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ADDENDUM TO WITTMANN PHASE 2 ZONE AE 
FLOODPLAIN DELINEATION STUDY 

CONTRACT FCD 2004C066 
REVISED APRIL 2007 

This addendum is prepared in April 2007. A field investigation during the FCDMC review 
process near River Mile 1.0 on Wash T4N-R3W-SO9 determined that the bank stations should be 
revised to be closer to the main low flow channel. Refer to the below excerpt from the Technical 
Data Notebook (TDN). This bank station revision allowed the floodway to be narrowed slightly 
between River Mile 1.013 and 1.302. This revision affects workmap Sheets El4  and E15. The 
floodplains prepared by Heman Aristizabal, P.E. appearing on Sheets El4  and El5 are not 
affected by this revision but are resealed with the new date. The revision affects data contained 
in the TDN. Floodplain delineations prepared by George Lopez-Cepero, P.E. are unaffected by 
this revision. 

Excerpt from Page 5.7 

5.7 Problems Encountered During the Study 

5.7.1 Special Problems and ~oiuiions 

Bank Stations 
The bank stations are initially set to define the channel, which is the width of the heavy 
vegetation as viewed from the aerial photography within reasonable geometric locations, since a 
low flow channel is not very well defined for each wash. The result of the initial bank station 
placement was very wide channels with very little flow in the overbanks. While this was not an 
issue for the natural floodplain mapping this presented a problem for the floodway modeling, the 
result was a very wide floodway with very little rise In the water surface elevations. The solution 
is to use a horizontal variation in 'n'-values and then move the bank stations inward to narrow 
the channel as much as possible without placing the bank stations in unreasonable geometric 
locations. The resulting channel defined by the new bank station locations is a very shallow 
channel in a majority of the cross-sections, in some cases as shallow as 0.2 feet deep. 
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Encroachment 

Station (ft) 

36 



WITT-PH2-WASH 3-W EST+ TRIBS-S09-S08W Plan: FLOODPLAIN 4/3/2007 
River = WASH 3-WEST Reach = REACH-1 RS = 0.129 

Legend 

Ground 

Bank Sta 

Encroachmen 

00 

Station (A) 

WITT-PH2-WASH 3-WEST+ TRIBS-S09-S08W Plan: FLOODPLAIN 4/3/2007 
River =WASH 3-WEST Reach = REACH-1 RS = 0.047 

Legend 

Ground 

Bank Sta 

Encroachment 

8500 9000 9500 10000 10500 11000 

Station fft) 



WITT-PH2-WASH 3-WEST+ TRIBS-S09-S08W Plan: FLOODPLAIN 4/3/2007 
River = WASH 3-WEST Reach = REACH-I RS = 0 

Station (fl) 



WITT~PH2~T4N~R3W~SO7~Sl6~S17~S18E~S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3W-SO7 Reach = Reach-I RS = 1.993 Flow rate at this cmss-section and downstream is 220cfs. 

9400 9600 9800 10000 10200 10400 10600 10800 

Station (fl) 

WITT~PH2~T4N~R3W~SO7~Sl6~S17~S18E~S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3W-SO7 Reach = Reach-I RS = 1.893 

9400 9600 9800 10000 10200 10400 10600 

Station (fl) 

1 



WlTT~PH2~T4N~R3W~SO7~Sl6~S17~S18E~S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3W-SO7 Reach = Reach-I RS = 1.807 

Station (fl) 

WITT~PH2~T4N~R3W~SO7~S l6~S17~S18E~S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3W-SO7 Reach = Reach-I RS = 1.710 Interpolated point added at (10095.63,1647.187) toss1 bank slat 

9400 9600 9800 I0000 10200 10400 

Station (fl) 



WlTT~PH2~T4N~R3W~SO7~S16~S17~S18E~S18W Plan: FLOODPLAIN 7/27/2006 
River =T4N-R3W-SO7 Reach = Reach-I RS = 1.617 

Encroachment 

Station (ft) 

W ITT~PH2~T4N~R3W~SO7~S l6~S17~S18E~S18W Plan: FLOODPLAIN 7/27/2006 
River= T4N-R3W-SO7 Reach = Reach-1 RS = 1.524 internolaled point added at (9963.83.1640.807)to set bank stat 

9500 9600 9700 9800 9900 I0000 10100 10200 10300 10400 

Station (ft) 



WlTT~PH2~T4N~R3W~SO7~Sl6~S17~S18E~S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3WS07 Reach = Reach-I RS = 1.431 Levee added-Ridge not overtopped per rough BFE caics 

Station (fl) 

WITT~PH2~T4N~R3W~SO7~S l6~S17~S18E~S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3W-SO7 Reach = Reach-I RS = 1.336 Levee added-Ridge not overtopped per rough BFE caics 

9200 9400 9600 9800 I0000 10200 10400 

Station (fl) 



WITT~PH2~T4N~R3W~SO7~Sl6~S17~S18E~S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3W-SO7 Reach = Reach-I RS = 1.241 

Legend ......*..... 

Ground 

Bank Sta 

Encroachment 1 
00 

Station (fl) 

W lTT~PH2~T4N~R3W~SO7~S l6~S17~S18E~S l8W Plan: FLOODPLAIN 7/27/2006 
River =T4N-R3WSO7 Reach = Reach-I RS = 1.137 Interpolated point added at (10063.33.1629.034)to set bank stat 

1631.5 

1631.0 

Ground 

1630.5 Ban? Sta 

Encroachment 

1630.0 
c 
0 .- + : a 1629.5 

1629.0 

1628.5 

1628.0 
9500 9600 9700 9800 9900 10000 I0100 10200 10300 

Station (ft) 

5 



WITT~PH2~T4N~R3W~SO7~Sl6~S17~S18E~S18W Plan: FLOODPLAIN 712712006 
River = T4N-R3W-SO7 Reach = Reach-I RS = 1.051 

1629.0 

1628.5 

1628.0 

1627.5 
5 
Y m 
5 
iI 1627.0 

1626.5 

1626.0 

1625.5 
9500 9600 9700 9800 9900 I0000 I0100 10200 10300 

Station (A) 

W ITT~PH2~T4N~R3W~SO7~S l6~S17~S18E~S18W Plan: FLOODPLAIN 7/27/2006 
River =T4N-R3W-SO7 Reach = Reach-I RS = 0.948 Flow rate at this cross-seotion and downstream lo increased to 3 

Ground 

Encroachment 

9600 9700 9800 9900 I0000 101 00 10200 10300 

Station (ft) 





Wlll~PH2~T4N~R3W~SO7~Sl6~S17~S18E~S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3W-SO7 Reach = Reach-I RS = 0.684 i 

Legend 
......I..... 

Ground 

Bank Sta 

Encroachment 1 
9200 9400 9600 9800 10000 10200 10400 

Station (ft) 

Station (ft) 



Station (ft) 

9 



WITT-PH2-T4N-R3W-SO7-Sl6-Sl7-S1 BE-S16W Plan: FLOODPLAIN 7/27/2006 
Rlver = T4N-R3WS07 Resch = Reach-1 RS = 0.317 Interpolated point added at 10081.01, 1602.65)to set bankatau 

Ground 

Bank Sta 

Encroachment 

9200 9400 9600 9800 10000 10200 10400 

Station (ft) 

WITT-PH2-T4N-R3W-SO7-Sl6-S17-S1 BE-SI 8W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3W-SO7 Reach = Reach-1 RS = 0.180 Levee added-Ridge not overtopped per rough BFE calcs 

9200 9400 9600 9800 10000 10200 10400 

Station (ft) 



WITT-PH2-WASH 3-WEST+ TRIBS-S09-S08W Plan: FLOODPLAIN 4/3/2007 
River = T4N-R3W-S08W Reach = REACH-, RS = 3.254 Flow rate starting at this cross-sectionand downstream is 860cf 

1688 

1687 

1686 

"I 
LI 

2 1685 
? 
0, 

E 

1684 

1683 

1682 
9 

Station (ft) 

WlTT - pH2 - WASH 3-WEST+ TRIBS-S09-S08W Plan: FLOODPLAIN 4/3/2007 
River = T4N-R3W-S08W Reach = REACH.1 RS = 3.156 Levee added-Ridge not oveltopped per BFE calcs, low ground right 

Station (ft) 



WITT-PH2-WASH 3-WEST+ TRIBS-S09-S08W Plan: FLOODPLAIN 4/3/2007 
River = T4N-R3W-S08W Reach = REACH-? RS = 3.055 Levee added-Ridge not overtopped per BFE caics, 

Station (fl) 

WlTT - pH2 - WASH 3-WEST+ TRIBS-S09-S08W Plan: FLOODPLAIN 4/3/2007 
River =T4N-R3W-S08W Reach = REACH-1 RS = 2.960 Blocked obstruction(s) added to represent residential home(s1 as 

Ground 

Bank Sta 

Encroachment 

00 

Station (ft) 



WITT-PH2-WASH 3-WEST+ TRIBS-S09-S08W Plan: FLOODPLAIN 4/3/2007 
River = T4N-R3W-S08W Reach = REACH-I RS = 2.865 

Station (ft) 

WITT-PH2-WASH 3-WEST+ TRIBS-S09-S08W Plan: FLOODPLAIN 4/3/2007 
River = T4N-R3W-S08W Reach = REACH-I RS = 2.769 interpolated point added al(9948.18, 1666278) to set bank slat 

Encroachment 

Station (ft) 



WlTT - pH2 - WASH 3-WEST+ TRIBS-S09-S08W Plan: FLOODPLAIN 4/3/2007 
River = T4N-R3W-S08W Reach 3 REACH.1 RS z 2.611 Levee added-Ridge not overtopped per BFE cabs, tar, ground right 1 

Ground 

Bank Sta 

Encroachment 

00 

Station (ft) 

WITT PH2-WASH 3-WEST+ TRIBS-SO9-SOBW Plan: FLOODPLAIN 4/3/2007 
TAN-R3W-SOBW Reach = REACH-1 RS = 2.573 Blocked obstuctton(s) added lo represent residentla1 harne(s) as I 

Station (ft) 

4 



WITT-PH2-WASH 3-WEST+ TRIBS-S09-S08W Plan: FLOODPLAIN 4/3/2007 
River =T4N-R3W-SOBW Reach = REACH-I RS = 2.476 BlGcked obstiuction(s) added lo  represent residential home($) as 

Encroachment 

Station (fl) 

WlTT - PH2 - WASH 3-WEST+ TRIBS-S09-S08W Plan: FLOODPLAIN 4/3/2007 
~ i v e r  = T4N.R3W-S08W Reach = REACH-' RS = 2.375 Flow rate starting at this cross-section and downstream is incre 

9400 9600 9800 10000 10200 10400 10600 

Station (fl) 



WITT-PH2-WASH 3-WEST+ TRIES-S09-S08W Plan: FLOODPLAIN 4/3/2007 
River = T4N-R3W-S08W Reach = REACH-< RS = 2.277 Blocked obstruction(s) added to represent residential hame(s) as 

Ground 

Bank Sta 

Encroachment 

00 

Station (ft) 

WITT-PH2-WASH 3-WEST+ TRIBS-S09-S08W Plan: FLOODPLAIN 4/3/2007 
RIver = T4N-R3W-SOBW Reach = REACH-< RS 7 2.181 Blocked obsVuction(s) added torepresen1 residential home(s) as 

1662 

1660 

Ground 

1658 

Encroachment 

1656 
,.. 
", 

6 
1654 m > 

(U 

iii 

1652 

1650 

1648 

1646 
9200 9400 9600 9800 I0000 10200 10400 10600 

Station (R) 



WITT-PH2-WASH 3-WEST+ TRIBS-S09-S08W Plan: FLOODPLAIN 4/3/2007 
~ i v e r  = T4N-R3W-SOBW  each = REACH-i RS = 2.082 alocked obstruction(s) added to represent residential home($) as 

1658 

1656 

1654 

1652 - 
5 
6 
a 1650 
7 
a, 
lil 

1648 

1646 

1644 

1642 
9200 9400 9600 9800 10000 10200 10400 10600 10800 

Station (ft) 

WITT-PH2-WASH 3-WEST+ TRIES-S09-S08W Plan: FLOODPLAIN 4/3/2007 
River = T4N-R3W-S08W Reach = REACH-I RS = 1.987 

Ground 

Ban? Sta 

Encroachment 

9400 9600 9800 10000 10200 10400 

Station (A) 



WITT-PH2-WASH 3-WEST+ TRIBS-S09-S08W Plan: FLOODPLAIN 4/3/2007 
River = T4N-R3W-S08W Reach = REACH-I RS = 1.891 

Station (ft) 

WITT-PH2-WASH 3-WEST+ TRIBS-S09-S08W Plan: FLOODPLAIN 4/3/2007 
River = T4N-R3W-S08W Reach = REACH-? RS = 1.803 Flow rate starling a l  this cross-section and downstream is incre 

1639.0 

1638.5 

1638.0 

1637.5 

?z 
C 2 1637.0 
> 
a, 
iil 

1636.5 

1636.0 

1635.5 

1635.0 
9 

Station (ft) 

8 





WITT-PH2-WASH 3-WEST+ TRIES-S09-S08W Plan: FLOODPLAIN 4/3/2007 
River = TGN-R3W-S08W Reach = REACH-I RS = 1.506 interwlated point added at (10135.22. 1627.384) to set bank sta 



WITT-PH2-WASH 3-WEST+ TRIBS-S09-S08W Plan: FLOODPLAIN 4/3/2007 
River = T4N-R3W-S08W Reach = REACH-I RS = 1.315 

Station (ft) 

WlTT - PH2-WASH 3-WEST+ TRIBS-S09-S08W Plan: FLOODPLAIN 4/3/2007 
River = T4N-R3W-S08W Reach = REACH-I RS = 1.218 Flaw rate starting at this cross-section and downstream is incre 

9000 9200 9400 9600 9800 10000 10200 10400 

Station (ft) 



WITT-PH2-WASH 3-WEST+ TRIES-S09-S08W Plan: FLOODPLAIN 4/3/2007 
River = T4N-R3W-S08W Reach = REACH-I RS = 1.123 

Ground 

Bank Sta 

Encroachment 

00 

Station (ft) 

WlTT - pH2 - WASH 3-WEST+ TRIBS-S09-S08W Plan: FLOODPLAIN 4/3/2007 

Ground 

Encroachment 

E 
6 'a m > m 
iii 

00 

Station (ft) .- 



WITT-PH2-WASH 3-WEST+ TRIBS-S09-S08W Plan: FLOODPLAIN 41312007 
River iT4N-R3W-S08W Reach = REACH-1 RS = 0.934 Interpolated mint added at (10081.51.1609.429) to set bank sla 

Station (ft) 

13 



WlTT - PH2 - WASH 3-WEST+ TRIBS-SO9-SO8W Plan: FLOODPLAIN 4/3/2007 
River = T4N-R3W-S08W Reach = REACH-I RS = 0.726 i] 

Bank Sta 

Encroachment 

00 

Station (ft) 

WITT-PH2-WASH 3-WEST+ TRIBS-S09-S08W Plan: FLOODPLAIN 4/3/2007 

Encroachment 

Station (ft) 
a. 



WITT-PH2-WASH 3-WEST+ TRIBS-S09-S08W Plan: FLOODPLAIN 4/3/2007 
River = T4N-R3W-SOBW Reach = REACH-1 RS 3 0.523 Blocked obstruction(s) added la represent residential home(s) as 

Station (ft) 

15 



WITT-PH2-WASH 3-WEST+ TRIES-S09-S08W Plan: FLOODPLAIN 4/3/2007 
River = T4N-R3W-SOBW Reach = REACH-I RS = 0.330 

Station (ft) 

WITT-PH2-WASH 3-WEST+ TRIBS-S09-S08W Plan: FLOODPLAIN 4/3/2007 
River = T4N-R3W-SOBW Reach = REACH-I RS = 0.243 

Station (ft) I 
16 



WlTT - pH2 - WASH 3-WEST+ TRIES-S09-S08W Plan: FLOODPLAIN 4/3/2007 
River = T4N-R3W-S08W Reach = REACH-, RS = 0.156 Levee added-Ridge not overtopped per BFE calcs. IOwgrOund lefl 

1588 
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- 
5 1582 
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0 .- + m 
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1574 
9400 9500 9600 9700 9800 9900 10000 10100 

Station (ft) 

WlTT - pH2 - WASH 3-WEST+ TRIES-S09-S08W Plan: FLOODPLAIN 4/3/2007 
River = T4N-R3W-S08W Reach = REACH-I RS = 0.057 

1584 Legend 

1582 
Ground 

Bank Sta 

1580 Encroachment 

- 1578 s. 
C 
0 .- m > 
a, 

1576 

n 
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1572 

1570 
9500 9600 9700 9800 9900 10000 10100 10200 
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WITT-PH2-WASH 3-WEST+ TRIBS-S09-S08W Plan: FLOODPLAIN 4/3/2007 
River -T4N-R3W-SOS Reach = REACH-? RS = 2.651 Flow rate starting at this cross-section and downstream is 710d 

Station (ft) 

WITT-PH2-WASH 3-WEST+ TRIBS-S09-S08W Plan: FLOODPLAIN 4/3/2007 
River = T4N-R3W-SO9 Reach = REACH-I RS = 2.552 

Ground 

Bank Sta 

Encroachment 

9400 9600 9800 10000 10200 10400 

Station (ft) 



WITT-PH2-WASH 3-WEST+ TRIBS-S09-S08W Plan: FLOODPLAIN 4/3/2007 
River = T4N-R3W-SO9 Reach = REACH-1 RS = 2.454 Levee added-Ridge not oveitopped per BFE calcs, low ground lefl 

1 1642.5 1 Legend I I  . 
ws 2 

1642.0 WS 1 

Ground 

Station (ft) 

WITT-PH2-WASH 3-WEST+ TRIBS-S09-S08W Plan: FLOODPLAIN 4/3/2007 
River = T4N-R3W-S09 Reach = REACH-1 RS = 2.362 Levee added-Ridge not overtopped per BFE calcs. low ground lsfl 

I Station f f t )  I 



WITT-PH2-WASH 3-WEST+ TRIBS-S09-S08W Plan: FLOODPLAIN 4/3/2007 
River = T4N-R3W-SO9 Reach = REACH-1 RS = 2.267 

G 
c 
0 .- + 
9 m 
iii 

Station (ft) 

WITT-PH2-WASH 3-WEST+ TRIBS-SO9-S08W Plan: FLOODPLAIN 4/3/2007 
River = T4N-R3W-SO9 Reach = REACH-1 RS = 2.169 

Ground 

Bank Sta 

Encroachment 

9400 9600 9800 10000 10200 10400 10600 

Station (ft) 



Station (R) 
A 



WITT-PH2-WASH 3-WEST+ TRIBS-S09-S08W Plan: FLOODPLAIN 4/3/2007 
River = T4N-R3W-SO9 Reach = REACH-I RS = 1.876 

Station (fl) 

WITT-PH2-WASH 3-WEST+ TRIBS-S09-S08W Plan: FLOODPLAIN 4/3/2007 
River = T4N-R3W-SO9 Reach = REACH-I RS = 1.781 

Ground 

Bank Sta 

Encroachment 

9600 9700 9800 9900 10000 10100 10200 10300 10400 

Station (ft) 



I WITT-PH2-WASH 3-WEST+ TRIBS-S09-S08W Plan: FLOODPLAIN 4/3/2007 
River = T4N-R3W-S09 Reach = REACH-1 RS = 1.686 Levee added-Ridge not overtopped per BFE calcs. law ground left I 

Station (A) 

WITT-PH2-WASH 3-WEST+ TRIBS-S09-S08W Plan: FLOODPLAIN 4/3/2007 
River = T4N-R3W-S09 Reach = REACH-I RS = 1.594 Levee added-Ridge not overtopped per BFE calcs. low ground 1st 

Ground 

Bank Sta 

Encroachment 

9200 9400 9600 9800 10000 10200 10400 10600 

Station fftl 



WITT-PH2-WASH 3-WEST+ TRIBS-SO9-S08W Plan: FLOODPLAIN 4/3/2007 
River = T4N-R3wS09 Reach = REACH-1 RS = 1.488 Flaw rate starting at this cross-section and downstream is incre 

Station (R) 

WITT-PH2-WASH 3-WEST+ TRIBS-S09-S08W Plan: FLOODPLAIN 4/3/2007 
River = T4N-R3W-So9 Reach = REACH-1 RS = 1.394 Blocked obstructionis) added to represent residential homeis) as 

Ground 

Bank Sta 

Encroachment 

9200 9400 9600 9800 I0000 10200 10400 10600 

Station (ft) 



WITT-PH2-WASH 3-WEST+ TRIBS-S09-S08W Plan: FLOODPLAIN 4/3/2007 
River = T4N-R3W-S09 Reach = REACH-I RS = 1.302 Blocked ob~truction(s) added to represent residential horne(s) as 

9400 9600 9800 I0000 10200 10400 10600 

Station (ft) 

WITT-PH2-WASH 3-WEST+ TRIBS-SO9-SOBW Plan: FLOODPLAIN 4/3/2007 
River = T4N-R3W-SO% Reach = REACH-I RS = 1.201 Blocked obstruction(s) added to represent residential home($) as 

Ground 

Encroachment 

9400 9600 9800 10000 10200 10400 10600 10800 

Station (A) 





WITT-PH2-WASH 3-WEST+ TRIBS-S09-S08W Plan: FLOODPLAIN 4/3/2007 
River = T4N-R3W-S09 Reach = REACH-I RS = 0.920 Flow rate starting at this cross-section and downstream is incre 

Ground 

Bank Sta 

Encroachment 

00 

Station (ft) 

WITT-PH2-WASH 3-WEST+ TRIBS-S09-S08W Plan: FLOODPLAIN 4/3/2007 
River = T4N-R3W-SO9 Reach = REACH-I RS = 0.819 

Ground 

Ban? Sta 

Encroachment 

9400 9600 9800 I0000 10200 10400 

Station (ft) 



WITT - PH2-WASH 3-WEST+ TRIBS-S09-S08W Plan: FLOODPLAIN 4/3/2007 
River = T4N-R3W-SO9 Reach = REACH-I RS = 0.678 

Station (ft) 

WITT-PH2-WASH 3-WEST+ TRIBS-S09-S08W Plan: FLOODPLAIN 4/3/2007 
River =T4N-R3W-SO9 Reach = REACH-I RS = 0.616 

Ground 

Bank Sta 

Encroachment 

9600 9700 9800 9900 10000 10100 10200 10300 10400 

Station (ft) 



WITT-PH2-WASH 3-WEST+ TRIBS-S09-S08W Plan: FLOODPLAIN 4/3/2007 
River = T4N-R3W-SO9 Reach = REACH-I RS = 0.398 Flaw rate slalling atthis crass-section and downstream is incre I 

Station (ft) 

12 



WITT-PH2-WASH 3-WEST+ TRIBS-S09-S08W Plan: FLOODPLAIN 4/3/2007 
River = T4N-R3W-SO9 Reach = REACH-1 RS = 0.299 Levee added-Ridge not overtopped per BFE calcs 

Station (ft) 

W ITT-PH2-WASH 3-WEST+ TRIBS-S09-S08W Plan: FLOODPLAIN 4/3/2007 
River = T4N-R3W-SO9 Reach = REACH-I RS = 0.204 

Ground 

Bank Sta 

Encroachment 

9000 9200 9400 9600 9800 10000 10200 10400 

Station (ft) 



WITT-PH2-WASH 3-WEST+ TRIBS-S09-S08W Plan: FLOODPLAIN 4/3/2007 
River = T4N-R3WSO9 Reach= REACH-1 RS = 0.104 Levee added-Ridge not overtopped per BFE caics. law ground len 

Station (ft) 

WITT-PH2-WASH 3-WEST+ TRIBS-S09-S08W Plan: FLOODPLAIN 4/3/2007 
River = T4N-R3W-S09 Reach = REACH-< RS = 0.032 Levee added-Ridge not overtopped per BFE calcs, low ground 14 



W'ITTMANN ZONE AE- T4N-R3W-SION Plan: FLOODPLAIN 7/24/2006 
River = T4N-R3W-SION Reach = Reach-I RS = 1.492 Flow rate staning at this cross-section is 930cfs. 

Ground 

Bank Sta 

Encroachment 

9400 9600 9800 I0000 10200 10400 10600 10800 

Station (ft) 

WITTMANN ZONE AE- T4N-R3W-SION Plan: FLOODPLAIN 712412006 
River = T4N-R3W-SION Reach = Reach-I RS = 1.395 

Ground 

Bank Sta 

Encroachment 

9600 9800 10000 10200 10400 10600 10800 

Station (ft) 

1 



WITTMANN ZONE AE- T4N-R3W-SION Plan: FLOODPLAIN 7/24/2006 
River =T4N-R3WSiON Reach = Reacbl RS = 1.292 Interpolated poiot added at (9878.52.1587.082) to set bank stat 

Legend ......*..... 

Ground 

Encroachment 

00 

Station (fl) 

WITTMANN ZONE AE- T4N-R3W-SION Plan: FLOODPLAIN 7/24/2006 
River = T4N-R3W-SION Reach = Reach-I RS = 1.184 Levee added-Ridge not overiopped per BFE calcs: 

Legend ,..,..*..... 

Ground 

Bank Sta 

Encroachment 

9000 9200 9400 9600 9800 10000 10200 10400 10600 10800 

Station (ft)  



WITTMANN ZONE AE- T4N-R3W-SION Plan: FLOODPLAIN 7/24/2006 
River = T4N-R3W-SION Reach = Reach-1 RS = 1.093 Levee added-Ridge not overtopped per rough BFE calcs 

1584.5 Legend ......*..... 
1584.0 

Ground 

~evee  

1583.5 Bank Sta 

- Encroachment 
F. 
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5 
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1581.5 
8500 9000 9500 10000 10500 11 000 

Station (ft) 

WITTMANN ZONE AE- T4N-R3W-SION Plan: FLOODPLAIN 7/24/2006 
River = T4N-R3W-SION Reach = Reach-I RS = 0.993 

I Station (ft) 



WITTMANN ZONE AE- T4N-R3W-SION Plan: FLOODPLAIN 7/24/2006 
River = T4N-R3W-SION Reach = Reach-I RS = O.OW Interpolated paint added at(10025.1.1575.383) toset bankstat 

Ground 

Ban? Sta 

Encroachment 

9000 9200 9400 9600 9800 I0000 10200 10400 10600 10800 

Station (ft) 

WITTMANN ZONE AE- T4N-R3W-SION Plan: FLOODPLAIN 7/24/2006 
River = T4N-R3W-S10N Reach = Reach-1 RS = 0.803 interpolated paint added at (8908.23. 1573.342) to set bank stat 

Ground 

Encroachment 

9200 9400 9600 9800 I0000 10200 10400 10600 I0800 

Station in) 



WITTMANN ZONE AE- T4N-R3W-SION Plan: FLOODPLAIN 7/24/2006 
River = T4N-R3W-SION Reach = Reach-l RS = 0.705 Levee added-Ridge not overtopped per BFE calcs 

Station (ft) 

WITTMANN ZONE AE- T4N-R3W-SION Plan: FLOODPLAIN 7/24/2006 
River = T4N-R3W-SION Reach = Reach-I RS = 0.590 

8500 9000 9500 I0000 10500 I1000 

Station (ft) 



WITTMANN ZONE AE- T4N-R3W-SION Plan: FLOODPLAIN 7/24/2006 
River = T4N-R3W-S1ON Reach = Reach-1 RS = 0.488 Interpolated point added at (10221.05, 1565.143) toset banksta 

Station (fl) 

WITTMANN ZONE AE- T4N-R3W-SION Plan: FLOODPLAIN 712412006 
River = T4N-R3W-SION Reach = Reach-I RS = 0.384 

Ground 

Encroachment 
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WITTMANN ZONE AE- T4N-R3W-SION Plan: FLOODPLAIN 7/24/2006 
River = T4N-R3W-S1ON Reach = Reach-I RS = 0.279 Interpolated point added st (9774.04. 1559.3) to set bank statio 
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1562 
Ground 

Ban? Sta 

1561 Encroachment 
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1558 

1557 
9 00 

Station (ft) 

WITTMANN ZONE AE- T4N-R3W-SION Plan: FLOODPLAIN 7/24/2006 
River = T4N-R3W-SION Reach = Reach-I RS = 0.184 

9200 9400 9600 9800 10000 10200 10400 10600 

Station (R) 

7 



WITTMANN ZONE AE- T4N-R3W-SION Plan: FLOODPLAIN 7/24/2006 
River = T4N-R3W-SION Reach = Reach-l RS = 0.072 Interpolated point added at (9821.59.1552.806) to set bank stat 

Ground 

Bank Sta 

Encroachment 

00 

Station (ft) 

WITTMANN ZONE AE- T4N-R3W-SION Plan: FLOODPLAIN 7/24/2006 

1555 

......*..... 
1554 

Ground 

1553 Bank Sta 

Encroachment 

1552 

6 
P 

2 
1551 

1550 

1549 

1548 - 
9000 9200 9400 9600 9800 I0000 10200 10400 10600 10800 

Station (ft) 



WITTMANN ZONE AE- T4N-R3W-SIOW Plan: FLOODPLAIN 7/24/2006 
River = T4N-R3W-SIOW Reach = REACH-1 RS = 0.913 Flow rats stalling at this cross-seclion is 1200ds. 

Station (ft) 

WITTMANN ZONE AE- T4N-R3W-SIOW Plan: FLOODPLAIN 7/24/2006 
River = T4N-R3WSlOW Reach = REACH-1 RS = 0.801 

Legend 

Ground 

Bank Sta 

8500 9000 9500 10000 10500 11000 11500 12000 12500 

Station (ft) 



WITTMANN ZONE AE- T4N-R3W-SIOW Plan: FLOODPLAIN 7/24/2006 
Rlver = T4N-R3W-SIOW Reach = REACH-I RS = 0.708 

Station (ft) 

WITTMANN ZONE AE- T4N-R3W-SIOW Plan: FLOODPLAIN 7/24/2006 
Rlver = T4N-R3W-SIOW Reach = REACH-1 RS = 0.601 

8000 8500 9000 9500 10000 10500 11 000 11500 12000 

Station (It) 



WITTMANN ZONE AE- T4N-R3W-SIOW Plan: FLOODPLAIN 7/24/2006 
River = T4N-R3W-SIOW Reach = REACH-I RS = 0.514 

Legend 

Ground 

Bank Sta 

00 

Station (ft) 

WITTMANN ZONE AE- T4N-R3W-SIOW Plan: FLOODPLAIN 7/24/2006 
River = T4N-R3W-Slow Reach = REACH-1 RS = 0.407 Use results at sec 0.354of -10W-Reach2 for right FP 

Legend 

Ground 

Bank Sta 

8500 9000 9500 10000 10500 11000 11500 

Station (ft)  



WITTMANN ZONE AE- T4N-RSW-SIOW Plan: FLOODPLAIN 7/24/2006 
River = T4N-R3W-SIOW Reach = REACH-1 RS = 0.287 Use results at sec0.280 of -10W-Reach2 for right FP 

Station (ft) 

WITTMANN ZONE AE- T4N-R3W-SIOW Plan: FLOODPLAIN 7/24/2006 
River = T4N-R3W-SIOW Reach = REACH-1 RS = 0.235 Use results at sec 0.232 of -1OW.ReachZ for right FP 

9000 9500 10000 10500 11000 11500 

Station (ft) 



WITTMANN ZONE AE- T4N-R3W-SIOW Plan: FLOODPLAIN 7/24/2006 
River = T4N-R3W-S1OW Reach = REACH-I RS = 0.157 Use results at sec 0.165 of -10W-Reach2 for right FP 

1552 Legend 

Ground 

1551 Ban? Sta 

- 1550 
E 
6 .- - m 
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1548 

1547 
9000 9500 I0000 10500 11000 11500 

Station (ft) 

WITTMANN ZONE AE- T4N-R3W-SIOW Plan: FLOODPLAIN 7/24/2006 
River = T4N-R3W-SIOW Reach = REACH-1 RS = 0.087 Use results at sec0.092 of -10W-Reach2 for right FP 

1550 Legend 

Ground 

1549 Bank Sta 

1548 
s 
c 
0 = m > 
a, 
ii 
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1546 

1545 
8500 9000 9500 10000 10500 11 000 11500 

Station (ft) 

5 



WITTMANN ZONE AE- T4N-R3W-SIOW Plan: FLOODPLAIN 7/24/2006 
River = T4N-R3W-SIOW Reach = REACH-1 RS = 0.000 Sedion at ponding area of known WS elev. at 1545.10 

1545.5 

1545.0 Ground 

1544.5 

- 
G 
c 

1544.0 
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1543.5 

1543.0 

1542.5 
9600 9800 I0000 10200 10400 10600 10800 11000 

station (ft) 



WITTMANN ZONE AE- T4N-R3W-SIOW Plan: FLOODPLAIN 7/24/2006 
River = T4N-R3W-S1OW Reach = REACH-? RS = 0.913 Flow rate starling at this cross-section is 1200cfS. 

Legend 

Ground 

Ban? Sta 

00 

Station (ft) 

WITTMANN ZONE AE- T4N-R3W-SIOW Plan: FLOODPLAIN 7/24/2006 
River = T4N-R3W-STOW Reach = REACH-I RS = 0.801 

Legend 

Ground 

Bank Sta 

8500 9000 9500 10000 10500 11000 11 500 12000 12500 

Station (fl) 



WITTMANN ZONE AE- T4N-R3W-SIOW Plan: FLOODPLAIN 7/24/2006 
River = T4N-R3W-SIOW Reach = REACH-I RS = 0.708 

Legend 

Ground 

8500 9000 9500 10000 10500 11000 11500 12000 

Station (ft) 

WITTMANN ZONE AE- T4N-R3W-SIOW Plan: FLOODPLAIN 7/24/2006 
River = T4N-R3W-SIOW Reach = REACH-I RS = 0.601 

8000 8500 9000 9500 10000 10500 11000 11500 12000 

Station (ft) 



WITTMANN ZONE AE- T4N-R3W-STOW Plan: FLOODPLAIN 7/24/2006 
River = T4N-R3W-SIOW Reach = REACH-I RS = 0.514 

Station (fl) 

WITTMANN ZONE AE- T4N-R3W-SIOW Plan: FLOODPLAIN 7/24/2006 
River = T4N-R3W-SIOW Reach = REACH-1 RS = 0.407 Use results at sec 0.354 of -10W-Reach2 for right FP 

8500 9000 9500 10000 10500 11000 11500 

Station (ft) - 



WITTMANN ZONE AE- T4N-R3W-SIOW Plan: FLOODPLAIN 7/24/2006 
River = T4N-R3W-SIOW Reach = REACH-1 RS = 0.287 Use results at sec0.280 of -10W-Reach2 for right FP I 

Legend 

Ground 

Ban? Sta 

00 

Station (R) 

WITTMANN ZONE AE- T4N-R3W-SIOW Plan: FLOODPLAIN 7/24/2006 
River = T4N-R3W-Slow Reach = REACH-? RS = 0.235 Use results at sec0.232 of -10W-Reach2 for right FP 

1554 Legend 

Ground 
1553 

- 1552 
s- 
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9 m 
iil 
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1550 

1549 
9000 9500 I0000 10500 11000 11500 



WITTMANN ZONE AE- T4N-R3W-SIOW Plan: FLOODPLAIN 7/24/2006 
River = T4N-R3WSIOW Reach = REACH-1 RS = 0.157 Use results at sec0.165 of -10W-Reach2 for right FP 

Station (ft) 

WITTMANN ZONE AE- T4N-R3W-SIOW Plan: FLOODPLAIN 7/24/2006 
River = T4N-RSW-SIOW Reach = REACH-I RS = 0.087 Use results at sec 0.092 of -10W-Reach2 for right FP 

1550 

Ground 
1549 

1548 

1547 

1546 

1545 
8500 9000 9500 10000 10500 11 000 11500 

I Station (ft) I 



WITTMANN ZONE AE- T4N-R3W-SIOW Plan: FLOODPLAIN 7/24/2006 
River = T4N-R3W-SIOW Reach = REACH-1 RS - 0.000 Section at ponding area of known WS elev. at 1545.10 

9600 9800 I0000 10200 10400 10600 10800 I1000 

Station (ft) 



WITTMANN ZONE AE- T4N-R3W-SIOW-REACH-2 Plan: FLOODPLAIN 7/27/2006 
River = -Slow-REACH4 Reach = REACH-2 RS = 0.354 Flow rate starting at this cross-section is410 cfs. 

6 
?= 

!2 m 
ia 

Station (ft) 

WITTMANN ZONE AE- T4N-R3W-SIOW-REACH-2 Plan: FLOODPLAIN 7/27/2006 
River = -Slow-REACH-2 Reach = REACH-2 RS = 0.280 

Legend 

Ground 

Bank Sta 

9400 9600 9800 I0000 10200 10400 10600 

Station (fl) 



WITTMANN ZONE AE- T4N-R3W-SIOW-REACH-2 Plan: FLOODPLAIN 7/27/2006 
River = -STOW-REACH-2 Reach = REACH-2 RS = 0.232 

Station (ft) 

WITTMANN ZONE AE- T4N-R3W-SIOW-REACH-2 Plan: FLOODPLAIN 7/27/2006 
River = -Slow-REACH-2 Reach = REACH-2 RS = 0.165 

Legend 

Ground 

Bank Sta 

9600 9800 I0000 10200 10400 10600 10800 

Station (ft) 



WITTMANN ZONE AE- T4N-R3W-SIOW-REACH-2 Plan: FLOODPLAIN 7/27/2006 
River = -SlOW-REACH-2 Reach = REACH-2 RS = 0.092 

Station (ft) 

WITTMANN ZONE AE- T4N-R3W-SIOW-REACH-2 Plan: FLOODPLAIN 7/27/2006 
River = -Slow-REACH-2 Reach = REACH-2 RS = 0.000 Section at ponding area of known WS elev. at 1545.10 

1545.5 Legend 

1545.0 Ground 

Bank Sta 
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1542.5 
9700 9800 9900 10000 10100 10200 10300 
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3 



WITT~PH2~T4N~R3W~SO7~Sl6~S17~S18E~S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3W-$16 Reach = Reach-la RS = 1.648 Flaw rate stalling atthiscrasssedion and downstream is8106 
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1582 Ground 
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1570 

1568 
9 00 

Station (ft) 

W ITT~PH2~T4N~R3W~SO7~S l6~S17~S18E~S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3W-S16 Reach = Reach-la RS = 1.644 
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Ground 
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9000 9200 9400 9600 9800 10000 10200 
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WITT~PH2~T4N~R3W~SO7~Sl6~S17~S18E~S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3W-S16 Reach = Reach-I RS = 1.640 

Ground 

Bank Sta 

Encroachment 

00 

Station (ft) 

WITT~PH2~T4N~R3W~SO7~S16~S17~S18E~S18W Plan: FLOODPLAIN 712712006 

Ground 

Encroachment 

9000 9200 9400 9600 9800 IOOOO 10200 

Station (ft) 



WlTT-PH2-T4N-R3W-SO7-Sl6-S17-S18E-S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3WS16 Reach = Reach-2 RS = 1.184 Flow rate starling at this crosssection and downsham is incm 
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1575 Ground 
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1555 
9 00 

Station (ft) 

WITT-PH2-T4N-R3W-SO7-Sl6-S17-S18E-S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3W-S16 Reach = Reach-2 RS = 1.089 Flow rate starling atVlis cmss-section and downstream is incre 
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1572 Ground 

Ban? Sta 
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W I T T ~ P H 2 ~ T 4 N ~ R 3 W ~ S 0 7 ~ S l 6 ~ S 1 7 ~ S 1 8 E ~ S 1 8 W  Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3W-SIB Reach = Reach-:! RS = 0.995 

Ground 

Ban? Sta 

Encroachment 

00 

Station (I!) 

W I~-PH2-T4N-R3W-SO7-S1 6 -3  7-SI8E-Sl8W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3W-S16 Reach = Reach-2 RS = 0.899 

1570 

1565 Ground 

Bank Sta - 1560 
E 
C 
0 .- - m 
m 
ii 

1555 

Station (fi) 

14 



WITT~PH2~T4N~R3W~SO7~Sl6~S17~S18E~S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3W-S16 Reach = Reach-2 RS = 0.831 

Station (ft) 

W ITT~PH2~T4N~R3W~SO7~S16~S17~S18E~S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3W-S16 Reach = Reach4 RS = 0.707 

9200 9400 9600 9800 10000 10200 10400 

Station (ft) 
~ - 



Wlrr_PH2~T4N~R3W~SO7~Sl6~S17~S18E~S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3W-S18 Reach = Reachd RS = 0.602 

Ground 

Levee 

Bank Sta 

Encroachment 

9400 9600 9800 10000 10200 10400 

Station (ft) 

WITT-PH2-T4N-R3W-.SO7-Sl6-S17-S18E-S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3W-S16 Reach = Reach4 RS = 0.506 Flow a t e  starting at this cross-section and downstream is incre 

Ground 

Bank Sta 

9200 9400 9600 9800 10000 10200 10400 

Station (ft) 

16 



W l ~ ~ P H 2 ~ T 4 N ~ R 3 W ~ S O 7 ~ S l 6 ~ S 1 7 ~ S 1 8 E ~ S 1 8 W  Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3W-S16 Reach = Reach-3 RS = 0.409 

1. .035'i..06'1..033--a/ 
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1552 Ground 

1550 Encroachment 
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1544 
9400 9600 9800 10000 10200 10400 

Station (ft) 

W ITT~PH2~T4N~R3W~SO7~S l6~S17~S18E~S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3W-S16 Reach = Reach-3 RS = 0.297 Interpolated point added at (9910.73, 1648.31) to set bank stati 



WITT~PH2~T4N~R3W~SO7~S l6~S17~S18E~S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3W-S16 Reach = Reachd RS = 0.221 

Ground 

Bank Sta 

Encroachmen 

9200 9400 9600 9800 10000 10200 

Station (ft) 

WITT-PH2-T4N-R3W-SO7-Sl6-S17-S1 8E-S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3W-S16 Reach = Reach-3 RS = 0.102 

9000 9200 9400 9600 9800 10000 10200 

Station fftl 



WITT~PH2~T4N~R3W~SO7~S16~S17~S18E~S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3W-S16 Reach = Reach9 RS = 0.000 
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WlTT~PH2~T4N~R3W~SO7~S l6~S17~S18E~S18W Plan: FLOODPLAIN 7/27/2006 
River= T4N-R3W-S17 Reach = Reach-I RS = 2.757 Flow a te  starting at this cmss-section and downstream is 250cf 
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W I ~ ~ P H 2 ~ T 4 N ~ R 3 W ~ S O 7 ~ S l 6 ~ S 1 7 ~ S 1 8 E ~ S 1 8 W  Plan: FLOODPLAIN 7/27/2006 
River= T4N-R3W-517 Reach = Reach-I RS = 2.757 Flow rate starting at Ulis cmss-section and downstream is 250cf 

Ground 

Bank Sta 

Encroachment 

9000 9500 10000 10500 11000 11 500 

Station (fl) 



WITT~PH2~T4N~R3W~SO7~S l6~S17~S18E~S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3W-S17 Reach = Reach-I RS = 2.873 

Ground 

Encroachment 

00 

Station (ft) 

WITT~PH2~T4N~R3W~SO7~S16~S17~S18E~S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3W-S17 Reach = Reach-I RS = 2.584 

Ground 

Bank Sta 

Encroachment 

00 

Station (ft) 



WITT~PH2~T4N~R3W~S07~S16~S17~S18E~S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3W-S17 Reach = Reach-I RS = 2.473 
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1625 Ground 

Bank Sta 

Encroachment 
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WITT-PH2-T4N-R3W-SO7-Sl6-S17-S18E-S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3W-S17 Reach = Reach-I RS = 2.391 

Encroachment 

Station (ft) 



WITT-PH2-T4N-R3W~SO7~Sl6~S17-S18E~S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3W-S17 Reach = Reach-I RS = 2.298 

Ground 

Encroachment 

9200 9400 9600 9800 10000 10200 10400 10600 10800 I1000 

Station (ft) 

W ITT-PH2-T4N~R3W~SO7-S16-S17-S18E~S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3WS17 Reach = Reach-1 RS = 2.215 Interpolated point added at(10182.16, 1613.492) to set bank sta 

Ground 

Encroachment 

9200 9400 9600 9800 10000 10200 10400 10600 10800 11000 

Station (ft) 



WITT~PH2~T4N~R3W~S07~S l6~S17~S18E~S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3W-S17 Reach = Reach-I RS = 2.124 
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WITT-PH2-T4N-R3W-SO7-Sl6-S17-S18E-S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3W-S17 Reach = Reach-I RS = 2.029 Flow rate starting at this cmss-section and downstream is incre 
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WITT~PH2~T4N~R3W~SO7~Sl6~S17~S18E~S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3W-S17 Reach = Reach-I RS = 1.923 

Ground 

Bank Sta 

Encroachment 

9200 9400 9600 9600 10000 10200 10400 10600 10800 

Station (ft) 

WITT-PH2-T4N-R3W-SO7-Sl6-S17-S18E-S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3W-S17 Reach = Reach-I RS = 1.828 

Ground 

Encroachment 

I 7  
9200 9400 9600 9800 10000 10200 10400 10600 10800 

Station (ft) 
. . 



WITT-PH2-T4N-R3W-S07SI 6-S17-S18E-S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3W-S17 Reach = Reach-I RS = 1.744 Levee added-Ridge not overtopped per BFE calcs 
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WITT~PH2~T4N~R3W~S07~S16~S17~S18E~S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3W-S17 Reach = Reach-I RS = 1.627 Levee added-Ridge not overtopped per BFE calcs 
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WlTT~PH2~T4N~R3W~SO7~Sl6~S17~S18E~S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3W-S17 Reach = Reach-2 RS = 1.550 

Ground 

Ban? Sta 

Encroachment 

9000 9200 9400 9600 9800 10000 10200 10400 

Station (It) 

WITT-PH2-T4N-R3W-SO7-Sl6-S17-S18E-S18W Plan: FLOODPLAIN 7/27/2006 
River= T4N-R3W-S17 Reach = Reach-2 RS = 1.455 Flow rate starting at this crass-section and downstream is incre 
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WITT~PH2~T4N~R3W~SO7~Sl6~S17~S18E~S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3W-S17 Reach = Reach2 RS = 1.366 
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1596 Ground 
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Encroachment 
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WITT-PH2-T4N-R3W-SO7-Sl6-S17-S18E-S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3W-S17 Reach = Reach-2 RS = 1.268 
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WITT~PH2~T4N~R3W~SO7~S l6~S17~S18E~S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3W-S17 Reach = Reach4 RS = 1.172 

Encroachment 

Station (ft) 

W ITT~PH2~T4N~R3W~SO7~S l6~S17~S18E~S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3W-S17 Reach = Reach-2 RS = 1.071 
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WlTT~PH2~T4N~R3W~SO7~S l6~S17~S18E~S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3W-$17 Reach = Reach4 RS = 0.973 
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W ITT~PH2~T4N~R3W~SO7~S l6~S17~S18E~S18W Plan: FLOODPLAIN 7/27/2006 
River= T4N-R3WS17 Reach = Reach-? RS =0.877 Flow rate stadng at this cmss-section and downstream is incre 
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WITT-PH2-T4N-R3W-SO7-Sl6-S17-S18E-S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3W-S17 Reach = Reach-2 RS = 0.778 
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W I T T ~ P H 2 ~ T 4 N ~ R 3 W ~ S O 7 ~ S l 6 ~ S 1 7 ~ S 1 8 E ~ S 1 8 W  Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3W-S17 Reach = Reach-2 RS = 0.679 
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WITT-PH2-T4N-R3W-S07-Sl6-S17-S1 8E-S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3WS17 Reach = Reach-2 RS = 0.585 Levee added-Ridge not overtopped per BFE calcs 
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W ITT~PH2~T4N~R3W~SO7~S l6~S17~S18E~S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3W-S17 Reach = Reach3 RS = 0.482 
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WITT-PH2-T4N-R3W-SO7-Sl6-S17-S18E-S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3W-S17 Reach = Reach-2 RS = 0.382 Flow mte slarting at this crass-section and downstream is lncre 
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WITT-PH2-T4N-R3W-SO7-Sl6-S17-S18E-S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3W-S17 Reach = Reach2 RS = 0.284 Levee added-Ridge not overtopped per BFE calcs 
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WITT~PH2~T4N~R3W~SO7~Sl6~S17~S18E~S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3W-S17 Reach = Reach-:! RS = 0.186 
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WlTT~PH2~T4N~R3W~SO7~S16~S17~S18E~S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3W-S17 Reach = Reach9 RS = 0.153 
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W lTT~PH2~T4N~R3W~SO7~Sl6~S17~S18E~S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3W-S18E Reach = Reach-I RS = 4.247 Levee added-Ridge not overtopped per rough BFE calcs 
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W ITT~PH2~T4N~R3W~SO7~S l6~S17~S18E~S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3W-S18E Reach = Reach-' RS = 4 135 Levee added-Rldge not overtopped per rough BFE calcs 
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WITT~PH2~T4N~R3W~SO7~Sl6~S17~S18E~S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3W-S18E Reach = Reach-I RS = 4.059 Levee addsd-Ridge not overtopped per rough BFE caics 
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WITT~PH2~T4N~R3W~SO7~Sl6~S17~S18E~S18W Plan: FLOODPLAIN 7/27/2006 
Rlver = T4N-R3W-S18E Reach = Reach-I RS = 3.962 
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WlT l~PH2~T4N~R3W~SO7~S16~S17~S18E~S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3W-S18E Reach = Reach-I RS = 3.872 
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WITT~PH2~T4N~R3W~SO7~Sl6~S17~S18E~S18W Plan: FLOODPLAIN 7/27/2006 
River= T4N-R3W-S18E Reach = Reach-I RS = 3.787 Levee added-Ridge not overtopped per rough BFE calcs; Cmss sen 
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WITT~PH2~T4N~R3W~SO7~Sl6~S17~S18E~S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3WS18E Reach = Reach-I RS = 3.708 Cmss section was surveyed, and some discrepancies am apparent 
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WITT-PH2-T4N-R3W-SO7-Sl6-S17-S18E-S18W Plan: FLOODPLAIN 7/27/2006 
River =T4N-R3W-S18E Reach = Reach-I RS = 3.578 Cross section was surveyed, and some discrepanciesare apparent 
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WITT~PH2~T4N~R3W~SO7~Sl6~S17~S18E~S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3WS18E Reach = Reach-I RS = 3.461 Cmss section was surveyed, and some discrepancies are apparent 

I WITT-PH2-T4N-R3W-S077S1 66S177S1 8E1S1 8W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3W-S18E Reach = Reach-I RS = 3.344 Cmss sedion was surveyed, and somediscrepanciesare apparent I 
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WITT~PH2~T4N~R3W~SO7~Sl6~S17~S18E~S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3W-S18E Reach = Reach-1 RS = 3.264 Flow rate statsrtiog at this cmssssctlon and downstream is lncre 

Station (ft) 

W ITT~PH2~T4N~R3W~SO7~S l6~S17~S18E~S18W Plan: FLOODPLAIN 7/27/2006 
River= T4N-R3W-S18E Reach= Reach-1 RS = 3.153 Cross section was surdeyed, and some discrepanciesare apparent 
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WITT~PH2~T4N~R3W~SO7~Sl6~S17~S18E~S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3WS18€ Reach = Reach4 RS = 3.059 Cmss sedionwas surveyed, and same discrepancies are apparent 
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W ITT~PH2~T4N~R3W~SO7~S l6~S17~S18E~S18W Plan: FLOODPLAIN 7/27/2006 
River= T4N-R3W-S18E Reach = Reach-I RS = 2.961 Cmss sedion was surveyed, and some discrepancies are apparent 
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WITT-PH2-T4N-R3W-S07-Sl6-S1 7-SllE-Sl W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3WS18E Reach = Reach1 RS = 2.8m Cmss section was SUNBYB~, and some dlscrepancles are apparent 
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WITT~PH2~T4N~R3W~S07~S16~S17~S18ES1 8W Plan: FLOODPLAIN 7/27/2006 
River= T4N-R3W-S18E Reach= Reach-I RS = 2.752 Levee added-Ridge not overtopped per mugh BFE calcs; Cross sect 
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WITT~PH2~T4N~R3W~SO7~Sl6~S17~S18E~S18W Plan: FLOODPLAIN 712712006 
River = T4N-R3WSI8E Reach = Reach-I RS = 2.656 The 10,000 station placed on the western-most thalweg. 
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WITT~PH2~T4N~R3W~SO7~Sl6~S17~S18E~S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3W-S18E Reach = Reach-I RS = 2.562 Divided flow okay, dly island not significant 
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WITT~PH2~T4N~R3W~SO7~S l6~S17~S18E~S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3W-S18E Reach = Reach-I RS = 2.374 The 10,000 station placed on the western-most thalweg. 

W I T T ~ P H 2 ~ T 4 N ~ R 3 W ~ S O 7 ~ S l 6 ~ S l 7 ~ S l 8 E ~ S l 8 W  Plan: FLOODPLAIN 7/27/2006 
River =T4N-RSW-S18E Reach = Reach-I RS = 2.468 The 10,000 StaUon placed on the westem-most thalweg. 
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WITT~PH2~T4N~R3W~SO7~Sl6~S17~S18E~S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3W-S18E Reach = Reach-2 RS = 2.175 The West portion of this cmss-ssctlon is truncated at STA 9602. 
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W ITT~PH2~T4N~R3W~SO7~S l6~S17~S18E~S18W Plan: FLOODPLAIN 7/27/2006 
River =T4N-R3W-S18E Reach = Reach-2 RS = 2.081 interpolated point added at (9160.59.1624.606) to set bankstati 
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WlTT~PH2~T4N~R3W~SO7~Sl6~S17~S18E~S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3W-S18E Reach = Reach4 RS = 2.260 The East poaon of this cmssseclion is truncated at STA 9610. 
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WITT~PH2~T4N~R3W~SO7-Sl6~S17-S18E~S18W Plan: FLOODPLAIN 712712006 
River = T4N-R3W-S18E Reach = Reach-3 RS = 2.081 The East portion of this cmss-section Is truncated at STA 9718. 
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WITT-PH2~T4N~R3W-SO7~Sl6-S17~S18E~S18W Plan: FLOODPLAIN 712712006 
River = T4N-R3WSISE Reach = Reach-4 RS = 1.945 Flaw rate at this cmss-sedion and downstream is 650cfs, this c 
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WITT~PH2~T4N~R3W~SO7~Sl6~S17~S18E~S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3W-S18E Reach = Reach-4 RS = 1.866 
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WITT~PH2~T4N~R3W~SO7~Sl6~S17~S18E~S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N.R3W-S18E Reach = Reach-4 RS = 1.773 Flaw rate &fling at this cmss-seclion and downslream is incte 
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W ITT~PH2~T4N~R3W~SO7~S l6~S17~S18E~S18W Plan: FLOODPLAIN 712712006 
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WITT~PH2~T4N~R3W~SO7~Sl6~S17~S18E~S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3WS18E Reach = Reach4 RS = 1.282 Flaw rate starting at this cmssseetion and downstream is incre 
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WITT~PH2~T4N~R3W~SO7~S l6~S17~S18E~S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3W-S18E Reach = Reach-4 RS = 1.192 
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WITT~PH2~T4N~R3W~SO7~Sl6~S17~S18E~S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3W-S18E Reach = Reach4 RS = 1.095 
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WITT~PH2~T4N~R3W~SO7~Sl6~S17~S18E~S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3W-S18E Reach = Reach-4 RS = 0.998 interpoiated poi"< added at (10064.24.1590.711) to set bank stat 
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WITT~PH2~T4N_R3W~SO7~Sl6~S17_S18E_S18W Plan: FLOODPLAIN 7/27/2006 
River= T4N-R3WS18E Reach = Reach-4 RS = 0.879 Flow rate starting at this cmss-sedion and downstream is incre 
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WITT_PH2~T4N~R3W~SO7~Sl6_S17_S18E_S18W Plan: FLOODPLAIN 712712006 
River = T4N-R3W-S18E Reach = Reach-4 RS = 0.803 
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WlTT~PH2~T4N~R3W~SO7~Sl6~S17~S18E~S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3W-S18E Reach = Reach-4 RS = 0.709 

Station (ft) 

WITT~PH2~T4N~R3W~SO7~S l6~S17~S18E~S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3W-S18E Reach = Reach.4 RS = 0.615 Interpolated point added at (993117,1579.428) to set bankstati 
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54 



I WI~-PH2-T4N-R3W-SO7-Sl6-S17-S18E-S18W Plan: FLOODPLAIN 7/27/2006 
~ i v e r  =T~N-R~W-SI~E   each = Reach-4 RS = 0.517 
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WITT~PH2~T4N~R3W~SO7~Sl6~S17~S18E~S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3W-S18E Reach = Reach-4 RS = 0.326 

Station (ft) 

WITT~PH2~T4N~R3W~SO7~S l6~S17~S18E~S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3W-S18E Reach = ReacM RS = 0.228 lntemalated point added at (9893.93.156852) to set bank stat10 
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WITT~PH2~T4N~R3W~SO7~Sl6~S17~S18E~S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3WS18W Reach = Reach1 US = 2.537 Flow rate starUng at this cmsssedlon and downstream is 250d 
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WITT~PH2~T4N~R3W~SO7~S l6~S17~S18E~S18W Plan: FLOODPLAIN 7/27/2006 
River =T4N-R3W-S18W Reach = Reach-I RS = 2.445 
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WITT~PH2~T4N~R3W~SO7~Sl6~S17~S18E~S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3W-S18W Reach = Reach-I RS = 2.351 
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W ITT~PH2~T4N~R3W~S07~S16~S17~S18E~S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3W-S18W Reach = Reach-I RS = 2.260 
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WITT_PH2~T4N_R3W_SO7~Sl6~S17_S18E~S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3W-STEW Reach = Reach-1 RS = 2.173 
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WITT~PH2~T4N_R3W~SO7_S16~S17_S18E~S18W Plan: FLOODPLAIN 7/27/2006 
River= T4N-R3WS18W i?each= Reach-? RS = 2.080 Interpolated point added at (10140.08,1621.602)to set bank st8 
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WITT~PH2~T4N~R3W~SO7~Sl6~S17~S18E~S18W Plan: FLOODPLAIN 7/27/2006 
River= T4N-R3W-S18W Reach = Reach-I RS = 1.987 Interpolated point added at (10103.1. 1618.7) to set bank stall0 
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W ITT~PH2~T4N~R3W~SO7~S l6~S17~S18E~S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3W-S18W Reach = Reach-I RS = 1.928 
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WITT~PH2~T4N~R3W~SO7~Sl6~S17~S18E~S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3W-S18W Reach = Reach-I RS = 1.838 
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WITT-PH2-T4N-R3W-S07-S1 6-S17-S18E-S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3W-S18W Reach = Reach-' RS = 1.750 Flow rate starting atthis crasssection and downstream is incre 
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WITT~PH2~T4N~R3W~SO7~Sl6~S17~S18E~S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3W-S16W Reach = Reach-l RS = 1 664 intemalated polmadded at (981309.1609 336) to set bankslat 1 
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River = T4N-R3W-S18W Reach = Reach-1 RS = 1.567 interpolated polnt added at (10113.05, 1606.396) to Set bank Sla I 
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WITT~PH2~T4N~R3W~SO7~Sl6~S17~S18E~S18W Plan: FLOODPLAIN 7/27/2006 
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WITT~PH2~T4N~R3W~SO7~Sl6~S17~S18E~S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3W-S18W Reach = Reach-I RS = 1.104 
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WlTT~PH2~T4N~R3W~SO7~S l6~S17~S18E~S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3W-S18W Reach = Reach-I RS = 0.920 
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WITT~PH2~T4N~R3W~S07~S16~S17~S18E~S18W Plan: FLOODPLAIN 7/27/2006 
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WITT~PH2~T4N~R3W~SO7~Sl6~S17~S18E~S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3W-S18W Reach = Reach-I RS = 0.445 
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WITT-PH2-T4N-R3W-SO7-S16-S17-S18E-S18W Plan: FLOODPLAIN 7/27/2006 
River = T4N-R3W-S18W Reach = Reach-1 RS = 0.284 Levee added-Ridge not overtopped per rough BFE calcs 
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Appendix E.3 Expansion and Contraction Coefficients 

i 
The expansion coefficient is set to 0.3 and the contraction coefficient is set to 0.1. There are no 
structures or obstructions that would require a variation in coefficients. There is sufficient room 
between structures (residential homes) for flow to go around, therefore it was determined that no 
variation in expansion and contraction coefficients are necessary. 
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- 
Appendix E.4 Analysis of Structures 

There are no major structures modeled within the project. The only structures within the project are 
residential homes which were modeled as blocked obstructions. 

Wiflmonn Phase 2 Zone AEFloodplnin Delineoiion Sludy 
FCD lkZW4C066 
David Evom and Assoeioler. Inc. 



Appendix E.5.1 Surveyed Cross-Sections 
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Appendix E.5.2 Miscellaneous Hydraulic Calculations 

There are no miscellaneous hydraulic calculations for this project. 
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Appendix E.5.3 HEC-RAS and CHECK-RAS Output 
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CHECK-RAS Report for Washes: 
T4N-R3W-SO7 
T4N-R3 w-516 
T4N-R3W-S17 

T4N-R3W-S18E 
T4N-R3W-S18W 
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CHECK-RAS Program: NT Check 
Manning's n Value and Transition Loss Coefficient Review 

Project File: P:\M\MARI00000044\0600INFO\EP\WR\605WR Hydraulic Calcs\HEC- 
RAS\WITT-PH2-T4N-R3W-S077S166S177S18EES1BW.prj 
Plan File: P:\M\MARI00000044\0600INFO\EP\WR\605WR Hvdraulic Calcs\HEC- 
RAS\WITT-PH2-T4N-R3W-S07-S16-S17-S18E~S18W.p01 
Geometry File: P:\M\MARI00000044\0600INFO\EP\WR\605WR 
RAS\WITT~PH2~T4N~R3W~S077S16~S177S18EES18W.g01 
Flow File: P:\M\MARIO0000044\0600INFO\EP\WR\605WR 
~S\WITT~PH27T4N~R3W~S07~S166S177S18E~S18W.f01 
Report File: P:\M\MAR100000044\0600INFO\EP\WR\605WR 
RAS\WITT_PH2-T4N-R3W-S077S166S177S18EES18W.nt 
Selected profiles: 1;2 
Date: 6/8/2006 
Time: 9:55:27 AM 

Hydraulic 

Hydraulic 

Hydralllic 

SECNO STRUCTURE NLOB NCHL NROB CNTR EXP 
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---Summary of Statistics--- 
Minimum Maximum 

Left Overbank n Value: 0.031 0.06 
Right Overbank n Value: 0 0.055 
Channel n Value: 0.033 0.06 
Contraction Coefficient: 0.1 0.1 
Expansion Coefficient: 0.3 0.3 

ROUGHNESS COEFFICIENT CHECK 
-----------------------..--.-------- 

RS : 1.993 
NT RC 01 Left overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 1.993 
NT RC 01 Right overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 1.993 
NT RC 05 The left overbank n value of 0.033 and the right overbank n value 

of 0.033 are less than or equal to the channel n value of 0.055 
The overbank n values should be reevaluated. 

RS : 1.893 
NT RC 01 Left overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

Rs: 1.893 
NT RC 01 Right overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 1.893 
NT RC 05 The left averbank n value of 0.033 and the right overbank n value 

of 0.033 are less than or equal to the channel n value of 0.055 
The overbank n values should be reevaluated. 

RS: 1.807 
NT RC 01 Left overbank n value is less than 0.035 

The n value far overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 1.807 
NT RC 01 Right overbank n value is less than 0.035 

The n value for averbank is usuallv lacoer then 0.035. 
The n value should be reevaluated. 
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8 5 :  1.801 
NT RC 05 The l e f t  overbank n va lue  of  0.033 and t h e  r i g h t  overbank n va lue  

of  0.033 a r e  l e s s  t h a n  o r  equa l  t o  t h e  channel n v a l u e  of 0.055 
The averbank n v a l u e s  should be reeva lua ted .  

RS: 1.524 
NT RC 01 L e f t  overbank n v a l u e  i s  less  than  0.035 

The n v a l u e  f o r  overbank is  u s u a l l y  l a r g e r  then 0.035 
The n va lue  should  be reeva lua ted .  

RS: 1.524 
NT RC 01 Right overbank n v a l u e  is l e s s  than  0.035 

The n va lue  f o r  overbank i s  u s u a l l y  larger  then  0.035.  
The n v a l u e  should be reeva lua ted .  

RS: 1.524 
NT RC 05 The l e f t  overbank n v a l u e  of 0 .033 and t h e  r i g h t  overbank n va lue  

of  0 .033 are l e s s  t h a n  o r  equa l  t o  t h e  channel  n  va lue  of 0.055 
The overbank n v a l u e s  should be r e e v a l u a t e d .  

RS: 1 .336  
NT RC 0 1  L e f t  overbank n v a l u e  i s  l e s s  than  0.035 

The n va lue  f o r  overbank is u s u a l l y  l a r g e r  then  0.035. 
The n v a l u e  should be reeva lua ted  

RS: 1 . 2 4 1  
NT RC 01 L e f t  overbank n va lue  is  l e s s  than  0.035 

The n va lue  f o r  overbank is  u s u a l l y  l a r g e r  then 0.035.  
The n va lue  should  be reeva lua ted .  

RS: 1.137 
NT RC 01 L e f t  overbank n v a l u e  is l e s s  than  0.035 

The n v a l u e  f o r  overbank is u s u a l l y  l a r g e r  then 0.035 
The n v a l u e  should be r e e v a l u a t e d .  

RS : 0 .581  
NT RC 01 L e f t  overbank n v a l u e  i s  l e s s  t h a n  0.035 

The n v a l u e  f o r  overbank is  u s u a l l y  l a r g e r  then 0 .035 .  
The n va lue  should  be reeva lua ted .  

RS: 0 .581  
NT RC 01 Riqht overbank n v a l u e  is l e s s  than  0.035 

~ h ;  n  v a l u e  f o r  averbank is  u s u a l l y  l a r g e r  then 0.035 
The n va lue  should be r e e v a l u a t e d .  

RS: 0.581 
NT RC 05 The l e f t  overbank n v a l u e  of  0.033 and t h e  r i g h t  overbank n v a l u e  

of  0.033 a r e  less t h a n  o r  equa l  t o  t h e  channel n  va lue  of 0.055 
The overbank n v a l u e s  should be reeva lua ted .  

RS: 0.317 
NT RC 01 L e f t  overbank n v a l u e  i s  l e s s  t h a n  0.035 

The n v a l u e  f o r  overbank is  u s u a l l y  l a r g e r  then 0.035.  
The n v a l u e  should be reeva lua ted .  

RS: 0.317 
NT RC 01 Riaht  overbank n v a l u e  is  l e s s  t h a n  0.035 

 he n v a l u e  f o r  overbank i s  u s u a l l y  l a r g e r  then 0.035.  
The n v a l u e  should  be reeva lua ted .  

RS: 0.317 
NT RC 05 The l e f t  overbank n va lue  of  0.033 and t h e  r i g h t  overbank n v a l u e  

of  0.033 a r e  l e s s  t h a n  o r  equa l  t o  t h e  channel n  va lue  of  0.055 
The overbank n v a l u e s  should  be reeva lua ted .  

RS: 0.18 
NT RC 01 L e f t  overbank n v a l u e  is  l e s s  t h a n  0.035 
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The n v a l u e  f o r  overbank is  u s u a l l y  l a r g e r  t h e n  0 .035 .  
The n v a l u e  s h o u l d  be r e e v a l u a t e d .  

RS: 0 .18 
NT RC 01  R i g h t  overbank n v a l u e  is  l e s s  t h a n  0.035 

The n v a l u e  f o r  overbank is u s u a l l y  l a r g e r  t h e n  0 .035 .  
The n v a l u e  s h o u l d  be r e e v a l u a t e d .  

RS: 0 .18 
NT RC 05 The l e f t  overbank n va lue  of 0 . 0 3 3  and t h e  r i g h t  overbank n v a l u e  

o f  0 .033 a c e  l e s s  t h a n  o r  e q u a l  t o  t h e  channel  n v a l u e  of  0 .055 
The overbank n v a l u e s  s h o u l d  be r e e v a l u a t e d .  

RS : 1.64 
NT RC 05 The l e f t  overbank n v a l u e  o f  0.035 and t h e  r i g h t  overbank n v a l u e  

of 0.035 a c e  l e s s  t h a n  o r  e q u a l  t o  t h e  channe l  n  v a l u e  of 0 .053  
The ovecbank n v a l u e s  s h o u l d  be r e e v a l u a t e d .  

RS: 1.184 
NT RC 01  L e f t  overbank n v a l u e  is l e s s  t h a n  0.035 

The n v a l u e  f o r  overbank is  u s u a l l y  l a r g e r  t h e n  0.035 
The n v a l u e  s h o u l d  be r e e v a l u a t e d .  

RS: 1.184 
NT RC 05 The l e f t  ovecbank n v a l u e  of 0 . 0 3 3  and t h e  r i g h t  overbank n v a l u e  

of  0 .035 a r e  l e s s  t h a n  or  e q u a l  t o  t h e  channe l  n v a l u e  o f  0 . 0 6  
The overbank n v a l u e s  s h o u l d  be r e e v a l u a t e d .  

RS: 1 .089 
NT RC 05 The l e f t o v e r b a n k  n v a l u e  o f  0 .035  and t h e  r i g h t  averbank  n v a l u e  

of 0 .035  a r e  l e s s  t h a n  o r  e q u a l  t o  t h e  channe l  n  v a l u e  of 0.053 
The ovecbank n v a l u e s  s h o u l d  be r e e v a l u a t e d .  

RS: 0 .995 
NT RC 05 The l e f t  overbank n v a l u e  o f  0.035 and t h e  r i g h t  averbank  n v a l u e  

o f  0 .035  are l e s s  t h a n  or e q u a l  t o  t h e  channe l  n v a l u e  of 0.053 
The overbank n v a l u e s  shou ld  b e  r e e v a l u a t e d .  

RS: 0 .899 
NT RC 05 The l e f t  overbank n v a l u e  o f  0.035 and t h e  r i g h t  overbank n v a l u e  

of 0 .035  a r e  l e s s  t h a n  or  e q u a l  t o  t h e  channe l  n  v a l u e  o f  0 .053 
The overbank n v a l u e s  s h o u l d  be r e e v a l u a t e d .  

RS : 0.831 
NT RC 0 1  R i g h t  overbank n v a l u e  is l e s s  t h a n  0.035 

The n v a l u e  f o r  overbank i s  u s u a l l y  l a r g e r  t h e n  0.035 
The n v a l u e  s h o u l d  be r e e v a l u a t e d .  

RS: 0 .831 
NT RC 05 The l e f t  overbank n v a l u e  of 0.035 and t h e  r i g h t  overbank n v a l u e  

of 0.033 a c e  l e s s  t h a n  or  e q u a l  t o  t h e  channe l  n v a l u e  o f  0 . 0 6  
The averbank n v a l u e s  shou ld  b e  r e e v a l u a t e d .  

RS : 1.627 
NT RC 01  L e f t  overbank n v a l u e  is l e s s  t h a n  0.035 

The n v a l u e  f o r  overbank is  u s u a l l y  l a r g e r  t h e n  0.035.  
The n v a l u e  shou ld  be r e e v a l u a t e d .  

RS : 1.627 
NT RC 01  Righ t  ovcrbank n v a l u e  is l e s s  t h a n  0 .035  

The n v a l u e  f o r  overbank is u s u a l l y  l a r g e r  t h e n  0.035.  
The n v a l u e  shou ld  b e  r e e v a l u a t e d .  

RS : 1.627 
NT RC 05 The l e f t  overbank n v a l u e  of  0 .033 and t h e  r i g h t  ovecbank n v a l u e  

o f  0 .033  a r e  less  t h a n  o r  e q u a l  t o  t h e  channe l  n  v a l u e  o f  0 .055  
The overbank n v a l u e s  s h o u l d  be r e e v a l u a t e d .  



RS: 1 . 5 5  
NT RC 01 L e f t  overbank n v a l u e  is  less t h a n  0.035 

The n v a l u e  f o r  overbank is  u s u a l l y  l a r g e r  t h e n  0 .035  
The n v a l u e  shou ld  be r e e v a l u a t e d .  

RS: 1 . 5 5  
NT RC 01 Right  overbank n v a l u e  is  less t h a n  0 .035  

The n v a l u e  f o r  overbank is  u s u a l l y  l a r g e r  t h e n  0.035 
The n v a l u e  shou ld  b e  r e e v a l u a t e d .  

RS: 1.55 
NT RC 05 The l e f t  overbank n va lue  o f  0.033 and t h e  r i g h t  overbank n v a l u e  

of 0 .033  a re  l e s s  t h a n  o r  equa l  t o  t h e  channe l  n  v a l u e  of 0.055 
The overbank n v a l u e s  shou ld  be r e e v a l u a t e d .  

RS: 1.268 
NT RC 01  L e f t  overbank n v a l u e  is  l e s s  t h a n  0.035 

The n v a l u e  f a r  overbank i s  u s u a l l y  l a r g e r  t h e n  0 .035 .  
The n v a l u e  shou ld  b e  r e e v a l u a t e d .  

RS: 1 .268  
NT RC 01  Right  overbank n v a l u e  is less t h a n  0.035 

The n v a l u e  f o r  overbank is  u s u a l l y  l a r q e r  t h e n  0 .035  
The n v a l u e  s h o u l d  be r e e v a l u a t e d .  

RS: 1.268 
NT RC 05 The l e f t  overbank n va lue  of 0.033 and t h e  r i g h t  overbank n v a l u e  

o f  0 .033 a r e  l e s s  t h a n  o r  e q u a l  t o  t h e  channel  n v a l u e  o f  0.055 
The overbank n v a l u e s  s h o u l d  b e  r e e v a l u a t e d .  

RS: 1 . 0 7 1  
NT RC 01 L e f t  overbank n v a l u e  i s  less t h a n  0.035 

The n v a l u e  f o r  overbank is  u s u a l l y  l a r g e r  t h e n  0 .035  
The n v a l u e  s h o u l d  be r e e v a l u a t e d .  

RS: 1 . 0 7 1  
NT RC 01  Right  overbank n v a l u e  is  l e s s  t h a n  0.035 

The n v a l u e  f o r  overbank is  u s u a l l y  l a r g e r  t h e n  0.035. 
The n v a l u e  shou ld  b e  r e e v a l u a t e d .  

RS: 1 . 0 7 1  
NT RC 05 The l e f t  overbank n va lue  of 0.033 and t h e  r i g h t  overbank n v a l u e  

o f  0 .033  are l e s s  t h a n  o r  e q u a l  t o  t h e  channe l  n  v a l u e  of  0.055 
The overbank n v a l u e s  shou ld  be r e e v a l u a t e d .  

RS: 0.973 
NT RC 01  L e f t  overbank n v a l u e  i s  l e s s  t h a n  0.035 

The n v a l u e  f o r  overbank i s  u s u a l l y  l a r q e r  t h e n  0.035.  
The n v a l u e  s h o u l d  b e  r e e v a l u a t e d  

RS: 0.973 
NT RC 01  Righ t  overbank n v a l u e  is  l e s s  t h a n  0.035 

The n v a l u e  f o r  overbank i s  u s u a l l y  l a r g e r  t h e n  0.035.  
The n Value shou ld  be r e e v a l u a t e d .  

RS: 0.973 
NT RC 05 The l e f t  overbank n v a l u e  of  0.033 and t h e  r i g h t  overbank n v a l u e  

of 0 .033  a r e  l e s s  t h a n  o r  equa l  t o  t h e  channel  n v a l u e  of 0 .055 
The overbank n v a l u e s  shou ld  be r e e v a l u a t e d .  

RS: 4.247 
NT RC 01 L e f t  overbank n v a l u e  i s  l e s s  t h a n  0.035 

The n v a l u e  f o r  overbank is  u s u a l l y  l a r g e r  t h e n  0.035. 
The n Value s h o u l d  be r e e v a l u a t e d .  

RS: 4.247 



NT RC 01  Righ t  overbank n v a l u e  is l e s s  t h a n  0 .035  
The n v a l u e  f o r  averbank  is u s u a l l y  l a r g e r  t h e n  0 .035  
The n v a l u e  s h o u l d  be r e e v a l u a t e d .  

RS: 4 .247  
NT RC 05 The l e f t  overbank n v a l u e  o f  0 .033 and t h e  r i g h t  overbank n v a l u e  

o f  0.033 a r e  l e s s  t h a n  o r  e q u a l  t o  t h e  channe l  n v a l u e  o f  0.058 
The overbank n v a l u e s  shou ld  be r e e v a l u a t e d .  

RS: 4.135 
NT RC 01 L e f t  overbank n v a l u e  is  l e s s  t h a n  0.035 

The n v a l u e  f o r  overbank is u s u a l l v  l a r a e r  t h e n  0 .035  
The n v a l u e  s h o u l d  be r e e v a l u a t e d .  

RS: 4.059 
NT RC 01  L e f t  overbank n v a l u e  is l e s s  t h a n  0.035 

The n v a l u e  f o r  overbank is  u s u a l l y  l a r g e r  t h e n  0 .035  
The n v a l u e  s h o u l d  be r e e v a l u a t e d .  

RS: 4.059 
NT RC 01  Righ t  overbank n v a l u e  is l e s s  t h a n  0.035 

The n v a l u e  f o r  averbank is  u s u a l l y  l a r g e r  t h e n  0.035.  
The n v a l u e  s h o u l d  be r e e v a l u a t e d .  

RS: 4 .059  
NT RC 05 The l e f t  overbank n v a l u e  of 0 .033 and t h e  r i g h t  overbank n v a l u e  

o f  0.033 a r e  l e s s  t h a n  o r  e a u a l  t o  t h e  channe l  n  v a l u e  of 0.058 
The overbank n v a l u e s  s h o u l d  be r e e v a l u a t e d  

RS: 3 .962  
NT RC 01  L e f t  overbank n v a l u e  is  l e s s  t h a n  0 .035  

The n v a l u e  f o r  overbank is  u s u a l l y  l a r g e r  t h e n  0 .035  
The n v a l u e  s h o u l d  b e  r e e v a l u a t e d .  

8s: 3 .962  
NT RC 01 Righ t  overbdnk n v a l u e  i s  l e s s  t h a n  0.035 

The n v a l u e  f o r  overbank i s  u s u a l l y  l a r g e r  t h e n  0 .035 .  
The n v a l u e  s h o u l d  be r e e v a l u a t e d .  

RS: 3.962 
NT RC 05 The l e f t  overbank n Value of  0.033 and t h e  r i g h t  overbank n v a l u e  

of  0.033 a re  l e s s  t h a n  o r  e q u a l  t o  t h e  channe l  n v a l u e  of  0 .058  
The overbank n v a l u e s  s h o u l d  be r e e v a l u a t e d .  

RS: 3 .872 
NT RC 01 L e f t  overbank n v a l u e  is l e s s  t h a n  0.035 

The n v a l u e  f o r  overbank i s  u s u a l l y  i .arger  t h e n  0.035. 
The n v a l u e  s h o u l d  be r e e v a l u a t e d .  

RS: 3.872 
NT RC 01  Righ t  overbank n v a l u e  i s  l e s s  t h a n  0.035 

The n v a l u e  f o r  overbank i s  u s u a l l y  l a r g e r  t h e n  0 .035 .  
The n v a l u e  s h o u l d  be r e e v a l u a t e d .  

RS: 3.872 
NT RC 05 The l e f t  overbank n v a l u e  of  0 . 0 3 3  and t h e  r i g h t  overbank n v a l u e  

of  0.033 a r e  l e s s  t h a n  or  e q u a l  t o  t h e  channe l  n v a l u e  of  0 . 0 5 3  
The overhenk n v a l u e s  shou ld  be r e e v a l u a t e d .  

RS: 3.578 
NT RC 0 1  L e f t  overbank n v a l u e  is  l e s s  t h a n  0 .035  

The n v a l u e  f o r  overbank i s  u s u a l l y  l a r g e r  t h e n  0.035. 
The n v a l u e  s h o u l d  be r e e v a l u a t e d .  

RS: 3 .578 
NT RC 01 R i g h t  overbank n v a l u e  i s  l e s s  t h a n  0.035 

The n v a l u e  f o r  overbank i s  u s u a l l y  l a r g e r  t h e n  0.035. 
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The n value should be reevaluated 

RS: 3.578 
NT RC 05 The left overbank n value of 0.033 and the right overbank n value 

of 0.033 are less than or equal to the channel n value of 0.053 
The ovecbank n values should be reevaluated. 

RS: 3.461 
NT RC 01 Left overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035 
The n value should be reevaluated. 

RS: 3.461 
NT RC 01 Right overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035 
The n value should be reevaluated 

RS: 3.461 
NT RC 05 The left ovecbank n value of 0.033 and the right overbank n value 

of 0.033 are less than or equal to the channel n value of 0.053 
The overbank n values should be reevaluated. 

RS: 3.344 
NT RC 01 Left overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035 
The n value should be reevaluated. 

RS: 3.344 
NT RC 01 Right overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035 
The n value should be reevaluated 

85: 3.344 
NT RC 05 The left overbank n value of 0.033 and the right overbank n value 

of 0.033 are less than or equal to the channel n value of 0.053 
The overbank n values should be reevaluated. 

RS: 3.153 
NT RC 01 Left overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035 
The n value should be reevaluated. 

RS: 3.059 
NT RC 01 Left overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

8s: 3.059 
NT RC 01 Right overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 3.059 
NT RC 05 The left overbank n value of 0.033 and the right overbank n value 

of 0.033 are less than or equal to the channel n value of 0.053 
The overbank n values should be reevaluated. 

RS: 1.378 
NT RC 01 Left overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035 
The n Value should be reevaluated. 

RS: 1.378 
NT RC 01 Right overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035 
The n value should be reevaluated. 



RS: 1 .378 
NT RC 05 The l e f t  overbank n v a l u e  o f  0 . 0 3 3  and t h e  r i g h t  overbank n v a l u e  

o f  0 .033 a r e  l e s s  t h a n  o r  e q u a l  t o  t h e  channe l  n v a l u e  o f  0 . 0 5  
The overbank n v a l u e s  s h o u l d  b e  r e e v a l u a t e d .  

RS: 0.879 
NT RC 01  L e f t  overbank n v a l u e  is  l e s s  t h a n  0.035 

The n v a l u e  f o r  overbank i s  u s u a l l y  l a r g e r  t h e n  0 .035  
The n v a l u e  shou ld  be r e e v a l u a t e d .  

RS: 0 .879 
NT RC 01  Righ t  overbank n v a l u e  is  l e s s  t h a n  0.035 

The n v a l u e  f o r  overbank is u s u a l l y  l a r g e r  t h e n  0.035 
The n v a l u e  s h o u l d  be r e e v a l u a t e d .  

RS: 0 . 8 7 9  
NT RC 05 The l e f t  overbank n va lue  o f  0 .033 and t h e  r i g h t  overbank n v a l u e  

o f  0 .033 a r e  l e s s  t h a n  o r  e q u a l  t o  t h e  channe l  n v a l u e  o f  0 .05 
The overbank n v a l u e s  s h o u l d  be r e e v a l u a t e d .  

RS: 0 .803 
NT RC 01  L e f t  overbank n v a l u e  is l e s s  t h a n  0.035 

The n v a l u e  f a r  averbank is u s u a l l y  l a r g e r  t h e n  0.035.  
The n v a l u e  s h o u l d  b e  r e e v a l u a t e d .  

RS: 0 .803  
NT RC 01  R i g h t  overbank n v a l u e  is l e s s  t h a n  0 .035  

The n v a l u e  f o r  overbank is  u s u a l l y  l a r g e r  t h e n  0 .035 .  
The n v a l u e  s h o u l d  b e  r e e v a l u a t e d .  

RS: 0 . 8 0 3  
NT RC 05 The l e f t  overbank n v a l u e  o f  0 .033  and t h e  r i g h t  overbank n v a l u e  

o f  0 .033  a r e  less t h a n  o r  e q u a l  t o  t h e  channe l  n  v a l u e  of 0.05 
The overbank n v a l u e s  shou ld  b e  r e e v a l u a t e d .  

RS: 0.517 
NT RC 01  L e f t  overbank n va lue  is  l e s s  t h a n  0 .035  

The n v a l u e  f o r  overbank is  u s u a l l y  l a r g e r  t h e n  0.035 
The n v a l u e  shou ld  be r e e v a l u a t e d .  

RS: 1 .928  
NT RC 01  L e f t  overbank n v a l u e  is  l e s s  t h a n  0.035 

The n v a l u e  f o r  overbank is u s u a l l y  l a r g e r  t h e n  0.035. 
The n v a l u e  s h o u l d  be r e e v a l u a t e d .  

RS: 1 . 8 3 8  
NT RC 01  L e f t  overbank n v a l u e  i s  l e s s  t h a n  0.035 

The n v a l u e  f o r  overbank is u s u a l l y  l a r g e r  t h e n  0.035. 
The n v a l u e  s h o u l d  be r e e v a l u a t e d .  

RS: 1 .567  
NT RC 01  L e f t  overbank n v a l u e  is  l e s s  t h a n  0.035 

The n v a l u e  f o r  overbank is u s u a l l y  l a r g e r  t h e n  0 .035 .  
The n v a l u e  s h o u l d  be r e e v a l u a t e d .  

RS: 1 . 5 6 7  
NT RC 01  R i g h t  overbank n v a l u e  is  l e s s  t h a n  0.035 

The n v a l u e  f o r  overbank is u s u a l l y  l a r g e r  t h e n  0 . 0 3 5 .  
The n v a l u e  s h o u l d  be r e e v a l u a t e d .  

RS : 1 . 5 6 7  
NT RC 05 The l e f t  overbank n v a l u e  of 0 . 0 3 3  and t h e  r i g h t  overbank n v a l u e  

o f  0.033 a r e  l e s s  t h a n  o r  e q u a l  t o  t h e  channe l  n  v a l u e  o f  0.052 
The overbank n v a l u e s  shou ld  b e  r e e v a l u a t e d .  
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NT RC 01 Left overbank n value is less than 0.035 
The n value for averbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 1.296 
NT RC 01 Right overbank n value is less than 0.035 

The n value for overbank is usually laraer then 0.035 
The n value should be reevaluated. 

RS: 1.296 
NT RC 05 The left overbank n value of 0.033 and the right averbank n value 

of 0.033 are less than or equal to the channel n value of 0.052 
The averbank n values should be reevaluated. 

8s: 1.196 
NT RC 01 Left overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 1.196 
NT RC 01 Right overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 1.196 
NT RC 05 The left overbank n value of 0.033 and the right overbank n value 

of 0.033 are less than or equal to the channel n value of 0.052 
The overbank n values should be reevaluated. 

TRANSITION LOSS COEFFICIENT CHECK 

ROUGHNESS COEFFICIENT AT STRUCTURES 

P:\MUIAR100000044W6OO~FO\BP\WRU(epm\CHECK-RAS REP0RTS\T4N~R3W~S07RASL66S177S18EIS18WWdo Page 13 of 32 



CHECK-RAS Program, XS Check 
Cross Section Location and Alignment Review 

Project File: P:\M\MARI00000044\0600INFO\EP\WR\605WR Hydraulic Calcs\HEC- 
RAS\WITT~PH2~T4N~R3W~S077S166S17~S18EES18W.prj 
Plan File: P.:\M\MARI00000044\0600INFO\EP\WR\605WR Hydraulic Calcs\HEC- 
RAS\WITT~PH2~T4N~R3W~S077S166S177S10EES18W.pOl 
Geometry File: P:\M\MAR100000044\0600INFO\EP\WR\605WR Hydraulic Calcs\HEC- 
RAS\WITT7PH2~T4N~R3W~S077S166S177S18EES18W.qOl 
Flow File: P:\M\MARI00000044\0600INFO\EP\WR\605WR Hydraulic Calcs\HEC- 
RAS\WITT~PH2~T4N~R3W~S077S166S177S18EES18W.f01 
ReDort File: P:\M\MARI00000044\060OINFO\EP\WR\605WR Hydraulic Calcs\HEC- 
~ ~ \ w I T T ~ P H ~ ~ T ~ N ~ R ~ w ~ s o ~ ~ s ~ ~ ~ s ~ ~ ~ s ~ ~ E ~ s ~ ~ w  . x s  
Selected profiles: 1;2 
Date: 6/8/2006 
Time: 9:58:15 AM 

SECNO Len Lob Len Chl Len Rob TopWdthAct Q Total Flow Code 
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B=blacked obstruction XS SC 05 
C=critial depth XS SC 03 
D=divided flow XS SC 01 
E=CTOSS section extended XS SC 02 
K=known water-surface XS SC 04 

DISTANCE CHECK 

XS JT 01 Junction option is used. 
For flood insurance study, this option should be used 
if the tributary and main stream can have coincident peaks, 
or it may be used £or the stream without floodway. 
It may also be used if the discharges at different time periods 
are known from the rainfall-runoff model. 
HOW to remove thc junction is explained under Help. 

SPACING CHECK 

INEFFECTIVE FLOW CHECK 
-------------.--------- 

RS: 3.962 
XS IF 01 Right Levee option is used at this river station 



Please investigate whether the NFIP requirements 
for levees are met. 

RS: 3.787 
XS IF 01 Left Levee option is used at this river station 

Please investigate whether the NFIP requirements 
far levees are met. 

RS: 3.578 
XS IF 01 Right Levee option is used at this river station 

Please investigate whether the NFIP requirements 
for levees are met. 

RS: 3.461 
XS IF 01 Right Levee option is used at this river station 

Please investigate whether the NFIP requirements 
for levees are met. 

RS: 2.752 
XS IF 01 Left Levee option is used at this river station 

Please investigate whether the NFIP requirements 
for levees are met. 

RS: 2.175 
XS IF 01 Left Levee option is used at this river station 

Please investigate whether the NFIP requirements 
for levees are met. 

RS: 1.674 
XS IF 01 Right Levee option is used at this river station 

Please investigate whether the NFIP requirements 
for levees are met. 

RS: XS IF 01Riqht 1.282 Levee option is used at this river station 
Please investigate whether the NFIP requirements 
for levees are met. 

RS: 1.382 
XS IF 01 Left Levee option is used at this river station 

Please investigate whether the NFIP requirements 
for levees ace met. 

RS: 0.593 
XS IF 01 Right Levee option is used at this river station 

Please investigate whether the NFIP requirements 
for levees are met. 

8s: 0.284 
XS IF 01 Right Levee option is u ~ e d  at this river station 

Please investigate whether the NFIP requirements 
for levees are met. 

RS: 1.431 
XS IF 01 Left Levee option is used at this river station 

Please investigate whether the NFIP requirements 
for levees are met. 

RS: 1.336 
XS IF 01 Left Levee option is used at this river station 

Please investigate whether the NFIP requirements 
for levees are met. 

RS: 0.899 
XS IF 01 Right Levee option is used at this river station 

! Please investigate whether the NFIP requirements 
far levees are met. 
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RS: 0.831 
XS IF 01 Right Levee option is used at this river station 

Please investigate whethec the NFIP requirements 
for levees are met. 

85: 0.585 . 
XS IF 01 Right Levee option is used at this river station 

Please investigate whether the NFIP requirements 
for levees are met. 

RS: 0.284 
Xs IF 01 Left Levee option is used at this river station 

Please investigate whether the NFIP requirements 
for levees are met. 

RS: 0.707 
XS IF 01 Right Levee option is used at this river station 

Please investigate whethec the NFIP requirements 
for levees are met. 

RS: 0.602 
XS IF 01 Right Levee option is used at this river station 

Please investigate whethec the NFIP requirements 
for levees are met. 

RS: 0.506 
XS IF 01 Right Levee optian is used at this civer station 

Please investigate whether the NFIP cequirements 
for levees are met. 

RS: 0.409 
XS IF 01 Right Levee option is used at this river station 

Please investigate whether the NFIP requirements 
for levees are met. 

RS: 0.297 
XS IF 01 Right Levee option is used at this rivec station 

Please investigate whethec the NFIP requirements 
far levees are met. 

RS: 0.221 
XS IF 01 Right Levee option is used at this rivec station 

Please investigate whethec the NFIP requirements 
for levees are met. 

RS: 0 
XS IF 01 Right Levee optian is used at this river station 

Plea~e investigate whether the NFIP requirements 
for levees are met. 

DISCHARGE CHECK 

XS DC 02 Constant dicharge used for the T4N-R3W-S16,Reach-la 

Xs DC 02 Constant dicharge used for the T4N-R3W-S16,Reach-l 

XS DC 02 Constant dicharge used for the T4N-R3W-SlOE,Reach-2 

XS DC 02 Constant dicharge used for the T4N-R3W-S18E,Reach-3 

LOCATION CHECK 
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RS: 0.317 
XS LC 01 Lenchl Up/TopwdthAct Dn = 3.82 

MaxChlDpth Up/MaxChlDpth Dn = 1.23 
TopwdthAct Up/TapwdthACt Dn = 1.43 
Thls cross sectlo" is located too far upstream from the 
crltlcal depth cross sectlon. 

 his cross section is located too far upstream from the 
critical depth cross section. 

RS: 2.26 
XS LC 01 Lenchl Up/TopwdthAct Dn = 2.23 

MaxChlDpth Up/MaxChlDpth Dn = 2.26 
TopwdthAct Up/TopwdthAct Dn = 2.13 
This cross section is located too f a r  upstream from the 
critical de~th cross section. 

BOUNDARY CONDITION CHECK 

XS BC 02 The name of the stream is T4N-R3W-S16,Reach-3 
Normal S = 0.006 is specified as the downstream boundary 
for profile 1 

XS BC 02 The name of the stream is T4N-R3W-S16,Reach-3 
Normal S = 0.006 is specified as the downstream boundary 
for profile 2 

XS BC 03 Maximum number of iterations is 0 
It should not be less than 20. 

LATERAL WEIRS CHECK 
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CHECK-RAS Program: Flaodway Check 
Encroachment Method, Starting WSEL, Floodway Width, and Surcharge Review 

Project File: P:\M\MARIO0000044\0600INFO\EP\WR\605WR Hydraulic Calce\HEC- 
RAs\WITT~Pt12~T4N~R3W~S077S166S177S18EES18W.prj 
Plan File: P:\M\MARI00000044\0600INFO\EP\WR\605WR Hydraulic Calcs\HEC- 
RAS\WITT-PH2-T4N-R3W-S077S166S177S18EES18W.pOl 
Geometry File: P:\M\MARI00000044\0600INFO\EP\WR\605WR Hydraulic Calcs\HEC- 
RAS\WITT~PH2~T4N-R3W~S077S166S176S18EES18W.gOl 
Flow File: P:\M\MARI00000044\0600INFO\EP\WR\605WR Hydraulic Calcs\HEC- 
RAS\WITT_PH2-T4N_R3W~S077S166S177S18EES18W.EOl 
Report File: P:\M\MARI00000044\0600INFO\EP\WR\605WR Hydraulic Calcs\HEC- 
NLS\WITT-PH2~T4N-R3W-S077S166S176S18E~S18W.EW 
Selected profiles: 1;2 
Date: 6/8/2006 
Time: 9:58:28 AM 

SECNO Method Surcharge EncStaL EncStaR LStaEEf RStaEEE Structure 
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ENCROACHMENT METHOD CHECK 

RS: 2.26 
FW EM 01  Floodway encroachment method i s  n o t s e l e c t e d  a t  t h i s  s e c t i o n .  

RS: 2.175 
FW EM 01  Floodway encroachment method i s  n o t  s e l e c t e d  a t  t h i s  s e c t i o n .  

RS: 2.081 
FW EM 01  Floodway encroachment method i s  n o t  s e l e c t e d  a t  t h i s  s e c t i o n .  

FLOODWAY WIDTH CHECK 

RS: 1 .993  
FW EW 03  The L e f t  channe l  bank s t a t i o n  may n o t  be a t  t h e  proper 

l o c a t i o n .  

RS: 1 .993  
FW FW 03  The r i g h t  channe l  bank s t a t i o n  may no t  be a t  t h e  proper 
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location 

RS: 1.893 
FW FW 03 The right channel bank station may not be at the proper 

location. 

RS: 1.807 
FW FW 03 The Left channel bank station may not be at the proper 

location 

RS: 1.807 
FW FW 03 The right channel bank station may not be at the proper 

location. 

RS: 1.71 
FW FW 03 The right channel bank station may not be at the proper 

location. 

RS: 1.617 
FW FW 03 The Left channel bank station may not be at the proper 

location. 

RS: 1.524 
FW FW 03 The Left channel bank station may not be at the proper 

location. 

RS: 1.524 
FW FW 03 The right channel bank station may not be at the proper 

location 

RS: 1.431 
FW FW 03 The right channel bank station may not be at the proper 

location. 

RS: 1.336 
FW FW 03 The Left channel bank station may not be at the proper 

location 

RS: 1.051 
FW FW 03 The right channel bank station may not be at the proper 

location. 

RS: 0.948 
FW FX 03 The right channel bank station may not be at the proper 

location. 

RS: 0.767 
FW FW 03 The right channel bank station may not be at the proper 

location. 

RS: 0.684 
FW FW 03 The right channel bank station may not be at the proper 

location. 

RS: 0.581 
FW FW 03   he   eft channel bank station may not be at the proper 

location. 

RS: 0.581 
FW FW 03 The right channel bank station may not be at the proper 

location. 

RS: 0.477 
FW FW 03 The right channel bank station may not be at the proper 

location. 

RS: 0.399 
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FW FW 03 The right channel bank station may not be at the proper 
location. 

RS: 0.317 
FW FW 03 The Left channel bank station may not be at the proper 

location. 

RS: 0.317 
FW FW 03 The right channel bank station may not be at the proper 

location 

RS: 1.648 
FW FW 04 The right statian effective of 10026.69 for 1% annual chance floodplain 

is greater than the right channel bank station (10018.771. 
The 1% annual chance floodplain is outside the channel. 
However, the right encroachment station 110027.011 is outside of 1% annual 
chance floodplain. 
The right encroachment station should be adjusted. 

RS: 1.644 
FW FW 04 The right station effective of 10023.35 for 1% annual chance floodplain 

is greater than the right channel bank statian (10015.48). 
The 1% annual chance floodplain is outside the channel. 
However, the right encroachment station (10023.68) is outside of 1% annual 
chance floodplain. 
The right encroachment station should be adjusted. 

RS: 1.64 
FW FW 03 The right channel bank station may not be at the proper 

location. 

RS: 1.64 
FW FW 04 The right station effective of 10022.28 for 1% annual chance floodplain 

is greater than the right channel bank station (10014.961. 
The 1% annual chance floodplain is outside the channel. 
However, the right encroachment station (10022.61 is outside of 1% annual 
chance floodplain. 
The right encroachment station should be adjusted. 

RS: 1.556 
FW FW 04 The right station effective of 10033.86 for 1% annual chance floodplain 

is greater than the right channel bank station (10033.151. 
The 1% annual chance floodolain is outside the channel. 
However, the right encroachment station (10033.88) is outside of 1% annual 
chance floodplain. 
The right encroachment station should be adjusted. 

RS: 1.089 
FW FW 03 The Left channel bank statian may not be at the proper 

location. 

RS: 1.089 
FW FW 03 The right channel bank statian may not be at the proper 

location. 

RS: 0.995 
FW FW 03 The Left channel bank station may not be at the proper 

location. 

RS: 0.995 
FW FW 03 The right channel bank station may not be at the proper 

location. 

RS: 0.831 
FW FW 03 The riqht channel. bank station mav not be at the proper 

location. 
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RS: 0.602 

I FW FW 03 The r i g h t  channe l  bank s t a t i o n  may no t  b e  a t  t h e  p r o p e r  
l o c a t i o n .  

RS: 0 .602 
FW FW 04 The r i g h t  s t a t i o n  e f f e c t i v e  of  10025.77 f o r  1% annua l  chance f l o o d p l a i n  

i s  g r e a t e r  t h a n  t h e  r i g h t  channel  bank s t a t i o n  (10017 .5 ) .  
The 1% annua l  chance f l o o d p l a i n  is o u t s i d e  t h e  channe l .  
However. t h e  r i o h t  encroachment s t a t i o n  110025.79) i s  o u t s i d e  o f  1% annual -. 
chance f l o o d p l a l n .  
The r l g h t  encroachment s t a t l o n  s h o u l d  b e  a d j u s t e d .  

RS: 0.409 
FW FW 04 The r i g h t  s t a t i o n  e f f e c t i v e  of 10201.03 f o r  1% a n n u a l  chance f l a o d p l a i n  

is  g r e a t e r  t h a n  t h e  r i g h t  channel  bank s t a t i a n  110068.46).  
The 1% annua l  chance f l o o d p l a i n  is o u t s i d e  t h e  channe l .  
However, t h e  r i g h t  encroachment s t a t i a n  (10201.26) is  o u t s i d e  o f  1% annual 
chance f l o o d p l a i n .  
The r i g h t  encroachment s t a t i o n  s h o u l d  be a d j u s t e d .  

RS: 0 .297 
FW FW 03  The L e f t  channel  bank s t a t i o n  may no t  b e  a t  t h e  p roper  

l o c a t i o n .  

RS: 0 .297 
FW FW 03  The r i g h t  channe l  bank s t a t i o n  may n o t  b e  a t  t h e  p r o p e r  

l o c a t i o n .  

8 s :  0 .221 
FW FW 04 The l e f t  s t a t i a n  e f f e c t i v e  of  9481.85 f a r  1% annua l  chance f l o o d p l a i n  

is  l e s s  t h a n  t h e  l e f t  channel  bank s t a t i o n  9828.61 
The 1% annua l  chance f l o o d p l a i n  is  o u t s i d e  t h e  c h a n n e l .  
However, t h e  l e f t  encroachment s t a t i o n  (9481.82) i s  o u t s i d e  of 1% annua l  
chance f l o o d p l a i n .  
The l e f t  encroachment s t a t i o n  shou ld  b e  a d j u s t e d .  

RS: 0.102 
FW FW 03 The L e f t  channel  bank s t a t i o n  may n o t  b e  a t  t h e  p roper  

l o c a t i o n .  

RS: 0.102 
FW FW 04 The l e f t  s t a t i o n  e f f e c t i v e  of  9260.16 f o r  1% annua l  chance f l o o d p l a i n  

IS l e s s  t h a n  t h e  l e f t  channel  bank s t a t i o n  9928.72 
The 1% annua l  chance f l o o d p l a l n  is o u t s i d e  t h e  channe l .  
However, t h e  l e f t  encroachment s t a t i o n  (9260 .07)  i s  o u t s i d e  of  15, annual  
chance f l o o d p l a i n .  
The l e f t  encroachment s t a t i o n  shou ld  be a d j u s t e d .  

RS: 0  
FW FW 04 The l e f t  s t a t i o n  e f f e c t i v e  of  9655.36 f o r  1% annua l  chance f l o o d p l a i n  

i s  l e s s  t h a n  t h e  l e f t  channel  bank s t a t i o n  9988.34 
The 1% annua l  chance f l o o d p l a i n  is  o u t s i d e  t h e  channe l .  
However, t h e  l e f t  encroachment s t a t i o n  (9654.781 is  o u t s i d e  o f  1% annual  
chance f l o o d p l a i n .  
The l e f t  encroachment s t a t i o n  s h o u l d  be a d j u s t e d .  

RS: 2.757 
FW F1 03 The L e f t  channe l  bank s t a t i o n  may n o t  be a t  t h e  p r o p e r  

l o c a t i o n .  

RS: 2.673 
FW FW 03 The r i g h t  channel  bank s t a t i o n  may n o t  be a t  t h e  p r o p e r  

l o c a t i o n .  

RS: 2.584 
FW FW 03 The r i g h t  channel  bank s t a t i o n  may n o t  b e  a t  t h e  p r o p e r  

l o c a t i o n .  
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RS: 2.473 
FW FW 03 The L e f t  channe l  bank s t a t i o n  may n o t  b e  a t  t h e  p r o p e r  

l o c a t i o n .  

RS: 2.391 
FW FW 03 The r i g h t  channe l  bank s t a t i o n  may n o t  be a t  t h e  p r o p e r  

l o c a t i o n .  

RS: 2.029 
FW FW 03 The L e f t  channel  bank s t a t i o n  may n o t  b e  a t  t h e  Proper  

l o c a t i o n .  

RS: 1 .923  
FW FW 03 The L e f t  channe l  bank s t a t i o n  may n o t  b e  a t  t h e  p r o p e r  

l o c a t i o n .  

RS: 1 .828 
FW FW 03 The r i g h t  channel  bank s t a t i o n  may n o t  b e  a t  t h e  P r o p e r  

l o c a t i o n .  

RS: 1 .627 
FW FW 03 The L e f t  channe l  bank s t a t i o n  may n o t  b e  a t  t h e  Proper  

l o c a t i o n .  

RS: 1 .455 
FW FW 03  The L e f t  channel  bank s t a t i o n  may n o t  b e  a t  t h e  p roper  

l o c a t i o n .  

RS: 1.366 
FW FW 03 The L e f t  channe l  bank s t a t i o n  may n o t  b e  a t  t h e  p roper  

l o c a t i o n .  

RS: 1.172 
FW FW 03 The r i g h t  channe l  bank s t a t i o n  may n o t  b e  a t  t h e  p r o p e r  

l o c a t i o n .  

RS: 1 .071  
FW FW 03  The L e f t  channel  bank s t a t i o n  may no t  b e  a t  t h e  p roper  

l o c a t i o n .  

RS: 1 .071  
FW FW 03 The r i g h t  channe l  bank s t a t i o n  may n o t  b e  a t  t h e  p r o p e r  

l o c a t i o n .  

RS: 0.973 
FW FW 03 The L e f t  channe l  bank s t a t i o n  may n o t  b e  a t  t h e  p roper  

l o c a t i o n .  

RS: 0.877 
FW FW 03  The r i g h t  channe l  bank s t a t i o n  may no t  b e  a t  t h e  p r o p e r  

l o c a t i o n .  

RS: 0.585 
FW FW 03  The r i g h t  channe l  bank s t a t i o n  may no t  b e  a t  t h e  p r o p e r  

l o c a t i o n .  

RS: 0.482 
FW FW 03  The r i g h t  channel  bank s t a t i o n  may no t  b e  a t  t h e  p r o p e r  

l o c a t i o n .  

RS: 0.284 
FW FW 03 The r i g h t  channel  bank s t a t i o n  may no t  b e  a t  t h e  p r o p e r  

l o c a t i o n  

RS: 0.153 
FW FW 03 The L e f t  channel  bank s t a t i o n  may n o t  b e  a t  t h e  p r o p e r  



l o c a t i o n .  

RS: 
FW FW 03 

RS: 
FW FW 03 

RS: 
FW FW 03 

RS: 
FW FW 03 

RS: 
FW FW 03 

RS: 
FW FW 03 

0.153 
The r i g h t  channel bank s t a t i o n  may no t  be a t  t h e  p r o p e r  
l o c a t i o n .  

4.135 
The r i g h t  channel bank s t a t i o n  may no t  be a t  t h e  p roper  
l o c a t i o n .  

4.059 
T h e L e f t  channel bank s t a t i o n  may n o t  be a t  t h e  proper  
l o c a t i o n .  

3.787 
The Lef t  channel bank s t a t i o n  may no t  be a t  t h e  p roper  
l o c a t i o n .  

3.461 
The r i g h t  channel bank s t a t i o n  may no t  be a t  t h e  p roper  
l o c a t i o n .  

3.344 
The Lef t  channel bank s t a t i o n  may n o t  be a t  t h e  p roper  
l o c a t i o n .  

RS: 3.264 
FW FW 03 The L e f t  channel bank s t a t i o n  may no t  be a t  t h e  p roper  

l o c a t i o n .  

RS: 3.264 
FW FW 03 The r i g h t  channel bank s t a t i o n  may n o t  be a t  t h e  p r o p e r  

l o c a t i o n .  

RS: 3.059 
FW FW 03 The L e f t  channel bank s t a t i o n  may no t  be a t  t h e  p roper  

l o c a t i o n .  

RS: 2.562 
FW FW 03 The Lef t  channel bank s t a t i o n  may n o t  be a t  t h e  p roper  

l o c a t i o n .  

RS: 2.374 
FW FW 03 The Lef t  channel bank s t a t i o n  may n o t  be a t  t h e  proper  

l o c a t i o n .  

RS: 2.276 
FW FW 03 The L e f t  channel bank s t a t i o n  may n o t  be a t  t h e  p roper  

l o c a t i o n .  

RS: 2.26 
FW FW 03 The r i g h t  channel bank s t a t i o n  may no t  be a t  t h e  p roper  

l o c a t i o n .  

RS: 2.26 
FW FW 06 The l e f t  s t a t i o n  e f f e c t i v e  of  9470.54 f o r  t h e  floodway p r o f i l e  is more 

than  t h e  l e f t  channel bank s t a t i o n  of 9432.79 
The l e f t  s i d e  of  t h e  floodway boundary i s  w i t h i n  t h e  channe l .  
The l e f t  encroachment s t a t i o n  of 0  is  l e s s  than  t h e  l e f t  channel 
bank s t a t i o n .  
The l e f t  encroachment s t a t i o n  should be t h e  same a s  t h e  l e f t  
channel bank s t a t l o " .  

RS: 2.175 
FW FW 03 The L e f t  channel bank s t a t i o n  may no t  be a t  t h e  proper  

l o c a t i o n .  
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RS: 2 .175 
FW FW 06 The l e f t  s t a t i a n  e f f e c t i v e  of  9374.67 f o r  t h e  flaodway p r o f i l e  i s  more 

t h a n  t h e  l e f t  channel  bank s t a t i o n  o f  9329.26 
The l e f t  s i d e  of  t h e  floodway boundary is  w i t h i n  t h e  c h a n n e l .  
The l e f t  encroachment s t a t i o n  of  0  is  l e s s  t h a n  t h e  l e f t  channe l  
bank s t a t i o n .  
The l e f t  encroachment s t a t i a n  s h o u l d  be t h e  same a s  t h e  l e f t  
channel  bank s t a t i o n .  

RS: 2 .26  
FW FW 03 T h e  r i g h t  channe l  bank s t a t i o n  may n o t  be a t  t h e  p r o p e r  

l o c a t i o n .  

RS: 2 .081  
FW FW 03 The L e f t  channe l  bank s t a t i o n  may n o t  be a t  t h e  p r o p e r  

l o c a t i o n .  

RS: 1 . 8 6 6  
FW FW 03 The L e f t  channe l  bank s t a t i o n  may n o t  be a t  t h e  p r o p e r  

l o c a t i o n .  

RS: 1 .773 
FW FW 03 The r i q h t  channel  bank s t a t i o n  mav n o t  b e  a t  t h e  p r o p e r  

l o c a t i o n .  

RS: 1.674 
FW FW 03 The L e f t  channel  bank s t a t i o n  may n o t  b e  a t  t h e  p r o p e r  

l o c a t i o n .  

RS: 1 . 5 8  
FW FW 03 The r i g h t  channe l  bank s t a t i o n  may no t  be a t  t h e  p r o p e r  

l o c a t i o n .  

RS: 1 .486  
FW FW 03 The L e f t  channel  bank s t a t i a n  may n o t  b e  a t  t h e  p r o p e r  

l o c a t i o n  

RS: 1 .486 
FW FW 03 The r i g h t  channel  bank s t a t i o n  may n o t  b e  a t  t h e  p r o p e r  

l o c a t i o n .  

RS: 1 .378 
FW FW 03 The L e f t  channel  bank s t a t i o n  may n o t  be a t  t h e  p r o p e r  

l o c a t i o n  

RS: 1.378 
FW FW 03 The r i g h t  channel  bank s t a t i o n  may n o t  b e  a t  t h e  p r o p e r  

l o c a t i o n .  

RS: 1 .095 
FW FW 03 The r i g h t  channe l  bank s t a t i o n  may not be a t  t h e  p r o p e r  

l o c a t i o n .  

RS: 0 .998 
FW FW 03 The L e f t  channe l  bank s t a t i o n  may n o t  b e  a t  t h e  p r o p e r  

l o c a t i o n .  

RS: 0.709 
FW FW 03 The r i g h t  cnannel  bank s t a t i o n  may n o t  b e  a t  the p r o p e r  

l o c a t i o n .  

RS: 0.422 
FW FW 03  The L e f t  channel  bank s t a t i o n  may n o t  be a t  t h e  p r o p e r  

l o c a t i o n .  

RS:  0.422 
FW FW 03 The r i g h t  channe l  bank s t a t i o n  may n o t  b e  a t  t h e  p r o p e r  
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l o c a t i o n .  

RS : 0.326 
FW FW 03 The Lef t  channel bank s t a t i o n  may not be a t  t h e  proper 

l o c a t i o n .  

RS: 0.326 
FW FW 03 The r i g h t  channel  bank s t a t i o n  may not be a t  t h e  p roper  

l o c a t i o n .  

RS: 2.537 
FW FW 03 The r i g h t  channel  bank s t a t i o n  may not be a t  t h e  p roper  

l o c a t i o n .  

RS: 2.445 
FW FW 03 The r i g h t  channel  bank s t a t i o n  may not be a t  t h e  p roper  

l o c a t i o n .  

RS: 2.351 
FW FW 03 The r i g h t  channel  bank s t a t i o n  may not be a t  t h e  p r o p e r  

l o c a t i o n .  

RS : 2.173 
FW FW 03 The r i g h t  channel bank s t a t i o n  may not be a t  t h e  p roper  

l o c a t i o n .  

8s: 2.08 
FW FW 03 The r i g h t  channel  bank s t a t i o n  may no t  be a t  t h e  p roper  

l o c a t i o n .  

RS: 1.987 
FW FW 03 The L e f t  channel  bank s t a t i o n  may not be a t  t h e  proper 

l o c a t i o n  

RS: 1.987 
FW FW 03 The r i g h t  channel  bank s t a t i o n  may no t  be a t  t h e  p roper  

l o c a t i o n  

RS: 1.477 
FW FW 03 The L e f t  channel  bank s t a t i o n  may no t  b e  a t  t h e  proper 

l o c a t i o n .  

RS: 1.382 
FW FW 03 The L e f t  channel bank s t a t i o n  may not be a t  t h e  proper 

l o c a t i o n .  

RS: 1.104 
FW Fw 03 The r i g h t  channel  bank s t a t i o n  may n o t  be a t  t h e  p roper  

l o c a t i o n .  

RS: 1.012 
FW FW 03 The L e f t  channel bank s t a t i o n  may not be a t  t h e  p roper  

l o c a t i o n .  

RS : 0.732 
FW FW 03 The Lef t  channel bank s t a t i o n  may not be a t  t h e  proper 

l o c a t i o n .  

RS: 0.635 
FW FW 03 The L e f t  channel bank s t a t i o n  may n o t  be a t  t h e  proper 

l o c a t i o n .  

RS: 0.593 
FW FW 03 The r i a h t  channel  bank s t a t i o n  may not be a t  t h e  DroDer . . 

l o c a t i o n .  

RS: 0.349 
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FW FW 03 The r i g h t  channel  bank s t a t i o n  may no t  be a t  t h e  p r o p e r  
l o c a t i o n .  

SURCHARGE CHECK 

RS: 2.26 
FW SC 01 The surcharge  v a l u e  i s  nega t ive  

RS: 2.175 
FW SC 01 The surcharge  v a l u e  is  n e g a t i v e .  

DISCHARGE CHECK 

RS: 2.26 
FW FD 01 The floodway d i s c h a r g e  of  0 is not e q u a l  t o  t h e  n a t u r a l  1% chance 

d i scharge  of 70 
Please j u s t i f y  t h e  use  of  d i f f e r e n t  d i s c h a r g e s  f a r  t h e  n a t u r a l  and 

floodway p r o f i l e s .  

RS: 2.175 
FW FD 01 The floodway d i scharge  of 0 is not e q u a l  t o  t h e  n a t u r a l  1% chance 

d i s c h a r a e  of 70 
Please j u s t i f y  t h e  use  of d i f f e r e n t  d i s c h a r g e s  f o r  t h e  n a t u r a l  and 

floodway p r o f i l e s .  

RS: 2.081 
FW FD 01 The flaodway d i s c h a r g e  of  0 is no t  e q u a l  t o  t h e  n a t u r a l  1% chance 

d i s c h a r g e  of  70 
Please j u s t i f y  t h e  use  of  d i f f e r e n t  d i s c h a r g e s  f o r  t h e  n a t u r a l  and 

floodway p r o f i l e s .  

RS: 2.26 
FW FD 01 The floadway d i s c h a r g e  of 650 i s  no t  e q u a l  t o  t h e  n a t u r a l  1% chance 

d i s c h a r g e  of 580 
P lease  j u s t i f y  t h e  use  of  d i f f e r e n t  d i s c h a r g e s  f o r  t h e  n a t u r a l  and 

floodway p r o f i l e s .  

RS: 2.175 
FW FD 01  he floodway d i s c h a r g e  of  650 is  no t  e q u a l  t o  t h e  n a t u r a l  1% chance 

d i s c h a r g e  of  580 
P lease  j u s t i f y  t h e  use  of  d i f f e r e n t  d i s c h a r g e s  f o r  t h e  n a t u r a l  and 

floodway p r o f i l e s .  

RS: 2.081 
FW FD 01 The floodway d i s c h a r g e  of  650 is  not e q u a l  t o  t h e  n a t u r a l  1% chance 

d i s c h a r g e  of  580 
Please j u s t i f y  t h e  use  of d i f f e r e n t  d i s c h a r g e s  f o r  t h e  n a t u r a l  and 

floodway p r o f i l e s .  

STARTING WATER-SURFACE ELEVATION CHECK 
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HEC-RAS Report for Washes: 
T4N-R3 W-SO7 
T4N-R3W-S16 
T4N-R3 W-S17 

T4N-R3W-S18E 
T4N-R3W-S18W 
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HEC-RAS Version 3.1.3 May 2005 
U.S. Army Corp of Engineers 

Hydrologic Engineering Center 
609 Second Street 
Davis, California 

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

PROJECT DATA 
Project Title: WITT~PH2~T4N~R3W~S07~S166S17~S18E~S1BW 
Project File : WITT-PH2-T4N-R3W-S07~S166S177S18E~S18W.prj 
Run Date and Time: 7/27/2006 10:38:47 AM 

Project in English units 

Project Description: 
WITTMANN AREA ZONE AE FLOODPLAIN DELINEATION STUDY, Contract FCD2004C066, also 
known as the WITTMANN PHASE 2 ZONE AE FLOODPLAIN DELINEATION STUDY 

Prepared 
by David Evans and Associates Inc. 
Initial modeling in January 2006, updated 
in May 2006 
Modeled by Frank Brown, P.E., CFM and Nathan Logan, 
E.I.T. 

HEC-RAS Version 3.1.3 is utilized for flooaplain and floodway 
delineation. Floodway r s  based upon equal conveyance reduction IRAS Method 41, 
and refined with set floodway locations IRAS Method 11. 
Filename: 
WITT~PH2~T4N6R3W~S077S166S117S18E~S18W.PRJ 

Vertical datum: 
NAVD1988 

Topography and aerial photography provided by FCDMC, origin is the 
Wittmann ADMS/ADMSU (FCD 2002C0291, flight dates are 04/18/02, 04/19/02 and 
04/23/02 at 1:7200 ratio and 04/23/02 at 1:14400 ratio. 

DTM data provided by 
wittmann ADMSU consultant f r ~ m  contract FCD 2002C029 

Manning's 'n' values 
were determined by field reconnaissance; see the Technical Data Notebook for 
more detailed information. 

 low rates are from the Hydrology Computations 
~ppendix of the Technical Data Notebook; please refer to the Flow Ratc Exhibit 
and the computatlans Lor the interpolated and intermediate values. 

The 
cross-sections RM 3.787 to RM 2.752 on Wash T4N-R3W-SlBE were  surveyed by DEA; 
see the survey report in the Technical Data Notebook for more detailed 
information, 
For these surveyed cross sections, some discrepancies are 
appscent between the 4-ft contour mapplng and the survey. The floodplain is 
mapped at the left and right water surface stations; therefore, survey takes 
precedence over the topographic mapping. 



Wash T4N-R3W-S18E Reach-2 
information: There is no floodway for this reach. The HEC-PAS model contains 
zero flow in the Reach-2 floodway profile and reports a negative surcharge for 
all three island cross sections, even though no encroachment stations are set. 
The negative surcharges should be ignored for Wash T4N-R3W-S18E Reach-2 at f'.M 
2.260, P.M 2.175 and RM 2.081. 

PLAN DATA 

Plan Title: FLOODPLAIN 
Plan File : P:\M\MARI00000044\06001NFO\EP\WR\605WR Hydraulic Calcs\HEC- 

Geometry Title: SOUTHWEST WASHES 
Geometry File : P:\M\MAR100000044\06001NFO\EP\WR\605WR Hydraulic Calcs\HEC- 

RAS\WITT_PH2-T4N-R3W~S077S16~S177S18EES18W.g01 

Flow Title : FLOODPLAIN 
Flow File : P:\M\MAR100000044\0600INEO\EP\WR\605WR Hydraulic Calcs\HEC- 

PAS\WITT-PH2-T4N-R3W~S077S166S177S18EES18Wf01 

Plan Summary Information: 
Number of: Cross Sections = 139 Multiple Openings = 0 

Culverts = 0 Inline Structures = 0 
Bridges = 0 Lateral Structures = 0 

Computational Information 
Water surface Calculation tolerance = 0.01 
Critical depth calculation tolerance = 0.01 
Maximum number of iterations = 20 
Maximum difference tolerance = 0.3 
 low tolerance factor = 0.001 

Computation options 
Critical depth computed only where necessary 
Conveyance Calculation Method: At breaks in n values only 
Friction Slope Method: Average Conveyance 
Computational Flow Regime: Subcritical Flow 

Encroachment Data 
Equal Conveyance = True 
Left Offset - - 0 
Right Offset = 0 

River = T4N-R3W-SO7 Reach = Reach-l 
RS Profile Method Value1 Value2 
1.993 2 1 9926.35 10117.5 
1.893 2 1 9907.610034.11 
1.807 2 1 9917.66 10045.5 
1.710 2 1 9948.3310095.83 
1.617 2 1 9936.8910033.77 
1.524 2 1 9963.8310081.85 
1.431 2 1 9972.8710086.94 

River = T4N-R3W-S16 Reach = Reach-l 

P:~V~~ARIOOW~~~~W~~OMFOEP\WRU(~~D~WEC~I(AS WORTS\T4N~~W_S07_S161(AS177S18E~S18W.doc Page 3 of 261 



RS Profile 
1.640 2 
1.556 2 

Method Value1 Value2 
1 9892.95 10022.6 
1 990510033.88 

River = T4N-R3W-S16 Reach = Reach-la 
RS Profile Method Value1 Value2 
1.648 2 1 9893.610027.01 
1.644 2 1 9892.9510023.68 

River = T4N-R3W-S16 Reach = Reach-2 
RS Profile Method Value1 Value2 
1.184 2 1 9733.3710019.49 
1.089 2 1 9675.84 10027.9 
0.995 2 1 9665.2910025.99 
0.899 2 1 9651.9210033.99 
0.831 2 1 9598.8910022.25 

River = TON-R3W-S16 
Profile 
2 
2 
2 
2 
2 
2 
2 

River = T4N-R3W-$17 
RS Profile 
2.757 2 
2.673 2 
2.584 2 
2.473 2 
2.391 2 
2.298 2 
2.215 2 
2.124 2 
2.029 2 
1.923 2 
1.828 2 
1.744 2 
1.627 2 

River = T4N-R3W-S17 
RS Profile 
1.550 2 

TON-R3W--S18E 
Profile 
2 
2 
2 
2 
2 
2 

Reach = Reach-3 
Method Valuel Value2 

1 9659.3710044.36 
1 9663.3510025.79 
1 9517.6810033.61 
1 9513.9710201.26 
1 9456.07 10063.3 
1 9481.8210022.13 
1 9260.07 10019.3 
1 9654.7810010.33 

Reach = Reach-1 
Method Valuel Value2 

1 9930.1210034.43 
1 9949.12 10065 
1 9919.39 10051 
1 9931.3710135.39 
1 9895.68 10085 
1 9959.7410197.53 
1 9963.1810182.16 
1 9937.4510065.24 
1 9923.3710176.53 
1 9924.01 10043 
1 9967.73 10105 
1 9835 10071 
1 9856.3410073.11 

Reach = Reach-2 
Method Valuel Value2 

1 9504.1510115.32 
1 9817.5210175.51 
1 9880.6910123.58 
1 9951.810166.48 
1 9885.7210091.33 
1 9821.7210041.31 
1 9809.8610084.37 
1 9901.9910046.42 
1 9895.64 10030 
1 9887.4810028.95 
1 9952.3710109.36 
1 9908.9310072.69 
1 9941.4310038.96 
1 9905.34 10050.4 
1 9921.3710074.88 
1 9947.0410071.68 

Reach - 
Method 

1 
1 
1 
1 
1 
1 

Reach-1 
Valuel Value2 
9942.1110030.65 
9974.5510070.87 
9959.3310058.56 
9981.2410254.73 
9950.6610056.02 
9916.2410101.54 



River = T4N-R3W-S18E 
RS Profile 
2.260 2 
2.175 2 
2.081 2 

River = T4N-R3W-S18E 
RS Profile 
1.945 2 
1.866 2 
1.773 2 
1.674 2 
1.580 2 
1.486 2 
1.378 2 
1.282 2 
1.192 2 
1.095 2 
0.998 2 
0.879 2 
0.803 2 
0.709 2 
0.615 2 
0.517 2 
0.422 2 
0.326 2 
0.228 2 

River = 
RS 
2.537 
2.445 
2.351 
2.260 
2.173 
2.080 
1.987 
1.928 
1.838 
1.750 
1.664 
1.567 
1.477 

Reach = Reach-3 
Method Value1 Value2 

1 987410115.56 
1 9920.2610069.93 
1 9896.910098.48 

Reach = Reach-1 
Method Value1 Value2 

1 9971.0610118.41 
1 9990.3910151.51 
1 9902.0810093.07 
1 9933.1510090.44 
1 9933.0310083.59 
1 9982.0110140.08 
1 9953.21 10103.1 
1 9937.1810064.36 
1 9888.0610081.01 
1 9921.6410129.27 
1 9813.0910054.76 
1 9818.9410113.05 
1 9920.3410107.51 
1 9876.1210061.04 
1 9897.0710135.12 
1 9636.7710013.09 
1 9775.1910067.98 
1 9874.33 10101.1 
1 9826.5110067.94 
1 9941.5910150.52 
1 9981.4910137.62 
1 9936.5810078.03 
1 9941.9710162.77 
1 9990.6110179.79 
1 9893.9710094.96 
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FLOW DATA 

Flow Title: FLOODPLAIN 
Flow File : P:\M\MARI00000044\0600INFO\EP\WR\605WR Hydraulic Calcs\HEC- 
PJlS\WITT-PH2_T4N_R3W-S077S166S177S18EES18W.101 

Flow Data (cfsl 
r*******r*r*r********r***,*,%****~**************~.*.~***.*-~***~*~*.********** 

River Reach 
* T4N-R3W-SO1 Reach-1 
* T4N-R3W-SO1 Reach-1 
* T4N-R3W-SO7 Reach-l 
* T4N-R3W-S16 Reach-la 
* T4N-R3W-316 Reach-l 
T4N-R3W-S16 Reach-2 

' T4N-R3W-$16 Reach-2 
* T4N-R3W-$16 Reach-3 
* T4N-R3W-S16 Reach-3 
* T4N-R3W-$17 Reach-1 
* T4N-R3W-S17 Reach-1 
* T4N-R3W-S17 Reach-2 

Boundary Conditions 
* * * * * * * * * * * * * * * * * * . l * t * t * * * * * * * * * * * * * l ) f * * * * * * * f t * t ~ * * l * * * * * * * * * * ~ ~ ~ * . * ~ * * * * t * * * * * * ~ ~ * * ~ + ~ -  

*******  
* River Reach Profile Upstream 
Downstream * 
*f***l*******/***,l**tttt******+tl**tt*l********~******~~~+~~*************~~~~.~~~~*+********~*~~ 

+***,** 
* T4N-R3W-S16 Reach-3 1 Normal S = 
0.006 ' 
* T4N-R3W-$16 Reach-3 2 + Normal S = 

0.006 * 
f * * * * * * * t + * * * * * * , * f ~ * ~ * + * * , * ~ * ~ * ~ * , * * t * . * , ~ * * * , , * ~ * * * * . * * ~ * * . ~ ~ ~ ~ ~ * * * * * ~ * ~ * ~ * ~ ~ ~ * ~ * * ~ ~ * ~ ~ ~ ~ * * ~ %  

GEOMETRY DATA 

Geometry Title: SOUTHWEST WASHES 
Geometry File : P:\M\MARI00000044\0600INFO\EP\WR\605WR Hydraulic Calcs\HEC- 
RRS\WITT_PHZ-T4N-R3W_SOl_S16_S17_S18E-S18W.g01 

Reach Connection Table 
* * * * * * * * , / , * . ~ * * * * * * * * + + * * * * ~ ~ * ~ ~ ~ ~ . * * * * * * * * ~ ~ , ~ . % . ~ * , * * ~ * * * . * * * ~ ~ , + * * * ~ * * * ~ ~ ~ * * * *  

P : W W A R ~ ~ ~ ~ ~ O ~ ~ ~ \ O ~ O O I N I : O \ L I P \ W R \ R W ~ ~ ~ \ H ~ - R A S  REPORTS\T4N.R3W_S077S166S177S18W.do~ Page 6 of261 



, * River Reach Upstream Boundary * Downstream Boundary * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

JUNCTION INFORMATION 

Name: J-S16-REACH-2 
Description: JUNCTION OF WASH T4N-R3W-S18E WITH WASH T4N-R3W-S16 
Energy computation Method 

Length across Junction Tributary 
River Reach River Reach Length Angle 

T4N-R3W-S16 Reach-1 to T4N-R3W-816 Reach-2 1964.37 
T4N-R3W-S1BE Reach-4 to T4N-R3W-S16 Reach-2 1968.3 

Name: J-S16-REACH-3 
Description: JUNCTION OF WASH T4N-R3W-S17 WITH WASH T4N-R3W-S16 
Energy computation Method 

Length across Junction Tributary 
River Reach River Reach Length Angle 

T4N-R3W-S16 Reach-2 to T4N-R3W-S16 Reach-3 654.49 
T4N-R3W-S17 Reach-2 to T4N-R3W-S16 Reach-3 807.84 

Name: J-1BE-REACH-2,3 
Description: 
Energy computation Method 

Length across Junction 
River Reach 

T4N-R3W-S18E Reach-1 to T4N-R3W-S: 
T4N-R3W-S18E Reach-1 to T4N-R3W-5: 

Tributary 
River Reach Length Angle 

L8E Reach-3 83.44 
LEE Reach-2 83.44 

Name: J-18W-REACH- 
De~cxiption: 
Energy computation Method 

Length across Junction Tributary 
River Reach River Reach Length Angle 

T4N-R3W-S18E Reach-3 to T4N-R3W-S18E Reach-4 718.24 
T4N-R3W-Sl8E Reach-2 to T4N-R3W-S18E Reach-4 718.24 

Name: J-S16-REACH-I 
Description: 
Energy computation Method 

Length across Junction Tributary 
River Reach Rlver Reach Length Angle 

T4N-R3W-S16 Reach-la to T4N-R3W-S16 Reach-1 20 
T4N-R3W-S18W Reach-1 to T4N-R3W-S16 Reach-1 1499.52 

Name: J-S17-REACH-2 
Description: 
Energy computation Method 

Length across Junction Tributary 
Rlver Reach River Reach Length Angle 

T4N-R3W-S17 Reach-1 to T4N-R3W-S17 Reach-2 405.88 
T4N-R3W-SO7 Reach-1 to T4N-R3W-S17 Reach-2 439.99 







9895.71 1652.7 9907.6 1652.65 9920.44 1652.56 9927.14 1652.57 9946.5 1652.63 
9947.3 1652.6 9958.64 1652.66 9961.41 1652.64 9963.32 1652.61 9964.72 1652.61 
9971.29 1652.7 9981.63 1652.72 9992.86 1652.78 9998.98 1652.8110021.27 1652.69 
10034.11 1652.710052.38 1652.8510067.79 1652.9210074.081652.94710086.52 1653 
10117.61 1653.4210130.37 1653.610142.81 1653.8210143.41 1653.8210143.91 1653.84 
10144.63 1653.8210146.24 1653.810147.49 1653.82 10193.9 1653.94 10196.6 1653.94 
10197.72 1653.9510200.66 1654 10208.4 1654.1210214.42 1654.2110224.86 1654.37 
10229.92 1654.4410233.98 1654.5 10235.9 1654.5310240.52 1654.5710246.71 1654.69 
10255.71 1654.83 10265.5 1654.910294.83 1655.1810322.96 1655.5310338.11 1655.71 
10360.87 165610371.17 1656.110378.26 1656.2210420.04 1656.7510453.25 1657.16 
10492.72 1657.5610510.77 1657.810512.62 1657.7710514.58 1657.7810553.51 1657.89 
10553.6 1657.89 

Manning's n Values "urn= 3 
Sta n Val Sta n Val Sta n Val 

*******lt*l*/t**********,,,~,~***~******,****,* 

9481.47 ,033 9907.6 .05510034.11 ,033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9907.610034.11 434 457.73 436 .1 .3 

CROSS SECTION OUTPUT Profile #1 
* * * * * t + * t * + + * + r + + t * * * * , + * t * t * * t t t * * t * t t t * * * * , * ~ * * * * * * ~ * , * ~ ~ * ~ * * ~ ~ ~ * ~ * ~ * * * * . * ~ * * ~ ~ . ~ . . * ~ ~ ~ ~ ~ * ~ , +  

E.G. Elev lftl * 1653.35 * Element * Left OB * Channel * Right OB * 
* Vel Head (ft) * 0.04 * Wt. n-Val. * 0.033 * 0.055 * 0.033 * 
* W.S. Elev (ft) " 1653.31 * Reach Len. (ftl * 434.00 * 457.73 * 436.00 * 
* Crit W.S. (ft) * 1653.06 * Flow Area (sq ft) * 28.11 * 80.60 * 26.49 * 
* E.G. Slooe lft/ftl *0.005747 * Area lsa ftl * 20.11 + 80.60 * 26.49 * ~ - ~ .  ~ 

~ ~~~ - 

" Q Total (cfsl * 220.00 * Flow Icfsl * 52.75 + 122.23 ' 45.03 ' 
* TOD Width iftl 270.90 Too Width lft1 * 68.98 + 126.51 * 75.41 * 
' vei ~otal iftjs~ * 1.63 + A";. vel. iitjs) * 1.80 - 1.52 * 1.70 * 
* Max Chl Dpth (ftl 0.75 ' Hydc. Depth (ftl * 0.41 ' 0.64 * 0.35 * 
Conv. Total lcfsl * 2902.1 * Conv. (cfsl 695.8 1612.3 ' 593.9 

* Length Wtd. (ftl 448.90 * Wetted Per. (ftl + 68.98 * 126.51 75.42 * 
* Min Ch El (it) * 1652.56 * Shear (lb/sq ft) * 0.15 * 0.23 + 0.13 * 
* Alpha 1.02 * Stream Power llb/ft sl * 0.27 * 0.35 + 0.21 ' 
' Frctn Lass (ft) * 2.27 ' Cum Volume (acre-ftl * 10.10 ' 22.12 * 3.96 ' 
* C 6 E LOSS (ftl 0.00 * Cum SA (acres1 * 24.23 * 26.45 * 11.57 
t f * t f . * * f * l * l + * * + * * * ~ * ~ , * ~ * * ~ * ~ ~ ~ ~ ~ * . t ~ * * * ~ * * ~ * * * * * * ~ ~ ~ ~ * . ~ ~ * * * * * * * + * * * * * * * * * ~ . ~ ~ . ~ * * * * * * * * * ~  

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

CROSS SECTION OUTPUT Profile 82 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ftl 1653.67 * Element * Left 00 * Channel Right 08 * 
* Vsl Head (ft) * 0.05 Wt. n-Val. * 0.055 * 
W.S. Elev (ftl * 1653.62 ' Reach Len. Iftl 434.00 * 457.73 * 436.00 * 

* Crit W.S. (ftl * 1653.13 ' Flow Area (sq ftl * 119.44 * 
* E.G. Slope ift/ftl '0.005119 ' Area ( s q  ftl * 119.44 
* Q Total (cfs) * 220.00 * Flow lcfsi * 220.00 * 
' Top Width lftl 126.51 * Top Width (ftl * * 126.51 * 
Vel Total (ft/s) * 1.84 ' Avg. Vel. lft/sl 1.84 * 

' Max Chl Dpth lftl 1.06 * Hydr. Depth (ftl 0.94 ' 
Conv. Total (cfs) * 3075.0 * Conv. (cfsl + * 3075.0 * 

* Length Wtd. (ftl 457.73 ' Wetted Per. (ftl * 128.40 " 
* Min Ch El (ft) * 1652.56 ' Shear llb/sq ftl 0.30 * 
* Alpha 1.00 ' stream Power (lb/ft sl ' 0.55 * 
* Frctn Loss (ftl 2.43 ' cum volume (acre-ft) * 1.64 * 28.33 * 
' C & E LOSS ift) 0.00 + Cum SA (acres) 0.82 * 26.58 * 
t * * * , + * t * t t t r + r r + ~ r , ~ * * * * * * , * , * * , * , * , , , ~ * ~ * . * * , , * + * * * * . , * * ~ ~ * * * * . ~ . ~ * * * * * . . ~ * ~ * + * * * * ~ * ~ * * * * * + * *  

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

Profile Ill 
I * * t * * * * * + . * * * * * , * * * * * * * ~ , * * * ~ * ~ , * ~ * * * . * ~ ~ ~ * * * * * ~ . ~ * ~ ~ * ~ * * + * * ~ * * ~ * * * , , ~ ~ . + * * * * * * ~ * . ~ * * * . ~ . ~ . . * . ~ * ~  

***,+*+,*,,+****,. 
POS * Left Sta * Riqht Sta ' Flow * Area ' W.P. ' Percent * 

Hydr * Velocity * 



* * (ft) * (ftl * (cfsl * Isq ftl * lftl * Conv 
fDepth(ftl * (ft/sl * 
* 1 * LOB * 9694.54 * 9907.60 52.75 * 28.11 * 68.98 * 23.98 * 
0.41 * 1.88 * 
* 2 Chan * 9907.60 * 10034.11 * 122.23 • 80.60 * 126.51 * 55.56 * 
0.64 * 1.52 * 
* 3 * ROB * 10034.11 * 10293.86 ' 45.03 * 26.49 * 75.42 * 20.47 * 
0.35 * 1.70 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
****************+- 

warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*****%**,********* 
* Po5 * Left Sta Right Sta Flow * Area * W.P. * Percent * 

Hydr Velocity 
* (ftl * lftl * (cfsl * (sq ftl * (ft) conv 

*Depth(ft) * lft/sl * 
* 1 * Chan * 9907.60 * 10034.11 * 220.00 119.44 * 128.40 * 100.00 * 

Warning:  he energy 1055 was greater than 1.0 ft [0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: T4N-R3W-SO7 
REACH: Reach-1 RS: 1.807 

INPUT 
Description: 
Station Elevation Data num= 123 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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Manning's n Values num- 3 
sta nVal Sta n val Sta n Val 

* * * * f + t * * t / * f * * * * * * * * * * + * * * ~ * * * * * * ~ ~ * ~ % ~ * *  





- 
*,*********,****** 

* POS * Left Sta * Right Sta ' Flow * Area * W.P. * percent + 

Hydr * Velocity * 
* * lftl * lft) (cfsl * lsq ftl * (ftl * Conv 

*Depthlftl * lft/s) * 
* 1 Chan * 9917.66 * 10045.50 220.00 * 117.23 * 129.15 * 100.00 * 
0.92 * 1.88 * 

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

CROSS SECTION 

RIVER: T4N-R3W-SO7 
REACH: Reach-l RS: 1.710 

INPUT 
Description: Interpolated point added at 110095.83,1647.1871 to set bank station 
Station Elevation Data n u =  96 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
* * * * * * * * * * * * * * * * , * * * * * * * * * * * ~ * ~ ~ , * , * * * * , ~ % ~ ~ * ~ ~ ~ * ~ * * * * * * ~ ~ ~ , * * * * * * ~ * ~ ~ * ~ * * * . * * * *  

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

*****,***************************************%%% 
9440.28 ,033 9910.24 ,055 10110.3 ,033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9948.3310095.83 488 494.68 480 .1 .3 

CROSS SECTION OUTPUT Profile #I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ft) * 1647.68 * Element * Left OB * Channel * Right 08 * 
Vel Head lft) * 0.06 ' wt. n-val. * 0.050 ' 0.055 * 0.055 * 

* W.S. Elev lft) 1647.61 ' Reach Len. (ft) * 488.00 * 494.68 ' 480.00 * 
* Crit W.S. lft) * 1647.40 ' Flow Area isq ft) * 15.85 * 92.76 ' 3.72 * 
* E.G. Slope lft/ftl *0.011236 Area isq ftl * 15.85 ' 92.76 + 3.72 * 
* Q Total Icfsl * 220.00 * Flow lcfsl * 20.90 * 194.98 * 4.11 * 
* Top Width Ift) 231.92 * Top Width lit) * 65.28 * 147.50 * 19.14 * 
* vel Total (ft/sl * 1.96 * Rvg. Vel. (ft/s) * 1.32 * 2.10 * 1.11 + 

* Man Chl Dpth lftl 0.91 * Hydr. Depth lit) * 0.24 * 0.63 * 0.19 ' 
* Conv. Total icfsl * 2075.5 * Con". lcfsl * 197.2 * 1839.5 ' 38.8 * 
* Length Wtd. lft) * 493.71 * Wetted Per. lft) * 65.29 * 147.52 ' 19.14 * 
* Min Ch El (ft) * 1646.70 * Shear ilb/sq ftl * 0.17 * 0.44 * 0.14 * 
* Alpha 1.07 * Stream Power llb/ft s )  0.22 * 0.93 ' 0.15 * 
* Frctn Loss (ft) * 3.14 * Cum Volume (acre-ftl * 9.48 * 20.06 * 3.64 * 
C 6 E LO55 lftl * 0.01 * Cum SA (acres) 22.36 * 23.50 * 10.41 ' 
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Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #2 
............................................................................................... 

E.G. Elev (it) 
* Vel Head (ft) 
* W.S. Elev (ft) 
* crit W.S. (ft) 
* E.G. Slope lft/ft) 
Q Total icfs) 

* Top Width iftl 
Vel Total (ft/s) 

+ Man Chl Dpth lftl 
* Canv. Total (cfsl 
* Length Wtd. (ft) 
Min Ch El ift) 

* AlDha 

* Element 
wt. "-Val. 

* Reach Len. (ft) 
Flaw Area lsq ftl 
Area (sq ft) 

* Flow (cis1 
' Top Width Iftl 
Avg. Vel. (ft/s) 

* Hydr. Depth lft) 
conv. (cfs)  

* Wetted Per. lft) 
' Shear (lb/sq ft) 
* Stream Power llbl 

Left 08 " 

488.00 ' * 

~ ~ . ~~.~ ~. 
* ~ebtn ~ o s s  (ft) * 3.19 * cum volume (acre-it1 1.64 * 25.77 * + 
* C 6 E LO55 lftl * 0.00 * Cum SA (acres1 * 0.82 * 23.63 * 
* t * * * l * ~ * * * t * * * * * * * f * * * * k * * ~ * * * * ~ ~ ~ * ~ ~ ~ ~ * ~ * * * * * + * * * * ~ ~ % * * * ~ ~ ~ , , . , ~ * * * * * ~ ~ * ~ * , * * + * ~ ~ * * , * ~ ~ * ~ * ~ * *  

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

Profile #1 
~ * * * * * * * l t * t l * / * * * * * * ~ ~ * * * * . ~ * * * * . ~ * , , ~ * * ~ * * * * * * * , ~ * * * ~ * ~ , ~ , ~ ~ , ~ * * + * * * * * * ~ ~ * , * , * * ~ ~ * * , * * * * ~ , * * * * ~ ~  

+*********,,,***** 
* Pos Left Sta * Right Sta * Flow Area * W.P. * Percent * 

Hydr Velocity ' 
* * lit) Ifti * (CfSl * (Sq ft) * iftl * conv 
'Depthlftl (ft/s) * 
* 1 * LOB 9694.31 ' 9948.33 * 20.90 * 15.85 * 65.29 * 9.50 * 
0.24 ' 1.32 * 
* 2 * Chan * 9948.33 + 10095.83 194.98 * 92.76 * 147.52 * 88.63 * 
0.63 ' 2.10 * 
* 3 ROB * 10095.83 * 10225.98 ' 4.11 * 3.72 * 19.14 ' 1.87 * 
0.19 * 1.11 * 

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

Warning: The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 
section. This may indicate the need for additional. cross sections. 

Profile Hz 
f . f i t + * * l * * * * * t t * + l ~ . ~ ~ . . ~ * ~ * ~ * * * * * * ~ ~ ~ , ~ * + * . * * , . * ~ ~ ~ ~ ~ ~ * ~ , * ~ ~ * * * ~ ~ ~ * ~ * ~ ~ . * * * + * ~ ~ , , * * * * * * , * * * * ~ * ,  

* * * * * * * * . f l * * - ~ , ~ i  

* POS * Left Sta * Right Sta + Flow * Area * W.P. * percent * 
Hydr * Velocity ' 

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

CROSS SECTION 

RIVER: T4N-R3W-SO7 
REACH: Rcach-1 RS: 1.617 
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• INPUT 
Description: 
Station Elevation Data nun= 73 

sta  lev sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9497.49 1647.3 9510.27 1647.32 9512.62 1647.33 9514.37 1647.3 9574.26 1646.64 
9594.5 1646.9 9605.02 1647.08 9619.28 1646.72 9632.94 1646.36 9644.02 1646.08 
9651.1 1646 9658.83 1646 9670.6 1645.93 9677.63 1645.91 9696.1 1645.9 
9702.6 1645.86 9710.16 1645.79 9752.44 1645.07 9763.19 1644.8 9766.67 1644.84 
9803.26 1644.77 9826.62 1644.54 9830.94 1644.55 9836.24 1644.5 9845.96 1644.54 
9847.911644.535 9858.56 1644.51 9859.45 1644.5 9859.99 1644.49 9863.2 1644.4 
9873.62 1644.23 9879.43 1644.12 9881.82 1644.11 9883.17 1644.11 9889.17 1644.1 
9904.34 1644 9932.44 1644 9936.89 1644.02 9937.85 1644.02 9938.62 1644 
9939.33 1644 9944.86 1643.92 9951.95 1643.83 9973.04 1643.5 9987.66 1643.2 
9997.54 1642.9710007.58 1642.7410010.76 1642.8410014.23 1642.910025.51 1643.52 
10033.77 164410039.45 1644.310041.34 1644.4610043.14 1644.410046.39 1644.47 
10051.77 1644.5110072.58 1644.410074.381644.38710082.13 1644.3310108.25 1644.7 
10142.01 1645.17 10199.2 164610199.41 1646 10220.4 1646.3210225.18 1646.4 
10230.67 1646.4810264.74 1646.8910268.47 1646.93 10276.8 1646.92 10278.9 1646.9 
10284.95 1646.8610293.82 1646.6110303.76 1646.41 

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

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

9497.49 ,033 9859.45 ,05510051.77 .033 

Bank Sta: Left Rlght Lengths: Left Channel Right Coeff Contr. Expan 
9936.8910033.77 488 487.79 478 .1 .3 

CROSS SECTION OUTPUT Profile W1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ftl * 1644.54 * Element * Left 08 * Channel * Right OB * 
* Vel Head (ftl * 0.05 ' Wt. n-Val. 0.055 * 0.055 ' 0.043 * 
* W.S. Elev (ftl * 1644.49 * Reach Len. lftl * 488.00 * 487.79 * 478.00 * 
* Crit W.S. (ft) * Flow Area (sq ftl * 30.15 ' 104.39 * 5.35 * 
* E.G. Slope (ft/ftl *0.004084 * Area isq ftl 30.15 * 104.39 * 5.35 * 
* Q Total (cfsl * 220.00 ' Flow icfsl * 27.88 ' 189.38 * 2.74 * 
* Top Wldth ift) * 227.29 * Top Width (ft) * 76.94 * 96.88 * 53.47 * 
* Vel Total (ft/s) * 1.57 * Avg. Vel. (ft/sl * 0.92 ' 1.81 ' 0.51 * 
* Max Chl Dpth Iftl * 1.75 * Hydr. Depth (ft) * 0.39 * 1.08 * 0.10 * 
* Conv. Total (cfsl * 3442.4 Conv. icfsl 436.3 ' 2963.2 42.9 * 
Length Wtd. iftl * 487.53 * Wetted Per. (ftl * 76.94 * 96.93 * 53.49 * 

*  in ch ~l lftl * 1642.74 * Shear ilb/sa ftl * 0.10 * 0.27 * 0.03 * ~~~~~~ ~ ~ - . ~ ~ .  
* Alpha * 1.19 * Stream~owei ilblft sl * 0.09 * 0.50 * 0.01 * 
* Frctn Loss (ftl * 3.20 * Cumvolume (acre-ftl * 9.22 * 18.94 ' 3.59 + 

* C & E Loss (it1 * 0.00 * cum SA (acres1 * 21.57 * 22.11 * 10.01 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

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

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

CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* E.G. Elev (ftl 
* Vel Head iftl 
W.S. Elev (ft) 

* Crit W.S. iftl 
* E.G. Slope (ft/ft) 
* Q Total icfsl 
* Top Width iftl 
* Vel Total ift/sl 
* Max Chl Dpth (ftl 
* Conv. Total (cfsl 
* Length Wtd. (ftl 
* Min ch El iftl 
Aloha 

* 1644.59 * Element * Left OB ' Channel * Right OB * 
* 0.06 * Wt. n-Val. * 0.055 * 
* 1644.53 + Reach Len. iftl * 488.00 487.79 + 478.00 * 
* 1643.93 * Flow Area (sq ftl 107.89 * 
*0.005008 * Area isq ftl * 107.89 ' 
+ 220.00 * Flow (cfsl 220.00 * 

96.88 Top Width (ftl * 96.88 * 
* 2.04 * Avg. V e l .  ift/sl 2.04 ' 
* 1.79 * Hydr. Depth (ftl 1.11 * 
* 3108.6 * con". (cfsl * 3108.6 * * 

487.79 * Wetted Per. lftl * 97.96 * 
* 1642.74 * Shear ilb/sq ftl 0.34 ' 
* 1.00 * Stream Power ilbfft $1 * 0.70 * - ~~ ~ ~ . . 

* Frctn Loss jft) * 2.97 ' Cum Volume (acre-ftl * 1.64 ' 24.54 * 
C s E LOSS (ftl * 0.00 * Cum SA (acres) * 0.82 * 22.24 ' 
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. .~ 

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

b 
Profile W1 

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

***************,** 
POS * Left Sta * Right Sta * Flow * Area ' W.P. * Percent * 

Hydr * Velocity * 
* (ftl lftl * Icfsl * I s g  ftl * Iftl * Conv 

*Depth(ft) * (ft/s) * 
* 1 * LOB * 9717.19 * 9936.89 * 27.88 * 30.15 ' 76.94 * 12.67 * 
0.39 * 0.92 * 
* 2 * Chan * 9936.89 * 10033.77 * 189.38 * 104.39 * 96.93 * 86.08 * 
1.08 * 1.81 ' 
* 3 * ROB * 10033.77 * 10168.76 2.74 * 5.35 * 53.49 ' 1.25 * 
0.10 ' 0.51 * 
* * * * * f t * * * * * * * * * * * * * f * * * * l / * l * * * * * * * * * * * * * * * * * * ~ ~ * ~ ~ ~ * ~ ~ ~ ~ * * * * * * * * A * * * ~ * * * * * * * * + ~ ~ * ~ ~ ~ ~ ~ * * * * * * ~ ~ * ~ ~ *  

****************** 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance. divided by downstream conveyance1 is less than 

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

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

Profile #2 
* * f * * * * * * * * * * * * * * * * * . * , * * * *+ * * * * * * * * * , * * * * * * * * * * * * * * * * * * * * * * *+ * * * * * * * * *+ * * * * * * * *%** * * * *%** * * * * * * *  
****************%* 

* Pos * Left Sta " Right Sta * Flow * Area W.P. Percent ' 
Hydr * Velocity * 

* lftl * Iftl * lcfsl * i s q  ftl * lftl - conv 
'Depthlftl * Ift/s) + 

* 1 * Chan " 9936.89 * 10033.77 * 220.00 * 107.89 * 97.96 * 100.00 * 
1.11 2.04 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

CROSS SECTION 

RIVER: T4N-R3W-SO7 
REACH: Reach-1 RS: 1.524 

INPUT 
Description: Interpolated point added at 19963.83, 1640.807) to set bank station 
Station Elevation Data num- 58 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

******+******+******+*********************** , .+.  
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Bank Sta: Left Right Lengths: Left Channel Right Coeff Cantr. Expan. 
9963.8310081.85 493 491.44 492 .1 .3 

CROSS SECTION OUTPUT Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ftl * 1641.33 * Element * Left OB * Channel * Rlght OB * 
* Vel Head (ft) * 0.07 Wt. n-Val. * 0.033 * 0.055 * 0.033 * 
* W.S. Elev (ftl 1641.26 * Reach Len. (fti * 493.00 * 491.44 ' 492.00 * 
* Ccit W.S. (ftl * 1641.11 * Flow Area lsq ftl * 31.71 * 70.40 * 5.80 * 
* E.G. Slope (ft/ft) *0.012255 * Area (sq ftl 31.71 * 70.40 * 5.80 * 
* Q Total Lcfsl * 220.00 * Flow Lcfs) * 60.18 * 149.21 * 10.61 ' 
* Top Width (ft) * 279.14 ' Top Width !ft) * 134.99 * 118.02 ' 26.13 * 
Vel Total (ft/sl * 2.04 * Avg. Vel. Ift/sl * 1.90 * 2.12 * 1.83 * 

* Max Chl Dpth (ftl * 0.76 * Hydr. Depth (ft) * 0.23 * 0.60 * 0.22 * 
* Conv. Total (cfsl * 1987.3 * Conv. (cfsl 543.6 1347.8 * 95.8 * 
* Length Wtd. Lftl 491.91 * Wetted Per .  Lft) * 135.00 * 118.03 ' 26.13 * 
* Min Ch El (ft) * 1640.50 * Shear (lb/sq ft) * 0.18 * 0.46 * 0.17 ' 
* Alpha * 1.01 ' Stream Power Llb/ft s )  * 0.34 * 0.97 * 0.31 * 
* Frctn Loss (ft) * 3.14 * Cum volume (acre-ftl * 8.88 ' 17.96 * 3.53 * 
* C & E LOSS Lftl * 0.01 * Cum SA (acres) * 20.38 * 20.91 * 9.57 * 
* * * * * * * * * * * * * * f * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * , * * * * * - * * * * * * * * e * + + e * * * * * * * * * * * * * * * + * * * * k * * * * * * * * *  

warning:  he conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

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

CROSS SECTION OUTPUT Profile $2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
E.G. Elev (it1 * 1641.61 ' Element * Left 0B * Channel Right OB * 

* Vel Head (ft) * 0.07 * Wt. n-Val. * 0.055 * * 
W.S. Elev (ft) * 1641.54 Reach Len. (Etl * 493.00 * 491.44 * 492.00 * 

* Crit W.S. (It) * 1641.14 * Flow Area (sq ft) * 103.16 * 
E.G. Slope (ft/ft) *0.007578 * Area (sq ftl * 103.16 * 

* Q Total (cfs) * 220.00 * Flow (cfsl * 220.00 * + 
* Top Width (ftl * 118.02 * Top Width (ftl * 118.02 * 
* Vel Total Lft/sl * 2.13 * Avg. Vel. Ift/s) * 2.13 * * 
Max Chl Dpth (it) * 1.04 * Hydr. Depth (ft) * 0.87 * * 

* Conv. Total (cfsl * 2527.2 * Conv. (cfs) * 2527.2 * 
* Length Wtd. (ft) * 491.44 * Wetted Per. (ft! * 119.49 ' 
* Min Ch El Lftl * 1640.50 * Shear (lb/sq ft) * 0.41 * 
* Alpha * 1.00 * stream power Llb/ft s) * * 0.87 * 
* Frctn Loss (ft) * 3.29 * Cum Volume (acre-ft) 1.64 ' 23.36 * 
* C & E LOSS (ft) * 0.00 * Cum SA (acres) * 0.82 * 21.04 ' 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

Profile u1 
* * * * * * * * * / * f f * * f f * f ~ * * * - * * ~ ~ * * * t * * * * * ~ * ~ ~ ~ ~ ~ + ~ ~ ~ % * * ~ ~ ~ * , * ~ * * ~ ~ ~ ~ ~ + * ~ ~ * * * * . ~ ~ * * , * * % * * * * * * * *  

******+***********  
* POS * Left Sta * Right Sta * Flow * Area * W.P. * Percent * 

Hydr * Velocity * 
* (ft) * (ft! * (cfsl * ( s q  ftl * ift! * Conv 

'Depthlftl * (ft/s) * 
* 1 * LOB * 9777.06 * 9963.83 * 60.18 * 31.71 135.00 * 27.36 * 
0.23 * 1.90 * 
* 2 Chan * 9963.83 * 10081.85 * 149.21 * 70.40 * 118.03 67.82 * 
0.60 * 2.12 * 
' 3 * ROB * 10081.85 * 10200.02 * 10.61 * 5.80 * 26.13 * 4.82 * 
0.22 * 1.83 * 
................................................................................................. 
* *****************  

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) 1 s  less than 
0.7 or greater than 1.4. This may ind~cate the need for additional cross sections. 

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

Profile U2 

P:W\MAR100000044\06001NF0~P\WR\Rep~n\HEC-RAS REPORTS\T4N_R3W_S07RAS166S17_S1 8E_SIZW,dos Page 17 of 261 



**********,,*,**** 
* Po8 * Left Sta * Right Sta * Flow * Area * W.P. * Percent * 

Hydr * Velocity * 
" iftl * (ft) (ftl * Con" (,fa) * (sq Et) * 

'Depthiitl * (ft/sl * 
* 1 * Chan * 9963.83 10081.85 + 220.00 * 103.16 * 119.49 * 100.00 * 
0.87" 2.13* 
* * * * * * * * * * * * * * * * * * * * * * t * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * . k * * * * * * * * * * * * * * * * * * * * . A * * * * * * * * * * * * * ~  

******************  

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

CROSS SECTION 

RIVER: T4N-R3W-SO7 
REACH: Reach-1 RS: 1.431 

INPUT 
Description: Levee added-Ridge not overtopped per rough BFE calcs 
Interpolated 

point added at i10086.94,1637.6491 to set bank station. Reset 
0.055 n-value to 3/10/06 statlon pts. 

Station Elevation Data num= 79 
Sta Elev Sta Elev Sta Elev Sta  lev Sta Elev 

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

9160.11 1638.8 9178.66 1638.63 9211.6 1638.72 9224.19 1638.66 9245.73 1638.52 
9269.57 1638.6 9299.63 1638.9 9327.8 1638.99 9377.97 1638.95 9380.84 1638.96 
9408.17 1638.7 9452.35 1638.31 9452.45 1638.31 9461.34 1638.22 9481.53 1638.01 
9481.97 1638 9482.19 1638 9511.3 1637.71 9512.47 1637.71 9514.76 1637.7 
9555.67 1637.75 9586.65 1637.82 9602.94 1637.81 9609.79 1637.87 9633.88 1637.9 
9645.16 1637.96 9646.22 1637.97 9654.55 1637.97 9663.35 1638 9673.03 1638 
9696.74 1638.18 9709.37 1638.26 9710.77 1638.33 9719.54 1638.3 9728.19 1638.3 
9742.94 1638.19 9757.24 1638.19 9804.8 1638.47 9814.28 1638.5 9820.25 1638.5 
9859.91 1638.23 9866.79 1638.17 9874.75 1638 9889.36 1637.7 9889.58 1637.69 
9903.69 1637.58 3903,981637,578 9932.97 1637.34 9958 1637.6 9972.87 1637.64 
10006.73 1637.2710014.45 1637.1210039.79 1637.1210055.67 1637.110061.96 1637.22 
10065.29 1637.2610074.271631.42210086.941637.6491010481 1637.9710122.61 1638.25 
10125.99 1638.310129.42 1638.3310133.22 1638.3610139.19 1638.410140.51 1638.39 
10190.69 1638.9510198.78 1639.0310229.98 1639.2210234.87 1639.310240.42 1639.28 
10255.86 1639.510273.48 1639.5410304.06 1639.8710312.39 1639.910313.21 1639.92 
10313.72 1639.9210324.65 1639.910331.51 1639.910344.54 1639.72 

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

+ , * t * * * * * * * , * ~ l ~ f * * , * * * * * * ~ * ~ * ~ ~ * . ~ * . ~ * ~ * . ~ ~ * ~ + +  

9160.11 ,033 9874.75 .05510104.81 ,033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contc. Expan 
9972.8710086.94 510 501.09 492 .1 .3 

Left Levee Station= 9820.25 Elevation- 1638.5 

CROSS SECTION OUTPUT Profile #1 
* . * * i , l l f * * * * + * + ~ * * ~ , ~ ~ , * * * * i * * * * * * * * * ~ ~ * ~ * ~ ~ ~ , ~ ~ ~ ~ * * . . * * * * * * ~ ~ ~ * ~ , ~ ~ + ~ . + * * * * ~ ~ * * ~ ~ . * . ~ * * * * * ~ * * * *  

* E.G. Elev Iftl 
* Vel Head (ft) 
* W.S. Elev (ftl 
* Crrt W.S. iftl 
* E.G. Slope Ift/ftl 
* Q Total (cfs) 
* Top Width (ftl 
* Vel Total (ft/s) 
* Max Chl Dpth (ftl 
Con". Total (cfs) 
Length Wtd. (ft) 

* Min ch ~l rft) 
* Alpha 
* Frctn Loss (ftl 
* C 6 E LOSS Ift) 

Element 
wt. n-val. 
Reach Len. (ftl 
Flow Area isq ftl 
Area ( s q  ft) 
Flow (cis1 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
CO"". Ic~s) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
stream Power (lb/ft s )  
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB 
0.055 
510.00 
57.02 
57.02 
66.34 
104.98 
1.16 
0.54 

1061.0 
104.99 
0.13 
0.15 
8.37 
19.02 

Channel 
0.055 
501.09 
97.44 
97.44 
148.18 
114.07 
1.52 
0.85 

2369.9 
114.08 
0.21 
0.32 
17.02 
19.60 

Right 08 * 
0.053 * 
492.00 * 
7.02 ' 
7.02 * 



j Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

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

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

water surface was used. 

CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
E.G. Elev lft) * 1638.31 * Element * Left OB * Channel * Right OB 

* vel Head Iftl * 0.06 * WL. n-val. * 0.055 * 
* W.S. Elev (ft) * 1630.25 * Reach  en. lft) * 510.00 * 501.09 • 492.00 * 
* Crit W.S. lft) * 1637.78 *  low Area (sq ft) * 109.35 
* E.G. Slope lft/ft: '0.005951 * Area Isq ft) * 109.35 * * 
* Q Total (cfs) * 220.00 ' Flow (c~J) * * 220.00 * * 
* Top Width lftl * 114.07 * Top Width (ftl * * 114.07 * * 
* vel Total (ft/sl * 2.01 * Avg. Vel. (ft/sJ * 2.01 * * 
" Max Chl Dpth (ft) * 1.15 * Hydr. Depth lft) * 0.96 
* Conv. Total lcfs) * 2851.7 * con". lcfs) * 2851.7 * 
* Length Wtd. lft) 501.09 * Wetted Per. (ft) * * 115.29 * 
* Min Ch El (ft) * 1637.10 * Shear llb/sq ft) * * 0.35 * * 
* Alpha * 1.00 * stream Power (lb/ft s )  * * 0.71 ' 
* Frctn LOSS (ft) * 2.77 * Cum Volume (acre-ft) * 1.64 * 22.16 * * 
* c & E LOSS (ftl * 0.00 * cum SA (acres) * 0.82 * 19.73 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy loss was greater than 1.0 it 10.3 m). between the current and previous cross 
section. This may indicate the need far additional cross sections. 

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

water surface was used. 

Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* * * + + * * * * * r r i * * r * *  

* Pos Left sta * Right Sta * Flow * Area * W.P. * Percent * 
Hydr * Velocity * 

* (it1 * Iftl * (c~s) * (sq it) * lftl * Conv 
+Depth(ft) * lft/sl ' 
* 1 * LOB * 9820.25 " 9972.87 * 66.34 * 57.02 * 104.99 ' 30.15 ' 
0.54 * 1.16 * 
* 2 * Chan " 9972.87 * 10086.94 ' 148.18 * 97.44 * 114.08 * 67.35 * 
0.85 1.52 * 
* 3 f ROB 10086.94 + 10215.74 ' 5.48 7.02 * 29.10 * 2.49 * 
0.24 * 0.78 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*%*****%*.*+****** 

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

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

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

water surface was used. 

Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*%.***************  - POS * Left Sta * Right Sta * Flow * Area * W.P. * Percent * 
Xydr * Velocity - 

* lft) * ift) * Icfsl * lsq ftl * (ft) * Conv 
*DepthIft) * (ft/s) * 
* 1 * Chan * 9972.87 ' 10086.94 ' 220.00 * 109.35 * 115.29 ' 100.00 * 
0.96 * 2.01 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * ****************  
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Warning: The ene rgy  l o s s  was g r e a t e r  than 1 .0  f t  ( 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 .  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 s e c t i o n s .  

Note: M u l t i p l e  c r i t i c a l  dep ths  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  dep th  w i t h  t h e  
l o w e s t ,  v a l i d ,  

Water s u r f a c e  was used. 

CROSS SECTION 

RIVER: T4N-R3W-SO7 
REACH: Reach-1 RS: 1.336 

INPUT 
Desc r ip t ion :  Levee added-Ridge no t  overtopped p e r  rough BFE calcs 
S t a t i o n  E l e v a t i o n  Data num= I1 

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 

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

Bank S t a :  L e f t  Right  Lengths :  L e f t  Channel Right  Coeff Can t r .  Expan 
9931.99 10066.7 502 502.14 4  63 .1 .3  

L e f t  Levee S t a t i o n =  9882.53 Elevat ion-  1635.42 

CROSS SECTION OUTPUT P r o f i l e  81 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev  I f t l  * 1635.31 * Element * L e f t  0B * Channel * Right  0 8  
* Vel Head ( f t l  + 0.05 ' W t .  n-Val. * 0.033 * 0.055 * 0.045 * 
* W.S. Elev  ( f t )  * 1635.26 * Reach Len. i f t l  * 502.00 * 502.14 * 463.00 * 
* C r i t  W.S. ( f t l  * 1635.04 *  low Area i sq  f t l  * 5.37 * 90.41 * 26.49 * 
* E.G. Slope  l E t / f t )  *0.009055 * Area isq  f t l  * 5.37 * 90.41 * 26.49 * 
* Q T o t a l  ( c f s l  * 220.00 * Flow Ic f s l  * 7.54 ' 118.17 * 34.29 ' 
+ Top Width ( f t )  * 273.62 * Top Width ( E t l  * 28.64 134.71 * 110.28 * 
* v e l  T o t a l  ( f t / s l  1.80 ' Avg. v e l .  i f t / s l  * 1.40 + 1.97 * 1.29 * 

Man Chl Dpth i f t )  * 1.06 * Hydr. Depth i f t l  * 0.19 * 0.67 * 0.24 * 
* canv.  T o t a l  ( c f s l  2311.9 ' Conv. ( c f s l  * 19 .3  * 1872.4 * 360.3 ' 
* l e n g t h  Wtd. i f t l  * 497.95 * Wetted Per .  i f t l  * 28.64 * 134.72 * 110.28 * 
* Min Ch El  i f t l  * 1634.20 * Shear l l b / s q  f t l  * 0  * 0.38 ' 0.14 ' 

Alpha * 1.07 * Stream Power ( l b / E t  s l  * 0 .15  * 0 .75  ' 0.18 * 
* F r c t n  LOSS i f t l  * 3.19 * C u m v o l u m e ( a c r e - E L I  * 8.01 ' 15 .93  * 3.27 ' 
* C 6 E LOSS ( f t l  * 0.01 * Cum SA (ac re s1  * 18.24 ' 18.17 * 8 .48  * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy l o s s  was g r e a t e r  than 1 . 0  f t  ( 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 .  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 s e c t i o n s .  

Note: Mul t ip l e  c r i t i c a l  dep ths  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  dep th  wi th  t h e  
l owes t ,  v a l i d ,  

wa te r  s u r f a c e  w a ~  used. 

CROSS SECTION OUTPUT P r o f i l e  02 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

E.G. Elev i f t l  1635.54 * Element 
* vel  Head ( f t l  0.05 * W t .  n-Val. 

* L e f t  08 * Channel * Right  0 8  * 
0.055 * 
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* W.S. Elev lftl 
* Crit W.S. lftl 
* E.G. Slope lft/ft) 
* Q Total lcfsl 
* Top Width lftl 
* Vel Total lft/sl 
* Max Chl Dpth lftl 
* Conv. Total icfsl 
Length Wtd. lit1 

* Min Ch El Ifti 
* Aloha 

* Reach Len. (ftl * 
* Flow Area lsq ftl 
* Area lsq ft) 
Flow (cis) 

* Top Width lftl 
* Avg. Vel. lft/sl 
* Hydr. Depth lftl 
Canv. (cfs) 
Wetted Per. lft) 

* shear (lb/sq ftl 
* stream Power llb/ft $ 1  * ~~- .~~~~ 

* Frctn Loss lftl * 3.02 * Cum Volume (acre-ft) * 1.64 * 20.83 ' 
* C 6 E LOSS lftl * 0.00 * Cwn SA (acres) * 0.82 * 18.30 * * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warnlng: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

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

water surface was used. 

Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

****************** 
* PO5 * Left Sta * Right Sta * Flow * Area * W.P. * Percent ' 
Hydr * Velocity * 
* * lftl * lftl * Icfsl * 1sq ftl * Iftl* conv 
'Depthlftl * lft/sl * 
* 1 LOB * 9882.53 * 9931.99 * 7.54 * 5.37 * 28.64 * 3.43 * 
n.14 * 1 . 4 0  * .. .. 
* 2 Chan * 9931.99 * 10066.70 * 178.17 * 90.41 * 134.72 * 80.99 * 
0.67 ' 1.97 * 
* 3 ROB * 10066.70 * 10201.01 ' 34.29 * 26.49 * 110.28 * 15.58 * 
0.24 * 1.29 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* * * * * * * * * * * * * * * * * *  

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

~ote: ~"ltiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

Profile ~2 
.................................................................................................. 

***********.***.** 
* Pbs * Left Sta Right Sta * Flow * Area W.P. * Percent ' 

Hydr * Velocity * 
* ift) * lftl * IcEs~ * 1sq ft) (ftl * conv 

*Depthlft) * Ift/sl * 
* 1 * Chan * 9931.99 * 10066.70 * 220.00 * 122.07 * 135.90 * 100.00 + 

0.91 * 1.80 * 
* * * * * * * * * * * * * t * t * * t * * ~ * * * * * * ~ * ~ ~ ~ ~ ~ ~ ~ ~ ~ , ~ ~ ~ ~ ~ ~ ~ . ~ . ~ ~ . ~ , ~ ~ * ~ + * * * * ~ ~ * * ~ * * . * * * * * . * . * * . ~ ~ * * ~ * ~ , ~ ~ , * * ~  

******************  

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

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

Water surface wa.3 used. 

CROSS SECTION 

RIVER: T4N-R3W-SO7 
REACH: Reach-1 RS: 1.241 

INPUT 
Description: 
Station Elevation Data "urn= 114 

Sta Elev sta Elev Sta Elev Sta  lev sta Elev 



Manning's n Values "urn= 3 
Sta n Val Sta n Val Sta n Val 

tf*t************,*********+ft***f*t******l****** 

9356.07 ,033 9915.33 ,055 10112.3 ,033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9915.3310067.64 501 551.91 465 .1 .3 

CROSS SECTION OUTPUT Profile #I 
******************,***%,*,********* 
* E.G. Elev lftl * 1632.12 
* Vel Head (ft) * 0.03 
* W.S. Elev lftl * 1632.08 
* Crit W.S. lftl * 1631.85 
* E.G. Slope (ft/ftl *0.004762 
* Q Total icfs) * 220.00 
* Top Width (ftl * 409.64 
* Vel Total (ft/sl * 1.37 
* Max Chl Dpth (ftl * 1.45 
* Conv. Total (cfs) * 3188.1 
* Length Wtd. (it1 * 526.01 
* Min Ch El lit1 ' 1630.63 
* Al~ha * 1.14 

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

Element * Left 0B * Channel * Right OB * 
* 0,033 * 0.055 * 0.055 * Wt. n-Val. 

* Reach Len. Lft) * 501.00 * 551.91 * 465.00 * 
*  low Area ( s q  ftl * 90.22 * 58.07 ' 12.13 * 
* Area (sq ftl * 90.22 * 58.07 * 12.13 * 
* Flow (cfsl * 147.93 * 59.83 * 12.24 * 
* Top Width (ftl * 235.37 * 141.26 * 33.00 * 
* Avg. Vel. lft/sl * 1.64 * 1.03 * 1.01 * 
* Hydr. Depth lftl * 0.38 0.41 * 0.37 * 
* Conv. (cfs) * 2143.7 * 867.1 * 177.4 * 
* Wetted Per. (ftl * 235.38 * 141.35 * 33.13 
* Shear Llb/sq ftl * 0.11 * 0.12 * 0.11 * 
* Stream Power Llb/ft sl * 0.19 * 0.13 * 0.11 * 

* FEZ; ~ o s s  (it) * 2.80 * cum Volume (acre-ft.1 * 7.46 * 15.08 * 3.07 * 
* C & E Loss Iftl * 0.00 * Cum SA (acres) + 16.72 * 16.58 * 7.71 ' 
**********************,,*,*********************,**********%.**********%***********+**,***.***** 

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

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

CROSS SECTION OUTPUT Profile 112 
* * * t * ~ * * * * * * * * * * * * , * * * * * ~ ~ ~ * * , ~ * ~ ~ * * ~ * * * * * * * ~ ~ ~ * * . ~ * * ~ k ~ ~ * * * * * ~ ~ ~ * ~ ~ * * * * * * * ~ ~ ~ * ~ * * * * * * * * ~ * ~ ~ ~ ~ ~ k  

* E.G. Elev (ftl * 1632.52 * Element * Left 0B * Channel * Right OB * 
* Vel Head (ftl 
W.S. Elev (ft) 

* Crit W.S. (ft) 
* E.G. Slope (ft/ftl 
* Q Total (cfsl 
* Tap Width (it) 
* Vel Total (ft/sl 
* Max Chl Dpth Iftl 
* Conv. Total Icfsl 
* Length Wtd. (ftl 
* Min Ch El (it1 
* Alpha 

Wt. n-Val. * 0.055 
* Reach Len. (ftl * 501.00 * 551.91 
* Flow Area lsq ftl * 115.88 
* Area (sq ft) * 115.88 
* Flow lcfsl + * 220.00 
* Top Width (ftl * 152.31 
* Avg. Vel. (it/sl * 1.90 
Hydr. Depth (ftl * 0.76 

* Can". Icfsl * 2602.3 
* Wetted Per. (ft) * 152.91 
* shear llb/sq ftl * 0.34 
* stream Power Ilb/ft s )  * 0.64 



Frctn Loss lft) * 3.01 * Cum Volume (acre-it) * 1.64 * 19.46 * 
* C L E LOSS (ft) * 0.01 * Cum SA (acres) * 0.82 * 16.65 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

Profile #1 
* * t * * t * * t * * / * l f l * / * * * * * * * * * * / t f * * * + * * * * * * * + * * , * * * * * - * * * * * * * * % * * * * * * + * * * * * * * * * % * * * , * * * * % * *  

******l******t**** 

* POS * left Sta * Rlght Sta * Flow * Area * W.P. ' Percent * 
Hydr * Velocity ' 

lft) * (ft) * (cfsl * 1sq ftl * lft) * Con" 
'Depthlftl * !ft/s) * 
* 1 * LOB * 9635.70 * 9915.33 * 147.93 ' 90.22 ' 235.38 - 67.24 ' 
0.38 * 1.64 * 
* 2 * Chan * 9915.33 * 10067.64 * 59.83 ' 58.07 * 141.35 * 27.20 * 
0.41 * 1.03 * 
* 3 * ROB * 10067.64 * 10182.94 ' 12.24 * 12.13 * 33.13 * 5.56 * 
0.37 * 1.01 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
************,+**** 

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

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

Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * , * * * * * * a * * * * + * * *  

* Po$ * Left Sta * Right Sta ' Flow ' Area  ' W.P. ' Percent ' 
Hydr * Velocity ' 

* * (ft) * Ift) * (cfs) * (39 ftl * lftl * Conv 
*Depth(ft) * (ft/sl ' 
* 1 * Chan * 9915.33 ' 10067.64 ' 220.00 * 115.88 ' 152.91 * 100.00 ' 
0.76 * 1.90 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

CROSS SECTION 

RIVER: T4N-R3W-SO7 
REACH: Reach-1 RS: 1.137 

INPUT 
Description: Interpolated point added at (10063.33.1629.0341 to set bank station 
Station Elevation Data "urn= 52 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
9565.14 ,033 9886.58 ,05510069.13 .033 

0 '  Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
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CROSS SECTION OUTPUT Profile #I ... : 1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ftl * 1629.32 * Element * Left OB * Channel ' Right OB * 
* Vel Head (ftl * 0.04 * Wt. n-Val. * 0.033 * 0.055 * 0.043 * 
* W.S. Elev (ft) * 1629.29 * Reach Len. (ftl 460.00 * 453.40 * 429.00 * 
* Crit W.S. (ft) 1629.01 * Flow Area lsq ft) * 29.38 * 109.61 2.77 ' 
* E.G. Slope (ft/ft) '0.005975 * Area  (sq ftl * 29.38 * 109.61 * 2.77 * 
Q Total (cfs) * 220.00 Flow (cfsl * 51.49 * 166.45 ' 2.06 * 
Top Width (ft) * 280.31 ' Top Width (ftl 82.22 * 176.75 * 21.34 * 

* vel Total (ft/s) * 1.55 * Avg. Vel. Ift/sl * 1.75 1.52 * 0.74 ' 
* Max Chl Dpth (ftl * 0.91 * Hydr. Depth (ft) * 0.36 * 0.62 * 0.13 * 
* Con". Total (cfs) * 2846.2 Con". Icfs) * 666.1 * 2153.4 * 26.1 ' 
* Length wtd. (ftl * 456.36 * Wetted Per. (ft) 82.22 * 176.76 21.34 + 

* Min Ch El Ift) * 1628.37 * Shear (lb/sq ft) * 0.13 * 0.23 * 0.05 * 
Alpha 1.03 * Stream Power ilb/ft s)  * 0.23 * 0.35 * 0.04 * 
Frctn Loss lftl * 2.58 Cum volume (acre-it) * 6.77 * 14.02 * 2.99 * 

* C 6 E LOSS (ft) * 0.00 * Cum SA (acres1 * 14.89 * 14.56 * 7.42 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

CROSS SECTION OUTPUT Profile I2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

E.G. Elev (ft) * 1629.51 Element Left OB * Channel Right OB * 
* Vel Head lft) * 0.04 * Wt. n-Val. * 0.055 * 
* W.S. Elev lft) * 1629.48 ' Reach Len. (ftl * 460.00 * 453.40 * 429.00 * 
* Crit W.S. (ft) * 1629.02 * Flow Area lsq ft) + 143.44 * 
* E.G. Slope (ft/ftl *0.004286 * Area ( s q  ftl * 143.44 
* Q Total ("fa) * 220.00 * Flow (cfsl * 220.00 * 
* Top Width (ftl * 176.75 * Top Width lit) * * 176.75 * 
* vel Total (ft/s) * 1.53 * ~ v g .  Vel. (ft/sl + * 1.53 ' 
* Man Chl Dpth (ftl * 1.11 * Hydr. Depth (ftl * 0.81 * 
* Con". Total (cfsl 3360.5 * Conv. (cfs) * 3360.5 " 
* Length Wtd. (ft) * 454.81 * Wetted Per. lftl 177.64 * 
* Min Ch El (ftl * 1628.37 * Shear (lb/sq ftl * 0.22 * 
* Alpha * 1.00 * Stream Power (lb/ft s )  * * 0.33 
* Frctn Lass (ft) * 2.41 * Cum Volume (acre-ftl 1.64 * 17.82 ' 
* C 6 E Lass Ift) * 0.00 * Cum SA (acres) * 0.82 * 14.56 
* * * t * , * * * + * * + * * * * * , * , , * * * * * l * * * * * * * * ~ * ~ , ~ , * * * * * * * * * ~ ~ ~ ~ ~ ~ * * + ~ ~ ~ * ~ * ~ ~ ~ * * * * * ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ * ~ ~ * * . * * ~ ~  

Warning:   he energy loss was greater than 1.0 it (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile #1 
* * * * * * * * * * * * * * * * * * * * * * * t * l * * * * * * * * * ~ ~ ~ , * % * ~ + * * * * * * * , , ~ , * . * * * ~ * * % ~ ~ ~ ~ * * * * * ~ * ~ e ~ * . ~ ~ ~ ~ * ~ * * ~ * ~ - * ~ ~ ~ ~  

************A***** 

Pos Left Sta * Right Sta * Flow * Area ' W.P. * Percent " 
Hydr * Velocity * 

* (ftl * lftl * (cfs) * (sq ft) * (ft) * Conv 
*Depth(ftl (ft/sl * 
* 1 * LOB * 9725.86 9886.58 * 51.49 * 29.38 * 82.22 ' 23.40 * 
0.36 ' 1.75 * 
* 2 Chan * 9886.58 * 10063.33 * 166.45 * 109.61 * 176.76 * 75.66 * 
0.62 * 1.52 * 
* 3 ROB * 10063.33 * 10175.70 * 2.06 * 2.77 * 21.34 * 0.94 * 
0.13 * 0.74 * 
* * * * * * f * * * * * * * * * * * * * * * * * * * % * * * * * * , % * * * * * , * * + * * * * * * * * * * * * * * * * * % . f i * * * * , * , * , * * * * * * * * % % * , . , * * * * * % * * . * *  

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

Profile t2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

******,*********** 
* POS * Left Sta * Right Sta * Flow * A r e a  * W.P. * Percent * 

Hydr * Velocity * 
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* lftl * lft) * I c ~ s I  * ISq ft) * lft) ' conv 
*Depthiftl* (Et/s) * 
* 1 * Chan * 9886.58 * 10063.33 * 220.00 * 143.44 * 177.64 * 100.00 * 
0.81 * 1.53 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

,.,*********,*,*** 

Warning: The energy lass was greater than 1.0 Et 10.3 m). between the current and previous crass 
section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: T4N-R3W-SO7 
REACH: Reach-1 RS: 1.051 

INPUT 
Description: 
station Elevation Data num- 81 

~ t a  Elev sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
9554.69 ,033 9796.75 .05510035.52 ,033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9946.8410020.05 491 541.85 552 .1 . 3  

CROSS SECTION OUTPUT Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* E.G. Elev (ft) * 1626.74 * Element Left oB ' Channel * Right OB * 
* Vel Head (ft) * 0.03 * Wt. n-Val. * 0.054 * 0.055 * 0.052 * 
* W.S. Elev (ft) * 1626.71 * Reach Len. (it) * 491.00 * 541.85 * 552.00 ' 
* Crit W.S. (ft) * 1626.40 * Flow Area lsq ft) * 111.34 * 39.56 * 4.38 ' 
* E.G. Slope (ft/ft) '0.005374 ' Area (sq ftl 111.34 * 39.56 * 4.38 ' 
* Q Total (cfs) 220.00 * Flow lcfs) * 164.92 * 51.96 ' 3.12 * 
* Top Width (ft) - 332.53 * Top Width lfti * 231.41 * 73.21 * 27.91 * 
* Vel Total (ft/s) * 1.42 * Avg. Vel. (ft/sl * 1.48 * 1.31 * 0.71 * 
* Max Chl Dpth lftl * 1.09 ' Hydr. Depth (ftl * 0.48 * 0.54 * 0.16 * 
* Conv. Total icfsl * 3001.1 * Conv. (cfsl * 2249.7 ' 708.8 * 42.6 ' 
* Length Wtd. Ift) 516.74 * Wetted Per. (ftl * 231.42 * 73.26 * 27.91 * 
* Min Ch El (ft) * 1625.62 * Shear llb/sq ftl 0.16 * 0.18 ' 0.05 * 
* Alpha 1.03 * Stream Power llb/ft sl ' 0.24 ' 0.24 ' 0.04 + 

* Frctn LOSS lft) 3.30 * Cum Vohime (acre-ft) ' 6.03 * 13.24 ' 2.95 ' 
* c & E LOSS (ft) - 0.00 * cum SA (acres) 13.24 * 13.26 * 7.18 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy loss was greater than 1.0 ft 10.3 m). hetween the current and previous cross 
section. This may indicate the need for additional cross sections. 

j CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



* E.G. Elev (ft) 
+ Vel Head (ft) 
* W.S. Elev (it) 
* Crit W.S. (ft) 
* E.G. Slope (ft/ft) 
Q Total (cf.91 

+ Top Width (ft) 
* Vel Total (ft/s) 
* Max Chl Dpth (ftl 
con". Total (cfsl 

* Length Wtd. (ftl 
* Min Ch El (ftl 
* Alpha 

* Element 
* Wt. n-val. 
* Reach Len. (ftl 
* Flow Area (sq ftl 
+ Area (sq ftl 
* Flow icf31 
' Top Width (ft) 
* Avg. Vel. (ft/sl 
* Hydr. Depth (ftl 
* Con". (cfsl 
* Wetted Per. Iftl 
* shear (lb/sq ftl 
Stream Power (lb/ft 

Left OB 
0.055 * 
491.00 * 
45.35 * 
45.35 * 
94.12 * 
48.94 * 
2.08 * 
0.93 * 

1146.4 * 
50.11 * 
0.38 ' 
0.79 * 

Channel 
0.055 
541.85 
63.08 
63.08 
125.88 
73.21 
2.00 
0.86 

1533.2 
73.93 
0.36 
0.72 

' Right 08 * 

* 552.00 ' 

* ~ritn LOSS (ft) * 3.25 * Cum Volume (acre-ft) * 1.40 * 16.74 * 
* C & ELOSS (ftl * 0.00 ' Cum SA (acres1 * 0.56 * 13.26 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

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

Profile #1 
* * * * * t + * t t * + l f t * * + * * * * * ~ * . * * * * * * * * ~ * * * * ~ * , ~ ~ * ~ . * * * ~ * ~ * * * * * * * * ~ * * * * * ~ ~ * * * * ~ * * * * * * * * * * * * * * ~ ~ ~ ~ * ~ ~ ~ ~  

+*******,**.,,*,*, 
* Po3 Left Sta * Right Sta ' Flow + Area W.P. * Percent ' 

Hydr * Velocity * 
* (ftl lft) * (cfs) * (sq ft) * (ftl * conv 

*Depth(ftl * (ft/sJ * 
* 1 * LOB 9554.69 * 9150.77 * 1.47 * 2.56 * 35.34 * 0.67 * 
0.07 * 0.57 * ~ ~ ~ ~ 

* 2 * LOB * 9750.77 * 9946.84 * 163.45 * 108.71 * 196.09 * 74.29 ' 
0.55 * 1.50 
' 3 * Chan * 9946.84 * 10020.05 * 51.96 * 39.56 * 13.26 ' 23.62 + 

0.54 ' 1.31 ' 
* 4 * ROB 10020.05 * 10159.51 * 3.12 ' 4.38 * 27.91 * 1.42 ' 

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

Profile X2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* Po5 * Left Sta ' Right Sta ' Flow * Area * W.P. ' Percent * 
Hydr * Velocity ' 

* Lftl * (ftl * (cfs) + (sq ft) * (ftl * Cony 
'Depthlftl (ft/s) * 
* 1 LOB * 9750.77 ' 9946.84 * 94.12 ' 45.35 ' 10.11 ' 42.78 * - ~~~ ~ ~~ ~ ~ 

0.93 * 2.08 
* 2 chan * 9946.84 * 10020.05 ' 125.88 * 63.08 * 13.93 * 57.22 * 
0.86 * 2.00 ' 
***l**,*..*t*l******tt***~*********,*~*~.*****~~~,**~***,*~**.********.****.*.*****~***** 

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

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

CROSS SECTION 

RIVER: T4N-R3W-SO7 
REACH: Reach-1 RS: 0.948 

INPUT 
Description: Flow rate at this cross-section and downstream is increased to 

310cfs. 



Interpolated point added at (10056.94.1622.8631 to set 
bank station 

station Elevation Data n u =  37 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

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

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

* * * * * * f * * * * * * * * * * * * * * * * * * * * ~ * ~ , ~ , ~ * % * * . * * * * * + * * +  

9672.46 .033 9877.85 .05510077.37 ,033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9944.6710056.94 457 469.76 471 .I .3 

CROSS SECTION OUTPUT Profile #1 
...................................................................................... 

* E.G. Elev (ftl * 1623.45 * Element * Left 08 * Channel * Right OB * 
* Vel Head ift) * 0.06 *Wt.n-Val. * 0.047 * 0.055 0.049 
* W.S. Elev iftl * 1623.40 * Reach Len. (ft) * 457.00 * 469.76 * 471.00 * 
* Crit W.S. (ft) * Flow Area lsq ft) 61.02 * 94.63 * 12.61 * 
* E.G. Slope (ft/ft) *0.007269 * Area (sy ft) * 61.02 * 94.63 * 12.61 * 
Q Total (cfs) * 310.00 * Flow icfs) * 100.47 * 194.47 * 15.06 * 

* Top Width (it) * 303.57 * Top Width (ft) * 140.34 * 112.27 * 50.96 * 
* Vel Total (ft/s) 1.84 * Avg. Vel. (ft/yl * 1.65 * 2.06 * 1.19 * 
* Max Chl Dpth (ft) * 1.08 ' Hydr. Depth (ft) * 0.43 * 0.84 0.25 * 
* conv. Total (cfsl * 3636.1 * Conv. icfsl * 1178.4 ' 2281.0 * 176.6 * 
Length Wtd. ift) * 464.69 ' Wetted Per. (it1 * 140.34 * 112.28 * 50.96 

* Min Ch El lit1 1622.32 * Shear ilb/sg ft) * 0.20 ' 0.38 ' 0.11 * 
* Alpha * 1.06 Stream Power (lb/ft s )  * 0.32 * 0.79 * 0.13 * 
* Frctn Loss (ft) * 2.89 * Cum Volume (acre-ftl * 5.05 * 12.41 * 2.84 * 
* C d E LOSS (ft) * 0.01 ' cum SA lacresl * 11.14 * 12.11 * 6.68 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

+ E.G. Elev (ft) * 1623.84 * Element * Left 08 * Channel * Right OB * 
Vel Head (ft) * 0.08 * Wt. "-Val. * * 0.055 * 

* W.S. Elev (ft) * 1623.76 ' Reach Len. (ft) * 457.00 * 469.76 ' 471.00 * 
* Crit W.S. (ft) *  low Area (54 ftl 135.55 * 
* E.G. Slope (ft/ftl '0.005694 * Area (sq ft) * 135.55 * 
* a ~otal (cfs) * 310.00 *  low (cfsl * 310.00 * 
* Top Width ift) * 112.27 - Top Width (ft) * 112.27 * 
* Vel Total ift/s) * 2.29 * Avg. Vel. (ft/s) * 2.29 * 
* Max Chl Dpth ift) * 1.44 * Hydr. Depth (ft) 1.21 ' 
* Conv. Total (cfs) 4108.2 * Conv. icfsl * 4108.2 * 
* Length Wtd. (ft) * 469.76 * Wetted Per. (ft) + 114.08 * 
* Min Ch El (ft) * 1622.32 * Shear (lb/sy ft) * 0.42 * 
* Alpha * 1.00 ' stream Power (lb/ft s )  * * 0.97 ' 
* Frctn Loss iftl * 2.92 * Cum Volume (acre-ft) * 1.14 * 15.51 * 
* C L E Loss (ft) * 0.00 ' Cum SA (acres) * 0.28 * 12.11 * 
............................................................................................... 

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

Profile #I 
* * * * * * l * * * * * * f * f * * * * * * * * * * % * * * * * * * * * * t * * * * * * , * * * * * * * * * * * * * * * * * ~ * * * % , * * * * + * * * * * * * * * * * * * * * * * * , * * * * * * * ,  

,***+*,**%******** 

i * Pos * Left Sta * Right Sta * Flow * A ~ e a  * W.P. * percent * 
Hydr * Velocity * 
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* * (ftl * (ft) * (CfS, * csq rt, * (ft) conv 
'Depth(ft1 (ft/s) * 
* 1 * LOB * 9672.46 * 9808.56 * 0.05 * 0.14 * 4.24 * 0.02 * 
0.03 ' 0.38 ' 
* 2 LOB * 9808.56 * 9944.67 100.42 * 60.88 * 136.11 * 32.39 * 
0.45 ' 1.65 * 
* 3 * Chan * 9944.67 * 10056.94 * 194.47 94.63 * 112.28 * 62.73 ' 
0.84 ' 2.06 * 
* 4 * ROB * 10056.94 * 10131.38 * 15.06 * 12.61 * 50.96 * 4.86 * 
0.25 1.19 * 
........................................................................................ 

****************+*  

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

**********t*t+t**+ 

* PO5 * Left Sta ' Right Sta * l7l0w ' Area ' W.P. * Percent * 
Hydr * Velocity * 
* * lft) * (ft) (cfsl * lsq Eti * (ft) * Conv 
*Depth(ft) + (ft/s) * 

1 Chan * 9944.67 ' 10056.94 * 310.00 + 135.55 * 114.08 * 100.00 ' 
1.21 * 2.29 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: T4N-R3W-SO7 
REACH: Reach-1 RS: 0.859 

INPUT 
Description: 
Station Elevation Data num= 90 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Manning's n Values "urn= 3 
Sta n Val Sta n Val Sta n Val 

**,*,%**%***,.**************+*,*****%*******.*** 
9292.86 ,033 9895.67 ,05510179.07 .033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9935.3110079.75 482 485.56 481 .1 .3 

CROSS SECTION OUTPUT Profile 11 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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* E.G. Elev lftl 
* Vel Head (ft) 
* W.S. Elev lft) 
* Crit W.S. (ftl 
* E.G. Slope lft/ftl 
Q Total lcfsl 

* Top Width lftl 
* Vel Total lft/sl 
* Max Chl Dpth (it) 
* Conv. Total lcfs) 
+ Length Wtd. lftl 
* Min Ch El lftl 
* Al~ha 

Element 
Wt. "-Val. 
Reach Len. lit1 
Flow Area lsq it) 

* Area lsq ft) 
* Flow lcfs) 
* Top Width lft) 
* Avg. Vel. lft/s) 
+ Hydr. Depth Iftl 
* Conv. lcfs) 
* Wetted Per. Iftl 
Shear llb/sq it1 

* stream Power llb/ft sl * 

Left OB * 
0.034 * 
482.00 * 
93.24 ' 

Channel 
0.055 
485.56 
93.57 
93.57 
139.05 
144.44 
1.49 
0.65 

1892.5 
144.46 
0.22 
0.32 

Right OB * 
0.055 ' 
481.00 * 
26.03 * 
26.03 * 
21.65 * 
95.99 * 
0.83 * 
0.27 * 
294.6 * 
95.99 * 
0.09 ' 
0.08 * 

~rctn LOSS lft) * 2.91 * Cum Volume (acre-ft) * 4.25 * 11.39 * 2.64 * 
* c L E LOSS (it) * 0.00 * cum SA (acres) * 8.98 * 10.72 5.89 * 
.............................................................................................. 

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

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

CROSS SECTION OUTPUT Profile #2 
**f****************~~*****~*.**l/*f*~-************,******~~%%**~~%**.,+*,~%****~~~******~~ 

* E.G. Elev lft) 
* Vel Head lftl 
* W.S. Elev lit1 
* Crlt W.S. lit) 
* E.G. Slope lft/ftl 
* Q Total lcfs) 
* Tap Width lft) 
* Vel Total lft/s) 
* Max Chl Dpth lftl 
* Conv. Total lcfsl 
* Length Wtd. (ftl 
* Mln Ch El Iftl 
Alpha 

* Frctn Loss Ift) 
* C 6 E LOSS lit) 
******%*******,****, 

* Element 
* wt, n-val. 
* Reach Len. Iftl 
* Flow Area lsq ft) 
Area lsq ft) 

* Flow l~fs) 
TOP Width lit1 

* nvg. vel. lft/sl 
* Hydr. Depth lft) 
conv. lcfsl 

* Wetted Per. lfti 
* Shear llb/sq ftl 
* stream Power llb/ft 9) 
* Cum Volnme lacre-it1 
* Cum SA (acres1 

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

Channel ' 
0.055 ' 
485.56 * 
141.79 * 
141.79 * 
310.00 * 

Right OB ' 

Warning: The energy loss was greater than 1.0 it 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile #I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

.****+****.*+,**** 
* POS 

Hydr * Velocity * 

'Depthlft) * lft/sl 
* 1 * LOB 

* Left Sta * Right Sta Flow * Area * W.P. percent * 

lft) * lft) (cfs) * isq ft) * lftl * con- 

* 9614.09 * 9935.31 * 149.30 * 93.24 * 272.10 * 48.16 * 
0.34 * 1.60 * 
* 2 Chan * 9935.31 * 10079.75 ' 139.05 * 93.57 * 144.46 * 44.86 * 
0.65 ' 1.49 + 

* 3 ROB 10079.15 * 10147.11 * 20.63 * 23.31 * 67.36 6.66 * 
0.35 ' 0.89 * 
4 * ROB 10147.11 * 10214.46 * 1.01 * 2.72' 28.63* 0.33 

0.09 * 0.37 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

***,*,****.*****.* 

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

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

Profile #2 
* * * * * * * f * * * f * * * * * * * + , * * * * * * ~ * . , ~ ~ ~ * * * * , + * ~ * * * * * * * * ~ * * * * ~ * * * * * * * ~ % ~ * * , ~ ~ ~ * . ~ * * , * ~ ~ ~ ~ ~ * * * * * * * ~ * * ~ * ~  

.*****,*********** 
* Pos * Left Sta * Right Sta * Flow ' Area * W.P. Percent * 

I Hydr * Velocity * 
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* Vel Head iftl * 0.06 * Wt. n-Val. * 0.055 * - W.S. Elev Lftl * 1617.87 * Reach Len. (ft) * 464.00 437.11 * 426.00 * 
* Crit W.S. (ft) * 1617.39 * Flow Area isq ftl * 158.99 
* E.G. Slope Ift/ft) '0.005609 * Area (sq ft) * 158.99 * 
* Q Total icfsl * 310.00 Flow Lcfsl 310.00 
* Top Width iftl * 166.37 ' Top Width (it1 * 166.37 * 
* Vel Total ift/sl * 1.95 Av4. Vel. ift/sl 1.95 * * 

Max Chl ~ p t h  lit1 * 1.07 Hydr. Depth iftl * 0.96 * 
* Conv. Total (cfs) r 4139.3 * Conv. Icfsl 4139.3 * 
* Length Wtd. Lftl * 438.92 * Wetted Per. (ftl * 168.05 ' e 

* Min Ch El lftl * 1616.80 * Shear 11b/sq ftl * 0.33 * 
* Alpha * 1.00 * stream Power (lb/ft sl * 0.65 * 
* Frctn LOSS iftl * 2.84 * Cum Volume (acre-ftl * 1.14 ' 12.33 * * 
* C & E LOSS ift) * 0.00 * Cum SA iacresl * 0.28 * 8.99 * 
( * * * * * * * * * * * * * f * * * *%* * * * * * * *%* * * * * * *+ * * * *%* * * * * * * *+ * * * * * * * * * * * *%* * * *%* * * , - * * * * * * * , * * * * * *  

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

Profile tl 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

***%*****+********  
* Po8 * Left Sta * Right Sta - Flow * Area * W.P. * Percent 

Hydr * Velocity * 
* lftl * iftl * (~f.31 isq ftl * lftl * Conv 

*Depth(ft) * ift/S) * 
1 * LOB * 9652.48 * 9855.25 * 70.69 ' 53.35 * 145.98 * 22.80 * 

0.37 * 1.32 * 
* 2 * Chan * 9855.25 ' 10021.62 * 196.87 * 114.18 * 166.37 * 63.51 * 
0.69 * 1.72 ' 
* 3 * ROB * 10021.62 * 10150.14 42.44 * 34.54 * 125.61 * 13.69 * 
0.28 * 1.23 * 
* 4 ROB * 10150.14 ' 10278.67 * 0.00 * 0.02 * 3.10 * 0.00 * 

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

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

Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

******+***********  
* Po5 * Left Sta * Right Sta * Flow * Area ' W.P. Percent * 

Hyde * Velocity * 
* * (ftl * (ftl * icfsl (sq ftl * (ftl * conv 

*Depth(ftl * ift/sl * 
I 1 * Chan * 9855.25 10021.62 * 310.00 * 158.99 * 168.05 * 100.00 * 

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

CROSS SECTION 

RIVER: T4N-R3W-SO7 
REACH: Reach-1 RS: 0.684 

INPUT 
Description: 
Station Elevation Data num= 56 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  





* 2 * Chan * 9952.25 * 10054.51 * 217.38 * 101.59 * 102.21 * 70.12 ' 
1.05 * 2.02 * 
* 3 ROB * 10054.51 10168.86 22.42 * 22.86 64.22 * 1.23 ' 

warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile #2 
............................................................................................. 

* * * * * * * * * * * * * / * * * *  
* * Pos * Left Sta * Right Sta Flow * Area * W.P. * Percent ' 
Hydr Velocity ' 

* lftl * lft) * (cfs) * (sq ftl * lftl * Conv 
*Depthlft) * lft/sl * 
* 1 LOB * 9669.82 * 9952.25 * 41.63 * 20.34 * 25.00 * 13.43 * 
0.84 * 2.05 ' 
* 2 * Chan * 9952.25 * 10054.51 * 268.37 * 109.62 * 102.99 * 86.57 * 

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

CROSS SECTION 

RIVER: T4N-R3W-SO1 
REACH: Reach-1 85: 0.581 

INPUT 
Description: 
Station Elevation Data num= 51 

Sta Elev Sta Elev Sta Elev sta  lev sta Elev 
f * * * t * * * * * * * * * * * f * * * * * * * ~ * * * * * * * * * * ~ ~ * % ~ ~ * * * * * * * * * * , , , * ~ * * * ~ * * ~ ~ . , * ~ ~ , * ~ *  

9303.68 1615 9351.17 1614.73 9359.33 1614.86 9407.04 1614.45 9448.22 1614.33 
9471.18 1614.1 9476.06 1614 9486.23 1613.88 9502.83 1613.69 9510.96 1613.6 
9516.49 1613.5 9540.24 1613.32 9518.41 1612.12 9630.53 1612.06 9641.96 1612.02 
9651.5 1612 9652.01 1612 9659.88 1611.97 9124.58 1611.15 9134.52 1611.12 
9743.04 1611.7 9815.62 1611.39 9838.86 1611.26 9851.53 1611.22 9886.13 1610.96 
9890.461610.923 9928.13 1610.6 9947.65 1610.53 9959.62 1610.61 9984.85 1610.57 
9996.93 1610.59 9997.74 1610.3 9998.1 161010000.08 1609.61 10000.6 1609.38 
10001.02 1609.5510001.86 161010002.41 1610.1910002.17 1610.3410005.43 1610.33 
10047.361610.89410098.28 1611.5810109.36 1611.810116.11 1611.8510129.61 1612 
10199.62 1612.8410231.83 1613.410288.79 1613.3110289.39 1613.32 10289.8 1613.32 
10290.93 1613.31 

Manning's n Values n w =  3 
sea n Val Sta n Val sta n Val 

* * f t * t . * * * * f / * * * f * * * * * * * ~ * ~ * . * * ~ ~ ~ ~ , ~ * * ~ * * ~ ~ * * ~ *  

9303.68 ,033 9890.46 ,05510047.36 ,033 

~ a n k  sta: left Right Lengths: Left Channel Right Caeff Contr. Expan. 
9890.4610041.36 530 544.25 510 .I .3 

CROSS SECTION OUTPUT Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* E.G. Elev lftl * 1611.48 * Element 
* Vel Head lftl 0.07 * wt. n-val. 
W.S. Elev lftl * 1611.41 * neach Len. (ftl 

* Crit W.S. (ftl 1611.11 *  low Area lsq ftl 
' E.G. Slope (ft/ft) *0.008178 * Area lsq ftl 
* Q Total lcfsl * 310.00 * Flow lcfsl 
* Top Width (ftl * 275.22 * Top Width lftl 
* Vel Total lft/s) * 2.01 * Avg. Vel. lft/sl 
* Max Chl Dpth lft) * 2.03 ' Hydr. Depth lftl 
* con". ~otHi lcfsl 3427.9 * Conv. lcfsl 
* Length Wtd. lftl 537.95 * Wetted Per. lft) 

***,******h********** 

Channel * Right 08 * 
0.055 * 0.033 * 
544.25 * 510.00 ' 
126.68 * 9.94 * 
126.68 * 9.94 * 
267.89 * 16.44 * 
156.90 * 38.42 ' 
2.11 * 1.65 * 
0.81 * 0.26 

2962.3 * 181.8 ' 
157.31 38.43 * 
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* Min Ch ~1 ( f t l  1609.38 ' Shear ( Ib / sq  f t )  * 0.11 * 0 .41  * 0.13 * 
* Alpha * 1 .03  * Stream Power ( l b / f t  s) ' 0.16 * 0 .81  * 0.22 ' 
* F r c t n  Loss ( f t l  * 2.64 * C u m V o l u m e l a c r e - f t )  * 2 .41  * 7.65 1.82 * 
* C h E LOSS l f t )  0 .01  * Cum SA lacces)  * 4.21 * 6 .01  * 3.08 * 
.............................................................................................. 

Warning: The conveyance r a t i o  (upstream conveyance d iv ided  by downstream conveyance) is  l e s s  than 
0 . 7  o r  g r e a t e r  t h a n  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 s e c t i o n s .  

Warning: The energy l a s s  was g r e a t e r  than 1.0 f t  (0 .3  m). between t h e  c u r r e n t  and previous  cross 
s e c t i o n .  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 s e c t i o n s .  

CROSS SECTION OUTPUT P r o f i l e  #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev l f t )  + 1611.68 * Element * L e f t  OB * Channel * Right OB * 
* Vel Head ( f t )  - 0.06 ' W t .  n-Val. * 0.055 * 
* W . S .  Elev ( f t i  A 1611.62 ' Reach Len. l f t )  * 530.00 * 544.25 * 510.00 * 
* C r i t  W.S. [ f t )  * 1611.10 * Flow Area ( s q  f t )  * 159.16 . 

E.G. Slope ( f t / f t )  '0.005179 * Area ( sq  f t )  * 159.16 * 
* Q T o t a l  i c f s )  * 310.00 * Flow ( c f s l  310.00 ' 
* Top Width ( f t )  * 156.90 " Top Width ( f t )  * 156.90 * 
* Vel T o t a l  l f t / s )  * 1.95 nvg. Vel. I f t / s )  * * 1 .95  * 
* Max Chl Dpth l f t )  * 2.24 * Hydr. Depth ( f t )  * 1.01 * 
* Con". To ta l  ( c f s )  * 4307.8 . Con". ( c f s )  4307.8 * 
* Length Wtd. ( f t )  * 544.25 * wetted Per .  ( f t )  " 158.73 * 
* Min Ch E l  ( f t )  * 1609.38 * s h e a r  l l b / s q  f t l  0.32 * 
* Alpha * 1.00 * Stream Power l l b / f t  s )  * * 0.63 
* ~ r c t n  Lass ( f t )  * 2.54 * c u m v o l u m e ( a c r e - f t )  * 0.91 ' 9.29 * 
* C h E LOSS (it) * 0.00 * Cum SA (acre*) * 6.01 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy l o s s  was g r e a t e r  than  1.0 f t  10.3 m ) .  between t h e  c u r r e n t  and previous  cross 
s e c t i o n .  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 s e c t i o n s .  

Warning: The pa rabo l i c  sea rch  method f a i l e d  t o  converge on c r i t i c a l  depth .  The program w i l l  t r y  
t h e  

cross s e c t i o n  s l i c e / s e c a n t  method t o  f i n d  c r i t i c a l  dep th .  

P r o f i l e  # I  j; 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* . * * . * * , * . * . e * + + . * *  

* Po$ * L e f t  S ta  * Right S ta  * Flow * Area * W.P. * Percent  ' 
Hydr * Veloc i ty  * 
* * i f t i  * l f t )  I c f s )  * (5q f t )  * i f t i  * Conv 
*Depth l i t )  * ( f t / s )  * 

1 LOB * 9597.07 * 9890.46 25.66 * 17.41 * 79.90 * 8.28 * 
0.22 * 1.47 
* 2  " Chan * 9890.46 * 10047.36 * 267.89 * 126.68 * 157.31 * 86.42 * 
0 .81  ' 2.11 * 
* 3 * ROB * 10047.36 * 10169.14 ' 16.54 * 9.94 ' 38.43 * 5.30 * 

Warning: The conveyance r a t i o  Ihpstream conveyance d iv ided  by downstream conveyance) i s  l e s s  than 
0.7 or g r e a t e r  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  crass s e c t i o n s .  

Warning: The energy loss was g r e a t e r  than 1 .0  f t  (0 .3  m ) .  between t h e  c u r r e n t  and previous  cross 
s e c t i o n .  This may i n d i c a t c  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 .  

P r o f i l e  H2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

***,****.********, 
Pos * L e f t  Eta Right S ta  Flow * Area ' W.P. * Percent  * 

Hydr * Veloc i ty  * 
* l f t l  l f t )  * ( c f s )  * ( s q  f t )  * l f t )  + con" 

* D e p t h ( f t )  * l f t / s )  
* 1 * Chan 9890.46 ' 10047.36 + 310.00 * 159.16 * 158.73 100.00 * 
1.01 * 1 .95  * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*****+****+,*.fl*/ 

Warning: The energy l o s s  was g r e a t e r  than 1 . 0  f t  (0 .3  m l .  between t h e  c u r r e n t  and previous  cross 
s e c t i o n .  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 s e c t i o n s .  



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

cross section sl~ce/secant method to find critical depth. 

CROSS SECTION 

RIVER: T4N-R3W-SO7 
REACH: Reach-1 RS: 0.477 

INPUT 
Description: 
station Elevation Data num= 52 

Sta Elev sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9414.79 1611 9454.85 1611.01 9478.7 1611.11 9523.82 1611.05 9549.69 1610.92 
9570.46 1610.8 9638.66 1610.44 9641.26 1610.42 9644.44 1610.39 9645.3 1610.4 
9651.12 1610.4 9659.35 1610.33 9672.69 1610.24 9704.02 1610 9704.33 1610 
9716.4 1609.9 9724.08 1609.85 9797.6 1609.06 9825.83 1608.77 9836.75 1608.66 
9878.16 1608.3 9893.55 1608.18 9910.471608.114 9926.77 1608.05 9938.99 1608 
9941.09 1607.99 9968.5 1607.8 9982.97 1607.79 9986.19 1607.7 9992.57 1607.57 
9995.09 1607.09 9997.27 1606.810000.65 1607.4410001.85 1607.6810004.28 1607.7 
10017.35 1607.7310047.19 1607.910053.24 1607.9310064.09 160810064.48 1608 
10099.73 1608.2710111.721608.35710117.71 1608.410129.19 1608.4310140.99 1608.48 
10149.45 1608.510209.95 1609.0310239.75 1609.410284.56 1609.7810316.68 1610 
10324.56 1610.03 10330.2 1610.06 

Manning's n Values "urn= 3 
Sta n Val Sta n Val sta n Val 

* * a * * * * * * * * * * * * * * * % * + * , * * * * * * * * * * % * % * * * , * + * * * - * *  

9414.79 ,033 9878.16 .05510129.19 ,033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9938.9910053.24 426 413.05 405 .1 .3 

CROSS SECTION OUTPUT Profile tl 
* , * * * * * * * * * * f , * * * * * ' * * * * , , ~ ~ ~ ~ * ~ * * * + ~ ~ ~ ~ , * * * * * * ~ ~ ~ 2 * * * ~ + * * * ~ ~ % % ~ ~ * * * * * * + ~ ~ + ~ * * . ~ ~ ~ ~ ~ ~ ~ ~ * . ~ * . * * *  

* E.G. Elev lftl * 1608.83 * Element * Left OB * Channel * Right OB * 
* vel Head (ft) 0.03 * Wt. "-Val. * 0.050 " 0.055 ' 0.051 * 
* W.S. Elev IEtl * 1608.80 * Reach Len. (ft) * 426.00 413.05 * 405.00 * 
* Crit W.S. lit) * 1608.35 * Flow Area lsq ft) 54.90 * 118.25 * 57.23 * 
E.G. Slope lft/ftl *0.003260 * Area lsg fti * 54.90 * 118.25 * 57.23 * 

* Q Total lcfsl * 310.00 * Flow lcfsl * 62.81 ' 186.46 ' 60.73 * 
* Top Width lftl * 360.48 * Top Width lftl * 115.94 * 114.25 * 130.29 * 
Vel Total lft/sl * 1.35 * Avg. Vel. lft/sl * 1.14 * 1.58 * 1.06 * 

* Max Chl Dpth lftl * 2.00. * Hydr. Depth Iftl * 0.47 1.03 * 0.44 * 
* Con". Total lcfsl * 5429.6 * Con". lcfs) * 1100.1 3265.8 ' 1063.6 * 
* Length Wtd. lft) * 413.93 * Wetted Per. lftl * 115.94 114.40 ' 130.30 * 
Min Ch El lftl * 1606.80 * Shear llb/sq ftl * 0 1 0  * 0.21 * 0.09 * 
Alpha * 1.09 * Stream Power llb/ft $1 * 0.11 * 0.33 * 0.09 * 

* Frctn loss lftl 2.71 * Cum Volume (acre-ft) * 1.97 * 6.12 1.43 * 
* C & E LOSS lftl 0.01 * Cum SA (acres) * 3.01 ' 4.32 * 2.09 * 
* * * * * * * ~ * * * ~ % ~ ~ ~ * * ~ ~ , * , * ~ ~ , ~ ~ ~ % ~ * , * ~ * ~ , , ~ * * * * , * ~ * * * * * * * * + * * ~ . % , * * ~ * * % * ~ ~ % * * * ~ * ~ ~ * * * * * * * ~ ~ ~ ~ * * * .  

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

Warning: The energy 1055 was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile 112 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* E.G. Elev lftl * 1609.14 
* Vel Head (ft) * 0.07 
* W.S. Elev lft) * 1609.07 
* Crit W.S. lftl * 1608.37 
* E.G. Slope Ift/ft) "0.004223 
* Q Total lcfs) * 310.00 
* Top Width lftl * 114.25 
* vel Total Ift/sl * 2.07 

I * Max Chl ~pth lft) * 2.27 
* Conv. Total lcfsl * 4770.1 

** .********************+,*******+**+***  
* Element * LeftOB1 
* Wt. n-Val. 
* Reach Len. lft) * 426.00 * 
* Flow Area (sq ft) 
* Area lsq ftl * 
* Flow (cfsl 
* Top Width lftl * 
Avg. Vel. Ift/sl * 

* Hydr. Depth (ft) 
* conv. (cfsl * 

. . . . . . . . . . . . . . . . . . . . .  
Channel * Right OB ' 
0.055 * 
413.05 * 405.00 * 
149.57 * 
149.57 ' 
310.00 * 
114.25 + 

2.07 * 
1.31 * 

4770.1 * 
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* Length Wtd. (ftl 413.05 * wetted Per. (ftl * + 116.62 * 
" Min Ch El lftl * 1606.80 * shear (lb/sq ftl + 0.34 * 
* Alpha * 1.00 * stream Power lIb/ft sl * * 0.70 * * 
Frctn loss (ftl * 2.88 *cwnvolwneIacre-ftl * 0.91 * 7.37 * 

* C & E Loss (it1 * 0.01 * C m  SA (acres1 * 4.32 * * * * * * * * , * * * * * , + * * * * * * * * * * * * * * ~ * * * * * * * * . ' * ~ * ~ . ~ * * * * * ~ ~ ~ ~ % * * * * ~ * . ~ ~ * * * * * * ~ * ~ * ~ * * * * ~ ~ ~ * * * * * * ~ ~ ~ * * * *  

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need far additional cross sections. 

Profile lil 
* * * * * * * * * * * * * , * * * * * ~ ~ * * * * * * * t f / * * * * , * * * * * , * * , * ~ * ~ * * * * ~ * * * * ~ ~ * ~ * * * * * k ~ * * * * * ~ * ~ ~ * * * , * + * * * * *  

* * * * * * * * * * * * * * * * * *  
* POS * Left sta Right Sta * Flow ' Area * W.P. * Percent * 

Hvdr * VFI ncitv * -- -. 
* (fti * (ftl * (cfs) (sq ft) ' (fti * conv 

*Depth(ftl * lft/sl * 
* 1 * LOB * 9676.89 * 9938.99 * 62.81 ' 54.90 * 115.94 * 20.26 * 
0.47 * 1.14 * 
2 * Chan * 9938.99 * 10053.24 * 186.46 ' 118.25 114.40 * 60.15 * 

1.03 * 1.58 * 
* 3 * ROB * 10053.24 * 10191.72 * 60.73 ' 57.23 * 130.30 * 19.59 * 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may zndicate the need for additional cross sections. 

Warning: The energy loss was grsater than 1.0 ft 10.3 m). between the current and previous crass 
section. This may indlcate the need for additional cross sections. 

Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*******,********.* 

+ Pos * Left Sta ' Right Sta * Flow ' Area * W.P. * Percent 
Hydr * Velocity * 

* (it1 * lfti " (cEsI (90  ?ti * lftl * conv . . . . .-. . 
*Depthlftl * Ift/si * 
* 1 * Chan * 9938.99 * 10053.24 ' 310.00 * 149.57 * 116.62 * 100.00 ' 
1.31 * 2.07 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: T4N-R3W-SO7 
REACH: Reach-l RS: 0.399 

INPUT 
Description: Levee added-Ridge not overtopped per rough BFE calcs 
P l o w  rate at . - ~  ~ ~~- 

this cross-section and downstream is increased to 390cfs. 
Station Elevation Data nwn= 45 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Manning's n Values "urn= 3 
sta n val Sta n Val Sta n Val 



Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Erpan. 
9932.610075.78 404 432 .97  441 .1 . 3  

CROSS SECTION OUTPUT Profile # 1  
*,*+*****************************************+**************%***********,********+************* 
* E.G. Elev (it1 * 1 6 0 6 . 1 1  * Element * Left OB * Channel * Right 0B * 
* Vel Head lftl * 0.12 * Wt. n-Val. * 0.054 * 0 . 0 5 5  * 0 .055  * 
* W.S. Elev (ft) * 1605.99 * Reach Len. (ftl * 404.00 * 432 .97  ' 441.00 ' 
Crit W.S. (it1 * 1605.80 * Flow Area (sq ftl 22 .33  ' 1 1 7 . 9 5  ' 12 .16  * 

* E.G. Slope (ft/ftl *0.014607 * Area (sq ftl 22 .33  * 117 .95  * 1 2 . 1 6  ' 
* Q Total (cfsl * 390.00 * Flow (cfsl * 33 .71  * 338.38 + 1 7 . 9 1  * 
* Top Width (ft) * 275.04 * Top Width lftl 86.54 * 1 4 3 . 1 8  * 45 .33  * 
* Vel Total lft/sl * 2 .56  * Avg. Vel. (ftlsl 1 . 5 1  * 2 . 8 7  * 1 . 4 7  * 
* Max Chl Dpth (ft) * 1 . 2 1  ' Hydr. Depth Iftl * 0 .26  * 0 . 8 2  * 0 . 2 7  * 
* Conv. Total lcfsl * 3226.9 * Conv. lcfs) * 278.9 * 2799.8 * 148 .2  * 
* Length Wtd. lftl * 429.15 *Wetted P e r .  Iftl + 86.54 * 1 4 3 . 2 2  * 45 .33  * 
* Min Ch El (ftl * 1604 .78  * Shear (lb/sq £ti 0.24 * 0 . 7 5  * 0 .24  * 
* Alpha * 1.14 * Stream Power (Ib/ft sl * 0 .36  * 2 . 1 5  * 0 . 3 6  * 
* Frctn LOSS lftl * 2 .36  * Cum Volume (acre-ftl * 1 . 5 9  * 5 . 0 0  * 1 . 1 0  * 
* C h E LOSS lftl * 0.02 * Cum SA (acres1 * 2 .02  * 3 . 1 0  * 1 . 2 8  * 
* * * * * * * f * * * * * * * * * , * * * , * * * * * * * * * * * * * * * * * * * * * * * *+*** * * * * * * * * * * * * * * * *%*** , * * * * * * * * , * * * *%** .%****%*  

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0 .7  or greater than 1 .4 .  This may indicate the need for additional cross sections. 

Warning: The energy loss was greater than 1 . 0  ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* E.G. Elev lftl 
* Vel Head (ftl 
* W.S. Elev (ftl 
* Crit W.S. IEtI 
* E.G. Slope (ft/ftl 
* Q Total (cfsl 
* Top Width lftl 
* vel Total (ft/sl 
* Max Chl Doth lftl 

Element 
Wt. "-Val. 
Reach Len. lftl 
F ~ D W  Area (sq ftl 
Area (sq ftl 
Flow (c~s) 
Top Width (ftl 
Avg. Vel. (ft/sl 
Hvdr. DeDth lft) 

Left OB * 

404.00 * 

Channel 
0 .055  

432 .97  
1 3 7 . 9 4  
1 3 7 . 9 4  
390.00 
143 .18  

2 . 8 3  

* Right OB * 
* 

441.00 ' 
* 

+ 

* * 
* -. - Conv. Total (cfsl * 3612 .7  ' Conv. (cfsl * 3612.7 * * 

* Length Wtd. (ftl * 432.97 * Wetted P e r .  lftl * 144 .53  * 
* Mln ch El (ftl * 1604 .78  * Shear llb/sq ftl * 0 .69  * * 
* AlPha * 1 . 0 0  * stream Power Llb/ft sl * 1 . 9 6  * * 
* ~ritn Loss (ft) 2 .12  * Cum Volume !acre-ftl * 0 . 9 1  * 6 . 0 0  * * 
* C h E Loss (ftl 0.02 * Cum SA (acres1 * 3.10 ' * 
~ ~ ~ ~ * ~ ~ ~ ~ ~ * ~ * , * , , . , , ~ ~ ~ , ~ ~ * ~ , ~ , * , ~ . , . , * * ~ ~ , . , ~ . * ~ * ~ ~ * ~ ~ * ~ ~ ~ ~ * ~ ~ ~ * * ~ * ~ * ~ * ~ * * * ~ , * % ~ ~ * ~ * ~ * * * ~ * ~ * * *  

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0 . 7  o r  greater than 1 . 4 .  This may indicate the need far additional crass sections. 

Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  ml. between the current and previous cross 
section. This may indicate the need for additional crass sections. 

Profile tl 
................................................................................................. 
* *****************  

POS * Left Sta ' Right Sta * Flow " Area * W.P. * Percent % 

Hydr Velocity * 
* Iftl * (ftl * lcfsl * (sq ftl * (it1 * Conv 

*Depth(ftl * (tt/sl * 
' 1 LOB 9600 .05  ' 9932.60 * 3 3 . 7 1  * 22 .33  ' 86 .54  ' 8.64 * 
0 . 2 6  * 1 . 5 1  * 
* 2  * Chan * 9932.60 ' 10075.78 * 338.38 * 1 1 7 . 9 5  * 143 .22  * 8 6 . 7 6  * 
0 .82  * 2.R7 * 
* 3  * ROB * 10075.78 * 10186.38 * 1 7 . 9 1  * 1 2 . 1 6  * 4 5 . 3 3  * 4 . 5 9  * 
0 . 2 7  * 1 . 4 7  * 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 



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

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

Profile f2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
********,**,*,.*.* 

* Po3 * Left Sta * Right Sta * Flow * Area * W.P. * Percent * 

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

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: T4N-R3W-SO7 
REACH: Reach-1 RS: 0.317 

INPUT 
Description: Interpolated point added at 10081.01, 1602.65) to set bank station 
Station Elevation Data num= 61 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

. f * . ** .* l * . **** l** .**~*.* .~.*** .*~+%*** .**** . . **  

9254.5 ,033 9959.65 .05510081.01 ,033 

Bank Sta: Left Right 
9959.6510081.01 

Lengths: Left Channel Right 
723 727.16 627 

Coeff Contr. 
.1 

CROSS SECTION OUTPUT Profile XI 
* f ~ l * f ~ * f + ~ * ~ * t * * i * * * ~ , * ~ * ~ * * ~ ~ * ~ , ~ ~ * + ~ . * * * * * * * * . . . . * * * * . t t . . t * * . , l * . l * * * i * * * t -  

* E.G. Elev (fti 
* Vel Head (ft) 
* W.S. Elev (ft) 
* Crit W.S. (ft) 
+ E.G. Slope lft/ftl 
* Q Total (cfs) 
Top Width (ftl 

* Vel Total (ft/sl 
' Max Chl Dpth lftl 
Con". Total icfsl 
Length Wtd. (it1 

' Min Ch El (ftl 
* Alpha 
Frctn Loss (ftl 
C & E LOSS (ftl 

Element 
Wt. n-Val. 
Reach Len. lit) 
Flow Area  lsq ftl 
Area (sq £ti 
. - . . . , . . . , 
Top Width (ftl 
Avg. Vel, lft/s) 
Hydr. Depth Iftl 
conv. (cfsl 
Wetted Per. (ftl 
Shear (lb/sq ftl 
Stream Power (lb/ft s l  
Cum Volume (acre-ft) 
Cum SA (acres)  

Left 08 
0.033 
723.00 
53.50 
53.50 
84.65 
100.25 
1.58 
0.53 

1584.7 
100.26 
0.10 
0.15 
1.24 
1.16 

Channel 
0.055 
727.16 
156.67 
156.67 
267.35 
121.36 
1.71 
1.29 

5005.0 
121.84 
0.23 
0.39 
3.63 
1.78 
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Warning:  he conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

Warning:  he energy loss was greater than 1.0 ft (0.3 ml. between the current and previous crass 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ft) 
* Val Head (ft) 
* W.S. 41ev (ft) 
Crit W.S. iftl 
E.G. Slope (ft/ftl 

* Q Total Icfsl 
Top Width (It1 

* Vel Total ift/sl 
* Max Chl Dpth (ftl 
* Conv. Total (cfs) 
* Length Wtd. (ft) 
* Min Ch El (ftl 
* Alpha 
* FTCtn LOSS Iftl 

Element 
Wt. n-Val. 
Reach Len. (ftl 
Flow Area (sq ftl 
Area (sq ftl 
Flow (Cis) 
Top lYidth (ftl 
Avg. Vel. (£t/sl 
Hydr. Depth lftl 
Conv. (cfsl 
Wetted Per. (ftl 
Shear ilb/sq ftl 
stream Power (lb/ft 
Cum Volume (acre-ftl 

Left 08 

723.00 

0.91 

Channel 
0.055 
727.16 
201.87 
201.87 
390.00 
121.36 
1.93 
1.66 

7521.8 
124.63 
0.27 
0.53 
4.31 

Right OB * 

627.00 * 

* 
* 
+ 
* 
* 

* . . 
* C & E LOSS (ftl * 0.04 * Cum SA (acres1 * * 1.78 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

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

Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

***************%**  
* POS * Left Sta Right Sta * Flow * Area * W.P. * Percent 3 

Hydr * Velocity ' 
* * (it1 * lftl (cfsl * (sq ftl * (ftl * conv 
*Deothfftl * Ift/si - ~. ~~~. ~. . . .  
* 1 * LOB * 9607.08 * 9959.65 * 84.65 53.50 * 100.26 * 21.71 * 
0.53 * 1.58 * 
* 2 * Chan * 9959.65 * 10081.01 * 267.35 156.67 * 121.84 * 68.55 * 
1.29 * 1.71 * 
' 3 * ROB * 10081.01 * 10141.63 * 37.99 * 25.23 - 50.94 * 9.74 
0.50 * 1.51 * 
* * * f f f * * * * * * * * , * * * * * * ,+%,*** * * * * * * * * * * * * * * * * * * * * * * * * * * *+*** * * *%**** * * * * * * * * * * * *+*** *+*** * * * * * * * *  
***************,**  

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

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

+**** * * *%+***+*** *  
* Pos * Left Sta * night Sta + Flow * Area * W.P. Percent * 

Hydr * Velocity * 
* * (ftl * (ftl * (cfsl * isq ftl * (ftl * Con" 
*Depth(ftl (ft/s) 
* 1 * Chan * 9959.65 * 10081.01 * 390.00 * 201.87 * 124.63 * 100.00 * 
1.66 * 1.93 * 

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

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

a CROSS SECTION 
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RIVER: T4N-R3W-SO7 
REACH: Reach-1 RS: 0.180 

INPUT 
Description: Levee added-Ridge not overtopped per rough BFE calcs 
station Elevation Data num= 84 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9368.06 1601.6 9386.12 1601.62 9390.38 1601.62 9486.03 1601.34 9486.44 1601.36 
9572.05 1600.6 9585.15 1600.45 9588.93 1600.4 9590.63 1600.38 9619.38 1600 
9629.37 1599.9 9635.49 1599.8 9636.93 1599.77 9643.18 1599.73 9645.71 1599.72 
9650.67 1599.68 9651.16 1599.68 9652.37 1599.69 9661.65 1599.75 9663.34 1599.8 
9671.74 1599.84 9675.21 1599.86 9678.2 1599.43 9679.31 1599.24 9681.37 1599.6 
9681.96 1599.79 9683.35 1599.81 9684.34 1599.81 9684.73 1599.8 9685.21 1599.81 
9690.95 1599.8 9713.97 1599.69 9716.53 1599.7 9718.93 1599.65 9730.53 1599.49 
9741.81 1599.59 9809.64 1599.7 9816.02 1599.83 9819.87 1599.86 9823.61 1599.94 
9824.14 1599.86 9843.72 1599.7 9851.93 1599.62 9869.82 1599.22 9897.62 1598.62 
9908.01 1598.6 9940.78 1598.43 9942.341598.398 9955.65 1598.12 9961.85 1598.03 
9963.09 1598 9963.94 1598 9969.54 1597.95 9971.29 1597.93 9971.88 1597.93 
9972.16 1597.9 9972.89 1597.93 9976.71 1597.91 9977.92 1597.91 9981.25 1597.9 
9984.51 1597.87 9986.18 1597.49 9992.91 1596.34 9996.02 1597.45 9997.72 1597.3 
9999.21 1597.08 9999.75 1596.8510000.21 1597.0510001.53 1597.6 10002.5 1597.9 
10014.05 1597.89 10018.5 1597.8910022.15 1597.7110025.74 1597.6510046.06 1598 
10048.321598.01410054.21 1598.0510063.74 1598.110077.77 1598.1610096.33 1598.33 
10119.3 1598.610189.68 1599.0910217.99 1599.1510279.78 1599.25 

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

* * * * * * * % . e , * * , * * * , * % % * * * * * , * + * * % % * . , * * * * * * * * * * * 3  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9961.8510054.21 0 0 0 .1 .3 

CROSS SECTION OUTPUT Profile #1 
* * * * * t * * t * * * * * * t * * * * * * * t - * * * , * * ~ * * t t l t , ~ * * * * ~ * ~ * * * * * * * * * * * ~ . , * * * ~ * ~ ~ * ~ ~ ~ ~ . ~ ~ * * * ~ ~ * ~ ~ ~ * * * * ~ . ~ ~  

* E.G. Elev lftl * 1598.79 * Element * Tieft 0B * Channel * Right OB * 
Vel Head (it) * 0.26 Wt. n-Val. * 0.033 * 0.055 + 0.033 * 
W.S. Elev (ftl * 1598.53 * Reach Len. (ftl * 439.99 + 439.99 ' 439.99 * 

* Crit W.S. (ftl + 1598.53 * Flow Area (sq ftl * 7.37 * 72.59 * 16.64 * 
* E.G. Slope lft/ftl *0.034663 * Area lsq ftl 7.37 * 72.59 * 16.64 * 
* Q Total (cis1 * 390.00 * Flow lcfsl * 20.22 * 309.59 * 60.19 . 
* Top Width (ftl * 190.42 * Top Width Iftl * 39.36 * 92.36 * 58.70 * 
* Vel Total lft/s) 4.04 * Avg. Vel. (ft/s) * 2.74 * 4.27 ' 3.62 * 
* MIX Chl Dpth (ftl * 2.18 * Hydr. Depth (ftl * 0.19 * 0.79 ' 0.28 * 
Conv. Total (cfs) * 2094.7 * Conv. (cfsl * 108.6 * 1662.9 * 323.3 * 

* Length Wed. (ft) * 439.99 - Wetted Per. lftl * 39.37 * 92.97 * 58.71 * 
* Min Ch El (ftl * 1596.34 * shear llb/sq ftl * 0.41 1.69 * 0.61 * 
* Alpha * 1.03 * Stream Power (lb/ft s) * 1.11 * 7.21 2.22 * 
* Frctn Loss lftl 2.51 *CumVolume(acre-ft) * 0.73 * 1.72 * 0.61 * 
* C 6 E LOSS (ftl 0.07 * Cum SA (acres1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy equation could not be balanced within the specified number oP iterations. 
The 

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

assumed values. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and prevj.ous cross 

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

depth, the calculated water surface came back below critical depth. This indicate* that 
there 

is not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev Iftl * 1598.97 * Element 
* Vel Head (ftl 0.41 Wt. n-Val. 

* Left OB ' Channel * Right OB 
* 0.055 * 



' W.S. Elev (ftl * 1598.56 * Reach Len. ift) * 439.99 * 439.99 * 439.99 * 
* Crit W.S. (ft) 
* E.G. Slope lft/ftl 
* Q Total (cfs) 
* Top Width (it1 
* Vel Total (ft/s) 
* Mar Chl Dpth (ftl 
* Conv. Total (cfsl 
* Length Wtd. (ft) 
* Min Ch El (ftl 
* Alpha 
* Frctn loss iftl 
* C L E L o s s  lft) 
. . . . . . . . . . . . . . . . . . . . . . .  

* 1598.56 * Flow Area isq ft) * 75.95 * * 
*0.048015 * Area (sq ftl * 75.95 * 
* 390.00 * Flow (cfsl * 390.00 • 

* 92.36 * Topwidth iftl * 92.36 * 
* 5.14 ' Avg. Vel. ift/sl * 5.14 
* 2.22 * Hydr. Depth (ftl 0.82 ' 
* 1779.8 * Conv. (cfsl * 1779.8 * 

439.99 * Wetted Per. Ift) * * 94.01 * 
* 1596.34 * Shear (lb/sq ftl 2.42 + 

1.00 * stream Power llb/ft s) * * 12.43 * 
* 2.17 * Cum Volume (acre-ftl * 0.91 * 2.00 * 
* 0.11 * cum SA (acres) 

* * * * f * * * * * * * * * * * * * * * * * * * * * - * * * * * * _ * * * * * t * * , * * * * * % * * * * * * * % * * * * * * % * * * * * * % * *  

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

program used critical depth for the water surface and continued on with the 
calculations. 
Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

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

depth, the calculated water surtace came back below critical depth. This indicates that 
there 

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

cross section slice/secant method to find critical depth 

Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
******************  

* POS * Left Sta * Right Sta * Flow * Area * W.P. * Percent * 
Hydr * Velocity * 
* (ftl * (ft) * (cis1 * isq ftl * lftl * conv 
'Depth(ft1 * .  (ft/sl ' 
* 1 * LOB * 9664.96 * 9961.85 * 20.22 * 7.37 L 39.37 * 5.18 * 
0.19 * 2.74 * 
* 2 * Chan * 9961.85 * 10054.21 * 309.59 72.59 * 92.97 * 79.38 * 
0.79 4.27 * 
* 3 * ROB * 10054.21 10167.00 * 60.19 ' 16.64 * 58.71 * 15.43 * 

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

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

assumed values. 
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

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

depth, the calculated water surface came back below critical depth. This indicates that 
there 

is not a valid subcritical answer. The program defaulted to critical depth. 

Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*****,*********,** 
* POS * Left Sta * Right Sta * Flow Area * W.P. * Percent * 

Hydr ' Velocity * 
* * (ftl * (ft) * (cfsl * 1sq ftl * ift) * Con" 

*Depthlftl * (ft/sl * 
* 1 * Chan *9961.85 *10054.21 * 390.00' 75.95* 94.01" 100.00* 
0.82 * 5.14 * 
................................................................................................. 
* * * A * , * * , , * , * * + * * *  
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Warning: The energy equation could not be balanced within the specified number of iterations. 
The :"* 

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

B 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous crass 

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

depth, the calculated water surface came back below critical depth. This indicates that 
there 

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

cross section slicelsecant method to find critical depth. 

CROSS SECTION 

RIVER: T4N-R3W-S16 
REACH: Reach-la RS: 1.648 

INPUT 
Description: Flow rate starting at this cross-section and downstream is 8lOcfs. 
Station Elevation Data n u =  127 

Sta Elev Sta Elev Sta Elev Sta Elev sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

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

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9904.7410018.77 20 20 20 .I .3 

CROSS SECTION OUTPUT Profile 81 
* * * * * . * * * * * * * , f * * * * . * * * , * . * * ~ * * * * * * * * * * . , , , * * ~ ~ * * * , * * ~ b , * ~ ~ * * * * ~ * * . * ~ ~ . ~ * * * * ~ ~ * * * * ~ ~ ~ ~ ~ * + * * * * * ~  

* E.G. Elev (ftl * 1570.26 Element * Left OB ' Channel * Right 08 * 
* Vel Head (ft) 0.05 * Wt. n-Val. * 0,046 ' 0,053 * 0.035 * 
* W.S. Elev (ft) * 1570.21 * Reach Len. lft) * 20.00 * 20.00 * 20.00 ' 
* crit W.S. Ift) * Flow Area Isq ft) * 272.26 * 195.72 ' 3.76 * 
* E.G. Slope (ft/ft) *0.002487 ' Area 1sq ft) * 272.26 ' 195.72 * 3.76 ' 
Q Total ICfsl * 810.00 ' plow (cis) * 413.21 * 391.98 * 4.81 * 

* Top Width (ft) * 444.13 Top Width (ftl 322.19 ' 114.03 ' 7.92 ' 
Vel Total /ft/sl * 1.72 ~ v g .  Vel. (ft/s) 1.52 ' 2.00 * 1.28 ' 



• * Max Chl Dpth ift) * 2.21 * Hydr. Depth ift) * 0.85 ' 1.72 * 0.47 * 
Conv. Total (cfs) 16242.4 * Conv. icfs) * 8285.9 * 7860.0 + 96.5 ' 

* Length Wtd. iftl * 20.00 * Wetted Per. (ft) * 322.23 114.17 * 7.99 * 
Min Ch El ift) * 1568.00 * Shear ilb/sq ft) * 0.13 ' 0.27 * 0.07 * 

* Alpha * 1.06 * Stream Power ilb/ft 3) * 0.20 + 0.53 * 0.09 * 
* Frctn Lass lft) * 0.05 * Cum Volume (acre-ft) * 0.27 * 0.18 * 0.00 * 
* C & E LOSS ift) * 0.00 * Cum SA (acres) * 0.15 * 0.05 ' 0.00 * 
* * * * * * * * * * * * * * * * * * f * * * * f * * * * * * t * * * * * * * * * % * * * * * % * * * * * % * * * * * * * * , + * * + * * * * * * * % 2 % * * + * * * * * * * * * * * * * * * * * * * * *  

CROSS SECTION OUTPUT Profile #2 
* f * * * * * * * * * * * f + * * * * * * * * * * * * * * ~ % ~ ~ ~ * * * * * ~ * * ~ * ~ ~ * ~ * ~ % ~ * * . * * . ~ * * * ~ ~ * * * * * + * - * * * * * ~ * * * * * ~ ~ * . * * ~ * ~ ~ *  
* E.G. Elev lftl * 1571.17 * Element * Left 08 * Channel * Right 08 ' 
* vel Head (it) 0.09 * Wt. n-Val. * 0.053 * 0.053 * 0.035 * 
* W.S. Elev 1%) * 1571.07 * Reach Len. ift) * 20.00 * 20.00 * 20.00 * 
* Crit W.S. iftl * Flow Area lsq ftl * 24.81 * 293.88 * 10.84 * 
* E.G. Slope (ft/ft) *0.002259 ' Area (sq ftl * 24.81 * 293.88 ' 10.84 * 
* Q Total Icfsl 810.00 * Flow lcfs) * 49.89 ' 735.57 ' 24.54 * 
* Top Width iftl * 133.41 * Top Width lftl * 11.14 ' 114.03 • 8.24 * 
* Vel Total iftlsl * 2.46 * Avg. Vel. lft/s) * 2.01 2.50 * 2.26 * 
* Max Chl Dpth (ft) * 3.07 * Hydr. Depth (ftl * 2.23 * 2.58 ' 1.32 * 
* Conv. Total icfs) 17041.7 * Conv. (cis) * 1049.7 * 15475.7 * 516.3 * 
* Length Wtd. lit) * 20.00 * Wetted Per. /ft) * 13.38 * 114.17 * 9.13 * 
Min Ch El ift) * 1568.00 * Shear ilb/sq It) * 0.26 0.36 * 0.17 * 
Alpha * 1.01 * Stream Power (lb/ft s) * 0.53 * 0.91 * 0.38 * 

* Frctn Loss (ft) * 0.04 * Cum Volume (acre-it) * 0.03 0.27 * 0.01 * 
* C 6 E LOSS lit1 0.00 * Cum SA (acres) * 0.01 * - 0.05 * 0.00 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Profile t1 
~ * * * * * * * * ~ * * * * * * * * * * * * * * * * l * * ~ * * ~ % ~ * * * * * ~ * * * * * ~ ~ * * * % . ~ ~ * , . ~ ~ % ~ * * ~ * * % * * * * * * + , * * * ~ * ~ * * * . ~ * * * * ~ ~ * * * *  

**********%*******  
* Pos * Left Sta * Right Sta * Flow * Area * W.P. * Percent * 

Hydr * Veloclty * 
* ift) * (ft) * lcfs) * lsq ft) ' lft) Conv 

*Depthift) * ift/s) * 
* 1 * LOB * 9464.07 * 9904.74 * 413.21 * 272.26 322.23 * 51.01 * 
0.85 * 1.52 * 
* 2 * Chan * 9904.74 * 10018.77 * 391.98 * 195.72 114.17 * 48.39 * 
1.72 * 2.00 ' 
* 3 * ROB * 10018.77 * 10086.68 * 4.81 * 3.76 * 7.99 * 0.59 * 
0.47 * 1.28 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * * * * * * * * * *%** * * *  

Profile t2 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * t * * * f * * * * ~ * ~ ~ * * * * ~ ~ * * * * ~ ~ ~ + ~ * ~ * * ~ % * * + * ~ ~ * * , * * * * * * * - * * * * ~ ~ * * . * * ~  

*a*****+**********  

* Pos - Left Sta * Right Sta * Flow * Area * W.P. * Percent * 
Hydr * Velocity * 
* * iftl * lft) * (cis) * isq ftl ' ift) * Conv 
*Depth(ft) * (ft/s) * 
* 1 * LOB * 9464.07 * 9904.74 * 49.89 * 24.81 * 13.38 * 6.16 * 
2.23 * 2.01 * 
* 2 * Chan * 9904.74 * 10018.77 * 735.57 * 293.88 ' 114.17 * 90.81 * 
2.58 * 2.50 * 
* 3 * ROB * 10018.77 * 10086.68 * 24.54 * 10.84 ' 9.13 3.03 * 
1.32 * 2.26 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* * * * * * * * * * * * . a * + * *  

CROSS SECTION 

RIVER: T4N-R3W-316 
REACH: Reach-la RS: 1.644 

INPUT 
Description: 
Station Elevation Data nun= 125 

a Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
* f * * * * * f * * * * * * * * * * * * , * * , * * * * * s % * , , * * l * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * % * % * . * *  
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Manning's n values n m =  3 
Sta n Val Sta n Val Sta n Val 

f/**~**t./l/*.*******~*****+**+***~.*****.**~~** 

9023.57 ,035 9746.16 ,05310015.48 ,035 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9904.6610015.48 0 0 0 .1 .3 

CROSS SECTION OUTPUT Profile %1 
I * + f * * * * * * l t * * * * * * , * * ~ * , , . * * l t t l * * ~ * ~ ~ ~ ~ . ~ * * * * . * * , , * ~ . * * * ~ ~ , , ~ ~ * . * ~ * * ~ * * * ~ ~ ~ * * ~ * * . ~ * * . * * ~ . * * ~ * ~ ~ ~  a 

7 * E.G. Elev (ftl * 1570.21 * Element * Left OB ' Channel ' Right 0B * 
* Vel Head (ftl * 0.04 * Wt. n-Val. 0.048 * 0.053 * 0.035 * 
* W.S. Elev (ft) * 1570.17 * Reach Len. (ftl * 20.00 20.00 * 20.00 ' 
Crit W.S. (Et) Flow Area isq ftl * 290.18 ' 196.40 ' 4.79 * 

* E.G. Slope (ft/ftl '0.002179 * Area (sq ftj 290.18 * 196.40 * 4.79 * 
* Q Total (cfs) 810.00 * Flow (cfsl * 427.01 ' 376.24 ' 6.74 * 
* Top Width iftl * 438.20 * Top Width Lftl * 319.52 ' 110.82 * 7.87 ' 
* Vel Total (ft/sl 1.65 ' Avg. Vel. (ft/sI * 1.47 * 1.92 * 1.41 * 
* Max Chl Dpth (ftl * 2.04 + Hydr. Depth (ftl 0.91 * 1.77 * 0.61 * 
* Con". Total (cis) 17352.4 Conv. (cfsl * 9147.8 ' 8060.2 ' 144.5 * 
Length Wtd. (ftl * 20.00 ' Wetted Per. lftl * 319.60 * 110.89 * 8.02 * 

* Min ch ~l (ftl * 1568.13 * Shear (lh/sq ftl 0.12 * 0.24 ' 0.08 * 
* Alpha * 1.05 * Stream Power (Ih/ft s) * 0.18 ' 0.46 * 0.11 * 
Frctn Loss (ft) * 0.03 *CumVolume(acre-it) 0.14 * 0.09 ' 0.00 * 

* C & E LOSS (ftl 0.00 * Cum SA (acres1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ft) * 1571.12 * Element * Left 08 * Channel ' Right OB * 
* Vel Head lftl * 0.09 + Wt. n-Val. * 0.053 * 0.053 * 0.035 ' 

W.S. Elev (ftl * 1571.03 * Reach Len. (ftl * 20.00 ' 20.00 * 20.00 * 
* Crit W.S. ifti + Flow Area (sq ftl 27.03 ' 291.77 * 11.84 * 
E.G. Slope (ft/ftl *0.002177 ' Area (sq ftl * 27.03 ' 291.77 * 11.84 ' 
Q ~ot.1 (cfsl * 810.00 + Flow icfs) * 54.74 * 727.44 * 27.82 * 

* Top Width (ftl * 130.73 ' Top Width Iftl * 11.71 ' 110.82 * 8.20 * 
Vel Total (ft/sl 2.45 * Avg. Vel. (ft/sl * 2.02 ' 2.49 * 2.35 * 

* Max Chl Dpth (ftl * 2.90 * Hydr. Depth (ftl * 2.31 ' 2.63 * 1.44 ' 
Conv. Total Icfsl + 17354.6 ' Con". lcfs) 1173.1 * 15590.1 * 596.3 ' 

* Length Wtd. (ftl 20.00 * Wetted Per. iftl 14.04 * 110.89 * 9.17 ' 
+ Min Ch El (ft) * 1568.13 * Shear (lb/sq ftl * 0.26 ' 0.36 * 0.18 * 
* Alpha " 1.01 * Stream Power (lb/ft a] ' 0.53 ' 0.89 * 0.41 
* Frctn Loss (ft) 0.04 * cum volume (acre-ft) 0.01 ' 0.13 * 0.01 ' 
" c & E LOSS (ft) * 0.00 'CumSAlacresl * 
I * * * f f l l t * , * l ~ f ~ * . t * ~ * , . . * * * , , * . * . , * * . * * ~ , ~ , . ~ * * * * ~ ~ . ~ ~ ~ + * . * * ~ * * ~ ~ * * * ~ ~ ~ . ~ * * ~ . * + * * ~ * ~ ~ ~ * . . ~ ~ * * ~  
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Profile tl 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

***************.+* 
* Po5 * Left Sta ' Right Sta * Flow ' Area * W.P. * Percent * 

Hydr * Velocity * 
* * lft) * Ift) * ICf.5) * ( ~ 9  ft) (ftl * conv 
*Depth(£t) * (ft/s) * 
* 1 * LOB * 9464.12 * 9904.66 427.01 * 290.18 * 319.60 52.72 + 

0.91 * 1.47 * 
* 2 + Chan * 9904.66 ' 10015.48 ' 376.24 * 196.40 * 110.89 * 46.45 * 
1.77 * 1.92 * 
* 3 * ROB * 10015.48 * 10085.13 * 6.74 ' 4.79 8.02 * 0.83 * 
0.61 * 1.41 * 
................................................................................................. 

Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*********,****,*** 
* Pos * Left Sta ' Right Sta * Flow * Area ' W.P. * Percent * 

Hydr * Velocity * 
* * lft) * Ift) * (~f5) * (5q ftl ' (ft) * conv 
'Depthlft) * (Et/sl * 
' 1 LOB * 9464.12 * 9904.66 * 54.74 * 27.03 ' 14.04 6.76 * 
2.31 * 2.02 * 
* 2 * Chan 9904.66 ' 10015.48 727.44 * 291.77 * 110.89 ' 89.81 ' 
2.63 * 2.49 * 
* 3 ROB * 10015.48 ' 10085.13 * 27.82 * 11.84 9.17 * 3.44 * 

CROSS SECTION 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
. . . . . . . . . . . . . . . . . . . . . . . . .  
9023.75 1572.0 9024.67 
9034.81 1572.68 9044.49 
9141.12 1571.96 9159.51 
9275.43 1571.15 9288.74 
9372.27 1570.92 9404.03 
9476.73 1570.49 9501.33 
9585.09 1570.16 9590.43 
9624.72 1569.85 9642.62 
9705.9 1569.41 9706.48 
9723.57 1568.73 9727.55 
9767.68 1568.81 9817.51 
9878.03 1568.53 9885.63 
9944.02 1568.32 9969.1 
10013.93 1568.4510014.96 
10027.87 1570.9 10038.6 
10040.17 1572.03 10040.5 
10046.95 157410047.51 
10059.55 1579.8910059.57 
10060.14 1580.1310060.29 
10067.44 1577.1210067.88 
10071.58 1579.1910072.42 
10074.69 1582.4510076.99 
10081.28 1582.8110082.47 
10129.05 1583.7610132.18 
10143.64 1582.9210148.53 
10154.95 1581.92 

n U P  126 
 lev Sta 

- * * * , * * * * * * a * * * * .  

1572.77 9027.72 
1572.6 9108.4 
1571.8 9199.31 
1571.18 9309.59 
1570.92 9439.24 
1570.38 9511.88 
1570.12 9609.42 
1569.69 9665.4 
1569.41 9706.78 
1569.36 9729.84 
1568.84 9837.23 
1568.56 9905.45 
1568.25 9986.42 
1568.5810019.14 
1571.8210038.76 
1572.1310041.14 
1574.1910052.44 
1579.910059.73 
1580.2410060.34 
1577.1410069.47 

158010073.04 
1582.6610078.14 
1582.8310084.82 
1583.1310134.01 
1583.8710148.54 

Elev Sta 
b * , * * % * * * * * * * * * * .  

1572.73 9028.15 
1572 9110.52 

1571.5 9204.12 
1571.09 9330.87 

1571 9450.33 
1570.4 9543.86 
1570 9610.34 

1569.5 9673.75 
1569.4 9715.66 
1569.6 9755.78 
1568.8 9851.29 
1568.54 9927.94 
1568.11 9994.57 
1569.7610019.88 
1571.8510039.66 
1572.3510043.43 
1576.2310053.93 
1579.9710059.87 
1580.210065.53 
1577.5310069.71 
1580.6410074.32 
1582.7810080.86 
1582.8510102.73 
1582.9310138.29 
1583.8910151.72 

Elev Sta Elev 
.**,*%,****.***%*,+***** 
1572.72 9029.15 1572.71 
1571.99 9119.23 1572 
1571.45 9209.31 1571.4 
1571.09 9372.15 1570.9 
1570.81 9465.79 1570.59 
1570.15 9551.42 1570.16 

1570 9612.79 1569.98 
1569.49 9680.92 1569.38 
1568.6 9717.94 1568.6 
1568.97 9761.14 1568.82 
1568.65 9875.47 1568.52 
1568.4 9934.19 1568.37 
1568.110012.26 1568.41 
1569.910021.26 1570 
157210039.71 1572.01 
157310046.17 1573.77 

1576.910055.76 1578 
158010060.01 1580.04 
157810067.261577.203 

1577.62 10070.4 1578 
158210074.39 1582.1 

1582.7910081.09 1582.8 
1582.9910115.94 1583.4 
1582.76 10141.9 1582.6 
1582.92 10154.7 1582 
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Manning's n Values num- 3 
Sta n val Sta n Val sta n Val 

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

9023.75 ,035 9905.45 .05310014.96 ,035 

Bank Sta: Left Right Lengths: Lett Channel Right Coeff Contr. Expan. 
9905.4510014.96 430 441.26 443 .1 .3 

CROSS SECTION OUTPUT Profile HI 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

+ E.G. Elev (ft) 
* Vel Head ift) 
* W.S. Elev (ft) 
* crit W.S. (ft) 
* E.G. Slope (ft/ftl 
* Q Total (cfs) 
* Top Width (ft) 
* Vel Total (ft/sl 
* Max Chl Dpth iftl 
* CODV. Total icfsl 
* Length Wtd. (ft) 
* Min Ch El iftl 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area ( s q  it1 
Area isq ft) 
Flow (cfs) 
Top Width lft) 
Avq. Vel. ift/sl 
Hydr. Depth iftl 
Con". lrfsl ~.~~ 
Wetted Per. iftl 
Shear ilblso ftl 

Right 08 ' 
0.035 * 
443.00 ' 
4.61 ' 
4.61 * 
5.23 * 
7.32 * 
1.13 * 
0.63 * 
141.3 ' 
7.51 * 

~~~ .- ~, ~. ~ . 
* Alaha * 1.00 * stream.~&er ilb/ft sl ' 0.13 ' 0.24 * 0.06 * - ~ 

* Frctn Loss (It) * 1.73 * Cum Volume (acre-ft) 17.21 * 17.15 * 0.15 * 
* C 6 E Loss (ft) * 0.03 * Cum SA (acres ) 2.39 * 1.20 + 0.04 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The conveyance ratio (upstream conveyance divided by Uownstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

Warning: The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 
section. This may indicate the need for additional crass sections. 

CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev iftl 
* Vel tiead (ft) 
* W.S. Elev ift] 
' Crit W.S. (ft) 

E . 6 .  Slope Iftlftl 
0 Total Irfal 

* 1571.08 * Element 
* 0.09 * Wt. n-Val. 
1570.99 * Reach Len. (fti 

* Flow Area isq ftl 
*0.001901 ' Area isq ftl 
* Rl0 00 ' Flow 1Cfcl 

Left 08 * Channel Right 08 ' 
0,035 * 0.053 * 0.035 * 

* 430.00 * 441.26 * 443.00 * 
* 70.54 ' 294.10 * 11.10 ' 

- -~~~ ~- ~ 

* Top Width (ftl * 129.65 * Top Width iftl * 12.50 ' 109.51 * 7.64 ' 
* Vel Total lftlsl * 2.41 * Ava. Vel. Ift/sl 2.98 * 2.36 * 2.19 * .~ . . 
* Max Chl Dpth (it) * 2189 ' ~ y d r . ~ e ~ t h  (ftj 2.44 * 2.69 * 1.45 * 
* Conv. Total icfsl 18575.4 ' Con". (cfsl * 2088.3 * 15930.2 * 556.9 * 
* Length Wtd. ift) * 440.65 'Wetted Per. iftl * 14.94 ' 109.52 * 8.64 ' 
* Min Ch El lftl * 1568.10 ' Shear (lb/sq ftl * 0.24 0.32 * 0.15 " 
Alpha 1.02 'Streampower /lb/fts)' 0.72 * 0.75 0.33 " 

* Frctn Loss (ft) 2.23 * Cum Volume (acre-ft) * 4.18 * 20.32 * 0.22 * 
* C & E Loss (ftl * 0.03 * Cum SA (acres1 * 0.06 ' 1.20 * 0.04 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

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

Profile #I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
**********-.t,l**l 

POS Left Sta * Right Sta * Flow ' Area ' W.P. Percent * 
Hydr ' Velocity ' 

* (it1 iftl * icfsl * (5q ftl + (it1 Conv 
'Depthifti * (itlz.1 
' 1 * LOB * 9464.60 ' 9905.45 492.42 ' 315.18 * 317.63 ' 60.79 ' 
0.99 1.56 * 
* 2 * Chan * 9905.45 * 10014.96 * 312.35 ' 200.96 * 109.52 * 38.56 ' 
1.84 * 1.55 * 
* 3 * ROB * 10014.96 " 10084.96 ' 5.23 ' 4.61 ' 7.51 * 0.65 ' 
0.63 * 1.13 ' 
*t*****/t,**,***~*fttf*)***t****~*~.*******+~*.**~~***.,*~****~**~*,**,*~~s~**.***~****~****~*~*****~* 

* f , * . k l i * * * * * * + * t * *  



Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 o r  greater than 1.4. This may indicate the need for additional crass sections. 

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

Profile #2 
~ * * ~ ~ * * * ~ % ~ * * * * * * * * * ~ ~ * * * * * * * * * ~ % ~ ~ ~ * * * * * * * * * * * * * * * * * * * , * * + * * * * * * * * * * * * * * ~ * * + * ~ * * * * * ~ * ~ % % ~ * * * * * * *  

POS * Left Sta * Right Sta * Flow * Area * W.P. * Percent * 
Hydr * Velocity * 

* (ftl * lft) (cfsl * i s q  ft) * (ftl * Con" 
*Deothlftl * lftlsl * ~. ~~~.~ . . ~. . 
* 1 * LOB * 9464.60 * 9905.45 * 91.06 * 30.54 * 14.94 * 11.24 * 
2.44 * 2.98 * 
* 2 * Chan * 9905.45 * 10014.96 694.65 * 294.10 * 109.52 * 85.76 * 
2.69 * 2.36 * 
* 3 ROB * 10014.96 * 10084.96 * 24.28 * 11.10 * 8.64 * 3.00 * 
1.45 * 2.19 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* * * * * * * * * * * f t * * * s *  

Warning: The conveyance ratio [upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

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

CROSS SECTION 

RIVER: T4N-R3W-S16 
REACH: Reach-1 RS: 1.556 

INPUT 
Description: 
Station Elevation Data nun= 105 

Sta Flev Sta Elev Sta Elev Sta Elev Sta Elev 
............................................................................ 

9165.12 1571.1 9165.58 1571.08 9191.52 1570.77 9213.86 1570.7 9228.01 1570.66 
9261.3 1570.6 9262.23 1570.58 9265.25 1570.57 9285.75 1570.44 9292.62 1570.44 
9324.91 1570.2 9345.68 1570.22 9353.76 1570.18 9362.25 1570.07 9367.51 1570 
9378.76 1569.9 9383.36 1569.8 9418.28 1569.67 9422.62 1569.67 9424.65 1569.66 
9441.45 1569.6 9495.37 1569.46 9511.04 1569.35 9543.76 1569.08 9576.71 1568.97 
9601.91 1568.9 9640.51 1568.45 9644.88 1568.42 9650.7 1568.39 9678.56 1568.3 
9692.56 1568.3 9713.98 1568.22 9727.62 1568.11 9746.03 1568.02 9747.98 1568 
9759.65 1567.9 9767.22 1567.81 9767.3 1567.81 9767.67 1567.72 9767.97 1567.6 
9770.91 1566.93 9773.57 1567.17 9778.64 1567.34 9780.19 1567.59 9781.89 1568 
9782.53 1568.11 9782.92 1568.21 9783.28 1568.29 9793.57 1568.01 9794.25 1568 
9795.71 1568 9814.86 1567.79 9824.76 1567.69 9828.37 1567.6 9830.08 1567.63 
9837.171567.582 9856.39 1567.45 9876.54 1567.45 9887.38 1567.49 9905 1567.5 
9912.53 1567.54 9921.3 1567.43 9940.58 1567.09 9949.5 1567.14 9967.52 1567.2 
9994.28 1567.16 9996.33 1567.1610013.61 1566.9 10022.7 1566.910029.85 1567.07 
10033.15 1567.9310033.43 156810033.94 1568.1110041.68 157010045.96 1571.08 
10047.01 1571.3110047.74 1571.5510048.68 157210050.67 1572.7 10053.7 1574 
10057.07 1575.2110058.95 157610060.04 1576.4810060.72 1576.810062.87 1577.8 
10063.29 157810067.23 1579.910067.43 1580 10067.7 1580.110067.96 1580.27 
10070.54 1581.48 10071.61581.46710076.26 1581.4110083.39 1581.3410102.91 1581.4 
10119.62 1581.8610130.63 1581.8910130.64 1581.8910131.22 1581.810135.56 1581.4 
10138.96 1581.3810143.57 1581.4410145.35 1581.4710146.02 1581.51 10151.3 1581.9 

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

****,*****..********+**,*+*****+************+*** 
9165.12 ,035 9783.28 ,0610033.15 .035 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
990510033.15 0 0 0 .1 .3 

CROSS SECTION OUTPUT Profile #1 
............................................................................................... 

* E.G. Elev (ft) * 1568.41 ' Element * Left 08 * Channel * Risht 0B * 
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* Vel Head (ft) 
* W.S. Elev fft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 

* Q Total (cfs) 
* Top Width (ft) 
* Vel Total lft/s) 
* Max Chl Dpth (ft) 
* Conv. Total (cfs) 
* Length Wtd. (ft) 
Min Ch El (ft) 

* Alpha 
* FrCtn Loss (ft) 
C 6 E LOSS Ift) 

* * f * * * * * * * * * * t t * * * * *  

Wt. n-Val. 
Reach Len. (Et) 
Flow Area (sq ft) 
Area (sq ft) 
Elow (C~S) 
Top Width (ft) 
~ v g .  vel. (ft/sl 
Hydc. Depth (ft) 
conv. (cfs) 
Wetted Per. (ft) 
Shear ilb/sq it) 
stream Power (lb/ft s )  
Cum Volume (acre-ftl 
Cum SA (acres) 

, * * , * * t * , * + / t / * i e i i * * * i  

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

program used critical depth for the water surface and continued an with the 
calculatians. 
warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

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

depth, the calculated water surface came back below crltical depth. This indicates that 
there 

i3 not a valid subcritical answer. The program defaulted to critlcal depth. 

CROSS SECTION OUTPUT Profile t2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ft) * 1568.81 * Element * Left OB ' Channel * Right 08 
* Vel Head (ft) * 0.44 * Wt. "-Val. * 0.060 * 0.035 
* W.S. Elev (ft) 1568.37 * Reach Len. Ift) * 1964.37 ' 1964.37 * 1964.37 * 
* Crit W.S. (it) * 1568.25 * Flow Area (sq ft) * 151.92 0.26 
* E.G. Sloae lftlfti '0.037247 * Area isa ftl * 151.92 * 0.26 + . - ~~ . ~ -. - - . . ~- 

+ Q Total (cfs) * 810.00 * Flow (cfsl * 809.16 * 0.84 * 
* Too Width let1 * 128.88 + Too Width ift) 128.15 * 0.73 * 
* vei Total iftjs) 5.32 * A&. vel. iftis) 5.33 - 3.27 ' 
* Max Chl Dpth lftl * 1.47 * Hydr. Depth (ft) * * 1.19 * 0.35 * 
* Conv. Total (cfs) 4197.0 * Conv. (cfs) * 4192.6 * 4.4 ' 
* Length Wtd. (ft) * 1964.37 * Wetted Per. (ft) * * 129.14 * 1.02 * 
+ Min Ch El (ft) * 1566.90 * Shear (lb/sq ft) * 2.74 * 0.59 * 
* Alpha * 1.00 * stream Power (lb/ft sl * * 14.57 * 1.92 * 
* Frctn Loss (ft) * 5.49 * Cum Volume (acreeft) * 4.03 ' 18.06 * 0.17 * 
* C & E LO95 (ft) * 0.10 * Cum SA (acres) 
* * f f * * * * * * * * * * + + * * * * * * * * * * ~ ~ % ~ * , * * t * * * * * * * * * * * ~ ~ , * * ~ * * * + * * ~ * * * * , + * * ~ * * * * * * * ~ * ~ ~ ~ * * * ~ * * * * * ~ *  

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

Profile #I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* * * * * * * * * / * / * * * * * *  
+ Po3 

~ y d r  * velocity * 

'Depth(ft1 * (ft/sl 
* 1 * LOB 
0.42 * 3 . 3 9  * 

Left Sta 

(it1 

9535.06 

Right Sta * 

(ft) 

9905.00 * 

Flow * 

(cfs) 

237.61 * 

Area ' 

isq ft) * 

70.19 * 

W.P. ' Percent ' 

(ft) * conv 

165.94 * 29.33 * 
~ - 

* 2 * Chan * 9905.00 * 10033.15 * 572.30 * 116.45 * 128.27 * 70.65 * 
0.91 * 4.91 * ~ ~ ~... 
' 3 * ROB * 10033.15 ' 10092.22 * 0.09 * 0.06 * 0.73 * 0.01 * 
0.08 * 1.62 * 
I * * * * * * / * * * , , , * f * * * k , ~ * * / * * i * * * * * ~ * ~ * * * ~ ~ * * * * * * * ~ ~ ~ , * * ~ * * * * * * * * ~ ~ ~ ~ * ~ * * * * * ~ * ~ * * * * * * * * + ~ * ~ ~ ~ ~ * ~ * * *  

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

program used critical depth for the water surface and continued on with the 
calculations. 
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Warning: Divided flaw computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

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

depth, the calculated water surface came back below critical depth. This indicates that 
there 

is not a valid subcritical answer. The program defaulted to critical depth. 

Profile #2 
, , * * * * * * + + * * * * , * * * * * * * * * * * * ~ ~ * ~ * ~ * * * * * * * ~ ~ ~ * * ~ ~ ~ * ~ ~ * * ~ ~ ~ , , ~ ~ ~ ~ . ~ , ~ * * * + , ~ * * * . * ~ * ~ , ~ * . ~ * , ~ * ~ * * ~  
* * * , * * *%**** * * * * * *  

* Po8 * Left Sta Right Sta * Flow ' Area * W.P. * Percent * 
Hydr * Velocity * 

* (ftl (ftl * (cf5) * (sq ft) * (ft) * Conv 
'Depthlft) * (ft/sl * 
* 1 * Chan f 9905.00 * 10033.15 ' 809.16 * 151.92 * 129.14 * 99.90 * 
1.19 ' 5.33 ' 
* 2 ROB 10033.15 * 10092.22 ' 0.84 ' 0.26 ' 1.02 * 0.10 * 
0.35 * 3.27 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

CROSS SECTION 

RIVER: T4N-R3W-916 
REACH: Reach-2 RS: 1.184 

INPUT 
Description: Flow rate starting at this cross-section and downstream is 

increased to 2,000cfs. 
Statlon Elevation Data nun= 100 

Sta Elev Sta Elev Sta €lev Sta Elev Sta Elev 
* *  * * * * * . * * t * * * * * * * * * * * * ~ * ~ , ~ * , * . * * * * t * ~ * * * * . * * ~ ~ * * * * * , . ~ ~ , , . . . ~ * * . ~ * + * . ~ . . ~ * .  

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

~.,~~,*,, , . , , , , , .****,,*,***,~~*~~*~,~**+~*+**~* 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9806.1910014.62 497 501.18 500 .1 .3 

CROSS SECTION OUTPUT Profile %I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

E.G. Elev (ftl 1562.80 + Element * Left OB Channel ' Right 08 * 
* Vel Head (ftl * 0.04 * Wt. "-Val. * 0.033 * 0.060 * 0.035 
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* W.S. Elev (ft) * 1562.75 * Reach Len. (ftl 497.00 + 501.18 * 500.00 * 
* CIit W.S. ift) * * Flow Area (sq ftl * 608.77 * 572.83 * 5.36 * ~. . 

* E.G. Slope ift/ftl *0.001059 * Area (sq ft) * 608.77 + 572.83 * 5.36 * 'I 3 
* Q Total (cfs) * 2000.00 * Flow (cfsj * 1087.07 * 905.42 * 7.51 * 
* Top Width Ift) * 665.81 * Top Width iftl * 452.51 * 208.43 * 4.87 * 
* Vel Total Ift/s) * 1.68 * Avg. Vel. ift/sl * 1.79 * 1.58 * 1.40 * 
* Max Chl opth (ft) * 3.15 * Hydr. Depth ift) * 1.35 * 2.75 * 1.10 * 
* Conv. Total (cfs) * 61458.5 * Conv. Icfsl * 33404.7 * 27822.9 * 230.9 * 
* Length Wtd. (ft) * 499.22 * Wetted Per. ift) * 452.53 * 208.56 * 5.26 
* Min Ch El iftl * 1559.60 * Shear ilb/sq ftl * 0.09 * 0.18 * 0.01 * 
* Alpha * 1.01 * Stream Power (lb/ft s] * 0.16 * 0.29 * 0.09 ' 
* Frctn Loss iftl 1.01 * Cum Volume (acre-ft) * 28.72 * 33.67 * 2.69 * 
* C & E LOSS Ift) * 0.01 + Cum SA (acres) 17.88 * 9.37 * 0.25 * 
* * * * * * l * * * * * * * * * * + t t * * . k * , * * * * ~ ~ ~ ~ * ~ ~ * * f * ~ ~ * * * * * * * * * ~ * * * * * ~ ~ * * * * * ~ ~ ~ * * * * ~ * * ~ ~ * * ~ ~ ~ ~ ~ ~ * * . * * . . ~ * * ~  

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 o r  greater than 1.4. This may indicate the need for additional cross sections. 

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous crass 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ftl * 1563.22 * Element * Left OR Channel * Right OR + 

* Vel Head (it) * 0.10 * Wt. n-Val. * 0.033 * 0.060 * 0.035 * 
* W.S. Elev ift) * 1563.12 * Reach Len. (ft) * 497.00 * 501.18 * 500.00 * 
* Crit W.S. iftl * Flow Area (sq it1 * 178.70 * 649.26 * 7.15 * 
* E.G. Slope (ft/ftl '0.001670 * Area (sq it) * 178.70 ' 649.26 * 7.15 * 
* Q Total icfsl 2000.00 * Flow icfs) * 584.72 *1400.72 * 14.56 * 
* Top Width (ft) * 286.12 * Top Width ift) * 72.82 * 208.43 * 4.87 * 
* vel Total lft/sl * 2.39 * ~ v g .  Vel. lft/sl * 3.27 * 2.16 + 2.04 * 
* Max Chl Dpth lit) * 3.52 * Hydr. Depth (ft) * 2.45 • 3.12 * 1.47 
* Conv. Total icfsl * 48948.1 * Conv. icfsl * 14310.6 * 34281.3 * 356.2 * 
* Length Wtd. ift) * 499.72 * Wetted Per. ift) * 75.35 * 208.56 * 5.62 * 
* Min Ch El (ftl 1559.60 * Shear ilb/sq ftl * 0.25 * 0.32 * 0.13 * 
* Alpha * 1.12 *StreamPowec ilb/fts) * 0.81 * 0.70 * 0.27 * 
* Frctn Loss iftl * 1.29 * Cum Volume (acre-ftl * 16.92 * 35.45 * 0.61 ' 
* C 6 E LOSS (ft) * 0.01 * cum SA (acres) * 5.73 ' 9.37 - 0.25 ' 
* * t r * * * * ~ * * * * * * * * * * * * * * * t t * * * * * k * * * * * * * * ~ * * * , * ~ * * * ~ ~ * * * * * ~ ~ * * * * * * * * , * * * * * % ~ ~ * * ~ ~ * * * * * * * * * , * * * * *  

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and pcevious cross 

9 
section. This may indicate the need for additional cross sections. 

Profile it1 
* * l * * * f * * * * * t * * * * * * * * * * ~ ~ ~ * ~ * * . ~ ~ ~ ~ * ~ + * * ~ ~ * * * * + ~ * * * * * * * * * ~ ~ k ~ * * * , ~ ~ , * , * * * + . ~ * * * + * * * * * * , * * * , ~ ~ * * * *  

*********,***+**** 
Pos * Left 8ta * Right Sta Flow * Area * W.P. * Percent * 

Hydr * Velocity * 
lft) * Lftl * icfsl (sq ftl * iftl * conv 

'Depthlft) ift/sl * 
1 LOB * 9039.64 * 9422.92 * 6.10 * 13.45 * 69.24 * 0.31 * 

0.19 ' 0.45 * 
2 * LOB * 9422.92 9806.19 * 1080.96 * 595.32 * 383.29 * 54.05 * 

1.55 ' 1.82 ' 
* 3 Chan * 9806.19 * 10014.62 * 905.42 * 572.83 * 208.56 * 45.27 * 
2.75 * 1.58 * 
* 4 * ROB * 10014.62 10086.09 * 7.51 ' 5.36 * 5.26 * 0.38 * 
1.10 ' 1.40 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * l * t * * * * * l * * * . f l  

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. 'This may indicate the need far additional cross sections. 

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
~ectlon. T h i ~  may indicate the need for additional cross sections. 

Profile f2 
* * * . * * * * f * , * * * * * * * * f f * * f t * * * * , * . , * * * * * * ~ ~ , , ~ * * , ~ ~ , * * * ~ , * * ~ ~ * , ~ ~ ~ * , * ~ ~ , , * * * * ~ ~ ~ * * ~ ~ ~ * * * * , ~ * * k + , * * * ~  

***+**************  
* * PO5 * Left sta Right Sta * Flow * Area * W.P. * Percent * 
Hydr ' Velocity * 
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* iftl * iftl * icfsl * isq ft) iftl * Conv 

*Depthift) * (ft/sl * 
* 1 LOB * 9422.92 * 9806.19 * 584.72 " 178.70 * 75.35 * 29.24 * 
2.45 * 3.27 * 
' 2 * Chan 9806.19 * 10014.62 * 1400.72 * 649.26 208.56 * 70.04 * 
3.12 * 2.16 * 
* 3 * ROB * 10014.62 * 10086.09 * 14.56 * 7.15 ' 5.62 * 0.73 * 
1.47 * 2.04 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

******************  

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

CROSS SECTION 

RIVER: T4N-R3W-S16 
REACH: Reach-2 RS: 1.089 

INPUT 
Description: Flow rate starting at this cross-section and downstream is 

increased to 2,710cfs. 
Station Elevation Data num= 102 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
* * * * * * * * * * * * * * f * * * * * f * / * * * * * * * * * * * * * * * f * *+ * * * * * *%%*+* * * * * * * * * * * * * * * * * * * *%* *%**+*  
8791.49 1564 8842 1563.74 8885.55 1563.6 8935.38 1563.12 8970.93 1562.94 
8984.18 1562.1 8984.39 1562.1 8984.39 1562.09 8984.46 1562.1 8992.71 1562.79 
9011.38 1563.1 9024.52 1563.21 9042.34 1563.19 9114.04 1562.69 9214.13 1562.34 
9222.88 1562.3 9235.52 1562.2 9252.88 1562.05 9259.47 1562 9261.38 1561.98 
9276.22 1561.8 9283.29 1561.75 9284.44 1561.75 9290.08 1561.72 9294.08 1561.69 
9304.14 1561.6 9358.21 1561.54 9404.59 1561.59 9514.34 1561.18 9533.06 1560.84 
9542.45 1560.8 9695.3 1560.21 9726.83 1560.01 9729.43 1560 9738.65 1559.94 
9780.22 1559.7 9814.34 1559.45 9820.71 1559.55 9854.351559.446 9924.17 1559.23 
9938.16 1559.07 9942.63 1558.8 9944.66 1558.67 9954.75 1558.92 9956.47 1558.96 
9956.75 1558.97 9956.82 1559 9956.95 1558.97 9957.46 1558.97 9958.33 1558.98 
9958.89 1558.99 9961.84 1559 9988.56 1559.2410003.72 1558.63 10004.5 1558.66 
10021.83 1559.210023.46 1559.7910023.93 156010026.83 1561.2410028.86 1562 
10030.55 1562.7 10031.2 1563.0210033.31 156410034.66 1564.5610035.46 1564.94 
10036.17 1565.210038.29 156610040.58 1566.8410043.48 156810047.35 1569.43 
10047.88 1569.610048.93 1569.7910049.25 1569.8310049.881569.90110050.76 1570 
10059.56 1571.2610065.62 1572 10069 1572.4810069.43 1572.5410072.05 1572.84 
10076.31 1573.04 10080.6 1573.310111.55 1573.1710112.65 1573.17 10113.1 1573.2 
10113.33 1573.2110114.12 1573.310129.65 157410129.96 1574.0210134.32 1574.25 
10136.62 1574.3510137.35 1574.410143.35 1574.0110145.56 1573.9910146.37 1573.95 
10147.31 1573.910148.17 1573.910150.28 1573.9710151.31 157410155.91 1574.09 
10167.96 1574.4410168.03 1574.4 

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

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

8791.49 ,035 9820.71 .05310023.46 ,035 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9820.7110023.46 502 501.28 501 .I .3 

CROSS SECTION OUTPUT Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ftl 
* Vel Head iftl 
* W.S. Elev ift) 
* Crit W.S. iftl 
E.G. Slope (ft/ftl 

* Q Total icfs) 
* Top Width (ftl 
* Vel Total (ft/s) 
* Max Chl Dpth iftl 
* Conv. Total (cfs) 
* Length Wtd. iftl 
+ Min Ch El (ftl 
* Alpha 

* Element 
* Wt. n-Val. 
* Reach Len. ift) 
* Flow Area isq ft) 
* Area (sq ftl 
* Flow (cfsl 
* Top Width (ftl 
* Avg. Vel. ift/sl 
* Hydr. Depth (Ctl 
* Conv. (cfsl 
* Wetted Per. (it1 
* shear ilblsq ftl 
* stream Power ilbi 

* 

+ 
'ft 51 * 

Left OB * 
0.035 * 
502.00 
456.73 * 
456.73 * 

Channel 
0.053 
501.28 
494.64 
494.64 
1582.18 
202.75 
3.20 
2.44 

25119.6 
202.90 
0.60 
1.93 

Right OB * 
0.035 
501.00 
4.00 ' 
4.00 * 
9.45 * 
4.44 * 
2.36 * 
0.90 * 
150.0 ' 
4.81 * 
0.21 * 
0.49 * 
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RIVER: T4N-R3W-S16 
REACH: Reach-2 RS: 0.995 

INPUT 
Description: 
Station Elevation Data n m =  117 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
* * * * * * * * * * * * * * * * * * * * * * * * * * f * * * * * * * * * * * * * % % ~ * ~ ~ ~ * * * * ~ ~ * ~ , ~ + . * * * ~ ~ * * + * * * * * * * * * * * ~ *  

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

*******************ff************f*********-*% 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. , Expan 
9825.1910020.74 504 504.09 504 .1 .3 

CROSS SECTION OUTPUT Profile #I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* E.G. Elev (ftl * 1559.12 * Element Left OB ' Channel * Right OB * 
Vel Head (ftl * 0.19 * Wt, n-Val. * 0.035 * 0.053 * 0.035 * 

* W.S. Elev (ft) * 1558.92 * Reach Len. (fti * 504.00 * 504.09 504.00 * 
* Crit W.S. lftl * 1558.49 * Flow Area lsq ftl * 395.91 368.50 * 3.90 * 
E.G. Slope (ft/ftl *0.007385 * Area lsq ftl 395.91 ' 368.50 * 3.90 * 

* Q Total lcfsl * 2710.00 * Flow rcfsl 1344.86 * 1353.77 * 11.37 * 
* Top Width (it1 641.44 * Top Width lftl * 440.64 * 195.55 5.25 * 
* Vel Total lft/sl 3.53 * Avg. Vel. lft/sl * 3.40 ' 3.67 2.92 * 
* Max Chl Dpth lft) * 3.02 * Hydr. Depth lftl * 0.90 ' 1.88 * 0.74 * 
* Conv. Total lcfsl * 31536.1 * Conv. (cfs) * 15650.0 * 15753.8 + 132.3 * 
* Length Wtd. lftl * 504.05 * Wetted Per. lftl 440.66 ' 195.70 ' 5.46 * 
* Min Ch El lftl * 1555.90 * Shear llb/sq ft) * 0.41 0.87 * 0.33 * 
* Alpha * 1.01 * Stream Power (lb/ft sl ' 1.41 * 3.19 * 0.96 * 
* Frctn Loss (ft) * 1.30 * Cum Volume lacre-ftl * 17.73 * 22.56 * 2.59 * 
* C 6 E LOSS lftl * 0.04 ' Cum SA (acres) * 6.79' 4.71 * 0.14 * 
~ * * * . * ~ * * ~ * ~ ~ * * * * * * * * * * * * * ~ % ~ * * * , , * * * ~ ~ % ~ ~ * * * * * * ~ ~ * * + * * * * * ~ * * * ~ * * * * , * ~ * * * * * * * * * * ~ * * * * * * * * * * ~ * * *  

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

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

CROSS SECTION OUTPUT Profile t2 
............................................................................................... 
* E.G. Elev lft) * 1559.43 ' Element * Left OB ' Channel * Right OB * 
* Vel Head (ft) * 0.26 * Wt. "-Val. * 0.035 ' 0.053 * 0.035 
* W.S. Elev (ftl * 1559.16 ' Reach Len. (ftl * 504.00 * 504.09 504.00 ' 
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Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

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

Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*,*******,******** 
* * PO5 * Left Sta * Right sta * Flow * A r e a  W.P. * Percent * 
Hydr ' velocity * 

* (ftl * (ft) r (cis) * (sq ft) * (ftl * con" 
*Depth(ftl * (ftlsl * 
* 1 LOB * 9331.78 * 9825.19 * 1344.86 * 395.91 + 440.66 * 49.63 * 
0.90 * 3.40 
* 2 * Chan * 9825.19 * 10020.74 1353.77 * 368.50 * 195.70 * 49.95 ' 
1.88 * 3.67 ' 
* 3 * ROB * 10020.14 ' 10096.17 * 11.37 * 3.90 ' 5.46 * 0.42 * 
0.74 * 2.92 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
****,************* 

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

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

Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

**,+****,+***,**** 
Pos ' Left Sta * Right Sta ' Flow * Area W.P. * Percent * 

Hydr * Velocity * 
* ift) * (ftl * (CfS) * (sq ftl * Lftl * Con" 

*Depthlft) * Ift/sl * 
1 * LOB 9331.18 9825.19 * 1126.58 * 245.53 * 161.17 * 41.57 ' 

1.54 * 4.59 * 
* 2 * Chan * 9825.19 * 10020.74 ' 1566.76 * 414.86 * 195.70 * 57.81 ' 
2.12 * 3.78 * 
* 3 * ROB * 10020.74 * 10096.77 16.66 ' 5.15 * 5.70 * 0.61 * 
0.98 * 3.24 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

> * * * * * * * * k * * * * * * % *  

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

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

CROSS SECTION 

RIVER: T4N-R3W-S16 
REACH: Reach-2 RS: 0.899 

INPUT 
Description: 
Station Elevation Data num= 131 

sta Elev sta Elev Sta Elev sta Elev Sta Elev 
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. . 
* Lenoth Wtd. lft) 

. . . 
Alpha 1.01 ' Stream Power (1b/ft sl * 0.52 * 0.74 ' 0.21 * 

+ Frctn Loss (it) * 1.40 * Cum Volume (acre-ft) 8.97 * 15.69 * 0.40 ' 
* C 6 E Loss (ft) * 0.04 * Cum SA (acres1 * 1.31 * 1.92 * 0.06 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. Thie may indicate the need for additional cross sections. 

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

water surface was used. 

Profile H1 
* * t f * * * f * . * * + i * t t * * * * * * * * * * * , * * * ~ , * * ~ ~ * * , * * * * + * * * . * * ~ ~ . , , * ~ , * ~ ~ ~ ~ ~ * * * * * ~ * * ~ * * ~ * , * * + + * * * , ~ * * * ~ ~ * , *  

***.******,*****-* 
Pos * Left Sta ' Right Sta * Flow * Area * W.P. * Percent * 

Hydr * Velocity * 
* , * If+, 

$-., 

'Depthlftl * (ft/sj * 
* 1 * LOB * 9391.09 
0.86 * 1.30 * 
* 2 * LOB * 9564.68 
1.78 ' 2.11 * .~~ 
' 3 * Clian 9738.27 * 10025.73 * 1874.45 * 880.48 * 287.58 * 69.17 * 
3.06 * 2.13 * 
' 4 + ROB * 10025.73 * 10175.00 * 14.19 * 8.97 1 8.52 ' 0.52 
1.09 * 1.58 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* * . * * r * * * * r * i * * * * *  

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional crass sections. 

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

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

water surface was used. 

Profile #2 
................................................................................................... 

I*%*****tt*t***l.f 

" Po5 * Left Sta Right Sta * Flow * Area * W.P. * Percent 
Hydr * Velocity * 

* lft) * (ftl (cfs) * (sq ft) * lft) * Conv 
*De~thlftl lftlsl r . ~~,~~ . . . ~ .  
* 1 + LOB + 9564.68 * 9738.27 1 474.67 ' 178.17 * 88.17 ' 17.52 ' 
2.06 * 2.66 * 
* 2 Chan 9738.27 * 10025.73 * 221.6.29 * 924.44 ' 287.58 ' 81.78 * 
3.22 * 2.40 * 
* 3 ROB * 10025.73 * 10175.00 * 19.04 ' 10.23 ' 8.67 ' 0.70 * 
1.24 ' 1.86 * 
t * * * t t * * * * t t * / * * / t f * * * ~ * , ~ * * * * * ~ * ~ * * * * , , ~ * * * + * ~ * * * * * , , * * + * * * * * * * , * , ~ ~ * * , ~ * , ~ ~ + * * * * ~ , , , ~ * + * + ~ ~ ~ , * ~  

* * , , * , * * * * * k * * , , * *  

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

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

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

water surface was used. 
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CROSS SECTION 

RIVER: T4N-R3W-316 
REACH: Reach-2 RS: 0.831 

INPUT 
Description: 
Station Elevation Data nun= 135 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
I * * * * f * * * * * * i * ~ * * * * * f l * * * * t t l * * * * * t * * * * + ~ * ~ * * * ~ * * + * , ~ * * * ~ ~ * * * * ~ ~ * * ~ ~ ~ ~ + ~ ~ * * * * ~ ~ *  

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

f**********f***t*fl*tttl*****tli****~******,******** 

9485.32 ,035 9836.22 ,0610015.15 .033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9836.2210015.15 0 0 0 .1 .3 

Right Levee Station=10106.04 Elevation= 1561.07 

CROSS SECTION OUTPUT Profile K1 
* * * * * * * * * * * * * * * * * l * * I t ) * * * i t i * * i t i * * * * t l * * * * * * * ~ ~ , ~ * ~ * * ~ * ~ ~ * * * * * * * * * * * * * * * * * * * * * * * * * * * * , * * * * * * *  

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

' E.G. Slope (ft/ftl 
Q Total (cfsl 

* Top Width (ftl 
* vel Total (ft/sl 
* Max Chl Doth iftl 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (Cis) 
Top Width (ftl 
Avg. vel. (ft/sl 
Hvdr. DeDth lftl 

* Left OB 
* 0.035 
* 654.49 

129.39 
* 129.39 
* 538.36 
* 259.98 
* 4.16 

Channel 
0.060 
654.49 
350.83 
350.83 
2123.14 
178.93 
6.05 
1.96 

Right 08 * 
0.033 * 
654.49 ' 
7.09 * 
7.09 + 

48.51 * 
7.10 * 
6.84 * 
1.00 * - .  . ~ .  ~. . . ~ ~~ - ~ ~ 

* Con". Total (cfsl * 17366.0 * Conv. (cis) * 3449.8 * 13605.3 ' 310.8 * 
* Length Wtd. (ftl 654.49 * Wetted Per. (ft) * 260.00 ' 179.04 * 7.38 * 
Min Ch El (ft) * 1553.54 * Shear (lb/sg ft) 0.76 * 2.98 * 1.46 * 

* Alpha 1.07 ' Stream Power (Ib/ft s )  ' 3.15 * 18.03 ' 10.00 * 
* Frctn Loss ift) * 0.33 *cumvolume(acre-ft) * 10.60 * 10.27 * 2.46 * 
* C & E Loss lftl 0.03 * Cum SA lacresl . . ,~~ ~~, 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

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





depth, the calculated water surface came back below critical depth. This indicates that 
there 

is not a valid subcritical answer. The program defaulted to critical depth. 
Note: Multiple critical depths were found at this location. The critical depth with the 
.lowest, valid, 

water surface was used. 

Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* *****************  

Po3 * Left Sta * Right Sta * Flow * Area ' W.P. ' Percent * 
Hydr ' Velocity ' 

* * lft) lft) * Icfsl lsq ftl ' (ftl * conv 
'Depthlftl * lft/sl * 
* 1 * LOB * 9485.32 * 9660.77 * 57.72 ' 19.60 * 62.10 * 2.13 * 
0.32 + 2.95 " 
+ 2 * LOB 9660.77 '9836.22 * 493.64' 107.63* 175.47* 18.22* 
0.61 * 4.59 * 
* 3 * Chan * 9836.22 * 10015.15 * 2110.34 351.26 * 179.04 * 77.87 * 
1.96 * 6.01 * 
* 4 * ROB * 10015.15 * 10106.04 * 48.30 * 7.11 * 7.38 * 1.78 * 

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

program used critical depth for the water surface and continued on with the 
calculations: 
Warning: The energy 1055 was greater than 1.0 it 10.3 mi. between the current and previous cross 

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

depth, the calculated water surface came back below critical depth. This indicates that 
there 

is not a valid subcritical answer. The program defaulted to critical depth. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

' water surface was used. 

CROSS SECTION 

RIVER: T4N-R3W-S16 
REACH: Reach-3 RS: 0.707 

INPUT 
Description: 
Station Elevation Data num= 150 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



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

*t**************t****~~,**********.**+********** 

9331.86 .035 9683.81 ,0610038.21 ,033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9815.3110032.79 554 554.39 554 .1 .3 

Right Levee Station=10180.92 Elevation= 1551.58 

CROSS SECTION OUTPUT Profile #1 
* * * * t t * * l * * * t * * * * * * + . ~ . . , * ~ * ~ * * * * * * * . * * * * * * * * ~ * * * * * * * * * * * * * ~ ~ ~ ~ ~ ~ ~ ~ * * * * * * . * * ~ ~ - * . * ~ * ~ ~ * ~ * ~ ~ ~ * * . k  

* E.G. Elev (ft) * 1555.17 * Element * Left OB ' Channel * Right OB * 
* Vel Head (ft) * 0.02 * Wt. n-Val. * 0.051 ' 0.060 * 0.035 * 
* W.S. Elev (ftl * 1555.15 * neach Len. (ftl 554.00 + 554.39 * 554.00 ' 
* Crit W.S.  (ftl 1550.81 * Flow Area (so fti * 1282.13 ' 1016.50 * 319.81 * ~ ~ 

~ . .  . 
E.G. slope .ift/ft) *0.000203 * Area isq ft) * 1282.13 * 1016.50 * 319.81 * 

* Q Total icfsl * 2710.00 * Flow (c~s) * 1111.09 ' 1241.39 * 357.52 * 
* Top Width (ft) 802.68 * Top Width (ft) * 514.96 * 157.42 * 130.30 * 
* Vel Total (ftls) 1.03 + Avg. Vel. ift/si * 0.81 * 1.22 * 1.12 * 
Max Chl Dpth (ft) * 10.20 * Hydr. Depth (ft) * 2.49 * 6.46 * 2.45 * 
Conv. Total (cfsl '190343.6 * Conv. (cfsl * 18040.1 ' 87192.2 * 25111.3 * 

* Length Wtd. (ft) * 554.14 * Wetted Per. (it) * 515.00 * 151.69 * 131.59 * 
* Min Ch El (ft) * 1548.26 ' Shear (lb/sq ft) * 0.03 * 0.08 * 0.03 * 
Alpha * 1.08 *StreamPower(lb/fts)* 0.03 ' 0.10 * 0.03 * 
Frctn Loss (ft) * 0.32 Cumvolume (acce-ft) 14.89 * 36.48 + 14.82 * 

* C & E LOSS (ft) * 0.02 * Cum SA (acres) 40.42 * 9.17 * 6.91 ' 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The conveyance ratio iupstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

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

water surface was used. 

CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

E.G. Elev (ft) * 1555.33 * Element * Left OB Channel * Right OB * 
* Vel Head (ft) 0.03 * Wt. "-Val. * 0.057 * 0.060 * 0.050 ' 
* W.S. Elev ift) 1555.30 ' Reach Len. ift) * 554.00 + 554.39 * 554.00 ' 
* Crit W.S. (ft) * 1550.81 * Flow Area (sq ft) 901.91 * 1038.98 * 31.21 * 
* E.G. Slope (ft/ft) *0.000312 * Area ( s q  ft) * 901.97 *1038.98 ' 31.21 * 
Q Total (cfs) .* 2110.00 ' Flow Icfs) * 1010.53 * 1597.35 * 42.12 * 
Top Width iftl * 384.99 * Top Width (it) * 216.00 * 151.42 * 11.51 * 
vel Total (ft/s) * 1.37 * Avg. vel. (ft/s) * 1.19 * 1.54 * 1.13 * 

* Max Chl Dpth (ft) * 1.04 * Hydr. Depth (ft) * 4.18 * 6.60 * 3.22 * 
* Conv. Total lcfs) *153419.8 * Conv. (cfs) * 60605.2 * 90430.0 * 2384.7 * 
* Length Wtd. (it) * 554.17 Wetted Per.  (ft) * 219.11 * 151.69 * 13.50 * 
' Mln Ch El (ft) * 1548.26 * Shear ilb/sq ft) * 0.08 * 0.13 * 0.05 * 
* Alpha 1.05 Stream Power ilb/ft s )  * 0.10 * 0.20 * 0.06 * 
* Fcctn Loss ift) * 0.46 * Cum Volume (acreeft) * 80.68 * 31.15 * 2.89 ' 
C & E Loss (ft) * 0.02 * Cum SA ( a c r e s )  * 35.81 * 9.17 * 1.99 ' 

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

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

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

water surface was used. 

Profile ill 
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* * Pos * Left Sta * Right Sta * Flow * Area * W.P. * Percent * 
Hydr * Velocity * 

* (ftl * (ftl * Icfs) * lsq ft) * (ft) * Conv 
*Depth(ft) * Ift/sl * 
' 1 * LOB * 9337.86 * 9606.62 * 166.12 ' 269.71 * 246.23 * 6.13 
1.10 * 0.62 * 
* 2 * LOB * 9606.62 * 9875.37 * 944.97 + 1012.42 ' 268.78 * 34.87 ' 
? 77 ' 0 97 ' -. . . 
* 3 * Chan * 9875.37 * 10032.79 * 1241.39 + 1016.50 + 157.69 * 45.81 * 
6 r l 6  * 1 7 7  ' .... - ... 
* 4 * ROB * 10032.79 * 10180.92 * 357.52 ' 319.81 131.59 * 13.19 1 
? . 4 5  * 1 17 * 

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

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

water surface was used. 

Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
**,************,** 

Po, ' Left Sta * Right Sta Flow * Area  * W.P. * Percent * 
Hydr * Velocity * 
* e * lftl (ftl (CfS) * ISq ftl * (ft) * Con" 
'Depthlit) * (ft/sl 
* 1 * LOB * 9606.62 * 9875.37 * 1070.53 * 901.97 ' 219.17 ' 39.50 * 
4.18 * 1.19 * 
* 2 * Chan * 9875.37 * 10032.79 * 1597.35 * 1038.98 ' 157.69 * 58.94 * 
6.60 * 1.54 * 
* 3 * ROB 10032.79 * 10180.92 * 42.12 * 37.27 ' 13.50 * 1.55 * 
3.22 * 1.13 * 
~ , * . * ~ * * * . ~ ~ * + , * ~ ~ ~ ~ ~ ~ * ~ * , ~ ~ ~ * * * ~ ~ ~ * + * ~ ~ * ~ * ~ ~ ~ ~ * * * ~ * ~ ~ + * * , , . ~ * ~ ~ ~ * ~ ~ * ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ * * ~ ~ * * , * * * * * ~ ~ *  

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

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

water Surface w a ~  used. 

CROSS SECTION 

RIVER: T4N-R3W-S16 
REACH: Reach-3 RS: 0.602 

INPUT 
Descript~on: 
Station Elevation Data num- 141 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9446.59 1555.4 9457.65 1555.37 9486.25 1554.92 9507.78 1554.68 9527.23 1554.59 
9528.67 1554.6 9541.07 1554.56 9548.18 1554.56 9555.39 1554.58 9556.59 1554.59 
9556.72 1554.6 9556.89 1554.59 9557.28 1554.58 9570.25 1554.62 9579.61 1554.71 
9580.11 1554.7 9589.64 1554.81 9594.23 1554.84 9599.46 1554.86 9599.93 1554.86 
9615.8 1554.7 9623.31 1554.71 9633.26 1554.59 9640.18 1554.5 9646.83 1554.01 
9646.89 1554 9649.8 1553.79 9651.25 1553.68 9651.38 1553.68 9670.51 1553.7 
9680.6 1553.57 9702.14 1553.23 9706.13 1553.21 9107.59 1553.21 9730.8 1553.1 
9139.4 1553.15 9751.78 1553.08 9762.18 1553.06 9776.5 1552.95 9780.28 1552.9 
9797.14 1552.82 9798.59 1552.83 9799.81 1552.81 9814.26 1552.7 9820.22 1552.6 
9822.66 1552.62 9825.23 1552.61 9858.07 1552.61 9864.21 1552.6 9869.41 1552.64 
9871.39 1552.64 9874.14 1552.64 9878.2 1552.62 9901.23 1552.63 9939.29 1552.5 
9960.22 1552.15 9965.28 1552.06 9969.69 1552 9977.25 1551.89 9991.28 1551.7 
9994.75 1551.52 9997.11 1551.5210001.14 1551.6910009.27 1551.9710010.66 1552 
10013.14 1552.0910016.54 1552.2110016.721552.25510016.751552.263 10016.81552.275 
10011.5 1552.45 100181552.57510018.081552.59510018894 1552.8110023.35 1554 
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Manning's n Values num= 3 
Sta n Val Sta n Val sta n Val 

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

9446.59 ,035 9869.41 .0610018.94 ,033 

Bank Sta: Left Right Lengths: Left Channel night Coeff Contr. Expan. 
9939.29 10017.5 512 510.98 511 .1 .3 

Right Levee Statian-10184.95 Elevation= 1557.65 

CROSS SECTION OUTPUT Profile t l  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev lftl 1554.82 * Element * Left 08 * Channel * Right 08 * 
* Vel Head (ftl * 0.24 * Wt. n-Val. + 0.041 ' 0.060 * 0.041 
* W.S. Elev lftl * 1554.59 * Reach Len. lft) + 512.00 * 510.98 * 511.00 * 
* Crit W.S. lft) * 1553.94 * Flow Area (sq £ti * 483.09 * 202.66 * 8.74 * 
* E.G. Slope ift/ftl *0.006354 * Area isq ftl * 483.09 * 202.66 * 8.74 
* Q Total icfsl * 2710.00 * Flow lcfs) * 1928.12 * 754.45 * 27.43 * 
Tap Width lftl * 417.98 * Top Width lftl * 331.50 ' 78.21 * 8.27 * 
Vel Total lft/sl * 3.90 * Avg. Vel. (ft/sl 3.99 * 3.72 * 3.14 * 

' Max Chl Dpth (ftl * 9.49 Hydr. Depth (ftl * 1.46 * 2.59 * 1.06 * 
* C M V .  Total LCfs) * 33996.3 * Conv. Icfsl * 24187.8 ' 9464.5 * 344.0 * 
* Length Wtd. lftl * 511.62 + Wetted Per. lftl * 331.54 * 78.26 * 8.54 * 
Min Ch El iftl * 1551.52 * Shear (lb/sq ftl * 0.58 * 1.03 * 0.41 * 
Alpha * 1.00 + stream Power (lb/ft 61 * 2.31 3.82 ' 1.27 * 

* Frctn Loss (ft) * 1.00 * Ctun Volume (acre-ftl 63.67 * 28.73 " 12.73 * 
* C s E LOSS (ft) * 0.05 * Cum SA (acres1 * 35.04 * 7.67 * 6.09 * 
* * * / * * * * * * * * * * , * * * * * * * * * * * * * * * * * * * * * * * * * ~ , * * * * * * ~ * , * * ~ * ~ ~ ~ * ~ * . * * * * * * ~ * + ~ * * ~ * * * * . * ~ * * k ~ ~ * ~ * * * * * * *  

Warning: Divided flow computed far this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream c~nveyancel is less than 

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

section. This may indicate the need for additional cross section:. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

Water surface was used. 

CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. EleV Iftl 
* Vel Head Iftl 
W.S. Elev Iftl 
Crit W.S. iftl 

' E.G. Slope jft/ft) 
* Q Total (cfsl 
Top Width Iftl 

* Vel Total Iftls] 
* Max Chl Dpth ift) 
* ConV. Total (cl.31 
* Length wtd. lft) 
* Min Ch El lftl 
* Alpha 
* Frctn Loss lfti 
* C S E LOSS lit) 
* * * * * * * . * * , k * , + * * * * * * * * ,  

Element 
Wt. n-Val. 
Reach Len. (ftl 
Flow Area isq ftl 
Area isq ftl 
Flow icfsl 
Top Width ift) 
Avg. Vel. (ft/sl 
Hydr. Depth iftl 
conv. lcfsl 
Wetted Per. Iftl 
Shear llb/sq ftl 
stream Power Ilblft r 
Cum Volume (acre-Etl 
Cum SA (acres1 

******,*******,.***.*# 

Left OB * 
0.041 * 

512.00 * 
467.48 ' 
467.48 * 
1930.98 * 
275.94 * 

Channel ' 
0,060 ' 
510.98 ' 
203.08 * 
203.08 ' 
751 .60 * 

Right OB * 
0.041 * 
511.00 'A  

8.78 ' 
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warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This mav indicate the need ror additional cross sections. 

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

water surface was used. 

Profile It1 
. . . . . . . . . . . . . . . . . . . . . . .  
************-*--**  

+ POS 
Hydr * velocity * 
* 
*Depthlftl * (ft/s) * 
* 1 * LOB 
0.55 * 2.23 * 
* 2 * LOB 
1.77 * 4.18 * 
* 3 * Chan 
2.59 * 3.72 * 
* 4 * ROB 
1.06 ' 3.14 * 

**%**********************,  

* Left Sta * Right Sta ' 
* lftl * lftl 

9446.59 * 9692.94 * 

* 9692.94 * 9939.29 * 

* 9939.29 * 10017.50 * 

* 10017.50 * 10184.95 * 

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

Flow * Area * 

lcfsl (sq ftl * 

104.38 * 46.82 * 

1823.74 ' 436.28 * 

754.46 * 202.66 * 

27.43 * 8.74 * 

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

W.P. * Percent * 

(ftl * Conv 

85.18 ' 3.85 * 

246.36 ' 67.30 * 

78.26 * 27.84 * 

8.54 * 1.01 * 

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

0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

Profile #2 
.................................................................................................. 

* POS * Left Sta * Right Sta ' Flow * Area * W.P. * Percent ' 
Hydr * Velocity * 
* * (fti * (ft) " (CfSl * (54 ft) * (ft) * Con" 
*Depth(ft) * (ft/s) * 
* 1 * LOB * 9446.59 * 9692.94 * 97.95 * 29.88 * 30.49 * 3.61 * 
1.01 * 3.28 * 
* 2 * LOB * 9692.94 * 9939.29 * 1833.03 437.60 * 246.36 * 67.64 * 
1.78 * 4.19 * 
* 3 * Chan * 9939.29 * 10017.50 * 751.60 * 203.08 * 78.26 * 27.73 * 
2.60 * 3.70 * 
* 4 " ROB * 10017.50 * 10184.95 27.42 8.78 * 8.56 * 1.01 * 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance] is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

Warning: The energy lass was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

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

water surface was used. 

CROSS SECTION 

RIVER: T4N-R3W-S16 
REACH: Reach-3 RS: 0.506 

INPUT 
Description: Flow rate starting at this cross-section and downstream is 

increased to 3,140cfs. 
Station Elevation Data num= 137 
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Sta  lev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

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

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Enpan. 
9853.0310020.51 511 511.92 512 .1 .3 

Right Levee Station-l0180.13 Eievation- 1559.43 

CROSS SECTION OUTPUT Profile #1 
* * * * * * * * *  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* E.G. Elev (ft) 1553.77 * Element + Left 08 * channel * Right 00 * 
* Vel Head (ft) 0.06 *Wt.n-Val. * 0,044 * 0.060 * 0.033 * 
* W.S. Elev (ft) * 1553.72 Reach Leo. (ft) * 511.00 ' 511.92 * 512.00 * 
* Crit W.S. (ft) 1551.73 Flow Area isq ft) * 973.89 * 677.50 * 23.88 * 
* E.G. Slope (ft/ft) '0.001017 Area lsq ft) 973.89 * 677.50 * 23.88 * 
* Q Total icfsl 3140.00 Flow lcfs) * 1733.08 * 1356.98 * 49.94 ' 
* Top Width (ft) 683.02 * Top Width lft) + 502.45 * 167.48 * 13.10 * 
* Vel Total (ft/s) * 1.87 * Avg. Vel. (ft/s) 1.78 * 2.00 * 2.09 * 

Max Chl Dpth (ft) * 7.52 * Hydr. Depth lft) * 1.94 * 4.05 * 1.82 * 
* Conv. Total (cfsl * 98486.3 * Conv. lcfs) * 54358.3 * 42561.8 * 1566.3 * 
* Length Wtd. (ftl ' 511.53 * Wetted Per. (ft) + 502.46 * 167.69 ' 13.59 * 
* Min Ch El (ft) 1548.98 Shear (lb/sq ft) 0.12 * 0.26 ' 0.11 * 
* Alpha 1.01 1 Stream Power (lb/ft s )  * 0.22 * 0.51 * 0.23 * 
Frctn Loss ift) * 0.76 Cum Volume (acre-ft) * 55.10 * 23.56 * 12.54 * 

* C & E LO$* (ft) 0.00 * Cum SA (acres) * 30.14 * 6.23 * 5.97 ' 
* , * * * * * * * * * * * * * * * * i * * , * * * * * , . , * * ~ * * * , * ~ * * ~ + ~ ~ ~ ~ * * * * ~ * ~ * * * * ~ * * * * * ~ * ~ * ~ * * * * ~ ~ ' * * * . k * ~ . ~ * * * * * * + * ~ *  

Warning: The conveyance ratio (upatream conveyance divided by downstream conveyance) is leas than 
0.7 or  greater than 1.4. This may indicate the need for additional cross sections. 

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

water surface was used. 

CROSS SECTION OUTPUT Profile t2 
* * * * * . * * f * t / * * l * * * t * * ~ ~ ~ , ~ * * * * * ~ ~ , ~ * ~ * * ~ * * ~ ~ ~ . * ~ * * * ~ ~ ~ . * , * ~ * . . * * ~ ~ * ~ . ~ * , ~ * ~ . * * * ~ * * * . ~ * * ~ * ~ ~ * * + *  

* E.G. Elev lft) * 1553.78 Element + Left 08 ' Channel ' Right OB * 
* Vel Head (ft) 0.06 *Wt.n-Val. * 0.044 * 0.060 * 0.033 * 
W.S. Elev (ft) * 1553.72 * Reach Len. (ft) * 511.00 * 511.92 ' 512.00 * 

* Crit W.S. ift) * 1551.73 * Flow Area isq ft) * 848.12 * 677.63 * 23.89 * 



* E.G. Slope lft/ft) 
* Q Total icfsl 
* Top Width lftl 
* Vel Total (it/sl 
* Max Chl Dpth lftl 
* Conv. Total (cis) 
* Length Wtd. lftl 
* Min Ch El (ft) 
Alpha 

* Frctn Loss lftl 
* C 6 E LOSS (ftl 
+*********+**,***+*** 

* Area lsq ft) 
* Flow (cf~l 
* Top Width (ftl 
Avg. Vel. lft/sl 

* Hydr. Depth lftl 
conv. (Cf.31 

* Wetted Per. (ft) 
* Shear (lb/sq ftl 
* Stream Power (lb/ft $1 
* Cum Volume lacre-ftl 
* cum SA lacresl 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 o r  greater than 1.4. This may indicate the need for additional cross sections. 

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

water surface was used. 

Profile X1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
********,**,****** 
* * POS * Left Sta * Right Sta ' Flow * Area * W.P. * Percent * 
Hydr * Velocity * 
+ * (ft) * (ftl * (cfsl * lsq ftl * lit1 * conv 
'Depthlet) * lft/sl * 
* 1 * LOB * 9304.63 * 9578.83 * 305.01 * 234.44 * 228.26 9.71 * 
1.03 * 1.30 
' 2 * LOB * 9518.83 ' 9853.03 * 1428.08 * 739.45 * 214.21 * 45.48 * 
2.70 * 1.93 * 
* 3 * Chan * 9853.03 + 10020.51 * 1356.98 * 617.50 * 161.69 * 43.22 * 
4.05 ' 2.00 * 
* 4 * ROB * 10020.51 * 10180.13 * 49.94 * 23.88 ' 13.59 * 1.59 * 
1.82 ' 2.09 * 
* * * f * l * * * f t * * l , * * * * * , * * + , ~ ~ * * * * * * * t * * * . ~ ~ ~ , * + ~ + ~ ~ ~ ~ * + ~ * * , ~ , ~ * * * * * ~ , ~ ~ ~ * * ~ , , % ~ ~ * * * ~ ~ ~ ~ * * * , ~ ~ , *  

* *%** * * * * * * * * * * *+ *  

warning: The conveyance ratio [upstream conveyance divided by downstream conveyance) is less than 
0.7 o r  greater than 1.4. This may indicate the need for additional cross sections. 

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

water surface was used. 

Profile X2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* Pos * Left Sta * Right Sta * Flow * Area * W.P. * Percent * 
Hydr * Velocity * 

* (ftl * (ftl * (cfsl (sq ft) * lftl * Conv 
'Depthlftl * (ft/sl * 
* 1 * LOB *9304.63 '9578.83 * 211.60' 108.47* 62.68* 6.14 ' 
1-11 * 1.95 * ~ ~~ ~ 

* 2 * LOB * 9578.83 * 9853.03 ' 1513.15 * 739.65 * 274.21 * 48.19 * 
2.10 * 2.05 * 
* 3 - Chan * 9853.03 * 10020.51 * 1365.01 * 677.63 * 167.69 * 43.41 * 
4.05 * 2.01 * 
' 4 ROB 10020.51 10180.13 * 50.24 * 23.89 * 13.59 ' 1.60 * 
1.82 * 2.10 ' 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
+**.%*++**.*.,**** 

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

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

water surface was used. 

CROSS SECTION 

RIVER: T4N-R3W-S16 
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REACH: Reach-3 RS: 0.409 

INPUT 
Description: 
Station Elevation Data 

Sta Elev sta 
......................... 
9496.56 1553.1 9508.13 
9560.84 1552.34 9572.26 
9637.98 1552 9650.85 
9691.55 1551.53 9696.18 
9722.39 1551 9723.77 
9758.43 1551 9768.02 
9808.16 1550.7 9828.47 
9864.54 1550.35 9880.42 
9902.08 1549.6 9904.28 
9940.88 1549.7 9940.89 
9999.44 1549.4510000.64 
10023.77 1549.5610031.87 
10047.13 155010056.45 
10111.91 1551.1510131.87 
10163.81 155210164.18 
10197.39 1552.5610199.52 
10204.07 155210204.58 
10216.68 1547.7410216.75 
10219.91 154810219.94 
10232.3 1548.1510232.69 
10237.61 1547.310241.28 
10256.2 154810258.63 
10266.47 1549.2210268.31 

n m =  115 
Elev Sta 

1552.98 9530.27 
1552.24 9612.78 
1551.92 9661.05 
1551.5 9703.28 
1550.96 9733.33 
1550.98 9777.02 
1550.58 9849.88 
1550.04 9882.11 
1549.63 9911.67 
1549.75 9941.03 
1549.4910007.01 
1549.510034.67 
1550.2910063.46 
1551.5110151.15 

155210164.24 
1552.7910201.26 
1551.8310209.97 
1547.7210217.01 

154810224.81 
1548.1310232.73 
1546.6510243.16 
1548.2110263.03 

154810271.07 

Elev Sta Elev Sta 
, * * * * / ~ * * + * * * t * * * f * * l * * * , ~ ~ ~ ~ * * *  

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

* * * * * * f * f * , * * * * * * * * * *%* , *+** * * * * * * * * * * * *%**** * * *  
9496.56 ,035 9757.82 ,0610068.46 ,033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9858.9210068.46 580 588.42 580 .1 .3 

Right Levee Station-10201.26 Elevation= 1552.93 

Elev 
* * * f * * * *  

1552.4 
1552.08 
1551.71 
1551.41 

1551 
1550.72 
1550.5 
1549.72 
1549.75 
1549.52 
1549.45 
1549.57 
1550.89 
1551.96 
1552.35 
1552.07 

1548 
1548.02 
1548.14 

1548 
1547.63 
1549.36 
1544.39 

CROSS SECTION OUTPUT Profile #l 
******************** , * * * *****************%******** , * * * *%**%*+** ,%**+********%***********%******  
* E.G. Elev lft) * 1553.00 * Element * Left 08 * channel * Right 08 * 
* Vel  Head (ft) * 0.09 * Wt. "-Val. * 0.047 * 0.060 0.033 * 
* W.S. Elev lft) * 1552.91 * Reach Len. Lft) * 580.00 * 588.42 * 580.00 * 
* Crit W.S. Ift) * 1551.61 * Flow Area (sq ft) * 468.62 * 652.02 * 178.87 * 
* E.G. Slope Ift/ft) +0.002401 * Area lsq ft) * 468.62 * 652.02 * 178.87 * 
* Q Total (cfs) * 3140.00 * Flow lcfsl * 972.26 * 1685.90 * 481.85 * 
Tap Width lft) * 686.98 * Top Width (ft) * 344.89 ' 209.54 * 132.56 " 

* Vel Total lft/sl * 2.42 * Avg. Vel. (ft/sl * 2.07 * 2.59 * 2.69 * 
* Max Chl Dpth Ift) * 8.52 * Hydc. Depth (ft) * 1.36 * 3.11 * 1.35 * 
* Con". Total lcfs) * 64078:l - Conv. (cfs) * 19841.1 * 34404.5 * 9833.2 * 
* Length Wtd. (ftl * 583.58 * Wetted Per. (it) * 344.91 * 209.65 * 132.59 * 
* Min Ch El lft) * 1549.30 * Shear (lb/sq ft) * 0.20 * 0.47 ' 0.20 * 
* Alpha 1.03 * Stream Power (lb/ft s ]  * 0.42 * 1.21 * 0.54 * 
* Frctn Loss (ft) * 2.51 * cum Volume (acre-ftl * 46.64 15.75 * 11.35 * 
* C 6 E LOSS lft) * 0.01 * Cum SA (acres1 * 25.17 ' 4.01 * 5.11 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need far additional cross sections. 

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

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

water surface was used. 

CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* E.G. Elev Ift) * 1553.02 * Element * Left 08 * Channel * Right OB * 
* vel Head (ft) " 0.09 ' Wt. n-Val. * 0,047 * 0,060 ' 0.033 * 
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* W.S. Elev iftl * 1552.93 * Reach Len. (ftl * 580.00 * 588.42 * 580.00 * 
* crlt W.S. (ftl * 1551.61 
* E.G. Slope (ft/ftl *0.002345 
Q Total icfsl * 3140.00 

* Top Wzdth (ftl * 687.22 
* Vel Total (ft/sl * 2.40 
* Max chl Dpth (ftl * 3.62 
* Conv. Total (cfsl * 64836.0 
* Length Wtd. (ftl * 583.60 
* Mln Ch El (ftl * 1549.30 
* Alpha * 1.03 
* Frctn Loss (ftl * 2.36 
* C & E LOSS lftl * 0.01 
................................... 

* Flow Area  (sq ftl * 473.42 * 654.94 
* Area ( s q  ftl * 473.42 654.94 
* Flow (cis1 977.34 ' 1678.64 
* TOP Width (it1 * 344.95 * 209.54 
* Avg. Vel. (ft/sl 2.06 * 2.56 
* Hydr. Depth (ftl * 1.37 * 3.13 
* Conv. (cfsl * 20180.6 ' 34661.3 
* Wetted Per. (ftl * 344.99 * 209.65 
* Shear (lb/sq ft) * 0.20 * 0.46 
stream Power (lb/ft sl ' 0.41 * 1.17 

* Cum volume (acre-ftl * 56.49 * 16.85 
* cum sA (acres) * 25.16 * 4.01 

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

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

warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

~ote: ~ultiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

Profile #1 
......................................................................................... 

******************  
+ * POS * Left Sta * Right Sta * Flow * Area * W.P. * percent ' 
Hydr * Velocity * 

(ftl * (it1 (cfsl * isq ftl * (it1 * COnv 
'Depthlft) (ft/sI * 
* 1 * LOB * 9496.56 * 9677.74 175.45 * 113.81 ' 163.71 * 5.59 * 
0.10 * 1.54 ' 
* 2 * LOB * 9677.74 * 9858.92 * 796.80 ' 354.81 * 181.20 * 25.38 * 
1.96 * 2.25 * 
* 3 * Chan * 9858.92 * 10068.46 * 1685.90 * 652.02 * 209.65 * 53.69 ' 
3.11 * 2.59 * 
* 4 f ROB * 10068.46 * 10201.26 * 481.85 * 178.87 * 132.59 * 15.35 * 
1.35 * 2.69 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

Warning: The energy lass was greater than 1.0 ft (0.3 ml. between the current and previous crass 
section. This may indicate the need for additional cross sections. 

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

water surface was used. 

Profile # 2  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * * * * * * * *%**** . * *  
% Po5 * Left Sta Right Sta * Flow * Area * W.P. * Percent ' 
Hydr * Velocity * 

1.55 * 
* LOB 

2.23 * 
* Chan 
2.56 * 
* RDR 

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

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



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

water surface was used. 

CROSS SECTION 

RIVER: T4N-R3W-S16 
REACH: Reach-3 RS: 0.297 

-. 
Description: Interpolated point added at (9910.73, 1548.31) to set bank station 
Station Elevation Data num= 145 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
................................................................................ 

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

* * * 1 * * * * * * * 1 1 * 1 * * * * * f * * * * * , * * * * * * * * * * * * * *  

9159.37 ,033 9510.44 .0610097.64 ,035 

Rank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9991.67 10063.3 396 402.37 ' 394 .1 .3 

Right Levee Station=10125.05 Elevation= 1550.81 

CROSS SECTION OUTPUT Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev ift) 
" vel Head (ft) 
* W.S. Elev lftl 
* Crit W.S. (ftl 
* E.G. Slope (ft/ftl 
* Q Total (cfsl 
' Top Width iftl 
vel Total ift/sl 

* Max Chl Dpth iftl 
* Con". Total (cfsl 
* Length Wtd. ift) 
* Min Ch El Iftl 
* Alpha 
Fectn Loss (ftl 

* C & E LOSS iftl 

Element 

Flow (cfsl 
Top Width iftl 
nvg, vel. (ft/s1 
Hydr. Depth Iftl 
Conv. icfsl 
Wetted Per. iftl 
Shear (lb/sq ftl 
stream Power (lb/ft sl 
Cum Volme (acre-ftl 
Cum SA iacrcsl 

Channel * Right OR * 
0.060 * 0.059 * 

402.37 * 394.00 * 
201.56 * 93.29 * 
201.56 * 93.29 * 
984.75 ' 409.50 * 
71.63 * 49.48 * 
4.89 * 4.39 * 
2.81 * 1.89 * 

9948.1 ' 4136.9 * 
71.64 * 49.70 ' 
1.72 * 1.15 * 
8.41 * 5.04 * 
9.99 * 9.54 " 
2.11 * 3.90 * 



I Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

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

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

water surface was used. 

CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
E.G. Elev (ft) 
Vel Head (ftl 

* W.S. Elev Iftl 
* Ccit W.S. (ftl 
* E.G. Slope lft/ft) 
Q Total (cfsl 
Top Width Iftl 

* vel Total lft/s) 
* Max Chl Dpth (ftl 
* Con". Total lcfsl 
* Length Wtd. lft) 
* Min Ch El lfti 

Element 
wt. n-val. 
Reach Len. Iftl 
Flow Area (sq ft) 
Area lsq ft) 
Flow Icfsl 
Top Width lftl 
Avg. Vel. (ft/sl 
Hydr. Depth lftl 
Conv. lcfsl 
Wetted Per. lfti 
Shear ilb/so £ti 

* Left 08 
* 0.059 
* 396.00 
* 728.93 
* 728.93 
* 2133.42 
* 535.60 
* 2.93 
* 1.36 
* 23098.9 
* 535.93 

0.72 

Channel * Right 08 * 
0.060 * 
402.37 * 394.00 * 
216.19 * 
216.19 * 
1006.58 * 
71.63 * + 
4 ~ 6 6  * 

. . . 
* Alpha * 1.16 * Stream Power llb/ft $1 * 2.12 * 7.20 * * 
* Frctn Loss (ft) * 1.84 * Cum Volume lacre-ftl * 48.48 * 10.97 * 
* C & E LOSS lft) * 0.03 * Cum SA (acres1 * 19.30 2.11 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

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

water surface was used. 

Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * , * * . * * * * A * * * * * *  

* POS Left Sta * Right Sta * Flow * Area - W.P. * Percent * 
Hydr * Velocity * 
* (ftl * (ftl lcfsl * (sq ftl * lftl COD" 
*Depthlftl * lft/s) * 
* 1 LOB * 9159.37 * 9575.52 * 162.92 * 74.59 * 120.28 * 5.19 * 
0.62 * 2.18 * 
* 2 * LOB * 9575.52 * 9991.67 * 1582.83 ' 544.89 * 416.26 50.41 * 
1.31 * 2.90 ' 
* 3 * Chan * 9991.67 * 10063.30 * 984.75 * 201.56 * 71.64 * 31.36 
2.81 * 4.89 * 
* 4 * ROB + 10063.30 * 10125.05 * 409.50 * 93.29 * 49.70 13.04 * 
1.89 * 4.39 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

***********,***,** 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 o r  greater than 1.4. This may indicate the need for additional cross sections. 

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
Section. This may indicate the need for additional cross sections. 

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

water surface was used. 

Profile #2 
*****,1**+**********1**************,. ,***,**+*.**%*********,*********************,********,******* 

******************  
* POS * Left Sta ' Right Sta * Flow ' Area  * W.P. * Percent * 

Hydr ' Velocity * 
* lftl lftl lcfsl * lsq ftl * lft) * conv 

'Depth(ft1 * lft/sl * 
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' 1 * LOB 9159.37 * 9575.52 * 247.64 * 99.00 ' 119.67 * 7.89 * 
0.83 * 2.50 * 
* 2 * LOB * 9575.52 ' 9991.67 * 1885.78 ' 629.93 * 416.26 * 60.06 ' 
1.51 * 2.99 * 
* 3 * Chan * 9991.67 * 10063.30 * 1006.58 * 216.19 * 74.44 * 32.06 * 
3.02 * 4.66 * 
* * * * * * * * * * * * * f * * * * * * * + * * * * * * * * * t * * * * * * t * * * * * * * * * * * * * * * * * * * * * * * % * * * * * + * * * * * * * * k * * * * * % * * * * * * * * * * * * *  

* * * * * * * * * * * * * * * * * *  

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

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

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

water surface was used. 

CROSS SECTION 

RIVER: T4N-R3W-$16 
REACH: Reach-3 RS: 0.221 

INPUT 
Description: 
Station Elevation Data n u =  132 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
* * * * * * * f * * * * * * * * * * * * * * * * * * * *+*** * * * * . * * *%**** * * * , *%**** - * * * * * * * * . * *+*** * *%*%*+**  

9241.53 1550.1 9248.08 1550.05 9256.67 1549.95 9270.03 1549.81 9271.6 1549.8 
9214.23 1549.77 9294.79 1549.6 9300.14 1549.54 9319.08 1549.37 9329.11 1549.3 
9341.5 1549.16 9349 1549.09 9367.67 1548.94 9371.58 1548.91 9392.22 1548.8 
9401.57 1548.8 9404.72 1548.77 9432.56 1548.71 9448.22 1548.53 9467.92 1548.4 
9497.57 1548 9497.66 1548 9502.88 1547.94 9508.89 1547.88 9510.7 1547.9 
9525.35 1547.72 9540.16 1547.63 9544.43 1547.6 9548.84 1547.56 9569.91 1547.38 
9578.71 1547.27 9581.65 1547.25 9582.1 1547.19 9582.881547.076 9584.08 1546.9 
9591.73 1546.58 9592.44 1546.56 9595.73 1546.95 9598.08 1547.15 9599.63 1547.2 
9606.18 1547.09 9625.94 1546.91 9630.51 1546.88 9636.08 1546.85 9652.83 1546.8 
9660.46 1546.75 9666.52 1546.7 9677.67 1546.64 9684.46 1546.58 9691.88 '546.5 
9700.67 1546.44 9713.89 1546.33 9732.89 1546.16 9736.56 1546.1 9740.61 1446.09 
9740.71 1546.09 9741.02 1546.08 9741.57 1546.08 9750.05 1546 9755.21 1546 
9758.23 1545.98 9760.58 1545.96 9766.9 1545.92 9772.81 1545.9 9777.89 1545.89 
9785.62 1545.91 9787.12 1545.91 9790.91 1545.9 9795.52 1545.9 9800.98 1545.93 
9803.79 1545.93 9812.32 1545.96 9813.72 1545.97 9815.98 1546 9816.97 1545.97 
9828.61 1545.97 9831.14 1545.96 9833.77 1546 9837.86 1.545.94 9869.2 1545.76 
9878.06 1545.74 9886.96 1545.69 9896.8 1545.6 9912.4 1545.54 9923.15 1545.45 
9935.03 1545.41 9936.92 1545.4 9947.22 1545.47 9950.71 1545.49 9951.67 1545.5 
9958.79 1545.59 9959.77 1545.6 9968.47 1545.71 9970.58 1545.73 9975.39 1545.77 
9979.26 1545.86 9981.93 1545.9 9982.37 1545.89 9983.4 1545.92 9985.33 1545.98 
9985.34 1545.98 9993.94 1545.6 9994.63 1545.54 9999.91 1545.4110004.67 1545.19 
10013.55 1545.55 10020.2 1545.810021.36 1545,8310021.45 1545.8510021.94 1545.93 
10022.13 154610028.21 1547.310030.96 1547,9410056.18 1547.5610065.07 1547.46 
10074.59 1546.13 10075.5 154610078.75 1545.54 10079 1545.510090.62 1545.49 
10110.16 1545.310115.361545.18710119,33 1545.110119.35 1545.0610119.41 1545.06 
10125.17 1545.3510127.62 1545.9210127.98 154610129.54 1546.3410129.79 1546.38 
10137.87 1546.610151.78 1547 

Manning's n Values "urn= 3 
Sta n Val Sta n Val Sta n Val 

***** ,*****%*,*******+***** ,****%******** ,******  
9241.53 ,033 9581.65 .0610028.21 ,035 

Bank Sta: Left Right Lengths: Left Channel. Right CoeEr Contr. Expan. 
9985.3310022.13 620 629.2 6 2  5 .1 . 3  

Right Levee station=l0030.96 Elevation= 1547.94 

CROSS SECTION OUTPUT Profile I1 
* + * * * * * * * * , * * * * * * * r * * * * * ~ * * ~ ~ ~ , ~ ~ ~ ~ * * ~ ~ A , ~ , . ~ ~ ~ * + ~ * ~ ~ ~ ~ ~ ~ * ~ ~ ~ % * * ~ * * , ~ + ~ ~ ~ ~ ~ ~ > ~ ~ ~ ~ ~ ~ ~ * + * * ~ * ~ ~ ~ * ~ ~  

* E.G. Elev (it) * 1548.33 * Element Left OB * Channel * Right OD 
* Vel Head (ft) * 0.11 * wt. n-val. * 0,059 * 0.050 * 0.036 * 
* W.S. Elev (it) * 1548.21 * Reach Len. (ftl * 620.00 * 629.20 * 625.00 * 
* Crit W.S. Ift) * 1547.27 * Flow Area (sq ft) * 894.10 * 97.73 ' 229.46 * 

P : U I U I A N ~ ~ ~ ~ W ~ ~ \ O ~ ~ O M F ~ ~ P \ W R \ R ~ ~ O ~ \ H ~ C - ~ ~  REPORTS\T4N~R1W~S07~S166S177S18EE318W.do~ Pnge 70 of261 



* E.G. Slope lft/ftl 
* Q Total Icf.31 
* Top Width lfti 
* vel Total (ft/s) 
Max Chl Dpth lftl 

* Conv. Total (cis1 
* Length Wtd. (ftl 
Min Ch El lit1 

* Alpha 
* Frctn Loss (ftl 
C & E LOSS lit) 

************%**,******+*, 

- Acea (sq ftl * 894.10 * 97.73 * 229.46 ' 
* Flow Ic~s) *2063.97 * 269.00 * 807.04 * 
Top Width (£ti + 503.62 36.80 * 129.65 * 

* Avg. Vel. lft/s) * 2.31 * 2.75 ' 3.52 * 
Hydr. Depth (it1 * 1.78 ' 2.66 * 1.77 * 

* Conv. Icfsl * 35578.4 * 4636.9 * 13911.6 * 
* Wetted Per. (ft) * 503.71 * 36.85 * 131.37 ' 
* Shear llb/sq ftl 0.37 * 0.56 * 0.37 * 
* stream Power (lb/ft s) * 0.86 * 1.53 * 1.29 ' 
* Cum Volume (acre-it) * 32.52 * 8.60 * 8.08 * 
* c m  SA (acres) * 14.57 * 1.61 * 3.09 * 

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

warning: The cross-section end points had to be extended vertically for the computed water 
surface. 
warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 

0.7 or  greater than 1.4. This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev lftl * 1548.79 * Element * Left OB * Channel ' Right OB * 
* Vel Head (ftl * 0.10 * Wt. n-Val. * 0.058 * 0.060 * 
* W.S. Elev (ftl * 1548.69 * Reach Len. (it1 * 620.00 * 629.20 * 625.00 * 
* Crit W.S. (ft) * 1547.27 * Flow Area (sq ftl * 1134.36 * 115.29 * 
* E.G. Slope Ift/ftl *0.002902 * Area ( s q  ftl * 1134.36 * 115.29 * 
* Q Total lcfs) * 3140.00 * Flow Icfsl * 2826.09 * 313.91 * 
* Top Width lit1 + 540.31 * Top Width (ftl 503.51 * 36.80 * 
* Vel Total (ft/s) * 2.51 * Avg. Vel. Ift/sl * 2.49 * 2.72 * 
* Max Chl Dpth lftl 3.50 * Hydr. Depth lftl * 2.25 * 3.13 * 
* Conv. Total lcfsl * 58284.8 ' Conv. lcfsl * 52458.0 * 5826.8 * 
* Length Wtd. (ftl * 621.54 ' Wetted Per. Iftl * 504.07 / 39.54 * 
* Min Ch El (ft) * 1545.19 * Shear llb/sq ftl * 0.41 * 0.53 * 
* Alpha * 1.00 * Stream Power (Ib/ft sl * 1.02 ' 1.44 * 
Frctn Loss (ft) * 0.34 -CumVolme(acre-Et) * 40.01 ' 9.44 * 
C & E LOSS (ftl " 0.02 * Cum SA (acres) - 14.58 * 1.61 * 

* * * * * * - l * * * * * * * . * * f * * * * * * * * * * * * * + * * * * , * * * * * * * * * * * , % * + * * * , 2 * * + * * * * * % * * * e * * * * * * * * * * * * * + * * * * * * * * * ,  

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

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

water surface was used. 

Profile #I 
* * f * f * * * * * + * * * * * * f l * t * * * * ~ * * ~ ~ ~ ~ ~ ~ * * * * ~ ~ ~ ~ * * * ~ * * * * ~ * * . + ~ ~ + ~ * * ~ * * * * * * * ~ * + * ~ ~ ~ * * ~ * ~ ~ ~ * * + * . ~ a * * * * ~ ~ ~  

******************  
* POS *  eft sta * Right Sta * Flow * Azea * W.P. ' Percent * 

Hydr * Velocity * 
* lftl * lftl * (cfs1 (sq ftl * lftl * conv 
*Depthlft) lft/s) * 
* 1 * LOB * 9241.53 * 9613.43 * 149.98 90.70 li 131.79 * 4.78 * 

1.65 * 
* m a  
2.38 ' 
* Chan 
2.75 * 
* ROB 
1.78 * - -. - ~ 

* 5 ROB * 10030.96 * 10091.37 * 205.14 * 75.68 * 60.55 * 6.53 * 
1.25 * 2.71 * 
* 6 * ROB * 10091.37 * 10151.78 * 582.05 * 142.64 ' 61.78 * 18.54 * 
2.36 4.08 ' 

Warning: The cross-section end points had to be extended vertrcally for the computed water 
surface. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
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0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the 
loweSt, valid, 

water surface was used. 

Profile t 2  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * * l t *+ . l * * * * * * * *  

* Pos * Left Sta * Right Sta * Flow Area * W.P. * Percent ' 
Hydr * Velocity * 

* * (ftl * lit1 * lcfsl * lsq ft) * (ft) * Conv 
*Depth(ftl * (ftls) * 

1 * LOB * 9241.53 * 9613.43 340.12 * 153 .50  * 132.16 * 10.83 * 
1.17 * 2.22 * 
* 2 LOB 9613.43 * 9985.33 * 2485.97 * 980.86 * 371.91 * 79.17 * 
2 .64  * 2.53 ' 
* 3 * Chan * 9985.33 * 10022.13 * 3 1 3 . 9 1  * 115.29 * 39.54 * 10.00 * 
3.13 2.72 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * * + * / * * * * * * * * * f *  

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

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

water surface was used. 

CROSS SECTION 

RIVER: T4N-R3W-S16 
REACH: Reach-3 RS: 0.102  

INPUT 
Description: 
Station Elevation Data num= 134 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
* * * * * * * f * * * * l * * * * * + * ~ * ~ . * * * * * * * * * + ~ ~ * , * * * * * * . * * * ~ * * ~ * * * * * * ~ * ~ * * * ~ + * * * . k ~ * * *  

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

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

9102.3 ,033 9720.65 .0610023.01 ,035 
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Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan, 
9928.72 10019.3 542 537.24 531 .l .3 

CROSS SECTION OUTPUT Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (it1 * 1547.90 * Element * Left OB * Channel * Right OB * 
* Vel Head lftl * 0.02 *Wt.n-val. 0.047 ' 0.060 * 0.036 * 
* W.S. Elev lft) + 1547.88 ' Reach Len. (it) * 542.00 * 537.24 * 531.00 ' 
* Crlt W.S. lft) * Flow Area (sq ftl 1753.88 * 544.75 * 360.06 * 
* E.G. Slope lft/ftl *0.000265 * Area (sq it) * 1759.88 * 544.75 ' 360.06 ' 
* Q Total (cfsl * 3140.00 * Flow (cfsl '1916.41 * 725.06 ' 498.53 
* Top Width (ftl 879.55 ' Top Width lftl * 668.56 * 90.58 * 120.41 * 
* Vel Total (ft/sl * 1.18 * Avg. Vel. lft/sl * 1.09 * 1.33 1.38 ' 
Max Chl Dpth (ft) * 6.43 * Hydr. Depth (ftl * 2.63 * 6.01 * 2.99 * 

* Conv. Total (cfsl *193052.8 * Conv. (cfsl *117824.3 * 44577.8 * 30650.7 a 

Length Wtd. (ftl * 538.11 * Wetted Per. lftl * 668.63 * 90.69 * 122.77 * 
Mln Ch El (ftl * 1541.45 * Shear (lb/sq ft) * 0.04 * 0.10 * 0.05 * 

* Alpha * 1.03 * Stream Power llb/ft s)  * 0.05 * 0.13 * 0.07 * 
* Frctn 5055 (ftl * 0.39 * Cum Volume (acre-ftl * 13.63 * 3.96 * 3.85 * 
* C & E Loss (ftl * 0.02 * Cum SA (acres) * 6.23 * 0.69 * 1.29 ' 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The cross-section end points had to be extended vertically for the computed water 
surface. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance1 is less than 

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

CROSS SECTION OUTPUT Profile f2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev lftl 
' V e l  Head iftl 
* W.S. Elev lftl 
Crit W.S. lit1 

* E.G. Slope Ift/ft) 
* Q Total (cfsl 
* Top Width lft) 
* vel Total (ft/s) 
* Man Chl Dpth (it) 
* con". Total (cfsl 
* Lenath Wtd. Ift) 

* Element 
* Wt. n-val. 
Reach Len. (ftl 

* Flow Area (sq ftl 
* Area (sq ftl 
* Flow (cfsl 
* Top Width (ft) 
* Avg. Vel. (ft/s) 
' Hydr. Depth (ft) 
* conv. ( C ~ S )  
Wetted Per. iftl 

* Left 08 
* 0.046 

542.00 
' 2111.83 
* 2111.83 
* 2401.77 
* 668.65 

1.14 
* 3.16 
'160065.0 
* 669.25 

Channel 
0.060 
537.24 
592.42 
592.42 
738.23 
90.58 
1.25 
6.54 

49199.1 
96.47 . . . . ~~ ~ 

* ~in-ch ~1 (ft) * 1541.45 * shear (~b/sq ft) * 0.04 * 0.09 * 
* Alpha 1.00 Stream Power (lb/ft sl * 0.05 * 0.11 * 
Frctn Loss (ft) * 0.34 Cum Volume (acre-ftl * 16.91 4.33 * 

* C & E LOSS lftl 0.03 ' Cum SA (acres) 6.24 0.69 a + 
* * f f * * * * * * * ~ * * * * * * t * * * * ~ * ~ ~ ~ * * , * * * * + * * ~ , , ~ * ~ * * * + * . ~ ~ ~ * * * * * * * * * * ~ * * * * * * * * ~ * * . ~ * ~ * + , ~ ~ ~ * . + . + * , * ~ *  

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

Profile X1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * * * * * * * * * * * * * * * *  

* POS * Left Sta * Right Sta Flow ' Area * W.P. * Percent * 
Hydr * Velocity * 
* * (Etl * Lftl icfsl * 1 %  ftl * lftl * Conv 
*Depth(ftl * (ft/s) 
* 1 * LOB * 9102.30 9515.51 138.23 ' 224.07 255.36 * 4.40 * 
0.88 0.62 * 
* 2 * LOB * 9515.51 * 9928.72 * 1778.18 ' 1535.81 ' 413.28 * 56.63 ' 
3.72 1.16 * 
* 3 * Chan * 9928.72 * 10019.30 725.06 * 544.75 90.69 * 23.09 * 
6.01 ' 1.33 * 
* 4 * ROB + 10019.30 * 10079.50 239.39 ' 177.91 * 61.20 ' 7.62 ' 
2.96 * 1.35 * 
5 * ROB * 10079.50 ' 10139.71 * 259.14 * 182.16 * 61.57 * 8.25 * 

3.03 * 1.42 * 

Warnmg: The cross-section end points had to be extended vertically for the computed water 
surface. 
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Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is 1.ess than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

+ * * * k * * % * * * * * * * * * *  

* POS * Left Sta ' Right Sta * Flow * Area * W.P. + Percent * 
Hydr Vel.ocity ' 

* lft) * (ft) * (~£3) ( ~ q  ft) * lft) * conv 
*Depth(ft) * (ft/s) * 
* 1 LOB * 9102.30 * 9515.51 * 286.15 ' 358.52 * 255.97 ' 9.11 * 
1.40 0.80 * 
' 2 * LOB * 9515.51 . 9928.72 * 2115.62 * 1753.31 * 413.28 * 67.38 * 
4.24 ' 1.21 * 
' 3 * Chan * 9928.72 * 10019.30 * 738.23 * 592.42 ' 96.47 " 23.51 * 
6.54 '1 1.25 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is 1,ess than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: T4N-R3W-$16 
REACH: Reach-3 RS: 0.000 

INPUT 
Description: 
Station Elevation Data num= 133 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
I l ~ l * * , * , . , f * t t t t * * t * t * t * * * ~ ~ ~ . ~ * * * * * . * * * + * . * * ~ + * , * , * ~ * ~ + , * * * * ~ * ~ ~ * * ~ * * * ~ . ~ ~ . . * * * * ~ ~  

9118.23 1550 9118.53 1550.02 9121.17 1550 9123.48 1549.98 9124 1549.99 
9132.42 1549.9 9141.86 1549.79 9157.03 1549.78 9168.74 1549.7 9185.12 1549.55 
9244.87 1549.4 9246.64 1549.39 9268.22 1549.7 9278.89 1549.59 9299.07 1549.86 
9302.93 1549.4 9304.36 1549.27 9307 1549.29 9311.16 1549.33 9318.38 1549.26 
9321.13 1519.2 9326.39 1549.18 9389.56 1549.1 9406.32 1548.8 9425.24 1548.26 
9435.2 1548.1 9439.22 1548.09 9446.65 1548.03 9458.3 1547.95 9464.88 1547.9 
9474.71 1547.87 9485.25 1547.87 9487.18 1547.86 9487.96 1547.9 9498.27 1547.77 
9499.62 1547.76 9499.77 1547.74 9501.83 1547.36 9508.11 1547.5 9510.62 1547.64 
9513.04 1547.77 9514.56 1547.84 9529.03 1547.71 9573.93 1547.4 9580.55 1547.33 
9623.51 1547.51 9623.67 1547.51 9658.5 1547.2 9678.15 1546.95 9694.6 1546.82 
9719.22 1546.62 9769.11 1546.05 9778.02 1546 9785.03 1546 9788.74 1545.98 
9797.53 1545.94 9798.92 1545.91 9801.58 1545.9 9809.84 1545.94 9813.62 1545.93 
9838.33 1545.72 9839.67 1545.71 9860.99 1545.7 9864.11 1545.73 9867.61 1545.76 
9878.17 1545.88 9885.18 1545.98 9887.16 1546 9887.55 1545.98 9903.44 1545.75 
9931.52 1545.18 9947.451544.959 9959.17 1544.8 9960.9 1544.69 9962.08 1544.56 

9965 1544.72 9966.27 1544.75 9969.27 1544.8 9972.88 1544.88 9977.52 1545.21 
9979.02 1545.29 9979.96 1545.19 9988.34 1544.2 9989.05 1544.08 9989.3 1544 
9995.13 1542.52 9997 1542 9997.23 1541.9 9997.68 1541.82 9998.66 1541.83 
10000.72 1541.8410003.58 1541.8410003.84 154210003.87 1541.9810004.29 1542.17 
10008.96 154410009.03 1544.0210010.33 1544.5 10011.9 1544.48 10012.5 1544.48 
10012.51 1544.4710018.32 1544.3510029.67 1544.5 10034.7 1544.5210035.89 1544.29 
10037.29 154410046.05 1542.2810047.06 1542.110047.21 1542.0810048.97 1542.1 
10049.42 1542.1110056.21 1542.0910060.17 1542.510065.45 1543.0810067.06 1543.43 
10069.84 154410071.31 1544.24 10075.31545.152 10075.41545.175 10075.51545.198 
10075.71545.244 10075.81545.267 10077.7 1545.710080.591545.50610081.57 1545.44 
10081.74 1545.4310082.58 1545.4810083.29 1545.5210090.94 154610097.98 1546.47 
10100.48 1546.62 10101.6 1546.810102.07 1547.22 

Manning's n Values "urn= 3 
Sta n Val Sta n Val. Sta n v a l  

* * . ~ l , * / f l * , * * * * * * t f l i l * * * ~ ~ * ~ * . * ~ * . ~ * * * * ~ ~ ~ ~ . . ~ . .  

9118.23 ,033 9903.44 .06 10077.7 .035 

Bank Sta: Left Right Lengths: 1,eft Channel. Right Coeff Contr. Expan. 
9988.3410010.33 0 0 0 .I .3 

Right Levee Station=10102.07 Elevation= 1547.22 

CROSS SECTION OUTPUT Profile #I 
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* E.G. Elev (ft) * 1547.49 * Element * Left OB * Channel * Right OB 
* Vel Head Lft) 0.26 *Wt.n-Val. * 0.044 * 0.060 * 0.058 * 
* W.S. Elev lft) * 1547.23 * Reach Len. lft) * 
* Crit W.S. lft) * 1546.59 * Flow Area lsq ft) 431.12 * 97.99 * 271.51 * 
* E.G. Slope (ft/ftl *0.006001 * Area lsq ftl 431.12 * 97.99 * 271.51 * 
* Q Total lcfs) * 3140.00 * Flow (cfs) * 1451.64 * 496.61 * 1191.75 * 
* Top Width (ft) * 446.71 * Top Width lft) * 332.98 * 21.99 * 91.74 * 
* Vel Total lft/s) * 3.92 ' ~ v g .  Vel. (ft/sl * 3.37 * 5.07 * 4.39 * 
* Max Chl Dpth lft) * 5.41 * ~ydr. Depth lft) * 1.29 * 4.46 * 2.96 * 
* Conv. Total (cfs) * 40532.2 * con". lcfs) * 18738.2 6410.4 * 15383.6 * 
* Length Wtd. (ft) * Wetted Per. (ft) 333.09 * 22.82 * 92.55 * 
Mi" Ch El (ft) * 1541.82 * shear llb/sq ft) * 0.48 * 1.61 * 1.10 * 
Alpha * 1.08 * Stream Power llb/ft s )  ' 1.63 * 8.15 * 4.82 * 

* Frctn LOSS (ft) * Cum Volume lacre-ft) * 
C & E Loss lft) Cum SA (acres) . 

**********%*********,****lft**l_*******************.%*****%,,******+***?**********,****** 

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

water surface was used. 

CROSS SECTION OUTPUT Profile #2 
* * * * * f . * * * f , * * * * f f * ( * * * * * * * * * * * * * * * * t * * * * * * * * * *++** * * *%,* * * * * * * , * * * * * * * * * * * * * * * * * , * * * * * * *+* *  

E.G. Elev lft) * 1548.06 * Element * Left 0B * Channel * Right OB - 
Vel Head Ift) * 0.30 * Wt. "-Val. * 0.042 * 0.060 * 

* W.S. Elev lft) 1547.75 - neath Len. (ft) * * 
* Crit W.S. (ft) * 1547.23 * Flow Area lsq ft) * 606.37 * 109.54 * 
* E.G. Slope lft/ftl *0.006010 * Area (sq ft) * 606.37 * 109.54 * + 
* Q Total (cfs) * 3140.00 * Flow (cfs) * 2592.47 * 547.53 * + 
* Top Width (ft) " 355.55 * Top Width lft) * 333.56 * 21.99 * * 
* Vel Total (ft/s) * 4.39 * Avg. Vel. lft/s) * 4.28 * 5.00 * 
* Max ~ h l  ~ p t h  lft) * 5.93 * Hydr. Depth lft) 1.82 * 4.98 * 
Con". Total Lcfs) * 40504.7 * con". lcfs) * 33441.8 7062.9 * * 

* Length Wtd. (ft) * Wetted Per. (ftl * 334.19 * 26.08 * * 
* Min Ch El lft) * 1541.82 * Shear llb/sq ft) * 0.68 * 1.58 ' 
* Alpha * 1.01 * Stream Power (lb/ft s )  * 2.91 * 7.88 * 
* Frctn Loss Iftl * * Cum Volume lacre-ft) * 
* c & E LOSS (ft) * cum SA (acres) * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The cross section had to be extended vertically during the critical depth calculations. 

Profile It1 
.................................................................................................. 

* * * * * * * A * * * * * * * * * *  

* POS * Left Sta " Right Sta * Flow * Area * W.P. ' Percent ' 
Hydr * Velocity * 

(ft) * Lftl * (Cf5) * Isq ftl * lft) * conv 
*Depth(ft) (ft/s) * 
* 1 LOB * 9553.29 ' 9988.34 * 1451.64 * 431.12 * 333.09 ' 46.23 ' 
1.29 ' 3.37 * ~ ~ 

* 2 Chan * 9988.34 * 10010.33 * 496.61 * 97.99 * 22.82 * 15.82 * 
4.46 ' 5.07 ' 
* 3 * ROB * 10010.33 * 10056.20 * 727.82 * 163.29 * 46.11 * 23.18 * 
3.56 + 4.46 ' 
4 * ROB 10056.20 * 10102.07 ' 463.93 ' 108.22 * 46.43 ' 14.77 * 

2.36 ' 4.29 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
**** ,a************  

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

water surface was used. 

Profile t2 
* * * * * * * ~ * * * * * * * * * * * t * * * * * * * * * * * * * * * * * * + * ~ * * ~ ~ * * * ~ * * + ~ ~ ~ ~ * * * e * * * * ~ * ~ ~ * * * * * * * * ~ ~ , * * * ~ * * * + ~ ~ * ~ ~ ~ ~ * * ~ ,  

******************  
* POS * Left Sta ' night Sta ' Flow * Area ' W.P. * percent * 

Hydr * Velocity * 



* lft) * Ifti * icfs) * (sq ft) * (ft) * conv 
*Depthlit) * lit/=) ' 
* I  * LOB * 9553.29 * 9988.34 * 2592.47 ' 606.37 * 334.19 * 82.56 * 
1.82 * 4.28 ' 

Warning: The cross section had to be extended vertically during the critical depth calculations. 

CROSS SECTION 

RIVER: T4N-R3W-S17 
REACH: Reach-1 RS: 2.757 

INPUT 
Description: Flow rate starting at this cross-section and downstream is 250cfs. 
Station Elevation Data num- 132 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

~- ~ ~ ~~- 

9866.24 1632.8 9898.95 1632.79 9915.61632.485 9930.12 1632.22 9938.06 1632.11 
9939.85 1632.1 9942.14 1632.1 9978.25 1632.03 9978.32 1632.03 9993.85 1632 
10000.82 1632.0110007.68 1632.01 10012.9 1632.0310019.59 1632.110028.63 1632.2 

100341632.24610034.43 1632.25 10034.81632.247 10037.9 1632.22 10047.9 1632.25 
10057.62 1632.2710074.75 1632.310091.13 1632.1910093.11 1632.210102.95 1632.25 
10120.6 1632.4810130.96 1632.4210148.06 1632.510151.61 1632.4810169.36 1632.48 

10175.95 1632.62 10177.9 1632.6810180.98 1632.610182.52 1632.6810206.62 1632.66 
10211.8 1632.8810250.36 1633.0210253.93 1632.910261.56 1632.8610272.91 1633.03 
10273.63 1633.0410274.33 1633.04 10299.1 1633.310301.05 1633.3110303.52 1633.31 
10336.18 1633.4410342.97 1633.5710373.12 1633.810376.03 1633.8810378.69 1633.94 
10381.22 163410383.38 1634.0410412.28 1634.610443.11 1634.9810458.26 1635.18 
10475.31 1635.4210490.66 1635.6710495.22 1635.7 10490.3 1635.7110504.18 1635.75 
10545.25 1635.4610560.62 1635.310566.92 1635.2210589.32 1635.51 10631.2 1635.64 
10634.05 1635.6210638.63 1635.610642.78 1635.6 10645.9 1635.5810703.94 1635.06 
10716.25 1635.0110759.04 1635.610764.67 1635.55 10766.4 1635.5710809.29 1635.72 
10810.36 1635.710848.68 1635.7810892.46 1636.1810996.42 1636.5711013.18 1636.5 
11016.42 1636.411026.81 1636.59 

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

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

9238.38 ,033 9915.6 ,055 10120.6 ,033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9930.1210034.43 433 439.95 441 .1 .3 

CROSS SECTION OUTPUT Profile ill 
* f I * * + ~ * * f * ~ * , t * * l * * * l / * * * ~ * , , ~ , * ~ , * ~ * * t * * t * * l * * , * , * * * * l * * ~ ~ , , . * ~ , ~ * ~ ~ * * L * t t * . ~ ~ . * ~ ~ ~ ~ * * * ~ ~ * ~ ~ *  

' E.G. Elev lft) * 1632.87 * Element * Left 08 Channel * Right 08 * 
Vel nead (ft) * 0.04 * Wt. "-Val. * 0,049 * 0.055 * 0.047 * 

* W.S. Elcv (tt) * 1632.84 * Reach Len. (ft) * 433.00 ' 439.95 ' 441.00 * 
* Crit W.S. lit) 1632.56 ' Flow Area lsq ft) * 11.78 79.71 * 74.13 * 
* E.G. Slope (ft/ft) *0.005560 * Area lsq ft) * 11.78 * 79.71 * 74.13 * 
* Q Total (cfsj  250.00 Flow (cfsi 11.99 * 134.22 * 103.79 * 
* Top Width lft) * 346.88 * 'Top Width 1%) * 66.21 * 104.31 * 176.36 * 
vel Total lft/s) * 1.51 * Avg. Vel. Ift/s) + 1.02 1.68 * 1.40 * 

* Max Chl Dpth (ft) * 0.84 ' Hydr. Depth lft) * 0.18 * 0.76 ' 0.42 * 
* Conv. Total Icfs) * 3352.8 * Conv. (cfs) * 160.8 ' 1800.0 * 1392.0 * 
Length Wtd. lft) * 438.99 ' Wetted Per. ift) * 66.21 * 104.31 * 176.37 * 
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• * Min Ch El (ft) 1632.00 * Shear (lb/sq ft) * 0.06 * 0.27 * 0.15 * 
* Aloha * 1.05 * Stream Power (lb/ft s )  * 0.06 ' 0.45 * 0.20 * 
* ~rCtn LOSS (ft) * 3.13 * Cum Volume (acre-ft) * 7.70 * 19.03 ' 5.49 * 
C & E Lo55 (ft) * 0.00 * Cum SA (acres) * 18.48 * 23.62 * 18.83 * 

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

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

CROSS SECTION OUTPUT Profile #2 
* * * * * * * * * * * * * r * * * * r r r r r * * * * * * * * * * * * * * * * t * * * * * + * * * - * e * . * * * * * * + * * * % * . * * * * * + * * * * * * * * * * * * * * % * * * * * * *  

* E.G. Elev (ft) 1633.21 ' Element Left OB * Channel * Right OB * 
Vel Head (ft) * 0.08 * Wt. n-Val. * 0.055 * 

* W.S. Elev (ft) * 1633.13 * Reach Len. (ft) * 433.00 * 439.95 * 441.00 * 
* Crit W.S. (ft) * Flow Area (sq ft) * 110.00 * 
* E.G. Slope (ft/ft) *0.006743 * Area (sq ftl * 110.00 * 
* Q Total Lcfs) * 250.00 * Flow (cis1 * 250.00 * 
* Top Width (ft) * 104.31 * Top Width (ft) * 104.31 * 
* Vel Total Ift/s) * 2.27 * Avg. Vel. (ft/sl * * 2.27 * + 
Max Chl Dpth (ft) * 1.13 'Hydr.Depth(ft1 * 1.05 * * 

* Conv. Total (cfsl * 3044.5 * Conv. (cfs) * * 3044.5 * 
* Length Wtd. (ftl * 439.95 * Wetted Per. (ft) 106.10 * * 
* Min Ch El (it) * 1632.00 * Shear (lb/sq ftl + 0.44 ' + 
Alpha * 1.40 * Stream Power (1b/ft s) * * 0.99 * 

* Frctn Loss (ft) * 3.14 * Cum Volume (acre-ft) * 1.20 * 24.34 * 0.15 * 
* C 6 E 503s (ft) * 0.00 * Cum SA (acres) * 0.52 * 23.62 * 0.28 ' 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

Profile tl 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* *****************  

* PO?, * Left Sta * Right Sta ' Flow ' Area ' W.P. * Percent * 
Hydr * Velocity * 

(ft) * ifti * (cfs) * ( sq  ft) * (it) * C0"V 
*Depthifti (ft/s) * 
* 1 * LOB 9584.25 * 9930.12 * 11.99 * 11.78 * 66.21 ' 4.80 * 
0.18 ' 1.02 * 
* 2  Chan * 9930.12 * 10034.43 * 134.22 * 79.71 * 104.31 * 53.69 * 
0.76 * 1.68 * 
* 3 * ROB * 10034.43 * 10530.62 * 103.79 * 74.13 * 176.37 * 41.52 * 
0.42 * 1.40 * 

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

Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

+**+*+*+**** ,*****  
* Pas * Left Sta * Right Sta * Flow * Area ' W.P. * Percent * 

Hydr * Velocity * 
* l f t i  ,--, 

"Depthlft) * (ft/s) * 
' 1 * Chan * 9920 1 2  

1 0 5  * 2 7 7  * 

* (ft) * i c fs )  ' (sq ft) ' (ftl * Conv 

. 10034.43 ' 250.00 * 110.00 106.10 ' 100.00 * 

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

CROSS SECTION 

RIVER: T4N-R3W-S17 
REACH: Reach-l a RS: 2.673 
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INPUT 
Description: 
station Elevation Data mum= 149 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9292.95 1635.4 9315.79 1635.15 9363.59 1634.16 9377.59 1634 9380.12 1634 
9385.26 1633.95 9390.65 1633.91 9407.82 1633.79 9439.24 1633.3 9473.68 1633.01 
9487.18 1632.81 9518.63 1632.25 9524.99 1632.1 9542.39 1632.01 9548.1 1632 
9557.4 1631.94 9557.94 1631.94 9577 1631.7 9578.97 1631.69 9580.2 1631.65 
9583.09 1631.63 9604.07 1631.2 9620.64 1631 9635.64 1630.94 9660.92 1630.85 
9667.15 1630.79 9679.98 1630.65 9725.66 1630.3 9736.45 1630.21 9756.87 1630.03 
9759.79 1630 9768.25 1629.93 9769.8 1629.9 9784.85 1629.81 9813.21 1629.66 

9825 1629.62 9844.56 1629.39 9859.73 1629.3 9860.9 1629.29 9867.48 1629.17 
9904.76 1629.19 9908.28 1629.21 9914.82 1629.2 9949.121629.261 9954.04 1629.27 
9986.24 1629.06 9995.54 1628.9410002.48 1628.910013.34 1628.810058.45 1629.11 
100651629.17810065.18 1629.18 10073 1629.26 100751629.281 10077.41629.306 

10078.41629.316 10079.41629.32610079.621629.32810101.37 1629.5510109.29 1629.6 
10129.67 1629.510147.77 1629.4610158.31 1629.5110161.561629.53610183.27 1629.71 
10183.63 1629.7510187.13 1629.710191.26 1629.7710194.82 1629.810197.71 1629.83 
10203.99 163010219.17 1630.210221.47 1630.2810223.18 1630.2510226.39 1630.29 
10226.78 1630.3110247.05 1630.410254.18 1630.5 10264.7 1630.6610274.39 1630.76 
10276.7 1630.810278.41 1630.810283.79 1630.7710292.48 1630.8610307.01 1630.87 
10310.95 1630.9410324.14 163110345.54 1631.2710363.07 1631.5810376.14 1631.75 
10384.47 1631.8510397.67 163210410.46 1632.1910412.28 1632.2110413.27 1632.21 
10424.63 1632.1310428.04 1632.110435.32 163210441.35 163210460.77 1631.96 
10492.08 1631.910497.43 1631.8610502.26 1631.8210508.95 1631.8810511.15 1631.89 
10526.66 163210528.76 1631.9810532.25 1631.9610536.37 1631.9710542.48 1631.92 
10544.24 1631.910547.62 1631.910548.04 1631.8910549.31 1631.8810555.75 1631.9 
10559.3 1631.7910595.43 1631.4710604.95 1631.4310630.33 1631.2310648.27 1631.2 
10708.04 1631.43 10727.4 1631.5610740.59 1631.6610747.17 1631.710750.05 1631.7 
10756.17 1631.7510760.42 1631.7710767.31 1631.8210778.32 1631.9210790.68 1632.03 
10794.39 1632.0610819.33 1632.4210851.97 1632.93 10858.9 163310863.39 1633.04 
10865.01 1633.0510865.23 1633.0510872.12 1633.1610931.36 1633.610961.84 1633.96 
10963.46 1633.9910964.65 163410965.55 1634.0210985.31 1634.210995.69 1634.33 
11004.47 1634.411010.83 1634.4611044.12 1634.311049.03 1634.25 

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

* * * t + * * + * * + * * f * f * * * * * * ~ ~ ~ ~ ~ ~ * , , , * * f * i f ~ ~ ~ ~ ~ * . ~  

Bank Sta: Left Right Lengths: Left Channel Right CoefE Contr. Expan 
9949.12 10065 468 474.47 474 .I .3 

CROSS SECTION OUTPUT Profile #I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

E.G. Elev ift) * 1629.74 * Element * Left OB ' Channel * Right 0B * 
Vel Head iftl * 0.05 Wt. n-Val. * 0.055 * 0.055 * 0.054 ' 

* W.S. Elev (ftl * 1629.69 * Reach Len. (ft) + 468.00 * 474.47 * 474.00 * 
* Crit W.S. lit1 * 1629.48 * Flow Area (sq ft) * 52.25 * 76.25 * 23.23 

E.G. Slope (ft/ftl *0.009473 * Area (sq ft) * 52.25 * 76.25 * 23.23 * 
* Q Total i~fs) * 250.00 * Flow lcfsl 75.94 * 151.67 * 22.39 ' 
* Top Width iftl * 372.26 ' Top Width (ftl * 140.99 * 115.88 * 115.39 ' 
* Vel Total lft/sl * 1.65 * ~ v g .  vel. lft/s) * 1.45 * 1.99 f 0.96 
* Max Chl Dpth lft) 0.89 * Hydr. Depth lftl - 0.37 * 0.66 * 0.20 . 
Conv, Total (cfs) * 2568.6 * Conv. (cfs) * 780.3 * 1558.3 * 230.0 + 

+ ~ength Wtd. (ft) 471.94 * Wetted Per. lft) * 140.99 ' 115.88 * 115.39 + 

+ M i n C h E l  Iftl * 1628.80 * Shear ilb/sq ftl 0.22 * 0.39 * 0.12 * 
* Alpha 1.15 * stream Power (lb/ft s )  * 0.32 * 0.77 * 0.11 
* Frctn Loss lft) * 3.38 * Cum Volume (acre-ft) * 7.38 * 18.25 * 4.99 * 
* C L E LOSS (ft) * 0.01 * Cum SA (acres1 * 17.45 * 22.51 * 17.35 * 
* L * 1 * * * * * * * * * * * , * * * * * ~ ~ ~ * * * * * * , * * * * * * * * ~ * + * * * ~ * * ~ * ~ * * * , * * * * ~ ~ ~ * * * * * * * ~ ~ * ~ * * * * * * ~ * * * * * * * ~ * * ~ . * * ~  

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

CROSS SECTION OUTPUT Profile R2 
* * * * * * . * * * * * + l * * * * * ~ ~ * , * * , * ~ , ~ * ~ ~ , , , * ~ * * * * ~ , * ~ ~ ~ , * , , ~ , , ~ + ~ * * * . ~ ~ ~ ~ . * * * ~ ~ ~ . * ~ * * * ~ ~ ~ ~ ~ * ~ * * ~ * * * * * *  

* E.G. Elev lftl 1630.06 Element * Left 08 * Channel ' Right 0B * 
* Vel Head (ft) 0.08 ' Wt. n-Val. * 0.055 * 
* W.S. Elev Iftl 1629.98 * Reach Len. (ft) * 468.00 * 474.47 * 474.00 * 



* Crit W.S. ift) 
* E.G. Slope (ft/ft) 
* Q Total (cfs) 
* Top Width Ift) 
* Vel Total (ft/s) 
* Max Chl Dpth lft) 
* con". ~otal lcfsl . . 
* length Wtd. lit) 
* Min Ch El (ft) 
* Alpha 
* Frctn Loss (ft) 
* C & E Loss (ft) 
. . . . . . . . . . . . . . . . . . . . .  

* Flow Area (sq ft) 
* Area (sq it) 
Flow (cf~) 

* Top Width ift) 
* Avg. Vel. (ft/s) 
* Hydr. Depth ift) 
* Conv. (cis) 
* Wetted Per. lit1 - 

shear (lb/sq'ftj * * 0.45 
* stream Power (lb/ft s )  * * 1.01 
cum Volume (acre-ft) * 1.20 * 23.23 

* Cum SA [acres) * 0.52 * 22.51 
*%******%*h***************,*******************% 

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

Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

***************** .  
* * POS * Left Sta * Right Sta * Flow * Area * W.P. * Percent * 
Hydr * Velocity 
* * (it) * (ft) [cfs) * I s q  ft) * (it) * Conv 
'Depthlft) * (ft/s) 
* 1 " LOB * 9621.04 + 9949.12 * 75.94 * 52.25 * 140.99 * 30.38 * 
0.37 ' 1.45 
* 2 * Chan * 9949.12 * 10065.00 * 151.67 ' 76.25 ' 115.88 * 60.67 * 
0.66 * 1.99 * 
* 3 * ROB * 10065.00 * 10557.02 * 22.39 * 23.23 * 115.39 ' 8.95 * 
0.20 * 0.96 * 

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

Profile 42, 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

******-****,.***** 
* Pos * Left Sta ' Right Sta * Flow * Area * W.P. * Percent * 

Hydr * Velocity * 
ift) lft) * (cfs) * ( s q  ft) * (ft) * conv 

*Depthlft) * (ft/s) * 
* 1 * Chan 9949.12 * 10065.00 * 250.00 * 110.56 * 117.41 * 100.00 * 
0.95 ' 2.26 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*******,********** 

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

CROSS SECTION 

RIVER: T4N-R3W-S17 
REACH: Reach-1 RS: 2.584 

INPUT 
Description: 
Station Elevation Data num= 119 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9197.77 1632.7 9237.99 1632.27 9240.65 1632.25 9266.47 1632.19 9287.68 1632.2 
9301.59 1632 9301.81 1632 9339.74 1631.56 9350.65 1631.37 9379.67 1630.6 
9382.34 1630.56 9383.26 1630.54 9383.69 1630.52 9406.63 1630 9424.9 1629.57 
9441.73 1629.35 9456.75 1629.23 9484.53 1629.02 9493.39 1628.9 9495.05 1628.88 
9497.14 1628.86 9504.51 1628.71 9536.09 1628 9547.11 1627.78 9583.6 1627.03 
9598.4 1626.77 9601.25 1626.8 9638.52 1627.5 9644.38 1627.84 9651.38 1627.73 
9680.26 1626.9 9720.81 1626.7 9722.17 1626.7 9767.25 1626.51 9800.09 1626.06 
9803.5 1626 9812.15 1625.9 9812.2 1625.86 9834.75 1625.64 9870.61 1625.3 

1 9873.82 1625.31 9870.38 1625.4 9879.1 1625.44 9901.541625.925 9905.01 1626 
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Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

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

9197.77 .033 9812.15 ,05510066.15 ,033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9919.39 10051 587 584.74 553 .1 .3 

CROSS SECTION OUTPUT Profile tl 
* l * , * * * * r . r * * + * r * * * ~ ~ * * * ~ . ~ * ~ + , * . * . ~ * * ~ - * * * * , . * ~ * * * * , * * ~ . * ~ , ~ * ~ . ~ * . * * * ~ ~ ~ ~ * * * * ~ . ~ + * ~ * . ~ ~ * * * ~ * ~ * *  

* E.G. Elev (fti * 1626.34 * Element + Left OB * Channel * Right 08 
* Vel Head (ft) * 0.03 * Wt. n-Val. * 0.054 * 0.055 * 0.033 * 
W.S. Elev (ft) 1626.31 ' Reach Len. lft) * 587.00 584.74 * 553.00 ' 

* Crit W.S. (ft) 1626.11 ' Flow Area (sq fti * 75.42 ' 53.28 53.33 * 
E.G. Slope (ft/ftJ *0.005616 ' Area (sq fti * 75.42 ' 53.28 * 53.33 * 
Q Total (cfs) * 250.00 ' Flow (cfsl * 111.91 + 59.02 * 79.07 * 
Top Width (ftj 477.17 * Top Width lftl * 137.33 * 131.61 * 208.23 ' 
Vel Total (ftlsl * 1.37 * Avg. Vel. Ift/s) * 1.48 ' 1.11 * 1.48 

* Max Chl Dpth (fti * 1.01 'Hydr. Depth (fti 0.55 ' 0.40 * 0.26 * 
* COnV. Total (cfsi * 3336.1 + Conv. Icfsi * 1493.3 * 787.6 * 1055.2 * 
+ Length Wtd. (ft) 578.16 ' Wetted Per. (ft) * 137.36 ' 131.61 * 208.25 * 
' Min Ch El Ifti * 1625.70 ' Shear (lblsq ftl * 0.19 ' 0.14 " 0.09 ' 
Alpha 1.04 ' Stream Power (lb/ft si * 0.29 ' 0.16 * 0.13 * 
Frctn Loss ifti * 3.66 Cum Volume lacre-fti 6.70 * 17.54 * 4.58 + 

* C 6 E Loss Iftl 0.00 * Cum SA (acres) 15.95 * 21.16 * 15.59 ' 
***.** . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 Et (0.3 mi. between the current and previous crass 

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

CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev Ift) + 1626.92 * Element * Left OB * Channel ' Right 08 * 
* Vel Head lftl " 0.06 *It.n-Val.. * 0.055 * 
* W.S. El.ev Ift) * 1626.86 * Reach Len. lfti 587.00 * 584.74 * 553.00 * 
* Crit W.S. (ft) *  low Area lsq fti * 126.07 * 
* E.G. Slope (ft/fti *0.005794 * Area (sq E t )  * 126.07 * 
* Q Total (cfs) 250.00 Plow Icfs) * 250.00 * 
Top Width Ifti 131.61 ' Top Width ifti + 131.61 * 

* Vel Total (ftlsi * 1.98 * Avg. Vel. (ftls) * 1.98 " 
* Max ~ h l  ~ p t h  lft) + 1.16 ' Hydr. Depth (fti 0.96 " 
+ Conv. Total (cfsi 3284.3 ' Conv. Icfsl * 3284.3 * 
* Length Wtd. (ft) * 584.74 ' Wetted P e r .  (fti * 133.14 ' 
* Min Ch El iftl * 1625.70 * Shear (1b/sq ft) * 0.34 + 

* Alpha 1.00 * stream Power (lb/ft $1 * 0.68 ' 
* Frctn Loss (fti * 4.01 ' Cum Volume (acre-ft) " 1.20 * 21.94 ' 0.15 * 
* c L E LOSS ifti - 0.00 cum SA (acres) 0.52 * 21.16 * 0.28 * 
* * r r + t l l * , * t l t * * * i * * ~ , ~ ~ * * ~ . . + * * , , . ~ * ~ , ~ ~ ~ . + , * * ~ * * * * * * * ~ * * * . ~ . . ~ * ~ * * * * * . * ~ . ~ * * * * * ~ * . * ~ ~ . ~ ~ ~ * ~ ~ .  

Warning: The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross 
section. This may indicate the need for additional crass sections. 

Profile HI 



* POS * Left Sta * Right Sta * Flow ' Area * W.P. * Percent * 
Hydr Velocity * 

(ft) * (it) * (cis) (sq ft) * (ft) conv 
*Depthlit) (ft/s) * 
* 1 * LOB 9558.58 * 9919.39 * 111.91 * 75.42 * 137.36 44.76 * 
0.55 * 1.48 
* 2 * Chan * 9919.39 * 10051.00 * 59.02 * 53.28 * 131.61 * 23.61 * 
0.40 * 1.11 ' 
* 3 * ROB * 10051.00 ' 10393.67 * 79.07 * 53.33 208.25 * 31.63 * 
0.26 1.48 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

******************  

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

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

Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I+*********t/***** 

* Po3 * Left Sta * Right Sta Flow * Area W.P. Percent * 
Hydr * Velocity * 

* (ft) * (it) lcfs) * isq ft) * (it) * conv 
*Depthlit) * (ft/s) 
1 Chan * 9919.39 * 10051.00 * 250.00 ' 126.07 * 133.14 * 100.00 * 

n ss  . 1 Q R  * 

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

! 

CROSS SECTION 

RIVER: T ~ N - R 3 ~ - ~ 1 7  
REACH: Reach-1 RS: 2.473 

INPUT 
Description: 
Station Elevation Data nwn= 93 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

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

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

9393.24 ,033 9721.63 .05510252.71 ,033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
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CROSS SECTION OUTPUT Profile #1 
* * l , f * * * , * * * + t * * * * * * * * . k * * * * ~ * ~ , * ~ * * , * * * . , ~ ~ ~ * * * * ~ * * * * ~ * , ~ . ~ * * * , * ~ * * . ~ * * * * * ~ * ~ * * * ~ ~ ~ ~ , . * * * ~ * ~ * ~ ~  

* E.G. Elev (ft) 
Vel Head (ft) 

* W.S. Elev (ft) 
crit W.S. (ftl 

* E.G. Slope (ft/ft) 
* Q Total (cfs] 
Top Width (it1 
vel Total (ft/s! 
Max Chl DpCh (ft) 

* Conv. Total (cfsl 
* Length Wtd. (ftl 
*  inch a1 lftl 

Element 
Wt. n-Val. 
Reach Len. (Et) 
Flow Area Lsq ftl 
Area ( ~ q  ftl 
Flow (cfsl 
Top Width (it) 
Avg. Vel. (ft/sl 
Hydr. Depth (ft) 
Con". (cfs) 
Wetted Per. (ft) 
Shear l l b l s o  ftl 

Left 08 
0.054 
397.00 
78.09 
78.09 
87.51 

251.17 
1.12 
0.31 

1032.3 
251.18 
0.14 

channel 
0.055 
432.26 
91.94 
91.94 
123.75 
204.02 

1.35 
0.45 

1459.8 
204.05 

0.20 

Right OB ' 
0.054 * 

442.00 * 
37.61 - 
37.61 * 
38.74 * 
133.40 * 
1.03 ' 
0.28 * 

457.0 * 
133.41 * 
0.13 * -- . ~~ - . - - ,  

* Alpha * 1.04 * Stream Power (lb/ft sl * 0.16 ' 0.27 + 0.13 * 
* Frctn lass (ftl * 2.87 * Cum Volume (acre-ft) 5.66 * 16.57 ' 4.00 * 
* C 6 E LOSS lftl * 0.00 '- Cum SA (acres1 - 13.33 * 18.91 * 13.43 ' 

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

CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ft! * 1622.91 * Element * Left OB ' Channel * Right 08 ' 
* Vel Head (it) * 0.05 * wt. n-val. 0.055 * 
* W.S. Elev ift) * 1622.86 * Reach Len. (ftl - 397.00 ' 432.26 ' 442.00 * 
* Crit W.S. ift) 1622.57 ' Flow Area (sq ftl * 134.87 * 
+ E.G. Slope (ft/ft! *0.008237 * Area (sq ftl 134.87 * 
* 0 Total (cfsl * 250.00 * Flow icfs) * 250.00 * 
* Top Width (ftl * 204.02 ' Top Width ift) 204.02 * 
* Vel Total (ft/s) * 1.85 * Avg. Vel. (ft/sl * 1.85 * + 

Max Chl ~ p t h  (ftl * 1.19 ' Hydr. Depth (ftl 0.66 
* Conv. Total (cfs) * 2754.6 ' Conv. (cfsl * 2754.6 * 
* Length wtd. (ft! * 128.70 * Wetted Per. (ft! 205.20 * 
* Min Cli El (ft! * 1621.67 * Shear (lb/sq ftl * 0.34 * 
* Alpha * 1.00 * Stream Power (lb/ft sl ' 0.63 * 
* rrctn ~ o s s  (ft! * 2.85 * Cum Volume (acre-ft) * 1.20 ' 20.19 * 0.15 ' 

a 
* C L E LOSS (ft! * 0.00 * Cum SA (acres) * 0.52 ' 18.91 * 0.28 + 

I * * t . t t * * * * * * * l * t * * * * * * * * * ~ * * * * * ~ * * ~ * * * * * , * . * * * * * * * * * * ~ ~ ~ * * * ~ * ~ ~ * * * . ~ ~ ~ * , ~ ~ * , k * * ~ ~ , * ~ * ~ ~ * * * * * * ~ *  

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

Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

, * * * * * * * * ' * * * * * * . k k  

Po* * Left Sta * Right Sta * Flow * A r e a  * W.P. * Percent * 
Hydr ' Velocity * 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
~ c c t i o n  This may indicate the need for additional cross sections. 

Profile 42 
i , * f , . f * * * * * * l * l / l l * * * ~ * * ~ * , * * l l * , ~ * , * * * * ~ * * k * ~ , * ~ * ~ . ~ * * * * * ~ ~ * + , * , * * * * * * * * ~ . ~ * * * * * * * * * * ' . *  

.+*******,*,***+** 
* POS * Left Sta ' Right Sta * Blow ' Area * W.P. ' Percent * 

Hydr * Velocity * 



( f t l  * Lf t l  * ( c ~ s I  * (Sq  f t )  * ( f t l  Con" 
* D e p t h I f t l  * ( f t / s )  
* 1 * Chan * 9931.37 * 10135.39 " 250.00 * 134.87 * 205.20 100 .00  

Warning:  The e n e r g y  l o s s  was g r e a t e r  t h a n  1 . 0  f t  ( 0 . 3  ml .  be tween  t h e  c u r r e n t  a n d  p r e v i o u s  cross 
s e c t i o n .  T h i s  may i n d i c a t e  t h e  n e e d  for  a d d i t i o n a l  cross sections. 

CROSS SECTION 

RIVER: T4N-R3W-$17 
REACH: Reach-1 RS: 2 .391  

INPUT 
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= 1 2 1  

S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  s t a   lev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9174 .06  1 6 2 4 . 3  9195.06 1624 9196 .59  1 6 2 3 . 9 8  9207.39 1623 .83  9237.47 1623.44 
9260.18 1623 .2  9291.01 1622.72 9 3 0 1 . 1  1622 .76  9327.32 1 6 2 2 . 6 1  9349 .27  1622.6 
9353.53 1 6 2 2 . 5 6  9 3 5 7 . 1 1  1622.54 9363.51 1622 .48  9375.09 1622 .39  9413.44 1622 .1  
9413 .71  1622.07 9 4 1 8 . 2 1  1622 9451 .93  1621.39 9454.67 1 6 2 1 . 4  9461.47 1621 .42  
9 4 9 8 . 1 1  1621 .49  9 5 2 3 . 1 6  1621 .51  9541 .76  1621 .53  9580 .35  1 6 2 1 . 1  9595.99 1621.07 
9597.99 1 6 2 1 . 3 9  9642 1620 .89  9660.18 1620.45 9669.8 1620 .3  9 6 7 9 . 1  1620 .26  
9698.37 1620 .12  9712.74 1620 9718.41 1619 .96  9727.81 1619.9 9728.22 1619.87 
9755 .18  1 6 1 9 . 7 7  9762 .03  1 6 1 9 . 7 3  9780 1 6 1 9 . 5 6  9 7 8 5 . 2 1  1619 .5  9787 .981619 .449  
9790 .67  1619.4 9827.76 1619 .03  9853 .22  1619.17 9878 .3  1619.32 9895 .68  1619.32 
9927.95 1 6 1 9 . 3  9948 .07  1619 .31  9966.14 1619 .19  9974.32 1619 .17  9984.26 1619.17 

10018 .68  1619 .310039 .64  1619.1410058.31 1619.2 10060 1619.22 10066 .11619 .292  
10066 .71619 .299  100671619.302 100681619.314 100851619.516 10085 .81619 .525  

10085 .941619 .527  1 0 1 0 0 . 6  1619.710105.88 1619.7510108.08 1619.7 10133.61619.704 
10175.18 1619.7110192.21 1 6 1 9 . 6  1 0 2 3 4 . 6  1619.69 10255 .8  1619 .810259 .45  1 6 1 9 . 8  
10262.62 1619 .8110268 .36  1619 .82  10286.9 1619.97 10290 .4  162010322.02 1 6 2 0 . 2 9  
10338 .88  1620..4410351.18 1620 .4510377 .81  1620.4410387.25 1620 .410392 .84  1620.49 

10436.7 1620.9410464.67 1620.910478.04 1620.8610490.42 1621.110528.91 1621.9 
10531 .42  1621 .95  1 0 5 3 2 . 3  1621.9810533.71 162210536.55 1622 .110558 .71  1 6 2 2 . 1 8  
1 0 5 8 5 . 4 5  1622.7210605.92 1622 .7810650 .99  1622 .7610681 .06  1622 .810695 .92  1622.74 
10718 .72  1622.7110748.27 1622.85 10769.8 1623.0710779.34 162310793 .86  1623.2 
10819.82 1623 .2510842 .53  1623.4210865.95 1623 .33  1 0 8 6 8 . 5  1623.410878.82 1623.7 
10890 .04  162410892.44 1624.0710897.32 1624.210900.07 1624 .210902 .15  1624 .25  
10904 .41  1624.2110907.93 1624.1210911.63 1624 10913.4 1623 .910919 .79  1 6 2 3 . 6 2  
10927 .74  1623 .510940 .59  1623.8610946.59 162410952.89 1624.110969.65 1624.54 
1 0 9 9 2 . 8 3  1624.37 

Manning ' s  n V a l u e s  nun- 3 
s t a  n val  S t a  n Val S t a  n Val 

*****t******+******f**********l**ll**.********* 

9174.06 , 0 3 3  9780 , 0 5 5  10060 , 0 3 3  

Bank St?.: L e f t  R i g h t  L e n g t h s :  l e f t  Channe l  R i g h t  Coef f  C o n t r .  Expan. 
9948.07 10067 475 490 .07  499 . I  . 3  

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

E . G .  Elev ( f t )  1619 .81  * Element L e f t  OB * Channe l  * R i g h t  OB * 
* Vel Head ( f t )  * 0 . 0 3  W t .  n-Val. * 0 . 0 5 5  * 0 .053  ' 0 . 0 3 3  * 
* W . S .  Elev ( f t l  * 1619 .78  * Reach Len .  ( f t l  * 475 .00  * 490.07 * 499.00 * 
* C r i t  W.S. I f t l  * 1619.52 ' Flow Area ( s q  f t l  * 90 .02  ' 66.94 ' 2 3 . 3 1  * 
' E . G .  S l o p e  ( f t / f t )  *0 .006543  * Area ( s q  f t )  90.02 * 66 .94  ' 2 3 . 3 1  * 
* Q T o t a l  ( c f s l  250 .00  * Flow ( c f s )  + 1 2 5 . 4 9  ' 103.16 2 1 . 3 5  * 
* Top Width  ( f t )  499 .13  * Top Width ( f t l  * 195 .39  ' 1 1 8 . 9 3  * 1 8 4 . 8 0  * 
* Vel T o t a l  ( f t / s )  * 1 . 3 9  * Avg. Vel .  ( f t / s ]  1 . 3 9  ' 1 . 5 4  ' 0 . 9 2  * 
* Max Chl  Dpth ( i t )  0 . 7 5  * Hydr. Depth ( f t l  0 . 4 6  * 0 . 5 6  0 . 1 3  * 
* Conv. T o t a l  ( c f s l  * 3090 .7  * Conv. ( c f s l  * 1551 .4  ' 1 2 7 5 . 3  * 263.9 ' 
* L e n g t h  Wtd. ( f t )  * 486 .05  * Wetted  P e r .  ( f t )  * 1 9 5 . 4 0  * 1 1 8 . 9 3  * 1 8 4 . 8 1  
* Min Ch E l  ( f t )  * 1619.14 * s h e a r  ( l b / s q  f t )  * 0 . 1 9  0 . 2 3  * 0 . 0 5  ' 
* Alpha  * 1 . 0 5  * S t r e a m P o w e r ( l b / f t s ) *  0 . 2 6  * 0 .35  * 0.05 ' 

F r c t n  L o s s  ( f t l  * 3 .20  * Cum Volume ( a c r e - f t l  4 .90 * 15 .78  * 3 .69  * 
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Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous crass 
Sectvan. This may indicate the need far additional cross sections. 

CROSS SECTION OUTPUT Profile 12 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev iftl 
* Vel Head (ftl 
* W.S. Elev lftl 
Crit W.S. lftl 

* E.G. Slope lft/ftl 
* Q Total lcfsl 
* Top Width Lftl 
* vel Total (ft/sl 
* M a x  Chl Dpth (ftl 
* canv. Total lcfsl 
* Length Wtd. lftl 
* Mi" Ch El ifti 
+ Alaha 

ElemeRt 
Wt. n-Val. 
Reach Len. lftl 
  low Area lsq ftl 
Area isq ft) 
Flow (cfsl 
Top Width (ft) 
Avg. Vel. lft/sl 
Hydr. Depth (ftl 
CO"". fCfS) 

~ . 
Wetted Per. (ftl 
Shear ilb/sq ftl 
Stream Power flblft 

Left 0s 
0.055 
475.00 
36.74 
36.74 
57.49 
52.39 
1.56 
0.70 
776.7 
53.08 
0.24 
0.37 

Channel 
0.053 
490.07 
94.31 
94.31 
167.34 
118.93 
1.77 
0.79 

2260.8 
118.93 
0.27 
0.48 

Right 08 * 
0.033 '1 

499.00 * 
10.81 ' 
10.81 ' 
25.17 . 
10.00 * 
2.33 
0.60 * 

* ~rctn Loss lftl * 3.39 * C& Volume (acre-ftl ' * 1.04 + 19.05 * 0.10 * 
* C 6 E Loss (ftl * 0.00 * Cum SA (acres1 * 0.29 * 17.30 * 0.18 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*******.****+,*,** 
* Pos * Left Sta * Right Sta ' Flow Area * W.P. * Percent * 

~ y d r  * velocity * 
* (ftl (ftl * (cfsl * lsq ftl + Lftl * Conv 

*Depth(ftl * (ftls) * 
* 1 * LOB * 9561.06 * 9948.07 125.49 * 90.02 * 195.40 * 50.20 * 
0.46 * 1.39 * 
* 2 * Chan * 9948.07 * 10067.00 * 103.16 ' 66.94 * 118.93 * 41.26 * 
0.56 * 1.54 * ~ ~ ~ ~ 

* 3 * ROB * 10067.00 * 10529.92 * 21.35 * 23.31 * 184.81 * 8.54 ' 
0.13 * 0.92 * 

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile 12 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*****/+*.********* 
* POS * Left Sta ' Riqht Sta ' Flow * Area + W.P. * Percent * 

Hydr * Velocity * 
* 
*Depthlft) + lft/s) 
' 1 * LOB 
0.70 * 1.56 * 
* 2 Chan 
n 74 * 1 77 + 

( s q  ftl 

36.74 

94.31 + 

-. . , 
3 * ROB * 10067.00 * 10529.92 * 25.17 * 10.81 * 18.49 ' 10.07 * 

0.60 * 2.33 * 
* / . * f + t + . * * i * * * * * f * * * * * * ~ * , + * * * * * ~ * * , . ~ ~ * ~ ~ . * . * ~ * * ~ * * * * ~ * * * ~ ~ ~ * ~ ~ ~ ~ + * * * * ~ ~ * * A ~ ~ ~ ~ ~ ~ * * * * . * * ~ * * ~ ~ * ~ *  

*.,*+*+*,******+** 

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: T4N-R3W-S17 
REACH: Reach-1 85: 2.298 
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9229.2 1622.2 9233.63 1622.07 9236.47 1622.01 9236.78 1622 9237.43 1622 
9251.82 1621.9 9280.75 1621.73 9310.91 1621.78 9325.93 1621.92 9335.17 1621.7 
9370.41 1620.5 9392.64 1620.01 9392.92 1620 9393.11 1620 9401.6 1619.83 
9420.61 1619.5 9449.06 1618.76 9449.33 1618.75 9449.87 1618.75 9480.31 1618.9 
9495.38 1618.61 9504.23 1618.48 9533.7 1618.07 9534.56 1618.06 9534.78 1618.1 
9535.17 1618.05 9540.43 1617.99 9547.76 1617.93 9590.6 1617.56 9614.76 1617.4 
9618.88 1617.43 9625.14 1617.4 9652.78 1617.45 9664.28 1617.2 9674.65 1616.9 
9703.48 1617.01 9754.29 1617 9773.5 1616.8 9805.86 1616.39 9850 1616.5 
9861.8 1616.53 9875.17 1616.35 9932.69 1616.3 99481616.249 99501616.242 
9950.53 1616.24 99521616.229 99541616.214 9959.74 1616.17 9990.38 1616.09 
9992.57 1616.0810012.51 1616.110020.98 1616.110059.42 1616.19 10062.5 1616.19 
10065.4 1616.1810066.44 1616.210068.39 1616.1710072.55 1616.14 10093.7 1616 
10115.88 1615.8410133.06 1615.710155.63 1615.8610174.58 161610188.22 1616.07 
10196.63 1616.1110197.53 1616.1210204.68 1616.210242.31 1616.43 10248.5 1616.47 
10254.51 1616.4710268.56 1616.5110318.29 1616.510354.22 1616.6110365.58 1616.57 
10417.93 1616.9910431.56 1616.910467.12 1616.9610521.35 1617.35 10528.7 1617.43 
10529.32 1617.3910532.43 1617.410600.71 1617.510610.62 1617.6310615.15 1617.66 
10617.93 1617.67 10620.4 1617.7 10622.5 1617.7110624.53 1617.7310642.03 1618 
10645.76 1618.110668.73 1618.4110691.79 1618.6510718.12 1618.8610771.59 1619.71 
10782.4 1619.910787.19 1619.9310793.19 1620 10816.5 1620.3510826.73 1620.46 
10865.03 1621.110881.84 1621.39 10903.3 1621.75 10911.2 1621.8210925.07 1621.83 
10930.72 1621.910934.12 1621.8910938.13 1621.9 

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

*******************.+********%********,*%******* 
9229.2 ,033 9861.8 .05510242.31 ,033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9959.7410197.53 447 437.2 415 .1 .3 

CROSS SECTION OUTPUT Profile #I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev lft) 
* Vel Head lft) 
* W.S. Elev (ft) 
* Crit W.S. (ft) 
* E.G. Slope lft/ft) 
* Q Total (cfs) 
* Top Width (ft) 
* Vel Total (ft/s) 
* Max Chl Dpth (ft) 
* Conv. Total (cfs) 
* Length Wtd. lft) 
* Min Ch El (ft) 
* Al~ha 

Element * 
Wt. n-val. * 
Reach Len. lft) 
Flow Area (sq ft) 
Area lsq it) 
Flow (cfsl 
Top Width lft) 
Avg. Vel. (ft/s) 
Hydr. Depth lft) 
Conv. lcfs) 
Wetted Per. Ift) 
Shear (Ib/sq ftl * 
Stream Power ilb/ft $ 1  * 

Left 08 
0.050 
447.00 
34.61 
34.61 
31.32 
169.31 
0.90 
0.20 
384.8 
169.32 
0.08 
0.08 

Channel 
0.055 
437.20 
133.74 
133.74 
200.38 
237.79 
1.50 
0.56 

2461.8 
237.79 
0.23 
0.35 

Right OB * 
0.049 * 
415.00 * 
21.35 * 
21.35 * 
18.30 * 
155.09 ' 
0.86 * 
0.14 * 

224.8 * 
155.10 * 
0.06 * 
0 . 0 5  * . . ~ ,  ~~~. ~ . ~ .  

* ~rctn Loss (ft) * 2.64 * Cum Volume (acre-ft) 4.22 * 14.65 * 3.43 * 
C h E LOSS lft) * 0.00 Cum SA (acres) * 9.31 * 15.30 * 9.86 * 

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

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

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

CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ft) * 1616.66 * Element * Left 08 * Channel * Right 08 * 
Vel Head lft) * 0.05 *Wt.n-Val. * 0.055 * 
W.S. Elev lft) 1616.61 * Reach Len. (ft) * 447.00 437.20 * 415.00 * 

* Crit W.S. (ft) * 1616.35 ' Flow Area ( s q  it) * 139.11 * 
* E.G. Slope (ft/ft) *0.009091 * Area lsq ft) 139.11 * 
Q Total (cfs) * 250.00 * Flow lcfsl 250.00 * 

* Top Width lft) 237.79 * Top Width (ft) * 237.79 * 
* Vel Total lft/s) * 1.80 * Avg. Vel. (ft/sl 1.80 ' 
* Max Chl Dpth (ft) + 0.91 * Hydr. Depth lft) * 0.59 ' 
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LL'8bOOIZP'EI91 b6'1bOOIZ'EI91 99'9ZOO181'E191 E9'ZTOOT 
59'TL66 6P.ET91 BI'E966 bP'CI91 91'PP66 P'E19I 68'L166 
ES'Z886 B'E191 99'5L86 Z8'C191 98'EL86 516'€19IZZ'EP86 
I'EZ86 6T'bI91 Ib'SLL6 LI't191 EO'L9L6 BZ'P191 GL'TSL6 
iE'6EL6 E5'bT9I 9'POLG ??'PI91 gL'IL96 SO'S191 60'9E96 
9'8196 ES'S191 PB'E656 E0'9191 IO'Eb56 2'9191 EP'bZS6 
L0'99b6 Eb'9191 85'29P6 15'9191 GZ'LSP6 9'LT91 29'0086 
1'05E6 11'8191 S9'DE66 PT'8191 9P.bbE6 1'8191 66'ZEE6 
EL'S626 8L'0191 6T'E8Z6 58'8T91 99'6S16 6'8191 I'LSZ6 
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Manning's n Values n m =  3 
Sta n Val Sta n Val sta n val 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
9257.1 ,033 9843.22 .05510237.41 ,033 

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9963.1810182.16 466 480.01 457 .1 .3 

CROSS SECTION OUTPUT Profile X1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* E.G. Elev iftl * 1613.97 * Element - Left OB * Channel * Right 08 * 
* Vel Head (ft) * 0.03 * Wt. n-Val. * 0.055 * 0.055 * 0.054 
* W.S. Elev (ft) 1613.94 * Reach Len. ift) * 466.00 480.01 * 457.00 * 
Crit W.S. lftl * 1613.64 * Flow Area isq it1 * 40.54 ' 137.20 13.13 * 

* E.G. Slope lft/ftl *0.005529 * Area lsq ftl * 40.54 137.20 * 13.13 * 
* Q Total icfsl * 250.00 ' Flow icfs) * 39.45 * 201.81 * 8.74 
* Top Width (ftl * 463.30 * Top Width iftl 124.40 * 218.98 * 119.92 * 
* Vel Total (ft/sl * 1.31 ' Avg. Vel. (ft/s) * 0.97 * 1.47 * 0.67 * 
* Max Chl Dpth (it) * 0.76 * Hydr. Depth (ft) 0.33 0.63 * 0.11 * 
* Con". Total (cfs] * 3362.3 * Conv. lcfs) * 530.6 2714.2 ' 117.5 
Length Wtd. (ft) * 476.13 * Wetted Per. lit) * 124.40 218.99 * 119.92 * 
Min Ch El (ft) * 1613.18 * Shear lIb/sq ftl 0.11 * 0.22 ' 0.04 * 
Alpha 1.11 * stream Power lIb/ft s i  * 0.11 * 0.32 * 0.03 * 
Frctn Loss (ft) * 2.98 Cum volume (acre-ftl * 3.83 * 13.29 ' 3.27 * 

* C 6 E LOSS (ft) * 0.00 * Cum SA (acres) * 7.80 * 13.00 * 8.55 * 
* * * * * . * * * * * * * * * * * * * * , * , * * * * * * * * * * * - ~ ~ . . ~ % , ~ ~ ~ ~ ~ ~ * ~ * ~ * , * * * * * * * * * * * * * + * * ~ * * ~ * + * + ~ * ~ * ~ , ~ ~ ~ * ~  

Warning: The energy lass was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile X2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* E.G. Elev iftl * 1614.13 * Element Left 08 ' Channel * Right OB * 
* vel Head Ift) * 0.03 Wt. n-Val. * * 0.055 * * 
* W.S. Elev (ftl * 1614.10 * Reach Len. ift) * 466.00 * 480.01 + 457.00 * 
* Crit W.S. (ft) * 1613.66 ' Flow Area lsq ft) e. * 172.52 * + 
* E.G. Slope lft/ftl *0.003984 * Area isq ft) * 172.52 * * 
Q Tots1 (cfs) * 250.00 * Flow icfsl * 250.00 * 

* Top Width Ift) * 218.98 * Top Width (ft) * 218.98 * 
* Vel Total lft/sl * 1.45 * Avg. vel. ift/s) * 1.45 * 
* Max Chl Dpth (ft) * 0.92 *Hydr. Depth ift) * 0.79 
* Conv. Total (cfs) * 3960.9 ' Conv. icfsl * 3960.9 " 
Length Wtd. lftl 479.73 * wetted Per. lft) * 220.21 * 

+ Min Ch El (ft) 1613.18 * Shear iIb/sq ft) * 0.19 * 
* Alpha * 1.00 * stream Power (lb/ft $ 1  * * 0.28 * 
* Frctn Loss [ft) * 3.10 * Cum Volume (acre-it) * 0.84 * 16.17 * 0.04 * 
* C 6 ELOSS Iftl * 0.01 * Cum SA lacres) * 13.00 * 0.08 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional czoss sections. 

Profile #I 
* t f t * * * * * * * * * f * * * * * * * * * * * * * t * * * * * * + * . * * * * * * e * * * * * * * * * * * * * * * * * * * * , * , * * * * * + * * * . * * * * + * * % * * * * * * * * * * * * *  

* Pos * Left Sta * Right Sta * Flow * Area * W.P. * Percent * 
Hydr * Velocity ' 
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* (ftl * lft) * (cfsl * lsq ftl * (ft) * Conv - 
+Depth(ftl (ft/s) * 
* 1 LOB 9610.14 * 9963.18 * 39.45 + 40.54 * 124.40 * 15.78 * 
0.33 * 0.97 * 
* 2 * Chan 9963.18 * 10182.16 * 201.81 * 137.20 * 218.99 * 80.72 * 
0.63 * 1.47 ' 
* 3 ROB * 10182.16 * 10574.11 ' 8.74 * 13.13 * 119.92 * 3.50 * 
0.11 + 0.67 ' 
t * l ~ * + * , * * * * * * * * / l t l * * * * * * * k ~ * , ~ * . ~ ~ ~ ~ ~ * * ~ * ~ * * * * ~ + ~ ~ * ~ * ~ * ~ * ~ ~ * * ~ , * ~ ~ ~ ~ . ~ * ~ * * ~ ~ ~ ~ * * ~ * ~ b * * * ~ ~ * * ~ * * * *  

***,**********)*** 

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need far additional cross sections. 

Profile HZ 
* * * * * l i * * * f * I * X * f . * * , ~ * ~ ~ * ~ , , * * * . * ~ * * * * * ~ * ~ * ~ * * * * ~ + , * ~ * ~ ~ * . * . * * ~ ~ ~ , ~ ~ ~ * * * ~ * ~ ~ ~ * * ~ * * * ~ ~ ~ * ~ ~ * * ~ * * * *  

*t**********.*l*** 

PO5 * Left S t e  ' Right Sta +  low * Area ' W.P. * Percent * 
Hydr * Velocity * 

* lft) * (ftl * (cfsl Isq ftl * lftl + conv 
*Depth(ftl (ft/s) * 
+ 1 * Chan 9963.18 * 10182.16 ' 250.00 ' 172.52 ' 220.21 * 100.00 * 
0.79 * 1.45 * 
t , * * * * * * * * * * * * X * * t * * t l f * * * t * * * ~ ~ ~ * ~ ~ ~ * * * * * * * % ~ ~ ~ ~ * . * * . * * ~ % . , ~ . * * * ~ ~ * * * , , ~ ~ . ~ ~ ~ * * . , * ~ ~ ~ * . * * ~ ~ , , . * ~ * * ~  

*,**+tt*fl*,***+** 

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

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need far aaditional cross sections. 

CROSS SECTION 

RIVER: T4N-R3VI-S11 
REACH: Reach-1 RS: 2.124 

INPUT 
Description: 
Station Elevation Data num= 113 

Sta Elev Sta Elev Sta Elev Sta 
* * f f * . * + * f . * . l * f * / * * , . * * ~ ~ , . * ~ + * , , , ~ . ~ ~ ~ * ~ * * * * ~ * . ~ . . * * , ~  

9197.9 1616.9 9230.66 1616.35 9263.64 1616.18 9264.22 
9273.61 1616.1 9285.75 1616 9312.11 1615.77 9315.69 
9362.94 1615.25 9375.56 1615.14 9376.54 1615.13 9376.71 
9406.67 1614.8 9418.51 1614.68 9449.66 1614.43 9463.61 
9485.87 1613.79 9488.74 1613.74 9502.12 1613.6 9519.04 
9524.04 1613.39 9525.71 1613.38 9530.98 1613.34 9544.99 
9609.6 1612.85 9619.73 1612.72 9624.56 1612.68 9628.03 
9670.27 1612.24 9671.45 1612.23 9672.62 1612.21 9683.59 
9699.15 1611.72 9699.34 1611.71 9699.41 1611.71 9699.57 
9743.52 1611.51 9774.05 1611.31 9794.82 1611.32 9848.55 
9856.77 1610.92 9869.891610.814 9895.02 1610.61 9917.8 
9961.23 1610.2 9967.02 1610.13 9979.52 1610 9988.61 
9995.61 1609.83 9997.76 1609.5610000.96 1609.3910003.94 
10010.79 161010011.01 1610.0310011.48 1610.1 10012.6 
10051.37 1610.4110057.09 1610.47 10138.9 1610.7510138.92 
10193.3 1610.9310273.24 1611.18 10278.81611.18410304.27 
10330.53 1611.210398.68 1611.510426.02 1611.1810449.19 
10467.34 1611.6 10509.9 1611.9510515.12 161210520.74 
10629.07 1612.810744.61 161410768.07 1614.2810813.11 
10861.09 1614.8810873.29 1614.9910931.04 1615.9110943.66 
10969.95 1616.28 10971.4 1616.310971.99 1616.310972.57 
10977.08 1616.3911027.76 1617.111085.74 1617.8511095.46 
11131.52 1617.811136.49 1617.811143.45 1617.76 

Elev Sta 
*,,.*,*.***,,*** 
1616.17 9267.33 
1615.74 9316.16 
1615.13 9394.47 
1614.16 9470.18 
1613.44 9521.46 
1613.19 9580.35 
1612.64 9632.41 

1612 9698.84 
1611.7 9700.93 
1611 9853.31 

1610.5 9937.45 
1609.92 9992.31 
1609.1310010.01 
1610.2210042.04 
1610.7510138.92 
1611.210315.04 
1611.5610461.76 
1612.0510556.16 
1614.5 10844.7 
161610944.18 

1616.3210972.76 
1617.8611126.61 

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

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



~ a n k  Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9937.4510057.09 547 505.23 406 .1 .3 

CROSS SECTION OUTPUT Profile 11 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* E.G. Elev lit1 * 1610.98 * Element * Left 08 * Channel * Right OB * 
* Vel Head lit1 * 0.05 ' Wt. n-Val. 0.050 ' 0.055 0.051 * 
* W.S. Elev (ftl * 1610.93 * Reach Len. (ftl * 547.00 * 505.23 * 406.00 * 
* Crit W.S. (ftl * 1610.67 * Flow Area ( s q  ft) * 24.14 * 95.18 * 32.20 * 
* E.G. slope (ft/ftl *0.007161 * Area IS¶ ftl * 24.14 * 95.18 * 32.20 * 
* Q Total (cfsl * 250.00 ' Flow Lcfs) - 30.00 * 186.73 ' 33.27 * 
* Top Width Iftl * 337.04 * Top Width Ift) + 81.63 * 119.64 * 135.78 * 
* vel Total (ft/sl 1.65 * Avg. Vel. (ft/sl * 1.24 * 1.96 * 1.03 * 
* Max Chl Dpth (ft) * 1.80 * Hydr. Depth lit1 * 0.30 * 0.80 * 0.24 * 
* Conv. Total (cfs) * 2954.2 'Con". Lcf31 354.6 ' 2206.5 * 393.1 * 
* Length Wtd. (ftl * 494.85 * Wetted Per. iftl * 81.63 * 119.75 * 135.83 * 
* Min Ch El (ftl * 1609.13 * Shear (lb/sq it1 * 0.13 * 0.36 * 0.11 * 
* Alpha * 1.18 * Stream Power (lb/ft 31 * 0.16 * 0.70 * 0.11 * 
* Frctn Loss (ft) r 2.34 * Cum volume (acre-ft) 3.49 * 12.01 ' 3.03 * 
* C & E LOSS (ft) * 0.01 * Cum SA lacresl * 6.70 * 11.14 * 7.21 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section.   his may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #2 
* f f f f * * * * * * * * * f * f f * * * * * * * * * * * * * * * * * * * * * * + * * * * % * * * * * * * * * * * * * * * * * * * * * * * * * * % % % * * % % % . * * % * % % * * * * * * * *  

* E.G. Elev (ft) * 1611.03 * Element * Left 08 * Channel * Right OB * 
* Vel Head lit) * 0.10 * Wt. "-Val. + 0.055 a 0.055 * 
W.S. Elev (It) * 1610.93 * Reach Len. (ftl 547.00 * 505.23 * 406.00 * 

* Crit W.S. (It) * * Flow Area ( s q  ft) * 95.18 ' 3.62 * 
* E.G. Slope (ft/ft) *0.012290 * Area (sq ft.) * * 95.18 3.62 * 
* Q Total (cfsl * 250.00 * Flow (cis) 243.90 ' 6.10 ' 
* Top Width (ft) * 127.79 * Top Width (ft) * 119.64' 8.15 * 
* vel Total /ft/sl 2.53 * Avg. Vel. (ft/sl + * 2.56 ' 1.69 ' 
Max Chl Dpth (ftl * 1.80 * Hydr. Depth lftl * * 0.80 * 0.44 * 

* Conv. Total (cfs) * 2255.1 * Conv. lcfsl * 2200.1 ' 55.0 ' 
Length Wtd. (ft) 504.34 * Wetted Per. lftl * 120.27 * 8.58 * 

* Min Ch El (ftl * 1609.13 * Shear (Ih/sq ftl * * 0.61 ' 0.32 ' 
* Alpha * 1.01 * Stream Power (lb/ft s )  * 1.56 0.55 * 
* Flctn Loss (ftl * 2.10 ' Cum Volume (acre-ftl * 0.84 * 14.70 ' 0.02 * 
* C & E LOSS (ft) * 0.02 * Cum SA (acres1 * 11.14 0.04 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: 

Warning: 

The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 o r  greater than 1.4. This may indicate the need for additional cross sections. 
The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* Pos " Left Sta * Right Sta * Flow * Area * W.P. * Percent * 
Hydr Velocity * 

(ftl (ftl * (cfs) * isq ft) * (It) conv 
*Depth(ftl * (ft/s) * 
* 1 * LOB * 9567.68 * 9937.45 " 30.00 * 24.14 ' 81.63 ' 12.00 * 
n ? n  1 . 7 4  * 
* 2 * Chan * 9937.45 * 10057.09 * 186.73 * 95.18 * 119.75 * 74.69 ' 
n . R n  1 .96  * .... .... 
3 * ROB 10057.09 * 10600.27 * 33.27 * 32.20 * 135.83 * 13.31 ' 

0.24 * 1 . 0 1  * 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or oreater than 1.4. This mav indicate the need for additional cross sections. 

; Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 



Profile f2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , ,******,.********* 
* * Pos * Left Sta * Right Sta * Flow * Area * W.P. ' Percent * 
Hydr * Velocity ' 
* * ,f+, * l f t l  

, - 7 ,  

*Depth(ft) * (ft/s) * 
* 1 * Chan * 9937.45 * 10057.09 * 
0.80 * 2.56 * 
* 2 * ROB " 10057.09 * 10600.27 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or  greater than 1.4. This may indicate the need far additional crass sections. 

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

CROSS SECTION 

RIVER: T4N-R3W-S17 
REACH: Reach-1 RS: 2.029 

INPUT 
Description: Flaw rate starting at this cross-section and downstream is 

increased to 43Ocfs. 
Station Elevation Data nun= 97 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

* * * * * * * f . i t t l t l l f * * * * ~ ~ * ~ ~ ~ ~ * ~ . ~ ~ + ~ * * t + + ~ * ~ * ~ ~ . *  

Bank Sta: Left Right Lengths: left Channel Right Coeff Cantr. Expan. 
9923.3710176.53 474 558.16 490 .1 .3 

CROSS SECTION OUTPUT Profile #1 
* t * , * * * * t * * * * * f * * * * * * * * * * * + * * * t * * * * * * * * * * . L ~ ~ ~ * ~ * * * * * ~ * * * * * * ~ ~ ~ ~ * * * ~ * * * * * ~ * * * * * * * * * * ~ ~ ~ * ~ * * * * * * * * * * *  

E.G. Elev (ft) * 1608.64 * Element - Left Ow Channel * Right OB ' 
* Vel Head lftl * 0.03 * Wt. n-Val. * 0,055 * 0.055 ' 0.053 * 
W.S. Elev lft) * 1608.61 Reach Len. Iftl * 474.00 * 558.16 * 490.00 * 

* Crit W.S. lftl * 1608.19 * Flow Area lsq ftl * 36.08 * 218.51 * 61.18 * 

* E.G. Slope (ft/ft] *0.003838 * Area lsq ft) * 36.08 * 218.51 * 61.18 ' 
* Q Total (cfsi 430.00 * Flow (cf.51 * 33.83 * 331.43 * 64.74 * 
* Top Width lftl 508.96 * Top Width (ftl * 94.91 * 253.16 * 160.89 ' 
* Vel Total (ft/sl * 1.36 ' ~ v g .  vel. lft/s) * 0.94 * 1.52 * 1.06 * 
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* Max Chl Dpth (ft) * 1.49 * Hydr. Depth (ftl * 0.38 * 0.86 * 0.38 
* Conv. Total (cfs) 6940.9 * Conv. (cfs) + 546.0 * 5349.9 * 1045.0 * 
* length Wtd. (ft) * 526.81 + Wetted Per. (ft) * 94.92 * 253.28 * 160.89 * 
* Min Ch El (ft) * 1607.12 * Shear (lb/sq ft) * 0.09 * 0.21 * 0.09 * 
* Alpha * 1.08 * Stream Power (lb/ft $1 * 0.09 * 0.31 * 0.10 * 
* Frctn Lo55 (ftl * 2.58 * cum volume (acre-ft) * 3.11 ' 10.19 * 2.60 * 
' C d ELoss Lftl * 0.00 * Cum SA (acres) * 5.59 * 8.98 ' 5.83 ' 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* E.G. Elev (ft) 1608.91 * Element Left 08 * Channel * ~ight OB * 
* Vel Head (ft) * 0.04 * Wt. n-Val. * 0.055 * 
W.S. Elev ift) * 1608.87 * Reach Len. (ftl * 414.00 * 558.16 * 490.00 * 

* Crit W.S. (ftl * 1608.21 ' Flow Area (sq ft) 284.83 * * 
* E.G. Slope (ft/ft] *0.002697 * Area (sq ft) 284.83 
* Q Total (cfs) 430.00 * Flow icfsl * 430.00 * 
* Top Width (ft) * 253.16 *Top Width ift) * 253.16 * 
* vel Total (ft/s) * 1.51 * Avg. Vel. (ft/s) * 1.51 * 
* Max Chl Dpth (ft) * 1.75 * Hydr. Depth (ft) * 1.13 * 
Con". Total Icfs) * 8219.9 * Conv. (cfs) * 8279.9 * 

* Length Wtd. (ftl * 558.16 ' Wetted Per. (ftl * 255.19 ' 
' Min Ch El (ftl * 1607.12 * Shear (lb/sq ft) * 0.19 * 
* Alpha * 1 .OO * Stream Power (lb/ft s )  ' * 0.28 * 
* Frctn Loss (ft) * 2.20 * cum Volume (acre-ft) * 0.84 ' 12.50 * 
* C & E LOSS (ft) * 0.01 Cum SA (acres) * 8.98 ' 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

**************** , ,  
* Pos Left Sta * Right Sta * Flow * Area W.P. * Percent * 

Hydr * Velocity ' 
* (ft) lftl * Icfs) * (sq ftl ' (ft) * conv 

*Depth(fti (ft/s) * 
' 1 * LOB * 9681.66 9923.37 * 33.83 * 36.08 ' 94.92 * 7.81 * 
0.38 * 0.94 * 
' 2 * Chan * 9923.37 ' 10176.53 * 331.43 218.51 * 253.28 * 77.08 * 
0.86 ' 1.52 ' 
* 3 * ROB * 10176.53 * 10701.29 * 64.14 * 61.18 ' 160.89 * 15.06 * 
0.38 * 1.06 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
**************,,,* 

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile #2 
*.****..************,*********.*******+..,..,*,,*,*+****.,+********,%****+**.******************** 
..*.****.***,,**** 

* POS Left Sta * Right Sta * Flow ' Area * W.P. * Percent * 
Hydr * Velocity * 

* (ft) * lftl * (c~s) (sq ft) * (ft) * Con" 
+Depth(ft) * (ft/s] ' 
' 1 * Chan *,9923.31 * 10176.53 * 430.00 ' 284.83 ' 255.19 * 100.00 * 
1.13 * 1.51 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
******,******,*,** 

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

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



CROSS SECTION 

RIVER: T4N-R3W-S17 
REACH: Reach-l RS: 1.923 

INPUT 
Description: 
Station Elevation Data num= 63 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

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

. . * * , , *~ ,~***~**+*** , * *+*~***~***** * * * * , * *~* , *+ , *  
9370.39 ,033 9833.67 .05510151.75 ,033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9924.01 10043 447 499.57 515 .1 .3 

CROSS SECTION OUTPUT Profile #l 
* , * * * , * * * * * i f l f . / * * + , * * * ~ * * * * * * , * , * . * , , , + * * , * * * * * ~ ~ * * * * * * * * ~ * ~ ~ * * * k ~ * ~ * , * * * * + * * * ~ * * * . * * ~ * * ~ . ~ ~ * *  

* E.G. Elev lft) 
* Vel Head lftl 
* W.S. Elev iftl 
* Crit W.S. lit) 
* E.G. Slope ift/ftl 
Q Total icfsl 
Top Width lft) 

* Vel Total ift/sl 
* Max Chl Dpth (it) 
Conv. Total icfs) 

Element 
Wt. "-Val.. 
Reach Len. lft) 
Flow Area [sq ft) 
Area lsq ftl 
Flow icfsl 
Top Width (ftl 
Avy. Vel. ift/sl 
Hvdr. De~th lfti 

* Left 08 
0.055 

* 447.00 
+ 81.22 
* 81.22 

158.32 

Channel 
0.055 
499.57 
95.18 
95.18 
178.14 
118.99 
1.87 
0.80 

2214.8 

Right OB * 
0.049 * 
515.00 * 
68.12 ' 

. . 
* Length Wtd. (Etl * 486.74 * Wetted Per. lftl * 105.98 * 119.08 * 168.01 * 
' Min Ch El ift) * 1604.80 * Shear (Ib/sq ft) * 0.31 0.32 * 0.16 * 
* Alpha * 1.05 * Stream power (Ib/ft s) * 0.60 * 0.60 * 0.22 * 
* Frctn Loss lftl 2.70 * Cum Volume (acre-ft) 2.47 * 8.18 * 1.87 * 
* C 6 E LOS9 lftl * 0.00 Cum SA (acres) * 4.50 * 6.59 * 3.98 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* E.G. Elev (it) * 1606.70 * Element Left 08 * Channel * Right OB * 
vel Hoad iftl 0.11 
W.S. Elev Ift) 1606.59 
Crit W.S. (ftl * 1605.95 

+ E.G. Slope (ft/ft) *0.006325 
Q Total lcfs) * 430.00 

* Tap Width ITtI 118.99 
* Vel Total (ft/sl 2.62 
* Max Chl Dpth lftl * 1.79 
Conv. Total lcfsl 5406.6 

* Length Wtd. Lftl 499.57 
* Min Ch El Lft) 1604.80 
* Alpha 1.00 

* wt. n-Va1.. 
Reach Len. lfti 

* Flow Area Lsq it) 
Area isq ftl 

* Flow icfsl 
* Top Width IEt) 
* Avg. ve1. (ft/.) 
Hydr. Depth lftl 

* Conv. lcfsl 
' Wetted Per. iftl 
shear (lb/sq ftl 
stream Power lIb/ft 51 ' 
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* Frctn loss lfti * 3.10 * Cum Volume lacre-ftl * 0.84 * 9.62 * 
* C 6 E LOSS iftl * 0.00 * Cum SA (acres) * 6.59 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional ccoss sections. 

Profile #I 
* / ~ * * * * * , * * * * * * * * * * * ~ , * * * * * * * * * * * * * * * * ~ ~ * ~ ~ . * * * * ~ * ~ ~ ~ ~ % ~ * ~ * * + * * * ~ * % . * * * * * * * ~ * * % ~ , * * ~ * * * ~ * , ~ * * * . ~ *  
* * * * * * * * * * * * * * * * * *  

* POS * Left Sta * Right Sta * Flow * Area * W.P. * Percent * 
Hydr * Velocity * 

* lft) * (ftl icfsl * ( ~ q  ftl * lftl * Conv 
'Depthift) * (ft/sl * 
* 1 * LOB 1 9647.20 * 9924.01 * 158.32 ' 81.22 * 105.98 * 36.82 " 
0.77 * 1.95 * 
* 2 * Chan * 9924.01 * 10043.00 * 118.14 ' 95.18 * 119.08 * 41.43 * 
0.80 * 1.87 * 
* 3 * ROB * 10043.00 * 10325.31 93.55 ' 68.12 * 168.01 * 21.76 * 
0.41 * 1.37 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional ccoss sections. 

Profile #2 
................................................................................................. 

* * * * * * * * * * * * * * * * * *  
* Po5 Left Sta * Right Sta * Flow ' Area * W.P. * Percent * 

Hydr Velocity ' 
* ift) * (ftl icfsl * 1sq fti * iftl " conv 

*Depth(ftl (ft/si * 
* 1 Chan 9924.01 * 10043.00 * 430.00 * 163.91 * 121.62 ' 100.00 ' 
1.38 * 2.62 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

+***,******+***,** 

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional ccoss sections. 

CROSS SECTION 

RIVER: T4N-R3W-S11 
REACH: Reach-1 RS: 1.828 

INPUT 
Description: 
station Elevation Data num= 84 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

10506.01 1606.3610508.11 1606.3610521.31 1606.4210534.61 1606.410541.72 1606.46 
10561.98 1606.5210628 42 1606.6510636.12 1606.6910651.31 1606.8 

Manning's n Values n m =  3 
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Max Chl Dpth (ft) * 3.37 * Hydr. Depth lft) * 0.23 * 0.85 * 0.22 ' 
* Conv. Total (cfs) * 5628.9 Conv. Icfs) * 481.3 * 4841.6 306.0 * 
* Length Wtd. (ft) * 608.06 * Wetted Per. ift) * 161.92 * 237.18 ' 98.35 * 
* Min Ch El (ftl * 1597.60 * Shear llb/sq ft) * 0.08 * 0.31 ' 0.08 * 
Alpha * 1.12 * Stream Power (lb/ft s) * 0.08 * 0.57 * 0.09 * 

* Frctn LOSS (ft) * 3.31 *CumVolume(acre-ft) * 1.14 4.98 * 0.99 * 
* C 6 E LOSS lft) * 0.00 * C m  SA (acres) * 1.51 * 3.21 * 1.19 
* * * * * * * * * * * , * * * * / * * * * * *~%,* *+ , * * * *+ , *~* * *~* , *%* , * * * * * *~* * * *~~~*~ ,~ , . * * * , * * * * * * *~*~* * * * * * * *  

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

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

CROSS SECTION OUTPUT Profile #2 
......................................................................................... 

+ E.G. Elev lft) * 1601.16 * Element * Left OB Channel Right OB * 
* Vel Head IftJ * 0.05 * Wt. n-Val. * 0.055 ' 
* W.S. Elev (ft) * 1601.11 ' Reach Len. (ft) * 540.00 ' 617.87 515.00 * 
+ Crit W.S. (ft) 1600.60 * Flow Area lsq ft) * 232.68 + 

+ E.G. Slope lft/ft) *0.004839 * Area lsq ft) * 232.68 * 
* Q Total (cfs) * 430.00 * Flow (cis) * 430.00 + 

* Top Width (ft) 236.00 ' Top Width IftJ * 236.00 * 
* vel Total (ft/s) * 1.85 * Avg. Vel. (ft/s) * 1.85 * 
* Max Cbl Dpth Iftl 3.51 * Hydr. Depth (ft) * 0.99 
* Conv. Total (cfs) 6181.3 * canv. (cfs) * 6181.3 
* Length Wtd. (ft) * 617.87 * wetted Per. lft) 238.62 * 
* Min Ch El Ift) * 1597.60 * Shear (lb/sq ft) * 0.29 * - Alpha 1.00 ' stream power llb/ft 5 )  * * 0.54 * 
* Frctn Loss (ft) * 3.37 * cum Volume (acre-ft) * 0.84 * 5.58 * 
* C & E Loss lftl 0.00 ' Cum SA (acres) * 3.21 * 
* * * * * * * * * t , f , t t * t * * * * * * * , * * ~ * * * * ~ * ~ ~ * ~ * * * ~ * ~ * + * * * * + * * * * ~ . ~ * ~ * * * ~ * * * ~ * ~ * * * * ~ ~ * k * * * * * ~ * * * * * ~ ~ ~ * ~ ~  

Warning: The cross section had to be extended vertically during the critical depth calculations. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning: The parabolic search method failed to converge on critical depth. The program will try 
the 

cross section slice/secant method to find critical depth. 

Profile #l 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
**,*,,,%********** 

* Po$ Left Sta Right Sta * Flow ' Area * W.P. * percent * 
llydr - Velocity 

* (ft) * (ft) (c~s) * (sq ft) * ifti * conv 
*Depthlft) * (ft/s) * 
* 1 LOB * 9575.97 9835.00 * 36.77 * 36.13 * 161.92 * 8.55 * 
0.23 - 1.00 * 
' 2 * Chan * 9835.00 * 10071.00 " 369.86 * 200.47 * 237.18 * 86.01 ' 
0.85 * 1.84 * 
* 3 * ROB * 10071.00 10307.96 " 23.37 * 21.68 ' 98.35 * 5.44 * 
0.22 * 1.08 * 
* , t * * * * * * * * * * . * i t i l ~ ~ , , * ~ * * . * , ~ * ~ , * ~ * * * ~ , * * , ~ , , ~ , * * . + * ~ * * * * * * ~ ~ ~ ~ ~ ~ * ~ * * * * * * * * * * ~ ~ ~ ~ ~ ~ * * ~ * ~ ~ * * * * * *  

**,*..**"*******+* 

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

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

Profile t2 
* * * * , * * , * , , . ~ . f ~ ~ . l . f * . * * ~ * , * * , ~ , * * ~ ~ * ~ ~ . L * , , * * ~ ~ * * * ~ * * , , ~ , ~ ~ ~ * * * * * * ~ * * * ~ , , ~ . ~ * * * * * ~ . * * ~ * ~ * . ~ . ~ , ~ ~  

***.***%*****,**+, 
Pos Left Sta * Right Sta * Flow * Area * W.P. + Percent ' 

Hydr * Velocity ' 
* (it) (ftl * (cfs) * (sq it) " Ifti * con" 

*Depthlft) V f t / s )  
* 1 * Chan * 9835.00 10071.00 * 430.00 * 232.68 ' 238.62 * 100.00 * 
0.99 ' 1.85 ' 
* * / + / * * , * / . * / * + * * * , l * * t * * * ~ , ~ , * , * , ~ * ~ , . . * ~ ~ , ~ . , ~ ~ * * * * * * ~ * * * * * ~ ~ * ~ * ~ * * * * * ~ ~ ~ ~ , ~ . ~ ~ * ~ * + ~ , ~ ~ ~ ~ * ~ * * * *  
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Manning's n Values nm= 3 
Sta n Val Sta n Val Sta n Val 

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

9051.36 ,033 9878.98 .05510115.32 ,033 

Bank sta: Left Right Lengths: Left Channel Right Caeff Contr. Enpan. 
9878.9810115.32 527 500.36 441 .1 .3 

CROSS SECTION OUTPUT Profile #1 
* * * / X I 1 , * * * * t * * * * * . ~ * * * ~ ~ * + * * * * * * * * * * * * * * * ~ * , ~ * * ~ * + * * * * * . ~ * * ~ * * * * * * * , ~ ~ * ~ ~ , ~ ~ * ~ ~ . ~ * * ~ ~ * * * ~ * * , * ~  

* E.G. Elev (ftl * 1596.12 * Element * Left OB * Channel * Right 08 * 
Vel Head iftl 0.04 * wt. n-Val. * 0.033 ' 0.055 * 0.033 * 

* W.S. Elev (ftl * 1596.08 * Reach Len. (ft) * 527.00 ' 500.36 * 401.00 * 
Crit W.S. iftl ' 1595.60 * Flow Area isq ftl 137.55 * 267.60 * 104.95 * 

* E.G. Sloae ift/ftl *0.003469 * Area lso ftl * 137.55 * 267.60 * 104.95 * . .  . ~ ~ 

Q Total ?cfil * 820.00 Flow icfsl * 156.70 * 462.26 ' 201.04 ' 
* Top Width (ftl * 895.58 * Top Width iftl * 488.32 * 236.34 170.91 * 
* Vel Total ift/sl * 1.61 * Avg. Vel. ift/sl * 1.14 * 1.73 ' 1.92 ' 
Max Chl Dpth iftl * 2.00 * Hydr. Depth ('it1 * 0.28 * 1.13 ' 0.61 * 

* Con". Total icfs) * 13923.1 conv. (cfsj * 2660.7 ' 7848.8 ' 3413.5 * 
* Length Wtd. (ftl * 502.41 * Wetted Per. iftl * 488.48 * 236.56 ' 170.94 * 
* Min Ch El (ftl 1594.08 * Shear (lb/sq ftl * 0.06 * 0.24 * 0.13 1 

* Alpha * 1.10 + stream Power (lb/ft 81 + 0.07 * 0.42 * 0.25 * 
* Frctn Loss (ftl 2.56 * cum Volume (acre-ft) * 30.91 * 51-14 * 19.42 * 
* C & E Loss iftl * 0.00 * Cum SA (acres) * 26.89 * 30.11 * 25.04 * 
* * * * * * * * * * * + f * * * * * t ~ * * ~ ~ , * ~ * * * * * + + * * , * , * ~ ~ . ~ ~ ~ ~ * , * * + * * . * * + * ~ * ~ ~ % * * ~ * * * * * ~ ~ * * * * * * * * * + . + , * , , * * * * *  

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. , Warning: The energy lass was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #2 
* * * * * * * * * f * * * * * * t * f * * . . ~ * * * * * ~ * ~ * * * * , ~ ~ , * * * ~ * ~ * * ~ * + + , ~ * * + * * * + * * ~ * * * * + * ~ , * . ~ , * + * ~ ~ ~ . * * ~ * , ~ * *  

* E.G. Elev (ftl * 1596.34 ' Element * Left 08 * Channel * Right OB * 
* Vel Head (ftl * 0.04 * Wt. n-Val. 0.033 ' 0.055 ' e 

+ W.S. Elev ift) 1596.30 * Reach len. Ift) * 527.00 * 500.36 * 441.00 * 
* Crit W.S. iftl * 1595.65 * Flow Area isq ftl * 179.36 * 319.15 ' 
E.G. Slope ift/ftl *0.002823 * Area isq ft) 179.36 * 319.15 - 
Q Total icfsl * 820.00 *  low (cfs) * 262.07 * 557.93 * 

* Top Width (it1 611.17 * TOP Width iftl * 374.83 * 236.34 * 
* Vel Total ift/sl * 1.64 + Avg. Vel. ift/sl * 1.46 * 1.75 * + 
* Max Chl Dpth (ftl 2.22 * Hydr. Depth (ftl * 0.48 * 1.35 * 
* Conv. Total icfsl * 15433.0 * Conv. (cfsj * 4932.4 * 10500.6 * 
* Length Wtd. (ftl * 504.62 * Wetted Per. (ft) * 375.77 * 237.48 * 
* Min Ch El iftl ' 1594.08 Shear (lb/sq ftl * 0.08 * 0.24 * 
* Alpha 1.02 * stream Power (1b/ft sl * 0.12 * 0.41 ' % 

* Frctn Loss iftl * 2.33 * C m  Volume (acre-ftl * 11.75 + 64.56 ' 0.55 * 
* C & E LOSS (ft) * 0.00 * Cum SA iacres) * 3.30 ' 30.11 * 0.06 * 
* * * ~ * * * * * * . l * * * * * t t * + * . ~ * * * * * * * * * * * * * * , * * ~ ~ * ~ ~ ~ , ~ ~ ~ ~ * . ~ ~ ~ . * ~ ~ , ~ * * * * , * . * . , * * * * ~ * ~ * * * * * * * * A * * * , ~ + *  

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

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

Proflle tl 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*..**+*.,+***,,*+, 
POS * Left Sta * ~ight Sta ' Flow Area * W.P. * Percent 

Hydr ' Velocity * 
* iftl iftl * (cfsl * (sq ftl * (ftl * Conv 

*Depthi£tl . (ft/sl 
* 1- * LOB * 9051.36 9465.17 * 20.24 * 19.00 * 74.51 * 2.47 * 
0.25 * 1.07 * 



* 2 LOB " 9465.17 * 9878.98 136.46 * 118.55 * 413.96 ' 16.64 * 
0.29 ' 1.15 
* 3 * Chan * 9878.98 * 10115.32 * 462.25 * 267.60 * 236.56 * 56.37 * 
1.13 * 1.73 * 
* 4 * ROB 10115.32 10232.72 * 191.79 * 93.83 * 117.42 * 23.39 * 
0.80 + 2.04 ' 
' 5 * ROB 10232.72 ' 10350.12 * 9.26 * 11.12 * 53.51 * 1.13 * 

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

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

Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* * * * * l++ * t l l * * t * * *  

* POS Left Sta * Right Sta * Flow ' Area W.P. * Percent * 
Hydr * Velocity * 

lDepthlft1 * ift/s) 
* 1 * LOB 
0.48 * 1.46 * 
' 2 * Chan 
1 - 7 5  * 1 7 5  * 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 OI greater than 1.4. This may indicate the need for additional cross sections. 

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

CROSS SECTION 

RIVER: T4N-R3W-S17 
REACH: Reach-2 RS: 1.455 

INPUT 
Description: Flow rate starting at this cross-section and downstream is 

increased to 820cfs. This cross-section is where wash T4N-R3W-SO7 
joins T4N-R3W-S17 

Station Elevation Data nun= 100 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

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

8552.77 1596.6 8558.83 1596.58 8593.52 1597.1 8594.01 1597.1 8610.05 1597.5 
8628.58 1597.36 8648.43 1597.13 8702.3 1597.01 8724.2 1596.95 8745.07 1596.8 
8757.27 1596.73 8774.68 1596.49 8803.97 1596.06 8808.22 1596 8810.37 1596 
8813.83 1595.97 8826.4 1595.87 8839.52 1595.77 8844.54 1595.7 8849.01 1595.71 

8853 1595.68 8856.16 1595.67 8856.54 1595.67 8865.33 1595.6 8937.37 1595.36 
8950.96 1595.31 8962.29 1595.26 9040.14 1594.95 9045.87 1595 9049.62 1594.96 
9061.85 1595 9132.94 1595.15 9141.02 1595.17 9141.33 1595.2 9141.88 1595.17 
9213.07 1595.16 9214.09 1595.15 9227.19 1595 9284.47 1595.08 9357.01 1595.07 
9383.62 1594.9 9447.62 1594.31 9465.54 1594.1 9470.08 1594 9527.94 1593.16 
9534.23 1593.07 9537.91 1593 9567.55 1592.92 9633.47 1592.71 9676.6 1592.65 
9768.09 1592.55 9814.38 1592.5 9817.52 1592.8 9889 1592.79 9904.81 1592.71 
9927.43 1592.83 9944.02 1592.8910004.96 1593.110007.03 1593.1210007.79 1592.98 
10010.22 1592.3210012.21 1593.0110012.53 1593.110013.76 1593.1310122.15 1593.06 
10122.27 1593.110122.32 1593.0610122.61 1593.0610175.511593.25310213.29 1593.39 
10223.02 1594.0410240.05 1593.210248.55 1593.1410252.62 1593.1410269.73 1593.17 
10301.76 1593.710305.09 1593.8 10308.3 1593.910312.61 159410314.94 1594.05 
10315.53 1594.0610315.74 1594.110330.39 1594.1 10387.4 1594.4110433.22 1594.92 
10461.92 1595.17 10475.7 1595.310482.75 1595.3410493.48 1595.4210505.09 1595.52 
10550.83 1595.8610562.04 159610601.79 1596.5210605.59 1596.5810612.44 1596.65 
10628.41 1596.8410647.64 1597 10748 1597.6610782.65 159810782.93 1598 

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



Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9817.5210175.51 392 473.07 497 .1 .3 

CROSS SECTION OUTPUT Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev iftl 1593.56 * Element Left OB * Channel * Right OB + 

* Vel Head Ift) * 0.06 * Wt. n-Val. * 0.055 * 0.055 * 0.033 * 
* W.S. Elev ift) * 1593.50 * Reach Len. (ft) * 392.00 * 473.07 * 497.00 * 
* Crit W.S. (ftl 1593.25 * Flow Area isq ftl 234.55 ' 187.65 ' 21.14 * 
* E.G. Slope (ft/ftl *0.008197 Area isq ft) 234.55 187.65 - 21.14 * 
* Q Total (cf.9) * 820.00 ' Flow (cfs) * 489.49 * 298.25 ' 32.26 * 
* Top Width ift) * 766.00 * Top Width ift) * 312.95 * 357.99 * 95.06 * 
* Vel Total ift/s) * 1.85 * Avg. Vel. ift/sl * 2.09 1.59 ' *  1.53 
* Max Chl Dpth Iftl 1.18 *Hydr.Depth ift) * 0.75 * 0.52 * 0.22 " 
* Conv. Total icfsl * 9056.8 * Conv. Icfs) * 5406.4 * 3294.2 * 356.3 * 
* Length Wtd. (ft) * 449.42 * Wetted Per. (ft) 312.97 * 358.24 * 95.08 * 
Min Ch El (ft) * 1592.32 * Shear ilb/sq it) * 0.38 * 0.27 * 0.11 

* Alpha * 1.06 * Stream Power ilb/ft s )  * 0.80 * 0.43 * 0.17 * 
* Frctn LOSS (ft) 2.41 ' Cum Volwne (acre-ft) * 28.66 * 48.52 * 18.78 * 
* C & E LOSS (ft) * 0.00 * Cum SA (acres1 * 22.05 26.70 * 23.70 ' 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

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

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

CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* E.G. Elev (ftl 
+ Vel Head (ftl 
* w.S. Elev iftl 
* Crit W.S. (ft) 
* E.G. Slope ift/ft) 
* Q Total (c~s) 
* Top Width ift) 
* Vel Total lftlsl 

Element 
Wt. n-Val. 
Reach Len. (ftl 
Flow Area (sq ft) 
Azea isq it) 
Flow (cfsl 
Top Width iftl 
Ava. Vel. ift/sl 

Left OB 

392.00 

Channel 
0.055 
473.07 
337.10 
337.10 
820.00 
357.99 
2.43 

Right OB * 

~ ~~ . ~~. . . . .  
* Max Chl Dpth (ft) * 1.60 * Hydr. Depth (ftl * 0.94 * 
Conv. Total (cfs) * 8716.6 * Conv. (cfsl 8716.6 ' 

* Length Wtd. (ft) * 473.07 * Wetted Per. (ftl * 360.02 * 
* Min Ch El ift) 1592.32 * Shear ilb/sq ft) 0.52 
* Alpha * 1.00 * Stream Power ilb/ft sl * 1.26 * 
Frctn Loss (it) * 2.67 * Cum Volume (acre-ft) * 10.66 ' - 60.79 * 0.55 

* c 6 E Loss (ftl * 0.00 * Cum SA (acres) 1.03 * 26.70. * 0.06 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: 

Warning: 

The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile #I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
**************,*** 

* Pos * Left Sta * Right Sta * Flow ' Area ' W.P. ' percent * 
Hydr * Velocity * 

* ift) * (ft) * (cfsl isq ftl * (ft) * conv 
*Depthlftl * (ft/sl * 
* 1 * LOB * 9185.15 * 9817.52 489.49 * 234.55 * 312.97 * 59.69 * 
0.75 * 2.09 * ~ ~ ~~~~ 

* 2 + Chan * 9817.52 * 10175.51 * 298.25 ' 187.65 * 358.24 * 36.37 ' 
0.52 * 1.59 * 
* 3 * ROB * 10175.51 10479.22 * 32.26 * 21.14 * 95.08 3.93 * 
0.22 * 1.53 * 
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Warning: Divided flow computed for this crass-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 

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

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

Profile H2 
* * l f * * * * * f * * * * f * * * f ~ . * ~ ~ * ~ * * * * * * * * * * * * . * , * * * % ~ ~ ~ * * * * * * * * * * * * * * * * * * * , * * * * * * * * ~ * * * ~ * , % * * * * + ~ * ~ * * * * *  

***t************** 

* POS * Left Sta * Right Sta * Flow * Area * W.P. * Percent * 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need far additional cross sections. 

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

CROSS SECTION 

RIVER: T4N-R3W-S17 
REACH: Reach-2 RS: 1.366 

INPUT 
Description: 
Station Elevation Data nun= 100 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

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

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

Bank Sta: Left Right Lengths: Left Channel Right Caeff Cantr. Expan 
9880.6910123.58 483 513.97 495 . I  .3 

CROSS SECTION OUTPUT Profile #l 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

E.G. Elev (Etl * 1591.14 * Element * Left OB * Channel * Right OW * 
* Vel Head (ftl * 0.06 'Wt.n-Val. * 0.049 * 0.055 * 0.046 * 
* W.S. Elev (ftl * 1591.09 * Reach Len. (ftl * 483.00 * 513.97 * 495.00 * 
* Crit W.S. (ftl * Flow Area (sq ftl * 27.16 * 329.72 * 87.34 ' 
' E.G. Slope (ft/ftl '0.003732 ' Area (sq ftl * 27.16 ' 329.72 * 87.34 * 
* Q Total (cfsl 820.00 * Flow (cfsl * 32.83 * 670.47 116.70 * 
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• * Too Width lftl 
* vei Total (ft/si 
* Max Chl Dpth (ftl 
* Conv. Total Icfsl 
* Length Wtd. lft) 
* Min Ch El Iftl 
* Alpha 
* Frctn Loss (ft) 
* C & E LOSS lftl 
* A * * * * * * * * * * * * * * * * * +  

* Top Width lftl * 62.83 ' 242.89 * 181.34 * 
* Avg. Vel. Iftls) 1.21 * 2.03 ' 1.34 * 
* Hydr. Depth lft) * 0.43 1.36 0.48 ' 
* Conv. (cis) * 533.1 * 10888.2 ' 1895.2 ' 
* Wetted Per. lft) * 62.83 ' 243.99 * 181.35 * 
Shear llb/sq ftl * 0.10 * 0.32 0.11 * 

*Streampower (lb/ftsl * 0.12 * 0.65 * 0.15 * 
Cum Volume lacre-ft) * 27.48 * 45.71 18.16 * 

* Cum SA (acres1 * 20.36 ' 23.43 * 22.12 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional crass sections. 

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* E.G. Elev lft) * 1591.33 * Element * Left 08 * Channel * Right 08 * 
* Vel Head lftl * 0.08 * Wt. n-Val. * * 0.055 * 
* W.S. Elev lft) * 1591.25 * Reach Len. lit1 * 483.00 * 513.97 * 495.00 * 
* c r i r  w s fftl * i low Area lso ftl * 370.07 * . . . . . . . . . , . . , --. ~ ~ - . ~  . ~ ~ .  ~ ~ ~ 

* R.G.  S l n n e  lftlfti *0.003904 * Area isa it1 370.07 * * - .~ --. c -  ~~~~~~~ ~ . .  . 
* Q Total (cis1 * 820.00 * Flow lcfs) * 820.00 * * 
* Top Width (ft) * 242.89 * Top Width lftl * 242.89 * 
* Vel Total ift/sl * 2.22 * Ava. Vel. ift/sl * 2.22 * , . .  
* Max Chl Dpth Iftl 2.93 * ~ydr. Depth lft) * 1.52 * 
* Conv. Total lcfsl * 13124.0 * Conv. lcfs) ' 13124.0 * 
* Length Wtd. lft) * 513.97 * Wetted Per. lft) * 246.08 * 
* Min Ch El lit1 * 1588.32 * Shear llb/sq ftl * 0.37 * 
* Alpha * 1.00 * stream Power (lblft 5 )  * * 0.81 * 
* Frctn Loss lftl * 3.22 * Cum Volume lacre-ft) * 10.66 * 56.95 * 0.55 * 
* C & E LOSS lfti 0.01 * Cum SA (acres) * 1.03 * 23.43 * 0.06 * 
............................................................................................... 

Warning: 

Warning: 

The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
The energy lass was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile tl 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * * * * * * * * * * * * * * * *  

* Po9 * Left Sta Right Sta * Flow * Area * W.P. * Percent * 
Hydr * Velocity * 

* lftl * lft) * I c ~ s I  * 13q ft) * lftl * conv 
*Depthlft) (ft/s) * 
' 1 * LOB 9614.96 9880.69 * 32.83 * 27.16 ' 62.83 * 4.00 ' 
0.43 * 1.21 * 
* 2 * Chan * 9880.69 * 10123.58 * 670.47 * 329.72 * 243.99 * 81.76 * 
1.36 * 2.03 * 
' 3 * ROB * 10123.58 * 10519.12 * 116.70 ' 87.34 ' 181.35 ' 14.23 * 
0.48 * 1.34 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* * * * * * * * * * * * * * * * * +  

Warning: 

Warning: 

The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
The energy loss was greater than 1.0 ft 10.3 m), between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * * * * * * * * * * * * + + * *  

* POS * Left Sta * Right Sta ' Flow * Area ' W.P. * Percent * 
Hydr * Velocity * 

lft) * Iftl * lcfsl * lsq ft) * lft) * conv 
*Depth(ft) (it/s) * 
* 1 * Chan * 9880.69 * 10123.58 ' 820.00 * 370.07 ' 246.08 * 100.00 * 
1.52 * 2.22 * 
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Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
..Y 

0.7 01 greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

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

CROSS SECTION 

RIVER: T4N-R3W-S17 
REACH: Reach-2 RS: 1.268 

INPUT 
Description: 
Station Elevation Data num= 65 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
I * f r * l i * * * * * * * . * * / * * ~ * * * * * * * * * * * * ~ * * ~ ~ ~ ~ ~ ~ ~ ~ ~ , * * * * * , * * * ~ * * ~ ~ * ~ ~ ~ * ~ . * * . * * , . , . * ~ ~ .  

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

* . * + * * * * , ~ ~ ~ ~ ~ * b * + * * * * , * ~ * ~ ~ * ~ ~ * . , * * * * * * ' * , * * ~ % ~  

9606.85 ,033 9951.8 .05510166.48 .033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9951.810166.48 473 506.74 519 .1 .3 

CROSS SECTION OUTPUT Profile 61 
f . , , f + * + + * * * * * * * f * ~ * , * l t * * t * * * * * * * , ~ ~ ~ ~ ~ * , * , * * ~ * . ~ . ~ * , , , * , , . . ~ . ~ * ~ ~ ~ ~ * ~ ~ * ~ * ~ ~ * , * , * , , ~ , ~ * , . ~ ~ ~ * * ,  

* E.G. Elev (ftl * 1587.84 Element + Left OB ' Channel * Right OB 
* Vel Head lftl * 0.14 *Wt.n-Val. 0.033 * 0.055 ' 0.033 * 
* W.S. Elev (ELI * 1587.70 * Reach Len. Ift) 473.00 ' 506.74 * 519.00 * 
* Crit W.S. (ftl 1587.49 * Flow Area lsq ft) + 13.41 * 203.05 * 61.16 ' 
* E.G. Slope lft/ft) *0.013505 * Area ( s q  ft) * 13.41 ' 203.05 ' 61.16 * 
Q Total (cfs) * 820.00 * Flow (c~s) 13.80 ' 614.23 ' 185.97 * 
Top Width (ft) * 442.21 ' Top Width lft) 89.49 * 214.68 138.05 ' 

* vel Total (ft/s) 2.95 * nvg. vel. (ft/sl * 1.48 * 3.02 * 3.04 ' 
+ Max Chl Dpth (ft) 1.18 * Hydr. Depth (ELI 0.15 * 0.95 * 0.44 * 
Conv. Total (cfs) 7056.0 * Con". ( c f s )  * 170.4 ' 5285.4 * 1600.3 * 

* Length Wtd. lft) * 501.00 * Wetted Per. (ft) + 89.49 ' 214.71 * 138.05 + 

*Mi" ChE1 (ft) * 1586.52 * Shear llb/sq ft) 0.13 ' 0.80 * 0.37 * 
* Alpha * 1.03 * stream Power (lb/ft sl ' 0.19 * 2.41 ' 1.14 
* Frctn Loss lft) * 3.16 * cum volume (acreeft) * 27.25 * 42.57 * 17.32 
* C 6 E Loss lft) * 0.02 * Cum SA (acres) * 19.51 * 20.73 * 20.31 + 

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

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

Warning: Tile energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additjonal cross sections. 

CROSS SECTION OUTPUT Profile 62 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ft) * 1588.09 Element Left OB ' Channel ' Right OR + 

* Vel Head (ft) * 0.16 * Wt. n-Val. 0.055 * 
W.S. Elev (ft) * 1587.93 ' Reach Len. (ft) * 173.00 ' 506.74 * 519.00 * 

* Crit W.S. (ftl * 1587.51 * Flow Area (sq ftl * 252.69 * 
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******,*********** 
* 

+ Pos Left sea ' Right sta * Flow * Area * W.P. Percent * 
Hydr * Velocity * 

' (ftl * iftl * lcfsl * lsq ft) * Iftl * Conv 
'Depthiftl * ift/sl * 
' 1 * LOB * 9608.79 * 9953.05 338.38 * 189.85 255.39 * 41.27 * 
0.74 * 1.78 * 
' 2 * Chan 9953.05 * 10091.33 ' 449.96 * 209.42 138.53 * 54.87 * 
1.51 * 2.15 ' 
* 3 * ROB 10091.33 * 10452.52 * 31.66 ' 24.78 * 76.89 ' 3.86 * 
0.32 * 1.28 ' 
* * * * * * * * * + * * * * * * * * * * * * * * * * ~ ~ ~ ~ % * % % * * * * * * * * ~ * ~ * * ~ * * ~ ~ % ~ ~ , * ~ ~ . % . % * * . * * * * * * * * * * * * * * ~ * * * ~ * ~ ~ * * ~ ~ * ~ ~ * * %  
**********-.**.*** 

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile t2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*%**+*************  

* POS * Left Sta * Right Sta * Flow " Area * W.P. * percent ' 
Hydr * Velocity * 

* * iftl * lft) * Icfsl * 1sq ftl . lft) conv 
*Depthlftl lft/sl * 

1 LOB * 9608.79 ' 9953.05 158.58 * 85.28 * 68.58 19.34 ' 
1.27 1.86 * 
* 2 * Chan 9953.05 * 10091.33 661.42 * 266.98 - 139.63 * 80.66 * 

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the 'current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: T4N-R3W-S17 
REACH: Reach-2 RS: 1.071 

INPUT 
Description: 
Station Elevation Data nun= 45 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9483.13 1583.2 9493.31 1583.14 9591.95 1582.74 9624.35 1582.6 9621.08 1582.83 
9669.67 1582.6 9683.87 1582.48 9752.79 1582 9758.71 1581.96 9766.4 1581.9 
9790.84 1581.66 9805.79 1581.52 9811.52 1581.48 9816.38 1581.44 9819.98 1581.4 
9820.871581.385 9821.72 1581.37 9895.85 1581.14 9919.85 1581.02 9925.33 1581.06 
9957.52 1581.1 9997.21 1581.1710031.91 1581.2210041.31 1581.310064.68 1581.54 
10067.53 1581.610068.56 1581.5210076.97 1581.210081.87 1581.4210083.821581.538 
10087.31 1581.7510105.79 1581.810117.84 1581.9710136.36 1582 10159.3 1582.04 
10163.72 1582.1 10168.1 1582.0610181.04 1582.0810181.53 1582.0810188.52 1582.1 
10195.84 1582.210262.35 1582.6110344.33 1582.410351.13 1582.4510468.61 1583.12 

Manning's n Values nm- 3 
Sta n Val Sta n Val sta n val 

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

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Enpan 
9821.7210041.31 410 514.91 503 .I .3 

CROSS SECTION OUTPUT Profile #1 
............................................................................................... 

E.G. Elev iftl * 1582.41 * Element * Left OB * Channel * Right OB * 
* Vel Head lftl * 0.07 * Wt. n-Val. * 0.033 * 0.055 * 0.033 * 
W.S. Elev iftl * 1582.35 * Reach len. lftl * 470.00 * 514.91 ' 503.00 

* Crit W.S. iftl * 1581.88 * Flow Area isq ftl * 53.31 * 257.48 * 83.56 * 
* E.G. Slope lft/ftl *0.005163 * Area lsq ft) * 53.31 * 257.48 * 83.56 * 
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" Q Total (cfs) * 820.00 * Flow (cfs) 
* Top Width (ft) * 516.55 Top Width (ft) 
Vel Total (ftls) 2.08 * ~ v g .  Vel. (ft/sl 

* Max Chl Dpth (it) * 1.33 + Hydr. Depth (ftl 
* Conv. Total (cfsl 11412.5 ' Conv. (cfs) 
* Length Wtd. (ftl * 509.18 * Wetted Per. (ft) 
Min ch El (ft) * 1581.02 * Shear (lb/sq ftl 

* Alpha * 1.01 * stream Power (lb/ft s )  ' 
* Frctn Loss (ft) 3.23 * Cum Volume (acre-ftl * 
c & ELOSS (ft) * 0.00 * Cum SA (acres) 

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

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional crass sections. 

CROSS SECTION OUTPUT Profile P2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* vei Total (ft/s) 
' M a x  chl Dpth (ft) 
* Conv. Total icfs) . . 
* Lenath Wtd. lftl 

Element 
Wt. "-Val. 
Reach Len. (ftl 
Flow Area (sq ft) 
Area ( s q  ft) 

+ Left 0B * Channel Right OB * 
* 0.055 * 

* 470.00 * 514.91 ' 503.00 + 

* 314.46 * 
* 314.46 * 
* 820.00 * 
* 219.59 * 
* 2.61 ' 

1.43 * 
* 10711.3 ' 

222.13 ' . . . . 
* ~in-ch El (ft) * 1581.02 * Shear (lb/sq ftl * 0.52 ' 
* Alpha 1.00 * stream Power (lb/ft sl * * 1.35 * 
* Frctn Loss (ft) * 3.35 * cum Volume (acre-ft) * 9.71 * 46.68 ' 0.55 * 
* c 6 E Loss (ftl * 0.00 + cum sa (acres1 * 0.28 ' 16.48 * 0.06 ' 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
Section. This may indicate the need for additional cross sectio~ls. 

Profile 11 
t*.*ttll**+l*,l****~*~*~**~~,**,.,,**~~******~,*~~~.*~***,~*~***.~**,*~*~~**.**,*,,,*,,*~,*,~,~*~ 

*i*********,*,*+*.. 

POS Left Sta * Right Sta * Flow * Area ' W.P. percent * 
Hydr * Velocity * 

* (ft) (ft) * (cfs) * jsq ft) (ftl * conv 
*Depth(ftl * (ft/sl * 
' 1 * LOB 9652.43 * 9821.72 * 101.15 ' 53.31 ' 118.60 * 12.34 * 
0.45 ' 1.90 * 
* 2 Chan * 9821.72 * 10041.31 * 555.75 * 257.48 * 219.59 * 67.77 * 
1.17 * 2.16 * 
' 3 * ROB * 10041.31 10254.96 * 163.10 ' 83.56 * 178.32 * 19.89 ' 
0.47 * 1.95 ' 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

****l*~+*****,**** 

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

Profile #2 
L * * t * * * * * * * * * * * * t * t i * * ~ , , * ~ * * * * * * * * * * , * , * * ~ * * * * ~ * * ~ ~ * * * * , * * , * * * * * * ~ * * ~ * * ~ ~ , , * * * * , * * ~ * * , . . ~ * * + ~ * * , * ~  

**.****.,+.*+**+** 
* POS * Left Sta Right Sta * Flow * Area * W.P. + Percent * 

Hydr * Velocity ' 
* (ftl * (ft) * (cis1 Isq ftl * (ft) * Conv 

*Depthifti (ft/s) * 
* 1 * Chan + 9R21.72 ' 10041.31 * 820.00 * 314.46 * 222.13 100.00 
1.43 * 2.61 * 
. , ~ ~ * ~ ~ ~ ~ ~ . ~ ~ , ~ ~ * , * ~ ~ . + * * ~ * * * ~ , * * * ~ , ~ * * * ~ ~ + . * , , + , * * * * * * * * + . * * *  %, , , * *~*~.~* . . . , * .~ , *~ ,~******~~*~*  
****************t* 

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 
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CROSS SECTION 

RIVER: T4N-R3W-$17 
REACH: Reach-2 RS: 0.973 

INPUT 
Description: 
Station Elevation Data n u =  99 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

~~~ 

9953.22 1578.1 9956.76 1578.08 9956.84 1578.08 9956.97 1578.1 9957 1578.08 
9957.82 1578 9959.21 1577.79 9962.58 1577.33 9964.15 1577.8 9964.67 1577.93 
9965.15 1577.96 9965.27 1577.98 9969.86 1577.95 9970.4 1577.9 9971.04 1577.85 
9971.85 1577.62 9973.88 1577.12 9986.31 1576.46 9989.82 1576.39 9991.83 1576.66 
9998.94 1577.6710002.21 1577.6710004.69 1577.710006.72 1577.6710015.82 1576.97 
10016.92 1576.9110017.75 1576.8310023.03 1577.810023.57 1577.910023.96 1578 
10024.85 1578.2110025.33 1578.3110026.14 1578.510026.22 1578.4710026.94 1578.43 
10027.61 1578.3810031.17 1578.110031.91 157810031.92 157810043.46 1576.99 
10048.52 1576.4210052.02 1577.310055.43 1577.6710056.74 1577.6710058.12 1577.77 
10060.63 1577.8210061.52 1577.810062.15 1577.8310063.41 1577.8610068.96 1578 
10080.6 1578.3210081.17 1578.310084.37 1578.6410101.84 1578.4910107.51 1578.43 
10113.85 1578.4510168.11 1579.110189.051579.30610202.67 1579.4410264.36 1579.44 
10266.87 1579.4210269.61 1579.4210381.68 1579.210445.18 1579.61 

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

******,+************,,********-*+*%-*+****.*+*,* 
9397.07 ,033 9889.86 .05510084.37 ,033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9889.8610084.37 495 508.78 496 .1 .3 

Warning: The conveyance ratio (upstream conveyance divlded by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
E.G. Elev lft) 1579.37 * Element Left OB * Channel * Right OB " 

* Vel Head (ft) * 0.13 * Wt. n-Val. 0.055 ' 
W.S. Elev lit) 1579.24 * Reach Len. (ft) * 495.00 ' 508.78 * 496.00 * 
Crit W.S. (ft) * Flow Area (sq Eti e 281.01 ' 

* E.G. Slope (ft/ft) *0.007248 * Area (sq ft) * 281.01 * 







**** ,***********%* 
* POS Left Sta * Right Sta * Flow * Area * W.P. * percent * 

Hydr * Velocity * 
* (ftl * (ft) * (~fZ.1 * i s q  ft) * (it) * C0"V 

+Depth(ftl * (ft/s) * 
* 1 + LOB *9601.96 *9901.99 * 149.09' 74.86* 122.54* 12.32* 
0.61 * 1.99 * 
* 2 Chan * 9901.99 * 10046.42 * 914.52 ' 274.87 144.61 * 75.58 * 
1.90 ' 3.33 ' 
* 3 * ROB 10046.42 * 10335.00 * 146.39 ' 79.09 * 155.45 ' 12.10 * 

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

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

Profile t2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
******* ,***%******  

* POS * Left Sta * Right Sta * Flow * Area * w.P. * percent * 
Hydr * Velocity * 

* (ftl (ft) (~fS1 * ($9 ft) * (ft) * Con* 
*Depth(ft) * lft/sl * 
* 1 * Chan * 9901.99 10046.42 + 1210.00 * 348.97 * 148.73 * 100.00 * 
2.42 * 3.47 * 

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

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

, 
CROSS SECTION 

RIVER: T4N-R3W-S17 
REACH: Reach-2 8s: 0.778 

INPUT 
Description: 
Station Elevation Data num= 7 1 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9533.79 1574.6 9576.27 1574.63 9623.79 1574.33 9650.59 1574.15 9655.43 1574.11 
9660.74 1574.1 9682.8 1574.07 9122.54 1574 9722.72 1574 9768.27 1573.9 
9850.03 1573.42 9876.491573.255 9888.66 1573.18 9895.64 1573.15 9923.49 1572.9 
9926.82 1572.9 9960.47 1573.06 9964.19 1573.12 9965.87 1572.75 9967.5 1512.7 
9972.11 1572.12 9972.34 1512 9974.78 1571.51 9975.51 1571.26 9971.41 1571.1 
9983.71 1571.68 9984.52 1571.6 9984.96 1571.66 9986.93 1571.3 9989.74 1511.9 
9990.1 1572 9990.62 1572.17 9991.35 1572.36 9992.3 1572.2 9993.24 1572 

9997.07 1571.29 9997.45 1571.23 9998.08 1571.1610001.84 1571.810002.46 1571.92 
10002.83 157210003.37 1572.0910006.09 1572.68 10030 1573.1 10039 1573.22 
10042.91 1573.2810045.41 1573.310053.51 1573.5110067.97 1573.4110074.47 1573.35 
10113.19 1573.0610148.99 1572.710162.87 1572.6710177.08 1572.8910190.22 1572.86 
10231.13 1573.2410236.751573.28810249.96 1573.410261.78 1573.5310282.63 1573.71 
10314.53 157410318.09 1574.0410370.01 1574.610474.93 1575.4910486.96 1575.51 
10523.58 1575.46 10541.1 1575.54 10544.5 1575.510593.44 1575.4610684.43 1575.26 
10688.2 1575.27 

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

* * * t * * * * * * * * * * * t * * * * A ~ ~ * * * * * * % * * , + ~ * * * * * + * * * * * ~ *  

9533.79 ,031 9850.03 ,04210243.96 .031 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Enpan. 
9895.64 10030 503 523.77 507 .1 .3 



CROSS SECTION OUTPUT Profile #I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

E.G. Elev (ftl ' 1574.04 ' Element * Left 08 * Channel ' Right OB * 
* Vel Head (it) * 0.15 * Wt. n-Val. 0.038 * 0.042 ' 0.042 
* W.S. Elev (ftl * 1573.89 * Reach Len. (ftl * 503.00 * 523.77 * 507.00 * 
* Crit W.S. (ftl 1573.67 * Flow Area (sq ft) * 46.72 171.08 * 190.18 * 
* E.G. Slope (ft/ft) *0.007660 * Area (sq ft) * 46.72 ' 171.08 * 190.18 * 
* Q Total (cfsl * 1210.00 * Flow (cfsl 92.29 * 620.30 * 491.41 * 
* Top Width (it) * 532.56 * Top Width (ft) - 125.73 * 134.36 ' 272.47 * 
* vel Total (ft/s) 2.97 * Avg. Vel. (ft/sl 1.98 * 3.63 2.62 * 
* Max Chl Dpth (ft) * 2.79 * Hydr. Depth (ft) 0.37 * 1.27 * 0.70 * 
* Con". Total (cfsl * 13825.3 * Conv. (cfsl * 1054.5 * 7087.4 * 5683.3 ' 
* Length Wtd. (ft) * 515.11 * Wetted Per. (ftl 125.73 * 135.02 * 272.49 * 
* Min Ch El Iftl * 1571.10 Shear (Ib/sq ft) * 0.18 * 0.61 * 0.33 * 
Alpha * 1.12 * Stream Power (lb/ft sl * 0.35 * 2.20 * 0.87 ' 
Frctn Loss (ft) * 2.84 * Cum Volume (acre-ft) * 23.01 * 28.58 * 13.44 * 

* C d E LOSS lft) * 0.01 Cum SA (acres] * 11.62 * 10.38 * 12.43 * 
* * l , f f * * * * * * * * * * * * * * * * * * * * * * * * t * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *%** *%** * * * * * * * * * , * * * * * * *%** * * * * * *  

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

CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

E.G. Elev (ftl * 1574.91 * Element * Left OB * Channel * Right OB * 
* Vel Head (ft) * 0.33 * Wt. n-Val. * 0.042 * 
W.S. Elev (ft) * 1574.58 * Reach Len. (ft) * 503.00 ' 523.77 * 507.00 * 

* Crit W.S. (it1 * Flow Area 134 ftl + * 264.09 ' 
* E.G. Slope (ft/ft) *0.007054 * Area (sq ftl * 264.09 * 
Q Total (cfs) * 1210.00 * Flow (cfsl * 1210.00 * * 

* Top Width (ft) * 134.36 *Top Width (ft) * 134.36 * 
* vel Total (ft/sl + 4.58 * Avg. Vel. (ft/s) * 4.58 ' 
* Max Chl Dpth (ft) * 3.48 ' Hydz. Depth (ftl * 1.97 * 
* Conv. Total (cfsl * 14406.6 * Conv. (cfsl ' 14406.6 + 

* Length Wtd. (ft) 523.62 * Wetted Per. (it) * 137.93 * 
* Min Ch El 1 it) * 1571.10 * Shear (lb/sq ft) * 0.84 ' 
* Alpha * 1.00 * Stream Power (Ib/ft s )  * 3.86 * 
* Frctn Loss (ft) * 2.83 * Cum Volume (acre-ftl * 9.71 * 35.81 * 0.55 - 
* C & E LOSS (ft) 0.03 * Cum SA ( a c r e s )  * 0.28 * 10.38 * 0.06 * 
......................................................................................... 

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

Profile #1 
* . l * * * * * * * l * * * * * * * * , * * * * , , * * * * * * . * % * * * * * * * . * * * e * * * * * * * * * * * * * + * * . + * . * * * * * * * * * * . * * * * * * * * * * + * * * * * * . *  

****,*+***+**%*,** 
* POS * Left Sta * Right Sta Flow Area * W.P. * Percent * 

Hydr ' Velocity * 
* * (it) * (ftl * (cis1 lsq ftl * Iftl Conv 
*Depth(ftl * (ft/sl * 
* 1 LOB * 9714.72 * 9895.64 * 92.29 * 46.72 * 125.73 * 7.63 + 

0.37 * 1.98 ' 
' 2 * Chan * 9895.64 * 10030.00 * 620.30 * 171.08 * 135.02 * 51.26 ' 
1.27 ' 3.63 * 
' 3 * ROB 10030.00 * 10359.10 497.41 * 190.18 * 272.49 * 41.11 ' 
0.70 ' 2.62 ' 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile #2 
********+*,*************>*********************+%************ , ,************* ,********* ,*****%*****  
* * . . * * * * * * * * * % % % a *  

* Pos * Left Sta * Right Sta * Flow * Area * W.P. * Percent * 
Hydr * Velocity ' 

* (ftl * (ft) (cfsl * isq ft) * (ftl * conv 
*Depthlft) * (ft/s) * 



* 1 Chan 9895.64 * 10030.00 1210.00 * 264.09 * 137.93 100.00  * 
1.97 * 4.58 * 
* * + * t * * * * , t * * * * * * * * * * * * t * * * * * ~ * % ~ ~ , * * * * * * ~ * ~ ~ ~ * * + * * * * * ~ ~ ~ * * * * * * * * , ~ , . ~ * ~ , ~ ~ * * . * + ~ ~ * * , * * * ~ ~ ~ * * * * * ~ ~ * *  

* * * * + + * * * * * * * 2 * * * ,  : P 
Warning: The ene rgy  l o s s  was g r e a t e r  t h a n  1 . 0  f t  ( 0 . 3  m) .  between t h e  c u r r e n t  and  p r e v i o u s  cross 

s e c t i o n .  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 s e c t i o n s .  

CROSS SECTION 

RIVER: T4N-R3W-317 
REACH: Reach-2 RS: 0.679 

INPUT 
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  n w =  74 

S t a  E l ev  s t a  E l ev  S t a  Elev  S t a  E l e v  S t a  Elev  

Manning's  n Values  n w =  3 
s t a  n Val s t a  n V a l  S t a  n Val 

* * * * * * * * * * * * r * r r ~ + l * * * * f * f f * * * ~ , * * ~ * * ~ * * ~ * ~ * * * * * * ~ *  

9661.55 .031 9868.52 .04210201.64 , 031  

Bank S t a :  L e f t  R igh t  Lengths :  L e f t  Channel  R igh t  Coeff  Contc .  Expan 
9887.4810024.71 464 497.24 522 . I  . 3  

CROSS SECTION OUTPUT P r o f i l e  # 1  
t * * * * * * l * * * * * , * + * * * * * * * * * f * t t * * * * * * * * * + * * , * * * * * * * * * * * * * + * * a * * * * * * * * * * * + * * * * * * * * * * + * * * * * * * * *  

E . G .  E l ev  ( f t )  * 1571.19  * Element *  eft 08 * Channel  * Righ t  OB * 
* vel Head ( f t l  0 . 11  * we. "-Val. * 0.035 * 0.042 * 0.041 * 
* W.S. Elev  ( f t )  * 1571.09 ' Reach Len. ( f t l  * 164.00 * 497.24 * 522.00 * 
* C r i t  W.S. ( f t )  * Flaw Area  ( s q  f t l  59.28 * 203.14 * 218.69 * 
* E.G. S lope  ( f t / f t l  '0.004146 Area Isq S t1  * 59.28 * 203.14 * 218.69 * 
* Q T o t a l  ( c f s )  1210.00 * Flow ( c f 3 )  118.25 * 600.42 * 491.33  * 
* Top Width ( f t l  * 508.43 ' Top Width ( f t l  * 104.82 ' 137.23  * 266.38 * 
* Vel T o t a l  ( f t / s )  * 2.51  * Avg. Ve l .  ( f t / s )  * 1.99 * 2.96 * 2 .25  * 
' Max Chl Dpth ( f t )  * 2 . 2 0  * H y d r . D e p t h  ( f t l  * 0.57 * 1.48  * 0.82 
+ Con". T o t a l  (cfs) * 18792.9 * Con". (cfsl * 1836.6 * 9325.2 * 7631.0 * 

Length  Wtd. ( i t )  * 499.29 Wetted P e r .  ( f t l  * 104.83  * 137.45 * 266.42 * 
* Min Ch E l  ( f t )  * 1568.89 * S h c a r  ( l b / s q  f t )  * 0.15 * 0 .38  * 0.21  * 

Alpha * 1 . 0 7  * s t r e a m  Power ( l b / f t  s )  * 0 .29  * 1 . 1 3  * 0.48 * 
* F r c t n  LOSS ( f t j  * 2 .80  * Cum volume ( a c r e - f t )  * 22.40 * 2 6 . 3 3  * 11.06 * 
* C 6 E LOSS ( f t l  * 0.00 * Cum SR (acres) * 10.29 * 8 . 7 5  f 9.30  * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy  l o s s  was g r e a t e r  t h a n  1 . 0  f t  ( 0 . 3  m ) .  between t h e  c u r r e n t  and p r e v i o u s  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 OUTPUT P r o f i l e  #2 
* * * l ~ * t * * * * * * ~ * * * * * * * ~ * ~ ~ ~ * ~ , ~ * , ~ , * ~ * * . f * + * * * * * * * * * l * * * * * ~ ~ ~ ~ * ~ * * * * * * * * * * * * . ~ ~ ~ * . * * * * ~ ~ * ' h * * ~ ~ ~ * *  

* E.G. Elev  ( i t)  * 1572.06 * Element " h e f t  Oa ' Channel. * Righ t  0B 
* Vel Head ( f t )  * 0.23  * W t .  n-Val. 0 , 0 4 2  * 0.042 ' 
* W.S. Elev ( f t l  1571.83 * Reach Len. ( f t )  464.00 * 497.24 * 522.00 * 
* C r i t  W.S. ( f t )  * 1570.93 * Flow Area (sq f t l  t 305.09  * 7 . 7 3  * C 
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* E.G. Slope (ft/ft) *0.004264 Area isq ftl 305.09 * 7.73 * 
* Q Total lcfsl * 1210.00 * Flow Icfsl 1189.03 20.97 * 
* Top Width (ft) * 141.47 * Top Width lftl * 137.23 * 4.24 * 
* Vel Total (ft/sl * 3.87 * Avg. Vel. lft/s) * 3.90 + 2.71 * 
Max Chl Dpth (ft) * 2.94 * Hydr. Depth ift) * * 2.22 * 1.82 * 

* Con". Total lcfs) * 18529.0 * Conv. lcfsl * 18207.9 * 321.1 * 
Length Wtd. (ftl * 497.45 * Wetted Per. (ft) * 139.26 ' 6.07 * 
Min Ch El lftl * 1568.89 * Shear llb/sq ftl * 0.58 ' 0.34 * 

* Alpha * 1.01 * stream Power (lb/ft sl * * 2.27 * 0.92 * 
* Frctn Loss lftl 2.98 * Cum Volume (acre-ftl * 9.71 * 32.38 ' 0.51 * 
' C h E LOSS lftl * 0.01 * Cum SA (acres) * 0.28 * 8.75 * 0.03 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 o r  greater than 1.4. This may indicate the need for additional cross sections. 

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

Profile lil 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
******************  

* Po5 * Left Sta * Right Sta + Flow ' Area * W.P. * percent * 
Hydr * Velocity * 

* lftl lft) * icfs) (sq ft) * iftl * CODV 
*Depthlftl * lft/sl * 
* 1 * LOB * 9774.52 * 9887.48 118.25 * 59.28 * 104.83 * 9.77 * 
0.57 * 1.99 * 
' 2 * Chan * 9887.48 * 10024.71 * 600.42 * 203.14 137.45 " 49.62 * 
1.48 * 2.96 * 
' 3 * ROB + 10024.71 * 10299.33 ' 491.33 218.69 266.42 * 40.61 * 
0.82 * 2.25 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
sectlon. This may indicate the need for additional cross sections. 

Profile R2 
~ * * , % * * * ~ , * + ~ ~ * * ~ % ~ ~ ~ * ~ * ~ ~ ~ * * + % , * * ~ ~ * * . * * * * * . % ~ * ~ , % * ~ * * % . * * * * * * * ~ ~ ~ * * + ~ ~ ~ * * , ~ * * ~ % ~ * ~ * . ~ ~ * ~ ~ * , ~ * + *  

**,.***,******,*+* 
* Pos * Left Sta * Right Sta * Flow * Area * W.P. * Percent * 

Hydr * Velocity * 
* iftl * Ift) * (cfsl * (sq ft) * lftl * conv 

'Depthlft) * lft/s) 
* 1 * Chan * 9887.48 * 10024.71 * 1189.03 ' 305.09 * 139.26 * 98.27 * 
2.22 ' 3.90 * 
* 2 * ROB * 10024.71 * 10299.33 * 20.97 * 7.73 6.07 ' 1.73 * 
1.82 * 2.71 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * * * * * * * * * * * * * * * *  

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

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

CROSS SECTION 

RIVER: T4N-R3W-S17 
REACH: Reach-2 RS: 0.58: 

INPUT 
Description: Levee added-Ridge not overtopped per RFE calcs 
Station Elevation Data num= 7 6 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
9111.75 1572.3 9139.75 1572 9208.61 1571.15 9219.98 1571.01 9226.78 1571 
9323.3 1570.19 9358 1569.92 9381.13 1569.78 9423.31 1569.7 9425.09 1569.72 

e 9494.83 1563.55 9508.36 1569.55 9548.25 1569.4 9549.75 1569.43 9598.11 1569.13 
9624.7 1569 9653.73 1568.78 9745.53 1568.3 9764.64 1568.12 9783.91 1568 
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Manning's n Values num= 3 
Sta n val sta n val Sta n Val 

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

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9952.3710109.36 570 543.27 514 .I .3 

Right Levee Statian=10480.38 Elevation= 1568.88 

CROSS SECTION OUTPUT Profile bl 
.**************.,*+**I*li**.,~*~~.~~~~,*~*~****~~~~*~~*~***~****~~,~*****~+,****,**~~*~**~*****~~~, 

E.G. Elev (ft) * 1568.38 ' Element * Left OB * Channel * Right 00 * 
* Vel Head (ft) * 0.15 ' Wt. n-Val. * 0.040 * 0.042 * 0.038 * 
* W.S. Elev (ft) * 1568.23 * Reach Len. (ft) * 570.00 * 543.27 * 514.00 * 
* Crit W.S. iftl * 1568.01 * Flow Area isa ft) * 118.40 * 180.43 * 102.13 * . . . .  . 
E.G. Slope (ft/ft) *0.008015 * Area ( s q  ft) * 118.40 ' 180.43 * 102.13 * 

* Q Total (cfsl * 1210.00 * Flow (Cfs) * 305.14 * 627.00 * 277.86 * 
* Top Width (ft) * 540.58 * Tap Width (ftj * 199.59 * 156.99 * 184.00 - 
* vel Total ift/si * 3.02 * Avq. Vel. (ftls) * 2.58 * 3.48 * 2.72 + 

* Max Chl Dpth (ft) * 1.63 + ~ydr. Depth (ftl * 0.59 " 1.15 * 0.56 ' 
* Con". Total (cfsl * 13515.8 * Conv. (cfs) * 3408.4 * 7003.7 * 3103.7 * 
Length Wtd. (ft) 547.79 ' Wetted Per. (ftl * 199.59 * 157.00 * 184.08 * 
Min Ch El (ft) * 1566.77 ' Shear (lblsq ft) * 0.30 * 0.58 * 0.28 * 

* Alpha * 1.06 * Streampower (lblft s )  * 0.76 * 2.00 * 0.76 ' 
* Frctn ~ o s s  (ft) * 2.76 *CumVolume(acre-ft) * 21.45 * 24.14 * 9.14 * 
* C & E LOSS (ft) * 0.02 ' Cum SA (acres) * 8.67 " 7.07 * 6.60 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

? 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 

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

section. This may indicate the need f a r  additional crass sections. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

Water surface Was used. 

CROSS SECTION OUTPUT Profile 62 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

E.G. Elev (ft) * 1569.08 * Element * Left 08 * Channel * Right OB * 
vel Head (ft) 0.34 * Wt. n-Val. * 0.042 * 

* W.S. Elev (£ti * 1568.74 * Reach Len. (ft) * 570.00 * 543.27 * 514.00 * 
* Crit W.S. (ft) + 1568.32 Flow Area (sq ft) 260.23 * 
* E.G. Slope (ftlftl '0.009002 Area (sq ft) * 260.23 * 
* Q Total (cfsl * 1210.00 * Flow (cfs) * 1210.00 * 
* Top Width (it) * 156.99 * Top Width (ftl * 156.99 * 
* vel Total (ft/s) * 4.65 * Avg. Vel. (ft/sl * 4.65 * 
* Max Chl Dpth ift) 1.97 * Hydr. Depth (ft) * 1.66 * 
* Conv. Total (cfsl * 12752.9 * Con". (cfs) * * 12752.9 ' 
* Length Wtd. (ftl * 544.40 * Wetted Per. (ft) * * 159.62 * 
Min Ch El (ft) * 1566.77 * Shear Llb/sq ft) * 0.92 * 

* Alpha * 1.00 * stream Power (lb/ft sl  * * 4.26 * 
* Frctn Loss (It) * 2.40 * Cum Volume (acre-ftl * 9.71 ' 29.16 ' 0.46 * 
* C 6 E LOSS (ft) * 0.05 * Cum SA (acres) * 0.28 * 7.07 * 0.01 ' 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need far additional crass sections. 

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



• section. This may indlcate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

Profile #I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*****************.  

Pos * Left Sta * Right Sta Flow * Area * W.P. ' percent 
Hydr Velocity 

* (ftl * ifti (cf~l * ( ~ q  ftl * lftl * Con" 
*DepthIftl * (ft/s) 
* 1 * LOB * 9532.06 * 9952.37 * 305.14 * 118.40 * 199.59 * 25.22 * 
0.59 * 2.58 * 
* 2 * Chan * 9952.37 * 10109.36 * 627.00 * 180.43 * 157.00 ' 51.82 * 
1.15 * 3.48 * 
* 3 * ROB 10109.36 * 10480.38 * 277.86 * 102.13 * 184.08 ' 22.96 * 
0.56 2.72 * 
................................................................................................. 

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

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

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

water surface was used. 

Profile #2 
* * * * * * * * * * * * * * * * * ~ * * * * ~ ~ * ~ % ~ ~ ~ ~ ~ ~ % ~ ~ ~ ~ ~ ~ + ~ ~ ~ ~ ~ * ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ * * * * * * * * * * + * * * , W * * * * * . ~ * ~ , . * * + * . * * ~ , ~ * ~  

****k***,.*****,** 

* Po5 * Left Sta * Riqht Sta ' Flow * Area ' W.P. ' percent * 
Hydr * Velocity 

a * (ftl lftl + ICFSI (Sq ftl * (ftl + conv 
*Depthlft) * lft/sl * 
* 1 * Chan * 9952.37 * 10109.36 * 1210.00 * 260.23 * 159.62 * 100.00 * 
1.66 * 4.65 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * + * + * + * * * * + * * * * * *  

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

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

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

water surface was used. 

CROSS SECTION 

RIVER: T4N-R3W-$17 
REACH: Reach-2 RS: 0.482 

INPUT 
Description: 
Station Elevation Data num= 63 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
* * * * * * * * *  ~ ~ * ~ * * ~ . * ~ . ~ * . * . . . ~ * * * * * * ~ - * * * * ~ * * * * * * * b * . * k * * ~ * ~ ~ * * * * * * * ~ ~ * * , , * * , * * * * *  
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Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

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

8993.64 .031 9195.29 ,04210072.69 ,031 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Eapan 
9926.9110072.69 497 529.98 514 .1 .3 

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

CROSS SECTION OUTPUT Profile H2 
* * * * * * * . * . f * f * t * * f ~ * ~ . . ~ * * * * * * * , ~ + ~ * ~ ~ ~ * ~ * * ~ * ~ * % * * * * * * , * ~ ~ ~ , ~ ~ * ~ . * ~ * * . * , ~ * . ~ , * , . * * * * + ~ ~ * . * , * . * *  

* E.G. Elev let) 
* Vel Head (ftl 
* W.S. Elev Iftl 
* Crit W.S. Iftl 
* E.G. Slope lft/fti 
* Q Total (cfs) 
* Top Width lftl 
* Vel Total (ft/sI 
* Man Chl Dpth Iftl 
* Conv. Total (cfsl 
* Length Wtd. Iftl 
' Min Ch El (ft) 
* Alpha 
* Fcctn Loss (ftl 
* C L E LOSS (it) 
****%***,*%,********* 

* 1566.63 * Element *  eft 08 * Channel * Right 08 * 
we. n-Val. 
Reach Len. (ft) 
 low Area Is¶ ftl 
Area (sq ft) 
n o w  (cis) 
Top Width (ftl 
avo. ve1. Ift/s) > -  . 

* 2.81 Hydr. Depth lft) * 2.08 * 2.38 
* 23697.5 f Con". lcfs) * 2008.0 * 21689.6 " 

~ ~~~ . . 
* 528.18 * Wetted Per. lfti * 20.08 * 141.83 * 
* 1563.66 * Shear llb/sq fti * 0.30 * 0.38 * 

1.01 * Stream Power (Ib/ft s) * 0.83 * 1.22 
* 3.08 * Cum Volume (acre-ftl * 9.46 * 25.31 + 0.46 * 
* 0.01 * Cum SA (acres) * 0.16 * 5.18 0.01 * 

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

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need 
f o r  i.- 

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

0.7 or greater than 1.4. Thj.s may indicate the need for additional cross sections. 
Warning: The energy loss was greeter than 1.0 ft (0.3 ml. between the current and previous cross 

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

Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
***+*,*,*.******** 

* POS * Left Sta ' Right Sta * Flow * Area * W.P. * Percent * 
Hydr * Velocity * 

iftl * lftl * Icf~i ' (sq ftl * lft) * con" 
'Depth(ft1 * lft/sl * 
* 1 * LOB * 9460.28 * 9926.91 * 540.22 * 241.79 * 212.25 * 44.65 * 
0.89 * 2.23 * 
* 2 * Chhan 9926.91 * 10072.69 ' 549.18 ' 208.26 * 145.19 * 45.39 * 
1.43 * 2.64 * 



* 3 * ROB * 10072.69 * 10194.80 * 120.60 " 65.58 * 122.12 ' 9.97 * 
0.54 * 1.84 * 
' 4 ROB * 10194.80 10316.92 * 0.00 ' 0.02 ' 2.29 * 0.00 * 

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

Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

.*********.******* 
* POS * Left Sta Right Sta * Flow * Area W.P. Percent ' 

Hydr * Velocity * 
* * (ft) * Ift) + (cfs) * (sq ft) * (ft) * con" 
+Depth(£t) * (ftls) * 
' 1 * LOB * 9460.28 * 9926.91 * 102.53 * 37.46 ' 20.08 * 8.47 * 
2.08 * 2.74 * 
* 2 + Chan * 9926.91 * 10072.69 * 1107.47 ' 347.07 * 147.83 * 91.53 ' 
2.38 * 3.19 ' 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need 
fox 

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

0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
warning: h he energy loss was greater than 1.0 ft (0.3 ml. hetween the current and previous cross 

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

CROSS SECTION 

RIVER: T4N-R3W-S11 
REACH: Reach-2 RS: 0.382 

INPUT 
~escription:  low rate startlng at this cross-section and downstream is 

increased to 1,600cfs. 
Interpolated point added at 

(9941.43.1560.734) to set hank station 
Station Elevation Data num= 72 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9109.71 1565.8 9128.15 1565.8 9286.49 1565.06 9314.83 1564.6 9361.08 1564.35 
9397.21 1564.24 9403.29 1564.21 9412.4 1564.16 9412.71 1564.1 9424.84 1564.11 
9459.77 1564 9459.98 1564 9477.94 1563.9 9490.27 1563.9 9497.89 1563.88 
9498.89 1563.86 9555.49 1563.44 9585.03 1563.3 9594.97 1563.15 9619.24 1563.06 
9656.62 1563.05 9659.37 1563.01 9663.82 1563.1 9739.27 1563.41 9748.96 1563.26 
9784.6 1562.5 9796.95 1562.34 9829.81 1562 9832.65 1562 9843.01 1561.86 
9846.92 1561.74 9907.06 1561.07 9911.361561.032 9926.31 1560.9 9941.431560.734 
9984.4 1560.2610002.27 1560.25 10010 1560.5410022.52 1560.1910029.32 1560.1 

10036.32 1560.6310036.78 1560.6610037.14 1560.710038.96 1560.7210108.33 1561.3 
10124.4 1561.48 10125.91561.49910147.04 1561.7610197.27 1562.3910296.11 1563.1 
10321.39 1563.3610326.44 1563.2710334.46 1563.0710344.15 1563.48 10347.2 1563.5 
10370.8 1563.3110412.74 1563.7410424.53 1563.88 10425 1563.8910425.25 1563.9 
10425.28 1563.89 10425.6 1563.8910426.97 1563.8810427.25 1563.8910461.81 1563.7 
10480.36 1563.5410482.43 1563.5210484.15 1563.5210492.37 1563.5510499.97 1563.6 
10517.59 1563.610537.19 1563.54 

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

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

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9941.4310038.96 499 516.44 493 .I .3 

CROSS SECTION OUTPUT Profile #1 



* E.G. Elev lftl * 1562.46 ' Element * Left OB * Channel * Right 08 * 
Vel Head (ft) * 0.33 *Wt.n-Val. + 0.037 " 0.042 * 0.040 ' 
W.S. Elev lftl - 1562.13 * Reach Len. lftl * 499.00 * 516.44 * 493.00 * 
Crit W.S. (ft) * 1561.95 ' Plow Area (sq £ti * 89.71 ' 168.57 ' 106.22 ' 
E.G. Slope (ft/ftl '0.010639 * Area lsq ft) 89.71 * 168.57 * 106.22 

* Q Total lcfsl * 1600.00 * Flow lcfsl * 329.90 * 885.69 * 384.41 * 
Top Width Iftl * 358.82 * Top Width lft) * 123.93 * 97.53 * 137.37 * 

* Vel Total lft/sl 4.39 * Avg. vel. lft/sl * 3.68 * 5.25 * 3.62 ' 
* Max Chl Dpth iftl * 2.03 * Hydr. Depth lftl * 0.72 * 1.73 0.77 ' 
* Con". Total lcfsl * 15512.1 * Conv. lcfs) * 3198.4 * 8586.8 * 3726.9 ' 
* Length Wtd. (ft) * 509.11 * Wetted Per. lftl * 123.93 * 97.57 * 137.37 * 
* Min Ch El lft) * 1560.10 * Shear (1b/sq ft) 0.48 1.15 * 0.51 * 
+ Alpha 1.10 Stream Power (lb/ft s) " 1.77 * 6.03 * 1.86 * 
* Frctn Loss (ft) * 3.27 *Cumvolume (acre-ft) * 17.20 * 19.43 * 7.13 * 
* C s E LOSS (ft) * 0.04 * Cum SA (acres1 * 3.32 * 3.70 * 3.23 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need far additional cross sections. 

Warning: The energy loss was greater than 1.0 it 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile 82 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
E.G. Elev lftl * 1563.48 * Element * Left OB ' Channel * Right 08 * 
Vel Head lftl * 0.01 * Wt. n-Val. * 0.042 * 

* W.S. Elev iftl 1562.67 * Reach Len. lit1 * 499.00 * 516.44 * 493.00 + 

' Crit W.S. (ft) * 1562.42 ' Flow Area lsq ftl * 221.08 ' 
+ E.G. Slope lft/ft) *0.014809 * Area (sq ftl * 221.08 * 
* Q Total lcfsl * 1600.00 ' Flow l~fsl * 1600.00 ' 
' Top W~dth [ft) * 97.53 'Topwidth lft) 97.53 * 
Vel Total lft/s) * 7.24 * Avg. Vel. Ift/sl + 7.24 ' 

* Max Chl Dpth lft) * 2.57 lHydr.Depth lit1 * 2.27 ' 
Conv. Total i c f s )  * 13147.7 ' Conv. lcfsl * 13147.7 ' 

* Length Wtd. lftl * 516.44 * Wetted per. lftl * 101.44 * 
Min Ch El lftl * 1560.10 * Shear llb/sq ftl * 2.01 * 

* Alpha 1.00 stream Power llb/ft $1 * * 14.58 * 
* Frctn Loss lftl * 3.59 * Cum Volwne (acre-ft) * 9.25 * 21.91 * 0.46 ' 
* C s ELOSS lftl * 0.16 * Cum SA (acres1 * 0.06 * 3.70 * 0.01 ' 
* l l f * * t * l * * / * , * * f * ~ , ~ * * , ~ * * * * * * , * , . , * ~ * ~ * . * * ~ * , * ~ * , , , ~ ~ , ~ * * * , ~ * ~ * * ~ ~ ~ ~ ~ ~ , * * ~ * h * * ~ * * * * * ~ * ~ * . ~ * * *  

Warning: The velocity head has changed by more than 0.5 ft 10.15 m). This may indicate the need 
for 

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

0.7 or greater than 1.4.  his may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

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

Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
, * * ***************  

+ POS Left Sta + Right Sta ' Flow ' Area * W.P. * Percent * 
llydr * Velocity ' 

' lft) * lftl lcfsl * isq ftl * lft) * con" 
'Depthiftl * lft/sl * 
* 1 * LOB + 9525.57 * 9941.43 329.90 * 89.71 * 123.93 * 20.62 " 

1.73 * 5.25 * 
" 3 * ROB 10038.96 * 10288.08 * 384.41 * 106.22 * 137.37 ' 24.03 

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

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



• Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* Pos * Left Sta * Right Sta * Flow * Area ' W.P. * Percent * 
Hydr * Velocity * 

* * (ftl * (ft) (cfs) (sq ft) * Iftl * Conv 
*Depthrft) lft/s) * 
* 1 * Chan 9941.43 * 10038.96 * 1600.00 * 221.08 * 101.44 * 100.00 ' 
2.27 * 7.24 * 

Warning: The velocity head has changed by more than 0.5 ft (0.15 ml. This may indicate the need 
for 

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

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

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

CROSS SECTION 

RIVER: T4N-R3W-S17 
REACH: Reach-2 RS: 0.284 

- ~ - ~ -  

Descrlptlon: Levee added-Ridge not overtopped per BFE calcs 
Station Elevation Data num= 133 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

**t*********t******~~~*,***~*******.*~**.*****.* 

9176.64 ,031 9875.62 .04210087.33 ,031 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9905.38 10050.4 511 515.32 494 .1 .3 

Left Levee Station= 9792.27 Elevation- 1559.13 

CROSS SECTION OUTPUT Profile #I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ftl * 1559.15 ' Element * Left 08 * Channel * Right OB * 
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* POS * Left Sta * Right Sta * Flaw * Area * W.P. * Percent * 
Hydr * Velocity * 

* (ft) * lft) * (cfs) (sq ft) * (it) * CO"V 
*Depthlet) * (ft/s) * 
* 1 * LOB * 9792.27 * 9905.38 * 0.02 ' 0.09 * 2.29 * 0.00 
2 - 2 5  * n 76 * 

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

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

water surface was used. 

CROSS SECTION 

RIVER: T4N-R3W-S17 
REACH: Reach-2 RS: 0.186 

INPUT 
Description: 
Station Elevation Data num= 119 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
9256.25 1559.5 9283.34 1559.32 9340.26 1559.11 9342.81 1559.09 9361.55 1559.2 
9391.85 1559.28 9393.94 1559.29 9396.32 1559.28 9398.72 1559.24 9419.87 1558.9 
9437.11 1558.97 9443.98 1558.98 9451.28 1558.96 9474.14 1558.86 9475.75 1558.8 
9500.18 1558.35 9524.48 1558.27 9539.13 1558.14 9561.62 1558 9566.36 1558 
9584.19 1557.65 9587.94 1557.6 9596.42 1557.59 9596.81 1557.59 9598.71 1557.57 
9613.28 1557.45 9623.5 1557.5 9647.53 1557.63 9649.52 1557.58 9677.22 1556.6 
9684.47 1556.55 9690.38 1556.5 9711.2 1556.47 9727.26 1556.46 9748.05 1556.3 
9760.99 1556.18 9771.79 1556.1 9778.34 1556.01 9779.58 1556 9793.2 1555.85 
9793.75 1555.84 9795.64 1555.8 9798.46 1555.81 9809.22 1555.74 9841.01 1555.42 
9841.26 1555.42 9841.4 1555.4 9841.59 1555.42 9881.651554.996 9891.71 1554.89 
9913.66 1554.64 9921.37 1554.54 9928.78 1554.4 9947.82 1554.2 9956.37 1554.18 
9993.94 1554.1310023.13 1554.0710028.84 1554.110047.63 1554.1110053.08 1554.1 

10053.23 1554.1110070.91 1554.4110074.88 1554.4910077.49 1554.510099.33 1554.61 
10112.521554.86810140019 1555.41 10167.2 155610173.01 1556.110258.98 1557.2 
10267.9 1557.3210313.88 1557.6810339.68 1557.7910345.55 1557.8210352.64 1557.9 
10360.36 1557.8810380.25 1557.910380.26 1557.910400.64 1558 10402.2 1558 
10407.75 1558.0410407.84 1558.0410408.05 155810416.86 155710416.94 1557 
10417.22 1556.9810417.59 1557.0210123.28 1557.3910424.99 1557.4910425.55 1557.5 
10429.4 1557.7310429.59 1557.7510429.71 1557.7610429.83 1557.7510429.87 1557.8 
10432.33 1557.5910432.95 1557.4610433.37 1557.3710436.49 1556.4 10438.1 1556.7 
10441.72 1557.0210447.48 1557.0710448.02 1557.0710448.29 1557.0810455.41 1557.3 
10470.15 1557.3410478.32 1557.2810485.98 1557.8510488.23 155810489.79 1558.1 
10490.35 1558.1510491.56 1558.1810494.32 1558.2210494.66 1558.2210495.12 1558.2 
10495.87 1558.2210497.23 1558.2 10499.7 1558.1610503.63 1558.08 

M a n n i n g ' ~  n Values mum= 3 
Sta n Val sta n Val Sta n Val 

*+***** .+*****++***~* , *+ .**************~~*~* , * , *  
9256.25 ,033 9891.71 .05810112.52 ,033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9921.3710074.88 177 176.78 176 .1 .3 

CROSS SECTION OUTPUT Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

+ E.G. Elev (ft) 
* Vel Head (ft) 
* W.S. Elev (ft) 
* Crir W.S. (ft) 
* E.G. Slope (ft/ft) 
* Q Total (cis)  

1556.27 * Element 
0.16 * wt. "-Val. 

* 1556.10 * Reach Len. (ft) 
* Flow Area isq ft) 

*0.007616 Area (sq ft) 
* 1600.00 *  low (cfs) 

+ Left 00 
* 0.042 
* 177.00 
* 113.42 

113.42 
* 316.68 

Channel 
0.058 
176.78 
293.77 
293.77 
1012.40 

Right OB * 
0.048 * 
176.00 * 
93.68 * 
93.68 * 

270.92 * 



* Top Width (ftl 
* Vel Total (ft/sl 
* Max Chl Dpth Lfti 
* conv. Total (~f-31 
* Length Wtd. (ft) 
* Min Ch El (ftl 
* Alpha 
* Frctn Loss (ft) 
* C 6 E Loss (ft) 
*****,***********,*% 

Top Width (ft) 
Avq. Vel. (ft/s) 
Hydr. Depth (ftl 
conv. (cfsl 
Wetted Per. (ft) 
Shear ilb/sq ft) 
Stream Power llb/ft $ 1  ~~ ~ . . 

0.74 Cum volume (acre-ft) 
* 0.02 * Cum SA (acres1 

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

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

CROSS SECTION OUTPUT Profile #2 
................................................................................................ 

* E.G. Elev (ftl * 1557.09 * Element * Left 08 * Channel * Right OB ' 
vel Head (ft) * 0.24 * Wt. n-Val. * * 0.058 * 

* W.S. Elev (ft) * 1556.85 + Reach Len. lftl 177.00 * 176.78 * 176.00 ' 
* Crit W.S. (it) + * Flow Area isq ftl * 408.62 * 
E.G. Slope (ft/ftl *0.006591 ' Area lsq it) * 408.62 

* Q Total lcfs) * 1600.00 ' Flow (cfs) + * 1600.00 * 
Top Width lft) * 153.51 * Top Width (ft) * * 153.51 * 

* vel Total (ft/sl * 3.92 * ~ v q .  vel. (ft/s) * 3.92 * 
* Man Chl Dpth (ftl * 2.78 * Hydr. Depth (ft) * 2.66 * 
* Conv. Total (cfsl * 19708.5 * Conv. (cfs) * * 19708.5 * 
* Length Wtd. (ft) + 176.79 * Wetted Per. (ft) * * 158.19 * 
* Min Ch El (ft) * 1554.07 * Shear (lb/sq ft) * 1.06 ' 
Alpha * 1.00 ' stream Power (lb/ft s) * 4.16 * + 

* Frctn Loss (ft) * 1.18 * Cum Volume (acre-ft] * 9.25 13.68 * 0.46 * 
C & E LOSS (ft) * 0.01 * Cum SA (acres) * 0.06 * 0.50 * 0.01 * 

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

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

Profile K1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Y 
***************** .  

Pos * Left Sta * Right Sta * Flow * Area ' W.P. Percent * 
Hydr * Velocity * 
* * (ftl (ftl * (cfs) * (sq ftl * (ft) * con" 
'Depth(ft1 (ft/s) * 
* 1 * LOB 9588.81 * 9921.37 * 316.68 * 113.42 * 149.94 * 19.79 * 
0.76 * 2.79 * 
* 2 * Chan * 9921.37 + 10074.88 * 1012.40 * 293.77 * 153.52 * 63.28 * 
1.91 * 3.45 * 
* 3 * ROB 10074.88 * 10289.25 " 270.92 * 93.68 * 98.35 * 16.93 * 
0.95 * 2.89 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

**+,************,* 

Warning: The conveyance ratio (upstroam conveyance divided by downstream conveyance) is less than 
0.7 o r  greater than 1.4. This may indicate the need for addit~onal cross sections. 

Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

***,**,.+****.**,* 
+ POS * Left Sta * Right Sta * Flow * Area * W.P. * Percent * 

Hydc + Velocity ' 
* (ftl iftl lcfs) * (5q ftl * (ftl * conv 

*Depth(ft) ' (ft/s) * 
* 1 Chan * 9921.37 * 10074.88 * 1600.00 * 408.62 * 158.19 * 100.00 ' 
2.66 * 3.92 ' 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

, * . *++************  

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

CROSS SECTION 
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! RIVER: T4N-R3W-S17 
REACH: ~each-2 RS: 0.153 

INPUT 
Description: 
Station Elevation Data num= 68 

Sta Elev Sta Elev sta Elev sta Elev Sta Elev 
**********,******/* ,***~*,*~~,,***,** .*~*~%,~~,,****~~~**~*,~*~*~**, , , , , ,* , .~**~ 
9544.63 1557.3 9552.46 1557.18 9553.98 1557.15 9556.54 1557.15 9579.35 1557.15 
9585.4 1557.2 9588.28 1557.15 9602.46 1557.03 9619.93 1556.89 9621.96 1556.88 
9624.22 1556.8 9624.92 1556.84 9635.73 1556.74 9678.18 1556.41 9695.67 1556.33 
9699.48 1556.3 9700.6 1556.3 9703.79 1556.27 9728.59 1556.07 9729.03 1556.06 
9734.02 1556 9758.11 1555.78 9760.8 1555.75 9768.63 1555.66 9790.89 1555.19 
9808.64 1555 9814.17 1554.85 9824.25 1554.8 9839.6 1554.55 9871.29 1554.06 
9874.71 1554 9875.35 1554 9875.71 1554 9877.2 1553.97 9879.2 1553.96 
9881.03 1553.9 9883.06 1553.93 9886.43 1553.9 9921.92 1553.39 9926.8 1553.34 
9926.8 1553.3 9937.5 1553.16 9947.04 1552.99 9963.09 1552.72 9975.11 1552.87 
9988.21 1552.8 9999.62 1552.6410011.55 1552.410017.84 1552.2810024.21 1552.29 
10033.5 1552.410043.28 1552.4410051.86 1552.5310068.05 1552,7610077.72 1553.11 
10092.33 1553.610106.83 1553.8110113.83 1553.93 10118.2 155410138.63 1554.34 
10139.7 1554.410147.18 1554.4910152.07 1554.5810176.84 155510210.27 1555.56 
10236.99 155610241.08 1556.0510275.41 1556.6 

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

_*****************************%+,*%,*.***%******  
9544.63 ,033 9886.43 ,05810113.83 ,033 

Bank Sta: Left ~ight Lengths: Left Channel Right Coeff Contr. Expan 
9975.1110068.05 0 0 0 .1 .3 

CROSS SECTION OUTPUT Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

E.G. Elev lftl + 1555.50 * Element Left OB Channel ' Right OB * 
* vel Head lit) * 0.09 * We. n-Val. 0.051 * 0.058 * 0.048 * 
* W.S. Elev lft) * 1555.41 Reach Len. lftl * 807.84 807.84 ' 807.84 + 

* Crit W.S. (ftl Flow Area lsq fti 274.33 ' 265.75 + 154.18 * 
* E.G. Slope lft/fti *0.002659 + Area (sq ftl - 274.33 * 265.75 ' 154.18 * 
Q Total lcfsl 1600.00 '  low lcfs) / 585.29 * 707.18 * 307.52 * 

* Top Width Iftl * 420.91 * Top Width lft) 194.67 * 92.94 133.30 * 
Vel Total Iftls) r 2.30 * Avg. Vel. (ft/s) 2.13 ' 2.66 * 1.99 

* Max Chl Dpth (ft) * 3.13 * Hydr. Depth lftl ' 1.41 ' 2.86 * 1.16 * 
* Conv. Total lcfsl * 31031.3 * Conv. lcfsl 11351.5 ' 13715.5 * 5964.3 ' 
* Length Wtd. lftl * 807.84 * Wetted Per. (ft) * 194.73 * 92.95 + 133.33 * 
* Min Ch El lftl * 1552.28 * Shear (lb/sq ft) * 0.23 * 0.47 * 0.19 * 
* Alpha * 1.05 * Stream Power (lb/ft 31 * 0.50 * 1.26 * 0.38 
* Frctn Loss lft) 0.31 - Cum Volume (acre-ft) * 14.43 ' 11.89 * 4.40 * 
* C 6 E Los8 lftl * 0.02 * Cum SA (acres1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

CROSS SECTION OUTPUT Profile (2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

E.G. Elev lftl 
* Vel Head (ftl 
* W.S. Elev Iftl 
* Crit W.S. (ftl 
E.G. Slope (ft/ftl 

* Q Total lcfsl 
Top Width lft) 
Vel Total (ft/sl 

* Max Chl Dpth Iftl 
* Conv. Total (cfsl 
* Length Wtd. lftl 
* Min Ch El lfti 
Alpha 

* Frctn Loss Iftl 
C & E LOSS (ftl 

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

* Element 
* Wt. n-Val. 
* Reach Len. (ft) 
* Flow Area (sq it) 
* Area lsq ftl 
* Flow lcfsl 
Top Width lft) 

* Avg. Vel. (ft/sl 
' Hydr. Depth lft) 
Conv. (cfsi 

* Wetted Per. Iftl 
shear llb/sq ft) 

* stream Power llb/ft sl * 
Cum Volume lacre-ftl 

* cum SA (acres1 
,*******++******...********** 

Left OB 
0.058 
807.84 
78.23 
78.23 
306.94 
28.07 
3.92 
2.79 

3739.1 
30.70 
1.07 
4.21 
9.09 

:.*.*,*** 

Channel 
0.058 
807.84 
284.86 
284.86 
1264 .OO 
92.94 
4.44 
3.07 

15397.9 
92.95 
1.29 
5.72 
12.28 

* * * * * * * , a  

Right 08 
0.058 
807.84 * 
10.13 * 
10.13 ' 
29.06 * 
3.63 ' 
2.87 * 
2.79 * 
354 .0 * 
6.36 + 

0.67 
1.92 ' 
0.44 * 

* a * * * * * , * * *  
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Profile #I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -- 
***********.****** 

* POS + Left Sta * Right Sta ' Flow Area * W.P. * Percent * 
Hydr * Velocity * 
+ 
*Depthlftl lft/sl 
* 1 * LOB 
1.41 * 2.13 + 

' 2 * Chan 
2.86 * 2.66 * 
* 3 * ROB 
1.42 ' 2.05 * 
* 4 * ROB 
n.75 * 0.R7 * 

lftl * (ft) 

9759.87 * 9975.11 * 

* * * * * * * * * f t * * * * * / *  

Profile 112 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

******,*+*.*.,**** 
* Pos * Left Sta * Right Sta ' Flow Area * W.P. * Percent * 

Hydr * Velocity * 
+ lftl + lit1 (Cf9) * (sq ft) * (ftl * conv 

*Depth(ftl " (ft161 * 
* 1 * LOB 9759.87 * 9975.11 306.94 * 78.23 ' 30.70 * 19.18 * 
2.79 3.92 * 
' 2 Chan 9975.11 * 10068.05 * 1264.00 ' 284.86 * 92.95 * 79.00 * 
3.07 * 4.44 ' 
* 3 * ROB + 10068.05 * 10171.73 ' 29.06 * 10.13 * 6.36 * 1.82 * 
2.79 * 2.87 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*****,*+********** 

CROSS SECTION 

RIVER: T4N-R3W-S18E 
REACH: Reach-1 RS: 4.247 

INPUT 
Description: Levee added-Ridge not overtopped per rough BFE calcs 
Flow rate 

starting at this cross-section is 280cfs 
Station Elevation Data nus= 31 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9777.96 1698.4 9784.57 1698.31 9807.32 1698 9807.5 1698 9820.2 1697.8 
9821.05 1697.8 9844.65 1697.63 9881.31 1697.47 9910.67 1696.94 9926.57 1696.62 
9938.96 1696.4 9942.11 1696.41 9967.38 1696.12 9968.37 1696.12 9969.21 1696.1 
9969.76 1696.1 9978.71 1696.12 10002.1 1696.1510007.42 1696.2310019.53 1696.21 
10021.71 1696.210022.55 1696.2210024.14 1696.2410024.87 1696.2610030.65 1696.37 
10065.11 1696.510088.55 1696.18 10100.9 1696.3410101.02 1696.3910106.46 1696.39 
10140.76 1696.6 

Manning's n Values "urn= 3 
Sta n Val Sta n Val Sta n Val 

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

Bank Sta: Left Right Lengths: left Channel Right Coeff Contr. Expan. 
9942.1110030.65 601 599.33 406 .I .3 

CROSS SECTION OUTPUT Profile P1 
* * * . * * * * + f . t * t * * * * + * * t * * * * * * * , , . ~ , , ~ , * , , ~ * , + * , * * ~ ~ * * * * ~ ~ ~ . ~ * * ~ * * ~ ~ * * * * * * . ~ ~ * ~ ~ * ~ * ~ . * * ~ ~ ~ ~ * ~ * ~ ~ *  

* E.G. EleV (ftl 
* Vel Head (ft) 
* W.S. Elev (ftl 
* Crit W.S. (ft) 
+ E.G. Slope lft/ftl 
Q Total (cfsl 

* 1696.65 * Element 
0.09 *Wt.n-Val. 

* 1696.57 ' Reach Len. iftl 
1696.54 '   low Area (sq ftl 

'0,032871 * Area (sq ftl 
* 120.00 ' Flow icfsl 

Left OB 
* 0.033 
* 601.00 

1.27 
1.27 

* 2.26 

Channel 
0.058 
599.33 
32.25 
32.25 
76.39 

Right 08 * 
0.033 * 
486.00 + 

16.99 * 
16.99 * 
41.35 * 





Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 2 
section. This may indicate the need Lor additional cross sections. 

CROSS SECTION 

RIVER: T4N-R3W-S18E 
REACH: Reach-1 RS: 4.135 

INPUT 
Description: Levee added-Ridge not overtopped per rough BFE calcs 
Station Elevation Data num= 32 

Sta Elev Sta Elev sta Elev Sta Elev Sta Elev 
+ * * * * * * * r * * * * * * l l r * * * * , * ~ * ~ * * * * ~ ~ * * * L t t * , ~ * * * * * ~ , ~ * * * * * * ~ * * * , * ~ * ~ * ~ * ~ * ~ ~ * ~ ~ * ~ * ~  

9854.88 1693.7 9812.26 1693.67 9892.69 1693.62 9919.13 1693.26 9933.56 1693.05 
9946.15 1692.8 9967.43 1692.29 9974.55 1692.14 9980.38 1692.01 9980.94 1691.98 
9982.97 1692 9986.54 1692.01 9989.58 1692.0210000.14 1692.0510006.35 1692.07 

10023.52 1592.210024.92 1692.1710029.12 1692.210030.68 1692.1910070.81 1692.19 
10081.17 1692.110081.98 1692.12 10106.8 1692.2610109.04 1692.2710111.02 1692.28 
10112.21 1692.310131.37 1692.8110148.56 1692,9310149.17 1692.9310160.54 1693.11 
10160.79 1693.110160.81 1693.1 

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

* * t * f * t f * , * f * * f * * f * . * * ~ ~ ~ * ~ , ~ ~ * * ~ * * ~ ~ * * ~ . , ~ * , , , *  

9854.88 ,033 9967.43 .03310112.21 ,033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9974.5510070.87 403 401.56 320 .1 .3 

CROSS SECTION OUTPUT Profile #I 
* f * * * * * * , l * * * f * * , * * . * . * ~ ~ * ~ * * * ~ * ~ ~ ~ ~ * * * * * . ~ % * * , * * b * * * * * * * ~ * ~ ~ * * . ~ * * * . * ~ * ~ ~ ~ ~ . * * * * * ~ * * * * * * * * . * * +  

* E.G. Elev (ftl * 1692.70 ' Element * Left 0.3 * Channel * Right OB ' 
* Vel Head (ft] " 0.04 ' Wt. n-Val. 0.033 * 0.033 + 0.033 * 
W.S. Elev iff1 * 1692.66 ' Reach Len. (ft) * 403.00 * 401.56 * 320.00 * 

* Crit W.S. (ft) * 1692.43 * Flaw Area (sq ftl 6.08 * 51.30 * 22.07 * 
* E.G. Slope (ft/ftl *0.002931 . Area (sq ftl 6.08 * 51.30 * 22.01 * 
* Q Total ICES) * 120.00 * Flow Icfs) 6.84 ' 82.17 * 30.99 * 
* Top Width (ftl * 113.94 * Top Width Iftl * 22.66 * 96.32 ' 54.96 * 
* Vel Total lft/sl * 1.51 * Avg. Vel. (ft/sl 1.13 + 1.60 * 1.40 * 
* Max Chl Dpth (ftl * 0.68 Hydr. Depth (it1 * 0.27 * 0.53 * 0.40 * 
* Conv. Total (cfsl * 2216.4 * Conv. lcfsl * 126.4 * 1517.6 * 572.4 * 
* Length Wtd. (ft) * 373.59 * Wetted Per. (ft) * 22.67 * 96.32 * 54.96 * 
Min Ch El (ftl * 1691.98 * Shear llb/sq ft) * 0.05 * 0.10 * 0.07 * 

* Alpha * 1.02 * Stream Power (lblft s) * 0.06 * 0.16 * 0.10 * 
"rcttn Loss lftl * 2.82 * Cum Volume (acre-ftl * 15.37 * 27.31 * 13.89 ' 
* C & E LOSS lit1 * 0.01 * Cum SA (acres) * 46.16 * 40.98 ' 41.36 * 
............................................................................................... 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional crass sections. 

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #2 
* * , , * f , * * l * * * * * * * * * * ~ * , * ~ * * * , * ~ * ~ * , ~ * * , ~ , * ~ ~ ~ , * ~ , , ~ ~ ~ ~ ~ , ~ * * * . ~ ~ ~ ~ ~ * ~ ~ ~ ~ ~ ~ * * ~ ~ * . ~ ~ * k * * + ~ ~ * * . k * ~ * *  

E.G. Elev (ft) + 1692.17 ' Element Left OB * Channel * Right OB ' 
* Vel Head Iftl * 0.08 * Wt. "-Val. * 0.033 * 
* W.S. Elev (ftl * 1692.70 + Reach Len. (Et) * 403.00 * 401.56 ' 320.00 * 
* Crit W.S. iftl * 1692.49 * Flow Area (sq it] * 54.46 ' 
* E.G. Slope (ft/ftl *0.005197 * Area (sq ft) * 54.46 * 
* Q Total Icfs) * 120.00 * Flow ( c f s )  * 120.00 * 
* Top Width lftl * 96.32 * Top Width (ftl * 96.32 * 
+ Vel Total (ft/s) 2.20 * Avg. Vel. lft/sl * 2.20 * 
* Max Chl Dpth (ftl + 0.72 ' Hydr. Depth (ftl * 0.57 * 
CODY. Total lcfs) * 1664.6 * Con". (cfs) 1664.6 * 

* Length Wtd. (ftl * 401.56 ' Wetted Per. (ftl * 97.38 ' 
' Min Ch El lftl 1691.98 * Shear Ilb/sq ftl 0.18 * a 



* Alpha * 1.00 * Stream Power (lb/ft s )  * 0.40 * * 
* Frctn Loss (ft) 2.55 * Cum Volume (acre-ft) * 2.21 * 37.31 * 1.93 * 
* C 6 E Loss ift) * 0.01 * Cum SA (acres) 4.02 * 41.16 * 4.26 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
,***************** 

* Pos * Left Sta * Right Sta ' Flow Area * W.P. * Percent 
Hydr * Veloclty * 

* (ft) * ift) (c~s) * isq ft) * (ftl * Conv 
*Depth(ft) * (ft/sl * 
* 1 * LOB * 9914.72 ' 9974.55 * 6.84 * 6.08 ' 22.67 ' 5.70 * 
0.27 * 1.13 * 
* 2 * Chan 9974.55 * 10070.87 * 82.17 * 51.30 * 96.32 ' 68.47 
0.53 * 1.60 . 
* 3 * ROB 10070.87 ' 10115.84 * 30.15 * 20.75 ' 44.97 25.12 ' 
0.46 * 1.45 * 
* 4 * ROB * 10115.84 * 10160.81 * 0.84 * 1.33 * 9.99 * 0.70 * 
0.13 ' 0.63 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* * * * * * * * * * * * * * * *+*  

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

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

Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

******.,*****,**** 
* POS * Left Sta ' Right Sta * Flow ' Area * W.P. * Percent * 

Hydr * Velocity * 
* * * (ftl * (it) * (cfs) * (sq ft) * Ift) * conv 
'Depth(ft) * (ft/s) * 
' 1 * Chan * 9974.55 * 10070.87 ' 120.00 ' 54.46 * 97.38 * 100.00 * 
0.57 ' 2.20 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
**+*,*****%******* 

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

CROSS SECTION 

RIVER: T4N-R3W-S18E 
REACH: Reach-1 RS: 4.059 

INPUT 
Description: Levee added-Ridge not overtopped per rough BFE calcs 
Station Elevation Data num= 26 

sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
9891.33 1691.1 9899.95 1690.88 9935.04 1690.04 9936.75 1690.02 9937.64 1690 
9951.05 1689.8 9959.33 1689.61 9967.05 1689.49 9982.54 1689.3610013.61 1689.44 
10019.88 1689.410024.16 1689.4410058.56 1689.6710069.39 1689.6710101.41 1689.4 
10138.93 1689.710144.07 1689.8710146.09 1689.9110150.53 1689.9710150.87 1690.05 
10154.56 169010156.62 1690.0410163.41 1690.0910183.59 1690.1310187.96 1690.15 
10190.84 1690.2 

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

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

9891.33 .033 9959.33 .05810058.56 ,033 

-a Bank Sta: Left Right Lengths: Left Channel Rlght Coeff Contr. Expan 
9959.3310058.56 539 511.4 478 .1 .3 
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CROSS SECTION OUTPUT Profile ti 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

E.G. Elev (ftl * 1689.88 ' Element * Left OB * Channel * Right 0B * 
* Vel Head (ft] * 0.12 ' Wt. "-Val. 0.033 * 0.058 * 0.033 * 
* W.S. Elev lit1 * 1689.75 Reach Len. (ft) 539.00 * 511.40 * 478.00 * 
* Crit W.S. (ftl * 1689.75 * Flow Area (sy ftl 0.45 * 28.01 * 15.68 * 
* E.G. Slope (ft/ft] '0.048195 * Area (sq it1 0.45 * 28.01 ' 15.68 ' 
* Q Total (cfs] 120.00 ' Flaw (cfs) * 0.77 * 67.78 ' 51.45 * 
* Tap Width lftl * 187.48 * Top Width lftl * 6.26 ' 99.23 ' 81.99 * 
* Vel Total (ft/s] * 2.72 + Avg. Vel. (£t/sl * 1.71 * 2.42 * 3.28 * 
* Max Chl Dpth (ft) * 0.39 * Hydr. Depth (ftl * 0.07 * 0.28 * 0.19 * 
* COnV. Total ICES) * 546.6 * Conv. (cfsl 3.5 ' 308.7 * 234.4 
Length Wtd. (ft) * 487.91 Wetted Per. Iftl * 6.26 * 99.23 * 82.00 * 
Min Ch El (ftl * 1689.36 ' shear (lb/sy ftl 0.22 * 0.85 * 0.58 * 

* Alpha * 1.07 * stream Power (lb/et 3) * 0.37 * 2.06 * 1.89 * 
* Frctn Loss (ft] * 0.37 + Cum Volume (acre-ft) * 15.34 * 26.94 ' 13.76 ' 
* C & E LOSS lftl * 0.04 * Cum SA (acres) * 46.03 ' 40.08 ' 40.85 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

program used critical depth for the water surface and continued on with the 
calculations. 
Warning: The conveyance ratio (upstream conveyance divided by downstream cooveyancel is less than 

0.7 Or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy lass was greater than 1.0 ft (0.3 ml. between the current and previous cross 

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

depth, the calculated water surface came back below critical depth. This indicates that 
there 

is not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile #2 
t * * t * * * * i * * * i * * * * * * ~ ~ ~ * ~ , * * ~ , * * , * . , ~ * * h * * , * + ~ ~ ~ ~ * , * , * * * * % ~ % . - . * * + * * . ~ ~ * * * * ~ * ~ . * . k * * . * ~ ~ ~ ~ ~ * * * ~ ~ *  

E.G. Elev (ftl * 1690.21 * Element * Left 08 ' Channel * Right OB * 
* Vel Head (ftl 0.05 + Wt. "-Val. * 0.058 * 
* W.S. Elev (ftl * 1690.16 ' Reach Len. iftl * 539.00 * 511.40 * 478.00 * 
* Crit W.S. ift) 1689.83 ' Flow Area (sq ftl * 68.05 * 
* E.G. Slope iftlrtl "0.007942 * Area (sq £ti * 68.05 * 
* Q Total (cfs) * 120.00 * Flow lcfsl 120.00 ' 
Top Width (ft) * 99.23 * Top Width (ftl 99.23 * 

* Vel Total (Et/s) * 1.76 ' Avg. Vel. (ft/sl * 1.76 * 
* Max Chl Dpth (ftl * 0.80 * Hydr. Depth iftl * 0.69 * 
* Conv. Total ICES) * 1346.5 * Canv. (cfs) * 1346.5 ' 
* Length Wtd. (ft) * 496.27 * Wetted Per. (ft) 100.27 ' 
Min Ch El (ftl * 1689.36 * Shear (lb/sq ftl * 0.34 * 

* Alpha * 1.00 * stream Power (lb/ft s )  * * 0.59 * 
* FTCtn LOSS (ft) + 3.56 * cum Volume (acre-ftl * 2.21 * 36.74 * 1.93 * 
* C & E LOSS lft) * 0.00 * Cum SA (acres) * 4.02 ' 40.26 * 4.26 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

Profile #1 
* * *  t*+*..*tlt*lll*t***.*~**,...,*.*~~**~,~~*+***~..~*,***.,~***~**.~~~.**,~,,*****~,~~,,**,**~~~~ 
* * * f * f * * * * * , . / * / * *  

* Po?. * Left sea * Right Sta * Flow * Area * W.P. * Percent * 
Hydr ' Velocity * 

iftl * (ftl Icfsl * i3q ftl * (ftl * Con" 
'Depthlftl * (ft/s) * 
' 1 LOB ' 9925.33 + 9959.33 * 0.77 * 0.45 * 6.26 * 0.64 ' 
0.07 ' 1.71 * 
* 2 * Chan 9959.33 ' 10058.56 * 67.78 * 28.01 * 99.23 * 56.48 
0.28 * 2.42 * 
' 3 * ROB * 10058.56 ' 10124.70 * 47.49 * 13.91 ' 66.14 * 39.57 * 
0.21 * 3.41 * 
* 4 * ROB * 10124.70 ' 10190.84 * 3.97 * 1.77 * 15.86 * 3.30 * 
0.11 * 2.24 ' a- 
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Warning: The energy equation could not be balanced within the specified number of iterations. 
The 

program used critical depth for the water surface and continued on with the 
calculations. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 

0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

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

depth, the calculated water surface came back below critical depth. This indicates that 
there 

is not a valid subcritical answer. The program defaulted to critical depth. 

Profile U2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* POS * Left Sta * Right Sta * F ~ O W  * Area ' W.P. * Percent * 
Hydr * Velocity * 
* * lftl * ift) * icfs) * lsq rtl * lft) * Conv 
*Deothlftl * lft/sl ' . . .  . . .  

* Chan 9959.33 * 10058.56 * 120.00 ' 68.05 * 100.27 * 100.00 * 
0.69 * 1.76 * 
* e * * * * * * * * f * * * * * * * * . * * * * - * * * * * f * * * * * * * * * * * * * , * * e * * * * + * e * * * * * * % * * + * * * * * * * * * * * * . * * * * * * * * * * * * , * , * * * * *  

*******+*%*****.** 

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: T4N-R3W-S18E 
REACH: Reach-1 RS: 3.962 

INPUT 
Description: 
Station Elevation Data num= 103 

Sta Elev Sta Elev Sta Elev Sta 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9917.95 1687.04 9923.28 1687.03 9924.95 1687.03 9948.21 
9966.01 1687.01 9981.24 1686.53 9994.01 1686.04 10015.3 
10031 1686.5910043.25 1686.5410074.89 1686.5810088.37 

10128.63 1686.4910138.82 1686.4410157.25 1686.4610169.69 
10173.18 1686.4610173.28 1686.4510173.35 1686.45 10173.8 
10177.44 1685.9410180.29 1685.7310185.43 1685.6210185.78 
10191.01 1685.9110192.59 1686.2310193.81 1686.5110198.33 
10207.15 1685.9610207.45 1685.9210216.35 1685.910217.59 
10227.99 1685.8910230.35 1685.8810238.92 1685.8710242.99 
10247.26 1685.8310254.73 1685.8810255.67 1685.8610273.36 
10291.74 1685.9310295.82 1685.9510303.26 168610304.73 
10306.87 168610310.84 1686.0210321.06 1686.0610335.28 
10378.21 1686.3910413.17 1686.1810434.42 1686.1310448.48 
10476.39 1686.0710480.09 1686.0610480.13 1686.0610484.06 
10500.06 1686.2310522.84 1686.3110538.88 1686.3610542.33 
10548.47 1686.2910570.67 168610573.87 1685.9810593.52 
10624.87 168610626.06 1686.0110637.11 1686.1210642.52 
10659.91 1686.2110664.36 1686.210667.01 1686.1810671.16 
10688.97 1686.1410689.57 168610690.78 1685.5710692.42 
10696.41 1684.7410702.52 168610703.08 1686.1910703.55 
10740.49 1686.6610779.03 1686.8210796.56 1687.07 

Elev Sta Elev 
,%******************,+** 
1686.9 9955.08 1686.93 
1686.5 10024.4 1686.47 
1686.610111.47 1686.52 
1686.410173.06 1686.46 
1686.510177.14 1685.96 
1685.610189.46 1685.78 
1686.310205.94 1686 
1685.910222.06 1685.91 
1685.810244.39 1685.77 
1685.8 10282.1 1685.86 
168610306.11 1686 
168610368.58 1686.28 

1686.110474.02 1686.07 
1686.1 10487.5 1686.07 
1686.410542.93 1686.34 
1685.710617.22 1685.95 
1686.210649.53 1686.25 
1686.2 10688.8 1686.25 
168510694.59 1684.32 

1686.310713.41 1686.43 

Manning's n Values "urn= 3 
Sta n Val Sta n Val sta n val 

**********+**********,********+*******+***,***** 

! 
Bank Sta: Left Rlght Lengths: Left Channel Rlght Coeff Contr. Expan. 
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9981.24 10015.3 473 476.38 465 .1 .3 
Right Levee Station=10088.37 Elevation= 1686.6 

CROSS SECTION OUTPUT Profile #1 
**,**,***t,*.*t*****,***,,~~~****~**.,***,*~~**~***,**.~~****~***,***~~,.,**~*~*~~~~****~*~**~~ 

* E.G. Elev (ft) * 1686.61 * Element Left OB * Channel Right 08 * 
* Vel Head (ft) * 0.00 * wt. "-Val. * 0.033 * 0.058 ' 0.033 
W.S. Elev Jft) 1686.61 ' Reach Len. (it) * 473.00 * 476.38 * 465.00 * 

* Crit W.S. (it) 1686.61 + Flow Area (sq ft) * 0.10 * 11.35 + 312.23 * 
+ E.G. Slope (ft/ft) *0.000214 * Area (sq ft) * 0.10 * 11.35 * 312.23 * 
* Q Total J~fsl * 120.00 * Flow Icf.51 0.01 2.05 * 117.95 * 
Top Width (ft) * 755.75 * Top Width (ftl + 2.51 34.06 * 719.18 * 

* Vel Total (ft/s) * 0.37 * Avg. Vel. (ft/sl * 0.08 * 0.18 * 0.38 * 
* Max Chl Dpth (ft) * 2.29 * Hydr. Depth Ift) * 0.04 * 0.33 * 0.43 * 
* Conv. Total (cfsi + 8195.7 * Canv. (cfs) 0.5 * 139.8 * 8055.4 * 
Length Wtd. Iftl 465.60 * Wetted Per. (ft) * 2.51 * 34.07 * 719.89 * 
Min Ch El (ft) 1686.04 * Shear (lb/sq ft) + 0.00 * 0.00 * 0.01 * - Alpha * 1.02 * Stream Power (lb/ft s )  * 0.00 * 0.00 * 0.00 * 
Frctn Lose Jft) * 0.09 *CumVolume(acre-ft) * 15.33 * 26.71 * 11.96 * 

* C L E 10.39 (ftl * 0.00 * Cum SA (acres) * 45.97 * 39.30 * 36.46 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

program used critical depth for the water surface and continued on with the 
calculations. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 

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

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

depth, the calculated water surface came back below critical depth. This indicates that 
there 

is not a valld subcritical answer. The program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile #2 
* + t * * * ~ r * * * , * . * * * * . ~ * + * . , , ~ * , ~ ~ ~ * * * * r i * * * * , * * ~ ~ ~ , * * ~ ~ , * , * * * . ~ * * ~ * ~ ~ , , * ~ . ~ * * ~ . * + ~ ~ ~ * ~ ~ * , * ~ * * * * * ~ * *  

E.G. Elev (ft) * 1686.65 * Element * left OB * Channel * Right 0B ' 
* Vel Head (ftl * 0.04 *Wt.n-Val. * 0.058 • 0.033 
W.S. Elev (ft) 1686.61 * Reach Len. (ftl * 473.00 ' 476.38 * 465.00 * 

* Crit W.S. (ftl * 1686.61 *  low Area (sq ft) * 11.35 68.86 ' 
* E.G. Slope (ft/ft) *0.006509 * Area (sq ftl * 11.35 * 68.86 ' 
* 0 Total l c f s l  120.00 * Flow lcfsl 11.26 + 108.74 .~ ~. ~ ~ 

Tap Width (ft) 273.49 * Tap width' (ft) * 34.06 + 239.43 " 
* Vel Total (ft/s) 1.50 * Avg. Vel. (ft/sl * 0.99 * 1.58 * 
* Max Chl Dpth (ft) * 1.01 * Hydr. Depth Ift) * * 0.33 * 0.29 " 
+ con". Total (cis] "487.3 * Con". icfsl * * 139.6 * 1347.7 * 
* Length Wtd. (ft) * 471.22 * Wetted Per. (ftl * 34.15 * 240.31 ' 
* Min Ch El ifti * 1686.04 * Shear (lb/sq ftl * 0.14 * 0.12 * 
Alpha * 1.05 Stream Power ilb/it 3) * 0.13 * 0.18 * 

* FrCtn L O S ~  (Et) * 2.54 * Cum Volume (acre-ft) * 2.21 * 36.28 * 1.55 * 
* C L E LOSS (ft) * 0.00 * Cum SA (acres) 4.02 * 39.48 ' 2.95 ' 
1 * 7 * * * * t * * * l . * * * * * 1 * , ~ * * * , ~ * , ~ ~ * * * * * * * * . * * ~ . ~ * * ~ * * * * , * * ~ A ~ . * ~ ~ ~ , ~ * ~ * * ~ , ~ * * ~ * * * ~ ~ , * ~ ~ * ~ * * * ~ ~ . ~ * ~  

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

program used critical depth for the water surface and continued on with the 
calculations. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

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

depth, the calculated water surface came back below critical depth. This indicates that 
there 

is not a valid subcritical answer. The program defaulted to critical depth. 

Profile #1 
t*.t*t**t***r.,***ti*i***~~,~~..,*****tt**~~**,~,*,*,~,,*,*~.~*~*,*,*~.,**~*~****~**~~~*~**~*~**~~ 

* * * . * * * , b + * * , * * , , *  
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* POS * Left Sta * Riqht Sta * Flow * Area * W.P. * Percent ' 
Hydr * Velocity * 

I * (St) * (ft) * (cis) * (sq ftl * (ftl * Con" 
*Depth(St) (ft/sl * 
1 * LOB * 9949.60 * 9981.24 * 0.01 * 0.10 * 2.51 * 0.01 * 

0.04 * 0.08 * 
* 2 * Chan * 9981.24 * 10015.30 ' 2.05 ' 11.35 * 34.07 * 1.71 * 
0.33 * 0.18 * 
* 3 * ROB * 10015.30 * 10088.37 ' 0.36 * 4.00 * 73.07 * 0.30 ' 
0.05 * 0.09 * 
* 4 " ROB * 10088.37 * 10442.46 ' 60.22 * 162.26 * 354.25 * 50.19 * 
0.46 * 0.37 * 
* 5 ROB * 10442.46 * 10796.56 ' 57.36 * 145.97 * 292.57 * 47.80 * 
0.50 * 0.39 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

program used critical depth for the water surface and continued on with the 
calculations. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 

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

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

depth, the calculated water surface came back below critical depth. This indicates that 
there 

is not a valid subcritical answer. The program defaulted to critical depth. 

Profile #2 
*t/**.*i******,******I*ff~*~f*/**~**t*****l~*~,*~*,+**.*f**********i***l******~*~~*~*~~*****1**** 

*.***,.*****.+***, 
POS * Left Sta * Right Sta * Flow * Area ' W.P. ' Percent * 

Hydc * Velocity * 
* (ftl (ft) * (cis) * (sq St) 1st) * Con" 

*Depth(ftl * (ft/sl * 
* 1 * Chan * 9981.24 * 10015.30 * 11.26 ' 11.35 * 34.15 * 9.39 * 
0.33 * 0.99 * 
* 2 ROB 10015.30 ' 10088.37 ' 1.79 * 4.00 * 73.07 * 1.49 * 
0.05 * 0.45 ' 
' 3 * ROB * 10088.37 ' 10442.46 * 106.95 * 64.87 ' 167.24 * 89.13 ' 

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

program used critical depth for the water surface and continued on with the 
calculations. 
Warning: The energy loss was greater than 1.0 St (0.3 ml. between the current and previous cross 

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

depth, the calculated water surface came back below critical depth. This indicates that 
there 

is not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION 

RIVER: T4N-R3W-S18E 
REACH: Reach-l RS: 3.872 

INPUT 
Description: 
Station Elevation Data nun= 8 6 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9649.64 1683.7 9659.44 1683.5 9664.8 1683.43 9675.38 1683.1 9678.63 1683.1 
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Manning's n Values num- 3 
Sta n Val Sta n Val Sta n Val 

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

9649.64 ,033 9950.66 ,05310056.02 ,033 

Bank Sta: Left Right Lengths: Left Channel Right Caeff Contr. Expan, 
9950.6610056.02 429 451.6 429 .1 .3 

CROSS SECTION OUTPUT Profile It1 
.............................................................................................. 

* E.G. Elev lftl * 1681.98 ' Element * Left 08 * Channel ' Right OB + 

* Vel Head (ft) * 0.02 * Wt. "-Val. * 0,053 * 0.033 * 
W.S. Elev (It1 ' 1681.96 Reach Len. (ft) * 429.00 * 451.60 ' 429.00 - 
Crit W.S. Ift) * 1681.74 * Flow Area  (sq ftl * 20.56 * 104.01 * 
E.G. Slope (ft/ftl +0.002168 ' Area (sq ftl * 20.56 * 104.01 * 

* Q Total (cis1 * 120.00 ' Flow fcfsl * 10.11 * 109.89 * 
* Top Width (ft! * 379.71 * Top Width (ft) 88.94 * 290.77 * 
' Vel Total (ft/s) * 0.96 ' Avg. Vel, ift/s) * 0.49 * 1.06 * 

Max Chl Dpth lft) 0.75 * Hydr. Depth (ftj * 0.23 * 0.36 * 
* conv. Total (cfs) 2576.9 ' Conv. (cfs) * 217.2 * 2359.8 * 
Length Wtd. (ft) 443.90 * Wetted Per. (ftl " 88.94 * 290.79 * 

' Min Ch El (ft) * 1681.52 * Shear (lb/sq ft) * 0.03 * 0.05 * 
* Alpha * 1.12 * stream Power (lb/ft sl * * 0.02 + 0.05 * 
* Frctn Lass (ft) 2.96 ' Cum Volume (acre-ft) * 15.33 ' 26.54 + 9.74 ' 
* C & E LO55 (ft) * 0.01 * Cum SA (acres) * 45.96 * 38.63 * 31.07 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

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

CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (it) * 1682.55 ' Element * Left OB * channel * Right OB * 
* Vel Head ift) * 0.04 * Wt. n-Val. + 0.053 ' 
* W.S. Elev fit) " 1682.51 * Reach Len. (ftl 429.00 * 451.60 ' 429.00 * 
* Crit W.S. (ftl 1682.11 * Flow Area (sq ftl * 78.05 ' * 
E.G. Slope (ft/ft) *0.004540 * Area (sq ftl * 78.05 * 
Q Total (cfsl * 120.00 * Flow icfs) * 120.00 ' 

* Top Width (ftl 105.36 * Top Width (it) + 105.36 * 
* Vel Total fft/s) * 1.54 * ~ v g .  Vel. ift/s) * 1.54 * 
* Max Chl Dpth (ftl * 0.99 * Hydc. Depth (ft) * 0.74 + 

* Conv. Total lcfsl 1781.0 ' Con". (cis)  * 1781.0 ' 
* Length Wtd. fft) 451.60 * wetted Per. lft) * 106.29 ' '. Min Ch El. Ift) * 1681.52 * Shear (lb/sq ft) 0.21 * 
Alpha 1.00 ' stream Power (1bIft s l  ' * 0.32 * 

* Frctn LOSS (It) * 3.43 ' Cum Volume (acre-ft) * 2.21 ' 35.79 * 1.19 * 
* C h E Loss (ftl * 0.00 * Cum SA (acres! * 4.02 * 38.71 * 1.67 * 
* * , * * * , * * * , * * * f * / . . * , * * * * * * * * * * * * . , + * * . ~ ~ ~ * ~ * * . ~ * * * * * * * , * * * ~ , * * * ~ ~ ~ ~ ~ . * * * ~ * * * * * * * * ~ * ~ ~ * * * * ~ ~ k * * * ~  

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

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



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

Profile tl 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
%******+**********  

Pos * Left Sta * Right Sta * Flow * Area * W.P. * percent ' 
Hydr * Velocity * 

* lftl * (ft) * ICES) * lsq ft) * (ft) * Conv 
*Depthlft) * (ft/s) * 
* 1 * Chan * 9950.66 * 10056.02 * 10.11 20.56 * 88.94 ' 8.43 * 
0.23 * 0.49 * 
* 2 * ROB 10056.02 * 10326.63 * 33.47 * 43.37 * 174.13 ' 27.89 * 
0.25 * 0.77 * 
* 3 * ROB * 10326.63 * 10597.23 * 76.41 * 60.64 * 116.67 63.68 * 
0.52 * 1.26 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ~ * * * , * ~ * ~ ~ ~ * * ~ * % + * * * * ~ * * * * * * * * ~ * ~ ~ ~ ~ ~ * * ~ ~ * ~ * ~ * , * * ~ % , ~ ~ ~ ~ ~ ~ ~ ~ * * * * * *  
*****+***+********  

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

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

Profile #2 
***************************-**+****ft******~*******~~~~~%~%*~~*%~~**~*********~~~,~~**~*,****** 

****************** 
* Pos * Left Sta * ~ight Sta * Flow * Area * W.P. ' Percent * 

Hydr * Velocity * 
* (ftl * (it) * Icfs) * (sq ftl * (ft) + Conv 

*Depthlft) * (ft/s) * 
* 1 Chan * 9950.66 * 10056.02 * 120.00 ' 78.05 106.29 * 100.00 * 
0.74 * 1.54 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

******+*****%***,*  

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

Warning: Theenergy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: T4N-R3W-S18E 
REACH: Reach-1 RS: 3.787 

INPUT 
Description: Levee added-Ridge not overtopped per rough BFE calcs; Cross 

section was surveyed, and some discrepancies are apparent between 
the 4-ft contour mapping and the survey. The floodplain is mapped 
at the left and right water surface stations, therefore survey 
takes precedence over the topographic mapping. 

Interpolated point 
added at 19916.24, 1678.596) to set n-value station 

Station Elevation Data om= 2 6 
sta Elev Sta Elev sta  lev Sta Elev Sta Elev 

. f * * * * * t + f * f * * * * * * f * . ~ . ~ * ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ * * ~ + * + * * ~ * ~ * ~ * * . ~ ~ * * + * * * * * * * * * * * * . ~ ~ . ~ ~ * * * * * *  

8883.47 1680.96 8957.61 1680.64 9031.6 1680.27 9105.56 1679.36 9213.73 1678.89 
9287.51 1678.37 9361.83 1677.88 9435.73 1678.03 9464.97 1678.2 9509.53 1678.31 
9583.49 1678.81 9657.5 1679.27 9731.63 1679.62 9769.25 1679.69 9805.68 1679.39 
9879.51 1678.77 9887.91 1678.73 9916.241678.596 9953.71 1678.42 9987.95 1678.19 
10027.61 1678.1610101.54 1678.5910175.58 1678.9410184.461679.02510249.81 1679.65 
10306.31 1680.21 

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

* f * . * * * * * f f f l t * * * * f * . * + * * * * e * * * * * + * * * t t . , * * * * * * *  

8883.47 ,033 9887.91 .05310184.46 ,033 

Bank Sta: Left Rlght Lengths: Left Channel Right Coeff Contr. Expan 
9916.2410101.54 385 396.77 491 .1 .3 

Left Levee Station= 9769.25 Elevation= 1679.69 



CROSS SECTION OUTPUT Profile #l 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ftl * 1679.01 * Element * Left 08 * Channel ' Right OB * 
! -) 

* Vel Head (ft) + 0.08 ' Wt. "-Val. * 0.048 * 0.053 * 0.053 ' 
+ W.S. Elev (ft) * 1678.93 * Reach Len. (ft) * 385.00 * 396.77 * 491.00 * 
* Crit W.S. (ftl * 1678.77 ' Flow Area (sq ft) 10.43 * 107.61 ' 12.01 * 
* E.G. Slope (ft/ftl *0.014576 * Area (sq ft) * 10.43 * 107.61 * 12.01 * 
* Q Total lcfs) * 280.00 ' Flow (cfs) * 14.07 * 253.53 * 12.40 * 
* Top Width lit) * 311.99 ' Top Width (ft) * 55.41 + 185.30 * 71.28 * 
* Vel Total (ft/s) 2.15 * Avg. Vel. (ft/s) * 1.35 * 2.36 ' 1.03 + 

* Max Chl Dpth (ft) 1.05 * Hydr. Depth (ft) * 0.19 * 0.58 * 0.17 * 
* Conv. Total icfs) * 2319.2 * Conv. (cfs) * 116.6 * 2100.0 * 102.7 * 
* Length Wtd. ift) 397.13 ' Wetted Per. (ft) 55.41 ' 185.30 * 71.28 * 
* Min Ch El (ft) * 1678.16 * Shear ilb/sq ft) * 0.17 0.53 * 0.15 * 
* Alpha 1.11 * Stream Power (lb/ft 3) * 0.23 * 1.25 * 0.16 + 

* Frctn Loss (ftl * 3.22 * Cum Volume (acre-ft) 15.28 * 25.87 * 9.16 ' 
* C 6 E 105s lit) " 0.01 * Cum SA (acres) 45.69 * 37.21 ' 29.28 * 
* * * * t + i * * + ~ * * * * t t * + * * , ~ * * * ~ * * * * * ~ ~ * . ~ * . ~ ~ ~ ~ ~ ~ ~ ~ * ~ ~ ~ * * * * * * * * ~ * * , . , * * * ~ ~ * * * , * * ~ , . ~ ~ * * ~ ~ , + * ~ ~ * * . * , *  

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 Or greater than 1.4. This may indicate the need for additional cross sections. 

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

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

water surface WBS used. 

CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ft) * 1679.11 * Element Left OB * Channel ' Right 08 ' 
* Vel Head (ft) 0.07 * Wt. n-Val. 0.053 * 
* W.S. Elev (ft) * 1679.04 * Reach Len. (ft) 385.00 * 396.77 * 491.00 * 
* Ccit W.S. (ft) 1678.76 * Flow Area (sq ftl * 128.35 * 
* E.G. Slope ift/ftl *0.009942 ' Area isq ft) * 128.35 * 
Q Total (cfs) 280.00 ' Flow (cfs) 280.00 * 

' Top Width (ft) 185.30 * Top Width (it) * 185.30 * 
vel Total (ft/sl * 2.18 ' Avg. Vel. lft/s) * 2.18 * * 

' Max Chl Dpth (ft) * 0.88 ' Hydr. Depth (ft) * 0.69 * 
Conv. Total lcfs) * 2808.1 * Conv. (cfs) 2808.1 ' 

" Length Wtd. (ft) * 398.15 ' Wetted Per. (ft) * 186.19 * 

9 
* Min Ch El (ft) * 1678.16 ' Shear (lb/sq ft) + * 0.43 * 
* Alpha * 1.00 ' stream Power (lb/ft 3) * * 0.93 ' 
Frctn LOSS (ft) 3.19 ' Cum Volume (acre-ft) * 2.21 * 34.72 * 1.19 ' 

* C 6 E LOSS lftl * 0.00 *CumSA(acres) * 4.02 * 37.21 * 1.67 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy loss was greater than 1.0 ft (0.3 "1. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

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

water surface was used. 

Profile PI 
I * * * * t * l * * * t t * * * * * , * * * * * ~ * * * . ~ * . * ~ * * ~ * * ~ , , ~ * * * ~ * * , * ~ ~ ~ * ~ ~ * ~ ~ * . * . * * k * , ~ ~ + ~ * ~ ~ * * ~ * * * * ~ * ~ ~ ~ ~ ~ ~ , * ~ ~ * *  

*******,*****,*%*, 
* Po8 * Left Sta Right Sta * Flow * Area * N.P. * Percent * 

Hydr * Velocity ' 
* Ift) lft) (cfsl * Isq ft] * Ift) * conv 

'Depthjft) (ft/s) * 
' 1 LOB * 9769.25 * 9916.24 14.07 ' 10.43 * 55.41 * 5.03 * 
0.19 ' 1.35 
* 2 Chan * 9916.24 * 10101.54 * 253.53 * 107.61 * 185.30 * 90.55 ' 
0.58 ' 2.16 * 
' 3 * ROB * 10101.54 * 10203.92 ' 12.40 ' 12.01 * 71.28 * 4.43 " 
0.17 * 1.03 * 
+ * ~ i * l , * t . , t i * t * * r . , ~ ~ ~ * * * + * * * % * * * ~ * ~ * ~ * ~ * ~ * * ~ , ~ * * * ~ * * * + * * * ~ ~ * * * * * ~ ~ * ~ * * * * * ~ * ~ * * ~ * * * * ~ * ~ * * ~ ~ * ~ * * ~  

*t****tt*l***/i*t* 

Warning:  he conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need far additional cross sections. 
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Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This mav indicate the need for additional cross sections. 

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

water surface was used. 

Profile 112 
~ ~ * ~ * * * * * * * * * * + * * * + * , * * * + * * * * * * * + + * * * * * * * * * * ~ * * + * * * * * * * * * * * * * * * * * * * * * * , * * + * * * + + ~ * * ~ * ~ ~ * ~ * ~ * * ~ * ~ * *  
* * * *+* * * *+* * * *+* * *  

* POS * Left Sta * Riqht Sta * Flow * Area ' W.P. * Percent * 
elocity * 

+ lft) * lft) * (cfs) (sq ft) * lft) - conv 
i-1 * (ft/s) * 

Chan * 9916.24 * 10101.54 ' 280.00 * 128.35 * 186.19 * 100.00 / 

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

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

water surface was used. 

CROSS SECTION 

RIVER: T4N-R3W-S18E 
REACH: Reach-1 RS: 3.706 

INPUT 
Description: Cross section was surveyed, and some discrepancies are apparent 

between the 4-ft contour mapping and the survey. The floodplain is 
mapped at the left and right water surface stations, therefore 
survey takes precedence over the topographic 
mapping. 

Intezpolatedpoint added at (9914.44.1675.341) to set 
n-value station 

Station Elevation Data num= 26 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

*,****%.******+*,*,**********%***%****,*.*.***.*.***,****,********************,* 
9233.08 1677.14 9296.11 1676.98 9359.08 1676.61 9422.21 1676.22 9485.26 1675.4 
9548.09 1675.27 9611.29 1675.48 9674.26 1675.45 9737.15 1675.5 9800.14 1675.76 
9863.13 1675.46 9926.35 1675.35 9977.271674.806 9984.42 1674.73 9986.32 1674.44 
9990.18 1674.37 9993.08 1675.1310014.771675.347 10049.1 1675.6810112.29 1675.67 
10161.29 1675.7810174.92 1675.8110238.19 1676.4810300.83 1677.3310364.25 1677.87 
10427.31 1678.02 

Manning's n Values num= 4 
Sta n Val Sta n Val Sta n Val Sta n val 

~ , % . ~ . . ~ * ~ ~ * % * % . ~ ~ ~ ~ ~ ~ * * * % ~ % . ~ ~ ~ ~ . * ~ ~ ~ ~ ~ ~ * % ~ , ~ ~ * ~ * * ~ * ~ ~ ~ . ~ ~ ~ ~ ~ ~ *  

9233.08 ,033 9548.09 ,053 9800.14 .03310161.29 ,033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9926.3510014.77 687 696.73 628 .I .3 

CROSS SECTION OUTPUT Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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CROSS SECTION 

1 
RIVER: T4N-R3W-S13E 
REACH: Reach-1 RS: 3 .578 

INPUT 
Desc r ip t ion :  Cross  s e c t i o n  was surveyed,  and some d i s c r e p a n c i e s  are appa ren t  

between t h e  4-f t  con tou r  mapping and t h e  su rvey .  The f l o o d p l a i n  i s  
mapped a t  t h e  l e f t  and r i g h t  water  s u r f a c e  s t a t i o n s ,  t h e r e f o r e  
Survey t a k e s  precedence  over  t h e  t opograph ic  mapping. 

Levee 
added-Ridge no t  over topped p e r  BFE c a l c s .  

I n t e r p o l a t e d  p o i n t  
added a t  (10141.7,1671.2151 t o  s e t  bank s t a t i o n .  

S t a t i o n  E l e v a t i o n  Data num= 25 
s t a   lev s t a   lev S t a   lev S t a  Elev  S t a  E lev  

* . * * , f * l * * * * f * * * l ~ * * * ~ ~ * ~ , * * * - t i - ~ ~ ~ * * ~ * * . * ~ * ~ * * ~ , * * * * , ~ ~ * * ~ ~ ~ * * * * * * ~ * * -  

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

* / l t * . * f * l f * * * * f * * * * * * * * * * * * * , * * * * * % * * * * * * * * * * * *  

9500.28 .033 9871.27 ,053 10141.7 .033 

Bank S t a :  L e f t  Right  l e n g t h s :  L e f t  Channel Right  Coeff Contr .  Expan. 

CROSS SECTION OUTPUT P r o f i l e  (i1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* E.G. Elev  i f t l  * 1671.57 ' Element * L e t t  oB * channe l  ' Right  OB * 
* Vel Head I f t l  * 0.04 * w t .  n -va l .  0.033 * 0.053 * 0.033 * 
* W.S. Elev  ( f t l  * 1671.53 * Reach  en. ( f t )  * 553.00 * 616.79 * 579.00 ' 
* C r i t  W.S. i f t l  * 1671.30 * Flow Area i sq  f t )  * 24.54 * 146.62 ' 5.16 * 
* E.G. Slope ( f t / f t )  *0.007285 * Area i s q  f t l  24.54 ' 146.62 * 5 .16  ' 
* Q T o t a l  ( c f s l  280.00 + Flow l c f s l  * 41.04 * 233.28 * 5.68 * 
* Top Width I f t l  * 389.58 * TOP Width ( f t l  * 85.45 ' 270.43 ' 33.71 * 

v e l  T o t a l  i f t l s )  + 1 .59  * Avg. Vel .  l f t l s )  * 1 .67  * 1 . 5 9  - 1.10 * 
* Max Chl Dpth l f t l  0.63 ' Hydr. Depth i f t )  * 0 .29  ' 0.54 * 0.15 ' 
* Conv. T o t a l  ( c f s )  * 3280.5 ' Conv. l c f s l  * 480.9 * 2733.1  " 66.5 ' 
* Length Wtd. ( f t l  * 608.61 * Wetted P e r .  ( f t )  * 85.45 * 270.43 * 33.71 * 
* Min Ch El  ( f t l  1670.90 * Shear i l b / s q  f t )  * 0.13 * 0.25 0.07 * 
* Alpha * 1.01 ' Stream Power ( l b / f t  $ 1  0.22 * 0.39 * 0.08 ' 
* F r c t n  Loss  i f t j  * 3 .75  * Cum Volume ( a c r e - f t l  * 13.63 * 23.46 * 8.92 * 
' C 6 E Loss ( f t )  * 0.00 ' Cum SA (ac re s1  * 39.25 * 33.09 * 27.09 ' 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy l o s s  was g r e a t e r  t han  1 .0  f t  10.3 m ) .  between t h e  c u r r e n t  and p rev ious  cross 
s e c t i o n .    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 s e c t i o n s .  

Note: Mul t ip l e  c r ~ t i c a l  dep ths  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  dep th  wi th  t h e  
lowest ,  v a l i d .  

water  Su r face  was used.  

CROSS SECTION OUTPUT P r o f i l e  82 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev  l f t l  * 1671.68 * Element * L e f t  OD * Channel * Right OB * 
* Vel Head l f t l  * 0.04 * W t ,  "-Val. * 0.053 * 
* W . S .  Flev  i f t )  1671.64 * Reach Len .  i f t l  * 553.00 * 616.79 + 579.00 * 

C r i t  W.S. i f t l  * 1671.30 ' Flow Area i sq  f t l  * 177.19 * * 
* E.G. S lope  ( f t / f t l  *0.005609 * Area i sq  f t l  * 177.19 ' 
* Q To ta l  l c f s l  * 280.00 * Flow ( c f s l  + * 280.00 * 
+ Top Width ( f t l  * 270.43 * Top Width i f t l  * 270.43 * 

Vel T o t a l  l f t / s l  * 1.58 * Avg. Vel .  / f t / s l  * 1 . 5 8  * 
" Max Chl D ~ t h  l f t l  * 0.74 * H v d r . D e ~ t h ( f t )  * * 0 .66  * + 
* Conv. ~ o t i l  ( c f s l  * 3738.6 * cbnv. i c i s )  3738.6 * + 
* Length Wtd. ( f t l  * 616.79 * Wetted P e r .  i f t l  * * 271.38 * 
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* Min Ch El lftl * 1670.90 ' shear llb/sq Etl * 0.23 * 
Alpha * 1.00 * Stream Power (Ib/Et sl * * 0.36 " + 

* Frctn LOSS (ft) * 3.83 *CumVolume(acre-ft] * 1.75 * 31.87 * 1.06 * 
C & E Loss (ftl * 0.00 + Cum SA (acres) * 2.41 * 33.09 * 1.23 + 

**llt*,*~****t*****.,~*~*~*,~,*~****it*i**~*~,*~*~~,~~**~**,*~*******~*~***~~~***~****~****~*** 

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

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

water surface was used. 

Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
,*+****,********** 
* * POS * Left Sta * Right Sta * Flow * Area * W.P. * Percent * 
Hydr * Velocity * 

* lft) * (ftl * ICES) * 1sq ft) * (ftl * conv 
*Depthlet1 * (ft/sl 
* 1 * LOB 9685.78 * 9871.27 * 41.04 * 24.54 85.45 * 14.66 * 
0.29 * 1.67 * 
* 2 * Chan 9871.27 ' 10141.70 * 233.28 * 146.62 " 270.43 * 83.31 * 
0.54 * 1.59 * - ~ 

* 3 * ROB 10141.70 * 10267.23 * 5.68 * 5.16 * 33.71 * 2.03 ' 
0.15 * 1.10 * 
................................................................................................ 

.*******,********* 

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

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

water surface was used. 

Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

***** , * * * *********  - Pos * Left Sta * Right Sta * Flow * Area * W.P. * Percent * 
tlydr Velocity * 
* * let) * (ft) * (cfs) * lsq ftl + (ft) * Con" 
'Depthift) * (ft/sl * 
* 1 * Chan * 9871.27 * 10141.70 * 280.00 ' 177.19 * 271.38 * 100.00 * 
0.66 ' 1.58 * 

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

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

Water surface was used. 

CROSS SECTION 

RIVER: TdN-R3W-S18E 
REACH: Reach-1 RS: 3.461 

INPUT 
Description: Cross section was surveyed, and some discrepancies are apparent 

between the 4-ft contour mapping and the survey. The floodplain is 
mapped at the left and right water surface stations, therefore 
survey takes precedence over the topographic mapping. 

Levee 
added-Ridge not overtopped per BFE calcs. 

Interpolated point 
added at (9916.08, 1667.2841 to set bank station. 

Station Elevation Data num= 25 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

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





* 1 * LOB * 9770.14 * 9916.08 15.24 ' 11.33 * 42.90 5.44 * 
0.26 * 1.35 ' 
* 2 * Chan * 9916.08 ' 10104.11 * 244.16 * 143.59 ' 188.03 * 87.20 * 
0.76 * 1.70 * 
* 3 * ROB * 10104.11 ' 10303.75 * 20.60 * 15.02 ' 55.28 * 7.36 * 
0.27 1.31 * 
*********************%********.,******%%*,***%**,***,*****+****%*****%***.*******-**.********%%*, 
* * * * * * * * * a & * * * * * * *  

Warning: The energy loss was greater than 1.0 ft (0.3 ml, between the current and previous cross 
section. This may indicate the need for additional cross sections. 

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

water surface was used. 

Pcarilr %2 
................................................................................................. 

I * * + * * * * * * * * * * * * * *  

* PO9 * Left Sta * Right sta '  law * Area * W.P. ' Percent * 
Hydr * Velocity * 

* lftl IEtI * (cfsl Is9 ftl * (ftl * Con" 
*Depthlftl * lft/sl * 
' 1 * Chan * 9916.08 ' 10104.11 * 280.00 * 143.93 * 189.03 * 100.00 * 

Warning: The energy lass was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

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

water surface was used. 

CROSS SECTION 

RIVER: T4N-R3W-S18E 
8EACH: Reach-1 RS: 3.344 

INPUT 
Description: Cross section was surveyed, and some discrepancies are apparent 

between the 4-ft contour mapping and the survey. The floodplain is 
mapped at the left and right water surface stations, therefore 
survey takes precedence over the topographic mapping. 

Station Elevation Data num- 22 
sta Elev Sta Elev sta Elev Sta Elev Sta Elev 

* * * * * * * * * f * * l * r ~ * * ~ * * * * * * ~ * * * ~ * * * * * ~ % % % % , * * % * * * * ~ ~ * ~ * * * , * * * " * . * ~ ~ , ~ , . * * * * ~  

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

r * " * * / X * l * * * ~ * * * f * * * * * * * * * i * t * * * ~ ~ ~ * ~ ~ , ~ ~ * * * * * * * *  

9594.82 ,033 9833.58 .05310027.15 ,033 

Bank sta: Left Rlght Lengths: Left Channel Rlght Coeff Contr. Eapan 
9833.5810027.15 399 420.87 426 .I .3 

CROSS SECTION OUTPUT Profile 11 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ftl * 1663.78 * Element +  eft 08 * Channel * Right 08 * 
Ve1 Head lftl * 0.05 * Wt. n-Val. * 0.033 * 0.053 ' 0.033 ' 

* W.S. Elev lftl 1663.73 * Reach Len. (ftl * 399.00 * 420.87 * 426.00 * 
* Crit W.S. lftl * 1663.52 * Flow Area  (sq ftl * 14.19 114.59 * 27.93 ' 
* E.G. Slope (ft/ft) *0.008155 * Area (sq  £ti * 14.19 * 114.59 * 27.93 * 
* Q Total (cfsl * 280.00 * Flow (cfsl 21.38 * 204.52 * 54.10 * 
* Top Nidth (ft) * 341.40 * Top Width lit1 * 62.89 * 193.51 * 84.95 * 
* Vel Total lft/sl * 1.79 * Avg. Vel. Iftlsl * 1.51 * 1.78 * 1.94 * 
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Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

Warning: l'he energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross '.$ 
section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: T4N-R3W-S18E 
REACH: Reach-1 RS: 3.264 

INPUT 
Description: Blow rate starting at this cross-section and downstream is 

increased to 450cfs; Cross section was surveyed, and some 
discrepancies are apparent between the 4-ft oontour mapping and 
the survey. The floodplain is mapped at the left and right water 
surface stations, therefore survey takes precedence over the 
topographic mapping. 

Station Elevation Data nun= 24 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

* / * * * * * t * * * f * i * * f * * ~ * * * . * . ~ ~ . * * * * * , ~ * * * ~ * * , ~ ~ ~ * * * , * . * * ~ * * * * * * * ~ * * * . * ~ . * % * * * * ~ * * *  

Manning's n Values "urn= 3 
Sta n Val Sta n Val Sta n Val 

**/tf.***l****f**.i*,~,*********L1*l.~***,~~ 

9271.92 ,033 9863.95 ,05310159.59 -033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9937.7610085.92 551 584.25 570 .1 .3 

CROSS SECTION OUTPUT Profile #l 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
+ E.G. Clev lftl * 1661.47 * Clement * Left OB * Channel ' Right On * 
* Vel Head (fti 
* W.S. Elev (ft) 
* Crlt W.S. lftl 
* E.G. Slope ift/ft) 
* Q Total (cfll 
* Top Width lit1 
* Vel Total (ft/sl 
* Max Chl Dpth (ft) 
* Conv. Total lcfs) 
* Length Wtd. lftl 
* Min Ch El lft) 
* Alpha 
* lrctn Loss iftl 

* wt. n-val. 
* Reach Len. lftl 
F ~ O W  Area Isq ft) 

* Area lsq ftl 
Flow (cfsl 

* Top Width IftJ 
* Avg. Vel. iEt/sl 
* Hydr. Depth iftl + 
* Conv, icfs) 
* Wetted Per. lft) 
shear llb/sq it) 

* stream Power ilb/ft 8 )  * 
cum volume lacre-ftl * 

~ . .  ~ ~ .- ~ 

* C 6 E LOSS (ftl 0.00 * Cum SA lacres) * 36.88 * 25.47 * 23.56 * 
* * l * t * X . I * * . I * * * * , * t i * * * ~ , * ~ ~ % * * ~ * * * ~ ~ * * ~ * ~ * * * + ~ ~ * * * ~ , * * * ~ , * * * % , * ~ ~ * ~ , ~ * , , , * * * * ~ * * , ~ * * * ~ * % ~ ~ * + * *  

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. T h i s  may indjcate the need for additional cross sections. 

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and pcevioas cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT 
...................... 
* E.G. Elev (it) 
Vel Read (fti 

' W.S. Elev ifti 
* Crit W.S. lftl 
* E.G. Slope (ft/ftl 
* Q Total (cfs) 
' Top Width (ftl 
* Vel Total ift/s) 
' Max Chl Dpth ift) 
Conv. Total lcfs) 

Profile 82 
, t / t * i . * * / * * * .  

* 1662.00 
+ 0.08 
* 1661.92 
' 1661.22 
'0.004344 
* 450.00 
* 148.16 
* 2.24 
* 1.46 
* 6827.2 

*****l.tti***t*l****~,~,.**L 

* Elernent 
* Wt. n-val. 
* Reach Len. iftl 
Flow Area isq ftl 

+ Area lsq ft) 
Flow (cfs) 

* Top Width lft) 
Avg. Vel. (ft/sl 
Hydr. Depth (ftl 

* Con". (cfsl 

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

Left OF! ' Channel * Right OB ' 
* 0.053 * 

551.00 ' 584.25 * 570.00 * 
* 200.97 * 
* 200.97 * 
* 450.00 * 

148.16 * 
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* Length Wtd. lftl * 582.85 * Wetted Per. (ftl 150.67 
* Min Ch El (ftl * 1660.46 * Shear (lb/sq ftl 0.36 * 
* Alpha * 1.00 * Stream Power (lb/ft sl * * 0.81 * 
* Frctn Loss Ift) * 3.52 * Cum Volume (acre-ftl * 1.75 * 25.74 * 1.06 * 
+ C & E Loss (ft) * 0.00 * cum SA (acres) * 2.47 * 25.47 * 1.23 * 
............................................................................................... 

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

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile tl 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

******************  
* Po3 * Left Sta * Right Sta * Flow * Area * W.P. * Percent * 

Hydr * Velocity * 
* * ifti * (ft) * (cfs) * Isq ft) * lftl * Conv 

*Depthlftl * (ft/sl * 
* 1 * LOB * 9604.84 * 9937.76 89.93 * 63.36 ' 120.02 * 19.99 * 
0.53 * 1.42 ' 
* 2 * Chan * 9937.76 * 10085.92 * 220.94 * 129.24 * 148.16 * 49.10 * 
0.87 * 1.71 * 
' 3 * ROB 10085.92 ' 10382.80 * 139.06 ' 107.25 * 296.88 * 30.90 * 
0.36 * 1.30 * 
* 4 ROB * 10382.80 * 10679.68 * 0.06 ' 0.23 ' 8.01 * 0.01 
0.03 * 0.28 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

**-*************** 

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

Warninq: The enecqv loss was greater than 1.0 ft 10.3 ml. between the current and orevious cross -. 
section. This may indicate the need for additional cross sections. 

Profile #2 
* * * * * * * * 1 * 1 * * * * * * * * * * * * , * * * * * * * * + * ~ + * * * * * * * * * * + * . * * ~ + ~ + * . ~ ~ - * ~ * * * ~ . ~ ~ + ~ * ~ , ~ ~ ~ ~ * ~ ~ ~ + ~ * ~ w * ~ ~ * ~ , * . * ~  

* . ********** , l t * t*  

* Pos * Left Sta Rlght Sta ' Flow * Area * W.P. * Percent ' 
Hydr * Velocity * 
* lftl 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 o r  greater than 1.4. This may indicate the need for additional cross sections. 

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: T4N-R3W-S18E 
REACH: Reach-l RS: 3.153 

INPUT 
Description: Cross section was surveyed, and some discrepancies are apparent 

between the 4-ft contour mapping and the survey. The floodplain is 
mapped at the left and right water surface stations, therefore 
survey takes precedence over the topographic mapping. 

Station Elevation Data num= 20 
Sta Elev sta Elev Sta Elev Sta Elev Sta Elev 

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

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

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9904.5110016.34 469 498.02 453 .1 .3 

CROSS SECTION OUTPUT Profile #l 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev iftl * 1657.79 * Element Left 08 * Channel * Right OB * 
* Vel Head iftl * 0.05 *Wt.n-Val. * 0.033 * 0.053 * 0.052 * 
* W.S. Elev iftl 1657.74 * Reach Len. (ft) * 469.00 ' 498.02 * 453.00 * 
Crit W.S. iftl * 1657.55 + Flow Area (sq ft) * 17.72 * 58.49 * 180.83 * 

* E.G. Slope lft/ftl *0.010061 * Area isg ft) " 17.72 * 58.49 ' 180.83 * 
* Q Total (cis) * 450.00 * Flow icfs) * 26.98 * 106.77 * 316.25 * 
* ~ o p  Width iftl 605.95 * Tap Width (it) * 90.46 * 111.83 ' 403.66 * 
* vel Total ift/sl * 1.75 * Avg. Vel. lft/sl * 1.52 * 1.83 * 1.75 * 
Max Chl Dpth Iftl 0.62 * Hydr. Depth Iftl + 0.20 ' 0.52 * 0.45 ' 

* Conv. Total icfsl * 4486.3 * Conv. lcfs) * 269.0 * 1064.4 * 3152.9 * 
* Length Wtd. (ftl * 474.74 * Wetted Per. (ft) * 90.46 + 111.83 * 403.66 * 
Min Ch El ift) * 1657.12 * Shear ilb/sq ftl * 0.12 * 0.33 * 0.28 * 

* Alpha + 1.00 * stream power (lb/ft s) * 0.19 * 0.60 * 0.49 * 
* Frctn Loss (ftl * 2.82 "CumVolume(acre-ft] * 12.36 * 17.12 ' 5.92 * 
' C 6 E LOSS iftl * 0.00 ' Cum SA (acres) 35.54 * 23.73 * 18.92 7 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional crass sections. 

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

CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* E.G. Elev iftl 1658.48 * Element * Left 08 channel * Right OB * 
* Vel Head lfti * 0.12 * ~ t .  n-~al. * 0.053 * 0.053 ' . . 
* W.S. Elev Iftl 
* Crit W.S. Ift) 
* E.G. Slope ift/ftl 
* Q Total Icfsl 
* Top Width lftl 
* ve l  Total lft/si 
* MBX Chl Dpth ift) 
* conv. Total icfsl 
* Length Wtd. iftl 
* Min Ch El iftl 
' Alpha 
' Frctn Loss iftl 
* C & E LOSS ift) 
.................... 

* 1658.35 * Reach Len. (ft] 
Flow Area isq ft) 

*0.008934 * Area lsq ftj 
* 450.00 ' Flow ICfs) * 
* 141.64 * Top Width lftl 

2.83 ' Avg. Vel. (ft/s) 
* 1.23 ' Hydr. Depth (ftl 
* 4760.9 * Conv. lcfsl * 

493.59 * Wetted Per. iftl * 
* 1657.12 ' Shear llb/sq ftl 
* 1.00 + Stream Power llb/ft s )  * 
* 3.36 * Cum Volume lacre-ft) * 
* 0.02 * Cum SA (acres) * 

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

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile #I. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

******.***,******. 
* Po3 * Left Sta * Right Sta * Flow ' Area * W.P. * Percent * 

Hydr ' Velocity * 
* (It) Ift) * (c~s) * lsq ftl * ifti * conv 

*Depthlftl Ift/sl + 

* 1 * LOB * 9736.15 * 9904.51 * 26.98 * 17.72 * 90.46 * 6.00 * 
0.20 * 1.52 * 
* 2 * Ctlan * 9904.51 * 10016.34 * 106.77 * 58.49 * 111.83 * 23.73 * 
0.52 + 1.113 ' 
* 3 * ROB 10016.34 * 10324.38 * 273.70 * 154.38 * 308.05 ' 60.82 * 
0.50 ' 1.77 * 
* 4 * ROB 10324.38 ' 10632.43 * 12.55 ' 26.45 * 95.61 * 9.16 ' 
0.28 ' 1.61 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

+****,***.,,****** 
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warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
) 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

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

Prof~le #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*** l * * * * * * * * * t * * l *  

* Pos Left Sta * Right Sta * Flow Area * W.P. * percent * 
Hydr ' Velocity * 

* (ft) lftl * Icfsl * (sq ftl ' (ft) * Conv 
*Depth(ftl * (ft/s) 
* 1 * Chan * 9904.51 * 10016.34 * 361.46 ' 126.43 ' 112.82 * 80.32 * 
1.13 * 2.86 * 
' 2 * ROB * 10016.34 * 10324.38 * 88.54 * 32.39 30.91 * 19.68 ' 
1.09 * 2.73 ' 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

CROSS SECTION 

RIVER: T4N-R3W-S18E 
REACH: Reach-1 RS: 3.059 

INPUT 
Description: Cross section was surveyed, and some discrepancies are apparent 

between the 4-ft contour mapping and the survey. The floodplain is 
mauued at the left and right water surface stations, therefore . . 
survey takes precedence over the topographic mapping. 

Station Elevation Data num= 40 
sta Elev Sta Elev sta  lev Sta Elev Sta Elev 

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

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

* ~ * * / * f t * , * * * * l * + * t , * . * * * + ~ ~ * * ~ * ~ ~ ~ ~ ~ ~ * * * ~ ~ ~ * * * *  

9550.14 ,033 9923.79 .05310140.09 ,033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9923.7910140.09 475 519.2 536 .I .3 

CROSS SECTION OUTPUT Profile #1 
*,*********_********************l*************.****w**%*,+***+~+************~********,*%****.** 

* E.G. Elev (ft) 
* Vel Head lftl 
* W.S. Elev (ft) 
* Crit W.S. (ft) 
* E.G. Slope (ft/ftl 
+ Q Total (cfs) 
Top Width lftl 

* Val Total lft/s) 
* Man Chl Dpth lftl 
* Conv. Total (cfsl 
* Length Wtd. (ftl 
* Min Ch El (ft) 
* Alpha 
* Frctn Loss iftl 
* C 6 E LOSS (ftl 

Element * 
* Wt. "-Val. * 
* Reach Len. (ftl 
* Flow Area lsq ft) 
Area (sq ftl 

* Flow (cf~l 
' Top Width (ft) 
~ v g .  vel. lft/s) 

* Hydr. Depth (ftl * 
* Con". ICfS) 
* Wetted Per. (ftl 
* shear (lb/sq ftl 
* stream Power (lb/ft sl + 

* Cum Volume (acre-ft) * 
' cum SA (acres1 

Left OB 
0.033 
475.00 
6.72 
6.72 
7.21 
37.40 
1.07 
0.18 
115.1 
37.41 
0.04 
0.05 
12.22 
34.86 

Channel 
0.053 
519.20 
193.62 
193.62 
315.72 
216.30 
1.63 
0.90 

5041.8 
216.32 
0.22 
0.36 
15.68 
21.85 

Right OB * 
0.033 
536.00 * 
83.67 ' 
83.67 ' 
127.07 ' 
211.69 * 
1.52 * 
0.40 * 

2029.2 * 
211.69 * 
0.10 * 
0.15 * 
4.55 
15.72 * 

P:~UIARl0OOO0044\06O0MFO~P\WR\Report\HEC-S REPORTS\T4N.R1W_S07_S16.SI7.SI 8E_SISWda: Page 147 of261 



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

Warning: Divided flaw computed for this cross-section. 
Warning: The conveyance ratio lopstream conveyance divided by downstream conveyance) is less than 

0.7 or greater than 1.4. This may indicate the need far additional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross 

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

CROSS SECTION OUTPUT Profile $2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* E.G. Elev (ft) 1655.11 ' Element * Left OB * Channel ' Right OB ' 
Vel Head ifti * 0.07 * Wt. n-Val. * 0.053 * 

* W.S. Elev (It) * 1655.04 * Reach Len. (It) 475.00 * 519.20 * 536.00 ' 
Crit W.S. (ft) * 1654.54 * Flow Area lsq ft) * 218.71 * 

* E.G. Slope ift/ft) *0.005346 + Area (sq ftl * 218.71 * 
* Q Total (cfsl * 450.00 * Flow (cis) * 450.00 * 
* Top Width (ft) * 216.30 Top Width (ft) * 216.30 * 
* vel Total (ft/s) * 2.06 + Avg. Vel. (ft/sl * 2.06 * 
+ Max Chl Dpth lit1 * 1.25 ' Hydr. Depth lit) * 1.01 * 
* Con". Total (cis) * 6154.7 * Conv. lcfs) * 6154.7 * 
+ Length Wtd. (ft) + 519.20 * Wetted Per. (ft) * 217.48 • 
Min Ch El lftl * 1653.79 * Shear llb/sq ft) * 0.34 * 

* Alpha * 1.00 ' Stream Power llb/ft $ 1  * 0.69 * 
* Frctn Loss iftl * 3.02 cum volume (acre-ft) * 1.75 * 21.57 * 0.68 * 
C & E LOSS (ft) 0.00 * Cum SA (acres1 * 2.47 ' 21.85 ' 0.88 ' 

***t**tt**t****************%,*~*~~*~~,*,***+,******************~*****~*****+************~*+**** 

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

Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
***** ,+*****%*****  

* Pos * Left Sta * Right Sta ' Flow * Area * W.P. * Percent * 
Hydr ' Velocity * 

* Lft) * (ft) * (cfsl * (sq ftl * (ftl * conv 
'Deothlfti * lftlsl * . . . . .  
1' * LOB * 9736.97 * 9923.79 * 7.21 * 6.72 * 31.41 * 1.60 ' 

0.18 * 1.07 * 
' 2 * Chan * 9923.79 * 10140.09 ' 315.72 * 193.62 * 216.32 ' 70.16 * 
0.90 * 1.63 * 
* 3 * ROB * 10140.09 * 10320.06 * 126.96 * 83.05 * 179.98 * 28.21 * 
0.46 * 1.53 " 
* 4 * ROB * 10320.06 * 10500.04 * 0.12 * 0.63 - 31.71 ' 0.03 - 
0.02 * 0.19 * 
* * * / * * t * * * * t * * * * * / t * * * * * * * * ~ ~ * ~ * ~ ~ * , ~ ~ * * * , * * * , , * * * * * * * . * * * * * * * * * t * l * * * * * * * i * l * * ~ ~ ~ * . , * * t l  

, * % * * + * * * * * * * * * * ~ *  

Warning: Divided flaw computed far this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 

0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 Lt 10.3 mi. between the current and previous crass 

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

Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
**+*,**,.**%,**,.* 

* POS * Left Sta * Right Sta * Flow * Area * W.P. * Percent * 
Hydr * Velocity * 

* lftl Iftl (cfsl * Isq ftl * (ft) * conv 
'Depthifti * Ift/s) * 
* 1 * Chan 9923.79 * 10140.09 * 450.00 218.71 * 217.48 * 100.00 * 
1.01 * 2.06 * 
f * * * l * * t * * * * * t * * * * * * * ~ * ~ * * * * * ~ ~ * ~ ~ L * * t . ~ ~ * ~ ~ . ~ * ~ k ~ ~ ~ ~ ~ ~ * ~ ~ s . ~ * * ~ * * * k * * * * * * * * * * * * * * * * * * * * * . ~ * ~ * * * *  

,*,*************** 

Warning: The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross 
Section. This may indicate the need for additional cross sections. 

CROSS SECTION 





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

/ * * * * * * * * * * ~ * * * * * *  
* Pos * Left Sta * Right sta * Flow * Area * W.P. * Petcent * 

Hydr * Velocity * 
* lftl iftl (cfs) * ( s q  ftl * (it) * Conv 

*Depthlft) * Ift/sl * 
' 1 * LOB * 9611.21 * 9751.21 * 0.42 * 0.79 * 19.25 ' 0.09 * 
0.04 0.54 
* 2 * LOB * 9751.21 ' 9891.21 * 50.24 * 36.64 ' 140.00 * 11.16 * 
0.26 ' 1.37 * 
' 3 * Chan * 9891.21 * 10094.01 * 364.94 * 154.08 * 203.51 * 81.10 * 
0.76 * 2.37 * 
* 4 * RUB " 10094.01 * 10233.79 ' 34.40 ' 27.82 * 121.90 * 7.64 * 
0.23 * 1.24 

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

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous crass 
section. This may indicate the need foe additional cross sections. 

Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

***+****.********* 
POS * Left Sta * Right Sta Flow * Area * W.P. * Percent * 

tlydr * Velocity * 
* (ft) * Iftl * lcfsl * 15q fti * iftl * conv 

*Depthifti * lft/s) * 
* 1 * Chan * 9891.21 10094.01 * 450.00 + 202.62 * 204.80 100.00 * 

Warning: The energy 1055 was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: T4N-R3W-S18E 
REACH: Reach-1 RS: 2.860 

INPUT 
Description: Cross section was surveyed, and some discrepancies ace apparent 

between the 4-ft contour mapping and the survey. The floodplain is 
mapped at the left and right water surface stations, therefore 
survey takes precedence over the topographic mapping. 

Station Elevation Data n m -  22 
Sta Elev Eta Elev Sta Elev Sta Elev sta Elev 

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

9555.61 1648.55 9597.54 1648.54 9639.92 1648.22 9681.9 1648.12 9723.33 1648 
9765.8 1648.05 9807.73 1648.03 9849.62 1647.96 9880,331647,834 9891.37 1647.07 
9933.65 1647.44 9975.57 1641.5410017.68 1647.9410059.98 1647.7910101.85 1647.94 
10143.93 1648.1710154.271648.25910105.94 1648.53 10227.9 1648,8710269.54 1649.16 
10311.73 1650.06 10354.3 1649.86 

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

I t * . * t * * t l * l l . * ~ * f / * * + * ~ . ~ . ~ ~ * * * * * * * ~ ~ b ~ ~ , ~ , , . ~ ~  

Bank Sta: Left Right Lengths: Left Channel Right Coerf Contr. Expan. 
9091.3710017.68 541 565.04 569 .l . 3  

CROSS SECTION OUTPUT Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* 16.G. Elev (ft) 1648.54 * Element * Left OB * Channel * Right 08 * 
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• * Vel Head lftl * 0.03 *Wt.n-Val ~ ~~~ .~ ~. 
* W.S. Elev iftl 
* Crit W.S. (ft) 
* E.G. Slope ift/ftl 
* Q Total icf.31 
* Top Width (ft) 
* Vel Total ift/sl 
* Max Chl Dpth iftl 
* Conv. Total icfsl 
* length Wtd. iftl 
* Min Ch El iftl 
* Alpha 
* Frctn LOSS iftl 
* C 6 E LOSS iftl 
* * * * * * * *+f t+*** t * * * * *  

* Reach Len. ift) 
* Flow A r e a  isq ftl 
* Area isq ftl 
Flow (cfsl 

* Top Width (ftl 
* AVg. Vel. ift/sl 
* Hydr. Depth iftl 
* conv. icfsl 
* Wetted Per. lft) 
* shear ilb/sq ftl 
* Stream Power ilb/ft s )  * 
Cum Volume iacce-ftl * 

* Cum SA (acres1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

CROSS SECTION OUTPUT Profile R2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* E.G. Elev (ftl * 1648.93 * Element * Left OB * Channel * Right 08 
* Vel Head (ftl * 0.08 * Wt. n-Val. * * 0.053 ' 0.053 * 
* W.S. Elev (ft) * 1648.85 * Reach Len. ift) * 541.00 * 565.04 * 569.00 * 
* Crit W.S. iftl * 1648.30 * Flow Area isq ftl + * 154.51 * 41.74 * 
* E.G. Slope ift/ftl *0.005496 * Area isq ft) 154.51 * 41.74 * 
* Q Total icfsl * 450.00 * Flow icfsl * 365.41 * 84.59 * 
* Top Width lftl * 168.61 * Top Width ift) * 126.31 * 42.30 ' 
Vel Total ift/s) * 2.29 ' Avg. Vel. ift/sl * 2.37 ' 2.03 * 

*Max Chl Dpth iftl * 1.41 * Hydc. Depth iftl * 1.22 * 0.99 * 
* Conv. Total icfsl * 6070.0 * Conv. icfsl * 4929.0 1141.0 * 
* Length Wtd. ift) * 565.38 * Wetted Per. lftl * 127.30 * 43.36 * 
* Mln Ch El ift) * 1647.44 * Shear (lb/sq ftl * 0.42 0.33 * 
Alpha 1.01 * stream Power ilb/ft sl * 0.98 * 0.61 * 

+ Frctn Loss lftl * 3.08 * Cum Volume iacre-ft) * 1.75 * 16.81 * 0.43 * 
* C 6 E LOSS iftj 0.00 * Cum SA (acres1 * 2.47 - 17.34 ' 0.63 * 
* ~ * * * * * , * * * * * * * * * * ~ * e ~ ~ ~ * * ~ * + * * * * * ~ ~ * ~ * ~ * * * * * * * * % ~ * ~ * * * * * + * + * ~ * * * * * * * * * * ~ * . h * * * * * . ~ , ~ ~ ~ , . * ~ * + ~ ~  

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

Profile It1 
* ~ ~ ~ ~ ~ ~ ~ ~ * * * ~ * * * * * ~ * 9 ~ * ~ ~ ~ * ~ * , * * * ~ * ~ * * * ~ ~ ~ ~ * ~ * * ~ ~ ~ + ~ . . ~ ~ * * * * ~ * . * * * * ~ * ~ ~ * * . * ~ ~ * * * ~ * ~ * ~ ~ * * * ~ * * * * ~ * ,  

*******%********+*  
* * Po3 * Left Sta ' Right sta * Flow * Area * W.P. * Percent * 
Hydr * Velocity * 
* * iftl * iftl + icfsl * (sq ftl * iftl * Conv 
*Depthiftl ift/sl * 
* 1 * LOB * 9555.61 * 9723.49 * 49.98 * 37.89 * 121.23 * 11.11 * 
0.31 * 1.32 * 
* 2 * LOB * 9723.49 * 9891.37 * 111.11 ' 85.69 * 167.88 * 24.69 * 
0.51 * 1.30 * 
' 3 * Chan * 9891.37 * 10017.68 * 182.79 * 110.63 ' 126.31 ' 40.62 ' 
0.88 * 1.65 ' 
* 4 * ROB * 10017.68 * 10185.99 * 106.12 * 19.24 * 165.27 ' 23.58 * 
0.48 * 1.34 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* *%****** * * * * * * * * .  

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

Profile R2 
* * * t * * * * * . * * r t * * * * * t * * * * * * * * * * * * * * * * * * * . * ~ ~ ~ ~ ~ ~ * * * * * ~ * ~ ~ * * * * ~ ~ * ~ * * ~ , * ~ * * * , , * * * * * * , * ~ * * * * * * * * * * * * , *  
.***************** 

* Pos * Left Sta * Right Sta * Flow ' Area * W.P. * Percent * 
Hydr * Velocity * 

* iftl * iftl * icf~l * isq ftl * iftl * Con" 
*Depthiftl * ift/sl + 

' 1 Chan * 9891.37 * 10017.68 * 365.41 * 154.51 * 127.30 * 81.20 ' 
1.22 * 2.37 ' 
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* 2 * ROB 10017.68 10185.99 84.59 ' 41.74 ' 43.36 * 18.80 ' 

Warning: The energy 1055 was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: T4N-R3W-S18E 
REACH: Reach-l RS: 2.152 

INPUT 
Description: Levee added-Ridge not overtopped per rough BFE caics; Cross 

section was surveyed, and some discrepancies are apparent between 
the 4-ft contour mapping and the survey. The floodplain is mapped 
at the left and right water surface stations, therefore survey 
takes precedence over the topographic mapping. 

The 10,000 station 
placed on the western-most thalweg. 

Flow rate starting at this 
cross-section is increased to 540cfs 

Station Elevation Data num- 40 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

* * * * * t * * * + * * * t t * , l l ~ ~ ~ ~ * * * * * * * * * * , * * * * * * ~ ~ * ~ * * * * * * * * * ~ ~ * * * * * ~ * ~ * , * * * * . ~ ~ * , ~ * , * * *  

9278.2 1645.4 9331.94 1645.59 9398.08 1645.11 9458 1644.9 9517.47 1644.67 
9517.5 1644.7 9538.05 1644.71 9551.91 1644.66 9577.98 1644.12 9597.52 1644.56 
9617.88 1644.6 9637.68 1644.61 9658.19 1644.69 9678.14 1644.11 9698.07 1644.83 
9117.43 1644.85 9737.77 1644.86 9158.01 1644.74 9117.91 1644.76 9798.26 1644.83 

9818 1644.83 9860.1 1644.83 9880.2 1644.78 9900.43 1644.7 9920.22 1644.16 
9940.48 1644.72 9960.33 1644.83 9980.47 1644.65 10000.3 1644.52 10020.3 1644.64 
10040.15 1644.9610060.43 1644.8610080.22 1644.9910100.43 1644.8210120.31 1644.99 
10140.63 1644.8310200.54 1644.9110260.26 1644.9510320.41 1645.0210380.38 1645.58 

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

* * * * * r * * r r * * * * * * r * * * * * ~ * * ~ ~ * * * * * * * ~ * ~ * * * * * ~ ~ * , ~ ~  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9860.110120.31 343 510.6 491 .1 .3 

 eft Levee Station= 9331.94 Elevation= 1645.59 

CROSS SECTION OUTPUT Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev iftl + 1645.24 * Element * Left OB * Channel * Right OB ' 
* Vel Head iftl * 0.03 ' Wt. n-Val. 0.052 * 0.053 * 0.041 * 
* W.S. Elev (ft) * 1645.20 * Reach Len. iftl * 343.00 ' 510.60 * 491.00 * 
* Crit W.S. lft) * 1645.03 '  low Area (sq ft) + 196.75 ' 110.29 * 57.33 * 
E.G. Slope (ft/ftl '0.008504 * Area (sq ftl 196.75 * 110.29 * 57.33 ' 
a Total icfsl 540.00 *  low icfsl f 299.33 * 160.90 * 79.77 * 
Top Width ift) * 953.81 * Top Width lftl * 413.80 * 260.21 * 219.80 * 

* vel Total (ft/sl * 1.48 * ~ v g .  vel. lft/s) * 1.52 * 1.46 * 1.39 * 
* Max Chl ~ p t h  (ftl * 0.68 ' Hydr. Depth lftl * 0.42 * 0.42 * 0.26 ' 
+ Conv. Total lcfsl * 5855.7 * Con". (cfs) * 3245.9 ' 1744.7 * 865.1 * 
Length Wtd. iftl ' 418.43 * Wetted Per. Iftl * 413.81 * 260.22 * 219.80 ' 
Min Ch El lftl * 1644.52 ' Shear (lb/sq ftl 0.22 * 0.23 ' 0.14 * 
Alpha 1.00 + stream power (lb/ft s) * 0.34 * 0.33 * 0.19 * 
Frctn Loss lftl * 2.70 * Cum Volume (acre-it.) * 9.02 * 10.55 ' 2.33 * 
C & E LOSS lftl 0.00 cum SA (acres1 26.32 * 14.83 * 9.45 * 

* * f , . k * * * ~ * , * , t t , f * l f * * * ~ * ~ , * * ~ * * * ~ ~ * , , ~ * ~ * * * * ~ * * * * * ~ * * * . ~ . ~ ~ * * * * ~ ~ * ~ * * ~ * ~ ~ ~ * * * ~ ~ * ~ ~ * * * * * ~ * * * * * * ~  

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

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

water surface was used 



CROSS SECTION OUTPUT Profile $2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

' E.G. Elev lftl * 1645.85  * Element * Left 0B * Channel * Right OB * 
* Vel Head ift) * 0.07 * Wt. n-Val. * 0.053 * 
* W.S. Elev (ft) * 1645.79  * Reach Len. (ft) * 343.00 * 510.60 * 491.00 * 
* Crit W.S. (ft) * 1645.29  ' Flow Area (sq ftl * 262.15 * * 
* E.G. Slope (ft/ftl *0.005393 * Area lsq it1 e * 262.15 
* Q Total (cfsl * 540.00 * Flow lcfs) * 540.00 
* Top Width (ftl * 260.21  * Top Width let1 260.21 * 
* Vel Total ift/sl 2.06 * Avg. Vel. (ft/sl * 2.06  * 
* Max Chl Dpth lftl * 1.27  * Hydr. Depth (It1 * 1 . 0 1  * 
* Conv. Total (cfs) * 7353.2 * con". (cfsl * * 7353.2 * * 
* Length Wtd. lftl * 490.46 * Wetted Per. (ft) * * 261.97 * 
* Min Ch El (ft) * 1644.52  * Shear (lb/sq ft) * 0.34 * 
* Alpha 1 . 0 0  * Stream Power (lb/ft sl * 0.69 * 
* Frctn ~ o s s  Iftl * 3.01  * cum volume (acre-ftl * 1 . 7 5  * 14.17  * 0.16 * 
* c 6 E L O S ~  (ft) * 0.00  * Cum SA (acres1 * 2.47 * 1 4 . 8 3  0 .35  * 
............................................................................................... 

warning: The energy l o s s  was greater than 1 . 0  ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

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

water surface was used. 

Profile # 1  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

***%****+*********  
* Po5 * Left Sta * Right Sta * Flow * Area * W.P. * Percent 

Hydr * velocity * 
* (ftl * lftl + (CIS) * ( s q  ftl * (ft) * conv 

*Depth(ftl * (ft/sl * 
* 1 * LOB * 9337.94 * 9599.02 * 1 2 3 . 6 1  * 8 0 . 2 7  ' 212.73  22.89 * 
0 . 3 8  * 1.54  * 
* 2 * LOB * 9599.02 * 9860.10  * 175.72 * 116.48 * 261.08 * 32.54  * 
0 . 4 5  ' 1 . 5 1  ' 
* 3 Chan * 9860.10  * 10120.31  * 160.90 * 110.29 * 260.22  * 29.80  
0 . 4 2  * 1 . 4 6  * 
' 4 * ROB * 10120.31  10250.34 * 55.50 * 39.79 ' 130.04 * 1 0 . 2 8  * 
0 . 3 1  * 1 . 3 9  
* 5 * ROB * 10250.34 * 10380.38 24.27 ' 17.54 * 8 9 . 7 7  4 .49  * 
0.20 * 1 . 3 8  * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

********,****.**** 

Warning: The energy 105s was greater than 1 . 0  ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

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

water surface was used. 

Profile #2 
* * * * * * * * * * * * * * * * * f * % * * * * * + , * % * % * * * * * * * * * * + * * k * * * * * * * * * % * % * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * + * * *  

**************.*** 
* Pos + Left Sta * Right Sta * Flow * Area ' W.P. * Percent * 

Hydc ' Velocity ' 
iftl * (ftl (Cf.51 * (sq ft) * lftl * conv 

*Depthiftl * (ft/s) 
* 1 * Chan * 9860.10 * 10120.31 * 540.00 * 262.15  * 261.97  ' 100.00  * 
1 . 0 1  * 2 . 0 6  * 

Warning: The energy loss was greater than 1 . 0  ft 10.3  m). between the current and previous CT0.55 
section. This may indicate the need for additional cross sections. 

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

water surface was used. 

CROSS SECTION 
I 
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RIVER: TIN-R3W-S18E 
REACH: Reach-1 8s: 2.656 

INPUT 
Description: The 10,000 station placed on the western-most thalweg. 
Station Elevation Data num- 142 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
* * * * f * * + * * * * * * * * * i * * t * * * ~ ~ ~ , * ~ ~ ~ * * * * ~ . , , * , * + ~ * * * * * ~ ~ ~ * * ~ * ~ + * ~ . ~ ~ * * * * ~ ~ * * ~ * * .  

9130.43 1643.8 9138.91 1643.91 9139.21 1643.91 9143.95 1643.7 9198.8 1643.79 
9199.13 1643.8 9213.87 1643.65 9257.38 1643.51 9273.68 1643.39 9283.91 1643.37 
9300.88 1643.4 9332.57 1643.18 9346.22 1643.08 9360.07 1642.9 9367.66 1642.9 
9378.77 1642.75 9405.571642.561 9421.31 1642.45 9458.46 1642.53 9458.83 1642.52 
9459.15 1642.5 9459.17 1642.51 9459.34 1642.51 9481.41 1642.2 9483.58 1642.19 
9515.8 1642.19 9520.61 1642.21 9521.79 1642.21 9522.69 1642.2 4523.51 1642.21 
9524.42 1642.21 9525.65 1642.2 9531.55 1642.1.6 9536.33 1642.1 9550.3 1642.03 
9557.97 1642 9562.35 1641.98 9569.92 1642 9577.67 1641.97 9592.39 1611.99 
9598.15 1641.99 9615.2 1642.02 9618.91 1642.03 9657.7 1642.12 9677.55 1642.08 
9693.03 1642 9703.54 1642.01 9712.58 1642 9724.92 1641.99 9727.81 1642 
9734.32 1642 9735.91 1642.01 9744.72 1642.03 9745.32 1642.02 9760.53 1642 
9774.65 1641.95 9786.07 1641.93 9789.91 1641.92 9791.95 1641.91 9792.3 1641.9 
9822.54 1642 9825.04 1642.01 9829.59 1642.02 9831.24 1642.01 9856.17 1642 
9871.03 1642.11 9903.01 1642.01 9906.39 1642.01 9910.7 1642 9912.64 1642 
9917.44 1642.03 9920.06 1642.07 9932.67 1642.18 9936.53 1642.2 9939.9 1642.2 
9947.99 1642.22 9957.91 1642.23 9966.89 1642.18 9983.89 1642.09 9998.56 1641.99 
10003.04 1641.9710005.22 1641.9410006.85 1641.9610012.04 164210020.79 1642 
10028.99 1642.0210041.69 1642.0810052.02 1642.1210052.69 1642.110053.15 1642.13 
10053.26 1642.1210053.96 1642.1210070.31 164210074.86 1641.9710103.08 1641.76 
10123.13 1641.7710142.55 1641.83 10153.4 1641.810157.46 1641.8210169.39 1641.88 
10202.53 1641.9410204.87 1641.9410215.51 164210232.25 1642.110241.43 1642.14 
10254.96 1642.1810256.87 1642.1910281.59 1642.310295.89 1642.3810300.65 1642.41 
10304.46 1642.4310305.14 1642.4210322.26 1642.4 10354.9 1642.2810387.15 1642.22 
10395.44 1642.21 10399.2 1642.2110404.81 1642.210438.36 1642.3210451.09 1642.38 
10457.67 1642.3810501.44 1642.3610520.11 1642.310549.94 1642.3910571.39 1642.44 
10598.22 1642.6110616.04 1642.7810651.99 164310693.23 1643.5710694.89 1643.58 
10695.97 1643.610699.07 1643.610730.23 164410740.18 1644.1310743.45 1644.16 
10744.17 1644.1710766.68 1644.410802.09 1644.610849.62 1644.9610852.45 1644.99 
10856.79 1644.9810875.95 1644.9 

Manning's n Values "urn= 3 
Sta n Val Sta n val Sta n Val 

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

9130.43 ,035 9524.42 ,05310232.25 .035 

Bank sta: Left ~iyht Lengths: Left Channel Right Coeff Contr. Expan. 
9983.8910215.51 586 494.36 468 .1 .3 

CROSS SECTION OUTPUT Profile #1 
* * * t i f f * * * + * * , l * * * * ~ * , ~ * * , ~ * ~ * ~ * * * ~ ~ ~ ~ ~ ~ . * , * * ~ * ~ . . ~ ~ * * ~ * . ~ ~ ~ ~ ~ % ~ * , ~ ~ ~ * ~ * ~ + ~ ~ ~ ~ * * * * ~ * * ~ * * ~  

* E.G. Elev (ft) * 1642.53 " Element Left 08 * Channel * Right 08 ' 
* Vel Head (ft) * 0.02 ' ~ t .  n-Val. * 0.052 * 0.053 * 0.037 ' 
* W.S. Elev (ftl * 1642.51 ' Reach Len. (ft) 586.00 * 494.36 ' 468.00 * 
Crit W.S. (ftl * 1642.20 * €low Area Isq ft) * 231.18 * 134.17 * 74.54 * 

* E.G. Slope lft/ft) *0.005068 * Area (sq ftl * 231.18 * 134.77 * 74.54 * 
* a ~otal * 540.00 * Flow (cfsl * 276.35 * 187.48 * 76.17 ' 
Top Width (ft) 1157.16 * Top Width (ftl * 559.07 * 231.62 * 366.47 * 

' VCI Total (ft/sj 1.23 * AVY. Vel. (ft/s) * 1.20 * 1.39 * 1.02 * 
Man Chl Dpth Ift) * 0.75 ' Hydr. Depth (ft) * 0.41 * 0.58 * 0.20 * 

* Con". Total (cfs) * 7585.0 * Conv. (cfs) * 3881.7 * 2633.3 * 1070.0 ' 
* Length Wtd. (ft) * 523.22 * Wetted Per. (ft) * 559.07 ' 231.62 * 366.48 * 
* Min Ch El (ft) * 1641.76 ' Shear llb/sq ft) * 0.13 * 0.18 * 0.06 * 
* Alpha * 1.03 * Stream power [lb/ft 3) * 0.16 * 0.26 * 0.07 * 
* Frctn Loss (ftl " 3.19 * Cum Volunre (acre-ft) * 7.33 * 9.12 * 1.59 ' 
* C & E LOSS (ft) 0.00 * Cum SA (acres1 * 22.25 * 11.95 * 6.14 ' 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: Divided flow computed lor this cross-section. 
Warning: The energy loss was greater than 1.0 it 10.3 m). between the current and previous cross 

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

CROSS SECTION OUTPUT Profile #2 
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* E.G. Elev lftl * 1642.83 * Element * Left OB ' Channel * Right 0B * 
Vel Head (ftl 0.06 *wt.n-Val. * 0.053 ' 0.053 

* W.S. Elev (ft) * 1642.77 * Reach Len. lftl * 586.00 * 494.36 * 468.00 * 
* Crit W.S. lftl * Flow Area lsq ftl * 73.57 * 195.42 * 
* E.G. Slope (ft/ftl *0.007063 * Area (sq ftl * 73.57 195.42 * 
* Q Total lcfs) * 540.00 * Flow icfsl * 129.80 * 410.20 * 
* Top Width (ftl * 344.51 * Top Width lftl * 112.89 * 231.62 * 
* vel Total ift/sl * 2.01 *  AT^. vel. lft/sl * 1.76 * 2.10 * 
* Max Chl Dpth lft) * 1.01 *Hydr.Depth lft) * 0.65 * 0.84 * 
* Conv. Total (cfsl * 6425.4 + Conv. (cfsl * 1544.5 * 4880.9 * 
* Length Wtd. lftl * 504.84 ' Wetted Per. lft) * 113.55 * 232.39 * 
* Min Ch El lftl * 1641.76 Shear llb/sq ftl 0.29 * 0.37 ' 
* Alpha * 1.02 * Stream Power llb/ft $1 ' 0.50 * 0.78 * e 

* Fcctn Loss (ftl * 3.28 * Cum Volume (acre-ft) 1.46 * 11.49 * 0.16 * 
C L E LOSS (ftl * 0.00 * Cum SA iacresl 2.02 * 11.95 * 0.35 * 

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

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile 111 
f i t * * f , * * * i f t * * * * * * f * * * * * + ~ ~ * * ~ ~ * ~ ~ * * * , ~ ~ ~ ~ * % % % ~ * ~ ~ * % ~ * * ~ % ~ * * * * * * * * * * ~ * , ~ * * * * * * * * * ~ - ~ % * * , * , ~ ~ * * % ~ *  

%***%*%***,**,.*** 

* POS Left Sta * Rlght Sta * Flow * Area * W.P. * Percent * 
Hydr * Velocity * 
* * (ftl * lftl lcfsl * 1sq ftl * lftl * Con" 
'Depthlftl * lft/sl * 
* 1 * LOB * 9130.43 9557.16 * 32.81 * 31.50 * 132.34 * 6.08 * 
0.24 * 1.04 * 
' 2 * LOB * 9557.16 * 9983.89 * 243.54 * 199.68 * 426.73 * 45.10 * 
0.47 1.22 * 
* 3 * Chan * 9983.89 * 10215.51 * 187.48 * 134.77 * 231.62 34.72 
0.58 * 1.39 * 
* 4 * ROB 10215.51 * 10545.73 ' 74.63 * 71.69 * 330.22 * 13.82 * 
0.22 * 1.04 * 
* 5 * ROB * 10545.73 * 10875.95 * 1.55 * 2.85 * 36.25 * 0.29 * 
0.08 * 0.54 
* * * * * * * t * * * ~ f f * * * * * / * * * * * * * * * * * * * * % ~ * ~ ~ + * * * , ~ ~ ~ * ~ * ~ . ~ * * * * * ~ ~ * * ~ * * ~ * * * * ~ ~ ~ * * % % ~ * * * * * ~ * ~ ~ ~ ~ ~ * * * ~ * % ~ .  

* * - * * * * . * . * * * * a * * *  

warning: 
warning: 

Divided flow computed for this cross-section. 
The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile 112 
* * * * * ~ * * * * * * * * * * * * , * * * ~ * ~ ~ * * * * ~ ~ * * * ~ ~ - ~ ~ * ~ , * * * * , ~ * . * ~ * * , * * * * * * * ~ * % ~ * * ~ * * * ~ ~ ~ ~ ~ ~ ~ , * ~ * * * ~ * ~ * * , , * * * *  
* *****************  

* Po5 * Left Sta Right Sta * Flow Area * W.P. ' Percent ' 
Hydr * Velocity 
* (ftl lit1 * icfs) * (sq ftl * Iftl * Conv 
fDepthlftl * Ift/sl * 
* 1 * LOB * 9557.16 * 9983.89 * 129.80 + 73.57 * 113.55 ' 24.04 * 
0.65 * 1.76 * 
* 2 * Chan * 9983.89 * 10215.51 * 410.20 * 195.42 * 232.39 * 75.96 * 
0.84 * 2.10 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* * * * * * * * * * *%* *%** *  

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: T4N-R3W-S18E 
REACH: Reach-l RS: 2.562 

INPUT 
Description: Divided flow okay, dry island not significant 
The 10,000 station 

P:\MWAR~~~OO~~~~\O~OOMFO\OP\WR\RE~O~~\HEC~RAS REM)RTS\T4N~R3W~S07RAS166S177S18EES18WWd~~ Pagc I55 of261 



placed on the western-most thalweg. 
station Elevation Data num= 93 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
* * * * * * * * * * * * * * * * * * * ~ * * * * * * * * * * * * * ~ ~ ~ * * ~ * * * * * * * * * * * * * * ~ ~ * ~ ~ * * * * * * ~ * * * * ~ ~ % * * * * * ~ ~ +  

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

********t***~t,,*~***,.,.*~~*~**************~**** 

Bank Sta: Left Rlght Lengths: Left Channel Right Coeff Contr. Enpan. 
9799.610080.62 513 495.52 479 .1 .3 

CROSS SECTION OUTPUT Profile %1 
* * t , , * f * / t * l * , * * * * * * * * ~ ~ ~ ~ ~ ~ * * * * * t t * * * l , ~ ~ ~ , ~ ~ , ~ , ~ , * ~ . . ~ ~ * ~ ~ ~ . * * * * * * * * * * ~ * ~ * * , * ~ ~ * ~ * * * * * * * * ~ ~ ~ ~  

* E.G. Elev iftl * 1639.34 * Element * Left 08 * Channel * Right 08 * 
* Vel liead iftl 0.05 * wt. "-Val. * 0.052 * 0.053 * 0.037 * 
W.S. Elev iftl * 1639.29 ' Reach len. lftl * 513.00 * 495.52 * 479.00 ' 

* Crit W.S. lftl 1639.05 * Flow Area (sq ftl 84.34 * 198.20 * 39.33 * 
* E.G. Slope ift/fti *0.007463 * Area isq ftl * 84.34 * 198.20 * 39.33 ' 
Q Total Lcfsl * 540.00 * Flow icfsl * 102.19 * 380.34 * 57.47 * 

9 
* Top Width Iftl * 696.46 ' Top Width Iftl * 268.08 * 281.02 * 147.36 * 
* vel Total (ft/sl * 1.68 * Avg. vel. (ft/sl 1.21 1.92 * 1.46 * 
* Max Chl Dpth iftl * 0.83 ' Hydr. Depth lftl * 0.31 * 0.71 0.27 ' 
* Conv. Total icfs) * 6250.9 * Conv. (cfsl * 1182.9 * 4402.7 ' 665.3 * 
Length Wtd. lftl * 497.29 * Wetted Per. lftl * 268.08 ' 281.03 * 147.37 * 

* Min Ch El (fti 1638.46 * Shear (lh/sq ftl * 0.15 * 0.33 * 0.12 * 
* Alpha * 1.10 * Stream power (lb/ft $1 ' 0.18 * 0.63 * 0.18 ' 
Frctn Loss iftl * 3.04 * Cum Volume (acre-ft) * 5.21 * 7.23 * 0.98 * 

* C 6 E Loss Lit) 0.00 * Cum SA (acres) * 16.69 ' 9.04 * 3.38 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

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

CROSS SECTION OUTPUT Profile HZ 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

E.G. Elev iftl - 1639.55 * Element *  eft 08 * Channel ' Right 08 * 
* Vel Head (ftl * 0.06 * Wt. n-Val. 0,053 ' 0.047 * 
* W.S. Elev iftl - 1639.49 ' Reach Len. lftl * 513.00 ' 495.52 * 479.00 * 
Crit W.S. (ft) * Flow Area (sq ftl * 254.87 * 14.54 

* E.G. Slope (Et/ft) *0.006009 * Area isq ftl * 254.87 * 14.54 * 
Q Total icfsl * 540.00 * Flow Lcfsl * 518.01 * 21.99 * 

' 'l'op Width lftl * 313.25 * Top Width iftl * 281.02 * 32.23 ' 
* vel Total (ft/sl * 2.00 * Avg. Vel. ift/sl 2.03 ' 1.51 ' 
* Max Chl Dpth lftl 1.03 ' Hydr. Depth iftl * 0.91 * 0.45 * 
* Conv. Total (cfsl 6966.4 ' Can". lcfsl * 6682.7 * 283.7 ' 
* Length Wtd. lftl * 495.18 ' Wetted Per. iftl * 281.80 * 32.43 ' 
* Min Ch El (ft) * 1638.46 * Shear Llb/sq ftl * 0.34 * 0.17 * 
* Alpha * 1.01 * stream Power llb/ft sl * * 0.69 * 0.25 * 
+ Frctn Loss IEt) * 3.17 * Cum volume (acre-ft) * 0.97 * 8.93 ' 0.08 * 
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a 
* C L ELOSS (ft) * 0.00 * Cum SA (acres) * 1.26 * 9.04 0.18 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

i 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

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

Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*************.**** 
* Po5 * Left Sta * Right Sta * Flow * Area ' W.P. * Percent * 

Hydr * Velocity * 
* (ftl * iftl * (cfsl * (sq ftl iftl * Conv 

*Depth(ft) * ift/s) * 
' 1 * LOB * 9531.76 * 9799.60 * 102.19 * 84.34 * 267.85 * 18.92 * 
0.31 * 1.21 * 
* 2 * Chan * 9799.60 * 10080.62 ' 380.34 ' 198.20 * 281.03 * 70.43 * 
0.71 * 1.92 * 
3 * ROB * 10080.62 ' 10488.79 ' 57.47 ' 39.33 * 147.37 * 10.64 * 

0.27 * 1.46 * 
. t * * * * * f t t f ~ , l f f * * ~ * * , ~ ~ ~ * ~ * * t * l t * * ~ * ~ ~ ~ ~ ~ * * * ~ ~ ~ * * ~ * ~ * * * ~ * ~ * * * ~ * * * * * * ~ * * * . ~ * * * * * ~ ~ * * ~ ~ , , * ~ ~ ~ * * * * ~ * ~  

**************+***  

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

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

Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

********* / * *******  
+ * POS Left Sta * Right Sta * Flow ' Area * W.P. ' Percent * 
Hydr * Velocity * 

* lftl * Iftl * icfsl 1sq ftl * (it1 * conv 
*Deothlftl * Iftlsl * - ,  

a * 1 * Chan * 9799.60 * 10080.62 518.01 * 254.87 * 281.80 * 95.93 * 
0.91 * 2.03 * 
' 2 * ROB * 10080.62 * 10488.79 * 21.99 14.54 ' 32.43 * 4.07 ' 
0.45 * 1.51 ' 

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

CROSS SECTION 

RIVER: T4N-R3W-S18E 
REACH: Reach-l RS: 2.468 

INPUT 
Description: The 10,000 station placed on the western-most thalweg. 
Station Elevation Data num= 202 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9076.89 1636.9 9109.64 1637.3 9168.17 1637.16 9181.74 1637.1 9265.1 1637.2 
9298.76 1637.17 9327.62 1637.22 9342.43 1637.24 9346.09 1637.1 9349.83 1637.1 
9378.08 1637.03 9393.53 1636.94 9415.74 1636.87 9488.341636.661 9488.74 1636.66 
9526.19 1636.5 9535.01 1636.52 9535.38 1636.52 9536.17 1636.51 9536.29 1636.51 
9536.94 1636.5 9537.9 1636.5 9539.28 1636.49 9541.17 1636.47 9549.91 1636.36 
9565.46 1636.2 9580.83 1636 9581.26 1636.01 9584.27 1635.97 9585.93 1635.9 

9587 1635.95 9591.03 1635.93 9592.91 1635.93 9595.38 1635.9 9604.78 1635.97 
9610.05 1635.99 9610.59 1636 9616.53 1636 9622.43 1635.98 9628.18 1635.97 
9629.47 1635.97 9632.76 1635.95 9647.08 1635.8 9679.61 1635.69 9694.68 1635.89 
9715.68 1635.91 9717.16 1635.9 9717.85 1635.91 9718.79 1635.91 9736.92 1635.87 
9752.16 1635.9 9792.36 1635.81 9806.48 1635.51 9817.62 1635.46 9823.47 1635.46 
9831.98 1635.3 9860.83 1635.45 9882.96 1635.34 9884.03 1635.34 9887.16 1635.3 
9887.88 1635.21 9'891.88 1635.34 9895.27 1635.26 9900.07 1635.3 9906.44 1635.3 
9909.3 1635.28 9912.73 1635.24 9914.19 1635.22 9916.9 1635.23 9917.01 1635.2 
9918.67 1635.24 9920.75 1635.24 9921.04 1635.3 9922.68 1635.26 9923.06 1635.27 
9926.4 1635.29 9926.93 1635.3 9928.48 1635.32 9930.1 1635.33 9930.61 1635.34 
9932.14 1635.35 9932.71 1635.3 9934.16 1635.36 9934.19 1635.36 9937.57 1635.38 
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Manning's n values nums 3 
Sta n val sta n Val Sta n val 

***I****%**I********I_*****fl)**%*********%****** 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9792.36 10106.9 510 497.68 472 .1 .3 

CROSS SECTION OUTPUT Profile fl 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev Lftl * 1636.29 * Element * Left OB * Channel * Right 0% * 
* Vel Head (ft) * 0.04 *Wt.n-Val. * 0.049 * 0.053 * 0.035 * 
* W.S. Elev (ftl * 1636.25 + Reach Len. let1 * 510.00 * 497.68 * 472.00 * 
* Crit W.S. (ftl * 1635.95 * Flow Area (sq ftl * 83.12 * 244.29 * 32.98 * 
* E.G. Slope (ft/ftl *0.005100 * Area isq ftl * 83.12 * 244.29 * 32.98 ' 
* Q Total (cfsl 540.00 * Flow (cfsl * 93.23 * 413.19 * 33.58 * 
* Top Width (ftl * 716.01 * Top Width Lft) * 232.06 * 314.54 169.41 * 
* Vel Total (ft/s) * 1.50 * Avg. Vel. (ft/sl 1.12 1 1.69 * 1.02 * 
* Max Chl Dpth (ftl * 1.05 * Hydr. Depth (ftl * 0.36 * 0.78 ' 0.19 * 
* Conv. Total (cfs) * 7561.8 * Conv. Lcfsl * 1305.5 * 5786.0 * 470.3 * 
* Length Wtd. (ftl * 500.43 ' Wetted Per. (it1 * 232.07 * 314.62 * 169.41 " 
* Min Ch El (ft) * 1635.20 + Shear (lb/sq ftl * 0 1  * 0.25 * 0.06 * 
* Alpha 1.10 * Stream Power (lb/ft s) * 0.13 * 0.42 + 0.06 * 

Frctn toss (ft) * 2.68 Cum volume (acreeft) * 4.22 * 4.71 * 0.58 * 
* C & E LOBS (it) * 0.00 * Cum SA (acres) * 13.74 * 5.65 * 1.64 * 
* t f l * t , * * H * * * * * f f * * ~ * . k * . * * ~ * ~ ~ * * * * t * * * * * , * * * * * ~ * , * * * * , * ~ ~ * ~ * ~ * * * * * * * ~ ~ ~ * * , * ~ ~ . * * * * ~ ~ ~ * * * ~ * *  

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

CROSS SECTION OUTPUT Profile R2 
* f ~ * * * * * , * * * * * + * * * l * * * * * + * , * * * ~ * * * * * * . * % ~ * * ~ ~ % * * * * * % * ~ , , * , * * * * * , * . ~ * * + . * . * * * * * * * * ~ . + ~ * t ~ * ~ * * % * * *  

* E.G. Elev (Etl * 1636.38 * Element *  eft OB * Channel * Right 08 * 
Ve1 Head (ftl * 0.07 ' Wt. n-Val. * 0.053 * 

* W.S. Elev (it1 * 1636.31 * Reach Len. (ft) * 510.00 * 497.68 * 472.00 * 
Crit W.S. (ft) 1635.92 * Flow Area (sq ftl * 262.99 ' 
E.G. Slope (ft/ft) *0.006835 * Area (sq ftl * 262.99 
Q Total (cfsl * 540.00 ' Flow icfsl * 540.00 * 
Top Width (ftl * 314.54 * Top Width (ftl 314.54 * 

* Vel Total (ft./sl * 2.05 * ~ v g .  vel. (ftlsl * 2.05 * 
* Max Chl Dpth (ftl * 1.11 * Hydr. Depth (ftl 0.84 * 
* Conv. Total (cfsl * 6531.5 * Conv. (cfs) * 6531.5 * 
* Length Wtd. (ftl 498.91 * Wetted Per. (ftl * 315.43 * 
* Min Ch El Lftl * 1635.20 * Shear (lb/sq ftl * 0.36 * 
* Alpha * 1.00 * stream Power (lb/ft sl + 0.73 * 
* Frctn Loss Iftl * 2.46 * Cum Volume (acre-Etl * 0.97 * 5.98 ' 
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* C & E LOSS (ftl * 0.01 * Cum SA (acres) * 1.26 * 5.65 * * 
* * * * * * * * * * * f * * * * * * * f * * * * * * f * * * * * t * * * * * * * * * * % * * * * * * * * * * * * * * * * * * * * * * * * * k * + * * . * * * * * * * , * * * * * * * * * * * * a *  

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

Profile #I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* * * * * * * * * * * * *%** * *  
* POS * Left Sta ' Right Sta * F ~ O W  * Area * W.P. ' Percent * 

Hydr * Veloclty * 
* lft) * lft) * (cfs) * 1sq ft) * lftl * Con" 

*Depthlit1 * lft/s) * 
* 1 * LOB * 9434.63 * 9792.36 * 93.23 * 83.12 * 232.07 * 17.26 
0.36 * 1.12 * 
* 2 * Chan * 9792.36 * 10106.90 * 413.19 * 244.29 314.62 ' 76.52 * 
0.78 * 1.69 * 
* 3 ROB * 10106.90 ' 10489.56 * 33.58 * 32.98 * 169.41 " 6.22 * 
0.19 * 1.02 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*,******,******+** 

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

************** , * * *  
* * POS * Left Sta * Right Sta *  low * Area ' W.P. * percent * 
Hydr * Velocity ' 

* lft) * lft) (cfsl (sq ft) * (ft) * Conv 
*Depth(ftl ' Ift/s) * 
' 1 * Chan * 9792.36 * 10106.90 ' 540.00 * 262.99 * 315.43 * 100.00 * 

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: T4N-R3W-S18E 
REACH: Reach-1 RS: 2.374 

INPUT 
Description: The 10,000 statlon placed on the western-most 

thalweg . 
Interpolated point added at (10122.81,1633.145) to set 

bank station. 
station Elevation Data num= 148 

Sta Elev Sta Elev Sta Elev Sta Elev Sta 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
8802.94 1634.7 8820.18 1634.84 8845.56 1634.64 8860.75 1634.61 8865.76 
8910.71 1634.3 8931.15 1634.28 8936.63 1634.28 8937.88 1634.3 8977.79 
8979.68 1634.29 8986.74 1634.25 9011.13 1634.1 9029.56 1634 9037.56 
9043.71 1633.95 9044.62 1633.94 9045.17 1633.9 9147.59 1633.4 9149.07 
9180.74 1633.74 9204.79 1633.87 9206.18 1633.9 9207.8 1633.87 9221.58 
9260.93 1633.39 9265.04 1633.36 9267.36 1633.3 9295 1633.3 9299.62 
9299.82 1633.3 9328.12 1633.34 9359 1633.4 9370.15 1633.43 9382.87 
9391.03 1633.58 9399.2 1633.44 9425.39 1633.3 9426.15 1633.34 9426.43 
9433.751633.305 9459.45 1633.18 9476.32 1633.33 9494.68 1632.8 9495.08 

9496 1632.77 9505.99 1633.01 9513.94 1632.93 9539.48 1633.1 9569.56 
9583.51 1632.96 9598.46 1633.17 9611.09 1633.39 9622.69 1633.5 9638.88 
9644.36 1633.42 9653.93 1633.23 9661.69 1633.2 9681.08 1633.4 9709.76 
9728.64 1633.42 9759.58 1633.32 9769.68 1633.31 9799.95 1633.3 9832.49 
9843.04 1633.08 9858.2 1633.13 9859.7 1633.14 9860.97 1633.1 9862.04 
9862.94 1633.16 9863.71 1633.16 9864.4 1633.17 9865.01 1633.2 9874.54 
9883.86 1633.23 9884.32 1633.2 9884.83 1633.17 9885.15 1633.1 9885.49 
9885.85 1633.09 9889.99 1633.1 9890.91 1633.13 9891.89 1633.1 9893.05 
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* Pos * Left Sta * Right Sta * 
Hydr * Velocity * 
* * * Iftl * lft) 
*Depthlftl * lft/sl * 
* 1 * LOB * 8802.94 * 9355.50 
0.18 * 1.02 * 
* 2 - LOB * 9355.50 * 9908.06 * 
0.33 * 1.04 * 
* 3 Chan * 9908.06 10122.81 * 
0.81 * 1.83 * 
* 4 * ROB * 10122.81 * 10494.96 * 
0.21 * 0.76 * 

Area * 

13q ftl * 

29.99 * 

183.60 ' 

173.36 * 

2.51 * 

W.P. * Percent * 

lftl * Con" 

167.86 ' 5.65 * 

551.85 * 35.36 * 

214.76 ' 58.64 

11.66 * 0.35 * 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

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

Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

************.***** 
* * Pos * Left Sta * Right Sta * Flow ' Area * W.P. ' Percent * 
Hydr * Velocity * 

* * lftl * lftl Icfsl * ( 5 4  ftl * Iftl ' conv 
*Depthlftl * lft/sl * 
* 1 * LOB 9355.50 * 9908.06 107.92 ' 78.48 * 108.70 * 19.98 * 
0.73 1.38 * 
* 2 Chan * 9908.06 * 10122.81 * 432.08 ' 237.22 * 215.49 * 80.02 ' 
1.10 * 1.82 * 
* * * * ~ * * * t * * * * * * ~ * * f ~ ~ ~ ~ * - * * ~ * ~ . * ~ ~ ~ * ~ ~ * ~ * * ~ ~ * ~ * * * * * + * * * * + * ~ * ~ ~ % ~ ~ ~ ~ * ~ ~ ~ ~ ~ * * * * ~ * * * * . * * * ~ * * * * * * * ~ * *  

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

CROSS SECTION 

RIVER: T4N-R3W-S18E 
REACH: Reach-1 RS: 2.276 

INPUT 
Description: Flow rate starting at this cross-section and downstream is 

increased to 650cfs 
This cross-section is the downstream end of 

Reach-1. The ridge at STA 9672.19 in the cross-section divides 
the flow creating two seperate water surfaces. A flow 
distribution calculated the flaw that continues on each side of 
the ridge. The flow an the right side of the ridge is 520cfs and 
the flaw on the left side of the ridge is 130cfs. 

The 10,000 
station placed an the western-most thalweg. 

Station Elevation Data num= 169 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

*************************+**********-.*******.*****,***,*******.**************%** 
8823.03 1632 8828.93 1632.02 8834.56 1632.02 8840.56 1632.02 8847.47 1632.05 
8853.28 1632 8857.46 1632 8859.28 1631.98 8863.59 1631.94 8883.41 1631.76 
8914.27 1631.9 8926.53 1631.82 8949.94 1631.8 8984.44 1631.78 8995.36 1631.62 
9019.67 1631.4 9053.36 1631.08 9103.91 1630.96 9181.52 1630.46 9200.24 1630.43 
9227.78 1630.5 9238.34 1630.46 9263.08 1630.42 9297.02 1630.29 9316.81 1630.44 
9325.29 1630.5 9329.29 1630.54 9352.05 1630.51 9353.41 1630.49 9372.59 1630.35 
9380.51 1630.3 9406.93 1630.14 9414.21 1630.19 9418.83 1630.18 9424.42 1630.19 
9439.89 1630.2 9440.16 1630.14 9440.7 1630.01 9440.93 1630 9442.59 1629.73 
9443.99 1629.4 9445.72 1629.82 9447.07 1630.02 9447.12 1630.02 9447.36 1630.02 
9447.4 1630 9457.56 1630.09 9481.06 1630.25 9490.26 1630.28 9499.38 1630.31 
9515.37 1630.2 9520.19 1630.22 9548.44 1630.01 9549.54 1630.01 9550.12 1630.01 
9552.68 1630 9557.5 1630.01 9586.29 1630.21 9611.09 1630.3 9620.96 1630.29 
9635.44 1630.2 9637.66 1630.19 9640.25 1630.18 9660.74 1630.16 9696.49 1630.27 
9704.77 1630.3 9720.61 1630.23 9721.47 1630.22 9722.26 1630.23 9746.11 1630.53 
9748.13 1630.5 9749.18 1630.54 9809.49 1630.21 9815.99 1630.21 9822.37 1630.2 
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1 Warning: A flow split was encountered The program first calculated the momentum of both 
channels 

below the junction. An energy balance was performed across the junction from the stream 
with 

the highest momentum downstream to the section upstream 

Profile #1 
................................................................................................. 

* * * * * *+* * * * * * * * * * *  
* * Po5 *  eft sta * Right Sta * Flaw * Area ' W.P. * Percent * 
Hydr * Velocity * 

* * lftl lft) * icfsl * lsq ft) * ift) * conv 
*Depthlft) lft/sl * 

Warning: Divided flow computed for this cross-section. 
Warning: A flow split was encountezed. The program first calculated the momentum of both 
channels 

below the junction. An energy balance was performed across the junction from the stream 
with 

the highest momentum downstream to the section upstream, 

Profile 42 
.................................................................................................. 

***,*****,*****+** 
* Pos *  eft sta * Right Sta * Flow * Area * W.P. * Percent * 

Hydr * Velocity * 
* lftl * ift) icfs) * (sq ft) * lft) * Conv 

'Depthlftl * lft/s) * 
* 

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

Warning: A flow split was encountered. The program first calculated the momentum of both 
channels 

below the junction. An energy balance was performed across the junction from the stream 
with 

the highest momentum downstream to the section upstream. 

CROSS SECTION 

RIVER: T4N-R3W-S18E 
REACH: Reach-2 RS: 2.260 

INPUT 
Description: Flow rate starting at this cross-section and downstream is 70 cfs, 

the West portion of this cross-sectlon is truncated at STA 
9610.20, which is the location of the black tick mark on the 
warkmaps.   he stationing is based off of the western thalweg 
(REACH-3) as the 10,000 station. 

station Elevation Data num= 61 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

* *~ *~~*+* * * * * *~ * , .~ , . * . * . * * * * * * *~ * * *+ *~* .+~*+* , * , . . ~ , * ,~ * * * * * * * * * * * * , * *~~* * * * * * *  
8823.03 1631.6 8845.78 1631.44 8861.79 1631.26 8872.32 1631.33 8879.97 1631.3 
8896.95 1631.3 8916.2 1631.27 8936.6 1631.24 8938.17 1631.23 8942.77 1631.25 
8978.42 1631.4 8999.42 1631.47 9003.38 1631.44 9046.64 1631.04 9074.39 1630.64 
9113.55 1630.5 9182.41 1630.07 9196.26 1630 9196.51 1630 9206.41 1629.93 
9232.41 1629.9 9248.72 1629.95 9256.64 1629.93 9264.89 1629.92 9265.02 1629.92 

9282 1629.9 9303.8 1629.84 9314.28 1629.82 9327.05 1629.78 9333.66 1629.8 
9334.66 1629.8 9335.5 1629.78 9344.08 1629.8 9380.72 1629.86 9381.1 1629.86 
9381.58 1629.9 9381.84 1629.86 9382.02 1629.86 9383.03 1629.85 9384.29 1629.85 
9432.79 1629.7 9449.76 1629.62 9456.54 1629.62 9463.47 1629.63 9466.41 1629.63 
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Manning's n Values num- 3 
Sta n Val Sta n Val Sta n Val 

* t * l l t + * * * * * * * i , * * * * * * * * * * * * * * + ~ ~ ~ . * * l * * * * ~ * * * * *  

8823.03 ,035 9384.29 .053 9536.37 ,035 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9432.79 9491.52 344 448.8 386 .1 .3 

CROSS SECTION OUTPUT Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* E.G. Elev (ft) * 1630.08 * Element * Left OB * Channel * Right OB ' 
* Vel Head (ft) * 0.01 * Wt. n-Val. * 0.040 ' 0.053 * 0.048 * 
* W.S. Elev Jftl * 1630.07 * Reach Len. (ftl * 344.00 * 448.80 * 386.00 * 
* Crit W.S. (ft) * 1629.87 *  law Area isq ftl * 52.89 * 26.39 * 30.20 * 
* E.G. Slope (ft/ft) *0.001921 Area (sq ft) * 52.89 * 26.39 * 30.20 * 
* Q Total (cfs) 70.00 Flow ( c € s )  * 31.54 * 19.02 * 19.44 * 
* Top Width (ft) * 428.47 Top Width (ft) * 251.06 * 58.73 ' 118.68 * 
* Vel Total (ft/sl * 0.64 * Avg. Vel. (ft/s) * 0.60 0.12 * 0.64 * 
Man Chl Dpth (ft) 0.86 Hydr. Depth (ftl * 0.21 0.45 * 0.25 * 

* Conv. Total (cfs) * 1596.9 * Canv. Icfsl * 719.5 * 433.8 * 443.6 * 
* Length Wtd. Ift) 409.85 * Wetted Per. (ftl * 251.07 * 58.78 * 118.76 * 
* Min Ch El (ft) + 1629.21 * Shear (lb/sq ftl * 0.03 * 0.05 * 0.03 * 
* Alpha * 1.02 * Stream Power (lb/ft s] * 0.02 * 0.04 * 0.02 
* Frctn Loss Ift) * 2.21 ' cum volume (acre-it) * 1.58 * 2.46 * 1.66 * 
* C 6 E LOSS (ft) * 0.01 * Cum SA (acres) 1.16 * 2.63 * 3.42 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The cross-section end paints had to be extended vertically far the computed water 
surface. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 

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

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

CROSS SECTION OUTPUT Profile #2 
* * t l * * * * t * * * * * * * * * * * ~ , * ~ * * * . * * * . * ~ * * , * * * * * * ~ * * * * * " ~ ~ . ~ ~ * * ~ * ~ ~ ~ * * * * * ~ ~ ~ ~ * * * * * ~ * * * * * * * ~ ~ * * ~ * ~ * ~ ~ ~  

* E.G. Elev (ft) * 1629.24 * Element * left Oe * Channel * Right 08 * 
Vel Head Iftl * 0.00 * wt. "-Val. * * 0.053 * * 

* W.S. Elev (ftl * 1629.24 ' Reach Len. Ift) 344.00 * 448.80 ' 386.00 * 
Crit W.S. iftl * 1629.24 *  low Area (sq ft) * 0.01 ' 

* E.G. Slope (ft/ftl *0.000106 * Area ( sq  ft) 0.01 * 
Q Total (cfsl 0.00 * Flow (cEs) * 0.00 * 

* Top Width (ftl 0.41 Top Width (ftl * 0.41 * 
* Vel Total (ft/s) 0.02 * Avg. Vel. lft/sl * 0.02 * * 
* Max Chl Dpth (ftl p . 0 3  * Hydr. Depth (it) * 0.01 * 
* Con". Total Icfs) 0.0 * Con". (cfsl 0.0 * 
* Length Wtd. (ftl 448.80 wetted Per. (ftl * 0.42 * 
Min Ch El (fti * 1629.21 * Shear (lb/sq ft) + 

* Alpha * 1.00 * Stream Power (lb/ft sl * 
Frctn Loss (tt) * 0.00 * Cum Volume (acre-ft) * 0.47 * 2.31 * 0.68 ' 

* C 6 E Loss (ft) "0.0 * Cum SA (acres) * 0.06 * 1.39 * 1.77 * 
* t . * * * * , , * * * * * * * * * * * * , * ~ , * * * * * * * * ~ ~ ~ * * * * * ~ * * ~ , * * * * * + , * ~ * * * * * ~ * * * ~ * ~ ~ * * ~ * * * ~ ~ ~ * * ~ * * * * ~ * * * * * ~ ~ . ~ .  

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

program used critical depth f o r  the water surface and continued on with the 
calculations. 
Warning: Thc conveyance ratio lupstream conveyance divided by downstream conveyance) is less than 

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

section. This may indicate the necd far additional cross sections. 
Warning: During the standard stop iterations, when the assumed water surface was set equal to 
critical 

depth, the calculated water surface came back below critical depth. This indicates that 
there -..-. - 

is not a valid subcritical answer. The program defaulted to critical. depth 

Profile XI 
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I + * Po5 * Left Sta * Right Sta * F ~ O W  * Area * W.P. * Percent * 
Hydr * Velocity * 

* lft) * (ft) * (cfs) * 1sq ft) * lft) * conv 
"Depth(ft1 * (ft/s) * 
* 1 * LOB * 9127.91 * 9432.79 31.54 * 52.89 * 251.07 * 45.06 ' 
0.21 * 0.60 
* 2 * Chan * 9432.79 * 9491.52 19.02 * 26.39 * 58.78 * 27.17 * 
0.45 * 0.72 * 
* 3 * ROB * 9491.52 * 9550.86 16.29 * 23.12 * 59.34 * 23.27 * 
0.39 * 0.70 * 
* 4 * ROB * 9550.86 * 9610.20 * 3.16 * 7.08 * 59.42 * 4.51 ' 
0.12 * 0.45 * 
* * * * * * * * * * * * * l * f f * * + ~ % + ~ ~ ~ ~ * * * * * * ~ ~ ~ ~ ~ * + ~ * ~ * * + ~ , , * ~ * * % * % ~ ~ ~ * ~ * * * ~ , * * * * * * ~ * . ~ , % * * * ~ ~ ~ ~ * + * * * * ~ ~ , , ~ ~  

****************,*  

Warning: The cross-section end points had to be extended vertically for the computed water 
surface. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 

0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

~ection. This may indicate the need for additional cross sections. 

Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
******+********,*, 

* POS * Left Sta ' Right Sta * Flow * Area * W.P. * Percent * 
Hydr * Velocity ' 
* * !ftl * (ft) * (cfsl (sq ft) * (ftl * Conv 
*Depth(ft) * lft/s) * 
* 1 * Chan * 9432.79 * 9491.52 + 0.00 * 0.01 * 0.42 ' 100.00 * 
0.01 ' 0.02 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  a * * % % * A * * * * * * * * * * * .  

Warning: The energy equation could not be balanced within the specified number of iterations. 
rph~  

program used critical depth for the water surface and continued on with the 
calculations. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 

0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

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

depth, the calculated water surface came back below critical depth. This indicates that 
there 

is not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION 

RIVER: T4N-R3W-S18E 
REACH: Reach-2 RS: 2.175 

INPUT 
Description: The West portion of this cross-section is truncated at STA 

9602.45, which is the location of the black tick mark on the 
workmaps. The stationing is based off of the western thalweg 
(REACH-31 as the 10,000 station. 

Station Elevation Data num= 58 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

* * * * * * * * * * * * * + * * * * * * ~ + + * * * * ~ * * A * . * * * * * + * * ~ * * ~ * , ~ * ~ * * * * * * * * * * * ~ * ~ * * * * * * * ~ * * * * * * * *  

8882.06 1629.4 8892.18 1629.23 8909.53 1629.14 8938.58 1629.22 8954.42 1629.1 
8966.77 162'3.1 8976.58 1628.98 8990.52 1628.89 8996.51 1628.83 9008.42 1628.75 
9029.43 1628.8 9108.74 1628.07 9116.4 1628.03 9116.67 1628.03 9117.87 1628 
9118.23 1628 9119.2 1621.99 9122.46 1627.96 9124.35 1627.94 9128.44 1627.92 
9132.6 1628 9144.58 1627.94 9211.02 1627.92 9223.17 1627.9 9232.09 1627.92 
9261.12 1628 9268.54 1627.98 9272.91 1627.98 9278.41 1627.98 9281.56 1627.98 
9282.98 1628 9302.91 1627.98 9305.83 1627.98 9310.37 1627.94 9312.51 1627.93 
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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 t X 1 % . 1 * * * * * * f l f * f * * ~ ~ ~ ~ ~ ~ ~ ~ . , ~ , * ~ ~ ~ ~ ~ % % , , * * , ~ ~ ~  

8882.06 ,035 9312.51 ,053 9584.41 ,035 

Bank S t a :  L e f t  Right Lengths: L e f t  Channel Right Coeff Contr .  Expan. 
9329.26 9424.31 490 495.69 503 . 1  . 3  

CROSS SECTION OUTPUT P r o f i l e  #1 
* * * l * * * * * * * * * * * * * X I I * 1 * * * ~ ~ ~ ~ * * * * * * * * ~ * * ~ * * ~ * ~ , * ~ * * ~ * ~ * * * * ~ * ~ * * * ~ ~ ~ . * ~ ~ * * * * ~ ~ * * * * * ~ * ~ ~ ~ * * ~ * ~  

* E . G .  Elev ( f t l  1627.87 ' Element L e f t  OB ' Channel * Right 0B * 
* Vel Head ( f t )  * 0.08 * W t . n - V a l .  0.053 * 0.053 * 0.053 * 
* w.s. Elev ( f t l  1627.79 Reach Len. ( f t )  * 490.00 * 495.69 * 503.00 * 
* C r i t  W.S. ( f t l  * 1627.79 * Flow Area lsq f t l  0.27 * 22.75 * 10.35 - 

E.G. Slope I f t / f t )  *0.050804 * Area ( s q  f t l  1 0.27 22.75 * 10.35 * 
* Q T o t a l  ( c f s )  * 70.00 * Flow l c f s l  0.23 * 55.41 * 14.36 ' 
* Top Width [ f t )  * 201.27 ' Top Width ( f t )  5.55 ' 95.05 * 100.67 * 

Vel Total  ( f t / s l  2 .10 * A v g . V e l .  I f t / s l  0.85 * 2.44 * 1.39 * 
* Max Chl Dpth ( f t )  * 0.38 * Hydr. Depth l f t l  0.05 * 0.24 * 0.10 * 
* Conv. T o t a l  ( c f s l  * 310.6 ' Conv. l c f s l  1 .0  245.8 ' 63.7 * 

Length wtd. ( f t l  * 498.19 * wetted P e r .  ( f t l  5.55 * 95.05 ' 100.67 * 
Min Ch E l  l f t l  * 1627.41 * Shear l lb / sq  f t l  * 0.16 * 0.16 * 0.33 * 

* Alpha * 1.16 ' Stream Power ( l b / f t  s l  0.13 ' 1 . 8 5  - 0.45 * 
* Frc tn  Loss ( f t l  * 2.29 * C m V o l u m e ( a c r e - f t )  * 1.37 * 2.21 * 1.48 ' 
* C & E Loss I f t l  0.02 * cum SA (acres) 0.15 1.84 * 2.44 ' 
* * * * * * * * * * * * * * * * * * * * * * * . , * * * * * * * * * A * * * * * * * * * , * * * * * * * * * * * * . * * * * * * * * X * * * * * * % * * * * * * * * * * * * * * * * * * * * *  

Warning: The energy equat ion could not  be balanced within  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  f o r  the  water surface and continued on with t h e  
c 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 e s s  than  

0 . 7  OT g r e a t e r  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  crass s e c t i o n s .  
Warning: The energy l o s s  was g r e a t e r  than 1 .0  f t  10.3 ml,  between t h e  c u r r e n t  and previous  cross 

s e c t i o n .  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 s e c t i o n s .  
Warning: During t h e  s t andard  s t e p  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  

depth ,  t h e  c a l c u l a t e d  water su r face  came back below c r i t i c a l  depth .  This i n d i c a t e s  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 d e f a u l t e d  t o  c r i t i c a l  depth .  

CROSS SECTION OUTPUT P r o f i l e  #2 
*** ............................................................................................ 
* E.G. Elev l f t l  1627.44 + Element * L e f t  08 * Channel * Right OB * 
* Vel Head ( f t )  * 0.00 * W t .  n-Val. 0.053 * 
* W.S. Elev ( f t l  * 1627.44 * Reach Len. ( i t )  * 490.00 * 495.69 * 503.00 ' 
* C c i t  W.S. ( f t l  1627.44 " Flow Area lsq  f t l  0 .11  * 
* E.G. Slope l f t / f t l  *0.000000 * Area l s q  f t l  * 0.11 * 
* Q Tota l  ( c f s l  * 0.00 '  law ( c f s )  * 0.00 * 
* Top Width l f t l  * 8.68 * Top Width l f t ]  * 8.68 * 

Vel Tot.al ( f t / s l  0.00 * Avg. Vel.  l f t / s l  0.00 * 
' Max Chl Dpth I f t l  * 0.03 * Hydr. Depth ( f t l  0 .01 * 

Con". T o t a l  ( c f s l  0 .2  ' Conv. ( c f s l  0.2 * 
* Length Wtd. ( f t l  * 497.36 ' Wetted Per .  l f t l  * 8.68 * 

Min Ch E l  ( f t )  1627.41 * Shear ( l b / s q  f t l  * 0.00 
* Alpha * 1.00 * s t ream Power l l b / f t  s )  * * 0.00 * 

Frc tn  Loss ( E L I  0.00 ~ C u m V o l u m e l a c r e - f t l  * 0.47 * 2.30 * 0 .68  
* C & E LOSS ( f t l  * 0.00 * Cum SA ( a c r e s )  * 0.06 - 1 .35  * 1.77 * 
I * * * l * * * * f . * * * * * f * ~ * * * * ~ % ~ ~ % ~ * * * * ~ ~ z . ~ . * ~ * ~ * , ~ ~ * * * * * * * + ~ * * * * * * * * * ~ * * * * ~ ~ , * * * ~ * * ~ , ~ * * * * ~ * , ~ ~ * * ~ ~  

Warning: The energy equa t ion  could no t  be balanced wi th in  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 

oroaram used c r i t i c a l  depth  f o r  t h e  water s u r f a c e  and cont inued on wi th  t h e  



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

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

depth, the calculated water surface came back below critical depth. This indicates that 
there 

is not a valid subcritical answer. The program defaulted to critical depth 

Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
**************+**+ 

* POS * Left Sta * Right Sta * Flow * Area * W.P. * Percent * 
Hydr * Velocity * 

* , f + l  

* (ft/S) 
* LOB 

0.85 * 
* Chan 
2.44 * 
* ROB 

1 - 4 9  * . . . .. 
* 4 * ROB *9513.38 *9602.45 * 0.25 * 0.39 * 11.60 * 0.36 * 
0.03 ' 0.64 ' 
.*************,***************,**********%*-*****-***************************%*************++***,  
* * * * * * * * * . a * * * , * * *  

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

program used critical depth for the water surface and continued on with the 
calculations. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 

0.7 or greater than 1.4. This may indicate the need far additional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

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

depth, the calculated water surface came back below critical depth. This indicates that 
there 

is not a valid subcritical answer. The program defaulted to critical depth. 

Profile 112 
**/* l************************/ /****t**f*********, .************%**3*********+,*******%*****,* ,**** 

******-**++******* 
* * POS * Left Sta * Right Sta * Flow * Area * w.P. * percent * 
Hvdr * Velocitv * 

* !ft) * ifti (cfs) * !sq ftl * (ft) * Con" 
'Depthlft) * Lftls) 
* 1 Chan * 9329.26 * 9424.31 * 0.00 * 0.11 * 8.68' 100.OO1 
0.01 * 0.00 * 
* * * * * * * * * * f * * * * * t * * t * f * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * + e 3 * * * * * * * * * e * * * * * * * * * * * * * , * * e * * * * * * * * * * * * * * *  

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

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

program used critical depth for the water surface and continued on with the 
calculations. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 

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

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

depth, the calculated water surface came back below critical depth. This indicates that 
there 

i3 not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION 

RIVER: T4N-R3W-S18E 
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REACH: Reach-2 RS: 2.081 

INPUT 
Description: Interpolated paint added at (9160.59.1624.606) to set bank 

station 
The West portion of this cross-section is truncated at 

STA 9116.24, which is the location of the black tick mark on the 
workmaps. The stationing is based off of the western thalweg 
[REACH-3) as the 10,000 station. 

Station Elevation Data nun= 45 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

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

Manning's n Values "urn= 3 
Sta n Val Sta n Val Sta n Val 

* + i r r l i * + * * * * * * * l * * ~ * * i i i i * * * i * * + * * * * ~ ~ * ~ * *  

8932.65 ,035 9146.85 ,053 9591.33 ,035 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr.  Expan. 
9160.59 9388.49 0 0 0 .1 .3 

CROSS SECTION OUTPUT Profile 81 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev lftl 
* Vel Head lftl 
* W.S. Elev (ft) 
* Crit W.S. lftl 
* E.G. Slops lft/ftl 
* Q Total [cts) 
Top Width lftl 

* Vel Total ift/sl 

* 1624.78 * Element 
* 0.00 * Wt. n-Val. 
* 1624.71 * Reach Len. (it) 
* 1624.56 * Flow Area (sq Ptl 
*0.001588 ' Area lsq ftl 

70.00 F l o w  rcfsi ~~~~ - -  ~ . 
* 570.10 * Top Width (ftl 
* 0.49 ' AVO. Vel. lft/sl 

* Left 0B * Channel * Right OB + 

* 0.052 * 0.053 " 0.051 ' 
* 718.24 * 110.24 ' 718.24 * 
* 1.69 * 69.86 ' 72.06 * 

* Max ~ h l  ~ p t h  (ft) * 0.54 * ~ y d r .  ~epth iftj * 0.08 * 0.31 % 0.22 * 
* Conv. Total (cfs) * 1756.5 - Canv. lcfsl * 10.4 890.4 ' 855.6 ' 
Length wtd. (ftl * 718.24 * Wetted Per. (ftl + 20.30 * 227.90 * 322.51 * 

* Min Ch El (ftl 1624.37 * Shear (lblsq ftl * 0.01 * 0.03 * 0.02 * 
* Alpha * 1.01 * Stream Power llb/ft s )  ' 0.00 * 0.02 0.01 * 
* Frctn ~ o s s  lft) * 4.42 * Cum Volume lacre-ftl 1.36 * 1.68 " 1.01 
* C 6 E LOSS lftl + 0.01 ' Cum SA (acres1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

CROSS SECTION OUTPUT Profile 82 
I * i . * * * i * * * t f f / l t ~ * + ~ * ~ ~ * ~ ~ * * * * * * * * * * * * * * , ~ , ~ , ~ * * * ~ * * * ~ ~ * * * * . * * ~ ~ * * * * * ~ ~ * ~ ~ ~ * , * * * * ~ ~ , * ~ * * * * * ~ * ~  



Warning: Divided flow computed for this cross-section. 

,I Warning: The energy 1091 was greater than 1.0 ft (0.3 m). between the current and previous crass 
section. This may indicate the need for additional cross sections. 

Profile #1 
~ . . f . * * . * * t * * * * + * * * ~ ~ * ~ * * * * * * * * * * ~ . * * * * * ~ ~ ~ ~ ~ ~ . ~ * * * * ~ * * * ~ * * * ~ ~ * % * ~ ~ ~ * ~ ~ * ~ ~ * ~ * * + * * + . * . * ~ ~ * * ~ * ~ * * ~ ~  

. A * * * . , * * * . . * . * * * *  

* POS * Left Sta * Right Sta * Flow * Area * W.P. * Percent * 
Hydr Veloclty * 

+ ift) * (ft) * (cfs1 lsq ft) * ift) * conv 
*Depth(ftl * lft/s) * 
* 1 * LOB 9046.62 * 9160.59 * 0.42 ' 1.69 * 20.30 * 0.59 * 
0.08 * 0.25 * 
* 2 * Chan * 9160.59 * 9388.49 * 35.49 * 69.86 ' 227.90 * 50.69 * 
0.31 * 0.51 * 
* 3 * ROB *9388.49 *9552.37 * 25.93' 50.93* 163.88' 37.04* 
0.31 * 0.51 * 
* 4 * ROB * 9552.37 * 9716.24 * 8.17 * 21.14 ' 158.64 * 11.67 * 
0.13 * 0.39 * 

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

Proflle #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* ****%************  

* Pos * Left Sta * Right Sta * Flow ' Area * W.P. * Percent * 
Hydr * Velocity * 

* (ft) * (ft) * icfs) ' isq ft) * (ftl* Conv 
*Depthlft) (ft/s) * 
* 1 * LOB * 9046.62 * 9160.59 * 0.00 ' 0.53 * 11.33 ' 0.19 * 
0.05 * 0.00 * 
* 2 * Chan * 9160.59 * 9388.49 * O.OO* 53.14* 227.90* 54.07' 
0.23 * n.00 * . .. 
' 3 * ROB * 9388.49 * 9552.37 * 0.00 * 38.90 * 163.88 * 39.52 * 
0.24 * 0.00 * 
* 4 * ROB * 9552.37 * 9716.24 * 0.00 * 9.53 * 142.22 * 6.22 * 
0.07 * 0.00 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

***.,.***********- 

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

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

CROSS SECTION 

RIVER: T4N-R3W-S18E 
REACH: Reach-3 RS: 2.260 

INPUT 
Description: The East portion of this cross-section is truncated at STA 

9610.20, which is the location of the black tick mark on the 
workmaps. The stationing is based off of the western thalweg 
(REACH-31 as the 10,000 station. 

Station Elevat~on Data num= 68 
Sta Elev Sta Elev Sta Elev Sta Elev Sta E l e v  

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

9610.2 1630 9620.38 1630 9622.99 1630 9627.05 1629.97 9653.21 1629.98 
9655.56 1630 9656.08 1629.97 9669.48 1629.95 9703.09 1629.75 9740.3 1629.78 
9745.37 1629.8 9752.33 1629.79 9753.15 1629.79 9754.44 1629.78 9756.26 1629.78 
9758.98 1629.8 9778.09 1629.76 9837.12 1629.71 9840 1629.73 9884.04 1629.57 
9884.21 1629.6 9884.24 1629.57 9895.37 1629.46 9935.51 1629.02 9961.47 1629.24 
9967.62 1629.3 9972.66 1629.45 9972.9 1629.45 9972.94 1629.44 9972.99 1629.44 
9973.05 1629.4 9973.15 1629.44 9973.27 1629.44 9973.46 1629.44 9973.89 1629.44 
10005.08 162910019.11 1628.9210036.39 1628.8410050.39 1628.88 10072.7 1629.06 
10102.27 1629.210115.56 1629.2410142.27 1629.4810151.96 1629.5610165.39 1629.62 
10172.86 1629.710182.18 1629.7910212.09 1629.9610215.72 1629.9310220.97 1629.98 
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Manning's n values num= 3 
sta n Val Sta n Val Sta n Val 

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

9610.2 ,035 9967.62 .05310115.56 ,035 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9973.8910115.56 400 448.8 503 .1 .3 

CROSS SECTION OUTPUT Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* E.G. Elev (ftl * 1630.10 * Element * Left OB * Channel * Right OB * 
* Vel Head (ftl " 0.05 ' Wt. n-Val. * 0.036 * 0.053 * 0.035 * 
* W.S. Elev lftl * 1630.05 A Reach Len. lftl 400.00 * 448.80 * 503.00 * 
Crit W.S. (ftl 1629.73 * Flow Area (sq ftl * 140.64 * 140.59 * 41.92 * 

* E.G. Slope lftiftl +0.005267 * Area (sq ft) * 140.64 * 140.59 ' 41.92 * 
* Q Total (cfsl * 580.00 * Flow (c~s) * 227.73 * 284.58 * 67.69 * 
* Top Width (it1 * 615.84 * Top Wldth Iftl * 363.69 141.67 * 110.49 * 
* Vel Total (ftls) * 1.79 * Avg. Vel. (ftls) * 1.62 + 2.02 * 1.61 * 
* Max Chl Dpth (ft) * 1.21 *Hydr.Depth Iftl * 0.39 * 0.99 ' 0.38 * 
* Conv. Total lcfsl * 7991.9 * CODY. Icfs) * 3137.9 * 3921.2 ' 932.8 ' 
* Length Wtd. lft) * 454.19 * Wetted Per. lftl * 363.79 " 141.67 * 110.49 * 
* Min Ch El (ftl * 1628.84 / Shear llb/sq ftl * 0.13 ' 0.33 ' 0.12 * 
* Alpha 1.04 * Stream power (lb/Et 5) - 0.21 * 0.66 * 0.20 * 
* Frctn Lo55 (ftl 2.65 ' Cum Volume (acreeft) 3.48 ' 5.90 * 2.96 * 
* C & E LOSS (ftl * 0.00 * Cum SA (acres) * 4.79 * 2.95 * 3.53 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

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

CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev lft) 
* Vel Head (it1 
* W.S. Elev (ft) 
* Crit W.S. (ftl 
* E.G. Slope (ft/ftl 
* Q Total (cfsl 
* Top Width (ftl 
Vel Total (ft/s) 

* Max Chl Dpth lftl 
* Conv. Total (cfs) 
Length Wtd. Ift) 

* Min Ch El Ift) 

Element 
wt. n-Val. 
Reach Len. lftl 
Flow Area (sq  it1 
Area lsq ftl 
Flow lcfs) 
Top Width (ft) 
~ v g .  Vel. (€t/sl 
Hydr. Depth IEtI 
conv. lcfs) 
Wetted Per. (ftl 
Shear ilb/sa ft) 

Left OB 
0.036 
400.00 
103.51 
103.51 
278.81 
99.89 
2.69 
1.04 

4397.6 
100.65 
0.26 

Channel 
0.053 
448.80 
179.36 
179.36 
371.19 
141.67 
2.07 
1.27 

5854.8 
142.76 
0.32 

Right 08 

. -  . 
* Alpha * 1.05 * streampowe; llb/ft sl * 0.70 * 0.65 * 
* Frctn Loss (ft) 2.39 *cumvo1ume(acre-ft) 0.94 * 7.84 * 0.78 . 
* C 6 E LOSS lftl 0.01 * Cum SA (acres) * 0.46 + 2.95 * 0.58 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* * * * * * * * * * * * * . / * * *  
+ POS * Left Sta * Right Sta * Flow ' Area * W.P. * Percent ' 

Hydr * Velocity * 
* lft) * lftl * (cfs) * lsq ft) * lftl * conv 

*Depthlftl * (ft/si 
* 1 * LOB 9610.20 9792.05 * 33.25 * 35.96 * 181.90 * 5.73 * 
0.20 * 0.92 ' 
* 2 * LOB 9792.05 * 9973.89 194.48 * 104.68 181.89 * 33.53 * 
0.58 * 1.86 ' 



* 3 * Chan * 9973.89 * 10115.56 * 284.58 * 140.59 * 141.67 * 49.07 * 
0.99 * 2.02 * 

! * 4 * ROB * 10115.56 * 10278.04 * 67.69 * 41.92 * 110.49 * 11.67 * 
0.38 * 1.61 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

***+**************  

Warning: The cross-section end points had to be extended vertically for the computed water 
surface. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

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

Profile #2 
................................................................................................. 

**********,**,*%** 
+ * Po5 * Left Sta * Right Sta * Flow * Area * W.P. * Percent * 
Hydr * Velocity * 

* lftl * lftl * (cfsl * (sq ftl * (ftl * Conv 
*Depth(ftl (ft/sl * 
* 1 LOB *9792.05 ,9973.89 278.81* 103.51* 100.65' 42.89* 
1.04 * 2.69 * 
* 2 * Chan * 9973.89 * 10115.56 * 371.19 * 179.36 * 142.76 ' 57.11 * 
1.27 * 2.07 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* * * * * * * * * * * * * * * * *% 

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: T4N-R3W-S18E 
REACH: Reach-3 RS: 2.175 

INPUT 
Description: Flow rate starting at thls cross-sectlo" and downstream is 520cfs. 

the levee is added since the ridge is not overtopped. 
Interpolated point added at (9920.26.1626.7631 to set bank 
station 

The East portion of this cross-section is truncated at 
STA 9602.45, which is the location of the black tick mark on the 
workmaps. The stationing is based off of the western thalweg 
(REACH-31 as the 10,000 station. 

Station Elevation Data num= 81 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

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

9602.45 1627.97 9608.25 1627.92 9608.61 1627.94 9610.28 1627.9 9611.87 1627.92 
9612.5 1627.92 9612.83 1627.92 9612.87 1627.91 9614.78 1627.6 9616.18 1627.25 
9621.81 1627.7 9630.45 1627.78 9637.16 1627.8 9646.9 1627.93 9648.28 1627.93 
9650.54 1627.93 9651.21 1627.93 9653.17 1627.9 9654.31 1627.94 9662.94 1627.83 
9667.68 1627.66 9671.48 1627.65 9675.82 1627.6 9722.79 1627.18 9733.14 1627.18 
9751.44 1627.36 9762.56 1627.37 9769.53 1627.3 9801.9 1627.25 9811.77 1627.24 
9813.07 1627.22 9814.88 1627.2 9821.16 1627.2 9839.37 1627.07 9853.01 1627.01 
9865.83 1627.04 9878.07 1627.06 9885.04 1627.1 9889.57 1627.06 9894.06 1627.05 
9908.25 1627.02 9910.31 1626.92 9920.261626.763 9943.16 1626.4 9945.62 1626.39 
9947.83 1626.34 9951.93 1626.3 9952.9 1626.3 9955.81 1626.3 9986.98 1626.2 
10003.4 1626.4710019.34 1626.7410031.12 1626.7410057.48 1626.410077.78 1626.11 
10079.69 1626.08 10081.4 1626.0810097.87 1626.1510104.15 1626.210107.28 1626.23 
10136.23 1626.5510148.49 1626.7210177.86 1626.9610191.51 1627.110228.79 1627.58 
10238.45 1627.6810250.42 1627.7910274.67 162810287.49 1628.210317.69 1628.5 
10341.66 1628.710353.54 1628.8510377.21 1629.0710390.93 1629.110426.01 1629.46 
10430.68 1629.4810436.73 1629.4510473.47 1629.3710490.01 1629.410529.69 1629.23 
10537.09 1629.25 

Manning's n Values "urn= 3 
Sta n Val Sta n Val sta  n val 

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

Bank Sta: Left Rlght Lengths: Left Channel Rlght Coeff Contr. Expan 
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9920.2610019.34 490 495.69 503 
l e f t  Levee S t a t i o n =  9654 .31  E l e v a t i o n =  1627 .94  

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

* E.G.  E l e v  ( f t j  
Vel  Head ( f t ]  

+ W.S. E l e v  ( f t )  
* C r i t  W.S. ( f t )  
* E.G. S l o p e  ( f t / f t l  
* Q T o t a l  ( c f s )  

Top Width ( f t l  
* Vel T o t a l  ( f t / s J  
* Man Chl  Dpth I f t )  
* COnv. T o t a l  IcEsI 
* L e n g t h  Wtd. ( f t l  
* Min Ch E l  ( f t ]  
* Aloha  

Element  
w t .  n - v a l .  
Reach Len.  ( f t l  
Flow Area 154 f t l  
Area  (sq f t l  
Flow (cFs)  
Top Width l f t l  
Avg. V e l .  ( f t / s l  
Hydr. Depth ( f t l  
COOV. l C f ~ 1  

Wetted P e r .  ( f t l  
s h e a r  ( l b / s q  f t l  
S t r e a m  Power l l b / f L  

L e f t  08 
0.038 

490.00 
48.34 
48.34 
58 .71  

220.59 
1 . 2 1  
0.22 

728 .3  
220.59 

0 .09  
0 . 1 1  

Channe l  
0 .053  

4 9 5 . 6 9  
9 6 . 8 9  
9 6 . 8 9  

2 1 5 . 7 4  
9 9 . 0 8  

2 . 2 3  
0 . 9 8  

2676 .1  
9 9 . 0 9  

0 . 4 0  
0 . 8 0  

R i g h t  OB * 
0 .053  7 

503 .00  * 
151 .24  ' 
151 .24  * 
305 .55  * 
194.44 * 

2 .02  * 

~ G t i  L o s s  ( E t ]  * 2 .76  ' Cum Volume ( a c r e - f t l  2 .61 ' 4.67 ' 1.04 * 
* C  6 E  LOSS ( f t )  * 0 .00  * Cum SA (acres) * 2.11 ' 1 . 7 1  * 1 . 7 7  * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning:  The e n e r g y  l a s s  was g r e a t e r  t h a n  1 . 0  f t  ( 0 . 3  m ) .  between t h e  c u r r e n t  a n d  p r e v i o u s  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 .  

Note :  M u l t i p l e  c r i t i c a l  d e p t h s  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  d e p t h  w i t h  t h e  
l o w e s t ,  v a l i d ,  

w a t e r  s u r f a c e  was u s e d .  

CROSS SECTION OUTPUT P r o f i l e  82 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

E.G. E l e v  ( f t )  
* V e l  Head ( f t l  
* W.S. EleV ( f t l  
* C r i t  W.S. ( f t l  

E . G .  S l o p e  ( E t / f t l  
* Q T o t a l  ( c f s )  
* Top Width ! f t l  
* V e l  T o t a l  ( f t / s j  
* Max Chl  Doth l f t l  . ~ . ~ ,  . 
* Conv. T o t a l  l c f s l  

Element  
W t .  n-Val .  
Reach Len. ( f t l  
Flow Area l s q  E t l  
Area ( s q  f t l  
Flow ( c i s 1  
Top Width ( f t l  
A V ~ .  v e l .  ( f t l s l  
Hydr.  Depth ( f t l  
Conv. ( c f s l  

* = e f t  0 8  * C h a n n e l  * R i g h t  0 8  ' 
* 0 . 0 5 3  * 0 . 0 5 3  * 

* 490.00 * 495.69 * 503 .00  * 
* 1 4 6 . 1 6  * 67.70 + 

* 1 4 6 . 1 6  * 61.10 * 

. . 
* L e n g t h  Wtd. ( f t )  * 496.79 ' Wetted  P e r .  ( f t l  * 1 0 0 . 2 1  * 5 2 . 2 6  * 
* Min Ch E l  ( E t )  1626.20 S h e a r  ( l b / s q  f t l  * 0 .68  * 0 . 6 0  * 
* Alpha  1 . 0 0  * S t r e a m  Power ( l b / f t  s l  * 2 .12  * 1 . 7 4  ' 
* F r c t n  Loss  l i t )  * 3 . 0 1  * Cum volume ( a c r e - f t )  * 0 .47  * 6.17 * 0 . 3 9  * 
* C  6 E Loss ( f t )  * 0 . 0 2  * Cum SA ( a c r e s 1  * 1 . 7 1  * 0 . 2 9  * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning:  The e n e r g y  l o s s  was g r e a t e r  t h a n  1 . 0  f t  ( 0 . 3  m). be tween  t h e  c u r r e n t  a n d  p r e v i o u s  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 .  

Note: M u l t i p l e  c r i t i c a l  d e p t h s  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  d e p t h  w i t h  t h e  
l o w e s t ,  v a l i d ,  

w a t e r  s u r f a c e  was u s e d .  

P r o f i l e  # 1  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * * * * * * * * * / * * * * * *  

* Po5 * 1 , e f t  S t a  * R i g h t  S t a  * Flow ' Area  * W.P. + P e r c e n t  * 
Hydr * V e l o c i t y  ' 

( f t l  * ( f t l  * ( c ~ s )  * ( s q  f t ]  ( f t l  * con" 
* D e p t h ( f t l  * ( E t / s l  * 
* 1 * LOB ' 9 6 5 4 . 3 1  ' 9787 .29  * 6 . 3 0  ' 9 . 0 5 *  8 7 . 6 1 *  1 . 0 9  ' 
0 . 1 0  ' 0 . 7 0  * 
' 2  * LOB * 9787 .29  * 9920.26 52 .41  * 39 .29  * 1 3 2 . 9 8  ' 9.04 * 
0.30 * 1 . 3 3  ' 
* 3  * Chan * 9920 .26  * 10019 .34  * 2 1 5 . 7 4  * 96 .89  * 99 .09  * 3 7 . 2 0  ' 
0 . 9 8  * 2 .23  * 
' 4  * ROB * 10019 .34  * 1 0 2 7 8 . 2 1  * 3 0 5 . 5 5  * ' 1 5 1 . 2 4  * 194 .45  52.68 * 
0 .18  * 2 . 0 2  ' 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

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

water surface was used. 

Profile f2 
* * * * * * * * * * * * * . * * . * * _ I * * * * * * * * * * * * * * * * * t ~ * ~ * * * * ~ * ~ * * ~ ~ ~ * ~ ~ ~ * ~ * + * . * . . , * ~ ~ * ~ , ~ ~ ~ ~ ~ * ~ * * * * ~ * ~ * * ~ * * * * *  

*.***+******.***** 
* Po5 * Left Sta * Right Sta * Flow * Area * W.P. * Percent * 

Hydr * Velocity * 
* (ft) * Ift) * icfs) * (sq tt) * (ft) * Con" 

*Depth(ft) * lft/s) * 
* 1 Chan * 9920.26 * 10019.34 * 455.19 * 146.16 * 100.21 * 70.03 * 
1.48 * 3.11 * 
* 2 * ROB * 10019.34 * 10278.21 * 194.81 ' 67.70 * 52.26 * 29.97 * 
1.34 * 2.88 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

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

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

water Surface was used. 

CROSS SECTION 

RIVER: T ~ N - R ~ W - S I ~ E  
REACH: Reach-3 RS: 2.081 

INPUT 
Description: The East portion of this cross-section is truncated at STA 

9716.24, which is the location of the black tick mark on the 
worlanaps. The stationing is based off of the western thalweg 
(REACH-3) as the 10.000 station. 

Station Elevation Data nun= 64 
Sta Elev Sta Elev Sta Elev sta ~ 1 e v  Sta Elev 

* * * * * * * * * * * * * * * * * * L * * * * * * * * + * + . , . . ~ ~ . ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ * * * * * * * * * * * , * ' * * ~ ~ ~ ~ ~ , ~ ~ ~ ~ ~ ~ ~ ~ * * *  

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

* * * *+**_ .  l . f * t . . . * * * * * * * * * * + * * ~ * + * + * * . * * * * ~ * ~ * * * *  

9716.24 ,035 9800.76 .05310192.43 ,035 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9896.910098.48 0 0 0 .1 .3 

CROSS SECTION OUTPUT Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cis) 
Top Width (ft) 

* Left OB - Channel * Right 08 ' 
* 0.051 - 0.053 * 0,053 * 
* 718.24 * 718.24 * 718.24 

71.97 * 216.56 * 39.84 * 
* 71.97 * 216.56 - 39.84 ' 
* 97.68 * 440.42 41.90 * 

154.65 * 201.58 * 111.70 * 



Vel Total lft/sl 1.77 * Avg. Vel. lft/sl * 1.36 * 2.03 ' 1.05 * 
* Max Chl Dpth (ft) 1.35 * Hydr. Depth lftl 0.47 * 1.07 ' 0.36 * 

a 
Conv. Total lcfsl * 8387.1 ' Conv. (cfsl * 1412.5 * 6368.7 * 605.9 * 
Length Wtd. lft) * 718.24 * Wetted Per. (ftl * 154.73 " 201.58 * 111.70 * 
Min Ch El lftl * 1623.30 * Shear llb/sq it) * 0.14 0.32 * 0.11 * 

* Alpha * 1.13 * Stream Power ilblft sl * 0.19 * 0.65 * 0.11 * 
" Frctn Loss lftl * 4.35 * Cum Volume (acre-ft) * 1.93 ' 2.89 * 0.74 * 
* C 6 E Loss lftl * 0.00 * Cum SA [acres) + 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile 12 
* * * * * * , * 1 * * * * _ * * * . * * * _ f * * * * * * * * * * * * * ~ * * * * * * * * x * * * * * * * * * * + * * * * % * * , * * * * * * * * * * * * * * * * * * * * + * * * *  

* E.G. Elev (ft) 
Vel Head Iftl 
W.S. Elev (ftl 

* Crit W.S. (ftl 
* E.G. Slope lft/ft) 
* Q Total (cfs) 
* Top Width (ftl 
vel Total Ift/sl 

* Max Chl Dpth lftl 
* Conv. Total lcfsl 

* 1625.00 * Element 
0.09 * Wt. "-Val. 

* 1624.91 - Reach Len. (it1 
* Flow Area 13s ftl 

"0.005029 * Area lsq ftl 
* 650.00 ' Flow Icfsl 
+ 201.58 * Tap Width ift) 
* 2.40 * Avg. Vel. lft/sl - 1.61 *Hydr.Depth (ftl 
* 9166.1 * Conv. lcfsl 

Left OB 

718.24 

Channel 
0.053 
710.24 
270.57 
270.57 
650.00 
201.58 

Right OB * 

. . 
Length wtd. iftl * 718.24 * Wetted Per. lftl * 203.71 * 
Min Ch El (ft) 1623.30 Shear llb/sq ftl 0.42 * 

+ Alpha * 1.00 * Stream Power llb/ft sl * * 1.00 ' 
* Frctn Loss (ftl * 4.24 ' Cum Volume (acre-ftl * 0.47 * 3.79 * 
* C 6 E Loss (ftl * 0.00 * Cum SA (acres1 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

Profile #1 
* . - * * * * * * r * * * t * * * * r * * * * * * * * * * * * * * ~ ~ ~ ~ * * * * * . ~ * * * ~ . * , ~ * , ~ ~ ~ * * * * * * * ~ ~ * * * ~ ~ ~ ~ ~ ~ * * * + * ~ , * , ~ . ~ ~ . * ~ ~ ~ * * * * *  3 

Po8 * Left Sta * Right Sta Flow * Area * W.P. ' Percent " 
Hydr * Velocity * 

* (ft) * (ft) ' (cis1 * lsq ftl * ift) * Canv 
*Depthlit) (ft/s) * 
* 1 * LOB * 9716.24 * 9806.57 * 11.39 ' 12.28 " 64.39 * 1.96 * 
0.19 * 0.93 * 
' 2 * LOB 9806.57 * 9896.90 * 86.29 * 59.69 ' 90.34 * 14.88 
0.66 * 1.45 ' 
* 3 * Chan * 9896.90 * 10098.48 * 440.42 ' 216.56 * 201.58 * 75.93 * 
1.07 * 2.03 * 
' 4 * ROB * 10098.48 . 10233.39 ' 41.90 * 39.84 ' 111.70 * 7.22 * 

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the curront and previous cross 
section. This may indicate the need for additional cross sections. 

Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

**.,************.. 
* * Po3 Left Sta * Right Sta * Flow * Area * W.P. * Percent * 
ilydc * Velocity * 

(ftl * I 1  
'Depthlit1 * lft/sl * 
* 1 * Chan 9896.90 * 11 

Ctl * (cfsl (sq ftl * Iftl * Conv 

1098.48 * 650.00 * 270.57 * 203.71 * 100.00 * 

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

j 

RIVER: T4N-R3W-S18E 
REACH: Reach-4 RS: 1.945 

INPUT 
Description: Flow rate at this crass-section and downstream is 650cfs. this 

cross-section contains the full flow from both sides of the split 
just upstream from this cross-section. 

Interpolated point added 
at (9983.81,1619.5471 to set bank station 

Station Elevation Data num= 82 
Sta Elev Sta Elev Sta Elev Sta Elev sta  lev 

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

a Manning's n Values nut= 3 
Sta n Val Sta n Val Sta n Val 

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

9266.57 ,035 9628.25 ,053 10131.5 ,035 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Enpan 
9876.14 10030.9 440 418.06 385 .1 .3 

CROSS SECTION OUTPUT Profile #1 
* * * * * * * * t / * * * * * * * * * t / f * * * * * * * * ~ * ~ * * * * * * * * * * * * * ~ * ~ * * * * * ~ * % * ~ * . * * * * ~ ~ ~ * * * * ~ * * , * * * * ~ * * * * * . * ~ * ~ % * * ~  

* E.G. Elev (ft) * 1620.35 ' Element * Left OB * Channel * Right 08 * 
Vel Head ift) 0.06 * Wt. n-Val. * 0.052 * 0.053 * 0.053 ' 

* W.S. Elev Ift) * 1620.30 * Reach Len. (ft) * 440.00 418.06 * 385.00 * 
* Crit W.S. ift) * 1620.03 * Flow Area isq ftl * 162.68 * 133.95 50.04 * 
* E.G. Slope (ft/itl *0.007679 * Area isq it) * 162.68 * 133.95 * 50.04 * 
* Q Total (cfs) * 650.00 ' Flow (cfs) * 276.27 * 298.87 * 74.87 * 
* Top Width (ftl * 602.88 ' Top Width ift) * 336.79 * 154.76 * 111.33 * 
* Vel Total (ft/s) * 1.87 ' Avg. Vel. (ft/s) 1.70 * 2.23 * 1.50 * 
* Man Chl Dpth ift) * 0.93 * Hydr. Depth (ft) * 0.48 * 0.87 * 0.45 * 
* Conv. Total (cfsl * 7417.8 * Conv. (cfs) * 3152.7 * 3410.7 * 854.4 ' 
* Length Wtd. Ift) * 421.96 * Wetted Per. (ft) * 336.79 * 154.76 * 111.34 * 
* Mln Ch El (ft) * 1619.37 * Shear ilb/sq ft) * 0.23 * 0.41 ' 0.22 * 
* Alpha * 1.07 * Stream Power (lb/ft s )  0.39 * 0.93 ' 0.32 ? 
* Frctn Loss (ft) * 2.30 * Cum Volume (acre-ft) * 41.85 * 59.64 * 16.49 * 
* C h E Loss (ft) * 0.00 ' Cum SA (acres) * 52.00 * 33.40 * 33.16 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

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

CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ft) 1620.76 * Element * Left OB ' Channel * Rlght OB 
* Vel Head (ft) * 0.11 * Wt. n-Val. * 0.053 ' 0.053 * * 
* W.S. Elev (ft) * 1620.66 * Reach Len. (ft) * 440.00 * 418.06 * 385.00 * 

a Crlt W.S (ftl * 1620.13 Flow Area (sq ft) 56.45 * 189.64 * 
* E.G. Slope (ft/ftl *0.007023 * Area (sq ftl * 56.45 * 189.64 * 
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* Q Total (cfs) * 650.00 * Flaw (cfs) * 142.20 * 507.80 * 
* Top Width (ft) 204.50 * Topwidth lft) * 49.74 * 154.76 * 
* vel Total (ft/s) * 2.64 * Avg. Vel. (ft/s) * 2.52 * 2.68 ' 
* Max chl Dpth (it) * 1.29 * Hydr. Depth (ft) * 1.1.3 * 1.23 * 
* Canv. Total (cfs) * 7756.3 * Con". lcfs) * 1696.9 * 6059.4 * 
Length Wtd. lft) 420.46 * Wetted Per. ift) 50.84 " 155.87 * 

* Min Ch El lft) " 1619.37 * Shear llb/sq ft) 0.49 * 0.53 * 
* Alpha * 1.00 * Stream Power (lb/ft s )  * 1.23 " 1.43 * 
* rrctn LOSS (ft) 2.28 % cum volume (acre-ft) * 6.19 78.28 * 0.18 
* C L E LOSS (ft) * 0.01 * C m  SA (acres) * 1.29 * 33.40 * 0.00 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

Profile ill 
/ * / , ~ * * + * * * * * * * * * * * * * * * * * * * . ~ , * * * * ~ ~ * . * + * * ~ , * * ~ * , ~ . . , , ~ * * * * ~ ~ % * * * * ~ * * * * * * * * * * * * * * * , * * * ~ * ~ ~ ~ , * * * * * * ~  
, * ****************  
+ * Pos * Left Sta * Riqht Sta ' Flow * Area * W.P. * Percent * 
Hydr * Velocity * 

* (ft) * lft) * lcfsl * lsq ft) * Ift) * Conv 
*Depth(ftl * lit/sl * 
* 1 LOB * 9266.57 * 9571.36 * 0.51 1.22 * 32.01 * 0.08 ' 
0.04 * 0.42 * 
* 2 LOB * 9571.36 * 9876.14 * 275.76 * 161.46 * 304.79 42.42 ' 
0.53 * 1.71 * 
* 3 * Chan * 9876.14 * 10030.90 298.87 * 133.95 * 154.76 ' 45.98 * 
0.81 * 2.23 * 
* 4 * ROB * 10030.90 * 10342.19 ' 74.87 * 50.04 * 111.34 * 11.52 * 
0.45 * 1.50 
* f l f * * , f l ~ * * * t * * * * * * * + * L + * * * * * * ~ h ~ ~ , ~ ~ * * * ~ ~ * , * ~ ~ * * * * ~ ~ ~ ~ * * , * ~ * * * * * ~ * , ~ * * ~ * * ~ * ~ * * * * , ~ ~ ~ * * * * * * ~ ~ ~ * * *  

**,+****t********* 

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

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

Profile #2 
* * * f * * * * * * * * f l * * * l * * , * * ~ ~ * * * * * * * * * * * * * ~ * * * * * ~ . . * ~ * * * * ~ ~ ~ , ~ ~ ~ * ~ , * * ~ * * * * * * * * * * . k ~ ~ * * * * * * . ~ ~ * * ~ * * * ~ * ~ *  

***,**,***/*****,* 
* Pos * Left Sta * Right Sta * Flow * Area * W.P. * Percent * 

Hydr * Velocity ' 
* lft) * (ft) 

*Depth(fti * (ft/s) * 
* 1 LOB * 9571.36 " 9876.14 
1.13 * 2.52 * 
* 2 Chan * 9876.14 * 10030.90 
1.23 * 2.68 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

CROSS SECTION 

RIVER: T4N-R3W-S18E 
REACH: Reach-4 RS: 1.866 

INPUT 
Description: 
Station Elevatior~ Data num= 95 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9381.62 1619 9402.17 1618.87 9436.17 1618.69 9448.67 1618.43 9451.88 1618.52 
9455.16 1618.5 9460.83 1618.51 9463.42 1618.49 9469.17 1618.5 9480.96 1618.55 
9502.83 1618.3 9524.47 1618.29 9543.68 1618.31 9549.21 1618.37 9564.33 1618.39 
9572.16 1618.2 9575.45 1618.2 9518 1618.16 9578.74 1618.15 9579.33 1618.15 
9585.62 1618.2 9592.46 1618.26 9595.33 1618.26 9608.8 1618.11 9617.58 1618 
9618.58 1618 9623.79 1617.92 9625.47 1617.91 9632.62 1617.91 9634.29 1617.9 



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

*.********t**************+****t******,********,, 

9381.62 .035 9648.54 ,053 10142 .035 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9845.1410020.76 450 491.89 393 .1 .3 

CROSS SECTION OUTPUT Profile #1 
* * * * * * * * * * * * * * * * t * * * / I / * * * * ~ ~ ~ ~ + * * * * * * * * * ~ * * * , ~ ~ * , * , * ~ ~ ~ % ~ ~ ~ * * * * * * . * * * . * . * * * + , * * * * ~ * * ~ . * * * * * *  

* E.G. Elev (ftl * 1618.05 * Element * Left OB * Channel * Right 08 
Vel Head Ift) * 0.05 " Wt. n-Val. * 0.053 * 0.053 * 0.052 * 

* W.S. Elev (ft) * 1618.00 ' Reach Len. (ftl 450.00 * 491.89 a 393.00 * 
Crit W.S. (ft) *  low Area (sq ftl 134.88 * 200.46 * 68.35 ' 

* E.G. Slope (ft/ftl *0.004072 ' Area (sq ft) 134.88 * 200.46 ' 68.35 ' 
* Q Total (cfs) 650.00 * Flow ( c f s )  * 182.27 * 391.70 * 76.03 * 
* Top Width (ftl * 571.75 + Top Width iftl * 227.78 * 175.62 * 168.34 * 
* vel Total ift/sl * 1.61 * Avg. vel. (ft/s) * 1.35 * 1.95 * 1.11 * 
* Max Chl Dpth (ft) * 1.37 * Hydr. Depth (ft) " 0.59 * 1.14 * 0.41 * 
* Con". Total (cfsl 10185.9 * Conv. (cfsl * 2856.3 * 6138.2 * 1191.4 * 
Length Wtd. ift) * 465.24 * Wetted Per. (ftl * 227.79 * 175.63 * 168.35 * 

* Min Ch El (ftl 1616.63 * Shear (lb/sq ftl * 0.15 0.29 * 0.10 1 

" Alpha * 1.14 * Stream Power (lblft sl * 0.20 ' 0.57 * 0.11 
* Frctn LOSS lftl 2.81 * Cum Volume (acre-ft) * 40.35 * 58.04 ' 15.96 * 
* C K E LOSS lftl * 0.01 * Cum SA (acres) * 49.15 * 31.82 * 31.93 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

E.G. Elev (ft) * 1618.48 * Element * Left 08 * channel * Rlght 08 * 
* vel Head (ft) 0.09 * Wt. n-Val. * 0.053 ' 
' W.S. Elev (ft) * 1618.39 * Reach Len. (ftl " 450.00 * 491.89 * 393.00 * 
* Crit W.S. (ft) * Flow Area (sq it) * 268.59 * 
E.G. SlODe lftlftl *0.004309 * Area lsa ftl * 768 59 * 

. A  . 
* 0 Total lcfil * 650.00 * Flow lcfsl fi50.00 
Top Width (ftl 

* Vel Total (ft/sl 
* Max Chl Dpth (ft) 
* Conv. Total (cfsl 
" Length Wtd. iftl 
* Min Ch El (ft) 
Alpha 

* Frctn Loss (ftl 
C 6 E LOSS (ft) 

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

~..... 
* 175.62 * Top width' (ftl * 175.62 * 

2.42 * Avg. Vel. (ft/sl * 2.42 " 
* 1.76 * Hydr. Depth (ftl 1.53 * 

9901.8 * con". (cfsl * 9901.8 ' 
" 491.89 * Wetted Per. (ft) * 178.13 ' 
' 1616.63 ' Shear (lb/sq ft) * 0.41 + 

* 1.00 * stream Power (Ih/ft sl " * 0.98 ' 
2.19 ' Cum volume (acreeft) * 5.91 ' 76.08 ' 0.18 

* 0.01 * Cum SA (acres) 1.04 * 31.82 * 0.00 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

Profile #l 
................................................................................................. 

******** .******a**  
* * POS ' Left Sta * Right Sta * Flow * Area ' W.P. * Percent * 
Hydr * Velocity * 





* W.S. Elev (ft) 
* Crit W.S. (ft) 
+ E.G. Slope lft/ftl 
* Q Total (cfsl 
* Top Width lit) 
* Vel Total (ft/s) 
* Man Chl Dpth (ft) 
* Conv. Total (cfs) 
* Length Wtd. (ft) 
* Min Ch El (ft) 
* Alpha 
Frctn LOSS (ftl 

* C L E LOSS (ft) 
*************.*+*+******* 

* Reach Len. (ftl 
* Flow Area (sq ftl * 
* Area (sq ft) 
* Flow (cfs) * 
* Top Width (ft) 
* Avg. vel. lft/sl 
* Hydr. Depth (ft) 
* cow. lcfsl 
Wetted Per. lit) 

* Shear llb/sq it) 
* stream Power (lb/ft s )  * 
* Cum Volume (acre-ftl * 
* Cum SA (acres) 

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

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

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

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

CROSS SECTION OUTPUT Profile X2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev ift) * 1616.28 * Element Left 08 * Channel * Right OB ' 
*. Vel Head I ft) * 0.15 *Wt.n-Val. * * 0.053 * * 
* W.S. Elev (it) * 1616.13 * Reach Len. (ftl * 467.00 ' 518.93 * 479.00 * 
* Crit W.S. lft) * Flow Area (sq ftl * 260.13 * 
* E.G. Slope lft/ftl *0.004582 * Area lsq ft) * 260.13 * 
* Q Total (cfs) * 810.00 * Flow Icfsl * 810.00 * * 
Top Width (ft) 119.66 * Top Width lftl * 119.66 * 
Vel Total (ft/s) * 3.11 * Avg. Vel. lft/s) e * 3.11 * * 

* Max Chl Dpth (ft) * 2.28 * Hydr. Depth lftl + * 2.17 * 
* Conv. Total lcfs) * 11965.8 * Conv. lcfsl * 11965.8 * 
* Length Wtd. (ft) 518.93 * Wetted Per. lit) * 123.77 + 

Min Ch El (ft) 1613.85 * shear llb/sq ft) * 0.60 * * 
* Alpha * 1.00 * stream Power 11b/ft s)  * 1.87 * 
* Frctn Loss(ft) 2.61 *CumVolume(acre-ftl 5.91 * 73.09 ' 0.18 * 
* C & E LOSS (it) 0.00 * Cum SA (acres) * 1.04 * 30.15 * 0.00 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

Profile W1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*****+,******>****  
* POS * Left Sta * Right Sta * Flow + Area  * W.P. * Percent * 

Hydr * Velocity * 
* (ft) * Iftl (cfsl * (sq ft) * iftl * Conv 

*Depthlftl * (ft/s) * 
* 1 * LOB * 9502.56 * 9918.25 * 267.15 * 135.60 * 266.01 * 32.98 * 
0.51 * 1.97 * 
* 2 * Chan * 9918.25 * 10037.91 * 415.74 * 140.99 * 119.66 * 51.33 * 
1.18 * 2.95 ' 
* 3 * ROB * 10037.91 * 10246.50 ' 127.11 ' 69.45 ' 126.76 ' 15.69 * 
n . 5 ~  * 1 ~7 * 

Warning: 
warning: 

Warning: 

Divided flow computed for this cross-section. 
The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile #2 
* * * t ~ * + * * / l * * * * * * * ~ * * * * + * * ~ * , ~ * ~ * ~ ~ * ~ ~ * * * * ~ * * * * * * * + . ~ ~ * . * ~ ~ ~ * * ~ ~ * * * * * ~ * * ~ * , , ~ * * , ~ * * * ~ * , + ~ , . * ~ * , , *  

*********+,***.*** 
* Po3 * Left Sta + Right Sta * Flow * A r e a  * W.P. * Percent * 

' 

Hydr * Veloclty * 
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' lftl (ftl t lcesl * 1sy it) * lftl + conv 
'Depthlftl * lft/sl * 
* 1 * Chan * 9918.25 * 10037.91 * 810.00 260.13 * 123.77 * 100.00 * 

Warning: The energy loss was greater than 1.0 ft (0.3 m]. between the current and previous cross 
section. This may indicate the need far additional cross sections. 

CROSS SECTION 

RIVER: T4N-R3W-S18E 
REACH: Reach-4 RS: 1.674 

INPUT 
Description: Levee added-Ridge not overtopped per BFE calcs 
Station Elevation Data num= 132 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

* i * , f / * * / + i * * * , + * * * * * , ~ ' * ~ * ~ ~ * * ~ ~ * * * * f * * ~ * ~ ~ ~ * * *  

9355.31 .033 9878.25 .0510108.53 ,033 

Bank Sta: Left Right ~engths:  eft channel ~ight Coeff Contr. Expan. 
9950.3110060.02 450 498.76 506 .I .3 

Right Levee Station=10303.97 Elevation= 1612.91 

CROSS SECTION OUTPUT Profile b1 
* * * * * i * * * + * * * / i f * * t * , ~ , * * * * f * * ~ , * * * , * * * * , , ~ * * * * , * ~ ~ * , . * * A ~ * ~ ~ * ~ + * ~ ~ ~ * * + ~ * ~ . * ~ * * ~ * * * * ~ + ~ * ~ * * * * * *  

E.G. Elev (ftl 
* Vel Head lftl 
W.S. Elev lftl 
Crit W.S. lfti 

* E.G. slope Ift/ftl 
* Q Total lcfsl 
Top Width (ftl 

* vel Total lft/sl 
Max Chl Dpth lftl 

* Conv. Total ICES) 
Length Wtd. lit1 

* 1612.58 * Element 
0.04 * Wt. n-Val. 

1612.54 ' Reach Len. !ftl 
1612.17 Flaw Area lsq ftl 

*0.003591 * Area lay ftl 
* 810.00 ' Flow (cfsl 
* 799.12 * Top Wldth lft) 

1.65 * Avg. Vel. lft/sl 
* 1.24 * Hydr. Depth IPtI 
* 13517.3 * Conv. lcfsl 
* 487.10 * Wetted Per .  Iftl 

Left 08 * 
0,038 ' 
450.00 ' 
209.93 ' 
209.93 * 
302.29 * 
479.71 * 

1.44 * 
0.44 * 

5044.7 ' 
479.72 * 

Channel 
a. 050 
498.76 
126.71 
126.71 
248.40 
109.71 

* Right OB ' 
* 0.047 * 
* 506.00 * 
* 154.55 * 
* 154.55 ' 
* 259.31 * 
* 209.70 
* 1.68 * 
* 0.74 * 
* 4327.3 ' 
* 209.71 ' 





* lft) * lft) * lcfs) * (sq ft) * lft) * con" 
'Depth(ft1 * (it/$) * 
* 1 Chan * 9950.31 * 10060.02 * 810.00 * 229.34 * 113.62 * 100.00 * 
2.09 * 3.53 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*,**************** 

Warning: The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

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

water surface was used. 

CROSS SECTION 

RIVER: T4N-R3W-S18E 
REACH: Reach-4 RS: 1.580 

INPUT 
Description: 
Station Elevation Data num- 77 

Sta Elev sta Elev Sta Elev Sta Elev Sta Elev 
* * * l * * * * * t * * * * * * * . * ~ * * * * * * * * * . , * , * . * * * * * ~ * ~ * ~ ~ ~ * * * ~ * * * * * h h * * * * * * * * + * ~ ~ * ~ ~ , * * * * * *  

9272.51 1610.8 9275.95 1610.78 9350.09 1610.89 9365.56 1610.72 9368.4 1610.7 
9370.19 1610.7 9372.5 1610.66 9318.57 1610.6 9381.9 1610.57 9385.29 1610.53 
9388.97 1610.5 9406.67 1610.18 9416.59 1610.04 9411.96 1610.01 9419.29 1610 
9436.89 1609.9 9461.77 1609.74 9471.86 1609.67 9473.6 1609.65 9475.03 1609.6 
9477.21 1609.64 9477.89 1609.64 9484.7 1609.62 9492.69 1609.23 9495.61 1609.1 
9496.82 1609.14 9504.58 1609.67 9511.09 1609.72 9525.88 1609.64 9563.9 1609.7 
9593.54 1609.86 9654.4 1609.7 9703.67 1609.56 3710.9 1609.55 9744.86 1609.6 
9809.65 1609.55 9817.27 1609.44 9822.94 1609.41 9846.79 1609.31 9897.991608.902 
9935.93 1608.6 9941.48 1608.31 9955.91 1608.3610062.08 1608.710114.35 1608.94 
10168.451609.11610194.11 1609.210227.88 1609.2910240.93 1609.3610252.99 1609.52 
10265.1 1609.6110270.51 1609.710276.18 1609.7110397.26 1610.9110399.54 1610.93 

10402.79 161110403.39 1610.9610404.19 1610.9710404.43 1610.97 10404.7 1610.98 
10405.49 161110407.93 1611.0110435.77 1611.2510452.15 1611.3810486.42 1611.66 
10509.61 1611.9 10531.6 1612 10542.2 1612.08 10558.3 1612.2110570.49 1612.3 
10572.76 1612.3510576.44 1612.3710589.06 1612.4210615.17 1612.4810646.85 1612.6 
10687.13 1612.7910733.44 1613.02 

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

* t + t * * * * l * * * * * . i * * t * * * * * * * * * * * * * ~ ~ ~ . * * * ~ * ~ * , * * * ~  

9272.57 ,033 9897.99 ,0510168.45 ,033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9935.9310062.08 442 493.8 511 .1 .3 

CROSS SECTION OUTPUT Profile #1 
* * t + r l * * i . k * * * * * * * + * ~ * ~ ~ , * * * * t t t * * * * * * * * * . * * * k * * ~ ~ h ~ * * * * * ~ ~ ~ * * * ~ * * * * * ~ * * * * * * * * * * * * ~ * * * * * * * * * * * * *  

E.G. Elev (ft) * 1609.69 * Element * Left OB * Channel * Right 08 * 
* Vel Head (ft) * 0.13 * Wt. "-Val. * 0.042 * 0.050 * 0.046 * 
* W.S. Elev lftl * 1609.56 * Reach Len. iftl * 442.00 + 493.80 * 511.00 * 
* Crit W.S. ift! * 1609.40 * Flow Area (sq it1 * 64.25 ' 133.21 * 93.13 ' 
* E.G. Slope lft/ft) *0.011.579 * Area (sq ftl * 64.25 * 133.21 * 93.13 " 
* Q Total (cfs) * 810.00 * Flow lcfsl * 155.14 * 441.69 * 213.16 * 
* Top Width lit1 * 493.41 ' Top Width Ift) * 170.93 * 126.15 * 196.33 .A 

* Vel Total (ft/s) * 2.79 * Avq. Vel. lft/s) * 2.41 * 3.32 ' 2.29 * 
* Max Chl Dpth (Ctl ' 1.25 * Hydr. Depth (ftl * 0.38 * 1.06 0.47 * 
* Conv. Total (cfsl 7527.5 * Conv. icfsl 1441.8 * 4104.8 * 1981.0 ' 
* Length Wtd. (ft) * 485.80 * Wetted Per. (ftl * 110.96 * 126.16 * 196.33 " 
* Min Ch El lft) * 1608.31 * Shear (lb/sq ftl * 0.27 * 0.76 * 0.34 * 
* Alpha * 1.09 * Stream Power (Ib/ft sj * 0.66 ' 2.53 * 0.78 * 
* Frctn Loss jftj * 2.63 * Cum volume (acre-Et] * 35.68 * 53.0.3 * 12.67 * 
* C & E Loas lft) * 0.03 * Cum SA (acres) * 39.24 * 21.43 * 26.39 ' 
* * * * + * * . , , * * * * * t . * * * ~ * ~ , , * * * * * * * * * * * * , * , * ~ , * * ~ , ~ ~ . * * * ~ * ~ * ~ * * ~ , * * * * + ~ ~ * * ~ * ~ ~ ~ * ~ * ~ . * ~ ~ . * * * ~ ~ * * ~ ~ .  

Warning: Divided flow computed for this crass-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance1 is less than 

0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
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Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUl 
* * * * * * *+t* f * *+ , l * * t *  

* E.G. Elev (ft) 
Y e 1  Head (ft) 

* W.S. Elev (ft) 
* Crit W.S. (ft) 
* E.G. Slope (ftlft) 
Q Total (cfs) 

* Top Width (ft) 
* Vel Total (ft/sl 
* Max Chl Dpth lftl 
* Conv. Total lcfs) 
* Length Wtd. lftl 
* Min Ch El (fti 
* Aloha 

: Profile X2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Element 
wt. "-Val. 
Reach Len. lit) 
  low Area isq ft) 
Area (sq ftl 
Flow (cfsl 
Top Width lftl 
Avg. Vel. lft/s) 
Hydr. Depth (ft) 
Conv. (cfsl 
Wetted Per. (ftl 
Shear llb/sq ftl 
stream Power llb/ft 

Left 08 

442.00 

Channel 
0.050 
493.80 
219.87 
219.87 
810.00 
126.15 
3.68 
1.74 

9306.6 
129.35 
0.80 
2.96 

Right 08 * 

511.00 * 

* 

~~ ~ ~ . . 
* ~rctn Loss lft) 3.22 * Cum Volume lacre-ftl * 5.91 * 67.61 0.18 * 
* C 6 E LOSS (ftl * 0.03 * Cum SA (acres1 * 1.04 * 27-43' 0.00 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

Profile tl 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

**+**,********~*.* 
Pos * Left Sta ' Right Sta * Flow Area ' W.P. ' Percent * 

Hydr * Velocity * 
* * lftl * (ft) * ICES) * lsq ftl * lftl ' Conv 

*Depth(ftl * lft/sl * 
* 1 LOB * 9272.57 * 9604.25 * 7.92 * 4.10 * 17.08 * 0.98 * 
0.24 ' 1.93 * 
' 2 * LOB * 9604.25 * 9935.93 * 147.22 * 60.15 * 153.88 * 18.18 * 
0.39 * 2.45 * ~ ~ -~ ~- 

' 3 ? Chan 9935.93 * 10062.08 * 441.69 * 133.21 ' 126.16 * 54.53 * 
1.06 * 3.32 ' 
* 4 * ROB 10062.08 * 10397.76 * 213.16 * 93.13 * 196.33 * 26.32 * 
0.47 * 2.29 ' 
* * * * * l * * * t * l * * * l l f , * * t l * * > * ~ * * * * * * * ~ * * . * * ~ ~ , ~ * ~ * * ~ ~ * * ~ , ~ ~ * * ~ * ~ * * , * * * * * , * * * ~ * * * * * * * ~ ~ * ~ * ~ ~ * ~ ~ ~ * * ~ *  

**.********%****,* 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance1 is less than 

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

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

Profile X2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* * *%** * * * * * * * * * * * *  
* POS * Left Sta * Right Sta ' Flow * Area ' W.P. * Percent * 

Hydr ' Velocity * 
* lftl * lftl (cfs) * 15q ftl * Lftl * CODY 
*Depth(ft) * (ft/s) ' 
1 + Chan * 9935.93 * 10062.08 * 810.00 * 219.87 * 129.35 * 100.00 * 

1.74 * 3.68 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

****+*****+*******  

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: T4N-R3W-S18E 
REACH: Reach-4 RS: 1.486 

INPUT 
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Description: 
Station Elevation Data numa 93 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Manning's n values n m -  3 
Sta n Val Sta n Val Sta n Val 

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

9222.26 .033 9846.12 .0510142.17 ,033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9880.1110097.49 534 573.73 607 .1 .3 

CROSS SECTION OUTPUT Profile #1 
*****+*+l****,****f*********************,************+*%*********,*****.~**+*********+******.* 

* E.G. Elev ift) * 1607.04 ' Element * Left OB * Channel * Right 0B * 
* Vel Head iftl * 0.05 ' Wt. "4.31. * 0.037 ' 0.050 * 0.042 * 
* W.S. Elev lft) * 1606.99 * Reach Len. iftl * 534.00 * 573.73 * 607.00 
crit W.S. iftl Flow Area lsa ftl * 148.38 * 272.53 * 66.84 ' . - .  

* E.GT slope ift/ft) 
* Q Total icfs) 
* Top Width lft) 
* Vel Total (ft/s) 
* Max Chl Dpth (ft) 
* Conv. Total (cfs) 
* Length Wtd. (ftl 
Min Ch El ift) 
Alpha 
Frctn Lass ift) 
C h E LOSS iftl 

***l.****,tl**,******** 

'0.003130 ' A E ; ~  isq ftl ' * 148.38 . 272.53 * 66.84 
* 810.00 * Flow icfsl * 195.13 * 526.80 * 88.08 * 
* 722.58 * Tap Width lftl * 366.00 ' 217.38 * 139.20 * 

1.66 * Avg. Vel. lft/sl * 1.32 * 1.93 * 1.32 * 
1.44 * Hydr. Depth lftl * 0.41 ' 1.25 * 0.48 * 

14478.6 * Conv. icfsl + 3487.9 ' 9416.4 ' 1574.3 * 
569.60 * Wetted Per. ift) * 366.00 ' 217.39 * 139.20 * 
1605.55 * Shear (lb/sq ftl * 0.08 * 0.24 * 0.09 * 

* 1.10 * Stream Power (lb/ft 8 )  ' 0.10 * 0.47 * 0.12 * 
* 3.50 * Cum Volume (acre-ft) * 34.61 * 50.13 * 11.73 * 

0.01 ' Cum SA (acres1 * 36.52 ' 25.49 * 24.42 ' 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or  greater than 1.4. This may indicate the need for additjonal cross sections. 

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

CROSS SECTION OUTPUT Profile #2 
* , * * * * * , * * * * , / , * f * ~ * ~ ~ * + * * , ~ ~ , " ~ ~ * * * ~ ~ ~ * " ~ ~ , * ~ * * ~ * ~ ~ * . , * * , * * * ~ . * . ~ ~ * ~ . ~ , * k * . . ~ * , , * . . * ~ * * * * ~ ~ ~ * . ~  

* Alpha 

* Element *  eft OB ' Channel 
* Wt. n-Val. * 0.050 
* Reach Len. ( f t l  534.00 ' 573.73 
* Flow Area lsq ftl ' 296.36 
+ Area isq ft) * 296.36 
* Flow icfsi * 810.00 
" Top Width ift) * 217.38 
Avg. Vel. ift/sl 2.73 

* Hydr. Depth ift) * 1.36 
* Can". (cfs) ' 10760.6 
Wetted Per. ift) * 219.44 

* Shear ilb/sq ft) * 0.48 
* stream Power (lb/ft sl + * 1.31 

Right OB + 

607.00 * 

, 



* Frctn Loss iftl * 3.08 * Cum Volume (acre-ftl * 5.91 ' 64.68 * 0.18 * 
* c L E Loss (ftj * 0.00 * cm SA (acres) * 1.04 * 25.49 * 0.00 + 

i * f%** * * * * * * * * * * * * * f * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *%** * * *+ * * * * *%** * * * * * * * * * * * * * * * * * * * , * * * *  

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

Profile X1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

******************  
* POS * Left Sta * Right Sta * Flow Area * W.P. * Percent * 
Hydr * Velocity * 
* (ftl * (ftl * (cfs) * ( s q  ftl (ft) * Conv 
*Depthlftl * (ft/sl 
* 1 * LOB * 9222.26 * 9551.19 * 1.80 * 3.54 37.07 * 0.22 * 
0.10 ' 0.51 ' 
* 2 * LOB * 9551.19 9880.11 * 193.33 * 144.84 * 328.93 * 23.87 * 
0.44 * 1.33 * 
* 3 * Chan * 9880.11 * 10097.49 * 526.80 • 272.53 * 217.39 * 65.04 ' 
1.25 * 1.93 * 
* 4 * ROB f 10097.49 * 10394.37 * 88.08 * 66.84 * 139.20 * 10.87 
0.48 ' 1.32 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* *%***************  

Warning: 

Warning: 

The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicare the need for additional cross sections. 

Profile W2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* * * * * * * * * * * * * * * * * *  
* * Pos * Left Sta * Right Sta * Flow * Area * W.P. * Percent * 
Hydr Velocity * 
* * (ft) * (ft) iftl * Con" * icfsl * lsq ft) * 
'Depth(ft1 * .  (ft/s) * 
1 * Chan f 9880.11 * 10097.49 * 810.00 * 296.36 * 219.44 " 100.00 * 

1.36 * 2.73 ' 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

**********._****** 

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

CROSS SECTION 

RIVER: T4N-R3W-S18E 
REACH: Reach-4 RS: 1.378 

INPUT 
Description: 
Station Elevation Data num= 83 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
~ * * ~ * ~ . * + ~ * ~ * * * * ~ ~ ~ * + ~ ~ * ~ . ~ ~ ~ ~ * ~ ~ * * * * * * * * * ~ * ~ ~ ~ ~ ~ * ~ * ~ * ~ ~ ~ ~ * * ~ * ~ ~ ~ ~ ~ * ~ * ~ * ~ ~ * * ~ . * ~  
9342.82 1605.3 9353.21 1605.14 9354.64 1605.14 9475.11 1604.09 9478.31 1604.09 
9482.27 1604.1 9484.98 1604.07 9512.24 1604.2 9523.58 1604.23 9530.96 1604.14 
9537.27 1604 9546.13 1603.94 9557.23 1603.85 9582.71 1603.6 9593.65 1603.61 
9606.32 1603.6 9693.08 1603.26 9699.56 1603.24 9706.61 1603.29 9749.86 1603.64 
9776.85 1603.6 9781.19 1603.47 9787.87 1603.41 9810.34 1603.11 9899.83 1602.72 
9923.87 1602.7 9981.49 1602.41 9992.09 1602.3310009.31 1602.410037.79 1602.5 
10101.9 1602.710115.54 1602.7910127.83 1602.82 10129.3 1602.8310134.24 1602.83 
10139.36 1602.810157.44 1603.0610157.83 1603.0710158.03 1603.0810161.89 1603.09 
10166.19 1603.1 10177 1603.1510288.46 1603.5610297.92 1603.5910301.35 1603.6 
10314.07 1603.710327.92 1603.7110347.33 1603.8810388.58 1603.8710428.19 1603.92 
10429.77 1603.910436.67 1603.96 10441.8 1603.9610444.78 1603.9410446.25 1603.94 
10447.36 1603.910448.41 1603.9410451.04 1603.9410455.39 1603.9610461.48 1603.96 
10468.57 1603.910470.16 1603.9310471.16 1603.9410506.26 1603.9710580.21 1603.94 
10587.77 1603.910599.33 1603.910616.35 1603.8610649.62 1603.97 10654.5 1603.98 
10657.47 160410658.61 1603.9910668.49 1603.9910681.24 1603.9910688.45 1603.96 
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Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 

0.7 o r  greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

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

Profile t2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

**.********,***.** 
* POS * Left Sta * Right Sta * Flow * Area * W.P. * Percent * 

Hydr * Velocity * 
* * * lft) * lftl * ICfS) (Sq ftl + lit1 * Con" 
*Depthlft) * (ft/sl * 
* 1 Chan * 9899.83 * 10101.90 * 810.00 ' 297.33 * 204.69 * 100.00 ' 
1.47 ' 2.72 * 

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

CROSS SECTION 

RIVER: T4N-R3W-S18E 
REACH: Reach-4 RS: 1.282 

INPUT 
Description: Flow rate starting at this cross-section and downstream is 

increased to 930cfs. 
Station Elevation Data nun= 87 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
9391.15 1600.7 9446.54 1600.83 9457.05 1600.83 9503.88 1600.84 9510.73 1600.78 
9538.07 1600.6 9607.83 1600.25 9637.56 1600.13 9648.9 1600.08 9664.46 1600.05 
9695.98 1600 9730.08 1599.94 9736.87 1599.96 9758.74 1599.86 9794.58 1599.85 
9812.89 1599.7 9820.25 1599.66 9875.71 1599.47 9893.91599.401 9907.45 1599.35 
9955.11 1599.22 9980.4 1599.2 9996.2 1599.2810004.86 1599.2210008.02 1599.14 
10011.63 1598.9910017.71 1599.410019.58 1599.5310025.84 1599.4910060.91 1599.44 
10067.76 1599.51 10068.7 1599.510107.15 1599.7110109.67 1599.7610113.591599.824 
10124.45 160010127.19 1600.0410142.73 1600.310146.23 1600.2810158.15 1600.36 
10172.02 1600.4610187.97 1600.2810213.97 1600.510217.98 1600.5610220.53 1600.57 
10222.77 1600.610237.66 1600.8310275.36 1600.210280.65 160010286.47 1599.89 
10293.53 1599.810299.02 1599.7610305.92 1599.810306.78 1599.810311.58 1599.76 
10315.34 1599.7410317.33 1599.710320.48 1599.710328.87 1599.7810344.39 1599.88 
10378.69 1600.0910413.72 1600.310439.02 1600.4910458.63 1600.6310525.72 1601.03 
10547.84 1600.9710615.74 1600.710637.83 1600.6210666.94 1600.8710738.97 1601.45 
10739.25 1601.3410782.26 1601.7 10833.9 1601.9710837.13 160210846.11 1601.99 
10853.27 160210861.55 160210871.91 1602.0310886.82 1602.0910947.84 1602.08 
10952.57 1602.0910954.43 1602.110955.19 1602.0910957.35 1602.0910958.64 1602.1 
10961.84 1602.08 10989.7 1602.13 

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

~ * * . f * * * * f f l f ~ ~ * * f * * * * * * * * + * ~ ~ * ~ * * ~ ~ ~ ~ * ~ ~ * , ~ , ~ ~ ~  

9391.15 ,033 9794.58 .0510113.59 ,033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9875.7110019.58 436 473.92 491 1 7 

~~~ 

Right Levee Station=10237.66 Elevation- 1600.83 

CROSS SECTION OUTPUT Profile 11 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev Ift] * 1600.68 * Element * Left OB * Channel ' Right OB ' 
* Vel Head lftl * 0.05 ' Wt. !?-Val. 0.040 * 0.050 * 0.047 * 
W.S. Elev lft) * 1600.63 * Reach Len. lft) * 436.00 * 473.92 ' 491.00 * 

a * Crit W.S. (ft) 1600.14 * Flow Area lsq ftl 213.92 * 193.92 * 137.60 * 
E.G. Slope lft/ft) '0.002923 * Area lsq ftl * 213.92 * 193.92 * 137.60 + 



* Q Total icfsl 
* Top Width ift) 
* vel Total Ift/s) 
* Max Chl Dpth ift) 
* Conv. Total icfs) 
Length Wtd. Ift) 

* Min Ch El ifti 

* 930.00 * Flow icfsl 
* 691.39 * Tap Width iftl 
" 1.71 4 ~ v g .  Vel. ift/s) 
* 1.64 ' ~ y d c .  Depth ifti 
* 17200.8 * Conv. (cfs) 
* 465.64 * Wetted Per. ift) 
* 1598.99 Shear ilb/sq ftl 

* Alpha * 1.04 ' stream Power (lblft s )  * 0.18 * 0.48 * 0.19 * 
* Frctn Loss ift) * 2.82 *CumVolume(acre-ft) * 31.88 * 45.75 9.97 ' 
* C & E Loss ift) * 0.02 * Cum SA (acres) * 30.34 * 20.71 * 20.60 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

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

Water Snrface was used. 

CROSS SECTION OUTPUT Profile $2 
i * * , * * * * * * * * t , ~ ~ * * I * , * ~ * * ~ * * * * * * ~ * ~ ~ * * * * + ~ ~ ~ ~ * * + , ~ * ~ * ~ * * ~ * * ~ ~ * * ~ * ~ ~ * ~ * * ~ ~ ~ . ~ . ~ ~ ~ ~ * * * ~ A * * ~ ~ ~ ~ * * ~  

* E.G. Elev iftl * 1601.36 * Element * Left 08 * Channel * Right 08 * 
* Vel Head iftl * 0.18 Wt. n-Val. * 0.050 * 
* W.S. Elev lit1 * 1601.18 * Reach Len. Ift) * 436.00 * 473.92 ' 491.00 * 
Crit w.S. (ft) 1600.38 * Flow Area is9 rt) * 273.05 * 

* E.G. Slope ift/ftl "0.005766 * Area isg ft) * 273.05 * 
* Q Total Icfsl * 930.00 * Flow icfs) * 930.00 * 
* Top Width (ft) * 143.87 * Top Width ift) * 143.87 * 
* vel Total (ft/s) 3.41 * Avg. Vel. lft/sl * 3.41 * + 
* Max Chl Dpth (ftl * 2.19 * Hydr. Depth Iftl + * 1.90 * 
Conv. Total icfs) * 12247.6 * Conv. icfsl * 12247.6 * 

* Length Wtd. (ft) * 473.92 * wetted Per. (ftl 147.26 ' 
* Min Ch El lft) * 1598.99 * Shear ilb/sq ft) 0.67 * 
* Alpha * 1.00 * Stream Power ilb/ft $1 * * 2.27 * 

Frctn Loss ift) 2.85 * cum Volume (acre-ft) * 5.91 57.44 * 0.18 * 
* C d E Lo88 ift) 0.00 * Cum SA [acres) + 1.04 * 20.71 ' 0.00 * 
* * * * * * * * * * * * * * r ~ * + * * * * * r * * * * * * * * * ~ ~ ~ ~ ~ * ~ , ~ ~ ~ ~ ~ * ~ * * + * ~ ~ ~ . + * * * ~ * ~ ~ * ~ * ~ ~ ~ ~ * ~ ~ + . ~ ~ ~ * ~ ~ * ~ ~ + * . ~ * . * ~ . .  

I 

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

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

water surface waa used. 

Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* i * * * * * * i * * * * * , t t ,  

* * POS * Left Sta * Right Sta ' Flow ' Area * W.P. - Percent * 
Hydr * velocity ' 

* 3 * Chan 
1.35 * 1.96 * 
* 4 1 R 0 9  

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 Or greater than 1.4. This may indicate the need for additional cross sections. 

Warning: The energy loss was greater than 1.0 it 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

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

water surface Was used. 



Profile (2 

* * * * * * * * * * t * * + t , l * * * * ~ + ~ + * * * * * * * * * * * * * * ~ * ~ * * * * * * , ~ * * , * * * * * * * * ~ ~ ~ ~ * ~ * ~ ~ ~ ~ * * * * * + * * * ~ ~ * ~ ~ * ~ * * ~ , * * * ~ *  

******,********+*+ 
* * PO5 * Left Sta * Right Sta * Flow ' Area * W.P. * Percent ' 
Hydr * Velocity * 

Warning: The energy loss was greater than 1.0 it (0.3 m). hetween the current and previous cross 
section. This may indicate the need for additional crass sections. 

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

water surface was used. 

CROSS SECTION 

RIVER: T4N-R3W-S18E 
REACH: Reach-4 RS: 1.192 

INPUT 
Description: 
station Elevation Data nun= 68 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
* * * * * * * f + * * * * * * * * * * * * * * * * * * ~ * * + ~ * + * * * * * ~ * . * * . + ~ * * * * * * ~ ~ * ~ ~ ~ * ~ * ~ ~ * * * * ~ * * * * * ~ ~ * ~ ~ ~  

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

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

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9924.3610079.68 489 512.82 524 .1 .3 

CROSS SECTION OUTPUT Profile #1 
* * * , * f t * * * * * f l / / t * * * * * * * * * * * * * * i t t * * * * * t * ~ k * * ~ . * ~ * * * * ~ * * * * * * * * * * * * ~ * * * ~ ~ ~ * * ~ * * ~ * * * ~ * * * ~ * * ~ * ~ * + *  

* E.G. Elev (it) * 1597.84 Element + Left OB * Channel * Right oB * 
* Vel nead (ft) 0.23 Wt. n-Val. * 0.045 ' 0.050 - 0.041 * 
* w.S. Elev (ftl 1597.60 * Reach Len. (ftl * 489.00 * 512.82 * 524.00 * 
Crit W.S. (ft) * 1597.56 * Flow Area (sq ft) * 66.97 * 160.43 * 24.93 ' 

* E.G. Slope (ftfft) 10.019327 * Area (sq ft) * 66.97 * 160.43 * 24.93 ' 
Q Total (cfs) * 930.00 * Flow (cfs) * 192.82 * 677.18 * 60.00 * 

+ Top Width (ft) + 481.04 * Top Width (ft) * 198.17 * 155.32 * 127.56 * 
* vel Total (ft/sl * 3.69 * Avg. Vel. (ft/s) * 2.88 " 4.22 ' 2.41 * 
* Max Chl Dpth (£ti * 1.30 * Hydr. Depth (ft) 0.34 + 1.03 ' 0.20 * 
* Conv. Total l c f s )  * 6689.7 ' Conv. (cfs) * 1387.0 * 4871.1 * 431.6 
* Length Wtd. (ft) * 501.53 * Wetted Per. Lftl * 198.23 ' 155.34 * 127.56 
* Min Ch El (ft) * 1596.30 * Shear (1b/sq ftl * 0.41 1.25 * 0.24 * 
* Alpha 1.11 * stream power (lb/ft s) * 1.17 * 5.26 . 0.57 * 
* Fxctn Loss (ftl * 3.69 *Cmvolume(acre-ft) * 30.47 * 43.82 * 9.06 * 
* C h E LOSS (ft) * 0.05 * Cwn Sn (acres) * 27.64 19.08 * 18.73 ' 
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warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream canveyancal is less than 

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

, . '1 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile t2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ftl * 1598.51 * Element * Left 08 ' Channel * Right OB * 
* Vel Head Iftl * 0.18 *wt.n-Val. * 0.050 ' 
* W.S. Elev lftl * 1598.33 * Reach Len. lftl * 489.00 * 512.82 * 524.00 * 
* Crit W.S. lftl * 1597.60 ' Flow Area (sq ftl * 274.11 * 
* E.G. Slope lft/ft) *0.006265 * Area (sq ftl * 274.11 * 
* Q Total lcfsl 
* Top Wjdth (ftl 
* vel Total (ft/s) 
* Max Chl Dpth (ftl 
* COnV. Total lcfs) 
* Length wtd. (ft) 
* Min Ch El lftl 
* Aloha ~... 
* Frctn Loss (ft) 
* C & E LOSS lft) 
***,l**+**f********ti 

* 930.00 * Flow (~2s) 
* 155.32 * Top Width (ftl 

3.39 * Avg. Vel. (ft/s) 
* 2.03 * Hydr. Depth iftl 
* 11749.7 * Conv. lcfs) 

510.22 ' Wetted Per. (ftl 
* 1596.30 ' Shear (lb/sq ftl 
* 1.00 * stream Power (lb/ft sl 

3.42 * Cum Volume (acre-ft) 
* 0.00 * C m  SA (acres1 

.*********+*****+**,,******,****,.***. 

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

Profile dl 
* * * * * * t * * * r r * * * * r r * * ~ ~ ~ * * * * * * * r t + t * * ~ ~ * * . * * . * * * * * * , * * * * * * ~ ~ ~ ~ * ~ ~ ~ ~ ~ * ~ * * + * ~ * * ~ * * * * * * ~ ~ * * * ~ ~ * ,  

*******f**.***l*** 

* Pos * Left Sta Right Sta * Flow + Area * W.P. * Percent 
Hydr Velocity * 

* lftl Iftl * icfs) 159 ft) * lftl * conv 
'Depthlft) * (ft/s) * 
' 1 * LOB *9522.58 '9723.47 * 3.26 * 2.48 * 26.96 ' 0.35 * 
0.09 * 1.31 * 
* 2 * LOR 9723.47 ' 9924.36 189.56 + 64.49 * 171.26 * 20.38 * 
0.38 * 2.94 * 
* 3 * Chan * 9924.36 ' 10079.68 ' 677.18 * 160.43 * 155.34 * 72.82 * 
1.03 ' 4.77 * 
* 4 * ROB * 10079.68 + 10270.29 * 60.00 * 24.93 * 127.15 * 6.45 * 
0.20 * 2.41 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

************%.+*** 

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

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

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

Profile H2 
* * * f . * * * * i i * * * * . * , t ~ * * * * ~ , * * * ~ * ~ * ~ ~ * ~ ~ * * * * * * * + * * * * * * * * * * ~ * * . * * * ~ * * * * . ~ + + * , * ~ ~ * b ~ * ~ ~ ~ * ~  

%%****,*****.***** 
* Po8 Left Sta + Right Sta * Flow * Area * W.P. * Percent * 

Hydr . Velocity * 

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

CROSS SECTION 

RIVER: T4N-R3W-S18E 



REACH: Reach-4 RS: 1.095 

INPUT 
Description: 
Station Elevation Data n u =  90 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9230.81 1595.3 9261.69 1595.23 9265.12 1595.23 9285.36 1594.85 9325.07 1594.36 
9359.46 1594.5 9377.68 1594.25 9389.29 1594.01 9389.84 1594 9390.31 1593.99 
9397.13 1593.9 9402.99 1593.8 9409.02 1593.74 9421.75 1593.64 9426.99 1593.59 
9437.44 1593.4 9441.19 1593.42 9445.21 1593.39 9449.36 1593.38 9453.77 1593.38 
9458.71 1593.4 9463.96 1593.4 9509.67 1593.52 9516.35 1593.52 9516.4 1593.5 
9516.95 1593.51 9558.84 1593.15 9570.51 1593.07 9581.11 1593.02 9625.74 1592.8 
9652.83 1593.28 9670.74 1593.53 9692.28 1593.41 9712.31 1593.02 9768.32 1593.3 
9828.01 1593.8 9836.23 1593.84 9836.89 1593.84 9844.26 1593.89 9862.27 1594 
9864.74 1594.02 9886.16 1594.01 9889.02 1594.02 9889.241594.018 9891.25 1594 
9891.44 1594 9902.21 1593.73 9920.02 1593.33 9920.55 1593.33 9924.82 1593.32 
9952.26 1593.4 9956.9 1593.36 9959.37 1593.32 9964.47 1593.25 9975.69 1593.27 
9995.16 1593.510003.96 1593.3710010.37 1593.27 10014 1593.2310017.42 1592.95 
10018.6 1592.910020.15 1592.7810024.87 1592.3510029.97 1592.06 10030.6 1592.03 
10032.13 159210035.88 1592.3410038.84 1592.6510043.47 1593.26 10056.8 1593.27 
10110.94 1593.510118.311593.41810119.06 1593.4110155.51 1593.7510163.66 1593.85 
10173.4 1593.9410180.85 159410191.47 1594.1 10199.6 1594.1810236.06 1594.16 
10244.18 1594.210258.57 1594.3710268.47 1594.4210352.37 1594.54 10356.9 1594.55 
10407.95 1594.610434.17 1594.5810448.53 1594.610468.89 1594.6410476.15 1594.63 

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

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

9230.81 ,033 9902.21 ,0510155.51 -033 

Bank Sta: Left Right 
9995.1610110.94 

~engths: Left Channel 
535 509.67 

Right 
490 

Coeff Contr. 
.1 

CROSS SECTION OUTPUT Profile fl 
........................................................................................ 

* E.G. Elev lft) * 1594.09 Element * Left OB * Channel * Right OB ' 
* Vel Head (ft) * 0.05 * Wt. n-Val. * 0.035 * 0.050 * 0.048 * 
* W.S. Elev (ft) * 1594.04 Reach Len. (ft) * 535.00 * 509.67 * 490.00 
* Crit W.S. iftl * 1593.69 * Flaw Area (sq ft) * 379.24 * 102.27 * 25.47 * 
* E.G. Slope ift/ftl *0.003842 * Area (sq ft) * 379.24 * 102.27 * 25.47 * 
* Q Total (cfsl * 930.00 ' Flow (cfs) * 729.43 * 173.31 * 27.27 * 
Top Width (ft) - 797.21 * Top Width (ft) * 607.30 ' 115.78 * 74.12 * 

* vel Total (ft/sl * 1.83 * ~ v g .  vel. (ft/s) * 1.92 * 1.69 * 1.07 * 
* Max Chl Dpth lft) 2.04 * Hydr. Depth (ft) * 0.62 * 0.88 * 0.34 ' 
* Con". Total Icfsl * 15004.1 * canv. (cfsl * 11768.2 * 2796.1 * 439.9 * 
* Length Wtd. Ift) * 525.98 * Wetted Per. (ft) * 607.34 * 115.90 * 74.13 + 

' Min Ch ~l (ftl * 1592.00 * Shear llb/sq ft) * 0.15 * 0.21 * 0.08 * 
* Alpha 1.03 * Stream Power (lb/ft s )  * 0.29 * 0.36 * 0.09 * 
* Frctn Loss (ft) * 2.52 * Cum Volume (acre-ft) * 27.97 * 42.27 8.76 * 
* C & E LOSS (ft) + 0.00 * Cum SA (acres) * 23.12 * 17.48 17.52 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



* Frctn Loss (ftl * 2.71 * Cum Volume (acre-ft) * 5.56 ' 51.67 * 0.18 * 
* C 6 E LOSS (ft) * 0.02 * Cum SA (acres1 * 0.82 * 17.48 * 0.00 ' 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

Profile $1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* t*** l* i***** ,*** ,  

Po5 * Left Sta * Right Sta * Flow * Area * W.P. ' Percent ' 
Hydr * Velocity * 
* * (ftl iftl * (cfs) (sq ft) * (ftl * Conv 
*Depthlftl * l€t/sl * 
* 1 LOB * 9230.81 * 9612.98 * 316.08 ' 149.26 ' 225.14 * 33.99 ' 
0.66 * 2.12 ' 
* 2 LOB + 9612.98 * 9995.16 " 413.34 * 229.98 ' 382.20 ' 44.45 * 
0.60 * 1.80 * 
* 3 + Chan * 9995.16 * 10110.94 173.31 * 102.27 * 115.90 * 18.64 * 
0.88 ' 1.69 * 
' 4 ROB * 10110.94 10293.54 ' 27.27 * 25.47 * 74.13 * 2.93 ‘ 
0.34 * 1.07 * 
~ * * * * * ~ + * * * + * * * f l * * * * * ~ * * * * * * ~ ~ ~ * ~ * * * ~ * * ~ * , , * * + * , . * ~ * * * * * * * * * * * ~ + + * * ~ * * ~ * * ~ * * ~ ~ . ~ ~ * k * ~ * ~ * * * * * ~ ~ . ~  

,**.****,*+****+** 

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

Profile $2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* * * t ~ * t , l * * t * * i * l l  

* Po$  eft Sta Right Sta *  low + Area + W.P. ' Percent * 
Hvdr ' Vnlocitv * . ~ 

~. 
* iftl * lftl * (c~S) ' (59  ftl * lft) * Con" 

*Depthift) (ft/s) * 
' 1 LOB * 9612.98 * 9995.16 * 203.05 * 61.43 ' 40.84 * 21.83 * 
1.56 * 3.31 + 

* 2 Chan 9995.16 * 10110.94 ' 726.95 * 201.39 ' 117.30 ' 78.17 * 
1.74 * 3.61 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

**.**,*******.*.** 

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

CROSS SECTION 

RIVER: T4N-R3W-S18E 
REACH: Reach-4 RS: 0.998 

INPUT 
Description: Interpolated point added at (10064.24,1.590.711) to set bank statlon 
Station Elevation Data num= 104 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
* i t * * + f * * * * , l * f * * * * * * ~ * , . * ~ * ~ ~ * * ~ . * * * * i t * ~ ~ , * ~ , * * ~ * . , * * ~ ~ , * * . , ~ , ~ , * * . * * ~ , * ~ ~ * ~ * *  

9625.39 1592 9626.85 1592 9636.32 1591.95 9639.17 1591.94 9641.47 1591.92 
9649.73 1591.8 9669.4 1591.67 9711.05 1591.24 9715.06 1591.21 9715.79 1591.19 
9720.62 1591.2 9766.72 1590.81 9807.761590.879 9808.17 1590.88 9810.92 1590.87 
9811.57 1590.86 9813.74 1590.8 9829.21 1590.57 9860.74 1590.17 9861.17 1590.16 
9861.33 1590.16 9864.93 1590.1 9869.16 1590.19 9872.17 1590.22 9819.85 1590.36 
9880.89 1590.21 9882.17 1590 9885.6 1589.57 9886.59 1589.42 9887.41 1589.56 
9889.43 1590 9890.16 1590.2 9890.35 1590.19 9894.38 1590.24 9896.71 1590.22 
9903.29 1590.19 9908.45 1590.2 9908.72 1590.18 9909.07 1590.18 9909.08 1590.17 
9909.35 1590.15 9910.46 1590 9913.09 1589.57 9916.08 1589.14 9917.28 1589.43 

9918 1589.64 9919.54 1590 9920.12 1590.17 9920.39 1590.23 9927.82 1590.29 
4943.63 1590.38 9959.09 1590.7 9961.43 1590.66 9992.82 1590.03 9994.39 1590.01 
9994.58 1590 9996.63 1540 9996.94 1589.94 9996.97 1589.94 9997.07 1589.93 
10004.84 1589.0410008.08 1589.510010.32 1589.6710011.86 1589.7810013.46 1589.91 
10018.26 1589.8610021.35 1589.910023.18 1589.8810025.21 1589.9110028.24 1589.98 
10029.06 159010042.02 1590.310047.99 1590.4610064.241590.711 10095.9 1591.2 

P:WWAR100000044\06001NFO~P\WR\Rcpon\HECC~S RBPORTS\T4N,~R3W~S07~S166S177S18EES18WWdoc Page 192 of261 





* 2 * LOB *9792.24 '9959.09 * 451.62' 187.02' 167.23, 48.56* 
1.13 ' 2.40 * 
* 3 Chan * 9959.09 ' 10064.24 * 388.75 * 138.86 * 105.27 * 41.80 * 
1.32 * 7.RO * - ~ - ~  

* 4 ROB 10064.24 * 10260.18 * 29.06 ' 21.72 * 91.98 * 3.12 * 
0.24 ' 1.34 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

***********+***.*, 

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

0.7 o r  greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

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

Profile #2 
******+.,*+,*,* ................................................................................... 

************%*,..* 
* * Pos * Left Sta * Right Sta * Flow * A r e a  ' W.P. * percent * 
Hydr * Velocity * 
* * (ft) * ift) * 1~fS) * l s q  ftl * lft) * COnv 
*Depthiftl * lft/s) * 
" 1 * LOB * 9792.24 * 9959.09 * 269.34 ' 93.97 ' 50.02 28.96 * 
1.98 * 2.87 * 
* 2 Chan 9959.09 * 10064.24 * 660.66 * 218.04 * 106.79 * 71.04 ' 
7 07 * 1 " 2  * 

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

CROSS SECTION 

RIVER: T4N-R3W-S18E 
REACH: Reach-4 RS: 0.879 

INPUT 
Description: Flow rate starting at this cross-section and downstream is 

increased to 1,060cis. 
Station Elevation Data num= 68 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elew 
**************,.*********,+***,*****/*******,*********.***,****%****************. 

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

* * , * * * * * * * * * , , . f + f + * * * * ~ ~ ~ * * * * * * t t * t * * * * * * * * * * * * *  

9407.45 .033 9859.16 .0510078.92 ,033 

8ank sta:  eft night Lengths: Left Channel Right Coeff Contr. Expan. 
9859.1610078.92 521 402.69 444 .1 .3 

CROSS SECTION OUTPUT Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev  (ft) * 1589.06 * Element * Left 08 * Channel * Right 08 * 
Vel Head (ft) 0.06 * Wt. "-Val. * 0.033 * 0.050 ' 0.033 * 
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* E.G. Elev (ft) * 1587.03 * Element Left OB * Channel Right OB * 
* Vel Head (ft) 0.16 *Wt.n-Val. * 0.050 * 
* W.S. Elev lftl * 1586.87 * Reach Len. lftl * 504.00 * 494.42 * 482.00 * 
* Crit W.S. lft) *  low Area (sq ftl * 333.10 * 
* E.G. Slope lft/ftl *0.006755 * Area Lsq ftl * 333.10 * 
* Q Total (cfs) * 1060.00 * Flow (cfs) * 1060.00 * 
* Top Width (ft] * 221.60 * Top Width (It) * 221.60 * 
* Vel Total (ft/s) * 3.18 * Avg. Vel. lft/s) 3.18 * 
* Man Chl Dpth (ftl * 1.94 ' Hydr. Depth (ftJ * 1.50 * 
* Conv. Total (cfsj * 12896.8 * Canv. (cfs) * 12896.8 * 
* Length Wtd. lftl * 494.42 * Wetted Per. (ft) * 224.00 * 
* Min Ch El (ftl * 1584.93 * Shear (lb/sq ft) * 0.63 * 
* Alpha * 1.00 * Stream Power llb/ft s) ' * 2.00 * 
* Frctn LOSS (ftl * 2.87 - cum volume (acre-£ti * 4.13 * 41.94 * 0.18 ' 
+ C 6 E Loss (ft) * 0.01 * Cum sA (acres) * 0.04 * 11.81 * 0.00 * 
.......................................................................................... 

Warning: The energy loss was greater than 1.0 ft 10.3 ml, between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile #I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

**%**.**%,******** 

* * POS Left Sta * ~ight Sta ' Flow ' ~ r e a  * w.P. * Percent * 
Hydr * Velocity * 

* lftl * lft) Icfsl * lsq ftl * (ft) * Conv 
*Deothlftl * lft/sl * . . . . .  
* 1' * LOB * 9576.12 * 9888.37 + 126.56 * 47.13 * 93.23 * 11.94 ' 
0.51 * 2.69 * 
* 2 * Chan * 9888.37 * 10109.97 * 861.71 * 270.31 * 221.61 * 81.29 * 
1.22 ' 3.19 * 
* 3 * ROB * 10109.97 * 10344.00 ' 69.55 * 38.22 * 206.62 * 6.56 * 
0.18 ' 1.82 * 
* 4 * ROB * 10344.00 . 10578.04 * 2.18 * 2.86 * 57.10 * 0.21 * 
0.05 * 0.76 * 
............................................................................................. 

************%.**** 

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

0.7 ox greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

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

Profile it2 
.................................................................................................. 

.&*****************  
* Pos * Left Sta * night Sta * Flow * Area * W.P. * Percent * 

Hydr ' Velocity * 
* lft) * lftl * lcfs) * lsq it1 * IftJ * conv 
*Depth(ft) (ft/s) * 
* 1 * Chan * 9888.37 * 10109.97 * 1060.00 * 333.10 * 224.00 * 100.00 
1.50 3.18 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * *************** ,  

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: T4N-R3W-S18E 
REACH: Reach-4 8s: 0.709 

INPUT 
Description: 
Station Elevation Data num= 64 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
................................................................................. 

9562.82 1586.2 9571.8 1586.17 9583.84 1586.05 9598.88 1586.06 9607.35 1586.04 
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

**+****,*,****,.**********%***************,***+* 
9562.82 .033 9875.06 ,0510134.29 ,033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Cantr. Expan. 
9890.8310096.21 487 496.18 519 .1 .3 

CROSS SECTION OUTPUT Profile '41 
* * * * * l * * * * * * * * * x * * * * t t t * * . ~ ~ . ~ * * * * * * * * ~ ~ * * ~ * * * * % * ~ + + ~ % * * * * * * ~ * * + * * ~ * * * * * * . + * ~ ~ * . ~ * * * ~ * * * * * ~ ~ .  

E.G. Elev (ft) * 1583.93 * Element * Left OB * Channel * Right OB ' 
* Vel Head (ftl * 0.08 * Wt. n-Val. * 0.039 * 0.050 * 0.040 * 
* W.S. Elev (ftl f 1583.85 * Reach Len. (ftl . *  487.00 * 496.18 * 519.00 * 
* Crit W.S. iftl + * Flow Area isq ftl * 50.19 * 318.83 * 110.90 * 
* E.G. Slope iftlftl *0.003927 * Area isq ftl * 50.19 * 318.83 * 110.90 * 
* Q Total (cfs) * 1060.00 * Flow icfsl 90.54 796.05 * 173.41 * 
* Top Width (ft) * 604.06 * Top Width (ftl * 85.09 205.38 * 313.58 * 
* vel Total (ft/sl 2.21 * ~ v g .  Vel. (ftlsl 1.80 * 2.50 * 1.56 * 
* Max Chl Dpth (ftl * 1.85 *Hydr.Depth iftl * 0.59 ' 1.55 ' 0.35 * 
+ Conv. Total icfs) * 16914.5 * conv. icfsi * 1444.8 '12702.6 * 2767.1 * 
Length Wtd. ift) * 498.49 * Wetted Per. (ftl 85.10 * 205.39 * 313.59 * 

* Min Ch ~l (ft) * 1582.00 * Shear ilb/sq ftl * 0.14 * 0.38 * 0.09 + 

* Alpha * 1.10 * stream Power (lblft sl * 0.26 * 0.95 * 0.14 * 
* Fcctn Loss (fti 3.15 * Cum Volume (acre-ftl * 21.64 * 32.04 ' 5.13 " 
* C & E LOSS ift) * 0.01 * Cum SA (acres1 13.82 * 9.38 * 7.11 ' 
* * * * * * * * * * * * * * * * * * t * * , , * * ~ * * * * * * * * * , ~ , ~ ~ ~ ~ * % * * + , * * * * * * , * * * * * , * * + * * * * * * * * * * * ~ . k ~ * * ~ ~ * ~ ~ ~ * * * * * ~ ~ ~ +  

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

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

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

CROSS SECTION OUTPUT Profile #2 
**************************+*.*************+&*,**************.*,**********%*,.**,.*******+***.**% 
* E.G. Elev iftl 1584.16 ' Element * Left OB * Channel * Right OB * 
* Vel Head (ft) * 0.14 * Wt. n-Val. * 0.050 * 
* W.S. Elev (ftl * 1584.02 * Reach Len. (ft] * 187.00 * 496.18 * 519.00 ' 
* Crit W.S. iftl * Flow Area isq ftl * 353.12 * 
* E.G. Slope (ftlft) *0.005042 * Area isq ftl * 353.12 * 
+ Q Total (cis] * 1060.00 * Flow icfsl * 1060.00 * 
* Top Width (ftl * 205.38 * Top Width iftl * 205.38 * 
* Vel Total (ft/s) * 3.00 * Avg. Vel. (ftlsl * 3.00 * 
* Max Chl Dpth Iftl * 2.02 * Hydr. Depth iftl * 1.72 * 
* Con". Total icfs) * 14927.8 * conv. icfsl * 14927.8 ' 
Length Wtd. iftl 496.18 Wetted Per. (ftl * 208.14 * 

* Min Ch El (ftl + 1582.00 * Shear (lb/sq ftl " 0.53 * 
* Alpha 1.00 * Stream Power ilblft $1 ' * 1.60 ' 
* Frctn ~ o s s  (ftl * 2.87 * Cum Volume (acre-ft) * 4.13 * 38.05 * 0.18 * 
* C 6 E LOSS (ftl * 0.01 * Cum SA (acres) W . 0 4  * 9.38 * 0.00 ' 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy loss was greater than 1.0 Et (0.3 m). between the current and previous cross 
section. This may indicate the need far additional crass sections. 

Profile H1 
* * * , * * * * * * * , * * * * * , / ~ ~ * * * * * * * * * * * f t f . * * * * * * * t * * ~ l l * * * * * * * * * * , ~ * ~ ~ + , ~ , ~ ~ , ~ ~ ~ ~ * * * * * * ~ ~ h ~ ~ * * * ~  

*, .%**********%*** 
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* E.G. Slope lft/ftl *0.011791 Area (sq ftl * 36.55 * 208.67 * 43.23 * 
* Q Total (cfs) * 1060.00 * Flow (cfsl * 97.17 * 846.50 ' 116.33 * 

I * Top Width (ft) * 289.16 * Topwidth (ftl * 65.50 * 148.05 * 75.61 * "3 
* Vel Total (ft/s) * 3.67 * Avg. Vel. lft/sl 2.66 * 4.06 * 2.69 ' 
* Max Chl Dpth lftl * 1.49 * Hydr. Depth (ftl 0.56 * 1.41 * 0.57 * 
* Conv. Total lcfs) + 9162.0 * Conv. Icfs) 894.9 * 7795.7 * 1071.4 ' 

I * Length Wtd, ift) * 514.81 * Wetted Per. (ft) * 65.51 * 148.06 * 75.62 * 
Min Ch El (ft) 1579.05 * Shear (lh/sq ftl * 0.41 * 1.04 * 0.42 * 

* Alpha 1.08 * StreamPower (lb/ft si * 1.09 * 4.21 * 1.13 * 
* Frctn Loss (ft) * 2.73 * Cum Volume (acre-ft) * 21.16 * 29.04 ' 4.21 ' 
* C S E Loss (ftl 0.04 * Cum SA (acres) * 12.97 * 7.37 * 4.79 * 
+ * t * * i t * t * * * l l * * * * * * ~ * ~ . ~ ~ ~ ~ * * * * * * * i * * + * * * ~ , * ~ * * , * * * * * ~ , ~ ~ ~ * ~ + * * * * * * ~ * ~ , ~ * ~ * * * * * ~ , , ~ , , , * * k * * * ~ * ~  

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need far additional crass sections. 

I Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
! section. 'Chis may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ftl * 1581.27 * Element * Left OB * Channel * Right OB * 
Vel Head (ft) * 0.21 * Wt, "-Val. * 0.050 ' 

* W.S. Elev (ft) * 1581.06 * Reach Len. (ftl * 512.00 * 520.46 * 494.00 * 
Crit W.S. (ft) Flow Area ( s q  ftl * 285.17 * 

I E.G. Slope (ft/ft) *0.006721 * Area (rq £ti * 285.17 * i " Q Total (cfsl * 1060.00 * Flow lcfsl * 1060.00 * 
Top Width (ft) * 148.05 * Top Width lft) * 148.05 * 

* Vel Total (ft/s) * 3.72 * Avg. Vel. lft/sl * 3.72 * 
* M a x  Chl Dpth lftl * 2.01 * Hydr. Depth (ft) 1.93 * 
* Conv. Total (cfs) * 12930.1 * Conv. icfsl * * 12930.1 * 
* Length Wtd. iftl * 520.35 Wetted Per. (ft) * 151.33 * 
* Min Ch El (ft) * 1579.05 * Shear ilb/sq ftl * 0.79 * 
* Alpha * 1.00 * Stream Power llb/ft sl * * 2.94 * 
* Frctn Loas lftl 2.61 *CumVolume(acre-it) * 4.13 * 34.41 * 0.18 * 
* C h E LOSS (ftl * 0.01 Cum SA (acres) * 0.04 * 7.37 * 0.00 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Q I 

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
Section. This may indicate the need far additional cross sections. 

Profile 11 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

**********/*t***** 

* Pos * Left sta * Right Sta ' Flow * Area * w.P. * Percent * 
Hydr * Velocity * 

* iftl " lftl lcfs) (sq ftl * (ftl * Conv 
*Depthlftl * (ft/s) * 
* 1 LOB * 9621.40 * 9931.17 * 97.17 * 36.55 * 65.51 * 9.17 * 
0.56 * 2.66 * 
* 2 * Chan 9931.17 * 10079.22 ' 846.50 * 208.67 * 148.06 * 79.86 ' 
1.41 * 4.06 * 
* 3 * ROB 10079.22 * 10287.53 ' 116.33 * 43.23 * 75.62 * 10.97 * 
0.57 ' 2.69 * 
****.t*l*******+*******~%~~********I***,*******~,~%%*******,~,*~~********.******~*~***,,**.k,**~*** 

* * * * * * * * * * * * * * * * * *  

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional crass sections. 

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

Profile 12 
* * * * * ~ l l * * * * * * * * * f * l * * * * * * * ~ ~ * * * * * * ~ ~ ~ ~ , . ~ , + * * * * , , , * ~ * ~ ~ ~ ~ ~ * * * * * * * ~ * ~ ~ ~ * ~ ~ ~ ~ ~ ~ * * * * * * ~ ~ . ~ ~ * ~ ~ * * * A ~ *  

************,***** 
* Po3 * Left sta * Right sta * Flow * Area * W.P. * Percent * 

Hydr * velocity * 
* (It) * (ftl * Icfsl * (sq ftl * (It1 ' Con" 

*Depthifti * (ft/s) + 

' 1 * Chan * 9931.17 * 10079.22 * 1060.00 * 285.11 * 151.33 * 100.00 * 
1.93 * 3.72 * 
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Warning: The energy loss was greater than 1.0 it (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: T4N-R3W-S18E 
REACH: Reach-4 RS: 0.517 

INPUT 
Description: 
Station Elevation Data nun? 3 6 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
* ~ * * * * t * . f * f * * * * * * * * * * * * * * ~ ~ . * ~ ~ * + * * * . * + * * % * + * * * * * * * * * ~ ~ * ~ * * * , * . * . ~ ~ ~ ~ ~ * * ~ * * * * * *  

9525.03 1580.1 9535.95 1580.07 9549.43 1580.07 9566.12 1580.22 9568 1580.21 
9570.68 1580.2 9594.19 1580 9611.46 1579.88 9637.23 1579.68 9676.89 1579.2 
9736.6 1578.47 9787.54 1578 9790.26 1577.98 9858.18 1577.1 9889.11 1576.66 
9917.31 1576.39 '3925,571576,333 9973.64 1576 9988.4 1575.8710008.61 1575.7 
10034.46 157610050.37 1576.2210084.61 1576.6110112.63 1576.9310116.09 1577 
10116.97 1576.9910123.95 1577.09 10130.4 1577.1910148.68 1577.510182.69 1578 
10193.67 1578.14 10212.4 1578.4210230.89 1578.4110300.31 1578.510303.84 1578.55 
10345.47 1578.62 

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

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

9525.03 .033 9925.57 .0510084.61 .033 

Bank Sta: Leit Right Lengths: Leit Channel Right Coeff Contr. Expan 
9925.5710050.37 514 500.64 469 .1 .3 

CROSS SECTION OUTPUT Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* E.G. Elev fit) 1577.99 * Element * Left 08 ' Channel * Right OB * 
Vel Head (ft) * 0.08 * Wt. n-Val. * 0.033 * 0.050 * 0.041 * 

* W.S. Elev iftl 1577.91 * Reach Len. (it) * 514.00 * 500.64 * 469.00 * 
* Ccit W.S. (ft) * Flow Area (sq ft) * 108.57 * 237.36 * 113.85 * 
* E.G. Slope (ft/ft) *0.003002 ' Area (sq ft) + 108.57 * 237.36 * 113.85 * 
* Q Total (cfs) * 1060.00 * Flow (cfs) * 237.96 * 593.22 ' 228.82 * 
* Top Wldth (ft) * 380.40 * Top Width (it) * 129.64 * 124.80 * 125.96 * 
* vel Total (ft/s) * 2.31 * Avg. Vel. (ft/s) + 2.19 * 2.50 ' 2.01 ' 
* Max Chl Dpth (ft) + 2.21 * Hydr. Depth ift) * 0.84 * 1.90 * 0.90 * 
* Conv. Total (cfs) + 19347.9 * Conv. ICES) * 4343.4 * 10828.0 * 4176.6 
* Length Wtd. (ftl 497.94 * Wetted Per. ift) * 129.65 * 124.81 * 125.97 * 
* Min ch ~l (ft) * 1575.70 * Shear (lb/sq ft) * 0.16 * 0.36 * 0.17 * 
* Alpha * 1.02 ' Stream Power (lb/ft 9 )  * 0.34 ' 0.89 * 0.34 * 
* Frctn Loss (ft) * 2.76 * Cum volume (acre-ft) * 20.30 ' 26.37 * 3.32 * 
C & E LOSS (ft) * 0.01 ' Cum SA (acres) * 11.83 * 5.74 * 3.65 * 

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

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

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

CROSS SECTION OUTPUT Profile t2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ft) 
* Vel Head (ft) 
* W.S. Elev (ftl 
* Crit W.S. ifti 
* E.G. Slope (ft/ftl 
* Q Total (cfs) 
* Top Wldth (ft) 
Vel Total (ft/s) 

* Max chl ~ p t h  fft) 
* Conv. Total (cfs) 
* Length Wtd. (ftl 

* 1578.65 * Element Left OB ' Channel ' Right OB * 
* 0.17 ' Wt. n-Val. * 0.033 * 0.050 * 
* 1578.48 Reach Len. (ft) * 514.00 * 500.64 * 469.00 * 

* Flow Area (5q ft) * 8.09 * 308.28 * * 
*0.003892 ' Area (sq it) * 8.09 * 308.28 ' 
* 1060.00 * Flow (cis) * 28.00 + 1032.00 * 
* 128.60 * Top Wldth (ft) * 3.80 124.80 ' 
* 3.35 * ~ v g .  vel. (ft/s) * 3.46 3.35 * 
* 2.77 * Hydc. Depth (ft) * 2.13 2.47 ' .. 
* 16990.7 * Con". (cfs) * 448.8 * 16541.8 * 
* 500.81 ' Wetted Per. fit) * 5.92 * 127.06 * 



* Min Ch El let) 1575.70 * Shear (lb/sq ft) * 0.33 ' 0.59 * 
* Alpha * 1.00 *StceamPower (lb/ftsl 1.15 + 1.97 * 
* Frctn Loss iftl 2.87 *Cumvolume (acreeft) * 4.09 * 30.87 * 0.18 * 
+ C 6 E t o s s  (ft) * 0.01 ' Cum SA (acres1 * 0.02 * 5.74 + 0.00 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

Profile dl 
* * * f * t * * . f * * ~ * * * * * f ~ * * ~ * * i * * * * * ~ * , * ~ . ~ , ~ , * * * * * * * ~ . * ~ ~ * * * * * * * h * + * . ~ . * ~ . ~ ~ * ~ ~ * ~ * * ~ . , ~ ~ * * * ~ ~ * , * * * * ~ ~  

** / . , t i*********** 

' POS * Left Sta * Right Sta * Flow * Area * W.P. - Percent ' 
Hydr + Velocitv * 

* lftl ifti * Icfsl ( s q  Zt) * lftl * Con" 
'Depth(ft1 * (ft/sl * 
* 1 * LOB * 9725.30 * 9925.57 * 237.96 * 108.57 * 129.65 * 22.45 * 
0.84 * 2.19 * 
* 2 * Chan * 9925.57 * 10050.37 * 593.22 " 237.36 * 124.81 * 55.96 * 
1.90 * 2.50 * 
' 3 * ROB 10050.37 * 10197.92 * 228.82 * 113.85 * 125.97 ' 21.59 * 
0.90 * 2.01 * 
* * . / * * ~ . ~ t * * * * * * * * * * I t l f * * * * * * * ~ ~ * * * * . * ~ * ~ ~ * * ~ * * * * ~ * * ~ * . - ~ * * * ~ * * * k * ~ * ~ * ~ ~ * , * ~ ~ * * * * * , * ~ * * * * * , * ~ * ~ ~ * ~ ~ "  

+*+******i+*l**t/+ 

Warning: 

Warning: 

The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile 42 
**r*********+~t*i****Xi******~**~~******,,~.***,*+**~,~,*+**~~~*+*.~**~~~..~.*+*,***+~~~%.*****~~ 

*******11+***.*+** 

* POS * Left sta * Right Sta * Flow + Area * W.P. * Percent * 
Hydr * Velocity * 

* (ftl * Iftl * (cfsl * (sq ft) + Iftl * Con" 
*Depthlft) * ift/sl * 
* 1 * LOB *9725.30 *9925.57 * 28.00' 8.09 * 5.92 * 2.64 * 
2.13 * 3.46 
* 2 * Chan + 9925.57 * 10050.37 * 1032.00 * 308.28 * 127.06 97.36 * 

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous crass 
section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: T4N-R3W-S18E 
REACH: Reach-¶ RS: 0.422 

INPUT 
Description: Flow rate starting at this cross-section and downstream is 

increased to 1,200cfs. 
Station Elevation Data "urn= 4 8 

S t a  Elev Sta Elev Sta Elev Sta Elev Sta Elev 
* * + * + * + *  **f***...+/~~**~*~~%*.**t-t-.*+**~~~*****~****~*~~*~*~***,*+,*~****% 

9386.93 1576.1 9388.94 1576.04 9400.68 1576 9404.82 1575.98 9431.61 1575.92 
9437.6 1575.9 9448.46 1575.84 9453.55 1575.81 9457.93 1575.79 9461.85 1575.76 
9488.21 1575.6 9520.97 1575.29 9574.61 1575.18 9589.37 1575.16 9603.32 1575.06 
9637.47 1574.9 9644.78 1574.92 9706.81 1574.71 9735.1 1575.22 9750.44 1575.24 
9775.95 1575 9823.28 1574.58 9857.46 1574.34 9864.87 1574.28 9899.971574.023 
9903.13 1574 9907.14 1574 9925.21 1573.85 9943.73 1573.72 9951.25 1573.67 
9951.91 1573.7 9954.34 1573.64 9959.96 1573.66 10078.6 1573.97 10079.8 1573.9 
10082.98 1573.97 10086.7 157410111.391574.28110162.27 1574.8610201.53 1575.31 
10242.87 1575.810258.79 157610262.31 1576.0110279.87 1576.1810305.86 1576.41 
10332.91 1576.710401.22 1576.6810456.15 1576.7 

Manning's n Values n m =  3 





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

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

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

Profile f2 
* t * * * * * * * * * * * * * * * * * * * * * * * + ~ % * * * * * * * * * * * * + ~ * ~ * ~ ~ * * ~ * * * % ~ ~ % * * * , * * * * * * * ~ * ~ * ~ ~ ~ . k * * * ~ * * + * * . * + * * * , , * * * * *  

***%****.****..**, 
* Po9 Left Sta * Right Sta * Flow * Area ' W.P. * Percent * 

Hydr * Velocity * 
* (ftl * (ftl * (CfSl * i3q ftl (ftl * Con" 

*Depthlft) * lft/s) * 
* 1 * Chan 9903.13 * 10078.60 * 1190.00 * 301.91 ' 178.57 * 100.00 * 
1.72 * 3.94 * 
* * * * + " * * * + + * * * * * * r * . * * * * . ~ * ~ * * * * * * ~ ~ , ~ ~ , ~ * * * * , * * , * * * * * ~ * * * ~ * . * * * * , * * . * ~ * , * ~ . . ~ ~ * ~ * . ~ ~ * * * * * ~ ~ * * * *  
**+**+**,*~**,.~** 

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

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

CROSS SECTION 

RIVER: T4N-R3W-S18E 
REACH: Reach-4 RS: 0.326 

INPUT 
Description: 
Station Elevation Data num= 81 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Manning's n Values "urn= 3 
Sta n Val Sla n Val Sta n Val 

* * * t . * * * * * + * r * * i * * r * * * * * * * * * * * * ~ * ~ , ~ ~ * ~ * * * * * ~ , , ~  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9898,510059.93 484 518.89 505 .1 .3 

CROSS SECTION OUTPUT Profile #1 
* * t + * * * * * + * * i * * * * + * * , * , * * * * * * ~ * * * * * * . ~ , * , * * * , * . , * , * * * , . ~ * * * * , , * ~ * * * * * * ~ * ~ , ~ * ~ ~ ~ * * * ~ ~ ~ * * * ~ * * * ~ * * *  

* E.G. Elev (ftl 
Vel Head Ift) 
W.S. Elev (ftl 
Crit W.S. (ft) 
E.G. Slope (ft/ftl 
Q Total (cfs) 

* 1572.63 * Element 
* 0,07 * Wt. n-Val. 
* 1572,515 * Reach Len. iftl 
* 1571,82 * Flow Area ( s q  ft) 
'0.002770 Acea (sq ftl 
* 1190,OO * Flow (~€31 

left 08 
0.037 
484 .OO 
219.14 
219.14 
298.74 

Channel 
0,050 
518.89 
295.06 
295.06 
689.94 

Right OB * 
0.033 ' 
505.00 * 
101.37 ' 
101.37 * 
201.31 * 
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TOD Width (ft) * 799.25 * TOD Width Lft) 505.66 

* vei Total (it/s) * 1.93 * A V ~ .  vel. (it/s) 1.36 
* Max Chl Dpth (it) * 2.06 * Hydr. Depth lft) * 0.43 
* Conv. Total lcfs) * 22608.6 * Conv. lcfs) * 5675.8 
+ Length Wtd. lft) * 510.37 * Wetted Per. lft) * 505.68 
* Min Ch El (ft) 1570.50 * Shear (lb/sq ft) 0.07 
* Alpha 1.15 * stream power (1b/ft s )  * 0.10 
* Frctn LOSS (ft) * 3.01 * Cum Volume (acre-ft) 17.31 
* C & E l m s  lft) * 0.02 * Cum SA (acres) * 5.19 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ft) * 1573.39 * Element * Left 08 * Channel * Right 08 * 
* Vel Head (ftl * 0.13 * Wt. n-Val. e 0.050 * 
* W.S. Elev lft) * 1573.26 * Reach Len. lft) * 484.00 * 518.89 * 505.00 * 
Crit W.S. ift) * 1571.91 * Flow Area lsq ft) * * 408.59 * * 

* E.G. Slope (ft/ft) *0.002892 * Area iSq ft) * 408.59 * * 
* Q Total (cfs) * 1190.00 * Flow (cfs) * 1190.00 * 
* Top Width lft) * 161.43 * Top Width lft) * 161.43 * * 
* vel Total (ft/s) * 2.91 Avg. Vel. (ft/sl * * 2.91 * * 
Max Chl Dpth (ft) . 2.76 * Hydr. Depth (it1 * 2.53 * 

* Conv. Total (cfs) * 22127.5 * Conv. lcfs) * 22127.5 * e 
* Length Wtd. (ftl * 518.88 * Wetted Per. lftl * * 166.09 * * 
* Min Ch El ift) 1570.50 * Shear 11b/sq ft) 0.44 * * 
* Alpha * 1.00 * Stream Power llb/ft s )  * * 1.29 * 
* Frctn Loss lft) * 3.55 * Cum Volume (acce-ft) * 4.04 * 23.25 * 0.18 * 
* c 6 E LOSS 1ft1 * 0.03 * Cum SA (acres) * 2.07 * 0.00 * 
* ~ * * * . * * * * ~ ~ * ~ * * * ~ * ~ * ~ ~ * * ~ * ~ * ~ + ~ * * * * * ~ ~ ~ ~ * * * ~ ~ * ~ * * * * ~ , + * * * * ~ * ~ * * * * * * * * * * * * * * * * ~ * * * * * * * % ~ * * * ~ ~ * *  

Warning: The conveyance ratio lupstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

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

Profile ill 
................................................................................................. 

******************  
* POS * Left Sta * Right Sta ' Flow * Area * W.P. * Percent * 
Hydr * Velocity * 

(ft) Lft) * Ic~s) * Isa ft) * lft) * Conv 
*Depth(ft) * (ft/s) * 
* 1 * LOB * 9380.46 * 9639.48 * 54.66 * 61.37 * 246.64 * 4.59 ' 
0.25 ' 0.89 * 
* 2 * LOB 9639.48 " 9898.50 * 244.09 * 157.78 * 259.04 * 20.51 * 
0.61 * 1.55 * 
* 3 * Chan 9898.50 * 10059.93 689.94 * 295.06 161.44 * 57.98 * 
1.83 ' 2.34 * 
* 4 * ROB 10059.93 ' 10240.03 * 201.31 * 101.37 * 132.17 * 16.92 * 
0.77 * 1.99 * 
**%*.*********.***********+******,******.,*,*******,**,***+*****,******,***-******+****,*******.. 
* * * * * * * * * * * * * * * * * *  

Warning: 

Warning: 

The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. Thls may indicate the need for additzonal cross sections. 

Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*******,******,*** 

* Po3 * Left Sta * Right Sta * Flow * Area * W.P. * Percent * 
Hydr * Velocity * 

* (ft) lft) (cfs) ' lsq ft) * lit1 Conv 
'Depthlit) * (ft/s) * 
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* 1 * Chan * 9898.50 ' 10059.93 * 1190.00 * 408.59 * 166.09 * 100.00 
2.53 * 2.91 * 3 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance1 is less than 
0.7 or greater than 1.4. This may indicate the need for additional crass sections. 

Warning: The energy l a s s  was greater than 1.0 ft 10.3 ml, between the current and previous cross 
section. T h i ~  may indicate the need for additional crass sections. 

CROSS SECTION 

RIVER: T4N-R3W-S18E 
REACH: Reach-4 8s: 0.228 

INPUT 
Description: Interpolated point added at (9893.93.1568.52) to set bank station 
Station Elevation Data num= 61 

Sta Elev Sta Elev sta Elev Sta Elev Sta Elev 
I * * * * * * * * * * * * f f f f * * * * ~ % ~ * * * * * * * * * * * ~ * ~ * * * * , * ~ * , * * * * * * * * * ~ ~ ~ ~ * ~ * * * * % * * * * ~ ~ * * * ~ * * ~ %  

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

+*******************+,**f********tf~~~***** 

9400.87 ,033 9842.91 .05310124.54 ,033 

8ank sta: left ~ight Lengths:  eft Channel Right Coeff Contr. Enpan. 
9893.93 10079.3 0 0 0 .1 .3 

CROSS SECTION OUTPUT Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ftl * 1569.59 + Element * Left 0 8  * Channel * Right 08 * 
vel Head Iftl * 0.25 * Wt, "-Val. * 0.039 * 0.053 * 0.052 * 
W.S. Elev (ftl * 1569.34 * Reach Len. (ftl " 1968.30 1968.30 * 1968.30 ' 

* Crit W.S. (ftl * 1569.34 '  low Area ( sq  ftl * 83.12 214.75 * 28.10 * 
* E.G. slope (ft/ftl *0.020135 * Area (sg  ftl * 83.12 * 214.75 * 28.10 * 
Q Total (cfsl * 1190.00 + Flow (cf~) * 172.03 * 942.38 * 75.60 * 

* Top Width (ftl * 612.43 * Top Width fftl * 427.67 * 185.37 * 59.40 * 
* Vel Total ift/sl * 3.65 * Avg. Vel. lft/sl 2.07 * 4.39 * 2.69 * 
* Max ~ h l  ~ p t h  (ftl ' 1.27 * Hydr. Depth (ftl * 0.19 * 1.16 * 0.47 * 
* Conv. Total (cfs) * 8386.2 + Conv. icfsl * 1212.3 * 6641.2 * 532.8 * 
* Length Wtd. iftJ * 1968.30 * Wetted Per. ifti * 427.68 185.38 * 59.40 * 
* Min Ch El Iftl 1568.07 * Shear (lb/sq ftl * 0.24 * 1.46 * 0.59 * 
Alpha * 1.23 * stream power [lb/ft s )  0.51 * 6.39 * 1.60 * 

* Frctn Loss lftl 4.11 * cum Volume (acre-ft] * 15.63 * 17.79 * 0.76 * 
C & E Lo99 (ft) * 0.06 * Cum SA (acres1 

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

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

program used critical depth for the water surface and continued on with the 
calculations. 
Warning: Divided flow computed for this cross-section. 
Warning: The energy lass was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 
critical 
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depth, the calculated water surface came back below critical depth. This indicates that 

) there 
is not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile #2 
* * * f * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * , *%* * * . * * . * * * * * * * * * * * * * * * * * * * * * * * * * *%* * * * - * * * * * * * * * * * , * * * * *  
E.G. Elev (ftl 

* Vel Head (it) 
* W.S. Elev lft) 
* Crit W.S. Ift) 
* E.G. Slope (ft/ft) 
* Q Total (cfs) 
' Top Width lit1 
* Vel Total ift/sl 

* 1569.81 Element 
* 0.47 * wt. n-val. 
* 1569.34 * Reach Len. lftl 
* 1569.26 * Flaw Area (sq ftl 
*0.031927 * Area (sq it) 
* 1190.00 * Flow (cfs) 

185.96 " Too Width iftl . . 
* 5.51 ' Ava. Vel. lft/sl 

Channel 
0.053 

1968.30 
215.36 
215.36 
1188.77 
185.37 
5.52 

Right OB * 
0.053 

1968.30 * 
0.50 * 
0.50 * 
1.23 * 
0.59 * 
2.47 * 

' Max Chl ~pth iftl * 1.27 * ~ydr. ~epth lftj * 1.16 * 0.84 
Conv. Total (cis) * 6659.9 * Conv. (cfsi * 6653.1 * 6.9 * 

* Length Wtd. (ftl * 1968.30 * Wetted Per. (ftl * 186.20 * 1.43 * 
* Min Ch El lft) * 1568.07 * Shear Ilbisq ftl * 2.31 * 0.69 + 

* Alpha * 1.00 * Stream Power Ilbift sl * * 12.73 * 1.71 * 
* Frctn Loss lit) * 6.48 * Cum Volume lacre-ft) * 4.04 19.53 * 0.17 * 
* C 6 E LOSS lftl * 0.11 * Cum SA (acres) * 
************************************************************* , *******%******%******************  

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile #1 
* * * * * * * * * / * * * * * * * t * f * * * * * * . * * * * * * * l * * * * * % * % * * * * * * * * * * * & * * * * * * * * * * * * % * * % * * * * * * * * * * * * * * * * * * * * *  

* Pos *  eft Sta * Rlght Sta * Flow ' Area * W.P. * Percent * 
Hydr * Velocity * 

* (ft) * (ft) * (cfsl * (sq ft) * (ft) * conv 
'Depthlft) lit/=) * 
* 1 * LOB * 9400.87 * 9647.40 37.47 ' 23.01 * 182.69 * 3.15 * 
0.13 * 1.63 - 
* 2 * LOB 9647.40 *9893.93 134.56- 60.11* 244.98* 11.31* 
r, .,c * 7 ? A  * " .<" 

* 3 * Chan * 9893.93 * 10079.30 * 942.37 ' 214.75 * 185.38 * 79.19 * 
1.16 * 4.39 * 
* 4 * ROB * 10079.30 ' 10269.64 75.60 * 28.10 ' 59.40 * 6.35 * 
0.47 * 2.69 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * ****************  

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

program used critical depth for the water surface and continued 0" with the 
calculations. 
Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

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

depth, the calculated water surface came back below critical depth. This indicates that 
there 

is not a valid subcritical answer. The program defaulted to critical depth. 

Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*++***.*********** 
Pos * Left Sta * Right Sta * Flow * Area * W.P. * Percent * 

Hydr + Velocity ' 
* lit) * lftl 1cis1 * (sq ft) * ift) conv 

*Depthlft) Iftisl * 
* 1 * Chan * 9893.93 * 10079.30 * 1188.77 * 215.36 * 186.20 99.90 " 
1.16 * 5.52 * 
* 2 * ROB * 10079.30 * 10269.64 * 1.23 ' 0.50 * 1.43 * 0.10 ' 
0.84 * 2.47 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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Warning: The energy logs was greater than 1.0 it (0.3 m). between the current and previous cross 
section. This may indicate the need fo r  additional cross sections. ...- 

CROSS SECTION 
7 

RIVER: T4N-R3W-S18W 
REACH: Reach-1 RS: 2.537 

INPUT 
Description: Flow rate starting at this cross-section and downstream is 250cfs 
Station Elevation Data n u =  69 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9592.94 1637.4 9613.86 1637.45 9636.84 1637.54 9660.65 1637.74 9662.38 1637.75 
9666.66 1637.8 9670.98 1637.84 9674.04 1637.84 9685.1 1637.97 9689.87 1637.95 
9716.19 1637.8 9760.95 1637.34 9774.91 1637.18 9797.04 1637.22 9813.38 1637.18 
9827.56 1637 9835.64 1636.97 9882.01 1636.68 9887.88 1636.62 9889.17 1636.6 
9902.35 1636.5 9923.23 1636.25 9936.1 1636.16 9948.44 1636.08 9953.09 1636.05 
9960.46 1636 9962.24 1635.99 9971.06 1635.93 9976.75 1635.88 9987.33 1635.8 
10019.27 1635.810037.71 1635.7810063.58 1635.810086.33 1635.83 10089.7 1635.83 
10089.87 1635.810094.29 1635.8510100.15 1635.8710118.41 1635.94 10133.4 1636 
10133.83 163610140.42 1636.02 10141.2 1636.0310146.45 1636.0610150.03 1636.08 
10167.71 1636,210191.33 1636.310223.78 1636.5510245.42 1636.7110267.21 1636.9 
10282.4 1637.110289.78 1637.1310291.71 1637.15 10296.5 1637.210315.22 1637.41 
10345.72 1637.810358.19 1637.9410363.41 163810393.08 1638.3410401.45 1638.44 
10407.71 1638.510408.07 1638.5210414.27 1638.5310457.57 1638.7210466.15 1638.84 
10479.41 1639.310505.42 1639.2310542.77 1639.0810547.74 1639.18 

Manning's n Values nu"= 3 
Sta n Val Sta n Val Sta n Val 

***l***i*********t*t*****tt l**l**t**r****,*~~~*~**,**.** 

9592.94 .033 9923.23 .05210167.71 .033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9971.0610118.41 427 483.786 549 .1 . 3  

CROSS SECTION OUTPUT Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

E.G. Elev (ftl * 1636.55 * Element 
* Vel Head (ftl * 0.04 * wt. n-Val. 
* W.S. Elev (ft) * 1636.51 * Reach Len. (ft) 
* Crit W.S. (it) * 1636.26 * Flow Area (sq ft) 
* E.G. Slope (ft/ftl *0.006483 * Area (sq ftl 
Q Total (cfsl * 250.00 * Flow (cfsl 

* Tap Width Ift) * 317.20 * Top Width (ftl 
* Vel Total (ft/s) * 1.61 * Avg. Vel. (ft/s) 

Max Chl Dpth (ft) * 0.73 * Hydr. Depth ift) 
* Conv. Total icfs) 3104.9 * Conv. (cfsl 
Length Wtd. lit1 * 483.27 * wetted Per. (ftl 

* Min Ch El ifel * 1635.78 * Shear (lb/sq ftl 
* Alpha * 1.07 ' stream Power (lb/ft 31 
Frctn Lo55 lft) * 2.94 * Cum Volume (acre-it) 
C 6 E LO55 if11 * 0.00 * Cum SA (acres) 

***/***,***tt*l****,**~*,**~*,.,*******~~****.*.~~~*h.**~~** 

Left OB * 
* 0.050 * 
* 427.00 * 
* 22.88 * 

22.88 * 
* 28.~37 * 

Channel * Right OB * 
0.052 ' 0.047 * 
483.79 * 549.00 * 
101.02 * 31.41 * 
101.02 31.41 * 

Warning: Tho energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need far additional cross sections. 

CROSS SECTION OUTPUT 
*~**,*~*...**,*~*****, 
E.G. Elev (ftl 
Vel Head (ft) 
W.S. Elev (ft) 

* Crit W.S. (ftl 
E.G. Slope lft/ftl 

* Q Total (cfs) 
+ Top Width (ftj 
* vel Total (ft/s) 
*Max Chl Dpth (ftl 
Conv. Total (cis) 

Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* 1636.74 ' Element 
* 0.06 Wt. n-Val. 
* 1636.68 * Reach Len. Ifti 
* 1636.27 * Flow Area  (sq ft) 
*0.005896 * Area (sq it) 
* 250.00 * Flow (cfsl 
* 147.35 * Top Width (ftl 

1.97 * Avg. Vel. (ft/sl 
* 0.90 * Hydr. Depth (ft) 

3255.7 ' Conv. (cfsl 

* * * * * , f * t * * f * * f * t l * , * * * t * * * ~ * * * * ~ * ~ * ~ + * *  

Left OB * Channel * Right OB * 
0.052 * 

* 427.00 .* 483.79 * 549.00 * 
126.79 * 

* 126.79 * 
* 250.00 * 
* 147.35 ' 
* 1.97 * 



* Lenath Wtd. lftl * 483.79 * Wetted Per. (ftl 
* ~in-ch El (ftl 1635.78 * Shear llb/sq ftl 0.31 * 
* Alpha * 1.00 * stream Power (lb/ft r )  * * 0.62 * 
* Frctn Loss (ftl * 2.97 * Cun Volume (acreeft1 * 6.63 * 52.29 * 3.35 * 
* C L E LOSS lftl * 0.00 * cum SA (acres1 * 6.50 * 43.93 * 3.92 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
sectlon. This may indicate the need for additional cross sections. 

Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* * * * * *+* * * * * * * * * *+  
* POS * Left Sta * Right Sta * Flow * Area * W.P. * Percent * 

Hydr * Velocity * 
* * (fti * Ifti * (cis) * ( s q  ftl * (ft) * con" 
*Depthift) (ft/s) * 
* 1 * LOB * 9782.00 * 9971.06 28.47 ' 22.88 * 69.86 * 11.39 * 
0.33 * 1.24 * 
' 2 * Chan * 9971.06 * 10118.41 ' 180.70 * 101.02 * 147.35 * 72.28 * 
0.69 ' 1.79 * 
* 3 * ROB * 10118.41 * 10333.08 * 40.82 * 31.41 * 100.00 * 16.33 * 
0.31 ' 1.30 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

***.**+*********** 

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

Profile It2 
% * * . * * * * * * * * * * * + * * * * * * * * * * * * * * * * * * % * * * * * * , + * * * * * * * * * * * + * * * * * * * * * * * * * * * * , + * , * * * * * * + * * * * * * * W * * * * * * *  

. *+****** ,********  
* POS * Left Sta * Right Sta * Flow Area * W.P. * Percent * 

Hydr * Velocity ' 
* (it) * lft) * (cfs) * rsq ftl * (ftl * Conv 

'Depthlit) * lit/sl * 
* 1 1 Chan * 9971.06 * 10118.41 * 250.00 * 126.79 * 148.85 * 100.00 * 
0.86 ' 1.97 * 
................................................................................................. 

* * * * * * * * * * * * * * * * * . A  

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: T4N-R3W-S18W 
REACH: Reach-l RS: 2.445 

INPUT 
Description: 
Station Elevation Data nun= 83 

Sta Elev sta Elev Sta Elev Sta Elev Sta Elev 
* , * * * ~ * ~ ~ , * * * * . * * ~ ~ * * * * * * h * ~ ~ * ~ * ~ * * * * + * * ~ * * * * * ~ * * * * * * ~ * * ~ * , , * * * * * * ~ * ~ * ~ ~ * * * * * * * %  
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Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section.   his may ~ndicate the need for additional cross sections. 

Profile #2 
t*t****f**********f~.*****l********~~~~~~*~.**,**~~'***~*****,~****~*****.~*,****~,*~~~+~,~~ 

*,**,****,*+****+* 
POS * Lett Sta ' Right Sta * Flow * Area * W.P. ' percent * 

Hydr * Velocity * 
* * * (ft) * lft) * (cEsI * (sq ftl (ft) * Conv 
*Depthlftl * (ft/s) * 
* 1 Chan * 9990.39 * 10151.51 250.00 * 128.17 * 162.42 * 100.00 * 

Warning: The energy lass was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: T4N-R3W-S18W 
REACH: Reach-l RS: 2.351 

INPUT 
Description: 
statmn Elevation Data num= 75 

Sta Elev sta Elev Sta Elev Sta Elev Sta Elev 
* * * * * * * 1 * * * * * * * * * * * * * % * * * * * * * * , + % * * * t * * f * * * * * * * * * * * * % * * * , * * * * * * * * * * * * * * * * * * * * * e *  

9376.57 1632.7 9402.42 1632.87 9405 1632.94 9444.02 1632.66 9455.11 1632.61 
9464.5 1632.4 9466.9 1632.37 9471.55 1632.33 9477.2 1632.27 9501.79 1632.04 
9503.23 1632 9509.8 1632 9531.69 1631.88 9540.24 1631.83 9544.39 1631.8 
9549.41 1631.8 9567.98 1631.74 9597.54 1631.72 9600.38 1631.8 9607.42 1631.8 
9609.59 1631.77 9631.49 1631.72 9636.83 1631.6 9656.86 1631.37 9707.18 1630.7 
9711.66 1630.67 9728.58 1630.57 9758.04 1630.39 9798.62 1630.21 9799.97 1630.2 
9800.32 1630.21 9801.14 1630.2 9850.51 1630.03 9850.92 1630.03 9852.12 1630 
9854.62 1630.03 9857.24 1630.03 9865.51 1630.01 9876.331630.026 9891.75 1630.05 
9902.08 1630.1 9909.5 1630.02 9911.83 1630 9931.16 1629.8 9957.16 1629.56 
9958.49 1629.6 9958.75 1629.6 9976.52 1629.57 9988.97 1629.5810010.98 1629.64 
10034.64 1629.710057.72 1629.8310078.93 1629.9410092.28 163010093.07 1630 
10102.31 1630.0510106.35 1630.0710107.92 1630.0710112.02 1630.0810122.43 1630.1 
10139.75 1630.1310145.72 1630.15 10151 1630.1610151.82 1630.1510154.58 1630.2 
10165.3 1630.310196.71 1630.6710220.92 1630.6710243.95 1630.8710284.19 1631.5 
10293.27 1631.610337.98 1631.6610338.46 1631.6610382.96 1631.4110383.49 1631.4 

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

* ,*a*****%******** , -******** ,%"*********** ,****% 

9376.57 ,033 9876.33 .05210093.07 ,033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9902.0810093.07 482 481.125 474 .I .3 

CROSS SECTION OUTPUT Profile #I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* E.G. Elev (ftl 
* Vel Head (it) 
W.S. Elev lftl 

* Crit W.S. (ftl 
* E.G. Slope lft/ftl 
* Q Total (cfsl 
* Top Width Ifti 
* Vel Total (ft/s) 
* Max Chl Dpth (ft) 
* Conv. Total (cfs) 
* Length Wtd. (ftl 
* Min Ch El (ft) 
* Alpha 
* Frctn LOSS Ifti 
* C & E LOSS lit) 

Element 
Wt. n-Val. 
Reach Len. (Etl 
Flow Area (sq it) 
Area (sq ftl 
Flow (cfs) 
Top Width lftl 
Avg. Vel. lft/sl 
Hydr. Depth IEtI 
Conv. Icfs) 
Wetted Per. lftl 
Shear llb/sq ft) 
stream Power (lb/ft sl 
Cum Volume (acre-ftl 
Cum SA (acres) 

Left OB 
0.037 
482.00 
28.11 
28.11 
35.55 
131.22 
1.26 
0.21 
408.1 
131.22 
0.10 
0.13 
32.06 
58.73 

Channel * 
0.052 * 
481.13 * 
111.40 * 
111.40 * 
193.56 * 
190.99 * 
1.74 * 
0.58 * 

2222.1 * 
190.99 * 
0.28 ' 
0.48 * 
31.77 ' 
40.22 * 

Right 08 * 
0.033 * 
474.00 ' 
15.34 * 
15.34 * 
20.89 * 
15.04 * 
1.36 * 
0.20 * 
239.8 * 
75.04 ' 
0.10 * 
0.13 * 
17.21 * 
46.67 * 

P:WWARIOOWOO~~\~~~O~FO~~P\WR\R~~D~\I~EC-RAS REPORTS\T4N.R1W.S077S16~S17_S18E.S18W.doc Page 21 1 of261 



Warning: The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous crass 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* E.G. Elev (ftl * 1630.51 * Element * Left on * Channel * Right OB 
* Vel Head iftl 0.05 ' Wt. "-Val. * 0.052 * 
* W.S. Elev ift) 1630.45 * Reach Len. (It1 482.00 * 481.13 ' 474.00 * 
* Crit W.S. iftl * 1630.12 * Flow Area (sq ftl 134.17 * 
* E.G. Slope Ifttftl *0.006847 * Area lsq ftl * 134.17 * 
* Q Total (cfsl * 250.00 * Flow (cfsl * 250.00 * 
Top Width lftl 190.99 * Top Width (ftl + * 190.99 * + 

* Vel Total (fttsl * 1.86 * Avg. Vel. jft/sl 1.86 * 
* Max Chl Dpth lftl 0.89 * tlydr. Depth (ftl * 0.70 * 
conv. Total (cis) * 3021.4 * Conv. (cis) * 3021.4 * 

* Length Wtd. iftl 480.38 * Wetted Per. Iftl * 191.80 ' 
+ Min Ch El ift) * 1629.56 * Shear Ilbtsq ftl 0.30 
Alpha * 1.00 * stream Power (lb/ft sl * * 0.56 + 

* Frctn Loss lftl * 3.23 * Cum Volume (acre-ft) " 6.63 - 49.38 * 3.35 * 
C h E Loss lit) * 0.00 * Cum SA (acres1 * 6.50 * 40.22 * 3.92 * 

* * t * * * * * * * * * * * * * * + , r * * * * * * * * * * % ~ ~ ~ ~ ~ * * * * * * + ~ ~ + * * * , + ~ * * * ~ * % ~ * * * * * * * * * * ~ * * * * * * * * * * * * * ~ * * * ~ * * * * ~ ~ ~  

Warning: The energy loss was greater than 1.0 it (0.3 ml. between the current and previous crass 
section. This may indicate the need for additional cross sections. 

Profile P1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*,**************** 
* POS * Left Sta * Right Sta * Flow * Area - W.P. * Percent + 

Hydc * Velocity * 
* Iftl * lftl * ICfSI . (Sq ftl * (ftl * conv 

*Depth(ftl * (ft/sl * 
* 1 * LOB * 9639.33 * 9902.08 * 35.55 ' 28.11 * 131.22 * 14.22 * 
0.21 * 1.26 ' 
* 2 * Chan * 9902.08 * 10093.07 * 193.56 * 111.40 * 190.99 * 77.42 * 
0.58 ' 1.74 * 
' 3 * ROB * 10093.07 * 10238.28 * 20.89 * 15.34 * 15.04 * 8.36 * 
0.20 ' 1.36 ' 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
***********.****+, 

* POS * Left Sta * Right Sta + Flow Area ' W.P. * Percent ' 
Hydr * Velocity * 

* lftl * iftl * icts1 * ISq ft) * lftl + conv 
*Depth(ftl * Iftts) * 
* I * Chan + 9902.08 ' 10093.07 * 250.00 * 134.17 * 191.80 * 100.00 * 
0.70 * 1.86 ' 
* . * t * * * l * * , * * * * * . * t * . . ~ * * * * * * * * * * * l * f * ~ ~ * ~ ~ * * + * * * ~ , . ~ * * ~ ~ ~ * * * ~ ~ * ~ . , ~ * * * * * * * * * * * ~ ~ ~ * ~ ~ * * * * ~ ~ ~ * ~ ~  

***** ,*********+** 

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

CROSS SECTION 

RIVER: TBN-R3W-S18W 
REACH: Reach-1 RS: 2.260 

INPUT 
Description: 
station Elevation Data num= 59 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
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Manning's n Values nUm= 3 
sta n val Sta n Val Sta n Val 

******.**+**,****%****************************** 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Eapan. 
9959.9410049.48 545 461.922 399 .1 .3 

CROSS SECTION OUTPUT Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ft) * 1627.11 Element * Left OB * Channel * Right OB * 
* Vel Head (ft) * 0.04 * Wt. "-Val. * 0.045 * 0.052 * 0.049 * 
* W.S. Elev (ft) * 1627.07 Reach Len. lft) * 545.00 * 461.92 * 399.00 * 
* Crlt W.S. lftl * Flow Area (99 Zt) * 31.84 * 68.79 61.67 * 
* E.G. Slope Ift/ftl *0.006107 * Area (sq ft) * 31.84 * 68.79 * 61.67 * 
* Q Total (cfs) * 250.00 * Flow (cfs) 37.72 * 128.84 * 83.43 * 
* Top Width lft) * 369.95 ' Top Width lft) 111.73 * 89.54 * 168.68 * 
* Vel Total (ft/5) * 1.54 * Avg. Val. lft/s) * 1.18 1.87 * 1.35 * 
* Max Chl Dpth lftl * 0.97 * Hydr. Depth lft) + 0.28 * 0.77 * 0.37 * 
* Conv. Total lcfs) * 3199.1 Conv. lcfs) * 482.7 * 1648.7 ' 1067.7 ' 
* Length Wtd. (ft) 458.87 * Wetted Per. (ft) 111.13 89.55 ' 168.68 ' , *MinChEl(ft) * 1626.10 * Shear (lb/sq ftl * 0.11 * 0.29 * 0.14 * 
Alpha * 1.11 * Stream Power llb/ft s )  * 0.13 * 0.55 * 0.19 * 

* Frctn Loss lft) * 2.69 * Cum Volume (acre-ft) * 31.73 ' 30.77 * 16.79 * 
* C 6 E LOSS Ifti * 0.00 * Cum SA (acres) * 57.39 * 38.68 * 45.34 * 
f * / * f * * * . * * * * * * * * * * * * * * * . * * * + * * * * % * , , * * * * * * * * * * * * * * * * * * , * * * * * * * , * * * * * * * * * * * * * a * * * * * * * * * * * * * * * * *  

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

CROSS SECTION OUTPUT Profile #2 
* * * * f * * * * * f * f * * * * * * * * * * * * * * * * * * * * * * * * * / * * * * * * * * *%** * * * * * * * *%** * * * * * * * * * , * * * * * * * * * * * * * * * * *%* , * , *  

* E.G. Elev lft) * 1627.27 * Element Left OB * Channel * Right OB * 
* Vel Head lft) + 0.07 * Wt. n-Val. * 0.052 * 0.052 * 0.052 * 
* W.S. Elev lft) * 1627.21 * Reach Len. (ft) * 545.00 * 461.92 * 399.00 ' 
* Crit w.S. (ft) * * Flow Area Isq ft) * 13.57 ' 80.94 * 29.55 * 
* E.G. Slope lft/ftl *0.006598 * Area lsq ft) * 13.57 * 80.94 * 29.55 * 
* Q Total lcfs) * 250.00 ' Flow lcfs) * 19.77 * 175.65 ' 54.58 * 
* Top Width (ft) * 157.29 * Top Width (ft) * 26.79 * 89.54 * 40.96 * 
* Vel Total (ft/s) * 2.02 Avg. vel. (ft/s) * 1.46 * 2.17 * 1.85 * 
" Max Chl Dpth (ftl * 1.11 * Hydr. Depth lft) * 0.51 ' 0.90 0.72 * 
* Conv. Total lcfs) * 3077.6 ' Conv. (ctsi * 243.4 ' 2162.3 * 671.9 * 
* Length Wtd. (ftl * 458.34 * Wetted Per. (ftl + 27.30 * 89.55 ' 41.64 
* Min Ch El (ft) * 1626.10 * Shear (lb/sq ft) 0.20 a 0.37 ' 0.29 * 
* Alpha 1.04 * Stream Power llb/ft s )  ' 0.30 * 0.81 * 0.54 * 
* Frctn Loss (ftl * 2.69 " Cumvolume (acre-ft) * 6.55 48.20 * 3.19 * 
* C & E LOSS (ft) * 0.00 * Cum SA (acres) * 6.35 * 38.68 * 3.69 * 
............................................................................................... 

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile %1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* + * * * * * * * * * * f * * * , *  

POS *  eft sta * ~lght sta * Flow * Area ' W.P. * Percent ' 
Hydr ' Veloclty * 



* l f t l  * l f t l  ( c f s l  * ( s q  f t )  * l f t l  * Conv 
* D e p t h ( f t )  * ( f t / s )  r 
' 1 * LOB * 9719 .81  * 9959 .94  * 37 .72  * 31.84 * 111 .73  * 15 .09  * 
0.28 * 1 . 1 8  * 
+ 2  * Chan * 9959 .94  * 10049 .48  * 128 .84  * 68.79 * 89 .55  * 5 1 . 5 4  * 
0.77 * 1 . 8 7  * 
* 3  * ROB * 10049 .48  * 10266.54 * 8 3 . 4 3  * 61.67 * 168 .68  * 33.37 * 
0 . 3 7  * 1 . 3 5  * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*,******.*+******* 

Warning: The e n e r g y  l o s s  was g r e a t e r  t h a n  1 . 0  f t  ( 0 . 3  m ) .  be tween  t h e  c u r r e n t  and  p r e v i o u s  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 .  

P r o f i l e  HZ 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

******************  
* Po3 L e f t  S t a  * R i g h t  S t a  * Flow * Area  * W.P. ' P e r c e n t  * 

Hydr * V e l o c i t y  * 
* l f t )  * ( f t )  * ( c f s )  * l s q  f t )  * l f t )  * Conv 

* D e p t h l f t l  * l f t / s l  * 
* 1 * LOB * 9719 .81  + 9959.94 * 19 .77  * 13 .57  + 27.30 * 7 . 9 1  " 
0 . 5 1  * 1 . 4 6  * 
* 2  * Chan * 9959.94 * 10049 .48  * 175 .65  * 80.94 * 89 .55  * 70 .26  * 
0 . 9 0  2 .17  ' 
' 3  * ROB 10049 .48  * 10266 .54  * 54.58 * 2 9 . 5 5  * 41 .64  * 21.83 * 
0 . 7 2  * 1 . 8 5  * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

****************+*  

Warning:  The e n e r g y  l o s s  was g r e a t e r  t h a n  1 . 0  f t  ( 0 . 3  m). be tween  t h e  c u r r e n t  and p r e v i o u s  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: T4N-R31i-S18W 
REACH: Reach-1 RS: 2 . 1 7 3  

INPUT 
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= 50 

S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9504.4 1 6 2 5 . 1  9542 .57  1625 .26  9557.46 1625 .28  9569.91 1 6 2 5 . 3  9606.91 1625.59 
9625.47 1 6 2 5 . 6  9629.91 1625 .58  9642.97 1625 .51  9668 .37  1625 .38  9 6 9 7 . 1 3  1 6 2 5 . 3  
9736.07 1625 .06  9744.69 1625 9763.84 1624.87 9770 .07  1624.82 9773 .96  1624 .8  
9795 .06  1624.72 9805.48 1624.62 9814.78 1624 .5  9834.52 1624 .46  9859 .48  1 6 2 4 . 3  
9859 .54  1 6 2 4 . 2 7  9859 .65  1624 .27  9873.451624.189 9883.59 1624 .13  9900 .53  1 6 2 4 . 0 1  
9900 .74  1624 9901 .32  1624 9919.03 1623.87 9933 .03  1623 .77  9938.04 1 6 2 3 . 7 3  
9973 .46  1 6 2 3 . 5  9995 .39  1 6 2 3 . 5 9 1 0 0 8 3 . 5 9  1623 .7710104 .73  1623.9210111.121623.964 

10144 .55  1624 .210169 .59  1624 .45  1 0 2 1 4 . 1  1624 .8110236 .98  1625.0510257.78 1 6 2 5 . 1 7  
10339 .5  1625 .810350 .24  1625 .9210354 .82  1625 .9610358 .69  1625.99 10371.9 1626 .11  

10443.42 162710457.69 1627.1410467.03 1627 .2610525 .06  1627 .2510560 .77  1627.27 

Manning ' s  n V a l u e s  num= 3  
s t a  n V a l  S t a  n V a l  S ta  n V a l  

* * * * * * * * * * t * * * * * * * . * t t * * * * f * * * /+** * * l * * * *+*** , * *  

9504.4 , 0 3 3  9873 .45  .05210144.55 , 0 3 3  

Bank S t a :  L e f t  R i g h t  L e n g t h s :  L e f t  Channe l  R i g h t  Coef f  C o n t r .  Expaii. 
9933.0310083.59 484 489 .965  483 .1 . 3  

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

* E.G. E l e v  l f t l  * 1 6 2 4 . 4 2  * Element  * L e f t  OB * Channe l  * R i g h t  0 8  * 
* V e l  Head I f t l  0 . 0 4  * W t .  "-Val. * 0 .051  * 0 . 0 5 2  * 0 . 0 5 1  * 
* W.S. E l e v  ( f t l  * 1624 .38  * Reach Len.  l f t l  * 484.00 * 489.97 + 483.00 * 
* C r i t  W.S. l f t l  * 1624 .08  * Flow Area ( s q  f t l  * 26.05 * 1 1 0 . 2 1  * 25.65 * 
* E.G. S l o p e  ( f t / f t )  *0 .005647  ' Area  ( s q  f t l  + 2 6 . 0 5  * 1 1 0 . 2 1  * 2 5 . 6 5  * 
* Q T o t a l  l c f s )  * 250 .00  * Flow l c f s l  2 8 . 9 3  * 1 9 2 . 2 2  * 28.84 " 



1 315.43 * Top Width lftl * 85.93 
* 1.54 * ~ v g .  Vel. lft/sl * 1.11 * 
* 0.88 * Hydr. Depth lftl * 0.30 
* 3326.9 * Conv. lcfs) * 385.1 * 

* * 488.25 * Wetted Per. (ftl 85.94 * 
* .. - .- . * 1623.50 * Shear (lb/sq ft) * 0.11 * 
* Alpha * 1.10 * stream Power llb/ft s)  0.12 ' 
* Frctn Loss lft) * 2.35 * Cum Volume (acre-ft) * 31.37 * 
* c & E loss lit) * 0.00 * Cum SA (acres) * 56.15 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* E.G. Elev Ift) * 1624.58 * Element * Left OB * Channel * Right OB * 
* vel Head Ift) * 0.06 *Wt.n-Val. * * 0.052 

* w.s. Elev (ft) * 1624.53 * Reach Len. lftl * 484.00 * 489.97 * 483.00 * 
* Crit W.S. lftl * 1624.09 '  low Area lsq ft) * 132.36 ' 
* E.G. Slope lft/ft) '0.005257 * Area lsq ftl 132.36 * 
* Q Total lcfs) 250.00 * Flow Icfal * 250.00 ' 
* Top Width (ft) * 150.56 * Top Width lftl + * 150.56 * 
vel Total (ft/s) * 1.89 * Avg. Vel. (ft/sl 1 . 8 9 *  % 

* Max Chl Dpth lft) + 1.03 * Hydr. Depth lftl * * 0.88 * 
* Conv. Total Icfs) * 3447.9 * Conv. lcfsl * 3447.9 * * 
* Length Wtd. lftl * 489.97 * Wetted Per. lftl * * 152.07 ' * 
* Min Ch El (It) * 1623.50 * Shear llb/sq ft) 0.29 * * 
* aloha * 1.00 * stream Power llb/ft 81 * * 0.54 * * 
F&tn LOBS (ft) * 2.32 * cum volume (acre-ft) * 6.47 * 47.07 * 3.05 * 

* C & E Loss lftl * 0.00 * Cwn SA (acres) * 6.18 ' 37.40 * 3.51 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

** .***********%+** 
* Po?. * Left Sta ' Right Sta ' Flow * Area  * W.P. ' Percent * 

Hydr * Velocity * 
* lftl * lftl * lcfs) * 15q ft) * lft) * conv 
*DepthIftl * lft/sl * 
* 1 * LOB * 9718.72 * 9933.03 * 28.93 ' 26.05 85.94 * 11.57 * 
0.30 * 1.11 * 
* 2 * Chan * 9933.03 * 10083.59 ' 192.22 * 110.21 * 150.56 * 76.89 * 
0.73 * 1.74 ' 
* 3 ROB * 10083.59 * 10322.18 * 28.84 * 25.65 ' 78.94 * 11.54 * 
0.32 ' 1.12 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

.*..,**+***.*****% 

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

* POS * Left Sta * Right Sta * Flow * Area * W.P. * Percent * 
Hydr ' Velocity * 
* 

+ lft) * lftl * lcfs) * lsq ft) * lft) * Conv 
*Depthlft) * lft/sl * 
' 1 * Chan * 9933.03 * 10083.59 * 250.00 * 132.36 * 152.07 * 100.00 * 
0.88 * 1.89 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION 



RIVER: T4N-R3Yi-S18W 
REACH: Reach-l RS: 2.080 

INPUT 
Description: Interpolated paint added at 110140.08, 1621.6021 to set bank 

station. 
Station Elevation Data "om= 64 

Sta Elev sta Elev Sta Elev Sta Elev Sta Elev 
I . . . * * l * l l * * * l f * f * * ~ * ~ ~ ~ ~ * * * * ~ * ~ * ~ * ~ * * * * ~ * * ~ * ~ ~ ~ ~ * + * * * ~ * * ~ * ~ , ~ ~ * ~ * * ~ . ~ * * * * * * ~ * ~ *  

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

* * * * * * * * * I * * * * * * * * * * * t * * * * * * * * * * * * , % * * * * * . * * . , * * A *  

9516.66 ,033 9840.63 .05210171.31 ,033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9982.0110140.08 490 493.934 479 .1 .3 

CROSS SECTION OUTPUT Profile #1 
* X * * * * * * * * * * * * * t * * t , ~ * * , + * . , * * * * ~ h * * ~ * * * * ~ * * . * * ~ * * ~ ~ * ~ ~ ~ ~ * * * * ~ ~ ~ ~ * ~ ~ * * * * ~ ~ ~ ~ ~ ~ ~ ~ ~ * * * ~ * ~ ~ ~ ~ * * * ~ *  

* E.G. Elev lft) 1622.07 + Element * Left OB * Channel * Right OD * 
' Vel Head ifti * 0.03 ' Wt. "-Val. * 0.049 * 0.052 * 0.052 ' 
W.S. Elev ift) * 1622.04 * Reach Len. lft) * 490.00 * 493.93 * 419.00 * 

* Crit W.S. lit) * 1621.75 ' Flow Area lsq ft) * 11.20 * 114.61 * 8.97 * 
* E.G. Slope lft/ftl *0.004149 * Area (sq ft) * 71.20 * 114.61 * 8.91 ' 
Q Total lcfs) * 250.00 * Flow (cfs) * 73.44 ' 170.25 * 6.31 ' 

* Top Width (ftl * 397.34 ' Top Width lftl * 197.99 * 158.01 * 41.28 * 
* Vel Total lft/s) * 1.28 * Avg. Vel. lft/sl * 1.03 * 1.49 * 0.70 ' 

Max Chl Dpth ift) * 0.99 * Hydr. Depth lft) * 0.36 ' 0.13 * 0.22 ' 
* Conv. Total (cfsl * 3881.1 * Conv. Lcfs) * 1140.1 ' 2643.0 * 97.9 * 
* Length Wtd. ift) * 491.68 * Wetted Per. lftl * 191.99 * 158.08 * 41.29 * 
* Min Ch El lftl * 1621.05 * Shear (lb/sq ftl 0.09 * 0.19 * 0.06 * 
* Alpha * 1.11 * Stream power (lb/ft s) * 0.10 * 0.28 * 0.04 ' 
* Prctn Lass ift) * 2.72 + Cum Volume (acre-ft) * 30.83 * 28.56 * 16.19 * 
* C & E LOSS lftl * 0.00 * Cum SA (acres1 * 54.57 * 35.67 * 43.54 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #2 
* * * * * * * / / ~ . l * * * * * * . * * ~ ~ * + . , * ~ ~ ~ * * * ~ ~ ~ ~ * ~ * ~ * * * * * * ~ ~ * , * * * ~ * * ~ * * ~ , ~ * * * ~ ~ * ~ * * * , * ~ * * ~ ~ ~ * * b ~ * ~ * , * * ~ ~ *  

E.G. Elev lft) * 1622.27 * Element * Left 00 * Channel * Right 08 ' 
' Vel Head Ift] * 0.05 * Wt. "-Val. 0.052 * 
* W.S. Elev !ft) * 1622.22 * Reach Len. lft) * 490.00 * 493.93 * 419.00 * 
* crit W.S. (ft) * Flow A r e a  !sq ftl * 143.44 * 
* E.G. Slope lft/ftl '0.004280 Area lsq ftl * 143.44 ' 
* Q Total lcfsi 250.00 * Flow lcfs) * 250.00 * 
* Tap Width lft] * 158.07 * Top Width lftl * 158.01 * 
* Vel Total lft/s) 1.74 ' Avg. Vel. Ift/sl * 1.74 * 
' Max Chl Dpth iftl 1.17 llydr. Depth lftl * 0.91 * 
* Conv. Total (cfs) * 3821.5 * Con". icfsl * 3821.5 * 
* Length Wtd. (It) * 493.64 * Wetted Per. iftl * 159.32 * 
Min Ch EY (ft) * 1621.05 * Shear llb/sq ftl * 0.24 ' 

* Alpha * 1.00 * Stream Power llb/ft s )  * * 0.42 '. 
* Frctn Loss lft) " 2.16 * Cum Volume [acre-ft) 6.47 * 45.51 * 3.05 ' 



* C L E Lo55 iftl 0.00 ' Cum SA (acres1 * 6.18 * 35.67 + 3.51 * 

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional crass sections. 

Profile #I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

, ,***%************ 
* POS * Left Sta * Right Sta * Flow * Area * W.P. * Percent * 

Hydr Velocity * 

'Depthlft) * lft/sl 
* 1 * LOB 
0.36 * 1.03 * 
' 2 * Chan 
0.73 * 1.49 * 
* 3 ROB 
0.22 * 0.70 * 

lftl 

9749.34 

9982.01 

10140.08 

("151 (Sq ftl . 
73.44 71.20 ' 

170.25 * 114.61 * 

6.31 ' 8.97 ' 

lftl * 

197.99 * 

158.08 * 

41.29 * 

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need far additional cross sections. 

Profile #2 
* + l ~ l ~ ~ ~ * l f * * , t * / * * * * * * * * ~ * ~ ~ ~ , , ~ * , , , ~ , * , ~ , + . * * * * ~ + ~ ~ ~ ~ * ~ * ~ ~ * * ~ ~ * ~ * * * * ~ * * * ~ * * * ~ * ~ * * * ~ ~ ~ * ~ * , , ~ * ~ * ~  

* * * * * * * * * * * * * * * * * a  

* Po5 * Left Sta * Right Sta * Flow * Area * W.P. * Percent * 
Hydr * Velocity * 

' lftl (it1 * Icfsl ( ~ q  ftl * lftl conv 
*Depthlftl * lft/sl * 
' 1 Chan * 9982.01 * 10140.08 ' 250.00 * 143.44 * 159.32 * 100.00 * 
0.91 * $74 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

***.**+,*******%** 

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

CROSS SECTION 

RIVER: T4N-R3W-S18W 
REACH: Reach-1 RS: 1.987 

INPUT 
Description: Interpolated point added at 110103.1, 1618.71 to set bank station. 
Station Elevation Data "urn= 86 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Mannmg's n Values n m =  3 



s t a  n v a l  s e a  n Val S t a  n Val 
***********,+***/**+***,***,************,*+ 

9299.33 ,033 9936.8 .05210126.62 ,033 

Bank S t a :  L e f t  Right  Lengths :  L e f t  Channel Right  Coeff Contr .  Expan. 
9980.1 10103.1 326 310.929 291 .1 . 3  

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

* E.G. E l ev  ( f t l  * 1619.35 * Element L e f t  OB * Channel * Right  OB * 
* Vel Head ( I t )  * 0.05 W t .  n-Val. * 0.045 - 0.052 * 0.044 " 
* W.S. Elev  l f t l  * 1619.30 * Reach Len. l f t l  * 326.00 * 310.93 * 291.00 * 
* C r i t  W.S. l f t l  * 1619.07 * Flaw Area ( s q  it1 * 40.48 * 81.68 * 21.99 ' 
* E.G. Slope  i f t l f t )  '0.007761 * Area l sq  f t l  * 40.48 * 81.68 " 21.99 * 
* Q T o t a l  ( c f s )  * 250.00 * Flow l c f s l  * 59.20 * 156.51 * 34.29 * 
* Top Width i f t )  * 337.56 * Top Width i f t l  147.88 * 123.00 * 66.69 
* Vel T o t a l  l f t / s )  1 .73  * Avg. Vel .  ( f t l s )  * 1.46 * 1.92 * 1.56 
+ Max Chl Dpth i f t l  * 0.74 * H y d r . D e p t h  ( f t l  0.27 * 0.66 * 0.33 + 

* Conv. T o t a l  i c f s )  * 2837.9 Conv. i c f s l  672.0 * 1776.7 ' 389.2 
* Length Wtd, i f t )  * 310.09 * Wetted Pe r .  i f t )  * 147.88 " 123.00 * 66.69 * 
* Min Ch El  i f t l  * 1618.56 Shea r  ( l b / s q  f t l  * 0.13 * 0.32 + 0 .16  * 

Alpha * 1.04 * Stream power ( l b / f t  s )  ' 0.19 * 0.62 * 0 .25  * 
* F r c t n  Loss l f t )  * 1.82 * cum volume ( a c r e - f t )  * 30.20 * 27.45 * 16.02 * 
* c 6 E LOSS l f t )  * 0.00 * cum SA (ac re s1  * 52.63 * 34.07 * 42.95 ' 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy l o s s  was g r e a t e r  t han  1 .0  f t  ( 0 .3  ml. between t h e  c u r r e n t  and p rev ious  cross 
s e c t i o n .    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 s e c t i o n s .  

CROSS SECTION OUTPUT P r o f i l e  #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

+ E.G. E l ev  l f t )  * 1619.51 * Element * L e f t  0B * Channel * Right  08 * 
* Vel Heed ( f t l  * 0.07 * W t .  "-Val. * 0.052 * 0.052 * 
* W.S. Elev  l f t l  * 1619.44 * Reach Len. i f t )  * 326.00 310.93 * 291.00 • 
* C r i t  W.S. i f t l  * 1619.09 * Flow Area i sq  f t )  * 18.98 * 99.22 * + 
* E.G. Slope  l f t l f t l  *0.007587 ' Area i s ¶  E t l  * 18.98 * 99.22 * 
* Q T o t a l  ( ~ £ 8 )  * 250.00 * Flow ( c f s l  * 36.85 * 213.15 " 

Top Width l f t l  * 149.89 * Top Width i f t l  * 26.89 ' 123.00 ' 
* v e l  T o t a l  I E t / s )  * 2.12 ~ v g .  v e l .  i f t l s l  * 1.94 * 2.15 * 
* Max Chl Dpth l i t ]  * 0 .88  Hydc. Depth l f t l  * 0.71 * 0 . 8 1  * 
* Conv. T o t a l  ( c i s )  * 2870.1 * Conv. l c f s )  * 423.0 * 2447.1 * 
* Length Wtd. I f t )  * 312.04 * Wetted Pe r .  i f t l  * 27.56 * 123.74 * 
+ Min Ch E l  l i t 1  * 1618.56 ' Shear  l l b / s q  f t l  * 0 .33  ' 0.38 * 
* Alpha * 1.00 * ~ t c ~ ~ m ~ o w e r ( l b / f t s ) ~  0.63 * 0.82 ' 
* F r c t n  LOSS i f t l  * 1 .61  * cum volume ( a c r e - f t )  * 6.36 " 44.14 * 3.05 ' 
* C 6 E LOSS i f t j  0 .01  * Cum SA [ a c r e s )  * 6.03 * 34.07 * 3.51 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy l o s s  was g r e a t e r  t h a n  1 . 0  f t  ( 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 .  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 s e c t i o n s .  

P r o f i l e  #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

,**,,*,*,********* 
POS * L e f t  S t a  * Right  S t a  * Flow Area * W . P .  * Percen t  * 

Hydr * V e l o c i t y  * 
* * i f t )  * ( f t l  * ( c f s l  * i sq  f t l  * 1ft.l * Con" 

*Dep th i f t l  * I f t l s l  * 
' 1 * LOB * 9639.72 * 9980.10 * 59.20 * 40.48 * 147.88 * 23.68 * 
0.27 * 1.46 * 
* 2 * Chan * 9980.10 10103.10 * 156 .51  * 81.68 * 123.00 ' 62.61 ' 
0.66 * 1.92 * 
* 3 * ROB * 10103.10 * 10278.46 * 34.29 * 21.99 * 66.69 * 13.72 * 

Warning: The energy l o s s  was g r e a t e r  t han  1 . 0  it 10.3 ml ,  between t h e  c u r r e n t  and p rev ious  cross 
s e c t i o n .  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 s e c t i o n s .  

P r o f i l e  #2 



******,***%,**%*** 

* * Po5 * L e f t  S t a  * R i g h t  S t a  * Flow * A r e a  * W.P. * P e r c e n t  * 
Hydr * V e l o c i t y  * 

* ( f t l  * l f t l  * ( c f s l  * i s q  f t l  * l f t l  * Con" 
' D e p t h l f t )  ( £ t / s )  * 
* 1 LOB * 9639.72 * 9980.10 * 36 .85  * 1 8 . 9 8  * 27 .56  * 14 .74  * 
0 . 7 1  * 1 . 9 4  ' 
* 2 * Chan * 9980 .10  * 10103 .10  * 213 .15  * 99 .22  * 123 .74  * 85 .26  ' 
0 . 8 1  * 2 .15  * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

w a r n i n g :  The e n e r g y  l a s s  was g r e a t e r  t h a n  1 . 0  f t  ( 0 . 3  ml .  be tween  t h e  c u r r e n t  a n d  p r e v i o u s  cross 
s e c t i o n .  T h i s  may i n d i c a t e  t h e  n e e d  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: T4N-R3W-S18W 
REACH: Reach-1 RS: 1 . 9 2 8  

INPUT 
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  D a t a  nun= 55 

S t a  E l e v  S t a  E l e v  S t a  E l e v  Sta E l e v  S t a  E l e v  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

M a n n i n g ' s  n V a l u e s  mum= 3 
S t a  n V a l  S t a  n V a l  S t a  n V a l  

* * * * * * * f * * * l * * * f * * * * ~ * ~ ~ * ~ * ~ * * * * * * * % * , * ~ * * * * ~ * * *  

9568.04 . 0 3 3  9937.18 .052 10120 .5  , 0 3 3  

s a n k  S t a :  L e f t  R i g h t  ~ e n g t h s :  L e f t  Channe l  R i g h t  Coef f  C o n t r .  Expan.  
9937.1810064.36 437 467.714 500  .I . 3  

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

* E.G. E l e v  ( f t l  * 1617 .53  * Element  * L e f t  OB * C h a n n e l  R i g h t  OB * 
* V e l  Head ( f t l  0 . 0 3  * W t .  n-Val. * 0 .033  * 0 . 0 5 2  * 0 .045  * 
* W.S. Elev ( f t l  * 1 6 1 7 . 5 0  * Reach Len. l f t l  * 437.00 * 467 .71  * 500 .00  * 
* C r i t  W.S. ( f t l  * Flow Area  ( s q  f t l  * 3 1 . 1 6  ' 92 .53  * 49 .52  * 
* E.G. S l o p e  l f t / f t l  *0.004590 ' Area  l s q  f t l  * 3 1 . 1 6  * 92 .53  * 49.52 * 
* Q T o t a l  ( c f s )  250.00 ' Flow ( c i s 1  + 41 .87  * 1 4 4 . 9 1  * 63.22 * 
* Top Wld th  ( f t l  * 361 .79  * Top Width l f t )  * 106 .58  * 1 2 7 . 1 8  * 128 .02  * 
* V e l  T o t a l  ( f t / s )  1 . 4 4  * Avg. V e l .  ( f t / s l  * 1 .34  * 1 . 5 7  * 1 .28  * 

Max C h l  Dpth ( f t )  0 . 9 2  * H y d r . D e p t h  l f t l  * 0 . 2 9  * 0 . 7 3  * 0 . 3 9  ' 
Conv.  T o t a l  ( c f s l  * 3 6 9 0 . 1  * Conv. ( c f s l  618.0 ' 2139 .0  * 933.2 * 
L e n g t h  Wtd. ( f t l  4 7 7 . 9 7  * W e t t e d  P e r .  ( f t l  * 1 0 6 . 5 9  * 1 2 7 . 1 8  * 1 2 8 . 0 3  * 

* Min Ch E l  ( f t l  * 1 6 1 6 . 5 8  * S h e a r  ( l b / s q  f t l  * 0 . 0 8  * 0 . 2 1  * 0 . 1 1  * 
Alpha  * 1 . 0 3  * S t r e a m  Power ( l b / f t  s l  ' 0 . 1  0 . 3 3  * 0 .14  * 

* F r c t n  L o s s  ( f t )  * 2 . 6 7  * C u m V o l u m e l a c r e - f t l  2 9 . 9 3  * 2 6 . 8 3  1 5 . 7 9  ' 
* c & E LOSS l f t )  * 0 .00  * cum SA ( a c r e s 1  * 5 1 . 6 7  * 3 3 . 1 8  - 42.30 * 
%**+***,**************************************** ,* ,*** ,**+******** ,* .**>***,*****************+* 

Warning:  The e n e r g y  l o s s  was g r e a t e r  t h a n  1 . 0  f t  ( 0 . 3  m ) .  b e t w e e n  t h e  c u r r e n t  and previous cross 
s e c t i o n .  T h i s  may i n d i c a t e  t h e  n e e d  f a r  a d d i t i o n a l  cross s e c t i o n s .  

CROSS SECTION OUTPUT P r o f i l e  # 2  
+** * * * * t * * f * * * * * * * * * * * * t * * l * f * * * * t r * * * * * * * * * * * * * * * * * * * * * , *+* *%** * * * * * * *%** * * * * * * * * * * * * * * * * * * *+*  
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Manning's n Values n m =  3 
Sta n Val Sta n Val sta n val 

****+**,**************.*.*,*****%*%***.**,****** 
9461.2 ,033 9888.06 .05210314.43 ,033 

Dank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9888.0610030.35 402 461.159 474 .1 .3 

CROSS SECTION OUTPUT Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
E.G. Elev (it) * 1614.87 * Element Left 08 * Channel * R~ght OD * 

* Vel Head lftl * 0.03 * Wt. n-Val. * 0.033 * 0.052 * 0.051 * 
* W.S. Elev (ft) * 1614.84 * Reach Len. (ft) * 402.00 * 461.16 * 474.00 * 
* Crlt W.S. (it) 1614.65 * Flow Area lsq ft) * 15.26 * 62.11 * 117.38 * 
* E.G. Slope lft/ftl '0.006918 * Area (sq it) 15.26 ' 62.11 * 117.38 
* Q Total lcfs) * 250.00 * Flow Icfs) * 15.19 * 84.94 * 149.88 * 
* Top Width lftl * 566.97 * Top Width (ft) * 111.48 ' 142.29 * 313.20 * 
* vel Total lft/s) * 1.28 ' Avg. Vel. (ft/s) * 0.99 * 1.37 * 1.28 * 
Max Chl Dpth (ft) * 0.68 * Hydr. Depth lft) * 0.14 * 0.44 * 0.37 * 

* COO". Total Icfsl * 3005.8 * Conv. (cfsl * 182.6 * 1021.2 * 1802.0 * 
Length Wtd. (it) * 452.73 * wetted Per. lft) * 111.48 142.29 * 313.20 * 

* Min Ch El (ftl * 1614.16 * Shear llb/sq ft) * 0.06 0.19 * 0.16 * 
* Alpha * 1.02 * Stream Power (lb/ft SI * 0.06 * 0.26 * 0.21 * 
Frctn loss lft) 2.44 * Cum Volume lacre-ftl * 29.70 * 26.00 * 14.83 * 

* C & E LOSS lft) * 0.00 * cum SA (acres) * 50.58 * 31.73 * 39.77 * 
~ ~ * ~ * * + . ~ ~ ~ ~ % , ~ ~ ~ . * . * * * 2 ~ 8 * ~ * * * * . . ~ * * * * * * ~ % ~ * * * ~ + ~ * * * * * * * ~ ~ ~ * * * * * ~ % * % ~ * , ~ % ~ % ~ * ~ ~ * + * * * * * * * * * * * * ~  

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

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #2 
* ~ ~ * ~ * . * . * * * * * * ~ % ~ * ~ * * * * * * * * * + + * ~ * ~ * * * * * * * * * * * * ~ * ~ * ~ * * * * ~ ~ * ~ . * * * * * * * * * * * * * * * * , ~ * * ~ * * * * * * * ~ , % ~ * *  

. . 
* vei Total lft/s) 
* Max Chl Dath iftl 

* 1615.12 * Element 
. . - . . . . -- . 

* 1615.05 * Reach Len. lit1 
* 1614.82 ' Flow Area lsq it) 
*0.010676 * Area (sq ftl 
* 250.00 ' Flow (cfsl 
* 192.95 * Too Width iftl 

2.13 * ~ v g .  Vel. lft/s) 
* 0.89 * Hvdr. Death iftl 

* Left 08 Channel 
0.052 
461.16 
92.35 
92.35 

203.94 
142.29 
2.21 
0.65 

Right OD * 
0.052 
474.00 * 
25.10 * 
25.10 ' 
46.06 
50.66 ' 
1.84 * 
0.50 * . . .  . . ~~~~ 

* conv. Total (cfs) * 2419.5 con". (cis] * 1973.8 * 445.8 * 
Length Wtd. lft) * 454.22 * Wetted Per. lit) * 142.77 * 51.22 ' 

* Min Ch El lft) 1614.16 * Shear llh/sq Et) * 0.43 ' 0.33 * 
* Alpha * 1.01 * Stream Power (lb/ft s )  * 0.95 * 0.60 ' 
* Frctn LOSS (ft) * 2.41 * Cum Volume (acre-ftl 6.29 ' 42.06 * 2.91 * 
' C 6 E Loss (ft) * 0.01 * Cum SA (acres) 5.93 ' 31.73 * 3.22 * 
~ ~ % ~ * . * * * * * , ~ . , ~ ~ * * * * * * * * ~ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ~ ~ ~ ~ . ~ ~ ~ ~ ~ ~ ~ ~ % ~ * ' * * ~ ~ * ~ * * * * * * * ~ . * * * ~ * * *  

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

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile K1 



* POS * Left sea Right Sta * Flow * Area * W.P. * Percent * 
Hydr * Velocity ' 

* (ftl * (ftl .* (cfs) * (sq ftl * (ftl 'L Conv 
+Depthlft) * (ft/si * 
* 1 LOB 9674.63 + 9888.06 * 15.19 * 15.26 * 111.48 * 6.07 ' 
0.14 ' 0.99 * 
* 2 Chan * 9888.06 ' 10030.35 * 84.94 * 62.11 * 142.29 * 33.98 * 
0.44 * 1.37 * 
* 3 * ROB * 10030.35 * 10411.45 * 149.88 ' 117.38 * 313.20 * 59.95 * 
0.37 " 1.28 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*** . t . t /**+********  

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

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additiona1,cross sections. 

Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

**%*%,**+***+***** 

* Pos * Left 6ta Right Sta ' Flow * Area * W.P. * Percent ' 
Hydr * Velocity * 

* Ift) * (ft) * Icfs) * lsq ft) + ift) * con" 
*Depth(ftl (ft/s) * 
* 1 * Chan 9888.06 * 10030.35 * 203.94 * 92.35 * 142.77 * 81.58 * 
0.65 * 2.21 * 
* 2 * ROB * 10030.35 * 10411.45 * 46.06 * 25.10 * 51.22 ' 18.42 * 
0.50 * 1.84 * 
* * * * * ~ * * * * * t * t * * * * * * * * * ~ ~ ~ ~ ~ ~ * ~ k ~ ~ * ~ * * * * * * * ~ * * * . * . ~ ~ , ~ * * ~ ~ ~ * * * * * ~ ~ * ~ , , ~ ~ + ~ % . ~ + * * * ~ ~ * * * . ~ * * * * * * * . ~  

*********+*,*.**** 

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

Warning: The energy loss was greater than 1.0 ft 10.3 mi. between the current and Previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION I 

RIVER: T4N-R3W-S18W 
REACH: Reach-1 RS: 1.750 

INPUT 
Description: Flow rate starting at this cross-section and downstream is 

increased to 350cfs 
Station Elevation Data num- 86 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

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

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



Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9976.0910129.27 489 454.822 413 .I .3 

CROSS SECTION OUTPUT Profile #1 
* * * * * l * ~ * * * * * * ~ * f f f ~ * , * * , * + , + % ~ * * t ~ 9 ~ * ~ ~ * * * ~ % * ~ ~ ~ ~ * * ~ * * ~ * * % * ~ . ~ ~ , ~ . ~ ~ ~ % ~ ~ % * * ~ ~ ~ ~ ~ ~ ~ ~ * ~ * * *  

* E.G. Elev (ft) * 1612.43 * Element * Left OB * Channel * Right OB * 
* Vel Head (ftl * 0.03 * Wt. n-Val. * 0.051 * 0.052 0.049 * 
W.S. Elev (ftl * 1612.40 * Reach Len. iftl ' 489.00 * 454.82 + 413.00 * 

* Crit W.S. iftl * Flow Area (sq ftl * 92.79 * 114.12 * 42.27 * 
* E.G. Slope ift/ftl *0.004588 Area isq ftl * 92.79 * 114.12 * 42.27 
* Q Total icfsl * 350.00 * Flow icfsl 114.57 * 181.52 * 53.91 ' 
* Top Width (ftl * 464.93 * Top Width iftl 214.15 * 153.18 * 97.60 * 
* Vel Total (ft/sI * 1.40 * ~ v g .  Vel. ift/sl * 1.23 * 1.59 * 1.28 * 
* wax chl npth iftl * 1.03 * Hydr. Depth Iftl * 0.43 * 0.74 * 0.43 * 
* Conv. Total (cfs) * 5167.0 * conv. (cfsl 1691.3 * 2679.8 * 795.9 * 
* Length Wtd. (ftl * 453.02 * Wetted Per. 1%) * 214.15 * 153.19 * 97.60 * 
* win ch El (ftl * 1611.37 * Shear (lb/sq ftl 0.12 * 0.21 * 0.12 * 
* Alpha * 1.05 *Streampower ilb/fts) * 0.15 * 0.34 * 0.16 * 
* Frctn Loss iftl * 2.62 * Cum Volume (acre-ftl * 29.20 * 25.06 * 13.96 * 
* C L E LOSS (ftl * 0.00 * Cum SA (acres) * 49.08 * 30.17 * 37.53 * 
* * * * * * * % * * * , / , * * * % * * * * * * * * * ~ ~ ~ ~ ~ ~ * ~ ~ ~ * * * l * ~ * ~ * ~ * ~ ~ * ~ ~ ~ ~ ~ ~ * * * * * * * + * * * + * ~ ~ ~ ~ ~ ~ * , ~ ~ , * * * * ~ * ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  

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

CROSS SECTION OUTPUT Profile #2 
********"****************************%-**********************************%********************% 
" E.G. Elev (ftl 1612.71 * Element * Left OB * Channel * Right 08 * 
* vel Head Iftl * 0.05 * Wt. "-Val. * 0.052 ' 0.052 * 
* W.S. Elev ift) * 1612.67 * Reach Len. iftl * 489.00 * 454.82 * 413.00 * 
* Crit W.S. ift) * Flow Area (sq ftl * 50.00 * 155.70 * 
E.G. Slope (ft/ftl 

* Q Total (cfs) 
* Top Width lftl 
* vel Total ift/sl 
I- Max Chl Dpth (ftl 
* Conv. Total (cis1 
* Length Wtd. ift) 
* Min Ch El (ftl 
* Alpha 
* Frctn Loss iftl 
C L E LOSS lfti 

*0.003624 * Area ( s q  ft) 
* 350.00 * Flow icfsl 
* 207.63 * Top Width (ftl 
* 1.70 * ~ v g .  vel. (ft/sl 
* 1.30 * Hydr. Depth lftl 
* 5814.3 * Conv. lcfsl 

458.75 Wetted Per. (ftl 
* 1611.37 * Shear (lb/sq ftl 
* 1.00 * Stream Power ilb/ft 31 * 
* 2.84 * cum volume (acre-ftl * 
* 0.00 * Cum SA (acres1 

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

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

Profile #1 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * % * * * * * * * * * * * * * * * * * % * * * * * * % * , * % % * * * * * * * * * . * * * * * * * * * * * * * * * * * W * * * * * * * * *  

* * a * * * * * * * * * * * * + + *  

* Pos * Left Sta * Right Sta * Flow Area * W.P. * Percent * 
Hydr * Velocity * 
* * (ftl 
*Depthlftl * ift/sl * 
' 1 * LOB * 9643.84 
0.43 ' 1.23 * 
* 2 * Chan * 9976.09 
n ,n * 1 C.CI * 

i s q  ftl * 

92.79 * 

114.12 * 

Conv 

32.73 * 

51.86 * 

* 3 ROB * 10129.27 * 10341.59 * 53.91 * 42.27 * 97.60 * 15.40 
0.43 * 1.28 * 
* * * * * % * * % * % * * * * , * 9 % * * * * * * * % * * * * * * * * * * * , % * % , * * * * , * * * * + . + * * * * * % * * % * * . * * * * * * * * * * * * * * * * * * * * * % * * * * * * * *  

* * * * * * * * % * * * * * * * * *  

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

Profile #2 
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* * t , * * * t * * t * * * l * * * * * * * ) l * * * * t * t * * * * * t * t * * ~ * * * * * , ~ ~ , * * , * * ~ * * * * * , ~ ~ * * * . * * * ~ * ~ * ~ * * * ~ * * * * * * * * * . * * * * * * ~ . * + * * * *  

* * t * . * * l t t * * * * * * * *  

+ POS + Left Sta * Right Sta * Flow + Area * W.P. * Percent + 

Hydr ' Velocity * 
* (ftl * (ftl * (cEsI * isq ftl ' (ftl * conv 

*Depth(ftl * ift/s) 
* 1 * LOB * 9643.84 * 9976.09 * 80.40 * 50.00 * 55.31 * 22.97 * 
0.92 * 1.61 * 
* 2 * Chan 9976.09 10129.27 * 269.60 * 155.70 ' 154.18 * 77.03 * 
1.02 * 1.73 * 
* * , * * * * * * * * * * * f * * * * * ~ * . * ~ ~ ~ , , ~ * ~ * * * * * * * * ~ ~ * * ~ , ~ ~ * * * ~ * * , * * * * * * * * ~ ~ * ~ ~ , * ~ * . * 3 h A * * * * + * * + * * * * * % ~ % ~ % ~ ~  

* * * * * * * * . * * * * * * * * . h  

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

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional crass sections. 

CROSS SECTION 

RIVER: T4N-R3W-S18W 
REACH: Reach-1 RS: 1.664 

INPUT 
Description: Interpolated point added at (9813.09, 1609.3381 to set bank 

station. 
Station Elevation Data n u =  9 6 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9183.57 1612.2 9197.88 1612.33 9220.05 1612.19 9227.23 1612.15 9234.79 1612.2 
9263.28 1612.13 9277.13 1612.04 9281.45 1612.01 9281.66 1612.01 9283.96 1612 
9289.45 1611.98 9300.24 1611.97 9341.56 1611.95 9342.58 1611.92 9348.57 1611.9 
9350.05 1611.91 9354.25 1611.9 9367.87 1611.88 9384.13 1611.8 9397.66 1611.7 
9403.22 1611.69 9505.32 1611.48 9505.75 1611.47 9617.15 1611 9660.46 1610.56 
9716.69 1610.01 9722.38 1610 9726.81 1610.01 9733.41 1609.95 9735.06 1609.93 
9762.84 1609.76 9778.981609.615 9783.94 1609.57 9813.091609.338 9842.89 1609.1 
9866.39 1609.14 9975.06 1609.13 9986.66 1609.1410006.46 1609.210033.41 1609.2 

10045.38 1609.310054.76 1609.3310069.17 1609.3110087.41 1609.32 10096.4 1609.3 
10120.37 1609.3410124.22 1609.3410124.89 1609.3510125.22 1609.3 10127.5 1609.35 
10139.79 1609.3710182.19 1609.4510206.28 1609.5910209.341609.61410232.16 1609.8 
10264.49 161010279.01 1610.1310357.63 1610.7810366.08 1610.7610411.53 1610.4 
10435.23 1610.210440.82 1610.1810441.37 1610.1610443.84 1610.210446.26 1610.17 
10479.23 1610.2810480.96 1610.2810486.71 1610.3210487.06 1610.310490.64 1610.34 
10492.12 1610.1210494.25 1609.8510495.46 1609.9110498.58 1610.310503.74 1610.34 
10504.65 1610.3410563.57 1610.610584.71 1610.72 10589.8 1610.710603.67 1610.84 
10622.69 1610.9610651.07 1611.0710739.45 1611.4710757.07 1611.5 10764.5 1611.55 
10807.8 1611.6110841.14 1611.6410944.73 1611.49 10953.9 1611.5 10956.4 1611.49 
11017.89 1611.1911034.87 1611.1111118.45 1611.5711157.54 1611.811178.95 1611.76 
11236.48 1611.9 

Manning's n Values numil 3 
sta n val Sta n val Sta n Val 

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

9183.57 ,033 9778.98 .05210209.34 ,033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Enpan 
9813.0910054.76 473 511.379 586 .I .3 

CROSS SECTION OUTPUT Profile #l 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ft) 1609.81 * Element 
* Vel Head (It1 * 0.04 * Wt. n-Val. 
' W.S. blev (ftl * 1609.77 * Reach Len. (ftl 
* Crit W.S. (ftl 1609.55 * Flow Area (sq ftl 
E.G. Slope (ft/Etl *0.007483 ' Area lsq ftl 
Q Total (cfsl * 350.00 * Flow (cfsl 

"TO Width jftl * 468.13 * Top Width lft) 
* Vel Total (ft/sl * 1.60 * Avg. Vel. (ft/s) 
* Max Chl Upth (ftl * 0.67 * Hydr. Depth lftl 
* Conv. Total (cfsl * 4045.9 * Conv. (cis1 

I****,.***, 

Left 08 * 
0.051 * 
473.00 * 
11.50 * 
11.50 * 
12.10 ' 
52.08 * 
1.05 + 

0.22 ' 
139.9 * 

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

Channel * Right OB * 
0.052 0.052 ' 
511.38 * 586.00 ' 
146.10 * 61.40 * 
146.10 * 61.40 * 
258.21 * 79.68 * 
241.67 * 174.37 * 
1.77 1.30 * 
0.60 * 0.35 * 

2984.9 * 921.1 * 
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RIVER: T4N-R3W-S18W 
REACH: Reach-1 RS: 1.567 

INPUT 
Description: Interpolated point added at (10113.05, 1606.3961 to set bank 

station. 
Station Elevation Data num= 103 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
* ~ + / * / l * * * * * f * * , ~ t , ~ , * , * ~ * ~ * * ~ , * " * ~ ~ ~ , , * * ~ * ~ * ~ ~ * * * * , * * ~ * * * * ~ + * * * ~ ~ * ~ * * * ~ ~ ~ ~ * * ~ * *  

9095.8 1610.1 9103.52 1610.16 9126.54 1610.1 9131.26 1610.04 9134.85 1610.02 
9135.18 1610 9137.33 1610 9142.86 1609.98 9190.15 1609.79 9193.19 1609.78 
9196.86 1609.8 9202.06 1609.74 9206.25 1609.76 9212.29 1609.74 9215.76 1609.72 
9220.02 1609.7 9239.42 1609.58 9247.84 1609.53 9257.93 1609.48 9273.27 1609.33 
9297.54 1609.24 9323.13 1609.08 9335.46 1609.11 9340.33 1609.08 9406.94 1608.8 
9428.47 1608.81 9435.42 1608.82 9448.39 1608.81 9484.71 1608.59 9549.79 1608.08 
9550.26 1608.08 9552.09 1608.06 9555.25 1608.02 9558.93 1608 9578.5 1607.95 

9625 1607.44 9651.64 1607.27 9691.86 1607.03 9715.01 1606.8 9724.3 1606.8 
9741.14 1606.68 9796.11 1606.51 9818.94 1606.42 9823.93 1606.4 9837.64 1606.4 
9847.88 1606.35 9856.89 1606.29 9925.05 1606.19 9932.72 1606.12 9947.96 1606.1 
9951.55 1606.13 9954.33 1606.15 9972.04 1606.02 9988.98 1606.1410039.06 1606.1 
10045.82 1606.110055.21 1606.1310063.85 1606.1710064.09 1606.2 10066 1606.17 
10113.051606.39610130.54 1606.4810136.26 1606.5110137.75 1606.5110194.47 1606.5 
10211.06 1606.5110214.88 1606.51 10224.6 1606.5210234.37 1606.4910258.32 1606.5 
10262.18 1606.4610375.99 1606.9210433.27 1607.4610477.79 1607.910492.88 1608 
10513.21 1608.1910523.67 1608.2810528.18 1608.3110529.67 1608.310531.94 1608.32 
10537.54 1608.3210547.71 1608.2910590.74 1608.1710612.84 1608.210649.89 1608.03 
10650.93 1608.0310653.09 1608.0410667.23 1608.0810681.52 1608.110733.08 1608.21 
10742.82 1608.2110745.71 1608.2610767.38 1608.3710837.08 160910899.59 1609.58 
10948.51 1609.96 10954.1 161010958.48 161010961.37 1610.110967.38 1610.11 
10990.48 1610.2211039.19 1610.411054.21 1610.48 

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

i * * , * t * * * * * * ~ * * * f ~ f ~ * * ~ * * t t * * * * + , * , * * ~ * *  

9095.8 ,033 9818.94 .05210113.05 ,033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9818.9410113.05 478 479.899 481 .1 .3 

CROSS SECTION OUTPUT Profile tl 
* * t * * . f * i * * f * l / l ~ . , * * * * * , * * ~ * ~ * * ~ , ~ * * * * ~ ~ * ~ , * * ~ ~ * , * * * ~ , * ~ , * * * * * * ~ ~ . ~ * ~ ~ ~ ~ * ~ * * * ~ . ~ * * . . * * ~ ~ * . . ~ ~ ~ *  

E.G. Elev iftl 1606.85 * Element * Left OB * Channel * Right 08 * 
Vel Head (ftl * 0.03 * Wt. n-Val. + 0.033 * 0.052 * 0.033 * 

* W.S. Elev iftl * 1606.82 * Reach Len. Lftl 478.00 * 479.90 * 401.00 * 

* Crit W.S. (ftl 1606.58 * Flow Area (sq ftl * 21.87 ' 180.84 * 64.12 + 

* E.G. Slope ift/ft) *0.004384 * Area isq ftl 21.87 * 180.84 * 64.12 * 
Q Total icfsi * 350.00 Flow (cPsI 22.80 ' 247.42 * 79.77 * 

* Top Width iftl * 637.75 * Tap Width lftl 105.80 ' 294.11 * 237.85 * 
* Vel Total (ft/s) 1.31 ' Avg. Vel. (ft/s) 1.04 ' 1.37 * 1.24 ' 
*  ax Chl Dpth (it) 0.80 *Hydr.Depth iftl * 0.21 * 0.61 * 0.27 
* Con". Total (cfs) 5285.9 ' Conv. icfsl * 344.4 * 3736.7 * 1204.8 * 
* Length Wtd. (ftl 479.94 * Wetted Per. (ftl * 105.80 * 294.11 * 237.85 * 
Min Ch El (ftl * 1606.02 * Shear Llb/sq ftl * 0.06 ' 0.17 ' 0.07 * 

+ Alpha * 1.02 * Stream power (lb/ft sl ' 0.06 " 0.23 ' 0.09 
* Frctn Loss (ftl * 2.45 Cum volume (acre-ftl * 28.44 ' 21.79 * 12.62 
* C G E LOSS Ift) 0.00 * Cum SA (acres1 * 46.73 * 24.96 * 33.47 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous crass 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #2 
* f * * * f , ~ t ~ * + . / * * + * ~ * * ~ * * * ~ . * . * ~ ~ ~ * * ~ , ~ . ~ ~ * , . ~ , , , ~ ~ ~ , ~ . . ~ ~ . ~ * * ~ * * ~ * ~ . ~ ~ ~ * * * . ~ ~ * * * * ~ ~ * * * * * ~ . ~ . . ~ *  

" E.G. Elev (ftl * 1607.09 ' Element * Left 08 * Channel Right OB * 
* Vel Head (ftl 0.03 * Wt. "-Val. * * 0.052 * 
+ W.S. Elev (ftl * 1607.06 * Reach Len. iftl * 478.00 ' 479.90 * 481.00 * 
* Crit W.S. (ftl Flow Area Lsq it1 * 251.21 * 
* E.G. Slope (ft/ftl '0.002951 * Area lsq ftl ' 251.21 * 
* Q Total (cfsl * 350.00 * Flow (~£81 350.00 * 
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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 

*...**************+***,** %****+*.***,*%*,*.*.,.* 

9051.76 ,033  9858.34 ,05210203.41 , 033  

Bank S t a :  L e f t  R igh t  Lengths:  L e f t  Channel  R igh t  Coeff  Con t r .  Expan. 
9950.0710057.19 494 501.458 481 .1 . 3  

CROSS SECTION OUTPUT P r o f i l e  # 1  
* * * * * * * r * * r * * r r + r r r , ~ ~ ~ * , * * * . * ~ ~ ~ ~ ~ ~ ~ * ~ * * , , , ~ ~ . . * . * ~ ~ * ~ ~ * * * * ~ ~ ~ ~ ~ ~ ~ * * * * ~ ~ * ~ ~ ~ . ~ * ~ * . . * * ~ ~ ~ * ~ * . * *  

E.G. E l ev  ( f t )  * 1604.39 * Element + L e f t  08 * Channel ' Rlgh t  OB 
Vel Head l i t)  * 0.04 ' w t .  "-Val. * 0 ,044  * 0 , 0 5 2  * 0.046 * 

* W.S. E l ev  ( f t )  - 1604.36 ' Reach Len. ( f t l  * 494.00 * 501.46 ' 481.00 * 
* C r i t  W.S. ( f t )  1604.20 *  low Area ( s q  f t )  * 61.91 84.44 ' 99.07 ' 
' E.C. Sloop i f t l f t l  '0.006026 * nrea i r a  f t i  * 61.91 * 84.44 ' 99.07  ' - ~ .. .~~. , - ., -. , ....-- ~ 

Q T o t a l  ( c f s )  350.00 '  low i c i s )  75.19  * 159.83  114.98 * 
Top Width ( f t )  * 702.69  * Top Width ( f t )  * 212.62 * 107.12 ' 382.95  ' 

* v e l  T o t a l  i f t / s )  1 . 43  * Avg. Ve l .  I f t / s )  * 1 . 2 1  * 1 .89  * 1 .16  
Max Chl  Dpth ( f t l  0 .86  * Hydr. Depth ( f t )  * 0.29  ' 0.79 * 0.26  

* Conv. T o t a l  (cfs) * 4508.9 * Conv. i c f s )  968.7 + 2059.0  1481.2 * 
* Length Wtd: ( f t )  + 495.61 * w e t t e d  P e r .  ( f t )  212.63 * 107.12 a 382.95 ' 

Min Ch E l  ( f t )  * 1603.50 * Shea r  ( l b / s q  f t )  * 0 . 1 1  * 0 .30  ' 0.10 ' 
Alpha + 1 .18  ' Stream Power ( l b / f t  $ 1  * 0.13 0 . 5 6  ' 0 .11  + 

* F r c t n  LOSS ( f t )  2 . 75  ' cum volume ( a c r e e f t )  * 27.98  * 20.32  11 .72  * 
* C 6 E LOSS ( f t )  + 0 .00  * Cum SA (acres) - 44.98 * 22 .75  * 30.04 * 
f t + * * * * * * * l f * , , * * * , * . . . , , , * ~ , * ~ ~ * * * * * * * * t + . * * * ~ ~ , ~ * ~ . ~ . . ~ ~ ~ . * * * , ~ ~ ~ ~ ~ . ~ * * ~ ~ ~ ~ ~ ~ * * . ~ * ~ ~ . . ~ * ~ * ~ ~ * ~ ~  

Warning: The ene rgy  l o s s  was g r e a t e r  t h a n  1 . 0  f t  ( 0 . 3  m ) .  between t h e  c u r r e n t  and  p r e v i o u s  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 OUTPUT P r o f i l e  42 
f f f f * * * * * * f , . . * * * * * * . ~ ~ , * , ~ ~ , , * * ~ , ~ ~ ~ ~ , ~ ~ * * * , , ~ ~ . * . * . . , ~ . ~ ~ * ~ * * ~ ~ * . ~ . * * ~ ~ * ~ ~ . ~ ~ ~ ~ ~ ~ * . + * ~ . ~ ~ ~ ~ * * ~  

* E.G. Elev  ( f t )  * 1604.49 ' Element * L e f t  OB * Channel  * Righ t  OB * 
* Vel Head ( f t )  * 0 .11  * W t .  n-Val. * 0.052 * 0.052 ' 0.052 
* W.S. Elev  ( f t i  * 1604.38 * Reach Len .  l f t l  * 494.00 ' 501 .46  " 481.00  ' 

C r i t  W.S. ( f t )  - 1604.16 *  low Area ( s q  f t l  * 11.01  " 87 .23  * 29.57 * 
* E.G.  S lope  ( f t / f t )  '0.012797 ' Area  ( s q  f t )  * 17.01  * 87.23 * 29.57 ' 

Q T o t a l  ( c f s )  * 350.00 ' Flow ( c f s )  * 37.50 * 245.87 ' 66.63 * 
Top Width ( f t )  + 187.17  * Top Width ( f t )  29.73 ' 107.12  50.32 ' 
Vel T o t a l  i f t / s l  2.62 * Avg. Ve l .  ( f t / s i  2 . 2 1  " 2 .82  ' 2 .25  

'* Max Chl  Dpth ( f t l  0.88 ' Hydr. Depth ( f t )  0.57 * 0 . 8 1  + 0 .59  ' 
* Con". T o t a l  ( c f s )  3093.9 ' Conv. ( c f s )  331.5 * 2173 .5  * 589.0  * 
+ Length Wtd. ( f t l  497.71 " Wetted Pe r .  ( f t )  * 30.18 + 107.12  ' 50.80  ' 
* Min Ch E l  ( f t )  1603.50 * s h e a r  ( l b / s q  f t )  * 0.45 * 0 . 6 5  * 0 .46  " 
' Alpha 1 .03  ' Stream Power ( l b / f t  s )  ' 0.99 * 1 .83  * 1 . 0 5  * 
* Fcc tn  Loss  ( f t )  * 2 .59  * Cum Volume ( a c r e - f t i  * 5 .68  ' 34.94 * 2.61  ' 

C s E Loss ( f t )  * 0.02 * Cum SA (acres) 5 . 2 1  " 22 .75  ' 2.66 " 
. , * * * * * * * f * * ~ l l * . . * ~ * ~ ~ , . ~ ~ * , * ~ ~ . ~ * , * , * . * ~ . . * ~ ~ ~ . ~ * * * * * ~ ~ , , . . * * ~ ~ * ~ ~ ~ * ~ . ~ * ~ ~ * . * * ~ * * * * * * ~ * ~ ~ ~ + * * +  

warning: The conveyance r a t i o  ( ups t r eam conveyance d i v i d e d  by downstream conveyance)  i s  l e s s  t h a n  
0 . 7  or g r e a t e r  t h a n  1 . 4 .  T h i s  may i n d i c a t e  t h e  need f a r  a d d i t i o n a l  cross s e c t i o n s .  

warnina :  The ene rav  l o s s  was a r e a t e r  t h a n  1 .0  f t  10.3 m). between t h e  c u r r e n t  and  p r e v i o u s  cross .. 
s e c t i o n .  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 s e c t i o n s .  



• Profile #I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
**,******%****.*** 

* POS * Left Sta * Right Sta * Flow ' Area * W.P. Percent * 
Hydr * velocity * 

* (ft) * 1ftl * (cfs) * 1sq ftl * (ftl * Conv 
*Depth(ft) * lft/sl ' 
* 1 LOB * 9500.92 * 9950.07 * 75.19 * 61.91 * 212.63 * 21.48 + 

0.29 * 1.21 + 

* 2 * Chan * 9950.07 * 10057.19 + 159.83 * 84.44 * 107.12 ' 45.67 * 
0.79 ' 1.89 * 
* 3 * ROB 10057.19 * 10508.18 * 114.98 * 99.07 * 382.95 * 32.85 * 

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

Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. ****%+***********  
* POS * Left Sta * Right Sta ' Flow Area * W.P. * Percent * 

Hydr * Velocity * 
* * (ft) * lftl * lcfsl * isq ft) * (ft) * conv 
'Depthlft) * 1ft/s) * 
* 1 * LOB ,9500.92 *9950.07 * 37.50* 17.01* 30.18- 10.71* 
0.57 * 2.21 * ~ ~ - 

2 * Chan * 9950.07 10057.19 * 245.87 * 87.23 * 107.12 * 70.25 
0.81 * 2.82 * 
* 3 * ROB * 10057.19 * 10508.18 ' 66.63 * 29.57 * 50.80 * 19.04 * 
0.59 ' 2.25 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

****%**,********** 

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7.0r greater than 1.4. This may indicate the need for additional cross sections. 

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: T4N-R3W-S18W 
REACH: Reach-1 RS: 1.382 

INPUT 
Description: Levee added-Ridge not overtopped per BFE calcs. 
Interpolated 

point added at (10039.14, 1600.7291 to set bank station. 
station Elevation Data n m =  82 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
9073.88 1602.9 9074.45 1602.95 9131.6 1602.61 9172.35 1602.4 9204.13 1602.01 
9205.15 1602 9206.74 1601.98 9219.39 1601.86 9258.45 1601.48 9267.87 1601.39 
9276.93 1601.3 9279.76 1601.29 9281.85 1601.27 9287.91 1601.23 9343.88 1601.2 
9370.06 1601.22 9393.24 1601.33 9415.94 1601.45 9416.15 1601.4 9433.3 1601.51 
9475.62 1601.7 9512.46 1601.84 9519.51 1601.88 9520.05 1601.9 9528.56 1601.96 
9538.02 1602.04 9558.73 1602.23 9596.6 1602.6 9623.29 1602.84 9626.08 1602.86 
9637.05 1602.64 9661.48 1602.53 9673.37 1602.5 9679.64 1602.44 9716.51 1602.25 
9729.62 1602.18 9803.54 1601.51 9814.9 1601.41 9861.681601.133 9887.55 1600.98 
9914.29 1600.76 9932.81 1600.7 9939.86 1600.63 9982.07 1600.74 9985.07 1600.64 
9992.58 1600.4 9994.29 1600.4 9995.14 1600.3610005.49 1600.3610009.55 1600.4 
10018.58 1600.4210039.141600,72910072.53 1601.2310079.03 1601.27 10124.81601.494 
10175.07 1601.7410212.45 1601.7 10277 1601.5710278.94 1601.5810315.59 1601.6 
10375.91 1601.6810413.47 1601.910421.58 160210454.18 1602.2410467.46 1602.34 
10472.68 1602.3710478.86 1602.4 10488.3 1602.4410559.81 1602.6110620.92 1602.93 
10642.7 1603.0910642.75 160310653.35 1603.1410614.98 1603.4710685.07 1603.63 
10708.09 1603.9410712.72 160410728.78 1604.25 10743.6 1604.4410789.99 1604.34 
10839.43 1604.6110930.88 1604.6 
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Manning's n Values num= 3 
Sta n val Sta n Val Sta n Val 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
9073.88 ,033 9814.9 .05210124.8 .033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9914.2910039.14 484 450.962 441 .I . 3  

Left Levee Station= 9626.08 Elevation= 1602.86 

Warning: Divided flow computed lor this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 mi. betwoen the current and previous cross 

section. This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION OUTPUT Profile #2 
f . * . * . * * / * . * l * l * f * * * ~ ~ ~ * ~ * * * ~ ~ ~ ~ * ~ ~ ~ , * , * , ~ ~ ~ * * ~ ~ ~ * * ~ , * ~ * ~ ~ * . . & ~ ~ * ~ * , * ~ ~ * * * , , , , * * + ~ * ~ * . * , , ~ * * , ~ * *  

E.G. Elev (fti 
Vel Head (ftl 
W.S. Elev (ftl 

* Crit W.S. (ftl 
E.G. Slope (ft/ft) 

* Q Total (cfsl 
* Top Width (fti 
* Vel Total (ft/sl 
* Max Chl Dpth lftl 
* Conv. Total lcfsl 

* Element 
* Wt. "-Val. 
* Reach Len. lftl 
* Flow Area isq ft) 
* Area (sq ftl 
* Flow (cfsl 
* Top Width (ft) 
nvg. vel. (ft/si 

* Hydr. Depth (fti 
* Conv. lcfsl 

Left 08 
0.052 
484.00 
35.35 
35.35 
50.16 
38.17 
1.42 
0.93 

channel 
0.052 
450.96 
154.73 
154.73 
270.32 
124.85 
1.75 
1.24 

Right OB * 
0.052 ' 
441.00 * 
20.71 * 
20.71 ' 
29.52 ' 
21.90 ' 
1.43 * 
0.95 * 

. . 
Length Wtd. jfti * 452.60 * Wetted Per. (ft) * 38.96 * 124.86 * 22.68 ' 

* Min Ch El (ft) * 1600.36 ' Shear (Ib/sq ftl 0.16 * 0.22 0.16 * 
* Alpha * 1.02 * Stream Power ilb/ft $1 0.23 ' 0.38 * 0.23 * 
* Frctn Loss (ft) + 1.88 ' Cum Volume (acre-ftl * 5.39 * 33.55 ' 2.33 + 

C h E LOSS (ft) * 0.00 * Cum SA (acres) 4.83 * 21.42 * 2.26 * 
* f f * f * ~ . f . f f f . ~ + * ~ * * % ~ * . . * * * . * * ~ , * ~ * , ~ * * * ~ * * * * * * ~ * ~ . . , . * . ~ ~ * . * * ~ * ~ , , . , * ~ * * + * * * * ~ . ~ ~ ~ * ~ ~ * ~ * , ~ , ~ ~  

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

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

water surface was usod. 

Profile I l l  
. * " , t * . . r * * l * l * r l * . * , * ~ ~ * ~ ~ ~ * * * ~ ~ * ~ , i i * * * * ~ ~ * * , , , ~ * ~ * * . ~ * * ~ * ~ * * * * ~ * * . ~ , * , . . * ~ , . ~ . * . ~ ~ ~ * , * * , . * , * * * ~  

***********.,***** 
* Po* * Left Sta ' Right Sta * Flow * Area * W.P. " Percent * 

Hydr * Velocity * 
* Lftl (ftl + (CIS1 * (Sq £ti * lftl ' conv 

*Depth(ft) (ft/sl * 
* 1 * LOB 9626.08 9914.29 * 62.24 * 50.13 * 119.90 ' 17.78 * 
0.42 * 1.24 ' 
* 2 Chan 9914.29 . 10039.14 * 252.66 ' 123.99 * 124.86 * 72.19 * 
0.99 * 2.04 * 



• * 3 * ROB * 10039.14 * 10485.01 * 35.10 33.68 * 142.90 * 10.03 ' 

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

section. This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

Profile 82 
***************************%**%****%******.***************************%******.***************%**** 
*******+*+******** 

* Po3 * Left Sta * Right Sta * Flow Area ' W.P. Percent * 

~ ~~ ~ - 

* 2 * Chan * 9914.29 * 10039.14 * 270.32 * 154.73 * 124.86 ' 71.23 * 
1.24 * 1.75 * 
* 3 * ROB * 10039.14 * 10485.01 * 29.52 * 20.11 * 22.68 * 8.43 * 
0.95 * 1.43 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

**%*****+*******,* 

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous crass 
section. This may indicate the need for additional cross sections. 

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

water surface was used. 

a .,, 

CROSS SECTION 

RIVER: T4N-R3W-S18W 
REACH: Reach-l RS: 1.296 

INPUT 
Description: Flow rate starting at this cross-section and downstream is 

increased to 480cfs 
Station Elevation Data num= 77 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

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

* * * * * * * * * * * * *+***** * * * * * * * * * *+***** * * * * * * * . *%**% 
9043.98 .033 9891.01 .05210135.12 .033 

Bank Sta: Left Rioht Lenoths: Left Channel Rioht Coeff Contr. Exoan. 



CROSS SECTION OUTPUT Profile #l 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (it) 
* Vel Head (ftl 
W.S. Elev (ftl 

* Crit W.S. (ftl 
* E.G. Slope (ft/ftl 
* 0 Total f c f s )  - - , - - - , 

* TOP width (it) 
* Vel Total ift/sl 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area  jsq fti 
Area (sq ft) 
Flow ( c ~ s J  
Top Width iftl 
Avo. Vel. ift/s) 

* Left OB 
* 0.033 
* 460.00 
* 237.67 
* 237.67 
* 432.45 
* 555.68 

1.87 

Channel 
0.052 
529.22 
53.27 
53.27 
39.94 
238.05 
0.75 

Right OB * 
0.033 * 

525.00 * 
10.04 
10.04 * 
7.61 
87.33 * 
0.76 * ~~ ~~~ ~ ~~ ~ ~~ ~ ,. ~ 

. . .  ~. 
* Max Chl Doth lft) * 0.90 * Hvdl. De~th ift) * 0.43 * 0.22 * 0.11 * . . . . .  
* con". ~otHl (cfs) 6743.2 * Conv. (cfs) * 6075.2 * 561.1 * 106.9 * 
* Length wtd. Iftl * 480.76 * Wetted Per. (ft) * 555.68 238.05 * 87.33 * 
Min Ch El (ft) * 1598.87 Shear (lb/sq ft) * 0.14 * 0.07 * 0.04 * 

* Alpha * 1.19 * Stream Power (lb/ft s )  * 0.25 * 0.05 * 0.03 * 
* Frctn Loss (ftl * 2.78 * Cum Volume (acre-it) * 25.74 * 18.21 * 10.77 * 
* C 6 E Loss (ftl * 0.00 * Cum SA (acres) 39.34 * 19.54 ' 25.97 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

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

CROSS SECTION OUTPUT Profile #2 
f * * * ~ l * + / * * l * * * * * f * * * ~ + * + ~ ~ * ~ , * * * * t t * * * ~ * * * ~ ~ * + * . * * * * * * * * * , ~ * * * * % * , * * * * * ~ * * * + * + . * * * ~ ~ ~ ~ * , * *  

* E.G. Elev (ft) " 1600.00 Element * Left OB * Channel * Right OB * 
* vel Head (it) * 0.07 " Wt. n-Val. * 0.052 * 
* W.S. Elev (ft) * 1599.93 Reach Len. Ift) * 460.00 * 529.22 525.00 
* Crit W.S. (ft) * Flow Area (sq ft) * 227.45 * * 
* E.G. Slope (ft/ftl *0.005847 * Area isq ftj * * 227.45 * 
* Q Total Lcfsl 480.00 * Flow (cfs) " 480.00 * 
* Top Width (ft) * 238.05 + Top W~dth iftl * 238.05 * 
* vel Total (ft/s) 2.11 * ~ v g .  Vel. Ift/s) * 2.11 
* Max Chl Dpth (ft) * 1.06 *Hydr. Depth (ft) * 0.96 * * 
* Conv. Total icfs) + 6277.5 + Con". lcfsl 6277.5 * 
* Length Wtd. (ft) * 529.22 * wetted Per. lftl * 239.62 * 
* Min Ch El (ft) 1598.87 * Shear (lh/sq ft) 0.35 * 
* Alpha 1.00 * Stream Power ilb/ft sl " 0.73 * 
* ~rctn Lass Iftl * 3.27 * Cum Volume (acre-ft) * 5.19 + 31.57 ' 2.23 * 
* C 6 E LOSS (ftl - 0.01 * Cum SA (acres) * 4.62 * 19.54 ' 2.15 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* POS * Left Sta * Right Sta * Flow * A r e a  * W.P. * Percent * 
Hydr * Velocity * 

* (ft) * ift) * (CfSl * isq ftl * (ft) * COnv 
*Depth(ft) * (ft/s) " 
' 1 * LOB +9043.98 *9470.53 * 59.22* 40.51' 129.13' 12.34* 
0.31 " 1.46 * -~ ~~ 

' 2 * LOB 9470.53 * 9897.07 * 373.23 197.16 426.55 * 77.76 ' 
0.46 * 1.89 ' 
* 3 * Chan * 9897.07 * 10135.12 ' 39.94 * 53.27 ' 238.05 * 8.32 * 
0.22 0.75 * 
* 4 * ROB * 10135.12 ' 10569.25 * 7.61 * 10.04 * 87.33 * 1.59 * 
0.11 * 0.76 * 
/ * * * * * * t * * * t * * * * t * * * * * * * ~ ~ * ~ ~ , * ~ , * * * * * ~ * ~ ~ * ~ ~ ~ ~ . * * * * * * ~ * ~ * ~ ~ . * * * * * * * , ~ ~ ~ ~ ~ + , * * * * , , . ~ , ~ * . * , * * * , ~ ~ *  

* f f t * * * * * * * * * * * / * *  

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

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

Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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* * POS Left Sta + Right Sta * Flow * Area * W.P. * Percent * 
Hydr * Velocity * 
+ * * lftl * (ft) * lcfs) * 1sq it) * (ftl * Con" 
*Depth(ftl * (ft/s) * 
' 1 * Chan * 9897.07 + 10135.12 + 480.00 * 227.45 * 239.62 * 100.00 ' 
0.96 * 2.11 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

.*,*****,********* 

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

CROSS SECTION 

RIVER: T4N-R3W-S18W 
REACH: Reach-1 RS: 1.196 

INPUT 
Description: 
Station Elevation Data num= 101 

Sta Elev Sta Elev Sta Elev Sta Elev sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
8915.73 1598.3 8925.68 1598.26 8944.17 1598.22 8986.07 1598.15 8998.53 1598.11 
9013.94 1598 9021.76 1598.05 9022.03 1598.05 9030.46 1597.96 9040 1597.9 
9087.96 1597.5 9101.28 1597.46 9208.77 1596.56 9218.37 1596.49 9231.3 1596.4 
9256.06 1596.22 9282.25 1596.02 9288.53 1596 9291.75 1595.98 9300.1 1595.9 
9305.23 1595.93 9315.9 1595.92 9329.44 1595.93 9349.41 1595.96 9373.32 1596 
9377.43 1595.99 9394.3 1596 9406.8 1596 9417.88 1595.94 9419.09 1595.96 
9424.11 1595.96 9442.19 1596.01 9454.95 1596.05 9500.84 1596.21 9532.64 1596.18 
9549.79 1596.2 9571.4 1596.14 9611.27 1596.06 9622.49 1596.04 9636.77 1596.03 
9642.14 1596 9659.84 1596 9681.11 1595.97 9695 1595.93 9710.27 1595.93 
9714.46 1595.93 9723.03 1595.9 9728.38 1595.91 9735.67 1595.91 9739.2 1595.9 
9743.62 1595.91 9762.98 1595.87 9777.76 1595.89 9815.37 1595.95 9838.88 1596 
9852.85 1595.97 9885.39 1595.99 9890.84 1596 9902.13 1596 9928.15 1596.05 
9948.98 1596.03 9991.54 1596.0310000.48 1596.0210013.09 1596.110046.13 1596.24 
10081.73 1596.3810089.86 1596.41 10096.2 1596.4510100.73 1596.510107.96 1596.52 
10114.211596.57210124.96 1596.6610206.86 1596.7510270.57 1596.910289.66 1596.9 
10305.85 1596.9510371.58 1597.2310433.33 1597.3610440.16 1597.410452.83 1597.55 
10492.68 159810495.83 1598.0310631.49 1599.4910659.54 1599.810661.79 1599.79 
10662.76 1599.7910671.16 1599.7610709.55 1599.9810711.83 160010732.95 1600.14 
10744.16 1600.2210748.58 1600.2610758.14 1600.3710765.73 1600.410817.78 1600.63 
10865.92 1600.8 10874.2 1600.8110877.27 1600.810893.84 160110900.69 1600.94 
10912.69 1600.86 

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

* * A * * * + * * * * * * * * , * + * * * * * , % * + * * * * * * * * * * * * * * % * , , * * *  

Bank Sta: Left Right Lengths: Left Channel Right Caeff Contr. Expan. 
9636.7710013.09 393 483.288 557 .1 .3 

CROSS SECTION OUTPUT 
*******%*********,**, 
* E.G. Elev (ft) 
* Vel Head lft) 
' W.S. Elev lft) 
+ Crit W.S. (ftl 
* E.G. Slope (ft/ft) 

Q Total Icfs) 
* Top Width (ftl 
* Vel Total (ft/s) 
* Max Chl Dpth (ftl 
* Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 

* Alpha 
* Frctn Loss lftl 

Profile #l 
,*****,.******* 

* 1596.46 
* 0.04 
* 1596.42 
* 1596.25 
*0.006674 

480.00 
* 863.80 
* 1.49 
* 0.55 

5875.7 
444.31 

* 1595.87 
* 1.05 
* 2.47 

******%*********.*******,*,, 
* Element * 
Wt. "-Val. * 

* Reach Len. (ft) 
* Flow Area lsq ft) 
* A r e a  (sq ftl 
* Flow (cfsl * 
" Top Width (ftl * 
* Avg. Vel. (ft/s) + 
+ Hydr. Depth (ftl 
* Con". Icfs) 
* Wetted Per. lftl * 
* Shear llb/sq ftl 
* Stream Power ilb/ft 6 )  * 
* Cum Volume (acre-ftl * 

,*********** 
Left OB * 
0.035 * 
393.00 ' 
141.31 * 
141.31 * 
238.52 * 
408.71 * 
1.69 
0.35 * 

2919.7 * 
408.72 ' 
0.14 * 
0.24 * 
23.74 * 

**,**,****,+********* 
Channel * Right OB * 
0.052 * 0.046 * 
483.29 ' 557.00 - 
168.62 * 12.59 ' 
168.62 ' 12.59 * 
230.49 ' 10.99 * 
376.32 ' 78.77 * 
1.37 * 0.87 * 
0.45 * 0.16 * 

2821.5 * 134.5 ' 
376.32 * 78.77 ' 
0.19 ' 0.07 * 
0.26 * 0.06 * 
16.86 ' 10.63 * 

* C & E LOSS (ft) * 0.00 + Cum SA (acres1 34.25 * 15.81 * 24.97 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



Warning: The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #2 
............................................................................................... 

* E.G. Elev (ft) * 1596.73 ' Element * Left OB * Channel * Right OB 
* Vel Head (ft) * 0.05 * Wt. n-Val. * * 0.052 * 
* W.S. Elev lft) * 1596.68 * Reach Len. lft) * 333.00 * 483.29 557.00 * 
* Crit w.S. (ft) 1596.34 * Flow Area lsq It) * * 263.90 * 
* E.G. Slope (ft/ft) *0.006531 * Area (sq ft) * 263.90 * 
* Q Total lcfsl " 480.00 * Flow (cfs) * + 480.00 * 
* Top Width lftl * 376.32 * Top Width lftl * * 376.32 * 
* Vel Total lft/sl " 1.82 ' ~ v g .  Vel. (ftls) * 1.82 * 
* Mas Chl ~ p t h  (ftl * 0.81 * Hydr. Depth (ft) * 0.70 * 
* Conv. Total (cfs) * 5939.3 * Conv. lcfsl * 5939.3 * 
* Length Wtd. (ftl 456.92 * Wetted Per. lft) * * 377.54 
* Min Ch El (ftl * 1595.87 " Shear (lb/sq ft) * * 0.29 * 
* Alpha 1.00 Stream Power llb/fL s )  * * 0.52 * 
* Frctn Loss iftl 2.16 *~umVolume(acre-ft) * 5.19 * 28.59 * 2.23 * 
* C & E loss (ft) 0.00 *CumSAlacres) * 4.62 * 15.81 * 2.15 * 
* * * * * * * , + * * * * i * * * * * * * * * t * * f * * ~ , ~ * * * * * * * * ~ * ~ * ~ ~ ~ * * * * * ~ * ~ ~ * * * * ~ ~ ~ ~ * ~ A * * ~ * * * * ~ * + ~ * * ~ * * * * * ~ ~ ~ ~ ~ , * * ~ * * *  

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile ill 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

t * t * * t * . * * * * * * * * * l  

Pos * Left sta * Right Sta * Flow * Area + W.P. * Percent * 
Hydr * Velocity * 

* (ftl * lftl * [cfs) * (Sq ftl * Ift) * Con" 
*Depth(ftl * lft/s) * 
* 1 * LOB 8915.73 * 9276.25 * 9.56 * 8.47 * 48.20 * 1.99 ' 
0.18 * 1.13 * 
' 2 * LOB * 9276.25 * 9636.77 * 228.95 * 132.84 * 360.52 * 47.70 * 
0.37 * 1.72 * 
' 3 * Chan * 9636.77 * 10013.09 * 230.49 * 168.62 * 376.32 * 48.02 * 
0.45 * 1.37 ' 
* 4 * ROB * 10013.09 * 10462.89 * 10.93 * 12.59 * 78.77 * 2.29 ' 
0.16 * 0.87 * 

Warning: The energy lass was greater than 1.0 ft 10.5 m ) .  between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile 62 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* f t * / i t * * * * * * f * * * *  

* Po3 Left Sta * Right Sta * Flow Area W.P. * Percent * 
Hydr ' Velocity * 

* (ftl * lft) * (cfsl * (sq Etl * (ft) * Conv 
'Depthlft) * (ft/sl * 
' 1 - Chan * 9636.77 * 10013.09 + 180.00 * 263.90 * 377.51 * 100.00 * 

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: T4N-R3W-S18W 
REACH: Reach-1 RS: 1.104 

INPUT 
Description: 
station Elevation Data num= 106 



Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev ~ ~- -- ~ . -. ~ 

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

i 9032.57 1596.1 9033.4 1596.07 9040.57 1596.08 9044.48 1596.08 9045.05 1596.1 
9045.5 1596.08 9046.19 1596.07 9046.51 1596.06 9047.44 1596.06 9049.28 1596.1 
9056.14 1596.04 9066.87 1596 9075.62 1595.98 9102.29 1595.9 9114.65 1595.9 
9119.92 1595.85 9122.24 1595.84 9123.09 1595.84 9138.48 1595.7 9235.76 1594.9 
9279.98 1594.56 9311.98 1594.43 9377.05 1594.05 9385.98 1594 9396.67 1593.9 
9432.06 1593.69 9442.85 1593.67 9538.06 1593.45 9540.79 1593.45 9552.04 1593.5 
9641.28 1593.65 9661.91 1593.59 9733.861593.554 9741.28 1593.55 9775.19 1593.5 
9779.95 1593.47 9794.23 1593.48 9817.05 1593.48 9900.6 1593.56 9939.96 1593.8 
9949.45 1593.7710001.61 1593.3810003.99 1593.3610046.53 1593.5710064.511593.595 
10067.98 1593.610114.88 1593;74 10135.3 1593.7610152.43 1593.7710167.54 1593.77 
10168.74 1593.810184.89 1593.7710199.99 1593.77 10228.9 1593.7610243.05 1593.77 
10243.35 1593.810272.61 1593.6910321.72 1593.6310338.01 1593.6710345.99 1593.68 
10349.55 1593.710352.75 1593.6810403.33 1593.6710425.61 1593.510426.06 1593.5 
10426.22 1593.5110426.55 1593.5 10427.1 1593.5210428.01 1593.5310451.22 1593.88 
10458.87 159410466.44 1594.110467.47 1594.1610468.03 1594.1610468.05 1594.17 
10468.17 1594.110468.53 1594.0810468.85 1594.0110468.92 159410469.06 1593.97 
10473.56 1593.210477.96 1593.7810479.45 159410481.12 1594.2110510.03 1594.2 
10545.6 1594.1610551.35 1594.2110586.77 1594.72 10609 1594.98 10628.3 1595.3 
10628.42 1595.2610629.07 1595.26 10645.6 1595.2210680.52 1595.1610695.96 1595.2 
10720.57 1595.4310728.11 1595.6910728.59 1595.6910741.36 1595.610790.51 1595.38 
10816.93 1595.6310859.47 159610867.88 1596.0810871.74 1596.110879.01 1596.12 
10911.03 1596.1 

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

* * * * 1 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * . * + , , * * * + + *  

9032.57 .033 9741.28 .05210067.98 ,033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9949.4510067.98 421 490.446 486 .I .3 

CROSS SECTION OUTPUT Profile W1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ftl * 1593.99 * Element * Left 08 * Channel * Right OB * 
* Vel Head lft) * 0.03 * Wt. n-Val. 0.039 * 0.052 * 0.033 * 
* W.S. Elev lftl * 1593.96 * Reach Len. lftl * 421.00 ' 490.45 * 486.00 
Crit W.S. lft) * 1593.81 * Flow Area lsq ft) * 212.73 * 51.03 * 103.95 * 

* E.G. Slope lft/ft) *0.004686 * A r e a  lsq ft) * 212.73 ' 51.03 * 103.95 ' 
* Q Total (cfsl * 480.00 * Flow lcfsi * 291.94 * 56.92 * 131.14 ' 
Top Width lft) * 1076.81 ' Top Width lit1 * 559.59 * 118.53 * 398.69 * 
Vel Total lft/sl * 1.31 Avg. Vel. lft/s) * 1.37 ' 1.12 * 1.26 * 

* Max Chl Dpth lft) * 0.76 ' Hydr. Depth (ft) * 0.38 * 0.43 * 0.26 ' 
Conv. Total (cfs) * 7011.8 * Conv. lcfsl * 4264.7 * 831.5 ' 1915.6 * 

* Length Wtd. (ft) * 459.68 * Wetted Per. lft) * 559.60 * 118.53 * 398.81 * 
* Min Ch El lftl * 1593.36 * Shear (Ib/sq ftl * 0.11 * 0.13 * 0.08 * 
* Alpha * 1.01 * Stream Power llb/ft $1 * 0.15 * 0.14 * 0.10 * 
* Frctn LOSS lft) 2.64 * Cum volume (acre-ft) * 22.14 * 15.64 * 9.89 * 
* C h E LOSS lftl * 0.00 * Cum SA lacresl * 29.88 * 13.06 * 21.92 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

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

CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ft) 
* Vel Head (ft) 
* W.S. Elev lftl 
crit W.S. lfti 

* E.G. Slope lft/ft) 
* Q Total lcfsl 
Top Wldth (ft) 

* vel Total lft/s) 
* Max Chl Dpth lit) 
* Conv. Total ICES) 
* Length Wtd. (ftl 
* Mln Ch El (ft) 
* Alpha 

* Element 
Wt. "-Val. 

* Reach Len. lft) 
* FloW Area lsq ftl 
* Area lsq ftl 
FloW Icfs) 
Top Width lit) 

* Avg. Vel. lft/sl 
* Hydr. Depth lftl 
conv. (CfS.1 
Wetted Per. (ftl 

* shear (lb/sq ftl 
* Stream Power llb/ft sl * 

Left OB * 
0.052 * 
421.00 * 
168.40 * 
168.40 ' 
280.40 ' 
174.26 ' 
1.67 * 
0.97 * 

4685.3 ' 
175.29 * 
0.21 * 
0.36 * 
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Frctn Loss lft) 2.73 * Cum Volume (acre-ft) * 4.43 * 26.47 * 2.23 ' 
* C 6 E LOSS lftl 0.01 * cum sA (acres) * 3.83 * 13.06 * 2.15 ' 
, * / * * * * * f t * * * / * * * * , * * * * * / t * i * * * * * * , * % * * * * * * * * * + * * * * * * * * * * * * * * , * * * * * * e * * * * * * * * * * * * * * * * * * * % * * * * * * * *  

Warning: 

Warning: 

The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 o r  greater than 1.4. This may indicate the need for additional cross sections. 
The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

****tilt.*******"* 

POS * Left Sta * Right Sta * Flow * Area ' W.P. * Percent * 
Hydr * Velocity ' 

* lftl * Ifti * Lcfs) * Isq ftl * lftl * conv 
*Depth(ftl * (ft/~) * 
* 1 * LOB * 9032.57 * 9491.01 * 32.13 * 26.08 * 101.15 * 6.69 * 
0.26 + 1.23 * 
' 2 LOB * 9491.01 * 9949.45 * 259.81 * 186.65 * 458.44 * 54.13 * 
0.41 ' 1.39 * 
* 3 Chan * 9949.45 * 10067.98 * 56.92 51.03 * 118.53 * 11.86 * 
0.43 ' 1.12 ' 
* 4 * ROB * 10067.98 * 10489.51 ' 131.14 * 103.95 * 398.81 * 27.32 ' 
0.26 * 1.26 * 
* * * * * * * * * i * * . * r l * * * * * * * t * * * * * * * * * ~ * ~ ~ ~ ~ ~ * * * * * * * * * * ~ ~ ~ ~ ~ * ~ * * * * * * * ~ * * * * , ~ ~ ~ ~ ~ * + * * * * * ~ ~ ~ * * * * * . , * , * * *  

**,*,.************ 

Warning: Divided flow computed for this cross-section. 
Warning: Tne energy loss was greater than 1.0 it 10.3 m). between the current and previous cross 

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

Profile 112 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
***.**t**t**t***** 

* * Po3 * Left Sta ' Rlqht Sta * Plow * Area ' W.P. ' Percent * 
Hydr * velocity * 

* lit) * Ifti lcfsl l s q  ft) * lftl ' conv 
*Depthift) * lft/s) * 
' 1 IIOB 9491.01 * 9949.45 * 280.40 * 168.40 + 175.29 ' 58.42 * 
0.97 * 1.67 ' 
' 2 * Chan * 9949.45 * 10067.98 * 199.60 * 117.81 * 119.46 ' 41.58 * 
0.99 * 1.69 ' 
l i * * * + * * * * t * * l * * / * * , , ~ * * * * * * * ~ * * ~ ~ * ~ * * ~ * ~ * * * * * ~ ~ * * * * * * * * . . ~ ~ . . * * * * * * ~ * k ~ * * , * * . ~ * ~ * * * * * ~ ~ * * * * * * * ~ ~  

* * * * * * * * * / * * * * * * * *  

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

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

CROSS SECTION 

RIVER: T4N-R3W-S18W 
REACH: Reach-] RS: 1.012 

INPUT 
Description: 
Station Elevation Data num= 94 

Sta Elev Sta Elev Sta Elev sta Elev Sta Elev 
~ * * * t * * * * * * t * * l * t * * * * * * * * * * * * * * ~ ~ ~ , . * , . * * * ~ * * ~ * * ~ * ~ ~ * * * + ~ ~ * * * * * * ~ . ~ * * , * * ~ ~ ~ ~ ~ ~ * *  

9106.71 1594.4 910R.05 1594.44 9109.14 1594.38 9115.34 1594.33 9124.3 1594.23 
9138.1 1594.1 9142.59 1594 9153.12 1593.87 9160.99 1593.76 9165.31 1593.69 
9166.9 1593.7 9197.86 1593.86 9203.47 1593.82 9208.18 1593.82 9210.86 1593.8 
9214.26 1593.83 9217.85 1593.82 9257.35 1593.58 9278.07 1593.43 9286.77 1593.4 
9289.03 1593.38 9302.52 1593.2 9354.01 1592.64 9369.58 1592.63 9450.08 1592.1 
9456.43 1592.07 9461.03 1592.05 9467.45 1592 9477.64 1591.9 9555.02 1591.17 
9625.56 1591.28 9665.16 1591.29 9674.39 1591.11 9729.56 1591 9747.29 1590.94 
9811,691590,077 9049.87 1590.84 9890.59 1590.86 9896.87 1591.09 9968.5 1590.8 
10001.61 1590.7410031.56 1590.9410034.53 1590.9510074.54 1591.1110114.49 1591.1 
10159.52 1591.0610166.98 1590.77 10171.81590.75610190.42 1590.710210.03 1590.7 



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

**%*%**%*****%**%**,*%**.********+************** 

9106.71 .033 9729.56 .05210074.54 ,033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9896.8710074.54 471 485.919 477 .1 .3 

CROSS SECTION OUTPUT Profile X1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* E.G. Elev (ft) 1591.34 * Element * Left 08 * Channel * Right 08 * 
* Vel Head (ft) * 0.06 * Wt. *-Val. * 0.048 * 0.052 * 0.033 * 
* W.S. Elev (ft) * 1591.29 * Reach Len. (St) * 471.00 * 485.92 ' 477.00 * 
* Crit W.S. (ftl * 1591.14 * Flow Area lsq ft) * 84.17 * 65.91 * 127.29 * 
E.G. Slope (ft/ft) *0.007215 ' Area (sq St) 84.17 ' 65.91 * 127.29 * 

* Q Total lcfs) * 480.00 * Flow (cfs) * 106.33 * 82.59 * 291.08 * 
* Top Width lftl * 785.85 * Top Width (ftl * 332.98 * 177.67 ' 275.20 ' 
* Vel Total (St/s) * 1.73 ' Avg. Vel. (ftlsl 1.26 * 1.25 * 2.29 * 
* Max Chl Dpth (ftj * 1.38 *Hydr.Depth (ftl * 0.25 ' 0.37 " 0.46 * 
* Conv. Total (cfs) * 5651.1 * Conv. Icfsl * 1251.8 * 972.4 * 3426.9 * 
* Length Wtd. (ftl 477.92 * Wetted Per. lft) " 332.98 ' 177.67 * 275.30 
* Min Ch El (ft) * 1590.74 ' Shear (lb/sq ft) 0.11 * 0.17 * 0.21 * 
* Alpha 1.27 * Stream Power (lb/ft s )  * 0.14 * 0.21 * 0.48 * 
* Frctn Loss (ft) * 2.66 * Cum Volume lacre-ft) 20.71 * 14.98 * 8.60 * 
* C 6 E LOSS (ft) * 0.01 ' Cum SA (acres) * 25.57 * 11.39 * 18.16 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

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

CROSS SECTION OUTPUT Profile 112 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ftl 
' Vel Head (ft) 
W.S. Elev (ft) 

* Crit W.S. 1st) 
E.G. Slope (ft/ft) 
Q Total (cfs) 

* Top Width lft) 
vel Total lft/sl 

' Man Chl Dpth lft) 
* Conv. Total lcfsi 

Element 
wt. n-val. 
Reach Len. (ft) 
Flow Area (sq ftl 

Left 08 
0.052 
471.00 
18.72 
18.72 
48.88 
22.54 
2.61 
0.83 
461.0 

Channel 
0.052 
485.92 
143.21 
143.21 
375.84 
177.67 
2.62 
0.81 

3544.2 

Right OB 
0.033 
477.00 
16.29 
16.29 
55.28 
26.56 
3.39 
0.61 
571 . 3  . . ~~~~ - 

* Length Wtd. (it) * 483.09 ' Wetted Per. (ft) 23.41 ' 177.67 ' 27.18 * 
* Min Ch El Ift) * 1590.74 * Shear (lb/sq St1 * 0.56 * 0.57 * 0.42 * 
* Alpha * 1.02 * Stream Power (lb/ft 31 * 1.47 ' 1.49 * 1.43 * 
* Frctn Loss (ft) * 2.72 * Cum Volume (acre-ftl * 3.53 * 25.00 ' 2.14 * 
* C 6 E LOSS (ftl * 0.02 * Cum SA (acres) * 2.88 ' 11.39 ' 2.00 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile 81 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

***,****+*,******* 
* Po3 Left Sta * Right Sta * Flow ' Area W.P. * Percent * 

Hydr * Velocity * 
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' lft) * (ftl * ICES) * i s q  ft) * lftl * conv 
*Depth(ftl * (ft/s) ' 
t 1 LOB * 9501.79 * 9896.87 * 106.33 * 84.17 * 332.98 ' 22.15 ' 
0.25 1.26 * 
* 2 * Chan * 9896.87 ' 10074.54 * 82.59 * 65.91 * 177.67 * 17.21 * 
0.37 1.25 * ~ ~ 

* 3 ROB 10074.54 10459.63 * 291.08 ' 127.29 * 275.30 ' 60.64 * 
0.46 2.29 
* * * * * * * l i * * i t * l * i t * + * * * * * * * * * * * , * * * * * * * * * * % . * * ~ * * * * * * * + * * * ~ ~ ~ * * * * * * * * ~ * ~ ~ * k * * * * * ~ * * * * ~ * * * * * * * * * * * *  

* * * * * * * t / t / i * * t * * *  

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 

section. This m a y  indicate the need for additional cross sections. 

Profile ii2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

**,**f***,/l/***,* 

* Po9 * Left Sta * Right Sta * Flow * Area W.P. * Percent * 
Hydr * Velocity * 

+Depthlftl * lft/s) 
* 1 * LOB 
0.83 * 2.61 * 
* 2 Chan 
0.81 * 2.62 
" 3 * ROB 
0.61 * 1 ~ 7 9  * 

lftl * Ift) I~f9) * (94 ft) * 

48.88 * 18.72 * 

375.84 ' 143.21 * 

55.28 * 16.29 * 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This m a y  indicate the need for additional cross sections. 

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: T4N-R3W-S18W 
REACH: Reach-l RS: 0.920 

INPUT 
Description: 
Station Elevation Data num= 96 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

* * * t . t + i * t * * * i * t * * l * * * * * % ~ ~ * ~ . ~ * ~ % , * , * , * ~ * ~ k * * * *  
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Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9902.7810065.36 545 502.127 422 .1 . 3  

CROSS SECTION OUTPUT Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ft) * 1588.67 * Element * Left OB * Channel * Right OB * 
* Vel Head (ft) * 0.04 * Wt. n-Val. * 0.043 * 0.045 * 0.033 * 
* W.S. Elev (ft) * 1588.63 * Reach Len. (ft) 545.00 ' 502.13 422.00 * 
* Crit W.S. lftl 1588.31 - Flow Area (sq ftl * 114.71 * 115.84 69.49 * 
* E.G. Slope lft/ftl *0.004436 Area (sq ftl 114.71 ' 115.84 69.49 * 
Q Total (cfsl 480.00 * Flow (cfsl * 172.04 * 203.21 ' 104.75 * 

* Top Width lftl 584.08 ' Top Width (ftl * 226.58 ' 162.58 * 194.92 * 
* Vel Total (ft/s) * 1.60 *Avg.Vel. (ft/s) * 1.50 * 1.75 * 1.51 * 
* Man Chl Dpth (ft! * 1.23 * Hydr. Depth (ftl * 0.51 * 0.71 0.36 * 
Con". Total (cfsl * 7207.2 ' Conv. lcfsl * 2583.2 * 3051.2 * 1572.8 f 

* Length Wtd. (ftl * 492.72 * Wetted Per. (it1 * 226.60 ' 162.58 ' 195.02 * 
* Min Ch El (ftl * 1587.86 * Shear llb/sq ft! * 0.14 0.20 * 0.10 * 
Alpha * 1.02 * Stream Power (lb/ft sl * 0.21 0.35 * 0.15 * 

* Frctn Loss (it1 * 1.92 'CumVolume(acre-ftl * 19.63 13.97 * 7.52 * 
* C 6 E LOSS (ftl * 0.00 + Cum SA (acres) * 22.54 * 9.50 * 15.59 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* E.G. Elev (ftl 1589.10 * Element * Left OB ' Channel * Right OB * 
* Vel Head (ft) * 0.06 *Wt.n-Val. * 0.045 * 0.045 * 0.033 ' 
* W.S. Elev (ftl * 1589.04 * Reach Len. (ft) * 545.00 ' 502.13 * 422.00 * 
* Crit W.S. (ft) * 1588.54 * Flow Area (sq ftl * 59.88 182.40 ' 2.69 * 
* E.G. Slope Ift/ft) *0.003368 * Area lsq ftl " 59.88 ' 182.40 * 2.69 * 
Q Total Icfs) * 480.00 * Flow (cfsl * 96.88 * 377.41 * 5.72 * 

* Top Width (ft] * 241.43 Top Width (ftl * 76.27 * 162.58 * 2.58 * 
* Vel Total (ft/sl * 1.96 * Avg. Vel. (ft/sl * 1.62 * 2.07 * 2.13 
* Max Chl Dpth (ftl 1.18 * Hydr. Depth lftl 0.79 1.12 * 1.04 * 
* Conv. Total lcfsl * 8270.7 * Conv. (cfs) * 1669.3 * 6503.0 - 98.5 * 
* Length Wtd. (it) * 503.58 * Wetted Per. lft! * 77.21 * 162.58 * 3.65 * 
* Min Ch El Iftl 1587.86 ' Shear (lb/sq ftl * 0.16 * 0.24 * 0.15 * 
* Alpha * 1.03 * Stream Power (lb/ft $1 ' 0.26 * 0.49 * 0.33 * 
Frctn Loss lftl * 2.10 * Cumvolume (acre-ftl * 3.10 * 23.18 ' 2.03 * 

* C 6 E Lo55 (ftl * 0.00 *CumSA(acresl 2.34 * 9.50 * 1.85 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

Profile #I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* * * * * * * * * * * * * * * * * *  
* * POS * Left Sta * Right sta * Flow * Area W.P. Percent * 
Hydr * Velocity * 
* * (ftl 
*Depth(ft] * (ft/s) * 
1 LOB 9600.58 

0.51 * 1.50 * 
* 2 Chan * 9902.78 
n 71 * 1 VC, * 

lftl * 

226.60 ' 

162.58 ' 
-. . -  

" 3 * ROB + 10065.36 * 10340.73 * 104.75 * 69.49 * 195.02 * 21.82 * 
0.36 * 1.51 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

**** .***********%% 

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

Profile W2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



POS * Left Sta Right Sta * Flow * Area * W.P. * Percent * 
Hydr * Velocity * 

* lcfs) + Isq Etl * IEtI * Conv * lfti * lft) 
'Depthlft) * lft/s) * 
* 1 * LOB * 9600.58 * 9902.18 * 96.88 ' 59.88 * 11.21 * 20.18 ' 
0.19 1.62 * 
* 2 * Chan * 9902.78 * 10065.36 * 317.41 * 182.40 * 162.58 * 18.63 * 
1.12 * 2.07 * 
* 3 * ROB * 10065.36 * 10340.73 * 5.72 * 2.69 * 3.65 * 1.19 * 
1.04 ' 2.13 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*,*,.**t*******+** 

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

CROSS SECTION 

RIVER: T4N-R3W-S181 
REACH: Reach-1 RS: 0.824 

INPUT 
Description: Levee added-Ridge not overtopped per BFE calcs. 
Station Elevation Data num= 106 

Sta Elev sta Elev sta Elev Sta Elev Sta Elev 

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

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

Bank Sta: Left Right Lengths: Left channel ~ight Coeff Contr. Expan 
9988.7110120.67 497 489.325 417 .1 . 3  

Right Levee Station=10375.68 ~levationa 1587.04 

CROSS SECTION OUTPUT Profile #1 
............................................................................................... 

* E.G. Elev (ftl * 1586.14 * Element * Left OB * Channel * Right OB * 
* Vel Head iftl * 0.03 * Wt. "-Val. * 0.042 - 0.045 ' 0.045 ' 
W.S. Elev lfti * 1586.11 * Reach Len. iftl * 491.00 * 489.33 * 477.00 * 

* Crit W.S. lftl * 1586.39 + Flaw Area (sq ft) * 112.51 * 109.94 * 116.48 ' 
* E.G. Slope [ft/fti *0.003459 Area lsq fti * 112.51 * 109.94 * 116.48 * 
* Q Total Icfsl * 480.00 * Flaw (cis) " 124.60 ' 188.12 ' 166.68 * 
* Top Width Iftl 109.08 Top Width lftl * 353.83 * 131.96 * 223.29 ' 
* Vel Total (ftlsi + 1.42 Avg. Vel. Ift/sl * 1.11 * 1.72 * 1.43 * 
* Man Chl Dpth (fti * 1.69 * Hydr. Depth (ftl * 0.32 * 0.83 * 0.52 ' 
Canv. Total lcfs) 8161.8 * Conv. icfsl * 2118.7 * 3209.0 * 2834.2 * 



* Length Wtd. lftl * 486.58 * Wetted Per. iftl * 353.84 * 132.29 * 223.30 * 
Min Ch El iftl * 1585.02 * Shear llb/sq ft) * 0.07 * 0.18 * 0.11 * 

* Alpha * 1.09 * Streampower (lb/ft sl * 0.08 ' 0.31 * 0.16 * 
* Frctn LOSS lft) * 2.44 * Cum Volume (acre-ftl 18.21 * 12.67 * 6.62 * 
* C 6 E Loss (it) * 0.01 * Cum SA (acres) * 18.91 * 7.80 ' 13.56 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

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

water surface was used. 

CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev iftl 1587.00 * Element * Left OB * Channel + Right 08 ' 
* Vel Head (ft) * 0.09 * Wt. n-Val. * 0.045 ' 0.045 * 0.045 + 

* W.S. Elev (ftl * 1586.91 * Reach Len. (ftl * 497.00 * 489.33 * 477.00 * 
* Crit W.S. lft) * 1586.49 - Flow Area (so ftl * 37.27 * 136.34 ' 29.59 ' . .  . 
* E.G. slope ift/ftl '0.005314 * Area isq ftl * 37.27 * 136.34 ' 
* Q Total icfsl * 480.00 * Flow lcfsl * 75.87 * 334.87 ' 
* Top Width (ftl * 208.93 * Top Width ift) * 47.12 131.96 ' 
* Vel Total (ft/sl * 2.36 * Avg. Vel. (ft/sl * 2.04 * 2.46 * 
* Max Chl Dpth (it) * 1.89 ' HydT. Depth iftl * 0.79 * 1.03 ' 
* Canv. Total icfs) * 6584.4 ' Conv. lcfs) * 1040.8 * 4593.6 ' 
* Length Wtd. (ft) * 489.09 * Wetted Per. ift) 47.93 ' 132.29 * 
* Min Ch El (ftl * 1585.02 * Shear ilb/sq ft) * 0.26 . 0.34 ' 
* Alpha * 1.01 stream Power llb/ft s) * 0.53 * 0.84 * 
* Frctn LOSS Ift) 2.01 * Cum Volume (acre-ft) 2.49 * 21.35 
C h E Loss iftl * 0.00 * Cum SA (acres1 * 1.57 * 7.80 

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

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

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

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

water surface was used. 

Profile #I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*** .a***** .*******  

* POS * Left Sta ' Right Sta * Flow * Area * W.P. * Percent * 
Hydr * Velocity ' 

* (ftl lftl (cis1 * I s q  ftl + (ftl Conv 
*Depthlftl * lft/s) * 
* 1 * LOB * 9553.45 * 9771.08 * 18.83 * 23.19 * 136.20 * 3.92 * 
0.17 * 0.81 * 
* 2 * LOB * 9771.08 ' 9988.71 105.76 * 89.32 * 217.64 * 22.03 * 
0.41 ' 1.18 ' 
' 3 * Chan 9988.71 * 10120.67 * 188.72 * 109.94 * 132.29 ' 39.32 
0.83 1.72 * 
* 4 ROB * 10120.67 * 10375.68 ' 166.68 ' 116.48 * 223.30 ' 34.72 * 
0.52 * 1.43 ' 

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

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

water surface was Used. 

Profile #2 
f * f * f * * + * . * * * * * l * * * ~ , . % * ~ , * * * l * * * * * * * * * ~ * , * * * ~ * * * ~ * ~ * * * * ~ ~ * * ~ ~ * ~ ~ , * ~ ~ ~ ~ * . * ~ * * * * * ~ ~ ~ * * * ~ * * * * * *  

**.**,.***%**,**** 
* POS * Left Sta ' Right Sta * Flow * Area * W.P. * Percent * 

Hydr * Velocity ' 
* lft) * lft) * Icfs) * ( s q  ft) ' lftl * Con" 
-Depth(ft) * lft/s) 



I ' 1 

* LOB * 9771.08 * 9988.71 * 75.87 * 37.27 ' 47.93 * 15.81 
0.79 * 2.04 * 
* 2 * Chan 9988.71 * 10120.67 334.87 136.34 ' 132.29 * 69.76 
1.03 * 2.46 * 

" 10120.67 * 10375.68 * 69.26 * 29.59 * 30.87 * 14.43 * * 3 ROB 

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

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

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

water surface was used. 

CROSS SECTION 

RIVER: T4N-R3W-S18W 
REACH: Reach-l RS: 0.732 

INPUT 
Description: Flow rate starting at this cross-section and downstream is 

increased to 650cfs 
Station Elevation Data "urn= 60 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9710.08 1584.6 9728.58 1584.67 9736.24 1584.71 9750.46 1584.49 9771.32 1584.29 
9779.12 1584.2 9779.25 1584.25 9791.17 1584.24 9823.78 1584.27 9845.84 1584.3 
9871.97 1584.21 9872.14 1584.2 9880.88 1584.17 9881.281584.168 9891.18 1584.12 
9904.99 1584 9906.51 1584 9916.91 1583.93 9922.22 1583.88 9925.05 1583.84 
9960.26 1583.6 9981.49 1583.4710004.87 1583.4310026.17 1583.26 10031 1583.24 
10035.04 1583.210056.17 1583.0410078.59 1583.0310137.62 1583.5210156.84 1583.53 
10176.59 1583.610179.741583.594 10181.5 1583.5910206.59 1583.6610229.79 1583.72 
10269.5 1583.5310274.25 1583.510275.79 1583.5110277.04 1583.5210279.74 1583.55 

. .. 10302.42 1583.8810303.75 1583.910318.18 158410334.88 1584.1410352.86 1584.28 
10365.64 1584.310392.38 1584.310416.42 1584.6510423.68 1584.69 10433 1584.5 
10456.61 1584.5910456.62 1584.5910459.36 1584.610468.67 1584.7 10514.7 1584.88 
10544.28 1584.9110561.59 1584.8110562.03 1584.8 10562.5 1584.810606.54 1585.24 

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

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

9710.08 ,033 9925.05 .04510229.79 ,033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9981.491.0137.62 517 510.224 459 .1 .3 

CROSS SECTION OUTPUT Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ftl * 1584.30 * Element * Left 08 * Channel * Right OB * 
* Vel Head (ftl * 0.09 * Wt. "-Val. * 0.043 - 0.045 ' 0.039 * 
" W.S. Elev (ft) * 1584.21 * Reach Len. lftl + 517.00 * 510.22 * 459.00 ' 
* Ceit W.S. (it) * Flow Area lsq ftl + 39.66 * 148.87 * 103.43 * 
* E.G. Slope (ft/ftl r0.006855 * Area lsq ftl * 39.66 * 148.87 * 103.43 ' 
* Q Total (cfsl * 670.00 * Flow (cfsl * 66.98 * 394.30 - 208.72 ' 
* Top Width (ftl * 472.01 + Top Width lftl * 110.06 * 156.13 * 205.82 * 
* Vcl Total (ft/sl * 2.29 + Avg. Vel. lft/sl * 1.69 * 2.65 * 2.02 * 
' Max Chl Dpth lftl 1.18 * Hydr. Depth lftl * 0.36 * 0.95 * 0.50 ' 
* CODV. Total (cfsl * 8092.1 ' Conv. lcfsl * 808.9 + 4762.3 * 2520.9 + 

Length Wtd. (ftl * 485.27 Wetted Per. (ftl * 110.07 * 156.13 * 205.82 * 
*  in Ch EL (ftl * 1583.03 * Shear llb/sq ftl * 0.15 * 0.41 * 0.22 * 
* Alpha * 1.08 'StreamPower(lb/ftsl * 0.26 * 1.08 * 0.43 ' 
Frctn Loss (ftl 2.33 * Cum Volume (acreeft) * 17.34 * 11.21 * 5.41 * 

* C & E LOSS (ftl * 0.01 * Cum SA (acres) * 16.27 * 6.18 ' 11.21 * 
* * * * * * * . f * * * f , f * * * f * * ~ ~ * ~ ~ ~ ~ , ~ * * * * * * * ~ * * * * * * * * ~ * * * ~ * ~ ~ * ~ ~ ~ * * ~ . * * * , ~ ~ ~ ~ ~ * ~ * * . ~ ~ * * ~ * ~ * * ~ k * ~ * * * ~ A * . *  

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
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* iftl lftl (c~sI * ISq ftl * 
ift) * conv 

*Depth(ftl * ift/sI * 
' 1 * LOB * 9806.97 * 9936.58 * 88.37 * 54.87 * 113.01 * 13.19 * 
0.49 * 1.61 
* 2 * Chan * 9936.58 * 9999.68 * 116.93 * 60.90 * 63.10 * 17.45 * 
0.97 ' 1.92 * 
* 3 ROB * 9999.68 * 10204.21 * 361.13 * 189.02 * 204.54 * 53.90 * 
0.92 * 1.91 * 
* 4 * ROB * 10204.21 * 10408.75 * 103.58 ' 66.74 ' 150.93 * 15.46 - 
0.44 * 1.55 * 
................................................................................................. 

,*%.************+* 

Profile X2 
*****************************%**f**+*****%********************************%*********************** 

******************  
* Po5 * Left Sta * Right Sta ' Flow * Area ' W.P. * Percent * 

Hydr * Velocity * 
* ift) 

*Depthlftl * lft/s) * 
* 1 * Chan * 9936.58 
1.37 * 3.52 * 
* 2 * ROB * 9999.68 
7 ? a  + ? 47 * 

isq ftl * 

86.68 * 

104.98 * 

Conv 

45.58 * 

54.42 ' 

************+*  

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

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

CROSS SECTION 

RIVER: T4N-R3W-S18W REACH: Reach-1 RS: 0.593 

INPUT 
Description: Levee added-Ridge not overtopped per BFE calcs 
Interpolated point 

added at (9941.97, 1580.179) to set bank station. 
Station Elevation Data "urn= 57 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
************************** .%*************************+**+************+**********  

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

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

9672.12 ,033 9919.72 ,04510162.77 ,033 

Bank Sta: Left Right Lengths: Left Channel Right Corff Contr. Expan. 
9941.9710162.77 304 289.303 262 .I . 3  

Right Levee Station=10247.22 Elevation= 1581.21 

CROSS SECTION OUTPUT Profile Xl 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ft) * 1581.02 ' Element 
* Vel Head (ft) * 0.08 * Wt. n-Val 

* Left OB * Channel * Right OB * 
* 0.036 * 0.045 * 0.033 * 



W.S. Elev (ftl 1580.94 * Reach Len. lftl * 304.00 289.30 * 262.00 
* Clit W.S. Iftl * 1580.65 * Flow Area (sq ftl * 71.65 203.30 * 23.04 
* E.G. Slope (ft/ft) *0.005873 * Area isq ftl 71.65 * 203.30 * 23.04 
Q Total * 670.00 * Flow (cfsl * 142.04 * 486.89 * 41.07 

* Top Width (ft) * 434.26 * Top Width lftl * 151.38 * 220.80 ' 62.08 
Vel Total (ft/sl 2.25 Avg. Vel. (ft/s) * 1.98 * 2.39 * 1.78 

* Max ~ h l  ~ p t h  (ft) 1.03 * Hydr. Depth (ft) * 0.47 * 0.92 ' 0.37 
Conv. Total (cfs) * 8742.6 * Conv. (~£31 * 1853.5 ' 6353.2 ' 535.9 

* Length Wtd. (ftl * 284.58 * Wetted P e r .  (ftl * 151.38 * 220.80 ' 62.08 
* Min Ch El lftl * 1579.91 Shear ilb/sq ft) + 0.17 * 0.34 ' 0.14 
* Alpha * 1.03 * stream Power (lblft sl ' 0.34 * 0.81 ' 0.24 
* ~rctn LOSS (ft) 1.80 * Cum Volume (acre-fti 16.48 * 9.31 ' 2.93 
* C & E Loss lftl 0.01 * Cum SA (acres) * 14.30 4.18 * 7.37 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

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

water ~~lrface wa3 used. 

CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
E.G. Elev (ftl * 1581.40 * Element * Left 0B ' Channel Right OB * 
Vel Head (ft) * 0.09 * Wt. n-Val. * 0.045 
W.S. Elev (ftl * 1581.31 * Reach Len. Iftl * 304.00 * 289.30 ' 262.00 * 

* Crit W.S. (ftl * 1580.68 * Flow Area (sq ftl * 285.29 
E.G. Slope (ft/ftl '0.003643 * Area (sq ftl * 285.29 * * 

* Q Total lcfsl * 670.00 + Flow Icfs) * * 670.00 ' * 
Top Width (ft) 220.80 * Top Width (ft) * 220.80 * 
Vel Total (ft/sl * 2.35 *Avg.Vel. (ft/s) * 2.35 * 
Max Chl Dpth Iftl * 1.40 * Hydr. Depth (ft) * * 1.29 

* Conv. Total (cis) 11099.9 * Conv. (cfs) * 11099.9 * 
Length Wtd. ift) * 283.29 * Wetted Per. (ftl 223.05 ' 
Min Ch El (ftl * 1579.91 " Shear (lb/sq it) * 0.29 * 

* Alpha * 1.00 * stream Power llb/ft st  * * 0.68 
Frctn Loss (ft] * 1.50 ' Cum Volume (acre-ft) * 2.28 * 16.24 ' 0.94 * I 
C 6 E Loss iftl * 0.01 * Cum SA (acres) 1.30 * 4.18 ' 0.95 * 

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

Warning: The conveyance ratio [upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

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

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

water surface was used. 

Profile #l 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

***t**++l*t**t*+** 

* PO$ Left Sta * Riqht Sta ' Flow * Area * W.P. * Percent * 
Hydr * Velocity * 

* lft) * ifti (~f.91 * lsq ft) * 
*Depth(ftl * lft/sl 
1 LOB * 9672.12 * 9807.05 1.01 * 1.50 * 

0.09 * 0.67 ' 
* 2 * LOB * 9807.05 * 9941.97 * 141.04 * 70.15 * 
0.52 * 2.01 ' 
* 3 Chan * 9941.97 * 10162.77 ' 486.89 * 203.30 * 
0.92 * 2.39 * 
' 4 * ROB * 10162.77 10247.22 * 41.07 ' 23.04 " 
0.37 ' 1.78 * 
**lt***********t**********+,,*~,*,***~,**********~*+*******~*~*~****~**** 

Warning: The energy loss was greater than 1.0 ft (0.3 m]. between the current and previous crass 
section. This may indicate the need for addit~onal cross sections. 

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

water surface was used 
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Profile 82 
* * * * * t ~ * t * * * * * * * * * * * + * ~ * * + * * * * * t r * , , ~ ~ * * * * ~ * ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ * * * * * * * * * * + ~ ~ ~ , * ~ , * ~ * * * ~ * * * * * * * * * + * *  

* Pos * Left Sta * Right Sta * Flow * Area  * W.P. * Percent + 

Hydr * Velocity ' 
* iftl * (ftl * (cfsl * (sq ftl * (it1 * Canv 

*Depth(ftl * (ft/s) * 
* 1 * Chan * 9941.97 * 10162.77 * 670.00 * 285.29 * 223.05 * 100.00 * 
1.29 2.35 * 

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

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

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

water surface was used. 

CROSS SECTION 

RIVER: T4N-R3W-S18W 
REACH: Reach-1 RS: 0.538 

INPUT 
Description: Interpolated point added at (10070.71, 1578.734) to set bank 

station. 
Statlo" Elevation Data "urn= 50 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
.......................................................................... 

9524.84 1579.5 9558.13 1579.63 9563.37 1579.65 9611.04 1579.6 9650.14 1579.55 
9694.9 1579.7 9727.6 1579.63 9808.19 1579.25 9812.47 1579.27 9829 1578.92 
9845.55 1578.7 9881.15 1578.46 9881.85 1578.46 9951.46 1578.6 9970.09 1578.59 
9990.61 1578.710021.11 1578.16 10027.3 1578.0210032.31 1578.1610070.711578.734 
10079.81 1578.87 10103.5 1578.910111.87 1578.9810133.21 1578.8810179.79 1578.96 
10203.23 1578.9110231.82 1578.910250.09 1578.7610252.49 1578.7410254.56 1578.73 
10308.85 1578.5810376.24 1578.510379.65 1578.3110432.93 1578.67 10484.7 1578.9 
10490.16 1578.9310501.28 1578.910529.15 1579.1410581.96 1579.4210614.14 1579.59 
10615.71 1579.6 10619 1579.610625.28 1579.62 10666.6 1579.810700.98 1579.52 
10707.93 1579.5510715.46 1579.610719.32 1579.5610724.57 1579.7610733.12 1579.96 

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

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

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9990.6110070.71 473 492.206 494 .1 .3 

CROSS SECTION OUTPUT Profile #1 
* f f * f * t * * * * * * * * f * l ~ ~ ~ ~ ~ * * * * * * * * * * * * ~ ~ * ~ ~ * * * * * ~ ~ ~ ~ % + ~ ~ ~ . ~ ~ ~ * * * * * * * * * * * * * ~ * * + * * * * * * * * ~ * * * * ~ * * * * * ~ ~  

* E.G. Elev (ft) * 1579.22 Element Left 08 * Channel * Right oB * 
* Vel Head lftl * 0.06 * Wt. "-Val. * 0.045 * 0.045 ' 0.033 * 
* W.S. Elev (ftl * 1579.16 * Reach Len. iftl 473.00 492.21 * 494.00 
* Crit W.S. (ftl * 1578.98 * Flow Area isq ft) * 92.53 * 61.30 ' 181.14 * 
* E.G. Slope (ft/ftl *0.006811 * Area (sq ftl * 92.53 * 61.30 * 181.14 ' 
* Q Total icfs) * 670.00 * Flow (cfs) * 170.95 * 139.74 ' 359.32 * 
* Top Width (ftl * 714.28 * Top Width (ft) * 172.75 * 80.10 * 461.43 
* vel Total ift/s) * 2.00 * nvg. vel. (ft/s) * 1.85 ' 2.28 1.98 ' 
* Max Chl Dpth (ft) * 1.14 * Hydr. Depth ift) * 0.54 * 0.77 * 0.39 * 
* Conv. Total icfs) * 8118.6 * Conv. (cfsi * 2071.4 1693.2 * 4353.9 * 
* Length Wtd. (ftl - 484.48 * Wetted Per. (ftl * 172.76 * 80.11 * 461.44 ' 
Min Ch El (It) * 1578.02 * shear (lb/sq ftl * 0.23 0.33 * 0.17 * 

* Alpha 1.02 * stream power (lb/ft s )  * 0.42 * 0.74 * 0.33 
* Frctn Loss (ft) * 2.22 * cum volume (acre-ft) * 15.90 8.43 * 2.32 
* C 6 E Loss (ft) * 0.01 ' Cum SA (acres) * 13.17 * 3.18 * 5.80 ' 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need far additional cross sections. 

CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ftl 
vel Head iftl 

* W.S. Elev (ftl 
* Crit W.S. (ftl 
* E.G. Slope lft/ftl 
* Q Total (cfs) 
* Top Width ift) 
* vel Total (ft/sl 
* Max Chl Dpth (ftl 
* Con". Total (cfsl 
* Length Wtd. (ft) 
* Min Ch El (ftl 
* Alpha 
* F T C ~ ~  LOSS lft) 

Element 
wt. n-Val. 
Reach Len. (ftl 
Flow Area (5q ftl 
A r e a  (sq ftl 
Flow (Cfsl 
Top Width (ft) 
Avg. Vel. (ft/sl 
Hydr. Depth (ftl 
conv. (cfsl 
Wetted Per. (ftl 
Shear Llb/sq ftl 
stream Power llb/ft 
Cum Volume (acre-ft! 

Left OB 

473.00 

2.28 

Channel 
0.045 
492.21 
104.71 
104.71 
374.94 
80.10 
3.58 
1.31 

4099.4 
81.11 
0.67 
2.41 
14.94 

Right OB * 
0.034 * 
494.00 * 
86.37 * 
86.37 * 

295.06 ' 
109.08 * 
3.42 * 
0.79 * 

3226.0 * 
109.82 * 
0.41 * 

. . 
* c & E Loss (ftl * 0.03 * Cum SA (acres1 * 1.30 3.10 ' 0.62 * 
* i * * * * * * * * * * * * * * . * * * * * ~ * ~ ~ ~ ~ ~ ~ ~ * * * * * * * * ~ ~ ~ * * * . ~ * ~ * * * * * ~ ~ ~ ~ ~ ~ * * * * ~ ~ ~ ~ , . * * * * * * * ~ k * * * * * * ~ * ~ * * * ~ ~ ~ *  

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

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

Profile #1 
* * * * * * * t * * * * * l * * * * * ~ * * . ~ * * f . * l _ * * t t * * * * * ~ ~ , * * ~ * * * * ~ * * * * ~ . ~ ~ . * ~ * * * ~ ~ , ~ , , + ~ * * * * ~ ~ * * ~ * ~ * ~ ~ ~ % * * * * *  

,**+*%*******,**.** 
* Po9 * Left Sta * Right S t a  * Flow ' Area * w.P. * percent * 
Hydr Velocity * 
* (ftl * (ft) * (cfs) * isq ft) * (it1 conv 
*oepth(ftI * Ift/sl * 
* 1 LOB 9757.73 * 9990.61 * 170.94 * 92.53 * 172.76 * 25.51 * 
0 54 * 1 R 5  * 
• 2 * Chan 9990.61 * 10070.71 * 139.74 ' 61.30 * 80.11 * 20.86 * 
0.77 * ?.7R * 
* 3 * ROB * 10070.71 * 10401.92 * 276.24 * 135.82 * 331.21 * 41.23 * 
0.41 + 2.03 * 
* 4 * ROD * 10401.92 * 10733.12 * 83.08 ' 45.32 * 130.23 + 12.40 * 
0.35 ' 1.83 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* * * * * . A * * * * * _ * * * * * *  

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

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

Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* * * * * * * * * * * X , * * * * i  

* POS * Left Sta * night Sta * Flow * Area ' W.P. * Percent * 
~ y d r  * velocity ' 
* * (ftl - (ftl * (cfs] * ( s q  ft) * Ifti * con" 
*Depth(ftl * (ft/sl " 
1 * Chan * 9990.61 * 10070.71 * 374.94 * 104.71 * 81.11 * 55.96 * 

1.31 * 3.58 * 
* 2 * ROB * 10070.71 * 10401.92 295.06 * 86.37 * 109.82 + 44.04 * 
0.79 * 3.42 * 
* * * l ~ * f , . f * , ~ r * * * * . ~ * . . , * * * * + * , * ~ ~ * ~ ~ * * * * , , ~ , ~ . * ~ * , * ~ ~ ~ . , , * , ~ * * * h * * ~ * ~ * * * * * * ~ * * ~ ~ ~ * * ~ * ~ ~ ~ ~ . ~ * * * * *  

**li*******l,***** 

Warning: The conveyance ratlo (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

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

P:\M\MARI~~O~OO~~\~~~OMFO~EP\WR\RR~~~~\HEC-RAS REPORTS\T4N_R3W_S07_S16.S17.S18E~Sl8W.doc Page 248 of261 



0 CROSS SECTION 

RIVER: T4N-R3W-S18W 
REACH: Reach-1 RS: 0.445 

INPUT 
Description: 
Station Elevation Data num= 61 

Sta Elev sta Elev Sta Elev Sta Elev sta Elev 
,********,*****+****,*,***********************-*-,**,%***.*,*****,*******,,***** 
9421.5 1577 9432.21 1576.96 9445.16 1576.97 9539.43 1576.43 9559.74 1576.3 
9590.29 1576.28 9647.49 1576.95 9718.14 1577.07 9720.39 1576.89 9751.43 1576.4 
9764.93 1576.33 9789.86 1576.25 9791.56 1576.25 9841.42 1576.33 9873.99 1576.3 
9893.97 1576.41 9930.17 1576.34 9944.5 1576.32 9955.86 1576.28 9965.62 1576.2 
9976.15 1576.18 9989.49 1576.12 9996.95 1576.1210009.68 1576.0710010.91 1576.1 
10019.3 1576.0210020.99 157610034.17 1575.9710068.08 1575.7810086.66 1575.9 
10094.96 157610146.57 1576.4110155.19 1576.4810155.57 1576.4810155.89 1576.5 
10156.19 1576.4810156.71 1576.4810156.72 1576.4810157.95 1576.4910184.27 1576.6 
10226.13 1576.810270.21 1576.7110275.48 1576.7310284.87 1576.7710343.94 1576.9 
10345.49 1576.9410354.95 1577.0210412.92 1577.3210459.81 1577.3610480.08 1577.8 
10484.52 1577.9210487.97 157810490.88 1578.0710491.82 1578.09 10492 1578.1 
10492.53 1578.110493.22 1578.110493.82 1578.110494.74 1578.1110542.79 1578.4 
10555.55 1578.47 

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

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

9421.5 ,033 9893.97 .04510146.57 ,033 

Bank Sta: Left Right Lengths: Left Channel Right ' Coeff Contr. Enpan 
10019.310094.96 433 507.373 438 .1 .3 

CROSS SECTION OUTPUT Profile #I 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * + * * * * * * * * * * + * * * % % % h * * * * * * * * * * * * * * * * * * * * * * * * * , * * * * * * * , * * * * * * * * * * * *  

i * E.G. Elev lft) * 1576.99 * Element *  eft 06 Channel * Right 06 
* Vel Head (ft) 0.04 * Wt. n-Val. * 0.037 * 0.045 0.040 * 
W.S. Elev (it1 * 1576.95 * Reach Len. (ftj * 433.00 * 507.37 438.00 * 

* Crit W.S. (ftl * 1576.65 Flow Area (sq £ti 262.74 ' 79.55 ' 83.30 * 
* E.G. Slope (ft/ftl *0.003298 * Area (sq ft) * 262.74 * 79.55 * 83.30 * 
* Q Total (cis) * 670.00 * Flow lcfs) * 411.36 * 155.99 * 102.65 
* Top Width (ftl * 825.20 * Top Width (ft) * 498.03 * 75.66 251.51 * 
* Vel Total (ft/sl * 1.57 Avg. vel. (ft/s) 1.57 * 1.96 * 1.23 * 
*Max Chl Dpth lftl * 1.17 *Hydc. Depth (it) * 0.53 * 1.05 * 0.33 * 
* Conv. Total (cfsl * 11665.9 * conv. (cfsl * 7162.4 * 2716.1 * 1787.4 * 
Length Wtd. lftl * 456.75 * Wetted Per. (ft) * 498.04 * 75.66 * 251.52 * 

* Min Ch El (ft) * 1575.78 * Shear Ilb/sq ftl 0.11 0.22 ' 0.07 * 
* Alpha * 1.06 * Stream Power (lb/ft 3) 0.17 * 0.42 * 0.08 * 
* Frctn Loss (ftl * 2.17 *CumVolume(acce-ft) * 13.97 ' 7.64 * 0.82 * 
* C 6 E LOSS ift) * 0.00 * Cum SA (acres) * 9.53 * 2.30 * 1.75 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

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

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

CROSS SECTION OUTPUT Profile #2 
t / ~ t + * * t * * * * * * * * * / * , * * * * * * * ~ * * , . * . * , ~ * ~ * ~ * ~ * * * * * * * * * , * . ~ , ~ ~ + * ~ ~ ~ ~ * , , , ~ * * * * * * * * * * * * * , * * * * ~ ~ ~ ~ * * *  

* E.G. Elev (ftl 
Vel Read (ftl 
W.S. EleV lft) 

' Crit W.S. (ft) 
* E.G. Slope (ft/ftl 
* Q Total (cfs) 
* Top Width lft) 
* vel Total lft/s) 
* Max Chl Dpth (ftl 
* COnv. Total lcfsi 
* Length Wtd. (ft) 

Element 
wt. n-vel. 
Reach Len. (ft) 
Flow Area lsq ft) 
Area (sq ft) 
Flow (~£91 
Top Width lft) 
AYg. Vel. Ift/s) 
Hydr. Depth (ft) 
conv. lcfs) 
Wetted Per. (ft) 

Left OB 
0.045 
433.00 
168.70 
168.70 
356.48 
125.33 
2.11 
1.35 

6748.8 
126.51 

Channel 
0.045 
507.37 
128.22 
128.22 
313.52 
75.66 
2.45 
1.69 

5935.4 
77.25 

Right OB * 

438.00 * 



* Min Ch El (ftl * 1575.78 ' Shear (lb/sq ftl * 0.23 * 0.29 * 
Alpha * 1.02 * Stream power (lb/ft s )  ' 0.49 * 0.71 * * 

* Frctn Loss (ftl * 2.05 *Cumvolume(acre-ft) 1.36 * 13.62 * 0.19 ' 
C L E LOSS (ftl * 0.01 * Cum SA (acres1 0.62 * 2.30 * * 

* * * * * * / * , * / t * * * * l * * + * * * * * , , * , * * , ~ * * * * ~ , . * * * * * ~ * * * * * * * ' * * * * * ~ ~ * * * * ~ * ~ . ~ . ~ ~ * * * * * * * * * * * * ~ ~ ~ ~ * * * ~ ~ * .  

'ower (lb/ft s )  ' 0.49 * 0.71 * * 
,me (acre-ft) 1.36 * 13.62 * 0.19 ' 

C L E LOSS (ftl * 0.01 * Cum SA (acres1 0.62 * 2.30 * * 
* * * * * * / * , * / t * * * * l * * + * * * * * , , * , * * , ~ * * * , ~ , . * * * * * , * * * * * * * ~ . * * * * * ~ ~ * * * * ~ * ~ . ~ . ~ ~ * * * * * * * * * * * * ~ ~ ~ ~ * * * ~ ~ * .  

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

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

Profile #l 
**...+ t * i * * * * * * * l * * * * l t * * ~ * * * * * * * * * * ~ ~ ~ ~ ~ ~ * * * * + * * * ~ ~ ~ ~ * * * * * ~ * ~ ~ ~ ~ ~ , * * * * * ~ ~ ~ * * * * * . , * * . ~ ~ . * + ~ ~ ~ ~ ~ ~ * ~ * *  

!.****,******..**** 
Po5 * Left Sta ' Right Sta * Flow ' Area * W.P. * Percent ' 

Hydr * Velocity ' 
* Ift) * Iftl * (crs) (sq ft) * (ft) + conv 

+Depthlft) (Et/s) * 
+ 1 * LOB * 9421.50 * 9720.40 * 99.92 * 74.48 * 199.14 + 14.91 ' 
0.37 * 1.34 ' 
" 2 * LOB * 9720.40 10019.30 * 311.43 - 188.26 * 298.91 * 46.48 * 
0.63 * 1.65 ' 
3 * Chan * 10019.30 + 10094.96 * 155.99 * 79.55 * 75.66 * 23.28 * 

1.05 * 1.96 1 

* 4 * ROB * 10094.96 * 10325.25 * 102.12 * 81.97 * 230.30 * 15.24 * 
0.36 * 1.25 ' 
* 5 * ROB + 10325.25 ' 10555.55 * 0.54 ' 1.33 * 21.22 * 0.08 * 
0.06 * 0.40 * 
* * * * I * * * * + t / * * * * * t + * * ~ * ~ ~ ~ , * * * * * * * , ~ ~ ~ * * * * ~ * * * * * * ~ ~ * ~ * ~ * * * ~ ~ ~ , * , * * * ~ ~ ~ * * * * , * * ~ * * ~ ~ * ~ ~ ~ ~ ~ , + . * * * ~ ~ ~  

Warning: 
Warning: 

Warning: 

Divided flow computed for this cross-section. 
The conveyance ratio (upstream conveyance divided by downstream csnveyancel is less than 
0.7 o r  greater than 1.4. This may indicate the need for additional cross sections. 
The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross section*. 

Profile #2' 
* * , H . * , * * * * * * * * * t / t * * * , * , ~ * ~ ~ * * * * * * * ~ ~ ~ , , ~ * * , * ~ ~ * * * * * * ~ , ~ ~ ~ ~ * * * * ~ . * * ~ ~ , * , * ~ * * * * * * * ~ ~ . + * * + * ~ ~ .  

,,****,*******,,** 
* POS " Left Sta * Right Sta * Slow ' Area * W.P. * Percent + 

Hydr * Velocity + 

* (ftl (ftl * (cfsl * (sq ftl * (ft) * conv 
'Depthlit) * (ft/s) * 
* 1 LOB ' 9720.40 * 10019.30 * 356.48 * 168.70 * 126.51 * 53.21 * 
1.35 ' 2.11 * 
" 2 Chan * 10019.30 ' 10094.96 * 313.52 * 128.22 * 77.25 * 46.79 * 
1.69 * 2.45 * 
* * , * i * . l f * f / * * * * * * + * * * * * * * * * * * * * * * * * * * ~ ~ ~ , ~ % * * * * * ~ , * , + , . , ~ * ~ * , , * * ~ * ~ ~ ~ ~ ~ * % * * * * * * * * + ~ ~ ~ . * * * ~ ~ * * . *  

Warning: The conveyance ratio iupstceam conveyance divided by downstream canvryancel is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

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

CROSS SECTION 

RIVER: T4N-R3W-S18W 
REACH: Reach-1 RS: 0.349 

.. - ~ - 

Description: 
station Elevation Data num- 61 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
9244.87 ,033 9752.23 .04510066.55 ,033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9940.2310066.55 286 342.89 298 .1 .3 

CROSS SECTION OUTPUT Profile #I 
. * * * * * t * * * * * * * * * f * * * * * * * % * * * * * * * * * * + * * * * * * * * * * * * * * * * * * + * * * * * * * * * * * , * * * * * * * * * * > * > * * * + * * * * * * * * * * ,  

* E.G. Elev (ftl * 1574.82 Element Left 08 * Channel * Right OB 
vel Head (ftl 0.07 * Wt. "-Val. * 0.039 ' 0.045 * 0.033 * 
W.S. Elev (£ti * 1574.75 * Reach Len. (ftl * 286.00 * 342.89 298.00 * 

* crit W.S. (ftl *  low ~ r e a  (sq ftl * 217.27 ' 104.80 ' 10.56 
E.G. Slope Ift/ft) *0.007455 * Area lsq ft) * 217.27 * 104.80 10.56 * 

* Q Total lcfsl * 670.00 * Flow lcfsl * 388.81 * 263.77 * 17.41 * 
* Top Width (ftl * 754.84 * Top Width (it1 * 590.31 * 126.32 * 38.22 * 
* vel Total (ft/sl * 2.01 + ~ v g .  vel. (ft/sl 1.79 * 2.52 * 1.65 * 

Max Chl Dpth (ftl * 1.08 * Hydr. Depth (ftl * 0.37 * 0.83 * 0.28 
* Conv. Total (cis1 * 7760.0 ' Conv. (cfsl * 4503.3 ' 3055.0 * 201.7 * 
Length Wtd. (ftl * 306.95 * Wetted Per. (ftl * 590.31 * 126.33 * 38.22 * 

* Min Ch El (ftl * 1573.67 ' Shear (lb/sq ftl * 0.17 * 0.39 * 0.13 * 
Alpha * 1.09 * Stream power (lb/ft s) 0.31 * 0.97 * 0.21 * 

* Frctn Loss (ftl + 1.58 ' Cum Volume (acre-ft) * 11.59 " 6.57 * 0.35 * 
* C & E LOSS Iftl 0.01 * Cum SA (acres1 * 4.12 * 1.12 0.30 * 
* * * * * * * * * * * * * * * * * * f * * * * * * * 3 , * * * * * * * * * * * * * * % * 9 * + + * + * * + * * * * * * * * * * * * * * * * * * * % * * * ~ * * * * * * * * * * * * * * * * * *  

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #2 
* * * * * * * * * * * * * * * * * * * * * * * * * * f * * * * * * * * * * * * * * * * * * *%** * *%** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *+ * *  
* E.G. Elev (ftl * 1575.61 * Element * Left 08 * Channel * Right 08 * 
* Vel Head (ftl * 0.20 * Wt. n-Val. * 0.045 ' 
* W.S. Elev (ftl * 1575.41 * Reach Len. (ftl * 286.00 * 342.89 ' 298.00 ' 
* Czit W.S. (ftl * Flow Area lsq ftl ; * 188.00 * 
* E.G. Slope (ft/ft) '0,007027 ' Area (sq ftl * 188.00 " 
* Q Total (cfsl * 670.00 * Flow (cis1 i * 670.00 * 
* Top Width (ft) * 126.32 * Top Width (ft) * * 126.32 ' 
* vel Total (ft/s) * 3.56 * Avg. Vel. lft/sl * 3.56 * 
* MBX Chl Dpth (ftl * 1.74 * Hydr. Depth (ftl * 1.49 * 
* con". Total (cfsl * 7992.9 * Conv. (cis] * 7992.9 * 
* Length Wtd. (ftl * 342.89 * Wetted Per. (ftl * 128.68 
* Min Ch El jft) * 1573.67 * Shear (lb/sq ftl * 0.64 * 
* Alpha * 1.00 * stream Power (lb/ft sl ' * 2.28 * 
* FrCtn LOSS (ftl * 1.32 *cumvolume(acre-ft) 0.53 11.78 * 0.19 * 
* C & E Loss (ftl * 0.03 Cum SA (acres1 1.12 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

t*/l******+******* 

* POS * Left Sta ' Right Sta * Flow * Area ' W.P. * Percent ' 
Hydr * Veloclty * 

* (ftl * (ftl * (cfsl * (sq ft) * (ft) * Con" 
*Depth(ftl * (ft/s/ * 





• * Vel Total (ft/si * 1.66 * Avq. Vel. (ft/sl * 1.64 * 1.76 

; * Max Chl ~ p t h  (ftl * 1.09 * ~ydr. Depth (ft) * 0.40 ' 0.80 
* conv. Total Icf51 * 10901.8 * Conv. (cfs) 7076.8 * 3638.7 
* Length Wtd. (It1 * 1499.52 * Wetted Per. (ft) * 663.56 * 158.31 
* Min Ch El (ft) 1572.10 * Shear (lb/sq ft) 0.09 * 0.19 
* Alpha * 1.01 * Stream Power (lb/ft sl * 0.15 * 0.33 
* Frctn Loss (ft) * 3.05 * Cum Volume (acre-ft) * 10.00 * 5.65 
* C 6 E Loss (ft) * 0.00 * Cum SA (acres) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: Divided flow computed for this cross-section. 
warning: i he energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Note: Multiple critical depths Were found at this location. The critical depth with the 
lowest, valid. 

water surface was used. 

CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (it) * 1574.26 * Element * left OB * Channel * Right 08 * 
* vel Head (ft) * 0.09 * Wt. n-Val. * 0.045 * 
* W.S. Elev (ft) * 1574.17 * Reach Len. (ftl * 1499.52 * 1499.52 * 1499.52 * 
+ Crit W.S. lft) * 1573.20 * Flow Area lsq ftl * 282.78 * 
* E.G. Slope (ft/ft) *0.002438 * Area (sq ftl * 282.78 * 
* Q Total (cfs) * 670.00 * Flow (cfsl e * 670.00 * 
* Top Width (ftl * 158.30 ' Top Width (ft) * * 158.30 * 
* vel Total (ft/si * 2.37 * Avg. Vel. (ft/s) * 2.37 * 
* Max Chl Dpth (ft) * 2.07 * Hydr. Depth (ftl * 1.79 * * 
* Con". Total (cfs) * 13569.3 * Conv. (cis1 * * 13569.3 ' * 
* Length Wtd. (ftl * 1499.52 * Wetted Per. (ftl * 161.42 * 
* Min Ch El (it) * 1572.10 * Shear llb/sq ftl * 0.27 * * 
* Alpha * 1.00 * Stream Power (lb/ft s )  * * 0.63 * 
* Frctn Loss lft] f 3.18 *Cumvolumeiacre-ft) * 0.53 * 9.93 ' 0.19 * 
* C 6 E LO55 (ft) * 0.00 ' Cum SA (acres1 a . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

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

water surface was used. 

Profile $1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

***,*,************ 
* POS *  eft sta ' Right Sta * Flow * Area * W.P. * Percent * 

Hydr * Velocity * 
* (ft) * (ftl * Ycfs) * (sq ftl * lftl * Con* 

'Depth(ft1 ' (ft/s) 
* 1 * LOB * 9147.83 ' 9513.33 122.03 * 90.76 * 298.06 * 18.21 * 
0.30 * 1.34 ' 
* 2 * LOB * 9513.33 * 9878.83 312.89 * 175.17 * 365.50 * 46.70 * 
0.48 * 1.79 
* 3 * Chan * 9878.83 * 10037.13 ' 223.63 * 127.38 * 158.31 * 33.38 * 
0.80 * 1.76 * 
* 4 * P.08 10037.13 * 10105.66 ' 11.45 * 11.26 * 49.01 * 1.71 * 
0.23 * 1.02 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

**** /*****I*******  

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

section. This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



* POS Left Sta * Right SCa * Flow * A r e a  * W.P. * Percent * 
Hydr Velocity * 
+ * (ftl * (ftl * (cfsl * (sq ftl * (ft) * Conv 
*Depth(rtl (ft/s) * 
* 1 Chan * 9878.83 10037.13 * 670.00 ' 282.78 * 161.42 * 100.00 * 
1.79 * 2.37 * 
* * * * * * * * t * * * * * * * t * * * * * * * + * * * * ~ * ~ * * * * 1 * t * + , * * * * * , * ~ ~ . ~ . ~ ~ , ~ ~ * * * ~ ~ ~ ~ * * * * , * ~ ~ ~ - ~ ~ ~ * * * * * + ~ * * . . * * * * * *  

********,****.**,* 

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

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

water surface was used. 

SUMMARY OF MANNING'S N VALUES 

RiVer:T4N-R3W-SO7 
* * * * * * t * * * * * * * * * r * , t * + * * * + * * , * * * * * t * * t % , * * . k * * * * * + * * * * * * * * * * * * * .  

Reach River Sta. * nl * n2 * n3 * 
* * * * * + * * * * . * * * * * * * t * * * / * * * * * * * * ~ * ~ + * * ~ * ~ ~ , . * * * , * * * * * * * ~ ~ ~ ~ . k * * * * * * *  

*Reach-1 * 1.993 .033* ,0551 .033* 
*Reach-1 * 1.893 .033* .055' ,0337 
*Reach-1 * 1.807 .033* ,055' .033* 
*Reach-1 * 1.710 .033* ,055, .033* 
*Reach-1 * 1.617 .033* .055* ,033' 
*Reach-1 * 1.524 .033* ,055' .033* 
'Reach-1 1.431 + .033* .055* .033* 
'Reach-l * 1.336 + .033* .055' .033* 
*Reach-l * 1.241 * .033* .055* .033* 
'Reach-l 1.137 .033* .055* .033+ 
*Reach-l * 1.051 .033* .055* .033* 
'Reach-1 0.948 .033* .055* ,033' 
*Reach-I * 0.859 .033* .055* .033* 
*Reach-1 * 0.767 * .033* .055* ,033' 
*Reach-1 0.684 + .033* .055* .033* 
'Reach-1 * 0.581 .033* ,055' .033* 
'Reach-1 * 0.477 .033* .055* ,033' 
'Reach-1 * 0.399 .033* ,055' ,033. 
*Reach-1 * 0.317 ,033" .055* .033* 
*Reach-1 * 0.180 .033* .055* ,033' 
* * * * * f * * l * * . ~ * l f * * * l t * * * * * * * ~ ~ ~ * * * * * ~ * * * * ~ , ~ ~ * * , ~ . ~ ~ , ~ * * ~ * ~ ~ *  

Rivec:T4N-R3W-S16 
~ I * i t * t * * * * * * l / * l ~ t * ~ * * , + + * ~ * , ~ * ~ * * * * ~ * ~ * * * * * * * * * * ~ ~ ~ * * * , * * * * * * * *  

Reach River Sta. * nl * n2 n3 ' 
I * . * * * ******* , . . t f t * I * * * **** t i l * * *+*********+***************** . *%,  

*Reach-la * 1.648 * .035* ,053' ,035' 
'Reach-la * 1.644 ,035' .053* .035* 
'Reach-1 * 1.640 ,035' .053* .035* 
*Reach-1 1.556 .035* .06* .035* 
*Reach-2 * 1.184 .033* .06* .035* 
'Reach-2 * 1.009 .035* .053* .035* 
*Reach-2 * 0.995 .035* .053* .035* 
*Reach-2 0.899 .035* ,0537 .035* 
*Reach-2 0.831 ,035' .06* .033* 
*Reach-3 0.707 .035* .06* .033* 
'Reach-3 * 0.602 ,035' .06* .033* 
*Reach-3 * 0.506 .035* .06* .033* 
*Reach-3 * 0.409 .035* .06* .033* 
*Reach-? * 0.297 ,033' .06' .035* 
*Reach-3 * 0.221 .033* .06* .035* 
*Reach-3 " 0.102 ,033- .06* .035* 
*Reach-3 0,000 .033* . 0 6* .035* 
* + * * . . * t * * * * * t * * * * l * r * * i * * * * * * + * * t * t * * * * ~ ~ , * * * * * ~ * * * * ~ ~ . * * * * * *  

Ri~er:T4N-R3W-$17 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Reach * River Sta. * nl * n2 * n3 * 



River:T4N-R3W-S18E 
* * / / * * * 1 * * * * * 1 * * * * * * * I f * * * t t * f * * / * t f * * f * , * * + * * * * * * * * * * * * * * * * * * * , * * % * * * * * * * * * * * * * * , * * *  

* Reach * RiverSta. * nl * n2 * n3 n4 * "5 * 
* * * * * * * l * * /+ * * * * f * * * * * * * * * l * * * *%** * * * * * * , * , * * * *%** *+ * * * * * * * * * *+ * *+ * * *%+* * * * * * * * * * , * * *  

*Reach-1 * 4.247 .033* .058* .033* 
*Reach-1 * 4.135 .033* .033* .033* 
*Reach-1 4.059 .033* .058* ,033' 
"Reach-1 * 3.962 .033* .058* ,033' * 
*Reach-l * 3.872 .033* .053* .033' * 
*Reach-1 * 3.787 .033' .053* .033* 
*Reach-l * 3.706 ,033' .053* .033* .033* 
*Reach-1 * 3.578 .033' .053* .033* 
'Reach-1 3.461 .033* ,053' .033* 
*Reach-1 * 3.344 .033' .053* .033* 
*Reach-l " 3.264 .033* .053* .033* 
*Reach-1 * 3.153 ,033' ,053' .033* 
*Reach-l 3.059 ,033' .053* .033' * 
'Reach-l * 2.961 .033* .053' .033* e 

*Reach-1 * 2.860 .033* .053* .033* 
*Reach-1 * 2.752 .033* ,053: .033* * 
'Reach-l * 2.656 ,035' .053' .035* 
*Reach-1 2.562 .035* ,053s .035* 
*Reach-1 * 2.468 .035* .053* .035* 
*Reach-l * 2.374 .035* ,053- .035* 
'Reach-l * 2.276 ,035' .053* .035' .053* .035* 
*Reach-2 + 2.260 ,035' .053* .035* 
*Reach-2 * 2.175 .035* .053* .035' 
*Reach-2 * 2.081 .035* ,053' .035* 
*Reach-3 * 2.260 ,035' .053* .035* 
*Reach-3 * 2.175 .035' .053* .035* * 
*Reach-3 + 2.081 ,035, .053* ,035' * 
'Reach-4 * 1.945 .035* .053* .035* 
*Reach-4 * 1.866 .035* .053* .035* 
'Reach-4 * 1.773 .035* .053* .035* 
*Reach-4 1.674 + ,033' .05* .033* 
*Reach-4 * 1.580 .033* .05* ,033' 
*Reach-4 * 1.486 ,033' .05* .033* 
*Reach-4 * 1.378 .033* .05* ,033, 
*Reach-4 1.282 .033* .05* ,033' 
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Rivec:T4N-R3W-S18W 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Reach * River Sta. * nl * n2 * "3 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

'Reach-1 * 2.537 ,033' ,052, .033* 
*Reach-1 * 2.445 ,033' .052* .033' 
'Reach-l * 2.351 .033* .052' .033* 
*Reach-l * 2.260 .033* .052* ,033' 
*Reach-1 * 2.173 * .033* ,052, ,033' 
*Reach-1 * 2.080 .033* ,052' .033* 
*Reach-l * 1.987 .033* .052* ,033' 
*Reach-l * 1.928 ,033' .052' ,033' 
'Reach-1 1.838 ,033' ,052' .033* 
*Reach-1 1.750 + .033* .052* ,033' 
'Reach-1 * 1.664 .033* ,052' .033* 
*Reach-1 * 1.567 .033* .052* ,033' 
'Reach-l * 1.477 .033* ,052. ,033' 
"Reach-i * 1.382 * .033* ,052' .033* 
*Reach-1 * 1.296 .033* .052* .033* 
*Reach-l 1.196 * .033* ,052' ,033' 
*Reach-1 * 1.104 .033* .052* .033* 
*Reach-I * 1.012 .033* ,052' ,033' 
'Reach-l * 0.920 ,033' ,045 * .033* 
*Reach-l * 0.824 ,033" .045* .033* 
*Reach-1 0.732 * .033* .045* ,033. 
*Reach-1 * 0.635 .033* .045* ,033' 
*Reach-1 * 0.593 * ,033' .045* .033* 
*Reach-1 * 0.538 ,033' .045* ,033' 
'Reach-1 * 0.445 ,033, ,045' ,033' 
*Reach-1 * 0.349 .033* ,045' ,033' 
*Reach-1 * 0.284 ,033" ,045" ,033' 
* * * * * * * * , * * * * * 1 1 * * * * * ~ * * ~ * ~ * ~ % * * * ~ , * * * * * , * ~ , * * . * , * ~ . * ~ * , * * * . + * * ~ .  

S W R Y  OF REACH LENGTHS 

River: T4N-R3W-SO7 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* Reach River S t a .  * Left * Channel * Right ' 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*Reach-1 * 1.993 SOD* 528.39' 543" 
'Reach-1 * 1.893 434* 457.73' 436, 
*Reach-i * 1.807 472' 509.43* 528' 
*Reach-1 * 1.710 488' 494.68' 480* 
'Reach-1 ' 1.617 * 48R1 487.79' 478, 
'Reach-1 * 1.524 493' 491.44' 492' 
*Reach-l * 1.431 510' 501.09" 492* 
*Reach-l * 1.336 502, 502.14" 4 63' 
*Reach-l 1.241 Sol* 551.91* 465* 
*Reach-l * 1.137 460' 453.4, 429* 
'Reach-1 * 1.051 431' 541.85* 552* 
*Reach-1 * 0.948 457* 469.76" 471' 
'Reach-1 * 0.859 482' 485.56* 481* 
*Reach-> * 0.767 464* 437.11* 426" 
*Reach-: * 0.684 555' 548.15' 529' 
'Reach-1 * 0.581 530* 544.25" 510, 
*Reach-1 * 0.477 426, 413.05, 405* 



R i v e r :  T4N-R3W-S16 
* * * * * * * * * f f f * * * * * * * * * * * * * a * * * , * * * * * * * * * * * * * + * * * * + * * * * * * * + + * , * * * *  

Reach * Rive r  Sta. * L e f t  * Channel R igh t  
.................................................................. 

*Reach-la * 1.648 * 20* 20' 20* 
*Reach-la * 1.644 0' O* 0' 
*Reach-1 * 1.640 * 430* 441.26* 443* 
*Reach-1 * 1.556 O* O* 0* 
*Reach-2 1.184 + 497* 501.18' 500* 
*Reach-2 * 1.089 502* 501.28' 501, 
*Reach-2 * 0 .995  504* 504.09* 504* 
'Reach-2 * 0.899 352' 358.05* 351* 
*Reach-2 * 0 .831  0' 0 * 0* 
*Reach-3 * 0.707 * 554* 554.39* 554' 
*Reach-3 * 0.602 * 512* 510.98* 511* 
'Reach-3 * 0.506 511* 511.92* 512' 
*Reach-3 * 0.409 + 580* 588.42* 580* 
'Reach-3 * 0.297 396* 402.37' 394% 
*Reach-3 * 0 . 2 2 1  620* 629.2* 625- 
'Reach-3 * 0.102 * 542' 537.24* 531* 
*Reach-3 * 0.000 + 0* O* 0* 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

R i v e r :  T4N-R3W-S17 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Reach * R i v e r  S t a .  * L e f t  * Channel * Righ t  
* * * * * * f f * * l * * * * * * *+ l * * * *T** * * * * * * * * * * * * * * * * * * * * * * * * * * *%,* *%** , * . * *  

River :  T4N-R3W-S18E 
* * * . * * . l t * * f * * * * * * * * * * . ~ * * * ~ ~ * , ~ , * + * * , * * * * ~ * * * * ~ * ~ * ~ ~ ~ * * ~ * * ~ + ~ * * *  

Reach R ive r  S t a .  * L e f t  * Channel * Righ t  * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*Reach-l * 4.247 601' 599.33" 486* 
'Reach-1 * 4.135 403* 401.56* 320* 
*Reach-1 * 4.059 5 3 9  511.4* 478* 
*Reach-l * 3.962 473' 476.38' 465* 



R~ver: T4N-R3W-S18W 
................................................................... 

* Reach * River sta. * Left * Channel * Right * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*Reach-1 * 2.537 427' 483.786* 549* 
*Reach-1 2.445 496* 493.864* 495" 
*Reach-1 * 2.351 482' 481.125' 474* 
'Reach-1 * 2.260 545* 461.922* 399* 
'Reach-1 * 2.173 484' 489.965* 483* 
*Reach-1 2.080 490' 493.934* 479* 
'Reach-1 * 1.987 * 326' 310.929* 291* 
+Reach-1 ' 1.928 * 437* 467.714' 500* 
'Reach-l * 1.838 402* 461.159* 474* 
*Reach-l * 1.750 48gb 454.822* 413" 
*Reach-1 1.664 473* 511.379* 5R6* 
*Reach-l 1.567 478* 479.899* 481, 
'Reach-1 + 1.477 494* 501.458' 481* 
+Reach-1 * 1.382 484* 450.962* 441* 
'Reach-1 * 1.296 460' 529.224* 525' 
'Reach-1 * 1.196 393' 483.288* 557* 
'Reach-l * 1.104 421' 490.446* 486' 
*Reach-l * 1.012 471' 485.919* 477* 
'Reach-1 * 0.920 545* 502.127' 422* 
'Reach-1 0.824 497- 489.325' 477% 
'Reach-1 0.732 517' 510.224' 459' 
*Reach-1 * 0.635 212* 221.385' 184* 
*~each-1 0.593 304* 289,303, 262' 



SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
River: T4N-R3W-SO7 

* * * * * * * ~ * ~ , ~ ~ % * ~ * * * * * * * * * * + ~ * * * * + ~ ~ * * * ~ * * * * * * * * * * * * * , * *  
Reach * River sta. * Contr. * Expan. * 

....................................................... 
*Reach-1 * 1.993 .I* .3* 
*Reach-1 * 1.893 * .I* .3* 
*Reach-1 * 1.807 * .l* .3* 
*Reach-1 * 1.710 * . l* .3* 
*Reach-1 1.617 * .I* .3* 
*Reach-1 * 1.524 * .l* .3* 
*Reach-1 * 1.431 . 1* .3* 
*Reach-1 * 1.336 * .l* .3* 
*Reach-l * 1.241 * .l* .3* 
*Reach-1 1.137 * .l* .3* 
*Reach-1 * 1.051 ' .1* .3* 
*Reach-1 * 0.948 * .1* .3' 
*Reach-1 * 0.859 * .1' .3* 
*Reach-1 * 0.767 * .1* .3* 
*Reach-1 0.684 * .I* .3* 
*Reach-1 0.581 * .1* .3* 
*Reach-1 * 0.477 * .1* .3* 
*Reach-l * 0.399 * .1* .3* 
*Reach-1 * 0.317 * .I* .3* 
*Reach-1 0.180 * .I* .3* 
***************************,*******,******************% 
River: T4N-R3W-916 

* * * * * * * * * * * * * % * * * * * * * * * * * * * * * * * * * + * * * a * % * % * * * * * * * , * % * * *  

Reach * Rlver Sta. * Contr. * Expan. * 
....................................................... 
'Reach-la * 1.648 * .l* .3* 
*Reach-la * 1.644 * .l* .3* 
*Reach-1 * 1.640 * .1* .3* 
'Reach-1 * 1.556 .I* .3* 
*Reach-2 * 1.184 * .I* .3* 
*Reach-2 1.089 * .1' .3' 
'Reach-2 * 0.995 * .I* .3* 
*Reach-2 * 0.899 * .I* .3' 
*Reach-2 * 0.831 * .I* .3* 
*Reach-3 0.707 * .I* .3* 
'Reach-3 * 0.602 . l* .3* 
*Reach-3 * 0.506 * .l* .3' 
*Reach-3 * 0.409 * .I* .3* 
*Reach-3 * 0.297 * .1' .3' 
'Reach-3 * 0.221 * .l* .3* 
'Reach-3 * 0.102 * .1' .3' 
*Reach-3 * 0.000 * .l' .3* 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
River: T4N-R3W-317 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Reach * River Sta. * Contr. ' Expan. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*peach-1 2.757 * .I* .3* 
*Reach-1 2.673 * .l* .3* 
*Reach-1 * 2.584 + .I* .3* 
*Reach-1 * 2.473 * .1* .3* 
*Reach-1 2.391 * .I* .3* 
'Reach-1 * 2.298 * .l* .3* 
*Reach-1 * 2.215 * .l* .3* 
*Reach-l 2.124 * .1* .3* 



*Reach-1 * 2.029 * .l* .3* 
*Reach-1 1.923 * .I* .3* 
*Reach-1 * 1.828 * .I* .3* 
*Reach-1 * 1.744 * .1* .3* 
*Reach-1 * 1.627 * .1' .3* 
'Reach-2 * 1.550 ' .1* .3* 
*Reach-2 * 1.455 * .1* .3* 
*Reach-2 * 1.366 * .1* . 3 *  
*Reach-2 * 1.268 * .l* .3* 
+Reach-2 * 1.172 " .I* .3* 
*Reach-2 1.071 * .l* .3* 
"Reach-2 * 0.973 * .l* . 3 *  
*Reach-2 * 0.877 * .1* .3* 
*Reach-2 * 0.778 * .I* .3* 
*Reach-2 * 0.679 * .l* .3* 
*Reach-2 * 0.585 * .l* . 3 *  
*Reach-2 * 0.482 * .l* .3* 
*Reach-2 * 0.382 * .I' .3* 
*Reach-2 * 0.284 * .l* .3* 
'Reach-2 * 0.186 * .l* .3' 
*Reach-2 * 0.153 * .I* .3* 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

River: T4N-R3W-S18E 

* * * * * * * , * * * * * * * * * * * * * * + * * * * * * * * * * * * * * * * * * * * * * , * * + b * * * * %  

Reach * River Sta. * Contr. * Expan. + 

* * * * * * I T * * + * * * * * * * * * * * * * r * t * * * * t * * * * * * ~ * * ~ * * * * * * * * * * * + *  
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River: T4N-R3W-S18W 

************** ,******I**** ,*P****************************  

* Reach * River Sta. ' Contr. * Expan. * 
*****************,,****,*******%***-**********%******,* 
*Reach-1 * 2.537 * .1' .3* 
*Reach-1 * 2.445 * .l* .3' 
*Reach-1 2.351 * .l* .3* 
*Reach-l * 2.260 * .l* .3* 
'Reach-l * 2.173 * .1* .3* 
*Reach-1 * 2.080 * .1* .3* 
*Reach-1 * 1.987 * . l* .3 * 
*Reach-1 * 1.928 * .l* .3* 
*Reach-1 * 1.838 * .1' .3* 
*Reach-1 * 1.750 * . l* .3* 
*Reach-1 * 1.664 * .l* .3* 
*Reach-l * 1.567 * .l* .3* 
*Reach-1 + 1.477 * .l* .3* 
'Reach-1 * 1.382 * .1* .3*  
*Reach-1 * 1.296 * .1* .3* 
*Reach-1 * 1.196 * .1* .3* 
*Reach-1 1.104 + .I* .3* 
'Reach-1 * 1.012 * . l* .3* 
*Reach-1 0.920 * .l* .3* 
*Reach-1 * 0.824 . l* .3* 
*Reach-l * 0.732 * .1* .3* 
*Reach-l 0.635 * .1* .3* 
*Reach-l * 0.593 * .1* .3* 
'Reach-l * 0.538 * . l* .3* 
*Reach-1 * 0.445 * .1' .3* 
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CHECK-RAS Report for Washes: 
Wash 3-West 

T4N-R3 W-S08W 
T4N-R3W-SO9 



CHECK-RAS Program: NT Check 
Manning's n Value and Transition Loss Coefficient Review 

Project File: P:\M\MARI00000044\0600INFO\EP\WR\605WR Hydraulic Calcs\HEC- 
RAS\WITT-PH2~WAsH-3-WEST~TRIBSTS099S08W.prj 
Plan File: ~:\M\MARI00000044\0600INE0\EP\WR\605WR Hydraulic Calcs\HEC- 
RAS\WITT-PH2-WASH-3~WESTTTRIBSSS09TS08W.p02 
Geometry File: P:\M\MARI00000044\0600INFO\EP\WR\605WR Hydraulic Calcs\HEC- 
RAS\WITT-PH2-WASH-3-WEST-TRIBS-SO9-S08W.gOl 
Flaw File: P:\M\MARI00000044\0600INEO\EP\WR\605WR Hydraulic Calcs\HEC- 
RAS\WITT-PH2-WASH-3-WEST-TRIBS-SO9-S08W.fO1 
Report File: P:\M\MARI00000044\0600INFO\EP\WR\605WR Hydraulic Calcs\HEC- 
RAs\WITT~PH2~WASH~3~WESTTTRIBSTS099S08W.nt 
Selected profiles: 1;2 
Date: 6/6/2006 
Time: 3:42:01 PM 

SECNO STRUCTURE NLOB NCHL NROB CNTR EXP 
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.032 
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---Summary of Statistics--- 
Minimum Maximum 

Left Overbank n Value: 0.03 0.072 
Right Overbank n Value: 0.03 0.06 
Channel n Value: 0.033 0.06 
Contraction Coefficient: 0.1 0.1 
Expansion Coefficient: 0.3 0.3 

ROUGHNESS COEFFICIENT CHECK 

RS: 3.156 
NT RC 01 Left overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035 
The n value should be reevaluated. 



RS: 3.156 
NT RC 01 Right overbank n value is  less than 0.035 

The n value  f o r  overbank is usua l l y  l a r g e r  then  0.035. 
The n va lue  should be reeva lua ted .  

RS: 3.156 
NT RC 05 The l e f t  overbank n va lue  of 0.033 and t h e  r i g h t  overbank n va lue  

of 0.033 a r e  less than o r  equal  t o  t h e  channel n va lue  of 0.044 
The overbank n va lues  should be reeva lua ted .  

RS: 2.375 
NT RC 01 Lef t  overbank n va lue  is l e s s  than 0.035 

The n va lue  f o r  overbank is  usua l l y  l a r g e r  then  0.035 
The n va lue  should be  reeva lua ted .  

RS: 2.375 
NT RC 05 The l eE t  overbank n va lue  of 0.033 and t h e  r i g h t  overbank n va lue  

of 0.04 ace less than o r  equal  t o  t h e  channel n va lue  of 0.04 
The overbank n va lues  should be reeva lua ted .  

RS: 2.277 
NT RC 01 Le f t  overbank n value  is  l e s s  than  0.035 

The n value  f a r  overbank is  usua l l y  l a r g e r  then 0.035. 
The n va lue  should be reeva lua ted .  

RS: 2.277 
NT RC 05 The l e f t  overbank n va lue  of 0.033 and t h e  r i g h t  overbank n va lue  

of 0.04 a r e  l e s s  than o r  equal  t o  t h e  channel n va lue  of 0.04 
The averbank n va lues  should be reeva lua ted .  

RS: 1.987 
NT RC 01 Le f t  overbank n value is less than  0.035 

The n va lue  f o r  ovecbank is  usua l l y  l a r g e r  then  0.035. 
The n va lue  should be reeva lua ted .  

RS: 1.987 
NT RC 01 Right overbank n value is  l e s s  than  0.035 

  he n va lue  f o r  overbank is  usua l l y  l a m e r  then 0.035 
The n va lue  should be reeva lua ted .  

RS: 1.987 
NT RC 05 The l e f t  overbank n va lue  of 0.033 and t h e  r i g h t  overbank n va lue  

of 0.033 a r e  l e s s  than  or equal t o  t h e  channel n va lue  af  0.042 
The overbank n va lues  should be reeva lua ted .  

8 s :  1.698 
NT RC 01 Lef t  overbank n value is  l e s s  than  0.035 

The n va lue  f o r  overbank is usua l l y  l a r g e r  then  0.035. 
The n va lue  should be reeva lua ted .  

RS: 1.123 
NT RC 01 Left  overbank n value is l e s s  than 0.035 

The n value f o r  overbank is  usua l l y  l a r g e r  then  0.035 
The n value should be reevaluated.  

RS: 0.833 
NT RC 01 Lef t  overbank n value is  l e s s  than 0.035 

The n va lue  f o r  ovecbank i s  u sua l l y  l a r g e r  then  0.035 
The n va lue  should be reeva lua ted .  

RS: 0.833 
NT RC 05 The l e f t  overbank n value  of 0.03 and t h e  r i g h t  overbank n va lue  

of 0.042 ace l e s s  than  o r  equal  t o  t h e  channel n va lue  of 0.042 
The overbank n va lues  should be reeva lua ted .  

RS: 0.726 



,; NT RC 01 L e f t  overbank n v a l u e  i s  l e s s  t h a n  0.035 
The n v a l u e  f o r  overbank is  u s u a l l y  l a r g e r  t h e n  0.035 
The n v a l u e  s h o u l d  b e  r e e v a l u a t e d .  

RS: 0 .726 
NT RC 01  Right  overbank n va lue  is  l e s s  t h a n  0.035 

The n v a l u e  f o r  overbank is  u s u a l l y  l a r g e r  t h e n  0.035 
The n v a l u e  s h o u l d  be r e e v a l u a t e d .  

RS: 0.726 
NT RC 05 The l e f t  overbank n v a l u e  of  0 .03 and t h e  r i g h t  overbank n v a l u e  

o f  0 .03 a re  l e s s  t h a n  o r  e q u a l  t o  t h e  channel  n  v a l u e  of  0.042 
The overbank n v a l u e s  s h o u l d  b e  r e e v a l u a t e d .  

RS: 0 .523  
NT RC 01 L e f t  overbank n v a l u e  is  l e s s  t h a n  0.035 

The n v a l u e  f o r  overbank is  u s u a l l y  l a r g e r  t h e n  0 .035  
The n v a l u e  s h o u l d  b e  r e e v a l u a t e d .  

RS: 0 . 5 2 3  
NT RC 05 The l e f t  overbank n v a l u e  o f  0.03 and t h e  r i g h t  overbank n v a l u e  

of 0.042 a r e  l e s s  t h a n  o r  e q u a l  t o  t h e  channe l  n  v a l u e  of  0 .042 
The overbank n v a l u e s  s h o u l d  b e  r e e v a l u a t e d .  

RS: 0 . 3 3  
NT RC 01  L e f t  overbank n v a l u e  i s  l e s s  t h a n  0.035 

The n v a l u e  f o r  overbank is u s u a l l y  l a r g e r  t h e n  0.035 
The n v a l u e  s h o u l d  be r e e v a l u a t e d .  

RS : 0.33 
NT RC 01  Righ t  overbank n v a l u e  is  l e s s  t h a n  0.035 

The n v a l u e  f o r  overbank is u s u a l l y  l a r g e r  t h e n  0.035.  
The n v a l u e  s h o u l d  b e  r e e v a l u a t e d .  

RS: 0 .33  
NT RC 05 The l e f t  overbank n v a l u e  of  0 . 0 3  and t h e  r i g h t  overbank h va lue  

of 0 . 0 3  a r e  l e s s  t h a n  o r  equa l  t o  t h e  channel  n v a l u e  of  0 .042 
The overbank n v a l u e s  shou id  b e  r e e v a l u a t e d  

RS: 0 .156 
NT RC 01  L e f t  overbank n v a l u e  i s  l e s s  t h a n  0.035 

The n v a l u e  f o r  overbank is  u s u a l l y  l a r g e r  t h e n  0.035.  
The n v a l u e  s h o u l d  be r e e v a l u a t e d .  

RS: 0.156 
NT RC 01  Righ t  overbank n v a l u e  is  l e s s  t h a n  0 .035  

The n v a l u e  f o r  overbank is u s u a l l y  l a r g e r  t h e n  0.035. 
The n v a l u e  s h o u l d  be r e e v a l u a t e d .  

RS: 0.156 
NT RC 05 The l e f t  overbank n v a l u e  of  0.03 and t h e  r i g h t  overbank n v a l u e  

of 0.03 a r e  l e s s  t h a n  o r  e q u a l  t o  t h e  channe l  n  v a l u e  of  0.042 
The overbank n v a l u e s  s h o u l d  b e  r e e v a l u a t e d .  

RS: 2.454 
NT RC 05 The l e f t  overbank n v a l u e  of 0.035 and t h e  r i g h t  overbank n v a l u e  

of 0 .035  a r e  l e s s  t h a n  o r  e q u a l  t o  t h e  channe l  n v a l u e  of 0.045 
The overbank n v a l u e s  shou ld  b e  r e e v a l u a t e d .  

RS: 2.169 
NT RC 05 The l e f t  overbank n v a l u e  of  0 .035  and t h e  r i g h t  overbank n v a l u e  

o f  0.035 are l e s s  t h a n  o r  e q u a l  t o  t h e  channe l  n  v a l u e  of 0.045 
The overbank n v a l u e s  shou ld  b e  r e e v a l u a t e d .  

RS: 2.065 
NT RC 01  L e f t  overbank n v a l u e  i s  l e s s  t h a n  0.035 

The n v a l u e  f a r  overbank is u s u a l l y  l a rge r  t h e n  0.035.  



The n value should be reevaluated. 

RS: 2.065 
NT RC 01 Right overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 2.065 
NT RC 05 The left overbank n value of 0.033 and the risht overbank n value 

of 0.033 are less than or equal to the channei n value of 0.05 
The overbank n values should be reevaluated. 

RS: 1.876 
NT RC 01 Left overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 1.876 
NT RC 01 Right avecbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 1.876 
NT RC 05 The left overbank n value of 0.033 and the right overbank n value 

of 0.033 are less than or equal to the channel n value of 0.05 
The overbank n values should be reevaluated. 

RS: 1.781 
NT RC 01 Left overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 1..781 
NT RC 01 Right overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 1.781 
NT RC 05 The left overbank n value of 0.033 and the right overbank n value 

of 0.033 ace less than or equal to the channel n value of 0.05 
The overbank n values should be reevaluated. 

RS: 1.686 
NT RC 01 Left overbank n value is less than 0.035 

The n value for averbank is usually larger then 0.035. 
The n value should be reevaluated 

RS: 1.488 
NT RC 01 Left overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 1.201 
NT RC 01 Right overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035 
The n vallle should be reevaluated. 

8s : 1.201 
NT RC 05 The left overbank n value of 0.035 and the right overbank n value 

of 0.033 are less than or equal to the channel n value of 0.05 
The overbank n values should be reevaluated. 

RS: 1.104 
NT RC 05 The left overbank n value of 0.035 and the right overbank n value 

of 0.05 ace less than or equal to the channel n value of 0.05 
The overbank n values should be reevaluated. 
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of 0.033 are less than or equal to the channel n value of 0.045 
The overbank n values should be reevaluated. 

RS: 6.685 
NT RC 01 Left overbank n value is less than 0.035 

The n value for overbank is usually larqer then 0.035. 
The n value should be reevaluated 

RS: 6.685 
NT RC 01 Right overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 6.685 
NT RC 05 The left overbank n value of 0.033 and the right overbank n value 

of 0.033 are less than or equal to the channel n value of 0.045 
The overbank n values should be reevaluated. 

RS: 6.578 
NT RC 01 Left overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035 
The n value should be reevaluated. 

RS: 6.476 
NT RC 01 Left overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 6.476 
NT RC 01 Right overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 6.476 
NT RC 65 The left overbank n value of 0.033 and the right overbank n value 

of 0.033 are less than or equal to the channel n value of 0.045 
The overbank n values should be reevaluated. 

RS: 6.387 
NT RC 01 Left overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035 
The n value should be reevaluated. 

RS: 6.387 
NT RC 01 Right overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 6.387 
NT RC 05 The left overbank n value of 0.033 and the right overbank n value 

of 0.033 are less than or equal to the channel n value of 0.045 
The overbank n values should be reevaluated. 

RY: 6.318 
NT RC 01 Left overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035 
The n value should be reevaluated. 

RS: 6.318 
NT RC 01 Right overbank n value is less than 0.035 

The n value for averbank is usually larger then 0.035 
The n value should be reevaluated. 

RS: 6.318 
NT RC 05 The left overbank n value of 0.033 and the right overbank n value 

of 0.033 are less than or equal to the channel n value of 0.045 
The overbank n values should be reevaluated. 
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RS: 5.687 
NT RC 01 Lef t  overbank n va lue  i s  l e s s  than  0.035 

The n value  f o r  overbank is  usua l l y  l a r g e r  then  0.035 
The n va lue  should be r eeva lua t ed .  

RS: 5.687 
NT RC 01 Right overbank n value is  l e s s  than 0.035 

The n va lue  f o r  overbank is  usua l l y  l a r g e r  then 0.035 
The n va lue  should be reeva lua ted .  

RS: 5.687 
NT RC 05 The l e f t  overbank n va lue  of 0.033 and t h e  r i g h t  overbank n value 

of 0.033 a r e  l e s s  than or equal  t o  the  channel n va lue  of 0.045 
The overbank n va lues  should be reeva lua ted .  

RS: 5.589 
NT RC 01 Lef t  overbank n va lue  i s  l e s s  than  0.035 

The n va lue  f o r  overbank is usua l l y  l a r g e r  then  0.035 
The n value  should be reeva lua ted .  

RS: 5.41 
NT RC 01 Lef t  overbank n value  is  l e s s  t han  0.035 

The n value  f o r  overbank is  usua l l y  l a r g e r  t hen  0.035 
The n value  should be reeva lua ted .  

RS: 5.323 
NT RC 01 Lef t  overbank n va lue  i s  l e s s  t han  0.035 

The n va lue  f o r  overbank is  usua l l y  l a r g e r  then  0.035.  
The n va lue  should be reeva lua ted .  

RS: 5.21 
NT RC 01 Lef t  overbank n value is  l e s s  than  0.035 

The n va lue  f o r  ovecbank is usua l l y  l a r g e r  then  0.035 
The n value  should be reeva lua ted .  

RS : 5.21 
NT RC 01 Right overbank n value is  l e s s  than  0.035 

The n va lue  f o r  overbank is usua l l y  l a r g e r  then  0.035. 
The n value should be reeva lua ted .  

RS: 5.21 
NT RC 05 The l e f t  overbank n value of 0.033 and t h e  r i g h t  overbank n va lue  

of 0.033 a r e  less than  o r  equal  t o  t h e  channel n value  of 0.045 
The overbank n va lues  should be reeva lua ted .  

RS: 4.837 
NT RC 05 The l e f t  overbank n va lue  of 0.037 and t h e  r i g h t  overbank n value 

of 0.037 are l e s s  than o r  equal  t o  t h e  channel n va lue  of 0.041 
The overbank n values  should be reeva lua ted .  

RS: 2.816 
NT RC 01 Lef t  overbank n value  is l e s s  than  0.035 

The n value  f o r  overbank is usua l l y  l a r g e r  then 0.035. 
The n value  should be reeva lua ted .  

RS: 2.24 
NT RC 01 Left  overbank n va lue  is  l e s s  than 0.035 

The n value f o r  overbank is  usua l l y  l a r g e r  then  0.035 
The n va lue  should be reeva lua ted .  

RS: 2.24 
NT KC 01 Right overbank n va lue  is l e s s  than  0.035 

The n va lue  f o r  ovecbank is  usua l l y  l a r g e r  then 0.035 
The n va lue  should be r eeva lua t ed .  

RS: 2.24 
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NT RC 05 The left averbank n value of 0.033 and the right overbank n value 
of 0.033 are less than or equal to the channel n value of 0.038 
The overbank n values shauld be reevaluated. 

RS: 2.151 
NT RC 01 Left averbank n value is less than 0.035 

The.n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 2.151 
NT RC 01 Right overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 2.151 
NT RC 05 The left overbank n value of 0.033 and the right averbank n value 

of 0.033 are less than or equal to the channel n value of 0.038 
The overbank n values should be reevaluated. 

RS: 2.061 
NT RC 01 Left overbank n value is less than 0.035 

The n value far averbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 1.515 
NT RC 01 Left overbank n value is less than 0.035 

The n value for averbank is usually larger then 0.035 
The n value should be reevaluated. 

RS: 1.545 
NT RC 01 Right overbank n value is less than 0.035 

The n value far overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 1.545 
NT RC 05 The left overbank n value of 0.033 and the right overbank n value 

of 0.033 are less than or equal to the channel n value of 0.038 
The overbank n values should be reevaluated. 

RS: 1.48 
NT RC 01 Left overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 1.48 
NT RC 01 Right overbank n value is less than 0.035 

The n value far overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 1.48 
NT RC 05 The left overbank n value oE 0.033 and the rlght overbank n value 

of 0.033 are less than or equal to the channel n value of 0.038 
The overbank n values should be reevaluated. 

RS: 1.343 
NT RC 01 Left overbank n Value is less than 0.035 

The n Value tor overbank is Usually larger then 0.035 
The n value should be reevaluated. 

RS: 1.343 
NT RC 01 Right overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035 
The n value should be reevaluated. 

RS: 1.343 
NT RC 05 The left overbank n value of 0.033 and the right overbank n value 

of 0.033 are less than or equal to the channel n value of 0.038 
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The overbank n va lues  should be reevaluated 

RS: 1.289 
NT RC 01 Lef t  overbank n va lue  is  less than  0.035 

The n va lue  f o r  overbank is  usua l ly  l a r g e r  then  0.035. 
The n va lue  should be reeva lua ted .  

RS: 1.289 
NT RC 01 Right overbank n value is  l e s s  than  0.035 

The n va lue  f o r  overbank is  usua l ly  l a r g e r  then  0.035. 
The n value should be reevaluated.  

RS: 1.289 
NT RC 05 The l e f t  overbank n value of 0.033 and t h e  r i g h t  overbank n value 

of 0.033 a r e  less than  o r  equal t a  t h e  channel n va lue  of 0.038 
The overbank n va lues  should be reevaluated.  

RS: 1.196 
NT RC 01 Left  overbank n Value is  less  than 0.035 

The n value  f a r  averbank is  usua l ly  l a r g e r  then  0.035 
The n va lue  should be reeva lua ted .  

RS: 1.196 
NT RC 01 Right averbank n value is  l e s s  than  0,035 

The n va lue  f o r  overbank is  usua l ly  l a r g e r  then  0.035 
The n va lue  should be reevaluated.  

RS: 1.196 
NT RC 05 The l e f t  overbank n value of 0.033 and t h e  r i g h t  overbank n value 

of 0.033 a re  l e s s  than  o r  equal t o  t h e  channel n value of 0.042 
The overbank n va lues  should be reeva lua ted .  

RS: 1.168 
NT RC 01 Lef t  overbank n va lue  i s  l e s s  than  0.035 

The n va lue  f o r  overbank is  usua l ly  l a r g e r  then 0.035 
The n va lue  should be reeva lua ted .  

RS: 1.168 
NT RC 01 Right overbank n va lue  is  l e s s  than  0.035 

The n va lue  f o r  overbank i s  usua l ly  l a r g e r  then  0.035 
The n value should be reevaluated.  

RS: 1.168 
NT RC 05 The l e f t  overbank n value of 0.033 and t h e  r i g h t  overbank n value 

of 0.033 are less than  o r  equal t o  t h e  channel n va lue  of 0.042 
The overbank n va lues  should be reeva lua ted .  

RS: 1.112 
NT RC 01 Lef t  overbank n value is  l e s s  than  0.035 

The n va lue  f o r  overbank is  usua l ly  l a r g e r  then 0.035. 
The n va lue  should be reeva lua ted .  

RS: 1.112 
NT RC 01 Right overbank n Value i s  l e s s  than 0.035 

The n value f o r  overbank is usua l ly  l a r g e r  then  0.035. 
The n value  should be reeva lua ted .  

RS: 1.112 
NT RC 05 The l e f t  overbank n value of 0.033 and t h e  r i g h t  overbank n value 

of 0.033 a r e  l e s s  than  o r  equal t o  t h e  channel n va lue  of 0.042 
The overbank n values  should be reeva lua ted .  

RS: 1.049 
NT RC 01 Lef t  averbank n va lue  is  l e s s  than  0.035 

The n value f o r  averbank is usua l ly  l a r g e r  then  0.035 
The n va lue  should be reeva lua ted .  



RS: 1.049 
NT RC 01 Riaht  overbank n va lue  is l e s s  than 0.035 

  he n va lue  f o r  overbank is  usua l ly  l a r g e r  then 0.035 
The n va lue  should be reeva lua ted .  

RS: 1.049 
NT RC 05 The l e f t  averbank n va lue  of 0.033 and t h e  r i g h t  overbank n value  

of 0.033 a r e  l e s s  than or  eaua l  t o  t h e  channei n va lue  of 0.042 
The averbank n va lues  should be reeva lua ted .  

RS: 0.948 
NT RC 01 L e f t  overbank n va lue  is l e s s  than  0.035 

The n value  f o r  overbank is  usua l l y  l a r g e r  then 0.035. 
The n va lue  should be reeva lua ted .  

RS: 0.948 
NT RC 01 Right overbank n va lue  is  less than 0.035 

The n va lue  f o r  overbank is usua l ly  l a r g e r  then  0.035. 
The n va lue  should be reevaluated.  

RS: 0.948 
NT RC 05 The l e f t  overbank n va lue  of 0.033 and t h e  r i g h t  overbank n va lue  

of 0.033 a c e  l e s s  than  o r  equal  t o  t h e  channel n va lue  of 0.042 
The ovecbank n values  shauld be  reeva lua ted .  

RS: 0.86 
NT RC 01 Le f t  overbank n va lue  is  less than  0.035 

The n va lue  f o r  overbank is usual ly  l a r g e r  t hen  0.035. 
The n va lue  should be reeva lua ted .  

RS: 0.86 
NT RC 01 Right overbank n value is  l e s s  than 0.035 

The n va lue  f o r  overbank is usua l l y  l a r g e r  then  0.035. 
The n va lue  should be reeva lua ted .  

RS: 0.86 
NT RC 05 The l e f t  overbank n value  of 0.033 and t h e  r i g h t  overbank n va lue  

of 0.033 are l e s s  than  or equal  t o  t h e  channel n va lue  of 0.042 
The overbank n va lues  should be reeva lua ted .  

RS: 0.781 
NT RC 01 L e f t  overbank n value  i s  l e s s  than 0.035 

The n value  f o r  averbank is usua l l y  l a r g e r  then 0.035 
The n va lue  should be reeva lua ted .  

RS: 0.181 
NT RC 01 Right overbank n va lue  is l e s s  than 0.035 

The n va lue  f o r  overbank is  usua l ly  l a r g e r  then 0.035. 
The n value  should be reeva lua ted .  

RS: 0.781 
NT RC 05 The l e f t  overbank n value of 0.033 and t h e  r i g h t  overbank n va lue  

of 0.033 a r e  l e s s  than  or equal  t o  t h e  channel n value  of 0.042 
The averbank n va lues  should be reeva lua ted .  

RS: 0.701 
NT RC 01 Lef t  overbank n va lue  i s  l e s s  than 0.035 

The n value f o r  overhank is usua l ly  l a r g e r  then 0.035 
The n va lue  should be reeva lua ted .  

RS: 0.101 
NT RC 01 Right overbank n value i s  l e s s  than 0.035 

The n va lue  f o r  overbank is usua l ly  l a r g e r  then 0.035. 
The n va lue  should be reeva lua ted .  

RS : 0.701 
NT RC 05 The l e f t  overbank n va lue  of 0.033 and t h e  r i q h t  overbank n va lue  
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of 0.033 a r e  l e s s  than  o r  equal  t o  t h e  channel  n v a l u e  of 0.042 
The overbank n v a l u e s  should  be r e e v a l u a t e d .  

RS: 0.618 
NT RC 01 L e f t  overbank n va lue  is  l e s s  than  0.035 

The n v a l u e  f o r  overbank is u s u a l l y  l a r g e r  then  0.035 
The n v a l u e  should  be reeva lua ted .  

RS: 0.618 
NT RC 01 Right  overbank n v a l u e  is  l e s s  than  0.035 

The n v a l u e  f o r  overbank is u s u a l l y  l a r g e r  t h e n  0.035 
The n v a l u e  should be reeva lua ted .  

RS: 0.618 
NT RC 05 The l e f t  overbank n v a l u e  of 0.033 and t h e  r i g h t  overbank n v a l u e  

of 0.033 are l e s s  than  o r  equa l  t o  t h e  channel  n v a l u e  of 0.042 
The overbank n v a l u e s  should be r e e v a l u a t e d .  

RS: 0.544 
NT RC 01 L e f t  overbank n va lue  is l e s s  t h a n  0.035 

The n v a l u e  f o r  overbank is u s u a l l y  l a r g e r  then  0.035 
The n v a l u e  should  be reeva lua ted .  

RS: 0.544 
NT RC 01 Right overbank n va lue  is l e s s  than  0.035 

The n v a l u e  f o r  overbank is  u s u a l l y  l a r g e r  t h e n  0.035 
The n v a l u e  should  be reeva lua ted .  

RS: 0.544 
NT RC 05 The l e f t  overbank n v a l u e  of  0.033 and t h e  r i g h t  overbank n va lue  

of 0 .033 are l e s s  than o r  equa l  t o  t h e  channel  n v a l u e  of 0.042 
The overbank n v a l u e s  should be r e e v a l u a t e d .  

RS: 0.483 
NT RC 01 L e f t  overbank n va lue  is l e s s  t h a n  0.035 

The n va lue  f o r  overbank is  u s u a l l y  l a r q e r  then  0.035 
The n v a l u e  should  be r e e v a l u a t e d  

RS: 0.483 
NT RC 01 Right overbank n v a l u e  is  l e s s  than  0.035 

The n v a l u e  f o r  overbank is u s u a l l y  l a r g e r  then  0.035. 
The n v a l u e  should be reeva lua ted .  

RS: 0.483 
NT RC 05 The l e f t  overbank n v a l u e  of 0.033 and t h e  r i g h t  overbank n v a l u e  

of  0 .033 a r e  l e s s  than o r  equa l  t o  t h e  channel  n v a l u e  of  0.042 
The overbank n v a l u e s  should  be r e e v a l u a t e d .  

RS: 0.403 
NT RC 01 Lef t  overbank n va lue  is  l e s s  t h a n  0.035 

The n v a l u e  f o r  overbank is u s u a l l y  l a r g e r  then  0.035 
The n v a l u e  should  be r e e v a l u a t e d .  

RS: 0.403 
NT RC 01 Right overbank n v a l u e  is less t h a n  0.035 

The n v a l u e  f o r  overbank is u s u a l l y  l a r g e r  t h e n  0.035 
The n v a l u e  should  be reeva lua ted .  

RS: 0.403 
NT RC 05 The l e f t  overbank n va lue  of 0.033 and t h e  r i g h t  overbank n value 

of  0.033 a r e  l e s s  than o r  equa l  t o  t h e  channel  n v a l u e  of 0.042 
The overbank n v a l u e s  should be r e e v a l u a t e d .  

RS: 0.356 
NT RC 05 The l e f t  overbank n va lue  of 0.035 and t h e  r i g h t  overbank n va lue  

of 0.035 a r e  l e s s  than  o r  equa l  t o  t h e  channel  n v a l u e  of 0.035 
The overbank n v a l u e s  should be r e e v a l u a t e d .  
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CHECK-RAS Program, XS Check 
CKOSS Section Location and Alignment Review 

Project File: ~:\M\MAR100000044\06001NFO\EP\WR\605WR Hydraulic Calcs\HEC- 
RAS\WITT-PH2-WASH-3-WEST~TRIBS~SO9-S08W.prj 
Plan File: P:\M\MAR100000044\0600INFO\EP\WR\605WR Hvdraulic Calcs\HEC- 

Flow ~ i l e :  
RAS\WITT-PH2-WASH-3-WEST-TRIBS-509-S08W.fO1 
Reoort File: P:\M\MARI00000044\0600INFO\EP\WR\605WR Hydraulic Calcs\HEC- 
RA'~\WITT-PH~-WASH-~-WEST~TRIBS~SO~-SO~W .XS 
Selected profiles: 1;2 
Date: 6/6/2006 
Time: 3:42:33 PM 

SECNO Len Lob Len Chl Len Rob 
------------------------------------. 

Q Total Flow Code 
....................... 
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B=blocked obstruction XS SC 05 
C=critial depth XS SC 03 
D=divided flow XS SC 01 
E=croSS Section extended XS SC 02 
K=known water-surface XS SC 04 

DISTANCE CHECK 

RS: 0.678 
XS DT 01 Both right and left overbank distances are 

longer than the channel distance 

SPACING CHECK 

INEFFECTIVE FLOW CHECK 

RS: 6.578 
XS IF 01 Left Levee option is used at this river station 

Please investigate whether the NFIP requirements 
for levees are met. 

RS : 6.476 
XS IF 01 Right Levee option is used at this river station 

Please investigate whether the NFIP requirements 
for levees are met. 

RS: 5.528 
XS IF 01 RiQht Levee o~tion is used at this river station 

please investigate whether the NFIP requirements 
for levees are met. 

RS: 4.196 
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XS IF 01 Left Levee option is used at this river station 
Please investigate whether the NFIP requirements 
for levees are met. 

RS: 4.077 
XS IF 01 Left Levee option is used at this river station 

Please investiqate whether the NFIP requirements 
for levees are met. 

RS: 4.077 
XS IF 01 Right Levee option is used at this river station 

Please investigate whether the NFIP requirements 
for levees are met. 

RS: 3.959 
XS IF 01 Right Levee option is used at this river station 

Please investigate whether the NFIP requirements 
for levees are met. 

RS: 3.84 
XS IF 01 Right Levee option is used at this river station 

Please investigate whether the NFIP requirements 
~ O L -  levees are met. 

RS: 2.615 
XS IF 01 Left Levee option is used at this river station 

Please investigate whether the NFIP requirements 
for levees are met. 

RS: 2.454 
XS IF 01 Left Levee option is used at this river station 

Please investigate whether the NFIP requirements 
for levees are met. 

RS: 2.362 
XS IF 01 o eft Levee option is used at this river station 

Please investigate whether the NFIP requirements 
for levees are met. 

RS: I. ,971 
XS IF 01 Right Levee option is used at this river station 

Please investigate whether the NFIP requirements 
for levees are met. 

RS: 1.876 
XS IF 01 Right Levee option is used at this river station 

Please investigate whether the NFIP requirements 
for levees are met. 

RS: 1.686 
XS IF 01 Left Levee option is used at this river station 

Please investigate whether the NFIP requirements 
for levees are met. 

RS : 1.594 
XS IF 01 Left Levee option is used at this river station 

Please investiqate whether the NFIP requirements 
for levees are met 

RS: 1,104 
XS IF 01 Left Levee option is used at this river station 

Please investigate whether the NFIP requirements 
for levees are met. 

RS: 0.104 
XS IF 01 Left Levee option is used at this river statLon 

Please investigate whether the NFIP requirements 



for levees are met 

RS: 0.032 
XS IF 01 Left Levee option is used at this river station 

Please investigate whether the NFIP requirements 
for levees are met 

RS: 3.156 
XS IF 01 Right Levee option is used at this river station 

Plea~e investigate whether the NFIP requirements 
for levees are met. 

RS: 3.055 
XS IF 01 Right Levee option is used at this river station 

Please investigate whether the NFIP requirements 
for levees are met. 

RS: 2.671 
XS IF 01 Left Levee option is used at this river station 

Please investigate whether the NFIP requirements 
for levees are met. 

RS: 2.671 
XS IF 01 Right Levee option is used at this river station 

Please investigate whether the NFIP requirements 
for levees are met. 

RS: 2.573 
XS IF 01 Left Levee option is used at this river station 

Please investigate whether the NFIP requirements 
for levees are met. 

RS: 1.604 
X S  IF 01 Left Levee option is used at this river station 

Please investigate whether the NFIP requirements 
for levees are met. 

RS: 1.604 
XS IF 01 Right Levee option is used at this river station 

Please investigate whether the NFIP requirements 
for levees are met. 

RS: 0.156 
XS IF 01 Left Levee option is used at this river station 

Please investigate whether the NFIP requirements 
for levees are met. 

DISCHARGE CHECK 

LOCATION CHECK 

RS: 1.625 

~ ~ 

 his cross Section is located too far upstream from the 
critical depth cross section. 

BOUNDARY CONDITION CHECK 

XS BC 02 The name of the stream is T4N-R3W-S08W,REACH-l 
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Normal S = 0.0075 is specified as the downstream boundary 
far profile 1 

XS BC 02 The name of the stream is T4N-R3W-SOg,REACH-l 
Normal S = 0.0082 is specified as the downstream boundary 
for profile 1 

XS BC 02 The name of the stream is WASH 3-WEST,REACH-1 
Known WS = 1545.1 is specified as the downstream boundary 
for profile 1 

XS BC 03 Maximum number of iterations is 0 
It should not be less than 20. 

LATERAL WEIRS CHECK 
--------.-------------- 



CHECK-RAS Program: Floodway Check 
Encroachment Method, Starting WSEL, Floodway Width, and Surcharge Review 

Project File: ~ : \ ~ \ ~ 1 0 0 0 0 0 0 4 4 \ 0 6 0 0 1 ~ ~ 0 \ ~ ~ \ ~ ~ \ 6 0 5 ~ ~  Hydraulic Calcs\HEC- 
RAS\WITT-PHZ-WASH-3~WESTTTRIBS>09_S08W.prj 
Plan File: P:\M\MRR100000044\0600INFO\EP\WR\605WR Hydraulic Calcs\HEC- 
RAS\WITT-PH2-WASH-3-WESTTTR1BSTSO9-SO8W.pO2 
Geometry File: P:\M\MARI00000044\06001NFO\EP\WR\605WR Hydraulic Calcs\HEC- 
RAS\WITT-PH2-WASH-3-WEST-TRIBS-SD9-S08W.g01 
Flow File: P:\M\MARI00000044\0600INFO\EP\WR\605WR Hydraulic Calcs\HEC- 
RAS\WITT_PHZ_WASH-3-WEST-TRIES-S09-S08W.fO1 
Report File: P:\M\MARI00000044\0600INFO\EP\WR\605WR Hydraulic Calcs\HEC- 
RAS\WITT_PHZ_WASH-3-WEST-TRIBS-S09-S08W.f~ 
Selected profiles: 1;2 
Date: 6/6/2006 
Time: 3:42:45 PM 

SECNO Method Surcharge EncStaL EncStaR LStaEff RStaEff Structure 





0.032 
0.032 19 0.01 

WASH 3-WEST,REACH-1 
6.912 
6.912 19 0.16 
6.811 
6.811 19 0.7 
6.685 
6.685 19 0.35 
6.578 
6.578 19 0.62 
6.476 
6.476 19 0.7 
6.387 
6.387 19 0.56 
6.318 
6.318 1 0.51 
6.209 
6.209 19 0.71 
6.111 
6.111 19 0.33 
6.005 
6.005 19 0.97 
5.905 
5.905 1 0.72 
5.801 
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ENCROAClIMENT METHOD CHECK 

FLOODWAY WIDTH CHECK 

RS: 3.156 
FW FW 03 The L e f t  channe l  bank s t a t i o n  may n o t  be a t  t h e  p r o p e r  

RS: 3 .055  
FW FW 03 The r i g h t  channe l  bank s t a t i o n  may no t  be a t  t h e  p r o p e r  

l o c a t i o n .  

RS: 2 .96  
FW FW 03 The L e f t  channe l  bank s t a t i o n  may no t  be a t  t h e  p r o p e r  

l o c a t i o n  

RS: 2 .865 
FW FW 03 The L e f t  channel  bank s t a t i o n  may no t  be a t  t h e  p r o p e r  

l o c a t i o n .  

RS: 2 .573  
FW FW 03 The L e f t  channe l  bank s t a t i o n  may no t  b e  a t  t h e  p r o p e r  

l o c a t i o n .  

RS: 2 .476 
FW FW 03 The r i g h t  channe l  bank s t a t i o n  may no t  b e  a t  t h e  p roper  

l o c a t i o n  

RS: 2 .277 
FW FW 03 The L e f t  channe l  bank s t a t i o n  may no t  b e  a t  t h e  p r o p e r  

l o c a t i o n .  

Page 27 of34 



RS: 2.082 
FW FW 03 The Lef t  channe l  bank s t a t i o n  may n o t  be a t  t h e  p r o p e r  

l o c a t i o n ,  

RS: 1 .987  
FW FW 03 The r i g h t  channe l  bank s t a t i o n  may no t  b e  a t  t h e  p r o p e r  

l o c a t i o n  

RS: 1 .891  
FW FW 03 The L e f t  c h a n n e l  bank s t a t i o n  may n o t  b e  a t  t h e  p r o p e r  

l o c a t i o n .  

RS: 1 .891  
FW FW 03 The r i g h t  channe l  bank s t a t i o n  may n o t  be a t  t h e  p r a p e r  

l o c a t i o n .  

8 5 :  1 . 8 0 3  
FW FW 03  The Lef t  channe l  bank s t a t i o n  may no t  b e  a t  t h e  p r a p e r  

l o c a t i o n .  

RS: 1 .698 
FW FW 03 The r i g h t  channe l  bank s t a t i o n  may n o t  b e  a t  t h e  p r a p e r  

l o c a t i o n .  

RS: 1 .604  
FW FW 03 The r i g h t  channe l  bank s t a t i a n  may n o t  b e  a t  t h e  p r o p e r  

l o c a t i o n .  

RS: 1 .408  
FW FW 03 The L e f t  channe l  bank s t a t i o n  may n o t  b e  a t  t h e  p r a p e r  

l o c a t i o n .  

RS: 1 .029 
FW FW @3 The r l g h t  channe l  bank s t a t i o n  may no t  b e  a t  t h e  p r o p e r  

l o c a t i o n .  

RS: 0.934 
FW FW 03  The L e f t  channe l  bank s t a t i o n  may n o t  b e  a t  t h e  p r o p e r  

l o c a t i o n .  

RS:  0.934 
FW FW 03 The r i g h t  channe l  bank s t a t i a n  may n o t  be a t  t h e  p r o p e r  

l o c a t i o n .  

RS: 0 . 8 3 3  
FW FW 03 The r i g h t  channe l  bank s t a t i o n  may no t  b e  a t  t h e  p r a p e r  

l o c a t i o n .  

RS: 0.726 
FW FW 03 The L e f t  channe l  bank s t a t i o n  may n o t  b e  a t  t h e  p r o p e r  

l o c a t i o n .  

85 :  0.626 
FW FW 03  The L e f t  channe l  bank s t a t i a n  may n o t  b e  a t  t h e  p r o p e r  

l o c a t i o n .  

RS: 0 .626  
FW FW 03 The c i g h t  channe l  bank s t a t i o n  may no t  b e  a t  t h e  p r o p e r  

l o c a t i o n .  

RS : 0 .523  
FW FW 03 The L e f t  channe l  bank s t a t i o n  may n o t  b e  a t  t h e  p r o p e r  

l o c a t i o n .  

RS: 0.33 
FW FW 03 The L e f t  channe l  bank s t a t i o n  may no t  be a t  t h e  p r o p e r  

l o c a t i o n .  



R S :  0.33 
FW FW 03 The right channel bank station may not be at the proper 

location. 

R S :  0.243 
FW FW 03 The riqht channel bank station may not be at the proper 

location. 

R S :  0.156 
FW Ew 03 The Left channel bank station may not be at the proper 

location 

R S :  2.651 
FW FW 03 The Left channel bank station may not be at the proper 

location. 

R S :  2.454 
FW FW 03 The Left channel bank station may not be at the proper 

location. 

R S :  2.362 
FW FW 03 The Left channel bank station may not be a t  the proper 

location. 

R S :  2.362 
FW FW 03 The right channel bank station may not be at the proper 

location 

RS: 2.267 
FW FW 03 The Left channel bank station may not be at the proper 

lacatron. 

R S :  1 . 7 8 1  
FW FW 03 The right channel bank station may not be at the proper 

location 

R S :  1.594 
FW FW 03 The Left channel bank station may not be at the proper 

location. 

R S :  1.394 
FW FW 03 The rrght channel bank station may not be at the proper 

location. 

R S :  1.302 
FW Ew 03   he Left channel bank station may not be a t  the proper 

location. 

R S :  1.104 
FW FW 03 The Left channel bank station may not be at the proper 

location. 

R S :  0.92 
FW FW 03 The Left channel bank station may not be at the proper 

location. 

R S :  0.819 
FW FW 03 The right channel bank station may not be at the proper 

location 

R S :  0.678 
FW Fw 03 The Left channel bank station may not be at the proper 

location. 

R S :  0.616 
FW FW 03 The right channel bank station may not be at the proper 
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l o c a t i o n .  

RS: 0 .501  
FW FW 03 The L e f t  channe l  bank s t a t i o n  may n o t  b e  a t  t h e  p r o p e r  

l o c a t i o n .  

RS: 0 .501 
FW FW 03  The r i s h t  channe l  bank s t a t i o n  may n o t  b e  a t  t h e  P r o p e r  

l o c a t i o n .  

RS: 0.299 
FW FW 03  The r i g h t  channe l  bank s t a t i o n  may n o t  b e  a t  t h e  p r a p e r  

l o c a t i o n .  

RS: 0.204 
FW FW 03 The r i g h t  channe l  bank s t a t i o n  may n o t  b e  a t  t h e  p r o p e r  

l o c a t i o n .  

RS: 0.104 
FW FW 03  The L e f t  channe l  bank s t a t i o n  may n o t  b e  a t  t h e  p r o p e r  

l o c a t i o n  

RS: 0.104 
FW FW 03  The r i g h t  channe l  bank s t a t i o n  may n o t  b e  a t  t h e  p r o p e r  

l o c a t i o n .  

8s: 0.032 
FW FW 03 The L e f t  channe l  bank s t a t i o n  may n o t  b e  a t  t h e  p r o p e r  

l o c a t i o n .  

RS: 0 .032 
FW FW 03 The r i g h t  channe l  bank s t a t i o n  may no t  b e  a t  t h e  p r o p e r  

l o c a t i o n .  

RS: 6 .685 
FW FW 03  The L e f t  channe l  bank s t a t i o n  may no t  b e  a t  t h e  p r o p e r  

l o c a t i o n .  

RS : 6 .578  
FW FW 03 The L e f t  channe l  bank s t a t i o n  may not  b e  a t  t h e  p r o p e r  

l o c a t i o n .  

RS: 6 .476 
FW FW 03  The r i g h t  channe l  bank s t a t i o n  may n o t  b e  a t  t h e  p r o p e r  

l o c a t i o n .  

RS: 6 .387 
FW FW 03  The L e f t  channe l  bank s t a t i o n  may no t  b e  a t  t h e  p r o p e r  

l o c a t i o n .  

RS: 6 .387 
FW FW 03 The r i g h t  channe l  bank s t a t i o n  may n o t  b e  a t  t h e  P r o p e r  

l o c a t i o n .  

RS: 6 .318  
FW FW 03  The r i g h t  channe l  bank s t a t i o n  may n o t  b e  a t  t h e  p r o p e r  

l o c a t i o n  

RS: 6 .111  
FW FW 03 The L e f t  channe l  bank s t a t i o n  may n o t  b e  a t  t h e  p r a p e r  

l o c a t i o n .  

RS: 5.687 
FW FW 03 The L e f t  channe l  bank s t a t i o n  may n o t  b e  a t  t h e  p r o p e r  

l o c a t i o n .  

RS: 5 .589  



FW FW 03 The r i g h t  channel  bank s t a t i o n  may no t  be a t  t h e  p roper  
l o c a t i o n .  

R S :  5.323 
FW FW 03 The r i g h t  channel  bank s t a t i o n  may n o t  he a t  t h e  p roper  

l o c a t i o n .  

RS : 5.21 
FW FW 03 The L e f t  channel bank s t a t i o n  may no t  be a t  t h e  p roper  

l o c a t i o n .  

8 s :  5.21 
FW FW 03 The r i g h t  channel  bank s t a t i o n  may not be a t  t h e  p roper  

l o c a t i o n .  

R S :  5.147 
FW FW 03 The r i g h t  channel  bank s t a t i o n  may not be a t  t h e  p roper  

l o c a t i o n .  

R S :  4.709 
FW FW 03 The Lef t  channel  bank s t a t i o n  may not  be a t  t h e  p roper  

l o c a t i o n .  

R S :  4.519 
FW FW 03 The L e f t  channel Dank s t a t i o n  may n o t  be a t  t h e  p roper  

l o c a t i o n .  

RS : 4.519 
FW FW 03 The r i g h t  channel  bank s t a t i o n  may not be a t  t h e  p roper  

l o c a t i o n  

R S :  4.421 
FW FW 03 The Lef t  channel  bank s t a t l o n  may no t  be a t  t h e  p roper  

l o c a t i o n .  

RS : 4 .31  
FW FW 03 The   eft channel bank s t a t i o n  may no t  be a t  t h e  p roper  

l o c a t i o n  

n s :  3.959 
FW FW 03 The L e f t  channel bank s t a t i o n  may not be a t  t h e  p roper  

l o c a t i o n .  

ns : 3.84 
FW FW 03 The L e f t  channel bank s t a t i o n  may no t  be a t  t h e  p roper  

l o c a t i o n .  

R S :  3.84 
FW FW 03 The r i g h t  channel bank s t a t i o n  may no t  be a t  t h e  p roper  

l o c a t i o n .  

US : 3.127 
FW FW 03 The r i g h t  channel bank s t a t i o n  may no t  be a t  t h e  p roper  

l o c a t i o n .  

RS: 3 .59  
FW FW 03 The L e f t  channel bank s t a t i o n  may not be a t  t h e  p roper  

l o c a t i o n .  

R S :  3 .441  
FW FW 03 The Lef t  channel bank s t a t i o n  may no t  be a t  t h e  proper ~. 

l o c a t i o n .  

R S :  3.298 
FW FW 03 The Lef t  channel bank s t a t l o n  may no t  b e  a t  t h e  p roper  

l o c a t i o n  



RS: 3.152 
FW FW 03 The r i g h t  channel  bank s t a t i o n  may n o t  b e  a t  t h e  p r o p e r  

l o c a t i o n .  

RS: 3.054 
FW FW 03 The r i g h t  channe l  bank s t a t i o n  may n o t  b e  a t  t h e  p r o p e r  

l o c a t i o n  

RS: 2.942 
FW FW 03 The L e f t  channe l  bank s t a t i o n  may no t  b e  a t  t h e  p r o p e r  

l o c a t i o n .  

85: 2.816 
FW FW 03 The L e f t  channe l  bank s t a t i o n  may n o t  b e  a t  t h e  p r o p e r  

l o c a t i o n .  

RS: 2 .816  
FW FW 03 The r i g h t  channe l  bank s t a t i o n  may not be a t  t h o  p r o p e r  

l o c a t i o n .  

RS: 2 .703  
FW FW 03 The L e f t  channel  bank s t a t i o n  may n o t  b e  a t  t h e  p r o p e r  

l o c a t i o n .  

RS: 2 .615  
FW FW 03 The r i g h t  channel  bank s t a t i o n  may n o t  b e  a t  t h e  p r o p e r  

l o c a t i o n  

RS: 2 . 5 3  
FW FW 03 The r i g h t  channel  bank s t a t i o n  may n o t  be a t  t h e  p r o p e r  

l o c a t i o n .  

RS: 2.24 
FW FW 03 The r i g h t  channel  bank s t a t i o n  may n o t  b e  a t  t h e  Proper  

l o c a t i o n  

RS: 2 .151  
FW m 03 The L e f t  channe l  bank s k a t i a n  may n o t  b e  a t  t h e  p r o p e r  

l o c a t i o n  

RS: 2 .061 
FW FW 03  The L e f t  channel  bank s t a t i o n  may n o t  b e  a t  t h e  p r o p e r  

l o c a t i o n  

RS: 1 . 9 7 9  
FW FW 03 The L e f t  channel  bank s t a t i o n  may no t  be a t  t h e  p r o p e r  

l o c a t i o n .  

RS: 1 .979 
FW FW 03  The r i g h t  channel  bank s t a t i o n  may n o t  b e  a t  t h e  p r o p e r  

l o c a t i o n .  

RS: 1.894 
FW FW 03 The L e f t  channel  bank s t a t i o n  may n o t  b e  a t  t h e  p r o p e r  

l o c a t i o n .  

RS: 1 . 0 1 6  
FW FW 03 The L e f t  channel  bank s t a t i o n  may n o t  b e  a t  t h e  p r o p e r  

l o c a t i o n  

RS: 1 . 8 1 6  
FW FW 04 The l e f t  s t a t i o n  e f f e c t i v e  of  9970.43 f o r  1% annua l  chance f l o o d p l a i n  

is l e s s  t h a n  t h e  l e f t  channe l  bank s t a k i o n  9979.46 
The 1% annua l  chance f l o o d p l a i n  i s  o u t s i d e  t h e  c h a n n e l .  
However, t h e  l e f t  encroachment s t a t i o n  (9242.23)  is  o u t s i d e  of 1% annua l  
chance f l o o d p l a i n .  
The l e f t  encroachment s t a t i o n  s h o u l d  be a d j u s t e d .  
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RS: 1 .816  
FW FW 04 The r i g h t  s t a t i o n  e f f e c t i v e  of 10100.81 f o r  1% annual  chance f l o o d p l a i n  

i s  g r e a t e r  t h a n  t h e  r i g h t  channel  bank s t a t i o n  l10021.57l.  
The 1% annual  chance f l o o d p l a i n  is  o u t s i d e  t h e  channel .  
However, t h e  r i g h t  encroachment s t a t i o n  110173.83) is  o u t s i d e  of 1% annual 
chance f l o o d p l a i n .  
The r i g h t  encroachment s t a t i o n  should  be a d j u s t e d .  

RS: 1.721 
FW FW 03 The r i g h t  channel  bank s t a t i o n  may no t  be a t  t h e  p r a p e r  

l o c a t i o n .  

RS: 1.545 
FW FW 03 The r i g h t  channel  bank s t a t i o n  may no t  be a t  t h e  p roper  

l o c a t i o n .  

RS: 1.48 
FW FW 03 The r i g h t  channel bank s t a t i o n  may no t  be a t  t h e  p roper  

l o c a t i o n .  

RS: 1 .343  
FW FW 03 The L e f t  channel  bank s t a t i o n  may no t  b e  a t  t h e  p roper  

l o c a t i o n .  

RS: 1 .289  
FW FW 03 The L e f t  channel  Dank s t a t i o n  may n o t  be a t  t h e  p r a p e r  

l o c a t i o n .  

RS: 1 . 2 8 9  
FW FW 03 The r i q h t  channel  bank s t a t i o n  may no t  be a t  t h e  p roper  

l o c a t i o n  

RS: . 1 . 1 6 8  
FW FW 03 The L e f t  channel  Dank s t a t l o n  may no t  b e - a t  t h e  p roper  

location. 

RS: 1 .168  
FW FW 04 The l e f t  s t a t i o n  e f f e c t i v e  of 9938.86 f o r  1% annual  chance f l o o d p l a i n  

is  l e s s  t h a n  t h e  l e f t  channel bank s t a t i o n  9958.99 
The 1% annual  chance f l o o d p l a i n  is o u t s i d e  t h e  channe l .  
However, t h e  l e f t  encroachment s t a t i o n  I99371 i s  o u t s i d e  of  1% annual  
chance f l o o d p l a i n .  
  he l e f t  encroach ten t  s t a t i o n  should  be a d j u s t e d .  

RS: 1.112 
FW FW 03 The L e f t  channel  bank s t a t i o n  may no t  be a t  t h e  p roper  

l o c a t i o n .  

RS: 1.112 
FW FW 03 The r i g h t  channel  bank s t a t i o n  may no t  be a t  t h e  p roper  

l o c a t i o n .  

RS: 0.948 
FW FW 01 Right  encroachment s t a t i o n  10045 i s  l e s s  than  r i g h t  channel  bank 

s t a t i o n  10045.26 and g r e a t e r  t h a n  t h e  l e f t  channel bank s t a t i o n  9961.34 
Right  encroachment s t a t i o n  i s  wi th in  t h e  channe l .  
The encroachment s t a t i o n  o r  channel  bank s t a t i o n  should be a d j u s t e d .  

RS: 0.948 
FW FW 03 The L e f t  channel  bank s t a t i o n  may not b e  a t  t h e  p roper  

l o c a t i o n  

RS: 0 .86  
FW FW 03 The L e f t  channel  bank s t a t i o n  may no t  b e  a t  t h e  p roper  

l o c a t i o n  

P:W\MARIOWWO~I~\~~OOMF~\EP\WRU(~~O~\CHECK-RAS REPORTS\Wash 3-WeswTribs _S09.SOBW.doc Page 33 of34 



RS: 0.86 
FW FW 03 The r i g h t  channel  bank s t a t i o n  may n o t  be a t  t h e  p r o p e r  

l o c a t i o n ,  

RS: 0 .781  
FW FW 03 The r i g h t  channel  bank s t a t i o n  may no t  be a t  t h e  p roper  

l o c a t i o n .  

RS: 0.618 
FW FW 03 The r i g h t  channel  bank s t a t i a n  may no t  be a t  t h e  p r o p e r  

l o c a t i o n .  

RS: 0.544 
FW FW 03 The Left  channel  bank s t a t i o n  may no t  be a t  t h e  p r o p e r  

l o c a t i o n .  

RS: 0.483 
FW FW 03 The r i g h t  channel  bank s t a t i o n  may no t  be a t  t h e  p roper  

l o c a t i o n  

RS: 0.403 
FW FW 03 The r i g h t  channel  bank s t a t i o n  may no t  be a t  t h e  p roper  

l o c a t i o n .  

RS: 0.356 
FW FW 03 The Left  channel  bank s t a t i o n  may no t  be a t  t h e  p roper  

l o c a t i o n  

RS : 0.277 
FW FW 03 The L e f t  channel  bank s t a t i a n  may no t  be a t  t h e  p roper  

l o c a t i o n .  

RS: 0.047 
FW FW C3 The Lef t  channel  bank s t a t i o n  may no t  be a t  t h e  p r o p e r  

l o c a t i o n ,  

RS: 0.047 
FW FW 03 The r i g h t  channel  bank s t a t i o n  may no t  be a t  t h e  p roper  

l o c a t i o n .  

RS: 0 
FW FW 01 Right encroachment s t a t i o n  10027 is less t h a n  r i g h t  channel  bank 

s t a t i o n  10027.22 and g r e a t e r  t h a n  t h e  l e f t  channe l  bank s t a t i o n  9966.09 
Right  encroachment s t a t i o n  is  w i t h i n  t h e  channe l .  
The encroachment s t a t i a n  o r  channel  bank s t a t i o n  should  be a d j u s t e d .  

RS: 0 
FW FW 03 The L e f t  channel  bank s t a t i o n  may no t  be a t  t h e  p r o p e r  

l o c a t i o n .  

RS : 0 
FW FW 03 The r l g t l t  channel  bank s t a t i o n  may no t  be a t  t h e  p r o p e r  

l o c a t i o n .  

SURCHARGE CHECK 
----------..---- 

DISCHARGE CHECK 

STARTING WATER-SURFACE ELEVATION CHECK 



HEC-RAS Report for Washes: 
Wash 3-West 

T4N-R3 W-S08W 
T4N-R3W-SO9 " 
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HEC-RAS Version 3.1.3 May 2005 
U.S. Army Corp of Engineers 
Hydrologic Engineering Center 

609 Second Street 
Davis, California 

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

PROJECT DATA 
project Title: WITT-PH2-WASH 3-WEST+ TRIBS-S09-SO8W 
Project File : W I T T ~ P H 2 ~ W A S H ~ 3 ~ W E S T _ T R I B S ~ S O 9 ~ S 0 8 W W p r j  
Run Date and Time: 4/3/2007 10:24:06 AM 

Project in English units 

Project Description: 
WITTMANN PHASE 2 ZONE AE FLOODPLAIN DELINEATION STUDY, Contract 
FCD2004CO66 

Prepared by David Evans and Associates Inc. 
Initial modeling 
in January 2006, updated in May 2006, Flaodway an Wash T4N-R3W-SO9 Revised 
April 2007 
~ideled by Frank Brown, P.E., CE'M and Nathan Logan, 
E.I.T. 

HEC-RAS version 3.1.3 is utilized for floodplain and floodway 
delineation. Floodway is based upon equal conveyance reduction (RAS Method 41, 
and refined with set iloodway location5 (RAS Method 11. 

Filename : 
WITT~PH2~WASll~3-WEST~TRIBS~S099S08WWPRJ 

Vertical datum: 
NAVD1988 

Topography and aerial photography provided by FCDMC, origin is the 
Wittmann ADMS/ADMSU (FCD 2002C0291, flight dates are 04/18/02, 04/19/02 and 
04/23/02 at 1:7200 ratio and 04/23/02 at 1:14400 ratio. 

DTM data provided by 
Wittmann ADMSU-consultant from contract FCD 2002C029 

Manning's 'n' values 
Were determined by field reconnaissance; see the Technical Data Notebook for 
more detailed information. 

Flow rates are from the Hydrology Computatrons 
Appendix of the Technical Data Notebook; please refer to the Flow Rate Exhibit 
and the computations for the interpolated and intermediate values. 

The 
cro~s-se~tions RM 6.912 to RM 4.709 on Wash 3-West were surveyed by DEA; see 
the survey report in the Technical Data Notebook for more detailed 
information. 

River Mile 1.343 on Wash 3-West is the downstream llmit of the 
Wittmann Phase 2 Zone AE Floodplain Delineation Study Contract FCD 20045066 and 
the upstream limit of the Wittmann Area Drainage Master Study Update Contract 
FCD 2002C029. 
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Blocked obstructionis1 added to represent residential hameis) 
1 as of aerial photography date; n-values are not adjusted to account for the 

houseis), only the houses in or near the floodplain are accounted far and some 
house(s1 are projected to the nearest cross-section. The area available for 
flood flows in between houses was considered and, for example, that may have 
resulted in one house per cross-section. Therefore, not all of the houses are 
projected to the nearest cross-section. 

PLAN DATA 

Plan Title: FLOODPLAIN 
Plan File : p:\M\MARI00000044\0600INFO\EP\WR\605WR Hydraulic Calcs\HEC- 
RAS\WITT_PH2-WASH-3-WESTTTRIBSSS09-S08WAp02 

Geometry Title: WASH 3-WEST 
Geometry File : p:\M\MAR100000044\0600INFO\EP\WR\605WR Hydraulic Calcs\HEC- 

RAS\WITT-PH2-WASH-3-WESTTTRIBSSS09-S08WWg01 

Flow Title : FLOODPLAIN 
Flow File : p:\M\MAR100000044\O60OINFO\EP\WR\605WR Hydraulic Calcs\HEC- 

RAS\WITT-PH2~WASH~3-WEST-TRIBSSS099S08WWf01 

Plan Summary Information: 
Number of: Cross Sections ;. 137 Multiple Openings = 0 

Cnlverts = 0 Inline Structures - 0 
Bridges = 0 Lateral Structures = 0 

Computational Information 
Water surface calculation tolerance = 0.01 

, Critical depth calculation tolerance = 0.01 
\ Maximum number of jterations = 20 
I 
I Maximum difference tolerance = 0.3 

 low tolerance factor = 0.001 

Computation Options 
Critical depth computed only where necessary 
Conveyance Calculation Method: At breaks in n values only 
Friction Slope Method: Average Conveyance 
Computational Flow Regime: Subcritical Flow 

Encroachment Data 
Equal Conveyance = True 
left Offset - - 0 
Right Offset = 0 

Rlver - WASH 3-WEST Reach = REACH-1 
RS Profile Method value1 Value2 
6.912 2 1 9955.2610009.45 
6.811 2 1 9960.9510026.17 
6.685 2 1 9934.8210008.63 
6.578 2 1 9957.6110063.99 
6.476 2 1 9953.7810040.22 
6.387 2 1 9936.1910070.74 
6.318 2 1 990110062.77 
6.209 2 1 9938.4910034.05 
6.111 2 1 9945.58 10064.7 
6.005 2 1 9948.1910059.07 
5.905 2 1 997310045.01 
5.801 2 1 9857.8710042.83 
5.687 2 1 9872.0210076.74 
5.589 2 1 9975.5910110.64 
5.528 2 1 9941.710058.53 
5.410 2 1 9840.2210039.92 
5.323 2 1 9894.8910286.99 
5.210 2 1 9931.410057.54 
5.141 2 1 9975.9310097.06 
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Rlver = T4N-R3W-S08W Reach = REACH-1 
RS Profile Method Value1 Value2 
3.254 7 1 9967.94 10101 



2.082 
1.987 

) 1.891 
1.803 
1.698 
1.604 
1.506 
1.408 
1.315 
1.218 
1.123 
1.029 
0.934 
0.833 
0.726 
0.626 
0.523 
0.417 
0.330 
0.243 
0.156 
0.057 

River = 

RS 
2.651 
2.552 
2.454 
2.362 
2.267 
2.169 
2.065 
1.971 
1.876 
1.781 
1.686 
1.594 
1.488 
1.394 
1.302 
1.201 
1.104 
1.013 
0.920 
0.819 
0.678 
0.616 
0.501 
0.398 
0.299 
0.204 
0.104 
0.032 

T4N-R3W-SO9 
Profile 
2 
2 
2 

Reach = REACH-1 
Method Value1 Value2 

1 9967.68 10153.6 
1 9844.2410075.22 
1 9903.1510122.69 
1 9919.0410073.72 
1 9883.4710122.86 
1 9902.2510063.43 
1 994010192.89 
1 9906.7910051.98 
1 9972.7210195.81 
1 9855.1410043.97 
1 9830.4810068.26 
1 9870.7210050.81 
1 9947.2610131.46 
1 9958.1810125.36 
1 9883.5710075.96 
1 9914.5510106.81 
1 9917 10095 
1 9928.8810141.07 
1 9827.210044.81 
1 9894.4510028.85 
1 9829.9910050.29 
1 9934.410090.78 
1 9947.1910053.46 
1 9887.3610009.26 
1 9921.0810066.35 
1 9942.73 10031.2 
1 9986.55 10034.4 
1 9982.3210020.25 

FLOW DATA 

Flow Title: FLOODPLAIN 
Flow File : p:\M\MARI00000044\0600SNFO\EP\WR\605WR Hydraulic Calca\HEC- 
WrS\WSTT_PH2_WASH-3~WEST_TRIBS-S099S08WWf01 

F ~ O W  Data (cis)  
* * * * * . * * * * . * l . l , * + ~ ~ ~ ~ . b * . * * * ~ * ~ * * * * . ~ ~ * . * * ~ * * ~ ~ * * . * * * * * , ~ * * ~ * * * ~ * ~ . * * ~ ~ * * . * ~ .  

* River Reach RS 1 2 * 
* T4N-R3W-S08W REACH-1 3.254 880 880 ' 
T4N-R3W-S08W REACH-1 2.375 * 910 910 * 

* T4N-R3W-S08W MACH-1 1.803 * 950 950 - 
T4N-R3W-S08W REACH-1 1.218 ' 990 990 * 

* T4N-R3W-S08W REACH-1 0.626 1030 1030 * 



* T4N-R3W-SO9 
T4N-R3W-SO9 

* T4N-R3W-SO9 
* T4N-R3W-SO9 
T4N-R3W-SO9 

* WASH 3-WEST 
* WASH 3-WEST 
' WASH 3-WEST 
* WASH 3-WEST 

* WASH 3-WEST REACH-1 
WASH 3-WEST REACH-1 

* WASH 3-WEST REACH-1 1.049 * 4250 4250 ' 
* * ~ . , * ~ ~ ~ * * * * ~ ~ ~ ~ ~ ~ ~ * * , ~ * ~ * ~ * ~ . + * * ~ * * * * * * ~ * * * * * * * * * * ~ * * * * ~ * * ~ * . * * ~ , , ~ ~ ~ ~ e ~ ~ * *  

Boundary Conditions 
* + * * * * f * * * * * * * * l f * * * * * i * * * * ~ * * ~ ~ * . * * * , * ~ ~ * % * * * * * * * * * + * * * , * , * * * * * * * * % 2 ~ ~ % ~ % ~ * ~ + ~ * * * ~ ~ % . * * * ~ ~ ~ * * * * ~ ~ * ~  

* * % % * * *  

+ River Reach Profile U~stream 
Downstream * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

******* 
* T4N-R3W-S08W REACH-1 1 Normal S = 

Normal S = 

* WASH 3-WEST REACH-1 1 * Known ws = 
1545.1 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*******  

GEOMETRY DATA 

Geometry Title: WASH 3-WEST 
Geometry File : p:\M\MARI00000044\0600INFO\EP\WR\605WR Hydraulic Calcs\HEC- 
RnS\WITT-PH2_WASH-3_WESTTTR1BS~S09_S08W.g01 

CROSS SECTION 

RIVER: T4N-R3W-S08W 
REACH: REACH-1 RS: 3.254 

INPUT 
Description: ~ i o w  rate starting at this cross-section and downstream is 880cfs. 
Station Elevation Data num= 58 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9693.29 1684.5 9706.5 1684.32 9726.64 1684.13 9742.96 1684 9748.03 1683.93 
9750.37 1683.8 9755.73 1683.67 9798.4 1682.92 9832.02 1682.68 9842.93 1682.65 
9849.44 1682.8 9874.72 1682.83 9910 1682.89 9921.15 1682.96 9931.65 1682.7 
9932.76 1682.66 9950.66 1682.95 9967.94 1682.92 9974.7 1682.68 10000 1682.1 
10000.05 1682.0910039.39 1682.4410039.84 1682.4410041.25 1682.4510043.54 1682.5 
10045.04 1682.4510064.96 1682.3110082.28 1682.58 10101 1682.7810118.05 1682.7 
10151.02 1682.8410169.72 1683.0810196.25 1683.6310219.08 1683.9210222.44 1684 
10247.28 1684.6110283.25 1685.5710296.57 1685.7610305.84 1685.7710323.27 1685.8 
10337.16 1685.9310344.12 168610367.54 1686.2310369.11 1686.2410390.78 1686.3 
10410.86 1686.4310411.48 1686.4410420.99 1686.4910455.18 1686.6210456.57 1686.6 
10474.51 1686.5510481.29 1686.5310498.57 1686.4610537.19 1686.8310555.59 1687 
10591.77 1686.9510609.91 1687.25 10638.4 1687.25 

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

) 9693.29 ,0339849.44 ,044 10101 .033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9967.94 10101 483 518.274 4 95 . 1. . 3  

CROSS SECTION OUTPUT Profile I1 
* t * / * * t * * . * * , * r * * * , * * * , ~ * * * ~ ~ , * * * t ~ * , * * * * ~ * * ~ ~ ~ ~ * * * * * * * * ~ ~ ~ * * * ~ ~ ~ ~ * ~ ~ ~ ~ * * ~ . ~ * ~ * * * * * * * * * * *  

* E.G. Elev (ft) 
* Vel Head (ft) 
* W.S. Elev (ft) 
* Crit W.S. (ft) 
E.G. Slope Ift/ft) 

* Q Total (cfs) 
* Top Width (ft) 
vel Total (ft/s) 

* Max Chl Dpth (ft) 
* Canv. Total refs) 
Length Wtd. (ftl 
Min Ch El lit1 

Element 
wt. n-val. 
Reach Len. (ft) 
Flow Area (sq it) 
Area (sq ft) 
Flow ( ~ f 5 )  
Top Width (ft) 
Avg. Vel. Lft/s) 
Hydr. Depth (ft) 
Con". lcfs) 
Wetted Per. lftl ~ - . . 

+ 1682.09 * Shear llblsa Ftl 

Left OB 
0.039 
483.00 

* 133.37 
* 133.37 
* 302.16 

205.23 
2.27 

Channel 
0.044 
518.27 
149.56 
149.56 
434.46 
133.06 
2.90 
1.12 

5459.4 

Right 08 * 
0.033 * 
495.00 * 
55.65 * 
55.65 ' 
143.38 * 
91.26 * 
2.58 ' 

~ ~ , -  . ~ ~ 

* Alpha * 1.04 * Stream Power [lb/ft s l  + 0.58 * 1.29 * 0.62 * 
* Frctn Loas (ft) 3.61 -Cumvolume (acre-ft) * 26.86 -3.17 * 24.88 * 
C h E LOSS (ft) * 0.01 * Cum SA (acres) * 51.19 * 55.24 * 41.47 

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

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

CROSS SECTION OUTPUT Profile K2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ft) 
* Vel Head (ft) 
* W.S. Elev (ft) 
* Crit W.S. (ft) 
* E.G. Slope Ift/ftl 
* 0 Total lrfsl 

+ 1684.53 * Element 
0.18 ' wt. n-val. 

* 1684.35 * Reach Len. (ft) 
* 1683.52 * Flow Area (sq ft) 
*0.004465 * Area (sq ft) 
* 880.00 ' Flow (Cis1 

Left OB ' Channel Right OB 
* 0.044 * 

483.00 ' 518.27 * 495.00 ' 
* 255.93 * 
* 255.93 ' 

* * 880.00 ' -~ ~ 
~ ~. ~ ~ 

* Top Width (it) * 133.06 * Top width' (ftl * * 133.06 * 
* Vel Total (ft/s) * 3.44 * Avg. Vel. lft/s) * * 3.44 * 
Max Chl Dpth (fti * 2.26 * Hydr. Depth (ftl * * 1.92 ' 

* Conv. Total (cfs) * 13169.3 * Conv. icfsl * 13169.3 * 
* Length Wtd. lit1 * 518.27 * Wetted Per. (ftl * 136.07 ' 
* Min Ch El Ift) * 1682.09 * Shear (lb/sq ftl 0.52 * 
* Alpha 1.00 * Stream Power (lb/ft 3) * * 1.80 * 
* Frctn LOSS (ft) 3.58 *CumVolume(acre-ft) 1.91 * 94.02 * 0.42 + 

* C L E LOSS (ft) 0.03 * Cum SA (acres) * 1.29 * 55.24 * 0.31 * 
* * , * * * l . * . t , * t * f * * t ~ ~ , * * * * , * ~ ~ * ~ * ~ * , + * * . * * * , * . ~ * ~ * * * * * ~ * * * * ~ ~ ~ * * * * ~ ~ * + * * ~ ~ ~ * * * * ~ ~ * * * * ~ ~ * * * ~ ~ ~ ~ *  

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

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

Profile I1 
* * * + * * * ~ r . * * t f r . * * r * . * * * ~ , , + , * ~ . * * + + , , * , ~ ~ * * * * * * , * * * ~ . * * ~ ~ * * * + * , ~ * * * ~ ~ . ~ * * * * ~ * ~ * ~ * ~ * * * * , * * * * ~  
* * * * * f * * t * . * * * * * * *  

+ 
+ Po5 * Left Sta * Right Sta * Flow * Area ' W.P. * Percent ' 

Hydr * Velocity * 
* lftl * (ftl + Icfsl + Isq ft) * (ft) * con" 

*Depthlft) * (ft/s) * 
* 1 * LOB * 9693.29 * 9830.62 * 79.98 * 35.11 * 67.91 * 9.09 * 
0.52 * 2.28 ' 
' 2 * LOB * 9830.62 9967.94 222.18 * 98.26 * 137.33 ' 25.25 * 
0.72 * 2.26 
• 3 * Chan 9967.94 * 10101.00 * 434.46 * 149.56 * 133.08 ' 49.37 ' 
1.12 * 2.90 * 
* 4 ROB 10101.00 * 10369.70 ' 143.38 * 55.65 * 91.27 * 16.29 * 
0.61 * 2.58 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

***,****+***.****+ 



Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

\ 
Profile t2 

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

. I  
************.***** 

* Po3 Left Sta * Right Sta * Flow - Area * W.P. * Percent * 
Hydr * Velocity * 

* (ft) * iftl * (cfs) * lsq ft) * ( f t )  Con" 
*Depth(ft) ' lft/s) * 
1 * Chan * 9967.94 * 10101.00 * 880.00 ' 255.93 * 136.07 * 100.00 ' 

1 . 9 7  * 7 4 4  * 

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

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. T h i ~  may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: T4N-R3W-S08W 
REACH: REACH-1 RS: 3.156 

INPUT 
Description: Levee added-Ridge not overtopped per BFE calcs, low ground right 

OF levee appears to be minor tributary flowing into floodplain 
Station Elevation Data nun= 99 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Manning's n va1;es num= 3 
Sta n Val Sta n Val Sta n Val 

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

9746.21 ,033 9947.81 ,04410035.84 ,033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Enpan 
9947.8110035.84 568 533.15 492 .1 . 3  

Right Levee Station=10245.21 Elevation= 1680.56 

CROSS SECTION OUTPUT Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

' E.G. Elev (ft) * 1680.04 Element * Left OB * Channel * Right OB * 
* Vel Head (ft) * 0.18 * Wt. n-Val. 0.033 0.044 * 0.033 ' 
* W.S. Elev (ft) 1679.86 ' Reach Len. (ft) * 568.00 * 533.15 * 492.00 * 
* Crit W.S. (ft) * 1679.60 * Flow Area isq ft) 28.99 A 108.61 * 128.00 * 
* E.G. Slope (ft/ftl *0.008187 * Area ( s q  ft) + 28.99 * 108.61 ' 128.00 * 
Q Total (cfs) * 880.00 * Flow lcfsl * 60.55 ' 380.89 * 438.56 * 

* Top Width (ft) 332.93 * Top Width (ftl * 78.94 88.03 * 165.96 * 
. . 



* Vel Total (ft/sl 
' Max Chl Dpth (ft) 

1 Conv. Total icfsj 
* Length Wtd. (ft) 
* Min Ch El (ft) 
* Alpha 
* Frctn Loss (ft) 
* C 6 E Loss (ft) 
*****.****+**%*,,**+* 

* 3.31 * ~ v g .  Vel. (ft/s) 
* 2.59 * Hydr. Depth ift) 
* 9725.8 * Conv. icfs) 
* 523.47 * wetted Per. iftl 
* 1677.27 * Shear ilb/sq ft) 
* 1.05 ' stream Power (lb/ft s )  * 
* 3.46 * Cum Volume (acre-ft) * 
* 0.02 * Cum SA (acres) 

* * . * * l / * , / * * * * f * * f t * + * * * * ~ ~ * ~ * ~ * ~ ~ * ~ * ~ * * 4  

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous crass 
section. This may indicate the need for additional cross sections. 

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

Water surface Was used. 

I 
CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I 

E.G. Elev (ft) * 1680.92 * Element * Left 0B * Channel * Right OB * 
* Vel Head ift) * 0.46 * Wt. "-Val. * 0.044 * 
* W.S. Elev (ft) * 1680.46 . Reach Len. ift) * 568.00 * 533.15 * 492.00 * 
* Crit W.S. (ft) * 1680.09 * Flow Area (sq ft) 161.76 * 
* E.G. Slope (ft/ft) *0.012111 Area lsq ft) 161.76 * 
* Q Total lcfs) * 880.00 *Flow Icfs) * 880.00 * 
* Top Width (ft) * 88.03 * Tap Width (ft) 88.03 ' 
* Vel Total lft/s) 5.44 * ~ v g .  Vel. lft/s) * 5.44 ' 
* Max Chl Dpth (ft) * 3.19 * Hydr. Depth (ft) * 1.84 * 
Conv. Total lcfs) * 7996.3 ' Conv. icfs) 7996.3 a 

* Length Wtd. (it) * 533.15 ' Wetted Per. (ft) * 91.35 * 
* Min Ch El (ft) * 1677.27 * Shear llb/sq ftl * 1.34 * 
* Alpha 1.00 * stream Power [lb/ft s )  ' * 7.28 * 
Frctn Loss (ft) * 3.96 * Cum Volume [acre-fti * 1.91 t 91.53 * 0.42 * 

* C & E LO39 lft) ' 0.10 * Cum SA (acres) * 1.29 * 53.93 * 0.31 • 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) 15 less than 
I 0.7 pr greater than 1.4. This may indicate the need for additional crass sections. 

Warning: The cross section had to be extended vertically during the critical depth calculations. 
Warning: The energy lass was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning: The parabolic search method failed to converge on critical depth. The program will try 
the 

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

water surface was used. 

Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

** * * * * , * * t * * * . * * * r  

* Pos Left Sta * Right Sta * Flow * Area * W.P. * Percent ' 
Hydr - Velocity * 

* . * [ft) * Ift) * (cfs) * isq ftl * (ft) * Con" 
'Depthlft) ift/sl * 
* 1 LOB 9847.01 9947.81 * 60.55 * 28.99 * 78.96 * 6.88 * 
0.37 ' 2.09 * 
' 2 * Chan * 9947.81 * 10035.84 * 380.89 * 108.61 * 88.32 * 43.28 ' 
1.23 * 3.51 1" 

* 3 * ROB * 10035.84 * 10245.21 * 438.56 V 2 8 . 0 0  165.97 * 49.84 * 
0.77 * 3.43 ' 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

***********,,**,,, 

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

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

water surface was used. 

Profile %2 
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* Po5 * Left Sta * Right Sta * Flow * Area * W.P. * Percent * 
Hydr * Velocity ' 

* 
1 iftl * iftl * icfsl ' (sq ftl * (ftl * Conv 

'Depthiftl * (ft/sl * 
* 1 * Chan * 9947.81 * 10035.84 * 880.00 * 161.76 * 91.35 * 100.00 ' 
1.84 ' 5.44 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

i+,****.***,****** 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 01 greater than 1.4. This may indicate the need for additional cross sections. 

Warning: The cross section had to be extended vertically during the critical depth calculations. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the currentand previous cross 

section. This may indicate the need for additional cross lections. 
Warning: The parabolic search method failed to converge on critical depth. The program will try 
+h. ...- 

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

water surface was used. 

CROSS SECTION 

RIVER: T4N-R3W-S08W 
REACH: REACH-1 RS: 3.055 

INPUT 
Description: Levee added-Ridge not overtopped per BFE calcs, 
Station Elevation Data num= 106 

Sta Elev Sta Elev Sta Elev sta  lev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9429.13 1678.9 9430.53 1678.92 9444.86 1679.02 9464.26 1679.04 9475.09 1678.96 
9488.14 1678.9 9531.36 1678.76 9574.99 1678.56 9580.02 1678.52 9583.24 1678.52 
9588.31 1678.4 9591.17 1678.4 9618.48 1678 9622.89 1677.94 9634.98 1677.76 
9654.52 1677.4 9685.23 1676.87 9714.87 1676.54 9736.22 1676.41 9768.85 1676.07 
9779.48 1675.95 9783.46 1675.91 9796.93 1675.87 9833.73 1675.75 9853.28 1675.6 
9879.81 1675.26 9885.821675.254 9919.78 1675.22 9923.86 1675.2 9935.43 1675.19 
9967.36 1675.2 9973.04 1675.12 9992.76 1675.08 10021.6 1675.0110051.78 1675.46 
10077.33 1675.9 10088.3 1675.8210109.76 1675.710116.79 1675.810125.97 1675.98 
10127.32 167610128.73 1676.0310145.561676.21710151.22 1676.2810153.41 1676.28 
10190.71 1676.310201.09 1676.2410201.87 1676.2310202.86 1676.2310203.36 1676.2 
10203.89 1676.2410231.92 1676.5410253.43 1676.8310259.09 1676.710262.02 1676.7 
10280.21 1676.52 10295 1676.3710295.97 1676.41 10301 1676.4510304.32 1676.5 
10315.82 1676.7810319.49 1676.7910320.26 1676.7410331.12 1676.5610333.76 1676.5 
10334.4 1676.4910334.92 1676.5110345.47 1676.71 10353 1676.610371.47 1676.58 
10394.26 1676.7310406.35 1676.87 10429.9 1676.9710447.64 1677.110465.66 1676.83 
10485.86 1677.1310511.14 1677.210522.66 1677.3910522.96 1677.410531.61 1677.32 
10551.44 1677.4410554.88 1677.43 10590.4 1677.1110591.73 1677.110592.01 1677.1 
10637.8 1677.9510638.66 1677.9910643.46 1678.0110644.33 167810649.75 1678.05 
10684.25 1678.<110691.23 1678.2410691.83 1678.2510734.25 1679.110735.08 1679.11 
10738.83 1679.1610741.24 1679.1510777.26 1679.610785.08 1679.710799.21 1680 
10807.37 1680 10817.8 1680.1210834.65 1680.4910874.24 1680.310874.37 1680.34 
10898.52 1680.5 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
9429.13 .035 9768.85 ,04710145.56 ,035 

Bank Sta: Left Right lengths: Left Channel Right Coeff Contr. Expan 
9853.2810051.78 527 497.15 464 .I .3 

Right Levee Station=10253.43 Elevation= 1676.83 

CROSS SECTION OUTPUT Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

E.G. Elev iftl * 1676.55 * Element * Left OB * Channel * Right OB * 
Vel Head ift) * 0.10 * Wt. "-Val. * 0.046 * 0.047 * 0.046 * 

* W.S. Elev iftl 1676.46 * Reach Len. ift) 527.00 * 497.15 * 464.00 



* Crit W.S. (ftl 
E.G. Slope lft/ftl 
Q Total (cfs) 
Top Width (ftl 
Vel Total (ft/s) 

* Max Chl Dpth (ft) 
* Conv. Total (cfs) 
* Length Wtd. (ftl 
+ Min Ch El (ft) 
* Alpha 
* Fret" Loss (ft) 
* C 6 E LOSS (ft) 
* * * * t * * * * * * * * * * * * * * f * *1  

+ Flow Area (sq ft) 
* Area (sq ft) 
* Flow (cis1 
Top Width Iftl 

* Avg. Vel. (ft/s) 
Hydr. Depth (ftl 

* Con". 1Cf.l . ..~ . , -. . , 
* Wetted Per. (ftl 
* Shear (lb/sq ftl 
Stream Power (lb/ft sl * 

* Cum Volume (acre-ftl * 
Cum SA (acres1 

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

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

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

water surface was used. 

CROSS SECTION OUTPUT Profile 42 
* * * * * * l , * * * * * * * * * * * * *~~~,~ , * , * * *~~*~~~** , . *~ ,~%*~~~,** *+**~****~*%**~~~~~~****~****%~.~*** , * * * *  

* E.G. Elev ift) * 1676.86 * Element * Left 00 * Channel * Right 08 ' 
* vel Head (ft) + 0.13 * wt. n-Val. * * 0.047 * * 
* w.S. Elev (ft] * 1676.72 * Reach Len. (ftl * 527.00 * 497.15 * 464.00 * 
Crit W.S. iftl * 1676.05 * Flow Area (sq ftl " 300.36 * * 

* E.G. Slope (ft/ftl *0.005023 * Area lsq ftl * 300.36 * 
* Q Total (cfsl * 880.00 + Flow (cis1 * 880.00 * 
* Top Width (ft) * 198.50 ' Top Width (ftl * 198.50 * 
* Vel Total (ft/sl * 2.93 * Avg. Vel. ift/sl * * 2.93 * + 
* Max Chl Dpth (it1 * 1.71 * Hydr. Depth (ftl + * 1.51 * 
* con". Total (cfsl 12416.6 * Conv. (cfs] * 12416.6 * + 
* Length Wtd. iftl * 497.15 * Wetted Per. (ft) 200.89 * 
* Min Ch El (ft) * 1675.01 * Shear llb/sq ftl * 0.47 
* Alpha * 1.00 * stream Power (lb/ft 51 * 1.37 * 
Frctn Loss (ft,) * 2.75 * cum volume (acre-ft] 1.91 * 88.70 * 0.42 * 

* C & E LOSS (it) * 0.00 * Cum SA (acres1 * 1.29 * 52.18 * 0.31 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

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

water surface was used. 

Profile tl 
* * * * * * + * * * * , * * * * * * * * * * * * . * * * * * * * * * , * * * * * ~ * ~ * * ~ * , , * ~ * , ~ ~ ~ , ~ * * * * * * * * ~ * ~ * ~ * * * ~ ~ * * * * * . * * * + * * * * * ~ % * * ~ ~  
* * , / * * * * * * * * * * * , i f  

* POS + Left sta Right Sta * Flow * Area * W.P. * Percent * 
Hydr * Velocity * 

* (ftl * (ftl * (cfsl * (8q ftl * (ftl * con" 
*Depth(ftl * (ft/s) * 
' 1 * 108 * 9641.21 * 9853.28 99.55 * 60.81 ' 124.72 * 11.31 * 
0.49 * 1.64 * 

~ .~ 
+ 2 * Chan * 9853.28 10051.78 * 669.53 * 247.54 + 198.51 76.08 * 
1.25 2.70 * 
* 3 ROB 10051.78 * 10253.43 ' 110.92 * 70.92 ' 172.36 * 12.60 * 
0.41 * 1.56 ' 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* * , t * * * * * * * , * * * * f *  

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

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

Water surface Was used. 

Profile #2 
**,****tt**.ltttlt.********~*,,.~*****t~.*~~**~.**+*~*~***~*~.~,**+***~~*****.~~**~******~******~ 



* Po5 * Left Sta * Right Sta * Flow ' Area * W.P. ' Percent * 
Hydr Velocity * 

* lftl * (ftl * IcIsI * (sq ftl * (ftl * Con" 
*Depth(ftl (ft/sl * 
* 1 * Chan * 9853.28 10051.78 880.00 * 300.36 * 200.89 ' 100.00 * 
1.51 * 2.93 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* * * * * * . * * * * * * * *%**  

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

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

water surface was used. 

CROSS SECTION 

RIVER: T4N-R3W-S08W 
REACH: REACH-1 RS: 2.960 

INPUT 
Description: Blocked abstruction(s1 added to represent residential homeis) as 

of aerial photography date; n-values are not adjusted to account 
for the houseis), only the houses in or near the floodplain were 
accounted for and some houselsl were projected to the nearest 
cross-section. The area available for flood flows in between 
houses was considered and, for example, that may have resulted in 
one house per cross-section. Therefore; not all of the houses 
were projected to the nearest crass-section. 

Station Elevation Data num= 125 
Sta Elev Sta Elev Sta Elev Sta Elev Sta  lev 

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

9541.62 1674.9 9604.68 1674.77 9610.02 1674.73 9628.08 1674.7 9657.02 1674.7 
9669.17 1674.46 9700.34 1673.99 9719.01 1674.17 9748.88 1674.42 9750.24 1674.4 
9777.79 1674.47 9789.74 1674.48 9794.33 1674.45 9805.43 1674.5 9814.08 1674.14 
9817.8 1674 9819.1 1673.96 9822.08 1673.84 9829.81 1673.5 9839.42 1673.2 
9852.58 1673.16 9858.28 1673.26 9877.81 1673.3 9910.69 1672.9 9911.42 1672.83 
9922.28 1672.47 9925.79 1672.44 9928.64 1672.42 9933.581672.448 9960.54 1672.6 
9984.72 1672.53 9990.8 1672.54 9995.77 1672.4710000.56 1672.4510005.84 1672.4 
10007.35 1672.4110011.92 1672.410057.23 1672.3810070.73 1672.3810079.77 1672.2 
10087.99 1672.2610094.21 1672.5710094.54 1672.7110094.66 1672.710094.68 1672.7 
10119.29 1672.5910121.88 1672.6210124.64 1672.6410135.19 1672.7110142.02 1672.5 
10143.47 1672.4310146.55 1672.310148.47 1672.2710154.68 1672.3610162.92 1672.5 
10166.12 1672.6210167.871672.65810174,51 1672.810185.32 1672.8610192.88 1672.88 
10211.55 1673.110220.68 1673.0510272.56 1673.08 10290.8 1673.0810308.83 1673 
10313.63 1672.99 10335.3 1673.1510356.37 1673.24 10398 1673.2710400.18 1673.3 
10406.36 1673.3410448.71 1673.83 10455.5 1673.8910459.91 1673.910470.46 1674 
10474.08 1674.0310498.52 1674.2110506.29 1674.3310510.33 1674.3 10512 1674.17 
10513.83 1674.05 10515.2 167410516.77 1673.9310518.14 1673.9 10519.4 1673.8 
10519.48 1673.8110520.82 167410521.06 1674.0410521.88 1674.210525.09 1674.2 
10530.07 1674.7210533.21 1674.5710534.35 1674.4710541.43 1674.610548.62 1674.78 
10554.05 1674.P610557.96 1674.6410560.63 1674.6110575.15 1674.910595.86 1674.97 
10602.61 1675.0710607.07 1675.1310633.55 1675.6110642.96 1675.710670.57 1675.98 
10671.26 167610671.34 167610672.15 1676.0210690.79 1676.410698.97 1676.53 
10705.79 1676.6310733.85 1676.7410742.74 1676.7110760.08 1676.910797.01 1677.4 
10806.8 1677.5510808.02 1677.5810828.15 167810835.59 1678.110862.19 1678.54 
10894.33 1678.31 10907.2 1678.310908.19 1678.2810917.05 1678.210923.62 1678.17 

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

................................................ 
9541.62 ,035 9911.42 .04710174.51 ,035 

Bank Sta: Left Right Lengths: Left Channel Right Caeff Contr. Enpan 
9911.4210094.54 517 506.44 484 .1 . 3  

Blocked Obstructions num= 1 
Sta L Sta R Elev 

. . . . . . . . . . . . . . . . . . . . . . . .  
10178.6910241.99 1685 
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CROSS SECTION OUTPUT Profile #I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

E.G. Elav (ft) 1673.62 ' Element Left 0B * Channel * Rlght 08 * 
Vel Head (ft) * 0.09 * wt. "-Val. * 0.035 * 0.047 0.042 * 

' W.S. Elev lftl * 1673.53 * Reach Len. (ftl + 517.00 * 506.44 * 484.00 * 
* Crit W.S. (ft) * 1673.22 *  low Area lsq ftJ * 21.34 * 196.83 * 143.65 ' 
E.G. Slope (ft/ftl '0.006542 + Area lsq ftl + 27.34 * 196.83 * 143.65 ' 
Q Total lcfs) * 880.00 + Flow IcfsJ + 45.05 * 528.03 * 306.92 * 

* Top Width (ft) * 529.91 * Top Width (ftl * 82.20 * 183.12 * 264.59 
Vel Total (ft/sl * 2.39 * Avg. Vel. (ft/s) * 1.65 * 2.68 * 2.14 * 

* Max chl Dpth (ftl 1.33 * Hydr. Depth (ftl * 0.33 * 1.07 * 0.54 * 
* COnv. Total (cfsl 10880.1 * Conv. (ctsl * 557.0 * 6528.4 * 3794.6 * 
* Length Wtd. lftl 498.91 ' Wetted Per. (ftl 82.21 * 183.11 ' 265.77 * 
* Mln Ch El (ft) 1672.20 * Shear llb/sq ftl * 0.14 * 0.44 ' 0.22 * 
* Alpha * 1.06 ' stream power (Ib/ft s) * 0.22 - 1.18 + 0.47 * 

Frctn Loss (ft) * 3.11 * Cum Volume (acre-ftl * 24.84 * 66.91 ' 21.57 * 
C L E LOSS (ftl 0.00 * Cum SA (acres1 * 47.04 * 50.00 * 35.77 * 

' * * t t r * . t r * * , * + * * * t * * * * . , * ~ ~ * * * * * * * * ~ * * ~ ~ * ~ ~ + ~ ~ * ~ ~ * * * + ~ * ~ ~ * ~ * * * * * * * * ~ * * * * ~ * * * * * * * * ~ ~ ~ * * * * * * ~ ~ * ,  

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

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

CROSS SECTION OUTPUT Profile #2  
* * t i * t * * * * * * + * * * + * t * * * * ~ * * * + * ~ * ~ . . ~ ~ * * , ~ * * * * ~ ~ ~ ~ * * ~ * . * * * ~ * * * ~ * * * ~ . * * * ~ ~ ~ ~ * * + ~ * * * * ~ * * * ~ ~ * * ~ * * * * *  

E.G. Elev (ft) 1614.11 * Element Left OB ' Channel * Right OB * 
Vel Head lftl * 0.16 * wt. "-Val. * 0.047 * 

* W.S. Elev (tt) 1673.95 ' Reach Len. (ftl * 517.00 506.44 ' 484.00 * 
Crit W.S. Iftl + 1673.34 * Flow A r e a  (sq ftl * 274.26 ' 

* E.G. Slope (ft/ftl '0.006116 * Area (sq ftl 274.26 ' 
* Q Total LcfsJ * 880.00 * Flow (cfs) * 880.00 * 
Top Width lftj + 183.12 ' Top Width lftl * * 183.12 * 
Vel Total (ft/sl * 3.21 ' ~ v g .  Vel. lft/sJ 3.21 * * 

* Max Chl npth (ft) * 1.75 * Hydr. Depth lftl * 1.50 * * 
* CODV. Total ~cfs! * 11252.1 - Conv. (cfs) + 11252.1 ' * 
+ Length Wtd. (ft! * 506.44 * Wetted Per. (ftl 185.52 * 
* Min Ch El lftl * 1612.20 + Shear (lb/sq ftl * 0.56 * 
* Alpha * 1.00 * stream Power (lb/ft s) * 1.81 * 
* Frctn Loss lft) 2.78 * Cum Volume (acre-ftl * 1.91 ' 85.42 ' 0.42 * 
* C 6 E Loss Ifti * 0.00 * Cum SA (acres) 1.29 ' 50.00 * 0.31 * 
* + t * * * l ~ * * * * * * * * r t * * , * , * * t , ~ . * * ~ * ~ , ~ * * ~ . , . ~ , + * . ~ * * * * ~ * ~ ~ ~ * ~ * * * * * ' ~ * * * * * * + k * * * * * ~ ~ * * . + * * * ~ ~ ~ . ~ ~ ~  

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
sectjon. This may indicate the need for additional cross sections. 

Profile #1 
. * ~ ~ * ~ ~ ~ ~ ~ ~ ~ . * , * ~ * ~ ~ * * ~ , , * * . h * * ~ , * ~ ~ ~ * , * * * . , , ~ ~ ~ * ~ ~ ~ * . * * * * * ~ , ~ ~ . * * * * ~ ~ ~ * * * * ~ , * * ~ * * ~ ~ , * * ~ ~ ~ * + * ~ * * , .  

*%*****,*******.*+ 
* PO9 + Left Sta ' Right Sta * Flow * Area W.P. * Percent + 

Hydr + Velocity ' 
* lit1 * (ftl + (cfsl * (Sq ftl (ftl * Con" 

'Depthlfti lft/sl ' 
* 1 Ll3B 1 9726.52 9911.42 * 45.05 * 27.34 * 82.21 " 5.12 * 
0.33 ' 1.65 ' 
* 2 Chan 9911.42 * 10094.54 - 528.03 * 196.83 183.17 * 60.00 + 

1.07 * 2.68 ' 
' 3 ROB + 10094.54 * 10509.08 + 306.92 143.65 265.17 * 34.88 * 
0.54 ' 2.14 ' 
f . . . f * * f * * l , f * * + t + * * ~ * * ~ * * * * t i * * * ~ , ~ ~ * * * * * * ~ * ~ ~ ~ ~ * ~ * ~ * * ~ * * * , * * ~ * ~ ~ * * * * , * * * ~ * * * * * . . , ~ * ~ ~  

***** , *e%,* , . , * . . *  

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

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

Profile #2 
* * * f t * * * * t * ~ * * * * * t * * , . * * * * * * , ~ * * * . , ~ , * * * + * , , * ~ * , , * * * . ~ * ~ * , * * ~ * * ~ ~ * * . ~ * * ~ k ~ * * * ~ ~ ~ ~ ~ * * * ~ * * * ~ ~ * ~ . * * *  

* * * * t * * * * * * * , * f t t t  

* POS * Left Sta ' Right Sta * Flow * Area ' W.P. ' percent ' 
Hydr * Velocity * 





* Frctn Loss (ft) * 3.09 * Cum Volume (acre-ftl * 24.43 * 64.84 * 19.92 * 
* C 6 E Loss Ift) 0.00 * Cum SA (acres1 * 46.07 * 48.17 " 32.90 * 
* * * * * * * f * f * f + * * * f * * * ~ , ~ ~ ~ " , * * , * * * , . , ~ , ~ * ~ , * . * * . + , ~ * . * ~ ~ * * * ~ * ~ * ~ ~ * ~ , , , , . ~ , , * . , . ~ * . ~ , * * * * . * ~ ~ . , ~ ,  

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may j.ndicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #2 
* * * . , , f f + ~ . / * * * t * , , , . * ~ , * * * ~ ~ * * * ~ * , , * * * , * * ~ * * * " * * ~ * * * * ~ , * , , ~ ~ ~ * * . * k * * ~ * * * * . ~ . * ~ * * * ~ * , * , * ~ , * ~ * ~ *  

E.G. Elev (ftl * 1671.33 ' Element * Left OB * Channel Right OB * 
Vel Head (ftl 0.18 * Wt. n-Val. * 0.047 * * 
W.S. Elev Iftl * 1671.15 * Reach Len. (ftl * 490.00 ' 506.86 ' 549.00 

* Crit W.S. iftl Flow Area isq ftl * 256.61 * * 
* E.G. Slope lft/ftl 10,004962 * Area lsq ftl * 256.61 * + 
* Q Total lcfsl * 880.00 * Flow Icfsl * 880.00 * 
* Top Width (ftl + 131.00 * Tap Width iftl 131.00 * 
Vel Total (ft/sl * 3.43 ' Avg. Vel. (ft/sl * 3.43 * 

' Max Chl Dpth (ftl * 2.28 * Hydr. Depth (ft) * 1.96 ' 
Conv. Total lcfsi * 12492.7 * Conv. (cfsl + 12492.7 ' . . 

* Length Wtd. (ftl 506.86 * Wetted Per. (ftl * 134.29 ' 
* Min Ch El ifti 1668.87 * Shear (lb/sq ft) 0.59 * 
* Alpha * 1.00 * stream Power (lb/ft 51 * * 2.03 ' 
* Frctn Loss (ftl 3.00 'CumVolume(acrtr-ft) * 1.91 ' 82.34 * 0.42 * 
* C 6 E LOSS (ftl * 0.01 Cum SA lacresl * 1.29 * 48.17 ' 0.31 " 
* * f * * * , * f + / f * * + * t f * ~ * , * * , ~ ~ ~ ~ ~ * ~ * * * . * ~ * * , * * ~ * ~ , % . ~ * * ~ * * * * * * ~ ~ ~ ~ * ~ ~ * ~ ~ * ~ * ~ ~ * * * . ~ * * ~ ~ * * * ~ ~ ~ ~ ~ * * * ~  

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

Profile It1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

****,****.*%*.%**, 

* Po5 Left Sta * Right Sta " Flow ' Area ' W.P. * Percent * 
Hydr ' Velocity * 

Iftl * Lftl Icfsl ' Isq ft) ' Lftl * con" 
*Depthifti * (ft/sl ' 
* 1 LOB f 3665.10 * 9941.16 * 87.66 ' 41.47 ' 79.82 * 9.96 * 

1.22 * 2.79 * 
3 * ROB 10072.16 * 10416.34 * 346.13 ' 152.99 * 251.90 * 39.33 ' 

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

Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

**,+***,**,*,%,,** 
* POS ' 1,eft Sta * Right Sta * Flow ' Area * W.P. * Percent ' 

Hydr * Velocity 
(ftl lit1 * (c~sI * i3q ftl + Ift) * Con" 

*Depth(ftl * (ft/sl * 
' 1 * Chart * 9941.16 * 10072.16 * 880.00 ' 256.61 * 134.29 ' 100.00 * 
1.96 " 3.43 ' 
* , * * * * * * , * , * * * ~ * * * , * ~ , ~ * * , ~ * ~ ~ * , * * ~ ~ * ~ ~ , ~ , * * ~ * . * , ~ * ~ . , + * + * * * * , * * * ~ , , * * + * . * * % . * ~ ~ ~ ~ * ~ ~ + * ~ ~ * ~ ~ ~ * ~ * ~  

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

CROSS SECTION 

RIVER: T4N-R3W-S08W 
REACH: REACH-1 RS: 2.769 

INPUT 
Description: Interpolated point added at (9948.18, 1666.2781 to set bank 
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station. 
Station Elevation Data num= 132 

sta  lev sta Elev Sta Elev Sta Elev Sta Elev 

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

................................................ 
9226.7 ,033 9929.5 .04710191.15 ,033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9948.1810048.28 504 516.76 511 .1 .3 

CROSS SECTION OUTPUT Profile #1 
t l t f * * * * * * * * * * * * * * * * ~ ~ * ~ ~ * * * * ~ ~ ~ ~ * , ~ ~ , . - ~ ~ ~ * * * * ~ * * ~ * * ~ ~ . . * . ~ * * * * * * * * * ~ * * * * * * * * * * * * * * * * + * , , * ~ * ~ ~  

* E.G. Elev lft) * 1667.43 * Element * Left 08 Channel ' Right OB * 
* Vel Head (ftl * 0.11 * Wt. " - V a l .  * 0.041 0.047 * 0.045 

R . S .  Elev Iftl * 1667.32 * Reach Len. lft) * 504.00 516.76 ' 517.00 * 
Crit W.S. iftl 1666.91 ' Flow Area l s a  £ti 27.12 ' 135.56 * 182.34 ' . . . .  . 

* E.G. Slo~e ift/ftl '0.005846 * Area isa ftl * 27.12 ' 135.56 * 182.34 * . .  . 
* Q Total 'lcfi) * 880.00 * Flow lcfs) 
* Top Width lft) * 398.79 * Top Width lft) 
* Vel Total (it/?,) * 2.55 ' Avg. Vel. (ft/sl 
* Max Chl Dpth lft) * 1.62 * Hydr. Depth (ft) * 
* Con". Total (cfs) * 11509.6 * Conv. lcfsl * 
* Length Wtd. Lftl 513.57 * Wetted Per. (ft) 
* Min Ch El lft) * 1665.70 ' Shear (lb/sq ft) 
* Alpha 1.06 * Stream Power llb/Et s )  ' 
Frctn LOSS (ft) * 3.25 * Cum Volume (acre-ft) 

* C 6 E LO55 lftl 0.00 ' Cum SA (acres) 
********,,,***,**************b****.*****,*******++***.********** 

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

CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

' E.G. Elev lft) * 1668.31 * Element * Left OB * Channel * Right 08 * 
Vel Head (ft) * 0.28 * Wt. n-Val. * 0.047 * 

* W.S. Elev Ift) * 1668.03 * Reach Len. lft) * 504.00 * 516.76 * 517.00 * 
Crit W.S. (ft) * Flow Area lsq ft) * 207.02 * 

* E.G. Slope lft/ft) '0.007183 * Area lsq ft) * 207.02 * 
Q Total (cfsl * 880.00 * Flow (cfsl 880.00 * 
Top Width (ft) 100.10 * Top Width (ftl * 100.10 * 
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Manning's n Values num= 3 
Sta n Val Sta n val Sta n Val 

................................................ 
9387.03 ,033 9873.57 .04710117.18 ,033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9996.2810086.64 505 514.67 502 .1 .3 

Left Levee Station= 9774.6 Elevation= 1664.16 
Right Levee Station=10170.08 Elevation= 1664.85 

CROSS SECTION OUTPUT Profile X1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* E.G. Elev (ftl 1664.17 * Element * Left 08 ' Channel * Right 08 * 
Vel Head (ft) * 0.14 * Wt. n-Val. + 0.046 * 0.047 * 0.046 * 

* W.S. Elev lft) * 1664.04 * Reach Len. (ft) * 505.00 ' 514.67 * 502.00 * 
Crit W.S. lftl * 1663.59 * Flow Area (sq ftl * 151.71 * 129.72 * 24.34 ' 

* E.G. Slope (ft/ft) '0.006860 ' Area (sq ft) 151.71 * 129.72 ' 24.34 * 
Q Total (cfsl - 880.00 * Flow (cfs) 401.32 * 431.34 ' 47.34 ' 
Top Width (ft) 347.76 ' Top Width (ft) * 209.17 ' 90.36 ' 48.23 ' 

* Vel Total (ft/sl * 2.88 * Avg. Vel. (ft/s) * 2.65 3.33 * 1.95 * 
* Max Chl Dpth (ftl 2.26 *Hydr.Depth ift) * 0.73 * 1.44 * 0.50 * 
Conv. Total (cfs) * 10625.0 * Conv. (cfs) * 4845.4 * 5208.0 * 571.6 
Length Wtd. Ift) 510.02 ' Wetted Per. (ft) 209.19 90.65 ' 48.25 * 

* Min Ch El (it) 1661.78 * Shear (lb/sq ft) 0.31 * 0.61 * 0.22 ' 
* Alpha * 1.06 Stream Power llb/ft 3) * 0.82 2.04 * 0.42 * 
* Frctn Loss (f?) * 3.13 * Cum Volume (acre-ftl * 23.01 * 61.54 * 16.58 ' 
' C & E Loss lft) * 0.01 * Cum SA (acres) * 43.67 ' 45.70 * 28.17 ' 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

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

Water surface was used. 

CROSS SECTION OUTPUT Profile 42 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev Iftl 1664.60 * Element * Left OB * Channel * Right OB 
Vel Head (ft) * 0.22 Wt. n-Val. * 0.047 * 0.047 * 
W.S. Elev (ft) 1664.37 * Reach Len. (ft) 505.00 514.67 ' 502.00 " 
Crit W.S. (ftl * 1663.75 * Flow Area (sq ft) 72.38 * 159.33 * 

* E.G. Slope lft/ft) *0.007195 * Area (sq ftl 72.38 * 159.93 ' 
* Q Total (cfs) * 880.00 * Flow (cfs) * 260.10 * 619.90 * 
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* Top Width (ft) 135.27 * Top Width Iftl * 44.91 * 90.36 * 
Vel Total ift/s) 3.79 * Avg. Vel. lft/sl * 3.59 * 3.80 * 

1 +MaxChlDpth(ft) * 2.59 ' Hydr. Depth (it1 1.61 * 1.77 * 
* Conu. Total (cfsl " 10374.4 * Con". (cfs) * 3066.4 7308.0 * 
+ Length Wtd. lit1 * 513.24 * Wetted Per. ift) * 46.66 ' 92.04 * 
* Min Ch El ift) ' 1661.78 "heear llb/sq ftl * 0.70 0.78 * 
* Alpha * 1.00 * Stream Power ilb/ft sl ' 2.50 ' 3.03 * 
+ Frctn Loss ift) * 3.01 * Cum Volume (acre-ftl * 1.50 ' 77.46 * 0.42 * 
C & E LOSS ift) * 0.02 * Cum SA (acres1 * 1.03 • 45.70 * 0.31 ' 

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

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

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

water surface was used. 

Profile 81 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

t*t**,*t**t**,,*t* 

* Po$ Left Sta ' Right Sta * Flaw * Area W.P. * Percent * 
Hydr * Velocity 

* (Tt1 * iftl * icfsl * isq ftl * iftl conv 
*Depthiftl * ift/sl * 
* 1 ' LOB ' 9774.60 ' 9996.28 * 401.32 * 51.71 209.19 * 45.60 * 
0.13 2.65 * 
* 2 * Chan * 9996.28 ' 10086.64 * 431.34 * 129.72 * 90.65 * 49.02 * 
1.44 3.33 * 
* 3 ROB * 10006.64 * 10170.08 * 47.34 + 24.34 * 48.25 * 5.38 * 
0.50 ' 1.95 * 
* f t l * t t f * + t * , * * * t * * * * . * . * * * ~ ~ ~ ~ * * * * * * * * , * ~ ~ , , + * * * * * * . ~ ~ * * , ~ ~ * . * ~ . , + . * ~ ~ ~ ~ * ~ . * ~ * * * + . , , * * * ~ ~ , ' * , * * .  

*t*t***~**+**l**l. 

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

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

Profile %2 
................................................................................................. 

* t t * * t f * * f * * * . * * f *  

' POS Left Sta " Right Sta * Flow ' Area + W.P. ' percent * 
Hydr ' Velocity ' 

* iftl . iftl * ( ~ f 9 )  + isq ftl ' iftl ' Con" 
*Depthiftl (ft/s) * 
1 * LOB * 9714.60 * 3996.28 * 260.10 72.38 46.66 * 29.56 * 

1.61 ' 3.59 * 
' 2 Chan 9996.28 * 10086.64 * 619.90 * 159.93 * 92.04 * 70.44 * 
1.77 * 3.88 
* * * t * * t t t t * t t * * l * * * ~ ~ ~ * * ~ * * . * ~ * * ~ k + . ~ * ~ . , ~ * ~ + ~ . ~ ~ ~ , * * ~ , , * * ~ ~ ~ , * * , * * * , * * * * . * * * * . ~ * . . ~ * * * * ~ ~ ~ ~ ~ * ~ * + *  

* * * i t t t , *+ * * * * * t t *  

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

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

water surface was used. 

CROSS SECTION 

RIVER: T4N-R3W-SOOW 
REACH: REACH-1 RS: 2.573 

INPUT 
Description: Blocked obstructionis) added to represent residential homeis1 as 

of aerial photography date; "-values are not adjusted to account 
for the houseisl, only the houses in or near the floodplain were 
accounted far and some houseis) were projected to the nearest 
crass-section. The area available for flood flows in between 
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h o u s e s  was c o n s i d e r e d  a n d ,  f o r  example ,  t h a t  may h a v e  r e s u l t e d  i n  
one h o u s e  p e r  c r o s s - s e c t i o n .  T h e r e f o r e ,  n o t  a l l  o f  t h e  houses 
were p r o j e c t e d  

Levee added-Ridge n o t  o v e r t o p p e d  per BFE c a l c s ,  
S t a t i o n  E l e v a t i o n  Data  nwn= 1 4 1  

S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

-... 
9971 .1  1659.92 9973.59 1 6 5 9 . 9  9974.4 1659.89 9975.99 1659 .9  9985.61 1659.7 

10008.87 1659.3910014.41 1659.3610020.88 1659 .4310037 .15  1659.610040.87 1 6 5 8 . 8 8  
10042 .15  1658 .610043 .18  1658.8610046.42 1659.610047.01 1659.610051.93 1659 .59  
10081 .61  1659.5910089.12 1659.610119.72 1659 .93  10128.2 166010137.081660.124 
10141.81 1660.1910147.09 1660 .210164 .91  1660.0710179.02 1660.0510180.69 1660 .05  
10186 .38  1660.0710187.36 1660.110188.39 1660.07 10189.9 1660.0910198.04 1660 .18  
10199.99 1660.1610217.77 1660.210221.19 1660.2710227.15 1660.2910236.37 1660 .31  
10237.84 1660.310244.76 1660 .3110247 .45  1660.310269.62 1660 .210269 .69  1660.2 
10284.15 1660.1210297.75 1660.1610299.84 1660.1610305.12 1660.210320.06 1660.44 
10329.55 1660.5910333.67 1660.6810338.19 1660.9710342.35 1661 .210344 .62  1661.37 
10352 .47  1661.7810355.29 1661.9110358.69 166210360.06 166210360.54 1662.04 
10364 .81  1661.9810364.92 1661.9810368.53 1661.910370.04 1661.7810378.25 1 6 6 1 . 3 5  
10383 .23  1661.0210384.96 1660.9110391.72 1660.910410.98 1661 .0910422 .06  1661.16 

1 0 4 2 3 . 9  1661.1710424.94 1661.2 1 0 4 3 1 . 6  1661.1510444.07 1661.0610448.88 1661.06 
10460.27 1661 .0810483 .81  1661.110489.63 1661.1210501.15 1661 .1410519 .05  1661 .28  
10524.51 1661.3310541.83 1661.610544.97 1661.6210547.67 1661.6510561.07 1661 .78  
10561.24 1661 .7810561 .79  1661 .810562 .08  1661.7910563.33 1661 .8110574 .31  1662 
10579.95 1662 .110581 .86  1662 .110583 .52  1662.1510584.97 1662.1910590.82 1 6 6 2 . 4 2  
10603.06 1662.7110609.02 1662.910614.44 1663.0710616.06 1 6 6 3 . 1 1 0 6 6 1 . 1 1  1664 
10662 .19  1664 .01  

Manning ' s  n V a l u e s  nun= 3 
S t a  n Val S t a  n Val S t a  n Val 

* * * * * f f f * * * s * * * * * * * * * * * * * * * * * * * * * * % * % * * * * * * * * * * * *  

9450.44 .033  9946 .86  .04710137.08 , 0 3 3  

Bank S t a :  L e f t  R i g h t  L e n g t h s :  L e f t  Channe l  R i g h t  C o e t f  C o n t r .  Expan 
9971.110119.72 498 511.83 5 0 1  .1 . 3  

L e f t  Levee S t a t i o n =  9780 .13  E l e v a t i o n =  1660.99 
Blocked O b s t r u c t i o n s  num= 2 

S t a  L S t a  R E l e v  S t a  L S t a  R E l e v  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

CROSS SECTION OUTPUT P r o f i l e  It1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

E.G. E l e v  ( f t )  
v e l  Head ( f t i  

* W.S. E l e v  ( f t )  
' C r i t  W.S. ( f t )  
* E.G. S l o p e  ( f t / f t )  

Q T o t a l  ( c f s )  
* Top Width ( i t )  
* Vel T o t a l  ( f t / s )  
* Max Chl Dpth (it1 
* Conv. T o t a l  i c f s ]  
* Length  Wtd. ( f t l  

Min Ch E l  ( f t )  
* Alpha 

F r c t n  Loss I f t i  
* C & E LOSS l f t l  
.................... 

* 1661 .04  * Element * L e f t  OB * c h a n n e l  * R i g h t  oB * 
* 0 .11  * W t .  n-Val .  * 0 .041  * 0.047 * 0.035 * 
* 1660.93 Reach Len. ( f t )  * 498 .00  * 511 .83  * 501 .00  * 
* 1 6 6 0 . 5 5  * Flow Area (sq f t )  * 5 2 . 2 0  * 1 9 9 . 0 8  * 88 .81  * 
*0.005533 ' Area (sq it) " 5 2 . 2 0  * 199 .08  * 8 8 . 8 1  ' 
* 880.00 Flow (cfs) * 8 1 . 0 6  * 568.34 * 230 .60  * 
* 452.67 * Top Width ( f t l  1 8 4 . 3 3  * 148.62 119 .72  * 
* 2 . 5 9  * Avg. Vel .  ( i t /$)  * 1 .55  ' 2 . 8 5  - 2.60 - 
* 2 . 3 3  ' Hydr.  Depth ( f t )  * 0 .28  * 1 . 3 4  * 0.74 * 
* 11830 .2  * Conv. (cfs) 1 0 8 9 . 7  * 7640 .4  * 3 1 0 0 . 1  * 

507 .04  * Wetted  P e r .  ( i t )  * 184.34 " 1 4 8 . 8 4  * 1 2 1 . 5 1  
* 1658.60 * S h e a r  ( l b / s a  it) * 0 . 1 0  * 0 . 4 6  * 0 . 2 5  * 

~~~~ ~ -~ 

* 1 . 0 8  * S t r e a m   owe; ( l b / f t  s )  * 0 . 1 5  * 1 . 3 2  * 0 . 6 6  * 
* 3.08 * C u m V o l u m e ( a c r e - f t l  * 2 1 . 8 3  * 59 .60  * 1 5 . 9 3  * 
* 0 .00  Cum SA (acres)  * 4 1 . 3 9  * 44.29 * 2 7 . 2 0  * 

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

Warning: Div ided  f l o w  computed f o r  t h i s  c r o s s - s e c t i o n .  
Warning: The e n e r g y  l o s s  was g r e a t e r  t h a n  1 . 0  f t  ( 0 . 3  ml .  be tween  t h e  c u r r e n t  a n d  p r e v i o u s  cross 



section. This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
E.G. Elev lftl 1661.58 * Element * Left OB * Channel ' Right 08 * 

* Vel Head (ft) * 0.16 * Wt. "-Val. 0.047 * 
W.S. Elev Ift) 1661.41 * Reach Len. lit) * 498.00 * 511.83 ' 501.00 * 

* Crit W.S. Ift) 1660.62 + Flow Area lsq ftl 271.01 * 
* E.G. Slope Ift/ftl *0.004871 * Area lsq ft) + 271.01 ' + 
* Q Total Icfs) 880.00 *Flow Icfsl * 880.00 * 
* Top Width lftl + 148.62 * Top Width (ft) * 148.62 * + 
* Vel Total (ftlsl * 3.25 * Avg. Vel. (ft/sl * 3.25 ' 
* Max Chl Dpth lft) * 2.81 ' Hydr. Depth (ftl 1.82 * 
* Conv. Total (cfs) * 12608.4 * Conv. (cfsl + 12608.4 * + 
* Length Wtd. lft) * 511.83 * Wetted Per. IftJ - 151.82 * 
* Min Ch El lftl * 1658.60 * Shear llb/sq ftl * 0.54 * 
* Alpha 1.00 * stream Power llb/ft sl * 1.76 - 
* Frctn Loss lftl 3.04 * Cum Volume (acre-ft) 1.08 74.92 * 0.42 * 
+ C & E Loss lftl 0.00 Cum SA (acres) * 0.77 ' 44.29 * 0.31 ' 
* * , * f , * t , * * * f * * * * , l , . , * , * ~ * ~ * . * ~ * , * ~ ~ ~ ~ , , , , ~ * . * * * ~ ~ ~ ~ ~ * * ~ * * ~ . * . * ~ * * ~ ~ ~ ~ * ~ * * . * * ~ * * * ~ ~ ~ ~ ~ ~ ~ * ~ ~ k * .  

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

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

water surface was used. 

Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* . * * * , * , . * . + R * , * * *  

Po8 ' Left Sta ' Right Sta ' Flow * Area * W.P. ' percent ' 
Hydr * Velocity ' 

(ft) lftl (cfsl * Isq ft) ' (ftl * Conv 
*Depthlftl ICt/s) * 
* 1 * LOB 9780.13 9971.10 81.06 52.20 ' 104.34 * 9.21 * 
0.28 * 1.55 ' 
+ 2 * Chan 9971.10 1 10119.72 * 568.34 199.08 ' 148.84 ' 64.58 * 
1.34 2.85 * 
' 3 * ROB . 10119.72 ' 10390.96 230.60 * 88.81 * 121.51 * 26.20 
0.74 * 2.60 ' 
I l f f t f * . f i f * * * * f , * , , * * * * ~ ~ ~ .  . . * + , * * ~ ~ , ~ , , * ~ ~ * * , ~ ~ ~ * ~ , , , , * * * * * ~ * ~ ~ * * ~ * * ~ * * * * + * * * ~ ~ * ~ . , * * * * ~ * + * * * * + ~  
**it******.l*..l.+ 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest. valid. 

water surface was used. 

Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* i * * i * * * f * * f * * ~ / H  

Pas * Left Sta * Right sea * Flow * Area * W.P. * Percent * 
Hydr Velocity ' 

* Iftl * Ift) Icfsl * 1sq ft) * lfti Con" 
*Depthlftl * (Etlsl * 
' 1 Chan * 9971.10 * 10119.72 ' 880.00 * 271.01' 151.82 * 100.00 ' 

Warning: The energy lass was greater than 1.0 ft (0.3 m). between the current and previous cr0:S 
section. This may indicate the need for additional cross sections. 

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

water sbrface was used. 



a CROSS SECTION 

RIVER: T4N-R3W-808W 
REACH: REACH-1 8s: 2.476 

INPUT 
Description: Blocked abstruction(s1 added to represent residential homels) as 

of aerial photography date; n-values are not ad3usted to account 
for the housels), only the houses in or near the floodplain were 
accounted for and some houselsl were projected to the nearest 
cross-section. The area available for flood flows in between 
houses was considered and, for example, that may have resulted in 
one house per cross-section. Therefore, not all of the houses 
were projected to the nearest cross-section. 

station Elevation Data nun= 137 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

* * f * i l t * t * * * * * f * * * * * * * * * * * * * * l * f f * * ~ ~ ~ ~ * * * * . * + * * * * * * * * * * * * ~ * * , , ~ ~ * ~ * ~ * * * * * * * + * * * * ~ ~  

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

* * * * * * t * * * * * , * * * * * * * * * * * * * r * * * * * * * * + + * * l i * * * * * * * * *  

9430.44 ,033 9807.09 .04110100.71 .033 

Bank Sta: Left- Right Lengths: Left Channel Right Coeff Contr. Expan. 
9859.3610013.13 499 535.54 543 .1 .3 

Blocked Obstructions numi 1 
Sta L Sta R Elev 

. * * * * * * * l l f f % l . f f f * * * k * .  

9680.96 9741.18 1610 

CROSS SECTION OIlTPUT Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev iftl 
* Vel Head ift) 
* N.S. Elev iftl 
* Crit W.S. ifti 
* E.G. Slope ift/ft) 
* 0 Total icfsl 
* Top Width ift) 
* Vel Total (ft/s) 
* Man Chl Dpth (ft) 
* Conv. Total lcfs) 

1657.96 * Element 
* 0.10 * Wt. n-Val. 
* 1657.85 * Reach Len. ift) 
* 1657.53 *  low Area (sq ft) 
*0.006714 Area lsq ft) 
* 880.00 * Flow icfsl 

530.51 * Top Width iftl 
* 2.48 * Avg. Vel. ift/sl 
* 1.67 * Hydr. Depth t£tl 
* 10739.4 * Conv. lcfs) 

Left 08 
* 0.038 
* 499.00 

77.47 
* 77.47 
* 129.17 
* 237.58 
* 1.67 
* 0.33 
* 1576.4 

Channel * 
0.047 * 
535.54 * 
170.29 ' 
170.29 * 
472.14 * 
153.77 ' 
2.77 * 
1.11 ' 

5761.9 + 

Right OB * 
0.046 * 
543.00 * 
107.18 ' 
107.18 ' 
278.69 * 
139.17 * 
2.60 * 
0 7 1  * 
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* Length Wtd. (ft) 526.29 * Wetted Per. (ft) 238.11 ' 153.81 ' 139.22 
* Min Ch El (ft) * 1656.18 Shear ilb/sq ft) 0.14 * 0.46 . 0.32 
* Alpha 1.09 + Stream Power (Ib/ft s )  0.23 1.29 . 0.04 ' 
* Frctn LOSS jftl 3.41 + Cum Volume (acre-ft) 21.09 * 57.43 * 14.80 ' 
* C s E LO55 lftl + 0.00 * Cum SA (acres) * 38.98 * 42.51 * 25.72 * 
t*ii+***rrt*t**t**,~,**,**..~~**,,~***,..~**~,,*.+*~~~~~~*.****~.*.+**.~~~*~*+**~**~**,~~*****~ 

Warning: 
Warning: 

Divided flow computed for this cross-section. 
The energy lass was greater than 1.0 ft (0.3 m), between the current and previous cross 
section. This may indicate the need lor additional crass sections. 

CROSS SECTION OUTPUT Profile t2 
* . t * * * i * l t * * t * * * * t + * * , * * ~ * * , * * * * ~ ~ . ~ ~ * , ~ . * ' * ~ ~ . * * * ~ , ~ , * , , ~ ~ * * * ~ * ~ , * ~ * * ~ * * . ~ ~ ~ ~ * + ~ ~ ~ ~ , . , ~ , * ~ * , * ,  

* E.G. Elev (ft) 
* Vel Head lftl 
* W.S. Elev (ftl 
' Crit W.S. ift) 
E.G. Slope (ft/ftl 
Q Total (Cfsl 

* Top Width lit) 
Vel Total (ft/s) 
Max Chl Dpth lft) 
Conv. Total (cfs) 
Length Wtd. (ft) 

' Mi" Ch El (ft) 
Alpha 

Element 
Wt. n-Val. 
Reach Len. lftl * 
Flow Area (sq ft) 

* Area ( s q  ft) 
Flaw (cfs) * 
Tap Width lftl 
A V ~ .  Vel. (ft/s) 
Hydr. Depth (ft) 
CO~V. ices) 

* Wetted Per. (ft) 
' Shear (lb/sq ft) 
* stream Power (lb/ft $1 * 

Left 08 * Channel 
* 0.041 

499.00 * 535.54 
* 241.41 

Right 08 * 

~rctn Loss (ftl 3.09 * Cumvolume (acre-ft) 1.08 ' 71.91 ' 0.42 ' 
C s E Loss lftl * 0.00 * Cum SA (acres) 0.77 . 42.51 * 0.31 

.**,******t***.***t****~,*..***~~~~~*.,~*~***.~~~~**~*+~~~~*~+****~**.*..***~.*.%*.*.***~~.~**~ 

Warning: The energy loss was greater than 1.0 it (0.3 m). between the current an4 previous cross 
section. This may indicate the need for additional cross sections. 

Profile #I 
* * * * * *  *l**./*t.*/*l~***...**+**..~*.,+,*+,*+*~~,*,+***~~,*****~,~**,*+*~~~*~.***..~.,*.,*,*~*~,** 
***..t****tt.t**.t 

Po3 Left Sta * Riaht Sta ' Flow Area * W.P. ' Percent 
Hydr + Velocity 

lft) * (ft) ICES) ( ~ q  ft) * ift) . con" 
'Depthlft) ' (ft/s) * 
* 1 LOB 9430.44 ' 9644.90 * 19.00 15-49 83.34 2.16 * 
0.19 * 1.23 * 
* 2 1 LOB * 9644.90 * 9859.36 * 110.17 ' 61.99 ' 154.77 12.52 * 
0.40 * 1.78 * 
3 Chan * 9859.36 * 10013.13 * 412.14 • 170.29 * 153.81 * 53.65 * 

1.11 ' 2.77 * 
4 * ROB 10013.13 ' 10307.88 * 270.69 * 107.18 139.22 * 31.67 * 

" 7 ,  * 2 cn . 
Warning: Divided flow computed for this crass-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

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

Profile 112 
* i * * . t * * * / * . * / * * * . * ~ . . . , * ~ * . ~ . ~ . + ~ ~ * + * * , * * . * + * . . , , ~ * * . * * * * * ~ ~ . * * . * * * . . . . . * , , ~ * . ~ * . , , * ~ ~ * * * * , * ~ ~ , , *  

.*~*.****,+,****., 
Po5 Left Sta * Right Sta . Flow * Area * W.P. ' percent * 

Hydr * Velocity 
Ift) ' (ftl * Icfs) ' it) - lit) * Conv 

'Depthlfti * (ft/s) * 
* 1 * Chan 9059.36 ' 10013.13 * 880.00 • 241.41 155.93 100.00 ' 
1.57 3.65 + 

****t*r****t***r*****+,*..*~~****+i,,"~**,*,,*~~***,*~~****,*~~..~~,~.*.****,**~*~~~***~~.** 

***l**t.****,,.ftl 

Warning: The energy loss was greater than 1.0 ft 10.3 m ) .  between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION 



RIVER: T4N-R3W-S08W 
REACH: REACH-1 RS: 2.375 

INPUT 
Description: Flow rate starting at this cross-section and downstream is 

increased to 910cfs. 
Blocked ohstruction(s1 added to represent 

residential homelsl as of aerial photography date; n-values are 
not adjusted to account for the houselsl, only the houses in or 
near the floodplain were accounted for and some house(s) were 
projected to the nearest cross-section. The area available for 
flood flows in between houses was considered and, for example, 
that may have resulted in one house per cross-section. Therefore, 
not a 

Station Elevation Data n u =  68 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

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

9504.09 1655.3 9507.03 1655.38 9517.3 1655.61 9519.34 1655.56 9519.64 1655.53 
9536.33 1655.1 9543.95 1654.98 9547.74 1654.98 9555.7 1654.81 9574.76 1655.01 
9599.88 1655.3 9605.85 1655.14 9606.66 1655.13 9610.73 1654.95 9627.42 1654.19 
9640.59 1654.55 9643.27 1654.61 9644.84 1654.62 9675.35 1654.5 9676.92 1654.42 
9695.59 1654.24 9708.49 1654.16 9717.05 1654.1 9718.86 1654.1 9726.69 1654.07 
9752.35 1654 9756.34 1654 9789.18 1653.81 9814.92 1653.7 9821.08 1653.7 
9830.76 1653.72 9879.79 1653.8 9881.45 1653.8 9884.34 1653.77 9884.37 1653.77 
9885.681653.753 9897.73 1653.6 9897.73 1653.62 9940.79 1653.51 9943.26 1653.51 
9952.21 1653.48 9992.87 1652.910003.69 1653.1210013.99 1653.1910072.91 1653.5 
10074.09 1653.510074.42 1653.5110077.45 1653.5510103.511653.85210107.64 1653.9 
10114.53 165410131.56 1654.210132.55 1654.2510167.46 1654.7410221.06 1655.2 
10240.9 1655.5310259.95 165610294.45 1656.6810296.42 1656.710309.63 1656.82 
10326.03 1657.1210350.82 1657.3510378.05 1657.310400.01 1657.5410404.36 1657.57 
10405.12 1657.6210414.08 1657.810421.99 1658 

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

*****+,* .***%****+****************************** 
9504.09 ,033 9952.21 .0410072.91 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Espan. 
9952.2110072.91 486 518.49 495 .1 .3 

Blocked Obstructions num= 1 
Sta L Sta R Elev 

***.***+***,**********+* 
9608.74 9698.52 1665 

CROSS SECTION OUTPUT Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* E.G. Elev ift) 1654.54 * Element * Left OB * Channel * Right OB * 
* Vel Head Ift) * 0.13 * Wt. n-Val. * 0.033 ' 0.040 * 0.040 * 
* W.S. Elev (ft) 1654.41 * Reach Len. (ft) * 486.00 * 518.49 ' 495.00 * 
Crit W.S. (ftl * Flow Area ( s q  ftl * 154.15 ' 140.16 * 34.10 * 

* E.G. Slope ltt/ftl *0.006255 * Area lsq ft) * 154.15 * 140.16 * 34.10 ' 
* Q Total (cfs) * 910.00 * Flow (cfsl 393.61 ' 454.88 * 61.51 * 
* Top Width (ft) * 445.27 * Top Width (ftl 253.69 * 120.70 ' 70.88 ' 
* Vel Total (ft/s) * 2.77 *.Avg. Vel. (ft/s) * 2.55 * 3.25 * 1.80 ' 
* Max Chl Dpth (ft) * 1.51 * Hydr. Depth lftl * 0.61 * 1.16 ' 0.48 * 
* Con". Total (cfsl * 11506.4 * Con". lcfsl * 4976.9 * 5751.7 * 777.8 * 
* Length Wtd. ift) * 500.32 ' Wetted Per. (ftl 253.90 * 120.71 ' 70.88 * 
* Min Ch El (ft) * 1652.90 * Shear (lb/sq ftl * 0.24 * 0.45 ' 0.19 * 
* Alpha 1.08 * Streampower (lb/ft s )  * 0.61 ' 1.47 * 0.34 ' 
* Frctn Loss (ft) * 3.37 C u m  Volume lacre-ftl * 19.76 * 55.52 ' 13.92 ' 
* C & E Loss ifti * 0.00 * C u m  SA (acres) * 36.16 * 40.82 * 24.41 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

CROSS SECTION OUTPUT Profile 82 
* * * * * * * H H * * * * * * * * * f * * , ~ ~ ~ * ~ * * * * * * * * * * * * * * + * * * ~ ~ ~ . * ~ * ~ ~ ~ * * ~ ~ * * * * * . * * * * * * , , * * * , * * . , ~ , , ~ * + * * * * * *  

* E.G. Elev Ift) * 1655.43 ' Element Left 08 * Channel ' Right 08 * 



* Vel Head (ftl * 0.23 * Wt. n-Val. * 0.040 * 
* W.S. Elev (ftl * 1655.19 * Reach Len. (ftl * 486.00 ' 518,49 * 495.00 ' 
Crit W.S. (ft) * Flow Area lsq ftl 235.03 * 

* E.G. Slope Iftlftl '0.004637 * Area (sq ft) * 235.03 * 
* Q Total (cfsl 910.00 ' Flow (cfsl * 910.00 ' 
* Top Width (ftl * 120.70 * ~ o p  Width Lftl * 120.70 * 
vel Total lft/s) 3.87 ' Avg. Vel. (ftlsl * 3.87 * 
Max Chl Dpth (ftl * 2.29 * Hydr. Depth lftl * 1.95 * 
Conv. Total (cfsl 13363.4 * Conv. Icfsl e * 13363.4 * 

* Length Wtd. lftl * 512.37 * Wetted Per. (ftl 124.12 * 
* Min Ch El lit) * 1652.90 * Shear (lblsq ft) * 0.55 
* Alpha 1.00 * Stream Power (1b/ft sl ' * 2.12 • 
* Frctn Loss lftl * 3.53 * Cum Volume (acre-ft) * 1.08 ' 68.98 * 0.42 * 
* c & E Loss (ftl 0.02 * Cum SA (acres) * 0.77 * 40.82 * 0.31 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

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

Profile 11 
* f l * . , * * * * , * * * * * f * * * ~ ~ . * * ~ ~ , ~ , * * * * * * * * * ~ ~ . * * ~ ~ ~ * * ~ * * ~ , * * * ~ * . * * * * ~ ~ * . * ~ ~ ~ ~ ~ ~ " * * ~ * * * * ~ * . * * * * * * * * A * *  

******.+.***+,**** 
+ Pos ' Left Sta ' Right Sta * Flow ' Area * W.P. * Percent ' 

Hydr * Velocity ' 
+ * (ftl * (ft) (cfs) + (sq it) * iftl * conv 
*Depth(ftl * Iftlsl * 
1 * LOB 9504.09 ' 9728.15 * 11.86 * 8.12 ' 29.82 * 1.30 * 

0.27 ' 1.46 ' 
* 2 * LOB 9728.15 * 9952.21 * 381.74 * 146.03 * 224.08 ' 41.95 * 
0.65 ' 2.61 + 

* 3 * Chan * 9952.21 * 10072.91 * 454.88 * 140.16 ' 120.71 ' 49.99 * 
1.16 ' 3.25 ' 

4 * ROB * 10072.91 * 10247.45 * 61.51 * 34.10 * 70.88 * 6.76 * 
'! 0.48 * 1.80 * 
, .............................................................................................. 

Warning: The energy loss was greater than 1.0 it (0.3 m). between the current and previous cross 
section.  his may indicate the need for additional cross sections. 

Profile #2 
***+*+****l*****tt*,*.,***~*~~**~*,*,.**~*,,***~.*.**,*,.**~*,*~***~*~~~~~~~**,~,****.~~**~****+* 

,**+***,******.*.** 
* Pas * Left Sta * Riqht Sta ' Flow * Area * W.P. * Percent * 

Hydr ' Velocity + 

Lftl Iftl (cfsl isq ftl (ftl * conv 
'Depth(ft.1 Ift/si * 
+ 1 * Chan 9952.21 V0072.91 * 910.00 * 235.03 * 124.12 * 100.00 * 
1.95 ' 3.87 ' 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

,***.,****+****,** 

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 01 greater than 1.4. l'his may indicate the need for additional crass sections. 

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

CROSS SECTION 

RIVER: T4N-R3W-S08W 
REACH: REACH-1 85: 2.277 

INPUT 
Description: Blocked obstruction(s1 added to represent residential homeis) as 

of aerial photography date; n-values are not adjusted to account 
for the hause(s1, only the houses in or near the floodplain were 
accounted for and some house(s1 were projected to the nearest 
cross-section. The area available far flood flows in between 
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houses was considered and, for example, that may have resulted in 
one house per cross-section. Therefore, not all of the houses 
w e r e  projected to the nearest cross-sectlon. 

Station Elevation Data num= 121 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

* f ~ * f * l f f * * l ~ f f . l f + * * * , * , * . * * * . * * * * * , ~ , ~ * ~ ~ . ~ + * ~ ~ * * * , * * * * * ~ * * * * ~ . * * ~ ~ * * * * * * *  

9295.62 1652.4 9301.05 1652.56 9303.55 1652.6 9321.27 1652.67 9349.17 1652.48 
9363.28 1652.3 9375.31 1652.37 9394.15 1652.5 9406.25 1652.28 9416.41 1652.13 
9421.56 1652.1 9427.8 1652.15 9429.38 1652.1 9434.23 1652.11 9434.86 1652.17 
9436.26 1652.1 9437.71 1652 9442.97 1651.77 9444.28 1651.72 9444.44 1651.7 
9460.19 1652.06 9469.2 1652.2 9473.08 1652.3 9473.29 1652.28 9473.53 1652.27 
9474.63 1652.28 9502.48 1652.2 9505.7 1652.33 9515.68 1652.32 9526.54 1652.42 
9531.48 1652.46 9533.3 1652.4 9535.76 1652.4 9537.49 1652.38 9539.68 1652.35 
9551.4 1652.1 9555.96 1652 9557.38 1651.96 9573.14 1651.61 9584.59 1651.91 
9588.23 1652 9607.29 1652.5 9607.69 1652.53 9607.86 1652.53 9620.29 1652.74 
9659.44 1652.73 9678.84 1652.7 9684.42 1652.54 9687.94 1652.37 9689.71 1652.32 
9692.24 1652.23 9696.77 1652 9697.79 1652 9705.02 1651.74 9705.14 1651.74 
9705.22 1651.73 9705.26 1651.7 9727.8 1651.11 9732.4 1651.11 9732.64 1651.29 
9738.72 1651.42 9740.27 1651.4 9746.28 1651.69 9746.42 1651.7 9755.23 1651.23 
9759.92 1650.82 9767.15 1650.9 9792.44 1650.82 9814.66 1650.69 9833.87 1650.58 
9850.32 1650.49 9876.471650.142 9879.65 1650.1 9884.87 1650 9912.92 1649.63 
9945.84 1649.72 9961.11 1649.9 9965.32 1649.93 9967.05 1650.01 9969.3 1649.93 
9985.1 1649.8810002.77 1649.610005.65 1649.5910024.04 1649.9810024.79 1650 

10025.34 1650.0110027.17 1650.110029.62 1650.07 10033.3 1650.110037.42 1650.1 
10043.98 1650.0910054.93 1650 10068.5 165010075.75 1649.9810083.26 1649.94 
10086.66 1649.9610088.15 165010090.17 165010103.381650.089 10113.8 1650.16 
10143.15 1650.5510153.35 1650.5910199.79 1650.73 10193.8 1650.7310260.27 1651.64 

10290 1651.9710292.55 165210293.16 165210315.84 1652.3210316.28 1652.32 
10319.29 1652.37 10331.2 1652.510375.25 1653.0310414.52 1653.3910425.52 1653.48 
10430.99 1653.5210433.18 1653.510474.04 165410475.91 1654.0210478.06 1654.05 
10480.03 1654.07 

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

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

9295.62 .033 9967.05 .0410027.17 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9967.0510027.17 509 506.1 501 .1 .3 

Blocked Ob~tructions n m =  1 
Sta L Sta R Elev 

***.*******.*%..,*+.***, 
9833.17 9904.31 1662.5 

CROSS SECTION OUTPUT Profile It1 
* * * . * * * * , + f * * + * * * f . f _ * * * * ~ * ~ * * ~ ~ * * ~ . * . , . , , * * , * * ~ * * , * ~ * ~ * * * * * * . ~ . ~ . * * * * ~ . * ~ ~ * ~ . + * , ~ ~ ~ ~ . . ~ * * * * * ~ ~  
E.G. Elev lft) * 1651.17 * Element * Left OB * Channel Right 08 + 

* vel Head lft) 0.18 ' Wt. n-Val. * 0.033 * 0.040 * 0.040 * 
W.S. Elev lftl * 1650.99 * Reach Len. lftl * 509.00 * 506.10 * 501.00 * 
Crit W.S. lftl * 1650.83 ' Flow Area lsq ft) * 94.89 * 70.67 * 122.78 * 

* E.G. Slope (ft/ftl *0.007277 * Area lsq ft) 94.89 ' 70.67 ' 122.78 * 
* Q Total lcfsl * 910.00 ' Flow lcfs) 369.66 * 249.39 ' 290.94 * 
* Top Width Iff) * 387.91 * Top Width lft) 137.93 ' 60.12 * 189.87 
* vel Total lft/s) * 3.16 ' Avg. Vel. lft/s) 3.90 * 3.53 * 2.37 * 
Man Chl Dpth lftl * 1.40 * Hydr. Depth lft) * 0.69 ' 1.18 0.65 ' 

* Canv. Total lcfsl * 10667.8 * Conv. Icfs) * 4333.5 * 2923.6 * 3410.7 * 
Length Wtd. lft) * 505.68 * Wetted Per. lft) * 139.59 * 60.13 189.87 ' 

* Min Ch El lftl 1649.59 * Shear llb/sq ftl 0.31 * 0.53 ' 0.29 ' 
* Alpha * 1.14 * Stream Power llb/ft 51 * 1.20 ' 1.88 * 0.70 * 
+ Frctn Loss lft) 2.59 * Cum Volume (acre-Ptl * 18.37 * 54.27 ' 13.03 * 
" C s E LOSS lft) * 0.02 * Cum SA lacreal * 33.98 ' 39.75 * 22.93 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

section. This may ~ndicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #2 
* * * f * . ~ t . . f , , * * * i * * * . * * f * * * * * * . , . * * * * * , * * * * . * , . * * + * ~ * * . * ~ * * * ~ . * * . ~ ~ + * * ~ * . * ~ * + ~ * * ~ . * ~ . . ~ ~ * ~ * * ~ * *  

E.G. Elev lft) * 1651.88 * Element * Left OB Channel ' Right 08 ' 
* Vel Head (ft) * 0.47 ' Wt. "-Val. * 0.033 * 0.040 ' 0.040 ' i 
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* W.S. Elev (ftl 
* Crit W.S. (ftl 

j * E.G. Slope Lft/ftl 
' ' Q Total (cfs) 

Top Width (ftl 
Vel Total lft/sl 

* Max Chl Dpth (ft) 
* Conv. Total (cfsl 
* Length Wtd. (ftl 
* Min Ch El (ft) 
* Al~ha 

1651.42 * Reach Len. (ftl 509.00 * 506.10 
* 1651.18 * ~ l o w ~ r e a  (3g  ft) 35.62 * 96.27 
'0.011302 * Area isq ttl * 35.62 ' 96.27 
* 910.00 *Flow Icfs) * 220.23 * 520.29 
* 109.93 'Top Width (ftl * 22.56 * 60.12 
* 5.40 * Avg. Vel. (ftls) * 6.18 * 5.40 
* 1.83 * Hydr. Depth (ft) * 1.58 * 1.60 
* 8559.8 * Can". icfsl * 2071.5 ' 4894.1 
* 505.98 * Wetted Per. (ftl * 24.26 * 60.13 
* 1649.59 * Shear (lb/sq ftl " 1.04 * 1.13 
* 1.03 * Stream Power llb/ft sl * 6.40 " 6.11 -. ~ ~ 

* Frctn LO55 (ftl * 2.70 * Cum Volume (acre-ft) 0.88 ' 67.01 * 0.21 * 
* C & E LOSS (ft) * 0.10 * Cum SA [acres) 0.64 * 39.75 * 0.16 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The conveyance ratio lupstream conveyance divided by downstream conveyance1 is less than 
0.7 or greater than 1.4. This may indicate the need far additional cross sections. 

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile #I 
* * * * t * * * * * * * * * * / * * * * * * ~ ~ ~ ~ ~ ~ * ' * * * * * , * * * * * * ~ * * * * % ~ . ~ ~ ~ ~ ~ * * ~ , * . , , * * * * * * , + ~ ~ ~ * * * , . , . ~ % ~ * , b ~ ~ ~ * * , * * * ~  

* * * * * * * . , + * * , * a * * *  

* POS Left Sta * Right Stn * Flow * Area * W.P. * Percent * 
Hydc * Velocity * 

* (ftl * lftl * (cis) * 1sq ftl * (ftl * Con" 
*Depth(ft) * lft/s) * 
' 1 * LOB *9631.34 *9967.05 * 369.66* 94.89* 139.59* 40.62% 
0.69 * 3.90 * 
* 2 + Chan * 9967.05 * 10027.17 * 249.39 * '70.67 * 60.13 * 27.41 * 
1.1R ' 3.53 * 
* 3 * ROB 10027.17 * 10253.60 * 290.94 * 122.78 189.87 ' 31.97 ' 

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

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

Profile 12 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* * * * * * * * * * * * * * * * * *  
* POS Left Sta * Right Sta * Flow * Area * W.P. * Percent ' 

Hydr * Velocity * 
+ Iftl * Lft) * (c~s) ' (99 ft) * lit1 * Con" 

*Depth(ft) + (ft/sl * 
* 1 * LOB * 9631.34 ' 9967.05 * 220.23 * 35.62 * 24.26 * 24.20 * 
1.58 * 6.18 * 
* 2 * Chan + 9967.05 * 10027.17 * 520.29 ' 96.27 * 60.13 * 57.17 * 
1.60 * 5.40 * 
* 3 * ROB * 10027.17 10253.60 * 169.48 " 36.52 * 28.66 * 18.62 * 

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

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

CROSS SECTION 

RIVER: T4N-R3W-S08W 
REACH: REACH-1 RS: 2.181 

INPUT 
Description: Blocked obstcuction(s1 added to represent residential homelsl as 

of aerial photography date; n-values are not adjuated to account 
for the houseis), only the houses in or near the floodplain were 



accounted for and some house($) were projected to the nearest 
cross-section. The area available for flood flows in between 
houses was considered and, for example, that may have resulted in 
one house per cross-section. Therefore, not all of the houses 
were projected to the nearest cross-section. 

Station Elevation Data num- 76 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

**********i,******.**+*.***%**********+.*********+*,**************%*********** 

9360.98 1649.5 9366.47 1649.49 9398.77 1649.49 9412.82 1649.47 9437.79 1649.5 
9445.81 1649.4 9459.57 1649.35 9468.98 1649.32 9513.47 1648.86 9531.57 1648.7 
9573.7 1648.7 9581.25 1648.71 9586.59 1648.66 9608.94 1648.5 9620.66 1648.5 
9644.36 1648.72 9655.62 1648.74 9683.23 1648.53 9722.69 1648.2 9723.31 1648.21 
9725.64 1648.19 9725.87 1648.19 9747.06 1648.05 9755.81 1648 9762.67 1648 
9767.27 1647.97 9802.88 1647.88 9819.68 1647.9 9826.86 1647.8 9830.27 1647.71 
9891.35 1647.32 9914.531647.174 9949.94 1646.95 9967.51 1647.1310005.11 1647.2 
10011.58 1647.210059.29 1647.07 10089.2 1647.4710110.34 1647.5410110.58 1647.5 
10116.43 1647.7710120.66 1647.9210137.03 1647.9210151.29 1647.310156.89 1647.37 
10163.91 1647.5810176.63 164810182.61 1648.08 101861648.21310193.33 1648.5 
10200.16 1648.7610203.21 1648.8710206.57 1648.9710212.71 1649.0110223.24 1649.2 
10251.14 1649.33 10268.4 164910307.18 1649.0910320.95 1649.110325.61 1649.05 
10358.5 1649.0510374.45 1649.5210387.98 165010393.76 1650.210396.62 1650.29 
10417.31 1650.5510439.37 1650.9310457.07 1651.1810466.41 1651.210485.19 1651.29 
10495.23 1651.2610501.19 1651.37 10528.7 1651.76 10558.6 1651.8110561.53 1651.88 
10569.31 1651.99 

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

***********%****,******%*************%****,*****  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9914.53 10089.2 513 520.95 508 .1 .3 ~ ~ 

Blocked Obstructions num= 3 
sea L sta R Elev Sta L Sta R Elev Sta L Sta R Elev 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
9677.72 9745.15 1660.5 9792.14 9872.77 1659.510204.15 10267.9 1661 

CROSS SECTION OUTPUT Profile #I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
+ E.G. Elev (ft) * 1648.55 * Element * Left OB ' Channel + Right OB * 
* vel Head (ft) * 0.09 * Wt. "-Val. * 0.040 * 0.042 * 0.036 * 
* W.S. Elev (ft) * 1648.46 * Reach Len. lft) * 513.00 ' 520.95 * 508.00 * 
* Crit W.S. (ft) * Flow Area (sq fti * 71.02 * 229.98 74.81 * 
* E.G. Slope (ft/ftl *0.003806 * Area (sq ft) * 71.02 * 229.98 * 74.81 * 
* Q Total lcfs) * 910.00 * Flow icfs) * 152.52 * 603.01 * 154.47 * 
Top Width (ft) * 366.51 * Top Width lft) * 88.75 ' 174.67 * 103.09 * 

* Vel Total (ft/s) * 2.42 * Avg. Vel. (ft/s) * 2.15 ' 2.62 ' 2.06 ' 
* Max Chl Dpth (ftl * 1.51 ' Hydr. Depth (ft) * 0.80 * 1.32 * 0.73 * 
* Conv. Total (cfs) * 14749.7 * Con". (cfs) * 2472.1 * 9773.9 2503.7 * 
* Length Wtd. (ft) * 517.55 * Wetted Per. (ft) * 90.72 * 174.67 * 103.13 * 
* Min Ch El (ft) * 1646.95 * Shear (lb/sq ftl * 0.19 * 0.31 0.17 * 
* Alpha 1.03 * Stream Power (lb/ft sl * 0.40 ' 0.82 * 0.36 * 
Erctn Loss (tt) * 2.90 Cum volume (acre-it1 * 17.40 * 52.52 * 11.90 * 

* C 6 E LO55 (ftl * 0.01 *CumSAIacres) * 32.65 * 38.38 ' 21.24 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

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

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

CROSS SECTION OUTPUT Profile b2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

E.G. Elev (it) * 1649.08 " Element * Left 08 Channel * Right OB * 
* Vel Head (ft) * 0.13 * Wt. n-Val. 0.042 * 
W.S. Elev (ft) * 1648.95 * Reach Len. lft) * 513.00 ' 520.95 * 508.00 * 

* Crit W.S. (ft) *  low Area (sq it) * 315.39 * 
* E.G. Slope (ft/ft) '0.003100 * Area (sq ft) 315.39 + 

" Q Total (cfsl * 910.00 * Flow (cfs) * 910.00 * 
* Top Width (ft) 174.67 * Top Width (ftl + 174.67 * 1 
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* Vel Total lft/s) " 2.89 * Avg. Vel. lft/sl 2.89 ' 
' Max Chl Dpth (ft) * 2.00 * Hydr. Depth Ift) 1.81 * 
Conv. Total lcfs) * 16343.3 * Conv. (cfsl * 16343.3 

* Length Wtd. (ftl * 520.95 ' Wetted Per. lftl 177.93 * 
* Min Ch El iftl * 1646.95 ' Shear (lb/sq ft) * 0.34 * 
* Alpha * 1.00 Stream Power ilb/ft 51 * * 0.99 * 
* Frctn Loss iftl 2.90 ' Cum Volume (acre-ftl * 0.67 ' 64.62 * 
C & E LOSS (ft) * 0.03 ' Cum SA (acres) * 0.51 * 38.38 ' 

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

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

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

Profile tl 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

******+*3***,** .* ,  

* Po$ * left Sta * Right Sta * Flow * Area * W.P. - percent * 
Hydr * Velocity ' 

* ift) * ift) ' (cfs) * (sq ftl * (ft) ' conv 
+Depthiftl * (ft/sl * 

1 * LOB 9637.76 * 9914.53 * 152.52 * 71.02 * 90.72 * 16.76 
0.80 * 2.15 * 
' 2 Chan * 9914.53 * 10089.20 ' 603.01 * 229.98 * 174.67 66.27 * 
1.32 2.62 * - - 

3 * ROB * 10089.20 * 10329.25 * 154.47 * 74.81 * 103.13 * 16.97 ' 
0.73 2.06 ' 

Warning: Djvided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance1 is less than 

0.7 o r  greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy lass was greater than 1.0 ft 10.3 m). between the current and previous ccoss 

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

Profile 12 
% * * ' * ' l . t * r r * + ~ t * * t , * . ~ ~ * * * * * . , ~ * * r r l * ~ * ~ ~ ~ , , * ~ * * ~ * ~ ~ * ~ * * ~ * ~ , * * * * ~ * . * + * ~ ~ * ~ , * . ~ * * * * ~ * ~ ~ , . ~ ~ * + *  

~ f * * . t * t i t * l l * * l , t  

* POS Left Sta Right Sta ' Flow + Area * W.P. * Percent 
Hydr '" Velocity ' 

1%) (it) Ic~s) * lsq ftl * (ft) * conv 
Qepth(ft1 + (ft/s) * 
* 1 * Chan * 9914.53 ' 10089.20 910.00 ' 315.39 * 177.93 * 100.00 * 
1.81 * 2.89 
. * * l * t * ~ f i , * * * / * t * i * ~ . * . * * ~ ~ ~ , * * * * ~ ~ ~ * * + * ~ ~ ~ * . * * . * * + * * * * + . * . ~ * + * ~ ~ ~ ~ ~ ~ ~ . * * ~ * * . ~ . , ~ ~ * + ~ * ~ ~ ~ ~ * * * , ~ *  

*. i*t .*****t.t ,*** 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 o r  greater than 1.4. This may indicate the need for additional ccoss sections. 

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: T4N-R3W-S08W 
REACH: REACH-I RS: 2.082 

TNPUT 
Description: Blocked obstructionis) added to represent residential homeis) as 

of aerial. photography date: n-values are not adjusted to account 
for the houseis), only the houses in or near the floodplain were 
accounted far and some house(s) were projected to tho nearest 
cross-section. The area available for flood flows in between 
houses was considered and, for example, that may have resulted in 
one house per tross-section. Therefore, not all of the houses 
were projected to the nearest cross-section. 

Station Elevation Data num= 84 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

P;\M\MARIOWON44\1~60OINFOEP\WR\Rcpon\HECRAS REPORTS\Warh 3~WeslkTribs_S09_S08W,dac Page 29 of257 



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

* . * * f f * * * * * *+ * * . * * * * * * * * i l * * *+ * * * * * * * t * * * * * * * *  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9879.6710029.13 531 503.25 477 .1 .3 

Blocked Obstructions num= 3 
Sta L Sta R Elev Sta L Sta R Elev Sta L Sta R Elev 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
9984.310067.38 165610128.8110197.72 165710208.8210290.37 1658 

CROSS SECTION OUTPUT Profile #I 
* * * * * * f f * * * * f * * f * t * * .+ * * * * *%** * * * * t * * * * * * * * * * * *+ * * * * * * * * * * * * * * . * * * * * * * * * *%** * * * * * * , * , * * - * * * * * * * *  

* E.G. Elev (ftl * 1645.63 * Element * Left OB ' Channel * Right OB * 
* vel Head (ft] * 0.21 * Wt. n-Val. * 0.039 * 0.042 * 0.039 ' 
* W.S. Elev (ftl * 1645.43 * Reach Len. Iftl * 531.00 * 503.25 * 477.00 * 
* Crit W.S. (ft) * 1645.26 Flow Area (sq ft) * 95.88 * 141.28 * 29.38 ' 
* E.G. Slope (ft/ftl *0.009075 * Area (sq ftl * 95.88 * 141.28 * 29.38 * 
* Q Total Icfsl 910.00 Flow (cfsl * 268.18 * 576.36 * 65.46 * 
Top Width Iftl * 362.60 * Top Width (ftl * 196.54 ' 104.63 * 61.43 * 

* Vel Total (ft/sl 3.41 + Avg. Vel. (ft/sl * 2.80 * 4.08 ' 2.23 * 
' Max Chl Dpth lftl * 1.45 * Hydr. Depth (ftl * 0.49 * 1.35 * 0.48 * 
* Con-. Total (cfsl 9552.7 ' Conv. lcfs) 2815.3 * 6050.3 ' 687.2 ' 
* Length Wtd. Ifti * 507.68 * Wetted Per. Iftl * 196.55 * 106.09 * 62.37 * 
+ Min Ch El (ft) * 1643.97 * Shear llb/sq ftl * 0.28 * 0.75 * 0.27 * 
* Alpha * 1.13 * Stream Power llb/ft sl * 0.77 * 3.08 * 0.59 * 
* Frctn Loss (ftl * 3.07 * Cum Volume (acre-ftl * 16.42 * 50.30 * 11.29 * 
C & E LOSS (ftl * 0.02 * Cum SA lacresl * 30.98 ' 36.71 * 20.28 * 

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

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance1 is less than 

0.7 o r  greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

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

CROSS SECTION OUTPUT Profile %2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ft) * 1646.14 ' Element * Left 08 * Channel * Right 08 * 
* Vel Head (ft) * 0.45 * Wt. n-Val. * 0.042 * 
' W.S. Elev (ftl 1645.69 * Reach Len. (ftl 531.00 ' 503.25 * 417.00 * 
' Crit W.S. (ft) * 1645.40 * rlow Area (sq ftl * 168.68 * 
* E.G. Slope (ft/ft] *0.012827 * Area (sq ft) * 168.68 * 
* Q Total (cfsl * 910.00 * Flow (cfsI * 910.00 ' 
* Top Width (ft) * 104.63 ' Top Width (ftl * 104.63 * * 
* Vel Total (ft/s) * 5.39 * Aug. Vel. (ft/sl 5.39 * 

Max Chl Dpth (ft) * 1.72 * Hydr. Depth (ft) * 1.61 * 
* Conv. Total (cfsl * 8034.8 ' Conv. (cfs) 8034.8 * 
* Length Wtd. Iftl * 503.25 * wetted Per. (Etl * 107.97 * 
Min Ch El (ft) 1643.97 * shear (lb/sq ftl * 1.25 ' 

* Alpha * 1.00 * Stream Power (Ib/ft s) * 6.75 * 
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* ~rctn  ass (ft) * 3.28 * Cum Volume (acre-ftl * 0.67 * 61.72 * 
* C 6 E Loss (ftl * 0.08 * Cum SA (acres) * 0.51 * 36.71 * * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 02 greater than 1.4. This may indicate the need for additional cross sections. 

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

Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

****.************* 
* POS * Left Sta * Right Sta * Flow * Area * W.P. Percent * 

Hydr * Velocity 
* Iftl (ftl * (cfsl  ' ( s g  it1 * (ftl * Con" 

*Depthlit) * (ft/s) * 
* 1 * LOB * 9610.78 * 9879.67 * 268.18 * 95.88 ' 196.55 * 29.47 * 
0.49 * 2.80 * 
* 2 * Chan * 9879.67 * 10029.13 * 576.36 ' 141.28 * 106.09 * 63.34 * 
1.35 4.08 ' 
* 3 * ROB * 10029.13 * 10363.09 * 65.46 * 29.38 * 62.37 * 7.19 * 
0.48 * 2.23 * 
* * . * * * * * * * * t * * * * * * * * * ~ * * + * . , * * * * , , * * ~ ~ ~ ~ ~ * ~ ~ * ~ * * ~ ~ ~ ~ ~ + * * * * * * ~ ~ ~ * * , * * * ~ * ~ ~ * ~ * * ~ ~ * ~ ~ ~ ~ * * % ~ ~ * * * ~ * . * ~  

* * * * * * * * * * * * * ~ * * * .  

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

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

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

Profile d2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * . * * * * * . * f+*** * *  

* Pos Left Sta * R~ght Sta * Flow ' Area ' W.P. Percent * 
Hydr * Veloclty * 

(fti * (ftl * (cfsl (sq ftl + Iftl * Con" 
*Depth(ftl * (ft/sl * 
* 1 * Chan * 9879.67 * 10029.13 + 910.00 * 168.68 * 107.97 * 100.00 * 

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or  greater than 1.4. This may indicate the need for additional Cr03S sections. 

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

CROSS SECTION 

RIVER: T4N-R3W-S08W 
REACH: REACH-1- RS: 1.987 

INPUT 
Description: 
Station Elevation Data "urn= 65 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
* * t * * * + . * l * * + * t * * * * * ~ * * * * * l * * * t + * * , * ~ * , * * * * ~ ~ * * * * * * * * * ~ * * * ~ ~ ~ * * * * ~ ~ * * * ~ ~ * . ~ * * * * * * * *  

9535.22 1643 9579.45 1642.66 9641.52 1642.69 9653.31 1642.63 9772.98 1642.4 
9776.99 1642.37 9785.7 1642.35 9812.15 1642.18 9836.46 1642.06 9840.07 1642 
9846.54 1642 9850.38 1641.95 9857.51641.868 9866.88 1641.76 9880.36 1641.73 
9892.28 1641.7 9895.6 1641.74 9903.93 1641.86 9901.31 1641.89 9925.71 1641.64 
9928.26 1641.57 9945.4 1641.03 9947.4 1641.01 9948.98 1641.09 9953.34 1641.4 
9972.84 1640.16 9972.95 1640.1.6 9918.54 1640.1 9984.67 1640 9985.56 1639.99 
9985.63 1640 9991.05 1639.5710000.89 1638.710003.68 1639.0410013.13 1640 
10018.77 1640.5510020.98 1640.7710023.09 1640.910027.25 1641.0510028.82 1641.08 
10029.19 1641.1110033.42 1641.1810038.42 1641.3 10049.6 1641.4510069.59 1641.68 
10078.15 1641.9510080.85 1641.9910081.95 164210086.081642.046 10096.3 1642.16 
10098.22 1642.18 10104.3 1642.2310112.18 1642.3110144.65 1642.710146.06 1642.72 
10147.09 1642.7410175.93 1643.42 10189.8 1643.6710203.92 164410205.44 1644.03 







Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous crass 
section. This may indicate the need for additional cross sections. ,? 

CROSS SECTION OUTPUT profile 82 ; .  . .. $ 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ftl 1640.14 * Element * Left 08 * Channel ' Right OB * 
* Vel Head (ft) * 0.28 " Wt. n-Val. * 0.042 * 
' W.S. Elev lftl * 1639.87 * Reach Len. lftl ' 484.00 * 468.00 * 452.00 ' 
* Crit W.S. lftl * Flow Area lsq ftl * 214.89 * 
* E . R .  slo~e lftlfti *0.007171 * ~ r e a  i s a  ftl * " 214.89 ' ~ - -  -. ,- ~. ~, . .  . 
* Q Total (cfsl * 910.00 * Flow lcfsl * * 910.00 * 
* Top Width lftl 125.05 * Top Width (ftl * 125.05 * * 
Vel Total Iftlsl * 4.23 + Ava. Vel. lft/sl * 4.23 * . . .  

*  ax chl ~ p t h  lftl * 2.11 ' ~ydr. ~epth lftl * 1.72 ' * 
Conv. Total Icfsl * 10745.8 * Conv. lcfsl * 10745.8 * 

* Length Wtd. lit) 468.00 * Wetted Per. lftl * 127.88 
* Min Ch El lftl * 1637.76 ' Shear llb/sq ft) * 0.75 + 

* Alpha * 1.00 * Stream Power llb/ft sl ' * 3.19 * 
* Frctn Loss lftl * 2.90 * Cum Volume (acre-ftl 0.67 56.37 * 
C 6 E Loss (ftl * 0.04 * Cum SA (acres1 * 0.51 33.72 * 

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

warning:   he energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile #1 
* * * * * * * * * * * * * * f * * * * * * . * * * *%, * * * * * * * * * * * * , * * * * * * *+ * * * *+ * * * * * * * * * * * *%*%** * * * * * * * * * * *+ * * * * * , * * , * * * * *  

***,************** 
* Pos * Left Sta Right Sta ' Flow * A r e a  * W.P. * Percent ' 

Hydr * Veloclty * 
* * lit1 * lftl + lcfs) * lsq ftl * lftl * Conv 
*Depthlftl * (ft/sl * 
* 1 * LOB 9687.96 * 9916.28 135.94 * 52.96 88.64 * 14.94 * 

* 2 * Chan * 9916.28 * 10041.33 - 616.34 * 161.39 + 125.07 * 67.73 
1.29 ' 3.82 * 
* 3 * ROB * 10041.33 * 10330.39 * 157.72 * 62.64 111.97 * 17.33 * 
0.56 * 2.52 * 
* * * * * * * * * * L + * * * * f * + * . * * * * * ~ ~ ~ , ~ ~ * + * * * * * ~ ~ * * ~ * * * * * * * ~ ~ ~ * * * ~ * ~ * * + + + + * * ~ * ~ ~ ~ * ~ ~ ~ * * * * * * * * * * ~ ~ ~ ~ ~ * *  

*****+..********%* 

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * *+**+***********  

* POS * Left Sta * Right Sta * Flow * Area W.P. Percent * 
Hydr * Velocity * 

+ * (ft) * Iftl * Ids) * 1sq ftl * (ftl * conv 
*Depth(ftl * lft/s) * 
* 1 Chan * 9916.28 * 10041.33 * 910.00 * 214.89 * 127.88 * 100.00 * 
1.72 * 4.23. * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*****************% 

Warning: The energy loss was greater than-1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: T4N-R3W-S08W 
REACH: REACH-1 RS: 1.803 

INPUT 
Description: Flow rate Itarting at this cross-section and downstream is 

increased to 950cfs. 
Station Elevation Data num= 7 9 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
* f f * f * * . * * * * * * t * * * * / I - l * * * * % , ~ * ~ * . ~ * * * * ~ * ~ ~ * * * * ~ ~ * * * * * * * * * * * * * * + * * ~ , * ~ ~ * + ~ , * * * * *  
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Manning's n Values n m =  3 
sta n val Sta n Val Sta n Val 

********fi***********************,***+**,+****%* 

9579.52 ,033 9872.55 .04710192.68 ,033 

Bank St?.: Left Right Lengths: Left Channel Right Coeff Centr. Expnn 
9976.1210192.68 655 552.38 377 .1 . 3  

CROSS SECTION OUTPUT Profile #l 
* * * * l r l * * * * , * r r l * t * * * ~ ~ . + ~ * * * * * * t t l * * * * * * ~ * ~ ~ , * * * * + * * * * ~ * , ~ * ~ * * * * * * * * * ~ ~ ~ * ~ ~ . ~ z ~ , 3 * * * * * , . * * * , * * *  

* E.G. Elev ift) * 1636.77 * Element * Left OB * Channel * Right OB * 
* Vel Head ift) * 0.07 * Wt. n-Val.  * 0.043 * 0.047 * 0.033 * 
* W.S. Elev iftl * 1636.70 * Reach Len. iftl 655.00 ' 552.38 * 377.00 * 
Crit W.S. lfti * 1636.34 ' Flow Area lsa fti * 140.17 * 239.76 * 77.49 * . . ~~~ ~ ~ . . -. .- 

' E.G. slope lft/ftl *0.004603 * Area isq ft) * 140.17 * 239.26 * 72.42 ' 
* O Total lcfsl * 950.00 * Flow lcfsi * 263.48 * 548.40 * 138.17 * . . ~~ ~ ~~~~ ~ .- 
* Top Width (ft) * 584.58 * Top Width ift) * 221.23 * 216.56 146.80 * 
* Vel Total iftls) * 2.10 * Avg. Vsl. ift/s) * 1.88 * 2.29 1.91 
*  ax Chl Dpth lft) * 1.36 * Hydz. Depth iftl 0.63 * 1.10 0.49 * 

* Conv. Total icfsl 14002.8 * Canv. icfs) * 3883.7 * 8083.3 * 2035.8 * 
* Length Wtd. Ift) 553.19 * Wetted Per. (ft) * 221.23 * 216.59 * 146.80 * 
* Min Ch El (ft) * 1635.34 * Shear (lb/sq it) * 0.18 * 0.32 " 0.14 * 
* Alpha * 1.03 * Stream power llb/ft s l  * 0.34 ' 0.73 * 0.27 * 
* Frctll LOSS lft) * 2.57 * Cum Volume [acre-ft) * 13.75 * 43.61 * 9.90 * 
* C 6 E LOSS (ft) 0.01 * Cum SA (acres) * 25.80 ' 31.89 ' 17.39 * 
.* 1 1 * * * * * * 1 1 1 * 1 * * * * . , ~ , * * ~ * ~ ~ * . ~ * ~ ~ ~ * * * * * * * * * * * * * ~ * ~ ~ ~ * * * * ~ * ~ * * ~ * ~ * ~ ~ * * * * * ~ * ~ , ~ A ~ ~ ~ ~ . . . * * ~ ~ ~ ~ ~ ~  

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

CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev ift) * 1637.20 * Element * Left OB * Channel * Right 0B * 
* Vel Head lit1 0.14 * Wt. n-Val. * 0.047 ' 
* W.S. Elev lftl * 1637.07 * Reach Len. ift) 655.00 * 552.38 * 377.00 * 
* Crit W.S. (ft) * Flow Area isq €t) * 317.78 * 
* E.G. Slope (ft/fti *0.005437 * Area (sq Etl 317.78 * 

Q Total lcfsl 950.00 * Flow lcfs) * 950.00 - 
* Top Width ift) 216.56 * Top Width ift) * 216.56 * 
* Vel Total ift/s) * 2.99 * Avg. Vel. (ftlsl * 2.99 * 
* Max Chl Dpth (ft) 1.73 * Hydr. Depth lft) * 1.47 * 
* Conv. Total lcfsi * 12883.9 ' Conv. icfs) * 12883.9 ' 
* Length Wtd. Iftl * 552.38 * Wetted Per. (ft) * 218.81 * 
" Min Ch El ift) * 1635.34 * Shear (lb/sq ftl * 0.49 * 
' Alpha * 1.00 * Stream Power (Iblft sj  * * 1.47 ' 
* Frctn Loss lft) * 2.83 Cum Volume (acre-ft) * 0.67 * 53.51 * 
* C & E LOSS iEt) 0.01 * Cum SA (acres) 0.51 ' 31.89 * 
............................................................................................... 

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile %1 



* Pos * Left Sta * Right Sta * Flow * Area + W.P. ' Percent * 
Hydr * Velocity * 

* * lftl 
*Depthlftl * lit/sl * 
* 1 * LOB * 9579.52 
0.17 * 0.94 * 
* 2 * LOB * 9777.82 

lftl * 

22.93 

198.31 ' 
0.69 * 1.91 * 
3 * Chan * 9976.12 * 10192.68 * 548.40 ' 239.26 * 216.59 57.73 * 

1.10 ' 2.29 * 
' 4 * ROB * 10192.68 * 10441.09 * 138.12 ' 72.42 * 146.80 * 14.54 * 
0.49 * 1 01 * 

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

Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I***.*******+**,*, 

* * Po5 * Left Sta * Right Sta * Flow * Area * W.P. * percent 
Hydr * Velocity * 
* * * lftl * (ftl (c~sI * 1sq ftl ' lft) * conv 
*Depthlfti * Ift/s) * 
* 1 * Chan * 9976.12 * 10192.68 + 950.00 * 317.78 * 218.81 * 100.00 * 
1.47 * 2.99 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*************+****  

Warning: The energy loss was greater than 1.0 it 10.3 mi. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: T4N-R3W-S08W 
REACH: REACH-1 Rs: 1.698 

INPUT 
Description: Interpolated points added at (9936.03, 1632.9891, 110122.27, 

1633.0111 to set bank stations. 
Station Elevation Data nu*= 82 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
***,*******************.*,%*.******************+,*********+****************.**** 

Manning's n Values "urn= 3 
Sta n Val Sta n Val Sta n Val 

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

9410.67 ,033 9869.14 .03310164.62 .033 

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

P:\MiMARIOOOW0~4W0OlNFOiEP\WR\ReporliHEC-RAS REPORTS\Wash 3-Werl+Tribs_SO9~SO8W.doe Page 36 of 2% 



CROSS SECTION OUTPUT Profile #1 
............................................................................................... 

* E.G. Elev (ftl * 1634.18 * Element Left 08 * Channel * Right 08 * 
* Vel Head (ft) * 0.17 * Wt. n-Val. * 0.033 * 0.033 * 0.033 * 
* W.S. Elev (ftl * 1634.01 * Reach Len. lfti * 450.00 * 495.58 + 522.00 • 
* Crit W.S. (ftl * 1633.70 * Flaw Area ( s q  it) * 43.81 ' 225.72 ' 30.25 ' 
* E.G. slope [ft/ft) *0.004702 * Area (sq ftl * 43.81 * 225.72 * 30.25 * 
* Q Total ( c ~ s )  * 950.00 * Flow (cfs) * 94.97 * 792.13 * 62.89 * 
* Top Width (ftl * 350.67 * Top Width (it1 * 92.10 * 186.24 ' 72.33 * 
* Vel Total (ft/sl * 3.17 * Avg. Vel. (ft/s) 2.17 * 3.51 * 2.08 ' 
* Max Chl Dpth (ftl 1.66 * Hydr. Depth (ft] * 0.48 ' 1.21 * 0.42 * 
* Con". Total (cis1 * 13855.0 * conv. (cis1 * 1385.1 * 11552.6 * 917.3 * 
* Length Wtd. (ft) * 493.64 * wetted Per. (ft) * 92.11 * 106.26 * 72.34 * 
* Min Ch El (it1 * 1632.35 * Shear (1b/sq ftl * 0.14 * 0.36 * 0.12 * 
* Alpha * 1.10 * Stream Power (1b/ft s1 ' 0.30 * 1.25 * 0.26 * 
* Trctn Loss (it) 2.77 * Cum Volume [acre-ft) + 12.37 ' 40.66 * 9.46 * 
* C 6 E LOSS (ftl * 0.00 Cum SA (acres) * 23.45 * 29.33 16.44 * 
* * t * f + t * t * t * * t . * * * l * ~ . * * * ~ ~ . ~ * * * * * * * * , * * * * ~ * * * ~ + * . ~ * ~ + * ~ . * ~ . * + * * ~ ~ * * ~ * * * ~ * ~ * ~ . * * * ~ * * * * * ~ * * ~ . * . *  

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. Thi3 may indicate the need far additional cross sections. 

CROSS SECTION OUTPUT Profile $2 
................................................................................................ 

* E.G. Elev (it) * 1634.37 ' Element * Left 08 . Channel + Right 0s * 
* Vel Head (ft) * 0.22 ' Wt. n-Val. * 0.033 ' 
* W.S. Elev (ftl 1634.15 + Reach Len. Ift) + 450.00 * 495.58 * 522.00 * 
* Crit W.S. Lft! 1633.73 * Flow Ares (sa ftl * 251.07 + . .  . 
E.G. slope'(ft/ft) '0.004821 * Area isq it) * 251.07 + 

* Q Total lcfsl 950.00 * Flow (cfs) * 950.00 * 
Top Width (ftl 186.24 * Top Width (ftl 186.24 ' 

+ Ve1 Total (ft/sl * 3.78 * Avg. Vel. (ft/sl + 3.78 * 
* Max Chl Dpth lft) * 1.80 * Hydr. Depth (ft) * 1.35 ' 
* Conv. Total lcfsl * 13682.5 * Canv. (cis! + 13682.5 * 
* Length Wtd. lftl * 495.58 * Wetted Per. (ft! * 188.56 
Min Ch El iftl * 1632.35 Shear llb/sq ftl 0.40 

* Alpha 1.00 * Stream Power (lh/ft sl * W . 5 2  * 
* Frctn Loss Iftl * 2.57 * Cum Volume (acre-Ltl 0.67 49.90 * 
+ C & E LOSS (ftl * 0.00 * Cum SA (accesl  + 0.51 * 29.33 * 
f r l f + * * * * * f . t * * * , * * * ' * * * + * . * * * * * + * + ~ * * * * ~ ~ . ~ ~ ~ . , + ~ + * * * * + ~ * + ~ , . , * + * * ~ * ~ * . ~ * ~ ~ * . , * ~ ~ ~ . . , * ~ * ~ . * * . * +  

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous crass 
section. This may indicate the need for additional cross sections. 

Profile H I  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

t*t*t+*..***+*r**t 

+ Po5 Left Sta * Right Sta Flow + Area * W.P. * Percent * 
Hydr * Velocity * 

(ftl + iftl (cis) * (sq it1 * (ft) + conv 
'Depthiftl * -(ft/sl 
* 1 * LOB * 9673.35 * 9936.03 94.97 * 43.81 ' 92.11 * 10.00 ' 
0.48 * 2.17 * 
* 2 + Chan 9936.03 * 10122.27 ' 792.13 * 225.72 186.26 * 83.38 * 
1.21 * 3.51 ' 
' 3 ROD * 10122.27 * 10352.28 * 62.89 ' 30.25 * 72.34 * 6.62 ' 
0.42 ' 2.08 * 
*t*ll+,l*.+t*l+***********.**.~~.~,,**..**..,.*..~****.*,.**+.~**~~.~~~~*~,~~~.***~,h*~*~.,~~**.. 

*.****,*..*.*..~.. 

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

Profile #2 
*.*t*+*..l*.tl+i***~~~*~.~~~,****,*+**.~.**~,**~*~*~~.~~~**.*..*****~..,*~*~~**+****~..~~.****~**~ 

t t / * + * * f * f * * , * , * * *  

* Pos Left Sta ' Right Sta * Flow ' Area * W.P. ' Percent * 
Hydr * Velocity * 
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' lftl * (ft) * ICfS) * 1sq ft) * (ft) * Con" 
*Uepthlft) * lft/s) * 
* 1 * Chan * 9936.03 * 10122.27 * 950.00 ' 251.07 ' 188.56 ' 100.00 * 

Warning: The energy lass was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need far additional cross sections. 

CROSS SECTION 

RIVER: T4N-R3W-S08W 
REACH: REACH-1 RS: 1.604 

INPUT 
Description: levee added-Ridge not overtopped per BFE calcs, 
Station Elevation Data num= 70 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

~ ~~ ~ 

9905.09 1630.75 9905.86 1630.73 9921.161630.414 9928.49 1630.28 9934.05 1630.1 
9939.91 1630 9951.91 1629.71 9959.91 1629.5 9970.56 1629.55 9995.11 1629.9 
10000.9 1629,7410000.94 1629.7410002.33 1629.6310004.02 1629.5810011.57 1629.2 
10011.72 1629.2310014.23 1629.8110014.46 1629.8110014.58 1629.810026.24 1629.7 
10038.29 1629.6410039.98 1629.6510069.61 1629.9710070.33 163010070.48 1629.98 
10018.631630.11910101.19 1630.6110139,93 1631.3 10156.7 1631.3210167.73 1631.29 
10191.59 1631.2310209.46 1631.4910224.56 1631.710237.27 1631.8110274.94 1631.99 
10275.34 163210294.47 1632.2310295.24 1632.210344.48 1633.0110361.36 1633.2 
10369.35 1633.3610445.33 1633.12 10460.2 1633.8 10415.3 1633.8510504.54 1633.99 

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

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

9430.01 .033 9928.49 .04210078.63 .033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Enpan. 
9939.9110070.33 493 519.86 509 .1 .3 

Left Levee Station= 9845.93 Elevation= 1631.3 
Right Levee Station= 10156.7 Elevation= 1631.32 

CROSS SECTION OUTPUT Profile #l 
* * * * * * * * * ~ * l f * * * * l l * * + + * ~ * * * * * * * * ~ * ~ ~ ~ * ~ ~ ~ ~ ~ ~ ~ * * * * * * * * * ~ + ~ * * * ~ , ~ * * * ~ * * * . * ~ * ~ * * * * * * ~ + * , ~ * ~ * * * + ~ ~ ,  
* E.G. Elev (ft) 1631.41 * Element * Left 08 ' Channel + Right 0B * 
* Vel Head lftl * 0.20 + Wt. "-Val. * 0.037 ' 0.042 * 0.035 * 
* W.S. Elev (ft) * 1631.21 * Reach Len. lft) * 493.00 * 519.86 * 509.00 * 
* Crit W.S. (ftl 1630.85 ' Flow Area (sq ft) * 38.57 195.24 * 42.06 * 
E.G. Slope (f-t/ftl *0.006840 ' Area (sq ft) * 38.57 * 195.24 * 42.06 ' 

* Q Total ( c f s )  950.00 ' Flow (cfs) * 88.61 ' 747.24 * 114.14 * 
* Top Width (ft) * 277.65 * Top Width lft) * 82.10 * 130.42 * 65.13 ' 
* Vel Total (ft/s) * 3.44 * Avg. vel. (ft/sl * 2.30 ' 3.83 * 2.71 * 
* Max Chl Dpth lft) * 2.01 * Hydr. Depth lft) * 0.47 * 1.50 0.65 ' 
Conv. Total lcfs) * 11486.3 ' Conv. lcfsl 1071.4 ' 9034.8 * 1380.1 * 

* Length Wtd. lftl + 514.34 * Wetted Per. (ft) * 82.11 * 130.52 ' 65.14 ' 
* Min Ch El Ift) 1629.20 ' Shear (lb/sq ft) * 0.20 a 0.64 ' 0.28 ' 
* Alpha 1.09 ' Stream Power llb/ft 3) * 0.46 ' 2.44 * 0.75 * 
* Frctn Loss (ftl * 3.08 * Cum volume lacre-ft) * 11.94 ' 38.27 * 9.03 * 
* C d E LOSS (ftl * 0.02 ' Cum SA (acres1 * 22.55 * 27.53 * 15.61 ' 
* * * * t , * t ~ , * l t * f * , t l ~ * + f f / * * i l t * * * * * ~ , * * + * ~ ~ ~ * * * * * . * * * * ~ ~ ~ * ~ * * ~ ~ * ~ * ~ * * ~ ~ * * ~ * . * ~ ~ * * * * ~ ~ * ~ ~ ~ *  

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

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

water surface was used. 
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CROSS SECTION OUTPUT Profile #2 
*****,**,**********,***,**,**+**.*~.*~~****,,**,~**~***~,~+*~*****.**.~~**+*.,*.**+*** 

! ' E.G. Elev lftl * 1631.80 * Element * Left 08 * Channel * Right OB * 
* Vel Head (ftl 
* W.S. Elev lftl 
* Crit W.S. lftl 
* E.G. Slope lft/ftl 
* Q Total ICES) 
* Top Width lftl 

Vel Total lft/sl 
* Max Chl Dpth lftl 
* Conv. Total lcfsl 
* Length Wtd. lftl 
* Min Ch El lftl 
Alpha 

* Frctn Lass lftl 
* C 6 E LOSS lft) 
********,*.********++*** 

* Wt. n-Val. 
Reach Len. lftl * 493.00 

* Flow Area (sq ftl 
* Area  (sq ftl 
* Flow (~£5) 
* Top Width lftl 
* Avg. Vel. (ft/sl 
Hydr. Depth Iftl 
Conv. (cfsl 
Wetted Per. lftl 

* Shear (lb/sq ftl * 
* stream Power (lb/ft s)  * 
* cum volume (acre-ftl 0.67 
* Cum SA (acres1 0.51 

~ * * * * t . * * t f * f * * * l f * * * * * * * + * * ~ * * * * ~ * * ~  

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

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

water surface was used. 

Profile X1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

**,****.*+******,+ 
* POS Left Sta * Right Sta ' Flow * Area ' W.P. * Percent * 

Hydr Velocity * 
* lftl lfti (CfSI ' 1sq ftl * lftl ' conv 

*Depth(ftl * lft/sl * 
* 1 * LOB * 9845.93 * 9939.91 * 88.61 ' 38.57 ' 82.11 * 9.33 ' 
0.47 * 2.30 ' 
* 2 * Chan + 9939.91 ' 10070.33 ' 747.24 * 195.24 ' 130.52 * 78.66 * 
1.50 * 3.83 ' 
' 3 * ROB * 10070.33 ' 10156.70 * 114.14 * 42.06 * 65.14 * 12.02 + 

0.65 * 2.71 * 
t * * * * t t f t * * * * * * f * * * . * , * ~ ~ ~ * ~ * , ~ ~ ~ * , , . ~ + . ~ + * ~ * * * ~ * ~ , * * * * ~ ~ * * * * ~ * ~ ~ * ~ * + ~ ~ ~ ~ * ~ + * . . ~ . * * ~ * * ~ * ~ * * . ~ * * ~ ~  

, . * % * * * * + * * * , * . * A .  

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

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

water surface was used. 

Profile #2 
*,*l**tt**.*i*t*,,*.*~**,*,~****~*,~*~***+***,~,****,~***~~**,*,~~,****~~*~,***,+*****.*~~~~*~.*~ 

, ** .** .* ,** ,***I**  

* POS Left Sta * Right Sta + Flow Area * W.P. * Percent * 
Hydr * Velocity * 

• - * lftl * lftl * 1cfe.l * (sq ftl * (ftl * con" 
'Depthlft) * lft/si * 
1 * Chan * 9939.91 * 10070.33 * 950.00 * 241.89 * 133.65 * 100.00 + 

1.85 ' 3.93 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*****-,*,*,****,,* 

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need far additional cross sections. 

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

water surface was used. 

CROSS SECTION 

RIVER: T4N-R3W-S08W 
REACH: REACH-1 RS: 1.506 
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INPUT 
Description: Interpolated point added at (10135.22, 1627.3841 to set bank 

station. 
Station Elevation Data nun= 92 j 

Sta Elev Sta Elev S t a  Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9261.42 1630.3 9279.9 1630.28 9293.05 1630.22 9294.15 1630.21 9297.03 1630.2 
9299.49 1630.2 9317.41 1630.25 9321.41 1630.25 9325 1630.26 9330.75 1630.27 
9366.02 1630.3 9392.52 1630.28 9412.89 1630.23 9429.88 1630.15 9432.89 1630.14 
9436.12 1630.1 9439.71 1630.11 9458.87 1630 9477.83 1629.9 9496.5 1629.78 
9509.18 1629.1 9520.16 1629.63 9561.55 1629.45 9581.96 1629.5 9588.92 1629.64 
9597.38 1629.65 9620.37 1629.52 9642.07 1629.43 9661.45 1628.9 9670.89 1628.17 
9699.65 1628.44 9713.93 1628.38 9718.49 1628.35 9751.34 1628.1 9761.16 1628.02 
9762.05 1628.02 9770.31 1628 9171.55 1628 9826.39 1627.68 9857.01 1621.65 
9875.16 1627.66 9892.02 1627.62 9910.831627.511 9931.69 1627.38 9945.69 1621.31 
9964.87 1627.23 9973.29 1627.37 9973.77 1627.4 9913.96 1627.36 9979.65 1627.2 
9983.13 1626.82 9987.1 1626.41 9991.11 1626.3 9999.05 1626.0210001.74 1626.4 
10008.56 1626.9710009.34 1626.9710025.29 1626.810028.12 1626.7910029.93 1626.77 
10032.4 1626.1410066.44 1626.8510069.03 1626.910069.68 1626.8610111.36 1626.98 
10135.221627.38410152.861627.68210168.73 1621.9510170.87 1627.9810111.02 1628 
10111.08 1627.9810191.75 1621.810210.18 1627.810211.57 1627.78 10215.5 1627.9 
10223.26 162810223.75 162810224.61 1628.0210227.92 1628.0910230.88 1628.2 
10237.34 1628.210246.53 1628.3510310.69 1629.33 10331.5 1629.4110363.43 1629.8 
10386.11 1629.910403.29 163010429.84 1630.2310448.67 1630.410475.36 1630.6 
10400.22 1630.8410494.31 1630.7 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
9261.42 .033 9892.02 .04210152.86 ,033 

Bank Sta: left flight Lengths: Left Channel Right Coeff Contr. Expan. 
9973.7710135.22 502 518.67 533 .I . 3  

CROSS SECTION OUTPUT Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

E.G. Elev lft) + 1628.30 ' Element Left 08 * Channel * Right 08 * 
* Vel Head (ftl 0.12 * Wt. n-Val. 

\ 
* 0.038 * 0.042 ' 0.037 * 

* W.S. Elev (ftl * 1628.18 * Reach Len. (ftl 502.00 * 518.67 * 533.00 * 
* Crit W.S. (ft) 1627.88 '  low Area (sq ftl * 119.70 * 213.32 ' 34.35 * 
* E.G. Slope Ift/ft) *0.005297 ' Area (sq ft) 119.70 * 213.32 * 34.35 * 
* Q Total Icfs) 950.00 ' Flow (cfsl * 233.60 * 661.05 ' 55.35 ' 
Top Width lft) * 489.16 * Top Width (ftl 232.65 * 161.45 * 95.06 * 

* vel Total (ftls) * 2.59 * Avg. Vel. Ift/s) 1.95 * 3.10 ' 1.61 * 
* Max Chl Upth (ft) * 2.16 * Hydr. Depth (ft) * 0.51 * 1.32 ' 0.36 * 
* Conv. Total (cfs) 13053.2 + conv. (cfs) * 3209.7 * 9083.0 * 760.6 * 
* Length Wtd. (ft) * 515.44 * Wetted Per. (ft) 232.65 * 161.56 * 95.08 * 
* Min Ch El lft) * 1626.02 ' Shear llb/sq it) * 0.17 * 0.44 * 0.12 * 
* Alpha * 1.16 Stream Power (1b/ft s l  ' 0.33 ' 1.35 * 0.19 * 
* Frctn Loss (ft) 3.17 * Cum Volume (acre-ftl * 11.05 * 35.83 ' 8.58 * 
C & E LOSS (ft) 0.00 * Cum 8A (acres) * 20.17 * 25.79 ' 14.68 * 

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

Warning: The energy loss was greater than 1.0 ft (0.3 m l .  between the current and previous cross 
section. This may lndicate the need far additional cross sections. 

CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ft) * 1628.62 * Element * Left 08 Channel * Right OB * 
* Vel Head (ft) * 0.23 * Wt. "-Val. * 0.042 * 
* W.S. Elev (ft) * 1628.39 ' Reach Len. lftl * 502.00 * 518.67 * 533.00 * 
* Crit W.S. (ft) * Flow Area (sq ft) 248.12 * * 
E.G. Slope (ft/ft) *0.006719 * Area (sq ft) * 248.12 * 
Q Total (cfsl * 950.00 Flow (cfsi * 950.00 * 

* Top Width (ftl * 161.45 * Top Width lft) * 161.45 * * 
* Vel Total (ft/s) * 3.83 * Avg. Vel. lft/s) * * 3.83 * 
' Max ~ h l  upth (ft) * 2.37 * Hydr. Depth lftl 1.54 * 
* Conv. Total (cfs) 11589.4 * Conv. lcfsl * 11589.4 * * 
* Length Wtd. (ftj * 518.67 * Wetted Per. (ft) * * 163.56 * * 
' Min Ch El (ft) * 1626.02 * Shear lIb/sq ft) 0.64 * * 

4 * Alpha * 1.00 * Stream Power (Ih/ft s l  ' * 2.44 '- * 
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

* * * f * * * * * f * * * * * f f * * * * I * t * * * * , * ~ ~ * * * * * * * * * ~ * + ~ * * ~ ~  

9258.74 ,033 9878.39 .04710186.34 .033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9959.6710171.91 469 490.22 514 .1 .3 

CROSS SECTION OUTPUT Profile #1 
* * * f * * * * * * * * * * , * * * * * * t * * * * l f l * * * * t * * * * * * * ~ * * * ~ * * * * * * * * + * ~ ~ % * * * * * ~ * * * * * * * * * * * * * + * ~ ~ * * * * * ~ * * * ~ * ~ ~ * + *  

* E.G. Elev (ftl * 1625.13 * Element * Left OB Channel * Right OB * 
* Vel Head Iftl * 0.12 * Wt. n-val. 0.044 * 0.047 * 0.040 ' 
* W.S. Elev (ftl r 1625.01 ' Reach Len. (ftl * 469.00 ' 490.22 * 514.00 * 
* Crit W.S. (ftl * 1624.67 ' Flow Area (sq ftl * 93.90 * 242.89 * 17.41 * 
E.G. Slope (ft/ftl *0.007212 * Area (sq ftl * 93.90 * 242.89 * 17.41 * 

* Q Total (cfs) * 950.00 * Flow (cfsl 207.75 * 712.79 * 29.46 * 
* Top Width (ftl * 426.55 * Tap Width (ft) * 164.49 * 212.24 * 49.82 * 
* Vel Total (ft/sl * 2.68 * Avg. Vel. (ft/.51 * 2.21' 2.93 * 1.69 * 
* Max Chl Dpth (ftl * 1.78 * Hydr. Depth (ftl * 0.57 ' 1.14 ' 0.35 * 
* Conv. Total (cfs) 11186.4 * Con". (cfs) 2446.3 8393.2 * 346.9 * 
* Length Wtd. (ftl * 488.77 * Wetted Per. lftl * 164.49 * 212.56 * 49.83 * 
* Min Ch El (ft) * 1623.23 * Shear (lb/sq ft) 0.26' 0.51 * 0.16 
* Alpha * 1.06 Stream Power (lb/ft s) * 0.57 1.51 0.27 * 
* Frctn Loss (ft) * 3.06 * Cum Volume (acre-ftl * 9.82 * 33.11 * 8.26 * 
* C 6 E LOSS (ft) * 0.00 * Cum SA (acres) * 18.48 * 23.56 * 13.79 * 
................................................................................................. 

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile # 2  
* * * * * * * * l * * * * L t * * * * * * r * * * * * * f * * * * * * * l * * * * * + * , * * * * * * * * % * * * * * * * % * , * * * + * * * * * + * * * * - * * * * * * * * * * * * * * * *  

* E.G. Elev (ft) * 1625.50 * Element * Left 0B * Channel ' Right 0B 
* Vel Head (ft) * 0.14 Wt. "-Val. * 0.047 * + 
* W.S. Elev (ft) * 1625.36 ' Reach Len. (ft) 469.00 * 490.22 * 514.00 * \\ 

i 
* Crit W.S. iftl * Flow Area (sq ft) * 317.20 * 
* E.G. Slope lft/ftl *0.005341 ' Area (sq ft) * 317.20 * * 
* Q Total (cfsl * 950.00 * Flow (Cfs) 950.00 * * 
* Top Width (ft) * 212.24 * Top Width (ftl * 212.24 * * 
* Vel Total (ft/s) * 2.99 * Avg. Vel. (ft/sl * 2.99 * 
Max Chl Dpth (ft) * 2.13 * Hydr. Depth (ft) * 1.49 * 
Con". Total (cfs) * 12999.7 * con-. (cfsl * 12999.7 

* Length Wtd. (ftl * 490.22 . Wetted Per. lft) * 214.91 * 
* Min ch ~l (ftl * 1623.23 ' Shear (lb/sq ftl * 0.49 * 
* Alpha * 1.00 ' Stream Power llb/ft sl 1.47 * 
* Frctn Loss (ft) * 2.83 * Cumvolume (acre-ftl * 0.67 * 40.81 * 
* C & E LO55 lftl * 0.01 * Cum SA (acres1 * 0.51 * 23.56 + 

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

Warning: The energy lass was greater than 1.0 ft (0.3 m). between the current and previous cross 
sectiqn. This may indicate the need for additional cross sections. 

Profile (il 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

***%******.,****,, 
* Pos Left Sta Right Sta ' Flow Area * W.P. * Percent * 

Hydr * Velocity ' 
* (it1 * (ft) (cfsl lsq ftl * (ftl * Con" 

*Depthlftl * (ft/sl * 
* 1 * LOB * 9609.21 * 9959.67 ' 207.75 - 93.90 * 164.49 * 21.87 * 
0.57 * 2.21 * 
* 2 * Chan * 9959.67 10171.91 * 712.79 * 242.89 * 212.56 ' 75.03 ' 
1.14 * 2.93 * 
* 3 * ROB * 10171.91 ' 10366.22 ' 29.46 17.41 * 49.83 * 3.10 
0.35 * 1.69 ' 
***********.+***,****..********************.***.*.,*******,*******%*******,,+*******+************ 
*****,*el.*******, 

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross i. ...I 
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section. This may indicate the need for additional cross sections 

Profile #2 
* I t * * * * * * * f * * * i * * * , ~ * * , . * * ~ * * * ~ * ~ ~ * ~ ~ * * * * * * * * ~ * * ~ ~ ~ * , ~ ~ ~ ~ ~ ~ A * * * * * * * . * ~ + * * * * , * * , ~ ~ * , . ~ ~ ~ ~ . ~ * * . * * ~ *  

***************** ,  
POS * Left Sta ' Riqht Sta * Flow * Area * W.P. * Percent * 

Hydr * Velocity 
* (ftl (ftl + Ic~s) * (sq ftl * iftl * con" 

*Depth(ftl * (ft/sl ' 
* 1 * Chdn * 9959.67 ' 10171.91 " 950.00 * 317.20 ' 214.91 * 100.00 * 
1.49 * 2.99 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

warning: The energy loss was greater than 1.0 it (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: T4N-R3W-S08W 
REACH: REACH-1 RS: 1.315 

INPUT 
Description: 
Station Elevation Data n u =  61 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9295.63 1625.2 9296.62 1625.15 9322.95 1624.88 9365.84 1624.5 9397.85 1624.19 
9422.19 1623.93 9432.4 1623.84 9443.88 1623.13 9490.31 1623.63 9517.34 1623.6 
9537.59 1623.56 9575.54 1623.34 9622.62 1623.3 9644.12 1623.34 9649.74 1623.3 
9659.45 1623.25 9680.19 1623.11 9692.44 1623.22 9723.62 1623.43 9760.28 1623 
9769.04 1622.78 9820.31 1622.39 9838.46 1622.25 9838.64 1622.25 9839.15 1622.2 
9841.1 1622.21 9861.2 1621.97 9923.431621.212 9961.37 1620.15 9916.97 1620.7 

10012.77 1620.4310065.41 1620.3310080.07 1620.3310092.53 1620.4810099.37 1620.6 
10141.27 1621.1810143.09 1620.5410144.68 1619.9610144.73 1619.910144.81 1619.97 
10144.91 1619.9810145.28 1620.0410145.51 1620.110151.06 162110159.221621.127 
10167.12 1621.2510195.29 1621.810201.55 1621.89 10209 162210209.39 1622 
10211.38 1622.0410281.96 1622.9310286.43 1622,9910339.97 1623.3410350.22 1623.4 
10366.19 1623.3610402.17 1623.0610415.35 1623.1910490.59 1623.2710501.29 1623.3 
10534.92 1623.12 

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

* * * * * * + * * * * * * l f . , t , _ * * * * * * * t * * ~ ~ ~ ~ ~ ~ * ~ * * * * ~ * ~ ~ ~ ~ ~ . ~ ~  

9295.63 ,033 9923.43 .04710167.12 ,033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9976.9710099.37 488 510.63 523 .I .3 

CROSS SECTION OUTPUT Profile I1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev iff1 * 1622.08 ' Element * Left OB * Channel * Right OB * 
* Vel Head (ftl * 0.12 * Wt. "-Val. * 0.044 ' 0.041 ' 0.046 * 
W.S. Elev iftJ * 1621.96 * Reach Len. iftl * 488.00 * 510.63 * 523.00 ' 
Crit W.S. iftl *  low Area (sq ftl * 79.44 * 186.17 * 85.61 * 

* E.G. Slope ift/ftl *0.005471 ' Area ( s q  ftl 79.44 * 186.17 * 85.61 " 

* Q Total lcfsj * 950.00 * Flow (cfsl * 176.49 ' 575.78 * 197.73 ' 
* Top Width (ftl * 344.36 - Top Width iftl 115.00 * 122.40 ' 106.96 " 
* Vel Total (ft/s) 2.70 * ~ v g .  Vel. Ift/sl * 2.22 * 3.09 ' 2.31 * 
Max Chl Dpth (fti * 2.06 * Hydr. Depth (ftl * 0.69 * 1.52 * 0.80 ' 

* Con". Total Icfs) * 12843.3 * Conv. icfsl + 2386.0 * 7784.1 * 2673.2 ' 
* Length Wtd. ift) + 509.20 * Wetted Per. iftl * 115.01 * 122.40 * 107.31 ' 
* Min Ch El IftJ * 1620.33 * Shear (lb/sq ftl * 0.24 * 0.52 * 0.27 * 
* Alpha * 1.07 * Stream Power (Ib/ft sJ * 0.52 * 1.61 ' 0.63 * 
* Frctn Loss ift) 2.79 * cum Volume (acre-ft) 8.88 * 30.10 * 7.65 " 
* C & E LOSS (ft) * 0.00 + Cum SA (acres1 * 16.97 * 21.68 * 12.81 ' 
. * * * * * 1 * + t * * * t * * . + , * * , , ~ * ~ ~ . k * * ~ ~ * * ~ ~ * ~ ~ , , * ~ * ~ * * * ~ ~ * * . . * * + * * * * " * * ~ * ~ ~ * * * * * * * * * * * * * * * ~ * ~ . * ~ ~ ~ * * ~ *  

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



CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -\ 
* E.G. Elev ift~ * 1622.67 * Element * left OB * Channel * ~ight OB * ) 
* Vel Head iftl * 0.23 * Wt. n-Val. * 0.047 * 
* W.S. Elev (ftl * 1622.44 * Reach Len. lft) * 488.00 * 510.63 * 523.00 
Crit W.S. (ftl *  low Area isq ft) * * 244.30 ' 

* E.G. Slope (ft/ftl '0.006255 * Area isq ftl * 244.30 * 
* Q Total icfsl * 950.00 * Flow icfsl * 950.00 * 
Top Width lftl * 122.40 ' Top Width lftl 122.40 ' 

* vel Total lft/s) * 3.89 Avg. Vel. ift/sl * 3.89 * * 
* Max Chl Dpth iftl 2.11 * Hydr. Depth lftl * 2.00 * 
+ Conv. Total icfsl 12011.4 * Conv. lcfs) 12011.4 * 
+ Length Wtd. iftl 510.63 * Wetted Per. iftl * 125.97 * 
* Min Ch El iftl * 1620.33 * Shear ilb/sq ftl * 0.76 * 
* Alpha * 1.00 * Stream Power llb/ft sl * * 2.95 * 
* FicLo Lo51 lft) * 2.97 * Cum Volume iacre-ft) * 0.67 * 31.65 * 
+ C 6 E LOSS (ftl * 0.02 Cum SA (acres1 * 0.51 ' 21.68 * 
* * * f l * * , * * * + t * * * * * t * * * t * * ~ * * , ~ * + * ~ * * t t * * ~ * * * * * * * * ~ ~ * * ~ ~ * * * ~ ~ * * ~ * ~ ~ ~ ~ ~ * * * * * ~ ~ * * * * * * ~ * ~ * ~ * * * . ~ *  

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

Profile XI 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

,**********t*t*t** 

* PO5 *  eft sta * Right Sta * Flow ' Area * W.P. Percent * 
Hydr * velocity 

* lftl * lftl * (cfsl * lsg ft) ' lftl * Con" 
*DepthIftl * (ft/s) * 
' 1 * LOB * 9636.30 * 9976.97 * 176.49 * 79.44 * 115.01 * 18.58 * 
0.69 2.22 * 
* 2 * Chan * 9976.97 + 10099.37 * 575.78 186.17 * 122.40 ' 60.61 * 
1.52 * 3.09 * 

e * 3 ROB * 10099.37 10317.14 * 197.73 ' 85.61 * 107.31 * 20.81 * 
0.80 ' 2.31 
* * * * * * ~ f , f ~ f * * * f * * * * * * * * * * ~ * . , , , % * , ~ ~ ~ ~ ~ ~ * ~ * ~ * ~ * ~ * * * * ~ * * * * ~ . * ~ ~ ~ * * * * * ~ ~ ~ ~ * * ~ ~ ~ ~ * ~ . ~ . ~ ~ ~ ~ ~ * * * * , ~ ~ *  

* * * * * * * * * * * *~ , *~* ,  

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

Profile W2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

***** ,* ,*+*r.***+* 

* POS *  eft sta * Right Sta ' Flow * Area * W.P. ' Percent * 
Hydr * V 

Warning: The energy loss was greatez than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: T4N-R3W-S08W 
REACH: REACH-1 RS: 1.218 

INPUT 
Description: Flow rate startlng at this cross-section and downstream is 

increased to 990cfs. 
Station Elevation Data num= 68 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9087.34 1622 9099.58 1622.07 9101.83 1622.06 9113.1 1622 9116.8 1622 



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

I****t*t**+**.f*****I**l****~,********f/******,, 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9932.8110097.97 475 502.5 526 .1 .3 

CROSS SECTION OUTPUT Profile #1 
X 1 * f , * * * * * * * * * * * * * t / t * * ~ ~ ~ ~ * ~ * , * * ~ ~ ~ , * * * * * ~ ~ ~ ~ , * * ~ * * ~ ~ ~ * * * * ~ ~ * * ~ ~ * * * * ~ * ~ ~ * * * * * * ~ ~ * . * * * * * * * * * ~ ~ ~  

* E.G. Elev (ft) * 1619.29 Element * Left OB * Channel * Right OB * 
* Vel Head (ftl * 0.12 ' Wt. n-Val. * 0.044 * 0.047 * 0.044 * 
W.S. Elev (ftl * 1619.11 * Reach Len. (ft) * 475.00 * 502.50 * 526.00 * 

* Crit W.S. (ft) * 1618.71 * Flow Area (sq ftl * 70.09 * 236.92 * 68.63 * 
* E.G. Slope (ft/ft) '0.005477 * Area isq ftl * 70.09 * 236.92 * 68.63 * 
* Q Total lcfs) + 990.00 * Flow Lcfs) * 135.40 * 705.26 * 149.34 * 
Top Width (ftl * 409.52 Tap Width (ft) * 148.72 + 165.10 " 95.70 * 

* Vel Total (ft/sl * 2.64 + Avg. Vel. (ftisl 1.93 * 2.98 * 2.18 ' 
* Max Chl Dpth lftl 1.55 *Hydr.Depth iftl 0.47 * 1.44 * 0.72 * 
* Canv. Total (cfsi * 13376.8 Conv. (cfsl * 1829.5 * 9529.4 * 2017.9 * 
* Length Wtd. (ft) * 501.95 ' Wetted Per. (ftl * 140.73 * 165.10 * 95.70 • 
* Min Ch El (ft) * 1617.62 * Shear (lbisq ftl * 0.16 * 0.49 * 0.25 * 
* Alpha * 1.09 * Stream Power (lb/ft s )  * 0.31 " 1.46 * 0.53 * 
* Frctn LOSS (ft] * 2.69 * Cum Volume (acre-ftl * 8.05 ' 28.22 * 6.73 * 
* C 6 E LOSS (ftl 0.00 * Cum SA (acres1 * 15.50 + 20.00 * 11.65 ' 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* E.G. Elev (ft) 
* vel Head iftl 
* W.S. Elev iftl 
* Crit W.S. (ft) 
* E.G. Slope (ft/ft) 
* Q Total (cfsl 
* Top Width (ft) 
* Vel Total (ftis) 
* Max Chl Dpth (ft) - Conv. Total icfsl 
* Length Wtd. iftl 
* Min Ch El (it) 
Alpha 
Frctn loss (ftl 

* C & E Loss lfti 

* Element 
* Wt. n-Val. 
* Reach Len. (ftl 
* Flow Area (sq ftl 
* Area (sq ftl 
* Flow ( c ~ s )  
Top Width (ft) 
Avg. Vel. (ft/sl 

* Hydr. Depth (ftl 
* Con". (cfsl 
* Wetted Per. Iftl 
Shear (lb/sq ftl 
Stream Power (lb/ft 31 

* Cum Volume (acre-ft) 
* Cum SA (acres1 

* Left 08 Channel 
0.041 
502.50 
293.15 
293.15 
990.00 
165.10 

Right 08 * 

526.00 * 

Warning: The energy lass was greater than 1.0 it (0.3 ml. between the current and previous Cross 
section. This may indicate the need for additional cross sections. 

Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* * * * * . * * * * * * * * *+* .  
* Po8 * Left Sta ' Right Sta + Flow * A r e a  W.P. * Percent * 

Hydr ' Velocity * 
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* iftl * (ftl * (cfsl * (sq ft) * (ftl * Conv 
*Depthiftl * ift/sl * 
* 1 * LOB * 9510.11 * 9932.87 * 135.40 70.09 ' 148.73 ' 13.68 ' 
0.47 * 1.93 * 
* 2 * Chan * 9932.87 * 10091.97 * 705.26 * 236.92 * 165.10 * 71.24 * 
1.44 * 2.98 
* 3 ROB * 10097.97 * 10215.89 * 149.34 * 68.63 * 95.70 15.08 * 
0.72 * 2.18 * 
* * t / * * ~ l * t * * * ~ ~ * * * + _ * * * * , ~ , ~ ~ ~ ~ . - ~ * ~ ~ ~ ~ * * * * ~ * * * * ~ * ~ * * ~ * * ~ ~ * * * ~ * * ~ * * ~ ~ * ~ * * ~ ~ ~ * , * * * ~ * * * , , ~ * , * , * * * * *  

******+.***,*****, 

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need far additional cross sections. 

Profile t2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

******************  
* Pos * Left Sta ' Right Sta ' Flow * Area * W.P. * Percent * 

Hydr Velocity * 
(ftl iftl * icf~l isq ftl * ift) Con" 

*Depthiftl (ft/s) * 
* 1 * Chan * 9932.87 * 10097.97 * 990.00 293.15 * 168.12 * 100.00 * 
1.78 ' 3.38 * 

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: T4N-R3W-S08W 
REACH: REACH-1 RS: 1.123 

a INPUT 
Descriotion: 
Station Elevation Data num= 63 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
* * * f * * * f * * t f * * * * f * * * * * * * , ~ * * * ~ ~ * ~ ~ * ~ * * * * ~ * * + * ~ ~ ~ ~ * ~ * * ~ ' * ~ * ~ ~ % ~ * * ~ ~ ~ ~ * * ~ % ~ , * * * * ~ ~  

9189.63 1620.1 9196.94 1620.23 9206.85 1620.26 9209.38 1620.19 9214.39 1620 
9220.96 1619.8 9226.94 1619.67 9228.11 1619.65 9238.46 1619.4 9267.54 1619.25 
9299.39 1619.2 9323.45 1619.02 9358.8 1618.69 9381.01 1618.9 9383.36 1618.92 
9386.71 1618.9 9392.8 1618.87 9455.33 1618.4 9462.86 1618.45 9472.63 1618.23 
9481.9 1618.1 9487.11 1618 9505.62 1617.82 9560.85 1617.07 9577.87 1616.9 
9636.04 1616.43 9673.11 1616.29 9691.06 1616.15 9745.21 1616.16 9751.91 1616.4 
9791.24 1616.26 9805.74 1616.1 9813.75 1616 9814.65 1615.99 9816.37 1616 
9826.98 1615.98 9827.17 1615.98 9832.62 1615.99 9834.5 1615.99 9876.731615.435 
9886.97 1615.3 9923.34 1614.92 9967.89 1615.05 9990.53 1615.1210012.66 1615.18 
10059.62 1615.310068.72 1615.3210071.35 1615.3210086.29 1615.5210103.511615.745 
10122.98 161610127.13 1616.110137.67 1616.1610142.68 1616.210146.87 1616.32 
10152.42 1616.2510208.08 1616.310213.88 1616.29 10237 1616.4710237.32 1616.47 
10238.82 1616.4910247.59 1616.710297.31 1616.52 

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

-***.,**.*.,*+**,*******.b**.*.*+,*******,****,** 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9876.7310068.72 509 496.42 486 .1 .3 

CROSS SECTION OUTPUT Profile I1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

' E.G. Elev ift) * 1616.59 
* Vel Head (ft) * 0.10 
* W.S. Elev iftl - 1616.49 
* Crit W.S. ift) 
E.G. Slope ift/ftl *0.005245 

* Q Total (cfsl * 990.00 

Q- * Top Wldth (It1 609.71 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* Element * Left 08 * Channel * Right OB * 
* Wt. n-Val. 0.033 * 0.047 * 0.041 * 
* Reach Len. iftl * 509.00 * 496.42 * 486.00 ' 
Flow Area isq ftl * 86.36 * 259.16 * 70.40 * 

* Area (sq ft) 86.36 * 259.16 * 70.40 * 
' Flow (CfSI * 139.46 * 724.15 * 125.79 ' 
Top Width (ftl 247.81 * 191.99 * 169.92 * 
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Vel Total (ft/s) 2.38 " Avg. Vel. lft/sl * 1.61 ' 2.80 ' 1.79 * 
Max Chl Dpth lft) 1.57 *Hydr.Depth(ftl 0.35 * 1.35 * 0.41 * 

* Con". Total jcfsl * 13669.5 * Canv. lcfs] * 1925.6 * 10007.1 * 1736.8 + 

* Length Wtd. Ift) 497.12 * Wetted Per. ift) 247.82 * 191.99 ' 169.93 ' 
* Min Ch El (ftl * 1614.92 ' shear (lb/sq ftl + 1 * 0.44 * 0.14 * 
+ Alpha * 1.15 ' Stream Power (lb/ft s )  . 0.18 ' 1.24 ' 0.24 * 
* Frctn Loss (ftl * 2.93 * Cum Volume (acre-ft) * 7.19 * 25.36 * 5.89 ' 
C h ELOSS (it) 0.00 * Cum SA lacresl 13.33 * 11.94 * 10.05 * 

* * * t * * f * / * * * * f * l * * f _ i t t * * * ~ ~ * ~ * * * * * ~ , ~ ~ * , * + + ~ , ~ . ~ ~ * * * * ~ ~ ~ ~ * * * * * * ~ ~ ~ * ~ + ~ ~ . * + ~ * * , ~ * * * * ~ ~ ~ ~ , * . * * * * * *  

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

CROSS SECTION OUTPUT Profile #2 
' t * * t * ~ t f * r * r + r * * * * ~ ~ * ~ * * * , * ~ * * * * * . * * * i . * * * . * ~ ~ ~ * ~ ~ ~ ~ * ~ * * * ~ * ~ * ~ ~ * + , * . . . * * * * * * ~ * * , ~ * * * ~ * * * * ~ * * * ~  

E.G. Elev lft) 
* Vel Head (ft) 
* W.S. Elev lftl 
* CTit W.S. lftl 
* E.G. Slope lft/ftl 
0 Total lcfsl .~ . 
Top width (ft) 

* Vel Total (ft/si 
TOP width' (ft) 
AVO. Vel. Lftlsl 

* Left OB * Channel * Right OB * 
* * 0.047 
* 509.00 * 496.42 * 486.00 ' 

+ 306.73 * 

Man Chl ~ p t h  (ftl 1.82 * ~ y d r .  ~epth (ftl * 1.60 + 

* Conv. Total (cfs) * 13129.1 * Conv. Icisl * 13129.1 ' 
* Length Wtd. lft) + 496.42 ' Wetted Per. lftl * 194.71 * * 
* MinCh ~1 lft) 1614.92 ' Shear llb/sq ftl * 0.56 * 
* Alpha * 1.00 * Stream Power llb/ft sl ' 1.80 * 
* Frctn LOSS (ftl * 2.92 * Cum Volume lacre-ftl * 0.67 * 31.04 * 
* C & E LOSS (ftl * 0.00 * Cum SA (acres) * 0.51 * 11.94 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy loss was gceater than 1.0 ft 10.3 m), between the current and previous cross 
section. This may indicate the need far additional crass sections. 

Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*****..+*******+.* 
Flow ' W.P. + Percent * * PO9 Left Sta * Right Sta * Area ' 

Hydr * Velocity ' 
(ftl * (ftl * (cfs) lsq ftl * iftl Conv 

*Depth(ft) ' IEt/s) * 
+ I * LOB * 9533.18 * 9876.73 139.46 * 86.36 * 247.82 14.09 * 
0.35 * 1.61 ' 
* 2 Chan 9876.73 * 10068.72 * 724.75 * 259.16 * 191.99 * 73.21 * 
1.35 2.80 * 
' 3 * ROB * 10068.72 ' 10183.01 ' 117.93 * 61.79 * 114.30 ' 11.91 * 
0.54 * 1.91 ' 
* 4 * ROB * 10183.01 ' 10291.31 * 7.85 * 8.60 * 55.62 ' 0.79 * 
0.15 ' 0.91 * 
** f f ~ * , * * l * t i t i * * * * , * , ~ ~ , * + . ~ * * * * * * ~ . * * , ~ * ~ ~ . * , ~ + , * . * * . * * * ~ ~ * * * ~ ~ * * . ~ . ~  ...**.*,,*,*+*,,*,.*+*****, 
***,**,%,*+**,**?.* 

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile #2 
*t.**t,**,,***t+,**~*~**~+**~***~*.*~**,~~~*~*~**~**,*~,*,.~***.~*.*,,,~*~~.,,**~,~.~~~,,***~~*~*~ 

******+****,*+**,, 
POS + Left Sta ' Right Sta * Flow * Rcea ', W.P. ' Percent ' 

Hydr * Velocity * 
(ftl lftl * lcfsl * Is9 ftl * ifti Conv 

*Depthlft) ' lft/sl * 
* 1 Chan 9876.73 + 10068.72 * 990.00 * 306.73 * 194.11 ' 100.00 * 
1.60 * 3.23 * 
* * * + f * * * f , * * * * * * , * * * * , * ~ + * * ~ * ~ * * . , ~ ~ * * , . , * ~ , * * * * * ~ * * ~ * ~ , * ~ ~ ~ * . * + + ~ ~ ~ . ~ * * ~ ~ ~ * ~ * ~ ~ ~ . * ~ ~ . * + * ~ . ~ ~ * ~ ~ ~  

***.******,*.,**** 

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 



• CROSS SECTION 

RIVER: T4N-83W-SO8W 
REACH: REACH-1 RS: 1.029 

INPUT 
oescrlptlm: 
Station Elevation Data n m =  60 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
* * * * * * * * t * * * * * * * * * * t t * * * * * * * * * * * * * * f * * * * * * * * * * * * * , * * * * * * % * * * * * * * * * * * * * * % * * * * *  

9419.79 1616 9419.97 1616 9435.65 1615.78 9451.16 1615.64 9468.02 1615.5 
9480.74 1615.53 9498.95 1615.53 9507.5 1615.4 9522.12 1615.17 9535.23 1615 
9561.07 1614.6 9571.82 1614.52 9591.29 1614.47 9644.94 1614.04 9650.3 1614 
9653.5 1613.98 9654.63 1613.97 9656.05 1613.97 9661.52 1614 9678.94 1613.87 
9685.45 1613.84 9696.39 1613.72 9727.25 1613.52 9768.97 1613.2 9818.39 1613.05 
9835.31 1612.95 9846.7 1612.81 9849.34 1612.77 9851.87 1612.8 9854 1612.75 
9880,631612,589 9925.06 1612.32 9935.7 1612.22 9937.43 1612.22 9961.54 1612.1 
9987.03 1612 9988.96 1611.99 9992.61 1611.9810000.32 1611.9410005.74 1612 
10007.38 161210057.36 1612.4110070.83 1612.5310089.241612.74910103.56 1612.92 
10164.37 1613.710177.34 1613.83 10222 1613.9110231.35 1613.9410243.69 1613.95 
10253.72 161410264.27 161410266.87 1614.01 10270 161410278.79 1614.04 
10283.96 1614.0510287.33 1614.0510288.07 1614.0610290.27 161410300.52 1614.01 

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

************fttl+******t*t******.*********.~*****- 

Bank sta: Left Right Lengths: Left Channel Right coeff Contr. Expan. 
9880.6910070.83 538 502.12 469 .1 .3 

CROSS SECTION OUTPUT Profile #1 
%*******,*******.*****+****,,***.****+******,**-*****.*****+-.*.****.*****,******************** 
* E.G. Elev (ftl * 1613.66 * Element * Left 08 * Channel * Right OB * 
* Vel Head (ft) * 0.13 * Wt. "-Val. * 0.038 * 0.047 * 0.039 * 
W.S. Elev (ftl 1613.53 * Reach Len. ift) * 538.00 * 502.12 * 469.00 * 
' Crit W.S. (ft) * 1613.18 * Flow Area (sq ft) 71.92 ' 246.35 ' 40.87 * 
* E.G. Slope ift/ftl *0.006653 * Area isq ft) 71.92 * 246.35 ' 40.87 * 
+ Q Total Lcfsl 990.00 ' Flaw (cis1 147.45 ' 754.99 ' 87.56 * 
Top Width (ftl 425.44 * Top Width (ftl * 155.00 ' 190.14 ' 80.30 * 
Vel Total (ft/s) 2.76 ' Avg. Vel. (ft/sl 2.05 ' 3.06 ' 2.14 * 

* Max Chl Dpth (ft) * 1.59 * Hydr. Depth (ftl * 0.46 1.30 ' 0.51 * 
* Conv. Total icfs) * 12137.5 ' Conv. lcfsl * 1807.8 * 9256.2 1073.5 * 
* Length Wtd. (it1 * 504.65 * Wetted Per. (ftl * 155.01 190.14 ' 80.31 * 
* Min Ch El (ft) * 1611.94 ' Shear ilb/sq ftl * 0.19 * 0.54 ' 0.21 * 
Alpha 1.08 ' Stream Power (lb/ft s) ' 0.40 ' 1.65 ' 0.45 * 

* Frctn Loss (it) * 2.99 ' Cum Volume (acre-ftl 6.27 * 22.48 ' 5.27 * 
* C L E LOSS (ft) * 0.01 * Cum SA (acres1 * 10.98 15.76 * 8.65 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

warning: The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross 
sectipn. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #2 
* * * . * * l * . * ~ + t + * * * * * * * * , ~ . ~ * . * . * * . * * * * * * ~ * ~ ~ ~ , * * * * * ~ ~ * * * * * * * * ~ * * ~ * * * ~ ~ ~ + ~ * ~ * ~ ~ ~ ~ . ~ ~ * ~ . ~ ~ ~ ~ * * ~ ~ , ~  

* E.G. Elev (ftl 1613.98 * Element Left 08 ' Channel ' Right 08 * 
* Vel Head (ftl * 0.17 * Wt. n-Val. 0.047 ' 
* W.S. Elev (ft) 1613.81 * Reach Len. ift) * 538.00 ' 502.12 * 469.00 * 
* Crit W.S. (ft] + i low Area (sq ft) * 299.23 ' 
* E.G. Slope (ft/ftl '0.006088 * Area isq ft) 299.23 * * 
* Q Total (cfs) 990.00 Flow (cfs) 990.00 ' 
* Top Width (ftl 190.14 * Top Width (ftl * 190.14 * 
* vel Total (ft/sl * 3.31 * Avg. Vel. (ft/si * 3.31 * 
* Max Chl Dpth (it1 * 1.87 * Hydr. Depth (fti * 1.57 ' 
* Conv. ~otal icfsl * 12688.0 * Conv. icfsl * 12688.0 + 

* Length Wtd. (ftl * 502.12 * Wetted Per. (ftl * 192.64 * 
* Min Ch El (ft) * 1611.94 * Shear llb/sq ftl * 0.59 * 
* Alpha * 1.00 * Stream Power ilb/ft s )  ' 1.95 * 
Frctn LOSS Iftl * 3.02 * Cum Volume (acre-ftl * 0.67 * 27.59 ' 

* c 6 E LOSS (ft) * 0.00 ' cum SA (acres) * 0.51 * 15.76 ' 
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j Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and prevlous cross 
~ection. This may indicate the need for additional cross sections. 

Profile 41 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* * * * * * * * * * * * * * * * * *  
* Pos * Left Sta * Right Sta * Flow * Area + W.P. * Percent 
Hydr ' Velocity * 

* lft) * lftl * Icfal * (sq ft) * lftl Con" 
*Depth(ft] ' lft/sl * 
* 1 * LOB * 9650.24 * 9880.69 * 147.45 71.92 * 155.01 * 14.89 * 
0.46 * 2.05 * 
* 2 Chan 9880.69 * 10070.83 154.99 * 246.35 * 190.14 * 76.26 ' 
1.30 3.06 * 
* 3 * ROB ' 10070.83 * 10185.67 * 81.56 + 40.87 * 80.31 * 8.84 
0.51 * 2.14 * 
*.*..**** . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

****,********,**** 

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional crass sections. 

Profile 112 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

****,*******...*** 
* Pos * Left Sta * Right Sta ' Flow * Area + W.P. * Percent * 

Hydr * Velocity * 
* (ft) * lftl + (cEsI + Isq ftl * lftl * Con" 

*Depth(ftl ' (ft/sl ' 
* 1 Chan 9880.69 + 10070.83 ' 990.00 * 299.23 * 192.64 * 100.00 * 
1.57 ' 3.31 * 
* f / / i / f * * t t i + * f + * * t * * . * * ~ * . ~ * * , * ~ ~ ~ , , . , ~ ~ ~ ~ * ~ * * * * * * * ~ ~ ~ ~ . . * ~ , ~ * * ~ . , . ~ * . ~ * . . , . . ~ ~ . * . * * ~ * . * * * * * * + * *  

.*,**+*****..****% 

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

CROSS SECTION I 
RIVER: T4N-R3W-S08W 
REACH: REACH-1 RS: 0.934 

INPUT 
Description: Interpolated point added at (10081.51, 1609.4291 to set bank 

station. 
Station Elevation Data num= 56 

Sta E l e v  Sta Elev Sta Elev Sta Elev sta Elev 

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

i*ti+*t*t.t.l*****.~.~.*~~*~~~...~*~*~,~**~~**,+ 

, Bank Sta: Left Rlght I~engths: Left Channel Rlght Coeff Contr. Eapan. 
9884.8910081.51 516 534.27 517 .I .3 





' 1 * Chan * 9884.89 * 10081.51 990.00 ' 305.36 * 199.45 * 100.00 * 

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous crass 
section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: T4N-R3W-S08W 
REACH: REACH-1 RS: 0.833 

INPUT 
Description: Interpolated point added at (10101.21, 1606.3391 to set bank 

station. 
Station Elevation Data num= 76 

Sta Elev Sta Elev Sta Elev sea Elev 8ta Elev 
. * * * * / * * * + , * * * . * * . * / * * * , . , * * * * * , * * + * * * ~ ~ ~ ~ * ~ * ~ * , * , , * ~ * ~ , ~ * * ~ , + * + ~ * * ~ * ~ ~ , . * ~ * * * * ~ ~  

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

* t ~ r * t * t * * * * * * * r * * t * , * * , , ~ ~ ~ * * , * ~ ~ ~ * , * t * * * * * * * , *  

9343.39 .03 9948.08 .04210101.21 ,042 

Bank Sta: Left Right Lengths: Left Channel Right caeff Cantr. Expan 
9948.0810101.21 508 564.81 507 .1 . 3  

CROSS SECTION OUTPUT Profile X1 
* . . * * * f i * , * t . t . * * ~ * ~ ~ ~ * , * ~ , * , * * t t * t * * * . , ~ * * ~ * * . * * ~ . * , . * * ~ * ~ * ~ * * ~ + * * * ~ ~ ~ * * ~ + ~ ~ * ~ . ~ ~ ~ * * * * . * +  

E.G. Elev (ftl 1607.35 * Element Left 08 . Channel ' Right 08 * 
* Vel Head (ft) * 0.15 * Wt. n-Val. 0.030 " 0.042 ' 0.042 * 
* W.S. Elev (ft) * 1607.21 Reach Len. iftl 508.00 * 564.81 * 507.00 
* Crit W.S. lftl + Flow Area lsq ftl * 108.17 + 180.75 + 48.52 * 
E.G. Slope ift/ftl '0.007432 * Area (sq ftl * 108.17 * 180.75 * 48.52 * 
Q Total (cfsl- * 990.00 + Plow ICES) * 292.89 ' 615.31 ' 81.80 * 
Top Width (ft) 485.41 * Top Width lft) * 214.22 * 153.13 ' 118.06 ' 

* Vel Total (£t/s) * 2.93 ' Avg. Vel. (ft/sl * 2.71 * 3.40 * 1.69 * 
Max Chl Dpth lft) + 2.14 *Hydr.Depth (ftl * 0.50 * 1.18 * 0.41 * 

* Conv. Total (cfsl * 11483.4 ' Canv. (cfsl 3397.4 * 7137.2 * 948.8 * 
* Length Wtd. Iftl + 542.75 ' Wetted Per. lit) * 214.23 * 153.29 * 118.06 * 
Min Ch El iftl * 1605.07 * Shear ilb/sq ftl 0.23 * 0.55 * 0.19 * 

* Alpha 1.12 * Streampower (lb/ft s )  * 0.63 * 1.86 * 0.32 ' 
* Frctn 1,oss (ft) 3.29 * Cum Volume (acre-ftl * 4.13 + 16.87 " 4.13 * 
* C 6 E LOSS lftl 0.01 * Cum SA (acres )  * 6.92 11.39 ' 6.38 ' 
+****++***.... t*t+++.**,,,..,.,*,,~,~.*,,****~,,~*,***~~~*.*+**+*~****.*~~*.~***~**~~~~~~~~~*~~ 

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

CROSS SECTION OUTPUT Profile it2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

E.G. Elev (ftl 1607.76 ' Element 
+ Vel Head (ft) 0.21 ' Wt. n-Val. 

* Left OB + Channel * Right OB * 
0.030 ' 0.042 ' 



W.S. Elev Ift) * 1607.55 * Reach Len. iftl * 508.00 * 564.81 * 507.00 * 
* Crit W.S. iftl * Flow Area isq ft) * 34.52 * 233.42 * 
* E.G. Slope Iftlftl '0.006018 * Area isq ft) - 34.52 * 233.42 * 
Q Total (cfs) - 990.00 * Flaw Lcfs) ' 146.44 * 843.56 * 
Top Width (ft) * 181.70 * Tap Width (ft) * 28.57 * 153.13 * 
Vel Total (ft/s) 3.69 * Avg. Vel. ift/s) * 4.24 * 3.61 * 

. '1 
* Max Chl Dpth iftl * 2.48 * Hydr. Depth iftl * 1.21 * 1.52 * 
* CODY. Total icfs) * 12761.2 * Can". icfsl + 1887.7 '10873.5 * 
* ~ength wtd. (ftl * 560.61 * Wetted Per. ift) 29.76 * 154.50 * 
* Min Ch El (it) + 1605.07 - Shear ilb/sq ftl 0.44 * 0.57 + 

Alpha * 1.01 * stream Power llb/ft s )  ' 1.85 ' 2.05 * 
* Frctn Lass lftl 3.23 * Cum volume (acre-ftl 0.46 * 20.80 * " 6 E LOSS (ftl * 0.00 * Cum SA iacres) * 0.34 11.39 * 
* * * * * * * * * * * * * + t * t l f , * * ~ , ~ * , * * * * , * * * * * * * * * * * * * * * * t l * * t * * t * . * * * * f t f t ~ * * * * * * * ~ * * * , * * * ~ * * * * * * * * *  

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

Profile tl 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

******* , * * * *******  
* POS * Left Sta + Right Sta * Flow ' Area ' W.P. * Percent * 

Hydr * Velocity * 
ift) * Ift) (c~s) * (Sq ft) * ift) * conv 

*Depthifti * lft/sl * 
1 * LOB * 9645.73 * 9948.08 * 292.89 * 108.17 ' 214.23 ' 29.59 * 

0.50 2.71 
* 2 * Chan * 9948.08 * 10101.21 * 615.31 * 180.75 * 153.29 * 62.15 * 
1.18 ' 3.40 ' 
' 3 * ROB * 10101.21 * 10288.55 ' 91.80 * 48.52 * 118.06 ' 8.26 
0.41 ' 1.69 
I f f t * * * t * * l t . * . t t l ~ ~ , . ~ ~ * ~ ~ * * * * * * * ~ * * ~ * * * + . ~ * * ~ ~ ~ ~ * * * * . ~ * , ~ ~ ~ ~ ~ ~ , , * * . , * ~ * ~ * * * * * * ~ ~ * ~ ~ * ~ * ~ * , ~ ~ * * * *  

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

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*,*****,,****,*.*. 
* POS * Left Sta * Right Sta * Flow ' Area W.P. ' Percent * 

Hydr ' Velocity ' 
* ift) * iftl * (cfs) ' isq ft) * iftl * conv 

*Depth(ft) (ft/s) + 

* 1 * LOB * 9645.73 * 9948.08 * 146.44 * 34.52 * 29.76 ' 14.79 * 
1.21 " 4.24 * 
2 + Chan * 9948.08 * 10101.21 * 843.56 ' 233.42 ' 154.50 * 85.21 * 

1.52 " 3.61 ' 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*,****,*********** 

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

CROSS SECTION 

RIVER: T4N-R3W-S08W 
REACH: REACH-? RS: 0.726 

INPUT 
Description: 
Station Elevation Data num= 99 

sta Elev Sta Elev Sta Elev Sta Elev Sta 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9363.12 1606.2 9365.41 1606.18 9367.01 1606.17 9401.86 1606.09 9406.68 
9408.42 1606.1 9410.25 1606.07 9410.62 1606.05 9416.66 1606 9417.54 
9418.09 1606 9421.76 1605.96 9424.92 1605.92 9460.82 1605.57 9485.08 
9490.08 1605.3 9502.45 1605.26 9544.08 1605.01 9579.74 1604.78 9584.08 
9598.46 1604.7 9604.42 1604.38 9612.54 1604.11 9625.49 1604.06 9632.42 
9633.53 1604 9643.36 1603.9 9643.71 1603.9 9644.25 1603.89 9680.78 

Elev 
t***,*.* 

1606.07 
1605.99 
1605.33 
1604.75 

1604 
1603.85 
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29'L860118'T091 L9.08601 
b9'E9~OIPO~Z091 1'09601 
S6'ObPOII'ZO91 89'5EbOl 
EE'LObOIZ091 85'66EOl 
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Eb'65Z016'1091 8E'85201 
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6'LOIOI 82'0091 b6'20107 
9Z'bL0012'0091 96'1L001 
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

* * * * * * * , * * * * * , * * t * * ~ + ~ * * , * * , ~ ~ ~ * * * ~ * * * * * * , ~ * * * ~ ~  

9401.71 ,033 9792.55 .04710081.39 ,033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9835.5110053.92 556 543.51 457 .1 .3 

Blocked Obstructions num- 1 
Sta L Sta R Elev 

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

9733.32 9792.93 1612.5 

CROSS SECTION OUTPUT Profile #1 
***tt****t***f***l***~*..*~~~**t*I********.****.***,****~.***,~**~~~**~.****+~***.************** 

* E.G. Elev lft) 1601.16 * Element * Left 08 * Channel + Right 08 * 
* Vel Head lft) * 0.12 * Wt. n-Val. f 0.047 * 0.047 ' 0.039 * 
+ W.S. Elev lft) 1601.03 * Reach Len. lft) * 556.00 * 543.51 * 457.00 * 
crit W.S. (ftl e Flow Area lsq ft) * 41.66 * 270.13 * 59.91 * 
E.G. Slope (ft/ft) '0.006529 * Area lsq ft) * 41.66 * 270.13 * 59.91 * 

' Q Total lcfs) * 1030.00 * Flaw lcfs) * 97.57 * 795.09 * 137.35 ' 
Top Width (ft) * 384.62 * Top Width lft) * 65.50 * 218.41 - 100.71 * 
Vel Total lft/s) 2.77 * Avg. Vel. lft/sl * 2.34 2.94 ' 2.29 * 

* Mas Chl Dpth (It) * 1.34 * Hydr. Depth lft) " 0.64 * 1.24 * 0.59 * 
Conv. Total lcfsl * 12747.1 * Conv. lcfs) * 1207.5 * 9839.8 * 1699.8 * 
Length Wtd. lftl * 534.51 * Wetted Per. (ft) * 66.39 * 218.41 • 100.79 * 

+ Min Ch El lftl * 1599.69 ' Shear llb/sq ft) * 0.26 * 0.50 * 0.24 * 
Alpha * 1.03 * Stream Power (lb/ft s)  * 0.60 * 1.48 * 0.56 
Frctn Loss (ft) 4.23 * Cum Volume (acre-ft) * 2.66 * 11.46 * 2.42 * 

' C L E LOSS lfti * 0.01 Cum SA (acres) * 3.66 * 6.95 3.33 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

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

CROSS SECTION OUTPUT Profile X2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* E.G. Elev (ft) * 1601.43 Element * Left 08 * Channel * Right OQ * 
Vel Head lftl * 0.16 * Wt. n-Val. * 0.047 

* W.S. Elev lft) * 1601.26 * Reach Len. lft) * 556.00 * 543.51 ' 457.00 * 
* Crit W.S. (ft) * 1600.68 * Flow Area lsq ft) * 320.41 * 
E.G. Slope lft/ftl +0.006306 * Area  lsq ft) * * 320.41 * 

* Q Total lcfs) 1030.00 * Flow lcfs) 1030.00 
Top Width lft) * 218.41 * Top Width lft) * 218.41 * 

* Vel Total (ft/s) 3.21 * Avg. Vel. lft/s) * 3.21 * 
* Max Chl Dpth lftl 1.57 + Hydr. Depth lft) * 1.47 * 
Conv. Total (cfs) * 12970.3 * Conv. Icfsl * 12970.3 * 
Length Wtd. (ft) * 543.51 * Wetted Per. lftl 221.15 ' 

* Mln Ch El lft) * 1599.69 * Shear llb/sq ftl * 0.57 * 
* Alpha * 1.00 + Stream Power llb/ft $ 1  * + 1.83 * 
* Frctn Lass (St1 * 3.91 *CumVolume(acre-ftl * 0.26 * 13.90 * * 
* c 6 E LOSS lftl * 0.01 * Cum SA (acres) * 0.17 * 6.95 * 
* * * * * * * * * * * i * * * * * r , * * * * ~ ~ * ~ * ~ ~ * * * ~ ~ * ~ , * * * . * * * * * * * * * * % * * . * * * * * * * * * * ~ * * * * ~ ~ * * * ~ * * ~ % . ~ * * ~ ~ ~ % ~ ~ ~ ~ * * *  

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
Section. This may indicate the need for additional cross sections. 

Profile #1 
* * * * * * * * * * * * f f * * * * * , * * ~ ~ , . * . ~ * * * * ~ , * * * * * * * * * * * * ~ * * * * , * * * * * + * + * * * * . * . k * * * , ~ ~ . A * * ~ * ~ . , * * ~ ~ * * ~ ~ * * * ~ ~ * ~  

* * * * * * * * h * * * * * * * , *  

i POS * Left Sta * Right Sta * Flow * Area * W.P. * Percent * 
Hydr * Velocity * 

*DepthIftl ' lft/sl 
* 1 * LOB 
0.64 * 2.34 * 
* 2 * Chan 
1.24 ' 2.94 * 

* lftl 
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Sta L Sta R Elev 
~ . * , ~ * * * * * , ~ * * * * * ~ * , ~ * * *  

i 9796.84 9864.61 1608.5 

CROSS SECTION OUTPllT Profile #1 
* f * * * * * * l * t * * , f t * * * ~ , ~ ~ ~ ~ ~ * , ~ * ~ * ~ . * ~ ~ ~ ~ ~ ~ * . * * , ~ * * ~ * ~ + ~ * ~ * ~ . ~ * * ~ ~ ~ . ~ * ~ * . ~ * ~ + ~ ~ ~ ~ ~ ~ ~ ~ ~ * . ~ ~ ~ ~ ~ ~ ~ ~ +  

* E.G. Elev iftl 
* Vel Head iftl 
* W.S. Elev (ft) 
* Crit W.S. (ft) 
* E.G. Slope (ft/ft) 
* 0 Total , r f s \  

Element 
Wt. n-Val. 
Reach Len. Ift) 
 low Area isq it1 
Alea isq ftl 
Flow fcfrl 

* Left 08 * Channel * Right 08 * 
* 0,030 ' 0.042 0,042 * 

554.00 * 563.26 ' 558.00 ' 
* 65.13 * 161.86 * 48.34 * 

65.13 " 161.86 ' 48.34 * - - - - - - , - - - , - - . . . . . ~, 
* Top Width iftl * 290.59 * Top Width ift) * 77.97 * 142.19 * 70.43 * 
Ye1 Total ift/s) * 3.74 * Avg. Vel. Ift/sl * 4.32 * 3.81 * 2.72 * 

* Max Chl Dpth ifti 1.24 * Hydr. Depth iftl * 0.84 * 1.14 * 0.69 * 
* Conv. Total icfsl 10418.2 * Conv. icfs) * 2844.4 * 6243.1 1330.7 ' 
* Length Wtd. Iftl * 560.36 * Wetted Per. iftl 78.67 * 142.20 * 70.44 * 
* Min Ch El iftl * 1595.45 * Shear ilb/sq ft) * 0.51 * 0.69 + 0.42 * 
* Aloha * 1.05 ' Stream Power Llb/ft $1 * 2.18 * 2.65 * 1.14 * . ~ ~ ~ - ~  
* Frctn LOSS (ft) * 4.47 * Cum Volume (acre-ft) * 1.98 * 8.77 ' 1.85 ' 
c a E LOSS (ft) * 0.00 * Cum SA (acres1 + 2.74 * 4.70 * 2.43 * 

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

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

CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev iftl 
Vel Head (ftl 

* W.S. Elev iftl 
V r i t  W.S. ift) 
+ E.G. Slope ift/ftl 
* Q Total icfs) 
Top Width iftl 

* Vel Total (ft/s) 
Max Chl Dpth (ftl 

* Conv. Total lcfsl 

Element 
wt. n-val. 
Reach Len. (ftl 
Flow Area 159 ftl 

* Left OB * Channel * Right 08 * 
0,042 * 

* 554.00 * 563.26 * 558.00 ' 
* 232.99 * 

Area isq ftl 
Flow (cfs) 
Too Width lftl 

. . .  
~ y d r .  Depth lit1 
Conv. lcfs) . . 

Length wtd. ift) * 562.80 * Wetted per. ift) * 145.05 * 
* Min Ch El iftl + 1595.45 * Shear llb/sq ft) * 0.83 * 
* Alpha * 1.00 * Stream Power ilb/ft 5 )  * * 3.68 * 
* Frctn Loss (it1 * 4.53 * Cum Volume (acre-ftl * 0.26 * 10.45 * 
* C 6 E LOSS ift) 0.01 * Cum SA (acres1 * 0.17 * 4.70 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

Profile #l 
l * * d * * l * * * * , t * * * * * * ~ ~ ~ ~ , , ~ ~ . ~ + * , ~ * * * * ~ . ~ ~ ~ ~ , . ~ ~ ~ ~ ~ ~ * ~ ~ * * ~ , * * ~ * ~ ~ ~ ~ ~ ~ , * * . ~ . ~ ~ , , ~ + * ~ ~ ~ ~ ~ ~ + * ~ * * ~ * * ~ ~ ~ ~  

.************,*,** 
* Pos Left Sta * Right Sta * Flaw * Area ' W.P. % Percent * 

Aydr * Velocity * 
* lftl * iftl * (cfs) * lsq ft) (it) * Conv 

'Depthift) ' ift/sl * 
' 1 * LOB 9770.36 ' 9942.58 * 281.21 * 65.13 78.67 ' 27.30 * 
0.84 * 4.32 * 

* 2 * Chan 9942.58 * 10084.77 * 617.22 * 161.86 * 142.20 * 59.92 * 
1.14 " 3.81 ' 
* 3 * ROB * 10084.77 " 10238.62 * 131.56 " 48.34 ' 70.44 ' 12.77 

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

Profile #2  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



* POS Left Sta Right Sta Flow * Area * W.P. * Percent ' 
Hvdr . Velocity * 

(ft) * (ft) * (cfs) * (sq ft) * (it) * conv 
*Depth(ft) Ift/s) 
* 1 * Chan * 9942.58 + 10084.77 ' 1030.00 * 232.99 * 145.05 * 100.00 ' 
1.64 * 4.42 * 
******~..t*t***************~~*******.*+***.~.*****++~*****+~.~~~~*****.*,*~.~*~**,***~*,*~~~~ 

*..**...*,******** 

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

CROSS SECTION 

RIVER: T4N-R3W-S08W 
REACH: REACH-1 RS: 0.417 

INPUT 
Description: 
Station Elevation Data nwn= 134 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
f * * * * * . . * * * * * * f . * . * * * * * , * * * , * * * * ~ * ~ ~ * * * * . * . ~ ~ ~ ~ * . . * ~ * ~ ~ * ~ * ~ * , , * , * * ~ * * * ~ , ~ ~ ~ * + ~ % .  

9533.11 1595.7 9533.88 1595.74 9542.56 1595.74 9552.21 1595.63 9595.84 1594.84 
9596.02 1594.8 9634.77 1594.56 9648.16 1594.35 9657.66 1594.26 9668 1594.24 
9672.89 1594.2 9680.48 1594 9683.31 1593.97 9698.74 1593.83 9702.37 1593.76 
9722.1 1593.1 9735.55 1592.64 9744.94 1592.72 9767.79 1592.88 9792.84 1592.55 
9798.63 1592.5 9825.14 1592.71 9827.48 1592.73 9828.75 1592.75 9832.54 1592.7 
9854.2 1592.04 9854.94 1592.04 9856.94 1592.02 9860.16 1592 9860.88 1592 
9861.79 1591.99 9869.87 1591.95 9912.15 1591.65 9915.21 1591.62 9915.95 1591.6 
9915.95 1591.62 9919.28 1591.59 9939.54 1591.45 9945.41 1591.12 9950.56 1590.83 
9954.45 1590.8 9956.14 1590.37 9957.5 1590 9957.95 1589.77 9958.76 1589.62 
9960.19 1589.8 9961.03 1590 9964.39 1590.5 9965 1590.58 9965.16 1590.58 
9966.56 1590.6 9980.23 1590.72 9994.89 1590.76 9995.51 1590.54 9997.95 1590 

a 9998.29 1589.910000.76 1589.4310001.07 1589.5210001.66 159010003.23 1590.54 
10003.58 1590.710018.75 1590.7310030.98 1590.1510031.66 1590.6210035.03 1590 
10035.32 1589.9 10036.5 1589.7610037.71 1589.9310043.14 1590.4810044.34 1590.6 
10044.81 1590.6210071.45 1591.1610075.54 1591.2210088.53 1591.22 10093.81591.285 
10094.98 1591.310115.32 1591.8410121.93 1591.9610123.01 1591.9910123.81 1592 
10124.38 159210127.78 1592.0610132.96 1592.1710133.98 1592.2 10150.2 1592.5 
10160.8 159310162.58 1593.1210175.59 1593.7810182.69 159410182.77 1594 

10189.25 1594.1610189.87 1594.1610190.71 1594.18 10193.1 1594.210197.57 1594.23 
10202.5 1594.2710203.92 1594.2910205.56 1594.3110208.06 1594.310221.82 1594.44 

10228.88 1594.5810235.96 1594.6410243.69 1594.6710249.49 1594.810255.43 1594.85 
10260.42 1594.9810264.62 1595.0510275.32 1595.21 10285.1 1595.310293.59 1595.37 
10309.21 1595.4410310.72 1595.4410311.73 1595.4610312.39 1595.510312.67 1595.47 
10315.27 1595.4710322.98 1595.510352.79 1595.4810359.88 1595.72 10361.6 1595.78 
10369.46 159610375.04 1596.210377.54 1596.2410382.01 1596.210383.44 1596.2 
10412.48 1596.110421.03 1596.110427.52 1596.0410434.11 1596.1710444.64 1596.34 
10479.07 1596.4510487.05 1596.510496.06 1596.3710502.33 1596.36 

Manningls n Values nu*= 3 
Sta n ~ $ 1  Sta n Val Sta n Val 

i / t * * * . * * * * * * l * . . * ~ ~ + * ~ * . * * , * * ~ ~ * ~ * ~ , * * * * * ~ , * ~ ~ ~  

9533.11 .03 9945.41 ,042 10093.8 .03 

Bank Sta: Left Right Lengths: Left Channel Right Caeff Contr. Expan 
9954.4510044.81 456 459.78 407 .1 .3 

CROSS SECTION OUTPUT Profile Ill 
* + * f * * * * . * * * * * * . ~ * * ~ * * , * . ~ * + * * + * * ~ * + * * * ~ + * * ~ * * * ~ . ~ ~ * * * * * , , * * , ~ + . , ~ ~ * * * * * * . ~ , * ~ ~ , ~ * , ~ * + * * , , ~ ~ * * *  
* E.G. Elev (ft) 
Vel Head (ft) 

* W.S. Elev (ft) 
* Crit W.S. (ft) 
* E.G. Slope (ft/ft) 
Q Total (cfs) 

* Top Width (ft) 
+ Vel Total (ft/sl 
Max Chl Dpth (ft) 
Conv. Total (cfs) 

* 1592.44 Element 
* 0.21 ' Wt. "-Val. 

1592.23 Reach Len. (ft) 
1591.91 ' Flow Area (sq fti 

*0.006647 ' Area isq ft) 
* 1030.00 ' Flow (cfs) 
* 287.65 ' Top width (ft) 
* 3.54 ' Avg. Vel. Ift/s) 
' 2.80 Hydr. Depth (ft) 
* 12633.9 * Canv. (cfs) 

Left OB 
0.033 
456.00 
58.77 
58.77 
157.49 
106.49 
2.68 
0.55 

1931.8 

Channel 
0.042 
459.78 
155.50 
155.50 
640.09 
90.36 
4.12 
1.72 

7851.3 

Right OB * 
0.040 * 
407.00 + 

76.88 ' 
76.88 * 

232.42 * 
90.80 * 
3.02 * 
0.85 * 

2850.8 * 
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* Length Wtd. (ft) * 452.34 * Wetted Per. Lftl * 106.53 * 91.21 * 90.82 * 
* Min Ch ~l (ft) * 1589.43 * Shear (lb/sq ftl * 0.23 * 0.11 * 0.35 * 
* Alpha 1.09 * Stream Power (lb/ft s )  * 0.61 * 2.91 * 1.06 * 
* Frctn Loss (ftl 3.39 ' Cum Volume (acre-ftl * 1.19 ' 6.71 * 1.05 * 
* C & E LOSS (ft) 0.01 Cum SA (acres1 1.57 * 3.20 ' 1.10 
............................................................................................... 

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous crass 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ft) * 1592.95 Element * Left OB * Channel Right OB 
* Vel Head Ift) 0.38 * Wt. n-Val. * 0.038 + 0.042 
* W.S. Elev (ftl + 1592.58 Reach Len. (ftl * 456.00 459.78 * 407.00 * 
* Ccit W.S. (ft) * Flow Area (sq ft) * 22.68 * 186.82 * 
' E.G. Slope (ft/fti *0.007807 * Area (sq ftl * 22.68 * 186.82 * 
* a Total (cfs) * 1030.00 * Flow (cis) * 101.40 * 928.60 * 
* Top Width Iftl * 105.27 * Top Width (ftl * 14.91 * 90.36 * 
* Vel Total (ft/sl * 4.92 Avg. Vel. (ft/si * 4.47 ' 4.97 * 
* Max ~ h l  ~ p t h  Ift) * 3.15 * Hydr. Depth (ftl * 1.52 * 2.07 + 

Conv. Total (cfsl * 11657.5 ' Co?v. (cfs) * 1147.6 ' 10509.8 * 
* Length Wtd. (ftl 459.59 ' Wetted Per. (ftl 16.05 * 93.17 * 
Min Ch El (ftl 1589.43 * Shear (lb/sq ft) * 0.69 ' 0.98 * 

+ Alpha 1.00 * Stream Power (lb/ft sl 3.08 * 4.86 * + 
* Frctn Loss (ftl * 3.68 * Cum Volume lacre-ftl * 0.12 * 7.74 * 
* C L E Loss (ft) * 0.00 * Cum SA (acres) * 0.08 3.20 * 
............................................................................................... 

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

Profile it1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

**********l*t*fl** 

* POS ' Left Sta * Right Sta ' Flow ' Area ' W.P. * Percent + 

Hydr * Velocity * 
* lftl * (ft) * icfs) * (sq ft) ' (ftl * Con" 
'Depthlft) * (ft/s) * 
' 1 * LOB 9743.18 * 9954.45 * 151.49 * 58.77 106.53 * 15.29 ' 
0.55 ' 2.68 * 
* 2 * Chan + 9954.45 * 10044.81 * 640.09 * 155.50 * 91.21 ' 62.14 
1.72 * 4.12 * 
* 3 * ROB 10044.81 * 10273.57 * 232.42 * 76.88 . 90.82 ' 22.56 * 
0.85 3.02 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous crass 
section. T h i ~  may indicate the need for additional cross sections. 

Profile t 2  
*t,t*t****,*rl***t*~,,~*,***.,**,~*.+*,*.*******~*,*.*~~*.*%**~****.*******~~***.~*~..*~~~*~****~ 

****t**********.** 

Pos Left Sta * Right sta * Flow * Area + W.P. * Percent ' 
Hydr * Velocity ' 

(ftl + Iftl - (c~s) * (Sq ft) + (ftl * Con" 
'Depthlft) lft/s) * 
* 1 LOB * 9743.78 ' 9954.45 101.40 * 22.68 ' 16.05 * 9.84 " 
1.52 + 4.47 
' 2 * Chan * 9954.45 ' 10044.81 ' 928.60 ' 186.82 * 93.17 * 90.16 * 
2.07 * 4.97 ' 
* t * * t * * * * l * * * t * * * t i * , ~ ~ * ~ , * * * * * * . * * * * * * + . * * * ~ ~ ~ ~ + * * . * * * * , * ~ ~ * * * , * * * * * * * * , * , . ~ ~ ~ ~ . ~ ~ * ~ ~ . ~ ~ * ~ ~ ~ * ~ ~ .  

*******,,**,***.** 

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

CROSS SECTION 



RIVER: T4N-R3W-S08W 
REACH: REACH-1 RS: 0.330 

INPUT 
Description: 
Station Elevation Data num= 92 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9603.45 1592.2 9629.45 1592.22 9631.12 1592.19 9633.68 1592.15 9637.79 1592.08 
9642.03 1592 9661.04 1591.62 9667.99 1591.47 9670.37 1591.41 9678.4 1591.24 
9707.5 1590.8 9722.4 1590.58 9724.61 1590.54 9743.57 1590.22 9749.21 1590.18 
9765.57 1590.5 9765.99 1590.49 9768.51 1590.47 9770.47 1590.44 9777.35 1590.37 
9790.97 1590.3 9800.58 1590.28 9817.65 1590.23 9825.81 1590.12 9826.86 1590.11 
9833.53 1590 9835.67 1589.89 9837.93 1589.9 9842.28 1589.94 9848.7 1589.78 
9861.15 1589.5 9882.14 1588.95 9887.36 1588.52 9893.49 1588.05 9893.57 1588.08 
9897.76 1588.2 9898.11 1588.17 9898.94 1588.18 9901.73 1588.27 9902.67 1588.25 
9918.38 1588.1 9920.03 1588 9924.58 1587.82 9930.991587.638 9943.29 1587.29 
9945.53 1587.24 9947.2 1587.2 9949.77 1587.12 9958.68 1587.01 9978.98 1586.73 
9998.02 1586.6810001.05 1586.510002.85 1586.5110005.21 1586.6510008.85 1586.75 
10022.63 1587.0810034.72 1587.410044.691587.752 10045.2 1587.7710048.66 1587.88 
10053.23 1588.0310059.39 1588.210062.84 1588.3710070.03 1588.5710104.64 1589.45 
10111.4 1589.6710121.01 159010129.77 1590.3210139.79 1590.7910141.91 1590.86 
10159.26 1591.3710166.64 1591.5 10168.5 1591.5810170.82 1591.6210190.05 1592 
10221.28 1592.52 10226.5 1592.6 10232.3 1592.7510242.34 1592.9410268.77 1592.73 
10282.08 1592.6310292.37 1592.510307.88 1592.9710316.84 1593.1310337.03 1593.5 
10359.98 159410362.73 159410372.14 1594.0710375.41 1594.110390.06 1594.17 
10403.08 1594.1910411.03 1594.2 

Manning's n Values "am= 3 
Sta n Val sta n Val Sta n Val 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
9603.45 .03 9930.99 ,04210044.69 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9930.9910044.69 452 455.86 440 .1 .3 

CROSS SECTION OUTPUT Profile (I1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 

* E.G. Elev lftl * 1589.04 * Element Left OB * Channel * Right 08 * 
* Vel Head lft) 0.31 ' Wt. "-Val. * 0.030 * 0.042 * 0.030 * 
* W.S. Elev lftl ' 1588.72 * Reach  en. (ftl 452.00 ' 455.86 * 440.00 ' 
* Crit W.S. lftl 1588.43 ' Flow Area lsq ftl * 27.71 * 193.30 * 14.66 * 
E.G. Slope lft/ftl +0.008528 * Area lsq fti 27.71 ' 193.30 * 14.66 * 

* Q Total lcfsl * 1030.00 ' Flow (cfs) * 90.22 ' 899.42 * 40.36 * 
Top Width lftl * 191.18 * Top Width (ftl * 46.10 ' 113.70 * 31.38 * 

* Vel Total (ft/s) * 4.37 * Avg. Vel. lft/sl * 3.26 * 4.65 ' 2.75 * 
* Max Chl Dpth lit) 2.22 * Hydr. Depth lftl * 0.60 * 1.70 * 0.47 * 
Conv. Total lcfsl * 11153.9 * Conv. lcfsl * 977.0 9739.8 ' 437.0 * 

* Length Wtd. lftl * 454.58 * Wetted Per. (ftl * 46.15 * 113.74 * 31.39 + 

* Min Ch El (ft) * 1586.50 * Shear llb/sq ftl * 0.32 0.90 * 0.25 * 
* Alpha * 1.05 Stream Power (lb/ft sl * 1.04 * 4.21 * 0.68 * 
* Frctn Loss (ft) * 3.72 *Cumvolumelacre-fti 0.74 ' 4.87 * 0.62 * 
C & E Loss lftl * 0.01 * Cum SA lacresl * 0.77 ' 2.12 * 0.83 * 

.......................... ****.,****,.***+*******+*.****,**+*,********+*...*******,+*********+* 

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile # 2  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

E.G. Elev (ft) * 1589.27 
* Vel Head (ftl * 0.36 
W.S. Elev lft) ' 1588.91 

* Crit W.S. lft) * 1588.38 
E.G. Slope lft/ftl *0.008204 

* Q Total (cfsl * 1030.00 
* Top Width lit1 * 113.70 
* Vel Total lft/sl * 4.81 
Max ~ h l  ~pth (£ti * 2.40 

* Conv. Total lcfsl 11372.0 
* Length Wtd. (ftl * 455.86 

* Element Left OB * Channel ' Right 08 ' 
* Wt. "-Val. 0.042 ' 
Reach Len. lft) * 452.00 * 455.86 * 440.00 ' 
Flow Area (sq ftl * 213.93 * 

* Area lsq ftl * 213.93 * 
* Flaw lcfsl * 1030.00 
* Top Width lfti * 113.70 * 
* Avg. Vel. lft/sl 4.81 * 
* Hydr. Depth (ft) * 1.88 
* Con". lcfsl 11372.0 * 
Wetted Per. lftl * 116.16 ' 
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* Min Ch El (ftl 1586.50 * Shear (lblsq ftl * 0.94 * 
* Alpha * 1.00 * stream Power Ilb/ft sl ' 4.54 * 
* Frctn Loss (ft) 3.55 Cum volume (acre-ftl * + 5.62 * * 
C & E LOS9 (ftl 0.01 * Cum SA (acres1 2.12 * 

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

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

Profile 41 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

************,***.* - POS Left Sta * Right Sta * Flow + Area * W.P. * Percent * 
Hydr * Velocity ' 

(ftl * (ftl * ICES) * ( s q  ftl (it1 * Con" 
*Depthifti (ft/s) * 
' 1 * LOB 9761.22 ' 9930.99 * 90.22 * 27.11 * 46.15 * 8.76 * 
0.60 * 3.26 * 
' 2 * Chan * 9930.99 * 10044.69 * 899.42 * 193.30 * 113.74 * 87.32 * 
1.70 + 4.65 * 
* 3 * ROB * 10044.69 ' 10227.86 * 40.36 ' 14.66 * 31.39 * 3.92 * 
0.47 * 2.75 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

Profile ti2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
**l~f****,*****t** 

* Pos * Lett Sta * Riqht Sta * Flow 'I Area ' W.P. * percent * 
Hydr * Velocity ' 
* * lftl * lft) (Cf~l * 15q Ltl " (ft) * Con" 
'Depthjftl * (ft/sl * 
* 1 Chan * 9930.99 * 10044.69 * 1030.00 ' 213.93 * 116.16 ' 100.00 * 

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. ~ h i a  may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: T4N-R3W-S08W 
REACH: REACH-1 HS: 0.243 

INPUT 
Description: 
station Elevation Data nums 143 

Sta Elev Sta Elev Sta Elev Sta Elev 
* * * / ~ / * * * + * * * * / . / * * , , * + * * * * * * , * ~ * * + * * ~ * * ~ ~ ~ ~ * * * * * * ~ , ~ * ~ . ~ * . * * ~ ~ * ~  
9343.42 1588.4 9310.83 1588.46 9311.15 1588.47 9371.25 1588.47 
9372.13 1588.5 9402.28 1588.35 9416.28 1588.26 9435.42 1588.15 
9470.55 1588.05 9484.34 1588 9487.61 1587.99 9489.03 1581.91 
9495.16 1581.94 9497.87 1581.95 9511.08 1587.66 9514.19 1581.6 
9542.14 1587 9547.48 1586.39 9548.81 1586.24 9552.41 1586.1 
9570.81 1586.72 9517.36 1586.71 9589.73 1586.19 9600.61 1586.6 
9652.98 1586.54 9655.92 1586.5 9660.22 1586.61 9661.53 1586.3 
9680.65 1586.04 9682.19 1586.01 9683.11 1586 9690.99 1585.9 
9699.36 1585.84 9707.5 1585.9 9112.43 1586 9714.11 1585.95 
9119.81 1585.38 9121.38 1585.11 9122.15 1585.3 9127.48 1585.84 
9751.37 1586.47 9160.23 1586.1 9170.44 1586.19 9186.13 1586.83 
9806.23 1587.82 9811.27 1588 9815.12 1588.15 9820.23 1508.32 
9031.29 1588.31 9845.61 1588 9861.61 1587.17 9881.93 1586.93 
9885.06 1586.8 9915.52 1586 9916.31 1585.99 9911.03 1585.91 
9934.1 1585.1 9938.26 1585.5 9954.31 1584.2 9951.03 1584 

9958.161583.063 9967.28 1583.2 9969.43 1582.97 9914.69 1582.4 
9981.23 1582.59 9993.84 1582.6 9995.15 1582.62 9995.27 1582.58 

Sta EleV 
..*********.**** 
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Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

+**** * * t * * * * * * * l l t * * *%. , * * * * * * * * * * * * * . * * * * * * * * * *  

9343.42 .03 9958.76 ,04210040.59 .03 

~ a n k  sta:   eft night Lengths: Left Channel Right Coeff Contr. Expan 
9967.2810037.43 414 459.52 479 .1 .3 

CROSS SECTION OUTPUT Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* E.G. Elev Ift) * 1585.30 * Element * Left OB * Channel * Right OB * 
* Vel Head lft) 
* W.S. Elev (ftl 
* Crit W.S. (ftl 
* E.G. Slope (ft/ftl 
* Q Total (cfsl 
Top Width (ftl 

* Vel Total lft/s) 
* Max r h l  "nth l f t l  

Wt. n-Val. 
Reach Len. lft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow Icfsl 
Top Width (ftl 
Avg. Vel. lft/s) 
Hvdr. Death ift) . . . . . . . - -L---- 

* Conv. Total Ices) * 11626.5 * Conv. (cfsl * 709.5 * 9910.8 * 1006.3 ' 
* Lenath Wtd. Iftl 459.00 * Wetted Per. lftl * 21.46 ' 71.08 * 40.61 * 

~ . ~. 
* ~ i n ~ c h  El lft) * 1580.80 Shear (lb/sq ftl 0.41 * 1.12 * 0.33 ' 
* Alpha * 1.08 ' Stream Power (lb/ft s )  ' 1.43 * 6.05 1.08 
Fcctn Loss lftl * 4.29 + Cum Volume lacre-ft) 0.50 * 3.01 * 0.41 * I 

* C 6 E Loss lftl 0.03 ' Cum SA (acres) * 0.42 1.16 0.46 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (it) 1585.70 ' Element * Left OB Channel ' Right OB ' 
* Vel Head lft) 0.48 * Wt. n-Val. * + 0.042 ' 
* W.S. Elev (ft) * 1585.22 ' Reach Len. (ftl * 414.00 * 459.52 ' 479.00 * 
* Crit W.S. lftl 1584.46 * Flow Area lsq ft) * 185.30 * 
* E.G. Slope lft/ft) *0.007403 * Area (sq ft) * 185.30 + 

Q Total (cfsl * 1030.00 ' Flow lcfs) * 1030.00 + 

* Top Width lftl * 70.15 * Top Width (ftl * 70.15 + 

* Vel Total (ftlsl * 5.56 ' Avg. Vel. (ft/sl * 5.56 * 
* Max Chl Dpth (ftl * 4.42 ' Hydr. Depth (ft) 2.64 ' 
* Conv. Total icfsl * 11971.3 * Conv. lcfs) * 11971.3 ' 
Length Wtd. lft) * 459.52 * Wetted Per. (ftl * 75.09 
Min Ch El (it) 1580.80 ' Shear llb/sq ft) * 1.14 

* Alpha 1.00 Stream Power (lb/ft s )  * 6.34 * 
* Frctn Loss (ft) * 4.10 * Cum Volume (acreeft) + 3.53 * 
* C 6 E LO55 (ft) * 0.04 * Cum SA lacres) 1.16 ' 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

Profile 81 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* * * * * * * * * * * . * * * * l t  

* POS * Left Sta * Right Sta * Flow * Area  * W.P. * Percent * 
Hydr ' Velocity ' '3 

P:\M\M~~RIOOOOW~~\O~~UINFOEP\WR\RW~P~WECRAS REPORTS\Warh 3-WerltTribr _SO9-S08Wdoc Page 62 of257 



EO. 8b'OTOOT2bO' ZL'9966 €0' 59'5066 
I*"ltfff*"fllffl**f~.+,~~~~~.+~~+.~+,~~~~+++~"~~ 

ren u p?s I-n u eels 1en u e?s 
E =mu SanTen u s,hu~uue~ 

--~- ~~ ~~ 

1'9851 ZL'L666 90'9851 69'L666 SF'9851 90'5Lb6 5'9851 8'59Y6 9'9851 61'9266 
E9'9851 20'6166 b9'98S1 Bb'EZb6 69'9051 96'2216 91'9861 Ib'OZb6 E'L851 59'SOb6 
ffff/"fl+~lflllllll+.+~~~~~+"~~.*~~+".~~*~~,.~~~~+,~~~~,~~~~*~~~.~*+~~,~.~~~~~.,~ 

be13 ex nan eas na13 exs a eels nan exs 
L6 =wnu exea uoyxena~g uogeqs 

ure~dpoo13 oeloy 6uyno~~ LzeJnq~~el murm aq 03 sreadde aanar 
$0 elJa1 pun016 MOT 's31ez 3.38 =ad paddo~xano aou ahprn-pappe aana? :uoyeldy~=sao 

LndNI 

'suoy3sas ssom Teuoyxyppe ZOJ paau aqq aele3ypuy dew srqr 'uoiams 
~~0x3 snorna~d pue eluazxno aq1 uaanaaq 'jm E'O) el3 0.1 ueq3 xajeaxb sen sso~ d6raua aqJ :6uyuxe~ 

+ttt*l&itttilllitt 

I.llll~ti"..lllttll~~+.+~~"~~~~+~~,,~+~~~~++~~~~~~~*"~+~~+~~~~~~~~~"~~~~*~~+.~"+~"~~~++~+~~~~~~+~ 

r 95'5 r 69'2 
r 00'001 + 60.5~ % OE'GLII + OO'OEOI r EC'LEOOI % 82.~966 + ueq3 . I I 

. (=/a11 + 1el3)q%daoi 
nu03 r (33) I33 bs) . IS331 (13) + (131 • 

+ delrao1an IP~H 
3uasxad . 'a'~ caw , MOTJ ;I eels elq6rn + ex ?$a? + sod r 

&tti,lltti"l*llftt 

fllllt*'*ltlltiliii+~~~~~~~~+++~"~~~~"~+~.~++~~~%Z~,~~~,~,+~~~~~~~~+~~~~~~~~+~~~~~~~++T~~"+++~~+~ 

z# arrqoza 

'suorel3as ~~0x3 1euoy$rppe zo3 Paao aqel aeleJrpu? dem syq~ 'uoTaJas 
SSOXJ snornazd pue xuaxrns aqa uaan1aq '(m E'O) 13 0.1 ueq$ zaeleax6 sen sso~ d61aua aqa :buyuxeg 



CROSS SECTION OUTPUT Profile It1 
. * * * * ~ / / X * f t f * * * * ~ * f / * * * ~ ~ * ~ * * * , * * * * ~ * * ~ * * * * * * * * * * * * ~ ~ * ~ + * ~ ~ ~ ~ ~ ~ , ~ ~ * ~ ~ ~ * * * * * * * , , ~ * ~ ~ ~ ~ + * * * & * ~ ~ ~ ~  " ~ " "  

* E.G. Elev (ft) * 1580.98 * Element Left 08 * Channel * Rrght 06 * 
Vel Head lftl * 0.74 Wt. "-Val. * 0.030 0.042 * 0.030 * 

* W.S. Elev ift) * 1580.24 * Reach  en. (ft) 521.00 * 524.92 * 461.00 * 
* Crit W.S. (ftl 1580.02 * Flaw Area isq ftt 11.02 * 118.43 * 22.35 * 
* E.G. Slope /ft/ft) *0.011331 * Area (sq ftl * 11.02 * 118.43 * 22.35 * 
Q Total (cfs) ' 1030.00 * Flow (cfsl * 52.98 * 850.21 * 126.82 * 

* Top Wldth (ftl * 76.17 * TOP Wldth (ft) * 12.52 * 43.76 * 19.89 * 
Vel Total ift/sl * 6.79 * ~ v g .  Vel. ift/s) * 4.81 " 7.18 * 5.68 * 

* Max Chl Dpth Iftl * 5.32 *Hydr. Depth (ft) 0.88 * 2.71 * 1.12 * 
* COOV. Total (cfs) * 9676.2 * Conv. (cfsl * 497.7 * 7987.2 * 1191.4 * 
* Length wtd. (ft) 520.20 * wetted Per. (it1 * 12.65 ' 45.00 * 20.01 * 
* Mln Ch ~l (ft) * 1574.92 * Shear (lb/sq ft) * 0.62 ' 1.86 ' 0.79 f 

* Alpha * 1.04 *StreamPower(lb/ftsl* 2.96 * 13.37 * 4.48 * 
* Frctn Loss iftl * 4.75 ' cum volume (acre-ftl ' 0.36 * 1.54 * 0.14 * 
* C 6 E Loss (ft) * 0.07 * Cum SA (acres) * 0.26 * 0.56 * 0.13 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This ma" indicate the need for additional cross sections. 

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

water Surface was used. 

CROSS SECTION OUTPUT Profile #2 
* * * * * * * * * * * * * f , , * f * * ~ * * * * * * * * * * * ~ ~ ~ ~ * * ~ ~ ~ * ~ ~ % * , ~ ~ ~ * * * * * * * * * , * * * * * ~ ~ * * * * * ~ ~ * * * * * * * * * * * * + * * * % ~ * * ~  

* E.G. Elev (ftl * 1581.57 * Element * Left OB Channel * Right OB * 
* Vel Head (ft) * 0.84 * Wt. "-Val. 0.042 * 
W.S. Elev (ft) * 1580.73 * Reach Len. (ft) * 521.00 * 524.92 * 461.00 * 
' Crit W.S. iftl * 1580.11 * Flow Area (sq it) + * 140.08 * + 
* E.G. Slope (ft/ftl *0.010937 * Area isq ft) * * 140.08 * * 
* Q Total icfsl * 1030.00 * Flow (cfs) * 1030.00 * 
* Top Width (ft) 43.76 * Top Width (ft) * 43.76 * * 
* Vel Total (ft/s) 7.35 * Avg. Vel. Ift/sl * * 7.35 * e 

* Max Chl Dpth (ft) 5.81 * Hydr. Depth iftl * * 3.20 * 
+ Conv. Total (cfs) * 9848.7 * Conv. Icfs) 9848.7 * * 
* Length Wtd. lftl * 524.92 * Wetted Per. iftl * 50.01 * + 
* Min Ch El (ft) * 1574.92 * Shear (lb/sq ftl * 1.91 * 
Alpha * 1.00 * Stream Power (lb/ft st * * 14.06 * 

* Frctn LOSS (ft) * 4.71 * Cum volume (acre-ftl * * 1.82 * e 

* C 6 E LOSS (ftl 0.06 * Cum SA (acres) * 0.56 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The cross section had to be extended vertically during the critical depth calculations. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning: The parabolic search method failed to converge on critical depth. The program will try 
t h e  -... 

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

water.surface was used. 

Profile Y1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* * *%** * *+* * * * * * * * *  
* Po5 Left Sta * Right Sta * Flow * Area * W.P. * Percent * 

Hydr * Velocity * 
* (ft) (ft) * icf*) * (sq ft) * Ift) * Con" 

*Depth(ft) (ft/sl * 
* 1 * LOB 9896.23 * 9966.72 * 52.98 * 11.02 * 12.65 * 5.14 * 
0.88 ' 4.81 * 
* 2 * Chan 9966.72 * 10010.48 * 850.21 ' 118.43 * 45.00 ' 82.54 * 
2.71 * 7.18 * 
* 3 * ROB 10010.48 * 10029.08 * 126.73 * 22.25 ' 18.71 * 12.30 ' 
1.20 * 5.70 * 
* 4 * ROB 10029.08 * 10047.67 * 0.09 * 0.10 ' 1.30 * 0.01 * 
0.08 * 0.91 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

a .***********,***** 
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1 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. Thls may indicate the need for additional cross sections. 
Note; Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

Proflle 112 
, t * * * * * * * , * * * * * * + * * * * * * * * * * ~ ~ * ~ * ~ , * * t ~ ~ * * * * , * * , * * * + * * * * * * * * * * * * * * * ~ * * * ~ ~ * * * . ~ + ~ ~ ' * * * * * * , * * * * * ~  

************I**f** 

* POS * Left Sta * Rlght St3 * rlaw * Area ' W.P. ' Percent * 
Nydr * Velocity + 

* (ftl * (ft) * (cfs) * lsq ft) * (ftl * Conv 
'Depth(ft.1 * (ft/s) * 
a 1 * Chan * 9966.72 * 10010.48 * 1030.00 * 140.08 * 50.01 * 100.00 * 
3.20 * 7.35 * 
................................................................................................. 

I*. ,*****,****.*** 

Warning: The cross section had to be extended vertically during the critical depth calculations. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warninq: The parabolic ~earch method failed to converge on critical depth. The program will try 
the 

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

water surface W ~ S  used. 

CROSS SECTION 

RIVER: T4N-R3W-S08W 
REACH: REACH-1 RS: 0.057 

INPUT 
Description: 
Station Elevation Data nun= 98 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

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

* * * * + * , * * + * + * + * * * + * * * * * * * * * ~ * , * * * ~ ~ ~ * * ~ ~ ~ ~ * * ~ ~ * *  
9528.97 .03 9954.55 ,04210041.59 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9986.2110035.48 0 0 0 .1 .3 

, CROSS SECTION OUTPUT Profile #1 
, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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E.G. Elev (ftl * 1576.16 
Vel Head (ftl * 0.50 

+ W.S. Elev (ftl * 1575.66 
* Crit W.S. (ft) 1575.11 
* E.G. Slope (ft/ftl '0.007501 
Q Total (cfsl * 1030.00 

* Top Width (ft) * 85.56 
Vel Total (ft/s) 5.43 

' Max Chl Dpth lftl * 4.26 
Conv. Total (cfsl * 11892.3 

* Length Wtd. (ftl 
* Min Ch El (ftl * 1571.40 
Alpha * 1.08 

* Frctn Loss (ft) 

* Element 
* Wt. n-Val. 
Reach Len. (ftl 

* Flow Area (sq ft) 
* Area (sq ftl 
+ Flow (cfsl 
* Tap width (ftl 
* Avg. Vel. (ft/sl 
* Hydr. Depth (ftl 
conv. (cfsl 
Wetted Per. lftl 

* Shear (lblsq ftl 
Stream Power (lb/ft - cum Volume (acre-ftl 

Left 08 ' 
0.042 ' 

* 
49.20 * 
49.20 , 

201.43 * 
31.28 * 
4.09 * 
1.57 

2325.7 * 
31.86 * 
0.72 
2.96 * 

Channel 
0.042 

* Right 08 ' 
* 0.042 * 

* C h E LOSS (it) ' Cum SA (acres) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ftl * 1576.80 * Element * Left 08 * Channel Right OB * 
* Vel Head (ftl * 0.63 Wt. n-Val. * * 0.042 * * 
* W.S. Elev (ftl * 1576.17 * Reach Len. Ifti 
* Crit W.S. (ft) * 1575.28 * Flow Area isq ftl * * 161.46 + 

* E.G. Slope (ft/ftl *0.007501 ' Area lsq ftl * 161.46 ' * 
* Q Total lcfs) * 1030.00 * Flow Icfsl * 1030.00 * 
* Tap Width (ftl 49.27 ' Top Width (ftl * 49.27 * 
* Vel Total Ift/s) 6.38 Avg. Vel. lft/sl + * 6.38 * 

Max Chl Dpth (ftl 4.77 Hydr. Depth (ftl * 3.28 * + 
* Conv. Total (cfsi * 11893.0 * Conv. (cfsl ' 11893.0 * 
* Length Wtd. (ft) * Wetted Per. (ftl * 53.74 ' 
* Min Ch El (ftl + 1571.40 Shear (lb/sq it) * 1.41 ' 
* Alpha * 1.00 * Stream Power ilb/ft s) " * 8.97 * 
* Frctn Loss (ftl ' Cum Volume (acre-ft) * 
* C 6 E Loss (ftl * Cum sA (acres) * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The cross section had to be extended vertically during the critical depth calculations. 
Warning: The parabolic search method failed to converge on critical depth. The program will try 
the 

cross section slice/secant method to find critical depth. 

Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
****.************* 

* POS * Left Sta * Right Sta * Flow * ~ r e a  * W.P. * Percent * 
Hydr * Velocity * 
* * * (it1 * iftl * (CfSI * Isq ftl * Iftl ' conv 
"Depthlftl * (ft/sl * 
* 1 * LOB * 9757.59 ' 9986.21 * 201.43 * 49.20 * 31.86 ' 19.56 ' 
1.57 * 4.09 * 
* 2 * Chan * 9986.21 ' 10035.48 ' 818.91 ' 136.58 * 49.90 * 79.51 * 
2.77 * 6.00 ' 
* 3 * ROB * 10035.48 * 10073.65 * 9.66 * 3.86 * 5.24 * 0.94 * 
0.77 ' 2.50 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*****+tt********** 

Profile t2 
* * , l * * * / * f ~ * * l / t l * * * * ~ * . ~ ~ * ~ * ~ ~ * * , , ~ * ~ ~ , . ~ , * ~ ~ . ~ , * , * . ~ * * * * * ~ ~ ~ ~ ~ * ~ * ~ ~ * . * * * * ~ ~ , ~ , ~ * * ~ . * * * ~ , , , ~ , * * ,  

,,.******+*.****,. 
* POI * Left Sta * Right Sta * Flow * Area * W.P. + Percent * 

Hydr * Velocity * 
(ftl * (ftl * (cfs) * (5q  ftl * (ftl * Con" 

*Depthiftl * (ft/si * 
1 * Chan * 9986.21 * 10035.48 * 1030.00 + 161.46 * 53.74 * 100.00 ' 

3.28 * 6.38 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. * * ~ * * * * * * + * * * * * f f  

Warning: The cross section had to be extended vertically during the critical depth calculations. 

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

1 cross section slice/secant method to find critical depth. 

CROSS SECTION 

RIVER: T4N-R3W-SO9 
REACH: REACH-1 RS: 2.651 

INPUT 
Description: Flaw rate starting at this cross-section and downstream is 7lOcfs. 
Station Elevation Data num= 99 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
* * * * . t + * * * t l * * + * + t * * . ~ ~ * ~ * * * , * ~ * ~ * * ~ * ~ ~ * ~ * , * . * ~ . ~ ~ . ~ * ~ ~ . ~ ~ * ~ * * ~ * * ~ * * , * ~ ~ , ~ * * * * * *  

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

~ ~ ~ . * * , * * * , * * , , * * * + , + ~ * * * + , * * * ~ * * ~ , ~ * * ~ * ~ ~ ~ * , * * ,  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9967.68 10153.6 525 522.45 520 .1 .3 

CROSS SECTION OUTPUT Profile $I1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

E.G. Elev (ft) 1647.30 ' Element * Left 00 * Channel * Right 08 * 
* Vel Head (ftl 0.10 * Wt. n-Val. 0.040 0.045 * 0.043 • 
W.S. Elev (it1 + 1647.21 ' Reach Len. lftl + 525.00 * 522.45 * 520.00 * 

* Crit W.S. lit1 1646.92 * Flow Area (sq ft) 88.05 ' 204.95 * 16.96 * 
* E.G. Slope ift/ftl '0.005052 ' Area (sq ftl + 88.05 * 204.95 * 16.96 * 
* Q Total (cis) 710.00 * Flow (cis1 131.51 A 552.42 26.06 * 
Top Width (ft) * 504.60 * Top Width iftl 264.86 185.92 * 53.82 + 

* Vel Total (ft/s) 2.29 * Avg. Vel. (ft/s) * 1.49 ' 2.70 * 1.54 * 
* Max Chl Dpth (ftl * 1.48 ' Hydr. Depth lftl + 0.33 * 1.10 + 0.32 ' 
* Conv. Total icfs) + 9281.1 • Conv. Icfsl * 1719.1 * 7221.3 340.1 * 
+ Length Wtd. (ftl 522.78 Wetted Per. ift) 264.91 * 185.93 * 53.84 * 
' Min Ch El (ft) * 1645.73 Shear (lb/sq ft) 0.12 0.40 * 0.12 ' 
Alpha * 1.17 * Stream Power (lb/ft s )  * 0.18 * 1.09 * 0.18 * 

* F~ctn Loss (fti 3.60 Cum Volume (acre-ft) 23.50 ' 58.36 ' 17.44 * 
' C & E LOSS iftl * 0.00 *CumSAlacresl * 53.86 ' 52.05 * 32.75 * 
t*t*+t.l./ltt*******.,.~,,*..~,**.***~,,**,~..,*+*.,+*~~**~*~~+*~~~*~~~~..***~**~~~~.~+****~*~~ 

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

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

CROSS SECTION OUTPUT Profile #2 
+ * * . . * * * * t , * + * i * * * * ~ . . * * ~ ~ ~ . * ~ ~ . . * * ~ . . * . , * * * * . * . . * ~ * ~ * + * , . * * , * * * * . * + * + * + ~ ' * * * . ~ ~ * ~ * ~ * * * * * * ~ * ~ ~ * ~  

* E.G. Elev ift) * 1641.57 ' Element 
Vel Head (ft) 0.13 ' Wt. "-Val 

Left 08 * Channel * Right OB * 
* 0.045 * 



* w.S. Elev (ftl 
* Crit W.S. (ftl 
* E.G. Slope (ft/ftl 
* Q Total (cfs) 
* Top Width lft! 
* Vel Total (ft/s! 
* M a x  Chl Dnth lftl 

* Reach Len. ift) 
* Flow Area lsq it1 
* Area lsq ftl 
* Flow ICfSI 
* Top Width Iftl 
* Avg. Vel. lft/s) 
+ Hvdr. Deoth lftl . . .  

* Conv. ~otal ( C ~ S I  * 9849.7 * conv. ccis1 9849.7 * 
* Length Wtd. lft) * 522.45 * Wetted Per. lftl 'L 187.53 * * 
* Min Ch El lft! * 1645.73 * Shear llb/sq ftl 0.43 ' + 
Alpha * 1.00 ' Stream Power (lb/ft $1 * 1.23 * 

* Frctn Loss lftl * 3.62 * Cum Volume (acre-ftl * 2.00 * 74.72 * 1,.45 * 
* C 6 E LOSS lftl 0.00 * Cum SA (acres) * 1.39 * 52.05 * 1.07 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy loss was greater than 1.0 St 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile tl 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

******%.********** 
Po5 Left Sta * Right Sta * Flow * Area * W.P. ' Percent * 

Hydr * Velocity + 

* lftl * lftl * lcfs) * 1sq ft) * lftl conv 
*Depth(ftl ift/s) * 
* 1 LOB * 9624.05 9967.68 131.51 * 88.05 * 264.91 ' 18.52 ' 
0.33 * 1.49 + 

' 2 * Chan + 9967.68 * 10153.60 ' 552.42 204.95 * 185.93 * 77.81 * 
1.10 * 2.70 ' 
' 3 - ROB * 10153.60 * 10277.15 * 26.06 * 16.96 * 53.84 ' 3.67 ' 
0.32 * 1.54 * 
~ + * * * ~ f ~ t l ~ l * t ~ * + t * ~ * * * * * * * * t * * * ~ ~ ~ * * * * ~ * * * * * * * * ~ ~ ~ . * * * * * * * ~ * * . ~ * ~ ~ , * * * * * * * * * * ~ ~ ~ * ~ ~ ~ ~ ~ ~ ~ ~ ~ * * * * + *  

*,******.********* 

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

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

Profile #2 
* * + * * . * * * * * * * * * * * f t l * * f f * * * * f * * * * * * ~ . % % * ~ , ~ * * ~ ~ * * ~ * ~ ~ ~ * . ~ * * * * * * * ~ * * * * * * * . . ~ ~ . , ~ ~ * * * * * * * * ~ * * ~ ~ ~ ~ ~ , ~ ~ * * .  

.****.****.******* 
* Po3 Left Sta * Right Sta ' Flow + Area * W.P. * Percent - 

Hydr - Velocity * 
* (it) * (it) (c~s) * (sq ft) * lftl * Conv 

*Depth(ft) * lft/s) 
' 1 + Chan * 9967.68 * 10153.60 * 710.00 ' 247.75 * 187.53 ' 100.00 ' 
1.33 ' 2.87 * 

Warning: The energy lass was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: T4N-R3W-SO9 
REACH: REACH-1 RS: 2.552 

INPUT 
Description: 
Station Elevation Data "urn= 60 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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Manning's n values num= 3 
Sta n Val sta, n Val Sta n Val 

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

9519.92 ,035 9713.93 .04510075.22 ,035 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Eapan 
9844.2410075.22 647 517.95 452 . I  .3 

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

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

CROSS SECTION OUTPUT Profile #2 
* * * t t * * * * * * * * * * * * * * . * . k * . * * * * f * * * * * * * * * * * * * * * * * * * * * * * * * * * * . * * * * . * * + , * * x . * * + * * + * * * * * + * * * * * * * * * + * *  

* E.G. Elev (ftl * 1643.95 * Element * Left 08 ' Channel * Right OB * 
* Vel Head lftl * 0.16 * wt. n-val. + * 0.045 * 
* W.S. Elev lft) * 1643.79 Reach  en. lft) * 647.00 * 517.95 * 452.00 * 
* Crit W.S. lftl * 1643.48 ' Flow Area [sq ft) * 223.83 * 
' E E . .  Slope Ift/fti *0.009693 * Area lsq it1 * 223.83 * 
* Q Total lcfsl * 710.00 * Flow Icf.5) + * 710.00 * 
* Top Width (ftl * 230.98 * Top Width lftl * * 230.98 * 
* Vel Total lft/s) * 3.17 * Avg. Vel. Iftlsl * * 3.17 * 
Max Chl Dpth Iff/ * 1.29 *Hydr.Depth lit) * 0.97 

* Conv. Total (cfs) 7211.5 * Conv. ( ~ € 5 )  * 7211.5 * 
* Length Wtd. Iftl 517.95 * Wetted Per. lfti * 232.24 ' + 
* Min Ch El (ftl * 1642.50 * Shear lIb/sq ftl 0.58 * * 
* Alpha * 1.00 * stream Power ilb/ft sl * * 1.85 * 
Frctn Loss Iftl * 2.97 * Cum Volume (acre-ft) * 2.00 * 71.89 * 1.45 ' 
C & E Lass lftl * 0.02 * Cum SA (acres) * 1.39 * 49.55 * 1.07 * 

, * * * + * * * * * * * * * * t * * * / t * * , * * ~ ~ ~ ~ ~ , * ~ * * ~ * * * ~ ~ ~ ~ ~ * , ~ * . * * ~ * * . * * ~ * ~ , * . k ~ * * * * ~ ~ * * * * + ~ * + ~ ~ ~ ~ ~ * ~ ~ * * ~ * * * * *  

Warning: The conveyance ratio [upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile iil 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

,*,***,,+**+*****, 
* Po5 Left Sta * Right Sta * Flow * Area * W.P. * Percent * 

Hydr * Veloclty * 
* Iftl Ift) * I c ~ s I  * ( S q  ft) * ift) * Con" 

'Depthlft) * lft/sl * 
* 1 LOO * 9519.92 * 9682.08 * 3.23 * 3.99 ' 40.56 * 0.46 * 

I 0.10 * 0.81 * 



* 2 * LOB * 9682.08 * 9844.24 * 150.56 ' 78.54 ' 162.16 ' 21.21 * 
0.48 * 1.92 * 
* 3 * Chan 9844.24 * 10075.22 ' 474.79 184.41 * 230.99 * 66.87 * 
0.80 * 2.57 * 
* 4 * ROB * 10075.22 * 10222.38 ' 81.41 ' 39.87 * 103.05 * 11.47 * 
0.39 * 2.04 * 
***** .**** /*****************************/_,***********************+*-***+****%*********%*********** 
***.*********.*%** 

Warning: 

Warning: 

The conveyance ratio lupstream conveyance divided by downstream conveyance] is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile W2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

***,************** 
POS * Left sta * Right Sta Flow * Area * W.P. * Percent * 

Hydr * Velocity ' 
lft) lft) * (cfsi * lsq ft) * (ft) * Conv 

*Depthlftl lft/s) 
* 1 * Chan 9844.24 ' 10075.22 ' 710.00 * 223.83 * 232.24 100.00 
0.97 ' 3.17 ' 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

**%***************  

Warning: The conveyance ratio [upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: T4N-R3W-SO9 
REACH: REACH-1 RS: 2.454 

INPUT 
Description: Levee added-Ridge not overtopped per BFE calcs, low ground left of 

levee appears to be minor tributary flowing into floodplain and 
)oins downstream of this cross-section. 

Station Elevation Data num= 4 6 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

******+********* . * * * ******+*********%**-***** - . * * * *********%********************  
9337.89 1641.4 9359.02 1641.42 9367.44 1640.98 9399.42 1641.04 9433.27 1641.21 
9456.51 1641.1 9501.86 1640.88 9544.62 1640.48 9557.17 1640.33 9562.88 1640.44 
9611.23 1641.1 9630.68 1640.96 9652.15 1640.95 9661.06 1640.88 9665.16 1640.89 
9674.71 1640.9 9705.03 1640.69 9717.34 1640.69 9757.73 1640.6 9765 1640.58 
9768.69 1641.2 9808.31 1640.69 9817.08 1640.68 9822.78 1640.58 9891.37 1640.02 
9892.87 1640 9893.51 1640 9903.15 1639.9310015.99 1639.1410017.66 1639.12 
10099.04 1639.810122.691639.94710131.25 164010133.53 1640.0210143.77 1640.1 
10241.23 1641.710262.53 1641.710265.87 1641.7110298.95 1641.7710337.11 1641.85 
10352.96 164210358.27 164210362.43 1642.0210380.43 1642.1910395.39 1642.32 
10402.72 1642.4 

Mannlngrs n Values num= 3 
Sta n Val sta n val Sta n val 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
3337.89 ,035 9903.15 .04510122.69 ,035 

Bank Sta: Left Right Lengths: Left Channel Right CoeEf Contr. Expan. 
9903.1510122.69 495 488.2 481 .1 .3 

Left Levee station= 9768.69 Elevation= 1641.2 

CROSS SECTION OUTPUT Profile #1 
* t . * * 1 * * * * * * * * * * * * * . ~ * ~ * ~ ~ ~ * ~ ~ ~ ~ ~ * + * ~ ~ * * ~ ~ + ~ ~ ~ + * * , . ~ * ~ * ~ ~ ~ ~ ~ ~ * * ~ * * * * * * * * * , ~ , * * * ~ ~ + * * * * * * * * * * * * *  

* E.G. Elev (ft) * 1640.81 * Element * Left 08 * Channel * Right OB * 
* Vel Head lftl * 0.08 * Wt. n-Val. * 0.035 * 0.045 * 0.035 * 
* W.S. Elev lft) * 1640.74 * Reach Len. lftl * 495.00 * 488.20 ' 481.00 * 
* Crit W.S. lft) * 1640.24 * Flow Area (so ftl * 40.22 ' 262.86 * 27.54 
E.G. Slope lft/Et) *0.003864 * Area lsq ft) 40.22 ' 262.86 * 27.54 * 
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* Q Total Icfs) 710.00 * Flow (Cfsl 
* Top Width (it) + 378.05 * Top Width lit1 * 
+ vel Total (ft/s) + 2.15 * ~ v g .  Vel. lft/sl 
Man Chl Dpth [ft) * 1.62 * Hydr. Depth lftl 
Conv. Total (cfs) * 11422.0 * Conv. Icfsl 

* length Wtd. (ft) 488.24 + wetted Per. (ftl 
* Min Ch El lftl * 1639.12 Shear llb/sq it1 
* Alpha 1.07 ' Stream Power (lblft $1 * 
* Frctn Loss (ftl * 2.79 * cum Volume lacre-ftl * 
C 6 E LOSS lftl 0.01 * Cum SA (acres1 * 

**+**t***,*,***t****t.t*****~*,~~*.****.*~********~~~~~~*****~.* 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyancel is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

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

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

water surface was used. 

CROSS SECTION OUTPUT Profile It2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ft) * 1640.96 + Element * Left 08 ' Channel * Right OB * 
+ vel nead iftl * 0.09 *wt.n-Val. * 0.045 * 
* W.S. Elev (ftl * 1640.87 Reach Len. (ftl * 495.00 * 488.20 * 481.00 * 
* Crit W.S. lftl * 1640.23 ' Flow Area lsq ftl * 291.05 * 
* E.G. Slope ift/ftl *0.003790 * Area Lsq ftl * 291.05 * 
* 0 Total lcfsl * 710.00 * Flaw Icfsl * 710.00 * - -~ ~~ - . - ,  
* Top Width (ft) * 219.54 * Top Width (ftl * 219.54 f 

* Vel Total lft/sl * 2.44 * Ava. Vel. Iftlsl * 2.44 * * 
* Max chi ~ p t h  (ftl * 1.75 * ~ y d r .  Depth ifti * 1.33 * 
* Conv. Total (cfs) * 11532.9 * Conv. lcfsl * 11532.9 * 
* Length Wtd. (ftl * 488.21 ' Wetted Per. lftl * 221.40 * 
* Min Ch El (ft) * 1639.12 * Shear llb/sq ftl * 0.31 * 
* Alpha * 1.00 * Stream Power (lb/ft sl ' * 0.76 * 
Fcctn Loss (ftl 2.81 * Cum Volume lacre-ft) 2.00 * 68.83 * 1.45 * 

* C 6 E LOSS (ft) * 0.01 Cum SA (acres1 * 1.39 * 46.88 * 1.07 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

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

Water surface was used. 

Profile #I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*%*******,.*.***** 
* Pos * Left Sta * Right Sta * Flow * Area ' W.P. * Percent * 

Hydr * Velocity * 
* _  * (ftl * (ftl - (CfSl * isq ftl * Ift) ' Con" 

*Depthlftl (ft/s) * 
* 1 * LOB * 9768.69 * 9903.15 * 58.39- 40.22* 98.57 * 8.22 * 
0.41 * 1.45 * 
* 2 * Chan 9903.15 ' 10122.69 * 608.34 262.86 * 219.55 ' 85.68 * 
1.20 * 2.31 * 
* 3 * ROB * 10122.69 * 10262.71 * 43.21 * 27.54 * 59.94 * 6.09 * 
0.46 * 1.57 * 
* * * * * . * * * * * * * * f + t * * * ~ ~ . * ~ * ~ * * t * . * * * * * * * * ~ ~ ~ ~ ~ , * * * * ~ * ~ ~ ~ * * * * * * * * * * * ~ ~ % ~ * * . * * * ~ * ~ * ~ . * ~ ~ ~ * ~ * * ~ ~ + + * ~ ~ k  

*****.******,+.,** 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need far additional cross sections. 

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

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

Water Surface Was used 



Profile # 2  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* Pos * Left Sta * Right Sta * Flow + Area * W.P. * Percent 
Hydr * Velocity ' 

* iftl * (ft) ift) * conv * icfsl * (sq ftl * 
*Depth(ft) * ift/sl ' 
* 1 * Chan * 9903.15 + 10122.69 ' 710.00 291.05 * 221.40 * 100.00 % 

1.33 * 2.44 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The conveyance ratio (Upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional crass sections. 

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

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

water surface was used. 

CROSS SECTION 

RIVER: T4N-R3W-SO9 
REACH: REACH-1 RS: 2.362 

INPUT 
Description: Levee added-Ridge not overtopped per BEE calcs, low ground left of 

levee appears to be minor tributary flowing into floodplain and 
joins downstream of this cross-section. 

Interpolated point added 
at 19940.89, 1636.887) to set bank station. 

Station Elevation Data num= 63 
Sta Elev Sta EleV Sta Elev Sta Elev Sta Elev 

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

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

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

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9940.8910054.96 499 500.01 500 .1 .3 

Left Levee Station= 9768.2 Elevation= 1638.1 

CROSS SECTION OUTPUT Profile #I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* E.G. Elev (ftl * 1638.01 ' Element 
* Vel Head ift) 0.18 * Wt. "-Val. 
* W.S. Elev (ftl * 1637.83 * Reach Len. iftl 
* Crlt W.S. (ftl * 1637.60 * i low Area isq ftl 
E.G. Slope (ft/ft) *0.009319 Area lsq ft) 
Q Total (cfs) * 710.00 * Flow icfs) 
Top Width (ft) * 290.27 * Top Width ift) * 

* Vel ~otal (ft/s) * 3.21 * Avg. Vel. (ft/s) 
* Max Chl Dpth (tt) 1.53 * Hydr. Depth (ftl 
* Conv. Total icfs) * 7354.9 * Conv. (cfs) 
Lenqth Wtd. (ftj * 499.68 * Wetted Per. iftl 

.**********,  
Left 0B * 
0,043 * 
499.00 * 
42.02 ' 
42.02 * 
94.32 * 
103.39 ' 
2.24 * 
0.41 * 
977.1 * 
103.40 * 

...................... 
Channel * Right OB * 
0.045 ' 0.041 * 
500.01 ' 500.00 * 
141.85 * 37.39 * 
141.85 ' 37.39 * 
522.84 * 92.84 * 
114.07 ' 72.81 ' 
3.69 * 2.48 * 
1.24 ' 0.51 * 

5416.1 * 961.7 * 
114.00 * 72.81 
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* Min Ch El (ft) * 1636.30 * Shear (lb/sq ft) * 0.24 ' 0.72 * 0.30 * 
* Alpha * 1.11 * Stream Power (Ib/ft s )  * 0.53 * 2.67 * 0.14 
Frctn Loss (ft) 3.30 * Cum Volume (acre-ft) * 21.10 * 51.10 * 16.39 * 

* C & E Loss (ft) * 0.04 * Cum sA (acres1 41.66 ' 45.01 * 30.23 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous crass 
section. This may indicate the need for additional cross sections. 

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

water surface was used. 

CROSS SECTION OUTPUT Profile X2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev Lft) 
Vel Head (ftl 

* W.S. Ele" (ftl 
* Crit W.S. (ftl 
' E.G. Slope (ft/ft) 
Q Total ccfs, 

* Top Width (ft) 
* Vel Total (ft/sl 
* Man Chl Dpth (ftl 
* Con". Total lcfsi 

Element 
wt. n-val. 
Reach Len. (it) 
Flow Area (sq ft) 
Area ( s q  ft) 
Flnw lrfsi - . , . . - , 
Top Width (ftl 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Con". 1~fS) 

+ Left 0B * Channel ' Right 08 
* 0.045 * 0.045 * 0.045 * 
* 499.00 * 500.01 * 500.00 * 
* 19.97 ' 151.09 * 17.71 * 
* 19.97 * 151.09 ' 17.71 ' 
* 60.06 * 595.82 * 54.12 
* 21.85 * 114.01 ' 18.16 * 

~~~~ ~ 

+ Length Wtd. Ifti 499.97 ' Wetted Per. (ft) 22.65 * 114.08 * 19.60 * 
* Min Ch El lft) * 1636.30 * Shear ilb/sq ftl 0.54 * 0.81 * 0.55 * 
Alpha * 1.03 * Stream Power (lb/ft a )  1.62 3.20 * 1.69 ' 

* Frctn Loss (ftl * 2.81 * Cum volume (acre-ft) * 1.89 * 66.35 ' 1.35 * 
* C 6 E LOSS (ft) * 0.04 * Cum SA (acres) 1.26 * 45.01 * 0.96 * 
* ~ . , * t * * r , , r r r t * * * * * * i r r i * * * ~ ~ ~ * ~ * * * r * * ~ . . * * ~ , ~ * * . * ~ ~ ~ ~ . * ~ * ~ ~ * ~ ~ * , * ~ ~ ~ ~ * ~ ~ + * * * * . * * * * * ~ * ~ ~ * ~ ~ * *  

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 o r  greater than 1.4. This may indicate the need far additional cross sections. 

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

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

water surface was used. 

Profile #I 
,*,******,/*/~~*/*t,*+,,+,*,*,+*~**,,~*~*,****,.********,*,***,~~~,~****~*~~.~*~~.,***.~~*~*~*~.+ 

%******,,,..**,**, 
* Pos ' Left Sta * Right Sta * Flow * Area * W.P. * Percent * 

Hydr * velocity ' 
* (ftl * iftl Icfs) * isq ftl * Ift) ' Con" 

'Depth(ftt ' (ft/s) * 
* 1 * LOB * 9768.20 ' 9940.89 * 94.32 ' 42.02 * 103.40 * 13.29 * 
0.41 * 2.24 + 

' 2 * Chan + 9940.89 ' 10054.96 522.84 * 141.85 * 114.08 " 13.64 * 
1.24 * 3.69 * 
* 3 ROB ' 10054.96 ' 10213.46 92.84 * 37.39 * 72.81 * 13.08 ' 
0.51 ' 2.48 ' 
* * * i , * * * + t , , * . , * * * * , ~ ~ ~ ~ , ~ * ~ ~ ~ , ~ * * * ~ ~ , . * * ~ ~ * ~ ~ * * ~ * ~ , , ~ ~ * , * * * , + * * + , , * * ~ ~ * ~ * ~ * ~ ~ * ~ * * * * ~ ~ ~ * * ~ ~ ~ ~ ~ ~ . .  

*,*.%'*,**,**.***,* 

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

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

w a t e r  surface was used. 

Profile U2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

,*****,++*,******, 
* POS Left Sta * Right Sta * Flow ' Area * W.P. * percent * 

Hydr ' Velocity * 
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section. This may indicate the need for additional cross sections. 

1 CROSS SECTION OUTPUT Profile 12 
* * * * * * * * . * * * * . , * * * * t * * ~ * * * l * f * * * * t * ~ * * * * ~ * * ~ * ~ ~ * * * * ~ ~ + ~ * ~ ~ ~ * * ~ ~ ~ ~ * ~ ~ ~ ~ * * * * ~ * * * * * * * * * ~ ~ * * ~ *  

E.G. Elev (ft) * 1635.23 ' Element * Left 08 * Channel * Right 08 * 
* vel Head Iftl * 0.09 * Wt. "-Val. * 0.045 * 
* W.S. Elev (ft) * 1635.15 ' Reach Len. (ftl 494.00 * 517.67 * 517.00 * 
* Crit W.S. (ft) * Flow Area / ~ q  ftj 302.11 * 
* E.G. Slope Iftlft) '0.003758 * Area (sq ft) * * 302.11 * 
* Q Total (cfsl * 710.00 * Flow (cfsl * 710.00 + 

* Top Width (ftl * 239.39 * Tap Width lftl * 239.39 * 
* vel Total (ftlsl 2.35 * ~ v g .  vel. (ftlsl * 2.35 * + 
* Max Chl Dpth (ftl * 1.51 ' Hydr. Depth (ftl 1.26 ' 
* conv. Total (cfsl * 11582.3 * Conv. (cfsl * 11582.3 * 
* Length Wtd. (ftl " 517.67 * Wetted Per. (ftJ * 241.49 * 
* Min Ch El (ftl 1633.64 Shear (lblsq ftl * 0.29 * 
* Alpha 1.00 * Stream Power (lblft sl * * 0.69 * e 
' Frctn Loss lftl * 3.09 * Cum Volume (acre-ftl * 1.78 63.75 * 1.25 * 
* C 6 E Loas (ft) 0.01 * Cum SA lacresl + 1.14 * 42.98 * 0.85 ' 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 OT greater than 1.4. This may indicate the need for additional cross sections. 

Warnlng: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
~ection. This may indicate the need far additional cross sections. 

Profile 111 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
***,**,*******,*** 

* Po$ ' Left Sta Right Sta * Flow * Area + W.P. * Percent * 
Hydr * Velocity * 

lftl - lftl . ( c ~ s I  * ISQ ftl lftl * CODV 
*Depth(ftr * Iftlsl * 
* 1 LOB * 9367.00 ' 9625.23 * 55.53 ' 44.18 * 149.89 * 7.82 * 
0.29 " 1.26 * 
* 2 LOB 9625.23 ' 9883.47 * 306.60 * 153.10 * 258.24 43.18 ' 
0.59 * 2.00 * 
* 3 * Chan " 9883.47 ' 10122.86 * 336.42 ' 177.30 * 239.40 * 47.38 * 
0.74 1.90 * 
' 4 * ROB 10122.86 * 10277.29 * 11.45 * 9.23 ' 27.55 * 1.61 * 
0.34 * 1.24 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * . * . * * . * , a , * * * * * .  

warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile #2 
* * * * , ~ % * * * ~ . , ~ * * + * ~ ~ + * ~ ~ ~ ~ * ~ ~ % * * * . . ~ ~ * * % ~ + . * * ~ % ~ ~ * * , * ~ * * * ~ * * * * ~ , , * * * + , * * * * " * * * * * * * * , * * * * ~ * * * * ~ ~ ~ *  
******%***********  

* POS * Left Sta * Right Sta * Flow ' Area * W.P. * Percent + 

Hydr * Velocity * 
f .  * Iftl * iftl * lcfsl * (sq fti * (it) * Con" 

'Depthlftl * (ftls) * 
* 1 * Chan * 9883.47 * 10122.86 * 710.00 * 302.11 * 241.19 * 100.00 ' 

Warning: The conveyance ratio (upstream conveyance dlvided by downstream conveyance1 is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sectiorls. 

CROSS SECTION 

RIVER: T4N-R3W-SO9 
REACH: REACH-1 RS: 2.169 

INPUT 
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Description: 
Station Elevation Data num= 52 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

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

*********+*,+*,*+*******%**..*.*****,***%******* 
9430.88 ,035 9902.25 .04510063.43 ,035 

Bank Sta: Left Right Lengths: Left Channel Right Caeff Contr. Expan. 
9902.2510063.43 550 548.32 523 .1 .3 

CROSS SECTION OUTPUT Profile #1 
* * * * * * f * * / * * * * f * f + * * + ~ , ~ ~ ~ ~ ~ * * * * ~ ~ ~ * ~ ~ * ~ . ~ ~ ~ ~ * ~ * * + * * * * ~ ~ ~ ~ * * ~ * + ~ ~ * * * * * * * * ~ ~ * * * * * * * * * * * ~ * * ~ ~ ~ , * *  

E.G. Elev (ftl * 1631.71 * Element * Left 09 - Channel * Right OB ' 
* Vel Head (ftl * 0.08 * Wt. n-Val. 0.035 ' 0.045 * 0.035 * 
W.S. Elev (ft) * 1631.63 * Reach Len. (ftl 550.00 * 548.32 * 523.00 

* Crit W.S. (ft! * 1631.46 *  low Area isq ft) 109.91 * 141.59 * 79.82 ' 
* E.G. Slope (ft/ft) *0.007010 ' Area (sq ft) * 109.91 * 141.59 ' 79.82 * 
* Q Total (cfsl + 710.00 * Flow (cf~l * 175.43 * 359.03 ' 175.53 ' 
Top Width (ft) * 690.43 * Top Width ift) * 365.24 ' 161.18 * 164.01 ' 
Vel Total (ft/s! * 2.14 * Avg. Vel. lft/sl * 1.60 * 2.54 * 2.20 * 

* Max Chl Dpth (ft) 1.20 * Hydr. Depth (it1 * 0.30 ' 0.88 * 0.49 * 
* Conv. Total icfs) * 8479.8 ' Conv. (cfs) * 2095.3 * 4288.1 ' 2096.5 * 
* Length Wtd. (ft) * 545.42 * wetted per. (ft! * 365.25 ' 161.19 * 164.02 * 
* Mln Ch El (fti * 1630.43 * Shear (lb/sq ft! * 0.13 * 0.38 ' 0.21 ' 
* Alpha * 1.11 * Stream Power (lb/ft $ 1  * 0.21 * 0.97 * 0.47 * 
' Frctn Loss (ft! + 3.19 + Cum Volume (acre-ftl * 17.99 * 47.37 * 15.60 * 
* C 6 E LOSS (ft) * 0.00 * Cum SA (acres1 * 40.35 ' 40.60 * 28.52 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy loss was greater than 1.0 ft (0.3 m1. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Proflle #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ftl * 1632.13 Element + Left 09 * Channel * Right 0B * 
* Vel Head (ft) * 0.22 + Wt. n-Val. 0.045 * * 
' W.S. Elev (ft) * 1631.91 * Reach Len. (ft) * 550.00 * 548.32 * 523.00 * 
Crit W.S. (ft) * Flow Area (sq ftl * 187.47 * * 

* E.G. Slope i<t/ftl *0.010886 ' Area (sq ftl 187.47 * 
Q Total icfsi * 710.00 * Flow (cfs! * 710.00 ' 

* Top Width (ft) - 161.18 ' Top width iftl " 161.18 * 
vel Total (ft/s! * 3.79 ' Rvg. vel. ift/sl * 3.79 * 

' Max Chl Dpth (ft) 1.48 *Hydr.Depth(ft) * 1.16 + 

* Canv. Total (cfs) 6805.0 ' conv. (cis! + 6805.0 * 
Length Wtd. (ftl ' 548.32 * Wetted Per. (ftl 162.65 - 

* Min Ch El (ft) * 1630.43 * Shear (Ib/sq fti 0.78 ' 
' Alpha * 1.00 * stream Power iIb/ft 5 )  * 2.97 
' Frctn Loss (ft) * 3.41 * Cum Volume (acre-ft! * 1.78 * 60.84 ' 1.25 * 
* C & E LOSS (ft) * 0.04 * Cum SA (acres! * 1.14 * 40.60 0.85 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The conveyance ratio iupstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous crass 
section. This may indicate the need for additional cross sections. 

'X 

Profile #1 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

**.**+*l*t*t****** 

* Pos left Sta * Right Sta ' Flow * Area * W.P. * Percent ' 
Hydr ' Velocity * 

* lfti lfti * lcfsi ' isq fti * lftl * con" 
*Depthifti * (ft/sl * 

1 * LOB * 9430.88 * 9666.56 * 63.89 * 39.61 * 129.56 * 9.00 * 
0.31 * 1.61 * 

2 LOB * 9666.56 * 9902.25 * 111.54 + 70.30 * 235.69 * 15.71 * 
0.30 * 1.59 * 
* 3 * Chan 9902.25 * 10063.43 359.03 * 141.59 * 161.19 * 50.57 * 
0.88 * 2.54 * 
* 4 ROB * 10063.43 * 10265.21 * 175.53 * 79.82 * 164.02 * 24.72 * 
0.49 * 2.20 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

**1*.*.******1***_ 

Warning: The energy lass was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile %2 
**X*****rt,******f*+***tt*t**,*,*~*******~***~***..***~*%******~********~*~***~****~*~****.*,~~** 

***********/*l/*f, 

* POS Left Sta * Right Sta * Flow * Area W.P. ' percent ' 
Hydr Velocity * 

* Ifti " lfti * (~£31 * isq ftl * Ifti * cony 
*Depthlfti * ift/si * 
* 1 * Chan * 9902.25 * 10063.43 * 710.00 * 187.47 * 162.65 * 100.00 * 

warning: Tile conveyance ratio (upstream conveyance divided by downstream conveyance1 rs less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

warning: The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous crass 
section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: T4N-R3W-SO9 
REACH: REACH-1 RS! 2.065 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
. . . . . . . . . . . . . . . . . . . . . . . .  

9210.19 1628.5 9211.38 
9314.86 1628.4 9318.29 
9357.53 1628.5 9358.29 
9415.37 1628.4 9418.68 
9475.13 1628:3 9485.77 
9531.66 1628.4 9536.25 
9554.22 1628.4 9596.21 
9650.87 1628.2 9653.67 
9677.69 1628.2 9682.97 
9736.32 1628.5 9778.53 
9781.06 1628.4 9783.44 
9888.67 1628.2 9894.87 
9905.26 1628.1 9909.76 
9941.16 1628 9941.67 
10022.54 1627.310030.51 
10074.08 1627.210104.76 
10136.54 1627.210157.67 
10180.61 1627.710184.46 
10227.25 1628.810266.06 
10334.56 1630.110342.89 
10402.04 1630.610403.24 
10406.88 1630.610408.68 

n m= 109 
Elev Sta 

************.,** 
1628.51 9230.42 
1618.35 9348.21 
1628.51 9407.69 
1628.37 9421.87 
1628.26 9486.6 
1628.39 9541.24 
1628.17 9610.08 
1628.2 9656.97 
1628.21 9727.66 
1628.41 9779.27 
1628.46 9823.4 
1628.13 9897.19 
1628.09 9933.78 
1628.03 9979.85 
1627.2610039.34 
1627.0710116.22 
1627.2510165.99 
1627.7510192.89 
1629.6810291.04 
1630.1410351.49 
1630.6210403.27 
1630.610411.43 

Elev sta Elev Sta 
********,****,** 

Elev 
*****,** 
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Manninn's n V a l u e s  n1lIll= 3  
S t a  n V a l  S t a  n Val  S t a  n Val  

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

9210 .19  . 0 3 3  9940  ,0510192 .89  .033  

~ a n k  s t a :  L e f t  R i g h t  L e n g t h s :  L e f t  C h a n n e l  R i g h t  Coef f  C o n t r .  Expan 
994010192.89 444 496.36 579  .1 . 3  

CROSS SECTION OUTPUT P r o f i l e  # 1  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* E.G. E l e v  ( f t l  1 6 2 8 . 5 2  E lement  * L e f t  OB Channe l  ' R i g h t  08 * 
* V e l  Head ( f t l  * 0 .07  * w t .  n -va l .  0 . 0 3 3  * 0 . 0 5 0  * 0 .033  * 
* W.S. E l e v  ( f t )  * 1628 .44  * Reach Len.  i f t )  * 444.00 * 496 .36  * 579.00 * 

C r i t  W.S. ( f t )  1 6 2 7 . 9 5  * Flow A r e a  l s q  f t )  * 7 9 . 0 8  * 280 .76  ' 3.52 * 
E.G. S l o p e  ( f t / f t )  *0.004955 * A r e a  I S ¶  f t )  7 9 . 0 8  * 280 .76  ' 3 . 5 2  * 

* Q T o t a l  I c f s l  710.00 * Flow (Cf.9) 7 6 . 4 3  * 629 .69  * 3 . 8 8  ' 
* Top Wid th  i f t )  * 827 .14  Top Width ( i t )  557 .14  2 5 2 . 8 9  - 1 7 . 1 1  * 
* Vel  T o t a l  ( f t /sI  * 1 . 9 5  * Avg. V e l .  ( f t / s )  + 0.97 ' 2 .24  * 1 . 1 0  * 
* Max C h l  Dpth  ( f t )  * 1 . 3 7  * H y d r . D e p t h  i f t l  * 0.14 ' 1.11 0 . 2 1  * 
* Canv.  T o t a l  ( c f s )  * 10086 .5  * Conv. ( c f s l  * 1 0 8 5 . 7  * 8945 .6  * 55 .2  * 
* L e n g t h  Wtd. ( f t l  * 5 0 0 . 1 1  * Wet ted  P e r .  i f t l  * 557.15 * 2 5 2 . 9 1  ' 1 7 . 1 1  * 
* Min Ch E l  ( f t )  * 1627 .07  * S h e a r  ( l b / s q  f t )  * 0 .04  ' 0.34 ' 0 .06  ' 
* A l p h a  * 1 . 2 0  * S t r e a m  Power ( l b / f t  s)  * 0 .04  * 0 .77  * 0.07 * 
Q ~ r c t n  L o s s  ( f t )  * 3 . 2 6  * Cum Volume [ a c r e - f t l  * 1 6 . 7 9  ' 44.72 * 1 5 . 1 0  * 
* C 6 E LOSS ( f t l  * 0 . 0 1  * Cum SA (acres) * 34 .52  * 37 .99  * 2 7 . 4 3  * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning:  
Warning:  

~ i v i d e d  f l o w  computed f o r  t h i s  c r o s s - s e c t i o n .  
The e n e r g y  l o s s  was g r e a t e r  t h a n  1 . 0  f t  ( 0 . 3  m l .  b e t w e e n  t h e  c u r r e n t  a n d  p r e v i o u s  cross 
s e c t i o n .  T h i s  may i n d i c a t e  t h e  n e e d  for  a d d i t i o n a l  cross s e c t i o n s .  

CROSS SECTION OUTPUT P r o f i l e  #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

E.G. E l e v  I f t l  * 1628 .68  * Element  * L e f t  OB * Channe l  * R i o h t  0 8  ' 
* Vel  Head i f t l  
* W.S. E l e v  ( f t l  
* C r i t  W.S. ( f t )  

E.G. S l o p e  ( f t / f t l  
* Q T o t a l  ( c f s )  
* Top Width ( f t ]  
* Vel  T o t a l  i f t / s )  
* Max Chl  Dpth  ( i t 1  
* Conv. T o t a l  ( c f s l  

L e n g t h  Wtd. ( f t l  
* Min Ch E l  ( f t )  
* AlDha 

0 .08  W t .  n -Val .  0 .050  * 
1 6 2 8 . 6 1  Reach Len .  i f t l  444 .00  * 4 9 6 . 3 6  579 .00  ' 

* Flow A r e a  (sq f t )  * * 322.04 * 
* 0 . 0 0 4 0 1 3  * A r e a  i s q  f t )  * 322.04 * * 
* 710.00 * Flow ( c f s )  * * 710.00 - 2 5 2 . 8 9  T o p w i d t h  (it1 2 5 2 . 8 9  ' 
* 2 . 2 0  * Avg. Ve l .  ( f t / s )  * 2 . 2 0  ' 
* 1 . 5 4  * H y d r . D e p t h i f t )  * 1 . 2 7  ' 
* 11207 .8  * Conv. i c f s )  * 11207 .8  * 
* 501 .23  + Wet ted  P e r .  ( f t )  * 254 .11  * 
* 1627 .07  * S h e a r  ( l b / s q  f t l  * 0 .32  * 

1 .On * S t r e a m  Power i l b / f t  s l  * * 0 .70  ' ~~~ . ~~~~ 
-... . . 

* F r c t n  LOSS ( f t )  * 3 . 0 3  ' Cum Volume ( a c r e - f t )  * 1 . 7 8  * 57 .63  ' 1 . 2 5  * 
* c 6 E LOSS ( f t )  * 0 . 0 1  Cum SA ( a c r e s 1  1 . 1 4  37 .99  * 0 . 8 5  • 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning:  The c o n v e y a n c e  r a t i o  ( u p s t r e a m  conveyance  d i v i d e d  b y  downs t ream c o n v e y a n c e )  i s  l e s s  t h a n  
0 . 7  o r  g r e a t e r  t h a n  1 . 4 .  T h i s  may i n d i c a t e  t h e  n e e d  f o r  a d d i t i o n a l  cross s e c t i o n s .  

Warning:  The e e r g y  l o s s  was g r e a t e r  t h a n  1 . 0  f t  ( 0 . 3  m ) .  be tween  t h e  c u r r e n t  a n d  p r e v i o u s  cross 
s e c t i o n .  T h i s  may i n d i c a t e  t h e  n e e d  f o r  a d d i t i o n a l  cross s e c t i o n s .  

P r o f i l e  lil 
* * * * * * . * * * * * * * % * * * * * * . k *  

* * , * * * * * . * * a * * * * * *  

* POS 

Hydr * V e l o c i t y  * 

- D e p t h ( f t l  i f t / s )  * 
* 1 * LOB 
0 .08  ' 0 . 6 1  ' 

2  * LOB 
0 . 2 1  * 1 . 1 4  * 

* t * * f * * * f t * * , *  

* L e f t  S t a  * 

* ( f t )  

* 9 2 1 0 . 1 9  * 

* 9575.10 * 

* 9940 .00  * 

* 10192 .89  * 

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

R i g h t  S t a  * Plow ' 

i f t i  * ( c f s ) *  

9575 .10  * 15 .47  * 

9940.00 * 60.96 ' 

10192 .89  ' 629.69 * 

1 0 3 0 2 . 3 8  * 3 . 8 8  * 

Area * W.P. + 

i s q  f f )  * ( f t l  

25 .49  * 306 .28  * 

5 3 . 5 9  * 250.87 * 

2 8 0 . 7 6  * 2 5 2 . 9 1  

3 .52  * 1 7 . 1 1  * 

P e r c e n t  ' 

Con" 

2 . 1 8  * 

8 . 5 9  * 

8 8 . 6 9  * 

0 .55  * 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

************lltl** 

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

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

Profile #2 
.................................................................................................. 

. * * * '++*** * , * * * i t *  

* POS + Left sta * Right sta * Flow * Area * W.P. ' percent ' 
Hydr * Velocity * 

* (ftl * lftl * (~£31 * ( s q  ftl * (ftl * Con" 
'Depthlftl (ft/sl * 
' 1 Chan * 9940.00 * 10192.89 710.00 * 322.04 * 254.11 * 100.00 * 
1.27 2.20 * 
* * , * * * * l * * * * * * * X * * * * * , * , * * * , * * + * * * * * * * * * * % * , * * * . * * * % * * * * * . * , * * * . . k . * * , * * * , * * * * * , * * * * * * * * * , * * * * * * * *  

t * * * * * * * * - t * * * . f * *  

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance1 is less than 
0.7 01 greater than 1.4. This may indicate the need for additional cross sections. 

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

CROSS SECTION 

RIVER: T4N-R3W-809 
REXH : REACH-I RS: 1.971 

INPUT 
Description: Flow rate starting at this cross-section and downstream is 

increased to 740cfs. 
Station Elevation Data num- 127 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
* * * * * + * * * * / r * i t * * * * * * * ~ , * * * * * * * l t t * * * - * ~ ~ ~ , * * * ~ * ~ * * ~ ~ ~ , * * , ~ * * ~ , ~ , , * ~ ~ ~ * ~ ~ . * * * ~ ~  

9514.9 1625.8 9524.53 1625.69 9545.97 1625.85 9557.15 1625.95 9557.54 1625.95 
9557.66 1626 9557.89 1625.95 9558.19 1625.95 9585.91 1625.78 9609.07 1625.59 
9631.08 1625.6 9681.32 1625.55 9690.19 1625.38 9765.65 1625.5 9767.43 1625.5 
9769.42 1625.49 9778.14 1625.83 9778.76 1625.82 9780.7 1625.9 9783.46 1625.83 
9785.88 1625.8 9793.61 1625.58 9816.65 1625.36 9816.69 1625.4 9816.72 1625.36 
9816.89 1625.36 9823.93 1624.67 9827.04 1624.48 9833.92 1624.5 9836.43 1624.48 
9846.87 1624.53 9863.78 1624.62 9869.1 1624.6 9887.04 1624.56 9887.91 1624.55 
9888.18 1624.55 9888.34 1624.6 9888.54 1624.55 9888.78 1624.54 9909.91 1624.32 
9912.46 1624.33 9915.42 1624.3 9920.56 1624.22 9929.071624.195 9930.71 1624.19 
9931.48 1624.19 3932.46 1624.2 9936.93 1624.1 9940.85 1624 9945.05 1623.86 
9947.68 1623.8 9954.01 1623.7 9957.41 1623.8 9958.05 1623.78 9961.84 1623.77 
9974.64 1623.82 9979.95 1623.86 9981.43 1623.9 9982.65 1623.86 9983.11 1623.86 
9988.14 1623.9 9989.59 1623.9 9992.2 1623.94 9995.23 1623.96 9997.9 1623.99 
9998.96 162410003.72 162410006.371624.0410012.65 162410015.83 1624 
10016.52 1624.0310019.17 1624.0510022.27 1624.110023.98 1624.1310026.14 1624.2 
10026.14 1624.1610027.94 1624.2210030.44 1624.1810039.46 1624.2 10069.9 1624.2 
10083.77 1624.3610089.69 1624.3710090.881624,41610095.92 1624.6110112.33 1624.3 
10112.36 1624.3410114.67 1624.4310121.75 1624.7810134.14 1625.46 10135.2 1625.5 
10142.6 1625.510152.16 1625.5310156.19 1625.6610158.64 1625.6710160.48 1625.6 

10176.15 1625.3210177.39 1625.3210180.79 1625.3310235.38 1625.0510246.32 1625.1 
10250.04 1625.1910279.87 1625.6110287.14 1625.6710307.85 1625.8110309.59 1625.8 
10317.45 1625.8410340.31 162610356.23 162610359.05 1625.910377.26 1625.92 
10400.4 1625.9210401.92 1625.9110420.84 1625.86 10459 1625.810463.82 1625.76 
10468.14 1625.7410486.61 1625.8410518.85 162610520.04 162610528.46 1626.06 
10529.8 1626.0510536.67 1626.0210537.68 1626.110598.06 1626.0410616.15 1626 
10627.6 1626.0110692.91 1626.2 

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

................................................ 
9514.9 ,033 9888.78 .0510090.88 ,033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Enpan. 
9912.4610027.94 489 503.99 482 .I .3 

night Levee Station=10158.64 Elevation= 1625.67 
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CROSS SECTION OUTPUT Profile #1 
* * ~ l , * . * * l * * f * * * * * * * * * , ~ ~ * ~ ~ * * ~ * , * ~ ~ ~ % , * ~ , * * * ~ ~ * * * ~ , ~ % , * ~ * ~ ~ % * * * * * * * * * , * * * * ~ * * * ~ ~ * * * * * * , , ~ * * * * *  
* E.G. Elev (ftl * 1625.24 ' Element * Left OB * Channel ' Right OB * 
* Vel Head (ft] 0.13 * Wt. n-Val. * 0.037 * 0.050 * 0.045 * 
* W.S. Elev (ft) 1625.12 ' Reach  en. (ftl 489.00 * 503.99 ' 482.00 * 
* Crit W.S. iftl 1624.85 Flow Area (sq ftl * 54.01 * 131.24 * 75.79 * 
* E.G. Slope (ft/ftl '0.008821 * Area Lsq ft) * 54.01 * 131.24 * 75.79 * 
* Q Total (cfs) * 740.00 * Flow (cfs) * 141.33 * 398.80 * 199.87 + 

* Top Width (ftl 308.53 * Top Width (ftl * 93.09 ' 115.48 ' 99.95 * 
* Vel Total lft/sl * 2.83 * ~ v g .  Vel. (ft/sl * 2.62 * 3.04 * 2.64 
* Max Chl Dpth lftl * 1.42 * Hydr. Depth (ftl * 0.58 * 1.14 * 0.76 * 
* conv. Total (cfsl 7879.2 * conv. Icfsl * 1504.8 * 4246.2 2128.2 ' 
* Length Wtd. (ftl * 496.11 + Wetted Per. (ft) * 93.14 * 115.54 ' 100.00 * 
* Min Ch El (it1 1623.70 * shear (lb/sq ftl * 0.32 0.63 0.42 * 
* Alpha 1.02 * Stream Power (lb/ft s)  * 0.84 * 1.90 * 1.10 * 
* Frctn Loss (ftl * 3.44 * Cum volume (acre-ftl * 16.11 42.37 * 14.57 * 
C b E Loss (ft) * 0.02 * Cum SA (acres1 * 31.21 * 35.89 * 26.65 * 
....................................................................................... 

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

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

water surface was used. 

CROSS SECTION OUTPUT Profile W2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ftl * 1625.63 * Element Left 08 * Channel * Right 08 * 
* vel Head (ft) * 0.21 ' Wt. "-Val. 0.050 * 0.050 * 0.050 * 
W.S. Elev (ft) * 1625.42 * Reach Len. (ft) 489.00 * 503.99 482.00 

* Crit W.S. (ft) * 1624.97 ' Flow Area isq ft) * 6.18 * 166.38 * 29.46 * 
* E.G. Slope (ft/ftl '0.009869 * Area (sq ftl * 6.18 * 166.38 • 29.46 * 
* Q Total (cfsl * 740.00 ' Flow (cis1 * 17.23 * 626.43 * 96.34 * 
* Top Width (ft) * 145.19 ' Top Width iftl * 5.67 115.48 * 24.04 * 
* Vel Total (ft/s) * 3.66 * Avg. Vel. (ft/s) * 2.79 * 3.16 * 3.27 * 
* Max Chl Dpth Ift) 1.72 *Hydr.Depth (ft) * 1.09 1.44 * 1.23 * 
* Conv. Total (cfs) * 7449.0 * Conv. (cfsl 173.5 * 6305.7 * 969.8 * 
* Length Wtd. Ift) 502.38 * Wetted Per. (ft) * 6.74 ' 115.54 * 25.26 * 
+ Min Ch El (ft) * 1623.70 * Shear (lb/sq ftl * 0.57 * 0.89 * 0.72 * 
* Alpha * 1.01 * Stream Power (lb/ft sl * 1.58 ' 3.34 * 2.35 * 
* Frctn Loss (ft) * 3.40 * Cum volume (acre-ftl * 1.75 ' 54.85 * 1.06 * 
* C b E Loss (it1 * 0.03 Cum SA (acres) * 1.11 * 35.89 * 0.69 • 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

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

water surface was used. 

Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* * + * * * * * * r * + * * i * * *  

Po5 left Sta * Right Sta * Flow * Area ' W.P. ' Percent * 
Hydr * Velocity * 

* (ft) * lftl (cfsl * ( s q  ftl * (ftl * Conv 
*Depth(ft) * (ftls) * 
* 1 LOB * 9713.68 * 9912.46 * 141.33 ' 54.01 * 93.14 ' 19.10 * 
0.58 * 2.62 * 
* 2 Chan 9912.46 * 10027.94 * 398.80 * 131.24 ' 115.54 * 53.89 * 
1.14 ' 3.04 ' 
* 3 ROB * 10027.94 10158.64 ' 199.87 * 75.79 * 100.00 ' 27.01 * 
0.76 * 2.64 ' 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
**********t*+***** 

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the 1 
lowest, valid, 



water surface was used 

Profile It2 
.............................................................................................. 

*****l**********t/ 

* POS * Left Sta ' Right Sta * Flow * Area + W.P. * percent + 

Hydr * Velocity ' 
* Iftl (ftl * (cis) ' (sq St) * (ftl * conv 

*Depthlftl * Iftls) + 

* l  LOB 9713.68 + 9912.46 * 17.23 * 6.18 * 6.74 * 2.33 ' 
1.09 * 2.79 * 
' 2 Chan 9912.46 * 10027.94 * 626.43 * 166.38 * 115.54 * 84.65 * 
1.44 * 3.76 * 
* 3 * ROB * 10027.94 * 10158.64 ' 96.34 * 29.46 * 25.26 13.02 * 
1.23 * 3.27 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

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

water surface was used. 

CROSS SECTION 

RIVER: T4N-R3W-SO9 
REACH: REACH-1 RS: 1.876 

INPUT 
Descri~tion: 
station Elevation Data num= 121 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

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

9320.21 ,033 9972.72 ,0510195.81 ,033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Enpan 
9912.7210195.81 483 501.91 539 .I .3 

Right Levee Station-10315.86 Elevation= 1622.1 

CROSS SECTION OUTPUT Profile #l 



* E.G. Elev iftl * 1621.80 * Element * Left 0B * Channel * Right OB * 
* Vel ~ e a d  (ft) * 0.07 * Wt. n-Val. 0.033 ' 0.050 * 0.033 + 

* W.S. Elev (ft) * 1621.72 * &(each len. (ftl 483.00 ' 501.91 ' 539.00 * 
* Crit W.S. (ft) * 1621.39 * Flow Area lsq ftl * 74.67 * 212.27 * 55.64 * 
* E.G. Slope lft/ftl *0.005587 * Area (sq ftl 74.67 * 212.27 * 55.64 * 
Q Total (cfs) 740.00 * Flow (~fsl * 156.76 456.13 * 127.11 * 

* Top Width (It) * 474.18 ' Top Width ift) * 151.59 * 223.09 ' 99.50 * 
* vel Total ift/sl * 2.16 * ~vg. Vel. ift/sl * 2.10 * 2.15 ' 2.28 * 
* Max Chl Dpth lftl * 1.20 ' Hydr. Depth ift) + 0.49 * 0.95 0.56 * 
* Conv. Total icfsl * 9900.4 * Conv. lcfsl * 2097.3 * 6102.5 ' 1700.6 + 

* Length Wtd. lftl * 507.87 * Wetted Per. (ftl 151.59 * 223.10 * 99.51 * 
Min Ch El (ft) 1620.52 * Shear llb/sq ftl * 0.17 * 0.33 * 0.20 * 

* Alpha * 1.00 * Stream Power ilh/ft sl * 0.36 * 0.71 * 0.45 * 
* Frctn Loss (ft) 3.03 * Cum Volume lacre-ft) * 15.39 ' 40.38 ' 13.84 * 
* C 6 E Loss lftl * 0.00 * Cum SA (acres1 * 29.84 33.93 * 25.55 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. ThiJ may indicate the need for additional cross sections. 

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

Water surface Was used 

CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

' E.G. Elev (ft) * 1622.20 * Element * Left 0B ' Channel * Right OB * 
* Vel Head (ft) * 0.10 * Wt. n-Val. * 0.050 * 
* W.S. Elev (ftl 1622.10 * Reach Len. (ft) * 483.00 * 501.91 * 539.00 * 
* Crit W.S. lft) * 1621.47 '  low Area Isq ftl * 295.90 ' 
E.G. Slope ift/ftl *0.004919 * Area lsq ftl * 295.90 * 

* Q Total (cfs) * 740.00 'Flow lcfsl * 740.00 * 
* Top Width (ftl * 223.09 ' Top Width lftl * 223.09 * 
* Vel Total (ft/sl * 2.50 * Avg. Vel. (ft/sl * 2.50 
Max Chl Dpth (ftl * 1.58 *Hydr.Depth lit) * 1.33 * 

* Conv. Total icfsl * 10551.1 Conv. (cfs) 10551.1 * 
* Length Wtd. Iftl 501.91 * wetted per. (ftl * 225.14 * 
* Min Ch El Tftl 1620.52 ' Shear iIb/sq ftl * 0.40 * 
* Alpha 1.00 * stream Power llb/ft 31 ' * 1.01 * 
* Frctn Loss iftl * 3.11 ' Cum volume iacre-ftl * 1.71 * 52.18 ' 0.89 + 

* C & E LOSS lft) * 0.01 * Cum SA (acres1 * 1.08 * 33.93 ' 0.56 * 
* * * * * * * * * * * * i * * * , i * * ~ * ~ * ~ * * ~ * * + * * * ~ * ~ * * * * * ~ * ~ * * * * ~ * * * * * * ~ ~ * ~ ~ ~ ~ ~ * ~ * ~ * ~ ~ * + * ~ * * ~ * ~ ~ ~ + * + * + * ~ ~ ~ , * * *  

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

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

water surface was used. 

Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

****~~**,*****/*t, 

?os Left Sta ' Right Sta * Flow * Area * W.P. * Percent ' 
Hydr * Velocity ' 

* lftl * lftl * lcfsl * (sq ftl * iftl * Conv 
*Depth(ftl * ift/s) * 
' 1 * LOB 9646.47 ' 9972.72 * 156.76 * 74.67 * 151.59 * 21.18 * 
0.49 * 2.10 * 
* 2 * Chan * 9972.72 ' 10195.81 * 456.13 * 212.27 * 223.10 * 61.64 ' 
0.95 * 2.15 + 

' 3 ROB + 10195.81 * 10315.86 * 127.11 * 55.64 * 99.51 ' 17.18 * 
0.56 * 2.28 ' 

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

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

water surface was used 



Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

, *****f*******t*l** 

* Pos * Left Sta * Right Sta * Flow * Area * W.P. * Percent * 
Hydr Velocity * 
* (ftl * (ft) * (cfsl * [sq ft) * (ftl * conv 
*Depth(ftl * (ft/sl * 
* 1 * Chan 9972.72 * 10195.81 * 740.00 * 295.90 * 225.14 * 100.00 * 
1.33 * 2.50 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

**%***************  

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous crass 
Section. This may indicate the need for additional cross sections. 

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

water surface was used. 

CROSS SECTION 

RIVER: T4N-R3W-S09 
REACH: REACH-1 RS: 1.781 

INPUT 
Description: 
station Elevation Data num= 63 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

, - * ~ ~ ~ ~ ~ + * * . * ~ . * * * ~ + * * . . * ~ ~ ~ * * ~ * * % % * ~ , * * * * . + . * * .  
9673.24 ,033 9855.14 .0510043.97 ,033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff contr. Expan. 
9855.1410043.97 547 496.44 453 .1 .3 

CROSS SECTION OUTPUT Profile K1 
" * * * , * + * r * * r * ~ " * * * * * * * . * , * * * , * * * , ~ ~ , * ~ * * , * ~ * * ~ * * ~ * * * * * * * . * . * ~ ~ , * ~ * ~ * * * * * * * ~ * * * * ~ ~ * * * + * * * ~ * * * ~  

* E.G. Elev (ftl * 1618.76 * Element Left OB * Channel ' Right 08 * 
* Vel Head (ft) * 0.09 * Wt. "-Val. 0.033 - 0.050 * 0.033 * 
* W.S. Elev (ftl 1618.67 * Reach Len. (ft) * 547.00 * 496.44 * 453.00 * 
Crit W.S. (ft) * 1618.35 * Flow Area ( s q  it1 37.76 ' 187.90 * 82.11 ' 

* E.G. Slope lft/ftl *0.006375 * Area (sq ftl 37.76 * 187.90 * 82.11 * 
* Q Total (cfs) 740.00 * Flow (cis) * 69.60 ' 444.36 * 226.04 * 
* Top Width (ft) * 414.21 ' Top Width (it) 102.87 * 188.83 * 122.52 * 
* Vel Total (ft/sl * 2.40 * Avg. Vel. (ft/sl 1.84 ' 2.36 ' 2.75 * 
* Max Chl Dpth (ftl * 1.25 ' Rydr. Depth (ftl * 0.37 * 1.00 f 0.67 * 
Conv. Total (cfs) * 9268.4 * Conv. (cis1 " 871.7 ' 5565.6 * 2831.1 * 

* Length Wtd. ift) * 495.50 * Wetted Per. Lft) * 102.87 * 188.84 * 122.54 ' 
* Min Ch El (ftl * 1617.42 * Shear ilb/sq ftl 0.15 * 0.40 * 0.27 * 
* Alpha 1.04 * Stream Power (lb/ft sl ' 0.27 " 0.94 ' 0.73 * 
* Frctn Lass Lftl * 3.27 * cum volume (acre-ft) * 14.77 * 38.08 * 12.99 * 
* c & E LOSS (ft) * 0.00 * cum SA (acres) * 28.42 * 31.56 * 24.18 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 



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

CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
E.G. Elev lftl 1619.09 * Element Left 08 * Channel * Right OB * 

* Vel Head (ftl 0.15 * Wt. n-Val. + 0.050 ' 
* W.S. Elev lftl * 1618.94 * Reach Len. (ftl * 547.00 * 496.44 * 453.00 * 
* Crit W.S. (ft) * 1618.45 * Flow Area lsq it1 * 239.03 
E.G. Slope (ft/ftl '0.008030 * Area (sq ftl 239.03 * 
Q Total (cfsl * 740.00 ' Flow lcfsl 740.00 ' 

* Top Width (ftl * 188.83 Top Width (ftl 188.83 * 
Vel Total (ft/s) * 3.10 * Avg. Vel. Ift/sl * 3.10 * 

* Max Chl Dpth (it1 * 1.52 * Hydr. Depth (ft) * 1.27 
* Conv. Total (cfs) * 8257.8 * Conv. (cfsl 8257.8 ' 
* Length Wtd. (ftl * 496.44 * Wetted Per. (ftl * 190.70 
* Min Ch El (ftl * 1617.42 * Shear (lb/sq ftl * 0.63 * 
* Alpha * 1.00 * stream Power llb/ft $1 1.95 * 
* Frctn LOSS (ftl * 3.40 * Cum Volume lacre-ftl * 1.71 * 49.10 0.89 * 
* C 6 E LOSS lftl * 0.00 * Cum SA (acres1 * 1.08 ' 31.56 * 0.56 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* POS * Left Sta * Right Sta * Flow * Area * W.P. ' Percent * 
Hydr * Velocity * 

* (ftl * lftl lcfs) * (sq ft) ' lftl * conv 
*DepthIftl * Ift/sl * 
* 1 LOB 9673.24 * 9764.19 * 0.50 * 0.85 ' 11.92 * 0.07 ' 
0.07 * 0.59 * 
* 2 LOB + 9764.19 9855.14 69.10 * 36.91 ' 90.95 * 9.34 ' 
0.41 * 1.87 * 
* 3 Chan * 9855.14 * 10043.97 * 444.36 * 187.90 ' 188.84 * 60.05 ' 
1.00 * 2.36 * 
* 4 * ROB * 10043.97 * 10200.46 * 226.04 * 82.11 ' 122.54 * 30.55 * 
0.67 * 2.75 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warnlng: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may lndlcate the need for additional cross sections. 

Profile # 2  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* * * * f * t * * * f * * * * * * t  

* POS * Left Sta * Right Sta * Flow * Area * W.P. ' Percent * 
Hydr * Velocity * 

(ftl (ftl ICfSI ISq ft) * (ftl * conv 
*Depth(ftl * (ft/sl * 
* 1 * Chan * 9855.14 * 10043.97 * 740.00 ' 239.03 + 190.70 * 100.00 ' 

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

CROSS SECTION 

RIVER: T4N-R3W-$09 
REACH: REACH-1 RS: 1.686 

INPUT 
Description: Levee added-Ridge not overtopped per BFE calcs, low ground left of 

levee appears to be minor tributary flowing into floodplain and 
joins downstream of this cross-section. 

Station Elevation Data num= 101 
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sta EleY Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

. * . * % * t * * * l * , f * * f * * , * ~ * * * * t * * * ~ ~ * , ~ * ~ . . ~ * * ~ * * * ~ , ~  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9830.4810060.26 565 490.56 450 .1 .3 

 eft ~evee Station= 9546.59 Elevation- 1615.68 

CROSS SECTION OUTPUT Profile tl 
. * + * t * * * * t * * * f * * * * * , ~ * ~ * * , ~ , ~ * * , ~ * * * * , * . * ~ ~ * ~ * * ~ * ~ . ~ ~ * * ~ * * * ~ ~ ~ ~ ~ * * k * ~ ~ ~ * ~ ~ * * * ~ * * ~ * * * ~ ~ ~ * * * ~ * ~ * ~  

* E.G. Elev Ift) * 2615.50 * Element * Left 08 * Channel Right OB ' 
* Vel Head jft) * 0.11 - Wt. n-val. * 0.033 * 0.040 * 0.038 * 
W.S. Elev Iftl 1615.39 * Reach Len. lft) * 565.00 * 490.56 450.00 * 
Crit W.S. lftl * 1615.22 * Flow Area (sq ftl * 66.21 * 213.60 * 13.30 
E.G. Slope lft/ftJ *0.006816 * Area jsq ftl * 66.21 * 213.60 * 13.30 * 

* Q Total lcfs) * 740.00 * Flow icfsi 112.62 * 609.38 * 18.00 * 
Tap Width lft) * 507.81 * Top Width jft) 213.92 * 237.78 * 56.11 * 

* Vel Total (ft/s) * 2.52 * Avg. Vel. (ft/sl * 1.70 * 2.85 * 1.35 * 
Max Chl Dptii lftl * 1.78 * Hydr. Depth (ftl * 0.31 * 0.90 * 0.24 * 
conv. Total lcfsl + 8963.2 * Conv. lcfsl 1364.1 * 7381.1 * 218.0 * 

* Length Wtd. (ftl * 491.06 ' Wetted Per. Ift) 213.93 * 238.07 * 56.11 
+ Min Ch El iftl 1613.61 * Shear lIb/sq ft) * 0.13 ' 0.38 * 0.10 * 
Alpha * 1.13 * Stream Power (lb/ft $1 0.22 * 1.09 * 0.14 * 

* Fcctn Loss jftl 3.76 * Cum Volume (acre-ft) * 14.12 35.79 * 12.49 * 
+ C 6 E LOSS lftl 0.00 * Cum SA iacresl * 26.44 29.13 23.25 ' 
+ I * * , *  l * * * * , f t * , ~ * * * * ~ ~ * , ~ * * * * * , * ~ ~ , ~ ~ ~ ~ ~ ~ * * * * , * , ~ * ~ . . . ~ ~ * * * * * ~ ~ * ~ ~ ~ * * * * * * ~ * ~ ~ * * ~ + ~ ~ * ~ * ~ * * ~ ~ ~ ~ ~  

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

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

water surface was used. 

CROSS SECTION OUTPUT 
..%,,,*.,,,..*,*.**** 
C.G. Elev lft) 

* Vel Head lftl 
W.S. E ~ C V  lft) 

* Crlt W.S. jftl 
E.G. Slope ift/ftl 
Q Total lcfs) 
Top Width iftl 
Vel Total ift/sl 

* Max Chl Dpth iftl 
Conv. Total ICES) 

) " Length Wtd. iftl 

Profile HZ 
* * t f , * * , f * f X * * * * * * t * , * * , , * ~ , * ~ , ~ ~ ~ , ~ ~ * * * * * * * ~ * * ~ * , * * * * * * * ~ * ~ * * ~ * * * * . ~ ~ * ~ * *  

* 1615.68 ' Element *  eft 08 * Channel * Right OB ' 
* 0.14 * Wt. "-Val. * 0.040 * 
1615.55 ' Reach Len. ift) * 565.00 * 490.56 * 450.00 * 

* 1615.16 * Flow Area isq ft) * 250.75 * 
'0.005924 * Area isq ft) * 250.75 
* 740.00 * Flow icfsl 740.00 * 
* 237.78 " Top Width jfti * 237.78 * 

2.95 ' ~ v g .  Vel. lft/s) * 2.95 * 
* 1.94 * Hydr. Depth lftl 1.05 * 

9614.0 ' can". icfsl * 9614.0 * 
487.98 ' Wetted Per. iftl * 239.14 * 



' Min Ch El lftl 1613.61 * Shear llb/sq ftl * 0.39 * 
* Alpha * 1.00 * stream Power lIb/ft si ' 1.14 * 
+ Frctn Loss lftl * 3.68 * Cum Volume lacre-fti * 1.71 * 46.30 0.89 * 
* C d E Lo55 lftl * 0.01 * Cum SA (acres1 1.08 ' 29.13 * 0.56 ' 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

j 

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

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

water surface was used. 

Profile $1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*****,************ 
* POS * Left Sta * Right Sta ' Flow ' A r e a  * W.P. * Percent 

Hydr ' Velocity 
* lftl * (ftl * Icfsl * Isq ft) * lftl * Conv 

*Depth(ft) Ift/sl * 
* 1 LOB * 9546.59 ' 9830.48 112.62 ' 66.21 ' 213.93 * 15.22 * 
0.31 ' 1.70 * 
* 2 * Chan * 9830.48 * 10068.26 * 609.38 213.60 * 238.07 * 82.35 * 
0.90 * 2.85 * 
* 3 * ROB * 10068.26 + 10162.86 * 18.00 ' 13.30 * 56.11 * 2.43 

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section.   his may indicate the need for additional cross sections. 

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

water surface was used. 

Profile t2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

***********.****** 
* POS * Left Sta * Riqht Sta * Flow * Area W.P. * Percent ' I 

Hydr * Velocity * 
* lftl * lft) lcfs) * 13s ftl * lft) * Con" 

'Depthlft) + lft/si * 
' 1 * Chan * 9830.48 * 10068.26 * 740.00 + 250.75 * 239.14 * 100.00 ' 
1.05 ' 2.95 * 
* * * * * * * * * * * * * * * f * * * * * ~ ~ ~ ~ * * * * * . , ~ ~ ~ ~ * * * * * ~ , ~ , * * , * % ~ ~ * , ~ ~ * * * * * * * * ~ * * * ~ ~ * * ~ * ~ * * ~ ~ ~ * * * ~ ~ % * * * * * ~ ~ * * * ~  
******************  

warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section.   his may indicate the need for additional cross sections. 

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

water surface was used. 

CROSS SECTION . 

RIVER: T4N-R3W-SO9 
REACH: REACH-1 RS: 1.594 

INPUT 
Description: Levee added-Ridge not overtopped per BFE calcs, low ground left of 

levee appears to be minor tributary flowing into floodplain and 
joins downstream of this cross-section. 

Interpolated point added 
at (9870.72, 1610.91) to set bank station. 

Station Elevation Data n u =  95 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

***********,%****,,,**********.****h******,e*****,************,*,***,*****.**.** 
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Manning's n Values n u =  3 
sta n val Sta n Val Sta n Val 

* + * * f t * t * * , * l * * i / * * ~ ~ * ~ ~ * * ~ * ~ ~ * ~ , * ~ ~ * ~ * * ~ * * ~ * * ~ *  

9327.39 ,033 9832.41 ,0410099.62 ,033 

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9870.7210018.72 502 558.56 570 .1 .3 

Left Levee Station= 9678.84 Elevation= 1612.04 

CROSS SECTION OUTPUT Profile (tl 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev Iftl * 1611.74 Element * Left 08 * Channel * Right OB * 
' Vel Head iftl 0.14 * Wt. "-Val. * 0.040 * 0.040 ' 0.038 ' 
* W.S. Elev (ftl * 1611.59 * Reach Len. iftl 502.00 ' 558.56 ' 570.00 * 
* C r i +  W . S  Iftl * 1611 -40 * Flow Area  lsa ftl * 19.41 * 140.05 ' 92.98 . . - . . . . . . , . . , .~-.. .. .-- , ~ .  
E.C. Slonp Iftlftl *0.008687 * Area l s a  it1 * 19.41 * 140.05 * 92.98 ' -..~.. ~ .~ ~~ ~ ~-~ . .  . 

+ 0 ~otal lcfsl * 740.00 ' Flow Icfsl * 36.02 * 467.37 * 236.60 " - - ~ . ~ ~ .  ~ ~ 

* Top Width (ftl * 387.13 * Top width. (ftl * 62.56 ' 148.00 
* vel Total Ift/s) * 2.93 * Avg. Vel. ift/sl * 1.86 * 3.34 
* Max Chl Dpth Lft) * 1.10 * Hydr. Depth iftl 0.31 * 0.95 
Conv. Total icfsl * 7939.4 * Conv. icfsl * 386.5 ' 5014.4 

* Length Wtd. (ftl * 551.44 * Wetted Per. iftl 62.57 * 148.01 
* Mi" Ch El Iftl * 1610.58 * Shear (lb/sq ftl * 0.17 * 0.51 
* Alpha * 1.08 * stream Power (Ib/ft sl * 0.31 * 1.71 
* Frctn Loss iftl 3.18 ' Cum Volume (acre-ftl 13.56 * 33.80 
' C 6 E LOSS (ft) * 0.02 * Cum SA (acres1 * 24.64 * 26.96 
.......................................................................... 

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

n 7  or n r ~ n t c r  than 1 . 4 .  This ma" indicate the need for additional cross sections. .. .. 2.....- ~~ ~~ , ~~ ~~ 

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

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

water surface was used. 

CROSS SECTION OUTPUT Profile (t2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev iftl * 1611.99 * Element Left 08 * Channel * Right OB * 
* Vel Head (ft) * 0.23 * Wt. n-Val. * 0.040 ' 0.040 * 
* W.S. Elev ift) * 1611.75 ' Reach Len. (ftl 502.00 * 558.56 ' 570.00 * 
* Crit W.S. (ftl 1611.51 * Flow Area isq ftl 163.61 * 28.21 * 
* E.G. Slope (ftlftl '0.009951 * Area (sq ftl * 163.61 * 28.21 ' 
* Q Total (cfsl * 740.00 ' Flow (cfsi * 645.81 * 94.19 * 
* Top Width (ftl * 180.09 * Top Width (ftl * 148.00 * 32.09 * 
* Vel Total (ft/sl * 3.86 * Avg. Vel. (ft/sl * 3.95 * 3.34 * 

Max Chl Dpth (ft) * 1.17 *Hydr.Depthiftl - 1.11 * 0.88 " 
* Conv. Total icfsl * 7417.2 * Conv. (cfsl * 6473.2 ' 944.1 * 
Length Wtd. (ftl * 553.92 * Wetted Per. iftl * 148.85 33.00 * 

* Min Ch El (ftl * 1610.58 * Shear (lb/sq ftl 0.68 * 0.53 * 
* Alpha * 1.01 * Stream Power (Ib/ft s )  ' 2.70 1 1.77 ' 
* F ~ c t n  Loss (ft) * 2.92 * Cum Volume [acre-ft) * 1.71 * 43.97 * 0.75 * 
* C 6 E LOSS (it) * 0.03 * Cum SA (acres1 * 1.08 * 26.96 ' 0.40 ' ! ........................ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



a 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 

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

section. This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*****,************ 
* Pos Left Sta * Right Sta * Flaw ' Area * W.P. * Percent * 

Hydc * Velocity * 
* lftl lft) (cfsl * isq ftl * lftl * conv 
*Depth(ft) * (ft/sl * 
* 1 * LOB 9678.84 ' 9870.72 36.02 * 19.41 * 62.57 * 4.87 * 
0.31 * 1.86 * 
* 2 * Chan * 9870.72 * 10018.72 ' 467.37 * 140.05 ' 148.01 * 63.16 ' 
0.95 * 3.34 * 
* 3 * ROB ' 10018.72 * 10264.29 * 236.60 * 92.98 ' 176.99 ' 31.97 ' 
0.53 2.54 * 
* * * f f f f f * * f * f * * f l t l f * * * * ~ ~ ~ * ~ * ~ * . * , ~ ~ ~ ~ ~ ~ * * * * * * * ~ ~ ~ ~ ~ . * * * * * * * * ~ ~ * * * * * ~ * * ~ ~ ~ , ~ ~ * * * * * * * ~ ~ ~ ~ ~ , * * * * * * *  

***,,****++***,*,+ 

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

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

section. This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

a Profile It2 
t * * * * f * * ~ f ~ * , * l l * * * , ~ ~ * * ~ , + , ~ ~ * * * * . * * * ~ ~ ~ ~ ~ ~ + * * * * * * * + * , * * - ~ , * * * * * a * ~ ~ * ~ * * * * ~ * + * % ~ ~ * , * * ~ * * * ~ * * ~ ~  

******************  
* POS * Left Sta * Right Sta * Flow * Area * W.P. ' Percent 

Hydc * Velocity ' 
* (ft) lftl ICfSI * Isq ftl * lit) + conv 

'Depthift) * lft/sl 
* 1 Chan 9870.72 * 10018.72 * 645.81 * 163.61 * 148.85 * 87.27 * 
1.11 * 1.95 * .... 
' 2 ROB * 10018.72 * 10264.29 * 94.19 ' 28.21 * 33.00 * 12.73 * 
0.88 3.34 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

************.,**** 

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

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

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

water Surface was used. 

CROSS SECTION 

RIVER: T4N-R3W-SO9 
REACH: REACH-1 RS: 1.488 

INPUT 
Description: Flow rate stacting at this cross-section and downstream is 

increased to 780cfs. 
Station Elevation Data num= 119 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
~ . * * t * * l t * * * * * * * * * f f t t t * * * * t * * ~ ~ * ~ * ~ , * * , * * * * * * ~ * * ~ * + * ~ * * * * ~ ~ ~ ~ ~ , * * * * * * * * * * ~ * ~ * * ~ ~ ~ *  
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9585.22 1608.9 9599.56 1608.79 9608.78 1608.74 9611.58 1608.73 9615.66 1608.7 
9651.86 1608.4 9678.25 1608.23 9702.96 1608.03 9703.16 1608.04 9707.47 1608.02 

) 9714.67 1608 9722.63 1608.02 9726.36 1608 9736.96 1608 9761.4 1608.12 
9789.02 1608.4 9820.69 1608.17 9823.83 1608.16 9864.43 1608.24 9866.39 1608.23 
9872.07 1608.2 9872.88 1608.25 9874.76 1608.22 9877.68 1608.19 9881.21 1608.15 
9885.61 1608.1 9890.96 1608 9894.92 1607.93 9907.92 1607.71 9910.41 1607.67 
9911.04 1607.7 9913.24 1607.63 9935.88 1607.62 9947.6 1607.65 9978.81 1607.59 
9983.98 1607.6 9907.29 1607.5710018.07 1607.4710035.79 1607.3810063.62 1607.21 
10071.76 1607.210131.46 1607.5210135.82 1607.5210137.62 1607.5310141.78 1607.55 
10162.33 1607.610171.67 1607.6810172.37 1607.68 10174.2 1607.7 10176.4 1607.71 
10186.81 1607.810196.58 1607.8310212.55 1607.9210213.56 1607.9410213.69 1607.95 
10218.33 160810243.41 1608.4210248.17 1608.4510274.34 1608.4810276.84 1608.48 
10278.88 1608.510305.35 1609.0110317.96 1609.3110321.36 1609.3910321.66 1609.26 
10321.66 1609.310323.69 1608.39 10324 1608.2610324.33 1608.1210324.34 1608.12 
10325.08 1608.110328.83 160810330.32 1607.9510332.58 1607.8910332.88 1607.93 
10333.39 160810333.47 1607.9910335.88 1608.4410340.07 1608.9210343.57 1608.38 
10346.64 1608 10347.4 1608.110349.65 1608.4710350.22 1608.5510350.56 1608.59 
10355.82 1609.210372.15 1609.0810387.73 1608.8210408.34 1608.91 10451.5 1609.06 
10464.63 1609.110484.81 1609.1710492.87 1609.2410514.83 1609.4510546.82 1609.95 
10549.38 161010550.37 161010552.78 1610.0410555.84 1610.0910570.42 1610.09 
10577.89 1610.110593.76 1610.0910596.32 1610.09 10628.3 1610.6 

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

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

9166.94 .033 9983.98 .0410171.67 .033 

Bank Sta: Left Right Lengths: Left channel Right coeff Contr. Expan 
9983.9810131.46 541 495.23 444 .1 .3 

CROSS SECTION OUTPUT Profile 11 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev lftl 1608.54 * Element * Left OB * Channel * Right 08 ' 
vel Head iftl 

* W.S. Elev lftl 
* Crit W.S. iftl 
* E.G. Slope (ft/ftl 
Q Total icfsl 

* Top Width lft) 
* "el T o t a l  iftl., 

Wt. n-Val. 
Reach Len. iftl 
  low Area (sq it1 
Area isq ftl 
Flow (cfsl 
Top Width iftl 
avn. Vel. lft/sI 

~ .. . . -~ - ,. -, -, ~ .~ ~ - ~ > -  ~~ ~ 
. . .  

* Max Chl Dpth (ft) 1.26 * Hydr. Depth Iftl * 0.42 * 1.08 * 0.53 * 
* Con". Total icfal * 12083.0 * Conv. lcfsl * 3604.2 ' 6213.5 * 2265.3 * . ~. ~ . .  
Length Wtd. (ftl * 507.59 * Wetted Per. (ftl * 339.84 * 147.48 * 148.18 * 

* Min Ch ~l (ft) * 1607.20 * Shear llb/sq ftl * 0.11 * 0.28 * 0.14 * 
* Alpha * 1.12 * Stream Power llb/ft $1 * 0.18 * 0.71 * 0.26 * 
* Frctn LOSS Iftl * 2.71 * cum Volume (acre-ftl * 12.63 * 31.88 * 10.82 * 
* C L E LOSS (ftl * 0.01 * cum SA (acres) 22.32 * 25.06 * 19.92 ' 
*f**************/**1/Itl****~**~~~~*,~******~**~*~****,*~***~******~~~*~***~~~~~~*.***~*~.~~.*~~*** 

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

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

CROSS SECTION OUTPUT Profile X2 
* I * * * l , * * t * * t * t * * * * * ~ , , * , * ~ * * + * * * , , ~ * , * * ~ ~ * ~ * , , ~ , * * * ~ ~ * ~ ~ * * , * * * * * * * * ~ ~ * * * ~ ~ * * ~ ~ * . , . * * * , , ~ ~ * * * ~ *  

* E.G. Elev lftl * 1609.04 Element * Left 08 * Channel * Right OB * 
* Vel llead (ftj * 0.13 * Wt. n-Val. 0.033 * 0.040 * 
* W.S. Elev iftl * 1608.91 * Reach Len. (ftl * 541.00 * 495.23 * 444.00 * 
* ? ? i t  W P  l f r l  * view hrea lso ftl * 47.58 ' 225.21 * - - - - . . . - . , - - , 
* E.G. Slope lft/ftl 
* Q Total lcfsi 
Top Width (ftl 

* Vel Total (ft/s) 
Max Chl Dpth Ift) 

+ Con". Total lcfs) 
Length wtd. Iftl 

* Min Ch El (ftl 
Alpha 

' rrrtn ,,"-a lftl 

~. , -~,  - , 

* Area lsq ftl 47.58 
' Flow Icfsl 143.69 
Top Width (ftl * 36.72 
Avg. vel. lft/sl * 3.02 

* ~ y d r .  Depth (ft) * 1.30 
Con". lcfsl * 2489.6 

* wetted Per. lftl 37.98 
* Shear llb/sq ftl 0.26 
* stream Power (lb/ft sl 0.79 
* cum volume (acre-ftl ' 1.44 . .. -~~ -. -. , - ~ ~~~ ~- 

* C & E LOSS lftl 0.02 * Cum SA (acres) * 0.87 * 25.06 * 0.19 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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10155 .4  1605 .7110158 .33  1605.7710161.27 1605.710172.851605.602101~0.82 1605 .45  
10232.32 1605 .6610234 .99  1605.7110248.61 160610248.71 160610252.14 1606.07 

.! 10256.24 1606 .0510264 .46  160610265.74 160610273.92 1605.9610278.37 1605.92 
10290.97 1605.9410291.12 1605 .9410291 .17  1605.910291.26 1605 .9410296 .54  1606.07 
10310 .92  1606 .3910335 .16  1606.17 10342 1606.110342.01 1606 .1110345 .69  1606 .11  
10355 .75  1606.1810371.34 1606 .310412 .59  1606.410417.28 1606 .4710424 .28  1606.49 

10455 .8  1606.6110463.77 1606.6310471.91 1606.610495.67 1606 .5310508 .76  1606.82 

Manning's n V a l u e s  num= 3 
S t a  n Val s ta  n Val s t a  n Val 

I ~ r l l * * + t * * t . * r * * * * * * * * % * . ~ * * * * * * ~ . ~ * * * * * * ~ ~ ~ * * ,  

9380.83 , 0 3 3  9778.01 .0410125.36 , 0 3 3  

Bank S t a :  L e f t  R igh t  Lengths :  L e f t  Channel Right  Cae f f  Con t r .  Expan. 
9958.1810125.36 487 483.54 482 .1 . 3  

Blacked O b s t r u c t i o n s  num- 4 
s t a  L S t a  R Elev  s t a  L s t a  R Elev  s t a  L S t a  R Elev 

I*********.*******l**.*,**~***.*~***,~***,*+**,***.**,*.**,***,**+~**.,* 

9574.48 9659.83 1617 .5  9688.94 9717.92 1 6 1 7 . 5  9882 .05  9442 .02  1 6 1 6 . 5  
9967.7110021.31 1616 .5  

CROSS SECTION OUTPUT P r o f i l e  4 1  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

E . G .  E lev  ( f t l  * 1605.82 * Element * L e f t  0 s  Channel  * Righ t  00  * 
* Vel Head ( f t )  * 0 . 1 3  ' W t .  n-Val. * 0 . 0 3 8  * 0 . 0 4 0  * 0 .033  ' 
* W.S. Elev (ft) * 1605.70 * Reach Len.  ( f t l  487.00 ' 483.54 * 482.00 * 
* C r i t  W.S. ( f t l  * 1 6 0 5 . 4 6  * FIOW Area ( s q  f t l  * 144.94 A 1 1 5 . 7 7  * 2 0 . 3 3  • 

E . G .  S lope  ( f t / f t l  *0.007103 ' Area ( s q  f t l  144 .94  * 115.77 ' 20 .33  * 
* Q T o t a l  ( c f s l  780.00 * Flow i c f s )  * 386 .46  * 363 .13  * 30 .41  * 
* Top Width ( f t l  * 435.91 * Tap Width ( f t l  220 .31  ' 113 .58  ' 1 0 2 . 0 2  * 
* Vel T o t a l  ( f t / s l  2 .78 ' Avg. V e l .  l f t / s l  * 2 . 6 7  * 3.14 * 1 . 5 0  * 
' Max Chl Dpt.h l f t )  * 1 . 2 1  * Hydr. Depth ( f t )  * 0 .66  * 1 . 0 2  * 0.20 * 
* Conv. T o t a l  ( c f s l  * 9254.7 * Conv. ( c f s )  * 4 5 8 5 . 3  * 4308.6 * 360.8 ' 

Length Wtd. l f t l  * 485.25 * Wetted P e r .  ( i t )  * 223 .53  ' 1 1 5 . 4 5  * 1 0 2 . 0 3  * 
Min Ch E l  l f t l  1604 .50  * Shear  l l b / s q  f t l  * 0 .29  * 0 .44  * 0 .09  * 

* Alpha 1 . 0 6  * Stream Power l l b / f t  s l  * 0 . 7 1  * 1 . 3 9  ' 0 . 1 3  * 
.; * F r c t n  LOSS ( f t l  * 2.95 Cum Volume ( a c r e - f t l  * 1 0 . 8 4  * 3 0 . 3 2  * 1 0 . 3 2  * 

* C & E LOSS ( f t l  * 0 . 0 1  + Cum Sa ( a c r e s 1  * 1 8 . 8 5  * 23.58 1 8 . 6 5  + 

+ ~ * , , * * * * * * + ~ * * * * * * , ~ * * * _ * * * * * * f * * * * * * * * * . * * * * * * * * * . * * * * * * * * * ~ ~ * * * * t * t l * l * * t *  

Warning: Div ided  f l aw  computed f o r  t h i s  c r o s s - s e c t i o n .  
Warning: The energy  l a s s  was g r e a t e r  t h a n  1 . 0  f t  ( 0 . 3  ml .  between t h e  c u r r e n t  and  p r e v i o u s  cross 

s e c t i o n .  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 s e c t i o n s .  

CROSS SECTION OUTPUT Profile #2  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* E.G. E l ev  l f t l  * 1606.54 * Element * L e f t  08  ' Channel ' Righ t  0 0  * 
* Vel Head ( f t )  * 0 .30  W t .  "-Val. * 0.040 * 
* W.S. E l ev  ( f t )  * 1606 .24  * Reach Len.  ( f t l  * 487.00 * 483.54 * 482 .00  ' 
* C r i t  W.S. 1 % )  * Flow Area ( s q  f t l  * 177 .41  * + 
* E . G .  S lope  ( f t / f t )  *0 .008219  * Area ( s q  f t )  * 177 .41  * * 
* Q T o t a l  ( c f s )  * 780 .00  * Flow Icfs) * 780.00 * 
* Top Width ( f t l  * 113.58 * Top Width l f t l  1 1 3 . 5 8  * 
* Vel T o t a l  ( f t / s )  * 4.40 * Avg. V e l .  l f t / s l  * * 4 . 4 0  ' 
* Max Chl Dpth l f t l  * 1 . 7 4  * Hydr.  Depth i f t l  1 . 5 6  * 

Conv. T o t a l  ( c f s l  * 8603 .8  ' Conv. ( c f s l  * 8603 .8  * * 
* Length Wtd. i f t )  * 483.54 * Wetted P e r .  l f t l  * 118.94 ' 
* Min Ch E l  l f t l  * 1604 .50  ' Shear  I l b l s q  f t l  1 0 . 7 7  * 

* Alpha 1 . 0 0  * s t r e am Power j l b / f t  s l  ' * 3 . 3 6  * 
* F r c t n  Loss ( f t l  * 3 . 0 6  * Cum Volume ( a c r e - i t 1  * 1 .14  * 3 9 . 1 9  * 0 . 5 6  * 
* C & E L O S S  I f t l  * 0 . 0 4  * Cum SA ( a c r e s 1  * 0 . 6 4  ' 2 3 . 5 8  * 0 . 1 9  * 
t****,**,**,,t/*t**~~~~*****~+'***.~~,,,.,~,~~~*~~**~*.**~,*,~~~~********~****~..*~~***~.**.*** 

Warning: Divided f low computed for t h i s  c r o s s - s e c t i o n .  
Warning: The ene rgy  l o s s  was g r e a t e r  t h a n  1 . 0  f t  ( 0 . 3  m i .  between t h e  c u r r e n t  and  p r e v i o u s  cross 

s e c t i o n .  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 s e c t i o n s .  

P r o f i l e  #1 
* * * , + , * + t r * * r * * * * * * ~ ~ ~ * , + , * * * * ~ * ~ " * ~ * * * * + , ~ * * ~ , , ~ * * * ~ * ~ * ~ , * * * , * * * * ~ . * ~ . ~ ~ . ~ ~ ~ ~ ~ * * * ~ * * . ~ ~ ~ * ~ * * ~ * . ~  

* * * * t i + * + * * . * * * * * *  

i 
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* POS * Left Sta * Right Sta * Flow * Area ' W.P. * Percent " 
Hydr * Velocity * 
* * lft) * (ft) * lcfs) * (sq ft) * lft) * Con" 
*Depthlftl * lft/s) * 
* 1 * LOB 9380.83 * 9669.51 * 3.09 ' 2.96 * 20.91 * 0.40 * 
0.14 * 1.04 ' 
' 2 * LOB * 9669.51 9958.18 * 383.37 ' 141.98 * 202.62 * 49.15 * 
0.71 ' 2.70 * 
* 3 Chan * 9958.18 ' 10125.36 * 363.13 * 115.77 * 115.45 * 46.56 + 

1.02 3.14 * 
* 4 * ROB * 10125.36 * 10317.06 * 30.41 20.33 102.03 * 3.90 * 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

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

Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
******.*,**+%%**** 

* POS Left Sta * Right Sta * Flow * Area * W.P. * Percent 
Hydr * Velocity * 

* lft) * lft) (cfs) isq ft) lftl* Con" 
*Depthiftl * lft/s) * 
* 1 * Chan * 9958.18 * 10125.36 * 780.00 177.41 * 118.94 * 100.00 * 
1.56 * 4.40 * 

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

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

CROSS SECTION 

RIVER: T4N-R3W-SO9 
REACH: REACH-1 RS: 1.302 

INPUT 
Description: Blocked ohstructionls) added to represent residential homels) as 

of aerial photography date; n-values are not adjusted to account 
for the houseis), only the houses in or near the floodplain were 
accounted for and some houselsl were projected to the nearest 
cross-section. The area available for flood flows in between 
houses was considered and, for example, that may have resulted in 
One hbu9e per cross-section. Therefore, not all of the houses 
were projected to the nearest cross-section. 

Station Elevation Data "urn= 102 
Sta Elev Sta Elev sta Elev Sta Elev Sta Elev 

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



Manning's n Values nm-  3 
sta n val Sta n Val sta n val 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
9426.6 ,035 9674.54 .0410075.96 ,035 

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Enpan 
9883.5710075.96 521 534.72 485 .1 .3 

Blocked Obstructions num= 6 
sta I ,  Sta R Elev Sta L Sta R Elev Sta L Sta R Elev 

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

9529.41 9580.32 1615 9613.89 9668.27 1614.5 9679.78 9726.16 1614.5 
9843.46 9884.92 1612.510212.61 10244.5 1615.510267.4610337.38 1615.5 

CROSS SECTION OUTPUT Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

E.G. Elev (ftl - 1602.87 * Element * Left OB * Channel + Right OB * 
Vel Head (ftl * 0.10 * Wt. n-Val. 0.040 + 0.040 * 0.035 * 

* W.S. Elev Lft) * 1602.76 * Reach Len. iftl * 521.00 * 534.72 ' 485.00 * 
Crit W.S. Lft) * 1602.46 * Flow Area (sq ftl * 143.20 ' 150.81 * 20.30 * 
' E.G. slope Ift/ft) '0.005270 * Area (sq ft) * 143.20 * 150.81 * 20.30 ' 
+ Q Total ICES1 * 780.00 * Flow Lcfsl * 408.74 * 346.85 * 24.41 
* Tap Width (ft) * 424.72 * Top Width (ftl 150.41 + 191.04 * 83.27 * 
Vel Total (ft/sl 2.48 * Avg. Vel. (ft/s) * 2.85 * 2.30 * 1.20 

* Man Chl Dpth (it) * 2.08 * Hydr. Depth (fti * 0.95 + 0.79 * 0.24 
* Conv. Total (cfsl * 10745.0 * Canv. (cfsl 5630.7 * 4778.0 * 336.3 * 
* Length Wtd. Lftl * 521.57 + Wetted Per. (ft) * 154.24 * 191.47 * 83.27 + 

Min Ch El (ft) * 1601.66 + Shear (lb/sq ftl 0.31 * 0.26 * 0.08 * 
* Alpha 1.08 * Stream Power (lh/ft s) 0.87 * 0.60 * 0.10 * 
* Frctn Loss Ift) * 2.69 *Cumvolume (acre-ft) * 9.23 * 28.84 * 10.10 + 

+ C L E L09S Ift) * 0.01 * Cum SA (acres) * 16.77 21.89 * 17.62 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

section. This may indicate tho need for additional crass sections. 

CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
E.G. Elev (ft) * 1603.43 * Element + Left oB * Channel ' Right OB * 

* Vel Head (it1 0.15 * Wt. "-Val. + 0.040 * 
* W.S. Elev (ft) 1603.28 ' Reach Len. (ft) 521.00 * 534.72 * 485.00 ' 
* Crit W.S. Lftl + 1602.77 * Flow urea (sq ft) * 249.66 * 
+ E.G. Slope (ft/ft) *0.005019 * Area i s q  ftl 249.66 * 
* Q Total ICES) * 780.00 ' Flow (cfsl + 780.00 * 
+ Top Width Iftl * 191.04 Top Width ift) * 191.04 * 
* Vel Total Iftlsl * 3.12 ' Avg. Vel. Lftlsl * * 3.12 
' Man Chl Dpth (it) 1.62 *Hydr.Depthifti + 1.31 * 
Con". Total (cis) * 11009.8 * conv. lcfsl + 11009.8 * 

+ Length Wtd. ift) 534.72 Wetted Per. Lit) * 193.03 ' 
* Min Ch El (ft) 1601.66 * Shear (lbjsq ft) * 0.41 * 
Alpha * 1.00 ' stream Power (lhlft 81 * * 1.27 * 

* Frctn Loss ift) * 2.82 * Cum Volume (acre-ft) * 1.14 * 36.82 * 0.56 * 
* C 6 E LOSS (It1 0.01 ' Cum SA (acres) * 0.64 -1.89 ' 0.19 * 
* * * * , . * ~ * t * . , * * * * , * . . * ~ ~ , * ~ * . + * * ~ * , * ~ ~ * ~ ~ ~ ~ . . ~ . k * * * . + . + * . + * * * * ~ . . ~ * . * * ~ * * * * * . . * . ~ ~ . ~ ~ * ~ ~ ~ * ~ + ~ * * ~ ~  

Warning: The energy loss was greatcr than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile 111 
........................................................................................... 

+,*****..****.+**, 
Po5 * Left Sta * Right Sta * Flow * Area * W.P. Percent 

tlydr Velocity * 



* 2 * LOB 9655.09 * 9883.57 * 407.01 140.78 * 132.43 52.18 * 
1.09 2.89 * 
* 3 * Chan * 9883.57 * 10075.96 * 346.85 * 150.81 * 191.47 * 44.47 
0.79 * 2.30 ' 
* 4 ROB 10075.96 * 10292.67 * 24.41 * 20.30 * 83.27 * 3.13 * 
0.24 * 1.20 * 
* * * * * f * * * * * * * * * * * * + * i _ f * * * * ~ , . , ~ * * * * * ~ * ~ * * ~ ~ ~ ~ * * * * * * ~ ~ * * ~ ~ * z ~ ~ * * * * * * ~ ~ * * ~ * * * * * * * * * * ~ * * * ~ ~ ~ * * * ~  

*********,******** 

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

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

Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

,******++********* 
* POS * Left Sta * Right Sta * Flow * Area ' W.P. * percent * 

Hydr * Velocity * 
* lftl * lftl * Icfsl * lsq ftl * lftl * Conv 

'Depthlftl * lft/sl * 
* 1 Chan 9883.57 * 10075.96 780.00 * 249.66 ' 193.03 * 100.00 * 
1.31 * 3.12 ' 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. *+************+*,  

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: T4N-R3W-$09 
REACH: REACH-I RS: 1.201 

INPUT 
Description: Blocked obstructionis) added to represent residential home(s1 as 

of aerial photography date; n-values are not adjusted to account 
for the housels), only the houses in or near the floodplain were 
accounted for and some houselsl were projected to the nearest 
cros~-section. The area available fo r  flood flows in between 
houses was considered and, for example, that may have resulted in 
one house per cross-section. Therefore, not all of the houses were 
projected to the nearest crosa-section. Interp. pnt. 10106.81 

Station Elevation Data num= 118 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
9442.75 1602.4 9443.75 1602.39 9468.79 1602.98 9490.12 1602.85 9505.75 1602.66 
9515.18 1602.6 9524.63 1602.42 9536.5 1602.25 9539.22 1602.22 9541.45 1602.2 
9548.13 1602.08 9552 1601.95 9552.33 1601.9 9554.85 1601.35 9554.99 1601.32 
9555.44 1601.23 9556.98 1601.58 9557.99 1601.8 9558.06 1601.83 9564.07 1601.8 
9578.56 1601.63 9598.49 1601.7 9609.18 1601.7 9638.32 1601.51 9640.12 1601.5 
9647.72 1601.47 9663.79 1601.42 9698.38 1601.3 9708.49 1601.18 9719.26 1601.13 
9734.76 1601.Q7 9745.71 1601.03 9756.2 1601 9757 1601 9763.94 1600.96 
9798.77 1600.64 9807.67 1600.53 9812.49 1600.5 9814.82 1600.44 9818.32 1600.38 
9837.57 1600 9843.74 1599.91 9855.77 1599.8 9861.5 1599.68 9893.57 1599.32 
9896.631599.279 9914.55 1599.04 9919.88 1598.95 9928.48 1598.7 9937.12 1598.81 
9955.51 1599.01 9964.9b 1599.12 3369.92 1599.12 9995.48 1599.1 9997.33 1598.24 
9997.76 1598 9998.35 1597.6510000.01 1596.9810000.77 1597.310002.13 1598 

10004.13 1598.9210004.51 1599.1210009.99 1599.17 10030 1599.310031.86 1599.28 
10034.04 1599.3110050.83 1599.3110083.19 1598.9910088.14 159910106.811599.089 
10123.64 1599.1710137.46 1599.3410143.99 1599.34 10151.6 1599.3410161.31 1599.37 
10172.57 1599.410201.41 1599.4310231.59 1599.4710248.53 1599.5410271.91 1599.51 
10287.74 1599.510293.89 1599.5510329.92 1599.6210335.73 1599.5510355.28 1599.94 
10360.99 1600.0710378.75 1600.5210380.72 1600.510383.09 1600.4910391.01 1600.4 
10396.15 1600.3710406.21 1600.3410440.95 1600.3410468.59 1600.4710477.61 1600.5 
10499.44 1600.8 10518.7 1600.8810553.47 1600.8410565.72 1600.8710617.84 1601.24 
10625.23 1601.2910641.28 1601.1810646.41 1601.1510659.29 1601.210666.63 1601.25 
10670.7 1601.3510683.14 1601.6710698.48 1601.7910701.64 1601.8 10703.7 1601.79 

10708.72 1601.8210724.27 1601.8910744.74 160210746.85 160210749.32 1602.02 
10151.11 1602.02 10766.4 1602.2910170.21 1602.3 
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warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

***************+**  
* POS * Left Sta * Right Sta ' Flow * Area * W.P. * Percent * 

Hydr * Velocity * 
* lft) * ift) (cfs) * lsq ft) * (ftl * Conv 

'Depthlft) lft/s) * 
* 1 * Chan * 9914.55 * 10106.81 * 780.00 * 278.70 * 196.08 * 100.00 * 
1.45 2.80 * 
* * * * * * * * * * * * * * * f * * * * * * ~ * * * . ~ ~ ~ , ~ . ~ . * * l * * * ~ ~ * ~ * ~ * ~ * * ~ ~ . ~ ~ ~ ~ ~ * ~ * ~ * ~ * ~ . ~ * * ~ ~ * * * * * * * * ~ ~ * * * * ~ ~ * ~ ~ ~ % *  

***,.************* 

Warning: The energy lass was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: T4N-R3W-SO9 
REACH: REACH-1 RS: 1.104 

INPUT 
Description: Levee added-Ridge not overtopped per BFE calcs, low ground left of 

levee appears to be minor tributary flowing into floodplain and 
joins downstream of this cross-section. Interpolated points 
added at 19917, 1596.21) and (10095, 1596.20) to set bank 
station. 

Station Elevation Data num= 98 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Manning's n Values "urn= 3 
Sta n Val Sta n Val Sta n Val 

f ~ * f f ~ . * * * ~ . f . * * * * * * * * * * * * * * ~ ~ * ~ ~ ~ ~ ~ . ~ , * ~ + . . , * ~ ~  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contc. Enpan 
9917 10095 438 478.95 515 .1 .3 

Left Levee Station= 9599.8 Elevation= 1598.22 

CROSS SECTION OUTPUT Profile 81 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

' E.G. Elev lft) * 1597.17 Element * Left OB ' Channel " Right 0B * 
Vel Head (ft) * 0.09 * Wt. n-Val. * 0.046 * 0.050 + 0.050 * 



+ 1597.08 * Reach Len. (ft) 
* 1596.76 Flow A r e a  (sq ftl 
*0.006840 * A r e a  lsq ft) 

780.00 * Flow lcfs) 
* 543.00 * Top Width (ftl 
* 2.21 * ~ v g .  vel. lft/sl 
* 1.43 Hydr. Depth lftl 
* 9431.3 * Conv. (cfs) 
* 481.04 * Wetted Per. lft) 
* 1595.65 * Shear llhlsa ftl 

Alaha 1.23 * Stream Power ilb/ft sl ' 0.28 * 1.37 ' 0.24 * 
~rktn LOSS lftl * 2.59 * Cum volume (acre-ftl * 7.66 * 24.25 8.10 ' 
C & E LOSS ift) * 0.01 * Cum SA lacresl * 14.40 * 17.36 * 13.48 * 

~ * + * * * * * * * * t * * / * * * * * + * * * * , * + ~ * * * * * t * * * , * * * ~ , * * ~ ~ * ~ * * ~ * * * ~ * + * ~ * * * * * * * * * * * * ~ * * . ~ ~ ~ * * * * ~ ~ ~ ~ , * *  

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION OUTPUT Profile 12 
............................................................................................... 

* E.G. Elev iftl 
* Vel Head lit1 
+ W.S. Elev (ft) 
+ Crit W.S. lftl 
* E.G. slope (ft/ftl 
Q Total lCfsl 

* Top Width lft) 
* Vel Total lftlsl 

Element 
wt, n-Val. 
Reach Len. lftl 
Flow A r e a  lsq ftl 
Area lsq ftl 
Flow Icf~l 
Top Width (ftl 
AVO.  Vel. fftlsl 

Left oB 

438.00 

Channel 
0.050 

478.95 
254.18 
254.18 
780.00 
178.00 
3.07 

Right 08 * 

515.00 * 

. ~ ~ .  . . . .  
*  ax chi ~ p t h  (ft~ * 1.69 * Hydr. nepth (ft) + 1.43 * 
* conv. Total lcfsl * 9498.4 * Conv. lcfs) * 9498.4 * 
* Length Wtd. lftl * 478.95 * Wetted Per. lftl * 180.21 * 
* Min Ch El (it1 1595.65 ' Shear llb/sq ft) * 0.59 * 

,' Alpha 1.00 * Stream Power ilb/ft sl * * 1.82 + 
* 

Frctn Loss lftl * 2.52 * Cum Volume (acre-ft) * 1.14 * 30.45 * 0.56 * 
* 0.64 ' 17.36 * 0.19 * * C & E LOSS lft) * 0.02 " Cum S A  (acres) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need far additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

Profile 11 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * * *+***** , * * * ***  
* * Po3 * Left Sta * Right Sta * Flow * Area * W.P. * percent ' 
Hydr Velocity * . .  Iftl * iftl * i"fS1 * /3q ftl * iftl * conv 
+Depthiftl ift/s) * 
* 1 * LOB * 9599.80 * 9917.00 * 60.61 34.43 * 92.79 * 7.77 * 
0.37 * 1.76 * 
' 2 Chan * 9917.00 * 10095.00 * 569.35 * 208.48 + 178.01 * 72.99 * 
1.17 * 2.73 * 
* 3 * ROB * 10095.00 ' 10339.30 * 148.16 " 106.11 * 244.30 * 19.00 * 
0.43 * 1.40 + 

+ 4 * ROB * 10339.30 * 10583.60 * 1.88 ' 3.25 * 27.92 ' 0.24 * 
0.12 * 0.58 * 
* * * * , + * * . , * * * , , * . * i ~ ~ * + + * ~ , h ~ ~ * * t * * * * * * * * * ~ * ~ ~ * ~ * * ~ ~ ~ . ~ * * . ~ ~ ~ ~ , * , * ~ * * ~ , . ~ ~ ~ * * * * * . * ~ ~ * * * * ~ ~ * ~ * ~ ~ ~ ~ ~ * ~  

* * * * h * * * * * * , * , . * + *  

Warning: Divided flow computed far this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous Cross 

section. This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was Used 



Profile #2 
/ * / * * l * * * * , * * * * * * f *~~~~ , - * * * *~ *~~~~~- * *+ * * * * * *~ .~~%*~~~ .~~*~~* * * * . * * * * * .~ * *~~* * * * *~+* *~ *~+* * * *~ * *  

*,**%%**%****,**** 

* Po3 * Left Sta * Right Sta + Flow ' Area * W.P. * Percent * 
Hydr * Velocity * 

* * Lftl Iftl * lcfs! (sq ft) ' Lftl * Con" 
'Depthlftl * Lft/sl * 
* 1 * Chan * 9917.00 '10095.00 ' 780.00' 254.18 180.27 * 100.00 3 

1.42 * 1.07 * 

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

i water surface was used. 

CROSS SECTION 

RIVER: T4N-R3W-SO9 

I REACH: REACH-1 RS: 1.013 

INPUT 
Description: 
Station Elevation Data nun= 98 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. * f * * * f * * * * * * * f * * * * * * * ~ ~ . ~ ~ . ~ ~ ~ * ~ - * * ~ * ~ ~ * * * . ~ ~ ~ ~ * * * * ~ ~ ~ ~ ~ * * * * * * * * * * , * ~ ~ % ~ ~ ~ * * * * *  

Manning's n Values n u =  3 
sta n Val Sta n Val Sta n Val 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9351.74 .035 9834.74 .0510170.17 ,033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9928.8810141.07 460 491.21 515 .I .3 

CROSS SECTION OUTPUT 
/ * f * * f * l * * * * * * f l . f . ~ ~  

* E.G. Elev Lft! 
* Vel Head Lftl 
* R . S .  Elev lftl 
* Crit W.S. lftl 
* E.G. slope (ft/ft) 
* Q Total Icfsl 
Top Width Lftl 

* Ve1 Total (ft/sl 
* Max Chl Dpth (ftl 
* Conv. Total (cfsl 

Profile %I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* 1594.57 * Element Left 08 * Channel ' Right 08 * 
* 0.06 ' Wt. n-Val. 0.044 * 0.050 * 0.038 * 
* 1594.51 * Reach Len. lftl * 460.00 491.21 * 515.00 * 
* 1594.12 * Flow Area (sq ftl ' 101.09 * 239.82 ‘ 85.40 * 
*0.004353 * Area (sq ftl * 101.09 * 239.82 * 85.40 * 

780.00 ' Flow lcfsl * 121.91 * 510.20 147.89 * 
* 688.73 ' Top Width (ft) * 309.84 * 212.19 * 166.70 * 
* 1.83 * Avg. Vel. (ftls! * 1.21 * 2.13 * 1.73 * 
* 1.29 * Hydr. Depth [ft) * 0.33 * 1.13 * 0.51 * 
* 11822.5 * Canv. lcfsl * 1847.8 * 7733.1 * 2241.6 * 



* Length wtd. (ftl " 490.06 * Wetted Per. (ftl * 309.90 212.19 ' 166.70 
* Min Ch ~l (ft) * 1593.22 * Shear (lb/sq ftl * 0.09 * 0.31 * 0.14 * 

j * Alpha * 1.12 'Streampower (lh/fts)' 0 1 1  * 0.65 ' 0.24 ' 
' Frctn Lass lft) * 2.32 * Cum Volume (acre-ftl * 6.98 ' 21.79 * 6.95 + 

* C 6 E Loss lft) * 0.00 ' Cum SA (acres1 * 12.37 * 15.22 * 10.89 * 
t l * * * * * * , * , * * / * f t * * ~ ~ . ~ ~ . * ~ ~ * * * * ~ * , ~ * ~ , ~ . ~ * + , * * ~ * ~ * ~ * ~ ~ ~ ~ * ~ , * * * ~ ~ . ~ . ~ * * * * * ~ ~ ~ * . ~ ~ ~ ~ ~ , ~ * + , ~ ~ . , ~ ~  

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may indicate the need far additional cross sections. 

CROSS SECTION OUTPUT Profile #2 
f * * * l . . ~ f i + f * + * * l * * , * + , ~ * * * , , ~ * * ~ ~ . + ~ * . * , * ~ * * . ~ ~ . ~ ~ . ~ ~ , * . ~ * ~ ~ * ~ , ~ * * ~ ~ * * * * * , , . * * ~ * , * . ~ ~ , ~ * ~ ~ * , * *  

" E.G. Elev (ftl 1594.96 * Element Left OB * Channel ' Right 08 1 

+ Vel Head (Ptl * 0.10 * Wt. n-Val. * 0.050 ' 
* W.S. Elev Iftl * 1594.86 * Reach Len. (ftl . 460.00 * 491.21 ' 515.00 * 
* Crit W.S. (ft) Flow Area (sq it) * 314.06 
* E.G. Slope (ft/ftl *0.004206 + Area (sq ftl * 314.06 * 
* Q Total (cfsl + 780.00 ' Flow (cfsl * 780.00 * 
Top Width (ft) * 212.19 * Top Width /ftl + * 212.19 ' 
Vel Total (ft/sl * 2.48 * Avg. Vel. (ft/sl * 2.48 ' + 
Max Chl Dpth Iftl + 1.64 * Hydr. Depth lftl 1.40 * 
Conv. Total (cfs) * 12027.3 * Conv. icfsl * 12021.3 ' 
Length wtd. (ftl * 491.21 ' Wetted Per, iftl * 214.69 * 

* Min Ch El (ft) 1593.22 ' Shear (lb/sq ftl * 0.38 + 

Alpha * 1.00 + stream Power (lh/ft 81 0.95 ' 
* Frctn Loss (ftl 2.09 ' Cum Volume (acre-ft) * 1.14 * 21.32 * 0.56 ' 
+ C 6 E LOSS (ft) 0.00 * Cum SA (acres) 0.64 . 15.22 * 0.19 * 
* * t * * l * i t f * f t . * l * * * . , . , * * ~ * ~ * ~ + * * ~ * * * * . ~ ~ ~ . ~ ~ ~ * * * * * * * * . * ~ , * * * * . * ~ . * ~ ~ * * , ~ * ~ * . ~ ~ * ~ ~ * * . + ~ * ~ ~ ~ * ~ * *  

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross i 
section. This may indicate the need for additional cross sections. 

Profile Ill 
* t t f * l * * * * t * l . * * ~ * l ~ * . * , , * ~ * ~ ~ . , ~ * * * ~ , ~ * , , ~ ~ . ~ ~ . * * ~ + ~ ~ ~ ~ . ~ ~ ~ * ~ . ~ ~ ~ ~ * ~ ~ ~ * * * * ~ * + * ~ ~ ~ ~ * . * * ~ ~ * ~ ~ * ~ ~ * *  

h * + + . + * . * * * + + + * * * %  

Po5 * Left Sta ' Right Sta ' Flow * Area ' W.P. * Percent 
Hydr ' Velocity 

a 
* Lftl * (ftl * ( C ~ S )  ' (54 ftl (ftl ' Con" 

'Depthlftl (ft/s) * 
' 1 + LOB 9351.14 * 9640.31 * 13.39 * 13.23 * 62.31 * 1.72 ' 
0.21 * 1.01 * 
' 2 LOB 9640.31 * 9928.88 * 108.52 87.86 * 247.53 ' 13.91 " 
0.35 ' 1.24 + 

* 3 + Chan * 9928.88 10141.07 * 510.20 * 239.82 * 212.19 ' 65.41 ' 
1.13 * 2.13 ' 
' 4 * ROB + 10141.07 * 10332.46 ' 147.89 * 85.40 * 166.70 ' 10.96 * 
0.51 * 1.73 * 
t * . ~ * l * * * f * * l t / * * * ~ * f . * * * * * * * * * * , , . * * ~ , . . , * , * ~ * . ~ ~ ~ ~ + * ~ * ~ ~ ~ . ~ ~ . ~ + * * ~ ~ ~ * ~ ~ , ~ , ~ * * ~ * ~ * ~ ~ ~ ~ + * ~ ~ . * ~ ~ * * ~  

,++,++*,**e,+,**.* 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

Profile 1(2 
. * * l ~ ~ t , f , , ~ * t f * t i * * ~ * ~ , ~ * ~ * , * * t * * i * , , * . , , * ~ * ~ ~ * * ~ , . , * . ~ * . , ~ ~ * ~ ~ ~ ~ ~ , * , + * ~ * * ~ ~ ~ * ~ ~ . . + * * ~ * * ~ ~ ~ . ~  

* t * * * * i . , * . * i t i + t i  

Pos Left Sta ' Right Sta * Flow ' Area * W.P. Veercent 
Hydr ' Velocity ' 

+ lftl * (ftl * lcfsl * isq ft) ' Iftl ' Con" 
*Depthlftl v f t / s )  . 
* 1 Chan " 9928.88 * 10141.07 780.00 .k 314.06 * 214.69 " 100.00 ' 
1.48 ' 2.48 + 

f * * f * * t . * * f f * , * * * * . f ~ * , ~ , * * + * + * , * , ~ . , , . , * * . ~ ~ . ~ . , + . * ~ . . ~ . ~ . , + , . . * . ~ ~ . * , , * ~ ~ * * ~ ~ . * ~ . . ~ . * * ~ ~ ~ * * * * . ~ ~  

* t * / l t t . , * ~ ~ i f i * f *  

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION 
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RIVER: T4N-R3W-SO9 
REACH: REACH-1 RS: 0.920 

INPUT 
Description: Flow rate starting at this cross-section and downstream is 

increased to 820cfs. 
Station Elevation Data num= 84 

Sta Elev sta  lev sta  lev Sta Elev Sta  lev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Manning's n Values num= 3 
Sta n Val sta n Val Sta n Val 

***+l***~.l*******.*~~*~~**lll*****~***.~~******* 

Bank Sta: Left Right ~engths: Left Channel Right Coeff Contr. Expan. 
9827.210044.81 483 538.08 584 .1 .3 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 it 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile 42 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* E.G. Elev lft) * 1592.86 
* Vel Head lftl 0.10 
W.S. Elev (ft) * 1592.76 

* Crit W.S. (ft) ' 1592.03 
* E.G. Slope (ft/ft! '0.004307 
* Q Total (cfs) * 820.00 
* Tap Width (ft! 211.61 
* Vel Total (ft/s) * 2.53 
* Max Chl Dpth (ft! * 1.90 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* Element * Left OB ' Channel * Right 08 * 
* wt. n-val. 0.050 ' 
' Reach Len. (it1 483.00 * 538.08 * 584.00 * 
* Flow Area ( s g  ftl * * 324.46 ' 
' Area lsq ftl * 324.46 * 
* Flow (cis) 820.00 * 
Top Width (ft) * 217.61 ' 

* Avg. vel. lft/s) 2.53 * 
* Hydr. Depth (ft) * 1.49 * 
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* Conv. Total (cfs) * 12494.7 ' Conv. (cfs) + * 12494.7 ' 
* Length wtd. (ft) * 522.78 * Wetted Per. lft) 219.96 * 

) * M i n C h E l  (ft) * 1590.86 Shear (lb/sq ftl * 0.40 * 
Alpha * 1.00 ' Stream Power Ilblft s )  * * 1.00 * 

* Frctn Loss lftl * 2.87 * Cum Volume (acre-ft) * 1.18 * 23.72 * 0.56 * 
* C 6 E LOSS (ft) * 0.01 CWO SA (acres) 0.64 * 12.79 * 0.19 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy lass was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

,*********,******* 
* * POS * Left Sta * Right Sta * Flow Area * W.P. * Percent * 
flydr * Velocity * 

* lft) * lit1 * icfsl * (sq ft) + (it)* Conv 
*Depthlftl * (ftla) * 
* 1 LOB * 9553.51 * 9827.20 * 211.32 * 103.77 * 201.64 * 25.77 * 
0.52 * 2.04 ' 
* 2 * Chan * 9827.20 * 10044.81 * 396.76 * 197.91 * 217.62 * 48.39 * 
0.91 * 2.00 * 
* 3 * ROB * 10044.81 * 10276.08 ' 207.79 * 122.04 ' 228.12 * 25.34 * 
0.53 * 1.70 * 
* 4 ROB * 10276.08 * 10507.36 * 4.13 * 5.97 ' 60.28 * 0.50 * 
0.10 * 0.69 * 
* * * + t * * * * * * * r * + t * . t t t * * ~ ~ * ~ ~ * * * * , * ~ ~ * * * * * ~ . + * ~ * * ~ . ~ ~ ~ ~ * * ~ * * ~ ~ , ~ ~ ~ * * * * + * ~ ~ ~ % ~ ~ * * * * * + * * , * * * ~ * ~ * + + * * ~  

**,.*ll*********.* 

Warning: Divided flow computed for this tross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

Profile It2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* * * * * * * * * * * * *%*+* ,  
* Po5 * Left Sta * Right sta * Flow ' Area W.P. * Percent * 

Hydr * Velocity * 
* (ft) * lftl * (cfs) (sq ftl (ft) . con" 

*Depth(it) * Iftlsl * 
' 1 * Chan * 9827.20 * 10044.81 * 820.00 324.46 * 219.96 " 100.00 
1.49 * 2.53 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*******,*t**t*t*** 

Warning: The energy lass was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may lndicate the need for additional cross sections. 

CROSS SECTION 

RIVER: T4N-R3W-SO9 
REACH: REACB-1- RS: 0.819 

INPUT 
Description: 
Station Elevation Data num= 72 

Sta Elev Sta Elev Sta Elev Sta EleV Sta Elev 
* * . * * * * * * * 1 ~ . 1 , , ~ * * * * ~ * * ~ ~ * * t * i * * * * ~ * ~ ~ ~ ~ * ~ ~ ~ * * k * * , ~ * ~ ~ ~ * * * * * + * * * * , ~ * ~ * * * * * * * * ~ ~ . *  

9428.75 1590.1 9429.61 1590.06 9432.51 1590 9472.54 1589.55 9477.58 1589.49 
9479.81 1589.5 9517.34 1589.16 9535.62 1588.94 9546.51 1588.73 9574.5 1588.48 
9641.42 1588.5 9647.32 1588.51 9648.16 1588.51 9650.62 1588.49 9108.5 1588.1 
9110.91 1588.1 9711.07 1588.09 9714.29 1588.08 9729.021588.049 9753.01 1588 

9779 1587.93 9785.42 1587.9 9814.25 1587.91 9824.51 1587.89 9850.1 1587.95 
9867.31 1588 9911.18 1588 9915.27 1587.99 9916.83 1587.96 9916.84 1587.96 
9918.94 1588.01 9922.74 1588 9943.68 1588.19 9961.1 1588.46 9972.4 1588.22 
9978.62 1588.19 9983.94 1588.2 9992.82 1588.07 10001.5 1588.0110003.85 1588 

10004.38 158810007.25 1587.9910009.09 1587.9910010.05 158810012.11 1588 
10028.85 1588.4910030.89 1588.4310035.38 1588.1110041.81 1588.1110054.18 1588.1 
10058.38 1588.1110065.351588.18710080.93 1588.3610092.45 1588.8110130.41 1589.21 
10139.9 1583.210175.12 1589.9110180.25 1590.0210183.65 1590.0910191.41 1590.1 
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Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9428.75 ,035 9922.74 .0510080.93 ,033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9961.110028.85 285 744.4 527 .1 .3 

CROSS SECTION OUTPUT Profile #1 
f * * * * ~ f f t * * f * * * f * * t * ~ * * * * * * ~ * ~ * * * * , * * * ~ * * ~ * * ~ * , * ~ * ~ * ~ * * * * * * * ~ ~ ~ ~ ~ ~ * * . * * + * * ~ ~ * ~ ~ * ~ ~ * * * , * * * * , * % ~ +  

E.G. Elev (ft) + 1588.89 Element * Left OB * Channel * Right OB * 
* Vel Head (it1 * 0.10 * Wt. n-Val. * 0.036 * 0.050 ' 0.049 
W.S. Elev (ftl * 1588.78 ' Reach Len. iftl * 285.00 * 744.40 * 527.00 * 

* Crit W.S. (ftl * 1588.60 * Flow Area (sq ftl * 250.79 * 41.19 • 33.10 f 

E.G. Slope (ft/ft) '0,008404 * Area (sq ftl * 250.79 ' 41.19 * 33.10 * 
* Q Total lcfsl * 820.00 'Flow Lcfsl * 676.98 * 80.52 62.50 * 
+ Top Width [ft) * 547.90 ' Top Width (ft) 417.27 * 67.75 ' 62.88 
* Vel Total lft/s) 2.52 * Avg. Vel. lft/sl * 2.70 * 1.95 + 1.89 * 
* Mar Chl Dpth lftl * 0.89 * Hydz. Depth lft) * 0.60 ' 0.61 * 0.53 * 
* Conv. Total lcfsl * 8944.8 * Conv. (cfs) * 7384.7 ' 878.3 * 681.8 * 
Length Wtd. (ft) * 521.39 ' Wetted Per. (ftl 417.28 * 67.76 * 62.90 * 
Min Ch El (ft) 1587.99 * Shear llb/sq ftl 0.32 ' 0.32 * 0.28 * 

* Alpha * 1.05 Stream Power Ilb/ft 31 * 0.85 * 0.62 ' 0.52 * 
Frctn Loss lft) * 3.74 * Cum Volume (acre-ftl 3.94 * 17.84 * 4.60 + 

* C & E LOSS (ftl * 0.00 * Cum SA (acres1 * 6.25 * 11.03 + 5.84 * 
............................................................................................... 

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
~ection. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ft) * 1589.99 * Element * Left OB * Channel * Right OB * 
* Vel Head (ft) * 0.23 * Wt. n-Val. * 0.042 * 0.050 * 
* W.S. Elev lit1 1589.76 ' Reach Len. lftl * 285.00 * 744.40 * 527.00 * 
* Crit W.S. (ftl Flow Area lsq ftl * 109.73 ' 107.47 * 
* E.G. Slope (ft/ftl *0.001220 * Area (sq ft) * 109.73 ' 107.47 * 
* Q Total (cfsl 820.00 * Flow (cfs) * 455.48 * 364.52 * 
* Top Width lit1 * 134.40 * Top Width (ft) * 66.65 ' 67.75 * 
* Vel Total lft/s) * 3.78 ' Avg. Vel. /ft/sl 4.15 ' 3.39 * 
* Max Chl Dpth lftl * 1.80 + Hydr. Depth lftl * 1.65 ' 1.59 * 
Conv. Total lcfs) * 9650.4 * Conv. (cfs) 5360.5 * 4289.9 * 

* Length Wtd. lftl * 616.81 * Wetted Per. (ft) * 68.41 ' 69.03 * 
* Min Ch El lft) 1587.99 ' Shear llb/sq ftl 0.72 * 0.70 + 

" Alpha * 1.03 " Stream Power ilb/ft sl ' 3.00 ' 2.38 * 
Frctn Loss (£ti * 4.74 Cum Volume (acre-it) 0.53 21.05 ' 0.56 * 

+ C & E Loss lftl * 0.02 * Cum SA (acres) * 0.27 * 11.03 * 0.19 * 
* * * f f t . t . * * * i * * * * ~ * f t i t * * * * * * * , * * * i * * * ~ ~ * * * ~ * * , . ~ * * * * * * * . * . ~ * ~ ~ * * * * * * ~ * * * ~ . ~ ~ * , * ~ * ~ * * ~ ~ , * *  

Warning: The enkrgy 1055 Was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile #1 
****+**tf*l*****/lf***,******~***~~******~*,,~,,.~**~~*.~*****~*~****~~**~***~,**,***,*,,**,***** 

***+*****..*,*,*** 
* POS Left Sta ' Right Sta * Flow * Area ' W.P. * Percent * 

Hydr ' Velocity * 
iftl lftl * (cfsl * Isq ftl (ftl * Conv 

+Depthiftl * (ft/s) * 
* 1 * LOB + '3428.75 9694.93 * 76.43 ' 46.63 * 151.10 * 9.32 * 
0.31 ' 1.64 * 
' 2 * LOB * 9694.93 ' 9961.10 * 600.55 * 204.16 * 266.18 ' 73.24 * 
0.77 * 2.94 * 
3 * Chan * 9961.10 * 10028.85 * 80.52 * 41.19 * 67.76 . 9.82 * 

0.61 * 1.95 * 
* 4 * ROB * 10028.85 * 10189.98 * 62.50 * 33.10 * 62.90 7.62 * 
0.53 ' 1.89 * 

. . 
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Warning: The energy loss was greater than 1.0 ft (0.3 In). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile 12 
t * t * * * t * , * t t t , , * * * * ~ * * * , * ~ ~ ~ * * * * * * * * ~ ~ ~ * * , * * * ~ * * * * * * * * . ~ ~ ~ ~ * * * * + * ~ * * ~ * ~ * * ~ * * ~ ~ * ~ * * * * . * * ~ * * ~ + * ~ ~ ~ *  

*~***.,+.,~**,+*** 
POS Left Sta ' Right Sta + Flow * Area * W.P. + Percent * 

Hydr * Velocity * 
+ lftl * Iftl * (cfsl lsq ft) * (ftl * conv 

*Depthlftl * Iftlsl * 
' 1 * LOB * 9694.93 * 9961.10 * 455.48 * 109.73 * 68.41 ' 55.55 * 
1.65 * 4.15 ' 
* 2 * Chan * 9961.10 * 10028.85 • 364.52 ' 107.47 * 69.03 ' 44.45 
1.59 * 3.39 ' 
, * * * * * r l + * * * * t * * * * * t * * * * * ~ * * ~ * * ~ ~ * , ~ * * * * ~ , * * * . ~ * * * * ~ * ~ ~ * * * ~ * ~ . ~ * * * * ~ * * + * * ~ ~ * ~ ~ * * * ~ ~ * * ~ * ~ ~ , . * * * * * *  

* * f * * * + * f , * * t * * * * *  

Warning: The energy loss was greater than 1.0 it 10.3 m ) .  between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: T4N-R3W-SO9 
REACH: REACH-I RS: 0.678 

INPUT 
Description: 
Station Elevation Data nun- 77 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
+ t * * f * * * * * * ~ f t * * * , , * * * * ~ * * * * ~ * * * ~ ~ + * + * , ~ * + * * . * ~ ~ * ~ * ~ . * * * * , * . ~ * * * + * * + . ~ ~ ~ . ~ ~ * * * * ~  

9535.45 1587.9 9537.87 1587.91 9541.81 1587.91 9543.53 1587.91 9549.98 1587.9 
9555.39 1587.9 9571.44 1587.93 9591.78 1587.91 9601.8 1587.65 9623.12 1587.21 
9651.87 1587.1 9655.23 1587.11 9657.58 1587.06 9708.95 1586.01 9710.62 1585.98 
9710.92 1586 9723.51 1585.75 9751.93 1585.08 9829.99 1584.3 9836.23 1584.24 
9841.11 1584.2 9866.14 1584 9890.9 1583.83 9894.56 1583.81 9897.04 1583.8 
9898.76 1583.8 9903.92 1583.76 9916.4 1583.73 9972.26 1583.610002.54 1583.87 
10010.8 1583.8 10028.2 1583.9910029.35 158410044.33 1584.1510050.29 1584.21 

10053.15 1584.2 10057.8 1584.2610064.04 1584.310090.37 1584.4410111.84 1584.67 
10145.85 1584.910171.67 1585.1410172.23 1585.1510216.91 158610216.99 1586 
10217.1 158610239.45 1586.410255.87 1586.5210265.97 1586.6710300.21 1587.18 
10308.74 1587.210331.92 1587.3510347.94 1587.4410352.72 1587.4410364.89 1587.45 
10404.19 1587.510425.24 1587.6710477.23 1587.8610502.71 1587.9810515.02 1587.99 
10517.79 158810518.74 158810520.38 1588.0110523.09 1588.0110538.07 1588 
10540.25 158810544.37 158810552.96 1587.9910556.23 1587.9910557.21 1587.98 
10557.23 158810561.61 1587.3310561.63 1587.3310561.68 1587.3210561.69 1587.32 
10561.85 1587.310571.19 1587.32 

Manning's n Values "urn= 3 
Sta n val Sta n Val Sta n Val 

* * f * t * * * * , * * * t t * f t * * * * - * , * * ~ * + , , * . ~ ~ * * * * . * . * * + ~ *  

9535.45 ,035 9829.99 .0510090.37 ,033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9829.9910050.29 737 326.34 446 .1 .3 

CROSS SECTION OUTPUT Profile P 1  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev Ift) 
* Vel Head (ft] 
W.S. Elev (ftl 
Crit W.S. lft) 
E.G. Slope (ftlftl 

* Q Total (cfst 
* Top Width (ftl - Vel Total (ftlsl 
* Max Chl Dpth (ftl 
* CODV. Total ICfsI 

* 1585.15 * Element 
0.10 ' Wt. n-Val. 

* 1585.05 " Reach Len. lftl 
* 1584.63 * Flow Area lsq ftl 
+0.006191 * Area lsq ftl 
* 820.00 + Flow icfs) 
* 406.74 ' Top Width lftl 
* 2.42 * Avg. Vel. lftlsl 

1.45 * Hydr. Depth Iftl 
+ 10421.6 Conv. (cfsl 

Left OB 
0.035 
737 .OO 
28.03 
28.03 
48.62 
74.91 
1.73 
0.37 
618.0 

Channel 
0.050 

326.34 
261.36 
261.36 
684.90 
220.30 
2.62 

Right OB * 
0.044 ' 
446.00 * 
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• section.  hi^ may indicate the need for additional crass sections. 
warning: The parabolic search method failed to converge on critical depth. The program will try 
the 

cross section slice/secant method to find critical depth. . . .y 
Profile #1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* * * * * * * * * * * * * * * * * *  
* POS *  eft sta * Right Sta * Flow * Area ' W.P. * Percent * 
Hydr ' Velocity * 

* lft) * lftl * (cfs) Isq ftl * (ftl * Conv 
'Depthlftl * (ft/s) * 
* 1 LOB * 9769.03 ' 9934.40 * 154.16 * 83.92 ' 128.22 * 18.80 f 

0.65 ' 1.84 * 
* 2 * Chan * 9934.40 10090.78 * 642.44 * 235.21 ' 157.39 * 78.35 
1.50 2.13 * 
3 * ROB * 10090.78 * 10216.11 ' 23.39 ' 13.62 * 34.08 * 2.85 * 

0.40 ' 1.72 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* * * * * * * * * * * * * * * * * *  

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile lt2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

***~*t+*+**+****/* 

* POS *  eft sta * ~ight sta ' Flow * Area W.P. * Percent * 
Hydr * Velocity ' 

* (ft) * (ftl * (cfs) * (sq ft) * Ift) ' cony 
*Depthlftl (ft/s) - 1 * Chan * 9934.40 * 10090.78 * 820.00 * 290.40 * 159.59 * 100.00 * 
1.86 2.82 * 
........................................................................................... 

a ***,************** 

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Warning: The parabolic search method failed to converge on critical depth. The program will try 
the 

cross section slice/secant method to find critical depth. 

CROSS SECTION 

RIVER: T4N-R3W-SO9 
REACH: REACH-1 RS: 0.501 

INPUT 
Description: 
Station Elevation Data "urn= 123 

S t a  Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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Manning's n Values num= 3 
sta n val Sta "Val sta n Val 

**%+**,****************,***********,***+***,.*,* 
9693.66 ,033 9947.19 .0610053.46 .06 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9947.1910053.46 552 539.54 478 .1 .3 

CROSS SECTION OUTPUT Profile #l 
I * * * * , * . / * * * * f , * * * * * ~ * + ~ * * + * ~ * * ~ * ~ * ~ * , * ~ * ~ ~ * * , , ~ * ~ * * * * * . , * , * ~ * . * ~ * * * ~ * , ~ * * ~ * * * * . > * * * * ~ ~ * ~ , ~ ~ . ~ ~ ,  

E.G. Elev lftl 
V e l  llead (ft) 

" W.S. Elev 1ft1 
Crit W.S. (ft) 
E.G. slope (ftlfti 
Q Total Icfs) 
Top Width (ftl 
vel Total (ft/sl 

' MBY Chl DOth lftl 

* 1579.82 * Element 
* 0.10 * wt. n-val. 
* 1579.71 ' Reach Len. (ftl 

* Flow Area (sg  ftl 
*0.005728 * Area lsq it] 
* 820.00 * Flow lcfs) 
* 277.23 * Top Width (ft) 
* 2.45 * Avg. Vel. lft/sl 
* 3.91 * Hvdr. Deoth lftl 

* Left OB * Channel * Right 08 * 
* 0.033 0.060 * 0.060 * 
* 552.00 * 539.54 * 478.00 ' 
* 32.03 * 198.60 * 104.65 ' 
* 32.03 * 198.60 * 104.65 ' 

~ ~ . -~~ . . . . 
* con". Total Icfsl * 10834.2 * cbnv. lcisl * 1042.7 * 7428.4 * 2363.1 * 
Length Wtd. lftl * 531.34 * Wetted Per. (ftl * 52.10 * 107.00 * 120.19 * 

* Min Ch El (ftl * 1575.80 * Shear Ilb/sq ftl 0.22 * 0.66 * 0.31 * 
* Alpha * 1.12 * stream power (lb/ft s] * 0.54 * 1.88 ' 0.53 * 
* Frctn Loss (ftl * 3.93 * Cum Volume (acre-ftl * 1.22 * 10.37 + 3.07 * 
* C 6 E LOSS (ftl * 0.01 * Cum SA (acres) * 1.59 + 5.33 * 3.13 * 
X * * * , , * * , * t * * * f * * * * , ~ ~ * ~ , * * ~ * * ~ * ~ * ~ * * * * ~ ~ . ~ * * * ~ ~ * ~ * ~ ~ ~ ~ ~ * ~ ~ ~ ~ ~ * * * * ~ * * * ~ * * ~ * ~ * * * * ~ ~ . ~ * * * * * * * ~ * . *  

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ftl * 1580.30 * Element Left 08 ' Channel * Right 08 * 
* Vel Head (ftl * 0.18 * wt. n-val. * 0.060 * 
* W.S. Elev (ft] * 1580.12 ' Reach Len. (ftl * 552.00 * 539.54 * 478.00 + 

Crit w.S. (ftl * Flow Area (sq ftl 241.96 * 
* E.G. Slope (ft/ft) "0.006552 * Area / s q  ft) 241.96 * 
* Q Total lcfsl * 820.00 * Flow lcfs) * 820.00 * 
* Top Width (ft) * 106.27 * Top Width ifti * 106.27 ' 
* Vel Total (ft/sl 3.39 * Avg. Vel. lft/sl * 3.39 * 
* Max Chl Dpth lftl * 4.32 *Hydr. Depth lftl * 2.28 * 
con". ~otal 1cfs1 10130.1 con". lcfs) * 10130.1 * 

* Length WtU. ift) 539.54 * Wetted Per. (ft] * 110.07 * 
* Min Ch El lftl * 1575.80 * Shear (lb/sq ft) * 0.90 * 
Alpha * 1.00 * Stream Power llb/ft sj * * 3.05 * 

* Frctn Loss (ft] * 4.24 * cum volume (acre-ft) * 0.17 * 12.04 ' 0.56 * 
" C 6 E LOSS lftl * 0.00 * Cum SA lacres] 0.05 * 5.33 * 0.19 * 
* * / * * , * , * l f , * * * * * * * * * * * ~ ~ * . * + * ~ ~ ~ ~ * * * * t i * * * ~ ~ * , ~ * ~ * ~ ~ * * * * * . , ~ , * . * ~ * * * * * * . b ~ ~ * ~ ~ * ~ * ~ * * * * * * * ~ * * * + ~ ~  

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicatc the need for additional cross sections. 

Profile #l 
/ * / * t * * i * * * , * * * * * * * ~ ~ + * * * . * * f * f f * * * * * / * * * i * / / . * * * * * * * , ~ * * * t . * * ~ * ~ * ~ * , * * . k * * ~ . * * * ~ ~ . ~ * * ~ * * * ~ * *  

*******,,**,****.. k 

* POS * Left Sta * Right Sta * Flow * Area * W.P. * percent * 
Hydr ' Velocity * 

* (ftl * iftl * (cfs) * (sq ftl * lftl * Con" 
*Depth(ftl (ftlsl * 
* 1 * LOB * 9820.43 * 9941.19 * 78.92 * 32.03 ' 52.10 ' 9.62 * 
n 61 . 7 a i  * - .  -- -. .- 
* 2 Chan *9947.19 *10053.46 * 562.23* 198.60+ 107.00' 68.56* 
1.87 * 2.83 * 



* 3 * ROB * 10053.46 ' 10257.46 178.85 ' 104.65 * 120.19 * 21.81 * 
0.88 * 1.71 " 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

,!"a 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile 112 
* * , * * * * * * t * * t f * t f * f ~ * ~ ~ , * , ~ , * ~ , ~ * * t * * l * * ~ * ~ * * * * * ~ ~ * * * * ~ ~ ~ ~ ~ ~ ~ * * * * ~ ~ * * * ~ * * ~ * ~ * , * , ~ ~ ~ ~ ~ ~ ~ . + * ~ ~ ~ * ~ * ~ ~ , *  

**,************+** 
* Po8 * Left Sta ' Right Sta ' Flow * Area  * W.P. * Percent * 

Hydr * Velocity * 
* (ft) * (ft) * (cf.5) * ( s q  ft) * (£t)* Conv 
'Depthlft) Ift/s) * 
* 1 * Chan 9947.19 * 10053.46 * 820.00 * 241.96 * 110.07 * 100.00 * 
2.28 * 3.39 * 

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: T4N-R3W-SO9 
REACH: REACH-1 RS: 0.398 

INPUT 
Description: Flow rate starting at this cross-section and downstream is 

increased to 850cfs. 
Station Elevation Data n m =  124 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9391.26 1580.7 9412.26 1580.55 9412.6 1580.55 9414.18 1580.54 9430.19 1580.47 
9454.46 1580.78 9457.1 1580.81 9463.47 1580.87 9501.21 1580.59 9509.13 1580.6 
9533.89 1580.23 9539.05 1580.18 9545.17 1580.1 9552.41 1580.06 9561.97 1580 
9562.36 1580.01 9563.34 1580.01 9565.37 1580 9570.65 1579.97 9579.92 1579.9 
9589.03 1519.94 9595.85 1579.91 9601.81 1579.87 9612.98 1579.79 9624.2 1579.7 
9633.24 1579.56 9649.79 1579.24 9694.44 1579.33 9712.01 1579.34 9724.43 1579.1 
9736.36 1578.91 9760.1 1578.81 9763.29 1578.81 9774.93 1578.9 9779.12 1578.89 
9782.6 1578.92 9785.52 1578.89 9787.25 1578.84 9790.78 1578.7 9803.89 1578.33 
9807.5 1578.24 9813.02 1578.14 9814.48 1578.13 9818.27 1578.04 9818.82 1578.03 
9819.39 1578 9820.19 1577.96 9823.52 1577.73 9830.4 1577.28 9830.56 1577.28 
9836.06 1576.9 9836.47 1576.9 9836.53 1576.89 9841.52 1576.69 9841.64 1576.7 
9843.82 1576.61 9854.9 1576.29 9860.88 1576.18 9865.97 1576.1 9867.66 1576 
9870.37 1575.9 9872.61 1575.71 9874.73 1575.5 9887.36 1574.6 9889.71 1574.42 
9891.42 1574.41 9912.34 1574.09 9915.82 1574.04 9916.04 1574 9916.24 1574.04 
9920.93 1574.17 9932.931574.074 9942.46 1574 9944.16 1574 9948.97 1573.93 
9958.76 1573.85 9959.06 1573.85 9965.24 1573.4 9967.21 1573.26 9968.77 1573.35 
9973.53 1573.62 9974 1573.65 9975.05 1573.7 9981.9 1574 9988.73 1574.23 
9996.22 1514.95 9996.54 1574.24 9996.95 1574 9999.91 1572.1610000.15 1571.99 
10000.16 157210000.35 1572.0610007.47 157410008.93 1574.3610009.26 1574.46 
10024.081574.88910032.04 1575.12 10043.8 1575.4710053.22 1575.610071.62 1576 
10074.85 1576.0610081.25 1576.2810117.55 1576.2410128.96 1576.410148.59 1576.95 
10166.72 1577.5210186.06 1577.1610206.76 1576.8410230.42 1517.3 10242 1517.51 
10242.85 1517.5110243.27 1577.510243.99 1577.5210274.35 157810278.85 1578.1 
10292.4 1578.2910320.24 1518.7910338.23 1579.1110357.51 1579.210379.89 1579.2 
10384.68 1579.3210418.91 158010423.17 1580.0810432.24 1580.26 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n val 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9391.26 ,033 9887.36 .0610024.08 ,033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9887.3610009.26 506 527.92 507 .1 . 3  

CROSS SECTION OUTPUT Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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I Warning: The energy loss was greater than 1.0 ft (0.3 m ) .  between the current and previous cross 

! section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: T4N-R3W-SO9 
REACH: REACH-1 RS: 0.299 

I INPUT 
Description: Levee added-Ridge not overtopped per BFE calcs 
Station Elevation Data "urn= 219 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
* * * * * * ~ * * * * * * * * * * * * * * * * * ~ * , * ~ ~ % * * * * * * * * * , * ~ * * * , * ~ * * ~ * ~ * * * * * * * * * * % ~ * * ~ * ~ * * * * * * * ~ %  
9152.8 1576.6 9167.88 1576.63 9171.64 1576.62 9174.67 1576.63 9178.28 1576.65 
9182.51 1576.7 9239.78 1576.68 9246.05 1576.73 9252.79 1576.79 9259.82 1576.81 
9284.34 1576.77 9295.54 1576.67 9300.3 1576.86 9306.52 1576.9 9340.11 1576.35 
9357.38 1576.23 9359.13 1576.23 9395.19 1576.04 9405.32 1576 9407.63 1576 
9408.37 1575.99 9449.93 1575.97 9450.13 1576 9450.14 1575.97 9450.26 1575.97 
9483.02 1575.76 9493.25 1575.79 9507.34 1575.82 9507.75 1575.83 9511.91 1575.9 

i 
9516.96 1575.93 9519.76 1575.52 9521.07 1575.32 9525.68 1575.75 9528.29 1576 
9528.38 1576.02 9528.39 1576.01 9528.63 1576.03 9531.3 1576.04 9536.19 1576.1 
3566.49 1576.82 9577.39 1576.81 9586.79 1576.66 9589.34 1576.67 9599.03 1576.4 
9600.53 1576.43 9601.84 1576.42 9603.74 1576.4 9606.41 1576.3 9610.81 1576.2 
9612.27 1576.18 9612.57 1576.18 9632.64 1576.1 9645.24 1576.12 9691.23 1576.06 
9693.74 1576.04 9696.63 1576.01 9696.96 1576 9697.64 1576 9699.25 1575.98 

I 
9700.4 1575.99 9705.68 1575.34 9705.83 1575.3 9709.51 1574.86 9716.22 1574.58 
9733.38 1574.35 9751.29 1574.17 9761.76 1574 9768.88 1573.87 9769.28 1573.86 
9769.85 1573.87 9811.05 1573.11 9814.34 1573.1 9814.58 1573.05 9814.69 1573.05 

I 9814.82 1573.04 9814.91 1573.04 9815.12 1573 9815.25 1573.04 9816.9 1573.02 
9819.77 1573.1 9820.19 1573.11 9824.29 1573.2 9827.5 1573.3 9829.15 1573.33 
9832.71 1573.37 9836.09 1573.38 9838.66 1573.4 9844.66 1573.44 9847.69 1573.47 
9852.01 1573.49 9854.82 1573.5 9857.18 1573.47 9858.59 1573.4 9860.94 1573.38 
9863.92 1573.2 9865.66 1573.18 9868.34 1573.12 9871.43 1573.09 9875.03 1572.96 
9878.31 1573 9881.17 1572.95 9885.04 1572.79 9888.5 1572.56 9890.51 1572.42 
9895.43 1572 9896.37 1571.91 9900.65 1571.51 9908.42 1570.77 9910.07 1570.64 
9911.78 1570.7 9913.3 1570.76 9914.91 1570.75 9916.76 1570.78 9919.39 1570.71 
9921.08 1570.7 9934.44 1570.3 9936.75 1570.21 9940.33 1570 9943.26 1569.86 
9944.74 1569.8 9946.38 1569.74 9949.86 1569.63 9952.1 1569.6 9953.561569.606 
9954.37 1569.61 9958 1569.6 9959.76 1569.54 9960.49 1569.55 9961.3 1569.57 
9961.41 1569.56 9961.93 1569.6 9962.21 1569.58 9963.01 1569.57 9964.18 1569.55 
9966.4 1569.43 9972.13 1569.5 9980.93 1569.7 9984.85 1569.75 9991.34 1569.73 
9994.81 1569.66 9995.03 1569.710001.19 1569.6910001.44 1569.64 10001.6 1569.61 
10002.56 1569.4110005.72 1568.810006.33 1568.6 10007.8 1569.0810009.74 1569.59 
10009.83 1569.610009.88 1569.610010.38 1569.6110015.07 1569.69 10016.4 1569.69 
10021.87 1569.710026.01 1569.710032.73 1569.6910036.48 1569.6910005.16 1569.68 
10046.04 1569.310047.53 1568.78 10050.5 1569.3810053.28 1569.9510053.74 1569.97 
10054.5 157010066.351570.56910078.86 1571.1710097.77 1571.9910098.58 1572 
10098.84 1572.05 10102.5 157210110.62 1572 10117.3 1571.9810117.65 1572 
10127.23 1571.?610138.43 1571.9210139.42 1571.9210141.96 1571.9 10143.3 1571.63 
10145.35 1571.5810146.23 1571.5910151.76 1571.9 10152 1571.910155.48 1572 
10156.57 1571.9910156.78 1572 10157.9 157210158.87 1572.0610176.82 1572.69 
10194.71 1573.2610195.51 1573.310203.75 1573.3410236.67 1573.5910244.79 1573.71 
10266.94 157410269.87 157410274.42 1574.1 10276.5 1574.2810279.39 1574.28 
10285.72 1574.2910294.75 1574.710304.33 1574.9610307.15 1574.6810311.25 1574.35 
10313.37 1574.3910317.92 1574.410319.14 1574.4610320.77 1514.5210343.04 1574.96 
10355.56 1575.0910356.88 1575.110357.28 1575.1110357.74 1575.1310372.65 1575.51 
10392.61 1576.0110393.07 157610394.28 1576.0410410.33 1576.26 

Manning's n Values "urn= 3 
sta n val Sta n Val sta n val 

* * * * ~ * f . * * * f * + l * * . * * * * * ~ * ~ ~ ~ ~ ~ * ~ ~ ~ ~ ~ ~ ~ % ~ ~ , * * ~ , * ~  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9921.0810066.35 495 496.42 470 .1 .3 

Right Levee Station=10098.84 Elevation= 1572.05 
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CROSS SECTION OUTPUT Profile #1 
t f * * * * * * * * * , * * * * * * * * * ~ ~ , * * * * ~ . * * * + * * * * * * , * ~ * + * * , * , + * ~ * ~ * * * & * ~ * * * ~ ~ ~ ~ ~ % * * * * * * * . * * * ~ * * * . * * ~ * * * ~ ~ *  

* E.G. Elev lit) 
* Vel Head lftl 
* W.S. EleV Iff1 

* Element 
* Wt. n-Val. 
* Reach Len. (ft) 
Flow Area lsq ftl 
Area (sq ftl 
Flow icfsl 
Top Width (it1 
Avg. Vel. Lft/sl 

+ Hydr. Depth (ftl 
* Conv. lcfal . -~. . . , 

Wetted Per. (ftl 
Shear llb/so ftl 

Left OB 
0.033 

495.00 
14.37 
14.37 
40.10 
21.24 
2.79 
0.68 
497.8 
21.29 
0.27 

Channel 
0.060 

496.42 
264.60 
264.60 
785.04 
145.27 
2.97 
1.82 

9746.8 
145.87 
0.73 

Right 08 
0.033 * 

470.00 * 
10.95 * 
10.95 ' 
24.86 * 
22.10 ' 
2.27 ' 
0.50 * 
308.6 * 
22.12 ' 
0.20 ' --  ~~ 

* Alpha * 1.01 * stream  owe; jlb/ft $1 * 0.76 * 2.18 * 0.46 * 
* Frctn Loss lft) * 4.08 * Cum Volume lacre-ftl + 0.83 * 4.92 * 2.13 * 
* C s E LOSS iftl * 0.01 * Cum SA (acres1 0.96' 2.29 * 1.80 * 
+ * * * * * * * . * * f f , * * ~ * t + * * * ~ . ~ , * * * / * * * * * ~ * , ~ * * ~ * * * . * * * * * * ~ * * ~ * * * * * , * ~ * * ~ ~ * ~ * ~ * ~ ~ * * + ~ . * * * , * , * * + * * ~ ~ *  

Warning: The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION OUTPUT Profile #2 
I * l t * * * * * i * f * f * * . * l ~ * * * * , * ~ ~ ~ , , * * + , ~ * ~ ~ * ~ . * * ~ * * * , ~ * . ~ * * , , ~ * * + * * * * ~ * * ~ , * ~ ~ * * ~ * * * * * + * ~ , ~ ~ , * * ~ ~ . ~ * *  

E.G. $lev (ft) * 1571.80 * Element Left 08 * Channel + Right OB * 
* Vel Head lftl + 0.15 *Wt.n-Val. * 0.060 * 
* W.S. Elev lft) * 1571.65 * Reach Len. lftl 495.00 * 496.42 ' 470.00 
Crit W.S. lft) 1570.78 * Flow Area lsq ftl * 273.98 ' 

* E.G. Slope (ft/fti '0.006097 ' Area isq ft) * 273.98 * 
* 0 TOral Icf-1 * 850.00 * F l n w  lrfsl 850.00 * - - ~ ... .~ . . . . , . - - , ~~~ ~ 

* Top Width (ftl * 145.27 * Top Width (ftl * 145.27 * 
* vel Total Ift/s) 3.10 * Avg. Vel. lft/sl 3.10 ' 
* Max Chl Dpth (ft) * 3.05 * Nydr. Depth (ft) * 1.89 * 
Con". Total icfs) * 10234.7 * Conv. icfsl 10234.7 * a 

+Length wtd. iftl * 496.42 ' Wetted Per. (ftl * 147.90 * * 
* Min Ch El IftJ * 1568.60 * Shear (lb/sq ftl * 0.80 * 
* Alpha * 1.00 Stream Power llb/ft sl * * 2.47 * 
' Frctn Loss Iftl * 3.33 'CumVolumelacre-ftl * 0.17 * 6.02 * 0.56 * 
* C & E Loss (ft) * 0.01 * Cum SA (acres1 0.05 * 2.29 * 0.19 * 
t l * * l f * f f * * ~ * * * l * i * * * * * * * ~ ~ ~ * , * * * * ~ , ~ ~ ~ * . , , * * * * . ~ ~ * * * , , * , * * * , * * . * ~ * * * b * ~ + * ~ ~ * ~ * ~ * ~ ~ * ~ , * . , . * * * * ~ ~  

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Warning: The parabolic search method failed to converge on critical depth. The program will try 
the 

crass section slice/secant method to find critical depth. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface w a ~  wed. 

Profile X1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

****+*+,*%*****,.* 
+ Pos Left Sta ' Right sta ' Flow * Area ' W.P. ' Percent * 

Hydr * Velocity 
* ilt) Ift) + (cis) i5g ftl (ftl * con" 

'Depthlft) * (ft/sl * 
' 1 1.08 9536.94 * 9921.08 * 40.10 * 14.37 * 21.29 ' 4.72 * 
0.68 * 2.79 * 
2 * Chan * 9921.08 * 10066.35 * 785.04 * 264.60 * 145.87 ' 92.36 * 

1.82 ' 2.97 * 
' 3 ROB * 10066.35 10098.84 ' 24.86 10.95 * 22.12 * 2.92 ' 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need far additional cross sections. 



• Note:  M u l t i p l e  c r i t i c a l  d e p t h s  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  d e p t h  w i t h  t h e  
l o w e s t ,  v a l i d ,  

w a t e r  surface wa3 u s e d .  

P r o f i l e  It2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* Pos * L e f t  S t a  * R i g h t  S t a  * Flow * Area * W.P. ' P e r c e n t  * 
Hydr * V e l o c i t y  
* * ( f t l  ( f t l  * l c f s l  * (sq f t )  * rft) * Con" 

* D e p t h l f t l  * l f t / s l  * 
1 * Chan * 9921.08 ' 10066.35 * 850.00 * 2 7 3 . 9 8  * 1 4 7 . 9 0  * 100.00 * 

1 . 8 9  ' 3 .10  * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

****.%****+******* 

Warning:  The e n e r g y  l o s s  was g r e a t e r  t h a n  1 . 0  f t  ( 0 . 3  m l ,  be tween  t h e  c u r r e n t  a n d  p r e v i o u s  cross 
s e c t i o n .  T h i s  may i n d i c a t e  t h e  n e e d  for a d d i t i o n a l  cross s e c t i o n s .  

Warning:  The p a r a b o l i c  search method f a i l e d  t o  converge on c r i t i c a l  d e p t h .  The program w i l l  t r y  
t h e  

cross s e c t i o n  s l i c e l e e c a n t  method t o  f i n d  c r i t i c a l  d e p t h .  
Note: M u l t i p l e  c r i t i c a l  d e p t h s  were found  a t  t h i s  location. The c r i t i c a l  d e p t h  w i t h  t h e  
l o w e s t ,  v a l i d ,  

w a t e r  surface was u s e d .  

CROSS SECTION 

RIVER: T4N-R3W-SO9 
REACH: REACH-1 RS: 0.204 

INPUT 
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  nun= 1 8 6  

S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  
I * l t t * * l * , * * * * . * * * + - * * ~ . ~ * ~ * * + * * ~ * * * * * * * , * ~ ~ * * ~ * ~ * , ~ * ~ * * * ~ ~ * , * , * * * * ~ * ~ ~ ~ * * ~ * * * ~ ~  

9150.96 1572  9152.7 1572 9161 .43  1 5 7 2 . 0 6  9190 .03  1 5 7 2 . 3 6  9202 .16  1 5 7 2 . 4  
9219.87 1 5 7 2 . 5 5  9236.81 1 5 7 2 . 6 8  9254.65 1572.72 9270.46 1 5 7 2 . 8  9288 .17  1 5 7 2 . 8  
9318.28 1572.74 9330.11 1572.7 9338 .31  1572 .68  9374.92 1573 .08  9380.34 1 5 7 3 . 1  
9422 .58  1573.27 9423.87 1 5 7 3 . 2 6  9425 .2  1573.27 9470.88 1 5 7 3 . 1 1  9 4 7 1 . 3 1  1573 .1  
9483.83 1573 .28  9515.78 1 5 7 3 . 8 7  9523.93 1573.78 9529.47 1 5 7 3 . 8 2  9561.69 1573 .8  
9 5 6 3 . 3 1  1573 .86  9568.19 1573.9 9568.32 1 5 7 3 . 9 1  9577.14 1 5 7 3 . 9 5  9580 .73  1574 
9581.32 1 5 7 4 . 0 1  9594 .7  1574 9602.66 1574 9607.24 1574 .06  9 6 1 0 . 8 3  1574 .06  
9612.49 1574 .05  9618.19 1574 9625 .34  1573.97 9 6 3 3 . 5 1  1573 .8  9634 .08  1 5 7 3 . 8  
9644.27 1573 .74  9648 .17  1 5 7 3 . 6  9648.43 1573.59 9648.56 1 5 7 3 . 5 9  9658.7 1 5 7 3 . 3  
9659.81 1573 .25  9668.21 1573  9674.73 1572.82 9681.29 1572.62 9 6 8 6 . 1 1  1 5 7 2 . 4 6  
9690.91 1572 .28  9695.87 1572 9696.53 1572 9700 .16  1571 .84  9701.83 1571 .73  
9703.74 1 5 7 1 . 6  9706 .17  1571.4 9708.92 1571.29 9710.66 1571 .18  9713.24 1571.13 
9715.66 1 5 7 0 . 9 5  9718.29 1570 .9  9720 .43  1 5 7 0 . 8 9  9721.8 1 5 7 0 . 8 9  9725.34 1570.62 
9726.71 1 5 7 0 . 6 2  9727 .99  1 5 7 0 . 6  9730.08 1570 .58  9732.36 1 5 7 0 . 5 3  9 7 3 5 . 1 1  1 5 7 0 . 4 9  

9737 .8  1570 .48  9742.14 1510 .5  9745.08 1 5 7 0 . 4 9  9747.27 1570 .39  9750 .25  1570.29 
9753 .85  1 5 7 0 . 1 6  9757.14 1570 9757.42 1570.02 9757.48 1570  9762.21 1569 .7  

9763.4 1569,.6 9764 .21  1569 .5  9767.47 1569.59 9768.47 1 5 6 9 . 5 3  9771.56 1 5 6 9 . 5 6  
9772.7 1569.52 9775.59 1569 .5  9776.83 1569.48 9782 .85  1 5 6 9 . 3 2  9788.02 1569.18 

9790.26 1569 .17  9793 .02  1 5 6 9 . 2  9797 .57  1 5 6 9 . 0 3  9801 .14  1569 .02  9807 .21  1 5 6 8 . 9  
9810.17 1568 .8  9812.04 1 5 6 8 . 8 1  9815.2 1568 .75  9816 .55  1568.74 9819.74 1568 .73  
9820.68 1568 .7  9823.94 1568 .74  9827.99 1568 .68  9831.03 1568 .67  9834.4 1 5 6 8 . 6 1  
9 8 3 5 . 6 1  1 5 6 8 . 6  9855.75 1 5 6 8 . 0 1  9856.67 1568  9881.59 1567 .59  9887.23 1567 .55  

9893 .2  1 5 6 7 . 4  9895.85 1 5 6 7 . 3 7  9898.24 1 5 6 7 . 3  9900 .85  1 5 6 7 . 2 3  9903 .45  1567.15 
9905 .72  1 5 6 7 . 1  9908 .64  1567.02 9911.07 1566 .96  9914.07 1 5 6 6 . 8 9  9922.28 1 5 6 6 . 7 1  
9942.73 1566 .3  9945 .56  1566 .21  9948.511566.146 9950.15 1566 .11  9953 .4  1566  
9963 .17  1 5 6 5 . 3 8  9968.2 1565 9971.3 1564 .88  9971.7 1564 .73  9974 .33  1565 .14  
9975.14 1 5 6 5 . 3 2  9982 .98  1565.7 9996.4 1565.99 9996.53 1565 .9410000 .74  1 5 6 4 . 3 4  

10002.59 1 5 6 4 . 7 1  1 0 0 0 6 . 6  1565.610014.04 1 5 6 5 . 7 6  10027 .1  156610029 .48  1566.05 
1 0 0 3 1 . 2  1566 .0810031 .49  1566.0710033.52 156610034.67 156610036 .86  1565 .94  

10037.28 1565.9410037.28 1565.910039.79 156610040.34 1566 .0110052 .01  1 5 6 6 . 2 7  
10064 .68  1566 .510067 .83  1566.510072.49 1566 .6410072 .79  1566.6510074.53 1 5 6 6 . 7 3  

1 0 0 8 1 . 5  1566 .910081 .74  1566.910081.84 1566.9110084.84 1567.1610084.94 1 5 6 7 . 2  
10089.44 1567.3610101.21 156810107.78 1568.1710118.47 1568.5710128.32 1 5 6 8 . 2  
10130.52 1568.1710139.65 156810142.53 1567 .9410144 .45  1567 .9310145 .54  1 5 6 7 . 9  
10146 .25  1567.9410147.32 1567.9510148.04 156810148.05 156810151 .43  1 5 6 8 . 1  
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Warning: The conveyance ratio [upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

9 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

Profile $2 
I ~ l + f f f * f * f * * * * f _ f , ~ ~ * * ~ ~ ~ + ~ ~ ~ . ~ ~ ~ - * ~ - ~ ~ ~ ~ ~ ~ * * * + * ~ * ~ ~ ~ ~ ~ * * * * * * + ~ ~ ~ + * * * ~ * * * * ~ ~ ~ ~ * * * ~ ~ % * * * ~ ~ ~ ~ * , ~ ~ ~  

**************%***  
Po3 * left Sta * Right Sta * Flow * Area W.P. * Percent * 

Hydr * Velocity * 
* * lft) * iftl * lcfsl lsq ftl * (ftl conv 

*Depth(ft) * (ft/s) " 
* 1 * Chan * 9942.73 * 10031.20 * 850.00 * 231.54 * 93.17 * 100.00 * 
2.62 * 3.67 * 

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: T4N-R3W-SO9 
REACH: REACH-1 RS: 0.104 

INPUT 
Description: Levee added-Ridge not overtopped per BFE calcs, low ground left of 

levee appears to be minor tributary flowing into floodplain 
Station Elevation Data num= 211 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
* * * * * * * f f l * * * l * * * * * * * * * * * * * t t t * * * * * * * * ~ * * * * * * * ~ * * * ~ ~ * * * * * * ~ ~ * , ~ ~ * ~ * * * * * * * * * ~ ~  
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Manning's n values num= 3 
Sta n Val Sta n Val Sta n Val 

*************************.%*,******************%* 
9125.57 ,033 9977.99 .0610048.86 ,033 

Bank Sta: Left Right Lengths: Left Channel Right CaeEf Contr. Expan 
9986.5510022.61 355 379.25 363 .1 .3 

Left Levee Station- 9888.57 Elevation= 1567.2 

CROSS SECTION OUTPUT Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* E.G. Elev (ftl * 1563.89 * Element Left OB * Channel * Right 08 * 
Vel Head (ft) * 0.19 * Wt. n-Val. * 0.052 ' 0.060 * 0.048 

* W.S. Elev (ft) * 1563.70 ' Reach Len. ift) * 355.00 * 379.25 * 363.00 * 
* Crit W.S. (it) * 1562.85 7 Flow Area lsq ft) 23.23 * 121.57 ' 109.52 
E.G. Slope (ft/ft) *0.004948 ' Area lsq ft) 23.23 ' 121.51 * 109.52 * 

* Q Total icfsl 850.00 * Flow icfs) * 58.33 * 469.92 * 321.75 * 
* Top Width ( f t )  * 140.10 * Top Width (ft) * 20.58 36.06 * 83.46 * 
* Vel Total ift/s) " 3.34 * Avg. Vel. lft/s) 2.51 * 3.87 * 2.94 * 
* Max Chl Dpth (ftl " 5.25 ' Hydr. Depth lftl 1.13 ' 3.37 * 1.31 * 
+ Canv. Total (cfs) + 12084.0 * Canv. lcfsl * 829.3 * 6680.5 * 4574.2 
* Length Wtd. (ft) * 370.22 Wetted Per. lftl * 20.72 * 36.78 * 83.91 ' 
* Min Ch El (ftl * 1558.45 * Shear lIb/sq ft) * 0.35 * 1.02 * 0.40 * 
Alpha 1.07 ' Stream Power lIb/ft s l  * 0.87 ' 3.95 * 1.18 ' 
Frctn Loss ift) 2.32 * Cum Volume (acre-it) * 0.29 ' 0.78 * 0.71 ' 

* C b E LOSS (ft) * 0.03 ' Cum SA (acres) * 0.16 * 0.20 * 0.46 * 
* f f f / * * t * * * ~ , t * * * * i f t i * * * * . ~ * ~ ~ * * * l * * * ~ * * ~ , ~ ~ . ~ ~ * * . ~ * ~ * * ~ . * ~ . * , . * . ~ + * * . * * . * + * ~ * ~ * * * * * ~ ~ . * ~ * ~  - 
Warning: The energy lass was greater than 1.0 ft (0.3 ml. between the current and previous Cr055 

section. This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lotrest, valid, 

water surface was used. 

CROSS SECTION OUTPUT Profile #2 
* * * , * t . * ~ * * * * . f * * * * l t i * * * * , ~ . ~ * * * * * * * * * * ~ , . * * ~ ~ * * , , ~ * * * * * , * * ~ ~ ~ , . ~ * * ~ * * . * . , * . . ~ . * * * ~ , * * * * k * * . * ~ *  

E.G. Elev iftl 
* Vel Head (ft) 

-. 
* Max Chl Dpth.lEt) 
* con". Total icfs) 
Lenath Wtd. lftl 

Element 
Wt. "-Val. 
Reach Len. (ftl 
Flow Area (sq ft) 
Area lsq ft) 
Flow lcfsl - - ~  .~ -, 
Too Width lftl 

~~ . A&. "el. (ftjs~ 
Hydr. Depth (Et) 
conv. ICf51 
Wetted Per. iftl 

Channel + Right 08 * 
0.060 * 0.060 * 
379.25 * 363.00 * 

. . 
* ~ i n - c h  El (ft) ' 1558.45 * Shear (lb/sq ftl * 1.77 * 1.12 ' 
Alpha * 1.03 ' Stream Power Ilb/ft 5 )  * 9.10 1 4.23 ' 

* Frctn Loss (ft) * 3.02 *CumVolume(ocre-ft) 0.17 ' 0.87 0.36 ' 
C & E LOSS (ftl * 0.02 * Cum SA iacre.51 * 0.05 * 0.20 * 0.11 ' 

**.l*.****.**,*t***~,,,~,***~,~*,*.,*~~*,*.~~,**~.~~~*~.+*'***~~.**.**,.*~*~*,*~~*~*,*~,,*.*~*~ 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Note: Multiple critical depths w e r e  faund at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

Profile #1 
t/ii*****l.*,*******,*.,,.**~**,*,***tlf***t*****,.t***l*.****~**.,*.~**~.*.~**,+.~.~*.*~.***~~. 
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Manning's n Values n m -  3 
Sta n val Sta n Val Sta n Val 

. * * * * * * * * * * * * r * * * * * ~ * * * , * ~ ~ * * * * * * * . * * ~ * * * * ~ + * ~ * *  

9224.46 ,033 9976 ,0610032.35 ,033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Enpan. 
9994.8210005.16 0 0 0 .1 .3 

Left Levee Station= 9974.61 Elevation= 1561.5 

CROSS SECTION OUTPUT Profile #l 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* E.G. Elev (ftl 
vel Head Iftl 

* W.S. Elev IftJ 
' Crit W.S. fftl 

,; * E.G. slope'(ft/ft~ 
Q Tatal (cfs) 

* Top Width (ft) 
* vel Total (ftls) 
* Max Chl Dpth (ftl 
" Conv. Total (cfsl 
* Length Wtd. (ftl 
* Min Ch El lft) 
* Alpha 
Frctn Loss (ftl 

* C & E LOSS (ft) 
, * / * * * * * / * * * *+ * * * t i * *  

* Element 
* we. n-val. 
Reach Len. Lftl 

*  low Area isq ftj 
' Area ( s q  ftl 
* Flow (c~s) 
* Tap Width (ftl 
* Avg. Vel. (ftlsl 
HydT. Depth (ftl 

* Con". (=fa) 
* Wetted Per. Iftl 
* Shear Ilblsq ftl * 
* stream Power llb/ft sl * 
* cum Volume lacre-ft) * 
* cum SA (acres) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Left 08 * Channel * Right OB 
0.060 * 0.060 * 0.060 

Note: Multiple critical depths were found at this location. The crltical depth with the 
lowest, valid, 

Water Surface was used. 

CROSS SECTION OUTPIIT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

' E.G. Elev (ftl 
* Vel llead lftl 
* W.S. Elev (ftl 
* CZit W.S. ift) 
* E.G. Slope iftlftl 
* Q Total Icfsl 
* Tap Width (it1 
* Vel Total (ftlsl 
* Max Chl Dpth IEtI 
* Conv. Total (cfsl 
Length Wtd. (ftl 

* Min Ch El (ftl 
* Alpha 
* Frctn Loss lftl 

* Element 
* wt. "-Val. 
* Reach Len. (ftl 
Flow Area (sq ftl 

* Area (sq ftl e 

* Flow (Cf~l 
* Top Width Iftl + 
* ~ v g .  Vel. (ftlsl 
* Hydn. Depth (Etl 
* canv. lcfsl 
* Wetted Per. lit) 
* shear (lblsq ftl + 
* Stream Power llblft sl * 
* Cum Volume (acre-ftl * 

Left OB 
0.060 

Channel 
0.060 

* Right OB * 
* 0.060 * 

* 52.10 ' 
* 52.10 * 

243.67 ' 
15.09 * 
4.68 * 

* 3.45 * 
* 2690.5 * 
* 17.30 ' 
* 1.54 - 
* 7.21 * 

+ c & E LOSS iftl * Cum SA (acres) 
* * * , r * * * l r * * * * * * * * * i t * t * * * ~ ~ ~ . ~ ~ * * * * t . . * ~ , * * * * ~ * * ~ ~ . * * * * ~ ~ ~ * * * . * * ~ ~ * ~ * ~ ~ . ~ ~ * * * * * ~ * * * * * ~ * * * * * *  







* (ftl * iftl * (cfsl (sq ftl * (ftl * Conv 
*Depth(ftl (ft/s) * 
* 1 * Chan * 9955.26 * 10009.45 * 380.00 ' 104.91 ' 56.30 * 100.00 
1.94 * 3.62 ' 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

******************  

warning: The energy loss was greater than 1.0 it 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: WASH 3-WEST 
REACH: REACH-1 RS: 6.811 

INPUT 
Description: 
station Elevation Data num= 26 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Manning's n Values num= 3 
Sta n val Sta n Val Sta n Val 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9681.78 ,033 9983.3 .04510026.17 ,033 

Bank Sta: Left Riaht Lenqths: Left Channel Risht Coeff Contr. ExDan 
9983.310026:17 586 666.45 577 .1 . 3  

CROSS SECTION OUTPUT Profile tl i 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* E.G. Elev (ftl 
vel Head (ftl 

* W.S. Elev lft) 
* Crit W.S. ift) 
' E.G. Slope (ft/ft) 
* Q Total (cfsl 
* Too width iftl 

* 1741.50 * Element 
* 0.10 * wt. n-val. 
* 1741.39 * Reach Len. lft) 
* 1741.19 * Flow Area lsq ftl 
*0.006894 * Area isq ft) 
* 380.00 ' Flow rcfsl -~~ ~~ ~ ~ .~ ~. 
* 257.00 TOO Width iftl 

* Left 08 * Channel * Right OB * 
* 0.033 * 0.045 0.033 * 
* 586.00 * 666.45 * 577.00 * 
* 64.31 * 45.34 * 41.06 * 

64 31 * 49.34 * 41.06 

, ~ ~ .  - ~~ . ~~~ 
~ ~~ 

* ~ e i  Total ift/s~ * 2.52 * AYQ. vel. iftjs) * 2.64 * 2.84 * 1.99 
~~ . . ,  

* Man Chl Dpth lft) * 1.99 * Hydr. Depth lit1 0.59 * 1.06 ' 0.39 ' 
* Conv. Total icfs) * 4576.5 * Conv. icfs) * 2042.4 * 1549.0 * 985.1 * 
* Length Wtd. (ftl * 617.43 * Wetted Per. (ft) * 108.58 ' 43.08 * 105.56 ' 
* Min Ch El lft) * 1739.40 * Shear (lb/sq ft) * 0.25 * 0.45 0.17 * 
Alpha * 1.05 * Stream Power (lb/ft sl * 0.67 * 1.29 * 0.33 * 
Frctn Loss lft) * 4.03 * Cumvolume (acre-ft) * 221.00 * 262.62 * 174.77 * 
C 6 E Lo55 ict) * 0.00 * Cum SA (acres) * 144.70 * 98.80 * 126.09 * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev Ift) 
* Vel Head (ft) 
* W.S. Elev (ft) 
* Crit W.S. (ft) 
+ E.G. Slope lft/ft) 
* Q Total lcfs) 
* Top Width (ft) 
* Vel Total lft/sl 
* Man Chl Dpth (it1 
' COnv. Total lcfsl 
* Length wtd. iftl 

1742.29 * Element 
* 0.20 *WC.n-Val. 
* 1742.09 * Reach Len. ift) 

* Flow Area isq £ti 
*0.005205 * Area (sq ftl 
* 380.00 Flow lcfsl 
* 65.22 * Top Width (ft) 
* 3.55 ' Avg. Vel. (ft/s) 
* 2.69 * Hydr. Depth (it) 
* 5267.3 Conv. Icfs] 
* 653.22 * Wetted Per. ift) 

* Left OB 
* 0.033 

586.00 
* 31.75 
* 31.75 
* 124.94 
* 22.35 
* 3.94 
* 1.42 
' 1731.8 
* 23.81 

Channel 
0.045 
666.45 
75.30 
75.30 
255.06 
42.87 
3.39 
1.76 

3535.5 
44.41 

Right 08 * 

577.00 
* 



* Min Ch El (ft) * 1739.40 * Shear (lb/sq ftl * 0.43 ' 0.55 * * 
* Alpha 1.02 * Stream Power (Ib/ft s )  * 1.70 * 1.87 ' 
* Frctn Loss lftl * 4.35 ' Cumvolume (acre-ftl * 57.79 . 314.09 * 41.88 * 
* C & E LOSS (ft) 0.00 * Cum SA lacresl * 15.15 * 98.79 * 13.76 * 
t + * * * * * t t * * * * * * f l f * , * ~ ~ * ~ * * * * , * * * * * , , * * * . * . * * * * * * * * . * * , ~ ~ * * * ~ ~ * * * * * * * ~ ~ * * * * * ~ ~ * * * * * * * ~ * ~ . ~ * , % ~ *  

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need f o r  additional cross sections. 

Profile 41 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

**+**,**,*~+**+*** 
* Po5 * Left Sta + Right Sta * Flow * Area * W.P. * Percent * 

Hydr Velocity " 
* Iftl * (ft) * (cis) * (sq ftl + Lftl Conv 

'Depth(ft1 * iit/sl * 
' 1 * LOB * 9832.54 * 9983.30 * 169.59 * 64.31 ' 108.58 44.63 * 
0.59 * 2.64 * 
* 2 * Chan *9983.30 *10026.17 * 128.62* 45.34* 43.08* 33.85' 
1.06 2.84 * 
* 3 * ROB * 10026.17 * 10262.60 * 81.79 * 41.06 * 105.56 ' 21.52 * 
0.39 * 1.99 
f * * f * X * * * * * * * t l * * f * + t * * * + t + * * * ~ * * * * , * , , * * * * , * ~ * * * * * ~ * * * * ~ . , * * * ~ * ~ * ~ * * + ~ ~ ~ ~ * * * ~ ~ ~ * * * ~ * ~ ~ ~ * * * * ~ . * * * * ~ *  

*******,.********* 

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile 82 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

t*.*t.*********ttt 

* Po5 + Left Sta * Right Sta * Flow * Area * W.P. * Percent * 
Hydr Velocity * 

* iftl * iftl * (CfS) (sq ftl * (ftl * COD" 
'Depth(ft1 + ift/sl + 

* 1 * LOB * 9832.54 * 9983.30 + 124.94 31.75 + 23.81 * 32.88 * 

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: WASH 3-WEST 
REACH: REACH-1 RS: 6.685 

INPUT 
Description: . 
Station Elevation Data num= 29 

Sta Elev Sta Elev Sta E l e v  Sta Elev Sta Elev 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n val 

* * . * . t * * * * , * f t * * ~ t * * * * t * * * * t * * t t + * * * ~ ~ * ~ * ~ * * * * * ~  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9334.8210008.63 574 552.85 514 .1 .3 

I 
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* 
+ Ifti ift) (cfs) isq ft) * lit1 * Con" 

*Depth(ft) (ft/s) * 
* 1 * Chan * 9934.82 * 10008.63 + 380.00 * 101.25 - 75.93 * 100.00 * 
1.37 * 3.75 
* * t f * * * * , * , t l * l * * * * ~ , * * , * ~ * * ~ * * , * ~ ~ ~ ~ ~ , * * * ~ ~ * ~ ~ * ~ ~ * * * * ~ ~ * ~ ~ ~ ~ * * * , * * ~ * * , . ~ * * ~ ~ * * , ~ ~ * ~ ~ ~ ~ * ~ * ~ * * ~ , * +  

*****/,,,***,***** 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: WASH 3-WEST 
REACH: REACH-1 17.7: 6.578 

INPUT 
Description: Levee added-Ridge not Overtopped per BFE C ~ ~ C S ,  low ground left of 

levee appears to he minor tributary flawing into 
floodplain 

Interpolated point added at (10071.6, 1733.804) to set 
bank station 

Station Elevation Data num- 33 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

I l f f l * * * * * * * ~ * * * * * t * + * * * * ~ , ~ ~ * * * . * * * + . % * * * ~ * * * ~ . ~ ~ ~ ~ . , * * * ~ ~ * * , ~ * , ~ * * * ~ * ~ * . ~ * ~ * ~ * *  

Manning's n Values mum= 3 
Sta n Val Sta n Val Sta n Val 

**+*i t* l***** '**r* ,* t I**** , -**++**~**~********* .*  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9957.6110063.99 549 555.83 482 .1 .3 

Left Levee Station= 9786.83 Elevation= 1734.63 

CROSS SECTION OUTPUT Profile #I 
* * * t r * i * * * * * * * t * * r t , + * ~ , ~ ~ ~ * * * * ~ ~ * * r - t ~ ~ * * * * ~ * ~ * , * * ~ * * , ~ * ~ ~ ~ * ~ * * * ~ + * * * ~ , , * ~ * . ~ * * * ~ * * ~ ~ * * ~ ~ ~ ~ ~  

* E.G. Elev (ftl * 1734.19 ' Element * Left 08 Channel * Right OB ' 
' Vel Head (ft) * 0.06 ' Wt. n-Val. * 0.033 + 0.045 ' 0.044 * 
* W.S. Elev (it) * 1734.13 * Reach Len. (ftl * 549.00 ' 555.83 ' 482.00 * 
* Crit W.S. lit) * 1733.96 ' Flow Area lsq ft) 41.75 ' 84.91 ' 74.50 ' 
* E.G. Slope lft/ft) *0.005886 ' Area isq ftl 41.75 * 84.91 * 74.50 * 
+ Q Total (cfs) * 380.00 +  low Icfs) * 89.60 ' 185.07 ' 105.33 * 
Top Width iff) * 388.78 * Tap Width ift) 85.04 * 106.38 ' 197.37 ' 
Vel. Total (ft/s) 1.89 * Avg. Vel. (ft/sl 2.15 - 2.18 ' 1.41 ' 

* Max Chl Dpth (ft) 1.37 ' Hydr. Depth Lftl * 0.49 * 0.80 * 0.38 ' 
+ Conv. Total (cfs) 4953.1 ' Conv. (cfs) * 1167.9 * 2112.3 ' 1373.0 ' 
* Length Wtd. iftl * 544.39 * Wetted Per. (ftl * 85.26 ' 106.39 * 191.37 * 
* Min Ch El lft) ' 1733.02 Shear ilb/sq fti 0.18 ' 0.29 0.14 ' 
* Alpha * 1.11 ' stream power (lb/ft s) * 0.39 ' 0.64 * 0.20 ' 
* Frctn Loss (ft) * 3.18 * Cumvolume (acre-ft) ' 220.06 ' 260.68 ' 173.27 ' 
* C & E LOSS (ft) * 0.01 * Cum SA (acres) + 141.84 * 96.76 ' 123.01 ' 
, * f * * f * j , * , * * * + * * * * * , * , ~ * * ~ ~ * , , ~ * , + ~ ~ . * ~ ~ ~ * . * . * * . , , ~ ~ * , * * * * ~ , . * ~ ~ * * * ~ . ~ . + . . * ~ . * * * * ~ ~ * * * * ~ * ~ * ~ * +  

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional crass sections. 

Warning: The energy loss was greater than 1.0 ft (0.3 in). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 



CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* E.G. Elev lftl 1734.85 * Element * Left OB * Channel ' Right 08 
* Vel Head (ftl 
* W.S. Elev (ftl 
* Crit W.S. (ftl 
* E.G. Slope (ft/ftl 
* Q Total (cfsl 
Top Width (ftl 

* vel Total (ftjsl 
* Max Chl Dpth lftl 
+ Conv. Total lcfsl 
* 7,enorh W+d lftl 

Wt. n-Val. 
Reach Len. (ftl 
Flow Area (sq ftl 
Area lsq ftl 

>... ... 
* Min Ch El (ftl 1733.02 ' Shear llb/sq ftl * 0.33 * 
* Aloha * 1.00 * S t r e a m P o w e r ~ l b / f t s l ~  * 0.83 * . ~~~ 

* ~ i c t n  Loss lft) * 3.00 * Cumvolume lacre-ftl 57.57 * 311.14 ' 41.88 * 
* C 6 E LOSS lftl * 0.02 - Cum SA (acres1 * 15.00 * 96.76 ' 13.76 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

Profile #1 
* * * * * t * * * * * * * * * * * * * * * * * % * * * * * * * * * f * * f * * * * * * s * * * * * * * * * * * * * * * * + * * * * * * * * * * + * * * * * * * * * * * + * * * * * * * * * , , * *  

********** ,***%*** 
+ Pos Left Sta * Right Sta ' Flow ' Area * W.P. * percent * 

i r  * Velocity * 
* (ftl (ftl - lcfsl * (sq ftl * iftl * con" 

*Depth(fti * (it/$) * 
' 1 * LOB 9786.83 ' 9957.61 * 89.60 * 41.75 * 85.26 * 23.58 
0.49 * 7 1 5  ' -... 
* 2 * Chan 9957.61 * 10063.99 * 185.07 * 84.91 * 106.39 * 48.70 * 
0.80 ' 2.18 * 
* 3 ROB 10063.99 * 10320.10 ' 105.33 ' 74.50 * 197.37 * 27.72 * 
0.38 * 1.41 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
********.********* 

warning:   he conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the 
lowe~t, valid, 

water Surface was used. 

Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

******.********..+ 
* gos Left Sta * Right Sta * Flow * Area * W.P. ' Percent 

Hydr * Velocity * 
* * Iftl * iftl lftl * COD" (CfSl * 15q ftl * 
*Depth(ftl lft/sl * 
' 1 * Chan * 9957.61 * 10063.99 * 380.00 * 150.43 ' 108.68 * 100.00 ' 
1.41 * 2 . 5 3  * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

, ********** ,******  

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: WASH 3-WEST 





section.  his may indicate the need for additional cross sections. 
Note: Multi~le critical deoths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

+tt*+*t*,********* 

* Pos left sta * Right Sta ' Flow * Area * W.P. * Percent * 
Hydr Velocity ' 

* lft) * (ft) lcfs) * (sq ft) * lft) * CO"V 
*Depthlit) lft/s) * 
* 1 * LOB * 9683.85 * 9953.78 358.44 * 123.60 ' 159.14 * 53.50 ' 
0.78 * 2.90 * 
' 2 * Chan * 9953.78 * 10040.22 ' 295.67 * 104.76 * 88.24 ' 44.13 * 
1.21 * 2.82 
' 3 ROB 10040.22 ' 10178.03 " 15.89 ' 10.13 * 32.76 2.31 ' 
0.31 ' 1.57 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
**********,**,**** 

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water Surface Was used. 

Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

t**,*tt*********** 

* POS * Left Sta * Right Sta ' Flow * Area * W.P. ' Percent * 
Hydr ' Velocity * 

(ftl ifti " lcfs) lsq ft) * ltt) * Con" 
*Depthlft) * (ft/s) * 
* 1 * Chan * 9953.78 * 10040.22 ' 670.00 ' 165.40 * 91.12 * 100.00 
1.91 ' 4.05 * 
f * . t ~ f f ~ f , * ~ * * f f * * * * , * , % * * * * * * * * ~ * ' ~ ~ - ~ ~ ~ ~ ~ ~ * ~ ~ ~ ~ % * ~ * * ~ ~ ~ ~ ~ ~ * ~ ~ ~ ~ ~ * ~ ~ ~ * * ~ ~ ~ * ~ * ~ . ~ ~ ~ . ~ * ~ . , ~ . ~ ~ . * ~ *  I 
* l l - t * t - t * * * * * i * i t  

warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: WASH 3-WEST 
REACH: REACH-I RS: 6.387 

INPUT 
Description: . 
Station Elevation Data "urn= 24 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. * * f * *~ f l l . i * *+ * * * * / I * * * * .~~* *~ * ,~ *~~~ .~~ ,~ *~* * * * * * * *~ *~~ , , * * * , * . , , ~%~*~~~~~~~*~  

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

................................................. 
9400.09 ,033 9936.19 ,04510070.14 ,033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9936.1910070.74 334 363.05 374 .I .3 

CROSS SECTION OUTPUT Profile #I 
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warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross :. .. .d 
section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: WASH 3-WEST 
REACH: REACH-1 RS: 6.318 

INPUT 
Description: 
Station Elevation Data num- 20 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n values num- 3 
Sta n Val Sta n Val Sta n Val 

................................................ 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
990710062.77 558 579.9 558 .1 .3 

CROSS SECTION OUTPUT Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev Iftl 
vel Head lftl 

* W.S. Elev lftl 
* Crlt W.S. lftl 
+ E.G. Slope ift/ftl 
* Q Total lcfsl 
+ Top Width lft) 
* Vel Total (ft/sl 
* Max Chl Dpth Iftl 
* Conv. Total icfs) 
I.enath Wtd. lftl 

Element 
Wt. "-Val. 
Reach Len. ift! 
Flow Area isq ftl 
Area lsq ftl 
Flow icf3) 
Top Width iftl 
Avg. vel. Ift/sl 
Hydr. Depth iftl 
Conv. lcfsl 
Wetted Per. lft! 

Left OB 
0.033 
558.00 
54.26 
54.26 
121.70 
103.62 
2.24 
0.52 

1587.1 
103.62 

Channel 
0.045 
579.90 
128.63 
128.63 
286.68 
155.77 
2.23 
0.83 

3738.7 
155.77 

Right OB ' 
0.033 
558.00 * 
96.20 * 
96.20 * 

261.62 

=~~~ -~~ . . 
Min Ch El iftl * 1724.97 * Shear ilb/sq ftl * 0.19 ' 0.30 ' 0.26 * 

* Alpha * 1.03 * Stream Power llb/ft sl * 0.43 * 0.68 * 0.70 * 
* Frctn LOSS (ftl * 3.88 ' Cumvolume (acre-ft) * 217.48 257.13 * 171.87 * 
c & E LO55 (ft) * 0.00 *cums~iacresI * 138.10 * 93.13 119.94 a 

***********************.,********************+**,***********************%,*..***********.**+**%* 

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #2 
r * * * * * + * * * * r * * i . * * * * * * * ~ ~ * ~ ~ * ~ ~ ~ ~ ~ , * ~ * * + * * ~ , * ~ * * * * * * ~ ~ ~ ~ ~ * ~ . * * * ~ * ~ * * * * * * * , * , * * , ~ * * * * * , * * * ~ * , ~ * ~ *  

* E.G. Elev (ft) - 1726.62 * Element * Left OB ' Channel * Right OB * 
* vel Head (ft) * 0.16 * Wt. "-Val. * * 0.045 ' 
* W.S. Elev lit! - 1726.46 * Reach Len. lit1 * 558.00 * 579.90 * 558.00 * 
* Crit W.S. ift) * 1725.96 * Flow Area lsq ftl * 207.32 ' 
E.G. Slope lft/ft) *0.006676 * Area lsq ftl * 207.32 * 

* Q Total icfsl * 670.00 * Flaw lcfs) * 670.00 * 
* Top Width lft) 155.77 ' Top Width iftl * * 155.77 * 
Vel Total lft/sl 3.23 * Avg. Vel. ift/sl * 3.23 * 

* Max Chl Dpth Ift) * 1.49 * Hydr. Depth Iftl * 1.33 * 
* Canv. Total icfs) * 8200.0 Conv. Icfsl 8200.0 ' 
* Length Wtd. iftl 579.90 * Wetted Per. Iftl * * 158.14 * 
* Min Ch El lit) * 1724.97 * Shear llb/sq it1 0.55 * 
* Alpha * 1.00 * Stream Power (lb/ft $1 * * 1.77 ' 
* Frctn Loss lftl 3.65 * CumVolume (acre-ft1 57.57 * 305.41 * 41.88 * 
* c & E LOSS lftl * 0.01 * cum SA (acres1 * 15.00 * 93.12 * 13.76 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



Warning: The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross 
section. This may indicate the need for additional crass sections. 

I 
Profile #l 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
****,********+**** 
+ * Pos * Left Sta * Right Sta * Flow * Area  'k W.P. Percent * 
Hydr Velocity * 
* * (ft) * (it1 icfsl * (sq ftl * lit1 * Con" 
*Depthiftl ift/s) ' 
' 1 LOB * 9750.99 * 9907.00 * 121.70 * 54.26 ' 103.62 18.16 * 
0.52 * 2.24 * 
* 2 * Chan * 9901.00 ' 10062.77 * 286.68 * 128.63 * 155.71 * 42.79 * 
0.83 ' 2.23 + 

* 3 * ROB 10062.77 * 10322.85 * 261.62 * 96.20 * 137.60 ' 39.05 * 
0.70 * 2.72 + 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

***************,**  

Warning: The energy loss was greater than 1.0 ft (0.3 mi, between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
******,,*********+ 

* Pos * Left Sta * Right Sta * F l o ~  * Area * W.P. * Percent * 
Hydr * Velocity * 

* ift) * iftl * icfs) * isq ftl * (ftl Con" 
'Depthift) * (ft/sl * 
* 1 Chan * 9901.00 * 10062.77 ' 610.00 * 201.32 - 158.14 * 100.00 * 
1.33 * 3.23 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*,***,,**.**+***** 

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. ! 

i 
' CROSS SECTION 

RIVER: WASH 3-WEST 
REACH: REACH-1 8s: 6.209 

INPUT 
Description: 
Station Elevation Data num= 30 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Manning's n Values n u =  3 
Sta n Val Sta n Val sta n val 

* f * / f f * * f * ~ * * * * * * * . , ~ . , * * * * f l * * . ~ ~ * ~ * ~  

9412.58 .033 9921.06 ,04510221.66 ,033 

Bank Sta: Left Right Lengths: LeIt Channel Right Coefi Contr. Expan 
9938.4910034.05 494 512.79 482 . 1. .3 

CROSS SECTION OUTPUT Profile #1 
**  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ftl * 1122.16 * Element * Left 08 * Channel * Right OB * 
* Vel Head (ft) * 0.12 * Wt. n-Val. * 0.041 * 0,045 ' 0.045 * 
* W.S. Elev iftl * 1122.04 * Reach Len. iftl * 494.00 ' 512.79 * 482.00 * 
* Crit W.S. (ft) + 1121.82 * Flaw Area isq ftl * 15.21 * 112.97 * 121.60 * 
* E.G. slope (ft/ft) *0.008006 * Area isq ftl * 15.21 * 112.97 * 121.60 ' 
* Q Total icfs) 610.00 * Flow icfs) * 25.70 362.64 ' 281.66 * 



* Top Width Ifti 356.60 Top Width Iftl * 48.38 * 95.56 212.66 
* Vel Total jft/s) 2.62 * Avg. Vel. (ft/sl 1.69 + 3.21 * 2.21 * 
* Max ~ h l  ~ p t h  lftl * 3.11 ' Hydr. Depth lftl 0.31 * 1.10 0.60 * 
* Conv. Total (cfs) * 7487.9 * Conv. lcfsl * 287.3 * 4052.8 * 3147.8 * 
* Length Wtd. (ftl * 500.47 * wetted Per. lftl * 48.38 * 99.75 ' 212.67 * 
* Min Ch El (ft) ' 1718.93 * Shear ilb/sq ft) 0.16 ' 0.57 * 0.30 * 
* Alpha 1.13 * Stream Power lIb/ft sl * 0.27 ' 1.82 * 0.66 * 
* Frctn Loss lft) 3.07 * Cumvolume (acre-ftl * 217.03 255.52 * 170.44 * 
* C & E LOSS (ftl * 0.01 ' Cum SA (acres1 * 137.12 91.45 1n.70 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

warning:   he energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional crass sections. 

CROSS SECTION OUTPUT Profile #2 
............................................................................................... 

* E.G. Elev (ftj 1722.96 Element * Left OB * Channel * Right OB * 
* Vel Head lit) * 0.21 * Wt. n-Val. 0.045 * 
* W.S. Elev (ftl 1722.75 * Reach  en. (ftl * 494.00 * 512.79 * 482.00 * 
* Crit W.S. (ftl * Flow Area (sq ft) 180.40 * 
* E.G. Slope (ft/ft) *0.005955 ' Area lsq ft) * 180.40 * * 
Q Total (cfs) * 670.00 * Flow Icfsl * 670.00 * 

* Top Width lftl * 95.56 * Top Width (ftl * 95.56 * 
* Vel Total lft/s) * 3.71 * Avg. Vel. (ft/sl 3.71 * 
* Man Chl Dpth lft) * 3.82 ' Hydr. Depth lit) * * 1.89 * 
* Conv. Total (cfsl * 8682.2 * Conv. (cfsl * 0682.2 
* Length Wtd. (it] * 512.79 ' wetted per. lftl * 102.52 * * 
* M i n C h E l  (ftl * 1718.93 * shear (lb/sq ftl * * 0.65 * * 
* Alpha * 1.00 * stream Power (lb/ft sl * * 2.43 * 
* Frctn Loss (ftl * 3.41 * Cum volume (acre-ftl * 57.57 * 302.83 * 41.88 * 
C 6 ELOSS lftl * 0.00 * Cum SA (acres1 15.00 * 91.45 * 13.76 * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warnlng: The energy loss was greater than 1.0 it (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional crass sections. 

Profile #1 
f*f****l**ff*..fi*******l**f*ttt*****************~*.***~*********~**************~**~~~**"****~***~~~** 

Il*l***tt*****.*.* 

* POS * Left Sta * Right Sta * Flow ' Area * W.P. * Percent ' 
Hydr - Velocity * 
* * lft) * Iftl (cia) * (sq ft) * lftl Conv 
'Depthlftl * lft/s) * 
* 1 * LOB * 9705.54 * 9938.49 * 25.70 * 15.21 * 48.38 * 3.84 ' 

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

,*..****,**,*,*,** 
* POS ' Left Sta ' Right Sta * Flow ' Area * W.P. * Percent * 

Hydr Velocity 
* (ftl lit1 + I~f51 * (Sq ftl * lft) * conv 
'Depth(ft1 (ft/sl * 
* 1 Chan 9938.49 * 10034.05 670.00 * 180.40 * 102.52 ' 100.00 * 
1.89 ' 3.71 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

.******.**,*+****+ 

Warning: The energy lass was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION 
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1 RIVER: WASH 3-WEST 
' REACH: REACH-1 HS: 6.111 

INPUT 
Description: Interpolated point added at (10126.43.6, 1718.48) to set bank 

station. 
station Elevation Data num= 27 

Sta Elev Sta Elev Sta Elev Sta Elrv Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9505.53 1720.41 9548.25 1720.01 9591.63 1719.52 9634.38 1118.48 9671.32 1118.1 
9120.45 1718.58 9763.3 1718.66 9806.33 1718.9 9849.49 1718.74 9892.39 1718.48 
9935.41 1718.12 9945.581718.082 9978.46 1717.96 9989.1 1717.7 9992.05 1716.01 
9998.26 1716.710000.88 1717.83 10021.6 1717.89 10064.7 1718.0510107.19 1718 

1 0 1 2 6 . 4 3 1 7 1 8 . 4 8 3 1 0 1 5 0 , 6 1  1719.0910193.25 1720.11 10236.5 1720.3510279.59 1721.09 
10289.541721.25810322.34 1721.81 

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

*,*****,%********************.********,*+******* 
9505.53 ,033 9892.39 .04510126.43 ,033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9945.58 10064.7 519 563.28 529 .1 .3 

CROSS SECTION OUTPUT Profile H1 
* * * * r * * * * * t * * * * * * i * t ) I * * * ~ ~ * . . * * * * * ~ ~ , ~ ~ * ~ * * , * * ~ * + ~ * * * * * * * ~ ~ * * * * . * * * * * . ~ * ~ ~ ~ * * * * * ~ ~ . * * ~ * * * * * * + * ~  

* E.G. Elev (ftl * 1719.09 * Element * Left OB * Channel ' Right OB ' 
* Vel Head (ft) 0.08 * Wt. n-Val. * 0.038 ' 0.045 * 0.044 * 
* W.S. Elev Iftl * 1719.01 * Reach Len. (ft) * 519.00 * 563.28 * 529.00 ' 
" Crit W.S. (ftl 1718.69 ' Flaw Area (sq ft) * 114.98 * 141.11 * 62.15 * 
* E.G. Slope Ift/ft) *0.004846 * Area (sq ft) * 114.98 ' 141.11 ' 62.15 * 
* Q Total (cfs) * 670.00 * Flow Icfsl 178.33 * 361.69 * 129.98 * 
Top Width (ft) * 515.39 * Top width (ft) 313.56 * 119.12 * 82.71 

: * vel Total (ft/s) * 2.11 * Avg. Vel. Ift/s) * 1.55 * 2.56 * 2.09 ' 
I * Max Chl Dpth iftl * 3.00 * Hydr. Depth (it1 * 0.37 * 1.18 * 0.75 * 

* CODV. Total Icfsl + 9624.8 * Con". (cfsl * 2561.1 * 5195.8 * 1867.2 * 
* Length Wtd. Iftl 541.89 * Wetted Per. Ift) * 313.56 * 119.85 ' 82.73 * 
* Min Ch El Iftl 1716.01 * Shear (lb/sq it1 * 0.11 * 0.36 * 0.23 * 
* Alpha * 1.14 * Stream Power (lb/ft sl * 0.17 ' 0.91 ' 0.48 * 
* Frctn Loss lft) * 3.44 * Cum Volume (acre-ft) 216.30 * 254.03 * 169.39 * 
* C & E LOSS (ftl * 0.00 * Cum SA (acres) * 135.07 * 90.19 * 116.06 * 
* * t * l * * * * , / * , * * / i * * * ~ * , ~ ~ ~ * * * * t t * * * / t * ~ , * * * ~ * * ~ * + * * , . , ~ ~ ~ ~ * ~ , * . * . * ~ , * + ~ * * * ~ ~ ~ ~ ~ ~ * , * ~ * * , * , * * * ~  

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ftl * 1719.56 * Element * Left OB Channel. * Right OB 
* Vel Head (ft) * 0.21 * Wt. n-Val. * 0.045 ' 
* W.S. Elev lftl 1719.35 * Reach Len. (ft) 519.00 * 563.28 ' 529.00 * 
* Crit W.S. (ftl * 1718.02 * Flow Area (sq ftl * 181.02 ' 
E.G. Slope (ft/ftl *0.007451 * Area  i s q  ftl * 181.02 ' 

* Q Total (cfsl ' 670.00 * Flow ICES) * 670.00 * * 
* Top Width (ft) * 119.12 ' Top Width lftl * 119.12 * 
Vel Total (ft/sl * 3.70 * Avg. Vel. lft/s) * 3.70 " 

* Max Chl Dpth (ft) * 3.33 * Hydr. Depth Ifti * 1.52 * 
* con". Total (cfs) * 1758.5 * Con". Icfsl * 7758.5 * 
* Length Wtd. lftl * 557.61 ' Wetted Per. Iftl * 122.40 * 
Min Ch El (ft) * 1716.01 * Shear ilb/sq ftl * 0.69 * 

* Alpha * 1.00 " Stream Power ilb/ft 51 * 2.55 ' 
* Frctn Loss (ftl * 2.91 ' Cumvolume (acre-ft) * 57.51 * 300.10 * 41.88 * 
* C L E LOSS (ft) * 0.02 * Cum SA (acres1 * 15.00 * 90.19 + 13.76 * 
* * * * * * * * * f f * l / * * * * , * * * * ~ * , . ~ * A * , ~ ~ , * * * , ~ * * * * * , . * ~ * * * , ~ ~ ~ ~ + . * * * ~ * * , * + * . ~ * ~ * * * ~ , * * * * * * ~ * ~ * * * ~ * ~ * * *  

Warning: The cross section had to be extended vertically during the critical depth calculatians. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previaus cross 

section. This may indicate the need for additional cross sections. 
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Warning: The parabolic search method failed to converge on critical depth. The program will try 

cross section slice/secant method to find critical depth. 

I Profile #l 
* , * * * + * * * * + * * f * * * * . f f * * * * * * ~ ~ ~ ~ * ~ ~ % * , * ~ * * * * * , + * * * * * , , . * ~ ~ ~ * ~ ~ ~ ~ ~ * * ~ * , , * * * * * * * * * % ~ * * * ~ * * * * , , ~ ~ ~ % + ~  

***.*,,.********,, 

I Pos * Left Sta * Right Sta * Flow * Area * W.P. * Percent * 
Hydr * Velocity ' - * lftl Ifti * (cis) * lsq ftl ' (ftl * Con" i *Depthlft) * lft/s) * 
' 1 * LOB 9505.53 * 9725.56 + 33.47 * 25.45 * 93.53 * 5.00 * 
0.27 * 1.32 * 
2 LOB * 9725.56 * 9945.58 * 144.86 * 89.54 ' 220.03 * 21.62 * 

0.41 ' 1.62 ' 
" 3 Chan * 9945.58 10064.70 * 361.69 141.11 * 119.85 * 53.98 * 
1.18 * 2.56 * 
* 4 ROB * 10064.70 ' 10193.52 * 129.98 ' 62.15 82.73 * 19.40 * 
0.75 * 2.09 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

**,+,***********.* 

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

****************** 
* * Pos + Left Sta * Right Sta + Flow * Area + W.P. * Percent * 
Hydr ' Velocity 

* (ftl * (ftl * Icfsl * ( s q  ft) * (ft) Conv 
*De~thlft) ' (ft/s) ' . ~ 

* i * Chan * 9945.58 * 10064.70 + 670.00 * 181.02 * 122.40 * 100.00 f 
1.52 * 3.70 * 

e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*+*****,*,******** 

Warning: The cross section had to be extended vertically during the critical depth calculations. 
warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning: The parabolic search method failed to converge on critical depth. The program will try 
the 

cross section slice/secant method to find critical depth. 

CROSS SECTION 

RIVER: WASH 3-WEST 
REACH: REACH-1 RS: 6.005 

INPUT 
Description: 
station Elevati-on Data num= 30 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9540.95 1715.94 9577.97 1715.69 9614.9 1715.31 9652.13 1715.24 9688.98 1715.13 
9726.07 1715.17 9763.2 1715.17 9000.23 1715.14 9811.291715.095 9837.16 1714.99 
9874.01 1714.85 9891.29 1714.61 9893.41 1713.88 9895.21 1713.68 9896.99 1714.35 
9911.26 1715.01 9948.19 1714.94 9985.15 1715.01 9994.43 1715.48 9997.55 1711.49 
10002.48 1711.4610007.36 1712.02 10011.7 1714.9910022.66 1714.510059.07 1715.28 
10096.21 1716.0210133.37 1717.210170.05 1718.7610207.23 1719.1710244.11 1719.35 

Manning's n Values num= 3 
Sta n val Sta n Val Sta n Val 

I*t*******.~l./**t******,,.,~**~*,*,*,***+****** 

9540.95 ,033 9811.29 ,04510059.07 ,033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9994.4310059.07 477 524.74 485 .1 .3 

a CROSS SECTION OUTPUT Profile #I 
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* POS * Left Sta * Right Sta * Flow * Area * W.P. * percent * 
Hydr * Velocity * 

* iftl * (ftl + i"f~1 * ISq ftl lft) * conv 
'Depthlft) * ift/s) * 
* 1 * LOB * 9767.69 * 9994.43 * 171.64 * 66.94 * 47.79 * 25.62 * 
1 4 '  1" 7 56 - -. .. 
* 2 * Chan * 9994.43 * 10059.07 * 498.36 * 146.77 * 68.75 * 74.38 * 
2.27 * 3.40 * 
, . * * * *~*~* *~* *+* * l * * * * * * * * * * * * * * * * * * * * * *~~~~~~*~+* * *+* * * * * * * * *~*+~~~~**~* * * * * * *~~~~**~~+~* . * * *~~~  

********+******+*+ 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: WASH 3-WEST 
REACH: REACH-1 RS: 5.905 

INPUT 
Description: Flow rate starting at this cross-section and downstream is 

increased to 980cfs. 
Interpolated point added at 

(10045.07.1711.429) to set bank station. 
Station Elevation Data num= 2 4 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
................................................................................. 

Manning's n Values num= 3 
Sta n val Sta n Val Sta n val 

................................................ 

9550.14 ,033 9879.21 .04510066.84 ,033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
997310045.07 606 549.67 524 .1 .3 

CROSS SECTION OUTPUT Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev ift) 1712.55 * Element Left OB Channel ' Right OB * 
* Vel Head lft) 0.14 * Wt. n-Val. * 0.043 ' 0.045 * 0.041 * 
* W.S. Elev Iftl 1712.41 * Reach Len. ifti * 606.00 * 549.67 * 524.00 * 
* Crit W.S. (ft) * 1711.91 ' Flow Area (sq it1 179.81 * 130.34 * 26.51 * 
* E.G. Slope ift/ft) *0.005052 ' Area lsq ft) * 179.81 * 130.34 26.51 * 
* Q Total lcfsl 980.00 ' Flow lcfs) * 486.28 ' 452.60 * 41.11 * 
' Top Width ift) * 351.16 Top Width Iftl * 203.50 72.07 * 75.59 * 
* Vel Total lft/s) * 2.91 * Avg. Vel. lft/s) + 2.70 * 3.47 ' 1.55 * 
Max Chl Dpth. lftl * 3.21 * Hydr. Depth lft) * 0.88 ' 1.81 * 0.35 ' 

* Conv. Total lcfs) " 13787.6 conv. icfs) 6841.5 + 6367.7 * 578.4 + 

Length Wtd. ift) 574.88 * Wetted Per. (ftl * 203.54 * 72.42 75.60 ' 
* Min Ch El (ft) * 1709.20 * Shear llb/sq ftl * 0.28 * 0.57 ' 0.11 * 
* Alpha * 1.10 * stream power llb/ft sl ' 0.75 ' 1.97 * 0.17 * 
* Frctn LOSS (ft) * 2.83 ' Cum Volume (acre-ftl ' 212.61 ' 251.28 * 168.85 * 
* C 6 E LOSS ift) * 0.02 * Cum SA (acres1 * 127.53 * 88.18 * 115.01 ' 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile t2 
* I * * * i t ~ f f f t * , . ~ * * * t * * t * * * * ~ . * . ~ * * * * i ~ * ~ * * * * ~ ~ * ~ ~ ~ * * * * * * * ~ , ~ . * * * , * , , ~ ~ * ~ * * * ~ ~ ~ ~ , . , . * ~ ~ ~ ~ * ~ . ,  

* E.G. Elev Ift) * 1713.58 * Element Left 08 * Channel * Right 08 * 
' Vel Head lft) * 0.45 * Wt. n-Val. * 0.045 
* W.S. Elev iftl * 1713.13 * Reach Len. (ft) * 606.00 * 549.67 * 524.00 * 
* Crit W.S. lft) * Flow Area (sq ftl * 182.09 
* E.C. Slope ift/ftl '0.008263 * Area lsq it) + * 182.09 * 



Q Total (cfs) 980.00 * Flow (cfsl 
* Top Width (ft) * 72.07 * Topwidth lftl 
* Vel Total (ftlsl * 5.38 Avg. Vel. (ft/sl 
* Max Chl Dpth (ftl 3.93 * Hydr. Depth lftl 
* Con". Total (cfsj * 10781.1 * Con". (cfsl 
* Length Wtd. (ftl * 549.67 * Wetted Per. lft) 
* Min Ch E l  lftl * 1709.20 * Shear (lb/sq ftl 
* Alpha * 1.00 * Stream Power (lblft s )  * 

Frctn LOSS (ft) 3.05 * Cum volume lacre-ftl * 56.81 
* C & E Loss (ftl 0.09 * Cum SA (acres) * 14.47 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: 

Warning: 

The conveyance ratio (upstream conveyance divided by downstream conveyance1 is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
  he energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile Hl 
********l***r******~~,~~,*********t.**,****~*~,***~*~h~~~**********~******~***~**+******,**.*****+ 

* * * f . * * * , + * * * * * * * *  

* Pos * Left Sta * Right Sta * Flow * Area * W.P. ' Percent * 
Hydr * Velocity 

(ftl * lftl * I c ~ s I  * ISq ftl * iftl * conv 
'Depthlftl * (ft/sl * 
* 1 * LOB * 9761.57 * 9973.00 * 486.28 * 179.81 * 203.54 * 49.62 * 
0.88 * 2.70 * 
* 2 * Chan * 9973.00 * 10045.07 * 452.60 * 130.34 * 72.42 * 46.18 ' 
1.81 * 3.47 * 
* 3 * ROB 10045.07 * 10220.54 * 41.11 ' 26.51 * 75.60 * 4.20 * 
0.35 * 1.55 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
.k'+*********+,**** 

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile H2 
* / ~ * f * ~ * * * . * * ~ t * * * * * * * / * * * + ~ * ~ ~ ~ , . * * * * * * k * ~ ~ * * ~ ~ ~ ~ ~ ~ * * . * * * * * * * * * + * ~ * , ~ * * * ~ * * ~ ~ + ~ ~ ~ * ~ * ~ * * * ~ * * * * * *  

****,*****.****,** 
* POS * Left sta ' Right Sta ' Flow * Area ' W.P. * Percent * 

Iiydr * Velocity + 

lftl (ft) * ltfs) * (sq ftl (ft) * conv 
+Depth(fti * lft/sl * 
* 1 * Cllan - 9973.00 ' 10045.07 * 980.00 * 182.09 ' 75.84 * 100.00 * 
2.53 * 5.38 * 
* + * * * * , * * * * . * * * * * * * 1 ~ ~ ~ . * * ~ ~ ~ ~ ~ * . * * * * * * + , ~ ~ ~ ~ * * * * * ~ * * + * * * * ~ * * * ~ , * , ~ ~ ~ ~ * , * * ~ * * ~ ~ ~ * + * * ~ * * * * . * * * * * ~ ~  

, * * * , A * * * * * * + * * . * *  

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

Warning:   he energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: WASH 3-WEST 
REACH: REACH-1 RS: 5.801 

INPUT 
Description: Interpolated point added at 110066.67,1'708.9661 to set bank 

station. 
Stat~on Elevation Data num- 35 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9505.55 1712.82 9549.71 1711.35 9593.4 1710.81 9637.59 1709.18 9681.66 1708.93 
9725.83 1708.83 9769.82 1708.68 9813.71 1708.6 9825.71708.589 9857.87 1708.56 
9901.58 1707.95 9928.661708.524 9942.64 1708.82 9944.06 1708.49 9945.33 1708.41 
9947.39 1708.85 9909.42 1708.96 9993.42 1700.8 9995.71 1708.27 9999.53 1708.94 

10003.72 1708.2610007.19 1708.1610007.86 1708.91 10031.3 1708.6310033.48 1708.07 
10037.65 1708.0310042.83 1708 .6610066 .671708 .96610078B63  1709.1210122.77 1709.65 



Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

................................................ 
9505.55 ,033 9769.82 .04510066.67 .033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9857.8710042.83 614 600.96 546 .1 .3 

CROSS SECTION OUTPUT Profile #1 
............................................................................................... 

* E.G. Elev (ft) * 1709.70 * Element * Left OB ' Channel * Right OB * 
* Vel Head (ft) 0.09 * Wt. n-Val. * 0.039 0.045 * 0.040 * 
* W.S. Elev (ft) 1709.62 * Reach Len. (ft) * 614.00 * 600.96 * 546.00 * 
* Crit W.S. (£ti 1709.25 * Flow Area (sq ft) * 186.23 * 193.61 * 36.23 * 
* E.G. Slope (ft/ftl *0.004795 * Area (sq ft) * 186.23 * 199.61 * 36.23 * 
* Q Total (cfs) * 980.00 * Flow (cfs) * 438.30 * 478.93 * 62.77 * 
* Top Width (ft) * 494.15 * Top Width ift) * 232.09 * 184.96 * 77.09 * 
* Vel Total (ft/s) * 2.32 * ~ v g .  Vel. Ift/s) * 2.35 * 2.40 * 1.73 * 
* Max Chl Dpth (ft) * 1.67 ' Hydr. Depth (ftl * 0.80 + 1.08 * 0.47 * 
Conv. Total (cfsl * 14153.1 * CO~V. (cfsl * 6329.9 6916.6 * 906.6 ' 
Length Wtd. (ft) * 596.17 Wetted Per. (ft) * 232.10 * 185.69 * 77.10 * 

* Min Ch El (ft) 1707.95 * Shear (lb/sq ftl * 0.24 * 0.32 * 0.14 * 
* Alpha 1.02 < *  Stream Power (lb/ft s)  * 0.57 ' 0.77 ' 0.24 * 
* Frctn Loss (ft) 3.69 * Cumvolume (acre-ft) 210.06 * 249.19 * 168.47 
* C 6 E LOSS (ft) 0.00 * Cum SA (acres) * 124.50 * 86.56 * 114.03 
* * * * * * * ~ * * * * * . * * * * * * * * * * * * ~ * % * * % * * * * * * * * ~ * ~ * * * ~ ~ * * * ~ ~ * * * * * * * * * * * ~ ~ ~ * ~ * * * * * * * * . * * * * ~ ~ ~ * * % , ~ % ~ ~ , *  

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #2 
............................................................................................... 

* E.G. Elev (ft) * 1710.44 * Element * Left 08 * Channel * Right OB * 
* Vel Head (ftl * 0.14 * Wt. n-Val. 0.045 * * 
* W.S. Elev (ft) * 1710.30 * Reach Len. (ft) * 614.00 * 600.96 * 546.00 * 
* crit W.S. iftl * Flow Area isa ftl * '12 f i .w  ' . ~ .  . 
* E.G. slopeift/ft) *0.003972 * Area (sq ft) * 326.90 ' 
* Q Total (cfs) * 980.00 Flow (cfs) 980.00 * 
' Top Width (ft) * 184.36 * Top Width (ftl * 184.96 + 

* Vel Total (ft/s) * 3.00 * Avg. Vel. (ft/s) * 3.00 ' 
' Max Chl Dpth (ft) * 2.35 ' Hydr. Depth (ft) * 1.77 * 
* Conv. Total (cfs) * 15549.9 * Conv. (cfs) * 15549.9 * 
Length Wtd. (ft) 600.96 * Wetted Per. (ftl * 189.07 * 

* Min Ch El (ft) * 1707.95 * Shear (lb/sq ft) * 0.43 * 
Alpha * 1.00 * Stream Power (lb/ft $ 1  ' * 1.29 * 

* Frctn Loss (ft] * 4.09 * Cum Volume (acre-ft) * 56.81 * 293.39 * 
* C 6 E LO55 (ftl * 0.01 * Cum SA (acres) * 14.47 * 86.55 • 
* * * * * * * f l * * l * * * * * * * * * * * * * * * * * * * * * * ~ * * * * ~ ~ ~ ~ ~ ~ , ~ ~ ~ ~ ~ ~ ~ ~ * * * * * * + * * * * * . , * ~ ~ ~ ~ % ~ ~ ~ * , ~ * * ~ * ~ ~  

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 oy greater than 1.4. This may indicate the need for additional cross sections. 

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile P1 
* * * * * * * * * * * * f * * * * * * * * * * * * * . ~ ~ ~ ~ ~ ~ ~ * * , * * * * * * * * * * * * * * * ~ * * ~ . A * ~ * ~ ~ ~ * ~ * * * * * * * * * * * * * ~ * * * * * * * * * ~ * * , ~ * ~ * .  

************,,**** 
+ Po5 * Left Sta ' Right Sta Flow * Area * W.P. * percent ' 

Hydr Velocity * 
* (ftl * (ft) * (cfs) * Lsq ft) * ift) * Conv 

*Depth(ft) (ft/a) + 

* 1 * LOB * 9505.55 * 9681.71 * 52.05 * 21.32 55.94 * 5.31 ' 
0.49 * 1.91 * 
* 2 * LOB ' 9681.71 ' 9857.87 * 386.25 * 158.91 * 176.16 * 39.41 " 
0.90 * 2.43 * 
+ 3 * Chan * 9857.87 * 10042.83 * 478.93 * 199.61 * 185.69 * 48.87 * 
1.08 2.40 * 
* 4 * ROB * 10042.83 * 10192.88 * 62.77 * 36.23 ' 77.10 * 6.41 * 

a 0.47 * 1.73 * 
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) Warning: The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous crass 
Section. This may indicate the need for additional cross sections. 

Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*,*,*****,******** 
* POS * Left Sta * Rlght Sta * Flow * Area * W.P. * Percent * 

Hydr * Velocity * 
e * lftl * Ifti * (cfsl * Isq ftl lftl * con" 

'Depth(ft1 * fft/sl * 
* 1 + Chan * 9857.87 * 10042.83 * 980.00 * 326.90 * 189.07 * 100.00 * 
1.77 * 3.00 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

***+*+*****.**,*** 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or  greater than 1.4. This may indicate the need for additional cross sections. 

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: WASH 3-WEST 
REACH: REACH-1 RS: 5.687 

INPUT 
Description: 
station Elevation Data num= 2 6 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
*,l******t***t*,*,l~~*********~,****,**,****,,+t*****.***+**,***t*~,,***+**~~ 

Manning's n Values num= 3 
Sta n val sta n val Sta n Val 

* * * * * t * * l * * , * * * * * * * ~ * * * * * * * t t t * * ~ ~ * * * * * ~ * ~ * , * ~ * * ~ * * ,  

9584.9 ,033 9872.02 .04510076.74 ,033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9872.0210076.74 495 522.64 483 .I .3 

CROSS SECTION OUTPUT Profile #I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
E.G. Elev (ft) * 1106.01 * Element *  eft OB * Channel * Right OB * 

* Vel Head (ft) + 0.12 * ~ t .  n-Val. * 0.033 * 0.045 * 0.033 ' 
+ W.S. Elev (ft) + 1705.89 * Reach Len. (ftl 495.00 * 522.64 + 483.00 * 
+ Crit W.S. lft) * 1705.61 Flow Area lsq ftl * 61.91 * 193.98 * 90.08 ' 
* E.G. Slope (ft/ftl L0.008289 * Area  lsq ftl * 67.91 * 193.98 * 90.08 
* Q Total (cfsl * 980.00 * Flow ( c f s )  * 166.77 ' 561.74 * 251.48 * 
* Top Width lftl 511.49 + Top Width lftl * 146.50 * 204.72 * 160.27 * 
* vel Total fft/s) * 2.78 ' Avg. Vel. (ft/sl * 2.46 ' 2.90 * 2.79 * 
* Max Chl Dpth lftl ' 1.75 * Hydr. Depth lftl * 0.46 ' 0.95 * 0.56 ' 
* Con". Total Icfsl * 10763.7 * Conv. icfsl * 1831.7 * 6169.8 * 2762.1 * 
* Length Wtd. (ftl * 506.62 * Wetted Per. lftl * 146.50 * 205.18 160.27 ' 
* Min Ch El (ft) * 1704.14 * Shear lIb/sq ftl * 0.24 * 0.49 * 0.29 " 
* Alpha 1.01 * Stream Power (lb/ft s l  * 0.59 ' 1.42 ' 0.81 
* Frc tn  Lass fft) * 3.54 * cumvolume (acre-ft) * 208.21 * 246.48 ' 167.68 ' 
* C 6 E IIOSS (it) * 0.01 Cum SA (acres) * 121.83 * 83.87 112.60 ' 
* , * , , * * + * * , * , * * * * * t . * , * ~ * ~ , * , * , ~ * * ~ ~ * , * + * * * * ~ ~ ~ * , * * * * ~ ~ ~ ~ ~ * * * * ~ * * , * ~ ~ * ~ ~ ~ ~ . * ~ * * * * ~ ~ * ~ * * * * ~ ~ * * ~ *  

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous crass 
section. This may indicate the need for additional c r o s s  sections. 



CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* E.G. Elev lft) 1706.35 * Element * Left OB * Channel * Right OB * 
* vel Head lftl * 0.28 * Wt. n-Val. * 0.045 * 
* W.S. Elev lft) * 1706.07 * Reach Len. lftl * 495.00 * 522.64 * 483.00 * 
* Crit W.S. lft) * 1705.82 ' Flow Area lsq ftl * 231.19 ' 
* E.G. Slope lft/ft) '0.014252 * Area lsq ftl * 231.19 * 
* Q Total icfs) 980.00 * Flow lcfs) * 980.00 * 
* Top Width lft) 204.72 * Top Width lftl 204.72 ' 
* V e l  Total lft/s) 4.24 * ~ v g .  v e l .  lft/si * 4.24 * 
* Max Chl Dpth (ft) 1.93 * Hydr. Depth Iftl * 1.13 * 
* Conv. Total lcfsl * 8209.1 * con". lcfsi * 8209.1 * * 
* Length Wtd. Ift) * 514.82 * Wetted Per. lftl * 207.32 * 
* Min Ch El lft) * 1704.14 * Shear llb/sq ftl * 0.99 * 
* Alpha 1.00 * stream Power llb/ft s )  * * 4.21 * 
* Frctn LOSS lftl * 3.39 * Cumvolume lacre-ft) * 56.81 * 289.54 * 41.88 ' 
* C 6 E LOSS (ftl 0.03 * cum SA (acres) * 14.47 * 83.87 * 13.76 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section.   his may indicate the need for additional cross sections. 

Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

******,***.******* 
* Pos * Left Sta ' Right Sta * Flow * Area * W.P. ' Percent ' 

Hydr * Velocity * 
* Iftl * ift) * lcfs) * 1sq ftl * lftl * COD" 

'Depthlft) ' lft/sl * 
* 1 * LOB * 9584.90 * 9728.46 * 0.00 * 0.03 ' 2.94 ' 0.00 * 
0.01 * 0.18 * ~ - ~ ~ 

* 2 LOB * 9728.46 * 9872.02 166.77 * 67.89 " 143.57 * 17.02 * 
0.47 * 2.46 ' 
* 3 * Chan 9872.02 * 10076.74 * 561.75 * 193.98 * 205.18 ' 57.32 * 
0.95 ' 2.90 ' 
* 4 * ROB * 10076.74 * 10220.27 * 251.05 * 89.25 ' 143.53 * 25.62 * 
0.62 * 2.81 * 
* 5 * ROB * 10220.27 * 10363.79 ' 0.43 * 0.83 * 16.74 * 0.04 ' 

Warning: The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
****+**.*******.** 

* POS * left Sta ' Right Sta * Flow * Area * W.P. * Percent * 
tlydr ' Velocity ' 

* * Ift) lftl * icfs) * lsq ft) * iftl con" 
*Depth(ft) * Ift/sl * 
* 1 Chan 9872.02 * 10076.74 * 980.00 ' 231.19 * 207.32 ' 100.00 ' 
1.13 * 4.24 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

,****,********.**+ 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance1 is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
Section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: WASH 3-WEST 
REACH: REACH-1 RS: 5.589 



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  nwn= 40 

S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  s e a  E l e v  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

M a n n i n g ' s  n V a l u e s  nwn= 3  
S t a  n Val  S t a  n Val  S t a  n Val  

* t * * * * * * * l . * * * * * * * l * * * ~ ~ * * h k * * * * * * * * * * * * * ~ * ~ ~ ~ * *  

9 2 3 3 . 7 1  .033  9915.59 .04510101.23 ,033  

B a n k  S t a :  L e f t  R i g h t  L e n g t h s :  L e f t  Channe l  R i g h t  C o e f f  C o n t r .  Expan.  
9975 .5910042 .49  316  318.33 300 . I  . 3  

CROSS SECTION OUTPUT P r o f i l e  #1 
, , * * l * * * * * * * * , * , / l * * * * * * ~ ~ ~ ~ , * ~ ~ * * * * * . ~ * + ~ * * * * , * ~ * , * * * * * ~ * * * ~ * , * , ~ ~ ~ * * * * . * * * * ~ * ~ * * * * * * ~ * * * * * * * ~ *  

" E.G. E l e v  l f t l  * 1702.47 ' Element  * L e f t  OB * Channe l  ' R i g h t  0 8  * 
* V e l  Head I f t l  * 0 .18  * W t .  "-Val. * 0 . 0 3 3  ' 0 . 0 4 5  ' 0 .043  * 
* W.S. E l e v  ( f t l  * 1702 .29  * Reach Len. l f t l  316.00 * 318.33 * 300 .00  * 
* C r i t  W.S. l f t l  * Flow A r e a  134 it) 3 9 . 0 1  ' 1 3 3 . 7 8  * 1 3 8 . 9 3  * 
* E.G. S l o p e  l f t / f t l  *0 .005961  * Area i s q  f t l  * 3 9 . 0 1  * 1 3 3 . 7 8  * 1 3 8 . 9 3  * 
* Q T o t a l  l c f s )  * 980.00 ' Flow l c f s l  * 68 .97  * 5 3 4 . 6 1  ' 3 7 6 . 4 2  * 
* Top Width l f t l  * 369.47 * Top Width l i t 1  0 7 5 9  * 66 .90  * 194 .98  * 
* Vel  T o t a l  l f t / s l  * 3.14 ' Avg. Ve l .  I f t / s l  * 1 . 7 7  * 4.00 * 2 . 7 1  * 
' Man C h l  Dpth l f t l  * 3 . 6 1  * Hydr.  Depth I f t l  * 0 . 3 6  * 2.00 * 0 . 7 1  * 
* c o n v .  T o t a l  i c f s l  * 1 2 6 9 3 . 0  ' Conv. l c f s l  * 893 .3  * 6924.3 * 4875 .5  * 

L e n g t h  Wtd. l f t l  * 313.07 .* Wet ted  P e r .  l f t l  * 1 0 7 . 5 9  ' 6 8 . 1 7  * 1 9 7 . 2 9  * 
Min Ch E l  l f t l  1698 .68  * S h e a r  l l b / s q  f t l  * 0 . 1 3  * 0 . 7 3  ' 0 .26  * 
Alpha 1 . 1 9  * S t r e a m  Power ( l b / f t  s l  * ' 0 . 2 4  * 2 . 9 2  * 0 .71  * 

* F r c t n  LOSS ( f t l  * 1 . 5 6  * Cum volume ( a c r e - f t l  * 2 0 7 . 6 7  ' 2 4 4 . 5 1  ' 1 6 6 . 4 1  * 
* C 6 E  LOSS l f t l  * 0 . 0 2  ' Cum SA ( a c r e s 1  * 1 2 0 . 3 8  * 8 2 . 2 4  * 110 .63  * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning:   he e n e r g y  l o s s  was g r e a t e r  t h a n  1 . 0  f t  ( 0 . 3  m i .  be tween  t h e  c u r r e n t  and  p r e v i o u s  c ross  
s e c t i o n .  T h i s  may i n d i c a t e  t h e  need far a d d i t i o n a l  cross s e c t i o n s .  

CROSS SECTION OUTPUT P r o f i l e  # 2  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. E l e v  l i t )  * 1702 .92  Element  + L e f t  0 8  ' Channe l  * R i g h t  08 * 
* Vel Head l f t l  * 0 .18  * W t .  "-Val. 0 . 0 4 5  0 .045  * 
* W.S. E l e v  I f t l  * 1702 .74  * Reach Len.  i f t l  * 3 1 6 . 0 0  * 3 1 8 . 3 3  * 300 .00  * 

C r i t  W.S. ( f t )  * Flow Area l s q  f t l  * 1 6 4 . 3 8  " 1 2 7 . 3 7  * 
* E.G. S l o p e  ( f t / f t l  *0 .003786  * Area l s q  f t l  * 1 6 4 . 3 8  * 1 2 7 . 3 7  * 
* Q T o t a l  ( c f s l  * 980 .00  * Flow l c f s l  * 593 .12  * 386 .88  * 
* Top Wid th  ( f t )  * 1 3 5 . 0 5  * Top Wid th  I f t l  + 66 .90  * 68 .15  * 
* v e l  T o t a l  I f t / s l  3 . 3 6  * Avg. V e l .  ( f t / s l  3 . 6 1  * 3 . 0 4  * 
' Max Chl  Dpth i f t l  * 4 . 0 6  ' Hydr.  Depth I f t l  2 . 4 6  ' 1 . 8 7  ' 

Conv.  T o t a l  I c f s l  15927 .6  * Conv. I c f s )  * 9639 .7  * 6287.8 ' 
* L e n g t h  Wtd. l f t )  * 314 .29  * Wetted P e r .  l f t l  * 69.46 * 71 .42  * 
' Min  Ch E l  l f t l  * 1698 .68  * S h e a r  l l b / s q  f t l  * 0 .56  ' 0 . 4 2  * 
* Alpha  * 1 . 0 2  * s t r e a m  Power l l h / f t  s l  ' * 2 . 0 2  * 1 . 2 8  * 

F r c t n  ~ o s s  j f t )  * 1 . 0 8  * Cum Volume ( a c r e - f t l  * 5 6 . 8 1  ' 287 .17  * 41.18 * 
* C h E LOSS [ f t l  0 . 0 0  * Cum SA ( a c r e s )  1 4 . 4 7  * 8 2 . 2 4  * 13.38 ' 
* * * * * * 1 * . ~ * * * * * 1 * * * , ~ ~ * * ~ * * ~ , . * ~ . * , , ~ , k * * * * * * * * * * * ~ ~ * * ~ . * . * , , , ~ * * , , * . * * * * h * ~ > ~ . * * * ~ * * ~ ~ ~ ~ ~ ~ ~ * * *  

w a r n i n g :  ~ h c  e n e r g y  1095 was g r e a t e r  t h a n  1 .0  f t  10 .3  m ) .  be tween  t h e  c u r r e n t  and  p r e v i o u s  cross 
s e c t i o n .  T h i s  may i n d i c a t e  t h e  n e e d  f a r  a d d i t i o n a l  cross s e c t i o n s .  

P r o f i l e  i l l  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

**,**..***,.>*..*.* 
Pos + L e f t  S t a  * R i g h t  S t a  * Flow * A ~ e a  * w . P .  * P e r c e n t  * 

Hydr * V e l o c i t y  
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Length Wtd. ift) * 613.90 * Wetted Per. ift) 259.30 * 68.73 * 183.37 + 

* Min Ch ~l ifti 1697.61 * Shear ilb/sq ftl * 0.22 * 0.46 + 0.10 * 
* Alpha 1.15 * Stream Power (lb/ft s )  * 0.49 1.44 * 0.17 ' 
* Frctn loss iftl 2.99 ' cumvolume (acre-ftl * 206.73 * 243.58 * 165.68 * 
* C z E Loss iftl 0.01 * Cum SA (acres) * 119.05 81.75 * 109.33 ' 
.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION OUTPUT Profile U2 
****f***~*f*********%*****,**f**,~,~,~****************~*~~~*~~****$*%**,~***~~*~****** 

* E.G. Elev (ft) * 1701.84 * Element Left OB * Channel + Right 0B ' 
* Vel Head (ftl * 0.17 * Wt. n-Val. * 0.045 ' 0.045 ' 
W.S. Elev ift) 1701.67 * Reach Len. (ftl 626.00 * 625.97 * 583.00 * 

* Crit W.S. ift) * 1700.48 Flow Area isq ftl 112.76 ' 180.89 * 
* E.G. Slope iftlftl '0.003135 "rea lsq ftl 112.76 * 180.89 * 
* Q Total icfsl * 980.00 *  low Icf~l * 354.43 ' 625.57 * 
Tap Width ift) * 116.83 * Top Width iftl 48.67 * 68.16 * 

* vel Total lit/?.) * 3.34 * Avg. vel. (ft/s) * 3.14 + 3.46 * 
' Max Chl Dpth ift) * 4.06 * Hydr. Depth (it) * 2.32 * 2.65 * 
* Canv. Total (cfs) * 17502.8 + Conv. (cfs) * 6330.1 * 11172.7 ' 
* Length Wtd. ift) * 625.90 * Wetted Per. (it) + 50.07 * 70.70 * 
* Min Ch El (ft) * 1697.61 * Shear (lb/sq ft) * 0.43 * 0.50 * 
* Alpha * 1.01 Stream Power (lb/ft sl - 1.36 * 1.73 + 

* Frctn Loss iftl * 3.59 * Cum Volume lacre-ft) * 56.40 * 285.91 * 40.74 * 
' C 6 E Loss iftl 0.01 * Cum SA (acres) * 14.29 * 81.74 * 13.15 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The conveyance ratio (upstream conveyance divided by downstream corweyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional crass sections. 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may jndicate the need for additional cross sections. 

; Note: Multiple critical depths were found at this location. The critical depth with the 
lowest. valid. 

water surface was used 

Profile Ul 
t * f t * ~ ~ * * f * * * * * * * * * * * * * * * ~ ~ ~ * ~ ~ . ~ . ~ * ~ ~ ~ * * . . * * * * * ~ ~ ~ * * ~ ~ . A * * ~ ~ * ~ * * * ~ ~ ~ ~ . * ~ . ~ ~ . * * ~ " ~ . * ~ * * ~ * * ~ ~ . ~ * ~ ~ ~  

* * * * * * * * * * * * * * * * * *  
POS * left Sta Riqht Sta * Flow * Area W.P. * Percent * 

Hydr ' Velocity ' 

*Depthiftl * Ift/s) 
* 1 * LOB 
0.84 ' 2.24 * 
* 2 Chan 
1 77 * 3.17 " 

* iftl 

* 9719.07 

' iftl 
* 9990.37 * 

10058.53 * 

Conv 

49.74 * 

38.46 * 
. ~ . . .- 
* 3 * ROB * 10058.53 * 10304.94 * 115.56 * 73.08 ' 183.37 * 11.79 * 
0.40 * 1.50. * 
* * * * * * * * * * * f f * * * * * * * * , ~ ~ ~ ~ ~ ~ , ~ * * * * * * * * * * * * * ~ ~ ~ ~ ~ * ~ * * ~ * * ~ ~ * ~ ~ , k k ~ . , . ~ ~ . * * * * * * ~ ~ . . * ~ * * * ~ ~ ~ ~ ~ ~ * ~ k * ~  

***.**********,*,* 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

Profile 62 
* ~ l * f f l l , l f ~ . l * , l f * , ~ ~ ~ ~ * * * * * ~ * , , , . ~ * . ~ ~ , ~ , ~ ~ , ~ * , ~ * * ~ . * ~ ~ ~ ~ ~ ~ * * * ~ * ~ ~ * * * ~ ~ ~ ~ , ~ ~ " ~ , , . * * * * * * + * * * ~ * ~ ~  

***,****...******** 
POS * Left Sta " ~ight Sta * Flow * Area w.P. * Percent * 

Hydr * Velocity 
* iftl * ift) Icfsl A isq ft) * iftl * Con" 

'Deothiftl * (ft/sl * . . . . 
* 1 * LOB * 9719.07 * 9990.37 * 354.43 * 112.76 50.87 * 36.17 ' 
2.32 * 3.14 
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* 2 Chan * 9990.37 * 10058.53 * 625.57 + 180.89 + 70.70 * 63.83 
2.65 ' 3.46 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning:  he conveyance ratio (upstream conveyance divided by downstream canveyancel is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

Warning:  he energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional CTOSS sections. 

~ote: ~ ~ l t i p l e  critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: WASH 3-WEST 
REACH: REACH-1 RS: 5.410 

INPUT 
~escriptio~: ~nterpolated point added at (3840.22.1697.0661 to set bank station. 
station Elevation Data num= 28 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
* * * * * * * * * * * * * * * f * f f * % , * , * * % * * * * * * * * * * * * + * + * * * + * * * * * * * * * * * * * + * + * * * * * * * * * * * * * * * * * *  

9409.95 1699.14 9472.9 1698.96 9535.84 1698.83 9599 1699.18 9662.24 1698.39 
9725.02 1698.23 9787.98 1691.68 9840.221697.066 9850.93 1696.94 9914.35 1696.72 
9976.81 1696,6810039.92 1697.0110103.07 1697.3410141.01 1697.2410144.56 1696.58 
10147.37 1696.4310150.67 1697.2310166.39 1697.0510188.56 1696.9510191.07 1696.4 
10195.58 1696.91 10229.3 1697.15 10292.1 1696.9810355.26 1697.6510418.51 1698.09 
10481.39 1698.9110544.39 1100.2710607.02 1701.69 

Manning7s n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

***r*/************l,**.,*.**************++****** 

9409.95 .033 9850.93 ,045 10229.3 ,033 

Bank sta:  eft Right lengths: Left Channel Right Coeff Contr. Enpan. 
9840.2210039.92 450 459.32 466 .1 .3 

CROSS SECTION OUTPUT Profile #1  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* E.G. Elev iftl * 1697.89 * Element * Left 08 * Channel * Right 0B * 
* Vel Head (it] 0.08 * Wt. n-Val. * 0.033 + 0.044 * 0.040 * 
* W.S. Elev (ftl 1697.81 + Reach Len. (ft) * 450.00 * 459.32 * 466.00 * 
* Crit W.S. (ftl * 1697.51 * Flow Area (sq ftl * 23.81 * 199.20 * 210.87 * 
* E.G. Slope (ft/ftl '0.005722 ' Area (sq ftl * 23.81 ' 199.20 * 210.87 * 
+ Q Total (cfs) * 980.00 * Flow (cfsl * 40.63 ' 504.10 ' 435.26 ' 
* Top Width (£ti * 605.23 * Top Width (ftl * 67.15 * 199.70 * 338.38 * 
* Vel Total (ft/sl * 2.26 * Avg. Vel. (ft/sl * 1.71 * 2.53 * 2.06 * 
* Max Chl Dpth (ftl - 1.41 *Hydr. Depth (ftl * 0.35 * 1.00 * 0.62 * 
* Con". Total (cfsl * 12955.3 * Conv. (cfsl * 537.2 * 6664.1 * 5154.1 * 
* Length Wtd. (ftl * 463.43 * Wetted Per. iftl * 67.16 * 199.70 * 338.64 * 
* Min Ch El (f$) 1696.68 Shear (lb/sq ftl * 0.13 * 0.36 + 0.22 * 
* Alpha * 1.04 * Stream Power (lb/ft s) * 0.22 * 0.90 * 0.46 * 
Frctn Loss (ftl 2.68 * CumVolume (acre-ftl * 205.00 * 241.28 * 163.78 * 

* C & E LOSS (ftl 0.01 * Cum SA (acres) * 116.71 * 19.82 ' 105.84 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy lass was greater than 1.0 ft (0.3 m]. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #2 
* * * / l t / * , * * f t * * , * * * * * * * * * * * * * * * ~ ~ ~ * * , * ~ * * . ~ . , ~ * * * * * ~ * * * * * * * * ~ ~ * * ~ * ~ * ~ * * * ~ * * * * * * * * * * + ~ ~ ~ ~ . ~ * * * ~ ~  

* E.G. Elev (ftl 1698.24 * Element Left OB * Channel * Right OB * 
* Vel Head (ft) * 0.28 * Wt. n-Val. + 0.044 * 
* W.S. Elev (ftl * 1697.96 * Reach Len. (ftl * 450.00 ' 459.32 * 466.00 * 
* Crit W.S. (ftl + 1697.72 ' Flow Area isq ftl * 229.08 * 
E.G. Slope (ft/ftl *0.013716 * Area (sq ftl 229.08 " 

* Q Total (c~s) * 980.00 ' Flow (cfsl - 980.00 * 
* Top Width (ftl * 199.70 ' Top Width (it) 199.70 * 
Vel Total (ft/sl * 4.28 * Avg. Vel. (ft/sl * 4.28 * * 

. ... B 



' Max Chl Dpth (ft) * 1.28 *Hydr. Depth (ftl 1.15 * 
conv. Total (cfsl 8367.8 ' Conv. (cfsl * 8367.8 ' 

/ ' Length wtd. (ftl 462.54 ' Wetted Per. (ftl * 201.49 
Min Ch El (ftl 1696.68 * Shear (lbfsq ftl * 0.97 * 

* Alpha 1.00 - stream Power (lb/ft 81 ' 4.16 * 
* Frctn Loss (ftl * 2.81 + Cumvolume (acre-ft) 55.59 * 282.96 * 40.74 * 
* C & E LOSS (ftl 0.05 * Cum Sa (acres) * 13.94 * 79.82 ' 13.15 * 
* t / * * f * * l t + * * * * * * * + * + * * * ~ ~ * ~ ~ * * ~ * , * * * * ~ * * * * * ' * * * * * . * * * * . * + * * * * * * * + f * * * * * * * * * * * t , * * * * * .  

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

Warning:   he energy loss was greater than 1.0 it (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile It1 
* * * t ~ * * + , * * * * * * * * * * i I * l * * * * ~ * * ~ ~ + * * * * , * * * + * ~ * * . * * * ~ * * * * + * ~ * * * . * * * + * * + + * * * * * ~ * * * * * * * * + * * ~ * * * ~ * * * ~ * * * *  

* . ~ . . ~ * * ~ * , ~ ~ * * + * *  
POS * Left Sta * Right Sta + Flow Area * W.P. * Percent ' 

Hydr Velocity - 
lftl (ftl Icfsl * (sq ftl * (ftl * Conv 

'Depthlft) ' (ftlsl * 
1 + LOB * 9625.09 9840.22 * 40.63 * 23.81 * 67.16 ' 4.15 

0.35 ' 1.71 * 
• 2 * Chan 9840.22 10039.92 504.10 * 199.20 * 199.70 * 51.44 • 
1.00 2.53 * 
* 3 * ROB * 10039.92 10323.47 420.49 198.57 283.80 "2.91 + 

0.70 ' 2.12 * 
' 4 * ROB * 10323.47 10607.02 14.78 * 12.30 * 54.84 1.51 + 

0.22 * 1.20 
* * * + t t * * * * l * * * * * * + * + t l * * * * * * , . * * ~ * * . * * * * ~ * ~ * ~ ~ * ~ . * . * . ~ ~ ~ * * * + * . * ~ ~ * ~ . * ~ * + * * * * * * ~ * * * * * * ~ * + * ~ * * ~ ~ * * ~ *  

~~*****.,.~*****.. 

warning:   he energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile U2 
* * * * + * * + * + * * , * I , * t * * * * ~ ~ ~ , * * ~ * * * * i + * ~ * * . ~ * , , + * * ~ ~ , * * * ~ . * * * ~ * ~ * * * , . ~ ~ * * * * * + * * ~ ~ ~ * * . * + ~ * * ~ ~ * *  

*****%*****++**,**  
* Pos Left Sta + Right Sta * Flow ' Area * W.P. * Percent * 

Hydr * Velocity * 
* (ftl * (ftl * Icfsl * Lsq ftl * (ftl * Con" 

*Depth(ft) (ftjsl + 

* 1 * Chan 9810.22 ' 10039.92 * 980.00 * 229.08 ' 201.49 ' 100.00 * 
1 .  * 4.28 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

tl**t***llt**t+++. 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION . 

RIVER: WRSll 3-WEST 
REACH: REACH-1 RS: 5.323 

INPUT 
Description: Flow rate starting at thls cross-section and downstream is 

increased to 1,220cfs. 
Embankment is stock tank, flood flaws go 

around on left side and downstream dam is ignored for floodplain 
mapping. 

Interpolated points added at 110255.31, 1694.471, 
110139.81, 1693.1931, (10058.53, 1693.191) to set bank stations 
and for n-value location. 

Station Elevation Data "urn= 26 
St3 Elev Sta Elev Sta Elev Sta Elev Sta Elev 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9604.56 1695.67 9645.17 1695.77 9668.88 1695.63 9702.28 1695.35 9735.56 1695.38 



Manning's n Values num- 3 
sta n val Sta n Val Sta n Val 

................................................ 
9604.56 ,033 9894.89 .04510255.31 ,033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9894.8910016.14 472 596.28 542 .1 .3 

CROSS SECTION OUTPUT Profile I1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
' E.G. Elev lftl * 1695.21 Element * Left 08 * Channel * Right 08 * 
* Vel Head (ft) * 0.15 + Wt. n-Val. * 0.033 * 0.045 0.045 * 
* W.S. Elev (ft) 1695.06 * Reach Len. (ftl * 472.00 * 596.28 * 542.00 + 

* Crit W.S. (ftl 1694.62 * Flow Area (sq ft) * 35.95 * 68.20 ' 324.74 * 
* E.G. Slooe lft/ftl *0.005837 * Area lsa ftl * 35.95 ' 68.20 * 324.74 * . . . .  . ~~ ~ 

* Q Total (cfs) * 1220.00 * rlow (cf5) * 53.55 + 117.24 * 1049.22 * 
* Top Width lftl * 493.06 * Top Width (ft) * 126.19 * 121.25 * 245.62 * 
* Vel Total lft/sl 2.84 * Avg. vel. (ftlsl * 1.49 * 1.72 * 3.23 * 
* Max Chl Dpth lftl * 2.55 *Hydr.Depth lftl 0.28 ' 0.56 ' 1.32 ' 
* Conv. Total (cfs) * 15968.5 * Conv. (cfsl 700.9 * 1534.5 * 13733.1 * 
* Length Wtd. (ft) * 542.30 * Wetted Per. lftl * 126.19 * 121.26 245.81 * 
* Min Ch El (ft) * 1694.24 * Shear Ilb/5q ftl 0.10 * 0.20 * 0.48 + 

Alpha * 1.16 * Stream Power (lb/ft s) * 0.15 * 0.35 * 1.56 * 
* Frctn Loss (it) * 3.06 * Cumvolume (acre-ftl * 204.69 ' 239.87 * 160.91 * 
* C 6 E LOSS (ftl * 0.00 * Cum SA lacres) * 115.71 * 78.13 * 102.71 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: Divided flow computed for this cross-section. 

a Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional crass sections. 

CROSS SECTION OUTPUT Proflle #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* E.G. Elev iftl * 1695.39 * Element * Left 08 ' Channel * Right 08 
* vel Head (ft) * 0.11 * Wt. n-Val. * 0.045 ' 0.045 * 
* W.S. Elev (ftl * 1695.27 * Reach Len. ift) " 472.00 * 596.28 * 542.00 ' 
* Crit W.S. (ft) * 1694.62 * Flow Area lsq it) 94.06 ' 377.91 * 
* E.G. Slope lft/ft) *0.003778 * Area (sq ft) * 94.06 377.91 * 
* Q Total (cfs) * 1220.00 ' Flow icf~l * 160.65 * 1059.35 * 
* TOP Width (ft) * 374.34 * Top Width iftl * 121.25 * 253.09 * 
* Vel Total (ft/sl * 2.58 * ~ v g .  vel. ift/sl * 1.71 2.80 * 
* Man Chl Dpth lft) 2.76 * Hydr. Depth (ft) 0.78 * 1.49 * 
Con". Total (cfs) * 19848.1 * Conv. (cfs)  * 2613.7 . 17234.5 * 
Length Wtd. (ftl * 567.72 * Wetted Per. (ft) 121.84 * 253.50 ' 

* Min Ch El iftl * 1694.24 * Shear ilb/sq ft) 0.18 * 0.35 * 
Alpha * 1.08 * Stream Power (lb/ft s) 0.31 ' 0.99 * 

* ~rctn LOSS lftl " 2.33 *Cumvolume (acre-ftl 55.59 281.26 * 38.72 
* C 6 E LOSS iftl * 0.01 * Cum SA (acres1 * 13.94 * 78.13 * 11.79 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*+**.,.,.,******+* 
* Pos * Left Sta * Right Sta * Flaw ' Area * W.P. * percent ' 

Hydr * Velocity * 
* lftl * (ftl * ICfSi * (Sq ft) * ift) * conv 

*Depthlftl (ft/sl * 
' 1 * LOB * 9749.73 ' 9894.89 * 53.55 * 35.95 * 126.19 4.39 * 
0.28 * 1.49 * 
* 2 * Chan ' 9894.89 * 10016.14 * 117.24 ' 68.20 * 121.26 * 9.61 
0.56 * 1.72 * 



* 3 * ROB * 10016.14 ' 10195.67 * 895.54 * 257.61 154.48 73.40 
1.67 ' 3.48 

! * 4  * ROB 10195.67 * 10375.20 153.68 * 67.10 * 91.33 * 12.60 + 

0.73 2.29 * 
*********i***t*t**l*********~~**************,*,*****~**~*~***~~***~*****,****.~*******,*,***~*~,~ 

****,**,,,******** 

Warning: 
Warning: 

Divided flow computed for this cross-section. 
The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need far additional cross sections. 

Profile X2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

***,***********%*, 
* Pas * Left Sta * Right Sta * Flow * Area * W.P. * Percent * 

Hydr ' Velocity 
* lftl * iftl * lcfsl * ( s q  ft) * lftl * conv 

'Depthlft) (ft/sl * 
* 1 * Chan * 9894.89 * 10016.14 + 160.65 ' 94.06 * 121.84 * 13.17 * 
0.78 * 1.71 ' 
' 2 * ROB * 10016.14 ' 10195.67 * 871.83 291.34 * 161.96 71.46 * 
1.80 * 2.99 * 
* 3 * ROB * 10195.67 * 10375.20 * 187.51 * 86.57 * 91.54 * 15.37 * 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: WASH 3-WEST 
REACH: REACH-1 RS: 5.210 

INPUT 
Description: 
Station Elevation Data num= 26 

Sta Elev Sta EleV Sta Elev Sta Elev Sta Elev 

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9289.65 .033 9941.49 .04510051.54 ,033 

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9941.4910057.54 299 331.1 320 .1 .3 

CROSS SECTION OUTPUT Profile I1 
* *  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ft) * 1692.14 Element + Left 08 ' Channel * Right OB ' 
* Vel Head [ft) * 0.15 Wt. n-Val. * 0.033 * 0.045 ' 0.033 ' 
* W.S. Elev (ft) * 1691.99 * Reach Len. lftl * 299.00 ' 331.10 ' 320.00 * 
* Crit W.S. (ft) * 1691.55 * Flow Area lsq ft) * 183.71 * 191.07 ' 19.12 ' 
E.G. Slope /ft/ftl *0.005458 * Area (sq ftl 183.71 + 191.07 * 19.12 ' 

* Q Total (cfsl * 1220.00 ' Flow (cfsi * 527.36 ' 645.23 ' 47.41 * 
Top Width lftl * 374.90 Top Width Iftl * 229.17 * 116.05 * 29.68 * 

* Vel Total (ft/s) * 3.10 * Avg. Vel. Ift/sl * 2.87 * 3.38 ' 2.48 ' 
* Max Chl ~ p t h  (ftl 4.25 * Hydr. Depth (ftl * 0.80 * 1.65 * 0.64 * 
* Conv. Total Icfs) * 16514.4 Con". lcfsl * 7138.5 * 8734.1 * 641.7 * 
* Length Wtd. Ifti * 316.30 * Wetted Per. lftl 229.17 ' 117.30 * 29.70 ' 
Min Ch El [ftl 1687.74 Shear (lb/sq ftl * 0.27 * 0.55 * 0.22 * 



* Alpha * 1.02  * s t r e a m  Power l l b / f t  s )  * 0.78  * 1 .87  * 0.54 * 
* F r c t n  Loss l f t )  * 1.88  * CumVolume l a c r e - f t l  203.50 * 238.10 * 158.77  * . .. 
* C 6 E Loss ( f t )  0 .00  * Cum SA ( a c r e s )  113.78 ' 76.51 ' 101.00  * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The ene rgy  l o s s  was g r e a t e r  t h a n  1 .0  f t  10 .3  m ) .  between t h e  c u r r e n t  and  p r e v i o u s  cross 
s e c t i o n .  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 s e c t i o n s .  

CROSS SECTION OUTPUT P r o f i l e  #2 
* * l f l f l f ~ f * ~ ~ l s t * f ~ ~ * , * , , * * * * * * * * * * * * * * * ~ * * * + * * ~ * ~ + ~ ~ * * ~ ~ ~ ~ ~ ~ . ~ * * * * * * * * * * * ~ * * ~ * ~ * , * , * ~ * * ~ * ~ ~ ~ ~ * *  

* E.G. E l ev  l f t )  * 1693.04 * Element * L e f t  OB * Channel ' Right  OB ' 
* Vel Head l i t 1  * 0.25  * W t .  n-Val. * 0 .033  + 0.045 * 

W.S. E l ev  ( f t )  * 1692.79 ' Reach Len.  ( f t l  * 299.00 * 331.10  * 320.00 * 
* C r i t  W.S. l f t l  * * Flow Area l sq  f t j  * 22.01  * 284.56 * 

E . G .  S lope  ( f t / f t )  '0.004479 * Area l s q  f t )  * 22.01  ' 284.56 * 
* Q T o t a l  l c f s )  * 1220.00 * F ~ O W  l c f s l  * 97.98 * 1122.02 * - Top Wldth ( f t )  * 126.14 ' Top Wldth l f t )  * 10 .09  116 .05  
* Vel T o t a l  I f t i s )  * 3.98  * Avg. Vel.  l f t / s l  * 4.45 * 3.94 * 

Max Chl Dpth ( f t )  * 5 .05  * H y d r . D e p t h l f t l  * 2.18 ' 2 . 4 5  ' 
* Conv. T o t a l  l c f s )  * 18229.8 * Conv. ( c f s l  * 1464.1 * 16765.7 * * 

Length  Wtd. [ f t )  327.33 * Wetted P e r .  l f t )  * 12.26 + 119.40 * 
* Mln Ch E l  ( f t )  * 1687.74 * Shea r  l l b / s q  f t l  * 0.50 * 0 .67  * 
* Alpha 1 . 0 0  * St r eam Power l l b / f t  s )  * 2.24 * 2.63 * 

F r c t n  Loss l f t )  * 1 . 8 6  * Cum Volume ( a c r e - f t )  * 55.47 * 278.66 * 36.37 * - C 6 E Loss l f t l  0 . 01  * Cum SA (acres) * 13.89 ' 76.50 * 10.22  * 
I * * * * * * * * + t * f * f t * * * * * * * * * * * * * * * * ~ * * * * ~ * * * * ~ ~ * ~ * * * ~ * * + ~ * ~ ~ ~ * ~ ~ * * * * * ~ * * * * * * * * * * * * ~ ~ ~ ~ ~ * * * * ~ ~ ~ ~ ~ * *  

Warning: The ene rgy  l o s s  was g r e a t e r  t h a n  1 . 0  f t  10.3 ml. between t h e  c u r r e n t  and  p r e v i o u s  c r o s s  
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 .  

P r o f i l e  # 1  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

**.*+,+***.*.*,**+ 
* POS * L e f t  S t a  ' Righ t  S t a  * Flow Area * W.P. * P e r c e n t  * 

Hydr ' V e l o c i t y  * 
* l f t l  l f t l  * l c f s )  * Isq f t l  l f t l  * Conv 

' D e p t h l f t )  * I f t i s l  * 
' 1 LOB * 9615.57 * 9941.49 * 527.36 * 183.71  * 229.17 * 43.23 * 
0.80  ' 7 . R 7  * ~ ~~ 

' 2 * Chan * 9941.49 * 10057.54 * 645.23 * 191.07 * 117.30 52.89 + 

1 . 6 5  ' 3.38 * 
* 3 * ROB * 10057.54 * 10129.58 * 47.41 19.12 * 29.70 * 3.89  * 
0.64 * 2.48 * 

Warning: The ene rgy  l o s s  was g r e a t e r  t h a n  1 .0  f t  10.3 ml .  between t h e  c u r r e n t  and  p r e v i o u s  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 .  

P r o f i l e  #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*****.*,,********* 

* pas * L e f t  S t a  * Righ t  S t a  * Flow * Area W.P. * P e r c e n t  * 
Hydr * V e l o c ~ t y  ' 

* l f t l  * l f t )  * ( c f s l  * Isq f t )  * l f t )  * Conv 
" D e p t h l f t l  l f t i s )  * 
* 1 * LOB 9615.57 * 9941.49 * 97.98  * 22.01 * 12.26 8.03 ' 
2 .18  ' 4.45  * 
* 2 Chan * 9941.49 ' 10057.54 ' 1122.02 * 284.56 ' 119.40 * 91.97 ' 
2 45 ' 3 94 * 

Warning: The ene rgy  loss was g r e a t e r  t h a n  1 . 0  f t  10.3 m ) .  between t h e  c u r r e n t  and  p r e v i o u s  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  for  a d d i t i o n a l  cross s e c t i o n s .  

CROSS SECTION 

RIVER: WASH 3-WEST 
REACH: REACH-I RS: 5 .147  
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INPUT 
/ Description: 

Station Elevation Data "urn= 29 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Manning's n Values "urn= 3 
Sta n Val Sta n Val Sta n Val 

................................................ 

9401.2 ,033 9888.52 ,04510082.04 ,033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Eapan. 
9994.5810082.04 643 661.7 646 .1 .3 

CROSS SECTION OUTPUT Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* E.G. Elev ift) * 1690.25 * Element Left 08 * Channel * Right 08 ' 
Vel Head (ftl * 0.14 * Wt. n-Val. * 0.044 * 0.045 0.033 * 

* W.S. Elev (it] * 1690.11 Reach Len. (ftl * 643.00 ' 661.70 * 646.00 * 
* Crit W.S. (ft) 1689.79 * Flow Area ( sq  ftl * 171.90 ' 135.63 ' 126.71 ' 
* E.G. Slope Iftlftl "0.006498 * Area (sq ftl 171.90 * 135.63 * 126.71 * 
* Q Total icfsl * 1220.00 * Flow (cfs) * 492.97 * 472.86 ' 254.18 * 
* Tap Width (ft) * 626.92 ' Top Width (ftl 231.18 * 87.46 ' 308.27 * 
* Vel Total (ftlsl + 2.81 * Avg. Vel. (ftlsl 2.87 ' 3.49 * 2.01 * 

Max Chl Dpth (ftl * 4.74 'Hyde. Depth Iftl 0.74 * 1.55 " 0.41 ' 
Conv. Total icfsl * 15134.8 * Con". Icfs1 * 6115.6 * 5866.1 * 3153.2 * 

* length wed. ifti 652.43 * Wetted Per. (ftl * 231.20 * 90.47 ' 308.39 ' 
Min Ch El (ftl * 1685.37 * Shear (lblsq ftl * 0.30 + 0.61 * 0.17 * 

* Alpha * 1.12 * Stream Power (lblft s] * 0.86 * 2.12 ' 0.33 * 
Frctn Lass (it) * 4.12 * Cumvolume (acre-ft) * 202.28 * 236.86 * 158.24 * 

* C 6 E LOSS lft) ' 0.00 * Cum SA (acres1 * 112.20 * 75.73 * 99.76 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cr055 
section. This may indicate the need for additional crass sections. 

CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev ift) ' 1691.17 * Element * Left OB ' Channel * Right OB * 
* Vel Head (it) * 0.35 * Wt. n-Val. * 0.045 * 0.045 * 0.033 * 
W.S. Elev (ft) 1690.82 + Reach Len. (ftl * 643.00 ' 661.70 * 646.00 * 

* Crit W.S. (ft] 1690.16 ' Flow Area  (sq ftl * 35.46 * 197.42 * 24.79 ' 
* E.G. Slooe lftlftl *0.007486 * Arpa 1.0 ftl * 25.46 * 197.42 * 24.79 * - . - . - . - - , .~ .~~ . ~~ .-. . ~. . ~ 

* 0 Total lcfsl * 1220.00 * Flow lcfsl * 144.93 ' 948.89 * 126.18 * . ~ . . 
'Tap Width ift) 

* Vel Total (ftlsl 
* Max Chl Dpth Ift) 
* Canv. Total Lcfsl 
* Length Wtd. iftl 
* Min Ch E:l (ft) 
* Alpha 
' Frctn Loss iftl 
' C 6 $ LOSS ift] 
. . . . . . . . . . . . . . . . . . . . . . .  

* TO; width' (ftl 
^ Avg. Vel. (ftlsl 
+ Hydl. Depth ift) 
Con". (CfS.1 

* Wetted Per. (ftl 
Shear (lblsq ftl 
Stream Power (lblft sl * 
Cum Volume (acre-ftl * 

* Cum SA (acres1 
/ * * 1 , * , , , * * * * * 1 * * * ~ . * , * * l  

Warning: The crass section had to be extended vertically during the critical depth calculations. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning: The parabolic search method failed to converge on critical depth. The program will try 
the 

cross section slice/secant mcthod to find critical depth. 

Profile #I 
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* POS * Left sta * Right Sta * Flow * Area * W.P. * Percent * 
Hydr * Velocity * 

* * lftl * Ift) * Icfs) * lsq ft) * lftl* Con" 
*Depthlft) * lft/s) * 
* 1 * LOB * 9697.89 * 9994.58 * 492.97 * 171.90 * 231.20 * 40.41 * 
n.74 * 2.87 * ~ ~ - ~ 

2 Chan * 9994.58 * 10082.04 472.85 * 135.63 * 90.47 * 38.76 * 
1.55 3.49 % 

+ 3 * ROB * 10082.04 * 10260.85 ' 159.26 ' 77.05 * 178.81 * 13.05 * 
0.43 ' 2.07 * 
* 4  * ROB 10260.85 * 10439.66 * 94.92 * 49.66 * 129.58 * 7.78 * 
0.38 * 1.91 * 

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile t2 
* * f l f * * * * * * * * * * * * * * * * * ~ , * . * ~ + * * * * * * * ~ ~ - ~ * * ~ * ~ ~ * ~ + ~ ~ ~ ~ ~ * * * * ~ * ~ * , ~ % ~ ~ ~ ~ ~ , * * * ~ ~ + ~ ~ * * ~ ~ * ~ * * ~ ~ , ~ ~ ~ ~ ~ ~ ~  

**********,**-**** 
* POS * Left Sta * Right Sta * Flow * Area * W.P. ' Percent * 

Hydr Velocity * 
* lft) * Ift) Icfsl * Isq ftl * iftl * Con" 

*Depthiftl * Iftfsl ' 
* 1 * LOB * 9697.89 * 9994.58 144.93 * 35.46 * 20.12 11.88 * 
1.90 4.09 ' 
* 2 * Chan * 9994.58 * 10082.04 ' 948.89 * 197.42 90.47 * 77.78 * 
2.26 4.81 * 
* 3 * ROB * 10082.04 ' 10260.85 * 126.18 ' 24.79 * 16.60 * 10.34 * 
1.65 5.09 * 

Warning: The cross section had to be extended vertically during the critical depth calculations. 
Warnrng: Theenergy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning: The parabolic search method failed to converge on critical depth. The program will try 
rho 

cross section slice/secant method to find critical depth. 

CROSS SECTION 

RIVER: WASH 3-WEST 
REACH: REACH-1 RS: 5.022 

INPUT 
Description: Interpolated point added at 19941.25, 1685.0221 to set bank 

station. 
Station Elevation Data num= 28 

Sta Elev Sta Elev Sta Elev Sta Elev Sta  lev 
* * r * l t l * * * * * * t t * * * * * * ~ ~ ~ ~ * , * * * * * f * * * * * * * * * ~ * ~ * * * * * . * * * ~ ~ * ~ ~ * ~ * ~ * * * * * * * * ~ + , ~ ~ ~ ~ *  

9471.76 1687.83 9527.06 1687.38 9564.7 1687.28 9638.64 1686.76 9693.47 1686.66 
9748.56 1686.42 9803.45 1686.04 9858.29 1685.76 9913.63 1685.46 9941.251685.022 
9968.47 1684.59 9995.17 1684.7610001.29 1682.910006.96 1683.2510011.95 1684.46 
10023.9 1684.7510078.79 1685.0710133.81 1684.9510188.74 168510237.82 1685.29 

10239.81 1604.5310241.35 1604.4410242.81 1685.1310298.94 1685.5710353.86 1686.56 
10409.1 1686.3410463.58 1686.8710518.56 1687.58 

Manning's n Values num= 3 
Sta n Val Sta "Val Sta n val 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
9471.76 ,037 9913.63 .04110353.86 ,037 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. ~xpan. 
9941.2510078.79 454 494.13 433 .1 .3 

CROSS SECTION OUTPUT Profile #I 
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* E.G. Elev iftl * 1686.14 * Element *  eft OB * Channel * Rlght OB + 

i * vel Head (ft) * 0.14 * Wt. n-Val. * 0.039 * 0.041 * 0.041 * 
* W.S. Elev (ft) * 1686.00 + Reach Len. lft) * 454.00 " 494.13 * 433.00 +. 

* Crit W.S. lftl * Flow Area isq ft) * 48.06 * 184.82 * 200.39 * 
* E.G. Slope lft/ft) *0.006128 * Area isy ft) ' 48.06 * 184.82 200.39 * 
* Q Total (cis1 * 1220.00 * Flow (cfsl * 84.61 * 637.14 * 498.26 * 
* Top Wldth ift) * 511.26 ' Top W~dth ift) * 129.77 * 137.54 * 243.95 * 
* Vel Total (ftls) * 2.82 * Avg. Vel. lftlsl * 1.76 * 3.45 * 2.49 * 

Max Chl Dpth (it1 3.10 *Hydr.Depth iftl * 0.37 * 1.34 * 0.82 * 
* Conv. Total lcfs) * 15584.5 * conv. lcfs) * 1080.8 * 8138.9 * 6364.8 ' 
* Length Wtd. lftl * 466.07 * Wetted Per. ift) * 129.77 ' 137.98 * 244.25 ' 
* Mln Ch El (ft) * 1682.90 * Shear ilb/sq ft) * 0.14 * 0.51 * 0.31 * 
* Alpha * 1.13 * Stream Power Ilblft 9 )  * 0.25 * 1.77 * 0.78 
Frctn Loss (ftl + 2.56 * Cumvolume (acre-ft) * 200.65 * 234.42 * 155.81 * - C & E IIOSS (ft) * 0.00 ' Cum SA (acres) 109.54 74.02 ' 3 5 . 6 6  ' 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

E.G. Elev (ft) * 1687.03 + Element Left OB ' Channel Right OB ' 
* Vel Head (ft) " 0.28 * Wt. n-Val. 0.041 " 
* W.S. Elev iftl * 1686.75 * Reach Len. Iftl * 454.00 * 494.13 * 433.00 * 
* Crit W.S. (ft) * Flow Area (sq ftl * 287.72 * 
+ E.G. Slope Iftlftl *0.005308 ' Area lsq ftl * 287.72 * 
* Q Total (cfsl * 1220.00 * Flow (cfs) * 1220.00 * 
* Top Width (ftl * 137.54 * Top Width lft) * 137.54 * 
* Vel Total lft/s) * 4.24 * Avg. vel. lft/sl * 4.24 * 
* Max Chl Dpth lftl * 3.85 * Hydr. Depth lit1 + * 2.09 * 

Conv. Total Icfs) * 16745.4 * Conv. (cfsl * 16745.4 ' 
* Length Wtd. lft) * 493.19 * Wetted Per. (It) * 141.38 ' 
* Min Ch El (ft) * 1682.90 * Shear llb/sq ft) * 0.67 '* 
Alpha * 1.00 * Stream Power (lb/ft s) * * 2.86 * 

* Frctn LOSS iftl 2.42 * Cumvolume [acre-ft) * 55.01 * 273.15 ' 36.09 * 
c & E LOSS (ftl * 0.00 * Cum SA (acres1 13.65 ' 74.02 ' 10.05 * 

+ * * * * * * * * . t * * * * * * * * ~ ~ ~ ~ ~ * * * r ) * * * * * * ~ * ~ * . * ~ * * * * * ~ ~ ~ ~ h * * ~ ~ ~ ~ * * ~ * * * * * * ~ * ~ * * ~ * * ~ * * * * * * * ~ ~ ~ ~ ~ * * * * * * *  

a 
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

Profile #l 
............................................................................................... 

************%*****  
* POS + Left Sta * Right Sta ' Flow * Area * W.P. * Percent * 

nyde * velocity * 
* lftl * (ftl * (~fS.1 * isy ftl + lft) * conv 

'Depthlft) * lft/s) * 
* 1 + LOB * 9706.51 * 3941.25 * 84.61 * 48.06 * 129.77 * 6.94 * 
0.37 ' 1.76 * 
* 2 " Chan + 9941.25 ' 10078.79 * 637.14 * 184.82 * 137.98 * 52.22 * 
1.34 ' 3.45 * 
* 3 * ROB * 10078.79 ' 10298.67 * 493.10 * 195.17 " 220.19 * 40.42 * 
n.89 * 7 ~ 5 7  * . . - ~  
' 4 * ROB 10298.67 * 10518.56 * 5.16 * 5.22 * 24.07 ' 0.42 ' 
0.22 * 0.99 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
****+********* '*,* 

Warning: The energy lass was greater than 1.0 ft 10.3 m). between the current and previous crass 
section. This may indicate the need for additional cross sections. 

Profile # 2  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

**+************** ,  
* Pas Left Sta * Right Sta  low * Area ' W.P. * percent '* 

Hvdr * Velocitv * 
4 

iftl * lftl * icfs) * (sq ftl * ift) * Con" 
. *Depthlft) + (Ptls) * 



' 1 Chan * 9941.25 * 10078.79 * 1220.00 * 287.72 * 141.38 * 100.00 * 
2.09 ' 4.24 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' '1 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: WASH 3-WEST 
REACH: REACH-1 RS: 4.928 

INPUT 
Description: 
Station Elevation Data num= 26 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
9377.58 1685.56 9427.6 1684.95 9477.73 1684.48 9527.75 1684.13 9577.78 1684.02 
9627.64 1683.83 9677.84 1683.72 9727.82 1683.68 9777.75 1683.51 9827.85 1683.14 
9877.49 1682.68 9920.94 1682.21 9922.5 1681.7 9924.5 1681.63 9927.56 1682.17 
9956.49 1681.69 9962.28 1680.83 9967.15 1680.52 9970.63 1682.12 9978.21 1681.8 
10027.85 1682.0610078.09 168210128.24 1682.26 10178.1 1683.5910228.13 1685.3 
10278.14 1686.52 

Manning's n Values n m =  3 
Sta n val Sta nVal Sta n Val 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9920.9410027.85 457 480.24 466 .1 .3 

CROSS SECTION OUTPUT Profile tl 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
E.G. Elev (ftl * 1683.58 * Element Left OB * Channel Right 08 * 

* Vel Head (ft) * 0.15 ' Wt. n-Val. * 0.037 * 0.041 * 0.041 * 
W.S. Elev (ft) * 1683.43 * Reach Len. (ft) 457.00 * 480.24 * 466.00 * 

* Crit W.S. ift) * 1682.95 * Flow Area (sq it) * 74.10 * 172.67 * 160.97 * 
E.G. Slope (ft/ftl '0.004965 * Area (sq ftl 74.10 + 172.67 * 160.97 * 

* Q Total (cfs) * 1220.00 * Flow (cfsl * 142.58 ' 604.85 * 472.57 * 
' Tap Width (ftl * 383.25 * Top Width (ft) * 132.15 106.91 ' 144.20 * 
* Vel Total (ft/s) 2.99 * Avg. Vel. (ft/sl * 1.92 * 3.50 * 2.94 * 
* Max Chl Dpth Lftl * 2.91 * Hydr. Depth (ft) * 0.56 ' 1.62 * 1.12 * 
* Conv. Total (cfs) 17314.1 * Conv. (cfs) 2023.5 ' 8584.0 * 6706.6 * 
* Length Wtd. (ftl 470.74 * Wetted Per. (ft) * 132.16 * 107.47 * 144.21 * 
* Min Ch El (ft) * 1680.52 * Shear (lb/sq ft) * 0.17 * 0.50 * 0.35 * 
* Alpha * 1.10 * stream Power (lb/Et sl * 0.33 * 1.74 * 1.02 * 
* Frctn Loss (ft) * 2.52 * Cumvolume (acre-Etl * 200.02 * 232.40 * 154.02 * 
* C 6 E LOSS (ftl * 0.01 * Cum SA (acres1 * 108.17 ' 72.64 * 93.73 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT 
*****+*.******,****., 
E.G. Elev (ft) 
Vel Head (ft) 

* W.S. Elev (ft) 
* Crit W.S. (ft) 
" E.G. Slope (ft/ft) 
Q Total (cfs) 

* Top Width (ftl 
* Vel ~otal (ft/s) 
* Man Chl Dpth (ft) 
* Conv. Total (cfs) 
* Length Wtd. (ftl 
* Min Ch El (it) 
* Alpha 

Profile #2 
+***,*********  

* 1684.61 
* 0.30 
* 1684.31 

*0.004539 
* 1220.00 
* 111.99 
* 4.38 
* 3.79 
18109.2 

* 480.04 
* 1680.52 
* 1.01 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* Element * Left 0B * Channel * Right OB * 
* wt . n-val . 0.041 * 0.041 * 
* Reach Len. (ftl * 457.00 480.24 * 466.00 
* Flow Area (sq ft) * 267.26 * 11.46 * 
* Area (sq ftl * 267.26 ' 11.46 ' 
* Flow (cfsl * 1182.33 ' 37.67 * 
* Top Width iftl * 106.91 * 5.08 * 
* Avg. Vel. (ft/s) * 4.42 ' 3.29 * 
' Hydr. Depth iftl * 2.50 * 2.26 * 
* Conv. (cfs) * 17550.0 ' 559.1 * 
* Wetted Per. (ft) 109.58 * 7.34 * 
* Shear (lb/sq ftl 0.69 ' 0.44 
* Stream Power ilb/ft s )  3.06 * 1.45 * 

.- 



* Frctn LOSS lftl * 2.69 * Cum Volume (acre-ft) * 55.01 ' 270.00 * 36.03 * 
* C 6 E LOSS lft) + 0.01 * cum SA (acres) * 13.65 -2.63 * 10.03 * : ........................................................................................... 

Warning: The energy lass was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional crass sections. 

Profile #1 
+*++*l**+*t+*.f*,**++***~*~~,~~************~**,****+******,**~,~.**~*~.*~*~****,*~~~**~******~**+**. 

t+++t+**t***t***** 

+ POS Left Sta Right Sta * Flow ' Area * W.P. * Percent ' 
Hydr * Velocity 

+ lftl * lft) * icfsl * Is4  ftl * (it1 + conv 
*Depthlit) * (ft/s) ' 
+ 1 * LOB + 9649.26 * 9920.94 * 142.58 * 74.10 * 132.16 ' 11.69 ' 
0.56 ' 1.92 ' 
2 * Chan + 9920.94 ' 10027.85 * 604.85 + 172.67 ' 107.47 * 49.58 * 

1.62 * 3.50 
* 3 * ROB 10027.85 * 10152.99 * 467.15 * 156.13 * 125.15 * 38.29 * 
1.25 " 2.99 ' 
* 4 * ROB * 10152.99 • 10278.14 ' 5.41 4.84 + 19.06 * 0.44 * 

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
sectid". T h i ~  may indicate the need for additional cross sections. 

Profile 112 
* , * , f * f * * t * t * l + t + f * * + * , * * * ~ * * * ~ ~ ~ , * , , ~ * * , ~ ~ ~ ~ ~ ~ * * * * * * * ~ * * * * ~ * * . . ~ . ~ ~ ~ * * * * ~ + * * * . . ~ * , * * * * ~ * * * * . ~ . * .  

* * * * * * * * * f * * * * * * * ,  
* Po3 * Left Sta ' Right Sta ' F ~ O W  * Area * W.P. ' Percent ' 

Hydr ' Velocity * 
* * (it1 * (ftl (cfsl * i s q  ftl * iftl " CO"V 
*Depth(ftl * Ift/sl * 

1 * Chan * 9920.94 + 10027.85 " 1182.33 * 267.26 ' 109.58 * 96.91 * 
2.50 * 4.42 * 
2 ROB + 10027.05 * 10152.99 ' 37.67 11.46 + 7.34 * 3.09 * 

2.26 * 3.29 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: WASH 3-WEST 
REACH: REACH-1 RS: 4.837 

INPUT 
Description: Flow rate starting at this cross-section and downstream is 

increased to 1,430cfs. 
Station Elevation Data num= 39 

Sta Elev Sta Elev sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

f l * f * * * * . * * * * , * * * * * ~ ~ ~ * ~ + ~ * * * , + * * * * ~ ~ * + * * * ~ * . ~ + *  
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****,***,********* 
Pos left Sta * Right Sta *  low * Area * W.P. * Percent * ' uycir * velocity + 

* lftl * ift) * (~f.31 * (Sq ftl * lftl * conv 
*Depth(ftj * (ft/sl * 
* 1 chan * 9940.12 * 10091.70 * 1430.00 * 299.66 * 149.40 * 100.00 * 
2.09 * 4.17 * 
. * . * + * t + * * * * * * * f . * * ~ ~ ~ , , , * * * * * * * * * * * * * * * . + * , . * ~ ~ * * * ~ * ~ . . . * * ~ * * * * ~ + * * ~ . . ~ * * * * * * ~ ~ ~ ~ * ~ + * , * * * * , * + , * *  

********,*,******* 

warning:   he energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: WASH 3-WEST 
REACH: REACH-1 83: 4.709 

INPUT 
Description: 
Station Elevation Data num- 27 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
................................................................................ 

9199.48 1671.63 9264.3 1677.59 9329.35 1677.41 9394.53 1611.04 9459.54 1676.92 
9524.42 1676.84 9589.1 1676.51 9654.07 1616.63 9719.05 1616.38 9784.17 1616.06 
9849.04 1675.39 9914.4 1615.1 9913.02 1674.95 9917.38 1612.46 9980.35 1612.31 
9986.78 1615.09 9998.25 1674.1410001.17 1672.8810003.86 1612.6610007.34 1675.28 
10050.33 1615.2810115.18 1615.8810180.13 1616.0410245.21 1616.7210310.48 1611.12 
10375.12 1618.310440.11 1619.51 

Manning's n values num= 3 
sta n val Ste n Val Sta n Val 

* , * * * * . l * * * * * * t * * * * * ~ ~ * ~ . . * * * * + i t , , ~ * ~ ~ ~ ,  

9199.48 .037 9849.04 .04110115.18 -037 

Bank Sta:   eft night ~engths: Lcft Channel Right coeff Contr. Expan 
9849.0410007.34 412 450.63 450 .1 .3 

CROSS SECTION OUTPUT Profile #I 
* * , , , f * * * , , , / * f * / t t , * ~ ~ ~ , * * * * , * . * . * , ~ * ~ * * * ~ . ~ . * * ~ * ~ ~ . * ~ * * * * * . * * ~ . ~ * * ~ ~ . . . * . ~ * ~ ~ * ~ ~ . . ~ * * + * ~ * ~ * * ~  

E.G. Elev (ft) 1676.59 Element * Left 08 * Channel * Right OU * 
* Vel Head (ft) 0.22 * Wt. "-Val. 0.037 * 0.041 ' 0.040 * 
* W.S. Elev lftl 1676.31 ' Reach Len. Iftl 412.00 * 450.63 * 450.00 * 
* Crit W.S. (ft] + 1676.12 ' Flow Area lsq ftl 51.54 ' 235.10 129.80 
* E.G. Slope Ift/Etl '0.007948 * Area (sq ftl 51.54 * 235.10 * 129.80 + 

* Q Total lcfsl * 1430.00 * Flow lcfsl * 100.70 ' 911.85 . 351.45 ' 
* Top Width Ift) 490.44 Top Width Ift) * 121.83 * 158.30 + 204.31 * 
vel Total Iftlsl * 3.43 * Avg. Vel. (ft/sl 1.95 + 4.16 * 2.11 ' 

* Max Chl Dpth (ftl * 4.06 * Hydr. Depth (ftl 0.40 * 1.49 * 0.64 ' 
Con". Total (cis1 * 16039.9 * Conv. (cfsl 1129.5 * 10968.3 ' 3942.1 * 

* Length Wtd. iftl * 446.59 * Wetted Per. (ftl 127.83 * 160.97 * 204.32 * 
Min Ch El (Ltl * 1672.31 ' Shear ilb/sq ftl + 0.20 * 0.12 ' 0.32 * 

+ Alpha * 1.18 + stream Power (lb/ft $1 ' 0.39 3.01 ' 0.85 
FTCtn LOSS lftl * 2.91 * Cumvolume (acre-ftl * 195.99 * 226.87 ' 151.41 * 
C & E LOSS lftl 0.03 Cum SA (acres1 101.14 * 68.91 " 90.41 * 

*,t.t***,t*t..**,,,**~,,,**,,,,,,~*+,*,*,~.,,.,.,*.,..,.,*~**~,,**~**~~*~~,~~+.*.*~~*~*~~.***~* 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional crass sections. 

CROSS SECTION OUTPUT Profile 112 
_.+ f * * * * * l t * * * * * , * f , , , . , * * * * * ~ ~ . , * , . * * ~ * , , . . * * * * + * * * * ~ * ~ * * . * , * . * * * * * . . . * * * + * ~ * * * ~ ~ . . ~ . ~ * * . * * . * ~  

* E.G. Elev (ft) 1677.16 Element * Left 00 * Channel * Right OB * 
+ Vel Head (it) * 0.34 * Wt. "-Val. * 0.041 * 
W.S. Elev ift) * 1616.82 ' Reach Len. Ift) 412.00 * 450.63 ' 450.00 * 

* crit W.S. lftl * 1616.24 ' Flow Area lsq ftl 306.35 ' 
* E.G. Slope Iftlftl '0.001207 * Area lsq ftl * 306.35 * 
Q Total (cfsl 1430.00 * Flow (cfsl 1430.00 ' 

+ Top Wldth (ftl ' 158.30 ' Top Wldth (ftl * 158.30 ' 
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• * vel Total Ift/~) * 4.67 * A V ~ .  vel. (ft/~) * 4.67 * + 
* Max Chl Dpth lft) * 4.51 * Hydr. Depth lft) 1.94 * 
* Conv. Total (cfs) 16844.0 * con". (cis) 16844.0 * 
* Length Wtd. (ft) * 450.63 * Wetted per. (ft) 163.94 + 

* Min Ch El (ftl + 1672.31 * shear llb/sq ftl 0.84 * 
Alpha * 1.00 * stream Power llb/ft s )  * 3.92 * 

+ Frctn Loss lft) * 2.73 * Cum Volume lacre-ftl * 55.01 * 262.17 * 35.97 + 

* c L E Loss lft) * 0.03 * Cum SA (acres) * 13.65 ' 68.91 10.00 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Warning: The parabolic search method failed to converge on critical depth. The program will try 
the 

cross section slice/secant method to find critical depth. 

Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

****************,* 
* Po3 * Left Sta * Right Sta * Flow * Area * W.P. * Percent * 

Hydr * Velocity * 
* lft) Ift) lcfs) * (sq ft) * lft) * Conv 

'Depthlft) (ft/s) * 
* 1 * LOB * 9524.26 * 9849.04 * 100.70 51.54 * 127.83 * 7.04 ' 
0.40 * 1 . q S  * - .. 
* 2 Chan 9849.04 * 10007.34 * 977.85 * 235.10 * 160.97 * 68.38 * 
1.49 * 4.16 * 
* 3 * ROB " 10007.34 * 10223.72 * 351.45 ' 129.80 * 204.32 * 24.58 * 
0.64 2.71 * 

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

a Profile lt2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* ,** ,****%,** , .+*a* 

POS + Left Sta * Right Sta ' Flow * Area * W.P. * Percent * 
Hydr ' Velocity 

* lft) * (ft) * (cfs) * lsq ftl * lft) * Conv 
*Depthlft) * (ft/s) * 
1 Chan * 9849.04 * 10007.34 * 1430.00 * 306.35 - 163.94 * 100.00 * 

1.94 * 4.67 * 

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Warning: The parabolic search method failed to converge on critical depth. The program will try 
the 

cross section slice/secant method to find critical depth 

CROSS SECTION 

RIVER: WASH 3-WEST 
REACH: REACH-1 RS: 4.624 

.. 
Description: 
station Elevation Data num= 58 

Sta Elev Sta Elev Sta Elev Sta Elev sta Elev 
* t + * * * l + * * * * t * f * . * * * * t * * * * * t * * * * * + ~ ~ ~ ~ * * * * ~ ~ ~ * ~ * ~ * ~ * * ~ * * * * * * * * * * ~ ~ , ~ * * * * * * * * * * * *  
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* 2 * LOB * 9726.95 * 9820.16 169.54 ' 72.54 * 93.22 * 11.86 ' 
0.78 * 2.34 * 
* 3 * Chan * 9820.16 * 10004.40 * 736.23 * 233.66 * 187.75 * 51.48 * 
1.27 * 3.15 * 
* 4 * ROB * 10004.40 * 10138.95 * 418.39 ' 147.13 * 134.55 * 29.26 * 
1.09 * 2.84 * 
* 5 * ROB * 10138.95 * 10273.49 * 90.93 ' 45.94 * 78.15 * 6.36 * 
0.59 * 1 .PR * 

Warning: The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile t2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*************a**** 

Pos Left Sta Right Sta * Flow * Area * W.P. * Percent * 
Hydr * Velocity 
* (ft) lftl * (cfsl * lsq ft) * (ftt* Conv 
*Depth(ftl * (ftlsl * 
* 1 * Chan * 9820.16 * 10004.40 * 1430.00 * 359.95 * 190.79 * 100.00 * 
1.95 ' 3.97 ' 
* * * * * * * * * f f * * * * * * * * * * * * t * * * * * * * * * * * * . ~ * % * * ~ % ~ ~ ~ ~ % % ~ ~ ~ ~ * * * * ~ * * * * ~ * * + * * * * * * * * * * . * ~ * ~ * * * * ~ * , ~ % ~ ~ ~ * * *  

+*************,*** 

Warning: The cross section had to be extended vertically during the critical depth calculations. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning: The para6olic search method failed to converge on critical depth. The program will try 
the 

cross section slice/secant method to find critical depth. 

CROSS SECTION 

RIVER: WASH 3-WEST 
REACH: REACH-1 RS: 4.519 

INPUT 
Description: 
Station Elevation Data num= 114 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
* * * t * * * * * * t * * r * * * * * , * t t t t * t t t * * * * * * * * t * ~ ~ * * * ~ * * * ~ * * * * ~ ~ * * * * * * * * * * * * * * * ~ * * * * , ~ * *  

9155.61 1672 9171.06 1672 9179.57 1671.92 9192.64 1671.83 9225.69 1671.7 
9234.99 1671.63 9243.69 1671.6 9265.67 1671.54 9277.55 1671.46 9298.05 1671.55 
9299.56 1671.57 9304.89 1671.6 9334.22 1671.65 9342.49 1671.67 9358.91 1671.53 
9361.02 1671.53 9368.08 1671.5 9390.83 1671.45 9412.59 1671.29 9435.72 1671.29 
9436.56 1671.3 9437.32 1671.28 9477.14 1671.01 9492.59 1670.97 9538.26 1671.01 
9547.69 1671 9559.35 1670.8 9562 1670.74 9574.93 1670.68 9582.04 1670.64 
9619.48 1670.2 9619.79 1670.22 9619.87 1670.22 9630.04 1670.24 9635.58 1670.26 
9640.86 1670.3 9682.98 1670.45 9694.0L 1670.37 9703.81 1670.23 9719.26 1610 
9756.72 1669,.5 9777.25 1669.29 9779.74 1669.23 9786.74 1669.16 9841.43 1669.65 
9841.85 1669.7 9842.62 1669.65 9882.56 1669.33 9896.091669.193 9898.33 1669.17 
9909.92 1669.07 9947.32 1669.1 9959.05 1669.12 9977.42 1669.23 9979.78 1669.23 
9991.47 1669.2 9992.75 1669.2 9994.47 1668.5 9996.22 1668 9999.22 1667.02 
10000.72 1666.610004.58 1667.9410004.87 166810006.91 1668.8110007.26 1668.94 
10007.9 1668.9 10032.2 166910070.17 1669.110116.81 1669.110137.93 1669.31 
10161.91 1669.6210169.121669.672 10181.5 1669.810184.86 1669.86 10186.8 1669.95 
10187.67 167010189.42 1670.0710190.73 1670.110191.34 1670.1710198.03 1670.62 
10205.22 1670.7510229.15 1671.110239.53 1671.2310243.66 1671.2810246.31 1671.31 
10247.16 1671.3310252.22 1671.110253.79 1671.0710258.39 1670.910260.46 1670.86 
10262.24 1670.8510274.19 1670.910274.69 1670.9510278.37 1670.9510282.29 1670.84 
10289.17 1670.710305.05 167110317.44 1671.8310320.14 167210325.29 1672.34 
10328.07 1672.510342.83 1673.09 10346.9 1673.1110368.15 1673.1110376.88 1673.2 
10390.8 1673.2910418.21 1673.6110447.07 1673.5310461.38 1673.5510465.07 1673.6 

10476.29 1673.5410507.64 1673.610528.15 1673.6210533.14 1673.64 

Manning's n Values num- 3 
Sea n Val Sta n val sta n val 

*f********L,.f*f*f*l*it*****fi**t******************* 



) Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9911.4210137.93 451 490.71 516 .1 .3 

CROSS SECTION OUTPUT Profile $1 
, I * l t * f * . ~ t * * * * t f l . . , * * * . * , * * * i + t * * * ~ * * * * * * , * * * ~ , * ~ * * , ~ , * ~ * * * * ~ * ~ * * + + + ~ * * * * * * * * + * * * ~ * ~ * *  

E.G. Elev (ftl 
Vel Head fftl 

* W.S. Elev (ft) 
* Crit W.S. ift) 
* E.G. Slope lft/ftl 
Q Total iCfsl 
Top Width ift) 

* Vel Total (ft/sl 
Max Chl Dpth (ftl 

* Conv. Total icfs) 
Length Wtd. iftl 

* Min Ch El (ft) 

Element 
wt. n-Val. 
Reach Len. (ft) 
€low Area isq ftl 
A r e a  (sq ft) 
Flow iCf3) 
Top Width (ftl 
Avg. Vel. (ft/sl 
Hydr. Depth (ftl 
con". (cfsl 
Wetted Per. (£ti 
Shear ilb/sq ftl 
Stream Power Ilblft 

Left OB 
0.040 

451.00 
238.05 
238.05 
641.71 
300.49 
2.12 
0.79 

8229.2 
300.51 
0.31 
0.83 

Channel 
0.041 
490.11 
208.81 
208.81 
701.13 
160.51 
3.39 
1.30 

8991.3 
161.34 
0.50 
1.10 

Right OB 
0.040 ' 
516.00 ' 
33.80 * 
33.80 * 
14.53 * 
54.93 * 
2.20 * 
0.62 * 

946.9 * 

..- ~~~ ~ ~- . . 
* Frctn LOSS Iftl 3.34 * Cumvolume lacre-ftl * 193.45 * 221.62 148.36 * 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 it (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile $2 
............................................................................................... 

' E.G. Elev iftl 
* Vel Head lftl 
W.S. Elev (ftl 

Element 
Wt. n-Val. 
Reach Len. fft) 
Flow Area isq ftl 
Area isq ftl 
Flow icfsl 
Top Width iftl 
Avg. Vel. (ftlsl 
Hydr. Depth (ftl 
conv. iCfSl 

* Left 08 * Channel * Right 00 * 
0.041 * 

451.00 * 490.71 ' 516.00 * 
* 773.57 * 

* Length Wed. (ftl * 486.95 * Wetted Per. lftl * 164.18 ' 
Min Ch El (ftl * 1666.60 * Shear ilb/sq ftl * 0.14 * 

* Alpha * 1.00 * stream Power ilb/ft sl ' * 3.28 * 
Frctn LOSS (ft) * 3.44 *CumVolume(acre-ftl * 55.01 * 254.37 * 35.97 * 
C & E LOSS (ft) * 0.02 ' Cum SA (acres) * 13.65 ' 64.94 * 10.00 * 

............................................................................................... 

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Warning: The parabolic search method failed to converge on crjtical depth. The program will try 
the 

cross section slice/secant method to find critical depth. 

Profile 11 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*****,+***,*.*+*** 
POS * Left Sta ' Right Sta * Flow * Area * w.P. * Percent ' 

~ y d r  ' velocity * 
+ lftl * iftl * icfsl * isq ftl (ftl * conv 

'Depthfftl lft/sl 
' 1 * LOB * 9566.52 * 9977.42 * 641.74 * 238.05 * 300.51 * 45.30 * 
n.79 * 2.77 * .. - 

* 2 * chan * 9977.42 * 10131.93 * 707.73 * 208.87 + 161.34 * 49.49 ' 
1.30 * 3.39 * 
' 3 ROB f 10137.93 * 10335.54 ' 74.53 * 33.80 ' 54.95 ' 5.21 * 
0.62 * 2.20 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 



section. This may indicate the need for additional cross sections. 

I Profile 42 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* Pos * Left Sta * Right Sta *  low * area * W.P. * Percent * 
Kydr Velocity * 

* ift) * lftl * lcfsl * isq ftl * ift) * Conv 
*Depthiftl * ift/sl * 
' 1 * Chan 9977.42 * 10137.93 ' 1430.00 323.57 * 164.78 * 100.00 

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Warning: The parabolic search method failed to converge on critical depth. The program will try 
the 

cross section slice/secant method to find critical depth. 
i 

CROSS SECTION 

RIVER: WASH 3-WEST 
REACH: REACH-I RS: 4.421 

INPUT 
Description: Flow rate starting at this cross-section and downstream is 

increased to 1,450cfs. 
Station Elevation Data num= 107 

sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9015 1668.8 9032.86 1668.94 9085.53 1668.59 9113.41 1668.51 9127 1668.5 
9138.3 1668.47 9185.33 1668.57 9210.59 1668.35 9232.84 1668.22 9255.91 1668.2 
9268.8 1668.12 9284.2 1668.05 9307.93 1668.13 9338.67 1668.25 9342.45 1668.2 
9345.28 1668.2 9390.05 1668.03 9391.8 1668.03 9400.16 1668 9406.22 1668 
9410.25 1667.98 9439.83 1667.9 9455.75 1667.79 9458.8 1667.79 9466.63 1667.84 
9467.53 1665.83 9472.61 1667.8 9491.25 1667.8 9496.87 1667.79 9498.02 1667.79 
9500.33 1667.8 9501.58 1667.81 9525.4 1667.79 9533.03 1667.74 9536.26 1667.51 
9540.76 1667.2 9544.85 1667.07 9549.36 1666.78 9552.76 1666.71 9555.94 1666.78 
9551.59 1666.8 9566.23 1666.87 9572.36 1666.81 9579.26 1666.81 9581.29 1666.85 
9581.35 1666.8 9591.15 1666.72 9595.15 1666.74 9600.02 1666.7 9610.421666.765 
9612.9 1666.78 9628.79 1666.8 9641.39 1666.61 9650.79 1666.59 9660.29 1666.56 
9676.74 1666.54 9683.21 1666.5 9685.09 1666.46 9686.48 1666.45 9705.37 1666.45 
9734.1 1666.41 9737.98 1666.4 9744.33 1666.39 9762.02 1666.48 9782.5 1666.4 
9804.7 1666.48 9834.43 1666.38 9848.34 1666.32 9860.48 1666.26 9871.45 1666.27 
9891.16 1666.3 9897.24 1666.26 9899.99 1666.26 9901.51 1666.23 9905.83 1666.2 
9920.56 1666 9933.65 1665.83 9941.63 1665.74 9959.9 1665.44 9998.22 1664.9 
9999.22 1664.87 10000 1664.8510000.68 1664.8610004.93 1664.8710010.56 1664.9 
10053.02 1665.39 10056.7 1665.4110058.52 1665.41 10093.3 1665.7810101.24 1665.9 
10103.04 1665.8910109.36 1665.9510115.03 1666 10117.1 166610128.081666.116 
10144.49 1666.2910185.81 1667.2510205.09 1667.5710229.46 1667.910229.66 1667.87 
10235.05 166810235.03 166810238.14 1668.0510283.79 1669 10293.4 1669.14 
10329.13 1669.5610351.76 1669.31 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n val 

* * * * * * * * * * * * l * . f * * * * t * * * * + * + * * % * b * * * * * * * * * b * * * * *  

9015 ,0379891.16 .04110144.49 ,037 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9959.910053.02 498 586.93 582 .1 .3 

CROSS SECTION OUTPUT Profile #I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ftl 1667.07 * Element * Left OB * Channel * Right 06 * 
* Vel Head iftl * 0.22 ' Wt. n-Val. 0.039 0.041 ' 0.041 * 
* W.S. Elev (ft) * 1666.85 * Reach Len. iftl * 498.00 * 586.93 ' 582.00 * 
* Crit W.S. (fti 1666.70 * Flow Area (sq ftl * 176.03 ' 160.86 ' 99.65 * 
* E.G. Slope (ft/ftl *0.007860 * Area (sq ftl * 176.03 ' 160.86 " 99.65 * 
* Q Total Icfs) * 1450.00 * Flow icfsl * 393.86 ' 744.03 ' 312.11 * 
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Top Width lftl * 614.77 * Top Wldth Iftl * 406.21 * 93.12 * 115.44 * 
Vel Total (ft/sl + 3.32 * Avg. Vel. Ift/sl 2.24 * 4.63 * 3.13 * 

) * Max Clll Dpth lftl * 2.00 * llydr. Depth lft) * 0.43 * 1.73 * 0.86 + 

* Canv. Total lcfsl * 16355.7 * Con". lcfsl 4442.6 * 8392.6 * 3520.5 * 
Length Wtd. lftl 557.20 * Wetted Per. lft) * 406.24 * 93.13 * 115.45 ' 

M i n  Ch El lftl 1664.85 ' Shear (lb/sq ftl * 0.21 * 0.85 * 0.42 1 

* Alpha 1.31 * Stream Power llb/ft sl * 0.48 * 3.92 * 1.33 * 
~rctn Loss (ftl 3.43 * Cumvolume (acre-ftl * 191.31 * 219.54 * 147.57 * 
c 6 E LOSS (ft) * 0.03 * Cum SA (acres1 + 93.62 * 63.52 * 85.61 * 

* , t * * l * * * , * , , * * * + * / , * , ~ * * * * * * + * * * ~ , , * , * ~ , * * * * , ~ * ~ * * * ~ ~ * * ~ * * * * * * * * ~ * * * * * * ~ ~ * * * ~ ~ * k * ~ + * * * * * ~ ~ ~ * ~ *  

Warning: Divided flow computed for this cross-section. 
Warning:   he energy lass was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #2 
**,******,****+************,,*t*****t*i,*,,+.**~**.****~~****~**~~~***~**~~*~*******~*****+~~* 

* E.G. Elev lftl * 1667.83 * Element * Left OB * Channel * Right 00 * 
' Vel Head IEt) * 0.46 * Wt. n-Val. * 0.041 * 0.041 * 
* W.S. Elev (ft) * 1667.37 * Reach Len. (ftl 498.00 ' 586.93 * 582.00 * 
* Crit W.S. lftl 1666.88 * €low Area lsq it1 * 60.32 * 209.69 * 
"E.. slope (ft/ftl *0.008366 * Area (sq ft) * 60.32 * 209.69 * 
* Q Total lcfs) * 1450.00 * Flow lcfsl 272.52 *1177.48 ' 
* Top Width (ftl * 129.62 * Top Width lftl 36.50 ' 93.12 
* vel Total lft/sI * 5.37 * ~ v g .  Vel. lft/sl 4.52 * 5.62 * 
' Max Chl Dpth (ftl + 2.52 * Hydr. Depth lftl 1.65 * 2.25 * 
* Conv. Total lcfsl * 15853.0 * Conv. lcfs) * 2979.5 * 12873.5 " 
* Length Wtd. (ftl * 560.57 * Wetted Per. lftl * 37.91 * 95.11 ' 
Min Ch El lit1 * 1664.85 * Shear llb/sq ftl 0.83 * 1.15 * 

* Alpha 1.02 ' Stream Power (lb/ft $1 * 3.75 * 6.47 * 
~rctn LOSS lft) * 3.24 Cum Volume (acre-ftl 54.70 * 251.37 * 35.97 * 

* C d E LOSS (ftl * 0.07 * Cum SA lacrcsl 13.46 ' 63.51 * 10.00 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need f o r  additional crass sections. 

Profile #l 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*,**************** 
* Po$ * Left Sta * Right Sta ' F l ~ w  * Area  * w.P. * Percent * 

Hydr * velocity * 
* Iftl * lft) * lcfsl * 1e.q ftl * lftl * Conv 

'Depth(ft1 * lft/sl * 
' 1 * LOB * 9487.45 9959.90 * 393.86 * 176.03 * 406.24 ' 27.16 * 
0.43 * 2.24 * 
' 2 * Chan * 9959.90 * 10053.02 ' 744.03 ' 160.86 • 93.13 * 51.31 ' 
1.73 * 4.63 * 
' 3 * ROB * 10053.02 ' 10202.39 * 312.11 * 99.65 115.45 * 21.52 * 
0.86 * 3.13 * 
* * l * f * f * * * * * * * * * * * , * + * ~ * ~ ~ ~ ~ * * ~ * * * ~ ~ ~ * * . * , . * * ~ * * * * * * + * * * * ~ . * * * * ~ ~ ~ ~ ~ * * ~ * ~ . ~ * * * ~ * ~ , ~ * * * * * ~ ~ , * * ~ * k .  

+ * * * % % , + , . * * * * * * * A  

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. Thia may indicate the need tor additional crass sections. 

Profile H2 
* * t / * * t * * * * * * l * * * * * * t l l * * / * * * * * * * / _ * * * * ~ ~ ~ * * * , ~ ~ * ~ ~ * * * * , . * * . * ~ ~ * ~ ~ * * * ~ ~ ~ * ~ * * b , * * + ~ , * * . x . ~ * * ~ * * * . k ~ *  

, * * * , % * k * . * * * * . , * *  

* POS * Left Sta * Right Sta * Flaw ' Area * W.P. * Percent ' 
Hydr * Velocity * 

* lft) * lftl * (cfsi * lsq ftl * lftl + Conv 
*Depthlftl * (ft/sl 
* 1 * LOB * 9487.45 * 9959.90 1 272.52 * 60.32 * 37.91 * 18.79 * 
1.65 * 4.52 * 
* 2 * Chan 9959.90 * 10053.02 * 1177.48 * 209.69 * 95.11 * 81.21 ' 
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Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need far additional cross sections. 

CROSS SECTION 3 . . 

RIVER: WASH 3-WEST 
REACH: REACH-1 RS: 4.310 

INPUT 
Description: Blocked obstructionls! added to represent residential home(s) as 

of aerial photography date; n-values are not adjusted to account 
for the housefsl, only the houses in or near the floodplain were 
accounted for and some house(s) were projected to the nearest 
cross-section. The area available for flood flows in between 
houses was considered and, for example, that may have resulted in 
one house per cross-section. Therefore, not all of the houses 
were projected to the nearest cross-section. 

Station Elevation Data n u =  125 
Sta Elev S t a  Elev Sta Elev Sta Elev Sta   lev 

* * * * * * * * * * * f + * . * f * * * * * * * _ l * * * * f * * * * * * * * * * * * * * * , * * * * * * ~ * * * * * * * * * * * * * * * * * % * * * + * * * + *  

9233.89 1665.59 9237.93 1665.24 9244.34 1665.2 9252.97 1664.16 9264.74 1664.75 
9269.34 1664.58 9274.37 1664.81 9291.55 1665.21 9304.39 1665.23 9318.37 1665.15 
9319.29 1664.99 9334.42 1664.97 9342.89 1665.04 9345.18 1664.95 9357.61 1665.04 
9364.45 1664.98 9372 1664.95 9394.47 1664.93 9424.5 1664.72 9425.62 1664.72 
9452.44 1664.62 9453.82 1664.6 9454.52 1664.6 9479.25 1664.35 9484.55 1664.33 
9506.07 1664.47 9514.58 1664.51 9525.79 1664.56 9532.88 1664.55 9544.6 1664.51 
9559.69 1664.37 9574.63 1664.27 9586.51 1664.15 9591.9 1664.08 9604.66 1663.97 
9613.32 1663.87 9633.82 1663.64 9634.68 1663.65 9640.14 1663.69 9664.71 1664.08 
9666.95 1664.1 9691.29 1664.1 9693.76 1664.09 9719.1 1663.32 9720.58 1663.33 
9724.76 1663.3 9742.59 1663.32 9743.18 1663.31 9747.39 1663.26 9754.79 1663.22 
9774.21 1663.06 9784.81 1662.99 9793.24 1662.87 9801.02 1662.8 9814.84 1662.61 
9827.83 1662.38 9844.81 1662.2 9850.24 1662.19 9854.65 1662.16 9874.89 1662.18 
9881.46 1662.2 9903.23 1662.3 9904.92 1662.28 9908.28 1662.32 9934.94 1662.53 
9935.09 1662.53 9949.23 1662.48 9961.91 1661.88 9964.97 1661.75 9972.57 1661.23 
9988.72 1661.13 9990.34 1660.95 9995 1661.1610001.36 1658.8910008.61 1661.1 
10015.53 1661.6410025.02 1661.89 10027.9 1662.1810042.35 1662.1110055.05 1661.98 
10058.44 1661.8210069.16 1661.910085.08 1662.2510095.98 1662.4410103.17 1662.54 
10115.1 1662.3910122.79 1662.2910137.87 1662.0810145.13 1662.14 10149.6 1662.17 
10115.15 1662.6610176.42 1662.6810176.46 1662.6610203.23 1662.7910205.18 1662.82 
10210.97 1662.9910230.05 1663.3810235.21 1663.4810256.86 1663.6310261.87 1663.66 
10265.23 1663.6610283.61 1663.7110295.26 1663.7610308.21 1663.8310310.49 1663.89 
10325.29 1664.09 10337.3 1664.3110355.31 1664.5410359.93 1664.5710364.12 1664.63 
10385.34 1664.9110390.93 1664.9810415.36 1665.2710417.74 1665.29 10424.1 1665.35 
10445.39 1665.3510467.27 1665.3610471.37 1665.4110475.42 1665.4510498.19 1665.6 
10505.44 1665.6910511.28 1665.77 10525 1666.0810535.47 1666.3110543.59 1666.47 

Manning's n Values "urn= 3 
Sta n Val Sta n val sta n Val 

*.************,**%*,************.****,*****.**+* 

Bank Sta: Left. Right Lengths: Left Channel Right Coeff Contr. Eapan. 
9972.5710008.61 611 599.78 564 .1 .3 

Blocked Obstructions n u =  2 
Sta L Sta R Elev Sta L Sta R Elev 

*.***l******l*.lf*f******~%**..*~~**,~,,~**~~~~. 

10166.6210253.14 167510109.1110120.84 1674 

CROSS SECTION OUTPUT 
. * * * * * * . * * *%*** * *+* ,~  
* E.G. Elev (ft) 
* Vel Head (ft) 
' W.S. Elev lft) 
* Crit W.S. lft) 
* E.G. Slope (ft/ft! 
* Q Total (cfs) 
" Top Width (ft) 
* Vel Total (ft/s) 
* Max Chl Dpth ffti 
* Conv. Total (cfs) 

Profile 11 
.,.*,******.*..,*,*,.,.*,***,*.*.*****.*+*, 

* 1663.62 - Element 
* 0.14 ' wt. n-Val. 
* 1663.49  each Len. (fti 

* Flow Area ( s q  ftl 
*0.004943 Area (sq  ft! 
* 1450.00 - Flow (cfs) 

441.29 * Top Width (ftl 
2.72 ' A V ~ .  Vel. ift/sl 

* 4.60 * Hydr. Depth iftl 
* 20624.1 Conv. fcfsl 

t * * * * * * . * * * * * * * , + * * * * * * . * , , * * + * , *  

Left 08 * Channel * Rlght 08 * 
0.048 0.050 * 0.050 * 
611.00 * 599.78 ' 564.00 * 
232.95 * 99.90 ' 201.20 ' 
232.95 * 99.90 ' 201.20 * 
529.69 * 406.34 ' 513.97 ' 
258.97 * 36.04 146.28 * 
2.27 4.07 2.55 - 
0.90 ' 2.77 1.38 * 

7534.0 ' 5779.6 ' 7310.5 ' 
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Length Wtd. (ft) * 593.63 * Wetted Per. (ft) * 259.02 * 36.78 149.52 * 
* Min Ch El (ft) 1658.89 ' Shear (lb/sq ftl * 0.28 ' 0.84 * 0.42 
* Alpha * 1.20 ' Stream Power (lb/ft s )  ' 0.63 * 3.41 * 1.06 * 
* Fzctn Loss (ft) * 4.00 * Cumvolume (acre-ft) * 188.97 * 217.78 ' 145.56 * 
* c & E LOSS (ft) * 0.01 * Cum SA (acres! * 89.82 * 62.65 * 83.86 * 
****X************* , , * , ** ,* ,******t**************%*****************************%**.***** ,*******  

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 

0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
E.G. Elev lftl * 1664.52 ' Element * Left 08 * Channel * Right OB * 

* Vel Head (ftl * 0.22 * Wt, n-Val. * 0.050 * 0.050 * 0.050 * 
* W.S. Elev (ftl * 1664.31 * Reach Len. (ftl * 611.00 * 599.78 * 564.00 * 
* Crit W.S. (ft) * Flow Area (sq it1 185.78 * 129.45 * 90.10 * 
E.G. Slope lft/ftl *0.004224 * Area I s 9  ftl * 185.78 * 129.45 90.10 * 

* Q Total ICES) 1450.00 * Flow (cfsl * 570.23 578.53 * 301.23 * 
Top width (ft! * 163.92 * Top Width lit! 90.59 + 36.04 * 37.29 + 

* Vel Total (ft/s) * 3.58 * Avg. Vel. (ft/sl 3.07 ' 4.47 * 3.34 ' 
* Max Chl Dpth (ftl * 5.42 * Hydr. Depth (ftl * 2.05 * 3.59 * 2.42 ' 
* Conv. Total (cis) 22310.4 * Conv. (cfs)  * 8773.8 * 8901.6 * 4634.9 * 
* Length Wtd. lftl * 599.92 * Wetted Per. lftl 92.13 * 36.78 * 39.56 * 
* Min Ch El (ft) 1658.89 * Shear (lb/sq ftl * 0.53 * 0.93 0.60 ' 
* Alpha * 1.09 * Stream Power (1b/ft sl * 1.62 * 4.15 * 2.01 * 
* Frctn Loss ift) * 4.14 ' Cumvolume (acre-ft) + 53.29 * 249.08 * 35.37 * 
* C 6 E LOSS (it1 * 0.02 * Cum SA (acres) * 12.74 * 62.64 * 9.75 ' 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional crass sections. 

Profile I1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

**+*******,*.***+* 
* Po3 Left Sta * Riqht Sta * Flow ' Area * W.P. * Percent * 

Hydr * Velocity * 
* i f+, 

* 2 * Chan " 9972.57 * 10008.61 * 406.34 * 99.90 * 36.78 * 28.02 * 
2.77 * 4.07 * 
* 3 * ROB * 10000.61 ' 10276.10 ' 513.97 ' 201.20 * 149.52 ' 35.45 * 
1.30 * 2.55 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

********* . * *** / * **  

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 

0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 Et (0.3 m). between the current and previous cross 

section. This may indicate the need tor additional cross sections. 

Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*,*,*******,****** 
* POS ' Left Sts * Right Sta + Flow * Area * W.P. + Percent ' 

Hydr * Velocity * 
,+ t i  * , f+ i  i irfci  * 1 % -  f t i  * i f t i  * con" 

*Depthlit) * lft/sl * 
* 1 * LOB * 9603.23 * 9972.57 570.23 * 185.78 * 92.73 ' 39.33 * 
2.05 * 3.07 
* 2 * Chan * 9972.57 * 10008.61 * 578.53 * 129.45 * 36.78 * 39.90 * 
3.59 * 4.47 * 



* 3 * ROB *10008.61 110276.10 ' 301.23* 90.10* 39.56' 20.77' 
2.42 ' 3.34 ' 
* i t * * * * * * . * l * * * * * * . , * . , ~ . ~ , ~ * ~ * , * * * , * . ~ ~ * * * * . * * * * . * * . t . * * t * * * * * * l * . * t * t * * * ~ * . * * * * * - * * * * * * l  

* t * * * * * l l * * * * * % % * *  

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 01 greater than 1.4. This may indicate the need for additional cross sections. 

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: WASH 3-WEST 
REPICH: REACH-1 RS: 4.196 

INPUT 
Description: Levee added-Ridge not overtopped per BFE calcs, low ground left of 

levee appears to be minor tributary flowing into 
floodplain 

Blocked obstruction(s1 added to represent residential 
homers) as of aerial photography date; n-values are not adjusted 
to account for the house(s), only the houses in or near the 
floodplain were accounted for and some housersl were projected to 
the nearest crass-section. The area available for flood flows in 
between houses was considered and, for example, that may have 
resulted in 

Station Elevation Data nun= 267 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

8732.65 1661.2 8742.87 1661.1 8759 1661.02 8774.16 1661.04 8783.98 1660.79 
8786.19 1660.8 8811 1660.78 8822.92 1660.79 8843.91 1660.44 8853.73 1660.33 
8854.29 1660.3 8854.34 1660.32 8859.12 1660.3 8870.96 1660.27 8881.61 1660.35 
8888.39 1660.3 8897.91 1660.25 8901.16 1660.27 8904.76 1660.24 8916.14 1660.23 
8935.29 1660.1 8943.18 1660.04 8948.89 1660 8953.64 1659.97 8972.92 1659.86 
8981.85 1659.9 8982.68 1659.86 8985.21 1659.84 9028.62 1659.66 9032.45 1659.68 
9042.02 1659.7 9046.01 1659.74 9046.97 1659.73 9047.7 1659.73 9064.18 1659.69 
9072.44 1659.5 9074.84 1659.47 9076.26 1659.43 9102.65 1658.99 9112.64 1658.93 
9120.76 1658.9 9151.09 1659.02 9155.72 1659.25 9157.54 1659.33 9157.58 1659.33 
9168.04 1659.15 9174.18 1659.06 9178.9 1659.04 9187.6 1659 9193.82 1658.9 
9198.94 1658.84 9203.14 1658.9 9219.18 1658.8 9222.18 1658.88 9224.71 1658.89 
9227.76 1658.89 9233.09 1658.9 9241 1658.92 9254.12 1659.05 9257.78 1659.07 
9271.46 1659.15 9291.66 1659.3 9293.8 1659.27 9294.74 1659.27 9308.01 1659.19 
9314.12 1659.1 9320.58 1659.08 9330.85 1658.99 9341.59 1658.84 9342.18 1658.'83 
9348.53 1658.8 9357.1 1658.82 9371.79 1658.96 9383.91 1659.08 9398.41 1659.1 
9409.04 1659.1 9430.4 1659.46 9440.47 1659.57 9443.81 1659.52 9456.12 1659.5 
9485.09 1659.66 9503.54 1659.82 9520.74 1659.62 9539.43 1659.56 9540.72 1659,6 
9567.71 1660 9574.25 1660.08 9577.63 1660.09 9578.05 1660.1 9588.06 1660,l 
9589.85 1660.17 9594.37 1660.2 9599.8 1660.28 9606.48 1660.36 9610.49 1660,4 
9611.9 1660.43 9612.78 1660.47 9634.24 1660.24 9637.57 1660.2 9638.56 1660.2 
9639.56 1660.22 9647.27 1660.3 9652.65 1660.4 9655.15 1660.5 9657.08 1660.4 
9659.08 1660.31 9660.74 1660.24 9661.94 1660.2 9664.91 1660.15 9668.1 1660.09 
9669.72 1650 9672.34 1659.9 9677.98 1659.5 9680.85 1659.37 9681.3 1659.37 
9693.78 1659.34 9698.99 1659.34 9700.44 1659.3 9701.91 1659.41 9702.68 1659.42 
9703.12 1659.43 9720.24 1659.79 9720.34 1659.8 9721.88 1659.76 9723.2 1659.75 
9737.33 1659.57 9737.75 1659.57 9739.59 1659.5 9758.24 1659.46 9763.98 1659.47 
9772.88 1659.27 9788.49 1659.01 9796.38 1658.9 9799.79 1658.83 9817.81 1658.9 
9827.6 1658.73 9829.65 1658.7 9831.5 1658.7 9837.64 1658.69 9842.03 1658.68 
9844.07 1658.68 9847.98 1658.7 9853.63 1658.62 9853.87 1658.62 9861.4 1658.64 
9862.48 1658.6 9866.361658.643 9867.85 1658.66 9873.78 1658.66 9885.04 1658.64 
9897.06 1658.48 9901.71 1658.4 9902.21 1658.42 9909.41 1658.36 9932.92 1658.18 
9944.16 1658.13 9989.39 1658.4 9991.92 1658.36 9992.05 1658.34 9994.72 1658 
9999.96 1657.3910002.36 165710005.28 1657.6310006.59 1657.910006.76 1657.94 
10007.02 165810007.03 1658.0110007.08 1658.0210007.51 1658.1110008.94 1658.13 
10029.62 1658.410037.03 1658.1310041.46 165810050.64 1657.69 10050.9 1657.69 
10053.93 1657.810066.65 165810074.99 1658.16 10081.2 1658.2410082.661658.263 
10085.06 1658.310085.82 1658.2710087.11 1658.26 10088.3 1658.37 10092 1658.37 
10092.23 1658.410097.71 1658.1910102.51 1658.1410107.48 1658.0510112.38 1658.03 
10113.04 1658.110113.21 1658.1310114.17 1658.1310114.79 1658.110115.66 1658.14 
10117.2 1658.1710119.82 1658.2510124.98 1658.3910128.28 1658.510128.98 1658.46 
10130.73 1658.410155.24 1658.9910174.33 1658.8210182.23 1658.710182.51 1658.74 
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* Frctn Loss lft) + 4.29 * Cumvolume (acre-ft) * 51.31 246.84 * 34.79 ' 
+ C 6 E Loss (ft) * 0.05 * Cum SA (acres) * 11.74 * 61.69 ' 9.51 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . y 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 

0.1  or greater than 1.4. This may indicate the need for additional cross sections. 
warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

Profile #1 
* * * * * * * *1 * * * * * * * * * * * * * * * *+ * * * * * * * * * * * * * *%** * * * * * * * * * * * *+ * * * * * * * * * * * ,%* * * * * * * * * *+ * * * * * * * * * * * * * * * *  

******************  
* Pos * Left Sta * Right Sta * Flow * Area * W.P. * Percent * 

Hydr * Velocity * 
* lft) * (ft) * (cfs) * (sq ftl * (ftl * conv 

*Depth(ft) * (ft/s) * 
* 1 * LOB 9655.15 * 9989.39 * 595.03 * 181.81 * 215.50 * 41.04 * 
0.85 * 3.27 * 
2 Chan * 9989.39 * 10092.23 * 517.97 ' 142.56 + 103.08 * 35.72 * 

1.39 3.63 * 

Warning: Divided flow computed for this crass-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 

0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

Profile $2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

+**********+******  
* Po5 * Left Sta * Right Sta * Flow * Area * W.P. ' Percent * 

Hydr Velocity ' 
Ifti * lft) * (cf5) * 1.54 ft) * lftl * Conv 

*Depth(ft) * (ft/s) 
* 1 * LOB * 9655.15 * 9989.39 * 425.54 88.83 * 53.64 * 29.35 * 
1.71 * 4.79 * 
* 2 * Chan * 9989.39 * 10092.23 ' 1024.46 * 196.60 * 104.64 * 70.65 * 
1.91 * 5.21 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*****.************ 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 05 greater than 1.4. This may indicate the need for additional cross sections. 

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: WASH 3-WEST 
REACH: REACH-1 RS: 4.077 

INPUT 
Description: Levee added-Ridge not overtopped per BFE calcs, low ground left of 

levee appears to be minor tributary flowing into 
floodplain 

Blocked obstructionls) added to represent residential 
home($) as of aerial photography date; "-values are not adjusted 
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to account for the hauseis), only the houses in or near the 
floodplain were accounted for and some hauseis) were projected to 
the nearest cross-section. The area available for flood flows in 
between houses was considered and, far example, that may have 
resulted in 

Station Elevation Data num= 206 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

, . * f * . * t / , . * f + + * * t * ~ ~ ~ * * * ~ * ~ ~ * * * * ~ * ~ ~ ~ ~ * , * * * , * ~ ~ * * , * * ~ . ~ * * * * ~ * * ~ ~ ~ * * * ~ ~ ~ ~ * ~ * ~ * * *  

8987.16 1651.2 9007.51 1657.18 9037.85 1656.82 9051.26 1656.73 9055.81 1656.84 
9100.68 1656.7 9106.61 1656.64 9129.48 1656.78 9129.73 1656.76 9129.74 1656.8 
9129.9 1656.75 9130.58 1656.71 9131.31 1656.69 9132.28 1656.67 9133.16 1656.7 
9135.65 1656.7 9152.23 1656.32 9169.6 1656.26 9177.4 1656.04 9179.09 1656 
9215.7 1655.02 9230.71 1654.94 9238.59 1654.89 9255.14 1654.77 9266.59 1654.7 
9287.72 1654.69 9293.79 1654.17 9301.92 1655.08 9336.15 1654.94 9337.9 1654.9 
9341.01 1654.91 9344.91 1654.96 9385.96 1654.59 9419.96 1655.52 9434.5 1655.7 
9468.89 1655.58 9486.3 1655.46 9506.63 1655.55 9531.41 1655.73 9533.93 1655.7 
9536.59 1655.78 9537.75 1655.75 9542.17 1655.75 9556.95 1655.85 9569.24 1655.8 
9572.56 1655.83 9575.45 1655.84 9581.65 1656 9591.02 1656 9600.65 1656.05 
9605.47 1656.05 9605.47 1656.1 9607.76 1656 9614.44 1655.82 9614.77 1655.82 
9614.91 1655.8 9615.11 1655.82 9618.32 1655.82 9640.78 1655.89 9641.28 1655.89 
9645.41 1655.9 9647.45 1655.86 9685.37 1655.75 9705.36 1655.7 9707.36 1655.71 
9707.48 1655.7 9707.6 1655.71 9707.72 1655.71 9723.06 1655.8 9725.3 1655.8 
9760.96 1655.52 9763 1655.52 9764.03 1655.5 9765.04 1655.51 9766.01 1655.51 
9766.92 1655.5 9777.48 1655.41 9778.52 1655.4 9807.12 1655.42 9807.89 1655.41 
9808.62 1655.41 9816.42 1655.34 9826.78 1655.2 9839.69 1655.27 9864.53 1655.06 
9872,751654,905 9935.69 1654.41 9942.99 1654.14 9946.5 1654 9948.35 1653.92 
9962.65 1653.37 9980.24 1653.86 9986.65 1654 9986.92 1654 9989.44 1654.06 
9989.56 1654.04 9989.75 1654 9991.93 1653.37 9996.95 165210002.65 1652.12 
10003.22 1652.1310011.48 1653.6610013.55 1653.8410013.87 1653.910015.72 1653.89 
10019.15 1653.9210021.73 1653.9410023.31 1653.9510024.29 165410025.26 1653.91 
10032.38 1654.0810039.92 1654.210045.81 1654.06 10068 1653.510072.83 1653.39 
10075.22 1653.310080.63 1653.2110088.26 1653.4310092.57 1653.5610099.27 1653.8 
10105.31 165410108.71 1654.1310114.42 1654.3310130.77 1654.4410181.83 1654.8 
10190.91 1654.610193.47 1654.5610197.47 1654.52 10202.1 1654.5110206.141654.469 
10232.73 1654.210242.29 1654.2710274.68 1654.9210285.42 1654.9510290.24 1654.97 
10306.66 165510329.02 1655.13 10329.5 1655.1510364.06 1655.5510372.71 1655.6 
10388.93 1655.4110400.97 1655.2310407.09 1655.3410410.11 1655.41 10416.2 1655.5 
10423.75 1655.7610423.77 1655.7610434.03 1655.92 10436.2 1655.910439.42 1656 
10442.44 1656.0510451.24 1656.1510453.39 1656.2 10483.6 1656.1710510.65 1656.23 
10529.52 1656.1310554.54 1656.7610563.28 1657.110572.23 1657.1510591.34 1656.65 
10597.89 1656.8610601.04 1656.9810602.78 165710603.69 1657.0610626.36 1657.8 
10626.39 1657.7810627.35 1657.7810630.44 1657.810633.58 1657.7510636.85 1657.71 
10654.64 1657.6510670.96 1657.6910704.29 1657.510712.95 1657.4810716.03 1657.55 
10749.07 1657.9910756.84 1658.1210773.36 1658.510774.92 1658.5510786.08 1658.79 
10793.72 1658.9310812.29 1658.6510848.34 165810848.58 165810850.87 1657.98 
10854.14 165810854.57 165810914.68 1658.5 10918.6 1658.510924.53 1658.43 
10934.42 1658.4110942.72 1658.4710949.69 1658.610959.92 1658.6310966.21 1658.67 
10979.72 1658.5410987.11 1658.4610991.51 1658.410993.64 1658.411002.41 1658.51 
11006.37 1658.6211016.42 1658.9311025.33 1659.2 11035.1 1659.1411040.01 1659.1 
11048.51 1659.04 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

**********,********,*****+*.****fl+******* 

8987.16 ,037 9872.75 .04110181.83 ,037 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9935.6910114.42 567 627.22 611 .1 .3 

Left ~evee Station= 9605.47 Elevation= 1656.1 
Right Levee Stntion-10372.71 Elevation= 1655.6 
Blocked Obstructions num= 3 

Sta L Sta R Elev Sta L sea R Elev Sta L Sta R Elev 
* * * * * * * * * f * * * f * * , * * ~ * ~ ~ * * * * * * * * * * * * * . k * + , * * * ~ * * . . * * , * , , * + * * ~ ~ ~ ~ ~ ~ ~ ~ * ~ ~ ~ * ~  

9428.82 9519.96 1668 9781.45 9855.08 166810445.4510523.45 1668 

CROSS SECTION OUTPUT Profile #l 
f * * * f l / * * f * * * * * * * * * ~ , * ~ ~ * * * ~ * . ~ ~ * * * * * * l * * * ~ ~ ~ ~ . * , * * , , ~ , * * ~ ~ ~ , * . * * * ~ * * , , ~ ~ + ~ * * * . * . b * * * * ~ * ~ h ~ , , ~ * ~  

* E.G. Elev ift) 1655.50 * Element *  eft OR * Channel * Right 08 * 
* Vel Head iftl 0.16 ' Wt. "-Val. * 0.041 * 0.041 * 0.038 * 
W.S. Elev (ft) 1655.35 * Reach Len. If?) f 567.00 * 627.22 * 611.00 * 

* Crit W.S. (fti * 1654.92 * Flow Area i s ¶  ft) 45.91 * 300.50 * 153.55 * 



* E.G. Slope (ft/ft) 
* Q Total (cis) 
* Top Width (ftl 
* vel Total jftlsl 
* Max Chl Dpth (ft) 
Conv. Total icfs) 

* Length Wtd. (ft) 
* Min Ch El (it) 
Alpha 
Frctn Loss iftl 
C 6 E LOSS ift) 

**t***t**./t*t..**..( 

'0.004718 * Area (sq ft) * 45.91 * 300.50 153.55 ' 
* 1450.00 ' Flow (Cfs) * 82.31 - 1055.73 * 311.95 * 

491.41 * Top Width (ft) * 80.61 ' 178.73 * 232.13 1 

* 2.90 * ~ v g .  Vel. (ftls) * 1.79 * 3.51 ' 2.03 
* 3.35 Hydr. Depth ift) * 0.57 ' 1.68 * 0.66 f 

21110.2 Conv. (cfsl * 1198.4 * 15370.2 ' 4541.7 * 
* 620.52 Wetted Per. ift) 80.82 • 179.23 ' 232.15 
* 1652.00 * Shear ilb/sq ft) * 0.17 * 0.49 * 0.19 + 

* 1.20 Stream Power (lb/ft $1 ' 0.30 ' 1.73 * 0.40 ' 
3.89 ' cum volume (acre-ft) 184.45 * 212.90 141.90 ' 

* 0.01 ' Cum SA (acres) 84.40 ' 59.65 * 79.60 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Note: Multiple critical depths Were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

E.G. Elev (ft) + 1656.02 * Element Left 08 ' Channel * Right 08 + 

* Vel Head (ft) + 0.23 ' Wt. n-Val. * 0.041 + 

* W.S. Elev Ift) 1655.80 * Reach Len. (ftl * 567.00 * 627.22 611.00 * 
* Crit W.S. jft) 1654.94 * Flow Area (sq it1 * 380.50 * 
) E.G. Slope (ft/ftl +0.004138 * Area isq ft) * 380.50 * 
Q Total icfs) 1450.00 Flow Icfs) * 1450.00 * 

* Top Width (ft) 178.73 * Top Width iftl 178.73 ' 
Vel Total (ft/s) 3.81 * Avg. Vel. ift/sl * 3.81 * 

* Max Chl Dpth (fti 3.80 * Hydr. Depth (ftl * 2.13 * 
Conv. Total (cfs) * 22540.9 * Conv. lcfsl 22540.9 

* Length Wtd. (ft) 626.27 * Wetted Per. (ft) * 182.08 ' 
Min ch ~l jft) 1652.00 * Shear llb/sq ft) 0.54 * 

+ Alpha * 1.00 ' Stream Power (lb/ft $1 * + 2.06 * 
Frctn LOSS (ftl 3.96 'Cumvolumeiacre-ft) 50.74 * 242.65 ' 34.79 . 
C 6 E LOSS (ftl 1 0.03 * Cum SA (acres1 11.37 * 59.65 ' 9.51 . -. 

f . * . * * * * * * * * * * * * * * * * * * + * + ~ * + . . ~ * ~ * ~ . ~ ~ ~ ~ * * ~ * * * * * ~ * * ~ . * * * * * * * + * , * . . . . . * * ~ ~ ~ * * * * ~ ~ * * * * * . * , . * * * * * *  

. .. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 

0.7 or greater than 1.4. This may lndicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water Surface was used. 

Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*****.*,********** 
* Pos *  eft sta Right Sta + Flow * Area W.P. Percent ' 

Hydr * Veloclty ' 
(ft) (ft) (cfs) * isq ft) * (ftl * conv 

*Depth(ft) .ift/s) + 

* 1 * LOB * 9605.47 ' 9935.69 82.31 * 45.91 80.82 ' 5.68 
0.57 1.79 * 
2 Chan * 9935.63 ' 10114.42 ' 1055.73 * 300.50 * 179.23 * 72.81 ' 

1.68 ' 3.51 * 
' 3 ROB 10114.42 ' 10372.71 ' 311.95 153.55 ' 232.15 21.51 
0.66 ' 2.03 * 
*. f * * * * , * * L * * , * * t * / . * * . . . + . * * * i * t * ~ ~ * * ~ . ~ . ~ . * ~ * ~ ~ ~ ~ . * ~ ~ ~ ~ * * . . , * ~ * * * * * * * . . . , . * , . , . , * * . ~ * * . ~ *  ,,*..,.*.,.,....*, 
Warnlng: The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 
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* Pos ].eft Sta ' Risht Sta * Flow * Area * W.P. + Percent * 
Hydr * Velocity * 

i *  * ift) 1ft1 + [ C ~ S I  isq ft) * ~ft) * conv 
+Oepthlft) * ift/sl ' 
* 1 * Chan 9935.69 * 10114.42 * 1450.00 - 380.50 * 182.08 * 100.00 * 
2.13 * 3.81 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* * * f , * * * * * . * * * * t * *  

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: WASH 3-WEST 
REACH: REACH-1 RS: 3.459 

INPUT 
Description: Levee added-Ridge not overtopped per BFE calcs, low ground right 

of levee appears to be minor tributary flowing into 
floodplain 

Blocked obstructianlsl added to represent residential 
homels) as of aerial photography date; n-values are not adjusted 
to account for the housels), only the houses in or near the 
floodplain were accounted for and some houseis) were projected to 
the nearest cross-section. The area available for flood flaws in 
between houses was considered and, for example, that may have 
resulted i 

Station Elevation D a t a  num= 95 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

**,...*** * * * t * * f ~ * * * * * * ~ * , * * * * * * * ~ ~ ~ , * * * * * ~ * ~ ~ * * ~ * ~ * * * * ~ * * ~ ~ ~ * % ~ * ~ ~ * * * * * *  

Manning's n Values num= 3 
Sta n val Sta n Val Sta n Val 

**** t ** l f * * . * ** , * * . * **** ,~~,**** l * * t * * . - * **%%***  

Bank Sta: Left Right Lengths: Left Channel Right 
9941 971nfl65.83 600 618.09 564 . . ~  ~~~ .~~ ~ 

Right Levee Station=10442.25 Elevation- 1651.64 
Blocked Obstructions num- 1 

Sta L Sta R Elev 
*****.-tl**.t***.tr.**** 

9785.59 9892.46 1663.5 

! CROSS SECTION OUTPUT Profile # I  

c o e f i  Contr 
.1 





water surface was used, 

I Profile $2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* , * * * * * * * * , * * * k * * *  

Po3 * Lett Sta ' Right Sta * Flow * Area  * W.P. * Percent 
Hydr * Velocity * 

* lftl * (ftl (IC~SI * ($9 ft] * (ftl Conv 
'Depthlftl * Iftls) * 

1 Chan 9947.97 ' 10065.83 * 1280.76 * 213.30 119.14 ' 88.33 * 
1.81 * 6.00 * 
' 2 * ROB * 10065.83 * 10442.25 169.24 * 42.90 * 45.00 * 11.67 ' 
0.97 * 3.94 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 Or greater than 1.4. This may indicate the need for additional cross sections. 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional crass sections. 

Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: WASH 3-WEST 
REACH: REACH-1 RS: 3.840 

INPUT 
Description: Levee added-Ridge not overtopped per BFE calcs, low ground right 

of l e v e e  appears to be minor tributary flowing into 
floodplain 

Flow rate starting at this cross-section and 
downstream is increased to 1,490cfs. ' Interpolated paint added at 
(10143.73, 1646.7011 to set bank station. 

Station Elevation Data num= 184 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

........................................................................ 
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Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n val 

* * * * % * % * * * % * * * % % , * 9 * * * * * % % , * * * * * * * * . e , . * * * * * * * * *  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9955.4210143.73 658 597.61 515 .1 .3 

Right Levee Station=10497.84 Elevation= 1648.45 

CROSS SECTION OUTPUT Profile #l 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

E.G. Elev lftl * 1647.86 * Element * Left 08 * Channel * Rqht OB * 
* Vel Head (ftl * 0.14 + Wt. n-Val. * 0.040 * 0.041 * 0.039 + 

* W.S. Elev (ft) * 1647.72 * Reach Len. lftl * 658.00 * 597.61 * 515.00 + 

* Clit W.S. ('it) * 1647.23 - Flow Area (sq ft) * 163.81 * 296.67 ' 71.57 * 
+ E.G. Slope lft/ftl *0.004544 ' Area (sq ftl * 163.81 * 296.67 * 71.57 
Q Total (cis) * 1490.00 * Flow lcfs) * 404.08 + 980.64 * 105.28 x 

* Top Width (ftl * 557.56 * Top Width (ftl * 201.68 * 188.31 * 167.57 * 
* vel Total (ft/s) 2.80 * Avg. Vel. (ft/s) * 2.47 * 3.31 1.47 * 
* Max Chl Dpth (ft) * 2.58 ' Hydr. Depth (ftl * 0.81 * 1.58 ' 0.43 ' 
* conv. ~otal lcfs) * 22104.7 * conv. lcfsl * 5994.7 *14548.1 1561.9 * 
* Length Wtd. (ftl * 579.23 * Wetted Per. (ft) * 201.72 * 188.50 * 167.58 ' 
* Min Ch El (ft) * 1645.14 * Shear llb/sq ftl * 0.23 * 0.45 * 0.12 * 
Alpha * 1.15 * Stream Power (1b/ft sJ * 0.57 ' 1.48 ' 0.18 * 

* Fzctn Loss lftl * 3.63 * Cumvolume (acre-ftl * 182.84 * 205.92 ' 138.07 1 

* C 6 ELoss Iftl + 0.00 ' Cum SA (acres] * 82.14 * 55.34 * 73.21 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: Divided flow computed for this cross-section. 
'.\ 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than . . ,9 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface w a ~  used. 

CROSS SECTION OUTPUT Profile $2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ft) 1648.58 * Element * Left 08 * Channel * Right OB + 

* Vel Head (ft) - 0.19 * Wt. "-Val. * 0.041 
* W.S. Elev (ft) * 1648.39 * Reach Len. (ftl 658.00 * 597.61 * 515.00 ' 
* Crit W.S. (ftl * 1647.39 Flow Area lsq ftl 422.78 ' 
* E.G. Slope lft/ft) *0.003297 ' Area lsq ftl * 422.78 
* 0 Total (cfs! * 1490.00 * Flow lcfsl * * 1490.00 * 
* Top Width (it) - 188.31 ' Top Width lft) * * 188.31 ' 
Vel Total Ift/s) 3.52 * Avg. Vel. lft/sl * 3.52 * 
Max Chl Dpth (ftl * 3.25 + Hydr. Depth lft! 2.25 * 

* con". ~otal lcfsl * 25948.2 ' Con". lcfs) + * 25948.2 * 
* Length wtd. Iftl 585.03 Wetted per. (ftl * * 191.84 ' 
* i in ch ~l (ft) 1645.14 * shear llb/sq ftl * 0.45 * 
* Alpha 1.00 * Stream Power llb/ft s) * * 1.60 
Frctn Lass (ft) * 3.27 *Cumvolume(acre-ftl * 50.74 * 233.87 ' 34.21 * 

* C & E Loss (ft) 0.02 ' cum SA (acres) 11.37 * 55.34 * 8.91 ' 
* * i , * * * * * * * * * * * * * * * * ~ * . k * ~ * * * ~ ~ ~ * ~ ~ ~ ~ ~ * * , * ~ ~ ~ ~ * , ~ * ~ ~ ~ ~ ~ ~ * * ~ * + * * * * * + * + ~ , * * * ~ * * * ~ * ~ ~ ~ ~ ~ ~ * * ~ * * ~ * ~ * *  

Warning: The conveyance ratio lupstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

Water surface was used. 
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Profile #1 
................................................................................................. 

* i s * * * * * * * * * * * * * , *  

POS Left Sta ' Right Sta * Flow * Area * W.P. * Percent * 
llydr * Velocity * 

lit) * lftl * IC£S) * isq ft) * lit) * Con" 
'Depthiftl * (ft/s) * 
* 1 * LOB * 9415.03 * 9955.42 * 404.08 * 163.81 ' 201.72 * 27.12 * 
0.81 * 2.47 * 
' 2 * Chan 9955.42 * 10143.73 * 980.64 ' 296.67 * 188.50 ' 65.81 * 
1.58 * 3.31 * 
* 3 * ROB * 10143.73 * 10497.84 * 105.28 * 71.57 ' 167.58 ' 7.07 * 
0.43 1.47 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* * / * f * * * * t t * * * + * t *  

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 

0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may indicate the need far additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

Profile t2 
* * * * * * * + * * * * * * * * * , * * * * * ~ ~ ~ ~ ~ ~ . & * * * * / ~ ~ . ~ * * ~ * * ~ . * * * ~ . * * * * * * * * * , * ~ ~ ~ ~ * * * * ~ * * * * * , + + * * ~ ~ * ~ * * * ~ * * *  
* f * t+ * * * * * * * * * * * *+  

* POS * Left Sta * Right Sta * Flow * Area * W.P. * Percent * 
Hydr * Velocity * 

Ift) * lftl * (cfsl * isq ft) * (Pt) * Can" 
*Depth(ft) * (ftlsl * 
* 1 * Chan 9955.42 * 10143.73 * 1490.00 + 422.78 * 191.84 * 100.00 * 
2.25 * 3.52 * 
* * * * * * * * * L * * t * * * * * * * ~ * * * * * * * * l l * * * * * * ~ * ~ ~ * * . ~ ~ ~ ~ * ~ ~ ~ ~ * * * * * + ~ , * * * * * * ~ ~ ~ ~ . ~ * * * ~ ~ , * * * * * * * * * ~ . ~ ~  

******************  

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 OP greater than 1.4. This may indicate the need far additional cross sections. 

Warning: The energy lass was greater than 1.0 £t (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: WASH 3-WEST 
REACH: REACH-1 RS: 3.727 

INPUT 
Description: 
station Elevation Data num= 105 

Sta Elrv Sta Elev Sta Elev Sta Elev Sta Elev 





1 * LOB + 9657.44 * 9915 .46  * 1 2 8 . 9 9  * 70.64 * 196.00 8 .66  * 
0 .36  ' 1 . 8 3  

) ' 2  Chan * 9915.46 * 10009.45 * 413.54 * 1 2 2 . 1 0  * 94.02 * 27.75 * 
1 . 3 0  + 3 . 3 9  * 
* 3  ROB * 1 0 0 0 9 . 4 5  * 10314.79 + 934 .80  * 3 0 6 . 9 3  ' 305.39 * 62.74 ' 
1 . 0 1  ' 3 .05  ' 
* 4  ROB + 10314 .79  ' 10620.14 * 1 2 . 6 7  * 7 . 5 9  * 31.47 * 0.85 
0.24 * 1 . 6 7  ' 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
t * * * * * * * * * * * * f * * * *  

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is l e s s  than 
0 . 7  o r  greater than 1 . 4 .  This may indicate the need for additional 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. This may indicate the need for additional cross sectiona. 

P r o f i l e  42 
f * l * * * * * f * * H l * * ~ * * * ~ ~ * ~ * ~ , * ~ * * * * , . * ~ ~ * ~ * * * ~ ~ * * * ~ * , * * * ~ * * * ~ * * + * * * ~ , ~ * ~ * ~ ~ ~ * ~ ~ * ~ , * * * * * . * * * . ~ * ~ * . * *  

*,********,*,****. 
Pos * Left Sta * Right Sta * Flow ' Area w . P .  ' Percent * 

Hydr * velocity * 
Iftl iftl * Icfsl * ( s q  ftl lftl * Conv 

'Depthlftl * (ft/Sl * 
* 1 Chan f 9915 .46  * 10009 .45  * 1 0 3 6 . 0 6  * 199 .55  * 95 .81  * 69.53 * 
2 .12  * 5.19 
* 2  + ROB 1 0 0 0 9 . 4 5  10314.19 453.94 ' 1 0 6 . 0 3  67.99 * 30.47 * 
1 . 6 1  ' 4 .28  * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*+,*****%**,**.*** 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is l e s s  than 
0 .7  or greater than 1 . 4 .  This may indicate the need for additional 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. This may indicate the need for additional cross sections. 

, CROSS SECTION 

RIVER: WASH 3-WEST 
REACH: REACH-1 RS: 3 .590  

INPUT 
Description: Interpolated paint added at (10197.71,  1638.7271 to set bank 

station. 
Station Elevation Data n u =  144  ~ 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9 0 8 7 . 9 1  1642 .1  9093 .02  1642 .1  9095 .11  1 6 4 2 . 1 3  9090.22 1642 .11  9 1 0 5 . 0 3  1642 .11  
9124 .28  1 6 4 2 . 1  9137.79 1 6 4 2 . 0 7  9143.02 1 6 4 2 . 0 6  9146.7 1642.06 9 1 4 9 . 2 3  1642 
9149.72 1642 .05  9152.49 1642 .03  9155.44 1642 9196 .78  1 6 4 1 . 8 9  9212.89 1 6 4 1 . 8  
9221.23 1641.87 9241 .96  1 6 4 1 . 8 9  9266.58 1641 .78  9268 .92  1641 .8  9271 .59  1641.77 
9309.88 1641.52 9312.17 1641 .5  9315 .68  1641 .48  9317.77 1641 .5  9318 .75  1641.47 
9334.39 1 6 4 1 . 4 7  9361.49 1 6 4 1 . 4 9  9373.94 1 6 4 1 . 4  9428.52 1 6 4 1 . 0 2  9457 .22  1640.94 
9478 .15  1 6 4 0 . 9 1  9493 .93  1 6 4 0 . 9 6  9509.29 1641 .1  9512.08 1 6 4 1 . 0 9  9529.07 1 6 4 1 . 1 5  
9562.93 1 6 4 0 . 8 6  9596.47 1 6 4 0 . 7 7  9606 .9  1 6 4 0 . 7  9613 .16  1640 .66  9643.62 1 6 4 0 . 4 1  
9647 .36  1 6 4 0 . 4 3  9676.81 1 6 4 0 . 7 3  9689.92 1 6 4 1 . 1  9707.41 1641 .39  9747 .16  1 6 4 0 . 2 7  
9753.09 1 6 4 0 . 1  9754.57 1 6 4 0 . 1  9756 .13  1 6 4 0 . 0 9  9767.28 1640 .08  9787.28 1 6 4 0 . 0 5  
9798 .93  1 6 4 0 . 1  9805.54 1640 .04  9808.78 1 6 4 0 . 0 5  9811.62 1 6 4 0 . 0 3  9818.18 1640  
9818 .63  1640 9828.72 1 6 3 9 . 9 5  9842 .55  1 6 3 9 . 8 1  9846.44 1 6 3 9 . 8 5  9 8 4 7 . 0 3  1639.84 

9851 1 6 3 9 . 8  9895.92 1 6 3 9 . 8  9898 .43  1 6 3 9 . 7 7  9900 .36  1 6 3 9 . 7 5  9916.131639.387 
9 9 4 6 . 0 1  1 6 3 8 . 7  9968.3 1630 .5  9976.02 1 6 3 8 . 4 3  9999 .43  1638 .210022 .18  1 6 3 8 . 3 9  

10047.99 1638.5310071.99 1638.510098.07 1638 .710138 .27  1638 .2910141 .57  1 6 3 8 . 2 5  
1 0 1 4 1 . 8 1  1 6 3 8 . 2 5  1 0 1 4 2 . 1  1638.210142.18 1638.2510144.42 1638 .2510173 .99  1638.2 
10176 .21  1638.2410177.04 1638.2310197.711638.72710210.32 1639.0310216.17 1 6 3 9 . 1 3  
10267.58 1638.910280.48 1638 .8910280 .71  1639 .2110297 .12  1639 .2710330 .86  1 6 3 8 . 9 5  
10359 .57  1639 .410386 .88  1639 .8110388 .31  1639 .810391 .11  1639.810425.83 1639 .78  
1 0 4 2 9 . 4 1  1639 .810432 .94  1639.7910433.68 1639 .7710436 .72  1639 .8110441 .69  1639 .85  
1 0 4 4 8 . 8 1  1639.910455.74 1640 10457 .6  1 6 4 0 . 0 2  1 0 4 6 2 . 7  1640 .0810476 .46  1 6 4 0 . 2 6  
10484 .03  1640 .410497 .13  1640 .5310512 .91  1640.7510530.57 164110543.25 1 6 4 1 . 1 7  
10563.84 1 6 4 1 . 4  10598 .8  1641 .67  10611 .4  1641.910617.05 164210635.12 1642 .33  
10640 .28  1642.410662.93 1642.9910691.79 1643 .6910715 .45  1 6 4 3 . 6 4  1 0 7 4 3 . 1  1 6 4 3 . 4  
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* 1 * LOB 9516.96 9946.01 * 87.92 ' 58.41 * 164.82 * 5.90 * 
0.35 ' 1.51 * 
' 2 * Chan * 9946.01 * 10191.71 * 1061.47 ' 412.12 * 251.13 * 71.24 * 
1.64% 2.58* 
* 3 * ROB * 10197.11 ' 10651.91 * 340.61 * 193.18 * 264.56 * 22.86 * 
0.73 ' 1.76 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*****,************ 

Warning: Divided flow computed for this crass-section. 
warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 

0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section.   his may indicate the need for additional cross sections. 

Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*****.************ 
* Po3 * Left Sta * Right Eta * Flow * Area * W.P. * Percent * 

Hydr * Velocity * 
* (ftl * (ftl * (cfs) * lsq ftl * I f t l  * Con" 

*Depth(ftl * (ft/sJ * 
* 1 * Chan * 9946.01 * 10197.71 ' 1490.00 * 491.17 * 255.13 * 100.00 * 
1.98 ' 3.00 ' 
* * * * * t * * * * * * f _ l * f l * l t t * * * ~ * * * * * * * * * * * + * ~ * ~ ~ ~ ~ * * , ~ ~ * * * * * * * * * ~ ~ ~ , ~ * * * * * ~ * * ~ ~ % ~ * * * * * * * * * * * ~ ~ % ~ * * * + * ~ *  

,****t***********, 

Warning: The conveyance ratio (upstream conveyance divided by downstream corweyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the'current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: WASH 3-WEST 
REACH: REACH-1 RS: 3.441 

INPUT 
Description: Interpolated point added at (10059.38, 1633.757) to set bank 

station. 
Station Elevation ~ a t a  num= 130 

Sta Elev sta Elev Sta Elev S t a  Elev Sta  lev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9249.8 1631.04 9273.36 1631.03 9287.63 1637.02 9296.93 1637.02 9315.86 1636.95 
9344.05 1636.95 9363.28 1636.93 9365.01 1636.94 9367.62 1636.93 9391.18 1636.69 
9414.74 1636.43 9418.12 1636.38 9438.31 1636.29 9438.93 1636.29 9461.87 1636.35 
9471.69 1636.34 9476.75 1636.35 9485.43 1636.34 9509 1636.3 9514.58 1636.27 
9526.45 1636.21 9532.56 1636.13 9552.4 1635.73 9556.12 1635.66 9575.21 1635.36 
9579.69 1635.34 9590.23 1635.38 9603.25 1635.44 9626.81 1635.66 9628.05 1635.66 
9633.26 1635.11 9650.38 1635.82 9665.88 1635.85 9673.94 1635.84 9681.49 1635.81 
9703.1 1635.74 9721.07 1635.68 9122.41 1635.69 9741.53 1635.51 9744.63 1635.51 

9766.42 1635.5.3 9768.19 1635.52 9179.35 1635.54 9791.15 1635.51 9809.99 1635.39 
9817.18 1635.31 9838.88 1634.99 9851.35 1634.78 9855 1634.71 9862.44 1634.51 
9886.01 1634.24 9886.44 1634.2 9892.83 1634.29 9909.57 1634.55 9930.65 1634.68 
9933.13 1634.68 9956.1 1634.04 9966.84 1633.75 9968.48 1633.19 9980.26 1633.59 
9989.46 1633.4410000.75 1631.8210003.82 1632.88 10006.3 1632.9310006.39 1633.6 
10023.01 1633.0910027.39 1633.2610032.79 1633.3110036.01 1632.5110042.53 1633.16 
10044.13 1633.5410050.95 1633.6610059.381633.75710014,51 1633.9310081.96 1634.01 
10098.08 163410105.37 1634.2810119.78 1633.9610121.64 1633.9610124.31 1633.85 
10145.2 1634.5710151.76 1634.810157.61 1634.8710168.77 1635.0310192.33 1635.13 

10195.43 1635.1710195.63 1635.1710215.89 1635.4110233.26 1635.6510239.46 1635.73 
10240.61 1635.8810263.02 1636.1610211.08 1636.2510286.58 1636.4510299.29 1636.53 
10308.91 1636.4910310.15 1636.4910333.71 1636.410346.73 1636.4910348.94 1636.48 
10357.27 1636.6410380.84 1637.1410384.56 1637.1810385.06 1637.2 10404.4 1637.22 
10418.2 1637.3310422.38 1631.4610427.96 1637.5910442.63 1637.9210451.53 1638.06 
10460.21 1638.17 10474 1638.1910475.09 1638.2510498.03 1638.6710522.22 1639.07 
10528.59 1639.1410535.86 1639.1210545.78 1639.1410569.34 1639.0910573.68 1639.1 
10579.41 1639.0910592.91 1639.110611.51 1639.1510616.47 1639.16 10627.5 1639.21 
10640.03 1639.3410649.33 1639.48 10663.6 1639.6910676.01 1639.8110687.16 1639.05 





' 3 * ROB * 10059.38 * 10313.21 ' 364.13 ' 110.93 ' 139.36 * 24.44 * 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyancel is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

Warning: The energy loss was greater than 1.0 Lt (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile 112 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* i t * * * * * * * * * * * * * * *  

* POS * Left Sta * Right sta * Flow * Area * W.P. * percent * 
~ y d r  velocity * 
* * lftl * (ftl * (Cfsl * 1sq ftl * lft) * CODV 
'Depthlftl * lft/sl + 

* 1 * LOB 9609.14 * 9968.48 209.29 * 66.51 * 59.87 14.05 * 
1.13 + 3.15 * 
* 2 * Chan * 9968.48 * 10059.38 * 1011.46 * 203.23 * 91.91 + 61.88 * 
2.24 * 4.98 ' 
' 3 * ROB * 10059.38 * 10313.21 * 269.25 * 10.35 " 41.21 * 18.01 * 
1.53 3.83 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

Warning: The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Warning: The parabolic search method failed to converge on critical depth. The program will try 
*he L'.s 

cross section slice/secant method to find critical depth 

CROSS SECTION 

RIVER: WASH 3-WEST 
REACH: REACH-1 RS: 3.298 

INPUT 
Description: 
Station Elevation Data "urn= 162 

Sta Elev Sta Elev Sta 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9245.64 1632.9 9258.13 1632.18 9269.47 
9343.65 1633.1 9341.34 1633.02 9351.84 
9418.55 1632.2 9422.4 1632.19 9430.56 
9442.24 1631.91 9447.11 1631.95 9450.96 
9481.29 1632.01 9983.98 1631.98 9495.15 
9532.51 1631.91 9567.09 1631.54 9567.8 
9626.52 1630.92 9644.64 1630.66 9675.66 
9113.12 1630.08 9739.28 1630.08 9821.87 
9839.02 1630.05 9853.51 1630 9854.18 
9872.09 1629.94 9885.21 1629.92 9888.83 
9920.74 1629.88 9922.03 1629.84 9928.14 
9955.49 1629.13 9910.75 1629.78 9912.41 
9982.24 1628.1 9983.11 1628.13 9983.87 
9991.49 1626.23 9991.18 1626.21 9992.49 
9991.1 1626.49 9991.51 1626.4 9998.12 

10000.21 1625.6110000.63 1625.8510000.85 
10004.58 1628.5310005.12 1628.8910010.14 
10013.14 1629.0910017.53 162810018.63 
10020.41 162810026.68 1629.6010026.86 
10051.15 1629.5210065.65 1629.1110066.09 
10012.01 1629.1610013.11 1629.1610016.39 
10151.5 163010162.821630.03110193.32 
10281.71 1631.210300.61 1631.4310305.42 
10311.28 163210311.41 163210318.23 
10446.19 1632.8610451.96 1632.8910511.59 
10542.46 1632.8810543.53 1632.8910543.14 

Elev Sta 
k * . * * * * * * * * + * * * * >  

1632.71 9280.41 
1632.92 9364.19 
1632.08 9435.99 
1631.99 9410.47 
1631.91 9504.18 
1631.53 9569.16 
1630.11 9111.72 
1630.11 9831.8 
1629.99 9860.91 
1629.92 9902.6 
1629.8 9932.65 
1629.18 9973.36 
1628.41 9985.29 
1626.18 9994.49 
1626.23 9999.1 

162610002.71 
1629.1410011.56 
1621.4910018.61 
1629.7310035.94 
1629.1 10061.4 
1629.1110138.15 
1630.2510250.43 
1631.4210315.36 
1632.0410438.11 
1633.0410531.33 
1632.8910546.35 

Elev sta Elev 
I *+**** ,*****t** l* .***  

1632.62 9281.87 1632.58 
1632.84 9414.21 1632.22 
1632.02 9438.66 1632 
1631.99 9412.41 1632 
1631.95 9517.02 1631.9 
1631.5 9618.37 1631.02 
1630.1 9712.92 1630.09 
1630.1 9834.86 1630.05 
1630 9862.22 1629.91 

1629.9 9912.65 1629.88 
1629.8 9950.911629.144 
1629.55 9911.53 1628.6 

1628 9986.21 1621.1 
1626.42 9994.8 1626.4 

1626 9999.3 1625.9 
1621.1910003.96 1628 
1629.1810012.64 1629.2 
1621.4910020.31 1628 
1629.3110048.31 1629.5 
1629.1510011.06 1629.8 
1629.8110144.11 1629.9 
1630.6110263.11 1630.91 
1631.1210365.94 1631.98 
1632.1710439.84 1632.8 
1632.9110541.89 1632.9 
1632.910512.14 1633.19 
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Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*,*******,~*****,* 
* Pos Left Sta * Right Sta * Flow * Area * W.P. * Percent * 

Hydr * velocity ' 
* (ftl * (ftl * (crs) * (sq ftl * lft) * conv 

*Depth!ft) ' (ft/s) * 
* 1 LOB * 9671.36 * 9939.69 * 407.92 * 85.49 * 65.20 ' 27.38 * 
1.33 * 4.77 ' 
* 2 Chan * 9939.69 * 10018.08 * 900.59 ' 149.61 * 80.53 * 60.44 * 
1.91 6.02 ' 
* 3 ROB * 10018.08 * 10132.22 ' 181.49 * 47.62 * 50.87 12.18 * 
0.96 * 3.81 * 
f * * * * * * * * * * * * * * * * * * * ~ ~ ~ * * * * * * * * * * * ~ ~ ~ * ~ ~ * * * * ~ ~ * * * , * * ~ ~ * ~ * * ~ * ~ ~ ~ . ~ * * * * * , ~ ~ ~ * * * , * ~ ~ % * + * ~ ~ ~ ~ ~ * ~ ~ ~ ~ * *  

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Warnina: The oarabolic search method failed to converqe an critical depth. The program will try 
the 

cross section slice/secant method to find critical depth 

CROSS SECTION 

RIVER: WASH 3-WEST 
REACH: REACH-1 RS: 3.054 

INPUT 
Description: Flow rate starting at this cross-section and downstream is 

increased to 1,520cfs. 
Station Elevation Data num= 93 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
* * * * . * * * + * * * * * f , ~ * * * * ~ ~ * . ~ * * * ~ ~ * . ~ * * * * l _ ~ k * * * * , * * + * ~ ~ , ~ * * * * * * * ~ . ~ * ~ * ~ * ~ * ~ ~ ~ * ~ ~ * ~ ~  

9407.41 1625.1 9421.03 1625.13 9437.35 1625.09 9503.64 1624.35 9527.83 1624.14 
9543.68 1624.1 9600.17 1624.12 9623.89 1624.07 9647.51 1624 9710.95 1623.98 
9724.55 1623.9 9772.78 1623.54 9801.88 1623.4 9810.171623.349 9818.13 1623.3 
9847.04 1623.31 9857.21 1623.06 9868.72 1622.85 9875.01 1622.83 9897.86 1622.6 
9898.55 1622.55 9900.8 1622.14 9901.93 1622 9905.64 1621.26 9905.68 1621.3 
9905.71 1621.25 9909.53 1622 9909.68 1622.02 9910.2 1622.12 9911.7 1622.3 
9914.41 1622.31 9944.97 1622.11 9945.26 1622.05 9945.67 1622 9948.69 1621.4 

9951 1620.81 9952.21 1621.33 9'353.61 1622 9954.34 1622.41 9954.61 1622.5 
9957.71 1622.52 9976.59 1622.15 9983.82 1622.03 9986.15 1622 9992.36 1621.9 
9994.05 1621.89 9995.23 1621.5810000.57 162010000.67 1619.9710000.85 1619.9 
10001.06 1619.9110001.13 1619.9110001.16 1619.9310005.55 1621.610006.25 1621.89 
10007.27 1621.910021.74 162210032.92 162210050.27 1622.1510056.13 1622.19 
10080.9 1622.46 10095.2 1622.610109.65 1622.810120.08 1622.911.0129.331622.993 
10137.89 1623.0710146.08 1623.2210150.38 1623.2110158.68 1622.110159.08 1622 
10159.1 162210159.73 1621.9110159.74 1621.9110160.08 162210160.56 1622.04 
10167.76 1623.3.810169.84 1623.4110181.67 1623.3710184.54 1623.3 10199.7 1623.59 
10206.32 1623.5810215.24 1623,6710250.17 1623.4410258.44 1623.3 10277.8 1623.44 
10338.64 1623.51 10365.8 1623.9 10371.7 162410376.69 1624.110398.81 1624.48 
10453.67 1624.7510457.42 1624.7810517.43 1625.22 

Manning's n values mum= 3 
sta n val Sta n Val Sta n Val 

f f * * * * * ~ * * l / f / / * * * * ~ * ~ ~ * , ~ ~ * ~ * * * * * * * * ~ ~ * ~ ~ . ~ * ~ ~ *  

9407.41 ,033 9847.04 ,0410146.08 ,033 

Bank SLa: Left Right Lengths: ,.eft Channel ~ight Coeff Contr. Enpan. 
9897.86 10095.2 450 594.89 533 .1 .3 

CROSS SECTION OUTPUT Profile 11 
* * * * * * * * * * * * + * * * . & * * * * * * * * * * * * * * ~ * ~ , * * * ~ * ~ ~ * * * * * ~ ~ + ~ ~ * . ~ * ~ ~ * * , ~ ~ * ~ * * * * * ~ ~ * * * * + * ~ ~ * ~ ~ ~ * * ~ ~ * ~ ~ ~ ~ * ' ~  
E.G. Elev (ft) * 1623.94 * Element Left OB * Channel + Right OB ' 

* Vel Head (ftl 0.14 * Wt. n-Val. * 0,038 * 0.040 * 0.036 * 
* W.S. E l e v  ift) 1623.00 * Reach Len. (ftl * 450.00 * 594.89 * 533.00 * 
* Crit W.S. (ftl * 1623.29 " Flow Area !sq ftl * 82.47 * 341.77 * 127.19 * 





Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: WASH 3-WEST 
REACH: REACH-1 RS: 2.942 

INPUT 
Description: 
Station Elevation Data n m =  72 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Gxpan 
9874.6310082.59 673 664.74 553 .I .3 

CROSS SECTION OUTPUT Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ftl * 1620.98 * Element * Lef t  OB Channel ' night OB * 
* Vel Head lftl + 0.16 * Wt. n-Val. * 0.039 * 0.040 * 0.033 ' 
* W.S. Elev lftl * 1620.82 '* Reach Len. iftl * 673.00 ' 664.74 * 553.00 * 
* Crit W.S. (ftl * 1620.58 * Flow Area lsq ftl * 133.51 * 243.09 * 109.22 ' 
* E.G. Slope ift/ftl *0.007447 Area ( s q  ftl 133.51 ' 243.09 * 109.22 * 
Q Total (cfsl * 1520.00 ' Flow icf~l * 398.26 * 864.67 + 257.08 ' 
Top Width Iftl * 621.11 * Top width iftl 181.48 * 207.96 * 231.67 * 
Vel Total lft/3) 3.13 Avg. vel. Ift/sl 2.98 * 3.56 * 2.35 ' 
Max Chl Dpth (It) * 2.06 Hydr. Depth lit1 0.74 * 1.17 * 0.47 * 

* Conv. Total Icfsl 17614.3 * Conv. icfsl * 4615.2 * 10020.1 * 2979.1 * 
* Length Wtd. iftl 641.20 ' Wetted Per. iftl * 181.76 * 207.97 * 231.68 ' 
* Min Ch ~l iftl * 1619.21 ' Shear lIb/sq ftl * 0.34 + 0.54 * 0.22 * 
* Alpha * 1.07 ' Stream Power ilb/ft s) * 1.02 * 1.93 * 0.52 * 
* Fzctn LOSS iftl * 4.00 * cumvolume [acre-ftl * 169.75 * 180.28 ' 121.91 * 
C 6 E Loss Iftl * 0.00 cum SA incresl * 61.26 * 39.88 * 50.79 * 

* * * * * t f * * * * * t * * * l * * * . * , * , ~ , * * ~ * * , , * * * * * , , * * * * ~ * . ~ ~ * ~ * * * ~ * * * * * * * * * * * ~ ~ * . ~ k ~ . % * * * * * * * * * * * ~ ~ * ~ ~ ~ ~ ~  

Warnrng: The energy loss was greater than 1.0 it (0.3 mi. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OlITPUT Profile #2 
t + * * l ~ * ~ i ~ ~ * ~ ~ * t l t * * + ~ ~ ~ ~ * * ~ ~ ~ ~ ~ ~ + ~ ~ ~ + + ~ . + * * * * * * * ~ - + r + r * * * * * * * * * ~ * *  

+ E.G. Elev iftl 1621.69 * Element Left 08 Channel * Right OR * 
+ Vel Head lftl 0.26 * wt. n-Val. * 0.040 * 
* W.S. Elev lftl * 1621.43 * Reach Len. iftl * 673.00 . 664.74 * 553.00 * 
* Crit W.S. Iftl 1620.02 ' Flow Area isq ftl * 369.71 * 
* E.G. Slope lft/ft) *0.005788 ' Area lsq ftl * 369.71 ' 
Q Total lcfsl 1520.00 * Flow Icfsl * 1520.00 * 

* Top Width lftl * 207.96 * Top Width lftl ' 207.96 * 
* Vel Total ift/sl * 4.11 ' Avg. Vel. lft/sl * 4.11 * 

I * Mar Chl Dpth (ft] t 2.22 * Hydr. Depth lit1 * I .78 * 
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* Conv. Total (cfs) * 19979.9 * Conv. lcfsi * 19979.9 * 
* Length Wtd. (ft) * 664.74 * Wetted Per. lft) * * 210.70 
* Min Ch El (ft) * 1619.21 * Shear llb/sq ft) 0.63 ' * 
* Alpha * 1.00 * Stream Power (lb/ft s )  * * 2.61 * 
Frctn loss lft) * 4.15 *CumVolume(acre-ft) * 45.49 * 200.75 * 30.92 ' 

* C 6 E LOSS (ft) * 0.01 * Cum SA (acres) * 7.83 ' 39.88 * 6.56 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy loss was greater than 1.0 it (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile #1 
* * * * * * * * * * * * * * f + * * * ~ * ~ * * * * * + * * * t * * * * * ~ ~ * ~ * ~ * * * * * * * * % , * , ~ ~ * ~ ~ * * * . * ~ * ~ , ~ * * * * * * * * . ~ , * * ~ * * * , ~ ~ % * * , * * *  

******,,*********, 
* POS * Left Sta * Right Sta * Flow * Area * W.P. * Percent * 

Hydr * Velocity * 
* * (ft) lft) * (cis) * lsq it) * (ft) * Con" 
*Depth(£t) (ft/s) 
' 1 * LOB 9630.77 ' 9752.70 * 24.86 * 15.82 * 59.55 * 1.64 ' 
0.27 * 1.57 * 
* 2 * LOB * 9752.70 * 9874.63 * 373.39 ' 117.69 122.21 * 
0.97 * 3.17 * 
* 3 * Chan * 9874.63 * 10082.59 ' 864.67 * 243.09 * 207.97 * 
1.17 ' 3.56 * 
* 4 * ROB 10082.59 * 10290.32 * 256.28 * 107.81 * 207.74 * 
0.52 * 2.38 * 
* 5 * ROB * 10290.32 * 10498.06 * 0.79 * 1.41 * 23.94 * 
n nfi n 56 * 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

a Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
* * * + * * * * * A * * % + * + * *  i 

* Po3 * Left Sta * Right Sta ' Flow * Area * W.P. * Percent * / 

Hydr * Velocity ' 
* lft) * lit) * ("fa) * isq ft) * ift) * CO"V 

*Depth(ft) * lft/si * 
* 1 * chan * 9874.63 * 10082.59 ' 1520.00 * 369.71 * 210.70 * 100.00 * 
1.78 * 4.11 ' 
* * * * * f l f * l t * * * f . f * t * * * * ~ , , * ~ * * * * f * * , ~ ~ * , ~ ~ ~ * ~ * * * ~ * * , * * * * ~ ~ * * * * * * * * * * ~ * * * * * * * * * * ~ ~ ~ , ~ ~ * ~ ~ , ~ ~ * * * * ~ * *  

*,**************** 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: WASH 3-WEST 
REACH: REACH-1 RS: 2.816 

INPUT 
Descrrption: 
Statlo" Elevation Data num- 73 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9423.76 1617.9 9440.58 1617.76 9481.33 1617.74 9494.21 1617.11 9504.98 1617.69 
9505.17 1617.7 9512.34 1617.65 9516.6 1617.63 9537.25 1617.64 9618.56 1617.71 
9673.39 1617.5 9718.54 1617.33 9724.13 1617.25 9752.36 1616.9 9810.15 1616.11 
9812.1 1616.1 9816.31 1616.02 9824.61 1615.92 9826 02 1615.9 9835.98 1616 

9855.361615.877 9878.6 1615.73 9892.08 1615.68 9895.61 1615.7 9917.88 1615.62 
9918.8 1615.61 9920.5 1615.6 9938.92 1615.6 9970.11615.73 9974.92 1614.1 
9974.94 1614.04 9975.04 1614.02 9975.15 1614.05 9975.82 1614.22 9979.98 1615.6 
9990.85 1615.7 10014.1 1615.7410023.24 1615.710057.74 1615.7510086.62 1615.8 
10100.8 1615.7510103.93 1615.7510122.15 1615.910129.72 1615.9410137.52 1615.93 
10143.12 1615.9710143.54 1615.9810150.01 161610153.88 161610162.88 1616.01 a 10174.07 1616.1510174.42 1616.110176.79 1616.1510223.71 1616.2110248.58 1616.26 
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Manning's n Values num= 3 
Sta n Val sta n Val Sta n Val 

* t t * t * i * * * - t * * t * t ~ t * * , * ~ ~ ~ * ~ ~ * * * . * . * * * t ~ ~ ~ * ~ * * ~  

9423.76 ,033 9855.36 ,03310280.69 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9878.610086.62 638 599.24 504 .1 .3 

CROSS SECTION OUTPUT Profile #1 
* * * * * t l * * . k * * * * * * * * * , ~ ~ ~ , * ~ * ~ ~ ~ ~ * ~ * * * * * * t * * * * * * * , * * , * * + * + * * * * ~ ~ ~ , ~ t ~ ~ * ~ ~ * * * * ~ ~ ~ ~ ~ * * + * * * * + * * * * * * * * ~ ,  

E.G. Elev (ftl 
* Vel Head (ftl 
* W.S. Elev (ftl 
* Crit W.S. lftl 
* E.G. Slope Lft/ftl 
* Q Total lcfsl 
* Top Width (ftl 
* Vel Total ift/s) 
* Max Chi Dpth (ft) 
* Conv. Total lcfs) 
* Length Wtd. lft) 
* Min Ch El (ftl 
* Aloha 

Element 
wt. n-val. 
Reach Len. Iftl 
Flow Area (sq ftl 
Area lsq ftl 
Flow Icfsl 
Top Width lftl 
~ v g .  Vel. lft/sl 
Hydr. Depth ift) 
conv. ICISI -~~~ ~ 

wetted'~;;: (ftl 
Shear (lb/sq ftl 
Stream Power llb/ft 

Left 0 8  
0.033 
638.00 
80.97 
80.97 

210.64 
120.52 
2.60 
0.67 

2891.7 
120.53 
0.22 
0.58 

Channel 
0.033 
599.24 
242.78 
242.78 
881.12 
208.02 
3.63 
1.17 

12096.4 
208.58 
0.39 
1.40 

Right 08 + 

0.035 ' 
504.00 * 
195.09 * 
195.09 * 

* Frctn Loss iftl * 3.30 ' Cum Volume (acre-ftl * 168.09 176.57 * 119.98 * 
* C & E LOSS (ftl + 0.01 Cum SA (acres1 * 58.93 * 36.71 * 46.96 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous crass 
sectlo". This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile I2 
f * ~ ~ * f t f * * t * * t * * * * * * * * * t * * * * * t / * * * t * + * * * * , * * * * * * * * * * * * ~ ~ . k * * ~ ~ . * ~ ~ * ~ ~ . ~ ~ * * * * * * * * * * ~ ~ ~ * ~ ~ * * *  

' E.G. Elev ift) * 1617.53 * Element * Left OB * Channel * Right 08 * 
Vel  Head (ftl * 0.36 'Wt.n-Val. * 0.033 + 

* W.S. Elev (ftl * 1617.17 * Reach Len. lftl 638.00 ' 599.24 * 504.00 * 
Crlt W.S. !ft) * 1616.84 * Flow Area lsq ftl 315.00 * 

* E.G. Slope lft/ftl *0.006747 * Area isq ft) 315.00 * 
* 0 Total lcfsl * 1520.00 ' Flow lcfsl 1320.00 * - ~~~ 

Top width (ftl 
* Vel Total lft/s) 
* Man Chl Dpth lftl 
* Conv. Total lcfsi 
+ Length Wtd. lftl 
* Min Ch El Iftl 
* Alpha 
* FrCtrl LO55 !ftl 
* C & E LOSS iftl 
' I . * " l * ' * " * * * * * * * l * * * * *  

. . 
+ 208.02 ' Top Width (ft) 108.02 * 
* 4.83 * Avg. Vel. (ft/sl 4.83 + 

* 3.15 ' Hydr. Depth (ftl * 1.51 * 
18504.4 * Conv. Icfsl 18504.4 

* 599.24 * Wetted Per. (ftl * 211.39 ' 
* 1.614.02 * Shear (lb/sq ftl * * 0.63 * 
* 1.00 * Stream Power Llb/ft $1 * 3.03 * 
* 3.24 * Cum Volume (acre-ft) 45.49 ' 195.53 * 30.92 ' 
* 0.06 * Cum SA (acres1 * 7.83 * 36.71 6.56 * 

* * * , * * * * * . * . * * * * * , * . * ~ , * + ~ + * * * ~ * ~ ~ ~ . ~ . * ~ ~ ~ ~ ~ ~ ~ * * ~ * + * * ~ * * * ~ * * ~ ~ ~ * * . ~ . ~ * ~ ~ ~ ~  

warning:   he energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Proflle R1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* k * * * * + . * * + * * * * , * *  

" POS left Sta ' Right Sta ' Flow * Area ' W.P. * Percent * 
Hydr Vclocrty * 

(fti (ftl * icfsl lsq ftl * (fti * Conv 
'Depthlftl * lft/sl * 
" 1 * LOB + 9651.18 * 9818.60 * 210.64 * 80.97 ' 120.53 * 13.86 * 
0.67 ' 2.60 ' 
' 2 * Chan * 9878.60 * 10086.62 ' 881.13 * 242.78 208.58 * 51.97 * 
1.17 ' 3.63 * 
* 3 * ROB * 10086.62 * 10339.46 * 391.68 ' 158.25 * 252.85 * 25.77 ' 
0.63 * 2.48 * 

P:\M\MARIOIX~~W~~\~~~DINFO~ERWR\R~~D~I\HECRAS REPORTS\Warh EWeltTrihs _SO9-SOMWdoc Page 185 of 257 





* Min Ch El  ( f t )  * 1 6 1 1 . 8 0  * S h e a r  ( l b / r q  f t )  * 0 . 2 2  * 0 . 6 1  ' 0 . 2 7  * 
* Alpha  1 . 0 7  ' S t r e a m  Power ( I b / f t  5 )  + 0 . 4 6  * 1 . 9 5  * 0.62 * 

F r c t n  LOSS ( f t )  2 . 9 7  Cum volume ( a c r e - f t )  ' 1 6 7 . 2 3  * 1 7 2 . 4 6  * 118.04 * 
* C 6 E  LOSS l f t )  * 0 . 0 0  + Cum sA ( a c r e s 1  * 5 7 . 5 8  * 3 3 . 7 5  * 4 3 . 6 9  * 
.............................................................................................. 

Warning:  The e n e r g y  l o s s  was g r e a t e r  t h a n  1 . 0  f t  1 0 . 3  m ) .  b e t w e e n  t h e  c u r r e n t  a n d  p r e v i o u s  cross 
s e c t i o n .  T h i s  may i n d i c a t e  t h e  n e e d  f o r  a d d i t i o n a l  cross s e c t i o n s .  

CROSS SECTION OUTPUT P r o f i l e  It2 
* , , . * * * * * * * * * * * * * * + * I r l r * * * * * * , * , * * * * * * i . * , * + * * * * * * * * * * * * * , * * * , * . h * * * * * * . , . * * * * * * * * * + * * * * * * * * * *  

* E.G.  E l e v  ( f t l  * 1614 .23  ' Element  * L e f t  08 Channe l  * R i g h t  OB * 
* Vcl  Head I f t )  * 0 . 1 6  ' W t .  n-Val .  * 0.050 ' 
* W.S. E l e v  ( f t )  * 1614 .06  ' Reach Len. L f t )  * 448.00 * 460 .71  * 433.00 * 
* C r i t  w.s. ( f t )  * Flow Area l s q  f t i  " 410.20 * 
* E . G .  S l o p e  ( f t l f t l  *0 .004439  ' Area  ( s q  f t )  470.20 * 

Q T o t a l  ( c f s l  * 1 5 2 0 . 0 0  ' Flow I c f s )  * 1520 .00  * 
* Top Width ( f t )  221 .59  * Top Width l f t i  * 221.59 * 

Vel T o t a l  ( f t / s )  * 3 . 2 3  * Avg. v e l .  ( f t / s )  * 3 . 2 3  * 
* Max Chl Dpth ( f t l  * 2 .26  * Hydr.  Depth ( f t l  2 . 1 2  ' 
* Canv. T o t a l  l c f s )  * 22813.4 * Conv. ( c f s )  * 22813 .4  ' 
* L e n g t h  Wtd. ( f t l  * 4 6 0 . 7 1  Wet ted  P e r .  ( f t l  * 2 2 5 . 4 0  * 
* Min Ch E l  (it) * 1 6 1 1 . 8 0  * Shear l l b / s q  f t J  + * 0 .58  * 
* Alpha  * 1 . 0 0  ' S t r e a m  Power ( l b / f t  s l  * * 1 . 8 7  * 
* F r c t n  Loss ( f t t  * 2 .66  Cum Volume ( a c r e - f t )  * 4 5 . 4 9  * 190 .13  * 30.92 * 
* C L E L o s s  ( f t )  0 . 0 1  + Cum SA (acres)  * 7 . 8 3  + 3 3 . 7 5  * 6 .56  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning:  The e n e r g y  l o s s  was g r e a t e r  t h a n  1 . 0  f t  ( 0 . 3  m l .  b e t w e e n  t h e  c u r r e n t  and  p r e v i o u s  cross 
s e c t i o n .  T h i s  may i n d i c a t e  t h e  n e e d  f o r  a d d i t i o n a l  cross s e c t i o n s .  

P r o f i l e  t l  
t * , * f * * * * * * * * i . * * * ~ f t * * * t / t * * ~ ~ ~ * ~ * * * * t l * * * * * * ~ ~ ~ * * * ~ * * * ~ ~ * * ~ ~ ~ ~ ~ , * * * * ~ ~ , ~ . k ~ ~ ~ * . * . ~ ~ . ~ * * * ~ ~ ~ * ~ ~ * * *  

**.,f*,*******f,.* 

* Pos * L e f t  S t a  * R i g h t  S t a  * F ~ O W  ' Area  * W.P. ' P e r c e n t  * 
Hydr * V e l o c i t y  * 

* i f t l  * I f t )  * ( c f 5 )  (sq f t l  ( f t l  * con" 
* D e p t h ( f t i  * ( f t / s l  * 
* 1 LOB * 9750.18 * 9892.88 * 77 .60  * 36 .25  * 6 4 . 2 6  * 5 . 1 1  * 
0.56 ' 2 . 1 4  " 
* 2  * Chan * 9892.88 * 10114 .47  * 1127 .65  * 3 5 4 . 4 3  * 221.60 * 7 4 . 1 9  * 
1 .60  * 3 . 1 8  * 
* 3 * ROB * 10114 .47  * 10312.86 * 314 .74  ' 1 3 8 . 8 4  * 194 .47  * 2 0 . 7 1  * 
0 . 7 1  * 2.27 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning :  The e n e r g y  l o s s  was g r e a t e r  t h a n  1 . 0  f t  ( 0 . 3  m). b e t w e e n  t h e  c u r r e n t  a n d  p r e v i o u s  cross 
s e c t i o n .  T h i s  may i n d i c a t e  t h e  n e e d  f o r  a d d i t i o n a l  cross s e c t i o n s .  

P r o f i l e  # 2  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* * * ' f * * *+"* * *?" '  
POS L e f t  S t a  * R i g h t  S t a  " Flow ' Area * W.P. * P e r c e n t  * 

Hydr * V e l o c i t y  * 
* I f t )  * (It1 * ( c f a l  * ( s q  f t )  * I f t l  " c o n v  

* D e p t h l i t )  * ( f t / s )  * 
* 1 Chan * 9892 .88  * 10114.47 * 1 5 2 0 . 0 0  ' 470 .20  * 225 .10  ' 1 0 0 . 0 0  * 

Warning :  The e n e r g y  l o s s  was g r e a t e r  t h a n  1 . 0  f t  ( 0 . 3  m ) .  between t h e  c u r r e n t  a n d  p r e v i o u s  cross 
s e c t i o n .  T h i s  may i n d i c a t e  the n e e d  for  a d d i t i o n a l  cross s e c t i o n s .  

CROSS SECTION 

RIVER: WASH 3-WEST 
REACH: REACH-1 RS: 2 . 6 1 5  
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INPUT 
Description: Levee added-Ridge not overtopped per BFE calcs, law ground left of 

I 
levee appears to be minor tributary flowing into 
floodplain. 

Interpolated point added at 110160.32, 1609.324) to 
set bank station. 

Station Elevation Data num= 60 
Sta Elev Sta EleV Sta Elev Sta Elev Sta   lev 

Manning's n Values num= 3 
Sta n Val sta n val Sta n Val 

................................................ 
9238.28 ,033 9838.54 .0510119.33 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9962.0310119.33 397 450.44 510 .I .3 

Left Levee Station= 9565.74 Elevation= 1611.38 

CROSS SECTION OUTPUT Profile #l 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ft) * 1610.70 Element * Left 08 * Channel ' mght OB ' 
Vel Head (ft) * 0.14 *Wt.n-Val * 0.046 * 0.050 * 0.050 * 

" W.S. Elev lft) * 1610.56 * Reach Len. lft) 397.00 * 450.44 * 51000 
* Cllt W.S. lfti * 1610.08 * Flow Area l s o  ftl * 77616 * 7 1 7 1 6  1 E l  7" * .~ ' 
* E.G. Slope lft/fti *0.007025 + Area lsq ft) * 226.16 
Q Total (cfs) * 1520.00 - Flow lcfs) * 655.31 
Top Width lft) * 478.55 * Top Width Ift) * 231.92 

* Vel Total (ft/s) * 2.95 * Avg. Vel. (ft/s] * 2.90 
Max Chl Dpth (ft) * 1.79 *Hydr.Depth Ift) * 0.98 

* Conv. Total lcfs) * 18135.6 * Conv. lcfs) * 7818.7 
Length wtd. (ft) * 439.87 * Wetted p e r .  lft) * 231.93 

* Min Ch El (ft) * 1608.77 * Shear (lb/sq ft) * 0.43 
Alpha 1.06 *Streampower Ilb/ftz) * 1.24 
Frctn Loss lft) * 3.03 * Cum Volume (acre-ft) ' 165.88 

* C 6 E LOSS (ft) * 0.00 * Cum SA (acres) * 56.05 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the Current and previous cross 
section. This may indicate the need for additional cross sections. 

Note: Multiele critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev lft) 1611.55 * Element Left OB * Channel * Right OB " 
Vel Head lft) * 0.30 * Wt. "-Val. * * 0.050 * 

* W.S. Elev lft) * 1611.26 Reach Len. (ft) 397.00 * 450.44 ' 510.00 ' 
* Crit W.S. (ft) * 1610.48 * Flow Area lsq ft) 347.40 ' 
E.G. Slope lft/ft) *0.007789 ' A r e a  lsq ft) 347.40 * 
Q Total (cfs) * 1520.00 ' Flow (cfs) * 1520.00 * 

* Top Width Ift) 157.30 * Top Width lft) * 157.30 ' 
* Vel Total lft/s) 4.38 Avg. Vel. lft/s) 4.38 ' 
* Max chl ~ p t h  lft) 2.49 ' Hydr. Depth lft) * 2.21 * 
* CODV. Total lcfs) 17222.6 Conv. lcfsi 17222.6 * 
* Length Wtd. lft) * 450.44 - Wetted Per. (ft) * 161.24 * 
Min Ch El (ft) * 1608.77 * shear llb/sq ft) 1.05 
Alpha * 1.00 * Stream Power (lb/ft 5 )  * * 4.58 



Frctn Loss (ft) * 3.20 ' Cum Volume (acre-ft] 45.49 * 185.80 * 30.92 * 
* C 6 E LOSS (it) 0.02 * Cum SA (acres) * 7.83 * 31.75 ' 6.56 j . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

e 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical dcpth with the 
lowest, valid, 

water surface was used. 

Profile #I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

***+,**********.** 
* POS 

Hydr ' Velocity * 

*Depthifti * (ft/sl 
* 1  * LOB 

* Left Sta * Right Sta * F l ~ w  * Area ' W.P. * Percent * 

9565.14 * 9962.03 655.31 * 226.16 * 231.93 ' 43.11 * 
0.98 2.90 * 
' 2 * Chan * 9962.03 * 10119.33 * 776.70 * 237.16 * 151.31 * 51.10 * 
1.51 * 3.27 * 
* 3 * ROB * 10119.33 * 10225.39 * 88.00 ' 51.20 * 89.34 * 5.19 * 

warning:   he energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

Profile #2 
* r * t i l i * * , * * * * * * * * * ~ * ~ , * ~ * , . ~ * * * * * t * * * * * * * . * ~ * * ~ , ~ ~ ~ ~ * ~ * * * * * * , , . ~ * ~ ~ * * * ~ ~ * ~ * * * * ~ * * ~ ~ h * * * * ~ ~ * * ~ ~ * * ~ *  

*******,*'**+****, 
* POS Left Sta * Right Sta ' Flow * A r e a  * W.P. * Percent * ? ;vdr * Velocitv * ' *. * (ft) * ift) * (cfs) * isq ft) - ift) * Con" 

*Depthiftl * Lft/s) * 
I * Chan * 9962.03 * 10119.33 * 1520.00 * 347.40 ' 161.24 * 100.00 * 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: WASH 3-61~s~ 
REACH: REACH-I $3.9: 2.530 

INPUT 
Description: 
station Elevation Data num= 119 

Sta Elev Sta Elev Sta Elev Sta Elev Sta  lev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9251.98 1610.25 9216.91 1610.31 9285.48 1610.29 9301.84 1610.31 9318.98 1610.22 
9326.71 1610.19 9336.04 1610.15 9351.1 1609.99 9376.63 1609.66 9385.98 1609.51 

! 9401.56 1609.21 9419.48 1609.02 9426.49 1608.92 9441.47 1608.77 9452.98 1608.7 
9416.35 1608.59 9486.49 1608.56 9501.28 1608.5 9519.99 1608.49 9526.21 1608.5 
9540.17 1608.5 9551.14 1608.53 9553.49 1608.55 9516.07 1608.71 9586.99 1608.79 

9601 1608.87 9620.49 1608.83 9623.17 1608.78 9625.93 1608.14 9632 1608.08 

1 9650.86 1608.21 9651.46 1608.13 9653.99 1608.22 9662.5 1608.37 9615.79 1608.26 
9687.49 1608.25 9713.9 1608.03 9720.99 1608.06 9725.65 1608.01 9750.58 1607.81 
9154.49 1601.17 9775.51 1601.34 9787.99 1601.21 9800.44 1607.02 9816.49 1606.61 
9821.49 1606.52 9825.31 1606.49 9850.3 1606.26 9854.99 1606.21 9875.23 1606.16 
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Manning's n Values m u m =  3 
Sta n Val Sta n Val sta n val 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9251.98 ,033 9800.44 .0510124.54 ,033 

Bank Sta: Left Rxght Lengths: Left Channel Right Coeff Contr. ~xpan 
9899.1410074.68 429 438.56 439 .1 .3 

CROSS SECTION OUTPUT Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* E.G. Elev (ftl 1601.67 * Element Left 08 * Channel * Right OB * 
* vel Head (ftl * 0.15 * Wt. n-Val. * 0.049 * 0.050 * 0.044 * 
* W.S. Elev (ft) * 1607.52 Reach Len. lit1 ' 429.00 * 438.56 439.00 * 
* Crit W.S. lftl * 1607.04 * Flow Area (sq ftl + 124.39 281.24 * 98.68 * 

i E.G. Slope (ft/ftl *0.006153 ' Area (sq ft) * 124.39 * 281.24 * 98.68 * 
* Q Total (cfs) * 1520.00 ' Flow (cis1 * 325.25 * 942.57 * 252.19 * 
* Top Width Iftl * 439.10 * Top Width lftl * 133.18 ' 174.94 ' 131.58 ' 
Vel Total (ft/sl * 3.01 * Avg. Vel. lft/s) 2.61 * 3.35 * 2.56 * 

* Max Chl Dpth iftl * 1.13 * Hydr. Depth (ft) * 0.93 * 1.61 ' 0.15 * 
* Con". Total (cfs) 18496.8 + con". (cfsl * 3951.9 '11410.1 * 3068.8 * 

* 436.58 * wetted Per. (ft) * 133.19 * 114.94 ' 131.59 * * Length Wtd. lftl 
* Min Ch El (ft) * 1605.79 ' Shear Ilb/sq ftl * 0.39 ' 0.68 0.32 * 
Alpha * 1.05 * Stream Power (lb/ft sl * 1.03 * 2.21 * 0.81 * 

* Frctn ~ o s s  (ft) * 2.87 - cumVolume (acre-ft) * 164.29 * 166.65 * 116.22 * 
* C 6 E LOSS (ft) 0.01 * cum SA [acres) * 54.39 30.03 * 40.98 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ft) 
' Vel Head (ft) 
* W.S. Elev (it) 
* Crit W.S. lftl 
* E.G. Slope (ft/ftl 
Q Total icfs). 

' Top Width lft) 
* vel ~otal (ft/s) 
* Max Chl Dpth (ft) 
' Conv. Total (cfs) 
* Length Wtd. (it1 
* Min Ch El ifti 

Element 
Wt. n-Val. 
Reach Len. (ftl 
Flow Area lsq ft) 
Area (sq ft) 
Flow (Cfsl 
Top Wldth lftl 
Avg. Vel. (ft/sl 
Hydr. Depth (ftl 
Con". icfs) 
Wetted Per. (ftl 
Shear flb/sa £ti 

Left OB * 

429.00 * 

* 
* 

* Right OB * 

439.00 * 

. ~. . . 
Alpha 1.00 * stream Power (lb/ft sl + 3.44 ' 

* Frctn Loss (ft) * 3.02 * cum Volume (acre-ft) * 45.49 * 182.03 * 30.92 * 
C 6 E LOSS (ft] * 0.00 ' C I ~  SA (acres1 7.83 * 30.03 ' 6.56 ' 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile #1 
* * * * * L * * * * ~ l * * f * * * * . * ~ * . * * * ~ * . , * , * ~ * ~ * , ~ ~ * * * , * * * ~ * ~ * * , ~ ~ ~ * * * * * , , * z * ~ * * . ~ ~ * * * ~ * ~ ~ ~ * * * , ~ * * * , ~ ~ ~ * ~ ~ +  

r * / * * * * * * * * * * * * * * *  
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* Pos Left Sta + Right Sta * Flow * Area * W.P. * percent * 
Hydr * Velocity 
* * * (ftl * lfti * lcfsj * (sq ftl * (fti * con" 
'Depth(ft1 * (ft/si + 

' 1 * LOB 9575.86 ' 9899.74 325.25 ' 124.39 * 133.19 * 21.40 * 
0.93 * 2.61 * 
* 2 * Chan 9899.74 * 10074.68 * 942.57 ' 281.24 ' 174.94 * 62.01 ' 
1.61 * 3.35 * 
* 3 ' ROB * 10074.68 * 10383.59 * 252.19 * 98.68 + 131.59 * 16.59 * 
0.15 * 2.56 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* * * * * f * * * t * * * * t * * *  

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile #2 
I * l * * f f * t * * * * * * * f * * * * * ~ ~ ~ * ~ * * * * * * * ~ ~ ~ , * . * ~ , , . k * ~ ~ * * * ~ ~ ~ ~ ~ * * + * * . ~ ~ * ~ , * * ~ * * * ~ ~ ~ ~ ~ * * , * , * * ~ * * * ~ ~ , * * * * *  

* * l , * t * * * t * * * * . * l *  

* Pos * Left Sta * Riqht Sta * Flow Area * W.P. * Percent * 
Hydr * Velocity ' 

(ftl * (ftl * (cfs) * (sq ftl * (ftl * Con" 
*Depthlftl (ft/s) * 
* 1 * Chan * 9899.74 * 10074.68 + 1520.00 * 382.47 * 178.94 ' 100.00 * 
2.19 * 3.97 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* * X * * * * * * * * t * * * * * *  

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section.   his may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: WASH 3-WEST 
REACH: REACH-1 RS: 2.447 

INPUT 
Description: Flow rate starting at this cross-section and downstream is 

increased to 1,540cfs. 
Station Elevation Data num= 103 

Sta Elev Sta Elev sta ~ l c v  Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Manning's n Values nlm= 3 
Sta n Val SLa n Val Std n Val 

* , l l * * * . . * * * l * * , l f t * * * ~ ~ * + * , ~ * * * ~ * * ~ * . . * * * ~ * ~ * ~ * *  

9314.42 .033 9807 .0510205.04 ,033 

Rank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
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Iftl Iftl * ICf6) 1sq ft) * Iftl* conv 
*Depthlftl ' Iftlsl ' 
' 1 * Chan 9912.31 * 10120.13 * 1540.00 * 398.04 * 211.59 * 100.00 * 
1.92 ' 3.87 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

****** .+****%*****  

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: WASH 3-WEST 
REACH: REACH-] RS: 2.366 

INPUT 
Description: Interpolated point added at 110092.58, 1600.51 to set hank station. 
Station Elevation Data num= 71 

Sta Elev Sta Elev Sta Elev Sta Elev sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Bank Sta: Left Right Lengths: Left Channel. Right Coeff Contr. Expan 
9975.210092.58 642 662.46 617 .l .3 

CROSS SECTION OUTPUT Profile I1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

E.G. Elev lft) * 1602.19 ' Element * Left 08 Channel * Right 08 * 
vel Head (ftl 0.19 * wt. n-val. 0.042 + 0.050 * 0.038 * 

+ W.S. Elev (ft) 1602.00 ' Reach Len. lftl * 642.00 * 662.46 * 617.00 ' 
* Crit W.S. (ftl * 1601.43 * Flow Area lsq ftl 128.70 ' 246.89 ' 76.67 * 
* E.G. Slope (ft/ft) *0.006049 * Area lsq ftl 128.70 * 246.83 ' 76.67 * 
* Q Total lcfsl * 1540.00 ' Flow lcfsl * 385.59 * 932.18 * 222.23 ' 
* Top Width lftl * 339.52 * Top Width lftl * 133.18 * 117.38 88.96 ' 
* vel Total Iftlsl * 3.41 * Avg. Vel. Iftlsl * 3.00 * 3.78 * 2.90 * 
* Max Chl Dpth Ifti * 4.77 * Hydr. Depth lit1 * 0.97 * 2.10 * 0.86 ' 
COnv. Total lcfs) * 19800.5 * Conv. Icfsl * 4957.7 ' 11985.5 * 2857.4 * 
Length Wtd. lit1 * 650.58 *Wetted Per. Iftl * 133.33 118.25 * 88.98 * 

* Min Ch El (ftl 1597.23 ' Shear Ilblsq ftl 0.36 * 0.79 ' 0.33 * 
* Alpha * 1.04 * Stream Power lIb/ft sl * 1.09 * 2.98 0.94 ' 
* Frctn Loss lftl * 4.45 * Cumvolume (acre-ftl ' 161.67 * 160.34 114.36 * 
* C L E Loss lftl * 0.01 * Cum SA (acres1 * 51.36 * 26.51 * 38.52 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile 112 
* . * * * * * * * * * * * * * * * * * , * * ~ * ~ ~ * * * * * * * t _ f * * L . * * * * i t * * * * * * * * * , , * * * t t * t * * * * * t * / * * * * * * * * * ~ * ~ ~ + * * * * ~  

* E.G. Elev lftl * 1602.94 * Element 
* Vel Head lftl 0.22 fWt.n-Val. 

* Left 08 * Channel * Right OB * 
* 0.050 ' 0.050 * 



W.S. Elev lft) 1602.72 * Reach Len. lit1 * 642.00 * 662.46 ' 617.00 * 
Crit W.S. lftl * Flow Area lsq ft) * 76.43 * 331.49 
E.G. Slope lft/ft) '0.004382 * Area lsq ft) * 76.43 ' 331.49 

* Q Total Icfs) * 1540.00 * Flow lcfs) * 259.47 1280.54 
* Top Width lft) * 148.79 * Top Width lftl * 31.41 * 117.38 
* vel Total lft/s) * 3.78 * Avg. Vel. lft/s) * 3.40 * 3.86 
* Max Chl Dpth lft) * 5.49 * Hydr. Depth lft) * 2.43 ' 2.82 
* Conv. Total lcfs) * 23263.1 ' con". lcfsl * 3919.5 19343.6 
Length Wtd. lft) * 660.74 * Wetted Per. lft) 33.71 * 120.47 

* Min Ch El (ft) * 1597.23 * Shear (lb/sq ft) * 0.62 0.75 
* Alpha * 1.01 * Stream Power llb/ft s )  * 2.11 * 2.91 
* Frctn Loss Iftl * 4.53 * Cum Volume (acre-ft) 45.12 * 174.51 
' C & E LOSS lftl * 0.05 * Cum SA (acres) * 7.68 * 26.50 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

warning:   he conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
! 0.7 or  greater than 1.4. This may indicate the need for additional cross sections. 

warning:   he energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile #1 
............................................................................................ 

.***%.*.***.***,*** 
* POS * Left Sta * Right Sta * Flow * Area * W.P. * percent * 

Hydr * Velocity ' 
* lft) ' lft) * (cfs) * lsq ft) * lft) * Con" 

*Depth(ft) (ft/s) * 
* 1 * LOB * 9812.95 * 9975.20 * 385.59 * 128.70 * 133.33 * 25.04 ' 
0.97 * 3.00 * 
* 2 * Chan 9975.20 * 10092.58 * 932.18 ' 246.89 ' 118.25 * 60.53 * 
2.10 * 3.78 * 
* 3 * ROB * 10092.58 * 10268.27 ' 222.23 * 76.67 * 88.98 * 14.43 * 
0.86 * 2.90 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

****%%***,.*,***,* 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
~ "\ 

section. This may indicate the need for additional cross sections. 
1 

Profile i2 
................................................................................................. 

**********..,***** 
* POS * Left Sta * Right Sta * Flow * Area * W.P. * Percent ' 

Hydr ' Velocity ' 
* lft) lft) * (cfsl * 1sq ftl * lft) * conv 
*Depthlft) ift/s) * 
* 1 * LOB * 9812.95 9975.20 * 259.47 * 76.43 * 33.71 * 16.85 * 
2.43 ' 3.40 * 
* 2 * Chan * 9975.20 ' 10092.58 * 1280.54 + 331.49 * 120.47 ' 83.15 ' 
2.82 * 3.86 * 
* t * * * * t * * f * l f r f f * * * ~ * , ~ ~ * ~ . * . * ~ ~ ~ , , . * ~ ~ * * . ~ ~ ~ * * * * * . * * * * * , ~ ~ * * * * ~ ~ * * * ~ * * * * * * * ~ * * ~ ~ * * ~ * ~ * * * * ~ ~ * ~ * ~ .  

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

Warnlng: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: WASH 3-WEST 
REACH: REACH-1 RS: 2.240 

INPUT 
Description: 
Station Elevation Data "urn= 48 

Sta Elev Sta Elev Sta Elev Sta Elev sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
9793.55 1600.5 9796.75 1600.43 9806.88 1600.1 9820.24 1599.56 9831.69 1599.07 
9831.9 1599.18 9843.73 1598.66 9854.05 1598.44 9867.21 1598.01 9869.83 1597.97 
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M a n n i n g ' s  n V a l u e s  num= 3  
S t a  n Val  S t a  n Val  S t a  n Val 

********+**+**,.**.+********************,**%*.** 
9793.55 , 0 3 3  9984 .9  ,03810098.67 , 0 3 3  

Bank S t a :  L e f t  R i g h t  L e n g t h s :  L e f t  Channe l  R i g h t  C o e f f  C o n t r .  EXpan 
9984.910098.67 434 471.47 489 .1 . 3  

CROSS SECTION OUTPUT P r o f i l e  b l  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

E.G. E l e v  ( f t l  * 1597.72 * Element  * L e f t  On * Channe l  * R i g h t  OB * 
* Vel  Head ( f t )  * 0 . 3 2  * W t .  "-Val. 0 .033  * 0.038 0 . 0 3 3  * 
+ W.S. E l e v  i f t )  1597 .40  ' Reach Len.  i f t )  434.00 * 471.47 * 489.00 • 
* C r i t  W.S. ( f t l  * Flow Area 1.34 f t )  * 66 .30  * 1 9 8 . 2 7  * 83 .55  • 

E.G. S l o p e  I f t / f t l  '0.007797 * Area l s q  f t l  * 66.30 * 1 9 8 . 2 7  * 83 .55  * 
Q T o t a l  i c f s )  * 1540.00 * Flow l c f s l  * 2 5 8 . 3 3  ' 989.04 * 292 .63  ' 

* Top Width i f t l  283 .15  * Tap Width i f t l  68.33 ' 113 .77  * 1 0 1 . 0 5  ' 
* Vel  T o t a l  ( f t / s )  4 . 4 2  * Avg. V e l .  ( f t / s l  * 3 .90  * 4 .99  ' 3 . 5 0  * 
* Max C h l  Dpth i f t l  3 . 2 2  + Hydr.  Depth i f t l  * 0.97 * 1 . 7 4  * 0 . 8 3  * 
* Conv. T o t a l  i c f s l  * 17440.4 * Conv. l c f s l  * 2925.5 * 1 1 2 0 0 . 8  * 3314.0 ' 
* L e n g t h  Wtd. i f t l  * 4 7 0 . 6 1  * Wet ted  P e r .  i f t l  * 6 8 . 3 5  * 114 .18  * 1 0 1 . 0 6  ' 
* Min Ch E l  ( f t l  * 1 5 9 4 . 1 8  * S h e a r  ( l b / s q  f t )  * 0 . 4 7  * 0 .85  * 0 .40  * 

Alpha  * 1 . 0 7  * S t r e a m  Power ( l b / f t  $1 * 1 . 8 4  * 4 .22  1 . 4 1  * 
* F r c t n  L o s s  ( f t l  * 3 . 6 8  + Cumvolume ( a c r e - f t )  + 1 6 0 . 2 4  ' 1 5 7 . 5 5  ' 1 1 3 . 2 3  * 

C & E LOSS ( f t )  0 . 0 0  * Cum SA i a c r e s l  * 4 9 . 8 8  * 24 .75  3 7 . 1 7  * 
* i ****+*****+**+******** ,~~~~~~~***~~~, . *** , *+~*~~**~*~*~~** . *~*~+~*.** . **~,~,** , .+***~,~*~.* , *  

Warning:  The e n e r g y  l o s s  was g r e a t e r  t h a n  1 . 0  f t  ( 0 . 3  m ) .  b e t w e e n  t h e  c u r r e n t  and  p r e v i o u s  cross 
s e c t i o n .  T h i s  may i n d i c a t e  t h e  n e e d  f o r  a d d i t i o n a l  cross s e c t i o n s .  

CROSS SECTION OUTPUT P r o f i l e  #2 
**. 1 . * * * * * * 1 * * * * * * * ~ ~ * , ~ + + * , + . * ~ * * * * * . * ~ * + * * * . * ~ * * * * * . * , * * . * ~ * . . . * . * , ~ * ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ * ~ ~ . ~ * * * +  

* E.G. E l e v  I f t l  * 1598 .37  * Element  L e f t  0 8  * Channe l  * R i g h t  OB * 
Ye1 Head l f t l  * 0 . 7 0  * W t . n - V a l .  0 . 0 3 8  

* W.S. E l e v  l i t 1  * 1597.67 * Reach Len.  I f t l  + 4 3 4 . 0 0  * 471.47 * 489.00 * 
C r i t  W.S. i f t )  * 1597 .44  * Flow Area l s q  f t )  * 228.64 * 

* E.G. S l o p e  l f t / f t l  *0.012243 * Area i s q  f t l  * 228.64 * 
* Q T o t a l  i c f s l  1540 .00  * Flow ( c ~ s I  * 1540 .00  * 

Top Width j f t )  * 1 1 3 . 7 7  * Top Width l f t l  * 113.77 * 
Vel  T o t a l  ( f t / s l  * 6 . 7 4  * Avg. V e l .  i f t / s )  * 6.74 ' 

* Max C h l  Dpth ( f t l  3 .49  * Hydr.  Depth l f t )  * 2 . 0 1  * 
* Conv. T o t a l  i c f s )  13917 .8  ' Conv. l c f s )  13917 .8  * 
* Length  i t d .  I f t l  * 471.47 * Wet ted  P e r .  (it1 * 117 .72  * 
* Min Ch E l  i f t l  * 1594 .18  * S h e a r  i l b / s q  f t l  1 .48  * 

Alpha  * 1 . 0 0  * S t r e a m  Power i l b / f t  s l  * * 1 0 . 0 0  * 
* F r c t n  Loss l f t l  * 3 . 5 6  ~ C u m V o l u m e ( a c r e - f t )  4 4 . 5 5  * 1 7 0 . 2 5  * 30.92 
* C 6 E LOSS i f t l  * 0 . 0 9  * Cum SA ( a c r e s 1  * 7 . 4 5  * 2 4 . 7 4  * 6.56 ' 
* f t * * * t * * f * t * , t , * * + * ~ * ~ * * * ~ ~ ~ * ~ * * * , ~ . , , + , * * * * * . , ~ ~ ~ ~ * . , ~ * * ~ . * ~ . ~ * ~ * * ~ ~ ~ ~ ~ * * ~ * ~ ~ * . ~ ~ ~ * * * ~ ~ * * * * * * *  

Warning:  The conveyance  r a t i o  ( u p s t r e a m  conveyance  d i v i d e d  by downs t ream c o n v e y a n c e )  i s  l e s s  t h a n  
0 . 7  o r  g r e a t e r  t h a n  1 . 4 .  T h i s  may i n d i c a t e  t h e  n e e d  f o r  a d d i t i o n a l  cross s e c t i o n s .  

Warning:  The e n e r g y  l o s s  was g r e a t e r  t h a n  1 . 0  f t  ( 0 . 3  m ) .  be tween  t h e  c u r r e n t  and  p r e v i o u s  crass 
s e c t i o n .  T h i s  may i n d i c a t e  t h e  n e e d  f o r  a d d i t i o n a l  cross s e c t i o n s .  

P r o f i l e  Ill 
* * * * * * * * * * * * . . * * * * * . * * ~ ~ ~ , * , * , * * , * * ~ , * ~ ~ * , * ~ , * , , * , * , * . * ~ ~ A ~ ~ * , ~ ~ , , ~ ~ * * . * . , ~ ~ ~ * ~ * , . ~ . * * * ~ * ~ * ~ * ~ ~ ~ . ~  

****,*..****,**,.* 
Pos * L e f t  S t a  * R i g h t  s e a  ' Flow * Area . W . P .  - P e z c e n t  * 

Hydr * V e l o c i t y  * 
* i f t l  l f t )  * ( c i s 1  * ( s q  f t l  * i f t )  * Con" 

' D e p t h l f t l  * I f t / s )  * 
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* 1 * LOB * 9889.23 * 9984.90 * 258.33 * 66.30 * 68.35 * 16.77 * 
0.97 * 3.90 * 
* 2 Chan 9984.90 * 10098.67 989.04 ' 198.27 * 114.18 * 64.22 * 
1.74 * 4.99 ' 
* 3 * ROB * 10098.67 * 10213.09 292.63 * 83.55 * 101.06 ' 19.00 * 
0.83 ' 3.50 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

******************  

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section.   his may indicate the need for additional c ~ o s s  sections. 

Profile $2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

***********,*.**** 
* POJ * Left Sta * Riqht Sta * Flow * Area * W.P. * Percent ' 

Hydr ' Velocity * 
* * (ftl (ft) (ftl + Conv * (CIS) * (Sq ftl * 
'Depth(ft1 * (ft/s) * 
* 1 * Chan 9984.90 * 10098.67 * 1540.00 * 228.64 * 117.72 * 100.00 * 
2.01 * 6.74 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous crass 
section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: WASH 3-WEST 
REACH: REACH-1 RS: 2.151 

INPUT 
Description: 
station Elevation Data num= 138 

Sta Elev Sta Elev sta Elev sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
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Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9958.110075.96 467 477.22 469 .1 .3 

CROSS SECTION OUTPUT Profile #1 
, * * * * * l f . / . , , * * * * f , t * * * + * ~ * * * * * ~ ~ ~ , , , ~ ~ * ~ ~ + * * * + * * , * ~ * * * * ~ ~ . ~ ~ , ~ * * ~ ~ . * ~ * ~ * * * ~ . * * * ~ ~ * * + , * * , * * * * . * *  

* E.G. Elev (ft] 1594.04 * Element Left OB * Channel * Right OB * 

Vel Head (ft) * 0.37 * Wt. n-Val. * 0.033 * 0.038 ' 0.033 * 
W.S. Elev (ftl + 1593.67 * Reach ten. lftl 467.00 * 477.22 * 469.00 * 

+ Crit W.S. (Etl 1593.48 * Flow Area ( s q  ftl * 28.59 * 224.63 * 88.11 * 
* E.G. Slope (ft/ftl *0.007848 * Area Isq St1 28.59 * 224.63 * 88.11 ' 
* Q Total lcfs) 1540.00 ' Flow lcfsl 76.29 * 1192.35 ' 271.36 + 

+ Top Width lftl 311.39 * Top Width lftl 52.24 117.86 ' 141.29 
* Vel Total (ft/sl * 4.51 * Avg. Vel. lft/sl + 2.67 * 5.31 ' 3.08 * 
Max Chl Dpth lft) * 3.32 Hydr. Depth (ftl * 0.55 * 1.91 * 0.62 * 

* Con". Total lcfsl + 17383.2 * Conv. Icfs) + 861.2 • 13459.0 ' 3063.0 ' 
Length Wtd. lftl 474.22 ' Wetted Per. lftl * 52.26 * 118.43 " 141.38 * 

* Min ch El iftl 1590.35 Shear llh/sq ftl * 0.27 * 0.93 ' 0.31 * 
Alpha * 1.17 - Stream Power (lb/ft s) ' 0.72 * 4.93 ' 0.94 + 

* Frctn Loss (ftl * 3.76 + Cumvolume (acre-ft) + 159.77 * 155.26 ' 112.27 * 
* c 6 E LOSS lftl * 0.00 * Cum SA (acres1 49.28 * 23.49 * 35.81 
* t * t * * , * * + * t + * t l f * * * * + ~ * ~ , , ~ * * ~ * * , * * * ~ ~ * ~ , , , * ~ * * * * * * * ~ * * ~ ~ ~ ~ ~ ~ ~ * ~ . . ~ ~ * * * ~ . ~ ~ ~ * * * * * * * ~ ~ ~ * ~ ~ * * ~ * ~  

Warning: Divided flow computed for this ccoss-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev lft) ' 1594.73 * Element * Left OB ' Channel * Right OB * 
* Vel Head (ftl * 0.41 * Wt. n-Val. V . 0 3 8  * 
* W.S. Elev lft) * 1594.32 Reach Len. lftl 467.00 * 477.22 469.00 ' 
Crit W.S. (ftl * Flow A r e a  (sq ftl 301.53 
E.G. Slope (ft/ftl *0.005111 * Area lsq ftl * 301.53 * 
Q Total lcfsl 1540.00 Flow lcfsl ' 1540.00 * 

* Top Width lft) * 117.86 * Top Width lftl 117.86 ' 
* Vel Total (ft/sl * 5.11 * Avg. Vel. (ft/sl 5.11 * 
' Max Chl Dpth lftl * 3.97 ' Hydr. Depth lftl * 2.56 * 
Conv. Total (cfsl * 21542.0 ' Conv. (cfsl 21542.0 * 
Length Wtd. (ftl * 476.96 * Wetted Per. lftl 122.10 * 

* Min Ch El lftl * 1590.35 ' Shear (lb/sq ftl * 0.79 ' * 
* Alpha * 1.00 stream Power llb/ft s) * 4.02 * 
Frctn Loss lftl 3.28 +cumvolume (acre-ft) * 44.55 * 167.38 ' 30.92 

1 C 6 EL059 lft) * 0.05 Cum SA lacreal 7.45 * 23.49 ' 6.56 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile #1 
* * * * * , f , l * * * * * f l , , *~*~*~* , *~* . *~ ,~* , ,~~ .~+, * , * , ,~~ . , * *~~~***~~* , * *~*~** *~ . * * * *~~~+~.* * * * * *~** *~~*  

*.,*,,.****+,***,* 
* Pos ' Iseft Sta Right Sta ' Flow * Area  * W.P. * Percent * 

Hydr * Velocity * 
(ftl Ifel * (cfsl lsq ftl * lftl * Conv 

*Depthlftl * (ft/sl + 

' 1 LOB 9741.39 ' 9958.10 76.29 * 28.59 ' 52.26 ' 4.95 * 
0.55 ' 2.67 ' 
2 * Chan * 9958.10 * 10075.96 ' 1192.35 ' 224.63 * 118.43 * 77.43 * 

1.91 " 5.31 * 
* 3 * ROB * 10075.96 + 10301.71 * 271.36 * 88.11 141.38 * 17.62 ' 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 el. between the current and previous Cross 

section. This may indicate the need for additional cross sections. 



****+*******+*****  
* POS * Left Sta Right Sta * Flow * Area * W.P. * Percent 

Hydr * Velocity * 
* Lft) * lit) * lcfs) * (sq ft) * (ft) Con" 

*Uepthlft) lft/sl * 
* 1 * Chan * 9958.10 * 10075.96 a 1540.00 * 301.53 * 122.10 * 100.00 * 
2.56 * 5.11 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
f * * * * * * f * * * * * * * * * *  

warning:   he energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: WASH 3-WEST 
REACH: REACH-1 RS: 2.061 

INPUT 
uescciption:  low rate starting at this cross-section and downstream is 

increased to 1,590cfs. 
Interpolated point added at (9961.61, 

1588.158) to set bank station. 
Station Elevation Data num= 65 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Manning's n Values num= 3 
Sta n val Sta n Val Sta n Val 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9961.6710030.44 408 428.26 417 .I .3 

CROSS SECTION OUTPUT Profile #I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
E.G. Elev (ftl * 1590.28 * Element Left OB * Channel * Right OB * 

' Vel Head lftl * 0.42 * Wt. "-Val. * 0.033 * 0.038 ' 0.034 * 
* W.S. Elev (ft) * 1589.87 * Reach Len. (ftl 408.00 * 428.26 * 417.00 
* Crit W.S. lftl 1589.66 * Flow Area (sq ft) * 81.40 * 150.12 * 92.90 * 
* E.G. Slope lft/ft) *0.008016 * Area Lsq ftl * 81.40 * 150.12 * 92.90 * 
* Q Total (cfs)  * 1590.00 * Flow lcfs) * 310.48 * 891.13 * 388.39 * 
* Top Width (£ti * 244.63 ' Top Width (ftl 89.92 68.77 * 85.95 * 
* Vel Total Ift/s) 4.90 * Avg. Vel. lft/s) * 3.81 * 5.94 * 4.18 * 
* Max Chl Dpth (ft) 3.44 * Hydr. Depth (ft) * 0.91 a 2.18 * 1.08 * 
* Conv. Total (cfsi * 17759.4 * Con". (cis) * 3467.9 * 9953.4 * 4338.1 * 
* Length Wtd. lftl 422.47 * Wetted Per. lft) 89.95 * 69.39 * 85.97 * 
* Mln Ch El (ft) * 1586.42 * Shear lIb/sq ft) * 0.45 * 1.08 ' 0.54 * 
* Alpha 1.12 * Stream Power llb/ft s )  * 1.73 * 6.43 ' 2.26 * 
* Frctn Loss (ftl * 3.13 * Cumvolume (acre-ft) * 159.18 * 153.21 * 111.29 * 
* C & E Loss (ft) * 0.00 * Cum SA (acres) * 48.52 * 22.47 ' 34.59 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: Divided flow computed for this cross-section. 
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Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile 12 
****,** ........................................................................................ 

* E.G. Elev (ftl * 1591.40 Element * Left OB * Channel * Right OB * 
Vel Head (ft) * 0.88 * Wt. n-Val. 0.038 ' 0.038 * 

* W.S. Elev (ftl * 1590.52 ' Reach Len. (ftl * 408.00 * 428.26 417.00 * 
* Crit W.S. Iftl + 1590.12 * Flow Area (sq it) * 195.44 ' 17.52 * 
' E.G. Slope (ft/ft) *0.009630 Area (sq it) * 195.44 * 17.52 * 
* Q Total (cis) * 1590.00 * Flow (cis) 1492.15 * 97.86 * 
* Tap Width (it) 76.51 ' Top Width (ftl * 68.77 * 7.74 ' 
* vel Total (ft/s) 7.47 * Avg. Vel. (ftlsl + 7.63 ' 5.59 * 
* Max Chl ~ p t h  (ft) 4.10 ' Hydr. Depth (ftl * * 2.84 * 2.26 * 
* Conv. Total (cfs) * 16202.9 * Conv. Icfsl 15205.7 * 997.2 * 
Length Wtd. lit1 * 427.63 * Wetted Per. (ft) * 71.76 * 9.97 * 

* Min Ch El (ft) * 1586.42 * Shear (lb/ag ftl * 1.64 * 1.06 * 
* Alpha * 1.02 * stream Power ilblft 91 * * 12.50 * 5.90 + 

* Frctn LOSS (ftl * 3.22 Cumvolume (acre-ftl * 44.55 * 164.66 * 30.82 * 
* C L E LO55 (ftl * 0.08 + Cum SA (acres) * 7.45 * 22.47 * 6.51 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy loss was greater than 1.0 ft (0.3 ml, between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile #I 
* * * * * * * * * * * * * * * * * * * * * * * * * . k * * * * * * * * , * * * * % * % * * * * * * * * * * * * * * * * * * * * * * + * * * * . * * * * * * * * * * * * * * * . * * * * * * * * * * *  

* i . **+*t***** l* , **  

* * PO5 * Left Sta * Right Sta * Flow * Area * W.P. * Percent * 
Hydr * velocity ' 

+ (ftl * (ftl * icfsl * 18q ftl * Lft) " Con" 
'Depthlftl * (ft/si * 
* 1 * LOB * 9814.37 * 9961.67 + 310.48 ' 81.40 ' 09.95 ' 19.53 * 
0.91 * 3.01 * 
* 2 * Chan 9961.67 * 10030.44 * 891.13 * 150.12 ' 69.39 ' 56.05 * 
2.18 * 5.94 * 
* 3 ROD * 10030.44 * 10171.93 ' 388.39 * 92.90 * 85.97 * 24.43 * 
1.08 ' 4 .'I0 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

, * * ***************  

Warning: 
Warning: 

Divided flaw computed far this cross-section. 
The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile 112 
* * * * f * * * * * * * . * . I * * * * * ~ . * . ~ ~ + ~ . k * . * * t * * * * * * * * * * * * * * * * ~ * * * * , ~ * ~ ~ ~ ~ ~ , . ~ * * * * * ~ ~ * * * * + * * * ~ ~ * , , * ~ . R ~ ~  

******************  
* POS Left Sta * Right Sta * Flow * Area * W.P. * Percent * 

Hydr Velocity * 
* * (ftl * Lftl * ICES) * ( s q  ftl * (ftl * Conv 
*Depthlftl * (ft/sl * 
* 1 * Chan ' 9961.67 * 10030.44 ' 1492.15 ' 195.44 ' 71.76 * 93.85 ' 
2.84 * 7.63 ' 
' 2 * ROB 10030.44 * 10171.93 * 97.86 * 17.52 " 9.97 * 6.15 * 
2.26 * 5.59 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: WASH 3-WEST 
REACN: REACH-1 RS: 1.979 

INPUT 
, Description: Interpolated point added at 19966.79, 1584.0931 to set bank 

station. 



Station Elevation Data num= 186 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Manning's n Values num= 3 
Sta n Val sta n Val Sta n val 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Enpan 
9966.7910041.66 398 450.11 447 .I .3 

CROSS SECTION OUTPUT Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev if<) - 1587.15 ' Element * Left 08 * Channel * Right OB ' 
* Vel Head (ft) * 0.41 ' Wt. n-Val. 0.034 * 0.038 * 0.038 ' 
* W.S. Elev ift] 1586.74 ' Reach Len. lftl * 398.00 * 450.11 ' 447.00 * 
* Crit W.S. (ft) * 1586.51 '  low Area lsq ft) 64.72 * 180.27 * 90.82 + 

* E.G. Slope iftlft) *0.006849 * Area ( s q  ftl * 64.72 180.27 ' 90.82 * 
* Q Total (cfs) * 1590.00 * Flow (cfs) 176.68 * 1042.99 ' 370.34 * 
* Top Width ift) * 258.63 Top Width ift) 109.14 ' 74.87 * 74.62 * 
* Vel Total lft/sl 4.73 ' ~ v g .  Vel. ift/sl * 2.73 * 5.79 * 4.08 * 
* Max Chl Dpth (ft) * 4.34 ' Hydr. Depth lft) 0.59 2.41 ' 1.22 
* Con". Total icfs] * 19213.0 * Conv. icfs) 2134.9 * 12603.0 * 4475.0 - 
* Length Wtd. lit) * 441.54 * wetted Per. ift) * 109.25 75.41 * 74.70 * 
* Mi" ch ~1 iftl 1582.40 * Shear llb/sq ftl 0.25 * 1.02 * 0.52 * 
Alpha 1.19 * Stream Power (lblft s )  ' 0.69 . 5.91 2.12 * 

* Frctn Loss ift) * 3.12 ' Cum Volume (acre-ftl ' 158.49 * 151.59 * 110.41 * 
* C 6 E LOSS lft) 0.01 * Cum SA (acres) * 47.58 * 21.77 33.82 * 
* f f * * l . . ~ * f l * * * * * * f * ~ ~ ~ ~ , ~ ~ ~ ~ ~ * . + . ~ ~ ~ ~ * * * * * * * ~ * * * * * * * ~ + ~ ~ ~ ~ * * * * , , ~ * ~ , . , ~ ~ ~ ~ + * ~ * . ~ . * * , ~ * ~ ~ * * ~ * * * *  

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 mj. between the current and previous cross 

P:\M\MAR100000044\06001NFOW~WR\Report\HC-RAS RBPORTS\Wash l-West+Tribs_SO9.S08W,doe Page 2W of 257 



section. This may indicate the need for additional crass sections. 

CROSS SECTION OUTPUT Profile X2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ft) * 1588.11 Element * Left OB + Channel ' Right OB * 
* Vel Head (ft) * 0.62 " Wt. n-Val. * 0.038 * 0.038 + 

* W.S. Elev lftl * 1587.49 * Reach Len. (ftl * 398.00 * 450.11 * 447.00 * 
* Crit W.S. (ftl * Flow Area lsq ftl * 236.92 * 17.24 * 
* E.G. Slope (Et/ftl '0.006043 * Area (sq ftl * 236.92 * 17.24 * 
+ Q Total (cfsl * 1590.00 * Flow (cfsl * 1510.35 * 79.65 * 
* Tap width (ftl + 81.02 ' Top Width (ftl + 74.87 * 6.15 * 
vel Total (ft/s) * 6.26 * Avg. Vel. lft/sl 6.37 * 4.62 

* Max Cirl Opth (ftl + 5.09 * Nydr. Depth (ft) * 3.16' 2.80 * 
* Con". Total (cfsl * 20453.3 * Conv. (cfs) 19428.7 * 1024.6 * 
* Length Wtd. lftl * 445.68 * Wetted Per. lft) * 78.01 ' 9.20 
* Min Ch El (ftl * 1582.40 * Shear ilb/sq ftl + 1.15 + 0.71 * 
Alpha 1.01 ' stream Power (lblft s) * * 7.30 * 3.26 * 

* Frctn Lass (ftl * 3.48 * Cumvolume (acre-ft) * 44.55 * 162.54 * 30.66 * 
* C 6 E Lass (ftl * 0.03 * Cum SA (acres) 7.45 ' 21.76 * 6.45 * 
............................................................................................... 

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional crass sections. 

Profile It1 
* , * * * * * , * * * * * * , * , * * , * * , * * * * * , ~ * * , * + * * * ~ * * ~ * * * * * * * * * , * * + * * * ~ ~ , ~ * * ~ ~ ~ ~ ~ * * * * ~ ~ * * * * * * * * * . * ~ % * * * ~ * ~ ~ ~ *  
* * * * * t * * * * * * * * * * f f  

* Pos * Left Sta * Riqht Sta + Flow ' Area * W.P. * Percent * 
Hydr * Velocity ' 

+ lft) * Iftl * (c~s) * ($9 ftl (ftl Con" 

'Depthifti * lft/sl 
* 1 * LOB 9765.33 * 9966.79 * 176.68 ' 64.72 ' 109.25 * 11.11 ' 
0.59 * 2.73 ' 
* 2 + Chan * 9966.79 * 10041.66 1042.99 * 180.27 ' 75.41 * 65.60 * 
2.41 * 6 7q * - .  .- 
* 3 * ROB * 10041.66 * 10349.76 * 310.34 * 90.82 ' 74.70 * 23.29 * 
1.22 4.00 ' 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. , ****************  

Warning: Divided flow computed for this cross-section. 
Warning:   he energy loss was greater than 1.0 it (0.3 m). between the current and previous crass 

section. This may indicate the need for additional cross sections. 

Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

.*********,***.**. 
Po5 * Leit Sta ' Right Sta ' Flow ' Area * W.P. * Percent * 

Hydr Velocity ' 
iftl (ft) 

'Depth(it1 (ftlsl 
* 1 Chan 9966.79 * 10041.66 * 
3.16 * 6.3? * 
'* 2 * ROB 10041.66 * 10349.16 * 
7 . ~ 0  * 4 6 7  * 

Conv 

94.99 * 

5.01 * 

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sectj.ans. 

CROSS SECTION 

RIVER: WASH 3-WEST 
REACH: REACH-1 RS: 1.894 

INPUT 
Description: 
Station Elevation Data num= 36 

1 Sta Elev Sta Elev Sta Elev sta Elev sta Elev 



Manning's n Values num= 3 
Sta n val Sta n Val Sta n Val 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
9826.6 .033 9965.78 .03810047.65 .033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9980.410006.01 425 413.55 392 .1 .3 

CROSS SECTION OUTPUT Profile #I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* E.G. Elev (ft) * 1584.02 * Element * Left 08 * Channel 
* Vel Head lftl * 0.53 * Wt. "-Val. * 0.036 * 0.038 
* W.S. Elev lft) * 1583.49 * Reach Len. (ft) * 425.00 * 413.55 
* Crit W.S. (ft) * 1583.12 * Flow Area lsq ft) * 62.33 * 79.93 
* E.G. Slope lft/ft) *0.007298 ' Area (sq ft) * 62.33 * 79.93 
* Q Total (cfs) 1590.00 * Flow (cfs) * 278.52 * 547.40 
Top Width lft) * 155.82 * Top Width (ft) * 54.06 * 25.61 
Vel Total (ft/s) 5.63 * Avg. Vel. Ift/sl * 4.47 * 6.85 

* Max Chl Dpth lft) * 4.69 * Hydr. Depth lft) 1.15 * 3.12 
Conv. Total (cfsl * 18612.7 * con*. lcfsl * 3260.4 ' 6407.9 

* Length Wtd. lft) * 407.75 * Wetted Per. (ft) * 54.16 27.23 
* Min Ch El lft) 1578.80 * Shear llb/sq ft) * 0.52 * 1.34 
* Alpha * 1.07 ' Stream Power llb/ft s )  * 2.34 * 9.16 
Frctn Loss lfti * 3.09 * Cum Volume (acre-ft) * 157.91 * 150.24 

I * ****** , ****  

* Right OB * 
+ 0.037 * 
* 392.00 * 

140.31 * 
* 140.31 ' 

764.08 * 
76.15 * 

* 5.45 * 
* 1.84 * 
* 8944.4 * 
* 76.23 * 
* 0.84 * 

4.57 * 
109.23 * 

* C L E LOSS lftl * 0.04 * Cum SA lacres) * 46.84 * 21.25 * 33.05 ' 
... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile f2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
E.G. Elev lftl 

* Vel Head !ft) 
' W.S. Elev (ft) 
* Crit W.S. (ft) 
* E.G. Slope lft/ft) 
* Q Total lcfs) 
* Too Width lftl 

* 1584.60 * Element 
0.93 * Wt. n-Val. 

* 1583.67 ' Reach Len. lft) 
* 1583.35 * Flow Area (sq ft) 
*0.010503 * Area lsq ftl 
* 1590.00 * Flow Icfsl 
* 75.71 ' Ton Width lftl 

* Left 08 * Channel * Right OB * 
* 0.038 * 0.038 ' 0.038 * 
* 425.00 ' 413.55 392.00 * 
* 34.79 * R 4 . 4 9  * 90.06 * 

. . ~ - 
~ ~. ~ - ~ ~ ~~ ~~ 

* vei ~ o t i l  !ft/s~ 7.60 * ~ v g .  vel. iftjs) * 6.52 * 8.53 * 7.14 * 
Max Chl Doth !ftl * 4.87 ' Hvdr. De~th lftl 2.38 ' 3.30 * 2.54 * . . .  . . 

* Conv. Total lcfs) * 15514.7 * Con". lcfs) 2214.8 ' 7028.8 * 6271.1 * 
Length Wtd. (ftl * 408.39 * Wetted Per. lft) * 16.75 * 27.23 * 37.89 * 

* Min Ch El lft) * 1578.80 * Shear (lb/sq ft) * 1.36 * 2.03 ' 1.56 * 
* Alpha .* 1.03 * Stream Power llb/ft s l  * 8.89 ' 17.35 ' 11.12 * 
* Frctn ~ o s s  Ift) 1 3.70 * cumvolume (acre-ft) * 44.39 * 160.87 * 30.11 * 
* C 6 E LOSS lft) * 0.01 ' Cum SA (acres) * 7.38 * 21.24 * 6.23 ' 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The cross section had to be extended vertically during the critical depth calculations. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous crass 

section. This may indicate the need for additional cross sections. 
Warning: The parabolic search method failed to converge on critical depth. The program will try 
the 

cross section slicelsecant method to find critical depth. 

Profile #1 
*******Ifl*********f************lll***ttlt********~~~~*~*~****,**~**,*~,**,**~*,~*****~*~*~~, 

**********.***,*** 
* POS - Left Sta * Right Sta * Flow * Area * W.P. * Percent * 

~ y d r  * velocity ' I 'l 
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* lftl * (ft) * icfsl * IS¶ ft) * lit) * Conv 
*Depthlft) * (ft/s) * 

* 9903.50 * 9980.40 * 278.52 * 62.33 * 54.16 * 17.52 * * 1 * LOB 
1 15 * d 47 * -.-- .... 
* 2 Chan * 9980.40 * 10006.01 * 547.40 * 79.93 * 27.23 * 34.43 
3.12 * 6.85 * 
* 3 * ROB * 10006.01 * 10103.19 ' 764.08 * 140.31 * 76.23 ' 48.06 * 
1.84 * 5.45 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* * * * * * * * * * * * * * * * * *  

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile #2 
* . * * * * * * * * * , * * * * * * * * ~ * ~ * ~ ~ * * * * * * * * * * * * * * ~ * * ~ * * * * , * * * * * * * * * * * * * * ~ * * ~ * ~ ~ % ~ % ~ ~ ~ ~ , * * ~ * * * * * * * * * + + ~ ~ ~ ~ ~ ~  
************** , * * *  

POS *  eft sta * ~ i g h t  sta * Flow * Area * W.P. * Percent * 
Hydz * Velocity * 

* Iftl * lftl * (cfs) * Isq ftl * lft) * conv 
*Depthlft) * lft/s) * 
* 1 * LOB * 9903.50 * 9980.40 * 226.98 * 34.79 ' 16.75 * 14.28 ' 
2.38 * 6.52 * 
* 2 * Chan * 9980.40 * 10006.01 * 720.33 * 84.49 * 27.23 * 45.30 * 
3.30 ' 8.53 * 
* 3 * ROB * 10006.01 * 10103.19 * 642.68 * 90.06 * 37.89 * 40.42 * 
2.54 * 7.14 " 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

It/l***********t*t 

Warning: The cross section had to be extended vertically during the critical depth calculations. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may indicate the need far additional cross sections. 
Warning: The parabolic search method failed to converge on critical depth. The program will try 
the 

crass section slice/secant method to find critical depth. 

CROSS SECTION 

RIVER: WASH 3-WEST 
REACH: REACH-1 RS: 1.816 

INPIIT 
Descrlpt~on: 
Station Elevation Data "urn= 64 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9915.94 1582.32 9920.68 1582.3 9924.22 1582.3 9925.91 1582.28 9926.09 1582.27 
9931.56 1582 9931.69 1582 9950.371581.023 9969.94 1580 9970.25 1580 
9971.24 1579.93 9975.491578.932 9979.46 1578 9979.48 1578 9986.03 1576.5 
9986.36 1576.42 9989.5 1576.16 9990.09 1576.06 9990.35 1576 9994.48 1574.9 
9947.83 1514 9998.15 1573.89 9998.51 1573.8 9998.91 1573.88 9999.31 1574 
10004.21 1575.5110004.99 157610006.42 1576.5210007.71 1577.05 10013 1577 
10016.54 1576.910019.61 1577.5510021.57 157810024.75 1578.6110026.13 1578.9 
10039.81 1518.8810041.611578.84710046.95 1578.7510061.72 1579.0310076.37 1579.32 
10082.26 1579.310092.91 1579.5810099.18 1579.8910101.03 158010101.14 1580 
10105.62 1580.4510113.13 1580.3610114.19 1580.4410120.21 1580.610120.77 1580.64 
10120.82 1580.6410126.55 1580.910129.45 1581.0210135.58 1581.310139.66 1581.43 
10142.52 1581.5610145.77 1581.710149.75 1581.7110154.51 1581.910157.32 1582 
10161.36 1582.15 10161.5 1582.1610163.18 1582.2310173.83 1582.4 

Manning's n Valucs "urn= 3 
Sta n Val Sta n Val Sta n Val 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
9915.94 ,033 9915.49 .03810026.13 ,033 

Bank Sta:  eft Right ~ ~ " 9 t h ~ :  Left Charmel Right Coeff Cantr. Expan 
9979.4610021.57 460 498.13 464 .I .3 

' CROSS SECTION OUTPUT Profile #1 



e Illtt~tl..,,**t,lt.,*..,*~*~*,********~*..,~.***.**~~~****~~******~*~*~~****************~~~~~ 

* E.G. Elev lftl 1580.89 * Element * Left OB * Channel * Riaht 08 * 
* Vel Head iftl 
W.S. Elev iftl 

* Crit W.S. ift) 
* E.G. Slope ift/ft) 
Q Total (cfs) 

* Top Width (it) 
* Vel Total ift/s) 
* Max Chl npth iftl 
Conv. Total icfs) 

* Length Wtd. (ft) 
* Min Ch El iftl 
* Alpha 
* Frctn Loss iftl 
* C & E LOSS ift) 
..................... 

* 0.90 * Wt. n-Val. 
* 1579.99 * Reach Len. ifti 
* 1579.99 *  low Area isq ftl 
'0,007886 ' Area isq ft) 
* 1590.00 * Flaw (cfsl 

130.38 * Top Width ift) 
* 6.72 ~ v g .  Vel. (ft/sl 

6.19 * Hydr. Depth iftl 
* 17904.3 * Conv. icfs) * 
* 492.79 * Wetted Per. jftl 
* 1573.80 * Shear ilb/sq ft) 
* 1.28 Stream Power ilb/ft $1 * 

2.78 * Cum Volume (acre-it1 * 
* 0.11 * Cum SA (acres) 

***********+************************,.+*%** 

Warning: The energy equation could not be balanced within the specified number of iterations. 
The 

program selected the water surface that had the least amount of error between computed 
and 

assumed values. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 
critical 

depth, the calculated water surface came back below critical depth. This indicates that 
there 

is not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* E.G. Elev (ftl 
* Vel Head iftl 
* W.S. Elev (ftl 
* crit W.S. iftl 
* E.G. Slope lft/ftl 
* Q Total icfsi 
* Top Width iftl 
* Vel Total ift/sl 
* Max Chl Doth lfti . . .  
* Con". Total icfsl * 17904.3 
* Length Wtd. Ift) 493.89 
* Min Ch El iftl * 1573.80 
* Alpha * 1.28 
* Frctn Loss ift) 1.89 
* C L E LOSS ift) 0.15 
**********.******%*%%.%*******,****, 

* Element 
* wt. n-Val. 
Reach Len. iftl 

* Flow Area (sq ftl 
* Area isq ftl 
* Flow icfs) 
* Top Width ift) 
* Avg. Vel. ift/sl 
* Hydr. Depth (it1 
* conv. 1cts1 
* Wetted Per. (ft) 
* Shear ilb/sq ft) 
* Stream Power ilb/ft 5 )  

* Cum Volume (acre-ftl 
* cum SA (acres1 

......................... 

Left 08 
0.037 

* 460.00 
* 8.43 
* 8.43 
* 32.94 
* 9.03 

3.91 

Channel Right OB * 
0.034 
464.00 
70.01 * 
70.01 * 
256.94 * 
79.24 * 
3.67 

Warning: The energy equation could not be balanced within the specified number of iterations 
~ ~ 

The 
program used critical depth far the water surface and continued on with the 

calculations. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 

0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy lass was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 
critical 

depth, the calculated water surface came back below critical depth. This indicates that 
there 

is not a valid subcritical answer. The program defaulted to critical depth. 

Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

***************If* 

* POS Left Sba * Right Sta * Flow * Area * W.P. * percent ' 
Hvdr ' Velocitv * 
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1 * LOB * 9947.70 ' 9979.46 32.94 * 8.43 ' 9.25 ' 2.07 * a 
0.93 1 3.91 ' 

1 * 2  + chan 9979.46 ' 10021.57 ' 1300.12 * 158.00 ' 43.32 * 81.77 * 
3.75 8.23 * 
* 3 * ROB * 10021.57 * 10097.70 256.72 * 69.73 16.23 ' 16.15 
0.92 * 3.68 * 
* 4 ROB * 10097.70 * 10173.83 * 0.22 * 0.28 * 3.12 * 0.01 * 
0.09 * 0.78 ' 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

******.*********** 

Warning: The energy equation could not be balanced within the specified nwnber of iterations. 
The 

program selected the water surface that had the least amount of error between computed 
and 

easumcd values. 
Warning: The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous crass 

section. This may indicate the need far additional cross sections. 
Warning; During the standard step iterations, when the assumed water surface was set equal to 
critical 

depth, the calculated water surface came back below critical depth. This indicates that 
there 

is not a valid subcritical answer. The program defaulted to critical depth. 

Profile 112 
**************.***I*.*,*%*******(*f**********,*.***********+*.****,*********+******+.*****.".***** 

, * , * * h h * * * * * * * * * * *  

* Pos * Left Sta ' Riqht sta Flow * Area * W.P. * Percent * 
Rydr * Velocity * 

*Depthlftl + lft/sl 
* 1 LOB 
0.93 * 3.91 * 
' 2 * Chan 
3.75 ' 8.23 * 
* 3 * ROD 

~ ~ 

* 4 * ROB * 10097.70 * 10173.83 * 0.22 * 0.28 * 3.12 * 0.01 * 
0.09 * 0.78 * 
. ~ . * * * , f * * t * * * * * t * * . ~ * ~ , * * + * + * * * * * * l f + t . * * ~ * * * * ~ * * ~ , * * * * * * * * * ~ * * , * ~ ~ . . " * ~ . ~ . , * k * * ~ * * * * * ~ * * * * * . * ~ *  

* h * * * * * * * % , * . * * * * * *  

Warning: The energy equation could not be balanced within the specified number of iterations 
.>LC 

program used critical depth ior the water surface and continued on with the 
calculations. 
warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 

0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need far additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 
critical 

depth,. the calculated water surface came back below critical depth. This indicates that 
there 

is not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION 

RIVER: WASH 3-WEST 
REACH: REACH-1 RS: 1.721 

INPUT 
Description: 
SLation Elevation Data num= 129 

sta Elev Sta Elev sta Elev sta Elev Sta Elev 
****r****+*+%lr**t*~.~~*****~.~.~~.+***.***~*.~*****~,***~*******~~..~,b****~*** 

9910.6 1578.5 9924.23 1578 9955.25 1577.04 9969.69 1576.6 9972.66 1576.66 
9915.6 1576.2 9976.46 1576 9976.891575.923 9978.42 1575.65 9980.44 1515.3 

9987.37 1574.33 9988.66 1574.1 9988.67 1574.08 9988.79 1514.01 9989.03 1573.89 
9993 1572 9995.97 1510.5 9996.51 1570.22 9997.2 1570.3610000.86 1571.17 
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10001.83 1571.38 10004.4 157210007.98 1572.7610008.04 1572.7710008.12 1572.77 
10008.24 1572.810031.85 1573.510035.96 1573.910044.14 1573.5910046.83 1573.9 
10047.57 157410048.27 1574.0810052.56 1574.5910058.94 1575.6210061.11 1576 
10062.94 1576.3 10063.9 1576.4710066.82 1576.4410069.12 1576.7410078.321576.462 
10080.37 1576.410081.65 1576.1110082.99 157610083.38 1575.9410085.75 1575.7 
10086.85 1575.610089.47 1575.6910096.31 1575.7710097.99 1575.8110039.18 1575.79 
10102.75 1575.610103.86 1575.66 10104.8 1575.7510107.36 157610108.98 1576.15 
10113.08 1576.610120.03 1577.7310122.68 157810123.52 1578.1110129.92 1578.86 
10134.62 1579.310137.77 1579.44 10142.9 1579.8810144.56 158010146.43 1580.15 
10148.58 1580.310153.59 1580.7810155.71 1581.0110162.52 158210166.39 1582.27 
10171.83 1582.810177.74 1582.6910178.94 1582.7810180.09 1582.8510181.06 1582.9 
10193.36 1583.410193.97 1583.4510194.43 1583.4510202.21 1583.3110202.68 1583.3 
10204.74 1583.2 10215.4 1582.4210219.88 158210227.41 1581.2110227.42 1581.21 
10227.42 1581.210231.53 158210237.46 1583.1810237.85 1583.2410242.42 1584.01 
10243.03 1584.110243.71 1584.2110251.21 1584.6210266.12 1585.3310273.19 1585.83 
10287.48 1585.9510293.13 1585.9610297.82 1585.7910301.86 1585.87 10310.6 1586 
10315.01 1586.0110320.78 1586.0710328.19 1586.13 10333.1 1586.1810351.36 1586.5 
10358.33 1586.3310368.17 1586.0110368.97 158610388.62 1585.4510400.01 1585.4 
10421.59 1585.5410428.28 1585.5210433.61 1585.4910443.01 1585.4910486.81 1585.5 
10494.41 1585.4910504.02 1585.5610515.49 1585.710545.67 1585.8310563.48 1585.9 
10591.49 158610600.27 1586.0410621.15 1586.2510624.36 1586.310640.95 1586.37 
10674.79 1586,5310703.39 1586.9210734.48 1586.710740.02 1586.72 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

* * * f * * * * * * f f f * * / f * * * f t * * * * * * * * * * * * * * * * l t * ~ * * * * ~ ~  

9910.6 ,033 9972.66 .03810069.12 ,033 

~ a n k  Sta:  eft Right Lengths: Left Channel Right Coeff Contr. Expan. 
9988.6610048.27 455 508.12 497 .I .3 

CROSS SECTION OUTPUT Profile #1 
******,************,~~*~~~~,~*****i******~***~~~~,***~,********~,~***~*****~~**********,*,*~~*~*~ 

* E.G. Elev (ftl * 1577.21 * Element * Left 08 ' Channel ' Right OB - 
* Vel Head ift) * 0.53 * Wt. n-Val. * 0.038 * 0.038 * 0.036 * 
* W.S. Elev lftl * 1576.68 * Reach Len. ift) * 455.00 * 508.12 * 497.00 * -\ 
* Crit W.S. iftl Flow Area lsq ft) * 21.72 * 227.32 ' 51.98 * 3 
+ E.G. Slope (ft/ft) *0.004245 * Area lsq ft) * 21.72 * 227.32 * 51.98 * , 
* Q Total ICfs) 1590.00 * Flow lcfs) * 66.05 *1394.09 * 129.86 * 
* Top Width lft) * 144.14 * Top Width lftl 21.63 * 59.61 * 62.91 * 
Vel Total lft/sl * 5.28 ' Avg. Vel. ift/s) * 3.04 ' 6.13 * 2.50 * 
Max Chl Dpth lft) * 6.46 * Hydr. Depth lft) 1.00 3.81 * 0.83 ' 

* COOV. Total icfsl * 24403.5 ' Conv. lcfs) 1013.7 *21396.7 1993.1 * 
* Length Wtd. ift) * 500.73 Wetted Per. iftl * 21.84 ' 60.87 * 63.23 * 
* Min Ch El lftl * 1570.22 ' Shear ilb/sq ftl * 0.26 ' 0.99 * 0.22 * 
Alpha * 1.21 * Stream Power (lh/ft sl ' 0.80 * 6.07 * 0.54 * 

* Frctn Loss ift) * 2.25 * CumVolume (acre-ft) * 157.41 ' 146.91 * 107.63 * 
+ C & E LOSS (ft) * 0.04 ' Cum SA (acres) 46.37 20.34 ' 31.59 * 
f f * * * f l * * f f * * * * * * * ~ . ~ , ~ * ~ . ~ + ~ * * * * * * * * t l * * ~ ~ * * , ~ * * * * * * * , ~ ~ + ~ + * * * ~ * * * * * * ~ ~ ~ + ~ ~ * * ~ ~ ~ * . * . * * ~ * ~ * , 2 ~ * ~  

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile # 2  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
E.G. Elev ifti 

* Vel Head lftl 
* W.S. Elev ift) 
* Crit W.S. (it) 
* E.G. Slope lft/ft) 
* Q Total lcfsl 
* Top Width ift) 
* Vel Total lft/s) 
* Man Chl Dpth lftl 
' COnv. Total lcfsl 
Length Wtd. lft) 

* Min Ch El lft) 
* Alnha 

A~ ~~ 

' Frctn Loss iftl 
* C 6 E LOSS ift) 

Element 
Wt. n-Val. 
Reach Len. lft) 
Flow Area lsq ftl 
Area isq ft) 
Flow icfsl 
Top Width lftl 
Avg. Vel. (ft/b] 
Hydr. Depth lit) 
conv. ICfS) 
Wetted Per. lfti 
Shear llb/sq ftl 
stream Power ilb/ft s )  
Cum Volume iacre-ftl 
Cum SA (acres) 

Left on 
0.038 
455.00 
7.69 
7.69 
17.83 
2.28 
2.32 
3.37 
375.9 
5.51 
0.20 
0.45 
44.10 
7.21 

Channel 
0.038 
508.12 
286.24 
286.24 
1490.41 
59.61 
5.21 
4.80 

31416.8 
60.87 
0.66 
3.44 

157.18 
20.34 

Right On ' 
0.038 ' 
497.00 * 
25.01 * 
25.01 * 
81.76 * 
8.16 * 
3.27 * 
3.07 * 

1723.4 * 
10.70 * 
0.33 * 
1.07 ' 

28.88 * 
5.25 * 
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Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9855.25 ,033 9970.82 .03810021.18 .033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9987.4110008.49 418 423.53 430 .1 .3 

CROSS SECTION OUTPUT Profile X1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
E.G. Elev iftl 

* Vel Head (ft) 
* W.S. Elev iftl 
* Crit W.S. (ftl 
* E.G. Slope ift/ft) 
Q Total (cfs) 

* Top Width lft) 
* vel Total ift/sl 
* Max Chl Dpth (ft) 
* Conv. Total lcfsl 

* 1574.93 * Element 
* 0.89 * Wt. "-Val. 
* 1574.04 * Reach Len. (ft) 
* 1574.04 * Flow Area isq ft) 
*0.004699 * Area isq ft) 
* 1970.00 * Flow (cfs) 
* 192.57 * Top Width (ftl 
* 6.01 * Avg. Vel. (ft/sl 
* 7.93 * Hydr. Depth lft) 
* 28737.8 Conv. (cfs) 

Left 08 
0.037 
418.00 
73.78 
73.78 
320.58 
56.16 
4.35 
1.31 

4676.6 

Channel 
0.038 
423.53 
139.81 
139.81 
1260.31 
21.08 
9.01 
6.63 

18385.1 

Right 08 ' 
0.035 * 
430.00 * 
114.09 * 
114.09 ' 
389.10 * 

~ ~~ . ~ .  
* Length Wtd. ift) * 423.69 Wetted per. iftl * 56.49 * 22.67 * 115.71 ' 
* Min Ch El Ift) * 1566.11 * Shear (1b/sq ftl * 0.38 ' 1.81 * 0.29 * 
* Alpha * 1.59 * Stream Power (lb/ft s )  * 1.66 16.31 * 0.99 * 
* Frctn LOSS iftl * 2.93 * Cumvolume (acre-ft) * 156.91 * 144.77 * 106.68 * 
* c 6 E LOSS ift) * 0.07 * cum SA (acres) * 45.96 + 19.87 * 30.57 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy equation could not be balanced within the specified number of iterations. 
The 

program selected the water surface that had the least amount of error between computed 
and 

assumed values. 
warning:  he velocity head has changed by more than 0.5 ft (0.15 ml. This may indicate the need 
for -.- 

additional cross sections. 
Warning: The conveyance ratio !upstream conveyance divided by downstream conveyance) is less than 

0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

section.  his may indicate the need for additional cross sections. 
Warnina: Durina the standard step iterations, when the assumed water surface was set equal to 
critical 

depth, the calculated water surface came back below critical depth. This indicates that 
there 

is not a valid subcritical answer. The program defaulted to critical depth 

CROSS SECTION OUTPUT Profile 82 
* * * * * * * * * * * * * * + * * , * , ~ ~ ~ * ~ * , ~ + ~ * ~ ~ ~ * * * * ~ * * + * * * , . , * ~ ~ ~ * . * * * , . , ~ % ~ ~ * ~ * * * + * . * ~ * . ~ ~ * ~ ~ ~ * * * * * . ~ ~ ~ * * * *  
* E.G. Elev Ift) * 1575.88 * Element * Left 08 * Channel * Right 08 * 
* Vel Head (ft). 1.83 * Wt. n-Val. * 0.038 ' 0.038 ' 0.037 
W.S. Elev (ft) * 1574.04 ' Reach Len. ift) * 418.00 * 423.53 ' 430.00 * 

* Crit W.S. ift) Flow Area (sq ftl * 13.54 ' 139.89 * 42.71 * 
E.G. Slope ift/ft) *0.007805 * Area isq ftl * 13.54 ' 139.89 ' 42.71 * 

* Q Total icfsl * 1970.00 * Flow (cfsl 71.36 * 1625.89 ' 272.75 * 
Top Width ift) * 41.17 * Top Width ift) * 3.17 * 21.08 ' 16.92 * 
vel Total ift/s) * 10.04 * Avg. Vel. lft/s) * 5.27 * 11.62 * 6.39 * 

' Max Chl Dpth (ftl 7.93 * Hydr. Depth Iftl * 4.27 . 6.64 ' 2.52 
Conv. Total icfsl * 22298.7 * Conv. icfs) 807.7 18403.7 * 3087.3 * 
Length Wtd. iftl 423.95 ' Wetted Per. ift) 7.18 22.67 ' 18.89 ' 

* Min ch ~l ift) * 1566.11 * Shear llb/sq ft) * 0.92 * 3.01 * 1.10 * 
Alpha 1.17 Stream Power llb/ft s) * 4.84 * 34.95 * 7.03 * 

* Frctn Loss lftl * 3.23 Cum Volume (acre-ft) * 43.99 * 154.70 * 28.50 * 
* C & E LOSS iftl * 0.15 * Cum SA (acres) 7.18 ' 19.87 * 5.11 ' 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 1 
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Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

**.*****.********* 
POS Left Sta * Right Sta * Flow * Area * W.P. ' Percent 

Hydr * Velocity * 
* (ftl * lftl lcfs) * lsq ft) + (ftl * Con" 

*DeptlrlEt) * lft/sl * 
' 1 LOB * 9921.33 * 9987.41 * 320.58 * 73.78 * 56.49 * 16.27 * 
1.31 * 4.35 * 
' 2 chan 9987.41 * 10008.49 * 1260.32 * 139.81 + 22.67 * 63.98 * 
6.63 ' 9.01 * 
' 3 * ROB * 10008.49 * 10102.86 * 384.15 * 109.49 ' 94.74 * 19.50 * 
1.16 * 3.51 * 
' 4 * ROB * 10102.86 * 10197.23 ' 4.95 * 4.60* 20.97* 0.25 * 
0.77 * 1 . 0 ~  + 

Warning: The energy equation could not be balanced within the specified number of iterations 
The 

program selected the water surface that had the least amount of error between computed 
and 

assumed values. 
Warning: The velocity head has changed by more than 0.5 ft (0.15 mi. This may indicate the need 
for 

additional cross sectione. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance1 is less than 

0.7 or greater than 1.4. This !nay indicate the need far additional cross sections. 
Warning: The energy lass was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 
critical 

depth, the calculated water surface came back below critical depth. This indicates that 
there 

is not a valid subcritical answer. The program defaulted to critical depth 

? Profile i12 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* , h * . + * * * * * . . * . * * *  

* POS * Left Sta * Riqht Sta * Flow ' A r e a  * W. P .  * percent * 
Hydr * Velocity * 
* * (fti iftl (cis) * isq fti * (it1 * conv 
'Depthift) * (ft/sl * 
* 1 * LOB * 9921.33 * 9987.41 11.36 * 13.54 * 7.18 * 3.62 * 
4.27 ' 5.27 * 
* 2 Chan * 9987.41 10008.49 * 1625.89 * 139.89 ' 22.61 * 82.53 * 

Warning:  he e~ergy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: WASH 3-WEST 
REACH: REACH-1 RS: 1.545 

INPUT 
Description: 
Station Elevation Data "urn= 109 

sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
* * f * f f * * * f f r * * * . . l * f / * * * * * * * . , * , * * ~ , * ~ . ~ * ~ * * * * * * * * * , , ~ , * ~ ~ , ~ * ~ * * * * * * * . * ~ ~ ~ . * * * * ~ *  

9677.27 1577.6 9682.16 1577.63 9682.33 1517.65 9701.31 1577.31 9723.58 1577.11 
9730.11 1576.8 9733.18 1576.77 9741.4 1576.69 9750.61 1576.84 9754.01 1576.84 
9763.9 1576.9 9766.79 1576.75 9768.3 1576.71 9782.11 1576.63 9793.77 1576.25 
9199.33 1576 9799.63 1576 9805.36 1575.78 9815.49 1515.26 9818.57 1575.18 

) 9837.71 1514 9838.59 1574 9839.94 1573.96 9846.21 1573.76 9847.28 1573.78 



Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
9677.27 ,033 9982.24 .03810019.98 .033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9982.2410019.98 345 343.1 341 .1 .3 

CROSS SECTION OUTPUT Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ftl 1571.86 * Element Left 08 * Channel Right OB * 
* Vel Head (ftl * 1.64 * Wt. n-Val. 0.033 * 0.038 * 0.033 * 
* W.S. Elev (ft) * 1570.22 * Reach Len. (ft! ' 345.00 * 343.10 * 341.00 * 
+ Crlt W.S. (ftl * 1570.22 * Flow Area isq ftl * 18.54 + 110.99 * 13.13 * 
* E.G. Slope ift/ft) *0.011175 * Area lsq ftl * 18.54 ' 170.99 * 13.13 * 
* Q Total (cfsl * 1970.00 ' Flow icfs) + 93.13 * 1814.36 * 62.51 * 
* Top Width lft) * 67.62 * Top Width (ft) 16.95 " 37.74 ' 12.93 * 
* vel Total (ft/s) 9.72 * Avg. Vel. lft/s! 5.02 ' 10.61 * 4.76 * 
* Max Chl Dpth lftl * 7.15 ' Hydr. Depth (ftl * 1.09 * 4.53 ' 1.02 ' 
* Con". Total (cfs! * 18635.9 * Conv. (cfs) * 881.0 ' 17163.6 * 591.3 * 
* Length Wtd. Ift) 343.45 * Wetted Per. ift) * 17.09 * 41.58 * 13.13 + 

* Min Ch El lft) * 1563.07 * Shear (lb/sq ftl + 0.76 ' 2.87 * 0.70 * 
* Alpha 1.12 * Stream Power (lb/ft $1 * 3.80 * 30.44 ' 3.32 * 
Frctn Loss iftl * 1.62 CumVolume lacre-ftl * 156.46 * 143.26 * 106.05 * 
c & E LOSS (ft] * 0.38 * Cum SA (acres1 * 45.61 * 19.59 ' 29.94 * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy equation could not be balanced within the specified number of iterations. 
The 

program selected the water surface that had the least amount of error between computed 
and 

assumed values. 
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need 
for 

additi-onal cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 

0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 
critical 

depth, the calculated water surface came back below critical depth. This indicates that 
there 

is not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile #2 
* ~ ~ ~ * * * * * * , * ~ * * , * ~ ~ * ~ ~ ~ ~ ~ ~ , * * h * * * * * * * , * * * ~ * * ~ * * * , * ~ ~ * ~ ~ * * * * ~ * * * * * * , . ~ ~ * * * * ~ * ~ , ~ ~ * , , * ~ ~ * ~ * * * * * * *  

* E.G.  E l e v  lft) 
* Vel Head lftl 
+ w .s. Elev lft) 

Tit W.S. (it) - C 
* E.G. Slope (ft/ft) 
* Q Total (cis) 

* 1572.49 + Element 
1.34 * Wt. n-Val. 

* 1571.16 * Reach Len. (ft) 
* * Flow Area isq ftl 
*0.007460 ' Area lsq ft) 
* 1970.00 * Flow lcfs) 

Left 00 ' Channel * Right 08 * 
0,038 * 0.033 ' 

345.00 ' 343.10 * 341.00 * 
* 206.13 ' 8.22 * 
* 206.13 * 8.22 ' 
1928.18 * 41.82 
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Tap Width (ftl * 40.62 ' Top Width Ift) * 37.74 * 2.88 * 
* Vel Total (ft/s) * 9.19 * Avg. Vel. (ft/sl * 9.35 * 5.09 * 

! * Man Chl Dpth (ft) * 8.09 + Hydr. Depth (it1 * * 5.46 2.86 * 
+ COnv. Total (cfsl * 22808.0 * C o w .  (cfsl * 22323.7 * 484.2 " 
* Length Wtd. Iftl * 343.43 * Wetted Per. (ftl * 44.72 * 5.50 * 
* Min Ch El (ft] * 1563.07 * Shear (1b/sq ftl * 2.15 0.70 * 
* Alpha * 1.02 ' Stream Power (lb/ft $ 1  ' * 20.08 * 3.54 * 
* Frctn Loss (ft) 1.55 * Cum Volume (acre-ftl * 43.92 ' 153.02 * 28.24 * 
* C L E LOSS (ftl * 0.22 * Cum SA (acres) * 7.16 * 19.58 * 5.01 
.................................................................................................. 

Warning: The velocity head has changed by mare than 0.5 ft (0.15 mi. This may indicate the need 
for 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 

0.7 01 greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

Profile %I 
+ * t . * * t t * * * , * * t * * * * . * ~ * * r r r * * ~ ~ * ~ ~ ~ * ~ ~ . * * ~ , * * * , , * * * . * ~ * * * ~ * * * * * * * ~ * * ~ * * * * , * * * * * ~ ~ , ~ * ~ ~ ~ * * * ~ * ~ ~ ~ ~ * ~ *  

***********%*.**.* 
Pas Left Sta * Right Sta * Flow ' Area ' W.P. * percent * 

Hydr * Velocity 
Lftl * lftl * (cfsl * isq ftl * (ftl * conv 

'Doptlllftl ' ift/s) * 
* 1 * LOB * 9829.76 * 9982.24 * 93.13 ' 18.54 * 17.09 * 4.73 * 
1.09 * 5.02 ' 
* 2 * Chan 9982.24 * 10019.98 * 1814.36 ' 170.99 * 41.58 ' 92.10 * 
4.53 * 10.61 ' 
* 3 ROB * 10019.98 * 10093.85 * 62.51 * 13.13 * 13.13 ' 3.17 * 
1.02 * 4.76 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

**************,,** 

Warning: The energy equation could not be balanced within the specified number of iterations. 
The 

program selected the water surface that had the least amount of error  between computed 
and 

assumed values. 
Warning: The velocity head has changed by mare than 0.5 ft (0.15 ml. This may indicate the need 
for 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 

0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 
critical 

depth, the calculated water surface came back below critical depth. This indicates that 
there 

is not a valid subcritical answer. The program defaulted to critical depth. 

Profile # 2  
t * . . * * * * . * * , * + * * + * * * * * * * ~ * * * ~ . * ~ . . * * * ~ ~ ~ * * * b ~ * * * * , ~ * ~ * * * * * * * A * * * . * ~ * ~ ~ ~ ~ * ~ * * * * ~ ~ ~ ~ ~ * * * * * * * * k * ~ ~ ~ *  

***l.t-**t*.l**,** 

Po5 * Left Sta * Right Sta * Flow * Area ' W.P. Percent ' 
Hydr ' Velocity * 

* (ftl (ftl * Icfsl * isq ftl * ifti + Con" 
'Depth(ft.1 * (ft/sl * 
* 1 * Chan 9982.24 * 10019.98 1928.18 ' 206.13 * 44.72 * 97.88 " 
5.46 * 9 - 3 5  * 
' 2 * ROB * 1.0019.98 * 10093.85 * 41.82 * 8.22 + 5.50 ' 2.12 * 
2.86 * 5.09 ' 
**t.******tl***+**,+~*..**.****~****~**~*~~.**~*.~~+*******~*.~*.~.**~***********,**k.~~*~.**~*~** 

********+*.,****+* 

Warning: The velocity head has changed by more than 0.5 ft 10.15 ml. 'This may indicate the need 
for 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
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• 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 
, 

CROSS SECTION 

RIVER: WASH 3-WEST 
REACH: REACH-1 RS: 1.480 

INPUT 
Description: 
Station Elevation Data nun= 4 9 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
* * f + l * l ~ l l l * * * * . * * * ~ ~ ~ * ~ ~ ~ ~ ~ ~ ~ ~ , , ~ ~ * * * ~ * * * . * * ~ * * * ~ * ~ ~ ~ * ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ * ~ * * * * * ~ + ~ * * * ~  

Manning's n Values n u =  3 
Sta n Val sta n val sta n val 

*********** .* .*****+*******+*****%*********+***+ 
9784.5 .033 9991.07 ,03810022.28 ,033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9991.0710022.28 380 389.42 386 .1 .3 

CROSS SECTION OUTPUT Profile '41 
******+****...,+**+*.************,+*+*********** ~ ~ . + * * * * * * * * * + * ~ * * ~ ~ ~ ~ ~ . * * ~ * , ~ . , * * * * + * * + + + * * * * *  
E.G. Elev lft) 1569.67 ' Element * Left OB * Channel ' Right 08 ' 

* vel Head lft) * 0.38 * Wt. n-Val. * 0.033 * 0.038 * 0.033 * 
* W.S. Elev (ft) 1569.29 * Reach Len. (ft) * 380.00 + 389.42 '. 386.00 * 
* Crit W.S. lftl * Flow Area (sq ftl * 213.79 * 169.05 49.34 + 

* E.G. Slope (ft/ftl '0.002578 ' Area (sq ft) * 213.79 * 169.05 • 49.34 ' - Q Total lcfs) 1970.00 " Flow (cfs) 857.84 * 979.26 * 132.90 ' 
' Top Width lft) 160.84 * Top Width ift) * 91.22 ' 31.21 * 38.41 * 
* vel Total (ft/sl " 4.56 ' Avg. Vel. (ft/s) + 4.01 5.79 * 2.69 
* Max Chl Dpth (ftl * 7.99 ' Hydr. Depth lft) 2.34 * 5.42 ' 1.28 * 
Conv. Total Icfs) * 38800.7 ' Conv. (cfs) * 16895.9 * 19287.2 * 2617.6 ' 

* Length Wtd. Ift) * 385.88 ' Wetted Per. lit) * 91.95 * 33.92 * 38.59 * 
Min Ch El (ft) 1561.30 Shear Ilbisq ft) * 0.37 0.80 ' 0.21 * 

* Alpha 1.16 ' Stream Power (lbift s )  ' 1.50 * 4.65 * 0.55 * 
Frctn Loss lft) * 1.51 ' Cumvolume (acre-ft) * 155.54 * 141.92 ' 105.81 * 

' C & E LOSS (ft) - 0.08 * Cum SA (acres) * 45.18 ' 19.32 * 29.74 * 
. * * * * * . * * * * * ~ , ~ * ~ ~ ~ . ~ * * * * * * * + * , + ~ ~ + ~ , * * ~ * * * * * * + * * * ~ . ~ * * * ~ + + ~ ~ ~ ~ ~ * ~ ~ * ~ + ~ * ~ ~ ~ * ~ ~ * * ~ * * * * , * * , + * , * * *  

Warning: The veiocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need 
for 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 

0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #2 
k * * . * * . + * . * + , + * * * * * * * * * * . . * , * * , * * *  

E.G. Elev lft) * 1570.72 
* Vel Head lft) 0.61 
W.S. Elev (ftl * 1570.11 

* Crit W.S. (ftl 
E.G. Slope (ft/ft) '0.003035 

* Q Total (cfs) * 1970.00 
* Top Width (ft) * 58.63 

a + vei Total /ft/s) * 6.26 

+ * * + , ~ . * ~ , . ~ ~ * ~ ~ ~ * . ~ * ~ ~ ~ * * ~ * . * ~ * + * * , + * + ~ , , + . * ~ , ~ * * * * * , + * * * * , ~  
Element * Left 08 ' Channel * Right OB * 
Wt. "-Val. * 0.033 ' 0.038 ' 
Reach Len. (ft) * 380.00 ' 389.42 ' 386.00 * 

* Flow Area lsq ft) 120.27 * 194.56 
Area lsq ftl 120.27 194.56 

* Flow (cfs) 723.58 + 1246.42 * 
* Top Width (ft) 27.42 * 31.21 * 
* Avg. vel. (ftis) 6.02 * 6.41 * 



* Max Chl Dpth (ftl 8.81 * Hydr. Depth iff1 4.39 * 6.23 * 
* Conv. Total (cfs) * 35756.5 * canv. ( c £ s )  * 13133.3 * 22623.2 * 

j * Length Wtd. (ft) * 386.54 * Wetted Per. (ftl * 31.85 * 37.94 " 
' * Min Ch El (ft) * 1561.30 * Shear (lb/sq it1 * 0.72 " 0.97 * 

Alpha * 1.00 * stream Power (lb/ft s )  ' 4.31 * 6.23 * 
* Frctn Loss (ft) * 1.61 * Cum Volume (acre-ft) * 43.45 * 151.44 ' 28.21 * 
* C & E LOSS (ft) 0.08 ' Cum SA (acres) * 7.05 * 19.31 5.00 ' 
t t , , * * * , * , f * * + * l , * f * * * * * + * ~ * * * * * ~ * ~ * ~ * ~ , ~ ~ * * ~ . . ~ * * * ~ ~ ~ * ~ * * * * ~ * * ~ * ~ ~ * ~ * * + * ~ * * * * ~ * ~ * ~ ~ * ~ . ~ ~ ~ . ~ * ~ ~  

Warning: The velocity head has changed by more than 0.5 ft (0.15 ml. This may indicate the need 
fnr -"- 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 

0.7 or greater than 1.4. This may indicate the need tor additional cross sections. 
Warning: The energy lass was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need tor additional cross sections. 

Profile #l 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

***.%*******,+.*,* 
+ POS * Left Sta * Right Sta * Flow ' Area * W.P. * percent ' 

Hyde * Velocity ' 
* Lftl + iftl + (cfsl * isq ftl * iftl ' conv 

-Deothlftl * fft/sl * 
' 1' LOB * 9887.79 * 9991.07 857.84 * 213.79 * 91.95 * 43.55 - 
2.34 ' 4.01 * 
* 2 Chan * 9991.07 * 10022.28 * 979.26 * 169.05 + 33.92 ' 49.71 * 
5.42 5.79 - 
' 3 * ROB * 10022.28 * 10126.12 * 132.90 * 49.34 ' 38.59 * 6.75 * 

warning: The velocity head has changed by more than 0.5 ft (0.15 ml. This may indicate the need 
for 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance1 is less than 

0.7 br greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

Profile HZ 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*******,,**,.,+*** 
* POS Left Sta + Right Sta * Flow * Area * W.P. * Percent * 

Hydr ' Velocity ' 
iftl * ifti * (Cis1 * isq ftl - iftl * conv 

'Depthifti ' (ft/sl ,+ 

* 1 * LOB * 9887.79 ' 9991.07 * 723.58 ' 120.27 * 31.85 ' 36.73 ' 
4.39 • 6.02 * 
* 2 Chan * 9991.07 * 1.0022.28 ' 1246.42 * 194.56 * 37.94 ' 63.27 ' 
6.23 ' 6.41 ' 
i , * * * * * l * * * , f * * * * f i * * ~ * . . , , * ~ ~ , * * ~ ~ * , ~ , , * + * * * * , * , * * ~ * ~ * * , + * , ~ * + ~ * ~ ~ * , , * , * ~ , . ~ h ~ * . , , , * , ~ ~ , ~ ~ ~ ~ ~ ~ * ~  

*****.*****ll*tt** 

Warning: The velocity head has changed by more than 0.5 ft (0.15 ml. This may indicate the need 
for 

additional cross sections. 
Warning: Thc conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 

0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: WASH 3-WEST 
REACH: REACH-1 RS: 1.406 

INPUT 
Description: Interpolated paint added at (10008.97. 1562.5311 to set bank 





Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile #l 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

**,*************** 
* Po3 * Lsft Sta * Right Sta * Flow * Area * W.P. * Percent * 

Hydr + Velocity * 
* (ftl * lft) * icfs) * isq ft) * iftl * conv 

*Depth(ft) * (ft/s) * 
* 1 * LOB + 9907.31 * 9947.61 * 3.24 * 2.21 8.21 * 0.16 * 
0.27 * 1.47 * 
* 2 * LOB * 9947.67 * 9988.03 * 481.79 * 83.95 * 40.60 * 24.46 * 
2.08 + 5.74 * 
* 3 * Chan * 9988.03 * 10008.97 * 1236.76 * 122.56 + 21.82 * 62.78 
5.85 * 10.09 * 
* 4 * ROB * 10008.97 ' 10077.29 ' 248.21 * 43.87 * 26.34 * 12.60 * 
1.69 * 5.66 ' 
, * * , ~ * * * , * * * * * * * * * + * * ~ * ~ * * * * ~ ~ A * ~ , + * * * ~ , , , * ~ ~ . ~ * ~ ~ * * * * + * * * * * * ~ ~ * , * . , * ~ * * * ~ * * * * * * * * * , ~ ~ , + ~ * * * * ~ , * *  

*~***t*+*l******** 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance1 is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous crass 
section. This may indicate the need for additional cross sections. 

Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

******************  
* POS Left Sta * Right Sta ' Flow * Area * W.P. * Percent * 

Hydr * Veloc~ty + 

* iftl * LLtl * icfsl isq ftl * ift) * Canv 
*Depthlftl * lft/s) * 
* 1 LOB * 9947.67 * 9988.03 * 146.48 * 61.66 * 19.09 * 22.66 * 
3.86 * 7.24 ' 
* 2 * Chan * 9988.03 * 10008.97 * 1427.49 * 137.63 ' 21.82 * 72.46 + 

6.57 ' 10.37 * 
* 3 * ROB * 10008.97 * 10077.29 * 96.03 * 18.46 * 8.25 4.87 * 
4.60 ' 5.20 * 
*************+**********,,***.**~~~b**,*****,..~****~~***~.*~****+~'**~****.**~***********.****~* 

**,***,***%+****** 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: WASH 3-WEST 
REACH: REACH-1 RS: 1.343 

INPUT 
Description:   low rate starting at this cross-section and downstream is 

increased to 3,750cfs. 

River mile 1.343 on Wash 3-West is the 
downstream limit of the Wittmann Phase I1 Zone AE Floodplain 
Delineation study Contract FCD 2004C066 and the upstream limit of 
the Wittmann Area Drainage Master Study Update Contract FCD 
2002C029. 

station Elevation Data num= 38 
sta   lev Sta Elev Sta Elev Sta Elev Sta Elev 

* , r / * * . , * * * t * * t * * * * . , * . l * * * l l * * , * ~ * ~ ~ * * t * * * t t * * * ~ + , , * , * * * * * * * * * ~ * * * ~ ~ ~ * * * * * * ~ ~ * *  
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* 2 * LOB 9859.38 * 9949.16 * 491.50 * 123.35 ' 89.91 ' 13.11 ' a 
1.37 * 3.98 ' 

1 * 3  Chan * 9949.16 ' 10019.53 * 2943.95 * 350.86 * 72.54 " 78.51 * 
4.99 * 8.39 * 
* 4 ROB * 10019.53 ' 10128.87 ' 249.96 * 72.80 * 11.04 * 6.67 * 

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need f o r  additional cross sections. 

Profile #2 
* * * * * l * * * * , , l + * * * * ~ ~ ~ , ~ ~ , ~ ~ ~ * ~ * ~ ~ ~ ~ * ~ ~ ~ * * . ~ * ~ ~ ~ ~ ~ . + ~ * ~ ~ ~ ~ ~ ~ ~ ~ ~ * ~ * * * ~ * ~ ~ > ~ * * ~ % * * * * * ~ * ~ * ~ * ~ ~ ~ * ~ * * * %  

**,***+******+*++* 
POS * Left Sta * Right Sta ' Flow * Area W.P. * percent * 

Hydr * Velocity 
e * * (ftl * iftl * (=fa1 * (84 ftl * lftl * con" 
*Depthlftl * (ft151 * 
* 1 * LOB * 9859.38 * 9949.16 195.98 28.04 ' 10.85 5.23 * 
3.91 6.99 
* 2 * Chan * 9949.16 - 10019.53 * 3554.02 * 378.06 * 15.89 * 94.77 * 
5.37 * 9.40 * 
* * t * * * * r , * t * * * * * . * * * ~ , * * ~ * ~ ~ ~ , * * , ~ ~ . ~ * ~ . ~ . ~ * * * * . , * * * ~ * * ~ ~ ~ ~ * ~ ~ ~ * ~ ~ ~ ~ ~ * ~ ~ * ~ * ~ ~ ~ * ~ * ~ % ~ * * * * * ~ * ~ ~ * ~ * ~  

Warning: The velocity head has changed by more than 0.5 ft 10.15 m). This may indicate the need 
for 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance] is less than 

0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy lass was greater than 1.0 ft (0.3 m). between the current and previous cross 

Section. This may indicate the need for additional crass sections. 

CROSS SECTION 

RIVER: WASH 3-WEST 
REACH: REACH-1 RS: 1.289 

Description: 
Station Elevation Data num. 45 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9795.91 1568.99 9818.84 1567.8 9824.18 1561.51 9847.2 1566.32 9852.4 1566 
9861.97 1565.22 9875.55 1564.1 9880.6 1563.31 9880.61 1563.79 9892.61 1562.71 
9903.91 1562.92 9904.37. 1563.13 9908.82 1562.55 9909.82 1562.71 9924.34 1561.34 
9932.27 1560.93 9937.03 1561.1 9960.62 1560.56 9965.25 1560.06 9972.53 1560.64 
9980.65 1558.13 9982.84 1556.27 9988.98 1556.96 9993.46 1551.13 9997.05 1551.4 
10002.67 1560.210017.34 1560.4210018.97 1560.3710021.61 1560.5610044.74 1562.21 
10045.69 1562.1410049.88 1562.1710065.12 1561.7210074.05 1561.86 10078.1 1561.94 
10102.41 1562.~110106.31 1562.7910130.76 1564.2910134.52 1564.510159.12 1565.77 
10162.73 1565.9510187.48 1567.110190.95 1567.2110191.23 1567.2910201.16 1561.44 

Manning's n values nun= 3 
Sta n Val Sta n Val Sta n Val 

* * * / l i ~ i * * * X , 1 * * * * * , * * % + * * . * * ~ ~ ~ ~ ~ * * * ~ * % ~ * ~ . . ~ * *  

9195.91 ,033 9965.25 .03810018.97 .033 

Bank Sta: Left Right Lengths: Left Channel Riglit Coeff Contr. Expan. 
9965.2510018.91 491.506 492.301 415.917 .I .3 

CROSS SECTION OUTPUT Profile #l 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* E.G. Elev lft) * 1564.63 * Element * Left 08 ' Channel * Right OB ' 
* Vel Head (ft) * 0.56 * wt. "-Val. * 0,033 * 0.038 * 0.033 * 
* W.S. Elev (ftl * 1564.07 * Reach Len. iftl * 491.51 * 492.30 * 415.92 ' 
+ Crit W.S. (ft) * Flow Area l ~ q  ftl * 194.29 * 269.60 * 206.10 ' 
* E.G. Slope (ftlftl *0.004045 ' A r e a  isq ft) " 194.29 ' 269.60 * 206.10 * 
* Q Total Icfsl * 3750.00 * Flow (cis1 927.20 * 1916.12 * 906.03 * a 





" 1 * LOB 9880.61 * 9995.25 836.49 * 154.14 * 40.25 * 22.31 
4.25 * 5.43 ' 

8 '2 * Chan * 9965.25 * 10018.91 ' 2000.32 * 322.52 * 55.18 * 53.34 * 
6.00 * 6.20 
+ 3 * ROB * 10018.97 * 10113.06 ' 913.19 + 188.43 * 58.30 * 24.35 * 
3.42 4.85 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*******.,********. 

Warning: The velocity head has changed by more than 0.5 ft 10.15 m). This may indicate the need 
for 

additional crass sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 

0.7 o r  greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. hetween the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: WASH 3-WEST 
REACH: REACH-1 RS: 1.196 

INPUT 
Description: 
station Elevation Data num= 40 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Manning's n VBlues num= 3 
Sta n Val Sta n Val Sta n Val 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
9892.61 ,033 9916.35 .04210029.88 .033 

Bank Sta: Left Right ~ ~ n g t h s :  Left Channel Right Caeff Contr. Expan. 
9976.3510029.88 150.213 146.404 151.914 .1 .3 

CROSS SECTION OUTPUT Profile #I 
******* , ***********+**~*%~~~*~*** i f **** , *** . ****~*+******** , .++**~*~*~~~*~*~**~********~*~~*~***  

* E.G. Elev lftl * 1562.23 * Element * Left 08 * Channel * Right 08 ' 
* Vel Head lftl * 0.66 ' Wt. "-Val. f 0.033 * 0.042 ' 0.033 * 
* W.S. Elev (ft) * 1561.57 * Reach Len. (ftl * 150.21 * 146.40 * 151.91 * 
Ceit W.S. iftl * Flow Area lsq ftl * 111.32 * 257.12 240.81 * 
E.G. Slope (ftlft] +0.006100 * Area lsq ftl * 111.32 ' 257.12 * 240.81 * 

* Q Total lcfsl 3750.00 * Flow lcfsl 618.12 * 1937.20 * 1134.09 ' 
' Top Width iftl * 251.41 * Tap Width Ift) * 48.58 ' 53.53 * 155.29 * 
+ Vel Total Iftlsl 6.16 * Avg. Vel. lft/sl * 6.10 * 7.53 ' 4.11 * 
* Max Chl Dpth lftl * 8.10 *Hydr. Depthlftl * 2.29 * 4.80 ' 1.55 * 
* Conv. Total Icfsl * 48013.4 ' Conv. lcfsl * 8690.0 * 24803.1 * 14520.4 * 
* Length Wtd. lftl * 148.66 ' Wetted Per. lftl * 48.77 * 57.11 * 155.40 * 
+ Min Ch El lft) * 1553.47 * Shear llb/sq ftl * 0.87 * 1.71 * 0.59 * 
* Alpha * 1.13 * Stream Power Ilblft s] * 5.30 ' 12.92 * 2.78 ' 
Grctn Loss lftl * 0.59 ' cumvolume (acre-ft) * 150.51 * 133.94 * 101.64 * 

+ C L E Loss (fti 0.02 +CumSA(acresl * 42.41 ' 17.15 * 27.09 * 
* * * * * * * * * * * * * * * * , * * ~ * ~ ~ ~ , ~ * * * * , * * * . " ~ * * ~ , + . * * * * * * * * * ~ ~ * * * . * ~ * * * * * ~ * . * * * * * ~ ~ ~ ~ ~ ~ 3 ~ * ~ * + * * * * * ~ ~ * * *  

Warning: The conveyance ratio (upstream conveyance divided by downstream car~veyancei is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

' E.G. Elev lftl * 1563.20 ' Element Left 0B ' Channel ' Right OB * 
* Vel Head lftl * 1.57 * Wt. n-Val. 0.033 * 0.042 * 0.033 * 



* W.S. Elev iftl * 1561.63 ' Reach Len. (ftl * 150.21 * 146.40 * 151.91 
* Crit W.S. (ftl * 1561.58 *  low Area isq ft) * 4.36 * 260.68 * 116.99 
* E.G. Slope Ift/ftl ~0.012030 * Area (sq ftl * 4.36 * 260.68 * 116.99 
* Q Total icfsl * 3750.00 * Flow (~fsl 20.85 ' 2783.37 ' 945.78 
* Tap Width ift) * 109.00 * Top Width iftl * 1.35 * 53.53 * 54.12 
vel Total (ft/s) * 9.82 * Avg. vel. ift/s) * 4.78 * 10.68 * 8.08 

* Max Chl Dpth iftl * 8.16 ' Hydr. Depth (ftl * 3.23 ' 4.87 ' 2.16 
* conv. Total icfs) * 34190.4 * conv. icfsl - 190.1 * 25377.2 * 8623.1 
* Length Wtd. iftl * 148.23 * Wetted Per. iftl * 4.58 57.11 * 55.86 
Min Ch El iftl * 1553.47 Shear (lb/sq ftl + 0.72 * 3.43 * 1.57 

* Alpha * 1.05 *Streampower (lb/fts) * 3.42 36.60 * 12.72 
* Frctn Loss lftl * 0.52 * Cum Volume iacre-ftl * 40.84 * 142.56 25.80 
* C & E LOSS ift) 0.35 *CumSAiacresl * 6.43 ' 17.75 * 4.20 
_ * * * * f f f * * f , / * f * * * * * * * * * * * * + * * * * * * * * * * * * * , * , * * * * * * * * % * * a * * * * * * * * * + . , , * * * * * , * * * * * * * , * * * * * * * * * *  

Warning: The velocity head has changed by more than 0.5 ft (0.15 ml. This may indicate the need 
for 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 

0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The cross section had to be extended vertically during the critical depth calculations. 
warning: The parabolic search method failed to converge on critical depth. The program will try 
the 

cross section slice/secant method to find critical depth. 

Profile #1 
***t+***+*tt*t********~.**************~*~~*.~******~.*~**~*~*******~*~*~~~~*********~,~~,~,* 

*******,********** 
* POS * Left Sta * Right Sta * Flow * Area W.P. * percent * 

Hydr * Velocity ' 
* lit) * (ftl * icfs) * (sq ftl * lftl * Conv 

'Depthift) * ift/s) * 
* 1 * LOB * 9892.61 * 9934.48 * 4.83 * 2.70 + 6.76 0.13 * 
0.40 * 1.79 * 
* 2 * LOB * 9934.48 * 9976.35 673.88 * 108.62 * 42.00 * 17.97 ' 
2.59 + 6.20 * 

3 * Chan * 9976.35 * 10029.88 ' 1937.20 * 257.12 * 57.11 * 51.66 
4.80 * 7.53 ' 
* 4 * ROB * 10029.88 ' 10150.34 1051.31 * 212.63 ' 120.53 ' 28.03 * 
1.77 ' 4.94 * 
* 5 * ROB * 10150.34 * 10270.80 * 82.77 * 28.18 ' 34.87 * 2.21 * 
0.81 * 2.94 ' 
* * * + * ~ ~ ~ * * , * ~ * ~ , * ~ , ~ ~ ~ * * ~ * ~ * % ~ * * * * * * * * * * * ~ ~ ~ * * * , ~ * * * * * * * ~ % ~ ~ * ~ ~ ~ ~ ~ * * * ~ * . ~ ~ * ~ ~ ~ * ~ * * * * * * * , ~ ~ * * ~ * ~ ~ *  
*******"%.******** 

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 01 greater than 1.4. This may indicate the need for additional cross sections. 

Profile #2 
* * * * ~ . ~ % ~ ~ ~ * ~ ~ * ~ . ~ * * * ~ * * * ~ , ~ ' * * ~ * * * * * * * * ~ * * ~ ~ , ~ * * * * * * * * * * * * * , % ~ ~ * * * * * * * % * ~ * * ~ * * * * * * * * * * ~ ~ , * ~ , ~ * ~ *  
,*******,,******+* 

* Po5 Left Sta Right Sta * Plow * Area W.P. * Percent 
Hydr ' Velocity * 

* lft) * iftl * (cfs) isq ftl * iftl * COD" 
*Depth(ftl * (ft/sl 
* 1 * LOB * 9934.48 ' 9976.35 20.85 ' 4.36 * 4.58 * 0.56 * 
3.23 4.78 * 
* 2 * Chan 9976.35 * 10029.88 * 2783.37 260.68 * 57.11 ' 74.22 * 
4.87* 10.68* 
* 3 * ROB + 10029.88 * 10150.34 * 945.78 * 116.99 * 55.86 * 25.22 
2.16 ' 8.08 * 
~ ~ % * * * * ~ * * ~ ~ * ~ * * * * . * * , , ~ ~ * * * * * * * ~ ~ ~ * * + ~ ~ * * * * ~ * * * * * * * , ~ * ~ ~ * * * ~ * * * , * , ~ ~ ~ . ~ ~ ~ * * ~ * * ~ , * , * ~ . * * ~ * ~ * ~ * ~ * *  
*****.*****,%%**** 

Warning: The velocity head has changed by more than 0.5 ft (0.15 ml. This may indicate the need 
ern.. 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 

0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The cross section had to be extended vertically during the critical depth calculations. 

~ .:.. 
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Warning: The parabolic search method failed to converge on critical depth. The program will try 
the 

i cross section slice/secant method to find critical depth 

CROSS SECTION 

RIVER: WASH 3-WEST 
REACH: REACH-1 85: 1.168 

INPUT 
Description: Flow rate starting at this cross-section and downstream is 

increa~ed to 4,250cfs. 
Station Elevation Data num= 4 0 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9897.44 1561.77 9900.08 1561.6 9917.7 1561.43 9922.58 1560.38 9933.08 1557.46 
9945.09 1553.07 9947.72 1553.23 9958.99 1556.11 9966.09 1555.52 9972.86 1556.11 
9979.2 1556.83 9988.07 1552.48 9997.45 1552.61 9998 1553.06 9999.1 1553.21 

10005.74 1557.2810018.03 1557.6810023.14 1556.810026.77 1556.46 10032.1 1556.79 
10048.29 1557.6510065.11 1558.2710073.43 1558.5410098.11 1559.210098.57 1559.21 
10123.71 1559.5910131.12 1559.7510148.85 1560.1410164.12 1560.4810173.99 1560.63 
10197.13 1560.8110199.14 1560.8310224.28 1561.0110230.13 1561.0710249.42 1561.34 
10263.14 1561,6510274.56 1561.8810276.16 1561.84 10282.1 1561.5910296.14 1561.82 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

* * , * * * f * f * f * * * f * i i * * * * * ~ + * * * * - * * t l ~ ~ , ~ ~ ~ * *  

9897.44 ,033 9958.99 ,042 10032.1 ,033 

Bank Sta: Left Right ~engths: Left channel Right Coeff Contr. Enpan. 
9958.99 10032.1 266.86 296.403 270 .1 .3 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

9897.44 9938.86 1561.75 F 

CROSS SECTION OUTPUT Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* Left OB - Channel * Right OB * ' E.G. Elev lftl 1561.62 * Element 
* Vel Head lftl * 0.58 * Wt. n-Val. * 0.033 ' 0.042 * 0.033 * 
* W.S. Elev (ftl * 1561.04 * Reach Len. lftl * 266.86 * 296.40 * 270.00 * 
' Crit W.S. lftl * 1559.74 * Flow Area lsq fti 135.07 * 392.04 * 287.31 ' 
E.G. Slope lft/ftl *0.002866 ' Area (sq it) * 185.11 * 392.04 ' 287.31 ' - Q Total lcfsl * 4250.00 * Flow (cfsl 1129.58 ' 2223.76 * 896.66 * 

* Top Width (ftl + 307.54 ' Top Width Iftl * 39.47 ' 73.11 ' 194.96 * 
Vel Total lft/sl * 5.22 * Avg. Vel. lft/sl f 8.36 * 5.67 * 3.12 * 
Max Chl Dpth (ftl * 8.56 ' Hydr. Depth iftl 6.71 * 5.36 * 1.47 * 

* Conv. Total icfsl 79392.5 * Conv. lcfsl * 21101.3 * 41541.2 * 16750.1 * 
* Length Wtd. (ftl + 286.13 * Wetted Per. lftl + 20.90 * 75.64 * 195.02 * 
* Min Ch El Iftl * 1552.48 * Shear llb/sq ftl 1.16 * 0.93 * 0.26 * 
Alpha + 1.38 * Stream power (lh/ft 3) * 9.67 * 5.26 * 0.82 * 

* Frctn Loss lftl 1.26 * CumValume (acre-ftl * 150.00 * 132.85 * 100.72 * 
C & E Loss (ftl * 0.03 * Cum SA (acres) * 42.26 * 17.54 * 26.48 * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance] is less than 
0.7 o r  greater than 1.4. This may indicate the need for additional cross sections. 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev lftl 
* Vel Head lit1 
* W.S. Elev lftl 
* Crit W.S. lftl 
E.G. Slope lft/fti 

* Q Total (cfsl 

* 1562.34 * Element 
* 0.41 * wt. n-val. 
* 1561.93 * Reach Len. lftl 
* 1559.63 * Flow Area lsq ftl 
*0.001760 Area isq ft) 

4250.00 * Flow (cfsl 

* Left 08 ' Channel * Right OB * 
* 0.033 + 0.042 ' 0.033 * 

266.86 * 296.40 * 270.00 * 
r 164.63 . 457.22 * 221.90 * 
1 164.63 * 457.22 * 221.90 * 

994.63 * 2251.99 ' 1003.38 * 
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* TOO Width lftl * 152.00 * Top Width (ftl * 21.99 * 73.11 * 56.90 * 
* vei Total (ft/s) * 5.04 * A V ~ .  vel. (ft/s~ * 6.04 * 4.93 * 4.52 * 
' Max Chl Dpth lft) * 9.45 * Hydr. Depth lftl 7.49 * 6.25 * 3.90 ' 
' Conv. Total Icfsl *101301.9 ' Conv. lcfsl * 23707.8 * 53677.9 ' 23916.2 * 
* Length Wtd. (ftl * 289.43 * Wetted Per. lftl * 28.78 ' 75.64 * 59.92 ' 
* Min Ch El (ft) * 1552.48 * Shear (lb/sg ft) * 0.63 0.66 * 0.41 
* Alpha * 1.03 * Stream Power (lb/ft s )  * 3.80 3.27 * 1.84 * 
* Frctn Loss (it1 * 1.00 * Cumvolume (acre-ft) * 40.54 ' 141.35 * 25.21 * 
* C b E LOSS lft) 0.10 * cum SA (acres) * 6.39 * 17.53 * 4.00 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: 
for 

warning: 

Warning: 

Note: 
lowest, 

The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need 

additional cross sections. 
The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 
Multiple critical depths were found at this location. The critical depth with the 
valid, 
Water surface was used. 

Profile It1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*************.**** 
* POS * Left Sta Right Sta * Flow * Area * W.P. * Percent * 

Hydr * Velocity * 
* lit) * lft) * lcfs) * [sq ft) * (it1 * conv 

*Depth(ft) * lft/sl * 
* 1 LOB * 9897.44 * 9938.86 * 0.00 * 50.04 ' 20.18 * 0.00 * 
2.59 * 0.00 * 
' 2 * LOB * 9938.86 * 9958.99 * 1129.58 * 135.07 20.90 * 26.58 * 
6.71 * 8.36 * 
' 3 * Chan * 9958.99 * 10032.10 * 2223.76 * 392.04 75.64 ' 52.32 * 
5.36 5.67 * 
* 4 " ROB * 10032.10 ' 10164.12 * 884.27 * 271.71 * 132.08 * 20.81 ' 
2.06 * 3.25 
* 5 * ROB * 10164.12 * 10296.14 ' 12.38 * 15.60 * 62.94 * 0.29 ' ,I 
0.25 * 0.79 * 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

Warning: The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
***************,** 

Pbs * Left Sta * Right Sta * Flow * Area W.P. * Percent * 
Hydr Velocity 
* fft) " lft) * I~f.5) * 1sq ftl lft) * Con" 
*Depthlit) * (ft/s) * 
* 1 * LOB * 9897.44 * 9938.86 * 25.26 * 11.61 * 7.88 ' 0.59 * 
6.24 * 2.18 * 
* 2 * LOB * 9938.86 * 9958.99 * 969.37 ' 153.01 ' 20.90 ' 22.81 ' 
7.60 * 6.34 ' 
* 3 * Chan * 9958.99 * 10032.10 * 2251.99 * 457.22 75.64 * 52.99 * 
6.25 * 4.93 * 
' 4 * ROB * 10032.10 * 10164.12 * 1003.38 * 221.90 * 59.92 ' 23.61 ' 
3.90 * 4.52 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

******,,.****,**** 

Warning: The velocity head has changed by more than 0.5 ft 10.15 m). This may indicate the need 
for 

additional cross sections. 1 
. /' 



Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may inaicate the need for additional cross sections. 

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous crass 

a 
section. This may indicate the need for additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water Surface Was used. 

CROSS SECTION 

RIVER: WASH 3-WEST 
REACH: REACH-1 RS: 1.112 

INPUT 
Description: 
Station Elevation Data num= 52 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9666.42 1562.3 9676 1561.82 9699.42 1561.17 9701.14 1561.13 9718.91 1560.86 
9726.29 1560.79 9732.42 1560.72 9751.43 1560.56 9765.42 1560.4 9776.58 1560.25 
9780.32 1560.24 9798.42 1559.81 9801.72 1559.67 9826.87 1558.76 9831.42 1558.69 
9852.01 1558.54 9853.29 1558.55 9864.41 1558.46 9877.15 1558.28 9897.41 1558.02 
9902.3 1557.93 9927.44 1557.32.9930.41 1557.25 9935.15 1557.11 9952.59 1556.87 

9963.41 1556.07 9977.73 1556.63 9984.08 1556.02 9994.43 1551.8 9996.41 1552.6 
10002.88 1551.4410010.63 1552.1210026.26 1556.3310028.02 1556.5510029.41 1556.64 
10046.67 1557.5710053.16 1558.2610062.41 1558.910072.92 1559.4510078.31 1559.63 
10095.41 1560.1310103.45 1560.3610128.41 1561 10128.6 156110134.53 1561.11 
10153.74 1561.2110161.41 1561.1310178.89 1560.9410194.41 1561.1210200.43 1561.21 
10204.03 1561.27 10227.4 1561.52 

Manning's n Values num= 3 
sta n val Sta n Val Sta n Val 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9666.42 ,033 9952.59 .04210046.67 ,033 

Dank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9952.5910046.67 331.609 335.12 291.129 .1 .3 

a 
CROSS SECTION OUTPUT Profile 11 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

" E.G. Elev iftl * 1560.34 * Element * 1,eft OB ' Channel * Right 08 ' 
* Vel Head (it1 0.84 * wt. n-Val. * 0.033 * 0.042 * 0.033 * 
' W.S. Elev (ftl * 1559.50 ' Reach Len. Ifti * 331.61 ' 335.12 291.13 * 
* Crit W.S. iftl + Flow Area (sq ftl * 198.81 * 401.43 * 22.16 * 
E.G. Slope (ft/ftl *0.007597 ' Area (sq ft) * 198.81 ' 401.43 22.16 ' 

* Q Total lcfsl * 4250.00 * Flow (cfsl 958.14 * 3216.96 ' 74.90 ' 
Top Width (ftl * 267.01 * Top Width ift) * 146.08 * 94.08 * 27.65 ' 

% Vel Total (ftlal 6.83 ' Avg. Vel. (ft/sl * 4.82 * 8.01 * 3.38 * 
' Max Chl Dpth (it1 * 8.06 ' Hydr. Depth (ftl * 1.36 ' 4.27 * 0.80 * 
" Canv. Total (cfsl * 48759.3 ' conv. (cis1 10992.5 * 36907.5 * 859.3 ' 
Length Wed. (ftl 327.13 ' Wetted Per. (ftl 1 4 1  * 95.83 * 27.72 * 

* Min Ch El (ftl * 1551.44 * Shear (lb/sq ftl 0.65 ' 1.99 ' 0.38 * 
* Alpha * 1.16 ' Stream Power (lb/ft 3) * 3.11 * 15.92 ' 1.28 * 
' Frctn loss (ftl 1.41 ' Cum Volume (acre-ftl * 148.83 * 130.15 ' 99.76 
C L E LOSS (ftl * 0.13 * Cum SA (acres1 * 41.69 ' 16.97 + 25.79 * 

I * *  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning:   he conveyance ratio (upstream conveyance divided by downstream conveyance1 is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional crass sections. 

CROSS SECTION OUTPUT Profile 12 
*t,,,,,t~****l,**,~****~*~****~****,*+**,.~***.**,,*~***~**,.*****~**+*~***~~~*****~****~~*~~** 

* E.G. Elev Iftl * 1561.24 Element * Left 08 * Channel ' Right OD * 
* Vel Head (it1 - 1.38 Wt. "-Val. * 0,033 0,042 - 0.033 * 
W.S. Elev (ftl * 1559.86 ' Reach Len. (ftl * 331.61 335.12 ' 291.13 ' 

* Crit W.S. (ftl * Flow A r e a  (sq ftl 16.48 ' 435.23 * 0.75 * 
* E.G. Slope (ft/ftl '0.009590 ' Area  IS^ ftl * 16.48 ' 435.23 ' 0.75 * 
' Q Total icfsl * 4250.00 * €low ( C f s )  112.95 * 4135.60 * 1.45 ' a 
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Top Width lftl 1 100.00 ' Top Width (ftl 
* Vel Total (ft/s) * 9.39 * Avg. Vel. lft/sl 
* Max Chl Dpth (£11 * 8.42 * Hydr. Depth lftl 
Canv. Total lcfsl * 43398.7 ' Conv. icfsl 

* Length Wtd. lftl * 328.11 Wetted Per. (ftl 
* Min Ch El lft) * 1551.44 ' Shear (lb/sq ftl 
* Alpha * 1.01 ' stream Power llb/ft sl 
* Frctn Loss lftl * 1.22 ' Cum Volume (acre-ftl 
* c 6 E Loss lftl * 0.28 * Cum SA (acres) 
I * * ~ f f f l f * ~ ~ f f * * H t , ~ ~ ~ ~ ~ . ~ ~ ~ ~ ~ ~ * * . ~ . ~ ~ - + * * ~ ~ * * ~ ~ ~ ~ ~ ~ ~ ~ - ~ ~ ~ ~ *  

warning: The velocity head has changed by more than 0.5 ft (0.15 rn). This may indicate the need 
for 

additional cross sections. 
warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 

0.7 or greater than 1.4. This may indicate the need for additianal cross sections. 
warning:   he energy lass was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additianal cross sections. 

Profile #I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

****.**%.****,***** 
* POS *  eft sta * Right Sta * Flow * Area * W.P. * Percent ' 

Hydr * Velocity * 
* (ftl iftl * lcfsl * (sq it1 * lftl * Con" 

'Depthlftl * lft/sl * 
' 1 * LOB * 9666.42 * 9809.51 0.09 * 0.16 * 3.00 0.00 * 
0.05 * 0.55 ' 
* 2 * LOB * 9809.51 * 9952.59 * 958.05 * 198.65 * 143.11 ' 22.54 
1.39 * 4.82 * 
* 3 * Chan f 9952.59 * 10046.67 ' 3216.96 * 401.43 ' 95.83 75.69 ' 
4.27 * 8.01 * 
* 4 * ROB 10046.67 * 10137.04 ' 74.90 * 22.16 * 27.72 ' 1.76 * 
0.80 * 3.38 ' 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

***************** ,  

Warning: The conveyance ratio (upstream canveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. Phis may indicate the need for additianal cross sections. 

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additianal cross sections. 

Profile it2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*t**t*****ttt*t*** 

POS  eft sta Right Sta ' F l o w  ' Area * W.P. * percent * 
Hydr ' Velocity * 

(it1 * lft) * lcfsl isq ftl * (ftl * Con" 
*Depthlftl * Ift/sl * 
' 1 * LOB * 9809.51 * 9952.59 * 112.95 * 16.48 * 8.50 * 2.66 ' 
2.95 * 6.86 * 
+ 2 Chan 9952.59 ' 10046.67 * 4135.60 ' 435.23 * 95.83 97.31 " 
4.63 ' 9.50 * 
* 3 ROB * 10046.67 ' 10137.04 * 1.45 ' 0.15 * 2.58 ' 0.03 * 
2.27 * 1.93 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

****,+************ 

Warning: The velocity head has changed by more than 0.5 ft (0.15 ml. This may indicate the need 
for 

additional crass sections. 
warning: The conveyance ratio (upstream conveyance divided by downstream conveyance] is less than 

0.7 or greater than 1.4. This may indicate the need f o r  addltianal cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the Current and previous cross 

section. This may indicate the need for additianal cross sections. 

CROSS SECTION 

RIVER: WASH 3-WEST 
REACH: RERCH-1 RS: 1.049 
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Warning: The velocity head has changed by more than 0.5 ft (0.15 ml. This may indicate the need 
for 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 

"3 
1 

0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

Profile #l 
* * * * * * * * * ~ ~ * / * * / f i ~ ~ , * ~ , + ~ ~ , ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ * ~ ~ ~ ~ + ~ * * ~ - ~ - + * * * * , * , ~ * ~ ~ , + ~ * , , * * * * * ~ ~ ~ % , % , * ~ ~ , % * ~ ~ * , ~ , ~ ~  

*************tt*** 

* Pos * Left Sta * Right sta * Flow * Area * W.P. * Percent * 
Hyde * Velocity + 

* lit) * lftl * lcfsl ' lsq ft) lft) Conv 
*Depth(ftl * Ift/sl * 
' 1 * LOB * 9721.09 * 9845.46 * 22.14 * 16.14 ' 32.58 * 0.52 * 
0.50 1.37 ' 
* 2 * LOB * 9845.46 * 9969.82 * 921.99 * 258.45 ' 124.39 * 21.69 * 
2.08 ' 3.57 * 
' 3 * Chan * 9969.82 * 10020.34 * 1989.14 * 322.36 53.38 * 46.80 * 
6.38 6.17 * 
' 4 * ROB * 10020.34 * 10187.44 * 1316.73 ' 317.12 ' 136.61 ' 30.98 * 
2.33 ' 4.15 * 
*****************l.f***********************+****************%%****%****,******%**,,*******,******* 

****+********+**** 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 o r  greater than 1.4. This may indicate the need for additional cross sections. 

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

! Profile #2 
* * * f * f ~ * * * * / * t . * * * * % ~ , ~ % * % * ~ ~ * ~ * ~ % ~ * ~ % * * * * . % ~ . + . ~ ~ * * ~ ~ ~ ~ ~ * ~ ~ * ~ ~ * ~ ~ ~ ~ ~ * * * , ~ * * ~ * ~ * * ~ * * ~ * * ~ ~ * + * ~ * ~ * *  

*.+************%** 
e * Po5 * Left Sta * Right Sta * F ~ O W  ' Area * W.P. * Percent * 
~ y d r  * veloclty * 

* (ft) lftl * lcfs) * lsq ft) * ift) * Con" 
'Depthlftl * (ft/sl * 
* 1 * LOB * 9845.46 * 9969.82 * 895.55 ' 199.59 * 58.90 * 21.07 ' 
3.58 * 4.49 * 
* 2 * Chan * 9969.82 * 10020.34 * 2081.37 ' 367.82 * 53.38 * 48.97 * 
7.28 * 5.66 ' 
' 3 * ROB * 10020.34 * 10187.44 * 1273.08 * 235.81 * 52.73 ' 29.95 * 
4.85 * 5.40 * 

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need 
for 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 

0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The eqergy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: WASH 3-WEST 
REACH: REACH-1 8s: 0.948 

INPUT 
Descriotion: . ~ ~~~ 

Station Elevation Data num= 50 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

* * . * * * * * * * * * * * * t * * f f f * * * * * ~ * * ~ ~ ~ * ~ ~ * + * * ~ , * ~ ~ * , ~ . ~ ~ * * ~ ~ ~ ~ ~ ~ * * * + * , * ~ , * % ~ * * ~ ~ , ~ * ~ ~ ~  
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Manning's n Values numil 3 
Sta n Val Sta n Val Sta n Val 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9697.42 ,033 9961.34 .04210045.26 ,033 

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9961.3110045.26 462.142 464.365 450.244 .1 .3 

CROSS SECTION OUTPUT Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ft) * 1556.56 * Element Left 08 * Channel * Right 08 * 
Vel Head (ft) * 0.79 * Wt. n-Val. * 0.033 * 0.042 * 0.033 * 

* W.S. Elev (ftl * 1555.17 Reach Len. (ftl * 462.14 * 464.37 * 450.24 * 
* Crit W.S. (ftl * Flow A r e a  lsq ft) * 163.21 * 371.56 * 99.47 ' 
* E.G. Slope (ft/ftl '0.006936 Area (sq ftl * 163.21 * 371:56 ' 99.47 * 
+ Q Total (cfsl * 4250.00 * Flow (cfsl * 934.39 2922.28 * 393.33 * 
* Top Width (ftl * 262.18 * Top Width lftl * 86.44 ' 83.92 * 91.82 * 
* vel Total (ft/s) 6.70 * Avg. Vel. lft/sl 5.73 * 7.86 * 3.95 * 
* Max Chl Dpth Iftl 7.32 ' Hydr. Depth (ftl + 1.89 * 4.43 * 1.08 * 
* Con". Total (cfsl * 51029.7 * Conv. (cfsl * 11219.3 35087.7 * 4722.7 * 
* Length Wtd. lftl 461.84 * Wetted Per. (ftl * 86.52 85.20 * 91.86 - 
* Min Ch El (ftl * 1548.45 * Shear llb/sq ftl * 0.82 * 1.84 * 0.47 * 
* Alpha * 1.14 * Stream Power (lb/ft sl ' 4.68 14.85 ' 1.85 ' 
* Frctn LOSS (ftl + 2.38 * Cumvolume (acre-ft) * 144.36 * 123.13 * 96.16 
* C & ELOSS (ftl * 0.10 * Cum SA (acres1 * 39.06 * 15.59 * 23.89 ' 
t , f * * t * * * * * t * f t * l * + + ~ ~ . . , ~ * ~ ~ * * * * * * * * * * * , * ~ ~ * , * , . * ~ . , ~ * * * * * * * * * * * * ~ * * ~ ~ ~ * ~ ~ * * + * * * ~ * * ~ ~ ~ ~ ~ ~ * ~  

warning:  he energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ftl 1557.84 * Element Left on * Channel * Right OD * 
* Vel Head (it1 1.24 ' Wt. n-Val. * 0.033 ' 0.042 * 
* W.S. Elev (ft) + 1556.60 * Reach Len. (ftl ' 462..14 * 464.37 * 450.24 * 
* Crit W.S. (ft) Flow Area i s q  ftl 36.42 * 440.71 * 
* E.G. Slope (ft/ft) '0.007600 ' Area lsq ftl f 36.42 ' 440.71 * 
* Q rota1 (cfsl ' 4250.00 * Plow (cis1 * 282.97 ' 3967.03 * 
* Top Width (ft) * 93.00 ' Top Width lftl * 9.34 83.66 * 
* Vel Total (ft/s) 8.91 * Avg. Vel. Ift/sl * 7.77 " 9.00 * * 
* Max Chl Dpth (ftl 8.15 ' Hydr. Depth (ftl 3.90 1 5.27 * 
Conv. Total (cfs) * 48751.0 * Con". lcfsl 3245.9 * 45505.1 ' 
Length Wtd. (it1 463.36 ' Wetted Per. (ftl + 13.08 * 08.39 + 

* Min Ch El iftl * 1548.45 * Shear llb/sq ftl * 1.32 2.31 ' 
* Alpha 1.00 * Stream Power (lb/ft 8) * 10.26 ' 21.29 * 
* Frctn Lons [ft) * 2.37 * Cumvolume (acre-ftl * 37.73 ' 130.28 * 22.33 ' 
* C 6 E Loss Iftl 0.17 ' Cum SA (acres) * 5.67 + 15.59 '* 3.37 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The velocity head has changed by more than 0.5 ft (0.15 ml. This may indicate the need 
£07 .~. 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance1 is less than 

0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sec t jons .  

Profile $41 
* * t / f * * * * * , + t * * . * * i . * * * * + ~ * * * * * , * * * * ~ ~ , * * ~ ~ * * ~ , * . * * ~ * * * * * * * ~ * * * * ~ * * . ~ * * * * * , + * * * * * , . k * * * * ~ * . * ~ * * . * *  

****+,*.*tl,****i* 

POS * Left Sta * Right Sta * Flow ' Area ' W.P. * Percent * 
Hydr * Velocity ' 

* lftl * lftl lftl * Con" l ~ f ~ l  * (SO ftl 



- 1 * LOB * 9829.38 * 9961.34 934.39 * 163 .21  * 8 6 . 5 2  * 2 1 . 9 9  * 
1 . 8 9  * 5 . 7 3  
* 2 * Chan * 9961.34 * 10045.26 ' 2922.28 * 371 .56  * 85.20 * 68.76 * 
4 .43  ' 7 . 8 6  * 
* 3 * ROB * 10045.26 * 10202 .60  * 3 9 3 . 3 3  ' 99.47 * 91 .86  * 9.25 * 
1 .08  * 3 . 9 5  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*********+,*+*****  

Warning: The energy loss was greater than 1 . 0  Et ( 0 . 3  m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* *****************  
* * Po5 * Left Sta ' Right Sta * Flow * Area * W.P. ' Percent * 
Hydr * Velocity * 

* iftl * iftl * icfsl isq it1 * (ftl * conv 
*Depth(ft) ift/s) * 
* 1 + LOB * 9829.38 ' 9961.34 * 282.97 ' 3 6 . 4 2  * 1 3 . 0 8  * 6 .66  ' 
1 (10 ' 7 77 * 

Warning: The velocity head has changed by more than 0.5 ft 10.15 ml. This may indicate the need 
for 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 

0 . 7  or greater than 1 . 4 .  This may indicate the need for additional cross sections. 
Warning: The energy l o s s  was greater than 1 . 0  ft ( 0 . 3  ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION 

INPUT 
Description: 
Station Elevation Data num= 7 1  

Sta Elev Sta Elev Sta Elev Sta Elev  Sta E l e v  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Manning's n Values n m= 3 
Sta n Val Sta n Val Sta n Val 

* t f l * * ~ f f . . f * * * + f * * * , * . ~ * ~ , * , ~ ~ ~ . , * * t * * * , ~ * * *  

9591 .76  .033  9967 .46  .04210030.24 ,033  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Enpan 
9'367.4610030.24 419.393 418.74 364.022 .1 . 3  

CROSS SECTION OUTPUT Profile #1  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



* E.G. Elev lftl 1554.09 ' Element * Left 08 * Channel * Right OB * 
vel Head (ftl 0.46 * Wt. "-Val. 0.033 * 0.042 * 0.033 * 

' W.S. Elev (ftl * 1553.62 ' Reach Len. (ft) + 419.39 * 418.74 * 364.02 * 
* Crit W.S. (ftl * Flow Area (sq ftl 332.37 - 286.17 * 199.60 * 
* E.G. Slope lft/£t] *0.003967 ' Area lsq ftl * 332.37 * 286.17 + 199.60 ' 
Q Total lcfsi 4250.00 Flow (cfs) * 1832.55 * 1729.10 + 688.35 * 

* Top Width (ftl * 333.64 * Top Width IftJ * 122.04 * 62.78 " 148.82 ' 
Vel Total (ft/s) 5.19 * Avg. Vel. lft/sl * 5.51 * 6.04 3.45 * 
Max Chl Dpth lit) * 6.59 * Hydr. Depth lftl * 2.72 * 4.56 1.34 * 

* Conv. Total (cis) * 67475.9 * Conv. (cf~l * 29094.9 27452.3 • 10928.7 * 
Length Wtd. (ft) * 406.58 ' Wetted Per. (ft) * 122.62 * 64.10 ' 148.85 * 

* Min Ch El (ftl 1547.03 * Shear (lb/sq ftl * 0.67 ' 1.11 * 0.33 * 
* Alpha * 1.11 * Stream Power (lb/ft s) * 3.70 * 6.68 * 1.15 ' 
* Frctn Loss lftl * 1.78 * Cumvolume (acre-ft) * 141.73 * 119.62 * 94.62 ' 
* C 6 E Loss lft) * 0.00 * cum sA (acres1 * 37.95 ' 14.81 * 22.65 ' 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross 
section. This may indicate the need for additional crass sections. 

CROSS SECTION OUTPUT Profile f2 
~ t r r * * * * * * , t * * r * * * * * , * * * * ~ ~ * ~ ~ ~ ~ ~ , + * ~ * * * * ~ ~ * ~ ~ ~ * ~ * ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ * ~ * * * * ~ ~ ~ ~ ~ ~ * * * ~ ~ * * * * * ~ ~ ~ ~ ~ ~ ~ * . * ~  

* E.G. Elev lftl * 1555.30 * Element * Left 08 ' Channel * Right 0B ' 
* Vel Head ifti * 0.68 ' Wt. n-Val. 0.033 * 0.042 * 0.033 ' 
* W.S. Elev lit) * 1554.62 * Reach Len. lftl * 419.39 * 418.74 ' 364.02 ' 
* Crit W.S. (ftl *  low Area (sq ftl * 241.45 * 348.97 ' 57.89 * 
* E.G. Slope lft/ftJ *0.003678 ' Area lsq ftl * 241.45 * 348.97 * 57.89 * 
* Q Total IcfsJ * 4250.00 * Flow (cfsl * 1630.53 ' 2517.27 ' 302.19 
* Top Width (ftl * 139.00 * Top Width lftl * 57.46 ' 62.78 * 18.76 * 
* vel Total (ft/sJ * 6.56 ' Avg. vel. lft/sl * 6.75 ' 6.64 * 5.22 . 
* Max Chl Dpth (ft) * 7.59 * Hydr. Depth lit) * 4.20 ' 5.56 * 3.09 ' 
* conv. Total (crs) * 70078.8 * Conv. (cfsl * 26886.1 ' 38209.8 * 4982.9 ' 
Length Wtd. ifti * 411.55 * Wetted Per. lftl * 62.09 * 64.10 * 21.90 * 
Min ch ~1 lftl 1547.03 ' Shear (lb/sq ft) + 0.89 * 1.25 0.61 * 

* Alpha 1.01 * Stream Power (lb/ft sl * 6.03 * 8.30 * 3.17 * , ' Frctn LOSS (ftl 1.73 * cumvolume (acre-ftl + 36.25 * 126.00 * 22.03 * 
/ * C 6 E Loss lftl * 0.01 * Cum SA lacresl 5.32 ' 14.81 * 3.28 * 

r r * * t t , , r r , r * x ~ * r * * , ~ ~ * , , , , * ~ * ~ * ~ ~ * + * , , , * , , ~ ~ , * + * * * * * ~ . * . . . * ~ * ~ * * ~ . ~ . . ~ . ~ ~ ~ , * * * * * ~ ~ ~ ~ ~ ~ ~ * + * ~ ~ * ~  

warning: The energy lass was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile #1 
* * * * * * * * r t t , * * l * t * * . ~ , . , + * + * ~ , . * * . , , * * * * , * ~ ~ ~ ~ ~ ~ ~ * ~ + ~ * * ~ , ~ ~ ~ . ~ * * ~ . ~ ~ ~ ~ ~ ~ ~ * * * * ~ ~ ~ ~ ~ ~ ~ , * * * * ~ ~ ~ * ~ . * *  

* t i * i * * * * * * * * * t * * *  

* Pos * Left Sta * Right Sta * Flow * Area * W.P. * Percent * 
Hydr * Velocity * 

Iftl Ift) . (CfS1 * (Sq ftl * lftl * Con" 
'Depthlft) * Ift/s) * 
* 1 + LOB 9779.61 * 9967.46 * 1832.55 * 332.37 ' 122.62 ' 43.12 ' 
2.72 ' 5.51 * 
* 2 * Chan 1 9967.46 3 10030.24 * 1729.10 * 286.17 ' 64.10 * 40.60 
4.56 ' 6.04. * 
' 3 * ROB . 10030.24 ' 10207.72 ' 688.35 * 199.60 * 148.85 ' 16.20 * 
1.34 * 3.45 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

/*, .**+*********** 

warning: The energy loss was greater than 1.0 ft (0.3 m) . between the current and previous cross 
section. h his may indicate the need for additional cross sections. 

Profile t2 
* * * * t * * * * * * * * i * * * * + * I * * * , . ~ ~ * * * * * * ~ + ~ ~ ~ * ~ , ~ * * * * + ~ * ~ ~ ~ * * * * * * ~ % ~ ~ ~ * * ~ * * * + * ~ . * . * * ~ * * * ~ ~ ~ + * * ~ * * * * * ~ ~ *  

2**,,*+,,.***,**+, 

* POS * Left Sta ~ i g h t  Sta ' Flow * Area ' w.P. * Percent * 
Hydr * Velocity ' 

lftl lftl lcfsl * (sq ftl * Iftl ' con" 
'Depthlft) * lft/sl * 
' 1 * LOB * 9779.61 * 9967.46 * 1630.53 ' 241.45 * 62.09 * 38.37 * 
4.20 * 6.75 



' 2 Chan 9967.46 ' 10030.24 * 2317.27 ' 348.97 ' 64.10 - 54.52 * 
5.56 * 6.64 * 
' 3 * ROB * 10030.24 ' 10207.72 * 302.19 57.89 * 21.90 * 7.11 * 
3.09 * 5.22 * 
.................................................................................................. 

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section.   his may indicate the need for additional cross sections. 

I CROSS SECTION 

RIVER: WASH 3-WEST 
REACH: REACH-1 RS: 0.781 

INPUT 
Description: 
Station Elevation Data num= 45 

Sta Elev Sta  lev s t a  Elev Sta Elev Sta  lev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
9746.73 1553.06 9766.73 1552.67 9786.74 1552.31 9806.74 1551.96 9826.75 1551.64 
9835.45 1551.5 9846.75 1551.33 9866.75 1550.96 9886.76 1550.55 9890.4 1550.44 
9906.76 1550.07 9908.53 1550.03 9921.12 1549.1 9926.76 1549.05 9946.77 1549.29 
9966.77 1549.23 9974.66 1549.01 9985.09 1545.38 9986.78 1545.610004.96 1545.22 

10006.78 1546.1910013.99 1548.7710026.78 1549.2110046.79 1549 10052.3 1548.84 
10063.05 1546.510066.79 1547.6610073.87 1549.2310086.79 1549.78 10106.8 1549.97 
10111.92 1550.03 10126.8 1550.3410146.81 1550.710161.74 1551.1210166.81 1551.36 
10186.81 1552.4910206.82 1553.68 10209 1553.6210226.82 1554.53 10244.1 1555.74 
10246.82 1555.8710266.83 1556.3110286.41 1556.3810286.83 1556.3610306.84 1556.42 

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n val 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Eapan 
9966.7710046.79 426.411 420.403 395.114 .I .3 

CROSS SECTION OUTPUT Profile 111 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* E.G. Elev lftl * 1552.31 * Element * Left 08 * Channel * Right OB * 
vel Head lftl * 0.47 * Wt. n-Val. * 0.033 * 0.042 * 0.033 

* W.S. Elev lftl * 1551.84 Reach Len. lftl * 426.41 * 420.40 * 395.11 * 
* Crit W.S. lftl * Flow Area Isq ftl * 227.77 * 331.58 * 252.09 * 
* E.G. Slope Ift/ft) -0.004848 * Area lsq ftl 227.77 * 331.58 * 252.09 * 
* Q Total lcfsl 4250.00 * Flow lcfsl * 931.89 " 2084.13 * 1233.97 * 
* Top Width (ft) 361.32 * Tap Width lftl * 152.73 * 80.02 ' 128.57 * 
* Vel Total lft/s) * 5.24 * Avg. Vel. lft/sl * 4.09 * 6.29 ' 4.89 * 
* Max Chl Dpth lft) 6.62 * Hydr. Depth lft) * 1.49 * 4.14 * 1.96 * 
' C~nv. Total lcfsl * 61038.9 Con". lcfs) * 13383.9 * 29932.5 17722.4 ' 
Length Wtd. lftl * 414.87 * Wetted Per. lit) * 152.78 * 81.35 + 129.22 * 

* Min Ch El Iff1 * 1545.22 * Shear llb/sq ftl 0.45 ' 1.23 0.59 * 
Alpha * 1.09 * Stream Power llb/ft s)  * 1.85 * 7.75 * 2.89 * 
Frctn Loss lft) * 1.82 * Cumvolume lacre-ftl ' 139.03 * 116.65 ' 92.73 * 

* C 6 E Loss lft) * 0.01 * Cum SA (acres) 36.63 * 14.12 ' 21.49 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy lass was greater than 1.0 ft 10.3 ml. between the current and previous crass 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUl 
. . . . . . . . . . . . . . . . . . . .  
* E.G. Elev lftl 
' Vel Head iftl 
* W.S. Elev Iftl 
Crit W.S. lftl 

* E.G. Slope lft/ftl 
' Q Total lcfsl 
* Top Width lit1 
+ Vel Total lft/sl 

' Proflle 112 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* 1553.56 * Element * Left OB Channel * Rlght OB * 
* 0.81 * Wt. n-Val. * 0.033 0.042 * 0.033 * 
* 1552.75 * Reach Len. lft) * 426.41 420.40 * 395.11 * 

*  low Area lsq ftl * 19.37 403.94 * 107.57 * 
*0.004830 * Area Is9 ftl * 79.37 ' 403.94 * 107.57 * 
* 4250.00 * Flow lcfs) * 519.25 ,2890.74 * 840.01 * 
* 125.00 ' Top Wldth lft) * 22.77 ' 80.02 * 22.21 a 

* 7.19 Avg. Vel. lft/sl * 6.54 * 7.16 * 7.81 * 
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* Max Chl Dpth lft) * 7.53 * Hydr. Depth lft) * 3.49 * 5.05 * 4.84 * 
* conv. Total lcfs) 61151.7 + COD". fcfs) * 7471.3 * 41593.7 * 12086.6 * 
Length Rtd. lft) * 416.78 * Wetted Per. lft) 26.26 * 81.35 * 27.29 * 

* Min Ch El fft) * 1545.22 " Shear llb/sq ft) 0.91 * 1.50 * 1.19 * 
Alpha 1.01 * stream Power llb/ft s )  ' 5.96 + 10.71 * 9.28 ' 

* Frctn Loss lft) 1.76 * Cumvolume (acre-ft) . 34.71 * 122.46 * 21.34 * 
c 6 E Loss lft) * 0.03 * Cum SA (acres) * 4.93 * 14.12 * 3.11 * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need far additional cross sections. 

Profile tl 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

***,***,****,**,** 
* Pos Left Sta Riqht Sta * Flow Area ' W.P. + Percent * 

Hydr ' Velocity * 
* Ift) fftl * ICfs) * l s q  ft) ' Ift) * Con" 

*Depthfft) * lft/s) 
* 1 + LOB 9746.73 * 9856.75 * 19.58 ' 14.57 * 42.72 * 0.46 * 
0.34 * 1.34 ' 
* 2 LOB + 9856.75 * 9966.77 * 912.31 * 213.20 110.07 * 21.47 * 
1.94 * 4.28 
' 3 * Chan 9966.77 * 10046.79 * 2084.14 + 331.58 ' 81.35 * 49.04 * 
4.14 * 6.29 * 
* 4 ROB 10046.79 * 10176.81 1233.97 * 252.09 ' 129.22 * 29.03 * 
1.96 * 4.89 * 
**+**.*.*.***,. l . * * , * * , ~ ~ * * i * _ * * , , ~ * * * * * , * ~ , * * * * * ~ . * * ~ * * , . * * , * * + * ~ * * * ~ * ~ * * ~ ~ , , ~ * ~ * * . . . *  

Warning: ?'he energy lass was greater than 1.0 ft 10.3 mi. between the current and previous crass 
section. This may indicate the need for additional cross sections. 

Profile 1 2  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* * * * * * * * * * . . t l f * i *  

* Po3 * Left Sta Riqht Sta ' Flow * Area ' W.P. * Percent * 
Hydr * Velocity 

* lftl * Ift) (cfs) * fsq ft) Ift) * conv 
'Depthlft) * fft/sl 
' 1 * LOB 9856.75 ' 9966.77 * 519.25 * 79.37 ' 26.26 * 12.22 ' 
3.49 * 6.54 * 
* 2 * Chan . 9966.77 ' 10046.79 * 2890.74 403.94 * 81.35 + 68.02 * 
r, nq + 7.16 -... 
* 3 * ROB * 10046.79 ' 10176.81 840.01 ' 107.57 * 27.29 * 19.77 * 
4.84 * 7.81 * 
. . t * * * . . ~ * + t / * + * f , l * ~ , ~ * * * * * * * ~ ~ * ~ , * * . ~ * * ~ ~ * . , , * * ~ ~ ~ , . , ~ * * ~ ~ . ~ . * . ~ * * * * * ~ ~ * ~ ~ * ~ , . , ~ ~ ~ * + * ~ ~ * , * * * ~ * . *  

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: WASH 3-WEST 
REACH: REACH-1 RS: 0.701 

INPUT 
Description: 
station Elevation Data num= 49 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
*****..l,,******,***~,~~,,*~~.,*~+.,,~****,,,,*,****~,,~..**~*~~*.,*.~~~~~*****~ 
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* 5 * ROB * 10150.41 * 10260.48 * 55.71 * 26.07 * 36.18 * 1.31 * 
0.72 * 2.14 * 

\ .........*.**** " * * * , ~ ~ , ~ * ~ . ~ ~ ~ , . ~ * ~ , + * * * . * * ~ ~ ~ * * * * ~ h ~ ~ * ~ * ~ * * * * . ~ * * * * * * * * * * ~ * * * * * * * * * * * * * * ~ ~ * * ~ ~ * *  

Warning: The energy loss waJ greater than 1.0 ft (0.3 mi. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile H2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*,,,******.**,**** 
* POS Left Sta ' Right Sta * Flow * Area W.P. * Percent * 

Hydr * Velocity ' 
* ifti * ffti icfsi * (sq ftl * Ifti * Conv 

tDepthifti * (ftisl * 
-' 1 * LOB * 9800.46 * 9980.46 ' 1030.71 * 152.24 * 39.51 . 24.25 * 
4.42 * 6.17 * 
+ 2 * Chan * 9980.46 * 10040.47 * 2414.51 * 353.48 60.77 58.22 * 
5.89 * 7.00 ' 
* 3 * ROB 10040.47 * 10150.41 * 744.19 * 119.36 * 35.01 ' 17.52 ' 
3.19 + 6.24 * 
I * * * * * * * * . * l * + * * * + i * ~ ~ ~ ~ , * * * ~ ~ ~ ~ ~ ~ ~ . . * * * * * * ~ * ~ , * * ~ ~ ~ ~ ~ * ~ . ~ * * * ~ ~ ~ ~ . * * * ~ * ~ * ~ * ~ , ~ * ~ ~ * ~ , * * ~ * * * * * , , * * ,  

.**************,** 

Warning: The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous crass 
section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: MASH 3-WEST 
REACH: REACH-1 RS: 0.618 

INPUT 
Description: 
Station Elevation Data num= 40 

Sta Elev Sta Elev Sta Elev Sta Elev Ste Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9663.43 1549.34 9683.43 1548.92 9703.44 1548.49 9719.61 1548.16 9123.44 1548.08 
9743.44 1541.64 9763.44 1547.29 9783.45 1547.00 9787.26 1547.02 9803.45 1546.82 
9822.07 1546.53 9823.45 1546.54 9031.36 1545.10 9840.41 1546.36 9843.45 1546.34 
9863.46 1546.21 9883.46 1546.19 9903.46 1546.28 9923.46 1546.31 9923.52 1546.37 
9943.41 1546.13 9963.41 1545.49 9912.14 1544.90 9983.47 1542.16 9985.63 1541.71 
9991.57 1541.1410003.47 1543.5710008.46 1545.0610023.48 1543.9610028.21 1543.15 

10043.48 1544.3110063.40 1545.510069.94 1545.8410083.48 1546.3310103.49 1547.01 
10123.49 1541.9510121.26 1548.0510143.49 1549.7510158.03 1551.0810163.49 1551.29 

Manning's n values num= 3 
Sta n Val Sta n Val Sta n Val 

* * * * * * l t * * * * / , , * + t * + * * ~ ~ ~ * ~ * , * * . * ~ ~ * ~ ~ , ~ * * * * ~ ~ * * *  

9663.43 ,033 9963.47 .04210043.48 ,033 

Bank Sta: Left. Right Lengths: Left Channel Right Coeff Contr .  Expan 
9963.4110043.48 310.115 391.99 413.854 .1 .3 

CROSS SECTION OUTPUT Profile HI 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev Lft) * 1548.46 + Element "eft OB * Channel * Right 08 * 
* Vel Head (ft) * 0.52 * Wt. "-Val. * 0.033 * 0.042 ' 0.033 + 

* w.S. Elev lfti 1541.94 - Reach Len. Lfti 310.12 * 391.99 ' 413.85 * 
Crit W.S. (ft) Flow Area (sq fti * 319.19 * 340.29 * 135.42 * 

* E.G. slope (ftlft) *0.005415 ' Area (sq ft) * 319.79 ' 340.29 ' 135.42 * 
* Q Total Icfs) * 4250.00 * Flow ( ~ £ 5 )  * 1305.20 2307.29 ' 637.51 ' 
* Top Width iftl * 393.75 Top Width ( f t i  2 233.85 * 80.01 - 79.88 * 
* Vel Total (ft/s) 5.34 * Avg. vel. lftisl * 4.08 * 6.78 4.11 * 
* Max Chl Dpth ifti * 6.23 * Hydr. Depth (ft) * 1.31 * 4.25 - 1.10 * 
* Conv. Total (cfs) * 57752.6 * Con". (cfsl * 11736.1 * 31353.4 ' 8663.1 
* Length Wtd. (fti 374.85 ' Wetted Per. ifti * 233.93 * 80.97 * 19.97 * 
' Min Ch El (ft) * 1541.71 * Shear Ilbisq fti * 0.46 * 1.42 * 0.57 * 
* Alpha 1.11 * Stream Power (lb/ft s) * 1.89 * 9.63 ' 2.10 * 
Frctn Loss (ftl * 1.43 ' Cumvolume (acre-fti * 133.24 ' 110.43 ' 88.39 ' 



* C 6 E LOSS ift) + 0.06 * Cum SA (acres) * 32.77 * 12.74 * 19.13 ' 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

---P 

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #2 
f * * * * * * * * * f * * * * * * * * * i l * * * * * % * * , , * * * , % * * a , * + * * * * * * * * * * * * * * , + * * * , * * * * , * * * * * , * + * * * * * * * * + * * + , * * * , , *  

* E.G. Elev ift) 1549.69 * Element * Left OB * Channel * Right OB 
Ye1 Head (it) 
W.S. Elev lft) 

* Crit W.S. lft) 
* E.G. Slope ift/ft) 
* Q Total icfsl 
* Top Width (ftl 
vel Total ift/s) 

* Max Chl Dpth ift) 
* Conv. Total icfsl 
* Lenoth Wtd. lftl 

wt. n-val. 
Reach Len. ift) 
Flaw Area isq ft) 
Area isq ft) 
Flaw lcfs) 
Tap Width ift) 
Avg. vel. ift/s) 
Hydr. Depth iff) 
CODY. ICfSl . . 
Wetted Per. lit1 . . 

~ln-ch El iftl 1541.71 Shear ilb/sq ft) * 0.98 * 1.90 ' 1.24 * 
* Aloha * 1.01 * Stream Power llblft sl * 6.53 * 15.28 ' 9.54 r 

* Frctn Loss ift) * 1.42 + CumVolume (acre-ft) * 32.47 * 114.98 19.40 * 
* C 6 E LOSS (ft) * 0.14 * Cum SA iacresl * 4.35 * 12.74 2.63 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: 

Warning: 

The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need far additional cross sections. 
The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* * * * * * * * , * + * * * * * a *  

* POS * Left Sta * Right Sta Flow * Area * W.P. * Percent 
Hydr ' Velocity * 

' iftl (ft) " icfs) * (sq ft) * iftl * Conv 
'Depthifti * ift/sl * 
* 1 * LOB * 9663.43 * 9813.45 * 143.28 * 58.88 * 83.84 * 3.37 
0.70 ' 2.43 * 
* 2 * LOB * 9813.45 * 9963.47 ' 1161.91 * 260.91 * 150.09 * 27.34 * 
1.74 * 4.45 * 
' 3 * Chan * 9963.47 * 10043.48 2307.29 * 340.29 * 80.97 * 54.29 * 
4.25 * 6.78 ' 
* 4 * ROB 10043.48 ' 10103.49 ' 620.74 ' 126.13 * 60.07 * 14.61 * 
2.10 * 4.92 * 
* 5 ROB * 10103.49 10163.49 ' 16.77 ' 9.29 * 19.90 * 0.39 * 
0.47 * 1.81 * 
* * * / * t * f * * * t * * * * * * l * * ~ * * * * * * * * * * * * * * * * * * , * * , + * * ~ , ~ * ~ * * * * * * * ~ ~ ~ ~ ~ ~ , * * ~ * ~ ~ * + , * * * * * * * * ~ ~ * * * * * * * * * ~ , *  

***,*******,*+,%.* 

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section.  his may indicate the need for additional cross sections. 

Profile 82 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*,********,****,** 
* POS Left Sta * Right Sta * Flow Area ' W.P. * percent * 

Ilydr * Velocity * 
* iftl * (ft) * iCf5) * (Sq ft) * ift) * conv 

*Depthift) ' (ft/s) * 
' 1 * LOB 9813.45 * 9963.47 497.48 ' 75.07 ' 29.01 * 11.71 ' 
2.84 ' 6.63 
* 2 * Chan * 9963.47 * 10043.48 3251.49 * 403.47 * 80.97 * 76.51 * 
5.04 ' 8.06 * 
* 3 ROB 10043.48 * 10103.49 ' 501.03 * 64.96 * 19.99 * 11.79 * 
3.93 ' 7.71 ' 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

****+***+,****,*** 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
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Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: WASH 3-WEST 
REACH: REACH-1 RS: 0.544 

INPUT 
Description: 
Station Elevation Data num= 56 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
* + * t * * t t * / * * * l . * * * * ~ ~ ~ ~ ~ * ~ . ~ * , ~ * * * * * * * * * * ~ * ~ * * * , * . ~ ~ ~ ~ ~ ~ * ~ * * * * . , * * * * * * ~ , . * * * ~ * ~ , *  

9725.58 1549.13 9738.43 1548.92 9747.57 1548.76 9763.35 1548.44 9769.56 1548.29 
9786.54 1547.89 9791.55 1547.79 9813.54 1547.24 9834.65 1546.62 9835.53 1546.6 
9846.06 1546.28 9857.52 1545.86 9879.51 1544.77 9882.76 1544.62 9901.32 1543.81 
9901.5 1543.85 9923.49 1543.28 9930.87 1543.13 9945.48 1542.81 9963.96 1542.52 
9967.47 1541.43 9976.16 1540.52 9978.98 1540.72 9981.39 1540.43 9989.46 1540.56 

10004.97 1540.5310011.45 1542.1110021.93 1543.3110027.08 1544.3310033.44 1544.89 
10044 1544.7710055.44 1544.3710075.19 1544.1210077.43 1544.0910078.61 1544.08 

10099.42 1544.410121.41 1544.64 10123.3 1544.67 10143.4 1544.96 10150.7 1545.04 
10165.39 1545,2410171.41 1545.3410187.38 1545.5710209.37 1546.1610213.85 1546.35 
10219.52 1546.9210231.36 1547.9310253.35 1549.6210267.63 1550.5110275.34 1550.93 
10291.39 1552.1610297.33 1552.2210315.74 1552.3710319.32 1552.3510341.31 1552.4 
10355.35 1552.28 

Manning's n Values "urn= 3 
Sta n val Sta n Val Sta n Val 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9945.4810033.44 230.902 320.516 325.895 .1 .3 

Warning: The conveyance ratio (upstreain conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT 
* *  ~~~....,,**..,~~*. 
+ E.G. Elev (ft) 
Vel Head (ft) 

* W.S. Elev (it) 
Crit W.S. (ft) 

* E.G. Slope (ft/ft) 
* Q Total Icfs) 
* Top Width (ft) 
vel Total (ft/s) 

* Max Chl Dpth (ft) 
' Con". Total (cfs) 
* Length Wtd. (ft) 

Min Ch El ifti 

Profile # 2  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1548.13 ' Element Left OB ' Channel * Right 08 ' 
* 0.49 ' Wt. "-Val. * 0.033 * 0.042 * 0.033 * 
1547.64 ' Reach Len. (£ti * 230.90 * 320.52 325.90 ' 

Flow Area (sq ftl * 192.63 * 506.12 * 63.43 '. 
.0.002537 * Area (sq ft) * 192.63 * 506.12 * 63.43 . 
* 4250.00 * Flow (cfs) ' 3098.49 2882.63 * 268.80 
* 154.00 ' Top Width (it/ * 44.48 * 87.96 * 21.56 ' 
* 5.58 * Avg. vel. (ft/s) 5.70 * 5.70 * 4.24 * 

7.21 * Hydr. Depth ifti * 4.33 ' 5.75 * 2.94 ' 
* 84372.1 * conv. ices) 21807.6 * 57226.6 * 5337.9 * 
* 302.29 Wetted Per. ift) 48.32 * 88.58 * 24.82 ' 
* 1540.43 Shear (lb/sq ft) * 0.63 ' 0.91 * 0.40 * 



* 1.01 * Stream Power ilb/ft $1 * 3.60 * 5.15 1.72 * 
~rctn Loss iftl 0.62 *CumVolumeiacre-ftl 31.51 * 110.89 * 18.79 * 

Profile #1 
f * * * * * * * * * * * * * * f * * * ~ + ~ ~ ~ * * * * f * * * * * * * ~ * * * * + * , * + ~ * ~ ~ ~ ~ * * * * * * * * * ~ * ~ * ~ ~ * ~ ~ ~ ~ ~ ~ * * * * * * * * ~ . * * * ~ ~ ~ ~ ~ * + * * *  
%*+****>** .*******  

POS * Left Sta ' Right Sta * Flow * Area * W.P. ' Percent + 

Hydr * Velocity ' 
l f+ l  

* (ft/sl 
* LOB 
0.19 ' 

* LOB 
3.96 * 

Chan 
5 - 3 1  * 

* iftl * (cfs) ' (sq ftl * 

* 9835.53 * 0.01 * 0.04 * 

* 9945.48 " 936.74 * 236.64 * 

* 10033.44 ' 2219.00 * 418.22 * 

iftl * 

1.70 * 

110.03 * 

88.58 * 
.. - .... - 4 * ROB * 10033.44 * 10194.39 * 1074.87 * 304.34 * 160.98 * 25.29 ' 
1.89 * 3.53 * - ~~ ~~.~ 
* 5 * ROB * 10194.39 ' 10355.35 * 19.39 12.43 * 22.40 * 0.46 * 
0.56 * 1.56 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* * * * * * * * * * * a * * * * * +  

warning:  he conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

Profile #2 
I * t ~ f * * * * * * f , * * t * f ~ * ~ , * , ~ * , * * * l l * * * * * * ~ ~ * * ~ * ~ ~ ~ ~ * * * * * * ~ . * ~ * ~ * ~ ~ , * ~ * * * * * * * * * ~ * , ~ , * * ~ * ~ * * * * *  

,+.**********.**** 
* POS Left Sta * Right Sta * Flow ' Area * W.P. * Percent * 

Hydr * Velocity * 
* ift) iftl * icfal * is4 ftl (ft) * con" 

'Depthift) * (ft/s) * 
* 1 * LOB * 9835.53 * 9945.48 ' 1098.49 * 192.63 48.32 * 25.85 * 
4.33 * 5.10 * 
2 * Chan * 9945.48 * 10033.44 ' 2882.63 * 506.12 * 88.58 ' 67.83 * 

5.75 * 5.70 ' 
* 3 * ROB 10033.44 * 10194.39 * 268.88 * 63.43 * 24.82 * 6.33 * 
2.94 * 4.24 * 
* * * * * * * * * * + * * * * * * * * _ / * * * * 2 * * * * * * * * * , + * * * * * * * * * * + , * * * + * * * * * * * + * * * * * * * . % * * , * * * * * * * * * * + , * * * * * , * * * % * * %  

%**.*****.*******, 

CROSS SECTION 

RIVER: WASH 3-WEST 
REACH: REACH-1 RS: 0.483 

INPUT 
Description: 
station Elevation Data num= 42 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Manning's n Values num= 3 
Sta n val Sta n Val Sta n Val 

* * . * * * * . * * * + * * * * + * * * * * * * * * A * * * * . * + , * * * * * * . * , , * * "  

9540.5 ,033 9964.16 .04210049.62 .033 

Bank Sta: Left Right Lengths: Left channel Right Coeff Contr. Expan. 
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CROSS SECTION OUTPUT Profile I1 
I t t * * * * * , * + * , f . * * * * ~ , * , , , ~ ~ ~ * ~ ~ . * ~ , * ~ * , , * * * ~ , * ~ * , * , * * * ~ . , ~ * ~ . . * * , * ~ ~ ~ , ~ ~ * * * ~ ~ ~ ~ * , ~ * * * ~ * ~ * , ~ * ~ , *  

E.G. Elev ift) 1546.50 * Element * Left OB * Channel * Right 08 * 
' Vel Head iftl 0.12 * wt. n-val. 0.033 0.042 * 0.033 * 
W.S. Elev lftl * 1546.38 * Reach Len. (ftl * 334.02 * 421.22 * 448.60 ' 

* Crit W.S. (ft) * Flow Area (sq ftl 515.95 * 502.32 * 554.56 * 
E.G. Slope ift/ft) *0.000802 ' Area Isq ft) * 515.95 * 502.32 * 554.56 * 

* Q Total (cfsj 4250.00 + Flow icfsl 1296.52 * 1642.28 * 1311.20 * 
* Top Width ift) * 490.92 * Top Width (ftl 186.48 * 84.86 ' 219.58 * 
* Vel Total lft/sl + 2.70 Avg. Vel. (ftfs) * 2.51 ' 3.27 * 2.36 * 
* Max Chl Dpth (ft) * 7.09 * Hydr. Depth (ftl 2.77 * 5.92 ' 2.53 * 
Conv. Total icfsl 1150041.5 ' Conv. icfs) * 45772.3 ' 57978.9 * 46290.3 * 
Length Wtd. (ft) 390.15 *Wetted Per. (ft) * 186.56 * 85.24 * 219.11 

* Min Ch El ift) * 1539.29 + Shear (lb/sq ftl 0.14 * 0.30 * 0.13 
Alpha * 1.07 Stream Power (lb/ft $1 ' 0.35 * 0.97 * 0.30 ' 
Frctn Loss (ftl . 0.29 + Cum Volume (acre-ft) ' 129.26 * 103.63 * 82.98 ' 
C 6 E LOSS iftl * 0.00 ' Cum SA (acres) * 30.75 ' 11.35 * 16.38 + 

+ + * f * * t f , t * + * f * * * * * ~ * * * * , * * * ~ . ~ . * * ~ * * , , * * * + ~ ~ ~ ~ , * * * ~ * * , * , ~ , ~ ~ . . * * * , * * * ~ * * ~ * ~ * * * * ~ * * * * * ~ . ~ ~ , ~ ~ ~ ~  

CROSS SECTION OUTPUT Profile #2 
***,,*,**,/*t*t**++,*+,*~,*,***,~~*~*,*.****~~.,.*'~+,******~~~~~**~**.****~~.*~**~*.**~~~*~*** 

E.G. Elev (ft) 1547.48 Element + Left 08 * Channel * Right 08 
* Vel Head ifti + 0.38 ' Wt. "-Val. + 0.033 * 0.042 ' 0.033 * 
* W.S. Elev iftl * 1547.10 * Reach Leo. (ftl 334.02 * 421.22 448.60 * 
* Crit W.S. ift) * Flow Area isq ft) + 150.87 * 563.42 ' 146.42 * 
" E.G. Slope (ftfft) '0.001681 ' Area  lsq it) 150.87 * 563.42 * 146.42 * 
Q Total icfs) * 4250.00 Flow I c ~ s I  + 687.72 ' 2818.12 * 684.16 * 
Top Width ift) * 152.00 * Top Width (ft) * 34.16 ' 84.86 + 32.38 * 
Vel Total ift/s) * 4.94 * Avg. Vel. Iftfs) * 1.56 ' 5.11 ' 4.67 * 

* Max Chl Dpth ift) * 7.81 * Hydr. Depth Ifti * 4.34 * 6.64 * 4.52 * 
* Conv. Total lcfs) *103665.1 ' can". icfs) 16774.8 * 70202.5 + 16687.8 ' 
Length Wtd. lftl 402.88 . Wetted Per. ift) 38.88 * 85.24 + 36.36 * 

* Min Ch El (ftl * 1539.29 ' Shear ilb/sq ftl * 0.41 0.69 * 0.42 . 
+ Alpha * 1.01 'StreamPower(lb/fts)* 1.86 ' 3.54 + 1.97 * 
* Frctn Loss iftl 0.55 ' CurnVolume (acre-ft) 30.60 * 106.96 * 18.01 * 
* C 6 E LOSS (ftl 0.02 Cum SA (acres) + 3.89 * 11.35 ' 2.24 * 
* / t + * * + * , t * * * * + * * * / ~ ~ * * , . * * * * , * . * ~ * * * , , ~ * ~ ~ ~ ~ . . ~ ~ ~ ~ ~ * ~ ~ ~ ~ * . * ~ . * . * + * * * . . * * ~ * ~ * * * ~ ~ . . * ~ ~ ~ ~ . ~ ~ ~ ~ ~ ~  

Profile #1 
I * t * ~ * * t * * , * * ~ * , * , , * + * ~ , , , , * * * * , * * * ~ * * , * . , + , ~ ~ . . . * * ~ ~ , * * * * ~ . ~ * ~ * ~ * * * * ~ ~ * + ~ * ~ ~ ~ * * * ~ ~ ~ . ~ * * * . . * * * ~ * ~  

,*,*****.****..*** 
* POS " Left Sta Right Sta ' Flow Area ' W.P. * Percent * 

Hydr ' Velocity * 
* lftl + lftl * (cfs) * isq ft) iftl Con" 

'Depthift) * iftfs) * 
* 1 + LOB r 9752.63 * 9364.76 * 1296.52 * 515.95 * 186.56 * 30.51 * 
2.71 2.51 ' 
' 2 + Chan + 9964.76 ' 10049.62 ' 1642.28 ' 502.32 85.24 * 38.64 * 
5.92 ' 3.27 ' 
* 3 ROB 10049.62 * 10205.18 * 1226.17 * 486.14 * 155.65 * 28.87 * 
3.13 ' 2.52 * 
' 4 * ROB 10205.18 * 10360.74 84.42 * 68.41 * 64.06 * 1.99 f 
1.07 * 1.23 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Profile 42 
, l * * f , * * * * * . * * * * * , * . * I f . * * * ~ ~ , , * ~ * , . , , , * * , , ~ * , , , * , * ~ ~ , ~ * * . * . * + * * * , * * ~ , , , * , * , * * , . . * * * , * * ~ ~ ~ ~ . * * * * . *  

*******,,*,**,.+*. 
Pos * Left Sta ' Right sta * Flow ' Area * W.P. * Percent ' 

Hydr Veloclty * 
+ lftl ift) + Icfs) * lsq ft) * (ftl * Conv 

*Dopth(Et) lft/sl ' 
' 1 * LOB * 9152.63 ' 9964.76 687.72 ' 150.87 * 38.88 * 16.18 ' 
4.34 * 4.56 " 
* 2 Chan 9964.76 . 10049.62 + 2878.12 * 563.42 ' 85.24 ' 67.72 * 
6.64 * 5.11 * 
* 3 * ROB 10049.62 ' 10205.18 ' 684.16 ' 146.42 * 36.36 * 16.10 ' 
4.52 * 4.67 + 



CROSS SECTION 1 

RIVER: WASH 3-WEST 
REACH: REACH-1 RS: 0 .403  

INPUT 
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 nun= 5 1  

S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  
**l**.t**.*****~*******~~~.************************.***.,*f**********.~****t***** 

9549 .87  1 5 4 8 . 4 7  9557.48 1548 .19  9578 .49  1547 .59  9599 .51  1 5 4 7 . 2 5  9615 1547 .27  
9620.52 1 5 4 7 . 2 9  9641.54 1547 .26  9653.48 1 5 4 7 . 0 9  9662 .56  1546 .75  9680 .13  1546 .57  
9683 .57  1 5 4 6 . 5 1  9704 .59  1546  9725 .6  1 5 4 5 . 2 3  9726 .21  1545 .32  9745 .27  1544 .34  
9746 .62  1544 .27  9767 .63  1544 .08  9781 .61  1543 .99  9788 .65  1543 .66  9809 .66  1542 .93  

9810.4 1 5 4 2 . 9 1  9830.68 1 5 4 2 . 1 5  9851 .69  1541 .44  9857 .55  1541 .29  9872 .71  1 5 4 0 . 9 8  
9875 .53  1540.94 9893.72 1540 .72  9914 .74  1540 .46  9920 .48  1 5 4 0 . 4 1  9935.75 1540 .34  
9940 .66  1540.34 9956.77 1540 .34  9975 1 5 4 0 . 2 3  9977.79 1540.05 9986.87 1539.69 
9997 .01  1 5 3 8 . 3 5  9998 .8  1538 .3810005 .79  1538 .5610014 .71  1538.3110018.65 1539 .5  

10019.82 1539.3710031.18 1540 .5510039 .39  154210040 .83  1542 .510061 .85  1546 .61  
10065 .08  1547 .3210070 .92  1547.3610082.86 1548.1510102.27 1549 .610103 .88  1549 .64  
1 0 1 0 9 . 0 1  1 5 4 9 . 8 7  

M a n n i n g ' s  n V a l u e s  n m =  3 
S t a  n v a l  s t a  n v a l  s t a  n va l  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Bank S t a :  L e f t  R i g h t  L e n g t h s :  L e f t  Channe l  R i g h t  C o e f f  C o n t r .  Expan 
9940 .6610031 .18  271 .255  2 4 6 . 4 3  233.107 .1 . 3  

a CROSS SECTION OUTPUT P r o f i l e  # 1  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

E.G. E l e v  ( f t )  1 5 4 6 . 2 1  ' Element  * L e f t  08 Channe l  * R i g h t  OB * i 
* Vel Head ( f t )  * 0 . 1 3  * W t .  n-Val. * 0 . 0 3 3  * 0 .042  * 0.033 * 
* W.S. E l e v  ( f t )  1 5 4 6 . 0 8  * Reach Len .  ( f t )  * 271.26 * 246 .43  ' 2 3 3 . 1 1  * 
* C r i t  W.S. ( f t )  * Flow A r e a  l s q  f t )  * 819 .66  583.44 * 7 7 . 7 4  ' 
* E.G. S l o p e  ( f t / f t )  *0 .000689  * A r e a  (sq f t l  * 8 1 9 . 6 6  * 583 .44  ' 77.74 * 
* Q T o t a l  ( c f s i  * 4250.00 * Flow ( c f s i  * 2199 .58  * 1 8 7 1 . 1 6  ' 179 .26  * 
* Top Width ( f t )  357 .86  * Top Wid th  ( f t l  * 239.38 ' 9 0 . 5 2  * 2 7 . 9 6  * 
* Vel  T o t a l  ( f t / s l  * 2.87 ' Avg. V e l .  ( f t / s )  * 2 . 6 8  * 3 . 2 1  ' 2 . 3 1  * 
* Man C h l  Dpth ( f t l  * 7 . 7 7  * Hydr.  Depth ( f t )  3 . 4 2  ' 6 . 4 5  * 2 . 7 8  * 
* Conv. T o t a l  I c f s )  *161958.7 ' con". l c f s )  * 8 3 8 2 1 . 5  * 7 1 3 0 5 . 9  ' 6831.3 * 
* L e n g t h  Wtd. ( f t )  * 2 5 5 . 9 0  * Wet ted  P e r .  ( f t )  * 239 .48  * 90 .87  " 2 8 . 5 2  * 
' Min c h  E l  ( f t )  * 1 5 3 8 . 3 1  * S h e a r  l l b / s q  f t l  * 0 . 1 5  * 0 . 2 8  * 0 . 1 2  ' 

Alpha  * 1 . 0 3  * S t r e a m  Power ( l b / f t  $ 1  * 0 . 3 9  ' 0 . 8 9  * 0 . 2 7  * 
F r c t n  L o s s  ( f t l  * 0 . 0 9  * Cum volume ( a c r e - f t )  * 124 .14  ' 98 .39  7 9 . 7 3  ' 

* C 6 E L o s s  ( f t )  * 0.02 * Cum SA (acres) * 2 9 . 1 1  * 1 0 . 5 0  * 15 .10  ' 
. ~ . * * * * * * * * . ~ * * / * + * * * * * * * * ~ ~ ~ * * * ~ * . . * * * + * + ~ * * * + ~ ~ * * * * * * ~ * ~ * * * * , ~ . ~ * * * ~ ~ * * * * , * * * * * , , * , ~ , . , ~ * + ~ ~ ~  

Warning:  The c d n v e y a n c e  r a t i o  ( u p s t r e a m  c o n v e y a n c e  d i v i d e d  b y  downs t ream c o n v e y a n c e )  i s  l e s s  t h a n  
0 . 7  or q r e a t e r  t h a n  1 . 4 .  T h i s  may i n d i c a t e  t h e  n e e d  f o r  a d d i t i o n a l  cross s e c t i o n s .  

CROSS SECTION OUTPUT P r o f i l e  #2 
*Ill****i*t,**,*.*~.,*,~*~*.*~***,*~,*~****~*,*..*..*~,.**..***,~*+***~*~*~.~*~....**,*.~,*,~,. 

* E.G. E l e v  ( f t )  * 1 5 4 6 . 9 1  * Element  * L e f t  OB ' Channe l  * R i g h t  OB * 
* Vel  Head I f t )  * 0 . 3 0  * W t .  n-Val .  0 . 0 3 3  * 0 . 0 4 2  * 0.033 * 

w . S .   lev ( f t )  1 5 4 6 . 6 1  ' Reach Len.  ( f t )  2 7 1 . 2 6  + 246 .43  ' 2 3 3 . 1 1  * 
* C r i t  W.S. l f t )  * Flow Area ( s q  f t )  292.24 * 631.44 * 46 .55  * 
* E.G. S l o p e  ( f t / f t )  ' 0 .001121  * A r e a  ( s q  f t )  * 292.24 631 .44  ' 46 .55  * 

Q T o t a l  ( c f s )  * 4250 .00  * Flow ( c f s )  * 1365 .59  * 2723 .30  * 1 6 1 . 1 1  ' 
* Top Width ( f t l  * 1 4 7 . 0 0  * Top Width ( f t )  47 .66  9 0 . 5 2  ' 8 . 8 2  * 
* Vel  T o t a l  ( f t / s )  * 4 . 3 8  ' Avg. V e l .  l f t / s l  * 4.67 * 4 . 3 1  * 3 . 4 6  * 

Max C h l  ~ p t h  ( f t )  8 . 3 0  * Hydr.  Depth ( f t )  * 6 . 1 3  * 6 . 9 8  ' 5 . 2 8  * 
Conv.  T o t a l  ( c f s l  '126953.8 * Conv. ( c f s )  * 40792 .1  * 81349 .0  ' 4812.7 * 
L e n g t h  Wtd. ( f t ]  * 252 .96  * Wet ted  P e r .  ( f t )  * 53.54 ' 90 .87  ' 1 3 . 3 8  * 

' Min Ch E l  ( f t )  1538 .31  * S h e a r  ( l b / s g  f t )  * 0 . 3 8  * 0 . 4 9  ' 0 . 2 4  * 

a * Alpha  * 1 . 0 1  S t r e a m  Power ( l b / f t  s )  * 1 . 7 8  * 2 . 1 0  ' 0 . 8 4  * I 
., I 
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Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need far additional cross Sections. 

Profile #1 
* . * * . * * * * * * * * * * r * * * / ) * * , , + * * t f * * * * * ~ ~ * * * . ~ * , * * * * + * * * ~ * ~ ~ ~ * , ~ * * ~ ~ * ~ ~ ~ * ~ ~ ~ * * * ~ * * . . * + * * * * * ~ ~ * ~ ~ ~ * * * % , *  

******************  
+ * Po5 * Left Sta ' Right Sta * Flow Area * W.P. ' Percent 
Hydr ' Velocity ' 

+ lft) * ifti * (cfsl * (sq ft) * (ftj* conv 
*Depthlit) * lft/s) * 
* 1 * LOB 9549.87 *9745.27 31.59* 34.22* 44.03* 0.74 * 
0.78 * n q7 * .. . . . -. 
* 2 * LOB * 9745.27 * 9940.66 * 2167.99 * 785.44 " 195.45 ' 51.01 ' 
4.07 * 7.76 * .. . 
3 * Chan * 9940.66 * 10031.18 * 1871.16 * 583.44 * 90.87 * 44.03 * 

6.45 * 3.21 * 
* 4 * ROB * 10031.18 * 10070.09 * 179.26 * 77.74 * 28.52 * 4.22 * 
2.78 ' 2.31 * 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance1 is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

Profile 112 
,****.,*t,**,**,*t***~~~~*,~~*,~****~**~~%+***~**~~~.,,*,*~***.+********.~******~*******~**"~*~**, 

f * t * * * * * * * * * * , * * * *  

* Pos * Left Sta * night Sta * Flow * Area  ' W.P. * Percent * 
Hydr * Velocity * 

* Ift) (ft) * lcfs) * (sq ft) ' Ift) * conv 
*Depth(ft) " (ft/s) * 
1 * LOB * 9745.27 * 9940.66 ' 1365.59 * 292.24 ' 53.54 32.13 * 

6.13 * 4.67 * ~. . 
* 2 * Chan * 9940.66 * 10031.10 * 7723.30 * 631.44 " 90.87 * 64.08 * 
6.98 * 4.31 * 
' 3 ROB * 10031.18 * 10070.09 161.11 ' 46.55 * 13.38 * 3.79 
5.28 ' 3.46 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

,****,*****++*.*,. 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: WASH 3-WEST 
REACH: REACH-1 RS: 0.356 

INPUT 
Description: 
Station Elevation Data "urn= 67 

sta Elev sta Elev sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
9502.45 1546.7 9519.47 1546.68 9525.09 1546.66 9544.93 1546.44 9545.15 1546.43 
9541.72 1546.4 9570.36 1546.03 9587.85 1545.53 9593 1545.41 9597.79 1545.31 
9615.63 1544.82 9623.98 1544.55 9630.55 1544.15 9638.27 1544.54 9660.91 1544.73 
9673.25 1544.85 9683.54 1544.8 9697.93 1544.71 9706.18 1544.45 9715.95 1544.19 
9728.82 1543.51 9751.45 1543.39 9158.65 1543.01 9774.09 1542.15 9796.72 1541.31 
9801.35 1541.17 9812.93 1540.88 9819.36 1540.72 9842 1540.37 9844.05 1540.35 
9864.63 1540.05 9880.32 1539.85 9886.76 1539.66 9887.27 1539.66 9900.36 1539.11 
9909.91 1539.38 9912.36 1539.5 9929.46 1539.53 9932.54 1539.52 9955.18 1539.45 
9965.13 1539.38 9970.04 1539.24 9972.16 1539.13 9977.56 1539.04 9977.82 1538.83 
9981.62 1537.53 9994.81 1536.9810000.45 1538.3510001.31 1538.7710014.86 1539.11 
10023.09 1539.2810045.73 1539.4910057.56 1539.6510068.36 1539.85 10091 1540.39 
10100.26 1540.7310113.64 1541.3810136.27 1543.1510142.96 1543.8710158.91 1545.14 
10181.55 1545.8210185.66 1545.8710204.18 1546.2310226.82 1547.3610228.36 1547.44 





* POS Left Sta ' Right Sta * F ~ O W  * Area ' 
~ y d r  ' velocity * 

* iftl * (ftl * I~f.51 * isq ftl + 

'Depthiftl (ftls) 
* 1 * LOB * 9717 .50  ' 9932.54 ' 1 2 0 3 . 9 3  * 369 .83  ' 
7.04 1 3 7 6  ' 

W.P. * Percent * 

Lftl + Con" 

5 9 . 2 1 '  2 8 . 3 3 -  
... - 

' 2  Chan * 9932.54 * 10023 .09  * 2585.54 6 9 5 . 1 3  * 91.12 . 60 .84  * 
7 . 6 8  ' 3.72 * 
' 3  * ROB 10023 .09  ' 10147 .07  * 460.53 * 156.02 . 28 .93  * 10.84 ' 
7 . 1 2  * 2 . 9 5  - 
*,*******.*** . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
****.*.t.*t***,l,* 

CROSS SECTION 

RIVER: WASH 3-WEST 
REACH: REACH-1 RS: 0 . 2 7 7  

INPUT 
Description: 
Station Elevation Data "urn= 94 

Sta Elev Sta E l e v  Sta E l e v  Sta E l e v  Sta E l e v  
i * * * + * t * t t * * , * t r * , * ~ * * , * * * * ~ ~ ~ ~ , ~ ~ ~ ~ * * * , , , ~ ~ * * ~ ~ ~ ~ ~ * * * * * ~ , ~ , ~ ~ ~ * ~ ~ ~ . , * * ~ , * , , . ~ ~ *  

Manning's n Values n u =  3  
Sta n Val Sta n Val Sta n Val 

t**tt*t*.tl**.t.ft*~**,~*,*+***,*~,**,,,*.,,**~* 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Enpan 
9915 .6210082 .39  416.958 368.34 341.759 .1 . 3  

CROSS SECTION OUTPUT Profile d l  
f , . * * * * * * * , l f * , * * * , * , * * ~ , ~ ~ , . * ~ ~ * ~ * * * , , * , , * ~ * * ~ * * + , * * ~ . * * ~ ~ * * + ~ . , * ~ * ~ ~ , . ~ . ~ * ~ * ~ ~ ~ * ~ , ~ . , . ~ . * , * . *  

+ E.G. E l e v  (ftl 1546 .03  * Element + Left 08 * Channel ' Right OB + 

Vc1 Head (ft) * 0.02 * ~ t .  "-Val. * 0 .047  ' 0 . 0 7 2  * 0 . 0 4 0  * 
'* W.S. Elev (ftl * 1 5 4 6 . 0 1  ' Reach Len. (ftl * 416.96 * 368 .34  * 3 4 1 . 7 6  * 
Crit W.S. (ftl Flow Area Isq ft) 1237 .47  ' 1 3 9 2 . 1 6  ' 1 4 6 2 . 2 3  ' 

' E.G.  Slope (ftlftl ' O . O O O l 1 R  * Area (sq ftl * 1 2 3 7 . 4 7  ' 1392 .16  * 1 4 6 2 . 2 3  * 
' Q Total icfsl * 4250 .00  + Flaw (cfsl 1 0 6 0 . 1 3  ' 1282 .73  ' 1907 .14  * 
* Top Width (fti 790 .77  * Top Width (ftl + 368 .54  * 166 .77  * 255 .46  ' 
* vel Total (ft/s) * 1 . 0 4  * Avg. Vel. (ftls) 0 . 8 6  0 . 9 2  1 . 3 0  * 
* Max C h l  Dpth (ftl 9 . 4 0  ' Hydr. Depth (ftl * 3 .36  * 8 . 3 5  * 5 . 7 2  * 
* Conv. T o t a l  IcPsI '330905.2 ' Con". (cfs) * 97508 .7  .117982.1 '175413.8 ' 
* Length Wtd. Iftl 372 .24  *Wetted Per. lftl * 3 6 8 . 8 6  * 1 6 7 . 3 0  * 2 5 5 . 7 1  ' 
* Min Ch E l  Ifti + 1 5 3 6 . 6 1  * Shear i l b / s q  ftl * 0 . 0 2  * 0 . 0 6  * 0.04 * 
* Alpha 1.11 + stream power (Iblft $1 * 0.02 * 0 . 0 6  * 0 .06  * 
* Frctn Loss (ft) * 0 . 0 4  Cum Volume (acre-fti * 105 .26  * 8 5 . 1 1  * 6 8 . 5 2  * 
* C 6 E 1 , 0 5 6  (ft) * 0 . 0 0  ' Cum SA (acres) * 23.55 + 8 .76  * 1 2 . 7 5  * 
* , f * , , , t . * . , f * * , f , , . * ~ ~ * * * * ~ , * * , , * ~ , * , + . * * ~ * * * , ~ * * , , + * * . ~ * + ~ * * + ~ . * * * ~ ~ * ~ + . ~ * ~ ~ * ~ . * * * * ~ * ~ . + * * * * *  
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CROSS SECTION OUTPUT Profile 12 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ft) 1546.42 ' Element * Left 08 * Channel * Right OB 
* Vel Head lft) 0.07 * wt. n-val. * 0.072 ' 0.072 ' 0.072 * 
W.S. Elev lft) * 1546.35 * Reach Len. lft) * 416.96 * 368.34 * 341.76 * 
Crit W.S. lft) * Flow Area lsq ftl * 257.50 * 1449.08 ' 306.72 * 
E.G. Slope lft/ft) *0.000645 * Area lsq ft) * 257.50 '1449.08 * 306.72 * 

* Q Total lcfs) * 4250.00 * Flow (cfs) 468.65 * 3202.23 * 579.11 * 
* Top Width ift) 236.00 * Top Width lft) * 32.62 ' 166.77 * 36.61 * 

V e l  Total (ff/s) 2.11 * Avg. Vel. lft/s) * 1.82 * 2.21 ' 1.89 * 
* Mar Chl Dpth (ft) * 9.74 ' Hydr. Depth lftl * 7.89 * 8.69 * 8.38 * 
' COOV. Total lcfsl '167401.6 * Cam. Ic~s) * 18459.6 *126131.5 * 22810.5 ' 
Length Wtd. ift) * 372.06 Wetted Per. lft) * 39.78 • 167.30 * 44.84 * 
Min Ch El (ft) 1536.61 Shear llb/sq ft) * 0.26 ' 0.35 ' 0.28 
Alpha * 1.02 * Stream Power 11b/ft $1 0.47 * 0.77 ' 0.52 * 

* Fcctn Loss lft) * 0.10 * Cum Volume lacre-ft) * 23.68 87.18 ' 14.50 * 
* C L E LOSS ift) 0.02 + Cum SA (acres) 2.83 * 8.76 * 1.10 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

Profile 11 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*,**,**,*+******** 
* POS * Left Sta * Right Sta ' Flow * Area * W.P. * Percent * 

Hydr * Velocity ' 
* iftl * lft) ' Icfs) * i ~ q  ft) * lit) * Conv 

*De~th(ftl * lft/sl * . . . . .  
* 1' LOB 9502.14 ' 9708.88 * 233.36 * 325.50 * 161.98 ' 5.49 * 
2.01 * 0.72 ' 
* 2 * LOB * 9708.88 ' 9915.62 * 826.17 ' 911.96 * 206.88 * 19.45 * 
4.41 * 0.91 * 
* 3 * Chan * 9915.62 * 10082.39 ' 1282.73 ' 1392.16 * 167.30 * 30.18 * 
8.35 * 0.92 * 
* 4 * ROB * 10082.39 * 10301.16 * 1871.03 1402.58 * 218.83 ' 44.02 * 
6.41 ' 1.33 * 
* 5 * ROB * 10301.16 ' 10519.93 ' 36.11 * 59.65 * 36.87 * 0.85 ' 
1 .fix * n 67 * 

Profile 12 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

+,*,*****.*****+** 
Po5 * Left Sta * Right Sta * Flow * Area * W.P. ' Percent * 

Hydr * Velocity * 
* ift) * ift) Icf5) * i ~ q  ft) + ift) * Conv 

'Depthlft) * lft/s) * 
* 1 LOB 9708.88 * 9915.62 468.65 ' 257.50 * 39.78 * 11.03 * 
7.89 ' 1.82 * 
* 2 * Chan * 9915.62 * 10082.39 3202.23 * 1449.08 * 167.30 ' 75.35 ' 
8.69 * 2.21 * 
* 3 * ROB 10082.39 * 10301.16 579.11 * 306.72 * 44.84 ' 13.63 * 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: WASH 3-WEST 
REACH: REACH-I RS: 0.207 

INPUT 
Description: 
Station Elevation Data num= 120 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
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i t * * * * * * * " * * * * * * * * * ' I * * * * i * * * * + * . * ~ . * k * * * * * * * + * , * + , * * * * * . * * * * * * ~ * ~ * * * * * ~ * * ~ * * * * ,  

9313.77 1547.29 9341.47 1546.5 9342.68 1546.46 9369.17 1545.59 9371.58 1545.52 
9396.87 1545.14 9400.49 1545.1 9413.52 1545.11 9424.58 1545.07 9429.39 1545.09 
9452.28 1545.19 9458.3 1545.21 9479.98 1545.18 9487.2 1545.17 9507.68 1545.18 
9516.11 1545.16 9535.38 1545.08 9545.02 1545.01 9560.11 1544.78 9563.08 1544.76 
9573.92 1544.63 9590.78 1544.33 9602.83 1543.95 9618.48 1543.43 9629.31 1543.06 
9631.73 1543.03 9646.19 1542.57 9660.64 1542.24 9673.89 1542.08 9689.54 1541.99 
9701.59 1541.75 9718.45 1541.32 9729.29 1541.37 9747.36 1540.75 9752.72 1540.44 
9756.99 1540.17 9776.26 1539.46 9784.69 1539.16 9790.31 1539.04 9805.17 1538.5 
9812.39 1538.31 9814.49 1538.21 9834.07 1537.98 9840.09 1537.92 9850.81 1537.81 
9862.98 1537.48 9867.8 1537.36 9882.73 1536.96 9891.88 1536.87 9895.5 1536.83 
9920.79 1536.58 9920.86 1536.61 9923.2 1536.54 9938.93 1536.19 9949.7 1536.29 
9950.9 1536.31 9974.45 1536.52 9978.6 1536.4910000.89 1535.89 10006.3 1535.33 

10006.36 1535.3410007.51 1535.3910013.43 1535.1910021.27 1537.63 10034 1537.29 
10036.41 1537.2510041.04 1537.19 10061.7 1536.8910065.32 1536.8710089.41 1536.85 
10094.22 1536.9110095.92 1536.9310117.11 1537.310123.13 1537.3910144.81 1537.37 
10147.06 1537.6210152.03 1537.31 10156.5 1537.17 10165.9 1537.5710172.51 1537.34 
10177.3 1538.1510180.94 1537.710190.27 1537.510200.21 1538,4210205.35 1538.38 
10209.85 1538.5810227.91 1539.0810238.75 1539.3510255.61 1539.7710267.66 1539.99 
10283.31 1540.4210296.56 1540.7910306.78 1541.1510311.02 1541.4310325.47 1542.28 
10331.51 1542.710338.72 1543.0610354.37 1543.9810366.42 1544.1910383.28 1544.6 
10394.12 1544.69 10401.1 1545.0510412.19 1545.1510421.82 1545.1310441.09 1545.51 
10449.52 1545.75 10470 1546.2110477.22 1546.610483.12 1546.78 10498.9 1547.25 
10504.93 1547.4810527.81 1547.810532.63 1547.8710556.71 1547.9710560.33 1548.08 
10585.62 1548.9510588.03 154910614.53 1548.8610615.73 1548.8410643.43 1549.32 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9313.77 ,035 9776.26 ,07210255.61 ,035 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Enpan. 
9891.8810123.13 455.73 413.811 355.159 .I .3 

CROSS SECTION OUTPUT Profile XI 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

E.G. Elev lft! 1545.99 * Element * Left OB * Channel " Right OB ' 
Val Head Ift) 
w.s. Elev (ft) 
Crit W.S. (ft) 

* E.G. Slope (ft/ft) 
Q Total Icfs) 
Top Width (ftl 

" Vel Total lftlsl 

* 0.01 * Wt. n-Val. 
* 1545.98 Reach Len. (ft) 

Flow Area (sq ftl 
*0.000082 - Area lsq it1 
* 4250.00 * Flow lcfsl 
* 1102.40 * Top width (ftl 
* 0.76 * avo. Vel. lftlsl 

~ -~ -. ~ ~ ~~~ ~ . 
' Max Chl Dpth Ift! * 10.79 * Hydr. Depth lftl * 3.49 * 9.32 ' 4.72 * 
Con". Total lcfs) '470656.8 * Conv. ICES) *144416.3 *196586.2 k129654.4 * . . . . 
Length Wtd. iftl * 412.31 * WettedPer. (ftl 534.69 * 231.69 * 336.92 * 

* Min Ch El lft) * 1535.19 * Shear (Ib/sq ft! 0.02 * 0.05 * 0.02 ' 
Alpha * 1.02 'stceamPower(lb/fts)* 0.01 * 0.04 ' 0.02 * 

* Frctn Loss lftl 0.03 ' Cum Volume (acre-ftl * 90.42 * 70.11 ' 56.55 * 
C 6 E LOSS (ft) * 0.00 * Cum SA (acres) * 19.23 * 7.08 * 10.42 * 

I . r * * t * * * * * * * * * * * * * * . - * * t * * * ~ * ~ * * * * * * * * * ~ * * * * ~ * * * ~ * * * * * * ' ~ . . * * ~ ~ * ~ * * , * ~ * * * * * . ~ . * ~ * * * * * * * * ~ . + * * + * * * .  

CROSS SECTION OUTPUT Profile 12 
I * * i * * + * * + * * + * + t * * t * * * * * * , i i * * * * * * * * * * * * * * * * ~ * * * * * * * * ~ * * ~ ~ * * * ~ . + * * * * ~ * . ~ . ~ ~ ~ * ~ ~ ~ * . * ~ * * ~ . ~ * ~ * ~ ~ *  

' E.G. Elev (ft) * 1546.30 * Element * Left OB * Channel * Right OB * 
* Vel Head (ft) 0.02 Wt. n-Val. * 0.072 ' 0.072 * 0.072 * 
* W.S. Elev (ftl 1546.28 * Reach Len. (It1 * 455.73 * 413.81 * 355.16 + 

* Crit W.S. (ftl * Flow Area (sq ftl * 901.06 ' 2224.34 * 743.24 * 
E.G. Slope (ft/ft) *0.000155 + Area lsq ftl * 901.06 * 2224.34 * 743.24 * 

* Q Total lcfsl 4420.00 * Flow Icfsl * 912.42 * 2579.25 * 758.34 * 
Top Width (ft! " 425.00 f Top Width (ftl * 107.88 * 231.25 * 85.87 * 

* Vel Total (ft/sl * 1.10 * Avg. Vel. (ft/sl * 1.01 * 1.16 * 1.02 * 
* Man Chl Dpth (ft! * 11.09 * Hydr. Depth (ftl * 8.35 * 9.62 * 8.66 * 
* Con". Total (cfsl *341684.2 ' Conv. lcfsl * 73355.0 *207361.8 ' 60967.4 * - Length Wed. (ft) * 416.70 * Wetted Per. Iftl 115.01 * 231.69 * 93.79 * 
* Min Ch El (ftl * 1535.19 * Shear (Iblsq ftl f 0.08 * 0.09 . 0.08 * 
Alpha 1.01 * Stream Power (lb/ft s) * 0.08 ' 0.11 * 0.08 * 

* Frctn Loss lftl * 0.09 * Cum Volume (acre-ft] * 18.14 * 71.65 * 10.38 * 
* C 6 E LOSS (it) * 0.00 * Cum SA (acres! * 2.16 * 7.08 * 1.22 * 
............................................................................................... a 



Profile tl 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 
* * * * * * * * * * * * * * * * * *  

* POS * Left Sta * Rlght Sta ' Flow Area * W.P. * Percent * 
1 

Hydr Velocity * 
* * lftl * lftl * icfs) * isq ft) * (ftl * conv 
*Depthlft) * ift/s) ' 
* 1 * LOB * 9313.77 * 9602.82 * 72.14 * 225.25 * 245.53 * 1.70 * 
0.92 * 0.32 * 
* 2 * LOB * 9602.82 ' 9891.88 * 1231.93 1637.81 * 289.17 * 28.99 * 
5.67 * 0.75 * 
* 3 * Chan * 9891.88 * 10123.13 * 1775.16 * 2154.25 * 231.69 * 41.71 * 
9.32 * 0.82 * 
4 * ROB * 10123.13 ' 10383.28 ' 1153.98 * 1531.36 * 260.46 * 27.15 * 

5.89 * 0.75 * 
* 5 * ROB * 10383.28 * 10643.43 * 16.79 * 56.85 * 76.46 * 0.40 * 
0.74 * 0.30 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Profile 42 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*****.*.********** 

* POS * Left sta * Right Sta * Flow * Area * W.P. * percent ' 
Hydr * Velocity * 

* (ftl * iftl * (CfS) ' (5q ftl * iftl * conv 
*Depthiftl * (ftls) ' 
* 1 * LOB * 9602.82 * 9891.88 912.42 * 901.06 * 115.01 * 21.47 ' 
8.35 * 1.01 * 
' 2 * Chan * 9891.88 * 10123.13 * 2579.25 * 2224.34 * 231.69 60.69 * 
9.62 * 1.16 * 
* 3 * ROB 10123.13 * 10383.28 ' 758.34 * 743.24 * 93.79 ' 17.84 * 
8.66 1.02 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*****************,  

CROSS SECTION 

RIVER: WASH 3-WEST 
REACH: REACH-1 RS: 0.129 

INPUT 
Description: 
Station Elevation Data num= 144 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

,**f****l l***l l*~**~**,*~,~*+**~~+~~.~~~,*,*+*** 

9080.98 ,035 9692.49 .07210362.62 .035 

~ a n k  Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9813.74 10274.5 455.653 435.323 524.317 .1 .3 

Ineffective Flow num= 3 
Sta L Sta R Elev Permanent 

9082.99 9357 1550 F 
9920 10210 1550 F 

10570 10807.4 1550 F 

CROSS SECTION OUTPUT Profile 11 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (St1 * 1545.96 ' Element * Left OB * Channel * Right 08 * 
* Vel Head (ftl 0.01 * Wt. n-Val. * 0.049 0.072 * 0.052 * 
* W.S. Elev (ft) 1545.95 * Reach Len. (ftl 455.65 * 435.32 * 524.32 * 
* Crit W.S. lftl * 1538.57 * Flow Area (sq ftl ' 2236.52 * 1659.43 * 1553.44 * 
* E.G. slope (ft/ftl *0.000068 * Area lsq ft) * 2788.81 4834.30 * 1560.13 * 
* Q Total ICES) ' 4250.00 * Flow (cfsl * 1738.57 * 1289.83 * 1221.60 * 
* Top Width (ftl * 1507.03 * Top Width (ft) 732.76 * 460.76 * 313.51 * 
* vel Total (St/sl - 0.78 'Avg.Vel. (ft/s) 0.78 * 0.78 * 0.79 ' 
* Max Chl Dpth (ftl * 12.26 * Hydr. Depth lft) * 4.88 * 9.72 * 5.26 * 
* Conv. Total (cfs) '513510.2 * CO~V. Ic~s) *210064.0 *155844.8 *147601.4 * 
* Length Wtd. ifti * 466.18 * wetted Per. (ft) * 460.41 * 170.94 * 295.91 + - Min Ch El (ft) * 1533.69 * Shear (lb/sq ft) * 0.02 ' 0.04 * 0.02 ' 
* Alpha * 1.00 * stream power (lb/ft s )  ' 0.02 * 0.03 " 0.02 * 
+ Frctn Loss (ftl * 0.06 * Cum Volume (acre-ft) * 66.09 * 36.92 * 43.71 * 
C 6 ELOSS lftl * 0.00 ' Cum SA (acres) 12.60 * 3.79 * 7.77 * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: 
surface. 
warning: 

Note: 

The cross-section end points had to be extended vertically for the computed water 

The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Multiple critical depths were found at this location. The critical depth with the 

lowest, valid, 
water surface was used. 

CROSS SECTION OUTPUT Profile #2 
I f * l f * f ~ * f ~ / * ~ f * l * * * , * * * * ~ ~ * * * ~ , ~ * * * ~ * * * , * * ~ * * * * ~ * * * ~ ~ , , ~ ~ * ~ . ~ ~ ~ , . ~ ~ * * * ~ . ~ ~ ~ ~ ~ * * . ~ * . ~ * + * ~ * * * * * ~  

E.G. Elev (ftl 
Vel Head (it) 

* W.S. Elev 1st) 
* crit W.S. Ift) 
E.G. Slope (ft/ft) 

* FTctn LOSS (it1 
* C & E Lass (ftl 
....................... 

* 1546.21 * Element 
* 0.04 - Wt. "-Val. 
* 1546.18 * Reach Len. (ftl 

1538.73 '   low Area (sq ftl 
*0.000297 * Area (sq ftl 
+ 4 2 5 "  nn + r i o w  refs1 

1 Left OB * Channel * Right 05 ' 
* 0,072 * 0.072 0.072 * 
* 455.65 * 435.32 524.32 * 
* 830.21 * 1698.14 ' 232.20 
* 830.21 * 4938.74 * 232.20 ' 

. . . . . , -. - , 
* Top Width lft) 99.74 
Avg. Vel. (ft/sl * 1.39 

* Hydr. Depth ifti * 8.32 
* Conv. (cfsl * 66995.6 
Wetted Per. (ftl * 107.37 
shear (lb/sq ftl * 0.14 
Stream Power (lb/ft s) * 0.20 

* cum volume (acre-ft) * 9.08 
* cum SA (acres) 1.07 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

Profile #I 



* Pos * Left Sta * Right Sta ' Flow * Area * W.P. * Percent * 
Hydr * Velocity * 

Lftl * iftl * Icfsl * (sq ft) * (ftl* Con" 
*Depthcft) ' Lft/s) * 
* 1 * LOB * 9080.98 * 9082.99 * 1.04 * 3.18 * 3.55 ' 0.02 * 
1.58 * 0.33 * 
* 2 * LOB * 9082.99 9357.00 * 0.00' 552.29' 274.04 * 0.00 * 
2.02 * 0.00 * 
* 3 LOB * 9357.00 ' 9813.74 1737.53 2233.34 * 456.86 * 40.88 ' 
4.89 * 0.78 * 
* 4 Chan * 9813.74 9920.00 * 799.25 * 1023.80 * 106.32 * 18.81 * 
9.69 ' 0.78 
* 5 * Chan * 9920.00 * 10210.00 * 0.00 * 3174.87 * 290.32 * 0.00 * 
10.95 * 0.00 * 
* 6 Chan * 10210.00 * 10274.50 * 490.58 * 629.63 * 64.62 * 11.54 * 
9.76 * 0.78 * 
* 7 * ROB * 10274.50 10570.00 * 1221.60 ' 1553.44 * 295.91 * 28.74 * 
5.26 ' 0.79 * 
* 8 * ROB * 10570.00 * 10807.40 * 0.00 ' 6.69 * 18.03 * 0.00 * 
0.37 * 0.00 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The cross-section end points had to be extended vertically for the computed water 
Surface. 
warning: The conveyance ratio [upstream conveyance divided by downstream conveyance) is less than 

0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

Water Surface was used. 

Proiile #2 
* * * * l * * * t t t * * * * t * * * ~ ~ % ~ ~ ~ ~ * * * ) * * * * , ~ ~ * * ~ , ~ ~ ~ ~ ~ ~ + ~ * ~ ~ ~ * + * ~ * * ~ , ~ * , * * ~ * ~ * * * ~ ~ ~ * ~ ~ , ~ ~ ~ * * ~ * ~ * * , * * * ~ * * *  

* * * * * * * * * * * * * * * * * *  
Pos * Left Sta * Right Sta * Flow Area * W.P. * percent * 

Hydr * Velocity 
* * Lftl * Iftl - Lcfsl * 1sq ft) ' Lftl * conv 

*DepthLftl * Lft/sl * 
* 1 LOB * 9357.00 * 9813.74 ' 1155.44 * 830.21 101.37 * 27.19 * 
8.32 * 1.39 
* 2 * Chan * 9813.74 * 9920.00 ' 1730.92 ' 1053.89 106.32 * 40.73 - 
9.92 * 1.64 * 
* 3 Chan * 9920.00 * 10210.00 * 0.00 ' 3240.60 * 290.32 * 0.00 * 
11.17 ' 0.00 * 
* 4 * Chan * 10210.00 * 10274.50 * 1062.16 * 644.25 * 64.62 * 24.99 * 
9.99 * 1.65 * 
* 5 * ROB * 10274.50 * 10570.00 * 301.47 * 232.20 * 33.33 * 7.09 * 
9.88 * 1.30 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*****.*-*****,**** 

Note: ~ultipie critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: WASH 3-WEST 
REACH: REACH-1 RS: 0.047 

INPUT 
Description: 
Station Elevation Data num= 143 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

8846.43 1541.35 8871.03 1541.64 8880.79 1541.56 8895.62 1541.62 8915.14 1541.28 
8920.22 1541.28 8944.82 1541.23 8949.5 1541.25 8969.42 1541.48 8983.85 1541.43 
8994.01 1541.52 9018.21 1541.15 9018.61 1541.15 9043.21 1541.5 9052.57 1541.48 



9067.81 1541.65 9086.92 1541.11 9092.4 1541.09 9117 1541.21 9121.28 1541.19 
9141.6 1541.23 9155.64 1541.05 9166.2 1541.07 9189.99 1540.75 9190.79 1540.75 
9215.39 1540.74 9224.35 1540.7 9239.99 1540.76 9258.7 1540.58 9264.29 1540.58 
9287.65 1540.63 9297.4 1540.58 9311.02 1540.64 9334.38 1540.34 9336.1 1540.32 
9351.56 1540.46 9357.74 1540.37 9374.8 1540.28 9381.1 1540.27 9404.46 1540.45 
9413.49 1540.36 9427.83 1540.19 9451.19 1540.12 9452.19 1540.12 9474.55 1540.19 
9490.89 1540.18 9497.91 1540.23 9521.28 1540.21 9529.58 1540.15 9544.64 1540.16 

9568 1539.73 9568.28 1539.72 9570.34 1539.66 9591.36 1539.49 9606.98 1539.14 
9614.09 1539.03 9635.54 1538.9 9656.98 1538.91 9662.37 1538.87 9665.21 1538.9 
9678.43 1538.91 9690.35 1538.81 9694.88 1538.7 9717.77 1538.29 9721.32 1538.23 
9742.77 1538.99 9764.22 1537.87 9773.16 1537.7 9785.66 1537.63 9807.11 1537.45 
9828.56 1537.39 9844.69 1537.33 9850.83 1537.3 9873.11 1537.35 9873.97 1537.36 
9890.89 1537.51 9895.39 1537.44 9917.66 1537.64 9919.38 1537.65 9939.94 1537.57 
9962.22 1537.47 9964.8 1537.43 9979.34 1537.32 9985.1 1537.4310002.13 1537.38 
10010.03 1537.3710034.95 1537.5210035.65 1537.5210059.87 1537.6210069.17 1537.71 
10084.79 1537.6710102.69 1538.1710109.71 1538.2110134.64 1538.0710136.21 1538.09 
10159.56 1538.210169.73 1538.4610191.24 1538.3910193.68 1538.3510217.64 1538.16 
10227.58 1538.1310230.31 1537.410241.59 1537.6410244.24 1537.8610248.31 1537.54 
10263.92 1537.5810265.55 1537.58 10289.5 1537.7710300.25 1538.0910306.85 1538.14 
10313.46 1538.5110336.59 1539.1410337.41 1539.1710361.36 1539.81 10363.7 1540.06 
10372.93 1540.1910385.32 1540.6610409.27 1541.8610434.51 1542.2410435.62 1542.51 
10442.07 1541.5910459.74 1541.55 10472.1 1542.6310474.88 1541.7810484.97 1541.59 
10507.68 1541.26 10510.2 1541.1810523.65 1542.4610535.44 1540.5210540.48 1540.68 
10560.67 1541.1510573.28 1541.33 10585.9 1541.4410606.09 1541.4810611.13 1541.54 
10636.37 1541.210638.89 1541.17 10661.6 1541.2210671.69 1541.1810686.83 1541.21 
10704.49 1541.3510712.06 1541.57 10737.3 1541.13 

Mannmg's n Values numC 3 
Sta n Val Sta n Val Sta n Val 

*********,**i******.~~~,,***,~*~.b.**,~*,*,***** 

8846.43 ,035 9721.32 ,07210361.36 ,035 

Dank Stn: Left ~ i g h t  Lengths: Left Channel Right Coeff Contr. Rapan 
9917.6610084.79 255.445 249.085 259.833 .1 .3 

Ineffective Flow num- 2 
Sta L Sta R Elev Permanent 

8846.43 9826.16 1548 F 
10185 10737.3 1548.01 F 

CROSS SECTION OUTPUT Profile I1 
^ , , t * * t * * * t ~ , * , * * * * ~ , , * ~ , * + ~ * ~ ~ * * * * t l * * * ~ * ~ * ~ * * * * ~ , * ~ ~ ~ ~ ~ . * * ~ * ~ . ~ ~ ~ ~ ~ ~ * * ~ ~ * ~ ~ ~ ~ ~ ~ ~ ~ ~ k * * . * * ~ ~ ~ ~ ~ ~  

* E.G. Elev (ftl * 1545.90 * Element - Left 08 ' Channel * Right OB * 
Vel Head (ftl * 0.03 * Rt. n-Val. * 0.072 * 0.072 ' 0.072 * 

* W.S. Elev (ftl * 1545.86 * Reach Len. (ftl 255.45 ' 249.09 * 259.83 ' 
* Crit W.S. (ft) * 1539.34 * Flow A r e a  (sq ftl * 773.34 ' 1595.41 * 771.19 * 
+ E.G. Slope (ftlftl '0.000297 ' Area (sq ftl * 6290.69 * 1395.41 3804.69 ' 
Q Total (cfsl * 4250.00 ' Flow (cis1 1140.46 ' 2041.19 * 1068.35 ' 

* Tap width (ftl * 1890.87 * Tap Width Iftl * 1071.23 167.13 * 652.51 * 
* v e l  Total (ft/s) * 1.45 * ~ v g .  v e l .  (ft/sl * 1.47 ' 1.46 * 1.39 * 
* Max Chl Dpth iLt) * 8.56 ' Hydr. Depth Iftl * 8.45 * 8.35 * 7.70 * 
* Con". Total (cfs) *246772.9 * Conv. (cfsl 66219.9 '110520.0 * 62033.0 * 
* Length Wtd. ift) * 251.48 * Wetted Per. (ftl * 91.50 167.13 * 100.22 ' 
* Min Ch El (ftl * 1537.32 Shear llb/sq ftl 0.16 * 0.15 + 0.14 * 
Alpha * 1.00 * stream Power (lb/ft s l  * 0.23 * 0.23 * 0.20 * 

* Frctn Loss iftl * 0.13 * Cum Volume (acre-ft) * 18.60 - 5.79 * 11.43 * 
* C 6 E LOSS iftl * 0.06 *CumSA(acresl * 3.16 * 0.65 * 1.96 * 
* * * * * , * * * f * * * * * * * * * ~ ~ , ~ * * * , * * * * ~ , , ~ ~ , ~ * * * * , ~ ~ ~ , , , * * * ~ * ~ ~ ~ ~ * , . * * * * . ~ ~ ~ * * * ~ * * ~ * * * ~ * ~ * k * * + ~ * * * * * * ~  

Warning: The cross-section end points had to be extended vertically for the computed water 
surface. 
warning: The velocity head has changed by mare than 0.5 ft (0.15 ml. This may indicate the need 
for 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 

0.7 01 greater than 1.4. This may indicate the need far additional cross sections. 
Note: M u l t l p l e  critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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* 2 * Chan * 9917.66 * 10084.79 2459.39 * 1420.14 * 167.13 * 57.81 * 
8.50 ' 1.73 * 

* 10084.79 * 10185.00 * 857.39 * 556.51 * 78.05 ' 20.17 * 1 '3 * ROB 
7.93 ' 1.54 + 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The velocity head has changed by more than 0.5 ft 10.15 m). This may indicate the need 
for 

additional crass sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 

0.7 or greater than 1.4. This may indicate the need for additional crass sections. 
Note: multiple critical depths were found at this location, The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: WASH 3-WEST 
REACH : REACH-1 RS: 0 

INPUT 
Description: 
Station Elevation Data num= 34 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
~ f * * * * , , * * * f f * . * , * * i * * - * * * ~ h * * * * * * * * , * * * . * * ~ * * ~ ~ ~ * * . , * * * * ~ ~ * * + ~ ~ * * * * ~ * ~ ~ ~ . * ~ * * . * * ~ .  

, Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

, . . * * * . t t l . * * f * * * * f . , * . ' , ~ * ~ . . * . * ~ . * ~ ~ ~ * * * ~ * * . * ~  

9910.94 .035 9966.09 ,03510027.22 ,035 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9966.0910027.22 0 0 0 .1 .3 

CROSS SECTION OUTPUT Profile #I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* E.G. Elev ift) 
* Vel Head (ftl 
* W.S. Elev ift) 
* Crit W.S. (ft) 
* E.G. Slope lft/ft) 
Q Total ICE$) 
Tap Width lft) 

* vel Total lfr/sl 
' Max Chl Dpth Ifti 
* Canv. Total lcfsl 
Length Wtd. ift) 

* Min Ch El iftl 
* Alpha 
Frctn Loss (ft) 

* 1545.71 * Element *  eft OR * Channel 
+ 0.61 ' Wt. n-Val. * 0.035 * 0.035 

1545.10 * Reach Len. lft) 
1539.96 - Flow Area lsq ftl * 53.11 ' 628.99 

*0.001029 Area isq ftl * 53.71 * 628.99 
* 4250.00 * Flow icfsl * 153.28 ' 4035.00 
* 72.54 * Top Width iftl * 6.63 * 61.13 
1 5.99 * Avg. Vel. lft/sl * 2.85 * 6.42 
* 11.40 * Ilydr. Depth lit) * 8.11 * 10.29 
'132500.7 ' Conv. icfs) * 4778.9 '125737.8 

* Wetted Per. Iftl * 17.71 * 61.52 
* 1533.14 . Shear ilb/sq ft) 0.19 ' 0.66 
* 1.10 * stream Power [lb/ft sl * 0.56 ' 4.21 

' Cum Volume iacre-ft) * 

Right OB ' 
* 0.035 * 

26.79 ' 
* 26.79 * 
* 61.71 * 
* 4.79 * 
* 2.30 ' 

5.60 * 
+ 1924.1 ' 

12.17 * 
0.14 * 
0.33 ' 

C & E LOSS ift) * Cum SA [acres) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

CROSS SECTION OUTPUT Profile #2 
/ * * * * * , * * * * * * t * i * . / ~ * * . ~ ~ , * * , ~ ~ * ~ , , * ~ ~ ~ ~ * * + . * * * * ~ , , * * . * * * + * * ~ * ~ * * * ~ + * * ~ * * * ~ ~ * * ~ ~ ~ ~ ~ ~ * ~ * . ~ * * . ~ ~ *  
E.G. Elev ift) 1545.81 * Element *  eft 08 * Channel * Right OB ' 

* 0.11 * wt. n-val. * 0.035 * 0.035 ' * Vel Head iftl 
* W.S. Elev lftl . 1545.10 ' Reach Len. ift) 

* 0.61 * 626.53 * Crit W.S. iftl * 1540.15 * ?low Area lsq ftl * 
* 0.61 * 626.53 * * E.G. slope (ft/ft) '0.001439 ' Area lsq ft) 

* 4250.00 * Flaw icfs) * 0.19 ' 4249.81 * * Q Total icfs) 
61 .OO ' Top Width lft) * 0.09 * 60.91 * ' * Top Width (ftl 
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* Vel Total (ft/s) * 6.78 + Avg. Vel. (ft/sl * 0.32 + 6.78 * 
* Max Chl Dpth (ft) 11.36 * Hydr. Depth lit) * 6.77 10.29 ' 
* Conv. Total (cfsl '112033.7 * Conv. (cfsl 5.1 *112028.6 * 
* Length Wtd. (ftl + Wetted Per. iftl * 7.02 * 72.49 ' 
* Min Ch El Ift) * 1533.74 Shear llb/sq ftl 0.01 0.78 * 
* Alpha * 1.00 * stream Power llb/ft 31 * 0.00 ' 5.27 * 
+ Frctn Loss (ftl + cum volume (acre-ft) 
C 6 E LOSS lftl Cum SA (acres1 *' 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The cross section had to be extended vertically during the critical depth calculations. 
Warning: The parabolic search method failed to converge an critical depth. The program will try 
the 

cross section slice/secant method to find critical depth. 

Praflle #I 
. t * * ~ * f * * * * * * * * * * f * * * * * * * * * t * * ~ * ~ ~ * * * ~ ~ * * * * * * * ~ * ~ * * * ~ * k ~ * ~ . * ~ ~ ~ ~ * * * ~ * + * , ~ , , ~ , ~ ~ * * * * * ~ * * * * * * ~ ~ ~ , ~ , ~ *  

****,***+,*****.*. 
+ POS * Left Sta ' Right Sta ' Flow * Area * W.P. * Percent * 

Hydr * Velocity * 
+ ift) * (ftl icfs) * lsq ftl * lftl * Conv 
*Depth(ft) ' (ft/s) * 
' 1 * LOB 9938.52 * 9966.09 * 153.28 ' 53.71 * 17.71 * 3.61 * 
8.11 * 2.85 * 
* 2 * Chan * 9966.09 ' 10027.22 * 4035.00 ' 628.99 ' 61.52 ' 94.94 * 
10.29 * 6.42 ' 
* 3 * ROB * 10027.22 * 10168.80 ' 61.71 ' 26.79 * 12.17 * 1.45 * 
5.60 * 2.30 * 

Profile #2 
* t - . t t , f * * * * * t * * * * t t * * * * * f * * * ~ * * ~ . ~ * * * * ~ ~ ~ * ~ * ~ ~ * ~ ~ + ~ ~ ~ ~ ~ * ~ ~ ~ * ~ * * * * * * * * * * * ~ ~ , , ~ * ~ * ~ , ~ ~ ~ * * , ~ * * * * * , * ~  

, ********+*+*-***+ 
* * Po9 * Left Sta * Rlght Sta ' Flow ' Area * W.P. Percent * 
Hydr * Veloclty + 

(ftl iftl * IC~SI ' (Sq ftl * (ftl conv 
'Depthlftl (ft/sl * 
1 * LOB * 9938.52 ' 9966.09 * 0.19 + 0.61 ' 7.02 ' 0.00 * 

6.77 ' 0.32 * 
* 2 * Chan * 9966.09 * 10027.22 ' 4249.81 * 626.53 * 72.49 ' 100.00 * 
10.29 h 7R * 

Warning: The cross section had to be extended vertically during the critical depth calculations. 
Warning: The parabolic search method failed to converge on critical depth. The program will try 
the 

cross section slice/secant method to find critical depth. 

SUMMARY OF MANNING'S N VALUES 

River:T4N-R3W-S08W 
* * * * * ~ l * * i * ~ * * * f * , f * * * t t l l * * ~ ~ * * * l * , ~ * ~ * ~ , ~ * * ~ * ~ ~ * ~ * * ~ * * * * , ,  

Reach * RiverSta. * nl n2 * n3 + 
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River:T4N-R3W-SO9 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Reach * River Sta. * "1 * n2 * n3 * 
* ~ * * * * * * * * t * , * * t * * . t * * * . * * ~ ~ ~ ~ * * * * * * * , * * * ~ * ~ * * ~ ~ ~ * , , ~ * ~ ~ ~ ~ ~ ~ ~  

*REACH-1 * 2.651 .035* ,045' .035* 
*REACH-1 2.552 .035* .045' .035* 
*REACH-I * 2.454 .035' .045+ .035* 
*REACR-1 2.362 .035* .045* .035* 
*REACH-1 * 2.267 ,035. ,045' .035* 
*REACH-1 * 2.169 .035* ,045- ,035' 
'REACH-1 * 2.065 .033* .05* .033* 
'REACH-1 * 1.971 .033* .05* .033* 
'RERCH-1 * 1.876 .033* ,Q5* .033* 

1 'REACH-I * 1.781 ,033' .05' .033' 
'REACH-1 1.686 .033* .04' .033* 
*REACH-1 * 1.594 ,033' .04' ,033' 
'REACH-1 * 1.488 .033* .04* .033* 
*REACH-1 * 1.394 .033* .04* ,033' 
'REACH-1 1.302 ,035' .04* ,035' 
'REACH-1 * 1.201 .035* .05' .033* 
'REACH-1 * 1.104 .035* .05* .05* 
*REACH-1 1.013 .035* .05* .033* 
'REACH-1 * 0.920 .035* .05' ,033, 
'REACH-1 0.819 ,035' .05* .033* 
*REACH-1 * 0.678 ,035' .05* ,033' 
*REACH-1 * 0.616 .035* .05* .033* 
*REACII-I * 0.501 .033* .06* .06* 
*REACH-1 * 0.398 ,033' .06* ,033' 
*REACH-1 0.299 .033* .06" ,033' 
*REACH-1 . + 0.204 ,033- .06' .06* 
'REACH-1 * 0.104 ,033" . 0 6* .033* 
*REACH-1 * 0.032 ,033' .06' .033* 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

River:WASH 3-WEST 
* * * * * * * * * * * l * / / * . t * * ~ * * * + * * * ~ * * , * * ~ . ~ * * . * * . * * * * , * * * + * *  

Reach * RiverSta. * nl * "2 * "3 * 
* *~ *~ * * * * * * * * * * * * * * * * f t * * * * * * * * f+ f * * * , *~ f * l . f l * * * l * * * ( / t i * * * * * * t *  

'REACII-1 * 6.912 ,033. .045* .033* 
*REACH-1 * 6.811 ,033' .045* .033* 
'REACII-I 6.685 ,033' .045* ,033' 
*REACH-1 6.578 ,033' -045' .033* 
*REACH-1 * 6.476 .OD* .045* .033* 
*REACH-1 6.387 .033* .045* .033* 
-REACH-1 * 6.318 .033* ,045' ,033, 
*REACH-1 6.209 ,033' ,045' .033* 
*REACH-1 * 6.111 ,033' ,045' .033* 
*REACH-1 6.005 .033* .045* ,033' 



I 
! *REACH-I 

*REACH-1 
*REACH-1 
"R'iACH~ 1 
*REACH-1 
*REACH-1 
* m C H - l  
*REACH-1 
*REACH-1 
*REACH-1 

I 
*REACH-1 
*REACH-1 
*REACH-1 

! *REACH-1 
'REACH-I 

1 
*REACH-1 
*REACH-] 

! 'REACH-I 

'REACH-1 
*REACH-1 I *REACH-1 

........................................................................ 

SUMMARY OF REACH LENGTHS 
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River: T4N-R3W-S08W 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Reach * River Sta. * Left * Channel * Right * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

'REACH-1 3.254 + 483* 518.274* 495' 
'REACH-1 3.156 568* 533.15* 492' 
*REACH-1 * 3.055 527* 497.15* 464* 
*REACH-1 * 2.960 517* 506.44* 484' 
*REACH-1 * 2.865 430* 506.86' 543, 
*REACH-1 * 2.769 504+ 516.76* 517' 
'REACH-1 2.671 505* 514.67* 502* 
*REACH-1 2.573 498* 511.83* 501' 
*REACH-1 2.476 499* 535.54, 543* 
*REACH-1 * 2.375 486' 518.49' 495* 
*REACH-1 * 2.277 509* 506.1* 501* 
'REACH-1 * 2.181 513* 520.95* 508* 
*REACH-1 * 2.082 531* 503.25* 477" 
*REACH-1 1.987 481* 503.55* 510' 
*REACH-1 * 1.891 484* 468* 452* 
*REACH-1 * 1.803 655* 552.38' 377* 
'REACH-1 * 1.698 450* 495.58* 522* 
*REACH-1 * 1.604 493' 519.86' 509* 
*REACH-1 * 1.506 502, 518.67* 533" 
*REACH-1 * 1.408 469* 490.22* 514. 
*REACH-1 * 1.315 488* 510.63* 523* 
*REACH-1 * 1.218 475* 502.5* 526* 
*REACH-1 * 1.123 509* 496.42* 486* 
*REACH-1 * 1.029 538* 502.12* 469% 
*REACH- 1 * 0.934 516' 534.27* 517' 
'REACH-1 * 0.833 508* 561.81* 507* 
*REACH-1 0.726 423* 524.94, 491* 
*REACH-1 * 0.626 556* 543.51* 457% 
'REACH-]. * 0.523 554* 563.26* 558' 
*REACH-1 * 0.417 456* 459.78* 407' 
*REACH-1 * 0.330 452* 455.86* 440* 
"REACH-1 * 0.243 414* 459.52* 479' 
'REACH-1 * 0.156 521. 524.92- 461* 
'REACH-1 0.057 O* O* O* 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

River: T4N-R3W-SO9 
............................... 
+ Reach * River Sta. 
* * * * * * * * , * * * * * * * * * * * * * * *>*%*** ,  
'REACH-I * 2.651 
*REACH-1 * 2.552 
'REACH-1 * 2.454 
*REACH-1 * 2.362 
'REACH-1 * 2.267 
*REACH-1 * 2.169 
*REACtI-1 * 2.065 
*REACH-1 * 1.971 
'REACH-1 . * 1.876 
*REACH-1 * 1.781 
'REACH-1 * 1.686 
'REACH-1 * 1.594 
*REACH-1 * 1.488 
*REACH-I * 1.394 
'REACH-1 ' 1.302 
*REACH-1 * 1.201 
*REACII-1 + 1.104 
*REACH-1 * 1.013 
'REACH-1 * 0.920 
*REACH-1 * 0.819 
*REACH-1 * 0.678 
*REACH-1 0.616 
*REACH-1 * 0.501 
*REACH-1 * 0.398 
'REACH-1 * 0.299 
*REACH-1 * 0.204 
*REACH-1 0.104 

.................................. 
Left * Channel * Right * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

525' 522.45* 520" 
647* 517.95* 452* 
495* 488.2* 481* 
499* 500.01* 500* 
494* 517.67* 517' 
550* 548.32' 523* 
444' 496.36' 579* 
489* 503.99* 482* 
483' 501.91* 539* 
547* 496.44* 453* 
565' 490.56' 450' 
502* 558.56' 570' 
541' 495.23. 444* 

* 487' 483.51* 482" 
521* 534.72' 485' 
493, 511.87' 522' 
438' 478.95' 515* 
460* 491.21* 515* 
483* 538.08+ 584' 
285* 744.4* 527* 
737% 326.34. 446' 
642* 607.64* 522* 
552- 539.5af 478* 
506* 527.92* 507, 
495* 496.42- 470* 
474' 531.77* 547* 
355' 379.25* 363* 



River: WASH 3-WEST 
*****,****,*******Z******.***,*************%*************%******* 

Reach River Sta. Left Channel ' Right * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*REACH-1 6.912 500* 536.18* 527* 
'REACH-1 6.811 586* 666.45' 577* 
*REACH-1 * 6.685 574* 552.85' 514% 
'REACH-1 * 6.578 549' 555.83' 482+ 
*REACH-1 * 6.476 425* 470.32* 480, 
*REACH-1 6.387 * 334* 363.05, 374' 
*REACH-I 6.318 558* 579.9* 558' 
*REACH-1 * 6.209 + 494* 512.79* 482' 
*REACH-1 * 6.111 519* 563.28* 529* 
*REACH-1 * 6.005 477' 524.74* 485' 
*REACH-1 * 5.905 606' 549.67' 524* 
'REACH-1 5.801 * 614* 600.96' 546* 
*REACH-1 * 5.687 * 495* 522.64* 483, 
*REACH-1 5.589 316- 318.33' 300* 
*REACH-1 5.528 626" 625.97* 583. 
'REACH-1 * 5.410 450' 459.32' 466' 
'REACH- 1 * 5.323 472' 596.28' 542* 
'REACH-1 5.210 299* 331.1' 320' 
*REACH-1 * 5.147 643* 661.7* 646' 
'REACH-1 * 5.022 454' 494.13* 433* 
*REACH-1 4.928 457* 480.24* 466* 
'REACH-1 * 4.837 648* 676.29* 650* 
'REACH-1 * 4.709 412* 450.63, 450' 
'REACH-1 * 4.624 509' 554.74' 532* 
*REACH-1 * 4.519 451% 490.71* 516' 
*REACH-1 * 4.421 * 498* 586.93, 582* 
*REACH-1 * 4.310 * 611* 599.78* 564* 

a 'REACH-1 * 4.196 618* 631.85, 629* 
*REACH-1 * 4.077 567' 627.22* 611* 
'REACH-1 * 3.959 * 600' 618.09- 564* 
*REACH-1 * 3.840 658. 597.61* 515* 
*REACH-I * 3.727 731' 722.38' 692' 
'REACH-1 * 3.590 697' 783.51' 711' 
+REACH-1 * 3.441 715' 754.58' 732. 
'REACH-1 * 3.298 678, 774.09* 705' 
'REACH-1 * 3.152 509* 514.16' 493* 
'REACH-1 3.054 450. 594.89* 533* 
*REACH-1 * 2.942 673' 664.74' 553' 
'REACH-I * 2.816 638* 599.24* 504' 
'REACH-1 * 2.703 448* 460.71' 433' 
'REACH-1 * 2.615 397* 450.44* 510' 
*REACH-1 * 2.530 429' 438.56* 439' 
*REACH-> 2.447 422* 428.52* 382* 
*REACH-1 * 2.366 642* 662.46* 617* 
*REACH-l 2.240 434* 471.47' 48gf 
*REACH-1 * 2.151 467' 477.22' 469- 
'REACH-1 * 2.061 408* 428.26* 417* 
*REACH-1 * 1.979 398' 450.11' 447' 
'REACH-1 1.894 425* 413.55* 392* 
"REACH-1 * 1.816 460' 498.13' 464- 
*REACH-1 * 1.721 455' 508.12' 497* 
*REACH-1 * 1.625 418* 423.53' 430' 
'REACH- 1 * 1.545 + 345* 343.11 341" 
*REACH-1 * 1.480 380' 389.42' 386* 
*REACH-1 * 1.406 335' 335.21' 321* 
'REACH-1 ' 1.343 276' 263.27' 276* 
'REACH-1 1.289 * 491.506* 492.301* 475.917' 
*REACH-1 * 1.196 * 150.213' 146,404' 151.914' 
*REACH-1 * 1.168 * 266.86* 296.403' 270, 
*REACH-1 * 1.112 331.609' 335.12* 291.129* 
*REACH-1 * 1.049 531.466' 532.281* 515.565* 
'REACH-1 * 0.948 * 462.142' 464.365, 450,244' 
*REACH-I * 0.86 * 419.393' 418.74' 364.022' 



*REACH-1 * 0.101 * 424,627' 433.349' 428.831' 
'REACH-1 * 0.618 * 310.115' 391.99' 413.854* 
*REACH-1 0.544 * 230.902* 320.516* 325.895* 
-REACH-1 * 0.483 * 334,018' 421.216* 448.599" 
'REACH-1 * 0.403 * 271.255' 246.43* 233.107' 
'REACH-1 * 0.356 * 439.033' 416.326' 370.315' 
*REACH-1 0.277 416.958* 360.34, 341.759' 
'REACH-I * 0.207 * 455.73* 413.811* 355.159* 
*REACH-] * 0.129 * 455,653' 435.323' 524.317' 
*REACH-1 * 0.047 * 255.445' 249.085* 259.833* 
'REACH-1 * 0 0* 0' 0' 
* * * * * * * t f t t t * * f * f ~ * * * * ~ , ~ ~ ~ , ~ * ~ * * ~ * * * * ~ ~ ~ ~ ~ * * * k * ~ * * . ~ * . * * * * ~ ' ~ * * *  

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
River: TIN-R3W-SO8W 

........................................................ 
Reach * River Sta. ' Cantr. ' Expan. * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*REACH-1 * 3.254 * .1' .3* 
'REACH-1 * 3.156 * .1* .3* 
*REACH-1 * 3.055 .I' .3*  
*REACH-1 * 2.960 .1* .3' 
*REACH-1 * 2.865 * .I* .3' 
*REACH-1 * 2.769 * .I* . 3 *  
*REACH-1 * 2.671 * .1' .3* 
*REACH-1 2.573 * .1* .3* 
*REACH-1 2.476 * .1* .3* 
*REACH-1 * 2.375 .l* .3* 
*REACH-1 * 2.277 * .I1 .3* 
'REACH-I * 2.181 * .I* . 3 *  
'REACH-1 * 2.082 * .l* .3* 
'REACH-1 1.987 * . 1* .3* 
'REACH-1 * 1.891 * .1* .3* 
"REACH-1 1.803 ' .1* .3* 
'REACH-1 * 1.698 * .1' .3* 
*REACH-] * 1.604 * .1* .3* 
"REACH-1 * 1.506 * .l* .3* 
'REACH-1 1.408 * .l' .3* 
'REACH-1 * 1.315 * .1* .3* 
'REACH-1 * 1.218 * .I* .3* 
'REACH-1 * 1.123 * .l* .3* 
.REACH-1 * 1.029 * .I' .3* 
*REACH-1 * 0.934 * .I* .3* 
'REACH-1 * 0.833 + .I* .3* 
*REACH- 1 * 0.726 * .1* .3' 
*REACH-1 * 0.626 * .l* .3* 
*REACH- 1 * 0.523 * .I* .3" 
'REACH-1 * 0.417 ' .1* .3* 
*REACH-1 * 0.330 * .1* . 3*  
*REACH-1 * 0.243 .l' . 3 *  
*REACH-1 0.156 .1* .3' 
'REACH-? 0.057 * .1' .3" 
* * * * * * . * * *+* .  h * * * * * * * * l i * r * * * . * * * * . * + * * * . * . . . . * + * * * * * * * * * * * *  

Rjver: T4N-R3W-SO9 

* * * * * * * * * * * * t * * + * * * ~ ~ * . * , * * * * f f * * t , l . t t * * t * * . i t * * ~ ~ ~ * + *  

Reach River Sta. * Contr. * Expan. * 
~ * * * * * * * , * * * * , * + * * * * * + * ~ * * * * + * ~ * ~ * ~ , * * ~ . . . * * ~ * * ~ ~ % * * , * ~  
'REACH-.I 2.651 * .Is .3' 
'REACH-1 * 2.552 * .l' .3* 
'RERCH-1 ' 2.454 ' .I* .3' 
*REACH-1 * 2.362 * .1* .3* 
*REACH-1 * 2.267 ' .I' .3* 
*REACH-1 2.169 ' .I* .3* 
*REACH-1 * 2.065 ' .I* . 3 *  
'REACII-1 ' 1.971 ' .I' .3' 
*REACH-] * 1.876 * .l' .3* 
*REACH-1 * 1.781 * .I1 .3* 



'REACH-I 
*REACH-1 
*REACH-1 
*REACH-1 
*REACH-1 
*REACH-1 
'REACH-1 
*REACH-1 
*REACEIF1 
*REACH-1 
*REACH-1 
*REACH-1 
'REACH-1 
*REACH-1 
*REACH-1 
"REACH-1 

River: WASH 3-WEST 

Reach * River Sta. * Contr. Expan. * 
******************************%**,** .*** .***+********* .  





HEGMS Plan: FP Rwec T4N-RJWaIQN Reach: Reach-$ 



HEC-RAS Pian: FP River T4N-R3WSION Reach: Reab-1 



CHECK-RAS Report for Wash: 
T4N-lt3W-SlON 



CHECK-RAS Program: NT Check 
Manning's n Value and Transition Loss Coefficient Review 

Project File: P:\M\MARI00000044\0600INFO\EP\WR\605WR Hydraulic Calcs\HEC- 
RAS\WITTMANN ZONE AE T4N R3W S1ON.pri - 
Plan File: P ~ \ M ~ ~ ~ O O O ~ O O ~ ~ \ ~ ~ ~ O I N F O \ E P \ W R \ ~ ~ ~ W R  Hydraulic Calcs\HEC- 
RAS\WITTMANN_ZONE-AE-T4N-R3W_S10N.p01 
Geometry File: P:\M\MARI00000044\0600INFO\EP\WR\605WR Hvdraulic Calcs\HEC- 
R~S\WIT~MANN-ZONE-AE_T~N-R~W-S~ON. go1 
Flow File: P:\M\MA8100000044\06001NFO\EP\WR\605WR Hydraulic Calcs\HEC- 
RAS\WITTMANN ZONE AE T4N R3W SlON.fO2 - 
Report File: ~ ~ \ ~ i M A R ~ 0 0 0 ~ 0 0 4 4 \ 0 6 0 0 1 ~ ~ 0 \ ~ ~ \ ~ ~ \ 6 0 5 ~ ~  Hydraulic Calcs\HEC- 
RAS\WITTMANN-ZONE-AE-T4NNR3W-Sl0N.nt 
Selected ~rofiles: 1;2 
Date: 6/6/2006 
Time: 3:52:49 PM 

SECNO STRUCTURE NLOB NCHL NROB CNTR EXP 
................................................................................ 
TIN-R3W-SlON,Reach-1 
1.492 0.033 0.05 0.05 0.1 0.3 
1.395 0.033 0.05 0.05 0.1 0.3 
1.292 0.035 ----- ----- 0.1 0.3 

0.065 ----- ----- 
1.184 0.035 ----- ----- 0.1 0.3 

0.065 ----- ----- 
1.093 0.035 ----- ----- 0.1 0.3 

0.065 ----- ----- 
,993 0.035 ----- ----- 0.1 0.3 

0.065 ----- ----- 
,901 0.033 ----- 0.1 0.3 ----- 

0.05 ----- ----- 
,803 0.033 ----- 0.1 0.3 ----- 

0.05 ----- ----- 
,705 . 0.033 0.033 0.05 0.1 0.3 

----- 0.05 0.033 
.59 0.033 ----- ----- 0.1 0.3 

0.05 ----- ----- 
,488 0.033 0.05 ----- 0.1 0.3 

0.05 0.033 ----- 
,384 0.033 ----- 0.1 0.3 ----- 

0.05 ----- ---a- 

,279 0.033 ----- 0.1 0.3 ----- 
0.05 ----- ----- 

,184 0.033 ----- ----- 0.1 0.3 
0.05 ----- ----- 

,072 0.033 ----- 0.1 0.3 ----- 
0.05 ----- ----- 

0 0.033 ----- 0 0.1 0.3 
0.05 ----- 0.033 

---Summary of Statistics--- 
Minimum Maximum 

Left Overbank n Value: 0.033 0.065 
Right Overbank n Value: 0 0.05 
Channel n value: 0.033 0.05 
Contraction Coefficient: 0.1 0.1 
Expansion Coefficient: 0.3 0.3 

ROUGHNESS COEFFICIENT CHECK 

RS: 1.492 



NT RC 01 Left overbank n value is less than 0.035 
The n value for overbank is usually larger then 0.035 
The n value should be reevaluated. 

RS: 1.492 
NT RC 05 The left overbank n value of 0.033 and the right overbank n value 

of 0.05 are less than or equal to the channel n value of 0.05 
The overbank n values should be reevaluated. 

RS: 1.395 
NT RC 01 Left overbank n value is less than 0.035 

The n value for overbank is usuallv laraer then 0.035. 
The n value should be reevaluated. 

RS: 1.395 
NT RC 05 The left overbank n value of 0.033 and the right overbank n value 

of 0.05 are less than or equal to the channel n value of 0.05 
The overbank n values should be reevaluated. 

RS: 0.705 
NT RC 01 Left overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

TRANSITION LOSS COEFFICIENT CHECK 

ROUGHNESS COEFFICIENT AT STRUCTURES 
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CHECK-RAS Program, XS Check 
Cross Section Location and Alignment Review 

Project File: P:\M\MARI00000044\0600INFO\EP\WR\605WR Hydraulic Calcs\HEC- 
RAS\WITTMANN-zONE-AE-T4N-R3W-SlON.prj 
Plan File: P:\M\MARI00000044\0600INFO\EP\WR\605WR Hvdraulic Calcs\HEC- 
RAS\WITTMANN-ZONE-AE-T4N-R3W-SlON.p01 
Geometry File: P:\M\MARI00000044\0600INFO\EP\WR\605WR Hydraulic Calcs\HEC- 
RAS\WITTMANN ZONE AE T4N R3W SlON.401 - 
Flow File: P ~ \ M ~ ~ ~ o o o ? ~ o o ~ ~ \ ~ ~ ~ ~ I N F o \ E P \ w R \ ~ o ~ w R  Hydraulic Calcs\HEC- 
RAS\WITTMANN-ZONE-AE-T4N-R3W-SlON.f02 
ReDort File: P:\M\MARI00000044\O600INFO\EP\WR\605WR Hvdraulic Calcs\HEC- 
RA~\WITTMANN-ZONE_AE_T~N_R~W-S~ON. xs 
Selected profiles: 1;2 
Date: 6/6/2006 
Time: 3:54:44 PM 

SECNO Len Lob Len Chl Len Rob TopWdthAct Q Total Flow Code 

B=blacked obstruction XS SC 05 
C=critial depth XS SC 03 
D=divided flow XS SC 01 
E=cross section extended XS SC 02 
K=known water-surface XS SC 04 

DISTANCE CHECK 

SPACING CHECK 

INEFFECTIVE FLOW CHECK 

RS: 1.292 
XS IF 01 Right Levee option is used at this river station 

please investigate whether the NFIP requirements 
for levees are met. 

RS: 1.184 
XS IF 01 Right Levee option is used at this river station 

Please investigate whether the NFIP requirements 
for levees are met. 
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RS: 1.093 
XS IF 01 Left Levee option is used at this river station 

Please investigate whether the NFIP requirements 
for levees are met. 

RS: 1.093 
XS IF 01 Right Levee option is used at this river station 

Please investigate whether the NFIP requirements 
for levees are met. 

RS: 0.705 
XS IF 01 Left Levee option is used at this river station 

Please investigate whether the NFIP requirements 
for levees are met. 

DISCHARGE CHECK 

XS DC 02 Constant dicharge used for the T4N-R3W-SlON,Reach-1 

LOCATION CHECK 

BOUNDARY CONDITION CHECK 
........................ 

XS BC 02 The name of the stream is T4N-R3W-SlON,Reach-1 
Known WS = 1553.48 is specified as the downstream boundary 
for profile 1 

XS BC 03 Maximum number of iterations is 0 
It should not be less than 20. . 

LATERAL WEIRS CHECK 
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CHECK-PAS Program: Floodway Check 
Encroachment Method, Starting WSEL, Floodway Width, and Surcharge Review 

Project File: P:\M\MARI00000044\0600INFO\EP\WR\605WR 
RAS\WITTMANN ZONE AE T4N R3W S1ON.pri 

Hydraulic 

Hydraulic 

Hydraulic 

Hydraulic 

Hydraulic 

- 
Plan File: ~ ~ \ ~ ~ ~ ? 0 0 0 ( 1 0 0 4 4 \ b 6 i ) 0 1 ~ ~ 0 \ ~ ~ \ ~ ~ \ 6 0 5 ~ ~  
PAS\WITTMANN-ZONE-ALT4N-R3WWS10N.p01 
Geometry File: P:\M\MAR100000044\06001NF0\EP\WR\605W~ 
PAS\WITTKANN-ZONE-AE-T~N-R~W-~10~. go1 
Flow File: P:\M\MARIOOOOO044\O600INFO\EP\WR\605WR 
RAS\WITTMANN ZONE AE T4N R3W SlON.fO2 - 
Report File: P ~ \ M ~ R ? ~ ~ o ~ o o ~ ~ \ ~ ~ ~ ~ I N F o \ E P \ w R \ ~ ~ ~ w R  
PAS\WITTMANN-ZONE-AE-T4N-R3W-S10N.f~ 
Selected profiles: 1;2 
Date: 6/6/2006 
Time: 3:54:55 PM 

SECNO Method Surcharge EncStaL RStaEff Structure 

ENCROACHMENT METHOD CHECK 

FLOODWAY WIDTH CHECK 

RS: 1.492 
FW FW 03 The Left channel bank station may not be at the proper 

location. 



RS: 1.292 
FW Fw 03 The Left channel bank station may not be at the proper 

location. 

RS: 0.993 
FW FW 03 The right channel bank station may not be at the proper 

location. 

RS: 0.901 
FW FW 03 The Left channel bank station may not be at the proper 

location. 

RS: 0.901 
FW FW 03 The right channel bank station may not be at the proper 

location. 

RS: 0.803 
FW FW 03 The Left channel bank station may not be at the proper 

location. 

RS: 0.488 
Fw FW 03 The right channel hank station may not be at the proper 

location. 

RS : 0.279 
FW FW 03 The Left channel hank station may not be at the proper 

location. 

RS: 0.184 
FW FW 03 The right channel bank station may not be at the proper 

location. 

RS: 0.072 
FW FW 03 The right channel hank station may not be at the proper 

location. 

SURCHARGE CHECK 
---------------- 

DISCHARGE CHECK 

STARTING WATER-SURFACE ELEVATION CHECK 
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HEC-RAS Report for Wash: 
T4N-R3W-S1ON 
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HEC-RAS Version 3.1.3 May 2005 
U.S. Army Carp of Engineers 
Hydrologic Engineering Center 

609 Second Street 
Davis, California 

X X XXXXXX XXXX XXXX XX XXXX 
X X X X X X X X X  X 
X X X X X X  X X X  
XXXXXXX XXXX X XXX XXXX XXXXXX XXXX 
X X X X X X X X X 
X X X X X X X  X X X 
X X XXXXXX XXXX X X X X XXXXX 

PROJECT DATA 
Project Title: WITTMANN ZONE AE- T4N-R3W-SlON 
Project File : WITTMANN-ZONE-AE-T4N-R3WWS10N.pcj 
Run Date and Time: 7/24/2006 4:38:02 PM 

Project in English units 

Project Description: 
WITTMANN AREA ZONE AE FLOODPLAIN DELINEATION STUDY, Contract 
FCD2004C066 

Prepared by David Evans and Associates Inc 
Modeled by Frank 
Brown, P.E., CFM and Nathan Logan, E.I.T. 

HEC-RAS Version 3.1.3 was utilized 
for floodplain and floodway delineation. 
Filename : WITTMANN ZONE 
AE-TON-R3W-S1ON.PRJ 

Vertical datum: NAVD1988 

Topography and aerial 
photography provided by FCDMC, origin is the Wittmann ADMS/ADMSU (FCD 
2002C029), flight dates are 04/18/02, 04/19/02 and 04/23/02 at 1:7200 ratio 
and 04/23/02 at 1:14400 ratio, 

DTM data provided by Wittmann ADMSU 
consultant from contract FCD 2002C029. 

Manning's 'n' values were determined 
by field reconnaissance; see the Technical Data Notebook for more detailed 
information, 

Flow rates are from the Hydrology Computations Appendix of the 
Technical Data Notebook; please refer to the Flow Rate Exhibit and the 
computations for the interpolated and intermediate values. 

PLAN DATA 

Plan Title: FLOODPLAIN 
Plan File : P:\M\MARI00000044\06001NFO\EP\WR\605WR Hydraulic Calcs\HEC- 
RAS\WITTMANN-ZONE-AE-T4NNR3W-SlON.pO1 

Geometry Title: T4N-R3W-S1ON 
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Geometry File : P:\M\MARI00000044\0600INFO\EP\WR\605WR Hydraulic Calcs\HEC- 
MS\WITTMnNN-ZONE-AE-T4N-R3WWS10N.g01 

Flow Title : FLOODPLAIN 
Flow File : P:\M\MARI00000044\0600INFO\EP\WR\605WR Hydraulic Calcs\HEC- 

F&S\WITTMANN-ZONE-AE-T4NNR3WWS10N.f02 

Plan Summary Information: 
Number of: Cross Sections = 16 Multiple Openings = 0 

Culverts = 0 Inline Structures = 0 
Bridges = 0 Lateral Structures = 0 

Computational Information 
Water surface calculation tolerance = 0.01 
Critical depth calculation tolerance = 0.01 
Maximum number of iterations = 20 
Maximum difference tolerance = 0.3 
Flow tolerance factor = 0,001 

Computation Options 
Critical depth computed only where necessary 
Conveyance Calculation Method: At breaks in n values only 
Friction Slope Method: Average Conveyance 
Computational Flow Regime: Subcritical Flow 

Encroachment Data 
Equal Conveyance = True 
Left Offset - - 0 
Right Offset = 0 

River = T4N-R3W-SlON Reach = Reach-1 
RS Profile Method Value1 Value2 

FLOW DATA 

Flow Title: FLOODPLAIN 
Flow File : P:\M\MAR100000044\0600INFO\EP\WR\605WR Hydraulic Calcs\HEC- 
RAS\WITTMANN_ZONE-AEET4NNR3W_SION.f02 

Flow Data (cfs) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* River Reach RS 1 2 * 
* T4N-R3W-SlON Reach-1 1.492 * 930 930 * 
*+ * * * * * * * * * * * * * * * * * * * * * * * * * * * *%* * * * * *%* * * * * * * * * * *%* * * * * * * * * * * * * * * * * * * * * * * * * * *  

Boundary Conditions 
................................................................................................. 

* * * * *%*  

* River Reach Profile Uostream ~ ~ ~. ~~ ~ 

Downstream * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* * * * * * *  
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T4N-R3W-SlON Reach-1 1 Known WS = 
1553.48 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

GEOMETRY DATA 

Geometry Title: T4N-R3W-S1ON 
Geometry File : P:\M\MARI00000044\0600INFO\EP\WR\605WR Hydraulic Calcs\HEC- 
RAS\WITTMANN_ZONE-AE-T4N-R3WWS10N.g01 

CROSS SECTION 

RIVER: T4N-R3W-S1ON 
REACH: Reach-1 RS: 1.492 

INPUT 
Description: Flow rate starting at this cross-section is 930cfs. 
Station Elevation Data num= 106 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
9411.05 ,033 9936.47 .0510036.69 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9936.4710036.69 455.72 510.161 510.15 .1 . 3  

CROSS SECTION OUTPUT Profile #I 
* , * * * ~ * * * * * * * * * * * * * * * ~ * * * * * * * * , * , * * * * * * * * + * * * * ~ , ~ * * ~ k * * * * * ~ ~ * * ~ * * * * * * ~ , ~ * * + * ~ , , * ~ . ~ ~ * * * * * * ~ * + ~ ~ *  

* E.G. Elev iftl * 1593.99 * Element * Left OB * Channel * Right OB * 
* Vel Head iftl * 0.17 * Wt. n-Val. * 0.033 * 0.050 * 0.050 * 
* W.S. Elev iftl * 1593.82 * Reach Len. iftl 455.72 * 510.16 * 510.15 * 
* Crit W.S. iftl + Flow Area isa ftl * 46.30 * 112.43 * 98.78 * 
* E.G. Slooe lft/ftl *0.007486 * Area iso fti * 46.30 * 172.43 * 98.18 * 
* Q Total (cfsl + 930.00 * Flow icfsl * 65.61 * 632.71 + 231.62 * 
* Top Width iftl * 434.50 * Top Width (ftl * 220.85 * 100.22 * 113.43 * 
* Vel Total (ft/sl * 2.93 * Avg. Vel. ift/s) * 1.42 * 3.67 * 2.34 * 
* Max Chl Dpth iftl 2.99 + ~ y d r .  Depth (ftl * 0.21 * 1.72 * 0.87 * 
Conv. Total lcfs) * 10748.6 * Conv. lcfsl * 759.0 * 7312.6 + 2677.0 ' . . . . 

* length Wtd. (ft) * 497.91 * Wetted Per. iftl * 221.05 * 101.15 * 113.44 * 
* Min Ch El iftl * 1590.83 * Shear (lb/sq ft) * 0.10 * 0.80 * 0.41 * 
* Alpha * 1.24 * Stream Power ilb/ft sl * 0.14 ' 2.92 * 0.95 * • - * ~rctn Loss (ftl * 2.61 * Cum Volume iacre-ft) * 30.83 * 33.06 * 17.88 * 
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* C & E LOSS (ft) * 0.02 * Cum SA (acres) * 48.01 * 29.60 * 32.75 * 
................................................................................................ 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ftl * 1594.14 * Element * Left 0s * Channel * Right OB * 
* Vel Head (ft) * 0.20 * Wt. n-Val. * 0.033 * 0.050 0.050 * 
* W.S. Elev lftl * 1593.95 * Reach Len. (ft) * 455.72 ' 510.16 * 510.15 * 
* Crit W.S. (ftl * *  low Area (sq ft) * 22.46 * 184.89 * 60.79 * 
* E.G. Slope (ft/ftl *0.007041 * Area (sq ftl * 22.46 * 184.89 * 60.79 * 
* Q Total (cfsl 930.00 * Flow (cfsl * 49.84 * 689.23 * 190.93 * 
* Top Width (ft) * 191.28 * Tap Width lft) * 49.31 * 100.22 * 41.75 * 
* Vel Total (ft/s) * 3.47 * Avg. Vel. lft/sl * 2.22 * 3.73 * 3.14 * 
* Max Chl Dpth (ftl * 3.12 * Hydr. Depth (ftl * 0.46 * 1.84 * 1.46 * 
* con". Total lcfs) * 11083.3 * Conv. (cfs) * 594.0 * 8213.9 2275.4 * 
* Length Wtd. (ft) * 498.31 * Wetted Per. (ft) * 49.88 * 101.15 * 43.00 * 
* Min Ch El (ft) * 1590.83 * Shear (lb/sq ftl * 0.20 * 0.80 * 0.62 * 
* Alpha * 1.05 * Stream Power (lb/ft s )  * 0.44 3.00 * 1.95 * 
Frctn Loss Iftl * 2.57 * Cum Volume (acre-ft) * 9.22 * 47.54 * 4.44 * 
C & E LOSS (ft) * 0.02 * Cum SA (acres) * 6.28 * 29.60 * 2.88 * 
............................................................................................. 

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
****************,* 

* Pos * Left Sta * Right sta * Flow * Area * W.P. * Percent * 
Hydr + Velocity * 

* lftl * (ft) * (cfs) * (sq ft) * lft) + Conv 
*Depthlftl * (ft/sl * 
:1 * LOB * 9673.76 * 9936.47 * 65.67 * 46.30 * 221.05 ' 7.06 * 
0.21 * 1.42 ' 
* 2 * Chan * 9936.47 * 10036.69 * 632.71 * 172.43 * 101.15 ' 68.03 * 
1.72 * 3.67 * 
* 3 * ROB * 10036.69 * 10380.18 * 231.62 * 98.78 * 113.44 * 24.91 * 
0.87 * 2.34 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * * * * * * * * * * * * * * * *  

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
******+****** .****  
* * Pos * Left Sta * Right Sta * Flow * Area * W.P. * Percent * 
Hydr * Velocity * 

* * lftl * (ft) * (cfs) * lsg ft) * (ft) * conv 
*Depthlft) * (ft/sl * 
* 1 * LOB * 9673.76 * 9936.47 * 49.84 * 22.46 * 49.88 * 5.36 * 
0.46 * 2.22 * 
* 2 * Chan 9936.47 * 10036.69 * 689.23 * 184.89 * 101.15 * 74.11 * 
1.84 * 3.73 * 
3 * ROB 10036.69 * 10380.18 * 190.93 * 60.79 * 43.00 ' 20.53 * 

1.46 * 3.14 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* * * * * * * * \ * * * * * * * * *  

warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

a CROSS SECTION 
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RIVER: T4N-R3W-SlON 
REACH: Reach-1 RS: 1.395 

INPUT 
Description: 
station Elevation Data num= 114 

sta Elev Sta Elev Sta Elev Sta Elev Sta  lev 
................................................................................. 

9616.44 1592 9624.87 1591.9 9637.59 1591.82 9641.03 1591.73 9666.78 1591.9 
9670.36 1591.91 9676 1591.89 9701.29 1591.86 9705.23 1591.8 9711.7 1591.8 
9723.18 1591.61 9762.88 1590.74 9764.05 1590.43 9765.06 1590 9766.87 1589.49 
9773.71 1589.93 9774.73 1590 9775.35 1590 9775.93 1590.08 9776.04 1590.1 
9776.5 1590.16 9778.1 1590.67 9779.17 1591 9811.31 1590.75 9817.73 1590.75 
9860.84 1590.7 9873.98 1590.68 9899.03 1590.6 9920.91 1590.42 9921.87 1590.43 
9925.06 1590.42 9966.52 1590.04 9969.43 1590 9969.73 1590 9985.39 1589.9 
9986.35 1589.75 9990.39 1589.13 9993.47 1588.56 9997.6 1589.29 9998.73 1589.4 
10001.39 1589.410005.92 1589.4510009.67 1589.4310025.02 1589.510033.99 1589.66 
10046.3 1589.7210055.33 1589.8110056.51 1589.5410056.92 1589.48 10060.8 1588.9 
10061.28 1589.1210062.07 1589.5610064.16 1589.6110070.42 1589.8610071.32 1589.9 
10078.38 1589.7510086.34 1589.7510087.42 1589.5110088.17 1589.4 10090 1589.7 
10091.19 1589.8110094.92 1589.9110095.22 159010095.35 159010095.63 1590.1 
10135.6 1590.44 10143.4 1590.410147.71 1590.4710150.61 1590.51 10166.1 1590.6 
10194.06 1590.910210.73 1590.9910240.22 1591.2810243.29 1591.310245.22 1591.28 
10247.97 1591.29 10255.3 1591.2210297.54 1591.710316.99 1591.6610351.81 1591.94 
10359.03 1592.03 10368.2 1592.110405.25 1592.0610423.05 1591.9910425.97 1591.99 
10436.33 1592.1310489.28 1593.110493.83 1593.2310496.29 1593.2510537.05 1593.99 
10537.78 159410542.02 1594.110544.35 1594.1710544.46 1594.1210549.12 1594 
10554.9 1593.9210563.17 1593.910580.58 1593.5110607.29 1593.5410655.25 1593.72 
10656.81 1593.7210659.93 1593.710662.32 1593.7610670.02 1593.810685.61 1593.84 
10693.93 1593.810712.12 1593.9110738.39 1593.9410743.14 1593.9410745.04 1593.9 
10755.01 1593.9810759.99 159410766.42 1594.0410773.81 1594.07 

Manning's n Values num= 3 
Sta nVal Sta n Val Sta n Val 

.................................................. 

9616.44 ,033 9985.39 ,0510095.63 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Cantr. Expan. 
9985.3910095.63 499.8 541.066 506.27 .1 .3 

CROSS SECTION OUTPUT Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ft) * 1591.29 * Element * Left OB * Channel * Right OB * 
* Vel Head (ft) * 0.09 * Wt. n-Val. * 0.033 * 0.050 * 0.050 * 
* W.S. Elev (ft) * 1591.21 * Reach Len. (ft) * 499.80 * 541.07 ' 506.27 * 
* Crit W.S. (ft) * 1590.77 Flow Area (sq ft) * 162.04 * 181.29 * 78.41 * 
* E.G. Slope (ft/ft) '0.004035 * Area (sq ft) * 162.04 * 181.29 * 78.41 * 
* Q Total (cfs) * 930.00 * Flow (cfs) * 352.68 * 475.29 * 102.03 * 
* Top Width (ft) * 490.98 ' Top Width (ft) * 243.74 * 110.24 * 136.99 * 
* Vel Total (ft/s) * 2.21 * Avg. Vel. (ft/s) * 2.18 + 2.62 * 1.30 * 
Max Chi Dpth (ft) * 2.65 * Hydr. Depth (ft) * 0.66 * 1.64 * 0.57 * 

* Conv. Total (cfs) * 14640.7 * Conv. (cfs) * 5552.1 * 7482.3 * 1606.2 * 
* Length Wtd. (ft) * 519.82 * Wetted Per. (ft) * 244.11 * 110.77 + 137.00 * 
* Min Ch El (ft) * 1588.56 * Shear (Ib/sq ftl + 0.17 * 0.41 0.14 * 
* Alpha * 1.13 * Stream Power (lb/ft s )  * 0.36 * 1.08 * 0.19 * 
* Frctn Loss (ft) * 2.65 * Cum volume (acre-ft) * 29.75 * 30.99 * 16.84 * 
* C & E LOSS (ft) * 0.00 * Cum SA (acres) 45.58 * 28.37 * 31.29 * 
* * 1 * * * * * * * * * * * * * * * * * * * t * * * * * * * + * * * , * * * * * * * * * + * * * * * * * * * * * k * . k % * * * * * * * % * * * * * * * * * * * * * * * + * * * * * * * * * * *  

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ft) * 1591.56 * Element * Left OB * Channel * Right OB * 
* Vel Head (ft) * 0.13 * Wt. "-Val. * 0.033 * 0.050 * 
* W.S. Elev lftl * 1591.43 * Reach Len. lfti * 499.80 * 541.07 * 506.27 * 
* Crlt W.S. (ft) * Flow Area (sq ft) * 118.58 * 205.73 * * 
* E.G. Slope (ft/ft) *0.003936 * Area (sq ft) * 118.58 ' 205.73 ' * 
* Q Total (cfs) * 930.00 * Flow (cfs) * 355.04 * 574.96 * 
* Top Wldth (ft) 218.15 * Top Wrdth (ft) * 107.91 * 110.24 ' * 
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* vel Total (ft/s1 * 2.87 * ~ v g .  Vel. (ft/s) * 2.99 * 2.79 * 
* Max Chl Dpth (ft) * 2.87 * Hydr. Depth (ft) * 1.10 * 1.87 * * 
* Conv. Total (cfs) * 14824.0 * conv. lcfs) * 5659.2 * 9164.8 * 
* Length Wtd. (ft) * 523.25 * Wetted Per. (ft) * 108.67 * 112.09 * * 
* Min Ch El (ft) * 1588.56 * Shear (lb/sq ft) * 0.27 * 0.45 * * 
* Alpha * 1.00 * Stream Power (lh/ft s1 * 0.80 * 1.26 * * 
* Frctn Loss (ft) * 2.74 * Cum Volume (acre-ft) * 8.48 * 45.25 * 4.08 * 
* C & E LOSS (ft) * 0.00 * Cum SA (acres) * 5.45 * 28.37 * 2.64 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * * * * * * * * * * * * * * * *  

* POS * Left Sta * Right Sta * Flow * Area * W.P. * Percent * 
Hydr * Veloclty * 
* * (ft) * (ft) * (cf.5) * (zq ft) * (ft) * Conv 
*Depth(ft) * (ft/sj * 
' 1 * LOB * 9616.44 * 9800.92 * 56.23 * 30.81 * 59.63 * 6.05 
0.52 * 1.83 * 
* 2 * LOB * 9800.92 * 9985.39 * 296.45 * 131.23 * 184.48 * 31.88 * 
0.71 * 2.26 * 
* 3 * Chan * 9985.39 * 10095.63 * 475.29 * 181.29 * 110.77 * 51.11 * 
1.64 * 2.62 * 
* 4 * ROB * 10095.63 * 10434.72 * 102.03 * 78.41 * 137.00 * 10.97 * 

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

a Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* i t * * * * * * * * * * * * * * *  - 
* POS * Left Sta * Right Sta * Flow * Area * W.P. * Percent * 

Hydr Velocity * 
* * (ft) * (fti * lcfs) * lsq ft) * (ftl * Conv 
*Depth(ft) * (ft/s) * 
* 1 * LOB * 9800.92 * 9985.39 * 355.04 * 118.58 * 108.67 * 38.18 * 
1.10 * 2.99 * 
* 2 * Chan * 9985.39 * 10095.63 * 574.96 * 205.73 112.09 * 61.82 * 
1.87 * 2.79 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I***************** 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: T4N-R3W-SlON 
REACH: Reach-1 RS: 1.292 

INPUT 
Description: Interpolated point added at (9976.52, 1587.0621 to set hank 

station. 
Station Elevation Data num= 92 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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Manning's n Values num= 3 
Sta n val Sta n Val Sta n Val 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
9515.06 ,035 9922.92 .06510141.48 .033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9976.5210061.01 514.03 574.601 537.1 .1 .3 

Right Levee Station=10399.42 Elevation= 1589.01 

CROSS SECTION OUTPUT Profile #l 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* E.G. Elev (ft) * 1588.64 * Element * Left OF3 Channel * Right 08 * 
* Vel Head (ft) * 0.08 * Wt. n-Val. * 0.050 * 0.065 * 0.058 * 
* W.S. Elev (ft) * 1588.55 * Reach  en. (ft) * 514.03 * 574.60 * 537.10 * 
* Crit W.S. (ftl * 1587.98 * Flow Area (sq ft) * 124.90 * 138.96 * 142.69 * 
* E.G. Slope (ft/ft) *0.006667 * Area (sq ft) * 124.90 * 138.96 * 142.69 * 
* Q Total jcfs) * 930.00 * Flow (cis) * 249.60 * 360.99 * 319.40 * 
* Top Width (ft) * 473.88 * Top Width (ft) * 202.99 * 84.49 * 186.40 * 
* Vel Total (ft/s) * 2.29 * Avg. Vel. (ft/s) * 2.00 * 2.60 * 2.24 * 
* Max Chl Dpth (ft) * 2.45 * Hydr. Depth (ft) 0.62 * 1.64 * 0.77 * 
* Conv. Total (cfs) * 11389.6 * Canv. (cfs) * 3056.8 * 4421.1 * 3911.7 * 
* Length Wtd. (ft) * 546.19 * Wetted Per. (ft) * 203.42 * 84.64 * 186.56 * 
* Min Ch El (ft) * 1586.10 * Shear (lb/sq it) * 0.26 * 0.68 * 0.32 * 
* Alpha * 1.03 * stream Power (lb/ft s )  * 0.51 * 1.78 * 0.71 * 
* Frctn Loss (ft) * 2.92 * Cum Volume (acre-ft) * 28.10 * 29.00 * 15.55 * 
* C h E LOSS Ift) * 0.01 * Cum SA (acres) * 43.02 * 27.16 * 29.41 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION OUTPUT Profile $2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ft) * 1588.82 * Element * Left 00 * Channel * Right 08 * 
* Vel Head (ft) * 0.12 * Wt. n-Val. * 0.057 * 0.065 * 0.065 * 
* W.S. Elev (ft) * 1588.70 * Reach Len. (ft) * 514.03 * 574.60 * 537.10 * 
* Crit W.S. Ifti * 1588.01 * Flow Area rsa fti * 85.56 * 151.90 * 104.78 * . .  . 
* E.G. slope(ft/ft) *0.007310 * Area i s q  ft) * 85.56 
Q Total (cfs) * 930.00 * Flow (cfs) * 213.79 

* Top Width (ft) * 221.55 * Top Width (ft) * 72.16 
* vel Total (ft/s) * 2.72 ~ v g .  Vel. (ft/s) 2.50 
* Max Chl Dpth (ft) * 2.60 * Hydr. Depth (ft) * 1.19 
* Con". Total (cfs) * 10877.1 * Conv. (cfs) * 2500.4 
* Length Wtd. (ft) * 548.97 Wetted Per. (ft) * 72.98 
* Min Ch El (ft) * 1586.10 * Shear (lb/sq fti * 0.54 
* Alpha * 1.01 ' stream Power (lb/ft s )  * 1.34 
* Frctn Loss (ft) * 2.80 * Cum Volume (acre-ft) * 7.31 
* C & E LOSS (ft) * 0.01 * Cum SA (acres) * 4.42 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Warning: The parabolic search method failed to converge on critical depth. The program will try 
the - 

cross section slice/secant method to find critical depth. 
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a Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
********,********* 
* * POS * Left Sta * Right Sta * Flow * Area * W.P. * Percent * 
Hydr * Velocity * 
* * (ft) * (ft) * (cfsl * (sq ft) * (ftl * Conv 

*Depth(ftl * (ft/sl * 
1 * LOB * 9745.79 * 9976.52 * 249.60 * 124.90 * 203.42 * 26.84 ' 

- ...-.. 
1.64 * 2.60 
* 3 * ROB * 10061.01 * 10399.42 * 319.40 * 142.69 * 186.56 * 34.34 * 

warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*** , / *************  
* * Pos * Left Sta + Right Sta * Flow * Area * W.P. * Percent * 
Hydr * Velocity * 
* * (ft) * (ft! * (cfs) * (sq ftl * (ft) * Con" 
*Depth(ft) * lft/s! * 
' 1 * LOB * 9745.79 * 9976.52 * 213.79 * 85.56 * 72.98 * 22.99 * 
1.19 * a * 2  

2.50 * 
* Chan * 9976.52 * 10061.01 * 438.44 * 151.90 ' 84.64 * 47.14 * 

1.80 * 2.89 * 
* 3 * ROB * 10061.01 * 10399.42 * 277.77 * 104.78 * 66.34 * 29.87 * 
1.61 * 2.65 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* / * * * * * * * * * * * * * * * *  

warning: The energy loss was greatet than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

warning: The parabolic search method failed to converge on critical depth. The program will try 
the 

cross section slice/secant method to find critical depth. 
~ote: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: T4N-R3W-S1ON 
REACH: Reach-1 RS: 1.184 

INPUT 
Description: Levee added-Ridge not overtopped per BFE calcs; 
flow to right of 

levee is minor split flow and is not part of main floodplain 
station Elevation Data num= 122 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
............................................................................... 
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
9068.04 ,035 9870.27 .06510090.75 ,033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9964.9110038.05 601.61 478.32 318.12 .1 .3 

Right Levee Station=10550.96 Elevation= 1585.88 

CROSS SECTION OUTPUT Profile #1 
............................................................................................... 

* E.G. Elev (ftl 
* Vel Head ift) 
* W.S. Elev (ftl 
* Crit W.S. (ft) 
* E.G. Slope (ft/ftl 
* 0 Total Icfs) . . 
* Top Width (ftl 
* Vel Total (ft/s) 
* Max Chl Dpth ift) 
* Conv. Total icfsl 
* Length Wtd. iftl 
* Min Ch El (ftl 
* Alpha 
* Frctn Loss (ft) 
C & E LOSS iftl 

. . . . . . . . . . . . . . . . . . . . . .  

* 1585.70 * Element 
0.06 * Wt. n-Val. 

* 1585.65 * Reach Len. ift) 
* 1585.19 * Flow Area (sq ft) 
*0.004389 * Area isq ft) 

* Left 08 * Channel * Right OB * 
* 0,060 * 0.065 ' 0.041 * 
* 601.61 * 478.32 * 318.12 * 
* 122.50 * 149.88 * 232.38 * 
* 122.50 * 149.88 * 232.38 
* 193.50 * 362.51 * 373.99 

* 730.78 Top Width ift) * 164.20 
* 1.84 * Avg. Vel. (ft/sl * 1.58 
* 4.50 *Hydr.Depthift) * 0.75 
* 14038.2 * Conv. (cfsl * 2920.8 
* 459.59 * Wetted Per. ift) * 164.21 
* 1581.14 * Shear (lb/sq ftl * 0.20 
* 1.13 * stream Power ilb/ft sl * 0.32 
* 2.78 * Cum Volume (acre-ft) * 26.64 
* 0.00 * Cum SA (acres) * 40.85 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 

0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION OUTPUT Profile #2 
I * * t , + * * * , * * * * * * * * * * * * * * , * * * * i * * * * * * , * ~ * * * * * * * * * * * ~ * * * * * * k k * * * * * * * * * * * * ~ * * * * ~ * ~ * * * ~ * * * * * * * * * ~ * * ~  

* E.G. Elev (ft) * 1586.01 * Element * Left OB * Channel * Right OB * 
* Vel Head ift) * 0.08 * Wt. n-Val. * 0.065 * 0.065 * 0.047 * 
* W.S. Elev (ftl * 1585.93 * Reach Len. (ft) * 601.61 * 478.32 ' 318.12 * 
* Crit W.S. (ftl * 1585.15 * Flow Area isq ft) * 128.67 * 170.72 * 129.29 * 
* E.G. Slope (ft/ftl *0.003767 * Area isq ft) * 128.67 * 170.72 * 129.29 * 
* Q Total icfs) * 930.00 * Flow (cfsl * 219.82 * 417.20 * 292.98 * 
* Top Width (ft) * 269.71 * Top Width iftl + 94.64 * 73.14 * 101.93 * 
* Vel Total ift/sl * 2.17 * Avg. Vel. (ft/sl * 1.71 * 2.44 * 2.27 * 
* Max Chl Dpth ift) * 4.79 * Hydr. Depth ift) * 1.36 * 2.33 * 1.27 * 
* Conv. Total icfs) * 15153.3 * Conv. icfs) * 3581.7 * 6797.9 * 4773.7 * 
* Length Wtd. ift) * 490.88 * Wetted Per. ift) * 95.76 * 74.27 ' 102.96 ' 
* Min Ch El ift) * 1581.14 * Shear (lb/sq ft) * 0.32 * 0.54 * 0.30 ' 



* Alpha * 1.06 *StreamPower(lb/fts)* 0.54 * 1.32 * 0.67 * 
* Frctn Loss (ft) * 2.09 * Cum Volume (acre-ft) * 6.05 * 40.90 * 2.03 * 
* C & E LOSS (ft) * 0.00 * Cum SA (acres) * 3.44 * 26.12 * 1.23 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
%**** * * * * * * * * * * * * *  

* POS Left Sta * Right Sta * Flow * Area * W.P. * Percent * 
Hydr * Velocity * 
* * * (ft) * (ft) * (cfs) * (sq ft) * (ft) * conv 
'Depthlft) * (ft/s) * 
* 1 * LOB * 9516.48 * 9964.91 * 193.50 * 122.50 * 164.21 * 20.81 * 
0.75 * 1.58 * 
2 * Chan * 9964.91 * 10038.05 * 362.51 * 149.88 * 74.27 * 38.98 * 

2.05 * 2.42 * 
' 3 * ROB * 10038.05 * 10294.50 * 282.29 * 161.64 * 256.41 * 30.35 * 
0.63 * 1.75 * 
' 4 * ROB * 10294.50 * 10550.96 * 91.70 * 70.74 * 237.00 9.86 * 
0.30 * 1.30 * 
................................................................................................... 

* * * * * * * * * * * * * * * * * *  

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 

0.7 Or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This mav indicate the need for additional cross sections. 
Note: Multiple critical-depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*****************+ 

* POS * Left Sta * Right Sta * Flow * Area * W.P. * Percent * 
Bydr * Velocity * 

* * (ft) * (ft) * (cfs) * (sq ft) * (ftl * Conv 
*Depth(ft) * (ft/s) * 
* 1 * LOB * 9516.48 * 9964.91 * 219.82 * 128.67 * 95.76 * 23.64 * 
1.36 * 1.71 * 
* 2 * Chan * 9964.91 * 10038.05 * 417.20 * 170.12 * 74.21 * 44.86 * 
2.33 * 2.44 * 
* 3 * ROB * 10038.05 * 10294.50 * 292.98 * 129.29 * 102.96 * 31.50 * 
1.27 * 2.27 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * * * * * * * * * * * * * * * *  

Warning: The energy loss was greeter than 1.0 it (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: T4N-R3W-S1ON 
REACH: Reach-l RS: 1.093 

INPUT 
Description: Levee added-Ridge not overtopped per rough BFE calcs 
Station Elevation Data num= 92 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9908.4710054.94 255.11 527.143 632.77 .1 .3 

Left Levee Station= 9384.3 Elevation= 1583.34 
Right Levee Station= 10696.1 Elevation= 1584.47 

CROSS SECTION OUTPUT Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (it) * 1582.93 * Element * Left OB Channel * Right OB * 
* Vel Head ift) * 0.05 * Wt. "-Val. * 0.064 * 0.065 * 0.045 * 
* W.S. Elev (ft) * 1582.88 * Reach Len. (ftl * 255.11 * 527.14 * 632.77 * 
* Crit W.S. (it) * 1582.61 * Flow Area isq ft) * 259.45 * 113.43 * 173.68 k 

* E.G. Slope ift/ft) *0.008864 * Area isq ft) * 259.45 * 113.43 * 173.68 * 
* Q Total (cfs) * 930.00 ' Flow (cfs) * 413.53 * 205.87 * 310.60 * 

* 1015.99 * Top Width ift) * 436.06 146.47 * 433.46 * * Top Width (ft) 
* vel Total (ft/sl + 1.70 * Avg. Vel. ift/s) * 1.59 * 1.81 * 1.79 * 
* Max Chl Dpth (ft) * 1.24 * Hydr. Depth (ft) * 0.59 * 0.77 * 0.40 * 
* Conv. Total icfsl + 9878.2 * Conv. (cfs) * 4392.4 * 2186.7 * 3299.1 * 
* Length Wtd. ift) * 403.48 * Wetted Per. ift) * 436.06 146.47 * 433.48 * 
* Min Ch ~l (ft) * 1581.89 * Shear (lb/sq ft) * 0.33 * 0.43 * 0.22 * 
* Alpha * 1.01 * Stream Power (lb/ft s )  * 0.52 ' 0.78 * 0.40 
* Frctn Loss ift) * 2.53 * Cum Volume (acre-ft) * 24.00 * 25.65 * 11.16 ' 
* C & E Loas ift) * 0.00 *CumSAiacres) * 36.71 * 24.92 * 21.83 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy lass was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION OUTPUT 
. . . . . . . . . . . . . . . . . . . . .  
* E.G. Elev iftl 
* Vel Head (ft) 
* W.S. Elev iftl 
* Crit W.S. (St) 
* E.G. Slooe ift/ftl 
* Q Total 'icfs) 
* Top Width ift) 
* Vel Total (ft/s) 
* Max Chl Dpth lft) 

Profile It2 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *+ *+ * * * *  

* 1583.92 * Element 
* 0.08 * Wt. n-Val. 
* 1583.84 * Reach Len. (ftl 
1582.92 *   low Area isq ft) 

*0.004827 * Area isq ft) 
* 930.00 * Flow icfa) 
* 250.19 * Top Width ift) 
* 2.22 * Avg. Vel. (St/$) 
* 1.95 * Hydr. Depth (St) 
* 13385.8 * Conv. icfs) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* Left OB * Channel * Right OB * 

0,065 * 0.065 * 
* 255.11 * 527.14 * 632.77 * 

164.17 * 254.36 * 
* 164.17 * 254.36 * 
* 350.41 * 519.59 * 
* 103.72 * 146.47 * 
* 2.13 * 2.28 * + 
* 1.58 * 1.74 * * 
* 5043.5 * 8342.3 * 

* Lenath Wtd. Lftl * 463.43 *Wetted Per. iftl * 105.37 * 148.02 * - 
* MlnAch El (ft) * 1581.89 * Shear iIb/sq ft) 0.47 * 0.52 * 
* Alpha * 1.00 * Stream Power ilb/ft s )  * 1.00 * 1.18 * 
* Frctn Loss ift) * 2.63 * Cum Volume (acreeft) * 4.02 * 38.51 * 1.56 * 



C & E LOSS (ft! * 0.00 * Cum SA (acres! * 2.07 * 24.92 * 0.86 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the 
Lowest, valid, 

water surface was used. 

Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
************I***** 

* POS * Left Sta * Riaht Sta * Flow * Area * W.P. * Percent * 
Hydr * Velocity ' 

(ft) * (ft) icfs) * (sq ft) * (ft) * Conv 
*Depth(ft) * (ft/s) * 
+ 1 * LOB * 9384.30 * 9908.47 * 413.53 * 259.45 * 436.06 * 44.47 * 
0.59 * 1.59 * 
* 2 * Chan * 9908.47 * 10054.94 * 205.87 * 113.43 * 146.47 * 22.14 ' 
0.77 * 1.81 * 
* 3 * ROB * 10054.94 * 10375.52 * 217.33 * 131.22 * 320.59 * 23.37 * 
0.41 * 1.66 * 
4 * ROB * 10375.52 * 10696.10 * 93.26 * 42.46 * 112.89 * 10.03 * 

0.38 * 2.20 * 
*************+********** ,*********************** ,********** ,*+*****%*****************************  
* * * * * * * * * * * *+** * * *  

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * * * * * * * * * * * * * * * *  
% * POS * Left Sta * Right Sta * Flow ' Area * W.P. * Percent * 
Hydr * Velocity * 

* * (ft) * (ft) * (cfs! * (sq ft) * (ft) * Conv 
*Depth(ft) * (ft/s) * 
* 1 * LOB * 9384.30 * 9908.47 * 350.41 * 164.17 ' 105.37 + 37.68 * 
1.58 * 2.13 * 
* 2 * Chan * 9908.47 * 10054.94 * 579.59 * 254.36 * 148.02 * 62.32 * 
1.74 * 2.28 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * * * * * * * * * * * * * * a *  

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional crass sections. 

Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: T4N-R3W-SlON 
REACH: Reach-1 85: 0.993 

INPUT 
Description: 
Station Elevation Data num= 87 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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Manning's n Values num= 3 
Sta n val Sta n Val Sta n Val 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

8819.47 ,035 9664.21 .06510119.83 .033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9944,2610100.66 487.65 486.309 458.47 .1 .3 

CROSS SECTION OUTPUT Profile P1 
* + * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * , * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * + * * * * * * * k * * * * , * * * * * * * *  

* E.G. Elev iftl * 1580.40 * Element * Left 08 * Channel * Right OB * 
* Vel Head (ft) * 0.04 * Wt. n-Val. * 0.058 * 0.065 * 0.044 * 
* W.S. Elev iftl * 1580.36 * Reach Len. iftl * 487.65 * 486.31 * 458.47 * 
* Crit W.S. (ft) * 1579.86 * Flow Area (sq ftl + 361.85 * 170.67 * 45.02 * 
* E.G. Slope (ft/ftl *0.004667 * Area isq ftl * 361.85 * 170.67 * 45.02 * 
* Q Total (cfs) * 930.00 * Flow (cfsl * 579.15 * 282.52 * 68.33 * 
* Top Width (ft) * 710.37 * Top Width (ftl * 456.95 * 156.40 * 97.02 * 
* Vel Total (ft/s) * 1.61 * Avg. Vel. (ft/s) * 1.60 * 1.66 * 1.52 * 
* Max Chl Dpth (it) * 1.28 * Hydr. Depth (ft) * 0.79 * 1.09 * 0.46 * 
* Conv. Total (cis1 * 13613.5 * Conv. Icfsl * 8417.7 * 4135.6 * 1000.2 * 
* Length Wtd. ift) * 483.32 * Wetted Per. (ft) * 456.96 * 156.40 * 97.02 * 
* Min Ch El (ftl * 1579.20 * Shear (lh/sq ft) * 0.23 * 0.32 ' 0.14 * 
* Alpha * 1.00 * Stream Power (lb/ft s )  * 0.37 0.53 * 0.21 * 
* Frctn Lass (ftl * 2.91 * Cum Volume (acre-ft) * 22.18 * 23.93 * 10.17 * 
* C 6 E LOSS ift) * 0.01 *CumSAiacres) * 34.09 * 23.08 * 17.98 + 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional crass sections. 

CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ftl 1581.28 * Element * Left OB * Channel * Right OB * 
* Vel Head (it) * 0.12 * Wt. n-Val. * 0.065 * 0.065 
* W.S. Elev iftl * 1581.16 * Reach Len. iftl * 487.65 * 486.31 * 458.47 * 
* Crit W.S. (ft) * Flow Area (sq ft) * 32.87 * 295.67 
* E.G. Slope ift/ftl *0.006782 Area isq ftl * 32.87 * 295.67 * 
* Q Total (cfsl * 930.00 * Flow Icfsl * 85.19 * 844.81 * 
Top Width iftl * 174.95 * Top Width (ftl * 18.55 * 156.40 * 

* Vel Total lft/sl * 2.83 * Ava. Vel. lft/sl * 2.59 * 2.86 * 
+ Max Chl Doth lftl * 1.96 * Hvdr. Deoth lftl * 1.77 * 1.89 * ~~~ ~ ~ . . ~. > ~~.~ . ~ .  
* Con". Total (cfs) * 11293.0 * Conv. (cfsl * 1034.5 * 10258.4 * * 
* Length Wtd. (ftl * 486.37 * Wetted Per. (ftl * 20.35 * 158.13 * * 
* Min Ch El iftl * 1579.20 f Shear ilh/sq ftl * 0.68 * 0.79 * * 
* Alpha * 1.00 * Streampower (lb/ft s )  * 1.77 * 2.26 * * 
* ~ritn Loss lft) * 3.11 * Cum Volume (acre-ft) * 3.45 * 35.24 * 1.56 * 
* C & E LOSS jftl * 0.00 * Cum SA (acres) * 1.71 * 23.08 * 0.86 * 
,*****+***,/t*t*,****,*~~,**+***~,***,*~,*..+**,*~**~****~*~**~*************~*******~*********** 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile #1 
* + * * * l l , * * * * * * * i * * * * * * * * * * * * * * * * * * * t * * * * * * * * * ~ ~ ~ * ~ * * * * * * * * * * , * * * * * * k * * * ~ * * * * * * * * * ~ ~ * * ~ * * ~ ~ * * * * * * * * *  

***************,** 
* Pos * Left Sta * Right Sta * Flow * Area * W.P. * Percent * 

Hydr * Velocity * 
* iftl * lftl * (cfs) * (sq ftl * (ftl * con" 
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* 1 * LOB * 9381.87 * 9944.26 * 579.15 * 361.85 * 456.96 * 62.27 * 
0.79 * 
* 2  

1.60 * 
* Chan * 9944.26 * 10100.66 * 282.52 * 170.67 * 156.40 * 30.38 * 

1.09 * 1.66 * 
* 3 * ROB * 10100.66 * 10285.16 ' 68.33 * 45.02 * 97.02 * 7.35 * 
0.46 1.52 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * ***************  

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * * * * * * * * * * * *+***  
* * Po3 * Left Sta * Riaht Sta * Flow * Area * W.P. * Percent * 
Hydr * Velocity * 
* * (ft) * (ft) * (cfs) * (sq ft) * (ft) * C O ~ Y  

*Depth(Et) * (ft/s) * 
* 1 * LOB * 9381.87 * 9944.26 * 85.19 * 32.87 * 20.35 * 9.16 * 
1.77 * 2.59 
* 2 * Chan * 9944.26 * 10100.66 * 844.81 * 295.67 * 158.13 * 90.84 * 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: T4N-R3W-S1ON 
REACH: Reach-1 RS: 0.901 

INPUT 
Description: Interpolated point added at (10025.1, 1576.383) to set bank 

station. 
statioi Elevation Data num= 91 

sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Manning's n Values num= 3 
Sta n Val Sta "Val Sta n Val 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9857.2 10025.1 531.31 516.239 482.52 .1 . 3  

CROSS SECTION OUTPUT Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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* E.G. Elev (ft) * 1577.48 * Element * Left 08 * Channel * Right OB * 
* vel Head (ft) 0.10 * Wt. "-Val. 0.048 * 0.050 * 0.049 * 
* w.S. Elev (ftl * 1577.39 * Reach Len. (ftl * 531.31 * 516.24 * 482.52 * 
* Crit W.S. Lftl * 1577.10 * Flow Area (so ftl * 122.91 * 182.35 * 80.99 * 1 
* E.G. Slope lft/ftl *0.008070 * Area (sq ft) * 122.91 * 182.35 * 80.99 * 
* Q Total (cfs) * 930.00 Flow (cfs) 244.84 * 513.87 * 171.29 * 
* Top Width (ft) * 576.35 * Top Width (ft) * 265.85 ' 167.90 * 142.60 * 
* vei Total (ft/s) * 2.41 * A V ~ .  vel. (ft/s) * 1.99 * 2.82 * 2.11 * 
* Max Chl Dpth (ftl * 2.10 *~ydr.Depthiftl 0.46 * 1.09 * 0.57 * 
* Conv. Total icfs) * 10352.6 + Conv. lcfs) * 2725.5 * 5720.3 1906.7 * 
* Length Wtd. lftl + 513.27 * Wetted Per. lft) * 265.85 * 168.15 * 142.61 * 
* Min Ch El (ft) * 1575.29 * Shear llb/sq ft) * 0.23 * 0.55 * 0.29 * 
* Alpha * 1.08 * Stream Power ilb/ft s )  * 0.46 * 1.54 * 0.61 * 
Frctn Loss (ft) * 3.04 * Cum Volume (acre-ftl * 19.47 * 21.96 * 9.51 * 

* C 6 E Loss (ft) * 0.01 * Cum SA (acres1 * 30.05 * 21.27 * 16.72 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous crass 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (it) * 1578.17 * Element * Left OB * Channel * Right 08 * 
* Vel Head lft) 0.16 * Wt. "-Val. * 0.050 * * 
* W.S. Elev (ft) * 1578.00 * Reach Len. iftl * 531.31 * 516.24 * 482.52 * 
* Crlt W.S. (ftl * Flow Area (sq it1 * 285.92 * * 
E.G. slope (ft/ftl *0.006055 * Area (sq ftl * 285.92 * * 

* Q Total (Cfsl * 930.00 * Flow (cfsl * 930.00 * 
* Tow Width (ftl * 167.90 * Tow Width lftl * 167.90 * 
* vei Total (ft/s) * 3.25 * ~ v o .  vel. ift/s) 3.25 * 
* Mar Chl Doth iftl 2.71 * Hvdr. De~th lftl * 1.70 * ~~~ ~~ -~~ ~ ~. ~~~ .~ ~. . . 
* conv. Total (cfsl * 11951.3 * c6nv. (cis1 * 11951.3 ' 
* Length Wtd. (ftl * 516.24 * Wetted Per. (ftl * 171.40 * 
* Min Ch El lftl * 1575.29 * Shear (lb/sq ftl * 0.63 * * 
* Alpha * 1.00 * Stream Power (lb/ft s) * * 2.05 * 
* Frctn Lass (ftl * 3.26 * Cum Volume (acre-ft) * 3.26 * 31.99 * 1.56 * 
* C 6 E LOSS (ftl 0.00 * Cum SA (acres1 * 1.60 * 21.27 * 0.86 * - 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

Profile #l 
.......................................................................................... 

* * * * * * * * * * * * * * * * * *  
* * Pos * Left sta * Right sta * Flow * Area * W.P. * Percent * 
Hydr * Velocity * 
* * (ft) * (ftl * (cf~l * lsq ft) * (ftl * Conv 
*Depth(ft) * (ft/s) * 
* 1 * LOB * 9429.34 * 9857.20 * 244.84 * 122.91 * 265.85 ' 26.33 * 
0.46 * 1.99 * 
* 2 * Chan * 9857.20 * 10025.10 * 513.87 182.35 * 168.15 * 55.26 * 
1.09 * 2.82 * 
* 3 * ROB * 10025.10 10319.14 ' 171.29 * 80.99 * 142.61 * 18.42 * 
0.57 * 2.11 * 
* * * * ~ * * / l / * t * * i t * * t * i * * * * * * * * * * * * * * * * * * * * ~ * * * ~ * * * , ~ * * ~ * * , * * , * k * b * b * ~ * * * * * * * * ~ * * ~ * * ~ ~ * * ~ * + * * * * * * * *  

* * * * * * * * * * * * * * * *> *  

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * * *++*> * * * * * * * * *  

* POS * Left Sta * Right Sta * Flow * Area * W.P. + Percent * 
Hydr * Velocity * 

* (ftl lftl * (c~sI * (sq ftl * (ftl * conv 
*Depth(ftl * (ft/sl * 
* 1 * Chan * 9857.20 10025.10 * 930.00 * 285.92 + 171.40 * 100.00 * 
1.70 3.25 * 
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- 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: T4N-R3W-S1ON 
REACH: Reach-l RS: 0.803 

INPUT 
Description: Interpolated point added at (9908.23, 1573.342) to set bank 

station. 
Station Elevation Data num= 71 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Ezpan. 
9908.2310080.21 485.77 517.23 497.03 .1 .3 

CROSS SECTION OUTPUT Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* E.G. Elev lft) * 1574.44 * Element * Left OB * Channel * Right OB * 
Vel Head lft) * 0.07 * Wt. n-Val. * 0.049 * 0.050 * 0.043 * 

* W.S. Elev lft) * 1574.37 * Reach Len. lft) * 485.77 * 517.23 * 497.03 * 
* Crit W.S. (ftl * 1573.95 ' Flow Area (sq ft) * 135.83 * 219.61 * 115.13 * 
* E.G. Slope lft/ft) *0.004528 * Area lsq ft) * 135.83 * 219.61 * 115.13 * 
* Q Total lcfsl * 930.00 * Flow (cfs) * 215.75 * 515.94 * 198.31 * 
* Top Width lft) * 623.37 * Top Width lft) + 245.40 * 1'71.98 * 205.99 * 
* Vel Total lft/s) * 1.98 * Avg. Vel. (ft/s) * 1.59 * 2.35 * 1.72 * 
* Max Chl Dpth lft) * 2.83 * Hydr. Depth (ft1 * 0.55 * 1.28 * 0.56 * 
* Conv. Total (cfs) * 13821.5 * Conv. lcfs) * 3206.4 * 7667.8 * 2947.3 * 
* Length Wtd. lft) * 506.23 * Wetted Per. lft) * 245.41 * 172.44 * 205.99 * 
* Min Ch El lft) * 1571.54 * Shear (lb/sq ft) * 0.16 * 0.36 * 0.16 * 
* Alpha * 1.10 * Stream Power (lb/ft s )  * 0.25 * 0.85 * 0.27 * 
* Frctn Loss (ft) * 3.26 * Cum Volume (acre-ft) * 17.89 * 19.58 * 8.42 * 
* C & E LOSS lft) * 0.01 * Cum SA (acres) * 26.93 * 19.26 * 14.79 * 
***********f********I+****************lf**>*****,**************-**h*********b***********+****** 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 

0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev lft) * 1574.90 * Element * Left OB * Channel * Right OB * 
* Vel Head (Et) * 0.17 * Wt. n-Val. * 0.050 * 



* W.S. Elev (ft) 
* Crit W.S. (ft) 
* E.G. Slope (ft/ft) 
* Q Total (cfs) 
* TOP Width (ft) 
* vei Total (ft/s) 
* Max Chl Dpth (ft) 
* Conv. Total (cfs) 
* Length Wtd. (ft) 
* Min Ch El (ft) 
* Alpha 
* Frctn Loss (ft) 
* C & E Loss (ft) 
. . . . . . . . . . . . . . . . . . . . .  

* 1574.73 * Reach Len. (ft) * 485.77 * 517.23 
* 1574.06 *  low Area (sq ft) * * 281.05 
10.006604 * Area (sq ft) * 281.05 
* 930.00 * Flow (cfs) * 930.00 
* 171.98 Top Width (ft) + * 171.98 

3.31 * Avg. Vel. (ft/s) * 3.31 
* 3.19 * Hydr. Depth Ift) 1.63 
* 11444.3 * Conv. (cfs) * 11444.3 
* 517.23 * wetted Per. (ft) * * 175.24 
* 1571.54 * Shear (lb/sq ft) * * 0.66 
* 1.00 * stream Power (lb/ft s )  * 2.19 

3.25 * Cum Volume (acre-ft) * 3.26 * 28.63 
* 0.00 * cum SA (acres) * 1.60 * 19.26 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * k * * * * *  

Warning: The energy loss was greater than 1.0 ft (0.3 m). hetween the current and previous cross 
section. This may indicate the need far additional cross sections. 

Warning: The parabolic search method failed to converge on critical depth. The program will try 
the 

cross section slice/secant method to find critical depth. 

Profile #l 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
******************  

* POS * Left Sta * Right Sta * Flow * Area * W.P. * Percent * 
Hydr * Velocity * 

(ft) * (ftl * (cfs) * (sq ft) * (ftl * Conv 
*Depth(ft) (ft/s) * 
* 1 LOB * 9584.48 * 9908.23 * 215.75 * 135.83 245.41 * 23.20 * 
0.55 * 1.59 * 
' 2 * Chan * 9908.23 * 10080.21 * 515.94 * 219.61 * 172.44 * 55.48 * 
1.28 * 2.35 * 
* 3 * ROB * 10080.21 * 10348.77 * 198.31 * 115.13 * 205.99 * 21.32 ' 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 

0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

Profile 112 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* * * * * * * * * * * * * * * * * *  
* POS * Left Sta * Right Sta * Flow * Area * W.P. * Percent * 

Hydr * Velocity * 
* * (ft) * (ftl * (c~s) * isq ft) * (ft) * conv 

*Depth(ft) + (ft/sl * 
* 1 * Chan * 9908.23 * 10080.21 * 930.00 ' 281.05 * 175.24 * 100.00 * 
1.63 * 3.31 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * * * * * * * * * * * i t * * *  

Warning: The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Warning: The parabolic search method failed to converge on critical depth. The program will try 
the 

cross section slice/secant method to find critical depth. 

CROSS SECTION 

RIVER: T4N-R3W-SlON 
REACH: Reach-1 RS: 0.705 

INPUT 
Description: Levee added-Ridge not overtopped per BFE calcs 
Station Elevation Data num= 126 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9797.63 10009.6 514.37, 607.28 549.44 .1 .3 

Left Levee Station= 9516.22 Elevation= 1571.86 

CROSS SECTION OUTPUT Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ft) * 1571.18 * Element * Left 08 * Channel * Right 08 * 
* Vel Head lft) * 0.14 * Wt. n-Val. * 0.033 * 0.044 * 0.050 * 
* W.S. Elev lft) * 1571.04 * Reach Len. (ft) * 514.37 * 607.28 * 549.44 * 
* Crit W.S. lft) * 1570.88 * Flow Area (sq ft) * 108.45 * 193.16 * 18.66 * 
* E.G. Slope (ft/ft) *0.009876 * Area Isq ft) * 108.45 ' 193.16 * 18.66 * 
* Q Total (cfs) * 930.00 * Flow lcfs) * 295.17 * 615.71 * 19.12 * 
* Top Width (ft) * 554.90 * Top Wldth ift) * 228.60 * 211.97 * 114.33 * 
vel Total lft/s) * 2.90 * ~ v g .  Vel. lft/s) * 2.72 * 3.19 * 1.02 * 

* Max Chl Opth (ft) * 1.94 * Hydr. Depth (ft) * 0.47 * 0.91 * 0.16 * 
* conv. Total (cfs) * 9358.1 * Conv. lcfs) * 2970.1 * 6195.5 * 192.4 * 
* Length Wtd. lft) * 557.99 * Wetted Per. (ft) * 228.61 * 212.29 * 114.33 * 
* Min Ch El (ft) * 1569.10 * Shear (lb/sq ft) * 0.29 * 0.56 * 0.10 * 
* Alpha * 1.08 * stream Power (lb/ft s )  * 0.80 * 1.79 * 0.10 * 
* Frctn Loss lft) * 3.03 * Cum Volume (acre-ft) * 16.53 * 17.13 * 7.66 * 
* C & E LOSS lft) * 0.03 * Cum SA (acres) * 24.29 * 16.98 * 12.96 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 

0.7 or greater than 1.4. This may indicate the need far additional cross sections. 
Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

section. This may indicate the need for additional crass sections. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* E.G. Elev lft) * 1571.64 * Element + Left OB * Channel * Right OB * 
* Vel Head lft) * 0.16 * Wt. n-Val. * * 0.043 * 
* W.S. Elev (ft) * 1571.48 * Reach Len. (ft) * 514.37 * 607.28 ' 549.44 * 
* Crit W.S. (ft) * 1570.95 * Flow Area lsq ft) * 287.52 * 
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* E.G. Slope (ft/ft) *0.005972 * Area (sq ft) * * 287.52 * 
* Q Total (cfs) * 930.00 Flow (cfs) % * 930.00 * 
* Top Width (ft) 211.97 Top Width lft) 211.97 * 
* Vel Total (ft/s) 3.23 * Avg. Vel. (ft/s) * 3.23 * 
* Max Chl Dpth (ft) * 2.38 * Hydr. Depth (ft) * 1.36 * 
* Conv. Total (cfs) * 12034.8 * Conv. (cfsl * 12034.8 * 
* Length Wtd. (ft) * 587.39 * Wetted Per. (ft) * * 214.24 ' 
Min Ch El Ift) * 1569.10 * Shear (Ib/sq ft) * * 0.50 * 
Alpha * 1.00 * Stream Power (lb/ft sl * * 1.62 • 

* Frctn Loss (ft) * 2.88 * Cumvolume (acre-ft) * 3.26 * 25.26 * 
* C & E LOSS lft) 0.02 * Cum SA (acres) * 1.60 * 16.98 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Warning: The parabolic search method failed to converge on critical depth. The program will try 
the 

cross section slice/secant method to find critical depth. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* * * * * * * * * * * * * * * * * *  
* * Po3 * Left Sta * Right Sta * Flow * Area * W.P. * Percent * 
Hydr * Velocity * 

* (ft) * iftl * ( c ~ s )  * (sq ft) * lft) * Conv 
*Depth(ftl * (ft/s) * 
* 1 * LOB * 9516.22 ' 9797.63 * 295.17 ' 108.45 * 228.61 * 31.74 * 
0.47 * 2.72 * 
* 2 * Chan * 9797.63 ' 10009.60 * 615.71 * 193.16 * 212.29 * 66.21 
0.91 * 3.19 * 
* 3 * ROB * 10009.60 * 10328.80 * 19.12 * 18.66 * 114.33 * 2.06 * 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided hy downstream conveyance) is less than 

0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* * * * * * * * * * * * * * * * * *  
* * Po9 * Left Sta * Right Sta Flow * Area * W.P. * Percent * 
Hydr * Velocity * 

* (ft) * ift) * lcfs) * Isq ft) * (ft) * Conv 
*Depth(ft) * lft/s) * 
* 1 * Chan * 9797.63 * 10009.60 * 930.00 * 287.52 * 214.24 * 100.00 * 
1.36 ' 3.23 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Warning: The parabolic search method failed to converge on critical depth. The program will try 
the 

cross section slice/secant method to find critical depth. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION 
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RIVER: T4N-R3W-S1ON 
REACH: Reach-1 RS: 0.590 

INPUT 
Description: 
Station Elevation Data n u =  76 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Manning's n Values num= 3 
Sta n Val Sta nVal Sta n Val 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
8532.55 ,033 9827.81 .0510101.05 ,033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
990210014.22 399.49 542.532 520.57 .1 .3 

CROSS SECTION OUTPUT Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* E.G. Elev (ft) * 1568.13 * Element * Left OB * Channel * Right OB * 
* Vel Head (ft) * 0.06 * Wt. n-Val. * 0.037 * 0.050 * 0.048 * 
* W.S. Elev (ft) * 1568.07 * Reach Len. (ft) * 399.49 * 542.53 * 520.57 * 
* Crit W.S. (ftl * 1567.62 * Flow Area (sq ft) * 296.61 + 115.40 * 86.82 * 
* E.G. Slope Ift/ftl *0.003421 * Area (sq ftl * 296.61 * 115.40 * 86.82 * 
* Q Total (cfsl * 930.00 * Flow (cfs) * 604.03 * 204.33 * 121.64 * 
* Top Width (ftl * 669.38 * Top Width (ft) * 379.52 * 112.22 * 177.65 * 
* vel Total (ft/s) 1.86 * Avg. v e l .  (ft/s) * 2.04 * 1.77 * 1.40 * 
* Max Chl Dpth (ft) * 1.26 * Hydr. Depth (ft) * 0.78 * 1.03 * 0.49 * 
* Conv. Total (cfs) * 15901.0 * Conv. (cfsl * 10327.6 * 3493.6 * 2079.8 * 
* Length Wtd. (ft) * 472.28 * Wetted Per. (ftl * 379.52 * 112.24 * 177.67 * 
* Min Ch El (ftl * 1566.81 * Shear (lb/sq ft) * 0.17 * 0.22 * 0.10 * 
* Alpha * 1.05 * stream Power (lb/ft s) * 0.34 * 0.39 * 0.15 * 
* Frctn Loss (it1 * 2.46 * Cum Volume (acre-ft) * 14.14 * 14.98 * 6.99 * 
* C & E Loss (ft) * 0.00 * Cum SA (acres) * 20.69 * 14.72 * 11.12 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance1 is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* P C. r l m x r  l f t i  * 1568.74 * Element * Left OB * Channel * Riaht 0B * - . - . - - - . , - - , - -- ~~~~~~~~ 

* Vel Head (ftl * 0.10 Wt. n-Val. * 0.050 * 0.050 * 0.050 * 
* W.S. Elev (£ti * 1568.64 * Reach Len. (ft) * 399.49 * 542.53 ' 520.57 * 
* Crit W.S. (ft) * * Flow Area (sq ft) * 115.20 * 179.37 * 73.61 * 
* E.G. Sloae Ift/ftl *0.004092 + Area lsa ftl * 115.20 * 179.37 * 73.61 * 

- . . . - , - - , 

* Top Width (ftl * 238.16 + Top Width lft) * 74.19 * 112.22 * 51.75 
* v e l  Total (ftls) * 2.53 * Avy. Vel. (ft/s) * 2.52 * 2.60 * 2.36 * 
* Max Chl Dpth (ft) * 1.83 * Hydr. Depth (ft) * 1.55 * 1.60 * 1.42 * 
* Conv. Total (cfsl * 14538.2 * Conv. (cfsl * 4530.4 * 7286.6 * 2721.2 * 
* Length Wtd. (ft) * 518.19 * Wetted Per. (ft) * 75.67 * 112.24 * 53.05 ' 
* Min Ch El (ftl * 1566.81 * Shear (lb/sq f t )  * 0.39 * 0.41 * 0.35 * 
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* Alpha * 1.00 * Stream Power (lb/ft sl 0.98 * 1.06 * 0.84 * 
* Frctn Lass (ft) * 2.72 * Cum Volume (acre-ft) * 2.58 22.00 * 1.09 * 
* C 6 E LOSS (ftl * 0.00 * Cum SA (acres) * 1.17 * 14.72 * 0.54 + 

............................................................................................... 

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile #1 
****,****f**l**tt********(**********************~*****************************~**~******************** 

* * * * * * * * * * * * * * * * * *  
* * POS * Left Sta * Right Sta * Flow * Area * W.P. * Percent * 
Hydr * velocity * 
* (ftl * (ftl * (cfsl * (sq ft) * (ftl * Conv 
*Depth(ftl * (ft/sl * 
* 1 * LOB * 9217.28 * 9902.00 604.03 * 296.61 * 379.52 * 64.95 * 
0.78 2.04 * 
* 2 * Chan 9902.00 * 10014.22 * 204.33 * 115.40 * 112.24 * 21.97 * 
1.03 * 1.77 * 
* 3 * ROB * 10014.22 * 10287.31 * 121.64 * 86.82 * 177.67 * 13.08 * 
0.49 * 1.40 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * * * * * * * * * * * * * * * *  

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*,*,************** 

* Pos * Left Sta * Right Sta * Flow * Area * W.P. * Percent * 
Hydr * velocity * 

* iftl * iftl * (cfsj * (sq ftl * lftl * conv 
*Depth(ftl * (ft/sl * 
* 1 ' LOB *9217.28 *9902.00 * 289.81' 115.20* 75.67* 31.16* 
1.55 ' 2.52 * 
* 2 * Chan * 9902.00 * 10014.22 * 466.12 * 179.37 * 112.24 * 50.12 * 
1.60 * 2.60 * 
* 3 * ROB * 10014.22 * 10287.31 * 174.07 * 73.61 * 53.05 * 18.72 * 
1.42 * 2.36 * 
.............................................................................................. 

* * * * * * * * * * * * * * * * * *  

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
~ection. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: T4N-R3W-SlON 
REACH: Reach-1 RS: 0.488 

INPUT 
Description: Interpolated point added at (10221.05, 1565.1431 to set hank 

station. 
Station Elevation Data num= 69 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
* * * * * , * * * * * h * * l * * * * * * * * * * I * * * * * ~ * ~ * ~ . ~ * * * * + * , * , * * * ~ * * * * * ~ * ~ * * ~ ~ * * * * ~ * * * * k * * * * * * * * *  
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a 10071.12 1564.510166.63 1564.4910174.78 1564.4910177.17 1564.510182.31 1564.55 
10221.05 1565.1410237.23 1565.3910246.52 1565.3910268.91 1565.610320.92 1566.17 
10323.33 1566.2 10392.2 1567.2210405.15 1566.6210418.33 1566.7 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
8847.41 .033 9772.36 .0510166.63 .033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9969.7110221.05 567.7 545.941 539.58 .1 .3 

CROSS SECTION OUTPUT Profile #1 
............................................................................................... 

* E.G. Elev (ft) * 1565.66 * Element * Left OB * Channel * Right OB * 
* Vel Head (ft) * 0.10 * Wt. n-Val. * 0.044 * 0.046 * 0.033 * 
* W.S. Elev (ftl * 1565.56 * Reach Len. (ftl * 567.70 * 545.94 * 539.58 * 
* Crit W.S. (ft) * 1565.37 * Flow Area (sq ft) * 155.13 * 222.34 * 7.94 * 
* E.G. Slope (ft/ft) *0.008878 * Area (sq ftl * 155.13 * 222.34 * 7.94 * 
* Q Total (cfsl * 930.00 * Flow (cfsl * 289.17 * 630.03 ' 10.80 * 
* Top Width (ft) * 657.52 * Top Width (ft) * 362.47 * 251.34 * 43.71 * 
* Vel Total (ft/s) * 2.41 * Avg. Vel. Ift/sl * 1.86 * 2.83 * 1.36 * 
* Max Chl Dpth (ft) * 1.13 * Hydr. Depth (ftl * 0.43 * 0.88 * 0.18 * 
* Conv. Total (cfsl * 9870.1 * Conv. (cfsl * 3069.0 * 6686.5 * 114.6 * 
* Length Wtd. (ft) * 553.49 * Wetted Per. (fti * 362.48 * 251.38 * 43.71 * 
* Min Ch El (ftl * 1564.43 * Shear (lh/sq ft) * 0.24 * 0.49 * 0.10 * 
* Alpha * 1.12 * Stream Power (lh/ft sl * 0.44 * 1.39 * 0.14 * 
* Frctn Loss iftl * 2.86 * Cum Volume (acre-ftl * 12.07 * 12.88 * 6.43 * 
* C 6 E Loss (ftl * 0.02 * Cum SA (acres) * 17.29 * 12.46 * 9.80 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 o r  greater than 1.4. This may indicate the need for additional cross sections. 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

a section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
E.G. Elev (ft) * 1566.03 * Element * Left 0B * Channel * Right 08 * 
Vel Head (ftl * 0.15 * Wt. n-Val. * * 0.045 * * 

* W.S. Elev (ftl * 1565.88 * Reach Len. (ft) * 567.70 * 545.94 * 539.58 * 
* Crit W.S. (ft) * 1565.42 *  low Area (sq ft) * 302.33 * * 
E.G. Slope (ft/ftl '0.006965 * Area (sq ft) * 302.33 * * 

* Q Total (cfS1 * 930.00 * Flow (cfsl * 930.00 * 
* Top Width (ft) * 251.34 * Top Width (ftl * * 251.34 * 
* Vel Total (ft/s) * 3.08 + Avg. Vel. (ft/s) * * 3.08 * 
' Max Chl Dpth (ft) * 1.45 * Hydr. Depth (ft) * * 1.20 * 
* Conv. Total (cfs) * 11143.6 * Conv. (cfs) * * 11143.6 * * 
* Length Wtd. (ftl * 545.94 * Wetted Per. (ft) * * 252.90 * * 
* Min Ch El (ft) * 1564.43 * Shear (lb/sq ftl * 0.52 * * 
* Alpha * 1.00 * Stream Power (lb/ft sl * * 1.60 * * 
* Frctn Loss ift) * 2.32 * Cum Volume (acre-ft) * 2.05 * 19.00 * 0.65 * 
C h E LOSS (ft) * 0.01 * Cum SA (acres) * 0.83 * 12.46 * 0.23 * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The conveyance ratio (upstream conveyance divided hy downstream conveyance1 is less than 
0.7 o r  greater than 1.4. This may indicate the need for additional cross sections. 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

********,*******I* 

* POS * Left Sta * Right Sta * Flow ' Area * W.P. * Percent * 
Hydr * Velocity ' 

* (ft) * lft) * (cfsl * (sq ftl * ift) * Conv 
*Depth(ft) * (Et/sl * 
* 1 * LOB * 9408.56 * 9969.71 * 289.17 * 155.13 * 362.48 ' 31.09 * 
0.43 * a * 2  

1.86 * 
* Chan * 9969.71 * 10221.05 * 630.03 * 222.34 * 251.38 7 67.74 * 

0.88 * 2.83 * 
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* 3 ROB * 10221.05 * 10319.69 10.80 ' 7.94 * 43.71 * 1.16 * 
0.18 1.36 
................................................................................................. 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional crass sections. 

Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*,*************.** 
Po.? * Left Sta * Right Sta * Flow * Area * W.P. * Percent * 

Hydr * Velocity * 
* * * (ft) * (ft) * (c~s) * (sq ft) (ftl * Conv 
*Depth(ft) * (ft/s) * 
* 1 * Chan * 9969.71 * 10221.05 * 930.00 * 302.33 * 252.90 * 100.00 * 
1.20 * 3.08 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 oc greater than 1.4. This may indicate the need for additional cross sections. 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: T4N-R3W-S10N 
REACH: Reach-1 RS: 0.384 

INPUT 
Description: 
Station Elevation Data 

sta Elev Sta 
. . . . . . . . . . . . . . . . . . . . . . . . .  

8921 1564.3 8943.33 
9029.34 1563.37 9042.67 
9292.63 1563 9353.15 
9385.6 1563.3 9423.69 
9560.87 1562.11 9603.23 
9689.03 1561.97 9793.85 
9888.16 1562.19 9889.73 

num= 105 
Elev Sta Elev Sta 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1563.98 8944.91 1563.98 8956.97 
1563.37 9118.93 1563.5 9160.49 
1563.29 9361.79 1563.28 9368.11 
1562.81 9428.12 1562.81 9462.15 
1561.97 9605.44 1561.99 9660.65 
1562.04 9828.77 1562.11 9866.39 

Elev Sta Elev 
........................ 
1563.87 8994.35 1563.8 

Manning's n Values "urn= 3 
Sta n Val Sta n Val Sta n Val 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9941.5610112.87 272.08 553.653 511.93 .1 .3 

CROSS SECTION OUTPUT Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ft) * 1562.79 * Element * Left OB * Channel * Right 0B * 



* Vel Head (ft) * 0.04 * Wt. n-Val. * 0.050 * 0.050 * 0.050 * 
* W.S. Elev lft) * 1562.75 * Reach Len. lft) * 272.08 * 553.65 * 511.93 * 
* Crit W.S. lft) * * Flow Area lsq ft) * 291.27 * 217.72 * 74.16 * 
* E.G. slope (ft/ft) *0.003368 * Area lsq ft) 
* O Total lcfsl * 930.00 * Flow (Cfs) 
* Top Wldth lft) * 739.86 * Top Wldth lft) 461.70 * 171.31 * 106.84 * 
* Vel Total lft/s) * 1.59 * Avg. Vel. lft/s) * 1.34 * 2.01 * 1.38 * 
* Max Chl Dpth lft) * 3.71 * Hydr. Depth (ft) * 0.63 * 1.27 * 0.69 * 
* Conv. Total (cfs) * 16024.2 * Conv. (cfsl * 6703.6 * 7558.0 * 1762.6 * 
* Length Wtd. lft) * 445.19 * Wetted Per. lft) * 461.72 * 172.46 * 106.86 * 
* Mln Ch El lft) * 1559.04 * Shear llb/sq ft) * 0.13 * 0.27 * 0.15 * 
* Alpha * 1.13 Stream Power (lb/ft s )  * 0.18 * 0.53 * 0.20 * 
* Fcctn Loss lft) * 2.99 * Cum volume (acre-ft) * 9.16 * 10.12 * 5.92 * 
* C & E LOSS (ft) * 0.01 * Cum SA (acres) * 11.92 * 9.81 * 8.86 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* E.G. Elev lft) * 1563.69 * Element * Left OB * Channel * Right OB * 
* Vel Head (ft) * 0.10 * Wt. n-Val. * * 0.050 * 
* W.S. Elev lft) * 1563.59 * Reach Len. (ft) * 272.08 * 553.65 * 511.93 * 
* Crit W.S. lft) * Flow Area lsq ft) * 361.26 * * 
* E.G. Slope (ft/ft) *0.002869 * Area lsq ft) * * 361.26 * * 
* Q Total lcfs) * 930.00 * Flow (cfs) * 930.00 * * 
* Top Width (ft) * 171.31 * Top Width lft) * 171.31 * * 
* Vel Total lft/s) * 2.57 * Avg. Vel. lft/s) * * 2.57 * 
* Max Chl Dpth lft) * 4.55 * Hydr. Depth (ft) * 2.11 * 
* Conv. Total lcfs) * 17361.9 * Conv. lcfs) * 17361.9 * + 
* Length Wtd. lft) * 553.65 * Wetted Per. lft) * 175.67 * 
* Min Ch El lft) * 1559.04 * Shear llb/sq ft) * 0.37 * * 
* Alpha * 1.00 * Stream Power llb/ft s )  * * 0.95 * * 
* Frctn Loss (ft) * 3.26 *Cumvolurne(acre-ft) * 2.05 * 14.84 * 0.65 * 
* C 6 E LOSS (ft) * 0.02 * Cum SA (acres) * 0.83 * 9.81 * 0.23 * 
. ............................................................................................. 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional crass sections. 

Profile 41 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * * * * * * * * * * * * * * * *  

* Pos * Left Sta * Right Sta * Flow * Area * W.P. * Percent * 
Hydr Velocity * 

* * lft) * (ft) * (cfs) * lsq ft) * lft) * Conv 
*Depth(ft) * (ft/sl + 

* 1 * LOB * 9431.28 * 9941.56 * 389.06 * 291.27 * 461.72 * 41.83 * 
0.63 * 1.34 * 
* 2 * Chan * 9941.56 * 10112.87 * 438.65 * 217.72 * 172.46 ' 47.17 * 
1.27 * 2.01 * 
* 3 * ROB * 10112.87 * 10244.28 ' 102.30 * 74.16 * 106.86 * 11.00 * 
0.69 * 1.38 + 

******* / ******** , ****************** / **********++***********+********** , , * , * ******+****+**+****+***  
************ . * ****  

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile #2 
................................................................................................. 

* * * * * * * * * * * * % * * * + *  

* 
* Pos * Left Sta * Right Sta * Flow * Area * W.P. * Percent * 

Hydr * Velocity * 



* * (ft) * (ft) * Ic~s) * (sq ft) * (ft) * Conv 
*Depth(ft) * (ft/s) * 
1 Chan * 9941.56 * 10112.87 * 930.00 * 361.26 * 175.67 * 100.00 * 

2.11 * 2.57 * 
k * * * * * * * * * * * * , * , * * * * * k * * , * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

******************  

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: T4N-R3W-S1ON 
REACH: Reach-1 RS: 0.279 

INPUT 
Description: Interpolated point added at (9774.04, 1559.31 to set hank station. 
Station Elevation Data num= 7 4 

sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
* * * * * * 1 * * * * * * 1 * * * * * * * * t * * t * * * * * * * * * * * * * * * * * * * * k * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * + *  

Manning's n Values num= 3 
Sta "Val Sta n Val Sta n Val 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
9089.1 ,033 9774.04 .05 10174.6 ,033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9891.6110071.11 539.49 505.967 415.07 .1 .3 

CROSS SECTION OUTPUT Profile #1 
................................................................................................ 

E.G. Elev (ft) * 1559.79 * Element * Left OB * Channel * Right DB * 
* Vel Head (ft) * 0.15 * Wt. n-Val. * 0.049 * 0.050 * 0.042 * 
* W.S. Elev (ft) * 1559.65 * Reach Len. (ft) * 539.49 * 505.97 * 415.07 * 
* Crit W.S. (ftl * 1559.55 * Flow Area (sq ft) * 90.65 * 127.48 * 88.24 * 
* E.G. Slope (ft/ft) '0.019424 * Area (sq ft) * 90.65 * 127.48 * 88.24 * 
* Q Total (cfs) * 930.00 * Flow (cfs) * 277.81 * 419.65 * 232.54 * 
* Top Width (ft) * 598.68 * Top Width (ft) * 182.56 * 179.50 * 236.63 * 
* Vel Total (ft/s) * 3.04 * Avg. Vel. (ft/s) * 3.06 * 3.29 * 2.64 * 
* Max Chl Dpth (ft) * 2.05 * Hydr. Depth (ft) * 0.50 * 0.71 * 0.37 * 
* Conv. Total ( c f s )  * 6672.9 * COW. (cfs) * 1993.3 ' 3011.1 * 1668.5 * 
* Length Wtd. (ft) * 502.64 * Wetted Per. (ft) * 182.56 * 179.93 * 236.63 * 
* Min Ch El (ft) * 1557.60 * Shear (Ib/sq ft) * 0.60 * 0.86 * 0.45 + 

Alpha * 1.02 * Stream Power (Ib/ft s )  ' 1.85 ' 2.83 * 1.19 * 
* Frctn Loss (ft) * 2.73 * Cum volume (acre-ft) * 7.96 * 7.93 * 4.96 * 
* C & E LOSS (ft) * 0.03 * Cum SA (acres) 9.91 * 7.58 * 6.85 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 
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CROSS SECTION OUTPUT Profile #2 
................................................................................................ 

* E.G. Elev (ft) * 1560.41 * Element * Left 08 * Channel * Right 08 * 
* Vel Head (ft) * 0.30 * Wt. n-Val. * 0.050 * * 
* W.S. Elev (ft) * 1560.11 * Reach Len. (ft) * 539.49 * 505.97 * 415.07 * 
* Crit W.S. (ft) 1559.87 * Flow Area (sq ft) * * 209.96 * 
* E.G. Slope lft/ft) *0.018347 * Area (sq ft) * * 209.96 * 
* Q Total (cfsl * 930.00 * Flow (cfs) * * 930.00 * 
* Top Width (ftl * 179.50 * Top Width (ft) * * 179.50 * 
* Vel Total (ft/s) * 4.43 * Avg. Vel. (ft/s) * * 4.43 * 
* Max Chl Dpth (ftl * 2.51 * Hydr. Depth (ft) * * 1.17 * * 
* Conv. Total (cfs) 6865.9 * Conv. (cfs) * * 6865.9 * * 
* Length Wtd. (ftl * 505.97 * Wetted Per. (ft) * 181.90 * * 
* Min Ch El (ft) * 1557.60 * Shear (lb/sq ft) * 1.32 * * 
* Alpha * 1.00 * Stream Power (lb/ft s) * * 5.86 * 
* Frctn Loss (ft) * 2.60 * Cum Volume (acre-ft) * 2.05 * 11.21 * 0.65 * 
* C 6 E Loss (ft) * 0.07 * Cum SA (acres) * 0.83 * 7.58 * 0.23 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Warning: The parabolic search method failed to converge on critical depth. The program will try 
the 

cross section slice/secant method to find critical depth. 

Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* * * * * * * * * * * * * * * * * *  
* POS * Left Sta * Right Sta * Flow * Area * W.P. * Percent * 

Hvdr * Velocitv * 
' (ft) * (ft) * (cfsl * (sq ftl * (ftl * Conv 

*Depth(ft) * (ft/s) * 
* 1 * LOB 9490.36 * 9891.61 * 277.81 * 90.65 * 182.56 * 29.87 * 
0.50 * 
* 2  

3.06 * 
* Chan * 9891.61 * 10071.11 * 419.65 * 127.48 * 179.93 * 45.12 * 

0.71 * 3.29 * 
* 3 * ROB * 10071.11 * 10337.20 * 232.54 * 88.24 * 236.63 * 25.00 * 
0.37 * 2.64 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * * * * * * * * * * * * * * * *  

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile # 2  
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * t * * * * * * * * * * * * * * * * * s * * * * * * * * * * * * , * * * * * * * * e * * * * * * * * * * * * * * * * ,  

* * * * * * * * * * * * * * * * * *  
* POS * Left Sta * Right Sta * Flow * Area * W.P. * Percent * 

Hydr * Velocity * 
* (ftl * iftl * (cfs) * (sq ft) * (ftl * conv 

*Depth(ft) (ft/s) * 
* I * Chan * 9891.61 * 10071.11 * 930.00 * 209.96 * 181.90 * 100.00 * 
1.17 * 4.41 * 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Warning: The parabolic search method failed to converge on critical depth. The program will try 
the 

cross section slice/secant method to find critical depth. 

CROSS SECTION 
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RIVER: T4N-R3W-SlON 
REACH: Reach-1 RS: 0.184 

INPUT 
Descriotion: 
Station Elevation Data num= 84 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9845.0510139.46 415.2 587.698 576.86 .I . 3  

CROSS SECTION OUTPUT Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ft) 1557.04 * Element * Left OB * Channel * Right OB * 
* Vel Head (ft) 0.03 * Wt. n-Val. * 0.038 * 0.050 * 0.033 * 
* w.S. Elev (ft) 
* Crit W.S. lftl 
* E.G. slope'jft/ft) 
* Q Total (cfs) 
* Top Width (ftl 
* vel Total (ft/s) 
* Max Chl Dpth (ft) 
* Conv. ~otil (cis) 

* 1557.00 * Reach Len. (ft) 
*  low Area ( s o  ftl . . 

*0.002504 * Area ( s q  ftl 
* 930.00 * Flow (cfs) 
* 923.88 *Top Width (ft) 
* 1.44 * Avg. Vel. (ft/s) 
* 1.77 * Hydr. Depth Lft) 
* 18585.6 * Conv. (cfsl 

* Length Wtd. (ft) * 538.66 ' Wetted Per. (ft) * 480.47 * 294.56 * 149.01 * 
* Min Ch El (ft) * 1555.23 * Shear (lb/sq ft) * 0.10 * 0.15 * 0.08 * 
* Alpha * 1.00 * Stream Power (lb/ft s )  * 0.14 * 0.21 * 0.10 * 
* Frctn Loss (ft) 3.31 * Cum Volume (acreeft) * 5.56 * 5.59 * 4.20 * 
* C & E Loss (ft) * 0.02 * Cum SA (acres) * 5.80 * 4.83 * 5.01 * 
* * * ~ * * * ~ * * * * * * * * * * ~ * + * % * * * * * * * * * * * * * * * * * * * * * * * * * + * ~ , * * * ~ , * * * * * ~ * * * * * * * * * * * * * * h * k , k * * * * ~ * * b * * * * ,  

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance] is less than 
0.7 Or greater than 1.4. This may indicate the need for additional cross sections. 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ft) * 1557.73 * Element * Left 0B * Channel * Right OB * 
* Vel Head (fti 0.06 * Wt. n-Val. * 0.050 * * 
* W.S. Elev (ft) * 1557.67 * Reach Len. (ft) * 415.20 * 587.70 * 576.86 * 
* Crit W.S. ift) * Flow Area (sq ft) * * 471.65 * * 
* E.G. Slope (ft/ft) *0.002381 * Area (sq ft) * 471.65 * * 
* Q Total (cfsi * 930.00 * Flow (cfsl + 930.00 * * 
* Top Width (ft) * 294.41 * Top Width Ift) * * 294.41 * * 
* Vel Total (ft/sl * 1.97 * Avg. Vel. (ft/s) * * 1.97 * 
* Max Chl Dpth (ftl * 2.44 'Hydr. Depth (ft) * 1.60 * 
* Conv. Total (cfs) * 19058.8 * Conv. (cfs) * 19058.8 * 
Length Wtd. (ftl * 587.70 * Wetted Per. (ftj * 297.47 + 
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' Min Ch El (ft) * 1555.23 * Shear llb/sq ft) * 0.24 * * a * Alpha * 1.00 * stream Power (lb/ft s )  * * 0.46 * * 
* Frctn Loss (ft) * 3.62 * Cum Volume (acre-ft) * 2.05 * 7.26 * 0.65 * 
* C 6 E Loss lft) * 0.04 * Cum SA (acres) * 0.83 * 4.83 * 0.23 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

Warning: The energy loss was greater than 1.0 ft (0.3 rn). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*************,**** 
POS * Left Sta Right Sta * Flow * A r e a  * W.P. * Percent * 

Hydr * Velocity * 
* lftl * (ft) * lcfs) * (sq ft) * (ft) * conv 

'Depthlft) * (ft/s) * 
* 1 * LOB * 9209.79 * 9527.42 * 44.94 * 48.00 * 162.83 * 4.83 * 
0.29 * 0.94 * 
' 2 * LOB * 9527.42 * 9845.05 * 394.58 * 250.15 * 317.64 * 42.43 ' - 

0.79 * 1.58 * 
* 3 * Chan * 9845.05 * 10139.46 * 390.45 * 274.92 * 294.56 * 41.98 * 
0.93 * 1.42 
' 4 * ROB * 10139.46 * 10363.79 * 100.04 * 72.23 * 149.01 * 10.76 * 
0.48 * 1.38 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

a Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * * / * * * * * * * * * * * * *  

* Pos * Left Sta * Riaht Sta * Flow * Area * W.P. * Percent * - .  
idr * Velocity * 

* * (ft) * lft) * (cfs) * (sq it) * lft) * conv 
it) * lft/s) * 

* Chan * 9845.05 * 10139.46 * 930.00 * 471.65 * 297.47 * 100.00 * 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: T4N-R3W-S1ON 
REACH: Reach-1 RS: 0.072 

INPUT 
Description: Interpolated point added at 19821.59, 1552.906) to set bank 

station. 
Station Elevation Data num= 8 5 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
............................................................................ 

9223.28 1554.5 9229.33 1554.41 9255.82 1554.37 9270.01 1554.28 9272.13 1554.27 
9275.63 1554.3 9313.9 1554.04 9320.23 1554.01 9321.01 1554 9322.72 1554 
9371.97 1553.86 9374.14 1553.87 9375.06 1553.87 9375.96 1553.9 9376.41 1553.87 
9395.89 1553.81 9398.11 1553.81 9399.41 1553.81 9445.78 1553.73 9457.36 1553.7 
9470.16 1553.7 9503.03 1553.65 9518.64 1553.68 9528.54 1553.68 9601.64 1553.51 
9626.92 1553.59 9639.32 1553.59 9717.09 1553.34 9719.26 1553.3 9719.96 1553.33 
9796.65 1553.24 9821.59 1552.91 9831 1552.78 9833.42 1552.8 9835.63 1552.75 
9836.21 1552.74 9860.36 1552.82 9872.24 1552.77 9876.04 1552.8 9916.64 1552.89 
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Manning's n Values num= 3 
sta n Val Sta n Val Sta n Val 

................................................ 
9223.28 ,033 9796.65 .0510186.32 ,033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9821.5910018.08 297.44 381.419 358.1 .1 .3 

CROSS SECTION OUTPUT Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev lft) * 1553.71 * Element * Left OB * Channel * Right OB * 
Vel Head (ftl * 0.24 * Wt. n-Val. * 0.040 * 0.050 * 0.049 * 

* W.S. Elev (ft) * 1553.47 * Reach Len. lftl * 297.44 * 381.42 * 358.10 * 
* Crit W.S. (ft) * 1553.47 * Flow Area (sq ft) * 27.10 * 141.40 * 81.57 * 
* E.G. Slope lft/ft) "0.032671 Area lsq ft) * 27.10 * 141.40 * 81.57 * 
* 0 Total icfsl 930.00 * Flow icfsl * 67.01 * 609.64 * 253.35 * . . 
* Top width (ft) * 547.50 * Top Width lft) * 144.94 * 196.49 * 206.06 * 
Vel Total Ift/sl * 3.72 * Avg. Vel. (ft/s) * 2.47 * 4.31 * 3.11 * 

* Max Chl Dpth (ft) * 1.42 * Hydr. Depth (ft) * 0.19 * 0.72 * 0.40 * 
* Conv. Total lcfsl * 5145.2 * Conv. (cfs) * 370.7 * 3372.8 * 1401.6 * 
* Length Wtd. lftl * 352.79 * Wetted Per. (ft) * 144.94 * 196.65 * 206.07 * 
* ~ i n ~ c h  El lftl * 1552.05 * Shear ilb/sq ft) * 0.38 * 1.47 * 0.81 * 
* Alpha * 1.10 * stream POW& (lh/ft s )  * 0.94 * 6.32 2.51 * 
* Frctn Loss (ft) * 0.07 Cum Volume (acreeft) * 4.01 * 2.78 * 3.18 * 
* C & E Loss (ft) * 0.07 Cum SA (acres) * 2.82 * 1.51 * 2.66 * 
............................................................................................... a 
Warning: The energy equation could not be balanced within the specified number of iterations. 
The 

program selected the water surface that had the least amount of error between computed 
and 

assumed values. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 

0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 
critical 

depth, the calculated water surface came back below critical depth. This indicates that 
there 

is not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION OUTPUT 
. . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ft) 
* Vel Head (ft) 
W.S. Elev (ft) 

* Crit W.S. lftl 
* E.G. slope'~ft/ft) 
* Q Total lcfsl 
* Top Width jft) 
* vel Total lft/sl 
* Max Chl Dpth (ft) 
* Canv. Total icfsl 

Profile #2 
i ************** i  

* 1554.08 
* 0.45 
* 1553.63 
1553.63 

'0.040055 
* 930.00 
* 196.49 
* 5.41 
* 1.58 
+ 4646.8 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* Element * Left 0B * Channel Right OB * 
* Wt. "-Val. * * 0.050 ' 
* Reach Len. lft) * 297.44 * 381.42 * 358.10 * 
* Flow Area lsq ftl * 171.89 * 
+ Area lsq ftl * 171.83 * 
* Flow (cfs) * 930.00 * 
* Top Width (ft) * 196.49 * 
* Avg. Vel. lft/s) * 5.41 * 
* Hydr. Depth (ft) * 0.87 * 
* Conv. icfsl * 4646.8 * . . . . 

* Length Wtd. (ft) * 361.54 * Wetted Per. lftl * 198.12 * 
* Min Ch El lftl * 1552.05 * Shear llb/sq ft) * 2.17 * 
* Alpha * 1.00 * stream Power llb/ft s l  * * 11.74 * 
* ~rctn Loss lftl * 0.20 * cum volume (acre-ft) * 2.05 * 2.91 * 0.65 * 
* C & E LOSS iftl * 0.13 * Cum SA (acres1 0.83 * 1.51 * 0.23 * . . 
................................................................................................ 

Warning: The energy equation could not be balanced within the specified number of iterations. 
The • 
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INPUT 
Descriution: ~ ~~- .~ ~ 

Station Elevation Data "urn= 139 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

* * * * * * + * * * * * * * l + * * * * * * * * * * * t * t t * * * * * * * *  

9003.48 ,033 9535.73 .0510286.81 ,033 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9933.2610082.63 0 0 0 .I .3 

CROSS SECTION OUTPUT Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* E.G. Elev Ift) * 1553.48 * Element 
* Vel Head (ft) * 0.00 *Wt.n-Val. 

* Left 08 * Channel * Right 08 * 
* 0,047 ' 0.050 * 0,046 * 

* W.S. Elev (ft) * 1553.48 * Reach Len. (ft) * 
* Crit W.S. (ft) * 1551.15 *  low Area (sq ftl * 1146.48 * 493.67 * 691.99 * 
* E.G. Slope (ft/ftl *0.000058 * Area (sq ft) * 1146.48 * 493.67 * 691.99 * 
* Q Total (cfs) * 930.00 * Flow lcfs) * 424.71 * 246.25 * 259.04 * 
* Top Width (ftl * 1272.05 * Top Width (ft) * 682.11 * 149.37 * 440.57 * 
* Vel Total (ft/sl * 0.40 * Avg. Vel. (ft/s) * 0.37 * 0.50 ' 0.37 * 
* Max Chl Dpth lft) * 5.00 * Hydr. Depth (ftl * 1.68 * 3.31 * 1.57 * 
* Conv. Total (cfsl *122571.6 * Conv. (cfs) * 55976.0 * 32455.1 * 34140.5 
* Length Wtd. (ftl * * Wetted Per. (ftl * 682.12 * 150.04 * 440.59 * 
* Mln Ch El (ftl + 1548.48 ' Shear (lb/sg ft) * 0.01 0.01 * 0.01 * 
* Aloha * 1.05 * Stream Power ilb/ft si * 0.00 * 0.01 * 0.00 * 

FEhti (rti * cum volume (acre-ft) * * 
* C & E LOSS (£ti * Cum SA [acres) * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

CROSS SECTION OUTPUT Profile #2 
* * * * * * * * * * * * f * * * t * * * * * t * * * * * * * * * * * * * * * * * * * * * * k * , * * * * * * * * * * * * * * * + * * * * * * * % * * * * * , * * * , * k * * * , * * + * * * * *  

+ E.G. Elev (ftl * 1553.49 * Element 
* Vel Head (ft) * 0.01 * Wt. n-Val. 

* Left 08 * Channel * Right 08 * 
* 0,050 * 0.050 0.050 * 

* W.S. Elev (ftl * 1553.48 * Reach Len. (ft) 
* Crit W.S. lfti * 1551.15 * Flow Area Is4 ftl * 601.68 * 493.67 * 158.49 * 
* E.G. Slope (ft/ft) *0.000157 * Area (sq ftl * 601.68 * 493.67 * 158.49 * 
* Q Total (cfs) * 930.00 * Flow (cfs) * 408.33 * 406.26 * 115.41 * 
* Top Width lft) * 446.63 * Top Width (ft) * 242.14 * 149.37 * 55.12 * 
* vei ~otal (ft/s) * 0.74 * ~ v g .  vel. ~ft/s) * 0.68 * 0.82 * 0.73 * 



a * Max Chl Dpth (£ti + 5.00 * Hydr. Depth (ft) * 2.48 * 3.31 * 2.88 * 
* Conv. Total (cfs) * 74296.0 * Conv. (cfs) * 32621.0 * 32455.1 * 9219.9 * 
* Length Wtd. (ft) * * Wetted Per. lft) * 244.18 • 150.04 * 57.87 * - 
~ i n - ~ h  El lft) * 1548.48 * Shear (lb/sq ft) * 0.02 * 0.03 * 0.03 * 

* aloha * 1.02 * Stream  owe; llb/ft s )  * 0.02 * 0.03 * 0.02 * 
A~~~~ 

* Frctn loss (ft) * * Cum Volume (acre-ftl * 
* C & E LOSS (ft) * Cum SA (acres1 * 
............................................................................................... 

Profile #1 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *+**%**** * * * * * * * * * * * * * * * * * * * * *%%***** * * * * *  
* * * * * * * * * * * * * * * * * *  
* * POS * Left Sta * Rioht Sta * Flow * Area * W.P. * Percent * -~~ ~ ~ 

Hydr * Velocity * 
* * lft) * lft) * (c~s) * (sq ft) * lftl * conv 
*Depth(ftl * lft/s) * 
* 1 * LOB * 9003.48 * 9468.37 46.01 * 164.10 * 217.22 * 4.95 * 
0.76 * 0.28 * 
* 2 * LOB * 9468.37 * 9933.26 * 378.70 * 982.38 * 464.90 * 40.72 * 
2.11 * 0.39 * 
* 3 * Chan * 9933.26 * 10082.63 * 246.25 * 493.67 * 150.04 * 26.48 * 
3.31 * 0.50 * 
* 4 * ROB * 10082.63 * 10372.41 * 238.11 * 602.73 * 289.79 * 25.60 * 
2.08 0.40 * 
* 5 * ROB * 10372.41 * 10662.19 * 20.93 * 89.26 * 150.80 * 2.25 * 
0.59 * 0.23 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* * * * * * * * * * * * * * * * * A  

Profile #2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * * * * * * * * * * * * * * * *  
* * POS * Left Sta * Right Sta * Flow * Area W.P. ' Percent * 
Hvdr * Velocitv * 

~2 * * (ftl * lftl * jcfs) * lsq ft) * (ftl * Conv 
*Depth(ft) * (ft/s) * 
:l * LOB * 9468.37 * 9933.26 * 408.33 * 601.68 * 244.18 * 43.91 * 
2.48 * 0.68 * 
* 2 * Chan * 9933.26 * 10082.63 * 406.26 * 493.67 * 150.04 * 43.68 * 
3.31 * 0.82 * 
* 3 * ROB * 10082.63 * 10372.41 * 115.41 * 158.49 ' 57.87 * 12.41 * 
2.88 * 0.73 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
************+*****  

SUMMARY OF MANNING'S N VALUES 

River:T4N-R3W-S1ON 
, **************** ,*********************************+***********%* 
+ Reach * RiverSta. * nl * n2 * n3 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*Reach-1 * 1.492 * .033* .05* .05* 
*Reach-1 * 1.395 .033* .05+ .05* 
*Reach-1 * 1.292 .035* .065* .033* 
*Reach-1 * 1.184 .035* .065* .033* 
*Reach-l * 1.093 .035* .065* .033* 
*Reach-l * 0.993 * .035* .065* .033* 
*Reach-l * 0.901 .033* .05* .033* 
*Reach-1 * 0.803 .033* .05' .033* 
*Reach-l * 0.705 .033* .05* .033* 
*Reach-1 * 0.590 .033* .05* .033* 
*Reach-1 * 0.488 .033' .05* .033* 
'Reach-1 * 0.384 .033* .05* .033* 
*Reach-l * 0.279 * ,033' .05* .033* 
*Reach-l * 0.184 * .033* .05* .033* 
'Reach-1 * 0.072 * .033* .05* .033* 
'Reach-1 * 0.000 .033* .05* ,033' 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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S W R Y  OF REACH LENGTHS 

River: T4N-R3W-SlON 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Reach * River Sta. * Left Channel * Right * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
River: TBN-R3W-S1ON 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Reach * River Sta. * Contr. * Expan. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

'Reach-l * 1.492 * .1* .3* 
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CHECK-RAS Report for Washes: 
T4N-R3W-S1OW Reach-1 
T4N-R3W-S1OW Reach-2 



CHECK-RAS Program: NT Check 
Manning's n Value and Transition Loss Coefficient Review 

Project File: P:\M\MARI00000044\0800REC\0810Incoming\Primatech 5-4-06\REACH- 
l\Wittmann zone AE-T4N -R3W-S1OW.prj 
Plan File: P:\M\MARI00000044\0800REC\0810Incoming\Primatech 5-4-06\REACH- 
l\Wittmann Zone AE-TIN -R3W-SlOW.pO3 
Geometry File: P:\M\MARI00000044\0800REC\0810Incoming\Primatech 5-4-O6\REACH- 
l\Wittmann Zone AE-TIN -R3W-SlOW.qO2 
Flow File: ~:\~\MAR100000044\6800~~~\08101ncoming\~rimatech 5-4-06\REACH- 
l\Wittmann Zone AE-T4N -R3W-SlOW.fO1 
Report File: P:\M\MARI00000044\0800REC\0810Incomina\Primatech 5-4-06\REACH- 
l\~ittmann Zone AE-T4N -R3W-s1OW.nt 
Selected profiles: 1 
Date: 6/6/2006 
Time: 3:57:46 PM 

SECNO STRUCTURE NLOB NCHL NROB CNTR EXP 

---Summary of Statistics--- 
Minimum Maximum 

Left Overbank n Value: 0.034 0.06 
Right Overbank n Value: 0.034 0.058 
Channel n Value: 0.034 0.06 
Contraction Coefficient: 0.1 0.1 
Expansion Coefficient: 0.3 0.3 

ROUGHNESS COEFFICIENT CHECK 

RS: 0.514 
NT RC 01 Left overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

RS: 0.514 
NT RC 01 Right overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 



RS: 0.514 
NT RC 05 The left overbank n value of 0.034 and the riuht overbank n value 

of 0.034 are less than or equal to the channei n value of 0.058 
The overbank n values should be reevaluated. 

RS: 0.235 
NT RC 01 Left overbank n value is less than 0.035 

The n value for overbank is usuallv larser then 0.035. 
The u value should be reevaluated. 

RS: 0.157 
NT RC 01 Left ovechank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

TRANSTTTON LOSS COEFFICIENT CHECK 
---------------------------------. 

ROUGHNESS COEFFICIENT AT STRUCTURES 
.................................... 
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CHECK-RAS Program, XS Check 
Cross Section Location and Alignment Review 

Project File: P:\M\MAR100000044\0800REC\08101ncoming\Primatech 5-4-06\REACH- 
l\Wittmann Zone AE-TIN -R3W-S1OW.prj 
Plan File: P:\M\MAR100000044\080QREC\08101ncoming\Primatech 5-4-06\REACH- 
l\Wittmann Zone AE-TIN -R3W-SlOW.pO3 
Geometry File: P:\M\MARI00000044\0800REC\OBlOlncoming\Primatech 5-4-06\REACH- 
l\Wittmann Zone AE-T4N -R3W-SlOW.gO2 
Flow File: P:\~\~~~100000044\0800~~~\08101ncoming\~rimatech 5-4-O6\REACH- 
l\Wittmann Zone AE-T4N -R3W-S1OW.fOl 
Report File: P:\M\MARI00000044\0800REC\08lOIncominq\Primatech 5-4-06\REACH- 
l\Wittmann Zone AE-T4N -R3W-S10W.x~ 
Selected profiles: 1 
Date: 6/6/2006 
Time: 3:58:00 PM 

SECNO Len Lob Len Chl Len Rob TopWdthAct Q Total Flow Code 

B=blocked obstruction XS SC 05 
C=critial depth XS SC 03 
D=divided flow XS SC 01 
E=cross section extended XS SC 02 
K=knawn water-surface XS SC 04 

DISTANCE CHECK 

SPACING CHECK 

INEFFECTIVE FLOW CHECK 

DISCHARGE CHECK 
-.--------..---- 

XS DC 02 Constant dicharge used for the T4N-R3W-SlOW,REACH-1 

LOCATION CHECK 

BOUNDARY CONDITION CHECK 



XS BC 02 The name of the stream is T4N-R3W-SlOW,REACH-1 
Known WS = 1545.1 is specified as the downstream boundary 
for profile 1 

xs BC 03 Maximum number of iterations is 0 
It should not be less than 20. 

LATERAL WEIRS CHECK 
....................... 
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CHECK-RAS Program: NT Check 
Manning's n Value and Transition Loss Coefficient Review 

Project File: P:\M\MAIII00000044\0800REC\0810Incoming\Primatech 5-4-06\REACH- 
2\Wittmann Zone AE-T4N -R3W-SlOW_REACH-2.prj 
Plan File: P:\M\MARI00000044\0800REC\O810Incoming\Primatech 5-4-06\REACH- 
Z\W.ittmann Zone AE-T4N -R3W-STOW REACH 2.~02 
Geometry File: ~:\~\~~~100000044\0800~~~\08101ncoming\~cimatech 5-4-O6\REACH- 
2\Wittmann Zone AE-T4N -R3W-SlOW-REACH-2.g01 
Flow File: P:\M\MAR100000044\0800REC\OslOIncominq\Primatech 5-4-06\REACH- 
2\Wittmann Zone AE-T4N -R3W-SlOW-REACH-2.f01 
Report File: P:\M\MARI00000044\0800REC\0810Incoming\Primatech 5-4-06\REACH- 
2\Wittmann Zone AE-TIN -R3W-SlOW REACH 2.nt 
Selected profiles: 1 
Date: 6/6/2006 
Time: 3:58:25 PM 

SECNO STRUCTURE NLOB NCHL NROB CNTR EXP 

---Summary of Statistics--- 
Minimum Maiimum 

Left Overbank n Value: 0.034 0.058 
Right Overbank n Value: 99999 -99999 
Channel n Value: 0.034 0.058 
Contraction Coefficient: 0.1 0.1 
Expansion Coefficient: 0.3 0.3 

ROUGHNESS COEFFICIENT CHECK 
-------------------.---------------- 

TRANSITION LOSS COEFFICIENT CHECK 
.................................. 

ROUGHNESS COEFFICIENT AT STRUCTURES 
-------------------.---------------. 



CHECK-RAS Program, XS Check 
Cross Section Location and Alignment Review 

Project File: P:\M\MARI00000044\08OOREC\0810Incoming\Primatech 5-4-O6\REACH- 
2\Wittmann Zone RE-T4N -R3W-SlOW_REACH_2.prj 
Plan File: P:\M\MARI00000044\0800REC\O81OIncorning\Primatech 5-4-06\REACH- 
2\Wittmann Zone AEWT4N -R3W-SlOW REACH 2.~02 
~ e o m e t r ~  File: ~ : \ ~ \ ~ ~ ~ 1 0 0 0 0 0 0 4 4 ~ 0 8 0 0 ~ ~ ~ \ b 8 1 0 1 n c o m i n ~ \ ~ r i m t e c h  5-4-06\REACH- 
2\Wittmann Zone AE-T4N -R3W-SlOW-REACH_Z.g01 
Flow File: P:\M\MARI00000044\0800REC\0810Incominq\Primatech 5-4-06\REACH- 
2\Wittmann Zone RE-T4N -R3W-SlOW-REACH-Z.f01 
Report File: P:\M\MAR100000044\08OOREC\OBl0Incoming\Primatech 5-4-O6\REACH- 
Z\Wittmann Zone AE-T4N -R3W-SlOW_REACH-Z.xs 
Selected profiles: 1 
Date: 6/6/2006 
Time: 3:58:38 PM 

SECNO Len Lob Len Chl Len Rob TopWdthAct Q Total Flow Code 

-~~~ 

B=blocked obstruction XS SC 05 
C=critial depth XS SC 03 
D=divided flow XS SC 01 
E=CTOSS section extended XS SC 02 
K=known watec-surface XS SC 04 

DISTANCE CHECK 
- - 

SPACING CHECK 

INEFFECTIVE FLOW CHECK 

DISCHARGE CHECK 

XS DC 02 Constant dicharge used for the -Slow-REACH-2,REACH-2 

LOCATION CHECK 

BOUNDARY CONDITION CHECK 

XS BC 02 The name of the stream is -Slow-REACH-2,REACH-2 
Known WS = 1545.1 is specified as the downstream boundary 
for profile 1 

Xs BC 03 Maximum number of iterations is 0 
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It should not be less than 20. 

LATERAL WEIRS CHECK 
....................... 
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HEC-RAS Report for Washes: 
T4N-R3W-SlOW Reach-1 
T4N-R3W-S1OW Reach-2 



HEC-RAS Version 3.1.3 May 2005 
U.S. Army Corp of Engineers 
Hydrologic Engineering Center 

609 Secoqd Street 
Davis, California 

X X XXXXXX XXXX XXXX XX XXXX 
X X X X X X X X X  X 
X X X X X X  X X X  
XXXXXXX XXXX X XXX XXXX XXXXXX XXXX 
X X X X X X X X X 
X X X X X X X  X X X 
X X XXXXXX XXXX X X X X XXXXX 

PROJECT DATA 
Project Title: WITTMANN ZONE AE- T4N-R3W-SLOW 
Project File : Wittmann Zone AE-T4N -~3w-SlOW.prj 
Run Date and Time: 7/24/2006 4:38:50 PM 

Project in English units 

Project Description: 
WITTMANN AREA ZONE AE FLOODPLAIN DELINEATION STUDY, Contract 
FCD2004C066 

Prepared by Primatech, LLC. 
Modeled by George Lopez-Cepero, 
P.E., Waleed Aboshanp, Ph.D., P.E., and Panduranga Kuruva, E.1.T 

HEC-RAS 
Version 3.1.3 was utilized for floodplain delineation. 
Filename : WITTMANN 
ZONE AE-T4N-R3W-S1OW.PP.J 

Vertical datum: NAVD1988 

Toooaraohv and aerial 
. A  . .  ~~ ~ 

photography provided by FCDMC, origin is the Wittmann ADMS/ADMSU (FCD 
2002C029), flight dates are 04/18/02, 04/19/02 and 04/23/02 at 1:7200 ratio 
and 04/23/02 at 1:14400 ratio. 

DTM data provided by Wittmann ADMSU 
consultant from contract FCD 2002C029 

Manning's ' n '  values were determined 
by field reconnaissance; see the Technical Data Notebook for more detailed 
information. 

Flow rates are from the Hydrology Computations Appendix of the 
Technical Data Notebook; please refer to the Flow Rate Exhibit and the 
computations for the interpolated and intermediate values. 

From review of 
initial rnadelinq with the topographic information, we determined that split 

~~ - 

flow may occur downstream af section RM 0.407. The split flow is modeled using 
a separate reach, named T4N-R3W-SlOW-Reach 2. Reach 2 runs from RM 0.407 to 
the downstream end. A separate RAS model is set up for this reach to better 
determine the west boundary of the flood plain. 

PLAN DATA 

Plan Title: FLOODPLAIN 
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Plan File : P:\M\MARI00000044\0600INEO\EP\WR\605WR Hydraulic Calcs\HEC-RAS\Wittmann Zone 
AE-TIN -R3W-S10W.pO3 

Geometry Title: TIN-R3W-SlOW 
Geometry File : P:\M\MAR100000044\0600INFO\EP\WR\605WR Hydraulic Calcs\HEC 

RAS\Wittmann Zone AE-TIN -R3W-S10W.gO2 

Flow Title : FLOODPLAIN 
Flaw File : P:\M\MARI00000044\0600INEO\EP\WR\605WR Hydraulic Calcs\HEC 

RAs\Wittmann Zone AE-TIN -R3W-S1OW.fOl 

Plan Sumary Information: 
Number of: Cross Sections = 11 Multiple Openings = 0 

Culverts = 0 Inline Structures = 0 
Bridges = 0 Lateral Structures = 0 

Computational Information 
Water surface calculation tolerance = 0.01 
Critical depth calculation tolerance = 0.01 
Maximum number of iterations = 20 
Maximum difference tolerance = 0.3 
Flow tolerance factor = 0.001 

Computation Options 
Critical depth computed only where necessary 
Conveyance Calculation Method: At breaks in n values only 
Friction Slope Method: Average Conveyance 
Computational Flow Regime: Subcritical Flow 

FLOW DATA 

Flow Title: FLOODPLAIN 
Flow File : P:\M\MARIO0000044\0600INFO\EP\WR\605WR Hydraulic Calcs\HEC-RAS\Wittmann Zone 
AE-TIN -R3W-S1OW.fOl 

Flow Data (cfs) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* River Reach RS * 1 * 
T4N-R3W-S1OW REACH-1 0.913 * 1200 * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Boundary Conditions 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * * * * * * * * * * * * *  
* River Reach Profile * upstream 
Downstream * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * * * * * * * * * * * * *  
* T4N-R3W-S1OW REACH-1 1 * 
Known WS = 1545.1 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*******+***,*** 

GEOMETRY DATA 

Geometry Title: T4N-R3W-S1OW 
Geometry File : P:\M\MAR100000044\O600INFO\EP\WR\605WR Hydraulic Calcs\HEC-RAS\Wittmann 
Zone AE-T4N -R3W-SlOW.gO2 

CROSS SECTION 

RIVER: TQN-R3W-SlOW 
REACH : REACH-1 RS: 0.913 

INPUT 
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Description: Flow rate starting at this cross-section is 1200cfs. 
Station Elevation Data num= 167 

Sta Elev Sta 
........................ 

. . 
Elev sta Elev Sta Elev Sta Elev 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1572 8523.73 1572 8551.73 1571.9 8578.73 1571.58 

1571.8 8602.68 1572 8610.71 1572.28 8656.29 1572.12 
1572 8816.01 1571.92 8853.68 1571.74 8903.9 1571.62 

1571.24 9010.2 1571.17 9038.37 1571.03 9049.32 1571.1 
1571.3 9293.05 1571.38 9337.49 1571.57 9383.59 1571.81 
1572.14 9512.64 1572.3 9557.12 1572.47 9569.67 1572.5 
1572.11 9651.51 1572.01 9678.13 1571.87 9695.99 1571.78 
1571.7 9713.07 1571.76 9736.68 1571.9 9752.97 1572 
1572.15 9895.61 1572.41 9930.18 1572.13 9939.63 1572.06 
1571.81 9989.33 1571.8 9997.4 1571.7410021.75 1571.57 
1571.910119.23 1571.9410124.73 1571.9210144.42 1571.72 
1571.8610191.48 1571.910196.69 1571.8710216.68 1571.84 
1571.7110264.09 1571.710319.59 1571.3210357.76 1571.24 
1571.2610401.79 1571.110421.31 1571.0510438.68 1571.11 
1571.1310546.24 1571.110596.91 1571.2310647.95 1571.32 
1571.2310687.28 1571.110789.44 1570.4610829.19 1570.43 
1570.410855.35 1570.4 10855.6 1570.410876.73 1570.34 
1570.1510955.83 1570.110959.161570.10910959.64 1570.11 
1570.311030.98 1570.3111033.44 1570.311034.24 1570.32 
1570.4611113.22 1570.4711116.57 1570.511119.15 1570.5 
1570.54 11236.9 1570.83 11241 1570.811242.71 1570.84 
1571.04 11320.4 1571.0711328.92 1571.111334.57 1571.11 
1571.3111384.52 1571.311392.34 1571.311451.18 1571.18 
1571.5711556.79 1571.5611578.17 1571.711595.87 1572 
1572.45 11637.3 1572.6311643.11 1572.711657.81 1572.94 
1573.311685.21 1573.3311690.49 1573.411722.64 1573.73 
1573.7311765.96 1573.5111768.81 1573.511773.12 1573.47 
1573.4611789.68 1573.36 11820.7 1573.2 11832.5 1573.18 
1573.1611858.17 1573.1111863.82 1573.111883.07 1573.18 
1573.5111972.71 1573.56 12003.5 1573.712011.42 1573.77 
1573.8912067.88 1573.9212068.57 1573 919n77 77 1174 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
8498.31 ,038 8992.78 .0610959.16 ,038 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contc. Expan. 
10789.4411109.27 540.32 590.93 463.42 .1 .3 

CROSS SECTION OUTPUT Profile %1 
* * * * * * * * * * * * * * * * * * * * * * * * * * l * * + * * * * * * * * * * * * * * * * * * * * * * * * * * * % * * * * * * * * * * * * k * * * , * * * * * 8 * * * * * * * * * *  

* * * * * *  
* E.G. Elev iftl * 1571.47 * Element * Left 0B ' Channel * 
Right OB * 
* Vel Head (ftl * 0.06 * Wt, n-Val. 0.060 * 0.047 * 
0.038 * 
* W.S. Elev (ft) * 1571.41 * Reach Len. (ftl * 540.32 * 590.93 * 
463.42 * 
* Crit W.S. ift) * 1571.03 * Flow Area (sq ftl * 217.76 * 351.07 * 
165.94 ' 
* E.G. Slope (ft/ftl *0.004573 * Area (sq ftl * 217.76 ' 351.07 * 
165.94 * 
* Q Total (cfsl * 1200.00 * Flow (cfs) * 154.68 ' 797.81 * 
247.51 * 
* Top Width (ft) * 1544.95 * Top Width (ftl * 833.41 ' 319.83 * 
391.71 * 
* Vel Total ift/s) 1.63 * ~ v g .  Vel. (ft/sl k 0.71 2.27 * 
1.49 * 
* Max Chl Dpth (ftl * 1.31 *Hydr.Depth (ftl * 0.26 * 1.10 * 
0.42 ' 
* Can". Total (cfs) 17744.6 * Conv. (cfsl * 2287.2 * 11797.3 * 
3660.0 * 
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* Length Wtd. (£ti * 550.41 * Wetted Per. (ft) * 833.42 * 319.83 * 
391.71 * 
* Min Ch El (ft) * 1570.10 * Shear (lb/sq ft) * 0.07 * 0.31 * 
0.12 * 
* Alpha * 1.48 * Stream Power (1b/ft s )  * 0.05 * 0.71 * 
0.18- * 
* Frctn Loss (ft) * 3.40 * Cum volume (acre-ft) * 26.32 * 30.61 * 
21.82 * 
* C & E LOSS (ft) * 0.00 * Cum SA (acres) * 73.37 * 26.34 * 
39.27 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and 
previous cross 

section. This may indicate the need for additional crass sections. 

Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

.......................... 

* Pos * Left Sta Right Sta * Flow * Area * W.P. * 
percent * Hydr * Velocity * 

* (ft) * (ft) * (CfS) * (Sq ft) * (ft) * 
Conv *Depth(ft) * (ft/s) * 
* 1 * LOB * 8498.31 * 9643.88 * 40.00 ' 68.15 * 350.23 * 
3.33 * 0.19 * 0.59 * 
* 2 * LOB * 9643.88 * 10789.44 * 114.68 * 149.61 * 483.19 * 
9.56 * 0.31 * 0.77 * 
* 3 * Chan 10789.44 * 11109.27 * 797.81 * 351.07 * 319.83 * 

~~~~ ~~ 

66.48 * 1.10 * 2.27 * 
* 4 * ROB * 11109.27 * 11692.90 * 247.51 * 165.94 * 391.71 * 
20.63 * 0.42 * 1.49 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and 
previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: T4N-R3W-S10W 
REACH: REACH-1 RS: 0.801 

INPUT 
Description: 
Station Elevation Data num= 155 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

R 6 7 6 . 6 R  1570.1 8629.62 1570.1 8640.36 1570.12 8645.39 1570.27 8656.02 1570.18 
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Manning's n Values num= 3  
Sta n Val Sta n Val Sta n Val 

................................................ 

8626.68  . 0 3 6  9 1 8 8 . 5 5  . 0 5 9 1 1 0 0 4 . 8 3  , 0 3 6  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
1 0 7 7 8 . 4 3 1 0 9 8 0 . 1 3  4 3 3 . 7 9  491 .14  4 7 4 . 3 3  .1 . 3  

CROSS SECTION OUTPUT Profile # l  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

******  
* E.G. Elev (ft) * 1 5 6 8 . 0 7  * Element 
Right OB ' 
* Vel Head (ft) 0 . 0 9  * Wt. n-Val. 
0 . 0 3 9  * 

* Left OB * Channel * 

* 0 . 0 5 8  * 0 , 0 5 9  * 

* w.S. Elev (ft) 
4 7 4 . 3 3  * 
* Crit W.S. (ft) 
1 4 8 . 7 5  * 
' E.G. Slope (ft/ft) 
1 4 8 . 7 5  * 
* Q Total (cfs) 
376.24  * 
* Top Width (ft) 
2 5 8 . 3 0  * 
* vel Total (ft/s) 
2 . 5 3  * 
* Max Chl Dpth (ft) 
0 . 5 8  * 
* Conv. Total (cfs) 
4 0 0 5 . 0  * 
* Length Wtd. (ft) 
2 5 8 . 3 1  * 

* Frctn LOSS (ft) 
2 0 . 1 5  * 

* Reach Len. (ft) * 433.79  

* Flow Area (sq ft) * 1 9 2 . 0 4  

* Area (sq ft) * 1 9 2 . 0 4  

* Flow ( c ~ s )  * 1 9 5 . 4 5  

* Top Width (ft) * 7 4 7 . 7 0  

* Avg. Vel. (ft/s) * 1 . 0 2  

* Hydr. Depth ift) * 0 . 2 6  

* Conv. (cfs) * 2 0 8 0 . 5  

* Wetted Per. (ft) * 7 4 7 . 7 1  

* shear (lb/sq ft) * 0 . 1 4  

* stream Power (1b/ft s )  * 0 . 1 4  

* Cum Volume (acre-ft) * 2 3 . 7 8  

* C & E LOSS (ft) * 0 . 0 1  * Cum SA (acres) * 6 3 . 5 6  * 2 2 . 8 0  * 
3 5 . 8 1  * 
* * * 1 * * * * * * * * * * * * * * * k k * * * k * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * + * * k * * * * * * * * * * * * * * + *  

* * * * * *  

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  m). between the current and 
previous cross 

section. This may indicate the need for additional cross sections. 

Profile # l  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
+** ,+**** , * ***************  

* POS * Left Sta * Right Sta * Flow * Area * W.P. * 
Percent * Hydr * Velocity * 

* Lft) * (ft) * (Cf9) * (sq ft) * ift) * 
Conv*Deothiftl * Iftlsl * . . .  . . .  
* 1 * LOB * 8 6 2 6 . 6 8  * 9 7 0 2 . 5 6  * 1 2 7 . 2 1  * 1 1 7 . 2 6  * 4 3 3 . 8 9  ' 
1 0 . 6 0  * 0 . 2 7  * 1 . 0 8  * 



* 7 * LOB 9702.56 * 10778.43 * 68.24 * 74.77 * 313.82 * - 

5.69 * 0.24 * 0.91 * 
* 3 * Chan * 10778.43 * 10980.13 * 628.31 * 237.90 * 201.72 * 
52.36 * 1.18 * 2.64 * 
* 4 * ROB * 10980.13 * 11557.12 * 376.24 * 148.75 * 258.31 * 
31.35 * 0.58 2.53 * 
.......................................................................................... 

warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and 
previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: T4N-R3W-S1OW 
REACH: REACH-1 RS: 0.708 

INPUT 
Description: 
Station Elevation Data num= 141 

Sta Elev Sta Elev Sta Elev Sta Elev sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
8517.97 .036 9226.2 ,05910962.72 ,036 

~ a n k  Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
10705.4110968.13 641.83 565.87 419.23 .1 .3 

CROSS SECTION OUTPUT Profile I1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * * * *  
* E.G. Elev ift) * 1565.21 * Element * Left OB * Channel * 
Right OB * 
* Vel Head ift) * 0.04 * Wt. n-Val. * 0.058 * 0.058 * 
0,036 * 



* w.S. Elev (ftl * 1565.17 Reach Len. (ft) * 641.83 * 565.87 * 
419.23 * 
* Crit W.S. (ft) * 1564.65 Flow Area (sq ft) * 286.86 * 312.53 * 
160.04 * 
* E.G. Slope (ft/ftl *0.004352 * Area (sq ft) * 286.86 * 312.53 * 
160.04 * 
* Q Total (cfs) * 1200.00 * Flow (cfs) * 319.70 * 589.18 * 
291.12 * 
* Tap Width (ft) * 1276.18 * Top Width (ft) * 683.26 * 262.72 * 
330.19 * 
* Vel Total (ft/s) * 1.58 + Avg. Vel. (ft/s) * 1.11 * 1.89 * 
1.82 * 
* Max Chl Dpth (It) * 1.47 * Hydr. Depth (ft) * 0.42 * 1.19 * 
0.48 * 
Conv. Total (cfs) * 18189.2 * Conv. (cfsl * 4846.0 * 8930.5 * 

4412.7 * 
* Length Wtd. (ft) 568.07 * Wetted Per. (ft) * 683.28 * 262.72 * 
330.20 * 
* Min Ch El (ft) * 1563.70 * Shear (lb/sq ft) * 0.11 * 0.32 * 
0.13 * 
* Alpha 1.15 * Stream Power (lb/ft s )  * 0.13 0.61 * 
0.24 * 
* Frctn Loss (ft) * 3.00 * Cum Volume (acre-ft) * 21.40 * 23.51 * 
18.47 * 
* C 6 E LOSS (ft) * 0.00 * Cum SA (acres) * 56.44 * 20.19 * 
32.61 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * A * *  

Warning: Divided flow computed far this crass-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and 
previous cross 

section. This may indicate the need for additional cross sections. 

Profile #l 
* * f * * l * * * * * * * * * * l t * f t t t * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * , * * * * *  

* * * * * * * * * * * * * * * * * * i t t t t * * * *  

* POS * Left Sta * Right Sta * Flow * Area * 
Percent * Hydr * Velocity * 

* * (ft) * (ft) * (~f.31 * (Sq ft) * 
Conv *Depth(ftl * (ft/s) * 
* 1 * LOB ' 8517.97 ' 9611.69 * 61.13 * 88.26 * 
5.09 * 0.22 * 0.69 ' 
* 2 * LOB 9611.69 * 10705.41 * 258.57 * 198.60 * 
21.55 * 0.69 * 1.30 * 
3 * Chan * 10705.41 * 10968.13 * 589.18 * 312.53 * 

49.10 * 1.19 * 1.89 * 
* 4 * ROB * 10968.13 * 11464.34 * 231.12 * 160.04 * 

W.P. * 

(ft) * 

396.96 * 

286.32 * 

262.72 * 

330.20 * 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and 
previous cross 

section. This may lndicate the need for additional cross sections. 

CROSS SECTION 

RIVER: T4N-R3W-S10W 
REACH: REACH-1 RS: 0.601 

INPUT 
Description: 
Station Elevation Data num= 138 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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8897.72 1562.03 8924.62 1561.81 8940.19 1561.7 8948.99 1561.7 8969.25 1561.7 
8977.66 1561.77 9012.55 1561.94 9026.6 1561.94 9071.41 1561.83 9091.03 1561.82 
9119.19 1561.9 9185.881561.822 9204.7 1561.8 9298.65 1561.7 9329.05 1561.54 
9361.09 1561.96 9417.03 1561.53 9444.3 1561.67 9502.36 1561.77 9539.63 1561.81 
9599.87 1561.91 9600.26 1561.91 9605.46 1562 9612.81 1562.09 9615.76 1562.14 
9619.9 1562.23 9635.4 1562.2 9677.17 1562.19 9688.21 1562.5 9755.78 1562.29 
9773.89 1562.29 9795.09 1562.2 9839.27 1562.13 9880.53 1562 9929.18 1561.59 
9955.15 1561.3810067.39 1561.5610070.72 1561.5610103.61 1561.7210134.65 1561.95 
10173.55 1562.0210282.11 1562.1610290.86 1562.210318.49 1562.1910339.79 1562.11 
10373.59 1562 10461.9 1561.6110473.59 1561.610487.25 1561.610497.02 1561.63 
10510.43 1561.6610524.57 1561.68 10535.1 1561.710556.55 1561.55 10578.5 1561.49 
10605.55 1561.5210614.12 1561.6210631.92 1561.210652.42 1561.2210692.83 1560.92 
10695.63 1560.9210702.83 1560.710705.48 1560.6510708.83 1560.5510715.31 1560.89 
10715.62 1560.9310730.32 1561.210732.79 1561.3110800.93 1561.42 10837.8 1561.53 
10843.691561.54510878.15 1561.6310889.19 1561.710892.81 1561.7210907.85 1561.83 
10929.31 156210931.47 1562.0110935.86 156210970.97 1562.3111007.56 1562.59 
11053.51 1562.6111074.36 1562.6611085.67 1562.811103.69 1562.9911147.39 1563 
11174.07 1562.9711182.53 1563.2511184.19 1563.3 11185 1563.25 11190.2 1563.19 
11221.1 1562.8211230.88 1562.811327.13 1563.511348.15 1563.61 11350.5 1563.63 
11376.54 1563.7811412.49 156411414.89 156411415.92 1564.0211416.18 1564.02 
11424.66 156411425.13 156411426.51 156411433.89 156411434.87 1563.99 
11446.06 1563.9911452.11 156411457.62 1564 11460.1 1563.9611464.77 1564.03 
11473.28 1564.0611483.33 1564.1111500.89 1564.411543.33 1564.9411554.14 1565.12 
11561.2 1565.2111575.08 1565.3711602.35 1565.711626.07 1565.9311631.22 1566 
11649.8 1566.25 11652.2 1566.2711656.43 1566.3 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
8383.77 .034 9185.88 ,05810843.69 .034 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
10652.4210732.79 485.66 458.49 490.53 .1 .3 

CROSS SECTION OUTPUT Profile $1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * * * *  
* E.G. Elev lftl * 1562.22 * Element * Left OB * Channel * 
Right OB * 
* Vel Head (ftl * 0.04 * Wt. n-Val. * 0.053 * 0.058 * 
0.050 * 
* W.S. Elev lftl * 1562.18 * Reach Len. lft) * 485.66 * 458.49 * 
490.53 * 
* Crit W.S. (ftl * 1561.96 * Flow Area lsq ft) * 614.92 * 96.00 * 
127.72 * 
* E.G. Slope lft/ftl *0.006543 * Area (sq ftl * 614.92 * 96.00 * 
127.72 * 
* Q Total (cfsl * 1200.00 * Flow lcfsl * 749.39 * 223.93 * 
226.68 * 
* Top Width lftl * 1911.84 * Top Width lftl * 1608.09 * 80.37 * 
223.38 * 
* Vel Total lft/sl * 1.43 * Avg. Vel. (ft/sl * 1.22 * 2.33 * 
1.77 * 
'Max Chl Dpth (ft) * 1.63 * Hydr. Depth lft) * 0.38 * 1.19 * 
0.57 * 
* Conv. Total (cfs) * 14835.4 * Con". lcfs) * 9264.7 * 2768.4 * 
2802.4 * 
* Length Wtd. lftl * 477.73 * Wetted Per. lft) * 1608.12 * 80.39 * 
223.38 ' 
* Min Ch El lftl * 1560.55 * Shear llb/sq ftl * 0.16 * 0.49 * 
0.23 * 
Alpha * 1.24 * Stream Power (lb/ft s) * 0.19 * 1.14 * 

0.41 * 
* Frctn Loss Ifti + 2.97 * Cum Volume lacre-ft) * 14.75 * 20.86 * 
17.08 * 
* C & E Loss lft) * 0.00 * Cum SA (acres1 * 39.56 * 17.96 * 
29.94 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* * * * * *  

Warning: Divided flow computed for this cross-section. 



Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and 
previous cross 

section. This may indicate the need for additional cross sections. 

Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . .  
* Pos * Left Sta * Right Sta * Flow * Area * W.P. * 

Percent * Hvdr * Velocitv * 

' 2 * LOB * 9518.10 * 10652.42 * 405.44 * 360.48 * 908.81 * 
33.79 * 0.40 * 1.12 * 
* 3 * Chan * 10652.42 * 10732.79 * 223.93 * 96.00 * 80.39 * 
18.66 * 1.19 * 2.33 * 
4 * ROB * 10732.79 * 11194.61 * 226.68 * 127.72 * 223.38 * 

18.89 * 0.57 * 1.77 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and 
previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: T4N-R3W-S1OW 
REACH: REACR-1 85: 0.514 

INPUT 
Description: 
Station Elevation Data num= 117 

Sta Elev Sta Elev Sta Elev Sta Elev Sta 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Elev 
k * * k * * * *  

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

* * * * * * * * * * b k * + * , * * * * * * * * * * * * , * * * * * * , * * * * * , * * * * * *  

8422.27 ,03410527.42 .05810817.07 .034 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
10527.4210817.07 583.37 564.17 601.57 .1 . 3  
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CROSS SECTION OUTPUT Profile # 1  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* * * * * *  
* E.G. Elev lft) * 1 5 5 9 . 2 6  * Element * Left OB * Channel * 
Right OB * 
* Vel Head (ft) * 0 . 0 5  *Wt.n-Val. * 0.034  * 0 . 0 5 8  * 
0 . 0 3 4  * 
* W.S. Elev (ftl * 1 5 5 9 . 2 1  * Reach Len. (fti * 583.37  * 5 6 4 . 1 7  * 
fin7 57 * 
* Crit W.S. (ft) * 1 5 5 9 . 0 0  * Flow Area (sq ft) * 321.74  * 2 8 0 . 7 8  * 
7 6 . 0 7  * 
* E.G. slope lft/ft) * 0 . 0 0 5 8 9 9  * Area (sq ft) * 321.74  * 2 8 0 . 7 8  * 
7 6 . 0 7  * 
* Q Total ( c f s )  * 1 2 0 0 . 0 0  * Flow lcfs) * 5 2 7 . 1 1  * 5 4 1 . 1 3  * 
1 3 1 . 7 6  * 
* Top Width (ft) * 1 5 3 8 . 3 2  * Top Width (ft) * 1043.50  * 2 8 9 . 6 5  * 
2 0 5 . 1 7  * 
* vel Total (ft/sl * 1 . 7 7  * ~ v g .  Vel. (ft/s) * 1 . 6 4  * 1 . 9 3  * 
1 . 7 3  * 
* Max Chl Dpth ift) * 1 . 1 2  *Hydr. Depth (ft) * 0 . 3 1  * 0 . 9 7  * 
0 . 3 7  * 
* Con". Total (cfs) * 1 5 6 2 4 . 3  * Con". (cfs) * 6 8 6 3 . 0  * 7 0 4 5 . 6  * 
1 7 1 5 . 6  * -. . ~ 

* Length Wtd. (ftl * 5 8 1 . 7 2  * Wetted P e r .  (ft) * 1043.52  * 2 8 9 . 6 5  * 
2 0 5 . 1 8  * 
* Min Ch El (ftl + 1 5 5 8 . 0 9  * Shear (lb/sq ftl * 0 . 1 1  * 0 . 3 6  * 
0 . 1 4  * 
* Alpha * 1 . 0 2  * Stream Power (lb/ft s1 * 0 . 1 9  * 0 . 6 9  * 
0 . 2 4  * 
* Frctn Loss (ftl * 3 . 3 8  * Cum Volume lacre-ftl * 9 . 5 3  * 1 8 . 8 8  * 
1 5 . 9 3  * 
* C & E Loss (ft) * 0 . 0 1  * Cum SA (acres) * 2 4 . 7 8  * 1 6 . 0 1  * 
2 7 . 5 3  * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* *+* * *  

Warning: Divided f l o w  computed for t h i s  cross-section. 
Warnino: The enerav loss was areater than 1 . 0  ft ( 0 . 3  ml. between the current and 
previous crass 

section. This may indicate the need for additional cross sections. 

Profile I11 
****,**********************l******************%********************************+*******,**% 

. . . . . . . . . . . . . . . . . . . . . . . . . .  
* Pos * Left Sta ' Right Sta * Flow * Area * W.P. * 

Percent * Hydr * Velocity * 
* * * (ft) * (ft) * (CfSl * ( s q  ft) * lftl * 
Conv *Depth(ftl * (ft/sl * 
* 1 * LOB * 8 4 2 2 . 2 7  * 9 4 7 4 . 8 5  * 2 9 7 . 7 3  * 1 8 1 . 2 3  * 5 8 5 . 3 3  * 
2 4 . 8 1  * 0 . 3 1  * 1 . 6 4  * 
* 2  * LOB * 9 4 7 4 . 8 5  * 1 0 5 2 7 . 4 2  * 2 2 9 . 3 8  * 1 4 0 . 5 1  * 458.18  * 
1 9 . 1 1  * 0 . 3 1  * 1 . 6 3  * 
* 3  * Chan * 1 0 5 2 7 . 4 2  * 1 0 8 1 7 . 0 7  * 5 4 1 . 1 3  * 280.78  * 2 8 9 . 6 5  * 
4 5 . 0 9  * 0 . 9 7  * 1 . 9 3  * 
* 4  * ROB * 1 0 8 1 7 . 0 7  * 1 1 0 9 3 . 9 1  * 1 3 1 . 7 6  ' 7 6 . 0 7  * 2 0 5 . 1 8  * 
1 0 . 9 8  * 0 . 3 7  * 1 . 7 3  * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: Divided f l o w  computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  m). between the current and 
previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION 

INPUT 
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Description: use results at sec 0.354 of -10W-Reach2 for right FP 
Station Elevation Data "urn= 106 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Manning's n Values num= 3 
Sta n Val Sta n val Sta n Val 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

8717.72 ,034 9443.96 ,058 10948.7 ,034 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9989.7710179.37 522.48 633.85 378.67 .1 . 3  

CROSS SECTION OUTPUT Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* E.G. Elev (ft) * 1555.87 * Element 
Right OB + 

* Vel Head (ftl * 0.03 *Wt.n-Val 

* Left 00 * Channel * 

* 0.053 * 0.058 * 
0.055 * 
* W.S. Elev (ftl * 1555.84 * Reach Len. (ftl * 522.48 * 633.85 * 
378.67 * 
* Crit W.S. (ftl * 1555.51 * Flow Area (sq ftl * 406.41 * 134.34 * 
350.47 * 
* E.G. Slope (ft/ft) *0.005723 * Area (sq ft) * 406.41 * 134.34 * 
350.47 * 
* Q Total (cfs) * 1200.00 * Flow (cfs) * 553.82 * 206.92 * 
439.26 * 
* Top Width (ftl * 1861.09 * Top Width (ftl * 885.80 * 189.60 * 
785.68 * 
* Vel Total (ft/s] * 1.35 * Avg. Vel. lft/sl * 1.36 * 1.54 * 
1.25 * - 

* Max Chl Dpth (ftl * 1.20 * R y d r .  Depth lftl 0.46 * 0.71 * 
0.45 * 
* Con". Total lcfs) * 15862.3 * Con". (cfsl * 7320.7 * 2735.2 * 
5806.4 * 
* Length Wtd. (ftl * 479.21 * Wetted Per. (ftj * 885.85 * 189.61 * 
7R5 71 * ~- - 

* Min Ch El (ft) 1554.96 * Shear (lb/sq it1 * 0.16 * 0.25 * 
0.16 * 
* Alpha * 1.02 * stream Power (lb/ft s) * 0.22 * 0.39 
0.20 * 
* Fcctn Loss lft) * 2.67 * Cum Volume (acreeft) 4.66 * 16.19 * 
17 q q  * 
* C & E LOSS (ft) * 0.00 * Cum SA (acres) 11.86 * 12.91 * 
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Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and 
previous cross 

section. This may indicate the need for additional cross sections. 

Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * POS * Left Sta * Right Sta * Flow * Area * W.P. * 
Percent * Hydr * Velocity * 
* * * (fti * (ft) * (cfs) * (sq ft) * lft) * 
Conv *Depth(ft) * (ft/sl * 
* 1 * LOB * 8717.72 * 9353.74 * 66.45 54.92 * 249.78 * 
5.54 * 0.22 * 1.21 * 
* 2 * LOB * 9353.74 * 9989.77 * 487.37 * 351.49 * 636.06 * 
40.61 * 0.55 * 1.39 * 
* 3 * Chan * 9989.77 * 10179.37 * 206.92 * 134.34 * 189.61 * 
17.24 * 0.71 * 1.54 * 
* 4 * ROB * 10179.37 * 10748.32 * 119.54 * 147.36 * 482.64 * 
9.96 * 0.31 * 0.81 * 
* 5 * ROB * 10748.32 * 11317.27 * 319.72 * 203.12 * 303.06 * 
26.64 * 0.67 * 1.57 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 mi. between the current and 
previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: T4N-R3W-Slow 
REACH: REACH-1 RS: 0.287 

INPUT 
Description: Use results at sec 0.280 of -10W-Reach2 for right FP 
Station Elevation Data num= 8 1 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
9027.49 1554.9 9057.44 1554.65 9127.17 1554.23 9152.79 1554.1 9163.71 1554 
9179.55 1553.86 9186.46 1553.79 9190.01 1554 9191.96 1554 9194.55 1554.25 
9200.78 1554.42 9204.42 1554 9208.5 1553.9 9217.15 1553.96 9236.41 1553.89 
9276.14 1553.29 9318.29 1553.18 9349.02 1553 9402.64 1553.21 9433.82 1553.51 
9434.46 1553.23 9544.8 1552.77 9567.22 1552.7 9798.99 1553.3 9820.561553.146 
9838.1 1553.02 9858.95 1552.7 9869.83 1552.61 9889.69 1552.41 9905.29 1552.2 
9916.11 1552.08 9922.42 1552 9927.49 1551.93 9970.24 1551.37 9994.31 1551.6 
10017.24 1551.8410087.94 1551.9210135.39 155210183.02 1552.1110184.23 1552.11 
10195.18 1552.1210316.88 1552.3210355.32 1552.410431.37 1552.77 10469 1553.04 
10529.18 1553.1610548.35 1553.2410555.41 1553.310591.08 1553.5910612.82 1553.77 
10618.62 1553.8310620.21 1553.8310725.01 1553.27 10768.3 1553.3810807.37 1553.29 
10853.32 1553.1710865.15 1553.110909.56 1552.9410919.85 1552.711031.28 1552.8 
11054.79 1553.13 11106.5 1553.1911133.391553.23411168.21 1553.29 11178.4 1553.35 
11262.29 1553.611272.71 1553.611284.18 1553.7911291.35 1553.8711301.06 1554 
11326.97 1554.3311344.91 1554.6 11354.1 1554.7111367.24 1554.8711421.85 1554.57 
11436.78 1554.511438.61 1554.511448.24 1554.58 11457.4 1554.6411496.37 1554.91 
11530.71 1554.88 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9027.49 ,034 9820.56 ,05811133.39 ,034 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9927.4910017.24 282.34 277.01 247.26 .1 .3 

CROSS SECTION OUTPUT Profile #I 
* * * * + * * + / * * * * * * * * * * 9 ~ % * * * * * * * * * * * * * * * * ~ * * , * * * * * * * * * * * * * * * * * ~ * * ~ * ~ ~ * * * * * * + * * + * + * * * * * * * * *  

+ * * * * *  
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* E.G. Elev lftl * 1453.19 * Element 
Right OB * 
* Vel Head lft) 0.05 *Wt.n-Val. 

* Left 0B * Channel * 

* 0.046 * 0.058 * 
0.058 
* W.S. Elev (£ti 1553.14 * Reach Len. (Etl * 282.34 ' 277.01 * 

* Crit W.S. Ift) * 1552.66 * Flow Area lsq it) 128.18 * 136.04 * 
460.68 * 
* E.G. Slope (ft/ft) *0.005410 * Area (sq ft) * 128.18 * 136.04 * 
460.68 * 
* Q Total (cfs) * 1200.00 * Flow lcfsl * 156.69 * 338.26 ' 
705.05 * 
* Top Width lftl * 1241.91 * Top Width (ftl * 446.16 * 89.75 ' 
706.00 * 
* Vel Total (ft/s) * 1.66 * Avg. Vel. (ft/sl * 1.22 2.49 * 
1.53 * 
* Max Chl Dpth lft) * 1.77 * Hydr. Depth (ft) * 0.29 * 1.52 * 
0.65 * 
* Conv. Total (cfsl * 16314.3 Con". lcfsl * 2130.3 * 4598.7 * 
9585.3 * 
Length Wtd. lft) + 265.32 * Wetted Per. (ft) * 446.17 * 89.76 * 

706.01 * 
* Min Ch El lft) * 1551.37 * Shear llb/sq ft) * 0.10 * 0.51 * 
0.22 * 
* Alpha * 1.21 * stream P o w e r  (lb/ft sl * 0.12 * 1.27 * 
0.34 * 
* Frctn Loss (ft) * 2.18 * Cum Volume (acre-ft) 1.45 * 14.22 * 
9.46 ' 
* C & E LOSS lftl * 0.01 * Cum SA (acres) * 3.87 * 10.87 * 
14.21 * 
* * * * * * l * * * , * * * * * * * * * * ~ ~ ~ ~ ~ * ~ * * * * * ~ , * * * * * . * ~ ~ ~ ~ ~ * * ~ * ~ * * * ~ ~ * ~ ~ ~ k * k * ~ ~ * ~ ~ * * * * * ~ ~ * * ~ * * * * * k * * *  

* * * + * *  

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided hy downstream conveyance) is 
less than 

0.7 or greater than 1.4. This may indicate the need for additional cross 
sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and 
previous cross 

section. This may indicate the need for additional cross sections. 

Profile #l 
* * * * * * * * * f * * * * * * * * * * * * * * * * * t * * * * , * * * * f * * * * * * * * * * * * * * * , * * * * * * * * * * * k , , * * * * * % * * * * * * * * * * + * *  

. . . . . . . . . . . . . . . . . . . . . . . . . .  
* POS * Left Sta * Right Sta * Flow * Area * W.P. * 

Percent * Hydr * Velocity * 
* lft) * (ftl * (cis) * 13q ft) * (ft) * 

COnv *Depth(ft) * (ft/s) * 
* 1 * LOB 9027.49 * 9477.49 * 2.55 * 5.09 * 80.70 * 
0.21 * 0.06 * 0.50 * 
* 2 LOB * 9477.49 * 9927.49 * 154.14 * 123.09 ' 365.48 * 
12.84 * 0.34 * 1.25 * 
* 3 * Chan * 9927.49 ' 10017.24 * 338.26 ' 136.04 * 89.76 * 
28.19 ' 1.52 * 2.49 * 
* 4 * ROB * 10017.24 * 10773.97 * 660.20 ' 404.43 * 501.60 ' 
55.02 * 0.81 * 1.63 ' ~ ~ 

* 5 * ROB * 10773.97 ' 11530.71 ' 44.85 * 56.25 * 204.41 * 
3.78 * 0.28 * 0.80 * 
* * * * * * * * * * * * * , l l * * / * * * * , , , * * * f * * * * * * * * ~ * * * * * * * * * * ~ * * * , , * * , * * , ~ ~ * * * * * ~ ~ * * * * * * * ~ * * * * * + ~ ~ k * k ~ *  

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is 
less than 

0.7 or  greater than 1.4. This may indicate the need for additional cross 
sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and 
previous cross 

section. This may indicate the need for additional cross sections. 



CROSS SECTION 

RIVER: T4N-R3W-S1OW 
REACH: REACH-1 RS: 0.235 

INPUT 
Description: Use results at sec 0.232 of -10W-Reach2 for right FP 
Station Elevation Data num= 84 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Manning's n Values nun= 3 
sta n val Sta n Val Sta n Val 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9056.77 ,034 9871.21 ,058 11078.4 ,034 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9822.110098.01 417.19 412.87 317.54 .1 .3 

CROSS SECTION OUTPUT Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * ***  
* E.G. Elev (it) * 1551.00 * Element * Left OB * Channel * 
Right OB * 
* Vel Head ift) * 0.14 * Wt. n-Val. * 0.034 * 0.053 * 
0.058 * 
* W.S. Elev (ft) * 1550.87 * Reach Len. (ft) * 417.19 ' 412.87 * 
317.54 * 
* Crit W.S. (ft) * 1550.62 ' Flow Area (sq ft) * 17.52 * 267.81 * 
154.99 * 
* E.G. Slope (ft/ft) *0.013900 * Area (sq ft) * 17.52 * 267.81 * 
154.99 * 
* Q Total (cfs) * 1200.00 * Flow (cfs) * 51.11 * 873.57 * 
275.32 * 
* Top Width (ft) * 666.79 * Top Width (ft) * 41.11 * 275.91 * 
349.77 * 
* Vel Total (ft/s) * 2.73 * Avg. Vel. (ft/s) * 2.92 * 3.26 * 
1.78 * 
* Max Chl Dpth (ft) 1.19 *Hydr.Depth (ft) * 0.43 * 0.91 * 
0.44 * 
* Conv. Total ( c f s )  * 10178.4 * Conv. (cfs) * 433.5 * 7409.6 * 
2335.3 * 
* Length Wtd. (ft) 390.39 * wetted Per. (ft) * 41.12 * 275.91 * 
349.85 * 
* Min Ch El jft) * 1549.67 * Shear ilb/sq ft) * 0.37 * 0.84 * 
0.38 * 
* Alpha * 1.19 * Stream Power (lb/ft s )  * 1.08 ' 2.75 * 
0.68 * 
* Frctn Loss (ft) * 1.69 * Cum Volume (acre-£ti * 0.98 * 12.94 * 
7 1 7  * 
' . c - &  E Loss (ft) * 0.03 * Cum SA (acres) 2.29 * 9.71 * 
11.21 * 
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Warning: Divided flaw computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is 
less than 

0.7 or greater than 1.4. This may indicate the need for additional cross 
sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and 
previous cross 

section. This may indicate the need for additional cross sections. 

Profile #1 
*************(******t*******************k*******~*************,**.*~~********,*k*,**~~*~*~+ 

, * * / * * * * * * * * * * * * * * * * * * * , * A  

* * P O S  

Percent * Hydr 
* 

Conv *Depth(ftl * 
* 1 * LOB 
4.26 * 0.43 * 
* 2 Chan 
72.80 * 0.97 

* Left Sta 
* Velocity * 

* (ft) 
lft/s) * 

* 9439.44 
2.92 * 

* Right Sta * 

* lftl 

* 9822.10 * 

* 10098.01 * 

Flow * Area * 

(c~s) * (sq ftl * 

51.11 * 17.52 * 

873.57 * 267.81 ' 

W.P. * 

(ftl + 

41.12 * 

275.91 * 

' 3 * ROB * 10098.01 * 10793.73 * 273.55 * 152.88 * 335.26 * 
22.80 * 0.46 * 1.79 * 
* 4 * ROB * 10793.73 * 11489.45 * 1.77 * 2.12 * 14.59 * 
0.15 * 0.15 * 0.83 * 

Warning: Divided flow computed for this crass-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is 
less than 

0.7 or greater than 1.4. This may indicate the need for additional cross 
sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and 
previous cross 

section. This may indicate the need far additional cross sections. 

CROSS SECTION 

RIVER: T4N-R3W-S1OW 
REACH: REACH-1 RS: 0.157 

INPUT 
Description: Use results at sec 0.165 of -10W-Reach2 for right FP 
Station Elevation Data num= 59 

Sta Elev Sta Elev sta Elev Sta Elev Sta Elev 
* * * * * * * * * t * * t * * l * * * * * * * * * * * * ~ * ~ * ~ * * * * * * * * * * % * * * ~ * ~ ~ * * * * * * * * * * * * % * * * * * * * * * * * , A + k *  

9036.94 1550.1 9099.34 1550.24 9122.58 1550.11 9132.52 1550 9146.59 1550.07 
9227.17 1550.11 9231.65 1550.11 9260.39 1550 9295.91 1549.9 9315 1549.85 
9373.61 1549.67 9447.59 1549.84 9463.33 1549.77 9514.15 1549.77 9539.13 1549.85 
9606.25 1549.64 9637.77 1549.45 9684.86 1549.32 9717.46 1548.9 9734.58 1548.64 
9772.43 1548.36 9782.7 1548.28 98181548.005 9818.61 1548 9818.76 1548 
9849.07 1547.77 9849.96 1547.77 9878.61547.787 9900.66 1547.810041.07 1547.85 
10057.19 1547.910104.87 154810163.04 1548.1910206.49 1548.3610326.19 1548.01 
10327.24 154810365.35 1548.410469.82 1548.68 10523.3 1548.9110538.89 1548.97 
10550.88 1549.0310651.53 1549.110660.17 1549.2210786.98 1549.610896.27 1549.37 
10896.53 1549.3710926.921549.45310981.17 1549.610995.73 1549.711004.43 1549.77 
11032.52 155011099.09 1550.5211103.74 1550.611110.83 1550.611114.69 1550.62 
11170.73 1550.4111241.94 1550.811256.92 1550.8711366.25 1551.63 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
9036.94 ,034 9878.6 ,05810926.92 ,034 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9782.710163.04 361.06 367.18 377.28 .1 .3 
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CROSS SECTION OUTPUT Profile #I 
.......................................................................................... 

******  
* Left OB * Channel * 

* 0.034 * 0.050 * 

* W.S. Elev iftl * 1549.24 * Reach Len. ift) * 361.06 * 367.18 * 
377.28 * 
* Crit W.S. lft) * Flow Area (sq ft) * 50.35 • 506.25 * 
3 3 3 . 9 6  * ...... 
* E.G. Slope ift/ft) *0.002077 * Area isq ft) 
333.96 * 
* Q Total icfs) * 1200.00 * Flow (cfs) 

* Too Width ift) * 977.39 * TOD Width iftl * 91.94 * 380.34 * . . . . 
505.11 * 
* v e l  Total (ft/s) * 1.35 * ~ v g .  Vel. ift/s) * 1.33 * 1.65 * 
0 R Q  * 
* Max Chl Dpth ift) * 1.47 * Hydr. Depth iftl * 0.55 * 1.33 * 
0.66 * 
Con". Total (cfsl * 26333.8 * Conv. (cfs) * 1472.8 * 18367.8 * 

6493.2 * 
* Length Wtd. (it1 * 370.05 * Wetted Per. iftl * 91.94 * 380.34 * 
505.12 * 
* Min Ch El (ft) * 1547.77 * Shear ilb/sq ft) * 0.07 * 0.17 * 
0.09 * 
* Alpha * 1.21 * stream Power ilb/ft s )  * 0.09 * 0.29 * 
0.08 * 
* Frctn Loss (ft) * 2.14 'CumVolume(acre-ftl * 0.65 * 9.27 * 
5.93 * 
* C 6 E LOSS (ft) * 0.02 * Cum SA (acres) * 1.65 * 6.60 * 
8.09 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * * * *  

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is 
less than 

0.7 or greater than 1.4. This may indicate the need for additional cross 
sections. 
Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and 
previous cross 

section. This may indicate the need for additional cross sections. 

Profile #I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . .  

* Po.? * Left Sta * Right Sta * Flow * Area * W.P. * 
percent * Hydr * Velocity * 

* iftl * ift) * icfs) * isq ft) * (ft) * 
Conv *Depth(ftl * (ft/s) * 
* 1 * LOB * 9409.82 * 9782.70 * 67.11 * 50.35 * 91.94 * 

* 2 * Chan * 9782.10 * 10163.04 * 837.00 * 506.25 * 380.34 * 
69.75 * 1.33 * 1.65 * 
* 3 * ROB * 10163.04 * 10764.64 * 295.89 * 333.96 * 505.12 * 
24.66 * 0.66 * 0.89 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The conveyance ratio (upstream conveyance divlded by downstream conveyance] is 
less than 

0.7 or greater than 1.4. This may indicate the need for additional cross 
sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and 
previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION 
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RIVER: T4N-R3W-S1OW 
REACH: REACH-1 RS: 0.087 

INPUT 
Description: Use results at sec 0.092 of -10W-Reach2 for right FP 
Station Elevation Data num= 7 1 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

* * * t * i * * * * * * * * * * * * t * * * t * * * * * * * * * * * * * * t * * ~ ~ ~ ~ * * * *  

8922.12 ,034 9841.46 ,05810843.93 ,034 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9879.2610108.39 478.37 459.27 508.61 .1 .3 

CROSS SECTION OUTPUT Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
,***,* 
* E.G. Elev (ft) * 1547.11 * Element * Left 0 B  * Channel * 
Right OB * 
* Vel Head (ft) 0.27 * Wt. n-Val. * 0.057 * 0.058 * 
0.058 * 
* W.S. Elev (ft) * 1546.84 ' Reach  en. (ft) * 478.37 * 459.27 * 
508.61 * 
* Crit W.S. (ft) * 1546.84 * Flow Area (sq ft) * 11.46 * 158.86 * 
125.77 * 
* E.G. Slope (ft/ftj *0.052143 * Area (sq ft) * 11.46 * 158.86 * 
125.77 * 
* Q Total (cfs) * 1200.00 ' Flow ( ~ £ 3 )  * 27.67 * 727.97 * 
444.36 * 
* Top Width (ft) * 566.94 * Top Width (ft) * 53.21 * 229.13 * 
284.60 * 
* Vel Total (ft/s) * 4.05 * Avg. Vel. (ft/s) * 2.41 * 4.58 * 
3.53 * 
* Max Chl Dpth (ft) * 1.00 * Hydr. Depth ift) * 0.22 * 0.69 * 
0.44 * 
* Conv. Total (cfs) * 5255.1 * Conv. (cfs) 121.2 * 3188.0 * 
1946.0 * 
* Length Wtd. (ft) * 477.24 * Wetted Per. (ft) * 53.21 ' 229.13 * 
284.61 * 
* Min Ch El (ft) * 1545.84 * Shear (lb/sq ft) * 0.70 * 2.26 ' 
1.44 * 
* Alpha * 1.07 *StreamPower(lb/fts)* 1.69 * 10.34 * 
5.08 " 
+ Frctn Loss /it1 * 0.46 * Cum Volume (acre-ft) * 0.40 * 6.46 * 
3.94 * 
* C & E LOSS (ft) * 0.08 * Cum SA (acres) * 1.05 * 4.03 * 
4.67 * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * b * * * * * * * *  

* * *+**  

Warning: The energy equation could not be balanced within the specified number of 
iterations. The 
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program used critical depth for the water surface and continued on with the 
calculations. 
Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is 
less than 

0.7 or greater than 1.4. This may indicate the need for additional cross 
sections. 
Warnina: The enerav loss was areater than 1.0 ft (0.3 m). between the current and -. 
previous cross 

section. This may indicate the need for additional cross sections. 
warning: During the standard step iterations, when the assumed water surface was set 
equal to critical 

depth, the calculated water surface came back below critical depth. This 
indicates that there 

is not a valid subcritical answer. The program defaulted to critical depth 

Profile #1 
......................................................................................... 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  
* POS * Left Sta * Right Sta * Flow * Area * W.P. * 

Percent * Hydr * Velocity * 
* (ft) * (ft) * (cfs) * ( S q  ft) * (ft) * 

Conv *Depth(ft) * (ft/s) * 
* 1 * LOB * 9400.69 * 9879.26 * 27.67 * 11.46 * 53.21 * 
2.31 * 0.22 * 2.41 * 
* 2 * Chan * 9879.26 * 10108.39 * 727.97 * 158.86 * 229.13 * 
60.66 * 0.69 * 4.58 * 
* 3 * ROB * 10108.39 * 10674.81 * 444.19 * 125.40 * 267.71 * 
37.02 * 0.47 * 3.54 * 
* 4 * ROB * 10674.81 * 11241.24 * 0.17 * 0.37 * 16.90 * 
0.01 * 0.02 * 0.46 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The energy equation could not be balanced within the specified number of 
iterations. The 

program used critical depth for the water surface and continued on with the 
calculations. 
Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is 
less than 

0.7 or greater than 1.4. This may indicate the need for additional cross 
sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and 
previous cross 

section. This mav indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set 
equal to critical 

depth, the calculated water surface came back below critical depth. This 
indicates that there 

is not a valid subcritical answer. The proqram defaulted to critical depth. 

CROSS SECTION 

RIVER: T4N-R3W-SlOW 
REACH: REACH-1 RS: 0.000 

INPUT 
Description: Section at ponding area of known WS elev. at 1545.10 
Station Elevation Data num= 58 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



Manning's n Values num= 3  
Sta n Val Sta n Val Sta n val 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9 7 5 9 . 3 9 1 0 2 9 5 . 2 6  0  0  0  .1 . 3  

CROSS SECTION OUTPUT Profile # 1  
.......................................................................................... 

* * * * * *  
* E.G. Elev (ftl 
Right 08 * 
* Vel Head (ft) 
0 . 0 3 5  * 
* W.S. Elev (ftl 

* Crit W.S. (ftl 
5 4 9 . 5 6  * 
* E.G. Slope (ft/ftl 
5 4 9 . 5 6  * 
* Q Total (cfs) 
4 0 9 . 0 1  * 
* Top Width (ft) 
5 1 5 . 9 7  * 
* Vel Total (ft/s) 
0 . 7 4  * 

* Element 

* Wt. n-Val. 

* Reach Len. (ft) 

* Flow Area (sq ft) 

* Area (sq ft) 

* Flow (cfs] 

* Top Width (ft] 

* Avg. Vel. (ft/s] 

* Left OB * 

* 0 . 0 3 4  * 

* * 

* 6 1 . 0 5  * 

* 6 1 . 0 5  * 

* 2 5 . 6 0  * 

1 3 8 . 4 7  * 

* 0 . 4 2  * 

Channel 

0 . 0 5 5  * 

* 

1 0 6 7 . 3 7  * 

1 0 6 7 . 3 7  * 

7 6 5 . 3 8  * 

5 3 5 . 8 7  * 

0 . 7 2  

* Max Chl Dpth (it) * 2 . 4 4  * Hydr. Depth (ftl * 0 . 4 4  ' 1 . 9 9  * 
1.n7 * 
* Conv. Total 
2 4 6 8 5 . 9  * 
* Lenqth Wtd. 

(cfsl * 7 2 4 2 5 . 8  * Conv. (cfs) 1 5 4 5 . 3  * 46194.7  * 

(ftl * Wetted Per. (ftl * 1 3 8 . 4 8  * 5 3 5 . 8 9  * 

* Min Ch El (ft) * 1 5 4 2 . 6 6  * Shear (lb/sq ftl * 0 . 0 1  * 0 . 0 3  * 
0 . 0 2  * 
* Alpha * 1 . 0 2  * stream Power (lb/ft sl * 0 . 0 0  * 0 . 0 2  * 
0 . 0 1  * 
* Frctn LOSS (ft) * * Cum Volume (acre-ftl * * 

* c & E LOSS (ft] * Cum SA (acres) e 
* 

Warning: Divided flow computed for this cross-section 

Profile # 1  
*****************/+***********************************~k**k*+******,,,******************** 

. . . . . . . . . . . . . . . . . . . . . . . . . .  
* Po3 * Left Sta * Right Sta ' Flow * Area W.P. * 

Percent * Hydr * Velocity * 
* * (ftl * (ftl (cfsl * ( sq  ftl * (ftl * 
Con" *Oepth(ft) * (ft/s) * 
* 1 * LOB * 9 6 0 7 . 7 5  * 9683.57  * 3 . 1 0  * 1 3 . 4 4  * 62.65  * 
0 . 2 6  * 0 . 2 1  * 0 . 2 3  * 
* 2  ' LOB * 9 6 8 3 . 5 7  9759.39  * 2 2 . 5 0  * 4 7 . 6 1  * 7 5 . 8 2  * 
1 . 8 7  * 0 . 6 3  * 0 . 4 7  * 
* 3  * Chan * 9759.39  * 1 0 2 9 5 . 2 6  * 7 6 5 . 3 8  * 1 0 6 7 . 3 7  * 5 3 5 . 8 9  * 
6 3 . 7 8  * 1 . 9 9  * 0 . 7 2  * 
* 4  * ROB * 1 0 2 9 5 . 2 6  * 1 0 5 5 9 . 7 5  1 4 1 . 0 6  * 2 2 4 . 9 0  * 2 5 1 . 5 1  ' 
1 1 . 7 5  * 0 . 8 9  * 0 . 6 3  * 
* 5  * ROB * 1 0 5 5 9 . 7 5  * 10824.24  * 2 6 7 . 9 6  * 3 2 4 . 6 6  * 2 6 4 . 6 9  * 
2 2 . 3 3  ' 1 . 2 3  * 0 . 8 3  * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * k * * k * , * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

. . . . . . . . . . . . . . . . . . . . . . . . . .  a 



Warning: Divided flow computed for this cross-section. 

SUMMARY OF MANNING'S N VALUES 

River:TQN-R3W-S10W 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Reach RiverSta. * nl * n2 * n3 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*REACH-1 * 0.913 * .038* .06* ,038' 
*REACH-1 * 0.801 * .036* .059* .036* 

SUMMARY OF REACH LENGTHS 

River: T4N-R3W-S10W 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Reach * River Sta. * Left * Channel * Right * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*REACH-1 * 0.913 * 540.32* 590.93* 463.42* 
*REACH-1 * 0.801 * 433.79* 491.14* 474.33* 
*REACH-1 * 0.708 * 641.83* 565.87* 419.23* 

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
River: T4N-R3W-S10W 

*****************+** ,+%**** , **+************************  
Reach * River Sta. * Contr. * Expan. * 

* * % * * * * * * * * * * * * * * * * * * * * * * * * * * * * , , * * * * * * * * * * * * * * * * * * * * * *  
*REACH-1 + 0.913 * .1* .3* 
*REACH-1 * 0.801 * .I* .3* 
*REACH-1 * 0.708 * .l* .3* 
'REACH-1 * 0.601 * .l* .3* 
'REACH-1 * 0.514 * .l* .3* 
*REACH-1 * 0.407 * .l* .3* 
'REACH-1 * 0.287 * .1' .3* 
*REACH-1 * 0.235 * .I* .3* 
*REACH-1 * 0.157 * .I' .3' 
*REACH-1 ' 0.087 * .1* .3* 
'REACH-1 * 0.000 * .1* .3* 
***+*******k************************++**+**,******%***, 
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HEC-RAS Version 3.1.3 May 2005 
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Hydrologic Engineering Center 
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PROJECT DATA 
Project Title: WITTMANN ZONE AE- T4N-R3W-SlOW-REACH-2 
Project File : Wittmann Zone AE-T4N -R3W-SlOW-REACH-2.prj 
Run Date and Time: 7/27/2006 12:00:51 PM 

Project in English units 

Project Description: 
WITTMANN AREA ZONE AE FLOODPLAIN DELINEATION STUDY, Contract 
FCD2004C066 

Prepared by Primatech, LLC. 
Modeled by George Lopez-Cepero, 
P.E., Waleed Aboshanp, Ph.D., P.E., and Panduranga Kuruva, E.I.T. 

HEC-RAS 
Version 3.1.3 was utilized for floodplain delineation 
Filename : WITTMANN 
ZONE AE-T~N-R~W-S~OW-REACH-~.PRLJ 

Vertical datum: NAVD1988 

Topography and 
aerial photography provided by FCDMC, origin is the Wittmann ADMS/ADMSU [FCD 
2002C029), flight dates are 04/18/02, 04/19/02 and 04/23/02 at 1:7200 ratio 
and 04/23/02 at 1:14400 ratio. 

DTM data provided by Wittmann ADMSU 
consultant from contract FCD 2002C029. 

Manning's 'n' values were determined 
by field reconnaissance; see the Technical Data Notebook for more detailed 
information. 

Flow rates are from the Hydrology Computations Appendix of the 
Technical. Data Notebook; please refer to the Flow Rate Exhibit and the 
computations for the interpolated and intermediate values. 

From review of 
initial modeling of T4N-R3W-SlOW with the topographic information, we 
determined that split flow may occur downstream of section RM 0.407 in 
T4N-R3W-SlOW model. This model is for the split flow reach that is named 
T4N-R3W-SlOW-Reach 2, Reach 2 runs from RM 0.407 in the T4N-R3W-S1OW to the 
downstream end. This model is used to better determine the west boundary of 
the flood plain. 

........................................................................... 

PLAN DATA 



Plan Title: FLOODPLAIN 
Plan File : P:\M\MARI00000044\0600INFO\EP\WR\605WR Hydraulic Calcs\HEC-RAS\Wittmann Zone 

Geometry Title: -82 
Geometry File : P:\M\MARI00000044\0600INFO\EP\WR\605WR Hydraulic Calcs\HEC- 

RAS\Wittmann Zone AE-T4N -R3W-SlOW_REACH_2.g01 

Flow Title : FLOODPLAIN 
Flow File : P:\M\MAR100000044\060OINFO\EP\WR\605WR Hydraulic Calcs\HEC- 

RAS\Wittmann Zone AE-T4N -R3W-S1OW-REACH-2.f01 

Plan Summary Information: 
Number of: Cross Sections = 6 Multiple Openings = 0 

Culverts = 0 Inline Structures = 0 
Bridges = 0 Lateral Structures = 0 

Computational Informatinn 
Water surface calculation tolerance = 0.01 
Critical depth calculation tolerance = 0.01 
Maximum number of iterations = 20 
Maximum difference tolerance = 0.3 
Flow tolerance factor = 0.001 

Computation Options 
Critical depth computed only where necessary 
Conveyance Calculation Method: At breaks in n values only 
Friction Slope Method: Average Conveyance 
Computational Flow Regime: Subcritical Flow 

FLOW DATA 

Flow Title: FLOODPLAIN 
Flow File : P:\M\MARIO0000044\0E001NFO\EP\WR\605WR Hydraulic Calcs\HEC-RAS\Wittmann Zone 
AE-T4N -R3W-SlOW_REACH-2.£01 

Flow Data (cfs) 
.............................................................. 

* River Reach RS * 1 + 

* -Slow-REACH-2 REACH-2 0.354 * 410 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Boundary Conditions 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * * * * * * * * * * * * *  
* River Reach Profile upstream 
Downstream * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * * * * * * *+ * * * * *  
* -Slow-REACH-2 REACH-2 1 
Known WS = 1545.1 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

GEOMETRY DATA 

Geometry Title: -R2 
Geometry File : P:\M\MARI00000044\0600INFO\EP\WR\605WR Hydraulic Calcs\HEC-RAS\Wittmann 
Zone AE-T4N -R3W-SlOW-REACH_2.q01 

CROSS SECTION 

RIVER: -Slow-REACH-2 
REACH: REACH-2 RS: 0.354 
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INPUT 
Description: Flow rate starting at this cross-section is 410 cfs. 
Station Elevation Data nun= 5 6 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
/ * t * * * * l * * * * * * * * * * * * * * * * * * t * * + * * * * , * * * * * * * , * , * * * , * k * * * * * * * * * * , * * * * * * * * * * * * * * * * * * *  

9546.43 1555.93 9546.87 1555.93 9560.91 1555.94 9569.93 1555.9 9582.23 1555.89 
9586.94 1555.88 9596.53 1555.86 9634.59 1555.53 9640.76 1555.5 9645.33 1555.47 
9651.98 1555.43 9654.77 1555.4 9656.04 1555.39 9657.29 1555.4 9658.06 1555.37 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9546.43 ,0349734,038 .05810163.68 ,034 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9862.9110072.37 372.3537394.0056376.6388 .1 .3 

CROSS SECTION OUTPUT Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * * * *  
* E.G. Elev (ft) * 1555.80 ' Element 
Right OB * 
* Vel Head (ft) * 0.04 * Wt. n-Val. 

* Left OB * Channel * 

0.039 * 0.058 * 
0.050 * 
* W.S. Elev (ft) * 1555.76 * Reach Len. (ft) * 372.35 * 394.01 * 
376.64 * 
* Crit W.S. (ft) * 1555.53 * Flow Area lsq ftl * 54.26 * 160.88 * 
51.49 * 
* E.G. Slope (ft/ft) '0.006810 * Area lsq ftl * 54.26 * 160.88 * 
51.49 ' 
* Q Total (cfs) * 410.00 * Flow (cfsl * 61.69 * 285.28 * 
63.03 + 

* Top Width (ft) * 617.73 ' Top Width lftl * 255.16 * 209.46 * 
153.ii * 
* vel Total (ft/sl * 1.54 * ~ v g .  vel. (ft/sl * 1.14 * 1.77 * 
1.22 * 
* Max Chl Dpth lft) * 1.12 * Hydr. Depth (ft) * 0.21 * 0.77 * 
0.34 * 
* Conv. Total (cfs) * 4968.2 * Conv. (cfs) * 747.5 * 3456.9 ' 
763.8 * 
* Length Wtd. (it1 * 387.11 * Wetted Per. (ft) * 255.16 * 209.47 * 
153.12 * 
* Min Ch El (ftl * 1554.64 * Shear (lb/sq ftl * 0.09 * 0.33 * 
n .14  * 
* Alpha * 1.10 * Stream Power (lb/ft s )  * 0.10 * 0.58 * 
0.18 * 
Frctn Loss lft) 2.08 * Cum Volume (acre-ftl * 5.41 * 4.47 * 

1.53 * 
* C 6 E LOSS (ftl * 0.00 * Cum SA (acres) 12.11 * 6.44 * 
4.09 * 
I * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * . * , ~ * * + * * * * * k * * * * * * * * k + * , , . , * * + * * , * h * , * * * * * * + * * , * * * * *  

+* * * * *  

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and 
previous cross 

section. This may indicate the need for additional cross sections. 

Profile #1 
************,***,*k*****+**********kk**k+******,*b**,************.*************+***k***** 

. . . . . . . . . . . . . . . . . . . . . . . . . .  
* Pos * Left Sta * Right Sta ' Flow * Area * W.P. * 

Percent * Hydr * Velocity * 
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* * (ftl (ftl * lcfs) lsq ftl * lftl * 
Conv *Depth(ftl * (ft/sl * 
* 1 * LOB * 9546.43 * 9704.67 * 37.59 * 25.43 * 96.92 * 
9.17 * 0.26 * 1.48 * 
' 2 * LOB * 9704.67 * 9862.91 * 24.10 ' 28.83 * 158.24 * 
5.88 * 0.18 * 0.84 * 
* 3 * Chan * 9862.91 * 10072.37 * 285.28 * 160.88 * 209.47 * 
69.58 * 0.77 * 1.77 * 
* 4 ROB * 10072.37 * 10284.46 * 63.03 * 51.49 * 153.12 ' 
15.37 * 0.34 * 1.22 ' 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * * *%*** * * * *++*** * * * * * * * *  

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and 
previous crass 

section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: -Slow-REACH-2 
REACH: REACH-2 RS: 0.280 

- ~ - ~ -  

Description: 
Station Elevation Data num= 34 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

,%**%+** * * *+* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
9537.13 ,0349691.103 .05810070.94 .034 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9782.07 9971.71 263.0717250.5428245.7531 .1 .3 

CROSS SECTION OUTPUT Profile R1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * * * *  
* E.G. Elev lft) 
Right OB * 
* Vel Head (ftl 

* W.S. Elev (ft) 
245.75 * 
Crit W.S. lft) 

79.04 * 
* E.G. Slope lft/ft) 
79.04 * 
* Q Total lcfs) 
85.18 * 
Top Width (ft) 

223.57 ' 

* Conv. Total lcfs) 
1292.5 * 
* Length Wtd. (ftl 
223.57 * 
* Min Ch El (ft) 
0.10 * 

* Element 

* Wt. n-Val. 

* Reach Len. (ft) 

* Flow Area lsq ftl 

* Area lsq ftl 

* Flow ICfs) 

* Top Width lft) 

Avg. Vel. lft/sl 

* Hydr. Depth lftl 

conv. ICfS) 

* Wetted Per. lft) 

* Shear (lb/sq ft) 

Left OB * 

0.046 * 

263.07 * 

74.57 * 

74.57 * 

80.65 ' 

218.94 * 

1.08 * 

0.34 * 

1223.8 * 

218.94 * 

0.09 * 

Channel * 

0.058 * 

250.54 * 

161.18 * 

161.18 * 

244.17 * 

189.64 * 

1.51 * 

0.85 * 

3705.1 * 

189.65 * 

0.23 * 
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* Alpha * 1.08 * Stream Power (lb/ft s )  * 0.10 * 0.35 * 
0.10 * 
* Fcctn Loss (ft) * 1.90 *CumVolme(acre-ft) * 4.86 * 3.01 * 
0.97 * 
* C & E LOSS (ft) * 0.01 * Cum SA (acres) * 10.09 * 4.63 * 
2.46 * 
t * * * * / * t * * * * * * * * * * * * * * * * * * * * * * + * * * * * * k , * * * * * * * * * * * * * * * * * * * * * * * * * + * + * * * * * * * , * * * * * * * * * * * * * * * *  

* * * * * *  

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is 
less than 

0.7 or greater than 1.4. This may indicate the need for additional cross 
sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and 
previous cross 

section. This may indicate the need for additional cross sections. 

Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . .  
* * Pos * Left Sta * Right Sta * Flow * Area * W.P. 
Percent * Hydr * Velocity * 
* * * (ft) * (ft) * (cis) * (sq ft) * (ft) * 
Conv *Deothiftl * ift/sl * . . .  
* 1 * LOB * 9537.13 * 9659.60 * 26.75 * 23.78 * 96.47 * 
6.52 * 0.25 * 1.12 * 
* 2 * LOB *9659.60 '9782.01 * 53.90* 50.80* 122.47* 
13.15 * 0.41 * 1.06 * 
* 3 * Chan * 9782.07 * 9971.71 * 244.17 * 161.18 * 189.65 * 
59.55 * 0.85 ' 1.51 * 
* 4 * ROB * 9971.71 * 10209.67 * 85.18 * 79.04 * 223.57 * 
20.78 * 0.35 * 1.08 * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * + * + , * ~ . * * * * * * ~ * * * * * * * * * ~ * * * * * * ~ * ~ * * * * k ~ * ~ * * + , * * k + * , * * ~ * * * *  

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is 
l e s ~  than 

0.7 o r  greater than 1.4. This may indicate the need for additional cross 
sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and 
previous cross 

section. This may indicate the need for additional crass sections. 

CROSS SECTION 

RIVER: -Slow-REACH-2 
REACH: REACH-2 RS: 0.232 

INPUT 
Description: 
Station Elevation Data num= 3 3 

Sta Elev Sta Elev sta Elev Sta Elev Sta Elev 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * + t * * * , * * * * . * * * * * * * % * * * * * * % * * * * * * * * * * * * * * * * * * * * * *  

Manning's n Values num= 2 
Sta n Val Sta n Val 

* * * * * * * * A * * * * * * * * * * * * * , * * * * * * * * *  

9710.48 .0349812.604 ,058 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9982.710114.18 393.461355.5554332.8556 .I .3 

CROSS SECTION OUTPUT Profile #l 





CROSS SECTION 

RIVER: -Slow-REACH-2 
REACH: REACH-2 RS: 0.165 

INPUT 
Description: 
Station Elevation Data num= 2 6 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
............................................................................ 

9698.442 1548.699748.813 1548.919764.403 1548.979776.394 1549.039877.044 1549.1 
9885.684 1549.229887.7941549.226 10000 1549.5610012.49 1549.610121.78 1549.37 
10122.04 1549.3710134.261549.40310152.431549.4531020668 1549.610221.24 1549.7 
10229.94 1549.7710258.03 1550 10324.6 1550.5210329.25 1550.610336.34 1550.6 
10340.2 1550.6210396.24 1550.4110467.45 1550.810482.43 1550.8710591.76 1551.63 
10603.8 1551.71 

Manning's n Values num= 2 
Sta n Val Sta n Val 

................................. 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
10012.4910206.68 366.5633387.0758378.2476 .1 .3 

CROSS SECTION OUTPUT Profile #I 
* * * * * * * * * * * * * * * * * * * * * * + * * * * * * * * * * % * * * * * * + * * * * * * * * * * * * * * * * * * * * * * * * * * * * k k , * * * * * * * * * * * * * * * * * * * * *  

,****, 
* E.G. Elev Iftl * 1549.89 * Element Left OB * Channel + 

Right 08 * 
* Vel Head (ft) * 0.04 * Wt. "-Val. * 0.037 * 0.058 * 
0.058 * 
* W.S. Elev (ft) * 1549.85 ' Reach Len. (ft) * 366.56 * 387.08 * 
378.25 * 
* Crit W.S. (ft) * 1549.53 + Flow Area ( s q  ft) * 218.21 * 70.90 * 
4.30 A 

* E.G. Slope (ft/ftl 
4.30 * 
* Q Total (cfsl 
1.41 * 
* Top Width (ft) 
33.03 * 
* Vel Total (ft/s) 
0.33 ' 
* Max Chl Dpth Lft) 
0.13 + 

* Conv. Total lcfsl 
28.3 * 
* Length Wtd. (ft) 
33.03 * 
* Min Ch El (ftl 
0.02 * 

*0.002487 * Area ( s q  ft) 

* 410.00 * Flow (cfs) 

* 541.26 * Topwidth (ftl 

1.40 * Avg. Vel. (ft/s) 

* 1.16 * Hydr. Depth (ft) 

* 8220.8 * Conv. (cfs) 

* 370.00 ' Wetted Per. (ft) 

* 1549.37 * Shear (lb/sq ft) 

* Alpha * 1.27 * Stream Power (lb/ft s )  * 0.18 * 0.04 ' 
0.01 * 
* Frctn Loss (ft) * 2.48 * Cum Volume (acreeft) 3.25 * 1.57 * 
0.47 * 
* C & E Loss (ftl * 0.01 ' Cum SA (acres) 6.25 2.38 * 
1.07 ' 

Warning: The cross-section end points had to be extended vertically for the computed 
water surface. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is 
less than 

0.7 or  greater than 1.4. This may indicate the need for additional cross 
sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and 
previous cross 

section. This may indicate the need for additional cross sections. 
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Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . .  
* * POS * Left Sta * Right Sta * Flow * Area * W.P. * 
Percent * Hydr * Velocity * 
* * * (ft) * (ft) * (c~s) * 1sq ft) * lft) 
Con" *Depthlft) * (ft/s) * 
* 1 * LOB * 9698.44 * 9855.47 * 280.42* 139.93' 158.19* 
68.40 * 0.89 2.00 * 
* 2 * LOB * 9855.47 * 10012.49 * 81.89 * 78.28 * 157.02 * 
19.97 * 0.50 * 1.05 * 
+ 3 * Chan * 10012.49 * 10206.68 * 46.27 * 70.90 * 194.19 * 
11.29 * 0.37 * 0.65 * 
* 4 * ROB * 10206.68 * 10405.24 * 1.41 * 4.30 * 33.03 * 
0.34 0.13 * 0.33 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . .  

Warning: The cross-section end points had to be extended vertically for the computed 
water surface. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is 
less than 

0.7 o r  greater than 1.4. This may indicate the need for additional cross 
sections. 
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and 
previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: -S10W-REACH-2 
REACH: REACH-2 RS: 0.092 

INPUT 
Description: 
Station Elevation Data num= 30 

sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Manning's n Values "urn= 3 
Sta n Val Sta n Val Sta n Val 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
10029.8310130.73 446.3764484.0201501.8482 .1 .3 

CROSS SECTION OUTPUT Proflle #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * * * *  
* E.G. Elev (ft) * 1547.40 * Element * Left OB * Channel * 
Right OB * 
* Vel Head (ft) * 0.13 ' Wt. "-Val. * 0.051 * 0.049 * 
0.034 * 
* W.S. Elev (ft) * 1547.27 * Reach Len. (ft) * 446.38 * 484.02 * 
501.85 + 

* Crit W.S. (ft) * 1547.27 * Flow Area (sq ft) * 109.09 * 28.96 * 
1.73 * 
* E.G. Slope (ft/ft) *0.052174 * Area (sq ft) * 109.09 * 28.96 * 
1-73 * .. . 
* Q Total lcfs) * 410.00 * Flow ( c f s )  * 318.05 * 88.30 * 
3.64 * 
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* Top Width (ftl * 514.80 * Top Width lft) * 395.98 * 100.90 * 
17.92 * 
* Vel Total (ft/sl * 2.93 Avg. Vel. (ft/sl * 2.92 * 3.05 * 
2.10 * 
* Max chl ~ p t h  lft) * 0.49 *Hydr.Depth (ft) * 0.28 * 0.29 * 
0.10 * 
* Conv. Total (cfsl * 1795.0 * Conv. (cfs) * 1392.4 * 386.6 * 
16.0 * 
* Length Wtd. Iftl * 460.76 * Wetted Per. (ft) * 396.47 * 100.90 * 
17 q7 

* Min Ch El (ft) * 1546.91 * Shear (lh/sq ft) * 0.90 * 0.93 * 
0.31 * 
* Alpha * 1.00 * Stream Power (lb/ft sl * 2.61 * 2.85 * 
0.66 * 
* Frctn Loss (ft) * 0.93 * Cum Volume (acre-ft) * 1.87 * 1.13 * 
0.45 * 
* C & E Loss (ft) * 0.04 * Cum SA (acres) * 3.26 * 1.07 * 
0.85 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I***** 

Warning: The energy equation could not be balanced within the specified number of 
iterations. The 

program used critical depth for the water surface and continued on with the 
calculations. 
Warning: The cross-section end points had to he extended vertically for the computed 
water surface. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is 
less than 

0.7 or greater than 1.4. This may indicate the need for additional cross 
sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and 
previous crass 

section. This may indicate the need for additronal cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set 
equal to critical 

depth, the calculated water surface came back below critical depth. This 
indicates that there 

is not a valid subcritical answer. The program defaulted to critical depth. 

Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
+ * * * * , * * * * k * , * * * * * * , k * , * * +  

+ * Pos * Left Sta * Right Sta * Flow * Area * W.P. * 
Percent * Hydr * Velocity * 
* * * (ft) * (ftl * (cfsl * (sq ft) * (ft) * 
Conv*Depth(ft) * (ft/s) * 
* 1 * LOB * 9633.85 * 9831.84 * 119.58 * 39.94 * 198.48 * 
29.17 ' 0.20 * 2.99 * 
* 2 * LOB * 9831.84 * 10029.83 * 198.47 * 69.14 * 197.99 * 
48.41 * 0.35 * 2.87 * 
* 3 * Chan * 10029.83 * 10130.73 * 88.30 ' 28.96 ' 100.90 * 
21.54 * 0.29 3.05 * 
* 4 * ROB * 10130.73 * 10321.75 * 3.64 * 1.73 * 17.92 * 

Warning: The energy equation could not be balanced within the specified number of 
iterations. The 

program used critical depth for the water surface and continued on with the 
calculations. 
Warning: The cross-section end points had to be extended vertically for the computed 
water surface. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance1 is 
less than 

0.7 or  greater than 1.4. This may indicate the need for additional cross 
sections. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and 
previous cross 

section. This may indicate the need for additional cross sections. 



Warning: During the standard step iterations, when the assumed water surface was set 
equal to critical 

depth, the calculated water surface came back below critical depth. This 
indicates that there 

is not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION 

RIVER: -SLOW-REACH-2 
REACH: REACH-2 RS: 0.000 

INPUT 
Description: Section at ponding area of known WS elev. at 1545.10 
Station Elevation Data num= 33 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Manning's n Values num= 2 
Sta n Val Sta n Val 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *%  
9740.706 .0349860.204 ,058 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9994.86610086.61 0 0 0 .1 .3 

CROSS SECTION OUTPUT Profile #1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* A * * * *  

* E.G. Elev (ftl * 1545.11 * Element + Left OB * Channel * 
Right OB * 
* Vel Head lft) * 0.01 * Wt. "-Val. * 0.053 * 0.058 * 
0.058 * 
* W.S. Elev (ftl * 1545.10 * Reach Len. iftl 

* Crit W.S. (ft) * 1543.92 * Flow Area (sq ftl * 256.40 * 174.09 * 
75.85 * . . - ~  
* E.G. Slope (ft/ft) *0.000618 * Area lsq ft) * 256.40 * 174.09 * 
75.85 * 
* Q Total icfs] * 410.00 * Flow (cfs) * 206.35 * 169.89 * 
33.76 * 
* Top Width (ft) * 462.60 * Top Width iftl * 241.15 * 91.74 * 
129.70 * 
* Vel Total (ft/s) * 0.81 * Avg. Vel. (ft/s) * 0.80 * 0.98 * 
n .45  * . . ~. 
* Max Chl Dpth ift) * 2.44 * Hydr. Depth lft] * 1.06 * 1.90 
0.58 * 
* Conv. Total (cfs) * 16492.6 * Conv. icfs) 8300.7 * 6833.9 
1358.1 * 
* Length Wtd. iftl + * Wetted Per. (ft) * 241.68 ' 91.79 
129.85 * 
* Min Ch El iftl * 1542.66 * Shear ilb/sq ftl * 0.04 * 0.07 
0.02 * 
Alpha * 1.12 * stream Power ilb/ft sl * 0.03 * 0.07 

0.01 * 
* Frctn Loss (ft) * Cum Volume (acre-ft) * 

* C & E LOSS ift) * Cum SA (acres) 

Warning: Divided flow computed for this cross-section 
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Profile X1 
...................................................................................... 

. . . . . . . . . . . . . . . . . . . . . . . . . .  
* * POS * Left Sta * Right Sta * Flow * Area * W.P. * 
Percent Hydr * Velocity * 

* * Iftl * lft) * (c~s) * ( S q  ft) * (ft) * 
Con" *Depth(ftl * (ft/s) 
* * * 
* * 
....................................................................................... 

**t***l***************t*** 

Warning: Divided flow computed for this cross-section. 

SUMMARY OF MANNING'S N VALUES 

River:-SlOW-REACH-2 
* * * * * * * , , * * * * * * * * * * * * * * * * * * * * * * * * * * *%**** * * * * * * * * * * * * * * * * * * * * * *% 

Reach * River Sta. * nl * n2 * n3 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*REACH-2 * 0.354 .034* .058* .034* 
*REACH-2 * 0.280 .034* .058* ,034' 
*REACH-2 * 0.232 * .034* .058* 
'REACH-2 * 0.165 * .034* .058* 
*REACH-2 * 0.092 * ,034' .058* .034* 
*REACH-2 * 0.000 ,034' .058* 
................................................................... 

SUMMARY OF REACH LENGTHS 

River: -Slow-REACH-2 
* * * * * * * * * * * * * * + * * * * * * + * * * % * * * * * * * * * * * * * * * , k * * * * * * * * , * * * * * * * * * * * * *  

Reach * River Sta. * Left * Channel * Right * 
................................................................... 

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
River: -Slow-REACH-2 

* Reach * River Sta. * Contr. * Expan. * 
* * t * * * * + l * * * + , l * * , * * * * * * * * * * * * * * * * i * t * * t * * * * + * k * * * * * ~ * *  
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Appendix F Erosion and Sediment Transport Analysis 

d 
No erosion and sediment transport was required for this study. 

Wirfmonn Phase 2 Zone RE Floodplain Delineation Study 
FCD lf2004C066 
DavidEvans and Associores, Inc. 





Wittmann ADMSU Basin - - Section Line 'I-SOT-I Intermediate Concentration Point (CP) 
- - - - Sub-Basin Boundary CrossaSection * ~ ~ ~ 2 8 4  Wittmann ADMSU CP 0' 

Matchline - I ,  - Thalweg ~ ~ 2 7 2  Wittmann ADMSU Basin Label 
4 Section Number (Refer to FCD2002C029 for 

background hydrology data) 



, 
Exhibit B: Hydraulics Work Study Maps 
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i These maps are reduced size (1 1x17) not to scale, the full-size maps (Scale:1"=200') are bound separately. 

i 
, . 

Wftmonn Phose 2 Zone AEFloodploin Delineation Sludy 
FCD #2004C066 
DovidEvans and Associnles. Inc 



@FLOOD CONTROL DISTRICT 
- OF MARICOPA COUNTY 

WITTMANN AREA DRAINAGE 
MASTER STUDY UPDATE 

CONTRACT F.C.D. 2002C029 
: and 

WITTMANN PHASE 2 ZONE AE 
FLOODPLAIN DELINEATION STUDY 

CONTRACT F.C.D. 2004C066 
The lolloring sheets ere part of both the A D ~ S U  (PCD2002COZS) and the Wittmann Phase 2 (FCD2004C066): 
C-17. D-18. D-15. D-14, E-16, E-15. E-14. E-13, E-12, E-11, F-12, P-13. P-14, and 6-13. 

STUDY AREA The following sheets are only part of the Hittmann Phase 2 (FCDZ004C066): 8-18, 8-17, C-16, C-15. C-14. 
C-13. C-12. 0-13, D-12, D-11. A l l  other sheets me part of the ADMSU (FCDZOOZCO29). 

AERIAL MAPPING 
NOT A PART OF THIS CONTRACT. 
SUPPLIED BY THE FLOOD CONTROL DISTRICT. 

HYDROLOGY 
Contract FCD2002C029 
Entellus, Inc. 1 2255 North 44th Street, Suite 125 
Phoenix, Az. 85006-3279 

I 602.242.2566 Telephone 

I. 
MARICOPA COUNTY 
Not to Scale 

LOCATION MAP 

I FLOODPLAIN DELINEATION 

Contract FCD2002C029 
Entellus, Inc. 

I 2255 North 44th Street, Suite 125 
Phoenix, Az. 85008-3279 

i 602.242.2566 Telephone 

Contract FCD2004C066 
David Evans and Associates, Inc. 

Contract FCD2002C029 2141 East Highland Ave, Suite 200 
Phoenix, Az. 85016 
602.678.5151 Telephone 

Contract FCD2004C066/FCD2002C029 
Portions of F-12 and F-13 only 
Primatech, LLC 
1295 W. Washington Street, Suite 115 
Tempe, Az. 85281 
602.685.9009 Telephone 

OF MARICOPA COUNT 



FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

ADMSUfCD2WXO29 
and 

WnTMANN PHASE 2-FCD- 
LEGEND 

=- ZONE A 
-"" WASH 9 EAST 
wm-lug @EFM A53866 - R(DO W A R 1  

-1- DIKE- 
mmaam I - -  

-EM - - . - - . - ............. M c i = -  

mm=Er-m ........................ 
- ~ U E  --I--.------ 

-UE -=-&a3 -- 29 

NOTE: I. NCW II + 1.98 mT - HAYO 88 

2 M 3-%st V r X d  =-#&el- RY &*I2 Lo RV IW llrr 
P-rc o m  U. 4.00-w -mu mw.9 lor -. 

ELEVATION REFERENCE MARKS 
NOn: rn ELE"*"WS -0 (XI NOA," l M R l U N  

EWCIL Om"" Cf me8 I W I M  8s) 



and 
WlTTMAlrNPHASE2XDXX)4C066 I 

LEGEND 
=-- ZONE A -"- WASH 9 EAST 
wn.*-- @ERH AJU166 

BLaROmaQlM +-J$&-& 
-1- DIKE- 
cahw- I .  - 
-=UII - ............. -OF- u.T=m-m s....................... 

-=LE ---I-------. 

-",? o s n A Z e i  -- 29 

N O i  
' \~ 'Pi . lC~~Hl. l :  
FOR l i i iS  
SI!EEI 

NOTE: 
I. NCYO Z3 + I.= FEET = H*(O 88 
2 W 1-W-l Wr -=dm. RY 6-2 Lo W 4709 l c k  

ELEVATION REFERENCE MARKS 
WIT: ~ O L  IU. ~EVITIW OANY 1 ~ s  a loss BIPD rwm O. WM lm m m m  . - --. 

'-D. M"usER ~(r0oEsCRIPnmAmnw1 
AJ3877 

HOE C O D W N A ~ C L ~ I E P Y ~ Y E I ~ ~ ~  rm w IY-m uo I W A " ~  
WIUUCFIIWCW 

INDEX MAP 



FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

ADMSUfCD200X029 
and 

WITMANN PHASE 2-FCD2W4CO66 
LEGEND 

=- ZONE A 
W Y L Y l E L  WASH 9 EAST 
-AM-- @EW A13866 

--aermr A 
DEI- DIKE- -- . . -  
SOICOIUIELYT - - . - - . - 
-OF- ............I 

UIIffDTrYB)- ........................ 
R*UHIU*I- ---..I----- I 

-YL pi;l-&-a 

WI*- 29 8 

_NOTE: 
w a  + I.- mr - NAW sa 

ELEVATION REFERENCE MARKS 
N 0 C  UL ELEV*TIOIB a 8-0 M Na(M mmCw 

vancrr orruv ef lsss (HAW a] 
1.0. NulreER ELEV. (FT) DESCRIPnONAccAnMI 
AJ5861 N O C  F a l  CW CSWnCN WD N V A R O I S  

m m 1 * ~  ~knwrr amcnc rum r rs  sn. 
W.NCYlO.AG.3" 

INDEX MAP 



SEE S H T ~  C-12 

6W' 1*72WI FUWr DIES 104/18flZX 104/l9/mI. IM/23/021. I-=l2W' I r . luW1 IMn3/021 W. 5EWurT CSO iEolNCLWX5 

ROOD CONTROL DlSTRlCT 
OF MARK:OPA COUNTY 

ADMSUfCD2002C029 
and 

WillMANN M S E  2-FCD2OMCO66 
LEGEND -- ZONE A 

"wm- WASH 9 EAST 
a R M m W R  @ B1Y A.l.3866 --- --&g&-- 
-I- DIKE- -- I . -  -- - - . A - . - 
-(F- 1..111.111..1 

WTIFLET-- ........................ 
--YE I----------- 

I .  INDEX MAP . I 



FLOOD CONTROL DISTRICT 
OF MAREOPA COUNlY 

-2C029 
and 

wnlMNN PHASE 2+cD2oo4cm6 
LEGEND 

nr-- ZONE A 
.MIDI- WASH 9 EAST --- @ ER. U S 3 6 6  

IULEm- & 
m r -  DIKE- -- . =  - 
-1Eu - - . - - . - 
"=OF- ............. 
uwDET-BYn n....................... 

RIlW-LY .-I-----.--. 

NOTE: 
I . N O Y O 2 9 + 1 ' 1 5 T t E T = W I W 8 8  2. VM TUCM-3% 

-& ~ ~ l m  b w 2752 us 
mc&e+= - the LCc-Ml rat-  @ 'W 1*m*i, 

ELEVATION REFERENCE MARKS 
"or: UL LLE"*TIPIE m - m m -w 

w n e u  mnar cr loas (,,"un as] 
ID. NUUER N V  QI) orsmvnw~mnm 
A53861 WIL m TO ~ a l  WE m wncnrr OE-W mane w aamr -A- x ~ s  nri 

*YINCS)IOUmY 

1 ,  INDEX MAP I 



FLOOD CONTROL DlSTRlCT 
OF MARICOPA COUNTY 

ADMSWCD2002C029 
and 

W l l l M M N  PHASE 2-FCD2004C066 
LEGEND 

me-- ZONE A -"- WASH 9 EAST 
w*XnBffw.uli @m A53866 

B U E R O I ) W A R I I  & 
-I- DIKE- 
mm- I 1  - 
-Tey.I - - . - - , - ............. L"rQ=- ........................ --rn-- 
--LY -----.---.-- -- =o..rbn==s 

ESm- 29 

NOTE: 
1. NGLO 2) +1.96 AET - M N  E.3 
2. M TW-RTrSE r v r r l d  c r o a l m i m  RUXm 870 F4 Z E 2  t e  -- - Lnc 1s1m1 m,au in-9 lor e. 

ELEVATION REFERENCE MARKS 
NO= UL volneu N V ~ C I I S  orwv IRF a 19- - (NIW O. HCRW m) IYWC*. 

. ..... 
INDEX MAP 

OESDI - I  7 I 
1 l-zmna nOOO C C N l R a  DlSlRlCT 

C€sm MXI I I 1 ~ ~ .  OF MANCOPA COUNTY 



FLOOD COMROL DISTRICT 
OF MARICOPA COUNTY 

ADMSU-FCD2002C029 
and 

WilTMANN PHASE 2-FCD2004C066 
LEGEND 

=-- ZONE A 
-m- WASH 9 EAST 
BfUm-luR @ ERII AJ3866 

.uEROODBEIm & 
-1- DIKE- -- . I  - -- - - . - - . - 
" m - m  ..........I., 

W T I C L E T - m  ........................ 

m a - L h E  ............ 

NOTE: 
CWlP + 1.97 FEET = HAW a 

Z %a- m-wrtims W o n  NH-R3R-SIE RI 1781 1. RI 2 . m  
Wo* J-bl P 6.912 10 RU &y la r-r oxr ac 4.w- 
m1-r moorno 1m I m d O l O i "  m-la 

ELEVATION REFERENCE MARKS 
NOW U L  N V A T I D I O  *RE 8- DI HCRM -eW 

mncrr o m r  cf xssa ( ~ r w  ssl 

1 .  INDEX MAP I 



FLOOD COMROL DISTRICT 
OF MARICOPA COUNlY 

ADMSU-FCD2002CO29 
and 

WlllMANN PHASE 2-FCD2004C066 
LEGEND 

m~-m ZONE A 
-lnuaa WASH 9 EAST 
B E Y A - I W W C E W R :  @ERU A53866 

BI(ER0BRm -,- DIKE- -- . I  - 
-YII - - . - - . - 
UrrCFITlDT ............I 

YII(Fm3-m.0, ........................ 
--YE I----.-----. 

-UE rus*;lu 

(glX**.BBI 29 1 

NOTE: 
I.  N C \ ~  n + 1.97 rrrr = N A ~  8a 
L Yon 3-lc.l wrbd ~ l o v w r l i o n r  RY 6'112 I* RY *IB toke 

plrudorr o a  mc 4.m-lool mlou m w i q  tw -oil  M m  

ELEVATION REFERENCE MARKS 
NO= UI &EV*IIWS 8*- M NIRW WWCW 

mnur orruv a ,%a (MAW aa, 

LO. NUUM WV. (61) MSCRlPllCNACCAllCN 
AJ3873 NO=: FCR TRM OESOIIPV.~ urn a m m m  

UI X) mF HAnWlr mm"C W K Y  uEs *lE. 
W Y Y H C Z N O I L U W  

1 .  INDEX MAP I 



FLOOD CONTROL DISTRICT 
OF MARlCOPA COUNTY 

ADMSU-FCD2002C029 
end I WiTWANN PHASE 2-FCD2W4CO66 I 

LEGEND 
ZOEIE A 

I IMIOI- WASH 9 EAST 
W*RIIBBBcE- @ W AJ3866 

NOTE: 
I NCW m + I.92 m, r *AW 88. 

ELEVATION REFERENCE MARKS 
NOW UL XRnCIL ELLVITIMS O A U  *RE P lgsD 8*Sm (MW C1I HCRm ea) *YmIUN 

ID. WWER ELEV. (cn DESCRIPTION/LOCAllCU 
A33861 NOW FOA 6- O E W I I ( Y I  M ELEVATlCNI 

00 TO WE H A M N I L  CEMfnC SYm 1EB PE. 
W N G S . * O I * 0 0 "  

INDEX MAP 



' sm' (l:72Wl FUNMI OAEP (M/Ia/m). (M/I3/02). (01/23/0?1. 1.=1200' (I:144WI (M/23M/l B 1  S 4 1 1 R 1  CEO EMUMOCIEI 

FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

ADMSU-FCD200X029 
and I WITMANN PHASE 2-FCD2004C066 I 

I LEGEND 
=-II* ZONE A 

I U(.I ID. YBB WASH 9 EAST 
W A M - -  @ERH AJY166 

-ROI)wnr* 

E l -  -- 
-EW 

WQm 

LyIoFrn-m 

--UE 

WX*- 

A 
DIKE- - 1. - - - . - - . - 
1..1 ...... 1.1 

NOTE: 
I. NO~D 18 + 1.92 mr - wrw aa 

ELEVATION REFERENCE MARKS 
WOm UL WY*IICIIP *RE B I P O  CII HmTH MLRICUI 

eancrr DANY a 19m WM a) 
1.0. NUUsol FEV. (FI) oEscwnm/LocAnm 
AJ3861 NOTE: UI TO FW 7°F W4 NInCNlL OE-- E C O E l C  M SYRKI TLCVmCNB YEB 9E. 

W . " C Z N O I I C O Y  

INDEX MAP 

OF NAWCOPA COUNTY 



SEE SHEET D-14 

FLOOD CONTROL DISTRICT 
OF MAFHCOPA COUNTY 

ADWJ-FCD2WXO29 
and I 

LEGEND 
mr;- ZONE A 

WASH 9 EAST I 
A 

DIKE- . . -  
- - . - - . - ............. 

NOTE: 
I.  NCW 79 + f,Z -7 = MAW 

ELEVATION REFERENCE MARKS 
MI€: UL a E V * n M I  UIE -0 NCPm -UN 

..sR"UL D I W  CC 1 9 M  1WW m1 
1.0. NWER DESCRIPTION/LOCATION 
AJ3861 NO= Fm ERU OTKRlPmCn *M) E E Y m E  

U) TO THE NAIIONU a m n c  aurm llre n r  
IWXHCZHOI*_UI" 

INDEX MAP 



SEE-SHEET D-IS 

= 6W' (l:>2CO) Noli Olm lMP8/02). 104/19/02). 104323/0/]. 1'-12W' (1:14400) @1/23/02) BP SEWMI CEO EMNaWIS 

ROOD COMROL DMRICT 
OF AMSU-FCD2002CO29 MAWCOPA COUNTY 

and I ~ P H A S E 2 - F C D 2 0 0 4 C 0 6 6  I 
I LEGEND 

2a- ZONE A 
wn- W A S H 9 W  I 

_M_.tsl?ay_c 
DIKE- . . -  - - . - - . - ............. ........................ -----------. 

= r n = & c , =  

29 8 

I 
I 

ELEVATION REFERENCE MARKS 
' 

I 

OF MARICOPA C W N N  



i 

I 
@ @ERM A J 3 Y  

SEE SHEET D-16 

.- 
SEE SH~ET 0-14 

I- - 6W' I(I:~zw) wmi OATTS: lo+/ls/m). l w ~ s p ~ ] .  ( o q t ~ m ] .  1 r - 1 2 ~ '  li:~uoa) ~ol /z~/or)  st SEWART ao nmNamis 

ROOD CONTROL DISTRICT 
OF MARlCOPA COUNTY 

ADMSU-FCD2002CO29 
and I 

I LEGEND 
ra- ZONE A 
-,rnusa WASH9EAST I 

& 
DIKE- 
I = -  
- - . - - . - 
I............ 

NOTE: 
I. NCYD 29 + 1.95 = "AW ea 

ELEVATION REFERENCE MARKS 
NO* 11L E L E V M S  IRE BASm a - 

KR- O I N Y  Ct 1- WUI 
lo. NUWER arv.~~) ~ m ~ ~ n w / ~ m n ~ (  
AJ3873 NOTE em ~m m w  m YLYINIS 

UI TO M WMIU -WE 91RL91RL ICB OE. 
w - H O I * U I "  

INDEX MAP 
I 



MATCH SHEET AT TRIANGLE @EW AJ3873 
SEE SHEET D-IT 

FLOOD CONTROL DISTRICT 
OF MARICOPA COUNlY I 

ADMSU-FCD200XO29 
and 

Wm'MANN PHASE 2-FCD2oo4a66 
LEGEND 

ma- ZONE A 
-rn- WASH 9 EAST 
-*li*-IR @ERI AJ3866 

BLIERO1D- +-dm"-+ 
-1- DIKE~E~==B 
CCUII- I I - 
-y.I -- -- - 
w(F- 11...1..11..1 

Un(Fm-m I...................... I 

I...-------- 

I&DD*UE - n = & 7 3  

I&DD*- 29 

DAM) WMa .nd I P AsmATESHC-l 

I ' ELEVATION REFERENCE MARKS 
WTC UL C L E I A I I M E  UIF 8-0 01 MRTH UK- 

*nuL mMl OF 1 m  (MAW =a, I 
1 %  INDEX MAP I 

It 200. 0 2W. 400, I N -  , I 



: 603' I1:72001 N M T  OITES: 101/18/021. IW/I9/021. IWP23D21. 1.-12W I t l l 4ml  101323/02) BI: STEW887 CEO XMNOLWLI 

ROOD COMROL DISTRICT 
OF MARCOPA COUNTY 

ADMSWCD200XO29 - 

and I 
I LEGEND 

=- ZONE A 
r*nmuea WASH 9 EAST I 

A 
DIKE- - .. - -- -- - ............. ........................ .----------- 

o r s m & u =  

29 2 

NOTE: 1. HCW 2'l + 1.92 FCC7 = HAW 88 

ELEVATION REFERENCE MARKS 
NOTE: *Y W R W U  ELEVInCIlS D A M  *RE OF I- -I) (MAW ON N m  881 I Y E R I W  

In Nuusot W. (Fll DESCRIPTIONACCAllON 
AJ.3861 NOTE: FOR m DCmIPm U(O IrnA"011. 

a, ro mr w ~ i l o r u  a m n c  r v ~ v ~ r  ura SIX. 
~ . N ~ ~ O ~ ~  

INDEX MAP 

DAVID WAN0 

"-7 ~ " W d r m r . a u a ,  

b eeaam,s, I 
OF MARICOPA COUNTY 



FLOOD COMROL DlSTRlCT 
OF MAWCOPA COUNTY 

~ 2 0 0 x 0 2 9  
and 

WnTMANN PHASE 2-FCD- 
LEGEND 

..EM ZONE A 
Mn- WASH 9 EAST 
ELRIXI-WII @BIY AJ3866 

auE-aeunr 
mi- DIKE- -- I I - 
-,". - - . - - . - 
,".em I..IIII..II.. 

,".(F-- I ....................... 

xIIyL*.Em .----------- 
-uE x r m e r b a -  

IBS1IY- 29 

NOTE: 
I. liOHI ?O + 1.g Em = NAW 88 1 

ELEVATION REFERENCE MARKS 
ME UL NVA- 1~ - a ucnn ur- 



FLOOD CONTROL DISTRICT 
OF MARICOPA COUMY 

ADMSUfCD20McO29 
and 

WnlMANN PHASE 2-FCD2004C066 
LEGEND 

--X* ZONE A 
lain- WASH 9 EAST 
-AX*-- @ EIIY AJ3866 

eROm- __NtJ.zR__ 
-I- DIKE- -- I .  - 
-UII - - . - - . - 
w=- ..I.......... 

U n O F D E T - m  ........................ 

--YE .I..--. 

gX** -=-*== 
-*YW 29 

NOTE: 
I NCVOFJ+IJ2mT=Hlw&% 

ELEVATION REFERENCE MARKS 
NO=: UL WVA- *RE - CII HCRW IIWERIW 

'.mTICIL D A m  a 7- Buvo as) 



and 
~ P H A S E 2 - F c D ~  

LEGEND 
8c- ZONE A 
u.ImUIL WASH 9 EAST 
--Yll. @ ERM WM66 

YIw- A 
-I- DIKE- 
calm- - . I - 
ORIYIC'", -- -- - 
UIIff(MT ............. 
m(em-.MT ........................ 

-Y IIIIIIIIIII. 

-In ..-.&.a 

29 I 

ELEVATION REFERENCE MARKS 
m u L ~ I , l l l D m E 8 * r m , m ' w a r m ~  

~ D A l l Y f f l n ? d O U W e d )  

to. w ON. n DOCRIPTION~TICH 
A53861 N m F O R O I Y ~ N m Q N A n O L F  

m T O l H E N A Q W K - - ~ r m  
wNcsw+AmY 

INDEX MAP 
I 



ROOD CONlROL DlSlRlCT 
OF MARlCOPA COUNTY 

-29 
and 

WlllMANN PHASE 2fCD2004C088 
LEGEND 

=-m ZONE A 
P I I m m  WASH 9 EAST 
--WI. @ ERM 153866 - 

DIKE- . . -  
- - . - - . - ............. 

DAVID NAN. 
-A..ocIAT..- 

--me 
P- m,$, I 

FLWD CONTROL MSlRlCT 
OF MARlCWA COUNM 



FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

ADMSU-FCD2002CO29 
and 

WITIMANN PHASE 2-FCD2004CC66 
LEGEND 

DDIEOQIUII* ZONE A 
WYILOI- WASH 9 EAST 
--Wi @EW A53866 

& 
DIKE- -. . - 
- - . - - . - ............. ........................ ..---------- 

I ELEVATION REFERENCE MARKS 
NOTT; UL aEVmCUs UIL BASSO CU NCRr* *U-m 

* R " W  OAlllY OT Im lNIW as, I 
LO. NlnneER OESCRIPTIONAOCATION 
A53873 NO=: FW ERY D E S C R ~ C U  rwo r r r v r n ~  

m m rns milmu a m n c  m r  rra srr. 
W . N ~ H O * I C O "  

INDEX MAP 

I DAVID EVANS 
-ASSOCIATES- 
II.,MW*M*Nuaar 

--mre - mm,s,  I 
OF MARICOPA COUNTY 



5 MATCH SHEET AT TRIANGLE 
x 

1' - 600' (?:iiw) NWT orm (o*/la/o* (04119/021. (w/u/m). ~r-~loa.  II:114W) c o ~ n s r n )  BI ITTIART CFO TTMN(XWIS 

FLOOD CONTROL DlSlRICT 
OF MARICOPA COUNTY 

ADMSU-FCD2002CO29 
and 

WITWANN PHASE 2-FCD2004CC66 
LEGEND 

=-- ZONE A 
*MYIYYB WASH 9 EAST 
-Am-- @ B(U A 5 3 8 6 6  --- A 
rnt- DIKE- -- . I -  -- -- -- - 
"m-m ............. 
" m - D E T Y t D m  ........................ 
--LY I........... 

ELEVATION REFERENCE MARKS 
NOiE: *il aF"I"MI M E  BISm LN 1-%, IMIIIC*II 

v o l n C U  O A N Y  a 19- (NIW 88) 
ID. WMER UEV. (FI) DESCRIPTION/LOCAllON 
A J 3 8 5 1  N O E  F(A EW DEYBPIm M TLNLNms 

m y m ~ ~ ~ m y  TO WE ~ ~ n o r u  amrnc  on WB srr. 

INDEX MAP 



* 6W' (1:72W) %lWi OATEL [0*/16/021 (01/1$M2). (M/23/02]. ?.=12m' (1:11<00) (OID3/02) BE STTIART CEO TTMNOLMCS 

FLOOD COMROL DISTRICT 
OF ADMSUfCD2002cO29 MARICOPA COUNTY 

and 
WllTMANN PHASE 2-FCD2004a)66 

LEGEND 
--m ZONE A - -  WASH 9 EAST 
WaP1-W @ERU AJ3866 

--=Am 

-1- DIKE- 
m*R- . - -  
CIICIM- -- -- - 
-a=- m............ 
u"r(FmYB)- ........................ 
-*UE I---.-.---.- 

-UE =lFi&Es 

-*.w 29 - wrimuwRUSE- 
-TO --A am- 
E Z F m  -=M m I E  

mD B,, - A v m  - - - - -- 0 I " M  - --lo * - ?--.-.. -"a5 =Y ---&-.&. - 
Q 1,970cfz 

1565 90 -- - m2s6762 

DAm W*HB %d - - T E s I V C . ~  

ELEVATION REFERENCE MARKS 
NO-: *LL m?- mvmas OAWU ME CF 1- -0 B~AW a ~ c n m  ea) rurrncur 

ID. NUUE?R En. (ill DESCRIPllON/LOCAllON 
AJ3861 NOTF: FW m OEYXlPTlOl urn arv*nws 

m ra 1nr imau ~ a n n c  s r w a  vm sir. 
m"".rnNOUCOY 

1 ,  INDEX MAP I 

OF MARICOPA COUNTY 



ROOD COMROL DISIRICT 
OF MARICOPA COUNTY 

~ 2 0 0 x 0 2 9  
and 

m P H A S E 2 f C D -  
LEGEND 

=- ZONE A 
Mn- WASH 9 EAST 
---Urn: @ERU AJY166 

--BEY- & 
-free DIKE- -- . I -  

S(IIL17EU.r -- -- - 
U.r=- ... I.II..I.II 
WOFB-m I ....................... 

I----------- 

m u , !  - = , & a m  -- 29 % - VmIwmRVS- 
~ O m a ? l m E l  -Arn- 
~ e z z z m  EEe4-W -Y 

wF==, B m E E  
-- - - - 

0 - F a  
mar- * - q--.- - BaUE 7 -., - 

xu1 406 

-m - % ?&?% 
iW1.56162 

DAm W&m .md 
EHIELu)&KMuga)2D AssnuATe3NC.- 

NOTE: 
1. NGW 29 + 1.3 SF, = HAW rn 

ELEVATION REFERENCE MARKS 
HOX U E L N * l l ~ * R E B I P D M ~ , " ~ W I I  

VERTULOlTUYWI~OUW88)  

u, NUMB EW (m mwnvnm~mnm 
A53866 NOTE. F U ~  ERY m m  1w -*MIS 

U) m.wnna*~coy m WE n ~ n w l ~  C E ~ E ~ C  - we a e  

INDEX MAP 



MATCH SHEET AT TRIANGLE 
" = 

("'001 'UrnT OATT* (04/18/011. ~OI/19/G21. (01n3/m), I.=IXXI (I:II1W) (%fiS/W) 8 t  S l i l M  GTO TTMNNWCS 

and I ---- I 
I LEGEND -- ZONE A 

I""- WASH 9 EAST I 
& 

DIKE- . . - 
- - . - - . - ............. ........................ 
----------1- 

?=o;rr- ia= 

29 : 

I 
' 
ELEVATION REFERENCE MARKS 

KITC u E L N E L N m 6 ~ B l S m O N ~ " , -  
vol- or- w Isa Bua sa) 

........ 
INDEX MAP 

- 


