUTPUT profile #PF " ~".*****h,,h****+tl***** 9***$<* *+<*1:****-*********,,9<**v,?<**,r***** 

* E.G. E lev  (ft) * 1215.00 * ~ l e m e n t  * Le f t  0s * channel : Right  O'd : 
* v e l  Head (ft) 0.30 " w t .  n-Val. 

* * 0.038 0.045 
* W.S. Elev (ft) " 1214.70 * neach  en. (ft) * 1400.00 ' 1600.00 * 1600.00 " 
" c r i t  W.S. (ft) " 1214.03 "  low Area (sq ft) ?i * 645.00 * 65.05 " 

E.G. s lope (ft/ft) *0.005709 * Area (s ft) 
A * 645.00 * 65.05 * 

* Q T o t a l  ( c ~ s )  " 3060.00 * Flow (CTS) * " 2890.33 * 169.67 
* TO w id th  (ft) * 405.22 * TOP w id th  (ft) 

d " 344.51 * 60.71 * 
* ve? T o t a l  ( f t / s )  * 4.31 * Avg. v e l .  ( f t /s)  

* " 4.48 " 2.61 " 
* Max c h l  ~ p t h  (ft) " 4.10 * Hydr. ~ e p t h  (ft) 

* * 1.87 * 1.07 : 
* conv. T o t a l  (cfs) * 40499.9 * conv. (cfs) 

* * 38254.3 " 2245.6 
* Length Wtd. (ft) * 1600.00 ic wetted per. (ft) * 345.30 + 60.86 * 
* Min ch E l  (ft) * 1210.60 * shear ( lb/sq ft) 

* * 0.67 * 0.38 " 
* ~l pha * 1.04 * stream power ( l b / f t  s) : " 2.98 * 0.99 : 
* F r c t n  LOSS (ft) + 9.46 * cum volume (acre- f t )  34.97 * 166.29 * 78.99 
* c & E LOSS (ft) 0.00 * Cum SA (acres) * 44.33 " 98.99 * 78.79 * 
* I * * C * f ~ , ~ * * * * * * h * * * * 9 c f f f f f * * * * * * I * / i C * * * * ~ * ~ ~ * * * * * , < * * ~ , * * * * * ~ ~ , ~ * * * * , < * * * ~ ~ ~ ~ < * * * * * * ~ ~ ~ ~ ~ * * 9 ~ * * * ~ * * * i ~ *  

warning: Div ided f low computed fo r  t h i s  cross-sect ion.  
Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t i on  

Th i s  may i n d i c a t e  t h e  need fo r  a d d i t i o n a l  cross sect ions 

CROSS SECTION 

RIVER: 351WS52 (845) 
REACH: REACH 1 RS: 2.790 



~ a n n i n g ' s  n Values num= 3 
s t a  n Val s t a  n Val s t a  n v a l  

***h**t*****tt*~***U*****IIt****(ft***9~*~~* 

9302.95 ,045 9778.3 .03810102.54 .045 

sank Sta: Le f t  R igh t  Lengths: Lef t  channel R i  h t  Coef f  Contr. Expan. 
9778.310102.54 1340 1319 1980 .1 .3 

$~:::,,~~~$$:~*~$~:$~**:~~~~:*~::*~****,,*,<,,*******,,*,,******,<,<***,,,,**~~**?~*9~***~~~~~~9'*~~******~~***** 

* E.G. EleV $ft) * 1205.54 * ~ l e m e n t  * L e f t  0s : channel : R i  h t  08 : 
* 0.32 * w t . n - V a l .  * Vel Head ( t) 0.038 8.045 

* W.S. Elev (ft) * 1205.22 * Reach Len. (ft) * 9c 1340.00 * 1319.00 * 1280.00 * 
* 1204.53 *  low Area (sq ft) c r i t  W.S. (ft) * 528.70 * 139.74 " 

9, E.G. s lope (ft/ft) *0.006139 * Area s ft) * 528.70 " 139.74 " 
* 2980.00 * F ~ O W  fc?s) * Q To ta l  (cfs) 

IS * 2484.57 * 495.43 " 
* 364.68 * Top Wldth (ft) * TO Width (ft) 

A. * 277.80 * 86.87 " 
vel; To ta l  (f t /s) * 4.46 ve l .  ( f t / s  

* * 4.70 * 3.55 " 
* Max c h l  ~ p t h  (ft) 4.73 Hy r Depth (ft * 1.90 : 1.61 
* conv. To ta l  (cfs) * 38032.8 * conv. (cfs) 

A 9, 31709.8 6323.0 vc 

* ~ e n g t h  wtd. (ft) * 1306.61 * Wetted Per. (ft) * 278.32 ' 87.11 * 
*  in ch ~l (ft) r 1200.49 " Shear ( lb/sq ft 6 * 0.73 " 0.61 " 
* ~ l p h a  + 1.03 " Stream power (1 /ft 5) : * 3.42 : 2.18 ' 
* Frc tn  LOSS (ft * 8.18 " cum volume (acre-ft) 34.97 * 144.74 75.23 " 

* c & E Loss (ft * 0 02 " cum SA (acres) + 44.33 * 87.56 * 76.08 " 
* *,<,, **** **,, *.******* **,<,,,, * * * , < * * ; , , , * * * , , * ~ % * ~ < ~ , , * * * * 9 , , , * * , ~ * * * * ~ : ~ * * ~ < 9 ~ * * ~ ~ ~ ~ * ~ ~ * ~ ~ ~ ~ * * ~ ~ ~ ~ ~ ~ * * ~ ~ * * ~ ~ ~ ~ * * ~ ~ ~ ~ * * ~ ~ ~ ~ * * ' ~  

Warning: Div ided f low computed for  t h i s  cross-sect ion.  
warning: The energy l oss  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and previous cross sec t ion .  

Th is  may i n d i c a t e  t he  need fo r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 3SlWS52 (845) 
REACH: REACH 1 RS: 2.540 

INPUT 

Manning's n values num= 3 
s t a  n v a l  s t a  n v a l  s t a  n Val 

* * * * * , < * * * . * * * v l * t * . * * , < * * l t * * * * * * * * * * * * ~ ' * * ~ * * ~ ~ ~ ~ ~ *  

9571.56 ,0459921.97 .03810046.5 ,045 

sank s ta :  Lef t  R i  h t  Lengths: Lef t  channel R i  h t  coef f  con t r .  Expan. 
9921.97 1004?.5 1115 1177 l?75 .1 .3 

* E.G. Elev (ft) * 1197.34 * ~ l e m e n t  * Le f t  0s ; channel ; Ri h t  0s : 
* Vel Head (ft) * 0.47 * W t .  n-Val. 

* 0.038 8.045 

* W.S. Elev (ft) * 1196.87 " Reach Len. (ft) * 1115.00 " 1177.00 " 1175.00 " 
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* c r i t  W.S. (ft) 
* E.G. Slope (ft/ft) 
" Q To ta l  (cfs) 
" TO w id th  (ft) " Ve? To ta l  ( f t / s )  
* Max c h l  Dpth (ft) 
* conv. To ta l  (cfs) 
* Length Wtd. (ft) 
* Min ch ~l (ft) 
* Alpha 
* F r c t n  Loss (ft) 
* C & E LOSS (ft) 
**********C********** i  

3SlWS5-845.rep 
* F ~ O W  Area (sq ft) 
" Area s ft) 
* Flow fC?S) 
* Top W ~ d t h  (ft) 

Vel . ( f t / s )  : $!F. Depth (ft) 
* conv. (cfs) 
" wetted Per. (ft) 
* shear ( lb/sq ft) 
* stream Power ( l b / f t  s) 
'* Cum Volume (acre- f t )  
* cum SA (acres) 

.********,,*******h**i**: 

warning: D iv ided f low computed f o r  t h i s  cross-sect ion.  
warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion  

Th i s  may i n d i c a t e  t h e  need f o r  a d d i t i o n a l  cross sect ions.  

CROSS SECTION 

RIVER: 3SlWS52 (845) 
REACH: REACH 1 RS: 2.317 

INPUT 
oesc r i p t i on :  
s t a t i o n  E levat ion  ua ta  num= 49 

Sta Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Manning's n Values num= 3 
s t a  n v a l  s t a  n Val s t a  n v a l  

******9<1*1***~****,<,z*~,~*11******~<~c***f***~:*~<***,<* 

Bank s ta :  Le f t  R igh t  Lengths: L e f t  channel R igh t  c o e f f  con t r .  Expan. 
9925.8310081.07 1070 1172 1140 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
*t,ft*Y**,'**,',<***********f *f ,<**,?,,*********,,*,f*%***~:*~,****************************,c***,r****~***,,* 

* E.G. EI~V (ft) 
* v e l  ~ e a d  (ft) 
" W.S.  lev (ft) 
* c r i t  W.S. (ft) 
'z E.G. Slope (ft/ft) 
* Q To ta l  (cfs) 
* TO w id th  (ft) 
* ve? To ta l  (f t /s) 
* Max c h l  op th  (ft) 
* conv. ~ o t a l  (cfs) 
* Length Wtd. (ft) 
* Min ch El (ft) 
* Alpha 

F r c t n  LOSS (ft) 
* C & E LOSS (ft) 
*****lt*tl**********~ 

'f ~ l e m e n t  " w t .  n-Val . 
" Reach Len. (ft) 
*   low Area (sq ft) 
* Area 
* Flow f:?S:t) 
' Top Width (ft) 
* ~ v g .  v e l  . ( f t / s )  
* Hydr. Depth (ft) 
* conv. (cfs) 
* wet ted Per. (ft 
* shear ( lb/sq ft 
* stream Power (1 /ft 

* cum SA (acres) 

i 
* cum volume (acre-ft) 

cv t * * l t * t * * * * * * * * * * * * * *  

* L e f t  08 " 
0.045 : " 1070.00 

178.78 * 
* 178.78 " 

527.83 * " 145.33 " 
* 2.95 * 
* 1.23 
* 6769.8 
* 145.59 
" 0.47 * 

s ) *  1.38 " * 32.68 * " 42.47 " *,<*************, 

channel 
0.038 

1172.00 
312.04 
312.04 

1514.20 
155.24 

4.85 
2.01 

19420.4 
155.40 

0.76 
3.70 

124.96 
78.31 

b*,i****h*. 

* Right  08 * 
" 0.045 " 
* 1140.00 " " 217.99 ' " 217.99 * " 817.97 * 
* 230.60 * " 3.75 * " 0.95 * 
* 10490.8 " 
* 230.91 * 

0.36 * " 1.34 * 
* 62.63 " 
* 68.89 * 
+*******b***,, 

Warning: Div ided f l o w  computed f o r  t h i s  cross-sect ion.  
Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sect ion.  

Th is  may i n d i c a t e  t h e  need f o r  a d d i t i o n a l  cross sect ions.  

CROSS SECTION 

RIVER: 3SlWS52 (845) 
REACH: REACH 1 RS: 2.095 
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INPUT 

Manning's n Values num= 3 
Sta n Val s t a  n Val s t a  n va l  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9554.14 .045 9830.09 ,03810062.52 ,045 

sank Sta: Le f t  R igh t  Lengths: Lef t  channel ~i h t  c o e f f  Contr. Expan. 
9830.0910062.52 1495 1241 l?50 .1 .3 

~~~::*~~~:::~*:~:::s,,~::~~:,::~,,:*?,**********",****<,*,c,<***,,,,",***,,**,<****"**,<*,<,<**~~*9r******i~**** 

* E.G. Elev (ft) * 1181.87 * ~ l e m e n t  t 0.038 * 0.045 * Lef t  os : channel " ~ i g h t  08 : 
* 0.29 * W t . n - V a l .  * Vel Head (ft) 

* W.S. Elev (ft) * 1181.58 Reach Len. (ft) * 1495.00 * 1241.00 * 1150.00 : 
* 1181.06 $:  low Area (sq ft) * c r i t  W.S. (ft) 

% * 296.10 " 364.57 
* E.G. s lope (ft/ft) *0.008302 Area (s ft) ?d * 296.10 <' 364.57 " 

* 2810.00 * Flow (c?s) t * 1430.69 * Q To ta l  (cfs) 1379.31 " 
461.38 f ~ o p w i d t h  ft) * TO w id th  (ft) + * 187.39 fr 273.98 * 

* Ve? Tota l  ( f t /s)  * 4.25 " A v  Vel. t f t / s  * * 4.83 * 3.78 * 
: 3.47 * H Y ~ F  Depth (ft 

& * Max Chl Dpth (ft) * 1.58 * 1.33 
* 30840.3 * conv. (cfs) * conv. To ta l  (cfs) * 15702.2 * 15138.2 * 
* 1226.23 * Wetted Per. (ft) * Length Wtd. (ft) * 187.49 * 274.22 " 
* 1179.24 * Shear ( lb/sq ft) * Min ch ~l (ft) 

* * 0.82 * 0.69 * 
* Alpha * 1.05 " stream power ( l b / f t  5) : * 3.95 * 2.61 : 
* Frc tn  LOSS (ft) * 6.19 * cum volume (acre-ft) 30.49 vc 116.78 55.01 
* c & E LOSS (ft) * 0.01 * Cum SA (acres) * 40.69 * * 62.28 * 

Warning: Div ided f low computed f o r  t h i s  cross-sect ion.  
Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 

0.7 o r  g rea ter  than 1.4. This may i n d i c a t e  t he  need f o r  add l t l ona l  cross secfions. 
Warning: The energy l oss  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and prevlous cross sec t ion .  

This may i n d i c a t e  t he  need f o r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 3SlWS52 (845) 
REACH: REACH 1 RS: 1.860 

- .  
Descr ip t ion :  
s t a t i o n   levat ti on Data num= 40 

s t a  Elev s t a  Elev s t a  Elev s t a   lev s t a   lev 
* * , < * * * * * , , * * * * * * * * * * * * * * *V f f * * * * * * * * " * * , ' , , * ~ , , , < * *~ ,< * * * * * * * , , * * * * * *~~9~* * ,~ * * * * * * *~c * * * * *  

9717.92 1175.9 9729.76 1175.81 9748.63 1175.64 9781.39 1175.31 9789.69 1175.23 
9821.9 1174.91 9830.75 1174.82 9833.02 1174.8 9871.8 1174.52 9884.66 1174.44 
9912.86 1174.34 9936.29 1174.29 9989.65 1171.69 10000 1170.9910001.69 1170.87 
10027.83 1172.4510071.33 1174.0110078.67 1173.5710087.95 1172.9610107.51 1171.66 
10113.66 1171.93 10131.6 1172.71 10140.5 1173.1110172.51 1175.1310200.97 1175.27 
10207.88 1175.310214.43 1175.3310243.24 1175.4710273.62 1175.5910278.61 1175.61 
10283.35 1175.6310313.98 1175.7410346.28 1175.8310349.35 1175.8410352.26 1175.84 
10384.72 1175.9410418.93 117610420.08 1176.0110421.18 1176.0110455.45 1176.07 

~ a n n i n g ' s  n Values num= 3 
s t a  n Val s t a  n Val s t a  n Val ***,,* ,z,,,t tf*** ,,* * * * * * * * h * P P * * ' l h * * t * i * * * u * * * * ? < * * * *  

9717.92 ,045 9936.29 .03810172.51 ,045 
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351W55-645. rep 
sank s t a :  Le f t  R igh t  Lengths: L e f t  channel R igh t  Coeff Contr. Expan. 

9936.2910172.51 1245 1281 1255 .1 .3 

Warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 
0.7 o r  g rea ter  than 1.4. Th i s  may i n d i c a t e  t h e  need f o r  a d d i t i o n a l  cross secfions. 

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and prevlous cross sec t ion .  

Th i s  may i n d i c a t e  t he  need fo r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 3S1WS52 (645) 
REACH: REACH 1 RS: 1.617 

INPUT 

Manning's n Values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

,,*****l,~,<*,<l*,',<~<,~,~*****,~******~*,,****~ 

9633.82 ,045 9978.6 .03810172.25 .045 

sank Sta: Le f t  R igh t  Lengths: Le f t  channel R igh t  c o e f f  Contr. Expan. 
9978.610172.25 1290 1356 1350 .1 .3 

Warning: The energy equation could no t  be balanced w i t h i n  t h e  spec i f ied  number o f  i t e r a t i o n s .  The 
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3slwS5-845.rep 
program used c r i t i c a l  depth fo r  t he  water surface and continued on w i t h  t he  ca l cu la t i ons .  

Warning: D lv ided f low compufed fo r  t h i s  cross-sect io?.  
Warmng: The conveyance r a t i o  (upstream conveyance d ~ v i d e d  by downstream conveyance) i s  l ess  than 

0.7 o r  g rea ter  than 1.4. This may i nd i ca te  t he  need fo r  add i t i ona l  cross sect ions.  
Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and prevlous cross sect ion.  

Th is  may i n d i c a t e  t he  need fo r  add i t i ona l  cross sect ions.  
warning: Dur ing t he  standard step i t e r a t i o n s ,  when t h e  assumed water surface was,set equal t o  c r i t i c a l  

deoth, t he  ca l cu la ted  water surface came back below c r ~ t l c a l  depth. Thls i nd i ca tes  t h a t  there  
, . 

i s  
n o t  a v a l i d  s u b c r i t i c a l  answer. The program defau l ted  t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: 3511552 (845) 
REACH: REACH 1 RS: 1.360 

TNDIIT 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

*~*,<*****, '*t**l****9<~,:h"**, '***~*h****h,,**,~****** 

9657.64 ,045 9950.16 .03810068.44 ,045 

Bank s ta :  Le f t  R igh t  Lengths: Le f t  channel R i  h t  coeff Contr. Expan. 
9950.1610068.44 1245 1320 1330 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  #PF 1 
*********,<*********,<***~;,,~****II,:U,<~h,,**~:,,*,~,,,,*******,,************~<~<~**~~*****~c**~c**~***********~~ 

* E.G. Elev (ft) * 1157.60 * Element * Le f t  OB " Channel : R i  h t  OB " 
v e l  Head (ft) * 0.16 * w t .  n-Val. f 0.045 * 0.038 8.045 ' 

* W.S. Elev (ft) * 1157.43 " Reach Len. (ft) * 1245.00 * 1320.00 * 1230.00 ' 
* c r i t  w.5. (ft) * 1156.88 * Flow Area (sq ft) * 172.95 * 301.68 * 579.45 " 
* E.G. s lope (ft/ft) *0.003385 * Area s ft) 172.95 " 301.68 ' 579.45 " 
' Q T o t a l  (cfs) * 2700.00 * Flow Ic?S) 241.66 * 1280.50 * 1177.85 * 

* 929.54 " T o p w i d t h  * 278.85 * 118.28 * 532.42 " 
* ve'i T o t a l  f t /s) 
" Width Eft) 

* 2.56 * ~ v j . , v e l .  + 1.40 : 4.24 * 2.03 " 
* Max c h l  ~ p t h  (ft) * 3.81 * Hy r oepth (ft) * 0.62 2.55 * 1.09 '' 
* conv. To ta l  cfs) * 46405.9 * conv. (cfs) * 4153.4 * 22008.4 ' 20244.1 : 
* Length Wtd. Eft) * 1294.44 * Wetted Per. (ft) * 278.85 * 118.38 * 532.44 
* Mln Ch E l  (ft) * 1153.62 * Shear ( lb/sq f t b  * 0.13 * 0.54 ' 0.23 * 
* ~l pha * 1.60 * stream power (1 /ft s) : 0.18 ; 2.29 ; 0.47 * * F r c t n  LOSS (ft) * 8.73 * cum volume (acre-ft) 17.94 82.95 40.97 " 
* c & E Loss (ft) * 0.02 * cum SA (acres) * 24.13 " 56.49 * 48.62 * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * " * * * * * * * * * * * * * * * * * * * * * * i < * * + , ~ < % * * * * * * * ~ t * * * , c * * * * * * * * * * * *  

warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l ess  than 
0.7 o r  g rea ter  than 1.4. Th is  may i nd i ca te  t h e  need f o r  add i t i ona l  cross sect ions.  

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and prevlous cross sec t ion .  

Th is  may i n d i c a t e  t he  need fo r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 3SlWS52 (845) 
REACH: REACH 1 RS: 1.110 

INPUT 
~ e s c r i p t i o n :  
s t a t i o n   levat ti on Data num= 70 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
**,<**** *,** h**v:********** <,,,,I * ).).** i,*****k**~,#** ,,,,,< * * , ~ ? , ~ < , < * * * , , * , : , ~ * * ~ ; ~ , * , , * 9 , 9 < * ~ ~ i < i ~ * * ~ ~ i ~ f ~ * * *  
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Manning's n  Values num= 3 
s t a  n  Val s t a  n  Val s t a  n  Val 

***i*f *I******* * * * * * * t * t , C * * * * * * * * ? < * * * * * * * * * 9 C * * * 9 ,  

9499.46 .045 9788.6 .03810316.98 ,045 

sank sta:  Le f t  R ight  Lengths: L e f t  channel Right  Coeff  Contr. Expan. 
9788.610316.98 1310 1337 1465 .1 .3  

warning: The energy equation could not  be balanced w i t h i n  the  spec i f i ed  number o f  i t e r a t i o n s .  The 
program selected the  water surface t h a t  had the  l e a s t  amount of e r r o r  between computed and 
assumed values. 

Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater  than 1.4.  This may i n d i c a t e  t he  need for  add i t i ona l  cross sect ions.  

Warning: The energy l oss  was greater  than 1 . 0  ft (0.3 m). between the  cu r ren t  and previous cross sec t i on  

This may i n d i c a t e  t he  need f o r  add i t i ona l  cross sect ions.  
warning: our ing  the  standard s tep i t e r a t i o n s ,  when the  assumed wafer surface was se t  equal t o  c r i t i c a l  

depth, t he  ca lcu la ted water surface came back below c r i t i c a l  depth. Th is  i nd i ca tes  t h a t  t he re  
i s  

no t  a  v a l i d  s u b c r i t i c a l  answer. The program defau l ted  t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: 35115.52 (045) 
REACH: REACH 1 RS: 0.857 

INPUT 
Descri o t i  on: 

num= 83 
Elev Sta 

*iltt****l****** 

1140.7 9457.46 
1140.53 9546.56 
1140.26 9662.89 
1139.98 9753.03 
1139.65 9868.32 
1138.8710011.15 
1138.6410105.04 
1139.5810237.47 

1139.610314.02 
1139.7910399.44 

114010494.85 
1140.2710603.34 
1140.6710686.67 

Elev s t a  **************** 
1140.68 9494.95 
1140.52 9580.72 
1140.23 9701.41 
1139.96 9786.15 
1139.51 9939.35 

1139.310032.42 
1138.7510154.76 
1139.5310249.35 
1139.6110316.22 
1139.8410425.47 
1140.0410521.78 
1140.3610632.63 
1140.6810725.68 
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Elev s t a  
******?c****t*-**t; 

1140.62 9498.55 
1140.44 9598.18 
1140.11 9703.98 
1139.86 9804.64 
1136.52 9939.72 
1139.2810074.69 
1139.3210166.52 
1139.4910257.76 
1139.6210321.89 
1139.8910440.22 

1140.110529.05 
1140.4610644.12 
1140.8310736.21 



Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

* t * l t * * * * * * * * * * * * * * * * * * l * * * * * * * * * , i * * * * U * * * 9 ~ * * * ~ ~ *  

9441.54 ,045 9868.32 .03810011.15 .045 

sank s t a :  Lef t  ~ i g h t  ~ e n g t h s :  Le f t  channel ~i h t  Coeff cont r .  Expan, 
9868.3210011.15 1090 1132 1955 .1 . 3  

: ~ ~ ~ : ~ ~ $ i ~ ~ ~ ~ ~ ~ ~ ~ ~ i i , ~ ! ~ ~ f l ~ ~ ~ * . f f ~ ~ ~ , t l ~ ~ , : t ~ ~ * * ~ i i i i * ~ , ~ ~ , ~ ~ * i i * ~ ~ / i t * ~ h ~ * ~ * ~ r t ( * ~ , ~ ~ i i * * * * h * ( t * ~ ~ * ~ ~ * * * * * ~ ~ * * *  

* E.G. EleV (ft) " 1140.77 * ~ l e m e n t  *  eft 08 ; Channel : R i  h t  oe " 
* v e l  Head (ft) * 0.15 * w t . n - v a l .  * 0.045 0.038 8.045 * 

* 1140.63 Reach Len. (ft) * 1090.00 * 1132.00 * 1155.00 * 
* c r i t  W.S. (ft % *  low Area (sq ft) * 176.73 * 378.21 * 614.76 * 
* ~ . ~ . s l o p e ( f t / f t )  *0.002708 ' < ~ r e a  s ft) * 176.73 * 378.21 * 614.76 * 
* Q To ta l  (cfs) * 2660.00 " Flow fc?s) * 183.28 1472.06 * 1004.65 * 
* TO w id th  (ft) * 1182.44 * TOP Width (ft) * 376.88 * 142.83 * 662.74 * 
* Ve? To ta l  ( f t / s )  * 2.27 * A v  Vel .  ( f t / s )  * 1 .04  : 3.89 * 1 . 6 3  * 
*  ax Chl Dpth (ft) * 4.14 * H Y 8 .  Depth (ft) * 0.47 2.65 * 0.93 
* conv. To ta l  (cfs) * 51119.4 * conv. (cfs) * 3522.3 * 28289.8 * 19307.3 
* Length wtd. (ft) * 1134.91 * Wetted Per. (ft) * 376.88 * 142.95 * 662.75 ' 
* Min ch ~l (ft) * 1136.49 * Shear ( lb/sq ft) * 0.08 " 0.45 * 0.16 ' 
" Alpha 1 .83  * Stream Power ( l b / f t  s) ; 0.08 * 1 . 7 4  : 0.26 * * F rc tn  LOSS ft) 6.47 * cum volume (acre-ft) 12.07 " 57.74 21.16 * 
* c & E Loss fft) 0 02 * cum SA (acres) * 11.75 " 36.39 * 26.80 " 
*i*******,,*V****h*,~(i*,,h~*,<,I*,,**;,**,<,,,,t**,~**,,,,,'****,,*,,************~?r***9~*******~~********~~***~~*** 

warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 
0 .7  o r  g rea ter  than 1 .4 .  This may i n d i c a t e  t he  need f o r  add i t i ona l  cross sect ions.  

warning: The energy l o s s  was greater  than 1 . 0  ft (0 .3  m). between the  cu r ren t  and previous cross sect ion.  

Th is  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 351WS52 (845) 
REACH: REACH 1 RS: 0.643 

INPUT 
Descr ip t ion :  
s t a t i o n    leva ti on Data 

Elev s t a  *****z5;**************t* 
9339.13 1136.05 9364.08 

9442.6 1135.5 9448 
9465.89 1135.45 9495.01 
9549.68 1134.66 9563.35 
9617.39 1134.27 9665.37 
9818.39 1133.42 9869.25 
9964.88 1133.43 9974.65 

10000 1133.5710010.25 
10047.01 1133.110070.59 
10142.83 1133.210145.75 
10229.74 1133.28 10251.2 
10323.44 1133.510324.97 
10412.47 1133.83 10431.8 
10504.05 1134.1810504.19 

10595.2 1134.4810612.41 
10684.65 1134.7310686.56 
10777.93 1134.9410793.02 
10865.26 1135.1410869.29 

num= 87 
Elev s t a  

i***,r*,,***,,***** 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9339.13 ,045 9665.37 .03810503.83 ,045 

sank Sta: Le f t  R igh t  Lengths: Le f t  channel R i  h t  Coef f  con t r .  Expan. 
9665.3710503.83 1315 1375 1985 .1 . 3  

......................................................................................................... 
* E.G. Elev (ft) * 1134.29 * Element * Lef t  0s " channel * R igh t  OB * 
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3s1~~5-845. rep  * 0.038 * * v e l  Head (ft) * 0.31 * w t . n - v a l .  
* 1133.98 * Reach Len. (ft) * 1315.00 * 1375.00 * 1385.00 " 

* 589.57 * * 1133.92 *   low Area (sq ft) * c r i t  W.S. (ft) 
* E.G. s lope (ft/ft) "0.019183 * Area (s ft) * 589.57 : * 2640.00 * Flow (C'?S) 

d 

' 2640.00 * Q T o t a l  (cfs) 
ii 

* 784.15 * TOP w id th  (ft) * * 784.15 * " TO w id th  (ft) 
I* 

* ve? To ta l  ( f t /s)  * ; * * AV!. ~y r .ve l .  ~ e p t h  ( f t /s)  (ft) * 4.48 * * 
0.75 * Max c h l  ~ p t h  (ft) 

* 
* 19061.0 * conv. (cfs) * * 19061.0 * conv. To ta l  cfs) 

* 
* 1375.26 * wetted per.  (ft) * 784.22 " * Length Wtd. Eft) 
* 1131.48 * shear ( lb/sq ft) * * 0.90 * * Min Ch El (ft) * 1.00 * Stream Power ( l b / f t  s) : * 4.03 * * n lpha  

* 
* F r c t n  LOSS (ft) * 7.64 * cum volume (acre-ft) * 9.86 ' 45.17 " 13.01 * 
* c & E LOSS (ft) * cum SA (acres) 7.03 * 24.35 * 18.01 * t*********,,***,<**Y**,c****:****!;<III*****************%*,<*****************,<*********************** 
Warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 

0.7 o r  g rea ter  than 1.4. Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross secfions. 
Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

This may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sec t ions .  

CROSS SECTION 

RIVER: 351WS52 (845) 
REACH: REACH 1 RS: 0.382 

Manning's n Values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

******,?**,'**~******~**,I,<*%****II,<*I**~***,<,,**~*~~** 

9702.81 ,045 9818.21 .03810181.58 .045 

sank s ta :  Le f t  R igh t  Lengths: L e f t  channel R igh t  coef f  con t r .  Expan. 
9818.2110181.58 600 622 630 .1 .3 

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

This may i n d i c a t e  t he  need fo r  a d d i t i o n a l  cross sect ions.  
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3slWs5-B45.rep 
RIVER: 3SlWS52 (845) 
REACH: REACH 1 RS: 0.265 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

******l,,t*************t**,<,'*****,<**,t******,<****~c*** 

9752.23 .045 9980.74 .03810016.31 ,045 

sank Sta: Lef t  R igh t  Lengths: L e f t  channel Ri  h t  coef f  Contr. Expan. 
9980.7410016.31 195 195 995 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  #PF 1 
*f**+hh**h***h*,~******"**i~~*******,c**~,****,,***":,<****~<,,**,<*,<***,c~,:****,<**~~****9~~c****~<*****~*~~*** 

* E.G. Elev (ft) * 1124.50 * Element * Le f t  0s * channel : R i  h t  06 * 
* v e l  Head (ft) * 0.58 * w t .  n-val .  : 0.045 : 0.038 8.045 
* W.S. Elev (ft) * 1123.92 " Reach Len. (ft) vr 195.00 195.00 ' 195.00 * 
* c r i t  w.s. (ft) * 1123.92 * Flow Area (sq ft) * 99.90 * 207.62 " 413.40 % 

* E.G. s lope (ft/ft) "0.004377 * Area (s ft) * 99.90 207.62 " 413.40 * 
" Q To ta l  (cfs) " 2610.00 ' Flow (C?S) * 135.96 " 1587.36 " 886.69 " 
* TO w id th  ft) * 663.58 * Top width (ft) 203.17 * 35.57 * 424.84 * " Ve? Tota l  t f t / s )  v e l .  ( f t / s )  * 1.36 " 7.65 " 2.14 * 
* Max c h l  ~ p t h  (ft) ?:;: : ;;I,. ~ e p t h  (ft) * 0.49 * 5.84 * 0.97 * 
* conv. To ta l  y f s )  * 39449.4 * conv. (cfs) * 2054.9 * 23992.4 * 13402.0 " 
* Length Wtd. ft) * 195.00 * Wetted Per. (ft) * 203.17 * 40.87 " 424.96 * 
" ~ l n  ch El (ft) * 1114.70 ' Shear ( lb/sq ft) * 0.13 * 1.39 * 0.27 * 
* ~l pha * 2.84 * Stream power ( l b / f t  s) : 0.18 * 10.61 " 0.57 * 
* F r c t n  LOSS (ft) t * cum volume (acre- f t )  * 9.13 * 16.91 1 7.60 : 
* C & E LOSS (ft) ?i * cum sA (acres) 5.22 * 3.39 11.45 
**,<***h*h*tt,,.V**t***,~*h**Y*~,***,,*,,*,<h* ,,,< ***< ,,,, <,r****,<,,***,<+<***?<*9,**,,9<**?<********~<****9:*~,**~~*~~** 

Warning: The program could no t  ca l cu la te  a water sur face from the  given energy w i t h i n  100 t r i a l s .  The 
program used t h e  water surface a t  mlmmum e r r o r .  

warning: our lng  s u b c r i t i c a l  analys is,  t he  water surface upstream o f  c u l v e r t  went t o  c r i t i c a l  depth. 

CULVERT 

RIVER: 3S1WS52 (845) 
REACH: REACH 1 RS: 0.257 

INPUT 
Descr ip t ion :  3 - 48" CMP's 
s t r u c t u r e  7 
crosses Patterson Rd. 
Distance from Upstream Xs = 40 
Deck/Roadway w id th  = 34 
we i r  coe f f i c i en t  = 2.6 
Upstream Deck/Roadway coordinates 

num= 5 
s t a  Hi  cord Lo Cord s t a  Hi  cord  LO cord Sta Hi  cord  Lo cord  

*****************h****V1*******lt*******~*************~<******~~**** 

9000 1124 9946.13 1121.08 10000 1121.29 
10099.5 1119.8 11000 1116 

Upstream Bridge cross sec t ion  Data 
s t a t i o n  E levat ion  oata num= 50 

s t a  Elev s t a  Elev Sta Elev Sta Elev Sta Elev 
********VI**,,*****t***tt******t.t***,<*,,**,,*,<***************,,****,~********,<****,,** 

9752.23 1124.09 9802.3 1123.76 9815.51 1123.7 9836.49 1123.61 9869.11 1123.47 
9889.64 1123.37 9922.71 1123.21 9947.13 1123.11 9955.12 1123.11 9976.27 1123.11 
9980.74 1123.11 9981 1121.26 9999 1114.7 10000 1114.73 10016 1121.8 
10016.31 1123.1110018.09 1123.1110020.29 1123.1110025.52 1123.11 10030.5 1123.11 
10041.93 1123.1110043.26 1123.1110052.97 1123.1110055.49 1122.9210056.14 1122.87 
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Manning's n Values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

..................................................... 

9752.23 ,045 9980.74 .03810016.31 ,045 

sank sta:  Lef t  Right Coeff Contr. Expan. 
9980.7410016.31 .1 .3 

Downstream Deck/Roadway coordinates 
num= 5 
s t a  Hi cord LO Cord s t a  Hi Cord LO cord Sta Hi cord Lo cord 

******t*,<***ht*******il,*r****ii******,?********,,** ,,,< ......................... 
9000 1123 9946.13 1120.12 10000 1121.18 

10099.5 1119.77 11000 1116 

Downstream sr idge Cross Section Data 
s t a t i o n   levat ti on Data num= 62 

s t a  EleV s t a  EleV s t a  Elev s t a  Elev s t a  Elev 
*t*,'**~******,<**,?,,*****i**,,,, ******** ,<,, ****,:***,<***********,<**,t******************9< 

9232 1124.13 9270.05 1124.02 9275.97 1124 9320.11 1123.85 9328.46 1123.82 
9370.16 1123.69 9380.95 1123.66 9420.21 1123.54 9433.44 1123.51 9470.27 1123.41 
9485.93 1123.38 9520.32 1123.3 9538.42 1123.28 9570.37 1123.23 9590.91 1123.21 
9620.43 1123.16 9643.4 1123.14 9670.48 1123.09 9695.88 1123.06 9716.43 1121.46 
9719.32 1121.3 9722.29 1121.17 9727.46 1121.15 9761.07 1121.2 9766.14 1121.3 
9770.72 1121.35 9774.97 1121.31 9779.68 1121.23 9785.07 1121.08 9817.67 1121.13 
9822.54 1120.89 9828.34 1120.55 9835.64 1120.03 9846.51 1119.13 9866.76 1117.3 
9881.15 1115.96 9888.77 1118.63 9896.86 1122.1 9899.4 1122.12 9909.3 1122.2 
9943.65 1122.27 9979.58 1121.4 9984.99 1121.19 9985.55 1121.2 9986.88 1121.11 

9994 1120.28 10000 1113.22 10011 1112.92 10019 1120.4910044.89 1122.06 
10071.11 1122.0710101.86 1122.1110121.29 1122.1410148.03 1122.1910171.48 1122.24 
10194.19 1122.2710221.67 1122.3310240.36 1122.3510271.86 1122.4110286.53 1122.43 
10322.05 1122.4810364.35 1122.55 

Manmng's n Values • s t a  n v a l  s t a  num= n Val s t a  3 n Val 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9232 .045 9943.65 .03810044.89 ,045 

sank s ta :  L e f t  Right coe f f  con t r .  Expan. 
9943.6510044.89 .1 . 3  

~ n e f f e c t i v e  Flow num= 1 
Sta L s t a  R Elev Permanent 

9232 9920 1126 F 

uostream Embankment s ide slope 
Downstream Embankment s ide slope 
Maximum al lowable submer ence f o r  weir  
E levat ion a t  which wei r  $low begins 
Ener y head used i n  s p ~ l l w a y  design 
spil?way hei h t  used i n  deslgn 
we1 r c r e s t  J a p e  

Number o f  cu l ve r t s  = 1 

- - 0 ho r i z .  t o  1.0 v e r t i c a l  
- - 0 hor iz .  t o  1.0 v e r t i c a l  

flow = .95 
- - 

= Broad crested 

c u l v e r t  Name ~ h a p e  Rise span 
c u l v e r t  # 1  c l  r cu la r  4 
FHWA char t  # 2 - corrugated Metal Pipe Culvert  
FHWA scale # 1 - Headwall 
s o l u t i o n  C r i t e r i a  = Highest U.S. EG 
c u l v e r t  upstrm D i s t  Length Top n Bottom n Depth Blocked Entrance Loss Coef 

40 61.6 ,024 .024 0 .5 
Number o f  Barrels = 3 
upstream ~l evat ion = 1114.64 
center1 i n e  s ta t i ons  

s ta .  Sta. Sta: 
9995 10000 10005 

Downstream  levat ti on = 1114.39 
cen te r l i ne  s ta t i ons  

s ta .  s ta .  sta.  
9995 10000 10005 

$ ~ : Y E ~ ~ , O ~ E ~ ~ . , ~ ~ ~ ~ ~ ~ ~ ~ $ ~ ~ ~ ~ + ~ $ ! ? , Y * ~ ~ O ~ ! ~ ~ , ~ ~ , ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ , ~ ~ + ~ I * , ~ ~ + * * T ~ ~ ~ ~ ~ ~ ~ * ~ , ~  
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E x i t  LOSS coef 
1 



Warning: During s u b c r i t i c a l  analys is,  t h e  water sur face upstream o f  c u l v e r t  went t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: 3SlWS52 (845) R5: 0,228 
REACH: REACH 1 

INPUT 
Descr ip t ion :  Downstream of 3-48" CMP's which cross Pat terson Road. 
R igh t  end 

extended. 
x - sec t i on  w i t h i n  Waterman Wash f l oodp la in .  
s t a t i o n  E levat ion  Data num= 62 

s t a    lev s t a  Elev Sta Elev s t a  Elev Sta Elev 
* *?<**** * * * * * * * ,~*** * * * * , , * * * * * * * * * * * * * * ,<*** * * , , * * * ,~ , , * * * * * * * *~<***9~***~~**** * *~t*~<***~*  

9232 1124.13 9270.05 1124.02 9275.97 1124 9320.11 1123.85 9328.46 1123.82 
9370.16 1123.69 9380.95 1123.66 9420.21 1123.54 9433.44 1123.51 9470.27 1123.41 
9485.93 1123.38 9520.32 1123.3 9538.42 1123.28 9570.37 1123.23 9590.91 1123.21 
9620.43 1123.16 9643.4 1123.14 9670.48 1123.09 9695.88 1123.06 9716.43 1121.46 
9719.32 1121.3 9722.29 1121.17 9727.46 1121.15 9761.07 1121.2 9766.14 1121.3 
9770.72 1121.35 9774.97 1121.31 9779.68 1121.23 9785.07 1121.08 9817.67 1121.13 
9822.54 1120.89 9828.34 1120.55 9835.64 1120.03 9846.51 1119.13 9866.76 1117.3 
9881.15 1115.96 9888.77 1118.63 9896.86 1122.1 9899.4 1122.12 9909.3 1122.2 
9943.65 1122.27 9979.58 1121.4 9984.99 1121.19 9985.55 1121.2 9986.88 1121.11 

9994 1120.28 10000 1113.22 10011 1112.92 10019 1120.4910044.89 1122.06 
10071.11 1122.0710101.86 1122.1110121.29 1122.1410148.03 1122.1910171.48 1122.24 
10194.19 1122.2710221.67 1122.3310240.36 1122.3510271.86 1122.4110286.53 1122.43 
10322.05 1122.4810364.35 1122.55 

~ a n n i n g ' s  n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

*****,,******************~~ii***t,~*****,~h**,,,~**~~*** 

9232 ,045 9943.65 .03810044.89 .045 

sank Sta: Lef t  R igh t  Lengths: Lef t  channel ~ i g h t  c o e f f  cont r .  Expan. 
9943.6510044.89 1100 1178 1170 .1 .3 

I n e f f e c t i v e  Flow num= 1 
Sta L s t a  R Elev Permanent 
9232 9920 1126 F 

Warning:   he energy equation could no t  be balanced w i t h i n  t h e  spec i f i ed  number o f  i t e r a t i o n s .  The 
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3 ~ 1 ~ ~ 5 - 8 4 5 . r e p  
program used c r i t i c a l  depth f o r  t h e  water sur face  and cont inued on w i t h  t he  ca lcu la t ions .  

warning: The c ross-sec t ion  end p o i n t s  had t o  be extended v e r t i c a l l y  f o r  t he  computed water surface. a :  
warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 

0.7 o r  g rea te r  than 1.4. T h i s  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sect ions.  
warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

Th is  may i n d i c a t e  t h e  need f o r  a d d i t i o n a l  cross sect ions.  
warning: Dur ing t h e  standard s tep  i t e r a t i o n s ,  when t h e  assumed water sur face was s e t  equal t o  c r i t i c a l  

depth, t he  ca l cu la ted  water sur face  came back below c r i t i c a l  depth. Th is  i nd i ca tes  t h a t  t he re  
i , ., 

no t  a v a l i d  s u b c r i t i c a l  answer. The pro  ram defaulted t o  c r i t i c a l  depth. 
Note: M u l t i p l e  c r i t i c a l  depths were found a t  t z i s  locat7on.  The c r i t i c a l  depth w i t h  t h e  lowest ,  
v a l i d .  

' energy was used. 

CROSS SECTION 

RIVER: 3SlWS52 (845) 
REACH: REACH 1 RS: 0.005 

INPUT 
Descr ip t ion :  
s t a t i o n  E levat ion  Data num= 45 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
* * * * * * 1 * * 1 Y * * * * i C * * * * * , ? * * , < * b * * * * t * , , * * , < * * , , , < * , < * * * * * < < * * * * * * * * * * * * * * * * , C * * , < * * *  

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

i * * *+**** t i i *~ ,~***Y, , * * * * ,C*U*** , ' * , I * * ,<************  

9635 ,0459963.25 .03810093.9 ,045 

sank s t a :  Le f t  R igh t  Lengths: L e f t  Channel R igh t  Coef f  con t r .  Expan. 
9963.25 10093.9 2 5 24 2 5 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
, , * , , , , * * * * * * * * * , < * * * t * h i , * i i < i i * i , i i i * t t t , 1 1 1 * * * * * * * ~ ~ ~ , ~ ~ ~ , ~ * ~ * * , , ~ * * * * * , ~ * ~ , ~ , ~ ~ * * ~ ~ . ~ ~ ~ ~ ~ * * ~ * * * * ~ * * * * * * * * * *  

" E.G. Elev (ft) 
* v e l  ~ e a d  (ft) 
* W.S. E lev (ft) 
* c r i t  W.S. (ft) 
* E.G. s lope (ft/ft) 
* Q T o t a l  (cfs) 
* TO w id th  (ft) 
* ve? T o t a l  ( f t / s )  
* Max c h l  ~ p t h  (ft) 
* conv. ~ o t a l  (c fs)  
* Length wtd. (ft) 
* Min ch ~l (ft) 
* Alpha 
* F r c t n  Loss (ft) " C & E LOSS (ft) ..................... 

Element * 
W t .  n-Val. * 
Reach Len. (ft) 
F ~ O W  Area (;a ft) * . . 
Area (s ft) 
Flow (C?S) 

* 

Top Width (ft) 
~ v g .  v e l  . ( f t / s )  * 
Hydr. oepth (ft) * 
conv. (cfs) * 
wet ted per. (ft 

cum SA (acres) 
cum volume (acre- f t )  * * 
i*f*****i*l*******%**t**tt 

Lef t  08 * channel * R igh t  08 * 
0.045 ': 0.038 * 0.045 * * 

warning: Div ided f low computed fo r  t h i s  cross-sect ion.  

***********,~***t**+**,,****,,****,~***-~*U***,C,<**,~***********,<***********~*,~~**~<**** 

SUMMARY OF MANNING'S N VALUES 

River:  3slWS52 (845) 
+ * * , < * * * , < t ? c l ~ * * % * * ~ s f * * % i i 6 9 ? h h h ) i + i h t i i * t t t I ; * * ~ % * ~ ~ % * ~ $ r ~ * + ~ ~ % ~ % ~ + + ~ ~ ~ ~  

Reach R i v e r S t a .  * n l  " n2 n3 * 
t * * ~ * * * * , ~ * * C l * * * * * * * * * * * * * * * * * ~ ~ * * * , ~ * ~ ~ < * * * * * * * * * * ~ * ~ < * ~ ~ * * * * * * * * * *  

'REACH 1 * 3.093 ,045" .038* ,045' 
"REACH 1 * 2.790 .045* .038* .045* 
*REACH 1 * 2.540 .045* ,038" .045" 
*REACH 1 " 2.317 .045* .038* ,045" A 

:REACH 1 * 2.095 .045* .038* .045* 
"REACH 1 " 1.860 * ,045" ,038" .045* 
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3 ~ 1 ~ ~ 5 - 8 4 5 .  rep  
"REACH 1 * 1.617 .* ,045" ,038" ,045" 
"REACH 1 * 1.360 * ,045" .038* .045* 
"REACH 1 * 1.110 * .045" ,038" .045* 
"REACH 1 * 0.857 h .045* ,038" ,045' 
'REACH 1 * 0.643 * ,045" ,038' ,045" 
'<REACH 1 * 0.382 * .045* .038" .045* 
*REACH 1 * 0.265 * .045: .038?' .045* 
"REACH 1 * 0.257 * c u l v e r t  * t 

'REACH 1 * 0.228 (r .045* ,038" .045* 
*REACH 1 + 0.005 .045* .03Xf' .045* 
, < t * t * * *C* * * * * * * * * * * * *VV , , I * *1 .<>11* *h l * * * * * f l * * * ,~ * * * * * f< * * * * *~~9?* * * * * *~~* *  

SUMMARY OF REACH LENGTHS 

R iver .  3SlWs52 (845) 
*,,***;*h***ft*,~*****,,*******~******t,t*********~,*********"~*~~~~~~**~~~~ 

Reach * R i v e r  s ta .  * L e f t  * channel * R igh t  " 
**,~**4**,<*h**********t*h******h*i.<*****~:**,,****,#**9,**,,*******i<**~t***~~ 

'REACH 1 * 3.093 * 1400" 1600" 1600* 
"REACH 1 * 2.790 * 1340" 1319* 1280* 
'REACH 1 * 2.540 1115* 1177', 

& 1175" 
:REACH 1 * 2.317 * 1070" 1172" 1140'' 
"REACH 1 " 2.095 'i 1495* 1241* 1150" 
*REACH 1 * 1.860 (i 1245' 1281V 1255* 
"REACH 1 " 1.617 * 1290* 1356' 1350* 
"REACH 1 * 1.360 * 1245" 1320* 1230" 
"REACH 1 " 1.110 L- 1310* 1337* 1465* 
*REACH 1 " 0.857 * logo*  1132" 1155" 
"REACH 1 0.643 1315* 1375* 

& 1385" 
"REACH 1 " 0.382 * 600" 622" 630' 
"REACH 1 * 0.265 

A 195; 195' 195* 

* 0.257 * c u l v e r t  "REACH 1 * * 
"REACH 1 * 0.228 1100' 1178' 1170" 
*REACH 1 " 0.005 i 25* 24" 25* 
************t*t***,,***,,~**,<i'***~'~'*yy*,~***~,*****~;,~*9<,,*~~*****~~~~~~*~~ 

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
R i v e r :  3slWS52 (845) 
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MODEL: 3S1 WS6 (B47) 
REACH: 3SlWS6 (B47) 



351Ws6-847. rep 

HEC-RAS Version 3 .1  November 2002 
u.5. Army corp of Engineers 

Hydrologic Englneerlng Center 
609 second Street,  s u i t e  D 

Davis, C a l i f o r m a  95616-4687 
(916) 756-1104 

PROJECT DATA 
Pro jec t  T i t l e :  3SlWS6 (847) 
Pro jec t  F i l e  : 3slWs6-B47.prj 
Run Date and Time: 12/14/2004 4:38:12 PM 

p ro jec t  i n  English u n i t s  

Pro jec t  Descr ipt ion:  
waterman wash FDS 
Prepared by: 
Engineering and Environmental consultants, 
I nc .  
3003 N. cenfral Avenue, s u i t e  600 
Phoemx, Arlzona 85012 
Phone: 
602-248-7702 FAX: 602-248-7851 ..- 
For: 
~ I o o d  Control D i s t r i c t  of Maricopa 
county 
waterman wash - cont rac t  # 2002C024 
Topographic Mapping Source: 

Stewart ~eo techno lo  y Dec. 2000 
10' contour rntervR? 
01 scharge 1 nformation 
obtained from hydrology repor t  

PLAN DATA 

Plan T i t 1  e: 3slWS6 (847) 
Plan F i l e  : q:\303002 Waterman ~ a s h \ ~ ~ ~ - ~ ~ ~ \ C o m p l e t e d  Models\Printable Version\3slWs6 
(847) \ 3 5 1 ~ ~ & 3 4 7 .  p o l  

Geometry T i t l e :  3slWS6 (847) 
Geometry F i l e  : q:\303002 Waterman Wash\HEC-RAS\Completed ~ o d e l s \ ~ r i n t a b l e  Version\3slWS6 

(847)\3SlWS6-847.g01 

 low T i t l e  : 351WS6 ( ~ 4 7 )  
 low F i l e  : q:\303002 Waterman wash\HEc-RAs\Completed Models\Printable Version\3slWS6 

(B47)\3SlWS6-B47.fOl 

Plan summary ~n fo rmat ion :  
Number of: Cross Sections = 5 M u l i t p l e  Openings = 0 

cu lve r t s  = 0 I n l i n e s t r u c t u r e s  = 0 
Bridges = 0 Latera l  s t ruc tures = 0 

computational In format ion 
water surface c a l c u l a t i o n  to lerance = 0.01 
c r i t i c a l  de t h  ca lcu la ton , to lerance = 0.01 
Maximum numger o f  i n t e r a t ~ o n s  = 20 
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3 ~ 1 ~ ~ 6 - 8 4 7 . r e p  
~aximum d i f fe rence to le rance = 0.3 
  low to le rance f a c t o r  = 0.001 

computation op t ions  
c r i t i c a l  depth computed on l y  where necessary 
Conveyance Ca l cu la t i on  Method: A t  breaks i n  n values on l y  
F r i c t i o n  , s l o  e Method: Average Conve ance 
computatTonay   low Regime: s u b c n t i c a l  Fyow 

~ncroachment Data 
Equal conveyance = True 
L e f t  o f f s e t  - - 0 
R igh t  o f f s e t  = 0 

River  = 35111156 (847) Reach = REACH 1 
RS p r o f i l e  Method va lue1 value2 
1.151 PF 2 1 9920 10040 
0.895 PF 2 1 9960 10050 
0.664 PF 2 1 9952 10038 
0.318 P F Z  1 9955 10045 
0.000 PF 2 1 9965 10100 

FLOW DATA 

Flow T i t l e :  3slWS6 (847) 
Flow F i l e  : q:\303002 Waterman w a s h \ ~ ~ c - ~ ~ s \ c o r n p l e t e d  ~ o d e l s \ P r i n t a b l e  version\3slws6 
(847)\3SlW56_847.f01 

  low Data (cfs) ***~<l**,,****t*,t*****II,II****9<* ,,,< *****,,*******,<**,<*%************ 
+' R iver  Reach RS )i PF 1 ' 

REACH 1 1.151 * 540 * 
0.895 * 590 
0.664 * 640 * 
0.318 * 710 * 
0.000 * 780 * *,,******* ,,,< *,,*.***!$$5$*: **#I<<* ***9'*,,**t***,c***v<***<,,9<******,+* 

Boundary cond i t ions  ,<,< ***y*********l***,'9,*f,****,8**<r*,,,,*,<***,<**,,*,z****98****~:*9r***,<******,?9<*********~~~, 

* ~ i v e r  Reach p r o f i l e  upstream Downstream * 
+I*** ****,<** ,?,, ****,,,:**********9,*****~,*?:*,<,'***,,**************d<**f<**********f<*****~~~'* 

Normal S = 0.0046 Normal S = 0.0046 * :*;:$;:$*$:!22****!%5!*$ <,,, ** ****,, *,,,, *** ***,> ***:*****9'*,,*,<*** ,,,,,, *;*************%*+?**************?:**** 

*******t*****t******~,?***,,*******~****<,*,,~****~,***,~*9<**,<*~,***~~9~***************~~~~ 

GEOMETRY DATA 

Geometry T i t l e :  3SlWs6 (847) 
Geometry F i l e  : q:\303002 Waterman Wash\HEC-RAS\Completed Models\Printable version\3slWS6 
(847)\3SlW56-847.g01 

CROSS SECTION 

RIVER: 3S1WS6 (847) 
REACH: REACH 1 Rs: 1.151 

INPUT 
Descr ip t ion :  Approximately 650' upstream of Pat terson Road. 
L i m i t  o f  sudy., 
S ta t i on   levat ti on Data num= 47 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
* f * * * * * * * * * * * ~ * * * * V * * * * I I * * i i * ~ * * * * l * * * * * * * * * * * * ~ ~ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 9 ~  

9414.15 1147.84 9431.56 1147.86 9453.67 1147.84 9481.57 1147.8 9502.73 1147.71 
9531.58 1147.59 9551.8 1147.46 9581.59 1147.26 9600.86 1147.09 9631.6 1146.82 
9649.93 1146.63 9681.61 1146.33 9698.99 1146.14 9731.62 1145.8 9748.06 1145.63 
9781.62 1145.27 9797.13 1145.12 9831.63 1144.79 9846.19 1144.67'9881.64 1144.37 
9915.53 1140.81 9930.05 1139.76 9942.89 1140.6 9963.9 1141.92 9972.03 1142.49 
9988.58 1142.39 9991.59 1142.12 9996.13 1141.82 10000 1141.43 10008 1140.79 

10019.31 1139.5210021.96 1139.22 10042.5 1140.710056.87 1141.7110063.95 1142.22 
10085.37 1143.8710114.81 1143.9210137.63 1143.9710154.88 1143.99 10189.9 1144.05 
10194.95 1144.0510211.54 1144.0710235.02 1144.0910242.16 1144.110275.08 1144.1 
10294.42 1144.0910315.15 1144.07 
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3slWs6-847.rep 
Manning's n Values 

s t a  n Val 
num= 3 

s t a  n v a l  s t a  n v a l  
**********h*~*************h**/it**h*****~~9~*9~***~* 

9414.15 .044 9881.64 .04910085.37 ,044 

sank Sta: L e f t  Right Lengths: Left  channel R i  h t  coeff Contr. Expan. 
9881.6410085.37 1285 1354 1330 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

" E.G. Slope (ft/ft) 
* Q Tota l  (cfs) 
* TO Width (ft) 
* vey Tota l  (ft/s) 
* Max c h l  ~ p t h  (ft 
* conv. Total  ( c f s j  
* Length Wtd. (ft) 
* Min ch El (ft) 
* Alpha 
* F rc tn  Loss (ft) 
" C & E LOSS (ft) 
*+t******h*hC*6*hh*Y*( 

Element 
w t .  n-val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (s ft) 
Flow (c?s) 
TOP width (ft) 

Avi.. v e l .  ( f t /s )  
Hy r ~ e p t h  (ft) 
conv. (cfs) 
wetted per. (ft) 
shear (lb/sq ft 
stream power (1 b /ft s) 
cum volume (acre-ft) 
cum sA (acres) 

******b************b*(? 

* L e f t  os * * * Channel 
0.049 

1354.00 
197.21 
197.21 
540.00 
141.78 
2.74 
1.39 

7436.2 
142.23 
0.46 
1.25 

'34.05 
21.62 

if*******, 

* Right 0s * * 
* 1330.00 * 
ii * 
A 

* 
* 

* 
* 
* 
* 

* * 
* 
* 

* 
* 

* 
f 

warning: Divided f l ow  computed for t h i s  cross-section. 
warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross sect ion.  

This may i n d i c a t e  the need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 351WS6 (847) 
REACH: REACH 1 RS: 0.895 

Descr ipt ion:  Approximately 650' downstream o f  Patterson Road. 
s t a t i o n  Elevat ion Data num= a INPU"r . . . 21 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
*******t***ll**t****~<~*****t****,,**ftl******~**************%***~************** 

9642.45 1135.9 9655.28 1135.87 9681.31 1135.83 9715.62 1135.76 9731.95 1135.73 
9775.97 1135.63 9782.6 1135.61 9817.16 1135.5 9833.24 1135.45 9836.32 1135.44 
9883.88 1135.27 9896.67 1135.22 9934.52 1135.06 9987.58 1132.32 10000 1131.74 
10001.26 1131.6910016.89 1132.1910086.42 1134.7210099.96 1134.7110137.05 1134.66 
10143.66 1134.65 

Manning's n Values num= 3 
Sta n Val s t a  n Val s t a  n v a l  

* * * t r * * * * * * * *Y** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

9642.45 ,044 9934.52 .04910086.42 ,044 

sank Sta: L e f t  Right Lengths: L e f t  Channel Ri h t  c o e f f  Contr. Expan. 
9934.5210086.42 1140 1217 1965 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

" E.G. EleV (ft) 
* v e l  Head (ft) 
* w.S. Elev (ft) 
* c r i t  W.S. (ft) " E.G. Slope (ft/ft) 
* Q Tota l  (cfs) 
* TO Width (ft) 
* ve7 Total  (ft/s) 
* Max c h l  ~ p t h  (ft) 
* conv. Tota l  (cfs) 
* Length Wtd. (ft) 
* Min ch ~l (ft) 
* Alpha 
* F rc tn  LOSS (ft 
" C & E Loss (ft 
* * + * * t * t U Y * * * % f l h * t * i  

Element * Left  0s ' Channel * Right 06 * 
W t .  n-Val. * * 0.049 " 2 

Reach  en. (ft) * 1140.00 * 1217.00 * 1165.00 * 
Flow Area (sq ft) 6 * 194.63 * * 
Area (s ft) * * 194.63 * 
Flow (C%s) * * 590.00 * * 

A 

Top Width (ft) + * 135.39 * * 
Vel . ( f t /s  * * 3.03 * 

~ e p t h  (ftj * * 1.44 * 2 

* 
conv. (cfs) * * 7513.5 * 
wetted per. (ft) * * 135.51 ^ A 

shear ( lb/sq ft) 2 * 0.55 * t 

stream Power ( l b / f t  s) z * 1.68 * * 
cum volume (acre-ft) 3.19 * 27.96 * 1.78 * 
cum SA (acres) 5.04 * 17.31 * 8.95 * 

? * * * * * * * * * * * * * * * * * * ~ < * * J ~ * I * ~ * * ~ * I I * * * * * * * * * * , ~ * * * * * + < * , C * * * * * * * * *  

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross sect ion.  a This may ind ica te  the  need f o r  add i t iona l  cross sect ions.  
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3 ~ 1 ~ ~ 6 - 8 4 7 .  rep 

CROSS SECTION 

RIVER: 351WS6 (847) 
REACH: REACH 1 RS: 0.664 

INPUT 
Descr io t ion :  

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

* * * * * h * * * * * * * * * * * * t * * l i * V * * * * * * * * * * * * * ? < * * ~ ~ ~ * * * * * ~ <  

9579.85 .044 9826.05 ,04910049.75 ,044 

Bank s t a :  Le f t  R igh t  Lengths: Le f t  channel ~ i g h t  coef f  cont r .  Expan. 
9826.0510049.75 1750 1827 1730 .1 .3 

r n e f f e c t i v e   low num= 1 
s t a  L s t a  R Elev Permanent 

9579.85 9947.85 1129 F 

:::::*:$::$:!*:::!:;*,,:L:2J:,<!E:*; **,,* ** ,c*?,,r, :,,**** *,,* * *qs * * * *  *******,:,,***+,****+,9<***?:*9e****?t*?~~r* 

" E.G. Elev (ft) * 1128.22 " Element *  eft OB * channel R i  h t  OB * 
* v e l  Head (ft) * 0.15 * w t . n - V a l .  + * 0.049 * 8.044 * 
'- w.5. Elev (ftj * 1128.08 * Reach  en. (ft) * 1750.00 * 1827.00 * 1730.00 z 

* 1127.24 *   low Area (sq ft) * C r l t  W.S. (ft * 192.04 * 40.21 
* E.G. s lope (ft/ft) "0,004634 * Area (s ft) * 36.98 * 379.27 * 40.21 * 

* 604.38 * 35.62 * " 4 To ta l  ( c ~ s )  * 640.00 " Flow (C?S) 
* TO w id th  (ft) * 483.17 * TOP w id th  (ft) * 91.44 : 223.70 * 168.03 : 
* veL; T o t a l  ( f t / s )  * 2.76 * Av 1* 3.15 * 0.89 
* Max c h l  0pth (ft) * 3.05 * Hy i r .  ~ e p t h  (ft * 1.88 0.24 * 
* Conv. To ta l  (cfs) * 9401.7 * conv. (cfs) * * 8878.4 523.3 

" Length Wtd. (ft) * 1823.85 * wetted Per. (ft) * * 102.01 * 168.03 
* Min ch ~l (ft) * 1125.03 * shear ( lb/sq ft E, 

d * 0.54 * 0.07 " 
* n lpha + 1.24 * stream power (1 /ft s) 1.71 * 0.06 
* F r c t n  LOSS ft) * 10.08 * cum volume (acre- f t )  2.71 19.94 ' 1.24 * 
* c & E Loss $ft) * 0.01 * cum sn (acres) 3.85 * 12.30 * 6.70 * *** **** **************V,,****L*~<*, I** ,~***,~*, , ,c***~*******,<****~<,<**~~*************~*****~~**~~~*~~*****~~ 

warning: The energy l oss  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sect ion.  

This may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sect ions.  
Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  l oca t i on .  The c r i t i c a l  depth w i t h  t he  lowest ,  
v a l i d ,  water 

sur face was used. 

CROSS SECTION 

RIVER: 3SlWS6 (847) 
REACH: REACH 1 RS: 0.318 

INPUT 
Descr ip t ion :  
S t a t i o n  E levat ion  Data num= 45 

Sta s t a  Elev s t a  Elev s t a  Elev s t a  EleV ................................................................................ 
9676.27 1119.96 9677.39 1119.95 9706.16 1119.8 9731 1119.68 9744.81 1119.6 
9780.49 1119.39 9783.46 1119.37 9784.62 1119.37 9822.12 1119.11 9838.23 1119.01 
9860.77 1118.86 9891.85 1118.64 9899.42 1118.58 9919 1118.43 9938.08 1118.26 
9950.41 1117.53 9954.94 1117.24 9966.96 1116.51 10000 1114.5110000.77 1114.46 

10030.15 1116.32 10040.2 1116.9410050.77 1117.73 10057.8 1117.7310087.09 1117.76 
10116.61 1117.8410123.41 1117.8710134.38 1117.9110159.73 1118.0110175.43 1118.1 

Page 4 



Manning's n values num= 3 
s t a  n Val n Val s t a  n v a l  ******~****h*********::~li*V******t********* 

9676.27 ,044 9938.08 .04910050.77 ,044 

Bank s ta :  Le f t  R igh t  Lengths: Le f t  channel R igh t  coef f  cont r .  Expan. 
9938.0810050.77 1540 1681 1580 .1 .3 

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t i on .  

Th is  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sec t ions .  

CROSS SECTION 

RIVER: 351WS6 (847) 
REACH: REACH 1 RS: 0.000 

Manning's n Values num= 3 
s t a  n Val s t a  n Val s t a  n v a l  ...................................... 

Bank Sta: Lef t  R igh t  Lengths: Le f t  channel R igh t  Coef f  Contr .  Expan. 
9946.3110162.61 420 415 420 .1 .3 

CROSS SECTION OUTPUT, 
r********H***h****^- 

* E.G. Elev (ft) 
* v e l  Head (ft) 
* w.5. Elev ft) 
* c r i t  w.s. [ft) " E.G. Slope (ft/ft) 
* Q T o t a l  (cfs) : TO Width (ft) 
* vel; To ta l  (f t /s) 
* Max c h l  ~ p t h  (ft 
* conv. To ta l  (cfs 
* Length wtd. (ft) 
* Min ch ~l (ft) 
*' Alpha 

p r o f i l e  #PF 1 
i Y * t * * * * * * * * * * * i  

* Element 
* w t .  n-Val . " Reach Len. (ft) 
<:   low Area (sq ft) 
* Area (s ft) 
* Flow (C?S) 
', TOP w id th  (ft) 
* ~ v g .  v e l  . ( f t / s )  
* Hydr. Depth (ft) 
* conv. (cfs) 

wetted Per. (ft) 
* shear ( lb/sq ft) 
* stream Power ( l b / f t  

***************** 
* L e f t  0s * 
* 0.044 : * 

...................... 
channel : Righ t  08 * 

0.049 * 
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351~56-847.rep + 

* F r c t n  LOSS (ft) * * cum volume (ac re - f t )  * ,, " C & E Loss (ft) * * cum SA (acres) * * 
, ,V* ,<* * * * * * * * * * * , t t * * * * * * * * * , , * * * ,1 *~* * , , * * * * * * * * * *" , * * * * * * * * * * , ' * * * * * * * * * * * * *~~* * * * * * *~~* * * * * *9~* * *~* * * *  

Warning: D i v i d e d  f l o w  computed f o r  t h i s  c ross -sec t ion  

R i v e r :  351WS6 (8471 
t***t***************th*t********ti****,I*****,,************~~******~***?<~< 

" Reach * ~ i v e r s t a .  * n l  * n2 * n3 * 
, , * * * * i * * * *h** t * * * * * * * * * * * * * *U"<** , , * * * *%,<***** ,~ ,<**** * * * * *v , * *~~*~~**~~~~ 

*REACH 1 * 1.151 * ,044' .049" ,044' 
"REACH 1 * 0.895 * .044* .049" .044* 
"REACH 1 * 0.664 * ,044' .049* .044* 
*REACH 1 * 0.318 * ,044" .049* ,044" 
*REACH 1 * 0.000 * .044* .049" .044* 
*,<**hi,,t,,***tti**h*lttt*****IIV*,I,,,,**********~****~<*****~r******~c~c* 

SUMMARY OF REACH LENGTHS 

R iver :  3slWS6 (847) 
t*b***n*h*****t**t*V******)).~~+~fS**f<c9,91911*~**9c<c**~~****?r********** 

Reach * ~ i v e r  s t a .  * L e f t  * channel ' 
: * * * V * * * t * * * * * t * * * * t h * * * * * * * * i i * * h r * * * ~ , * * * * * * * * * < < * * * * * * ~ ~ ~ < 9 z ~ ~ 2 ~ : ~ < ~ t :  

"REACH 1 " 1.151 * 1285* 1354' 1330' 
"REACH 1 " 0.895 * 1140* 1217* 1165* 
"REACH 1 " 0.664 " 1750* 1827', 1730'  
"REACH 1 * 0.318 * 1540' 1681" 1580* 
*REACH 1 * 0.000 A 420* 415* 420" 
*~***~**^****,,****~~***1,~******~,<****?:,~,,*****,~,,9,****,<**~,*,~,<,,***~~9~* 

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
R i v e r :  3slWS6 (547) 

* * * * * * * * , : * * * * , , , , * * * ~ , ~ ~ * , , * * * * * * * * * * * ~ , , * ~ , * * * * ~ ~ * * ~ * * ~ ~ * * * ~ ~ * ~ ~ 9 ~  

*   each 
..A. 

" Expan. * " R i v e r  S ta .  * Contr  .,-,****,,****,<* 
. l i Y ~ ~ 9 ~ l * * ~ ~ ~ ~ ~ * t ~ ~ ~ * t t f * * ~ ~ ~ * * ~ ~ 9 ~ * ~ ~ ~ ~ * 1 1 1 c ' r ~ ~ i i i i i i ~ * * ~ , . d  

"REACH 1 * 1.151 * .1* .3* 
"REACH 1 * 0.895 ,, .I" .3* 
"REACH 1 " 0.664 $' .1* .3* 
*REACH 1 * 0.318 " .3* 
"REACH 1 * 0.000 * .1* .3* 
* * U t V , ~ * * * t t * f * l * * i , c * , , * * * * * * , , * ~ - V * * t * * * * * ~ * ~ < * * * * * * *  
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MODEL: 3SlWS9 (B12) 
REACH: 3SlWS9 (B12) 



3 5 1 ~ 5 9 - ~ 1 2 .  rep 

HEC-FLAS Vers ion 3.1 November 2002 
u.5. Army corp  of ~ n g i n e e r s  

Hydro log ic  Englneer lng center  
609 second s t r e e t ,  s u i t e  D 

Davls, c a l l  f o r  m a  95616-4687 
(916) 756-1104 

PROIECT DATA 
P r o j e c t  T i t l e :  3slWS9 ( ~ 1 2 )  
p r o j e c t  F i l e  : 3slws9-~12. p r j  
Run Date and Time: 12/14/2004 4:41:07 PM 

P r o j e c t  i n  Eng l ish  u n i t s  

p r o j e c t  Descr ip t ion :  
Waterman Wash FDS 
Prepared by: 
Engineering and Environmental consu l tan ts ,  
I n c .  
3003 N. Cenrral Avenue, Su i te  600 
phoemx, Ar izona 85012 
phone: 
602-248-7702 FAX: 602-248-7851 
For: 
~ l o o d  c o n t r o l  D i s t r i c t  of Maricopa 
county 
waterman wash - c o n t r a c t  # 2002C024 
Topographic Mapplng Source: 

Stewart  ~ e o t e c h n o l o  y Dec. 2000 
10' contour I n te r va?  
Discharge in fo rmat ion  
ob ta ined from hydrology r e p o r t  
stud" L im i t s :  
witebmiin wash 
F i n a l  Model Run 
Date: l u l y  2004 
Model : 3SlWS9 (612) 
Reaches: 3SlWS9 (B12) 

.................................................................................. 

PLAN DATA 

Plan T i t l e :  3slWS9 (B12) 
Plan F i l e  : q:\303002 Waterman wash\~~C-ws\Completed Model s \Pr in tab le  Version\351WS9 
(Bl2)\3slws9-Bl2.p01 

Geometry T i t l e :  3SlWS9 (B12) 
Geometry F i l e  : q:\303002 Waterman wash\HEC-RAS\Completed ~ o d e l s \ P r i n t a b l e  version\3s1Ws9 

(B12)\3SlWS9_B12.g01 

Flow T i t l e  : 3slWs9 (B12) 
w low F i l e  : q:\303002 Waterman wash\HEC-wS\Completed Models\Printable vers ion\3slws9 

(~12)\3SlWS9-B12 . f O l  

P lan summary ~n fo rma t i on :  
Number of: Cross Sect ions = 9 M u l i t p l e  openings = 0 

c u l v e r t s  = 0 I n l i n e  s t ruc tu res  = 0 
s r idges  = 0 La te ra l  s t r u c t u r e s  = 0 

computational rn fo rmat ion  
water surface c a l c u l a t i o n  to le rance = 0.01 
c r i r i c a l  de t h  c a l ~ u l a t o n , t o l e r a n c e  = 0.01 
Maximum num&er o f  i n t e r a t i o n s  = 20 
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3~1ws9-sl2.rep 
~aximum d i f fe rence to le rance = 0.3 
  low to le rance f a c t o r  = 0.001 

computation op t ions  
c r i t i c a l  depth computed o n l y  where necessary 
conveyance c a l c u l a t i o n  Method: ~t breaks i n  n values only 
F r i c t i o n  , s l o  e Method: 7 Average conve ance 
Computatlona   low Regime: Subc r~  t i c a l  Fyow 

Encroachment Data 
Equal conveyance = True 
Left o f f s e t  - - 0 

River  = 3slWS9 (612) Reach = REACH 1 
RS p r o f i l e  Method Value1 Value2 
2.238 P F 2  1 9930 10070 
1.977 PF 2 1 9930 10070 
1.684 PF 2 1 9930 10070 
1.443 PF 2 1 9930 10070 
1.196 PF 2 1 9930 10070 
0.913 PF 2 1 9930 10070 
0.671 PF 2 1 9930 10125 
0.402 PF 2 1 9970 10030 
0.225 PF 2 1 9980 10020 

FLOW DATA 

Flow T i t l e :  3slWS9 (612) 
Flow F i l e  : q:\303002 Waterman Wash\HEC-RAS\Completed Models\Pr intable version\3SlWS9 
(612)\3SlWS9-612.f01 

Flow Data (cfs)  
*t**YY*n*,?*,<*"tI***YI****i.,*,i.*,<9<*****,r**<;**,:,,***********,<****** 

* River  Reach RS PF 1 * 
* 3SlWS9 (612) REACH 1 2.238 750 " 
* 3SlWS9 (612) REACH 1 1.977 " 850 * 
* 3SlWS9 (612) REACH 1 1.684 " 950 : 
* 3SlWS9 612) REACH 1 1.443 " 1040 
* 351WS9 tB12) REACH 1 1.196 * 1130 * 
* 3SlWS9 (612) REACH 1 0.913 " 1230 * 
v< 3SlWS9 612) REACH 1 0.671 " 1180 " 
* 3SlWS9 [El21 REACH 1 0.402 * 1130 * 
* 3SlWS9 (612) REACH 1 0.225 * 1090 * 
* * . * f * , < * * * * * * , , t t * i , : * , 1 * * * V * * * * - d I * * * * * * t * f * , ~ , < * * * * ~ : ~ ~ * * * ~ ~ ~ ~ * * * 9 ~ * * *  

e:::$::r,fz:::z::: ***,,***$(,,** *+*,G********,-*9c***** * *,c***,z * * * , , 9 ~ ~ + * * ~ c * * ~ * * * ~ * r r 9 r * ~ ~ ~ 9 r 9 z * * ~ ~ * * * ~ * * * * ~ ~ c * * + ~ + * *  

* River  Reach p r o f i l e  * upstream Downstream * 
t t l * * * ~ * 9 , t t * * l * u l * * t * B * * * * ~ ~ t * * l * * h * * ~ ~ , ~ ? ~ ~ 9 ~ ~ ~ % 9 ~ + ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ , c * ~ ~ , t ~ ~ * * * * * ~ < ? 9 ~ * * ~ ~ ~ 9 ~ * * * * * * * * f < * * * * * ? ~ * * ~ 8 ~ * *  

* 3SlWS9 (612) REACH 1 PF 1 * ~ o r m a l  s = 0.0042 ~ o r m a l  S = 0.0042 * 
***tt.Y*,,C***.**C,~***,,t**f**+*V******i***,<******,~************ ,,,< **************9<**********9 ,******* , , * * ** , , * * *  

* * * * * , , * * * t , , , , * * * t t * * * * l i , , l i *~~ i l , * f f * * * * * *~~* * * * * ,~ *~~~ ,~* *~* * * * * *~~*~~* * *~?~* * * *~~* * * * *~ * *  

GEOMETRY DATA 

Geometry T i t l e :  3slws9 (612) 
Geometry F i l e  : q:\303002 Waterman wash\~~C-RAs\Completed ~ o d e l s \ ~ r i n t a b l e  Version\3S1WS9 
(612)\3SlWS9-612 .go1 

CROSS SECTION 

RIVER: 351WS9 (612) 
REACH: REACH 1 RS: 2.238 

INPUT 
Descr ip t ion :  L i m i t  of sudy. 
s t a t i o n  E levat ion  Data num= 65 

s t a  s t a  Elev s t a  Elev Elev s t a  EleV *********,'**:!::*t****q:*,z******,<h**'i****,r************:::************************ 
9362.86 1190.75 9363.88 1190.75 9397.06 1190.71 9399.27 1190.71 9401.71 1190.7 
9434.67 1190.66 9464.62 1190.62 9470.06 1190.62 9476.05 1190.61 9505.46 1190.56 
9532.19 1190.52 9550.39 1190.5 9576.25 1190.45 9599.75 1190.41 9611.65 1190.39 
9624.73 1190.37 9647.04 1190.32 9667.32 1190.29 9682.44 1190.27 9699.07 1190.24 
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Manning's n values num= 3 
s t a  n Val s t a  n Val n v a l  .................................................. 

9362.86 .0419922.09 .04110049.43 ,041 

Bank s t a :  Le f t  R igh t  Lengths:   eft channel Ri  h t  c o e f f  Contr .  Expan. 
9922.0910049.43 1340 1381 1300 .1 .3 

$::::*:$g;::*::::::**:::2i:*t::*:********,<******************,<***********************,?******** 
* E.G. Elev (ft) * 1190.44 * ~ l e m e n t  * Le f t  0s ; channel 9c Ri h t  OB : 

v e l  Head (ft) * 0.06 * w t . n - v a l .  0.041 0.041 * 3.041 
* W.S. Elev ft) * 1190.38 * Reach Len. (ft) 1340.00 * 1381.00 * 1300.00 " 
* c n t  w.s. tft) * 1190.09 *  low ~ r e a  (sq ft) * 94.20 * 140.90 * 186.73 ' 
* ~ . ~ . s l o p e ( f t / f t )  *0.004048 * ~ r e a ( s  ft) * 94.20 * 140.90 * 186.73 ' 
* Q T o t a l  ( c ~ s )  * 750.00 * Flow (C?S) * 99.61 * 347.53 * 302.86 * 
* TO w id th  (ft) * 747.20 * TOP w id th  (ft) 303.34 : 127.34 * 316.52 * 

veL; T o t a l  ( f t /s)  * 1.78 : A V ~ .  ,ve l .  ( f t /s)  * 1.06 2.47 * 1.62 * 
* Max c h l  ~ p t h  (ft) * 1.78 ~y r oepth (ft) * 0.31 " 1.11 : 0.59 " 
* conv. To ta l  (cfs) * 11788.2 * conv. (cfs) * 1565.6 * 5462.3 4760.3 * 
* Length Wtd. (ft) * 1358.42 Wetted Per. (ftl * 303.34 : 127.37 ' 316.52 " 
* Min ch ~1 (ft) * 1188.60 * Shear ( lb/sq ft) * 0.08 0.28 * 0.15 * 
* Alpha * 1.27 * Stream power ( l b / f t  s) : 0.08 * 0.69 * 0.24 ' 
* ~ r c t n  LOSS (ft) * 6.77 * cum volume (acre-ft) * 17.70 : 58.96 * 29.24 * 
* C & E LOSS (ft) 

* 57.53 * * cum S~ (acres? ,************ S:;:B *+:+: h**52i?Ze*Ir**3*****+** .................... **,< *t:****tl;!!*%***************"d 
Warning: The energy l o s s  was g rea te r  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sec t ions .  

CROSS SECTION 

RIVER: 3SlWS9 (612) 
REACH: REACH 1 RS: 1.977 

~ a n n i n g ' s  n values num= 3 
Sta  n Val s t a  n v a l  s t a  n v a l  

t*************t**********f**li*****,c*~*********** 

9601.67 .0419651.13 .04110270.75 ,041 

sank s t a :  Lef t  R igh t  Lengths: L e f t  channel R igh t  coef f  Contr .  Expan. 
9651.1310270.75 1470 1545 1550 .1 .3 

$;9:*?5$::::*::5:!:**:5:flz:*t:5*:*** **-**,< * ***** ****,<***** **%*, ................................ 
E.G. Elev (ft) * 1183.68 " ~ l e m e n t  * Le f t  0s * channel f ~ i g h t  OB * 

' v e l  Head (ft) * 0.06 * w t .  n-val .  * 0,041 * 0,041 - 0.041 * 
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3slws9-Bl2.rep 
* W.S.  Elev (ft) * 1183.62 * Reach Len. (ft) * 1470.00 * 1545.00 ' 1550.00 " 

c r i t  w.s. (ft) * 1183.34  low Area (sq ft) * 2.02 * 374.18 * 53.26 * 
* ~ . ~ . s l o p e ( f t / f t )  '0.006099 * ~ r e a  s ft) * 2.02 * 374.18 * 53.26 * 
* Q T o t a l  (cfs) * 850.00 * Flow [C?S) * 1.13 * 756.66 * 92.21 * 

* 790.60 * Top Wldth (ft) * 23.09 * 619.62 * 147.89 : * TO w id th  (ft) 
* ve'; To ta l  ( f t /s)  * 1.98 v e l  . ( f t / s  * 0.56 * 2.02 * 1.73 " Max c h l  ~ p t h  (ft * 1.00 : E ~ F .  Depth (ftj 0.09 : 0.60 * 0.36 * 
* conv. ~ o t a l  (c fs * 10883.8 * conv. (cfs) " 14.5 9688.6 * 1180.7 : 
* Length wtd. (ft) * 1546.90 * wetted Per. (ft) * 23.09 " 619.62 * 147.91 
* Min ch E l  (ft) * 1182.62 * shear ( lb/sq ft b * 0.03 * 0.23 * 0.14 * 
* Alpha * 1.01 * Stream Power (1 / f t  s) ; 0.02 * 0.46 : 0.24 * 
* FrCtn LOSS ft) * 9.30 * cum volume (acre-ft) 16.22 * 50.80 25.66 * 
* c & E Loss ift) * 0.00 * cum sA (acres) * 30.46 * 50.60 * ***,<****h******h*****~<y*,i**************~************** *?** *,,******* *<,* ******* : :$! ! ** : *********9<*  

warning: Div ided f low computed fo r  t h i s  cross-section. 
warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cur ren t  and previous cross sec t ion .  

Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 3SlWS9 (612) 
REACH: REACH 1 RS: 1.684 

INPUT 
Descr ip t ion :  cross sec t ion  a t  s u l l a r d  Avenue. 
s t a t i o n  E levat ion  Data num= 85 

s t a   lev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
**lfltfb***tt*t*h*?4*f*.h 

1174.73 9638.75 1174.69 
1174.47 9731.36 1174.44 
1174.17 9808.9 1174.14 
1174.15 9877.86 1173.93 
1173.65 9917.55 1173.67 
1173.69 9943.49 1173.69 
1173.68 9986.74 1173.67 
1173.6710002.37 1173.67 
1174.0510104.74 1174.53 
1174.0910236.16 1174.01 
1173.7 10369.9 1173.66 
1173.39 10450.2 1172.33 
1173.7 10565.9 1173.72 
1173.83 10678.2 1173.9 
1174.0210761.11 1174.11 
1174.38 10843.2 1174.39 
1174.7510956.31 1174.79 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

..................................................... 

9564.02 ,041 9857.47 .04110104.74 ,041 

sank Sta: Lef t  R igh t  Lengths: L e f t  channel R i  h t  c o e f f  Contr. Expan. 
9857.4710104.74 1130 1272 1960 .1 .3 

warning: Div ided f l ow  computed f o r  t h i s  cross-sect ion.  
Warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by .downstream conveyance) i s  l ess  than 

0.7 o r  g rea ter  than 1.4. This  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sect ions.  
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3slws9-612. rep 
warning: ,he energy l o s s  was greater than 1.0 ft (0.3 m). between the current and previous cross section. 

This may i n d i c a t e  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 3SlWS9 (612) 
REACH: REACH 1 RS: 1.443 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

* * * * *~b** * * l * * * * * * * * * , , * *1* ' r * * * * *~* * * * * i l i ' * * *~<* - * *~~  

9415.39 ,041 9934.43 ,041 10052 .041 

sank s ta :  Lef t  Right Lengths: Lef t  channel R i  h t  Coeff  Contr. Expan. 
9934.43 10052 1240 1304 320 .I .3 

$$f::*::$:;f:*:y::y:*,,:::2::*:::*:*,;?>**:?:*** ,<*** **** **** **** **%* ............................... 
* E.G.  lev (ft) * 1169.04 * Element * Lef t  06 ,, channel * Right OB ' 
* Vel Head (ft) * 0.15 * W t . n - V a l .  * 0.041 ' 0.041 ' 0.041 * ; w . ~ .   lev (ft) * 1168.90 * Reach   en. (ft) * 1240.00 * 1304.00 " 1320.00 : 
* c n t  W.S. (ft) *  low Area (sq ft) 2 144.69 * 244.75 " 12.45 

~ . ~ . s l o p e ( f t / f t )  *0.003278 * ~ r e a ( s  ft) * 144.69 * 244.75 * 12.45 * 
Q Tota l  ( c f ~ )  * 1040.00 * Flow (C?S) * 204.27 * 827.22 * 8.52 * 

* TO width (ft) * 441.19 * TOP wid th  (ft) * 257.79 * 117.57 * 65.83 * 
* ve? Total  (ft /s) ve l .  (ft /s) * 1.41 * 3.38 " 0.68 * 
* Max chi opth (ft) : $1:; : Gir. ~ e p t h  (ft) * 0.56 * 2.08 * 0.19 * 
* conv. Total  (cfs) * 18166.1 ic conv. (cfs) * 3568.0 * 14449.3 : 148.8 * 
* Length Wtd. (ft) * 1295.72 * wetted Per. (ft) * 257.79 : 117.72 65.83 " 
* Min ch ~l (ftl * 1165.36 shear ( lb/sq ft) * 0.11 0.43 * 0.04 * 
* ~ l p h a  * 1.42 * Stream power ( l b / f t  s) : 0.16 * 1.44 * 0.03 : 
* ~ r c t n  Loss (ft) * 5.29 " cum Volume (acre-ft) 13.96 " 36.73 * 11.97 
* C & E Loss (ft) * 0.01 * cum SA (acres) * 23.90 * 21.53 " 24.36 * 
*i***l,<**l*******)**********,,******a+t*********,<*****************+*****<?**********%~******** 

Warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross section. 

This may i n d i c a t e  the  need for  add i t iona l  cross sect ions.  

CROSS SECTION 

RIVER: 3SlWS9 (612) 
REACH: REACH 1 RS: 1.196 

INPUT 
Descr ipt ion:  
s t a t i o n  Elevat ion Data num= 47 

s t a  Elev s t a  Elev s t a  s t a  Elev s t a  Elev . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
9631.96 1164.54 9642.51 1164.48 9645.39 1164.46 9645.77 1164.46 9695.73 1164.12 
9702.87 1164.07 9746.08 1163.77 9759.96 1163.68 9796.43 1163.43 9817.06 1163.3 
9846.78 1163.11 9874.16 1162.97 9897.13 1162.85 9931.25 1162.72 9947.47 1162.65 
9999.22 1161.73 10000 1161.7210000.34 1161.7210003.53 1161.6910006.62 1161.64 
10056.64 1162.4510062.58 1162.5510069.82 1162.69 10098.9 1162.7910126.26 1162.87 
10134.27 1162.910142.79 1162.9310177.21 1162.5910205.12 1162.4210211.35 1162.39 
10263.1 1163.3410288.73 1163.5110311.13 1163.58 10332.2 1163.65 10346.5 1163.71 
10361.7 1163.7710381.87 1163.8310400.85 1163.8810417.25 1163.9410434.67 1163.99 
10452.62 1164.03 10469.5 1164.0610487.99 1164.0910507.64 1164.1310523.36 1164.12 
10538.15 1164.0810558.73 1164.04 

Manning's n Values num= 3 - 
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351WS9-s12.rep 
s t a  n v a l  s t a  n v a l  s t a  n v a l  

tt***h**il***************b*************I~******~** 

9631.96 ,041 9947.47 .04110069.82 .041 

sank s t a :  Lef t  R igh t  Lengths: Le f t  channel ~ i g h t  coef f  con t r .  Expan. 
9947.4710069.82 1430 1496 1460 .1 . 3  

$::::*:5$:::~*~y::~~,,*!::2j,:,25:*:*****,r****"<*****?:*************,,***%***********,<,?**~'********* 
* E.G. Elev ft) $ * 1163.75 * Element * Le f t  0s f channel f R i  h t  00 f 
* v e l  Head ( t) * 0.12 * w t . n - V a l .  * 0.041 0.041 8.041 
" W.S.  Elev (ft) * 1163.63 * Reach Len. (ft) * 1430.00 * 1496.00 * 1460.00 * 
* c n t  W.S. (ft) * 1163.28 *  low Area (sq ft) * 96.88 * 181.50 * 174.52 * 
* E.G. Slope (ft/ft) *0.005115 * Area s ft) * 96.88 : 181.50 f 174.52 ' 
* Q To ta l  (cfs) * 1130.00 : Flow tc?S) * 166.52 611.90 351.58 * 
* TO w id th  (ft) * 556.47 ' TOP w ld th  (ft) * 179.41 * 122.35 * 254.71 * 
* Vey Tota l  (ft/s) * 2.49 * A v . V e l .  ( f t / s  * 1.72 3.37 * 2.01 * 
* Max Chl ~ p t h  (ft * 1.98 vf Hy i r .  ~ e p t h  (ft * 0.54 * 1.48 * 0.69 * * conv. To ta l  cfsj * 15799.6 * Conv. (cfs) * 2328.3 * 8555.5 * 4915.8 : 
* Length Wtd. lft) * 1476.12 * Wetted Per. (ft * 179.41 * 122.37 * 254.72 
* Min Ch El (ft) * 1161.64 * Shear ( lb/sq ft * 0.17 " 0.47 ', 0.22 
* Alpha * 1.26 * Stream power (1 /ft s) f 0.30 f 1.60 * 0.44 " 
* F r c t n  LOSS ft) * 5.76 * cum volume (acre-ft) 10.52 30.35 " 9.13 : 
* c & E LOSS Eft) * 0.01 * cum SA (acres) * 17.68 * 17.94 * 19.50 ...................... **,, ..................................................................................... 

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cur ren t  and previous cross sec t ion .  

This may i n d i c a t e  t he  need fo r  add i t i ona l  cross sec t ions .  

CROSS SECTION 

RIVER: 351WS9 (B12) 
REACH: REACH 1 RS: 0.913 

-. .. . . 
Descr ip t ion :  
s t a t i o n  E levat ion  Data num= 44 

s t a  Elev s t a  Elev s t a  s t a  s t a  Elev 

9399.62 1159.98 9408.19 1159.92 9413.22 1159.88 9459.07 1159.54 9475.92 1159.41 
9509.95 1159.15 9538.63 1158.94 9560.84 1158.77 9601.33 1158.47 9611.72 1158.4 

9656.4 1158.09 9662.6 1158.05 9664.04 1158.04 9713.48 1157.72 9726.75 1157.64 
9764.36 1157.43 9789.45 1157.29 9815.24 1157.16 9841.35 1156.83 9874.97 1156.38 
9913.87 1156.73 9917 1156.75 9921.2 1156.68 9943.73 1156.36 9996.58 1155.65 
9999.66 1155.58 10000 1155.5910008.94 1155.7210039.57 1156.1810082.06 1156.85 

10095.34 1156.91 10115.4 115710131.42 1157.0610142.01 1157.11 10167.5 1157.23 
10201.96 1157.3910203.58 1157.410206.03 1157.4110239.66 1157.5610261.91 1157.66 
10275.74 1157.7210296.66 1157.8110311.83 1157.8710321.86 1157.91 

Manning's n Values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

* * * * * f * t * h * * * t V * * t . . t h * * * V * 1 1 1 ~ * * 4 t * b ~ < * * ~ * ~ ~ * *  

9399.62 ,041 9913.87 ,04110082.06 ,041 

sank Sta: Le f t  R igh t  Lengths: Le f t  channel R igh t  Coef f  Contr. Expan. 
9913.8710082.06 1330 1275 1230 .1 .3 

......................................................................................................... 
* E.G. EleV ft) I * 1157.97 * ~ l e m e n t  *  eft 0s f Channel ; ~i h t  00 f 
* Vel Head ( t) * 0.10 r w t .  n-Val. * 0.041 0.041 8.041 
* w.8. Elev (ft) * 1157.88 * Reach Len. (ft) * 1330.00 * 1275.00 * 1230.00 * 
* c r i t  W . S .  (ft) * 1157.30 *  low Area (sq ft) * 163.99 * 282.16 * 117.40 * 
* E.G. slope (ft/ft) *0.003135 * Area (s ft) * 163.99 * 282.16 * 117.40 * 
* Q T o t a l  ( c ~ s )  * 1230.00 ' Flow (C?S) * 270.00 * 808.32 * 151.68 * 
* TO w id th  (ft) * 623.65 * ~ o p  w id th  (ft) * 224.37 * 168.19 f 231.09 " 
* ve? To ta l  ( f t / s )  * 2.18 * A V ~ .  ,ve l .  ( f t / s j  * 1.65 * 2.86 1.29 * 
* Max c h l  Dpth (ft) * 2.30 * ~y r ~ e p t h  (ft * 0.73 * 1.68 * 0.51 * 
* conv. To ta l  c fs )  * 21967.8 * conv. (cfs) * 4822.3 * 14436.6 J 2709.0 " 
* Length wtd. tft) 1280.89 * wetted Per. (ft) * 224.38 * 168.21 231.09 * 
* Min ch ~l (ft) * 1155.58 * Shear ( lb/sq ft b * 0.14 * 0.33 " 0.10 " 
* ~ l p h a  * 1.30 * Stream power (1 /ft 5 )  : 0.24 * 0.94 f 0.13 * 
* F r c t n  LOSS (ft) * 5.06 * cum volume (acre-ft) 6.24 f 22.39 4.24 * 
* c & E Loss (ft) * 0.00 * cum sA (acres) * 11.05 12.95 ' 11.36 * 
* ,<**** l t ****V**** . ******~**~~**** ;* ;* ;**** t*****~~~*~****~<*~, , ****~**~~~**************************~~* 

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cur ren t  and previous cross sec t ion .  
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351ws9-~12.rep 

 his may i n d i c a t e  t he  need fo r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 351WS9 (B12) 
REACH: REACH 1 RS: 0.671 

- . 
Descr ip t ion :  
s t a t i o n  E levat ion  Data num= 39 

s t a  E lev  s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
................................................................................. 

9744.31 1152.88 9747.47 1152.86 9758.38 1152.78 9816.37 1152.15 9819.43 1152.08 
9834.73 1152.12 9858.57 1152.13 9900.84 1152.11 9926.92 1152.14 9951.97 1152.09 
9997.52 1151.72 10000 1151.710006.94 1151.6410013.25 1151.4310025.67 1151.19 
10046.54 1150.6910053.38 1150.5210068.31 1150.5210086.33 1151.310123.08 1151.68 
10139.55 1151.9710143.91 115210146.58 115210160.57 1152.08 10186.9 1152.15 
10208.94 1152.22 10222.4 1152.2710238.49 1152.3210257.89 1152.3910274.13 1152.44 
10293.39 1152.5210316.41 1152.610328.88 1152.6410339.32 1152.6610364.38 1152.75 
10394.34 1152.8210399.87 1152.8310404.51 1152.8310435.37 1152.89 

~ a n n i n g ' s  n Values num= 3 
s t a  n Val s t a  s t a  n Val .********.*******,~***~*,'***~*Y:ZZ*II*h*hh~*******~ 

9744.31 .041 9951.97 .04110160.57 .041 

sank s ta :  Le f t  R ight  Lengths: L e f t  channel R ight  coeff cont r .  Expan. 
9951.9710160.57 1395 1420 1395 .1 .3 

$~P::~~E$;$~:,::$P~~;*~:::~I:~$,P:~~: * i i 9 , , i ~ ~ * * ~ ~ ~ ~ + , * , c , ~ e + ~ * + ~ ~  + * ~ ~ + s * ~ * * ~ 3 c + c 9 z * ~ ~ * * + + * * * * ~ ~ 9 - ~ * * ~ ~ ~ * ~ * , z *  

* E.G. Elev (ft) * 1152.92 * ~ l e m e n t  * Lef t  0s : channel : Right  06 * 
* v e l  Head (ft) * 0.13 '< w t .  n-Val. " 0.041 0.041 0.041 : 
* w.5. Elev (ft) * 1152.79 * Reach Len. (ft) * 1395.00 * 1420.00 1395.00 
* c r i t  w.s. (ft) * 1152.47 *  low Area (sq ft) * 110.15 * 278.43 78.54 " 
9~ E.G. s lope (ft/ft) *0.005187 " Area (s ft) * 110.15 * 278.43 * 78.54 * 
* Q T o t a l  (cfs) * 1180.00 * Flow (C?S) * 196.38 : 880.93 : 102.70 * : TO w id th  (ft) 625.21 * TOP w id th  (ft) * 195.12 208.60 221.48 " 

ve? T o t a l  ( f t /s)  * 2.53 * ~ v g .  v e l .  (f t /s) * 1.78 * 3.16 * 1.31 * 
* 2.27 * ~ y d r .  oepth (ft) * 0.56 * 1.33 : 0.35 : 

* * Max conv. Chl To ta l  Opth (cfs) (ft) * 16384.0 * Conv. (cfs) * 2726.6 * 12231.4 1425.9 
* Length Wtd. (ft) * 1416.60 * wetted per. (ft) * 195.13 * 208.64 * 221.48 " 
* Min ch ~l (ft) * 1150.52 * shear ( lb/sq ft b * 0.18 * 0.43 * 0.11 * 
* Alpha * 1.28 * stream power (1 /ft s) : 0.33 * 1.37 " 0.15 " 
* F rc tn  LOSS (ft) * 6.87 * cum volume (acre-ft) * 2.05 * 14.18 * 1.48 * 
* c & E Loss (ft) * 0.01 * Cum sA (acres) 4.64 " 7.43 * 4.97 * ,,*** *l*****i*, ,****t*****)i************,c*$;***,r*****~*************?:<,*****%*9<********************~~~~ 

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and previous cross 

  his may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 351WS9 (812) 
REACH: REACH 1 RS: 0.402 

INPUT 
Descr ip t ion :  Floodplain was extended t o  eas t  so t h a t  t he re  was n o t  an i s l a n d  

between exi  s t i n q  and proposed f loodp la ins .  

Manning's n values num= 3 
Sta n Val s t a  n Val s t a  n Val 
,<* ***** *,< ............................ 
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351~~9-sl2.rep 
9575.49 ,041 9947.12 .04110066.74 .041 

Bank s ta :  Le f t  R ight  Lengths: Le f t  channel R i  h t  c o e f f  cont r .  Expan. 
9947.1210066.74 910 937 810 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  #PF 1 ************** * * * * * * * * * * * q , * * * * * * * i i * , , * * * * * * * * * , , * , , * * * * * * * * * ~ ~ * * * , , * * * * * * * * * * * * * * ~ ~ 9 ~ * " ~ * * * * * * * * * * * * * * * *  

* E.G. Elev (ft) * 1146.03 * Element * Le f t  OB : Channel : R i  h t  OB : 
* Vel Head (ft) * 0.27 * W t .  n-Val. * 0.041 0.041 8.041 
* W.S. Elev (ft) * 1145.76 " Reach Len. (ft) * 910.00 * 937.00 * 810.00 * 
* c r i t  W.S. (ft) * 1144.78 "  low Area (sq ft) * 10.90 * 267.51 * 8.62 * 
* E.G. slope (ft/ft) *0.004538 * 10.90 * 267.51 : 8.62 * 
* Q Tota l  (cfs) * 8.79 "1115.18 6.04 * : ;;y width Eft) * 233.27 * TOP w id th  ft) * 57.47 ; 119.62 ' 56.18 : 

Tota l  f t / S )  * 3.94 * Av j .  ,Vel. E f t 1 5  * 0.81 4.17 " 0.70 
* Max ch l  ~ p t h  (ft) * 4.25 * Hy r ~ e p t h  (ftj * 0.19 * 2.24 " 0.15 * 
* c o w .  Tota l  ( c ~ s )  * 16775.1 " c o w .  ( c ~ s )  * 130.5 * 16555.0 " 89.6 * 
* Length Wtd. (ft) * 936.55 * wetted Per. (ft * 57.47 : 119.89 " 56.18 * 
* Min ch ~l (ft) * 1141.51 ' Shear ( lb/sq ft * 0.05 0.63 * 0.04 * 
* n lpha * 1.11 * stream power (1 /ft 5) : 0.04 ; 2.64 * 0.03 * 
't ~ r c t n  LOSS (ft) * 4.09 " cum volume (acre-ft) 0.11 5.28 * 0.08 * 
* c & E Loss (ft) * 0.01 Cum SA (acres) 0.60 * 2.08 * 0.52 * 
****,<**************,,**I,*,I*******~***,,,~***~,*,,,,*******,,********i~~~******9~**~~*9c*,',c*,~***i~~r********** 

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cur rent  and previous cross sect ion.  

This may i n d i c a t e  t he  need f o r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 3SlWS9 (B12) 
REACH: REACH 1 RS: 0.225 

INPUT 
Descr ipt ion:  
S ta t i on  Elevat ion Data num= 37 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
**tCUIV*****t**************r.c**, i , i , '*****i( ,<*,<*,t~,*~~,+,~'*,:*****,<**9'?:*~***********~*9~** 

9682.95 1142.86 9707.77 1142.82 9713.75 1142.81 9726.44 1142.8 9751.32 1142.78 
9763.04 1142.76 9788.89 1142.76 9818.32 1142.75 9826.46 1142.75 9843.73 1142.74 
9864.03 1142.74 9873.59 1142.75 9901.6 1142.73 9952.8 1142.98 9964.38 1143.11 
9984.78 1138.53 9997.07 1135.73 10000 1136.1310020.06 1138.1810033.54 1139.82 
10054.38 1142.87 10088.1 1143.0510093.77 1143.0710110.37 1143.1410133.16 1143.21 
10140.94 1143.2410172.55 1143.3210193.77 1143.3810211.93 1143.41 10246.6 1143.48 
10251.32 1143.4910265.14 1143.5110290.71 1143.5210299.44 1143.52 10330.1 1143.53 
10352.27 1143.5310369.48 1143.53 

Manning's n Values num= 3 
Sta n Val s t a  n Val s t a  n Val 

* * * * * * * * * * , , * * * * * * * * * * * , , * * * * * * * * * * *hh** ( i<?** * * * * -9 ,  

sank s ta :  Lef t  Right  Lengths: Le f t  channel Right  Coeff Contr. Expan 
9964.3810054.38 1160 1187 530 .1 .3 

:~~~:*~~:;::~*:~::y:**:::::~:*$g:*:*******<,**********,,**********,,$<**,,****<:*****,?*************** 
* E.G. Elev $ftl : 1141.92 * ~ l e m e n t  * *  eft OB : channel 0.041 * : ~ i g h t  OB : 

0.37 * w t .  n-Val. * Vel Head ( t) * * W.S. Elev ft) * 1141.55 * Reach Len. (ft) 
* * 
t * 223.77 * * c r i t  W.S. 2ft) * 1140.10 *  low Area (sq ft) * 1 

* 223.77 : * E.G. slope (ft/ft) *0.004207 * Area (s ft) 
* 

* * 1090.00 * * Q To ta l  (cfs) * 1090.00 * Flow (C?S) A * 74.02 * 
* TO Width (ft) * 74.02 * TOP wid th  ft) * 4.87 * Avj .  ,vel .  Eft/sj * * 4.87 * * ve? 

* 
Tota l  (f t /s) * 3.02; * 5.82 * Hy r Depth (ft 

A 

' Max Chl Dpth (ft) * 16804.4 * conv. (cfs) * * 16804.4 v * conv. Tota l  (cfs) 
t( * 75.03 " * 

* Length Wtd. (ft) * wetted per. (ft " 0.78 * 
* Min ch ~1 (ft) * 1135.73 * Shear ( lb/sq ft * 3.82 " * 
* n lpha * 1.00 * stream power (1 A * 
* F rc tn  LOSS ft) t * cum volume (acre- f t )  * 
* c & E LOSS 2ft) 9, * cum SA (acres) * * * 
* * * * * * * * * * * * * * , , , < * * * * * , ~ * * * * * * t h t * * * , ~ * * * , ~ * * * * * * * , , * , : * * * ~ c * * * * * * * * * " ~ * * * * * * * * * i ~ * * * * ~ ~ * ~ * * * * * * * * * ~ ~ * * * * * *  

SUMMARY OF MANNING'S N VALUES 
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3slws9_~12.rep 
~ i v e r  : 3slws9 (612) ................................................................. 
,<' R e a c h  * R i v e r s t a .  * nl * n2 " n3 * 
t V * * * * * * * * * l , < * * * * * * * * * * U * * * * ~ * * * * ~ h * * * * * I ~ , < * ~ * , < * ~ * * * * ~ * * * * * * * * 9 ~ * * * * *  

*REACH 1 * 2.238 .041* .041* ,041' 
"REACH 1 * 1.977 .041* ,041" ,041" 
"REACH 1 * 1.684 * .041* ,041' ,041" 
"REACH 1 * 1.443 * ,041" .041* ,041" 
"REACH 1 * 1.196 * .041* .041" .041* 
*REACH 1 * 0.913 + ,041" .041" . 04p 
*REACH 1 * 0.671 * ,041' ,041" .041* 
"REACH 1 * 0.402 * .041* .041* ,041" 

.041* ,041' ,041" 

........................................................................................ 

SUMMARY OF REACH LENGTHS 

R i v e r :  3Slws9 (512) 
X**f***s*****fV*s****~*******~~**t*i***~*******~~****~~**~**** 

.z Reach  * R i v e r  sta.  * L e f t  * c h a n n e l  " R i g h t  * 
9 : * * , , t i * * * * ) * * * * * , < * t * * h i * * i * * ~ * * * * t * * * * * * * * * * * * * * * * * * 9 ~ * ? : * * * ~ *  

* 2.238 "REACH 1 134OX 1381* 1300* 
''REACH 1 * 1.977 (i 1470* 1545" 1550h 
'REACH 1 " 1.684 A 1130' 1272" 1260" 
*REACH 1 " 1.443 * 1240*' 1304* 13206 
*REACH 1 * 1.196 * 1430" 1496* 1460' 
"REACH 1 * 0.913 'i 1330" 1275* 1230" 
*REACH 1 * 0.671 % 1395" 1420) 1395" 
*REACH 1 * 0.402 * 9101 937* 810" 

* 0.225 1160" 1187' 530* 

.................... ********* ?<%* ****ii,I***,z********************+:*****,c***9<****9,*** 

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
R i v e r :  351WS9 (512) 

R i v e r  sta.  * contr. * Expan:-*: *I~*,;*t**,c**Y********~,*****,c***,c******?<************"" 
*REACH 1 *. 2.238 " .1" .3" 
*REACH 1 *- 1.977 " . 1" 3* 

*REACH 1 " 1.684 * .1" . 3'< 
"REACH 1 1.443 * .I" .3* 
*REACH 1 * 1.196 * . .3* 
*REACH 1 * 0.913 * .l" .3* 
"REACH 1 * 0.671 * .I* .3* 
"REACH 1 0.402 * . P* .3* 
*REACH 1 * 0.225 * .1" .3* 
*****B***ys**.*****i,*fI*********/i**t**t*%************* 
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MODEL: 3S2WS2A (B33) 
REACHES: 3S2WS2A (B33) 



HEC-RAS ve rs ion  3 .1  November 2002 
U.S. Army corp  of Engineers 

~ y d r o l o g l c  Engl n e e n  ng Center 
609 second S t ree t ,  s u i t e  D 

Davis, C a l i f o r m a  95616-4687 
(916) 756-1104 

PROJECT DATA 
P r o j e c t  T i t l e :  3S2WS2A (833) 
P r o l e c t  F i l e  : , 3 ~ 2 w s Z k ~ 3 3 . p r '  
Run Date and Tlme: 1/12/2005 i:42:20 PM 

P r o j e c t  i n  Eng l ish  u n i t s  

P r o j e c t  Descr ip t ion :  
Waterman wash FDS 
Prepared by: 
Enaineer ina and Environmental consu l tan ts ,  
In:. 
3003 N. Cenfral Avenue, Su i t e  600 
Phoernx, ~ r i z o n a  85012 
Phone: 
602-248-7702 FAX: 602-248-7851 
For: 
~ l o o d  Contro l  D i s t r i c t  o f  Maricopa 
county 
waterman Wash - Contract  # 2002C024 
~ o p o g r a p h i c  Mapping Source: 

Stewart  ~ e o t e c h n o l o  y Dec. 2000 
10' contour  ~ n t e r v a ?  
Dischar e i n fo rma t i on  
o b t a i n e l  from hydrology repo r t  
s tudy L i m i t s :  
waterman wash 
F ina l  Model Run 
Date: l u l y  2004 
Model Name: 3S2WS2A (833) 
Reaches : 3S2WS2A (833) 

3S2WS2D 

(835) 352WSl1 (837) 

PLAN DATA 

p lan  T i t l e :  3SZWS2A (833) 
Plan F i l e  : q:\303002 Waterman Wash\HEC-RAS\Compl eted Model s \p r i n tab le  version\3s2Ws2A 
(B33)\3SZWS2LB33.~01 

Geometry T i t l e :  3s2ws2~ (833) 
Geometry F i l e  : q:\303002 Waterman wash\~Ec-RAS\Completed ~ o d e l s \ ~ r i n t a b l e  version\352WS2A 

(833)\3SZWS2AB33.g01 

Flow T i t l e  : 3S2WS2A (633) 
F ~ O W  ~ i l e  : q:\303002 waterman Wash\HEC-RAS\Completed Models\Pr intable version\3s2Ws2A 

(833)\3S2WS2L833.f01 

Plan summary in fo rmat ion :  
Number of: Cross Sect ions = 19 ~ u l i t p l e  openings = 0 

c u l v e r t s  = 0 I n l i n e  St ruc tures  = 0 
Bridges = 0 ~ a t e r a l  s t r u c t u r e s  = 0 

a computational Informat ion 
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3 ~ 2 w s 2 ~ 8 3 3 . r e p  
water surface c a l c u l a t i o n  to le rance = 0 .01  
c r i t i c a l  de t h  c a l ~ u l a t o n , t o l e r a n c e  = 0 .01  
Maximum numger o f  l n t e r a t l o n s  = 20 
Maximum difference to le rance = 0.3 
 low to le rance fac tor  = 0.001 

Computation op t ions  
c r i t i c a l  depth computed on ly  where necessary 
conveyance c a l c u l a t i o n  Method: ~t breaks i n  n values on l y  
F r i c t l o n  s l o  e ~ e t h o d :  Average Conve ance 
computations!   low Regime: s u b c n t i c a l  Fyow 

Encroachment Data 
Equal conveyance = True 
Lef t  o f f s e t  - - 0 
R igh t  O f f s e t  = 0 

R iver  = 3s2WSll (837) Reach = REACH 1 
RS p r o f i l e  ~ e t h o d  va l  u e l  value2 
0.163 P F 2  1 9955 10260 
0.162 PFZ  1 9955 10260 

River  = 3s2ws2A (833)   each = REACH 3 
RS p r o f i  1 e ~ e t h o d  va lue1 value2 
0.386 PF 2 1 9950 10040 
0.040 PF 2 1 9685 10075 

R iver  = 3s2ws2A (833) Reach = REACH 1 
RS p r o f i l e  ~ e t h o d  va lue1 value2 
2.220 PF 2 1 9950 10040 
2.003 P F 2  1 9978 10150 
1.659 PF 2 1 9925 10100 
1.419 PF 2 1 9875 10200 

R iver  = 3s2Ws2A (833) Reach = REACH 2 
RS p r o f i l e  ~ e t h o d  Val u e l  Value2 
1.252 PF 2 1 9955 10050 
1.040 PF 2 1 9855 10050 
0.807 PF 2 1 9976 10048 
0.561 PF 2 1 9605 10040 

R iver  = 352Ws2A (833)   each = REACH 4 
RS p r o f i l e  Method Value1 value2 
0,001 P F 2  1 9825 10125 
0.000 P F Z  1 9825 10125 

R iver  = 3s2WS2D (835) Reach = REACH 1 
RS p r o f i l e  Method Value1 Value2 
0.557 PF 2 1 9790 10025 
0.275 PF 2 1 9960 10115 

R iver  = 3s2WS2E (833) Reach = REACH 1 
RS p r o f i l e  ~ e t h o d  Value1 value2 
0.713 PF 2 1 9975 10025 
0.439 PF 2 1 9962 10040 
0.217 PF 2 1 9900 10245 

............................................................................. 

FLOW DATA 

Flow T i t l e :  3S2WS2A (833) 
Flow F i l e  : q:\303002 Waterman wash\HEc-~~S\Completed Models\Printable Version\3S2WS2A 
(833)\3S2WS2L833.f01 

F ~ O W  Data (cfs) 
**V***** t*******h*~,***********yVtb****** ,c**************9<******~:**  

* River   each RS PF 1 * 
0.557 1090 * 
0.275 * 1090 * 
0.163 * 740 * 
0.162 * 740 * 
2.220 " 790 * 
2.003 " 820 * 
1.659 " 930 * 
1.419 * 1000 *' 
1.252 " 1050 " 

'- 3S2WS2A (833) REACH 2 1.040 * 1110 * 
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Boundary cond i t i ons  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* R ive r  Reach p r o f i l e  upstream  owns stream * * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* 3S2WS2D 835) REACH 1 PF 1 
A Normal s = 0.0077 

* 3SzWSll i837) REACH 1 

* 

PF 1 A Normal s = 0.0061 

* 352WS2A 833) REACH 1 PF 1 * Normal s = 0.006 

* 3S2WS2A $833) REACH 4 PF 1 * Normal S = 0.006 * 
* 352WSZE (833) REACH 1 

- 
PF 1 A Normal s = 0.0065 

*******,,*** t*********I***?:~,,****III:*d**h************,~*******~,*~***************~******~~**~~****~~**~<****~~9~* 

GEOMETRY DATA 

Geometry T i t l e :  3s2W52A (833) 
Geometry F i l e  : q:\303002 waterman Wash\HEC-RAS\Completed Models\Pr intable Version\3S2WS2A 
(833)\3S2WS2LB33.g01 

Reach connect ion Table 
~*** , , * * * , ; * * * * * * * * * t * * * * i * * - * * , I * * * * i i ,<** , , * * *~~~~*** , r * * * * * *~*** *~ , * * , , * * * , , * * * * * * * * * *~9:**  

* River  Reach * upstream Boundary oownstream Boundary * .................... ,<,? *********I:****~'*****?:**************-****,,*****~<,<*+9r**%****,r** 

* 352WS2D (835) REACH 1 * IUNCTION 2 * 
* 352WSll (837) REACH 1 " IUNCTION 1 I 

* 3S2WS2A (633) REACH 1 * IUNCTION 1 * 
* 3S2WS2A (833) REACH 2 " IUNCTION 1 * JUNCTION 2 

* 
* 3S2WS2A (633) REACH 3 * IUNCTION 2 * IUNCTION 3 

* 
* 3S2WS2A (833) REACH 4 * IUNCTION 3 * * 
* 352WS2E (633) REACH 1 * * IUNCTION 3 
* * * i ~ c * * * * * * * * l ~ * * * , , * * * * ? ; ~ < ~ ~ ~ * * * * * * * t % * ~ * * * * * * * * ~ : * * ~ * * * * * * * < < * % ~ * ~ * ~ ~ ~ * * 9 ~ 4 r * ~ ~ * ~ ~ * * * ~ ~ + ~  

IUNCTION INFORMATION 

Name: IUNCTION 1 
oescr i  p t i o n :  
Energy computation Method 

Length across l u n c t i o n  T r i b u t a r y  
~ i v e r  Reach R i ve r  Reach Length Angle 

3SZWS2A (833) REACH 1 t o  3s2Ws2A (833) REACH 2 882 
352WS11 (837) REACH 1 t o  3s2WS2A (833) REACH 2 818 

Name: JUNCTION 2 
Descr ip t ion :  
Energy computation Method 

~ e n g t h  across l u n c t i o n  ~ r i b u t a r y  
~ i v e r  Reach ~ i v e r  Reach Len t h  Angle 

3S2WS2A (633) REACH 2 t o  3S2WS2A (833) REACH 3 345 
3sZwsZD (635) REACH 1 t o  352WS2A (833) REACH 3 1452 

Name: 1UNCTION 3 
Descr ip t ion :  
Energy computation Method 

Length across Junct ion T r i b u t a r y  
~ i v e r  Reach ~ i v e r  Reach Length Angle 

3s2WsZA (833) REACH 3 t o  3s2wsZA (833) REACH 4 210 
3S2WS2E (833) REACH 1 t o  3s2Ws2A (633) REACH 4 1150 

CROSS SECTION 

RIVER: 3S2WS20 (835) 
REACH: REACH 1 RS: 0.557 
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3 s 2 ~ ~ 2 ~ ~ 3 3 . r e p  
Descr io t ion :  A ~ ~ r o x i m a t e l y  300' downstream of Patterson Road. 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n v a l  

***~~********f******,,,<**,r*****I****,~***,,**~?**~~~~~~* 

9615.38 ,041 9747.47 .041 10040.1 .041 

sank s t a :  Le f t  R i  h t  Lengths: Le f t  channel R igh t  Coeff con t r .  Expan. 
9747.47 10048.1 1420 1492 1420 .1 .3 

~~:::*:~~:::~*:y~:y~**~;:~~:?$:~*:*,z********,<****9*******,c**,b",**********~<***~,****~<************* 
* E.G. E l e ~  (ft) * 1138.85 * ~ l e m e n t  * 0.041 * Le f t  os : channel : Right  06 Z 

* 0.36 * w t . n - v a l .  " v e l  Head (ft) 
fc W.S. Elev (ft) * 1138.49 * Reach Len. (ft) * * 1420.00 * 1492.00 * 1420.00 : 

* 1138.23 *   low Area (sq ft) * c r i t  W.S. (ft) * 226.40 * 
* 226.40 " * E.G. s lope (ft/ft) *0.013656 

" 
* 1090.00 XEi f:?sY) u * 1090.00 * * Q To ta l  ( c ~ s )  * 186.53 * * 

9r TO w id th  (ft) * 186.53 * TOP width ft) 
* 4.81 * Av ve l  . !ft/s) * * 4.81 * ve7 

" 
To ta l  (f t /s) * * 1 .21  " * 3.02 * H y i ~ .  Depth (ft) * 

* * 9327.5 * * 9327.5 * conv. (cfs) * * 186.80 " * * 1491.31 * Wetted Per. (ft) 

b * * 1.03 * * * 1135.47 * shear ( lb/sq ft 
: 4.97 : * * ~ l p h a  * 1.00 * stream power (1 /ft 5) Z 

* F r c t n  LOSS (ft) * 11.10 * cum volume (acre-ft) ,< 0 .01 " 23.57 0.81 * 
* c & E LOSS (ft) * 0.07 * cum SA (acres) 0 . 0 1  * 7.56 * 2.01 * ...................... **,< *,,i'i(**,<****** r.r.**,< **********v, ,<***** , ,**9<,:** , ,******* , ,**%9<********~t~f****~~f***  

warning: Div ided flow computed for  t h i s  cross-sect io?.  
Warning: The conveyance r a t l o  (upstream conveyance d lv ided by downstream conveyance) i s  l e s s  than 

0.7 o r  greater  than 1.4. Th is  may i n d i c a t e  t he  need f o r  add i t i ona l  cross sect ions.  
Warning: The energy l oss  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and prevlous cross sect ion.  

Th is  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 3S2WS20 (835) Rs: 0.275 
REACH: REACH 1 

TNPI IT - .  
Descr ip t ion :  
s t a t i o n  E levat ion  Data num= 49 

s t a  Elev s t a  Elev s t a  Elev Sta Elev Sta Elev 
**********t*******t**ii**t**h******UU*9,*************,<*******,,****~?*********~r* 

9803.35 1128.36 9827.61 1128.17 9862.76 1127.97 9876.92 1127.89 9884.77 1127.82 
9913.7 1127.69 9941.93 1127.54 9950.49 1127.49 9965.74 1126.88 9971.64 1126.66 

9985.21 1126.18 10000 1125.6510001.33 1125.6210004.98 1125.6310006.18 1125.62 
10020.61 1125.6210024.07 1125.6210033.85 1125.6310039.33 1125.6310046.55 1125.62 
10052.36 1125.6210055.86 1125.6210065.51 1125.6210067.34 1125.6210078.01 1125.62 
10078.7 1125.6210086.28 1125.6210089.57 1125.64 10100.7 1125.7310109.94 1125.81 

10120.92 1125.91 10131.3 1126.0210179.85 1127.07 10196.8 1127.13 10218.5 1127.24 
10250.42 1127.3210257.14 1127.3510274.49 1127.3810304.04 1127.4710334.44 1127.61 
10357.67 1127.6710373.08 1127.7810411.29 1128.0110411.73 1128.0210412.85 1128.03 
10450.37 1128.4110464.92 1128.5510489.02 1128.810518.54 1129.07 

Manning's n Values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

*** , t*** , ,":****t***Y******* , ,** l t*t*********** ,<**~~i~i<** 

9803.35 ,041  9941.93 ,041 10196.8 .041 

sank Sta: Le f t  R i  h t  Coeff Contr. Expan. 
9941.93 1019%.8 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  #PF 1 
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3 ~ 2 ~ ~ 2 ~ 8 3 3 .  rep I****t******t****,'*lUI***,c*ii***Y********,<***********,<***%,r****+7*******************~~****~~* 
* E.G. Elev (ft) * 1127.69 * Element * Le f t  os : channel " Right  08 * 
* v e l  Head (ft) 0.14 * w t .  n-val .  " 0.000 0.041 " 0.041 : 
* W.S. EleV (ft * 1127.54 * Reach Len. (ft) * 1452.00 * 1452.00 * 1452.00 
* c r i t  W.S. (ftj * 1126.88 *  low Area (sq ft) * 0.00 * 349.48 " 24.71 * 
* E.G. s lope (ft/ft) "0.004677 * Area (s ft) 0.00  * 349.48 : 24.71 * 
* Q T o t a l  (cfs) * 1090.00 9: Flow ( 4 s )  2 0.00 *1069 .00  21.00 ;: 
* TO w id th  ft) * 378.51 * TOP w id th  (ft) * 0.55 * 254.87 * 123.09 
* vey To ta l  l f t / s )  * 2.91 * Avg. v e l .  Cft/s) * 0.03 * 3.06 * 0.85 * 
* Max c h l  op th  (ft) * 1.92 * Hydr. ~ e p t h  (ft) t 0.0 * 15630.6 * 307.1 * 0.00 * 1.37 * 0.20 : 

* 15937.7 * conv. (cfs) * conv. To ta l  (cfs) 
fz Length Wtd. (ft) * 1452.00 * wetted Per. (ft) * 0.55 * 254.92 123.09 * 
* Min ch ~1 (ft) * 1125.62 " Shear ( lb/sq ft) 

* * 0.40 0.06 * 
* ~ l p h a  * 1.08 * stream power ( l b / f t  s) : * 1.22 : 0.05 * 
* ~ r c t n  LOSS (ft) * 7.93 * Cum Volume (acre-ft) * 0 .01  * 13.71 * 0.41 
* C & E LOSS (ft) 

warning: The energy l o s s  was g rea te r  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

Th i s  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 3521511 (837) 
REACH: REACH 1 RS: 0.163 

INPUT 
Descr ip t jon :  x -sec t ion  0.162 copied s ince  HecRas has a minumum of 
2 X-sect ions 

oer reach. 

~ a n n i n g ' s  n Values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

********t****,<*t****tt****hh****"**9<***** 

9767.19 ,044 9933.62 ,04910062.74 ,044 

sank s t a :  Lef t  ~ i g h t  Lengths: Lef t  channel R igh t  c o e f f  con t r .  Expan. 
9933.6210062.74 5 5 5 .1 .3 

warning: o i v i ded  f l o w  computed f o r  t h i s  cross-sect ion.  

CROSS SECTION 

RIVER: 3S2WSll (837) 
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3 ~ 2 w s 2 ~ ~ 3 3 . r e p  
REACH: REACH 1 RS: 0.162 

INPUT 
Descr ip t ion :  
s t a t i o n  E levat ion  Data num= 42 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  EleV ..................................................................................... 
9767.19 1150.03 9781.04 1150.04 9797.07 1150.04 9831.9 1150.05 9859.55 1150.04 
9882.76 1150.06 9922.04 1150.02 9933.62 1150.01 9941.31 1148.8 9944.3 1148.51 
9947.82 1148.21 9953.06 1147.81 9959.7 1147.38 9986.89 1145.45 9993.38 1145.32 

10000 1145.32 10001.1 1145.25 10011.5 1144.6410016.09 1144.9710025.811145.59 
10033.27 1146.0410038.83 1146.4710042.79 1146.9610062.74 1149.63 10090.1 1149.55 
10098.54 1149.5310104.65 1149.5110134.34 1149.48 10166.4 1149.4310172.06 1149.18 
10173.71 1149.1210176.25 1149.0110182.79 1148.6410233.39 1145.6610238.49 1146.07 
10260.54 1147.9610289.91 1149.7410313.35 1149.8710345.71 1150.0510349.16 1150.07 
10351.66 1150.0910358.29 1150.12 

Manning's n Values num= 3 
s t a  n Val s t a  n V a 1  s t a  n v a l  

C * * * * * * * * * * t * * * * * * * * * * * * * * * * 9 ~ * * * * * * * * * * * * * * 9 ~ * * * *  

9767.19 ,044 9933.62 .04910062.74 ,044 

Bank s t a :  Le f t  ~ i g h t  coeff con t r .  Expan. 
9933.6210062.74 .1 .3 

Warning: Div ided f low computed fo r  t h i s  cross-sect ion.  
Warning: The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). Th is  may i n d i c a t e  t he  need fo r  

add i t i ona l  cross sect ions.  
Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m).  between t h e  cu r ren t  and previous cross sec t i on  

This may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 352WS2A (533) 
REACH: REACH 1 RS: 2.220 

INPUT 
Descr ip t ion :  L i m i t  o f  sudy. 
s t a t i o n  E levat ion  Data num= 23 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  EleV 
................................................................................. 

9819.92 1177.17 9851.09 1177.07 9869.95 1177.02 9894.49 1176.3 9902.5 1175.94 
9915.09 1175.31 9934.68 1174.37 9935.73 1174.38 9949.73 1175 9974.33 1174.02 

10000 1173.8610003.81 1173.8410040.13 1175.3510070.03 1176.6710108.19 1176.78 
10120.04 1176.8210155.43 1173.8310160.81 1173,5510205.17 1176.1910220.06 1177.37 
10261.31 1177.610270.07 1177.6410283.89 1177.69 

Manning's n Values num= 3 
s t a  n Val s t a  n V a l  s t a  n Val 

**,,,<*****hht*****H************,~**tY*********,<*** 

9819.92 ,044 9869.95 .04910070.03 ,044 

Bank s ta :  Le f t  R igh t  Lengths: Lef t  channel R i  h t  c o e f f  Contr. Expan. 
9869.9510070.03 1020 1147 1970 .1 .3 

:!:::*:$51::!*!::5::**::::i::*:::,<: *,<,,* * *<<*+. *****,,***< ,,,,, **,<****?~**,<********",***<<*******"***9'***  

* E.G. Elev (ft) * 1175.78 " Element * L e f t  OB * channel * Right  OR <: 
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3SZWS2LB33.reP * 
* v e l  Head (ft) * 0.27 * w t .  n-val .  0.049 * 0.044 * 

* 1175.51 * Reach  en. (ft) * 1020.00 " 1147.00 * 1170.00 * 
1175.29 *  low ~ r e a  (sq ft) 131.21 58.88 * 

* E.G. s lope (ft/ft) *0.017653 " Area (s ft) * 131.21 * 58.88 : 
* g T o t a l  (cfs) * 790.00 * F ~ O W  (c8s) t * 524.30 * 265.70 
* TO Width (ft) * 191.00 * TOP w ~ d t h  (ft) tr * 132.74 " 58.26 * 
* veY T o t a l  ( f t / s )  * 4.16 * ~ v g . v e l .  ( f t /s  * 4.00 " 4 .51  * 
* Max chi ~ p t h  (ft) * 1.96 * Hydr. Depth (ft * 0.99 * 1 . 0 1  * 
a conv. To ta l  (cfs) * 5945.9 * conv. (c fs)  * 3946.1 * 1999.8 : 
* Length Wtd. (ft) * 1158.36 * Wetted Per. (ft) * 132.84 * 58.39 

Min ch  ~l (ft) * 1173.84 * shear ( lb/sq ft) * " 1.09 " 1.11 ' 
* n lpha * 1.01 * s t r e a m p o w e r ( l b / f t s ) 2  * 4.35 * 5.01 : 
* F r c t n  LOSS (ft) * 6.95 * Cum Volume (acre-ft) 5.38 19.89 " 17.30 
* c & E LOSS (ft) * 0.07 * cum SA (acres) f 12.93 10.52 * 27.99 * 
*l*Y*******U,c**********h*******t.*************<,****,,********************************~*** 

warning: D iv ided f low computed fo r  t h i s  cross-sect ion.  
warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 

0.7 o r  g rea ter  than 1.4.   his may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sec t ions .  
warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and prevlous cross sec t ion .  

Th is  may i n d i c a t e  t h e  need f o r  a d d i t i o n a l  cross sec t ions .  

CROSS SECTION 

RIVER: 352WS2A (833) 
REACH: REACH 1 RS: 2.003 

INPUT 
Descr ip t ion :  
s t a t i o n  E levat ion  Data num= 5 1  

s t a  Elev s t a  s t a  Elev s t a  Elev 

9803.38 1170.41 9836.01 1170.35 9883.58 1170.27 9899.82 1170.23 9961.98 1170.14 
9963.63 1170.14 9963.82 1170.14 9964.3 1170.1 9964.93 1170.04 10000 1166.35 
10001.8 1166.310009.59 1166.8110019.51 1167.5210026.27 1166.9810041.99 1167.24 

10049.82 1167.3310083.39 1168.1110155.29 1168.1110216.31 1168.0310223.18 1168.01 
10227.86 1167.93 10232.6 1167.8310237.48 1167.7510243.91 1167.7310250.68 1167.74 
10257.96 1167.7610269.08 1167.7610334.23 1167.4310397.25 1168.210402.82 1168.19 
10409.38 1168.17 10420.3 1168.1410443.47 1168.3410448.52 1168.3210455.69 1168.29 

10464.7 1168.2410478.78 1168.1810504.57 1168.0510538.59 1167.88 10541 1167.92 
10556.79 1168.17 10570.6 1168.3610579.15 1168.4710587.82 1168.4810597.24 1168.57 
10606.11 1168.6410618.97 1168.7210631.31 1168.7810644.29 1168.810656.92 1168.86 

10681.4 1169.4 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

**L******,<**t**b*****I**I*****I*****I**********,<*** 

sank s t a :  Le f t  R igh t  Lengths: Le f t  channel R igh t  c o e f f  con t r .  Expan. 
9964.9310083.39 1700 1812 1700 .1 . 3  

warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 
0.7 o r  g rea ter  than 1.4. Th i s  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sec t ions .  

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

Th is  may i n d i c a t e  t he  need f o r  add i t i ona l  cross sec t ions .  
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3 ~ 2 ~ ~ 2 ~ ~ 3 3 .  rep 
CROSS SECTION 

RIVER: 3S2WS2A (833) 
REACH: REACH 1 RS: 1.659 

INPUT 
Descr ip t ion :  
s t a t i o n   levat ti on Data num= 31 

s t a  Elev s t a  Elev s t a  Elev s t a  E lev  s t a  Elev 
* * * * * * * , ~ * * * * . * * * *+ * * * * * * , ~ i * * * * * * * f , , *~~ * * * * , , * * * * * * * * * * * * * * * *9~ * * " , , ~ * * * * * * * * * * *  

9624.74 1158.11 9637.15 1158.06 9652.9 1157.99 9655.09 1157.99 9703.27 1157.8 
9712.48 1157.79 9753.65 1157.68 9769.87 1157.68 9804.02 1157.63 9827.25 1157.66 
9854.39 1157.66 9884.64 1157.67 9904.76 1157.67 9942.02 1157.62 9955.13 1157.61 
9970.73 1156.92 9983.1 1156.34 10000 1155.5110000.64 1155.4910013.91 1156.06 
10028.04 1156.6110057.65 1157.6510080.57 1157.6910109.62 1157.7910121.07 1157.81 
10161.49 1157.9210161.56 1157.9210161.58 1157.9210202.06 1157.9810213.55 1157.99 
10242.55 1158.07 

Manning's n Values num= 3 
s t a  n v a l  s t a  n Val s t a  n v a l  

* * * * U * V , < * I * * * * * * t * , , * * * * * * * * * * t b t * * * * * * ~ c ~ ~ *  

9624.74 ,044 9955.13 .04910057.65 ,044 

sank s ta :  Le f t  R igh t  Lengths: Lef t  Channel R i  h t  coeff con t r .  Expan. 
9955.1310057.65 1250 1270 1350 .1 .3 

$~$~:*:~$~::;*$:::~;**:;:~~~:*$::*:*,,****",***,********************,,**,,<,**4<*********9,***i,***9c**** 

* E.G. E l e ~  (ft) * 1158.31 * Element * Lef t  OB * channel : ~ i g h t  OB : 
* v e l  Head (ft) * 0.25 " w t .  n-val .  * 0.044 * 0.049 0.044 
* w.5. EleV (ft) * 1158.06 " Reach Len. (ft) * 1250.00 " 1270.00 " 1250.00 * 
* c n t  w.5. (ft) * 1158.06 *  low Area (sq ft) * 104.94 * 149.69 * 34.68 " 
* E.G. s lope (ft/ft) '0.013773 Area (s ft) * 104.94 * 149.69 * 34.68 " 
" Q T o t a l  ( c ~ s )  * 930.00 * Flow (CTS) * 198.96 " 685.20 * 45.84 " 
* TO w id th  (ft) f 599.73 * TOP w id th  (ft) * 317.18 " 102.52 : 180.03 * 

vel; To ta l  (f t /s) * 3;21 ' A v j . , v e l .  ( f t /s)  * 1.90 * 4.58 1.32 * 
* Max c h l  ~ p t h  (ft) * 2.57 * Hy r ~ e p t h  (ft) * 0.33 : 1.46 : 0.19 : 
* Conv. To ta l  (cfs) * 7924.6 * conv. (cfs) * 1695.3 5838.6 390.6 
* Length Wtd. (ft) * 1264.86 * Wetted Per. (ft) * 317.18 " 102.61 * 180.03 * 
*  in Ch E l  (ft) * 1155.49 * shear ( lb/sq ft) * 0.28 : 1.25 * 0.17 * 

* 1.58 * stream Power ( l b / f t  s) : 0.54 5.74 : 0.22 " * Alpha 
* ~ r c t n  Loss (ft) * 6.81 * Cum Volume (acre-ft) $z 3.34 " 10.21 3.79 * 
* c & E LOSS (ft) * 0.04 * cum sA (acres) 6.75 * 3.05 * 6.09 * *** ************ *,,> ***~:,:*,c,'i~<**,,**** ,,,< ************,,****,<******<<,<9~*9r*****~c**~<*~~***************~~*** 

Warning: The energy equation cou ld  no t  be balanced w i t h i n  t h e  spec i f ied  number o f  i t e r a t i o n s .  The 
program used c r i t i c a l  depth f o r  t h e  water surface and cont inued on w i t h  t he  ca l cu la t i ons .  

Warning: The conveyance r a t l o  (upstream conveyance d i v i ded  by downstream conveyance) 1s l e s s  than 
0.7 o r  g rea ter  than 1.4. This  may i n d i c a t e  t he  need f o r  add i t i ona l  cross secfions. 

wain ing:  The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and prevlous cross sec t ion .  

Th is  may i n d i c a t e  t he  need fo r  add i t i ona l  cross sect ions.  
Warning: Dur ing t h e  standard step i t e r a t i o n s ,  when the  assumed water surface was,set equal t o  c r i t i c a l  

depth, t h e  ca lcu la ted  water surface came back below c r i t i c a l  depth. This l nd l ca tes  t h a t  t he re  
i s  

no t  a v a l i d  s u b c r i t i c a l  answer. The program defau l ted  t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: 352WS2A (833) 
REACH: REACH 1 RS: 1.419 

INPUT 

Manning's n values num= 3 
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s t a  n Val s t a  n Val s t a  n Val 
***********************iiff * , < * * * * + < * < < * * * * * * * * * * 3 * * *  a 9640.49 ,044 9936.37 .04910042.75 044 

sank Sta: Lef t  R igh t  Coef f  Contr .  Expan. 
9936.3710042.75 .1 .3 

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

Th is  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 3S2WS2A (633) 
REACH: REACH 2 RS: 1.252 

INPUT 
Descr ip t ion :  
S t a t i o n   levat ti on oata  num= 28 

s t a  Elev s t a  Elev s t a  s t a  Elev s t a  Elev 

9698.02 1145.18 9711.02 1145.17 9716.93 1145.16 9757.75 1145.04 9767.07 1145.02 
9804.49 1144.87 9817.2 1144.83 9851.22 1144.68 9867.33 1144.64 9897.95 1144.53 
9917.46 1144.49 9940.03 1144.47 9985.42 1141.55 9993.15 1140.42 9996.07 1141.65 
10000 1140.710000.56 1140.5610001.34 1141.2410022.07 1142.2410068.28 1144.63 

10080.81 1144.6910118.73 1144.84 10125.3 1144.8810169.17 1145.06 10169.8 1145.06 
10174.45 1145.0710214.29 1145.1810219.62 1145.19 

Manning's n Values num= 3 
s t a  n Val s t a  n v a l  n Val 

h*******,,*********b************%*****:::?,******* 
9698.02 ,044 9940.03 .04910068.28 ,044 

sank s t a :  Lef t  R igh t  Lengths: Lef t  channel ~ i g h t  c o e f f  con t r .  Expan. 
9940.0310068.28 1080 1121 1115 .1 .3 

warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 
0.7 o r  g rea te r  than 1.4. This  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross secfions. 

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and previous cross sec t ion .  
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3 ~ 2 ~ 5 2 ~ ~ 3 3 .  rep 
Th is  may i n d i c a t e  t h e  need fo r  a d d i t i o n a l  cross sect ions.  

CROSS SECTION 

RIVER: 3S2WS2A (833) 
REACH: REACH 2 RS: 1.040 

INPUT 
Descr ip t ion :  Approximately 400' upstream o f  Pat terson Road. 
s t a t i o n  Elevation Data num= 36 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
*****,'**************tt***************iiII***,<**,*?,*,?***$,**%*********,<~'*********<r***vt 

9634.91 1138.06 9664.55 1137.91 9667.64 1137.89 9693.66 1137.8 9717.92 1137.72 
9720.8 1137.71 9768.2 1137.58 9777.04 1137.56 9818.48 1137.44 9854.44 1135.33 

9877.23 1134 9893.33 1133.08 9900.78 1133.51 9916.3 1134.37 9926.86 1134.93 
9983.36 1134.98 9986.11 1134.69 9989.86 1134.3 9995.16 1133.78 9999.96 1133.3 

10000 1133.310006.94 1133.6710023.99 1134.5810034.17 1135.1210069.51 1137.35 
10099.59 1137.4610119.52 1137.55 10148.5 1137.6410169.54 1137.7110197.42 1137.77 
10219.55 1137.8210246.33 1137.8410269.56 1137.8810295.25 1137.8710319.57 1137.87 
10344.16 1137.82 

Manning's n values num= 3 
S ta  n Val s t a  n Val s t a  n Val 

t,~+**********,,*****f*Yh*******II*,,*****I,,,h******** 

Bank Sta: Left ~ i g h t  ~ e n g t h s :    eft channel ~i h t  c o e f f  con t r .  Expan. 
9818.4810069.51 1195 1231  8 6 5  .1 .3 

CROSS SECTION OUTPUT p r o f i l e  #PF 1 *,,***********t*h*,,**I*lih,~t*****t,,t" ,,,, * * * * * * , , * * * * * * * * * < < * 9 , * * , , * * * * * * * * 9 , 9 < 9 < * * < r 9 , * * < ~ * * * 9 ' * * * + , ~ ~ * ~ ~ ~ ~ * * * + ~ * * *  

* E.G. Elev (ft) * 1136.65 * ~ l e m e n t  * Lef t  os * channel " Right  OB : 
* 0.11 * w t .  n-val . * " 0.049 * 

qr Vel Head (ft) 
I: W.S. Elev (ft) * 1136.53 * Reach  en. (ft) * 1195.00 ' 1231.00 " 1165.00 : 
* c r i t  W.S. (ft) * 1135.46 *  low Area (sq ft) * * 411.89 " 

+ 9: 441.89 " * E.G. slope (ft/ft) "0.003485 * Area (s ft) 
* 

* 1110.00 * Flow (cPs) + * 1110.00 * * Q To ta l  (cfs) 
(r 

& * 222.66 * TOP w id th  (ft) * 222.66 : fr TO w id th  ft) 
2 2.69 * ~ v g .  v e l .  ( f t /s) * 2.69 + vel; To ta l  I f t / s )  

* 
* 3.45 * Hydr. oepth (ft) * 1.85 * * " Max chl Opth (ft) 

18804.0 * Conv. (cfs) * 18804.0 " * conv. To ta l  (cfs) 
* 

$c 1231.00 * wetted per.  (ft) * 222.99 " * Length wtd. (ft) " 1133.08 ' shear ( lb/sq ft + 0.40 " ic Min ch ~1 (ft) 
* ~l pha * 1.00 * Stream Power (1 b /ft s) : * 1.08 * t 

* ~ r c t n  LOSS (ft) * 6.62 * cum volume (acre-ft) 6.48 * 23.10 ' 0.38 " 
* C & E Loss (ft) * 0.03 * Cum SA (acres) 5.37 * 7.20 * 1.35 " ',>* ***,, *,,******* *<,* *,,*9<****,,**U**~~<****9~****~*,e*****~,<,<?,~<*,,~r***~~~~~~<~c**~~~~****i~i~****~~*******~~ 

warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 
0.7 o r  g rea ter  than 1.4. Th is  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sect ions.  

warning: The energy l o s s  was greater  than 1 .0  ft (0.3 m). between t h e  cu r ren t  and prevlous cross sec t ion .  

This may i n d i c a t e  t h e  need fo r  a d d i t i o n a l  cross sect ions.  

CROSS SECTION 

RIVER: 3S2WS2A (833) 
REACH: REACH 2 RS: 0.807 

INPUT 
Descr ip t ion :  ~ p p r o x i m a t e l y  800' downstream of Pat terson Road. 
s t a t i o n  E levat ion  Data num= 4 1  

s t a  Elev Sta Elev Sta Elev s t a  Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9425.37 1134.06 9434.51 1134.02 9454.93 1133.93 9493.22 1133.75 9505.42 1133.7 
9551.93 1133.48 9555.91 1133.46 9580.31 1133.33 9606.4 1133.2 9610.65 1133.18 
9656.89 1132.96 9669.36 1132.9 9707.38 1132.73 9728.08 1132.63 9757.86 1132.47 
9786.79 1132.31 9808.35 1132.17 9845.5 1131.92 9858.84 1131.81 9904.22 1131.5 
9909.33 1131.45 9940.69 1131.23 9959.82 1131.09 9969.96 1129.75 10000 1125.21 

10005.48 1124.2410034.85 1127.6210062.27 1130.3510096.92 1130.1910113.98 1130.15 
10137.83 1130.1410165.69 1130.1810178.75 1130.23 10217.4 1130.4310219.67 1130.44 
10228.27 1130.510260.58 1130.7110269.11 1130.76 10301.5 1130.9210320.82 1131.01 
10342.41 1131.08 

Manning's n Values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

t * * * * * * * , ; t * * * t * C * * * * * * * * * * * i l < i i Y * ? c * * ~ < ~ ~ ? < ~ < * ~ ~ * * + ' * * i ~ ~ < ~ ~  

Page 10 



3SZWS2FC~33.rep 
9425.37 ,044 9959.82 .04910062.27 ,044 

Bank Sta: Lef t  R igh t  Lengths: Lef t  channel Ri  h t  Coeff con t r .  Expan 
9959.8210062.27 1300 1306 1300 .1 .3 

$~:~:*:~$$::!*:!$:!:**c~:2~:*?!~*:**************9;**~***********,,,,*****~**************,<******** 
* E.G. Elev (ft) * 1129.99 * ~ l e m e n t  * Left OB * channel : Right  OB * 

* 0.46 * w t .  n-Val. Vel Head (ft) * 0.049 
', W.S. Elev (ft) * 1129.53 * Reach Len. (ft) * 1300.00 * 1306.00 * 1300.00 * 
* c r i t  W.S. (ft) * *  low Area (sq ft) i * 212.33 * 
* E.G. slope (ft/ft) *0.009170 * Area (s ft) 212.33 * 

* 1150.00 * Flow ( ~ 7 s )  x * 1150.00 * * Q T o t a l  (cfs) 
* 

* TO w id th  (ft) * 82.66 * TOP w id th  (ft) + * 82.66 * t 

vei' T o t a l  ( f t / s )  * 5.42 * ~ v g .  ve l .  (ft/s) * '* 5.42 * 
* Max Chl Dpth (ft) * 5.29 * Hydr. Depth (ft) * 2.57 * * 

* 12009.4 ' conv. (cfs) t * 12009.4 * * conv. T o t a l  (cfs) 
L 

* Length Wtd. (ft) * 1304.96 * wetted Per. (ft) t * 83.36 2 * 
* Min ch  ~l (ft) * 1124.24 * Shear ( lb/sq ft) * * 1.46 (r 

* 1.00 * stream power ( l b / f t  s) : * 7.90 * * Alpha 
* 

* F r c t n  LOSS (ft) * 6.34 * cum Volume (acre-ft) * 6.48 * 14.28 0.38 * 
* c & E Loss (ft) * 0.11 * Cum SA (acres) 5.37 * 2.88 * 1.35 " 
******,,*9<*** .............................................................................. 

warning: The conveyance r a t i o  (upstream conveyance d i v i d e d  by downstream conveyance) i s  l e s s  than 
0.7 o r  g rea te r  than 1.4. This  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sec t ions .  

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and prevlous cross sec t ion .  

Th is  may i n d i c a t e  t h e  need f o r  a d d i t i o n a l  cross sec t ions .  

CROSS SECTION 

RIVER: 3S2WS2A (833) 
REACH: REACH 2 RS: 0.561 

Manning's n Values num= 3 
s t a  n Val s t a  n Val Sta n Val 

.................................................. 

9449.29 ,044 9957.56 .04910067.11 ,044 

Bank s t a :  Lef t  R igh t  Coef f  Contr .  Expan. 
9957.5610067.11 .1 .3 



3SZWS2LB33.rep 
Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and previous cross sect ion.  

This may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 3S2WS2A (833) 
REACH: REACH 3 RS: 0.386 

Manning's n Values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

~ , * * * * * * * * * * , < , , * * ~ * * * ~ < * * ~ , ~ * * ~ ( < ~ * , , * * * I I * * ~ ~ * , I * * ~ ~ * * * * * *  

sank Sta: Lef t  R igh t  Lengths: Le f t  channel ~ i g h t  c o e f f  con t r .  Expan 
9844.1410070.97 1800 1827 1800 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  #PF 1 ******* ,*** *,,*** *,? ***t*lCC** ***** *,*** * * 9 < * * * * * * , r ~ ~ , ~ * * * * * ~ < , ' 9 < * ~ r ~ r ~ ~ 9 < * ~ ~ , r * ~ < * ~ < ? ? * * * ~ ~ ~ ~ * ~ ~ ~ ~ * * * ~ * ~ * * * ~  

E.G. Elev (ft) * 1119.75 * Element Lef t  os * channel : Right  OB " 
* 0.044 " 0.049 * v e l  Head (ft) * 0.24 * w t .  n-val . 

* W.S. E lev (ft) * 1119.51 * Reach Len. (ft) * 1800.00 * 1827.00 * 1800.00 " 
* 0.78 " 472.84 * 

ic c r i t  w.s. (ft) * 1118.52 "  low Area (sq ft) * 0.78 * 472.84 * * E.G. s lope (ft/ft) 60.006027 * Area (s ft) 
2 

0.31 * 1839.69 : * 1840.00 " Flow (CgS) * Q T o t a l  (cfs) * 12.85 " 222.31 2 

TO Width (ft) * 235.16 * TOP width (ft) * 0.40 + 3.89 " * vey To ta l  ( f t /s)  ;:!; : Avi .  ,ve l  . ( f t / s j  * 0.06 '< 2.13 2 
* Max c h l  ~ p t h  (ft) Hy r Depth (ft 1l 4.0 * 23696.4 % 

9: conv. To ta l  (cfs) * 23700.5 * conv. (cfs) * 12.85 * 222.56 * * 
* Length Wtd. (ft) 9c 1820.95 * Wetted Per. (ft) 

b " 0.02 ' 0.80 " * 
* Min ~h ~l (ft) 9c 1115.74 * Shear ( lb/sq ft 

1.00 9' stream power (1 /ft s) : 0.01 " 3.11 * Alpha 
* F rc tn  LOSS (ft) * 7.21 * cum volume (acre-ft) 8.90 " 21.24 " 1.85 * 

* 0.04 * cum sA (acres) * 6.26 * 8.32 * 2.24 " :,S*$*z,k:::*$IZ! ,*,,* ** **,* **,<****tt**,r**,e*********,r**,:*?,*******9c9#*******,<****<<*?'**9,**9<*?<** 

Warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 
0.7 o r  g rea ter  than 1.4. This may i n d i c a t e  t he  need fo r  add i t i ona l  cross secfions. 

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and prevlous cross sec t ion .  

This may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sect ions.  

CR0S SECTION 

RIVER: 3SZWS2A (833) 
REACH: REACH 3 RS: 0.040 
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3 ~ 2 ~ ~ 2 ~ ~ 3 3 .  rep 

Manmng's n Values num= 3 
s t a  n va l  s t a  n va l  s t a  n v a l  ..................................................... 

9498.43 .044 9880.13 ,04910054.42 ,044 

sank Sta: Lef t  Right Lengths: Lef t  channel Right c o e f f  contr .  Expan. 
9880.1310054.42 210 210 210 .1 .3 

$$t::*$:$::t$*$y:ry:,<*:::E::*:r:*;* ,<** ............................................................. 
* E.G. Elev (ft) * 1112.50 * ~ l e m e n t  * Left  0s * channel * Right OB : 
* Vel Head (ft) * 0.11 * w t .  n-Val. * 0.044 * 0.049 : 0.044 
* W.S. Elev (ft) * 1112.39 * Reach Len. (ft) * 210.00 * 210.00 210.00 * 
* c r i t  W.S. (ft) * * Flow Area (sq ft) * 376.60 * 433.33 " 65.94 * 
* ~ . ~ . s l o p e ( f t / f t )  *0.002957 * ~ r e a ( s  ft) * 376.60 " 433.33 " 65.94 : 
* Q To ta l  (cfs) * 2220.00 * Flow (c?s) 822.64 1310.36 * 87.01 
* TO width (ft) - 572.78 * TOP width (ft) a 290.25 * 174.29 " 108.24 * 
* vey Tota l  (ft /s) * 2.53 * Av . Vel . ( f t / s  * 2.18 " 3.02 " 1.32 * 
* Max chi opth (ft) * 4.75 * H y j r .  ~ e p t h  (ft * 1.30 * 2.49 : 0.61 * 
* conv. Total  (cfs) * 40823.9 ' conv. (cfs) + 15127.6 : 24096.4 1600.0 " 
" Length wtd. (ft) * 210.00 * Wetted per. (ft * 290.30 174.51 " 108.26 : 
* ~ l n  ch ~l (ft) * 1107.63 * Shear ( lb/sq ft * 0.24 " 0.46 * 0.11 
* Alpha * 1.13 * Stream power (1 /ft s) : 0.52 : 1.39 : 0.15 * 
* Frc tn  LOSS (ft) * 0.85 * cum volume (acre-ft) ,< 

1.11 2.24 * 0.49 
* 0.01 * Cum SA (acres) * C & E LOSS (ft) *****,'t**t,'******,~t******* ,111 ********* **,f * + < * * * * * * % * * * * * * * * * * * * * * < * * * * * * * * * * 9 r * * * * , - * , c * + - * * * * * * * ~ , * * * *  

CROSS SECTION 

RIVER: 3S2WS2A (833) 
REACH: REACH 4 RS: 0.001 

Manning's n Values num= 3 
s t a  n Val s t a  n va l  s t a  n va l  

................................................. 

9558.42 ,044 9892.84 .04910183.05 .044 

sank s ta :  Left Right Lengths: Left  channel ~ i g h t  c o e f f  cont r .  Expan 
9892.8410183.05 1 1 1 .1 .3 

$$:::*::$:$:;*:y::y:**:::2::*$::*:,<****************************?:"<********9'*****+c************** 
* E.G. Elev (ft) * 1111.64 * ~ l e m e n t  " L e f t  DB : Channel " Right OB 
* ve l  Head (ft) * 0.19 * w t .  n-val . * 0.044 0.049 * 0.044 - 

* 1111.45 * Reach Len. (ft) * 1.00 : 1.00 * 1.00 " 
+ * Flow Area (sq ft) * 83.04 495.93 * 135.44 * 
f0.005926 * Area ( 5  ft) 

* 83.04 * 495.93 * 135.44 * 
* 2220.00 * Flow (C?S) * 125.95 * 1840.69 * 253.35 ' 
* 655.17 * TOP width (ft) * 186.34 * 246.95 * 221.89 * 
rr 3.11 ve l .  (ft/s) * 1.52 * 3.71 * 1.87 * 

* Max c h l  ~ p t h  (ft) * 3.70 : $;%. ~ e p t h  (ft) * 0.45 * 2.01 : 0.61 * 
* conv. Tota l  (cfs) * 28838.4 * conv. (cfs) * 1636.2 * 23911.1 3291.1 " 
* Length wtd. (ft) * 1.00 " Wetted per. (ft) * 186.34 * 247.38 * 221.89 * 
* Min ch ~l (ft) + 1107.75 " Shear ( lb/sq ft b * 0.16 * 0.74 * 0.23 " 

Alpha 9~ 1.24 * Stream power (1 /ft s) : 0.25 * 2.75 * 0.42 " 
* F rc tn  LOSS (ft) * 0.01 * cum volume (acre-ft) 0.00 * 0.01 * 0.00 " 

* 0.00 * Cum SA (acres) 0.00 * 0.01 * 0.01 * :*ss:,E::,$f:; **** **?'*********** **,* *** **** ***,:*********** +<** * * * * * * * * * * * 9 ~ * * ? : % * 9 ~ * * * * * * * * * + < * , c * *  
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3 5 2 ~ 5 2 ~ 8 3 3 .  rep 

Warning: o i v i ded  f low computed fo r  t h i s  cross-section. 

CROSS SECTION 

RIVER: 352WS2A (833) 
REACH: REACH 4 RS: 0.000 

INPUT 
Descr ip t ion :  
s t a t i o n  E levat ion  Data num= 56 

s t a  Elev s t a  Elev s t a   lev s t a  Elev Sta Elev 
* f * * * * * * * * * * * * + * * * * * * t * ~ * ~ * * * * * * * * , < * * * * * * * 9 < * , , , < , t * , < * * * * , , , ' * ~ ' * * * * * * * , , * * * * * i ~ * * ~ ~ * * * * ~ *  

9558.42 1112.18 9598.05 1111.97 9614.16 1111.88 9648.3 1111.73 9669.89 1111.6 
9698.54 1111.49 9725.63 1111.36 9748.78 1111.26 9781.37 1111.11 9799.02 1111.03 
9837.11 1110.83 9849.27 1110.76 9892.84 1110.51 9899.51 1110.46 9910.95 1110.06 
9913.23 1109.99 9916.7 1109.88 9924.35 1109.66 9941.68 1109.19 9960.76 1108.68 
9963.12 1108.59 9969.05 1109.35 9981.27 1110.56 9987.19 1110.82 9998.07 1111.96 

10000 1112.0710000.02 1112.0710004.54 1112.7410011.08 1112.4210011.33 1112.44 
10020.57 1112.1110021.12 1112.1310049.21 1110.8910063.45 1110.4510076.41 1108.91 
10081.13 1108.7510083.01 1108.3710086.39 1107.7510090.36 1107.7510097.51 1107.76 
10103.75 1107.7610110.57 1107.7710136.95 1108.9810148.64 1109.1510183.05 1110.27 
10203.06 1110.3810224.75 1110.4710254.37 1110.6310266.45 1110.6810305.68 1110.94 
10308.16 1110.9610318.89 1111.0110349.86 1111.1510356.99 1111.1810391.56 1111.26 

10408.3 1111.5 

Manning's n Values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

*~<t***l*,,****l*,,**l**~,~**t*,~,<*********I~i:***,~***~< 

sank s ta :  Le f t  R igh t  Lengths: Lef t  channel ~ i g h t  c o e f f  Contr. Expan. 
9892.8410183.05 1 1 1 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
.............................................................................................................. 

* E.G. Elev (ft) " 1111.63 * Element * Lef t  08 * channel * R igh t  OB z 
* Vel Head (ft) + 0.19 * W t .  n-Val . * 0.044 ' 0.049 " 0.044 * 

* 1111.45 " Reach Len. (ft) * w.s. Elev (ft) * 
* c r i t  W.S. (ft) * 1110.82 "  low ~ r e a  (sq ft) * 81.93 * 494.46 " 1 3 4 . 1 1  * 
* E.G. s lope (ft/ft) i~0.006003 " Area (s ft) 81.93 'r 494.46 1 3 4 . 1 1  " 
4~ Q To ta l  (cfs) * 2220.00 Flow (c?s) * 124.51 * 1844.34 " 251.15 " 
* TO w id th  (ft) * 653.32 " TOP w ld th  (ft) * 185.09 * 246.75 * 221.47 * 
+ ve7 To ta l  ( f t / s )  '* 3.12 v e l .  ( f t /s) + 1.52 ' 3.73 * 1 .87  * 

* 3.70 %I;. ~ e p t h  (ft) * 0.44 3~ 2.00 : 0 . 6 1  * Max chl Dpth (ft) 
* 28653.6 * conv. (cfs) * conv. To ta l  (cfs) * 1607.0 * 23804.9 3241.7 

* Length wtd. (ft) * * Wetted per .  (ft) * 185.09 * 247.18 221.47 * 
* Min ch ~l (ft) " 1107.75 * Shear ( lb/sq ft) * 0.17 * 0.75 0.23 * 
* nlpha * 1.24 : stream power ( l b / f t  s )  : 0.25 * 2.80 0.42 * 

* cum volume (acre-ft) * ~ r c t n  Loss (ft A 

* C & E Loss (ft * * cum SA (acres) .* * 
*** ** ...................................... ,?,< * * * * * * * * * * * * * * * % , , , < * * * * < < < < * * * * * * * * * * * * * c * * * + ~ * * * * * * * * *  

warning: ~ i v i d e d  f l o w  computed f o r  t h i s  cross-section. 

CROSS SECTION 

RIVER: 3S2WS2E (833) 
REACH: REACH 1 RS: 0.713 
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352WS2L633. rep 
* * * * t * l . l * * * * * * * * * * * * * * , < ,~ , r~ * *L ,LL* * * * t * , , * * , : , ~ * * * * * * * * * * * * ;~ * * *? : * *~ * * , , * , <~<* * * * * "<9~* * * * *9~ * *~~* * * * * *~~  

Warning: The energy equafian cou ld  no t  be balanced w i t h i n  t h e  spec i f i ed  number o f  i t e r a t i o n s .  The 
program used c r i t i c a l  depth fo r  t h e  water surface and continued on w l t h  t he  ca l cu la t i ons .  

warning: The,ve loc i ty  head has,changed by more than 0.5 ft (0.15 m). s his may i n d i c a t e  t he  need fo r  
add i t i ona l  cr 

Warning: The conveyanr- .-r-- -- - 

0.7 o r  g rea ter  than 1.4. Th is  may i n d i c a t e  t he  need f o r  add i t i ona l  cross 
Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and 

.ass secr ions.  

.- r a t i o  ftmstream convevance d i v i ded  bv downstream conveyance) i s  l ess  than 
; sec t ions .  
previous cross sec t ion .  

This may i n d i c a t e  t he  need fo r  add i t i ona l  cross sec t ions .  
Warning: During t h e  standard step i t e r a t i o n s ,  when t h e  assumed wafer sur face was,+ equal t o  c r i t i c a l  

depth, t he  ca lcu la ted  water surface came back below c r l t l c a l  depth. Thls i nd i ca tes  t h a t  t he re  
i s  

no t  a v a l i d  s u b c r i t i c a l  answer. The program defau l ted  t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: 3S2WS2E (833) 
REACH: REACH 1 RS: 0.217 

~ a n n i n g ' s  n Values num= 3 
s t a  n v a l  s t a  n Val s t a  n v a l  

t* **,, ***,:* i t  ********9,iii<< ,,,<,< * * * * * V * * * * v : < : * *  

9724.91 ,041 9855.7 .04110043.56 ,041 

Ban[< s t a :  Lef t  R igh t  Lengths: Lef t  channel ~i h t  coef f  con t r .  Expan. 
9855.710043.56 1030 1143 lq30 .1 .3 

$!:22~<?~:1:~!~,:!:!Y:**~::2?2*t:!,,:* **$,,'*** **,c,~ ,c,' **,,,z ***;)****** *,,,< **,<<<***<<*<,***TC~?****~C~C***?~**~~* 

* E.G. Elev (ft) * 1116.31 * Element * 0.041 8.041 * Lef t  06 ; channel ; R i  h t  06 ; 
9s 0.05 * w t .  n-Val. * Vel Head (ft) 

* W . S .  E lev ft) 1116.26 Reach Len. (ft) * 1150.00 * 1150.00 * 1150.00 
* c r i t  w.s. tft) * 1115.34 *  low Area (sq ft) * * 254.99 * 151.63 * 
* ~ . ~ . s l o p e ( f t / f t )  f0.001619 * ~ r e a ( s  ft) * * 254.99 * 151.63 * 

- 660.00 * Flow (C?S) * Q T o t a l  (cfs) * * 497.55 * 162.45 * 
* TO w id th  (ft) * 405.25 * TOP w id th  (Ft) i: * 164.60 ' 240.65 " 
* ve? To ta l  ( f t /s)  * 1.62 * AVI. , ve l .  ( f t / s )  

* * 1.95 " 1.07 * 
* 2.23 * HY r Depth (ft) * * 1 . 5 5  * 0.63 * 

* * Max conv. Chl To ta l  'pth cfs) (ft) * 16405.3 * conv. (cfs) * * 12367.3 * 4038.0 * 
* Length wtd. tft) * 1150.00 * Wetted per.  (ft * 164.70 * 240.71 " 
* Min ch ~1 (ft) * 1114.03 * Shear ( lb/sq ft * 0.16 * 0.06 " 
* ~ l p h a  * 1.20 * stream power (1 * 0.31 * 0.07 " 
* ~ r c t n  Loss (ft) * 4.66 * Cum Volume (acre- f t )  * 1.10 2 9.91 3.79 2 

* 0.01 * Cum SA (acres) * C & E LOSS (ft) 
I, 

..................................................................................................... 

Warning:   he energy l o s s  was greater  than 1 .0  ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

This may i n d i c a t e  t he  need fo r  add i t i ona l  cross sect ions.  

****,,*t,<,**,~*h*****I,** ,<,< *********,C***********,~,<****,,,<****,,********<*********<~?<*** 

SUMMARY OF MANNING'S N VALUES 

!i!:::c:2:!2:~*$~::;'***,,*************,<**,,********************9<**** 

* Reach * R i v e r s t a .  " n l  * n2 * n3 * ** ,,,z ****~h***i*******,~**~,<***,,~***'*11***,,*******,~**,t************** 

*REACH 1 ' 0.557 u ,041" .041* .041* 
*REACH 1 * 0.275 A . O4lL' .041" . 041Y 
...................... ,,,< **< <,,,I **********,~*?t,,**9,?:~,,:,,,<****<***,<*,'****** 
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352Ws2k833. rep 

River:3S2Wsll (i337) 
******l****t*t**h**************************~;**~~*,,*************~* 

x  each * R i v e r s t a .  * n l  * n2 * n3 * 
................................................................... 

"REACH 1 * 0.163 ,044' ,049" ,044" * 
*REACH 1 * 0.162 * ,044" .049* .044' 
.................................................................... 

$%::!::Y:t$*ll$B*tt*******,;**ii**,<*****************?:,c***9?****** 
*  each * R i v e r s t a .  * n l  * n2 * n3 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

"REACH 1 
*REACH 1 
"REACH 1 
"REACH 1 
:REACH 2 
"REACH 2 
"REACH 2 
"REACH 2 
*REACH 3 
"REACH 3 
"REACH 4 
*REACH 4 
*,?****Clh***t 

River:352WSZE (833) 
* * l * * * * * * * * * * * * ~ * * * * * * * * * * * * * ( * ( l i l i * * * U U U * * * * * * * * * * * * , : ~ * * * , < * * * * * * * * ~ ~  

Reach * R i v e r s t a .  * n l  * n2 * Zl***I************.****** , ,******~~t;t;t;t;t ;***********~~~**,~*,?~:****:  
"REACH 1 * 0.713 * .041* . 04p ,041" 
'REACH 1 + 0.439 .04 lX  ,041" ,041" 

& 

"REACH 1 * 0.217 .041* . 04p ,041' * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

SUMMARY OF REACH LENGTHS 

Rlver :  352WS20 (835) 
*tt*,:*f**************9,**ii~r***C**9:**ii*~<******~>~****~,e********%~?,~~ 
A Reach * River  s ta .  * Le f t  * channel * R igh t  " 
* * * * * , < * * * * * l * ~ ~ ~ * * * , i l * * * - I * ~ * ~ ~ ~ ~ ~ * ~ ~ i i * ~ * ~ ~ * * * * * ~ * ~ ~ ~ * ~ * , < * * * * ~ , * * ~ ~ ~ ~  

'REACH 1 * 0.557 1420" 1492* 1420' * 
"REACH 1 * 0.275 * t * * 
....................................................................... 

River :  3S2Wsll (837) 
I * * * * * * * ,~ *+* * ,<+* * * *~ * *~* , , * * * *~<* * * t t t t * * *~ *~~* * , , * * * * * *~ * * * * * * * , , * * * - * *  

* Reach " River  s ta .  " L e f t  " channel * R igh t  * 
*h********t*******f,<***tlh***************9c********,<****-*%****<,**** 

'REACH 1 * 0.163 5* 5" * 5" 
*REACH 1 * 0.162 * * * A 

* * * * ~ ~ * * I * * * * * * L * I ~ * * , ~ * * * * * * * * i . i . ~ * * l i l i * * * l i ~ ~ ~ * * * * * * * ~ . ~ * ~ ~ * * ~ * * , < * * * * *  

River:  3S2WS2A (833) 
**t*^**+*********l**********Y***************,?*,<****,,** 

Reach * R iver  s ta .  * L e f t  * channel * Ri  h t  * : .* l***~********t .~ttb****************ri***~***~***,~*****~~*~,c2***** 
"REACH 1 " 2.220 1020' 1147* 1170" 
"REACH 1 * 2.003 " 1700' 1812' 1700" 
*REACH 1 " 1.659 * 1250' 1270" 1250" 
*REACH 1 1.419 * * t 

"REACH 2 * 1.252 *' 1080' 1121* 1115" 
"REACH 2 * 1.040 1195* 1231* 1165" 
'REACH 2 * 0.807 + 1300* 1306* 13001 
"REACH 2 * 0.561 * * 2 

& 

*REACH 3 " 0.386 " 1800" 1827* 1800' 
*REACH 3 * 0.040 210h 210" 210d 
*REACH 4 '( 0.001 A 1" 1" l* 
"REACH 4 * 0.000 * l* 1' 1" 
* * * * * * * * * * * * * * * * * * * * * * * * * f * * * * * 9 , * * * * * * * * * * * * * * * * ~ , * * * * * * * * * * * * * * * %  

Reach * River  s ta .  * channel * R igh t  * *sc********i**I***t***********I*k:f:<~**~~,~,,****,~*****~~**~** 
1 * 0.713 * 1345* 1444* 1405' 
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3 ~ 2 ~ ~ 2 ~ - 8 3 3 . r e p  
"REACH 1 0 . 4 3 9  1120' 1177' 1130"  
*REACH 1 * 0 . 2 1 7  * 1030"  1143"  1 1 3 0 *  
***h***h,,****V****ly*******, ,**"<****~,, ,***,~,,*, , ,<****,c***********~~**~~~ 

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
R i v e r :  352WS2D (835) 

***h***ht****.****~,**,'***l*t******,I***********,<******,<**s 

Reach * R i v e r  S t a .  * c o n t r .  * Expan .  " 
***h***~h*h*trlh*tX1~I1?~~It***t***t**~*it1*i.:?~h*~<t~<~<t*<t*~***~** 

"REACH 1 ' 0 . 5 5 7  * .1" .3*  
*REACH 1 * 0.275 " .I* .3* 
Ut*t*Y*,:*h****tth*~*****h*h****h~~*,c(r*I*?,Uh****,,********%** 

R i v e r :  3 S 2 W S l l  (837) 

............................................................... 

e Reach  * R i v e r  S t a .  " c o n t r .  * Expan.  * 
* * * * * * * l * * , , * * h U * * * * * * / i , , , I h * * * * * * * t t * * * * * * * * * * * * " < * *  

"REACH 1 * 0 . 1 6 3  * .1* .3* 
'REACH 1 * 0 .162  9' . 1'< .3* 
tf*t**9,~~fft*tut*t*~r~t****Lii**<,~*~h<c*I(*hI1*******"~***~:*** 

R i v e r :  3s2WS2A (833) 

**t*****t**,:****,:****/i**********lt********~~~****** 

A Reach  * ~ i v e r  S t a .  * c o n t r .  * Expan.  * 
******** ,~Y, , *** ,~* t** i , * , i * * t *** ,~"~***11f , i * I1 I1*******~:****~~***  

"REACH 1 
'REACH 1 
*REACH 1 
'REACH 1 
"REACH 2 
"REACH 2 
"REACH 2 
"REACH 2 
'REACH 3 
"REACH 3 
"REACH 4 
"REACH 4 *,:,<*****, 
R i v e r :  3s2ws2E (833) 

,,,,*** ****,<**9:*****ls**~**Ui****r.,*~:,<,1*~c,<,?**h**~**********9~** 

Reach * R i v e r  S t a .  " c o n t r .  * Expan.  * 
*,t*,<ht***"?,,*****,<*l~,z*"<*~*,<,~**-*****~,**~~*******~<~<******* 

"REACH 1 
"REACH 1 * (  
"REACH 1 " (  *********************?<* 
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- MODEL: 3S2WS2B (B65) 
REACHES: 3S2WS2B (B65) 

3S2WS1 (B54) 
3S2WS2C (B38) 



HEC-RAS Vers ion 3.1 November 2002 
U.S. Army corp  of Engineers 

Hydrologic Engineering center  
609 second s t r e e t ,  s u i t e  D 

Davl s, c a l  i f o r m a  95616-4687 
(916) 756-1104 

X  X X X X X X X  XXXX XXXX xx XXXX 
X X X  X  X  X  X  X X  X  
X  X  X X  X X  X  X X  
XXXXXXXXXXX X  X X Y X X Y X  m 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  

PROJECT DATA 
P r o j e c t  T i t l e :  3S2WS2B (665) . 
P r o l e c t  F i l e  : 3S2WS28-865.pr'~ 
Run Date and Time: 1/12/2005 4:44:02 PM 

P r o j e c t  i n  Eng l ish  u n i t s  

P ro jec t  Descr ip t ion :  
Waterman Wash FDs 
prepared by: 
Ensineer ina and Environmental consu l tan ts ,  
1nS. 

- 
3003 N. c e n t r a l  Avenue, S u i t e  600 
Phoemx, Ar izona 85012 
Phone: 
602-248-7702 FAX: 602-248-7851 
For: 
Flood Contro l  D i s t r i c t  o f  Maricopa 
county 
Waterman wash - Contract  # 2002C024 
Topographic Mapping Source: 

Stewart Geotechnolo y Dec. 2000 
10'  contour I n te r va?  
Dischar e i n fo rma t i on  
o b t a i n e j  from hydrology r e p o r t  
s tudy L i m i t s :  
waterman wash 
F ina l  Model Run 
Date: J u l y  2004 
Model Name: 3S2WS2B (865) 
Reaches: 3sZws28 (865) 

3S2WS2C 
(838) 

3S2WSl (854) 

*********l********,<*************iririr,ir**i****************<-***.*********%*%********* 

PLAN DATA 

Plan T i t l e :  3s2Ws2B (865) 
Plan F i l e  : q:\303002 Waterman Wash\HEC-RAs\completed Models\Pr intable VerSion\352WS2B 
(~65) \3s2ws2~-~6S.p01 

Geometry T i t l e :  3s2Ws2B (865) 
Geometry F i l e  : q:\303002 Waterman w a s h \ ~ ~ c - ~ ~ S \ C o m p l e t e d  ~ o d e l s \ ~ r i n t a b l e  version\3s2ws2& 

(~65) \3S2ws26~~65.g01 

  low T i t l e  : 3SZWS2B (865) 
 low F i l e  : q:\303002 Waterman wash\~~c-Rns\Completed Models\Printable Version\3s2ws2B 

(865)\352WS2B-B65.fOl 

Plan summary In fo rmat ion :  
Number of: cross sec t ions  = 22 M u l i t p l e  Openings = 0 

c u l v e r t s  = 0 I n l i n e  St ruc tures  = 0 
Bridges = 0 L a t e r a l  s t r uc tu res  = 0 

computational In fo rmat ion  
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3 ~ 2 ~ ~ 2 8 - 8 6 5 . r e p  
water surface ca l cu la t i on  to le rance = 0.01 
c r i t i c a l  de t h  ca lcu la ton  to le rance = 0.01 
Maximum numEer o f  i n t e r a t i o n s  = 20 
Maximum d i f f e rence  to le rance = 0.3 
 low to le rance f a c t o r  = 0.001 

computation op t ions  
C r i t i c a l  depth computed o n l y  where necessary 
Conveyance c a l c u l a t i o n  Method: A t  breaks i n  n values Only 
F r i c t i o n  5.10 e Method: ? Average conve ance 
computations   low Regime: s u b c r ~ t i c a l  &ow 

~ncroachment Data 
Equal conveyance = True 
L e f t  o f f se t  - - 0 
R igh t  O f f se t  = 0 

R iver  = 3S2WS2C (838)   each = REACH 1 
RS p r o f i l e  Method va lue1 value2 
0.718 PF 2 1 9980 10030 
0.467 PF 2 1 9960 10030 
0.287 PF 2 1 9860 10060 

River  = 3s2ws28 (865) Reach = REACH 1 
RS p r o f i  1 e ~ e t h o d  va lue1 value2 
2.297 P F 2  1 9880 10160 
2.042 P F 2  1 9830 10140 
1.785 PF 2 1 9955 10370 
1.530 PF 2 1 9880 10115 
1.303 PF 2 1 9910 10165 
1.085 PF 2 1 9965 10145 
0.823 PF 2 1 9840 10090 
0.630 PF 2 1 9800 10140 
0.432 PF 2 1 9775 10100 

River  = 3s2ws28 (865) Reach = REACH 2 
RS p r o f i l e  ~ e t h o d  va lue1 value2 
0.823 PF 2 1 9840 10090 
0.630 PF 2 1 9800 10140 
0.432 PF 2 1 9775 10100 
0.315 PF 2 1 9900 10100 

R iver  = 3S2WS2B (865)   each = REACH 3 
RS p r o f i l e  Method va lue1 value2 
0.315 PF 2 1 9900 10100 
0.093 P F 2  1 9875 10125 
0,000 PFZ  1 9850 10100 

River  = 3s2WS1 (854) Reach = REACH 1 
RS p r o f i l e  Method va lue1 value2 
1.702 PF 2 1 9950 10050 
1.453 PF 2 1 9875 10225 
1.132 PF 2 1 9885 10100 
0.950 PF 2 1 9850 10215 
0.724 PF 2 1 9840 10065 
0.468 PF 2 1 9915 10190 
0.224 PF 2 1 9915 10065 

**t**,<********,<**Y,~**?+*.****,,***t~*,1*i:*~******,<************~<****~r************i~ 

FLOW DATA 

 low T i t l e :  3S2ws28 (865) 
Flow F i l e  : q:\303002 Waterman wash \~~c -~ns \comp le ted  ~ o d e l s \ ~ r i n t a b l e  version\352ws2B 
(865)\3s2ws28-~65.f01 

  low Data (cfs) 
................................................................ 

* River Reach RS 
* PF 1 * 

1.702 * 530 * 
1.453 " 530 * 
1.132 '? 530 * 
0.950 * 530 " 
0.724 530 * 
0.468 530 * 
0.224 * 520 * 

352WS2B (865 REACH 1 2.297 2540 " 
* 3s2Ws28 (8653 REACH 1 2.042 * 2460 " 
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REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 2 
REACH 2 
REACH 2 
REACH 3 
REACH 3 
REACH 3 
REACH 1 
REACH 1 
REACH 1 
i********t* 

::::%:u*s:s:l:~::**il********nn**f<*******,<*****,<*<:,r**<:+r*,<**,,*******~<***********?:*****************?<s***** 
Reach p r o f i l e  upstream Downstream * 

* 352WSl (854) REACH 1 PF 1 * Normal 5 = 0.0063 A 

is 3 ~ 2 ~ ~ 2 8  (865) REACH 1 PF 1 * Normal S = 0.0063 i) 

* 3S2WS2B (865) REACH 3 PF 1 * Normal 5 = 0.0063 * 
PF 1 * Normal 5 = 0.0063 " 352WS2C (838) REACH 1 

* * * * I * * * * * * t , f * * * * * * * * , i , , * t * x . * * * * , ~ * d d * ~ I I 9 , * l i * ~ , , * * ~ * * ~ ~ ~ ~ * * * ~ * * * * * * , ~ , < * * * * * * * * ~ * * * * * * * * * * 9 ~ 9 c * * * * * * * * * * * * * * * ~ * * * *  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

GEOMETRY DATA 

Geometry T i t l e :  352WS28 (865) 
Geometry F i l e  : q:\303002 Waterman Wash\HEC-R~S\Completed Models\Pr intable version\3s2Ws28 
(865)\3S2WSZB-B65 .go1 

::a!,$::s:::%,s:?l:*~Y LL1*l*l*,l**+c** dh* **,i**+* 
* ~ i v e r   each * upstream Boundary * Downstream Boundary * ***h******l**X****b**********~*,, l i**,e*~;i .:****~*,<***~**~~,~********~<****~?~***~~~***** 
* 3s2WSl (854) REACH 1 I * JUNCTION 1 * 
i, 352WS28 (865) REACH 1 * JUNCTION 1 
* 3S2WSZB (865) REACH 2 * JUNCTION 1 * 3UNCTION 2 
* 352WS2B (865) REACH 3 

* 
* JUNCTION 2 u * 

3s2WS2C (838) REACH 1 
& * IUNCTION 2 + 

**i******ti**t*****~** **<. **<,***,'****9'?,%<<***,<*************~:*,?**%**9'**+:*9<***??****** 

JUNCTION INFORMATION 

Name: JUNCTION 1 
Desc r i p t i on :  
Energy computation ~ e t h o d  

Length across ]unc t ion  T r i b u t a r y  
~ i v e r  Reach R i ve r  Reach Len t h  Angle 

3S2WS2B (865) REACH 1 t o  3s2WS28 (865) REACH 2 1982 
3S2wsl (854) REACH 1 t o  3s2ws2e (865) REACH 2 2100 

Name: JUNCTION 2 
Descr ip t ion :  
Energy computation Method 

Length across Junct ion T r i b u t a r y  
~ i v e r  Reach ~ i v e r   each Len t h  Angle 

3S2WS28 (865) RGCH 2 t o  352WS2B (865) REACH 3 z18 
3S2Ws2C (838) REACH 1 t o  352WS2B (865) REACH 3 1515 

CROSS SECTION 

RIVER: 3S2WS1 (854) 
REACH: REACH 1 RS: 1.702 



Manning's n values num= 3 
s t a  n Val s t a  n v a l  n v a l  **t*t*****h**t*****l*****,:**h**~~***.(.(*~:~**~,<*~** 

9615.91 .044 9914.64 .04910119.58 ,044 

sank s ta :  Lef t  R igh t  Lengths: Le f t  channel R i  h t  c o e f f  con t r .  Expan. 
9914.6410119.58 1300 1312 1900 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* 1194.20 * Element * Lef t  0s : channel ~ i g h t  0s : 
* 0.19 * w t .  n-val .  0.049 

* W.S. Elev (ft * 1194.01 * Reach Len. (ft) * 1300.00 * 1312.00 * 1300.00 " 
* 1193.52 *  low Area (sq ft) * 151.24 ; * c r i t  W.S. (ft " 151.24 * E.G. s lope (ft/ft) "0.010328 

* 
* 530.00 : :$% f:?s?) h * 530.00 * * 

Q To ta l  (cfs) 
* 124.64 * Top Wldth ft) 124.64 * * 

fc TO w id th  (ft) 
* 3.50 * A V ~ .  ,ve l  . 8 i t /s )  3.50 * * vel; To ta l  (f t /s) * 2.00 * ~y r ~ e p t h  (ft) 1 . 2 1  ; * Max c h l  ~ p t h  (ft 

5215.2 * conv. (cfs) * 5215.2 * conv. ~ o t a l  (c fs * 1310.79 * Wetted Per. (ft) 124.73 * " Length wtd. (ft) 
* 

* 1192.01 * Shear ( lb/sq ft i * 0.78 * * Min ch  ~l (ft) 
1.00 * stream Power (1 /ft s) : " 2.74 9: * Alpha 

9c Frc tn  LOSS (ft) * 6.55 * cum volume (acre-ft) 16.65 * . 46.30 * 7.72 : 
'< c & E LOSS (ft) * 0.05 * Cum SA (acres) * 17.05 * 44.60 * 14.26 
,,*****~ch(,,X***,<** $<9c ******,,*** *<,** ***,,,: ?<*, :,,* ,<,, ********,:*,<,<$,***,,, '***,<~<*%*?<i<+~***?<?r**<c***~~*+~~~***+, 

Warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l ess  than 
0.7 o r  g rea ter  than 1.4. This may i n d i c a t e  t he  need fo r  add i t i ona l  cross secfions. 

Warning: The energy l oss  was greater  than 1.0 ft (0.3 m). between t h e  cur ren t  and prevlous cross sec t ion .  

This may i n d i c a t e  t he  need f o r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 3S2WS1 (854) 
REACH: REACH 1 RS: 1.453 

INPUT 
Descr ip t ion :  
s t a t i o n  E levat ion  Data num= 26 

Sta Elev s t a  Elev s t a  Elev s t a  Elev Sta Elev 
* * h * * * * , ~ * * * * * * * * . * C i . ~ * ~ ~ I * * * * * * * h * * ? ~ * * , , * * * * * * , ~ , , * * * , ~ * * * * * , , + ~ * * * * ~ * * ~ ~ * * ~ ~ * * * *  

9676.04 1187.9 9681.57 1187.88 9716.58 1187.81 9756.71 1187.6 9773.26 1187.52 
9787.71 1187.42 9829.95 1187.1 9878.35 1186.79 9886.63 1186.73 9889.14 1186.71 

10000 1186.4310050.16 1186.5410092.73 1186.610100.33 1186.61 10139.1 1186.71 
10150.5 1186.7410185.47 1186.9310200.67 1187.0310231.84 1187.3110250.83 1187.48 

10278.21 1187.78 10301 1187.9910324.58 1188.1410351.17 1188.3210370.95 1188.39 
10397.17 1188.42 

~ a n n i n g ' s  n Values num= 3 
s t a  n v a l  s t a  n Val s t a  n v a l  

f * f * * * * * * * * * * t * " * * L V * * " * * * * ~ V * * * * * * * * * * * * , t * * * * * *  

9676.04 ,044 9886.63 .049 10150.5 ,044 

sank Sta: Lef t  ~ i g h t  Lengths: Left channel Right  Coeff Contr. Expan. 
9886.63 10150.5 1625 1699 1625 .1 .3 

CROSS SECTION OUTPUT * * U * t * V t * . t * t V ~ * , ~ t * ~ * * . b * b * * . * h * * * * * * * * * * * * * ~ ~ * * * * ~ ~ ~ * * * * * ~ * f c * * * * * * * * * * * * * * * * * * * * * f < f < * * 9 c * ? : * * * * ~ : * * * * *  p r o f i l e  #PF 1 

* E.G. Elev ft) i * 1187.60 * ~ l e m e n t  *  eft os " channel : ~i h t  0s *< 

* Vel Head ( t) * 0.04 * w t . n - V a l .  * 0,044 " 0.049 8.044 " 
* W.S. E lev ft) * 1187.56 * Reach Len. (ft) * 1625.00 " 1699.00 * 1625.00 " 
* c r i t  w.s. tft) * 1187.07 * F ~ O W  Area (sq ft) * 50.74 * 260.06 * 49.94 " 
* ~ . ~ . s l o p e ( f t / f t )  :0.002940 * ~ r e a ( s  ft) * 50.74 * 260.06 * 49.94 " 
* Q To ta l  ( c ~ s )  530.00 * Flow * 51.77 * 423.48 * 54.75 " 

* TO w id th  (ft) * 493.67 * Top Wldth (ft) * 122.01 : 263.87 " 107.79 " 
* veY To ta l  (f t /s) ve l .  ( f t /s  * 1.02 1.63 * 1.10 
* Max C h l  Dpth (ft) : : $81. ~ e p t h  (ft3 * 0.42 * 0.99 * 0.46 
* conv. To ta l  cfs) * 9774.6 * conv. (cfs) * 954.7 : 7810.2 ' 1009.7 ' 
* Length Wtd. 8ft) * 1676.92 * Wetted Per. (ft * 122.01 263.87 * 107.80 " 
* Min ch ~l (ft) * 1186.43 * Shear ( lb/sq ft 0.08 * 0.18 ' 0.09 * 
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3S2WS2B-B65.re * 1 .09  * s t r e a m ~ o w e r ( l b / f t s ~ :  0.08 * 0.29 * 0.09 * 
* F r c t n  LOSS (ft) 11.72 " cum volume (acre-ft) 15.89 * 40.10 * 6.97 : 
* c & E Loss (ft) * 0.01 * cum SA (acres) 15.23 * 38.75 * 12.65 ................................................................................................ 

warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 
0.7 o r  g reater  than 1.4. Th is  may i n d i c a t e  t he  need f o r  add i t i ona l  cross sect ions.  

warning: The energy l o s s  was greater  than 1 .0  ft (0.3 m). between the  cu r ren t  and prevlous cross sec t ion .  

Th is  may i n d i c a t e  t he  need f o r  a d d i t i o n a l  cross sect ions.  

CROSS SECTION 

RIVER: 3S2WS1 (854) 
REACH: REACH 1 RS: 1.132 

INPUT 
Descr ip t ion :  
S t a t i o n  E levat ion  Data num= 34 

s t a  Elev s t a  Elev s t a  Elev Sta Elev s t a  Elev 
.................................................................................. 

9670.29 1176.28 9685.79 1176.21 9697.83 1176.15 9754.29 1175.91 9770.98 1175.83 
9822.79 1175.64 9844.13 1175.57 9891.29 1175.41 9917.28 1175.33 9959.79 1175.19 
9990.43 1175.09 10000 1175.0510014.91 1175.1210020.33 1175.1410022.98 1175.15 

10075.31 1175.3510128.92 1175.4310134.25 1175.4410169.89 1175.4710189.88 1175.48 
10207.28 1175.4710242.93 1175.4410244.67 1175.4510245.52 1175.4510282.06 1175.46 
10301.16 1175.4810319.45 1175.510356.79 1175.5810356.84 1175.5810356.94 1175.58 
10394.23 1175.7510412.43 1175.8810431.62 1176.0110457.76 1176.25 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

*~~***.C*****I****III**t*t*,,****1*?1**~*******~*~*** 

9670.29 ,044 9891.29 .04910075.31 ,044 

sank s ta :  Le f t  Right  Lengths: Le f t  Channel R i  h t  coef f  Contr. Expan. 
9891.2910075.31 925 956 825 .1 .3 

warning: The energy equation could not  be balanced w i t h i n  t he  s p e c i f i e d  number o f  i t e r a t i o n s .  The 
wrouram selected the  water surface t h a t  had the  l e a s t  amount o f  e r r o r  between computed and 
assGmed values. 

warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 
0.7 o r  greater  than 1.4. Th is  may i n d i c a t e  t he  need f o r  add i t i ona l  cross secyions. 

warning: The energy l o s s  was greater  than 1 .0  ft (0.3 m). between t h e  cu r ren t  and prevlous cross sec t ion .  

Th is  may i n d i c a t e  t he  need f o r  a d d i t i o n a l  cross sect ions.  
warning: Dur ing the  standard s tep i t e r a t i o n s ,  when the  assumed wafer surface was,set equal t o  c r i t i c a l  

dewth, t he  ca l cu la ted  water surface came back below c r i t l c a l  depth. ~ h ~ s  i nd i ca tes  t h a t  t h e r e  . . 
i s  

no t  a v a l i d  s u b c r i t i c a l  answer. The program defau l ted  t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: 3S2WS1 (854) 
REACH: REACH 1 RS: 0.950 

INPUT 
Descr ip t ion :  
s t a t i o n  E levat ion  Data num= 22 
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352WS2B_B65.rep 
s t a  EleV s t a  Elev Sta Elev s t a  s t a  Elev 

9672.6 1168.92 9707.17 1168.78 9711.95 1168.76 9765.73 1168.54 9807.96 1168.34 
9824.3 1168.26 9849.85 1168.15 9882.87 1168.02 9903.98 1167.96 9941.43 1167.83 
10000 1167.6310048.05 1167.7310050.04 1167.74 10096.1 1167.9110100.09 1167.92 

10184.85 1168.5310196.11 1168.610208.83 1168.7710250.22 1169.1310288.31 1169.35 
10300.26 1169.4210336.36 1169.47 

Manning's n values num= 3 
s t a  n v a l  s t a  n Val s t a  n Val 

**********t,,************,'*,I*,I,,*I,*'i**h*",*,<**** 

9672.6 ,044 9765.73 .04910184.85 .044 

sank Sta: Lef t  R igh t  Lengths: Lef t  channel R i  h t  coef f  con t r .  Expan. 
9765.7310184.85 1150 1196 1750 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  #PF 1 
****t**,~*h**l***h******t************,,******,,****,,,,,~,,****~<******~~~~~~**~~*********~'*~~****~~*****~~**" 

* E.G. Elev (ft) * 1168.88 * Element * Left 0s ;: channel : R i  h t  0s : 
* v e l  Head (ft) 0.03 * w t .  n-Val. * 0.044 0.049 8.044 
* w.?.  Elev (ft) * 1168.85 ' Reach Len. (ft) * 1150.00 " 1196.00 * 1150.00 * 
* c r l t  W.S. (ft) * 1168.34 * F ~ O W  Area (54 ft) * 11.41 " 348.06 * 5.53 " 
* ~ . ~ . s l o p e ( f t / f t )  ;0.003117 * ~ r e a ( s  ft) * 11.41 : 348.06 : 5.53 ' 
* Q To ta l  (cfs) 530.00 * Flow (C?S) * 6.14 520.67 3.19 : 
* TO w id th  ft) * 526.53 * TOP w id th  (ft) * 74.75 * 419.12 * 32.67 
* ve? To ta l  t f t / s )  * 1.45 * Av j .  , ve l  . (ft /s) * 0.54 * 1.50 * 0.58 * 
* Max c h l  ~ p t h  (ft) * 1.22 * Hy r oepth (ft) 0.15 * 0.83 : 0.17 : 
* conv. To ta l  (cfs) * 9492.4 * Conv. (cfs) * 110.0 * 9325.2 57.2 
* Length Wtd. (ft) * 1187.63 * Wetted Per. (ft * 74.75 : 419.12 * 32.67 ', 
+*  in Ch E l  (ft) * 1167.63 * Shear ( lb/sq ft * 0.03 0.16 * 0.03 * 
*' Alpha " 1.05 ' Stream Power (1 /ft s) : 0.02 " 0.24 : 0.02 * 
* F rc tn  LOSS * 9.02 * cum Volume (acre-ft) * 14.40 " 28.41 3.75 ' 

* 0.01 * cum SA (acres) 9.49 * 23.40 * 1.13 * 
*,<*+,,**b*C,,*,,*****tf **,,,, * * * ? : , , * * * * * ~ ~ * * , < ~ # ~ < * * * * * , , ? , * * * * * ? < 9 , ~ < * , < * ~ , * * * ~ ~ 9 ~ * * * * * * * * * * * i ~ ~ ~ * ~ ~ * * * * * ~ ~ * ~ ~ ~ * ~ ~ * * * ~  

Warning: The conveyance r a t i o  (upstream conveyavce d iv ided by downstream conveyance) i s , l e s s  than 
0.7 o r  g rea ter  than 1.4.  his may i n d l c a t e  t he  need f o r  a d d l t ~ o n a l  cross sect lons.  

Warning: The energy l oss  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and previous cross sec t ion .  

Th is  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 3SZWS1 (854) 
REACH: REACH 1 RS: 0.724 

INPUT 
Descr ip t ion :  
s t a t i o n  E levat ion  oa ta  num= 41 

s t a  Elev s t a  Elev s t a   lev s t a  Elev s t a  Elev 
**t*********+***,~*~****h*****I,**,~********~~***,,,<**~,<*********,<***~,~*~~***~~~~~~?<**~* 

9546.72 1159.89 9583.72 1159.7 9595.64 1159.64 9597.08 1159.63 9598.92 1159.63 
9647.45 1159.43 9656.22 1159.43 9697.81 1159.38 9713.52 1159.39 9748.18 1159.42 
9770.81 1159.43 9798.54 1159.48 9828.11 1159.48 9848.91 1159.51 9885.41 1159.48 
9905.02 1159.42 9918.9 1159.37 10000 1159.1710045.65 1159.1810050.25 1159.17 
10091.31 1159.2910100.51 1159.3110136.96 1159.5710150.76 1159.6310182.61 1159.84 
10201.01 1159.9310228.26 1160.0210251.27 1160.0910273.92 1160.1110301.52 1160.19 
10319.57 1160.2110351.77 1160.3410365.22 1160.3610402.03 1160.5110410.87 1160.52 
10452.28 1160.6510456.53 1160.6510498.65 1160.710502.18 1160.710502.53 1160.7 
10508.47 1160.7 

Manning's n values num= 3 
s t a  n v a l  s t a  n v a l  Sta n Val 

* t * l * * * C * * * * * * * * * * * * * * * * v , i i * , < i i * * * * t , < * * * * * * *  

9546.72 .044 9885.41 .04910136.96 ,044 

sank s t a :  Lef t  R igh t  Lengths: Le f t  channel R igh t  Coeff Contr. Expan 
9885.4110136.96 1300 1352 1300 .1 .3 

$ ~ ~ : , ~ ~ ~ ~ ~ ~ , ~ ~ ~ , p ~ : ~ ~ , p s : ~ ~ , : , : , p ! ~ :  *%,, ,,. **+,****,,*** ******,****,,,,**e+,,*3ce+,***,r+*****,r**+,+**+***2+ 

* E.G. Elev (ft) * 1159.85 " Element * Lef t  0s : channel : Ri h t  OB : 
* Vel Head (ft) * 0.15 " W t .  n-Val. * 0.044 0.049 8.044 
* W.S. Elev (ft) * 1159.70 " Reach  en. (ft) * 1300.00 ' 1352.00 * 1300.00 " 
* c r i t  W.S. (ft) * 1159.70 *  low ~ r e a  (sq ft) * 71.11 * 103.84 " 1.85 " 

*0.039360 * Area (s ft) * 71.11 * 103.84 * 1.85 " * E.G. Slope (ft/ft) ; 530,00 * Flow (Js) * Q T o t a l  (cfs) * 181.47 * 346.35 * 2.18 * 
* TOP w id th  (ft) * 579.05 * TOP w id th  (ft) * 302.47 * 251.55 ' 25.02 * 
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3s2ws2B-865.rep * 
* v e l  T o t a l  (f t /s) * 3.00 Vel .  (ft/s) 2.55 * 3.34 fc 1.18 * 
* Max Chl Dpth (ft) * 0.53 :: $IF. oepth (ft) * 0.24 * 0.41 : 0.07 * 
f conv. T o t a l  (cfs) * 2671.4 '( conv. (cfs) * 914.7 * 1745.8 11.0 :: 
* Length wtd. (ft) * 1342.99 * wetted per.  (ft) * 302.48 : 251.55 * 25.02 
* ~ l n  ch  ~l (ft) * 1159.17 * shear ( lb/sq ft) * 0.58 1 .01  * 0.18 ' 
* Alpha * 1.06 * stream power ( l b / f t  s) * 1.47 * 3.38 * 0.21 * 
* F r c t n  LOSS (ft) * 8.45 * cum volume (acre-ft) 13.31 * 22.21 * 3.65 * 
* c & E LOSS (ft) + 0.03 * cum SA (acres) 4.51 " 14.19 * 0.37 " 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

warning: The energy equat ion cou ld  n o t  be balanced w i t h i n  t h e  spec i f ied  number o f  i t e r a t i o n s .  The 
program used c r i t i c a l  depth f o r  t h e  water surface and cont inued on w i t h  t h e  <a l cu la t i ons .  

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) 1s l e s s  than 
0.7 o r  g rea ter  than 1.4. Th i s  may i n d i c a t e  t he  need fo r  a d d i t i o n a l  cross sect ions.  

Warning: The energy l o s s  was g rea te r  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

Th i s  may i n d i c a t e  t h e  need fo r  a d d i t i o n a l  cross sect ions.  
Warning: Dur ing t h e  standard s tep  i t e r a t i o n s ,  when the  assumed water sur face  was,set equal t o  c r i t i c a l  

depth, t h e  ca l cu la ted  water surface came back below c r i t i c a l  depth. ~ h l s  indicates t h a t  t he re  
i s  

no t  a v a l i d  s u b c r i t i c a l  answer. The program de fau l t ed  t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: 3S2WS1 (854) 
REACH: REACH 1 RS: 0.468 

". 
Descr ip t ion :  
S t a t i o n  E levat ion  Data num= 34 

s t a  Elev s t a  Elev s t a   lev s t a  Elev s t a  Elev 
***,,*+.******* * * ~ , c * * h * * * * * ~ * * 1 1 * I ( t * * , < * * * * * * * * * * * * * * * * * * ~ * * * * * * , ~ * * * , ~ * * * * * , , * * * ~ ~ < *  

9688.7 1150.85 9712.97 1150.77 9740.59 1150.66 9784.72 1150.5 9792.47 1150.47 
9812.68 1150.37 9844.35 1150.22 9856.48 1150.09 9896.23 1149.8 10000 1148.56 

10051.27 1148.4710083.59 1148.7610110.47 1148.1210114.69 114810120.16 1147.85 
10128.08 1147.6110139.15 1147.2910162.08 1146.7910162.83 1146.7410181.92 1148.58 

10192.6 1149.6510196.96 1150.0610200.27 1150.3 10202.3 1150.42 10203.6 1150.5 
10204.4 1150.5710208.98 115110226.23 1151.3110256.34 1151.8510265.16 1151.95 
10307.6 1152.4910331.45 1152.6510358.87 1152.8710393.84 1152.97 

Manning's n values num= 3 
s t a  n Val . s t a  n Val s t a  n Val 

* * * * l * * * * * * l , , * * + * * * * ~ ~ ~ I I t t t ~ * * * ~ * * * * i t i t * ~ * * ~ ~ * ~ ~ * *  

9688.7 , ,044 9896.23 .04910196.96 .044 

sank s ta :  Le f t  R igh t  Lengths: L e f t  channel R igh t  coeff Contr. Expan. 
9896.2310196.96 1225 1288 1225 .1 .3 

CROSS t * *~ I~ I ,pV t * lh * r . * *~ i * , 1 * * . f f * *~~~* t i 1 * f fb~*~~* * *~~~~* *~ *~+~* *~vr~ * , : * *~+* * * * - * * * * * * * * * * *+ * * * * * * * * * * * *  SECTION OUTPUT p r o f i l e  #PF 1 

* E.G. Elev (ft) * 1149.64 * ~ l e m e n t  d * Lef t  0s : channel " Right  08 : 
0.04 * W t .  n-Val. * v e l  Head (ft) 0.049 * 

* w . 5 .  Elev (ft) * 1149.60 * Reach  en. (ft) * 1225.00 * 1288.00 * 1225.00 : - *   low Area (sq ft) " cr1t W.S. (ft) * 321.28 * 
* 321.28 * * E.G. s lope (ft/ft) *0.002456 * Area (s ft) 

* 530.00 ^ Flow (CTS) 

* 
* 530.00 * * * Q T o t a l  (cfs) 

279.15 * TOP w id th  (ft) 
A * 279.15 : ti * TO Width (ft) " 1.65 * veY 

* 
~ o t a l  ( f t /s)  * 1.65 ; Avj.  ,Vel. ( f t /s) 

* 2.86 Hy r oepth (ft) * 1 . 1 5 :  * Max chl Dpth (ft) * 10695.6 * conv, ( ~ f s )  * 10695.6 * * conv. To ta l  (cfs) A * 279.32 " 2 * Length Wtd. (ft) 1288.00 " Wetted Per. (ft) * * 0 . 1 8 "  .z 
* 1146.74 * shear ( lb/sq ft) * Min ch ~l (ft) 
* 1.00 * stream power ( l b / f t  s) : 0.29 : * * Alpha 

* ~ r c t n  Loss (ft) * 7.99 * Cum volume (acre-ft) * 12.25 * 15.61 3.62 : 
0.04 * cum sA (acres) 

warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 
0.7 o r  g rea ter  than 1.4. Th i s  may i n d i c a t e  t he  need fo r  a d d i t i o n a l  cross secfions. 

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and prevlous cross sec t ion .  

Th i s  may i n d i c a t e  t h e  need f o r  a d d i t i o n a l  cross sect ions.  

CROSS SECTION 

RIVER: 352"" '"4) 
REACH: REACH 1 RS: 0.224 
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INPUT 
Descr ip t ion :  
s t a t i o n  E levat ion  ~ a t a  num= 40 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
****~t**f*****************ddii******~#**t*******, ,**, ,***************9~********~~**** 

9569.79 1144.38 9624.36 1143.92 9633.05 1143.86 9695.25 1143.38 9703.59 1143.33 
9766.14 1143.09 9774.12 1143.07 9822.56 1141.42 9833.43 1140.97 9843.16 1140.65 
9850.38 1141.04 9887.79 1142.05 9902.42 1142.49 9907.04 1142.61 9911.56 1142.77 
9915.19 1142.79 9946.92 1142.81 10000 1139.14 10015 1139.8210028.37 1140.2 
10039.6 1140.4110076.77 1141.5410088.58 1141.8210098.84 1142.0510135.43 1143.81 

10157.49 1143.8910185.58 1143.9410211.73 114410235.72 1144.0810265.98 1144.11 
10285.86 1144.1810320.22 1144.2 10336 1144.2510374.46 1144.3610386.15 1144.4 
10428.71 1144.5710436.29 1144.610482.95 1144.6910486.43 1144.710512.48 1144.69 

Manning's n Values num= 3 
s t a  n Val s t a  n Val s t a  n v a l  

*********h*t**i***********ii*,,,~***II**,<*********** 

sank Sta: Le f t  R igh t  Coef f  Contr .  Expan. 
9774.1210135.43 .1 .3 

$!!::*::~~$t!*t!~:y:**:::z,?<:<:E!*:******* *,,************ ,<,, ***********,~~,*********<<,#9t***,~**** 

* E.G. Elev (ft) * 1141.62 * Element * L e f t  06 * channel : Right  06 Z 
', v e l  Head (ft) * 0.42 * w t .  n-val . * 0.049 
* W.S. E lev ft) * 1141.20 * Reach Len. (ft) 9~ 2100.00 * 2100.00 " 2100.00 : 
* c r i t  w.s. tft) * 1141.20 * F ~ O W  Area (sq ft) ,: " 100.12 " 
* ~ . ~ . s l o p e ( f t / f t )  :0.038969 * ~ r e a ( s  ft) * 100.12 * 

520.00 * Flow (CTS) 

$7 

* 520.00 * * Q T o t a l  (cfs) 
t 

* TO Width ft) * 123.75 * TOP w id th  (ft) ,, ' 123.75 
* vey To ta l  t f t / s )  

95 

* 5.19 * Avg. Vel. ( f t / s )  * 5.19 * 
* 2.06 * Hydr. ~ e p t h  (ft) * 0.81 * vc Max c h l  ~ p t h  (ft) 

* 
* 2634.2 * Conv. (cfs) * 2634.2 * * conv. To ta l  (cfs) 

* 
* 2100.00 * Wetted per .  (ft) * 123.88 * " Length wtd. (ft) 

* 
* 1139.14 * Shear ( lb/sq ft b '< 1.97 " * Min ch ~l (ft) 

* 
1.00 * stream Power (1 /ft 5) : +‘ 10.21 * * Alpha 

* ~ r c t n  LOSS (ft) * 9.02 * Cum Volume (acre-ft) ,, 12.25 * 9.38 : 3.62 : 
* c & E LOSS (ft) * 0.09 * cum sA (acres) 
* * * * * , ~ h * * * * t t l * * , < * * * , , * , , * l i * * ~ * * * ~ < * * ~ , * * * * * ~ * * * * * * * * * * * * * * * * + , * * * , , , < * * * ~ < ~ < * * * * * ~ ~ ~ ~ 9 ~ * * * * 9 < * * * ~ ~ * * * ~ * * * * * *  

warning: The energy equation could no t  be balanced w i t h i n  t h e  spec i f i ed  number o f  i t e r a t i o n s .    he 
program used c r i t i c a l  depth f o r  t h e  water,surface and continued on w i t h  t h e  ca l cu la t i ons .  

warning: Div ided f low computed fo r  t h i s  cross-sect lon.  
warning: The energy l oss  was greater  than 1 .0  ft (0.3 m). between t h e  cur ren t  and previous cross sec t ion .  

Thi! may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sect ions.  
warning: Dur ing t h e  standard step i t e r a t i o n s ,  when t h e  assumed wafer sur face was,set equal t o  c r i t i c a l  

depth, t h e  ca l cu la ted  water surface came back below c r i t i c a l  depth. ~ h l s  indicates t h a t  t he re  
i s  

no t  a v a l i d  s u b c r i t i c a l  answer. The program defau l ted  t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: 3S2WS2B (865) 
REACH: REACH 1 RS: 2.297 

INPUT 
Descr ip t ion :  L i m i t  o f  sudy. 
s t a t i o n  E levat ion  Data num= 22 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
***V,<******.**********II**h*V****************,~****************,,,<****************9c 

9789.67 1180.81 9792.4 1180.81 9839.7 1180.77 9844.44 1180.75 9889.74 1180.78 
9897.21 1180.09 9913.15 1178.82 9931.75 1177.27 9949.26 1177.22 9999.82 1177.02 

10000 1177.0210029.46 1177.14 10054.4 1177.3110071.29 1179.2810089.86 1181.36 
10097.78 1181.3810139.88 1181.510146.41 1181.49 10189.9 1181.6110195.04 1181.61 
10239.92 1181.6710287.44 1181.68 

Manning's n values num= 3 
s t a  n Val s t a  n v a l  s t a  n Val 

..................................................... 

9789.67 ,044 9889.74 .04910089.86 .044 

sank s t a :  Le f t  R igh t  Lengths: Le f t  channel R i  h t  c o e f f  con t r .  Expan. 
9889.7410089.86 1320 1348 d 2 5  .1 .3 

CROSS SECTION OUTPUT ~ r o P i l e  #PF 1 
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352WS2BLB65.rep 
t***,~**tt****tt***C****hhht*,~* ***h*h***9<*********,,*****,c*****,<*<<**********?:***************** 

* 1180.72 * ~ l e m e n t  * Le f t  0s : channel * R igh t  0s : 
* v e l  Head (ft) * 0.44 * w t .  n-val .  

* 0.049 " 
* W.S. Elev (ft * 1180.28 * Reach Len. (ft) d 

* 1320.00 * 1348.00 " 1325.00 : 
* 1179.39 *   low Area (sq ft) * c r i t  W.S. (ft * 477.24 " 

* * 477.24 : * E.G. s lope (ft/ft) '0.008732 * Area s ft) 
* 

* 2540.00 * Flow tCgS) * * 2540.00 * 
* Q T o t a l  (cfs) * 185.10 * TOP w id th  (ft) * * 185.10 : .z * TO w id th  ft) * 5.32 * ~ v g .  v e l  . (ft/s) A * 5.32 * ve? To ta l  Eft/s) 

* 
* 3.26 * Hydr. oepth (ft) * * 2.58 ' t( * Max Chl Dpth (ft) * 27182.1 * conv. (cfs) ir * 27182.1 * u * conv. To ta l  (cfs) * 1338.43 * Wetted Per. (ft) * * 185.40 : * * Length Wtd. (ft) * 1177.02 * shear ( lb/sq ft) * * 1.40 A * Min ch ~l (ft) 
* 1.00 * s t r e a m ~ o w e r ( l b / f t s ) :  * 7.47 ; * Alpha 

* 
* F r c t n  LOSS (ft) * 8.31 * cum volume (acre-ft) 22.56 * 61.00 26.05 * 
* c & E LOSS (ft) 0.09 cum SA (acres) * 10.54 * 22.61 * 14.23 * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy l o s s  was g rea te r  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

Th i s  may i n d i c a t e  t h e  need fo r  a d d i t i o n a l  cross sect ions.  

CROSS SECTION 

RIVER: 3SZWSZB (665) 
REACH: REACH 1 RS: 2.042 

INPUT 
~ e s c r i p t i o n :  
s t a t i o n  E levat ion  Data num= 41 

s t a  Elev Sta s t a  Elev S ta  Elev **i*b*,<****t*tVl*****~***i.i.*-*,E~:~*****::: *,?* *EL2 **,<**** ******,,**********%******* 
9564.61 1172.99 9565.64 1172.99 9566.05 1172.99 9615.67 1172.88 9617.99 1172.88 
9665.7 1172.7 9671.51 1172.21 9680.87 1171.64 9725.95 1168.97 9746.65 1170.64 
9765.77 1171.95 9773.83 1171.89 9815.81 1171.65 9844.06 1169.73 9861.49 1168.59 
9876.87 1169.49 9895.79 1170.52 9915.87 1171.53 9929.67 1171.54 9965.911171.58 
9995.84 1169.04 10000 1168.7410000.77 1168.6810008.37 1169.0510065.93 1171.84 
10095.03 1169.3110102.58 1168.5510104.36 1168.5610118.76 1169.4610142.54 1170.75 
10165.93 1172.47 10182.4 1172.5810215.93 1172.8710232.42 1172.9610265.93 1173.19 
10282.45 1173.2210315.93 1173.2910332.47 1173.2810365.93 1173.25 10382.5 1173.24 
lO415.93 1173.18 

~ a n n i n g ' s  n values num= 3 
s t a  n Val s t a  s t a  n Val ******~l*****s**** i , i ,1* ,<I I*~*~*Y~:~~,~** l i l i l i ******~~* 

sank s t a :  Le f t  ~ i g h t  Lengths: Le f t  channel ~ i g h t  c o e f f  con t r .  Expan 
9965.9110065.93 1310 1360 1275 .1 .3 

$$~::*:~$z~~~tP~z~~z,,E~fI~~*~~~*~.*.*l***Y*.*dbir*li**~hi,~t*+~~**~*~~+***b*ti~****ii*~********~:** 

* E.G. Elev $ft) * 1172.33 * Element * Le f t  os : channel ' Right  OB * 
* Vel Head ( t) * 0.15 * w t .  n-val .  * 0.044 0.049 * 0.044 * 
* W.S. E l e ~  (ft) * 1172.17 * Reach ken. (ft) * 1310.00 * 1360.00 * 1275.00 " 
* c r i t  W.S. (ft) * 1171.18 *  low Area (sq ft) * 408.88 * 196.65 * 408.88 * 196.65 : 185.88 * 

"0.004597 * Area (s ft) 185.88 * 
* " Q E 'G '  T o t a l  (cfs) (ft/ft) , 2460.00 * F ~ O W  (c7s) * 1166.05 " 633.74 * 660.21 * 
* TO w id th  (ft) * 489.76 * TOP w id th  (ft) * 293.79 * 100.02 : 95.96 : 
* ve'? T o t a l  (ft/s) * 3.11 * ~ v g .  v e l .  ( f t /s  * 2.85 ' 3.22 3.55 

Max c h l  0p th  (ft f 3.62 * Hydr. Depth (ftj * 1.39 : 1.97 * 1.94 : 
* conv. T o t a l  (cfs " 36280.7 " Conv. (cfs) * 17197.2 9346.6 * 9737.0 
* Length Wtd. (ft) + 1311.01 * wetted Per. (ft) * 294.18 * 100.22 96.22 * 

Min ch  ~l (ft) * 1168.68 * shear ( lb/sq ft) 0.40 * 0.56: 0.55 * 
* Alpha * 1.03 * Stream power ( l b / f t  s) : 1.14 * 1.82 1.97 : 
* F r c t n  LOSS (ft) * 8.14 * cum volume (acre-ft) ' 16.37 * 50.58 ' 23.22 
* c & E LOSS (ft) * 0.01 * cum SA (acres) 6.09 * 18.20 * 12.77 * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 
0.7 o r  g rea ter  than 1.4. This  may i n d i c a t e  t h e  need fo r  a d d i t i o n a l  cross sec t ions .  

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and prevlous cross sec t ion .  

Th is  may i n d i c a t e  t he  need f o r  a d d i t i o n a l  cross sect ions 

CROSS SECTION 
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3S2Ws2BLB65.rep 
RIVER: 3S2WS2B (865) 
REACH: REACH 1 RS: 1.785 

INPUT 
Descr ip t ion :  
s t a t i o n  E levat ion  Data num= 43 

s t a  Elev s t a  Elev Sta Elev Sta Elev Sta Elev 
................................................................................ 

Manning's n values num= 3 
s t a  n v a l  s t a  n v a l  Sta n Val 

,7*********tt*h*****,,**<<*****tt********,,****** 

sank s t a :  L e f t  Ri  h t  Lengths: Le f t  channel R i  h t  coef f  con t r .  Expan. 
9945.38 1005?.4 1315 1345 1355 .I .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
***********,t*,,*****,<********************,<*****,<*+<,<,,**,,***,,****,<***,:********<,*****f,****<?******** 

" E.G. Elev (ft) 
Vel Head (ft) 

* w.5. E lev  ft) 
* c r i t  w.s. lft) " E.G. Slope (ft/ft) 
* Q T o t a l  (cfs) 
* TO w id th  (ft) 
* vel; To ta l  ( f t /s)  
y( Max c h l ' o p t h  (ft) " conv. To ta l  (cfs) 
* Length Wtd. (ft) 
*  in ch ~l (ft) 
~l pha 

* F r c t n  Loss (ft) 
* C & E LOSS (ft) 
t****t**********h**?7*,<* 

* Element 
* W t .  n-Val . 
* Reach Len. (ft) 
* F ~ O W  Area (sq ft) 
* Area (s ft) 
* Flow ( C ? 5 )  
* TOP w id th  (ft) 

v e l  . (ft /s) :: g i~ .  Depth (ft) 
* conv. (cfs) 
* wet ted Per. (ft) 
* shear ( lb/sq ft 
* stream power (1 b /ft s) 
* cum Volume (acre- f t )  
* Cum SA (acres) 

.**4*Y.*****V*******,<IIhII*<:i 

* L e f t  0s ; channel : R i  h t  0s : " 0.000 0.049 8.044 * 1315.00 ' 1345.00 " 1355.00 * 
0.00 2 209.18 * 365.50 * 

* 0.00 209.18 * 365.50 : 
* 0.00 * 932.45 * 1437.55 
* 0.72 * 108.02 * 275.72 " 
" 0.07 * 4.46 * 3.93 * 
' 0.00 * 1.94 " 1.33 ' 

0.0 * 9843.2 * 15175.2 * 
* 0.72 * 108.21 : 276.19 : " 1.08 0.74 

* 4.83 2.92 " 10.22 * 44.24 * 15.15 
" 1.66 * 14.95 * 7.33 * 

r**** t i * t * * t * * * *Y* l ,~( i , * * , i , , , ,~ ; * i i * * * * **  

warning: Div ided f low computed fo r  t h i s  cross-sect ion.  
Warning: The energy l oss  was greater  than 1.0 ft (0.3 in), between t h e  c u r r e n t  and previous cross sec t i on .  

Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 3S2WS2B (865) 
REACH: REACH 1 RS: 1.530 

INPUT 
Descr ip t ion :  
s t a t i o n  E levat ion  Data num= 36 

s t a  Elev s t a  Elev Sta Elev Sta Elev Sta 
h********************t,I******h**l**"<***************************~<**<<*****9,**~ 

9710.04 1154.15 9713.24 1154.15 9734.29 1154.14 9770.57 1154.12 9784.66 
9827.91 1154.13 9835.03 1154.14 9840.6 1154.15 9896.83 1151.22 9911.86 
9913.25 1150.63 9923.29 1151.69 9985.29 1150.4 9993.62 1150.38 10000 
10005.26 1150.310013.82 1151.0910020.08 1151.6310071.87 1149.73 10098.9 
10101.33 1149.4710105.08 1149.9910108.93 1150.5310127.99 1153.1610132.04 
10134.63 1154.0310135.84 1154.1610141.61 1154.5310187.74 1154.5110223.43 
10238.15 1154.510268.13 1154.4110288.55 1154.3910312.83 1154.2710338.96 
10357.53 1154.1 

Manning's n values num= 3 
Sta  n Val s t a  n v a l  s t a  n Val 

* * * * h * * * f * * * * * f * * * * * * * * * * * , c * * * * * * * * * * * * * ~ * * * * * * *  

9710.04 ,044 9923.29 .04910020.08 .044 

sank s ta :  Le f t  R igh t  Lengths: L e f t  channel R i  h t  c o e f f  con t r .  Expan. 
9923.2910020.08 1190 1199 lj55 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
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3SZWSZB-865.Pep * * * ~ ~ * * * t * t * , < C I * * * * * ~ ~ ~ * * * * * * * Y * * C * * * ~ * * * * ~ * , < * * * * * * ~ < * ~ * * * * ~ * * * * * * * * * * * ~ ~ ~ ~ ~ ~ * * * * * * * ~ ~ * * * * ~ * ~  a * E.G. Elev (ft) * 1153.17 * Element 9, Left 08 : channel : Right OB : 
* v e l  Head (ft) * 0.33 * w t . n - v a l .  * 0.044 0.049 0.044 
* W.S. Elev (ft) * 1152.84 * Reach Len. (ft) * 1190.00 * 1199.00 " 1155.00 * 
* c r i t  W.S. (ft) 1152.21 *  low Area (sq ft) * 75.04 * 188.29 245.88 
* E.G. slope (ft/ft) "0.007415 * Area (s ft) * 75.04 * 188.29 245.88 
* Q Tota l  (cfs) * 2280.00 * Flow (c?s) * 260.15 " 765.81 * 1254.04 " 
* TO width (ft) * 259.88 * TOP width ft) * 57.52 * 96.79 * 105.58 * 
* vey ~ o t a l  (ft/s) * 4.48 * Avg. ve l .  [ft/s) * 3.47 " 4.07 : 5.10 ' 
* Max Chl opth (ft * 3.37 * Hydr. ~ e p t h  (ft) * 1.30 : 1.95 2.33 * 
* conv. Total  (cfs * 26478.5 * conv. (cfs) * 3021.2 8893.7 : 14563.7 * 
* Length Wtd. (ft) * 1186.19 * Wetted per. (ft) 1 57.64 ' 96.86 105.85 * 
* Min ch ~l (ft) * 1150.30 * Shear ( lb/sq ft) * 0.60 ' 0.90 * 1.08 * 

nlpha * 1.06 * S t r e a m P o w e r ( l b / f t s ) ~  2.09 + 3.66 * 5.48 * 
* 8.35 * cum volume (acre-ft) 9.09 38.11 * 5.64 * 
* 0.03 * Cum sA (acres) 11.79 * 1.40 * 

Warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the current and previous cross section. 

This may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 352WS2B (065) 
REACH: REACH 1 RS: 1.303 

INPUT 
Oescr ipt ion:  
s t a t i o n  Elevat ion oata num= 31 

s t a  s t a  Elev s t a  Elev Sta Elev Sta Elev t**,<*.Yl**~,+5!::*t*********V*************9<*******************~<*,<**************** 
9662.66 1146.17 9698.86 1146.25 9710.27 1146.27 9748.86 1146.35 9760.67 1146.34 
9798.86 1146.35 9811.07 1146.3 9848.86 1146.19 9861.47 1146.11 9898.86 1145.9 
9922.01 1143.06 9929.79 1142.12 9964.75 1142.46 10000 1142.7510000.72 1142.76 
10004.13 1142.9510024.27 1142.6110051.99 1142.3810089.07 1142.0610098.91 1142.01 
10106.04 1142.02 10121.6 1141.9910133.98 1141.9910145.72 1141.9910189.03 1144.46 
10199.2 1145.0410206.79 1145.6710212.47 1145.710232.39 1145.7610252.93 1145.82 
10258.78 1145.83 

Manning's n values num= 3 
s t a  n va l  s t a  n v a l  n va l  *i***,,****i***~*****iiii**~,******dI*III2F~~~~****~ 

9662.66 ,044 9898.86 .04910206.79 ,044 

sank Sta: Lef t  Right Lengths: Left channel ~ i g h t  Coeff cont r .  Expan. 
9898.8610206.79 1128 1152 1200 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  #PF 1 
...................................................................................................... 
* E.G. Elev (ft) * 1144.80 * Element s 

* Left OB * channel * Right 08 * 
0.049 * * Vel Head (ft) * 0.24 * w t .  n-val. 

* W.S. Elev (ft) ' 1144.56 " Reach Len. (ft) * 1128.00 * 1152.00 * 1200.00 
* C r i t  W.S. (ft) " 1143.73 *  low Area (sq ft) * * 561.89 * 

ir 561.89 : * E.G. slope (ft/ft) *0.006684 Area (s ft) 
* 

* 2210.00 * Flow (C?S) 
* * 2210.00 d * Q Tota l  (cfs) * 280.96 * TOP width (ft) * * 280.96 : fi * TO w id th  (ft) * 3.93 * Av8. ,Vel . ( f t /s )  .2 * 3.93 * ve7 Tota l  (ft/s) * 2.57 * Hy r ~ e p t h  (ft) * 2.00 : * Max ch l  opth (ft) 

* 
* 27032.2 * * conv. Tota l  (cfs) * 27032.2 ' conv. (cfs) * 

1152.00 * Wetted Per. (ft) * 281.19 * * Length Wtd. (ft) 
d 

* 1141.99 * Shear ( lb/sq ft b * * 0.83 * * Min ch El (ft) 
* 

* 1.00 * Stream power (1 /ft s) : * 3.28 : " Alpha 
* ~ r c t n  LOSS ft) * 7.25 * cum volume (acre-ft) 8.06 * 27.78 2.38 * 

* 6.59 * * C & E Loss [ft) 

Warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross section. 

This may ind ica te  the need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 352WS2B (665) 
REACH: REACH 1 RS: 1.085 

INPUT 
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3s2wS2BLs65.rep 
oesc r i o t i on :  Ao~ rox ima te l v  200' uDstream o f  Pat terson Road. 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

**h**t,~****t*,,************,,**************,,*9,**** 

sank s t a :  Le f t  R igh t  Lengths: Le f t  channel R i  h t  c o e f f  COntr. Expan. 
9915.6110201.77 1320 1382 1960 .1 .3 

5E!2~,5$2'6~2~,!~i,P!Thh,9J;2%!~~t$,9$*?5I**9,***ii+c9,(i**~,~,,+I9~i)*~~irii***~**t****ii*~~***h9<****t*I**~~******** 

* E.G. Elev (ft) * 1137.55 * Element * Lef t  0s : Channel : ~ i g h t  OB ; 
* v e l  Head (ft) * 0.29 'c W t .  n-Val. 0.049 
* W.S. Elev (ft) * 1137.26 " Reach Len. (ft) * 1382.00 * 1382.00 * 1382.00 : 
* c r i t  W.S. (ft) * 1136.07 " Flow Area (sq ft) i * 542.04 
* E.G. s lope (ft/ft) *0.005953 * Area (s ft) 

& * 542.04 Y 

* 2330.00 * Flow (CgS) * * 2330.00 ' * Q T o t a l  (cfs) * 217.47 * TOP w id th  (ft) * * 217.47 * * TO Width ft) 
A 

v e l  ( f t / s  * 4.30 " * ve? To ta l  [ f t / s )  * 4.30 
* 

* 3.78 : fi;!~. ~ e p t h  (ft] *i tr * 2.49 * * Max c h l  ~ p t h  (ft) 
* 

* 30197.6 * Conv. (cfs) * 30197.6 ' * conv. To ta l  (cfs) 
* 

* 1382.00 * Wetted Per. (ft) tr " 217.68 " * Length Wtd. (ft) 
* 

* 1133.48 * shear ( lb/sq ft) * * 0.93 " * Min ch ~l (ft) 
" 

1.00 * stream power ( l b / f t  s) 5 * 3.98 * * Alpha 
* 

* F r c t n  LOSS ft) * 5.94 * cum volume (acre-ft) 8.06 : 13.18 2 2.38 : 
* c & E LOSS jft) * 0.05 * cum SA (acres) ******)* *,, ******** **,, * 9,,, * ;* ,<,<,, *********,<***,t*,<****?,** ,<,< ***,,***************,,,<,,*,<****?<***9<*Y~* 

warning: The energy l oss  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

Th is  may i nd i ca te  t he  need fo r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 3521528 (565) 
REACH: REACH 2 RS: 0.823 

INPUT 
Descr ip t ion :  Approximately 1150' downstream of Patterson Road. 
s t a t i o n  E levat ion  Data num= 55 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
.................................................................................. 

9492.39 1132.27 9498.7 1132.25 9536.28 1132.15 9537.68 1132.14 9605.73 1132.02 
9609.72 1132.02 9675.18 1130.69 9681.76 1130.55 9713.77 1130.48 9744.63 1130.42 
9753.8 1130.4 9814.08 1130.25 9824.44 1129.9 9828.19 1129.76 9833.59 1129.53 
9851.45 1128.75 9876.02 1127.77 9880.36 1127.51 9891.87 1128.06 9905.16 1128.61 
9913.37 1128.92 9952.99 1129.97 9966.4 1129.64 9971.76 1129.48 9994.08 1128.78 
9999.24 1128.62 10000 1128.6310001.96 1128.6410019.85 1128.8610043.83 1129.48 
10056.02 1129.7310062.02 1129.8410067.26 1129.9210070.51 1129.95 10097.7 1130.37 
10129.09 1130.5210139.98 1130.5710162.43 1130.68 10177.4 1130.7510184.66 1130.78 
10214.82 1130.9110240.23 1131.0110252.24 1131.0410277.03 1131.1210289.67 1131.16 
10295.79 1131.1710327.09 1131.2210351.36 1131.2810364.51 1131.2810391.62 1131.32 
10401.93 1131.3410406.93 1131.3510439.35 1131.38 10462.5 1131.4310476.78 1131.45 

Manning's n Values num= 3 
Sta  n v a l  s t a  n va l  Sta n Val 

................................................... 

9492.39 ,044 9952.99 .049 10097.7 .044 

sank s ta :  Le f t  R igh t  Lengths: Lef t  Channel R i  h t  c o e f f  con t r .  Expan. 
9952.99 10097.7 1000 1020 1820 .1 .3 

2E!::*2~~~:2!~~2i ,9! i*~,9J;:~~~:*$,9~*~*** , , *~,~*****************?,*****~** , f****~~**~~** , , **~~**** ,<***~~**~~ 
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3~2ws2s~s65. rep ,< 

* E.G. Elev (ft) * 1131.55 * Element Left  06 : channel ; Right 06 " 
v e l  Head (ft) * 0.10 " w t .  n-val .  * 0.044 0.049 0.044 2 

* 1131.45 Reach Len. (ft) * 1000.00 * 1020.00 * 1020.00 
* c r i t  W.S. (ft) t *  low ~ r e a  (sq ft) * 508.18 * 289.08 * 150.25 * 
* ~ . ~ . s l o p e ( f t / f t )  "0.003237 ' ~ r e a ( s  ft) * 508.18 * 289.08 * 150.25 " 
* Q Tota l  (cfs) * 2290.00 * Flow (C?S) 1342.63 * 791.02 * 156.35 * 
* TO w ld th  (ft) * 836.76 * TOP width (ft) * 315.07 * 144.71 * 376.98 * 
* Ve7 Tota l  (ft /s) * 2.42 v e l  . (ft/s) * 2.64 * 2.74 * 1.04 * 
* Max chi ~ p t h  (ft) * 3.94 : $3;. ~ e p t h  (ft) * 1.61 * 2.00 * 0.40 : 
* conv. ~ o t a l  (cfs) * 40247.6 " conv. (cfs) * 23597.3 * 13902.4 1 2747.9 
* Length Wtd. (ft) * 1010.93 * wetted Per. (ft) * 315.18 ' 144.75 376.98 * 
*  in ch ~l (ft) * 1128.62 * shear ( lb/sq ft) * 0.33 " 0.40 * 0.08 * 
* ~ l p h a  * 1.16 * Stream Power ( l b / f t  s) : 0.86 : 1.10 * 0.08 : 
* ~ r c t n  LOSS (ft) * 5.61 * cum volume (acre-ft) 36.56 17.45 * 11.75 
* c & E LOSS (ft) * 0.02 * cum SA (acres) * 25.87 * 8.27 * 15.21 * 
******,<**Y********************IY**********,'**************~f*%~****************************~,******* 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the need f o r  add i t iona l  cross sections. 

Warning: The energy loss  was greater than 1.0 ft (0.3 m). between the current and prevlous cross sect ion.  

This may ind ica te  the need f o r  add i t i ona l  cross sections. 

CROSS SECTION 

RIVER: 3S2WS2B (865) 
REACH: REACH 2 RS: 0.630 

INPUT 

Manning's n Values num= 3 
s t a  n Val s t a  n Val s t a  n v a l  

********h**** i * *h**** f f * ** f ) f * **** f * * t * **~*****%~* 

9123.1 ,044 9941.29 .04910103.65 .044 

sank s ta :  Left Right Lengths: Left  Channel R i  h t  coeff Contr. Expan. 
9941.2910103.65 1045 1042 1840 .1 .3 

Inef fec t ive  Flow num= 1 
s t a  L Sta R Elev Permanent 
9123.1 9775 1127 F 

CROSS ~t*f**t*~t.*****h*~**+**.*. t***Y**~~*~*(r~~~~****e9**~*~********++*************%**************~,**** SECTION OUTPUT Pro f i l e  #PF 1 

* E.G. Elev (ft) * 1125.92 * ~ l e m e n t  * Left  0s : Channel * Right OB : 
* v e l  Head (ft) * 0.27 * w t .  n -va l .  * 0.044 0.049 * 0.044 
* W.S. Elev (ft) * 1125.64 * Reach  en. (ft) * 1045.00 * 1042.00 * 1040.00 * 
* c r i t  W.S. (ft) * 1125.50 '  low ~ r e a  (sq ft) * 183.83 ^ 272.82 " 140.25 * 

*0.011789 * Area (s ft) * 886.18 ) 272.82 * 140.25 * * E.G. s lope C f t l f t )  
* 2260.00 * (Js) * Q Tota l  (cfs) * 720.62 * 1269.41 * 269.97 * 

2 TO Width (ft) * 1225.22 * TOP width (ft) * 694.16 * 162.36 368.70 * 
* ve7 Tota l  (ft /s) v e l .  ( f t /s * 3.92 * 44.5 1.92 ' ::E : %%. ~ e p t h  (ftj * 1.11 * 1.68 * 0.38 * 
* * Max conv. Ch' ~ o t a l  Opth (cfs) (ft) * 20815.0 * conv. (cfs) * 6637.1 * 11691.5 " 2486.5 " 
* Length Wtd. (ft) * 1042.53 * wetted Per. (ft) * 166.29 : 162.40 " 368.70 * 
* Min ch ~1 (ft) * 1123.07 * shear ( lb/sq ft) * 0.81 1.24 * 0.28 * 
" Alpha * 1.22 * Stream Power ( l b / f t  s) * 3.19 5.75 * 0.54 
* F rc tn  LOSS (ft) 
* c & E LOSS (ft) * cum SA (acres) 4.68 '" 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
page 13 



3S2Ws28-B65,rep 
0.7 o r  g rea ter  than 1.4. This may i n d i c a t e  t he  need fo r  add i t i ona l  cross sect ions.  

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sect ion.  

Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sect ions.  
Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  l oca t i on .  The c r i t i c a l  depth w i t h  t he  lowest, 
v a l i d ,  water 

sur face was used. 

CROSS SECTION 

RIVER: 352WS2B (865) 
REACH: REACH 2 RS: 0.432 

INPUT 
nocrrin+innr 

Manning's n Values num= 3 
s t a  n Val s t a  n va l  Sta n V a 1  

***********<<,,*****l,,**.?<*******,,*************<<*** 

9171.41 ,044 9884.42 .04910137.17 ,044 

sank s ta :  Lef t  R igh t  Coef f  Contr. EXpan 
9884.4210137.17 .1 .3 

f~f::.::f$::!.:!~:::*,:::E!:~E:*;,,..***,~,~,,****~ * * . h * , , h , z * + , * i : , t * * t - ~ ~ * * ~ ~ ~ / i * i i i r * * * l i t * - * * X l i * ~ i * * * * * *  

* E . G .  Elev (ft) * 1120.62 * Element * Le f t  0s : channel : Ri h t  08 : 
* v e l  Head (ft) * 0.07 W t .  n-Val. * 0.044 0.049 8.044 
* W.S. E lev (ft) * 1120.55 " Reach Len. (ft) * 618.00 * 618.00 * 618.00 * 
* C r i t  W.S. (ft) +  low nrea (sq ft) * 464.04 * 323.62 * 308.14 * 
* ~ . ~ . s l o p e ( f t / f t )  *0.002745 * A r e a ( s  ft) is 464.04 * 323.62 * 308.14 * 
* Q To ta l  ( c ~ s )  * 2230.00 " Flow (C?S) * 784.42 * 648.00 * 797.58 * 
* TO w id th  (ft) * 899.66 * TOP w id th  (ft) * 496.96 * 228.69 * 174.00 * 
* Ve? To ta l  ( f t /s)  * 2.04 * ~ v g .  v e l .  ( f t /s)  * 1.69 ; 2.00 " 2.59 " 
* Max Chl ~ p t h  (ft) 2 2.91 * Hydr. ~ e p t h  (ft) * 0.93 1.42 " 1.77 " 
* conv. To ta l  (cfs) * 42561.2 * conv. (cfs) * 14971.2 * 12367.5 * 15222.5 " 
* Length wtd. (ft) * 618.00 * wetted per. (ft) * 496.97 * 228.75 " 174.17 * 
*  in Ch E l  (ft) * 1117.65 * Shear ( lb/sq ft b + 0.16 * 0.24 * 0.30 '' 
* ~ l p h a  * 1.10 * s t r e a m p o w e r ( l / f t s ) :  0.27 * 0.49 * 0.78 * 
* F rc tn  LOSS ft) * 3.60 * cum volume (acre-ft) 4.36 ; 3.74 * 2.99 : 

c & E LOSS fft) * 0.04 * Cum sA (acres) 
.................................................................................................... 

Warning: Div ided f low computed f o r  t h i s  cross-section. 
Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and previous cross sec t ion  

Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 3S2WS2B (B65) 
REACH: REACH 3 RS: 0.315 

INPUT 
oesc r i p t i on :  
S ta t i on  E levat ion  Data num= 45 

Elev s t a  Elev Sta Elev s t a  Elev Sta Elev *****:E;"**********.****<<,,**************l,f,<*,c*********************+,?<%***,~******** 
9342.45 1118.14 9381.93 1118.03 9434.92 1117.82 9437.52 1117.81 9440.27 1117.79 
9493.11 1117.54 9543.05 1117.26 9548.7 1117.23 9554.67 1117.2 9604.29 1116.93 
9651.19 1116.68 9659.88 1116.63 9669.07 1116.58 9715.47 1116.34 9759.33 1116.14 
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Manning's n  Values num= 3 
s t a  n  va l  s t a  n  Val s t a  n  Val 

................................................. 

9342.45 .0449937.83 .04910051.3 ,044 

Warning: The energy equation could not be balanced w i t h i n  the spec i f ied number of i t e r a t i o n s .  The 
program used c r i t i c a l  depth for  the water surface and continued on w i t h  the $alculat ions.  

Warning: The conveyance r a t i o  (upstream conveyance d lv lded by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may ind ica te  the  need f o r  add i t i ona l  cross sections. 

Warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross sect ion 

 hi? may ind ica te  the need for  add i t iona l  cross sections. 
Warning: During the standard step i t e r a t i o n s ,  when the assumed wafer surface was,set equal t o  c r i t i c a l  

depth, the calculated water surface came back below c r i t i c a l  depth. Thls ind icates t h a t  the re  
i c , 

not a  v a l i d  s u b c r i t i c a l  answer. s he program defaulted t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: 352WS26 (865) 
REACH: REACH 3 RS: 0.093 

Manning's n  values num= 3 
s t a  n  Val s t a  n  v a l  s t a  n  Val 

*f********l*s*t*******(i(i******-*-**********,c****** 

9205.15 ,044 9944.78 .04910061.35 ,044 

sank sta:  L e f t  Right Lengths: L e f t  channel Right c o e f f  Contr. Expan. 
9944.7810061.35 1040 966 950 .1 . 3  

Page 15 



3~2ws2s-s65.rep 
I ne f f ec t i ve  Flow num= 1 

s t a  L s t a  R Elev Permanent 
1026510628.25 1113 F 

CROSS SECTION OUTPUT P r 0 f i  1 e #PF 1 
......................................................................................................... 

* E.G. Elev (ft) * 1111.80 * Element * Le f t  0s : Channel : Ri h t  0s * 
* v e l  Head (ft) * 0.06 * w t . n - v a l .  * 0.044 0.049 8 . 0 4 4 ~  
* w.s. Elev (ft) * 1111.74 * Reach Len. (ft) * 1040.00 * 966.00 * 950.00 " 
* c r i t  W.S. (ft) * 1110.70 *  low Area (sq ft) * 736.06 * 355.19 * 112.56 ' 
: ~ . ~ . s l o p e ( f t / f t )  "0.001584 * ~ r e a ( s  ft) * 736.06 * 355.19 ' 217.06 ' 

Q T o t a l  ( c f ~ )  ' 2180.00 * Flow (CTS) ' 1149.03 * 900.47 ' 130.50 * 
* TO w id th  (ft) * 1074.72 * TOP w id th  (ft) * 588.14 : 116.57 ' 370.01 : 
* Ve? To ta l  ( f t /s)  * 1.81 Vel. ( f t / s  * 1.56 3 2.54 * 1.16 
* Max c h l  Dpth (ft * 4.36 : i;8~. ~ e p t h  (ft * 1.25 * 3.05 ' 0.80 " 
* conv. To ta l  (cfs * 54767.9 * conv. (cfs) * 28867.0 * 22622.4 * 3278.4 : 
* Length Wtd. (ft) * 988.75 * wetted Per. (ft * 588.16 * 116.70 * 140.54 
* Min ch E l  (ft) * llO7.38 * shear ( lb/sq fti * 0.12 * 0.30 * 0.08 * 
* Alpha * 1.23 * Stream Power (1 /ft s) : 0.19 : 0.76 " 0.09 * 
* F rc tn  LOSS (ft 3 * 2.78 * cum volume (acre-ft) * 10.72 8.58 : 4.45 " 
* c & E Loss (ft * 0.01 * Cum SA (acres) 3.64 8.37 * 
*****,,*****h*,t******t*****************tt** **:* * ,,,< ******************$:;<22<:?f****q<***,,****<,******9<** 

Warning: Div ided f l ow  computed f o r  t h i s  cross-sect ion.  
Warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l ess  than 

0.7 o r  greater  than 1.4. This  may i n d i c a t e  t he  need f o r  add i t i ona l  cross secfions. 
Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m).  between the  cu r ren t  and prevlous cross sec t ion .  

This may i n d i c a t e  t he  need f o r  add i t i ona l  cross sect ions.  
Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  l oca t i on .  The c r i t i c a l  depth w i t h  t he  lowest ,  
v a l i d ,  water 

sur face was used. 

CROSS SECTION 

RIVER: 352WS2B (665) 
REACH: REACH 3 Rs: 0.000 

Manning's n Values num= 3 
s t a  n v a l  Sta n Val s t a  n v a l  

* * + * f * * * * h 9 , * * * * * * * V * * * * * * * * * t * t * ~ , , ~ * * ~ - * *  

9318.3 .044 9852.01 .04910064.15 ,044 

sank s ta :  Le f t  R igh t  Lengths: Le f t  Channel Right  c o e f f  cont r .  Expan. 
9852.0110064.15 490 490 490 .1 .3 

.................................................................................................... 
* E.G. EleV (ft) * 1109.00 * Element * Le f t  os : channel : Ri h t  0s : 
* v e l  Head (ft) * 0.17 * w t . n - V a l .  * 0.044 * 0.049 * 8.044 ,z 

* 1108.83 * Reach Len. (ft) * w.s. Elev ft) 
* c r i t  w.s. tft) 

* 
* 1108.52 *   low Area (sq ft) * 161.55 * 418.35 * 191.47 * 

* ~ . ~ . ~ l ~ p e ( f t / f t )  *0.006305 * 161.55 * 418.35 * 191.47 * 
* Q T o t a l  ( c ~ s )  2190.00 f !:?S?) * 290.93 * 1583.63 * 315.44 " 
* TO w id th  ft) * 903.27 * TOP w ld th  (ft) * 293.51 * 212.14 * 397.62 * 
* vey T o t a l  2ft/s) v e l  . (ft /s) * 1.80 * 3.79 * 1.65 * 
* Max c h l  opth (ft) ::!; : $;!I. oepth (ft) * 0.55 * 1.97 : 0.48 : 
* conv. To ta l  (cfs) * 27580.5 * conv. (c fs)  * 3664.0 " 19944.0 3972.6 
* Length wtd. (ft) * wetted per.  (ft * 293.51 " 212.24 * 397.62 * 
* Min ch ~l (ft) : 1105.~6 * shear Ob/sq fti * 0.22 * 0.78 * 0.19 * 
* ~l pha * 1.39 * stream power (1 /ft s) * 0.39 * 2.94 * 0.31 * 
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3SZwS2B-B65.rep % 

* Frctn LOSS (ft) 9c * cum volume (acre-ft) * %. * * 
* C & E LOSS (ft) h * cum SA (acres) A * * 
* + * * * * * * * * * * . * * * * * * * * * * ~ , , * * * * * * * r < f * * * ~ * * * * * * * * * * * * * * * * ~ , ~ * * * * * * * * * ~ * * * * ~ * * * * * * 9 ~ * ~ * * 9 r * * * * * * ~ ~ * * * * *  

CROSS SECTION 

RIVER: 352WS2C (838) Rs: 0,718 
REACH: REACH 1 

INPUT 
Descr ipt ion:  Approximately 300' upstream o f  Patterson ~ o a d .  

Manning's n Values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

.................................................. 

9502.24 ,044 9957.62 ,049 10076.2 ,044 

sank s ta :  Lef t  Right ~eng ths :  Lef t  channel R i  h t  Coeff cont r .  Expan. 
9957.62 10076.2 1310 1327 1980 .1 .3 

:$:~:,::::$~Y,::T:::**,P::~j,:h::5U: i*i*+***w9**,<*****e****e% ***<<*******+*************%+****%***** 
* E.G. Elev (ft) * 1135.54 * Element *   eft 08 * Channel ~ i g h t  08 * 

* 0.06 * W t . n - V a l .  d * 0.049 * A 

* Vel Head (ft) 
* W.S. Elev (ft) * 1135.49 * Reach Len. (ft) * 1310.00 ' 1327.00 * 1280.00 * 

* 1133.90 * F ~ O W  Area ( ~ 9  ft) * 146.89 * * c r i t  w.s. (ft) 
* E.G. slope (ft/ft) *0.001777 * area (s ft) * 146.89 * A 

* 280.00 * * 280.00 * Flow (C?S) * Q Tota l  (cfs) * 80.25 * TOP width (ft) * ' 80.25 : TO width (ft) 
* 

ve l  . (f t /s)  * ,, 1.91 * vei; Total  (ft /s) r ::% : $i,. Depth (ft) 

* 
1.83 : * Max c h l  opth (ft) 

* 
* 6642.9 " conv. (cfs) )i " 6642.9 * conv. Total  (cfs) 

* 
* 1327.00 * wetted Per. (ft) * 80.65 * * Length wtd. (ft) 

* 
* 1131.71 ' shear (lb/sq ft) 'r * 0.20 * * Min ch ~l (ft) 

* 
* 1.00 * stream Power ( l b / f t  s) : * 0.39 ; f' Alpha 

* 
* Frc tn  Loss (ft) * 7.72 * cum Volume (acre-f t )  6.75 * 18.04 6.11 * 
* c & E LOSS (ft) * 0.03 * cum SA (acres) 2.99 * 6.30 * 2.77 * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This may ind ica te  the need f o r  add i t iona l  cross sections. 

Warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the current and prevlous cross sect ion.  

This may i n d i c a t e  the need f o r  add i t iona l  cross sect ions.  

CROSS SECTION 

RIVER: 3S2WS2C (838) RS: 0,467 
REACH: REACH 1 

INPUT 
Descr ipt ion:  Approximately 1000' downstream of Patterson Road. 
s t a t i o n  Elevat ion Data num= 34 

s t a  EleV s t a  EleV s t a  Elev s t a  Elev s t a  Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9745.12 1130.11 9789.66 1129.26 9842.25 1128.23 9844.66 1128.22 9846.7 1128.22 
9899.66 1128.09 9927.52 1127.26 9937.87 1127.12 9943.76 1127.05 9975.74 1126.68 
9980.84 1126.62 9986.4 1126.55 9989.51 1126.5 9992.84 1126.45 9996.31 1126.39 
10000 1126.3110004.06 1126.19 10032.8 1127.1210039.96 1127.36 10044.1 1127.5 

10046.75 1127.610057.99 1128.05 10062.7 1128.06 10096.9 1128.1510116.02 1128.17 
10135.8 1128.2210169.35 1128.2810174.71 1128.2910189.16 1128.310213.61 1128.72 
10222.67 1128.9310252.52 1129.46 10276 1130.0110291.42 1130.31 

a Manning's n Values num= 3 
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352~~28-865.rep 
s t a  n Val s t a  n Val s t a  n Val 

* t 9 < * * * * t * * * * t l * * * t * * * * * * * ~ , * * * * t t * * * * * ? < * * * *  

9745.12 .044 9899.66 .04910057.99 ,044 

Bank Sta: Lef t  R igh t  Lengths: L e f t  channel ~ i g h t  c o e f f  Contr. Expan 
9899.6610057.99 950 951 930 .1 .3 

Warning: The energy equation cou ld  no t  be balanced w i t h i n  the spec i f ied  number o f  i t e r a t i o n s .    he 
program used c r i t i c a l  depth fo r  t h e  water surface and continued on w i t h  t he  ~ a l c u l a t i o n s .  

warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) l s , l e s s  than 
0.7 o r  g rea ter  than 1.4. This  may i n d i c a t e  t h e  need fo r  additional cross secflons. 

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cur ren t  and prevlous cross sect ion.  

Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sect ions.  
Warning: During t h e  standard s tep  i t e r a t i o n s ,  when the  assumed water sur face was se t  equal t o  c r i t i c a l  

depth, t h e  ca lcu la ted  water surface came back below c r i t i c a l  depth. Th is  indicates t h a t  t he re  
i s  

no t  a v a l i d  s u b c r i t i c a l  answer. The program defaulted t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: 3S2WS2C (838) 
REACH: REACH 1 RS: 0.287 

Manning's n Values num= 3 
Sta n Val s t a  n Val s t a  n Val 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9543.93 .044 9902.02 .04910073.48 ,044 

sank s t a :  Le f t  R igh t  Coef f  Contr. Expan. 
9902.0210073.48 .I .3 

:$:::*~~:~:~~*::$::$**$::E~:*$!~*~*****************,****,C**********************,~***~~**,,******** 
* E.G. Elev (ft) * 1123.48 * Element *  eft 0s * channel * R i  h t  06 : 
* v e l  Head (ft) * 0.01 * W t .  n-Val. * 0,044 ' 0,049 ' 8.044 
* W.S. Elev ft * 1123.48 * Reach Len. (ft) " 1515.00 " 1515.00 * 1515.00 * 
* c r i t  W.S. tftj * * F ~ O W  Area (sq ft) * 145.76 * 361.43 " 147.07 : 
~ . ~ . s l o p e ( f t / f t )  *0.000291 * 145.76 * 361.43 * 147.07 
* Q T o t a l  ( c ~ s )  * 420.00 : :;% 2:4S?) * 55.04 * 306.98 " 57.99 " 
! TOP Width (ft) * 705.28 * TOP w id th  (ft) i c  274.37 171.46 * 259.45 * 
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3S2WS2B-865.rep * 
* v e l  ~ o t a l  (f t /s) 0.64 v e l .  (ft/s) 0.38 * 0.85 * 0.39 * 

* 3.64 : ;;IF. Depth (ft) * 0.53 * 2.11 * 0.57 * 
* 24639.6 * Conv. (cfs) * 3228.9 * 18009.0 * 3401.7 * 

* Length Wtd. (ft) * 1515.00 ' z  wetted per. (ft) * 274.38 " 171.60 * 259.45 * 
Min ch  ~l (ft) * 1119.84 * shear ( lb/sq ft b * 0.01 * 0.04 * 0.01 * 

* ~ l p h a  * 1.38 " Stream Power (1 /ft s) : 0.00 ;: 0.03 * 0.00 * * ~ r c t n  LOSS (ft) * 6.46 * cum volume (acre- f t )  5.16 * 9.81 * 4.54 * * * c & E LOSS (ft) h*+LltYI*brflt*fY****t?******+t*****U*t*%*fIr****%***v;*****9:*+************************************** 0.04 * cum SA (acres) 
* 

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

Th is  may i n d i c a t e  t h e  need f o r  a d d i t i o n a l  cross sec t ions .  

,'*****.*,<*** *.***tY******************,'************<8~<****+<********<<**,?******,?**<<** 

SUMMARY OF MANNING'S N VALUES 

River :  3s2wsl (654) 
**t**** ********,<*i**U*h***lf*h**,<*********It*******+?************9<**<<** 

Reach * n l  * n2 * n3 * :*,c*,*,,******,~*,:,**~%:~~:~~I*<,***,:*tt~****,~,c****~,~*****~~?***** 
"REACH 1 * 1.702 * ,044' .049* ,044' 
'<REACH 1 * 1.453 * ,044' ,049" .044* 
"REACH 1 * 1.132 2 ,044' ,049" ,044' 
"REACH 1 * 0.950 * .044* .049* .044* 
*REACH 1 * 0.724 ,044" ,049" .044* 
*REACH 1 * 0.468 t ,044" .049* .044* 
*REACH 1 * 0.224 t ,044" .049* ,044' 
*******************1htt****** , , ********** ,c******* ,<*<******************  

~ i v e r :  3S2WS28 (865) 
y * * * * * l , , h * * * * . * * * t i ~ < ~ , I * * * ~ ~ , < * * * * ~ * * t * * * * ~ ~ * * * * * ~ * * * * * * * * * 9 ~ * * ~  

* Reach * R i v e r s t a .  n l  * n2 * n3 * 
*******.***i*tC***.*,,****t*******~~**i**~***~~******~*~~***~****** 

*REACH 1 " 2.297 * ,044" .049* .044" 
"REACH 1 " 2.042 ,044' ,049' .044" 
*REACH 1 * 1.785 .044* ,049" ,044" 

* 1.530 .044* .049* .044* iE%% i * 1.303 * * .044* ,049" .044* * 1.085 .044* ,049" .044" 
"REACH 2 " 0.823 c ,044" .049* .044* 
"REACH 2 * 0.630 * .044* .049* ,044" 
'REACH 2 * 0.432 + ,044) .049* .044* 
"REACH 3 " 0.315 * .044* .049* .044* 
$:REACH 3 " 0.093 * .044* ,049' .044* 
'REACH 3 * 0.000 .044* .049* 

A .044" 
**i*?~******t**t~*Z*,<***~~*****~,<*****t**,~**,~+r,<*~~**,<,~~r*****~~***~*** 

River:3SzwszC (838) 
*,<****************3*****I*I*I*,** *** * * * * i t * * * * * * * * ,? ,?* * * * * * * * * * * *9c** *~c*  

Reach * R i v e r s t a .  * n l  " * n3 * 
*REACH 1 * 0.718 ,044" ,049" .044* 
"REACH 1 * 0.467 * .044* .049* ,044' 
"REACH 1 " 0.287 ,044" ,049" .044* 
I**C******************ttt*************,,****,c****~**9c**~~******~?** 

***,<iif f , < * * * * * * * * * * * * * * * *%* * * * * * * * * * * *?<* *+ r * * * * * * *?c%.  

SUMMARY OF REACH LENGTHS 

River:  3S2wsl (854) 
.............................................................. 

* Reach * R iver  Sta. * Le f t  * channel * R igh t  * 
C** l tU~b** * l * * * * * * *~* *d* * * * * * * * *" i r ' r * * t * * * * *~* * * * * * * * * * * * *~* * * * *  

"REACH 1 * 1.702 Y 1300* 1312" 1300" 
:REACH 1 * 1.453 * 1625' 1699" 1625* 
'REACH 1 * 1.132 925" 956" 925" 
*REACH 1 * 0.950 Y 1150' 1196* 1150t 
"REACH 1 * 0.724 u 1300% 1352* 1300' 
*REACH 1 * 0.468 * 1225* 1288* 1225* 

* 0.224 *REACH 1 2 * * 
* * * * f l * , , * * * * * * * * * * i * * * * * * * i l , 1 * 1 * 1 * * * t ~ * * * * * ~ * * ~ ' * * * * * * * * * * * * ~ ~ 9 ~ *  

I 
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3 ~ 2 ~ ~ 2 8 - 8 6 5 . r e p  
*REACH 1 ' 2.297 1320" 1348" 1325' 
'REACH 1 * 2.042 " 1310" 1360" 1275' 
"REACH 1 * 1.785 * 1315" 1345" 1355* 
*REACH 1 * 1.530 * 1190" 1199* 1155* 
*REACH 1 * 1.303 * 1128" 1152" 1200" 
"REACH 1 * 1.085 * 1320" 138218 1360Y 
*REACH 2 " 0.823 * 1000' 1020" lO2OV 
*REACH 2 * 0.630 * 1045: 1042: 1040; 
"REACH 2 * 0.432 * 
*REACH 3 * 0.315 * 1170" 1186' 1160' 
'REACH 3 * 0.093 * 1040" 966* 950' 
"REACH 3 * 0.000 * 490" 490' 490' 
*************t***t*********, .(*U**(. ,**hhh*************~*******~~*** 

River:  3S2ws2C (838) 
*****h~t*,,***t********~~**,,****,:I~,<*****11,~,~~,:,:***~***~fc*****f:*~~~~*~~~~ 

+ River  s ta .  * Le f t  * channel * Reach 

"REACH 1 * 0.718 ' 1310* 1327" 1280" 
'REACH 1 * 0.467 t 950" 951: 930" 

* 0.287 'REACH 1 * * 
*~ , * * * * * * * * * * , ~ * * ,~ * * * t * * * * * t? * f * * * , , * * * * * * , , * *~ , * * , ~9 t * * * * * * * *~< * * f~ f t * * * * * * * *~~  

*******h**fl*, ,*****?,, ,*************~~**,<********9,*, ,*****,<,,* ,t*****~************~~*** 

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
River:  3S2WS1 (854) 

*****,'**** f,, **^****+<i<ii* ,c,< * * * , ~ , ~ , i * V , , * * n * + < * * * * * * * * * * * * *  

* Reach * River  s ta .  * con t r .  * ~ x p a n .  " 
tY,,**~YI*****V,,*ht*,,***i,*,~**~~**/i,<,i***I~,,***~*****~~*~~*~~* .. .. . . 
*REACH 1 " 1.702 * .3' 
'REACH 1 * 1.453 * 
"REACH 1 * 1.132 * 
*REACH 1 * 0.950 * 

REACH 1 * 0.724 * 
%EACH 1 0.468 * 
"REACH 1 * 0.224 * 
~ 1 * ~ , , * * * , , * * h * * * * t l * f , 1 * , i # c * t I I I I * ~ < *  

River:  352WS28 (865) 

, , * * * * * * * * * * * * * * , , t * * * * , , , ~ * W * * * , ~ * * * * * * * t h * * * * * * * ~ < ~ * * ~ t * * *  

* Reach * River  s ta .  ' con t r .  " Expan. * 
*I*,,***t**,,t,,**i***,1*~'h*,,~,~******I:I,ii**,'******,c**,<?<~~~~**~~ 

*REACH 1 " 2.297 " .1* . 3 '  
'(REACH 1 * 2.042 * .I* . 3', 
*REACH 1 * 1.785 " .I" . 3 '  
*REACH 1 " 1.530 * .I" . 3" 

"REACH 1 " 1.303 " .l* 1* .3* 
"REACH 1 * 1.085 * .3' 
"REACH 2 " 0.823 " .1" .3' 
"REACH 2 ,, 0.630 * .I" .3* 
*REACH 2 * 0.432 * . 1" .3* 
'REACH 3 * 0.315 * .1* .3* 
"REACH 3 0.093 * . l* .3* 

* 0.000 " . S" .3* :~~$$~*!*******t*,<***,I** **,, ............................. 

River :  3 5 2 ~ ~ 2 ~  (838) 

.................................................... 

*  each * River  s ta .  ' con t r .  * ~xpan .  * 
......................................................... 

*REACH 1 * 0.718 * . l* .3* 
*REACH 1 " 0.467 * .1* .3* 
'REACH 1 * 0.287 * .1* .3* 
............................................................... 
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MODEL: 4SlES21 (E45) 
REACH: 4SlES21 (E45) 



HEC-RAS vers ion 3.1 November 2002 
u.s. Army core o f  Engineers 

Hydrologic Engineering Center 
609 second Street ,  s u i t e  D 

Davis, C a l i f o r n i a  95616-4687 
(916) 756-1104 

X x m  XXXX rn XX XXXX 
X X X  X  X X  X  X X  X  
X  X X  " y y  X  X X  
x)o(xxrn m XXXX 
Y X  X  X  

PRDIECT DATA 
Pro jec t  T i t l e :  4SlES21 (E45) 
~ r o l e c t  F i l e  : 4SlWSZLE45. r j  
Run Date and Time: 1/12/200! 4:44:29 PM 

Pro jec t  i n  Engl ish u n i t s  

p r o j e c t  Descr ipt ion:  
waterman wash FDs 
Prepared by: 
Engineering and Environmental consul tants,  
Inc .  
3003 cenfral  Avenue, s u i t e  600 
phoemx, ~ r i z o n a  85012 
Phone: 
602-248-7702 FAX: 602-248-7851 
For: 
~ l o o d  con t ro l  D i s t r i c t  of Maricopa 
county 
waterman wash - con t rac t  # 2OO2C024 
~opograph ic  ~ a p p i n g  source: 

l o '  contour In te rvay  
Discharge in format ion 
obtained from hydrology repo r t  
study L im i t s :  
waterman wash 
F ina l  Model Run 
Date: ~ u l y  2004 
Model : 4SlES21 (E45) 

PLAN DATA 

Plan T i t l e :  4slES21 (E45) 
Plan F i l e  : q:\303002 Waterman Wash\HEC-RAS\Completed Models\Printable version\4SlES21 
(E45)\4SlWSZLE45 . p o l  

Geometry T i t l e :  451ES.21 (E45) 
Geometry F i l e  : q:\303002 Waterman Wash\HEC-RAS\Completed ~ o d e l s \ p r i n t a b l e  version\4S1Es21 

(E45)\451WSZLE45.g01 

Flow T i t l e  : 4SlES21 (E45) 
F ~ O W  F i l e  : q:\303002 Waterman wash\HEC-RAS\Completed Models\Printable version\4SlES21 

(E45)\45lWS2LE45.f01 

Plan Summary rnformation: 
Number of: Cross Sections = 3 M u l i t p l e  openings = 0 

cu l ve r t s  = 0 ~ n l i n e  s t ruc tures  = 0 
Bridges = 0 Latera l  s t ruc tures  = 0 

comoutational In format ion 
' water surface ca l cu la t i on  to lerance = 0.01 
c r i t i c a l  de t h  ca lcu la ton to lerance = 0.01 
Maximum n u d e r  

-~ ~~~-~ 

,f i n t e r a t i o n s  = ZO, 
Maximum difference Tolerance - - "., 
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4SlW52LE45. r e p  
Flow t o l e r a n c e  f a c t o r  = 0.001 

comwutat ion owt ions 

Encroachment Data 
Equal Conveyance = True 
 eft o f f s e t  - - 0 
R i g h t  O f f s e t  = 0 

R i v e r  = 451Es21 ( ~ 4 5 )    each = REACH 1 
RS P r o f i l e  Method Va lue1  Value2 
0.657 PF 2 1 9940 10160 
0.382 PF 2 1 9870 10250 
0.000 P F 2  1 9830 10100 

FLOW DATA 

Flow T i t l e :  4SlES21 (E45) 
Flow F i l e  : q:\303002 Waterman Wash\HEC-Ws\Completed Mode ls \Pr in tab le  Version\4slEs21 
(E45)\451WSZLE45.f01 

Flow Data  (c fs)  
t***i***,~**~,*********",**~<~,I*I~iiht*******,<*****~<~,,,**~~*********~* 

" R i v e r  Reach RS * PF 1 ', 
* 451ES21 (E45) REACH 1 0.657 * 1370 " 
* 4SlES21 (E45) REACH 1 0.382 * 1370 * 
* 4SlES21 (E45) REACH 1 0.000 * 1370 " 
* h t * * t * * * * * * * , , * * * t * t r ( r ( * t I I , 1 I * * I * * ~ < 9 ~ * ~ * * * * * * , ~ * * , ~ * * * ~ < ~ , * * , ~ * * * 9 ~ * * * ~ ~ 9 ~  

Boundary c o n d i t i o n s  
It*h****t**l~********t-***~'*,,**~~**,',,hh*****,<**9~~***,<***~<~~****9~***~~9r****~********~~*******~*,~*******~r*~c~~9~ 

* R i v e r   each upstream   own stream '< Y** * * * ,~ . * * * * * * * * * l * * *YY** * *~*~* * * * ,P : : : f : :?<: * * *  **** ***;****,,****,c,<?:*,t*****,,9c*<,,,***,****,,*,<********9<*******9<9< 

* 4SlES21 (E45) REACH 1 PF 1 t Normal s = 0.003 Normal s = 0.003 * 
***.*~t*t*Vt*lt*f***~,,****,<*I9;*~~<******l*,,**,,,,**,'**********,,,,,<~*****~?~*~~**,,****,r9<*,?*****~?***9<*****9~***** 

tt*l*,~*,,**,,,<,<*+*t********~**********~****************~~,~*,,*,,,<********~~********** 

GEOMETRY DATA 

Geometry T i t l e :  4SlEs21 (E45) 
Geometry F i l e  : \303002 Waterman wash\H~C-RAS\Completed Mode ls \Pr in tab le  VerSi0n\4SlES21 
(E45)\4SlWS21-E4?ig01 

CROSS SECTION 

RIVER: 451ES21 (E45) 
REACH: REACH 1 RS: 0.657 

INPUT 
D e s c r i p t i o n :  Extended c ross  s e c t i o n  b y  hand 500' on eas t  s i d e .  
s t a t i o n  Elevation ~ a t a  num= 19  

s t a  E lev  s t a  E lev  s t a  E lev  s t a  E l e v  s t a  E lev  
Y** * * * * l * * * " l * * * * * * * * * * * * r * * * i i i i * * t t l * * * * * * * * * * * * * * * * * * * * * * * , , * * * * * * * * *+ ' * * * * * * * * * * *  

Manning's n va lues  num= 3 
s t a  n Val s t a  n v a l  *****52:***:t~:!*~*h*I************************** 

9843.41 ,041 9945.12 .04110072.72 ,041 

sank s t a :  Le f t  R i g h t  Lengths: L e f t  channel R i g h t  c o e f f  c o n t r .  Expan. 
9945.1210072.72 1700 1749 1700 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
************httt*****,c****,,,,*~***tt*,c******************,<****,,*~~**********************,~********* 

* 1318.19 ic Element *  eft 0s * Channel * Ri h t  0 s  * 
0.15 * w t .  n -va l .  * 0.041 * 0.041 * 8.041 * 
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4s lws2L~45 . rep  
* W.S. Elev (ft) * 1318.04 " neach  en. (ft) * 1700.00 * 1749.00 ^ 1700.00 * 
* c r i t  w.s. (ft) " 1316.35 *  low Area (sq ft) " 15.34 * 377.80 * 143.29 : 
* ~ . ~ . s l o p e ( f t / f t )  *0.001885 * A r e a ( s  ft) 
* a Tota l  (cfs) 

* 15.34 * 377.80 * 143.29 
* 1370.00 * Flow ( ~ 7 s )  14.72 *1223.63  * 131.65 : 

TO wid th  (ft) * 481.02 * TOP width ft) * 32.23 * 127.60 * 321.19 
* VeY Tota l  (ft/s) * 2.55 * Av v e l  . [ f t /s )  * 0.96 : 3.24 * 0.92 * 
$f Max c h l  Dpth (ft) " 5.30 * ~ y % .  ~ e p t h  (ft) 0.48 2.96 * 0.45 * 
' conv. Total  (cfs) * 31551.8 * conv. (cfs) 339.0 * 28180.9 * 3032.0 * 
if Length Wtd. (ft) " 1734.00 * wetted per. (ft) * 32.25 * 127.95 " 321.19 * 
* Min ch El (ft) * 1312.74 * shear ( lb/sq ft i * 0.06 * 0.35 * 0.05 * 
" Alpha * 1.45 * stream power (1 /ft s) : 0.05 : 1.13 * 0.05 " 
* Frc tn  Loss (ft) * 6.89 * cum volume (acre-f t )  1.38  32.09 * 13.70 * 
* c & E Loss (ft) 0.00 * Cum SA (acres) 6.02 * 29.69 * 28.98 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1 . 4 .  This may ind ica te  the need f o r  add i t iona l  cross secfions. 

warning: The energy loss  was greater than 1.0  ft (0.3 m). between the current and prevlous cross sect ion.  

This may i n d i c a t e  the  need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 4SlES21 (E45) 
REACH: REACH 1 RS: 0.382 

Manning's n values num= 3 
s t a  n Val s t a  s t a  n Val ***********fY,f**********~<*i.<~*r2~**,<~************ 

9523.82 ,041  9887.91 .04110127.59 , 041  

Bank sta:  Left Right ~ e n g t h s :  L e f t  Channel Right coe f f  cont r .  Expan. 
9887.9110127.59 2000 2018 2000 .1 .3  

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ft) 
* ve l  Head (ft) 
* w.5. Elev (ft) 
* c r i t  W.S. (ft) 
': E.G. Slope (ft/ft) 
* Q Total  (cfs) 
* TO width (ft) 
* veP Total  (ft /s) 
* Max Chl ~ p t h  (ft) 
* conv. Total (cfs) 
* Length wtd. (ft) 
* Min ch ~l (ft) 
* Alpha 
" Frctn Loss (ft) " C & E LOSS (ft) 
***h*******t****t**** 

* Element 
* w t .  n-val 
* Reach Len. (ft) 
*   low Area (sq ft) 
* Area (s ft) 
* Flow (C?S) 
* TOP wid th  (ft) 

Vel . ( f t / s  : $!F. ~ e p t h  (ftj 
* conv. (cfs) 
* wetted Per. (ft) 
* shear ( lb/sq ft) " Stream Power ( l b / f t  s) 
* cum volume (acre-ft) 
* cum SA (acres) 

I * * U * * * * * * * * * * * * * * * * i * * * * * *  

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7  or  greater than 1 .4 .  This may ind ica te  the need f o r  add i t iona l  cross sections. 

Warning: The energy loss  was greater than 1.0  ft (0.3 m). between the cur rent  and previous cross sect ion.  

This may ind ica te  the need f o r  add i t iona l  cross sections. 
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RIVER: 4SlES21 (E45) 
REACH: REACH 1 RS: 0.000 

INPUT 

~ a n n i n g ' s  n Values num= 3 
s t a  n v a l  s t a  n va l  s t a  n v a l  

*ttt*ttVI**hl***htt**h**<<***119<it%h**1*Y**ht**9r****** 

9126.96 .041 9242.21 .04110180.52 .041 

sank s ta :  Lef t  ~ i g h t  Lengths: Le f t  channel R igh t  coef f  con t r .  Expan. 
9242.2110180.52 1 1 1 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF ****,,I,* t * h * , i * * ~ ~ * ? , * , ~ ~ , ~ * , , ~ ~ * + 1 h t i , * * ( r * ~ : t i i * ~ ~ , ~ ~ * * h t * * t i *  
t , , * * * * * *Y** * , : * * * * * * * * , , * * * * * * * * * * *~~*"h  

* E.G. Elev (ft) * 1300.18 * Element * Le f t  0s * channel : Right  0s : 
* 0.06 * w t .  n-Val. 

& * Vel Head (ft) * 0.041 * * * w.s. Elev (ft) * 1300.12 * Reach  en. (ft) * 703.19 " h 

* c r i t  w.5. (ft) * 1299.51 *  low ~ r e a  (sq ft) * 703.19 
* ~ . ~ . s l o p e ( f t / f t )  '0.003004 * 1370.00 : $ i E i  f%Y) 

* 
* 1370.00 h * 4 To ta l  ( c ~ s )  A * 723.95 * * 

* TO w id th  ft) * 723.95 * TOP w ld th  ft) * 1.95 * 
* vey T o t a l  [ f t / s ~  * 1.95 * Avg. Vel. [ f t / S )  * * 0.97 : 
* Max c h l  ~ p t h  (ft * 1.40 " Hydr. oepth (ft) * * 24995.4 
* conv. To ta l  (cfs j * 24995.4 * conv. (cfs) * * 723.96 * * 

* wetted Per. (ft) Length wtd. (ft) 
" 

* * 0.18 * * Min ch €1 (ft) * 1298.72 " Shear ( lb/sq ft) * 0.35 : 
* Alpha + 1.00 * Stream power ( l b / f t  5) ~r v 
* F rc tn  LOSS ft) cum volume (acre-ft) ,< 
+, C & E Loss Eft) cum SA (acres) * * * 
*** *,<,, ..................... ***,< * **<* ********** ,<,< * * * * , , * * * , , , , * * , , , r * * * , , * + < * * * * < ~ 9 < 9 < * ~ ~ , , , , * * * * * * * * * * * * ~ ~ * * * ~ c ' ~ * ~ ~ ~ r ~ ~  

SUMMARY OF MANNING'S N VALUES 

River:4SlES21 (€45) 
***,,,<*********f***,~*~<***~***U****~~~~***~*~<******~r*****?~~* 

*  each a R i v e r s t a .  * n l  " n2 * n3 * ** f,, * A * *  ***i,r****"*CI*******,,***ii,,****h***,,*******+'*******,,~<?***** 

*REACH 1 * 0.657 u .041* .041h ,041" 
*REACH 1 * 0.382 .041* ,041" .041* 
"REACH 1 * 0 000 * ,041" ,041' .041* 
*,,,<**,,**ll*********li***;******CU*****t***********9~~~*******+<***** 

**,<*,,*****Y********Yyl*******L,,*******9,*,,**,<%************************i,********** 

SUMMARY OF REACH LENGTHS 

River:  4SlES21 (€45) 
**f*************************%****ii**t**********,~*************** 

* Reach * ~ i v e r  s ta .  *  eft * channel " ~ i g h t  * 
....................................................................... 

*REACH 1 * 0.657 * 1700' 1749' 1700' 
"REACH 1 * 0.382 * 2000* 2018" 2000' 
"REACH 1 ', 0.000 * 1" 1" l* 
**,<**,,,<*******,<**f * * * * * * * * * * * < < * * * * * * * * * * * * * * * * * * % * * * * * i < * * * * * * v t * * *  

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
River:  4SlES21 (E45) 
****** ,<*** t * l * ***** ,<**~**** , : , , * *V******* i i * *~******~ ' ****% 

*  each * River  s ta .  * con t r .  + ~ x p a n .  " 
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MODEL: 4SlES23 (F20) 
REACH: 4SlES23 (F20) 



PROIECT DATA 
p r o j e c t  T i t l e :  4slEs23 (F2O) 
~ r o l e c t  F i l e  : 4SlES23-F2O.prj 
Run Date and Time: 1/12/2005 4:45:41 PM 

P r o j e c t  i n  Eng l ish  u n i t s  

P r o j e c t  Descr ip t ion :  
waterman wash FDs 
Prepared by: 
Engineer ing and Environmental consu l tan ts ,  
rnc.  
3003 N. Centra l  Avenue, s u i t e  600 
Phoenix, Ar izona 85012 
Phone: 
602-248-7702 FAX: 602-248-7851 
En .. . 
;:bod c o n t r o l  D i s t r i c t  o f  Maricopa 
county 
Waterman wash - con t rac t  # 2002C024 
Topographic Mapping source: 

Stewart  Geotechnolo y Dec. 2000 
10'  contour  ~ n t e r v a ?  
Discharge informat ion 
ob ta ined from hydrology repo r t  
s tudy L i m i t s :  
waterman Wash 
F i n a l  Model Run 
Date: i u l y  2004 
Model : 4SlES23 (F2O) 

PLAN DATA 

Plan T i t l e :  4slES23 (F2O) 
Plan F i l e  : q:\303002 Waterman wash\~Ec-~~S\Comple ted  Models\Pr intable Version\4s1ES23 
(F20)\4SlES23LF20.p01 

Geometry T i t l e :  451ES23 (F2O) 
Geometry F i l e  : q:\303002 Waterman Wash\HEC-RAs\Completed Models\Pr intable Version\4S1ES23 

(F20)\4SlES23_FZO. go1 

Flow T i t l e  : 4SlES23 (F2O) 
i low F i l e  : q:\303002 waterman W~S~\HEC-ws \comp ie ted  Models\Pr intable version\4slES23 

(F2O)\451ES23-FZO.f01 

Plan summary In fo rmat ion :  
Number o f :  cross sec t ions  = 21  M u l i t p l e  Openings = 0 

c u l v e r t s  = 0 r n l i n e  s t r u c t u r e s  = 0 
Bridges = 0 ~ a t e r a l  s t r u c t u r e s  = 0 

computational I n fo rma t i on  
Water sur face c a l c u l a t i o n  t o l e rance  = 0.01 
c r i t i c a l  de t h  ca l cu la ton  t o l e rance  = 0.01 
Maximum num&er o f  i n t e r a t i o n s  = 20 
Maximum d i f f e r e n c e  to le rance = 0.3 
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4slES23LF20.rep 
 low to le rance f a c t o r  = 0.001 

computation op t ions  
c r i t i c a l  depth computed on l y  where necessary 
Conveyance calculation Method: A t  breaks i n  n values on ly  
~ r i c t i o n  s l o  e ~ e t h o d :  Average conve ance 
computationay   low Regime: s u b c r l t i c a l  F ~ O W  

Encroachment Data 
Equal conveyance = True 
L e f t  o f f s e t  - - 0 
R igh t  o f f s e t  = 0 

River  = 4SlES23 (F2O) 
RS p r o f i l e  
4.645 PF 2 
4.447 PF 2 
4.099 PF 2 
3.890 P F 2  
3.640 PF 2 
3.357 PF 2 
3.086 PF 2 
2.950 PF 2 
2.833 P F 2  
2.611 PF 2 
2.352 P F 2  
2.033 PF 2 
1.752 PF 2 
1.524 PF 2 
1.358 PF 2 
1.132 PF 2 
0.775 PF 2 
0.545 PF 2 
0.417 PF 2 
0.156 PF 2 
0.000 PF 2 

Reach = REACH 1 
Method Val u e l  

1 9995 
1 9987 
1 9988 
1 9986 
1 9850 
1 9986 
1 9914 
1 9941 
1 9981 
1 9913 
1 9917 
1 9907 
1 9907 
1 9920 
1 9945 
1 9947 
1 9901 
1 9901 
1 9883 
1 9953 
1 9885 

***,~~***,,~~l**~**l***h~,I***ttt,,f**,,**,1~~*~,**,,,,*****,<,<*~**,,*,r*~~~<*~~***~~~~********~~~*** 

FLOW DATA 

Flow T i t l e :  4SlES23 (F2O) 
Flow F i l e  : q:\303002 Waterman Wash\H~c-~~s\Completed ~ o d e l s \ ~ r i n t a b l e  Version\4SlES23 
(F20)\4SlES23-F2o.f01 

~ o u n d a r y  * * * * * t * * * * t * * * * t * * ~ U * * * * ~ ~ * * r * * * * * * * * t * * * * * ~ , * * * * ~ * * * * * * ~ c * * * * * * * * ~ ~ , , * * * * * , ~ * * * ~ ~ * * * * * * * * * * * * * * * * * n * * * ~ c * ? c * *  cond i t ions  

Reach p r o f i l e  upstream Downstream * 

* 4SlES23 (F2O) REACH 1 PF 1 
t Normal S = 0.0045 Normal s = 0.0015 * 

********* f** t* , r******* ,<s* , i ** -****** ,< , , **1*** , , * **** ,~*** ,~** ,~************* ,~********** f<9~*********+~*************  
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4slEs23-~2O.rep 
***i*,f ,~****l**IY,r**,r~~*ttt*********II*******~'*~*********~****~*~***~*~~**~~~*~~** 

GEOMETRY DATA 

Geometry T i t l e :  4slES23 (F2O) 
Geometry F i l e  : q:\303002 Waterman W~S~\HEC-RAs\completed ~ o d e l s \ P r i n t a b l e  version\4slEs23 
(~20)\4SlES23-F2O.g01 

CROSS SECTION 

RIVER: 451E523 (F2O) Rs: 4.645 
REACH: REACH 1 

INPUT 
Descr i  t i o n :  L i m i t  o f  study. 
D i rec tTy  downstream of 3-58" x 36" CMPrs. 
s t a t i o n  E leva t i on  Data num= 47 

s t a  Elev s t a  EleV s t a  Elev Elev s t a  Elev 

9880 1359.61 9890 1359.59 9900 1357.87 9935 1358.99 9980 1360.75 
9990 1358.07 10000 1354.0810033.84 1353.1210037.31 1353.0210050.62 1354.72 

10092.02 1357.8310126.69 1358.1 10131.3 1358.1310144.58 1358.2210170.58 1358.4 
10179.62 1358.4410209.87 1358.6310232.55 1358.7510249.15 1358.8610285.48 1359.08 
10288.43 1359.110296.92 1359.1610327.72 1359.3910338.42 1359.46 10367 1359.69 
10391.35 1359.910406.28 1360.0210444.28 1360.3610445.57 1360.3710449.27 1360.4 
10484.85 1360.6710497.21 1360.7710524.13 1360.9610550.14 1361.1310563.42 1361.2 
10601.62 1361.38 10602.7 1361.3910603.07 1361.3910641.98 1361.4810656.01 1361.5 
10681.27 1361.5110708.94 1361.5110720.55 1361.5210753.96 1361.5410759.83 1361.54 
10761.87 1361.5410799.12 1361.62 

Manning's n Values num= 3 
S ta  n Val s t a  n Val s t a  n Val ************** ******?,*********+<************'***9<* 

9880 .04 9980 ,05510092.02 ,045 

sank s t a :  Le f t  R igh t  Lengths: Le f t  channel R igh t  Coeff Contr .  Expan. 
998010092.02 1050 1048 1050 .1 .3 

~~~~:<,::~:;:;*:~:::~~;~:::~~:*!::*:****************,,*3'**,,**9<*~:*****~****%9:*,~**~*****9<*****~?**** 

* E.G. Elev (ft) + 1356.55 * ~ l e m e n t  * Lef t  0s : Channel " ~ i g h t  OB * 
0.055 * * v e l  Head (ft) * 0.11 * W t .  n-Val . 

* W.S. E lev (ft) * 1356.44 * Reach Len. (ft) * 1050.00 * 1048.00 1050.00 J 
* *  low Area (sq ft) * c r i t  W.S. (ft) 

& * 168.40 * * 168.40 * * E.G. s lope (ft/ft) *0.003627 * Area (s ft) 
& 

* * 450.00 * & " Q T o t a l  ( c ~ s )  * 450.00 * Flow (CTS) t * 79.38 * * TO w id th  (ft) * 79.38 * TOP w id th  (ft) * * 2.67 * 
li 

v e l .  ( f t /s) * ve? T o t a l  ( f t /s)  * 2.67 * * 2.12 J 
* 

* 3.42 : %I;. Depth (ft) * Max ~ h l  ~ p t h  (ft) * 7471.8 
ir conv. To ta l  (cfs) * 7471.8 " Conv. (cfs) .z * 80.02 

" 
* ~ e n g t h  wtd. (ft) * 1048.00 * wetted per.  (ft) 2 0.48 * 3 

* Min ch ~l (ft) * 1353.02 * Shear ( lb/sq ft) 
* 

* 1.00 * s t r e a m ~ o w e r ( l b / f t s ) *  * 1.27 * I* 
Alpha 

* F r c t n  LOSS (ft) * 4.78 * cum Volume (acre-ft) * 16.78 * 206.10 ' 49.05 * 
* c & E Loss (ft) 0.02 * cum sA (acres) * 11.22 106.56 * 77.90 * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 
0.7 o r  g rea ter  than 1.4. Th i s  may i n d i c a t e  t h e  need fo r  a d d i t i o n a l  cross secfions. 

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  c u r r e n t  and prevlous cross sec t ion .  

Th is  may i n d i c a t e  t h e  need fo r  a d d i t i o n a l  cross sec t ions .  

CROSS SECTION 

RIVER: 451ES23 (F2O) 
REACH: REACH 1 RS: 4.447 

INPUT 
Descr ip t ion :  D i r e c t l y  downstream of 12 '  b r idge.  
s t a t i o n   levat ti on Data num= 27 

s t a   lev s t a  Elev s t a   lev s t a  Elev s t a  E lev  ***,,********** *** *,c,I ................................................................ 
9880 1354.26 9890 1354.24 9900 1352.45 9935 1352.57 9980 1354.42 
9990 1350.44 10000 1350.46 10021.2 1350.5710049.15 1350.5210049.59 1350.52 

10079.94 1350.93 10089.3 1351.0610094.59 1351.1310098.02 1351.1810101.35 1351.23 
10103.4 1351.2610104.74 1351.2810105.73 1351.310112.51 1351.4210123.32 1351.47 
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Manning's n Values num= 3 
Sta n Val s t a  n v a l  s t a  n Val 

* * * * , , * * * * * * * * * * * * * * * * * * * * * * * h t t * * * * * * * * * * 9 < * * * * * *  

sank Sta: Le f t  ~ i g h t  Lengths: Le f t  channel R i  h t  coeff cont r .  Expan. 
998010214.22 1800 1836 1800 .1 .3 

$E:::*:::::2~*::::y:**:::2::*$r!*:*******************q,**,,********,<*****,,+r***************"<?<**** 
E.G. EleV (ft) * 1351.76 * ~ l e m e n t  t * Lef t  0s : channel : ~ i g h t  08 : 

* 0.06 * W t .  n-Val . " Vel Head (ft) 0.055 
* w.s. Elev (ft * 1351.70 " Reach Len. (ft) * 1800.00 * 1836.00 * 1800.00 : 
ir c r i t  w.s. (ftj * 1351.20 * F ~ O W  Area (sq ft) Y * 127.33 * 

* * 127.33 * * E.G. s lope (ft/ft) "0.007642 * Area r~ ft) h 

ii * 240.00 * * " Q T o t a l  ( c ~ s )  * 240.00 ' F l o w  c S) * 178.34 " * TO w id th  ft) * 178.34 * TOP W ~ d t h  ft) * 1.88 * Av i .  , ve l .  2ft/s) * ii * 1.88 * * Vey To ta l  !ft/s) 
* 

* 0.71 ' * * Max Chl Dpth (ft) 1.26 * Hy r ~ e p t h  (ft) * * 2745.5 : * * conv. To ta l  cfs) * 2745.5 * conv. (cfs) * * 178.59 * Length Wtd. Sft) * 1836.00 * Wetted Per. (ft) u 
* 

* 0.34 * ., * Min ch ~l (ft) * 1350.44 * shear ( lb/sq ft) 
* 1.00 * Stream power ( l b / f t  5) : * 0.64 * 9, 

* 7.50 * cum volume (acre-ft) 16.78 * 202.55 ' 49.05 * 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  g rea ter  than 1.4. This  may i n d i c a t e  t he  need fo r  add i t i ona l  cross sect ions.  

Warning:   he energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and prevlous cross sec t ion .  

Th is  may i n d i c a t e  t he  need fo r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 4SlES23 (F2O) 
REACH: REACH 1 RS: 4.099 

INPUT 
nesc r i o t i on :  Di  r e c t l v  downstream o f  10' br idge.  

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n v a l  

* * * * l * * * t * * * * * * * * * * * * * * * * * V * * , . ~ t U * * * * * ~ ~ * * * * * " ~ * * * *  

9880 .04 9900 .05510115.14 .045 

Bank s ta :  Le f t  R igh t  Lengths: Lef t  Channel R i  h t  Coef f  con t r .  Expan. 
990010115.14 1100 1104 1700 .1 .3 

:~:55*5~::~~~*~~~:~~*,~:f~::*$,P5,1***,,,<*********,1***,~**~********~***** t*ll*******f****it****I~*** 

* E.G.  lev (ft) * 1344.24 * ~ l e m e n t  )i 0.055 0.045 * Lef t  0s : Channel : Right  0s : 
* 0.03 * W t .  n-Val. * Vel Head (ft) 

* W.S. Elev (ft * 1344.21 * Reach Len. (ft) * 1100.00 * 1104.00 : 1100.00 * 
: ci-it w.s. (ftj * 1343.01 *  low Area (sq ft) * * 148.88 0.20 * 
~ . ~ . s l o p e ( f t / f t )  *0.002442 * ~ r e a t s $ f t )  

* * 148.88 : 0.20 * 
* 220.00 * Flow C 5) 

* * 219.97 0.03 * * Q T o t a l  ( c ~ s )  : ;ry wid th  2ft) * 134.04 * TOP w ld th  (ft) (i * 127.54 ' 6.50 * 
* 1.48 * Avg, v e l  . ( f t / s )  To ta l  f t /s)  

a * 1.48 " 0.16 " 
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4 5 1 ~ ~ 2 3 - ~ 2 0 .  rep * 
* Max c h l  ~ p t h  (ft 2.49 * ~ y d r .  Depth (ft) * 1.17 : 0.03 * 

j * 4452.0 * conv. (cfs) * conv. Total  (cfs " 4451.4 0 .7  f 
* Length wtd. (ft) . * 1104.00 * wetted Per. (ft ii * 127.87 * 6.51 
* ~ l n  ch ~l (ft) * 1341.72 ' shear (lb/sq ft 

t * 0.18 * 0.00 * 
Alpha * 1.00 ' stream power ( l b / f t  s) f * 0.26 : 0.00 * 

* F rc tn  LOSS (ft) * 4.08 ' cum volume (acre-ft) 16.78 * 196.73 49.05 I: 
* C & E Loss (ft) * 0.01 * cum SA (acres) * 11.22 * 97.02 * 77.77 
***** l***** , , ****~.* ,<*********-*****s********* , , * , , ***~*******9c***9<********************************  

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4.  This may ind ica te  the need f o r  add i t iona l  cross sections. 

warning: The energy loss  was greater than 1 . 0  ft (0.3 m). between the  cur rent  and prevlous cross section. 

This may i n d i c a t e  the need f o r  add i t i ona l  cross sections. 

CROSS SECTION 

RIVER: 4SlES23 (F2O) 
REACH: REACH 1 RS: 3.890 

INPUT 
Descr ipt ion:  oirect!y downstream of 30' br idge. 
North of s t ruc tu re  i s  wash 

4SlES9 (E49). 
s t a t i o n  Elevat ion Data num= 29 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev Y*******~*****l**,,********I*(r(r******,<**********~<**********,c*******,,,,*,<********** 
9880 1341.18 9890 1341.16 9900 1340.05 9935 1340.74 9980 1341.27 
9990 1339.06 10000 1336.8110059.91 1342.2810065.87 1342.8410067.79 1343.04 

10072.91 1343.5810110.28 1343.3110125.58 1343.2210149.85 1343.0710178.25 1342.93 
10189.42 1342.9310223.11 1342.8610228.98 1342.8510230.92 1342.8410268.55 1342.58 

10283.6 1342.5210308.11 1342.7310336.27 1342.4510347.68 1342.4810382.12 1342.56 
10387.24 1342.5710388.94 1342.5710426.81 1342.6110441.61 1342.62 

Manning's n  values num= 3 
s t a  n  Val s t a  n  Val Sta n v a l  

* * * * h * t * * * * * . ~ * , < * * * ~ * * * * , ~ * * * * I , * I * * * * ~ ; * ~ * * * * ~ < * ~ ~ ~ *  

sank s ta :  Left Right Lengths: Lef t  channel Right coeff cont r .  Expan. 
990010072.91 1300 1320 1300 .1 .3  

$g:::*::$::::*:!::yS*,:~:f::$2:5*: ..,<,<*** *l(-*,~**li****h*C***~*.Y*******~t******-*****lli*'*******;i-*** 

* E.G. Elev (ft) * 1340.16 ' Element * Left 0s * channel * ~ i g h t  OB f 
* ve l  Head (ft) * 0.13 ' w t .  n-val. 5. " 0.055 * 
* W.S. Elev ft) * 1340.03 * Reach Len. (ft) ' 1300.00 " 1320.00 f 1300.00 

* F ~ O W  Area (sq ft) * * 80.06 * c r i t  w.s. g f t )  " 80.06 * * E.G. slope (ft/ft) *0.006071 ~ r e a  (s ft) 
* 

* 230.00 * Flow (c?s) " 230.00 * * Q To ta l  (cfs) 
2 

49.72 * TOP width (ft) " 49.72 * * TO wid th  (ft) 
2 

v e l  . (ft/s) -L 2.87 * * ve7 
* 

~ o t a l  (ft /s) f G ~ E .  ~ e p t h  (ft) + * 1.61  * 
9c Max c h l  ~ p t h  (ft) 

2 

* 2951.8 * conv. (cfs) A '* 2951.8 * * conv. Total  (cfs) 
2 

* 1317.12 wetted Per. (ft) * * 50.22 * * Length wtd. (fT) * 1336.81 * shear ( lb/sq ft) * * 0.60 * * Min ch ~l (ft) 
* 

* 1.00 * stream power (1 b/ f t  s) f * 1.74 * Alpha 
* 

" Frc tn  LOSS (ft * 2.78 9e cum volume (acre-ft) 16.78 * 193.82 49.05 * 
* c  & E LOSS (ft * 0.02 * cum SA (acres) * 11.22 * 94.77 * 77.69 * 
******l*****(**t*****f******i.**********+?*****~***********~**9~*~~***=9'******~*****~*** 

Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1 .4 .  This may ind ica te  the need f o r  add i t iona l  cross secfions. 

warning: The energy loss  was greater than 1.0  ft (0.3 m). between the  cur rent  and previous cross sect ion.  

This may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 4SlES23 (F2O) 
REACH: REACH 1 RS: 3.640 

INPUT 
Descr ipt ion:  
s t a t i o n  Elevat ion Data num= 32 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev Sta Elev -**.***** ***,< ************* ,<,* * * r * * * * * * * * * * * * * * * * * , < * * * * * ? : * , < * * * * * * % * * * * * * < c * 9 c * % * * * *  
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Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

.................................................. 

9850 .04 9964.28 .05510113.29 ,045 

sank s t a :  Le f t  R igh t  Lengths: Le f t  Channel R i  h t  coeff con t r .  Expan. 
9964.2810113.29 1475 1494 1%75 .1 .3 

~ n e f f e c t i v e   low num= 1 
s t a  L s t a  R Elev Permanent 

9850 9964.28 1339 F 

CROSS *t***l****~*ht**,gt*11*~**U.tt****~*~****,,,z*********,,***************r********~,***+,****~~****ft***** SECTION OUTPUT P r o f i l e  #PF 1 

* E.G. Elev (ft) * 1337.36 * Element t * Lef t  0s : channel : R i  h t  0s : 
* 0.06 9c w t .  n-val . * v e l  Head (ft) 0.055 8.045 

* w.s. Elev ft) * 1337.30 * Reach Len. (ft) * 1475.00 : 1494.00 1475.00 " 
* c r i t  w.5. tft) * 1335.59 9f "low Area (sq ft) * 372.53 * 165.32 * 
* E.G. s lope (ft/ft) 20.001757 * Area (s ft) * 276.09 * 372.53 * 165.32 * 

980.00 * Flow (c?s) * Q T o t a l  (cfs) * * 805.62 * 174.38 * 
* TO w id th  (ft) * 498.32 * TOP w id th  (ft) * 109.33 140.54 ' 248.46 * 
* ve? To ta l  ( f t / s )  1.82 * AV v e l  . ( f t /s  * 2.16 * 1.05 * 
* Max c h l  ~ p t h  (ft) * 5.28 * Hy%. ~ e p t h  (ft * 2.65 : 0.67 : 
* conv. To ta l  c fs )  * 23382.7 * conv. (cfs) * 19222.0 4160.7 
* Length wtd. tft) * 1487.36 * Wetted Per. (ft * 141.14 ' 248.46 " 
* Mln Ch El (ft) * 1332.02 * Shear ( lb/sq ft * 0.29 ' 0.07 " 
* n lpha  * 1.22 * stream power (1 * 0.63 * 0.08 " 

8.08 * cum volume (acre-ft) 12.66 * 186.97 * 46.58 " 
0.03 " cum SA (acres) 9.59 * 91.89 * 73.98 * * ***,c ***** ,,,<* * ,<,<,, *V * ,? * * *<<* , , * * * * * * * * * * * * * f< * * * * * , * * * * * * * , c * * * * * * * * * * * * * *~ * * * * * * * * * f ,  

Warning: Div ided flow computed fo r  t h i s  cross-sect ion.  
Warning: The cross-sect ion end po in t s  had t o  be extended v e r t i c a l l y  fo r  t he  computed water surface. 
warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s , l e s s  than 

0.7 o r  g rea ter  than 1.4. Th is  may ~ n d i c a t e  t he  need f o r  add i t i ona l  cross secflons. 
Warning: The energy l oss  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and prevlous cross sec t ion .  

Th is  may i n d i c a t e  t he  need f o r  add i t i ona l  cross sec t ions .  
Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  l oca t i on .  The c r i t i c a l  depth w i t h  t he  lowest ,  
v a l i d ,  water 

sur face was used. 

CROSS SECTION 

RIVER: 4SlES23 (F20) 
REACH: REACH 1 RS: 3.357 

INPUT 
Descr ip t ion :  Direct!y downstream o f  18 '  b r idge.  
Nor th  of s t r uc tu re  1s wash 

d<l F<?O fE441. 

Manning's n values num= 3 
s t a  n v a l  s t a  n Val s t a  n v a l  

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9880 .04 9900 .05510079.86 ,045 

sank s t a :  Le f t  R igh t  Lengths: Le f t  channel ~ i g h t  c o e f f  con t r .  Expan. 
990010079.86 1400 1427 1400 .1 .3 
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warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater  than 1.4. This  may i n d i c a t e  the  need f o r  add i t i ona l  cross sect ions.  

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and previous cross sec t ion .  

Th is  may i n d i c a t e  t he  need f o r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 4SlES23 (F2O) 
REACH: REACH 1 RS: 3.086 

INPUT 
Descr ip t ion :  
s t a t i o n   levat ti on uata  num= 27 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
,~******.***t**,~***,c***~*t*"1*I*****,~**ii**~:**~,<~;*~~****~*,~,~**~c***~~******~~~***,<***~ 

98951326.87 99051326.85 9925 1320 9935 1320 9950 1326 
9960 1321 10000 1316.8510004.57 1316.64 10009 1316.4410013.28 1316.55 

10017.35 1317.1410021.22 1317.9910024.93 1318.7410030.92 1318.910041.15 1319.99 
10050.21 1320.6410058.17 1321.16 10069.3 1321.910079.18 1322.4410099.87 1322.28 
10109.13 1322.5510114.75 1322.6 10141.2 1322.410164.03 1322.16 10181.9 1322.67 
10215.87 1323,6110222.61 1323.98 

Manning's n  Values num= 3 
s t a  n  Val s t a  n  Val s t a  n Val 

* , < * * * * * * f i * * i t * * * * i * I P t * * * * * ' * * * * * * I I ~ : - * , : * * * 9 ~ * * * * * ~  

9895 .04 9905 .05810109.13 ,052 

sank Sta: Le f t  ~ i g h t  Lengths: L e f t  Channel R ight  c o e f f  cont r .  Expan. 
990510109.13 700 721 700 .1 .3 

:2:::*:$:::!!*:y:!y:%*::::i!.:*:!5*: ***$,** *** **** ******* ****%*,c,z * * * * * * * * * * * * * * * * * * * * * * * * * 9 < * * * * * *  

* E.G. Elev (ft) * 1324.00 * Element * Lef t  0s : channel : Right OB : 
Vel Head (ft) * 0.08 * w t .  n-val .  * 0.058 0.052 

* w.s. Elev (ft) * 1323.92 ' Reach  en. (ft) * 700.00 * 721.00 : 700.00 * 
* c r i t  w.5. (ft) 

A *  low Area (sq ft) * * 683.11 136.55 ' 
* E.G. s lope (ft/ft) *0.001587 * Area ft) * " 683.11 ' 136.55 " 
* Q To ta l  ( c ~ s )  * 1820.00 * Flow [:?S) * * 1642.96 * 177.04 * 
* TO w id th  (ft) * 298.54 * TOP wldth (ft) * 186.20 * 112.34 

ve? To ta l  (f t /s) * 2.22 * Avg. v e l .  ( f t /s)  
A * 2.41 : 1.30 

' Max ~ h l  ~ p t h  (ft) * 7.48 * Hydr. ~ e p t h  (ft) ii * 3.67 1.22 * 
* conv. To ta l  (cfs) * 45679.4 " conv. (cfs) il * 41235.9 : 4443.5 * 
* Length wtd. (ft) * 717.20 * wetted per. (ft) * * 188.87 112.37 * 
* Min ch El  (ft) * 1316.44 * shear ( lb/sq ft) * * 0.36 * 0.12 " 
* ~ l p h a  * 1.09 * stream Power ( l b / f t  s) 2 * 0.86 * 0.16 
* ~ r c t n  LOSS ft) * 1.90 * cum volume (acre-ft) * 7.99 * 163.01 * 34.12 
* c & E Loss [ft) * 0.01 * Cum SA (acres) 7.74 * 83.25 * 58.67 * * * * i .~* t * * * , ' * tht * * * * * * *V** ,c** * * * *~*~*** * * *~~~*** * * * *~** * * * * * *~** * * *~~*** * * * * *~**~~*** * * * * * * * * *~*  

warning: Div ided f low computed f o r  t h i s  cross-section. 
warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 

0.7 o r  greater  than 1.4. This  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sect ions.  
warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and prevlous cross sec t ion .  

This may i n d i c a t e  t he  need f o r  add i t i ona l  cross sect ions.  
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RIVER: 451ES23 (F2O) 
REACH: REACH 1 RS: 2.950 

INPUT 
Descr ip t ion :  D i r e c t l y  downstream o f  11' br idge.  
North of s t r u c t u r e  i s  wash 

4 S l E S 2 1  (E45). . - -. - - . . 
s t a t i o n  E levat ion  ~ a t a  num= 42 

s t a  Elev Sta Elev s t a  Elev s t a  Elev Sta Elev 
................................................................................... 

9890 1325.03 9900 1325.01 9915 1323.24 9935 1324.1 9950 1318.24 
9965 1323.68 9980 1317.29 9990 1317.61 9995 1314.61 10000 1316.81 

10027.97 1318.410029.17 1318.410030.33 1318.410031.44 1318.4310035.37 1318.87 
10080.05 1322 10081.1 1322.1510081.83 1322.2310082.13 1322.24 10082.4 1322.26 
10082.65 1322.2710083.11 1322.3210083.33 1322.3510083.51 1322.3710083.87 1322.41 
10084.11 1322.4210084.34 1322.4310119.51 1320.9410159.64 1318.9910164.56 1319.45 
10183.92 1321.1510190.86 1321.710241.46 1322.8910241.64 1322.8910241.71 1322.89 
10280.92 1323.1310294.65 1323.2210320.19 1323.3910347.59 1323.5110359.46 1323.59 
10393.58 1323.7110398.74 1323.73 

Manning's n Values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

*******************rr**.I,,~**I~****************f<**** 

9890 .04 9965 ,058 10081.1 ,052 

sank s t a :  Le f t  R igh t  Lengths: Le f t  channel R igh t  coeff Contr. Expan. 
9965 10081.1 600 617 600 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
***h***C*t,,*,<** ****,r*** ,,****t***t*********?t****~r***,~",***+,*<r***~<~t***<<***t~<*****f:*********** 

* E.G. EleV (ft) * 1322.10 * Element * Lef t  06 : channel " R i  h t  0s 1 
* Vel Head (ft) * 0.21 * w t .  n-Val. * 0.040 0.058 : 8.052 
* w.5. Elev (ft) * 1321.89 " Reach Len. (ft) * 600.00 1 617.00 600.00 * 
* c r i t  W.S.  (ft) *  low Area (sq ft) * 35.34 338.36 " 135.40 " 
* E.G. s lope (ft/ft) "0.005306 * Area (s ft) * 35.34 * 338.36 * 135.40 * 
* Q T o t a l  ( c ~ s )  1800.00 " Flow (c?s) * 136.53 *1322.55 " 340.92 * 
* TO w id th  (ft) * 230.17 * TOP w ld th  (ft) * 19.38 109.21 " 101.58 " 
* "el; To ta l  ( f t / s )  * 3.54 * AV v e l  . (ft /s) * 3.86 * 3.91 : 2.52 * 
* Max c h l  ~ p t h  (ft) * 7.28 " Hy%. ~ e p t h  (ft) 1 1.82 * 3.10 1.33 : 
* conv. To ta l  (cfs) * 24710.8 : conv. (cfs) * 1874.3 " 18156.3 * 4680.2 
* Length Wtd. (ft) * 612.48 * wet ted per. (ft) * 20.71 * 111.62 $' 101.77 " 
* Min ch ~l (ft) 1314.61 * Shear ( lb/sq ft b 0.57 " 1.00 * 0.44 * 
* ~ l p h a  * 1.08 " S t r e a m P o w e r ( l / f t s ) :  2.18 : 3.92 : 1.11 * 
vc ~ r c t n  LOSS (ft) * 2.38 * cum volume (acre-ft) * 7.71 154.56 31.94 1 
* c & E LOSS (ft) * 0.03 " cum SA (acres) 7.58 * 80.81 " 56.95 
,,*****,z******f*****%I*,:****t*****)tl,,*,<********,t***********?<~?9z***,,***********************'~i~ 

warning: Div ided f low computed fo r  t h i s  cross-sect ion.  
warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

Th is  may i n d i c a t e  t he  need fo r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 4SlES23 (~20) 
REACH: REACH 1 RS: 2.833 

INPUT 
Descr io t ion :  D i r e c t l y  downstream o f  57' br idge.  
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451ES23-F20. rep 
11146.66 1323.3511160.55 1323.4111186.39 1323.51 

~ a ~ a n n i n g ' s  n Values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

****t****t*V***IV******I~*r<*****-******ir*I~******** 

9880 .04 9980 ,05510057.45 ,045 

sank sta:  Left Right  Lengths: Lef t  Channel R i  h t  Coeff Contr. Expan. 
998010057.45 1150 1171  1?50 .1 .3 

Warning: The energy l oss  was greater than 1 .0  ft (0.3 m), between the  cur rent  and previous cross sect ion.  

This may i n d i c a t e  the  need f o r  add i t i ona l  cross sections. 

CROSS SECTION 

RIVER: 4SlES23 (F2O) 
REACH: REACH 1 RS: 2.611 

Manning's n Values num= 3 
s t a  n Val s t a  n Val s t a  n va l  

********************, '*******,<****9<***i(*+<?<*%***** 

9890 .04 9945 .05510037.79 ,045 

sank s ta :  Lef t  Right  Lengths: L e f t  channel Right  Coeff Contr. Expan. 
994510037.79 1350 1370 1350 .1 .3 

~$~~:*:~$:::;*::~~:~**~::fl;:*~:~*:**,cii*****%****************,c**************************~~**x*9c* 

* E.G. Elev (ft) * 1317.22 * ~ l e m e n t  * Lef t  0s * channel : Right OB * 
* v e l  Head (ft) * 0.10 " w t .  n-val .  * 0.040 * 0.055 0.045 
* W.S. Elev (ft) * 1317.12 " Reach Len. (ft) * 1350.00 * 1370.00 " 1350.00 
* c r i t  W.S. (ft) * F ~ O W  Area (sq ft) : 1.55 * 323.31 * 125.66 * 
* E.G. slope (ft/ft) *0.001777 * Area s ft) * 1.55 * 323.31 " 125.66 * 
* Q Tota l  (cfs) * 970.00 * Flow fC?S) * 0.69 * 863.46 * 105.84 * 
* TO w id th  (ft) * 365.52 * Top Wldth (ft) * 10.09 " 88.55 ': 266.88 * 
* ve? Tota l  (f t /s) * 2.15 * ~ v g .  v e l .  (f t /s) 0.45 : 2.67 '< 0.84 * 
* Max ~ h l  ~ p t h  (ft) * 7.38 * Hydr. Depth (ft) * 0.15 3.65 * 0.47 * 
* conv. Tota l  (cfs) * 23013.4 * conv. (cfs) * 16.5 *20485 .7  2511.2 ,, 
* Length Wtd. (ft) * 1368.65 * wetted per. (ft) * 10.11 " 90.01 : 266.88 * 
*  in ch El (ft) * 1309.74 * Shear ( lb/sq ft) * 0.02 * 0.40 0.05 " 
* n lpha * 1.39 * stream power ( l b / f t  s) : 0.01 * 1.06 * 0.04 * 
* ~ r c t n  LOSS (ft) * 4.92 * cum volume (acre-ft) 7.44 * 142.55 ' 25.48 " 
* c & E Loss (ft) 0.03 * Cum SA (acres) 7.32 * 77.29 * 48.05 * 

page 9 



warning: Div ided f low computed f o r  t h i s  cross-sect ion.  
warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 

0.7 o r  g rea ter  than 1.4. Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sect ions.  
warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and previous cross Section. 

This may i n d i c a t e  t he  need fo r  add i t i ona l  cross sec t ions .  

CROSS SECTION 

RIVER: 4SlES23 (F2O) 
REACH: REACH 1 RS: 2.352 

INPUT 
Descr ip t ion :  D i r e c t l y  downstream of 12' br idge.  
s t a t i o n  E levat ion  Data num= 38 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9900 1313.17 9910 1313.15 9920 1311.34 9940 1312.19 9960 1313.01 
9980 1307.98 10000 1309.8110067.21 1312.4 10082.1 1312.3510107.56 1312.43 

10134.17 1312.5310147.92 1312.5810186.23 1312.7810188.27 1312.7910195.29 1312.83 
10228.62 1313.0210239.55 1313.0410241.89 1313.0210247.25 1312.9910257.93 1312.93 
10285.51 1312.7610289.79 1312.74 10313.4 1313.0610325.38 1313.2310331.83 1313.32 
10336.46 1313.38 10339.4 1313.4210341.45 1313.4510343.21 1313.4710344.55 1313.49 
10345.57 1313.5110391.52 1312.7410411.74 1313.1210430.77 1313.210445.64 1313.35 
10455.6 1313.5610468.67 1313.7310492.81 1314.07 

~ a n n i n g ' s  n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

,,.**b.VY*****l****.*,,**,i*,,***,,,,*********~~***~~**~~ 

sank Sta: Lef t  R igh t  Lengths: Le f t  channel R i  h t  coef f  Contr .  Expan. 
996010067.21 1650 1685 1250 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  #PF 1 t******t*****,,l*+,,~:* ,<,<,, ,>gf *** ,<************** ,c<f**9 ,**9<** , : ,<**9~, , * **+<*** , , * * ********  

* E.G. Elev (ft) * 1312.27 * ~ l e m e n t  * Le f t  06 * channel * ~ i g h t  06 : 
" Vel Head (ft) * 0.38 W t .  n-Val. * 0.040 ir 0.055 " 
* W.S. Elev ft) * 1311.89 * Reach Len. (ft) * 1650.00 * 1685.00 * 1650.00 * * '  low Area (sq ft) * 4.34 * 146.11 * * c n t  w.s. [ft) 
* ~ . ~ . ~ l o p e ( f t / f t )  "0.017975 " ~ r e a ( s  ft) * 4.34 ' 146.11 ' 

* 740.00 * Flow (c?S) * 9.08 " 730.92 * * Q T o t a l  (cfs) 
* 105.29 TOP w id th  (ft) * 15.88 % 89.42 " * TO w id th  ft) 

vey To ta l  [ f t / s )  

* 
* 4.92 * ~ v g .  v e l  . ( f t /s  * 2.09 * 5.00 * * 
* 3.91 * Hydr. oepth (ft * 0.27 * 1.63 ' * Max c h l  ~ p t h  (ft) 

* 
* 5519.4 * conv. (cfs) * 67.7 : 5451.7 : conv. Tota l  (cfs) 

6 

* 1683.56 * Wetted Per. (ft) " 15.94 90.02 * Length Wtd. (ft) 
* 

* 1307.98 * Shear ( lb/sq ft b * 0.31 * 1.82 * Min ch E l  (ft) 
* 

* 1.02 * Stream power (1 /ft s) : 0.64 * 9.11 ; r; Alpha 
~ r c t n  Loss (ft) * 3.97 * cum Volume (acre-ft) * 7.35 * 135.17 23.54 " 

', c & E Loss (ft) * 0.11 * Cum SA (acres) 6.91 * 74.49 43.92 * 
*,tht********,r***hi**t,,**,<*,I,,****u.*******************~*********************~~*********~~**~~ 

warning: Div ided f low computed fo r  t h i s  cross-sect ion.  
warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 

0.7 o r  g rea ter  than 1.4. Th is  may i n d i c a t e  t he  need f o r  add i t i ona l  cross secfions. 
warning: The energy l oss  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and prevlous cross sect ion.  

Th is  may i n d i c a t e  t he  need fo r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 451~523 ( ~ 2 0 )  
REACH: REACH 1 RS: 2.033 

INPUT 
Descr ip t ion :  D i r e c t l y  downstream o f  12' br idge.  
S t a t i o n  E levat ion  Data num= 50 

s t a  Elev s t a  EleV s t a  Elev s t a  Elev s t a  Elev 
.......................................................................................... 

9895 1308.43 9905 1308.41 9915 1306.92 9950 1308.27 9965 1304.38 
10040 1304.2 10053.8 1307.610077.34 1307.5610093.77 1307.58 10153.1 1306.98 

10163.49 1306.7410182.26 1307.1410234.35 1307.7510253.65 1307.7410286.69 1307.77 
10293.62 1307.7710316.02 1307.810333.59 1307.8110339.03 1307.8210373.56 1307.88 
10391.37 1307.9110413.54 1307.9810443.71 1308.0710453.51 1308.1110485.16 1308.22 
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Manning's n values num= 3 
s t a  n va l  s t a  n v a l  s t a  n V a l  

.................................................... 

9895 .04 9950 .05510234.35 .045 

sank s ta :  Lef t  Right Lengths: L e f t  channel Right coe f f  Contr. Expan. 
995010234.35 1450 1479 1450 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
**%l%*f*h*b****3***+1iitV*i*i*i******************%*,<**<<3***************k**??**,?***<c*******+**+**+*** 

* E.G.  lev (ft) 
* v e l  Head (ft) 
* w.s. Elev (ft 

" E.G. Slope (ft/ft) " Q ~ o t a l  (cfs) 
* TO w id th  (ft) 
* ve? Tota l  ( f t / s )  
* Max ch l  ~ p t h  (ft) 
* conv. Tota l  (cfs) 

~ e n g t h  wtd. (ft) 
* Min ch ~l (ft) 
* ~ l p h a  
* Frc tn  Loss (ft) 
* C & E LOSS (ft) 
*******I*******%******** 

~ l e m e n t  
w t .  n-Val 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (s ft) 
Flow <C?s) 
Top Width (ft) 

"i.. vel .  ( f t /s )  
~y r ~ e p t h  (ft) 
conv. (cfs) 
wetted Per. (ft) 
shear ( lb/sq ft) 
stream Power ( l b / f t  s) 
cum Volume (acre-f t )  
cum sA (acres) 

i***t***h***?<**??*hi**V<* 

Warning: Divided f l o w  computed f o r  t h i s  cross-section. 
warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 

0 . 7  o r  greater than 1.4. This may ind ica te  the need for add i t iona l  cross sections. 
warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross sect ion.  

This may ind ica te  the need f o r  add i t iona l  cross sections. 

RIVER: 451ES23 (F2O) 
REACH: REACH 1 Rs: 1.752 

  lev s t a  
************* i ts  

1304.81 9970 
1303.7110129.53 
1304.2610310.84 
1304.57 10392.7 
1304.9810508.87 
1305.3610603.25 
1305.8410706.91 
1306.1910813.79 
1306.5210904.94 

~ a n n i n g ' s  n Values num= 3 
s t a  n va l  s t a  n Val s t a  n Val 

ibi**t***t***t**8**f***************** l i l i l i l i *******+ 

9890 .04 9945 .05510287.43 ,045 

sank sta: L e f t  Right Lengths: L e f t  channel Right coeff cont r .  Expan. 
994510287.43 1200 1207 1200 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  #PF 1 
................................................................................................... 

* E.G. Elev (ft) 
* Vel Head (ft) 
* w.s.  lev (ft) " c r i t  W.S. (ft) " E.G. s lope (ft/ft) 
* Q ~ o t ? l  (cfs) 
* Top Width (ft) 

Element 
w t .  n-Val . 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (s ft) 
Flow (C?S) 
Top Wldth (ft) 

L e f t  0s * channel * R i  h t  0s * " 0.040 * 0.055 * 8.045 * 
1200.00 : 1207.00 * 1200.00 * 

12.70 724.81 * 113.32 * 
* 12.70 * 724.81 * 113.32 * 
" 12.57 * 1811.73 * 125.70 * 
* 38.88 * 342.43 * 244.96 " 
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451ES23-F2O.PeP * 
* Vel To ta l  (f t /s) * 2.29 Vel. ( f t / s )  0.99 * 2.50 * 1.11 * 
* Max c h l  ~ p t h  (ft) * 4.31 ; G % ~ . D e p t h ( f t )  * 0.33 * 2.12 " 0.46 2 

conv. To ta l  c fs )  * 34719.1 * conv. (cfs) * 223.8 : 32257.2 * 2238.1 
* Length wtd. [ft) * 1206.48 * Wetted Per. (ft E * 38.90 342.82 " 244.96 * 
* Min ch ~l (ft) * 1300.81 * Shear ( lb/sq ft * 0.06 * 0.42 0.09 * 
* Alpha 1.12 * stream power ( l b / f t  s) : 0.06 * 1.04 * 0.10 

* 
6.15 * 101.82 " 19.20 * ~ r c t n  Loss (ft) * 2.36 * Cum volume (acre-ft) 

* c & E Loss (ft) * 0.02 * cum sA (acres) 4.51 * 56.64 * 31.40 * 
.................................. *,,1,*U***********,<*~<,<*******~<*,<*+~~~***~~***************************** 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0 .7  o r  g rea ter  than 1.4. Th is  may i n d i c a t e  t he  need fo r  add i t i ona l  cross sect ions.  

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and prevlous cross sec t ion .  

Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 451ES23 (F2O) 
REACH: REACH 1 RS: 1.524 

INPUT 
Descr ip t ion :  D i r e c t l y  downstream o f  35' b r idge.  
North of s t r u c t u r e  i s  wash 

4SlES15A (F34). 

Elev s t a  Elev s t a  
t*,r*************v*****,:*****IIii**~ 

1303.28 9935 1301.96 9960 
1301.5 10061.5 1301.6810076.26 

1301.9110118.91 1301.91 10121.8 
1301.9210166.77 1302.11 10167.9 
1302.2410213.29 1302.2910219.89 
1302.3810304.73 1302.3710307.23 
1302.36 10361.6 1302.4810365.09 
1302.9510426.47 1303.0810429.25 
1303.06 10445.3 1303.0410451.58 
1303.4610499.28 1303.6210507.84 
1303.6710541.63 1303.6710545.62 
1303.6710577.81 1303.7510581.48 
1303.7610590.48 1303.7610630.03 
1303.9610638.56 1303.9610639.95 
1303.9710643.93 1303.9610645.27 
1304.1910728.35 1304.3410746.13 

Manning's n Values num= 3 
s t a  n v a l  s t a  n v a l  ,,,, * t * . * ,<t** , , * * * * ***** :~ ,~**~*Y~i? '~c* . * . * . i i9<**********  

9890 .04 9910 .05510166.77 ,045 

sank s t a :  Le f t  R igh t  Lengths: Le f t  channel ~i h t  Coeff con t r .  Expan. 
991010166.77 850 877 850 .1 .3 

$~:~:*:~$:$:~*~~~~~:*<t!~::j~:*$!~*:**,<~<**,,*********************,,***9<*********,c**<t*******+~****i~* 

* E.G. EleV (ft) * 1302.83 * ~ l e m e n t  *  eft 0s : channel : R i  h t  06 : 
* 0.01 * w t . n - V a l .  * v e l  Head (ft) 0.055 8.045 

* w.s. Elev (ft * 1302.82 * Reach Len. (ft) * 850.00 : 877.00 * 850.00 * 
* c r i t  W.S. (ft] A "  low Area (sq ft) 

t 456.08 ,, 93.47 " 
* E.G. s lope (ft/ft) *0.000563 

* 456.08 * 93.47 * 
*. Q T o t a l  ( c ~ s )  

* - *  438.25 * 41.75 * 
fT 464.98 * TOP w id th  (ft) * TO Wldth ft) 

i * 247.96 * 217.02 : 
* vey ~ o t a l  [ f t /s)  * 0.87 AV v e l  . ( f t /s)  

* 1' 0.96 * 0.45 
* 4 .81  * HY%. ~ e p t h  (ft) e 1 . 8 4  : 0.43 * * Max C h l  Dpth (ft 
* 20237.9 * conv. (cfs) * conv. To ta l  (c fs  

*- * 18477.7 1760.2 " 
* 875.12 * wet ted Per. (ft) * ~ e n g t h  Wtd. (ft) 

* * 248.36 * 217.03 * 
* 1298.00 * shear ( lb/sq ft b * Min Ch E l  (ft) 

* * 0.06 " 0.02 * 
* 0.06 2 0.01  : * 1.13 * Stream Power (1 /ft s) : 5,97 

85.46 : 16.36 * 0.50 * Cum Volume (acre- f t )  ,, 

warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 
0.7 o r  g rea ter  than 1.4. Th is  may i n d i c a t e  t he  need fo r  add i t i ona l  cross sect ions.  

CROSS SECTION 
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RIVER: 451ES23 (F2O) 
REACH: REACH 1 RS: 1.358 

Manning's n Values num= 3 
s t a  n Val s t a  n Val s t a  n v a l  

, , * * * * * * * , ~ * f Y . * * * * l * * * * * ~ * * * ~ ~ * * * * ~ 9 ~ * * * * ~ * * * * * * * *  

9890 .04 9935 .05510227.95 .045 

Bank s ta :  Le f t  R igh t  Lengths: Le f t  channel ~ i g h t  coef f  cont r .  Expan. 
993510227.95 1175 1194 1175 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 ...................... il<*r ***** **%* ***I*I****I******<?****,?,<***,?****************,~********************* 
* E.G. Elev (ft) * 1302.32 ~ l e m e n t  

* Le f t  0s : channel * R igh t  OB : 
* 0.00 " w t .  n -va l .  * v e l  Head (ft) 0.055 " 

* w.s. Elev (ft) * 1302.31 * Reach  en. (ft) * 1175.00 " 1194.00 * 1175.00 : 
fr *  low Area (sq ft) * " 213.94 " * c r i t  W.S. (ft) * 213.94 " * E.G. s lope (ft/ft) *0.000614 " area (s ft) 

* 
* 120.00 ', Flow (C?S) 

* " 120.00 " * * Q T o t a l  (cfs) * 278.42 * A 

* TO width (ft) * 278.42 * TOP w id th  (ft) 
A 2 0.56 * * ve? T o t a l  ( f t / s )  * 0.56 * avg. v e l .  ( f t /s) i * 0.77 ' 

" 

* Max c h l  ~ p t h  (ft) 2.66 * Hydr. Depth (ft) A * 4844.5 " * 
* conv. To ta l  (cfs) 4844.5 * conv. (cfs) * 

* 
* 278.79 * * 

Length Wtd. (ft) * 1194.00 " Wetted Per. (ft) * 0.03 * * 
Mln Ch E l  (ft) * 1299.65 * Shear ( lb/sq ft) *: 1.00 * stream power ( l b / f t  5) " * 0.02 ' * 

* ~l pha 
* ~ r c t n  Loss (ft) * 0.13 * cum Volume (acre-ft) 5.97 : 78.71 " 15.44 * 
* c & E LOSS (ft) * 0.00 " cum SA (acres) 3.98 43.16 9: 22.92 " *** ,,* ** **,<* ****bl**~** t* t , t *9c+:~****~~*  ,I** *****%,<************,C**$:**?C**********+<***~<***?<***+*****~~* 

CROSS SECTION 

RIVER: 4SlES23 (F2O) 
REACH: REACH 1 RS: 1.132 

INPUT 
Desc r i p t i on :  D i r e ~ t l y  downstream o f  4-38" s tee l  p ipes  
Approxlmatel y 450 

uostream o f  83rd Avenue. 

Manning's n Values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

................................................. 

9895 .04 9930 .05510104.17 ,045 

Bank s t a :  Le f t  R igh t  Lengths: L e f t  channel R igh t  coeff Contr. Expan. 
993010104.17 1850 1883 1850 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
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4 s l ~ s 2 3 L ~ 2 0 .  rep 
*(,,,,****U*****,~*h,<**-*h*,z****th**i.i.ttt,,***~,***********~<**~<*******f<~~*~8~<**~~******~~***~~~~************ 

* E.G. Elev (ft) * 1302.18 * Element * L e f t  0s : channel : Right  06 : 
* v e l  ~ e a d  (ft) * 0.00 f W t . n - V a l .  

ii 0.055 

* W.S.  E lev (ft) * 1302.18 * Reach Len. (ft) * 1850.00 * 1883.00 * 1850.00 : 
* *  low Area (sq ft) *i * 178.05 : * c r 1 t  W.S. (ft) 

(i * 178.05 * E.G. s lope (ft/ft) *0.000000 * Area (s ft) 
* 

* * 1.00 : * * Q To ta l  ( c ~ s )  * 1.00 *Fl0w(C7S) * * 109.89 * 
* T O  w id th  ft) * 109.89 * TOP w ld th  (ft) 
* ve? T o t a l  $ f t / s )  * 0.01 * v e l .  ( f t /s  : : : iy!;. Depth (ft 

* 
* 1.62 : * Max c h l  opth (ft) 

* 
* 6620.3 * conv. To ta l  cfs) * 6620.3 * conv. (cfs) * 110.28 : * Length wtd. $ft) * 1874.65 * Wetted Per. (ft) ~r * 0.00 

* 

L 
* * ~ l n  Ch E l  (ft) * 1299.67 + Shear ( lb/sq ft * 0.00 * * 

* n lpha * 1.00 * stream power (1 /ft 5) 
* F rc tn  Loss (ft) * 0.07 * Cum Volume (acre-ft) * 5.97 " 73.34 * 15.44 ' 
* C & E Loss (ft) * 0.00 * cum sA (acres) 3.98 * 37.84 * 22.92 * 
t~~**********,'h**,,****** ,<,I* * * * * * * * * * * * * * * * * * *v , , , ,<**** ,<**** i<**** * * *?<** , r * * * * * * * * *~~***** * * *~:** * * * * * *  

Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  g rea ter  than 1.4. This may i n d i c a t e  t he  need f o r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 4SlES23 (FZO) Rs: 0,775 
REACH: REACH 1 

INPUT 
Descr ip t ion :  D i recF ly  downstream o f  2-54" x 38" CMP'S. 
Approximately 1450 

downstream of 83rd Avenue. 
s t a t i o n   levat ti on-Data num= 3 1  

s t a  Elev s t a  Elev s t a  Elev s t a  s t a  Elev 

9890 1302.01 9900 1301.99 9915 1299.57 9945 1299.69 9955 1297.28 
9985 1297.34 10000 1300.1110034.87 1300.6710080.26 1301.3110088.71 1301.45 

10102.3 1301.6310144.37 1301.7110178.89 1301.86 10196.8 1301.9310206.11 1301.98 
10235.65 1302 .1410245.97 1302.210249.22 1302.2110285.83 1302.4410301.65 1302.54 
10325.68 1302.6810354.08 1302.8610365.54 1302.9310401.86 1303.13 10405.4 1303.16 
10406.51 1303.1610445.25 1303.3910458.94 1303.4610485.11 1303.6110511.37 1303.76 
10524.96 1303.83 

~ a n n i n g ' s  n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

****,'*,~****,~t****t,~,~*,,i.<li11,ct~,.I~*******;*I~***~~****** 

9890 .04 9945 ,055 10102.3 ,045 

sank s ta :  Lef t  R i  h t  Lengths: Lef t  channel R i  h t  coef f  Contr. Expan. 
9945 1010?.3 1200 1212 1300 .1 .3 

$$$::*:$$~:$~,~~~g~;**g~:Ei:,,f~~"<:***~<,'************,,,,****,'*********,<**************9,********~~** 
* E.G. Elev ft) :: * 1302.12 * Element 7, Lef t  0s : channel : ~i h t  06 : 
* Vel Head ( t) * 0.00 * w t .  n-val.  * 0.040 0.055 8.045 
* w.s. Elev (ft) * 1302.11 * Reach  en. (ft) * 1200.00 " 1212.00 * 1200.00 * 

* F ~ O W  Area (sq ft) * 95.67 * 356.38 : 37.10 * * 95.67 ', 356.38 37.10 * 
* 39.17 * 126.73 * 4.09 : 
* 55.00 ,, 157.30 * 128.55 * 0.41 : 0.36 " 0.11 * 
" 1.74 

* c & E LOSS (ft ......................... 

Warning: The cross-sect ion end po in t s  had t o  be extended v e r t i c a l l y  f o r  t h e  computed water surface. 
warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) 1s l e s s  than 

0.7 o r  g rea ter  than 1.4. Th is  may i n d i c a t e  t he  need fo r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 4SlES23 (F2O) 
REACH: REACH 1 RS: 0.545 
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~ a n n i n g ' s  n values num= 3 
s t a  n Val s t a  n Val *****:::***:,:~!*****h*i(i(**,t*,t****************** 

9890 .04 9900 .05510216.99 ,045 

sank s ta :  Lef t  Right Lengths: Left channel Right coeff cont r .  Expan. 
990010216.99 650 680 650 .1 .3 

CROSS SECTION 

RIVER: 4SlES23 (F2O) 
REACH: REACH 1 RS: 0.41i  

INPUT 
Descr ipt ion:  D i r e c t l y  downstream of 2-4' x 2.5'  wood boxes. 
North o f  s t ruc ture  

i q  wa+erman wash. 

Manning's n Value5 num= 3 
s t a  n Val s t a  n va l  s t a  n v a l  

*** . * * ** l * * l~** l . ,~**bt f *****~ , . I * ,~~*t I I * *1*****~*~~**~*  

9870 .04 9920 ,05510583.21 ,045 

sank Sta: Lef t  Right Lengths: L e f t  channel R i  h t  c o e f f  cont r .  Expan. 
992010583.21 1350 1378 d 5 0  .1 .3 

$$~::*:~$~$~~*~~z!:z**:::~i~:*$!:*;* *,,,, ********,,* ***,,******** ***,< ........................ 
* E.G. Elev (ftl 1301.62 * ~ l e m e n t  * Left 0s * channel * ~ i g h t  0s * 
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4SlES23-F20.rep * 
0.040 * 0.055 " * v e l  Head (ft) * 0.00 * w t .  n-val . * 

', w.5. Elev (ft * 1301.61 * Reach Len. (ft) * 1350.00 * 1378.00 * 1350.00 : 
* c r i t  w.s. (ftj 2 *  low Area (sq ft) * 74.75 * 1052.79 * * 74.75 * 1052.79 " * E.G. s lope (ft/ft) *0.000166 * Area f s ~ j  ft) t 

* 550.00 * Flow C 5) * 46.63 * 503.37 * * Q To ta l  (cfs) 
* 

* 702.64 * TOP w id th  (ft) * 50.00 * 652.64 : * TO w id th  (ft) 
* 

* 0.62 * 0.48 * Ve? To ta l  (ft/s) * 0.49 * ~ v g . , ~ e l .  ( f t /s  * 5.06 * Hy r Depth (ft3 

* 
* 1.49 1.61 * " Max Chl ~ p t h  (ft) 

,, 
* 3623.0 * 39112.3 * * conv. To ta l  (cfs) 42735.3 * conv. (cfs) 

1369.85 * Wetted Per. (ft) * 50.16 * 652.87 * * Length wtd. (ft) * 1296.55 * Shear ( lb/sq ft b * 0.02 * 0.02 * * Min Ch E l  (ft) 
* 

* 1.02 * Stream Power (1 /ft 5) : 0.01 * 0.01 " * Alpha 
* ~ r c t n  LOSS (ft * 0.88 * cum volume (acre- f t )  * 2.02 * 28.22 * 9.85 
* C & E Loss (ft * 0.00 * cum SA (acres) 1.47 * 17.89 * 11.24 
* t * f * * , , * , , * * * * * * , , * * f , < * * *V * * * * *+ ' " , , , , i * * * * * * , , * * * * * * * * * *9 , * * * *~< * * * * *~~ * * * * * * * *~~ * * * *~ ' *~~ * *~~* * * * * * * * *~~ * * *~ '  

Warning: The cross-sect ion end po in t s  had t o  be extended v e r t i c a l l y  fo r  t he  computed water surface. 
Warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 

0.7 o r  g rea ter  than 1.4. This  may i n d i c a t e  the need f o r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 451ES23 (F2O) 
REACH: REACH 1 RS: 0.156 

Manning's n Values num= 3 
Sta n Val n Val s t a  n Val ****,~l*h*****,,*h*****~I~*?,,:i***tDh***~:**~:***~<*~< 
9890 .04 9900 .05510170.43 ,045 

Bank Sta: Lef t  R igh t  Lengths: Le f t  channel R i  h t  c o e f f  cont r .  Expan. 
990010170.43 800 822 800 .1 .3 

:::::,:::::::,::::::**e::Ez:*t5::V:,Gftq,t *+***,<*,,**,<** ~ * * * * ~ * * * * g , * ~ , , * ~ * ~ ~ , , * 9 , * 2 , ~ , c , , * ~ ~ * ~ * * * ~ ~ ~ ~ * * f ~ ~  
* E.G. EleV (ft) * 1300.73 * ~ l e m e n t  * Le f t  OB * channel : Right  OB : 
* v e l  Head (ft) * 0.05 * w t .  n-val.  e * 0.055 0.045 
* w.5. Elev (ft) * 1300.68 * Reach Len. (ft) * 800.00 " 822.00 * 800.00 * 
* c r i t  W.S. (ft) e *  low Area (sq ft) * * 316.90 : 246,52 : 
f < ~ . ~ . s l o p e ( f t / f t )  *0.003011 " ~ r e a  s ft) 

* 316.90 246.52 
" 9 To ta l  ( c ~ s )  * 990.00 * Flow tC$S) *. * 588.53 * 401.47 * 
* TO w id th  (ft) * 515.33 * Top w ld th  ?d * 226.00 * 289.32 * 
* ve? Tota l  ( f t / s )  * 1.76 * AV!. , ve l .  * * 1.86 * 1.63 * 

Max c h l  0pth (ft) * 1.90 * Hy r Depth (ft) t * 1.40 * 0.85 * 
* conv. To ta l  (cfs) * 18040.5 " conv. (cfs) t * 10724.6 * 7315.9 ' 
* Length Wtd. (ft) " 811.71 " Wetted per. (ft) 

* * 226.04 * 289.34 * 
* Min Ch E l  (ft) * 1298.78 * Shear ( lb/sq ft b * * 0.26 * 0.16 " 
* Alpha * 1.01 * stream power (1 /ft s) 2 * 0.49 * 0.26 * 
* F rc tn  LOSS (ft * 1.61 * cum volume (acre-ft) 0.86 * 6.55 : 6.03 * 
* c & E LOSS (ft * 0.00 * cum SA (acres) 0.69 * 4.00 6.75 * 
.................................................................................................... 

warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l ess  than 
0.7 o r  g rea ter  than 1.4. This  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sect ions.  

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and prevlous cross sect ion.  

Th is  may i n d i c a t e  t he  need fo r  add i t i ona l  cross sect ions.  

CROSS SECTION 
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RIVER: 4SlES23 (F2O) 
REACH: REACH 1 RS: 0.000 

INPUT 
Descr i  t i o n :  L i m i t  o f  Study. 
D i rec t?y  downstream o f  3-58" x 36" CMP's. 
s t a t l o n  Elevation Data num= 43 

s t a  Elev s t a  s t a  Elev s t a   lev s t a  Elev 

9870 1299.63 9880 1299.61 9900 1297.37 9960 1298.12 10000 1296.84 
10039.78 1296.9710052.49 1297.0110079.55 1297.110104.98 1297.1810119.33 1297.23 
10157.48 1297.3510159.11 1297.3610164.21 1297.3810198.89 1297.510209.97 1297.53 
10238.66 1297.6410262.46 1297.7210278.44 1297.7810314.95 1297.9210318.22 1297.93 
10328.42 1297.9710357.99 1298.0710367.45 1298.1110397.77 1298.2110419.94 1298.29 
10437.55 1298.3510472.43 1298.4910477.33 1298.5110492.63 1298.57 10517.1 1298.67 
10524.93 1298.7110556.88 1298.8510577.42 1298.9510596.66 1299.0510629.91 1299.23 
10636.43 1299.2710656.85 1299.3810676.21 1299.49 10682.4 1299.5310715.99 1299.71 
10734.9 1299.8110755.77 1299.9110787.39 1300.06 

Manning's n Values num= 3 
s t a  n Val s t a  n Val s t a  n Val ******* ~ * , < * * , , * * * * f * * , ~ * C ~ ~ * , < * * * * * * , c * * * * * ~ 9 ~ ~ * * * * ~ * *  

9870 .04 9960 .05510157.48 ,045 

sank s t a :  Le f t  R igh t  Lengths: L e f t  channel R igh t  Coeff Contr. Expan. 
996010157.48 1 1 1 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  #PF 1 V**t*C**t***********,<******,c** **** *** **** ****?<* ,,,< ***9:**,<**************,<*+r*****+***,,**********+,* 

f E.G. EleV (ft) * 1299.12 : Element * Lef t  0s : channel * R i  h t  00 : 
" Vel Head (ft) * 0.03 ' w t .  n-val .  * 0.040 0.055 f 8.045 
* W.S. Elev (ft) * 1299.09 * Reach Len. (ft) 
* c r l t  W.S. (ft) 1298.11 *  low Area (sq ft) * 93.66 * 377.73 : 410.12 * 
* ~ . ~ . s l o p e ( f t / f t )  *0.001498 * ~ r e a ( s  ft) * 93.66 ' 377.73 410.12 * 
* Q T o t a l  ( c f ~ )  * 1260.00 " Flow (C?S) * 155.58 * 608.66 * 495.76 " 
* TO Width (ft) * 718.75 " TOP w id th  (ft) * 75.33 197.48 * 445.95 * 

Vey T o t a l  (f t /s) * 1.43 * Avg. v e l .  ( f t / s )  * 1.66 " 1.61 ^ 1.21 " 
* Max ch l  Dpth (ft) * 2.25 * Hydr. Depth (ft) * 1.24 " 1.91 * 0.92 * 
* conv. T o t a l  (cfs) * 32550.1 * conv. (cfs) * 4019.2 * 15723.8 * 12807.0 * 

* wetted per.  (ft) * 75.43 * 197.50 445.95 * 
* 1296.84 * Shear (1 b/sq ft) * 0.12 * 0.18 " 0.09 * 
* 1.06 * stream Power ( l b / f t  s) ; 0.19 * 0.29 * 0.10 : * * cum volume (acre-ft) * * F r c t n  LOSS (ft) 

* 
A A 

* C & E LOSS (ft) 
A * cum sA (acres) 

******li**t******t**h*i**,;*<,** ,>****,: %,c$<9a** * * * * * * % * * * * * * * * Y c * < < * * * * * * * * * * * , < * * * * % * * * * * * * * * * * * * * * * ~ ~ * * * *  

******+*********** $,** *9;**** ,?,< I*****,I**tt****-***********,?9c*+,*<,*******9<**-****~*~~** 

SUMMARY OF MANNING'S N VALUES 

River:451E523 (F2O) 
I * * * * * * * * * * * * * * t * t * t t C * * * * * * ~ ~ * , ~ * t ~ , ~ ~ * * l * * ~ ~ * * * * * ~ ~ ~ * * * ~ ~ ~ 9 < * * ~ * ~ *  

* Reach R i v e r s t a .  " n l  " n2 " n3 * *******.** ** *********$?*,?***** ....................................... 

" 4.645 *REACH 1 .04* .055* . 045* 
"REACH 1 * 4.447 2 .04' .055* .045* 
*REACH 1 * 4.099 d .04" .055* .045* 
*REACH 1 3.890 1 .04" ,055" ,045" 
*REACH 1 3.640 d .04* .055* ,045' 
*REACH 1 3.357 * .04* .055* ,045' 
'REACH 1 * 3.086 * .04" .058* .052* 
*REACH 1 * 2.950 * .04* . O5BY .052* 
*REACH 1 * 2.833 e .04* .055* ,045' 
*REACH 1 * 2.611 * .04* ,055" .045* 
*REACH 1 * 2.352 I* .04* ,055" .045* 
"REACH 1 * 2.033 1* .04" ,055' ,045" 
"REACH 1 " 1.752 f .04* .055" ,045" 
"REACH 1 1.524 * .04* .055* .045* 
'REACH 1 1.358 * .04* .055* ,045" 
'REACH 1 * 1.132 * .04* .055* .045* 
'REACH 1 * 0.775 * .04* ,055' .045* 
*REACH 1 * 0.545 u .04' .055* .045* 
*REACH 1 " 0.417 n .04* .055'c .045* 
"REACH 1 " 0.156 * .04* ,055' ,045' 
*REACH 1 * 0.000 + .04" ,055" .045* 
* *~ * * * * * * t * * * l * * *+ t~~* * * *~~11 , i *11 * i ( * * * * * * *~ * * * * * * * *~ * * * * * * * * * *~ * * * *  
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4SlES23-F2O.Pep 

SUMMARY OF REACH LENGTHS 

$ ~ ~ ~ ~ ~ , ~ 5 ~ ~ ~ ~ ~ , 6 ~ ~ ~ ~ ~ i r i r , i r + ~ i r * i , , ~ t h / i ~ 1 ~ , ~ I ~ * i ~ I , , + c , ~ ~ ~ ~ ~ ~ ~ ~ * * * ~ * * * ~ * * ~ ~ * * * * * *  

Reach * R i v e r  S t a .  * L e f t  * c h a n n e l  * ~ i g h t  ' 
****h****h,,******,,,r**tt****,<**ii*************9<+8*********~~*~~******* 

"REACH 1 * 4.645 * 1050' 1048" 1050" 
"REACH 1 *' 4.447 * 1800*  1836*  1800" 
"REACH 1 * 4.099 * 1100" 1104*  1100*  
"REACH 1 * 3.890 * 1300" 1320' 1300*  

'REACH 1 * 3.640 * 1475*  1494" 1475' 
"REACH 1 * 3.357 * 1400* 1427* 1400' 
"REACH 1 * 3.086 7OOU 721' 700' 
*REACH 1 * 2.950 600* 617" 600" 
"REACH 1 * 2.833 * 1150' 1171" 1150" 
"REACH 1 * 2 .611  * 1350" 1370" 1350"  
"REACH 1 * 2.352 t 1650" 1685' 1650" 
:REACH 1 *( 2.033 * 1450" 1479' 1450' 
<REACH 1 * 1.752 * 1200*  1207" 1200" 
'REACH 1 * 1.524 s 850" 877" 850: 
*REACH 1 " 1.358 1175*  1194* 1175 
*REACH 1 * 1.132 * 1850" 1883" 1850h 
'REACH 1 'c 0.775 * 1200*  121ZU 1200d 
'REACH 1 * 0.545 * 650V 680" 650" 
"REACH 1 " 0.417 * 1350" 1378*  1350" 

"REACH 1 * 0.156 800' 822" 800* 
0 .000 1' lY 1' : ~ ~ Z ~ t ~ t , ~ * * * * * * * i * * * * * * h t i . :  ,<,, ** ,<,,,< :*(*****<<,<9<***,?*+:,<****",t******** 

*t**,,l***,~**hV*******I*I*h*l'~,**t ,,,, ****,,*********<:**+:,,,,**********+<*****,,*~***f,****+,* 

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
R i v e r :  451ES23 (F20) 
******************* * * * * * I * I ( * * *?<* * * * I I * * * i i 1 * * * * * *9 r *~~* * * * * *  

* Reach * R i v e r  s t a .  " c o n t r .  * ~xpan:.,,: 
h*t*t*******,~*fl*+**,<I<*****i~I~****~**~~*****~~****~:***~.~ 

"REACH 1 * 4.645 * . lV .3* 
"REACH 1 * 4.447 " .1" .3' 
"REACH 1 * 4.099 " . l* 1" 3* . 3 *  

* 3.890 <'REACH 1 " 3.640 " 
1,: 

*REACH 1 .3*  
"REACH 1 * 3.357 * . 1" 

1" 
.3 *  

:'REACH 1 * 3.086 " .3 *  
"REACH 1 " 2.950 * .1' .3* 

* 2.833 * .I" 3* 
"REACH 1 
"REACH 1 * 2 . 6 1 1  * .1* .3" 

a 2.352 * .l" 3* 
"REACH 1 
"REACH 1 * 2.033 .1" .3*  
+;REACH 1 1.752 " 1" .3*  

*REACH 1 " 1.524 * .IY . 3" 
*REACH 1 -* 1 . 3 5 8  " . .3* 
*REACH 1 * 1.132 " .I* .3*  
'REACH 1 " 0.775 * . l* .3* 
'REACH 1 * 0.545 * .I* .3* 
*REACH 1 * 0.417 * .l* .3" 
"REACH 1 *' 0 .156 * .I' .3* 
*REACH 1 * 0.000 * . l* .3* 
* * , < * * * * * , < * * * l * * * * * * i . , * * * * " ' 1 * , , * * * t * * * * * * ~ * 9 < * * ~ ~ * * * *  
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MODEL: WATERMAN WASH 
REACHES: WATERMAN WASH 

3SlWS15B (D39) 
3SlWS15A (640) 

3SlWS26 (D33) 
3SlWS25B (D32) 
3SlWS25A (D31) 
4SlES15A (F34) 

4SlES9 (E49) 
4SlES20 (E44) 

3SlWS22A (D42) 
3SlWS22B (639) 



watermanwash. rep  

XXXX XXXX 
X X X X 
X X X 
X X Y X X X X X  
X X X 
X X X X 

XXXX X X 

XXXX 
X 
X 

XXXX 

PROJECT DATA 
P r o j e c t  T i t l e :  waterman wash 
~ r o l e c t  F i l e  : watermanwash.prj 
Run Date and ~ i m e :  2/28/2005 8:47:20 AM 

P r o j e c t  i n  Eng l ish  u n i t s  

P r o j e c t  Descr ip t ion :  
waterman wash FDs 
Prepared by: 
Enqineer inq and Environmental consu l tan ts ,  
rnE. 
3003 y .  c e n t r a l  Avenue, s u i t e  600 
Phoemx, Ar izona 85012 
Phone: 
602-248-7702 FAX: 602-248-7851 
For: 
Flood Contro l  D i s t r i c t  of Maricooa 
county 
waterman Wash - c o n t r a c t  # 2002C024 
Topographic Mapping Source: 

Stewart Geotechnolo y Dec. 2000 
10'  contour I n te r va?  
o ischar  e i n fo rma t i on  
o b t a i n e l  from hydrology r e p o r t  
s tudy L i m i t s :  
waterman wash 
F ina l  Model Run 
Date: J u l y  2004 
Model : waterman wash 
Discharge i n fo rma t i on  ob ta ined from 
hydrology.  r epo r t  
s tudv L i m i t s :  
watehnan wash 
F ina l  Model Run Date: 3 u l y  
7nn4 

PLAN DATA 

Plan T i t l e :  waterman Wash 
Plan F i l e  : q:\303002 waterman wash\HEC-RAS\Completed Models\Pr intable version\waterman 
wash\Watermanwash.pOl 
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Geometry T i t l e :  Waterman wash 
Geometry F i l e  : q:\303002 waterman wash\HEc-Rns\Completed Models\Printable 

version\waterman wash\watermanwash.gOl 

Flow T i t l e  : Waterman wash 
F ~ O W  F i l e  : q:\303002 Waterman Wash\HEC-Ws\Completed Models\Printable 

version\waterman Wash\watermanwash.fOl 

Plan summary In fo rmat ion :  
Number of: cross sec t ions  = 224 ~ u l i t p l e  Openings = 0 

c u l v e r t s  = 2 ~ n l i n e s t r u c t u r e s  = 0 
Bridges = 1 ~ a t e r a l  s t r uc tu res  = 0 

Computational Informat ion 
water sur face c a l c u l a t i o n  to le rance = 0.01 
c r i t i c a l  deoth ca l cu la ton  to le rance = 0 .01  
Maximum number o f  i n t e r a t i o n s  = 20 
Maximum d i f f e r e n c e  to1  erance = 0.3 
 low to le rance f a c t o r  = 0.001 

comautation oo t ions  
' c r i r i c a l  deptn comp~red o n l y  where necessary 

conveyance talc-lation Metnod: A t  oreaks i n  n values on l y  
F r i c t l o n ~ s l o ~  ~ e ~ h o d :  , , Average conve ance 
CompLtationa F ~ O U  Regime. s - b c r ~ r i c a l  crow 

Encroachment Data 
Equal conveyance = True 
 eft o f f s e t  - - 0 
R i g h t o f f s e t  = 0 

R iver  = 4SlES9 (E49) Reach = REACH 1 
RS p r o f i l e  Method va lue1 value2 
3.282 P F 2  1 9980 10120 
3.073 PF 2 1 9860 10150 
2.828 PF 2 1 9870 10120 
2.567 PF 2 1 9900 10100 
2.308 P F Z  1 9800 10200 
2.056 PF 2 1 9800 10200 

River  = 4SlEs9 (E49) 
RS p r o f i l e  
1.816 PF 2 
1.522 PF 2 
1.355 PF 2 
1.085 PF 2 
0.819 P F 2  
0.637 PF 2 
0.580 PF 2 
0.566 PF 2 
0.552 PF 2 
0.495 PF 2 
0.409 PF 2 
0.289 PF 2 
0.125 PF 2 

River  = 3slws15B (039) 
RS p r o f i l e  
3.202 P F 2  
2.941 P F 2  
2.582 PF 2 
2.341 PF 2 
2.074 P F 2  
1.817 PF 2 
1.534 PF 2 
1.334 PF 2 
1.109 P F 2  
0.865 PF 2 
0.632 PF 2 
0.292 PF 2 

Reach = REACH 2 
Method Val u e l  value2 

1 9945 10260 
1 9953 10035 
1 9950 10040 
1 9925 10045 
1 9900 10030 
1 9945 10040 
1 9840 10150 

Reach = REACH 1 
Method Val u e l  

1 9900 
1 9900 
1 9970 
1 9985 
1 9986.15 
1 9990.65 
1 9950 
1 9935 
1 9920 
1 9970 
1 9975 
1 9860 

Val ue2 
10100 
10100 
10120 
10040 
10110 
10080 
10030 
10040 
10045 
10025 
10075 
10025 

R iver  = waterman wash Reach = REACH 2 
RS p r o f i l e  Method Val u e l  value2 
25.296 PF 2 1 9700 10300 
25.005 PF 2 1 9750 10250 
24.668 PF 2 1 9700 10200 
24.518 PF 2 1 9650 10300 
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R i v e r  = 3SlWS15A (640) 
RS p r o f i l e  
8.704 P F 2  
8.502 PF 2 
8.303 P F 2  
8.111 PF 2 
7.905 P F 2  
7.708 P F 2  
7.487 P F 2  
7.299 P F 2  
7.076 PF 2 
6.909 PF 2 
6.708 P F 2  
6.495 PF 2 
6.248 P F 2  
6.003 PF 2 
5.800 P F 2  
5.567 P F 2  
5.332 PF 2 
5.075 P F 2  
4.821 P F 2  
4.587 P F 2  
4.355 PF 2 
4.113 P F 2  
3.930 PF 2 
3.667 P F 2  
3.438 PF 2 
3.198 P F 2  
2.986 P F 2  
2.762 P F 2  
2.519 P F 2  
2.227 PF 2 
1.993 PF 2 
1.752 PF 2 
1.533 PF 2 
1.285 PF 2 
1.042 PF 2 
0.801 PF 2 
0.575 PF 2 
0.378 PF 2 

Reach = REACH 1 
Method Va lue1  

1 9950 
1 9950 
1 9970 
1 9980 
1 9935 
1 9885 
1 9965 
1 9950 
1 9800 
1 9815 
1 9983 
1 9970 
1 9850 
1 9910 
1 9870 
1 9830 
1 9885 
1 9785 
1 9860 
1 9890 
1 9840 
1 9765 
1 9610 
1 9810 
1 9765 
1 9815 
1 9690 
1 9705 
1 9590 
1 9650 
1 9780 
1 9830 
1 9725 
1 9790 
1 9830 
1 9755 
1 9735 
1 9200 

R i v e r  = 4slES2O (E44)   each = REACH 1 
RS p r o f i l e  ~ e t h o d  Va l  u e l  Va l  ue2 
1.054 PF 2 1 9750 10250 
0.785 PF 2 1 9800 10500 
0.506 P F Z  1 9600 10650 
0.276 PF 2 1 9550 10400 

R i v e r  = 3SlWS22B 
RS p r o f i  1 e 
3.753 PF 2 
3.527 PF 2 
3.281 P F 2  
3.005 PF 2 
2.755 PF 2 
2.456 PF 2 
2.200 P F 2  
1 .961  PF 2 
1.713 PF 2 
1 .451  PF 2 
1.203 P F 2  
0.955 PF 2 
0.696 P F 2  
0.378 P F 2  

Reach = 
Method 

1 
I 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

REACH 1 
Va l  u e l  

9950 
9955 
9925 
9925 
9800 
9855 
9550 
9800 
9725 
9950 
9950 
9950 
9955 
9680 

R i v e r  = 3SlWS22A (D42) Reach = REACH 1 
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watermanwash.rep 
RS p r o f i l e  Method v a l u e 1  va lue2  
0.892 PF 2 1 9925 10055 
0.577 PF 2 1 9970 10070 
0.310 PF 2 1 9950 10050 

FLOW DATA 

Flow T i t l e :  Waterman Wash 
Flow F i l e  : q:\303002 waterman ~ a s h \ ~ ~ ~ - R . . ~ \ ~ o m p l e t e d  ~ o d e l s \ P r i n t a b l e  version\waterman 
wash\watermanwash.fOl 

* R i v e r  Reach 
* 35lW522B G39) REACH 1 
* 351W522B lG39) REACH 1 

* 351W522A (042) REACH 1 
* 45lES2O (E44 REACH 1 
* 4SlES2O (E44j REACH 1 " 4SlES2O E44 REACH 1 
" 451ES2O [E443 REACH 1 
* 451E59 (E49) REACH 1 
* 451E59 (E49) REACH 1 
* 451ES9 (E49) REACH 1 

* 451ES15A (F34) REACH 1 
* 45lESl5A F34) REACH 1 
' 451ES15A 8F34 REACH 1 
* 451E515A (F343 REACH 1 
* 451ES15A (F34 REACH 1 
* 4SlES15A F34j  REACH 1 
* 4 E l 5 A  

3 4  
REACH 1 

* 451ES15A F34 REACH 1 
* 451ES15A F34) REACH 1 
* 45lE515A [F34) REACH 1 
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* waterman wash 
* waterman wash 

waterman wash 
* waterman wash 
* waterman wash 
* waterman wash 

REACH 
REACH 
REACH 
REACH 
REACH 
REACH 
REACH 
REACH 
REACH 
REACH 
REACH 
REACH 
REACH 
REACH 
REACH 
REACH 
REACH 
REACH 
REACH 
REACH 
REACH 
REACH 
REACH 
REACH 
REACH 
REACH 
REACH 
REACH 
REACH 
REACH 
REACH 
REACH 
REACH 
REACH 
REACH 
REACH 
REACH 
REACH 
REACH 
REACH 
REACH 
REACH 
REACH 
REACH 
REACH 
REACH 
REACH 
REACH 
REACH 
REACH 
REACH 
REACH 
REACH 
REACH 
REACH 
REACH 
REACH 
REACH 
REACH 
REACH 
REACH 
REACH 
REACH 
REACH 
REACH 
REACH 
REACH 
REACH 
REACH 
REACH 
REACH 
REACH 
REACH 
REACH 
REACH 
REACH 

REACH 1 
REACH 1 
REACH 1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

iwa ~sh.  rep  
1840 * 
1860 * 
1880 * 
3470 * 
230 * 
280 ' 
370 * 
400 
490 * 
540 * 
610 * 
270 * 
370 * 
420 * 
4200 " 
4120 " 
4050 ' 
3970 " 
3910 ' 
3830 * 
3760 * 
3670 * 
3610 * 
3560 * 
1920 * 
2060 * 
2160 * 
2250 * 
2380 * 
2420 * 
2720 * 
2740 * 
2750 * 
2770 " 
2780 * 
2800 * 
2810 * 
2830 " 
2850 * 
2860 * 
2880 * 
2900 ' 
2920 * 
2940 * 
2950 * 
2970 * 
2980 * 
3000 * 
3580 * 
4180 * 
4720 " 
5280 * 
5890 * 
6630 * 
3630 * 
3540 * 
3470 ' 
3380 * 
3290 * 
3200 * 
3120 * 
3050 * 
2320 * 
2320 ' 
2320 " 
2420 * 
2570 * 
2700 * 
2820 * 
2940 * 
3060 * 
3170 * 
3270 * 
3170 * 
3060 * 
2940 * 
2840 " 
2710 * 
2600 * 
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* waterman wash 
* waterman wash 
* waterman Wash 
* waterman wash 
* waterman wash 
* waterman wash 
* waterman wash 
* waterman wash 
* waterman wash 
* waterman wash ', waterman wash 
* waterman wash 
* waterman wash 
* waterman wash 
* waterman wash 
* waterman wash 
* waterman wash 
* waterman wash 
* waterman wash 
* waterman wash 
* waterman wash 
* waterman wash 
* waterman wash 
* waterman wash 
* waterman wash 
* waterman Wash 
* waterman Wash 
* waterman Wash 
* waterman wash 
* waterman wash 
* waterman wash 
* waterman wash 
* waterman wash 

* waterman wash 
waterman wash 

* waterman wash 
'( waterman wash 
' haterman hash 

daterman wash 
tuterman hash 
daterman wash 
v!aterman wash 

+ eaterman hash 
watcrman wash 
aaterman wash - aaterman hash 
waterman Rasn - waterman hasn 
haterman kasn 

* waterman wash 
* waterman wash 
* waterman wash 
* waterman wash 
it waterman wash 
* waterman wash 
* waterman wash 
'( waterman wash " waterman wash 
'' waterman Wash 
9, waterman wash 
* waterman wash 
* waterman wash 
'c waterman wash 
* waterman wash 
* 3slws1s~ (039) 

* 3SlWS15B (039 
3slWSlSB (039 " 3SlWSlSB 039 
3SlWSl5B ED391 

REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 2 
REACH 2 
REACH 2 
REACH 2 
REACH 3 
REACH 3 
REACH 3 
REACH 3 
REACH 3 
REACH 3 
REACH 3 
REACH 3 
REACH 3 
REACH 3 
REACH 3 
REACH 3 
REACH 3 
REACH 3 
REACH 3 
REACH 3 
REACH 4 
REACH 4 
REACH 5 
REACH 5 
REACH 5 
REACH 6 
REACH 6 
REACH 6 
REACH 6 
REACH 6 
REACH 6 
REACH 7 
REACH 7 
REACH 8 
REACH 8 
REACH 9 
REACH 9 
REACH 9 
REACH 10 
REACH 10 
REACH 10 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 
REACH 1 

!rmanwash. rep 
2510 " 
2410 '' 
2300 * 
2210 * 
2100 " 
2070 * 
2040 * 
2020 * 
1990 * 
1970 * 
1950 gt 

1920 * 
1890 * 
1010 * 
1070 '< 
1140 '< 
1180 * 
1220 " 
1270 * 
1310 * 
1350 * 
1350 * 
1410 * 
1480 " 
1580 * 
1640 ' 
1740 * 
2140 * 
2940 * 
3470 * 
3650 * 
3650 * 
4230 * 
4230 * 
6060 ' 
6060 * 
6060 * 
6020 * 
6020 " 
6110 * 
6110 * 
6080 * 
6080 ' 
7400 " 
7400 ' 
8250 " 
8250 " 
8250 qc 

9470 " 
9470 ic 

9540 
9540 ", 
9510 " 
9510 " 
9770 " 
11490 * 
11490 * 
11320 " 
11320 * 
11270 * 
11150 * 
11150 * 
11070 * 
11070 '* 
13290 '' 
13380 '' 
13260 " 
13430 * 
15070 * 
15070 * 
22850 ' 
670 ' 
880 * 
980 * 
1070 * 
1030 * 
1000 * 
960 * 
930 ' 
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w a t e r m a n w a s h . r e ~  
* 3SlWS15B (039) REACH 1 1.109 " 900 
* 3SlWS15B (039) REACH 1 0.865 * 890 * 
* 3SlWS15B (039) REACH 1 0.632 * 870 * 0 * 3SlWSl5B (039) REACH 1 0.292 * 850 * 
* * ,~ * * * * * * t *VV** * * * * * * * *h* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

Boundary c o n d i t i o n s  
+***v***************,,***~*(****f****,,**,,***********************************~**********,<**********,,******* 

Reach p r o f i l e  Upstream Downstream * 
: * ! $ ~ : r * V * t * * * * * * * * t * h * * * * * * * * ( * * h * * * * ~ * * * * * ~ * * * * * * * * ~ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ~ ~ * 9 < * ~ * ~ ~ * * * * * ~ ~ * * * * * ~ *  

* 3SlWSZZB G39) REACH 1 PF 1 Normal S = 0.04 
* 3SlWS22A 2042) REACH 1 

h 

PF 1 *i Normal s = 0.0053 * 
* 451ES2O (EM) REACH 1 PF 1 h Normal s = 0.005 * 
* 4SlES9 (E49) REACH 1 PF 1 * Normal S = 0.0052 * 
* 451ES15A (F34) REACH 1 PF 1 * Normal s = 0.006 ii 

* 3SlWS2SA (D31) REACH 1 PF 1 ir Normal 5 = 0.0055 * 
" 351WS25B (D32) REACH 1 PF 1 * Normal S = 0.0051 * 
* 3SlWS26 (D33) REACH 1 PF 1 * Normal S = 0.0051 * 

3SlWS15A (G40) REACH 1 PF 1 * Normal s = 0.04 * 
', waterman wash REACH 1 PF 1 * Normal s = 0.005 s 

* waterman wash REACH 1 0  PF 1 /i Known WS = 1 1 4 1  * 
3SlWS15B (D39) REACH 1 PF 1 ii Normal s = 0.0047 * 

*******b***V*******V****II********,,*******~****~***********~<9~***********~~********~~*************~~*****~*** 

GEOMETRY DATA 

Geometry T i t l e :  waterman wash 
Geometry F i l e  : q:\303002 Waterman Wash\HEC-RAS\Completed M o d e l s \ P r i n t a b l e  ve rs ion \wa te rman  
wash\watermanwash.gOl 

Reach c o n n e c t i o n  T a b l e  
**********+***,,,~*********II**,I**~,**************,?*~********~~****~~****************** 

Reach * ups t ream Boundary * Downstream ~ o u n d a r y  " :*!%I***********, <*,, **********************,?*,<,?* ,<,< .................................. 
* 3SlWS22B (G39) REACH 1 * * JUNC 8 * 
* 3SlWS22A (042) REACH 1 A * JUNC 7 * 
* 4SlES2O (E44) REACH 1 * * JUNC 3 * 
* 4SlE59 (E49) REACH 1 * * JUNC 3 * 

4SlES9 (E49) REACH 2 * l U N C 3  * JUNC 2 * 
* 451ES15A (F34) REACH 1 * * JUNC 1 * 
* 3SlWS25A 031) REACH 1 * * JUNC 4 * 
* 3SlWS25B tD32) REACH 1 * " JUNC 5 * 
* 3SlWS26 ( ~ 3 3 )  REACH 1 & " JUNC 6 *r 

* 3SlWS15A (G40) REACH 1 a * JUNC 9 * 
* waterman wash REACH 1 * " JUNC 1 ir 

" waterman wash REACH 2 * l U N C 1  " JUNC 2 * + waterman wash REACH 3 * l U N C 2  * IUNC 4 * 
" Waterman wash REACH 4 * IUNC 4 * JUNC 5 * 

Waterman wash REACH 5 * IUNC 5 " IUNC 6 * 
* waterman wash REACH 6 * IUNC 6 * IUNC 7 * 
* waterman wash REACH 7 * IUNC 7 * IUNC 8 * 
* waterman wash REACH 8 * IUNC 8 * IUNC 9 * 
* waterman wash REACH 9 * IUNC 9 * IUNC 1 0  * 
* waterman wash REACH 1 0  " IUNC 1 0  * i 

* 3S1WS15B (D39) REACH 1 *r * IUNC 1 0  Y 

V , > * t , ? ~ s ~ ~ ~ * * t * * * * * * * , ~ * * * * * * * * * * ~ ; * * * ~ ~ * * - * ~ ~ , < , < ~ , , , ~ * , ~ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

IUNCTION INFORMATION 

Name: IUNC 1 
D e s c r i p t i o n :  
Energy c o m p u t a t i o n  Method 

L e n g t h  a c r o s s  J u n c t i o n  T r i b u t a r y  
~ i v e r  Reach ~ i v e r  Reach Len t h  A n g l e  

waterman wash REACH 1 t o  waterman wash REACH 2 1310 
4SlES15A (F34) REACH 1 t o  waterman Wash REACH 2 1515 

Name: JUNC 2 
D e s c r i o t i o n :  
~ o m e n t u m  c o m p u t a t i o n  Method 

~ d d  F r i c t i o n  
DO  NO^ ~ d d  w e i g h t  

L e n g t h  a c r o s s  J u n c t i o n  T r i b u t a r y  
R i v e r  Reach R i v e r  Reach Len t h  A n g l e  

Waterman wash REACH 2 t o  Waterman wash REACH 3 1 3 2 1  * Page 9 



Watermanwash.rep 
t o  waterman wash REACH 3 451ES9 (E49) REACH 2 

Name: IUNC 3 
Descr ip t ion :  
Energy computation Method 

Length across Junct ion 
~ i v e r  Reach 

451ES9 (E49) REACH 1 
4SlES2O (E44) REACH 1 

T r i b u t a r y  
R iver  Reach 

t O  451ES9 E49 REACH 2 
t O  451ES9 [E49{ REACH 2 

Len t h  
1330 
1700 

Angle 

Name: IUNC 4 
Descr ip t ion :  
Momentum computation Method 

~ d d  F r i c t i o n  
Do Not Add weight  

Lenath across Junct ion T r i  butarv 
Len t h  

2409 
74 

Angle 

70 

~ i ( i e r  Reach 
Waterman wash REACH 3 
3SlWSZSA (D31) REACH 1 

Rive r  Reach 
t o  waterman wash REACH 4 
t o  waterman wash REACH 4 

Name: JUNC 5 
Descr ip t ion :  
Momentum computation Method 

~ d d  F r i c t i o n  
Do Not Add weight  

Length across Junct ion 
~ i v e r  Reach 

waterman Wash REACH 4 
3SlWS2SB (D32) REACH 1 

T r i  bu tarv  
Angle 

70 

~ i v e r  ' Reach 
t o  waterman wash REACH 5 
t o  waterman Wash REACH 5 

Length 
1555 

2 1  

Name: IUNC 6 
Descr ip t ion :  
Momentum computation Method 

ndd F r i c t i o n  
Do Not Add Weight 

Length across Junct ion 
R iver  Reach 

Waterman wash REACH 5 
3SlWS26 (D33) REACH 1 

T r i b u t a r y  
~ i v e r  Reach 

t o  waterman wash REACH 6 
t o  waterman wash REACH 6 

Angle 

60 

Name: IUNC 7 
oesc r i p t i on :  
Momentum computation Method 

ndd F r i c t i o n  
Do Not Add weight  

Length across Junct ion 
River  Reach 

waterman wash REACH 6 
3SlWS22A (042) REACH 1 

T r i b u t a r y  
R iver  Reach 

t o  waterman wash REACH 7 
t o  Waterman wash REACH 7 

Angle 

50 

Length 
1408 
1637 

Name: JUNC 8 
Descr ip t ion :  
Energy computation Method 

Length across Junct ion 
~ i v e r  Reach 

waterman wash REACH 7 
3SlWS22B (G39) REACH 1 

T r i b u t a r y  
R iver  Reach 

t o  Waterman wash REACH 8 
t o  waterman wash REACH 8 

Angle Len t h  
1425 
3000 

Len t h  
l?70 
2300 

Name: JUNC 9 
Descr ip t ion :  
Energy computation Method 

Length across Junct ion 
~ i v e r  Reach 

waterman wash REACH 8 
3SlWS15A (640) REACH 1 

T r i  bu ta rv  
Angle River  * Reach 

t o  waterman wash REACH 9 
t o  waterman wash REACH 9 

Name: JUNC 10 
Descr ip t ion :  
Energy computation Method 

Length across Junct ion 
River  Reach 

T r i b u t a r y  
R iver   each Length 
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watermanwash.rep 
waterman wash REACH 9 t o  waterman wash REACH 10 
3SlWS15B (D39) REACH 1 t o  waterman wash REACH 10 

CROSS SECTION 

RIVER: 3SlWSZZB (639) 
REACH: REACH 1 RS: 3.753 

INPUT 
~ e s c r i o t i o n :  L i m i t  of studv. .... - 

s t a t i o h  E levat ion  Data hum= 35 
s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 

.................................................................................... 

9639.01 1322.23 9677.62 1322.2 9690.97 1322.19 9718.12 1322.17 9742.94 1322.14 
9758.62 1322.09 9794.9 1321.97 9799.12 1321.94 9814.05 1321.85 9839.63 1321.69 
9846.86 1321.64 9880.13 1321.39 9898.83 1321.25 9920.63 1321.1 9950.79 1320.92 
9971.69 1320.39 9980.3 1320.23 10000 1319.8910020.34 1320.2810025.38 1320.38 
10029.12 1320.4610031.81 1320.5210054.37 1320.8710083.78 1321.01 10106 1321.11 
10124.84 1321.2310157.63 1321.42 10165.9 1321.4810198.06 1321.6710206.96 1321.72 
10209.26 1321.7410213.13 1321.7510260.88 1321.9910289.09 1322.0710312.51 1322.11 

~ a n n i n g ' s  n Values num= 3 
s t a  n v a l  s t a  n v a l  S ta  n Val 

***** , t .* .*C**** ,<Y******~,<*****~,~~*****UUU******~~~ 

9639.01 ,045 9950.79 ,03810054.37 ,045 

sank s ta :  Le f t  R ight  Lengths: L e f t  channel R i  h t  Coeff  Contr. Expan. 
9950.7910054.37 1150 1194 1950 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  #PF 1 
* * * * * * , < * * * * * * , , * * * , < * * * * , , * * * * * * * * * * * * * , < , , * * * ~ * ~ ~ * * * * * * * ~ * * * * * * ~ * * ~ ~ < * * * * * * * ~ * ~ * * * * * * ~ f * ~ ~ ~ * * 9 ~ * * * * * * * ~  

E.G. Elev (ft) * 1321.25 * Element * Le f t  0s : Channel ; R i  h t  0s : 
* Vel Head (ft) * 0.15 " W t .  n-Val. * 0.045 0.038 8.045 
* w.s. Elev (ft) * 1321.10 * Reach  en. (ft) * 1150.00 * 1194.00 * 1150.00 * 
* c r i t  W.S. (ft) * 1320.93 +  low ~ r e a  (sq ft) * 2.66 * 74.26 * 5.52 '' 
* E.G. s lope (ft/ft) '0.010121 * Area (s ft) * 2.66 : 74.26 1 5.52 : 
* Q Tota l  (cfs) * 240.00 * Flow (c?s) * 1.76 233.96 4.28 
* TO w id th  (ft) * 182.48 * TOP w id th  (ft) * 29.87 103.58 * 49.03 * 

ve: Tota l  (f t /s) * 2.91 * ~ v g .  ve l .  (f t /s) * 0.66 3.15 '* 0.77 * 
* Max chi ~ p t h  (ft) * 1.21 * Hydr. Depth (ft) * 0.09 * 0.72 : 0.11 : 
* conv. Tota l  (cfs) * 2385.6 " ~ o n v .  (cfs) * 17.5 * 2325.6 42.5 

*< 1193.49 * wetted per. (ft) * 29.87 * 103.60 * 49.03 * 
* 1319.89 * shear ( lb/sq ft) * 0.06 : 0.45 : 0.07 * 

~ l p h a  1.14 * stream Power ( l b / f t  s) : 0.04 1.43 0.06 * 
* ~ r c t n  LOSS (ft) * 12.36 * cum volume (acre-ft) 32.58 * 158.06 13.17 * 
* c & E LOSS (ft) * 0.00 * cum SA (acres) * 40.32 * 77.81 ,, 13.03 * 
*********t****t*** * * i i * * , ~ * * Y ? t * V * * h * * * * * * , ~ * * * * * * , < , < * * * * * * , < * ~ 9 ~ * * ~ ~ * * * * * * ~ * * * * * * * * * ~ * * * * * * * * * *  

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cur rent  and previous cross sect ion.  

Th is  may i n d i c a t e  t he  need f o r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 3SlWS22B (G39) 
REACH: REACH 1 RS: 3.527 

INPUT 
Descr ip t ion :  
s t a t i o n   levat ti on Data num= 30 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a   lev 
* t * . * * * * * t * *h* * * * * * * * , , * *V* * * * * * * *d* * * * *9 t * * * * * * * * * * * * * * * * * * *~* * * * *~c* * * * * * * * * *9~* * *  

9670.05 1310.52 9695.75 1310.44 9739.311310.29 9746.74 1310.26 9749.77 1310.25 
9785.08 1310.08 9803.79 1309.98 9823.42 1309.86 9857.8 1309.62 9861.76 1309.59 
9871.45 1309.53 9900.11 1309.34 9911.82 1309.26 9938.45 1309.13 10000 1307.12 
10048.24 1308.5210058.55 1308.83 10069.2 1309.2310083.59 1309.33 10119.8 1309.54 
10143.53 1309.6810170.41 1309.8310203.46 1310.0110221.01 1310.09 10263.4 1310.28 
10271.61 1310.3110316.14 1310.4410322.21 1310.4610323.33 1310.4710372.82 1310.57 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

*t********hY.,,**,~**VIl********U*,<**iii***,,,<*?****** 

sank s ta :  Le f t  R i  h t  Lengths: Le f t  channel R i  h t  coef f  Contr. Expan. 
9938.45 10068.2 1250 1301 1350 .1 .3 
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* E.G. Elev (ft) * Vel Head (ft) 
* w.s. Elev ft 
* c r i t  w.s. tftj 
* E.G. Slope (ft/ft) 
* Q To ta l  (cfs) 

* Max c h l  ~ p t h  (ft 
* conv. To ta l  (c fs  
* Length wtd. (ft) 
* Min ch ~l (ft) 
* Alpha 
* F r c t n  Loss (ft) 
* c & E LOSS (ft) ...................... 

* Element * Le f t  OB * channel * R igh t  OB * 
* w t  . n-val  . " 0.038 * 
* Reach Len. (ft) * 1250.00 +' 1301.00 * 1250.00 : 
* Flow Area (sq ft) * 81.38 '< 
* Area 1 81.38 * * 
* Flow t:?s?) .tr * 280.00 " * 
* TOP w id th  (ft) * * 102.72 * ,, 

v e l .  ( f t / s )  % * 3.44 * * : G;%F. Depth (ft) * * 0.79 * * 
* conv. (cfs) li * 2724.0 * * 
* wetted per.  (ft * 102.76 * * 
* Shear ( lb/sq ft * 0.52 * * 
* stream power (1 * 1 . 8 0 "  * 
* cum volume (acre- f t )  32.55 * 155.93 * 13.10 * 
* cum SA (acres) * 39.92 * 74.98 " 12.38 * ................................................................. 

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and previous cross sec t ion .  

Th is  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 351WS22B (639) 
REACH: REACH 1 RS: 3.281 

INPUT 
Descr ip t ion :  
s t a t i o n  E levat ion  Data num= 28 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev Sta Elev 
*****9,**********Yl,,*,,*Y****,~*,,,<****,<,~***,,****,,,<**********,t**,t*,,**,<***~~****,~**"<** 

Manning's n values num= 3 
s t a  n v a l  s t a  n Val s t a  n v a l  

***t***,,**,<**,<***,c*f**t**I1***,<**9~**Y*V**U,i*****,,*** 

9725.27 ,045 9954.78 .03810076.08 .045 

warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 
0.7 o r  g rea ter  than 1.4.  Th is  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross secfions. 

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and prevlous cross sec t ion .  

Th is  may i n d i c a t e  t h e  need f o r  a d d i t i o n a l  cross sec t ions .  

CROSS SECTION 

RIVER: 3SlWS22B (G39) 
REACH: REACH 1 RS: 3.005 
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INPUT 
Descr ip t ion :  
s t a t i o n  E leva t i on  Data 

s t a  Elev s t a  
......................... 

num= 46 
Elev s t a  ****************, Elev S ta  ****************: 

1283.42 9726.49 
1282.43 9848.73 
1281.74 9907.87 
1280.98 9984.83 
1281.2710080.97 
1280.9210176.73 
1281.3510301.25 
1282.2310391.53 
1283.52 10504.9 

 lev s t a  
k************q,*t: 

1283.16 9747.75 
1282.17 9859.37 
1281.72 9910.05 
1280.9610000.01 
1281.1610101.13 
1280.9310202.07 
1281.7 10302.8 
1282.6310403.96 
1283.7510524.63 

Manning's n  values num= 3 
s t a  n  Val Sta n  v a l  s t a  n  v a l  ................................................... 

9646.78 ,045 9899.21 ,03810347.17 ,045 

sank s t a :  Le f t  R igh t  Lengths: L e f t  channel ~i h t  Coef f  con t r .  Expan. 
9899.2110347.17 1250 1320 d50 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 ........................................................................................ 
* E.G. Elev (ft) * 1281.85 * Element * L e f t  0s '- channel : Right  OR : 
* v e l  Head (ft) * 0.14 * W t .  n-Val. * " 0.038 
* w.5. E lev (ft) * 1281.72 * Reach  en. (ft) * 1250.00 <' 1320.00 * 1250.00 * 
* c r l t  w.s. (ft) * 1281.57 *  low Area (sq ft) 9. " 225.00 * e 

* ~ . ~ . ~ l o p e ( f t / f t )  "0.012242 * ~ r e a  ft) Y 225.00 * * 
'< Q To ta l  ( c ~ s )  * 670.00 * Flow t:$S) * * 670.00 * * 
'. TO w id th  (ft) * 394.02 * Top w id th  (ft) * 394.02 * 

ve? 

* 
To ta l  (f t /s) * 2.98 * A V ~ .  . ve l .  ( f t / s )  * * 2.98 * * 

* Max chi ~ p t h  (ft) * 0.99 * Hy r Depth (ft) * * 0.57 * * 
* conv. To ta l  (cfs) * 6055.6 * ~ o n v .  (cfs) * 6055.6 * * 
* Length Wtd. (ft) * 1313.50 * wetted Per. (ft) " 394.03 " * 
', Min ch ~l (ft) * 1280.73 " Shear ( lb/sq ft) * 0.44 * * 
* ~l pha * 1.00 * stream power ( l b / f t  s) ; 1.30 : * 
'< F r c t n  LOSS (ft) * 9.71 * cum volume (acre-ft) 31.69 147.95 12.28 * 
* c  & E LOSS (ft) * 0.00 * cum sA (acres) * 35.82 * 63.02 * 8.63 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 
0.7 o r  g rea ter  than 1.4. Th is  may i n d i c a t e  t h e  need fo r  a d d i t i o n a l  cross sec t ions .  

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

Th i s  may i n d i c a t e  t h e  need f o r  a d d i t i o n a l  cross sec t ions .  

CROSS SECTION 

RIVER: 3SlWS22B (G39) 
REACH: REACH 1 RS: 2.755 

INPUT 
Descr ip t ion :  
s t a t i o n  E levat ion  Data num= 36 

s t a   lev s t a  Elev s t a  Elev s t a  Sta Elev 
*~******V*~*. ,~******V*It* i l*-******~<**V***~** **,,% *,c**,<*********Fk**************,c* 

Manning's n  values num= 3 
s t a  n  Val Sta n  v a l  Sta n  Val 

, , *+ * * * *~ * * * * * * * * * * * * * t * * * * ,~ * * I , * i (d * * ( *hhh*~~*~~~~* * *~~  

9565.97 ,045 9943.78 .03810047.92 ,045 

sank s ta :  Le f t  R igh t  Lengths: L e f t  channel R i  h t  c o e f f  con t r .  Expan. 
9943.7810047.92 1500 1579 1200 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  #PF 1 
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watermanwash.rep 
*,,**f**************~,<**,~****V"1******,~*h***,'*~<,~*******"*****,~*,<*******"~****i~*~~***~8**~~~**~~~~****** 

E.G. E lev  (ft) * 1272.14 * Element *  eft os * channel : ~i h t  0s * 
* Vel Head (ft) * 0.18 * W t . n - V a l .  * 0.045 * 0.038 8.045 * 

W.S.  E lev (ft) * 1271.96 * Reach Len. (ft) * 1500.00 * 1579.00 * 1500.00 * 
* C n t  W.S. (ft) * 1271.64 * Flow Area (sq ft) * 88.66 " 159.65 " 1.63 ' 
', E.G. s lope (ft/ft) *0.005074 * Area (s ft) * 88.66 + 159.65 " 1.63 * 
Q Tota l  ( c ~ s )  * 720.00 ' Flow (c?s) * 128.38 * 590.88 * 0.74 * 

* TO width (ft) * 306.92 * TOP Width ft) * 183.53 * 104.14 * 19.25 * 
* ve? Tota l  ( f t / s )  2.88 * AV . v e l  . [ft /s) * 1.45 * 3.70 " 0.45 ' 
yr Max Chl Dpth (ft) * 2.55 * Hy!r. Depth (ft) * 0.48 ' 1.53 * 0.08 * 
* conv. Tota l  cfs) * 10108.3 * Conv. (cfs)  * 1802.3 * 8295.5 * 10.4 : 
* Length Wtd. [ft) * 1563.54 wetted per. * 183.53 * 104.23 * 19.25 
* Min Ch E l  (ft) * 1269.41 * Shear ( lb/sq 'fti ft * 0.15 * 0.49 * 0.03 * 
* n lpha * 1.40 * Stream power (1 /ft s) ; 0.22 * 1.80 * 0.01 " 
* F rc tn  Loss ft) * 11.49 * cum volume (acre- f t )  30.42 * 142.13 * 12.25 " 
* c a E Loss [ft) * 0.00 cum s n  (acres) * 33.19 * 55.48 * 8.35 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and previous cross sect ion.  

Th is  may i n d i c a t e  t he  need fo r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 35115220 (G39) 
REACH: REACH 1 US: 2.456 

INPUT 
Descr ip t ion :  
s t a t i o n  E levat ion  Data num= 51 

s t a  Elev s t a  Elev s t a  Elev Sta Elev Sta Elev 
,~********* , t** , , . ** , , * , , ** , , **U**V***** ,<,~, ' * , , ** , t** , , *"* , , *** , , **~<*****~c*~<***~~*** i~*  

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n v a l  

**,,**vt****~t******(.8**"~**,,*h,~***I1**"'*******~~***9~ 

9611.59 ,045 9894.88 .03810054.28 .045 

sank s ta :  L e f t  Right  Lengths: Le f t  channel R i  h t  coeff cont r .  Expan. 
9894.8810054.28 1300 1354 QOO .1 .3 

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and previous cross Section. 

This may i n d i c a t e  t he  need f o r  add i t i ona l  cross sect ions.  

CROSS SECTION 
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RIVER: 3SlWS22B (G39) 
REACH: REACH 1 RS: 2.200 

INPUT 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

*s****C********.****I(***************t*********%* 

9373.37 ,045 9939.8 ,038 10081.6 ,045 

sank Sta: Lef t  Right Lengths: Left  channel R i  h t  coe f f  Contr. Expan. 
9939.8 10081.6 1200 1263 1300 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  #PF 1 
* * * * t * * * * Y t * t h * * + l * * * * * * * * * * * * * * f * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ~ ~ * * * * * * * ~ ~ * ~ ~ 9 z * * * * * * * * * ~ ~ * * * * * * *  

* E.G. Elev (ft) * 1249.46 * Element *  eft OB : Channel " ~i h t  OB : 
* ve l  ~ e a d  (ft) * 0.18 * w t . n - v a l .  * 0.045 0.038 * 8.045 
* W.S. Elev (ft) * 1249.27 * Reach Len. (ft) * 1200.00 * 1263.00 * 1200.00 * 
* c r i t  W.S. (ft) * 1249.18 *  low Area (sq ft) * 158.94 * 186.02 * 1.43 * 
* E.G. slope (ft/ft) "0.006831 * Area (s ft) * 158.94 * 186.02 * 1.43 * 
* Q ~ o t a l  (cfs) * 950.00 Flow (c?s) * 229.13 * 720.25 ': 0.62 " 
* TO width (ft) * 578.65 * TOP wid th  (ft) * 413.99 * 141.80 * 22.86 * 
* veY Tota l  ( f t /s)  * 2.74 * AV v e l .  (ft /s) * 1.44 " 3.87 * 0.43 * 
* Max ch l  ~ p t h  (ft) * 2.35 ' Hy%. Depth (ft) * 0.38 * 1.31 : 0.06 * 
* Conv. Tota l  (cfs) * 11494.5 * conv. (cfs) * 2772.4 " 8714.6 7.5 ' 
* Length wtd. (ft) * 1253.90 * wetted per. (ft) * 413.99 * 141.86 * 22.86 * 
* Min ch ~l (ft) * 1246.92 * shear ( lb/sq ft) 0.16 : 0.56 * 0.03 ' 
* ~l pha * 1.58 * stream Power ( l b / f t  s) : 0.24 2.17 * 0.01 * 
* Frc tn  LOSS ft) * 10.00 Cum volume (acre-ft) 25.17 * 130.75 " 10.19 " 
* c & E LOSS tft) * 0.02 * cum SA (acres) * 19.40 * 46.02 '* 2.77 *(,, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This  may i n d i c a t e  the need for add i t iona l  cross secfions. 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and prevlous cross sect ion.  

This may i n d i c a t e  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 3SlWS22B (639) 
REACH: REACH 1 RS: 1.961 

Manning's n Values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

* * * * * * * * * * * * , , * * * l * * * * * * * " e * * * * * * * * * * * * * , c * * * * * * * * *  

Bank Sta: Lef t  R i  h t  Lengths: L e f t  channel Right Coeff  Contr. Expan. 
9671.8 10173.2 1250 1309 1250 .1 .3 
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$~:::*:~$~;:~*:~:~~:,<,,~::~~:,~~~*~,,*****,<**,,*************,z***~<***~~**********~<********"c******** 
* E.G. E l e ~  (ft) * 1239.44 * Element * Le f t  08 : channel * R igh t  0s : 
* Vel Head (ft) * 0.11 ' w t .  n-val .  * 0.038 * 
* W.S. E lev (ft) * 1239.33 *  each   en. (ft) * 1250.00 * 1309.00 * 1250.00 : 
* C r l t  W.S. (ft) * 1239.17 *  low Area (sq ft) *r * 241.18 2 
* ~ . ~ . s l o p e ( f t / f t )  *0.010282 ' n r e a c s  ft) * * 241.18 * 
* Q To ta l  (cfs) * 640.00 * Flow (C?S) h * 640.00 * * 
* TO w id th  ft) * 440.52 * TOP w id th  ft) * * 440.52 * 
* vey T o t a l  [ f t / s )  

* 
* 2.65 v e l .  t f t / s  * * 2.65 * * 

* Max c h l  ~ p t h  (ft) * 0.91 :E;~F. D e p t h ( f t 1  * * 0.55 * * 
* conv. To ta l  c fs )  * 6311.5 * conv. (cfs) * * 6311.5 * 
* Length wtd. [ft) 

* 
* 1300.36 * wetted Per. (ft * 440.53 * * 

* Min ch ~l (ft) * 1238.42 * Shear ( lb/sq ft * 0.35 * * 
* Alpha * 1.00 * Stream Power (1 * 0.93 * 1 

* F r c t n  LOSS * 9.91 * cum volume (acre-ft) 22.98 * 124.56 * 10.17 * 
* C & E Loss [::j * 0.00 * Cum SA (acres) * 13.70 * 37.58 * 2.45 * 
* * * * * * * * ,< * * , , * * * *Y* t * ,~ ,~ * * * * * * * * * * *~ * * * * * * * * * * * * * * ,< * * * * * * * * * * * * * * * * * * *~~* * * *~ t * * * * * * * * * * * * * * * * *~~* * i~  

warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 
0.7 o r  g rea ter  than 1.4. Th i s  may i n d i c a t e  t he  need f o r  add i t i ona l  cross secfions. 

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and prevlous cross sec t ion .  

Th i s  may i n d i c a t e  t he  need f o r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 3SlWS228 (G39) 
REACH: REACH 1 RS: 1.713 

INPUT 
Descr ip t ion :  
s t a t i o n   levat ti on Data num= 40 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev ~ t a  Elev 
* * * * * V t * * . * * * * * * * * * * * * * * * * * * , , * * h t h * * * * * * * * , , * * * * * * , < * , < * * * * , * * * * * * * ~ , + , * * * * * * * * ~ ~  

Manning's n values num= 3 
s t a  n v a l  s t a  n v a l  S ta  n v a l  

.*,,*****,,*t*C**lt~hthh**,,**I<**~,******IIIIII~c********* 

9500.13 .045 9950.96 .03810085.78 ,045 

sank s ta :  Le f t  R igh t  Lengths: Le f t  channel R i  h t  coef f  con t r .  Expan. 
9950.9610085.78 1325 1382 1!25 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev ft) f 1229.53 * Element * Le f t  0s : channel : Right  0s  : 
* v e l  Head ( t) * 0.14 * w t . n - v a l .  * 0.045 0.038 
* W.S. E lev ft) * 1229.39 *  each Len. (ft) * 1325.00 * 1382.00 * 1325.00 : 
* c r i t  w.s. [ft) 1229.20 *  low Area (sq ft) * 132.68 * 147.65 * 
* E.G. Slope (ft/ft) *0.006002 " 132.68 147.65 " * 
* Q To ta l  ( c ~ s )  196.35 " 503.65 * * 
* TO w id th  ft) * 425.12 * TOP w id th  (ft) * 301.60 123.52 * 
* ve? To ta l  l f t / s )  

* 
v e l  . ( f t / s  * 1.48 " 3.41 * * 

* Max c h l  ~ p t h  (ft : $:5F : $8;. oepth (ft! * 0.44 1.20 * 
* conv. To ta l  cfsj * 9035.2 * conv. (cfs) 

* 
* 2534.3 ' 6500.9 * 

* Length wtd. [ft) 
* 

* 1374.33 * Wetted Per. (ft * 301.60 ' 123.58 * * 
* Min ch ~l (ft) * 1227.32 * shear ( lb/sq ft i * 0.16 0.45 * * 
* Alpha " 1.44 * S t r e a m p o w e r ( l / f t s ) :  0.24 * 1.53 * * 
* F r c t n  LOSS (ft) * 10.80 * cum volume (acre-ft) * 21.07 ' 118.72 * 10.17 * * c & E Loss (ft) * 0.02 * cum SA (acres) 9.37 ' 29.10 jG 2.45 * 
* * , ~ t t * * * * * * * * * * * * * * * * V * * * * * * * * * * * * I I * * I Y * * , , * * * * * * * * * * * * * * * ~ ~ * * * i ~ * * * ~ ~ * ~ " * * * * * * ~ ~ * * * * * * ~ ~ * * ~ ~ * * * ~ ~ * ~ ~ ~ ~ ~ * *  

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

Th is  may i n d i c a t e  t he  need fo r  add i t i ona l  cross sect ions.  

CROSS SECTION 
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RIVER: 3SlWS22B (639) 
REACH: REACH 1 RS: 1.451 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n v a l  

Y * , , * * * t * * * * * * * * * t V * * * * * * * ( V V V * * * * * * * ~ ~ * ~ * * * , < * * * * ~  

sank Sta: Le f t  R igh t  Lengths: L e f t  channel R i  h t  c o e f f  cont r .  Expan. 
9907.0110047.28 1250 1308 1350 .1 . 3  

warning: The energy l o s s  was g rea te r  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

Th i s  may i n d i c a t e  t h e  need f o r  a d d i t i o n a l  cross sec t ions .  

CROSS SECTION 

RIVER: 3SlWS22B (G39) 
REACH: REACH 1 RS: 1.203 

Manning's n Values num= 3 
s t a  n Val s t a  n Val S ta  n v a l  

* ,<***t******* t***s*******V** ,<** ,<*** i i ** l i ** ,<, , ****~ 

e 9699.73 ,045 9928.46 ,038 10287.3 .045 
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sank s ta :  Le f t  Right  Lengths: Le f t  channel ~i h t  c o e f f  cont r .  Expan. 
9928.46 10287.3 1250 1311 1450 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  #PF 1 
********.*~********t***~,*************h",***,,**,~,,**~,***,<*****,~*****,<**,,*****~~*****~<i'*~~******~~***i~* 

* E.G. Elev (ft) * 1208.59 * Element *  eft os ; Channel ; Right  0s : 
* v e l  Head (ft) * 0.12 * w t .  n-val. ii 0.038 
* W.S. Elev (ft) * 1208.47 * Reach Len. (ft) * 1250.00 * 1311.00 * 1250.00 : 
* c r i t  W.S. (ft) * 1207.99 *  low Area (sq ft) * * 294.98 ' 
* E.G. s lope (ft/ft) *0.005979 * Area s ft) ii " 294.98 ' * 
* Q Tota l  ( c ~ s )  * 820.00 " Flow tC?S) ii " 820.00 ' *( 

* TO Width ft) * 334.40 * TOP w id th  ft) * * 334.40 " 
* vey Tota l  $ f t / s )  * 2.78 * "8. ,ve l .  i f t / s  * 

*( 

* 2.78 * * 
* Max ch l  Opth (ft) * 2.78 * Hy r Depth (ftj * 0.88 : V 

* conv. Tota l  cfs) * 10605.1 * conv. (cfs) << * 10605.1 
* Length Wtd. [ft) 

* 
* 1311.00 * wetted per. (ft t * 334.60 * * 

* Mln Ch E l  (ft) * 1205.69 * shear ( lb/sq ft * * 0.33 * <, 
* Alpha * 1.00 * stream power ( l b / f t  s) : * 0.91 z * 

F rc tn  LOSS (ft) * 9.70 * cum volume (acre- f t )  ,, 19.05 * 107.21 10.17 * 
c & E LOSS (ft) * 0.03 * cum sA (acres) 4.78 '* 18.69 * 2.45 " 

,<t***,,t.********U***(II**II**********~*******",**,8***********,,***,~*****~~t~~*i~******************~~"*"~* 

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and previous cross sec t ion .  

This may i n d i c a t e  t he  need for  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 3SlWS228 (639) 
REACH: REACH 1 RS: 0.955 

INPUT 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

**,,*h*.*tt**********,<*,~,,***+,~**,,**h***,,**,~**,<,~,~* 

9641.11 ,045 9928.63 .03810239.41 ,045 

sank Sta: Le f t  Right  Lengths: Le f t  Channel R i  h t  c o e f f  con t r .  Expan. 
9928.6310239.41 1300 1369 1f00 .1 .3 

:~:::*:~::::!9!:!!~*"~~:fi~:"~!,F*~*h,,,,,,~~,*****,<,~****,<**,<,<*,<q~*,e*******~<****~<***~~*********9<*~~**~~ + E.G. E l e ~  (ft) * 1198.85 * Element * Lef t  0s ; channel ' Right 0s " 
', v e l  Head (ft) * 0.38 * W t . n - V a l .  * 0.038 * 
* w s. Elev * 1198.47 Reach  en. (ft) +( 1300.00 * 1369.00 * 1300.00 '< 
* cF i t  W.S. tE3 * 1198.06 *  low Area (sq ft) * * 178.02 * 
* ~ . ~ . s l o p e ( f t / f t )  '0.009231 * ~ r e a ( s  ft) * 178.02 * 
* Q Tota l  (cfs) * 880.00 * Flow (cqs) * " 880.00 * 9, 

* TO width ft) * 117.78 * TOP w id th  << * 117.78 * 
* vey Tota l  $f t /s)  

* 
* 4.94 * AVI. ,V~~. * ' 4.94 * 

* Max ch l  opth (ft * 3.06 * ~y r oepth (ftj *. 1.51 z * 
* conv. a c * 9159.4 * ConV ( c ~ s )  * * 9159.4 

* 
* 1369.00 * Wetted Per. (ft * 117.95 " * Length wtd. ft) 

* 
* Min ch E l  (ft) * 1195.41 * shear ( lb/sq ft * 0.87 * h 

* Alpha * 1.00 * stream Power (1 * 4.30 '< * 
* FrCtn LOSS ft $ 3  * 8.72 * cum volume (acre-ft) 19.05 * 100.09 10.17 " 

* 0.06 * cum sA (acres) 4.78 * 11.89 * 2.45 * :,:,t,aw::,,.fr ,,,,,dtr,,**ii***,, ,c,I***li*iII*~*,,********~*****q,,e**,,***r,*~******~*~*****+~**~~~****~**i~ 

warning: Div ided f l o w  computed f o r  t h i s  cross-sect ion.  
warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 

0.7 o r  greater  than 1.4. This  may i n d i c a t e  t he  need for  add i t i ona l  cross secfions. 
Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and prevlous cross sect ion.  
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This may i n d i c a t e  the need for  add i t iona l  cross sect ions.  

CROSS SECTION 

RIVER: 3SlWS22B (639) 
REACH: REACH 1 RS: 0.696 

. . 
Descr ipt ion:  
s t a t i o n  E levat ion Data num= 43 

s t a  Elev Sta Elev Sta Elev Sta Elev s t a  Elev 
..................................................................................... 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

* * * * * * ~ Y * * * * * * * V ~ * * * * * * * I I * * , < * * * * * ~ * * * * * I ~ * * * * * * , ~ *  

9619.48 .045 9951.23 .03810200.08 ,045 

sank s ta :  L e f t  Right Lengths: Left  channel R i  h t  c o e f f  Contr. Expan. 
9951.2310200.08 1600 1679 1800 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
..................................................................................................... 

* E.G. E l e ~  (ft) 
* ve l  ~ e a d  (ft) 
* W.S.   lev (ft) 
* c r i t  w.s. (ft) 
* E.G. Slope (ft/ft) 
* Q Total  (cfs) 
* TO w id th  ft) 
* ve? Tota l  [ f t /s)  
* Max ch l  ~ p t h  (ft) 
* conv. Tota l  Icfs) 
* Length wtd. ift) 
* Mln ch E l  (ft) 
* Alnha . . . - . . - 
* Frctn Loss ft) 
* C & E LOSS [ft) 
**t*Vl,:*****,<**r******< 

* Element *  eft oe * channel * 
* w t .  n-val . * * 0.038 
* Reach Len. (ft) * 1600.00 " 1679.00 "  low ~ r e a  (sq ft) ii * 281.24 * 
* Area (s ft) *i * 281.24 * 
* Flow ( ~ 7 s )  * * 940.00 * 
* Top width (ft) * * 203.24 * 

v e l  . (ft/s) * * 3.34 * : E~E.  Depth (ft) t * 1.38 * 
'< conv. (cfs) * * 13641.1 * " wetted per. (ft) * * 203.57 * 
* shear (lb/sq ft) I 0.41 * 
* stream power ( l b / f t  s) ; 1.37 ; 
" cum volume (acre-f t )  19.05 92.87 
" cum SA (acres) * 4.78 6.84 * ..................................................... 

Right OB * * 
1600.00 " 

warning: Divided f low computed for  t h i s  cross-section. 
warning: The conveyance r a t i o  (upstream conveyance div ided by downstream conveyance) i s  l ess  than 

0.7 o r  greater than 1.4. This may ind ica te  the need for add i t iona l  cross sections. 
warning: The energy loss  was greater than 1.0 ft (0.3 m). between the current and previous cross section. 

This may i n d i c a t e  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 3SlWS22B (G39) 
REACH: REACH 1 RS: 0.378 

INPUT 
Descr ipt ion:  
s t a t i o n  Elevat ion Data num= 51 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
* * * * * t * * * * * , < , < * , , * * * * Y ~ * * * * * * * V * * * * , ~ * * * * * * * * * * * * * * * * ~ * , ~ * , , * * * * * * * * * * * * * * * *  
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10449.58 1178.18 

Manning's n values num= 3 
Sta  n Val s t a  n v a l  s t a  n v a l  

*******t***,<****bh*,i**,,*****************f?******* 

9482.12 .045 9924.63 ,03810076.48 ,045 

Bank s t a :  Le f t  R igh t  Coef f  Contr .  Expan. 
9924.6310076.48 .1 .3 

$!$??*:~$::$!*$~~:~:*,'~~:~~~:*~:~*~*******~,***,,*,,,<**********,,********+~*~'**********,<****"<***~c*** 
* E.G. Elev ft) 6 * 1177.51 * Element *  eft 0s : Channel : ~i h t  OB : 
* v e l  Head ( t) * 0.31 * w t .  n-Val. * 0.045 0.038 8.045 
I, W.S. Elev ft * 1177.20 * Reach  en. (ft) * 3000.00 ; 3000.00 * 3000.00 * 
* C r i t  W.S. !ftj * 1177.20 *  low ~ r e a  (sq ft) * 73.59 173.17' 37.52' 
* E.G. s lope (ft/ft) '0.012935 " ~ r e a  s ft) * 73.59 * 173.17 * 37.52 * 
* Q To ta l  ( c f ~ )  * 1020.00 " Flow * 119.00 * 840.58 " 60.42 * 
* TO w id th  ft) * 545.92 * TOP Width ft) * 260.49 * 151.85 * 133.59 * 
* vey To ta l  [ f t / s )  v e l  . t f t / s  * 1.62 * 4.85 * 1.61 * 
* Max chi ~ p t h  (ft ?:% : El;. Depth (ftj * 0.28 * 1.14 : 0.28 : 
* conv. To ta l  (c fs j  * 8968.3 * Conv. (cfs) * 1046.3 * 7390.7 531.3 
* Length wtd. (ft) * 3000.00 * wetted Per. (ft) * 260.49 * 151.88 * 133.59 * 
* Min Ch ~l (ft) * 1175.41 * shear ( lb/sq ft b * 0.23 * 0.92 * 0.23 * 
* Alpha * 1.54 * S t r e a m P o w e r ( 1 / f t s ) :  0.37 * 4.47 : 0.37 * 
* ~ r c t n  LOSS (ft) * 5.92 * cum volume (acre-ft) 17.70 : 84.12 9.49 : 
* c & E Loss (ft) * 0.00 * Cum SA (acres) 
****h****t*t***f**h,,**~**(**,,*,<,,**",****~c*****,<***,,***,,***,<*~~~,**********i~i~***~~*~~*~~***i~*~~******i~* 

Warning: The energy equation cou ld  n o t  be balanced w i t h i n  t he  spec i f ied  number o f  i t e r a t i o n s .  The 
program used c r i t i c a l  depth f o r  t h e  water surface and cont inued on w i t h  t h e  ca l cu la t i ons .  

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m),  between t h e  cu r ren t  and previous cross sec t ion .  

Thiq may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sect ions.  
warning: Dur ing t h e  standard s tep  i t e r a t i o n s ,  when the  assumed water surface was,sef equal t o  c r i t i c a l  

depth, t h e  ca l cu la ted  water surface came back below c r i t i c a l  depth. Th is  indicates t h a t  t he re  
i s  

no t  a v a l i d  s u b c r i t i c a l  answer. The program defaul ted t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: 351WS22A (D42) 
REACH: REACH 1 RS: 0.892 

INPUT 
Descr ip t ion :  L i m i t  o f  Sudy. 
s t a t i o n  E levat ion  Data num= 55 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a   lev 
* * * Y * * * t * t * * * t * * h , ~ * * i * , , * * , , * * * h , , * * * * * * * * * * * * * * 9 ~ * * * , t * , < * * , < , < * , , * * * * ~ , ~ ~ * * , , * * *  

9457.13 1187.12 9479.43 1187.07 9517.89 1186.96 9530.72 1186.93 9573.93 1186.77 
9582.01 1186.74 9584.41 1186.73 9633.31 1186.55 9650.94 1186.48 9684.6 1186.37 
9717.46 1186.27 9735.9 1186.21 9783.99 1186.02 9823.32 1185.85 9838.48 1185.81 
9851.5 1185.85 9889.78 1185.67 9934.38 1185.67 9953.97 1185.36 9960.33 1185.26 
9981.72 1184.9 10000 1184.6110003.68 1184.5510015.54 1184.8910033.14 1185.37 
10079.29 1186.3310098.47 1186.4910107.43 1186.55 10132.1 1186.5910146.45 1186.62 
10151.66 1186.6110185.48 1186.6210204.86 1186.54 10224.5 1186.5410258.05 1186.54 
10263.52 1186.5510278.59 1186.5810302.55 1186.6210311.24 1186.6410341.57 1186.69 
10364.44 1186.7410380.59 1186.7610417.63 1186.8410419.62 1186.8410425.08 1186.84 
10458.64 1186.8710470.83 1186.8910497.66 1186.8810524.02 1186.8910536.69 1186.89 
10571.57 1186.9510575.71 1186.9610577.22 1186.9610614.74 1187.0810630.41 1187.13 

Manning's n values num= 3 
Sta n Val s t a  n v a l  s t a  n v a l  

h U * * * * * * * * * * * * * * t * * * O h * * * * I I * V I : V * * * ~ ~ ~ ~ * * * * * * * ~ ~ * * i ~ i ~ *  

9457.13 ,045 9934.38 .03810079.29 .045 

Bank Sta: L e f t  R igh t  Lengths: Le f t  channel R igh t  c o e f f  con t r .  Expan. 
9934.3810079.29 1560 1661 1530 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  #PF 1 
,,******************"1**"***,,***********,,**,~**~,*********************"~***,~****9~********i~******~~it*i< 

* E.G. Elev ft) 6 * 1187.13 * Element *  eft 06 : channel * ~i h t  06 " 
* Vel Head ( t) * 0.10 * w t .  n-val .  * 0.045 0.038 * 8.045 * 
* w.s. Elev ft * 1187.02 * Reach Len. (ft) * 1560.00 : 1661.00 " 1530.00 ' 
* c r i t  W.S. tftj * 1186.58 *  low Area (sq ft) * 326.71 247.40 * 160.31 * 
* E.G. slope (ft/ft) '0.003246 * Area fs? ft) * 326.71 * 247.40 * 160.31 * 
* Q To ta l  ( c ~ s )  * 1430.00 * Flow C S) 504.79 " 787.23 " 137.98 * 
* TOP w id th  (ft) * 1101.94 * TOP w id th  (ft) * 438.99 * 144.91 * 518.04 * 
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* ve l  Total  (ft /s) v e l .  ( f t /s )  * 1.55 2 3.18 * 0.86 * 
* Max ch l  ~ p t h  (ft) : :::: : $1;. Depth (ft) * 0.74 1.71 * 0.31 * 
* conv. Total  (cfs) * 25098.3 * conv. (cfs) * 8859.6 " 13816.9 * 2421.7 * 

* 1635.80 * wetted Per. (ft) * 438.99 : 144.94 * 518.05 * 
* 1184.55 * shear ( lb/sq ft) * 0.15 0.35 * 0.06 * 

* Alpha *- 1.71 * stream power ( l b / f t  s) : 0.23 * 1.10 : 0.05 * 
* ~ r c t n  LOSS (ft) * 10.11 * cum Volume (acre-f t )  22.30 * 56.46 16.57 * 
* c & E LOSS (ft) * 0.08 * cum sA (acres) * 11.40 * 8.33 * 12.13 * 
Y** * t * * tU* * *+ t t~* * * *h+* *~~* * *~+s* *~ i r~~*n* t * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *%** * * * *w** * * * * * * * * * * * * * * * *  

warning: The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). This may ind ica te  the  need for  
add i t iona l  cross sections. 

Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may ind ica te  the need for add i t iona l  cross sections. 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross section. 

This may ind ica te  the need for add i t i ona l  cross sections. 

CROSS SECTION 

RIVER: 3SlWS22A (042) 
REACH: REACH 1 RS: 0.577 

Descr ipt ion:  
s t a t i o n  Elevat ion Data num= 57 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
* * * * Y V * * * * * * * * * * * * * * * * * * * * * * * * b * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 9 < * * * * * * * * * *  

Manning's n Values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

i * * * h * * * r Y * * * * * * * * ~ ~ * , , * * I I * * * * * h * + * * l * Y * * ~ ~ * * * * *  

9409.11 ,045 9958.34 .03810095.37 ,045 

sank s ta :  Left Right Lengths: Left channel ~i h t  Coeff Contr. Expan. 
9958.3410095.37 1410 1411 1920 .I .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
*******************<,***II*********+*V*********"**9?**************9<**********9<***************** 

* E.G. Elev (ft) '* 1176.94 * Element * Lef t  0s * channel * Right 0s * 
ve l  Head (ft) * 0.86 * w t .  n-val. * * 0.038 " * 

* W.S. Elev (ft) * 1176.07 * Reach Len. (ft) * 1410.00 * 1411.00 " 1320.00 * 
* C r i t  w.s. (ft) * 1176.07  low Area (sq ft) I * 175.81 * ?. 

* ~ . ~ . s l o p e ( f t / f t )  '0.018008 * A r e a  ft) * * 175.81 * * 
* Q Total  (cfs) * 1310.00 ,, Flow t:?s) * * 1310.00 * * " TO width ft) * 103.63 * Top width (ft) * * 103.63 * 
* veY Total  $f t /s)  

* 
* 7.45 * AV v e l .  ( f t /s )  )* * 7.45 * * 

* Max ~ h l  ~ p t h  (ft) * 3.52 * Hy%. Depth (ft) 4 * 1.70 : (i 

* Conv. Total  (cfs) * 9762.0 * Conv. (cfs) * 9762.0 * 
$' Length wtd. (ft) * 1407.46 * wetted per. (ft) e * 103.90 * * 
* Min Ch E l  (ft) * 1172.55 * shear ( lb/sq ft) * * 1.90 * ii 

" Alpha * 1.00 * stream Power ( l b / f t  s) : * 14.17 * * " Frc tn  Loss (ft * 2.38 * cum Volume (acre-f t )  16.45 " 48.39 * 13.75 " 
* C & E Loss (ft * 0.24 * Cum SA (acres) * 3.54 * 3.60 " 3.03 * 
~tf~h9~b*9t~~~~tht*Y%tUth**hIIi)6~~~~~***t~*b~~~**,c9~*~~~*~***********~**~***********~***9~*********~*~** 

warning: The energy equation could not be balanced w i t h i n  the spec i f i ed  number o f  i t e r a t i o n s .  The 
program used c r i t i c a l  depth f o r  the water surface and continued,on w i t h  the ca lcu la t ions.  

Warning: The,ve loc i ty  head has,changed by more than 0.5 ft (0.15 m). Thls may ind ica te  the need f o r  
add1 t i o n a l  cross sect ions.  

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may ind ica te  the need f o r  add i t iona l  cross sections. 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross section. 

This may ind ica te  the need f o r  add i t iona l  cross sections. 
warning: During the standard step i t e r a t i o n s ,  when the assumed water surface was set equal t o  c r i t i c a l  
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depth, t h e  ca l cu la ted  water sur face  came back below c r i t i c a l  depth. Th is  i nd i ca tes  t h a t  t he re  

i s  
no t  a  v a l i d  s u b c r i t i c a l  answer. The program de fau l t ed  t o  c r i t i c a l  depth. 

CROSS SECTION 
a 

RIVER: 3SlWS22A (D42) 
REACH: REACH 1 RS: 0.310 

INPUT 
Descr ip t ion :  
s t a t i o n  E levat ion  Data num= 58 

s t a  Elev s t a  Elev s t a  Elev s t a  E lev  s t a  Elev 

Manning's n  Values num= 3  
s t a  n  Val s t a  n  v a l  s t a  n  v a l  

,~*********** t *****V* , , *~ ,<*** , , * , 'Y******~<** , t * ******  

9408.24 .045 9931.94 .03810050.32 ,045 

sank Sta: Le f t  ~ i g h t  Coef f  Contr. Expan. 
9931.9410050.32 .1 .3 

CROSS SECTION 

RIVER: 4SlES2O (E44) 
REACH: REACH 1 RS: 1.054 

INPUT 
Descr ip t ion :  
s t a t i o n   levat ti on Data num= 48 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 

Manning's n  values num= 3  
s t a  n  v a l  s t a  n  Val s t a  n  v a l  
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* * * * * t * * * * * Y * * * * * t * t t * * * * * * * t * t * * * * * * * ~ ~ ~ * * * * * * * ~  

9476.37 ,041 9946.23 .04110158.92 ,041 

Bank Sta: Lef t  Right Lengths: Left  channel R i  h t  coe f f  Contr. Expan. 
9946.2310158.92 1350 1420 1350 .1 .3 

warning: Divided f low computed for  t h i s  cross-section. 
warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross sect ion.  

This may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 4SlES2O (E44) Rs: 0,785 
REACH: REACH 1 

Manning's n values num= 3 
s t a  n Val s t a  n v a l  s t a  n v a l  

.................................................. 

9487.46 ,041 9948.68 .04110060.72 .041 

sank s ta :  Lef t  Right Lengths: L e f t  channel Right coe f f  Contr. Expan. 
9948.6810060.72 1400 1475 1400 .1 .3 

+- E.G. Elev ft) f * v e l  Head ( t) 
* w.:. Elev (ft) 
* c r 1 t  w.5. (ft) 
* E.G. slope (ft/ft) 
* Q Total  (cfs) 
* TO width ft) 
* vey Tota l  $ft/s) 
* Max ch l  ~ p t h  (ft) 
* conv. Tota l  (cfs) 
* Length wtd. (ft) 
* Min ch ~l (ft) 
* Alpha 
* Frctn LOSS (ft) 

P r o f i l e  #PF 1 :***,?********** 
* 1319.89 
* 0.12 
* 1319.77 
* 1319.27 
"0.004775 
* 2630.00 
* 876.22 
* 2.73 
* 1.76 
* 38061.9 
* 1418.47 
1318.01 

* 1.05 
* 7.97 

~ l e m e n t  
w t  . n-Val . 
Reach Len. (ft) 
  low Area (sa ft) 
Area (S ft) ' 
FIOW ( ~ 9 s )  
Top Width (ft) 

Avi.. vel .  ( f t /s )  
Hy r Depth (ft) 
conv. (cfs) 
wetted per. (ft) 
shear ( lb/sq ft) 
stream Power ( l b / f t  s) 
cum volume (acre-ft) 
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* L e f t  0s ; 
* 0.041 
* 1400.00 " 
* 249.72 * 
* 249.72 * 
* 557.40 * 
* 296.73 * 
* 2.23 * 
* 0.84 * " 8066.8 * 
* 296.76 * 
* 0.25 " 
* 0.56 * 
* 19.33 * 

channel * R i  h t  0s " 
0.041 8.041 * 

1475.00 * 1400.00 * 
78.52 " 635.56 * 
78.52 * 635.56 * 
180.51 * 1892.09 * 
89.21 * 490.27 * 
2.30 * 2.98 " 
0.88 * 1.30 ; 

2612.4 * 27382.7 
89.28 * 490.33 * 
0.26 * 0.39 " 
0.60 ' 1.15 * 
41.00 ' 69.29 +, 



watermanwash.rep 
' C & E LOSS (ft) ' 0.01 * Cum SA (acres) 15.42 * 28.15 * 52.67 * 
***-****~**~,,*********,,**"*.**~U**IIIII**,,****,<******",***********************~~********~~******"~****** 

warning: o i v i ded  f low computed f o r  t h i s  cross-sect ion.  
warning: The energy l o s s  was g rea te r  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

Th is  may i n d i c a t e  t h e  need fo r  a d d i t i o n a l  cross sect ions.  

CROSS SECTION 

RIVER: 4SlES2O (E44) 
REACH: REACH 1 RS: 0.506 

-,., - .  
Descr ip t ion :  
s t a t i o n  E levat ion  Data 

Sta Elev Sta 
*****,<**,,*t******h***,,** 

num= 115 
Elev s t a  ,,***********,,***: Elev s t a  EleV ........................ 

1312.3 9431.18 1312.11 
1311.83 9539.99 1311.65 
1311.23 9693.43 1311.06 

1312 9754.12 1311.79 
1310.61 9898.34 1310.59 
1311.15 9983.97 1311.3 
1310.6710086.51 1310.78 
1311.0710169.47 1311.1 
1311.4410272.16 1311.51 
1311.6610362.54 1311.67 
1310.610455.37 1310.42 
1309.9410504.07 1310.16 
1311.4110619.25 1311.4 
1311.3310717.72 1311.3 
1311.2410799.89 1311.24 
1311.1810903.38 1311.18 
1311.1811012.82 1311.17 
1311.1911089.03 1311.19 
1311.2311181.49 1311.26 
1311.3411274.68 1311.43 
1311.6311350.16 1311.64 
1312.0511460.33 1312.07 
1312.4411559.21 1312.56 

Manning's n Values num= 3 
s t a  n Val s t a  n Val s t a  n v a l  

****,;**h,,***,,*h****,,~~,<~r*",**ll***~~hII**"i*~8***~~**** 

9314.71 .041 9744.14 .04110338.14 ,041 

sank s ta :  Lef t  R igh t  Lengths:   eft channel ~i h t  Coeff COntr. Expan. 
9744.1410338.14 1150 1214 l?50 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  #PF 1 
*****,,*h****,,**t,,**,,**,i*~***,,,i,'*,,h,,,~***,<"<**?t**,<*,<,~**********~t*,,**,,**,<,,*~~****~**i~9~********~~i~~*** 

* E.G. Elev (ft) * 1311.92 * Element * L e f t  0s : channel : R i  h t  OB : 
* v e l  Head (ft) * 0.08 * w t .  n-Val. * 0.041 0.041 8.041 
* W.S. E lev (ft * 1311.84 * Reach Len. (ft) * 1150.00 * 1214.00 * 1150.00 * 
* c r i t  w.5. (ftj * 1311.58 *  low Area (sq ft) * 97.18 * 448.97 * 641.41 * 
* ~ . ~ . s l o p e ( f t / f t )  *0.006702 * ~ r e a ( s  ft) * 97.18 * 448.97 * 641.41 * 
" Q To ta l  ( c ~ s )  " 2630.00 * Flow (C?S) * 157.67 * 1115.02 1357.31 * 
* TO Width (ft) 'c 1891.27 * TOP w id th  ft) * 240.28 * 586.22 " 1064.77 * 
* ve? To ta l  (f t /s) 2.21 * Av v e l  . [f t /s) * 1.62 * 2.48 ?' 2.12 * 
* Max chi ~ p t h  (ft * 2.09 * Hyir. Depth (ft) * 0.40 * 0.77 * 0.60 * 
* conv. To ta l  (cfs 3 * 32127.0 * conv. (c fs)  * 1926.0 * 13620.6 * 16580.4 * 
* Length wtd. (ft) * 1176.71 * wetted per.  (ft * 240.29 * 586.25 "1064.81 * 
* Min ch ~l (ft) * 1310.59 * Shear ( lb/sq ft * 0.17 * 0.32 " 0.25 * 
* n lpha * 1.04 * stream power (1 /ft s) : 0.27 : 0.80 * 0.53 : 
* F r c t n  Loss 5.81 * cum volume (acre- f t )  13.76 32.07 '' 48.77 
* c A E Loss [::j * 0.01 * cum sn (acres) 6.79 * 16.71 * 27.68 * 
*************************h**(*,I,'*,,**,'******~,******,,**,,,'*************,<******?~?<*?~i<~*~~**~~?t**~~****~~* 

warning: D iv ided f l o w  computed f o r  t h i s  cross-sect ion.  
warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

Th i s  may i n d i c a t e  t h e  need fo r  a d d i t i o n a l  cross sec t ions .  

CROSS SECTION 

RIVER: 4SlESZO (E44) 
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watermanwash.rep 
REACH: REACH 1 RS: 0.276 

INPUT 

Manning's n Values num= 3 
s t a  n va l  s t a  n Val s t a  n Val .................................................. 

9321.72 ,041 9630.85 .041 10243.9 ,041 

sank sta: Lef t  R i  h t  Lengths: Le f t  Channel Right Coeff contr .  Expan. 
9630.85 1024!!.9 1400 1458 1400 .1 .3 

t * * + * t * * * ~ t ~ ~ * * t * * * * * * * * ~ e ~ ~ ~ ~ * * * * ~ ~ * * * * * * * * * * + ~ * ~ * * ~ * * * * ~ ~ * * * ~ * * * * ~ ~ ~ * * * * * ~ ~ ~ * a ~ , ~ * * + * * ~ ~ ~ ~ ~ ~ ~ *  

* E.G. Elev (ft) * 1306.10 Element * Lef t  0s : channel : R i  h t  OB * 
* ve l  Head (ft) * 0.05 * W t . n - V a l .  * 0.041 0.041 8 . 0 4 1 *  
* W.S. Elev (ft) * 1306.05 * Reach Len. (ft) ': 1700.00 * 1700.00 * 1700.00 * 
* c r i t  w.s. (ft) " 1305.64 *  low Area (sq ft) * 191.29 * 532.15 ' 703.12 * 
* ~ . ~ . s l o p e ( f t / f t )  *0.003789 * ~ r e a ( s  ft) * 191.29 * 532.15 ' 703.12 * 
'- Q Total  (cfs) * 2630.00 * Flow ( ~ 7 s )  * 335.76 * 1080.21 * 1214.03 * 
" TO Width (ft) * 1919.39 * Top Width ft) 
, ve7 

* 274.06 " 613.05 '1032.28 * 
Total  ( f t / s )  * 1.84 * Avg. v e l  . t f t /s )  * 1.76 * 2.03 * 1.73 * 

* Max ch l  Dpth (ft) * 3.93 " Hydr. ~ e p t h  (ft) * 0.70 * 0.87 * 0.68 * 
* conv. ~ o t a l  (cfs) * 42727.6 * conv. (cfs) * 5454.8 : 17549.4 * 19723.4 * 
* Length Wtd. (ft) * 1700.00 * wetted Per. (ft) * 274.08 613.06 : 1032.55 * 
* Min ch ~l (ft) * 1304.90 * shear ( lb/sq ft) * 0.17 * 0 .21  
* Alpha 

0.16 * 
* 1.02 * Stream Power ( l b / f t  s) : 0.29 : 0.42 * 0.28 ; 

* Frctn LOSS (ft) * 8.24 * cum volume (acre-ft) ,> 9.95 * 18.40 * 31.02 " c & E LOSS (ft) * 0.04 * cum sA (acres) * * 
%***************v* .~~****b**** , , ****~~*******~****************?~9c********~********************* , , **  

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross section. 

This may ind ica te  the need f o r  add i t iona l  cross sect ions.  

CROSS SECTION 

RIVER: 4SlES9 (E49) 
REACH: REACH 1 RS: 3.282 

INPUT 
Descr ipt ion:  
S ta t i on  Elevat ion Data num= 35 

sra  Elev Sta Elev s t a  Elev s t a  Elev s t a  Elev 
* t * * *U*** * * * * * * * * * * *V** * * * * *V** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

9898.6 1343.11 9898.64 1343.11 9899.6 1343.12 9938.18 1342.99 9949.97 1341.3 
9969.76 1339.41 9974.03 1338.85 9980.16 1338.05 9989.78 1336.84 9996.69 1336.02 

10000 1336.0810010.24 1336.2910025.59 1336.5810034.15 1336.7410039.43 1336.83 
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Manning's n Values num= 3 
s t a  n v a l  s t a  n v a l  Sta n Val 

h + * h f * * ~ ~ ~ * ~ ~ ? t ~ ~ t ~ ~ ~ * h * t * * * * t * * * * ~ i i 1 1 * * ~ ~ * ~ ~ t * * ~ ~ * * ~ ? * * * * *  

9898.6 .041 9980.16 ,041 10130 .041 

sank s ta :  L e f t  R i  h t  Lengths: L e f t  channel R i  h t  c o e f f  con t r .  Expan. 
9980.16 10730 1060 1106 ~ O O  .1 .3 

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and previous cross sect ion.  

Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sec t ions .  

CROSS SECTION 

RIVER: 4SlES9 (E49) 
REACH: REACH 1 RS: 3.073 

Manning's n values num= 3 
Sta n Val s t a  n Val s t a  n v a l  

*****t****************ii*(***,~,~********iI(********i~i< 

9524.23 .0419911.97 .04110071.65 .041 

Bank s ta :  L e f t  R igh t  Lengths: L e f t  channel R i  h t  c o e f f  con t r .  Expan. 
9911.9710071.65 1250 1293 1430 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
* * * * *U*** * * * * * * * fh***U**V*** * * * * * * * * *~~*** * * , t * *~ , * ,<* ,<** *~ , * * * * * * * * * *~<"t* * * * *~~*** i~** * * * * * * * * * * * * * * * *  

* E.G. Elev ft) f * 1333.79 " Element *  eft 0s : Channel " ~i h t  OB " 
* Vel ~ e a d  ( t) * 0.09 * W t .  n-Val. * 0.041 0.041 * 8.041 * 
* w.s. Elev fr) * 1333.70 * Reach Len. (ft) * 1250.00 *' 1293.00 * 1230.00 " 
* c r i t  W.S. tft) * 1333.35 * Flow Area (sq ft) * 80.66 * 190.80 * 441.99 " 
is E.G. Slope (ft/ft) '0.005000 * 80.66 9' 190.80 " 441.99 * 
* Q Tota l  (c fs)  * 87.80 * 550.55 * 991.65 " 

* 291.32 * 159.68 : 539.56 : 
* 1.09 * 2.89 2.24 

* Max c h l  op th  (ft) * 0.28 * 1.19 ' 0.82 " 
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watermanwash.rep 
* conv. Tota l  cfs) * 23052.0 * conv. (cfs)  * 1241.7 * 7786.1 * 14024.2 : 
* Length wtd. [ft) * 1264.23 * wetted Per. * 291.32 * 159.69 * 539.56 , E l  (ft) * 1332.04 * shear (lb/sq 'ftb ft * 0.09 * 0.37 * 0.26 * 

* 1.14 * Stream Power (1 /ft s) : 0.09 : 1.08 * 0.57 * 
* FrCtn LOSS (ft) * 5.83 * cum volume (acre-ft) 37.87 62.00 * 45.28 * 
* C & E Loss (ft) * 0.01 * Cum sA (acres) * 44.49 * 33.16 * 43.57 * 
* * * * * *Y* * * * * * * * * t * * * * * * * * *VV** * * *V* * * * * , , * * * * ,< * * * * * * * * * * * * * * * * * * * * * * * *~~* * * * * * * * * * * * * * * * * * * * * * *~  

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sect ion.  

Th is  may i n d i c a t e  the  need f o r  add i t iona l  cross sect ions.  

CROSS SECTION 

RIVER: 4SlES9 (E49) 
REACH: REACH 1 RS: 2.828 

Manning's n values num= 3 
Sta n Val s t a  n Val s t a  n V a l  

* * ,~ * t * * * * *b* * * * * * * t * * " * * * * * * I1 * * * * * * , , * * * * *~9<* * * * *  

9307.67 ,041 9889.17 .04110070.08 ,041 

sank s ta :  Lef t  Right  Lengths: L e f t  channel Right  Coeff Contr. Expan 
9889.1710070.08 1210 1377 1280 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
* , < * * * * * * * * * * * * * * * * * ~ * * * * * * * , ~ * * V * * * * * U * i i * ~ , ~ * * * * * * * * , , * * * * ~ , * * ~ * 9 ~ * * ~ ~ 9 ~ * * * * * ~ * * ~ * * * * * * * * * * ~ * ~ * * * * * ~ ~ * *  

E.G. Elev (ft) * 1327.94 * Element *  eft os : channel * R i  h t  os * 
" v e l  Head (ft) * 0.16 * w t .  n-val. * 0.041 0.041 * 8.041 * 
* W.S. Elev (ft) * 1327.79 *  each Len. (ft) " 1210.00 " 1377.00 " 1280.00 * 
* c r i t  W.S. (ft) * 1327.41 * Flow Area (sq ft) * 144.48 348.17 * 240.54 ' 
* ~ . ~ . s l o p e ( f t / f t )  '0.004319 * ~ r e a ( s  ft) * 144.48 * 348.17 * 240.54 : " Q Tota l  (cfs) : 1920.00 * Flow (C?S) " 213.18 * 1282.85 * 423.98 
* TO Width (ft) 855.05 * TOP Width (ft) * 296.32 * 180.91 * 377.82 * 
* ve? Tota l  ( f t / s )  * 2.62 v e l .  ( f t / s  * 1.48 * 3.68 * 1.76 
* Max Chl ~ p t h  (ft) * 2.80 : i%r. ~ e p t h  (ft] * 0.49 * 1.92 * 0.64 * 
* conv. Tota l  cfs) * 29216.5 * conv. (cfs) * 3243.9 * 19521.0 6451.6 * 
* Length wtd. Eft) 1321.69 * wetted per. (ft) * 296.32 * 180.95 377.82 * 
* Mln Ch E l  (ft) * 1324.99 * shear ( lb/sq ft) * 0.13 * 0.52 * 0.17 * 
* n lpha * 1.46 ' Stream power ( l b / f t  s) : 0.19 * 1.91 * 0.30 : 
* ~ r c t n  LOSS (ft * 7.26 * cum Volume (acre-f t )  34.64 * 54.00 * 35.64 
* c & E LOSS (ft * 0.00 * Cum SA (acres) * 36.06 * 28.11 * 30.62 * 
* * h * * U * * ~ * * * * * V * * * * * * * * Y * ~ * * * * * * * * * * ~ ~ * * * * * * * ~ * , ~ * * , , * * * * * * * * * * * * * * * * * * * * * ~ * * * * * * * * * * * * * * * * 9 ~ * * * * *  

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cur rent  and previous cross sect ion.  

Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 4S1ES9 (E49) 
REACH: REACH 1 RS: 2.567 

INPUT 
Descr ipt ion:  
s t a t i o n  E levat ion  ~ a t a  num= 52 

s t a  Elev s t a  Elev s t a  Elev s t a   lev s t a   lev 
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Manning's n  Values num= 3 
s t a  n v a l  s t a  n v a l  s t a  n  Val 

................................................... 

9363.24 ,041 9938.86 .04110101.07 .041 

sank s t a :  Le f t  R igh t  Lengths: Lef t  channel R i  h t  Coeff cont r .  Expan. 
9938.8610101.07 1385 1366 1100 .1 .3 

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and previous cross sec t ion .  

Th i s  may i n d i c a t e  t he  need f o r  add i t i ona l  cross sec t ions .  

CROSS SECTION 

RIVER: 451ES9 (E49) 
REACH: REACH 1 US: 2.308 

INPUT 
oesc r i p t i on :  
s t a t i o n  E levat ion  Data num= 80 

s t a  Elev s t a  Elev Sta 
*********,,*t****t*****,,***h****IIII********t 

9299.54 1311.44 9300.13 1311.44 9315.04 
9374.21 1311.36 9379.37 1311.34 9411.24 
9484.41 1310.86 9487.03 1310.84 9522.35 
9595.08 1309.93 9595.31 1309.94 9595.49 
9653.78 1309.56 9670.49 1309.48 9702.36 
9744.57 1309.17 9766.7 1309.09 9781.6 
9823.15 1309.01 9855.68 1308.98 9879.61 
9929.75 1308.96 9936.07 1308.96 9971.34 
10006.64 1309.810014.39 1309.6110019.69 
10074.55 1309.0910081.66 1309.11 10110 
10147.76 1309.25 10180.9 1309.3310213.86 
10251.8 1309.4710279.96 1309.5210287.24 
10346.05 1309.6210358.14 1309.6410372.12 
10429.04 1309.7310448.57 1309.7610464.49 
10525.02 1309.8910540.08 1310.1410542.98 
10589.06 1311.0210597.77 1311.1210609.26 

Elev s t a  Elev s t a  
i**f*t***************ht*****~~***?~*fI: 

Manning's n  values num= 3 
Sta n  Val s t a  n v a l  s t a  n  Val .................................................... 

9299.54 .041 9744.57 .041 10180.9 ,041 

sank s ta :  Le f t  R i  h t  Lengths: Le f t  channel R i  h t  Coef f  Contr .  Expan. 
9744.57 10188.9 1260 1329 1495 .1 .3 
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watermanwash.rep 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . 
* Alpha 
* F rc tn  Loss (ft " C & E LOSS (ft ..................... 

* Element e 
* w t .  n-val . * 
* Reach Len. (ft) t *  low ~ r e a  (sq ft) * 
* Area (s ft) 
* Flow (CTS) 

* 
* 

* TOP wid th  (ft) * 
Vel . (ft/s) : :;!E. ~ e p t h  (ft) 

* 
* 

* conv. (cfs) * 
* wetted per. (ft) * 
* shear ( lb/sq ft) * * stream Power ( l b / f t  s) : 
* cum volume (acre-ft) * 
* cum SA (acres) 

............................. 

L e f t  0s 
0.041 

1260.00 
138.61 
138.61 
343.14 
209.93 
2.48 
0.66 

3809.1 
209.94 
0.33 
0.83 
19.51 
11.72 

it*******, 

* channel " 0.041 
* 1329.00 " 473.06 
* 473.06 
* 1629.92 
* 436.33 
* 3.45 
* 1.08 
* 18093.3 
* 436.35 
* 0.55 
* 1.89 " 32.12 
* 13.30 
it********* 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This  may ind ica te  the need for add i t iona l  cross sections. 

Warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross sec 

This may i n d i c a t e  the  need f o r  add i t iona l  cross sect ions 

CROSS SECTION 

RIVER: 4SlES9 (E49) 
REACH: REACH 1 RS: 2.056 

INPUT 
Descr ipt ion:  
s t a t i o n  Elevat ion Data num= 93 

s t a  Elev s t a  Elev s t a  
* * * * *v l * * tv * t * * * * * * * * * * * *~ * * * * * * * * * * * * * *~  

El ev s t a  ****************: 
1304.73 9030.5 
1303.9 9141.37 
1303.63 9280.52 
1303.29 9394.62 

1303 9530.54 
1302.73 9647.87 
1302.53 9780.56 
1302.3 9901.12 
1303.0310021.96 
1302.3110043.25 
1302.4210143.11 
1302.6710242.93 
1302.9310319.89 
1303.510382.56 
1303.2510452.45 
1303.2710458.94 
1303.3710532.02 
1303.6610609.04 
1304.06 

 lev Sta 
i V * * l * * t * * * * * V * I  

1304.37 9040.07 
1303.87 9180.51 
1303.55 9293.32 
1303.25 9430.53 
1302.91 9546.57 
1302.71 9680.55 
1302.47 9799.82 
1302.27 9930.58 
1302.5710028.89 
1302.24 10072.4 
1302.4910172.23 
1302.7510249.18 
1302.9510326.15 
1303.5310392.34 
1303.2610454.72 
1303.2710459.85 
1303.3910538.32 
1303.6910638.09 

Manning's n values num= 3 
Sta n Val s t a  n Val s t a  n Val 

* * * * *V** * I * * * * * * * * t * * * * * * i * * * , , * * * * * * * * * * * * * * * *<<*  

8958.46 ,041 9749.17 ,041 10184.7 .041 

Bank sta:  L e f t  Right ~eng ths :  L e f t  channel Ri h t  coe f f  cont r .  Expan 
9749.17 10184.7 1185 1268 1960 .1 .3 

P r o f i l e  #PF 1 
. * t Y I Y I Y * t * * * * * * * * * * * * * * * * * ( * * * * * * * * * * *  

Element 
w t .  n-val . 
Reach Len. (ft) 
F ~ O W  Area (sq ft) 
Area s ft) 
Flow tC?s) 
Top Width (ft) 

v e l  . ( f t /s )  
~y r Depth (ft) 
Conv. (cfs) 
wetted Per. (ft) 
shear ( lb/sq ft) 

Page 29 

* L e f t  OB " 0.041 
* 1330.00 
* 425.35 
* 425.35 " 719.41 
* 600.52 
* 1.69 
* 0.71 
* 12248.8 
* 600.53 
* 0.15 

* channel " 0.041 
* 1330.00 
* 610.55 
* 610.55 * 1627.82 
* 435.53 
* 2.67 
* 1.40 
* 27715.5 
* 435.54 
* 0.30 



watermanwash.rep 
* n lpha * 1.17 * stream Power ( l b / f t  s) ; 0.26 * 0.80 " 0.22 : 
* ~ r c t n  LOSS (ft) * 6.07 * cum Volume (acre-ft) ,' 11.36 : 15.59 : 18.06 * 
* c & E LOSS (ft) * 0.03 * cum SA (acres) 
................................................................................................... 

warning: The energy l oss  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion  

Th i s  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sec t ions .  

CROSS SECTION 

RIVER: 4 S l E S 9  (E49) 
REACH: REACH 2 RS: 1.816 

E lev  s t a  
D * * * * * * * * * * * * h * * l  

Manning's n values num= 3 
s t a  n Val s t a  n v a l  s t a  n Val 

*********, ,***, ,*****",V*V,<,r*11*******h*****, ,***** 

sank s ta :  Le f t  R igh t  Lengths: Le f t  channel ~i h t  Coef f  con t r .  Expan. 
9929.0210068.55 1500 1539 QOO .1 .3 

I n e f f e c t i v e  Flow num= 1 
s t a  L Sta R Elev Permanent 
1007010356.68 1298 F 

$$:::*::$i:!!*!iz!!z,<q':::$:J:*!::*:*,,**** ***,( **********,c*,,**Y,*,,****,,******,,**,<*9c****f<?<********* 

* E.G. E l e ~  fft) * 1297.82 * Element *  eft 0s : Channel : ~i h t  0s " 
* Vel Head ( t) * 0.42 * w t . n - v a l .  * 0.041 0.041 8 . 0 4 1 "  
* W.S. E lev (ft * 1297.40 *  each   en. (ft) * 1500.00 * 1539.00 * 1500.00 * * c r i t  w.s. (ftj * 1297.19 *  low Area (sq ft) * 318.53 * 410.88 * 2.94 * 
* E.G. s lope (ft/ft) *0.006129 * Area (s ft) * 318.53 * 410.88 * 886.78 * 
* Q To ta l  (cfs) * 3100.00 * Flow (c?s) * 692.68 "2393.94 * 13.38 " 
* TO w id th  ft) * 896.17 * TOP w id th  (ft) * 474.71 : 139.53 * 281.93 '' 
* ve? To ta l  $ f t / s )  * 4.23 * ~ v ~ . , v e l .  ( f t /s) * 2.17 5.83 * 4.55 '' 
* Max c h l  ~ p t h  (ft) * 6.74 * Hy r Depth (ft) * 0.67 * 2.94 ' 2.03 * 
* conv. T o t a l  (cfs) * 39596.9 * conv. (cfs) * 8847.7 : 30578.3 " 170.9 * 
* Length Wtd. (ft) * 1533.93 * Wetted Per. (ft " 474.73 139.63 " 1.45 * 
* Min ch ~l (ft) * 1293.07 * shear ( lb/sq ft * 0.26 * 1.13 * 0.78 * 
" Alpha * 1.53 * Stream power (1 /ft s) : 0.56 * 6.56 ; 3.53 
* F r c t n  Loss ft) * 8.23 * Cum volume (acre- f t )  66.05 " 156.00 45.70 
* c & E Loss eft) * 0.05 * cum SA (acres) * 24.03 * 30.05 * 12.16 * 
t*******,,**U***,,,~****II****,,*********~,****,c********,,****,~****i~****~~***************f~i~************ 

warning: The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). Th i s  may i n d i c a t e  t h e  need fo r  
a d d i t i o n a l  cross sect ions.  

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sect ion.  

Th is  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sec t ions .  
Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  l o c a t i o n .  The c r i t i c a l  depth w i t h  t h e  lowest ,  
v a l i d ,  water 

sur face was used. 

CROSS SECTION 

RIVER: 4SlES9 (E49) 
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watermanwash.rep 
REACH: REACH 2 RS: 1.522 

INPUT 
~ e s c y i p t i o n :  channel on west s ide o f  99th Avenue. 
S ta t i on  Elevat lon Data num= 12 -. - .  ... .. . 

s t a   lev s t a  Elev s ta  
*Y***********Y**************************  

Elev s t a  € lev  bra  t lev ......................................... 

Manning's n values num= 3 
s t a  n va l  s t a  n Val s t a  n Val ................................................ 

9868.37 .041 9952.13 .04110026.33 ,041 

sank sta:  Lef t  Right Lengths: Lef t  channel Ri h t  Coeff Contr. Expan. 
9952.1310026.33 890 895 895 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  #PF 1 ............................................................................................... 
* E.G. Elev (ft) * 1289.54 * Element * Left  oe : Channel ; R i  h t  0s : 
* v e l  Head (ft) * 0.93 * w t .  n-Val. * 0.041 0.041 8.041 
* W.S. Elev (ft) * 1288.61 ' Reach Len. (ft) * 890.00 * 895.00 * 895.00 * 
* C r i t  W.S. (ft) * a  low ~ r e a  (sq ft) * 31.75 * 418.66 * 17.09 ' 
* ~ . G . S l o p e ( f t / f t )  '0.004797 * A r e a ( s  ft) * 31.75 * 418.66 : 17.09 ' 
* Q Total  ( c ~ s )  * 3450.00 * Flow (C?S) * 90.23 *3304.53 55.25 ' 
* TO width (ft) * 111.72 * TOP wid th  (ft) * 26.23 * 74.20 ' 11.29 * 
* ve? Total  ( f t /s)  * 7.38 * ~ v g .  v e l .  (ft/s) * 2.84 * 7.89 " 3.23 * 

* 6.28 ', Hydr. ~ e p t h  (ft) * 1.21 * 5.64 : 1.51 * 
* * Max conv. chl Total  Dpth (cfs) (ft) * 49809.8 * Conv. (cfs) * 1302.6 * 47709.5 797.7 * 
* Length Wtd. (ft) * 894.85 ' wetted Per. (ft) 2 26.36 * 75.09 " 11.69 
* Min ch ~l (ft) * 1282.33 * Shear (Ib/sq ft) f 0.36 1.67 ' 0.44 * 
* ~l pha * 1.10 * S t r e a m P o w e r ( l b / f t s ) :  1.03 * 13.18 : 1.42 : 
* ~ r c t n  LOSS (ft) * 3.96 * cum volume (acre-ft) 60.02 * 141.35 30.13 
* c & E LOSS (ft) * 0.12 * Cum SA (acres) * 15.40 * 26.27 7.11 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross sect ion.  

This may i n d i c a t e  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 4 S l E S 9  (E49) 
REACH: REACH 2 RS: 1.355 

INPUT 
Descr ipt ion:  Channel on west s ide o f  99th Avenue. 
s t a t i o n  Elevat ion Data num= 13 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
~*****~ ,~****~t***t* l .******UU***t i (* (1******* ,<*****~* ,~*****~****************~******  

9742.54 1286.66 9773.02 1286.6 9776.55 1286.57 9823.02 1286.83 9828.85 1286.88 
9878.95 1286.86 9931.14 1282.23 9970.2 1279.64 10000 1279.9810005.79 1280.04 
10040.02 1282.1610052.93 1280.3110097.91 1289.09 

Manning's n Values num= 3 
s t a  n v a l  s t a  n Val s t a  n v a l  

~ * * * * * t * * * * i * t * * * * * * * * * * V * V * * * * * * * * * * * * * * * * * * * * *  

9742.54 ,041 9931.14 .04110040.02 ,041 

sank sta:  Lef t  Right Lengths: L e f t  channel Right Coeff Contr. Expan. 
9931.1410040.02 1425 1427 1425 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev ft) $ * 1285.46 * dement *  eft 0s channel : ~i h t  0s : 
* vel  Head ( t) * 0.53 * w t .  n-val. * 0.041 0.041 8.041 
* w.5. Elev (ft) * 1284.93 * Reach  en. (ft) * 1425.00 * 1427.00 * 1425.00 ' 
* c r i t  W.S. (ft) * 1283.55 *  low Area (sq ft) * 41.00 * 467.91 : 102.28 " 
* ~ . ~ . s l o p e ( f t / f t )  "0.004101 * ~ r e a ( s  ft) * 41.00 * 467.91 102.28 * 
* Q Total  (cfs) * 3450.00 * Flow (C?S) * 115.86 * 2867.81 * 466.33 " 
* TO width (ft) * 175.85 * TOP width (ft) * 30.40 * 108.88 : 36.56 : 
* veY Total  ( f t /s)  * 5.64 * A V  v e l .  ( f t /s  * 2.83 * 6.13 4.56 

* 5.29 * Hy&. Depth (ft * 1.35 * 4.30 * 2.80 * 
* * Max conv. Chl ~ o t a l  Dpth (cfs) (ft) * 53873.1 * conv. (cfs) * 1809.2 * 44782.0 * 7281.9 * 
* Length Wtd. (ft) * 1426.61 * wetted Per. (ft) 30.52 : 109.03 " 37.14 * 
* Min ch ~l (ft) * 1279.64 * shear (lb/sq ft) * 0.34 1.10 * 0.70 * 
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watermanwash.rep 
* n lpha * 1.08 * Stream Power ( l b / f t  s) ; 0.97 * 6.73 * 3.21 
* F rc tn  Loss (ft) * 8.63 * cum volume (acre- f t )  59.28 * 132.24 * 28.91 
* C & E Loss (ft) * 0.03 * Cum SA (acres) * 14.83 * 24.39 * 6.62 * ............................................................................................. 

warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 
0.7 o r  g rea ter  than 1.4. Th i s  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross secfions. 

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and previous cross sec t ion .  

Th i s  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 4SlES9 (E49) 
REACH: REACH 2 RS: 1.085 

INPUT 
Descr io t ion :  channel on west s ide  o f  99 th  Avenue. 

num= 37 
Elev s t a  

I*************** 

1282.77 9724.65 
1281.28 9762.97 
1278.89 9793.37 

1279.1 9833.1 
1279.1 9866.28 

1276.91 9901.2 
1270.9210015.92 
1282.95 

Manning's n values num= 3 
s t a  n v a l  s t a  n v a l  s t a  n v a l  

* t * * t * l t * * * * * * * , , t * * t * * * * * * * * * h * * * h t * * t + * * * * * * * *  

9711.92 .044 9967.18 .04910045.53 .044 

sank s ta :  Le f t  ~ i g h t  Lengths:  eft channel ~ i g h t  Coef f  con t r .  Expan. 
9967.1810045.53 1400 1409 1400 .1 .3 

warning: The,ve loc i ty  head has,changed by more than 0.5 ft (0.15 m). Th is  may i n d i c a t e  t h e  need fo r  
add1 t i o n a l  cross sect ions.  

warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 
0.7 o r  g rea ter  than 1.4. Th is  may i n d i c a t e  t he  need fo r  a d d i t i o n a l  cross secf ions.  

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

Th i s  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sec t ions .  

CROSS SECTION 

RIVER: 4SlES9 (E49) 
REACH: REACH 2 RS: 0.819 

INPUT 
Descr ip t ion :  Channel on west s ide  o f  99th Avenue. 
s t a t i o n  E levat ion  oa ta  num= 13 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  E l e ~  
..................................................................................... 

9788.25 1273.16 9847.52 1266.66 9855.86 1266.58 9924.59 1265.9 9941.64 1268.79 
9956.43 1271.31 9965.08 1268.34 9975.58 1264.85 10000 1264.6210003.72 1264.59 
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Manni;?; nnv;;;les num= 3 
s t a  n va l  s t a  n v a l  ................................................. 

9788.25 ,044 9956.43 .04910073.28 ,044 

sank sta:  Lef t  Right Lengths: Lef t  Channel R i  h t  COeff cont r .  Expan. 
9956.4310073.28 950 960 850 .1 .3 

warning: o iv ided f l ow  computed f o r  t h i s  cross-section. 
warning: The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m).   his may ind ica te  the need f o r  

add i t iona l  cross sections. 
warning: The conveyance r a t l o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 

0.7 o r  greater than 1.4. This may ind ica te  the need f o r  add i t iona l  cross sections. 
warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and prevlous cross section. 

This may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 451ES9 (E49) 
REACH: REACH 2 RS: 0.637 

INPUT 
Descr ipt ion:  upstream o f  11-56" x 39" CMP'S which cross 99th Avenue. 
s t a t i o n  Elevation Data num= 12 

s t a  Elev Sta Elev s t a  Elev s t a  Elev s t a  Elev 
................................................................................. 

9913.12 1270.83 9925.33 1267.65 9926.19 1267.43 9956.55 1262.91 9975.84 1260.21 
9989.6 1260.11 10000 1260.02 10002.6 126010019.69 1259.9710033.67 1263.28 

10041.28 1264.9510064.35 1270.07 

Manning's n Values num= 3 
s t a  n Val s t a  n va l  s t a  n va l  

Y,<** , , *s* * * * t * * * * * *V* , , * * * * * * t r * * * - * *~* * * * * l i~* * * * * *~  

sank sta:  Lef t  Right Lengths: Lef t  channel R i  h t  coeff  contr .  Expan. 
9956.5510033.67 300 330 900 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 ................................................................................................... 
* E.G. E l e ~  (ft) * 1266.58 * ~ l e m e n t  * Lef t  0s : channel : R i  h t  0s : 
* v e l  Head (ft) * 1.81 * w t .  n-val. * 0.044 0.049 8.044 
* W.S. Elev (ft) * 1264.76 * Reach Len. (ft) * 300.00 * 330.00 * 300.00 " 
* c r i t  W.S. (ft) * 1264.76 *  low Area (sq ft) * 11.55 * 311.98 * 5.02 * 
* E.G. slope (ft/ft) *0.020216 * Area (s ft) * 11.55 * 311.98 : 5.02 : 
* Q Total  ( c ~ s )  * 3470.00 * Flow (CYS) * 52.34 ' 3 3 9 8 . 2 1  19.45 
* TO width (ft) * 96.34 * TOP width (ft) * 12.46 * 77.12 * 6.76 * 
* ve7 Total  (ft /s) v e l .  ( f t /s)  * 4.53 * 10.89 * 3.87 * : '!:% : :;a,. oepth (ft) * 0.93 * 4.05 : 0.74 : * * Max conv. chl Total  Opth (cfs) (ft) * 24405.2 * conv. (cfs) * 368.1 * 23900.3 136.8 
* Length wtd. (ft) * 329.30 * wetted per. (ft) * 12.59 * 77.70 ' 6.93 * 

Min ch ~l (ft) 1259.97 * Shear (lb/sq ft il * 1.16 * 5.07 : 0.91  ' 
* ~ l p h a  * 1.05 * Stream power (1 /ft s) : 5.25 * 55.20 3.55 : 
* ~ r c t n  Loss (ft) * 0.63 * Cum Volume (acre-ft) * 39.95 * 98.76 " 27.10 
* c & E Loss (ft) * 0.52 * cum SA (acres) 8.30 * 16.85 * 5.79 * 
*(Ys,,***.****tt*l***i(**,~*,,*****~**b*4t********,<****~*******~~******~*9~************************* 
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warning: The energy equation could not  be balanced w i t h i n  the speci f ied number of i t e r a t i o n s .  The 
program used c r i t i c a l  depth for the water surface and continued,on w i th  the ca lcu la t ions.  

Warning: The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). Thls may ind ica te  the need f o r  
add i t iona l  cross sections. 

Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 

a 
0.7 o r  greater than 1.4. This may ind ica te  the need for add i t iona l  cross sections. 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross sect ion.  

This may ind ica te  the need f o r  add i t iona l  cross sections. 
warning: During the standard step i t e r a t i o n s ,  when the assumed water surface was,set equal t o  c r i t i c a l  
- - depth, the ca lcu la ted water surface came back below c r i t i c a l  depth.  his ind icates t h a t  there 
I, 

not a  v a l i d  s u b c r i t i c a l  answer. The program defaulted t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: 4SlES9 (E49) 
REACH: REACH 2 RS: 0.580 

A,.r",  

Descr ipt ion:  Inpu t  by hand using survey po in ts  and dtm. 
s t a t i o n   levat ti on Data num= 7~ 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Manning's n  values num= 3 
s t a  n  va l  Sta n  Val s t a  n  va l  

***V*****t**ht***t*****h*b***d**1ii*******+?********* 

9780 ,044 9840 ,049 10140 .044 

sank sta:  Lef t  R i  h t  Lengths: L e f t  channel R i  h t  coe f f  Contr. Expan. 
9840 10?40 150 150 450 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
**t*******+**,,***,c*,,**I,***********************,<*****,~*~<~,~~***,,,<*,~,~*~<******,t**,~*~~***~~**~t***i<****~< 

* Too widtk 

Left  0s 
0.044 

150.00 
41.07 
41.07 
30.03 
53.84 
0.73 
0.76 

1157.5 
53.86 
0.03 
0.02 

39.77 
8.08 ********. 

* Channel ; " 0.049 
* 150.00 * 
* 1482.05 ' * 1482.05 * 
* 3379.90 ' 
'r 300.00 * 
* 2.28 * * 4.94 : 
"130285.5 * 300.27 * * 0 . 2 1  * 
* 0.47 f; * 91.96 ' 15.42 " *************' 

CULVERT 

RIVER: 4SlES9 (E49) 
REACH: REACH 2 RS: 0.566 

INPUT 
Descr ipt ion:  11 - 56" x  39" CMP's 
s t ruc tu re  8 
Crosses 99 th  Avenue 
oistance from upstream XS = - 50 
Deck/Roadway width - - - 36 
weir  coef f ic ient  2.6 
uostream Deck/Roadwav coordinates 

I N  
oe 
s t ruc tu re  8 
Crosses 99 th  Avenue 
oistance from upstream XS = 50 
Deck/Ro 
weir  co 
uostrea 

num- ' 5  
s t a  H i  cord LO Cord Sta H i  Cord Lo Cord Sta H i  cord Lo cord 

********U**t***********,?**V***************************,<*******,<**,~+~****** 

9730 1262.94 9820 1261.04 10000 1260.73 
10116 1262.09 10400 1264.8 

upstream Bridge cross Section Data 
s t a t i o n   levat ti on Data num= 7 

s t a  Elev s t a  Elev s t a  Elev s ta  EleV s t a  Elev 
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9780 1263.7 9840 1262 9950 1256.38 10000 1257.07 10050 1257.31 
1,140 1262 10260 1263.7 

~ a n m n g ' s  n values num= 3 
s t a  n v a l  s t a  n Val s t a  n v a l  

................................................ 

sank s ta :  L e f t  
9840 !A?;; Coeff Contr. Expan. 

.1 .3 

Downstream Deck/Roadway coordinates 
num= 5 
s t a  Hi Cord Lo cord s t a  Hi Cord LO cord s t a  Hi  Cord Lo cord 

.......................................................................... 

9730 1262.94 9820 1260.77 10000 1260.41 
10116 1261.99 10400 1264.8 

Downstream sr idae cross sect ion Data - - 

s t a t i o n   levat ti on Data num= 9 
s t a  Elev s t a  Elev s t a  Elev s t a  EleV Sta  lev .................................................................................. 
9600 1263.2 9700 1262.3 99101259.79 99501257.08 100001256.39 
10050 1255.58 10070 1260.8 10230 1262.4 10400 1263.2 

~ a n n i n g ' s  n values num= 3 
s t a  n Val s t a  n Val s t a  n v a l  

********************ii***h*)****ttU**************** 

sank sta: Lef t  R i  h t  coeff contr .  Expan. 
9910 10870 .I .3 

Upstream Embankment s ide s l o  e 7 
- - 

Downstream Embankment s ide s ope - - 
Maximum al lowable submer ence f o r  weir  flow = 
  leva ti on a t  which weir  ?low begjns = 
Ener y head used i n  sp i l lway design - - 
spil?way he i  h t  used i n  design - - 
weir c res t  szape - - 

Number of cu l ve r t s  = 1 

0 hor i z .  
0 hor i z .  

.95 

Broad crested 

t o  1.0 v e r t i c a l  
t o  1.0 v e r t i c a l  

c u l v e r t  Name shape Rise span 
c u l v e r t  #1 E l l i p s e  3.25 4.67 
FHWA char t  # 29- Horizontal  E l l i  se; concrete 
FHWA scale # 1 Square edge witR headwall 
Solut ion C r i t e r i a  = Highest U.S. EG 
c u l v e r t  upstrm D i s t  Length TOP n Bottom n Depth Blocked Entrance Loss Coef 

50 95 ,024 ,024 1.75 .5 
Number of sa r re l s  = 11 
uostream Elevat ion = 1255.93 
cen te r l i ne  s ta t i ons  

s ta .  sta.  sta.  Sta. sta.  Sta. s ta .  s ta .  s ta .  s ta .  
9950 9960 9970 9980 9990 10000 10010 10020 10030 10040 
10050 

Downstream Elevat ion = 1254.72 
cen te r l i ne  Stat ions 

Sta. Sta. Sta. Sta. Sta. Sta. Sta. Sta. Sta. Sta. 
9950 9960 9970 9980 9990 10000 10010 10020 10030 10040 
10050 

CULVERT OUTPUT Pro f i l e  #PF 1 C U ~ V  Group: Culver t  #1 
*~ * * * t * * * * * * * * * * * * * * * * * *V t * * * * * *V* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

E x i t  LOSS coef 
1 

* Q cu lv  Group (cfs) 
* # Barrels 
* Q Barrel  (cfs) 
* E.G. US. (ft) 
* W.S. us. (ft) 
* E.G. DS ft) 
* W.S. DS lft) 
* Del ta  EG (ft) 
* Del ta  Ws (ft) 
* E.G. I C  ft) 
* E.G. OC g f t )  
* c u l v e r t  Control 
* cu lv  ws I n l e t  (ft) 
* c u l v  ws o u t l e t  (ft) 

* 272.61 * 11 
* 24.78 
* 1263.61 
* 1263.53 
* 1262.05 
* 1261.80 
* 1.56 
* 1.73 
* 1263.45 
* 1263.61 
* o u t l e t  
* 1259.18 
* 1257.97 

cu lv  ~ u l l  Len (ft 
c u l v  Vel us ( f t / s  
cu l v  Vel 0s (ft/s) 
Culv I n v  E l  Up (ft) 
Culv I n v  El Dn (ft) 
cu lv  Frc tn  Ls (ft) 
cu lv  E x i t  LOSS ft) 
c u l v  Ent r  Loss ift) 
Q weir  (cfs) 
Weir s t a  L f t  (ft 
Weir s t a  Rat (ft . . 
wej r submeFg 
Weir Max Depth (ft) 
Weir Avg Depth (ft) 
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watermanwash.rep 
* cu lv  Nml  ~ e p t h  ft * * wei r   low Area (s ft) * 841.22 * 
* C u l v C r t ~ e p t h t f t j  * 0.96 * ~ i n ~ l w e i r F l o w ? f t )  '1260.74 * .......................................................................... 

CROSS SECTION 

RIVER: 4SlES9 (€49) 
REACH: REACH 2 RS: 0.552 

INPUT 
Description: Inpu t  by hand using survey po in ts  and dtm. 
s t a t i o n  Elevat ion Data num= 9 

s t a  Elev s t a  Elev s t a  Elev Sta Elev Sta Elev 
................................................................................... 

Manning's n values num= 3 
Sta n va l  Sta n Val s t a  n Val ................................................. 

sank sta:  L e f t  R i  h t  Lengths: L e f t  channel R i  h t  Coeff cont r .  Expan. 
9910 10870 300 300 900 .I .3 

* * ve l  E.G. Head ( fft) t) 
* W.S. Elev ft 
* c r i t  w.s. 2ftj 
* E.G. Slope (ft/ft) 
* Q Total  (cfs) 
* TO width ft) 
* veY Total  t f t /s )  
* Max Chl Dpth (ft) 
* conv. Total  (cfs) 
* Length wtd. (ft) 
* Min ch ~l (ft) 
* Alpha 
* FPCtn LOSS 
* C & E LOSS [;;{ 
** , , * t***U***bV**t****** (  

* Element t 

* w t  . n-val . * 
* Reach Len. (ft) ?< *  low ~ r e a  (sq ft) h 

* Area s ft) 
* Flow tC?S) 

* 
V 

* TOP width (ft) v 
* AV . Vel. ( f t /s 
* Hy i r .  ~ e p t h  (ftj 

* 
* 

* conv. (cfs) 
* wetted per. (ft) * 
* shear ( lb/sq ft b * 
* stream Power (1 /ft s) : 
* Cum volume (acre-ft) 
* cum sA (acres) 

i * * * * * * t * * * * * * * * + * * , , ~ * * V t * h ,  

L e f t  08 
0.044 
300.00 
168.41 
168.41 
281.38 
167.87 
1.67 
1.00 

5699.5 
167.88 
0.15 
0.26 
39.41 
7.69 

ihh*****V,  

* channel * R i  h t  08 * 
* 0.049 * 8.044 * 
* 300.00 * 300.00 * 

750.24 * 49.65 * 
* 750.24 * 49.65 * " 3136.60 * 52.02 * 
* 160.00 * 99.65 * " 4.18 " 1.05 * 
* 4.69 '' 0.50 * 
* 63532.1 * 1053.7 * " 160.77 ' 99.65 * 
* 0.71 ' 0.08 * 
* 2.97 ' 0.08 * 
* 88.12 ' 26.57 * 
* 14.63 * 5.04 % 

......................... 

CROSS SECTION 

RIVER: 451ES9 (E49) 
REACH: REACH 2 RS: 0.495 

INPUT 
Descr ipt ion:  Downstream o f  11-56" x 39" CMPrs which cross 99th Avenue. 
s t a t i o n  Elevat ion Data num- 28 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
* * U * t * * * * * * * * * * * * * * * w * * * * * * * * * * * , ~ * * * * U * * * ~ * * * * * * * * , c * * * * * * * * * * * * * * * * * * * ~ < * * * * * * * * *  

Manning's n values num= 3 
s t a  n Val s t a  n Val Sta n Val 

* *U***** * * * * * * t * * * t * * * * * * * * * * * *U**U***** * * * * * * ,~*  

9812.96 .044 9874.68 .04910055.56 .044 

sank sta:  L e f t  Right Lengths: L e f t  channel R i  h t  coeff cont r .  Expan. 
9874.6810055.56 450 450 150 .1 .3 

CROSS SECTION OUTPUT P r ~ f i l e  #PF 1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev ft) * 1261.23 * Element * Lef t  os * channel : Right 0s : 
* Vel Head ($t) * 0.31 * W t .  n-Val. u * 0.049 
* W.S. Elev ft : 1260.91 *  each Len. (ft) * 450.00 * 450.00 ' 450.00 * 
* c r i t  W.5. fftj *  low Area (sq ft) u * 773.51 " * 
* ~ . ~ . s l o p e ( f t / f t )  *0.003028 * ~ r e a  s ft) v * 773.51 " (I 

* Q Total  (cfs) * 3470.00 " Flow tc?S) h * 3470.00 * * 
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watermanwash.rep* 
* 171.86 * TOP wid th  (ft) * 171.86 * * * TO width (ft) * 4.49 *Av3.,Vel .  (ft/s) * (L * 4.49 * * ve? Tota l  (ft/s) 

* 
* 5.94 * ~y r Depth (ft) * 4.50 * * Max ch l  ~ p t h  (ft) 

I( 

* 63064.6 * Conv. (cfs) * * 63064.6 * * 
* 450.00 * wetted Per. (ft) * * 175.46 * * 
* 1254.98 * Shear ( lb/sq ft b * 0.83 * * Min ch ~l (ft) 

* 
* 1.00 * Stream power (1 /ft 5) : * 3.74 * * Alpha 

* 
* ~ r c t n  LOSS (ft) * 1.41 * cum volume (acre-ft) * 38.83 * 82.87 " 26.40 * 

* 0.00 * cum SA (acres) 7.12 * 13.49 * 4.70 * :,$,$,:.k:::*:f:! ,,*,< ,, *%** t***tt t***,,** t**+***************************e************************ 

warning: Div ided flow computed for t h i s  cross-section. 
Warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross sect ion.  

This may ind ica te  the need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 4SlES9 (E49) 
REACH: REACH 2 RS: 0.409 

TUDl IT 

~ a n n i n g ' s  n Values 
s t a  n Val 

num= 3 
s t a  n va l  s t a  n v a l  

* y * * * b * * * * * * V * * * * t * * * * * * V * V * * * * * * * * * , < ~ * * * * * ~ ~ * * * *  

9530.44 .044 9918.25 .04910055.78 ,044 

sank sta: Lef t  Right Lengths: Left channel R i  h t  coe f f  Contr. Expan. 
9918.2510055.78 630 630 830 .1 .3 

................................................................................................ 
* E.G. Elev (ft) * 1259.81 * ~ l e m e n t  * Left  OB : channel * R i  h t  0s * 
* ve l  ~ e a d  (ft) 0.34 w t .  n-val. * 0.044 0.049 * 8.044 ' 
* w.s. Elev (ft) * 1259.47 * Reach Len. (ft) * 630.00 * 630.00 * 630.00 ' 
* c r i t  W.S. (ft) v F ~ O W  Area (sq ft) * 42.41 * 653.16 * 102.54 ' 
* ~ . ~ . s l o p e ( f t / f t )  '0.003260 * ~ r e a ( s  ft) * 42.41 * 653.16 : 102.54 " 
* Q Tota l  (cfs) " 3470.00 " Flow (CTS) * 50.71 3182.57 236.72 " 
* TO width ft) * 301.97 " TOP width (ft) * 86.79 ' 137.01 + 78.16 ' 
* ve? Total  $f t /s)  * 4.35 * ~ v g .  v e l .  (ft /s) 2 1.20 * 4.87 * 2.31 " 
' Max ch l  ~ p t h  (ft) * 6.02 * Hydr. Depth (ft) 0.49 * 4.77 : 1.31 * 
* conv. ~ o t a l  (cfs) * 60777.3 * conv. (cfs) 888.3 * 55742.9 4146.1 : 
* Length Wtd. (ft) * 630.00 * wetted per. (ft) 86.82 * 138.34 " 78.27 
*  in Ch E l  (ft) * 1253.45 * Shear ( lb/sq ft) * 0.10 * 0.96 * 0.27 " 
* ~ l p h a  * 1.17 * S t r e a m ~ o w e r ( l b / f t s ) :  0.12 : 4.68 " 0.62 : 
* Frctn  LOSS ft) * 1.49 * cum volume (acre-ft) * 38.61 75.50 * 25.87 
* c & E LOSS [ft) f 0.06 * Cum sA (acres) 6.67 * 11.89 ' 4.29 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

warning: Divided f low computed for  t h i s  cross-section. 
warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross sect ion.  

This may ind ica te  the need f o r  add i t iona l  cross sect ions.  

CROSS SECTION 

RIVER: 4SlES9 (E49) 
REACH: REACH 2 RS: 0.289 
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TNPIIT - .  
Descr ip t ion :  
s t a t i o n  E leva t i on  Data 

s t a    lev s t a  ........................ 
9711.31 1258.72 9711.89 
9772.02 1257.71 9789.16 
9861.75 1254.93 9902.56 

9978.4 1254.43 9985.14 
10051.17 1254.3210061.66 
10145.21 1257.7510170.37 
10231.03 1258.8110265.84 
10337.39 1259.1310353.25 

10415.2 1259.4110444.73 
10516.28 1259.64 

num= 46 
Elev s t a  **************** 

1258.73 9712.96 
1257.28 9820.96 

1254.7 9930.49 
1254.37 10000 
1254.3710104.33 
1258.3210194.28 
1258.69 10291.3 
1259.1910373.17 
1259.5110477.16 

 lev s t a  
****+**********tl 

1258.73 9715.39 
1256.47 9844.18 
1254.58 9940.48 
1254.3210015.39 
1253.88 10120.4 
1258.3810229.35 
1258.8610301.62 
1259.28 10400.4 
1259.5910480.51 

Elev s t a  
tf************** 

1258.71 9750.88 
1255.44 9853.55 
1254.53 9963.11 
1254.24 10043.5 
1253.3610138.51 

1258.810230.06 
1258.9810315.72 
1259.3710408.95 

1259.610485.08 

Manning's n  values num= 3 
s t a  n v a l  s t a  n  v a l  s t a  n  Val 

.............................................. 

9711.31 ,044 9820.96 .04910138.51 .044 

sank s ta :  L e f t  R igh t  Lengths: L e f t  channel R i  h t  c o e f f  con t r .  Expan. 
9820.9610138.51 925 865 815 .I .3 

warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 
0.7 o r  g rea ter  than 1.4. Th i s  may i n d i c a t e  t he  need f o r  add i t i ona l  cross sec t ions .  

CROSS SECTION 

RIVER: 4SlES9 (E49) 
REACH: REACH 2 RS: 0.125 

INPUT 
Descr in t ion :  x -sec t ion  w i t h i n  waterman wash f l oodo la in .  

Manning's n  values num= 3 
s t a  n  v a l  s t a  n  v a l  s t a  n  v a l  

* * * * * * * * * *+* * * * * * * * * * * * * * * * * * * * * * * * *" , *9 , * * * * * * * * *  

9098.53 .044 9559.71 .04910109.02 .044 

sank s ta :  Le f t  R igh t  Lengths: L e f t  Channel R i  h t  Coef f  con t r .  Expan. 
9559.7110109.02 1000 1020 1800 .I .3 
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CROSS SECTION 

RIVER: 4SlES15A (F34) 
REACH: REACH 1 RS: 6.207 

Manning's n Values num= 3 
Sta n va l  s t a  n v a l  s t a  n Val 

* * * * * * * , ~ l * * * * * * * * * U * * * * * ~ ~ * * * * i i * * * i * * * * t k * * ~ ~ * * * *  

9193.54 .042 9954.36 .04310061.46 ,042 

sank Sta: Lef t  Right Lengths: L e f t  Channel Right  coeff Contr. Expan. 
9954.3610061.46 14500 1549 1450 .1 .3 

warning: The energy equation could no t  be balanced w i t h i n  t h e  spec i f i ed  number of i t e r a t i o n s .  The 
program used c r i t i c a l  depth f o r  t he  water surface and continued on w i t h  t h e  ca lcu la t ions.  

warning: The conveyance r a t i o  (upstream conveyance d l v lded  by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. Th i s  may i n d i c a t e  the  need for  add i t iona l  cross secfions. 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and prevlous cross sect ion.  

Th is  may i n d i c a t e  the  need for  add i t i ona l  cross sect ions.  
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warning: Dur ing t h e  standard s tep  i t e r a t i o n s ,  when t h e  assumed water sur face was,set equal t o  c r i t i c a l  

depth, t h e  ca l cu la ted  water surface came back below c r i t i c a l  depth. Th is  i nd i ca tes  t h a t  t he re  
i s  

no t  a v a l i d  s u b c r i t i c a l  answer. The program defaul ted t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: 4SlES15A (F34) 
REACH: REACH 1 RS: 5.913 

INPUT 

Manning's n values num= 3 
s t a  n v a l  s t a  n Val s t a  n v a l  

**t*h**hf*h****t*****V*VV***thh***(* lb***********~****  

8957.75 .042 9947.66 .04310075.51 .042 

sect ion.  

RIVER: 4SlES15A (F34) 
REACH: REACH 1 RS: 5.656 

INPUT 
Descr ip t ion :  
s t a t i o n  E levat ion  ~ a t a  num= 84 

s t a  E lev  s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
**h*********V***,t**,<*********************************,,********,,***,,******,~***,,** 

9285.2 1392.45 9319.17 1392.27 9339.63 1392.15 9355.08 1392.05 9394.06 1391.79 
9445.67 1391.45 9448.49 1391.43 9450.62 1391.42 9502.93 1391.1 9546.17 1390.86 
9557.36 1390.8 9572.17 1390.73 9611.79 1390.56 9641.71 1390.46 9666.22 1390.37 
9683.3 1390.18 9685.81 1390.16 9689.59 1390.14 9695.03 1390.1 9702.89 1390.06 
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Manning's n Values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

................................................. 

9285.2 .042 9928.34 ,04310044.87 .042 

sank s ta :  Lef t  Right ~ e n g t h s :  L e f t  channel Ri h t  coeff cont r .  Expan. 
9928.3410044.87 1150 1207 l?50 .I .3 

$~t::*::$::$!*ty:Ei:**:::g;:*!::*;***********************************,<************************ 
* E.G. Elev (ft) * 1389.76 * ~ l e m e n t  * Left  os * channel : Ri h t  0s : 
* v e l  Head (ft) * 0.32 * w t .  n-val. * 0.042 * 0.043 8.042 
* w.5. Elev (ft * 1389.44 * Reach Len. (ft) * 1150.00 ' 1207.00 " 1150.00 : 
* c r i t  w.s. (ft3 * 1389.37 * F ~ O W  Area (sq ft) * 37.04 * 106.32 * 59.06 
* E.G. slope (ft/ft) *0.016946 * Area (s ft) * 37.04: 106.32; 59.06: 
* Q Tota l  (cfs) * 860.00 * Flow (C?S) * 96.62 537.86 225.53 

TO wid th  (ft) * 254.08 " TOP wid th  ft) 86.87 : 89.04 : 78.17 * 
ve? ~ o t a l  ( f t /s)  * 4.25 * Avg. Vel . !ft/s) * 2.61 5.06 3.82 * 

* Max ch l  ~ p t h  (ft) * 2.34 * H y d r  ~ e p t h  (ft) * 0.43 " 1.19 : 0.76 * 
* 6606.3 * conv. (cfs) * 742.2 : 4131.7 1732.5 * 

* * 'Onv' ~ e n g t h  Wtd. (cfs) (ft) * 1180.39 * wetted per. (ft) * 86.89 89.16 * 78.23 " 
*  in ch E l  (ft) * 1387.10 + Shear ( lb/sq ft) * 0.45 * 1.26 * 0.80 ' 
* nlpha * 1.14 * s t r e a m ~ o w e r ( l b / f t s ) :  1.18 * 6.38 " 3.05 : 
* ~ r c t n  LOSS (ft) 5.61 * cum volume (acre-ft) 145.50 * 239.65 * 182.10 
* c & E LOSS (ft) * 0.08 * cum SA (acres) * 191.17 " 259.76 * 285.99 * *** f***Y************** , I **V*********************~***********~*~*******************~~****~~~~~******  

@ warning: Divided f low computed f o r  t h i s  cross-section. 
warnlng: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 

0.7 o r  greater than 1.4. This may ind ica te  the  need f o r  add i t iona l  cross sections. 
warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the current and prevlous cross section. 

This may i n d i c a t e  the need for add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 4 S l E S 1 5 A  (F34) 
REACH: REACH 1 RS: 5.427 

INPUT 
Descr ipt ion:  ~ p p r o x i m a t e l y  500' upstream o f  schumacher Ln. 
s t a t i o n   levat ti on Data num= 86 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  
* * * * * Y * * * * * * * * * * * * V * * * * U * * * * * * * * * * h * * * * * * * * * * * * * * , , * * * * * ~ * * * * * * * ~ 9 ~ * ~ * * * ~ * .  

9457.25 1384.39 9469.62 1384.35 9512.65 1384.23 9519.84 1384.21 9568.05 
9570.06 1384.08 9589.5 1384.04 9620.28 1383.97 9623.45 1383.96 9670.5 
9689.96 1383.26 9714.81 1382.53 9723.82 1382.23 9729.72 1381.88 9746.11 
9754.24 1381.72 9766 1382.61 9766.57 1382.67 9767 1382.69 9768.86 
9778.18 1382.82 9786.9 1382.92 9794.24 1383.01 9800.04 1383.07 9804.8 
9808.41 1383.16 9811.69 1383.19 9814.65 1383.2 9820.29 1383.15 9825.32 
9856.86 1383.12 9861.91 1383.04 9863.58 1383.06 9865.16 1383.08 9866.65 
9867.71 1383.11 9872.53 1383.14 9893.18 1383.77 9921.59 1383.78 9939.1 
9983.45 1382 9991.97 1381.6 10000 1381.3410004.71 1381.2910005.62 
10006.5 1381.2810006.84 1381.2710009.09 1381.3310018.09 1381.6 10035.6 
10044.62 1382.810050.88 1383.1510060.23 1383.51 10063.7 1383.5410066.18 
10067.85 1383.6110079.75 1383.8910122.09 1383.9310168.96 1383.9610172.15 
10221.7 1383.9910222.21 1383.9910231.78 1383.9910272.28 1383.9710274.45 
10322.34 1383.97 10327.6 1383.7110329.52 1383.710332.53 1383.6810338.82 
10358.22 1383.0710386.46 1382.3810392.48 1382.5410400.09 1382.7310405.87 
10460.89 1384.2210472.54 1384.2510485.43 1384.3 10522.6 1384.4410538.18 
10572.67 1384.6610590.93 1384.7310622.73 1384.8610643.67 1384.94 10672.8 
10686.49 1385.11 
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s t a  n v a l  s t a  n Val s t a  n v a l  

***************************VII*Ut***************** 

9457.25 ,042 9939.1 ,04310079.75 .042 

sank s ta :  L e f t  R igh t  Lengths: L e f t  channel R i  h t  c o e f f  Contr .  Expan. 
9939.110079.75 1200 1236 1300 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
t***********t*********,,****,,**U**(U***(*******,,,<******,,*****************,~*********",**,<**,~**,~***** 

* E.G. Elev (ft) 
* v e l  Head (ft) 

* E.G. Slope (ft/ft) 
* Q To ta l  (c fs)  
* TO w id th  (ft) 

ve! To ta l  ( f t / s )  
* Max Chl op th  (ft) 
* conv. To ta l  c fs )  
* Length wtd. Eft) 
* Min ch ~l (ft) 

Alpha ' Frc tn  Loss (ft 
* C & E LOSS (ft ..................... 

Element 
W t .  n-Val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow I C T S )  
Top Width ft) 

v e l  . t f t / s  $8;. Depth (ftj 
conv. (c fs)  
Wetted Per. (ft 

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

*U*t****U*********h**** i  

* L e f t  os : Channel * 
* 0.042 0.043 " 
* 1200.00 * 1236.00 : 
* 285.28 * 205.82 
* 285.28 * 205.82 * 
* 438.34 * 448.32 " 
* 340.97 : 140.65 * 
* 1.54 2.18 * 
* 0.84 * 1.46 * 
* 8958.6 * 9162.7 * 
* 341.14 " 140.75 * 
* 0.12 : 0.22 * 
* 0.19 0.48 * 
* 141.24 " 235.32 * 
* 185.52 " 256.58 * 

i * * * * * * t * * * * * * * *Y* * * * i , * * i  

warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 
0.7 o r  g rea te r  than 1.4. This  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sec t ions .  

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and previous cross sect ion.  

This may i n d i c a t e  t he  need fo r  a d d i t i o n a l  cross sect ions.  

CROSS SECTION 

RIVER: 4S1ES15A (F34) 
REACH: REACH 1 RS: 5.193 

Elev s t a  
ht*****h*?tt****ti  

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n v a l  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9115.23 ,042 9605.59 .04310194.83 ,042 

sank s ta :  L e f t  R igh t  Lengths: Le f t  channel R igh t  Coef f  Contr. Expan. 
9605.5910194.83 1700 1761 1700 .1 .3 

:!:2:*:~:~;:~*:!:!::*,,E!:Ei:*~!:*i,,***,<***,<***,<**********,c,,**,<**",***,t**,,*********,c**********~t* 
* E.G. Elev (ft) * 1378.67 * Element *  eft OB ' channel * R i  h t  0s  : 
* v e l  Head (ft) * 0.11 * w t . n - v a l .  * 0.042 ' 0.043 * 8.042 
* w.s. Elev ft) * 1378.56 * Reach Len. (ft) * 1700.00 * 1761.00 * 1700.00 * 
* c r i t  w.s. tft) * 1378.35 * Flow Area (sq ft) * 14.70 ir 410.84 * 8.42 * 
* ~ . ~ . s l o p e ( f t / f t )  '0.009467 ' ~ r e a ( 5  ft) * 14.70 * 410.84 * 8.42 * 
* Q To ta l  (cfs) * 1110.00 * Flow (c?s) * 14.80 *1086.18 * 9.02 * 
* TO w id th  ft) * 730.60 * T o p  w id th  (ft) * 92.89 * 589.24 * 48.47 * 
* veY To ta l  t f t / s )  v e l .  ( f t / s  * 1.01 * 2.64 : 1.07 * 
* Max c h l  0pth (ft) : t::! : g8,. Depth (ftj * 0.16 * 0.70 0.17 * 
* conv. To ta l  (cfs) * 11408.0 * conv. (c fs)  * 152.2 * 11163.2 : 92.7 : 
* Length wtd. (ft) * 1748.68 * wetted Per. (ft * 92.89 * 589.24 48.47 
* Min ch ~l (ft) * 1377.61 * shear ( lb/sq ft * 0.09 * 0.41 * 0.10 * 
* Alpha * 1.05 * Stream power (1 /ft s) : 0.09 : 1.09 : 0.11 : 
* ~ r c t n  Loss (ft) * 6.98 * Cum Volume (acre- f t )  137.11 226.58 177.85 
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Watermanwash.rep 
* c & E LOSS (ft) * 0.02 * Cum SA (acres) * 179.55 * 246.23 * 274.23 * 
* b * * * * * , ~ * * * * * * C * * * * * * * * * * * * * * * * * * * V * f * * * * * * ~ * * * * * * * * * * * * * * * * * * * * * * * * * * ~ * * * ~ * * * * * * * * ~ * * * * * * * * * * *  

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This may ind ica te  the need for  add i t iona l  cross sections. 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross sect ion.  

This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION 

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

*~~****h*****t***t***II**,~******"li***************** 

9245.63 .042 9728.46 .04310136.96 ,042 

sank sta:  L e f t  ~ i g h t  Lengths: L e f t  channel R i  h t  coeff cont r .  Expan. 
9728.4610136.96 1200 1260 l q00  .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
I****i*bv*******~~tII*****Ir*****,t***********9<**~*****9?*******~******************~~,~*******~~**** 

* E.G. EleV (ft) 
* v e l  ~ e a d  (ft) 
^ W.S.   lev (ft) 
* c r i t  W.S. (ft) 
* E.G. slope (ft/ft) 
', Q Total  (cfs) 
* TO width (ft) 
* ve? Total  ( f t /s)  
* Max ch l  Dpth (ft) 
* conv. Total  (cfs) 
* Length Wtd. (ft) 
* Min ch E l  (ft) 
* Alpha 
* F rc tn  LOSS (ft) 
* C & E LOSS (ft) ....................... 

* Element 
* W t .  n-Val . 
*   each Len. (ft) 
*   low Area (sq ft) 
* Area (s ft) " Flow (CTS) 
* Top width (ft) 

ve l .  ( f t /s )  : Depth (ft) 
* conv. (cfs) 
* wetted Per. (ft) 
* shear ( lb/sq ft) 
* stream Power ( l b / f t  s) 
* cum volume (acre-f t )  
* cum SA (acres) ........................... 

* L e f t  08 ; channel 
* 0.042 0.043 : 1200.00 * 1260.00 

162.72 * 438.23 
* 162.72 * 438.23 
* 170.40 * 757.34 
* 333.15 * 408.50 
* 1.05 * 1.73 
" 0.49 * 1.07 " 3570.5 * 15869.4 " 333.16 ' 408.50 " 0.07 * 0.15 
* 0.07 * 0.26 
* 133.65 * 209.41 
* 171.24 * 226.06 

* * + c * * * * * f * * * * * * * * t * * * * i  

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the need for  add i t i ona l  cross sections. 

Warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross section. 

This may i n d i c a t e  the need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 4SlES15A (F34) 
REACH: REACH 1 RS: 4.621 

INPUT 
~ e s c r i p t i o n :  
s t a t i o n  E levat ion Data num= 53 

s t a  Elev Sta Elev s t a  Elev s t a  Elev s t a  Elev 
.................................................................................. 

9606.16 1365.95 9641.02 1365.6 9667.89 1365.53 9692.3 1365.47 9734.31 1365.39 
9743.58 1365.37 9775 1365.33 9794.87 1365.31 9800.73 1365.31 9846.15 1365.26 
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Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n v a l  

****h**********Y***II**I,**,<******U*******,'******* 

sank s ta :  Le f t  R igh t  Lengths: L e f t  channel R i  h t  Coef f  con t r .  Expan. 
9692.310083.06 1300 1360 1100 .1 .3 

Warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 
0.7 o r  g rea ter  than 1.4. This may i n d i c a t e  t h e  need f o r  a d d i t i o n a l  cross sect ions.  

warning: The energy l o s s  was greater  than 1 . 0  ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

 his may i n d i c a t e  t h e  need f o r  a d d i t i o n a l  cross sect ions.  

CROSS SECTION 

RIVER: 4SlES15A (F34) 
REACH: REACH 1 RS: 4.363 

Manning's n values num= 3 
s t a  n v a l  s t a  n Val s t a  n Val 

*VU*******,~t*****,~U*********1Y*****,,************,,  

9439.85 .042 9796.7 .04310881.56 .042 

sank s ta :  Le f t  R igh t  ~ e n g t h s :    eft channel ~i h t  Coeff con t r .  Expan. 
9796.710881.56 1200 1255 1900 .1 .3 

$:2::*:5$::2!*22$!!:**:::::2:*!!E*; *,<,,* .................... ,<,r,, ** ,<***** , , , , ********** ,c** , ,** ,<**<,****"< 
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* E.G. Elev (ft) 1359.66 Element Left  0s : channel R i  h t  0s ' 

* 0.03 ic w t .  n-val. * 0.042 0.043 8.042' 
* w.s. EleV ft) * 1359.63 * Reach  en. (ft) * 1200.00 * 1255.00 * 1200.00 * 
* c r i t  w.s. Eft) * 1359.22 *  low Area (sq ft) * 89.59 * 803.32 * 24.04 * 
* E.G. slope (ft/ft) '0.002257 ' Area (s ft) * 89.59 * 803.32 : 24.04 * 
* Q Total  ( c ~ s )  * 1170.00 ' Flow (C?S) * 73.66 " 1079.43 16.92 * 
* TO width ft) * 1435.49 * TOP width (ft) 261.91 * 1084.86 : 88.72 * 
* vey ~ o t a l  f f t / s )  ve l .  ( f t /s )  * 0.82 " 1.34 0.70 * 
* Max ch l  ~ p t h  (ft) : A:% : $;!E. oepth (ft) * 0.34 * 0.74 * 0.27 * 
* conv. Total  (cfs) * 24627.4 * conv. (cfs) * 1550.4 * 22720.9 * 356.1 * 
* Length Wtd. (ft) * 1250.13 * wetted Per. (ft) * 261.91 "1084.86 * 88.72 * 
* Min ch E l  (ft) * 1358.74 * shear ( lb/sq f tb  * 0.05 * 0.10 ' 0.04 " 
* ~ l p h a  * 1.05 * stream power (1 /ft s) : 0.04 * 0.14 * 0.03 : 
* Frctn  LOSS (ft * 6.11 * cum volume (acre-ft) 129.52 * 184.41 ' 162.09 
* c & E LOSS (ft * 0.01 * Cum SA (acres) * 160.56 * 191.46 * 239.52 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This may ind ica te  the need f o r  add i t iona l  cross secfions. 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross sect ion.  

This may i n d i c a t e  the need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 4SlES15A (F34) 
REACH: REACH 1 RS: 4.125 

Manning's n Values num= 3 
s t a  n Val s t a  n v a l  s t a  n Val 

* * * * * * * . V * * * * * * * , , * * * * * * * * * * * * * * * * + C * * * * * * * * * ~ ~ * * * *  

9333.08 ,042 9877.19 ,04310724.78 .042 

sank s ta :  Left Right Lengths: L e f t  channel ~i h t  coeff cont r .  Expan. 
9877.1910724.78 1200 1253 1300 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
* * * I * * * * * * * * * * * l * * * * t * * * * V * U * * * * * * * * * * Y * * * * * * , ~ * * * * * * ~ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ~ ~ ~ ~ * * * * * * * * *  

* E.G. E l e ~  (ft) * 1353.53 * ~ l e m e n t  * Left  08 : channel : R i  h t  06 : 
* ve l  Head (ft) * 0.11 * W t .  n-Val. * 0.042 0.043 8.042 
* W.S. Elev (ft) * 1353.42 *  each Len. (ft) * 1200.00 * 1253.00 * 1200.00 * 

c r i t  w.5. (ft) * 1353.32 *  low Area (sq ft) * 56.37 * 380.04 * 1.13 * 
* ~ . ~ . ~ l o p e ( f t / f t )  '0.018104 * ~ r e a ( s  ft) * 56.37 * 380.04 : 1.13 * " Q Total  (cfs) * 1150.00 " Flow (C?S) * 113.99 * 1035.18 0.83 " 
* TO width (ft) * 1069.64 * TOP width (ft) * 203.56 * 847.59 * 18.49 * 
* ve? Tota l  ( f t / s )  Vel. ( f t / s  * 2.02 * 2.72 * 0.74 * 
* Max c h l  0pth (ft) ;:% :$I;. ~ e p t h ( f t 3  * 0.28 * 0.45 : 0.06 * 
* Conv. Tota l  cfs) * 8546.9 * Conv. (cfs) * 847.2 * 7693.5 6.2 * * Length wtd. g f t )  * 1239.35 * wetted Per. (ft) * 203.57 * 847.59 * 18.49 * 
* Min ch E l  (ft) * 1352.84 * Shear ( lb/sq ft) * 0.31 : 0.51 * 0.07 ' 
* Alpha * 1.03 * stream Power ( l b / f t  s) 0.63 1.38 * 0.05 : 
* Frc tn  LOSS (ft) * 6.44 * cum volume (acre-ft) 127.51 * 167.36 * 161.74 
* c & E LOSS (ft) * 0.02 " cum sn (acres) * 154.15 * 163.63 * 238.04 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than . 0.7 or  greater than 1.4. This may ind ica te  the need f o r  add i t iona l  cross sections. 

Page 45 



watermanwash. rep 
warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sect ion.  

Th is  may i n d i c a t e  t h e  need fo r  a d d i t i o n a l  cross sect ions.  

CROSS SECTION 

RIVER: 4SlES15A (F34) 
REACH: REACH 1 RS: 3.888 

INPUT 
Descr ip t ion :  Approximately 1000' upstream of Gas L ine  Road. 
s t a t i o n   levat ti on oata  num= 83 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev ..................................................................................... 

Manning's n Values num= 3 
s t a  n v a l  s t a  n Val s t a  n v a l  

I*t*******t*******hI~**~~*~,**,,***,,*******+****?t**i~* 

Bank s ta :  Le f t  R igh t  Lengths: L e f t  channel R i  h t  Coeff con t r .  Expan. 
9912.9410312.96 1200 1281 1300 .1 .3 

warning: D iv ided f l ow  computed f o r  t h i s  cross-sect ion.  
warning: The conveyance r a t i o  (upstream conveyaFce d i v i ded  by downstream conveyance) i s , l e s s  than 

0.7 o r  g rea ter  than 1.4. Th ls  may i n d l c a t e  t he  need f o r  add l t l ona l  cross secfions. 
warning: The energy l o s s  was greater  than 1.0 ft (0.3 m).  between t h e  cu r ren t  and previous cross sec t ion .  

Th is  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sec t ions .  

CROSS SECTION 

RIVER: 4SlES15A ( ~ 3 4 )  
REACH: REACH 1 RS: 3.646 

INPUT 
~ e s c r i p t i o n :  Approximately 200' downstream of Gas L ine  Road. 
s t a t i o n  E levat lon  Data num= 40 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
* * * * *U I * * * * * * * * t * . * * * * * * * *U* * * * *hU* *VV*" ,~ * * * * * * * * " * * * * * * * * * * * * * * *~ , * * * * * * * * *~~* * *  

9591.26 1340.59 9599.33 1340.57 9649.55 1340.15 9683.46 1340.05 9699.61 1340 
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watermanwash. r e  
9736.22 1339.89 9749.68 1339.86 9788.97 1339.76 9799.74 13f9.73 9841.73 1339.64 
9849.81 1339.62 9894.49 1339.55 9899.87 1339.54 9947.25 1339.48 9949.94 1339.48 
10000 1339.4310044.06 1339.4610050.54 1339.4610088.11 1339.4810101.08 1339.48 d 10132.16 1339.510151.62 1339.5110176.22 1339.5110202.16 1339.5110220.27 1339.51 

10252.7 1339.5110264.33 1339.5210303.24 1339.5410308.38 1339.5410343.32 1339.58 
10352.43 1339.5910353.77 1339.5910396.49 1339.7210404.31 1339.7410440.54 1339.96 
10454.85 1340.0510484.59 1340.2910505.39 1340.4610528.65 1340.6710541.11 1340.78 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n va l  

*tt**tt**t*4*****t*****h9,****S*dt*bII************ 

sank sta: Lef t  Right Lengths: L e f t  channel R i  h t  coeff Contr. Expan. 
9788.9710440.54 1200 1262 QOO .1 .3 

:!2::*:::::2!*2!iE!I**:::Ei:*:!:*:***********?<****************************************,,******* 
* E.G. Elev (ft) 
* v e l  Head (ft) 

w.s. Elev (ft) 
* c r i t  w.S. (ft) * E.G. Slope (ft/ft) 
* Q Total (cfs) 
* TO width (ft) 
* ve? Total  ( f t /s )  
* Max ch l  ~ p t h  (ft 
* conv. Total  c f s j  
* ~ e n g t h  wtd. {ft) 
* Min ch E l  (ft) 
* Alpha " Frc tn  LOSS (ft) 
* C & E Loss (ft) 
*.******t***tU******9< 

~l ement 
W t .  n-Val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area (s ft) 
Flow ( 4 5 )  
TOP Width (ft) 
Avg. Vel. ( f t /s )  
Hydr. Depth (ft) 
conv. (cfs) 
wetted Per. (ft) 
shear ( lb/sq ft) 
stream Power (1 b / f t  s) 
cum volume (acre-f t )  
cum SA (acres) 

* * b * * * * * * * * * * * * ~ C * * * * * * *  

" L e f t  0s : Channel ' " 0.042 0.043 * 
* 1200.00 * 1262.00 " 
* 17.78 * 332.86 * 
* 17.78 * 332.86 : 
* 27.56 ' 1091.76 " 110.98 ' 651.57 * 
* 1.55 * 3.28 * 
* 0.16 : 0.51 : " 185.6 7350.6 
* 110.98 * 651.57 * " 0.22 * 0.70 ' " 0.34 * 2.31 : 
* 123.01 * 145.51 
* 139.56 * 130.22 * 

V**h* * * * * * * * * * * * * * * * * * * * r  

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 or  greater than 1.4. This may ind ica te  the need for  add i t iona l  cross secrions. 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross sect ion.  

This may ind ica te  the need f o r  add i t iona l  cross sect ions.  

CROSS SECTION 

RIVER: 4SlES15A (F34) 
REACH: REACH 1 

INPUT 
Descr iot ion:  
s t a t i o n    leva ti on Data 

s t a  Elev s t a  ........................ 

RS: 3.406 

num= 58 
 lev s t a  **************** 

1334.48 9424.91 
1333.65 9546.56 
1333.19 9654.95 
1333.72 9810.27 
1333.68 9863.64 
1332.5710044.32 
1333.6410151.45 
1333.12 10265.9 
1334.310362.91 
1335.3910487.49 
1335.8910605.78 
1336.0710709.07 

 lev Sta 
*n***t****t*n***: 

1334.32 9445.79 
1333.61 9593.43 
1333.17 9697.71 
1334.05 9817.4 
1333.71 9899.24 
1332.5610050.48 
1332.6610177.27 
1333.2610302.89 
1334.410398.85 
1335.5910504.82 
1335.9510620.44 
1336.07 

 lev s t a  
C** * * * * * * * * * * *V* ,  

1334.21 9482.42 
1333.38 9596.94 
1333.06 9712.46 
1334.14 9825.94 
1332.65 9942.49 
1332.5610078.29 
1332.7310201.93 
1333.6510310.22 
1334.8310403.85 
1335.69 10531.8 
1335.9610656.26 

Manning's n Values num= 3 
s t a  n Val s t a  n Val s t a  n va l  

t**+tee***t***t*******%1***6+~******************** 

9385.72 ,042 9825.94 .04310093.98 .042 

Bank sta: L e f t  Right Lengths: L e f t  channel Right Coeff cont r .  Expan. 
9825.9410093.98 1400 1521 1400 .1 . 3  

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ft) * 1334.10 ' ~ l e m e n t  * Left  0s : Channel : R i  h t  0s : 
* v e l  Head (ft) * 0.04 * w t .  n-val .  * 0.042 0.043 8.042 
* W.S. Elev (ft) * 1334.07 *  each  en. (ft) * 1400.00 * 1521.00 * 1400.00 * 

c r i t  w . s .  (ft) * 1333.45 *  low Area (sq ft) * 220.63 " 299.96 * 212.35 * 
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watermanwash.rep 
* E.G. slope (ft/ft) "0.002068 * Area (s ft) * 220.63 * 299.96 * 212.35 ' 
* Q Total  ( c ~ s )  * 1100.00 * Flow (C$S) * 264.64 ' 522.45 : 312.91 * 
* TO width ft) * 342.79 * 257.07 242.28 : 
* ve? Total  $ f t / s )  * 1.20 * 1.74 * 1.47 
* Max ch l  opth (ft 
* conv. Total  3 
* Length wtd. 8% * 1442.16 * wetted per. (ft 
* Min ch ~l (ft) * 1332.56 * shear ( lb/sq ft * 0.08 1, 0.15 * 0 .11  * 
* Alpha * 0.17 : * 1.07 * stream Power (1 /ft s) :: llt:+g 

13;:;; 150,98 * Frc tn  LOSS * 5.14 * cum volume (acre-f t )  
* c & E LOSS 8% * 0.00 * cum SA (acres) * 133.31 117.06 * 221.92 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

warning: Divided f l ow  computed f o r  t h i s  cross-section. 
warning: The conveyance r a t i o  (upstream conveyance div ided by downstream conveyance) i s  l ess  than 

0.7 o r  greater than 1.4. This may ind ica te  the need for  add i t iona l  cross sections. 
warning: The energy loss  was greater than 1 .0  ft (0.3 m). between the cur rent  and prevlous cross Section. 

This may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 4SlES15A (F34) 
REACH: REACH 1 RS: 3.118 

INPUT 
Descr ipt ion:  
s t a t i o n  Elevat ion Data num= 55 

s t a  Elev Sta Elev s t a  Elev Sta Elev s t a  Elev 
tt*********f*****U*****"*****,,,,**I,**,,***********,~***,~*****,<*********~'~,*",******** 

Manning's n values num= 3 
n v a l  s t a  n Val s t a  n Val hU+**2E~tlU1*h**h**~*~~II*9~****t+*******w,t~q,*,~,,*+~ 

9584.18 ,041 9941.38 .04110055.06 ,041 

sank sta:  L e f t  Right Lengths: Left  channel R i  h t  coe f f  contr .  Expan. 
9941.3810055.06 1150 1216 8 5 0  .1 .3 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s , l e s s  than 
0.7 o r  greater than 1.4. This may ind lca te  the need f o r  add i t iona l  cross sections. 

Warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and prevlous cross section. 

This may ind ica te  the need for  add i t iona l  cross sections. 

CROSS SECTION 
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RIVER: 4SlES15A (F34) 
REACH: REACH 1 RS: 2.888 

@ INPUT, 
Descr lpt lon:  
s t a t i o n   levat ti on Data num= 57 

s t a   lev s t a  Elev Sta Elev s t a  Elev s t a  Elev 
~ t Y ~ * * * * * * h * * * * * * * * * * * * * * * * * * * * * * * * * * * * V * * * * * * * ~ < * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

~ a n n i n g ' s  n values num= 3 
s t a  n Val Sta n Val Sta n Val 

................................................... 

9298.12 .0419927.19 .04110075.97 ,041 

sank sta:  Lef t  Right Lengths: Left  channel Right coeff Contr. Expan. 
9927.1910075.97 1250 1300 1250 .1 .3 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 or  greater than 1.4. This may ind ica te  the need f o r  add i t i ona l  cross sections. 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and prevlous cross sect ion.  

This may ind ica te  the  need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 4SlES15A (F34) 
REACH: REACH 1 RS: 2.642 
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Manning's n values num= 3 
s t a  n v a l  s t a  n v a l  s t a  n v a l  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

8760.07 ,041 9321.04 .04110259.11 ,041 

warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 
0.7 o r  g rea ter  than 1.4. Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sect ions.  

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and previous cross sec t ion .  

Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sec t ions .  

CROSS SECTION 

RIVER: 451ES15A (F34) 
REACH: REACH 1 RS: 2.400 

INPUT 
Descr ip t ion :  
s t a t i o n  E levat ion  oata num= 96 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  EleV 
**********tt*************~~***********II**,~**,~*******9~**~<******~~*************~~?<**~~ 

Manning's n values num= 3 
s t a  n Val s t a  n v a l  Sta n Val 

**U********************************UI)*********** 

8442.25 .041 9299.72 .04110213.05 .041 

sank s ta :  L e f t  R igh t  Lengths: Le f t  channel Ri  h t  c o e f f  Contr .  Expan. 
9299.7210213.05 1500 1562 1z00 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
******************t***V******,, , '* ,~**~<***(i*~~*****,,***,,***,,****, '***",**,<**,,********************~'*** 
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* E l e v  (ft) * 1312.89 * ~ l e m e n t  Lef t  os : channel : u i  h t  0s " 
* v e l  Head (ft) * 0.03 * w t .  n-val. * 0.041 0.041 8.041 * 
* w s. Elev (ft * 1312.86 * Reach Len. (ft) * 1500.00 * 1562.00 * 1500.00 ' 
* cr1t W.S. (ft ii *  low Area (sq ft) * 34.01 * 871.29 * 1.27 " 
* ~ . ~ . s l o p e ( f t / f t )  *0.001495 * A r e a ( s  ft) ? * 34.01 * 871.29 1.27 * 
* Q Total  (cfs) * 1200.00 *  low (c s) * 16.59 * 1183.10 : 0.30 * 
* TO Width ft) * 1096.70 + TOP wid th  (ft) * 165.56 * 913.33 17.81 * 
* ve7 Total  Zft/s) * 1.32 A V ~ .  .vel .  (ft /s) * 0.49 * 1.36 * 0.24 " 
* M ~ X  Chl Dpth (ft * 1.41 * Hy r ~ e p t h  (ft) * 0.21 * 0.95 : 0.07 * 
* conv. Total  (cfs * 31036.8 * Conv. (cfs) * 429.1 ' 30599.8 7.9 : 
* ~ e n g t h  Wtd. (ft) * 1559.87 * wetted Per. (ft) * 165.56 " 913.36 : 17.81 
*  in ch E l  (ft) * 1311.45 * Shear ( lb/sq ft) * 0.02 * 0.09 0.01 * 
* Alpha * 1.04 * S t r e a m P o w e r ( l b / f t s ) :  0.01 : 0.12 * 0.00 2 
* ~ r c t n  Loss ft) * 6.11 * cum volume (acre-ft) 103.18 100.64 * 132.31 
* c & E LOSS tft) * 0.02 * cum sn (acres) * 105.92 * 74.78 * 186.65 * ................................................................................................ 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This  may i n d i c a t e  the need for  add i t iona l  cross sections. 

Warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and prevlous cross section. 

This may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 4SlES15A (F34) 
REACH: REACH 1 RS: 2.104 

Manning's n values num= 3 
s t a  n Val Sta n Val ,~hV**:~~***:*~~!Ul*******,,**V*,:**,<**t******~9~*** 

9600.91 ,0419843.36 ,04110345.99 ,041 

sank sta:  Lef t  Right Lengths: L e f t  channel Right coeff contr .  Expan. 
9843.3610345.99 900 943 900 .1 .3 

:~$::.::::$~:*::E::**:S:f ~*~z~*:******* l r , r * * ** i * . *C***~***********b**~***V*f  ************%****** 
* E.G. E l e ~  ft) $ * 1306.76 * ~ l e m e n t  *  eft os : channel R i  h t  0s : 
* v e l  Head ( t) * 0.23 * W t . n - V a l .  * 0.041 0.041 : 8.041 
9, w.s. Elev ft) * 1306.53 * Reach Len. (ft) 3 900.00 * 943.00 900.00 * 
* c r i t  w.s. tft) * 1306.53 *  low ~ r e a  (sq ft) * 10.90 * 299.17 * 32.94 * 
* E.G. slope (ft/ft) b0.023763 * Area (s ft) f 10.90 * 299.17 : 32.94 * 
* Q Tota l  (cfs) * 1250.00 * Flow (cqs) * 17.19 *1182.64 50.17 : 
* TO width (ft) * 806.85 * TOP wid th  (ft) * 72.71 * 502.63 231.51 
* ve7 Total  ( f t /s)  * 3.64 * Avj .  .vel .  (ft /s) * 1.58 * 3.95 * 1.52 * 
* Max ch l  ~ p t h  (ft) * 0.82 ' ~y r oepth (ft) * 0.15 : 0.60 : 0.14 : 
* conv. Total  cfs) * 8108.8 ' conv. (cfs) * 111.5 7671.8 325.4 
* Length Wtd. Eft) * 929.50 * wetted per. (ft) * 72.71 * 502.63 * 231.51 ' 
*  in Ch E l  (ft) * 1305.71 * Shear ( lb/sq ft) * 0.22 0.88 * 0.21 
* ~ l p h a  * 1.12 * Stream Power ( l b / f t  s) * 0.35 : 3.49 : 0.32 : 
* ~ r c t n  Loss (ft) * 0.15 * Cum volume (acre-ft) 102.40 79.66 131.72 
* c & E Loss (ft) * 0.07 " cum SA (acres) * 101.82 * 49.39 * 182.35 * 
.................................................................................................. 

warning: The energy equation could not  be balanced w i t h i n  the spec i f ied number o f  i t e r a t i o n s .  The 
program used c r i t i c a l  depth for the water surface and continued on w i t h  the $a lcu la t ions.  

warning: The conveyance r a t l o  (upstream conveyance d iv ided by downstream conveyance) 1s l e s s  than 
0.7 o r  greater than 1.4. This may ind ica te  the need for  add i t iona l  cross sections. 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and prevlous cross sect ion.  

This may ind ica te  the need for  add i t i ona l  cross sections. 
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Warning: ou r i ng  t h e  standard s tep  i t e r a t i o n s ,  when t h e  assumed wafer sur face  was,set equal t o  c r i t i c a l  

depth, t h e  ca l cu la ted  water sur face  came back below c r i t i c a l  depth.  his ind i ca tes  t h a t  t he re  
i s  

no t  a v a l i d  s u b c r i t i c a l  answer. The program defau l ted  t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: 4SlESlSA (F34) 
REACH: REACH 1 RS: 1.926 

INPUT 

Manning's n values num= 3 
s t a  n Val s t a  n v a l  s t a  n Val 

4 * * t * t * * ~ t * * t * * , , * * * * * * , , * * * ~ ~ * * i i * * * * * " ~ U * * * * * * ~ ~ * i ~ * ~ ~ *  

8940.41 ,041 9818.49 .04110086.02 .041 

Bank Sta: L e f t  R igh t  Lengths: Le f t  channel R i  h t  coeff Contr. Expan. 
9818.4910086.02 120 120 920 .1 .3 

warning: D iv ided f l o w  computed f o r  t h i s  cross-sect ion.  
warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 

0.7 o r  g rea ter  than 1.4.   his may i n d i c a t e  t he  need fo r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 4SlES15A (F34) 
REACH: REACH 1 RS: 1.904 

INPUT 
oescy ip t ion :  Hand generated cross sec t ion .  w i t h i n  f l o o d p l a i n  o f  another wash. 
s t a t i o n  E levat ion  Data num= 8 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  EleV 
....................................................................................... 

9500 1305 9700 1304 9950 1303 9990 1297.39 10010 1297.39 
10050 1303 10300 1304 10500 1305 

Manning's n values num= 3 
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s t a  n Val s t a  n Val s t a  n Val ................................................. 
9500 .041 9950 .041 10050 .041 

sank Sta: Lef t  R i  h t  Lengths: L e f t  channel Right coeff contr .  Expan. 
9950 10850 65 65 65 .1 .3 

$ ~ $ 2 2 * 2 5 $ i ~ $ $ * $ ~ ~ E ~ i 9 e ~ E ~ 2 ~ ? ~ ~ * $ 5 $ * 2 ~ * * ~ ~ * * * * * * ~ ~ * * * * * * ~ ~ ~ * * + * * ~ ~ * ~ * * * * * * ~ ~ ~ * ~ * * * * * * * * * * * * * * * * * *  
* E.G. Elev (ft) * 1305.14 * Element * Left  OB : channel : R i  h t  06 : 
* vel  Head (ft) * 0.02 * W t .  n-Val. * 0.041 0.041 8.041 
* w.s. Elev ft) * 1305.12 * Reach  en. (ft) * 20.00 : 20.00 : 20.00 * 
* c r i t  W.S. $ft) 1300.80 ' Flow Area (sq ft) 530.48 548.93 530.48 * 
* ~ . ~ . s l o p e ( f t / f t )  '0.000150 * ~ r e a ( s  ft) * 530.48 ' 548.93 * 530.48 " 
* Q Total  ( c ~ s )  * 1280.00 * Flow (C?S) * 262.78 * 754.45 ' 262.78 " 
* TO width (ft) * 1000.00 * TOP wid th  (ft) * 450.00 * 100.00 * 450.00 * 
* ve? Total  (ft /s) * 0.80 * A V ~ .  ,ve l .  (ft/s) * 0.50 * 1.37 * 0.50 * * 7.73 " ~y r Depth (ft) * 1.18 * 5.49 * 1.18 * 
* * Max conv. chl Tota l  Opth (cfs) (ft) *104486.6 * Conv. (cfs) * 21450.5 : 61585.6 : 21450.5 : 
* Length wtd. (ft) 20.00 * wetted per. (ft * 450.13 100.78 450.13 3 * Min ch ~l (ft) * 1297.39 * shear ( lb/sq ft * 0.01 * 0.05 * 0.01 * 
* ~l pha * 1.92 * Stream power ( l b / f t  s) : 0.01 * 0.07 * 0.01 : 
* ~ r c t n  Loss (ft) * 0.01 * cum volume (acre-ft) 90.53 * 63.80 * 118.79 
* c & E Loss (ft) 0.02 * cum SA (acres) * 91.97 * 40.55 * 174.66 * 
,t*t****h*******************,,****V*,,,I*II****~,,*******,~********~~*****~~~~******~**~*~~************* 

warning: The cross-section end po in ts  had t o  be extended v e r t i c a l l y  f o r  the computed water surface. 
warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) 1s l ess  than 

0.7 o r  greater than 1.4. This may ind ica te  the need for  add i t iona l  cross sections. 

BRIDGE 

RIVER: 4SlES15A (F34) 
REACH: REACH 1 RS: 1.898 

INPUT 
Descr ipt ion:  35' Bridge 
Distance from Upstream XS = - 

20 
~eck/~oadway , w i  d th  - - 25 
weir  c o e f f i c i e n t  - 2.6 
uostream oeck/Roadway coordinates 

num= 7 
s t a  H i  Cord Lo cord s t a  H i  cord LO cord s t a  H i  cord LO Cord ,**,***,c*6* a**+u * * * Y , ~ * * * * Y * * * * * Y * . * * * * * * * ~ * * * * + * * ~ , f * , ~ , z * "  

9200 1304.95 9982.49 1304.5 1300 9982.5 1304.5 1301.19 
10000 1304.43 1301.19 10017.5 1304.5 1301.1910017.51 1304.5 1298 
11000 1304.67 

Upstream Bridge Cross sect ion Data 
s t a t i o n  Elevat ion ~ a t a  num= 8 

s t a  Elev s t a  Elev s t a   lev s t a  Elev s t a  Elev 
* * * t t * * * * + * ~ * * * * t l V * * * * * * V * , , * * * * * * * * t * * * * * * * * * ~ c * * * * * * * * * * ~ e * * * * ~ ~ * * * * * * * * * * ~ * * * * * *  

9500 1305 9700 1304 9950 1303 9990 1297.39 10010 1297.39 
10050 1303 10300 1304 10500 1305 

~ a n n i n g ' s  n values num= 3 
Sta n Val s t a  n v a l  s t a  n Val 

, , * * ******* t *V******** ,<************* , , * * **** ,~*****  

9500 ,041 9950 ,041 10050 .041 

Bank sta:  Lef t  R i  h t  coe f f  Contr. Expan. 
9950 10850 .1 .3 

Downstream Deck/Roadway coordinates 
num= 7 
Sta H i  cord Lo cord s t a  H i  cord LO Cord s t a  H i  cord Lo cord 

**************t******~***h**V************~*****************~*+~********** 

9200 1304.95 9982.49 1304.5 1298 9982.5 1304.5 1301.19 
10000 1304.43 1301.19 10017.5 1304.5 1301.1910017.51 1304.5 1296 
11000 1304.67 

Downstream Bridge cross sect ion Data 
s t a t i o n   levat ti on ~ a t a  num= 6 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
* * * * * * * * * * * * V * * * * * * * V * t * * * * * * V * * * * * * * * * * ~ * * * * * * * * * * * * * * * * * * * ~ * * * * * * * * * * * * * * * * * * *  

9700 1302 9900 1300 9990 1297.37 10010 1297.37 10100 1300 
10300 1302 

Page 53 



watermanwash. reu 
Manning's n values num= 3 

s t a  n v a l  Sta n Val s t a  n v a l  
* * * ~ U t h U * h t t * U t * * * h * * * t < ~ * * * * * * l i U * * 1 t * h I 1 * * f r * * i ~ * * f c *  

9700 .045 9900 .038 10100 ,045 

sank sta:  L e f t  R i  h t  coef f  cont r .  Expan. 
9900 l0?00 .1 .3 

~ p s t r e a m  Embankment s ide  s l o  e - - 0 hor i z .  t o  1.0 v e r t i c a l  
 oms stream ~mbankment s ide  syope - - 0 hor i z .  t o  1.0 v e r t i c a l  
Maxim-m al lowable s~omeraence f o r  we i r  f l o w  = .95 
 levat ti on a t  which we i r  Plow begins - - 
~ n e r  y head used i n  sp i l lway  design - - 
spilqway he i  h t  used i n  d e s ~ g n  - - 
we i r  c r e s t  stape = sroad crested 

Number o f  v i e r s  = I 

v i e r  Data 
p i e r  s t a t i o n  uostream= 10000 Downstream= 10000 
Upstream num= 2 

width  Elev width Elev 
* * * * * * * * * t * * * * * * * * * * * * l * * * ( * * * V ~ * * *  

3 1300 3 1304 
Downstream num= 2 

width  Elev width Elev 
*******,~*********C***tII**h****** 

3 1298 3 1302 

Number of Bridge C o e f f i c i e n t  Sets = 1 

LOW   low Methods and Data 
Energy 

selected Low Flow Methods = Highest Energy Answer 

High Flow Method 
Energy On1 y 

Add i t iona l  Bridge Parameters 
~ d d  F r i c t i o n  component t o  Momentum 
DO not  add weight component t o  Momentum 
c lass   flow c r i t i c a l  depth computations use c r i t i c a l  depth 

i n s i d e  the  br idge a t  t he  upstream end 
c r i t e r i a  t o  check f o r  pressure f l o w  = upstream energy grade l i n e  

warning: The energy equation could n o t  be balanced w i t h i n  t he  spec i f ied  number o f  i t e r a t i o n s .  The 
program used c r i t i c a l  depth f o r  the  water surface and continued,on w i t h  t he  ca l cu la t i ons .  

warning: The v e l o c i t y  head has,changed by more than 0.5 ft (0.15 m). Th ls  may i n d i c a t e  the  need for  
add i t i ona l  cross sect ions.  

warning: The cross sec t ion  had t o  be extended v e r t i c a l 1  dur ing  the  c r i t i c a l  depth ca l cu la t i ons .  
warning: The energy l o s s  was greater  than 1.0 ft (0.3 my.  between t h e  cu r ren t  and previous cross sect ion.  

This may i n d i c a t e  t he  need fo r  add i t i ona l  cross sect ions.  
Warning: During the  standard step i t e r a t i o n s ,  when the  assumed water surface was sef equal t o  c r i t i c a l  

deuth. the  ca lcu la ted water surface came back below c r i t i c a l  depth. Th is  indicates t h a t  there  . . 
i s  

no t  a v a l i d  s u b c r i t i c a l  answer. The pro ram defau l ted  t o  c r i t i c a l  depth. , 
Note: M u l t i p l e  c r i t i c a l  depths were found a t  t t i s  l oca t i on .  The c r i t i c a l  depth w i t h  t he  lowest ,  
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v a l i d .  

energy was used. 
warning: The energy equation could not  be balanced w i t h i n  the speci f ied number o f  i t e r a t i o n s .  The 

program used c r i t i c a l  depth for the  water surface and continued on w i t h  the ca lcu la t ions.  
warning: The,ve loc i ty  head has,changed by more than 0.5 ft (0.15 m). This may ind ica te  the need f o r  

add1 t i o n a l  cross sect ions.  
warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 

0.7 o r  greater than 1.4. This  may ind ica te  the need f o r  add i t iona l  cross sections. 
warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the current and previous cross section. 

Th is  may ind ica te  the need f o r  add i t iona l  cross sections. 
Warning: During the  standard step i t e r a t i o n s ,  when the assumed wafer surface was,sef equal t o  c r i t i c a l  

depth, the ca lcu la ted water surface came back below c r i t i c a l  depth. Thls ind icates t h a t  there 
1s 

not a v a l i d  s u b c r i t i c a l  answer. The program defau l ted t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: 4SlES15A (F34) 
REACH: REACH 1 RS: 1.892 

INPUT 
Descr ipt ion:  Hand generated cross sect ion.  w i t h i n  f l oodp la in  o f  another wash. 
s t a t i o n  Elevat ion Data num= 6 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
* * * t * , ~ * * * * * t * * V * * * * * * * * * * * * * * * * * I X * , , * V * * * * * * * * * ~ * * * * * ~ * ~ * * * * * * * * * * * * * * * * ~ * , ~ * * * * ~ ~  

9700 1302 9900 1300 99901297.37 100101297.37 10100 1300 
10300 1302 

Manning's n Values num= 3 
s t a  n v a l  s t a  n v a l  s t a  n Val 

* * * * f * * * * * * * , ~ * * Y * * * * , I * ~ ~ * * * * * * * * * * Y , < * * * * V * ~ ~ ~ * * * * ~  

9700 ,045 9900 ,038 10100 .045 

Bank sta:  L e f t  R i  h t  Lengths: L e f t  channel R i  h t  c o e f f  cont r .  Expan. 
9900 10fJ00 360 360 $60 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 .................... ************I**,,*h,I***,r*******~<,,*******************************9~************** 

" E.G. Elev (ft) * 1301.38 * Element * L e f t  08 * channel * R i  h t  OB : 
" v e l  Head (ft) 0.06 " w t .  n-Val . * 0.045 0.038 * 8.045 
" W.S. Elev (ft) * 1301.32 * ueach Len. (ft) 360.00 360.00 * 360.00 * 
* c r i t  W.S. (ft) ii *  low ~ r e a  (sq ft) * 86.42 * 552.24 * 86.42 * 
* E.G. slope (ft/ft) '0.000748 * Area (s ft) 86.42 * 552.24 : 86.42 * 
" Q Tota l  (cfs) * 1280.00 * Flow (C?S) " 59.00 *1162.01 59.00 * 
* TO wid th  ft) * 462.94 * TOP width (ft) * 131.47 * 200.00 i' 131.47 " 

vey Tota l  t f t / s )  * 1.77 * ~ v g .  Vel. ( f t / s )  0.68 * 2.10 * 0.68 * 
* Max Chl Dpth (ft) * 3.94 " Hydr. ~ e p t h  (ft) * 0.66 * 2.76 ' 0.66 * 
* conv. Tota l  (cfs) * 46805.4 * conv. (cfs) * 2157.3 * 42490.7 * 2157.3 " 
* Length wtd. (ft) * 360.00 * wetted Per. (ft) * 131.48 * 200.08 ' 131.48 * 
* Min ch ~l (ft) * 1297.37 * shear ( lb/sq ft) * 0.03 * 0.13 * 0.03 * 
* nlpha * 1.30 * stream Power ( l b / f t  s) : 0.02 * 0.27 0.02 : 
* Frctn  Loss (ft) * 0.62 * cum volume (acre-f t )  90.33 * 63.40 * 118.57 
* c & E LOSS (ft) * 0.01 * Cum SA (acres) * 91.61 * 40.41 174.31 * 
* V I * * * * * * * * * * * * * * * * * * * + ~ i i * ~ r * V V * * * * * * * * ~ * * * * * ~ , ~ * * * * * * * * * * * * * * , c * , ~ * * * * * * * ~ < * * * * ~ * * ~ * ~ ~ * * * * * * * * * 9 ~ * * * * *  

Warning: The conveyance r a t i o  (upstream conveyance div ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 4SlES15A (F34) 
REACH: REACH 1 RS: 1.824 

INPUT 
Descr ipt ion:  ~ i r e c t l y  downstream o f  SR-238. 
l i m i t  o f  Slldv. - . .., . - . . - .. .~, . 
Sta t ion    leva ti on Data 

s t a  Elev s t a  
*le************u~~,~*I,***> 

70 
s t a  

* * * r Y l * * *  

9010.3 
9123.57 
9273.9 
9415.53 
9537.5 
9677.95 
9801.1 

Elev ********. 
1301.77 
1301.61 
1301.21 
1300.53 
1300.06 
1299.84 
1299.74 

s t a  
h*,c***** 

9044.38 
9168.46 
9281.97 
9432.06 
9573.23 
9695.66 
9836.34 
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watermanwash 
1299.9 9976.54 

1299.6210085.12 
1299.8910161.43 
1300.3510305.53 
1300.710411.53 

1300.9510511.61 
130110614.48 

Manning's n values num= 3 
s t a  n v a l  s t a  n Val s t a  n v a l  

*******h***t*l***IV********,,**************"~** 

8962.47 .045 9941.56 .03810161.43 ,045 

Bank s ta :    eft ~ i g h t  Lengths: Le f t  channel R igh t  Coef f  Contr .  Expan 
9941.5610161.43 1375 1425 1405 .1 .3 

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

Th is  may i n d i c a t e  t h e  need fo r  a d d i t i o n a l  cross sect ions.  

CROSS SECTION 

RIVER: 4SlES15A (F34) 
REACH: REACH 1 RS: 1.554 

INPUT 

Manning's n values num= 3 
s t a  n v a l  s t a  n Val s t a  n Val 

* * * * t * * * * * * * * * * * * * * t * h t * * * * * * * * * ~ * * * h * * * * * * * " <  

8995.33 .045 9916.09 .03810059.38 ,045 

Bank s ta :  L e f t  R igh t  Lengths: L e f t  channel R i  h r  c o e f f  con t r .  Expan. 
9916.0910059.38 1285 1371 1335 .1 .3 
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$ ~ $ ~ ~ , ~ 5 : : : $ 1 , $ ~ Z E ~ ~ ( i ~ ~ ~ ~ f l ? c ~ t r ~ E , F ~ ~ ~ ~ ~ ~ ~ ~ * * ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ c ~ * ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ * * * * + ~ * * * * * * * * ~ * ~ * * ~ * ~ ~ ~ + ~ *  
* E.G. Elev (ft) * 1295.23 * ~ l e m e n t  * Lef t  os : channel : Ri h t  os : 
* v e l  Head (ft) * 0.07 * w t . n - v a l .  * 0.045 0.038 8.045 
* w.s. Elev (ft) * 1295.16 * Reach  en. (ft) * 1285.00 * 1371.00 * 1335.00 * 
* c r i t  W.S. (ft) * 1294.87 *  low Area (sq ft) * 386.47 : 209.57 * 437.41 * 
* E.G. s lope (ft/ft) '0.003559 * nrea (s ft) * 386.47 209.57 * 437.41 * 
* Q To ta l  ( c ~ s )  * 1800.00 * Flow (CYS) * 534.04 * 629.84 * 636.12 * 
* TO w id th  (ft) * 1490.65 * TOP w id th  (ft) * 657.81 * 143.29 * 689.55 * 
* veY To ta l  (f t /s) * 1.74 * Av Vel . ( f t / s )  1.38 * 3.01 * 1.45 * 
* Max Chl Dpth (ft * 2.02 * H Y ~ F .  oepth (ft) " 0.59 * 1.46 + 0.63 " 
* conv. T o t a l  (c fs  * 30172.8 * conv. (cfs) * 8951.9 * 10557.8 * 10663.1 : 

Length wtd. (ft) * 1337.84 * wetted per.  (ft * 657.81 * 143.31 ' 689.55 
*  in ch E l  (ft) * 1293.14 * shear ( lb/sq ftj * 0.13 * 0.32 * 0.14 * 
* n lpha * 1.47 * S t r e a m P o w e r ( l b / f t s ) :  0.18 ' 0.98 * 0.20 " 
* F r c t n  Loss (ft) * 4.63 * cum volume (acre-ft) 76.78 * 50.80 * 110.11 * 
* c & E LOSS (ft) * 0.00 * cum SA (acres) * 69.83 * 32.73 * 158.24 * 
.................................................................................................. 

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t i on .  

Th i s  may i n d i c a t e  t h e  need f o r  a d d i t i o n a l  cross sec t ions .  

CROSS SECTION 

RIVER: 451ES15A (F34) 
REACH: REACH 1 RS: 1.294 

INPUT 

Elev s t a  Elev 
.*****lt***t************ 

Manning's n values num= 3 
s t a  n v a l  s t a  n Val s t a  n Val 

,<* * * * * * *h** * t * * * * t+*V*** * * t *ht * * * * * * *V** * * * * *~~** * *  

9231.89 ,045 9876.81 .03810117.88 ,045 

sank s ta :  L e f t  R igh t  Lengths: Le f t  channel Ri  h t  Coeff COntr. Expan. 
9876.8110117.88 1350 1454 1380 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ft) 9c 1290.60 * Element * L e f t  os : Channel : R i  h t  0s : 
* v e l  Head (ft) * 0.09 * w t .  n -va l .  * 0.045 0.038 8.045 
* w.s. Elev (ft * 1290.51 * Reach Len. (ft) * 1350.00 * 1454.00 * 1380.00 * 

* 1290.22 *  low Area (sq ft) * 319.16 * 355.12 * 315.94 * 
* E.G. s lope (ft/ft) '0.003374 * nrea (s ft) * 319.16 * 355.12 * 315.94 
* Q To ta l  (c fs)  " 1820.00 ' Flow (CTS) 465.73 * 1044.12 * 310.14 " 
* TO w id th  (ft) * 1584.69 * Top w id th  (ft) * 480.84 * 241.07 * 862.78 * 
* VeY To ta l  (f t /s) * 1.84 * A V $ . , V ~ ~ .  ( f t /s)  * 1.46 * 2.94 * 0.98 * 
* Max Chl Dpth (ft 2.33 * ~y r Depth (ft) * 0.66 * 1.47 : 0.37 : 
* conv. T o t a l  cfs] * 31334.9 ' Conv. (cfs) * 8018.5 * 17976.6 5339.7 
* Length wtd. tft) * 1396.68 * wetted Per. (ft) * 480.89 * 241.10 * 862.79 * 
* Min ch ~1 (ft) * 1288.18 * shear ( lb/sq ft) * 0.14 * 0.31 * 0.08 * 

0 ' ^Ipha 

* 1.68 * stream power ( l b / f t  s) 0.20 " 0.91 * 0.08 * 
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* ~ r c t n  LOSS * 7.24 *CumVolume(acre- f t )  * 66.37 * 41.91 * 98.57 ' 
* c E Loss 2RE * 0.01 * cum SA (acres) * 53.04 * 26.69 * 134.45 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 - 
warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 

0 . 7  o r  g rea ter  than 1.4. Th is  may i n d i c a t e  t h e  need f o r  a d d i t i o n a l  cross sect ions.  
warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and prevlous cross sec t ion .  

Th i s  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 4SlES15A (F34) 
REACH: REACH 1 

Elev S ta  
I***************, 

Manning's n Values num= 3 
s t a  n Val s t a  n Val Sta n Val 

h***Y*U****V***t*******II*,<*,,,~****h~,**~~t*,,*****~~* 

8995.28 ,045 9929.04 .03810105.91 .045 

sank s ta :  L e f t  R igh t  Lengths: L e f t  channel R i  h t  Coef f  con t r .  Expan. 
9929.0410105.91 1395 1407 1350 .1 .3 

warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 
0.7 o r  g rea ter  than 1.4. Th i s  may i n d i c a t e  t h e  need fo r  a d d i t i o n a l  cross sect ions.  

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m) ,  between t h e  cu r ren t  and previous cross sec t ion .  

Th i s  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sec t ions .  
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CROSS SECTION 

0 RIVER: 4SlES15A (F34) 
REACH: REACH 1 RS: 0.752 

Elev s t a  ~***************, Elev s t a  Elev 
........................ 

Manning's n Values num= 3 
s t a  n Val s t a  n Val s t a  n v a l  

*Y.*,~*,~*h**l***,<,<**h**,i************************* 

9523.79 ,045 9921.49 ,03810077.52 .045 

sank s ta :  Le f t  R igh t  Lengths: L e f t  channel R igh t  Coeff Contr .  Expan. 
9921.4910077.52 1385 1479 1405 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
...................................................................................................... 

" E.G. Elev ft) $ * 1279.29 * Element *  eft os * channel * ~i h t  0s * 
* v e l  Head ( t) * 0.04 * w t . n - v a l .  * 0.045 * 0.038 * 8.045 * 
* w.s. Elev (ft) * 1279.25 * Reach Len. (ft) * 1385.00 1479.00 * 1405.00 * 
* c r i t  w.s. (ft) * 1278.81 *  low Area (sq ft) * 251.15 277.15 * 926.80 * 
* E.G. s lope (ft/ft) "0.001547 * Area (s ft) * 251.15 * 277.15 * 926.80 * 
* Q T o t a l  ( c ~ s )  * 1860.00 " Flow (C?S) * 247.60 * 625.09 * 987.32 * 
* TO w id th  (ft) * 1783.41 * TOP w id th  (ft) * 379.75 * 156.03 *1247.63 * 
* vey To ta l  ( f t / s )  v e l  . ( f t / s )  * 0.99 * 2.26 * 1.07 * 
* Max c h l  ~ p t h  (ft) : : 3;. oepth (ft) 0.66 ' 1.78 * 0.74 " 
* conv. To ta l  (cfs) * 47289.0 * conv. (cfs) * 6294.9 " 15892.4 * 25101.7 * 
* Length wtd. (ft) 1423.73 " wetted Per. (ft) * 379.78 * 156.07 * 1247.64 
" Min ch ~l (ft) i- 1276.78 * shear ( lb/sq ft) * 0.06 " 0.17 * 0.07 ' 
* Alpha * 1.49 * stream power ( l b / f t  s) " 0.06 ' 0.39 : 0.08 * 
* F r c t n  LOSS (ft) * 5.06 " Cum Volume (acre- f t )  " 48.62 * 28.53 63.28 * 
* c & E Loss (ft) * 0.01 * cum sA (acres) * 24.31 * 14.33 * 64.72 
......................................................................................................... 

warning: The conveyance r a t i o  (upstream conveyance d i v i d e d  by downstream conveyance) i s  l e s s  than 
0.7 o r  g rea ter  than 1.4. Th i s  may i n d i c a t e  t h e  need f o r  a d d i t i o n a l  cross secfions. 

warning: The energy l o s s  was g rea te r  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

Th i s  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sec t i ons ,  

CROSS SECTION 

RIVER: 4SlES15A (F34) 
REACH: REACH 1 RS: 0.548 

INPUT 
Descr ip t ion :  
s t a t i o n  E levat ion  Data num= 125 

S ta  Elev s t a  Elev s t a  Elev s t a  Elev S ta  Elev 
**V****t************II************************9~*************~****~********** 

9407.36 1274.34 9441.25 1274.37 9460.98 1274.39 9491.36 1274.42 9514.59 1274.42 
9541.47 1274.41 9568.21 1274.38 9591.58 1274.36 9621.82 1274.28 9641.68 1274.25 
9675.44 1274.17 9691.79 1274.13 9729.06 1274.04 9741.9 1274.01 9782.67 1273.94 
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Manning's n values num= 3 
s t a  n Val S ta  n v a l  Sta n v a l  

h***,<*f**h****t*****************?t*************i<* 

9407.36 ,045 9925.27 .03810169.31 .045 

sank s ta :  Le f t  R igh t  Lengths: L e f t  channel R i  h t  c o e f f  con t r .  Expan. 
9925.2710169.31 1285 1540 1235 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
**tt*****,<,,,~***********,'**"~*,<**,~,~,'***h*,,**,,**~'***"<~<**,~**,,**,~~,~**,,*,~,,**~'***,,******~~**~'~~***~~**?~+~ 

* E.G. Elev ft) f * 1274.22 " Element '  eft 0s * channel * R i  h t  0s ' 
* v e l  Head ( t) * 0.11 ' w t .  n-val .  * 0.045 % 0.038 * 8.045 * 
* W.S. Elev ft) * 1274.11 * Reach Len. (ft) * 1285.00 * 1540.00 1635.00 " 
* c r i t  w.s. 2ft) * 1273.97 * F ~ O W  Area (sq ft) * 44.48 * 129.68 ' 541.96 '' 
* E.G. s lope (ft/ft) "0.014800 * Area (s ft) * 44.48 % 129.68 " 541.96 ' 
* Q T o t a l  ( c ~ s )  " 1880.00 " Flow ( ~ 9 s )  " 60.63 fc 404.70 " 1414.67 " 

* 1558.07 * Top Wldth ft) * 224.98 " 244.04 " 1089.05 " 
* 2.63 * A v ~ V e 1 .  $ f t / S )  * 1.36 * 3.12 * 2 .61  " 

* Max Chl Opth (ft) * 1.06 * Hy r Depth (ft) " 0.20 '( 0.53 ' 0.50 " 
* Conv. ~ o t a l  (cfs) * 15453.7 * conv. (cfs) * 498.4 ' 3326.7 ?: 11628.7 " 
* Length Wtd. (ft) * 1515.52 * wet ted Per. (ft) * 224.98 244.05 * 1089.05 * 
* Min ch ~l (ft) * 1273.05 * shear ( lb/sq ft) * 0.18 * 0.49 * 0.46 
* Alpha * 1.06 * Stream Power ( l b / f t  s) : 0.25 " 1.53 " 1.20 ': 
* F r c t n  Loss (ft) * 3.26 * Cum Volume (acre- f t )  43.92 * 21.62 ': 39.59 " 
* c & E LOSS (ft) * 0.02 * cum SA (acres) * 14.70 * 7.54 * 27.04 " 
. ******* , ,** , , *** . .* , , ** , , ****h**, ,*h~,****** , ,*** , ,** , , ** ,<*******~r****** , ,*** , ,** ,<*, , ,<**"8~<*** ,~*~~**~~****~~*** i~ 

Warning: D iv ided f low computed fo r  t h i s  cross-sect ion.  
warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l ess  than 

0.7 o r  g rea ter  than 1.4. Th i s  may i n d i c a t e  t he  need f o r  add i t i ona l  cross secfions. 
warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and prevlous cross sec t ion .  

Th is  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sec t ions .  

CROSS SECTION 

RIVER: 4 S l E S 1 5 A  (F34) 
REACH: REACH 1 RS: 0.278 

INPUT 
Descr ip t ion :  
s t a t i o n  E levat ion  oa ta  num= 76 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
~***************,t**,,**,,**,,**U**(,,***,,**,,***,,*******~****,,**,,**,c*,~,<*******~<**~<,~**+~ 
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~ a n n i n g ' s  n Values num= 3 
s t a  n v a l  s t a  n v a l  s t a  n v a l  

* * * * * Y * * * * * * * . * * * * * * t t t * * * * * * V * * t t t b * * * * * * * *  

sank s ta :  Lef t  Right Lengths: L e f t  channel R i  h t  coeff cont r .  Expan. 
9935.310117.92 1300 1516 1375 .1 .3 

$~:~:*::$~::~*:~~~!~,,*!::2?c:*$!5*:****,,********,'*,,********************************?t*,?********* 
* E.G. Elev (ft) * 1270.94 * ~ l e m e n t  * Left  0s : channel : Ri h t  0s : 
* vel  Head (ft) * 0.05 * w t .  n-val. * 0.045 0.038 8.045 
* w.s. Elev ft) * 1270.89 *  each Len. (ft) * 1515.00 * 1515.00 * 1515.00 * 

c r i t  w.s. 2ft) * 1269.68 *  low Area (sq ft) '1033.29 * 368.29 * 687.64 * 
* E.G. slope (ft/ft) "0.001205 * Area (s ft) * 1033.29 * 368.29 * 687.64 * 
* Q Total  ( c ~ s )  " 3470.00 * Flow (CqS) * 1439.24 * 798.00 : 1232.76 : 
* TO width (ft) * 1305.68 * TOP wid th  (ft) * 771.49 182.62 351.57 
* Ve? ~ o t a l  ( f t / s )  * 1.66 * AV . v e l .  (ft /s) * 1.39 * 2.17 * 1.79 * 
* M ~ X  chi Dpth (ft) * 2.53 * Hy i r .  Depth (ft) * 1.34 * 2.02 * 1.96 * 
* conv. Total  (cfs) * 99952.8 * conv. (cfs) * 41457.1 * 22986.3 * 35509.5 * 
* Length wtd. (ft) * 1515.00 * wetted per. (ft) * 771.50 * 182.63 * 351.61 * 
*  in ch ~l (ft) * 1268.48 * shear ( lb/sq ft b * 0.10 * 0.15 * 0.15 * 
* ~ l p h a  * 1.10 * stream power (1 /ft 5) ; 0.14 : 0.33 ' 0.26 * 
* ~ r c t n  LOSS (ft) * 3.60 * cum volume (acre-ft) % 28.02 * 2 * 12.82 " 16.52 * 

* 0.01 * cum SA (acres) * C & E LOSS (ft) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross sect ion 

This may i n d i c a t e  the need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 3SlWS25A (D31) 547 
REACH: REACH 1 

Manning's n Values num= 3 
s t a  n Val s t a  n v a l  s t a  n v a l  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9580.38 ,045 9921.55 .03810033.91 ,045 

sank sta:  Left Right ~ e n g t h s :  Lef t  channel R i  h t  c o e f f  Contr. Expan. 
9921.5510033.91 1240 1301 1395 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
*******************11h********V*******-*1***9t9~******9~***************************~~**************** 

* E.G. Elev (ft) * 1237.26 * ~ l e m e n t  *  eft os : channel : Ri h t  OB * 
* v e l  Head (ft) * 0.03 * w t . n - v a l .  * 0.045 0.038 8.045 
* w.s. Elev ft) * 1237.24 *  each Len. (ft) * 1240.00 * 1301.00 * 1295.00 * 
* c r i t  w.5. fft) ii * F ~ O W  ~ r e a  (sq ft) 2.70 67.68 * 115.36 * 
* ~ . ~ . ~ l o p e ( f t / f t )  :0.003110 * ~ r e a ( ~  ft) * 2.70 " 67.68 * 115.36 * 
* Q Total  (cfs) 230.00 * Flow (C?S) * 1.13 * 105.25 * 123.62 * 
* TOP width (ft) * 397.08 " TOP wldth (ft) * 24.86 ' 112.36 * 259.86 * 
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* v e l  To ta l  ( f t / s )  * 1.24 * Av!.,Vel. ( f t / s  0.42 * 1.56 * 1.07 * 
* Max c h l  ~ p t h  (ft) * 1.16 " ~y  r ~ e p t h  (ftj * 0 .11  * 0.60 : 0.44 " 
* conv. To ta l  c fs )  * 4124.0 * Conv. (cfs) * 20.3 * 1887.1 2216.6 * 
* Length wtd. gft) * 1299.41 * wet ted Per. (ft I * 24.86 * 112.39 : 259.87 * 
* Min ch ~l (ft) * 1236.08 * Shear ( lb/sq ft 9- 0 . 0 2 '  0.12 0.09 V, 

* A1 pha * 1.12 * S t r e a m p o w e r ( l / f t s ) ;  0 .01  '( 0.18 * 0.09 * 
'r Frc tn  LOSS (ft < * 6.58 * cum volume (acre-ft) 75.28 * 56.82 * 48.38 '* 
* c  & E Loss (ft * 0.00 * cum SA (acres) * 18.17 * 38.72 * 23.22 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross Section. 

Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 3SlWS25A (D31) 
REACH: REACH 1 RS: 1.300 

INPUT 
Descr ip t ion :  
s t a t i o n    leva ti on Data 

Sta Elev s t a  
***t*****t**t*****t***",* 

9568.31 1231.43 9570.06 
9672.52 1231.23 9690.52 
9774.29 1230.78 9774.98 
9877.44 1230.3 9899.95 

10000 1229.77 10000.6 
10094.56 1230.2610095.33 
10186.36 1231.0410203.19 
10275.61 1231.9310279.35 
10372.34 1232.4610384.25 
10456.67 1232.3110465.34 

num= 47 
Elev s t a  

****ht****h*"****. 

1231.43 9578.26 
1231.16 9723.75 
1230.77 9816.18 
1230.21 9928.66 
1229.7710012.13 
1230.2710130.77 
1231.2110213.93 
1231.9610311.82 
1232.4910391.84 
1232.26 

Elev s t a  **************** Elev s t a  
************I***, 

Elev **,,***** 

Manning's n  Values num= 3 
s t a  n  v a l  s t a  n  v a l  s t a  n  v a l  

~t,~tht*ht******Uith<~*h<~**?c#rV~?r)i~II*h11k*9~Ir**~:~~"Y~~< 

9568.31 .045 9771.21 .03810154.63 ,045 

Bank s ta :  Le f t  R igh t  Lengths: L e f t  channel ~i h t  coe f f  con t r .  Expan. 
9771.2110154.63 1270 1305 1485 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
,<h,<,~*,,,~*,~**t*****h*f*h**i.i.*h~,,i*,<,<*1,,<****t**,<~t**,,**,,*******~'*~~**~~***~~***~'**~~?~******~~***~~i~***~~*~~~~~* 

" E.G. Elev (ft) * 1230.67 * Element * Le f t  OB '( channel ' Right  OB : 
* v e l  Head (ft) * 0.06 * w t .  n-val .  * 0.038 * 
* W.S. E lev ft) * 1230.61 *  each   en. (ft) * 1270.00 " 1305.00 * 1285.00 * 
* c r i t  w.5. 2ft) * 1230.44 * Flow Area (sq ft) t " 138.91 * 
* ~ . ~ . s l o p e ( f t / f t )  'r0.008476 * ~ r e a $ s ~ f t )  " 138.91 * 
* Q To ta l  ( c ~ s )  " 280.00 ' F l o w  c S) 

* 280.00 " 
* TO w id th  (ft) * 331.55 * TOP w id th  ft) * * 331.55 +, 
* veY To ta l  ( f t /s)  2.02 * Av l .  , v e l  j f t / s  * 2.02 * 
* Max c h l  op th  (ft) * 0.84 * ~y  r ~ e p t h  (ftj * 0.42 I( 

* conv. To ta l  cfs) " 3041.4 * conv. (cfs) * 3041.4 * 
* Length Wtd. tft) 

* 
* 1302.04 * Wetted Per. (ft * 331.55 * 

* Mln Ch E l  (ft) * 1229.77 * Shear ( lb/sq ft * 0.22 ,, 
* Alpha * 1.00 * stream Power (1 * 0.45 
j~ F r c t n  LOSS ft) * 6.58 * cum volume (acre-ft) 75.24 : 53.74 ' 46.66 " 
* C & E LOSS tft) * 0.00 * Cum SA (acres) 17.82 32.09 ' 19.36 * 
V , ~ * * , < * * * * * * t * * , < * * , < * ~ I * , , , ~ * t ~ * * , ~ * * 1 1 ~ , * , < ~ , * ~ " 1 * * , , * * * * * , , * * * * * * * * * * ? ~ * i ~ * i ~ + ~ i ~ * * ~ t * * ~ ~ i ~ * * i ~ * * ~ ~ ~ ~ * * * ~ ~ ~ ~ * ~ ~ * * * * ~ ~ * * * ~ ~  

warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 
0.7 o r  g rea ter  than 1.4. Th is  may i n d i c a t e  t he  need fo r  add i t i ona l  cross sect ions.  

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and previous cross sec t ion .  

Th i s  may i n d i c a t e  t he  need f o r  add i t i ona l  cross sec t ions  

CROSS SECTION 

RIVER: 3SlWS25A (D31) 
REACH: REACH 1 RS: 1.053 

INPUT 
Descr ip t ion :  
s t a t i o n  E levat ion  oa ta  num= 49 

s t a  Elev s t a  Elev s t a    lev s t a  Elev s t a  Elev 
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Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

******t*****t****tt***************************** 

9554.02 .045 9837.05 .03810044.03 ,045 

sank Sta: Lef t  Right Lengths: Left  channel ~i h t  c o e f f  cont r .  Expan. 
9837.0510044.03 1100 1178 l?00 .1 .3 

$~!~2*:E$~:!!*!!L!!L**!!:E2:*~5t*2****,c******************************************************* 
* E.G. Elev (ft) * 1224.09 * Element *  eft os ; channel : R i  h t  0s : 
* vel  Head (ft) * 0.05 * w t . n - v a l .  * 0.045 0.038 8.045 
* w.s. Elev (ft) * 1224.04 * Reach Len. (ft) * 1100.00 * 1178.00 * 1100.00 
* c r i t  W.S. (ft) * *  low Area (sq ft) * 28.15 152.18 * 54.68 * 
* E.G. slope (ft/ft) :0.003679 * nrea (s ft) * 28.15 152.18 * 54.68 * 
* Q Total  ( c ~ s )  370.00 * Flow (C?S) * 26.97 " 294.03 * 49.00 " 
* TO wid th  (ft) * 474.80 * TOP width (ft) * 85.10 * 206.98 * 182.72 * 
* ve? Tota l  (ft /s) v e l  . ( f t /s )  * 0.96 * 1.93 * 0.90 * 
* Max chi ~ p t h  (ft) A::: D e p t h c f t )  * 0.33 * 0.74 * 0.30 ' 
* conv. ~ o t a l  (cfs) * 6100.1 * conv. (cfs) * 444.7 * 4847.6 * 807.8 
* Length wtd. (ft) * 1165.39 * wetted Per. (ft 3 * 85.10 * 206.98 " 182.73 * 
* Min Ch ~l (ft) * 1223.17 * Shear ( lb/sq ft * 0.08 * 0.17 * 0.07 '- 
* ~l pha * 1.27 * s t r e a m P o w e r ( l b / f t s ) :  0.07 : 0.33 * 0.06 * 
* Frc tn  Loss (ft) * 8.72 * cum volume (acre-ft) 74.83 49.38 * 45.86 + 
* c & E LOSS (ft) * 0.02 cum SA (acres) * 16.58 * 24.03 * 16.66 * 
* * * * * ,~*** * * *+*** * * * * * * * * * * *V**** * * * * * * * * * * * * * * * * * * * * * , , * * * * * * * * * * * * * * * * * * * * ,<***+c**** * * * * * * * * * * * *  

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the need f o r  add i t i ona l  cross sections. 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and prevlous cross sect ion.  - 
This may i n d i c a t e  the need for  add i t iona l  cross sect ions 

CROSS SECTION 

RIVER: 3SlWS25A (D31) 
REACH: REACH 1 RS: 0.830 

INPUT 
Descr ipt ion:  
s t a t i o n  Elevat ion oata 

s t a  Elev s t a  
*,~h*****,,t**************~ 

9550.47 1218.45 9560.32 
9633.96 1218.01 9643.15 
9721.04 1217.26 9744.41 
9804.27 1217.03 9831.51 
9928.41 1215.11 9928.5 
10000 1214.2210002.19 

10077.66 1214.5810089.69 
10182.1 1215.3610190.85 

num= 39 
Elev s t a  

****I***********> 

1218.43 9586.09 
1217.94 9670.78 
1217.06 9756.46 
1216.96 9883.83 
1215.11 9928.65 
1214.2210017.19 
1214.610115.39 
1215.41 10210 

 lev s t a  
LhYY******,,**,C** 

 lev Sta +*************** 

Manning's n values num= 3 
Sta n Val s t a  n v a l  Sta n va l  

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 9 ~ * *  

9550.47 ,045 9965.32 ,03810077.66 ,045 

sank s ta :  Lef t  Right Lengths: Lef t  channel Right c o e f f  Contr. Expan. 
9965.3210077.66 1300 1322 1300 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  #PF 1 
*, ,****C.*********************~**,<,I*, ,**,I**********~**~***,~*********,<********************~*~***** 

* E.G. Elev (ft) * 1215.34 * Element *  eft os : channel ; Ri h t  os * 
* ve l  Head (ft) * 0.28 * W t .  n-Val. * 0.045 0.038 8.045" 

* 1215.06 " Reach Len. (ft) * 1300.00 * 1322.00 * 1300.00 * 
* 1215.06 *  low Area (sq ft) 7.07 * 79.33 * 17.52 * 
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watermanwash.rep ,, 
* E . G . S l o p e ( f t / f t )  '0.020408 7.07 * 79.33 : 17.52 " 
<' Q Tota l  ( c ~ s )  * 400.00 @S?) 11.98 * 351.44 36.58 * 
* TO Width ft) * 204.70 * Top Width ft) 32.87 * 112.34 * 59.48 " 
* Vey To ta l  t f t / s )  * 3.85 * Av v e l .  t f t / s )  1.69 * 4.43 * 2.09 * 
* Max c h l  ~ p t h  (ft) * 0.84 ' Hy%. Depth (ft) * 0.22 * 0.71 : 0.29 : 

* 2800.0 * Conv. (cfs) * 83.9 * 2460.0 256.1 " (cfs) * 1315.51 * wetted Per. (ft * Length Wtd. (ft) * 32.88 * 112.34 " 59.49 * 
* Min Ch E l  (ft) * 1214.22 * Shear (Ib/sq ft * 0.27 * 0.90 * 0.38 * 
* ~l pha * 1.20 * s t r e a m P o w e r ( l / f t s ) :  0.46 * 3.99 * 0.78 : 
* Frc tn  LOSS (ft) " 5.53 * cum volume (acre-ft) 74.39 * 46.25 ' 44.95 

* 0.07 * Cum SA (acres) * 15.09 * 19.71 * 13.61 * 
:*z,$,~,~:::*5f:!,,**rr**,<*,,,,*****t,,***********~,*******,<************~<*~c~<**~~****************~c***** 

warning: The energy equation could not  be balanced w i t h i n  the  spec i f i ed  number of i t e r a t i o n s .  The 
program used c r i t i c a l  depth fo r  t he  water surface and continued on w i t h  t he  ca lcu la t ions .  

warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s , l e s s  than 
0.7 o r  greater  than 1.4. This  may i nd i ca te  t he  need f o r  additional cross sect ions.  

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cur rent  and previous cross sec t ion .  

This may i n d i c a t e  t he  need f o r  add i t i ona l  cross sect ions.  
warning: Dur ing the  standard step i t e r a t i o n s ,  when t h e  assumed wafer surface was,sef equal t o  c r i t i c a l  

depth, t he  ca lcu la ted water surface came back below c r i t i c a l  depth. This i nd i ca tes  t h a t  t he re  
i s  

no t  a v a l i d  s u b c r i t i c a l  answer. The program defau l ted  t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: 3SlWS25A (D31) 
REACH: REACH 1 RS: 0.580 

INPUT 
~ e s c r i  p t i on :  
s t a t i o n   levat ti on Data num= 55 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
~~**,<*tt********t***,~**,1,~*~,V*~~,***hf********~~**,,*,<*****","**,,**,<,,****,<,,*,,**,,~t***,,*,~,~ 

9446.39 1209.98 9448.99 1209.97 9480.89 1209.83 9505.38 1209.71 9517.96 1209.64 
9542.08 1209.5 9555.02 1209.42 9561.77 1209.38 9592.08 1209.18 9618.16 1209 
9629.15 1208.92 9650.22 1208.76 9666.21 1208.63 9674.55 1208.56 9703.27 1208.35 
9730.94 1208.13 9740.33 1208.06 9758.35 1207.95 9777.4 1207.82 9797.73 1208.27 
9816.82 1208.57 9833.85 1208.86 9849.15 1208.51 9871.21 1208.08 9888.58 1207.42 
9900.11 1207.4 9925.65 1207.41 9956.5 1207.46 9970.06 1207.78 9982.24 1208.18 
9996.95 1208.7 10000 1208.6710053.45 1208.1110071.39 1207.9210072.77 1207.92 
10075.09 1207.9310109.26 1208.02 10129.5 1208.1210145.76 1208.16 10173.2 1208.34 
10182.25 1208.410187.62 1208.4310218.75 1208.6410245.73 1208.7910255.25 1208.87 
10271.31 1208.9610291.74 1209.0910303.84 1209.1610328.24 1209.3410361.96 1209.55 
10364.73 1209.5710369.42 1209.610401.23 1209.8110420.07 1209.9210437.73 1210.01 

Manning's n Values num= 3 
Sta n Val s t a  n v a l  s t a  n Val 

*t,cttV~**hhhf***~~***<c*<~~1~%V~~I1,c***h***9~**+~9t*~c*?~* 

sank s ta :  Lef t  R i  h t  Lengths: Le f t  Channel R i  h t  coef f  con t r .  Expan. 
9833.85 10800 1425 1448 1110 .1 .3 

ZGSS,,S:ZT:B,:YI:Y~~*I:L:EJ:*~:,F,,L,,~*~~*~*,,****~~*~~*****,,*~,~~*****~*~~~**,~,~****~*~*******~~ 
E.G. Elev ft) f * 1208.85 * Element  eft 0s : channel : R i  h t  0s  : 

* Vel Head ( t) 0.03 w t .  n-val .  * 0.045 0.038 8.045 
* w.s. Elev ft) fr 1208.82 * Reach Len. (ft) * 1425.00 * 1448.00 * 1410.00 * 
* c r i t  w.s. tft) * 1208.36 *  low Area (sq ft) jc 95.47 * 160.15 * 129.88 * 
* E.G. s lope (ft/ft) *0.002013 qr Area (s ft) 95.47 j~ 160.15 * 129.88 * 
* Q Tota l  ( c ~ s )  * 490.00 * Flow ( 4 5 )  * 89.55 * 275.95 * 124.51 * 
* TO Width ft) * 603.42 * TOP width (ft) 9, 189.47 ' 164.47 * 249.48 * 
* ve? Tota l  t f t / s )  v e l  . ( f t /s  0.94 * 1.72 * 0.96 * 
* Max ~ h l  ~ p t h  (ft :::: : $i~. Depth (ft * 0.50 * 0.97 * 0.52 * 
* conv. Tota l  cfsj * 10922.4 * conv. (cfs) * 1996.0 * 6151.1 * 2775.3 * 
* Length Wtd. tft) * 1441.41 * wetted per. (ft) * 189.48 * 164.51 * 249.49 * 
* Min ch ~l (ft) * 1207.40 * shear ( lb/sq ft b * 0.06 * 0.12 * 0.07 * 
" Alpha * 1.28 * stream power (1 /ft s) : 0.06 ' 0.21 ' 0.06 * 
* ~ r c t n  LOSS ft) * 7.57 * cum volume (acre-ft) 72.86 * 42.61 * 42.75 " 
* c & E LOSS g f t )  0.02 * cum SA (acres) * 11.77 * 15.51 ' 9.00 " 
, , * * * * * * h * * , , , , * * * * * * * * * * i i , , < * * * * * * * * h * * * * * * " < , , * * * * * * * " , * * , < , ~ * * * * * ~ * ~ f c * * * * * " t * * * i ~ * ~ ~ * * * ~ ~ * * * * ~ ~ * * * * * * * *  

Warning: Div ided f low computed fo r  t h i s  cross-section. 
warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 

0.7 o r  greater  than 1.4. This may i n d i c a t e  the  need fo r  add i t i ona l  cross sect ions.  
warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and previous cross sect ion.  

Page 64 



Watermanwash.rep 

This may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 3SlWS25A (D31) 
REACH: REACH 1 RS: 0.305 

INPUT 
Descr ipt ion:  
s t a t i o n  Elevat ion Data num= 47 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
t ****************************V*********** ,~,<*9<***********************************  

9448.98 1203.46 9479.36 1203.29 9497.76 1203.15 9533.53 1202.93 9535.99 1202.92 
9541.89 1202.89 9574.23 1202.72 9587.7 1202.64 9612.46 1202.54 9641.87 1202.49 
9650.7 1202.46 9671.89 1202.37 9688.93 1202.31 9696.03 1202.28 9727.17 1202.08 
9750.2 1201.9 9765.4 1201.78 9801.9 1201.42 9803.64 1201.41 9804.37 1201.4 
9841.88 1201.08 9858.53 1200.91 9880.11 1200.73 9912.7 1200.53 9923.78 1200.45 
9938.71 1200.31 9951.75 1200.19 9961.11 1200.2 10000 1200.2410004.36 1200.24 
10031.37 1200.3510066.61 1200.6210086.61 1200.7510102.34 1200.8710123.42 1201.02 
10138.06 1201.1310148.99 1201.2210173.79 1201.410207.02 1201.6310209.52 1201.65 
10211.38 1201.6610245.25 1201.8210273.76 1201.8910280.97 1201.9110290.63 1201.9 
10316.7 1201.9110336.15 1201.85 

Manning's n values num= 3 
s t a  n va l  s t a  n Val s t a  n va l  

~ V f * + c * * h i 9 < * 4 * * + t * * * d % * * i i / i * * h * * * * * * * *  

9448.98 ,045 9727.17 ,03810273.76 ,045 

sank sta:  Lef t  Right Lengths: L e f t  Channel Right c o e f f  Contr. Expan. 
9727.1710273.76 1470 1540 1470 .1 .3 

CROSS SECTION OUTPUT Pro f i l e  #PF 1 
********,,*******~*******~*tt,~**,~*****,~,1**************~****~~~~*********************~~**~e**9~*9~*~<9~** 

* E.G. Elev ft) $ + 1201.27 * Element 9' L e f t  0s : channel : Right 0s : 
* vel  Head ( t) * 0.25 * w t .  n-val .  0.038 
* W.S. Elev (ft) * 1201.02 * Reach  en. (ft) '- 1470.00 1540.00 * 1470.00 * 
* c r i t  W.S. (ft) * 1201.02 *  low Area (sq ft) * 135.35 * h 

' ~ . ~ . ~ l o p e ( f t / f t )  "0.026876 * ~ r e a ( s  ft) * 135.35 * h 

* Q Total  (cfs) 540.00 * Flow (c?s) * 540.00 * * 
* TO width (ft) * 275.67 * TOP width (ft) * 275.67 * 
* ve? 

* 
Total  ( f t /s )  " 3.99 * ~ v g .  ve l  . (ft/s) * * 3.99 : * " Max chi ~ p t h  (ft * 0.83 * Hydr. Depth (ft) * * 0.49 * 

* conv. Tota l  cfsj * 3293.9 * conv. (cfs) * * 3293.9 * 
* Length wtd. g f t )  

* 
* 1513.72 * wetted per. (ft) 1) * 275.67 * ii 

', Min ch ~1 (ft) * 1200.19 * shear ( lb/sq ft) k * 0.82 * h + ~l pha * 1.00 * stream power ( l b / f t  s) : * 3.29 * ii 

* Frc tn  LOSS (ft) * 0.00 * cum volume (acre-ft) * 71.29 * 37.70 * 40.64 * 
* C & E LOSS (ft) * 0.07 * cum SA (acres) 8.67 * 8.19 * 4.96 * 
*,z*h*********Y*t*****,,*~*********+t*****************~9~*************+~****9~*********~c*******~~*~~**~~* 

Warning: The energy equation could not be balanced w i t h i n  the speci f ied number of i t e r a t i o n s .  The 
program used c r i t i c a l  depth f o r  the  water surface and continued on w i t h  the  ~ a l c u l a t i o n s .  

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) 1s l ess  than 
0.7 o r  areater than 1.4. This mav i n d i c a t e  the need f o r  add i t iona l  cross sections. 

warning: The eneFgy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross sect ion.  

This may ind ica te  the need f o r  add i t iona l  cross sections. 
warning: During the standard step i t e r a t i o n s ,  when the assumed water surface was,sef equal t o  c r i t i c a l  

d e ~ t h ,  the ca lcu la ted water surface came back below c r i t i c a l  depth.  his ind icates t h a t  there . . 
i s  

not  a v a l i d  s u b c r i t i c a l  answer. The program defaul ted t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: 3SlWS25A (031) 
REACH: REACH 1 RS: 0.014 

INPUT 
Descr iot ion:  cross sect ion w i t h i n  waterman wash f l o o d ~ l a i n .  
s t a t i o h  Elevat ion Data num= 69 

s t a   lev s t a  Elev s t a  Elev s t a   lev Sta  lev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9382.92 1192.76 9398.07 1192.68 9421.99 1192.56 9429.92 1192.52 9461.55 1192.36 
9482.6 1192.26 9501.1 1192.18 9535.28 1192.05 9540.66 1192.03 9556.9 1191.97 
9580.22 1191.89 9587.96 1191.87 9619.78 1191.77 9640.64 1191.72 9659.34 1191.67 
9693.31 1191.57 9698.9 1191.57 9715.72 1191.52 9738.45 1191.47 9745.99 1191.45 
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watermanwash. r e  
9778.01 1191.41 9798.67 1191.36 9817.57 1191.33 9851.35 1181.27 9857.13 1191.26 
9874.55 1191.24 9896.69 1191.21 9904.03 1191.2 9911.81 1190.73 9950.63 1190.22 
9952.34 1190.18 9955.2 1190.14 9958.28 1190.11 9964.09 1190.01 9969.55 1189.91 

10000 1188.7910008.87 1188.4510010.23 1188.4510015.61 1188.3910016.78 1188.38 
10018.03 1188.3610019.23 1188.3310020.53 1188.3110022.04 1188.3110026.27 1188.33 
10027.76 1188.39 10029.3 1188.410030.84 1188.510034.18 1188.6110036.33 1188.6 
10037.82 1188.610060.99 1189.9510077.96 1190.9910084.48 1191.3510086.07 1191.36 
10151.57 1191.610155.23 1191.6110159.12 1191.6310220.15 1191.9310225.97 1191.95 
10232.17 1191.9610261.35 1192.0110288.73 1192.0410296.72 1192.0610305.23 1192.06 
10332.09 1192.110357.31 1192.110367.46 1192.1110378.28 1192.1 

Manning's n Values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

*lt*****t*.***********iI,*I~*****~******~~*******i'** 

sank sta:  L e f t  Right Coeff Contr. Expan. 
9896.6910084.48 .1 .3 

$!2~2*2:$:~22*2!~:!Iq,,t:::~jJ:*$::*i****,,**,,***,~*************************,<****,<******,c**<,******* 
" E.G. Elev /ft) * 1199.52 * ~ l e m e n t  *  eft 0s : channel * ~i h t  0s * 

v e l  Head ( t) * 0.00 * w t .  n-Val. * 0.045 0.038 : 8.045 jc 

* w.s. Elev ft * 1199.52 * Reach Len. (ft) * 660.00 * 660.00 660.00 " 
* c r i t  W.S. [ftj * 3961.53 * 1829.50 * 2251.91 * * 

Area (" ft) * 3961.53 * 1829.50 * 2251.91 * * E.G. slope (ft/ft) :0.000000 * Area p~ ft) 
* Q Total  (cfs) 610.00 * F l o w  C 5) * 276.50 : 178.19 ' 155.32 * 
* TO width (ft) * 995.36 * TOP width (ft) * 513.77 187.79 * 293.80 : 
* vel; Total  (ft /s) * 0.08 v e l  . ( f t / s  * 0.07 * 0.10 * 0.07 
*( Max chi ~ p t h  (ft) * 11.20 : $ir. oepth (ftj * 7.71 * 9.74 * 7.66 * 
* conv. Total  c fs )  *1116597.0 * conv. (cfs) *506125.6 "326168.6 *"284303.0 *" " Length Wtd. gf t )  * 660.00 " wetted per. (ft * 520.53 " 187.93 301.22 
* Mln ch ~l (ft) 1188.31 ', Shear ( lb/sq ft 
~l pha * 1.08 " Stream power (1 

* Frctn LOSS ft) vc * cum volume (acre-f t )  * 4.45 : 2.97 * 2.65 * 
?< * cum SA (acres) * C & E LOSS [ft) **(t**********(,~*,<**I,*~,,<*,,*****I,,,* ,,,< * * * * * * , , * , < , < , < * * * * , < * * , , * ~ < * , , * * + ~ ~ ~ * * ? ~ * ~ , * * * * * * * * " < * * * 9 ~ * ~ ~ * * ~ ~ ? ~ * * * * * ~ ~ ~ ~ i ~  

CROSS SECTION 

RIVER: 3SlWS25B (D32) 
REACH: REACH 1 RS: 0 .551 

Manning's n values num= 3 
s t a  n Val Sta n Val s t a  n Val 

................................................. 

9188.29 ,045 9802.4 .03810116.23 ,045 

sank Sta: Lef t  Right ~ e n g t h s :  Lef t  Channel R i  h t  coe f f  Contr. Expan. 
9802.410116.23 1335 1382 1!55 .1 .3 

CROSS SECTION OUTPUT Pro f i l e  #PF 1 
............................................................................................................ 

E.G.  Elev (ft) * 1204.26 * Element ', L e f t  0s * channel ', Right 0s * 
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* ve l  Head (ft) 
* W.S. Elev (ft) 
* C r i t  W.S. (ft) 
* E.G. Slope (ft/ft) 
* Q Tota l  (cfs) 
* TO width (ft) 
* vel; Total  ( f t /s)  
* Max ch l  Dpth (ft) 
* conv. ~ o t a l  cfs) 
* Length wtd. zft) 
* Min ch ~l (ft) 
* Alpha 
* Frc tn  Loss (ft) 
* C & E LOSS (ft) .................... 

watermanwash.rep* 
* w t .  n-val . 0.045 ', Reach Len. (ft) * 1335.00 
*  low Area (sq ft) * 33.20 * ~ r e a  (S ft) * 33.20 

Flow (c?s) * 21.71 
* TOP width (ft) * 100.84 
* AV Vel . (ft/s) * 0.65 

H ~ ~ E  . Depth (ft) * 0.33 
* conv. (cfs) 522.6 
* wetted per. (ft) * 100.84 
* shear ( lb/sq ft) * 0.04 
* stream Power ( l b / f t  s) : 0.02 

cum volume (acre-ft) 41.70 
* cum SA (acres) * 13.31 

* h * * * * * * * * * t * * V * * * * * V * ~ * * * ~ < * ~ * * * * l  

warning: Div ided f l o w  computed f o r  t h i s  cross-section. 
warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 

0.7 o r  greater than 1.4. This may i n d i c a t e  the need f o r  add i t iona l  cross secfions. 
warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross sect ion.  

This may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 3SlWS25B (1332) 
REACH: REACH 1 RS: 0.289 

Manning's n Values num= 3 
s t a  n Val s t a  n va l  s t a  n va l  

* * * * * * * V * * * ~ B * * * * * * * * , c * * * * * * * * * * ~ ~ * f f * * * 9 ~ * * * * * * *  

sank sta:  Lef t  Right Lengths: L e f t  channel Right coe f f  cont r .  Expan. 
9885.0610056.13 1425 1506 1440 .1 .3 

CROSS SECTION OUTPUT Pro f i l e  #PF 1 
************+***V***** ,c*****************"*********** ,~** ,~***************************************  

* E.G. Elev (ft) 
* ve l  Head (ft) 
* w.s. Elev (ft) 
* C r i t  W.S. (ft) 
* E.G. Slope (ft/ft) 
* Q Total  (cfs) 
* TO width (ft) 

Vey Tota l  ( f t /s )  
* Max ch l  Dpth (ft) 
* conv. Total  cfs)  
* Length wtd. {ft) 
* Min ch ~l (ft) 
* Alpha 
* Frctn LOSS (ft) 
* C & E LOSS (ft) ....................... 

* Element 
* w t .  n-Val . 
vc Reach Len. (ft) 
*   low Area (sq ft) 

: $iEi $?sY) 
* Top Width (ft) 
* AV v e l  . (ft/s) 
* H ~ ~ E  . Depth (ft) 
* conv. (cfs) 
* wetted Per. (ft) 
* Shear ( lb/sq ft 
* stream power (1 b /ft s) 
* cum volume (acre-ft) 
* cum sA (acres) 

V*** * * * * * * * * * * * * * * * * * *b t *  

L e f t  0s 
0.045 

1425.00 
30.70 
30.70 
47.01 
180.88 
1.53 
0.17 
310.7 
180.88 
0.24 
0.37 
40.72 
9.00 ,<********; 

* channel * 
* 0.038 * 
* 1506.00 * 
* 80.51 * 
* 80.51 * 
* 288.20 * 
* 171.07 * 

3.58 ' 
* 0.47 * * 1904.9 * 
* 171.07 * 
* 0.67 ' 
* 2.41 * 
* 27.56 
* 5.33 * 

L************i 

warning: The energy equation could not  be balanced w i t h i n  the speci f ied number o f  i t e r a t i o n s .  The e Page 67 



watermanwash. rep 
program used c r i t i c a l  depth f o r  t he  water surface and continued on w i t h  t he  $a lcu la t ions .  

warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 
0.7 o r  greater  than 1.4. Th is  may i n d i c a t e  the  need f o r  add i t i ona l  cross sect ions.  

warning: The energy l o s s  was greater  than 1 .0  ft (0.3 m). between the  cur rent  and previous cross sect ion.  

T h i ~  may i n d i c a t e  t he  need f o r  add i t i ona l  cross sect ions.  
warning: Dur ing the  standard s tep  i t e r a t i o n s ,  when the  assumed water surface was sef equal t o  c r i t i c a l  

depth, the  ca l cu la ted  water surface came back below c r i t i c a l  depth.   his i nd i ca tes  t h a t  there  
i s  

no t  a  v a l i d  s u b c r i t i c a l  answer. The program defau l ted  t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: 3SlWS25B (D32) 
REACH: REACH 1 RS: 0.004 

INPUT 
Descr ip t ion :  Cross sec t ion  w i t h i n  waterman wash f l oodp la in .  
s t a t i o n  E levat ion  Data num= 50 

s t a  Elev Sta Elev s t a  Elev s t a  Elev s t a  Elev 
***~t*VD**********t~,**t**,,**II*,,U**f***,,******",*******,,***~,*,<**,<*,,*******,<****"~**** 

Manning's n  values num= 3 
Sta n  Val s t a  n  v a l  s t a  n  v a l  

~~****l*lh****tt,<,,****I****,,*,<********II***,,***,,** 

9581.36 .045 9950.58 .03810087.97 ,045 

sank Sta: L e f t  R ight  Lengths: L e f t  Channel R ight  c o e f f  con t r .  Expan. 
9950.5810087.97 50 57 50 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
*******t****,z*****L*,<,,**,<*h,,*V,,**U*******,~*,<,,",***,~**, , ,~**,<**, , ,<***,<**, , , ,* ,<****~,**, ,***~~*9~~t~** 

* E.G. Elev (ft) 
* v e l  Head (ft) 

" E.G. Slope (ft/ft) 
* Q Tota l  (cfs)  
* TO width ft) * ve? Tota l  { f t / s )  
'c Max c h l  ~ p t h  (ft) 
* Conv. Tota l  (cfs) 

Length Wtd. (ft) 
Min ch ~l (ft) 

' ~l pha 
* Frc tn  Loss (ft) 

C & E LOSS (ft) 
.................... 

CROSS SECTION 

* Element 
* W t .  n-Val . '' Reach Len. (ft) * Flow Area (sq ft) 

* Top wid th  (ft) 
v e l .  ( f t / s )  : $1;. Depth (ft) 

* conv. (cfs) 
* wetted per.  (ft) 
* Shear ( lb/sq ft) 
* stream Power ( l b / f t  s) 
* cum volume (acre-ft) 
* cum SA (acres) ***************,,**?<****** 

" L e f t  os * channel 
* 0.045 '' 0.038 

660.00 " 660.00 
2418.65 " 1465.15 

1' 2418.65 ' 1465.15 
'' 132.51 * 132.62 

369.22 * 137.39 
* 0.05 * 0.09 
* 6.55 * 10.66 
'276992.7 *277225.6 
* 374.46 * 137.65 
* 0.00 * 0.00 
* 0.00 " 0.00 
* 0.66 * 0.85 

RIVER: 3SlWS26 (D33) 
REACH: REACH 1 RS: 2.227 

INPUT 
Descr ipt ion:  L i m i t  o f  sudy. 
s t a t i o n  E levat ion  ~ a t a  num= 84 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
***t*****i********U*****,~***(***************,<*********,<~~**,<*~<*****,~******~~******~c 
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Manning's n Values num= 3 
s t a  n Val s t a  n v a l  s t a  n Val 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

8786.56 ,045 9760.92 .03810165.69 ,045 

Bank sta:  Lef t  Right Lengths: Left  channel Ri h t  Coeff Contr. Expan. 
9760.9210165.69 1360 1386 1375 .1 .3 

$!:::*:5$;::!*::T:!T,?*E::El:*:!:*:***,,***********************************,,******************** 
', E.G. E l e ~  (ft) * 1244.60 * ~ l e m e n t  * Lef t  os  : channel : Ri h t  OB : " vel  Head (ft) * 0.15 * w t .  n-val .  * 0.045 0.038 8.045 
* w.s. Elev (ft) * 1244.45 *  each   en. (ft) * 1360.00 * 1386.00 * 1375.00 * 
* c r i t  w.5. (ft) * *  low Area (sq ft) * 619.31 ' 647.84 * 180.63 * 
* E.G. slope (ft/ft) *0.004414 * Area (s ft) * 619.31 ' 647.84 * 180.63 * 
* Q Tota l  ( c ~ s )  * 4200.00 * Flow (C?S) * 1581.36 * 2302.86 * 315.77 * 
* TO wid th  (ft) * 1151.85 * TOP Width (ft) * 493.16 * 404.77 ' 253.92 : 
* ve? Tota l  ( f t /s )  * 2.90 Vel . ( f t /s )  * 2.55 * 3.55 * 1.75 
* Max chi ~ p t h  (ft) * 2.31 $3;. oepth (ft) 1.26 * 1.60 * 0.71 : 
* conv. Tota l  (cfs) 63217.0 * Conv. (cfs) * 23802.1 * 34661.9 ' 4752.9 
* Length wtd. (ft) * 1378.75 * wetted Per. (ft) * 493.19 * 404.78 * 253.93 * 
* Min ch ~l (ft) ' 1242.58 * shear (1 b/sq ft) * 0.35 * 0.44 * 0.20 * 
* ~ l p h a  * 1.14 * s t r e a m ~ o w e r ( l b / f t s ) :  0.88 " 1.57 : 0.34 : 

~ r c t n  Loss (ft) * 7.29 * cum volume (acre-ft) 83.06 * 166.25 75.25 
* c & E Loss (ft) * 0.02 ' Cum sA (acres) * 61.31 * 68.86 * 63.20 * 
* U I * * * , ~ * * * * * * . y * , ~ * * * * * * * V * , V V , < * , , * * , i * * ~ * , < r * ~ * ~ * * * * * * , ~ * * ~ * * ~ 9 ~ ~ ~ ~ r ~ 9 ~ 9 < * * * * * * * * * * * * * * * * * * * * * * ~ * ~ * ~ ~ * * *  

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross sect ion.  

This may ind ica te  the need for add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 3511526 (033) 
REACH: REACH 1 RS: 1.965 

INPUT 
oescr ip t ion:  
s t a t i o n  Elevat ion Data 

s t a  Elev s t a  
, , * * ** t *V********* t ******* i  

num= 42 
 lev Sta 

****+t**t****9<**l 
 lev s t a  

i**+**t,?*t******i 
El ev s t a  

i * * * * * * * V * t * * * l Y  

1237.14 9583.41 
1236.16 9706.67 
1235.15 9855.35 
1234.79 9988.61 
1234.9110072.73 
1235.54 10168.8 
1236.37 10293.2 
1236.8710421.44 

Manning's n values num= 3 
s t a  n Val Sta n Val s t a  n va l  

********,<*,c********II**********t******** 

9481.22 ,045 9800.96 .03810118.27 ,045 

Bank sta: Lef t  Right Lengths: L e f t  channel ~i h t  c o e f f  cont r .  Expan. 
9800.9610118.27 1365 1378 1345 .1 .3 

$2:::*::$T:22*2YT!::**!::2k*:E:*:,?**,<*********"<****%******,<********************************** 
* 1237.30 * Element * L e f t  08 * Channel * Ri h t  0s  : 

* * Vel E.G. Head ( fft) t) * 0.33 * W t .  n-Val. * 0.045 " 0.038 * 8.045 
* w.5. Elev (ft * 1236.97 * Reach  en. (ft) * 1365.00 ' 1378.00 : 1345.00 : 
* c r i t  w.s. (ftj * 1236.57 *  low Area (sq ft) * 172.07 * 644.19 215.49 
* E.G. slope (ft/ft) '0.006471 * Area ft) * 172.07 * 644.19 : 215.49 * 
* Q Tota l  (cfs) * 4120.00 * Flow Z:?S) * 411.67 " 3248.86 459.47 * . * TOP width (ft) * 818.22 * TOP wid th  (ft) * 201.30 * 317.31 * 299.62 * 
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watermanwash. rep * 
* Vel Total  ( f t /s )  3.99 * Avi .  ,Vel. ( f t / s j  2.39 * 5.04 * 2.13 * 
* Max ch1 0pth (ft 2.22 * Hy r ~ e p t h  (ft * 0.85 * 2.03 * 0.72 * 
* conv. Total  c f s j  * 51216.1 * conv. (cfs) * 5117.5 '40386.8 " 5711.7 * 
* Length Wtd. tft) * 1373.02 * wetted Per. (ft * 201.30 * 317.31 * 299.62 * 
* Min Ch E l  (ft) * 1234.75 * shear ( lb/sq ft * 0.35 * 0.82 * 0.29 * 
* ~l pha * 1.33 * Stream Power (1 /ft s) : 0.83 * 4.14 : 0.62 : * Frctn LOSS (ft) * 7.25 * cum volume (acre-ft) 70.71 * 145.70 68.99 
* C & E Loss (ft) * 0.02 * Cum SA (acres) 50.47 * 57.37 " 54.46 * 
*********UI*,,*****,,*U**************************,<*************~~****~~************~~~~**** 

Warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the current and previous cross section. 

This may ind ica te  the need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 3SlWS26 (033) 
REACH: REACH 1 RS: 1.704 

INPUT 

Manning's n  values num= 3 
Sta n  Val s t a  n  Val s t a  n  Val ....................................................... 

sank Sta: Left Right Lengths: Left  channel R i  h t  coe f f  con t r .  Expan. 
9854.410173.12 1280 1301 1990 .1 .3 

$::22,c::$i$2$,2:;!:i":*z;:E<l:*fE:,,: **?* * ,,,c,< *,<****** ,,,, *,<**** ,,,, * * * * * " c , , * ~ < , < * * * ? < * * * * * * ~ ~ , ~ * * , ~ * ~ ~ % * * * * * ~ ' ~ ~  

" E.G. Elev (ft) * 1230.03 ': dement *  eft 0s * channel " R i  h t  OB : 
* v e l  ~ e a d  (ft) * 0.25 * w t . n - V a l .  * 0.045 * 0.038 8.045 

W.S. Elev (ft) * 1229.77 * Reach  en. (ft) * 1280.00 " 1301.00 " 1290.00 * 
* c r 1 t  W.S. (ft) v *  low Area (sq ft) * 207.29 * 716.44 : 217.31 : 
* E.G. Slope (ft/ft) '0.004378 * 207.29 * 716.44 217.31 
* Q Total  ( c ~ s )  * 4050.00 : t:?Sft) * 424.12 * 3180.96 * 444.92 * 
* TO width (ft) * 787.04 * TOP wldth (ft) * 228.74 * 318.72 " 239.58 " 

* ve? Total  (ft /s) * 3.55 * Av v e l .  ( f t /s  * 2.05 : 4.44 * 2.05 " 
* Max ~ h l  0pth (ft) * 2.48 * ~ y % .  ~ e p t h  (ftj * 0.91 2.25 2 0.91 * 
* conv. ~ o t a l  cfs) * 61206.1 * conv. (cfs) * 6409.6 * 48072.6 6723.9 
* Length Wtd. [ft) * 1298.40 * wetted per. (ft * 228.75 * 318.72 '# 239.59 * 
" ~ l n  ch E l  (ft) * 1227.29 * Shear ( lb/sq fti * 0.25 0.61 * 0.25 * 
* ~ l p h a  * 1.30 * stream power (1 /ft s) : 6;:;+ * 12::;; : 6;:z: : * Frctn LOSS * 7.19 * cum volume (acre-ft) 
* c  & E LOSS {::j * 0.02 * cum SA (acres) * 43.73 * 47.31 * 46.14 " 
**t***(t*********t****,I*",,,~****~,****b***,,*********~*******",*~9,+~*****f?******i~ir*~~~~*****~~******~~ 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross section. 

This may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 3SlWS26 (D33) 
REACH: REACH 1 RS: 1.457 

INPUT 
Descr ipt ion:  
s t a t i o n  Elevat ion oata num= 39 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
*i.***h*U**tt~f******~,~*****,,********~********,~*,t***~~*,<*****"<**,,,,*************9<* 

9655.97 1222.92 9666.77 1222.86 9692.02 1222.69 9713.15 1222.51 9742.19 1222.26 
9759.52 1222.05 9792.35 1221.68 9805.89 1221.5 9842.52 1221.07 9852.26 1220.96 

Page 70 



watermanwash. rep 
9892.69 1220.53 9898.64 1220.47 9942.85 1220.16 9949.49 1220.16 9951.55 1220.15 
9955.69 1220.14 9969.14 1220.12 9999.66 1220.05 10000 1220.0510018.72 1220.01 
10044.85 1220.0710073.11 1220.2210096.95 1220.3610113.41 1220.4910149.05 1220.78 @ 10153.71 1220.8310169.61 1220.9710194.01 1221.1910201.15 1221.2610234.31 1221.56 
10253.25 1221.72 10274.6 1221.8910305.35 1222.13 10314.9 1222.210347.52 1222.42 
10355.2 1222.4710357.45 1222.49 10395.5 1222.7110409.55 1222.78 

Manning's n values num= 3 
s t a  n Val s t a  n v a l  s t a  n Val 

.................................................. 

9655.97 .045 9852.26 ,03810169.61 .045 

sank s ta :    eft Right Lengths:   eft channel ~i h t  coe f f  contr .  Expan. 
9852.2610169.61 1290 1268 1900 .1 .3 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross section. 

This may i n d i c a t e  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 3SlWS26 (D33) @ REACH: REACH 1 RS: 1.217 

INPUT 
Descr ipt ion:  
s t a t i o n    leva ti on Data 

s t a  Elev s t a  
......................... 

num= 44 
Elev s t a  

* * * V * Y I * * * * * * * * t l  

1216.21 9634.18 
1215.5 9724.48 
1214.94 9842.79 
1213.7 9996.41 
1212.4210065.07 
1213.110151.44 
1214.2210234.79 
1215.3810330.37 
1215.8810404.51 

 lev s t a  
k***t**,<********i 

1216.07 9664.75 
1215.46 9759.35 
1214.84 9869.95 
1213.64 9999.87 
1212.3910079.87 
1213.1210152.54 
1214.42 10258.8 
1215.4710338.19 
1215.8910437.73 

~1 ev s t a  
i*%t************ 

Manning's n values num= 3 
s t a  n Val s t a  n v a l  s t a  n v a l  

* * * * * * * * * * * * * l l * * Y * * , ~ * , , * * * * * * * * * * * * * * * * * * * ~ * * ~ * *  

9607.56 ,045 9921.26 ,03810187.23 .045 

sank s ta :  Lef t  Right Lengths: Left  channel ~ i g h t  c o e f f  contr .  Expan. 
9921.2610187.23 1280 1310 1260 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
* * * * * * * * * * * * * * * * * , , * * * * * * I * * * V , < * * , , * * * * * * * * * * * * * * * * ~ , ~ * * * * * * * * * * * * * ~ * * * * * * * * * * * * * * * * * * * * * ~ * * ~ * * * ~ ~ *  

* E.G. Elev (ft) * 1216.04 * Element Lef t  0s : channel " Ri h t  0s ; 
* ve l  Head (ft) * 0.30 * W t .  n-Val . * 0.045 0.038 * 8.045 
* w.s. Elev (ft) * 1215.73 * Reach  en. (ft) * 1280.00 * 1310.00 * 1260.00 * 
* c r i t  w.s. (ft) * 1214.99 *  low Area (sq ft) * 186.12 * 696.64 * 148.90 * 
* ~ . ~ . s l o p e ( f t / f t )  '0.004075 * A r e a ( s  ft) " 186.12 * 696.64 : 148.90 " 
* Q Total  (cfs) ' 3910.00 * Flow (c?s) * 332.85 3304.14 273.01 * 
* TO wid th  (ft) * 687.67 * TOP width (ft) * 238.16 265.97 * 183.53 * 
* ve? Tota l  (ft/s) v e l .  ( f t /s )  * 1.79 * 4.74 * 1.83 * 
* Max ch l  ~ p t h  (ft) i::: ; @%F. Depth (ft) * 0.78 ' 2.62 * 0.81 " 
* conv. Total  (cfs) * 61248.0 " conv. (cfs) * 5213.9 * 51757.6 * 4276.6 * e Page 71 



watermanwash.rep 
* Length Wtd. (ft) * 1300.46 * wetted per. (ft qr 238.17 * 266.00 * 183.55 * 
* Min Ch E l  (ft) * 1212.33 " shear ( lb/sq ft * 0.20 * 0.67 : 0.21 : 
" nlpha * 1.36 * Stream power (1 /ft s) 2 0.36 : 3.16 0.38 
* F rc tn  LOSS * 5.50 * Cum volume (acre- f t )  56.32 84.12 " 53.62 
* c a E LOSS 8% * 0.01 * cum SA (acres) * 33.08 * 29.32 * 35.01 * 
................................................................................................... 

warning: The energy l o s s  was greater  than 1 . 0  ft (0.3 m). between the  cu r ren t  and previous cross sect ion.  

Th is  may i n d i c a t e  t he  need for  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 3SlWS26 (D33) 
REACH: REACH 1 RS: 0.969 

TNPllT 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

**,<*****V,t*********h*****~~9t**, ,*******, ,**,~******~t* 

sank Sta: Le f t  Right  Lengths: Le f t  channel R i  h t  coef f  Contr. Expan 
9894.7210113.68 1300 1326 1930 .1 .3 

~ ~ ~ $ ~ , $ , S $ ~ f ~ ! , ~ ! : ! ~ J ; , , ~ ~ ~ f : : ! ~ , ~ ! ~ , ~ ~ , ~ ~ , , * ~ ~ ~ ~ ~ * * ~ , ~ ~ ~ ~ ~ ~ , l i ~ * ~ ~ ~ ~ , ~ h ~ ~ * ~ , . t * ~ * t ~ * ~ ~ ~ ~ ~ ~ * * * * * l t * i ~ l t * * . * * ~ ~ * * *  

" E.G. Elev fft) * 1210.53 * dement *  eft 0s ; channel : R i  h t  OB ' 
* v e l  Head ( t) 0.26 * w t .  n -va l .  0.045 0.038 8 . 0 4 5 "  
* w.5. Elev ft) ye 1210.26 * Reach  en. (ft) * 1300.00 * 1326.00 * 1330.00 * 
* c r i t  w.5. gft) "  low Area (sq ft) * 278.34 * 544.00 : 261.92 " 
* E.G. s lope (ft/ft) *0.004401 278.34 * 544.00 261.92 * " Q To ta l  ( c f ~ )  * 3830.00 : ;$:: !:?sft) * 593.34 " 2588.65 " 648.01 * 
* TO w id th  ft) * 727.11 * TOP wld th  (ft) * 289.94 * 218.96 * 218.21 * 
* ve? Tota l  8ft/s) * 3.53 * Av v e l  . ( f t /s )  * 2.13 " 4.76 * 2.47 * 
* Max chi ~ p t h  (ft) " 2.93 ' H ~ % F .  Depth (ft) * 0.96 2.48 : 1.20 : 
', conv. Tota l  cfs) Ic 57732.1 * conv. (cfs) * 8943.8 " 39020.4 9767.9 
* Length ~ t d .  8ft) * 1323.80 * wetted Per. (ft) * 289.95 * 218.97 * 218.22 
* Min ch ~l (ft) * 1207.33 * Shear ( lb/sq ft b * 0.26 ' 0.68 * 0.33 
* ~l pha * 1.37 * stream power (1 /ft s) : 0.56 : 3.25 : 0.82 * 
* Frc tn  LOSS ft) * 7.89 * cum volume (acre-ft) 49.49 65.46 47.68 * 
* c & E LOSS lft) * 0.02 ' cum SA (acres) * 25.32 " 22.03 * 29.20 * 
* * , , t * * * * * , ~ * . U I * * * * * y U * * , , * * * * ~ * V * * * , < * * * * * * * , , * , < " , * * * * * * * * * * * , , * * ~ ~ * * * * * * ~ ~ * * ~ t * * * * * * * * ~ ~ * ~ * * * * * * * ~ ~ ~ * ~ ~ ~ ~ *  

Warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 
0.7 o r  g reater  than 1.4. This may i nd i ca te  the  need f o r  add i t i ona l  cross sect ions.  

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and prevlous cross sect ion.  

Th is  may i n d i c a t e  t he  need for  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 3SlWS26 (033) 
REACH: REACH 1 RS: 0.718 

..,., ". 
Descr ipt ion:  
s t a t i o n  E levat ion  Data num= 49 

s t a  Elev Sta  lev s t a   lev s t a  Elev s t a  EI~V 
*************,<****.****,1I,,~h"~**(*,,**h*,t*****,8**,,**,<****,,****************~t********* 

9613.48 1202.44 9628.76 1202.4 9651.27 1202.36 9701.47 1202.3 9704.57 1202.29 
9705.94 1202.29 9742.47 1202.19 9760.62 1202.1 9780.38 1201.99 9815.29 1201 .71  
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Manning's n values num= 3 
s t a  n Val s t a  n v a l  s t a  n Val 

, ~ * * * * t * * * * * e * * + c * < , * * * i r * / i * * O i i h * * * * b * * * * t t t * * * * * * * *  

9613.48 .045 9894.09 .03810196.35 ,045 

sank s ta :  Lef t  Right Lengths: L e f t  channel Ri h t  Coeff  contr .  Expan. 
9894.0910196.35 1600 1651 8 3 0  .1 . 3  

S~2::,:~93Y*2!J;5~~**51~f~?<:*~5,F*:~**~~*~*********~*~*****,,******************~*~************** 
* E.G. Elev (ft) : 1202.63 * Element * L e f t  os : Channel : Ri h t  0s : 
* v e l  Head (ft) 0.45 * w t .  n-val. 0.045 0.038 8.045 
* w.?. Elev (ft) * 1202.18 ' Reach Len. (ft) * 1600.00 * 1651.00 * 1630.00 * 
* c n t  W.S. (ft) * 1201.92 *  low ~ r e a  (sq ft) * 87.09 * 589.00 * 110.41 * 
* ~ . ~ . s l o p e ( f t / f t )  *0.008583 " ~ r e a ( s  ft) * 87.09 * 589.00 : 110.41 * 
* Q Tota l  ( c ~ s )  * 3760.00 * Flow (C?S) " 185.59 " 3328.73 245.67 * 
* TO width (ft) * 630.00 * TOP width (ft) * 149.77 * 302.26 * 177.96 * 
* vey Total  (ft /s) * 4.78 ve l .  ( f t /s )  * 2.13 " 5.65 * 2.23 : 
* Max ~ h l  0pth (ft * 2.47 : %I;. Depth (ft) * 0.58 * 1.95' 0.62 
* conv. Total  (cfs * 40586.1 * conv. (cfs) * 2003.3 ' 35930.9 : 2651.8 * 
* Length Wtd. (ft) * 1641.13 " Wetted Per. (ft) * 149.78 * 302.27 177.97 
* Min ch El (ft) * 1199.71 * Shear ( lb/sq ft b 0.31 * 1.04 * 0.33 * 
* ~l pha * 1.26 * Stream power (1 /ft s) : 0.66 * 5.90 : 0.74 
* Frc tn  LOSS (ft) * 8.50 * Cum Volume (acre-ft) 44.04 * 48.22 41.99 
* c & E LOSS (ft) * 0.07 * Cum SA (acres) * 18.75 14.09 * 23.15 ' ................................................................................................. 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may ind ica te  the need for add i t iona l  cross sections. 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross sect ion.  

This may i n d i c a t e  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 3SlWS26 (D33) 
REACH: REACH 1 RS: 0.405 

INPUT 
Descr ipt ion:  
s t a t i o n  Elevat ion Data 

s t a  Elev s t a  
**C*********t*t****+?****% 

9550.27 1195.17 9572.95 
9652.99 1194.43 9687.98 
9740.28 1193.48 9773.04 
9853.08 1192.2 9879.77 
9956.57 1191.03 9972.16 
10049.06 1191.28 10058.7 
10136.82 1191.5710159.84 
10233.69 1192.3110242.52 
10342.45 1193.3710348.22 
10453.92 1194.1710455.24 
10529.09 1194.25 

num= 51 
Elev s t a  

k***********t*** 

1195.07 9583.38 
1194.06 9693 
1193.09 9792.59 
1191.98 9893.1 
1190.62 9996.95 
1191.2910085.99 
1191.7 10172.2 
1192.3910270.62 
1193.4210381.39 
1194.1710455.96 

Elev s t a  ****,************ Elev s t a  
***+*+t*t*****c*. 

Manning's n Values num= 3 
s t a  n Val s t a  n va l  s t a  n v a l  

,~******v****,,***h***Y***************~~*********** 

9550.27 ,045 9933.12 .03810049.06 .045 

sank sta: Lef t  Right Lengths: L e f t  channel R i  h t  coe f f  Contr. Expan. 
9933.1210049.06 1025 1080 1860 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 ................................................................................................ 
* E.G. Elev (ft) * 1194.05 * Element * L e f t  08 : channel ; Right 0s : 
* v e l  Head (ft) * 0.22 * W t .  n-Val . * 0.045 0.038 0.045 
* w.s. Elev (ft) ' 1193.83 * Reach Len. (ft) " 1025.00 * 1080.00 '* 1060.00 " 
* c r i t  W.S. (ft) *- "  low Area (sq ft) " 275.00 358.84 * 519.74 " 
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watermanwash.rep* 
* ~ . ~ . ~ l o p e ( f t / f t )  '0.003431 * ~ r e a ( s  ft) 275.00 " 358.84 * 519.74 : 
* Q To ta l  (cfs) * 3670.00 " Flow ( 4 5 )  * 610.46 * 1745.22 * 1314.32 
* TO w id th  ft) * 687.25 * TOP width ft) * 223.66 : 115.94 * 347.65 * 
* ve? Tota l  i f t / s )  * 3.18 * Av v e l  . i f t / s )  * 2.22 4.86 : 2.53 * 
* Max ~ h l  ~ p t h  (ft * 3.87 * H Y ~ F  oepth (ft) * 1.23 " 3.10 1.50 : 
* conv. Tota l  (cfsj * 62654.5 * Conv. (cfs) * 10421.8 : 29794.6 * 22438.2 
* Length Wtd. (ft) * 1065.20 * wetted per. (ft i * 223.67 115.98 * 347.66 * 
*  in Ch E l  (ft) * 1189.96 * shear (1 b/sq ft * 0.26 ' 0.66 " 0.32 " 
* n lpha * 1.42 * Stream power (1 /ft s) : 0.58 : 3.22 0.81 : 
* ~ r c t n  LOSS * 6.13 * cum volume (acre-ft) 37.39 30.26 30.20 
* c & E Loss f::j * 0.04 * cum SA (acres) * 11.90 * 6.17 * 13.32 * ** ..................................................................................................... 

Warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 
0.7 o r  greater  than 1.4. This  may i n d i c a t e  t he  need for  add i t i ona l  cross secfions. 

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and previous cross sect ion.  

Th is  may i n d i c a t e  t he  need fo r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 3SlWS26 (033) 
REACH: REACH 1 RS: 0.201 

Manning's n Values num= 3 
s t a  n v a l  s t a  n Val s t a  n Val 

* * * l Y ~ t t * * ~ U U * , , f * f * * * V * h t * * , < * * * Y * * * , , * * * , ~ *  

sank s ta :  Le f t  Right  Lengths: Le f t  channel R i  h t  c o e f f  cont r .  Expan. 
9942.0910052.25 1000 1025 g30 .1 .3 

$5222,2:$1$2!,$!1!!5i*~,PS~f;I2~*$!E+c3;*11,,~q,,,**,~,,+,*+,~~~******~~~~*~,****~*,<~~+,*******vc,c*<~**r<**~c*t***** 
* E.G. Elev ft) $ * 1187.87 * dement *  eft DB : channel : ~i h t  0s ' 
* Vel Head ( t) * 0.65 * w t . n - v a l .  * 0.045 0.038 8.045 * 
* W.S. Elev (ft) * 1187.22 +,  each Len. (ft) * 1000.00 * 1025.00 * 930.00 * 

c r i t  W.S. (ft) * 1187.22 *  low Area (sq ft) * 166.37 * 276.48 * 242.33 
* ~ . ~ . s l o p e ( f t / f t )  *0.011747 * A r e a  s ft) * 166.37 * 276.48 * 242.33 " 
* Q Tota l  ( c ~ s )  " 3610.00 * Flow tC?S) * 542.01 * 2163.40 : 904.60 " 
* TO Width ft) * 529.20 * TOP wldth (ft) * 191.55 : 110.16 227.48 " 
* ve? Tota l  [ f t /s)  * 5.27 * AV v e l  . ( f t / s  * 3.26 7.82 * 3.73 * 
* Max ch l  0pth (ft 3.21 * ~ y i ~ .  ~ e p t h  (ft * * 0.87 " 2.51 " 1.07 2 
1, conv. Tota l  cfs] * 33307.9 * conv. (cfs) 5000.9 * 19960.7 : 8346.3 
i r  Length Wtd. tft) * 995.69 * wetted per. (ft 191.56 * 110.20 227.49 ' 
* ~ l n  ch ~l (ft) * 1184.01 * shear ( lb/sq f t i  0.64 * 1.84 * 0.78 * 
* Alpha * 1.51 * stream power (1 /ft s) : 2.08 ; 14.40 : 2.92 " 
* ~ r c t n  LOSS ft * 0.10 * Cum Volume (acre-ft) * 32.20 22.38 20.93 * 
* c & E Loss Eft{ * 0.19 cum sn (acres) 7.01 * 3.37 * 6.32 * 
.............................................................................................................. 

warning: The energy equation could not  be balanced w i t h i n  t he  spec i f i ed  number of i t e r a t i o n s .  The 
program used c r i t i c a l  depth f o r  the  water surface and continued on w i t h  t he  ca l cu la t i ons .  

warning: The v e l o c l t y  head has changed by more than 0.5 ft (0.15 m). Th is  may i n d i c a t e  t he  need fo r  
add i t i ona l  cross sections. 

Warning: The conveyance r a t l o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 
0.7 o r  greater  than 1.4. This  may i n d i c a t e  t he  need f o r  add i t i ona l  cross sect ions.  

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and previous cross sec t ion .  

Th is  may i n d i c a t e  t he  need fo r  add i t i ona l  cross sect ions.  
Warning: Dur ing the  standard step i t e r a t i o n s ,  when the  assumed wayer surface was,set equal t o  c r i t i c a l  

depth, t he  ca l cu la ted  water surface came back below c r i t i c a l  depth. Thls l nd l ca tes  t h a t  t he re  
i s  
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watermanwash.re 
not a v a l i d  s u b c r i t i c a l  answer. The program defaufted t o  c r i t i c a l  depth. 

a CROSS SECTION 

RIVER: 3SlWS26 (033) 
REACH: REACH 1 RS: 0.006 

Manning's n values num= 3 
s t a  n v a l  s t a  n Val s t a  n va l  

t * t * *h* * *+<*U** * t * * *C** * * * * * * - * * *~* * * * *~* * * * * * * * * * *  

9508.3 .045 9927.56 .03810103.52 ,045 

sank sta:  L e f t  Right Lengths: L e f t  channel Right Coeff Contr. Expan. 
9927.5610103.52 240 240 240 . 1  . 3  

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
**Y********** I * * * * ******************* t * * * * , * * * * *******9~**9<** - * *********************************%* 

* E.G. Elev ft) 
* ve l  ~ e a d  ( $ t) 
* W.S. Elev (ft 
* C r i t  W.S. (ft 

* Q ro ta1  (cfs) 
* E.G. Slope (ft/ft) 

* T O  Width (ft) 
* ve? Total  ( f t / s )  
* Max ch l  opth (ft) 
* Conv. Tota l  cfs) 
* Length Wtd. gft) 
* Mln Ch E l  (ft) 
* Alpha 
* Frc tn  Loss ft) 

C & E LOSS !ft) 
...................... 

CROSS SECTION 

* Element 
W t  . n-val . - Reach Len. (ft) 

*   low Area (sq ft) 
* Area (s ft) 
* Flow (~$5)  
* TOP width (ft) 

Vel. ( f t / s )  
Depth (ft) 

* Conv. (cfs) 
* wetted Per. (ft) 
* Shear ( lb/sq ft) 
* stream Power ( l b / f t  r 
' Cum volume <acre-f t )  

* L e f t  0s 
* 0.045 
*' 660.00 
* 2528.31 " 2528.31 
* 1464.27 
* 419.26 
* 0.58 
* 6.03  
'274373.6 
* 424.36 
* 0 .01  

$ 1 "  0 .01  * 1.27  
* cum SA (acres) % 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* channel 
* 0.038 
* 660.00 
* 1508.15 
* 1508.15 
* 1316.12 
* 175.96 
* 0.87 
* 8.57 
"246614.8 
* 176.36 
* 0.02 
* 0 .01  
* 1.38  

RIVER: 3SlWS15A (G40) 
REACH: REACH 1 RS: 8.704 

INPUT 
Descr ipt ion:  L i m i t  of study. 
s t a t i o n  Elevat ion Data num= 17 

s t a  Elev s t a  Elev s t a  Elev Sta Elev s t a  Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

~ a n n i n g ' s  n values num- 3 
s t a  n Val s t a  n Val s t a  n Val 

* * * * * * * * * * *U**VI1**~<h,~*** * * * * * *V*** *h*** * * * * * * * *  

9822.48 .045 9910.77 .03810046.68 .045 

sank sta:  L e f t  Right Lengths: L e f t  channel Right Coeff Contr. Expan. 
9910.7710046.68 1000 1069 1000 . 1  . 3  

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
* * * * * * V * * * * * * * * * * * * " t * t * * * * * * * t b l * * * * * * ~ * * * , , * * ~ ~ * * * * * ~ , < * * * * * * * * , ~ * * ~ ~ * * * * * * * * * * * * * ~ * * ~ ~ * * * * * * * * * * * * *  
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Watermanwash.rep * E.G. Elev ft) I * 1808.75 * Element * L e f t  0s : channel * Right OB * " ve l  Head ( t) * 1.34 * W t .  n-Val . 0.038 * 
* w.s. Elev ft * 1807.41 * Reach  en. (ft) * 1000.00 : 1069.00 * 1000.00 * 
* C r i t  W.S. fft] * 1807.41 * Flow Area (sq ft) 206.80 * I, 
* E.G. slope (ft/ft) "0,015451 * Area (s ft) q, * 206.80 * i, 
* Q Tota l  (cfs) * 1920.00 * Flow (c$s) << : 1920.00 : * 
' TO width ft) * 77.36 ' T o p w i d t h  ft) t 77.36 
* ve? Total  $ f t / s )  * 9.28 * nv ve l .  t f t / s  * 9.28 % Ir 
* Max ch l  ~ p t h  (ft * 5.71 * Hy%. Depth (ft] " 2.67 * u 
* conv. Total  (cfs j * 15446.5 * Conv. (cfs) * 15446.5 * 
* ~ e n g t h  wtd. (ft) * 1069.00 * wetted per. (ft " 78.33 e * Min Ch ~l (ft) * 1801.70 * Shear (lb/sq ft ' 2.55 * 
* nlpha * 1.00 * Stream Power (1 * 23.64 h 

* FrCtn LOSS ft) * 16.47 * cum volume (acre-ft) " 229.85 " 469.28 * 179.44 * 
* C & E Loss [ft) * 0.00 * cum SA (acres) * 212.64 * 239.08 * 195.91 " 
******l+***t***t*h*******,<**************~************~~***********~~**~~i~*~~*~~~c**i~*************n*** 

warning: The energy equafion could not be balanced w i t h i n  the speci f ied number o f  i t e r a t i o n s .  The 
program used c r i t i c a l  depth f o r  the water surface and continued on w i t h  the ca lcu la t ions.  

warning: The energy loss  was greater than 1 .0  ft (0.3 m). between the cur rent  and previous cross sect ion.  

This may ind ica te  the need f o r  add i t iona l  cross sections. 
warning: our ing the standard step i t e r a t i o n s ,  when the assumed water surface was,sef egual t o  c r i t i c a l  

depth, the calculated water surface came back below c r i t i c a l  depth.  his ind icates t h a t  there 
i s  

not a v a l i d  subc r i t i ca l  answer. The program defaul ted t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: 3SlWS15A (G40) 
REACH: REACH 1 RS: 8.502 

INPUT 
Descr ipt ion:  
s t a t i o n  Elevat ion Data num= 12  

s t a  Elev Sta Elev Sta Elev Sta Elev s t a  Elev 
********,,*******t****,<*h****V,,**~,,~****,,*~*****"8*,,,~***,,****,~**,<,<*,<********,,**,,*** 

9812.82 1752.4 9823.21 1751.45 9831.38 1750.51 9873.22 1746.31 9882.66 1745.43 
9923.24 1742.15 9954.14 1739.12 10000 1734.6710065.27 1748.2710069.58 1749.19 

10074.69 1750.3410102.05 1753.5 

Manning's n values num- 3 
s t a  n Val s t a  n Val s t a  n Val 

,,~**********~***,~**I,,I*II~~***,,,I*~'***,,**~<****,,***** 

sank sta:  L e f t  Right Lengths: Lef t  Channel R i  h t  Coeff contr .  Expan. 
9882.6610074.69 1000 1051  % O O  .1 .3 

5!9~*:5~Tf!!"!~Te!~1(*E~:f!~:*!!E~,,~*Y*,<**,,**,c****,,,?***,,***"<******,~*",**,<**,,,~*,~**,<****,<**?t**,~**** 
" E.G. Elev (ft) 
* ve l  Head (ft) " W.S. Elev (ft) 
* c r i t  w.5. (ft) " E.G. Slope (ft/ft) 
* Q Total  (cfs) 

' Max ch l  opth (ft) 
* conv. Total  cfs) 
* Length wtd. [ft) 
* Min ch ~l (ft) 
* nlnha 
* ~ r i t n  LOSS (ft) 
" C & E LOSS (ft) 
tb***t*?<*?,**t******h* 

Element 
W t .  n-Val . 
Reach Len. (ft) 
Flow Area (sq ft) 

Conv. (cfs) 
Wetted Per. (ft) 
Shear ( lb/sq ft) 
stream Power ( I b / f t  s) 
cum volume (acre-ft) 
cum SA (acres) 

...................... 

" L e f t  06 * 
* 1000.00 " 

* 
* * * 
* 

* 
* 
* 

* 
* 

* 
* 

* 
* 

channel 
0.038 

1051.00 
220.45 
220.45 

2060.00 
81 .51  

9.34 
2.70 

16622.2 
82.33 

2.57 
23.99 

464.04 
237.13 

i*****,#,~* 

Right 0% ; 
1000.00 " * 

Warning: The energy equation could not be balanced w i t h i n  the speci f ied number of i t e r a t i o n s .  The 
program used c r i t i c a l  depth for  the water surface and continued on w i th  the ca lcu la t ions.  

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross section. 

This may ind ica te  the need for  add i t iona l  cross sections. 
warning: our ing the standard step i t e r a t i o n s ,  when the assumed wafer surface was,sef equal t o  c r i t i c a l  

depth, the calculated water surface came back below c r i t i c a l  depth. This 'indicates t h a t  there 
i s  

not a v a l i d  subc r i t i ca l  answer. The program defaul ted t o  c r i t i c a l  depth. 
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CROSS SECTION 

RIVER: 351WS15A (640) RS: 
303 REACH: REACH 1 

INPUT 
Descr ip t ion : 
s t a t i o n  Elevat ion Data num= 10 

s t a  € lev  s t a  Elev s t a  Elev s t a  Elev s t a   lev 
.................................................................................... 

9849.92 1706.7 9879.26 1700.93 9924.75 1695.92 9934.07 1695.03 10000 1681.63 
10028.86 1691.28 10035.7 1693.5410053.86 1698.0710090.31 1699.7310117.28 1700.45 

Manning's n  values num= 3 
s t a  n  Val s t a  n  Val s t a  n  Val 

* * * * * * * * t * * * * * * * * * * * * * * * * * * * *V* f * * * * * * * * * * * * * * * *  

9849.92 .045 9934.07 .03810053.86 ,045 - ~ 

sank sta: Lef t  Right Lengths: L e f t  channel Ri h t  coeff Contr. Expan. 
9934.0710053.86 975 1010 875 .1 .3 

This may i n d i c a t e  the need f o r  add i t iona l  cross sections. 
warning: our ing the  standard step i t e r a t i o n s ,  when the assumed waFer surface was,set equal t o  c r i t i c a l  

depth, the calculated water surface came back below c r l t l c a l  depth. Thls l nd l ca tes  t h a t  there 
i s  

not  a  v a l i d  s u b c r i t i c a l  answer. The program defaul ted t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: 3SlWS15A (G40) Rs: 8,111 
REACH: REACH 1 

INPUT 
Descr ipt ion:  
s t a t i o n  Elevat ion Data num= 18 

s t a  Elev s t a  Elev s t a   lev s t a  Elev s t a   lev *t*****4****h**h**hIr***~*****~**f*******.**~*********~**~~**~***~**~~**~******~** 
9828.76 1665.02 9846.74 1663.42 9863.56 1662.51 9897.78 1660.44 9905.89 1660.11 
9945.27 1658.28 9948.22 1658.15 9948.83 1658.12 9950.16 1657.7610000.01 1646.25 
10020.68 1647.4410082.59 1655.2910106.07 1658.4210108.62 1658.4710115.76 1658.62 
10147.74 1659.2910159.17 1659.510178.81 1659.77 

Manning's n  values num= 3 
s t a  n v a l  s t a  n  Val s t a  n  Val 

................................................... 

9828.76 .045 9945.27 .03810106.07 .045 

sank sta:    eft Right Lengths: Lef t  channel ~i h t  Coeff cont r .  Expan. 
9945.2710106.07 1000 1088 1300 .1 .3 

I 

* E.G. Elev (ft) * 1653.11 * Element t 0.038 
* Lef t  0s : channel : Right 06 : 

* 1.51 * W t .  n-Val. * v e l  Head (ft) 
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Watermanwash.rep 
Reach  en. (ft) ?, 
 low Area (sq ft) * 
Area (s ft) 
Flow (C?S) 

* 
* 

Top Width ft) 
Av ve l .  i f t / s  

* 
H Y ~ P .  Depth (ftj ,< 

* 
conv. (cfs) * 
wetted Per. (ft 
shear ( lb/sq ft 
Stream Power (1 

cum SA (acres) 
cum Volume (acre- f t )  

k***h******t*,<***********$ 

warning:   he energy equation could not  be balanced w i t h i n  the  spec i f i ed  number of i t e r a t i o n s .  The 
program used c r i t i c a l  depth fo r  t he  water surface and continued on w i t h  t he  ca l cu la t i ons .  

warning:   he energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cur rent  and previous cross sect ion.  

This may i n d i c a t e  t he  need f o r  add i t i ona l  cross sect ions.  
Warning: During the  standard s tep i t e r a t i o n s ,  when the  assumed wafer surface was,set egual t o  c r i t i c a l  

depth, the  ca l cu la ted  water surface came back below c r i t i c a l  depth.  his ind i ca tes  t h a t  t he re  
i s  

no t  a v a l i d  s u b c r i t i c a l  answer. s he program defau l ted  t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: 3SlWS15A (640) 
REACH: REACH 1 RS: 7.905 

INPUT 
Descr ip t ion :  
s t a t i o n   levat ti on Data num= 21 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
* * t * h * t * * " U , < * * * t * * t * * * * * V * * * i ~ * * * * * h * * * ~ ~ * * * * * * * * * * * * * * * * * * * * * * , , * * * * , < , ~ ~ * , , * * * *  

9778.98 1622.83 9784.85 1622.54 9785.1 1622.53 9785.68 1622.51 9823.18 1621.2 
9839.26 1620.75 9861.25 1620.25 9893.67 1619.78 9899.32 1619.73 9945.88 1618.02 
9948.57 1617.94 9971.55 1617.1 10000 1614.3510030.97 1619.73 10048.7 1622.45 
10063.68 1622.9310084.62 1623.510114.75 1624.2710120.54 1624.4310124.58 1624.52 
10147.09 1624.99 

Manning's n Values num= 3 
s t a  n Val s t a  n v a l  s t a  n Val 

* * * t * * * * * * * * * * * t *b * * * * * *X?r * *V* * * * * * * * * *Y* * * * ,~ * * ,<  

9778.98 .045 9899.32 ,038 10048.7 ,045 

Bank sta:  Le f t  R i  h t  Lengths: L e f t  Channel R i  h t  c o e f f  cont r .  Expan. 
9899.32 10048.7 1000 1043 1800 .I .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
~*h*U*** * * * * *h** * * * * * , , * * , ,~ , ,U** * * * *~ ,~~ ,~h*** * ,~~ ,<*~~, *" , * * * * * * ,<* * * * * * ,< , ,~~ , , * , :~ : * ,<* * * * * *~ , ,~~<,<~* ,8* * *~ , * * ,e  

* E.G. E l e ~  (ft) * 1620.76 * ~ l e m e n t  * Lef t  os * channel ' Right  OB : 
* v e l  Head (ft) ': 1.10 * w t .  n-Val. * * 0.038 * * 1619.65 *  each Len. (ft) * 1000.00 * 1043.00 " 1000.00 * 

* 1619.65 *   low ~ r e a  (sq ft) * 282.67 " 
* E.G. s lope (ft/ft) *0.016423 * Area (s ft) (i " 282.67 * * 
* Q Tota l  (cfs) 2380.00 *  low (c?s) * * 2380.00 * *i 

* TO w id th  ft) * 129.15 '? TOP w id th  ft) * 129.15 
* ve? Tota l  [ f t / s )  * 8.42 * A V ~ .  ,vel  . I t t / s )  

* 
* 8.42 " 

* Max Chl ~ p t h  (ft) * 5.30 * HY r Depth (ft) (I " 2.19 " 
* conv. Tota l  (cfs)  * 18571.8 * Conv. (cfs) v * 18571.8 * *i 

* Length Wtd. (ft) * 1042.90 * wetted Per. (ft * 129.78 '< *( 

* Min Ch E l  (ft) : 1614.35 * shear ( lb/sq ft * 2.23 : 9, " ~ l p h a  1.00 * stream power (1 * 18.80 v 
* F rc tn  Loss (ft) * 17.97 * cum Volume (acre- f t )  229.85 * 447.64 ' 179.44 : 
* c & E LOSS (ft) * 0.10 * Cum SA (acres) * 212.64 * 231.36 * 195.91 
............................................................................................................ 

warning: The energy equafion could n o t  be balanced w i t h i n  t he  spec i f ied  number of i t e r a t i o n s .  The 
program used c r i t i c a l  depth fo r  the  water surface and continued on w i t h  t he  c ~ l c u l a t i o n s .  

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and previous cross sect ion.  

This may i n d i c a t e  the  need f o r  add i t i ona l  cross sect ions.  
warning: Dur ing the  standard s tep i t e r a t i o n s ,  when the  assumed water surface was s e t  equal t o  c r i t i c a l  

i. 
depth, t he  ca l cu la ted  water surface came back below c r i t i c a l  depth.   his i nd i ca tes  t h a t  there  

8 . 7  

not  a v a l i d  s u b c r i t i c a l  answer. The program defau l ted  t o  c r i t i c a l  depth. 
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CROSS SECTION 

@ RIVER: 3SlWS15A (640) 
REACH: REACH 1 RS: 7.708 

INPUT 
~ e s c r i p t i o n :  
s t a t i o n   levat ti on Data num= 17 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
******U**l*******., ,**Y**I(********.t*~********~********~*****~********~****~* 

9841.16 1594.72 9842.94 1594.56 9848.07 1594.1 9882.21 1590.92 9894.11 1590.31 
9942.51 1589.35 9954.51 1589.12 10000 1588.110036.13 1588.9910059.73 1589.49 

10072.25 1589.7710091.42 1590.1110108.38 1590.410119.46 1590.59 10144.5 1591.07 
10179.18 1591.6210180.62 1591.65 

~ a n n i n g ' s  n Values num= 3 
s t a  n Val Sta n Val Sta n v a l  

* * * * * * * * * * * * * t * * . * * * * * * * * V * * * h * * * * * * ~ *  

9841.16 ,045 9882.21 .03810108.38 .045 

sank Sta: Lef t  Right Lengths: L e f t  channel Ri h t  Coeff Contr. Expan. 
9882.2110108.38 1100 1169 8 0 0  .1 .3 

$k~I2,I$9~fYRYZYhYb!,P?,f1!$t!!,P$*~*~t**~***~***~********~***~**************~~*****~*~~**~~***~ 
* E.G. Elev (ft) * 1591.64 * ~ l e m e n t  * L e f t  0s z channel : Ri h t  0s : 
* v e l  Head (ft) * 0.75 * w t .  n-val. 0.038 8.045 
* W.S. Elev (ft) * 1590.88 *  each   en. (ft) * 1100.00 * 1169.00 * 1100.00 * 
* c r i t  W.S. (ft) * 1590.88 * Flow Area (sq ft) a * 345.02 * 6.54 * 
* ~ . t . s l o p e ( f t / f t )  *0.018079 * ~ r e a ( s  ft) t * 345.02 : 6.54 : 
* Q Total  ( c f ~ )  * 2420.00 "  low (c?s) * 2408.54 11.46 
* To width (ft) * 251.82 * TOP Width (ft) * * 225.45 * 26.37 * 
* ve? Total  (ft /s) * 6.88 * n v i . , v e l .  (ft/s) * * 6.98 * 1.75 * 
* Max ~ h l  ~ p t h  (ft) * 2.78 * Hy r Depth (ft) * 1.53 * 0.25 * 
* conv. Total  (cfs) * 17998.3 * conv. (cfs) * *17913.0 * 85.2 : 
* ~ e n g t h  wtd. (ft) * 1168.85 * wetted Per. (ft) * * 225.51 * 26.37 

Min Ch E l  (ft) * 1588.10 * Shear (lb/sq ft) * 1.73 * 0.28 * 
* ~ l p h a  * 1.02 * stream power ( l b / f t  s) : * 12.05 * 0.49 * 
* Frctn LOSS (ft) * 19.38 " cum volume (acre-ft) 229.85 * 440.12 * 179.36 * 

* 0.07 * cum SA (acres) * 212.64 * 227.12 * 195.61 * 
* * * * * . * * * * * * * * * * * . * * * * * * * *hb* l * * , , * * * * * * * * *Y** * * * * , , * * * * * * * * *<?** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

Warning: The energy equation could not  be balanced w i t h i n  the speci f ied number o f  i t e r a t i o n s .  The 
program used c r i t i c a l  depth for the water surface and continued,on w i t h  the ca lcu la t ions.  

warning: The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). ~ h l s  may lnd lca te  the need f o r  
add i t iona l  cross sections. 

Warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross sect ion.  

This may ind ica te  the need f o r  add i t iona l  cross sect ions.  
Warning: During the  standard step i t e r a t i o n s ,  when the  assumed wafer surface was se t  equal t o  c r i t i c a l  

deoth, the calculated water surface came back below c r i t i c a l  depth. Th is  indicates t h a t  there . . 
i s  

not  a v a l i d  s u b c r i t i c a l  answer. The program defaul ted t o  c r i t i c a l  depth. 

CROSS SECTION 

RTVER: 3SlWS15A (640) 
REACH: REACH 1 RS: 7.487 

INPUT 
Descr ipt ion:  
s ta t i on  Elevat ion Data 

s t a   lev s t a  
C * * * * * h * * * b * . * * * t * * * ~ * ~ ~ * 9  

Manning's n values num= 3 
s t a  n v a l  s t a  n v a l  s t a  n Val 

* * , ~ * * * * * * * * * * * * * * * * * * t V * * * V V h * * , i * , , * * * * * * ~ * ~ ~ * * ~ ~ < * *  
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Watermanwash.rep 
sank Sta: L e f t  Right Lengths: L e f t  channel R i  h t  coeff Contr. Expan. 

9950.9510125.87 950 987 $50 .1 .3 

.................................................................................................... 
* E.G.  lev (ft) 2 1556.22 * Element * L e f t  08 * channel * Right 0s * 
* ve l  Head (ft) 1.42 * W t .  n-Val. * 0.038 " * 
* W.S.  lev (ft * 1554.79 *  each Len. (ft) * 950.00 * 987.00 * 950.00 * 
* C r i t  W.S. (ftj ' 1554.79 * Flow Area (sq ft) ; * 284.21 * t 

* E.G. slope (ft/ft) "0.015394 * Area yq ft) I( 284.21 * * " Q Total  (cfs) * 2720.00 * Flow c s) i( * 2720.00 * * 
* TO width ft) * 101.99 " Top Width (ft) ii * 101.99 * 
* ve? Total  f f t /s )  

* 
* 9.57 * Av Vel. ( f t /s * * 9.57 *t fz 

* Max ch l  0pth (ft) V, 5.39 * ~ y % . o e p t h ( f t  * 2.79 2 t 

* conv. Total  (cfs) * 21922.7 * conv. (cfs) <( * 21922.7 ,, 
* Length wtd. (ft) * 987.00 * wetted per. (ft * 102.58 * ii 
* Min ch E l  (ft) * 1549.40 * shear ( lb/sq ft * 2.66 * (i 

* Alpha " 1.00 * stream Power (1 * 25.48 " e 
" Frc tn  Loss (ft * 14.62 * Cum volume (acre-ft) 229.85 * 431.68 " 179.28 yr 

* C & E Loss (ftj * 0.03 * Cum SA (acres) * 212.64 * 222.73 * 195.28 * 
...................................................................................................... 

warning: The energy equation could not be balanced w i t h i n  the spec i f ied number o f  i t e r a t i o n s .  The 
program used c r i t i c a l  depth f o r  the water surface and continued on w i t h  the ca lcu la t ions.  

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

This may ind ica te  the need for  add i t iona l  cross sections. 
warning: During the standard step i t e r a t i o n s ,  when the assumed water surface was.set equal t o  c r i t i c a l  
- - depth, the calculated water surface came back below c r i t i c a l  depth.  his ind icates t h a t  there 
I> 

not a v a l i d  subc r i t i ca l  answer. The program defaul ted t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: 3SlWS15A (G40) 
REACH: REACH 1 RS: 7.299 

INPUT 
Descr ipt ion:  
s t a t i o n  Elevat ion Data num= 12 

s t a    lev s t a  Elev s t a  Elev s t a  Elev s ta  Elev 
****t*t***f****t*Y**********i i**9~**~~**II*, ,*****, , , ,~,,***9<**~<,,*, ,**,<**?<***,,***, ,*,<*,,**, ,  

9907.9 1533.92 9922.88 1534.19 9953.82 1529.84 9973.6 1526.41 9980.55 1526.49 
10000 1526.210045.11 1539.8610071.37 1541.3610099.98 1542.3310109.16 1542.55 

10129.48 1542.8210139.81 1542.97 

Manning's n values num= 3 
Sta n Val Sta n Val s t a  n Val 

i * * f * t * * * * * " r * 9 ~ * * * * * i t * * I I i i * h ~ < * * * , ~ * * i ~ * ~ ~ * * * * * * * * * * * ~ ,  

9907.9 ,045 9922.88 .03810045.11 ,045 

sank Sta: Le f t  Right Lengths: Left  channel R i  h t  coeff Contr. Expan. 
9922.8810045.11 850 877 850 .1 .3 

CROSS SECTION OUTPUT Pro f i l e  #PF 1 
******* t * * * *******?t*" : ******* i~** I I *V~~** ,< i~* i<**~t*~ ' * * * *** , , * *~ , ,<*~~***** , , * * ,<********** ,<* ,<** , , * *" , * * * *~<Y,**  

* E.G. Elev ft) * 1533.25 * Element 
* ve l  Head (it) 

* L e f t  06 * channel * Right 0s ; 
* 1.72 " w t . n - V a l .  * * 0.038 * * w.s. Elev ft * 1531.53 'c  each   en. (ft) 

* c r i t  w.s. Eft] 
* 850.00 * 877.00 * 850.00 * * 1531.53 *   low Area (sq ft) * 260.40 * * " E.G. slope (ft/ft) "0.014261 * Area s ft) * 260.40 * * " Q Total  (cfs) " 2740.00 * Flow tc$s) ~r * 2740.00 * ii 

', TO width ft) " 75.78 * Top Width ft) ?* " 75.78 * 
* ve? Total  Eft/s) 

* 

; 1;::: Avs. Eft/s, * * 10.52 * * 
* Max ch l  Dpth (ft) * HY r oepth (ft) * 3.44 * * ' conv. Total  (cfs) : 22944.5 * conv. (cfs) * * 22944.5 * ,, " Length Wtd. (ft) 877.00 * wetted per. (ft ' 76.98 * * 
* Min ch ~l (ft) * 1526.20 * shear ( lb/sq ft * 3.01 * I 

* Alpha * 1.00 * Stream Power (1 * 31.69 * f 

* FrCtn LOSS (ft) * 11.87 * cum Volume (acre-f t )  229.85 * 425.51 * 179.28 
* C & E LOSS (ft) * 0.33 * Cum SA (acres) * 212.64 * 220.71 * 195.28 
.............................................................................................................. 

Warning: The energy equation could not be balanced w i t h i n  the spec i f ied number o f  i t e r a t i o n s .  The 
program used c r i t i c a l  depth for  the water surface and continued,on w i t h  the ca lcu la t ions.  

Warning: The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m).  his may ind ica te  the need f o r  
add i t iona l  cross sections. 

Warning: The energy loss  was greater than 1.0 ft (0.3 m). between the current and previous cross sect ion.  
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This  may ind ica te  the need f o r  add i t iona l  cross sections. 
Warning: During the  standard step i t e r a t i o n s ,  when the assumed wafer surface was,set equal t o  c r i t i c a l  
, 

depth, the ca lcu la ted water surface came back below c r i t ~ c a l  depth. Thls ind lcates t h a t  the re  
1s 

not a v a l i d  s u b c r i t i c a l  answer. The program defaul ted t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: 3SlWS15A (640) 
REACH: REACH 1 RS: 7.076 

Manning's n values num= 3 
s t a  n Val s t a  n v a l  s t a  n Val ......................................... 

9518.54 ,045 9742.67 .03810038.75 ,045 - ~ 

sank s ta :  Lef t  Right Lengths: Lef t  channel Ri h t  coe f f  con t r .  Expan. 
9742.6710038.75 1125 1187 l?25 .1 .3 

$$:::*~:$:::y*$y::$:**:::~j,:*$::*:**********,<*******,<**,,*********,,*,<*******,?****************** 
* E.G. Elev (ft) * 1506.44 * Element * 0.038 * Left  0s : channel : Right 06 : 

* 0.62 * w t .  n-Val. * ve l  Head (ft) 
W.S. Elev (ft) * 1505.83 * Reach  en. (ft) ir * 436.90 * 1125.00 * 1187.00 : 1125.00 : 

* 1505.64 *  low Area (sq ft) * c r i t  W.S. (ft) * * 436.90 : * ~ . ~ . s l o p e ( f t / f t )  '0.012871 * A r e a ( s  ft) 
* 

t * 2750.00 * * Q Tota l  (cfS) * 2750.00 * Flow (C?S) * * 257.84 * 
TO Width (ft) * 257.84 TOP width (ft) ?d * 6.29 * 

* 
* ve? 

* 
Total  (ft/s) * 6.29 v e l  . (ft/s) * 4.55 : i 3 r .  oepth (ft) d * 1.69 ; * 

* Max chl Dpth (ft) * 24240.0 * Conv. (cfs) * 24240.0 * 
* conv. Tota l  (cfs) A * 258.50 * 
* ~ e n g t h  wtd. (ft) * 1185.55 * wetted Per. (ft) .* * 1.36 * 

* 
* 

* Min ch ~1 (ft) * 1501.28 * shear ( lb/sq f tb * 8.55 : * 
* ~ l p h a  * 1.00 * stream power (1 /ft s) : 
* ~ r c t n  LOSS (ft) * 16.14 * cum volume (acre-ft) 229.85 * 418.49 179.28 * 
* c & E LOSS (ft) * 0.02 * cum SA (acres) * 212.64 * 217.35 * 195.28 * ***********f******Y*******Y**tt************************************~*********~***************** 

warning:   he energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross sect ion.  

This may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 3slWS15A (G40) 
REACH: REACH 1 RS: 6.909 
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Watermanwash.rep 
Manning's n Values num= 3 

Sta n v a l  s t a  n v a l  s t a  n va l  
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * I r *g , * * * * * *  

9686.95 ,045 9875.8 .03810096.79 .045 

Bank s ta :  L e f t  Right Lengths: L e f t  channel R i  h t  coe f f  contr .  Expan. 
9875.810096.79 1000 1059 1800 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
*****t******h*t*********************I~*******"<***********~~**,,*******~~******,,,<*****************,~** 

* E.G.  lev (ft) * 1490.28 * Element * Left  OB * channel : Right OB : " v e l  Head (ft) * 0.86 * W t .  n-Val. * 0.045 * 0.038 
* W.S. Elev ft * 1489.42 *  each Len. (ft) * 1000.00 * 1059.00 * 1000.00 * 
* c r i t  w.s. Eft3 * 1489.42 *  low Area (sq ft) * 42.45 * 347.56 * I( " E.G. Slope (ft/ft) "0.014423 * Area (s ft) * 42.45 * 347.56 * * 
* Q Total  (cfs) * 2770.00 * Flow (c?s) * 129.47 : 2640.53 1' h 

* To Width (ft) * 231.60 * TOP width ft) * 62.90 168.70 * 
* vey Total  (ft/s) * 7.10 * A v  ve l .  t f t / s  * 3.05 * 7.60 * *I 

* 
' Max ch l  ~ p t h  (ft * 3.78 * H Y i k .  Depth (ftj * 0.67 * 2.06 t 
* conv. ~ o t a l  (cfs 3 * 23065.1 * Conv. (cfs) * 1078.0 * 21987.1 t 
* Length Wtd. (ft) * 1046.26 * wetted per. (ft) * 62.92 * 168.91 * * 
* Min ch ~l (ft) * 1485.64 * shear ( lb/sq ft) * 0.61 * 1.85 : * 
I< Alpha " 1.10 * stream power ( l b / f t  s) ;: 1.85 14.08 1) 

* Frctn Loss ft * 15.36 * cum volume (acre-ft) 229.30 * 407.80 * 179.28 * 
* c & E LOSS tft] * 0.04 * Cum SA (acres) * 211.83 * 211.54 * 195.28 * 
* * * * * * * *Y* * * t * * * * * * * * * * * * * * * * * * l i * * * * * * * * * * * * * * * *~~* * * * * * * ,< * *~<* * * *~#* * * * * * * * * * * * * * * * "~ *~ , * * * * * * ,< * * , , "  

Warning: The energy equation could not be balanced w i t h i n  the specif ied number o f  i t e ra t i ons .  The 
program used c r i t i c a l  depth f o r  the water surface and continued on w i th  the ca lcu la t ions.  

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

This may ind ica te  the need for add i t iona l  cross sections. 
Warning: During the standard step i t e r a t i o n s ,  when the assumed water surface was,set equal t o  c r i t i c a l  

depth, the calculated water surface came back below c r i t i c a l  depth.  his indicates t h a t  there 
i < .- 

not  a v a l i d  s u b c r i t i c a l  answer. The program defaul ted t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: 3SlWS15A (G40) 
REACH: REACH 1 RS: 6.708 

INPUT 
oescr i  p t ion:  
s t a t i o n  Elevat ion Data num= 31 

s t a  Elev s t a  Elev s t a  Elev s t a    lev s t a  Elev 
f * t * * * * * * * * * * * t * * * * * * , I t * * * * W * * * , , , ~ * * * * * ~ ~ * * * * * * * * * * * * * , , * * , < , ? * * * * * * ~ ~ * * * * * * * * * , < ~ , , ~ * * *  

Manning's n Values num= 3 
s t a  n Val s ta  n va l  s t a  n Val 

* * t * *h* * * * t *V* * * * * * * f l * * * * *V* * * * * * * * * * * * * * * * * * , , * *  

9705.76 ,045 9946.88 .03810072.65 ,045 

Bank sta:  Lef t  Right Lengths: Left  channel R i  h t  Coeff contr .  Expan. 
9946.8810072.65 1050 1123 1850 .I .3 

* * ve l  E.G. Head ( fft) t) 
* W.S. Elev ft 
* c r i t  w.s. [ f t l  
* E.G. Slope (ft/ft) 
* Q Total  (cfs) 
* TO Width ft) 
* vey Total  t f t /s )  
* Max ch l  opth (ft) 
* conv. Total  cfs) 
* Length wtd. tft) 
* Min ch ~l (ft) 
" A1 pha 

P r o f i l e  #PF 1 
.................................................................... 

W t .  n-Val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow tc?s) 
Top Width ft) 
Av ve l .  [ f t / s  
H Y i k .  Depth (ft3 
conv. (cfs) 
wetted per. (ft 
shear ( lb/sq ft 
stream Power ( l b / f t  

L e f t  06 

1050.00 

channel 
0.038 

1123.00 
213.23 
213.23 
1711.34 
97.55 
8.03 
2.19 

14003.1 
97.97 
2.03 
16.29 
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watermanwash.rep 
* Frc tn  LOSS (ft) 14.34 * Cum volume (acre-f t )  * 228.81 * 400.99 * 176.61 * , * c & E LOSS (ft) * 0.07 * cum SA (acres) * 211.11 * 208.31 * 193.08 * ..................................................................................... 

warning: The energy equafion could not  be balanced w i t h i n  the spec i f ied number of i t e r a t i o n s . ,  The 
program used c r i t i c a l  depth f o r  the water surface and continued on w i t h  the c? lcu la t ions.  

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross sect ion.  

This may ind ica te  the need f o r  add i t iona l  cross sections. 
warning: During the standard step i t e r a t i o n s ,  when the assumed wafer surface was,sef equal t o  c r i t i c a l  

depth, the ca lcu la ted water surface came back below c r i t i c a l  depth.  his ind icates t h a t  there 
i s  

not  a v a l i d  s u b c r i t i c a l  answer. The program defaulted t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: 3SlWS15A (G40) 
REACH: REACH 1 RS: 6.495 

INPUT 
~ e s c r i p t i o n :  
s t a t i o n  E levat ion ~ a t a  num= 56 

s t a   lev s t a  Elev s t a  Elev s t a  Elev s t a  Elev .................................................................................. 

1 Manning's n Values num= 3 
s t a  n Val Sta n Val s t a  n va l  

t * * * t * * * * * * V * * i * C f * * * * * * * * * V * * * * * * * ~ * * * * * ~ * * * * * *  

9535.74 ,045 9943.34 .03810065.03 ,045 

sank sta: Lef t  ~ i g h t  ~ e n g t h s :    eft channel ~i h t  coe f f  Contr. Expan 
9943.341006s.03 1250 1305 Q50 .I .3 

warning: The energy equafion could not  be balanced w i t h i n  the specif ied number o f  i t e r a t i o n s .  The 
program used c r i t i c a l  depth for the water surface and continued on w i t h  the ca lcu la t ions.  

Warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross section. 

1 This may ind ica te  the need f o r  add i t i ona l  cross sect ions.  
warning: During the standard step i t e r a t i o n s ,  when the assumed waFer surface was,sef equal t o  c r i t i c a l  

depth, the ca lcu la ted water surface came back below c r i t l c a l  depth. This ind icates t h a t  there I ic 

I 5 2  

not  a v a l i d  s u b c r i t i c a l  answer. The program defau l ted t o  c r i t i c a l  depth. 

CROSS SECTION 

i 1 RIVER: 3SlWSlSA (G40) 
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Watermanwash.rep 
REACH: REACH 1 RS: 6.248 

INPUT 
Descr ipt ion:  
s t a t i o n  E levat ion  Data num= 46 

s t a  Elev s t a  EleV s t a  Elev s t a  Elev s t a  Elev 
***t************V****t**** ,~****************************************** , ,***  

9651.4 1439.95 9658.39 1439.88 9686.28 1439.57 9718.78 1439.21 9721.74 1439.18 
9724.28 1439.15 9757.2 1438.82 9790.17 1438.31 9792.66 1438.28 9795.56 1438.24 
9828.12 1437.84 9856.06 1437.39 9863.57 1437.34 9872.33 1437.23 9899.03 1437.06 
9921.95 1436.75 9952.41 1435.88 10000 1434.0510020.86 1434.9510046.99 1435.4 
10061.95 1435.81 10087.4 1437.1110121.29 1437.68 10128 1437.7210152.15 1437.89 
10168.61 1438.0510173.18 1438.0810209.21 1437.9510225.08 1437.8410249.82 1437.85 
10276.98 1437.8110290.42 1437.9310328.88 1437.9510331.03 1437.9710338.75 1438 
10371.63 1438.1710380.78 1438.2210412.24 1438.4510432.67 1438.5810452.84 1438.77 
10484.57 1439.0410493.44 1439.1310525.34 1439.4610534.05 1439.5610536.47 1439.58 
10563.55 1439.78 

Manning's n values num= 3 
s t a  n v a l  s t a  n v a l  s t a  n Val 

*************u*t**********ll**h*******,,*********~* 

9651.4 .045 9899.03 .03810121.29 .045 

Bank s ta :  L e f t  Right  Lengths: L e f t  channel R i  h t  coef f  Contr. Expan. 
9899.0310121.29 1225 1294 1'32.5 .I .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
IY * * * * * * f * * t * * * * * t * * * * * * * * * t * *~ , * * * * * * * * * *~ t * *~ ' * * * *9<*~~* * * * * * * * * * * * * * * *? t * * * * *~ , * * * * *~<* * * * * * * , , * * * * * * * * *  

* E.G. E l e ~  (ft) 
* v e l  Head (ft) 

* E.G. Slope (ft/ft) 
* Q Tota l  (cfs) 
* TO w id th  (ft) 

ve? Tota l  ( f t / s )  
Max c h l  ~ p t h  (ft 

y( conv. Tota l  cfsj 
* Length wtd. zft) 
* Mln ch ~l (ft) 

Alpha 
* Frc tn  LOSS (ft) 
" C & E LOSS (ft) 
t******,<*h**h********~ 

* Element 
* w t .  n-val . 
* Reach Len. (ft) 
*   low Area (sq ft) 
* Area s ft) 
* Flow [C?s) 
* Too Width ift) 
* A$., v e l .  ( f t i s )  
* Hy r Depth (ft) 
* Conv. (cfs) 
* wetted Per. (ft) 
* Shear ( lb/sq ft 
* stream power (1 b /ft 
* Cum volume (acre-ft) 
* Cum SA (acres) ....................... 

* L e f t  06 * 
* 0.045 * " 1225.00 " 
* 20.31 " 
* 20.31 ; 
* 42.29 
* 58.47 " " 2.08 * " 0.35 * " 331.4 * 
* 58.48 * 
* 0.35' 

s ) "  0.74 * " 228.52 * " 210.27 " ******,,**,?*****, 

channel 
0.038 

1294.00 
383.16 
383.16 
2767.71 
219.86 
7.22 
1.74 

21690.7 
219.97 
1.77 
12.79 
386.07 
200.69 

i******** 

; Right  0s * 
* 1225.00 * * 
U * 

* 
* 

* * 
* 

* 
* 
* 

h * 

Warning: The energy equafion could not  be balanced w i t h i n  the  spec i f ied  number o f  i t e r a t i o n s .  The 
program used c r i t ~ c a l  depth f o r  the  water surface and continued on w l t h  t he  ca l cu la t i ons .  

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cur rent  and previous cross sect ion.  

Th is  may i n d i c a t e  t he  need f o r  add i t i ona l  cross sect ions.  
Warning: Dur ing the  standard s tep i t e r a t i o n s ,  when the  assumed water surface was se t  equal t o  c r i t i c a l  

depth, t he  ca lcu la ted water surface came back below c r i t i c a l  depth. This i nd i ca tes  t h a t  there  
i s  

n o t  a v a l i d  s u b c r i t i c a l  answer. The program defau l ted  t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: 3SlWS15A (G40) 
REACH: REACH 1 US: 6.003 

INPUT 
Descr ip t ion :  
s t a t i o n  E levat ion  Data 

s t a  Elev s t a  ......................... 
9530.14 1420 9553.18 
9632.24 1419.46 9637.78 
9710.24 1419.09 9739.88 
9809.87 1418.71 9818.93 
9891.39 1418.42 9926.57 
10057.43 1416.57 10067.9 

10183 1418.9410190.36 
10290.85 1419.9710320.17 

num= 39 
Elev s t a  

I*tl****t*****t* 

1419.88 9565.32 
1419.44 9646.53 
1418.95 9746.47 
1418.68 9833.23 
1418.28 9927.62 
1416.610109.57 
141910228.72 

1420.24 10341.1 

Elev s t a  ****************. 
1419.82 9573.03 
1419.39 9674.01 
1418.93 9750.66 
1418.63 9855.16 
1418.28 9928.29 
1417.7510137.27 
1419.3610240.61 
1420.4410353.53 

Elev s t a  
I***************, 

1419.77 9601.55 
1419.26 9691.45 
1418.91 9782.7 
1418.56 9869.08 
1418.28 10000 
1418.5710140.12 
1419.4710274.45 
1420.53 

Manning's n values num= 3 
s t a  n v a l  s t a  n Val s t a  n v a l  

**t*******ht*hf**t(~~~+ct**rii**II***9c**+*i***$,9~****** 

9530.14 .045 9926.57 ,03810137.27 ,045 
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Bank Sta: Lef t  ~ i g h t  Lengths: Le f t  channel R i  h t  coe f f  Contr. Expan. 
9926.5710137.27 1000 1073 1800 .I . 3  

$g:::*::$;$::*$;::y:,'*:::2!:*:::*;************************************************************ 
* E.G. Elev (ft) * Lef t  OB : channel : R i  h t  OB : 

0.038 8.045 

* ~ l p h a  

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1 .4 .  This may ind ica te  the need f o r  add i t iona l  cross secfions. 

warning: The energy l o s s  was greater than 1 .0  ft (0.3 m). between the  cur rent  and prevlous cross sect ion.  

Th is  may i n d i c a t e  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 3SlWS15A (G40) 
REACH: REACH 1 RS: 5.800 

Manning's n Values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

* * * * * * * * * * h * * * * * * * * * i ( * * * * * i ( * * V * * * * ~ * * *  

9342.08 ,0459861.79 .03810144.4 ,045 

Bank Sta: Lef t  Right Lengths: Left  channel R i  h t  Coeff Contr. Expan. 
9861.79 10144.4 1150 1228 l?50 .1 .3 

$g2::*z:::$y:*:y;:y;**:::g;:*:::*;*********,<*****************,?***************************3~**** 
* E.G. Elev (ft) * 1404.11 * ~ l e m e n t  * Lef t  OB : channel : Right OB : 
* v e l  Head (ft) * 0.42 * w t .  n-val. ' 0.045 0.038 
* w.s. Elev (ft * 1403.69 * Reach Len. (ft) * 1150.00 * 1228.00 * 1150.00 : 
* c r i t  W.S. (ft * 1403.66 *  low Area (sq ft) * 286.33 * 280.98 " 

* 286.33 * 280.98 " * E.G. Slope (ft/ft) '0.021446 * Area (5 ft) 7 
* 

* 1226.93 * 1623.07 * * 
* Q Total  ( c ~ s )  * 2850.00 * Flow (C S) * 343.25 * 277.31 * * 
9, TO wid th  (ft) * 620.56 * TOP width (ft) * 4.29 : 5.78 " * ve? Tota l  ( f t /s)  * 5.02 * A V ~ .  ,vel . (ft/s) * 0.83 1.01 ; 
* Max chi ~ p t h  (ft) * 1.82 * Hy P ~ e p t h  (ft) 

Y 

* 8378.1 * 11083.2 * conv. To ta l  cfs) * 19461.3 * conv. (cfs) 
* 

* 343.26 * 277.33 : * ~ e n g t h  wtd. Eft) * 1211.24 * wetted Per. (ft) 
* 

* 1.12 * 1.36 * * Mln ch ~l (ft) * 1401.87 * Shear ( lb/sq ft) 
r 1.07 * stream power ( l b / f t  s) : 4.79 * 7.84 * * 

* ~l pha 
* Frc tn  LOSS (ft) * 16.02 * cum volume (acre-ft) 222.65 * 365.66 163.76 * 
* c & E LOSS (ft) * 0.03 * cum SA (acres) * 199.93 * 188.28 * 178.54 
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warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 
0.7 o r  greater  than 1.4.   his may i n d i c a t e  the  need f o r  add i t i ona l  cross secfions. 

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and previous cross sect ion.  

This may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sect ions 

CROSS SECTION 

RIVER: 3 S l W S 1 5 A  (G40) 
REACH: REACH 1 RS: 5.567 

. . 
Descr ipt ion:  
s t a t i o n   levat ti on Data num= 89 

s t a  Elev Sta Elev Sta Elev s t a  Elev s t a  Elev 
.................................................................................... 

Manning's n values num= 3 
Sta n v a l  Sta n v a l  s t a  n v a l  

***lh****t*t****h*****,,**+~******,,**,i*i********,,** 

9272.3 .045 9795.99 .03810338.97 ,045 

sank s ta :  L e f t  Right  ~ e n g t h s :  Le f t  channel R i  h t  coef f  Contr .  Expan 
9795.9910338.97 1200 1243 1400 .1 .3 

:!!??*?::~~!2*!!L:Y:**!L2~:<~:*!!E,e~*****"<**+,***,<**,<,,*******"<******,,*,<**********#<9t**?<*******,,,,** 

* E.G. Elev ft) Z * 1388.07 * Element  eft 06 : Channel * R ight  0s : 
* v e l  Head ( t) * 0.33 * w t .  n-val. u 0.038 * 
* W . g  E lev (ft * 1387.74 "  each   en. (ft) " 1200.00 * 1243.00 ' 1200.00 * 
* c r i t  w.s. (ft] * 1387.37 *  low ~ r e a  (sq ft) ; * 622.46 * 
* ~ . ~ . ~ l o p e ( f t / f t )  +0.008974 * ~ r e a ( s  ft) " 622.46 ' * 
" Q Tota l  (cfs) * 2860.00 Flow (c$s) * * 2860.00 * * " TO width ft) * 450.48 Top wid th  (ft) t * 450.48 : 
* veY Tota l  l f t / s )  

* 
* 4.59 v e l  . ( f t /s )  * * 4.59 * " Max ch l  Dpth (ft) * 3.17 : $;IF. ~ e p t h  (ft) 1.38 * * 

* conv. ~ o t a l  cfs) * 30191.4 * conv. (cfs) * 30191.4 * 
* Length Wtd. lft) * 

* 1242.68 * wetted per. (ft " 450.59 * e 
* MI n ch ~l (ft) * 1384.57 * shear ( lb/sq ft * 0.77 * ii 
" Alpha * 1.00 * Stream Power (1 * 3.56 * e 
* F rc tn  LOSS (ft) * 13.30 * cum Volume (acre- f t )  218.87 * 352.92 * 163.76 * 
* c & E Loss (ft) * 0.00 * Cum SA (acres) * 195.40 * 178.02 * 178.54 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and previous cross sect ion.  

This may i n d i c a t e  the  need f o r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER:  3SlWS15A (G40) 
REACH: REACH 1 RS: 5.332 

INPUT 
Descr ip t ion :  
s t a t i o n  E levat ion  oata num= 97 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
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Manning's n values num= 3 
s t a  n Val s t a  n v a l  s t a  n v a l  

***f***t*t*tU**************t*U********* 

9249 .045 9608.6 ,03810176.69 .045 

Bank s ta :  Lef t  Right Lengths: L e f t  channel R i  h t  coe f f  Contr. Expan. 
9608.610176.69 1300 1357 QOO .1 .3 

$:2::*::::$2;,2y::y:**:::gk*t!:*:***********,,************************************************ 
* E.G. Elev (ft) * 1374.77 * ~ l e m e n t  * Lef t  0s : channel * R i  h t  OB : 
* vel  Head (ft) * 0.33 * w t . n - V a l .  * 0.045 0.038 ' 8.045 
* W.S. Elev (ft) * 1374.43 * Reach Len. (ft) * 1300.00 * 1357.00 * 1300.00 * 
* c r i t  W.S. (ft) * 1374.30 *  low ~ r e a  (sq ft) * 25.65 * 608.48 * 3.54 
* E.G.  slope (ft/ft) "0.012976 * Area (5 ft) * 25.65 * 608.48 * 3.54 
* Q Total  ( c ~ s )  * 2880.00 * Flow (C?S) + 39.90 "2837.29 * 2.81 2 
* TO width (ft) * 701.28 * TOP wid th  (ft) * 96.49 : 568.09 * 36.70 

* veY Total  (ft /s) * 4.52 * A V ~ .  v e l .  (ft/s) * 1.56 4.66 " 0.79 : 
* 2.10 * Hydr. Depth (ft) + 0.27 * 1.07 2 0.10 

* * Max conv. Chl Total  Dpth (cfs) (ft) * 25282.5 * tonv. (cfs) * 350.3 *24907.6 24.6 * 0 * L$ngth Wtd. (ft) * 1348.80 * wetted Per. (ft) * 96.49 * 568.11 * 36.70 " 
* ~ l n  Ch El (ft) * 1372.33 * Shear ( lb/sq ft) * 0.22 $: 0.87 * 0.08 * 
* ~l pha * 1.05 " stream power ( l b / f t  s) : 0.33 : 4.05 : 0.06 : " ~ r c t n  LOSS (ft) * 16.41 * Cum Volume (acre-ft) 218.51 335.36 163.71 

* 0.01 * cum sA (acres) * 194.07 f 163.49 * 178.04 * :*:*$*:*;:::*:::l,,******************* *,,**.? ...................................................... 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the current and previous cross sect ion.  

This may i n d i c a t e  the need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 3SlWS15A (640) 
REACH: REACH 1 RS: 5.075 
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Manning's n values num= 3 
Sta n Val s t a  n v a l  s t a  n Val 

* *U* * * * * * * * * * * * * * * * * * * "C** * * * * * * * * *~<* * * * * *~~* * * * * ,C  

9148.75 ,045 9890.92 .03810076.28 ,045 

Bank s ta :  L e f t  R ight  Lengths: L e f t  channel R i  h t  coef f  Contr. Expan. 
9890.9210076.28 1300 1338 1?00 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
t * *h* * *U I * * * *h t * * *~~** * * * * * * I I * * r~~* * * * * * * * * * * * ic * * * * *"~* * * * * * * * * * * * * * * * * * * * * * * * * * *" , * * * * * * , , * * * , , * * * * * *  

1358.35 * ~ l e m e n t  *  eft OB * channel ; R i  h t  OB * 
* * v e l  E.G. Head ( fft) t) 0.47 * w t .  n -va l .  * 0.045 * 0.038 8.045 * 
* W.S. Elev (ft * 1357.88 *  each   en. (ft) : 1300.00 : 1338.00 : 1300.00 * 
* c r i r  w.s. (ftl * 1357.88 *  low Area (sq ft) 291.64 338.27 2.73 * 
* E . G . S l o p e ( f t / f t )  '*0.011431 ' A r e a  s ft) * 291.64 ' 338.27 " 2.73 * 
" Q Tota l  (cfs) * 2900.00 * Flow ~ c ? s )  * 786.76 "2111.24 ' 2.00 ' 
* TO width (ft) * 650.70 * TOP width ft) 
* ve7 

* 436.56 * 185.36 : 28.78 * 
Tota l  (f t /s) ir 4.58 * AV!. , ve l .  t f t / s  * 2.70 * 6.24 0.73 * ' Max Chl ~ p t h  (ft * 2.98 * ~y r oepth (ftj * 0.67 ' 1.82 * 0.09 * 

* conv. Tota l  c f s l  * 27124.5 * conv. (cfs) * 7358.8 * 19747.0 * 18.7 * * Length wtd. gft) * 1330.13 * wetted per. (ft) * 436.61 * 185.44 * 28.78 * * Min Ch E l  (ft) * 1354.90 * shear ( lb/sq ft b " 0.48 " 1.30 * 0.07 " 
* ~ l p h a  " 1.44 * Stream Power (1 /ft s) * 1.29 fr 8.12 * 0.05 * 
* ~ r c t n  Loss ft) * 14.80 * cum volume (acre- f t )  * 213.78 * 320.61 * 163.62 ft 

* C & E LOSS tft) * 0.04 * Cum SA (acres) * 186.11 * 151.75 177.06 * 
*t****t******h**t****r~~***?t**ii*i****fI**U***~~***************",****************,,,t*~~***~~*~~*********** 

warning: The energy equation could not  be balanced w i t h i n  the  s p e c i f i e d  number of i t e r a t i o n s .  The 
program selected the  water surface t h a t  had the  l e a s t  amount of e r r o r  between computed and 
assumed values. 

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and previous cross sect ion.  

Th is  may i n d i c a t e  t he  need f o r  add i t i ona l  cross sect ions.  
warning: Dur ing the  standard step i t e r a t i o n s ,  when the  assumed water surface was,set equal t o  c r i t i c a l  

depth, t h e  ca l cu la ted  water surface came back below c r i t i c a l  depth.  his ind i ca tes  t h a t  there  
i r  .- 

not  a v a l i d  s u b c r i t i c a l  answer. The program defaul ted t o  c r i t i c a l  depth 

CROSS SECTION 

RIVER: 3SlWS15A (G40) 
REACH: REACH 1 RS: 4.821 

INPUT 
Descr ipt ion:  
S t a t i o n  E levat ion  oata num= 80 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
***,<********,~**************9~~*~~**h**~<,II********,?*,,******************,<****?,**9<*** 

Manning's n values num= 3 
s t a  n v a l  s t a  n Val s t a  n v a l  

**t*********,r**********,,,,***********,,*********** 

9326.05 .045 9752.25 .03810125.31 .045 

sank s t a :  Le f t  R ight  Lengths: L e f t  channel R i  h t  c o e f f  Contr. Expan. 
9752.2510125.31 1200 1235 1300 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
***t***~~t**********,~*",~,**II*******,,*,,**",****************,,***~**9~*,,*,,**,,**~***********,,******~<*** 

* E.G. Elev (ft) * 1343.45 * Element * Le f t  0s * channel * Right  os * 
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watermanWash.rep* 
f v e l  Head (ft) 

2.05 * 

Warning: The energy l o s s  was greater than 1 .0  ft (0.3 m). between the cur rent  and previous cross sect ion.  

This may ind ica te  the  need f o r  add i t iona l  cross sections 

CROSS SECTION 

RIVER: 3SlWS15A (G40) 
REACH: REACH 1 RS: 4.587 

INPUT 
Descr ipt ion:  
s t a t i o n  Elevat ion Data num= 55 

s t a  Elev s t a  Elev Sta Elev s t a  Elev s t a  Elev 
* * * * * v l * l * * * " * * * * , , * * * * * * * * * * * * * * * * * * * * * * ~ * * * * * * * ~ * * * ~ * * ~ * * * * ~ * * * * 9 ~ * * * * * * * * * * * * * *  

9536.11 1334.1 9556.74 1333.95 9577.22 1333.79 9595.26 1333.66 9631 1333.39 
9633.78 1333.37 9640.78 1333.32 9672.29 1333.1 9684.79 1333.01 9710.81 1332.85 
9738.57 1332.68 9749.33 1332.62 9776.46 1332.45 9787.84 1332.39 9792.36 1332.36 
9826.36 1332.13 9846.14 1332 9864.88 1331.88 9899.92 1331.64 9903.4 1331.61 
9912.15 1331.56 9941.91 1331.37 9953.71 1331.3 10000 1327.8810024.63 1329.04 

10057.01 1331.14 10077.8 1331.210107.05 1331.310129.95 1331.41 10157.1 1331.54 10185.63 1331.2510196.18 1331.3510210.67 1331.5810213.43 1331.66 10226.3 1331.9 
10231.34 1331.91 10235.3 1331.910238.49 1331.8910257.78 1331.8610259.51 1331.85 

10286.4 1332.2510307.22 1332.3710338.55 1332.5310357.26 1332.64 10390.7 1332.81 
10407.3 1332.9110442.85 1333.0810457.34 1333.16 10495 1333.3410507.38 1333.4 

10547.15 1333.1710517.42 1333.61 10599.3 1333.7610607.46 1331.7910638.69 1333.88 

Manning's n values num= 3 
s t a  n v a l  s t a  n Val s t a  n Val 

* * * * , ~ Y t , ~ * * , , * * * h * * * * * * * * * V V * * * * * * ~ * * ~ i i * V V * * * ~ ~ * * *  

9536.11 -045 9953.71 .03810307.22 ,045 

sank sta: Lef t  Right Lengths:   eft channel ~ i g h t  Coeff Contr. Expan. 
9953.7110307.22 1175 1230 1175 .1 .3 

F ~ ~ S ~ , ~ : $ ~ ; ~ ~ , ~ ~ ~ E ~ J ; ~ ~ ~ : : ; ~ ? ,  ::.fz.F. ~.....*........,~..L-~*,c*V~h.* hiitllfb********iid.**bV*f(iir********* 
E.G. Elev (ft) 

* Lef t  0s : channel * Ri  h t  OB * 
* ve l  Head (ft) * 0.045 0.038 * 8.045 
* w.5. Elev (ft) * 1175.00 * 1230.00 * 1175.00 * 

* 136.48 583.98 " 6 .51  " 
* 136.48 * 583.98 : 6.51 * 
* 284.41 * 2650.91 4.69 ' 
* 206.24 : 353.51 * 48.40 : 
* 2.08 4.54 * 0.72 
* 0.66 * 1.65 " 0.13 * 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross section. 

This may i n d i c a t e  the need for add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 3SlWS15A (G40) 
REACH: REACH 1 RS: 4.355 
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WatermanWash.rep 

INPUT 
Descr ip t ion :  
s t a t i o n  E levat ion  Data num= 33 

s t a  Elev s t a  Elev s t a  Elev s t a  E lev  s t a  Elev 
......................................................................................... 

9664.14 1323.9 9699.58 1323.74 9708.42 1323.7 9749.59 1323.51 9757.75 1323.47 
9799.59 1323.27 9807.08 1323.23 9849.6 1322.99 9893.29 1322.72 9899.6 1322.68 
9943.98 1322.41 9952.34 1321.91 9954.47 1321.73 9959.97 1321.28 10000 1317.88 
10049.63 1322.1310055.97 1322.1410099.65 1322.210107.34 1322.2310149.66 1322.36 
10158.72 1322.3910199.68 1322.5610210.09 1322.61 10249.7 1322.8210261.47 1322.89 
10299.72 1323.1410312.84 1323.2210349.73 1323.4810364.22 1323.5810399.75 1323.84 
10415.59 1323.9510449.77 1324.1810462.57 1324.26 

Manning's n values num= 3 
s t a  n  Val Sta n  v a l  s t a  n  v a l  

U*********U**tt*********** , ,**"* .************** ,<***  

9664.14 ,045 9943.98 .03810049.63 .045 

sank s ta :  Le f t  R ight  Lengths: Le f t  Channel R i  h t  Coeff  con t r .  Expan. 
9943.9810049.63 1200 1275 1900 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
**tV*~r************t*II****"~I~***hi<***************,<,,******,~****"t**9,******,<**,<**********~,*****,,**** 

' E.G. Elev (ft) : 1323.96 * Element * L e f t  OB ' channel : R i  h t  OB * 
* Vel ~ e a d  (ft) 0.70 * W t .  n-Val. * 0.045 ' 0.038 8.045 * 
* W.S. Elev ft " 1323.26 * Reach Len. (ft) 
* c r i t  w.5. [ftl 

* 1200.00 * 1275.00 " 1200.00 : " 1323.26 *  low Area (sq ft) * 59.18 " 330.59 * 187.25 
* E.G. Slope (ft/ft) "0.007735 " 59.18 * 330.59 * 187.25 * 
* Q To ta l  (cfs)  * 95.80 * 2426.71 * 427.49 * 
* TO w id th  (ft) 

ve7 
* 142.20 105.65 * 268.65 * 

Tota l  ( f t / s )  * 1.62 * 7.34 * 2.28 ?* 
* Max chi ~ p t h  (ft) " 0.42 “ 3.13 ' 0.70 " 
* conv. Tota l  c fs)  * 1089.3 : 27591.9 * 4860.6 * 

Length Wtd. [ft) ' 142.20 106.02 * 268.65 * " Mln Ch E l  (ft) 
" Alpha /ft s) : 0.33 " 11.05 * 0.77 * 
* F rc tn  Loss (ft) " 7.09 " Cum Volume (acre-ft) 201.32 % 279.36 ?' 158.35 * 
* c  & E LOSS (ft) * 0.10 * Cum SA (acres) " 163.26 * 126.40 " 166.20 * 
***hU**t*VU*tt*****~r*iiii*~~**i~*~~*****~~,~*********,~****"~*,,**,<*,~**,,**,,,,*****~~*,<*******~~**,,"~**,~****~,~, 

warning: The energy equation could not  be balanced w i t h i n  t he  spec i f i ed  number o f  i t e r a t i o n s .  The 
program used c r i t i c a l  depth f o r  t he  water surface and continued on w i t h  t he  ca l cu la t i ons .  

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cur rent  and previous cross sect ion.  

This may i n d i c a t e  t he  need f o r  add i t i ona l  cross sect ions.  
warning: During the  standard s tep i t e r a t i o n s ,  when the  assumed water surface was se t  equal t o  c r i t i c a l  

depth, the  ca l cu la ted  water surface came back below c r i t i c a l  depth. This i nd i ca tes  t h a t  t he re  
i + .- 

not  a  v a l i d  s u b c r i t i c a l  answer. The program defaulted t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: 3SlWS15A (G40) 
REACH: REACH 1 RS: 4.113 

INPUT 
Descr ip t ion :  
s t a t i o n   levat ti on Data num= 51 

Manning's n  values num= 3 
s t a  n  Val s t a  n  v a l  s t a  n  Val 

* * + t * * < ~ * t * t , r ~ * U * * * * t t * * * * * * t * i h ~ ~ * 1 1 * * * h * * * < , * ~ ~ r :  

9519.27 ,045 9926.35 .03810066.18 .045 
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CROSS SECTION 

RIVER: 3SlWS15A (640) RS: 3,930 
REACH: REACH 1 

INPUl 

Manning's n Values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

* * * * t * * * * * * * * * * * * " * * t * * * * * * * f * * * * * * * * * C * * * i ~ * * * * *  

8968.84 ,045 9891.58 .03810071.24 ,045 

sank sta:    eft ~ i g h t  Lengths:   eft Channel Ri h t  ~ 0 e f f  Contr. Expan. 
9891.5810071.24 1300 1386 1200 .1 .3 

* 1306.38 ~ l e m e n t  
* Left  0s ; channel ;: Ri h t  00 : * E.G. EleV (ft) 

* v e l  Head (ft) * 0.32 * w t .  n-val. 
* 0.045 0.038 8.045 

* 1306.06 *  each   en. (ft) * 1300.00 * 1386.00 * 1300.00 * * W.S. Elev ft 
* c r i t  w.s. lft3 1306.06 *  low nrea (sq ft) * 160.97 * 262.60 : 413.87 ' 
a E.G. slope (ftlft) *0.013296 * Area (s ft) ? 

* 160.97 * 262.60 413.87 : 
* 2980.00 * Flow (C 5) * 263.38 * 1524.86 * 1191.77 * Q Total  (cfs) * 1380.40 * TOP Width (ft) * 571.46 : 179.66 * 629.28 : * TO width (ft) * 3.56 * A V ~ .  ,vel .  (ft /s) * 1.64 5.81 * 2.88 veY Tota l  (ft/s) * 2.27 * Hy r Depth (ft) 0.28 * 1.46 * 0.66 : 

* * Max conv. chl Total  Dpth (cfs) (ft) * 25843.5 * Conv. (cfs) * 2284.1 f 13224.0 : 10335.4 
* 1343.45 * wetted Per. (ft) * 571.46 * 179.69 629.29 * 

* ~ e n g t h  wtd. (ft) * 1303.79 * Shear ( lb/s4 ft) t 0.23 * 1 . 2 1  * 0.55 " 
fc Min ch El (ft) 
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Watermanwash.rep 
* Alpha * 1.64 * Stream Power ( l b / f t  s) : 0.38 * 7.04 : 1.57 * 
* Frc tn  Loss ft) * 11.08 * Cum Volume (acre-f t )  194.59 * 260.60 143.79 * 
* c & E LOSS Eft) * 0.03 * cum SA (acres) * 145.35 * 119.25 * 142.49 * 
............................................................................................. 

Warning: The energy equation could not be balanced w i t h i n  the spec i f ied number o f  i t e r a t i o n s .  The 
program used c r i t i c a l  depth for  the water surface and continued on w i th  the ca lcu la t ions.  

Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) 1s l e s s  than 
0.7 o r  greater than 1.4. This may ind ica te  the need for add i t iona l  cross secfions. 

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

This may ind ica te  the need f o r  add i t iona l  cross sections. 
Warning: During the standard step i t e r a t i o n s ,  when the assumed water surface was set  equal t o  c r i t i c a l  

depth, the ca lcu la ted water surface came back below c r i t i c a l  depth. This ind icates t h a t  there 
i s  

not a v a l i d  s u b c r i t i c a l  answer. The program defaul ted t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: 3SlWS15A (G40) 
REACH: REACH 1 RS: 3.667 

num= 57 
Elev s t a  

iXC******"<*t**<r* 

1294.88 9613.65 
1294.66 9711.4 
1294.06 9816.01 
1293.41 9930.58 
1291.9 10000 
1292.9810068.24 
1293.1610180.48 
1293.510318.59 
1294.0910444.62 
1294.8510568.93 
1295.6810708.75 
1296.32 

Elev Sta 
*********i******, 

1294.87 9623.73 
1294.57 9714.83 
1293.96 9842.91 
1293.35 9972.78 
1291.8910052.58 
1293.0510074.83 
1293.1910218.45 
1293.6210338.96 
1294.2310468.79 
1294.97 10603.1 
1295.9310719.13 

Manning's n Values num= 3 
s t a  n Val s t a  n va l  s t a  n va l  

t t * " , * * * * * * , < * * f * * i , ~ * , ? * I , , r * , , * ~ , * * * * * * t * * * v ~ * * * , ,  

9563.06 ,045 9917.19 .03810068.24 ,045 

Elev s t a  
**************t , t  

1294.84 9664.24 
1294.56 9755.24 
1293.8 9866.6 
1292.32 9979.69 
1292.9710055.12 
1293.0610118.31 
1293.2810233.31 
1293.7110368.65 
1294.3610497.45 
1295.2110618.99 
1295.9910761.58 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the current and previous cross section. 

This may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 351WS15A (G40) 
REACH: REACH 1 RS: 3.438 

INPUT 
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watermanwash. rep 

Manning's n Values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

***h**Ut*t********~*. . t t**~**~hb*h**t~**~*********  

9392.88 ,045 9937.33 .03810070.53 .045 

sank sta:   eft Right Lengths: L e f t  Channel ~i h t  coe f f  Contr. Expan. 
9937.3310070.53 1200 1271 1200 .1 .3 

. 

 his may i n d i c a t e  the need f o r  add i t i ona l  cross sections. 
warning: ~ u r i n g  the  standard step i t e r a t i o n s ,  when the assumed water surface was,set equal t o  c r i t i c a l  

depth, the calculated water surface came back below c r l t i c a l  depth. Thls indicates t h a t  there 
i s  

not a v a l i d  s u b c r i t i c a l  answer. The program defaulted t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: 3SlWS15A (G40) RS: 3,198 
REACH: REACH 1 

INPUT 
Descr ipt ion:  
s t a t i o n  Elevat ion Data num= 65 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a   lev ................................................................................ 
9454.54 1277.72 9461.26 1277.72 9489.37 1277.68 9515.38 1277.65 9527.64 1277.6 
9557.24 1277.49 9565.91 1277.45 9569.5 1277.44 9604.18 1277.22 9623.62 1277.1 
9642.44 1276.94 9677.74 1276.67 9680.71 1276.64 9687.9 1276.58 9718.98 1276.29 
9731.86 1276.18 9757.25 1275.94 9785.98 1275.68 9795.52 1275.59 9818.55 1275.39 
9833.79 1275.25 9840.1 1275.19 9872.05 1274.94 9894.22 1274.76 9915.03 1273.78 
9918.85 1273.59 9919.1 1273.57 9924.32 1273.26 9931.2 1272.92 9934.11 1272.81 
9937.37 1272.71 9969.96 1271.8 9972.01 1271.72 9975.36 1271.63 9979.1 1271.54 
9983.1 1271.44 9987.1 1271.34 9991.44 1271.21 10000 1270.910055.56 1274.47 

10055.68 1274.4710055.71 1274.4810055.72 1274.4810055.76 1274.4810055.77 1274.48 
10055.8 1274.4810109.12 1274.7910140.77 1274.9910162.47 1275.1210199.08 1275.32 
10215.82 1275.4110225.75 1275.4510269.17 1275.6110310.72 1275.7110322.52 1275.74 
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~ a n n i n g ' s  n Values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

* *9 , * * * * * * * * * * * * * * * * * * * . * * * * * * * * * * * * * * * * * * * * * * * * * *  

9454.54 ,045 9894.22 .03810109.12 .045 

Bank s ta :  Le f t  R igh t  Lengths: L e f t  channel R i  h t  c o e f f  con t r .  Expan. 
9894.2210109.12 1075 1120 1875 .1 .3 

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sect ion.  

Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sec t ions .  

CROSS SECTION 

RIVER: 3SlWS15A (G40) 
REACH: REACH 1 RS: 2.986 

INPUT 
Descr ip t ion :  
s t a t i o n  E levat ion  Data num= 91 

s t a  Elev s t a  Elev s t a  
t**l**t*****vll*f****11I1**ii***.*** 

Elev 
* h C l * l * *  

Manning's n values num= 3 
s t a  n Val s t a  n v a l  s t a  n Val 

9 c * * * * * * * * * * * * * * * * * * * * * * * * * * , < * * , , * * * t * * * * * * * * * * * * *  

8809.87 .045 9932.58 .03810088.74 ,045 

Bank s t a :  Le f t  R igh t  Lengths: Le f t  Channel R i  h t  Coeff con t r .  Expan 
9932.5810088.74 1100 1183 1900 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 .................................................................................................. 
; 1270.03 * Element * L e f t  0s * Channel * R i  h t  OB * 

0.43 " W t .  n-Val. * 0.045 * 0.038 8.045 * 
* W.S. Elev ft) * 1269.60 *  each Len. (ft) * 1100.00 * 1183.00 * 1100.00 * 
* C r i t  W.S. tft) " 1269.37 *  low Area (sq ft) * 606.57 * 429.11 " 271.75 * 
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watermanwash.rep* 
* E.G. slope (ft/ft) *0.007380 * Area (s ft) 606.57 * 429.11 * 271.75 ' 
* Q Tota l  ( c ~ s )  * 4720.00 * Flow (CYS) 

+ 1420.84 * 2827.53 * 471.63 * 
* T O  wld th  ft) * 1532.42 * TOP Width (ft) 

* 808.39 : 156.16 " 567.87 * 
* ve! Tota l  t f t / S )  * 3.61 * A V  v e l .  ( f t /s  3 * 2.34 6.59 * 1.74 * 

* 3.71 * HY%. oepth (ft * 0.75 * 2.75 : 0.48 : 
* * Max conv. Chl Total  Dpth cfs) (ft) * 54942.3 * Conv. (cfs) * 16539.0 : 32913.3 5490.0 

* Length wtd. tft) * 1162.99 * wetted Per. (ft) * 808.39 156.20 * 567.88 ' 
* Min ch ~l (ft) * 1265.89 * Shear ( lb/sq ft) * 0.35 * 1.27 : 0.22 " 

0.38 : 
* ~ l p h a  * 2.15 * stream power ( l b / f t  s) : 17y:ii : 21t::i * 106.52 
* ~ r c t n  LOSS (ft) * 8.92 * cum volume (acre-ft) * 0.03 * cum SA (acres) * 109.14 * 100.20 * 90.83 * 
............................................................................................. 

warning: The energy loss was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross section. 

Th is  may i n d i c a t e  the need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 3SlWS15A (G40) RS: 2,762 
REACH: REACH 1 

 lev s t a  Elev 
,6t~*****t********h*V**** 

Manning's n values num= 3 
s t a  n Val s t a  n Val Sta n Val 

................................................... 

9178.77 ,045 9630.93 .03810248.23 .045 

sank sta:   eft ~ i g h t  ~ e n g t h s :  Lef t  channel R i  h t  coe f f  cont r .  Expan. 
9630.9310248.23 1200 1282 1300 

.1 .3 

warning: ~h~ energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross section. 

Th is  may i n d i c a t e  the need for  add i t i ona l  cross sections. 

CROSS SECTION 

RIVER: 3SlWS15A (G40) 
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REACH: REACH 1 RS: 2.519 

INPUT 
Descr ip t ion :  
s t a t i o n  E levat ion  oa ta  num= 79 

s t a  Elev s t a  Elev s t a  
............................... 

Manning's n Values num= 3 
Sta n Val S ta  n v a l  s t a  n Val 

******************l*,~***ft**U**,,,,**************** 

9162.08 ,045 9953.76 .03810100.01 .045 

Bank Sta: L e f t  R igh t  Lengths: Le f t  channel R i  h t  coef f  Contr .  Expan. 
9953.7610100.01 1500 1543 2 0 0  .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 .......................................................................................................... 
E.G. Elev ft) f * 1250.64 ' Element " L e f t  oB : Channel ' ~i h t  0s * 

* Vel Head ( t) * 0.39 " W t .  n-Val. " 0.045 
* W.S. Elev ft) 

0.038 * i.045 * * 1250.25 *  each Len. (ft) * 1500.00 1543.00 : 1500.00 * * c r i t  w.s. $ft) * 1250.09 *   low Area (sq ft) * 809.40 " 365.25 261.76 * 
" ~ . ~ . ~ l o p e ( f t / f t )  '0.008687 * ~ r e a ( s  ft) " 809.40 * 365.25 * 261.76 * 
* Q Tota l  (cfs) +, 5890.00 * Flow ( ~ 7 s )  " 2768.94 ' 2449.60 * 671.47 * * TO w id th  (ft) 
* ve? 

* 1180.92 * Top w id th  ft) * 690.67 * 146.25 " 344.00 * 
To ta l  (f t /s) * 4.10 * AV v e l  . t f t / s )  * 3.42 * 6.71 * 2.57 * 

* Max ~ h l  ~ p t h  (ft) " 3.80 * Hy%. Depth (ft) " 1.17 " 2.50 : 0.76 : 
* conv. ~ o t a l  c f s )  " 63193.7 * Conv. (cfs) 
* Length wtd. gft) 

* 29707.9 ' 26281.7 7204.1 ', 1520.12 * wetted Per. (ft) * 690.67 " 146.32 " 344.00 * 
* Min ch ~l (ft) : 1246.45 * shear ( lb/sq ft b * 0.64 " 1.35 * 0.41 * * Alpha 1.48 * stream power (1 /ft s) : 2.17 * 9.08 * 1.06 * 
* F r c t n  Loss ft) " 13.12 * cum volume (acre- f t )  ' C & E LOSS tft) 

148.79 * 175.83 9c 96.23 * 
0.01 * Cum SA (acres) * 79.62 " 78.46 *' 72.99 * 

* * * * * * *~~* * * t * * *V*Y* * * * * * * * r * * * * * * * * i< * *~~* * * *~~* * , , * * *~<* * * * *~<* * * * * * * , , * * * ,< * * * * * * * * * * , , * * * * * , , * * * * * * * * "~ *  

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 3SlWS15A (G40) 
REACH: REACH 1 RS: 2.227 
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watermanwash. r e  
10286.47 1235.8510315.66 1235.510347.44 1236.2510354.08 12f6.3410357.51 1236.36 
10375.19 1236.410400.17 1236.4710405.01 1236.4710442.83 1236.5510455.94 1236.56 
10485.49 1236.6210506.87 1236.6510528.15 1236.7110557.81 1236.7810570.82 1236.82 
10608.74 1236.9310613.48 1236.9510637.93 1237.0310656.14 1237.0910659.67 1237.1 
10698.8 1237.24 10710.6 1237.2910741.46 1237.410761.53 1237.4810782.94 1237.56 

~ a n n i n g ' s  n Values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

* * t * * t * * * * * *b** t * * * * * * *d** * * * * * * * * * * * *V** * * * * * *~  

9063.14 .045 9898.81 ,03810058.88 ,045 

sank sta: Lef t  Right Lengths: Lef t  channel R i  h t  Coeff Contr. Expan. 
9898.8110058.88 1175 1232 1275 .I .3 

$::::*::$::::*:!::y:**:::g::*$:5*:*******************************************************+t%*** 
* E.G. Elev (ft) * 1237.52 * dement * Lef t  0s r Channel : R i  h t  0s : 
* v e l  Head (ft) * 0.51 * w t .  n-val. * 0.045 0.038 8.045 
* w.s. Elev (ft) * 1237.01 * Reach Len. (ft) * 1175.00 * 1232.00 * 1175.00 " 
* c r i t  W.S. (ft) * 1236.88 *  low nrea (sq ft) * 478.62 * 463.37 * 557.61 * 
* E.G. slope (ft/ft) '0.008581 * 478.62 * 463.37 * 557.61 * 
* Q Total  ( c ~ s )  * 6630.00 : ;$% !:?ST) * 1547.62 " 3408.70 * 1673.67 * 
* TO Width (ft) * 1174.09 TOP Wldth (ft) * 440.38 * 160.07 * 573.65 * 
* ve? Tota l  (ft/s) * 4.42 * AV!. ,vel .  (ft/s) * 3.23 : 7.36 * 3.00 : 

* 3.94 * HY r ~ e p t h  (ft) * 1.09 2.89 * 0.97 
* * Max conv. chl Total  Dpth Y fs )  (ft) * 71570.6 * conv. (cfs) * 16706.5 * 36796.8 * 18067.2 * 
* Length wtd. ft) * 1212.65 * wetted per. (ft) * 440.38 * 160.12 * 573.66 * 
* Min ch ~l (ft) * 1233.07 * shear ( lb/sq ft b * 0.58 * 1.55 * 0.52 * 
* ~ l p h a  * 1.66 * stream power (1 /ft s) : 1.88 : 11.41 : 1.56 I 
* Frctn LOSS (ft) * 10.58 * cum volume (acre-ft) 126.61 161.16 82.12 

0.07 * cum SA (acres) * 60.15 * 73.04 * 57.19 * :,~*~.:*~:::*~f:~c,<*"I*,,*hh****************************************~**********~***********~***** 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s . l e s s  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the need f o r  add i t iona l  cross sectlons. 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross section. 

This may i n d i c a t e  the need f o r  add i t i ona l  cross sections. 

CROSS SECTION 

0 RIVER: 3SlWSl5A (G.0) 
REACH: REACH 1 RS: 1.993 

INPUT 
oescr ip t ion:  
s t a t i o n    leva ti on Data 

s t a  Elev s t a  .......................... 
num= 74 

Elev Sta 
k***************i 

1226.91 9519.59 
1226.41 9601.86 
1226.05 9686.29 
1225.64 9780.44 
1225.37 9852.98 
1225.04 9954.39 
1225.3510132.81 
1224.91 10267 
1225.9110335.87 
1226.1110425.47 
1226.2510538.93 
1226.4410641.39 
1226.6710741.99 
1227.1410857.31 
1227.6310945.04 

Elev s t a  Elev s t a  
r***,t***c*******+********+' 

1226.8 9530.43 1226.76 9538.56 
1226.41 9602.94 1226.4 9637.58 
1225.98 9709.01 1225.88 9726.04 
1225.6 9788.54 1225.57 9816.15 
1225.36 9887.58 1225.27 9913.53 
1224.99 10000 1224.9110079.99 
1225.3810166.36 1225.4910183.58 
1225.5310278.24 1225.8310279.55 
1226.02 10339.1 1226.0210357.48 
1226.16 10437.4 1226.1710468.65 
1226.2810555.02 1226.310589.69 
1226.44 10646.7 1226.4510684.57 
1226.7210770.94 1226.8210792.75 
1227.210894.28 1227.38 10900.5 
1227.6410953.54 1227.68 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

* * * * t * * * V * C * * * * * * * V * * * * * * * * * * t * * * * * * * *  

9488.52 ,045 9663.55 .03810295.91 .045 

sank sta: Lef t  Right Lengths:   eft Channel ~i h t  Coeff Contr. Expan. 
9663.5510295.91 1200 1273 1?00 .1 .3 

$::::.::$::::*:!T:!L,!::gE,$:E*: *(i..........................,c....biibtb*iih*i(***~~*-****hY**ti*~ 

* E.G. Elev ft) F * 1226.87 * dement * Lef t  0s ; channel : R i  h t  06 : 
* vel  Head ( t) * 0.27 * w t .  n-Val. * 0.045 0.038 8.045 
* W.S.  Elev (ft) * 1226.60 *  each   en. (ft) * 1200.00 * 1273.00 * 1200.00 * 
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* C r i t  W.S. (ft) : E.G. Slope (ft/ft) 
Q To ta l  (cfs) 

* TO w id th  (ft) 
* ve? To ta l  (ft/s) 
* Max c h l  ~ p t h  (ft 
* conv. To ta l  ccfsj 
* Length wtd. (ft) 
* Min ch ~l (ft) 
* Alpha 
* F r c t n  Loss (ft 
* C & E Loss (ft 
........................ 

watermanwash.rep 
Flow Area (sq ft) : 
Area s ft) 
Flow tc!s) * 
Top Width (ft) * 

Vel . ( f t /s  :;!F. Depth (ftj * 
* 

Conv. (cfs) t 

wetted per.  (ft) * 
shear ( lb/sq ft i I) 

Stream Power (1 /ft s) ; 
Cum Volume (acre-ft) 
cum SA (acres) li ......................... 

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t i on  

Th is  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sec t ions .  

CROSS SECTION 

RIVER: 3SlWS15A (G40) 
REACH: REACH 1 RS: 1.752 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n v a l  

*V* * * * * * * * * * * * * * i~ f * * * I I * * i * * * * * * * * * * * (U* * * * * * * , , *~ , * *  

9396.29 ,045 9849.33 .03810370.47 .045 

Bank s ta :  Le f t  R igh t  Lengths: L e f t  Channel R i  h t  c o e f f  con t r .  Expan. 
9849.3310370.47 1100 1159 1700 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
* * * * * t * * * *Y t * * *h t * i~ * * * * *~<* * *+~* , , * * * * * * * * * * * * * * * * * * * * * *~<* * * * * * * * * * * * * * * * * * * " * , , * * * * * * * * * * * * * * * *  

* E.G. Elev (ft) ' 1217.25 * Element * L e f t  os ; Channel : R i  h t  0s * * ve l  Head (ft) I* 0.28 9' W t .  n-val . * 0.045 
* w.s. Elev ft) 

0.038 8.045 * " 1216.97 *  each Len. (ft) * 1100.00 * 1159.00 * 1100.00 * 
* c r i t  W.S. [ft) * 1216.48 * Flow Area (sq ft) * 13.35 * 822.79 * 23.40 * 
* ~ . ~ . ~ l o p e ( f t / f t )  '0.006458 * ~ r e a  s ft) * 13.35 * 822.79 ' 23.40 " 
* Q To ta l  ( c ~ s )  * 3540.00 * Flow [c?s) * 13.39 * 3504.54 * 22.07 * 
* To Width ft) * 689.00 * T O P  w id th  ft) * 57.47 * 521.14 * 110.39 * 

ve? To ta l  [ f t / s )  v e l .  [ f t / s )  : : t;!~. Depth (ft) 
" 1.00 * 4.26 ' 0.94 * * Max chi 0pth (ft) * 0.23 * 1.58 z 0 .21  * 

* conv. To ta l  c f s )  * 44052.3 * conv. (cfs) * 166.6 " 4 3 6 1 1 . 0  
* Length Wtd. [ft) 

274.6 " * 1142.55 * wetted per. (ft) * 57.47 * 521.38 " 110.39 * 
* Mln ch E l  (ft) " 1212.88 * shear ( lb/sq ft b * 0.09 * 0.64 * 0.09 * " Alpha * 1.06 " Stream Power (1 /ft s) : 0.09 * 2.71 * 0.08 * " FrCtn Loss (ft) * 7.88 +' cum Volume (acre- f t )  119.27 " 119.98 * 70.31 " C & E Loss (ft) * 0 02 * cum SA (acres) * 5 0 6 5  * 4 4 9 8  " 36.78 * .................................................................................................... 

warning: The energy l o s s  was greater  than 1 .0  ft (0.3 m). between the  cu r ren t  and previous cross sec t ion .  

Th is  may i n d i c a t e  t he  need f o r  add i t i ona l  cross sec t ions .  

CROSS SECTION 
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RIVER: 3SlWS15A (G40) 
REACH: REACH 1 RS: 1.533 

INPUT 
oescr ip t ion:  
s t a t i o n  Elevat ion Data 

s t a  Elev s t a  
......................... 

num= 77 
Elev s t a  

k * * * * * * * * * * * * * b * i  

1209.89 9321.94 
1209.49 9425.11 
1209.16 9538.96 
1208.87 9615.98 
1208.55 9701.72 
1208.23 9806.86 
1208.03 9918.74 
1207.84 9928.32 
1206.98 10000 
1208.0110142.13 

1208.210275.28 
1208.3610383.81 
1208.5410540.31 
1209.0310675.53 
1209.4510818.84 
1210.01 

 lev s t a  Elev s t a  
i * * * * * * t * * * * *v * * * * * * * * * * * * * * * * * t t  

Manning's n values num= 3 
s t a  n v a l  s t a  n v a l  s t a  n Val 

****,,***h****ht****"**,r****11*************9~**~~** 

9287.12 ,045 9918.74 .03810125.19 .045 

sank Sta: Lef t  Right Lengths: Left  channel R i  h t  Coeff Contr. Expan. 
9918.7410125.19 1250 1307 1350 .1 .3 

$::::*::$;:::*::;::~**:::E;:*t::*:*%************,?***,<**************,<************************** 
* E.G. Elev (ft) * 1209.35 * ~ l e m e n t  * L e f t  0s : channel : Ri h t  00 : 
* vel  Head (ft) * 0.20 * w t . n - V a l .  * 0.045 0.038 8.045 
* w.s. Elev (ft) * 1209.15 * Reach Len. (ft) * 1250.00 * 1307.00 * 1250.00 * 
* c r i t  W.S. (ft) * 1208.87 *  low ~ r e a  (sq ft) * 264.90 * 334.49 * 516.99 * 
* E.G. slope (ft/ft) "0.007389 * Area (5 ft) * 264.90 " 334.49 516.99 : 
* Q Tota l  ( c ~ s )  * 3470.00 * Flow (CTS) * 558.71 * 1550.82 1360.47 
* TO wld th  (ft) * 1199.08 * TOP Width (ft) * 413.55 * 206.45 * 579.09 : 
* veY Total  (ft /s) * 3.11 v e l .  (ft /s) * 2 .11  : 4.64 * 2.63 
* Max ch1 opth (ft * 2.27 : El;. oepth (ft) * 0.64 1.62 * 0.89 * 
* conv. Total  (cfs ) * 40368.8 7 conv. (cfs) 1 6499.9 * 18041.7 * 15827.2 * 
* Length wtd. (ft) * 1287.44 Wetted Per. (ft) * 413.55 * 206.46 * 579.13 
* M i  n ch El (ft) * 1206.92 ' Shear (lb/sq ft) * 0.30 : 0.75 * 0 .41  * 
,, nlpha * 1.35 ' stream power ( l b / f t  s) 0.62 

3.46 : 1.08 

* ~ r c t n  LOSS (ft) * 9.55 cum volume (acre-ft) 115.75 * 104.58 63.49 
* c & E LOSS (ft) * 0.02 * cum sA (acres) * 44.70 * 35.30 * 28.08 * 
,'*t*******t*****t,c****,,** ******t*********%**,*****,<********+c*************~,************** 

Warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross sect ion.  

This may i n d i c a t e  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 3SlWS15A (640) 
REACH: REACH 1 



Manning's n Values num= 
Sta n Val 

3 
s t a  n Val S ta  n Val 

************U*h******I<*,t*"cII****************,,**** 

9344.17 .045 9950.6 .03810234.48 .045 

Bank s ta :  Le f t  R igh t  Lengths: Le f t  Channel R i  h t  c o e f f  con t r .  Expan. 
9950.610234.48 1225 1283 1325 .1 .3 

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross r 

This  may i n d i c a t e  t he  need f o r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 3SlWS15A (640) 
REACH: REACH 1 RS: 1.042 

INPUT 
Descr ip t ion :  
s t a t i o n  E levat ion  Data num= 94 

Sta ******",* 
9323.45 
9392.73 
9471.07 
9575.11 
9649.59 
9741.35 
9828.12 
9907.59 
9986.42 

10072.65 
10155.85 
10210.45 
10278.61 
10321.05 
10416.47 
10520.52 
10602.63 
10688.47 
10788.79 

 lev s t a  **************** 

Manning's n values num= 3 
s t a  n v a l  s t a  n v a l  Sta n Val 

**Y****** , , * t * *** t ***** ,~*** t * l * ************** ,<****  

9323.45 .045 9893.45 .03810304.78 .045 

Bank s ta :  Le f t  R igh t  Lengths: L e f t  channel R i  h t  coeff con t r .  Expan 
9893.4510304.78 1225 1273 1325 .1 .3 
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watermanwash. rep 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 

 hi^ may ind ica te  the need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 3SlWS15A (640) RS: 0,801 
REACH: REACH 1 

* Lef t  0s : channel " R i  h t  OB : 
* 0,045 0.038 * 8.045 

1125.00 * 1192.00 * 1125.00 * 
216.82 * 321.34 * 325.65 " 

warnins: ~h~ energy loss was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 

section. 

I This may ind ica te  the need for add i t iona l  cross sections 
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RIVER: 3SlWS15A (G40) 
REACH: REACH 1 RS: 0.575 

INPUT 
Descr ip t ion :  
S t a t i o n  E levat ion  Data num= 

Manning's n  Values num= 3 
s t a  n  Val s t a  n  v a l  s t a  n  Val 

****************ti<******i?**UI(*~~***,t**~~*****,,**** 

9570.17 .045 9945.27 .03810176.04 ,045 

sank s t a :  Le f t  R igh t  Lengths: Le f t  channel R i  h t  Coeff Contr. Expan. 
9945.2710176.04 1000 1043 1800 .1 .3 

Warning:   he energy l oss  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

Th is  may i n d i c a t e  t he  need fo r  add i t i ona l  cross sec t ions .  

CROSS SECTION 

RIVER: 3SlWS15A (G40) 
REACH: REACH 1 RS: 0.378 

INPUT 
Descr ip t ion :  
s t a t i o n  E levat ion  Data num= 121 

s t a  Elev s t a  Elev s t a  Elev s t a  E lev  s t a  Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

8840.01 1166.55 8840.67 1166.55 8863.9 1166.51 8876.09 1166.49 8886.89 1166.47 
8911.5 1166.42 8939.26 1166.36 8946.92 1166.35 8953.72 1166.34 8982.34 1166.28 
9014.61 1166.22 9017.76 1166.22 9020.56 1166.21 9053.18 1166.15 9087.39 1166.09 
9088.6 1166.09 9089.97 1166.09 9124.02 1166.03 9154.22 1165.98 9159.44 1165.97 
9166.11 1165.71 9171.25 1165.53 9187.03 1165.02 9230.02 1163.76 9244.16 1163.35 
9246.66 1163.29 9258.77 1163.65 9269.7 1163.97 9295.56 1164.52 9304.88 1164.74 
9311.67 1164.91 9336.53 1165.78 9354.71 1165.77 9371.95 1165.76 9391.38 1165.76 
9407.37 1165.76 9421.55 1165.76 9442.79 1165.76 9466.74 1165.78 9478.21 1165.78 
9490.39 1165.4 9491.72 1165.35 9493.55 1165.29 9495.89 1165.22 9498.94 1165.13 
9503.33 1165 9509.54 1164.82 9518.88 1164.55 9536.54 1164.14 9540.62 1163.96 
9542.35 1163.89 9546.85 1163.9 9549.46 1163.88 9555.49 1163.87 9565.36 1163.79 
9566.74 1163.78 9568.91 1163.8 9585.02 1164.44 9606.86 1165.36 9611.52 1165.56 
9619.88 1165.83 9622.04 1165.83 9655.3 1165.81 9688.87 1165.8 9690.72 1165.79 
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watermanwash. r e  
9692.8 1165.79 9726.14 1165.76 9755.71 1165.74 9761.56 11l5.74 9768.15 1165.74 

9796 97 1165.73 9822.54 1165.73 9832.39 1165.72 9843.51 1165.72 9867.81 1165.73 
g88g: 37 1165.73 9903.23 1165.73 9918.86 1165.73 9938.65 1165.74 9978.39 1164.66 

10000 1163.87 10005.6 1164.0510010.23 1164.1910055.93 1165.7910067.94 1165.82 
10090.83 1165.0210098.56 1164.7910111.62 1164.42 10136.1 1163.7610137.82 1163.71 
10138.28 1163.710152.68 1164.3310161.53 1164.6710166.99 1164.9110188.27 1166.2 
10219.51 1166.3210232.38 1166.3810270.04 1166.55 10276.5 1166.5810320.57 1166.76 
10320 6 1  1166.7610320.93 1166.7610364.73 1166.9410371.09 1166.9710408.84 1167.12 
10421162 1167.1710452.95 1167.3110472.14 1167.410497.07 1167.5110522.67 1167.62 
10541.18 1167.7110573.19 1167.8610585.29 1167.9210623.72 1168.0910629.41 1168.12 
10668.56 1168.310673.52 1168.3210674.24 1168.3210717.63 1168.5110724.77 1168.54 
10748.67 1168.64 

Manning's n values num= 3 
s t a  n Val s t a  n Val Sta n v a l  

.................................................... 

8840.01 ,045 9938.65 .03810055.93 ,045 

sank Sta:  eft Right Lengths: L e f t  channel R i  h t  Coeff cont r .  Expan. 
9938.6510055.93 1900 1995 1800 .1 .3 

e warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross sect ion.  

  his may ind ica te  the need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: waterman wash 
REACH: REACH 1 RS: 36.434 

TNPUT 

 lev s t a  

Manning's n values num= 3 
s t a  n v a l  s t a  n Val s t a  n Val 
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sank sta:  Lef t  Right Lengths: Left  channel R i  h t  coe f f  cont r .  Expan. 
9924.3610042.32 1100 1142 1900 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
*************t"~***l"~**i~UII***i~********U*******~~************~,****************~**+<*******,~******** 

* E.G. Elev ft) " 1521.16 " Element 
* Vel Head (it) 

* Lef t  00 : channel : R i  h t  0s * * 0.06 * W t .  n-Val. * 0.048 
* w.S. Elev (ft 

0.054 8.048' * 1521.10 * Reach Len. (ft) 
* c r i t  w.s. (ftj * 1100.00 ' 1142.00 * 1100.00 * *  low ~ r e a  (sq ft) * 108.85 * 270.89 * 950.09 * 
' ~ . G . s l o p e ( f t / f t )  "0.003047 * ~ r e a ( s  ft) " Q Tota l  (cfs) 

" 108.85 " 270.89 ' 950.09 ' * 2320.00 * Flow (c$s) 
* TO width ft) 

* 126.09 * 716.04 * 1477.87 * : 1407.08 * Top width ft) 
* ve! Total  t f t /s )  

q' 195.05 * 117.96 " 1094.06 " 
1.74 * Av Vel . t f t / s  * 1.16 * 2.64 ; 1.56 * " Max ch l  Opth (ft) * 3.17 " HY!~. Depth (ftj * 0.56 * 2.30 " Conv. Total  c fs )  * 42025.9 * Conv. (cfs) * 2284.1 * 12970.8 * 26771.0 0.87 * * * Length Wtd. tft) * 1110.90 * Wetted per. (ft * Min Ch E l  (ft) 

* 195.06 * 118.02 * 1094.07 * * 1517.93 " Shear ( lb/sq ft * Alpha 
i * 0.11 0.44 * 0.17 * * 1.24 * stream power (1 /ft s) * 0.12 1.15 : 0.26 : 

* FrCtn Loss ft) * 5.46 * cum Volume (acre-ft) * 274.31 * 889.98 319.96 
* c & E Loss Eft) * 0.00 * cum SA (acres) " 362.29 * 755.81 * 494.69 * 
.................................................................................................... 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  less  than 
0.7 o r  greater than 1.4. This may ind ica te  the need for add i t iona l  cross sections. 

Warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross sect ion.  

This may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: waterman Wash 
REACH: REACH 1 RS: 36.218 

INPUT 
Descr ipt ion:  
s t a t i o n  Elevat ion Data num= 102 

s t a  Elev s t a  Elev s ta  
~~**f****h****t*f**h"~*I,*****t*******hhh*h 

Elev s t a  Elev s t a  Elev 
............................................... 

Manning's n values num= 3 
s t a  n Val Sta n Val s t a  n v a l  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9512.55 .048 9945.8 .05410053.61 ,048 

Bank sta: Lef t  Right Lengths: Lef t  channel R i  h t  coeff contr .  Expan. 
9945.810053.61 1200 1238 1300 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  #PF 1 
...................................................................................................... 

* E.G.  lev (ft) * 1515.69 * Element *  eft 06 * channel * R i  h t  oe * 
* ve l  ~ e a d  (ft) " 0.10 * w t . n - v a l .  * 0.048 * 0.054 " 8.048 " 

* 1515.59 * Reach Len. (ft) * 1200.00 * 1238.00 * 1200.00 * 
" 1515.25 * Flow Area (sq ft) * 181.88 +, 148.91 * 639.05 * 

* E.G. slope (ft/ft) *0.009224 * Area (sq ft) 181.88 * 148.91 * 639.05 * 
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watermanwash.rep* 
* Q Total  ( c ~ s )  * 2320.00 * Flow (cfs) 442.73 * 488.06 * 1389.21 * 
* TO width (ft) * 1375.45 * TOP width (ft) 

* 245.52 * 107.81 1022.13 * 
* veY Total (ft/s) * 2.39 * AV ve l  . (ft/s) * 2.43 * 3.28 * 2.17 * 

 ax ch l  ~ p t h  (ft * 1.65 * H~!F. oepth (ft) * 0.74 * 1.38 * 0.63 : 
* Conv. Total  (cfs * 24156.1 * conv. (cfs) * 4609.7 : 5081.7 * 14464.6 

* Length Wtd. (ft) * 1210.18 * wetted Per. (ft) 
* 245.52 107.82 * 1022.13 * 

*  in ch E l  (ft) * 1513.94 * Shear (lb/sq ft) 2.61 0.78 : * 0.43 : 0.80 : 0.36 * 
* 1.09 * s t r e a m ~ o w e r ( l b / f t s )  : 1.04 

5.87 * cum volume (acre-ft) 270.64 * 884.48 : 299.90 
* 0.01 * cum SA (acres) * 356.72 * 752.85 467.97 " 

warning: The conveyance r a t i o  (upstream conveyance divided by downstream conveyance) i s  less than 
0.7 o r  greater than 1.4. This may ind ica te  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 ind ica te  the need for addit ional cross sections. 

CROSS SECTION 

RIVER: waterman wash 
REACH: REACH 1 RS: 35.983 

INPUl 

Elev s t a  Elev 
i****l**t*************** 

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

* B * * * * * * * * * * , , * * . * t ~ * * V V * V V * * * * * * * * * ~ * * b b * * * * 9 ~ * ~ ~ *  

9438.45 ,048 9935.62 .054 10093.2 ,048 

sank sta:  Left R i  h t  Lengths: Lef t  channel Right coeff Contr. Expan. 
9935.62 10097.2 975 1006 975 .1 .3 

$ ~ ~ ~ : * : : $ ~ f ~ , t y ~ ~ ~ ~ ~ * ~ ~ z f ! ~ ~ , ~ ~ ~ * ~ ~ ~ * * ~ * , ~ * * * ~ * * * ~ ~ ~ * * * ~ , ~ ~ * * + ~ * + ~ * * ~ ~ * * ~ ~ * * * * * * * * * * * * * * * * * , c * * * * *  
* E.G. Elev (ft) * Left os : channel : R i  h t  0s : 

a 0.048 0.054 8.048 
* 975.00 * 1006.00 * 975.00 * 

* * 328.63 : 315.91 * 668.92 ' 
* 328.63 315.91 * 668.92 " 

446.70 1 755.04 1118.26 : 
* 456.17 157.58 * 680.75 
* 1.36 * 2.39 * 1.67 " 

* Alpha 

warning: The conveyance r a t i o  (upstream conveyance divided by downstream conveyance) i s  less  than 
0.7 o r  greater than 1.4. This may ind icate the need f o r  addit ional cross secfions. 

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and prevlous cross section. 

This may ind icate the need for addi t ional  cross sections. 
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CROSS SECTION 

RIVER: waterman wash 
REACH: REACH 1 RS: 35.793 

INPUT 
Descr ip t ion :  
S t a t i o n  E levat ion  Data num= 79 

Manning's n Values num= 3 
s t a  n Val Sta n Val S ta  n v a l  

* l * * h * * * U * * * * * * * * * * * * * * * * * * * * * * * h * * * * * * * , , *  

9304.73 ,048 9885.4 .05410042.52 ,048 

Bank s ta :  Le f t  R igh t  Lengths: Le f t  channel R igh t  c o e f f  con t r .  Expan. 
9885.410042.52 1450 1517 1450 .1 .3 

warning: D iv ided f l o w  computed f o r  t h i s  cross-sect ion.  
Warning:   he conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 

0.7 o r  g rea ter  than 1.4. This  may i n d i c a t e  t he  need fo r  add i t i ona l  cross secfions. 
Warning:   he energy l oss  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and previous cross sec t ion .  

Th i s  may i n d i c a t e  t he  need f o r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: Waterman wash 
REACH: REACH 1 RS: 35.505 

INPUT 
Descr ip t ion :  
S t a t i o n  E levat ion  Data num= 124 

s t a  Elev s t a  Elev s t a  E l e ~  s t a  Elev s t a  Elev 
............................................................................... 

9118.46 1499.05 9122.28 1499.06 9131.63 1499.08 9160.44 1499.1 9185.91 1499.08 
9198.6 1499.04 9228.67 1498.91 9236.76 1498.88 9240.18 1498.86 9274.92 1498.65 
9294.45 1498.52 9313.09 1498.39 9348.73 1498.11 9351.25 1498.1 9357.22 1498.05 
9389.41 1497.8 9403 1497.69 9427.57 1497.49 9457.27 1497.25 9465.73 1497.19 
9485.78 1497.05 9503.9 1496.91 9511.55 1496.87 9542.06 1496.7 9565.82 1496.6 
9580.22 1496.54 9614.34 1496.45 9618.38 1496.44 9620.09 1496.44 9637.19 1496.05 
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Manning's n Values num= 3 
s t a  n v a l  s t a  n Val s t a  n Val 

................................................ 

9118.46 ,048 9732.87 ,054 10519.2 ,048 

sank s ta :  L e f t  Ri h t  Lengths: L e f t  channel ~i h t  coeff Contr. Expan 
9732.87 1051g.2 1200 1248 1300 

.1 .3 

warning: ~ i v i d e d  flow computed f o r  t h i s  cross-section. 
Warning:   he energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross sect ion.  

This may ind ica te  the  need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: waxerman wash 
REACH: REACH 1 RS: 35.269 
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Manning's n values num= 3 
Sta n v a l  s t a  n Val S ta  n v a l  

***Y*********l****t********************,c***"<***,, 

9370.3 .048 9748.37 .054 10247.6 .048 

sank s ta :  Le f t  R i  h t  Lengths: Le f t  Channel R i  h t  Coef f  cont r .  Expan. 
9748.37 10247.6 1175 1220 1775 .1 .3 

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sect ion.  

Th is  may i n d i c a t e  t he  need f o r  a d d i t i o n a l  cross sec t ions .  

CROSS SECTION 

RIVER: Waterman wash 
REACH: REACH 1 US: 35.038 

INPUT 
Descr ip t ion :  
s t a t i o n  E levat ion  Data num= 128 

s t a  Elev s t a  Elev s t a  
* * * t * t t t * * * * * * * * * t * * V * * * ~ < * * * * * * ( * * V * * * * * *  

Elev s t a  Elev s t a  ................................. 
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watermanwash.rep 
11090.14 1484.3511104.64 1484.4111127.73 1484.511159.87 1484.6211165.32 1484.64 
11176.92 1484.6711202.91 1484.7611215.11 1484.79 11240.5 1484.8611270.34 1484.93 
11278.09 1484.9411294.61 1484.9611307.48 1484.98 

Manning's n values num= 3 
s t a  n Val s t a  n v a l  s t a  n va l  ................................................. 

9176 .048 9658.19 .05410994.18 ,048 

Bank Sta: Lef t  Right Lengths: Lef t  channel Ri h t  Coeff Contr. Expan. 
9658.1910994.18 1150 1202 1350 .1 .3 

2::::,::::;::*::::::**::::2;:*::;*:**********,<************************************************* 
* E.G. Elev ft) f * 1484.13 * Element * Left  OB * channel * R i  h t  OB : 
* v e l  Head ( t) * 0.06 * w t .  n-val. * 0.048 * 0.054 * 8.048 
* w.s. Elev (ft * 1484.07 * Reach Len. (ft) * 1150.00 * 1202.00 * 1150.00 " 
* c r i t  w.s. (ftl * 1483.54 * f l ow  ~ r e a  (sq ft) * 28.19 * 1372.04 : 1.87 * 
* ~ . ~ . s l o p e ( f t / f t )  *0.005281 * ~ r e a ( s  ft) * 28.19 '1372.04 1.87 * 
* Q Total  (cfs) * 2820.00 * Flow (CTS) * 26.74 * 2792.59 : 0.67 ' 
* TO width (ft) * 1468.24 * TOP width ft) * 102.93 * 1335.99 29.32 
* ve? ~ o t a l  (ft /s) * 2.01 ve l  . $f t /s )  * 0.95 * 2.04 ' 0.36 
*  ax ch l  opth (ft) * 2.32 $!I. ~ e p t h  (ft) * 0.27 * 1.03 : 0.06 * 

* 38805.6 * conv. (cfs) * 368.0 '38428.4 9.2 * * 
(cfs) * 1188.65 * wetted Per. (ft) Length wtd. (ft) * 102.93 : 1336.10 * 29.32 * 

* Min ch ~l (ft) * 1481.75 * Shear ( lb/sq ft b * 0.09 0.34 * 0.02 " 
* Alpha * 1.02 ' Stream Power (1 /ft s) : 0.09 0.69 * 0.01 : 
* f r c t n  Loss (ft * 5.94 * cum volume (acre-ft) 250.26 * 803.15 * 229.97 
* c & E LOSS (ft * 0.00 * cum SA (acres) * 322.06 * 687.22 * 370.39 " 
Y.*************.***b******************, ,****************9<*************************************** 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross section. 

This may ind ica te  the need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: waterman wash 
REACH: REACH 1 

INPUT 
Descr ipt ion:  
s t a t i o n  Elevat ion Data 

s t a  Elev s t a  
* , ~ * * t * * * * V * * * * t * * * * * * * * * 9  

8969.09 1479.59 8989.88 
9070.69 1478.81 9095.68 
9121.64 1478.34 9165 
9206.19 1476.92 9213.75 
9229.75 1476.79 9230.67 
9245.09 1476.45 9265.84 
9283.34 1476.58 9288.38 
9297.15 1477.03 9299.82 
9374.01 1473.77 9377.51 
9457.41 1478.05 9474.74 
9555.55 1478.05 9583.78 
9638.27 1477.95 9676.76 
9757.57 1477.56 9791.89 
9843.92 1477.35 9878.79 
9959.59 1477.15 10000 

10072.74 1476.9410106.11 
10176.84 1476.6410206.53 
10222.99 1476.7410226.21 
10277.63 1476.7610286.78 
10353.69 1476.98 10363.7 
10436.43 1477.1910459.79 
10530.53 1477.410550.74 
10619.59 1477.610642.62 
10659.51 1476.5510660.91 
10704.47 1477.1910710.82 
10722.51 1477.4510724.18 
10800.13 1478.2210813.48 
10884.22 1478.6410894.96 

10963.8 1479.0310990.32 
11041.12 1479.23 

RS: 34.810 

Manning's n values num= 3 
s t a  n v a l  s t a  n Val s t a  n Val 
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warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t i on .  

Th is  may i n d i c a t e  t h e  need f o r  a d d i t i o n a l  cross sec t ions .  

CROSS SECTION 

RIVER: waterman wash 
REACH: REACH 1 US: 34.577 

INPUT 
Descr ip t ion :  
s t a t i o n  E levat ion  Data num= 77 

s t a  Elev s t a  Elev s t a  Elev Sta Elev s t a  Elev 
********h***********":*******h****~~**,,*****,,**"<****,,*,,*~*****,,**~<**~~****,,****,<*,,**** 

Manning's n values num= 3 
s t a  n v a l  Sta n Val s t a  n Val 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9195.3 ,048 9845.55 .05410421.74 ,048 

sank Sta: Le f t  R igh t  Lengths: L e f t  channel R i  h t  c o e f f  con t r .  Expan. 
9845.5510421.74 1000 1074 .1 . 3  

CROSS SECTION OUTPUT 
*****t**t*********?***I 

* E.G. E l e ~  ft) 
* v e l  Head ( f t) 
* E.G. Slope (ft/ft) 
* Q T o t a l  (cfs) 
* To Width (ft) 
* ve! To ta l  ( f t / s )  
* Max c h l  ~ p t h  (ft 
* conv. To ta l  c f s j  
* Length wtd. Sft) 
* Min Ch E l  (ft) 

P r o f i l e  #PF 1 
t************* 

* Element 
* w t ,  n-Val . 
* Reach Len. (ft) *   low Area (sq ft) 
* Area (s ft) 
" Flow (C?S) 
* TOP w id th  ft) 

v e l .  I f t / s j  : ;!!E. Depth (ft " conv. (cfs) 
* wetted Per. (ft) 
* shear ( lb/sq ft) 

* L e f t  0s * . channel 
* 0.048 " 0.054 
* 1000.00 I' 1074.00 
* 88.45 * 805.61 
* 88.45 * 805.61 
" 117.64 * 2226.68 
* 227.98 * 576.19 
* 1.33 * 2.76 
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watermanwash.rep* 
* ~ l p h a  * 1.08 * Stream power ( l b / f t  s) * 0.21 * 1.56 * 0.70 : 
* ~ r c t n  LOSS ft) * 5.41 * cum volume (acre-ft) 233.02 * 753.02 * 219.64 e * c & E LOSS tft) * 0.01 * cum SA (acres) * 297.99 * 643.74 * 356.40 * 
* , , *v** * * * * * * * * * * * * * * * * * I (V** , i * * * * * *d*** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *~*** * * * * * * * *~*~~*** * * * * * * * * *  

Warning: ~ i v i d e d  flow computed for  t h i s  cross-section. 
Warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross section. 

This may ind ica te  the need fo r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: waterman wash 
REACH: REACH 1 RS: 34.373 

 lev s t a  
I**********b****l  

1465.69 9290.96 
1465.65 9408.81 
1464.79 9587.62 
1465.54 9702.06 
1465.44 9811.14 
1465.25 9903.68 
1464.17 10000 
1464.8710104.48 
1464.69 10200.2 
1464.610292.71 
1464.5410390.79 
1464.5310480.95 
1464.0110577.88 
1464.2810666.42 
1465.6710744.49 
1466.0710831.79 
1466.1710932.73 

0 Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n va l  .................................................. 

9250.25 .048 9945.24 .05410060.04 ,048 ~ ~ 

Bank Sta: Lef t  Right Lengths: L e f t  channel R i  h t  Coeff Contr. Expan 
9945.2410060.04 950 1009 $50 .1 .3 

CROSS + t c , c * * ~ ~ * * * t V . * + * c , ~ h t * * ~ ~ ~ , I h ~ ~ ~ * h * i t i t U h ~ 1 * ~ U * * ~ ~ + * * ~ ~ * , , ~ * * * * * ? t ~ ~ * * * ~ ~ * * * * * * * * * * % * * * * * * * * * * * * * * * * * * *  SECTION OUTPUT p r o f i l e  #PF 1 

* E.G. Elev (ft) * 1466.09 yc ~ l e m e n t  * Left  OB " channel : Right OB : 
* ve l  Head (ft) * 0.08 * w t . n - V a l .  * 0.048 " 0.054 0.048 

* 1466.01 * Reach  en. (ft) * 950.00 * 1009.00 * 950.00 * 
* 1465.38 *   low ~ r e a  (sq ft) * 392.84 * 189.93 * 910.84 ' 

* ~ . ~ . s l o p e ( f t / f t )  *0.004370 * ~ r e a ( s  ft) 4 * 392.84 * 189.93 ' 910.84 * 
Q Total  ( c f ~ )  * 3170.00 * Flow (C 5) * 549.57 * 483.18 : 2137.25 : 

* TO Width (ft) * 1551.54 * TOP wid th  (ft) * 694.93 * 114.80 741.80 
* vey Total  ( f t / s )  * 2.12 * Avg. Vel . (ft/s) * 1.40 * 2.54 * 2.35 
* Max ch l  0pth (ft) * 2.41 " Hydr. Depth (ft) 0.57 : 1.65 * 1.23 : 
* conv. Tota l  (cfs) * 47954.5 * conv. (cfs) 8313.7 7309.3 * 32331.5 
* ~ e n g t h  wtd. (ft) * 967.27 * wetted Per. (ft) * 694.99 * 114.84 * 741.83 " 
* Min Ch ~l (ft) * 1463.60 * Shear ( lb/sq ft) * 0.15 * 0.45 * 0.33 * 
* ~l pha * 1.12 * stream power ( l b / f t  s) : 0.22 ' 1.15 : 0.79 * ~ r c t n  LOSS ft) * 4.62 * cum volume (acre-ft) 227.50 ' 740.75 205.37 
* c & E LOSS {ft) 0.00 '< cum sn (acres) * 287.40 635.23 * 343.14"%: 
* * V * * * * * * * * * * * * * * * * * * * * , < * * * * t * * * * * * * * * * * * * * * * * * 9 ~ * * * * * * * * * * * * * * * * * ~ ~ * * * ~ * ~ * * * * * * * * * ~  

Warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross sect ion.  

This may ind ica te  the  need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: waterman wash 
REACH: REACH 1 RS: 34.182 

INPUT 
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Manning's n values num= 3 
s t a  n v a l  s t a  n Val S ta  n Val 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9268.47 .048 9912.65 .05410122.53 ,048 

sank s ta :  L e f t  R igh t  Lengths: L e f t  channel R i  h t  c o e f f  con t r .  Expan. 
9912.6510122.53 1200 1278 1300 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
****h***C****ht******,~II*VV**II*~t***,~*****?t*",**,,9~*+<**~<+~*****,t**,c***",*****9~**,~*,<,<****,<~,**"~***,~*** 

* E.G. Elev (ft) '( 1461.47 * Element *  eft os : channel : ~i h t  os : 
* v e l  Head (ft) % 0.10 * w t . n - v a l .  * 0.048 
* W.S. Elev ft 

0.054 8.048 * 1461.37 *  each   en. (ft) * 1200.00 * 1278.00 * 1200.00 * 
9c c r i t  w.5. $ftj * 1460.88 * F ~ O W  Area (sq ft) * 488.87 * 434.22 * 473.38 * * E.G. Slope (ft/ft) *0.005225 * Area ft) * 488.87 ', 434.22 * 473.38 * 
* Q To ta l  (c fs)  3270.00 * Flow c s) " 959.41 * 1401.83 * 908.77 " 
* TO w id th  (ft) * 1400.73 * Top Wldth (ft) " 595.15 * 209.88 * 595.70 * 
* ve? To ta l  ( f t / s )  * 2.34 * Avg. ve l .  ( f t / s )  1.96 * 3.23 * 1.92 * 

Max c h l  ~ p t h  (ft) * 3.37 * Hydr. Depth (ft) " 0.82 * 2.07 ' 0.79 * " conv. To ta l  (cfs) * 45236.4 * conv. (cfs) * 13272.2 : 19392.5 " 12571.7 * 
* Length wtd. (ft) * 1248.95 * wet ted per. (ft) * 595.25 210.00 " 595.76 * 
* Min ch ~l (ft) " 1457.99 * shear ( lb/sq ft b * 0.27 0.67 * 0.26 * 
* A1 pha * 1 . 2 1  * Stream Power (1 /ft 5) ' 0.53 " 2.18 * 0.50 * 
' F r c t n  LOSS (ft) 5.90 * cum Volume (acre- f t )  * 217.89 * 733.52 * 190.28 ' 

C & E Loss (ft) * 0.01 * cum SA (acres) * 273.33 * 631.46 y' 328.56 9' 
t ~ * h f h * 9 ~ ~ h ? ~ ~ l * i * ~ ~ ~ ~ ~ ~ # ~ * * ~ ~ i i h ~ ~ I I h h h * h h ? r ~ ~ ~ ~ ~ ~ ~ ~ ? t * ~ ~ ~ ~ ~ ~ ~ ~ * * 9 8 * ~ ~ ~ ? ~ ~ ~ ? t ~ ? : ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ < ~ ~ ~ ~ ~ ? ~ ~ ~ ~ ? ? ~ ~ ~ ~ ~ ~ ? ~ ~ ~ ~ ~ ~ ~ ~ ~ * < ~ ~ ~ + ~ ~ ~  

warning: The energy l oss  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

Th i s  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: waterman wash 
REACH: REACH 1 RS: 33.940 

INPUT 
Descr ip t ion :  
s t a t i o n  E levat ion  oa ta  num- 86 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
t******t***t************,~*I1,,*****,,***9<**,~****,,*,,****,,***************,,**,,*~,?~~,r~~ 
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watermanwash. rep 
10788.6 1454.9210823.71 1455.3910848.38 1455.4410881.58 1455.4910898.92 1455.52 
10924.12 1455.56 

Manning's n values num= 3 
Sta n Val Sta n Val s t a  n V a l  ****t***t**Y****t***,,***************"*********** 

9157.3 ,048 9839.17 ,054 10494.6 ,048 

Bank Sta: Lef t  Right Lengths: L e f t  channel R i  h t  coeff  Contr. Expan. 
9839.17 10494.6 1250 1321 1350 .1 .3 

CROSS ",G*****y***t***tt**+e***tttttttt(r(r(rh******************%*******+c******************************** SECTION OUTPUT p r o f i l e  #PF 1 

* E.G. Elev (ft) * 1455.56 * ~ l e m e n t  * L e f t  OB : Channel : R i  h t  OB : 
* vel  Head (ft) * 0.08 * w t . n - V a l .  * 0.048 0.054 8.048 
* W.S. Elev ft) * 1455.48 * Reach Len. (ft) * 1250.00 * 1321.00 * 1250.00 * 

c r i t  W.S. ift) * * F ~ O W  Area (sq ft) * 258.38 * 1063.29 " 152.73 * 
"0.004273 * Area (s ft) * 258.38 * 1063.29 * 152.73 * * E'G'  'lope (ft/ft) 
3170.00 * F low (&) * Q Total  (cfs) * 361.67 * 2639.60 : 168.74 ' 

* TO Width ft) * 1483.05 * TOP Width (ft) * 449.06 * 655.43 378.56 * 
* ve? Total  i f t / s )  * 2.15 * AV ve l .  (ft /s) * 1.40 * 2.48 * 1.10 * 
* Max Chl ~ p t h  (ft * 3.63 * H Y ~ F .  Depth (ft) * 0.58 * 1.62 * 0.40 : 
* conv. Total  3 * 48497.2 * conv. (cfs) * 5533.1 : 40382.6 * 2581.4 

* 1314.96 * wetted Per. (ft) * 449.08 655.75 * 378.57 * 
* 1451.85 * Shear ( lb/sq ft) * 0.15 * 0.43 * 0.11 * 

* nlpha * 1.17 * stream power ( l b / f t  s) : 0.21 * 1.07 : 0.12 ' * Frc tn  LOSS (ft 3 * 7.43 * cum volume (acre-ft) 207.59 * 711.55 181.65 * 
* c & E LOSS (ft * 0.01 * cum SA (acres) * 258.95 " 618.77 * 315.14 * 
* ....................... *,<,, ......................................................................... 

warning:   he conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s , l e s s  than 
0.7 o r  greater than 1.4. This may ind ica te  the need for add i t iona l  cross secflons. 

warn ing:   he energy 105s was greater than 1.0 ft (0.3 m). between the cur rent  and prevlous cross sect ion.  

This may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

*tVl****,~,<t***t**t*****~~**UU*d******h**~9~**~*** 

8898.94 ,048 9249.28 .05410400.75 ,048 

sank Sta: Lef t  Right Lengths: Left  channel R i  h t  coe f f  Contr. Expan 
9249.2810400.75 1325 1386 d25 .1 .3 

$$$::*::$$$:~*:::5::**~:22l:*::5*:**************,c********************************************* 
* E.G. Elev (ft) * 1448.13 * Element * Left  0s : channel ; Right 08 

* 0.14 * w t .  n-Val. * * ve l  Head (ft) 0.054 
* W.S. Elev (ft) * 1447.99 * Reach  en. (ft) * 1325.00 * 1386.00 * 1325.00 : 

* " Flow Area (sq ft) * . * c r i t  W.S. (ft) 
* 1019.08 * 

Page 1 1 3  



* E.G. Slope (ft/ft) * 4 T o t a l  (cfs) 
* TO Width ft) 
* ve! To ta l  [ f t / s )  
* Max c h l  ~ p t h  (ft 
* conv. To ta l  ccfsj 
* Length wtd. (ft) 
* Min ch ~l (ft) 
* Alpha 
* F r c t n  LOSS (ft) 

:*$*:*$,,k:;:*$I:i***, 
Warning: D iv ided f l o w  computed f o r  t h i s  cross-sect ion.  
warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 

0.7 o r  g rea ter  than 1.4. Th i s  may i n d i c a t e  t he  need f o r  a d d i t i o n a l  cross sect ions.  
warning:   he energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and prevlous cross sec t ion .  

Th is  may i n d i c a t e  t h e  need fo r  a d d i t i o n a l  cross sec t ions .  

CROSS SECTION 

RIVER: Waterman wash 
REACH: REACH 1 RS: 33.427 

INPUT 
Descr ip t ion :  
s t a t i o n  E levat ion  Data num= 111 

Sta Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
f**f*******l**********~<****fI*******h***,'************",******~<****",**~~**,,**,<****** 

Manning's n values num= 3 
s t a  n v a l  Sta n Val S ta  n v a l  

tVU,t*,t**t*****t*******,,, i***ii******II***+*h********* 

8113.86 ,048 9089.5 .05410165.47 .048 

Bank s t a :  L e f t  R igh t  Lengths: Le f t  channel R i  h t  c o e f f  con t r .  Expan. 
9089.510165.47 1200 1259 1900 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
*** t *********** f *********V** i i * i * * f ** , , * * ********** ,<***~,* , , * * *****~<* , ," , * * ,~** ,<** , , * ***** , , * * ******  

* E.G. Elev (ft) * 1441.90 * Element * L e f t  OB * channel R igh t  08 : 
* Vel Head (ft) * 0.06 * W t . n - V a l .  * 0.054 
* W.S. Elev ft : 1441.84 *  each   en. (ft) * 1200.00 * 1259.00 * 1200.00 * 
* c r i t  w.s. lftj * F ~ O W  Area (sq ft) ; * 1454.77 * * 
* ~ . ~ . s l o p e ( f t / f t )  "0.002829 ' ~ r e a  s ft) * 1454.77 * * 
* Q To ta l  (cfs) * 2940.00 * Flow ~ c ? s )  * * 2940.00 * Y 

* TO w id th  ft) * 896.47 * TOP Wldth ft) * * 896.47 * 
* veY To ta l  [ f t / s )  

* 
* 2.02 *Av%. , ve l  . f f t / s  * 2.02 " * 

* Max c h l  ~ p t h  (ft) * 3.13 * HY r oepth (ftj * 1.62 * (i 

* conv. To ta l  c f s )  * 55273.0 * conv. (cfs) * 55273.0 * 
f, Length wtd. [ft) 

* 
* 1259.00 * wetted Per. (ft " 896.64 jG *( 

* Min ch ~l (ft) * 1438.71 * shear ( lb/sq ft * 0.29 * * 
* n lpha  * 1.00 * stream Power (1 * 0.58 * i( 

* F rc tn  LOSS (ft) 5.77 * cum volume (acre- f t )  203.89 * 640.62 * 179.46 ' 
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watermanwash. rep * 
* 0.01 * cum SA (acres) 252.51 * 571.29 * 309.70 * 

:,&$,5.k:::*5%5!,,*ir**hii*be**bb,,**t**t***************e*****e************************9<e******** 

warnlng: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the need for  add i t iona l  cross secfions. 

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the cur rent  and prevlous cross section. 

Th is  may ind ica te  the  need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: waterman wash 
REACH: REACH 1 RS: 33.189 

Manning's n Values num= 3 
s t a  n Val s t a  n Val s t a  n v a l  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

7827.23 ,048 8887.12 .05410048.48 ,048 

sank s ta :   eft Right Lengths: L e f t  channel Right Coeff Contr. Expan. 
8887.1210048.48 1450 1509 1450 

.1 .3 

This may ind ica te  the need for  add i t iona l  cross sections. 

CROSS SECTION 
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RIVER: Waterman wash 
REACH: REACH 1 RS: 32.903 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

********c**t**********************II**,,,*********** 

8617.63 ,048 9547.06 .054 10250.7 .048 

Bank s ta :  Le f t  R i  h t  Lengths: Lef t  channel R i  h t  Coeff  cont r .  Expan. 
9547.06 10258.7 1225 1290 1925 .1 .3 

:!t::*:::i~t!*t!i:2~**:::~l?,:*:::",:,<,,*********?,*,,**********9?*,<**"<,,************,,*,<**,<*******,<*,,,? 

* E.G. Elev (ft) * 1428.96 * Element *  eft 08 channel * Right  OB * 
* Vel Head (ft) " 0.07 * W t . n - V a l .  * 0.048 0.054 * * W.S.  E lev ft) * 1428.88 *  each Len. (ft) * 1225.00 * 1290.00 " 1225.00 
* c r l t  w.s. (ft) * Flow Area (sq ft) * 50.18 * 1227.94 * * : E.G. s lope (ft/ft) '0.002882 * Area (s ft) * 50.18 "1227.94 * * 

Q Tota l  (cfs) * 2710.00 * Flow (c?s) * 27.08 ' 2682.92 * * " TO Width (ft) 
ve? 

* 989.89 * Top width ft) 307.28 * 682.60 * * 
Tota l  ( f t / s )  * 2.12 * Av v e l  . t f t / s  * 0.54 * 2.18 * ' Max ~ h l  ~ p t h  (ft * 3.29 " HY%. ~ e p t h  (ftj * 0.16 " 1.80 ' 

* conv. Tota l  (c fs j  * 50477.3 * conv. (cfs) 
* 

" 504.3 ' 49973.0 " * " Length wtd. (ft) * 1289.67 * wetted per. (ft * 307.29 * 682.72 " 
* Min ch ~1 (ft) * 1425.59 * shear (1 b/sq ftj * 0.03 * 0.32 vc 
* Alpha * 1.05 * s t r e a m p o w e r ( l b / f t s ) :  0.02 * 0.71 * 2 
* F rc tn  LOSS ft) * 6.18 ' cum volume (acre-ft) 203.05 * 566.83 * 179.46 * 
* c & E Loss [ft) * 0.00 * Cum SA (acres) * 247.39 " 519.37 * 309.70 * 
h*************U****9<*~<**r*****?<II******~~********,,**?~***~~********~,*,<",t******,,**,~**"*******,,*****~,* 

Warning: Div ided f l o w  computed f o r  t h i s  cross-sect ion.  
Warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l ess  than 

0.7 o r  greater  than 1.4. This may i n d i c a t e  the  need f o r  add i t i ona l  cross sect ions.  
warning:   he energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and previous cross sect ion.  

This may i n d i c a t e  t he  need f o r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: Waterman wash 
REACH: REACH 1 RS: 32.659 

INPUT 
Descr ip t ion :  
s t a t i o n   levat ti on oata num= 101 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
* t ****** t ****** f *** i<*V**"<i i * * f I * ******************* , t * ***************** ,<********* , , *  

8193.32 1424.93 8200.32 1424.9 8221.51 1424.81 8262.38 1424.65 8272.32 1424.62 
8317.26 1424.47 8323.14 1424.46 8324.44 1424.45 8373.95 1424.35 8386.49 1424.33 
8424.76 1424.28 8448.55 1424.26 8475.58 1424.25 8510.61 1424.25 8526.39 1424.25 
8572.67 1424.23 8577.21 1424.24 8597.71 1424.22 8628.02 1424.21 8634.73 1424.2 
8678.83 1424.14 8696.78 1424.11 8729.65 1424.06 8758.84 1424.02 8780.46 1423.98 
8795.45 1423.96 8831.28 1423.91 8878.17 1423.84 8882.09 1423.84 8882.96 1423.84 
8932.9 1423.77 8945.02 1423.74 8983.72 1423.66 9007.07 1423.59 9034.53 1423.52 
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Manning's n values num= 3 
Sta n Val Sta n Val s t a  n Val 

................................................ 

8193.32 .048 9158.63 .05410394.97 .048 

Bank s ta :  Lef t  Right Lengths: L e f t  channel Ri h t  Coeff Contr. Expan. 
9158.6310394.97 1050 1107 1850 .1 .3 

$~fz~*z~$;;f~*~:;g::**g::~~*fg:*:************,<*********************************************** 
* E.G. Elev (ft) * 1422.77 * ~ l e m e n t  * 0.054 * Left  oe : channel r Right OB : 

* 0.11 * w t . n - v a l .  * ve l  Head (ft) 
* W.S. Elev (ft * 1422.66 * Reach  en. (ft) ii * 993.33 " * 1050.00 * 1107.00 * 1050.00 : 

* 1422.25 *   low Area (54 ft) * c r i t  W.S. (ft * * 993.33 ; * E.G. slope (ft/ft) "0.009834 * Area s ft) 
* 

* * 2600.00 %c * Q Total  ( c ~ s )  * 2600.00 * Flow 8CqS) * * 1057.36 * * 1057.36 * TOP width (ft) * TO width (ft) 
* 

* 2.62 " * ve? Tota l  (ft/s) " ::A; * "3.. ve l  . (ft/s) u * 0.94 z * 
* HY r ~ e p t h  (ft) 

* 
* Max Chl 'pth (ft) : 26218.5 * conv. (cfs) * * 26218.5 * * conv. Total  (cfs) * * 1057.37 ~r 

* Length Wtd. (ft) * 1106.99 * wetted Per. (ft) * * 0.58 t 

M i  n ch ~l (ft) * 1421.22 * Shear ( lb/sq ft) 
* 1.00 * stream Power ( l b / f t  s) : * 1 . 5 1  * * 

" Alpha 
* ~ r c t n  LOSS (ft) * 5.50 * cum volume (acre-ft) * 243.07 493.60 " 309.70 * 202.34 * 533.94 * 179.46 ' 

* 0.02 * cum SA (acres) :,$,$ak:::.$$:! ,.*** t*b ii*r**ii**i*(rU*(ie * , I * ~ ~ * ~ * 3 * * ~ ~ * * ~ ~ ~ * ~ * ~ ~ * ~ * ~ * * ~ * ~ * ~ * ~ * * ~ ~ * * * * * * * * u ~ ~ ~ c * ~ ~ * *  

warning:   he conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s , l e s s  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the need f o r  additional cross sections. 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and prevlous cross sect ion.  

This may i n d i c a t e  the need fo r  add i t iona l  cross sect ions.  

CROSS SECTION 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

***U*************Y******* I I * * ****+c***************  

9123.52 ,048 9562.99 .05410758.63 ,048 
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Bank s ta :  Le f t  R igh t  Lengths: L e f t  channel R i  h t  c o e f f  cont r .  Expan. 
9562.9910758.63 1175 1235 lf75 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
**it*9~**t***************I1***t*U**********~<********,<*******,,*,<,~***",*******~~******************* 

* E.G. E l e ~  ft) f * 1417.25 * Element * L e f t  06 * channel * R i  h t  os * 
* Vel Head ( t) ' 0.05 ' W t .  n-Val. 0.054 * 8.048 * 2 1175.00 * 1235.00 * 1175.00 * 

*1424.51 * 1.93 * 
* 1424.51 * 1.93 
* 2508.62 * 1.38 " 
* 1111.56 ' 6.91 ' 
* 1.76 * 0.72 * 
* 1.28 * 0.28 1' 

* " 46247.6 * 25.4 " 2 1111.56 * 6.94 * 
0.24 * 0.05 * 

warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 
0.7 o r  g rea ter  than 1.4. Th is  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sect ions.  

Warning:   he energy l o s s  was greater  than 1.0 ft (0.3 m).  between t h e  cu r ren t  and previous cross sec t ion .  

Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: Waterman wash 
REACH: REACH 1 RS: 32.215 

INPUT 
Descr ip t ion :  
s t a t i o n  E levat ion  Data num= 72 

s t a  Elev Sta Elev S ta  Elev s t a  Elev s t a  Elev .......................................................................................... 
8997.37 1412.31 9019.34 1412.33 9036.01 1412.34 9080.63 1412.38 9086.75 1412.38 
9116.17 1412.4 9137.49 1412.4 9141.92 1412.4 9188.22 1412.43 9203.21 1412.42 
9238.96 1412.4 9264.5 1412.35 9289.69 1412.31 9325.8 1412.22 9340.43 1412.2 
9387.09 1412.06 9391.17 1412.05 9410.78 1411.99 9441.9 1411.9 9448.38 1411.88 
9492.64 1411.76 9509.67 1411.72 9543.37 1411.65 9570.96 1411.57 9594.11 1411.51 
9632.25 1411.35 9644.85 1411.31 9693.54 1411.09 9695.58 1411.08 9705.39 1411.03 
9746.32 1410.82 9754.83 1410.79 9797.05 1410.59 9816.13 1410.54 9847.79 1410.45 
9877.42 1410.39 9898.53 1410.34 9938.71 1410.27 9949.26 1410.25 10000 1410.17 
10050.48 1410.1510058.67 1410.1510100.97 1410.1710117.35 1410.1910151.45 1410.21 
10176.02 1410.2410201.94 1410.2810234.69 1410.3210252.42 1410.3510293.37 1410.45 
10302.91 1410.4710352.04 1410.6210353.39 1410.6210361.74 1410.6710403.88 1410.88 
10410.71 1410.9410454.36 1411.2710469.38 1411.4110504.85 1411.7410528.06 1411.94 
10555.33 1412.1910586.73 1412.4310605.81 1412.59 10645.4 1412.82 10656.3 1412.89 
10704.08 1413.0410706.78 1413.0510723.47 1413.0610757.27 1413.0910762.75 1413.08 
10807.75 1413.0310817.43 1413.01 

Manning's n Values num= 3 
s t a  n v a l  s t a  n v a l  s t a  n Val 

* * * * * * * * * * * * * * * * * * t * * * * * f~ * *V* *~~* * I , * *U* * , , * * * * * * * *  

8997.37 ,048 9543.37 .05410504.85 .048 

Bank s ta :  Le f t  R igh t  Lengths: Le f t  Channel R i  h t  Coef f  con t r .  Expan. 
9543.3710504.85 1200 1265 1300 .1 .3 

CROSS SECTION OUTPUT ..................... 
* E.G. Elev ft) 
* v e l  Head (it) " W.S. Elev (ft 
* c r i t  w.s. (ft< 
* E.G. Slope (ft/ft) " Q To ta l  (cfs) 
* TO w id th  (ft) 
* v e f  To ta l  ( f t / s )  
* Max c h l  ~ p t h  (ft 
* conv. To ta l  cfs] 
* Length wtd. lft) 
* Min ch ~l (ft) 
* Alpha 

P r o f i l e  #PF 1 
r******,,******* 

* 1411.78 
" 0.09 " 1411.69 
* 1411.14 
"0.007541 '' 2410.00 " 976.27 
* 2.44 
* 1.54 
* 27753.1 
* 1262.98 " 1410.15 
* 1.00 

* Element 
* W t .  n-Val . 
* Reach Len. (ft) 
* Flow Area (sq ft) 

* Top w id th  (ft) 
Vel . ( f t / s  g8;. Depth (ft] 

* conv. (cfs) 
* wetted per. (ft 

Shear ( lb/sq f t j  
* stream Power ( l b / f t  
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* L e f t  OB 2 
* 0.048 
* 1200.00 * 
* 0.41 ' 
* 0.41 * 
* 0.08 " 
' 20.00 * 
* 0.20 * 
* 0.02 * 

1.0 * 
* 20.00 " 
* 0.01 * 

5 ) "  0.00 ir 

channel * 
0.054 * 

1265.00 * 
987.30 * 
987.30 ' 
2409.92 * 
956.27 " 
2.44 * 
1.03 * 

27752.1 * 
956.28 * 
0.49 * 
1.19 * 

!(********** 
Righ t  OB * * 
1200.00 " * 



watermanwash. rep * 
* Frc tn  LOSS (ft) * 6.38 * cum volume (acre-ft) 202.34 * 469.03 * 179.41 * 

* 0 .01  * cum SA (acres) * 242.80 * 436.73 * 309.53 * .................................................................................................. 
warnlng: The energy l o s s  was greater than 1 .0  ft (0.3 m). between the current and previous cross sect ion.  

This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: waterman wash 
REACH: REACH 1 RS: 31.976 

Manning's n values num= 3 
s t a  n Val s t a  n v a l  s t a  n va l  

**h***U*t**t, , .**t**t**,,*******V*******it***~~**** 

9309.96 ,048 9583.15 .05410317.83 .048 

sank sta:  Lef t  Right Lengths: L e f t  channel R i  h t  Coeff Contr. Expan. 
9583.1510317.83 1050 112s 1850 .1 .3 

CROSS *t***Ubh*~t*,t*,f***~,,r)~~h,,(i~*~**~,,**lilih,I**,c**~~****~**~3~**~-~**~*,c********,c*****+~**************** SECTION OUTPUT p r o f i l e  #PF 1 

E.G. Elev (ft) * 1405.39 * ~ l e m e n t  i, Left  os : channel : R i  h t  06 * 
* v e l  Head (ft) * 0.06 * w t . n - V a l .  * 0.048 0.054 8.048 * 
* W.S. Elev (ft) * 1405.33 * Reach  en. (ft) * 1050.00 i' 1125.00 * 1050.00 * 
* c r i t  W.S. (ft) * 1404.58 *  low ~ r e a  (sq ft) * 68.87 * 1039.57 * 66.65 " 
* E.G. Slope (ft/ft) *0.003569 * Area (s ft) 7 * 68.87 * 1039.57 * 66.65 * 

Q Total  (cfs) * 2300.00 * Flow (C S) 
* 76.64 * 2153.84 * 69.52 * 

* TO width (ft) 1039.52 * TOP width (ft) * 147.52 * 734.68 : 157.32 : 
~ o t a l  (ft /s) 3. 1.96 * ~ v g .  v e l .  (ft /s) * 1.11 * 2.07 1.04 

ic ve? 
* Max Chl 0pth (ft) 2.19 * Hydr. oepth (ft) 

* 0.47 * 1.41 : 0.42 * 
* conv. Total  (cfs) * 38500.0 * conv. (cfs) * 1282.9 * 36053.4 1163.7 * 
* Length wtd. (ft) * 1099.02 * wetted Per. (ft) * 147.52 * 734.71 * 157.32 " 
* Min ch ~l (ft) * 1403.14 * Shear ( lb/sq ft) * 0.10 * 0.32 * 0.09 * 

nlpha n 1.07 * stream power ( l b / f t  s) : 0.12 * 0.65 * 0.10 : 
* ~ r c t n  LOSS (ft) * 5.08 * cum volume (acre-ft) 201.38 * 439.60 * 178.49 
* c & E LOSS (ft) * 0.00 * cum SA (acres) * 240.49 * 412.18 * 307.36 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

warning:  he energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross section. 

This may i n d i c a t e  the need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: waterman wash 
REACH: REACH 1 RS: 31.763 

INPUT 
Descr ipt ion:  
Sta t ion  levat ti on oata num= 70 

s t a   lev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
................................................................................... 

9148.58 1400.82 9190.78 1400.58 9196.6 1400.55 9201.95 1400.52 9252.03 1400.26 
9306.59 1400.06 9307.47 1400.06 9308.27 1400.06 9362.9 1399.93 9412.41 1398.89 
9425.24 1398.56 9432.78 1398.38 9438.48 1398.52 9449.41 1398.78 9494.63 1399.68 
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Manning's n Values num= 3 
Sta n Val s t a  n Val s t a  n Val 

**Ut**h************U*t****,,*I~***t****,,********** 

9148.58 .048 9944.5 .05410068.9 ,048 

Bank s ta :  Le f t  R i  h t  Lengths: L e f t  channel R i  h t  coeff Contr. Expan. 
9944.5 10068.9 1250 1316 1350 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev ft) : 1400.30 * Element * L e f t  oB : Channel * ~i h t  OB * * v e l  Head (it) 0.10 * W t .  n-Val. * 0.048 " W.S.   lev ft) 
0.054 * 8.048 * ' 1400.20 * Reach Len. (ft) * 1250.00 * 1316.00 * 1250.00 * * c r i t  w.S. Eft) * Flow nrea (sq ft) * 532.38 * 236.87 * 203.10 * * E.G. s lope (ft/ft) *0.006295 * Area (S ft) * 532.38 * 236.87 * 203.10 

* Q To ta l  (cfs) * 2210.00 * Flow ( ~ 7 s )  '1115.13 794.04 ' 300.83 * 
* TO w id th  ft) * 1233.99 " Top w id th  ft) 
* veY To ta l  { f t / s )  

* 675.95 " 124.40 * 433.64 * 
* 2.27 * Av v e l  . { f t / s  * 2.09 * 3.35 * 1.48 * * Max c h l  Dpth (ft) " 3.08 * HY%. Depth (ftj * 0.79 " 1.90 " 0.47 " 

* Conv. To ta l  c f s )  * 27855.3 * Conv. (cfs) 14055.3 : 10008.3 * 3791.8 * 
Length Wtd. Eft) * 1274.30 * wetted per. (ft) " 675.98 124.49 * 433.64 * 

* Min ch ~l (ft) * 1397.12 * shear ( lb/sq ft) 0.31 * 0.75 '< 0.18 " 
* Alpha * 1.27 * stream Power ( l b / f t  s) : 0.65 * 2.51 * 0.27 * *, F r c t n  Loss (ft) * 7.10 * cum volume (acre- f t )  194.14 * 423.11 * 175.24 * * c & E LOSS (ft) * 0.00 " Cum sA (acres) 230.57 * 401.08 * 300.24 * 
*~**********?<*V***~****?~****~I?~****~CII*II***~<"~*~<***~<*******+~*~<***"<,~*~<~<*,,***,,**~<**,?**,<**~,*****,,**~~~' 

Warning: The energy l o s s  was g rea te r  than 1.0 ft (0.3 m). between the  cu r ren t  and previous cross sec t ion .  

Th is  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: waterman Wash 
REACH: REACH 1 RS: 31.513 

INPUT 
Oescyipt ion:  
S t a t i o n  E levat ion  Data num= 59 

Manning's n Values num= 3 
s t a  n Val S ta  n v a l  s t a  n Val 

*******~~***************II*****III,~~***~C***,,*****,<*,< 

9616.36 .048 9949.43 .05410057.44 .048 

Bank Sta: Le f t  R igh t  Lengths: Le f t  channel R i  h t  Coeff Contr. Expan. 
9949.4310057.44 1300 1378 1900 .1 . 3  

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
**tV********t*****h**i<***(II**~<**iti~**V*t******~,*******~,**~?,?*****~,********,<*****,<*,<**,,**~~**,~**,,*,<* 

* 1393.21 ' Element *  eft OB * channel 'C ~i h t  0s * 
* 0.11 * w t .  n-val .  * 0.048 * 0.054 * 8.048 9~ 
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watermanwash.rep 
* W.S. Elev ft) * 1393.10 * Reach Len. (ft) 

* 1300.00 * 1378.00 + 1300.00 ' 
* c r i t  w.s. [ft) * 1392.57 *  low Area (sq ft) * 196.01 * 240.49 * 420.23 * 
r E.G slope (ft/ft) *0.004936 * Area (s ft) rF * 196.01 * 240.49 * 420.23 " 
* 4 ~ o t + l  (cfs) * 2100.00 * Flow (C 5) * 313.73 * 792.50 993.76 
* TO wld th  (ft) * 789.06 * TOP wid th  ft) * 310.45 : 108.01 * 370.60 * 
* vey Total  (ft /s) * 2.45 * Avi. ,vel .  Z f t /S )  

* 1.60 3.30 * 2.36 * 
2.98 * Hy r ~ e p t h  (ft) * 0.63 * 2.23 ' 1.13 : 

* * Max conv. Chl Tota l  Dpth (cfs) (ft) * 29891.6 * conv. (cfs) * 4465.7 : 11280.6 * 14145.3 
* ~ e n g t h  wtd. (ft) * 1328.86 * wetted Per. (ft) * 310.46 108.06 370.61 * 
* Min ch ~1 (ft) * 1390.12 * Shear ( lb/sq ft) * 0.19 : 0.69 * 0.35 " 

* 1.19 * Stream Power ( l b / f t  S) : 0.31 2.26 * 0.83 : * Alpha * ~ r c t n  LOSS (ft) a 6.30 * cum volume (acre-ft) 183.69 : 415.90 " 166.30 
c & E LOSS (ft) * 0.01 * cum SA (acres) * 216.42 397.57 ' 288.70 * 

* * * * * * v * * * * * , t * * * h * * * * * * , , * * * * * * * * * V * * * * * * * * * * * * * * * * * * * * ~ * * * ~ c ~ ~ * * * ~ * * ~ * ~ * * ~ ~ * * * ~ ~ * * ~ ~ ~ ~ * * ~ ~ * * * * * *  

warning:  he energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross sect ion.  

This may i n d i c a t e  the need for add i t iona l  cross sections. 

CROSS SECTION 

RIVER: waterman wash 
REACH: REACH 1 RS: 31.252 

Manning's n values num= 3 
s t a  n v a l  s t a  n Val s t a  n va l  

*****.,<*****tl**f **?*****ii****ii*****************,* 

9468.03 .048 9916.05 .05410077.04 ,048 . 

sank sta:  Lef t  Right Lengths: Lef t  channel Right coe f f  con t r .  Expan. 
9916.0510077.04 1400 1486 1400 .1 .3 

Warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross section. 

This may i n d i c a t e  the need for  add i t iona l  cross sections. 
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REACH: REACH 1 RS: 30.971 

INPUT 
Descr ip t ion :  
s t a t i o n  E levat ion  Data num= 92 

Sta Elev s t a  Elev s t a  ............................... 
9148.92 1380.01 9151.38 1380 9182.19 
9239.96 1379.68 9283.17 1379.57 9284.25 
9333.65 1379.44 9372.83 1379.32 9384.14 
9461.41 1379.05 9485.11 1378.97 9518.95 
9586.09 1378.96 9594.29 1378.99 9636.57 
9682.87 1379.32 9687.06 1379.34 9727.16 
9788.03 1379.54 9815.74 1379.42 9838.52 
9904.32 1379.35 9939.5 1379.23 9948.61 
10070.82 1378.6710096.95 1378.5710109.32 
10150.76 1378.510186.31 1378.5210204.57 
10263.3 1378.6210275.65 1378.6310301.79 
10366.01 1378.7210378.79 1378.7310410.89 
10455.78 1378.8310473.64 1378.8510494.27 
10546.13 1378.9710571.26 1379.0310581.26 
10648.25 1379.2110681.37 1379.2710686.75 
10742.7 1379.4310763.74 1379.4810796.51 
10840.73 1379.6410850.33 1379.6610879.23 
10951.85 1379.8310956.22 1379.8310957.95 
11033.21 1379.9211034.69 1379.92 

Elev s t a  Elev s t a  
**U***t*****t**************I,***I<* 

Manning's n  values num= 3 
s t a  n  v a l  s t a  n  Val s t a  n  Val 

**l********t*******~~**~~****,,**U*II*h****Y**,,**,,,<* 

9148.92 .048 9939.5 .05410070.82 ,048 

sank s t a :  Le f t  R igh t  Lengths: L e f t  channel R i  h t  coeff con t r .  Expan. 
9939.510070.82 1200 1251 1400 .1 .3 

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sect ion.  

Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sec t ions .  

CROSS SECTION 

RIVER: Waterman wash 
REACH: REACH 1 RS: 30.734 

INPUT 
Descr ip t ion :  
s t a t i o n  E levat ion  Data num= 112 

s t a  € l e v  s t a  E l e ~  s t a  Elev s t a  Elev s t a  Elev 
t***~l**ht*f**t?~**fII*?~~hV*UV******II~*U*(r~~**<~*~~~**~~******?~~*,~*9,+~****<~~~~**~*<,~*<~ 

8727.21 1374.64 8732.3 1374.64 8733.89 1374.64 8742.18 1374.64 8784.54 1374.64 
8792.67 1374.64 8835.18 1374.64 8853.03 1374.63 8885.83 1374.62 8913.4 1374.62 
8936.47 1374.61 8973.77 1374.61 8987.11 1374.61 9034.13 1374.59 9037.76 1374.59 
9056.64 1374.58 9088.4 1374.56 9094.5 1374.56 9139.05 1374.52 9154.87 1374.5 
9189.69 1374.46 9215.23 1374.41 9240.34 1374.36 9297.81 1372.2 9318.49 1371.39 
9370.56 1373.19 9382.79 1373.62 9392.27 1373.91 9396.33 1373.9 9442.91 1373.76 
9456.7 1373.73 9493.56 1373.66 9550.18 1371.64 9564.95 1371.21 9607.64 1372.35 
9645.49 1373.38 9685.55 1373.3 9696.13 1373.28 9698.17 1373.28 9746.78 1373.19 
9758.53 1373.16 9797.42 1373.07 9818.9 1373.01 9848.07 1372.91 9879.27 1372.8 
9898.71 1372.73 9939.63 1372.57 9949.36 1372.53 10000 1372.3710040.18 1372.36 
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Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

* *y *Y . * *h* * t * *~* * * * * * * * * * * * * * *V* * * * *U* * * * * * * * * * *  

8727.21 .048 9818.9 .05410260.92 ,048 

sank sta: Lef t  Right Lengths: Lef t  Channel ~i h t  coeff Contr. Expan. 
9818.910260.92 1225 1301 1925 .1 .3 

* E.G. Elev (ft) * 1373.64 * ~ l e m e n t  
* Lef t  0s : channel : R i  h t  OB : 

* v e l  Head (ft) * 0.05 * w t . n - V a l .  
* 0.048 0.054 8.048 

* W.S. Elev (ft) * 1373.59 *  each Len. (ft) 
* 1225.00 * 1301.00 * 1225.00 * 

* c r i t  W.S. (ft) * 1373.15 *  low Area (sq ft) * 386.99 : 448.10 : 340.93 * 
* E.G. slope (ft/ft) * 386.99 448.10 340.93 " 

* 748.94 * 841.65 * 429.41 * * Q 1 (cfs) 
+ TO width (ft) * 444.11 * 442.02 + 730.79 * 

ve? Tota l  (ft/s) * 1.72 * Avg. ,Vel. $f t /S)  
* 1.94 " 1.88 * 1.26 * 

2.38 * ~y r Depth (ft) * 0.87 * 1.01 : 0.47 : 
* * Max conv. chl Total  Dpth (cfs) (ft) * 29864.2 * conv. (cfs) * 11072.6 * 12443.2 6348.5 
* Length wtd. (ft) *- 1250.91 * wetted Per. (ft) * 444.26 ; 442.02 * 730.79 " 
* Min Ch El (ft) * 1372.36 * Shear ( lb/sq ft) * 0.25 0.29 * 0.13 " 
* ~l pha * 1.08 * stream power ( l b / f t  s) : 15!:$ : 39y:i; : 12!:ii : 
* Frctn  LOSS (ft) * 5.72 * cum volume (acre-ft) * 0.00 * cum SA (acres) * 175.62 * 380.10 * 232.01 * ;*$,,$,:*g::*!f:; **,,**,I * * * * * * *U*** *V*** * * *~** *~** * * * * * * *~** *~** * * * *~** * * * * *~~*** * * * * * * * * * *9~**  

Warning: Divided f low computed for  t h i s  cross-section. 
Warmng: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross sect ion.  

This may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: waterman wash 
REACH: REACH 1 RS: 30.488 

Elev s t a  
i********'*%***ii 

1368.33 9302.55 
1367.86 9425.89 
1367.37 9582.65 
1366.77 9686.85 
1367.28 9825.64 
1367.47 9947.81 
1367.7510102.44 
1367.7910209.57 
1367.4510307.31 
1366.9510419.14 
1366.7210512.17 
1366.7110628.71 
1366.7310717.04 
1366.7210838.28 
1366.6710923.01 
1368.5911047.85 
1368.6911153.76 
1368.8111257.42 

~ a n n i n g ' s  n values num= 3 
s t a  n Val s t a  n v a l  s t a  n Val 
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watermanwash.rep 
* t *b********** t * *******Ut**U******U**************  

9181.29 .048 9530.28 .05410125.75 .048 

Bank sta: Lef t  Right Lengths: Lef t  channel R i  h t  Coeff  Contr. Expan. 
9530.2810125.75 1200 1266 1300 .1 .3 

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

This may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: Waterman wash 
REACH: REACH 1 RS: 30.248 

Elev Sta Elev s ta  
................................. 

Manning's n Values num= 3 
s t a  n Val s t a  n va l  s t a  n Val 

*Y*******************,<**,<*r,<***,t************+,**** 

9133.79 .048 9687.78 .05410156.84 ,048 

sank Sta: Lef t  Right Lengths: L e f t  channel R i  h t  Coeff  contr .  Expan. 
9687.7810156.84 1150 1217 lf50 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

' E.G.  lev ft) 
* ve l  Head (Ft) 

: 1362.28 " Element * L e f t  0s * channel * R i  h t  0s : 
0.05 * W t .  n-Val. * 0.048 " 0.054 " 8.048 * W.S. Elev (ft) * 1362.22 * Reach Len. (ft) * 1150.00 * 1217.00 : 1150.00 * " C r i t  w.s. (ft) * 1361.84 *  low Area (sq ft) * 150.35 * 586.13 441.35 * 

* E.G. slope (ft/ft) "0.004595 * Area t sg  ft) * 150.35 * 586.13 * 441.35 * * Q Total  (cfs) * 1970.00 * Flow c S) 
$r Top width (ft) 

': 188.92 1268.38 512.71 " * 1866.22 % Top Width (ft) * 324.50 469.06 " 1072.66 " 
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watermanwash. rep * 
* v e l  Total  (ft /s) v e l  . (ft/s) 1.26 * 2.16 * 1.16 ' ::64: : % Y ~ % E .  ~ e p t h  (ft) * 0.46 * 1.25 * 0.41 : * Max Chl Dpth (ft) 

9- 29062.1 * Conv. (cfs) * 2786.9 2 18711.5 " 7563.6 * 
(cfs) * 1190.05 * wetted Per. (ft) * 324.50 469.06 * 1072.67 * 

* 1360.77 * Shear ( lb/sq ft) * 0.13 * 0.36 * 0.12 ' 
* ~ l p h a  * 1.26 * stream power ( l b / f t  s) : 0.17 * 0.78 * 0.14 : 
* ~ r c t n  LOSS (ft) * 6.07 * cum volume (acre-ft) * 147.48 : 365.45 * 91.65 

* 0.00 * cum SA (acres) 349.14 * 182.48 * :,$,f,~~3,:;::,c6~:~ *********,<******* t d ~ i i ( i * ~ * * * * ~ ~ * * * * * * * ~ ~ * 9 c * * ~ * , c * ~ ~ ? i ~ ~ * ~ * * v ~ * * * * * * * * * * * , * * * * * * * * *  

warning: Div ided f l ow  computed f o r  t h i s  cross-section. 
warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross section. 

This may i n d i c a t e  the  need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: waterman wash 
REACH: REACH 1 US: 30.018 

- .  
~ e s c r i p t i o n :  
s t a t i o n  E levat ion Data 

s t a  Elev Sta 
* * * * * * * * * * * * * * * * * * * * V * * * ~  

8799.49 1357.42 8822.56 
8901.05 1357.28 8947.15 
9052.44 1357.02 9058.04 
9200.84 1356.54 9210.36 
9315.65 1356.12 9360.67 
9450.52 1355.75 9473.57 
9529.02 1355.58 9578.86 
9684.14 1355.37 9686.01 
9840.17 1355.09 9842.07 
9947.35 1354.83 10000 

10106.91 1355.1610116.35 
10193.93 1355.4610213.83 
10282.64 1355.6410310.28 
10387.86 1355.6410423.96 
10481.11 1355.6110504.21 
10581.79 1355.6610588.03 
10694.94 1355.7110698.14 
10775.72 1355.7510801.86 
10855.32 1355.810892.07 
10969.65 1355.8910989.25 
11031.78 1355.93 11112.4 

11213.7 1356.0511289.73 
11461.69 1356.4811472.84 

num= 112 
Elev s t a  

,,********s*t*Yh** 

Manning's n Values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

* ~ * * * * * * * * . * * * ~ * h , t * . * t * * , < ~ , , * * ~ * * * * ~ * * * i c * , ~ * * * ~ * * ~ ~ ~ *  

8799.49 ,048 9736.78 .05410160.37 .048 

sank Sta: Lef t  Right Lengths: Lef t  channel u i  h t  Coeff cont r .  Expan 
9736.7810160.37 1200 1256 1300 .1 .3 

CROSS * *+ *V* * * *~h+*Y*9 t t l t * * * , s * * * * * * * t * * *~ * * *~~~* *~~* * * *~~* ,c *~*~* * *~~* * * * * * * * * * * *~~* * * * * * * * *+~*  SECTION OUTPUT p r o f i l e  #PF 1 

* E.G. Elev (ft) * 1356.21 * ~ l e m e n t  * Lef t  os ; channel : R i  h t  06 * 
* ve l  Head (ft) * 0.06 * w t .  n-val .  * 0.048 0.054 8 . 0 4 8 '  
* W.S. Elev (ft) * 1356.16 * Reach Len. (ft) * 1200.00 * 1256.00 " 1200.00 * 

c r i t  W.S. (ft) t *  low ~ r e a  (sq ft) * 220.87 * 477.57 * 439.58 * 
* E.G. slope (ft/ft) *0.005704 * Area (s ft) * 220.87 * 477.57 : 439.58 * 
* Q Tota l  ( c ~ s )  " 1950.00 * Flow (C?S) * 330.36 * 1075.08 544.56 : : TOY width Eft) * 1994.86 * TOP width (ft) * 431.63 * 423.59 * 1139.64 

Total  f t /s)  * 1 .71  * ~ v g . v e l .  ( f t /~)  * 1.50 * 2.25 " 1.24 * 
* 1.42 * Hydr. Depth (ft) * 0.51 * 1.13 * 0 . 3 9 :  

Max Chl Dpth (ft) * 25820.3 * Conv. (cfs) * conv. Tota l  (cfs) * 4374.4 : 14235.4 * 7210.6 
* Length wtd. (ft) * 1233.84 * wetted per. (ft) * 431.63 423.59 * 1139.64 * 
* Min ch ~l (ft) * 1354.74 * Shear ( lb/sq ft) * 0.18 " 0.40 ' 0.14 " 

* ~ l p h a  * 1.23 * Stream power ( l b / f t  s) 2 0.27 : 0.90 : 0.17 : 
* ~ r c t n  LOSS ft) * 6.86 * cum volume (acre-ft) 142.58 350.59 80.02 
* c & E LOSS tft) * 0.00 * cum SA (acres) * 151.41 * 336.67 * 153.28 * 
* t l * * * Y * * * h Y * * t V ~ * , ~ * * * * * * * * * * * * * * * , < * * * * * * * , , * , < * * * * * * * * * * * * * * * 9 c * * * * * * * * * * * " ~ * * ~ ~ * * * ~ * * * * * * * * * * * * ~ ~ * ~ ~  

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross sect ion.  

Page 125 



watermanwash.rep 
Th i s  may i n d i c a t e  t he  need f o r  a d d i t i o n a l  cross sect ions.  

CROSS SECTION 

RIVER: Waterman Wash 
REACH: REACH 1 RS: 29.780 

INPUT 
Descr ip t ion :  
s t a t i o n  E levat ion  Data num= 75 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
* * * * * * * * * * * * * * * * * * * * , , * * * * * * ~ , * * , < * , ~ * * , < , < * * * * , , * , ~ 9 < * * * , , * * , < * , , * * * * * * , < , < * , ? * * * * ~ ~ * * * ~ ~ * * * * * * *  

Manning's n values num= 3 
s t a  n v a l  s t a  n v a l  s t a  n v a l  

****Y*h*Yl**W**** t* I I * * . I , *V* I , ********** ,~********* ,<  

9387.96 ,048 9797.9 ,05410228.41 .048 

Bank s ta :  L e f t  R igh t  Lengths: L e f t  channel R i  h t  Coef f  Contr. Expan. 
9797.910228.41 1325 1400 1!25 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
h*h,,**,~***,<*******,,********h,,***.~,*h",~,**,,***,~**~<*~,~~**~,,,~**,,***,<*,<,~,~**,,*********,,***"r**,~*~,,**i,**,< 

' E.G. Elev ft) Z * 1349.35 * Element "  eft 0s * channel : ~i h t  0 s  : 
* v e l  Head ( t) * 0.07 * w t .  n-Val. 0 . 0 4 8 '  0.054 8.048 
^ W.S. Elev (ft) * 1349.28 " Reach  en. (ft) * 1325.00 1400.00 * 1325.00 : 
* c r i t  w.s. (ft) * 1348.78 *  low Area (sq ft) * 147.25 * 537.52 * 246.28 
* E.G. s lope (ft/ft) '0.005426 * Area (s ft) * 147.25 * 537.52 * 246.28 * 
'( Q To ta l  (cfs) " 1920.00 * Flow (c?s) * 246.83 '< 1263.28 * 409.89 * 
" TO Width (ft) * 1059.09 * TOP w ld th  ft) * 233.63 * 430.51 * 394.95 * 
fc ve'i To ta l  ( f t / s )  * 2.06 v e l .  t f t / s )  * 1.68 * 2.35 : 1.66 * 
" Max chi ~ p t h  (ft) * 1.36 : :;!E. Depth (ft) * 0.63 * 1.25 0.62 * 
* conv. To ta l  c fs )  * 26066.1 * conv. (cfs) * 3351.0 *17150 .4  * 5564.7 * 
* Length wtd. Zft) * 1374.28 * wetted Per. (ft) * 233.63 * 430.51 * 394.95 * 
* ~ l n  ch ~l (ft) * 1347.92 * Shear ( lb/sq ft b 0.21  * 0.42 * 0 .21  * 
* ~l pha * 1.08 stream power (1 /ft s) ; 0.36 : 0.99 : 0.35 * 
* FrCtn LOSS (ft) * 6.17 ' Cum Volume (acre- f t )  137.51 335.95 70.58 * 
* C & E LOSS (ft) * 0 .01  * cum sA (acres) 142.25 * 324.35 * 132.14 " 
*********h*********,,h,<**,,**h*******",,,**,,***"~*********,,,,**,,***,,*,,*,~*,~,~**,~,~*****~~**~"~****"*?~*i~*** 

Warning: The energy l o s s  was greater  than 1 .0  ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: waterman wash 
REACH: REACH 1 RS: 29.515 

INPUT 



~ a n n i n g ' s  n Values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

* ,<t~**~*,<****~****** ir* , , ****"I****** i (***V*********  

8679.34 .048 9630.21 .05410121.07 ,048 

sank sta: L e f t  Right Lengths: L e f t  Channel R i  h t  coe f f  contr .  Expan. 
9630.2110121.07 1200 1278 800 .1 .3 

$$$::*:5$::$2*$y:Ey$**!::21:2EE*:*******,?****,,*******9t***%*********************************** 
* E.G. Elev (ft) * 1343.17 * ~ l e m e n t  *  eft DB : channel R i  h t  06 : 
* vel  Head (ft) * 0.05 * w t .  n-val .  * 0.048 0.054 8.048 
* W.S. Elev (ft) * 1343.12 *  each Len. (ft) 

* 1200.00 * 1278.00 * 1200.00 * 
: c r i t  W.S. (ft) * 1342.60 *  low ~ r e a  (sq ft) * 98.25 * 624.89 * 379.91 * 
A E.G. Slope (ft/ft) "0.003770 * Area ft) * 98.25 * 624.89 ', 379.91 
* Q Tota l  ( c ~ s )  * 1890.00 * Flow i:?S) * 114.35 :1240.15 : 535.49 * 
* TO w id th  (ft) * 1290.84 " TOP wldth (ft) * 205.06 490.86 594.93 * 
* vey Tota l  (ft /s) * 1.71 * Av Vel . (ft/s) 

* 1.16 * 1.98 * 1.41 * 
Max c h l  ~ p t h  (ft) * 1.43 * H Y ~ E  ~ e p t h  (ft) * 0.48 * 1.27 : 0.64 * 

* 30781.5 * conv. (cfs) * 1862.4 * 20197.8 8721.3 ' 
(cfs) * 1247.13 * wetted per. (ft) * ~ e n g t h  wtd. (ft) * 205.06 : 490.86 * 594.93 * 

* 1341.69 * Shear ( lb/sq ft) * 0.11 0.30 * 0.15 * * Min Ch E l  (ft) 
* ~ l p h a  * 1.10 * s t r e a m  power ( l b / f t  s) : 132:+2 : 31y:z; 0.21 : 

* 6.08 * cum volume (acre-ft) 61.05 * Frc tn  LOSS (ft 

* ****** c & E .,<% LOSS (ft * ( t l * * * i , c * t t h * * * * * * * * * * * i i V i r ( i ~ * ~ I * * , c * * * * * * * * * * * * * * - * c * * * * * * * * * * * * * * * * A  0.00 * cum SA (acres) 
* * 135.58 * ?:S;21,,:.Ui$!;!L.: 

Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
, 

0.7 o r  greater than l.4, .his may i n d i c a t e  the need for  add i t iona l  cross sec(ions. 
Warnlng:   he energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and prevlous cross section. 

This may ind ica te  the need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: waterman wash 
REACH: REACH 1 RS: 29.273 

TNPllT 

Manning's n Values num= 3 
s t a  n Val s t a  n Val n Val 

U***i*tt****t*t**************Ir*i(suli**2Z?*,c****** 

9044.31 ,048 9794.87 ,05410086.51 ,048 

Bank s ta :  L e f t  Right Lengths: L e f t  channel ~ i g h t  coeff cont r .  Expan. 
9794.8710086.51 1200 1259 1200 .1 .3 

a Page 127 



warning:   he conveyance r a t i o  (upstream conveyance d i v i d e d  by downstream conveyance) i s  l e s s  than 
0.7 o r  g rea ter  than 1.4. Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sect ions.  

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sect ion.  

Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: waterman wash 
REACH: REACH 1 RS: 29.034 

INPUT 
Descr ip t ion :  
S t a t i o n  E levat ion  Data num= 52 

s t a  Elev s t a  EleV s t a  Elev s t a  Elev s t a  Elev 
f~ * * * * *V* * * * * * t * * * * t?<*h*~~* * *~~ i I * i< i~ * * * * i i *~~* * * * * * * * * * * * * , , * *~ , "~*"~* * * * * * * , , * , , * * "~ , t * * *~ , * , , , ,  

Manning's n  Values num= 3 
s t a  n  Val s t a  n  v a l  s t a  n  v a l  

*~*t***************,,,i,,***"<IIII*,I***h**hhhh********* 

9371.7 ,041 9848.67 .04110301.09 ,041 

sank s ta :  L e f t  R igh t  Lengths: L e f t  channel R i  h t  c o e f f  con t r .  Expan. 
9848.6710301.09 1300 1356 1700 .1 .3 

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sec t ions .  
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CROSS SECTION 

RIVER: waterman wash 
REACH: REACH 1 RS: 28.777 

INPUT 
Descr ipt ion:  Approximately a t  crossin o f  Gas Line Road. 
s t a t i o n  E levat lon Data num= 71i 

s t a  Elev s t a  Elev s t a  Elev s t a  
**V*h****h**t***t*************II*t*****************,r*****> 

9295.09 1325.75 9335.92 1325.68 9354.01 1325.65 9387.01 
9438.09 1325.49 9483.21 1325.43 9489.17 1325.42 9511.73 
9547.8 1325.38 9591.34 1325.35 9612.4 1325.35 9642.42 
9693.5 1325.3 9741.6 1325.28 9744.59 1325.28 9755.86 
9806.2 1325.26 9846.75 1325.24 9870.8 1325.24 9897.84 
9948.92 1325.2 10000 1325.1710043.59 1325.1810050.65 
10101.31 1325.110130.77 1324.9810151.96 1324.9110174.36 
10217.95 1324.5810253.26 1324.4110261.54 1324.3910303.91 
10312.6 1324.2710348.71 1324.2810354.57 1324.28 10392.3 
10435.89 1324.6410455.87 1324.7310479.48 1324.8610506.52 
10557.17 1325.2810566.66 1325.3210607.83 1325.4910610.25 
10653.84 1325.6310658.48 1325.6410697.43 1325.7110709.13 
10759.78 1325.7510784.61 1325.7610810.44 1325.7610846.25 
10871.78 1325.7810911.74 1325.810915.37 1325.8 10937.8 
10962.39 1325.8110963.98 1325.81 

Elev s t a  Elev 
........................ 

1325.58 9418.61 1325.52 
1325.4 9540.26 1325.38 
1325.33 9677 1325.31 
1325.28 9795.67 1325.27 
1325.23 9935.4 1325.21 
1325.1810087.18 1325.12 
1324.7910202.61 1324.66 
1324.2610305.13 1324.27 
1324.4310405.22 1324.46 
1325.0110523.07 1325.1 
1325.5 10625.2 1325.55 
1325.7310741.02 1325.74 
1325.7710861.09 1325.77 
1325.8110958.96 1325.81 

Manning's n values num= 3 
s t a  n Val s t a  n v a l  s t a  n v a l  

*t**~*c$c**t**h****t***U*h**V**I1ire*I1h*i1Yh**%%**9e* 

9295.09 ,0419795.67 ,04110566.66 .041 

Bank s ta :  L e f t  n igh t  Lengths: L e f t  channel Right Coeff contr .  Expan. 
9795.6710566.66 1100 1168 1100 .1 .3 

$~::~*:$$;::~*:y;~y~**~~:~~:*$::*:***,c****,<**********,<***,t**********************<<**,c*******~~** 
* E.G. Elev (ft) * 1325.65 * ~ l e m e n t  * Left  OB : channel : R i  h t  OB " 
* v e l  Head (ft) * 0.05 * W t .  n-Val. * 0.041 0.041 8.041- 
* w.s. Elev (ft * 1325.60 * Reach  en. (ft) * 1100.00 * 1168.00 * 1100.00 " 

* 1325.29 *  low Area (sq ft) * 93.79 * 555.47 * 9.98 * 
"0.004232 Area (s ft) * 93.79 * 555.47 * 9.98 * 
* 1140.00 ' Flow (C?S) * 81.53 * 1052.45 " 6.02 * 
* 1266.92 * TOP width (ft) * 418.89 fs 770.99 * 77.04 z 

Tota l  (ft /s) " 1.73 ve l  . (ft/s) * 0.87 * 1.89 * 0.60 
* Max ch l  ~ p t h  (ft) * 1.34 : $ Y ~ E .  Depth (ft) * 0.22' 0.72; 0.13" 
* conv. Tota l  (cfs) * 17524.7 * conv. (cfs) * 1253.3 "16178.9 92.6 " 
* ~ e n g t h  wtd. (ft) * 1159.60 * wetted Per. (ft) * 418.89 * 770.99 * 77.04 * 
* Min ch ~l (ft) * 1324.26 Shear ( lb/sq ft) * 0.06 * 0.19 " 0.03 * 
* Alpha * 1.13 * stream power ( l b / f t  s) ; 0.05 : 0.36 * 0.02 * 
* Frc tn  LOSS (ft) * 4.46 * cum volume (acre-ft) 123.89 279.61 * 51.00 * 
* c & E LOSS (ft) * 0.00 * cum SA (acres) * 112.76 * 268.27 ' 94.53 " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross sect ion.  

This may i n d i c a t e  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: waterman wash 
REACH: REACH 1 RS: 28.556 
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Manning's n  values num- 3 
Sta n  v a l  S ta  n  v a l  s t a  n  Val 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9395.46 .041 9651.8 .04110354.08 .041 

warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 
0.7 o r  greater  than 1.4. This may i n d i c a t e  t he  need f o r  add i t i ona l  cross sect ions.  

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and previous cross sect ion.  

Th is  may i n d i c a t e  the  need f o r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: waterman wash 
REACH: REACH 1 RS: 28.305 

INPUT 
Descr ipt ion:  
s t a t i o n  E levat ion  Data num= 85 

s t a  Elev s t a  Elev Sta Elev s t a  Elev s t a  Elev 

Manning's n Values num= 3 
Sta n  v a l  s t a  n  v a l  s t a  n  Val 

* * * * * * * * * * * * *U*** * * * * * * * * * , , , i * * i i *~ t * * *~t * *~ , * * * * * ,~*  

8858.56 .0419048.58 .04110921.25 .041 

sank sta:  L e f t  Right  Lengths: L e f t  channel R i  h t  Coeff  cont r .  Expan. 
9048.5810921.25 1425 1508 1825 .I .3 

$!::2*::$I::!*2!:i!~,,*~;::,~:*~i:*:**************,,**************************,<*,<,,**,,********q'*** 
* E.G. Elev (ft) * 1313.95 " Element * L e f t  os : Channel : Right  os : 
* v e l  Head (ft) * 0.07 * W t .  n-Val. * 0.041 
* W.S. Elev (ft) * 1313.87 * Reach  en. (ft) * 1425.00 1508.00 * 1425.00 * 
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watermanwash. rep * * 556.58 * * 
* c r i t  W.S. (ft) * 1313.68 * F ~ O W  Area (sq ft) * * 556.58 : 
a E.G. slope (ft/ft) *0.009467 * Area (s ft) 

* 
7 * * 1220.00 * 

* Q Total  ( c ~ s )  * 1220.00 ' Flow (C 5) *i * 1135.67 * 
* TO wid th  (ft) * 1135.67 * TOP width (ft) * * 2.19 " * 
* vey ~ o t a l  (ft /s) * 2.19 * ~ v j .  ,vel. ( f t /s)  * * 0.49 z * 

* 0.84 * Hy r oepth (ft) 
* 

* Max chl 'pth eft) * 12538.8 * conv. (cfs) * 12538.8 * 
* conv. ~ o t a l  (cfs) u * 1135.69 * * 
* ~ e n g t h  Wtd. (ft) * 1508.00 * wetted per. (ft) * * 0.29 * * 
*  in ch E l  (ft) * 1313.03 * Shear ( lb/sq ft) 0.63 : * 
* Alpha a 1.00 * stream Power ( l b / f t  s) : 

u 4.45 * cum volume (acre-ft) 121.30 * 248.15 47.37 * * Frctn Loss (ft) * 0.01 * cum sA (acres) 

warning: Div ided flow computed f o r  t h i s  cross-section. 
warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s , l e s s  than 

0.7 o r  greater than 1.4. This may ind ica te  the need f o r  add i t iona l  cross secflons. 
Warning:   he energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and prevlous cross section. 

This may i n d i c a t e  the need for add i t iona l  cross sections. 

CROSS SECTION 

RIVER: waterman wash 
REACH: REACH 1 RS: 28.019 

INPUT 
~ e s c r i  p t i on :  
s t a t i o n  Elevat ion Data 

s t a  Elev Sta 
**.~******..h*******II*IIII*i 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

* . * * , < * * * * * * V * ? * * ~ * * ~ Y * * , , V * I I * * * ~ * * * * * * * * * * ~ ~ * * * * " ~ * *  

4767.76 ,041 9753.6 .04110910.61 ,041 - - - . . . . 
Bank sta:  Lef t  Right Lengths:   eft channel ~i h t  Coeff cont r .  Expan. 

9753.610910.61 1150 1218 l?50 .1 .3 

$~:~:,~~::$::*:y::y:**:::g;:*:!:*:************,<*,,********************<,9<********************~~** 
* E.G. Elev (ft) * 1309.48 * ~ l e m e n t  * 0.041 * Left  OB : channel : Right OB : 

0.03 * w t .  n-val. * ve l  Head (ft) 
* W.S. Elev (ft) * 1309.45 * Reach Len. (ft) .. 985.35 " * 1150.00 : 1218.00 * 1150.00 1 

* 1308.70 *   low Area (sq ft) * c r i t  W.S.  (ft) * * 985.35 r ~ . ~ . s l o p e ( f t / f t )  "0.001453 * A r e a ( S  ft) 
* 

t * 1270.00 li * Q Total  ( c ~ s )  * 1270.00 " Flow (CqS) * * 1093.54 " * 
* T O  width ft) * 1093.54 * TOP width (ft) * * 1.29 " * veY Tota l  $f t /s)  * 1.29 * ~ v j .  ,vel .  (ft /s) 

* 
* * 0.90 * * 

*  ax ch l  ~ p t h  (ft) * 1.48 * ~y r ~ e p t h  (ft) u * 33314.2 " * 
* conv. Tota l  r f s )  * 33314.2 * conv. (cfs) * 1093.56 " * 
* ~ e n g t h  wtd. ft) * 1218.00 ' wetted Per. (ft " 0.08 " * 
*  in Ch ~l (ft) * 1307.97 * Shear ( lb/sq ft 

0.11 : V 

* ~ l p h a  a 1.00 * stream power (1 * 4.95 * cum volume (acre-ft) 121.30 * 221.46 47.37 * * Frc tn  Loss (ft) 
* c & E Loss (ft) * 0.02 * cum sA (acres) * 102.14 ', 181.92 * 84.92 * 
**V***********,<*h,t*,I *********** ,<**,? ...................................................................... 

warning:   he conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
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watermanwash.rep 
0.7 o r  greater  than 1.4. This  may i n d i c a t e  t he  need f o r  add i t i ona l  cross sect ions.  

warning:   he energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and previous cross sect ion.  

This may i n d i c a t e  t he  need for  add i t i ona l  cross sect ions.  a - 
CROSS SECTION 

RIVER: Waterman wash 
REACH: REACH 1 RS: 27.788 

INPUT 
Descr ip t ion :  
s t a t i o n  E levat ion  Data num= 94 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
**t************t*****(I~*****h***rV***t*************~~*********,,**,,**********,~*** 

9079.3 1305.48 9088.51 1305.46 9095.42 1305.45 9139.15 1305.36 9155.72 1305.34 
9189.79 1305.28 9216.03 1305.25 9240.43 1305.22 9276.33 1305.19 9291.06 1305.18 
9336.64 1305.13 9341.7 1305.12 9368.22 1305.07 9392.34 1305.03 9403.25 1305.11 
9409.03 1305.15 9442.95 1305.37 9448.89 1305.41 9449.01 1305.41 9474.47 1305.07 
9476.98 1305.04 9519.93 1304.57 9544.26 1304.45 9577.86 1304.27 9594.89 1304.18 
9638.17 1303.99 9645.53 1303.96 9684.11 1303.85 9696.17 1303.81 9698.47 1303.81 
9746.81 1303.74 9758.78 1303.74 9797.45 1303.73 9819.08 1303.72 9848.09 1303.72 
9879.39 1303.71 9898.72 1303.7 9939.7 1303.69 9949.36 1303.68 10000 1303.66 
10041.6 1303.7110051.36 1303.7210083.21 1303.7610102.71 1303.7810124.81 1303.81 
10154.07 1303.8610166.41 1303.8810205.42 1303.9510208.02 1303.9510219.09 1303.97 
10249.62 1304.0310256.78 1304.0410291.22 1304.0910308.13 1304.1110332.83 1304.15 
10359.49 1304.1910374.43 1304.2210410.84 1304.2910416.03 1304.310438.18 1304.35 
10457.64 1304.4 10462.2 1304.4110499.24 1304.510513.55 1304.5410540.84 1304.63 
10564.91 1304.7210582.45 1304.7910616.26 1304.9410624.05 1304.9710657.28 1305.14 
10665.65 1305.1810667.62 1305.1910707.26 1305.3910718.97 1305.4610748.86 1305.62 
10770.33 1305.7410790.46 1305.8410821.68 1306.0110832.07 1306.0610873.04 1306.26 
10873.67 1306.2610876.37 1306.2710915.27 1306.4310924.39 1306.4610956.88 1306.58 
10975.75 1306.6410998.48 1306.7 11027.1 1306.7611040.08 1306.7811078.46 1306.81 
11081.69 1306.8211095.46 1306.8111123.29 1306.7911126.98 1306.79 

Manning's n values num= 3 
s t a  n Val s t a  n Val S ta  n Val 

* * t * * * * * i , t h * * * * f * * V , i * * ~ ~ * * ~ ~ * ~ * I ~ * * * * * * * * , i * " : ~ ' * * * * * ~  

9079.3 ,041 9442.95 .04110718.97 ,041 

Bank s ta :  Le f t  R ight  Lengths: Le f t  channel R i  h t  Coeff  cont r .  Expan. 
9442.9510718.97 1100 1155 l?00 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  #PF 1 
* * t 9 ~ * ~ ~ ~ * * t C ~ ~ * * * * l + l * h + ~ I 1 h ~ ~ ? t ~ ~ V 1 1 I ) I 1 t I 1 h ~ ~ ~ t h 9 r * ~ ~ ~ ~ * < ~ ~ ~ ~ ~ ~ ~ c ? ~ * * * ~ ~ ~ ? ~ ~ ~ * * * ~ ~ ~ ~ ~ ~ ~ ~ ? t ~ ~ ~ ~ ~ * ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ? ~ ~ ~ ~ ~ * ~ ~ ~ ~ ~ ~ ~ c ~ ~ ~ ~ ~ ~  

" E.G. Elev ft) * 1304.51 ' Element * L e f t  06 Channel : Right  os : " Vel ~ e a d  (It) * 0.21 " W t . n - V a l .  0.041 
* W.S. Elev ft) * 1304.30 *  each Len. (ft) * 1100.00 * 1155.00 * 1100.00 * 
* c r i t  w.s. 5ft) * 1304.30 * Flow Area (sq ft) ; * 353.39 * (i " E.G. s lope (ft/ft) "0.033390 * Area s ft) * 353.39 * 
,' Q Tota l  (cfs) " 1310.00 " Flow \;c?s) * 1310.00 : * To wid th  (ft) * 843.85 * TOP Wldth (ft) ' 843.85 * 
* ve7 

* 
Tota l  (f t /s) * 3.71 ' A v j . , V e l  . ( f t /S)  *i " 3.71 " * 

* Max ch l  Dpth (ft " 0.64 * Hy r ~ e p t h  (ft) * 0.42 : 
* conv. Tota l  (c fs l  * 7169.0 * conv. (cfs) * 7169.0 * Length Wtd. (ft) * 1140.08 * wetted per. (ft) * * 843.86 * 1) 

* Min ch E l  (ft) 1303.66 * shear ( lb/sq ft) li " 0.87 " ' Alpha 
* 

* 1.00 ~ S t r e a m P o w e r ( l b / f t s )  * * 3.24 * * Frc tn  Loss ft) * 0.43 * cum volume (acre- f t )  " 121.30 '# 202.74 : 47.37 * 
* C & E LOSS 8ft) * 0.06 * cum SA (acres) * 102.14 154.83 84.92 * 
***,,*l**t**~~*i+***h~~**~,**~~******+****,,*,t**,~*~~******~~**~<*******"~*****"*******,~*,~**,,**~**",** 

Warning: The energy equation could not  be balanced w i t h i n  the  spec i f i ed  number o f  i t e r a t i o n s .  The 
program used c r i t i c a l  depth for  t he  water surface and continued on w i t h  t he  ca l cu la t i ons .  

Warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 
0.7 o r  greater  than 1.4. This  may i n d i c a t e  the  need f o r  add i t i ona l  cross sect ions.  

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cur rent  and previous cross sec t ion .  

This may i n d i c a t e  t he  need f o r  add i t i ona l  cross sect ions.  
Warning: During the  standard s tep i t e r a t i o n s ,  when the  assumed water surface was s e t  equal t o  c r i t i c a l  

i r 
depth, t he  ca lcu la ted water surface came back below c r i t l c a l  depth. This i nd i ca tes  t h a t  there  .- 
not  a v a l i d  s u b c r i t i c a l  answer. The program defau l ted  t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: Waterman wash 
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watermanwash. rep 
REACH: REACH 1 RS: 27.570 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

yh*t,<*******t**t*******,,*h,<*******9<************* 

8889.51 ,0419799.04 .04110410.72 ,041 

sank Sta: Lef t  Right Lengths:   eft channel R i  h t  coe f f  cont r .  Expan. 
9799.0410410.72 600 611  200 .1 .3 

* Lef t  0s : channel : R i  h t  0s z * E.G. Elev (ft) * 0.041 
* v e l  Head (ft) 

0.041 8.041 

* W.S. Elev (ft) * 600.00 * 611.00 : 600.00 : 
c r i t  W.S. (ft) 

* 1066.05 * 1112.97 614.39 
p e ( f t f t )  * 1066.05 * 1112.97 * 614.39 * 

Q Total  (cfs) 
* 527.08 : 628.40 : 194.52 * 

* TO Width ft) 
* 714.97 611.68 804.13 : 

* vey Total $ f t /S )  
* 0.49 ; 0.56 : 0.32 

v * 1.49 1.82 0.76 2 * Max ch l  ~ p t h  (ft) 
* conv. Total  (cfs) * 50424.4 * 60117.4 * 18609.2 

* ~ e n g t h  wtd. (ft) 
* 714.98 : 611.68 804.14 * " 0.01 * Min ch ~l (ft) 

CULVERT 

RIVER: waterman Wash 
REACH: REACH 1 RS: 27.530 

INPUT 
Descr ipt ion:  2 - 4 '  x 2.5' BOX 
Distance from upstream xs = 200 
Deck/Roadway,Width - - - 2 5 
weir  coefficient - 2.6 
upstream Deck/Roadway coordinates 

num= 4 
Sta Hi cord Lo cord Sta H i  cord Lo cord s t a  ~i cord LO cord 

y*f*****t ,~**,~**~**,~**i**V***V*, ,*V********,~**,~*~**~*********~~*******~~**** 
9000 1301.55 10000 1301.59 10692.68 1300.8 

10692.69 1302 

98 
Sta Elev Sta Elev  lev 

8889.51 1302.35 8894.7 1302.35 8901.94 1302.33 8910.65 1302.31 8956.84 1302.2 
8995.19 1302.07 9011.74 1302.01 9031.69 1301.92 9066.65 1301.74 9095.67 1301.58 
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Manning's n values num= 3 
s t a  n v a l  s t a  n Val S ta  n Val 

* * * * * * * , thYt** * * * * * * *~#**~ , * * * * * * * * * * * * * * * ( * * * * * * * * *  

8889.51 ,041 9799.04 .04110410.72 .041 

Bank s ta :  L e f t  Right  c o e f f  con t r .  Expan. 
9799.0410410.72 .1 .3 

Downstream Deck/Roadway coordinates 
num= 4 
s t a  H i  Cord Lo cord  s t a  H i  cord  Lo cord  s t a  H i  cord Lo cord 

**t***h*********h***h*,c*(~~**hIIII**~<9~*,t****~~**,,**~<*****~~***~t,,**,,**,<***,'***** 

9000 1301.55 10000 1301.59 10904.61 1300.4 
10904.62 1301.55 

Downstream Bridge Cross sec t ion  Data 
s t a t i o n  E levat ion  Data num= 70 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
*t****t*+********U**i*,<I11~i~**i:**"<********",**,,**,,,~*~~*,<,,**,,*******,,******~<~,,~*,<***,<** 

Manning's n values num= 3 
s t a  n Val s t a  n v a l  s t a  n Val 

*I**********Y?~tU**h~,, ,*****h****+*.*,<*~,,*** 

9141.87 .041 9799.49 .04110214.49 .041 

Bank s ta :  Le f t  R ight  Coeff con t r .  Expan. 
9799.4910214.49 .1 .3 

Upstream Embankment s ide  s l o  e - - 
- 0 hor i z .  t o  1.0 v e r t i c a l  

Dow~stream Embankment s i de  s?ope - 0 hor i z .  t o  1.0 v e r t i c a l  
Maximum a l lowab le  submer ence f o r  we i r  f low = 

- 
.95 

Elevat ion  a t  which we i r  glow begjns - 
Enerav head used i n  so i l lwav  deslan - - -- 

SpjlTway he i  h t  used i n  design 
we1 r c r e s t  sEape 

Number o f  Cu lver ts  = 1 

- - 
= Broad Crested 

c u l v e r t  Name shape Rise span 
c u l v e r t  #1 BOX 2.5 4 
FHWA c h a r t  # 8 - f l a r e d  win w a l l s  
FHWA sca le  # 1 - Wingwall fyared 30 t o  75 deg. 
s o l u t i o n  c r i t e r i a  = Highest U.S. EG 
Cu lve r t  upstrm ~ 1 s t  Length TOP n Bottom n 

2 10 25 ,014 ,014 
Number of  Bar re ls  = 2 

Depth Blocked 
0 
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Entrance LOSS 
.5 

coef  E x i t  LOSS coef  
1 



upstream ~l evat ion = 1295.98 
cen te r l i ne  Stat ions 

99R% loo%!i 
Downstream Elevat ion = 1295.96 
cen te r l l ne  s ta t i ons  

sta. sta.  
9997.5 10002.5 

Note: Culvert  c r i t i c a l  depth exceeds the he ight  o f  t he  cu lve r t .  

CROSS SECTION 

RIVER: waterman wash 
REACH: REACH 1 RS: 27.454 

~ a n n i n g ' s  n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

, ' * f , < t t * t * * t v * * * * * * * * * * ~ * i ( * * * * ~ * * * ~ < * * * * ~ < * 9 c * ~ ~ * * * * ~  

9141.87 ,0419799.49 ,04110214.49 ,041 

sank sta:  Lef t  Right Lengths: L e f t  channel R i  h t  coeff con t r .  Expan. 
9799.4910214.49 850 889 850 .1 .3 

$ $ ~ $ ~ , $ F ; ~ ~ ~ ~ ~ * ~ ~ I ; ~ ~ H , ~ s ~ ~ ~ < ~ ~ * $  **...*..*iT**,ci(VV *.,<* biirY*b*~***~~******'r*h**lii********** 
* E.G. Elev (ft) * 1298.02 * ~ l e m e n t  i r  Left  0s : channel : Ri h t  OB 
* ve l  Head (ft) * 0.08 * w t .  n-Val. * 0.041 0.041 8.041 

* W.S. Elev (ft) * 1297.94 * Reach  en. (ft) * 850.00 * 889.00 * 850.00 * 
* c r i t  W.S. (ft) * 1297.81 *  low ~ r e a  (sq ft) * 112.55 : 278.86 2 261.02 * 
n E.G. s lope (ft/ft) k0.008643 * Area (s ft) * 112.55 278.86 261.02 * 
* Q Total  ( c ~ s )  * 1350.00 * Flow (C9S) * 155.78 * 720.82 * 473.40 * 
* TO width (ft) * 1503.41 * T O P  wid th  ft) 427.46 * 415.00 * 660.95 * 
* veY Tota l  (ft/s) * 2.07 * Avg. "el. $ft/s) * 1.38 * 2.58 * 1.81 ' 

* 0.74 * Hydr. ~ e p t h  (ft) * 0.26 : 0.67 : 0.39 : 
I * * Max conv. chl Tota l  Dpth cfs) (ft) * 14521.0 * conv. (cfs) * 1675.6 7753.4 5092.0 

* ~ g n g t h  wtd. $ft) * 877.10 * wetted per. (ft) * 0.14 0.36 * 0 .21  " * 427.46 : 415.00 * 660.95 " 
* 1297.20 " Shear ( lb/sq ft) * Mln ch ~l (ft) 

Page 135 



watermanwash.rep* * ~l pha * 1.15 * stream Power ( l b / f t  s) * 0.20 * 0.94 * 0.39 * 
* Frc tn  LOSS ft) * 2.90 * Cum Volume (acre- f t )  99.72 * 173.54 * 33.59 * 
* C & E LOSS Eft) * 0.02 * Cum SA (acres) ' 85.24 * 128.34 * 64.67 * 
* * * * t * * * * * * * * * * * * * * * * ~ * * ~ < ~ < * * * " c I I * * r W * * ~ ~ * * * * ~ , * * * * * * ~ c * * * * * * * * , < * , < * , , * * * * * * * * * * * * * * * * * * * * * ~ ~ * * * ~ < * * * * * * *  

Warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 
0.7 o r  g reater  than 1.4. Th is  may i n d i c a t e  the  need f o r  add i t i ona l  cross sections. 

Warning: The energy l o s s  was greater  than 1 .0  ft (0.3 m). between the  cu r ren t  and previous cross sec t ion .  

Th is  may i n d i c a t e  t he  need f o r  add i t i ona l  cross sections. 

CROSS SECTION 

RIVER: Waterman Wash 
REACH: REACH 1 RS: 27.258 

INPUT 
Descr ipt ion:  
s t a t i o n  E levat ion  Data 

s t a  Elev s t a  
*Vt* * * t * * * * * * t * * t , t * , , *h**  

9244.28 1295.11 9248.46 
9344.3 1294.54 9373.5 

9476.13 1294.2 9477.72 
9611.13 1294.15 9630.07 

9732.7 1294.16 9744.55 
9877.97 1294.21 9886.64 
9989.27 1294.28 10000 

10091.82 1294.2710140.13 
10210.28 1294.2210245.63 
10348.18 1294.3210366.07 
10475.56 1294.4410501.99 
10604.53 1294.5610644.01 
10740.85 1294.7710758.35 
10860.89 1294.8610894.74 
11006.13 1294.93 11014.7 
11117.25 1294.9911145.47 
11269.84 1295.1511271.06 

Elev s t a  Elev 
*Y* * * * *U** * * * * * * * * t * * * * *  

Manning's n values num= 3 
s t a  n Val s t a  n v a l  s t a  n Val 

* * h * * h V * * * h * ~ ~ * * * * * * * * * * * " c * h * U * * * I , * * * * * * * ~ * ~ * ~ ~ ~ , ~  

sank Sta: L e f t  Right  Lengths: L e f t  channel R i  h t  coef f  cont r .  Expan. 
9373.510399.45 900 1464 1f00 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
* * * * * t * * * * * * * 9 c * * * * * , , * , < i i * ~ ~ i i * * U d d * h * * * i i * * * * * * * , , * * * * * ~ < * " ~ * * ~ ~ * * ~ ~ * * * * * * , < * * * * * , t * * * * ~ , * * * , , * * * , t * * , , * * * ~ < * * * *  

* E.G. Elev ft) " 1295.10 * Element "  eft 0s : channel * R i  h t  0s : 
* v e l  Head (it) * 0.03 * w t .  n-val . * 0.041 0.041 * 8.041 
* w.5. Elev (ft) " 1295.08 *  each   en. (ft) * 900.00 : 1464.00 * 1500.00 * 
* C r i t  W.S. (ft) * 44.42 873.18 * 256.04 * 

' 44.42 ' 873.18 " 256.04 * " 33.88 *1196 .94  ' 179.18 " " 125.78 "1025 .95  " 824.76 " " 0.76 2 1.37 0.70 " ', Max ch l  ~ p t h  (ft * 0.35 0.85 " 0.31 * 
* con". To ta l  c f s ]  * 804.4 "28420 .4  * 4254.5 * 
* Length wtd. Eft) * 1357.69 * wetted Per. (ft * 125.78 * 1025.95 * 824.77 * * Min ch E l  (ft) * 0.04 * 0.09 * 0.03 " 
" Alpha 0.03 * 0.13 * 0.02 : ' Frc tn  Loss 
* C & E Loss [::] * 3.04 * Cum volume (acre-ft) * 98.19 " 161.78 * 28.54 

* 0.00 * Cum sA (acres) * 79.85 113.63 * 50.18 * 
*******h****+****tY*h***U*i<~~**II*****i~**~r********i<i~**i~***ic*~c********"~**~<~<*?,*******,~*~~*******~,*** 

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and previous cross sect ion.  

Th is  may i n d i c a t e  t he  need f o r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: waterman wash 
REACH: REACH 1 RS: 27.052 

INPUT 
Descr ip t ion :  
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watermanwash. rep 
s t a t i o n  Elevat ion Data 

s t a  Elev s t a  
y*************t*********i  

num= 74 
~l ev s t a  

i**~******t****li  

1293.4 9080.04 
1293.19 9232.85 
1292.88 9413.28 
1291.6 9610.95 
1291.08 9746.53 
1290.9 9877.36 
1291.01 9989.05 
1290.710084.98 
129110242.82 

1291.6110383.09 
129210532.11 

1291.85 10681.2 
1292.19 10821.4 
1292.3 10979.3 
1292.2511102.93 

Manning's n values num= 3 
Sta n Val s t a  n Val Sta n Val 

.................................................. 
9013.39 ,041 9918.2 .04110358.54 ,041 

sank Sta: Lef t  Right Lengths: Left  channel ~ i g h t  coeff contr .  Expan. 
9918.210358.54 1250 1559 1750 .1 .3 

$ ~ : 3 * : ~ $ ~ ; ~ ~ , ; y 1 ~ y ~ , * ~ g : f $ ~ ~ $ ~ ~ ~ ~ * * , ~ * * ~ * ~ ~ ~ * * ~ ~ * ~ ~  ***i*.h**Ylr(.**t*t***~**~**,c*~tli**ii****ii**** 

* E.G. Elev (ft) * 1292.06 * ~ l e m e n t  Lef t  0s : Channel : R i  h t  0s 

* v e l  Head (ft) * 0.05 * w t . n - v a l .  * 0.041 0.041 8.041 
*( W.S. Elev ft 7, 1292.01 Reach Len. (ft) * 1250.00 * 1559.00 * 1750.00 " 
* c r i t  W.S. $4 * 1291.50 * F ~ O W  ~ r e a  (sq ft) * 319.07 " 463.10 37.65 " * 319.07 * 463.10 : 37.65 * 
a E.G. slope (ft/ft) h0.002879 '' Area (s ft) 
* Q Tota l  ( c ~ s )  * 1480.00 ' Flow ( C b  523.87 * 931.37 * 24.76 * 
* TO width (ft) * 1106.24 * TOP wid th  (ft) 411.29 : 440.34 * 254.61 * 
* vey Total  (ft /s) * 1.81 " Av Vel. (ft /s) * 1.64 2.01 * 0.66 : 

* 1.38 * Hy%. Depth (ft) * 0.78 * 1.05 * 0.15 
* * Max conv. Chl Total  Opth cfs) (ft) * 27581.1 * Conv. (cfs) * 9762.8 * 17356.8 * 461.4 " 
* ~ p n g t h  wtd. $ft) * 1494.49 * wetted Per. (ft) * 411.30 * 440.36 " 254.61 * 
* Mln Ch El (ft) * 1290.63 + shear ( lb/sq ft) * 0.14 * 0.19 " 0.03 * 
* ~ l p h a  * 1.08 * stream Power ( l b / f t  s) : 0.23 : 0.38 : 0.02 : 
* Frctn  Loss (ft I * 3.59 * cum volume (acre-ft) 94.44 139.33 23.49 

: c & E Loss (ft * 0 00 7r cum SA (acres) * 74.30 + 88.99 * 31.59 * 
V******t****U,,**,,,~*V**,I*~ ******;*********,,*********"C****%*~C********~,*************************** 

warning: ~ i v i d e d  f l ow  computed f o r  t h i s  cross-section. 
warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross sect ion.  

This may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 



Manning's n Values num= 3 
s t a  n va l  s t a  n va l  s t a  n va l  

*********h***,<*********Y"~***I,***t****t*******,< 

8810.4 ,041 9853.6 .04110145.61 ,041 

sank Sta: L e f t  ~ i g h t  Lengths: L e f t  Channel Right coeff cont r .  Expan. 
9853.610145.61 1000 806 750 .1 .3 

CROSS SECTION OUTPUT Pro f i l e  #PF 1 
t********v*l*******h****,,,,***,.I***II*I,**************~',<*~***********,,**,,*~,,,**,,***,,***,t*********,t~~,** 

" E.G. Elev ft) 
* Vel Head ($0 
* W.S. Elev (ft) 
* C r i t  W.S. (ft) 
* E.G. Slope (ft/ft) 
* Q Tota l  (cfs) 

TO w id th  (ft) 
ve? Tota l  ( f t / s )  

* Max c h l  Dpth (ft 
* conv. Tota l  c f s j  
* Length wtd. [ft) 
* Min ch ~l (ft) 
* Alpha 
* Frc tn  LOSS ft 

C & E LOSS [ftj ..................... 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross section. 

This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: waterman wash 
REACH: REACH 1 RS: 26.604 

INPUT 
Descr ipt ion:  Approximately 800' upstream o f  83rd Avenue. 
s t a t i o n  Elevat ion Data num= 84 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
* * * * * * * * * * * * t * * * * * * , ~ * * , , Y * ~ , , , * * I , * * h ~ ~ * * ~ < , ~ * * * * 9 ~ * ~ ~ 9 ~ * * * * , , 9 ~ * * * * ~ < , ~ ~ * * * * , , , < * , , * * , < * * *  

Manning's n values num= 3 
s t a  n v a l  s t a  n Val s t a  n va l  

*"~t*******W***h*******b******h,,*hh,,~*~**,,,C**~,~***,, 

8826.88 ,041 9945.43 .04110100.16 .041 

sank s ta :  Lef t  R ight  Lengths: L e f t  Channel R i  h t  Coeff Contr. Expan. 
9945.4310100.16 1300 1567 1250 .1 .3 

$~!:~*:~$z:!~*:!~:~z~~*:::~~~:*~!~*~***,<,c*****,,,~,<*,~*,~****,,*****,,********,,**,~*****,~**,,,,**,,**,<,<*,<,~ 
* E.G. Elev (ft) : 1286.23 * Element * L e f t  0s * channel : ~i h t  0s * 
* ve l  Head (ft) 0.08 * w t .  n-val .  * 0.041 * 0.041 8.041" 
* W.S. Elev ft * 1286.15 * Reach Len. (ft) " 1300.00 * 1567.00 * 1550.00 " 
* c r i t  w.5. gftj * 1285.61 *  low Area (sq ft) * 407.75 240.28 * 123.55 * 
* E.G. slope (ft/ft) *0.003378 * Area * 407.75 240.28 * 123.55 * 
* Q Tota l  (cfs) " 1640.00 * Flow !:?SF) * 774.04 " 678.67 ' 187.29 ' 
* TOP wid th  (ft) * 833.70 * TOP w ~ d t h  (ft) 476.60 * 154.73 * 202.36 * 
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watermanwash. rep * 
* v e l  Total  (ft/s) * 2.13 * ~ v g .  v e l .  (ft /s) 1.90 * 2.82 : 1.52 * 

* 2.10 ' Hydr. Depth (ft) * 0.86 * 1.55 0.61 : * Max Chl ~ p t h  (ft 
* conv. Tota l  pfs{ * 2217.1 * c o n .  (cfs) * 13317.7 * 11677.0 * 3222.4 

* 1504.75 * wetted Per. (ft) * 476.60 * 154.74 : 202.37 * 
* 1284.04 * shear ( lb/sq ft) * 0.18 * 0.33 0.13 * 

* nlpha * 1.17 * s t r e a m ~ o w e r ( l b / f t s ) ~  0.34 * 0.92 * 0.20 * 
* Frc tn  Loss (ft * 4.52 * cum volume (acre-ft) 80.51 : 114.29 * 19.16 * 
* c & E LOSS (ft * 0.01 * cum SA (acres) * 53.11 71.75 * 18.90 * 
.................................................................................................. 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross section. 

This may i n d i c a t e  the need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: waterman wash 
REACH: REACH 1 RS: 26.307 

Manning's n Values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

. * * * , , * * , , * * * * * * * * , ~ * * ~ * Y * * * * t t * * * * * * * * * * * ~ ~ * * ~ ~ * * ~ ~ ~  

8981.67 ,041 9144.83 ,04110339.18 ,041 

sank s ta :  Lef t  Right Lengths: Left  Channel ~i h t  coeff Contr. Expan 
9144.8310339.18 1330 1330 1390 .I .3 

................................................................................................. 
E.G. Elev fft) * 1281.69 * ~ l e m e n t  * L e f t  os : channel : Right 0s : 

* v e l  Head ( t) * 0.05 " w t .  n-Val. * 0.041 0.041 
* W.S. Elev ft) * 1281.65 ' Reach Len. (ft) 

* 1330.00 * 1330.00 ' 1290.00 : 
* c r i t  w.s. 2ft) * * F ~ O W  Area (sq ft) * 6.06 *1002.90 * 

* 6.06 * 1002.90 * a E.G. slope (ft/ft) *0.002707 " Area (s ft) ? 
* 

* 2.09 *1737.91 * * Q Tota l  ( c ~ s )  * 1740.00 * Flow (C S) 
f 

* 77.29 " 1138.25 : Y 

* TO Width (ft) * 1215.55 * TOP width (ft) * 0.35 * 1.73 
* veY Total  (ft/s) v e l .  (ft/s) 2 :::: : i;i~. Depth (ft) 

* 
* 0.08 " 0.88 * * 

9, Max ch l  opth (ft * 40.2 *33404.6 : * 
* conv. Tota l  (cfs * 33444.7 * Cow. (cfs) * 77.30 *1138.30 * ~ e n g t h  Wtd. (ft) * 1327.28 * Wetted Per. (ft) * 0.01 * 0.15 * (i 

* Min ch ~l (ft) * 1279.14 * Shear ( lb/sq ft) 
a 1.01 * stream Power ( I b / f t  s) : 0.00 " 0.26 : * 

* Alpha 
* ~ r c t n  LOSS tft) a 5.22 * cum volume (acre-ft) 74.34 * 91.93 16.96 " 

0.01 * cum SA (acres) * 44.84 * 48.50 * 15.30 * ........................................................................................... 

Warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross sect ion 

This may i n d i c a t e  the need for  add i t i ona l  cross sections. 

CROSS SECTION 
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RIVER: Waterman wash 
REACH: REACH 1 RS: 26.055 

INPUT 

watermanwash. rep 

Elev s t a  Elev ........................ 

Manning's n  Values num= 3 
s t a  n Val Sta n  Val Sta n  v a l  

* * * * t * t * * * * * t h h < ~ l * * ? ~ ~ i ) ~ ~ + , h 1 1 h I 1 ~ ~ ~ ~ * Y ~ I r h < ~ ~ h f ~ f , ~ ~ r ~ ~ , ~ ~  

8679.84 ,041 9762.66 .04110033.64 ,041 

sank s ta :  Le f t  R ight  Lengths: Le f t  channel Right  Coeff  Contr .  Expan 
9762.6610033.64 1440 1533 1400 .1 .3 

I n e f f e c t i v e  Flow num= 1 
Sta L s t a  R Elev Permanent 

8679.84 9414.43 1277 F 

warning: Div ided f l o w  computed f o r  t h i s  cross-sect ion.  
warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 

0.7 o r  greater  than 1.4. This may i n d i c a t e  t he  need fo r  add i t i ona l  cross sect ions.  
Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and previous cross sec t ion .  

This may i n d i c a t e  t he  need f o r  add i t i ona l  cross sect ions.  
Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  l oca t i on .  The c r i t i c a l  depth w i t h  t he  lowest ,  
v a l i d ,  water 

surface was used. 

CROSS SECTION 

RIVER: Waterman wash 
REACH: REACH 1 RS: 25.765 
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watermanwash. rep 

Elev s t a  EleV 
i*.*******t***f********* 

1274.72 8858.26 1274.62 
1273.62 9002.02 1273.52 
1273.03 9133.46 1272.94 
1272.66 9262.22 1272.47 
1272.02 9399.35 1271.87 
1271.52 9499.18 1271.36 
1270.97 9608.57 1270.71 
1270.33 9638.36 1270.36 
1270.51 9677.28 1270.53 
1270.86 9725.21 1270.88 
1270.19 9780.33 1270.14 
1270.43 9817.13 1270.5 
1269.58 9914.89 1269.75 
1271.110049.41 1271.88 
1271.9410148.75 1271.64 
1271.6110265.78 1271.98 
1273.1110393.56 1273.58 
1275.2310548.26 1275.69 
1276.510688.59 1276.85 
1277.8510830.73 1277.96 
1278.4610983.63 1278.84 
1279.6211113.21 1279.68 
1280.4111278.66 1280.66 
1281.4811398.31 1281.49 

~ a n n i n g ' s  n Values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

~h****t***t********,I*V**V*****~~*(~~h":**********~~** 

8790.77 .041 9590.8 .04110069.08 ,041 

Bank Sta: Left ~ i ~ h t  Lengths: Lef t  channel R i  h t  Coeff Contr. Expan. 
9590.810069.08 1520 1547 390 .1 .3 

~ n e f f e c t l v e  Flow nUm= 1 
s t a  L s t a  R Elev Permanent 

10086.311514.68 1274 F 

$~~~:R:E:~R,~~:E~I;*~~::~::~$:~,~: e*,c*V******e**** * * * ~ * * ~ ~ * ~ * * * * ~ * * * ~ * , e ~ 9 ~ * * ~ * 9 c * ~ + * ~ * * * ~ e * ~ ~ ~ ~ *  
* E.G. Elev (ft) * 1272.95 * ~ l e m e n t  Left  OB : channel * R i  h t  OB : 

* 0.07 * w t .  n-Val. * 0.041 * v e l  Head (ft) 
0.041 * 8.041 

* w.5. Elev (ft * 1272.87 " Reach Len. (ft) 
* 1520.00 * 1547.00 * 1590.00 * 

* c r i t  W.S. (ftj * 1271.71  low ~ r e a  (sq ft) * 395.15 *1043.19 " 5.41 : 
* E.G. slope (ft/ft) : o ~ ~ ~ ~ ~ ~ ~  : ;;:; f; ? * 508.28 * 2428.27 * 3.46 : * 395.15 * 1043.19 ' 233.44 
* Q Total  (cfs) 
$c TO width (ft) * 1192.62 * TOP wid th  (ft) 

441.10 * 478.28 ' 273.25 
* ve? Total  (ft /s) 2.04 * nvg. v e l .  (ft /s) 

* 1.29 * 2.33 * 0.64 " 
* Max Chl Dpth (ft) * 3.29 * ~ y d r .  Depth (ft) 

* 0.90 : 2.18 : 0.31 * 
* 76977.5 conv. (cfs) * 13308.1 : 63578.9 90.5 * * 

(cfs) * 1536.06 * wetted per. (ft) Length wtd. (ft) 
* 441.10 478.36 * 17.22 * 

* Min ch ~l (ft) * 1269.58 * shear ( lb/sq ft) * 0.08 * 0.20 ' 0.03 * 
* ~l pha a 1.15 * stream power ( l b / f t  s) : 0.10 : 0.46 

* 0.02 * 
* ~ r c t n  LOSS (ft * 2.09 * cum volume (acre-ft) 59.87 45.43 9.50 * 

* 0.01 * cum SA (acres) * 23.55 * 13.80 * 5.80 :,$,$,:&a:*Sf: ..................................................... 

Warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross sect ion.  

This may ind ica te  the need for  add i t iona l  cross sections. 
Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  l oca t ion .    he c r i t i c a l  depth w i t h  the lowest,  
v a l i d ,  water 

surface was used. 

CROSS SECTION 

RIVER: waterman wash 
REACH: REACH 1 RS: 25.571 

INPUT 
~ e s c r i p t i o n :  
s t a t i o n   levat ti on Data num= 81 

s t a  Elev s t a  Elev s t a   lev s t a  Elev s t a  EleV 
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Manning's n values num= 3 
s t a  n v a l  Sta n Val s t a  n v a l  

*h**********h~~**t**i~***II***,c*******"<***,,*****~<** 

8834.45 .041 9859.1 .04110157.86 .041 

Bank s ta :  Le f t  R igh t  Lengths: Le f t  Channel R igh t  Coeff con t r .  Expan. 
9859.110157.86 1400 1457 1400 .1 .3 

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sec t ions .  

CROSS SECTION 

RIVER: Waterman wash 
REACH: REACH 2 RS: 25.296 
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i 9075.54 .05 9986.59 .0431UlbY.13 ."3 

. . 

sank s t a :  L e f t  R igh t  
9986.5910159.75 

Warning: D iv ided f low computed fo r  t h i s  cross-sect ion.  
warning:   he conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s , l e s s  than 

0.7 o r  g rea ter  than 1.4. Th is  may i n d i c a t e  t h e  need fo r  a d d i t i o n a l  cross sections. 
Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and prevlous cross sec t ion .  

Th is  may i n d i c a t e  t h e  need fo r  a d d i t i o n a l  cross sec t ions .  

CROSS SECTION 

RIVER: waterman wash 
REACH: REACH 2 RS: 25.005 
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Manning's n values num= 3 
s t a  n v a l  Sta n Val Sta n Val 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

8163.13 .05 9917.86 .04310246.98 .05 

sank s t a :  Le f t  R igh t  Lengths: Le f t  channel ~i h t  Coef f  Contr .  Expan. 
9917.8610246.98 1620 1778 1990 .1 .3 

warning: D iv ided f l ow  computed f o r  t h i s  cross-sect ion.  
warning: The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). This  may i n d i c a t e  t he  need f o r  

add i t i ona l  cross sect ions.  
Warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 

0.7 o r  g rea ter  than 1.4. This  may i n d i c a t e  t he  need f o r  add i t i ona l  cross sect ions.  
Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

Th i s  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sec t ions .  

CROSS SECTION 

RIVER: Waterman Wash 
REACH: REACH 2 RS: 24.668 

INPUT 
Descr ip t ion :  
s t a t i o n  E levat ion  Data num= 110 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
<<**********t**t***h*********V***t*XX************,,*************************** 

8924.01 1259.4 8946.58 1259.31 8962.74 1259.27 8965.13 1259.27 8967.68 1259.27 
9029.63 1259.06 9030.38 1259.06 9031.14 1259.06 9032.11 1259.07 9033.69 1259.08 
9037.1 1259.05 9047.88 1258.93 9082.66 1258.61 9088.37 1258.53 9092 1258.51 
9092.98 1258.51 9106.81 1258.5 9109.37 1258.5 9121.36 1258.53 9125.45 1258.53 
9135.6 1258.55 9149.95 1258.43 9156.34 1258.43 9161.59 1258.43 9186.37 1258.03 
9188.64 1258.02 9192.26 1258.01 9202.46 1257.82 9221.51 1257.94 9230.91 1258.08 
9267.89 1258.44 9289.98 1258.42 9348.22 1258.32 9353.86 1258.31 9386.95 1258.24 
9417.75 1258.17 9428.55 1258.15 9481.63 1258.03 9508.88 1257.95 9537.15 1257.74 
9539.1 1257.74 9541.39 1257.73 9544.01 1257.72 9546.21 1257.72 9548.55 1257.72 
9551.16 1257.71 9555.02 1257.71 9559.81 1257.71 9588.5 1257.57 9593.44 1257.54 
9602.09 1257.3 9612.83 1256.89 9624.15 1256.56 9625.94 1256.53 9633.7 1256.56 
9641.2 1256.6 9652.03 1256.71 9660.67 1256.79 9667.94 1256.84 9674.19 1256.88 
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Manning's n Values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

*y**t**.********t***************h**~~***~~* 

8924 .O1 .05 9956.3 .04310062.47 .05 ..- ~ ~ 

sank sta: Lef t  Right Lengths: L e f t  Channel R i  h t  Coeff COntr. Expan. 
9956.310062.47 870 791 790 .1 .3 

$::::*$:$:::$*:t::y:**E::2::*!E:*:************************************************************ 
* E.G. Elev fft) * Left  0s : channel : R i  h t  08 : 
* v e l  Head ( t) 0.043 8.050 
* W.S. Elev (ft) 

warning: The energy equation could not  be balanced w i t h i n  the specif ied number o f  i t e r a t i o n s .    he 
program selected the water surface t h a t  had the l e a s t  amount o f  e r ro r  between computed and 
assumed values . 

Warning: ~ i v i d e d  f l ow  computed for  t h i s  cross-section. 
Warning:   he v e l o c i t y  head has,changed by more than 0.5 ft (0.15 m).  his may ind ica te  the  need f o r  

add i t iona l  cross sections. 
Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstrean! conveyance) i s , l e s s  than 

0.7 or  greater than 1.4. ~ h l s  may l n d l c a t e  the need for  add l t lona l  cross sections. 
warning: ~ u r i n g  the standard step i t e r a t i o n s ,  when the  assumed water surface was,sef equal t o  c r i t i c a l  

depth, the ca lcu la ted water surface came back below c r l t l c a l  depth. ~ h l s  lnd lcates t h a t  there 
i s  

not a v a l i d  s u b c r i t i c a l  answer. The program defaul ted t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: waterman wash 
REACH: REACH 2 RS: 24.518 

s t a  Elev s t a  
i*Y*.*************U***f*i 
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Manning's n  Values num= 3 
s t a  n  v a l  s t a  n  v a l  S ta  n  Val 

*********t******t***********,c******h*****~**,,,,** 

8265.56 .05 9780.9 .04310065.47 .05 

sank s ta :  Le f t  R igh t  Lengths: L e f t  channel R i  h t  coeff cont r .  Expan. 
9780.910065.47 1210 1321 1910 .1 .3 

CROSS SECTION 

RIVER: Waterman wash 
REACH: REACH 3 RS: 24.268 

INPUT 
Descr ip t ion :  
s t a t i o n  E levat ion  Data num= 91 

s t a  Elev s t a  Elev s t a  
*****<<*t***"t***t*** , , ***************11****  

8786.48 1254.3 8824.5 1254.22 8852.54 
8968.44 1253.58 8991.56 1253.47 9040.42 
9130.58 1252.68 9184.36 1252.44 9200.1 
9328.31 1251.96 9339.12 1251.94 9400.28 
9478.15 1251.74 9544.23 1251.68 9547.66 
9644.59 1251.19 9686.68 1250.98 9688.17 
9825.71 1250.25 9832.12 1250.22 9895.22 
9976.07 1250.13 10000 1250.1210029.31 
10096.4 1250.3810141.93 1250.6810142.35 
10246.23 1250.9410267.23 1251.0610305.27 
10386.19 1251.7910430.85 1252.0610445.67 
10523.16 1252.610564.63 1252.9110615.47 
10683.6 1253.7310707.78 1253.8910743.08 
10807.03 1254.5410862.04 1254.86 10892.4 

10981 1255.5410984.71 1255.5611040.48 
11141.53 1256.5411159.45 1256.6611169.33 
11278.41 1257.4511308.78 1257.6911337.89 
11446.26 1258.7611456.85 1258.8411476.04 
11575.81 1259.7 

Elev s t a  Elev s t a  
* * * * * * * * * * * * * * t * * * * * * * 1 1 * * * * * * * * *  

Manning's n  Values num= 3 
Sta  n Val s t a  n  v a l  s t a  n  Val 

**C*******tl*******,,****II**,<**"**U*********** 

8786.48 .05 9756.2 .04310141.93 .05 

sank s t a :  Le f t  ~ i g h t  Lengths: L e f t  Channel R i  h t  c o e f f  Contr. Expan. 
9756.210141.93 1850 2062 1890 .1 .3 
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* 1253.10 * ~ l e m e n t  *  eft OB : channel : R i  h t  OB : * E.G. Elev (ft) 
* ve l  Head (ft) * 0.13 * w t .  n-val .  

* 0,050 0.043 z.050 
* 1252.97 * Reach Len. (ft) * 1850.00 * 2062.00 * 1890.00 " * W.S. Elev ft) * 1252.06 * F ~ O W  Area (sq ft) * 777.53 '1053.86 * 575.25 " 

c r i t  W.S. tft) * 777.53 * 1053.86 * 575.25 : 
* E.G. slope (ft/ft) :O,!Eg"; * Q Total  (cfs) 

* 1309.15 * 3679.77 * 1071.08 
* 1494.77 * Top Wldth (ft) * 677.81 * 385.73 * 431.23 " * TO wid th  (ft) * 2.52 * AVI. ,vel .  ( f t /s * 1.68 * 3.49 * 1.86 * * ve! Total  (ft /s) * 2.95 * H y r  D e p t h c f t  * 1.15 * 2.73 * 1.33 : * 

Max conv. Chl Tota l  Dpth (cfs) (ft) ~117208.3 * Conv. (cfs) * 25320.7 : 71171.6 2 20716.0 
* 1959.18 * wetted Per. (ft) * 677.82 385.73 431.24 * * ~ e n g t h  wtd. (ft) * 1250.02 * Shear ( lb/sq ft) * 0.19 : 0.46 * 0.22 * * Min ch ~l (ft) 1.59 : 0.41 : 

* ~ l p h a  * 1.36 * stream power ( l b / f t  s) : 53t.:: * 442,32 485 60 
* ~ r c t n  LOSS (ft) * 5.24 * cumvolume (acre-ft) 331:40 * 99.72 * 281:53 * 0.00 * cum SA (acres) 

warning: The energy loss was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 

This may i n d i c a t e  the need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: waterman wash 
REACH: REACH 3 RS: 23.877 

TNPUT 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

8771.61 .05 9935.64 .04310044.86 .05 

sank sta:    eft Right Lengths: Left  channel Right coe f f  Contr. Expan. 
9935.6410044.86 1430 1482 1440 .1 .3 

* 1247.86 * ~ l e m e n t  *  eft OB : channel : R i  h t  OB : 
* 0.14 * w t . n - V a l .  * 0.050 0.043 8.050 * 1430.00 * 1482.00 * 1440.00 * 

* 1103.45 * 438.13 * 984.20 " 
1103,45 * 438.13 * 984.20 : 

* 2052.40 * 1976.99 * 2030.62 
* 830.24 * 109.22 * 633.84 * 
* 1.86 * 4.51 * 2.06 * 
* 1.33 * 4.01 * 1.55 : 
* 39640.6 * 38184.1 * 39220.0 
* 830.25 * 109.39 : 633.85 * 
* 0.22 : 0.67 0.26 * 

3.02 *' 0.54 : 
s) : 49;:;; 407.01 451,77 

7c Frctn LOSS (ft) 
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Watermanwash.rep * C & E LOSS (ft) " 0.00 * Cum SA (acres) * 299.38 " 88.01 * 258.43 * 
....................................................................................................... 

warning:   he energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  a - 
This  may i n d i c a t e  t h e  need f o r  a d d i t i o n a l  cross sect ions.  

CROSS SECTION 

RIVER: Waterman Wash 
REACH: REACH 3 RS: 23.597 

INPUT 
Descr ip t ion :  
s t a t i o n    leva ti on Data 

s t a  E lev  s t a  
.......................... 

8654.5 1246.17 8659.72 
8794.06 1245.06 8811.19 
8941.85 1243.92 8995.57 
9129.91 1243.2 9166.48 
9316.24 1242.51 9324.24 
9463.7 1242.02 9465.76 
9600.1 1241.5 9615.75 
9765.51 1240.62 9801.61 
9935.95 1240.49 9973.31 
9988.47 1238.91 9991.93 
10002.1 1238.4210058.95 
10069.51 1240.6410094.49 
10217.82 1240.7910268.81 
10401.67 1241.3110445.64 
10597.52 1241.8910600.97 
10733.83 1242.27 10749.4 
10901.28 1242.9410933.12 
11065.98 1244.2 11129.1 
11205.04 1245.25 

Elev s t a  Elev ...................... 

Manning's n Values num= 3 
s t a  n Val Sta n v a l  s t a  n Val 

............................................ 

8654.5 .05 9935.95 .04310067.85 .05 

sank s t a :    eft R igh t  Lengths: Le f t  channel R i  h t  Coef f  con t r .  Expan. 
9935.9510067.85 1350 1409 1300 .1 .3 

warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 
0.7 o r  g rea te r  than 1.4. This  may i n d i c a t e  t he  need f o r  a d d i t i o n a l  cross secfions. 

warning: The energy l o s s  was g rea te r  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t i on  

Th i s  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sec t ions .  

CROSS SECTION 

RIVER: Waterman Wash 
REACH: REACH 3 

INPUT 
Descr ip t ion :  

RS: 23.330 
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watermanwash. rep 

Manning's n Values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

8814.6 .05 9861.98 .04310177.53 .05 

sank sta: ~ ~ f t  ~ i g h t  Lengths: Left  channel R i  h t  Coeff Contr. Expan. 
9861.9810177.53 750 986 110 

.1 .3 

RIVER: waterman wash 
REACH: REACH 3 RS: 23.143 

Elev s t a  EleV 
i * * * v * * * * * * ~ * * * * * * * * * * * ~ ~  

1238.92 8758.22 1238.91 
1238.62 8915.66 1238.53 
1238.32 9055.29 1238.29 
1238.06 9225.77 1237.98 
1237.78 9352.35 1237.71 
1237.35 9503.46 1237.22 
1236.89 9649.42 1236.63 
1235.86 9781.16 1235.8 
1235.55 9946.48 1235.55 
1233.62 9985.79 1232.61 
1235.610067.09 1235.62 
1236.0910232.75 1236.29 
1234.6510383.65 1234.37 
1234.6410516.64 1234.78 
1235.4910671.56 1235.81 

Page 149 



Manning's n values num= 
s t a  n Val 

3 
s t a  n Val s t a  n v a l  

*h****************U*****************************,< 

8669.77 .05 9946.48 .04310062.41 .05 

Bank s t a :  Lef t  R igh t  Lengths: Le f t  Channel R i  h t  coef f  Contr .  Expan. 
9946.481oo~i2.41 1750 1664 1850 .I .3 

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

Th is  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: Waterman wash 
REACH: REACH 3 RS: 22.828 

INPUT 
Descr ip t ion :  
s t a t i o n   levat ti on Data num= 91 

s t a  Elev s t a  Elev s t a  
*****t*f****ul***tt*t*t************* 

Manning's n Values num= 
s t a  n Val 

3 
s t a  n Val Sta n Val 

***h*******t********YI***t.*****t*U***,e**~,* 

8852.46 .05 9954.08 .04310095.72 .05 

Bank s t a :  Le f t  ~ i g h t  Lengths: L e f t  Channel R i  h t  c o e f f  con t r .  Expan. 
9954.0810095.72 1400 1507 1i40 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
.......................................................................................................... 

* 1233.51 * Element *  eft 08 * channel : R i  h t  0s * " 0.18 ' W t .  n-val  . * 0.050 " 0.043 8.050 9c 
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watermanwash.rep 
* w.s. Elev ft) * 1233.33 * Reach Len. (ft) * 1400.00 * 1507.00 * 1440.00 * 
* c r i t  w.s. 8f t )  v * F ~ O W  Area (sq ft) * 1212.78 * 564.60 * 560.68 * 
* E.G. slope (ft/ft) '0.002938 * Area (s ft) * 1212.78 * 564.60 * 560.68 * 
* Q Total  ( c ~ s )  * 6110.00 * Flow (C?S) * 2537.90 : 2654.45 : 917.64 ' 
* TO width ft) * 1508.08 * TOP width (ft) * 819.04 141.64 547.40 * 
* vey Tota l  [f t /s) * 2.61 * AV!. .vel. (ft/s) * 2.09 * 4.70 * 1.64 " 
* Max ch l  ~ p t h  (ft) * 6.50 * ~y r Depth (ft) * 1.48 * 3.99 * 1.02 2 
* conv. Tota l  (cfs) *112726.1 * conv. (cfs) * 46822.9 * 48973.2 * 16930.0 
* Length wtd. (ft) * 1451.79 * wetted Per. (ft) * 819.04 : 141.97 : 547.43 * 
* Min ch ~l (ft) * 1226.83 * Shear ( lb/sq ft b * 0.27 0.73 0.19 * 
* nlpha * 1.73 * stream power (1 /ft s) : 0.57 : 3.43 * 0.31 : * ~ r c t n  LOSS (ft * 4.37 * Cum volume (acre-ft) 402.85 327.61 * 332.26 
* c & E LOSS (ft * 0.00 * cum sA (acres) * 225.48 * 66.87 ' 175.33 * 
**********h****h********************************~**********************~*********************u* 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross sect ion.  

This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: waterman wash 
REACH: REACH 3 RS: 22.542 

&,., ", 
oescr ip t ion:  
s t a t i o n  E levat ion Data 

s t a  Elev s t a  
* * ~ * * * * * * * * * t * * * * V * * ~ ~ * * * h  

num= 82 
Elev s t a  

k * * * * * t * * * * Y * * * * *  

1230.32 8737.78 
1229.66 8893.83 
1229.01 9060.07 
1228.22 9212.64 
1227.75 9382.36 
1227.43 9531.45 
1227.27 9704.65 
1227.18 9850.26 
1224.87 9986.06 
1225.7210032.29 
1226.7610169.77 
1227.47 10347 
1228.110489.87 
1229.0410667.24 
1229.6310809.98 
1230.5710987.47 
1231.06 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n v a l  

.**t***Vl***t******hht(*******ii***********~***** 

8690.36 .05 9914.03 .04310041.72 .05 

sank s ta :  Lef t  Right Lengths: Left  channel R i  h t  Coeff contr .  Expan. 
9914.0310041.72 1150 1371 d l 0  '1 .3 

CROSS ****fb**.**Yltll*tll***.***V***h***ii*iiIrh************%***********%e***%************************** SECTION OUTPUT p r o f i l e  #PF 1 

* E.G. Elev (ft) * 1229.14 * Element +- Lef t  0s : Channel : R i  h t  0s : 
* v e l  Head (ft) * 0.17 * W t .  n-Val. * 0.050 0.043 8.050 
* W.S. Elev (ft) * 1228.97 * Reach  en. (ft) * 1150.00 " 1371.00 * 1310.00 * 
* c r i t  W.S. (ft) * 1228.33 *  low ~ r e a  (54 ft) * 1157.76 * 499.39 " 733.25 * 
* ~ . ~ . s l o p e ( f t / f t )  *0.003087 * ~ r e a ( s  ft) * 1157.76 * 499.39 " 733.25 : 
* Q Tota l  ( c ~ s )  * 6110.00 * Flow (CYS) * 2287.78 * 2376.82 " 1445.41 
* TO Width (ft) * 1574.08 * TOP wid th  (ft) * 884.29 : 127.69 : 562.10 * 
* ve7 Total  (ft/s) * * A v ~ . ,  v e l .  (ft/s) * 1.98 4.76 1.97 " 
* Max ch l  opth (ft) ir * Hy r Depth (ft) * 1.31 * 3.91 * 1.30 * 
* conv. Total  (cfs) "109972.2 * conv. (cfs) * 41177.1 * 42779.7 * 26015.4 * 
* Length wtd. (ft) * 1278.50 * wetted Per. (ft) * 884.29 * 127.95 : 562.11 * 
*  in ch E l  (ft) * 1223.03 * Shear ( lb/sq ft b * 0.25 * 0.75 0.25 
* ~ l p h a  * 1.71 * Stream Power (1 /ft s) : 0.50 : 3.58 * 0.50 " 
* Frc tn  LOSS (ft 3 * 3.96 ' cum volume (acre-ft) 364.75 309.20 * 310.88 * 
* c & E LOSS (ft * 0.00 * cum SA (acres) * 198.11 * 62.21 " 156.99 * 
* t * * * . Y * * t * * * * t * * * t * * * * * * * * * * * t * . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ~ c * * * * * * * * * * * * * * * * * ~ * ~ * *  

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross sect ion.  

This may ind ica te  the need f o r  add i t iona l  cross sections. 
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CROSS SECTION 

RIVER: Waterman Wash 
REACH: REACH 3 US: 22.283 

INPUT 
Descr ip t ion :  
s t a t i o n  E levat ion  ~ a t a  num= 95 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
...................................................................................... 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n v a l  

t****,,*****h****,,*h,,***,,***,Ih"<**************~,*,~* 

8659.82 .05 9926.64 .04310063.57 .05 

Bank s ta :  L e f t  R igh t  Lengths: L e f t  Channel R igh t  Coef f  con t r .  Expan. 
9926.6410063.57 1380 1511 1400 .1 .3 

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: Waterman Wash 
REACH: REACH 3 RS: 21.997 

INPUT 
Descr ip t ion :  
s t a t i o n  E levat ion  Data num= 141 

s t a  Elev Sta Elev s t a  Elev s t a  Elev s t a  Elev ................................................................................. 
8720.02 1221.27 8733.37 1221.22 8772.5 1221.11 8794.23 1221.06 8843.55 1221.08 
8855.1 1221.09 8860.18 1221.09 8893.11 1221.17 8915.96 1221.2 8947.87 1221.22 
8976.83 1221.22 9035.55 1221.06 9037.7 1221.05 9042.57 1221.04 9098.56 1220.93 
9123.23 1220.89 9159.43 1220.88 9210.91 1220.75 9220.29 1220.72 9241.59 1220.56 
9281.16 1220.27 9298.59 1220.16 9342.03 1219.88 9386.28 1219.65 9402.89 1219.55 
9440.6 1219.37 9463.76 1219.26 9473.96 1219.23 9524.62 1219.04 9561.64 1218.94 

Page 152 



Manning's n  values num= 3 
s t a  n  v a l  s t a  n v a l  s t a  n  Val 

************tt**************(***t**t*t******** 

8720.02 .05 9768.09 .043 10222.4 .05 

sank s ta :  Le f t  R i  h t  Lengths: Le f t  channel R igh t  coeff Contr. Expan. 
9768.09 10229.4 1350 1391 1270 .1 .3 

warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 
0.7 o r  g rea te r  than 1.4. Th is  may i n d i c a t e  t h e  need f o r  a d d i t i o n a l  cross sec t ions .  

warning: The energy l o s s  was g rea te r  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t i on  

Th i s  may i n d i c a t e  t h e  need f o r  a d d i t i o n a l  cross sec t ions .  

CROSS SECTION 

RIVER: waterman wash 
REACH: REACH 3 RS: 21.733 

INPUT 
~ e s c r i p t i o n :  
s t a t i o n  E levat ion  ~ a t a  num= 132 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
*.*************************t*****v********************************************** 
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Manning's n  Values num= 3 
Sta n  Val s t a  n Val s t a  n  Val 

................................................. 

sank s ta :  Le f t  R igh t  Lengths: Le f t  channel R i  h t  c o e f f  con t r .  Expan. 
9876.6910126.38 850 881 390 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  #PF 1 
******V****t**********,I****,,***********"~**~**,<**********"t*,,******~~***9~******9~*~~~~*************** 

* E.G. Elev (ft) * 1216.90 * Element *  eft 0s ; Channel : ~i h t  OB ; 
Vel Head (ft) * 0.11 * w t . n - v a l .  0.050 0.043 8.050 
w.5. EleV (ft) * 1216.78 * Reach Len. (ft) * 850.00 * 881.00 ' 890.00 " 

* c n t  W.S. (ft) *  low Area (sq ft) * 1350.83 * 1156.23 * 931.26 " 

* E.G. s lope (ft/ft) *0.001264 * Area (s ft) * 1350.83 * 1156.23 ' 931.26 * 
* Q To ta l  ( c ~ s )  * 7400.00 * Flow (C?S) * 2076.96 * 3944.67 * 1378.38 * 
* TO w id th  (ft) * 769.56 * 249.69 : 561.69 * 
* Ve? To ta l  (f t /s) * 1.54 " 3.41 1.48 * 
fc Max c h l  ~ p t h  (ft) f 1.76 * 4.63 * 1.66 * 
* conv. To ta l  c f s )  * 58415.6 ;110946.2 * 38767.7 : 
9r ~ c n g t h  wtd. Ift) * 769.57 249.88 " 561.70 
* Mln ch ~l (ft) * 0.14 : 0.37 * 0.13 * 
* Alpha /ft s) : 0.21 1.25 " 0.19 " 
* F r c t n  LOSS ft) * 1.35 * cum volume (acre- f t )  290.80 * 225.48 * 253.51 " 
* c  & E LOSS tft) * 0.00 * cum SA (acres) * 139.63 * 36.55 * 110.26 " 
*****,~**Y*********t,,**,,*",**,,,~**h**h*********~c*,,**~~****,<,,,~*~~*~~~*********~~***i~******f~**~~***~~ 

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sec t ions .  

CROSS SECTION 

RIVER: waterman wash 
REACH: REACH 3 

INPUT 
Descr ip t ion :  
s t a t i o n  E levat ion  Data 

s t a  Elev s t a  
* * * * * * * * f * * V I * * * * * * * Y * I I I I I  

num= 100 
Elev s t a  

*******t*t******i 

Elev 
ti(****** 

1216.79 
1216.19 
1214.18 
1215.33 
1215.06 
1214.64 
1214.42 
1214.26 
1213.85 
1213.37 
1210.9 
1209.59 
1210.11 
1212.64 
1212.77 
1213.34 
1214.08 
1215.24 
1216.16 
1217.16 
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Manning's n Values num= 3 
s t a  n Val Sta n Val Sta n Val ................................................ 

8430.93 .05 9921.28 .04310065.35 .05 

sank sta:  Lef t  Right Lengths: Left  channel Ri h t  coe f f  Contr. Expan. 
9921.2810065.35 1410 1483 1 i 8 0  .1 . 3  

warning: Divided f low computed f o r  t h i s  cross-section. 
warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross section. 

This may i n d i c a t e  the need for add i t iona l  cross sections. 

CROSS SECTION 

RIVER: waterman wash 
REACH: REACH 3 RS: 21.285 

INPUT 
oescr ip t ion:  
s t a t i o n  Elevat ion Data num= 86 

s t a  EleV s t a  Elev s t a  
~ * * * * * . * * * * t * * * * , < * * i ( i ( i ( * * * * * * * * * * * * * * * * * * 9  

Manning's n Values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

******t****tt**t*********************t********* 

8951.04 .05 9953.51 ,04310067.76 .05 

sank sta:  Lef t  Right Lengths: Left  Channel Ri h t  Coeff Contr. Expan 
9953.5110067.76 1320 1467 1310 .1 .3 

.................................................................................................. 
* E.G. Elev (ft) * 1212.17 * Element * Lef t  0s : channel * R i  h t  0s * 
* ve l  nead (ft) * 0.17 * w t . n - v a l .  * 0.050 0.043 " 8.050 * 
* w.s. Elev (ft) * 1212.00 *  each Len. (ft) * 1320.00 ' 1467.00 * 1310.00 * 
* C r i t  W.S. (ft) ir *  low Area (sq ft) * 1462.84 * 513.37 * 1123.71 * 
* ~ . ~ . s l o p e ( f t / f t )  "0.002761 * ~ r e a ( s  ft) * 1462.84 * 513.37 * 1123.71 * 
* Q Total  (cfs) * 8250.00 * Flow (C%) * 3476.69 * 2535.13 ' 2238.18 * 
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watermanwash.rep* 
* TO width ft) * 1673.49 " TOP width (ft) 779.12 * 114.25 * 780.12 * 
* ve? Total  Eft151 * 2.66 * Av v e l .  ( f t /s )  * 2.38 * 4.94 * 1.99 ' 
* Max ch l  ~ p t h  (ft) * 6.27 ' H Y ~ E .  Depth (ft) * 1.88 * 4.49 * 1.44 * 
* conv. Total  cfs) *156999.1 * conv. (cfs) * 66162.0 ' 48244.1 : 42593.0 * 
* Length Wtd. 8ft) * 1359.17 * wetted Per. * 779.14 ' 114.47 780.13 ' 
* Min ch ~l (ft) " 1205.73 * Shear ( lb/sq 'fti ft * 0.32 * 0.77 * 0.25 * 
* nlpha * 1.55 * Stream power (1 /ft s) : 0.77 * 3.82 * 0.49 " * Frctn Loss ft) * 3.62 * Cum volume (acre-ft) 224.87 * 186.62 * 184.30 * 
* c & E Loss Eft) * 0.01 * Cum SA (acres) * 91.11 * 28.17 * 70.14 " 
******************U**,,*****************************,c************************?<****i<************~~ 

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

This may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: waterman wash 
REACH: REACH 3 RS: 21.008 

Elev s t a  **************** 
1210.21 8561.98 
1209.91 8700.53 
1209.6 8858.57 
1209.08 8979.32 
1208.54 9155.15 
1208.05 9273.79 
1207.17 9385.55 
1207.64 9511.06 
1206.72 9629.83 
1206.07 9807.64 
1206.48 9983.75 
1202.61 10004.4 
1205.93 10167.2 
1205.4310293.98 
1205.3210426.83 
1206.5510602.97 
1208.1910767.15 
1209.1310911.95 
1209.6511070.47 
1209.9911220.94 
1210.6811362.71 

Manning's n Values num= 3 
Sta n Val s t a  n Val s t a  n Val 

V******",*t , ,*****h*h******t*****,<***************~< 

8457.33 .05 9926.28 ,043 10063.5 .05 

sank sta:  Lef t  R i  h t  Lengths: Left  channel R i  h t  Coeff Contr. Expan. 
9926.28 1006?.5 1250 1347 1320 .1 .3 

warning: Oivided f low computed f o r  t h i s  cross-section. 
warmng: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross sect ion.  
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Watermanwash.rep 
This may ind ica te  the need f o r  add i t i ona l  cross sect ions.  

RIVER: waterman wash 
REACH: REACH 3 RS: 20.752 

INPUT 
Descr ipt ion:  
s t a t i o n  Elevat ion Data num= 90 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev ................................................................................ 

Manning's n  values num= 3 
s t a  n  v a l  s t a  n v a l  s t a  n  v a l  

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 or  greater than 1.4. This may ind ica te  the need f o r  add i t iona l  cross sections. 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross sect ion 

This may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: Waterman wash 
REACH: REACH 3 Rs: 20.461 

INPUT 
Description: 
s t a t i o n  Elevat ion Data num= 102 

Sta Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
* * * * t t * * 4 t * b t * b * * * * * * + * * l i * * i ( * * t * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * , c * * * * * *  
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~ a n n i n g ' s  n values num= 3 
s t a  n v a l  s t a  n Val s t a  n V a l  .................................................... 

8736.67 .05 9927.86 .04310308.97 .05 

sank s ta :  Le f t  R ight  Lengths: Le f t  Channel Ri h t  Coeff Contr. Expan. 
9927.8610308.97 1340 1142 1820 .1 .3 

$f:::*::$~::!*:2T:;T**g~:E~:*tg:*:,,**********,,*,,***,,***********,,**************************9~*** 

E.G. Elev (ft) * 1201.81 * Element * Lef t  0s * Channel : R i  h t  0s : 
* v e l  Head (ft) * 0.55 * W t . n - V a l .  * 0,050 * 0.043 8.050 
* W.5. Elev ft * 1201.26 * Reach Len. (ft) * 1340.00 * 1142.00 * 1020.00 * 
* c r i t  w.s. tft3 * *  low Area (sq ft) * 532.04 '1125.72 * 192.47 
* E . G . S l o p e ( f t / f t )  '0.008486 * 532.04 * 1125.72 * 192.47 ' 
* Q To ta l  ( c f ~ )  * 9470.00 : ;$:: !:?SF) * 1614.71 * 7374.71 * 480.58 ' 
* TO width (ft) * 1057.85 * TOP wldth (ft) * 455.79 * 381.11 * 220.95 " 
* vey Tota l  (f t /s) * 5.12 * Av Vel . ( f t / s )  * 3.03 * 6.55 * 2.50 * 
** Max Chl ~ p t h  (ft * 5.94 * H Y ~ F .  ~ e p t h  (ft) * 1.17 * 2.95 : 0.87 " 
* conv. To ta l  cfsj '102803.1 * conv. (cfs) * 17528.8 * 80057.4 5217.0 ' 
* Lgngth Wtd. tft) * 1181.13 * Wetted Per. (ft) * 455.79 * 381.30 : 220.95 * 
* Mln ch ~l (ft) * 1195.32 * Shear ( lb/sq ft) * 0.62 * 1.56 0.46 * 

* 1.35 * Stream Power ( l b / f t  s) : 1.88 ' 10.25 * 1.15 * 
* 2.07 * Cum Volume (acre-ft) 123.86 % 108.69 * 69.43 " 
* 0.14 * cum SA (acres) 

Warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 
0.7 o r  greater  than 1.4. This may i n d i c a t e  t he  need fo r  add i t i ona l  cross secrions. 

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cur rent  and prevlous cross sect ion.  

Th is  may i n d i c a t e  the  need f o r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: waterman wash 
REACH: REACH 3 RS: 20.245 

Elev s t a  Elev 
........................ 

1200.5 9023.62 1200.32 
1199.72 9179.25 1199.59 
1198.87 9328.84 1198.62 
1197.33 9494.23 1197.2 
1196.12 9634.71 1196.06 
1194.81 9830.38 1194.61 
1194.78 9962.17 1193.66 
1191.4510009.08 1191.84 
1194.13 10137.4 1194.24 
1195.6210261.59 1195.73 
1196.610414.75 1196.91 
1197.6310580.44 1198.03 
1198.68 10692.1 1198.7 
1199.410811.39 1199.44 
1200.1310969.45 1200.41 
1201.1911115.56 1201.4 
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Manning's n Values num= 3 
Sta n V a l  s t a  n Val s t a  n v a l  

t * * * * * * *v*** * * * * * * * * * * * f f * * * * * * * * *~*** * * * * * * * * * *  

8917.13 .05 9947.02 ,04310192.87 .05 

sank s ta :  Lef t  Right Lengths: L e f t  channel R i  h t  coeff  Contr. Expan. 
9947.0210192.87 1920 2109 1840 .I .3 

CROSS SECTION 

RIVER: waterman wash 
REACH: REACH 4 RS: 19.845 

INPUT 
Descr ipt ion:  
s t a t i o n  Elevat ion Data 

s t a  Elev s t a  .......................  lev s t a  
b**********b****i 

Manning's n values num= 3 
Sta n Val s t a  n v a l  s t a  n Val 

* * t * l V ~ * * * * * * * * * * * * * * * * * * * * * * * * ~ * * * * * * t * * * * ~ * * * * *  

sank s ta :  Lef t  Right Lengths: L e f t  channel Right Coeff Contr. Expan. 
9883.6710183.17 5 5 5 .1 .3 

S~:SS,S:S~~:!,2!TE!~**Es:fl~:*'?E:*:**************************************~<****~<**************+~* 
* E.G. Elev (ft) * 1195.37 * ~ l e m e n t  *  eft 0s * channel ; Right 0s : 
* ve l  Head (ft) * 0.15 * W t .  n-Val. * 0.050 * 0.043 0.050 
* W.S. Elev ft) * 1195.22 * Reach Len. (ft) * 5.00 * 5.00 * 5.00 * * wi t  w.s. Eft) * * F ~ O W  Area (sq ft) * 1278.12 * 1668.01 * 864.47 * 
~ . ~ . s l o p e ( f t / f t )  '0.001132 * ~ r e a ( s  ft) * 1278.12 * 1668.01 * 864.47 ' 
* Q Total  (cfs) * 9540.00 * Flow (C!S) * 2073.31 " 6091.51 * 1375.18 ' 
* TO width (ft) * 1349.08 * TOP width ft) * 618.69 * 299.50 * 430.89 * 
* veY Tota l  (ft /s) * 2.50 v e l .  2ft/s) * 1.62 * 3.65 * 1.59 * 
* Max ch l  0pth (ft) * 8.55 : gi;. ~ e p t h  (ft) * 2.07 * 5.57 * 2.01 ' 
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* conv. Tota l  (cfs) *283491.6 * conv. (cfs) * 61610.7 :181015.9 : 40865.0 : 
* Length wtd. (ft) * 5.00 * wetted per. * 618.70 299.72 430.91 "  in Ch E l  (ft) * 1186.67 * Shear ( lb/sq 'fti ft * 0.15 * 0.39 * 0.14 * 
* Alpha * 1.51 * stream power (1 /ft s) : 0.24 ; 1.44 : 0.23 * 
* Frc tn  Loss (ft * 0.01 * cum volume (acre-f t )  * 28.22 66.39 27.42 * 
* C & E Loss (ft * 0.00 * Cum SA (acres) 0.07 ' 0.03 * 0.05 " 
....................................................................................................... 

CROSS SECTION 

RIVER: waterman wash 
REACH: REACH 4 RS: 19.844 

INPUT 
Descr ipt ion:  Dupl icate of 19.845. Necessary f o r  2 x-sections w i t h i n  a reach. 

This reach seoarates two t r i b u t a r y  in f lows t o  Waterman wash 
s t a t i o n  Elevat ion Data 

s t a  Elev s t a  
......................... 

num= 93 
Elev Sta Elev Sta 

,***,t************t*ht************> 

1200.22 8661.36 1199.99 8662.23 
1198.73 8805.93 1198.69 8870.23 
1197.49 9009.48 1197.03 9021.48 
1196.03 9165.17 1195.91 9218.35 
1194.93 9357.6 1194.68 9380.72 
1193.99 9496.85 1193.84 9524.42 
1192.76 9668.12 1192.49 9705.72 
1191.34 9844.97 1191.13 9883.67 
1187.12 9998.29 1186.67 10000 

1190.410128.99 1190.4810149.43 
1191.510242.38 1191.5510291.52 
1192.910399.87 1193.3410428.29 

1194.3510521.24 1194.46 10562.4 
1195.2610670.75 1195.6610707.15 
1196.41 10800.1 1196.5510833.28 
1197.1410941.64 1197.4610986.01 
1198.2611078.96 1198.5111104.17 
1199.3311212.52 1199.6811264.87 
1200.4311320.87 1200.55 

Elev s t a  Elev 
........................ 

Manning's n values num= 3 
s t a  n Val Sta n Val s t a  n Val 

* * f * * * * * * , t * * * * f * * t . h t . * * * * V * * * * * * * * * * * * i ~ i ~ * *  

8612.37 .05 9883.67 .04310183.17 .05 

sank sta: Left Right Lengths: L e f t  channel Right Coeff  contr .  Expan. 
9883.6710183.17 1520 1555 1500 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  #PF 1 
,t********U*****,,*V*****,<***(***hh**",<******,<**,<*****,,*********,~**********~t~*i~i~*********~~******** 

* E.G. Elev (ft) * 1195.36 * Element * Left  0s ; channel ; R i  h t  00 : 
* ve l  Head (ft) * 0.15 * w t . n - v a l .  * 0.050 0.043 8.050 
* W.S. Elev ft) * 1195.21 * Reach Len. (ft) * 1555.00 * 1555.00 * 1555.00 * 
* c r i t  w.5. 8ft) * *  low Area (sq ft) * 1273.89 * 1665.96 * 861.53 * 
* E . G . S l o p e ( f t / f t )  "0.001139 * 1273.89 * 1665.96 * 861.53 * 
* Q Total  (cfs) * 2070.21 * 6096.62 * 1373.18 * 
1, TO width (ft) * 1347.16 * TOP wid th  ft) * 617.63 * 299.50 " 430.03 * 
* veY Total  (ft/s) * 2.51 * Av . ve l  . t f t / s )  * 1.63 2 3.66 * 1.59 ' 
* Max ch l  Dpth (ft * 8.54 * Hy%r. ~ e p t h  (ft) * 2.06 5.56 * 2.00 
* conv. Tota l  (cfs '282674.9 * conv. (cfs) * 61341.3 t180645.7 : 40687.9 
* Length wtd. (ft) * 1555.00 * wetted Per. (ft) * 617.65 299.72 430.05 * 
* Min ch ~l (ft) * 1186.67 * Shear ( lb/sq f tb * 0.15 : 0.40 " 0.14 * 
* Alpha 1.45 

* 0.23 : * 1.51 * S t r e a m P o w e r ( l / f t s ) ;  2;:if: : 66.20 27.32 * 
* Frctn LOSS (ft) * cum volume (acre-ft) ?, 

u * cum sA (acres) * C & E Loss (ft) 
* 

***Y*t******t****h******,,,<****.*************************,~***********************~~*****~~******~~** 

CROSS SECTION 

RIVER: waterman wash 
REACH: REACH 5 RS: 19.551 

INPUT 
Descr ipt ion:  
s t a t i o n  Elevat ion Data num= 88 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

8780.98 1194.93 8799.1 1194.89 8828.02 1194.81 8866.92 1194.75 8902.03 1194.66 
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Manning's n values num= 3 
s t a  n v a l  s t a  n Val s t a  n v a l  

*****t*****d******b*ii******t*****li**II*********** 

8780.98 .05 9790.18 ,043 10294.2 .05 

sank s ta :  L e f t  Right  Lengths: Le f t  Channel R i  h t  Coeff cont r .  Expan. 
9790.18 10294.2 1060 1089 8 2 0  .1 .3 

warning: The energy l oss  was greater  than 1.0 ft (0.3 m). between the  cur rent  and previous cross sect ion.  

Th is  may i n d i c a t e  the  need f o r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: waterman Wash 
REACH: REACH 5 RS: 19.344 

INPUT 

Manning's n values num= 3 
s t a  n v a l  s t a  n v a l  s t a  n va l  

t*****b****h***t******t**************b********** 

9034.02 .05 9923.81 .04310204.76 .05 

Page 161 



watermanwash. rep 

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sec t ions .  

CROSS SECTION 

RIVER: waterman wash 
REACH: REACH 5 RS: 19.134 

TUDl IT +... v .  

~ e s c r i p t i o n :  
s t a t i o n  E levat ion  Data 

s t a  Elev s t a  
..... . . . . . . . . . . . . . . . . . . . . .  

 lev s t a    lev 
*U*** * * t * * * * * * * f * *U** fc**  

Manning's n  values num= 3 
s t a  n v a l  s t a  n  Val s t a  n  Val 

.................................................. 

8813.94 .05 9948.1 .043 10141.1 .05 

sank Sta: Le f t  R i  h t  Lengths: Le f t  channel R i  h t  Coeff Contr. Expan. 
9948.1 1014?. 1 930 916 860 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  #PF 1 
* * * * t * * * * * * * * * * * * * * U * * U * * t ( U * * " * * * * O * * * * * * * * * * * * * * * * * * * * , < * * * * * * * * * * * * * ~ < * * * * * ~ c * * * * * * * * * * * * * * * * ~ ~ * *  

* E.G. E l e ~  ft) F * 1186.03 * dement  * Le f t  0s : channel : R i  h t  00 : 
* v e l  Head ( t) * 0.31 * w t .  n-Val . * 0.050 0.043 1.050 
* W.S. Elev ft * 1185.72 * Reach Len. (ft) * 916.00 * 916.00 * 916.00 " 
* c r i t  W.S. tftj a * 1190.63 * 1035.16 * 512.18 * * Area (sq ft) * 1190.63 * 1035.16 : 512.18 ' * E.G. s lope (ft/ft) '0.002676 * Area s  ft) 

Q To ta l  ( c ~ s )  * 9770.00 * Flow tC?S) * 3130.97 " 5657.64 981.38 
* TO w id th  (ft) * 1093.34 * TOP w id th  (ft) * 532.24 * 193.00 * 368.10 * 
* ve7 To ta l  ( f t / s )  * 3.57 "( Avg. v e l .  ( f t /s)  * 2.63 * 5.47 +* 1.92 * 
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* Max ~ h l  ~ p t h  (ft) * 9.38 ' ~ y d r .  Depth (ft) * 2.24 
* conv. Total  (cfs) "188852.0 * conv. (cfs) ' 60521.1 
* Length wtd. (ft) * 916.00 * wetted Per. (ft * 532.25 

* 1176.34 * shear (lb/sq ft * 0.37 
* 1.56 ' Stream Power (1 /ft s) : 2$:;; 

* Frc tn  LOSS * cum volume (acre-ft) * 
* c a E LOSS !:ij * * cum SA (acres) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

CROSS SECTION 

RIVER: waterman wash 
REACH: REACH 6 RS: 18.961 

INPUT 
Description: 
s ta t ion  Elevation Data num= 102 

s t a  Elev s t a  Elev s t a  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

8779.05 1186.67 8787.46 1186.66 8830.48 
8932.86 1186.2 8968.23 1186.07 9005.56 
9105.97 1185.57 9150.97 1185.36 9174.85 
9296.37 1183.9 9312.6 1183.72 9369.07 
9450.35 1182.43 9514.47 1181.99 9519.22 
9604.75 1181.49 9656.97 1181.23 9659.87 
9764.49 1180.64 9802.03 1178.94 9824.39 
9864.78 1179.82 9867.6 1179.83 9868.96 
9941.33 1179.78 9958.61 1177.95 9990.84 
10007.63 1175.4510062.18 1178.710082.19 
10082.6 1179.910087.34 1179.9910121.46 
10172.94 1180.5310180.67 1180.5710212.13 
10285.13 1181.1610327.69 1181.4910344.33 
10450.84 1182.4810504.11 1182.9110512.42 
10601.33 1183.710635.57 1183.99 10687 
10758.72 1185.1810772.66 1185.35 10820.3 
10942.08 1187.1810943.45 1187.1910943.99 
11066.61 1188.1311115.33 1188.5711128.19 
11200.99 1189.4511251.34 1189.9411286.66 
11374.49 1191.0311380.04 1191.0811436.07 
11543.65 1192.5111559.22 1192.66 

Manning's n values num= 3 
Sta n v a l  Sta n Val s t a  n va l  

Y * * * , < * * * * * * * t * * * t * ~ ~ * ~ * * * , < * * * * Y * i i * * * * * * * * * * * * * ~ ~  

8779.05 .05 9764.49 .04310212.13 .05 

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

This may ind ica te  the need f o r  addit ional cross sections. 

CROSS SECTION 

RIVER: waterman wash 
REACH: REACH 6 RS: 18.798 
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Elev s t a  Elev 
i * * *Y***V****************  

Manning's n values num= 3 
s t a  n Val Sta n Val s t a  n Val 

. * * * * * * * h * * t * * * * * * * * * * * * * * * * * * * * * * * * I r W * * * * * * * * * *  

8968.86 .05 9926.57 .04310068.75 .05 

Bank sta:  Lef t  Right Lengths: L e f t  channel R i  h t  Coeff Contr. Expan. 
9926.5710068.75 1200 1217 1740 .1 .3 

$ ~ t z ~ , ~ ~ ~ ~ ~ ; ~ $ , ~ y z ~ ~ ~ ~ ~ ~ ~ : f ; l ! ~ * f ~ E ~ ~ ~ ~ * * * * ~ ~ * * ~ ~ ~ ~ * ~ ~ * , ~ ~ ~ * . * * ~ l i ~ , * l i ~ * * * t * . * * * * * * i i * t * * * * * r * * * * * * * * *  
* E.G. Elev ft) f * 1182.74 * Element *  eft 0s : channel : R i  h t  OB : 
* ve l  Head ( t) * 0.26 * w t .  n-val . ' 0.050 0.043 8.050 
* W.S. Elev ft) * 1182.47 * Reach Len. (ft) 9, 1200.00 * 1217.00 * 1140.00 " 
* c r i t  W.S. [ft) h * Flow Area (sq ft) * 994.55 * 953.79 1625.42 
* ~ . ~ . s l o p e ( f t / f t )  "0.002032 * ~ r e a  s ft) * 994.55 * 953.79 "1625 .42  ' 
* Q Total  (cfs) *11490.00 * F ~ O W  [CTS) * 2426.87 * 5266.70 * 3796.44 * 
* TO width ft) 1252.70 * TOP width (ft) * 404.52 * 142.18 * 706.00 * 
* veY Total  { f t / s )  * 3.22 * AV!. ,vel .  ( f t /s)  * 2.44 * 5.52 * 2.34 * * Max ch l  opth (ft) * 10.48 * Hy r ~ e p t h  (ft) * 2.46 * 6.71 * 2.30 * 
rr conv. Total (cfs) qr254899.7 conv. (cfs) * 53838.8 *116838.9 * 84222.1 : 
* Length wtd. (ft) 1191.87 * wetted per. (ft) * 404.54 : 142.90 * 706.01 
* Min ch ~l (ft) * 1171.99 * Shear ( lb/sq ft E, * 0 .31  0.85 * 0.29 
" ~l pha * 1.65 * Stream power (1 /ft s) : 0.76 * 4.68 " 0.68 : 
* Frctn LOSS (ft) 3.18 * cum volume (acre-ft) 150.66 * 194.04 163.71 

* 0.02 ', cum SA (acres) * 49.45 * 21.46 * 53.39 * 
: * $ , ~ ~ * ~ : : * ~ ~ ~ ; * , < * , , , I  * ,,<, ***?<**,<** **,, ** **,,,< *****,******** **,< **" <,<* *,'** ,,,c **,,***,<*<<,<9r****,<***fr****i~ 

warning: The energy loss  was greater than 1 .0  ft (0.3 m). between the cur rent  and previous cross sect ion.  

This may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: waterman wash 
REACH: REACH 6 RS: 18.567 
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11201.91 1188.9 

Manning's n Values num= 3 
s t a  n v a l  s t a  n Val s t a  n v a l  

* * t . * * * * * * * * * * * * * t * * * * * * * * * * * * * * * *~* * *V** * * * * * * *  

8805.98 .05 9945.55 .04310052.09 .05 

sank sta:  Lef t  Right Lengths: Left  channel ~i h t  coeff cont r .  Expan. 
9945.5510052.09 1110 1311 1%0 .1 .3 

$:~z~*::$;::!*$:::y$**:::Ek*$:E*;***********************************%************************ 
* E.G. Elev (ft) * 1179.54 * ~ l e m e n t  * Lef t  0s : channel * R i  h t  08 : 
* Vel Head (ft) * 0.50 * w t .  n-val. * 0.050 0.043 * 8.050 
* W.S. Elev (ft 3 * 1179.05 * Reach Len. (ft) * 1110.00 * 1311.00 * 1320.00 : 
* c r i t  W.S. (ft li *  low Area (sq ft) *1121.86 * 725.68 : 736.95 
* ~ . ~ . s l o p e ( f t / f t )  "0.003668 * n r e a ( s  ft) *1121.86 * 725.68 736.95 : 
* Q Tota l  (cfs) *11320.00 *  low (cqs) * 3566.18 * 5430.18 " 2323.64 
* TO Width (ft) * 902.24 * TOP wid th  (ft) * 477.92 * 106.54 : 317.78 : 
* ve? Tota l  (ft/s) * 4.38 ve l .  (ft /s) * 3.18 * 7.48 3.15 
* Max chi ~ p t h  (ft) * 10.21 : %I;. Depth (ft) * 2.35 * 6.81 * 2.32 * 
* conv. Tota l  (cfs) '186918.4 * conv. (cfs) * 58885.5 : 89664.4 * 38368.5 * 
* ~ e n g t h  wtd. (ft) * 1263.38 * wetted Per. (ft * 477.94 107.33 * 317.81 * 
*  in Ch E l  (ft) * 1168.84 * Shear (1 b/sq ft * 0.54 * 1.55 : 0.53 * 
* ~ l p h a  * 1.67 * Stream Power (1 /ft s) : 1.71 * 11.58 1.67 * 
* ~ r c t n  LOSS (ft) * 4.41 * cum volume (acre-ft) * 121.51 * 170.57 : 132.80 : 
* c & E Loss (ft) * 0.01 * cum SA (acres) 17.98 39.99 
................................................................................................ 

Warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross sect ion.  

This may i n d i c a t e  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: waterman wash 
REACH: REACH 6 RS: 18.319 

 lev s t a  Elev 
k * * V * * * t * * * Y * * * * * * * * * * * *  

Manning's n Values num= 3 
s t a  n Val s t a  n Val s t a  n Val 
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sank Sta: L e f t  R igh t  Lengths: Le f t  channel R i  h t  coef f  Contr. Expan. 
9902.5910059.01 920 843 i 4 0  .1 .3 

warning: D iv ided f low computed fo r  t h i s  cross-sect ion.  
warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 

0.7 o r  g rea ter  than 1.4. Th i s  may i n d i c a t e  t he  need f o r  a d d i t i o n a l  cross sec t ions .  
warning: The energy l o s s  was greater  than 1 .0  ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

Th i s  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross 

CROSS SECTION 

RIVER: waterman wash 
REACH: REACH 6 RS: 18.159 

INPUT 
~ e s c r i p t i o n :  
s t a t i o n    leva ti on Data num= 165 

s t a  Elev s t a  Elev s t a  Elev Sta ............................................................ 

sec t ions .  

Elev s t a  ****************' 
1176.97 8674.36 
1176.74 8795.86 
1176.02 8968.06 
1174.43 9120.4 
1173.09 9261.75 
1172.26 9398.1 
1171.56 9492.8 

1171.3 9501.44 
1170.07 9554.75 
1169.59 9594.91 
1169.49 9629.45 
1168.91 9670.44 
1167.87 9719.16 
1168.04 9747.14 
1167.59 9776.95 
1167.41 9801.33 
1167.61 9823.89 
1167.73 9848.44 
1169.88 9939.13 
1167.23 9980.75 
1162.2210015.76 
1170.1110186.25 
1170.2110252.17 
1170.5210320.12 
1171.0810371.86 

1172.110443.83 
1172.4910489.76 
1172.8910556.37 
1173.9510683.89 
1175.4210875.56 
1176.5411013.91 
1177.8911181.92 

1179.511343.94 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 
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................................................ 
8592.67 .05 9648.97 ,04310063.56 .05 

Bank Sta: Lef t  Right Lengths: L e f t  channel R i  h t  Coeff Contr. Expan. 
9648.9710063.56 1270 1303 1303 .1 .3 

CROSS ****t+tt**t*t*t*h*t*t/i***t****tt********e*********************%************************ SECTION OUTPUT p r o f i l e  #PF 1 

* E.G. Elev (ft) * 1173.59 * ~ l e m e n t  * L e f t  0s : channel * R i  h t  OB : 
* Vel Head (ft) * 0.14 * w t . n - V a l .  * 0.050 0.043 * 8.050 
* W.S. Elev (ft * 1173.45 * Reach Len. (ft) * 1270.00 " 1303.00 * 1303.00 * 
* c r i t  w.s. (ftj * * F ~ O W  Area (sq ft) * 827.05 " 2382.48 ' 1187.14 * 
* E.G. slope (ft/ft) *0.000973 * Area (s ft) * 827.05 * 2382.48 * 1187.14 * 
* Q Tota l  ( c ~ s )  "11270.00 * Flow (CYS) * 1142.28 * 8225.54 * 1902.18 * 
* TO width (ft) * 1391.88 " TOP width (ft) * 454.83 * 414.59 * 522.46 : 
* ve? Tota l  (ft /s) * 2.56 ve l  . (ft/s) * 1.38 * 3.45 * 1.60 
* Max chi Dpth (ft) * 11.23 * * HY r Depth (ft) 1.82 * 5.75 ' 2.27 : 
* conv. Total  *361251.2 * conv. (cfs) * 36614.8 *263663.3 ' 60973.0 

* 1297.42 * wetted Per. (ft * 454.87 * 415.71 * 522.50 * 
* 1162.22 * Shear ( lb/sq ft * 0 . 1  0.35 * 0.14 * 

* ~ l p h a  * 1.42 "S t reamPower (1  / f t s ) :  0.15 1.20 : 0.22 : 
* Frctn LOSS ft) * 0.88 * cum volume (acre-ft) 80.33 * 110.07 93.25 
* c & E LOSS [ft) * 0.01 * cum SA (acres) * 16.31 * 8.50 ' 19.56 * 
....................................................................................... 

CROSS SECTION 

RIVER: waterman wash 
REACH: REACH 6 RS: 17.913 

Manning's n Values num= 3 
s t a  n v a l  Sta n V a l  s t a  n v a l  

* * * * * * * * * *Y I * * * * * * * *h* * * * * * * * * * * * * * * * * * * * * * * * * * *  

9025.03 .05 9911.99 ,04310065.61 .05 

sank sta: Lef t  Right Lengths: Left  channel R i  h t  Coeff contr .  Expan. 
9911.9910065.61 1400 1408 1340 .1 .3 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* E.G. Elev (ft) * 1172.70 * ~ l e m e n t  * Lef t  0s : channel : R i  h t  OB : 
* ve l  Head (ft) * 0.12 * w t .  n-val. * 0.050 0.043 8.050 
* w.s. Elev ft) * 1172.59 * Reach Len. (ft) * 1408.00 * 1408.00 * 1408.00 ' 
* c r i t  W.S. Eft) * ic F ~ O W  Area (sq ft) * 1947.58 * 1560.04 * 2187.19 " 
* ~ . ~ . ~ l o p e ( f t / f t )  '0.000500 * ~ r e a ( s  ft) 1947.58 * 1560.04 * 2187.19 * 
* Q Total  (cfs) *11150.00 * F ~ O W  (CTS) * 2651.41 : 5620.44 12878.15 : 
* TO wid th  ft) * 1603.03 * TOP width (ft) * 664.33 153.62 785.08 
* vey Tota l  [f t /s) * 1.96 * A V ~ .  ,vel .  (ft/s) * 1.36 * 3.60 * 1.32 * * Max ch l  ~ p t h  (ft) * 15.25 " ~y r oepth (ft) * 2.93 * 10.16 * 2.79 ' 
* conv. Tota l  (cfs) '498554.9 * conv. (cfs) "118553.8 "251309.3 *128691.8 * 
* ~ e n g t h  wtd. (ft) * 1408.00 ' Wetted per. (ft) * 664.36 : 154.99 ' 785.10 * 
*  in ch E l  (ft) * 1157.34 * Shear ( lb/sq ft) * 0.09 0.31 * 0.09 * 
* nlpha * 1.94 * Stream Power ( l b / f t  s) 1 0.12 * 1.13 * 0.11 * * Frctn Loss (ft ti * cum volume (acre-ft) * 39.89 : 51.10 : 42.78 * 

~r * cum SA (acres) * C & E LOSS (ft 
* 

*btt****h*****v*****I~*******************************~********~********~*******~*~******~******* 

CROSS SECTION 
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RIVER: waterman wash 
REACH: REACH 7 RS: 17.647 

INPUT 
Descr ip t ion :  Dup l ica te  o f  17.646. 
s t a t i o n  E levat ion  Data num= 122 

s t a  Elev s t a  Elev s t a  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Elev s t a  **************** 
1172.3 8713.12 
1171.21 8831.1 
1169.82 8976.15 
1169.11 9145.08 
1168.37 9282.7 
1167.25 9407.93 
1165.86 9589.26 
1165.04 9749.84 
1164.78 9895.82 
1159.19 9984.17 
1156.5710035.96 
1163.5910071.16 
1160.4110120.55 
1160.4210131.28 
1161.9910169.73 
1162.4510219.18 
1164.4410352.99 
1163.9810430.44 
1165.2210436.15 
1166.0710572.19 
1167.4310721.43 
1168.39 10854.6 
1169.7311012.76 
1171.0911207.62 

Elev  s t a  Elev ........................ 
1171.97 8730.9 1171.82 
1170.93 8853.52 1170.73 
1169.79 8985.56 1169.74 
1168.86 9160.08 1168.78 
1168.06 9317.87 1167.85 
1167.23 9466.64 1166.76 
1165.77 9619.11 1165.57 
1164.92 9773.2 1164.86 
1164.72 9922.62 1164.68 
1155.44 9990.87 1155.29 
1159.6710039.64 1160.01 
1162.8910073.45 1162.79 
1160.4110122.31 1160.42 
1160.4410132.54 1160.44 
1162.0410172.44 1162.12 
1164.610233.76 1164.67 
1164.2810370.31 1163.98 
1164.99 10431.8 1165.07 
1165.2510437.09 1165.29 
1166.410587.85 1166.5 
1167.4910753.29 1166.86 
1168.610871.13 1168.73 
1169.8611066.41 1170.3 
1171.6111225.22 1171.8 

Manning's n  Values num= 3 
s t a  n  Val Sta n  Val s t a  n  Val 

...................................................... 

8621.02 .05 9948.04 .04310219.18 .05 

sank s ta :  L e f t  R igh t  Lengths: Le f t  Channel R igh t  coeff con t r .  Expan. 
9948.0410219.18 5 5 5 .1 .3 

CROSS SECTION 

RIVER: waterman wash 
REACH: REACH 7 RS: 17.646 

TLlOl lT 
A,.. - ,  
Descr ip t ion :  
s t a t i o n  E levat ion  Data num= 122 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

8621.02 1172.61 8626.72 1172.57 8669.59 1172.3 8713.12 1171.97 8730.9 1171.82 
8774.38 1171.44 8792.21 1171.28 8799.51 1171.21 8831.1 1170.93 8853.52 1170.73 
8885.9 1170.46 8914.84 1170.24 8972.3 1169.82 8976.15 1169.79 8985.56 1169.74 
9037.46 1169.43 9058.69 1169.31 9098.77 1169.11 9145.08 1168.86 9160.08 1168.78 
9196.74 1168.57 9221.39 1168.43 9231.48 1168.37 9282.7 1168.06 9317.87 1167.85 
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Manning's n  values num= 3 
s t a  n  Val s t a  n  Val Sta n  Val 

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  c u r r e n t  and previous cross sec t ion .  

Th i s  may i n d i c a t e  t he  need f o r  a d d i t i o n a l  cross sec t ions .  

CROSS SECTION 

RIVER: waterman wash 
REACH: REACH 8 RS: 17.414 

INPUT . . 
Descr ip t ion :  
s t a t i o n  E leva t i on  Data num= 184 

s t a  EleV s t a  Elev s t a  E lev  s t a  
i***********t*** 
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watermanwash 
1155.6910161.18 
1156.5710186.29 
1155.5210214.78 
1157.3310231.76 
1161.7810252.57 
1162.2410316.79 
1162.4710389.19 
1163.1310517.49 
1164.0610679.02 
1165.110838.23 
1166.3311005.85 
1167.311158.97 
1168.3311332.67 
1168.6811354.42 
1168.9611425.51 
1168.91 11435.2 
1169.07 11470.3 
1168.9511494.33 
1168.8711513.72 
1168.8911524.11 
1169.1511546.36 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n v a l  

* * * * * Y I * * * f * * Y * * * * * , , * * * 9 ' * * * , , * * h * * * ~ ~ * * * *  

8542.38 .05 9900.78 .04310311.29 .05 

sank s t a :  Le f t  R igh t  Lengths: Le f t  channel R i  h t  c o e f f  Contr .  Expan. 
9900.7810311.29 1280 1156 lq80 .1 .3 

:~::2*2:::::!*!!::!:**!!:z<~:*f:$*$*,,*****,<*,<*** v<***,<,,, ............................................... 

" E.G. E l e ~  ft) $ * 1164.12 * Element *  eft 0s  : channel : R i  h t  0s " 
" v e l  Head ( t) * 0.29 * w t .  n-Val. It 0.050 0.043 8.050" + w.s. Elev (ftj * 1163.83 * Reach Len. (ft) * 1280.00 * 1156.00 $' 1180.00 '< 
'< c r i t  W.S. (ft * *  low Area (sq ft) * 440.49 h2269.55 * 237.94 * 
* E.G.  slope (ft/ft) *0.001769 * Area (s ft) f 440.49 * 2269.55 * 237.94 
* Q T o t a l  ( c ~ s )  *11070.00 * Flow (C?S) * 581.75 "10232.54 * 255.71 * 
* TO w id th  (ft) * 1114.55 * Top w id th  ft) * 405.59 " 410.51 : 298.46 * 
* veY T o t a l  ( f t / s )  : ,;:;I : "8. , ve l .  [ f t / s )  * 1.32 ic 4.51 1.07 * 
* Max Chl Dpth (ft) ~y r ~ e p t h  (ft) * 1.09 * 5.53 * 0.80 * " conv. To ta l  ( c ~ s )  "263191.7 " Cow.  ( c ~ s )  * 13831.2 *243281.0 6079.5 * 
* Length Wtd. (ft) * 1177.85 * Wetted Per. (ft * 405.59 : 415.41 * 298.46 " 
* Min ch  E l  (ft) * 1153.31 '( Shear ( lb/sq ft * 0.12 0.60 " 0.09 '( 

* n lpha * 1.34 * Stream power (1 /ft s) ; 0.16 * 2.72 + 0.09 " * 1.96 * cum volume (acre- f t )  70.69 " 59.37 * 117.18 " 

C 
" FrCtn LOSS 
* c & E LOSS * 0.04 * Cum sA (acres) * 17.67 * 6.08 * 18.75 * 
***Yt*********,t****h***I,***",,**~,,~*,,,~*******"<*******~***,,**,,****,,**~<***?~*,,,~9~*****~~i~******i~~~***** 

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and previous cross sec t ion .  

Th i s  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sec t ions .  

CROSS SECTION 
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Manning's n  values . num= 3 
s t a  n  va l  s t a  n  Val s t a  n  v a l  

***v.*********t***t***************************** 

8850.17 .05 9981.17 .04310029.02 .05 

sank s ta :  Lef t  Right Lengths: Lef t  channel Ri h t  coe f f  cont r .  Expan. 
9981.1710029.02 1220 1169 1880 .1 .3 

$::::*:$$:$$!*:!$z!$**!::E;:*$::*;***************************,?******************************** 
* E.G. Elev fft) * 1162.11 * Element *  eft 0s : channel R i  h t  0s : 
* vel  Head ( t) * 0.15 * w t . n - V a l .  * 0.050 0.043 8.050 
* w.s. Elev (ft) * 1161.97 * Reach Len. (ft) * 1170.00 * 1170.00 * 1170.00 * 
* c r i t  W.S. (ft) * * F ~ O W  ~ r e a  (sq ft) '? 1190.80 * 391.75 * 3580.88 * 
* ~ . ~ . s l o p e ( f t / f t )  "0.001588 * ~ r e a ( s  ft) ? * 1190.80 * 391.75 * 3580.88 * 

Q Tota l  ( c ~ s )  *13290.00 * Flow (C 5) * 1843.05 * 2049.84 * 9397.11 * 
* TO width (ft) * 1930.67 * TOP width (ft) * 797.06 * 47.85 ' 1085.75 * 
* ve? Total  ( f t / s )  * 2.57 * A v ~ .  ,Vel. (ft /s) * 1.55 * 5.23 * 2.62 : 
* Max ch l  Dpth (ft) * 12.61 " Hy r Depth (ft) * 1.49 : 8.19 * 3.30 
* conv. Total  '333450.9 ', conv. (cfs) * 46242.8 51431.2 *235777.0 * 

* 1170.00 * wetted Per. (ft) * 797.20 * 52.90 * 1085.83 * 
* 1149.36 Shear ( lb/sq ft) * 0.15 * 0.73 * 0.33 * 

* ~ l p h a  * 1.42 * Stream power ( l b / f t  s) : 0.23 ; 3.84 * 0.86 * * ~ r c t n  Loss (ft) * 2.34 * cum volume (acre-ft) * 46.72 * 24.05 * 65.45 : 
* 0.00 * Cum SA (acres) * C & E LOSS (ft) 

* 
y****~(*****h,~*tY*h***tt****~***,,******,,***********,<*********~~****************~~**************** 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross sect ion.  

This may ind ica te  the need for  add i t iona l  cross sections. 

CROSS SECTION 

 lev s t a  
k * * * * * * * * * * * * * * * i  

Elev s t a  Elev 
r**h*,~*u*********f ****** 
1159.12 8631.95 1159.05 
1158.53 8813.1 1158.44 
1158.2 9003.12 1158.05 
1157.82 9144.28 1158.21 
1159.38 9318.06 1158.69 
1157.05 9369.04 1156.28 
1155.33 9470.53 1156.98 
1156.92 9607.94 1156.98 
1157.23 9756.71 1157.26 
1157.29 9927.93 1157.21 
1157.11 9970.31 1156.99 
1148.3610007.62 1148.36 
1156.8510075.76 1156.89 
1157.0110238.11 1157.06 
1156.710365.25 1156.59 
1156.7210461.37 1157.61 
1157.8110593.73 1157.94 
1158.03 10779.1 1158.06 
1158.3410921.58 1158.83 
1160.2111088.25 1160.58 
1162.1211248.39 1162.13 

~ a n n i n g ' s  n  Values num= 3 
s t a  n  Val Sta n  Val Sta n  Val 

* * ~ * * * * * l * * * * , < . * * * * * * * * * * * * * * * * * * * * * V * * * * * * ~ ~ * * *  

sank sta:  Lef t  Right Lengths: L e f t  channel Right coe f f  cont r .  Expan. 
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watermanwash. rep 
1320 1392 1250 .1 .3 

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m).  between t h e  cu r ren t  and previous cross sect ion.  

Th is  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: waterman wash 
REACH: REACH 9 RS: 16.710 

Descr ip t ion :  
s t a t i o n  E levat ion  Data 

s t a  Elev s t a  
**f***l*****h****+*II**,,*> 

num= 111 
 lev s t a  

I*************** 
Elev s t a  ****,,,,**********' Elev s t a  

,,*tt**~,******f**l 

1155.93 8808.97 
1155.48 8961.84 
1154.9 9089.48 
1154.23 9277.35 
1153.74 9417.32 
1153.36 9592.86 
1152.72 9716.06 
1152.77 9845.27 
1152.82 9909.99 
1147.39 9991.89 
1147.5510022.96 
1153.1210182.72 
1153.1610341.13 
1153.4810541.29 
1153.9410625.13 
1154.2710758.05 
1155.5610899.12 
1156.9411043.28 
1158.3311247.86 
1160.0311401.85 
1160.98 11596.6 
1162.2211760.41 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n v a l  

**+t***,,**,,,,Y*,~***,<*******V,~******h****,,******9<* 

8708.7 .05 9980.85 ,04310022.96 .05 

sank Sta: Le f t  R igh t  Lengths: Le f t  channel R i  h t  Coeff con t r .  Expan. 
9980.8510022.96 1320 1368 1380 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev ft) f * 1155.98 * Element *  eft OB : channel : R i  h t  OB : 
* v e l  Head ( t) * 0.25 9, w t .  n-Val. * 0.050 0.043 l.050 
* w.s. Elev (ft) * 1155.73 * Reach  en. (ft) * 1320.00 * 1368.00 * 1380.00 
* c r i t  W.S. (ft) *  low Area (54 ft) * 2206.40 : 342.97 * 1812.99 * 
* ~ . ~ . ~ l o p e ( f t / f t )  '0.003198 * n r e a ( s  ft) * 2206.40 342.97 ' 1812.99 : 
* Q To ta l  (cfs) '13260.00 * Flow (C95)  * 5770.32 * 2522.27 : 4967.41 
* TO wid th  ft) * 2049.55 * TOP w id th  ft) * 1136.54 * 42.11 870.90 * 
* v e f  To ta l  t f t / s )  * 3.04 * Avg . ,Vel . tft/d * 2.62 * 7.35 * 2.74 : 
yr Max c h l  Dpth (ft) * 10.43 * ~y r oepth (ft) * 1.94 * 8.14 " 2.08 
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watermanwash.rep 
"234471.3 * conv. (cfs) u102034.2 z 44600.3 * 87836.8 * 

* * conv' Length Wtd. (cfs) (ft) * 1351.46 * wetted per. (ft * 1136.65 46.98 ' 870.98 * 3 * Min ch ~l (ft) * 1145.30 * Shear ( lb/sq ft * 0.39 * 1.46 * 0.42 * @ * nlpha * 1.74 * S t r e a m ~ o w e r ( l b / f t s ) :  1.01 : 10.72 ' 1.14 : 
* Frc tn  LOSS * 3.67 * cum volume (acre-ft) 117.62 34.15 * 126.12 
* c & E LOSS lff:3 * 0.02 * cum SA (acres) * 35.05 * 1.56 * 33.52 * 
................................................................................................. 

Warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross sect ion.  

This may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: waterman wash 
REACH: REACH 9 RS: 16.451 

INPUT 
~ e s c r i p t i o n :  
s t a t i o n  Elevat ion Data 

s t a    lev s t a  
**********t****t********' 

num= 119 
Elev s t a  

I***************' 

1153.2 8664.86 
1152.22 8801.9 
1151.05 8919.14 
1150.94 9051.6 
1150.6 9236.99 
1150.44 9375.47 
1150.09 9549.77 
1147.87 9608.88 
1149.86 9671.41 
1149.66 9735.73 
1149.16 9795.45 
1147.51 9861.27 
1149.3 9985.63 
1141.3610022.41 
1148.9710107.25 
1149.3510249.76 
1149.31 10426.8 
1149.7210545.87 
1149.7410653.01 
1150.7210812.15 
1150.97 10940.9 
1151.3311124.58 
1151.9811274.35 
1153.111437.02 

Elev s t a  
L * * V I * * * * * * * * * * * i  

 lev s t a  
i * * * * * * * * ~ * * * * s T ~ ~ l  

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

*V*********Y************b*********************** 

8603.09 .05 9971.67 .04310028.98 .05 

sank Sta: Lef t  Right Lengths: Left  Channel R i  h t  coeff  cont r .  Expan 
9971.6710028.98 1140 1105 1820 .1 .3 

:::::*:::$$::*:;:!;:**!::21:*!:2*:*****************************,,**********************%******* 
* E.G. EleV (ft) * 1152.30 * Element * Lef t  0s * channel * R i  h t  06 : 
* v e l  ~ e a d  (ft) * 0.18 * w t . n - V a l .  * 0.050 " 0.043 * 8.050 
* W.S. Elev ft) * 1152.11 * Reach  en. (ft) * 1103.00 * 1103.00 * 1103.00 : 
* c r i t  w.s. tft) * * F ~ O W  Area (sq ft) * 2486.95 * 437.42 * 2264.91 
* E.G. slope (ft/ft) '0.002333 * Area (s ft) * 2486.95 * 437.42 * 2264.91 * 
* Q Tota l  ( c ~ s )  '13430.00 * Flow (C?S) * 5877.92 * 2708.26 * 4843.81 ' 
* TO wid th  (ft) * 2479.82 * TOP width (ft) * 1176.97 * 57.31 * 1245.54 * 
* vel; Tota l  (ft /s) * 2.59 * AV!. ,ve l .  (ft/s) * 2.36 : 6.19 * 2.14 * 
* Max ch l  opth (ft) * 10.75 * ~y r ~ e p t h  (ft) * 2.11 7.63 * 1.82 * 
* conv. Total  cfs) '278021.6 " Conv. (cfs) 1121682.0 : 56065.2 '100274.3 : 
* ~ e n g t h  wtd. Zft) * 1103.00 * wetted Per. (ft) * 1177.24 61.23 " 1245.61 
* M1n ch E l  (ft) * 1141.36 ' Shear (lb/sq ft) * 0.31 * 1.04 * 0.26 * 
* ~ l p h a  * 1.77 * Stream power ( l b / f t  s) 0.73 : 6.44 0.57 : 
* ~ r c t n  Loss (ft) * 2.39 * Cum Volume (acre-ft) 46.50 21.89 * 61.52 
* c & E Loss (ft) *tt*tl*tt*V***+**h,,Ir**iiii******(i*%ttttrli****************+,*********************,c****************** 0.00 * cum sA (acres) 

* 

Warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross sect ion.  

This may ind ica te  the need f o r  add i t iona l  cross sect ions.  
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CROSS SECTION 

RIVER: waterman wash 
REACH: REACH 10 

INPUT 
Descr ip t ion :  
s t a t i o n  E leva t i on  Data 

s t a  Elev s t a  
********t************aaai 

num= 140 
Elev s t a  **************** 

1151.22 8425.66 
1150.81 8600.25 
1150.54 8772.46 
1150.3 8933.4 
1149.74 9106.47 
1148.87 9266.55 
1147.93 9409.05 
1147.4 9599.28 
1152.48 9678.38 
1147.03 9777.28 
1148.2 9789.28 
1148.37 9923.37 
1145.68 9948.8 
1139.9910002.97 
1147.3410084.17 
1147.0210273.48 
1147.0110430.25 
1146.45 10564.1 
1146.5810614.36 
1146.65 10737.9 
1147.1810874.01 
1148.7511045.56 
1149.9111217.17 
1150.8811353.21 
1151.8311480.68 
1152.8511660.87 
1153.711817.69 
1154.4111968.52 

Elev s t a  ****************> 
1151.16 8466.99 
1150.76 8652.59 
1150.49 8800.14 
1150.18 8955.18 
1149.59 9133.29 
1148.82 9331.58 
1147.87 9466.45 
1145.67 9627.66 
1153.57 9689.94 
1148.05 9779.74 
1148.23 9791.06 
1146.77 9926.93 
1145.32 9962.68 
1139.9410037.95 
1147.3510149.78 
1147.0510307.18 
1146.9610445.06 
1146.2610569.49 
1146.5810615.59 
1146.7210788.22 
1147.27 10922.5 
1148.7511045.59 
1150.2911230.15 
1151.1611388.75 
1151.86 11537.8 
1152.9411698.29 
1153.8911845.46 
1154.6911989.27 

Elev  s t a  
I*************** 

1151.06 8501.3 
1150.67 8666.88 
1150.45 8803.88 
1150.11 9000.03 
1149.5 9182.11 
1148.38 9333.18 
1147.56 9484.69 
1143.49 9632.17 
1154.16 9701.67 
1148.09 9781.76 
1148.25 9799.6 
1146.87 9931.16 
1142.82 9973.32 
1139.2710055.15 
1146.5810184.12 
1147.0710359.27 
1146.9210491.78 
1146.2210599.35 
1146.5910616.64 
1146.8710799.43 
1147.61 10959.8 
1148.7511107.09 
1150.3911263.08 
1151.3611414.74 
1152.1911560.32 
1153.18 11722.4 
1154.0511903.48 
1154.812030.05 

~ a n n i n g ' s  n values num= 3 
s t a  n Val s t a  n Val s t a  n v a l  

* * * * * * * * t Y * * * * * * * * * Y , , , ~ * * * * * * * * t * f * * * * * " 8 ~ c * *  

8374.5 .05 9862.92 .04310082.59 .05 

sank s ta :  L e f t  R igh t  Lengths: Le f t  channel R i  h t  Coeff con t r .  Expan. 
9862.9210082.59 1140 1212 1930 .1 .3 

:!:::",2i:z::~*:!zg!z**:;:~,l:*f~~*:**?<*",***,,***,<****,,,<**,~***,**,,*******,~**,,9~***********~~**~<**~<** 

* E.G. Elev (ft) * 1149.90 * Element * Le f t  os * channel * R i  h t  0s : 
" v e l  Head (ft) * 0.22 ' w t . n - v a l .  * 0.050 +, 0.043 * 8.050 
* W.S. E lev (ft) * 1149.68 * Reach  en. (ft) * 1140.00 * 1212.00 * 1230.00 * 
* c r i t  w.5. (ft) * *  low Area (sq ft) * 1186.13 * 1291.85 * 2594.29 * 
* E.G. s lope (ft/ft) *0.002038 * Area s ft) * 1186.13 * 1291.85 * 2594.29 * 
* Q To ta l  (cfs) *15070.00 * Flow tC?S)  " 2209.26 6541.32 * 6319.42 * 
* TO w id th  (ft) * 2004.06 * TOP wldrh (ft) * 723.95 219.67 * 1060.44 z 
* ve? To ta l  (f t /s) * 2.97 * Av3.,Vel. ( f t / s  * 1.86 * 5.06 * 2.44 
" Max chi 0p th  (ft) * 10.41 * ~y P Depth (ft 1.64 * 5.88 * 2.45 
* conv. To ta l  (cfs) '333806.2 * conv. (cfs) * 48936.0 z144892.6 "139977.6 
* Length Wtd. (ft) * 1202.77 * wetted Per. (ft * 725.23 220.93 * 1060.46 
* Min ch ~l (ft) * 1139.27 * shear ( lb/sq ft * 0.21 * 0.74 * 0.31 * 
* ~ l p h a  * 1.60 * Stream power (1 /ft s) ; 0.39 3.77 " 0.76 z 
* F rc tn  LOSS (ft) * 2.81 * cum volume (acre- f t )  101.45 81.39 * 210.36 
7c c & E Loss (ft) * 0.00 * cum sA (acres) * 56.25 * 11.13 * 83.23 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: D iv ided f low computed fo r  t h i s  cross-sect ion.  
warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and previous cross sect ion.  

Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sec t ions .  

CROSS SECTION 

RIVER: waterman Wash 
REACH: REACH 10 RS: 16.012 

INPUT 
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oesc r i p t i on :  
s t a t i o n  E leva t i on  Data num= 1 6 1  

s t a  Elev Sta Elev S ta  Elev Sta Elev Sta Elev 
................................................................................ 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n v a l  

* * * * Y ~ * * * * * * * * * * * * * * * * * * * * V * * * * , , * * * * * * * * * * * * * * * *  

8262.23 .05 9957.79 .04310033.05 .05 

sank s ta :  L e f t  R igh t  Lengths: Le f t  channel R igh t  coeff con t r .  Expan. 
9957.7910033.05 2100 2177 2120 .1 . 3  

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ft) * 1147.09 * Element *  eft 08 * channel : ~i h t  0s : 
* v e l  Head (ft) * 0.26 * W t .  n-Val. * 0.050 * 0.043 8.050 
* W . S .  E lev (ft) * 1146.82 " Reach Len. (ft) * 2100.00 * 2177.00 " 2120.00 " 
* cr1t W.S. (ft) %8 *  low ~ r e a  (sq ft) * 1916.15 * 587.62 * 2365.87 ' 
* ~ . ~ . s l o p e ( f t / f t )  *0.002706 * ~ r e a ( s  ft) * 1916.15 587.62 * 2365.87 " 
* Q To ta l  (c fs)  '15070.00 " Flow (Cqs) * 4809.73 3965.46 " 6294.81 * 
* TO w id th  (ft) * 2048.75 * Top w id th  (ft) * 925.69 * 75.26 '1047.80 * 
* veY T o t a l  ( f t / s )  * 3.09 * ~ v g . V e l .  ( f t / s )  * 2.51 6.75 : 2.66 * 
* Max c h l  ~ p t h  (ft) * 12.19 * Hydr. oepth (ft) * 2.07 * 7.81 2.26 
* conv. T o t a l  (cfs) *289685.0 * conv. (c fs)  * 92455.6 * 76226.6 *121002.7 
* Length wtd. (ft) * 2139.74 * wetted Per. (ft) * 926.21 + 80.79 *1047.90 * 
* Min ch  ~l (ft) * 1134.63 * Shear ( lb/sq ft) " 0.35 * 1 . 2 3 "  0.38 * 
* A1 pha * 1.77 * s t r e a m P o w e r ( l b / f t s ) :  0.88 " 8.29 * 1.01 ; 
* Frc tn  LOSS ft) * 5.64 " cum volume (acre- f t )  60.86 * 55.24 * 140.33 
* C & E Loss tft) ' 0.02 * Cum sA (acres) * 34.67 * 7.02 * 53.47 * 
V Y ~ * , < * * * V * ~ * * * * * * * * * V V * t * t t t * * * * * * h * * * * * * * * * * * * * * * ~ ~ * * * * , e * * * * * * * * ~ ~ * ~ ~ ~ * * ~ * * * * * * * * * * * * * * ~ ~ * ~ * , ~ * *  

warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 
0.7 o r  g rea te r  than 1.4. Th i s  may i n d i c a t e  t h e  need f o r  a d d i t i o n a l  cross sec t ions .  

warning: The energy l o s s  was g rea te r  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

Th i s  may i n d i c a t e  t h e  need f o r  a d d i t i o n a l  cross sec t ions .  

CROSS SECTION 

RIVER: waterman wash 
REACH: REACH 10 RS: 15.600 

INPUT 
Descr ip t ion :  
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s t a t i o n  Elevat ion Data 
s t a  Elev s t a  ......................... 

9010.2 1142.13 9024.61 
9164.26 1141.7 9225.08 
9368.34 1140.9 9373.75 
9513.41 1140.16 9583.22 
9722.89 1138.79 9726.48 
9820.38 1139.43 9825.96 
9861.52 1139.08 9869.64 
9913.49 1133.08 9913.54 
9943.08 1132.87 9944.32 

9973.5 1132.71 9978.3 
10035.94 1129.9510043.37 

10089.7 1137.3810104.25 
10114.57 1136.7910122.79 
10226.58 1137.2710263.46 
10386.27 1137.4810389.15 
10497.53 1137.6610522.85 
10637.25 1136.0610652.91 
10734.31 1138.0410768.47 
10876.85 1138.5710911.92 
11037.84 1139.5711039.42 
11130.92 1140.35 11147.8 
11256.17 1141.29 11301 
11410.17 1142.2111418.74 
11527.12 1142.8511560.38 

watermanwash. rep 
num= 118 

Elev s t a  Elev s t a  Elev s t a  
................................................ 

Manning's n values num= 3 
Sta n Val s t a  n Val s t a  n Val 

******.*********t******u*******t******** 
9010.2 .05 9858.59 .04310064.38 .05 

sank sta:  Lef t  Right  Lengths: Lef t  Channel Right coeff Contr. Expan. 
9858.5910064.38 5 5 5 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  #PF 1 
...................................................................................................... 

* E.G. Elev ft) f * 1141.44 * Element *  eft 06 : channel : ~i h t  0s : 
* v e l  Head ( t) 0.44 * w t . n - V a l .  * 0.050 0.043 8 . 0 5 0 ,  * 1141.00 * Reach Len. (ft) * w.s. Elev ft) 
* c r i t  w.s. 8ft) 

* 
1139.66 * Flow Area (sq ft) * 608.63 * 1623.11 * 3401.09 + 

* ~ . ~ . ~ l o p e ( f t / f t )  *0.002590 * ~ r e a  s ft) * 608.63 " 1623.11 ' 3401.09 * 
" Q Tota l  (cfs) "22850.00 * Flow fc?s) * 1032.28 "11217.63 *10600.09 * 
fr TO width ft) * 1867.61 * TOP wldth (ft) * 512.46 * 205.79 " 1149.36 * 
* vey Tota l  t f t /s )  * 4.06 * AV Vel . (ft/s) * 1.70 : 6.91 * 3.12 * 
'* Max ch l  ~ p t h  (ft * 11.05 * ~y!;. oepth (ft) * 1.19 7.89 * 2.96 * 
* conv. Tota l  c f s i  "448999.9 * conv. (cfs) * 20284.3 "220425.1 *208290.5 * 
* Length Wtd. g f t )  ', wetted per. (ft * 512.48 * 208.34 * 1149.69 " 
* Min ch ~l (ft) * 1129.95 * Shear ( lb/sq ft * 0.19 * 1.26 * 0.48 * 
* nlpha * 1.71 * Stream power (1 /ft s) : 0.33 : 8.71 " 1.49 * 

ii * Cum volume (acre-f t )  * F rc tn  LOSS (ft * * cum sA (acres) h * * C & E LOSS (ft 
* * * * * h * * * * , ~ * * * , ~ * * * * * * , , * * ( V * * * * * * * * * . t * * * , ~ * * * * * * * * * * * * * * * * * i c * * * * * * * * f ~ * * * * * " c * * * f ~ * ~ ~ * * * i ~ * * * * * * * *  

CROSS SECTION 

RIVER: 3SlWS15B (D39) 
REACH: REACH 1 RS: 3.202 

*,.. ", 
Descyiption: L i m i t  o f  Sudy. 
S ta t i on  Elevation Data num= 42 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
......................................................................................... 

9383.47 1230.58 9422.51 1230.21 9438.84 1230.02 9467.02 1229.96 9513.68 1229.89 
9531.72 1229.86 9592.46 1229.78 9596.42 1229.78 9614.63 1229.74 9661.12 1229.66 
9671.24 1229.63 9725.82 1229.49 9750.02 1229.42 9790.52 1229.33 9828.8 1229.24 
9855.23 1229.18 9907.58 1229.09 9919.93 1229.08 9949.89 1229.07 9997.18 1228.27 

10000 1228.2310000.76 1228.2210003.18 1228.27 10025.7 1228.810070.54 1229.34 
10088.95 1229.41 10113.2 1229.5110139.41 1229.6210171.69 1229.7710189.88 1229.86 
10230.18 1230.0810240.35 1230.1310288.67 1230.3910290.82 1230.410304.35 1230.47 
10341.29 1230.6610347.15 1230.6810391.75 1230.8710405.64 1230.9110442.22 1231.02 
10464.13 1231.0510492.69 1231.11 

Manning's n Values num= 3 
Sta n Val s t a  n Val s t a  n v a l  

****************,<,'*t*ttt***,<**,,***,'******,,***,,*,,*~t** 
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watermanwash.rep 
9383.47 .0419949.89 .04110070.54 ,041 

sank s ta :  Lef t  Right Lengths: L e f t  channel R i  h t  Coeff  cont r .  Expan. 
9949.8910070.54 1360 1381 1345 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  #PF 1 ................................................................................................ 
* E.G. Elev (ft) * 1230.09 * Element * Left  os : channel : R i  h t  06 : 
* v e l  Head (ft) * 0.04 * W t .  n-Val. * 0.041 0.041 8.041 
* w.s. Elev (ft) * 1230.05 * Reach  en. (ft) * 1360.00 * 1381.00 * 1345.00 * 
* c r i t  w.s. (ft) * 1229.61 *  low Area (sq ft) * 260.12 * 154.09 * 58.40 " 
* ~ . ~ . ~ l o p e ( f t / f t )  '0,002402 * ~ r e a ( s  ft) * 260.12 * 154.09 * 58.40 * 
* Q Total  (cfs) * 670.00 * HOW (C?S) * 293.55 * 322.12 * 54.33 ' 

width ft) * 788.28 * TOP width (ft) * 513.58 120.65 * 154.05 * : ZT Tota l  [ f t / s )  * 1.42 * Av v e l .  (ft /s) * 1.13 * 2.09 * 0.93 * 
* Max Chl Dpth (ft) " 1.83 * Hyjk. Depth (ft) * 0.51 : 1.28 * 0.38 * 
* conv. Total  (cfs) * 13671.4 * conv. (cfs) * 5989.9 6572.8 * 1108.6 * 
* Length wtd. (ft) * 1370.19 * Wetted Per. (ft * 513.58 * 120.67 * 154.05 * 
* Min ch ~1 (ft) * 1228.22 * Shear ( lb/sq ft * 0.08 * 0.19 * 0.06 * 
* Alpha * 1.36 ' Stream power (1 /ft s) ; 0.09 * 0.40 * 0.05 : 
* Frc tn  LOSS (ft) * 7.97 * cum volume (acre-ft) 29.81 : 112.18 * 71.18 
* c & E Loss (ft) * 0.02 * Cum sA (acres) * 21.53 57.35 * 44.28 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This may ind ica te  the need f o r  add i t iona l  cross sections. 

Warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross sect ion.  

This may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 3 S l W S 1 5 B  (039) 
REACH: REACH 1 RS: 2.941 

INPUT 
~ e s c r i p t i o n :  
s t a t i o n   levat ti on oata num= 42 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
, , * * * * Y * Y * * t * * U t * * * l , c * * * * , < * I I * * * * , , * * * + h * * * * * ~ * * * * * * * * * * * * * * ~ * * * * * * * * * * * * * * * * * * ~  

9345.65 1223.21 9393.48 1223.32 9406.17 1223.11 9428.35 1222.88 9460.38 1222.43 
9479.42 1222.36 9520.68 1222.25 9536.41 1222.2 9549.45 1222.17 9593.39 1222.08 
9646.41 1221.95 9650.38 1221.94 9653.67 1221.93 9707.36 1221.76 9757.89 1221.56 
9764.35 1221.53 9772.14 1221.5 9821.34 1221.3 9862.12 1221.16 9878.32 1221.11 
9897.87 1221.1 9935.31 1221.06 9955.14 1220.87 9959.16 1220.83 9965.86 1220.79 

9978 1220.71 9993.84 1220.59 10000 1220.6510006.19 1220.7110043.25 1221.35 
10060.5 1221.4410093.25 1221.6110111.44 1221.7110143.26 1221.8910162.39 1221.99 

10193.27 1222.1510213.33 1222.2510243.28 1222.410264.27 1222.4910293.29 1222.64 
10321.26 1222.77 10343.3 1222.85 

Manning's n values num= 3 
s t a  n Val Sta n Val s t a  n Val 

* * * * * * C * ~ i * * * * * * t * V V * * * * * * * * * * i * * * * * * * * * * 9 ~ * * * * * ~ ?  

9345.65 ,041 9935.31 .04110043.25 ,041 

sank s ta :  Lef t  Right Lengths: L e f t  channel R i  h t  Coeff Contr. Expan. 
9935.3110043.25 1900 1892 1880 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
*s******.***t*******,i*U**tt*******",******~*,,,~*****"t************,~***********~~~*****~~*********** 

* E.G. Elev (ft) 1222.10 * Element * L e f t  os ' Channel : R i  h t  OB * 
* ve l  Head (ft) * 0.25 * w t .  n-val. * 0.041 * 0.041 8.041 * 
* w.s. Elev (ft) * 1221.85 * Reach Len. (ft) * 1900.00 * 1892.00 * 1880.00 ' 
* c r i t  w.s. (ft) * 1221.82 *  low Area (sq ft) * 117.16 * 105.82 " 23.43 * 
* ~ . ~ . s l o p e ( f t / f t )  *0.017515 * ~ r e a ( s  ft) * 117.16 * 105.82 ?' 23.43 * 
* Q Total  ( c ~ s )  i, 880.00 * Flow (C9S) * 334.15 * 500.84 * 45.01 * 
* TO width (ft) 455.91 * TOP width (ft) * 255.51 : 107.94 * 92.46 * 
* vey Total  ( f t / s )  '* 3.57 ve l  . ( f t /s )  * 2.85 4.73 * 1.92 * 
* Max ch l  ~ p t h  (ft) * 1.26 : $%. oepth (ft) * 0.46 2 0.98 : 0.25 : 
* conv. Tota l  (cfs) * 6649.4 * conv. (cfs) * 2524.9 3784.4 340.1 
* Length Wtd. (ft) 9c 1893.15 * wetted Per. (ft) * 255.51 ' 107.95 * 92.46 * 
* Min Ch E l  (ft) * 1220.59 * shear ( lb/sq ft) * 0.50 * 1.07 ' 0.28 * 
* Alpha 1.26 * stream Power ( l b / f t  s) : 1.43 * 5.07 ' 0.53 * 
* Frc tn  Loss (ft) * 8.74 * cum volume (acre-ft) * 23.92 * 108.06 * 69.91 " 

c & E LOSS (ft) * 0.06 * cum SA (acres) 9.52 * 53.72 * 40.48 * 
,,*****t*****h**~,****"I****V****,,************,~********************************~***************~** 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
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Th is  may i n d i c a t e  t h e  need fo r  a d d i t i o n a l  cross sec t ions .  

CROSS SECTION 

RIVER: 3SlWS158 (D39) 
REACH: REACH 1 RS: 2.582 

TNPIIT - .  
Descr ip t ion :  
s t a t i o n  E levat ion  Data num= 37 

v s t a  Elev s t a  Elev 
.................................. 

s t a  Elev s t a  Elev S ta  Ele 
* * * h * * * * * * * * * * U * * * , , * * * * * U * * * * * * * * * * * * * * * * ~ * * * * *  

Manning's n Values num= 3 
Sta n Val s t a  n v a l  s t a  n Val 

* * *h***** *VI** * * *h*** , , * * * * * * * * * * * * * * * * *~<***** * *~t  

9950.36 ,041 9953.85 .04110440.73 .041 

sank Sta: Lef t  R igh t  Lengths: Le f t  channel R i  h t  c o e f f  Contr. Expan. 
9953.8510440.73 1275 1275 1475 .1 .3 

:~:::,,~~:I::!*:~I~:I**~~:~~J:,2::*~,,********,,,,*,<,,***,,*,<,<,,*,,**,c*"<,,,<*,,***************9,9c*t~******** 

* E.G. Elev (ft) * 1213.29 * Element * Le f t  0s : channel '' R i  h t  06 : 
* v e l  Head (ft) * 0.05 * w t . n - V a l .  * 0.041 * 8.041 

* 1213.24 *  each   en. (ft) * 1275.00 * 1275.00 + 1275.00 * 
* c r i t  W.S. (ft * 1212.39 *  low nrea (sq ft) * * 530.48 * 0.17 " 
* E.G. s lope (ft/ft) *0.002236 Area s ft) * * 530.48 ' 0.17 * 
* Q To ta l  ( c ~ s )  * 980.00 " Flow tC?S) * * 979.98 * 0.02 + 

TO w id th  (ft) * 485.50 * TOP w ld th  (ft) h * 473.86 " 11.64 * 
ve? To ta l  ( f t / s )  v e l .  ( f t / s )  A * 1.85 " 0.10 * 

* Max c h l  Dpth (ft :: :::: %IF. oepth (ft) * * 1.12 * 0 .01  * 
* conv. To ta l  (cfs * 20726.4 * Conv. (cfs) * * 20726.1 '( 0.4 : 
yt Length wtd. (ft) * 1275.00 * wetted per. (ft) * 473.93 * 11.64 
* Min Ch E l  (ft) * 1211.18 * shear (I b/sq f t  b * 0.16 " 0.00 * 
* n lpha * 1.00 * stream power (1 /ft s) :: * 0.29 ' 0.00 * 
* F r c t n  Loss ft) * 5.88 * cum volume (acre-ft) ,, 21.36 * 94.24 69.40 * 
* c & E LOSS gf t )  0.08 * cum SA (acres) 3.95 * 41.09 ' 38.23 
*****h**,,*V,,*h***,,****~,**,I*,'~~******~~**,,9~**~~**"c***************~~******f~*~~***~~**~~**~*~~~**~~~*~:*** 

warning: The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). Th is  may i n d i c a t e  t h e  need f o r  
add i t i ona l  cross sec t ions .  

warning: The conveyance r a t l o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 
0.7 o r  g rea ter  than 1.4. Th is  may i n d i c a t e  t he  need fo r  a d d i t i o n a l  cross secfions. 

warning: The energy l o s s  was greater  than 1 .0  ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 351WS158 (039) 
REACH: REACH 1 RS: 2.341 

T L l O l I T  +,., - ,  
~ e s c r i  p t i on :  
s t a t i o n  E levat ion  Data num= 14 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
*****.*************II************,'*~<**"c*******~,******~t*****,,,,******************** 

9971.43 1206.98 9971.72 1207.06 9974.56 1207.82 9981.18 1206.43 10000 1202.66 
10001.55 1202.3510016.92 1203.510040.51 1205.7810070.09 1206.5410090.51 1207.08 
10119.26 1207.410140.52 1207.7510168.42 1207.7310190.53 1207.82 

Manning's n Values num= 3 
s t a  n Val s t a  n v a l  s t a  n Val 

.~,,***~Y,,**hf*****h,<*Y*"~**,~*h,,U*t**,~*hU**,<**~<*~~* 
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warning: The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). This may ind ica te  the need for 
add i t iona l  cross sections. 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s , l e s s  than 
0.7 o r  greater than 1.4. This may ind ica te  the need for  add i t iona l  cross sect ions.  

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross section. 

This may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 351WS15B (D39) 
REACH: REACH 1 RS: 2.074 

INPUT 
Descr ipt ion:  
s t a t i o n  Elevat ion Data num= 40 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
*+tt**c**9c ,ch9<***+***t*%i(* i (**f  i i hhh* * t I 1 * * *+ * * * * * * * * * * * * * * * *9< * * * * * * * * * * * *<?9?* * *9< *+~* * * *  

Manning's n Values num= 3 
s t a  n va l  Sta n v a l  s t a  n va l  

* * * * , , * * U * * * * t * * * * * * ~ * * ( i * , , * * * * * * * h * * " ~ * * * Y * * ~ * * * * ~  

sank sta:  Lef t  Right Lengths: L e f t  channel R i  h t  coe f f  contr .  Expan. 
9974.810066.94 1355 1356 1955 .1 . 3  

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
*****,<*******t*+**t***(****(*(*U*U********,~**************~****~***~**~~************,,**,<**,~******** 

* E.G. Elev (ft) 
* ve l  Head (ft) 
* W.S. Elev (ft) 
* c r i t  W.S. (ft) 
* E.G. Slope (ft/ft) 
* Q Total  (cfs) 
* TO width (ft) 
* vel; Total  (ft /s) 
* Max Chl ~ p t h  (ft) 
* conv. Total  cfs) 
* Length wtd. g f t )  
* Min Ch E l  (ft) 
* Alpha 
* Frc tn  Loss (ft) 
* C & E LOSS (ft) ....................... 

~ l e m e n t  
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Fl  OW tC?S) 
TOD Width (ft) 

"9.. ve l  . ( f t i s )  
Hy r Depth (ft) 
Conv. (cfs) 
wetted Per. (ft) 
shear (lb/sq ft) 
stream Power ( l b / f t  s) 
Cum volume (acre-f t )  
cum SA (acres) 
........................ 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
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Watermanwash.rep 
0.7 o r  g rea ter  than 1.4. Th is  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sec t ions .  

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross Section. 

Th i s  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sec t ions .  

CROSS SECTION 

RIVER: 3SlWS15B (D39) 
REACH: REACH 1 RS: 1.817 

INPUT 
Descr ip t ion :  
s t a t i o n  E levat ion  ~ a t a  num= 26 

s t a  Elev s t a  Elev s t a  Elev s t a  E lev  s t a  Elev 
*****YY****h***t******t*****,<*******li i i*******,,*********,,*************,~******",*** 

9966.23 1191.96 9973.96 1192.81 9984.2 1190.79 9997.63 1188.15 10000 1187.74 
10004.14 1187.0410034.88 1187.7410090.11 1188.910115.16 1188.9410140.97 1188.97 
10158.03 118910191.83 1189.07 10200.9 1189.110242.69 1189.1910243.77 1189.2 
10249.55 1189.2110286.64 1189.3310293.55 1189.3510329.51 1189.4810344.41 1189.54 
10372.38 1189.6710395.27 1189.7610415.25 1189.8710446.13 1190.0110458.12 1190.1 
10496.99 1190.32 

Manning's n values num= 3 
s t a  n v a l  s t a  n Val s t a  n Val 

*******V*****h,,.************U*********,,**,,******* 

9966.23 .041 9984.2 .04110090.11 ,041 

sank Sta: Le f t  R igh t  Lengths: L e f t  Channel R i  h t  Coef f  Contr .  Expan. 
9984.210090.11 1485 1491 1395 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  #PF 1 
* * * , , * * * * * * t * * * * * * ' * , i * , ~ , , * h * * , 1 , , * * ~ , * , , , , , ~ * * * * , < , ~ * * * * * ~ , , * * * * * * * * * , , ~ < * * ~ ~ * * * * * * * * " 9 ~ * * ~ t * * * * ~ ~ * ~ ~ ~ * * ~ ~ * * ~ ~ * ~ ~ ~ ~ * *  

* E.G. Elev (ft) * 1189.90 * ~ l e m e n t  * Le f t  0s : channel : R i  h t  0s : 
* Vel Head (ft) * 0.37 * w t .  n-Val. * 0.041 8.041 
* W.S. Elev (ft * 1189.53 Reach Len. (ft) * 1485.00 * 1491.00 " 1495.00 '' 
* c r i t  W.S. (ft * 1189.53 *  low Area (sq ft) Y * 149.59 * 92.71 ' 
* E.G. s lope (ft/ft) *0.012810 * Area s ft) f * 149.59 * 92.71 * 

Q To ta l  (cfs) * 1000.00 * Flow tc?s) ~r * 804.04 * 195.96 * 
* TO w id th  (ft) 350.08 * TOP w id th  (ft) * * 99.48 * 250.61 : 
* ve? To ta l  (f t /s) * 4.13 * AV v e l  . ( f t / s )  * * 5.38 * 2.11 
* Max c h l  ~ p t h  (ft) * 2.49 * Hy%. Depth (ft) *r * 1.50 : 0.37 * 
* conv. To ta l  (cfs) * 8835.5 * Conv. (cfs) * * 7104.1 1731.4 +: 

~ e n g t h  Wtd. (ft) * 1491.40 * wetted Per. (ft) * * 99.72 ' 250.61 *' 
* Min ch ~l (ft) * 1187.04 * Shear ( lb/sq ft) * 1.20 * 0.30 +, * 1.42 * stream power ( l b / f t  s) : * 6.45 : 0.63 : 

* 9.39 * cum volume (acre-ft) * 21.36 * 74.66 59.56 
* 0.05 * Cum SA (acres) 3.95 * 28.19 * 23.23 * 

<*** *,<**" <*,< ********,~*******,<*,<**?****9e**,***,,***?r***~e*********** 

warning: The energy equation cou ld  no t  be balanced w i t h i n  t he  s p e c i f i e d  number o f  i t e r a t i o n s .  The 
program se lec ted  t he  water surface t h a t  had the  l e a s t  amount o f  e r r o r  between computed and 
assumed values. 

warning: The conveyance r a t i o  (upstream conveyance d i v i d e d  by downstream conveyance) i s  l e s s  than 
0.7 o r  g rea ter  than 1.4. This  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross secfions. 

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and prevlous cross sec t ion .  

Th i s  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sect ions.  
warning: Dur ing t h e  standard s tep  i t e r a t i o n s ,  when t h e  assumed wafer sur face was,set equal t o  c r i t i c a l  

deoth, t h e  ca l cu la ted  water sur face came back below c r l t i c a l  depth. ~ h l s  indicates t h a t  t he re  
i s  

no t  a v a l i d  s u b c r i t i c a l  answer. The program de fau l t ed  t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: 3SlWS15B (D39) 
REACH: REACH 1 RS: 1.534 

- .  
oesc r i p t i on :  
s t a t i o n   levat ti on Data num= 25 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
* ,< *~ * * * * * * * *~ * * * *U* * * * *U* * I I * * * *U* * * * * * * * * * * * * * * * *~ , * * * * * * * * * * * * * * * * * * * * * ,~ * * *  

9705.11 1181.33 9705.61 1181.33 9724.63 1181.29 9755.62 1181.26 9775.37 1181.2 
9805.62 1181.11 9826.11 1181.01 9855.63 1180.87 9876.85 1180.77 9905.63 1180.59 
9931.43 1178.89 9943.4 1178.1 9959.81 1177.57 9995.19 1176.27 10000 1176.58 
10003.84 1176.8310055.65 1180.4710079.81 1180.510105.65 1180.510130.55 1180.53 
10155.66 1180.5210181.29 1180.5510205.67 1180.5710232.04 1180.5910255.67 1180.63 
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Manning's n values num= 3 
Sta n v a l  s t a  n v a l  Sta n Val 

*********,~***+*************I,*****(******U******** @ 9705.11 .04l 9905.63 .04110055.65 ,041 

warning: The energy loss  was greater than 1.0 ft (0.3 in). between the cur rent  and previous cross sect ion.  

This may i n d i c a t e  the need for add i t iona l  cross sections. 

CROSS SECTION 

RIVER: 3SlWS15B (D39) 
REACH: REACH 1 RS: 1.334 

INPUT 
D e s c r i ~ t i o n :  
s t a t i  oh Elevat ion Data 

Sta Elev Sta 
**tt l**~********+h**,?**, ,  

Elev Sta )*************** 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n v a l  

* * *Y* * * * * t * l * * * * * * * * * * * * * * * * * , , * * * * * * * * * * * * * * * * * *  

9566.83 ,041 9904.71 .04110054.73 ,041 

Bank sta:  L e f t  Right Lengths: L e f t  channel R i  h t  coe f f  cont r .  Expan. 
9904.7110054.73 1185 1189 1 % ~  .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
* * t f * * * * * * * * * * V * V * * ~ ~ * * * , 1 * * * * * * * * * * ~ < * * * * * * * * * * * + ? ~ * 9 ~ * ~ ~ * * * , ~ * * * * * * * * * * * * * * * * * * * * * * * * ~ * * * * * * * * * * * * *  

* E.G. Elev (ft) : 1175.15 ' Element * L e f t  OB * Channel : R i  h t  0s : 
* Vel Head (ft) 0.23 ' w t .  n-val. * 0.041 0.041 8.041 

* 1174.92 *  each   en. (ft) * 1185.00 1189.00 * 1185.00 " 
* 1174.38 *  low Area (sq ft) 10.07 * 231.49 ' 24.01 * 

: E . G . S l o p e ( f t / f t )  "0.006507 * A r e a ( s  ft) * 10.07 * 231.49 ' 24.01 * 
Q Total  (cfs) * 930.00 * F ~ O W  (c?s) " 4.80 " 903.24 * 21.97 " 

* TO width (ft) * 440.41 r TOP width ft) * 153.34 * 150.02 * 137.05 * 
* vey Total  ( f t / s )  * 3.50 AV . ve l  . 2ft/s) * 0.48 * 3.90 * 0.92 * 
* Max chi ~ p t h  (ft) " 2.78 " Hyi r .  Depth (ft) * 0.07 * 1.54 * 0.18 * 
* conv. Total (cfs) " 11529.2 * conv. (cfs) * 59.4 * 11197.4 * 272.4 * 
* Length wtd. (ft) * 1188.82 + wetted per. (ft) " 153.34 * 150.13 * 137.05 * 
* Min ch ~l (ft) * 1172.14 * shear ( lb/sq ft) * 0.03 * 0.63 * 0.07 * 
* Alpha * 1.21 * s t r e a m P o w e r ( l b / f t s ) *  0.01 * 2.44 ; 0.07 * 
* Frctn LOSS (ft) * 3.80 * cum volume (acre-f t )  : 21.24 * 61.29 57.67 * 
* C & E LOSS (ft) * 0.04 * Cum SA (acres) 2.09 * 20.74 * 17.26 * 
*Y,,**,~***UltU****~~,*******t****,~*********-***********+~*******,<*************?~******",**************** 

warning: The conveyance r a t i o  (upstream conveyance div ided by downstream convevance) i s  l ess  than 
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0.7 o r  g rea ter  than 1.4. Th i s  may i n d i c a t e  t he  need f o r  add i t i ona l  cross secfions. 

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross Section. 

Th is  may i n d i c a t e  t h e  need f o r  a d d i t i o n a l  cross sect ions.  @ 
CROSS SECTION 

RIVER: 3SlWS15B (039) 
REACH: REACH 1 RS: 1.109 

~ a n n i n g ' s  n values num= 3 
s t a  n Val S ta  n Val Sta n Val ........................................... 

sank Sta: L e f t  R igh t  Lengths: Le f t  channel ~i h t  c o e f f  Contr .  Expan. 
9895.5610046.83 1285 1287 1985 .1 .3 

~ n e f f e c t i v e  Flow num= 1 
s t a  L s t a  R Elev Permanent 
1016010796.83 1172 F 

:~B:,~:::::~:.:::E::~*:::E~~:~:E,F*: ****q,,,*,c***,c**e***,,,,**,t* *,,**9,v,******,,****h******ve*fc,e*****i,** 
* E.G. Elev (ft) * 1171.31 * ~ l e m e n t  *  eft 08 * channel : R i  h t  00 : 

h * 0.041 8.041 * v e l  Head (ft) * 0.10 * W t . n - V a l .  
* W.S. Elev (ft) * 1171.21 * Reach  en. (ft) * 1285.00 * 1287.00 * 1285.00 " 
* c r i t  W . S .  (ft) * 1169.79 *  low Area (sq ft) * 323.98 : 56.88 : 
$ * ~ . ~ . ~ l o p e ( f t / f t )  :0.001866 * ~ r e a ( s  ft) 323.98 364.69 
* Q To ta l  ( c ~ s )  900.00 * F ~ O W  (CTS) * 843.70 * 56.30 * 
* TO w id th  ft) * 582.54 * TOP w id th  ft) * * 150.83 ' 431.71 * 
* veY To ta l  t f t / s )  * 2.. * Av i .  , ve l .  t f t / s )  * * 2.60 * 0.99 * 
* Max c h l  ~ p t h  (ft) * 3.85 * HY r ~ e p t h  (ft) i( * 2.15 : 0.50 : 
* conv. ~ o t a l  p f s )  * 20834.1 conv. (cfs) ~t "19530.8 1303.3 
* Length Wtd. ft) * 1286.94 * wetted Per. (ft * 151.02 * 113.17 : 
* M i  n ch ~l (ft) * 1167.36 * shear ( lb/sq ft * 0.25 * 0.06 
* ~l pha * 1.15 * stream power (1 * 0.65 * 0.06 * 

F rc tn  Loss ft) * 5.73 * cum Volume (acre- f t )  ,, 21.10 * 53.71 " 52.39 * 
* c A E Loss 2ft) * 0.06 * cum SA (acres) * 16.63 * 9.52 + 
.****tU**f*.******t********~,,**,,*****,,*********,~**,,**,,,~*****~~******i~***~***i~*************~~****'~ 

Warning: The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). Th is  may i n d i c a t e  t h e  need fo r  
- add i t i ona l  cross sec t ions .  

warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 
0.7 o r  g rea te r  than 1.4. Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross secfions. 

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sect ion.  

Th i s  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sec t ions .  
Note: ~ u l t i p l e  c r i t i c a l  depths were found a t  t h i s  l o c a t i o n .  The c r i t i c a l  depth w i t h  t h e  lowest ,  
v a l i d ,  water 

sur face was used. 

CROSS SECTION 

RIVER: 3SlWS15B (D39) RS: 0,865 
REACH: REACH 1 

INPUT 
Descr ip t ion :  F loodp la in  f o l l o w s  a g r i c u l t u r a l  channel . 
s t a t i o n  E levat ion  Data num= 25 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
....................................................................................... 
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Manning's n Values num= 3 
s t a  n Val s t a  n v a l  s t a  n Val 

*********************Y**************************  

9688.09 ,041 9896.11 .04110048.45 .041 

Bank s ta :  Lef t  Right Lengths: L e f t  channel Ri h t  Coeff Contr. Expan. 
9896.1110048.45 1225 1232 1730 . I  .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 
*******V*****t*********************Vi(*************~t***********************************~**i~***** 

* E.G. Elev (ft) * 1165.53 * Element * Left  06 : Channel : Right 06 : 
* vel  Head (ft) * 0.67 * w t .  n-val. 0.041 
* W.S. Elev ft) * 1164.86 * Reach Len. (ft) * 1225.00 * 1232.00 * 1230.00 : 
* c r i t  w.s. tft) * 1164.86 *  low ~ r e a  (sq ft) * " 135.80 " 
* E.G. slope (ft/ft) :o.:;$Xg ;Tzi f:ysy) * * * 135.80 * * 

* 890.00 * * Q Tota l  ( c ~ s )  * 
* TO width (ft) * 100.84 * T O P  wid th  (ft) * 100.84 * * 
* ve7 Tota l  (ft/s) * 6.55 * A V ~ .  .vel .  (ft /s) li 6.55 * * 
* Max ch l  ~ p t h  (ft) * 2.68 * ~y r Depth (ft) *. * 1.35 * I* 

* 5995.5 * Conv. (cfs) t * 5995.5 * * conv. Tota l  (cfs) * 
* 1232.00 * wetted Per. (ft) t * 101.00 * * ~ e n g t h  Wtd. (ft) 

* 
* 1162.18 * shear ( lb/sq ft) a * 1.85 : * Min ch ~l (ft) 

* 
* 1.00 * stream power ( l b / f t  s) : * 12.12 ~r 

3.28 * cum Volume (acre-ft) * 21.10 : 46.92 * 47.01 * 

warning: 

warning: 

warning: 

warnina: 

The energy equation could not  be balanced w i t h i n  the spec i f i ed  number o f  i t e r a t i o n s .  The 
program used c r i t i c a l  depth for  the water surface and continued on w i th  the  ca lcu la t ions.  
The v e l o c l t y  head has changed by more than 0.5 ft (0.15 m). This may ind ica te  the need f o r  
add i t iona l  cross sections. 
The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 or  greater than 1.4 .  This may ind ica te  the  need for add i t iona l  cross secfions. 
The energy loss  was greater than 1.0 ft (0.3 m). between the  cur rent  and prevlous cross sect ion.  . 

This may ind ica te  the need f o r  add i t iona l  cross sections. 
warning: our lng the standard step i t e r a t i o n s ,  when the assumed water surface was,sef equal t o  c r i t i c a l  

depth, the ca lcu la ted water surface came back below c r l t l c a l  depth. T h ~ s  ~ n d l c a t e s  t h a t  there 
i s  

not a v a l i d  s u b c r i t i c a l  answer. The program defaul ted t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: 3SlWS15B (039) 
REACH: REACH 1 RS: 0.632 

. . 
Descr ipt ion:  
s t a t i o n  Elevat ion ~ a t a  num= 10 

s t a  EleV s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
......................................................................... 

9960.68 1160.48 9974.46 1159.11 9987.1 1157.18 9988.35 1157.06 9991.57 1156.52 
10000 1156.5110087.02 1156.2310094.56 1156.2210096.08 1156.310175.19 1161 

Manning's n values num= 3 
s t a  n Val s t a  n Val Sta n Val 

,,****l******v****,,***V*i***,1*******,<************ 

sank sta:  Lef t  Right Lengths: Lef t  channel R i  h t  coe f f  Contr. Expan. 
9960.6810175.19 1540 1794 1880 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 ................................................................................................. 
* E.G. EleV (ft) : 1159.49 * Element * Left  OB : channel : Right OB 
* v e l  Head (ft) 0.06 * w t .  n-val. * 0.041 
* w.s. EleV (ft) * 1159.43 * Reach Len. (ft) * 1540.00 * 1794.00 " 1680.00 * * c r i t  W.S. (ft) e *  low Area (sq ft) * * 430.16 *( 

* E.G. slope (ft/ft) *0.000959 * Area (s ft) * * 430.16 * *- 

* Q Total  ( c f ~ )  * 870.00 * Flow (CTS) * * 870.00 * A 

* TO width ft) * 177.48 * TOP wid th  (ft) ii " 177.48 * 
* vey Total  $ f t / s )  

* 
* 2.02 * ~ v g .  Vel. (ft/s) (i * 2.02 * V 

Page 183 



watermanwash.rep 
* Max c h l  ~ p t h  (ft * 3.21 * Hydr. Depth (ft) * 2.42 : il 

* conv. To ta l  * 28097.0 * conv. (cfs) * ' 28097.0 
* Length wtd. l f t) * 1791.72 * wetted Per. (ft * 177.79 * 

*( 

* 
* Min ch E l  (ft) * 1156.22 * shear ( lb/sq ft * 0.14 * * 

* 1.00 * Stream Power (1 * 0.29 * * ~l pha t 

* F rc tn  LOSS (ft * 4.68 * cum volume (acre- f t )  * 21.10 " 38.92 " 47.01 " 
* 8.98 " 3.15 * * c & E Loss (ft * 0.02 * cum sA (acres) 

, , * * V * * * * * * * * W + * * * * * * * , I * , , * V * * , < * * * h t * * * * * * * * * * * * * * ~ , * * * * * * * * ~ t * * * * * * * ~ ~ * * * * ~ ~ * * * * ~ ~ * * ~ ~ ~ ~ * * * * * * * * * *  

warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 
0.7 o r  g rea ter  than 1.4. Th i s  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross secfions. 

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross sec t ion .  

Th i s  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sect ions.  

CROSS SECTION 

RIVER: 3SlWS15B (D39) 
REACH: REACH 1 RS: 0.292 

Manning's n values num= 3 
s t a  n Val s t a  n v a l  s t a  n Val 

V<***~tt**l<,,,h**tt**~hI1Ir11***t**v**I1fc*%~~<<?r**9<****?? 

sank Sta: Le f t  R igh t  Lengths: Le f t  channel R i  h t  Coeff Contr. Expan. 
9853.6510113.46 1540 1540 1140 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  #PF 1 
**(*****t***,~t*,,***,<****y****h**t***~,***,<,,***~t**,,*,<*****,,,,*~<***i<****~~*"~*i~i~*~~~~**i~*****~~** 

* E.G. Elev (ft) * 1154.79 " ~ l e m e n t  *  eft os ; channel : R i  h t  0s ; 
* v e l  Head (ft) * 0.29 * w t .  n - va l .  * 0.041 8.041 

* 1154.49  each   en. (ft) * 1550.00 * 1550.00 * 1550.00 "; 

* 1154.49  low Area (sq ft) * 184.31 * 22.98 * 
* ~ . ~ . s l o p e ( f t / f t )  *0.023411 * ~ r e a ( s  ft) h 184.31 * 22.98 * 
Q To ta l  (cfs) * 850.00 * F ~ O W  (Cqs) *: 815.57 * 34.43 " 
TO w id th  (ft) * 421.99 * TOP w id th  (ft) * 258.42 * 163.56 * 
ve7 To ta l  ( f t /s)  * 4.10 " A v  v e l .  ( f t /s) * " 4.43 * 1.50 * 

* Max ~ h l  ~ p t h  (ft) * 2.68 * H Y ~ F .  ~ e p t h  (ft) * * 0 .71  * 0.14 : 
* conv. To ta l  cfs) * 5555.3 * conv. (cfs) * * 5330.3 " 225.0 
* Length Wtd. Eft) * 1550.00 * wetted per. (ft) * * 258.56 " 163.56 * 
* Min ch ~l (ft) * 1151.81 " shear ( lb/sq ft * 1.04 ' 0.21 '' 
* Alpha * 1.12 * Stream Power (1 * 4.61 ; 0.31 * 
* ~ r c t n  Loss ft) * 3.41 * cum Volume (acre- f t )  ,< 21.10 * 26.26 46.57 " 
* c & E LOSS Eft) * 0.02 * cum SA (acres) C 

V Y , ~ * f * * * Y * * * * h * * V V U * * t , , * * * * * * , , , ~ * , < * * i * ~ * , ~ * * * * * * * ~ ~ * * * , , * * * * * ~ , * , , * ~ * * * * ~ ~ ? ~ * ~ ~ ~ ~ * * ~ ~ * * * * * * * * * * * * * * ~ ~ ~ ~ * ~ ~ * * ~ ~ ~ ~  

Warning: The energy equafion cou ld  n o t  be balanced w i t h i n  t h e  spec i f ied  number of i t e r a t i o n s .  The 
program used c r i t i c a l  depth f o r  t h e  water surface and cont inued on w l t h  t h e  ca l cu la t i ons .  

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and previous cross sect ion.  

Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sec t ions .  
warning: Dur ing t h e  standard s tep  i t e r a t i o n s ,  when t h e  assumed wafer sur face was,set equal t o  c r i t i c a l  

deoth, t h e  ca l cu la ted  water surface came back below c r l t l c a l  depth. Th l s  i n d i c a t e s  t h a t  t he re  . . 
i s  

no t  a v a l i d  s u b c r i t i c a l  answer. The program defaul ted t o  c r i t i c a l  depth. 

........................................................................................... 

SUMMARY OF MANNING'S N VALUES 

River :  3 ~ 1 ~ ~ 2 2 ~  (G39) 
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watermanwash.rep 
.................................................................. 

h Reach * ~ i v e r s t a .  * n l  * n2 * n3 * 
................................................................... 
"REACH 1 ii 

"REACH 1 * 
"REACH 1 t 

"REACH 1 t 

"REACH 1 t 

"REACH 1 t 

"REACH 1 
*REACH 1 * 
*REACH 1 u 
*REACH 1 
*REACH.l * 
'REACH 1 (r 

*REACH 1 * 
:!%$!*:*,,**$<****:* 

~ i v e r :  3slws22A (D42) ................................................................... 
* Reach * R i v e r s t a .  * n l  * n2 * n3 * 
U ~ * * * * * * * * . * * * * * * * * * * * * * , ~ * * * * V * * * * * * * * * * * * * ~ * * * * * * * * * * * * * * * * * * * * *  

*REACH 1 * 0.892 .045" .038* ,045' * 
'REACH 1 * 0.577 * .045* .038* ,045' 

* 0.310 ,045' .038* ,045" 
~!%$~*~~~~~ii~ii*h*(rhh~~i)i)ii*ii~c**vr*~*u*ii(rii~~V~*h***~~~iiLX*****ii*-*It* 

!%:i::~~:~~,~E::~I********hii*~<**~*,~**,~*****~*,~****************** 
* Reach * R i v e r S t a .  * n l  * n2 n3 * 
* * * t * * * * * W * t V * * * * * * I ~ t ( * * * * * * * * * * * * * * * * * * * * * * * * * , c * ~ , * * * * * * * * * * * * * * ~ *  

"REACH 1 * 1.054 * ,041" ,041' ,041' 
*REACH 1 * 0.785 .041* .041* ,041' 
#REACH 1 * 0.506 ,' .041" .041* .041* 
"REACH 1 * 0.276 ,041' . 041h ,041" * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

River:4SlESg (E49) 
* * * Y . C * * * - * ~ Y * , , * * * * * * ( * ( * * ( * , ~ * * * * * * h h h h h * * * * * * * ~ * * * ~ < * * * * ~ ~ ~ ~ * * * * * * * * *  

ir Reach * R i v e r S t a .  n l  n2 " n3 " 
* * . * * * * * * * * * * * * * * * * * fV** * *~~* I I * *~~1(1 (1 (1 ( *~~** * *" * * , , * * * * * * * * * *~* * * * * * * * *  

*REACH 1 3.282 ,041" ,041" .041* * 
*REACH 1 * 3.073 11 ,041' .041* ,041" 
"REACH 1 * 2.828 ir ,041' .041* .041* 
"REACH 1 2.567 ir .041* . 041h .041' 
"REACH 1 * 2.308 *i .041* .041* . O4lY 
*REACH 1 * 2.056 * .041'* .041'( ,041" 
*REACH 2 * 1.816 * .041* ,041' ,041' 
"REACH 2 * 1.522 .041* ,041' .041* * 
"REACH 2 * 1.355 * ,041" .041* ,041' 
'REACH 2 * 1.085 .044" ,049' ,044' * 
"REACH 2 * 0.819 i .044* .049' ,044" 
*REACH 2 * 0.637 ii .044* .049' .044" 
'REACH 2 * 0.580 * .044: .049' .044* 
'REACH 2 * 0.566 *cu lve r t  * * 
'REACH 2 *' 0.552 * .044* .049" .044* 
"REACH 2 * 0.495 ,044" ,049" ,044" * 
*REACH 2 * 0.409 * .044* ,049" .044" 
"REACH 2 * 0.289 ii .044* .049* .044' 

* 0.125 .044* ,049" ,044" :~:!$!*t********,,II,,****I:*"~****ii**:**~~~********~**********~,?****+' 
River:4SlESlSA (F34) 
**********tt********I~**(V*/i**~~*****i(*U************~~*************** 

Reach * River Sta. * n l  * n2 ' n3 * 
* * * * * V * * * * * * , ~ * * * * ~ * , , * * * * * * * * * * I I * * ~ ~ * * I I * ~ t I * ~ * * * , ~ * , ~ * * * ~ * * * * * * * * * * * * * *  

'REACH 1 
*REACH 1 
"REACH 1 
"REACH 1 
"REACH 1 
*REACH 1 
*REACH 1 
"REACH 1 
'REACH 1 
*REACH 1 
"REACH 1 
"REACH 1 
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W a t e r m a n w a s h . r e p  
*REACH 1 * 3.118 * ,041' .041* .041* 
*REACH 1 * 2.888 % ,041" .041* ,041" 
'REACH 1 * 2.642 x ,041" .041* . 041V 
'REACH 1 * 2.400 * .041* ,041" .041* 
*REACH 1 " 2.104 * ,041" .O4lU .041* 
"REACH 1 * 1.926 % ,041" ,041' .041* 
*REACH 1 * 1.904 % ,041' .041* ,041' 
"REACH 1 * 1.898 " B r i d g e  * 
'REACH 1 * 1.892 .045* .038* ,045' 
'REACH 1 * 1.824 .045* .038* .045* 
"REACH 1 * 1.554 * .045* ,038" .045* 
*REACH 1 * 1.294 li .045' .038* .045" 
*REACH 1 " 1.019 h .045* .038" .04SV 
"REACH 1 * 0.752 * ,045" .038* ,045" 
*REACH 1 * 0.548 I, .045* .038* .045* 
"REACH 1 * 0.278 fc .045* ,038" .045* 
***,,****~t****t**U****,'**I,<*,~***h*******,<*****~**~,***~~****"~**ic**** 

R i v e r :  3SlWS25A (031) 
*.******t***h**UUY***~,***t*l*************,t***~<*******,,***,~********** 

u Reach  * R i v e r s t a .  n l  * n2 * n3 * 
Vttt****Ul****** .*** ,~**t********** , ,****** ,<,~*~,******* , , ,~***~,*******  

'REACH 1 
"REACH 1 
"REACH 1 
"REACH 1 
*REACH 1 
"REACH 1 
'REACH 1 *********** 

 each * R i v e r s t a .  * n l  * n2 * n3 " 
* t ~ h ? , * * * t h l h t * h * * * * * < ~ * i l t * * ~ t < ~ I * Y i i 1 c < , ~ h I 1 * * * < ~ * * ~ < ~ , ~ * * 9 , ~ * * * * * * ~ * * * " < * * ~ <  

'REACH 1 * 0.551 * . O45lr .038" ,045" 
*REACH 1 " 0.289 h .045* .038* .045" 
*REACH 1 * 0.004 * .045* .038* .045* 
* ,< , ,***U**** ,~****h*t*** , ,** i . ' I~* ,< ,~****V***,~***~ ,***~~******"~***i~**  

R i v e r :  3SlWs26 (033) 
,,**h****t*h***t*****,<**,<,,**1'***+~**********,,**,,,~************~~~~ 
h Reach  * R i v e r s t a .  * n l  ' n2 * n3 * 
**********9*l*t***?tt*4h***h*,r* ,<** W * * * * 9 , * * * , , * * 9 , * * * * * , < * * * * , < * *  

"REACH 1 * 2.227 * .045* .038* .045* 
*REACH 1 " 1.965 ,045' ,038' .045" 
"REACH 1 * 1.704 .045* .038" .045* 
*REACH 1 * 1.457 .045" ,038' .045" 
"REACH 1 * 1.217 fr .045* .038* .045* 
'REACH 1 * 0.969 9, .045* .038* .045* 
'REACH 1 " 0.718 ~r .045* .038* ,045' 
"REACH 1 * 0.405 * .045* .038* ,045' 
"REACH 1 * 0.201 .045* .038* .045" 
9tREACH 1 * 0.006 ,+ .045* .038* .O4Sy 
* * t V * * * * * * * * * * * * * * f * * * * * * * * U * * * , , * * h h * " t * * * * * * , , , , , < * * * * * * , , * * * * * ~ ~ *  

R i v e r :  3SlWS15A (G40) 
* * * * * * * * * * * * * * , ~ * * Y * , , * * * * * V , < * * * * * , ~ * * * , , * * , ~ * * ~ ~ * * * * , < * * * * * * * * * * , ~ , ~ * * * * *  

*  each * R i v e r  sta.  
**** t********** t********+,******n 
*REACH 1 
'REACH 1 
"REACH 1 
*REACH 1 
"REACH 1 
'REACH 1 
'REACH 1 
*REACH 1 
"REACH 1 
"REACH 1 
"REACH 1 
'REACH 1 
'REACH 1 
'REACH 1 
*REACH 1 
"REACH 1 
"REACH 1 
"REACH 1 
"REACH 1 
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'REACH 3 * 23.597 
*REACH 3 * 23.330 
'REACH 3 * 23.143 
"REACH 3 * 22.828 * 
*REACH 3 * 22.542 a 
*REACH 3 * 22.283 : 
*REACH 3 * 21.997 * 
*REACH 3 * 21.733 
"REACH 3 21.566 ; 
'REACH 3 * 21.285 
"REACH 3 * 21.008 Y 

*REACH 3 * 20.752 * 
"REACH 3 * 20.461 * 
*REACH 3 * 20.245 : 
"REACH 4 * 19.845 ii 

'REACH 4 * 19.844 
"REACH 5 * 19.551 
*REACH 5 * 19.344 
"REACH 5 * 19.134 z 
*REACH 6 " 18.961 * 
"REACH 6 * 18.798 
"REACH 6 18.567 z 
"REACH 6 * 18.319 * 
"REACH 6 * 18.159 
"REACH 6 * 17.913 : 
"REACH 7 * 17.647 
'REACH 7 " 17.646 * 
"REACH 8 * 17.414 
*REACH 8 * 17.195 * 
*REACH 9 16.974 r* 

'REACH 9 * 16.710 
*REACH 9 ' 16.451 : 
',REACH 10 " 16.242 
"REACH 10 * 16.012 h 

"REACH 10 * 15.600 
, , * * * * *~ , * , , * * * * * t * t * , , * ' * f * * * ,~*hrr * *~~?~** *?t *  

R i v e r :  3slWS15B (D39) 
**********hl,,***t**"1**,1,1**,<**,,***,,,'**~,~**********"~*,,*~<~~**9~**"~**~t* 

* Reach  * R i v e r S t a .  * nl * n2 * n3 " 
* * , , * * * * * * * , < * * * * * t , , * * ~ < * * * * * * * * * , , * * b * * ? , * * 9 < * * * * * * , , * * * * * * * ? < 9 < * * *  

"REACH 1 * 3.202 ,041" .041* . 041Y 
*REACH 1 '. 2.941 * .O4lic .041* .O4lV 
*REACH 1 * 2.582 * .041* .041* ,041" 
'REACH 1 * 2.341 w .041* ,041" ,041" 
"REACH 1 * 2.074 * .041* . 041U .041* 
*REACH 1 1.817 (i .041' ,041' ,041" 
*REACH 1 * 1.534 h .041* .041" ,041" 
"REACH 1 * 1.334 .041" . O4lV ,041'' 
'REACH 1 " 1.109 * .041" .O4lY ,041" 
*REACH 1 " 0.865 * .D41* ,041' . 041h 
*REACH 1 * 0.632 * .041'( .041" ,041“ 

* 0.292 .041* .041* ,041' 
: ! $ E Y * j ; * t ( * t * * ~ ~ ~ h + I ~ ~ ~ ~ ~ * ~ ~ ~ ~ , I * ~ r ~ t v u * ~ ~ ~ * * ~ , ~ * * * * ~ * * ( r ~ ~ ~ * * v i i * ~ c ~ ~ ~ ~ c * * * * * i  

******************t,,*9<,,I'***,~*~,****,,9~*I<*~*~~***********"***,~********~<***,~*~~~<,~*~~*** 

SUMMARY OF REACH LENGTHS 

R i v e r :  3SlWs22B (G39) 
***U****.*****,,***,<**,,**tt*(V***Vtht****************,,*,<***~~** 

* Reach  * ~ i v e r  S t a .   eft * C h a n n e l  * R i  h t  * *t**V***V*.****Y***,,***"I*****,,***,,**********,<**********,'***~*,t*,,* 
"REACH 1 
'REACH 1 
*REACH 1 
"REACH 1 
'REACH 1 
*REACH 1 
ICREACH 1 
'REACH 1 
"REACH 1 
"REACH 1 
'REACH 1 
*REACH 1 
"REACH 1 
'REACH 1 *****,<*** 
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Reach * River s ta .  " L e f t  " channel * Right * 
* l * * * * * * * * * * * * * * * * * * * * * *b* * * * *Y* *V* f * * * * * * * * * * * * * * * * * * * * *~ , * * * * * * *  

:REACH 1 * 0.892 *- 1560" 1661" 1530" 
*REACH 1 * 0.577 * 1410" 1411" 1320" 
*REACH 1 * 0.310 * * 2 * 
................................................................. 

!%:~6$~:~5!,c$:$$k*~***<,,c*ti******t**~I**~~*****~~~*~*****~**~~~~ 
* Reach * River s ta .  * L e f t  * channel * Right * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

"REACH 1 * 1.054 * 1350f 1420' 1350' 
*REACH 1 * 0.785 * 1400* 1475' 1400' 
*REACH 1 * 0.506 II 1150* 1214' 1150' 
*REACH 1 * 0.276 * 1400' 1458' 1400* 
* t V V * * * * * * * * * * * * * * * * * * * * * * * * h * h * * * * * * * * * * * , < * * * * * * * * * * * * *  

River: 4slES9 (E49) 
** , ,** , ,***h**t***** ,~***********V*V********************************  

* Reach * River sta. " L e f t  ' Channel * Right " 
................................................................. 
*REACH 1 * 3.282 % 1060' 1106* 800" 
"REACH 1 * 3.073 *( 1250' 1293* 1230' 
"REACH 1 * 2.828 *r 1210' 1377' 1280" 
"REACH 1 " 2.567 * 1385' 1366" 1300" 
qrREACH 1 " 2.308 1260' 1329' 1295" * 
*REACH 1 * 2.056 * 1185' 1268" 1260" 
"REACH 2 * 1.816 u 1500" 1539" 1500" 
"REACH 2 " 1.522 890* 895' 895" * 
"REACH 2 * 1.355 1425* 1427' 1425' 
*REACH 2 * 1.085 1400" 1409* 1400' 
"REACH 2 0.819 9506 960y 9SW 
'REACH 2 * 0.637 300" 330* 300' 
'REACH 2 * 0.580 150" 150" 150* * 
'REACH 2 * 0.566 "cu lver t  * 
*REACH 2 " 0.552 300" 300" 300" * 
'REACH 2 " 0.495 * 450" 45OiS 450" 
"REACH 2 * 0.409 630' 630" 630" 9d 

"REACH 2 * 0.289 * 925" 865" 815" 
* 0.125 1000' 1020" 1000" ~!5$6!,1,,,,,,,,,,,,*IrII***b**It**dIIii~I:**~**~~*~*~~~~**~~~~**~,~~~*** 

River: 451ES15A (F34) 
............................................................................... 

Reach * River s ta .  " L e f t  '- channel * Right * 
h ~ ~ + * + * ~ ~ ~ ~ t V t ~ i t ~ ~ + ~ ~ * r * r * r * r * r * r * r * r * * I r i i ~ ~ ~ 9 ~ h ~ ~ U 1 1 ~ ~ ~ * ~ ~ 9 ~ ~ ~ ~ ~ ~ ~ ~ ~ < ~ ~ ~ ~ ~ ~ ~ ~ * * * ~ ~  

River: 3SlWS25A (031) 
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R i v e r :  3slws25e (D32) 
,~*t****************"'**",*****+*l*****t*,<*,,**,,**,'*,<,,*****,,*~***** 

Reach * R i v e r  s ta .  * Left " channel * R i g h t  ' 
........................................................................ 

'REACH 1 * 0.551  * 1335" 1382" 1355' 
'REACH 1 " 0.289 * 1425" 1506' 1440' 

* 0.004 50" 57" 50' :!~~:~ht,,**U******f**q,*****t,,***********"~**,,*,,*********,,***** 
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River: waterman wash 
................................................................. I * .each * River Sta. * L e f t  * channel " Right " 
................................................................... 
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R i v e r :  3SlWS15B (039) 
........................................................................... 

Reach  * R i v e r  sta. *  eft * c h a n n e l  * R i  h t  " ZU**h**t*******t**h*th****V******V**~<*~~***********"~**2***** 
"REACH 1 " 3.202 * 1360"  1381" 1 3 4 5 "  
*REACH 1 " 2 . 9 4 1  *r 1 9 0 0 "  1892" 1880'  
"REACH 1 2.582  1 2 7 5 "  1275*  1275"  
*REACH 1 * 2 . 3 4 1  1410"  1410"  1410"  
"REACH 1 " 2 . 0 7 4  1 3 5 5 *  1356"  1355' 
*REACH 1 * 1 . 8 1 7  * 1485"  1491"  1495"  
"REACH 1 * 1 . 5 3 4  * 1060"  1059"  1060'  
"REACH 1 " 1 . 3 3 4  h 1 1 8 5 *  1189" 1 1 8 5 *  
"REACH 1 '. 1 . 1 0 9  h 1285yc 1287"  1285' 
*REACH 1 " 0 . 8 6 5  1 2 2 5 "  1 2 3 2 *  1230"  
*REACH 1 * 0 .632  * 1540h  1794"  168OqC 

* 0 292  1540"  1540' 1440"  ~ ! ~ $ $ ~ , , ~ * * * ~ , , U h Y Y ~ I , , r l i ~ ~ , 6 ~ ~ , , ~ , ~ ~ i i * * + ~ ~ ~ ~ ~ ~ * ~ ~ q , ~ ~ ~ , * * * * * ~ * ~ ~ ~ ~ ~ ~ ~ * * ~ ~ * * * ~ ~ * ~ ~ *  

*"~,:,,**t****,~U****t******"~,~,<h,'~****,'***,,*,<**,<*,<,<*"t**,,*,<***,~**~~*i<f~**~<~~*f<~~**~~***~~** 

SUMMARY OF CONTRACTION AN0 EXPANSION COEFFICIENTS 
R i v e r :  3 s w s 2 2 e  (G39) 

ir Reach  * R i v e r  s t a .  " c o n t r .  * Expan .  
* * * * I * * * , , * , < * * h , ~ * * , , * * * * * * V * * * * I ~ * ~ t * * h I ~ * * " < * * * * * ~ ~ * , ~ , ~ * * * * * i < ~ ~ *  

"REACH 1 * 3.753 " .I* .3* 
"REACH 1 * 3 .527  * .l* .3" 
"REACH 1 " 3 . 2 8 1  " .1* .3*  
*REACH 1 3.005 " .1* .3*  
"REACH 1 * 2.755 . l* .3* 
*REACH 1 " 2.456  " .I" . 3 *  
*REACH 1 * 2 . 2 0 0  :: .I* '3' 
"REACH 1 ' 1 . 9 6 1  .I* .3* 
'REACH 1 * 1 . 7 1 3  * .1" .3*  
'REACH 1 " 1 . 4 5 1  * . lV .3* 
"REACH 1 a 1 . 2 0 3  " .I* .3* 
*REACH 1 " 0.955  " .1* .3* 
*REACH 1 * 0 . 6 9 6  .I' .3* 
*REACH 1 * 0 . 3 7 8  * .Ih .3* 
I * h * * * * * * * v * * * * * * * * * * * * * * ~ , r V , , * * * * l * * * * * * * ~ ~ * * * * * * ~ ~  

R i v e r :  3s lWS22A (042) 

~1*****,<**~:****,~*************1~I1**,,*****t************i~f~* 

9,  each * R i v e r  sta.  * c o n t r .  * ~ x p a n .  * 
*t*,,,z*..***********,~hVU**,~I~**,~**,~**,~,,*****,'****,,******i~ 

"REACH 1 " 0 . 8 9 2  " . l* .3' 
*REACH 1 * 0 . 5 7 7  " . lU . 3" 
"REACH 1 *' 0 . 3 1 0  " .1' .3* 
**t,<***,,**,~h*,,**9~Y**X******I~I~*I*,~****U********,,****** 

R i v e r :  4 S l E s 2 0  (E44) 

tf<~**thh<,****h*~h**+****11***~9c*<~~~~h*lili~~*~~**9~*~****~~~<**~~ 

 each * R i v e r  s t a .  * c o n t r .  * Expan .  * 
***,,******,<******.,<,~**,,******,<***9~**~<**,<**+~*********f<** 

'REACH 1 " 1 . 0 5 4  * . l* .3* 
*REACH 1 " 0.785  * .1* . 3'# 
'REACH 1 ' 0 . 5 0 6  +* .I* .3* 
"REACH 1 * 0 . 2 7 6  " .I* .3* 
* t * t *** , t~f****h**Y********* ,8V* , , * *" :*********~<9<*~<****** i<**  

R i v e r :  4 S l E S 9  (E49) 
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R i v e r :  4S lES15A (F34) 

* * * * * * V I V * * * * * * * * * * * * * * * * * * * * * ~ * , I * , ~ * * U ~ U * * * * * * * * * * * * * * *  

............................................................. 
* Reach  * R i v e r  sta. * c o n t r .  * Expan.  * 
~ * ~ , , * * * * * * Y * * * * * * * * ~ * * * * * * * ~ * * * U ~ < * * * * , ~ * * * * ~ ~ * ~ * * * * * * * * , ~ *  

:REACH 1 * 1 . 5 4 7  " .I' .3*  
i~~~~~ 1 * 1 . 3 0 0  * .l* .3* 
'REACH 1 1 . 0 5 3  * .I* .3* 
"REACH 1 * 0 . 8 3 0  * .1* .3" 
'<REACH 1 * 0 . 5 8 0  * .1* .3*  
*REACH 1 * 0 . 3 0 5  * .1* .3*  

* 0 . 0 1 4  .1" .3*  
:~%~!*~****.**IIii*************ii****~<**~r~*~~********~**** 

* * * * * * I , < * * * t ~ r * ~ * * * * * I t * ~ I c * * , , i ( * * * * I , * * * * * V * 9 ~ , < * * * * " , * ~ * ~ ~ ~ * * *  

ii R e a c h  * R i v e r  sta.  * c o n t r .  * Expan .  * 
C V * * * * , , * * * * 4 * * * * * h * * * f * , ~ * * * * * * * * * * * * * * * ~ 9 ~ * * * * * * * * * ~ ~ * * *  

*REACH 1 " 0 . 5 5 1  * . l* .3" 
*REACH 1 " 0 . 2 8 9  * .1* . 3 *  
9'REACH 1 0 . 0 0 4  * .I' .3" 
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watermanWash.rep 
***********h**U***********tt*****,t******~~***~~*** 

R i v e r :  3Slws26 (D33) 

R i v e r :  3slWS15A (G40) 

********t*****f****.*t****,<****Y***********,, ,<****"~****** 

R i v e r :  waterman wash 

* * * * * * * I IV * * * * * *W**~* * * * * * i l~ , * * ,< , , * * * * * * * * * * * * * * ,< , : * *~ , ,~ *~*  

Reach 
***t******tt 

"REACH 1 
*REACH 1 
*REACH 1 
*REACH 1 
'REACH 1 
'REACH 1 
"REACH 1 
"REACH 1 
"REACH 1 
"REACH 1 
"REACH 1 
"REACH 1 
*REACH 1 

R i v e r  s t a .  
.**********t, 

'' c o n t r .  ,**********% 
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*REACH 1 
*REACH 1 
*REACH 1 
"REACH 1 
'REACH 1 
"REACH 1 
'REACH 1 
*REACH 1 
'REACH 1 
"REACH 1 
'<REACH 1 
*REACH 1 
"REACH 1 
'REACH 1 
"REACH 1 
"REACH 1 
'REACH 1 
*REACH 1 
"REACH 1 
*REACH 1 
"REACH 1 
*REACH 1 
*REACH 1 
'REACH 1 
'REACH 1 
"REACH 1 
'REACH 1 
'REACH 1 
'REACH 1 
'REACH 1 
'REACH 1 
"REACH 1 
"REACH 1 
"REACH 1 
'REACH 1 
"REACH 2 
'REACH 2 
:REACH 2 
*REACH 2 
"REACH 3 
"REACH 3 
(REACH 3 
"REACH 3 
'REACH 3 
*REACH 3 
"REACH 3 
"REACH 3 
*REACH 3 
'REACH 3 
'REACH 3 
"REACH 3 
'REACH 3 
"REACH 3 
'REACH 3 
'REACH 3 
'REACH 4 
'REACH 4 
*REACH 5 
'REACH 5 
'REACH 5 
'REACH 6 
*REACH 6 
*REACH 6 
*REACH 6 
*REACH 6 
*REACH 6 
"REACH 7 
'REACH 7 
*REACH 8 
"REACH 8 
'*REACH 9 
*REACH 9 
"REACH 9 
"REACH 10 
*REACH 10 
'REACH 10 
* * * * A * * * * *  

R i v e r :  3 s l w s 1 5 B  (D39) 
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watermanwash. rep  
**.t***t****t********",*******,'h,,**"t***"~**,,,~******~~***** 

t( Reach * R i v e r  sta. " c o n t r .  '< .Expan.  * 
* , ' * * t ***** t t t * *V****h********** , , * * **** , , * *"<**" , ****+,****~< 

*REACH 1 " 3.202 * .1" .3' 
*REACH 1 " 2.941 " . l* .3' 
"REACH 1 " 2.582 * .1* .3* 
"REACH 1 " 2.341 * .1" .3* 
"REACH 1 * 2.074 " .I" .3* 
*REACH 1 * 1.817 * . lyt .3* 
*REACH 1 * 1.534 " .1" .3" 
"REACH 1 * 1.334 " .1* .3*  
"REACH 1 * 1.109 " .1* .3" 
*REACH 1 * 0.865 .1* .3" 
'REACH 1 * 0.632 * .1* . 3'< 

* 0.292 * .I* .3* 
~25$$!iij;~~titr<,lih~,***********ttrlitvt**v,*<c**tr***+<**ttu*ii*ii<<*li 
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Appendix F 
EROSION AND SEDIMENT TRANSPORT ANALYSIS DOCUMENTATION 



APPENDIX F: EROSION AND SEDIMENT TRANSPORT ANALYSIS 
SUPPORTING DOCUMENTATION 

For documentaoon of this secbon, refer to Section 6 of the Technical Data Notebook. 
azard Dellneatlon Based on Surficial Geologic Mapping Exhibit 
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