
Memorandum JE Fuller1 Hydrology & Geomorphology, Inc. 

DATE: November 28,2001 

TO: Joe Tram, P.E. - FCDMC 

FROM: W. Scott Ogden, P.E. 

RE: FCDMC On Call 2000C013 -Task 12 Ccntro! D is t r ic t  o f  MC: 
Detailed Floodplain Delineation 
TlSRSWS17 280 1 I;!! i:, dr..lngo 
Zone A Study Sections 5 to 30 Phoenix, AZ 85009 

This technical memorandum summarizes the assumptions made and procedures 
implemented for conducting the hydrology, hydraulics, floodplain delineation and 
floodplain mapping work of Task 12 of the FCDMC 2000C013 on-call contract. The 
purpose of Task 12 was to perform sufficient analyses, modeling, and floodplain 
delineation mapping to update a target reach of wash from Zone A to a Zone AE 
complete with base flood elevations and a jurisdictional floodway. The results of this 
task will be used by the Flood Control District of Maricopa County (District) to perform 
in-house floodplain management of the newly created Zone A floodplains. 

The project area is generally located within Sections 6, 7, and 8, Township 1 South, 
Range 5 West, Gila & Salt River Base & Meridian, Maricopa County, Arizona. The 
specific study area is in Unincorporated Maricopa County and is generally north or the 
Southern Pacific Railroad, south of Baseline Road, east of 353'd Avenue and west of 
345" Avenue. A recent FCDMC floodplain delineation contract entitled; Zone A - 
Floodplain Delineation of Watershed "PP", Luke Wash ' (herein referred to as the Zone 
A Study), has delineated and mapped several unnumbered A zone flood hazard areas for 
Watershed "PP" using approximate methods. One of the watercourses within that study 
area, TlSR5WS17 is the focus of this detailed floodplain delineation analyses. More 
specifically, the study reach primarily lies between Sections 5 and 30, with approximately 
1,600 feet of additional delineation downstream of Section 5. Pertinent excerpts from the 
Zone A Study are provided in Appendix A for reference. 

Base topographic mapping, orthophotography, and mass point files for this project were 
provided by the District and were originally developed as a part of the Zone A Study. 
The topographic mapping is based on LIDAR technology, which is capable of producing 
an extremely dense network of individual elevation points. The contour mapping 

' Entellus, 2000, Zone A -Floodplain Delineation of Watershed "PP': Luke Wash, FCD 99-03, Technical Data 
Notebook Volumes I and 2. 
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provided, however, does not accurately depict the topography along the bottom area of 
the watercourse where heavy vegetation exists. This is due to LIDAR's inability to 
effectively remove those points that are actually shots on the tree canopy or the top of a 
bush, etc. These tree and bush top points tend to skew the contour mapping in the more 
heavily vegetated areas. Accordingly, the mass point file was loaded and the cross 
sections were hand-digitized using the appropriate mass spot elevations that were 
considered to reflect the ground surface rather than the tree canopy. The study reach was 
also checked during the field reconnaissance to generally verify the cross section data 
selections. 

The study reach of River TlSR5WS17 is characterized by a broad and shallow floodplain 
with no significant low flow wash or main low flow conveyance. Small rill cuts that are 
typically less than one foot deep and three feet wide begin and end intermittently along 
the lowest portion of the watercourse. However, there is no continuous low flow wash. a 
storm with moderately heavy rainfall directly impacted the study area. The lowest 
portion of the conveyance area is typically heavily vegetated. The density of vegetation 
significantly reduces in the areas that begin to elevate above the low areas. 

On a larger scale, watercourse is generally situated within the alluvial plain of the 
piedmont with a shallow ridge and valley formation that defines the watercourse. The 
valley slope is generally less than 0.5 percent. The valley width is approximately 1,000 
to 1,500 feet wide and is flanked on either side by defining ridges that rise 15 to 20 feet 
above the valley floor. 

A field visit to the study area and reach of watercourse to be delineated was conducted on 
July 14,2001. According to FCDMC gage data for the area, a moderately sized storm 
occurred on July 6,2001 with almost 1.5 inches of rainfall falling within a period of 
approximately four hours. The resultant flooding within the study reach was 
photographed and noted during the field reconnaissance. Copies of those photographs 
are included in Appendix B. Evidence of flooding could be seen along almost the entire 
valley floor area. 

The peak 100-year discharge estimated in the Zone A Study for cross sections 5 to 30 
was reported as 4,900 cfs. An interim point of concentration was added at the Dobbins 
Road alignment to refine the discharge used to delineate the reach upstream of Dobbins 
Road. Using the methods and discharge relation established in the Zone A Study, an 
intermediate peak discharge of 4,590 cfs was determined at Dobbins Road. Supporting 
calculations and maps are provided in Appendix C. 
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HECRAS HYDRAULIC MODELING . ...... ...... .. ... ... .. ... .-.-. .-. ... ..... ............. .-.--. .. .. ...... .. .-. .-.-. .-. .--.-........-. .--.--. 

HECRAS version 3.0 was used to hydraulically model the study reach for this task. The 
following discussions briefly summarize the procedures used to develop the modeling 
parameters and geometry. 

Reach Geometry - there is a single river and reach modeled in this task. The river 
designations follow the Zone A Study naming convention. The reaches are named to 
correspond to the reach between the Zone A Study cross section numbers. Cross section 
numbers are derived by adding the distance in river miles that the cross section is located 
upstream of the last Zone A Study cross section location. For example, cross section 
5.125 is located 0.125 miles upstream of the Zone A Study Cross Section 5, and cross 
section 20.125 is located 0.125 miles upstream of the Zone A Study Cross Section 20. 

Roughness Coefficients -the Manning's n values used in the Zone A Study are 
generally adopted for this study with only minor adjustments to the main channel and 
overbank values to compensate for difference in bank station locations. The selected 
values are summarized in the HECRAS output provided in Appendix D. 

C & E Coefficients - all C&E coefficients are set to 0.1 and 0.3, since the overall 
floodplain limits appear to change gradually. 

Cross Sections - the cross sections for this task were generated using the LIDAR mass 
point files and notes made during the field visit. A baseline station of 100+00 (10,000) is 
set for all of the cross sections at the thalwee. line. The cross sections are oriented to be 
perpendicular to the 100-year floodplain andnot necessarily to the thalweg line. Left and 
right bank stations were set to bracket the lowest portion of the watercourse and to allow 
for the development of a floodway. 

A water storage pond or stock tank of some kind currently exists in the northwest comer 
of. The tank is rimmed with a concrete curb and is apparently filled using well water. 
The rim of the tank is elevated approximately 2 to 3 feet above the surrounding grade, the 
effect of which is to block the overbank flows and force them around the tank. Similarly, 
a residential structure exists in the northeast comer of Dobbins Road and 351StAvenue 
(left overbank area at cross sections 2.060 and 2.067). The combined affect of the two 
structures forces most of the runoff into the gap between them, concentrating and 
accelerating the flows as they continue southerly. Some of the flows will pass to east of 
the residence as well. This condition poses a significant flooding hazard to both 
motorists and the residence. 

It should be noted that the bank stations are not equivalent to those used in the Zone A 
Study cross sections. Cross section plots are included Appendix E. 

Boundary Conditions -the upstream starting water surface conditions were set to start 
with normal depth. The approximate energy slope was set equal to the slope used in the 
Zone A Study for those reaches (see Plate 3 in the Zone A Study). The downstream 
starting water surface elevation was set to 865.00 feet based on the overtopping analyses 
performed in the Zone A Study for the Southem Pacific Railroad crossing. Pertinent 
excerpts from the Zone A Study are provided in Appendix A. 
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Floodway Encroachments - with the exception of Sections 1.247 and 1.313, initial 
encroachment stations were estimated using floodway Method 4 (equal conveyance 
reduction) and a target value of 1.0 foot. Once the encroachment limits were acceptable 
and the rise in water surface was less than 1.0 foot, the Method 4 results were then 
converted to Method 1 (user defined values). Sections 1.247 and 1.3 13 were not 
encroached to produce the one foot rise due to the resulting floodway width being too 
narrow. 

The HECRAS floodplain and floodway modeling results are summarized in a tabular 
format similar to the typical FIS study data tables and provided in Appendix F. General 
output from the HECRAS model are provided in Appendix D. The floodplain and 
floodway limits, along with base flood and surcharged elevations, are indicated on 
Exhibit 1 in Appendix G and on Plate 1 which is included in a pocket in Appendix H. A 
diskette with the HECRAS files is provided in Appendix I. 

The HECRAS modeling results indlcate that a total of seven residential structures exist 
within the floodplain, with three structures in the floodway and four structures within the 
floodway fringe. 
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Table D.2 
Flow Calculations 

(Itsled from south to norlh, west to east) 
Conc. Location Area ~ O O Y ~  

Wash Basin ID No. Point Flow 
[sqmls] [rn] 

TIS-R5WS29 44.43,42.41.40 44 Arlington Canal 6.349 2990 
I I I 

TISA5WS29W 142.41 1 43LJRay Rd. Align. I 1.7061 1250 
142.41.44.43 I 43CIRay Rd. Algn. 5.5901 2750 

TIS-R5WS29E 44 42 Southern Pac RIR 2.354 1550 
44.43 43R Extension 3.884 2160 
44.43.42.41 43C Extension 5.590 2750 

TIS-R5W-St7 10.12.48 45L Van Buren 3.722 2100 
10.12.48.47A. 16 45C Van Buren 5.112 2590 
10.12.48.47,16 46 Lower Buckeye 6.910 3160 
10.12.48,47.16.46 47 Salome Highway 8.474 3620 
10.12.48.47.16.46.45 48 Southern Pac WR 13.391 4900 

I I I I I 
T2N-R6W-S35 110 I 25(1ndtan Scnool Rd I 11901 990 

110.12 2611-10 30961 1860 

TIN-R5W-S32 151A I 50LISalome Highway I 1.1721 980 
I I I 

T2N-R5W-SO8 190 I 16RIBethany Home Rd. I 0.3131 410 
I I I 

Table 0-2 
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Normal Depth Results 

Cross-Section: 1 
Elswtion: 858.50 11 MSL 
Depth: 3.59 11 
Discharge: 4900.00 CIS 
Energy Grodisnt: 0.0041 11/1i 
Froude Number: 0.2565 
Flow Regime: S~bcriticol 
Flow k e o :  1777.79 sq I t  
Averoge Velocity: 2.75 l t /s  
Morlmum Velocity: 2.91 l t /s 

1 Composite n: 0.0569 
Hflroulic Rodius: 2.09 11 
Wetted Perimeter: 850.69 I t  
Wetlcd Top Width: 850.60 11 

Note: X-section not used for delineation Critical stopc: 0.063 ~ t / l t  

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TIS-R5W-S17-1 ,@ EntellusTu 
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Normal Oeplh Results 

Cross-Ssclion: 5 
Elcvotim: 869.57 (1 MSL 
Oeplh: 2.76 I t  
Olschorgs: 4900.00 CIS 

Energy Gradisnl: 0.0041 11/11 
Froude Number: 0.2787 
Flow Regime: Subcritical 
Flow Area: 1865.04 sq I t  
Awrogc Velocity. 2.64 ft/s 
Moximum Velocity. 2.79 It/, 
Composile n: 0.0524 
Hydraulic Rodius: 1.73 11 
Welled Perimeter: 1075.28 It 
Welted Top Widlh: 1075.11 It 
Criticol Slope: 0.0527 11/11 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TIS-R5W-S17-5 Ej EntellusN, 



Normal Deplh Resulls 

Cross-Ssclion: 
Elevation: 
Deplh: 
Oischarge: 
Energy Crodisnl: 
Froude Number: 
Flow Regime: 
Flow k e o :  
Average Velocity: 
Maximum Veloclly. 
Composite n: 
Hydraulic Rodius! 
Welled Perimeter: 
Welled Top M d l h  
Crliicol Slope: 

- 
10 
878.05 f1 MSL 
4.01 I! 
4900.00 cis 
0.0041 11/11 
0.229 
Subcriticol 
1882.45 sq I1 
2.59 I t /% 
2.62 fl/o 
0.0533 
1.74 I 1  
1082.17 i t  
1081.94 f t  
0.079 11/11 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TIS-R5W-S17-10 9 Entellusw 



Normol Deplh Rsoulto 

Cross-Saclion: 20 
Elsvotion: 
Depth: 
Discharge: 
Energy Gradient: 
Fmude Number: 
Flow Regime: 
Flow k e o :  
Averoge Velocity. 
Maximum Velocily. 
Cornposile n: 
Hydraulic Rodius: 
Wetted Perirneler: 
Welled Top Widlh: 
Critieol Slope: 

888.89 rt MSL 
2.89 f l  
4900.00 cfs 
0.0041 ft/11 
0.2866 
Subcrilicol 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TIS-R5W-S17-20 $ EnteUusiu 



Normal D s ~ t h  Results 

Cross-Section: 3 0  
Elewtion: 902.97 ft MSL 
Depth: 3.07 I1 
Discharge: 4900.00 cfs 
Energy Gradient: 0.0041 1t/ft 
Froude Number: 0.2672 
Flow Regime: Subcrilicol 
Flow Arso: 1845.43 s q ' f l  
Averow Velocily. 2.67 i t /=  
Maximum Velocity. 2.87 lt/s 
Compo?rite n: 0.0503 
Hjdrovlic Radius: 1.65 11 
Welled Perimeter: lI18.13 i t  
Welted Top Width: 1118.08 11 
Crilicoi Siopc: 0.0578 fl/ft 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TIS-R5W-S17- 10 EntellusTu 



Norrnol Depth Results 

Cross-Section: 40 
Elevation: 915.29 It MSL 
Depth: 2.68 11 
Oiocharge: 4900.00 cfs 
Energy Gradient: 0.0041 11/11 
Froude Number: 0.2434 
Flow Regime: Subcriticol 
Flow Areo: 2169.00 sq It 
Average Velocity: 2.25 It/. 
Moximum Velocity: 2.33 It/$ 
Composite n: 0.06 
Hydrovlic Radius: 1.63 I t  
Wetted Perimele,: 1327.00 I t  
Wetted Top Wdtk  1326.86 11 
Critical Slope: 0.0727 It/11 
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ZONE A - DELINEATION OF WATERSHED "PP" 

LUKE WASH FCD 99-03 
FIGURE E2 - WASH: TIS-R5W-S17-40 Entell~s~~ 



Normal Depth Results 
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Cross-Section: 
Elevation: 
Deplh: 
Dischorgs: 
Energy Gradient: 
Froude Number: 
Flow Regime: 
Flow Arm:  
Averoge Velocity: 
Moiimum Velocity: 
Cornposlle n: 
Hydraulic Radius: 
Welted Perimeter: 
Walled Top Wdlh: 
Criticoi Slope: 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TIS-R5W-S17-50 
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lL/II 





Photo 2 (P5) - Looking upstream (north) fiom Dobbins ju-. _-_. _ _  351" Ave. 
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Ave. Phoi - Looking upstream (northwesterly) fiom ~obbins just eas 
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L 
Photo 5 (P8) - L--., -mastream ( s o m o m  -,, 

Photo 6 (P9) - Looking upstream (north) along 351'' Ave. 
from La Mirada Drive alignment 
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, oking downstream (south) along 35lS'. 
Trucl t La Mirada Drive alignment. 

Photo 8 (PI 1) - LOO&~ upaucm (north) along 35 1''. 
Picture is taken standing at same location as Photo 7. 
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Scour depths were measured at 1 to 2.5 feet. 

Photo 1 

Number 1 picture in a 3 picture panorama from SE to S. 
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m m  
bnt Drive. I) - L ng southv 

Number 2 picture in a 3 picture panorama from SW to S. 

Photo 1~ (r 15) - Looking southerly across flc 
Number 3 picture in a 3 picture I 

ng oi rieamont vnve. 
SE to S. 
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Photo 13 (P16) - Looking upstream (northerly) across Piedmont Drive at right side o 
floodplain. Note the cuts along hedge embankment where flows came through area. 
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Note the width of flood flows is nearly 700 feet. 
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south across floodplain cross,, , 
wnstream of McNeil Street. 
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W.S. El." 1 s t )  
C.iL W.S.  l e t 1  
I.0. Slops l f t / l t )  
P Total (Cf.) 
Top Width l f t l  
"-1 Total 1rtl.1 
Yu C h l  DPth I f t l  
Con". Total 1CI.l 
~ s n g t h  W t d .  l r t )  
"in C h  El ( S t 1  

PI-nt 
WL. I l - V a l .  
Roach Len. ( f L l  
l l W  Arm. (sp s t 1  
are. I.. i t 1  
rlow 1ci.1 
Top Width I f L l  
Ilvg. "el. I f t1 . l  
W d r .  Depth l f t l  
Con". 1Cf.l 
Wotred Per. l f t l  
Shear 1lbl.q f t l  
stream POW*= I l b l f t  s i  
NI v o l u m e  ( a = = * - t t l  
NI SA l a c r e n l  

warningi  he energy 10s. ran grmatar than 1.0 t t  (0.3 n l .  hntrean tha currant and pravious sroee 
m ~ r i o r , .  ?his may indioata the need for additional cross saction*. 

CIlOSS SECTION RIWRI TZSRSWS17 
IUIIMs Section 5 t o  30 R S i  10.416 

Bamk Stas L e f t  Right LeSgLh.8 L e t t  Chann.1 PighL CoaLf Conrr. *an. 
9 8 3 2 . 7  10096.6 410 455 190 .I . 3  

CROSS BlCTlON O W U T  Pr~fil. I?. 1 

.,-nr 
W t .  n-".I. 
Reach Len. l f t l  
.lW A=.- 1.. f t l  
~ r e a  IS= r t l  

Right 08 
0.045 

+90.00 
I.I.51 

"2 Total I f t l s l  
MU C h l  Dpth l f t l  
Con". Total 1cc.1 

nydr. Depth I f t l  
Con". 1Cf.l 
Wetted Par. l f t l  Length ltd. l f t l  

xi. Ch El l i t 1  
alpha 
.retn LO.. l f t l  
f ' . LO.. I f t l  

warningl energy l o s s  was greator than 1.0 tr ( 0 . 3  n l .  bmtrsen the currmnt and previous cross 
s ~ c L i o n .  This may indicate the namd tor rddlkiomal cross sections. 

OIOSS SSCTION OUTPOT Wefile N?F 1 

E.0. .lev ( S t )  899.49 El-nt  L e f t  OB C h a o n e l  Right OB 

V a l  Head l f t )  0.30 Xt .  .-Val. (1.065 0.015 

W.S. D l s v  I f t l  899.18 ReICh LBn. l f t l  110.00 451.00 490.00 
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crir Y.S. l e t )  
1.11. Slop* I f r l f t l  
Q Total Ictsl  
Top Width I f t l  
Val Total lTr1.1 
Sox Chl DgLh l f t l  
Conv. TOLal (efs l  
Length WLd. l f t l  
Bin Ch El l f t l  
Alpha 
rrELII LO.. r f t ,  

r1.3" Arm* 1S.a SkI 
0.006498 Area (sq f t l  
1590.00 i l a  lsfml 
296.51 Top Width ( f t l  
4.38 livg. "el. lft1.1 
3.78 "vdr. Dnnth I f t ,  

56939.3 Conv. l c f s l  
457.17 Wetted Per. IfLI 

0.0. Cun SI 1aero.1 

Warning. The c o n ~ q u l c .  =.=lo (upstream convsylnca divided by damstream conveyansal is lass 
than 0.7 or greater than 1.4. ~ h i a  nay indicate the nasd f o r  additional eroae sections. 

Warning> The enmrgy loss was greater than 1.0 ft 10.3 nl. bolroan the Eurrsnt uld prBvioum cross 
section. Thi. nay indicate the need t o r  additional cross sections. 

C R W 8  SlCTlOH RTVIRm TISR5WS17 
l l ~ ~ ~ l l ,  saction I to 30 RS,  10.318 

=NPm 
Dascri~tionm Section $8 0.328 miles upstream of Zone A Ssction 10  
storioh =lovation ~ a t a  

St. El- S t a  
9 2 1 2 . 9  8 9 8  9279.8 
9514.9 1195.1 9541.3 
9753.8 894 9850.1 

1 0 0 0 0  893 10035.7 
10178.4 891.1 10115.8  

10410 896 10507.5 

s.0. .lev (Ltl 
Vel Head ItLl 
W.S. .I." l t t l  
Exit 1 . 5 .  1 t t1  
=.a. siopa i t r l t t l  
Q Total l c f ~ l  
Top Width IfLl 
Val Total IfLISl 
MU Chl Dpth l i t )  
Con-. Total (Efsl 
L-gLh ltd. (St )  
*in Eh I1 I te l  
*lPh. 
.rcLn LO.. l f t l  
C L . us. l f t l  

896.38 Ul-nt Lmft 08 
0.09 It. n-Val. 0.055 

bs90.00 n o w  ( c i s )  I I ~ J . S ~  
1023.35 Top Width ILtI 401.10 

2.3 Avm. Val .  ,fL/s> 1 . 1 8  
Hydr. Dapth IfLl 
Con". ICfSI 
Wetted Per. l f t l  
Shmar (lhlmq t t l  
Stream P a r  (lblft s l  - "01- Iaera-f t l  
RI. s* 1acre.1 

Warning, The energy 10.8 was great.= than 1.0 f t  10.3 11 .  betrmmn fhm current and prsviou. cross 
..etion. This ray indicata the need tor .ddition.l cr0.s sactione. 

1.0. .I." ( t t l  
Val Head ILL1 
1 , s .  El-v IfLl 
Erik 11.8. IfLl 
I.0. Slop. l t t l t t l  
Q Total ICfSI 
Top Width l t t l  
'I.1 Total (It/.) 
I a x  Chl Dpth ( f t l  
Con". mt.1 1.3l.l 
Immgth ltd. ILtI 
*in ch .1 ( f t l  

.1-r.r 
we. n-Val. 
Poach Len. I f<)  
~ i o v  ISP re)  
AT** I.. t t l  
llol ICt.1 
Top Width l f t l  
Avg. Vel. I f t l a l  
wdr. Depth l f t l  
Eon". (Cf.1 
Wetted Par. l fk l  
shear (1bI.q t t l  
Stream P a r  I I b I f t  - VOIYDU) ~ a e r e - r t ;  - SI laeras1 

w.211ing, anargy 10s. was grmatex than 1.0 ee (0.3 = I .  bar-.. th. current and ~ravioua cross 
..oLiOn. This nay i'di.3.t. th. ...d t o r  addiri0n.l are.. ..EL~O~.. 

CROSS SlETION I I T V I t s  T18P5WSl7 
lLlliM8 Saction 5 t o  30 RSI 10.245 

rmm 
Descriptionl Section is 0.245 mil.. upstrean of Zone A Section 20. 
SL.tio. .1svati.n Data n- 32 

C H  El." sta ,la" St. .lsv sta Blsv st1 El-" 
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*.nning*s n Val=-. nu. 3 
St. n Val St. n Val st. n Val 

9498.9 ,015 9886.1 ,065 10138.2 .05 

Right 08 
0.050 

320.00 
1 9 4 . 8 6  
594.86 

1621.00 
4 7 8 . 4 9  

1 . 7 1  
1 . 2 4  

2 1 8 1 0 . 8  

WL. *.".I. 
Reach Lan. lftl 
,103. area (..z ttl 
lire. 1.. ftl 
,la (cfsl 
Top Width lftl 
Ilvg. "el. IfLlS) 
xydr. Depth 1tt1 
C O W .  Ices1 
Wetted Per. IrLl 
Shaar Ilblsp tkl 
Stream P-r IIbIft .I 
CUP VOlYDe I.c..-ftl 
CUP S* (acre.) 

crit W.S. (ZLI 
l.0. Sl..o (tt/ftl 
Q Total lets) 
Top Width let1 
v-I mtai itrls) 
"ax m l  Opth (it) 
E m .  Total Icfsl 
Length Wed. lttl 
*in Ch .1 let1 
Alpha 
rrcm Loas lftl 
c L I UISS 1st) 

Warnings Divided t l a  0WYt.d for this ~~oSS-.eCtion. 
waming, Th. energy lo.. "a. graatar than 1.0 ft 10.3 m1. b.r"esn the cu...nL and prariou. c=o.. 

..CtiOr.. This may indicate the n..d for additi0n.l srosa asction.. 

I.0. llav lftl 
"el Haad (It) 
W.S. .I." Iftl 
crit W.S. lftl 
z.0. slope lttlftl 
o mt-I 1ct.1 
Ton Width lftl 
v.1 ~otal 1trls1 
"ax m i  Oprh ltt) 
Con". Total ICtll) 

Right OB 
0.050 

3 1 0 . 0 0  
290.20 
290.20 
1399.40 

84.97  
4 .82 
3.11 ~,,a=. lft) 

Coil". ICl.1 
WarLed Par. Iftl 
Shear (1bl.q ttl 
Strean P a r  llb/lt -1 
CUP "01- 1scra-ftl 
CUP SI 1acra.1 

waming, enarm 10s. "as greater than 1.0 t t  (0.2 11. hermen khs current and p*mvious cross 
..ation. Thi. ma,. indicate th. need tor additional cr... .action.. 

BsnL Btai Latt Right Lengthsi &eft Ch.nn.1 Right 
9 8 1 6 . 1  10116.1 1 1 5  315 335 

CRDSS SEETION O m P m  Profile *D. 1 

=.a. =lev ltrl 
"el ".ad let) 
W . 8 .  .lev lit) 
Crib W.S. ItW 
..C. Slope Iftllt~ 
0 Total ICt.1 
Top Width (ttl 
".I Total ItCI.1 - Chl Opth lftl 
Con". Total 1st.) 
Cength Wtd. lttl 
win ~h ri lit) 
Alpha 
.rcm LO.. Ittl 
C ' E LO.. ItLl 

893.10 peach &an. lrtl 
.,a *=.a 1s. ttl 

0.004161 &sea lsq ft) 
4590.00 Ilm ICtSI 
865.69 Top Width lftl 

3.07 livg. Val. IftlsL 
3.09 Hydr. Depth lftl 

1 1 1 0 6 . 0  Con". ICfSI 
333.51 Wettad Par. (ftl 
890.01 Shear llb/sq ftl 
.~. ~ . . 
1.30 CUP V o l m .  lscrs-tkl 
0.01 RU E* l.Cr*.l 
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warning, me energy lo.. "a. groator than 1.0 tt ( 0 . 2  '1. betwoon the current and previous cross 
section.  his nny indiaat~ the naad for additional sross sections. 

01055 BBCTlOLI OOTDOT Profile tlPr 2 , 

B.C. Plav l f t l  
Y e 1  Head t*k) 
W.8.  21." l f t l  
crir W.S. l f t l  
P.G. 81000 l € t / f t l  

El-nt 
W t .  n-"el. 
Reach La=. l f t )  
,lo" Area 18s < t l  
A*.* 1.4 t t l  
,lo" I"f.1 
Top Wldrh (St1 
AV.3. Y.1. l f t l l )  
my*=. D.Pth ( f ~ l  
Con". ICf.1 
Yettad Par.  l f l l  
Shear I l b l e q  ?GI 
stream ~orsr I I b l f r  
Gun "01- I a c t e - f t  

a ~ 0 t . 1  isf.1 
Top Width i t t l  
".I T o t a l  rtt1.1 
M a x  Chl Opth l f t l  
Con". Total tce.1 
LBngth wed. l f t l  
*in Ch .1 I fe l  

Th. en.. gy l o s s  *a* greator 
saction. This may indicate 

and previou. 

INPUT 
~es~xlprioni Saotion is 0 
s r a t i o n  ~lavatirm Data 

sea .Ill" sta  
9412.9 895.35 9463.3 
9571.8 891.4 9590.3 
9712.8 1190.43 91115.1 
9952.2  888.7 9963 
10161.7 890.04 101611 
10392.4 890.51 10506.5 
10615.3 891.9 10654.1 

Manning-. n Val".. n"m. 3 
St. n ".I sta  n "el St.  I1 Val 

9412.9 ,045 9881.8 .055 10105.5 -05 

Ban* stas .err Right cengthsl m f t  channel night caaf f  Contr. Zrp-. 
9881.8 10105.5 280 310 3 2 5  .I .1 

CROSS SECTION O m P m  Profile XPll 1 

P.G. .lev l i t 1  
V e l  Head l l t l  
W.S. .lev l l t l  
Crit W.S. l f t l  
,.a. s l o p e  l ~ t l ~ t l  
a Total lCf.1 
Top width ( i t 1  
Val Total (tL/.) 
I- m i  n t h  I L ~ I  
con". m t a l  ( c f s )  
Langrh wtd. ( t t l  
Xi. Ch .1 (Ltl  
Alpha 
rrctn LOSS I r r )  
C L . LO.. I t e l  

.lamarst 
"L. Il-Val. 
noach L ~ L I .  ( r t )  
,la ire. I*. I t 1  
Area i s q  f t l  
.la 1ct.1 
Top Width l i t 1  
a"*. ".I. I t k l t l  
Wydr. Depth IfCl 
Con". 1ct.1 
l e t t a d  Par. I tLl  
Shear 1IbI.a fC1 
Stream P-. I i b l f t  .I 
&xu "01- 1aaIl.-tt1 

Iarningi Divided f l a  e w n t a d  tor this cross-section. 
Warnings Tha .n.rgy l o w  gr.at.r than 1.0 Lt (0.9 PI. b**m'n thm curreat and prevlou~ OroS* 

..ctio.. Thi. u y  indicate the need for additional Era.. ..=tion.. 

V . 4 .  .la" (tL1 
=.it w.9. l f t l  
x.c. slope I L t l t t I  
Q Total IcCSI 
Ton Width ( I t 1  

.lor *re. 1.q € t l  
*I.. I.. f t l  
.lor 10f.l 
Top Width l f t l  
~ " g .  "el. I ~ C I S I  
Hydr. Depth ( t t l  
Con". 1Cf.l 
Intted Per. ( t t l  
Shear I l b l s q  t t l  
stream POW-. Ilb/€t e l  
cum VOIW ( a c r e - e t l  

Alpha 
ITCtn LO.. l f t l  
C ' P LO.. l i t 1  

wmmingl ihs energy loss sremrsr than 1.0 fr ( a , %  .I. hatwaen the curramt and praviou srosa 
..~rion. =hie nny indic-ta t h e  nmed for additional cross sections. 
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Manning'. n "alum. nuu 3 
St. n Val St. n V a l  sta n V a l  

9398.9 - 0 5 5  91191 - 0 5  10048.1 -055 

S.8. El." l e t 1  8 9 0 . 9 1  S l a n t  
zott 08 Q-el Ri9hC OB 

Ye1 Head ILtI  0.11 W t .  LI-Val. 0.055 0 .050 0.056 

I . S .  Rle" l f t l  1 9 0 . 8 1  RaaCh Len. I f f )  105.00 1 0 0 . 0 0  90.00 

crir W . S .  l r t l  .lor A=.. IS<  Ttl  803.47 131.19 591.96 

z.0. slog. ( f L / f t l  0.003096 A m a  ISq f t l  803.47 4 3 7 . 7 9  591.96 

p T o t a l  IcCeI 1590.00 11- IcfSI 2032.111 1412.06 1125.11 

Top lldth (ELI 941.51 TOP Width (*el 1 6 1 . 9 9  157.30 416.23 

1 .50  Avg. Val. l i t / * )  2 . 5 1  3.27 1.90 
vel Total I f t l e l  
Xax Chl Dpth (St1 3.81 Hydr. Depth l f k )  2.18 1.78 1.42 

conv. ~ o t . 1  l c ra l  81416.1  con". Icf.1 36511.9  25735.5  20219.3 

~.ngth wrd. ( r t )  1 0 0 . 7 1  wetted par. (et1 
3 6 8 . 0 1  1 5 1 . 1 6  416.43 

887.00 Shear l lb/sU t t l  0.43 0.54 0 . 2 1  
*in Ch Zl l i t )  

1.13 Stream P0W.T l l b / f t  1.76 0.52 
alpha 
.rot. MS. IfC) (1.61 Cum Val- lasr.-frl 

7 9 . 8 0  1 0 5 . 7 1  81.38 

C ' . LO.. I l t l  0.12 NI SI 1.Crm.l 5 0 . 0 1  39.16 5 6 . 0 1  

warningz ~onve.yulce ratio ~ ~ ~ . t ~ c . ~  EOnVqMCe divided by d o m s t r e a m  e o n v q ~ e a )  is lees 
t h ~  0.7 ar F.atac r w  1.4. m i s  i.dicara rho need for additional eroes sections. 

CROSS SECTION OUTPUT Profilm #PI 1 

Erie W.S. l e t )  
..a. Slop. l:t/f=l 
Q rota1 lcfm) 
Top Width l i t )  
".I Total lft/.) 
Max Chl Dpth l i t 1  
-v. Total ( c i s )  
L w t h  Wtd. l i t 1  

lt. .-".I. 
Rmaoh Lmn. I f t l  
,lW *re* 1.u f t l  
Are. I.. t t l  
,lo" I~f.1 
TOP SidLh 1%) 
AT. "el. 1 e r l ~ 1  
Hydr Depth l f t l  
Con". ICf.) 
wettad Per. l f t l  
8b.r Ilb1.q f t l  
s t r e a m  P-. l l h l f t  
Cum "0,- lsr...-ft) - U I.CI*IIl 

Wsrninp# The convayulce ratio lupsrraam oonveymca dividad by dornsrrean eonveyulcsl is 1-ss 
than 0.7 or graater than 1.1. This u y  indicate the need tor additional o m s *  BactionS. 

CROSS LIIICTION R1Y.P.I TISESWSl7 
-MI S a a t i o n  5 to 3 0  PSc 10.060 

stars& zlevarion oat* 
St. .le" sta  

9389 891.5  9404.3  

St. 
9462.8  
9 6 1 6 . 1  
9 1 5 1 . 1  
9909.3  

10044.+ 
10194.8 

manning*. . ".1"*(I n"m- 3 
st. n ".I s t a  n ".I st. n Val 

9389 , 0 5 5  9816.8  .05 10011 .4  ,055 

I.0. Ilev l t k l  890.16 Bl-nt  = a f t  0. Channel Right 08 

Val Head l i t 1  0 . 1 2  W t .  a-Val.  0.055 0 . 0 5 0  0 .055 

*.S. Xlar l f t l  889.64 R-h -. l f t l  130.00 120.00 105.00 
crir W.S. 1rt1 I1.3" Area 1.q f t )  123.94 321.91 79.19 
B.G. slope ( f t l f t l  0 . 0 1 9 2 5 8  Are* 1.P f t l  1 1 3 . 9 1  111.92 7 9 - 1 9  

Q Total lef.1 1 5 9 0 . 0 0  Plow IcfSI 2119.11 1137.03 3 7 3 . 1 3  

Top Width l f t l  535.91 Top width l f t l  
2 6 1 . 6 0  157 .60  116.71 

5.56 rvg. v a i .  l f t / a l  5.14 6 . 6 1  1 . 4 5  
v.1 Total (ft1.1 
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*ox Chl Oebh let1 2 . 1 4  Wydr. Dspkh Iftl 1.62 1 . 0 4  0 . 6 8  
Con". Total lCfS1 11075.1 Con". ICfS) IS701.i 11399.3 1968.9 
Length Rtd. (ltl 121.17 ~ettad Par. lftl 1 6 1 . 5 1  1 3 1 . 6 4  116.76 
lin "b 21 lttl 8 8 6 . 9 0  Shaar Ilblsq fL1 1.93 2.16 0.82 
Alpha 1 . 0 9  Stream Power Ilblft 81 9.91 1 6 . 3 0  2.81 
.r*t.n T.".. (fk) 0.55 Cum VOl- lacre-ftl 18.32 1 0 4 . 8 4  8 0 . 6 8  

warning8 ocvided slow cmpurmd tor this arose-saarion. 
warning, Th. Eonvayanc. mri. <upstream oonvayance divided by domsLroam conveynnce1 is less 

than 0 . 7  or greeter khan 1.4. This may 1ndic.L. the nesd for additional cross oections. 

P.G. =lev lit) 
V.1 Haad lftl 
11.4. .lev lftl 
crir W.S. 1tt1 
E.G. Slope lftlftl 
a W t l l  1cta1 
TOP Width llrl 
v.1 m t s l  irr1.1 
a u  m i  Dprh I L ~ I  
con". =oral 1cfs1 
~.~grh W L ~ .  (rt) 
"in cb z i  crtl 
Alpha 
rpct. LO111 lit1 
C ' I C0.B ItLI 

RBaCh Len. let) 
PIOW Area IS* *el 

Vetted Per. lftl 
shear llblsq ft) 
stream ~ a e r  IIbItt -1 
RY "01- locr.-frl 
om S I  I.c...~ 

Right 08 
0.055 

105.00 

warninga oividaa f l a  coqvtsd for thin cross-vection. 
Warninpa ma conveyanca ratio lup8tream ~onvnyance divided by dometream conveyans~l is lass 

than 0 . 7  or graaCer than I . 4 .  This msy indiclfe the need for additional arom~ sacklons. 

CROSS SECTION I L l Y l R i  T1SR5W511 
RUMS Section 5  to 3 0  ILSi 1 0 . 0 1 6  

xmm 
Omscriotion~ Secbion in 0 . 0 3 6  d l a e  upstream of Zone A Saction 1 0 .  ------. - 
starion .levation nuu 11 

sea i1.v St. El." st. El." sta El*" s t a  .lev 
9 1 0 6 . 2  8 9 1 . 1  9445 .1  1 9 0 . 6 3  9462.6  1 1 9 . 9 8  9561.2  8 8 1 . 5 2  9501.5 6 8 7 . 1  
1 7 . 3  9109 8 8 6 . 9  9 1 4 4 . 6  8 8 . 3  9788 8 8 7 . 6 5  9 8 3 4 . 7  8 8 7 . 6  

9 8 8 9 . 1  887.2 9 9 4 0 . 6  1 8 6 . 8  9 9 5 4 . 8  8 8 7 . 4  9912.1 8 8 7 . 2  20000 686.41 

1 0 1 1 1 . 1  8 8 6 . 0 1  10220 8 8 6 . 1 8  10319 8 8 7 . 6 1  1 0 3 7 4  889.9  10427 891.53 
1 0 4 1 1 . 1  892 

Manning'. n Value. n- 3 
st. n Val St. . V.1 st. n ".I 

9 1 0 6 . 1  ,045 9 8 8 9 . 1  .05 1 0 1 1 2 . 1  .05 

W.8.  =lev lftl 
Crit 1 . 8 .  lftl 
E.G. S l o p e  I~LIftl 
a Total ictsr 
Ton Width ILtI 
vei m t a i  1ft1.1 
Yu Chl Opth lftl 
Con". Total 15f.I 

..ctn LO.. lttl 
C ' . LO.. Ittl 

P I a  Area 1.q ftl 
*rca 1.q ftl 
.la ICt.1 
Top Width lit) 
Avg. Vel. lfL/sl 
Xydr. Depth (ELI 
C0.V. 1ct.1 
YaCemd Pmr. 1st) 
S h ~ a r  llbleq ftl 
s ~ r a a v  power Ilblft -1 
RY "01- 1asr.-et1 

warning, m a  e.nv.yanca ratio 1up.t.eul conveyanc. d1"ide.d by d0"m.tr.a. conveyance1 is 1aaa 
than 0 . 7  or gr..t.. khan 1.1. This m y  indicate the nea.3 for additional cross a*ction.. 

CROSS sxm10w O m P m  

B.G. Xl-v lftl 
Val Head Iftl 

p mt.1 iet.) 
Top Width lftl 
V.1 Total Iftl.1 
M u  Ehl Dpth (It) 
Con". ToLal 1cr.1 

alpha 
rrcm Loss lftl 
C ' . LO.. 1st) 
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Wellling8 The C O l l V ~ y U I C e  =.ti0 (upstream o o n v a y ~ s o  d i v i d e d  hy domst=em Eonveyaocel is loss 
t h e x  0.7 or greater than  1.4. This  may indioare the need for a d d i t i o n a l  Eroas s e c t i o n s .  

CROSS SlCTION R l Y l P . 2  TlSRSWS11 
mai S a c t i o n  I to 30 RSI 10.000 

INPOT 
D..ElipLio,,, s e c t i o n  is  zone A s a c t i o n  20. 
station ~lsvation Data nun. 13  -. - 

St. El." Sea El." Era .lev 
8886.6 891.1 8984 890.21 9107.6 191.4 
9419.6 889.26 9494.8 888 9568.1 886.63 
9181.1 886.2  9833.2 886.61 9818.7 886.5 
10000 885.8 10011.7 886.4 10044.1 886.1 

10311.9 887.8 103111.3 888.11 10114.5  890 

St. Blev 
9110.1 890.17 

~banning-s n valuaa n- 3 
S t l  n Val st. n V a l  st. n v.1 

8816.6 .OS 9878.7 .OS 10044.7 .05 

d S L Right Langkhss Lmtt Chuul.1 Righ t  Coaff ContI. E I P U I .  
9818.7 10014.1 1 3 5  159 260 .1 . J  

CROSS SECTION o m m  Proc i l*  #PI 1 

,.a. *lev l r t l  
v.1 xe.4 ( r t )  
V.S. =law ( r t l  
czir  W.S. 1st) 
..a. slop. ~ f t / r t ~  
0 Total 1 ~ f S )  
Top Wibth let1 
v.1 T o t a l  ltt/.l 
~ ( a .  Chl o g t h  l e t )  
Con". T0L.1 Ice.) 
m n g r h  wed. let1 
xi. PI l r r )  
Alpha 
sTca L~.I ( r t )  

CROSS SECTION OOTPOT P~~fil. UP. 1 

C.if W.S. l f t l  
I.9. Slop. l t t / t t l  
a Total 10ts1 
Top Width I C C I  
"el mt.1 ltt/.l 
lu chi o g t h  l f t l  
Con". T o n i l  1cc.1 
Length WLd. l f t l  

we. =-Val. 
math ban. l f t l  
.lo. lire. 1.q Ltl 
area 1-q ft) 
,lo. 1cts1 
T.a* * i d t h  (Ctl 
*vg. "el .  Iftl.1 
Hydz. D w f h  l f t l  
CO*". l"f.1 
weered Pmr. lEt1 
shear llbl.4 f r l  
strmm P-r (Ih/fL 
RID "01- I.cT.-ftl 
RY s* 1(.cr-.1 

CROSS SECTION PIV.R# TlEIIWSl7 
-Mi saction 5 to 30 RS1 10.441 

~ 1 - n r  
Y t .  n-vol. 
Reach L... (fC) 
n e w  Arms (sq t t l  
are. 1.P f t l  
*lo. ICt.1 
Top Width l f t l  
avg. v.1. (rt/li) 
Wdr. Dmth l f t l  
Con". (sf.) 
w.~red per. lfel 
Shear lIb/Sq f t l  
stzeam POW-= l lb / f t  s l  
N. "01- l.~r.-ftl 
N. SI 1.cr*.1 

ZWPOT 
~ e s c r i p ~ i o n ,  s e c t i o n  is  0.444 mil.. uperrearn or zone A section 10. 
s t a k i o n  . laverion ~ a r a  nlnu 14  

st. 1 St. Z1.v st. .I- s t a  x1.v St. 

9170 ato.os 9383.4 s8s.s  9444.8 8 8 8 . 7  9672.5 aar .6  9501.9 
9111.6 886.51 9136.3 816 PGII.7 885.36 9711.6 881.97 9718.1 
9839.1 885.16 9881.1 885.4 9942.4 115.59 9964.2 8 8  10000 

10030.7 885.4 100l9 .1  1185.17 10137.2 885.5 10196.6 885.9 10245.5  

10335.1 887.37 10407.1 8888 1 0 4 6 3 1  888.61 10511.3 889.01 

"a,ming.. . v.1ue. n"m. 3 
St. O Val 8ta n Val  St= n Pal 

9110 .05 9885.1 .05 10019.2 .05 

B d  S t a s  L a t L  Right  Lengths,  'aft ChYUI.1 Right  COaLf Contr. R x g m .  
9885.1 10049.1 1 6 5  175 110 .1 . 3  

CROSS SECTION O W O T  P r o f i l e  UP. 1 

E.0. *1mv 1rt1 
Val Raad (Ckl 
W.S. xiav  l r t l  
crit 1 . 9 .  ( r t l  
..a. s l o p e  lft/Ctl 
a m t a i  corn) 
TOP llldrh (Ctl 
v.1 Tota l  ( r t / s )  
MU Chl ~ v t h  l t t l  
C O ~ V .  ~oe.1 ls ta l  

Right 08 
0.050 

260.00 
101.70 
1 0 1 . 1 0  
'119.68 
936.65 

1.11 
1.20 

111115.5 
336.66 

0.15 
0.82 

71.68 
53.18 
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Length YLB. l t t l  l7o.lO Wattad Per. IfLJ 116.82 1 6 4 . 0 1  310.72 
Min Ch nl ( f t l  884.90 Shaar I lb lsg  t t J  0 . 4 2  0 . 1 5  0 . 2 8  

Alpha 1.0. Srream Power I l b l f t  s l  1.16 1.15 0.58 

Frat- Loaa Lftl 0.64 cum YOIIUO Iac~e-ft) 68.11 9'1.17 75.00 

E L P LOSS l f t )  0.01 cum SA lacre81 4 4 . 0 6  3 6 . 4 9  5 1 . 7 9  

CROSS SECTION OOTOOT ? ~ 0 f i l .  #PF 2 

zienenr 
Ut. n-V.1. 
Roach Len. ILtJ 
Flow area 1-0 € t J  

Right 08 
0.050 

180.00 

CriL W.S. IfLl 
..O. Slope I fC l t t l  
a Total (<*.I 
TOP Width l i t 1  
v.1 Total 1 t t l s 1  
Y m  Chl Dpth ( i t 1  
conv. =oral lc ta l  
mngth wed. ( r t )  
Yin Ch El l i t )  
Alphe 
rretn LO.. I f t l  
C ' . LO.. I t t l  

&I.. 1.g f t l  
.Lo" IEt.1 
TOP Width l f t l  
mg. v d .  I ~ ~ I S I  
Hydr. Depth l f t l  
Con". lee.) 
Ynrrad Per. IfLl 
Shmar (Ib1.g f t )  
Stream Power lIb/EL s l  
mm "01- 1as..-tt1 
Cu. S* 1acre.1 

CROSS SlCTTOH R l m R 8  TlSPSWSl7 
-Mi Section 5 t o  30 RSs 10.609 

I*OT 
D e s c r i ~ t i o n l  Section i s  0.109 miles upstxaam of Zone A Ssction 10. 
s r a r i o i  n s v a r i o n  Data 

s t a  I "  St. 
9121.3 889.1 9189.1 
9468.7 884.64 9519.1 
9118.5 899 91157.1 
9951.8 884.5 9913.9 

10098.1 885.37 10181.5 
10429 881.1 10411.4 

Channal Right OB 
0.050 0.050 

210.00 ,.IO.OO 
466.81 150.80 
466.82 2 5 0 . 0 0  
1850.55 439.87 
181.10 337.42 

3.96 1 . 1 5  
1 . 5 7  0.11 

26047.1 6191.3 
1111.15 337.48 

0.81 0.13 
3.21 0.41 
97.11 13.45 
35.79 50 .41  

"Sit Y.5. l f t l  
=.a. S I W ~  ~ f t ~ r t ~  
0 Total  ICfSl 

Area IW  f t )  
.lW ict.1 
Top Width l i t )  
*vg. ".I. lft1.J 
"Y.3.. Depth ( f t l  
"0.". (CL.1 
wetted Per. ( t t l  
shear  IIbIsq f t l  
S t r e u  PO..= I l b l f t  
mm VOI- (acre-r t :  
cum EA 1.crm.J 

& width l i t )  
V a l  Total  I f t ISl  
~u Dprh l t t )  
Cmv. Total 151.1 
Lmngth Wed. l i t )  
Xin Eh El l i t )  
Alpha 
.rcm LO.. ( i t 1  
c L x ~o.. ( r t )  

warning, D1~id.d f l W  

CROSS BlCTIOU OOTPOT 

c w u t a d  f o r  t h i s  ~rosS-.eCtioII. 

P ro f i l e  *e1 1 

E1-r.t 
w t .  =-Val. 
m C h  L.D. ( r e )  
Xlor *re. 1.q t t l  
Arm* 1.q t t l  
Flow ICfSI 
Top l i d k h  l tk l  
A"g. "el. I t t l s l  
Hydr. Dapth l e t )  
Con". 1ct.1 
WaLfmd Par. I f t l  
Shaar I l b l e ~  f t l  
stream power ( I b l f t  S J  
RuO " O l u n .  ( a s r e - t r l  

..a. I1.V l i t )  
Ye1 Haad I f t l  
W.S. .I." 1st )  
C r i t  1.9. I t t I  
..a. slope ~ f t l r t r  
a mtal i ~ t s r  
Top Width l i t 1  
V.1 Tota l  ItLI.1 
M u  Chl Dpth ICL) 
Conv. Tote1 (CtSI 
LangLh Wed. ( f t l  
*in Ch .I l f t l  
nph. 
..Sen LO.. ( i t 1  
C ' I CO.. ( r t )  

warningl o i ~ i d s d  *lor cmpured tor t h i s  cross-snsrion. 

CROSS SECTION RTVZEl TISR5WS17 
REAM# Section 5 to 10 RSr 10.368 
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E.O. .lev l i t 1  
Vel Head l t k l  
W.S. .lev 1 s t )  
crir 1.8. l c t l  
,.a. slope I i t l f t l  
a votai (c i s1  
Top Width l i t 1  
"a1 Tots1  lftl.1 
Max Chl Dpth IfLl 
con". T0t.l 1eia1 
Length WLd. (LC1 
"in Eh 11 IZtl 
Alpha 
pram urss 1rr1  
C ' I LO.. (It1 

Bl-nt  
W t .  =-Val. 

 an. (rrl 
,,ow Are. 1.P f t l  
Are. 1.9 f t l  
,101 I ~ t . 1  
Top Width I f t l  
w g .  "el. I t t l e l  
Hyd. Depth l f t l  
C0C.V. I ~ f . 1  
wetred Per. I f t l  
shear 1Ibl.q €el  
stream power I l h l f t  s l  
Cun VOlul.. l a e r a - f t l  
Cun s* IaC10.1 

Right OD 
0.050 
ISO.00 
192.111 
192.18 
327.81 
249.60 
1.71 
0.77 

4797.6 
219.61 

0 .23  
0.3s 

72.33 
48.93 

CROSS SZFEION O W O T  P r o f i l e  UPP 1 

,.a. =I*" 1 s t )  
V.1 Heed Idel 
Y.S. Il*" I f t l  

we. n-Val. 
~ o a c h   en. l f r l  
.lo. I..* I.< f t l  
A*.. 1.g t t l  
,,a 1ct.1 
Top Width l t t l  
Avg. "-1. 1tr/.1 
Hydx. Depth l fk l  
Con". 1ci.1 
Wetted Per. l t t l  
Shear I l b l s p  Etl 
8tr.r~ P m r  I I b I f t  *I 
Cun " O l u o .  I.cr.-ftl 
Cun 91 (acres1 

Cr ib  Y.S. I fe l  
E.C. Slope I t r l r t l  
Q T o t a l  Icc.1 
Top Width l i t 1  
V a l  TOL.1 I f t l ~ l  
m Chl Dpth l f t l  
Con". Tota l  ICfSI 
Lengrh l t d .  I fe l  
xi. Ch .l l i t 1  
Alpha 
rrcrn LOW l t t l  
C ' . LO.. I f t l  

CROSS 8RffION PZV.RI TlSRSWSl7 
WM. Sevtion I LO 30 RSs 10.338 

lRPOT 
D..criotio., 5.cti.. is  0.338 miles  uD.rr.u of eons I Seation 10 
s t a t i o h  .lavarim Data 

st* .le" st. 
9241.8 811.3 9310.7 
9435.7 814.2 9511.5 
9785.1 812.8 9796.5 
10071.1 8e1.9  10135.1 

I-ing,. n Value. 24- 1 
st. . Y.1 st. n Val st. n v.1 

9111.8 .OS 9196.5 .05 10073.1 .05 

sank stas mrt  n i g h t  fiengthsi ~ m t t  channel ~ i g h t  COOL? contr. =wan. 
9796.5 10011.1 0 8 195 .I . I  

=.a. = l e v  l f t l  
V.1 ".ad I f t l  
Y.8. X l e v  l f t l  
crit W.S. (rtl 
z.0. 810pa I f t l l t l  
Q ~0t.1 ( c r s l  
TOP Width l f t l  
v e l  Total I f t l S I  

a1 ~ p t h  ( r t )  
Conv. T o t a l  1cf.l 
~ength m d .  ( r t )  
*in Ch I1 I f t l  
Alpha 
trctn LO.. l i t 1  
C L I LO.. I t t l  

185.67 ll-t ~ e t r  oa a w e 1  ~ight 08 
0.11 lt. =-Val. 0.050 0.050 0.050 

081.56 Beach Len. l f t l  180.00 185.00 195.00 
,lo. area lmq € t l  911.11 643.12 389.20 

0.003026 Area 1.q f t l  911.13 613.11 389.20 
4900.00 ,lor 1cr.1 2606.62 1816.99 646.39 
1115.19 Top Width l i t 1  451.08 116.60 392.11 

2 .  Ava. "01. I f t / s l  2.61 1 . 8 1  1.G6 - . . 
Xydr. Peeth IEkI 
Con". Ic fs l  
Wetted Per.  l f t l  
ehear I l h l s q  f r l  
stre- ~ w e r  I l h l t t  s l  

Page 12 of 30 File: tlsr5ws17-5to30-rep.doc Appendix D 
HEC-RAS Model Ouput 



warning,  Div idsd  tl0" 

CROSS SZrnIOX OUTPUT 

I.G. El*" l f t l  
Vel Haad l t k l  
Y.9. El*" I fk )  
crir  W.S. l i t )  
9.0. 8lopn I f t l l t )  
Q ToL.1 151s) 
TOP Width l i t )  
Vel Toea1 1ftl.l 
Xax Chl w r h  l t t l  
Con". Toea1 I c f s l  
Length Wtd. I f t l  
Mi. Ch E l  l t k )  
Alpha 
rrern LO.. I t t l  

compvtad for t h i s  c=oss -sec t ion .  

P r o f i l s  UP* 2 

886.74 Pl-nt 
0 . 1 0  WL. n-v=1. 

816.54 Peach LBn. l f t )  
Flow &Tea 1eq €t) 

0.002979 area IS9 lt) 
1 9 0 0 . 0 0  slow l c f s l  

103.53 T o p Y l d r h I f t )  
3.61 hvg. Vsl .  I f t l s )  
3.81 xydr.  Depth l f r )  

Ll9782.7 ConY. IEfSl 
181.02 AaLtad PBC. I t t l  
812.70 Shaar l l b / s q  t t l  

1.00 seraam power l l h / f t  GI 
0.60 Nun Volume I n s r e - f t )  
0.00 Nun SI 1oo.e.l 

,289 milea upstzean of eons A S s c t i o n  10 
n- $2 

St. 
8910.1 
9 0 9 1 . 3  

x-ing.. n Value. n- 3 
SL. n ".I st. . Val era n V l l  

11836.3 , 0 5 1  Paa6.1 . O S S I O I V . ~  .OSS 

saok sta.  mrr Right  ~ e n g r h s ~  ~ e t k  ch--1 Pighe C O ~ E C  conrr. zxp~n 
9814.3 10157.3 150 190 2 1 0  .I . I  

xn.LL.cLivo .lo" n- I 
St. L st. R Il*" Pe-enr 

888 I 

CROSS SICTTON OUTRUT P r o f i l e  #PI 1 

E.C. .la" l f t l  
Val l a s d  l f t l  
W.S. E l o r  I f e l  
C.iL W.S. l f t l  
S.0. Slope l f b l f t l  
Q T0L.I ICf.1 
TW width  l f r l  
V-1 Total (:US) 

c h i  m t h  ( r t )  
Con". Total 1cc.1 
Length Red. l f t l  
xi. Ch ll l f t l  
Alpha 
.TCrn LO.. l t t l  
C ' . LO.. l i t )  

1185.05 Elemant &eft 08 Chann.1 Righ t  OB 
0.13 l t .  =-Val. 0.055 0.055 0 . 0 5 1  

884.92 Reach Con. l t t l  150.00 0 . 0  1 1 0 . 0 0  

883.78 II.," area 1.q f t l  1 0 1 . 5 1  878.85 531.41 
0.001711 Area (m.4 t t l  582.16 8 7 8 . 5  511.41 

4900.00 11m (ctS1 1164.11 2766.13 968.60 
1316.11 Top Width I t t )  5 1 1 . 2 1  333.00 457.00 

2.70 A V ~ .  v e i .  ~ t r l e )  2.90 3.16 1.82 

2.92 Bydr. Depth I f t l  1.94 2 . 6 4  1.16 
80311.I Conv. l c f s l  19091.9 15144 .6  15875.7 

1 9 0 . 3 4  Wetted Per. l i t )  20'1.09 113.00 457.01 
(181.00 Eha-r Ilb/.q ft) 0.45 0.61 0.27 

1.13 Straam POX.= ( I b I t L  s l  1.29 1.93 0.19 

0.86 Nun "01- Iacr#-fLl 51.78 8 9 . 1 1  69-27 

0.00 Cum S* ( a c r e s )  36.91 11.55 15.91 

warning,  Dl"ld.d tl.," e-"k.d lor th i .  cr0.s-..crion. 

OLOSS SECTTOW OWPOT P10Iile *PP 1 

..a. El*" l t t l  
Vel Haad l e t )  
W.S. Il." l f t l  
crir W.S. 1rt1 
LO. slop. ( t t / r t )  
Q Total l c l s l  
Top Width I f=)  
".I T o t a l  1rr/.1 
*ax c h i  w t h  1 s t )  
Con". Total 10I.l 
~ . ~ ~ b h  ~ t d .  ( r t l  
Min Ch Xl l t t l  
Alpha 
.ICrn LO.. l i t )  
C ' I LO*. l i t )  

886.13 1 1 8 . n t  L e f t  OB Chm.1 Righk OB 
0.23 Y t .  .-Val. 0.055 0.055 

(115.91 Baaeh LBn. IfLl 150.00 190.00 220.00 
(181.01 ,low Area IS.3 St) 79.42 1 1 0 8 . 0 9  

0.001633 U a a  (.(I t t l  79.42 I108.09 
1900.00 11- lcl.) 281.69 4617.31 

353.72 To9 Wldrh l t k )  20.72 333.00 
3.11 Avg. "el. I f t lml  3.56 3.82 
3 . 9 1  Hydx. m p t h  (L t l  3.83 1.63 

81290.0 con". ( c r s )  1 6 8 9 . 7  76600.2 
192.10 Ymtted Per. l f t l  14.58 336.01 
8 8 2 . 0 0  Shaac l Ib / sp  ft) 0.13 0 .82  
1.00 s t r e a m  ~ o w a r  I l h l f t  s l  1.61  3.11 
0.81 Cum Val- l a c r e - f t l  7.35 117.80 2 1 . 1 5  
0 . 0 1  Cum 811 I I s reS)  1 . 0 4  32.55 6.111 

CROSS SECTION RTVZP.8 TlSRSWSl1 
m M i  S e c t i o n  5 t o  30 RSI 10.246 

INPUT 
~ e s c r i ~ ~ i o n ,  sack ion  is 0.216 n i l a e  upetraam o f  zone A s e c t i o n  10. 
s t a t i o n  n l a v a t i o n  o a t a  nun- 11 
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sta 
9 1 7 9 . 6  
9418.2  
9718.5 
9161.7 

10116.5 
10267.7 
10532.5 

10737 

sta 
'1106.6 
9519.8 
9 1 1 9 . 8  
991G.7 

10153.3 
10278.3 

10561 
10786.2 

Bank Sta, Left Right Lengthsi Lett ch-a1 Right ComfS COntT. Pxpm.  
986A.7 10116.1 111 115 155 

.I . I  

Inetfectiv. ,la n w  1 
Sea L St. R =lev PO-anL 

888 r 

CROSS SXLTTON OUTPOT Profile #PI 1 

,..(I. .lev ICtI 
"el Head (it) 
1.6 .  El." lftl 
crir W.S. lft) 
I... Slops Ift/lLl 
Q =oral iafsr 
Top Width lftl 
"el Total lceld 
M u  Chl Dpth lftl 
Con". mt.1 lcfsl 
I,eng+.h led. Iftl 
*in Ch El lftl 
Alpha 
.rctn LO.. lftl 
C ' E LO.. lit1 

.,-*t 
Yt .  n-Y.1. 
R..c~ ban. (fr) 
IlO. AT.. (.(I ttl 
Are*  1S.q ftl 
,lo" 1cf.l 
Top Width lftl 
hvg. v.1. lft/*l 
Hydr. Depth lftl 
Con". 1ct.1 
Woktad Per. let) 
shaar Ilbls4 ftl 
stream Power Ilh/*t - "01- mze-rt 

warning, ~ i ~ i d - d  slow ~ m u e e d  to= chis ~roes-saorion. 

CROSS S.LTION OOTPOT Pl~lil. #PI 2 

1.0. E1.V let) 885.16 P 1 W - t  Left OB Cha.m.1 Right OB 

'1.1 "-ad lftl 0.30 W t .  =-Val. 
0.055 0 .055 

1 . S .  .lev let1 81&.91 Peach Lam. lft) 
145.00 115.00 155.00 

mir W.S. 1st) 883.67 R1or Area IS% ftl 811.83 294.10 .. 0.  slopa (Itlftl 0.005773 Araa ISq ftl 831.13 294.20 

Q Total lcrsl 4900.00 ila lcrs) 
3 7 1 1 . 9 6  1128.04 

Top Midth lit) 161.05 Top Width lit1 
111.10 111 .15  

v.1 Total lCt1.1 4.3, *vg. V.1. 1ttl.l 
4.51 3.83 

X u  Chl Dpth lft) 3.11 Hydr. Depth IfL) 
3.31 1 . 5 1  

Conu. Toed Icfd 64191.2 Con?. IcfB) 
19645.3 14816.3  

~.angth wtd. lftl i5s.00 webrad per. Ift) 
151.61 115.14 

"in Ch E l  lttl 881.23 Shear I1bl.s ftl 
1.18 0.92 

Alpha 1.01 st..- PO... llb/ft SI 
S.32 3.13 

.TS- LOSS ICLI 0.90 NI "01- I.CT.-~~) 
7 . 1 1  113.31 10.71 

C ' . LO.. lttl 0.00 NI S* I1Cr.sl 1 . 0 0  3 1 . 2 1  6.82 

~~- 

.lev St. 
883.8 9251.1 

883 9611.1 

,crlon 10. 

1 St. 
1198 9316.3 

883.9 9789.9 
1110.1 10086.8 
881.4 10193.5 
881.77 10598.1 
883.61 10847.4 

-trig,. . Val".. a- 3 
sta v.1 st. n v.1 sra n Val 

9101.2 ,055 9874.2 + 0 5 5  10086.8 ,055 

zn.tf.crive r i a  n- I 
st. z, SL. R .lev P.--nt 

888 r 

E.0. X l o V  let) 883.31 El-Llt 
L.ft 08 Chlulll.1 Right OB 

Ve1 Head lit) 0.17 We. n-Val. 0.055 0 . 0 5 1  0.055 

W.S. El." lft) 1113.17 Reach Len. lftl 
175.00 165.00 160.00 

crir W.S.  lftl 881.za FIOV ~ r e a  Is* ftl 161.43 181.77 818.41 

I.o. ~ 1 . ~ .  ( ~ t l t ~ )  0.005304 Arm. 1.4 ftl 211.08 181.11 818.41 

p mt.1 1cf.1 4900.00 slow lcfsl 
181.26 2 2 4 5 . 8 1  2210.91 

Top Width (ftl 1018.68 Top Width (ftl 
329.23 212.60 506.84 
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9 3 9 1  . 051  9888.2 , 0 5 5  10116.2 .055 

Bank Stam I.e?t Right Langthss Left Channel Right Coeff ConLr. PXPan, 
9888.1 10156.2 190 100 400 .I . 3  

CROSS SECTXOH OOTPT Prolils XPS 1 

2.0,  =lev Ifel 
Ye1 Head I f t l  
W.S. El." l f t l  
CIit X.S.  l f t l  
B.C.  slop^ l f t / l t l  
Q Total IsfSI 
TOD width l f t l  
v-i mtai I ~ L I S I  
M a r  Chl Dpth IttL 
Conv. ToC.1 IoIBI 

.1-nt 
Y t .  n-".I. 
Reaah =(la. Iff1 
,lo" I... 1.q f t l  
Arma IW f t l  
.lor ICflll 
Top Width ILtl 
.Lug. "el. lfr/.l 
Hydr. Dmpth l f t l  
Con". IEI.1 
Wartmd Pmr. l f t l  
Shear Ilblsq f t l  
srraam Porar llh/ft .I 
Rm "01- 1.cre-ttl 
Cul U lacre*) 

warning,  he loss graater than 1.0  ft (0.3 n ) .  herwsan th. current and previous srosa 
saction. Thl. la,. indicate the n..d for add%tion.l szos. ..oti.ns. 

CROSS SECTIOX OOTPOT Protile *PI 1 

W.S. El." let1 
EI~L W.S. let1 
I..,. Slop. 1:t/tt1 
Q Total IcC.1 
Top Width l f t l  
"*I Toea& lftl.1 
I(u Ehl Dpth let1 
C O ~ V .  mr-i 10f.1 
Langth Wed. Itel 
xi. x i  ( r t )  
Alnha 

Il-nt 
lit. n-Val. 
Peach ban. ( E L I  
,103. Araa 1sq f t l  
Area lsq f t l  
.la ict.1 
Top Width l f t l  
*vg. "-1. l f t /*l  
Hydr. Depth I f t l  
Con". 1.3f.l 
V.Lk.d Per .  l f t l  
shear llb/sq f t l  
Sfr-am PO*.. llb/fL .I 
Rm "01- I.cra-fL1 
Cum 8A (acres) 

light 08 
0.015 

400.00 
1 1 5 . 8 9  

warmingi ~h. consayance ratio (upstream cmvsyance dividsd by dornsrraam sonveyano~l in l a s s  
*h.. 0.7 Or Bl"t.* rlun I.,. mi. l a y  indlcar. tho ..ad Lor additional cross s.0tio.s. 

warmingi en.rgy 10s. "as greater rhln 1.0 f t  10.1 n l .  batwean the currant and previous cross 
..ctim. Thi. l a y  indicate rho ns.d f.. additional oro.. sections. 

CROSS SXCTIOX RIV.RI TlSE5WS17 
-CHI Section 5 t o  30  R S i  10.000 

---~--. 
8Laki0n Ilwatioll Data 

st. El." St. 
9353.4 879.66 9387.8 

9511 815.53 9554 
9101.9 077.3 9146.1 

91159 8 1 9 . 7  9896.2  

"a.mi..'. n Val".. a- 3 
sea v.1 st. n val Sta n Val 

9353.1 ,045 9751.3 + 0 6  10116.3 .045 

Bank stae Laft Right L.npth.8 Left Chanz2.l Right Coetf Rmtr. Evan. 
9157.3 10136.3 240 145 250 .I . I  

CROSS BllCTION OOTPOT Profile XPZ 1 

s.0. Il." I f t l  
Val Haad l t t l  
W.S. Il-v IfLl 
&it W.S. l f t l  
E.G. Slope ILtIf*) 
Q Total I c t d  
Top Width IfCl 
v.1 mrsi 1rrl.1 
Yax Chl opth l t t l  
con". Total 1~t . l  
Langth WLd. I f t l  
xio Ch I1 l f t l  
Alpha 
1rctn LO.. l f t l  
C ' . LO.. l f t l  

It. n-V.1. 
RaIEh Lmn. l i t1  
Vlow Area ISq Eel 
Araa Is% t t l  
r10* 1Cf.l 
Top Width lfL1 
*vg. Val. ltt/.l 
Hydr. DapCh l i t )  
Con". 1Ct.l 
 erra ad Per. l f t l  
shear llb/sq f t l  
s t r a u  p a r  1 ~ 1 1 f r  
~ u m  YOI- (acre-rr: 
Cum SA 1aCre.l 

Th. energy 10.. "a. greatar than 1 . 0  
..EtiOn. mil m y  indicate the ne*a 

ft (0.1 1 1 .  b ~ t r a e n  tha currant and prlnriove 
for. addirion.1 smes secLion.. 
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rare 0s Channel Right 08 
0.060 

110.00 245.00 250.00 
1098.15 
1098.15 
4900.00 
319.00 

,..6 
2 . 9 0  

5 4 6 1 2 . 0  
3 8 5 . 2 8  

X.O. El*" l f t l  
v.1 (rtl 
W.S. El." l f t l  
crir 11.8. l f t l  
8.0. Sl0.e I f t / f t )  

WL. .A-Y.l. 
neaeh =en. I f t l  
,lo" &re. IS< f t l  
Area 1sq f t l  
,lo" lets1 
TOP Width IfLl 
Ilug. V a l .  l€t/.l 
Hydr. Depth I f t l  
Con". lC*.l 
Wetted P.z. I f t l  
%ern= I lh lsq  **I 
stream ~ 0 - a ~  ( l b l f t  s l  
OY V O l W  IaCre-ft)  
OY SI ( a o ~ e e l  

i ~otal icf.1 
Top Wldrh l f t l  
Ve1 Total  I f t ISl  
XU Chl Opth I f t l  
Con". Total ICE*) 
~sngrh led. I f t l  
*in Ch PI  l i t 1  

t t  10.3 11. hebeon rha currant 
lor addition., cross s.cti0r.s. 

and 

Di;&iptioni section is o 
station z1auation Data 

I(annir,g'. n Value. II- 3 
SC. .".I St. . Val S t l  n Val 

9183.1 ,045 9740.6 .06 10131.1 ,045 

Bank Stax L.<r Right &engthSs Lmtt Ch-el Right Coeff COnLr. IXPan. 
9140.6 10131.1 105 395 395 .I . 3  

CROSS SECTION OOTPWF ~ ~ ~ f i i ~  am i 

..a. .lev l i t 1  
Vel Head I t t l  
W.S. .lev l i t )  
Ecit W.S. ( t t l  
,.o. slope l f t l f t l  
Q Total lcf*l 
Top Width ( f t l  
mi =oral (tt1.1 
*u Chl Dpth l f t l  
conv. Total (cf.1 
Langth Wtd. ( f t l  
*in Ch .l l f t l  
Alpha 
rr.tn Lo.. 1st )  
c L I -8. 1st) 

I1-n: 
we. n -Va l .  
Reach Len. (It1 
.lo" I... 1.q f t l  
are. I.. i t )  
, lor 1ct.1 
Top Width lfkl 
Xvg. ".I. I f t fSl  
Hydr. Dapth lEt1 
con". 1cf.l 
Inrtad Per. I f t l  
Shmar 1IbI.q Ltl 
st re:.^ POW-. llh/ft 
~ u .  voi- (acra-ft 
Nu. SA I.o...~ 

Warnings Divided tlox e-urad Zor this cross-section. 
marnimgl ~ h m  e n a r ~  10.. greator than 1.0 st 10.3 n ) .  batman the currmnt and previous Cross 

..cLion.  his YY indinat. the nmad tor eddlrional crose smotions. 

..O. %lev l f t l  
Ve1 Head l f t l  
W.S. Ill- l f t l  
Crik 1 . 9 .  I f t l  
=.a. slope ICkIftl 

Right 08 

395.00 
wr. n-Val. 
Ilaach Len. IeCI 
,107, &xs. (S. t t l  

IS* r t]  
.lor 1Cf.l 
Top width 1st) 
ave. vai. I ~ ~ I S I  
Hvd. D m ~ t h  I f t l  

p mt.1 icf.1 
TOP Width ICLI 
vai Total ( f t l e l  
l d a ~  Ch1 m t h  l f t l  
CO.". Total (~ t . 1  
Length Wtd. l f t l  
=in Ch .1 ( t t l  

c;.v. I.~.I 
wmftad Per. l f t l  
Shmar IIblSP f t l  
stram POW*= ( I b l f t  a1 
OY -1- lacre-f t l  
Nu. sa I.".*.l 

warningl ma .nargy loss was great-r than 1 . 0  tk 10.3 11. hetxeen t h e  currant and prmviou~ cross 
saction. This may indicat. the need tor additi.n.1 croae a..rion.. 

CROSS SECTION B T W R I  TISPSWSII 
-MI section 5 to 30 ESi 5.118 

T W V l  
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Description. Eacklon Is 0.218 r i l e s  unstxeon of Zone I Beetian 5 
Stabion Elevation Data n- 36 

B.n* SLai Lmtt Right Lengths, Left C h m e l  Right "oafs Conk=. Expan. 
9856.3 10115.8 110 135 410 .I . I  

01088 SECTION OUTPUT Profils 11PP 1 

z.0. .lev l C t 1  
V-1 Read l f t l  
W.S. =la" l i t1  
crir W.S. rrtl  
I . 0 .  Sl... l f t l f t l  

Flow Area I &  f t l  
Area lsq fkl 
,lo" I C t S I  
TOP YidCh If t l  
Ilvg. V.1. lft/.l 
Hydr. Dmpth l t t l  
Con". lCf.1 
YmLtad Pax. l f t l  
Shear I1bl.q f r l  
stream power I l b l t t  s l  

vol- lacra-ttl  
~n SI laores1 

a mr.1 ?or.) 
Top Width l f t )  
V.1 Total lftl.1 

Length led. 1LtI 
"in m a1 irtl 
Alpha 
.ICt. LO.. l e t )  
C L . LOSS l i t )  

warningl mnmrgy loss r a n  graerar khan 1.0 c t  (0.3 m). berrsmn the currant and pravious cross 
secCion. This may indicars rh. nmmd for additional nross s ~ o t i o n s .  

CROSS SECTTON OUTPUT Profile IPP 1 

..a. Il1a.r l t t l  875.39 Elamant Lnft OB -el Right DB 
V.1 Heed (It) 0.24 WL. .-Val. 0.060 0.045 
U.5. I1.v l f t l  875.15 Reach Lam. l f t l  $10.00 115.00 430.00 
crir W.S. l f t l  .lo" *re* 1.9 ~ L I  969.29 1 0 5 . 9 2  
R.0. Slops l t t l f t l  0.003669 Area lsq f t l  969.29 305.92 
O Total Icl.1 1900.00 .lo" Icf.1 3466.17 1433.83 
Top Width l f t l  140 .11  TOP Width l f t )  259.50 81.22  
V ~ I  rota1 l f r l a l  1.84 ~ v g .  v-1. 1rt/s1 3.58 1.69 
*u a 1  ~ p t h  ( r t )  4.06 xydr. ~ a p t h  ( f r )  3.74 3.7 ,  
E O ~ V .  mtal (cis)  80895.5 Conv. Icf.1 5 7 1 1 1 . 0  1 1 6 1 1 . 5  
Lengkh Ytd. l i t1  111.61 Wetted Par. I L t I  263.35 $ 5 . 2 1  
llin Eh .1 l f t l  811.10 Shear l l b l s q  f t l  0 .84  0.82 
Alpha 1.05 Stream Pawar l lb / f t  s l  1.01 1.85 
.rCL. LOSS l f t l  1.64 Nm Val- lacra-€el 6.90 71.11 9.26 
E L I LOSS ( r t )  0.01 ~m SA IIO~..) 1.89 I ~ . s *  1.75 

than 1.0 
tha n..d 

C t  10.3 r l .  batrean the current 
for additional CIOSS a e ~ r i o n s .  

and 

CROSS SEfflON RlVIDl T1SPSW811 
-MI Section 5 to 30 RSs 5.138 

- -  ----.-- ~ 

st.tio. ~i.~.ti°i s at. a- a5 
St. x1.v st. I,." st. .1e" st. Ele" sta .lev 

9530 874.78 9191.5 873.89 9616.5 1 1 1 . 0 9  9691.1 871.83 9733.3 (171.3 
9761 870.5 9806.5 869.9 9836.8 870.2 9869.1 8 1 0 . 0 9  9 9 0 1 . 5  870.19 

9982.9 869.96 10000 868.1 1 0 0 1 1 . 2  169.47 10121.5 869.9 10110 .1  8 7 0 . 1 9  
3,0213 869.8 10160.7 870.03 10310.1 110.39 10350 811.02 10111.6 871.61 

10485.3 871.6 10531.8 811.86 105'71.2 111.99 10631.1 874.5  10615 874.89 

..G. El." l i t )  
Ve1 Haad 1st) 
W.S. .I." l t t l  
crir 1.8. 1ft1 
Z.O. Slop. l f t l t t l  
P Total l o f ~ l  
Top Width Ifel 
v e l  ~ o t a l  ~ f r l s l  
Max Chi Dpth l f t l  
Con". TC.C.1 lC1.L 

Ill-nr 
I L .  m-Val. 
Reach Lmn. II t l  
.lo" are* 1.q f t l  

18- r t )  
.lor Ief.1 
Top Hidth l f t )  
*vg. "el. Ift/SI 
Hydr. Depth l f t l  
con". lor.) 
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Length WLd. l t t l  110.88 VoLted Pmr. I f t l  1 0 3 . 2 0  1 8 5 . 8 2  3 6 0 . 3 7  

sin ni i f w  868.70 Shear IlbIS9 Etl 0.16 0.69  0 .16  
Alpha 1.01 SLzaam Power Ilblfk sl 0.87 1.98 1.10 

nrcu LOSS (re)  1.81 RY volume (acre- t t )  31.19 4 8 . 8 3  30.11 

C ' . Lolls (LtI 0.00 RY 811 1.CIe.BI 1 8 . 0 4  15.82 1 8 . 3 3  

warnings  he energl loss graater than 1.0 f r  (0.3 .I. beeween tho cvrrsnr and previous cross 
.action. mi. may indicate the nema for addirion*~ cross sections. 

CROSS 81CCIOX O m P m  Profile XPP 1 

..a. El*" l i t1  
V.1 Head l f t l  
W.S. .lo" ILtI 
crir Y.S. l f t )  
..a. Slope lCt.ltr1 
Q mral icrs) 
TOP width (Ctl 
v.1 meal ( c t l s )  

m i  Dprh I ~ C I  
Con". Tot.1 1ct.1 
Lamgth ltd. l t t l  
Him Ch El l i t )  
alpha 
. r E b  LOSS I C ~ )  
C L I LOBS l i t1  

warningi ma mnergy 10.. was greater khan 1.0 ft 10.3 nl .  herr~en tho currank and previous cross 
S.Cti0.. Thi. may indicate the =.ad tor additional cross section.. 

CROSS SBffION IITVSR, T1SRSUS17 
BUMI saotion 5 t o  3 0  RSI 5.05B 

. . - . - -- - - 
station I~.v.CIO. D l t .  

St. .I." st-  
93211.1 8 7 3 . 0 1  9 4 0 4  
9513.8  870.02 9611.8  
9119.8  868.65 9816.6  

10753.1  813.46 10768.8  874 

Ianni.9'. . V.1Y.S nun. 3 
st. n Val  St. n V.1 sta n "I1 

9328.3 ,045 9 8 5 5 . 1  .06 10121.6 .05 

a& st,., Lett xishe ~.ngths. Lett cm.1 xight Comff cent*. .rp.n. 
9855.4  1 0 1 1 1 . 6  1 9 5  3 0 5  305 .I .3 

..a. .lav ( r t )  
Val Wead (fr l  
W.8.  .Is" l e t )  
rnik W.S. l f t l  
..a. slope ( r t ~ r t )  
Q Tota l  IcCll 
Top Width l f t l  
v.1 mr.1 l r t l s ~  
x u  m i  m t h  ( r t l  
COW. m t a l  (cfsl 
Langth Wed. l f r l  
"in m 11 1 t u  
Alpha 
rrcm LOSS l i t1  
C L , LO.. Ice) 

W t .  ,,-Val. 
ReICh &ell. l f t l  
,101 AX.. I.. it) 
*re. 1.q t t l  
.lor 1Of.l 
Top width lfkl 
Avg. Val. l c t l s l  
",.a=. D.pth I t t l  
Con... IOf.1 
1aLt.d Par. I f t l  
Shaar I l b l . ~  *I) 
S t . . I  P m r  I l Wf t  
RY "01- 1.Cre-tr 
RI. 8.L lacre.) 

warning# Tha a n e m  1o.s was greater thaDI 1 . 0  tr 10.3 I). hatremn tha current and prmious crosm 
~ ~ c t i o n .  mi. may indicate the na.d tor addiriond cross sections. 

moss s.ffIOH 0mPm 9rorile XPI 1 

=.a. .la" l f t l  
v-1 Xead l f t l  
1.8. .lev l l t l  
crir 1 . 9 .  l f t l  
=.a. Slova I f t l t t l  
a mt.1 I C ~ S I  
Top Width l i t1  
".I mt.1 1ftl.l 
Ur Chl Dpth ICtI 
CMV. =or-1 I C ~ S I  

Langth Wtd. l t t l  
"inch ri ( f t l  
Alpha 
rrcrn LO.. l f t l  
C ' . LO.. l f t l  

File: tl  sdwsl7-3030-rep.doc 

.1-11t 
W t .  n-Val. 
Reach Len. 1st) 
* 1 w  a=.. 1.P f t l  
Ire. 1.q i t) 
l l W  ICf.1 
Top Width l i t1  
Avg. Ve l .  IEtlSl 
Hud.  D.L.th ( f t l  
"in". 1cc.r 
Wettad Per. I C t I  
shear lIb/s(l f t l  
Stream Pw.1: IIbIf t  .I 
m,n "0,- I.ore-ft1 
m,n SL I.er~.l 
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Warning, Tbs e n e r ~  loss was greator than 1 . 0  f L  10.3 nl. horrosn the current and prauiaua cross 
section. This m y  indicate the nssd Lor addirioaal cross secLions. 

CEO88 SICTION RIYBRI T19R5WSl1 
R U O ( r  Section 5 LO 30 ILSi 5.000 

St. .lev sea 
9319.9 8 . 9  9369.7 
9517.1 1161.65 9591.4 
9615.5 1161.41 9865.3 

10052.6 1166.65 10097.1 
1 0 1 1 1 . 6  1 6 1 . 6 7  10115.1 
10684.6 810.04 10631.6 

Bank S t a r  L ~ t r  Right Lengths, Left Channel RighL CoeLf Eontr. Ivan. 
9665.3 10111.4 115 420 116 .I .P 

CPOSS SECl'ION OOTPm Profilm #PI 1 

..a. .lev lit) 869.56 =larant Left OB Cbann.1 Right 08 
Ye1 Head Ittl 0.11 Wk. n-Val. 0.015 0 . 0 m  0 . 0 1 5  
W.S. R I ~ V  1tt1 869.45 ilaach  en. 1st) 425.00 120.00 115.00 
=.it 1.8 .  lit) .la ir.a I.* ttl 611.81 691.83 51&.10 
..a. Slop. IfLIltl 0.001667 Area (Ss ftl 611.64 6 9 6 . 8 3  541.30 
a vorc.1 iofsr *900.00 r l a  icfsl 1668.51 1913.95 1317.50 
Top Width If0 1011.81 Top Width lftl 384.08 2 7 9 . 1 0  408.63 
Val Total IftlSI 1.61 ivg. V.1. Iftlsl 1 . 1 3  2 .75  2.42 
X u  Chl Dpth (it) 1 . 1 5  Hydr. Dmpth lit) 1 . 5 9  2.49 1.11 
Conv. Total Icfal 80921.0 Conv. 1cl.l 17555.6 31608.3 11758.0 
rmngth wtd. 1tr1 ~ 0 . 1 8  wettad par.  1rr1 184.10 219.10 408.64 
lin Ch El lftl 1166.10 Shear llb/sq ftl 0.36 0 . 5 1  0.30 
Alpha 1.01 S t r a m  P-r Ilblft Sl 0.99 1 . 5 1  0.74 
rzctn MS. 11LI 6 6  Rm "01- l~Or~-ftl 21.11 31.11 20.10 
C ' . LO.. 1er1 0.00 Rm SA 1.cre.1 11.21 11.11 11.95 

Warning, Tha anmrgy loss was greaL.1: than 1.0 t t  (0.1 ml. between th. cvrront and prwious cross 
sacrion. Thi. u y  i.diC.b. th. ... d for addirlo.., sro.. section.. 

CPOSS sICT=OU OmP* Profile #PI 1 

I.0. *lev (f'd 110.65 X l - t  Lett OB Cbann.1 Right 08 
Ve1 Waad lftl 0.21 Wt. n-Val. 0.045 0.060 0.045 
W.S. .lev lftl 870.43 PmsCh &en. let1 111.00 110 .00  415 .00  
erir w.8. lfr) nor area 1.q LC) 239.51 910.00 129 .31  
#.a. Slop. Ifrlltl 0.003728 AX-1 1,s ttl 139.51 9 1 0 . 0 0  119.31 
Q Total IcfSI 4900.00 n o r  1cf.l 988.68 1365.21 546.10 
Top Width lftl 391.08 Top Width Iftl 111.61 179.10 19.33 
Ve1 Tot.1 I f U d  3.66 Avg. Vel. IftlsI 1.13 1 .47  1 . 2 2  
lu Chl Opth let) 3.73 Wdr. Dapth (ftl 3.05 1.411 3.29 
Con". Total Icfd 60154.1 CO~V. (efs) 16193.0 55111.0 8941.2 
Lamgth l ed .  If*) 420.15 Wetted Per. (it) (11.11 279.10 41.65  
Mi= Cb Zl lit1 1 6 6 . 1 0  Sheer 1Ibl.q ft) 0.68 0.81 0.71 
Alp- 1.01 Stream Pore. Ilhlft  8) 1.11 1 . B I  2.38 
rr~tn LOSS ltt) 1.71 NI ~oi- (acre-fr) 5 . 1 1  4 5 . 1 1  1.11 
C ' . LO.. lit) 0.00 Nm SA lIc...l 1.31 11.11 0.94 

Th. .,,..gy 10.. 1.. sr.*ter 
section.  his u y  indicate 

than 1.0 
tha mead 

and 

lNPOT 
D..crl.rrionz Saction is 0.191 miles upstr.~ of Zone I. Seotion 1 - - - ~ -  

section 1 i. ... W d  to h. .r th. railroad cm.*ins 
Station EIsvsrion Data nuu 1 0  ....-.- -- - ~ -  

St. 1 st. El." st. .IW st. Plev St. =lo" 
9431.3 670.5 9436.9 869.5 9S00.6 867.96 9551.3 667.67 9610.5  866.65 
9688.1 866.51 9130.5 865.14 9815.9 865.01 9116.9 664.B 9857.3 16*.36 
9911.9 664.36 9960.1 665.21 10000 865 100'11.6 865.71 10115.1 165.1 

10192.6 665.11 10136.6 865.11 10161.5 866.01 10110.2 866.56 10385.8  866.69 
10481.3 66V.05 10516.3 867.88 10581.3 868.17 1 0 6 1 2 . 9  669.16 10136.1 870 
10161.1 1110.18 10811.4 811.52 1087l.I 673.59 

~ ~ l ~ l i n g * ~  n value. nuu 3 
st. n vai sea n v.1 st. n Val 

9435.3 .05 9836.9 ,065 10145.3 .05 

Bank Stas Left Right &engthsz Lett Chann.1 tight Coaff C0nt.r. E r m a  
9136.9 10145.3 415 155 6 1 5  .I . 3  

CROSS S.RIOH OIPFP* Profile #Pr 1 
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Y.B. B1.v I f t l  
crir W.S. ( i t ]  
,.e. s10c.n , C k l * t ,  
a meal icr.1 
TOP Width l f t l  
"el T0t.l (tr1.1 
Xax Chl opth l f t l  
Con". Toea1 i0I.I 

slow 1ct.1 
Top Width l t r )  
Avg. V.1. ( t t / 8 1  
By&.. Depth ( f r l  
Con". lot.) 
wertnd Per. IfLl 
Shnor I l b l s q  tL1 
s L r o m  Paver l I b / f r  

Length led. 1 s t )  
Win Ch El l f t l  
Alpha 
. ICt l l  LO.. 1 s t )  
C ' . LO.. l f t l  

Warnings The energy loan was greater than 1.0 f t  10.3 ml. hetrasn the c u r r e n t  a d  prarriova cross 
saction. Thi. nay indicate the n..d for additl0n.l sro.. ..ction.. 

CROSS SECTTON OOTPOT Protila XPP 1 

E.0. .lev 1te1 
Ye1 "sad l f t l  
Y.S. .lev 1 f t I  
Erik W.S. l t k l  
..a. Slops l f t l f t l  
0 Total l c fa l  
Top Width l f t l  
"el T0C.l ltf/.l 
M a r  Chl Opth l f t l  
C M V .  Total 1Ct.l 
bength WLd. l t t l  
Yin Ch .l l f t l  
Alpha 
rrcm LOSS 1 t r l  
C L . 7.0.. 1 t t l  

Pl-nr 
Mr.  n-Y.1. 
RaaCh fimn. l f t l  
n o w  Are= 1sq s t 1  
Arms (Ss f t l  
plow i c L j  
Top Width 1 f t l  
avg. mi. I ~ ~ I S I  
Wydr'. Oaprh 1 f t l  
Con". 1Cf.l 
Matted Pmr. l f t l  
shear I l b l s q  f t l  
8Lr.v Poxa. IlbILk *I 
Nm "01- l.cr.-ftl 
Cul S* i.Cr*.l 

warning1 The . n e w  10s. was graaCar than 1.0 f t  (0.3 n l .  between t h ~  cvrrsnt and previou~ cross 
section. mi. nay indicate the ..ad for additional sroaa sections. 

CROSS SECTION RlYIRz TISRSWSI? 
-Mi Sa~tion 5 t o  30 119s 1.403 

rmm 
~ascrip~ion~ section is 0.103 mil.. vpsrrav of Zone A Section 1 
section 1 ia 

as.-* ro b. at Lh. ..ilr.*d cro*.ina 

-i.g~* n value. n u  1 
st. n ".I St. n Val s t =  n V a l  

9191.9 . O 1  9811.1 ,065 10117.6 .05 

Bank St., Lett Righe bmngfhsr haf t  Chuulel Right Coast Coatr. I W a  
9821.1 10117.6 410 465 490 .l . 3  

CROSS SSCTION OOTPW Protila XPV 1 

ll-nt 
l t .  n-Y.1. 
Raaoh Lmn. l t t l  
,lor AX.. 1.9 f t l  
Ira= 1.q t t l  
.lor 1Cf.l 
Top Width l fk l  
*vg. ".I. Itrl.1 
HYdr DBpth l f t l  
Con". 1Cf.l 
Wetted Per. l f t l  
Shear l l b l s p  f r l  
9 t T . U  Pmer I l h l r r  
~ u n  ~ o i -  1-cre.fr 
Cun SI 1.ere.l 

I . E .  ~ l e v l f t l  
crir 1.5. (re) 
..O. Slop. l t t l t t l  
0 Total I ~ f s l  
TOP Width l f t l  
v e i  m t a i  i r r l s r  
x u  Cbl Dpth ( f t l  
Con... T.t.1 1cl.l 
Length Wtd. ( f t l  
*in Eh El ( f t l  

warnings conveyance ratio ( u p s ~ r e a n  convsymes dividrd by &metrev ~onvayancal  is l a a s  
than 0.7  or 9r.ar.r than 1.4.  Thi. nay indicare th. maed for addikional cross ssctiolla, 

CROSS SICTION OOTPOT Profile #PI 1 

X.G. El." l t t l  
V.1 x.a.3 l t L ,  

Left 08 C h m a l  Right DB 
0.050 0.065 0.050 .. ~ .... 

1 , s .  ,I*" l t t l  
*it W.S. l f t l  
R.O. Slop. ( t t l C t l  
a mtai rcfsr  
Top Width i f e l  
Vsl Total I f t l s l  
w u  Chl opLh I f t l  

LIS6.94 Ilaach &en. 1tkl 
.lo" Are. 1.q f t l  

0.0031111 ire. 1.q Ltl 
4900.00 .I.," 1cf.l 

961.00 Top Width (St1 
3.41 Avg. Vel. 1 f t l s l  
5.31 Bydr. Depth 1 f t l  
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B a ,  L Right Longthsi Lett ChamI.1 Right CO.tf Conk=. Expan. 
9809.5 10101.3 0 0 0 .1 .3 

CROSS SZETIOX OOTPOT PrOfIle XPF 1 

1.0. xl-v lftl 865.03 ~lement ~ e t r  08 channel 
"Ill Hesd lftl 0 . 0 1  W t .  = - V a l .  0 . 0 1 5  0.055 
W.5. Plev lftl 865.00 Reach Len. lftl 
Crit W.S.  (ftl 861.79 ilow Area Isq fL1 1038.21 1381.56 
..a. slope lct/ftl 0.000112 lroa lap ttl 1038.24 1384.56 
Q Total lets) 4900.00 Plow lCfs1 1153.61 2144.17 
TOP Width l f ~ )  886.12 Top Width lftl 340.38 191.80 
Vsl Total IfL/d 1.49 hvg. V d .  ltt/s) 1.11 1.55 
X a r  Chl Dpth Iff) 4.86 Hydr. Depth ILL) 3.05 1.11 
Con". Total IStsI 211318.0 Con". Istml 7 0 9 . 5  1 0 5 6 1 3 . 6  
~angth wtd. lftl wetted per. lftl 340.13 191.80 
Nin Ch El lttl 860.11 Shear IIbIsq It) 0.011 0.12 
I 1 P U  1.00 SLrnam Power llb/tt nl 0.11 0.19 
rrcrn Loas lftl Cum "01- Iacra-fLl 
E ‘ = so.. 1st) Cum S* 1aersa1 

=_a_ EX-v (*=I 865.15 il-nt ~ e f r  08 channel - - 

"el ~ e a d  lee1 0.15 Y t .  n-"-1. 0 . 0 1 5  0 . 0 5 5  
11,s. #lev 1fLI 865.00 Raaah =an. lttl 
Erik 1 . 8 .  1st) (162.15 Elor area 1.q CLI 1381.56 
..a. Slope (ftlttl 0.001631 Area lsq it1 9.39 1384.56 
a ~=t.r 190o.00  .lor (cfs) 306.32 4 1 5 1 . 3 1  
Ton WidLk l t C I  333.71 Tom Width lftl 20.13 291.80 . .. . . . . .- . . . . ~~~ 

V ~ I  =oral I ~ ~ / V I  3.10 &. "el. i t r ~ s ~  3.11 3.08 
MU Chl Dpth lftl 4.86 ilyd.. Depth lftl 1 . 6 1  1 . 7 4  
Cornv. Total lcfsl 121310.8 Conv. 1cf.l 7581.4 105613.6 
sangth wtd. ( r t ~  wetted par. ILL) 14.86 291.80 
"in Ch 11 lftl 1160.14 Shear IIbI~q tkl 0.39 0.48  

SmOURY 0, YINHINO'S W "Ar.OIS 

Riv.r~T1SPSYSI7 

Resoh PiVar St.. 111 n2 n3 

Section 5 to 30 
Ssction 5 to 30 
Section 5 t o  30 
s.ction 5 t o  30 
Section 5 t o  30 
Section 5 t o  30 
S.~ti.. 5 LO 30 
Saction 5 t o  30 
section 5 LO 30 
Sackion 5 to 30 
Section 5 t o  30 
Saction I Lo 10 
S~cLion 5 t o  30 
s.stion I LO 30 
Saction 8 ko 30 
Saction 5 to 30 
Section 5 to 10  
Saction 5 to 30 
Section 5 to 30 
Section I to 10  
s.criom 5 to 30 
Seation 5 t o  30 
S.ction 5 ko 30 
Section 5 to 30 
Section 8 to 30 
Seckion 5 to 30 
Section 5 to 30 
Section 5 bo 30 
Section 5 t o  30 
Sostion 5 t o  30 
Section 5 t o  30 

8-Y OF PPlM WN-S 

Piver8 TISPSIS17 

Rmach River Sta. L-fr Ch--1 Right 

Section 5 to 30 30.000 440 440 410 
Saction I t o  30 10.547 130 1 2 5  320 
s-ctlon J to 20 10.481 315 345 3 4 5  
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Section 5 to 10  
Saction 5 t o  30 
Seotion 5 Lo 10  
section 5 to 30 
section 5 t o  30 
section 5 to 30 
Section 5 t o  30 
Section 5 to 30 
s.cei.n 5 t o  30 
saction 5 Lo 30 
section 5 30 
saction 5 to 30 
saction 5 to 30 
saction 5 to 30 
SaEtlon I to 10  
saction 5 to 30 
Smction I La 30 
Saction 5 to 10  
Saction 5 Lo 10  
s.0ti.n 5 ta  30 
Smotion 5 Lo 30 
Saction 5 to 30 
saction I t o  30 
Bootion 5 t o  30 
section 5 to 30 
Saction 5 to 10  
Bnction 5 to 30 
Smction 5 t o  10  

Ralch River St.. Contr. Xxpan 

Sactien 5 t o  30 
8aCtion 5 t o  30 
saction 5 to 30 
saction 5 to 30 
section 5 to 30 
Saction 5 to 30 
s.ction 5 to 30 
Saction 5 to 30 

section 5 t o  30 
s.ction 5 to 30 
Saction 5 t o  30 
Saction 5 t o  30 
Saction 5 t o  30 
SeECiOD 5 t o  30 
Bacriom 5 to 30 
Saction 5 to 30 
saction 5 t o  30 
Saation I t o  30 
Seation 5 t o  30 
s.ction 5 to 30 
Section 5 to 30 
Section 5 to 30 
section 5 to 30 
Iieotion 5 to 30 
S.ction 5 to 30 
s.etion 5 to 30 
Section 5 t o  30 

Profilm Output Tabla - Standard Tabla 1 

math R I V ~ T  st. Q mt.1 ria o W.S. n1.v cr%r W.S. ~ . o .  zxov s.a. slope v o l  C M ~  ,101 ~ r e a  TOP Widrh 
rroud. a Chl 

(CIS) 1ft1 ~ f r )  ( f t )  (st] ( f t ~ f t ]  I ~ ~ I S I   IS^ rt.1 (ttl  

Section 5 to 30 1.117 4900.00 860.11 865.00 061.79 865.01 0 . 0 0 0 4 1 2  1.55 3279.79 8116.11 
0.13 
Section 5 t o  10  1.147 41100.00 860.14 865.00 8 6 2 . 1 5  855.15 0.001631 3.08 1519.51 313.71 

0.15 

Section 5 to 30 1.403 1900.00 861.60 866.01 866.13 0.003511 2.85 1854.07 883.73 
0.19 
Section 5 t o  30 1.103 4900.00 861.60 866.9 .  867.11 0.003518 1.11 1110.64 361.00 

0.10 

~ection 5 LO 30 1.491 4900.00 861.36 861.78 867.89 0.004189 2.92 1821.74 9 8 8 . 1 1  
0.11 
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Section 5 to 30 5 .000  
0 . 1 1  
s~otion 5 to 10  5.000 

0.13 

section 5 to 3 0  10.000 
0 . 4 1  
s.cti0. 5 to 10  10.000 

0.46 

S a c t i o n  5 to 30 10.019 
0.34 

S a c t i o n  5 t o  10  10.019 
0.36 

S a c t i o n  5 to 1 0  10.138 
0.38 

S e c t i o n  5 to 10 10.139 
0.40 

S e c t i o n  I CO 30 10.215 
0 .41  
Section 5 Lo 30 10.215 

0 . * I  

Section 5 ko 30  10.246 
0 . 4 1  
section I to 30 10.216 

0.44 

Section 5 Lo 3 0  10 .189  

S e c t i o n  5 t o  1 0  10.409 
0.44 

SeCLiOm 5 t o  1 0  10.609 
0.45 

SacLion 5 Lo 1 0  10.444 
0.31 
Section 5 to 1 0  10 .141  

0 .33  

SssLion 5 lo 3 0  10.000 
0 . 4 1  
Section 5 to 3 0  20.000 

0.44 

Section 5 Lo 30  20.036 
0.17 
Beckion 5 to 30 10.016 

0.16 
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the naed for a< 
Rivers TISRSWS17 Raa~ha Se< 

*.rning,Tha anargy lo., 
th. nsed for additional cross I 

tho meed tor addirionai crona .ection.. 
Bivert TISR5WSl7 Xaacht Section 5 t o  30 RSs 5.118 Protiles Pp 1 

WarninglTh. .n.rgl loss ".a than 1.0 ft (0.3 11. between the current and previous cross secLion. This nay indicate 
Idiri0n.l cross section.. 
?tion 5 to 30 RSi 5.058 Profiles Pr 1 
I "as greater than 1.0 t t  (0.3 11. beereen tho current and previous smse section. =his nay lndieata 

,ection.. 
Rive=s T1SRSWS17 Reaehz Lieation 5 to 10  RSt 5.058 Profiles PP 2 

~arninga~ha ~nargy 10.. r a s  greater than 1.0 i t  (0.3 ml. between the current and previous cross asction. ~ b i a  nay indicate 

Lha .Bad tor edditional c.... section.. 
Rivers TlSR5WSl7 Reach2 Section 5 to 30 RSI 5.000 Profiles PI 1 

warninasme 10.. greater than 1.0 LL ( 0 . 3  ml. betweon the current and previous croaa section. This nay indicata 

- th. ns.d-t.r additioial cross .aori.n.. 
River3 TISR5WSll Reach, Section 5 to 10  PSI 5.000 Profilsi PI 1 

warning.~h. zoss grelte= than 1.0 f r  (0.3 4. betreBn the currnnt and ~rsvious oxoae aacrion. =his may indicate 
the need for additional crass seotiana. 

Riuer, TlSR51917 Raachl Smotion 5 to 90 ILEi 1.491 Profile, P8 I 
~ s r n i n g ~ ~ h *  energy loss than 1.0 f t  (0.3 n). berre.n the current and prsviou. cross ascrion. ~ h i a  nay indicate 

the n.sd for addtkional cro.. .action.. 
Pivars TlSR5HS17 Reechi 8.CLi0. 5 Lo 30 $ 3  , 4 9 1  Profile' PI, 2 

UarninglTh. energy lo.. was gr..t.r khan 1.0 t t  (0.3 nl. h.t"aan the current and pr.vi.us ero.. section. m i *  m y  indicate 
.r-..--.I .-- -.A'.'""., -.".. ..*ti""". ."- "--" --A ---------- ----- ......-. 

Rlveri T1SRSWB17 Reachs Saction I to 1 0  RS. 1 . 4 0 3  Profiles PF 1 
WarningiTha conueyanc. reti. (upstream conveyancs divided by damstream conveyansol is 1.8. than 0.7 or graoter t h M  1.4. 

This lay indicate the need for additional arosa sections. 
River. TISR5W811 P.eaCh# Section I t o  90 R81 1 . 4 0 3  Profilai PI 2 

~arning~~h. .nergl loss "an greater than 1.0 it (0.3 ml. b~treen the currnnt and previous cross section. =his nay indicate 

Lh. ..ad for addition.1 or... aacrion.. 
niver. TlSRSWS11 ilalch, seation 5 to 10 RS, 1.113 Prorile, P. I 

Yarning~Th. convayanca ratio lup8tr.u conveyanc~ divided by d0rnerrs.n conveyaneel is lams than 0.7 or greater than 1.4. 
Thi. nay indi0.t. th. n..d for additional cross section.. 
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TlSR5WS17 - Reach 5 to 30 Plan: Floodplain and Floodway Model 
River = TlSR5WS17 Reach = Section 5 to 30 RS = 20.481 Section is 0.481 miles upstream of Zone A Section 20. 1 

Station (ft) 



TlSR5WS17 - Reach 5 to 30 Plan: Floodplain and Floodway Model 
River = TlSR5WS17 Reach =Section 5 to 30 RS = 30.000 Section is Zone A Section 30. 

........................ ~.. 

- 
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c 
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TlSR5WS17 - Reach 5 to 30 Plan: Floodplain and Floodway Model 
River = TlSRSWSI7 Reach = Section 5 to 30 RS = 20.547 Section is 0.547 miles upstream of Zone A Section 20. 

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

- r 
C 
0 .- - m > m 
ic 
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TlSR5WS17 - Reach 5 to 30 Plan: Floodplain and Floodway Model 
River = TlSR5WS17 Reach = Section 5 to 30 RS = 20.416 Section is 0.416 miles upstream of Zone A Section 20. 

................. ~ ......... 

- 
5 
c 
0 .- - m 
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- 
TlSR5WS17 - Reach 5 to 30 Plan: Floodplain and Floodway Model 

River = TlSRSWS17 Reach = Section 5 to 30 RS = 20.328 Section is 0.328 miles upstream of Zone A Section 20. 

..~ ................... ~~... 
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5 
c 
0 .- .- m > m 
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TlSR5WS17 - Reach 5 to 30 Plan: Floodplain and Floodway Model 
River = TlSRSWS17 Reach = Section 5 to 30 RS = 20.245 Section is 0.245 miles upstream of Zone A Section 20. 
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TlSR5WS17 - Reach 5 to 30 Plan: Floodplain and Floodway Model 
River = TlSR5WS17 Reach =Section 5 to 30 RS = 20.189 Section is 0.189 miles upstream of Zone A Section 20. 
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TlSR5WS17 - Reach 5 to 30 Plan: Floodplain and Floodway Model 
River = TlSR5WS17 Reach =Section 5 to 30 RS = 20.067 Section is 0.067 miles upstream of Zone A Section 20. 
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T I  SR5WS17 - Reach 5 to 30 Plan: Floodplain and Floodway Model 
River = TlSRSWS17 Reach =Section 5 to 30 RS = 20.060 Section is 0.060 miles upstream of Zone A Section 20. 
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TlSR5WSi7 - Reach 5 to 30 Plan: Floodplain and Floodway Model 
River = TlSR5WS17 Reach =Section 5 to 30 RS = 20.036 Section is 0.036 miles upstream of Zone A Section 20. 
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TlSR5WS17 - Reach 5 to 30 Plan: Floodplain and Floodway Model 

River = TlSR5WS17 Reach = Section 5 to 30 RS = 20.000 Section is Zone A Section 20. 
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TlSR5WS17 - Reach 5 to 30 Plan: Floodplain and Floodway Model 

River = TlSR5WS17 Reach = Section 5 to 30 RS = 10.444 Section is 0.444 miles upstream of Zone A Section 10. 
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TlSR5WS17 - Reach 5 to 30 Plan: Floodplain and Floodway Model 
River = TlSR5WS17 Reach = Section 5 to 30 RS = 10.409 Section is 0.409 miles upstream of Zone A Section 10. 

Encroachment 

Station (ft) 



TlSR5WSl7 - Reach 5 to 30 Plan: Floodplain and Floodway Model 
River = TlSR5WS17 Reach = Section 5 to 30 RS = 10.368 Section is 0.368 miles upstream of Zone A Section 10. 

EG PF 2 

WSPF2  
... ... ... .. . .. . .. .. ...... .. 

EG PF 1 

WS PF 1 

Encroachment 

9000 9200 9400 9600 9800 10000 10200 10400 10600 10800 11 000 

Station (ft) 



TlSR5WS17 - Reach 5 to 30 Plan: Floodplain and Floodway Model 
River = TlSRSWS17 Reach = Section 5 to 30 RS = 10.338 Section is 0.338 miles upstream of Zone A Section 10. 1 



TISR5WS17 - Reach 5 to 30 Plan: Floodplain and Floodway Model 
River = TlSR5WS17 Reach =Section 5 to 30 RS = 10.246 Section is 0.246 miles upstream of Zone A Section 10. 
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TlSR5WS17 - Reach 5 to 30 Plan: Floodplain and Floodway Model 
River = TlSRSWS17 Reach = Section 5 to 30 RS = 10.139 Section is 0.139 miles upstream of Zone A Section 10. 
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TlSR5WS17 - Reach 5 to 30 Plan: Floodplain and Floodway Model 
River = TlSR5WS17 Reach =Section 5 to 30 RS = 10.079 Section is 0.079 miles upstream of Zone A Section 10. 
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TlSR5WS17 - Reach 5 to 30 Plan: Floodplain and Floodway Model 
River = TlSR5WS17 Reach = Section 5 to 30 RS = 10.000 Section is Zone A Section 10. 
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TlSR5WS17 - Reach 5 to 30 Plan: Floodplain and Floodway Model 
River = TlSR5WS17 Reach = Section 5 to 30 RS = 5.296 Section is 0.296 miles upstream of Zone A Section 5. 
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T I  SR5WS17 - Reach 5 to 30 Plan: Floodplain and Floodway Model 
River = TlSR5WS17 Reach =Section 5 to 30 RS = 5.218 Section is 0.218 miles upstream of Zone A Section 5. 
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TlSR5WS17 - Reach 5 to 30 Plan: Floodplain and Floodway Model 
River = TlSR5WS17 Reach = Section 5 to 30 RS = 5.138 Section is 0.138 miles upstream of Zone A Section 5. 
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TISRSWS17 - Reach 5 to 30 Plan: Floodplain and Floodway Model 
River = TlSR5WS17 Reach =Section 5 to 30 RS = 5.058 Section is 0.058 miles upstream of Zone A Section 5. 
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T I  SR5WS17 - Reach 5 to 30 Plan: Floodplain and Floodway Model 
River = TlSRSWS17 Reach = Section 5 to 30 RS = 5.000 Section is Zone A Section 5. 

Station (fl) 
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TlSR5WS17 - Reach 5 to 30 Plan: Floodplain and Floodway Model 
River = TlSRSWS17 Reach =Section 5 to 30 RS = 1.491 Section is 0.491 miles upstream of Zone A Section 1. 
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TlSR5WS17 - Reach 5 to 30 Plan: Floodplain and Floodway Model 
River = TlSR5WS17 Reach = Section 5 to 30 RS = 1.403 Section is 0.403 miles upstream of Zone A Section 1. 
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TlSR5WS17 - Reach 5 to 30 Plan: Floodplain and Floodway Model 
River = TlSRSWS17 Reach =Section 5 to 30 RS = 1.313 Section is 0.313 miles upstream of Zone A Section 1. 
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1 TiSR5WS17 - Reach 5 to 30 Plan: Floodplain and Floodway Model 1 
I River = TlSR5WS17 Reach =Section 5 to 30 RS = 1.247 Section is 0.247 miles upstream of Zone A Section 1. I 

















O F  MARICOPA COUNTY 
T1S-R5W-S17 

SECTIONS 5 TO 30 

FLOOD DELINEATION STUDY OF I FCD N O  2000C013-TASK12 I 
LEGEND 
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FLOODWAY B O U N M  -------------- 
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E: 427326.50 

NOTES 
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FLOOD CONTROL DISTRICT I 
O F  MARICOPA COUNTY 

T I  S-R5W-S17 
SECTIONS 5 TO 30 

FLOOD DELINEATION STUDY OF 
FCD NO. 2000C013-TASK12 I 

LEGEND 
100-7% ROOOPWN BOUNDMI 

RWDWAY B O U N W  ----------- -- 
CROSS SECTION o,lo FP= 1888.74--- 

J 
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W E  FLOOD ELEVATIONS 1221 

ZONE DESIGNATIONS ZMlE K 
............................ SECTION UNE 

SECTION CORNER 

TEMPORARY BENCH MARKS (TBM) 
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*UERIC*N MRnCV W L I  OF 1988. 
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N: 861307.67 
E: 427326.50 

NOTES 
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FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

T I  S-R5W-S17 
SECTIONS 5 TO 30 

FLOOD DELINEATION STUDY OF 
FCD NO. 2OOOCO 13-TASK 12 

LEGEND 
100-YR FLOODPLAIN BOUNDARY 

FLOODWAY BOUNDARY --------------- 
i100UP:AiY WAR Fp- 1888,74 -.-SUR:ACC Et.fVAl(UN 

CROSS SECTION 
- 

0.10 
I W= 1889.54 -. INCRMedLC %'&MIS / Q = xxx ) V K I A E  LLIYAi'ON 

CROSS SECTION A' --. 
;OCI(DFCA710N '- !W Y M  DiSCMKCr 
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ZONE DESIGNATIONS 

TBM XXX 

1229 

ZONE BE 

............................. SECTION LINE 

SECTION CORNER 

TEMPORARY BENCH MARKS (TBM) 
NOTE: ALL ELEVATIONS ARE BASED ON NORTH 

AMERICAN VERTICAL DATUM OF 1988. 

NGVD29 + 1 . 9 7  FEET = NAVD88 

I.D. NUMBER ELE\IATION (Fi) DESCRIPTION/LOCATION 

TBM #I 891.19 
No corner 5 rebar of Lot exposed 229, Block 40' at 506 apparent of Phx NW Valley corne 
West, Unit One. 

N: 861307.67 
E: 427326.50 

NOTES 

1 -  THE HYDRAULIC BASE LINE IS THE THALWEG AND IS SET AT 
STATION 10,000 UNLESS NOTED OTHERWISE. 

2- FLOODPLAIN AND FLOODWAY SHARE A COMMON 
BOUNDARY WHERE NO SEPARATE FLOODWAY LINE IS SHOWN 
SHOWN 
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ELLIOT RD 

101 SOUTH RURAL RD, STE 110, TEMPE, AZ 85283 PHN: 480-752-2124, FAX: 480-839-2193 I 

SEE FCD CONTRACT NO. 99 -03  FOR SURVEY CONTROL AND AERIAL MAPPING DATA. BASE MAPPING FOR THIS MAP IS PER THAT STUDY SECTION CORNERS, LINES, AND CADASTRAL INFORMATION SHOWN HEREON ARE APPROXIMATE ONLY AND HAVE NOT BEEN ESTABLISHED BY PROPERiY SURVEY METHODS. 



FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

I S-R5W-51-7 
SECTIONS 5 TO 30 

FLOOD DELINEATION STUDY OF 
FCD NO. 2OOOCOlS-TASK 12 

LEGEND 
100-YR FLOODPLAIN BOUNDARY 

FLOODWAY BOUNDARY --------------- 
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NOTE: ALL ELEVATIONS ARE BASED ON NORTH 
AMERICAN VERTICAL DATUM OF 1 9 8 8 .  

NGVD29 + 1.97 FEET = NAVD88 

I.D. NUMBER ELEVATION (FT) DESCRIPTION/LOCATION 

TBM # I  891.19 No.5 rebar exposed .40' at apparent NW c o r m  
corner of Lot 229, Block 506 of Phx Volley 
West, Unit One. 

NOTES 

1- THE HYDRAULIC BASE LINE IS THE THALWEG AND IS SET AT 
STATION 10 ,000  UNLESS NOTED OTHERWISE. 

2- FLOODPLAIN AND FLOODWAY SHARE A COMMON 
BOUNDARY WHERE NO SEPARATE FLOODWAY LINE IS SHOWN 
SHOWN 
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