
Memorandum JE Fuller1 Hydrology & Geomorphology, Inc. 

DATE: November 29,2001 

TO: Joe Tram, P.E. - FCDMC 

FROM: W. Scott Ogden, P.E. 

RE: FCDMC On Call 2000C005 -Task 4 
Detailed Floodplain Delineation 
TlNR6WSOS 
Zone A Study Sections 50 to 60 

CC: Jon Fuller P.E. - JE Fuller 

This technical memorandum summarizes the assumptions made and procedures 
implemented for conducting the hydrology, hydraulics, floodplain delineation and 
floodplain mapping work of Task 4 of the FCDMC 2000C005 on-call contract. The 
purpose of Task 4 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 7, and 18, Township 1 North, Range 
5 West, Gila & Salt River Base & Meridian, Maricopa County, Arizona. The specific 
study area is in Unincorporated Maricopa County, extending north and south of Buckeye 
Road and west of 347" 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, TlNRSWSO5 (locally referred to as Dickey Wash) is 
the focus of this detailed floodplain delineation analyses. More specifically, the study 
reach primarily lies between Sections 50 and 60. 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 
provided, however, does not accurately depict the topography along the bottom area of 

' Entellus, 2000, Zone A -Floodplain Delineation of Watershed "PP", Luke Wash, FCD 99-03, Technical Data 
Notebook Volumes 1 and 2. 
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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. Supplemental survey data was therefore acquired along each of 
the cross section locations modeled, to better define the actual ground geometry in the 
immediate vicinity of the main wash. The LIDAR mass point file was loaded and the 
cross section overbank geometry data were hand-digitized using appropriate mass spot 
elevations that were considered to reflect the ground surface. The study reach was also 
checked during the field reconnaissance to generally verify the cross section data 
selections. A coordinate and elevation listing of the surveyed points is provided in 
Appendix B. 

The study reach of River TlNR5WS05 consists of a main channel with an approximate 
10 foot bottom width and 3 to 4 foot channel banks. The majority of the study reach 
channel banks are lined with dense vegetation. The floodplain is relatively wide with 
sparse vegetation in the overbanks. Several structures lie within the floodplain and are 
susceptible to overbank flooding. 

On a larger scale, watercourse is generally situated within the alluvial plain of the 
piedmont and tends to be fairly well incised and riverine in planform. Several small 
tributaries draining comparatively small areas confluence with the modeled reach. The 
wash crossing at Buckeye Road is an at-grade dip crossing and is subject to flooding with 
every rain storm. 

A field visit to the studv area and reach of watercourse to be delineated was conducted on 
August 9,2001. ~ h o t o k a ~ h s  of the study reach at its crossing with Buckeye Road and in 
the left overbank area near 349" Avenue and Buckeye Road were taken and noted during 
the field reconnaissance. Copies of those photographs and field notes are included in 
Appendix C. 

HYDROLOGY 
.. ................................................... 

The peak 100-year discharge estimated in the Zone A Study for cross sections 50 to 60 
was reported as 2,820 cfs, decreasing to 2,440 cfs at section 60. Additional hydrologic 
analyses were deemed unnecessary and the discharge rates determined for the Zone A 
study were used for the detailed floodplain delineation. 

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 section is located 
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upstream of the last Zone A Study cross section, to that downstream section number. For 
example, cross section 50.193 is located 0.193 miles upstream of the Zone A Study Cross 
Section 50. 

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 the local differences in bank station locations and 
roughness elements. The selected values are summarized in the HECRAS output 
provided in Appendix E. 

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 supplemental 
field survey data, 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 thalweg line. 
The cross sections are oriented to be perpendicular to the 100-year floodplain and not 
necessarily to the thalweg line. Left and right bank stations were set to bracket the 
incised portion of the main watercourse and to allow for the development of a floodway. 

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 D. 

Boundary Conditions - the upstream starting water surface conditions were set to start 
with critical depth. The downstream starting water surface conditions were set at the 
approximate energy slope used in the Zone A Study for this reach. Pertinent excerpts 
from the Zone A Study are provided in Appendix A. 

Floodway Encroachments - initial encroachment stations were estimated using 
Floodway Method 4 (equal conveyance reduction) and target values of 0.9 and 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). 

There are two tributaries that enter the modeled reach between sections 50.245 and 
50.476. Per direction of the Flood Control District of Maricopa County, arbitrary 
floodway limits were delineated up each tributary to the limit of the main branch 
floodplain. These limits were established by offsetting a distance of 10 feet from the 
right and left bank of each tributary wash. No analysis was performed in setting the 
floodway limits for these tributaries. Any continuance of the delineations upstream along 
each of the watercourses will require an analysis of the junction with the main stem and 
re-establishment of the floodway limits using equal conveyance reduction methodology. 

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 E. The floodplain and 
floodway limits, along with base flood and floodway elevations, are indicated on Exhibit 
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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 indicate that a total of eight residential structures exist 
within the floodplain, none of which are located within the floodway. 
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Slope Calculations 

(listed from south to north, west to east) 

Table E.5-1 
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Slope Calcula t ions 

Table E.5-1 

(listed from south lo north, west lo east) 

Slope 
0.0055 

Interval / Change In 
Le;gth I Elevltion 

[ 1 1 1  
1818 1 10 

Reach Length 
Iftl 
660 

Wash Reach 
2 

Cross Sections 
10-20 
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@ SECTlON 4: HYDROLOGY 

f 
4 4.1 Method Description 

An arealrunoff relationship was developed as a means of calculating the 100-year 

peak flows for this project. This relationship was based on the results of a HEC-I 

a model developed for the Luke Wash Floodlnsurance Study prepared by Coe & Van 

b Loo Consultants, Inc. in 1992 (Reference 3). The model developed by Coe & Van 

Loo covers most of the watershed contributing to the washes to be delineated. 

However, concentration point locations and level of detail encountered in the model 

are not adequate to develop peak flows for individual washes within the watershed. 

To obtain the level of detail desired for this project, the flow values obtained from the 

Luke Wash FIS study were plotted against the contributing area as shown in Figure 

e 2 .  I t  is apparent that most of the plotted values fall into a narrow band. A line falling 

0 at the upper limit of this band was considered to be a conservative estimate of the * tlow for this particular area. Based on this line, an equation was developed to 

: estimate flows at desired concentration points. The only required parameter for this 

equation is the contributing area. 

1.2 Parameter Estimation 

8 12.1  Drainage Area Boundary 

Based on the topographic mapping information and aerial photography, the 

0 watershed was divided into several sub-basins to obtain the contributing area 

@ for desired concentration points. The basin boundaries are shown in Plates I 

and 2 located in the pockets at the end of this report and half size copies are 

included at the end of this section. 
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The basins previously developed under the Luke Wash Flood Insurance Srudy 

(Reference 3) were not used in this study because they do not accurately 

depict the drainage conditions, in the upstream reaches of the watershed. The 

hydrology developed under the FIS focused on the lower portion of Luke 

Was11 Upstream boundaries, even though adequate for the FIS, were not 

accui ite nor detailed enough for the purpose of this study. 

Wate: .hed Work Map 

The 1, .tershed map was based on USGS 7.5 quadrangle topographic maps 

(Rcfc. :rice 14): 1996 aerial photography geo-registered on the State Plain 

Coor x t e s  System (Reference 2), and the LIDAR mapping as described in 

Secti. I 3 of this report. The watershed maps are presented in Plates 1 and 2 

locat,. in the pockets at the end of this report. Also half size versions are 

incli~ at the end of Section 4 - Hydrology. 

Mosr the watercourses in this study are wide shallow streams that are not 

very !I suited for gaging. No gaging stations are located within the study 

area . it is unlikely that watersheds similar to the study area are gaged. 

Statis I Parameters 

The :' iona Department of Water Resources (ADWR) developed regional 

regret >n equations for the area (Reference 4). However, these equations are 

very sral and, as shown in Figure 2, tend to significantly overestimate the 

peak I off in the study area. ADWR regression equations were developed 

based gage date across the entire region and is better representative of 

larger. 3tter-defined watercourses. 

The m 'lodology used to develop the hydrology for this study does not 

require 'ie use of precipitation values. The original Luke Wash FIS 
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(Reference 3) contains precipitation Values that were use'to generate the 

HEC- 1 for the study area. 

4.2.6 Physical Parameters 

4.2.6.1 Watershed parameters 

The only parameter required to develop the hydrology for this 

project is the drainage area. Drainage contributing areas were 

estimated from the project's work maps (See Plates 1 and 2). 

4.2.6.2 Storage routing parameters 

Storage does not appear to play a large part in reducing peak flows 

w within the study area. However, both Interstate 10 and the 

Southern Pacific Railroad could provide some storage. According 

to the Luke Wash FIS (Reference 3) the railroad will be 

overtopped by flows much less than the 100-year event and most 

likely will be breached by the time the 100-year runoff reaches the 

railroad. The same study shows that the reduction of flow at 

a Interstate- 10 is not significant due to many culvert crossings (see 

E Appendix E-4) and limited storage volume available. The 

methodology used in developing the flows for this project does not * 
e consider storage directly. However, since the original study used 

* to develop the peak flow equation includes storage upstream of .. Interstate-10, this parameter is factored in the calculation of the 

r) peak flows. For more details see Section 4.3 

C, 
0 4.3 Problems Encountered During the Study 

C 
# 4.3.1 Special Problems and Solutions 

@ 
4.3. I .  I CAP Overchute 

C * 
@ 
8 9 E n ~ t ~ l i t l ~  Page No. 4-4 

C 



There is an overchute crossing the CAP Canal on the northern 

boundary of the study. The design flow for this structure was not 

available, and since the area is outside the Luke Wash watershed, it 

was not included in the FIS model. Developing the hydrology 

upstream from this structure was outside the scope of work for this 

project. However, in order to obtain an approximate flow in Wash 

T3N-R5W-S28N, an analysis was performed to estimate this flow. 

It was assumed that during a 100-year event, the overchute would 

he flowing at maximum capacity. The capacity of the structure was 

estimated assuming critical depth at the drop on the downstream 

end of the overchute. To be consistent with the rest of the study, 

this flow was converted to an equivalent drainage area that can be 

added to the downstream contributing areas to obtain the total 

downstream flows. For detailed calculations see Appendix D. 

4.3.1.2 Storage reduction 

Storage reduction was not included for this study. However, the 

hydrological equation developed for this study was based on the 

flows obtained from the Luke Wash FIS, which accounts for 

storage at Interstate 10. Therefore, the equation reflects some of 

the effects of storage at Interstate I0 as estimated in the Luke Wash 

FIS. 

The flowlarea points plotted in Figure 2 include both areas 

upstream and downstream from Interstate-I0 that do not include 

storage. However, for the larger areas encountered as flows 

combine and move downstream crossing Interstate-l 0, storage 

effects are included in the ploned points. 

Calibration 

Flows estimated for this project are based on the Luke Wash FIS hydrology model 

previously approved by FEMA. In addition, the results obtained during this study 
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Basin Areas 

Table D-1 

Bas~n ID 

1 
2 

2A 
2 8  
2C 
3 

3A 
38 
3C 
4 
5 
6 

6A 
6 5  
6C 
6D 
6E 

~ ~ - ~ - ~  - - 

6F 
6G 
7 
8 
9 

9A 
98 
9C 
10 
11 
12 
13 
14 

14A 
148 
14C 
15 

15A 
158 
16 

Area 
Acres 

581 
731 
40 
369 
322 
822 
262 
341 
218 
732 
341 

1.731 
322 
305 
189 
97 

217 
491 
110 

1.514 
346 

1.425 
560 
200 
665 
761 
264 

1,220 
520 

1,478 
1,022 
297 
159 
890 
543 
347 
200 

Area 
s-n 

25,306.851 
37,855,170 
1,754,495 
16,091,257 
74,009,418 
35.798.208 
11,433,080 
14,850,614 
9,514,515 
31,900,532 
14,835,226 
75,383,527 
14,078,549 
73,277,006 
8,216.052 
4,240,957 
9,438,619 
21,382,899 
4,809,445 

65,952.557 
15,067,652 
62,062.529 
24,376,486 
8,726,648 

28,959,395 
33,764,265 
11,491,508 
53,158,085 
22,661,704 
64,371.582 
44,528,721 
12,916,483 
6,926,378 
38,779,303 
23.671.218 
15,108.085 
8,720,989 

Area 
s-miles 

0.908 
1.143 
0.063 
0.577 
0.503 
1.284 
0.410 
0.533 
0.341 
1.144 
0.532 
2.704 
0.503 
0.476 
0.295 
0 152 
0.339 
0.767 
0173 
2.366 
0.540 
2.226 
0.874 
0.313 
1.039 
1.190 
0.412 
1.907 
0.813 
2.309 
1.597 
0.463 
0.248 
1.391 
0.849 
0.542 
0.313 



Table D-1 

Basin ID Area 
s-miles 

Area 
s-fi 

Area 
Acres 
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Flow Calculations 

(C listed from south to norlh, \lest to east) 

@ 
0 
9 
a 

6 
C * 
3 
6 
0 
0 

e 
@ 

: 
C 
9 

e 
d 
fa 
a * * 
0 
C 
a' 
@ 
Ci 
C 
6 
Q 
a 
1) Table D-2 

Q 
0 



Flow Calculations 

(l~sted from south to north west lo  east) 

T3N-RSW-S30 

I I I 

T2N-R5W-S31 113 27ilndian School Rd I 0.8131 770 
(DICKEY NORTH) 11318 I 28~11-10 2.0321 1400 

I I I I 

Wash 

T3N-RSW-S31 

T1N-RSW-SO5 
(DICKEY SOUTH) 

I I I I I 
T1N-RSW-S30 1228.59A 60) Buckeye Al~gn. 1.083 1 930 

[ 2 2 ~ . 5 9 ~ , 5 9 ~  I 5 9 ~ / B r o a d w a ~  Align. I 2.8741 1770 

Area 

[sqmlsl 
0.577 

2C 
2B.2C 
2(2A,ZB,2C) 

Table D-2 

100 yr 
Flow 
[cfsl . 

610 

13.18.19 
13.18.19.58.22A 
13.1 8.1 9.58.22A.57 
13.1 8.1 9.58.22A.57.56 

Location 

Peorla Ave 

Basin ID No. 

28 

5R 
5C 
6R 

Conc. 
Point 

5L 

28C 
51 
52 

53R 

Peoria Ave. 
Peoria Ave. 
Peoria Ave. 

0.503 
1.080 
1.143 

1750 
2180 
2440 
2820 

1-10 DickeyIZnSw 32 
Van Buren 
Buckeye Rd. 
Lower Buckeye 

560 
920 
960 

2.828 
3.943 
4.681 
5.808 



, a-.r i.A 

Flow Calculations 

(I~sted from south to north. )vest to east) 
I I I Conc. 1 Location I Area 1 100 vr 1 

Basin ID No. 

6.14.21A.218 13C Indian School Rd 5.487 2710 
6.14.21 14R Thomas Rd. 5.897 2840 
6.14.21.20 14C Thomas Rd. 6.409 3010 
6,1421.20.25 15R 1-10 6.649 3080 
6.14.21.20.25.24 15C 1-10 7.222 3250 

TZN-RSW-S33W 20 14L Thomas Rd. 0.513 560 
I I I I I 

TZN-RSW-S21 1148 70LICamelback Rd. 0.463 1 530 

I I I I I 
TZN-R5W-S05E 16C 1 O L /  Noflhern Ave. 0.2951 390 

I I I I I 

I I I 

TZN-R5W-S28 2 ' H  I 12 Came bacn Ra I 0 3651 450 . . -. 
2113;:A 13R [no 3n Scnool Rd 04741 540 

I I I I 

I 
T3N-RSW-S28N Upstream of CAP est~mate CAP Overshute 4460 

3A 3R Cactus 0410 4950 
3A 3 8  3C Cactus 0 943 5300 
3(3A 38 3C) 4 Peorla Ave 1284 5500 

I 
T3N-RSW-SZO 38 3L Cactus 0.533 580 

T3N-R5W-SZIS 300 2 Cactus 0.205 310 

T3N-RSW-SZIN 30 '8 1 Thunderblrd Rd 0.358 450 
I I I I 

Railroad Crossing ~~hillips.59.51.50.10.12.48.47,16,46.45 48.491Railroad I 39.4821 10030 
at  TIS-R5WS32 and I I I 
TIS-RSW-S17 I I 

Table D-2 
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Y :I LUKE WASH FCD 99-03 

5 
(D 

7 
5 

'1 6 FIGURE E2 - WASH: TIN-R6W-SO5 (DICKEY SOUTH)-40 - 

ZONE A - DELINEATION OF WATERSHED "PP" 

Normal Depth Resutls 

Cros9-Section: 40 
Elevolion: 1007.98 I t  MSL 
Depth: 3.51 I t  
Discharge: 2820.00 cls 
Energy Crodient: 0.0044 11/11 
Froude Number: 0.2864 
Flow Regime: Subcrilicol 
Flow Areo: 926.83 sq ll 
Average Velocity: 3.03 11,'s 
Maximum Velocity: 3.42 fl/s 
Composite n: 0.051 
Hydraulic Radius: , 1.74 fl 
Wetlcd Perimeter: 532.33 11 
Wetted Top Width: 532.25 It 
Crilicol Slope: 0.0632 11/11 



Norrnol Depth Rarulls 

Cross-Saclion: 50 
Elevation: 1019.32 11 MSL 
Depth: 5.50 11 
Dilchorgc: 2820.00 cls 
Energy Crodicnt: 0 .0044 11/11 
iroude Number: 0.218 
Flow Regime: Svbcriticol 
Flow Are.: 1219.28 o q  11 
Averogc Veloclly 2.31 l1/s 
Moximum Velocity 2.60 it /= 
Composile n: 0 .0485 
Hydro~lic Radius: 1.11 11 
Welled Perimelei: 1100.95 11 
Welled lop Wdlh: 1100.67 11 
Ciilicoi Slope: 0.1044 11/11 

- 

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

FlGURC: C2 - WASH 1 1 ~ - R 6 W - S O 5  (D ICKEY SOUTH)-50 9 EntellusTU 



Norm01 Depth Resulls 

Cro~r-Section: 6 0  
Elerotian: 1033.08 i t  MSL 
Depth: 4.20 I1 
Discharge; 2440.00 CIS 
Energy Gradienl: 0.0048 11/18 
Floude Number: 0.2509 
Flow Regime Subcriticol 
Flow Area: 836.64 s q 1 I  
Average Veloslly. 2.93 11,'s 
Maximum Velocity. 3.03 11,'s 
Composite n: 0.0476 
Hyjroulic Rodius: 1.54 I t  
Welled Perimeter: 543.54 11 
Welled lop  Width: 543.29 1, 
Critic01 Slope: 0.0778 11/11 

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

FIGURE E 2  - WASH T I N - R 6 W - S O 5  (DICKEY S O U T H ) - 6 0  Entellus 



Normol Dsplh Results 

Cross-Section: 70 
Elemtion: 1053.53 I t  MSL 
Depth: 6.91 II 
Discharge: 2180.00 CIS 
Energy Grodienl: 0.0065 11/11 
Froude Number: 0.2341 
Flow Regime: Subcritical 
Flow Areo: 624.38 rq I t  
Avemge Velocity: 3.48 I l l s  
Moximum Velocity 4.55 l t /s 
Composite n: 0.0487 
Hfiroulic Rodius: 1.33 I t  
Welled Pcrimeler: 470.34 I t  
Wetted Top Width: 469.00 11 

I I Criticoi Slope: 0.163 11/lt 1 

1. 
1 
c 

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

FIGURE E2 - WASH: TIN-R6W-SO5 (DICKEY SOUTH)-70 9 Entellu~~~ 
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P2. Just south of Buckeye Road looking upstream 



P3. Same point as PL .--king upstream at left branch. 
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P5. Standing in the lei? branch looking downstream at Buckeye Road crossing. 

P6. Looking west at Buckeye Road crossing. 
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TIN-RGW-SO5 - Reach 50 to 60 Plan: Floodplain and Floodway Model 
River= TINR6WSO5 Reach = 50 to 60 RS = 60 

- s 
C 
0 .- - 
S! m 
G 

9200 9400 9600 9800 10000 f0MO 10400 10600 10800 17200 

Station (ft) 



TI N-RGW-SO5 - Reach 50 to 60 Plan: Floodplain and Floodway Model 
River = TlNR6WS05 Reach = 50 to 60 RS = 50.537 

1038 

1036 

1034 

Encroachment 
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TIN-R6W-SO5 - Reach 50 to 60 Plan: Floodplain and Floodway Model 
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TIN-R6W-SO5 - Reach 50 to 60 Plan: Floodplain and Floodway Model 
River = TlNR6WSO5 Reach = 50 to 60 RS = 50.390 

1032 

1030 

1028 

- 
5 
c 
0 .- - 1026 m > 
(Y iz 

1024 

1022 

1020 
9200 9400 9600 9800 I0000 10200 10400 10600 10800 

Station (fl) 



TI  N-R6W-SO5 - Reach 50 to 60 Plan: Floodplain and Floodway Model 
River = TlNRGWS05 Reach = 50 to 60 RS = 50.348 

1030 

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

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

1028 
......... 

Bank Sta 

1026 Encroachment I L-..~-. - s 
C 
0 .- - m > m 
E 

1024 

1022 

1020 
9400 9600 9800 10000 10200 10400 

Station (ft) 



TI  N-R6W-SO5 - Reach 50 to 60 Plan: Floodplain and Floodway Model 
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TIN-R6W-SO5 - Reach 50 to 60 Plan: Floodplain and Floodway Model 
River = TlNR6WSO5 Reach = 50 to 60 RS = 50.193 
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TI N-RGW-SO5 - Reach 50 to 60 Plan: Floodplain and Floodway Model 
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H P C - U S  varsi.. 3.0.1 iar 1001 
0,s. liw c0.p of Enginears 
Hydrologic Engineering canter 

6 0 9  second street. Suite D 
Davis, California 95616-4687 

(916, 756-1101 

PYYl DATA 

Plvl TiL1.z rlo~dplain m d  rlwdray Hods1 
~1vl  rile i x~\proj~c~a\&g~ncy\~CDIC\20011005\ta~k~~Tlm6WS5 ms\~E-IUIS\TIXa6YsOs~soto6o.~Ol 

G e m t r y  Tiel., Pri.ti.g Condition (Mcsarry 
Geometry ril. i x~\projec~s\Aganey\~WMC\1001COOS\taskIIT1Xa6WSI mS\XIC-IUB\T1NR6W805550tt60.g01 

.,ox TiLI. i mistin Condition 100-war 0 - . I P / l l l  
i i xi\p~oj~c~e\lig~ncy\~WUC\1001100S\tttkII~I~6~S mS\HaC-W\TIXa6WS05550t060.f01 

Plan S W r y  I . f O m r i O n i  
Mube. OI, cr... section. . I, Xulitple qening. . 0 

Nlverts . 0 Inline Weirs - 0 
Bridge. - 0 

E0mp"k.Lion.l InfO-Cion 
water ~urface calculation tolmrvlca - 0.003 
C.iL1c.I d.Pth c.1cu1.ton to1.ranc. . 0.003 
Maximum n h a r  of intmrationa - 10 
~ l u h  ditcsrencm tolsrance - 0.1 
llor t01aranea factor - 0.OOI 

xncroacmnt Data 
.pU.I convayylca . TN. 
Lett Offsat . 10 
aisht offset - ID 

River - T1NR6WS05 Peach - 50 to 60 
RS ~rofile x*b.rhod value1 valua2 

C z;..,. :: : 4 . 9  
4 . 9  

50.116 PI 3 4 . 9  
4 . 9  
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H P C - U S  varsi.. 3.0.1 iar 1001 
0,s. liw c0.p of Enginears 
Hydrologic Engineering canter 

6 0 9  second street. Suite D 
Davis, California 95616-4687 

(916, 756-1101 

PYYl DATA 

Plvl TiL1.z rlo~dplain m d  rlwdray Hods1 
~1vl  rile i x~\proj~c~a\&g~ncy\~CDIC\20011005\ta~k~~Tlm6WS5 ms\~E-IUIS\TIXa6YsOs~soto6o.~Ol 

G e m t r y  Tiel., Pri.ti.g Condition (Mcsarry 
Geometry ril. i x~\projec~s\Aganey\~WMC\1001COOS\taskIIT1Xa6WSI mS\XIC-IUB\T1NR6W805550tt60.g01 

.,ox TiLI. i mistin Condition 100-war 0 - . I P / l l l  
i i xi\p~oj~c~e\lig~ncy\~WUC\1001100S\tttkII~I~6~S mS\HaC-W\TIXa6WS05550t060.f01 

Plan S W r y  I . f O m r i O n i  
Mube. OI, cr... section. . I, Xulitple qening. . 0 

Nlverts . 0 Inline Weirs - 0 
Bridge. - 0 

E0mp"k.Lion.l InfO-Cion 
water ~urface calculation tolmrvlca - 0.003 
C.iL1c.I d.Pth c.1cu1.ton to1.ranc. . 0.003 
Maximum n h a r  of intmrationa - 10 
~ l u h  ditcsrencm tolsrance - 0.1 
llor t01aranea factor - 0.OOI 

xncroacmnt Data 
.pU.I convayylca - TN. 
Lett Offsat . 10 
aisht offset - ID 

River - T1NR6WS05 Peach - 50 to 60 
RS ~rofile x*b.rhod value1 valua2 

C z;..,. :: : 4 . 9  
4 . 9  

50.116 PI 3 4 . 9  
4 . 9  
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plow Tiria, =xistin Condition 100-yaar Q - -?P/sW 
.la rile i x~\proj~ota\rgency\rL?IMC\lOOI1OO5\tttkI~T1ML6WSI mS\HOC-R1S\T1~61S05550tt60.t01 

Momot Iy  Tltl., .xisting Condition Qe-try 
*-try rile i xi\pro~ecte\Aglg.ncy\~~~C\1001~D05\tttk4~Tlm6WS5 IDB\~C-~S\T1ML6WS05950L~60.901 

CROSS SECTION RIV~PI TlMLLWSOI 
PSIIMs 50 CO 60 RSi 60 

.. 
D..c.iptioni 
skation rlevation ~ a r a  n u  23 

St. .lev sta E1.v s t *  E l  St. slev 
9167.1 1034.71 9171.1 1034.15 9164 1034.15 9598.2 1031.12 
9701.6 1011.01 9719.9 1031.15 9851.5 1031.91 9981.4 1030.5 

10000 1016.01 10003.3 1016.1 10011.9 1019.85 10111.4 1031.6 
10338.1 1031.18 10119.5 1031.55 10513.3 1033.31 10614.6 1 0 3 4 . 5 2  
10861.1 1011.17 10989.1 1039.15 11053.1 1038.11 

x-ingm. n value. n u  3 
St. n Val sta . v.1 sta n Val 

9367.3 .05 99111.4 .065 10011.9 .05 

n& Star Lett Right Lengths# Lett Chuul.1 Right Coatf Conkr. -pan. 
9911.1 10012.9 490.71 500.51 491.45 .I .3 

CROSS 9.CTxon omm Prolile XPr 1 

CIit W.S. l i t )  
..O. Slop. ltL/ftl  
0 Total ICLSI 
Top Width l f t l  
vai mral irt/nl 

m i  ~ p t h  (re) 
Con". Total lcf .)  
Lmngth l kd .  l f t l  
*in Ch .1 1st) 
Alpha 
rrcrn ~0.s ( f t )  
C ' P Lo.. l f t l  

It. n-Val. 
RaaCh Len. lfL1 
.lo" Area 1.. it1 
area 1.q t t l  
x l o r  ICf*) 
TOO width l f r l  

Wetbad Per. l f t l  
Shaar I lb lsq  f t l  
3kre.m P m r  l l h / f t  - 1  

warningi ~ h m  .*argy loss graeter rhln 1.0 ft 10.3 n1. between th. currant and prmvious cross 
..CtiO.. Thi. m y  Indi0.t. the n..d for additional cro.. ..cLion.. 

z.a. Ele" l f t l  
"el "*ad l f t l  
W.S. E l m  l f t l  
Crit Y.S. Iftl  
x.0. slop- l f t f f t l  
Q Total ISfS) 
Top Width l f t l  
7.1 Total 1frl.l 
M u  Chl Dprh l f t l  
Con". Tats1 1ct.1 
Length wed. l f t l  

Profila OP. 2 

1034.34 I1a.t 
0.31 YL. n-Val. 

1034.02 iaech Len. I f t l  
1032.18 ,la Area I S Q  f t l  
0.004111 i r a a  (.(I f t l  
1110.00 .la lcfal  
119.16 TOP Width l f t l  
4.50 Avg. V.1. l f t / s I  
8.02 "ydr. Depth l f t l  

18041.9 conv. (ore) 
496.48 Wattad Per.  l f t l  

Lmft OQ Ckmnnnl Right OB 
0.050 0.065 0 . 0 5 0  

190.11 500.53 492.45 
33.15 211.83 297.31 
13.$5 111.83 237.31 
111.61 1061.90 1153.47 
10.00 3l.50 8 1 . 1 6  

3.55 5 .04 4 . 1 2  
3 . 3 4  6 . 1 2  3.3'1 

1819.7 1 6 6 1 9 . 5  19542.7 
11.18 33.23 90.38 
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sin Ch El l t t l  1 0 1 6 . 0 0  Shear I l b l ~ g  Ltl  0 .65  1.64 0 . 8 4  
Alpha 0 3  Stream Power i l b l f t  81 1.31 8.25 1 . 5 6  
FrcLn L0.a itt) 1.61 Ru VOlune l a c r e - f t l  10.29 1 9 . 1 5  11.29 

warning, =ha crow ~ ~ o t i o n  had to be  .~t.ndsd ~sxrically during ths crstical depth caleularion~. 
~srning~ =he .norgy loss was g r . . ~ . ~  than 1.0 f r  10.3 r 1 .  ba r reen  the murremt and previous cross 

SecLion. This l a y  indicate th. nasd f o r  adaiti.n.1 croaa ascrion.. 
warning, =he parabolic search method failad to convmrg. on critical depth. The program will try t h e  

ET0.B ..Cti.. .li~./.~Eant method ro fin* critical dnprh. 

CROSS SBCTION RTVBPi T1NWWS05 
REAM2 50 to  60 PSI 50.537 

CROSS SICTIONOrnPrn 

E.G. El." l t t l  
"#I "*ad ( t t l  
X.S. =lev ( r t )  
crit Y.S. ( r e )  
E.0. S10pe l f t l i t l  
Q Total ICt(i1 
Top Width ( t t l  
"el T o t a l  Llt./.I 

cbl ~ p t h  1 s t )  
Con". T o t a l  1ct.1 
Lmngth Wtd. l fk l  
*in cb El l f t l  
Alpha 
rrcm MSS I t k l  
C L P LO.. l f t l  

1 

Element 
lt. n-Val. 
ReaCh Len. l f t l  
,lo" are. I.P f t l  
Ar.a ( S q  t t l  
Flow ICfSI 
Top Width ( f t l  
~ v g .  vai. ( f r l s l  
Hydr. Dwth l fk l  
Eon". 1Cf.l 
Wethad Per. IfCI 
S h a r  I I b I s a  tL1 
Stream Porar I l b l f t  
Fun "Olurs l a c r e - f t  

m (acres1 

warningi energy l o s s  re. greatar than 1.0 ft (0.3 11. bsrraen rha currank and pravious cross 
.*ctio.. Thi. m y  indicate th. n..d tor addibion.1 crosa secrion.. 

CROSS SECTTON OUTPUT Protila UP. 1 

I.0. El." 1st) 
Vel Head ( f t l  
W . 8 .  S l a v  I f e l  
crit 1 , s .  ( i t 1  
I.0. Slop. I f t l l t l  
Q T o t a l  I C ~ S I  

Top Width ( f t l  
v.1 m t m l  l t t l s l  
Max Chl Dpth l f t l  
con". TDL~I Ice.) 
LangLh WLd. ICtl  
*in Ch PI1 ( t t l  
Alpha 
rrcm mss l i t )  
C L . &... l i t 1  

V t .  =-Val. 
Reach ,.en. l i t 1  
.lo" lra. I.q i t 1  
Are. 1.q s t 1  
.lor, ( c f s l  
mp Width l f t l  
A,.=. voi. (re/.) 
Ilyd*. Depth l f t l  
COW. (cr*) 
~.tr.d par. (it) 
Sham I I b I a p  i t 1  
S L r e u  Po-. l l b l l e  .I 
c7,m "01- l .c*~-ft l  
Fun SL 1.c.e.1 

warningl m a  crass saction had t o  be extended vertically daring tha critical depth calculation*. 
w~rnimg~  he energy loas "as g r ~ ~ ~ ~ ~  than 1.0 f t  (0.3 *I. b a t w a n  thm ourrent and previous smss 

section. This ma,. indicate the n.*d tor ad.3ieion.l cross .eccion.. 
r--l..". m.. n.nhnlir -tbd *.%led to c..v.rp. on mriti0.1 depth. Th. program "ill cry th. .-- ...--- - 

cross section s~icmlsacanr method to find critical dapth. 

- ~ - ~  

station Pl.vatio. Dee. r.- 11 
St. El." St. El*" St. x1.v St. 1 St. llev 

9161.1 1036.1 9317.7 1031.93 9398.1 1011.37 9558.11 1030.72 9591.8  1030.115 
9118.1  1030.36 9761.1 1030.18 9851.5 1030 9911.4 1027.11 9918.9 1018.03 
9996.1 1023.11 10000 1 0 2 3 . 1 6  10017.9 1013.29 10018 .1  1027.16 10089.5 1028.6 

10171.8 1 0 2 9 . 3 2  10261.1 1019.74 1031'7.1 1019.9 10319.9 1030.16 10434.1 1031.91 
10546.6 1011.59 

Ilannin9.s n Val,... n- J 
St. n Val St. n V.1 sra lt Val 

9162.2  .05 PPlS.9 ,065 1002e.8 .05 

File: TlNR6WS05-50to60-rep.doc Appendix E 
HEC-RAS Ouput 

Page 3 of 15 



BML seai ~ a t t  ~ i g h r  Lsngthas lraft channel ~ i ~ h t  coaft Contr. Expan. 
'1'178.9 1 0 0 2 8 . 8  418.62 451.08 453.83 .I - 3  

CROSS SECTTO" OUTPUT Profile UP? 1 

LC. xlov l t r l  
vei xaad ( t r l  
Y.S. Blev I f t l  
C.it Y.5. I f t l  
9.0. Slop. I f t l f t l  
Q Total iCf*l 
Top WidLh l f r l  
V.1 Total Ifrl.1 
W a r  Chl Dmth I C E )  
mnv. Total (cf.) 
Length rrd. i f t l  
*in Ch El I t L )  
Alpha 
rrern LO.. l f t l  
C L D LOSS l f t l  

warnings mnnrgy loss "as grelrer tho. 1.0 t t  (0.2 hsbaen the currmnt and ~ravious aros. 

saction. =hie my indicate the for addit&ona~ cross eoction.. 

moss SlCTlO" OOTPOT Pl0til. XPI 2 

I.C. ,lev l f t l  
V-1 Haad l i t1  
W.S. I,." ifkl 
C.it w.4. I f t l  
I.0. 81.p. I tLIt t l  
P Total lets1 
Top Width l f r l  
v a l  =oral ( f t l s )  
M u  Ehl Opth l f t l  
con". m e a l  lots) 
Length Wed. i f t )  
X i n  Ch XI (tt) 
Alpha 
zrcm LOSS ( t t l  
C ' E LO.. l f t l  

Right 08 
0.050 

451.83 
"t. =-Val. 
RaLCh LBn. l f t l  
,101 *=.a I.. f t l  
Area isx tt, 
llD" ICfSI  
Tor, Width let1 

warnings Th. cross saction had to be axtsnd.d v.rtica11y ducins the critical depth cal."l.tionl. 
warning, ~ h m  energy 10.. graatar thM 1.0 ft (0.3 = I .  betw-n the currant and prmvious cross 

ehction. This may indicska tha maad tor addirionai Cr0.E SactiOlr.. 
1aFllimgs Th. pnraho1ic search mthod tailad to conv.lg. on critical dWth. The grog... "ill try the 

c r o ~  section ~lleal~acult mkhod to find critical depth. 

10618.4 1030 .11  

luuling*. . Value. n2m. 3 
sta n val SL. n "11 st. n Val 

9361.3 .05 9972.1 , 0 6 5  1 0 0 6 9 . 1  .OS 

sank stas mrr aight ~angth., heft channel Right cost t  Contr. mul. 
9971.1 10069.7 111.43 111.76 111.81 .1 .1 

Loft Lave. Station- 9894.6 lilavarion- 1019.06 

CROSS SPCIITOX ODTPOT Profil. 110. 1 

..e. z1.v l f t l  
Val Haad l e t )  
*.S. li1e.v lft.) 
crir w.8. ( f t l  
l.0. SlWe i f t l f t l  
Q TOt.1 IOtSl 
TOP width l f t l  
"el T0L.l iftl.1 
*ax chi Dpth i f t l  
Conv. Total Iefsl 
~engch wtd. lfer 
*in Eh El l f t l  
Alpha 
rrcrn LOSS i t r l  
E L E LOSS l t t l  

Element 
W t .  n-"el. 
Reach Len. (It) 
l l m  ar.1 1.q f t l  
U s .  1.q r r l  
.lo" i~i .1  
TOP Width l f t l  
Avg. Val. lC~I01 
Hydr. Depth l f t l  
Con". lets1 
Wetrmd Pmr. l f t l  
Ehelr l lh/sq t t l  
S t r e u  Porar IlbItL s l  
NI "01- lacre-f t l  
Ru S* l.C...l 

CROSS SnCTrON OUTPUT Pr0lil. UP, 1 

zert os channel Pighr 08 
0 . 0 5 0  0.065 0.050 
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9966.1 10031.5 292.01 195.68 193.17 .I . I  
Laft Levee Station- 9169.9 ilavafion- 1 0 1 6 . 6  

(. CROSS SBETTOX OUTPOT Profile llP? 1 - 
B.0. =lev let1 1016.56 Elemant Left 08 Chara.1 Right OB 0)  Val Read let1 0.23 W t .  n-Val. 0.050 0.065 0.050 
W.S. XI-v l t r l  1015.13 no.&. can. l t r l  291.07 295.68 293.17 

1011.93 illox Area 1.q f t l  179.17 374.10 301.18 
119.17 371.10 301.18 

a ~ o t a l  icfsl 2820.00  lor ICISL 315.89 1699.16 714.96 
Top Width l f t l  431.49 TOP Width l f t l  114.00 61.40 190.09 

3.30 Avg. Vel. If t /s l  1.93 4.53 2.57 
I- Chl Dpkh l f t )  7 .21  Hydr. D o p a  If*)  1.03 5.56 1.51 

41261.1 Eonv. IcTaI 5428.9 16669.1 12163.3 
Langth Wtd. l f t l  294.11 WatLsd Per. l f t l  174.03 68 .21  190.11 
"in ch rl ( f r l  1019.10 shear (lblsq st1 0 . 2 6  1.39 0.40 8 A,,, 1.31 Stream Power I lb l f t  el 0.50 6.31 1.03 
ZTCm LO88 If t l  1 . 6 1  NI "01- laor.-ftl 1 6 . 4 6  11.11 9.04 
c L x LOSS ( r t )  0.02 NI S.L I ~ C ~ ~ S I  15.41 1.65 9.73 

4 Naming, Tha enmrgy loss was graater than 1.0 t t  10.3 .I. b.rreen the current and prmious cross 
sectlor.. Thi. may i.dl".k. the need Lor additional 0ro.s .*crion.. 

CROSS SECTION O m P m  PTOII1. iPF 2 

S.O. El." 1st) 
Vel Haad I r k )  
W.S. .lev l f t l  
Erik W.E. I I k I  
E.0. Slop. l t r l t t l  
0 Total Ices1 
Top Widrh I t t l  
Val Total IttISl 
M u  Chl Dgth l t t l  
Con". Total IcfBI 
LangLh Wtd. l f t l  
.in Ch B1 l f t l  
Alp, 
m e r n  LOSS l r t )  
C L . LO.. l f t l  

Elemant 
lt. n-Val. 
Reach Len. l i t )  
Plow Area ISq f t l  
**a. 1.q fL1 
rlnr I"f.1 
Top Width l f t l  
Avg. "-1. I f t / s )  
wd.. mpth  1st) 
Con". IClSl 
Watted Per. l i t )  
Shmar Ilblsq it) 
str-lu Perax I lb l f t  
NI "01- 1.cre-ft 

Right 08 
0 . 0 5 0  

293.11 
9 r . 8 5  
31.85 

136.16 
10.00 
3.60 
3.111 

2210.1 
13.74 
0.65 
1.16 
2.85 
1.02 

wami,,g, Th. oon*ayulc. ratio (up.t...m co.vsyanca d1"id.d by dan.r..lu convayanc.1 is la.. 
than 0.7 or graater thr. 1.1.  his u y  indioata the need for additional oron- section.. 

warning, Th. . n a w  lo.. "a. great.. than 1.0 i t  (0.3 rn).  barre*. kh. svrrant and prviou. cro.. 
 tion. on. =hie my indicate rh. need fo r  additional cross vecrions. 

warning, =he parabolic vlrh~d failed to convarga on critical depth. ~ h n  programrill tly the 
cro.. section .1ica/..acant method to tlnd critical dapeh. 

N0L.I M"lti.1. critical d.ptha we.. t0"r.d a t  thi. location. Th. criticll d.peh with tha 1o..*t, valid, 

Station Zlavation Data n- 14  
st. .I." El. XI." St. llov Sk. Elor St. .lo" @ 9286.9 1021.6 9341.1 1024.15 9390.3 1 0 1 3 . 9 5  9419.3 1 0 1 3 . 8 8  9143.5 1014.35 

9415.3 1023.3 9511.5 1011.111 9589.6 1013.111 9635.5 1 0 1 4 . 1  9668.1 1024.48 
9115.3 1013.11 9764 1013.6 9801.1 1026.61 9811.1 1023.07 9941.5 1021.85 
9918.1  1021.1 9988.2 1018 lo000 1017.9 ~ooos.= 1olv.a 1ools.4 1021.1 

10111.7 1014 .1  10189.9 1016.1 10137.1 1016.88 10455 .1  1026.02 

s h  st-. ~ e t r  aighr ~ ~ n g t h s ~  L ~ L C  chm.1 Right coeft cone=. 
9978.7 10011.4 116.16 174.56 1113.61 .I 

In*clective ,la nuu 1 
St. L St. R 11-Y *IIP.P.nt 

888 I 

,.a. El.," [%I 
Val Head ( i t )  
W.S. El." l f t l  
crib W.S. Irt) 
I.0. Blop. ( t t l f r )  
a meal  (cf.1 
Top Width l f t l  
"a, Total Ifelsl 
"ax Chl Dgth l i t )  
Con". Total I"f.1 
Length Wtd. Itel 
"in Ch I1 l f t l  
A l p h a  
rram L0.B I f L I  

~ ~ - - -  - ~ .  
.lW ICt.1 
TOD width l f r l  

wettad Per. l f t l  
shsar I lblse  St1 
Seraam Pormr (Iblit .I 
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w.mlng, The eraas ..~clon had to bs a.rand.d verrisalLY dvrfllg the er1ric.l depth saleul.kion*. 
warnings =ha parabolic search failed to converge on critical depth The program rill tw the 

moss saction s ~ i c e l s e c a n t  method to find critical depth. 

CROSS SBCTION RIVERS TINMWS05 
R E A M i  50 to 60 W i  50 .150  

D..~ripLf~nl 
Station Elevation Data 15 

=lev SLI st. .lev S L ~  =I-v st. =lev 
9511.1 1012.61 9 5 5 5 . 3  1021.31 9580.1 1 0 2 2  9611.L 1011 .19  9 6 6 1 . 1  1021 .7  

9 6 9 2 . 1  1021 .45  9750.2 1011 .11  9115 1010 .5  9131.7 1018 .9  9839 .1  1018.37 

9816 .6  1 0 2 0 . 5 8  9876.7 1021.1 9917 1010 9961.5 1019 .67  9985.6 1 0 1 7 . 9 1  

10000 1017.01 10014.8 1016.14 10061.1 1019.1310081.23 1019.73 10131.4 1 0 1 0 . 9 8  
10145 .5  1011.11 10189 .1  1021.31 10191.2 1021.11 10331 .3  1012 .8  10478 .1  1012 .91  

CROSS SECTION DOTPOT PrOtil. #PI 1 

..a. Slav lrtl 
v.1 Haad lfrl 
W.S. I1.P I f f1  
crit W.S. l e t )  
..a. S l W .  lttlftl 
Q Total ICf.1 
Top Width lttl 
Ve1 Total lit/.) 
U a  Cbl Dpth (St) 
con". Total (eta) 
Length Wtd. (St1 
xi. Ch El t t t l  
alpha 
rrcm ~ o s s  t r t l  
C L . LO.. lftl 

I.& wiaeh' r t t ~  
Lvg. Y.1. 1ttI.l 
Xydz. Dspth ( t t l  
Con". l c f a l  
WetLod Per. lftl 
Shear I I b I s q  i t )  
stman Power Ilhfft s l  
Ciu VO1YU) I."..-ftl 

warning8 Tne conv~yulc* ratio (up.tr.m oomsymce d h i d s d  by d a m s t x e a  coavsyar%wl is less 
th.. 0.7 Or gr..r.r than I.,. Thi. m y  indicate the need tor .ddikional cross aeclion.. 

CROSS SZCTION OOTPOT PIOtila XPI 1 

1.0. El." lttl 
mad l e t ]  

W.S. .10v lftl 
crit W.S. Iftl 
,.o. slop. ltt/ft> 
Q Total I c ~ s l  
Top Width ( L t l  
Val Total t it/.) 
lax Cbl Dpth lttl 
Conv. Total l c f s l  
~angth urd. (St)  
*in Ch .l lftl 
Alpha 
rrcm L Q ~ S  t r t )  
c L I LO.. 1st) 

warn%mgi ~ h m  convayulce ratio (up.tra.n c o n u s y m c ~  di~idmd by dannrrelm c o n v ~ y a n s e ~  is 1m.s 
th.n 0 .7  or grsarar than 1 .4 .   hie my indicats the naad for additional cross .actions. 

.. 
Dmscxiptloni 
StlkiO. .l.".tiOn Data n- 1 1  

st. XI." St. Xi." St. 1 Stl El." Stl .lev 
9511 .5  1021.11 9618.09 1021 .79  9 6 1 1 . 9  1010 .63  9849.6  1016.85 9091.55 1018 .01  
9999 .6  1016.14 1 0 0 0 0  1016 .11  10011.4  1016.1810096.77 1018.04 10174.1 1013 .79  
10352 1010 .9  10529 .7  1011 .03  

xanning-ll n Values  m- 3 
st. n val sea n "a1 sea n Val 

9511 .5  . 035  9193.55 .03510096.77 ,035 

T..ff.cti"e l l o r  n- 1 
s t  L s t  x I l W  v.-ant 

888 

CROSS EP*ION DOTPOT Protile XPI 1 

P.D. z l n v  lftl 1011.01 ~l-nt zetr oe  ham..^ night 00 

vex m a d  I t C I  0 . 0 4  ilk. n-"11. 0.015 0 .035 0 .035 

W.S. P1.v lftl 1021 .98  Reach Len. l f t )  68 .14  6 6 . 6 4  66.02 

c r l r  W.S. l i t )  1016 .86  r l o v  A=-* l s q  c t l  566 .6% 1 0 1 0 . 8 5  184 .23  
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B.0. 81opa l€k/fkl 0.000205 Area tS% **I 566.68 1010.85 6 1 0 . 8 7  
a  oral c c t s ~  1820.00 slow 1cf.1 526.32 1192.24 501.43 
Top Width Ifel 929.21 Top Wideh Itkl 300.51 203.22 4 2 5 . 4 8  
7.1 T O L ~  ift1.1 1.31 A V ~ .  val. tcr ls)  0 . 9 1  1.77 1.04 
 lax chi ~ 9 t h  (re) 5 . 8 4  ~ydr. ~ a p r h  ~ t r )  1.89 1.91 2 .22  
Con". Total ICfsl 196110.1 Conv. Icfel 16719.4 1 2 5 0 1 1 . 1  34983.1 
LangLh Wtd. l f t l  67.91 Wetted Per. ( f L 1  100.51 2 0 1 . 1 6  218.14 
lin Ch El l i t1  1016.11 5he.r ilblmp f t l  0.02 0.06 0 .03  
Alpha 1.16 Strev P a e r  i l h l f t  a1 0.02 0 . u  0 . 0 1  
rrern LOSS 1ft1 0.01 CUI ~olune lacre-st1 6.11 5 .18  5.81 
c L s LOSS 1ft1 0.01 NI SA 1acrss1 5.94  1.17 6 . 5 1  

Warning, The 0onveyar.c. r-tio tupatrem conv~yancm divided by domstrea. sonvsyaneal is lass 
than 0.7 or greater than I.,. Thie moy indicaks tha n ~ e d  for additional crow se~kionm. 

CROSS SECTION OO'CFIPF Profi le  #PI 1 

B.D. Blsv (SLl 
Val m a d  l t t l  
W.S. .I*" let1 
crit W.S. I f t )  
E.C. Slope I f t / f t l  
a T O ~ ~ I  cctsl 
Top Widrh l t t l  
v.1 ~ o t a i  ~ f r l a )  
I(o. C h l  *th t t t l  
Con". Total lcfel 
Length Wtd. l f t l  
Mi. Ch .l trw 
Alpha 
rrctn LO.. IfLI 
C L P LO.. t E t 1  

Reach ,.en. t f t l  
Plow Area lsq €el 
Area 1.4 f t l  
,lor icr.1 
TOP Width l t t l  
*vg. "el. lft1.1 
Hyd.  Dwth l f t l  
Con". la*.) 
vatted~er. l f t l  
shear ( lblsu f t l  
Srrmm Polar l l h / t t  s l  
Cu. V O l W  tacre-fkl 
Cu. 5 1  laCree1 

Right 08 
0 .035  
66.01 
92.10 
92.10 
111.30 
10.14 
1.53 
1.58 

9488.0  
24.50 
0.05 
0 . 0 1  
2.36 
0.115 

warning, Th. EonveyanO. rario Iupsrrem ConvoyanC. dl"i.3.d by damakrav conv.yar.c.1 is laas 
khan 0.7  Or g...t.r =bar. 1.4.  Thi. ma,' indicate the need tor addlri0n.l oro.. saction.. 

Varnlngi Ths pazabolic ..arch mehod failed to converga rm Critical depth. The progrm w i l l  try the 
cma. secrlon slica/.ecant method ro find critical depth. 

CROSS SICTIOX RZVSRI T1M161505 
REAM* 50 Lo 60 IS$ 50.124 

INDO'C 
Psseriprloni 
station niavariom osta nuu 10 

B a n 2  Beas Lmtt Right bength.8 Lslt Channel night Coeft Contr. Expan. 
9968.3 10030.9 167 168.96 165.14 .I .1 

CROSS SICTZON OO'CPm Profile XP? 1 

E.O. I l ev  ( t t l  
Y.1 "*.a l t t l  
W.S. Elerr (re1 
CTik W.S. 1%) 
=.a. SIOP. lCt/ftI 
0 Totel lcfs)  
Top widrh l t t l  
v.1 rota1 1fr1.1 
*ax chi Dprh 1st) 
Con". Totel ICfSl 
mngth wtd. ( r r l  
xi= Ch ~i l t r ,  
Alpha 
rrcm LOSS 1st) 
C ' . r.0.. l f t l  

CROSS SECTION OmPO'C Profilm XP? 1 

..G. .lev l f t l  
Ye1 Head l f t )  
W.5 .  .lev l t t l  
*it W.S. t r t l  
s.o. slope ( r t l f t )  
a =oral ccfs) 
Top Width Ifel 
v.1 Total ~rt.ls~ 
Iax Chl Dpth l i t 1  
Con". Total tcES1 
Length ltd. ( f t l  
Mi. Ch Xl l f t l  
alpha 
rlCctn Lo.. 1st) 
C L P ton* t i t1  

AXC.~ IS= s t ]  
Ilr.. leu ft) 
Il.," (as.) 
Top width i f t l  
Avg. "el. l ~ t l n l  
Hydr. D ~ p t h  l f t l  
Con". lCI.1 
Wattad Per.  ( f t l  
shear tlblsu f t l  
Srrmam Porar I l b l t r  sl 
Nm "01- lacr.-ftl 
Cu. EI (acres1 
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warningi =he conveyance ratio lugarraam convsyanoa divided by damseraam conveyanso) ia lase 
rhan 0 . 7  or greater than 1 . a .  ~ h l n  u y  indicate tho naad for additional cross saction=. 

Warnings The cross Smction had to ba axtan6.d vertically during Lba cxitical depth calculatione. 
Warnings The paIaboliC saarch nethod tailad to Eonvorga on critical depth. The program rill try the 

cross section aliealascanr marhoa to r i d  ~rirical depth. 

CROSS 811CIIIOW R X W R i  T1W116W901 
nRAar 50 LO 60 881 50.092 

St. .I." St. Pla" st. I,." St. =lev St. Il." 
9467.8 1011.117 9181.1 1011.11 9503 .1  1 0 1 1 . 8 5  9694.9 1 0 2 0 . 5 8  9164.6 1 0 1 0  
9791.1 1019.1 9891.4 1010.64 9938.3 1010.7 9 9 1 5 . 1  1019.21 9987.8 1014.4 
10000 1014.98 10010.1 1015.47 10052.7 1018.55 10079 .9  1019.1 10135.1 1019.1 

10212.9 1020.16 10164.1 1 0 1 0 . 7 8  1 0 5 5 5  1021.11 10718.1 1012 

*wing'. . ".I".. m"m. 3 
Era n V a l  SLa n Val Sea n Val 

9461.8 .05 9975.1 ,065 10019.9 .OS 

a& stas mrr Right 'ength., =aft ~h-el ~ i g h t  coat? cone.=. =.pan. 
9975.4 10079.9 111.52 211.2 213.11 .I .3 

CROSS SECTION OOTPOT 

1.0. Il1ev lit1 
V.1 Head lftl 
W.S. El." IfLI 
crir W.S. 1zt1 
LO. slopa (~rlrt) 
Q Total ICfSl 
TOP Width I ~ L I  
V e l  Total Iftlsl 
Max Chl Dpth let1 
Con". Total ICt.1 
Ler.grh Wtd. ItLI 
*in Ch El If*) 
Alpha 
rrctn ‘ass IEtI 
C L O LOSS ltt) 

W t .  .-".I. 
RmaEh Len. Ifel 
.lo" ***a IS., f t l  
Area 1.9 ft) 
n o r  1ct.1 
Top Width Ifel 
avg. "-1. 1te1.1 
Hydr. Depth IfLl 
Eon... ICES1 

warning,  he en~rgy 108s was greater khan 1.0 er 10.3 n). betwean tha current and previou~ ~ross 
section. =his nay indicate the naad tor additional oross .actions. 

CROSS SECTION OUTPOT Profile UP8 1 

I.C. El*" lit1 
V.1 Wead Ifel 
W.S. .la" lttl 
Erik W.S. IfLI 
E . 0 .  Slope ICtIft) 
Q Total IcfSI 
Top Width lit1 
Y.1 Total 1ttl.l 
"ax Chl DQth Ifel 
Con". Toell lEL.1 
CengLh Wtd. (ELI 
lin Eh I1 Iftl 

.l-nL 
V t .  ,,-Val. 
&each &an. (St) 
,lor Araa 1.. ttl  
rr.a 1.p it) 
.lor ICfSl 
Top Width lit1 
*vg. ".I. lftl.) 
Hydr. Dapth lit1 
cow. 1ct.1 
Wetted Per. lit1 
Shear lIb18p it1 
stream Power Ilbltt .I 
C\u "01- l.C..-frl 
NI SA 1acra.1 

warning, me croas meorion had to ha axtend~d varrisally during the cr%t.%cal dapth calcule.tion.. 
Warnings The enargy loss was greatar Lhnn 1.0 ft 10.3 -1. betman thm currat  and previous cr0.e 

.eceion. Thi. may irnd1C.t. th. n..d for additional cross ..oti.n.. 
Yarning. The parabolic search method failmd to converge on critical dmpth. The program d l 1  try tba 

cross sac~ion s~iceleacant method t o  find crirical depth. 

CROSS 8ECTlON 
RllMl 50 t o  60 

sratioi Ineverion Data 
st. El." St. 

9166.6 1011.07 9538.6 
St. 

9591.2 
9663.8 
9827.6 
10000 

10286.5 
101'11.6 
10726.8 

st. El*" St. .lev 
9611.9 1018.9 9624.2 1019.7 
9618.5 1 0 1 9 . 5 6  9693.1 1019.13 

M-iilg's n Valuns n- 1 
st. n Val St. n "-1 Stl n Y l l  

9166.6 .05  9981.1 ,065 10019.9 .05 
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CROSS SBCCION DOTPllT 

P.D. Plav lfkl 
vei m a d  (re) 
W.S. PI*" lftl 
crit W.S. Ire] 
S . 0 .  Slop. (ft/fLl 
Q Total lcfsl 
Top Width lftl 
Ye1 Total Iftlsl 
MU Chl mkh lftl 
con". =orb1 lcfsl 
Gmngtb ltd. lftl 
xi. ch rfrl . . 
ilph. 
mern LOSS (tt) 
C L . LOBS lftl 

Area 1.q ftl 
.lo" 1Cf.l 
Top Width lfrl 
*vg. "el. Iftl~l 
Hydr. Depth lftl 
Con". I"f.1 
wart.* PSI. Iftl 
sbaar (ib/sq frl 
Seream Powor (lbltt sl 
CYP "01- l.C..-frl 
CYP 9 1  l&crael 

Warnings Dlvlded flow compntmd fox this CT0.e-SeCCiOn. 
warningi The nnmrgy 10s. was graatar thul 1.0 tk 10.3 rl. betraan the current uld previous cross 

..crion. Thi. may indicata th. =..a lor additional cross see ti on^. 

..e. Slav let1 1011.11 .1-nt Loft OD CLLann.1 Right OB 
Val Head IfLl 0.14 Kt. n-Val.  0.050 0.065 0.050 
1 . 5 .  Ilev Iff1 1010.81 Reach &en. IfLI 174.91 1 1 1 . 5 6  210.57 
CIIt Y.8. ICLI 1019.19 .lox Area 1.q ftl 1 4 7 . 7 2  116.24 197.61 
1.0. Slope Iftlttl 0.005719 Area (mq ftl 111.71 116.1< 157.62 
0 m t a l  let.1 1820.00 .lox 1cf.l 965.19 1156.66 698.15 
Top Width lttl 199.22 Top Width (ttl 106.10 38.10 54.62 
Val Total lftlsl 4.54 AVg. Vel. Iftlel 3.90 5.35 1.13 
l a x  ~ h l  Dgrh lftl 6.81 Hydr. Depth lftl 1.11 5.66 2.89 
Conv. Total lct~l 31155.8 Conv. (cflll 12151.4 5 . 9  9229.4  
Lamath W t d .  (St1 273.91 Weered Per. (St) 108.67 19.79 57.05 
Iin Ch Xl ICL) 1014.00 Shear (Ih1.q ftl 0.81 1.51 0.99 
Alpha 1.06 Stream p a s r  Ilblft -1 3.18 10.40 4.38 
Frctn Lose lftl 1.31 Nn Volun. (acre-ftl 1.06 1.15 0.73 
c i R LOBS lit1 0.01 SA Inores1 0.44 0.39 0.14 

Warnings Tbm cross .action bad to be extanded vertically during the ccrifial dapth calculations. 
Warninas The Bnarw loss r a a  ~reermr Lhvl 1.0 t t  (0.3 m1. herreen the currmnl .nd Drmvious cross -. 

eection. Thin nay indicate the rimed for additional cross section.. 
warning, =ha parabolic searoh mechod tailad to converge on critical depth. h ha progrsm rill try the 

cro.. .action .1ice/ssoant method t o  find critical depth. 

I(DMing0. . Y.1U.. a- 3 
St. n Val St. n "el st. n Val 

9083.9 . O 1  994* .11 .065 10019.5 .05 

-. .. . . . , . . 
Y.S. .lev lftl 1011.61 Reach Lmn. IfCI 
Crit W.E. Ifel 1 0 1 1 . 1 9  slow Araa lsq iL1 526.22 3a8.78 1 9 5 . 1 5  
0 ,  1 I f f 1  0.004407 Area 1s. ftl 3X.11 388.78 195.11 
Q Total lcfsl 11110.00 Z l m  Icf#l 616.61 1613.91 589.47 
TO. Wldrh i t k ,  111.55 Too Width lttl 311.51 15.15 289.78 --- - - ~  
v.1 ~ot.1 icei.~ 
M a x  Chl Dpth If*) 
Conv. Total IcfSl 
Lmngth Wtd. (It1 
*in ch xi rfr) 
alpha 
rrcm LOSS (rtl 
C L P LO.. (St1 

Wetted Per. lftl 311.51 85.94 289.79 
1011.10 Shear llb/sp ftl 0.26 I.=+ 0.28 

1.17 Stream Power Ilblft .I 0.50 5.17 0.56 
-".,I- I.E...ttl 
CYP sa IICI..) 

S . G .  Plev ILtI 1019.83 El-nt heft OQ Charm-1 PIshC OB 
VeI Imad lftl 0.31 It. =-Val. 0.050 0.065 0.050 
W.S. Zlou lttl 1019.11 Reach Lan. 1st) 
Crit W.S. lftl 1011.35 81- Araa 1.q it1 88.73 465.51 78.99 
n.o. slope (ftlftl 0.004401 Area lsp ftl 88.73 4 6 5 . 1 1  78.99 

File: TINR6WS05-50t060-rep.doc Appendix E 
HEC-RAS Ouput 

Page 11 of 15 



z 
z 

b 
U.,
 

,..w
 

!.p 
'

7
 
-
'
 

.b 
w

 
;K

 
"
 zeq 



Q Right Top lidrh 
1ct.1 lttl 

51'1.11 711 .55  
311.55 111.55 

817.30 873.19 
691.15 199.11 

611.13 8 4 8 . * 6  
300.10 141.93 

151.61 133.65 
7 5 6 . 4 1  1 8 8 . 1 6  

501.43 919.11 
111.30 151.11 

251.11 638.19 
1 8 0 . 0 0  

106.19 1 5 6 . 6 9  
16.82 1 1 5 . 2 9  

155.11 1118.91 
153.31 91.47 

711.96 131.19 
136.36 111.02 

1161.11 503.01 
886.66 163.96 

1060.41 413.97 
111.15 113.01 

7 0 1 . 5 1  511.90 
$09.65 1 1 6 . 1 0  

1111.11 550.54 
986.77 167.84 

1371.19 594.93 
1 2 5 1 . 4 7  119.26 

ERRORS IIUUIIH(IS ium mrrs 
I ~ ~ ~ ~ .  warming. and woeas tor plan i xpm *ode1 

Rivar~ T1NP6WSOI Reach, 50 to 60 PS1 60 Pr0fI1e1 PI 1 
WarminmsTha anarw loss rss araatsr than 1.0 it 10.3 ml. hetwmmn thr, murrent and ~ravious cross - - ~ ~ - ~ ~ -  ~~~~ ~~~~ -. 

the need for additional cross .action.. 
River, TlNP6WS05 Raachl 50 to 50 RSI 60 Profil-2 PI 1 

wnrming8~he crone seation had to ha Bxtandad varrieally during the critical dapth ealeulalione. 
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warningi~he nnmrgy loss was grmatar than 1.0 EL 10.3 1). herrean ths eu=renr and previous cross mostioa.  hie may indicate 
the nead for additional amss ssckions. 

warning~~hm parabolic .march method failed to convarga on critical dapch. =he program rill try the cross sacrion 
.lic.l..canr maChDd to find critiaa1 dapth. 

Rivar8 TlNR6WEOS itaachi 50 to 60 RSr 50.537 Pmfilal PI 1 
WarnlngxThe energy 10.8 was graakmr than 1.0 fk 10.3 m). batraan <ha current and previous cross section. This ma7 indicake 

tha naad for additional cro.. ..ction.. 
River, TlNR8WSOS Pmachi 50 to 60 RS1 5 0 . 5 3 1  Pmfi1.1 PI 1 

werning,~h. cross saction had to h. ertendmd varkically during the critical d w th calculations. 
larning,Th~ energy 10s. was graatar than 1.0 fr 10.3 m). barwaan the current and previous cross ssecion.   his may indicate 

rh* ne.d for addirion.1 cross socLions. 
WarningiThe parabolic ..arch mathod €ailed Lo conrerg. on critic., depth. Th. progran "ill try ths cross .ecrion 

.lice/.ecanL method t o  find critical depth. 
Pivari Tlm6WS05 Raachi 50 to 60 -9 .  50.476 Dmflles PF 1 

WlrningiThe enexgy 10.8 r.8 grmater t h  1.0 f t  10.3 m). bstre.n the current and previous ~ross saction. This may indicate 
th. ..ad tor additional cr0.a ..crion.. 

Rivmre TINRGWSOS Baachi 50 to 60 RSi 50.116 Pro€ilal P. 1 
"arni.g,Tha cross sacrion had to bc exrendad v.rLically during the critical d..th calculaCion.. 
WarningiTh. a n a w  lose r a s  groatar than 1.0 LC 10.3 m). baewaen th. currenL and prsvious cross saction. This may indicle. 

the .*ad for additional cro.. section.. 
*.rni.g,Tha parabolic .a.rch mehod failed to conv.rg. on sritic.1 depth. Tha program "ill try th. cro.. section 

slicelsac.nL method to find critical depth. 
Riunrl T1W6WSO1 Reach2 50 t o  60 PSi 5 0 + 3 9 0  PZOfilml P? I 

"arninglma parabolic search method *ailed to crm.r.rg. on critical dapth. Th. program "ill try th. cro.. ..=tion 
.lic.l.ecanL mathQd to find critical depth. 

Not., Im1tiple crltlcaI dmpths r m r a  found at this loeaLion. The criLlcal deprh rith th. lormst. valid. rater surface was 
used. 

Ilver, TIm6WSOS Paechi 50 to 60 RSI 50.301 Pr0fil.i PF 1 
warningi~h. . n e w  10.8 was graatar than 1.0 fr 10.3 m). betraen tha current and prasious cross saction. This rmy indicarm 

th. need *or addition.1 cross ..ction.. 
Rivmri TIm6W805 ilaaCh8 50  to 60 RSr 50.301 Protilss P. I 

W~rningiTh. convayance ratio Iupetreu conveyance dividmd by d-mrream conveyance) I. less than 0.7 or grmlter than 1.1. 
This may indicate tha  mead tor additional cross sections. 

~ a r n i n g ~ ~ h s  energy loas was grmat~r than 1.0 ft 10.3 m). between the current and prmriou. cross saction. mi. nay indicsts 
the need tor addition.1 cross .action.. 

Warni.g,Th. parabolic ..arch mthod tailed t o  converge on critical d.Pth. Th. p.0gr.m "ill try the cross sacrion 
si%celsecanr mathod to find critical depth. 

Notat lultiple critical depths -re found at this location. The critical depth rith the l a s t ,  valid, rater Surtlca was 
used. 

nlverm Tlm611905 ileaahl 50 to 60 RSi 50.145 Profiles PF 1 
w.rni.g,Divid.d flow COmQurad tor this om..-eection. 
warningt~he energy lose vaa grmatmr than 1.0 ft 10.3 n). between the cuxrent and previous =roes eecrion. mi. may indicate 

the need for additi0n.l cross ..Eti.ll.. 
Rivera T1ML6WSOI RaICh1 50 t o  60 1181 50.145 PIOfilai PI I 

UarningrTh. crose saation had to ha axtended vertically during the critical dapth calculation.. 
WamingtTh. enmrgl 10s. was gr..tax than 1.0 ft 10.3 n). between tha current and previous cross section. This may indicate 

the nssd for additional cro.. .. cri.... 
w.rni.g.Th. parabolic ..arch -mod t.1l.d ro convmrge on critical depth. The program "ill try th. cro.. *ecrion 

.lic.l..canr mehod to find criric.1 depth. 
~ o t a s  mlriple critical depths re re  found at this location. m e  critical depth with the lmesr,  valid, rater surfaca r a n  

"..d. 
Piveri TUR6W901 Reach2 50 r0 60 BSi 50.193 Profile, PI 1 

warnings~ha energy 10.. r a e  greater than 1.0 ft (0.3 n). between the cu=rent .nd previon. cmas .ect.ion. This lay indicate 
th. ..ad (0. addiLlon.1 cro.. ..ation.. 

Rivers T1NR6W80S Reach8 50 t O  60 115, 50.193 Pr0til.l P1 1 
warningmm conveyanca ratio 1upstra.n conueyanca divided by d-stream conveyance) i. lass than 0.7 or greater than 1.4. 

This may indicate th. n..d for additional cro.. ..ction.. 
w.rning,Th. Em.. ..~rio* had t o  be .xtemded v.rtic.11y during the .critical dapth calculation.. 
m m i n g c m a  parabolic search method failed t o  converge on critics1 dapth. m a  program rill try the .arose section 

.lic.l.acanL marhod t o  rind 0rlt.ic.l depth. 
Rivers T1NR6W801 teachi 50 to 60 1181 50.150 Profilsl P? 1 

warningsTha comvaymca rmeio (upstream conveyanoe divided by dornstream conwey.ncd is 1e.m than 0.7 or greater than 1 .4 .  
This u y  indicate th. n..., for additional sro.. section.. 

Rivar~ T1NR6V505 Pmachi 50 to 60 RE1 50.150 Profile. PF 2 
Warni~gilhn convayance ratio lupstraam conveyance divided by domstrsu convmyanc~) is 1e.s than 0.7  or greater than 1.4. 

Thi. u y  indicat. th. need for additional c.... ..ation.. 
Rlvari T1NR6HS05 Reach* 50 to 60 US, 50.117 Profilea P I  1 

WarnirngcThe convey.nce ratlo lupstrau conveyance divided hy dornetream conveyance) %s 1e.e than 0.7 or greater than 1.4. 
mi. may indicate th. need tor additional cro.. ..ction.. 

ILivar~ Tlm6HS05 Peach# 10 t o  60 114% 50.117 Profiles PV 1 
W-rningiTha convay.llsa ratio 1vpetra.n conveyance divided by d-stream sonvayaneel is lass than 0.7 or greater than 1.4. 

Thi. may indicar. hh. n..d for additional cro.. ..crion.. 
"arni.g,The pa.abo1ia ..arch m a o d  failed t o  converge on critical depth. Th. pmgran d l 1  try the om.. ..crion 

.,ice/..cant method to find critic.1 d.Dkh. 
Rlverz TUR6WS05 ReaChc 50 t o  60 P81 50.124 PrO€il*~ P. 1 

VarningsTha conveyance ratio IupSCream ConvWanca divided by d-stream collveyanca) is less than 0.7 or greater than 1.4. 
Phi. ma,. i.di.3.L. the n..d for .ddikion.l cro.. saction.. 

YaminglTh. cro.. .action had to b. .~tWd.d v.rtics11y during the eritic.1 depth calculation.. 
warning~~he parabolic saarch mathod failed to oonrewa on critical depth. m e  program will try the cross sactioil 

.Il"./..~ant mathod t o  find crieic.1 dWfh. 
River8 TIXR6WSO5 Peach, 50 to 60 Psi 50.092 PTOIilB8 PB 1 

YarningsTha a n a w  loss was greatac than 1.0 f t  10.3 m). hatween Lha current and previous cross mection. This nay illdicats 
tha Ilaad for additional cm.. .actions. 

River, T1NR6WSOS Raachl 50 eo 60 RSI 50.091 Pr0til.i P? 2 
warning,Th. CIO.. ..cti.n had t o  bo axt.ndad v.rtic.11y during the crikisal d.pth c.lc"l.tion.. 
w a r n i n g ~ m ~  an~rgy loss was meat*= than 1.0 ft 10.3 m). batwe- the current and previous arose section. This may indicate 

th. na.d cor addieion.1 am.. ..cLions. 
WarnlngiThe pmraholic ..arch method tailed to convew* on critical depth. Ihs ~rogram rill try the cross saction 

slicelsacanL mathod t o  find Eritical dapth. 
RiVert TIML6ISOS ReIChl 50 t0 60 Psi 50 .051  Pmfil-i PI 1 

WarnlngsDivid~d flow C w U t a d  for *his ~rosB-B~Ction. 
w.rn%ngirha anargy 1.8. was great.= than 1.0 t L  10.1 m). bat-mn rha current and pravious cross .action. This may indicare 

the need tor additional cross saclion*. 
Rivar~ TlHP6WSOS Reaehi 50 ho 60 RS1 50.051 Profiler PP 2 

larningslhs cross seotion had t o  ha axlandad vartically during rhm critical depth celculltions. 
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th. nosd for mddirional cross sections. 
W.mi.g,ThO p..*olic ..a =oh l ~ t h 0 d  *.%led to c.r.v.rg* on cr ir i s .1  depth. The program "ill try the cross section 

slice/aeculr nntbod to find critical depth. 
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HEC-RAS Plan FPFW Model Rlver TINR6WSO5 Reach 50 to 60 
Prof Delta WS 

(fi) 

Base WS 

(R) 
1018.62 

50 to60 50 142 55 633 23 4.45 

W S Elev 

(ft) 
101862 

Vel Total 

(fvS) 
2.80 

0 90 1019.52 

Area 

(ss fi) 
1008.15 

101862 

Top Wdth Act 

(fi) 
717 55 

Reach 

50 to60 

River Sta 

50 
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