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INTRODUCTION 
..... ....... ...... . ... ... .... ....... ......... ......... .. ......... ......... ... ... ....... ... .--... ... ......... .......... .... ... ........ ....... ....... ... ... ... ..... 

This technical memorandum summarizes the assum~tions made and vrocedures 
implemented for conducting the hydrology, hydraulics, floodplain delineation and 
floodplain mapping work of Task 11 of the FCDMC 2000C013 on-call contract. The 
purpdse of ~ a i k  1 i 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 located in the northwest quarter of Section 12, Township 1 North, 
Range 6 West, Gila & Salt River Base & Meridian, Maricopa County, Anzona. The 
specific study area is in Unincorporated Maricopa County and is generally located at the 
southwest comer of Van Buren Road and 355" Avenue. A recent FCDMC floodplain 
delineation contract entitled; Zone A -Floodplain Delzneation 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. 
Two watercourses within that study area, TlSR6WS13 and TlNR6WS12 are the focus of 
this detailed floodplain delineation analyses. More specifically, the reaches of those two 
washes that lie between Sections 90 and 100 of TlSR6WS13 are to studied. 
TlSR6WS 13 (also know as Phillips Wash) represents the continuous flow path north and 
south of the study reach. TlNR6WS12 is considered to be tributary to TlSR6WS13. 
Pertinent excerpts from the Zone A Study are provided in Appendix A for reference. 

' Entellus, 2000, Zone A -Floodplain Delineafion of Watershed ''PP''. Luke Wash, FCD 99-03, Technical Data 
Notebook Volumes 1 and 2. 

Library 



Technical Memorandum - FCD 2000C013-Task 11 -FINAL COPY 
JEFuller, Inc. 
June 19,2001 

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 mapping provided, 
however, does not accurately depict the topography along the wash banks and bottoms, 
and other areas 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 and in this case, along the banks of the washes and areas of 
ponding. Supplemental survey data was therefore acquired along each of the cross 
section locations modeled, to better define the actual ground geometry in these areas of 
discrepancy. A coordinate and elevation listing of the surveyed points is provided in 
Appendix B along with an plan indicating the location of the points surveyed. 

REACH DESCRIPTIONS 

A field visit was conducted to visually inspect each of the wash reaches to be modeled. 
The extension of those reaches approximately 1-mile upstream and downstream was also 
observed. Within the study reach, both washes are characterized by a well incised, sand- 
bed channel that ranges from 10 to 25 feet wide and is typically 4 to 6 feet deep. The 
side banks are very steep and are often vertical due to erosion processes. It appears that 
degradation of both washes is occurring downstream of Van Buren Road and is likely 
attributable to the culvert crossings that tend to trap the sediment on the upstream side 
and release sedin~ent hungry water to the watercourse downstream. Both washes are 
heavily vegetated along the immediate bank lines. The density of vegetation significantly 
reduces however, as one moves into the overbank areas. Both washes confluence at the 
southern end of the detailed study limits, approximately 250 feet upstream of the Zone A 
Study Section 90. 

On a larger scale, both washes are generally situated in a ridge and valley formation of 
the piedmont. The valley area is approximately 1,800 feet wide and is flanked on either 
side by significant ridges that rise 15 to 20 feet above the valley floor. This ridge and 
valley feature extends for about 1.5 miles south and 0.75 miles the north of the target 
delineation reaches. For the approximate 3-mile reach of the formation, TlSR6WS13 
(Phillips Wash) meanders across the entire width of the valley floor. Bifurcations occur 
at several locations forming two distinct flow paths that ultimately confluence at a 
location further downstream. and then rejoining. Inspection of the surfaces between 
some of these twin flow paths indicate that it is unlikely for the entire valley floor to be 
inundated during a 100-year event and that a divided flow condition should be expected 
for some portions of the valley. 
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The peak 100-year discharges estimated in the Zone A Study for cross sections 90 and 
100 were respectively reported as 4,950 cfs and 4,760 cfs. These discharges will be used 
as the base hydrology for this study as well. 

Figure 1 in Appendix C is a topographic aerial map of the area upstream of Van Buren 
Road. It can be seen from Figure 1 that a significant bifurcation occurs at (Point A), 
which is on T1SR6WS13 approximately 2,000 feet north of Van Buren Road. Flows in 
the left branch (orientation looking downstream) of this bifurcation are directed to 
TlNR6WS12. Field inspection of the area upstream of that bifurcation indicates that 
other, less obvious diversions of flow to the west exist, and especially for large 
magnitude storms such as the 100-year. According to the Zone A Study (see Appendix A 
for excerpts), the flows in TlSR6WS13 at Cross Section 120 (4,460 cfs) are completely 
contained within the watercourse comdor. However, at Cross Section 110, which is 
downstream of 120, the 100-year discharge inundates the both TlSR6WS13 and 
T1NR6WS12 and spans across the entire valley floor. It is noted that Cross Section 110 
is still upstream of the bifurcation at Point A, indicating that some flows must spill &om 
TlSR6WS13 to T1NR6WS12 prior to Point A. Cross Section 100 indicates that 
T1SR6WS13 is slightly perched when compared to T1NR6WS12 and that any flows 
exceeding the containment capacity of T1SR6WS13 will spill directly to TlNR6WS12. 
It is therefore evident that a significant portion of the flows in TlSR6WS13 at Cross 
Section 120 will spill or be diverted to T1NR6WS12 by the time the flows reach Van 
Buren Road. 

TlNR6WS12 - A combination of normal depth calculations and weir flow analyses were 
performed to assist in estimating the peak discharges for each wash. The procedure used 
for estimating the peak discharge in T1NR6WS12 is summarized below. Refer to Figure 
1 in Appendix C for a map depicting the points described below. 

1. Using normal depth hydraulic analyses, the capacity of T1SR6WS13 at a location 
approximately 430 feet upstream of Van Buren Road (See Figure 1 in Appendix 
C, line between points B and C) is estimated. The normal depth hydraulics are 
computed using Haestad Methods FlowMasterB, version 6.1. Geometry, slope 
and roughness coefficients for the section were estimated from the tovomavhic - A - .  

mapping and from notes made during the field visit. Output from FlowMasterB 
is included in Appendix D. In summary, the wash at section B-C has a capacity - - 
of approximately 1,840 cfs. Accordingly, it is assumed that all flows exceeding 
this amount have already spilled to TlNR6WS12 prior to reaching this location. 

2. Stage versus discharge rating curves for the profile section between points C and 
D and points D and E are approximated assuming broad-crested weir hydraulics. 
The C-D weir is considered to be the right bank containment elevation for 
TlSR6WS13. Any flow above this profile will spill to TlNR6WS12. The D-E 
weir is a profile along Van Buren Road. Weir hydraulics are calculated using an 
uneven weir computer program that incorporates a weir coefficient versus weir 
depth relation developed by USACE. Output from the program for each weir is 
included in Appendix D. 
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3. Estimate a stage versus discharge rating curve for the two, double barrel 
corrugated metal pipe culvert crossings on TlSR6WS13. Pipe geometries were 
not surveyed and the aggregate conveyance capacity of both crossings is 
approximated by four, 48-inch diameter pipes. Hydraulic calculations were 
performed using HY8. Output from the program is included in Appendix D. 

4. The data generated for Steps 2 and 3 are combined to create an overall rating 
relation for TlSR6WS13 just above Van Buren Road. Rating curves of discharge 
versus elevation for this step are plotted on Figure 2 in Appendix D. 

5. Using Figure 2 and the 1,840 cfs capacity calculated in Step 1, it is estimated that 
approximately 1,400 cfs will be able to continue southerly within TlSR6WS13. 
The remaining flows will spill to TlNR6WS12. 

6. According to the Zone A Study, the peak discharge for Cross Section 100 is 4,760 
cfs. Assuming only 1,400 cfs is capable of continuing southerly within 
TlSR6WS13, then a potential peak discharge of approximately 3,400 cfs is in 
TlNR6WS12 at Van Buren Road. 

TlSR6WS13 -The uncertainties associated with the mapping and the inherent 
limitations of the previous analyses warrant a conservative assumption of the peak 
discharge to be used in modeling TlSR6WS13. It is therefore assumed that half of the 
peak discharge at Cross Section 120 (4,600 cfs i 2  = 2,300 cfs) continues to the reach 
downstream of Van Buren Road. 

In summary, the peak discharge estimates for this task are as follows: 

HECRAS HYDRAULIC MODELING 
... ... ............ ... ........ ... ...... .... ...... .-............... .......... ... ..... ... ........ 

Description 

T1 SR6WS13 below confluence with T1NR6WS 12 

T1 SR6WS13 above confluence with TlNR6WS12 

T1NR6WS12 above confluence with TlSR6WS13 

HECRAS version 2.2 is used to hydraulically model the wash reaches for this task. The 
following discussions briefly summarize the procedures used to develop the modeling 
parameters and geometry. 

Peak 100-year Discharge 

4,950 cfs 

2,300 cfs 

3,400 cfs 

Reach Geometry - there are two rivers, three reaches, one junction, and ten cross 
sections modeled in this task. The river designations follow the Zone A Study naming 
conventions. The reaches are named to correspond to the reach between the Zone A 
Study cross section numbers. Cross sections are numbered consecutively from 
downstream to upstream. The junction for TlSR6WS13 and TlNR6WS12 is located 
between cross sections 91 and 92. This location was selected for the junction because 
cross section 92 (actually 92.1 and 92.2) is approximately where the divided flow begins. 
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Roughness Coefficients - the Manning's n values used in the Zone A Study are adopted 
for this task with only minor adjustments to the main channel values. The selected values 
are summarized in the HECRAS output provided in Appendix E. 

The following table summarizes the rivers, reaches, and cross sections modeled using 
HECRAS in this task. 

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 both the LIDAR 
mass point files and the survey section data at the washes. A baseline station of 1+00 
(100) is set for all of the cross sections at approximately the center line of 355th Avenue. 
Cross sections 92.1 and 92.2, 93.1 and 93.2,94.1 and 94.2, and 95.1 and 95.2 share a 
common end station that is approximately located on the ridge dividing TlSR6WS13 and 
TlNR6WS12. The cross sections are oriented to be perpendicular to the 100-year 
floodplain and not necessarily to the main wash. Left and right hank stations were set to 
bracket the main wash plus any significant secondary channels that occur in the 
immediate overbank areas. Cross section plots are included with HECRAS output in 
Appendix E. 

Cross Sections: 90 and 91 

Cross Sections: 92.1,93.1,94.1, and 95.1 

Cross Sections: 92.2, 93.2, 94.2, and 95.2 

River: TlSR6WS13 

River: TlSR6WS13 

River: TlNR6WS12 

Boundary Conditions - the downstream and 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) 

Reach: 90-100 Lower 

Reach: 90-100 Upper 

Reach: 90-100 

Floodway Encroachments - initial encroachment stations were estimated using 
floodway Method 4 (equal conveyance reduction), with a target value of 1.0 foot and a 
10-foot setback from the top of bank stations. 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). 

VAN BUREN ROAD HYDRAULIC MODELING 
... ... ... ... ... .. .-. .-. .--. .-................ ... ... ... ...... ........... ... ......... ... ... ..-. ... .......... ... ... ...... ..... ...--... .-.--.-. ... ... .......... .....-. .--. .--. .-. 

As previously noted, the upstream limit of the HECRAS modeling is cross sections 95.1 
and 95.2. Other methods were used to estimate the flood elevation and floodplain widths 
at the Van Buren Road crossings, which are identified as 96.l(reach TlSR6WS13) and 
96.2 (reach TlNR6WS12). The floodplain width and elevation for cross sections 96.1 
and 96.2 are dictated by the combination of weir and culvert flow. Weir'and culvert 
rating tables and figures were developed for each cross section. 

The rating relations for cross section 96.1 (reach TlSR6WS13) were previously 
discussed in the Hydrology section of this report, and are provided in Appendix D (see 
Figure 2). Using Figure 2, it can be estimated that at a water urface elevation of 1055.8 
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feet based on the combined discharge of the D-E weir and the culvert flow, equates to a 
discharge of approximately 2,300 cfs. It should be noted that no encroachment is 
modeled at cross section 96.1, and that the floodway between cross sections 95.1 and 
96.1 is transitioned to coincide with floodplain limits at cross section 96.1. 

Cross section 96.2 (reach TlNR6WS12) was analyzed using the same techniques and 
computer programs as cross section 96.1. The resulting program output and rating 
relations are provided in Appendix F (see Figure 3). The culvert at cross section 96.2 is a 
triple barrel culvert comprised of corrugated metal pipe. The pipe geometry was visually 
inspected but not surveyed and is approximated using 36-inch diameter pipes. The 
culvert capacity rating curve is developed using HY8. Van Buren Road is assumed to 
function as a broad-crested weir and is analyzed using the uneven weir program for both 
the floodplain and floodway analysis. The entire roadway profile is coded as input to the 
weir program for the floodplain analysis. The weir profile is arbitrarily truncated at the 
left and right stations shown on Exhibit 1 in Appendix H and on Plate 1 which is included 
in a pocket in Appendix H. The floodway limits are considered to be an interim, 
conservative measure and approximate a transitional flaring of the floodway from the 
downstream section to Van Buren Road. Further HECRAS modeling will be required to 
extend the reach uvstream to better define a more accurate floodway limit. Outuut from 
HY8 and the uneven weir program are provided in Appendix F. Figure 3 in Appendix F 
summarizes both the floodplain and floodway rating relation with a plot of discharges - 
versus water surface elevations. Using ~ i ~ u r e  3, a floodplain water surface elevation of 
1053.0 feet equates to a peak discharge of approximately 3,400 cfs. Similarly, a 
floodway water surface elevation of 1053.18 equates to a peak discharge of 
approximately 3,400 cfs. 

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 G. General 
output from the HECRAS model, including cross section plots, are provided in Appendix 
E. The floodplain and floodway limits, along with base flood and floodway elevations, 
are indicated on Exhibit 1 in Appendix H and on Plate 1 which is included in a pocket in 
Appendix H. A diskette with the HECRAS files is provided in Appendix I. 

As previously discussed, the floodway delineation between cross sections 95.1 and 96.1, 
and 95.2 and 96.2 are considered a conservative approximation and are mapped to 
provide a transitional continuity of the floodway line to the upstream end of the study. It 
is anticinated that the Van Buren Road crossings will be hvdraulic controls for the ., 
floodplain and floodway mapping of each reach upstream of the road. Accordingly, the 
floodway limits should be more accurately located with any future continuation of the 
detailed floodplain delineation modeling to the north. 
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Table E.5-1 
Slope Calculations 

(listed from south to north, west to east) 

Table E.5-1 



Table E.5-1 
Slope Calculations 

(listed from south to north, west to east) 

Table E.5-1 

Wash Reach 
2 

Reach Length 
[ftl 
660 

Cross Sections 
10-20 

Slope 
0.0055 

Interval 
Length 

Iftl 
1818 

Change in 
Elevation 

[ftl 
10 



SECTION 4: HMROLOGY 

1 4.1 Method Description 

An area/runoff 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-1 

model developed for the Luke Wash Flood Insurance Study prepared by Coe & Van 

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 

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

at the upper limit of this band was considered to be a conservative estimate of the 

flow 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. 

4.2 Parameter Estimation 

4.2.1 Drainage Area Boundary 

Based on the topographic mapping information and aerial photography, the 

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

for desired concentration points. The basin boundaries are shown in Plates 1 

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 Study 

(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 

Wash. Upstream boundaries, even though adequate for the FIS, were not 

accurate nor detailed enough for the purpose of this study. 

4.2.2 Watershed Work Map 

The u ltershed map was based on USGS 7.5 quadrangle topographic maps 

(Refe cnce 14), 1996 aerial photography geo-registered on the State Plain 

Coor; :lates System (Reference 2), and the LIDAR mapping as described in 

Sectit r 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 

incluc d at the end of Section 4 -Hydrology. 

4.2.3 Gage 'ata 

Most 'the watercourses in this study are wide shallow streams that are not 

very . I1 suited for gaging. No gaging stations are located within the study 

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

4.2.4 Statis sl Parameters 

The P zona Department of Water Resources (ADWR) developed regional 

regre: In equations for the area (Reference 4). However, these equations are 

very g era1 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. ztter-defined watercourses. 

4.2.5 Precip. ition 

Them, 5odology used to develop the hydrology for this study does not 

require he 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 

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 

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

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

methodology used in developing the flows for this project does not 

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 

peak flows. For more details see Section 4.3 

I 4.3 Problems Encountered During the Study 

I 4.3.1 Special Problems and Solutions 

4.3.1.1 CAP Overchute 

Page No. 4-4 



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 

be 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 10 as estimated in the Luke Wash 

FIS. 

The flowlarea points plotted in Figure 2 include both areas 

upstream and downstream from Interstate-10 that do not include 

storage. However, for the larger areas encountered as flows 

combine and move downstream crossing Interstate- 10, storage 

effects are included in the plotted points. 

4.4 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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w r e  plotted and compared with gage data collected for the Flood Control District of 

Maricopa County (Reference 5) to insure that the results were reasonable as shown 

on Figure 3. 

4.5 Final Results 

4.5.1 Hydrologic Analysis 

The final results of the hydrologic analysis are presented in Table D-2. 

4.5.2 Verification of Results 

The results of the hydrologic analysis were compared with the original set of 

data obtained from the Luke Wash FIS and the original equation line. All of 

the results fall within the expected region. Additionally, comparison with the 

Flood Control District gage data shows the results are within the lower portion 

of the data envelope. This is expected considering the physical characteristics 

of the watershed. 
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Table D-1 
Basin Areas 

Table D-I 

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 
0.173 
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 

Area 
Acres 

581 
731 
40 

Basin ID 

1 
2 

2A 

Area 
s-ft 

25,306.851 
31,855,170 
1,754,495 

2C 
3 

3A 
38 
3C 
4 
5 
6 

6A 
6B 
6C 
6D 
6E 
6F 
6G 
7 
8 
9 

9A 
95 
9C 
10 
11 
12 
13 
14 

14A 
148 
14C 
15 

15A 
158 
16 

14.009.418 
35,798,208 
11,433,080 
14,850,614 
9,514,515 

31.900.532 
14,835,226 
75,383.527 
14,018,549 
13,277,006 
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 
33,164,265 
11,491,508 
53,158.085 
22,661,704 
64,371,582 
44,528,721 
72,916,483 
6,926,378 
38,779,303 
23,671,218 
15,108,085 
8,720,989 

322 
822 
262 
341 
218 
732 
341 

1,731 
322 
305 
189 
97 

21 7 
491 
110 

1,514 
346 

1.425 
560 
200 
665 
76 1 
264 

1,220 
520 

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



Table D-I 
Basin Areas 

Table D-I 

Area 
s-miles 

Area 
Acres 

Basin ID Area 
s-f t 



Table D.2 
Flow Calculations 

(listed from south to nolth, rrest to east) 

TIS-RSWS29 

TIS-RSWS29W 

Wash 

TIS-R5W-S29E 

Location 

TIN-RSW-S32 

T I  N-RBW-SIZ 

Table D-2 

Basin ID No. 
[cfs] 

2990 

1250 
2750 

- [sqmls] 
6.349 

44 
44.43 
44.43.42.41 

T2N-R5W-S19 

T2N-RSW-SO8 
r 

Area Conc. 
Point 

I 
42,41 43L 
42,41.44,43 1 43C 

51A 

53A 

100 yr 
Flow 

42 
43R 
43C 

7 

96 

Ray Rd. Align. 
Ray Rd. Align. 

50L 

54L 

1.706 
5.590 

Southern Pac R/R 
Extension 
Extension 

19L 

18R 

Salome Highway 

Van Buren 

2.354 
3.884 
5.590 

1550 
2160 
2750 

1.172 

0.644 

1550 

410 

I 

980 

660 

Indian School Rd 

Bethany Home Rd. 

2.366 

0.313 



Table D.2 
Flow Calculations 

T I  N-RBW-SO5 13.18.19 28C 1-10 DickeyIZnSw 32 2.828 1750 
(DICKEY SOUTH) 13,18,19,58,22A 51 Van Buren 3.943 2180 

13.18,19,58.22A.57 52 Buckeye Rd. 4.681 2440 
13.18.19,58,22A.57,56 53R Lower Buckeye 5.808 2820 

Table D-2 



Table D.2 
Flow Calculations 

I I I I 
TZN-R5W-S28 (218 12(Camelback Rd. I 0.3651 450 

1218.21~ I 13~( lnd ian  School Rd 0.474 1 540 
I I I 

Table 0-2 

r 

T3N-RSW-S28N Upstream of CAP estimate 
3A 
3A.30 
3(3A,38,3C) 

3R 
3C 

4 

CAP Overshute 
Cactus 
Cactus 
Peoria Ave. 

0.410 
0.943 
1.284 

4460 
4950 
5300 
5500 







FLOOD CONTROL DISTRICT 
O F  MARICOPA COUNTY 

I ZONE A 
DELINEATION OF WATERSHED "PP' 

LUKE WASH 

I F.C.D. CONTRACT NO. 99-03 

I LEGEND 
I M I R  APPROWAIF3 
ZONE A RD30n*IN BWNDARI  

H ~ A U U C  BASE UNE 

C R O ~  xcnm 
ELEVAnON REFERENCE 

ZONE DESGNAPONS 

COWMIATE UUllS 

u ~ l n  ff SWDY 

scrim UNES 

SECTION UYINER 

- - - -  a 
UARK EPAl@8 

ZONE A 
- C ~ c r C ~ & i t ,  - - - - >92IMr,, , 
.--1-.--.--- 

29:28 
.-.f --. 
32:33 

WAW ID. LABEL TIS-R5W-S22N 
EaSPNG ZCUL A i 
E n m N G  ROW PLAIN j 
faSnNG FLOWWAY 

NOTES I* NGW 29 + 1.97 FEET = N A M  88 I 



FLOOD CONTROL DISTRICT 
O F  MARICOPA COUNTY 

ZONE A 
DELINEATION OF WATERSHED "pp" 

LUKE WASH 

I F.C.D. CONTRACT NO. 99-03 1 
LEGEND 

1M-YE U P R O Y U U m  
ZMIE II FLOMPUVI BWND*RI I 
HlDRlUUC B E  UNE - - - - 
m 0 5 5  SECllON (30) 
NVAl lON R r n r n C E  HMK EW@6 

ZONE O M A T I O N S  

CORPOR*TE UUIR 
ZONE A 

- c2m>.&"rk - 
U U I E  OF SIIJDY 

Lint d %4, ------------ 
s E c n w  UNES 

.------l-m-l 

S E C ~ O N  CORNER 29:28 ..-I--. 
32:33 

WAM I D  LAEEL T1S-R5W-S22N 
EYiSlING ZONE A w; 
EnsnNc nwo PWN r--7 
msnnc FLWWAY :_j 

1 n o w  *r o o ~ m r a u  cnrc P ~ N T  am ; 8% 1 
ELEVATION REFERENCE MARKS 

NOTE. U XllnCU O l Y A n O U I  D I N "  ARE CC 39- B A S 0  (YAW OX *can Bd) 
urol lcu I 

1.0. NUMBCR EW (fT) DESU1IPnONLOCAllON 

59 1077.71 ..--.-.-- 
..--.-m-- -----m.m-r 

61 ..-*. .-- 1075.83 = s = - - & , ~ , ~ ~  
62 rom.86 :zz:sT-% 
63 

.,-**w.-- 
107885 ~~~---ss-- 

NOTES 
NGM 29 + 1.97 fEET I N A M  88 

4 0 0 '  0' 4 0 0 '  8 0 0 '  
L c i W  __1 

SCALE: CONTWR I -=  INTERVAL 4 0 0 '  = 1 0  - 2 0  FEET 
SUPPLEMENTAL LIDAR MAPPING CI. = 2 FEET 

m".U*BM -yb 

N - 
@Entellus- rd z. 

OESm P/ICSJ";FWI FLOOD CONTROL OISIRICT 

SUBUIrnD B I  
o'w -1 23 - 38 - 



Cross-Sscllm: 
Elamtion: 
Depth: 
Discharge: 
Energy Gradient: 
Frwde Numbsr: 
Flow Regime: 
Flow Area: 
Averoge Velocity: 
Moximum Vcl~city: 
Composite n: 
Hydraulic Rodius: 
Wetted Paimetu: 
Wetted Top Width: 
Critical Slope: 

: 
I 
I w 

' ii - 

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

FIGURE E2 - WASH: TIS-RGW-S13(PHILLIPS-SOUTH)-70 9 EntellusN 



Cross-Seclion: 80 
Elewtion: 1029.81 I t  MSL 
Oeplh: 3.54 11 
Discharge: 4950.00 sb  
Energy Gradient: 0.0045 lt/ll 
Frwde Number: 0.2588 
Flow Regime: Subcritical 
Flow Arco: 1791.12 q f l  
Awroga Vclocily 2.76 It/= 
Moximum Velocity 3.04 f1/1 
Composilc n: 0.0579 
Hydraulic Radius: 1.91 it 
Welled Perimeter. 939.39 I t  
Welted Top Widlh: 939.28 i t  
Crittol Slope: 0.073 ll/ll I z 

4: : 
I 
I If, ' bi - 

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

FIGURE E2 - WASH: TI S - R ~ w - S 1   P PHIL LIPS-SOUTH)-80 





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

FIGURE E2 - WASH: TlS-R6W-S13(PHILLIPS-SOUTH)-lOO 

Nwmol Depth Results 

Cross-Saclion: 
Elmtion: 
Depth: 
Discharge: 
Energy Grodiml: 
Frwde Number: 
Flow Regime 
Flow Area: 
Awoge Velocity: 
Moximum Velocity 
Composite n: 
Hydraulic Radium 
Wetted Perimeter: 
Welted Top Width: 
Critiiol Slope: 

100 
1053.92 f l  USL 
3.24 11 
4760.00 cfs 



, . 

. . 

. . 

Normal Oepth Rssults 

Cross-Section: 110 
Elevation: 1068.97 ft LIL 
Depth: 4.55 f t  
Oischorge: 476O.W CIS 
Energy Crodiml: 0.005 11/11 
Frwde Number: 0.1903 
Flow Regime: Subcritical 
Flow Arco: 2071.14 sq f t  

2.28 I~/S 00 A""gs Vdosit~ 
Umimum Velocit~ 2.84 It/, 
Compo~ite n: 0.0553 

a 
2 
ln 

I 
5 
4: : 

- - 
L 

I 
s 
ln 

5 
.. 

Hflroulic Rqd'ur: 1.26 ft 
Wetted Perimeter: 1648.45 ft 
Wetted Top Width: 1647.87 f t  
Critical Slope: 0.1484 11/11 

ZONE A - DELINEATION OF WATERSHED "PP" 

4 LUKE WASH FCD 99-03 

EntellusN FIGURE E2 - WASH: TI S-R6W-S13(PHILLIPS-SOUTH)-I 10 



2 
4 : 
I 
8 
I,7 

L' 

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

FIGURE E2 - WASH: TIS-R6W-S13(PHILLIPS-SOUTH)-120 $ Entellus 



N o n a l ~ m h I t s  

Cnm&n&x 130 
Elsvadoo: l W P  
bph: 2.97 
DisCharge 4480.03 
E m y  Usdient 0 . m  
Fmude Number: 0 2 M  
Fkw Reghe: Subddel 
F k w h  168840 
Avers* vslodty: 2.87 
MsrdrnumVelcc& 2.93 
Cornpasib n: 0 . m 5  
tW-aullc Radln: 1.52 
wetted Pdme$r: 10QB.W. 
W W  Top Wldm: lG90.68 
CrtW Slope: 0.0734 

I 

5 
7 
F 
I 
I 
V) 

ii - - 

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

FIGURE E2 - WASH: TIS-R6W-S13(PHILLIPS-SOUTH)-130 9 en tell^^^ 



D a W  4.11 
Dlscham: U8O.W 
Energy Oadlsnt 0 . m  
Frauds Nurnba: 0.1878 
flow Rsgtme: sc&mal 
flow Aras: 2065.83 
A w e  Vetdty: 2.16 
Madmum V n b w  2.43 
Carnpoalts a 0.0607 
Hydrslllc Radlw: 1.38 
Wemd Parlmatar: 1494.80 
Waasd Top Wdn: 1494.M 
C M i d  Slope: 0.1425 

i 
; 

I 
L 
ffl 

I .. 

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

FIGURE E2 - WASH: T1S-R6W-S13(PHILLIPS-SOUTH)-140 





TB - Top of Bank 
BB -Bottom of Bank 
GS - Ground Shot 

File: field-surveygts.doc Appendix B 
Field Surveyed Points 
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I 
I 
I 
I TB -Top of Bank 

BB - Bottom of Bank 

I GS - Ground Shot 

I File: field-surveygts.doc Appendix B 
Field Surveyed Points 



TB - Top of Bank 
BB - Bottom of Bank 
GS - Ground Shot 
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Cross Section B-C (Approximately 250 feet Upstream of Section 100) 
Worksheet for Irregular Channel 

Project Description 

Worksheet XSection G (Upstream of 100) 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

input Data 

Slope 0.005000 f ~ f t  
Water Surface Elevat~on 1.057.00 f l  

- - 

Current Roughness Method Improved Loner's Method 
Open Channel Weighting Method ImprOVQd Lotter's Method 
Closed Channel We~ghtlng Method Horton's Method 

Results 

Manninas Coefficient 0.040 - 
Elevation Range 1,053.80 to 1,060.00 
Discharge 1,832.36 cfs 

Flow Area 524.6 flz 
Wetted Perimeter 339.37 n 
Top Width 338.00 fl 
Actual Depth 3.20 fl 
Critical Elevation 1.056.24 fl 
Critical Slope 0.022540 Wfl 

Velocity 3.49 Ws 

Velocity Head 0.15 fl 
Specific Energy 1.057.19 fl 
Froude Number 0.49 
Flow Type Subcritical 

Calculation Messages: 
Flow is divided. 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(fl) (fl) 

0+32 1,060.00 
0+45 1.058.00 
0+64 1,056.00 
0+75. 1,054.50 
1+18 1,054.10 
1+49 1.054.00 

Project Engineer: W. Scott Ogden 
x:\ ... \task1 l\flowmaster\normaldepthcaI~~.fm2 JE FullerlHydrology & Geomorphology FlowMaster v6.1 [614k] 
06/08/01 04:35:28 PM 0 Haestad Methods, tnc. 37 Brookside Road Waterbu~,  CT 06708 USA (203) 755-1666 Page 1 of 2 



Cross Section B-C (Approximately 250 feet Upstream of Section 100) 
Worksheet for Irregular Channel 

Natural Channel Points 

Station Elevation 
~ft) (ft) 

Prcjed Engineer: W Scon Ogden 
FlowMaster "6.1 [614k] 



Cross Section B-C (250' Upstream of Section 100) 
Cross Section for Irregular Channel 

Project Description 

Worksheet XSection G (Upstream of 100) 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Section Data 

Mannings CoeMcient 0.040 

slope 0.005000 wft 
Water Surface Elevation 1.057.00 fl 
Elevation Range 1,053.80 to 1,060 00 

Discharge 1,832.36 cfs 

v : 1 0 . 0 ~  
H:1 
NTS  

Project Engineer: W. Smtt Ogden 
x:\ ... \task1 i\flowmaster\normaldepthcaIc~.fm2 JE FulledHydrology B Geomorphology FlowMasterv6.i [614k] 
06/08/01 04:35:50 PM Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



t Weir D-E Discharges +Weir C-D Discharges 

t Van Buren Culverts Discharges *Combined Discharge Rating Curve 

1053.0 1053.5 1054.0 1054.5 1055.0 1055.5 1056.0 1056.5 1057.0 1057.5 

Water Surface Elevation, in feet 

FIGURE 2 
Rating Curve for Discharges from TlSR6WS13 at Van Buren Road 

I 





CURRENT DATE: 06-01-2001 
CURRENT TIME: 11:49:41 

FILE DATE: 06 -01 -2001  
FILE NAME: VBCLVRTS 

................................................................................. 
rr********r*r******tt*ti** FHWA CULVERT ANALYSIS . . . . . . . . . . . . . . . . . . . . . . . . . .  

.......................... HY-8, VERSION 6.0 **********t***********tt** 

................................................................................. 
I =  I SITE DATA I CULVERT SHAPE, MATERIAL, INLET I 
I " I - - - - - - - - - - - - - - - - - - - - - - - - - - I - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - l  
I L I INLET OUTLET CULVERT I BARRELS 
I V I ELEV. ELEV. LENGTH I SHAPE SPAN RISE m I N G  INLET 

I 

(f t) I MATERIAL (ft) (ft) n TYPE 
I 

INO. I (ft) (ft) 
I 1 11049.50 1049.00 60.00 1 4 CSP 

I 
4.00 4.00 .024 CONVENTIONALI 

1 2 1  I I 
1 3 1  I I 
1 4 1  I I 
1 5  I I I 

*** .............................................................................. 
SUMMARY OF CULVERT FLOWS (cfs) FILE: VBCLVRTS DATE: 06 -01 -2001  

ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR 
1049.50 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1 

1051.22 60.0 60.0 0.0 0.0 0.0 0.0 0.0 0.00 1 
1052.00 120.0 120.0 0.0 0.0 0.0 0.0 0.0 0.00 1 

1052.64 180.0 180.0 0.0 0.0 0.0 0.0 0.0 0.00 1 
1053.24 240.0 240.0 0.0 0.0 0.0 0.0 0.0 0.00 1 

1053.82 300.0 300.0 0.0 0.0 0.0 0.0 0.0 0.00 1 

1054.43 360.0 360.0 0.0 0.0 0.0 0.0 0.0 0.00 1 
1054.88 400.0 400.0 0.0 0.0 0.0 0.0 0.0 0.00 1 

1056.09 480.0 480.0 0.0 0.0 0.0 0.0 0.0 0.00 1 
1057.19 540.0 540.0 0.0 0.0 0.0 0.0 0.0 0.00 1 

1058.48 600.0 600.0 0.0 0.0 0.0 0.0 0.0 0.00 1 
1060.00 716.3 716.3 0.0 0.0 0.0 0.0 0.0 OVERTOPPING 

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

................................................................................. 
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: VBCLVRTS DATE: 06 -01 -2001  

HEAD HEAD TOTAL FLOW % FLOW 
ELEV (ft) ERROR (ft) FLOW ( c ~ s )  ERROR (cfs) ERROR 

1049.50 0.000 0.00 0.00 0.00 
1051.22 0.000 60.00 0.00 0.00 
1052.00 0.000 120.00 0.00 0.00 
1052.64 0.000 180.00 0.00 0.00 
1053.24 0.000 240.00 0.00 0.00 

1053.82 0.000 300.00 0.00 0.00 
1054.43 0.000 360.00 0.00 0.00 
1054.88 0.000 400.00 0.00 0.00 
1056.09 0.000 480.00 0.00 0.00 
1057.19 0.000 540.00 0.00 0.00 
1058.48 0.000 600.00 0.00 0.00 

................................................................................ 
< I >  TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000 

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

File: tlsr6ws13-HY8 0utput.doc Appendix D 
TlSR6WS13 HYX Output 
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CURRENT DATE: 06-01-2001 FILE DATE: 06-01-2001 
CURRENT TIME: 11:49:41 FILE NAME: VBCLVRTS 
................................................................................. 

PERFORMANCE CURVE FOR CULVERT 1 - 4 ( 4.00 (ft) BY 4.00 (ft) CSP 
. * * * * * * * * . * X * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * " * * * * * * * * * * * * * * * * * * *  

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL. 
(cfs) (ft) (ft) (ft) cF4> (ft) (ft) (ft) (ft) (fps) (fps) 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * X X * * * " * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

0.00 1049.50 0.00 -0.500-NF 0.00 0.00 0.00 0.00 0.00 0.00 
60.00 1051.22 1.55 1.72 2-M2c 1.24 1.12 1.12 1.01 5.16 2.21 

120.00 1052.00 2.27 2.502-M2c 1.81 1.62 1.62 1.51 6.28 2.83 
180.00 1052.64 2.89 3.14 2-M2c 2.31 2.01 2.01 1.92 7.13 3.26 
240.00 1053.24 3.47 3.742-M2c 2.82 2.33 2.33 2.27 7.91 3.59 
300.00 1053.82 4.05 4.322-M2c 3.56 2.61 2.61 2.58 8.64 3.86 
360.00 1054.43 4.69 4.932-M2c 4.00 2.87 2.87 2.86 9.34 4.10 
400.00 1054.88 5.16 5.383-M2t 4.00 3.02 3.04 3.04 9.79 4.24 
480.00 1056.09 6.21 6.593-M2t 4.00 3.28 3.37 3.37 10.67 4.49 
540.00 1057.19 7.13 7.693-M2t 4.00 3.44 3.60 3.60 11.34 4.66 
600.00 1058.48 8.16 8.983-M2t 4.00 3.59 3.82 3.82 12.23 4.82 

.................................................................................. 
El. inlet face invert 1049.50 ft El. outlet invert 1049.00 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft 

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

***** SITE DATA ***** CULVERT INVERT ************** 
INLET STATION 100.00 ft 
INLET ELEVATION 1049.50 ft 
OUTLET STATION 160.00 ft 
OUTLET ELEVATION 1049.00 ft 
NUMBER OF BARRELS 4 
SLOPE (V/H) 0.0083 
CULVERT LENGTH ALONG SLOPE 60.00 ft 

***** CULVERT DATA S m Y  * * X * * * * * * * * * * * * * * * * * * * * *  

BARREL SHAPE CIRCULAR 
BARREL DIAMETER 4.00 ft 
BARREL MATERIAL CORRUGATED STEEL ' 

BARRELMANNING'S n 0.024 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE WITH HEADWALL 
INLET DEPRESSION NONE 

File: tlsr6ws13-HY8 0utput.doc Appendix D 
TlSR6WSl3 HY8 Output 
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CURRENT DATE: 06-01-2001 
CURRENT TIME: 11:49:41 

FILE DATE: 06-01-2001 
FILE NAME: VBCLVRTS 

................................................................................. 
*****************x******** TAILWATER * * * f * * * * * * * * * * * * * * t t * * * * * t  

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

***r+** REGULAR C-L CROSS SECTION ********+**+**** 
BOTTOM WIDTH 25.00 ft 
SIDE SLOPE H/V (X:l) 2.0 
CHANNEL SLOPE V/H (ft/ft) 0.005 
MANNING'S n (.Ol-0.1) 0.045 
CHANNEL INVERT ELEVATION 1049.00 ft 
CULVERT NO.l OUTLET INVERT ELEVATION 1049.00 ft 

******* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL 

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR 
(cfs) (ft) NUMBER (ft) (f/s) (psf) 
0.00 1049.00 0.000 0.00 0.00 0.00 
60.00 1050.01 0.388 1.01 2.21 0.31 
120.00 1050.51 0.406 1.51 2.83 0.47 
180.00 1050.92 0.414 1.92 3.26 0.60 
240.00 1051.27 0.420 2.27 3.59 0.71 
300.00 1051.58 0.424 2.58 3.86 0.80 
360.00 1051.86 0.427 2.86 4.10 0.89 
400.00 1052.04 0.429 3.04 4.24 0.95 
480.00 1052.37 0.431 3.37 4.49 1.05 
540.00 1052.60 0.433 3.60 4.66 1.12 
600.00 1052.82 0.434 3.82 4.82 1.19 

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

******r*t********rr******* ROADWAY OVERTOPPING DATA .......................... 
* * * * * * * * * * * * * * X * * * * * * * * * * * * * * * * * . * * * * * * * * * * * * * * * * * * * * * * * * * * * " * " * * * * * * * * * * * * * * * " * *  

ROADWAY SURFACE PAVED 
EMBANIWENT TOP WIDTH 50.00 ft 
CREST LENGTH 100.00 ft 
OVERTOPPING CREST ELEVATION 1060.00 ft 

File: tl sr6ws13-HY8 0utput.doc Appendix D 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1.0 

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

PROJECT: FCDMC 2000C013-Task11 
ENGINEER: wso 
DATE: 6/ 1/2001 
TIME: 10:38. 1 

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

INPUT PARAMETERS 
-~ .~~~~~~- - - - - - - . . .~ -~~~~- - - - -~ . . .~~ .~~~-~ - - - .  

STARTING WSEL: 1053.60 
MAXIMUM WSEL: 1057.00 
STEP SIZE: 0.10 
BREADTH OF WEIR: 60.00 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * A *  

INPUT ELEVATION/STATION TABLE. 
PROJECT: FCDMC 2000C013-Task11 
DATE: 61 1/2001 
TIME: 10:38. 1 

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

POINT ELEVATION 
...-. - - - . . . . . . 
POINT ELEVATION 
..-.- - - - . . . . . . 

1 1058.00 
2 1057.17 
3 1056.61 
4 1057.53 
5 1057.10 
6 1056.50 
7 1056.00 
8 1055.20 
9 1054.50 
10 1055.20 
11 1054.00 
12 1053.60 
13 1053.60 
14 1053.90 
15 1054.00 

STATION 

STATION POINT ELEVATION STATION 
- - - - - . . -- - - -  . . . . . . . . . . . - - - - - 

0.00 16 1054.10 515.80 
25.30 
42.60 
69.20 
85.60 
105.30 
116.50 
204.20 
235.80 
268.00 
317.50 
379.20 
407.90 
469.30 
498.90 

File: TlSR6WS13-weir output-section D-E.doc Appendix D 
TlSR6WS13 - Uneven Weir Program Output 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
WEIR COEFFICIENT TABLE 
PROJECT: FCDMC 2000C013-Task11 
DATE: 61 1/2001 
TIME: 10:38. 1 

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

REFERENCE: 

POINT HEAD 
..... .... 

1 0.00 
2 0.10 
3 0.20 
4 0.30 
5 0.40 
6 0.50 
7 0.60 
8 0.70 
9 0.80 
10 0.90 

COE CHART - LOWER CURVE 

COEFFICIENT POINT 
.........-. ..... 

2.5000 16 
2.5056 17 
2.5111 18 
2.5167 19 
2.5222 2 0 
2.5278 2 1 
2.5333 22 
2.5389 23 
2.5444 24 
2.5500 2 5 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
WEIR COEFFICIENT TABLE 
PROJECT: FCDMC 2000C013-Task11 
DATE: 61 1/2001 
TIME: 10:38. 1 

*****************************************A***** 

REFERENCE: COE CHART - LOWER CURVE 

POINT HEAD COEFFICIENT 
-.... .... ........... 

3 1 3.00 2.6667 
3 2 3.10 2.6722 
3 3 3.20 2.6778 
3 4 3.30 2.6833 
3 5 3.40 2.6889 

BEAD 
.... 
1.50 
1.60 
1.70 
1.80 
1.90 
2.00 
2.10 
2.20 
2.30 
2.40 
2.50 
2.60 
2.70 
2.80 
2.90 

COEFFICIENT 
........... 

2.5833 
2.5889 
2.5944 
2.6000 
2.6056 
2.6111 
2.6167 
2.6222 
2.6278 
2.6333 
2.6389 
2.6444 
2.6500 
2.6556 
2.6611 

Rle: TlSR6WS13-weir output-section D-E.doc Appendix D 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1.0 
PROJECT: FCDMC 2000C013-Task11 
DATE: 61 1/2001 
TIME: 10:38. 1 

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

ELEVATION 
. . . - - - - - - 
1053.60 
1053.70 
1053.80 
1053.90 
1054.00 
1054.10 
1054.20 
1054.30 
1054.40 
1054.50 

DISCHARGE (CFS) 
--......-----.. 

0.00 
3.41 
12.87 
29.60 
55.07 
90.36 
134.36 
185.65 
243.56 
307.70 

ELEVATION 
- - . . . . . . - 
1055.10 
1055.20 
1055.30 
1055.40 
1055.50 
1055.60 
1055.70 
1055.80 
1055.90 
1056.00 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1.0 
PROJECT: FCDMC 2000C013-Task11 
DATE: 61 1/2001 
TIME: 10:38. 1 

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

ELEVATION DISCHARGE (CFS) 
. . . . - - - - - .---.......--.- 

1056.60 3459.71 
1056.70 3699.14 
1056.80 3946.65 
1056.90 4202.54 
1057.00 4467.01 

DISCHARGE (CFS) 
---....-------- 

838.82 
954.40 
1078.36 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1.0 

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

PROJECT: FCDMC 200OC013-Task11 
ENGINEER: wso 
DATE: 6 /  l/2001 
TIME: 10:45.52 

INPUT PARAMETERS 

STARTING WSEL: 1054.10 
MAXIMUM WSEL: 1057.00 
STEP SIZE: 0.10 
BREADTH OF WEIR: 100.00 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
INPUT ELEVATION/STATION TABLE. 
PROJECT: FCDMC 2000C013-Task11 
DATE: 61 1/2001 
TIME: 10:45.52 

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

POINT 
....- 

1 
2 
3 
4 
5 
6 
7 
8 
9 

ELEVATION 
- - - . . - - - - 
1054.10 
1055.70 
1055.80 
1056 .OO 
1056.00 
1055.60 
1054.80 
1054.40 
1054.40 
1056.50 
1057.00 

STATION 
. - - - - . . 

0.00 
70.70 
92.90 
111.70 
159.40 
211.50 
248.60 
289.60 
348.40 
432.70 
496.70 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

File: TlSR6WS13-weir output-section C-D.doc Appendix D 

I TlSR6WS13 -Uneven Weir Program Output 
Section between points C and D 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * A * * * * * *  

WEIR COEFFICIENT TABLE 
PROJECT: FCDMC 2000C013-Task11 
DATE: 61 1/2001 
TIME: 10:45.52 

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

REFERENCE: 

POINT HEAD 
....- -... 

1 0.00 
2 0.10 
3 0.20 
4 0.30 
5 0.40 
6 0.50 
7 0.60 
8 0.70 
9 0.80 
10 0.90 
11 1.00 
12 1.10 
13 1.20 
14 1.30 
15 1.40 

COE CHART - LOWER CURVE 

COEFFICIENT POINT 
- - - - - - - - - - -  - - - - -  

2.5000 16 
2.5033 17 
2.5067 18 
2.5100 19 
2.5133 20 
2.5167 2 1 
2.5200 22 
2.5233 23 
2.5267 24 
2.5300 2 5 
2.5333 2 6 
2.5367 2 7 
2.5400 2 8 
2.5433 2 9 
2.5467 3 0 

HEAD 
.... 

1.50 
1.60 
1.70 
1.80 
1.90 
2.00 
2.10 
2.20 
2.30 
2.40 
2.50 
2.60 
2.70 
2.80 
2.90 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1.0 
PROJECT: FCDMC 2000C013-Task11 
DATE: 61 1/2001 
TIME: 10:45.52 

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

ELEVATION DISCHARGE (CFS) ELEVATION 

COEFFICIENT 
- - - - - - - - - - -  

2.5500 
2.5533 
2.5567 
2.5600 
2.5633 
2.5667 
2.5700 
2.5733 
2.5767 

DISCHARGE (CFS) 
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XEC-RAS september 1998 version 2.2 
U.S. l imy corp of Engineers 
nydrologic ~ngineering center 

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

(916) 756-1104 

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

PROJECT DATA 
Project Title: TlSR6WS13 and TlNR6WSl2 - Reach 90 to 100 
Project pile i 186Ws13 90toloo.ori 
nun-oate and ~ i m e :  6/18/2001 2:i7-26 PH 

Project in English units 

Project Description: 
PCD 2OOOCO13 - Task 11 
Detailed ~loodplain Delineation 
Washes TlSR6WS13 and 
TlNR6Ws12 between Sections 90 and 100 
Original Zone A Delineation per 
Watershed .PP" (PCD 99-03) 

PLAN DAT* 

Plan Titlei 100-yr Ploodplain/Blaodway 
Plan Bile 8 x : \ p r o j e c ~ s \ A g ~ ~ c y \ ~ C ~ ~ C \ 2 0 0 0 0 0 1 3 \ 0 e t a i 1 P P \ T ~ 1 0 0 . ~ 0 2  

Geometry Title: Detailed aP Delineation - 2 washes 
Geometry Pile : x:\projects\~gency\~C~~~\2000cO13\DetailPP\T~kll\HECRAS\lS6WSl390tol00.g01 

Blow Title : 100-yr Peak Discharges 
Flow File : x : \ p ~ o j e ~ t s \ ~ g ~ n c y \ P C D M ~ \ 2 0 0 0 c 0 1 3 \ 0 e t . i l ~ ~ \ ~ ~ S \ l S 6 W S l 3 9 O l O O . f 0 1  

Plan ~eecriprian: 
Floodway Model 

Plan s m r y  Information: 
Nvmber of: cross Sections = 10 Mulitple openings = o 

Culverts = 0 Inline weirs = 0 
Bridges = 0 

Computational Information 
Water surface calculation tolerance - 0.01 
C r i ~ i ~ a 1  d e ~ t h  calculaton tolerance - 0.01 
Maximum n&er of interations = 20 
~ailimum difference tolerance = 0.3 
~ 1 - w  tolerance factor = 0.001 

computation options 
Critical depth computed only where nsceaeary 
Conveyance Calculation Method: At breaks in n values only 
Friction Slope Method: Average Conveyance 
compurerional elow Regime: Subcritical plow 

Encroachment Data 
~ q u a l  conveyanoe - True 
 eft offset 10 
~ i g h t  offset = 10 

River - TlSR6WS13 Reach = 90-100 Lower 
RS Profile Method Value1 Valve2 
91 PF 2 1 991.4 1500 
90 PF 2 1 1313.5 1668.3 
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River - TlSR6W913 
RS profile 

River = TlSR6WSl3 

River = TlNR6WS12 
RS Profile 

Reach = 90-100 Upper 
Method valve1 Value2 

1 274.2 478.4 
1 298.7 649.7 
1 422.5 749.4 
1 644.5 973.6 

Reach = 90_100 
Method Valve1 Valve2 

4 1 
4 1 
4 1 
4 1 

Reach = 90_100 Upper 
Method value1 value2 

River - TlNRdWSl2 R e m h  - 90-100 
RS profile ~ e t h o d  value1 value2 
95.2 PB 2 1 1190.9 1494.1 

River = TlNR6WS12  each = 90-100 ~ o w e r  
RS Profile Method Value1 Value2 
91 PP 2 4 1 
90 PB 2 4 1 

BLOW DATA 

Blow Title: 100-yr Peak Discharges 
Blow Bile : x : \ p ~ o j e 0 t ~ \ A g e n c ~ \ B C D M C \ 2 0 0 0 ~ O 1 3 \ ~ ~ t a i l ~ ~ \ ~ a s k l l \ ~ ~ C ~ ~ \ l S 6 ~ ~ l 3 ~ 9 O k o l O O . f O l  

~ i v e r  Reach RS 
TlSR6WS13 90-100 Upper 95.1 
TlSR6WS13 90-100 bower 91 
TlNR6WS12 90-100 95.2 

Boundary Conditions 

~ i v e r  Reaah profile u~stream 

TlSR6WS13 90-100 upper PP 1 
TlSR6WSl3 90-100 bower PF 1 
TlNR6WSl2 90-100 PP 1 

Norm1 S = ,005 

N o m l  S = ,0074 

Downstream 

N o m l  S = .On45 

GEOMETRY DIT* 

Geometry Title: Detailed BP Delineation - 2 Washes 
Geometry Bile : x : \ p r o j e o t s \ A g l g e n c y \ B C D X C \ 2 O O O ~ O 1 3 \ ~ s \ l s 6 w s l 3 ~ 9 o t o l o o . g o l  

xeach connection =able 

~ i v e r  ~ e a o h  Upstream ~oundary  owns stream ~ovndary 

TlSR6WS13 90-100 Upper Junotion 1 
TlSR6WS13 90-100 Lover Junction 1 
TlNR6WS12 90-100 Junction 1 

JUNCTION INPORMPITION 

~ a m e :  Junction 1 
D ~ ~ ~ r i p t i o n :  COnfluenoe Of TlSR6WS13 and TlNR6WS12 
Energy computation Method 

Length across Junction Tributery 
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~ i v e r  ,teach ~ i v e r   each Length Angle 
TlSR6WS13 90-100 Upper to TlSR6WS13 90-100 Lower 440 
TlNR6WS12 90_100 to TlSR6WS13 90-100 ~ o w e r  390 

CROSS SECTION RIVER: TlSR6WS13 
RBACX: 90-100 Upper RS: 95.1 

INPUT 
Description: 5th cross Section upstream of Section 90. 
Surveyed Croaa Section 

A per this study. 
station s is vat ion ~ a r a  num= 29 

st.  lev sta  lev Sta Blev Sta Blev st.  lev 
100 1058.5 130.3 1058 173.6 1056 191.1 1054.8 225.3 1054.4 

240.1 1054 255.1 1053.3 284.2 1052 297.3 1049.6 317 1049.6 
319.1 1048 327.4 1048.2 331.3 1049.4 360.3 1052.4 379.1 1050.45 
414.6 1051.3 422.5 1046.6 436.2 1047.4 458.3 1051.1 468.4 1051.8 
501.9 1051.6 535.6 1051.4 556.9 1051 568.4 1050.9 582.6 1050.35 
604.3 1051.2 626.4 1052.2 667.1 1053.83 692.3 1054 

~anning's n values num- 3 
Sta n Val Sta n Val Sta n va1 
100 ,045 284.2 ,055 468.4 ,045 

Bank Sea: Left Right Lengths, Left Channel Right Coeff Contr. Expan 
284.2 468.4 250 250 250 .1 .3 

CROSS SECTION OUTPUT Profile #PB I 

E.G. Elev (ft) 
ve1 Head (ft) 
W.S. Elev (ft) 
crit W.S. (EL) 
E.G. Slope lff/ff) 
Q Total ccrs, 
Top Width (ft) 
vel ~ o ~ a l  (file) 
Max Chl Dprh (ft) 
Conv. Total lofs) 
Length Wtd. lftl 
Min Ch El (ft) 
Alpha 
arctn Loss (ft) 
C 6 E LOB- (ft) 

Element 
Wt. *-Val. 
Reach Len. lftl 
Plow Area lsq ft) 
Area (sq ftl 
Plow (cfs) 
Top Width lft) 
Avg. Vel. Iftlsl 
Xydr .  Depth (ftl 
Con". (cfs) 
Wetted Per. (ftl 
Shear llb/sq ftl 
stream power (ib/fr s) 
Cum Volume (acre-ft) 
Cum SA (acres1 

Left OB Channel Right 08 
0.045 0.055 0.045 

250.00 250.00 250.00 
4.55 473.56 211.86 
4.55 473.56 211.86 
5.04 1709.78 585.18 
14.27 184.20 168.92 
1.11 3.61 2.76 
0.32 2.57 1.25 
70.0 23765.5 8133.8 
14.28 187.05 168.99 
0.10 0.82 0.41 
0.11 2.95 1.12 
0.58 22.35 7.48 
0.74 6.83 2.90 

Warningz The energy lose was greater than 1.0 fr (0.3 m). between the current and previous areas 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUl 

E.G. Elev lftl 
Vel Head lft) 
W.S. Elev lft) 
Crit W.S. lftl 
E.G. Slope (ft/ftl 
Q Total (cfa) 
Top Width lfe) 
Vel Total lff/sl 
Max Chl Dprh (EL) 
con". Total lees) 
Length Wtd. (ftl 
 in ch ~1 lfe) 
Alpha 
arckn LOSS (re1 
C k E LOBS (ft) 

Profile #PI 2 

1053.12 Element 
0.31 wt. n-Val. 

1052.81 Reach Len. (ft) 
Plow Area lsq ft) 

0.007280 Area (sq ft) 
2300.00 rlow (cfs) 
204.20 Top Width lft) 

4.41 Avg. Vel. Iftlsl 
6.21 Hydr. Depth (ftl 

26956.1 Cow. (cfsl 
250.00 Wetted Per. (ftl 
1046.60 Shear (lb/sq ft) 

1.02 Stream Power (lb/ft a) 
1.55 Cum Volume (acre-ftl 
0.04 Cum SA (acres) 

Channel 
0.055 

Right OB 
0.045 

warning: =he energy lass was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross seceiona. 

CROSS SECTION RIVER: TlSR6WS13 
REACH: 90-100 Upper RS: 94.1 

INPUT 
Des~ription: 4th cross ~eotion upstream of Section 90. 
Surveyed Cross Section 

B pee this study. 
Station Elevation Data num- 26 

sta =lev Sta , Blev sta ~ 1 e v  S L ~   lev sta  lev 
100 1054.5 108.2 1054 138.7 1054 157.3 1055.5 212.9 1056 

Appendix E Page 3 of 13 



~anning's n values numi 3 
Stll n Val sta n Val sta n Val 
100 ,045 308.7 .055 639.7 .045 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
308.7 639.7 370 370 370 .1 .3 

CROSS SECTION OUTPUT Profile XPP I 

E.G. Elev (ftl 
vel Head (it) 
W.S. Elev (ftl 
crit W.S. lftl 

1051.45 Bl-nf Left 08 Channel Right 08 
0.16 Wt. n-Val. 0.045 0.055 0.045 

1051.29 Reach ben. (ftl 370.00 370.00 370.00 
Plow Area (so ft) 19.03 659.04 44.95 

E.G. slope (frlft) 0.005726 ~ r e a  ( s q  ft) 
Q Total (ofel 2300.00 Blow (cfel 
Top Width (St1 387.23 Top Width (ft) 
vel Total (it/al 3.18 ~ v g .  vel. (ftle) 
Max Chl D ~ t h  (ft) 5.49 Hydr Depth (frl 
Canv. Total (cfs) 30395.3 Canv. (cfa) 774.2 28093.8 1527.4 
Length Wtd. (ft) 370.00 Wetted Per. (it) 13.91 332.52 43.07 
 in ~h ~l lfr) 1045.80 Shear llblso ftl 0.49 0.71 0.37 
Alpha 
prctn Loss (ftl 
C h E Loss (ftl 

1.01 Stream Power (lblft s) 1.51 2.29 0.96 
2.01 cum volume (acre-ft) 0.51 19.10 6.75 
0.00 cum SA (acres) 0.66 5.35 2.29 

warning:   he energy loas was greater then 1.0 fr (0.3 m). between the current and previous cross 
seckion. This may indicate the need for additional cross eeccions. 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Blev (ftl 1051.52 Element Left 08 Channel Right 08 
vei ~ e a d  (re) 0.16 we. n-val. 0.045 0.055 0.045 
W.S. Blev (ftl 1051.36 Reach Len. (ft) 370.00 370.00 370.00 
crit W.S. (ftl plow Area (sq ftl 17.29 682.92 19.19 
E.G. Slope (ft/ft) 0.005358 Area (sq ft) 17.29 682.92 19.19 
a m t a l  (cfs) a300.00 plow (cfs) 53.44 2182.00 64.56 
Top Width (ftl 351.00 Top Width (ftl 10.00 331.00 10.00 
Vel Total (ft/s) 3.20 Avg. Yel. (ftle) 3.09 3.20 3.36 
Max Chl Dpth (ftl 5.56 ~ydr. Depth (fC) 1.73 2.06 1.92 
Conv. Total (cfsl 31422.9 Conv. (cfel 730.1 29810.7 882.0 
Lenoeh Wtd. lft) 370.00 Wetted Per. lft) 11.95 332.52 11.69 
"in-ch El (ftl 1045.80 Shear (lb/sq ft) 0.48 0.69 0.55 
~ l p h a  1.00 stream power (lb/ft s) 1.50 2.19 1.85 
xrcrn boas (ft) 2.20 cum volume (acre-ftl 0.20 20.68 3.70 
C & E Lose (ftl 0.00 Cum SA (acres1 0.16 5.36 0.80 

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

CROSS SECTION RIVER: TlSR6HS13 
REACH: 90-100 Upper RS: 93.1 

INPUT 
~eecriprion, 3rd cross section upstream of section go. 
Surveyed cross Sackion 

C per this study. 
station Elevation Data num- 34 

Sta Elev Sta Blev Sta Klev Sta Elev sta  lev 
100 1058.6 126.9 1058 147.9 1058.1 155.3 1058.2 164.9 1058 

190.5 1056 229.9 1055.4 265 1053.5 277.5 1054.2 290 1054 

~anning-s n values n- 3 
sta n val sta n val sta n val 
100 ,045 432.5 .055 739.4 .045 

Benk Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
432.5 739.4 320 360 350 .1 .3 
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CROSS SECTION OUTPUT 

E.G. Elev (ft) 
Vel Head lft) 
W.S. Blev (ft) 
crit W.S. (ft) 
E.G. Slope lft/ft) 
Q Total lofe) 
Top Width (ft) 
ve1 Total (ftls) 
M x  Chl Dprh (ftl 
con". Total (cfe) 
Length Wtd. (ft) 
Kin Ch El (ft) 
Alpha 
Prctn Loss lft) 
C h B LOSS (it) 

Profile UPB 1 

1049.44 Element Left OB 
0.17 Wt. n-Val. 0.045 

1049.27 Reach Len. (ftl 310.00 
Plow Area (sq ft) 8.29 

0.005165 Area (sq ft) 8.29 
2300.00 Plow lcfs) 8.51 
366.23 Top Width (ft) 29.13 

3.23 Av4. vel. (ftls) 1.03 

Channel Right 08 
0.055 0.045 

360.00 350.00 
685.38 18.13 
685.38 18.13 
2260.89 30.60 
306.90 30.20 

3.30 1.69 
6.27 BY%. Depth (ft) 

32001.1 Conv. (cfs) 
359.86 Wetted Per. lftl 

1043.00 Shear (lb/sq ft) 0.09 0.71 0.19 
1.03 Stream Power (lb/ft s) 0.09 2.36 0.33 
2.50 Cum Volume (acre-ft) 0.39 13.39 6.48 
0.01 Cum SA (acres) 0.48 2.65 1.98 

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

CROSS SECTION OUTPUT Profile XPP 2 

B.G.  lev lftl 1049.31 Element &eft OB Channel night 08 
Vel Xead lftl 0.20 wt. n-val. 0.045 0.055 0.045 ~ ~ 

w.S. Elev lft) 1049.12 Reach Len. (ft) 320.00 360.00 350.00 
crit W.S. (ftl 
E.G. Slaps If=/€=) 
Q Total lcfs) 
Top Width lft) 
vel Total lft/al 
Max Chl Dpth (ft) 
cony. Total (cis) 
Length Wtd. (ftl 
Kin Ch El lftl 

Plow Area lsq ff) 3.17 638.07 7.63 
0.006665 Area (sq ftl 3.11 638.07 7.63 
2300.00 Blow (cfs) 3.92 2279.57 16.51 
326.90 Top Width lft) 10.00 306.90 10.00 

3.54 Avg. vel. (ft/s) 1.24 3.57 2.16 
6.12 Xydr. Depth (fL) 0.32 2.08 0.16 

28112.2 Conv. (cfsl 48.1 21921.9 202.2 
359.93 Wetted Per. (ft) 10.22 309.53 10.62 
1043.00 Shear (Ib/sq ft) 0.13 0.86 0.30 

1.01 stream Power (lb/ft s) 0.16 3.06 0.65 
1.91 C w  Volume (acre-ft) 0.11 15.07 3.58 
0.01 cum SA (acres) 0.01 2.65 0.72 

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

CROSS SECTION RIVER: TlSR6WSl3 
REX": 90-100 Upper RS: 92.1 

INPUT 
Description: 2nd cross section upstream of Section 90. 
surveyed cross Section 

D per this study. 
UDarream of  unction I. 
~tetion Elevation Data num= 33 

sta =lev sta  lev ste Elev sta  lev sta  lev 
100 1057.3 163.3 1056.2 211.8 1056.1 226.1 1056.8 245.5 1057.3 

214.2 1056 324.3 1054 350.2 1052 379.9 1050 405.1 1048.5 

~ a n k  sta: Left night Lengths: left Channel ~ i g h t  coeff contr. Expan 
644.5 973.6 390 440 410 .1 .3 

CROSS SECTION OUTPUT Profile UPB I 

E.G. Elev lftl 
Vel Head (ft) 

1046.93 Blement beft OB Channel Riaht 08 
0.25 Wt. n-Val. 0.055 

1046.68 Reach  en. (ftl 440.00 440.00 440.00 
Blow Area (sq ft) 569.59 

0.009677 Area (sa ft) 569.59 

W.S. Elev (ft) 
Crit W.S. lit1 
B.G. Slope lft/ft) 
Q Total ICfS, 

. .  . 
2300.00 Blow lcfs) 
301.84 Top Width (ft) 
4.04 Avg. Vel. (ftlsl 
4.78 Hydr. Depth (ffl 

23381.1 Conv. lcfs) 

Top width Iff) 
vei Total (ft/s) 
Max Chl Dpfh (fL) 
Con". Total (a£&!) 
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Length Wtd. (ft) 440.00 wetted Per. (ff) 304.13 
Min Ch El (ft) 1041.90 Shear (lhlsq ft) 1.13 
Alpha 1.00 stream Power (lblft s) 4.57 
srctn Lass (it) 1.14 Cum volume (acre-ft) 0.15 5.79 2.47 
c h E LOSS (it) 0.05 Cum SA (acres) 

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

warning: =he energy lose was greater than 1.0 ft (0.3 m). between the current and previous cross 
seotion. Thia may indicate the need for additional froas sections. 

CROSS SECTION OUTPUT Profile #PP 2 

E.G. Elev (ft) 1047.33 Element Left OB Channel Right OB 
Ye1 Head lft) 0.16 Wt. n-Val. 0.055 
W.S. Elev (ft) 1047.17 Reach Len. (ft) 440.00 440.00 440.00 
crit w.S. lfr) slow Area (eo ft) 719.58 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ftle) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch B1 (ft) 
Alpha 
rzctn Lass (ft) 
C P E Lo88 (ft) 

0.004590 Area (sq ft) 
2300.00 Blow (cis) 
309.45 Top width (ft) 

3.20 Avg. vel. (ftle) 
5.27 Xydr. Depth (ft) 

33947.8 Conv. (cfs) 
440.00 wetted Per. (ft) 
1041.90 Shear (lhlsq ft) 

1.00 Stream Power (lblft s) 
1.05 Cum volume (acre-ft) 
0.01 Cum SA (acres) 

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

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

CROSS SECTION RIVER8 TlSR6WS13 
REACH: 90_100 lower RS, 91 

INPUT 
~ e s o r i p ~ i ~ n ~  1st cross section upstream of Section 90. 
Surveyed Cross Section 

B per this study. 
Downstream of Junation 1. 
Station Elevation Data numn 58 

sta Elev Sfa El-" St. Elsv sta Elev sta Elev 
100 1052.4 126.9 1052.1 156.3 1052.8 194.2 1052 208.7 1050.9 

226.8 1051.4 257.4 1052.7 307.7 1052.6 337.7 1052.5 410.4 1048 

1703 1044 1731.9 1046 1770.3 1046 1811.1 1044.9 1843.6 
1858.2 1046 1948.4 1048 1997.9 1050 

Manningne n Values num= 3 
Sea n Val Sta n Val Sta n Val 
100 ,045 1001.4 .065 1332.4 .045 

8ank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
1001.4 1332.4 430 560 390 .1 

CROSS SECTION OUTPUT Profils #PI 1 

B.G.  lev (ft) 1045.73   lament ~ e f r  08 
vel Xead (ft) 0.08 Wt. n-Val. 0.045 
W.S. Elev (ft) 1045.65 Reach Len. (ft) 430.00 
Crit W.S. (ft) Plow Area (sq ft) 58.52 
E.G. Slope (ftlft) 0.001743 Area lsq ft) 58.52 
Q =oral (cfe) 4950.00 elow (cfs) 55.84 
Tap Widkh (ft) 893.58 Top Width (ft) 101.58 
vel Total (ftls) 2.26 Aug. Vel. (ftla) 0.95 
Xax Chl Dpth (ft) 7.95 Hydr. Depth (ft) 0.58 
Con". Total (cfe) 118574.5 Conv. (cfs) 1337.7 
Length Wed. (it) 507.70 Werfed Per. (ft) 101.59 
Min Ch El If=) 1037.70 Shear (lblsq ft) 0.06 
Alpha 1.03 Stream Power (lhlft s) 0.06 

Channel Right 08 
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Brcfn Loss lft) 
C L E Loss lftl 

1.34 Cum Volvme (acre-fL) 2.12 15.18 4.76 
0.01 Cum SA (acres) 2.46 4.41 2.67 

warning: Divided flow conputed for this cross-section. 
Warning: ~ h s  conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.1 or greater than 1.4. Thismay indicate the need far additional cross sections. 
Warning8 The energy loss waa greater than 1.0 ft (0.3 m). between the current and previous cross 

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

CROSS SECTION OUTPUT Profile (IPS 2 

E.G. Elev lft) 
vel Head lft) 
W.S. Elev (ftl 
crit W.S. (ft) 
E.G. Slops lftlft) 
Q Total lafa) 
TOP Width (ftl 
vel Total (ft/s) 
Max chl ~ p t h  lft) 
COOY. Total (CfS) 
Length Wtd. lft) 
Mi" Ch B1 (ft) 
Alpha 
arcrn ~ o s a  lit) 
C h E Loas (ftl 

1046.27 Element 
0.11 Wt. ,,-Val. 

1046.16 Reach Len. lft) 
Plow Area 180 ftl 

0.001859 Area (sq ft) 
4950.00 Blow 1cf.s) 
508.60 Top Width lft) 
2.63 Avg. vel. lftlsl 
8.46 Hydr. Depth (frl 

114814.4 Conv. lcfel 
530.95 Wetted Per. lftl 
1031.70 Shear llblsg ft) 

1.04 Stream Power (lb/ft s) 
1.46 Cum Volume lacre-ftl 
0.01 Cum SA (acres) 

Left OB Channel Right OB 

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

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

CROSS SECTION RIVER: TlSRGPS13 
REACH: 90-100 Lower RS: 90 

INPUT 
Description: Original Zone A Cross Section 90 Location 
starion ~ievation ~ a r a  nun= 41 

Sta Blev Sta Elev Sta Elev Sta Elev Sea =lev 
100 1050.3 118.7 1049.7 168.1 1049.5 248.9 1048 306.8 1046 

336.8 1045.3 351.1 1044.1 380.1 1044.9 435 1044.1 501 1044.8 
551.1 1044 583 1043.5 603 1043.6 614.8 1041.2 644 1046.8 
657.8 1043.2 677 1043.4 139.6 1043.3 766.9 1044 792.5 1044.7 
844.3 1045.9 891.7 1045.2 923.7 1044.3 910.8 1044.6 1031 1045 

Bank St.: Left Right Lengths: Left Channel Right Coeff Contr. Bxpen. 
1313.5 1668.3 0 0 0 .I .3 

loeffective plow num= 1 
Sta L Sta R slev 

100 844.3 1045.9 

CROSS SECTION OUTPUT Profile #PB I 

E.G. Elev (ftl 
ve1 Head lft) 

1044.38 Blement 
0.17 Wt. ,,-Val 

Left 08 channel ~ i g h t  08 
0.045 0.065 0.045 

H.S. Blev lft) 1044.21 R e a ~ h  Len. lft) 
crir W.S. (ft) 1042.37 Blow Area (sq ft) 255.04 1207.73 84.21 
E.G. Sloos (ft/fL) 0.004501 Area (so ftl 371.70 1207.73 84-21 . . .  . . ~ .  ~. ~ -~ ~ ~ . 
Q Total (ofel 4950.00 Plow (cfs) 636.07 4178.26 135.67 
Top Width (ft) 887.31 Top Width ( f t )  396.78 354.80 135.73 
vel =oral lfelsl 3.20 Avg. Vel. (ft/s) 2.49 3.46 1.61 
Max Chl Dpth lfe) 8.51 Hydr. ~ e p t h  lfe) 1.19 3.40 0.62 
Conv. Total (cfe) 13183.8 Conv. (cfs) 9481.1 62280.4 2022.3 
~engrh Wed. lft) Wetted Per. lft) 213.50 356.41 135.75 
Min Ch B1 (ft) 1035.10 Shear llb/sq ft) 0.34 0.95 0.11 
Alpha 1.01 Stresln Power (lb/ff sl 0.84 3.29 0.28 
~ r o t n  loss (ft) cum volume (acre-ft) 
C & E LOBS (ft) Cum SA (acres) 
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warning: Divided flow computed for this cross-section. 

CROSS SBCTION OUTPUT Profile #PP 2 

H.G. Elev (ft) 1044.80 Element Left OB Channel 
vel Head (ft) 0.21 we. n-Val. 0.065 
W.S. Elev (ft) 1044.59 Reach Len. (ft) 
Crit W.S. (ft) 1042.37 Flow Area (sq ftl 1342.30 
E.G. Slope (fr/ft) 0.004502 Area (sq fk) 1342.30 
Q Total (cfs) 4950.00 Plow (=fa) 4950.00 
Top Width (ftl 354.80 Top Width (ft) 354.80 
Vel Total (ftls) 3.69 Avg. Vel. (ftls) 3.69 
Max Chl Dpth (frl 8.89 Hydr. Depth (ftl 3.78 
Conv. Total (cfs) 73777.3 Conu. (cfa) 73777.3 
Length wtd. (ft) Wetted Per. (ft) 360.05 
Min Ch B1 (ft) 1035.70 shear (lblsq ft) 1.05 
~ l p h a  1.00 stream power (lb/ft el 3.86 
Prctn Loss (ftl Cum Volume (acre-ft) 
c r E LOSS (ft) cum SA (acres) 

CROSS SECTION RIVER: TlNR6WS12 
REACH: 90-100 RS: 95.2 

INPUT 
Description: 5th cross section upstream of Section 90 
surveyed cross Section 

A per this study. 
station ~lsvation Date numi 48 

Sta Blev Sta Elev Sta Klsv sta =lev Sta Elev 
692.3 1054 732 1053.5 758.3 1053.1 770.6 1053 797.9 1053.1 
835.4 1052.5 855.1 1052 866.6 1051.5 916.1 1051.1 931.7 1051 

~anningle n values n m =  3 
sta n Val Sta n Val Sta n Val 

692.3 ,045 1200.9 .065 1322.8 ,045 

Bank sta: Left Right Lengths: Left Channel ~ i g h t  coeff Contr. ~xpan. 
1200.9 1322.8 280 290 300 .1 .3 

CROSS SECTION OUTPUT Profile XPP 1 

E.G. Elev (ft) 
ve1 Head (ft) 
W.S. Elev (ft) 
crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (=fa) 
Top Width (ft) 
vel Total (ft/a) 
Max Chl Dprh (ft) 
con". Total (cfs) 
Length Wtd. (ft) 
"in Ch El (ft) 
Alpha 
rrctn Loss (ft) 
C & E Lose (PC) 

1051.37 Element Left OB Channel 
0.11 wt. n-vai. 0.045 0.065 

1051.26 Reach Len. (ft) 280.00 a90.00 
Plow Area (Bq ft) 311.46 354.21 

0.004098 Area (sq ft) 311.46 354.21 
3400.00 plow (=£el 667.33 104a.99 
881.04 Top Width (ft) 305.19 121.90 
2.61 Avg. Vel. (ft/s) 2.14 2.94 
6.06 Hydr. Depth (ft) 1.02 2.91 

53111.0 con". (c~s) 10424.3 16292.4 
292.01 wetted per. (ft) 305.23 124.10 
1045.20 Shear (ib/sq ft) 0.26 0.73 

1.04 Stream power (lb/ft a) 0.56 2.15 
1.26 Cun Volume (acre-ft) 7.50 13.02 
0.00 Cum SA (acres) 5.47 2.75 

warning, The energy lass was greater than 1.0 ft (0.3 m). between the current and p> 
section.  his may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Pr 2 

E.G. Elev (ff) 
Vel Head (ftl 

Left 08 Channel 
0.045 0.065 

W.S. =lev (ft) 1052.20 Reach Len. (ft) 280.00 290.00 
Crit W.S. (ft) Flow Area (sq ft) 25.44 468.26 
E.G. Slope (ft/ft) 0.003942 Area (sq fr) 25.44 468.26 
Q Total (cfs) 3400.00 Blow (cfsl 84.31 1628.83 
TOP Width (ft) 303.20 Top Width (ft) 
vel Total (ft/d 3.64 Avg. vel. (ft/s) 
Max Chl Dpth (ft) 7.00 Hydr. Depth (ft) 

Right 08 

Right OB 

revious cross 

Right OB 
0.045 
300.00 
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Conv. Total (cfsl 54156.1 cony. icfal 1342.9 25944.4 26868.7 
~engrh wrd. (ft) 293.09 Wetted Per. (ftl 12.59 124.10 174.26 
Min Ch Bl iftl 1045.20 Shear (lb/sq ftl 0.50 0.93 0.62 
lilpha 1.01 stream Power (lb/ft sl 1.65 3.23 2.38 
arctn LOSS (ft) 1.19 cum volume (acre-ftl 2.57 15.49 10.65 
c a E Lo88 (ftl 0.01 Cum SA (acres1 0.75 2.75 2.92 

warning: energy loas was greater than 1.0 ft (0.3 m1. between the current and previous cross 
section. =his may indicate the need for additional croas sections. 

CROSS SECTION RIVER: TlNR6WS12 
RFACHz 90-100 RS: 94.2 

INPUT 
Description: 4th cross seotion upstream of Section 90 
Surveyed Cross Section 

B per this study. 
station ~ievarion ~ a r a  num- 36 

st. zlev sea =lev sta  lev Sta Eleu Sta Blev 

Bank sra:  eft ~ i g h t  ~engrhs: ~ e f f  channel ~ i g h t  coeff Contr. Bxpan. 
1279.8 1366.8 370 370 355 .I .3 

CROSS SECTION OUTPUT 

E.G. Elev (ftl 
vs1 Head ift) 
W.S. Elev (ftl 
crit W.S. (ftl 
E.G. Slope (ftlftl 
a Total (cfsl 
Top Width (ftl 
vei Total (ftla) 
Max Chl DpLh (ft) 
Conv. Total (ofsl 
Length Wtd. (ftl 
Min Ch Bl (ftl 
Alpha 
Prctn Loss (ft) 
C P E LO88 (ft) 

Profile XPI 1 

1050.11 Element 
0.15 Wt. n-Val 

1049.96 Reach Len. (ff) 
Plow Area (sq ftl 

0.004586 Area (sq ftl 
3400.00 Plow (cfsl 
671.61 Top Width (ff) 
3.06 Avg. Vel. (fflsl 
6.46 Xydr. Depth (ftl 

50206.4 Conv. (cfsl 
363.44 Wetted Per. (ftl 

1043.50 Shear ilb/sq ft) 
1.02 stream Power (lb/ft BI 
1.58 Cum Volume (acre-ft) 
0.01 Cum SA (acres) 

Left OB Channel Right OB 
0.045 
355.00 
437.44 
437.44 
1429.68 

warnings Divided flow computed for this cross-section. 
Warning: The energy lose was greater than 1.0 ft (0.3 ml. between the current and previous croas 

seotion. This may indicate the need for additional crosa sections. 

CROSS SECTION OUTPUT Profile #PP 2 

E.G. Blev (ftl 
Vel Head iff) 
W.S. =lev (ftl 
Crit W.S. iftl 

Max Chl Dpth iftl 
con". Total (cfs) 
Length WLd. (ftl 
Min Ch Bl ift) 
Alpha 
PrcLn boss (ftl 
C & E LO.. (ftl 

1051.21 slement Left 06 Channel ~ i g h t  0s 
0.27 Wr. "-Val. 0.045 0.065 0.045 

1050.94 Reach Len. (frl 370.00 370.00 355.00 
Plow Area ( s q  it1 177.41 356.71 295.21 

0.004203 Area (sq ft) 177.41 356.71 295.21 
3400.00 Plow (cfs) 781.60 1336.56 1281.84 
243.40 Top Width (ft) 56.80 87.00 99.60 
4.10 Avg. Vel. iftlsl 4.41 3.75 4.34 
7.44 Hydr. Depth (ftl 3.12 4.10 2.96 

52444.1 Conv. (cfs) 12056.0 20616.0 19772.1 
363.59 Wetted per. iftl 60.09 88.74 102.19 
1043.50 Shear (lblsq ftl 0.77 1.05 0.76 

1.02 Stream Power (lb/ft sl 3.41 3.95 3.29 
1.94 Cum Volume (acre-ft) 1.92 12.75 8.13 
0.01 Cum SA (acres1 0.53 2.05 1.98 

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 
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CROSS SECTION RIVER: TlIiR6WS12 
REXCH: 90-100 RS: 93.2 

INPUT 
~escriptionz 3rd cross eection upstream of Section 90. 
snrveyad cross Section 

c per this study. 
station Elevation ~ a t a  num- 36 

SLO Elev Sta Elev Sta Blev Sta Elsv Sta Slav 
825.6 1051.5 882.5 1050 926 1049 988.4 1048.8 1027.4 1048 

sta n Val sta n Val sta n Val 
825.6 ,045 1262.1 .065 1338.5 ,045 

~ a n k  sta:  eft ~ i g h t  ~engths: Left channel ~ i g h t  coeff contr. m a n .  
1262.1 1338.5 280 290 300 .1 .3 

CROSS SBCTTON OUTPUT PIofile #PP 1 

E.G. Elev (ft) 
Vel Head lftl 
W.S. Elev (ftl 
crie W.S. (ft) 
B.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ftl 
vel Total (ft/al 
Max Chl Dpth (ft) 
Conv. Total lcfs) 
Length Wtd. lftl 
Min Ch El (ftl 
Alpha 
xrctn Loss (ft) 
C h E Loss (ft) 

1048.52 Element 
0.13 Wt. "-Val. 

1048.40 Reach Len. Ifel 

Channel Right OB 
0.065 0.045 

290.00 300.00 
239.68 561.94 

. . 
Flow Area Is= ft) 

0.004110 Area (sq ft) 
3400.00 Flow (cfs) 
750.01 Top Width lft) 

2.84 Av9. Vel. Iftls) 
6.40 ~ydr .  Depth (ft) 

53033.6 Conv. (cfs) 
292.92 wetted per. lft) 
1042.00 Shear (lb/sq ft) 

1.01 srrsam power (lb/ft s1 
1.62 Cum vo1uole (acre-fL) 
0.01 Cum SA (acres) 

warning% ~ivided flow computed for this cross-seation. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previovs cross 

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

CROSS SBCTION OUTPUT Profile IPP 2 

E.G. Blev (ftl 
Vel Head lft) 

1049.26 Element 
0.36 Wt. "-Val. 

Left OB Right OB 
0.045 

W.S. Elev (ftl 1048.90 Reach Len. lft) 
Flow Area (sq fL) 

0.006961 area (sq ftl 
3400.00 Plow (cfs) 

crir W.S. (ftl 
e.o. slope lft/ft) 
Q Total (cfs) 
TOP Width (ftl 
Ye1 Total lft/s) 
Max Chl Dprh If=) 
con". Total (cfe) 
Length Wed. (fk) 
Min Ch El (ft) 
Alpha 
rrcrn Loss (ft) 
C h E Loss (ft) 

243.39 Top Width let) 
4.81 ~ v g .  vel. (frlsl 
6.90 Xydr. Depth (ftl 

40752.4 Conv. (05s) 
293.48 WettedPer. (ft) 
1042.00 Shear (lb/sq ft) 

1.01 Stream Power (lblft e) 
1.85 Cum Volume (acre-ft) 
0.02 cum sa (acres, 

Warning: The energy lass was greater Chsn 1.0 ft (0.3 m). between the current and previous cross 
section. =hiti may indicate the need for additional cross sections. 

CROSS SECTION RIVER: TlNR6WS12 
REACH: 90-100 US: 92.2 

INPUT 
~es~ription: 2nd cross section upstream of Section 90. 
surveyad cross Section 

D per this study. 
Upstream of Junction 1. 
Station Elevation Data n m =  33 

Sfa Blev Sta Blev Sta Blev See Blev Sta Blev 
1016.2 1048.6 1055.3 1047 1069.9 1041.1 1119.1 1041.5 1146 1047.1 
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xanningle n values numi 3 
Sta n Val Sea n Val Sts n Val 

1016.2 .045 1236.7 ,065 1342.1 ,045 

eank sta: =eft ~ i g h t  ~engthsz Left channel ~ i g h f  coeff contr. ~xpan. 
1236.7 1342.1 400 430 390 .1 .3 

CROSS SECTION OUTPUT Profile #PB I 

E.G. Elev (fL) 
vel Head (ft) 

1046.89 Element 
0.27 Wt. n-Val. 

Left 08 Channel Right 08 
0.045 0.065 0.045 

W.S. Elev (ft) Reach Len. (ft) 390.00 390.00 390.00 
Plow Area (sq ft) 50.28 346.52 424.93 
Area (sq ft) 50.28 346.52 424.93 
Plow (cfs) 153.28 1531.01 1715.71 
Tap Width (ft) 46.96 105.40 260.65 
avg. vel. (fils) 3.05 4.42 4.04 
Xydr. Depth (ft) 1.07 3.29 1.63 
Conv. (cfs) 1736.2 17342.3 19434.5 
Wetted Per. (ft) 47.02 106.98 260.67 
Shear (lb/sq ft) 0.52 1.58 0.79 
stream power (lb/ft s) 1.59 6.96 3.20 
Cum Volvme (acre-fL) 0.36 4.13 4.09 
Cum SA (acres) 

crir W.S. (ft) 
E.G. Slope (ftlft) 
Q Total (ore) 
TOP width (ft) 
vel Total (ftfs) 
Max Chl Dpth (ft) 
con-. Total (cis) 
Length Wtd. (ft) 
xin Ch El (ft) 
Alpha 
arctn loss (re) 
C & E LOBS (ft) 

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

warning: =he energy loss was greater rhan 1.0 fr (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile XPP 2 

1047.40 Element Left 08 Channel Right 08 
0.31 Wt. "-Val. 0.045 0.065 0.045 

1047.09 Reach hen. (fk) 390.00 390.00 390.00 
plow Area (sq ft) 72.10 395.45 307.19 

0.005758 Area (sq ft) 72.10 395.45 307.19 
3400.00 Blow (cfe) 238.53 1640.04 1521.43 
260.30 TOD Width (ft) 47.00 105.40 107.90 

crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (ate) 
Top Width (ft) 
ve1 Total (ftls) 
flex chl Dpth tft) 
con". Total (cfsl 
Length Wtd. (ft) 
Xin Ch El (ft) 

6.69 Hydr. Depth (ft) 1.53 3.75 2.85 
44806.1 Conv. (cfs) 3143.4 21612.9 20049.9 
390.00 wetted Per. (ft) 47.53 106.98 110.54 
1040.40 Shear (lblsq ft) 0.55 1.33 1.00 

1.04 Stream Power (lb/ft s) 1.80 5.51 4.95 
1.07 Cum Volume (acre-ft) 0.36 4.73 2.59 
0.06 Cum SA (acres) 

Alpha 
Prorn LOSS (ftl 
c n E Lose (ft) 

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

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

S-RY OF NANNING'S N VALUES 

~ e a ~ h  ~ i v e r  sea. 

90-100 Upper 95.1 
90-100 Upper 94.1 
90-100 Upper 93.1 
90_100 Upper 92.1 
90-100 Lover 91 
90-100 Lower 90 

Reach River St.. 
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SWWARY OF REACH LENGTHS 

Rivera TlSR6WS13 

Reach ~ i v e r  Ska. Left Channel Right 

90_100 Upper 95.1 
90-100 upper 94.1 
90-100 upper 93.1 
90 100 u m e r  92.1 . . 
90~100 ~ o w e r  91 
90-100 ~ o w e r  90 

River: TlNR6WS12 

Reach River ~ t a .  Left Channel Right 

SUMMARY OF CONTRICTION AND BXPANSTON COEPBTCTBATS 
River, TlSR6WS13 

Reach River Sre. Contr. Expan 

90-100 upper 95.1 
90-100 upper 94.1 
90 100 upper 93.1 -. 
907100 upper 92.1 
90_100 Lower 91 
90-100 Lower 90 

River: TlNR6WSl2 

ERRORS WARNINGS AND NOTES 
Errors Warnings and Notes for Plan : P P / m  

River: TlSR6WS13 Reach: 90-100 Upper RS: 95.1 Profile: PP 1 
wBrning:The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross section. 

This may indicate 
the need for additional cross secrione. 

River: TlSR6WS13 Reach: 90-100 Upper RSi 95.1 Profile: PP 2 
Warning:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. 

This m y  indicate 
the need for additional crass seotions. 

River: TlSRbWS13 Reach: 90-100 upper RS: 94.1 Profile: PB 1 
WarningzThe energy lose was greater than 1.0 ft 10.3 m ) .  between the current and previous cross sestion. 

This may indicate 
the need for additional cross sections. 

Rivelc: TlSR6WS13 Reach: 90-100 Upper RS: 94.1 Profile: PP 2 
WarningzTha energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross section. 

This m y  indicate 
the need for additional cross sections. 

River: TlSR6WS13 Reaoh: 90-100 upper US: 93.1 Profile: PB 1 
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Warning:The energy loss was greater than 1.0 ft 10.3 m). between the current and previous crass seckian. 
This may indicate 

the need for additionel cross sections. 
River, TlSRSWS13 Reach: 90 100 U ~ o e r  RS: 93.1 Profile: PF 2 - . . 

waming:~he energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. 
This m y  indicate 

the need for additional crosa sections. 
~iver: TlSR6WS13 ~each: 90-100 upper RS: 92.1 Profile: PP 1 

warning:~he Conveyance ratio (upstream conveyance divided by downstream conveyance) ia lesa than 0.7 or 
greater than 1.4. 

=his may indicate the need for additional crose sections. 
werning:~he energy lose wee greater than 1.0 ft (0.3 m). between the current and previous crose section. 

=his may indicate 
the need for additional cross sections 

River: TlSR6WS13 Reach: 90-100 Upper RS: 92.1 Profile: PF 2 
Warning:The conveyanoe ratio (upstream conveyance divided by downstream conveyance) is lees rhan 0.7 or 

.=eater than 1.4. - 
~ h i a  may indicate the need for additional m o s s  sections. 

warnings~he energy loss was greater rhan 1.0 fe (0.3 m). between ehe current and previous =roes section. 
This m y  indicere 

the need for additional cross sections. 
River: TlSRSwS13 Reach, 90-100 Lower RS: 91 Profile: PF 1 

WarningzDivided flow computed for this croas-section. 
warning~~he conveyance ratio (upstream conveyance divided by downstream conveyance) is lesa than 0.7 or 

greater than 1.4. 
=hie may indicate the need for additional oross sections. 

w a r n i n g ~ ~ h e  energy lass was grearer than 1.0 ft 10.3 m). between the current and previous cross section. 
=his may indicate 

the need for additional crass sections. 
River: TlSR6WSl3 Reach: 90-100 Lower RS: 91 Profiles PP 2 

warning:~he conveyance ratio (upstream conveyance divided by domstream conveyance) is less rhan 0.7 or 
greater than 1.4. 

 his may indioate the need for addirional croas sections. 
w~rninq:~ha en era^ loss was sreater than 1.0 ft 10.3 ml. between the current and previous cross section. 

This may indicate 
the need for additional cross sections. 

River: TlSR6WS13 Reach: 90-100 Lower RS: 90 Profile: PP 1 
warninq:~ivided flow com~uted foe this oross-section. 

River: TlNR6WS12 Reach: 90-100 US: 95.2 Profile: PB 1 
warning:~he lose greater than 1.0 ft 10.3 m). between the current and previous crose eectxon. 

This may indicate 
the need for additional crose sections. 

Rivsr: TlNRSHS12 Reach: 90-100 RS: 95.2 Profile: PP 2 
warning:rhe energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. 

This may indicate 
the need for additional croas sections. 

River: TlNR6WSlZ Reach: 90-100 RS: 94.2 Profile: PB 1 
Warning:Divided flow computed far this crass-section. 
warning~~he energy lose was greater than 1.0 fe 10.3 m). between the current and previous cross aeotion. 

This may indicate 
the need for additional cross sections. 

River: TlNR6WS12 Reach: 90-100 RS: 94.2 Profile: PP 2 
WarningzThe energy loss was greater chan 1.0 ft 10.3 m). between the current and previous cross section. 

This may indicate 
the need tor additional croee sestions. 

River: TlNRSWSl2 Reach: 90-100 US: 93.2 Profile: PP 1 
warning:Divided flow computed for this crosa-section. 
warning:~he energy lose was greater than 1.0 ft (0.3 m). between the current and previous cross aection. 

This m Y  indicate 
khe need for additional cross sections. 

Rivsrl TlNRSWS12 Reach: 90-100 RS: 93.2 Profile: PP 2 
Warning:~he energy loss was greater rhan 1.0 ft (0.3 ml. between the current end previous oross section. 

This may indicate 
the need for additional croas eectione. 

River8 TlNRSWSl2 ReaCh: 90-100 RSi 92.2 Pmfile: PB 1 
warningz~he conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or 

areater than 1.4. 
=his may indicare the need for additional croes sections. 

Warning:The energy lass was greeter than 1.0 ft (0.3 m). betwesn the current and previous cross section. 
This may indioate 

the need for additional ~ ross sections. 
Ri~er: TlNR6WSlZ Reach: 90-100 US: 92.2 Profile: PF 2 

WarningrThe conveyanse ratio lupstream conveyanoe divided by downstream conveyance) is less than 0.7 or 
greeter than 1.4. 

=his mav indicate the need for additional cross sections. 
warning:~he energy loss wee greater than 1.0 fe (0.3 m). bstween the current and previous croes aeorion. 

This may indisate 
the need for additional cross eections. 

Appendix E Page 13 of 13 



TlSR6WS13 and TlNRGWS12 - Reach 90 to 100 100-yr Floodplain/Floodway 6/18/2001 
River = TlSR6WS13 Reach = 90-100 Lower RS = 90 

1052 
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T I  SR6WS13 and T I  NRGWSI 2 - Reach 90 to 100 100-yr FloodplainlFloodway 6/18/2001 
River = TlSRGWS13 Reach = 90-100 Lower RS = 91 
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Ground 

Bank Sta 
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00 

Station (fl) 





TlSR6WS13 and TlNR6WS12 - Reach 90 to 100 100-yr FloodplainlFloodway 6/18/2001 
River = TlSR6WS13 Reach = 90-100 Upper RS = 93.1 
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TlSR6WS13 and T I  NR6WS12 - Reach 90 to 100 100-yr FloodplainlFloodway 6/18/2001 
River = TlSRGWS13 Reach = 90-100 Upper RS = 94.1 

Encroachment 

Station (ft) 



TlSRGWS13 and T I  NRGWS12 - Reach 90 to 100 100-yr FloodplainlFloodway 6/18/2001 
River = TlSR6WS13 Reach = 90-100 Upper RS = 95.1 
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TlSRGWS13 and T I  NRGWS12 - Reach 90 to 100 100-yr Floodplain/Floodway 6/18/2001 
River = TINRGWS12 Reach = 90-100 RS = 92.2 
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Bank Sta 
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1000 00 
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TlSR6WS13 and TlNR6WS12 - Reach 90 to 100 100-yr FloodplainlFloodway 6/18/2001 
River =TINR6WS12 Reach = 90-100 RS = 93.2 

Encroachment 

Station (fl) 



TlSR6WS13 and TlNR6WS12 - Reach 90 to 100 100-yr FloodplainlFloodway 6/18/2001 
River = TlNR6WS12 Reach = 90-100 RS = 94.2 
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TISRGWSI 3 and T I  NR6WS12 - Reach 90 to 100 100-yr FloodplainlFloodway 611 812001 
River = TlNR6WS12 Reach = 90-100 RS = 95.2 
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I +Van Buren Culverts Discharges +Combined Discharge Floodplain Rating Curve 

/ t V a n B u r e n  Weir Discharge +Combined Discharge Floodway Rating Curve 1 

FIGURE 3 
Rating Cuwe for TlNRGWS12 at Van Buren Road Crossing 



CURRENT DATE: 06-02-2001 
CURRENT TIME: 14:08:56 

FILE DATE: 06-02-2001 
FILE NAME: 1N6WS12 

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

**********%***************  FHWA CULVERT ANALYSIS * * * * * * * * * * * * * * * * * * A * * * * * * *  

. . . . . . . . . . . . . . . . . . . . . . . . .  HY-8, VERSION 6.0 . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I C I  SITE DATA 1 CULVERT SHAPE, MATERIAL, INLET I ,, ........................................................................... i 
I L / INLET OUTLET CULVERT I BARRELS 

i 
/ V I ELEV. ELEV. LENGTH I SHAPE SPAN RISE MANNING INLET 

i 
[NO.[ (ft) (ft) (ft) I MATERIAL (ft) (ft) n TYPE 

1 
I 1 11046.50 1046.00 70.00 1 3 CSP 

i 
3.00 3.00 ,024 CONVENTIONAL1 

1 2  1 I I 
1 3 1  I I 
1 4 1  I I 
1 5 1  I I 
1 6  I I I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SUMMARY OF CULVERT FLOWS (cf S) FILE: 1N6WS12 DATE: 06-02-2001 

ELEV ('it) TOTAL 1 a 3 4 5 6 ROADWAY ITR 
1046.50 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1 
1047.88 25.0 25.0 0.0 0.0 0.0 0.0 0.0 0.00 1 
1048.53 50.0 50.0 0.0 0.0 0.0 0.0 0.0 0.00 1 
1049.08 75.0 75.0 0.0 0.0 0.0 0.0 0.0 0.00 1 
1049.61 100.0 100.0 0.0 0.0 0.0 0.0 0.0 0.00 1 
1050.17 125.0 125.0 0.0 0.0 0.0 0.0 0.0 0.00 1 
1050.94 150.0 150.0 0.0 0.0 0.0 0.0 0.0 0.00 1 
1052.11 175.0 175.0 0.0 0.0 0.0 0.0 0.0 0.00 1 
1053.25 200.0 200.0 0.0 0.0 0.0 0.0 0.0 0.00 1 
1054.52 225.0 225.0 0.0 0.0 0.0 0.0 0.0 0.00 1 
1055.91 250.0 250.0 0.0 0.0 0.0 0.0 0.0 0.00 1 
1056.00 251.1 251.1 0.0 0.0 0.0 0.0 0.0 OVERTOPPING 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: 1N6WS12 DATE: 06-02-2001 

HEAD HEAD TOTAL FLOW 9. FLOW 
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR 
1046.50 0.000 0.00 0.00 0.00 
1047.88 0.000 25.00 0.00 0.00 
1048.53 0.000 50.00 0.00 0.00 
1049.00 0.000 75.00 0.00 0.00 
1049.61 0.000 100.00 0.00 0.00 
1050.17 0.000 125.00 0.00 0.00 
1050.94 0.000 150.00 0.00 0.00 
1052.11 0.000 175.00 0.00 0.00 
1053.25 0.000 200.00 0.00 0.00 
1054.52 0.000 225.00 0.00 0.00 
1055.91 0.000 250.00 0.00 0.00 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
<1> TOLERANCE (ft) = 0.010 c2> TOLERANCE ( % )  = 1.000 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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CURRENT DATE: 06-02-2001 FILE DATE: 06-02-2001 
CURRENT TIME: 14:08:56 FILE NAME: 1N6WS12 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

PERFORMANCECURVEFORCULVERT1 - 3( 3.00 (ft) BY 3.00 (ft)) CSP 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL. 
(cfs) (ft) (ft) (ftl <F4> (ft) (ft) (ft) (ft) (fps) (fps) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
0.00 1046.50 0.00 -0.500-NF 0.00 0.00 0.00 0.00 0.00 0.00 
25.00 1047.88 1.24 1.38 2-M2C 1.06 0.91 0.91 0.73 4.61 2.18 
50.00 1048.53 1.84 2.03 2-M2C 1.58 1.30 1.30 1.11 5.68 2.81 
75.00 1049.08 2.35 2.58 2-M2c 2.07 1.61 1.61 1.41 6.49 3.24 
100.00 1049.61 2.85 3.112-M2C 3.00 1.87 1.87 1.68 7.20 3.58 
125.00 1050.17 3.37 3.67 2-M2c 3.00 2.10 2.10 1.91 7.88 3.86 
150.00 1050.94 3.97 4.44 2-M2C 3.00 2.29 2.29 2.13 8.64 4.11 
175.00 1052.11 4.65 5.61 2-M2c 3.00 2.46 2.46 2.34 9.43 4.32 
200.00 1053.25 5.44 6.752-M2C 3.00 2.59 2.59 2.53 10.30 4.51 
225.00 1054.52 6.34 8.022-M2C 3.00 2.73 2.73 2.71 11.10 4.69 
250.00 1055.91 7.36 9.413-M2t 3.00 2.86 2.88 2.88 12.03 4.85 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
El. inlet face invert 1046.50 ft El. outlet invert 1046.00 ft 
El. lnlet throat invert 0.00 ft ~ l .  inlet crest 0.00 ft 

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

*****  SITE DATA *****  CULVERT INVERT **************  
INLET STATION 100.00 ft 
INLET ELEVATION 1046.50 ft 
OUTLET STATION 170.00 ft 
OUTLET ELEVATION 1046.00 ft 
NUMBER OF BARRELS 3 
SLOPE (V/H) 0.0071 
CULVERT LENGTH ALONG SLOPE 70.00 ft 

*****  CULVERT DATA * * * * * * * A * * * * * * * * * * * * * * * *  

BARREL SHAPE CIRCULAR 
BARREL DIAMETER 3.00 ft 
BARREL MATERIAL CORRUGATED STEEL 
BARREL MANNING'S n 0.024 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SOUARE EDGE WITH HEADWALL 
INLET DEPRESSION NONE 
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CURRENT DATE: 06-02-2001 
CURRENT TIME: 14:08:56 

FILE DATE: 06-02-2001 
FILE NAME: 1N6WSlZ 

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

. . . . . . . . . . . . . . . . . . . . . . . . . .  TAILWATER . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

*******  REGULAR CHANNEL CROSS SECTION ****************  
BOTTOM WIDTH 15.00 ft 
SIDE SLOPE H/V (X:l) 1.0 
CHANNEL SLOPE V/H (ft/ft) 0.007 
MANNING'S n 1.01-0.1) 0.045 
CHANNEL INVERT ELEVATION 1046.00 ft 
CULVERT NO.l OUTLET INVERT ELEVATION 1046.00 ft 

******* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL 

FLOW 
(cfs) 
0.00 
25.00 
50.00 
75.00 
100.00 
125.00 
150.00 
175.00 
200.00 
225.00 
250.00 

W.S.E. 
(ft) 

1046.00 
1046.73 
1047.11 
1047.41 
1047.68 
1047.91 
1048.13 

FROUDE 
NUMBER 
0.000 
0.450 
0.470 
0.481 
0.488 
0.492 
0.495 
0.498 
0.500 
0.502 
0.503 

DEPTH 
lft) 
0.00 
0.73 
1.11 
1.41 
1.68 
1.91 
2.13 
2.34 
2.53 
2.71 
2.88 

VEL. SHEAR 
(i/s) (psfl 
0.00 0.00 
2.18 0.34 
2.81 0.51 
3.24 0.65 
3.58 0.77 
3.86 0.88 
4.11 0.99 
4.32 1.08 
4.51 1.17 
4.69 1.25 
4.85 1.33 

ROADWAY SURFACE 
EMBANKMENT TOP WIDTH 
CREST LENGTH 
OVERTOPPING CREST ELEVATION 

PAVED 
60.00 ft 
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............................................. 
UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1.0 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * A * * * * * * * * * * *  

PROJECT: FCDMC 2000C013-Task11 
ENGINEER: wso 
DATE: 61 2/2001 
TIME: 13:56. 2 

INPUT PARAMETERS 

STARTING WSEL: 1051.00 
MAXIMUM WSEL: 1054.00 
STEP SIZE: 0.10 
BREADTH OF WEIR: 60.00 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
INPUT ELEVATION/STATION TABLE. 
PROJECT: FCDMC 2000C013-Task11 
DATE: 61 2/2001 
TIME: 13:56. 2 

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

POINT 
..--- 

POINT 
..--- 

1 
2 
3 
4 
5 

ELEVATION 
......... 

ELEVATION 
......... 

1054.10 
1054.00 
1053.80 
1053.60 
1053.50 
1053.40 
1053.20 
1053.00 
1052.40 
1052.30 
1052 .OO 
1051.80 
1051.10 
1051.00 
1051.30 

STATION 
....... 
STATION 
....... 

615.80 
628.90 
685.90 
726.60 
816.60 
830.80 
861.70 
886.90 
959.50 
1006.80 
1037.70 
1060.80 
1158.00 
1187.40 
1244.90 

POINT 
.---. 

16 
17 
18 
19 
2 0 
2 1 
22 
2 3 
24 
2 5 
2 6 
2 7 

ELEVATION STATION 
......... ....... 

1051.50 1353.30 
1051.40 1427.70 
1051.60 1508.30 
1051.80 1559.20 
1052 .OO 1573.70 
1052.20 1598.80 
1052.00 1646.50 
1052.10 1694.60 
1052.80 1802 .OO 
1053.30 1854.40 
1054.00 1926.70 
1055.00 2014.80 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
WEIR COEFFICIENT TABLE 
PROJECT: FCDMC 2000C013-Task11 
DATE: 61 2/2001 
TIME: 13:56. 2 

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

REFERENCE: COE CHART - LOWER CURVE 

POINT HEAD 
-... 

0.00 
0.10 
0.20 
0.30 
0.40 
0.50 
0.60 
0.70 
0.80 
0.90 
1.00 
1.10 
1.20 

COEFFICIENT POINT 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1.0 
PROJECT: FCDMC 2000C013-Task11 
DATE: 6 1  2/2001 
TIME: 13:56. 2 

ELEVATION DISCHARGE (CFS) ELEVATION 

COEFFICIENT 

DISCHARGE (CFS) 
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.............................................. 
UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1.0 

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

PROJECT: FCD 2000C013 - TASK 11 
ENGINEER: WSO 
DATE: 6/18/2001 
TIME: 18: 6.47 

INPUT PAIULMETERS 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

STARTING WSEL: 1051.00 
MAXIMUM WSEL: 1054.00 
STEP SIZE: 0.10 
BREADTH OF WEIR: 60.00 

............................................. 
INPUT ELEVATION/STATION TABLE. 
PROJECT: FCD 2000C013 - TASK 11 
DATE: 6/18/2001 
TIME: 18: 6.47 

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

POINT 
- - - - -  

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

ELEVATION 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

File: TlNR6WS12-weir-FW output.doc Appendix F 

I TlNR6WS12 -Uneven Weir Program Output 
Floodway Analysis 

STATION 
- - - - - - - 
1020.00 
1021.00 
1037.70 
1060.80 
1158.00 
1187.40 
1244.90 
1353.30 
1427.70 
1508.30 
1559.20 
1560.00 
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............................................. 
WEIR COEFFICIENT TABLE 
PROJECT: FCD 2000C013 - TASK 11 
DATE: 6/18/2001 
TIME: 18: 6.47 

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

REFERENCE: COE CHART - LOWER CURVE 
POINT 
- - - - -  

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

HEAD - - - -  
0.00 
0.10 
0.20 
0.30 
0.40 
0.50 
0.60 
0.70 
0.80 
0.90 
1.00 
1.10 
1.20 
1.30 
1.40 

COEFFICIENT 

2.5000 
2.5056 
2.5111 
2.5167 
2.5222 
2.5278 
2.5333 
2.5389 
2.5444 
2.5500 
2.5556 
2.5611 
2.5667 
2.5722 
2.5778 

POINT 
- - - - -  

16 
17 
18 
19 
2 0 
2 1 
22 
2 3 
24 
2 5 
2 6 
2 7 
2 8 
2 9 
3 0 

............................................. 
UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1.0 
PROJECT: FCD 2000C013 - TASK 11 
DATE: 6/18/2001 
TIME: 18: 6.47 

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

HEAD - - - -  
1.50 
1.60 
1.70 
1.80 
1.90 
2.00 
2.10 
2.20 
2.30 
2.40 
2.50 
2.60 
2.70 
2.80 
2.90 

ELEVATION - - - - - - - - - 
1051.00 
1051.10 
1051.20 
1051.30 
1051.40 
1051.50 
1051.60 
1051.70 
1051.80 
1051.90 
1052.00 
1052.10 
1052.20 
1052.30 
1052.40 

DISCHARGE (CFS) 
- - - - - - - - - - - - - - -  

0.00 
1.54 
8.22 

21.24 
42.82 
80.53 

142.72 
226.24 
329.61 
451.80 
590.61 
745.14 
914.66 

1097.60 
1293.02 

ELEVATION - - - - - - - - - 
1052.50 
1052.60 
1052.70 
1052.80 
1052.90 
1053.00 
1053.10 
1053.20 
1053.30 
1053.40 
1053.50 
1053.60 
1053.70 
1053.80 
1053.90 
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COEFFICIENT 
- - - - - - - - - - -  

2.5833 
2.5889 
2.5944 
2.6000 
2.6056 
2.6111 
2.6167 
2.6222 
2.6278 
2.6333 
2.6389 
2.6444 
2.6500 
2.6556 
2.6611 

DISCHARGE (CFS) 
- - - - - - - - - - - - - - -  

1500.22 
1718.68 
1947.96 
2187.67 
2437.50 
2697.17 
2966.43 
3245.07 
3532.89 
3829.72 
4135.40 
4449.77 
4772.73 
5104.13 
5443.87 
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OF MARICOPA COUNTY 

T I  SR6WS13 AND T I  N6WS12 
SECTIONS 9 0  TO 1 0 0  

FLOOD DELINEATION STUDY OF 
FCD NO. 2000C013-TASK11 

LEGEND 
1M)-YK FLOODPWN BOUNDARY 

FLOODWAY BOUNDARY ------ 
w . m  

CROSS SECllDN 0,10 FF'= lW.74-"- 

w 
1 TEMPOWRY BENCH M K  TBM XXX I 

BASE FLOOD ELEVATIONS -1221- 

( ZONE DESIGNATIONS ZONE AE I 

/ TEMPORARY BENCH MARKS (TBM) 
NOTE UL EWA~ONS UIE  YO ON N * n w  

E m D m C  KRnW MNU OF IBM. ~-~~~ 

-20 + 1.97 Fm - W W  

1.0. NUMBER ELEVATION (m DESCRIPnON/LOCAIlON 

TBM f1 1047.18 NW CORNER OF CONCRETE 
PAD FOR WOI HEAD 
N: 891298.89 
E: 425377.57 

1048.92 NW CORNER OF CONCRETE 
PAD FOR WELL HEAD 
N: 891477.80 
E: 421876.76 

I NOTES I 
I 1- THE m D W U C  BASE UNE IS CROSS SECnON STATION 

100 UNLESS NOTED OTHERWISE. BASELINE IS 
LONG THE 355TH AM ALIGNMENT AS INDICATED ON W 

2- FLWDPWN AN0 FLOOOWAY SHARE A COMMON 
BOUNDMY WHERE NO SEPARATE FLWOWAY LINE IS 
SHOWN I 

V I C I N I T Y  HAP I 

I / EXHIBIT 1 I 
I 67 C4.E 

OEYGN - I - 
DESIGN CHK. I - - 
PUNS I - I - - 

I 
9 W ( S  CHK. I 

- 
Yar l O T  1 






