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July 30,2001 

Mr. Richard L. Hiner, P.E. 
WOODPATEL - Project Manager 
2051 West Northern, Suite 100 
Phoenix, Arizona 85021 

Subject: Spook Hill FRS & Signal Butte FRS 
Recreation of the Original SCS TR-20 Design Models and Comparison 
with HEC-1. 

Dear Mr. Hiner 

Thank you for allowing NRCS to participate in the review the attempt recreation of the 
Original SCS TR-20 design models of the Spook Hill FRS & Signal Butte FXS. 

NRCS approves the recreation of the Original SCS TR-20 design models. 

For justifications, What is the relationship between this study and the study developing 
by Daniel, Mann, Johnson, & Mendenhall @MJM)+ Hanis of the hydrology for the 
Spook Hill Floodwater Retarding Structure (FRS)? 

If you have any questions, please contact me at (602) 280-8832. 

QUAN D. QUAN 
State Hydraulic Engineer 

cc: W/O encl. 
Noller Herbert, State Conservation Engineer, NRCS, Phoenix, Arizona 

1 The Natural Resources Conservation Service works hand-in-hand with 
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FCDMC FCDMC 
D Afshin Ahouraiyan o Joe Rumann 
2801 West Durango 2801 West Durango 
Phoenix, AZ 85009 Phoenix, AZ 85009 
(602) 506-4519 fax: 506-4601 (602) 506-7137 fax: 506-4601 

FCDMC JE Fuller Hydrology €t Geomorphology 
o Tim Phillips o Ted Lehman 
2801 West Durango 5235 South Kyrene Road, Suite 205 
Phoenix, AZ 85009 Tempe, AZ 85283 
(602) 506-4718 fax: 506-8561 (480) 752-2124 fax: 839-2193 

City o f  Mesa Logan Simpson Design, Inc. 
o Ron Taylor o Diane Simpson-ColebankIWayne C. 
20 East Main Street, P.O. Box 1466 398 South Mill Avenue, Suite 200 
Mesa, AZ 8521 1-1466 Tempe, AZ 85281 
(480) 644-2513 fax: 644-3392 (480) 967-1343 fax: 966-9232 

FROM: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

o Ashok Patel Rick Hiner 

DATE: . , . . . . . . . . . . 

: 1112100 

WE ARE SENDING YOU THE ATTACHED o VIA FAX o VIA MAIL o VIA HAND DELIVERY 

THESE ARE TRANSMITFED as checked below: 
o For approval o Approved as submitted o Approved as noted 
o For your use o As requested o For review and comment 

Remarks: 

Copies 

1 

Afshin, 

Please give this report to  Joe Rumann for his review. 

Thank you, 

Rick H. 

Date 

11 -1 -2000 

I WOOD, PATEL & ASSOCIATES, INC .2051 W. Northern Ave. Suile 100 85021 . (602) 335-8500. FAX (602) 335-8580 

Description 

TR-20 Analvsis Re~ort 
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John Bulka, RE. 
juon Engclhardr, PE. Introduction: 

Joaph C. Daconra, EE. 
Mahcr Hazini. RE. During the Level I Analysis portion of the Spook Hill ADMP Update Project, several 

alternatives were developed which modified the uncontrolled contributing area of the 
Spook Hill FRS & Signal Butte FRS watersheds. As a result, the existing distribution 
of flood routing between these FRS structures was altered. According to the HEC-1 
hydrologic models developed in conjunction with the Spook Hill ADMP Update, 
these alternatives functioned properly and did not jeopardize the proper operation of 
the Buckhorn-Mesa FRS system. However, a cursory comparison of the HEC-1 
model to the original TR-20 design model revealed that the HEC-1 model produced 
lower runoff volumes than the original TR-20 model. In September 2000, the Flood 
Control District of Maricopa County (District) requested that Wood, Patel & 
Associates, Inc. attempt to recreate the original TR-20 design models in order to 
establish a baseline for evaluating issues related to dam safety. This intent of this 
report is to document these efforts. 

BackgroundIHistory: 
Technical Release No. 20: Computer Program for Project Formulation Hydrology 
(TR-20) is a physically based, watershed runoff event model that computes direct 
runoff and develops hydrographs resulting from any synthetic or natural rainstorm. 
The Hydrology Branch of the SCS (forerunner of the NRCS), in cooperation with the 
Hydrology Laboratory (ARS), developed the original FORTRAN code for the TR-20 
computer program through a contract with C-E-I-R, Inc. in 1964. 

The original version ran on an IBM 1620 mainframe computer. The SCS made 
numerous modifications over the years and, in 1986, released a version of the 
program for the PC that included a draft User Manual. Further revisions to both the 
program and the User Manual have resulted in version 2.04 and a 1992 draft User 
Manual. The 1992 PC version of the program has been used for the recreated model 
with appropriate adjustments made to closely mimic the results in the original output 
data. 

Wood, Patcl 8rAssuciates. Inc. 2051 Wcsr Norrhcrn. Suirc 1 0 0 .  Phc,cnix, Aiixi~n:! XSO11 . (602) 3 3 5 - 8 5 0 0  . F:ix (602) 3 3 j - X i K O  
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Datum: 
The original project design based all of their elevations on the NAD '27 Vertical 
datum; however, the new topographic information is based on the NAD '88 vertical 
datum, which is approximately 1.86 feet higher in elevation. Therefore, the spillway 
elevation at the Signal Butte FRS was 1712.4 ft .  in the original survey vs. 1714.26 ft 
in the new topographic survey. The elevations in the new stage-storage-discharge 
curves (used in the "actual storage" model) were adjusted to match the original NAD 
'27 datum. 

Original Design SCS TR-20 Model vs. Recreated Design TR-20 Model: 

Input Data: 
CTABLE - The original mainframe TR-20 model used the "Convex" method for 
stormwater routing (which, due to program limitations, utilized a constant 
velocity for the channel routing regardless of the magnitude of the discharge). 
When the PC version of TR-20 was released, the convex method was omitted and 
a new method was introduced that computed the channel routing velocity based 
on the magnitude of the discharge. Therefore, the CTABLE was not included in 
the recreated input file. For the purpose of the recreated TR-20 model, elevation- 
discharge-area information was created for cross sections 102 and 103 to 
approximate the routing velocity used by the convex routing method in the 
original model. 

Structure 3 -When the concept for the Pass Mountain structure was originally 
developed, it was intended to he an FRS structure much like the Signal Butte FRS 
to the south. The design was later changed to be a diversion structure and, 
although the Standard Control Data section of the TR-20 design model was 
updated to reflect the diversion, the stage-storage-discharge data was not removed 
from the input deck. In the recreated model, this data was not included since it 
was not used in computations. 

Output Data: 
Runoff Volume - The original TR-20 program (released in 1963) was designed to 
run on a mainframe computer and, due to program limitations, the hydrograplls 
were limited to 200 ordinates. Unfortunately, given the 0.2-hour time interval 
utilized in the original TR-20 model, the original hydrograph duration was limited 
to 40 hours. When the PC version of TR-20 was released in 1986, the number of 
hydrograph ordinates had been increased to 400. Therefore, the recreated TR-20 
model has a hydrograph duration of 80 hours, twice that of the original model, 
which, in some cases, resulted in an increased mnoffvolume from the watershed 
(because of much longer duration allocated for and routed through the FRS). 

Peak Discharge - The peak discharge difference observed in the recreated TR-20 
model was due to a slight difference in the routing time for reaches 102 and 103. 
This has been resolved by an adjustment to the cross-section table in the input file 



Mr. Afshin Ahouraiyan 
Spook Hill ADMP Update 
TR-20 Analysis Report 

November 1,2000 
Page 3 of 3 

of the recreated model. The original model used the convex routing method, 
which is unavailable in the PC version of the TR-20 program. Therefore, the 
routing was done using current methods hut was calibrated to reproduce the 
original routing time and velocity. 

TR-20 Model Names & Descriptions: 
The output data from the recreated model matches very closely with the original 
output data (within *I%) with the exception of the hydrograph volume difference 
explained above. This gives us a high degree of confidence in the results of the 
recreated model. 

Numerous TR-20 models were created and included in this report and they are 
described as follows: 

1. SBTR-2O.dat This is a recreation of the original design file for the 
Signal Butte FRS and includes the Pass Mountain Diversion and the Apache 
Junction FRS. The model was duplicated using available data from the SCS 
design documents. The PSH, ESH, & FBH events are included in this model. 

2. SBTW0v.dat Same as SBTR-2O.dat except the time interval has been 
increased to 0.5 hours in order to adequately model the entire hydrograph 
volume. 

3. SBTR20T.dat 100-year, 10-day model with original design stage- 
storage curves. 100-year rainfall adjusted to 7.02 inches and curve numbers 
adjusted for 10-day duration according to NEH-4, Table 21.2. 

4. SBTR-20b.dat Same as SBTR-20.dat except that the Stage-Storage- 
Elevation information for the Signal Butte FRS and Apache Junction FRS has 
been updated to reflect actual current conditions based on recent topographic 
survey information. The datum difference between NAD27 and NAD88 
necessitated that the new topographic data be adjusted to match the original 
topography used in the design model. 

5. SBTR20bv.dat Same as SBTR-20b.dat except the time interval has 
been increased to 0.5 hours in order to adequately model the entire 
hydrograph volume. 

6. SBTR20bT.dat 100-year, 1 0-day model with new stage-storage curves 
based on recent topographic mapping information. 100-year rainfall adjusted 
to 7.02 inches and curve numbers adjusted for 10-day duration according to 
NEH-4 Table 21.2. 
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7. SBT2ObPZ.dat Original condition 24-hour PSH, ESH, & FBH model 
with updated stage-storage curves and the Signal Butte FRS principal spillway 
outflow curve doubled. 

8. SBT20bP4.dat Original condition 24-hour PSH, ESH, & FBH model 
with updated stage-storage curves and the Signal Butte FRS principal spillway 
outflow curve quadrupled. 

9. SBTZbTP2.dat Actual Stage-Storage curves, 100-year 10-day rainfall, 
Signal Butte FRS principal spillway outflow curve doubled. 

10. SBTZbTP4.dat Actual Stage-Storage curves, 100-year 10-day rainfall, 
Signal Butte FRS principal spillway outflow curve quadrupled. 

11. SBTR-20c.dat Same as SBTR-20b.dat except that the Pass Mountain 
Diversion alternative from the Spook Hill ADMP Update (Level I) has been 
added to the model (the Signal Butte FRS contributing area increased by 3.28 
square miles). The Signal Butte FRS principal spillway outfall curve has not 
been changed. 

12. SBTR20cv.dat Same as SBTR-20c.dat except the time interval has 
been increased to 0.5 hours in order to adequately model the entire 
hydrograph volume. 

13. SBTR2OcT.dat 100-year, 10-day model with new stage-storage curves 
based on recent topographic mapping information and the Pass Mountain 
Diversion alternative added to the model. 100-year rainfall adjusted to 7.02 
inches and curve numbers adjusted for 10-day duration according to NEH-4 
Table 21.2. 

14. SBT20cPZ.dat Actual Stage-Storage curves, 100-year 10-day rainfall, 
Signal Butte FRS principal spillway outflow curve doubled. 

15. SBT20cP4.dat Actual Stage-Storage curves, 100-year 1 0-day rainfall, 
Signal Butte FRS principal spillway outflow curve quadrupled. 

16. SBT2cTP2.dat Actual Stage-Storage curves, 100-year 10-day rainfall, 
Signal Butte FRS principal spillway outflow curve doubled, Pass Mountain 
Diversion option in place. 

17. SBTZcTP4.dat Actual Stage-Storage curves, 100-year 10-day rainfall, 
Signal Butte FRS principal spillway outflow curve quadrupled, Pass Mountain 
Diversion option in place. 
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Modeling Results: 

Actual Storage: 
The first step in the flood control altemative modeling was to update the 
recreated model with the stage-storage curves from the new survey 
information. The immediate effect was a lowering of the maximum stage and 
discharge at both the Apache Junction FRS and the Signal Butte FRS. This 
served to verify that there may be additional storage available in the Signal 
Butte FRS. 

Recreated Original TR-20 Model vs. TR-20 Model wlPass Mountain 
Diversion Extension: 
During the Level I Alternative Development phase of the project, new 
topographic survey information was obtained that revealed additional storage 
behind the Signal Butte FRS, over and above the storage used in the original 
design calculations. An altemative was developed to capture some of the 
runoff from the controlled watershed of the Spook Hill FRS and divert it into 
the Signal Butte FRS, thus reducing the peak stage behind the Spook Hill FRS 
and decreasing the severity of flooding in the upper developed portions of the 
Spook Hill FRS watershed. This altemative was modeled and shown to work 
in HEC-1 but the project team felt that it was important to demonstrate that it 
worked using the original TR-20 design methodology. 

The baseline model for this comparison is the recreated original TR-20 model. 
It was compared to a model that included the actual storage behind the FRS 
structures, and included the Pass Mountain Diversion Extension alternative 
developed in Level I. The results demonstrated that the alternative produced a 
lower water surface elevation for the principle spillway hydrograph (100-year) 
event and the freeboard hydrograph event but, in the emergency spillway 
hydrograph event, the water surface elevation was 0.59 ft. higher than the 
recreated original model. 

Two additional models were created with the principal spillway discharge 
curve doubled in the first model and quadrupled in the second model. The 
intent was to see if allowing more water to escape at the principle spillway 
outfall would lower the water surface elevation behind the FRS sufficiently to 
allow the emergency spillway hydrograph to work with the additional flow 
from the Pass Mountain Diversion Extension. The results showed the 
expected decrease in the water surface elevation in all events, however, in the 
emergency spillway hydrograph event the water surface elevation was still 
0.44 ft. and 0.13 R. higher in the doubled and quadrupled outflow models 
respectively. 
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The results would indicate that the Pass Mountain Diversion is a very 
workable alternative if some additional design effort is directed towards 
refining the concept. 

Existing Conditions HEC-1 Model vs. Recreated TR-20 Model: 
When the results of the HEC-I model are compared with the results of the 
recreated TR-20 model, it is apparent that there are significant differences in 
some of the output values. Most notably, the runoff volumes in the HEC-1 
model are lower than in the TR-20 model. This appears to be due to the 
differences between the runoff calculated using the SCS Curve Number 
methodology used in TR-20 and the runoff calculated using the Green-Ampt 
rnethodology used in HEC-1. Another apparent difference is in the maximum 
stage documented in the design report at the Apache Junction FRS and Signal 
Butte FRS. This is a secondary result of the significant differences in runoff 
volume generated by the two models. 

The models were compared to determine the differences that may be causing 
the disparity in runoff volume. Note some key hydrologic parameters 
considered in these models: 

1. The 100-year rainfall of 3.94 inches was the same in both the TR-20 
and HEC-1 models. 

2. The SCS Type I1 rainfall distribution was used in both models. 
3. The JD records were removed from the HEC-1 model so that none of 

the models used an aerial reduction factor. 
4. The TR-20 model used the SCS Curve Number method to determine 

runoff while the HEC-1 model used Green-Ampt rnethodology. 
5. The TR-20 model uses the SCS method to determine the time-of- 

concentration while the HEC-1 model uses the Clark unit hydrograph 
method. 

6. The TR-20 models use 400 hydrograph ordinates and a time interval of 
0.2 hours (12 minutes), which yields in a hydrograph duration of 80 
hours. The HEC-1 models use 2000 hydrograph ordinates and a time 
interval of 2 minutes, which yields a hydrograph duration of 66.7 
hours. 

7. The original TR-20 model used the "convex" routing method that used 
a constant velocity for the routing reach regardless of the magnitude of 
the discharge. The HEC-I model uses a routing method that computes 
the routing velocity based on the cross section of the routing reach and 
the magnitude of the discharge. 

Since the first three items are the same in both models, they were eliminated 
as possible causes. Items 4 and 5, however, are very likely to be the primary 
causes and items 6 and 7 the secondary causes of the differences in the 
modeling results. The Green-Ampt methodology, for example, seems to 
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provide more opportunities for runoff losses than the Curve Number 
methodology causing a disparity in the volume calculations. The differences 
in the time of concentration would result in a disparity in the peak discharge 
values but should not affect the volume of runoff. 

Conclusion & Recommendations: 
WoodPatel is very satisfied with the accuracy of the recreated TR-20 model and is 
confidant that we now have a reliable baseline from which to compare alternatives to 
the original intended design. 

Based on the TR-20 analysis, WoodPatel has concluded that the Pass Mountain 
Diversion extension is a viable option that should be pursued further in the Level I1 
Analysis phase. Due to the increase in actual storage available at the Apache 
Junction FRS and Signal Butte FRS, the Signal Butte FRS seems capable of taking 
the additional runoff volume resulting from the diversion. It is recommended that, in 
the Level I1 Analysis phase and, especially in the Level I11 Analysis phase, any 
alternatives which incorporate the Pass Mountain Diversion extension should be 
modeled in TR-20 to insure that they are not having a negative impact on the flood 
retarding structures. 

WoodPatel was also asked to compare the TR-20 model results to the HEC-1 model 
results and attempt to explain the differences in output values between the two 
programs. We concluded that the switch from the TR-20 model's SCS Curve 
Number methodology to the HEC-1 model's Green-Ampt methodology resulted in 
significant differences in the runoff volume produced by the 100-year storm event. 
This runoff volume is the most critical factor in the performance of the flood 
retarding structures and, as such, the TR-20 model is recommended as the baseline 
model for all analyses that are connected with the performance of the flood retarding 
structures, while the HEC-1 model should be used to design the internal flood control 
system. 

Sincerely, 

WOOD, PATEL & ASSOCIATES, INC. 

Richard L. Hiner, P.E. 
Project EngineerIManager 
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Joseph C. Dacania, E E  
Maher Hazine,RE. WoodIPatel has reviewed the comments on the TR-20 analysis and we are pleased to offer the 

following responses: 

Comment #I: "Page 2 and 3 have values for Apache Junction FRS that are identical even 
though one analysis represents actual storage, and the other represents double PS outflow. 
This may explain why the outflow is not doubled in that table (page 3 of 4, dated 9/21)." 

Response #1: It was never the intent of this analysis to double the principal 
spillway outflow from the Apache Junction FRS and the data column should have 
been labeled differently in order to make that more clear. The only modifications to 
the principal spillway outflow curve were at the Signal Butte FRS and this 
modification would have no effect at the Apache Junct~on FRS. The tables will be 
modified to remove the duplicate data for the Apache Junction FRS to avoid further 
confusion. 

Comment#2: "The recreated model for the Apache Junction FRS PSH shows a peak 
storage of 601.8. l f the  inflow is the same, how did the storage increase?" 

Response #2: The original peak storage at the maximum stage of 1799.60 ft was 
455.6 acre-feet. The maximum stage using the actual storage volume (from the new 
topographic survey) is 1799.08, which, on the new stage-storage curve, corresponds 
to a peak storage volume of 5 10.1 acre-feet (the volume of 601.8 acre-feet appears to 
have been an error). The 54.5 acre-foot increase in storage occurred because the new 
topographic data shows over 100 acre-feet of additional storage available below the 
principal spillway elevation. This allows the storage of a larger volume of water at a 
lower elevation than had been originally modeled. Refer to the attached graphs for 
an illustration of the differences in the stage-storage curves. 

Comment #3: "It appears that the discharge/stage/volume relationship for the structures 
need to be refined since the peak outflow is greater than expected below the spillway 
elevation for the structures. If possible please insert another point in the 
discharge/stage/volume table in the model to reJect conditions at the spillway elevation." 

Wood, Patel &Associates, Inc. 2051 West Northern, Suite 100, Phoenix, Arizona 85021 ' (602) 335-8500 . Fax (602) 335-8580 

www.woodpard.corn 932 Wesr Southern, Su i t e  7, Mesa, Arizona  85210 (480) 834-3300 * Fax (480) 834-3320 
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Response#3: The stage-storage-discharge curve in the recreated model was 
reproduced exactly as it was in the original design model. We did not have access to 
the original design calculations for the principal spillway and were unable to verify 
the methodology or assumptions used to develop the design discharge curve. The 
design team then agreed that no modifications to the stage-discharge relationship 
would be made in any of the models. The stage-storage relationship was modified 
based on the new topographic survey information because it was a physical feature 
and was unrelated to a design methodology. 

Comment #4: "Please inclzlde units associated with values in the summay tables. " 

Response #4: The tables will he modified to include units with each of the values. 

Comment #5: "I noticed the HEC-1 model IOO-year peak flows for the Apache Junction 
and Signal Butte FRS's are significantly larger than the TR-20 results. This would indicate 
thatperhaps there is not as much available storage as perceived " 

Response #5: The TR-20 and HEC-I computer programs utilize different methods 
for computing the time-of-concentration (unit hydrograph vs. Clark unit hydrograph) 
and, since a change in the time-of-concentration can dramatically impact the peak 
discharge, and the results from the two programs are often quite different. It should 
be noted, however, that this difference in peak discharge does not necessarily affect 
volume of runoff from the watershed. 

When the results of the HEC-I model are compared with the results of the recreated 
TR-20 model, it is apparent that there are significant differences in some of the 
output values. Most notably, the runoff volumes in the HEC-I model are lower than 
in the TR-20 model. This appears to be due to the differences between the runoff 
calculated using the SCS Curve Number methodology used in TR-20 and the runoff 
calculated using the Green-Ampt methodology used in HEC-I. Another apparent 
difference is in the maximum stage documented in the design report at the Apache 
Junction FRS and Signal Butte FRS. This is a secondary result of the significant 
differences in runoff volume generated by the two models. 

The models were compared to determine the differences that may be causing the 
disparity in runoff volume. Note some key hydrologic parameters considered in 
these models: 

1. The 100-year ramfall of 3.94 inches was the same in both the TR-20 and 
HEC-I models. 

2. The SCS Type I1 rainfall distribution was used in both models. 
3. The JD records were removed from the HEC-I model so that none of the 

models used an aerial reduction factor. 
4. The TR-20 model used the SCS Curve Number method to determine runoff 

while the HEC-1 model used Green-Ampt methodology. 
5. The TR-20 model uses the SCS method to determine the time-of- 

concentration while the HEC-I model uses the Clark unit hydrograph 
method. 
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6. The TR-20 models use 400 hydrograph ordinates and a time interval of 0.2 
hours (12 minutes), which yields in a hydrograph duration of 80 hours. The 
HEC-1 models use 2000 hydrograph ordinates and a time interval of 2 
minutes, which yields a hydrograph duration of 66.7 hours. 

7. The original TR-20 model used the "convex" routing method that used a 
constant velocity for the routing reach regardless of the magnitude of the 
discharge. The HEC-1 model uses a routing method that computes the 
routing velocity based on the cross section of the routing reach and the 
magnitude of the discharge. 

Since the first three items are the same in both models, they were eliminated as 
possible causes. Items 4 and 5, however, are very likely to be the primary causes and 
items 6 and 7 the secondary causes of the differences in the modeling results. The 
Green-Ampt methodology, for example, seems to provide more opportunities for 
runoff losses than the Curve Number methodology causing a disparity in the volume 
calculations. The differences in the time of concentration would result in a disparity 
in the peak discharge values but should not affect the volume of runoff. 

If you have any further questions, please do not hesitate to ask and I will answer them as 
quickly as possible. 

Sincerely 

WOOD, PATEL & ASSOCIATES, INC. 

Y&L- 
Richard Hiner, P.E. 
Project EngineerManage1 

cc: Joe Rumann, FCDMC 
Joe Tram, FCDMC 
Amir Motamedi, FCDMC 
Tom Renckly, FCDMC 
Ash Patel, WoodPatel 



Wood, Patel Associates, Inc. Spook Hill ADMP 

TR-20 Output 
I Apache Junction FRS I 

- TR-20 Analysis WPA #99989 

Comparison 
I Apache Junction FRS I - 

al 
Emerg. Spillway V) v 

0 0 
Crest = 1799.77 ft V) - 3 I 8 
Top of Dam = m E m  C 

C 
181 0.77 fl 

.- 2 .E 
," 4 . g E 8 
0 0 K 0 0 

Emerg. Spillway 

PSH 

. . 

Crest = 1799.77 ft 
Top of Dam = C 

1810.77 ft 

PSH 

Maximum Stage (ft) 
Peak Inflow (ds) 
Inflow Volume (ac-ft) 
Peak Storage (ac-ft) 
Peak Outflow lcfsl 

10-day PSH 10-day PSH 

1799.59 ft 
3115.8 
622.6 
455.6 
230.0 

ESH 

Maximum Stage (ft) 
Peak Inflow (cls) 
Inflow Volume (ac-ft) 
Peak Storage (ac-ft) 
Peak Outflow (cls) 

1799.60 ft 
3125.4 
623.4 
455.6 
230.9 

Maximum Stage (ft) / 1799.86 ft 

Maximum Sta e ft 1801.78 ft 1801.48 ft 0.30 ft 
Peak Inflow cfs 2929.7 2929.7 0.000% 
Inflow Volume ac-ft 1513.4 1513.4 0.000% 
Peak Stora e ac-ft 691.5 878.1 26.985% 
Peak Outflow (cfs) 1798.8 

0.01 ft 
0.308% 
0.128% 
0.000% 
0.391% 

NIA 
NIA 
N/A 
N/A 
NIA 

1799.53 ft 
2412.3 
968.5 
650.2 
186.8 

Peak Inflow (ds) 
Inflow Volume (ac-ft) 
Peak Storage (ac-ft) 
Peak Outflow (cfs) 

FBH 

1799.86 ft 
2412.3 
968.5 
484.6 
410.5 

(0.33 ft) 
0.000% 
0.000% 
34.1 73% 
(54.495%) 

2412.3 
968.5 
484.6 
410.5 
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FBH 

Maximum Stage (ft) 
Peak Inflow (cfs) 
Inflow Volume (ac-ft) 
Peak Storage (ac-ft) 
Peak Outflow (cfs) 

1803.89 ft 
8079.3 
4246.8 
1004.2 
741 9.6 

Maximum Stage (ft) 
Peak Inflow (cfs) 
Inflow Volume (ac-ft) 
Peak Storage (ac-ft) 
Peak Outflow (cfs) 

1803.90 ft 
8106.6 
4250.8 
1002.8 
7440.7 

1803.90 ft 
8106.6 
4250.8 
1002.8 
7440.7 

1803.90 ft 
8106.6 
4250.8 
11 99.4 
7422.8 

0.01 ft 
0.338% 
0.094% 
(0.139%) 
0.284% 

0.00 ft 
0.000% 
0.000% 
19.605% 
(0.241%) 



Wood, Patel Associates, Inc. Spook Hill ADMP 

TR-20 Output 
I Signal Butte FRS I 

Emerg. Spillway 
Crest = 1712.40 ft 
Top of Dam = 
1721.77 ft 

PSH 

10-day PSH 

ESH 

Maximum Sta e ft 1722.51 ft 1722.52 ft 0.01 ft 
Peak Inflow cfs 14371 .O 14360.9 0.070% 1 FBH Inflow Volume ac-ft 7930.1 8066.8 1.724% 
PeakStora e ac-ft 3146.8 3146.8 0.000% 
Peak Outflow (cfs) 10237.2 10247.2 0.098% 

1713.17ft 
4577.8 
2667.2 
1479.6 
303.5 

Maximum Stage (ft) 
Peak Inflow (cfs) 
Inflow Volume (ac-ft) 
Peak Storage (ac-ft) 
Peak Outflow (cfs) 

- TR-20 Analysis 

Com~arison 

N/A 
N/A 
N/A 
N/A 
N/A 

Maximum Stage (ft) 
Peak Inflow (cfs) 
Inflow Volume (ac-ft) 
Peak Storage (ac-ft) 
Peak Outflow (cfs) 

WPA #Qwau~ 

1716.20 ft 
5488.5 
3320.1 
1944.9 
2188.0 

1716.20 ft 
5492.7 
3192.7 
1944.9 
21 84.2 

I Signal Butte FRS I 

0.00 ft 
(0.076%) 
3.990% 
0.000% 
0.174% 

PSH 

10-day PSH 

- - 
al m 

Emera. Swillwav P 

Top of Dam = 
1721.77 ft 

(0.72 ft) 
(0.1 44%) 
(0.457%) 
(3.690%) 
(48.995%) 

Maximum Stage (ft) 
Peak Inflow (cfs) 
Inflow Volume (ac-ft) 
Peak Storage (ac-ft) 
Peak Outflow (cfs) 

ESH 
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FBH 

1713.17ft 
4577.8 
2667.2 
1479.6 
303.5 

1712.45 ft 
4571.2 
2655.0 
1425.0 
154.8 

(0.73 ft) 
0.000% 
0.000% 
(2.746%) 
(29.1 13%) 

Maximum Stage (ft) 
Peak Inflow (cfs) 
Inflow Volume (ac-ft) 
Peak Storage (ac-ft) 
Peak Outflow (cfs) 

Maximum Stage (ft) 
Peak Inflow (cfs) 
Inflow Volume (ac-ft) 
Peak Storage (ac-ft) 
Peak Outflow (cfs) 

1716.20 ft 
5488.5 
3320.1 
1944.9 
2188.0 

1722.52 ft 
14360.9 
8066.8 
3146.8 
10247.2 

1715.47 ft 
5488.5 
3320.1 
1891.5 
1551 .O 

1722.1 9 ft 
14360.9 
8070.6 
3159.9 
9772.5 ' 

(0.33 ft) 
0.000% 
0.047% 
0.41 6% 
(4.632%) 



Wood, Patel Associates, Inc. Spook Hill ADMP 

TR-20 Output 
Signal Butte FRS I 

PSH 

- TR-20 Analysis 

Com~arison 

- 
Emerg. Spillway 2 - z .- 

UJ .- 3 %E 
Crest = 171 2.40 ft 

6 0 go 
Top of Dam = . Eg", -a u",a 0 
1721.77 ft 3 $ Z U  u E 

z g g g  2 
g z a 

K B  
8s  z E 
@2 s n  n 

WPA #99989 

Maximum Stage (ft) 
Peak Inflow (ds) 
Inflow Volume (ac-ft) 
Peak Storage (ac-ft) 
Peak Outflow lcfs) 

I Signal Butte FRS I 

PSH 

1712.61 ft 
8209.2 
1703.8 
1391.6 
158.4 

10-day PSH 

1708.97 ft 
8209.2 
1703.3 
978.2 
284 0 

(3.64 ft) ' 
O.OM)% 
(0.029%) 
(29.707%) 
79 79?,0/~ 

Maximum Stage (ft) 
Peak inflow (cfs) 
Inflow Volume (ac-ft) 
Peak Storage (ac-ft) 
Peak Outflow (cfs) 

10-day PSH 

ESH 

. 

1713.17 ft 
4577.8 
2667.2 
1479.6 
303.5 

FBH, 

Maximum Stage (ft) 
Peak Inflow (cfs) 
Inflow Volume (ac-ft) 
Peak Storage (ac-ft) 
Peak Outflow (cfs) 

Page 3 of 5 1011 8/00 10:28 AM 

1710.34 ft 
4571.2 
2655.0 
1143.7 
294.2 

FBH 

Maximum Stage (ft) 
Peak Inflow (cfs) 
Inflow Volume (ac-ft) 
Peak Storage (ac-ft) 
Peak Outflow (cfs) 

(2.83 ft) 
(0.144%) 
(0.457%) 

(22.702%) 
(3.064%) 

1713.17 ft 
4577.8 
2667.2 
1479.6 
303.5 

1722.52 ft 
14360.9 
8066.8 
3146.8 
10247.2 

Maximum Stage (ft) 
Peak Inflow (13s) 
Inflow Volume (ac-It) 
Peak Storage (ac-it) 
Peak Outflow (cfs) 

1708.88 ft 
4571.2 
2655.0 
968.9 
566.8 

(4.29 ft) 
(0.144%) 
(0.457%) 
(34.5 16%) 
86.755% 

1722.08 ft 
14360.9 
8070.6 
3137.4 
9767.2 

1722.52 ft 
14360.9 
8066.8 
3146.8 
10247.2 

(0.44 ft) 
0.000% 
0.047% 
(0.299%) 
(4.684%) 

1721.85 ft 
14360.9 
8070.6 
3091.2 
9755.9 

(0.67 It) 
0.000% 
0.047% 
(1.767%) 
(4.794%) 



10-day PSH 
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10-day PSH 

ESH ESH 

FBH 

'~aximum Stage (ft) 
Peak Inflow (cfs) 
Inflow Volume (ac-ft) 
Peak Storage (ac-ft) 
Peak Outflow (cfs) 

FBH 

(0.45 ft) 
22.950% 
17.981% 
(1.122%) 
13.213% 

Maximum Stage (ft) 
Peak Inflow (cfs) 
Inflow Volume (ac-ft) 
Peak Storage (ac-ft) 

1713.31 ft 
5628.4 
3146.8 
1550.5 
341 .I 

1713.17 ft 
4577.8 
2667.2 
1479.6 
303.5 

Maximum Stage (ft) 
Peak Inflow (cfs) 
Inflow Volume (ac-ft) 
Peak Storage (ac-ft) 
Peak Outflow (cfs) 

I 

0.14 ft 
22.950% 
17.981% 
4.792% 
12.389% 

0.44 ft 
23.821% 
23.957% 
7.450% 
30.503% 

Maximum Stage (ft) 
Peak Inflow (cfs) 
Inflow Volume (ac-ft) 
Peak Storage (ac-ft) 
Peak Outflow (cfs) 

1716.79 ft 
6795.9 
41 15.5 
21 15.5 
2873.9 

1716.20 ft 
5488.5 
3320.1 
1944.9 
2188.0 

Max~mum Stage (ft) 
Peak inflow (ds) 
Inflow Volume (ac-ft) 
Peak Storage (ac-ft) 

1713.17 ft 
4577.8 
2667.2 
1479.6 

0.59 ft 
23.821% 
23.957% 
8.772% 
31 348% 

L 

Maximum Stage (ft) 
Peak Inflow (cfs) 
Inflow Volume (ac-ft) 
Peak Storage (ac-ft) 

1722.45 ft 
14388.5 
9061.3 
3213.0 

1722.52 fl 
14360.9 
8066.8 
3146.8 

1712.72 ft 
5628.4 
3146.8 
1463.0 

Peak Outflow (cfs) 1 303.5 

1716.20 ft 
5488.5 
3320.1 
1944.9 
2188.0 

1722.34 ft 
14388.5 
9061.3 
3190.7 

1722.52 ft 
14360.9 
8066.8 
3146.8 

(0.07ft) 
0.192% 
12.328% 
2.104% 

343.6 

1716.64 ft 
6795.9 
41 15.5 
2089.8 
2855.4 

(0.1 8 ft) 
0.192% 
12.328% 
1.395% 

Peak Outflow (cfs) 10142.8 10247.2 Peak Outflow (ds) (1 .019%) 10146.8 10247.2 (0.980%) 



Wood, Patel Associates, Inc. Spook Hill ADMP - TR-20 Analysis 

TR-20 Output Comparison 
I Signal Butte FRS I 

PSH 

23.957% 

Peak Outflow (cfs) 2188.0 

I 

WPA #99989 

I Page 5 of 5 

10-day PSH 

(2.00 It) 
22.950% 
17.981% 
(15.504%) 
97.924% 

Maximum Stage (ft) 
Peak Inflow (cfs) 
Inflow Volume (ac-ft) 
Peak Storage (ac-ft) 
Peak Outflow (cfs) 

1713.17 ft 
4577.8 
2667.2 
1479.6 
303.5 

1711.17 fl 
5628.4 
3146.8 
1250.2 
600.7 



Spook Hill ADMP Update 

TR-20 

Apache Junction FRS 
Elevation Original 

Storage 
1791.94 0 

1793 0 
1794.1 0 
1794.5 35.37 
1795 70.75 

1795.14 81.11 
1796 141.5 

1797.14 222.35 
1799.42 437.27 
1801.72 684.12 

1804 1020.46 
1806.28 1382.58 
1808.57 1835.7 

Signal Butte FRS 
Elevation Original 

Storage 
0.022 
2.94 

16.82 
69.9 

206.14 
281 

450.86 
816.46 

1046.16 
1089.3 
1175.5 

1335.15 
1380.46 

1390 
1531.5 

1682.54 
1909.1 
2624.1 

3040.59 
3457.1 

WPA #99989 Wood, Patel Associates, Inc. 

& HEC-1 Stage-Storage-Discharge Curves 

Actual 
Storage 

0 
46.8 
106 
130 

161.2 
170.7 
230.7 
322.23 
542.99 
812.88 
1121.9 
1470.09 
1865.04 

Actual 
Storage 

0 
0 
0 
0 

172.1 
273.25 
482.24 
871.3 

1101.52 
1 163.52 
1294.09 
1390.2 
1432.05 
1446.11 
1578.77 
1733.61 
1980.33 
271 2.23 

31 21 
3530 

1790 1795 1800 1805 1810 

Elevation ( f t )  

1 [+~ctual Storage jar-l) +Original Storage (a=-lt) I 1 - - - - - . - . . . . - . - - . . -. - 

0 
1680 1690 1700 1710 1720 1730 

Elevation (ft) 

1 1  +Actual Storage (ac-ft) +Original Storage (ac-ft) 

Original Vs Actual Storage Volumes.xls 10/18/00 10:27 AM 
. I 



Wood, Patel Associates, inc. Spook Hill ADMP 

TR-20 Output 
I Apache Junction FRS I 

Emerg. Spillway 
Crest = 1799.77 R 
Top of Dam = 
181o.n n 

PSH 

- TR-20 Analysis WPA #99989 

Comparison 
I Apache Junction FRS 1 

PSH 

- - 
a, 

Emerg. Spillway I 

ESH 

Maximum Stage (ft) 
Peak Inflow (cfs) 
Inflow Volume (ac-ft) 
Peak Storage (ac-ft) 
Peak Outflow (cfs) 

10-day PSH 

ESH 

FBH 

1801.77 ft 
2923.0 
151 1.9 
691.5 
1794.1 

Maximum Sta e ft 1803.90 ft 1803.90 ft 0.00 ft 
Peak Inflow cfs 81 06.6 8106.6 0.000% 1 FBH Inflow Volume ac-ft 4250.8 4250.8 0.000% 
Peak Stora e ac-ft 1002.8 1199.4 19.605% 
Peak Outflow (cfs) 7440.7 7422.8 (0.241 %) 

Maximum Stage (ft) 
Peak Inflow (cfs) 
Inflow Volume (ac-ft) 
Peak Storage (ac-ft) 
Peak Outflow (cfs) 

Page 1 of 5 10/1 8/00 8:27 AM 

1801.78 ft 
2929.7. 
1513.4 
691.5 
1798.8 

Maximum Stage (ft) 
Peak Inflow (cfs) 
Inflow Volume (ac-ft) 
Peak Storage (ac-ft) 
Peak Outflow (cfs) 

0.01 ft 
0.229% 
0.099% 
0.000% 
0.262% 

1801.78 ft 
2929.7 
1513.4 
691.5 
1798.8 

1801.48 ft 
2929.7 
1513.4 
878.1 
1490.3 

1803.89 ft 
8079.3 
4246.8 
1004.2 
741 9.6 

(0.30 ft) 
0.000% 
0.000% 
26.985% 
(1 7.150%) 

1803.90 ft 
8106.6 
4250.8 
1002.8 
7440.7 

0.01 ft 
0.338% 
0.094% 
(0.139%) 
0.284% 



Wood, Patel Associates, Inc. Spook Hill ADMP - TR-20 Analysis WPA #99989 

TR-20 Output Comparison 
I Signal Butte FRS I I Signal Butte FRS I 

PSH 

Emerg. Spillway 
Crest = 1712.40 A 
Top of Dam = 
1721.77 ft 

- - 
m 

Emerg. Spillway - I 

10-day PSH 

PSH 

10-day PSH 

1713.17ft 
4577.8 
2667.2 
1479.6 
303.5 

Maximum Stage (ft) 
Peak Inflow (cfs) 
Inflow Volume (ac-ft) 
Peak Storage (ac-ft) 
Peak Outflow (cfs) 

N/A 
N/A 
N/A 
N/A 
NIA 

Maximum Sta e ft 1716.20 ft 1715.47ft 0.73 ft 
Peak Inflow cfs 5488.5 5488.5 0.000% 
Inflow Volume ac-ft 3320.1 3320.1 0.000% 
Peak Storage ac-ft 1944.9 1891.5 2.746% 

ESH 

Peak Outflow (cfs) 2188.0 1551 .O (29.113%) 

ESH 
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FBH 

0.01 ft 
(0.070%) 
1.724% 
0.000% 
0.098% 

Maximum Stage (ft) 
Peak Inflow (ds) 
Inflow Volume (ac-ft) 
Peak Storage (ac-ft) 
Peak Outflow (cfs) 

Maximum Stage (ft) 
Peak Inflow (ds) 
Inflow Volume (ac-ft) 
Peak Storage (ac-ft) 
Peak Outflow (cfs) 

1722.51 ft 
14371 .O 
7930.1 
3146.8 
10237.2 

1716.20 ft 
5488.5 
3320.1 
1944.9 
2188.0 

1716.20 ft 
5492.7 
3192.7 
1944.9 
21 84.2 

(0.33 ft) 
0.000% 
0.047% 
0.416% 
(4.632%) 

Maximum Stage (ft) 
Peak Inflow (cfs) 
Inflow Volume (ac-ft) 
Peak Storage (ac-ft) 
Peak Outflow (cfs) 

1722.52 ft 
14360.9 
8066.8 
3146.8 
10247.2 

0.00 ft 
(0.076%) 
3.990% 
0.000% 
0.174% 

1722.52 ft 
14360.9 
8066.8 
3146.8 
10247.2 

1722.19 ft 
14360.9 
8070.6 
3159.9 
9772.5 



Wood, Patel Associates, Inc. Spook Hill ADMP - TR-20 Analysis WPA #99989 

TR-20 Output Comparison 
I Signal Butte FRS I I Signal Butte FRS 3 

PSH PSH 

I l~ax imum Staae lft) I 1716 20 fi 1 1715 25 ft I (0 95 ft) I I l~ax imum Staae (ft) I 1716 70 ft 1 1714 80 h I 11 An ft) 

10-day PSH 10-day PSH 

ESH 
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Maximum Stage (ft) 
Peak Inflow (ds) 
Inflow Volume (ac-ft) 
Peak Storage (ac-ft) 
Peak Outflow fcfs) 

Maximum Stage (ft) 
Peak Inflow (ds) 
Inflow Volume (ac-ft) 
Peak Storage (ac-ft) 
Peak Outflow lcfs) 

FBH 

1713.17 f l  
4577.8 
2667.2 
1479.6 
303.5 

. . . - . - - . . . . . . . - - . . ~~ -~~ ~ ~ ~~ .. .- .. 
'peak lnf low (ds) 5488.5 5488.5 0.000% 

ESH Inflow Volume (ac-ft) 3320.1 3320.1 0.000% 
Peak Storage (ac-ft) 1944.9 1781 .O (8.427%) 
Peak Outflow lcfs) 7188 0 

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

FBH 

1713.17 ft 
4577.8 
2667.2 
1479.6 
303 5 

Peak Inflow (cfs) 
Inflow Volume (ac-ft) 
Peak Storage (ac-ft) 
Peak Outflow (cfs) 

Maximum Stage (ft) 
Peak Inflow (cfs) 
Inflow Volume (ac-ft) 
Peak Storage (ac-ft) 
Peak Outflow (cfs) 

1710.34 ft 
4571.2 
2655.0 
1143.7 
294.2 

Maximum Stage (ft) 
Peak Inflow (cfs) 
Inflow Volume (ac-ft) 
Peak Storage (ac-ft) 
Peak Outflow (cfs) 

(2.83 ft) 
(0.144%) 
(0.457%) 
(22.702%) 
(3.064%) 

1708.88 ft 
4571.2 
2655.0 
968.9 
566 8 

(4.29 ft) 
(0.144%) 
(0.457%) 

(34.51 6%) 
86 75541, 

0.000% 
0.000% 
(4.612%) 
139465%) 

5488.5 
3320.1 
1944.9 
2188.0 

(0.44 ft) 
0.000% 
0.047% 
(0.299%) 
(4.684%) 

1722.52 ft 
14360.9 
8066.8 
3146.8 
10247.2 

1722.52 ft 
14360.9 
8066.8 
3146.8 
10247.2 

5488.5 
3320.1 
1855.2 
1543.3 

1722.08 ft 
14360.9 
8070.6 
3137.4 
9767.2 

1721.85 ft 
14360.9 
8070.6 
3091.2 
9755.9 

(0.67 ft) 
0.000% 
0.047% 
(1.767%) 
(4.794%) 



Wood, Patel Associates, Inc. Spook Hill ADMP 

TR-20 Output 
Signal Butte FRS I 

0 
tj - - c 

0 m 0 
-0 a .z 

Emerg. Spillway - L z m 
Crest = 1712.40 ft - s .= 

m 3 0 
Top of Dam = .- s - & 
1721.77 ft m .- 

0' 
z - z z  C 5 m 

0 

m m u, 'Z c 
e! 2 8 %  e a 
8 8 P k  E 
K L T d W  0 

Maximum Stage (ft) 1712.61 f i  1712.49 ft (0.12ft) 
Peak Inflow (ds) 8209.2 8353.5 I .758% 

PSH Inflow Volume (ac-ft) 1703.8 1991.9 16.909% 
Peak Storage (ac-ft) 1391.6 1430.7 2.810% 

158 4 1550 12146%) 

10-day PSH 

Maximum Sta e ft 1716.20 ft 1716.79 ft 0.59 ft 
Peak Inflow cfs 5488.5 6795.9 23.821% 
Inflow Volume ac-ft 3320.1 41 15.5 23.957% ESH 
Peak Stora e ac-ft 1944.9 21 15.5 8.772% 
Peak Outflow (cfs) 21 88.0 2873.9 31.348% 

- TR-20 Analysis WPA #99989 

Comparison 
I Signal Butte FRS 1 

Maximum Stage (ft) 
Peak Inflow (ds) 
Inflow Volume (ac-ft) 
Peak Storage (ac-ft) 
Peak Outflow (cfs) 

PSH 

1713.31 ft 
5628.4 
3146.8 
1550.5 
341 .I 

1713.17 ft 
4577.8 
2667.2 
1479.6 
303.5 

0.14ft 
22.950% 
17.981% 
4.792% 
12.389% 

10-day PSH 

FBH 

ESH 
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(0.45 ft) 
22.950% 
17.981% 
(1.122%) 
13.21 3% 

Maximum Stage (ft) 
Peak Inflow (ds) 
Inflow Volume (ac-ft) 
Peak Storage (ac-ft) 
Peak Outflow (cfs) 

0.44 ft 
23.821% 
23.957% 
7.450% 
30.503% 

1713.17 ft 
4577.8 
2667.2 
1479.6 
303.5 

1716.64 ft 
6795.9 
41 15.5 
2089.8 
2855.4 

Maximum Stage (ft) 
Peak lnllow (cfs) 
Inflow Volume (ac-It) 
Peak Storage (ac-ft) 
Peak Outflow (cfs) 

1712.72 ft 
5628.4 
3146.8 
1463.0 
343.6 

1716.20 it 
5488.5 
3320.1 
1944.9 
2188.0 



Wood, Patel Associates, Inc. Spook Hill ADMP - TR-20 Analysis 

TR-20 Output Comparison 
I Signal Butte FRS I 

PSH 

Maximum Sta e ft 1716.20 ft 1716.33 ft 
Peak lnflow cfs 
Inflow Volume ac-ft 23.957% 
Peak Stora e ac-ft 1944.9 2036.8 4.725% 
Peak Outflow Icfs) 2188.0 2806 4 28.263% 

WPA #99989 

I Page 5 of 5 



Spook Hill ADMP Update WPA #99989 Wood, Patel Associates, Inc. 

TR-20 & HEC-1 Stage-Storage-Discharge Curves 

Apache Junction FRS 
Elevation Original 

Storage 
0 
0 
0 

35.37 
70.75 
81.11 
141.5 
222.35 
437.27 
684.1 2 
1020.46 
1382.58 
1835.7 

Actual I 
Storage 

0 
46.8 
106 
130 
161.2 
170.7 
230.7 
322.23 
542.99 
812.88 
1121.9 
1470.09 
1865.04 

1790 1795 1800 1805 

Elevation (ft) 
I8l0 1 1 I+~ctual Storage (ac-ft) -@-0"ginaI Storage (ac-ft) I I 

I I 

Signal Butte FRS 
Elevation Original Actual I 

Storage 
0.022 
2.94 
16.82 
69.9 

206.14 
281 

450.86 
816.46 
1046.16 
1089.3 
1175.5 
1335.15 
1380.46 
1390 

1531.5 
1682.54 
1909.1 
2624.1 

Storage 
0 
0 
0 
0 

172.1 
273.25 
482.24 
871.3 
1101.52 
1 163.52 
1294.09 
1390.2 
1432.05 
1446.1 1 
1578.77 
1733.61 
1980.33 
2712.23 

1680 1690 1700 1710 1720 

Elevation (ft) 1730 / 
[ t ~ c t u a l  Storage (ac-ft) +Original Storage (ac-ft) 1 I 

Original Vs Actual Storage Volumes.xls 1011 8/00 10:43 AM 

















E X E C U T I V C  CONTROL CLRO 1 2 2  O P C P L T l 5 7  L I S T  

L I S T I N G  OF D L T A  I N  CORE 

0 RUCKHORN-MESA STGNLL B U T T E  FRS Y I P A S S  MTN OIVCR 

1 CTAPLC 

1 ENOTBL 

XSECTN NO. D R L I N A G E  AREL 
2 XSECTN 1 0 4  1.0000 

R 
R 
8 
R 
R 
R 
8 
R 
9 CNDTBL 

E L C V A T I O N  DTSCHARCE FNO LRCL 
.oono .oono .nono 

z.nooo q s n . n o o o  +n.nono 

XSFCTN NO. D P b l N L G f  LREL 
2 XSTCTN 1 0 6  1.01100 

E L C V A T I O N  Dl$rHLSGC r M 0  L R r b  
. n n o o  . n n n o  .norm 

l . C " n p  q s t . n n r n  4'-.nnnn - -..... ""- --"" -.. 

t-' 
C> 
t-' 



R 
? CNDTRL 

XSECTN NO. 
2 XSECTN I n 7  

0 
R 
R 
8 
R 
R 
R 
R 
R 
8 
R 
R 
9 ENDTBL 

XSECTN NO. 
2 XSECTN 1 0 8  

XSECTN NO. 
2 XSECTN 1 7 1  

DRAlNAGF AREA 
i . o o n o  

DISCHARGE 
. n n n n  

D R L I N A G E  AREA 
i . o o n 0  

C L E V A T I O N  DlSCHARGE CND ARCL 

DPAINAGE ARCA 
I . ~ o n o  



" CHDTRL . - .\ 

rLCVATlON nlSCH4RGE 
R 1 7 ~ 4 . 1 0 n o  .nnno 
R 1 7 - 4 . 5 n n ~  zr .>nno 
R 17-5.nnon 74.qnno 

S T R U C T  NO. 
3 STRI ICT 2 





I t R 8 : a 
R 

I R 
A 
9 ENOTRL 

I 
8 . O O O O  r 0 0 6 0  . b l l O  
8 . D l 7 0  .02R0 

. a 4 1 0  . 0 5 7 0  .O75O .us00  .SG?O 
R . h ~ 7 n  . 7 ~ 3 n  . ~ n 7 o  .&son 
R .R750 

, 4 0 7 0  ."37n . V ) P O  .??no ."fino 
R .97"0 . q U 4 0  - 9 R 9 0  .9q50  
9  ENDTDL 1.oono 

I Trrr INCPFKFHT 
5 R A ~ N F L  5 .5on0 



R 
9 CNDTBL 



3 
f i  RUNOFF 1 1 0 1  .i 

3 6 RUYOFF 1 1 6 
h AODHYD 4 1 5 6 7 
5 REACH 3 1 0 7  7 5 

3 6 RIJNOFF 1 7 b 
6 ADDHYD 4 2 5 6 7 
6 RCACH 3 1 7 5 

a 6 RUNOFF 1 3 h 
6 D l  4 3 5 6 7 
6 SLVHOV 5 1 7  6 

n 6 R f S V n R - 2  1 6  7 
6 D ~ V E R T ' ~  1 7 4 1  
h RCACH 3 1 0 4  4 5 

b b RUNOFF 1 4 6 
6 ADDHYD 4 4 9 6 7 
h D I V E R T  6 1 0 4  7 5 7 
6 I D D H Y D  4 1 0 9  1 2 4 
h REACH S 1 0 6  5 7 
6 RUNOFF 1 5 6 
6 LDOHYD 4 5 3 6 7 
h D I V E R T  6 1 0 6  7 5 7 
6 RUNOFF 1 6 6 
6 Anot tYD 4 6 5 L 7 
6 SLVMOV 5 C 7 5 
6 ADDHYD 4 1 0 6  4 I? T 
6 SLVUOV 5 1 0 6  1 1 
b RONOFF 1 7 6 
6 ADDHYD 4 7 S 6 7 
6 SAVMDV 5 7 7 7 
6 RUNOFF 1 IOJ 7 
6 D I V E R T  6 1 1 0  7 5 3 
h R F A C I I  3 1 0 9  5 4 
6 RUNOFF 1 9{ 6 
6 A n o H Y D  4 109 4 fi 7 
6 D l V F R T  6 i n s  7 5 4 
5 REACH 3 1 0 5  9 h 
6 RUNOFF I R/ 5 

I N S T R U C T I O N ?  

1 0 1 0 1  
n n o o o  
n n l o r  
O O l 0 1  
0 0 1 n 1  
o o n n n  
n n n n o  
0 0 1 n 1  
O E l O l  
0 0 1 0 1  
r o n o o  
0 0 1 0 1  
0 0 1 0 1  



PASS-  1 
E X L C U T I V E  CONTPOL C b P D  l Z 1  n P f R l l l O & l  INCPTUI  " L I N  T1MT TNCRC*TNT= - 2 0  
C l E C U T l V C  CONTROL CARn 1 7 4  O P E P A T l n K  CllW'UT. F Q O Y  Y F E T T N I S T R U C T  l n l l  0  TO XSFCTNISTRUCT O/ 7 

Z I ~ R T I V G  T I H ~ Z  .no R 1 1 N  P F P T P -  ?..-9 RBIV  ~ U ° B T T O Y =  1.00 P A I N  T b e L E  NO.= 2  S O I L  C O N O l T l O N =  2  
bLTERNATC NO.: 5 STOR* NO.= 1 

S U 8 R O U l I N E  RUNOFF CROSS S C C T I O N  I n 1  
ARC&= 1.Rh I N P U T  Rl lNOFF t l I P V C =  RO.0 T l u f  OF C ~ N C C N T R A T I O N -  1.21 

PEAK T I M E S  
1 2 . h l  
21.71 

PEAK OISCHARGCS 
QQh.751 

50.Pc.l  
43.IF9 

PEAK E L E V A T I O N S  
(RI INOFF)  
(RUNOFF)  
(RUNOFF)  

TOTAL YATFR. I N  I N C H F Z  ON ORAlNAGE A P r A =  I .QR69 CFS-HPS- 2385.03 I C R E - F T =  1 9 7 . 1 0  

S U B R O U T l N F  PUNOFF CROSS S E C T I O N  I 
APE&= 1.20 I N P U T  RtlmlnFF CURVr: 79.0 T I P F  OF CONCENTRATION= .67  

PEAK T I M F S  
12.25 
2 1 - 6 7  
2 3 . 6 7  

P f b K  P l S C H b R G E S  
9 0 0 . s q 0  

37 .652  
2 l . O ? 9  

PEAK E L F V A T I O N S  
(PUYOFF)  
( R I I N O F F I  
(RUNOFF)  

TOTAL YATER. I N  I N C H E S  ON ORAINAGE ARCAZ 1 . 0 1 2 2  CFS-HRS= 1 4 A O . q l  ACRE-FT: 1 2 2 . 3 8  

SUEROUTINE A n o n y o  C R O S S  SECTION I 
I N P U T  HYOROGRAPHS= 5.6 OUTPUT HYO9nCRbPH= 7  

PEAK T I R E S  
17.40 
21 .66  
23.67 

PEAK O I S C H I R G E S  
1 7 5 5 . 7 5 4  

R3.447  

PCbK E L E V A T I O N S  
( N U L L )  
( N U L L  I 

TOTAL U A T E R t  I N .  I N C H E S  ON ORAlNAGF. ARFAZ 1.QC17h CFS-HRSn 3 8 6 5 . 9 4  ACRE-FT- 319 .48  

SURROUTINE R E b t H  CROSS S E C T I O N  1 0 7  
L I N G T H -  250 l l .00  I N P U T  C n f F F I C l E k T =  .FtOO Ih 'P I IT  R O U T I N G Z =  - 0 0  

AVERAGE UbTCP V F L n C I T Y z  3.157 b V F 9 1 G F  R n U T I N S  COEFF- .hS@O NUMrlCR OF R O U T l N S S =  ..71 

SIIRROUTIN~ R I I N ~ F F  r R n C S  S F C T T O U  ? 
ARFb= 1.74 I N P U T  R l fNOFF TUf?VF= 75.0 T I W E  OF CONCfNTRbTIOY= - 5 9  



SUBROUTINE L n o n y o  C P ~ S S  S T C T I O M  f 
INPUT HYDQIlGRAPHS= 5.6  OllTPlJT HYDPOGRAPI'= 7 

PFAK DlSCHbPCCS 
21RO.799 

114."07 
97.114 

PEAK TLEVLTIONS 
(NULL) 
ISSULL ) 
(NULL) 

TOTAL UATCR, 1H INCHES ON DRAINAGE AREA= 1.R5QR CFS-HRS= 5161.17 ACRE-FT= 926.52 

SUBROUTINC R E A C H  tun's SCCTION 107  
LENGTH= 2500.00 INPUT CnFFFICIENTz  .6500 INPUT ROUTINGZ= - 0 0  

AVERLGE UATCR VELOCITY: 3.151 hVERhGE ROUTING COFFF- . 6 5 0 0 !  NUMBER OF ROUTINGSI - 7 1  

SUOROUTINE RUNOFF CROSS SECTlf lN 5 
AREA- 1 - 8 5  INPUT RUNOFF CURVE- ~ 0 . 0  TlMF OF CONCENTRATION= - 9 1  

PCbK TIMES 
12.41 
21.77 
7 3 - 7 6  

PEAK DISCHLRSCS 
17l l0 .747 

511.706 
43.324 

PELK CLEVLTIONS 
IQUNOFFI 
(RUNOFF) 
IRONOFF) 

SUBROUTINE ADOHYD CROSS SECTION 3 
INPUT HYDROGRAPHS= S r h  OUTPUT HYDROGRAPH= 7 

PCLK DISCHARGCS 
3115.772 

lh4 .866  
140.q57 

HYDROGRAPH, T ~ E R ~ :  .on DCLTA T =  
DISCUS .no .no .on .no .oo .no 
DISCHG .OO .oo .PP .oo .OD .no 

j::::: .00 
.no .oo .no .on .no 

.oo .oo .oo .no .oo .on 
I SCHG .on .no .n? .IQ .7n 1 . ~ 9  

DT?CHG 23.25 31.47 4 1  .q.X 5 5 - 2 1  72.51 94.62 
OlSCHG 1216.74 2186.05 2925.70 3119.36 2P97.95 2507.57 
DISCHG QCQ.13 813.36 7 f l 3 . 7  Glq.75 555.40, 505.99 
DI~CHG 361  - 6 3  3 4 n . q ~  327.77 307.?7 7 ~ 4 . ~ 3  285.51 
@I SCHG ?S0.36 74?.07 753.41 224.A4 216.77 210.52 
n I C c n G  1 ~ 4 . 1 ~  i n q . 4 n  1 ~ 4 . 9 7  IRI.!? 117.35 172.53 
DICCHG 16s.c.n i 6 i . n ~  i q r . 1 7  1 5 5 . 5 ~  157.53 198.14 
D l  SCHt 13".61 134.15 120.5; ?n.41 72.qh 5 2 . 1 5  
DISCHG 7.00 4.55 2.Ot. 1 .OT 1.2. .fin 
OISCHC .or - 0 3  .no 

TOTAL UATrR. I U  INCHES ON PSAIYAGF ARFAr l .pn"? CFS-HPSs 
. 



. ..," 

I .  Bflw ti&!: PCbK DISCHbRGFC 
18.411 PEIK rLEVATlONS 

?79."68 17-9.59 

. . 
DISCHC. .OO 
DIZCHG - 6 5  
DISCHG 24.36 
DISCHG 1IO.OR 
DlSCHG 123.717 
Dl 'CHt  227.1R 
DISCHG 216.94 
0 I SCHG lRP.01 
D l  SCHG 1K1.66 
OISCHG l i x - f i n  - .  . . 
nr ~ C H G  112.70 
OISCHG 111.71 
DISCHG 110.77 
DlSCHG 1P9.75 
D lSCHt  13a.79 - . . . . . . 
DISCHG 107.83 
D t SCHG 1Ilh.RR 
D l  SCHG 105-94  
D ~ S C H G  i r s . n l  
nISCHG io4;Dk 
DlSCHG lF3.17 
DISCHI: 1nt.19 
DISCHG 100.49 
OI~CHG 97.61 
D l  SCHG 911.34 
DlSCHG '37.09 

HYDROGRIPH, Tzcnn: .a0 
.00 r o o  .no 
.OD .no .no 
.no .on .on . P O  .oo .no 
- 0 0  .oc .no 
.q7 1.41 I .')R 

6O.Oe 92.85 %.la 
11*.71 111.34 I l l . R 7  
195.5R Ib3.Pn 17R.59 
2Z9.04 Z Z n . R q  72Q.Rl 
714.48 711.RO ?OR.-9 
1P5.50 1F12.q6 lb0.41 
15q.23 l C 6 . 1 l  151.sg 
113.5'4 113.49 113.19 
I l f .hO 112.50 112.90 
111.61 111.51 111.41 
11n.fix 11n.5- 110.43 
109.65 109.56 i n s . r b  
lOR.69 10R.59 1 0 R . 5 0  
101.73 107.64 107.54 
106.78 106.61 106.60 
103.85 105.75 105.hS 
104.91 4 7  104.75 
103.99 103.90 103.R1 
103.08 102.99 inz.nn 
102.06 101.Q? lP1.RO 
100.76 inu.63 1no.40 

99.48 Oq.35 9 9 - 1 2  
917.21 ' 98.0- 97.06 
9 6  9 6  9 6 - 8 4  '+6 7 2  

DRAINAGE 
a00 

SUBROUTINE DIVERT STRUCTURC 1 
INPUT HYOROGRAPH- 7 OUTPUT HYOROGRIPHS- 9.1 

SUOROUTINE RE4CH CROSS SFCTION 104 
LENGTH- 6700.01~ INPUT CnFFFlCIEhrTz .no00 

lLIPIIT ROIJTINGf= .OD 



SUnR d E RUNOFF CROSC S C C T I O N  4 - 
AREA= 2.54 I N P U T  RUNOFF CI lRVf=  Pn.n T I P t  <IF CONCENTRATION= .54 

PEAK T l M F S  
12.1R 
21.61 

PEAK C L ~ V ~ T I O N S  
I R I I N O F F )  
I R I I Y O F F )  
(RUNOFF)  

TOTAL UATFR. I N  I N C H E S  ON I l R A I N A G F  h R F A r  1 .9an9  CFS-VSS= 3 2 6 3 . 6 2  ACRE.-FT= 2 6 9 . 7 1  

SUBROUTINE ADOHYD CROSS S E C T I O N  4 
I N P U T  HYDROGRAPHZ- 5.6 OllTPLlT HYORIIGRAPH- 7 

PEAK DISCHARGES 
7 2 9 4 . 4 5 4  

t o b . ? i n  
17h.:n3 

PEAK E L E V A T I O N S  
( N U L L )  
( N U L L  ) 
( N U L L )  

TOTAL U I T C R I  I N  I N C H E S  ON D R A I N A G E  AREA- 5 . 1 1 6 7  CFS-HRS- 8584.29 LCRC-FT: h92.88 

S U B R O U T I N E  D I V E R T  CROSS S E C T I O N  I n 4  
I N P U T  HYDROGRAPH= 7 OUTPUT HYDROGKAPHS= 5 . 2  

SURROUTINE AODHYD CROSS S F C T l O N  1 0 6  
I N P U T  HYOROGRAPHS: I .7 OUTPUT HYDROGRAPH- 4 

SURROUTINE RCACH CROSS S F C T l O N  I l l 6  
LENGTH- 3700 .00  INPUT C O E F F ~ C T E N T ~  . n n o f l  I N P U T  ROUT.INGS= a 0 0  

PEAK T I R E S  
12.2* 
71 .F6 
23.66  

PEAK D I S C H A R G E S  
214O.407  

1R5.7')2 
175 .6hR 

P F A K  F L E V A T I O N S  
4.09 

.h3  

.fin 

TOTAL U I T F R I  I N  I N C H f 2  ON D R l l N A G C  A R r A =  5 . 1 1 0 0  CFZ-HRS= 8 3 7 6 . 5 1  ACRE-FT= 6 9 2 . 2 3  

SIJRROUTINI: RUNOFF CROZQ S E C T I O N  
ARF8.Z 2.00 I N P U T  RI IHOFF C U R V f z  P ? . n  T I M E  PF c n N C C N T P A T I O Y =  - 4 3  

PFAK D I T C t l L R C F C  
7 n ~ z . s n l  

c.r'.nn4 
c f l . R C h  
5 0 . ~ 1 n  



SUBROUTINE A n o u y n  C R O S S  SECTION 
TYPUT HYORnGRAPHS= 3.6 OUTPUT HYDROGRAPH- 7 

PEAK T I M E <  
12.17 

PEAK I r I S C l l A Q G F S  
.+1ni."17 

749 .7PS 

PEAK E L E V A T I O N S  
( N U L L )  
( N U L L )  
( N U L L )  

TOTAL WATCR+ I N  I N C H E S  ON DRAINAGE ARiA: 3.ROR5 CFS-MRSn 1 1 1 5 1 . 7 9  ACRE-FT= 922.16 

SURROUTINE O I V E R T  CROSS S E C T I O N  1 0 6  
I N P U T  HYDROGRAPH= 7 OUTPUT HYDR06RAPHSz 5 .9  

SUBROUTINE R l lNOFF CROSS S F C T I D N  h 
APFA- 1.14 I N P U T  RUNOFF CURVE: 79.0 T I W E  OF CONCENTRATION= - 4 2  

P E A #  T I M E S  
1 7 - 1 1  

PEAK DISCMARGEZ PEAK E L E V A T I O N S  
1 0 3 9 . 2 ~ 1  (RIINOFF) 

3h .669  (RUNOFF) 
31.7hR (RUNOFF)  
2 7 . 3 2 0  f RUNOFF) 

TOTAL U A T F R t  I N  l N C H E S  ON DRAINAGE ARFA- 1 . 9 1 7 1  CFS-HRS- 1 4 1 0 . 4 9  ACRC-FT= 1 1 6 . 5 6  

SUBROUTlNE ADDHYD CROSS S F C T l D N  h 
l N P U T  HYDROGRAPHS= 5.6 OUTPUT HYDROGRAPH= 7 

PEAK T I M E S  
12.16 

PEAK DISCHARGES 
5129 .744  

PEAK f L E V A T l O N S  
( N I I L L )  
( N U L L )  
( N U L L )  
( N U L L )  

SUBROUTINE SAVMOV CROSS S C C T l O N  6 
l N P U T  HYDROGRAPH= 7 OUTPUT HVDROGRAPH: 5 

SUBROUTINE AODHYD CRnSS S i C T l O N  1 0 A  
l N P U T  HYOROGRAPHS= 9.Z OUTPUT HYDR06RAPH- 7 

P F I K  T l M C S  
l R . 4 8  

T I P E  
. 0 0  0 1 S C H 6  - 0 0  

2.00 DISCHG .On 
4 . 0 ~  01-CHG .no 
6.00 O I C C H C  .DO 
~ . n n  DISCHG .on 

1n.00 DISCHG . u o  
1 7 . o ~  O I Z ~ H G  .nn 

PEAK n l S C H A R G C 5  
119 .qhR 

PEAK E L E V A T I O N S  
. 3 q  

HYDROGRAPH, T ? E R n =  . O O  D E L T A  1- - 2 0  D R A l N A G E  AREA= 'h.15 
.no .on .QO .nn .on .on .no .on .no 
.no  .nn .no  .no .oo .OO .OD .no .OO 



TOTAL YITCP1 I N  lNCHCS ON D P A l Y l t E  A R l b =  .1ROI CFS-HRS= 714.64 ACRE-FT= 59.06 

SUBU - ' :ov ".' l n h  - UvnROGRLPH- 1 -'\ C.RAPr 
! 

SUI 
l l U L  - .nu; .23 I 

/ C L f  I . . .  

LI 



11 1 StllG 
D I S C H G  
D I S C H G  
D I S t H G  
D l S C H G  
D I S C H G  
D I S C H G  

,TOTAL UAfER, 1 U  !NCHEs ON D R A I N A G E  A P T & =  3.1697 CFS-HRS: 15565.86 
ACRE-FT= 1 1 2 1  .OR 

I 

SURROUTIUE SLVHOV CSOSS S C C T l o U  7 
I N P U T  HlnROGRAPH: T  OUTPUT HYDROGRAPH= 7 

I ' S U D R O U f l N t  RUNOFF CROSS S E C T I O N  10 
4 R E A l  .67 I N P U T  RUNOFF C U R V F r  79 .0  T1RF OF CONCENTRATION= .P9 

PEAK T I R E S  P F L K  n l S C H A R G C 7  
12.41 402.489 
2 1 . 1 7  17.695 
1 3 - 7 6  1 5 . l R l  

P f a K  C L C V L T I O N S  
I R U N O F F I  
(RUNOFF) 
(PUNOFF) 

1 .  T O T l L  WATER* I N  I N C H E S  ON D R A I N A G F  ARFA- 1.837) CFS-HRS- 7S+.50 ACRE-Fl: 65.66 

SUBROUTINC D I V F R T  CPOSS S C C T I O N  1 1 0  
I N P U T  H Y D R O G R I P H r  7  OUTPUT HYDROGRApHSn 5.3 

SURROUT!NE REACH CROSS S E C T I O N  1 0 1  
LENGTH= 7 7 0 0 . 0 0  I N P U T  C D F F F I C I E N T E  . n o 0 0  

I N P U T  R O U T I N C s n  .on 
AVERAGE UATFR V E L O C I T Y =  7-51)  AVEPAGF R O U T I N G  COCFF- .So66 

N u n n m  OF ROUTINGS: .as 

T O T t L  U A T r R *  I N  I N C H E S  ON D R A l N A G F  1 4 f C -  7 . 8 ~ ~ 7  CFS-HRS- 799.18 A C R C - F T r  
65.63 



INE A ~ D H Y D  rnnss SFCTION 109 
INPUT HYDROGPAPHS= 4.6 OUTPUT HYnnnGRAPHr 7 

SUBROUTINE DIVERT CROSS SCCTION 1 0 0  
INPUT HYDROGRAPH- 7 OUTPUT HYDROGRAPHS- 5.4  

SUBROUTINE RELCH C R ~ ~ S  SECTION IOP 
LCNGTHI 2100.00 INPUT COEFFICIENT= .000n I ~ U T  ROUTINGS~ . D O  

AVERAGE VATER VCLOClTYa 6.616 AVFRAGr ROUTING TOEFF: ,7956 NUWRER OF ROUTINGSl .35 

PEAK TIUFS 
12.29 
21.67 
23.h7 

PCAU DISCHLRSTS PEAK CLEVlTlDNS 
I4f lR.377 1759.1T 

57.485 1754.63 
49.150 1754.49 

TOTAL MITER. I N  I t lCHFS ON DRAINAGE APCA- 2.0494 CFPI-HRS= 2719.25 

SURROUTINE RUNOFF CROSS SECTTON R 
A Q E A -  1.92 INPUT RUNOFF CURVF+ 84.0 TIME OF CONCENTRATION= - 4 2  

PCAK TIHFS 
12.09 
19.51 
2 1  - 9 5  
23.55 

PFAN ELEVATIONS 
IRUNOFF) 
IRUNOFF) 
(RIIYOFFI 

TOTAL UATEPI I N  INCHFS ON nRAlNAGF ARTP- 1.3716 CFS-HRS- 2876.76 

TIFF I I Y P P ~ G P A ~ H .  T Z E R O Z  .no OCLTA T: .20 ORPINAGE AQEA- 3.QR 
.no orscn-rr. .no .PO .no . r, o .nn .no .nn .no .oo .no 

z."n DIZCHG .vn .I*? .on .'IF .on . n n .no .oo  .on .no 
4.nn n lccnr  .no . ~n . o n  . P 11 . O D  .fin - 0 0  .PO .on - 0 0  

F" 
6.nn DICCHG f.. I .on . 11 n .no .on .no . '11 ..a 1.53 3 - 1 7  4.07 
P . P ?  n lcc t ! r ,  7 . n ~  9.>10 13.nq t 7 . ~ ?  7?.54 ?7.70 37.61 5q .  37  45.RL 5q.03 bl 

I ' l . C U  OICCHG F ? 1 9 b  74. :I 1 an.*.. ln5.h"  I71.T.l Ihl .s ' !  20T.87 76q.55 455.C4 1577.54 



17.nO DlSCHG-Zuqq.94 ?3F7.79 75110.77 IP3h.77 13hc.7h 1044.79 R37.7R 672.21 570.05 486.00 
14.00 OISCHG 475.67 3R3.Yh 3 4 b S T  325.nf 503.45 7R6.68 272.2R 756.25 244.69 229.92 
~b.no DISCHG 217.75 707.60 1qfl.21 1 ~ * . 3 3  ias .08  187.27 183.73 177.69 173.06 166.72 

24.00 DISCHS 91.26 75 " 2  46.32 2F.51 1 5 - 5 8  9 - 9 2  5.63 3.31 1 - 9 4  1.13 
26.00 DISCHG . h 5  .7R .7T -17. .fl6 .03 .no 

TOTAL UATCR. I N  INCHES ON DRAINAGE ARF4r 7.1786 CFS-HRS? 55"6.01 ICRE-FT= 462.45 

SURROUTINE APOHYO CW0SS SECTION 1 0 s  
INPUT HYDROGRLPHSI 314 OUTPUT HYDPOtRAPH~ 5 

TIMC MYPROGRAPH,  T ~ F P O =  .no D C L T A  T = '  - 2 0  DRAINAGE A R E A =  .no 
.no DISCHG .no 

TOT4L YATCRI CANNOT Rf COMPUTED U I T H  D.A.: 0.0 CFS-HR?= .00 ACRE-FT- - 0 0  

SURROUTINE S L V M O V  CROSS SECTION 
INPUT HYDROGRAPH: 5 OUTPUT HYOPOGRAPHZ 3 

SUBROUTINE DIVERT CROSS SECTION I n R  
INPUT HYDRCGRAPH= 7 OUTPUT HYOROGRAPHSF 5.4 

SURROUTINE REACH CROSF SECTION 1 0 7  
LENGTH- 5 ~ o o . 0 0  INPUT COCFFICIE~IT- .nnoo INPUT ROUTINCS- .oo 

AVFRAGE UATFR VELOCITY- 5.495 AVERAOF POUTING COEFFs - 7 6 3 7  NUMPCR OF ROUTINGS: 1.02 

PEAK CLEVATIONS 
1759.47 

IIYOROGRAPH. T2CROZ - 0 0  
DIFCHG .nn . n n  .no .no .on 
DISCHG .no .no .on . c n  .no 
OISCHG .OO .00 , . D O  a n *  .a0 
OISCHG .on ."o .on .PO .on 
DISCHG 4.40 6 - 7 5  =!.PO 1?.h4 lfs.61 
DlSCHC 5 1  - 4 5  5 9 - 1 2  711.44 R5.43 101.57 
OI SCHG 1 2 ~ 1 . 6 1  ? s ~ n . 4 4  3 1 h x . 1  ~ 2 7 3 . n -  2 0 4 4 . ~ 7  
OICCHS '16.70 44e.17 sq0.74 1 6 1 . n ~  33?.97 
OISCHG 214.64 271.56 211.06 ? P I  .4n 194.'7 
0 1  TCHG 1r~n.33 IF~.?I IF.F.?S 141.1s 143.7s 
OISCHG I~.*.IF I ? ~ . Q &  174.71 c??.?o 1zn.66 
IlIFCWG 113.O1 1flc.h5 IOb.RLI l I ' c . T r  107.01 
P I  YCHC -1..4n 9.1.'.5 PO.III 54.77 33.57 
n~- .c t~ r .  1.47 .PT .4" .?n . I I. 

DELTA T= 
.00 
.no 
.on 
."O 

21.06 
125.47 

1534.44 
3 1 1 . n ~  
190.43 
140.47 
116.3n 

99.67 
20.00 

.no 

TOTAL Y4TFn. 1H INCHCS n N  DRAltIASF 4 R l - b z  2.1711 CFS-HRS- 5516.68 

DRAINAOE AREA- 5 - 9 8  . no .OD .on 
.no .oo .oo 
.PO - 0 0  .'10 
- 7 6  1.21 2.68 

30.90 5 7 - 2 3  43.67 
191.05 949.91 404.1fl 

9 1 4 . R 5  732.23 610.05 
277.34 2hl.50 24R.R5 
1 8 4 . ~ 1 .  179.47 174.65 
137.46 136.115 136.112 
l f l l . 8 3  112.44 ll4.P.7 

93.?0 9 5 - 9 0  98.24 
4 .-2 6 2.51 

t-J 
7.70 k-' 

. O l  .no 0 

ACRF-FTZ 460.86 



~ C O H ~ O  CROSS SECTION 
lNDlJ1 HYDROCR~PHS= 5.6 

PEAK T I " fS  
12.21 
2 1 . t l  
23.61 

.00 OlSCHG 
2.00 DlSCHG 
4.00 DISCHG 
6 - 0 0  DISCHG 
8.00 n r w H 6  

1D.OD DlSCHG 
12.00 OISCUG 
14.no DICCHG 
16.00 DISCHG 
18-OO DlSCHG 
20.00 DISCHG 
22.00 DlcCHG 
1 4 . 0 0  OISCHG 
26.00 OISCHG 

- . - - . . - 
30.00 DISCHG 
32.nO DISCHG 
3I.DO OlSCHG 
3fi.no DISCHG 
$8.00 OISCHG 
40.00 DlSCHG 
*?.no DISCHG 
4 4 - 0 0  DISCHG 
*b.no DISCHG 
bR.00 DISCHG 
50.00 DfSCHG 
5 2 - 0 0  DISCHG 
5 4 . n ~  DIYCHG 
5 6 . m  DISCHG 
5 8 - 0 0  DISCHG 

TOTAL Y h T E R t  I N  INCHES ON DRAINAGf ARCb= 1.0760 * = I  . .--- 

i 



DRAlNAGE AREA= 10.62 
- 0 0  .oo . - d  

.OO .oo .no 

. . - - - .  -.- . . . . .  
10.00 DISCHG 5.37 6.R5 8.17 lo."? 13.70 17.18 
12.00 O T S C W G  i i q . 4 n  177.13 13?.73 1 3 7 . ~ 7  131.09 1 4 1 . 7 ~  

. . .~ ~ 

D l  SCHG 
DISCHG 
D l  cCHG 
DlSCHG 
DlSCHG 
DISCHG 
DISCHG 
DISCHG 
OlSCHG 
DlSCHG 
DISCHG 
D l  SCHG 
D I  SCHG 
DISCHG 
DISCHG 
DISCHG 

- - - - -  .. - . -. . - . . . . . . .. . .. .. .~ . ... - - - . - .  
5 2 - 0 8  DlSCHG 153.23 153.72 1 5 3 + 7 0  153.1q 153.17 153.16 
54.00 DISCHG 153.09 153.117 153.06 153.05 i5s.03 153.02 
56.n0 DlSCHG 157.94 157.93 152.91 152.90 157.RR 151.87 
58.00 DISCHG 157.80 152.78 152.77 152.75 152.71 152.72 

T O T A L  UATtR. 1N INCHES ON ORAlNAGC AREL- 1.0760 CFS-HRS= 



a OH ~ ' F C T N ~ S T R ~ ~ ~  101, P m s =  ' Z STOR* NO.. 4 CURATION= TO X~CCTNISTRU~~ 
TABLE No.= 5 

. 
T'Hr nF C ~ N ~ C N T R A ~ ~ ~ ~ ~  1.21 

3 10.77 PFAK O ~ S C H A R G C ~  
19.61 9n5.9.?h P C # R  ELCVITIONS 
21.35 lo5.n35 (RUNOFF) 

3 23.42 q6.n11 (RUNOFF) 

~ 6 . 4 8 ~  (RUNOFF) 

u 4 T E R *  lN ~ N C H E S  ON ~ R A ~ N ~ ~ ~  IRCli (RUNOFF) 
3 4.7414 CFS-HRS, , a 

su8R0uT1*~ RVNOFF ~ R O ~ ~  5fi91.51 ACRE-FT= 

- 3 I p C d z  1 . 2 ~  
INPUT R~~NOFF CURvp. 79.0 

Pr f lK TIMES 'InC OF CONCCNTRATI~~~ .67 
0 .  9.90 PE4K ~ ISCHIRG~~ 

17.17 589.739 
17.qg 

C L C V I T ~ O N ~  
91.QF.R 1 RUNOFF) 

0 19.51 p9..197 (RUNOFF) 
21 -13  hR..742 (RUNOFF) 
22.07 F.5.?=,0 (ROYOFF) 

0 23.19 56.467 (RUNOFF) 
24.09 60.v7R (RUNOFFI 

qR.?96 (RUNOFF) 
C, TOTAL UATCR ' IN INCHCs ON ~ R A I N A G L  A R ~ ~ =  ,.Ll16 (RUNOFF) 

CFS-HRS: 
ir 3586.16 

OuTpt1T H Y ~ R o G R ~ ~ ~ ,  
9 PEIK T l n r s  

10.13 PCdK DISCI~IREFS 
17.11 IaOO.nfi? 
19.59 P C n l  ELCVITION~ 

t 73R.p77 
21.19 

(NULL) 
17.3.75~ 

23 -73  
(MULL) 

161.27n 
?+.OR 

(NULL) 
145.9137 (NULL) 

TOTAL u ~ r r p ,  192.7'16 (NULL) 
(NULL) I N C H m  n~ n R a l ~ ~ 6 ~  ,,ardz 

4.hSRfl 
CFS-HRS= 

suBRnuTINr R r ~ ~ ~  cwnzc ~ s r T I O N  9277.67 ~ C R C - F T _ -  
Lr14GTH: '!,nn.,n 766. 

INP(IT CnTFFTr)rnll= 
- 6 5 0 0  ' vEadCr u a r r ~  V F L ~ ~ ~ ~ ~ =  l'lPUT ROIITINGS= .on 

5.157 PVTFdFr 9 
OUTIN" r n i ~ r =  

.h5OO 21tf lR0"rI*r P ~ ~ N O F ~  cRnr( srrTlny _ RUMPER OF ROUTIN~SI 
A t ' r A :  1.2) 

lYP[lT RUNnFF r(!wyr, 
75.1 

l rYC  OF C ~ N C F N T R A T ] ~ ~ ~  . 5 ,  



TOTAL YATTR, TN INCHF? ON DRAlNAGF ARFA- 4.1?47 

SURPOUTINC b o n n y 0  C R O S ?  S E C T T O N  7 
.INPUT HYDR1GRAPlrS- 5.6 OUTPUT HYnPnGRAPH= 7 

PEAK TIMES 
10.70 
19.53 

PEAK DISCHARGET 
7fl2R.761 

240.054 
7 7 2 . 2 6 9  
7 n n . 7 1 ~  
179.1RP 

TOTAL UATCRI I N  INCHES ON DRAINAGF ARTA= 4.%5?9 

. - ~ L L L . " ,  ."I.., 

( RUNOFF1 
(RUNOFF) 
IPUNOFF) 
(RUNOFF) 
(RUNOFF) 
(RUNOFF1 
(Rl lNOFFI 
(RUNOFF) 

PEAK ELEVATIONS 
(NULL1 . 
(NULL) 
(NULL1 
(NULL1 
(NULL) 

1 SURROUIINC REACH CUPS? SCCTION 103 
LC NGTH= 25UO.00 INPUT COEFFICTENT= .65f ln INPIJT ROUTINGS= .Do 

AVERAGE UATtR V C L f l C l T Y I  3.157 AVfPRGF ROUTTNG rOTFF: .h500 NUMPCR OF ROUTINGS= - 7 1  

I SUBROUTINE RUNOFF CROSS SCCTION 3 
lREA= 1.P5 INPUT RUNflFF CURVFn P0.0 TIWF OF CONCCNTRATION: -91 

PEAK FLFVIT IONS 
IQUbIOFF) 

. , 
(PUNOFF) 
(RUNOFF) 
(RUNOFF) 

TOTAL U A T ~ R I  I N  I N r H F S  ON DRAINAGE 1 R f P -  4.7411 CFS-HRSZ 5660.56 ACRE-FT= 467.79 

SUBROUTINE AnnHyn c ~ n s c  s r r r r n N  r 
INPUT HYDROGRIIPIIS: 5 . 6  OUTPUT HYORFGR&PH= 1 

PFAM ELFVATIONS 
INULL)  

(N l lLL )  
( N t l L L l  
(NULL) 



D l S C H G  
nlscnt 
01 SCHG 
D I S C H G  
D I S C H G  
D l  SCHG 
D l S C H G  
D  1 SCHG 
D l  SCHG 
D l  SCHG 
D I f C H G  
D l f C H G  
D I S C H G  
D I S C H G  
O l S C H G  

TOTAL UATER. I N  INCHCS ON n R A l N A G C  AACAc 4 .6P95 CFS-HRS- 1 8 7 9 5 . 2 9  

SAVROV STRUClURC 1  
I N P U T  HTDROGRLPH: 7 OUTPUT H Y D R D G Q A P ~ l r  6 

SIIBROUT I N E  RESVOR ZTRUCTl lQC 1 
SURFLCE E L E V A T I O N =  1 7 9 4 . 1 0  

PEAK D I S C H A R G E <  
l l Q 4 . 1 7 I l  

P E I K  E L E V A T l O N S  
1 8 0 1 . 7 7  

D l S C H G  
D l S C H G  
0 I SCHG 
D I S C H G  
D I S C H G  
D I S C H G  
D I S C I l G  
D I S C H G  
DISCHG 
D l S C H G  
01 SCHG 
D l S C H G  
D l S C H G  



54.00 DISCHG 100.51 i o n . 5 ~  inn.?< 1no.1 i  1np.011 ~ 9 . ~ 7  99.74 9 9 - 6 1  99.49 99.sh 
5 6 . 1 ~  DISCHG w0.?3 "9.11 9R.9P 9P.05 9P.73 9R.6.0 9 8 - 4 7  9 8 - 3 5  9R.22 9R. 1 0  
5R.00 DISCHG 97.97 97.P5 07.7? 77.60 97.47 97.35 9 7 - 2 2  47.10 96.97 9 6 - 8 5  

TOTAL WATFR. I N  INCHCS ON ORATNLGC ARTA- 4.1504 CFS-HRS- 1h472.99 ACRE-FTI 1361.33 

SUBROUT1NC DIVERT STRUCTURE 1 
INPUT HYDROGRAPH= 7 OUTPUT HlnROGRAPHSz 4.1 

SUBROUT INE RFACH C R O C S  SECTION 1n4 
LFNGTH- 670o.00 INPUT CO~FFICIFNT- . n o ~ n  INPUT ROUTINGS= .oo 

AVCRAGC VATER VELOCITY= 11.750 LVFPLGF RFUTING COCFFr .86R7,. NUURCR OF ROUTINGS= - 7 2  

PEAK TIUFS 
26.70 

PCAK DlStHAPGFS 
115.03h 

PEAK ELEVATIONS 
.51 . 

SURROUllNE RUNOFF CROSS SECTl f lN 4 
ARTA- 2.54 INPUT RUNOFF C u R v r n  a0.n TIME OF CONCCNTRATION= -54  

PEAK T l M E t  
9.64 

17.11 
17.97 
19.45 

PCAK DISCHAPGCS 
1741.P16 

TOTAL WATER. I N  INCHES ON DRAINAGF ARFLr 4.7+08 

SUBROUllNE ADDHYn CROSS SECTION 9 
lNPUT HYDROGRAPHS- 5.6 OUTPUT HYDROGRAPH= 7 

PEAK TIUCS 
9.71 

17.11 
17.97 
19.45 
21.07 
72.03 

PEAK nl2Cl lARGTS 

PFAK ELCVATIONS 
(RUNOFF1 
(RUNOFF ) 
(RUNOFF) 
(RUNOFF) 
(RUNOFF) 
(RUNOFF) 
(RUNOFF) 
(RUNOFF) 

PEAK CLEVATIONS 
(NULL) 
(NULL ) 
(NULL) 
(NULL) 
(NULL) 
1 NULL) 
(NULL) 
( r luLL)  
(NULL) 

TOTAL UAT'Rv TN INCHFS ON DRAINAGE bRfA= P.1728 CFS-HRS- 13397.19 ACRE-FT- . 1107.14 

SUnROUTlNr D I V f R T  C P O e C  SCCTION 1 6 4  
INPUT HYOROGR&FII: 7 OUTPUT HYnRnGqhPHS- T,,? 

- 



- .." INPUT ROIJTINGS 

flVFRAGF ROUTING COCFF. . ~ 9 " 7  
PCIK  TIRES NI 

q.Pl PEAK DISCHIRGFS 
17.17 13ns.r.r l  

JMRER OF ROUTINGS- - 3 3  

PEAK CLEVITTONS 
3.07 

-. . 
115.074 .R2 

.39 
r O T A L  uATIR* lN INCHIS ON O R A I N A G ~  ~ ~ r f i :  

n.16f19 CFS-HRS= 13390.71 
ACRE-FTI 1106.61 

SUBROuTINC RUNOFF CROIS s~~~~~~ 
APfA- 2.no 

INPUT RUMOFF CURVCI ~ 2 . 0  
T r n F  OF CONCENTRITION. . )3 

PCAK TlRCs 
9.2( D~SCHARGES 

9.51 1070.716 
PEAK FLEVATIONs 

1nh0.574 (RUNOFF) 17.05 
IhS.?CS 1 RUNOFF) l 7 l S 5  
149.7RR (RUNOFT) 

19.39 
11R.066 (RUNOFF) 

21.00 
115.701 (RUNOFF) 

21.09 
'9.177 (PUNOFF) 

P3.05 
1 1  1 .?56 IRIJNOFF) 

73.94 
110.110 (RUNOFF) 

(RUNOFF) 
lnTAL u A T r R *  IN INc*Cs  ON 0 R f l l N A ~ ~  

4.9h75 CFS-HRS- 6405.34 
ACRE-FTt 529.34 

4nfJHT0 CPOSS S r c T r n N  
INPUT HTOROGRIDHS: 3 r 6  

OUTPUT HYOPOCRaP~z 7 
m-," 

--. 
(NULL) 
(NULL) 
(CULL) 
(NULL) 



SUBROUTlNE DIVERT CROSS SECTION 1 0 6  
INPUT HYDROGRAPH= 7 OUTPUT HYOROGRAPHSt 5 .7  

I SUBROUTINE RUNOFF CROSS SCCTlON h 
ARFl= 1.14 INPUT RUNnFF CURvF= 79.0 TIME OF CONCCNTRATION= .42 

PEAK TlVES 
9.27 
9.60 

17.04 

TOTAL WATCRI I N  lNCHES ON DRAINAGF AREA= 4.6700 

PEAK ELEVATlONS 
(RUNOFF) 
(RUNOFF) 
(RUNOFF) 
IQUNOFFI  
(RUNOFF) 
(R I INOF~)  
(RUNOFF) 
(RUNOFF) 
(RUNOFF) 

I SURROUTINE ADDHYD CROSS s E c T T n u  6 
INPUT HYOROGRAPHS= 5.6 OUTPUT HYDROGRAPH= 7 

PCAK TIMES 
9.hl  

17.09 

P E l K  DISCHARGCS 
3006.654 

565.504 
570.434 
444.577 
453.944 
3R9.603 
415.PQ3 
q l n . 3 0 5  
115.024 

TOTAL UATCR* I N  INCHES ON DRAINAGE AREA= 6.3296 

PCAK ELCVATIONS 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
INULL)  
(NULL) 
(NULL) 

I SURROUTlNE SAVWOV CROW SECTIOM C 
INPUT HYDROGRAPH= 7 OUTPUT HYDROGRAPH- 5 

SUBROUTIME AOOHYD CROSS SECTION 1 0 6  
INPUT HYOPOGRAPHSZ 4.7 OUTPUT HYDROGRAPH= 7 

PEIK  DISCHARSFS 
1679.116 

PCAK ELEVlT IONS 
3.50 

TIME HYPRnGRAPH* T?rRO= a00  DELTA TZ - 2 0  
.no OISCHG .no .no .on .no . n n  .on .oo 

2.00 DICCHG .on ."o ..on . n n  .co .oo .DO 
*.no nlscnr, .OD .pn .on .on .no .no .no 
6.00 ~ I C C H G  .on . o o .no .no .oo .no .on 
8.00 OlSCNG .00 .PO . n n  .fin .00 - 3 0  - 0 0  

In.00 DISCHC .OI: - 0 0  1 s n . q ~  4 n n . 7 ~  616.30 ~ 3 6 . 1 3  1on9.97 



D I S C H G  
DISCHI; 
DtSCHG 
DTSCHG 
OlSCHG 
DISCHG 
D ~ S C H G  
DISCHG 
DISCHS 
n l  SCHG 

D ~ T C H G  
D l  SCHG 

D l  tCHG 
D l  SCHG 
DISCHF, 

TOTAL YLTER. YN INCHFS ON OR1 

I SUBROUTINE SAVROY CPOtS SECTION 7 
INPUT HYDROGRAPH: 7 OUTPUT HynRoGRjpH. 2 

I SURROUTINC RUNOFF CPOSS SFCTION 1 0  
IRCA: .67 INPUT RUNnFF CllRVC: 78.0  

T I n r  OF CONCENTRLTION= .89 



Ih.00 OISCHG 6-0.31 647.45 5 ~ 9 . 4 3  5110.07 6 0 ~ . 1 2  6 3 8 . n ~  627.13 592.46 5 7 4 . i ~  585.14 
1P.00 DISCHG 5'71.72 55?.44 473.0? 4?*.5h 457.33 478.77 491.83 497.53 492.18 452.30 
20.00 OlSCHG 419.00 415.4h 479.54 495.7- 4FR.37 4R6.Rl 460.97 432.12 412.59 422.97 
22.00 DISCHG 4 3 5 4 7  416.04 377.5h 365.4h 416.61 463.50 447.50 394.R7 312.91 419.96 
24.00 OISCHG 4C3.60 394.52 2qR'i34 175.71 138.50 123.91 118.35 116.15 115.36 115.06 
26.00 DISCHG 117.00 115.n0 l IC.On 115.00 l l q . 0 0  119.R1 114.20 113.84 113.71 113.62 

nlSCHG 113.52 113.42 113.37 
OISCHG 112.57 112.42 112.37 
I l lSCHG 111.53 111.43 111.33 
n1 SCHG 110.59 110.45 110.35 
DISCHG lA9.58 109.48 109.3P 
OISCHG I F R . ~ ~  inu.52 10n.42 
DISCHG 107.66 107.56 107.47 
DICCHG lnf i .71 lOh.h2 l f l6.57 
OISCHG ln5.77 l n 5 . h ~  1 0 5 . 5 ~  
OICCHG llIP.R4 104.75 104.66 
OISCHG 103.92 , 1 0 3 . ~ 3  1 0 3 . n  
DISCHG 103.00 in7.91 101.~: 
DlSCHG lf l1.95 101.R2 101.6° 
D l  SCHG 1nO.hh 180.53 100.4A 
OISCHG QD.3R 99.25 99.12 
DISCHG qR.11 , 97.09 97.86 

T O T A L  UATCRI IN INCHCS ON DRAINAGE A R ~ P =  

SUBROUTINC SLVUOV CPOCS SECTION 7 
INPUT HYDROGRAPH- 7 OUTPUT HYDROGRAPH= 2 

PELK DISCHARGES 
318.756 

50.653 

P Z I K  ELEVATIONS 
(RUNOFF1 
(PUKOFFI 
(RUNOFF1 
(RUNOFF) 
(RUNOFF) 
(RUNOFF) 

TOTAL UATERt I N  lNCHES ON DRAINAGE APCIz 4.5208 CFS-HRSS 1954.17 ACRE-FTX 161.54 

SUBROUTINE OIVERT CROSS SECTION 1 1 0  
IKPUT HYDROGRAPH- 7 OUTPUT HYOROGRbPHS= 5.3 

S U B R O U T ~ N E  R E A C H  C R O S S  SECTION 1 n a  
LENGTH: 27n0.00 INPUT CnCFFlClENT= .OOF@ lNPUT ROUTINGSZ .00 

AVERAGE ULTFP VFLOCITY= 2.421 AVFRAGF PnUT1NG TOEFF, .58Rl NUWRER OF ROUTINGS: .Ql 

PEAK T l P r S  
10.5'1 
11.37 
iO.Pn 

PEbK ELEVATIONS 
1767.46 
1769.95 
17h4.75 



SUBROUTTNE RUNOFF CROSS SCCTION 0 

AREA+ 1.3'2 lNPUT RUNOFF CURVE- 82.0 T I U f  OF CONCENTRATlONr .55 

PCLK TIMES 
9.51 

17.17 
l l .9R 
19.41 
21.07 
22.05 
23.13 
24.03 

PCAK DISCHARGES 
734.724 
111.675 
l i l 2 .615  

81.411 
18.bOO 
h7.Rl5 
74.431 
72.005 

PEAK ELEVATIONS 
(RUNOFF) 
(RUNOFF) 
.(RUNOFF) 
(RUNOFF) 
 RUNO OF^) 
(RUNOFF) 
(RUNOFF) , 

(RUNOFF) 

TOTAL WATCRI 1N lNCHCS ON DRllNAGC AREA: 4.9630 CFS-HRS= 4452.10 ACRE-FT= 367.92 

SUBROUTINE LDDHYD CROSS SECTION 1 0 7  
INPUT HYDROGRAPHS: 4.6 OUTPUT HYOPOGRAPH= 7 

PEAK TIRES 
9.96 

11.09 
17.96 
19.51 
21.11 
21.99 
23.14 
24.03 

PTAK DISCHARGES 
103*.7h? 

lh7.Vh7 
1'30.*31 
l lR .354  
111.RI4 

99.P.69 
105.221 
101.022 

PEAK ELEVATIONS 
1770.03 
1766.78 
1766.17 
1765.85 
1765.79 

TOTAL UATER. I N  INCHES ON ORAIYAGC ARC&= 4.8192 CFS-HRS- 6406.91 

SUBROUTINE DlVFRT CROSS SECTION i n s  
INPUT HVnROGRAPHt 7 OUTPUT HYOROGRAPHS? 5.4 

SUBROUTlNC REACH CROSS SECTION 1 0 8  
LFNGTH= 21on.00 INPUT COEFFICIENT= . ~ o n o  INPUT ROUTINGS: .DO 

AVERAGE UATFR VFLOCITY- h.077 IVTRAGF POUTING COEFF- ,1814 NUHRFR OF ROUTINGS= .3R 

PEAK TlUFS PEAK nI7CHAPCfS PCAK ELEVITIONS 
10.03 ln33.0'38 1154.37 
17.16 161.520 1755.38 
11.96 1 4 q S 0 q 0  1755.30 
19.s4 117.PO3 1756.0R 
7 1 - 1 7  1111."32 1755.03 
27.U1 "9.1 77 1754.qS 
27.21 l n 1 . 5 9 1  175@."7 
74.11 s9.r.f.t 1754.qh 



SUBROUTINE RUNOFF CROSS SECTION R 
APCA- 1 - 9 7  lNPUT RUNOFF CUQVf= 14.0 T IRF OF CONCENTRLTIONZ - 4 2  

PE&K TIRES 
9.71 

17.04 
17.95 

PFdK DISCHARGES 
1n7s.217 

I s * . r 9 n  

PEAK ELEVATIONS 
(RUNOFF) 
(RUNOFF) 
(RUNOFF) 
f RUYOFF) 
(RUNOFF) 
(RUNOFF) 
tr(UV0FF) 
f QUVOFF! 

TOTAL UATCRI I N  INCHFS ON ORAINAGE APTA- 5.1165 CFS-HRSE 6426.70 LCRE-FTI 531.10 

S U B R O U T ~ N F  Annnyo csnss S E c T r n a  1 0 8  
INPUT HYDROCRAPHS= 5.6 OUTPUT HYllPOGRAPHZ 7 

PEAK DISCHARGES 
2070.169 

31'9.434 

PEAK FLEVATIONS 
1 76 0.33 
1756.18 

D l  SCHG 
01SCHG 
DlSCHG 

HYnRPGRIPH. TZERD= - 0 0  DELTA I =  
.oo .no .oo .oo .on .on 
.oo .no .oo .no .oo .so 

.20 DRAINAGE AREA' 3.98 
.OO .OO .oo .OD 
.oo .oo .oo .OO 

2 6 - 4 9  46.00 67.74 93.35 
.~ . - -. . - ....- - . .. ~ ..... ~~ ~ 

DISCHG 1041.81 1196.06 13R4.95 1545.15 1790.36 1919.76 
D l  SCHG 2067.48 2031.70 1944.71 lPRS.18 1127.73 1782.96 
DISCHG ISIR.ZS 1 ~ 7 5 . h ~  112n.o~ 1045.05 971.0- -11.07 
OISCHG 648.36 613.38 569.58 538.28 503.85 475.33 
O ~ S C H G  3hn.34 3 4 4 . ~ 9  3 1 5 . ~ 1  2 9 a . 7 ~  306.17 319.12 
OISCH6 295.89 779.73 236.RO 710.61 213.37 223.73 
D l  SCHG 1?4.98 189.33 '194.35 1'1°.72 210.94 221.37 
n r s c H G  1 ~ 5 . ~ 6  I P P . ~ ~  1tn.75 15a.97 IT=.II 203.51 
OlSCHG 204.58 112.11 113.*7 65.5" 3°.10 2 4 - 0 8  
DISCHG 1-76  1.n3 .6@ . ? 4  .IR .oq 

TOTAL UATFR. I N  INCHES ON ORAINAGC ARFAr 4.9965 CFS-HRSI 12833.74 ACRE-FT: 1060.58 

I 
SURROUTINE ADnHyn c u n q s  S~CTIQN ~ n q  

1NPUT HYDROGRAPHS- 3.4 OUTPUT HYnROGRLPH- 5 

T l  nF 
.00 OlSCHG 



SUBROUT14E SLVWOV CROSS SECTlON 1OQ 
INPUT HYDROGRAPH= 5 OUTPUT HYDROGRAPH= S 

SUBROUTlNE OIVFRT CRIlSS S F t T l O N  I f l P  
I lNPUT HYOROBRAPH= 1 OUTPUT HYnROGRAPHS= 514 

I SUBROUTINE REACH C R ~ S S  SECTION 101 
LENGTH- 53n0.00 INPUT C.OCFFICICNT= .no00 ~ N P U T  ROUTINGS- .oo 

AVERAGE Y l T r R  VELOCITY= 4.R2fl BVERAGF ROUTING COEFF- - 1 3 4 3  NUtlRCR OF ROUTINGS= 1.13 f 

PEAK TlWFS 

D l  SCHG 
OlSCHG 
0 1 SCHG 
OlSCHG 
DlSCHG 
DISCHG 
DISCHG 
OISCHG 
OIsCHG 
DISCHG 
DISCHG 
DISCHG 
OlSCHG 
OlSCHG 

PEAK ELFVATIONS 

HYOROGRAPHt TIERO: - 0 0  DELTA T= 
.DO .on .on .OD .OO 
.vo .oo .no .oo .00 
. n ~  .no .@n' .zo 2.74 

107.53 147.80 195.59 253.21 321.66 
912.57 1172.71 179R.13 145q.08 1649.57 

7Fh7.28 2044.19 1Q19.11 1915.'5 1856.41 
136R.Rn 1772.04 117n.n l  10Pq.55 lOOR.75 

666.95 63n.74 Sfls.PO 559.77 570.49 
379.79 356.28 329.01 30P.30 306.01 
293.91 284.6R 7-3.1R 774.36 215.98 
203.24 1°3.51 191.65 197.61 206.>7 
194.05 100.06 176.51 164.50 173.34 

P 
TOTAL YATFR. 1N INCHCS ON DRAINAGE AREA- 4.9970 CFS-HRS= 12835.14 ACRE-FT= 1060.70 

I SUBROUTlNE SIVMOV CROSS SECTION 1 0 7  
INPUT HYDROGRAPH: 2 OUTPUT HYDPOGPAPH= 5 

I 
SUBROUTINE Annnyo c P n s s  SECTION 1 0 1  

1 lNPUT HYDROGRAPHSI 5.6 OIITPIIT HYI)OOGRAPH= 7 

P T A K  T ~ M C T  P F ~ K  OISCHIRFCS PFAK ELEV IT~ONS 

0 .  9.97 54'7.C79 1762.40 
1 i . n ~  qqfi.-qn 1 7 ~ 4 . ~ 0  F-J 
17.S9 P"0.h51 1754.h? f i  ' 

J 1°.4R 7 7 4 + " 1 1  1754.06 c.0 



HYDRn6RAPH. TZfRO: .no DrLTA T= - 2 0  DRAINAGE AREA: 10.62 
DlSCHG 
DISCHG 
DIZCHG 
DISCHG 
DlSCHG 
DlSCHG 
DlSCHt  
DIZCHG 
DlSCHG 
DlFCHG 
DISCHG 
n l s c n G  
D l  SCHG 
DISCHG ~~ ~ 

DlSCHG 
FlSCHG 
DlSCHG 
DlSCHG 

36.n0 DISCHG 1 0 0 . 5 ~ '  109.48' 1 n 9 . 3 ~ '  109.20' 
3R.00 DlSCHG lnR.61 ' l 0 ~ . ~ 2  lOR.42 ' lI lq .33"  
40.00 DISCHG 107.66' lC7.56.' 1 0 7 ~ 4 7 "  l f17.31c 
42.00 DISCHG 1n6.71f l  l f l6.62'  106.5?( 106.93.' 
0 0  DlSCHG 105.77' 1 0 5 . 6 8 ~  l n 5 . 5 ~ '  1f15.4aH ~ ~ . -  - . .- 
4 6 - 0 0  OlSCHG 1 0 4 . 8 4 ~  109.75Y 104.66". 104':5h.' 
4 8 - 0 0  D1SCHG 103.92' 1 0 3 . ~ 3  1 5 7  101.6r '  
50.00 D ~ S C H G  1 0 3 . 0 0 ~  l o z . o r Y  ' 1 n 2 . 8 2 ~  107.13' 
52.00 DISCHG 101.95 1 o 1 . n ~ ~  1nr.6s.' l o r .66 '  
59.00 DTFCHG 100.66C 100.53'' 100.40' 100.21" 
56.00 DISCHG ~ 9 . 3 8 ~  9".75: 91.12v 99.00' 
58.00 DISCHG 9n.11 " 97.09 97.PS .' 97.74 " 

TOTAL UATFRI I N  INCHES ON nRb1NAGF ARCA- 5.636R 

SUBRDUTlNE SAVMOV STRUCTURE 2 
TNPUT HYDROGRAPH- 7 . OUTPUT HYDROGRAPH= 6 

I SUBROUTINC RCSVOR STRIJCTURF 2 
SURFACE CLCVATlOY= 17fl1.40 

PEAK TIUFS 
1 3 - 4 2  

PEAK DlFCHlRGEF 
71R4.IC.R 

PCAK ELEVATlONS 
1116.20 

I TIWE ~ I Y ~ R ~ C ~ ~ I P H ,  TIFRO: .on DELTA Tz - 7 0  DRAINAGE APCI* lO.h? 
.nn n r ~ c ~ c  .DO .nn .oo .no .nn .co  .oo .no .no .no 

?.no DISCHP. .on . P O  . 0 n .no .no .no .on .oo .DO .DO 

j. 4.nn DISCHP, .no .PO .no .no .no .n? ..I 7 .54 1.33 2.69 
h.00 D 1 SCHG 4 - 7 6  7.75 1?.@1 17.Qr) 25.FP 3 5 - 5 1  47.R9 63.02 81.43 1 0 3 - 6 f l  
p.nn n rscHG t t2 .32  124.7" 126.61 I .  IS?.SZ 155.73 159.14 141.03 194.78 1411.15 

I lo.no DISCHG 1 ~ 1 . 6 ~  1 5 3 . ~ 2  154.56 242.11 57n.07 5 6 i . n ~  752.13 994.74 1759.11 1471.75 



DlStHG 1657.14 
DISCHG 212R.34 
OlSrHG 1677.55 
DlSCHG 1754.06 
OISCHG q53.01 
DlsCHG 795.60 
DlSCHC l"n.76 
Dl SCHG 543.10 



- ' "-  1 5 . 1 0  x q r c r N ~ ~ r ~ ~ C r  lnl, 
( T o ~ r  NO.. , u R A r r o ~ :  X S f C T ~ / ~ ~ ~ ~ ~ T  pass:  ,,, I 

il)"""~C RONOFF PA 'H  T A R L ~  NO.= 
CRnSS SCCTION 

C O N o ] ~ r n u -  - 
ARtA: 

INPUT RUNOFF - 
pF1K TIMCC 



PFAK TIMES 
9.31 

17.14 

PCAY OTSCIiIRGCS 
1104.4n7 

?3n.n14 

PCLK CLEVATlONS 
IRIJNOFF) 
(RUNOFF) 
(RUNOFF) 
(RUNOFF) 
(PUNOFF) 
(RUNOFF) 
(RUNOFF1 
(RIJNOFF) 

TOTAL YATERI I N  INCHES ON DRAINAGE AREA= 12.3193 CFS-HRS: 9906.65 

SU~ROUTINE AOOHYO C R O ~ S  s r r T 1 o N  7 
INPUT HYDROGRAPHS- 5.6 OUTPUT HYnnFGRAPH- 7 

PEAK TIMES 
9.q4 

PFAK OISCHARGCS 
5635.433 

5R0.4q2 
536.?47 
4R2.150 
47R.90R 

PEAK ELEVATIONS 
(NULL) 
I N U L L I  
INULL)  
(NULL) 
INULL)  

TOTAL YPT~RI  I N  INCHES ON nRAINAGE AREA= 17.R706 CFS-HRS- 35716.92 ACRE-FTZ 2951.65 

SUFIROUTINE REACH CR0SS SECTION 1 0 3  
LENGTH- 2500.00 INPUT COrFFICIENT= .65P0 INPUT ROUTINGS= - 0 0  

AVERAGE YATER VCLOCITYs 3.157 AVCPhGC ROUTING COEFF- ,6500 NUURER OF ROUTlNGS= - 7 1  

SURROUTTNC RUNOFF CROSS SfCT lON 3 
AREA= 1 - 8 5  INPUT RIJNnFF C u R v f =  RO.0 T1ME OF CONCENTRATION= a91  

PCAK TIWCS 
9.6R 

17.23 
19.511 
21.23 
25.31 
2 1 - 1 3  

PCLK fllSCHARGE.5 
7510.235 

342.345 
250.777 
755.nin 
~ 1 1 . ~ 7 5  
20C.546 

PEAK CLEVATIONS 
(RUNOFF ) 
IRUNOFF) 
IRUNOFF) 
(PUNOFF) 
(RUNOFF) 
(RUNOFF) 

TOTAL UATFR* I N  INCHES ON flRAINAGC ARFI- 13.1ZhR CFS-HRS= 15672.59 ACRE-FT= 1295.18 

SUBROUTINE ADOHYO CROSS SECTION 3 

I INPUT HYDPOGRAPHS- 5 . 6  OUTPUT HYOROGRAPH= 7 

PCAK T l U r S  
10.04 
19.56 
21.53 
23.59 
74.16 

PEAK ELFVATIONS 
(NULL) 
l Y U L L l  
(NULL) 
INULL)  
(NULL) 



.no OISCHG 
2.00 DlSCHG 
).no D ~ S C H G  
6.00 DISCHG 
8 - 0 0  DISCHG 

10.00 DISCHG 
12.00 OISCHG 
14.00 DlSCHG 
1h.Pn , DlSCHG 
IP.00 DISCHG 
20.UO DISCHG 
72.00 OlSCHB 
24.00 D I * t H G  
2h.CO DISCHG 
28.00 DICCl1G 

TOTAL YATFR. I N  INCHCS ON DRl lNAGC APE1- 12.9477 

SUBROUTINE SAVMOV 2TRUCTURC 1 
INPUT HVOROG9APH: 7 OUTPUT HYDROBRbPH= 6 

SUDROUTINE RESVOR STRUCTURE 1 
SURFACE ELEVATlDNz 17q4.10 

DlSCHG .OD 
OISCHG .DO 
DlSCHG . I 2  
DISCHC. 33.49 
DISCHG 1CR.86 
DlSCHG 6466.48 
DTSCHG 6610.88 
D l  SCHG 3606.41 
DISCHG 1 R00.37 
DlSCHG 1376.07 
---cur. 1054.61 

- - "  

PEbK OI9CHbRGFS P C l K  FLEVATIONS 
7119.614 1R03.89 

HVDROGRLPHV T Z E R ~ ~  .no DELTA 1- - 2 0  
.no .on .no .oo .oo .oo 
.no .oo .oo .00 .no - 0 0  
- 5 3  .7P 1.=6 2 - 8 4  4 - 7 8  7.55 

50.15 69.86 9 1  .?0 95.25 95.32 97.11 
112.28 36'.55 P74.45 1298.06 2005.53 3262.06 

6R80.44 7169.4? 734?.57 7413.64 7403.58 1335.04 
6337.34 6037.1P 571R.37 539F.75 5063.06 4144.65 
3364.66 3142.77 2m3e.19 27.8.73 2572.47 2410.41 
1785.?1 lhR4.Ro IC26.54 15RP.00 1548.21 1510.20 
1345.86 131h.15 1784.nS 1746.13 1210.15 1173.17 
1027.11 1000.97 973.57 040.02 927.91 910.56 

R38.20 874.06 POR.9R 79?.R2 777.71 766.00 
7 1 R . 5 ?  705.R4 6P3.13 650.n1 6 1  1 a 7 5  

> - .  --" n a  ?7C.82 268.55 242.47 - 3 4  1 1 . 3 . .  - 113.74 111.64 - .a 1 1 2  'q7.64 
6 8 9  , E X . .  

. " . 7  11 r 

DRAINAGE L R E l l  6.15 
.OO .oo .oo 
.oo .oo . "3 



TOTAL UATCRI I N  INCHES ON ORAINAGF A R C I -  12.4463 CFS-HRS- 49399.50 ACRE-FT= 4081.57 

SUBROUTINC DIVERT STRUCTURE I 
INPUT HYDROGRAPH= 7 OUTPUT HYOROGRAPHS= 4.1  

SUBROUTINE REACH CROFS SECTION 1 0 4  
LENGTH- 67on.no INPUT COEFFICIENT- .oooo INPUT ROUTINGS- .DO 

AVERAGE YATFR VTLOCITY- i i . 2 5 n  A V F R A G C  POUTING COEFF= - 8 6 8 7  , NUMBER OF ROUTlNGSr - 7 2  

PEAK T I n E S  
28.50 

PEAK DISCHARGES 
115.037 

PEAK ELEVATIONS 
.51 . 

TOTAL UATER. CLNNOT BE COMPUTED U l T H  0.1.- 0.0 CFS-HRS- 5P60.83 ACRE-FT= 484.54 

SUBROUTINE RUNOFF CROSS SECTION 4 
AREA= 2.54 INPUT RUNOFF TURVF: PO.0 TIME OF CONCENTRATION= - 5 4  

PEAK TIMES P E ~ U  ~ I S C H ~ R G E S  PEAK ELEVATIONS 
9.25 3561.668 (RUNOFF) 

17.11 4R l . f l 4 l  IRUNOCF) 
17.91 441.002 (RUNOFF) 
19.45 349.R53 (RUNOFF) 
21.07 337.Ph3 (PUNOFFI 
22.03 790.575 (RUNOFF) 
23.12 311.117 (RUNOFF) 
2 4 - 0 5  310.797 1 PUNOFFI 

TOTAL UATER* I N  INCHES ON DRAINAGE ARCA. 13.1260 CFS-HRS: 21516.65 ICRE-FT= 1778.14 

SURROUTINE ADOHYO CROSS SECTION 4 
INPUT HIDROCRAPUS= 5.6 OUTPUT HYDPOGRAPU= 

PEAK TIMES 
9 - 7 5  

PEbK DISCHARGES 
~ - 

(NULL) 
(NULL) 
1 NULL) 
INULL)  
(NULL) 
CNIJLL) 
( NULL 
(NULL) 

TOTAL V A T r R t  I N  I N C H f S  ON nRblNAGE APFL- 16.7013 CFS-HWS- 27377.46 ACRE-FT: 2162.41 
LJ 



b SUBROUTlNE AnOHlD CROSS SECTION 104  
INPUT HlDROGRAPHSz 1 r 2  OUTPUT HYnPOGRAPH- 4 

I '  SUBROUTINE REACH CROSS SECTION 1 0 6  
LKNGTH= s?nn.no INPUT COFFFICICNT- .norm INPUT ROUTINGSZ .oo 

AVCRAGF WATER VCLOClTY= 1R.967 AVFRAGF ROUTING COEFFZ ' - 9 1 1 7  NURRCR OF ROUTlNGSI 

PEAK TIRES 
9.90 

17.16 

P f A K  OISCHARBFS 
3460.R42 

593.145 

PCAK ELEVATIONS 
5 - 6 3  

'1 .77  

SUBROUTINf RUNOFF CROSS 
AREA: 2.00 

PEAK TIRES 
9.14 

17.05 
17.95 
19.38 
21.00 

SECTION 5 
INPUT RUNOFF CURVF- 82.0 

PCAK n I S C I 0 R G f S  
7Pl0.470 

386.595 
354.17s~ 
27R.612 
272.562 
733.598 
7hl.hflD 
25R.h02 

P r A K  ELEVATIONS 
(RUNOFF) 
(RUNOFF) 
(RUNOFF) 
(PUNOFF) 
(RUNOFF) 
(RUNOFF) 
I RUNOFF 1 
IRUNOFFI 

T O l I L  YATER. I N  INCHES ON DRAIYAGC AREA= 13.4136 CFS-HIS= 17313.43 ACRE-FTr 1930.18 

SUBROUTlNC ADDHVD CROSS SECTION 5 
INPUT HlDROGRAPHS= 3.6 OUTPUT HYOROGRAPHZ 7 

PCAK TIMES 
9 - 1 9  

17.10 

PCAK OISCHARGES 
h340.QS9 

q75.3-;! 

PEAK ELEVATIONS 
(NULL1 
(NULL) 
(NULL) 
(NULL1 
(NULL > 

f NULL > 
(NULL) 
(NULL1 



I SUBROUTINE DIVERT CROSS SECTION 1 0 6  
INPUT H y D n n t u ~ P H -  7 OUTPUT HYOROGRAPPS: 9.7 

SURROUTINC RllNOFF CROSS SECTION h 
I n E A e  1 - 1 4  INPUT RllNOFF CUPVF: 79.0 T ~ M F  n~ CONCENTQLTION- .92 

PEAK TIMES 
9.15 

17.04 
l 7 . V  
19.38 
21.00 
21.99 
23.04 
23.Q8 

PEbK DISCtlARGCS 
lFO?.L12 

219.?*9 
? n i . n ~ e  
157.770 
154.~r .?  
132.351 
1(7."67 
147.300 

PELK FLEVATIONS 
IRIJNOFF I 
IPUNOFFI 
(PIINOFF1 
(RUNOFF) 
(PUNOFF) 
(RUNOFF), 
(RUYOFPI 
(RUNOFF) 

TOTAL WATER9 I N  INCHES ON ORAlNAGEAQEA= l ? . q 7 8 ?  CFS-IiRS- 9 5 i 8 . 3 5  ACRE-FT= 189.08 

SUBROUTINC LDOHYO CROSS SECTInN 6 
lNPUT HYOROCRAPHS= 5.6 OUTPUT HYDP.OGPAPH= 7 

PCAK TIMES 
9.15 

1 7 - 0 8  
1 7 - 9 6  
19.93 

PEAK n lSCHIRGFS 
7R99.P30 
1194.016 
11n7.C14 

RQq.fi l6 
A74.542 
767.937 
R79.741 
R19.6P7 
115.028 

TOTIL  YATERt I N  INCHES ON DRAINAGE AREA- 14.7516 

SUBROUTINE SIVMOV CROSS SECTION 6 
lNPUT HYDROGRAPH= 7 OUTPUT HYnROGFAPH= S 

SUDROUTINE IODHTD CROSS SECTION l n h  
INPUT tIYOROCRAPHS= 4.- OUTPUT HYOROGRbPN: 7 

PEbK TIMES 
io .ne  

PEAK DISCtlARC,FS 
7 3 n 4 ~ h 1 0  

P E i K  ELEVLTIONS 
( N U L L I  
(NULL1 
(NULL1 
( N U L L I  
( N U L L I  
I NULL1 
(NULL 1 
(NULL1 
(NULL) 

PCAK ELEVATTON5 
9.47 

HYDROGRAPH. T ~ E R O -  .on D F L T A  T =  .?a ORAINLGE ~ 9 t h -  6.15 
.on . I n  .IIP .no . n n  .an .DO .oo .on .oo 
.PO .no .pn .nn .no .nn .oo .DO .oo .no 
. c o  . ~9 . C T  .nn .o'n . 0 0  .O c .no .GO .no 
. ~ n  . ~n .nn - 7 0  .on .no .no .no .no .ao 
.no .no ' ?4a.-* 700.07 1 1 ~ 1 . 0 6  ? n o ~ . n q  3415.71 4597.35 s2?".n" 51779.36 

P 

637l .h '  Cl65.94 7054.4: 7?27.-,7 72QP.64 7:Rn.5R 7718.04 70O9.97 6"3R.?4 6735.51 
C.. 

h4'15.RR h???.T4 5 5f,p?.32 c715.75 404R.06 4673.65 4 3 ? 3 . " O  4P31.7P 3752.'? -J 

1qn1.41 3749.'f 1077.72 ?# :? . lo  7637.75 7057.07 2 2 1 L . 4 1  1146.25 ?OlO.h6 1flR7.P4 



16.110 OISCHG 1775.37 1h7n.21 15hq.Rq 1511.54 1473.00 1433.21 1395.20 1359.89 1326.15 1293.05 
18.00 OISCH6 1251.07 1?30.86 1201.15 1169.05 1133.13 10q5.15 1058.17 1024.20 993.73 966.09 
20.00 OISCHG 939.61 917.71 RR5.77 RSR.52 A34.02 R17.91 795.56 780.95 767.05 752.50 
22.00 OlSCHG 737.60 723.70 70q.06 h"3.98 677.n? 662.71 651.00 642.48 631.57 625.65 
24.00 Il lSCHG 617.06 610.45 603.51 Sq0.R4 5hR.13 535.81 ' 4 9 6 . 7 5  453.95 409.72 365.72 
26.00 Ol5CHG 373.79 284.07 247.11 712.n4 IRI.~~? 153.35 121.47 105.99 82.72 63.47 
28.00 OlSCHG 46.07 30.34 16.13 5 - 3 1  .no 

TOTAL YATtR. I Y  lNCHFS ON FRAINAGE ARTA- 11.0058 CFS-HRS= 43687.37 ACRE-FT: 3609.91 

SURROUTlNE SAVMOV CROSS SECTION 1 0 6  
l N P U l  HYOROCRAPH- 7 OUTPUT HYOROGRAPH- I 

SUBROUTINE RUNOFF CROSS SECTION 7 
LRER- - 9 6  INPUT RIINnFF CURVfz 75.0 TI*C IlF CONCCNTRATION- -23 

PEAK TIRCS 
9.00 
q.90 

16.93 
17.91 
19.30 
20.91 
21.92 
22.93 
23.91 

PEAK ELEVATIONS 
(RUNOFF) 
IR(IN0FF). 
(RUNOFF) 
IRUNOCF) 
IRUNOFFI 
IRUNOFFI 
(RUNOFF) 
( RIINOFFI 
(RUNOFF) 

TOTAL UATERt I N  INCHCS ON ORAlNRGE AREA- 12.3692 CFS-HRS= 7663.58 ACRE-FTZ 633.30 

SUBROUTlNE AOOHVD CROSS SECTION 
INPUT HYOROGRAPHS= 5.6 

PCAK TIRCS 
9.09 

7 
OUTPUT HYOROGRAPH- 7 

PELK OISCHARGFS 
9797.118 

PEAK CLCVATIONS 
f NIILL 

NULL 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
f r(UL4.I 
(NULL) 
(NULL) 

AREA' 6.6* 
.OO .no 

14.60 11.11 
959.77 1122.62 

4573.76 5779.06 
"009.48 RR76.nY 
bn6n.90 5soq . :~  
7 A 7 h r q h  2667.02 
1699.06 1585.OR I--' 
1215.97 1743.117 G. 
1017.34 019.16 a3 

t L  



OlSCHG 
nlscuG 
DISCHG 
n l  SCHG 
OlCCHG 
OlSCHG 
DISCHG 
0 1  SCHG 
OISCHG 
0 1  SCHG 
DlSCHG 
OISCHG 
DlSCHt  
DlSCHG 
DlSCHG 
D l  ZCHG 
0 1  CCHG 
DlSCHG 
DISCHG 
DISCHG 

SUBROUTINE SLVMDV CROSS SECTION 7 
INPUT HYDROGRIPHr 7 OUTPUT HYDROGRAPH= 7 

SUBROUTINE RUNOFF cwoss  SECTION i n  
IREA- .67 l N P U l  RUNOFF CURVE- 78.0 TYPIC OF CONCENTRATION= -89 

PEAK TIMES PEAK PISCHIRGES P E I K  CLEVATIONS 
(RUNOFF) 
( RUNOFF) 
(RUNOFF1 
(RUNOFF) 
(PUNOFF) 
(RUNOFF) 

TOTLL UATERI I N  INCHES OH nRLINAGC ARC&= 17.R319 CFS-HRS- 5548.48 ACRE-FT= 458.53 

SUBROUTlkC DIVERT CROSS SCCTION 1 1 0  
1NWT HTOROGRLPH= 7 ~ U T P U T  H Y ~ R O G R A P H S =  5.3 

SURROUTlNE RELCH CROSS SECTION 10- 
LENGTH= 7700.00 INPUT COEFFlCIEb'T= .!I000 INPUT ROUTINGf= - 0 0  

LVERLGE UATCP VFLOCITY= 7.919 AVFRLGC QnUTING COfFF= .A336 NUMRCR OF ROUTlNGSo .P I  

PCAK ELTVLT IONS 
1770.00 
1765.R9 
1765.95 
1765.46 
1765.33 

P 
C.' 
W 



TOTAL YITERI I N  INCHCS ON nRAlNAGE ARfA- l ? . F h l 4  CFS-rRS= 5414.74 ACRE-FT: 457.43 

SUBROUTINC RUNOFF CROSS SCCTION " 
ARC&= 1.59 INPUT RllNOFF C l l R V T =  P7.0 T l P f  OF CONCENTRATfON= .55 

PCAK llISCM4RGCS 
19U6.n lS 

264.31R 
293.hD9 
197.716 
1115.166 
159.609 
175.012 
169.176 

PCIK ELEVATIONS 
IPUNOFF) 
IQUYOFF) 
IRUNOFF) 
IRUNOFF) 
IRt lNOFFl  
(PUNOFF) 
(RUNOFF) 
(SUNOFF) 

TOTAL UATCRI 1 3  INCHES ON ORAIPlAGF LQCLZ 13.41$R CFS-HRS= 12033.91 ACRE-FT= 99).a8 

SURROUTlNE AODHrD CROSS SECTION 1 0 9  
INPUT HIOROGRbPIIS= 4.6 OUTPUT HYDROGRAPH: 7 

PrAK TIMES 
9.39 

17.10 
17.95 
1q.51 
21.11 
21.99 
23.15 
24.03 

PFAK IlISCHARGES PEAK ELEVATIONS 
7768.486 1111.51 

3Rh.746 1167.90 
359.170 1767.79 
7R1.635 1767.22 
765."6* 1761.11 
236.365 1766.90 
264.R50 1766.96 
23R.904 1766.91 

TOTAL VATFR. I N  INCHFS ON ORl lNPGF AQCA. 1 3 . l b Q 1  CFS-HRS? 17508.64 ACRE-FTI 19+6.41 

SUBROUTlNE DIVERT CROSS SECTION 1 0 9  
INPUT HYOROGR4PH= 7 OUTPUT HIBROGRLPHS= 5.4 

SUBROUTINE RCACH CRnSS SFCTlON 1 0 8  
LCNGTH- 21D0.00 INPUT COEFFIClCNT= .no00 INPUT ROUTINGS: .OD 

LYERAGE YlTFR VELOCITY= 7.837 AVERAGF ROUTING COFFF- .R216 NUMBER OF ROUTlNGSZ .31 

P C I K  DISCHADGCS 
.7547.574 

3R5.702 
357.627 
7Rn.51R 
2h4."47 
*35.n02 
741.C01 
?33.400 

PEPK ELEVATIONS 
1761.03 
1756.47 
1776.35 
1156.01 
1755.99 
17SS.Pl 
1155.94 
l i 5 5 . 8 n  

TOTAL YATFR. I N  INCHFS O Y  nRAINAGF ARFA: 13.09?1 CFS-qRS= 172P5.77 ACRE-F12 142R.50 
U 



I SUBROUTINC RUNOFF CROSS SECTION R 
AREA= 1.q2 INPUT RUNOFF CURVf= R4.0 TINC OF CONCENTRLTIOY= r 4 2  

PCIK TIWFS 
9.12 

17.04 

PEAK ELFVATIONS 
(RIINOFF) 
(RUNOFF) 
IRIINOFFI 
(9UNOFF) 
IPIINOSF) 
(RUNOFF) 
IRUNOFF) 
(RUNOFF) 

TOTAL VATCRI I N  INCHCS ON ORLINAGE AREA= 13.h967 CFS-HRSI ,16971.09 ACRE-FT= 1402.49 
4 

I SUBROUTINE ADDHYD CROSS SECTION 1 0 8  
INPUT HYDROGRAPHS= 5.6 OUTPUT HYDROGRAPH= 7 

PEAK DISCHIRGES 
5364.5111 

756.159 
700.205 

PCAK CLEVATIONS 
1764.65 ' 

1757.70 
1757.52 

HYDROGRAPHr TZERO- .OO DELTA T= -20  
DISCHG .oo .no .nn .no -00  .no .oo 
OISCHG .oo .oo .on .no .oz 1.36 7.34 
OISCHG 92.48 131.77 170.57 712.R6 203.51 560.05 441.09 -. .- - . - .. . . . . . . . . ~.~ - ~ . . ~ ~  
DISCHG 807.00 950.70 1176.11 1365.70 1592.57 1 ~ 0 3 . 1 2  2049.63 
DZSCHG 3391.00 3752.96 4203.16 4554.5R 4991.53 5315.R1 5363.15 
DISCHG 9174.89 5073.88 4839.54 96q5.75 4937.87 4408.54 4227.47 
-. - - -  .. . . . . ~ ~  -~ ~ 

DISCHG 153R.52 1454.65 1349.21 1274.39 1192.04 1123.75 1072.77 
OISCHG R6R.97 813.16 742.78 703.76 772.11 754.13 747.32 
0 I SCHG 698.63 65R.17 555.76 4"3.21 501.05 576.46 539.73 
OISCHG 457.70 444.56 456.99 469.91 6QF.98 522.10 517.87 
OISCHG 460.30 443.53 ~ ~ 5 . ~ 1  372.05 471.07 4 7 9 . 6 ~  477.40 
DlSCHG 411.57 421.76 261.PO 14P.16 86.27 51.20 29.8n 
o I SCHG 3.18 1.83 1.05 .SR  ' .xn . I 3  .os 

TOTAL UATCR. I N  INCHES ON D R I I N I G E  APfA= 33.3369 CFS-HRS- 54256.84 

I SURROUTINE '"OHYD C R W ?  SFCTION 1 0 9  I 
INPUT HYOROGRAPHS: 5.4 ~ U ~ P U T  HYOPOCRAPH= s 

PCAK TIYEC 
O.*7  

PEAK E L f V A l l O N S  
17h7.25 

OFLTA T= .20 DRAINAGE IRFAZ .DO 
I-' 



SUBROUTINE SLVMOV CROSS SCCTION 1 0 -  
INPUT HYDROGRAPH= 5 ~ U T P U ~  HYDROGRAPH-  3 

SURROUTINE DIVERT CPOSS S f C T l O N  I l l 8  
INPUT HYDROGRAPH= 7 OUTPUT HYDROGRAPHSl 5.4 , 

SUBROUTINE REACH CPOSS SECTION 1 0 7  
LFNGTH+ 5300.00 INPUT COEFFICIENT= - 0 0 0 0  lNPUT ROUTlNGS= .00 

AVERAGE UATER VELOCITY- 6.24; AVERAGE POUTING COEFFZ - 7 8 6 0  AUM8fR OF RnUTINGS= - 9 3  

.PE IK  TIRES PEAK DlSCHAPGCS PEAK CLEVATIONS 
9.59 5249.LQ6 1762.11 

17.78 749.753 1754.14 
18.14 69'.h35 1753.95 
19.65 5 4 4 ~ ~ 5 1  1753.31 
21.26 517.142 1753.70 
22.18 457.019 1752.93 
23.52 476.n64 1 1 5 3 . ~ 2  
24.20 467.127 1752.98 

HYOSOGRIPHt TZERO: .00 DELTA 1: .20 DRAINAGE AREAS 3.98 
DISCHG .oo .oo .nn .no .ns .nn + O D  .DO . .OO .on 
DISCHG .no .no .no .OO .OF .oq 1 - 4 1  6.82 16.91 32.10 
OISCHG 57.89 90.16 175.44 164.15 7n7.41 272.99 347.63 428.32 521.07 608.55 
DISCHG 7nl .00 194.53 '733.I+ 1139.32 1334.37 1554.f l l  176R.41 2013.59 2324.05 2613.53 
DISCHG 2914.90 3330.18 3696.01 4123.75 44QK.27 490B.qR 5185.12 5239.61 5249.50 5236.67 
OISCHG 5181.68 5130.15 5034.01 4869.46 4720.74 4566.34 4420.88 4251.11 4000.91 3119.39 
DISCHG 349".22 3233.91 29-2 -90  1738.67 2540.92 2356.50 2202.12 2054.62 1R05.66 1754.66 
OISCHG 1643.29 1554.26 1468.11 1569.77 lPRR.07 1206.97 1137.17 1082.60 1033.76 992.65 
DlSCHG 955.44 87R.RlI R21.9P 756.n8 719.80 722.70 741.53 744.R2 710.61 684.74 
OISCHG hR5.35 693.63 6Sq.14 572.48 509.31 50).19 522 .84 .  536.81 544.62 5*2.@7 
DISCHG 507.56 4hh.7h +49.h7 *5h.?7 96P.Pl 492.90 515.79 510.86. *15.45 448.01 
OISCHC. 4 4 f l . n ~  456.89 443.31 405.19 3Rl.06 416.59 467.10 471.75. 424.95 394.13 
DISCHG 424.06 467.17 416.51 2P7.67 177.04 101.13 59.79 34.91 20.18 11.61 
DISCHG 6.h2 3.78 2.17 1 .?4 - 6 9  .57 - 1 7  - 0 7  - 0 0  

TOTAL U I T F R t  I N  INCHES ON PRAINIGE AREA: 15.3231 CFS-HRS- 34221.32 ACRt-FT- . 2828.05 

SURROUTINF S A V M D V  CROSS SfCTlON 1 0 7  
INPUT HYllROFRAPH= 2 OUlPUT HYnf?06RAPH: 5 

SURROUTINE APOHYfl CROSS SCCTlON 1 0 7  



I N P U T  IIYDROCRAPHS= 

P C I U  T l U F S  
9.27 

11.0* 
1 7 . W  
19.46 
71.05 
21.q9 
23.13 
24.00 

-8.50 

. . . . . . .~ 
D I S C H G  
D l S C H G  

D l S C H G  
D l S C H G  
D l S C H G  
D l S C H G  
D I S C H G  
D l S C H G  
D l  SCHG 
D l  SCHG 
~~~~ . 
D l S C H G  
D l S C H G  
D I S C H G  
D l S C H G  
D I S C H G  
D l S C H G  
D l S C H G  
O I S C H G  
D l S C H G  
D l  SCHG 
D l S C H G  
D I S C H G  
O I S C H G  .... . 
[IICCHG 
D I S C H G  

O l S C H G  

TOTAL U 

OUTPUT HYf lRPGRAPHr 7 * ,  
PEAK E L E V l f l O N S  

1 7 7 2 . 9 6  
1 7 5 7 . 6 0  
1 7 5 7 . 3 2  

SUOROUTIYE SAVUOV CTRUCTLIRF 7 
l N P U T  H Y ~ R O G R A P l i =  7  OUTPUT HVnRnGPAPH= 6  

S I J P R O U T I ~ : C R ~ Z V O P  ~TRIICTIIRE 2 
SIIVFACE CI.FVATTOVZ 1701 .40  , 



DRAINAGE 
.no 
.09 

49.07 
139.56 

5237.99 
10218.18 

8032.74 
51163.13 
3178.94 
1168.17 
1722.22 
1472.75 
1031.32 

628.32 

H Y D P D G R ~ P H ~  T ~ C R O =  . .oo D E L T A  T =  
.oo .on .no .no .on 

T l l l C  
- 0 0  DlSCHG 

2.00 DlcCHG 
4.00 DISCHG 
6 - 0 0  DISCHG 
8 - 0 0  DISCHG 

10.00 DlSCHG 
12.00 DlSCHG 
14.00 DISCHG 
16.00 DISCHG 
10.00 DlSCHG 
20.00 DlSCHG 
22.00 DlSCHG 
24.00 DISCHG 
--.. . .... . 
2 8 - 0 0  DISCHG 
30.00 DZSCHG 
32.00 DlSCHG 
34.00 D l fCHG 
36.00 DlSCHG 
3 8 - 0 0  DISCHG 
40.00 DlSCHG 
42.00 DISCHC 
44.00 o r s c n ~  
46.00 DISCHG 
40.00 DlSCHG 
511.00 DISCHG 
...-. . ... .~ 
54.00 DISCHG 
56.00 DISCHG 
58.00 DISCHG 

T D T l L  UATFRt I N  INCHES ON DRAINAGE AREA= 17.1690 CFS-HRSo 83404.47 ACRE-FTZ 6892.55 

ENDCMP 



0Ff.K-I  
CFS 

qOh.75 
Oo1.nn 

1735.75 
P75.On 

71R0.7Q 
12nnq04 
JllC..7-' 

77".07 
115.n4 

???3.4h 
'759.45 
914q.4.1' 

PCLU- RUNOFF 
ELF V I N .  

.00 1.99 



74.00 103S.05 
24.00 lO7?.71  
74.00 2070 .17  
74 .00  - 0 0  
24 .00  .?n69.14 
?*.OD 5497.6P 
24.00 2184 .16  
74.00 2468 .85  
24 .00  f 6 4 3 . 6 4  
24.00 4069 .52  
74.00 1654.49 



X S f C I S T R U C  NO. -7 
I L T E R N A T E  5 

I X S C C l S T R t J C  NO. - 1  
A L T E R N A T E  5 

I X S E C I S T R V C  NO. 7 
A L T E R N L T E  5 

I X S E C I S T R N C  NO. 4 
A L T E R N A T E  .5 

I X S F C I S T R U C  NO. 5 
A L T C R N A T E  5 

I X S C C I S T R U C  NO. 6 
A L T E R N A T E  5 

X S E C I S T R U C  NO. 7  1 A L T L R N A T E  5 

X S E C I S T R U C  NO. R ' L L T C R N L T F  5 

i X ~ E C I S T R U C  NO. 9 
A L T L R N A T C  5 

X S E C l S T R U C  N O . 1 0 1  
A L T E R N A T E  5 

X t E C I S T R U C  N 0 . 1 0 4  
ALTERNATC 

X S E C I S T R U C  N 0 . 1 0 6  
I I L T E R N A T F  5 

X S E C I S T R U C  N O . 1 0 7  
A L T E R N P T T  5 

X S E C I S T R I I C  I l f l . 1 0 8  
A L T C R N P T E  5 



0 *'80-80 L I S T  OE INPUT DATA. FOR TR-20 RIDROLOGY""'*"*********+ 

****"""-"""'***80-80 L I S T  OP INPUT DATA (CONTINUED) JOB TR-20 - 
TITLE 0 0 0  BUCKHORN-MESA SIGNAL BU'ITE PRS WIPASS MTN DIVERSION - SBTR-20.DAT 
TITLE 0 0 0  ORIGINAL DESIGN CONDITIONS - RECREATED BY WOOD/PATEL (8-18-001 

5 RAINPL 1 . 5  
8 0 . 0  , 0 0 8  .017  . 0 2 6  , 0 3 5  

5 RAINPL 5 . 5  

8 . 8  , 8 1 6  . 8 3  , 8 4 4  , 8 5 7  
8 . 8 7  , 8 8 2  , 8 9 3  , 9 0 5  , 9 1 6  
8 , 9 2 6  , 9 3 6  9 4 6  , 9 5 5  , 9 6 5  
8 , 9 7 4  , 9 8 3  , 9 9 2  1. 1. 
9 ENDTBL 
5 RAINPL 2 . 5  

9 RiDTBL 
2 XSECW 1 0 3  
8 
8 9 ENDTBL 

5 RAINPL 3 
8 0 . 0  

8 
9 ENDTBL 
2 XSECW 1 0 4  
8 

9 ENDTBL 
2 XSECTN 1 0 6  
r( 

9 ENDTBL 
2 XSECW 1 0 7  
8 



8  1753 .  470 .98  1 2 8 .  
8  1754 .  706 .86  1 8 7 .  
8  1755 .  1005 .62  2 4 0 .  
8  1 7 5 6 .  1369 .42  2 9 9 .  
8  1 7 5 7 .  1 8 0 1 . 8  3 6 4 .  
8  1 7 5 8 .  2305.5  4 3 5 .  
8  1 7 5 9 .  2892.8 512 .  
8  1 7 6 0 .  3558.1  595 .  
8  1 7 6 1 .  4316.04 684 .  
8  1 7 6 2 .  5156.98 779 .  
9  ENDTBL 
2  XSECTN 1 0 8  1 . 0  
8  1 7 5 3 . 7  0.0 0 . 0  

9  ENDTBL 
6  RUNOPP 1 1 0 1  5  1 . 8 6  80 .  1 . 2 1  1 0 0 1 0 1  
6  RUNOFF 1 1 6  1 . 2  79 .  .67 1 0 0 1 0 1  

6ADDHYD4 2  5 6 7  1 0  0  1 0  1 
6  REACH 3  1 0 3  7  5 2500.  1 0 0 1 0 1  
6  RWNOFF 1 3  6  1 . 8 5  8 0 .  . 9 1  1 0 0 1 0 1  
6ADDHYD4 3  5 6 7  1 1  0  1 0  1 
6  SAVMOV 5  1 7  6  
6RESVOR2 1 6  7 1 7 9 4 . 1  
6 D I V E R T 6 1 0 4  7 4 1 1 1 5 .  1. 
6  REACH 3  1 0 4  4  5  6700 .  
6  RUNOFF 1 4  6  2 .54  8 0 .  
6  ADDHYD 4  4 5  6  7 
6  DIVERT 6  1 0 4  7  5  2  3454 .  1. 9  ENDTBL 

2  XSECW 1 0 9  
8  
8  

6 A D D H Y D 4 1 0 4  1 2 4  
6  REACH 3  1 0 6  5  3 3700 .  
6  RUNOFF 1 5  6  2 .  82 
6  ADDHYD 4  5  3  6  7  8  

8  
8  
8  
8  
8 
9  ENDTBL 

6  DIVERT 6  1 0 6  7  5  2  6296 
6  RUNOFF 1 6  6  1 . 1 4  
6  ADDHYD 4  6  5  6  7  
6  SAVMOV 5  6  7  5  
6 A D D H Y D 4 1 0 6  4 2 7  
6 S A V M O V 5 1 0 6  7  1 

3  STRUCT 0 1  
8  1 7 9 4 . 1  0 . 0  0  .0  
8  1 7 9 4 . 5  2 6 . 3  3 5 . 3 7  

6  RUNOFF 1 7 6  . 9 6  7 5 .  . 23  1 0 0 1 0 1  
6ADDHYD4 7  5 6 7  1 1 0 1 0 1  
6  SAVMOV 5  7  7  2 
6  RUNOPP 1 1 0  7  .67 7 8 .  . 8 9  1 0 0 1 0 1  
6  DIVERT 6  1 1 0  7  5  3  820.  1. 1 0 0 1 0 1  
6  REACH 3  1 0 9  5  4  2700 .  1 0 0 1 0 1  
6  RUNOFF 1 9  6  1 . 3 9  82 . 5 5  1 0 0 1 0 1  
6 A D D H Y D 4 1 0 9  4 6 7  1 0 0 1 0 1  
6  DIVERT 6  1 0 9  7  5  4  2546.  1. 1 0 0 1 0 1  
6  REACH 3  1 0 8  5  6  2100 .  1 0 0 1 0 1  
6  RUNOFF 1 8  5  1 . 9 2  8 8 .  .42  1 0 0 1 0 :  8  1 8 0 6 . 2 8  15200 .  7382 .58  

8  1 8 0 8 . 5 7  26200.  1 8 3 5 . 7  
9  m T B L  
3 STRUCT 02 

6  DIVERT 6  1 0 8  7  5  4  5253.  1 
6  REACH 3  1 0 7  5  6  5300.  
6 S A V M O V 5 1 0 7  2  5 
6  ADDHYD 4  1 0 7  5  6  7  
6  SAVMOV 5 2  7  6  
6  RESVOR 2  2  6  7  1701.4  



"",*."' '...""80.80 LIST INPUT DRT* (CO-NUED)""""'."""""" TR20 ................................................... .--.-- SCS - 
BUCKHORN-MESA SIGNAL BUTTE FRS WIPASS MTN DIVERSION - SBTR-20. VERSION 

EnDATA 09/18/" ORIGINAL DESIGN CONDITIONS - RECPXATED BY WOODIPATEL (8-18-0012.04TEST 
7 INCREM 6 .20 09~22~42 PASS 1 JOB NO. 1 PAGE 1 
7 COMPUT 7 101 2 3.94 1.0 2 2 05 01 
ENDCMP 1 

7 COMPUT 7 101 2 7.06 1.0 5 2 05 02 
ENDCMP 1 EXECUTIVE CONTWOL INCREM NAIN TIME INCREMENT i .200 HOURS 

7 COMPWI 7 101 2 15.80 1.0 5 2 05 03 
ENDCMP 1 
W O B  2 EXECUTIVE CONTROL COMPUT FROM XSECTION 101 TO STRUCTURE 2 

STARTING TIME = .00 RAIN DEPTH = 3.94 RAIN DUmTION = 1.00 
" ~ - ~ * - M + I * * " * ~ " ~ * ~ ~ ~ ~ + ~ * ~ - ~ ~ E N D  op 80.80 LIST**"M.*"M"ENDENDENDENDENDENDENDENDENDENDENDENDENDENDENDENDEND ANT. RUNOFF COND. = 2 KkIN TIME INCREMEMT = ,200 HOURS 

ALT-TE NO. = 5 STORM NO. = 1 RAIN TABLE NO. = 2 

OPERATION RUNOFF XSECTION 101 

PERK TIME (HRS) 
12.58 
21.76 

PERK DISCHARGEICPS) PEAK ELEVATIONIFEET) 
1010.6 :RUNOFF) 
50.9 IRUNOPPl 

RUNOFF ABOVE BASEPLOW IBASEFLOW = .OO CFS) 
1.99 WATERSHED INCHES; 2390 CFS-HRS; 197.5 ACRE-FEET. 

DURATIONIHRSI 2 4 6 8 10 12 14 16 
FLOW(CFS) 288 118 82 62 51 44 23 5 

DURATIONIHRS) 18 
FL0W(CFS1 0 

OPERATION RUNOFF XSECTION 1 

PERK TIME(HRS1 
12.22 
21.67 
23.67 

PEAK DISCHIIRGE(CPS1 PEAK ELNATIONlFEETl 
900.0 (RUNOFF) 
32.7 l RUNOFF) 
28.1 IRUNOFFI 

RUNOFF ABOVE BASEFLOW (BASEPLOW = .OO CFSl 
1.91 WATWSHED INCHES; 1481 CFS-HRS; 122.4 ACRE-FEET. 

DUR1ITIONIHRS) 2 4 6 8 10 12 14 16 
FLOWICFS) 129 69 51 39 32 28 14 1 

DURATIONIHRS) 16 
FLOWICFS) 0 

OPERATION ADDKYD XSECTION 1 



TR20 -.--. ............................................................. SCS - 
BUCKHORN-MESA SIGNAL BUTFE FRS WIPASS MTN DIVERSION - SBTR-20. VERSION 

091181" ORIGINAL DESIGN CONDITIONS - RECPSATED BY WOODIFATEL 18-18-0012.0dTEST 
09:22:42 PASS 1 JOB NO. 1 PAGE 2 

~ - - ~  ~~ ~ . -  - 

09:22:42 PASS 1 JOB NO. 1 PAGE 3 

PEAK TIMEIHRSI PEAK DISCHARGE ICFSI PEAK ELEVATIONlFEETI 
12.37 1728.9 INULLI 
21.68 83.5 INULLI 
23.69 71.5 INULLI 

FEAK TIME(HRS1 
12.48 
21.71 
23.71 

PEAK DISCHARGEICFSI PEAK ELEVATIONIPEETI 

RUNOFF ABOVE BASEFLOW IBASEFLOW = .OO CPSI 
1.96 WATERSHED INCHES; 3870 CPS-HRS; 319.8 ACRE-FEET 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFSI 
1.86 WAmSHHI INCHES; 5167 CFS-HRS; 427.0 ACRF-FEET. 

DURATIONIHRSI 2 4 6 8 10 12 14 16 
FLOWICFSI 594 257 182 138 114 98 45 6 

DURATION(HRS1 18 
FLOWICPSI 0 

DURATIONIHRSI 18 
PL0WlCFS! 0 

OPERATION REXCH XSECTION 102 OPERATION REACH XSECTION 103 

FEAK TIMEIHRSI 
12.74 
21.92 

PERK DISCHARGEICFSI PEAK ELEVATIONIFEET! 
2124.9 5.64 
114.1 .51 

FEAK TIMEIHRS) 
12.62 
21.91 
23.91 

PEAK DISCHARGEICFSI PEAK ELEVATIONIFEETI 
1690.5 4.81 
83.5 .37 

RUNOFF AEOW BASEFLOW IBASEFLOW = .00 CFSI 
1.96 WATERSHED INCHES; 3871 CFS-HRS; 319.9 ACRE-FEET 

RUNOFF ABOVE BASEFLOW IBASEFLOW = .DO CFSI 
1.86 WATERSHED INCHES; 5167 CFS-HRS; 427.0 ACRE-FEET. 

DURATIONIHRSI 2 4 6 8 10 12 14 16 
FLOW(CFS1 472 186 132 102 83 71 39 6 

DURATIONIHRS) 2 4 6 8 10 12 14 16 
FLOW(CFS1 621 261 178 138 114 98 47 6 

DURATIONIHRSI 18 
FLOWICFSI 0 

DURATIONIHRSI 18 
FLOWICFSI 0 

OPERATION RUNOPF XSECTION 2 OFERdTION RUNOFF XSECTION 3 

PEXK TIME IHRSI 
12.18 
19.31 

PEAK DISCHARGEICPSI PEAK ELS'V4TIONIFEETI 
808.7 IRUNOFF! 
36.6 1 RUNOFF1 

PEAK TIME 1HP.S) PEAK DISCHARGEICPSI PEAK ELEVATIONIPEETI 
12.38 1217.7 IRUNOFFI 
21.78 50.8 (RUNOFF) 
23.77 43.5 (RUNOFF) 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFSI 
1.99 WATERSHD INCHES; 2377 CFS-HRS; 196.4 ACICRE-FEET. RUNOPF ABOVE BASEPLOW IBASEFLOW = .OO CFSI 

1.62 WATERSHED INCHES; 1297 CFS-HRS; i07.2 ACB-FEET 
DUXATIOKlHRS> 2 4 6 8 10 12 14 16 
FLOWICFSI 255 114 79 61 51 44 23 3 DURATIONIHRSI 2 4 6 8 10 12 14 15 

FLOWlCPSI 113 63 46 36 30 26 6 0 
DURATIONlHRS) 17 
FLOWICFSI 0 

OPERATION ADDUYD XSECTION 2 
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27.80 CFS 113 113 113 113 112 112 112 112 
29.40 CFS 112 112 112 112 112 112 111 111 

OPERATION ADDHYD XSECTION 3 31.00 CFS 111 111 111 111 111 111 111 111 
32.60 CPS 110 110 110 110 110 110 110 110 

PEAK TIME(HRS1 PEAK DISCHRRGE(CFS1 PERK ELEVATIONIFEETI 34.20 CFS 110 110 109 109 109 109 109 109 
12.61 3125.4 (NULL1 35.80 CFS 109 109 109 109 109 108 108 108 
21.80 164.8 (NULL1 37.40 CFS 108 108 108 108 108 108 108 107 
23.80 140.9 lNULLi 39.00 CFS 107 107 107 107 107 107 107 107 

HYDROGRAPH POINTS FOR ALTEXNATE = 5, STORM = 1 
HRS m I N  TIME INCRmENT = ,200 hr, DRAINAGE AREA = 6.15 SB.MI. 
8.60 CFS .31 .92 2.12 4.01 6.94 10.81 15.99 22.50 
10.20 CFS 3 0 40 54 70 91 119 157 236 
11.80 CFS 493 1170 2128 2895 3125 2936 2561 2147 
13.40 CFS 1751 1414 1156 961 813 703 619 555 
15.00 CFS 507 468 437 410 386 364 343 325 
16.60 CFS 
18.20 CFS 
19.80 CFS 
21.40 CFS 
23.00 CFS 
24.60 CFS ~ ~ 

26.20 CFS 4.36 2.81 1.80 1.15 .74 .48 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFSI 
1.90 WATmSHED INCHES; 7544 CFS-HRS; 623.4 ACRE-FEET. 

DURATIONIXRS) 2 4 6 8 10 12 14 16 
FLOWICFS! 961 386 260 201 165 141 70 11 

DURATION(BRSi 18 18 
FLOWICFSI 0 

OPEFATION RESVOR STRUCTURE 1 

P m  TIMEIHRSI PERK DISCHARGE (CFS! PEAU ELEVATIONIFEET) 
18.50 230.9 1799.60 

HYDROGRAPH POINTS POR ALTSFOJATE = 5, STORM = 1 
HRS MkIN TIM3 INCREMENT = ,200 hr, DRAINAGE AREA = 6.15 SQ.MI 
8.60 CFS .OO .O1 .03 .07 .13 .24 .40 .63 
10.20 CFS .95 1.37 1.92 2.65 3.61 4.85 6.47 8.79 
11.80 CFS 13 23 57 93 97 100 103 105 
13.40 CFS 107 108 109 110 111 111 112 112 
15.00 CPS 113 113 113 114 114 123 145 164 
16.60 CFS 
18.20 CFS 
19.80 CFS 
21.40 CFS 
23 .OO CFS 
24.60 CFS 
26.20 CFS 

40.60 CFS 107 107 106 106 106 106 106 106 
42.20 CFS 106 106 106 106 105 105 105 105 
43.80 CFS 105 105 105 105 105 105 105 104 
45.40 CFS 104 104 104 104 104 104 104 104 
47.00 CFS 104 104 103 103 103 103 103 103 
48.60 CFS 103 103 103 103 103 102 102 102 
50.20 CFS 102 102 102 102 102 101 101 101 
51.80 CFS 101 101 101 101 101 100 100 100 
53.40 CFS 100 100 100 100 100 99 99 99 
55.00 CPS 99.00 98.87 98.74 98.62 98.49 98.36 98.24 98.11 ~ ~ ~ ~ - - 

56.60 CFS 97.99 97.86 97.74 97.61 97.49 97.36 97.24 97.11 
58.20 CFS 96.99 96.86 96.74 96.62 96.49 96.37 96.25 96.12 
59.80 CFS 95.99 95.86 95.73 95.60 95.47 95.34 95.21 95.08 
51.40 CFS 94.95 94.83 94.70 94.57 94.44 94.31 94.18 94.06 
63.00 CPS 93.93 93.80 93.67 93.55 93.42 93.29 93.17 93.04 
64.60 CIS 92.91 92.79 92.66 92.54 92.41 92.29 92.16 92.04 
66.20 CFS 91.91 91.79 91.66 91.54 91.41 91.29 90.52 88.12 - - -  - ~~ 

67.80 CFS 85.79 83.52 81.31 79.15 77.07 75.03 73.26 71.63 
69.40 CFS 70.04 68.49 66.96 65.48 64.02 62.60 61.21 59.85 
71.00CFS 58.52 57.22 55.95 54.70 53.49 52.30 51.14 50.00 
72.60 CFS 48.89 47.80 46.74 45.70 44.69 43.69 42.72 41.77 
74.20 CFS 40.84 39.94 39.05 38.18 37.33 36.50 35.69 34.90 
75.80 CFS 34.12 33.36 32.62 31.90 31.19 30.50 29.82 29.16 
77.40 CFS 28.51 27.87 27.26 26.65 26.17 25.85 25.53 25.22 
79.00 CFS 24.91 24.61 24.31 24.01 23.72 23.43 23.14 22.86 
80.60 CFS 22.58 22.30 22.03 21.76 21.50 21.23 20.97 20.72 
82.20 CFS 20.46 20.21 19.97 19.72 19.48 19.24 19.01 18.78 
83.80 CFS 18.55 18.32 18.10 17.88 17.66 17.44 17.23 17.02 
85.40 CPS 16.81 16.61 16.40 16.20 16.00 15.81 15.62 15.43 
87.00 CFS 15.24 15.05 14.87 14.69 

RUNOFP ABOVE BASHLOW (BASEL'LO* = .OO CFSI 
1.84 WATERSHD INCHES; 7305 CPS-HRS; 603.7 ACRE-FEET. 

DURATIONLHRS) 8 16 24 32 40 48 56 64 
FLOW(CFS1 157 111 108 104 100 95 79 33 

DURATIONIXRSI 72 76 
FLOW(CPS1 18 15 TRUNCATED 
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OPERATION DIVERT XSECTION 104 
OUTPUT #1 FmRffiRAPH 

PEAK TIMEIHRS) PEAK DIS-GE (CFS) PEAK ELEVATIONIFEETI 
16.00 115.0 ' .51 

FIRST POINT OF FLAT PEAK 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFSI 
1.66 WATERSHED INCHES; 6584 CPS-HRS; 544.1 ACRF-FEET, 

DURATIONIHRSI 8 16 24 32 40 48 56 64 
PLOWiCFSI 115 111 108 104 100 95 79 33 

DIIRATIONIHRSI 72 76 
FLOWiCFSI 18 15 TRUNCATED 

OUTPUT 112 DIVERTED HYDROGRAFH IXSECTION 0) 

PEAK DISWGEICFSI PEAK ELEVATIONiFEETl 
115.9 (DIVERTI 

RUNOFF ABOVE BASEFLOW IBASEFLOW i .00 CFS) 
721 CPS-HRS; 59.6 ACRE-FEET. 

DITRATION(HRS) 2 4 6 8 10 
FLOWiCPSl 106 86 64 42 0 

'*' WARNING - XSECTION 104, INSUFFICIENT LOW FLOW RATING, PEAK FLOW LESS THAN 
2ND TABLE VALUE. THIS REACH ROUTING MAY BE INCORRECT, 
UNLESS NEW RATING TABLE VALUES liRE INSERTED. e** 

OPERATION REACH XSECTION I04 

PERK TIME IHRSI PEAK DISCHARGE(CFS1 PEAK ELEVATIONIFEET) 
17.20 115.0 ' .51 

* FIRST POINT OF FLAT P W L  

RUNOFF ABOVE BASEFLOW IBASEFLOW = .00 CFSI 
1.66 WATERSHED INCHES; 6579 CFS-HRS; 543.7 ACRF-FEET 
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DURATIONLHRS) 8 16 24 32 40 48 56 64 
FLOWiCFS) 115 111 108 104 100 95 80 33 

DURATION(HRS1 72 76 
FLOW(CFS1 18 15 TRUNCATED 

OPERATION RUNOFF XSECTION 4 

PEAK TIMEIHRSI 
12.15 
19.31 
21.61 
23.61 

PEAK DISCHARGEICFS) PEAK ELWATIONIFEETI 
2179.9 L RUNOPE I 
83.4 IRUNOPE) 
71.4 i RUNOPP) 

RUNOFF ABOVE BASEELOW IBASEFLOW = .O0 CFS) 
1.99 WATWSHED INCHES; 3255 CFS-HRS; 269.0 ACRE-FEET. 

DURATIONIHRS) 17 
FLOW(CPS1 0 

"' WARNING - XSECTION 4 
VOLUME TRUNCATED AT 13.8 IN LOCATION 5 ADDING HYDROGRAPHS. "* 

OPERATION ADDHYD XSECTION 4 

P W K  TIMEIHRSI 
12.15 
19.31 
21.61 
23.61 

PERK DISCHARGEICPSI PEAK ELEVATIONiFEETl 
2196.0 INULLI 
198.4 iNULLi  

RUNOFF ABOVE BASEFLOW IBASEFLOW = .OO CFSI 
1.75 WATERSHED INCHES; 9834 CES-HRS; 812.7 ACRE-FEET. 

DURATIONIHRSI 8 16 24 32 40 48 56 64 
FLOW(CFS1 198 113 109 106 102 97 91 41 

DlRATION(RRSi 72 78 
FLOWiCPSl 21 15 TRUNCATED 

OPERATION DIVERT XSECTION 104 
OUTPUT #1 HYDROGBAPH 
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PEAK TIME(HRS) PEAK DISCHARGE (CPS) PEAK ELEVATIONIPEETI 
12.15 2196.0 5.78 
19.31 198.4 .88 
21.61 186.4 .83 
23.61 176.3 .78 

RUNOPP ABOVE BASEPLOW (BASEFLOW = .OO CPSI 
1.75 WATERSHED INCHES; 9834 CPS-HRS; 812.7 ACRE-FEET. 

DURATIONIHRS) 8 16 24 32 40 48 56 64 
PLOW(CFS1 198 113 109 106 102 97 91 41 

DURATIONIHRS) 72 78 
FLOWICPSI 21 15 TRUNCATED 

OUTPUT 42 DIVERTED HYDROGRAFB IXSECTION 0) 

-" MESSAGE - HYDROGRAPH CONTAINS NO FLOW 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFSI 
0 CPS-HRS; . 0 ACRE-FEET 

OPEBATION ADDHYD XSECTION 104 

PFAK TIMEIHRSI PEAK DISCHARGE ICPS) PEAK ELEVATION(PEET) 
18.50 115.9 .51 

RUNOFF ABOVE BASEPLOW IBASEPLOW = .OO CFS) 
721 CPS-HRS; 59.6 ACRE-FEET. 

DURATION( HRSl 2 4 6 8 10 
FLOWICFS! 106 86 64 42 0 

*" WARNING - ROUTING COEFFICIENT (Cl EQUALS 1.0, 
CONSIDER SSlLLER MAIN TIME INCREMENT FOR XSECTION 106. * * *  

OPERATION REACH XSECTION 106 

PEAK TIME (HRS) 
12.15 

PERK DISCHARGE ICPSI PEAK ELEVATIONlFEETI 
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RUNOPF ABOVE BASEPLOW (BASEFLOW = .00 CPSI 
1.75 WATERSHED INCHES; 9834 CFS-HRS; 812.7 ACRE-FEET. 

DURATIONIHRSI 8 16 24 32 40 48 56 64 
PLOW(CFS) 198 113 109 106 102 97 91 41 

DURATION(HRS) 72 78 
PLOWfCFSl 21 15 TRUNC1ITW 

OPERATION RUNOPP XSECTION 5 

PEAK TIMEiHRSl PEAK DISCHARGE(CFS1 PEAK ELEVATIONiFEETl 
12.07 2048.6 1 RUNOFF! 

RUNOFP ABOVE BASEPLOW (BASEFLOW = .00 CFSI 
2.14 WATERSHU) INCHES; 2762 CPS-HRS; 228.2 ACRE-FEET. 

OPEPATION ADDHYD XSECTION 5 

PEAK TIME IHRS! PEAK DISCHRRGE ICFSI PEAK ELEVATIONIPEETI 
12.11 4171.3 INULL) 
19.32 266.5 INULLI 
21.58 245.3 INULLI 
23.58 227.0 (NULL) 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFSI 
1.82 WATERSHED INCHES; 12590 CFS-HRS; 1040.4 ACRE-FEET. 

DURATIONIHRSI 8 16 24 32 40 48 56 64 
PLONiCFSl 266 113 110 106 102 97 92 44 

DURATIONiliRSI 72 78 
FLOW(CFS) 22 15 TRUNCATED 

OPEPATION DIVERT XSECTION 106 
OUTPUT #l HYDROGRAPH 
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PEAK TIME LHRSI PEAK DISCHhRGEICFSl PEAK ELEVATION(FEET1 
12.11 4171.3 6.39 
19.32 266.5 .91 
21.58 245.3 .83 
23.58 227.0 .77 

RUNOFF ABOVE BASEPLOW (BASEFLOW = .00 CFSI 
1.82 WATERSHED INCHES; 12590 CFS-HRS; 1040.4 ACRE-FEET. 

OUTPUT X2 DIVERTED HYDROGRAPH (XSECTION 0) 

"* MESSAGE - HYDROGRAPH CONTAINS NO FLOW 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFSI 
0 CFS-mS; . O  ACRE-FEET, 

OPERRTION RUNOFF XSECTION 6 

PEAR DISCmGE (CFSI PEAK ELWATION(FEET1 
1030.8 (RUNOFF) 
36.7 (RUNOPE) 
31.9 (RUNOFF) 
27.4 (RUNOFF1 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFSI 
1.91 WATERSHED INCHES; 1408 CFS-HRS; 116.3 ACRE-FEET. 

OPERRTION ADDED XSECTION 6 
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PEAK TIME (HRS) PEAK DISCWRGEICPS) PEAK ELETATION(PEET1 
12.10 5228.2 (NULL1 
19.32 303.3 (NULL) 
21.58 277.2 (NULL1 
23.58 254.4 (NULL1 

RUNOFF ABOW BASEPLOW (BASEFLOW = .OO CPSI 
1.83 WATERSHED INCHES; 13990 CFS-HRS; 1156.1 ACRE-FEET. 

DLRATION(HRS1 8 16 24 32 40 48 56 64 
PLOW(CFS1 303 114 110 106 102 97 92 44 

DURATIONIHRSI 72 78 
FLOW I CPSI 22 :5 TRUNCATED 

OPERATION ADDKYD XSECTION 106 

PEAK TIMEIHRS) PEAK DISCHARGE ICFSI PEAK ELEVATIONIFEETI 
18.50 115.9 .39 

HYDROGRAPH POINTS FOR ALTERNATE = 5, STORM = 1 
HRS MRIN TIME INCREMENT = -200 hr, DRAINAGE AREA = .OO SQ.MI. 
15.80 CPS .GO 7.82 30.39 48.84 63.81 75.92 85.73 93.76 
17.40 CFS 100 106 110 113 115 116 116 115 
19.00 CFS 113 112 109 107 105 103 100 98 
20.60 CFS 94.78 91.87 88.85 85.63 82.30 79.09 76.19 73.57 
22.20 CFS 71.06 68.54 65.99 63.43 60.77 57.93 54.97 52.09 
23.80 CFS 49.50 47.16 44.80 41.92 37.74 31.73 23.97 15.01 
25.40 CFS 5.44 .00 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFSI 
721 CFS-HRS; 59.6 ACRE-FEET 

OPERATION RUNOFF XSECTION 7 

PEAK TIME IHRS) 
11.93 
16.90 
19.31 
20.31 
21.43 

PEAK DISCHARGEICFS) 
833.8 

PEAK ELWATION(FEETi 
(RUNOFF) 
(RUNO?Pi 
(RUNOFF I 
(RUNOFF) 
iRUNOFF1 
(RUNOPF) 
(RUNOFF) 
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RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFS) 
1.61 WAERSIIED INCHES; 996 CFS-HRS; 82.3 ACRE-FEET. 

" 1  WARNING - MAIN TIME INCREMENT I ,2001 IS GREATER THAN 50% OF TEE 
TIME OF CONCENTRATION ( ,231 FOR SUBWATERSHED XSECTION 7. 
THIS WILL REDUCE THE COMPUTED PEAK BY ABOUT -3.0%. *** 

OPERATION ADDKYD XSECTION i 

PW( DISCPARGE ICPS) PEAK ELEVATiON(FEET) 
5940.2 (NULL1 
331.7 (NULL1 
301.8 (NULL) 

HYDROGRAPH POINTS FOR ALTERWLTE = 5. STORM = 1 ~ ~ - - ~  - 

PRS N U N  TIME INCREMENT = ,200 hr, DRAINAGE AR"A = 12.79 SQ.MI. 
7.60 CFS .07 .64 1.12 2.62 5.55 7.58 13.30 18.67 
9.20 CFS 2 5 36 43 57 69 87 114 135 
10.80 CPS 184 223 300 414 904 3635 5796 5365 
12.40 CPS 3442 2355 1568 1268 1055 899 821 737 
14.00 CFS 682 643 606 585 559 541 522 499 
15.60 CFS 484 460 442 429 417 411 409 408 
17.20 CFS 402 391 384 371 362 352 340 334 
18.80 CFS 332 331 331 332 330 319 310 307 
20.40 CFS 306 304 293 284 288 298 302 292 - ~ ~~ 

22.00 CFS 284 281 280 278 267 258 261 272 
23.60 CFS 275 266 258 220 161 132 121 117 
25.20 CFS 116 115 115 114 114 114 114 114 
26.80 CFS 113 113 113 113 113 113 113 113 
28.40 CFS 113 1:3 112 112 112 112 112 112 
30.00 CFS 112 112 112 112 111 111 111 111 
3 1 6 0  PPS 111 111 111 111 111 111 110 110 ........ .-- --- ~~ ~ - 

33.20 CPS 110 110 110 110 110 110 110 110 
34.80 CFS 110 109 109 109 109 109 109 109 
36.40 CFS 109 109 109 108 108 108 108 108 
38.00 CFS 108 108 108 108 108 107 107 107 
39.60 CFS 107 107 107 107 107 107 107 107 
41.20 CFS 106 106 106 106 106 106 106 106 
A? S O  CP.5 106 106 106 105 105 105 105 105 ........ ... 
44.40 CPS 105 To5 i05 705 105 105 104 104 
46.00 CPS 104 104 104 104 104 104 104 104 
47.60 CFS 103 103 103 103 103 103 103 103 
49.20 CPS 103 103 103 102 102 102 102 102 

54.00 CPS 
55.60 CFS 
57.20 CPS 
58.80 CPS 
60.40 CFS 
62.00 CPS 
63.60 CFS 
65.20 CPS 
66.80 CPS 
68.40 CFS 
70.00 CPS 
71.60 CPS 
73.20 CPS 
74.80 CPS 
76.40 CFS 
78.00 CFS 
79.60 CIS 
81.20 CFS 
82.80 CPS 
84.40 CPS 
86.00 CFS 16.48 16.28 16.08 15.88 15.69 15.49 15.31 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFSI 
1.82 WATERSHED INCHES; 14986 CFS-ERS; 1238.4 ACRE-FEET. 

78 
15 TRUNCATED 

OPERATION RUNOFF XSECTION 10 

PEAK TIMF(HRS1 PEAK DISCPARGE(CPS) PEAK ELEVATIONIFEETI 
12.37 405.0 (RUNOFF1 
21.77 17.7 (RUNOFF) 
23.76 15.2 (RUNOFF) 

BUNOPF ABOVE BASEPLOW (BASEFLOW = .OO CFSI 
1.84 WATERSHED INCHES; 794 CFS-HRS; 65.6 ACm-FEET. 

OPERATION DIVERT XSECTION 110 
OUTPUT iil HYDROGRAPH 

~~ - ~- ~ 

50.80 CPS 102 102 102 101 101 101 101 101 
52.40 CFS 101 101 101 100 100 100 100 100 
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PFAK TIMEIHRSI PEAK DISCNARGElCFSl PEAK ELEVATIONlPEETl 
(DIVERT1 
(DIVERT1 
IDIVERTI 

RUNOFP ABOVE BASEFLOW (BASEPLOW = .OO CPSI 
1.84 WATERSHED INCHES; 794 CFS-HRS; 65.6 ACRE-FEET. 

DlJFATIONlHRSl 2 4 6 8 10 12 14 16 
FLOW ICPSl 86 38 27 21 18 15 7 0 

OUTPUT #2 DIVERTED H?DROGRAPH IXSECTION 01 

"' MESSAGE - HYDROGRAPH CONTAINS NO PLOW 
RUNOFF ABOVE BASEFLOW IBASEFLOW = .OO CPS1 

0 CPS-HRS: .0 ACRE-FEET. 

0PEP.ATION REACH XSECTION 109 

PFAU TIMEIHRSI PEAK DISCNARGEICFSI PEAK ELEVATIONIPEET) 
12.66 375.1 1767.83 
22.00 17.6 1764.24 
23.99 15.1 1764.15 

RUNOFF ABOVE BASEPLOW IBASEFLON = .00 CFS) 
1.84 WATERSHED INCHES; 795 CPS-HRS; 65.7 ACRE-FEET. 

DURATIONISRSI 2 4 6 8 10 12 14 16 
FLOWICFSI 82 38 28 21 18 15 6 1 

DiTRATIONLHRSI 16 
FLOW(CFS1 0 

OPERATION RUNOFF XSECTION 9 

PEAK TIME(HRS1 PEAK DISCNARGElCPSl PEAK ELEVATIONIFEETl 
12.15 1297.5 (RUNOFF1 
21.61 40.5 (RUNOFF) 
23.61 34.7 (RUNOFF) 

RUNOFP ABOVE BASEFLOW (BASEFLOW = .OO CFSI 
2.15 WATERSHEE INCHES; 1926 CFS-HRS; 159.1 ACRE-FEET. 

09:22:42 PASS 1 308 NO. 1 PAGE 15 

DURATIONIHRSI 2 4 6 8 10 12 14 16 
PLOWICFSl 165 87 64 47 40 36 25 4 

OPERATION ADDHYD XSECTION 109 

P W  TIMElHRSl PEAK DISCWGE (CPS1 PEAK ELEVATIONlFEETj 
12.20 1471.5 1772.52 
21.61 57.8 1765.06 
23.61 49.5 1764.94 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CPSl 
2.05 WATERSHEC INCHES; 2723 CPS-HRS; 225.1 ACRE-FEET 

OPERATION DIVERT XSECTION 109 
OUTPUT #1 HYDROGPAPH 

PEAK TIME(HRS1 PEAK DISCHARGEICFSI PEAK ELEVPTION(FEET1 
12.20 1471.5 1772.52 
21.61 57.8 1765.06 
23.61 49.5 1764.94 

RUNOFP ABOVE BASEFLOW (BASEPLOW = .OO CPSI 
2.05 WATERSHED INCHES; 2723 CFS-HRS; 225.1 ACM-FEET 

DURATIONIHRSI 2 4 6 8 10 12 I4 16 
FLOWICFSI 264 126 90 69 58 51 29 7 

DJRATIONIIIRSI 18 
FLOW(cFS1 0 

OUTPUT Y2 DIVERTED HYDROGRAPR (XSECTION 01 

"' MESSAGE - HYDROGRAPH CONTAINS NO FLOW 

RUNOFP ABOVE BASEFLOW IBASEFLOW = .OO CFSi 
0 CFS-HRS; .0 ACRE-FEET 
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*** WARNING - ROUTING COEFFICIENT lC1 EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INC- FOR XSECTION 108. * * %  

OPERATION REACH XSECTION 108 

PEAK TIME (HRS) 
12.20 
21.61 

PEAX DISCHARGE(CPS) PEAK ELWATIONIPEET) 
1471.5 1759.29 
57.8 1754.63 

23.61 49.5 1754.50 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CPS) 
2.05 WATERSHED INCHES: 2723 CFS-HRS; 225.1 ACRE-FEET. 

DURATIONIHRS) 2 4 6 8 10 12 14 16 
PLOWICFSI 264 126 90 69 58 51 29 7 

DURATIONIHRS) 18 
FLOWLCPS) 0 

OPERATION RUNOFF XSECTION 8 

PEAK TIME (HRS) 
12.06 
19.32 

PEAK DISCHARGE ICFS) PEAK ELEVATIONIFEET) 
2151.5 (RUNOFF) 
67.7 IRUNOFFl 

21.55 58.5 (RUNOFF) 
23.55 50.2 IRUNOFPI 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.31 WATERSHED INCHES; 2867 CFS-HRS; 236.9 ACRE-FEET. 

DURATION(HRS) 2 4 6 8 10 12 14 16 
FLOWICFS) 224 129 92 68 60 51 42 12 

DURATIONIHRS) 18 
FLOWICFS~ 0 

OPERATION ADDXYD XSECTION 108 

PEAK TIME IHRSI PEAK DISCHRRGEICPS) PERK ELEVATION(FEET1 
12.10 3497.3 1762.24 
21.57 116.3 1755.07 
23.57 99.7 1754.96 

HYDROGRAPH POINTS FOR ALTERNATE = 5, STORM = 1 
HRS MAIN TIME INCREMENT = ,200 hr, DRAIiWGE AREA = 3.98 SQ.MI. 
7.00 CFS .03 .73 2.13 2.98 5.42 7.40 10.22 15.13 
8.60 CPS 18.22 23.62 28.16 33.27 41.22 46.53 56.04 64.38 

. .- 
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10.20 CFS 76 95 109 140 168 212 287 504 
11.80 CFS 1969 3349 3373 2310 1686 1259 952 768 
13.40 CFS 623 536 461 407 372 339 318 298 
15.00 CFS 
16.60 CFS 
18.20 CPS 
19.80 CFS 
21.40 CFS 
23.00 CPS 
24.60 CFS 

RUNOFF ABOVE BASEFLOW IBASEFLOW = .OO CFS) 
2.18 WATERSHEE INCHES; 5610 CFS-HRS; 463.6 ACRE-FEET. 

~~ATIONIHRSI 2 4 6 8 10 12 14 16 
FLOW(CFS) 504 253 183 139 116 103 75 18 

DURATIONLHRSI 18 19 
PLOWICFSI 2 0 

OPEFATION ADDHYD XSECTION 109 

'*' MESSAGE - HYDROGRAPH CONTAINS NO FLOW 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CPSI 
99 CFS-FIRS; 463.6 ACRE-FEET 

OPERATION DIVERT XSECTION 108 
OUTPUT tl HYDROGRAPH 

PEAK TIME IHRS) PEAK DISCHRRGE ICFS) PEAK ELEVATIONIFEET) 
12.10 3497.3 1762.24 
21.57 116.3 1755.07 
23.57 99.7 1754.96 

RUNOFF ABOVE BASEFLOW IBASEFLOW = .00 CFSI 
2.18 WATERSHED INCHES; 5610 CFS-HRS; 463.6 ACRE-FEET. 

DURATIONIHRSl 2 4 6 8 10 12 14 16 
PLOWLCFSl 504 253 183 139 116 103 75 18 

DURATIONIHRS) 18 19 
FLOWICFS) 2 0 

OUTPUT X2 DIVERTED HYDROGRAPH IXSECTION 0) 
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"' MESSAGE - RESERVOIR ROUTING, STRUCTURE 2, TRUNCATED AT 400 POINTS 
WITH 763.59 AC-FT ( .07 WATERSHED INCHES1 FLOOD STOFAGE 
REMAINING IN RESERVOIR AT ELEV. 1709.99. ***  

OPEFATION RESVOR STRUCTURE 2 

PEAK TIMEtHRS) P a .  DISCP-GE ICSS) PEAK ELEVATION(PEET) 
24.78 158.4 1712.61 

"' WMNING - STRUCTURE 2, HYDROGRAPH VOLITME TRUNCATED AT 146 CPS 
RESVOR ( 92. 8 OF MAX. HYDROGRAPH COORDINATE) 

MAIN TIME INCREMENT TOO SMALL. ***  

HYDROGRAPH POINTS FOR ALTERNATE = 5, STORM = 1 
HRS MAIN TINE INCREMENT = ,200 hr. DRAINAGE AREA = 16.77 SO.MI ~ ~ - 
7.40 CPS .00 .02 .05 .10 .18 .32 .53 .82 
9.00 CPS 1.23 1.76 2.44 3.29 4.33 5.59 7.11 8.99 
20.60 CFS 11 14 18 22 28 3 8 69 123 - ~ ~~~ ~ - - - 

12.20 CFS 128 134 138 140 142 143 144 145 
13.80 CPS 146 146 147 148 148 149 149 150 
15.40 CPS 150 151 151 151 152 152 152 152 
17.00 CPS 152 152 152 152 153 153 153 153 
18.60 CPS 153 153 153 153 153 153 153 154 
20.20 CPS 154 154 154 154 154 154 154 154 
21.80 CSS 154 154 154 154 155 155 155 155 
23.40 CFS 155 155 155 156 156 157 158 158 
25.00 CPS 158 157 156 156 156 156 156 156 
26.60 CPS 156 156 155 155 155 155 155 155 
28.20 CFS 155 155 155 155 I55 155 155 155 
29.80 CPS 155 155 155 155 155 155 155 155 
31.40 CFS 155 155 155 155 155 155 155 155 
33.00 CPS 155 155 155 155 155 155 155 155 
34.60 CPS 154 154 154 154 154 154 154 154 
36.20 CFS 154 154 154 154 154 154 154 154 
37.80 CPS 154 154 154 154 154 154 154 154 
39.40 CFS 154 154 154 154 154 154 154 154 
41.00 CFS 154 154 154 154 154 154 154 154 
42.60 CPS 154 154 154 154 154 154 154 154 
44.20 CFS 154 154 154 154 154 154 154 154 
45.80 CPS 154 154 154 154 154 154 154 154 
47.40 CFS 154 154 154 154 153 153 153 153 
49.00 CFS 153 153 153 153 153 153 153 153 
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52.20 CFS 153 153 153 153 153 153 153 153 
53.80 CFS 153 153 153 153 153 153 153 153 
55.40 CFS 153 153 153 153 153 153 153 153 
57.00 CPS 153 153 153 153 153 153 153 153 
58.60 CFS 153 153 153 153 153 153 153 153 
60.20 CFS 153 153 153 153 153 153 153 153 
61.80 CPS 153 152 152 152 152 152 152 152 
63.40 CFS 152 152 152 152 152 152 152 152 
65.00 CPS 152 152 152 152 152 152 152 152 
66.60 CFS 152 152 152 152 152 152 152 152 
68.20 CFS 152 152 152 152 152 152 152 152 
69.80 CPS 152 152 152 152 152 152 152 152 
71.40 CFS 152 152 152 152 152 152 151 151 
73.00 CPS 151 151 151 151 151 151 151 151 
74.60 CFS 151 151 151 151 151 150 150 150 
76.20 CFS 150 150 150 150 150 150 150 150 
77.80 CPS 150 149 149 149 149 149 149 149 
79.40 CPS 149 149 149 149 148 148 148 148 
81.00 CPS 148 148 148 148 148 148 148 148 ~ - ~-~ - ~ - ~ - ~ - ~~ 

82.60 CFS 147 147 147 147 147 147 147 147 
84.20 CPS 147 147 147 146 146 146 146 146 
85.80 CPS 146 146 146 

RUNOPP ABOVE BASEPLOW (BASEFLOW = .OO CPSI 
1.05 WATERSHED INCHES; 11351 CFS-HRS; 938.0 ACRE-FEET. 

DUFATION(HRS1 8 16 24 32 40 48 56 64 
FLOW(CFS1 155 154 154 153 153 152 152 149 

DURATION(HRS1 72 73 
FLOW(CPS1 146 146 TRUNCATED 

EXECUTIVE CONTROL ENDCMP COMPUTATIONS COMPLETED FOR PASS 1 

EXECUTIVE CONTROL COMPUT PROM XSECTION 101 TO STRUCm-RE 2 
STARTING TIME = .OO FAIN DEPTH i 7.06 RAIN DURATION = 1.00 
ANT. RUNOPP COND. = 2 MAIN TIME INCREMENT = ,200 HOURS 
ALTERXATE NO. = 5 STORM NO. = 2 RAIN T4BLE NO. = 5 

OPEFATION RUNOFF XSECTION 101 

50.60 CFS 153 153 ,153 153 153 153 153 153 
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PEAK TIME(HRS1 
10.27 
19.37 
21.37 
23.43 
24.14 

RUNOFF ABOVE BASEFLOW IBASEFLOW = .00 CFSI 
4.70 NATWSHED INCHES; 9287 CPS-HRS; 767.4 ACRE-FEET. 

DURATION(HRS1 2 4 6 8 10 12 14 16 
FLOW(CFS1 1296 868 531 334 238 178 151 143 

DURATION(HRS) 18 20 22 
FLOWLCFSI 91 8 0 

IRUNOFFI 
(RUNOFF) 
IRUNOFP) 
(RUNOFF1 

RUNOFF ABOVE BASEFLOW IBASEPLOW = .OO CFSI 
4.75 WATERSHED INCHES; 5697 CFS-HRS; 470.8 ACE-FEET. 

DURATIONIHRSI 2 4 6 8 10 12 14 16 
PLOWLCFSI 798 526 322 205 144 109 93 85 

OPERATION REACH XSECTION 102 

PEAK TIME IHRSI 
10.36 
17.31 
19.43 

PEAK DISCHARGE ICFSI PEAK ELWATIONIPEETI 
1489.4 4.41 
238.5 1.06 

OPERATION RUNOFF XSECTION 1 

PEAK TIMXIHRSI PEAK DISCHARGE (CFSI PEAK ELBVATION(PEET1 
RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFSi 

4.70 WATERSHED INCHES; 9287 CFS-HRS; 767.5 ACRE-FEET. 

DURATION(HRS1 2 4 6 8 10 12 14 16 
FLOW(CFS1 1287 883 539 338 234 179 150 140 

DURATIONIHRSI 18 20 22 
FLOW(CFSI 98 9 0 

IRUNOFFI 
[RUNOFF) 
(RUNOFF) 
IRUNOPFI 
(RUNOFF) 
I RUNOFF I 
(RUNOFF) 
IRUNOFFI 

RUNOFF ABOVE BASEFLOW IBRSEFLON = .00 CFSI 
4.64 WATERSHED INCHES; 3590 CFS-HRS; 296.7 ACE-FEET. OPERATION RUNOFF XSECTION 2 

DURATIONIHRSI 2 4 6 8 10 12 14 16 
FLOWICFSI 513 328 198 126 90 69 60 55 

PEAK TIME (XRSI PEAK DISCHARGE ICFSI PEAK ELEVATIONIFEETI 
IRUNOFFI 
(RUNOFPI 
1RUNOFFl 
(RUNOFF1 
IRUNOFFI 
IRUNOFPI 
(RUNOFPI 
IRUNOFP) 

OPERATION ADDHYD XSECTION 1 

PEAK TIME IHRSI 
10.12 
17.12 

P m K  DISCHARGEICFSI 
1492.3 
238.5 
180.6 
161.4 
146.2 

PEAK ELWATIONIFEETI 
1 NULL1 RUNOFP ABOVE B>.SEFLOW (BASEFLOW = .OO CPSI 

4.20 WATERSHED INCHES; 3360 CFS-HRS; 277.7 ACRE-FEET. 
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DURATIONIHRSI 2 4 6 8 10 12 14 16 
PLOWICFS) 485 311 182 119 85 65 59 54 

PEAK TIME IHRS) PEAK DISCHARGELCPS) PEAK ELEVATIONIFEET) 
10.05 920.4 iRUNOFP1 

(RUNOFF1 
1 RUNOFF) 
(RUNOFF) 
(RUNOFF) 

DURATIONIHRS) 18 20 
PLOWICPS) 18 0 

89.9 IRUNOPF) 
87.3 (RUNOFF) OPERATION ADDHYD XSECTION 2 

PEAK TIMEiHRSI PEAK DISCHARGElCPS) PEAK ELEVATIONlFEET) RUNOFF AEOVE EASEFLOW (BASEFLOW = .OO CFSI 
4.75 WATER- INMES; 5666 CPS-HRS; 468.2 ACRE-FEET. (NULL) 

(NULL) 
(NULL1 
(NULL) 
(NULL1 

RUNOFF ABOVE BASEFLOW IBASEFLOW = .00 CPSI 
4.56 WATERSHED INMES; 12647 CFS-HRS; 1045.1 ACRE-FEET 

OPERATION ADDKD XSECTION 3 

PEAK TIMElHRSI PEAK DISCHARGE(CFS1 PEAK ELFVATION(FEET) 
10.34 2929.7 (NULL1 
19.35 358.6 (NULL) 
21.40 317.3 (NULL) 
23.43 286.4 (NULL1 
24.21 280.1 (NULL1 

DURATIONIHRSI 18 20 22 
PLOW(CFS1 105 9 0 

OPERATION REACH XSECTION 103 

PEAK TIMEIHRS) 
10.46 

PEAK DISCHARGE ICES1 PEAK ELEVATIONlFEETl 
2027.6 5.46 

HYDROGRAPH POINTS FOR ALTERNATE = 5, SMRM = 2 
HRS MAIN TIME INCREMENT = ,200 hr, DRAINAGE AREA = 6.15 SQ.M.1. 
5.00 CPS .OO .60 2.70 6.81 14.81 28.09 48.26 81.11 
6.60 CPS 128 188 263 351 456 582 725 891 ~ ~ ~~~ 

8.20 CFS 1078 1284 1515 1758 2018 2277 2502 2673 
9.80 CPS 2792 2872 2920 2928 2897 2840 2776 2708 
11.40 CPS 2630 2531 2419 2291 2153 2012 1871 1738 
13.00 CFS 1616 1506 1405 1305 1214 1133 1063 1000 RUNOFF ABOVE BASEFLOW (BASEPLOW = .OO CFSI 

4.56 WATERSHED INCHES; 12647 CFS-HRS; 1045.1 ACRE-FEET 14.60 CFS 939 882 829 780 737 700 667 634 
16.20 CFS 600 564 528 497 480 476 473 464 
17.80 C?S 452 445 441 429 402 372 357 357 
19.40 CFS 358 353 341 326 310 297 293 295 
21 00 CFS 303 312 317 312 302 296 293 288 
22.60 CPS 276 264 265 278 286 281 271 272 
24.20 CPS 280 274 237 183 133 92 62 40 

DURATIONIHRS) 18 20 22 
FLOW(CPS1 113 10 0 

25.80 CFS 25.48 16.32 10.46 6.73 4.32 2.77 1.78 1.14 
27.40 CPS .73 .46 

OPERATION RUNOPP XSECTION 3 
RUNOFP BOW2 BASEFLOW (BASBLOW = .OO CPSI 

4.61 WATERSHED INCHES; 18313 CPS-HRS; 1513.4 ACRE-FEET. 
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OPERATION RESVOR STRUCTURE 1 

PEAK TIME (HRSI PEAK DISCHIIRGE!CFS) PEAK ELEVATION(FEET1 
12.72 1798.8 1801.78 

HYDROGRAPH POINTS FOR ALTERNATE = 5. SMRM = 2 
FIRS hiAIN TIME INCREXENT = .200 hr, DEAINAGE AREA = 6.15 SQ.XI 
5.20 CFS .00 .02 .08 .21 .47 .93 1.71 2.97 
6.80 CFS 4.87 7.57 11.23 16.02 22.17 32.81 50.03 70.79 
8.40 CFS 92 93 95 98 100 103 105 108 
10.00 CFS 110 112 228 491 723 927 1105 1258 
11.60 CFS 1387 1494 1578 1641 1741 1793 1796 1765 
13.20 CFS 1712 1648 1620 1584 1544 1501 1455 1407 
14.80 CFS 1359 1309 1260 1211 1163 1116 1070 1026 
16.40 CFS 983 940 898 858 821 787 756 727 
18.00 CFS 699 674 651 628 604 581 559 539 
19.60 CFS 521 504 488 471 455 439 425 412 
21.20 CFS 402 394 386 378 370 363 356 349 
22.80 CPS 341 333 327 323 319 315 311 307 - - 

24.40 CFS 304 300 291 278 262 244 225 206 
26.00 CFS 188 171 155 140 127 115 114 114 
27.60 CPS 114 114 113 113 113 113 113 113 
29.20 CFS 113 113 113 113 112 112 112 112 
30.80 CPS 112 112 112 112 112 112 111 111 
32.40 CFS 111 111 111 111 111 111 111 111 
34.00 CPS 110 110 110 110 110 110 110 110 
35.60 CFS 110 110 109 109 109 109 109 109 
37.20 CPS 109 109 109 109 109 108 108 108 
38.80 CPS 108 108 108 108 108 108 108 107 
40.40 CPS 107 107 107 107 107 107 107 107 
42.00 CFS 107 107 106 106 106 106 106 106 
43.60 CPS 106 106 106 106 105 105 105 105 - - 

45.20 CPS 
46.80 CFS 
48.40 CFS 
50.00 CFS 
51.60 CFS 
53.20 CFS 
54.80 CFS 

62.80 CPS 94.96 94.83 94.70 94.57 94.45 94.32 94.19 94.06 
64.40 CPS 93.93 93.81 93.68 93.55 93.43 93.30 93.17 93.05 
66.00 CFS 92.92 92.79 92.67 92.54. 92.42 92.29 92.17 92.04 
67.60 CFS 91.92 91.79 91.67 91.54 91.42 91.29 90.63 88.24 
69.20 CFS 85.90 83.63 81.42 79.26 77.17 75.13 73.34 71.71 
70.80 CFS 70.12 68.56 67.04 65.55 64.09 62.67 61.27 59.91 
72.40 CFS 58.58 57.28 56.01 54.76 53.54 52.35 51.19 50.05 
74.00 CFS 48.94 47.85 46.79 45.75 44.73 43.74 42.77 41.82 
75.60 CPS 40.89 39.98 39.09 38.22 37.37 36.54 35.73 34.94 
77.20 CPS 34.16 33.40 32.66 31.93 31.22 30.53 29.85 29.19 
78.80 CPS 28.54 27.91 27.29 26.68 26.18 25.86 25.55 25.23 
80.40 CFS 24.93 24.62 24.32 24.02 23.73 23.44 23.15 22.87 
82.00 CFS 22.59 22.32 22.04 21.77 21.51 21.25 20.99 20.73 
83.60 CFS 20.48 20.23 19.98 19.74 19.49 19.26 

RUNOFF ABOVE BASEPLOW (EASEPLOW = .OO CFSI 
4.53 WAITFRSHD INCHES; 17998 CFS-HRS; 1487.3 ACRE-FEET. 

DURATION(HRS1 8 16 24 32 40 48 56 64 
FLOW(CFS1 604 155 110 107 103 98 94 60 

DIIRATION(HRS1 72 77 
FLOW!CFS) 26 19 TRUNCATED 

OPEEATION DIVERT XSECTION 104 
OUTPUT #l FIDROGRAPB 

PEAK TIME(HRS1 PEAK DISCHARGEICFSI PEAK ELEVATION!PEET) 
10.40 115.0 * .51 

* FIRST POINT OF PLAT PEAK 

RUNOFF ABOVE BASEFLOW (BASEPLOW = .OO CPSI 
1.80 WATERSHED INCHES; 7149 CFS-HRS; 590.8 ACRE-FEET. 

DTJXATION!H?.S) 8 16 24 32 40 48 56 64 
FLOW(CFS) 115 115 110 107 103 98 94 60 

DURATION(HRS) 72 77 
FLOW(CPS1 26 19 TR'JNCATD 

OUTPUT #2 DIVERTED HYDROGRAPH (XSECTION 01 

PEAK TIME (HRS) 
12.72 

PEAK DISCWGE(CFS1 PEAK ELEVATION(FEET1 
1683.8 (DIVERT) 

56.40 CFS 99.00 98.87 98.75 98.62 98.50 98.37 98.24 98.12 
58.00 CFS 97.99 97.87 97.74 97.62 97.49 97.37 97.24 97.12 
59.60 CPS 96.99 96.87 96.75 96.62 96.50 96.38 96.25 96.13 -~ ~~ - - -  ~~~~ ~~ ~ ~ 

61.20 CFS 96.00 95.87 95.74 95.61 95.48 95.35 95.22 95.09 
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RUNCPP ABOVE BASEFLOW (BASEFLOW = .00 CPS! 
10849 CPS-HRS; 896.6 ACRE-FEET. 

DURATIONIHPS) 2 4 6 8 10 12 14 16 
FLOW(CPS) 1429 1096 743 489 324 234 185 40 

DURATION(HRS) 17 
PLCWICPS! 0 

*" W I N G  - XSECTION 104, INSUPPICIENT LOW PLOW RATING, PEPX PLOW LESS TEAN 
2ND TABLE VALUE. THIS XEACH ROUTING l@.Y BE INCORRECT, 
UNLESS NEW RATING TABLE VALUES ARE INSERTED. * * *  

OPERATION REACH XSECTION 104 

PERK TIME (HRS! PEAK DISCHARGEICPS) PEAK ELEVATIONIPEET) 
11.80 115.0 ' .51 

FIRST POINT OP FLAT PEAK 

RUNOPF ABOVE BASEPLOW IBASEPLOW = .OO CPS) 
1.80 WATERSHED INCHES: 7144 CPS-HRS; 590.4 ACRE-PET 

DURATIONIHRS) 72 77 
PLOWICPS) 26 20 TRUNCATED 

OPERATION RUNOPP XSECTION 4 

PEAK TIME IHPIS) 
9.62 
17.11 
17.98 

PEAK DISUIARGEICPS! PEAK ELEVATIONIFEET! 
1280.3 LRUWOPP) 
201.4 IRUNOPPI 
184.7 IRUNOPPi 

IRUNOPPi 
(RUNOFF) 
(RUNOFF) 
IRUNOPP! 
(RUNOPE) 

I RUNOPF ABm2 BASEPLOW (BASEPLOW i .OO CPS) 
4.75 WATERSHED INCHES; 7779 CFS-HRS; 642.9 ACRE-FEET. 
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DURATION(HRS) 2 4 6 8 10 12 14 16 
PLOW(CPS) 1087 722 434 275 190 145 131 115 

DURATION(HRS) 18 20 20 
FLOWLCPS) 71 2 0 

"* WiRNING - XSECTION 4 
VOLUME TRUNCATED AT 17.e IN LOCATION 5 ADDING HYDROGRAPHS. **' 

OPERATION ADDHYD XSECTION 4 

PERK TIME IHRS) PEAK DISCWIRGE ICES) PEAK ELEVATIONiPEETl 

RUNOPP ABOVE BASEFLOW (BASEFLOW i .OO CPS! 
2.66 WATERSHED INCHES; 14923 CFS-HRS; 1233.3 ACRE-FEET. 

DURATION(HRS) 72 79 
FLOWICPS! 32 20 TRUNCATED 

OPERATION DIVERT XSECTION 104 
OUTPUT #1 HYDROGRAPH 

PEAK TINEIHRSI PEAK DISCmGE ICFS! PEAK EL~ATION(FEET1 
1382.8 4.19 
316.4 1.41 
299.7 1.33 
272.1 1.21 

RUNOPP ABOVE BASEFLOW (BASEPLOW = .OO CPS) 
2.66 WATERSHED INCHES; 14923 CPS-HRS; 1233.3 ACRE-FEET. 
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DURATIONIHRSI 72 79 
FLOW(CFS1 32 20 TRUNCATED 

OUTPUT :2 DIVERTED HYDROGRAPH (XSECTION 0) 

"' MESSAGE - HYDROGRAPH CONTAINS NO PLOW 

RUNOPP AEOVE BZEPLOW (BASEPLOW = .OO CFS! 
0 CFS-HRS; . 0 ACRE-FEET. 

OPERATION ADDHYD XSECTION 104 

PEAK TIME(HRSi PEAK DISCHARGE (CFS) PEAK ELEVATIONIPEETI 
12.72 1683.8 4.80 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFSI 
10849 CFS-HRS; 896.6 ACRE-FEET. 

DURATION IHRS) 2 4 6 8 10 12 14 16 
PLOW(CFS) 1429 1096 743 489 324 234 185 40 

DURATION(HRS1 17 
FLOW ICFS) 0 

"' WARNING - ROUTING COEFFICIENT ICI EQUALS 1.0. 
CONSIDER SMALLER MAIN TIMF INCREMENT PO8 XSECTION 106. *** 

OPERATION REACH XSECTION 106 

PEAK TINEIHRS) PEAK DISCH4RGEICPS) PEAK ELEVATIONiFEETl 
1382.8 3.06 
316.4 1.08 
299.7 1.02 

DURATION(HRS) 8 16 24 32 40 48 56 64 
FLOWiCPS) 379 228 112 108 105 100 95 76 

DURATIONIHRSI 72 79 
PLOW(CFS1 32 20 TRUNCATED 

OPERATION RUNOFF XSECTION 5 

PEAK TIMEIHRS) 
9.26 
17.05 
17.95 
19.08 
21.01 

PEAK DISCHARGE(CFS1 PEAK ELEVATION(FEET) 
1067.2 (RUNOPP) 
163.9 IRUNOPFI 
150.0 IRUNOFP) 
129.0 (RUNOFF I 
116.0 IRUNOFFI 

RUNOFF ABOVE BASEFLOW IBASEPLOW = .00 CFS) 
4.97 WATWSNED INCHES; 6412 CFS-HRS; 529.9 ACRE-FEET. 

DURATIONiHRS! 2 4 6 8 10 12 14 16 
FLOWICPS) 892 579 359 224 154 128 105 94 

DURATIONIHRSI 18 20 20 
FLOW(CFS1 74 2 0 

OPERATION ADDINT XSECTION 5 

PEAK DISCHARGE ICFSI PEAK ELEVATIONiPEET! 
2439.3 INULLI 
479.7 (NULL) 

(NULL) 
(NULL! 
(NULL! 
(NULL! 

23.08 360.7 (NULL) 
24.01 357.9 (NULL! 

RUNOFF ABOVE BASEPLOW IBASEPLOW = .OO CFS) 
3.09 WATERSHED INCHES; 21326 CFS-HRS; 1762.4 ACRE-FEET 

RUNOFF ABOVE BASEPLOW (BASEFLOW = .00 CFS) 
2.66 WATERSHED INCHES; 14923 CFS-HRS; 1233.3 ACRE-FEET. 
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DURATIONIHRS) 72 79 
PLOW(CPS) 34 20 TRUNCATED 

OPERATION DIVERT XSECTION 106 
OUTPUT Y1 HYDROGRAPH 

PEAK TIMEIHRS) 
9.52 
17.08 
17.97 
19.11 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET1 
2439.3 4.46 
479.7 1.57 
449.6 1.52 

RUNOFF ABOVE BASEFLOW (54SE?LOl# = 0 0  CPS! 
3.09 WATERSHED INCHES; 21326 CFS-HRS; 1762.4 ACW-FEET. 

DURATIONIHRS! 72 79 
FLOW(CFS1 34 20 TRUNCATED 

OUTPUT X2 DIVERTED HYDROGRAPH IXSECTION 0) 

"* MESSAGE - HYDROGRAPH CONTAINS NO FLOW 

RUNOFF ABOVE BLSEELOW (BASEFLOW = .DO CPS) 
0 CPS-HRS; .O ACRE-PEET. 

OPERATION RUNOFF XSECTION 6 
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PEAK TIMEIHRS) 
9.49 
17.04 
17.95 
19.07 
71 .00 

PEAK DISCHARGE (CPS) PEAK ELEVATION(PEET) 
562.3 iRUNOFF1 

(RUNOFF1 
[RUNOFF) 
(RUNOFF1 
(RUNOFF) 
IRUNOFE) 
(RUNOFF) 
IRUNOPP) 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFS) 
4.64 WkTERSHED INBIES; 3410 CPS-HRS; 281.8 ACRF-FEET 

DURATIONIHRS) 2 4 6 8 10 12 14 16 
FLON(CFS) 485 314 187 120 85 65 58 52 

DURATION(HRS) 18 20 
FLOW(CPS) 32 0 

OPERATION ADDHYD XSECTION 6 

PEAK TIME(HRS1 
9.52 
17.07 
17.96 

PERK DISCHARGE (CPSl PEAK ELWATIONIFEET! 
3001.5 NULL) 
570.6 (NULL1 

(NULL) 
(NULL) 
[NULL) 
(NULL) 
(NULL) 
(NULL) 

RUNOFF ABOVE BASEFLOW IBASEPLOW = .OO CFS! 
3.24 WATERSHED INCHES; 24736 CFS-HRS: 2044.2 ACRE-FEET. 

DURATIONIHRS) 8 16 24 32 40 48 56 64 
FLOW(CFS) 717 371 113 109 105 101 96 82 

DURATION(HRS! 72 79 
FLOW(CFS) 34 20 TRUNCATED 

OPEUTION A D D m  XSECTION 106 

PERK TIME (HRS) PEAK DISCHARGE ICPS) PEAK ELDJATION(FEET! 
12.72 1683.8 3.50 

HYDROGPAPH POINTS FOR ALTERNATE = 5, STORM = 2 
HRS MAIN TIME INCREMENT = ,200 hr, DRAINAGE ARE& = .00 SQ.MI. 
10.20 CFS 0 113 376 608 812 990 1143 1272 
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11.80 CFS 
13.40 CFS 
15.00 CFS 
16.60 CFS 
18.20 CFS 
19.80 CFS 
21.40 CFS 
23.00 CPS 
24.60 CFS 
26.20 CFS 

RUNOFF ABOVE BASEPLOW (BASEFLOW = .OO CFS) 
10849 CFS-HRS; 896.6 ACRE-FEET. 

DURATION(HRS1 2 4 6 8 10 12 14 16 
FLON(CPS1 1429 1096 743 489 324 234 185 40 

DURATIONIHRSI 17 
FLOWLCPSI 0 

OPERATION RUNCPP XSECTION 7 

PEAK TIME IXRSI PEAK DISCHARGE ICFSI PEAK ELEVATIONIPEETI 
9.90 435.3 (RUNOFF) 
16.93 76.1 (RUNOFF) 
17.91 70.3 (RUNOFF) 
18.94 61.1 (RUNOFF1 
20.91 54.4 (RUNOFF1 
21.92 46.9 (RUNOFF1 
22.93 54.6 IRUNOFFI 
23.91 57.0 (RUNOFF1 

RUNOFF ABOVE 5ASEFLOW IBASEPLOW = .00 CFSI 
4.20 WATERSHED INCHES; 2600 CFS-HRS; 214.8 ACRE-FEET. 

DURATIONIXRSI 2 4 6 8 10 12 14 16 
FLON(CFS1 373 227 141 93 66 53 46 39 

DURATIONIHRSI 18 19 
FLOW(CPS1 19 0 

"' WARNING - MAIN TINE INCREMWT I ,2001 IS GREATER THAN 50% OF THE 
TIME OF CONCENTRATION I ,231 FOR SUBWATERSKED XSZCTION 7. 
THIS WILL REDUCE THE COMPUTED PEAK BY ABOUT -.7%. ***  

OPERATION ADDHYD XSECTION 7 

PEAK TIME LHRSI 
9.55 
17.04 
17.94 
19.07 

HYDROGRAPH POINTS FOR ALTERNATE = 5, STORM = 2 
HRS MAIN TIME 
4.60 CPS 0 
6.20 CFS 211 
7.80 CFS 1504 
9.40 CPS 3427 
11.00 CPS 2922 
12.60 CFS 1695 
14.20 CFS 1059 
15.80 CFS 721 
17.40 CPS 588 
19.00 CFS 527 
20.60 CPS 445 
22.20 CFS 416 
23.80 CPS 424 
25.40 CPS 116 
27.00 CFS 115 
28.60 CFS 113 
30.20 CFS 112 
31.80 CFS 112 
33.40 CFS 111 
35.00 CFS 110 
36.60 CPS 109 
38.20 CFS 109 

51.00 CFS 
52.60 CFS 
54.20 CFS 
55.80 CFS 
57.40 CFS 
59.00 CFS 
60.60 CFS 

PEAK DISCHARGE (CFSI PEAK ELEVATIONIFEETI 
(NULL1 
(NULL1 
(NULL1 
(NULL1 
(NULL1 
INULLI 
(NULL1 
[NULL) 

39.80 CFS 108 
41.40 CFS 107 
43.00 CFS 106 
44.60 CFS 106 
46.20 CFS 105 
47.80 CFS 104 
49.40 CPS 103 

62.20 CFS 
63.80 CFS 

INCREMENT DRAINAGE AREA = 12.79 
36 54 98 
656 821 1043 
2641 3033 3308 
3316 3153 3063 
2272 2114 1963 



65.40 CFS 93.47 93.35 93.22 93.09 92.97 92.84 92.71 92.59 
67.00 CFS 92.46 92.34 92.21 92.09 91.96 91.84 91.71 91.59 
68.60 CFS 91.46 91.34 90.82 88.93 86.71 84.46 82.23 80.06 
70.20 CFS 77.94 75.88 74.02 72.33 70.71 69.14 67.60 66.10 
71.80 CPS 64.63 63.19 61.79 60.42 59.07 57.76 56.48 55.22 
73.40 CPS 53.99 52.79 51.62 50.47 49.35 48.26 47.18 46.13 
75.00 CPS 45.11 44.11 43.13 42.17 41.23 40.31 39.42 38.54 
76.60 CFS 37.69 36.85 36.03 35.23 34.45 33.68 32.93 32.20 
78.20 CFS 31.49 30.79 30.10 29.43 28.78 28.14 27.51 26.90 
79.80 CPS 26.38 26.00 25.67 25.35 25.04 24.73 24.43 24.13 
81.40 CFS 23.84 23.55 23.26 22.98 22.69 22.42 22.14 21.87 
83.00 CFS 21.61 21.34 21.08 20.82 20.57 20.32 20.07 

RUNOFF ABOVE BASEFLOW (BASEFLOW = 0 0  CFS) 
3.31 WATERSHED INCHES; 27334 CFS-HRS; 2258.9 AC3.-FEET. 

DURATIONiHRS) 8 16 24 32 40 48 56 64 
FLOW(CPS1 819 410 113 109 105 101 96 82 

DURATlONiHRS) 72 79 
FLOWICFS) 34 20 TRUNCATW 

OPERATION RUNOFF XSECTION 10 

?FAK TIME (HRSI PEAK DISCHARGE ICFS) PEAK ELEVATION(PEBT) 
318.8 (RUNOFF) 
50.8 (RUNOFF) 
38.9 LRUNOPPi 
35.2 LRUNOPF) 
31.4 IRUNOFFi 

(RUNOFF) 
(RUNOFF) 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFS) 
4.53 WATERSHED INCHES; 1957 CPS-RRS; 161.7 ACRE-FEET. 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET1 
318.8 (DIVERT) 
50.8 IDIVERT) 
38.9 (DIVERT) 

(DIVERT) 
(DIVERT) 
(DIVERTI 

24.15 31.4 (DIVERT) 

RUNOFF ABOVE BASEELOW (BASEELOW = .OO CPS) 
4.53 WATERSHD INCHES; 1957 CFS-HRS; 161.7 ACRE-FEET. 

OWPUT #2 DIVERTED WYDROGRRPH (XSECTION 01 

"' MESSAGE - HYDROGRRPH CONTAINS NO FLOW 
RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFS) 

0 CFS-HRS: .O ACRE-FEET. 

OPEFATION REACH XSECTION 109 

PEAK TIME(HRS1 
10.38 
17.45 
19.57 
21.50 
23 5 6  
24.36 

PEAK DISCHARGE(CFSI 
317.3 
50.6 
38.6 

PEAK ELEVATIONiFEETI 
1767.47 

RUNOFP ABOVE BASEFLOW (BASEPLOW = .OO CFS) 
4.53 WATERSHED INCHES; 1957 CPS-HRS; 161.7 ACR3-FEST. 

OPERATION DIVERT XSECTION 110 
OUTPUT tl HYDROGRAPH 

DURATIONiHRS) 18 20 20 
FLOWICFS) 16 1 0 

OPERATION RUNOFF XSECTION 9 
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PEAK TIMEIHRS) PEiiK DISCHIIRGEICPSI PEAK ELEVATIONIPEETI 
734.9 IRUNOFFI 
112.1 (RUNOFF) 
102.8 [RUNOFF) 
87.3 IRUNOFFI 
79.0 IRUNOPFI 
68.0 IRUNOPPI 

RUNOPF ABOVE BASEFLOW IBASEFLOW = .OO CFSI 
4.97 WATmSHED INCHES: 4457 CPS-HRS; 368.3 ACRE-FEET. 

DURATIONIHRS) 2 4 6 8 10 12 14 16 
FLOWICPSI 628 413 243 155 106 85 73 65 

DUFATIONLHRSI 18 20 21 
PLOW ICES) 53 2 0 

OPERATION ADDHYD XSECTION 109 

PEAK TIME IHRSI PEAK DISCHARGEICFSI PEAK ELEVATIONIFEETI 
1036.5 1770.84 
162 3 1766.28 
150.9 1766.17 

RUNOFF ABOVE BASEFLOW IBASEFLOW - .OO CFSI 
4.82 WATERSHED INCHES; 6413 CFS-HRS; 530.0 ACRE-FEET. 

DURATIONIHRS) 18 20 22 
FLOWICFS) 69 6 0 

OPERRTION DIVERT XSECTION 109 
OUTPUT #I HYDROGRAPH 
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PEAK TIhElHRSI 
9.96 
17.11 
17.96 
19.15 
21.12 

PEAK DISCHRRGE ICFSI PEAK ELEVATIONIPEETI 
1036.5 1770.84 
162.3 1766.28 
150.9 1766.17 
124.4 1765.91 
112.0 1765.79 

22.00 99.9 1765.67 
23.15 103.3 1765.70 
24.04 102 .O 1765.69 

RUNOFF ABOVE BMEFLOW IBASEFLOW = .00 CFS) 
4.82 WATERSHED INCHES; 6413 CFS-HRS; 530.0 ACRE-FEET. 

DURXTIONIHRSI 2 4 6 8 10 12 14 16 
FLOWICFSI 906 594 360 226 157 122 105 98 

DURATIONIHRS) 18 20 22 
PLOWICFSI 69 6 0 

OUTPUT #2 DIVWTED HYDROGRAPH IXSECTION 01 

*" MESSAGE - HYDROGRAPH CONTAINS NO FLOW * * *  

RUNOEP ABOVE BASEPLOW IBASEFLOW = .O0 CPSI 
0 CPS-HRS; .O ACRE-FEET 

* * *  WARNING - ROUTING COEFFICIENT ICI EQUALS 1.0, 
CONSIDER SMALLER MAIN TIl6E INCREMENT POR XSECTION 108. * * *  

OPERATION REACd XSECTION 108 

PEAK TIME I'IRSI PE4K DISCHARGEICFS,' PEAK ELEVATION 1 FEETI 
9.96 1036.5 1758.38 

RUNOFF ABOVE BASEFLOW [BASEFLOW = .00 CPSI 
4.82 WATERSHED INCHES; 6413 CFS-HRS; 530.0 ACRE-FEET. 



TR20 ............................................................ SCS - 
BUCKHORN-MESA SIGNAL BUTTE PRS WIPASS MTN DIVERSION - SBTR-20. VERSION 

09/18/" ORIGINAL DESIGN CONDITIONS - RECREATED BY WOODIPATEL 18-18-00)2.04TEST 
09~22~42 PASS 2 JOB NO. 1 PAGE 40 

DWKATIONIHRS) 2 4 6 8 10 12 14 16 
FLOWICFS) 906 594 360 226 157 122 105 98 

DURATIONIHRS) 18 20 22 
FLOWICPS) 69 6 0 

OPERATION RUNOFP XSECTION 8 

PEAK TIMEIHRSI 
9.22 

FEAK DISCHARGElCFS) 
1075.7 

PEAK ELEVATION [FEET) 
[RUNOFF) 
(RUNOFF) 
IRUNOPFI 
IRUNOPFI 
IRUNOFFI 
(RUNOFF) 
(RUNOFF) 

23.98 108.8 (RUNOFF) 

RUNOFP ABOVE BASEFLOW IBASEFLOW = .OO CFSI 
5.19 WATERSHD INCXES; 6435 CFS-HRS; 531.8 ACRE-FEET 

DURATIONlHRS) 2 4 6 8 10 12 14 16 
FLOWICPS) 879 601 349 231 157 125 102 92 

DURATIONlHRS) 18 20 21 
FLOWICFS) 73 3 0 

OPERATION ADDHYE XSECTION 108 

PEAK TIMEIHRSI 
9.67 
17.06 

PEAK DISCHARGEICFS) 
2079.6 
321.8 
297.6 
249.8 
224.0 
196.9 
210.6 
210.4 

FEAK ELEVATIONIFEETI 
1760.34 

HYDROGRAFH POINTS FOR ALTEPXXTE = 5, STORM = 2 
HRS WAIN TIKE INCREKENT = ,200 hr, DRAINAGE ARE?. = 3.98 SQ.MI. 
d.60 CFS .05 .99 8.61 15.00 28.29 53.45 69.65 99.81 . . - - -  

6.00 ,CFS 126 168 241 291 375 449 537 673 
7.60 CFS 169 933 1079 1226 1436 1578 1787 1966 
9.20 CPS 2044 2065 2079 2076 2071 2028 1932 1873 
10.80 CPS 1817 1773 1706 1595 1520 1399 1294 1206 
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15.60 CPS 414 387 363 340 309 293 306 321 
17.20 CFS 317 296 285 290 297 278 229 205 
18.80 CFS 224 247 246 227 214 198 185 184 
20.40 CPS 193 199 212 224 219 197 185 190 
22.00 CPS 197 189 165 156 181 208 205 174 
23.60 CFS 160 184 210 183 102 54 32 19 
25.20 CFS 10.67 6.07 3.43 1.94 1.11 .63 .35 

RUNOFF ABOVE EASEFLOW IBASEPLOW = .OO CFSI 
5.00 WATERSHED INMES; 12848 CFS-HRS; 1061.8 ACRE-FEET. 

DURATIONIHRSI 2 4 6 8 10 12 14 16 
FLOWICFSI 1787 1206 715 449 309 246 208 185 

DURATIONIHRS) 18 20 22 
FLOWICPSI 156 15 0 

OPERATION ADDHYD XSECTION 109 

"' MESSAGE - HYDROGRAPH CONTAINS NO FLOW 

RUNOFF ABOVE BASEFLOW IBASEPLOW = .00 CFS) 
115 CPS-HRS; 1061.8 ACRE-FEET 

OPERATION DIVERT XSECTION 108 
OUTPUT #I HYDROGRAFH 

FEAK TINEIHRSI PEAK DISCHARGEICFS) PEAK ELWATIONIPEET) 
2079.6 1760.34 
321.8 1756.19 
297.6 1756.08 

RUNOFF ABOVE BASEFLOW (BASEFL07W = .OO CFS! 
5.00WAITERSHEDINCHES; 12848CPS-HRS; 1061.8ACRE-FEET. 

DURATIONIHRS) 2 4 6 8 10 12 14 16 
FLOWICFS) 1787 1206 715 449 309 246 208 185 

DURATIONIHRS) 18 20 22 
FLOWICFSI 156 15 0 

12.40 CPS 1096 1027 953 895 838 762 715 672 
14.00 CPS 639 606 560 530 496 468 448 428 
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OUTPUT X2 DIVERTED HYDROGRAFH IXSECTION 0) 

"* MESSAGE - HYDROGRAFH CONTAINS NO FLOW 

RUNOFF ABOVE BASHLOW (EASEFLOW = .00 CPSI 
0 CFS-HRS; .O ACRE-FEET. 

PEAK TIMEIHRSI 
9.89 
17.07 

PEAK DISCWGE ICFSI 
5488.5 
951.6 

PEAK ELEVATIONIFEET) 
1762.39 
1754.82 
1754.62 
1754.17 
1753.96 
1753.67 
1753.78 
1753.77 

OPERATION REACH XSECTION 107 

PERK TIME IHRS) PEAK DISCHRRGEICFS) PEAK ELEVATIONIFEETI 
l n . n 9  2072.8 1757.54 

HRS 
4.60 CFS 
6.20 CFS 
7.80 CFS 
9.40 CFS 
11.00 CFS 
12.60 CFS 
14.20 CFS 
15.80 CFS 
17.40 CFS 
19.00 CFS 
20.60 CFS 
22.20 CFS 
23.80 CPS 
25.40 CFS 
27.00 CPS 
28.60 CFS 
30.20 CFS 
31.80 CFS 
33.40 CFS 
35.00 CFS 
36.60 CFS 
38.20 CFS 
39.80 CFS 
41.40 CFS 
43.00 CFS 
44.60 CFS 
46.20 CI'S 
47.80 CFS 
49.40 CFS 
51.00 CFS 
52.60 CFS 
54.20 CFS 
55.80 CFS 
57.40 CFS 

HYDROGRAFH POINTS FOR 
MAIN TIME INCREMENT = ,200 

0 2 9 
323 470 606 
2217 2590 3029 
5408 5464 5486 
4770 4594 4350 
2848 2652 2498 
1718 1611 1526 

ALTERMLTE = 5, STORM = 2 
he. DRAINAGE AREA = 16.77 

HYDROGRAFH POINTS POR ALTERNRTE = 5, STORM = 2 
HRS MAIN TIME INCREMENT = ,200 hr, DRAINAGE AREA = 3.98 SQ.MI. 
4.60 CFS .04 .65 5.81 11.77 22.48 42.56 60.13 85.85 
6.20 CFS 112 149 209 262 335 409 492 609 
7.80 CFS 713 856 1000 1147 1334 1492 1683 1866 
9.40 CFS 1981 2036 2063 2072 2071 2043 1971 1907 
11.00 CFS 1849 1799 1739 1646 1564 1457 1351 1257 
12.60 CFS 1152 1071 995 930 871 800 745 697 
14.20 CFS 659 624 583 549 515 484 461 440 
15.80 CFS 423 400 376 353 324 304 305 315 
17.40 CFS 316 303 291 290 295 284 248 220 
19.00 CPS 223 239 243 232 220 206 192 187 
20.60 CFS 191 196 206 218 218 204 192 191 
22.20 CFS 195 191 174 152 175 197 202 184 
23.80 CFS 168 178 199 189 132 82 49 29 
25.40 CPS 17.27 10.00 5.74 3.28 1.87 1.07 .60 .33 

RUNOFF ABCW BASEFLOW (BASEPLOW = .00 CFSl 
5.00 WATERSHED INCHES; 12846 CFS-HRS; 1061.6 ACRE-FEET. 

DURATIONIHRSI 2 4 6 8 10 12 14 16 
FLOWICFS) 1799 1152 713 461 315 243 206 191 

DITRATION(HRS1 18 20 22 
FLOWICFS) 149 17 0 - -~ ~~ 

59.00 CFS 97.54 97.41 97.29 97.16 97.04 96.92 96.79 96.67 
60.60 CFS 96.54 96.42 96.30 96.17 96.04 95.91 95.78 95.65 
67.20 CPS 95.51 95.39 95.27 95.14 95.01 94.88 94.75 94.62 OPERATION ADDZD XSECTION 107 . . . . . . - . - - -  ~~ ~~ ~ ~ 

63.80 CFS 94.49 94.36 94.24 94.11 93.98 93.85 93.73 93.60 
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65.40 CFS 93.47 93.35 93.22 93.09 92.97 92.84 92.71 92.59 
67.00 CFS 92.46 92.34 92.21 92.09 91.96 91.84 91.71 91.59 
68.60 CPS 91.46 91.34 90.82 88.93 86.71 84.46 82.23 80.06 
70.20 CFS 77.94 75.88 74.02 72.33 70.71 69.14 67.60 66.10 
71.80 CFS 64.63 63.19 61.79 60.42 59.07 57.76 56.48 55.22 
73.40 CFS 53.99 52.79 51.62 50.47 49.35 48.26 47.18 46.13 
75.00 CPS 45.11 44.11 43.13 42.17 41.23 40.31 39.42 38.54 
76.60CFS 37.69 36.85 36.03 35.23 34.45 33.68 32.93 32.20 
78.20 CPS 31.49 30.79 30.10 29.43 28.78 28.14 27.51 26.90 ~ -~ ~-~ - ~~ 

79.80 CPS 26.38 26.00 25.67 25.35 25.04 24.73 24.43 24.13 
81.40 CFS 23.84 23.55 23.26 22.98 22.69 22.,42 22.14 21.87 
83.00 CFS 21.61 21.34 21.08 20.82 

RUNOFP ABOW BASEPLOW (BASEPLOW = -00 CPSl 
3.71 WATERSHED INCHES; 40175 CPS-HRS; 3320.1 ACRE-FEET. 

DURATIONIHRSI 8 16 24 32 40 48 56 64 
FLOW(CFS1 1252 606 113 109 105 101 96 84 

DURATION(HRS1 72 79 
FLOWICFSI 34 21 TRUNCATED 

"* MESSAGE - RESERVOIR ROUTING, STRUCTURE 2, TRUNCATED AT 400 POINTS 
WITH 853.61 AC-FT I -08 WATERSHED INCHES) FLOOD STORAGE 
REMAINING IN RESERVOIR AT ELEV. 1711.02. **. 

OPERATION RESVOR STRUC'RTRE 2 

PEAK TIMEIHRSI PEAK DISCILhRGE ICFSI PERK ELEVATIONIFEETI 
13.38 2188.0 1716.20 

WDROGXRPH POINTS FOR ALTERNATE = 5, SMRN = 2 
HRS MAIN TIME INCREMEN? = ,200 hr, DRAINAGE AREA = 16.77 SQ-MI. 
4.60 CFS .OO .02 .08 .28 .77 1.68 3.16 5.37 
6.20 CFS 8.53 13.10 19.28 27.37 37.64 50.29 65.99 84.91 
7.80 CPS 
9.40 CPS 
11.00 CFS 
12.60 CPS 
14.20 CPS 
15.80 CPS 
17.40 CPS 
19.00 CPS 
20.60 CFS 
22.20 CPS 
23.80 CFS 
25.40 CPS 
27.00 CPS 
28.60 CPS 

31.80 CPS 
33.40 CFS 
35.00 CFS 
36.60 CPS 
38.20 CPS 
39.80 CPS 
41.40 CFS 
43.00 CFS 
44.60 CPS 
46.20 CFS 
47.80 CPS 
49.40 CPS 
51.00 CFS 154 154 154 154 154 154 154 154 
52.60 CFS 154 154 154 154 154 154 154 154 
54.20 CFS 154 154 154 154 154 154 154 154 
55.80 CFS 154 154 154 154 154 154 154 154 
57.40 CPS 154 154 154 154 154 154 154 154 
59.00 CPS 154 154 154 154 154 154 154 154 
60.60 CPS 
62.20 CFS 
63.80 CPS 
65.40 CFS 
67.00 CFS 
68.60 CFS 
70.20 CFS 
71.80 CPS 153 153 153 152 152 152 152 152 
73.40 CFS 152 152 152 152 152 152 152 152 
75.00 CFS 152 152 152 152 152 152 152 152 

RUNOFF ABOVE BASEPLOW (BASEFLOW = .OO CFSl 
2.76 WATERSHED INCHES; 29839 CPS-HRS; 2465.9 ACRE-FEET. 

DURATION(HRS1 8 16 24 32 40 48 56 64 
FLOW(CFS1 1030 451 222 155 154 154 153 152 

DURATION(HRS1 72 74 
PLOW[CFSl 150 150 TRUNCATED 

EXECUTIVE CONTROL ENDCMP COMPUTATIONS COMPLETED FOR PASS 2 

30.20 CPS 314 308 303 298 293 288 283 279 
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EXECUTIVE CONTROL COMPUT FROM XSECTION 101 TO STRUCTURE 2 
STXRTING TIME = .00 RAIN DEPTH 15.80 PAIN DURATION = 1.00 
ANT. RUNOFF COND. = 2 NAIN TIME INCREMFNT = .200 HOURS 
ALTEFmATE NO. = 5 STORM NO. i 3 RAIN TABLE NO. = 5 

OPERATION RUNOFF XSECTION 101 

PEAK TIMEIHRSI 
9.97 
19.38 
21.37 
23.43 

PEAK DISCHARGE ICFSI PEAK ELEVATIONIFEETI 
2474.7 (RUNOFF) 
260.1 IRUNOFPI 
231.2 IRUNOFEI 
207.1 (RUNOFF1 
201.2 (RUNOFPI 

RUNOFF ABOVE BASEFLOW IBASEFLOW = .OO CFSI 
13.14 WATERSHED INCHES; 15772 CFS-HRS; 1303.4 ACRE-FEET. 

DURATIONIHRSI 2 4 6 8 10 12 14 16 
FLOW(CFS1 2130 1491 895 572 384 310 236 213 
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OPERATION ADDHYD XSECTION 1 

FEAK TIME IHRSI 
9.81 
17.12 

PEAK DISCHARGE (CFSI P W  ELEVATIONIPEETI 
4079 .I (NULL) 
574.5 (NULL1 

RUNOFF ABOVE BASEPLOW IBASEFLOW = .00 CFSl 
13.08 WATERSHEE INCHES; 25834 CFS-HRS; 2134.9 ACRE-FEET. 

DURATIONIHRSI 18 20 22 24 
FLOWICFSI 319 103 12 0 

'e* WARNING - XSECTION 102, INFLOW EXCEEDS MAX TABLE DISCHARGE, 
EXTRAPOLATION USED. *.* 

OPERATION REACH XSECTION 102 

OPERATION RUNOFF XSECTION 1 

FEAK TIMEIHRSI 
9.40 

PEAK DISCHRRGE ICFSI 
1645.4 
225.3 
206.3 
173.6 
157.2 
136.8 
146.6 
143.4 

FEAK ELEVATIONIFEETI 
(RUNOFF) 
IRUNOFFI 
(RUNOFF1 
IRUNOFFI 
IRUNOFFI 
(RUNOFF) 
(RUNOFF) 
(RUNOEFI 

RTJNOFF ABOVE BASEFLOW IBASEFLOW i .OD CFSI 
12.99 WATERSHED INCHES; 10062 CFS-HRS; 831.5 ACRE-FEET. 

PEAK TIMEIHRSI PEAK DISCHARGE(CPS1 PEAK ELEVATIONIFEETI 
10.06 4073.5 9.07 

RUNOFF A~OVE BASEFLOW (BASEFLOW = .OD CPSI 
13.08 WATERSHED INCHES; 25834 CFS-HRS; 2134.9 ACRE-FEET. 

DURATIONIHRSI 2 4 6 8 10 12 14 16 
PLOW(CFSI 3519 2369 1509 958 604 497 383 350 

DURATIONIHRSI 18 20 22 24 
FLOWICFSI 320 114 13 0 

OPERATION RUNOFF XSECTION 2 
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PEAK TIMEfHRSl PERK DISCHARGEICFS) PEAK ELWATIONIFEETI 
9.34 1635.2 (RUNOFF1 . ~ 

LRWNOFF) 
(RUNOFF) 
f RUNOFF) 
(RUNOFF) 
(RUNOFF1 
(RUNOFF) 
IRUNOFFI 

RUNOFF ABOVE BASEFLOW IBASEFLOW = .OO CFS) 
12.39 WATERSHED INCHES; 9916 CFS-HRS; 819.5 ACRE-FEET. 

DURATION(XRS) 2 4 6 8 10 12 14 16 
FLOWICFS) 1353 926 554 358 230 196 152 138 

DURATION(HRS) 18 20 21 
PLOWICFS) 123 17 0 

OPERATION ADDKYD XSECTION 2 

PEAK TIMEIHRSI PEAK DISCHRRGE fCFS1 PEAK ELEVATIONfFEETl 
9.94 5653.9 (NULL1 
19.21 603.5 fNULLi 
21.25 534.8 (NULL) 
23.23 481.4 (NULL) 
24.13 478.2 (NULL) 

RUNOFF ABOVE BASEPLOW (BASEFLOW = .OO CFS) 
12.88 WATERSHED INCHES; 35750 CFS-HRS; 2954.4 ACRE-FEET. 

DURATIONIXRS) 2 4 6 8 10 12 14 16 
FLOW(CPS) 4815 3359 2061 1304 855 698 530 491 

DURATIONIHRS) 18 20 22 24 
FLOWICFS) 445 142 13 0 

'*' WARNING - XSECTION 103, INFLOW EXCEEDS hlRX T.3BLE DISCHARGE, 
EXTRAPOIATION USED. 

OPERATION RBACH XSECTION 103 
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PEAK TIMEIHRSI 
10.19 
19.39 
21.49 
23.52 
24.34 

PEAK DISCHhRGEfCFS) PEAK ELEVATION( FEET) 
5645.6 11.79 

RUNOPF ABOVE BASEFLOW IBASEFLOW = .00 CFS1 
12.88 WATERSHED INCHES; 35750 CFS-HRS; 2954.4 ACRE-FEET. 

DWTION(HRS) 18 20 22 24 
FLOWICFSI 450 132 13 0 

OPERATION RUNOFF XSECTION 3 

PEAK TIME(HRS1 
9.66 
17.24 

PEAK DISCHARGE (CFS) PEAK ELEVATIONfFEET) 
2515.5 (RUNOFF) 
343.0 f RUNOFF) 

f RUNOFF) 
(RUNOFF) 
f RUNOPF) 
f RUNOFF) 
I RUNOFF) 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFS) 
13.14 WATERSHED INCHES; 15688 CFS-HRS; 1296.4 ACRE-FEET. 

DURATIONIHRS) 2 4 6 8 10 12 14 16 
FLOWICFSI 2109 1485 392 573 376 315 236 209 

OPER4TION ADDHYD XSECTION ? 

PEAK DISCHARGE(CFS1 
8106.6 

PEAK ELEVATION (FEET) 
(NULL1 
(NULL1 
(NULL1 
(NULL1 
(NULL1 

HYDROGRAPH POINlS FOR ALT-TE = 5, STORM = 3 
HRS MAIN TIME INCREMENT = ,200 hr, DRAINAGE AREA = 6.15 SQ.MI. 
3.40 CFS 0 1 4 12 25 47 79 123 
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5.00 CFS 
6.60 CPS 
8.20 CPS 
9.80 CFS 
11.40 CFS 
13.00 CFS 
14.60 CFS 
16.20 CFS 
17.80 CFS 
19.40 CPS 
21.00 CFS 
22.60 CPS 
24.20 CPS 
25.80 CPS 
27.40 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
12.96 WATERSHED INCHES; 51438 CFS-HRS; 4250.8 ACRE-FEET. 

DURATIONIHRS) 3 6 9 . 12 15 18 21 24 
FLOW(CFS) 5868 2988 1540 993 726 650 79 1 

32.20 CPS 
33.80 CPS 
35.40 CFS 
37.00 CFS 
38.60 CPS 
40.20 CFS 
41.80 CFS 
43.40 CFS 
45.00 CFS 
46.60 CPS 
48.20 CFS 
49.80 CPS 
51.40 CFS 
53.00 CFS 
54.60 CFS 
56.20 CPS 
57.80 CFS 
59.40 CFS 
61.00 CFS 
62.60 CFS 
64.20 CFS 
65.80 CFS 94.11 93.98 93.86 93.73 93.60 93.47 93.35 93.22 
67.40 CFS 93.09 92.97 92.84 92.72 92.59 92.46 92.34 92.21 
69.00 CFS 92.09 91.96 91.84 91.71 91.59 91.47 91.34 91.22 
70.60 CFS 
72.20 CFS 72.32 70.71 69 

OPERATION RESVOR STRUCTURE 1 73.80 CFS 60.42 59.07 57 

PEAK DISCHARGE(CFS1 
7440.7 

PEAK ELEVATION(FEET) 
1803.90 

75.40 CFS 
77.00 CFS 
78.60 CFS 
80.20 CFS 

HYDROGWH POINTS FOR ALTERNATE = 5, STOF!M r 3 81.80 CFS 25.35 25.04 24.74 24.43 24.13 
HRS MAIN TIME INCREMENT = ,200 hr, DFAINAGE AREA = 6.15 SQ.NI. 
3.40 CFS .OO .01 .04 .14 .36 .80 1.56 2.78 
5.00 CFS 4.62 7.28 10.91 15.70 21.78 31.63 47.84 67.03 
6.60 CFS 91 93 9 5 97 100 103 105 108 
8.20 CFS 112 293 751 1223 1802 3090 4183 5095 
9.80 CFS 5833 6412 6847 7156 7346 7430 7430 7365 
11.40 CFS 7252 7095 6898 6662 6392 6094 5776 5447 
13.00 CFS 5117 4795 4486 4191 3910 3645 3399 3173 
14.60 CFS 2966 2774 2597 2432 2281 2143 2019 1906 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CPSI 
12.86 WATERSHED INMES; 51035 CFS-HRS; 4217.6 ACRE-FEET. 

DIRhTION(HRS1 8 16 24 32 40 48 56 64 
FLOW(CFS) 1554 709 112 108 105 101 96 89 

DlmhTTnWlVRC,  17 7 6  ~ - 
FLOW(CFS) 37 24 TRUNCATED 

16.20 CFS 1800' 1700 1632 1594 1554 1515 1479 1445 
17.80 CPS 1412 1380 1350 1321 1290 1255 1218 1183 
19.40 CFS 1151 1123 1095 1066 1037 1007 978 951 OPERATION DIVERT XSECTION 104 
21.00 CPS 928 910 895 881 867 853 838 824 OUTPUT iil HYDROGRAPH 
22.60 CFS 810 794 779 766 757 750 741 732 
24.20 CFS 726 719 709 689 658 620 577 532 PEAK TIME(HRS) PEAK DISCHARGE(CFS1 PEAK ELEVATION(FEET1 
25.80 CPS 488 445 405 367 332 301 272 245 8.40 115.0 * .51 
27.40 CFS 222 200 181 163 147 133 120 114 
29.00 CFS 114 114 114 113 113 113 113 113 

I 30.60 CFS 113 113 113 113 113 112 112 112 





TR20 ------ ............................................................ SCS - 
BUCKHORN-MESA SIGNAL BUTTE PRS W/PASS MTN DIVERSION - SBTR-20. VERSION 

09/18/" ORIGINAL DESIGN CONDITIONS - RECmTED BY WOOD/PATEL 18-18-00)2.04TEST 
09:22:42 PASS 3 JOB NO. 1 PAGE 54 

.. ~~ -.- 
09:22:42 PASS 3 JOB NO. 1 PAGE 55 

PEAK TIME IHRS) 
9.00 
17.11 
17.98 
19.15 
21.07 

PEAK DISCHIIRGEICFSI PEAK ELEVATIONIFEET) 
3454.0 ' 8.00 
597.9 2.38 

'"* WARKING - ROUTING COEFFICIENT ICI EQUALS 1.0, 
CONSIDER SMALL= MAIN TIME INCREMENT FOR XSECTION 106. 435.2 1.93 

427.6 1.90 
PIRST POINT OF PLAT PEAK 

OPERATION REAM XSECTION 106 
RUNOFF +OVE BASEPLOW IBASEFLOW = .OO CPS) 

5.14 WATERSHW INCHES; 28841 CFS-HRS; 2383.4 ACRE-FEET PEAK TIME IHRS) PEAK DISCHARGEICPS) PEAK ELEVATIONIPEET! 
9.00 3454.0 * 5.62 
17.11 597.9 1.78 
17.98 557.0 1.71 
19.15 491.0 1.59 

DURRTIONIHRS) 72 79 
PLOW ICFS) 48 25 TRUNCATW 

OUTPUT 12 DIVERTED HYDROGRAPH IXSECTION 0) * PIRST POINT OF PLAT PEXK 

PEAK TIME(HRS) PEAK DISCHRRGE ICFS) PEAK ELEVATIONIFEETI 
9.24 232.8 (DIVERT) 

RUNOFF ABOW BASEFLOW IBASEPLOW = .OO CPS) 
5.14 WATEReED INCliES; 28841 CPS-ERS; 2383.4 ACPIE-FEET. 

RUNOFF ABOVE BASEFLOW IBASEPLOW = .OO CPS) 
158 CPS-HRS: 13.1 ACRE-FEET, 

DURATIONIHRS) 8 16 24 32 40 48 56 64 
PLOWICPS) 891 402 115 110 106 103 98 93 

DURATION(HRS) 72 79 
PLOW(CPS) 48 25 TRUNCATED 

DUPIATION(HRS) 72 1 
PLOWICPSI 48 0 OPERATION RUNOFF XSECTION 5 

PEAK TIMEIHRS) 
9.13 

PEAK DISCHkRGE(CFS) PEAK ELEVATIONIPEET) 
2891.7 IRUNOFFI 
387.9 I RUNOFF) 
354.7 (RUNOFF) 
304.5 I RUNOFF 1 
273 .4 IRUNOPPI 

OPERATION ADDHYD XSECTION 104 

PEAK TIME IHRSI PEAK DISCHARGE ICPSI PEAK ELEVPTION(FEET1 
10.90 7325.7 14.69 

RUNOPP ABOVE BASEFLOW (BASEFLOW = .OO CFS) 
43725 CPS-HRS; 3613.5 ACXE-FEET. 

(RUNOPP) 
(RUNOFF) 
(RUNOFF) 

RUNOFF ABOVE BASEFLOW IBASEPLOW = .OO CFS) 
13.43 WATERSHED INCHES; 17332 CFS-HRS; 1432.3 ACRE-FEET. 
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OPERATION ADDHYD XSECTION 5 

PEAK DISCHARGE ICPS) PEAK ELEVATIONIPEET) 
6345.7 (NULL) 
984.1 (NULL) 
911.6 (NULL1 
741 Q iNili.T.\ 

(NULL1 
(NULL) 
(NULL) 

RUNOFF ABOVE BASEELOW IBASEPLOW = .OO CPS) 
6.69 WATERSHED INCHES; 46170 CPS-HRS; 3815.5 ACRE-BEET. 

DURATIONIHRS) 72 79 
PLOWICPS) 49 25 TRUNCATED 

OPERATION DIVERT XSECTION 106 
OUTPUT #1 HYDROGRAPH 

P€AK TINE IHRSI PEAK DISCHAP\GE(CPS) PEAK ELEVATIONIPEETI 
6332.8 8.54 
984.1 2.48 
911.6 2.35 

RUNOPP ABOVE BASEPLOW IBASEPLOW = .OO CPSI 
6.69 WATERSHED INCHES; 46156 CPS-HRS; 3814.4 ACRE-FEET, 
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DWATIOHIHRS) 72 79 
PLOW(CFS1 49 25 TRUNCATED 

OUTPUT #2 DIVWTED RIDROGEAPH IXSECTION 01 

PEAK TIME IHRSI PEAK DISCHARGEICPS) PEAK ELWATIONIPEET) 
9.15 46.5 IDTVERTi . RUNOPP ABOVE BASEPLOW IBASEPLOW = .OO CPSI 

14 CPS-HRS; 1.1 ACRE-PEET. 

DURATIONIHRS) 72 0 
FLOW(CPS) 49 0 

OPERATION RUNOFF XSECTION 6 

PEAK TIME 1HRSl PEAK DISCHRRGE!CFSI PEAK ELEVATIONiFEETI 
(RUNOFF1 
IRUNOPF) 
IRUNOFF) 
(RUNOFF) 
(RUNOFF) 
(RUNOFF) 
!RUNOFF) 

RUNOPP ABOVE SRSEPLOW (BASEFLOW = .OO CPSI 
12.99 WATERSHED INCHES; 9558 CPS-HRS; 789.9 ACRE-PEET. 

DURATIONIHRS) 18 20 22 
FLOWICPSI 117 34 0 

OPEFATION ADDAID XSECTION 6 
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PEAK TIMe (HRSl P m  DISCHARGE ICPSI PEAK ELEVATION IPEETI 
9.12 7900.8 (MILL1 

(NULL) 
(NULL) 
(NULL) 
(NULL1 
IMILL) 
INULLI 
(NULL) 

RUNOFF ABOVE BASEPLOW IBASEFLOW = -00 CFS1 
7.30 WATERSHEE INCHES; 55712 CPS-HRS; 4604.1 ACRE-FEET. 

DURATION(HRS1 72 79 
FLOWICFSI 50 25 TRUNCATED 

OPER4TION ADDHYD XSECTION 106 

PEAK TIME(HRS1 PEAK DISWAFGE(CPS1 PEAK ELEVATIONLFEETI 
10.90 7325.7 9.49 

HYDROGRAPH POINTS FOR ALTERNATE = 5, SMRM = 3 
HRS MRIN TIME INCREMENT = ,200 hr, DRAINAGE AREA = .OO SQ.MI. 
8.20 CFS 0 178 636 1108 1846 3249 4258 5119 
9.80 CFS 5798 6316 6732 7041 7231 7315 7315 7250 
11.40 CPS 7137 6980 6783 6547 6277 5979 5661 5332 
13.00 CFS 5002 4680 4371 4076 3795 3530 3284 3058 
14.60 CFS 2851 2659 2482 2317 2166 2028 1904 1791 
16.20 CFS 1685 1585 1517 1479 1439 1400 1364 1330 
17.80 CFS 1297 1265 1235 1206 1175 1140 1103 1068 
19.40 CPS 1035 1008 980 951 922 892 863 836 
21.00 CFS 813 795 780 766 752 738 723 709 
22.60 CFS 695 679 664 651 642 635 626 617 
24.20 CFS 611 604 594 574 543 505 462 417 
25.80 CPS 373 330 290 252 217 186 157 130 
27.40 CFS 107 85 66 48 32 18 5 0 

RUNOFF ABOVE BASEFLOW (EASEFLOW = .OO CFS) 
43739CFS-HRS, 36:4.6ACRE-FEET. 

DURATIONIHRS) 2 4 6 8 10 12 14 16 
FLOW(CFS1 6316 4258 2317 1439 1108 836 679 594 

DURATIONIHRSl 18 20 20 
PLOWlCFSI 217 18 0 

OPERATION RUNOFF XSECTION 7 

PEAK TIME IHRSI PEAK DISCHARGE ICPS) PEAK ELEVATION IPEET) 
1313.1 (RUNOFF) 
189.3 (RUNOFF1 

(RUNOFPI 
(RUNOFF1 
IRUNOPF) 
(RUNOFF) 
IRUNOPF) 
IRUNOFFI 

RUNOFF m0VE BASEFLOW (BASEFLOW = -00 CPS) 
12.38 WATERSHED INCHES; 7673 CFS-HRS; 634.1 ACRE-FEET. 

DURATION(HRS1 2 4 6 8 10 12 14 16 
FLOWICFS) 1053 685 406 274 188 150 126 106 

DURATIONIHRSI 18 20 20 
PLOWICFS) 87 9 0 

"* WARNING - MAIN TIME INCREMENT ( ,2001 IS GREATER THAN 50% OF THE 
TIME OF CONCENTRATION I ,231 FOR SUBWATERSHED XSECTION 7. 
THIS WILL REDUCE THE COMPUTED PEAK BY ABOUT .O%. * * *  

OPERATION ADDKID XSECTION 7 

PEAK TIME(HRS1 
9.09 

PEAK DISCHARGE ICFSI PEAK ELEVATIONIFEET) 
(NULL) 
INULLI 
(NULL1 
(NULL1 
(NULL1 
(NULL1 
(NULL) 
(NULL1 

HYDROGRAPH POINTS FOR ALTERNATE = 5, STORM = 3 
WRS MkIN TIME INCREMENT = ,200 h r .  DRAINAGE AREA = 12.79 SQ.MI. . ~ ~ ~ -  ~ - ~ - ~  - 

3.00 CFS 0 3 9 16 56 94 146 219 
4.50 CFS 277 419 531 669 846 961 1147 1286 
6.20 CFS 1586 2019 2309 2776 3101 3575 4188 4604 
7.80 CPS 5372 5928 6603 7416 7930 8773 9199 9166 
9.40 CFS 9076 3003 8881 8809 8478 7961 7675 7393 
11.00 CFS 7207 6850 6353 6029 5463 5055 4671 4236 
1 1  611 FPS 7991 3703 3507 3267 2970 2805 2645 2542 - - . . . . . . .... - ~. ~ ~ 

14.20 CFS 2402 2225 2120 1980 1885 1814 1747 1697 
15.80 CFS 1576 1487 1385 1264 1222 1310 1386 1349 
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17.40 CFS 
19.00 CFS 
20.60 CPS 
22.20 CPS - -  - 

23.80 CFS 
25.40 CFS 
27.00 CFS 
28.60 CPS 
30.20 CPS 
31.80 CPS 
33.40 CPS 
35.00 CFS 
36.60 CFS 
38.20 CPS 
39.80 CPS 
41.40 CPS 
43.00 CPS 
44.60 CPS 
46.20 CPS 
47.80 CFS 
49.40 CFS 
51.00 CPS 
52.60 CFS 
54.20 CFS 

CFS 
CFS 
CFS 
CFS 
CFS 
CFS 
CFS 
CFS 
CPS 
CPS 
CFS 
CFS 
CPS 
CFS 
CFS 
CFS 
CFS 

DUFATIONIHRS) 8 16 24 32 40 48 56 64 
FLOWICFSI 2120 859 115 110 106 103 98 93 

DURATIONIHRSI 72 79 
FWWICPSI 50 25 TRUNCATED 

OPERATION RUNOFF XSECTION 10 

PERK TIME(HRS1 PEAK DISCHARGE ICFSI PEAK ELEVATIONIFEETI 
9.67 894.6 IRUNOEF) 
17.24 123.5 (RUNOFF) 
19.33 94.2 (RUNOFF) 
21.23 85.1 lRmOPF) 
22.11 75.6 I RUNOFF) 
23.28 77.4 (RUNOFF) 
24.14 75.1 (RUNOFF) 

RUNOFF ABOVE BASEFLOW (BASEPLOW = .00 CFSl 
12.84 WATERSHD INCHES; 5554 CFS-HRS; 459.0 ACRE-FEET. 

DURA.TIONIHRS1 2 4 6 8 10 12 14 16 
FLOW(CPS) 753 524 310 199 131 107 85 75 

DUPATION(HRS1 
FLOWICFSI 

OEEW.TION DIVERT XSECTION 110 
OUTPUT bl HYDROGKAEH 

75.1 
* FIRST POINT OF 

PEAK 

FLAT 

ELEVATION (FEET) 
IDIVERTI 
(DIVERT) 
IDIVERTI 
(DIVERTI 
(DIVERT) 
(DIVERT) 
(DIVERT) 
PEAK 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFSI RUNOFF ABOVE BASEFLOW (BASBLOW = .OO CPSI 
7.68 WATERSmD INCHES; 63381 CFS-KRS; 5237.8 ACLCRE-FEET. 12.67 WATERSBED INCHES; 5477 CFS-HRS; 452.6 ACRE-FEET. 
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OUTPUT #2 DIVERTED HYDROGWH (XSECTION 01 

PEAK TIMEIHRS! 
9.67 

PEAK DISCHARGE!CPS! PEAK ELEVATIONIFEET! 
74.6 (DIVERT) 

RUNOPP .ABOVE BASEPLOW IBASEFLOW = .OO CPS! 
77 CPS-HRS; 6.3 ACRE-FEET. 

DURATION!HRS! 2 4 6 8 10 12 14 16 
PLOW(CPS! 753 524 310 199 131 107 85 75 

DURATION(HRS! 18 20 22 1 
PLOW(CPS! 68 19 1 0 

OPERATION RFACH XSECTION 109 

PEAK TIME!HRS! 
10.50 
17.46 
19.57 

PERK DISCHARGE (CPS! PEAK ELEVATION(FEET) 
820.6 1770.00 
171.0 1765.90 

RUNOPP ABOVE BASEPLOW (BASEPLOW = .OO CPSI 
12.67 WATERSHED INCHES; 5478 CPS-HRS; 452.7 ACRE-FEET. 

PEAK TIME(HRS) 
9.24 

PEAK DISCHARGEICPS! PEAK ELEVATION(PEET! 
1990.4 (RUNOPP! 
265.6 IRUNOFP) 
242.8 (RUNOFF) 
206.3 (RUNOFF) 

RUNOFF ABOVE BASEFLOW (BASEPLOW = .00 CFS! 
13.43 WATERSHED INCHES; 12047 CPS-HRS; 995.5 ACRE-PEET. 

OPERATION ADDHYD XSECTION 109 

PEAK TINE(HRS! 
9.38 
17.11 
17.95 
19.16 
21.12 
22 .oo 
23 .?5 

PEAK DISCHARGE!CFS! 
2771.3 
387.3 
359.2 

PEAK ELEVATION(PEET! 
1777.54 
1767.91 

RUNOFF ABOVE BASEPLOW (BASEPLOW = .OO CPS! 
13.18 WATERSHED INCHES; 17524 CFS-HRS; 1448.2 ACRE-FEET. 

OPERATION RUNOFF XSECTION 9 O?E?.P.TION DIVERT XSECTION 109 
OUTPUT #I HYDROGRAPH 
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PEAK TIME(HRS) 
9.00 
17.11 
17.95 

PEAK DISCHARGEICFS) PEAK ELEVATION(FEET) 
2546.0 ' 1776.67 
387.3 1767.91 
359.2 1767.74 
295.8 1767.32 
265.7 1767.10 

244.1 1766.95 
240.3 1766.92 

PIRST POINT OP FLAT PEAK 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFSi 
13.01 WATERSHED INCHES; 17299 CFS-HRS; 1429.6 ACB-PET 

DURATION(HRS) 2 4 6 8 10 12 14 16 
FLOW(CPS) 2383 1614 999 637 418 355 266 237 

DURATION(HRS1 18 20 22 23 
FLOWICFS) 216 73 7 0 

OUTPUT #2 DIVERTED HYDROGRAPH IXSECTION 0) 

PEAK TIME (XRS) PEAK DISCHARGE (CFS) PEAK ELEVATIONIFEET) 
9.38 225.3 (DIVERT) 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
225 CFS-HRS; 18.6 ACRE-FEET 

DURATIONiHRS) 18 20 22 1 
FLOWICFS) 216 78 7 0 

"* WARNING - ROUTING COEFFICIENT IC) EQUALS 1.0, 
CONSIDER SMALLER MAIN TINE INCREMENT FOR XSECTION 108. 

OPERATION REACH XSECTION 108 
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PE+ TIm(HRS) PEAK DISCHARGEICPS) PEAK ELEVATIONIFEET) 
9.00 2546.0 ' 1761.03 

265.7 1755.95 
236.9 1755.82 
244.1 1755.85 
240.3 1755.83 

PIRST POINT OF FLAT PEAK 

RUNOFF ABOVE BASEFLOW (BASEPLOW = .00 CFS) 
13.01 WATERSHED INCHES; 17299 CFS-HRS; 1429.6 ACRE-FEET. 

DURATIONIHRSI 2 4 6 3 10 12 14 16 
FLOW(CFS) 2383 1614 999 637 418 355 266 237 

DUFATION(HRS) 18 20 22 23 
FLOW(CFSI 216 78 7 0 

OPEPATION RUNOFF XSECTION 8 

PEAK TIMEIHRS) PEAK DISCHARGE (CPSi PEA?? ELEVATIONIFBET) 
9.11 2826.7 I RUNOFF) 
17.04 374.8 L RUNOFF i 
17.95 342.6 (RUNOFF) 
19.07 293.9 (RUNOFF) 
21.00 263.6 (RUNOFF) 
21.99 226.1 [RUNOFF) 
23.04 253.9 (RUNOFF) 
23.98 253.4 IRUNOPF) 

'RUNOFF ABOVE BASEFLOW (BASEFLOW = .DO CFS~ 
13.71 WATXRSIr3D INCHES: 16988 CFS-HRS; 1403.9 ACRE-FEET. 

DURATION(HRS1 2 4 6 8 10 12 14 16 
FLOWICFS) 2270 1558 986 612 422 330 253 226 

DURATION(HRSi 18 20 22 22 
PLOW(CFS) 202 92 2 0 

OPEPATION ADDHYD XSECTION 108 
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PEAK TIME IHRS) 
9.11 
17.06 

PEAK DISCHRRGE(CPS) 
5372.7 
760.9 
701.8 
587.6 
526.8 

PEAK ELWATION(FEET) 
1764.66 

HYDROGRAPH POINTS FOR ALTWNATE = 5, STORM = 3 
HIS MAIN TIME INCREMENT = ,200 hr, DRRINAGE AREA = 3.98 SQ.MI. 
2.60 CPS 0 1 2 9 24 35 70 103 
4.20 CFS 
5.80 CFS 
7.40 CFS 
9.00 CFS 
10.60 CPS 
12.20 CFS 
13.80 CFS 
15.40 CPS 
17.00 CFS 
18.60 CFS 
20.20 CFS 
21.80 CFS 
23.40 CFS 
25.00 CFS 
26.60 CPS .39 

RUNOFF ABOVE BASEPLOW IBASEFLOW i .00 CFSI 
13.35 WATERSHED INCHES; 34287 CFS-HRS; 2833.5 ACRE-PEET 

DURATION(HRS) 2 4 6 8 10 12 14 16 
FLOW(CPS) 4606 3143 2010 1262 823 685 526 464 

DURATION(HRS) 18 20 22 24 
FLOW(CFS) 430 181 13 0 

OPEFATION ADDHYD XSECTION 109 

PEAK TIME (HRSI PEAK DISCHRRGE (CFSI PEAK ELEVATION(FEET1 
9.46 291.9 1767.29 

HYDROGRAPH POINTS POR ALTERNATE = 5, STORM = 3 
HRS W I N  TIME INCREMENT = ,200 hr, DRAINAGE AREA = .OO SQ.MI. 
R.RO CPS 0 89 244 289 278 244 201 136 

OPERATION DIVERT XSECTION 108 
OUTPUT #1 HYDROGFAPH 

PEPX TIME (WRS) PEAK DISCHRRGE (CFS) PEAK ELFlIATION(FEET) 
9.00 5253.0 ' 1764.50 
17.06 760.9 1757.71 
17.95 701.8 1757.53 
19.10 587.6 1757.17 
21.04 526.8 1756.98 
21.99 462.9 1756.78 
23.07 494.7 1756.88 
24.00 492.6 1756.87 

* FIRST POINT OF FLAT PEAK 

RUNOFF ABOVE BASEFLOW IBASEFLOW = .OO CFSi 
13.33 WATERSHED INCHES; 34238 CFS-HRS; 2829.4 ACRE-FEET. 

OUTPUT X2 DIVERTED HYDROGRAPH IXSECTION 0) 

PEAK TIME(HRS1 PEAK DISCHARGEICFS) PEAK ELmATION(FEETi 
9.11 119.7 (DIVERT) 

*+* WARNING - STRUCTTJRE 0, MAIN TIME INCREMENT TOO LARGE, COMPUTED PEAK 
( 119.74) EXCEEDS AWACENT COORDINATE ( 110.611 BY 8 % .  *" 

RONOPF ABOVE BASEFLOW (BASEPLOW = .OO CPS) 
49 CFS-WRS; 4.1 ACRE-FEET 

DURATIONIHRS) 18 20 22 1 
FLOW(CFS1 430 181 13 0 . . . . . . . ~ ~ 

10.40 CPS 25.77 .OO 

RUNOFF ABOVE BASEFLOW IBASEFLOW = .OO CFSI 
302 CFS-HRS; 24.9 ACRE-FEET 
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"' WIRNING - XSECTION 107, INFLOW EXCEEDS MRX TABLE DISCHARGE, 
EXTWIPOLATION U S W .  *** 

OPEPATION REACH XSECTION 107 

PEAK TIME (HRS) PEAK DISCHRRGEICFSI 
5249.1 
753.4 

PEAK ELEJATIONIPEETI 
1762.11 
1754.16 
1753.96 
1753.46 
1753.21 

HYDROGRAPH POINTS FOR ALTERNATE = 5, S'IQRM = 3 
HRS MAIN TIME INCREMENT = ,200 hr, DRAINAGE AREA = 3.98 SQ.MI 
2.80 CFS .I0 1.04 1.97 7.60 19.98 31.32 61.29 92.95 
4.40 CPS 125 168 205 277 352 427 529 603 
6.00 CFS 705 795 928 1152 1335 1563 1777 2011 
7.60 CFS 2342 2611 2936 3346 3697 4147 4499 4931 
9.20 CFS 5173 5235 5249 5241 5133 5141 5052 4882 
10.30 CFS 4720 4567 4431 4260 3995 3780 3496 3225 
12.40 CFS 2992 2723 2533 2349 2195 2053 1879 1749 
14.00 CPS 1638 1550 1468 1365 1286 1204 1133 1030 
15.60 CFS 1032 994 935 878 823 753 703 719 
17.20 CFS 750 749 711 682 634 696 665 571 
18.80 CPS 505 523 563 577 544 514 473 446 
20.40 CFS 436 449 464 491 513 515 476 446 
22.00 CFS 447 459 447 402 374 413 472 473 
23.60 CFS 425 337 422 476 441 286 166 96 
257.0 CFS 55.35 31.35 17.61 9.87 5.52 3.11 1.76 .93 - -  -~ ~ - -  

26.80 CFS .53 .26 

RUNOFF ABOVE BASEPLOW (BASEFLOW = .OO CPS) 
13.33 WATERSHED INCHES; 34238 CFS-HRS; 2329.4 ACRE-PET. 

DIIRATIONIGRS) 2 4 6 8 10 12 14 16 
FLOWICFSI 4567 3225 2011 1286 823 684 513 464 

DURATIONIHRS) 13 20 22 24 
FLOWICPSI 425 168 13 0 

OPERATION ADDHYD XSECTION 107 

PEAK TIME IHRSI PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 

HYDROGRAPH POINTS FOR A L T m T E  = 5, S M R M  = 3 
HRS MAIN TIME INC- = ,200 hr, DRAINAGE AREA = 16.77 SQ.MI. 
2.80 CPS 0 1 5 16 36 37 155 239 
4.40 CFS 344 445 624 303 1021 1273 1490 1755 
~ - ~-~ 

6.00 CFS 1990 2381 2947 3461 4111 4664 5352 6199 
7.60 CFS 6946 7983 3914 9949 11113 12077 13272 14129 
9 2 0 C P S  14344 14312 14252 14122 13997 13619 13013 12557 . . . . .. . - ~ - ~ ~  -~ -- 

10.80 CFS 12113 11774 11281 10612 10024 9243 3551 7896 
12.40 CFS 7228 6719 6236 5356 5462 5023 4634 4395 
14.00 CPS 4180 3953 3694 3484 3266 3039 2947 2827 
15.60 CPS 2729 2570 2422 2263 2086 1975 2013 2105 -- ~ ~-~ 

17.20 CPS 2099 2000 1920 1928 1964 1356 1610 1435 
13.30 CFS 1495 1624 1647 1562 1471 1369 1285 1267 
7 0 . 4 0  CFS 1305 1352 1431 1504 1481 1374 1291 1297 . . . . . . . . -- ~ ~ 

22.00 CFS 1333 1292 1176 1103 1221 1380 1334 1243 
23.60 CFS 1140 1239 1389 1252 850 507 320 225 
? E .  ? n  cpr 1 7 5  148  133 125 121 118 117 I16 - - . - - - . - - - ~ -- - -~~ 

26.30 CPS 116 115 115 115 115 115 115 115 
28.40 CPS 115 115 115 114 114 114 114 113 
30.00 CPS 113 113 113 113 113 113 113 113 
31.60 CPS 113 112 112 112 112 112 112 112 
33.20 CFS 112 112 112 112 111 111 111 111 
34.30 CFS 111 111 111 111 111 111 110 110 
36.40 CFS 110 110 110 110 110 110 110 110 
33.00 CPS 109 109 109 109 109 109 109 109 
39.60 CPS 109 109 103 108 103 108 108 108 
41.20 CFS 108 103 108 103 103 107 107 107 
42.80 CFS 107 107 107 107 101 107 107 106 
44.40 CPS 106 106 106 106 106 106 106 106 
46.00 CPS 106 106 105 105 105 105 105 105 
47.60 CPS 105 105 105 105 105 104 104 104 
d9.70 CPS 104 104 104 104 104 104 104 104 .. -~ ~ - -  

50.80 CFS 
52.40 CFS 
54.00 CFS 
55.60 CFS 
57.20 CPS 
58.80 CFS 
60.40 CPS ~~ ~~ ~~~ 

62.00 CFS 96.71 96.59 96.47 96.34 96.22 96.09 95.96 95.83 
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63.60 CFS 95.70 95.57 95.44 95.31 95.18 95.06 94.93 94.80 
65.20 CPS 94.67 94.54 94.41 94.29 94.16 94.03 93.90 93.77 
66.80 CFS 93 .65 93.52 93.39 93.27 93.14 93.01 92.89 92.76 
68.40 CPS 92.64 92.51 92.38 92.26 92.13 92.01 91.88 91.76 
70.00CPS 91.63 91.51 91.39 91.26 89.70 87.55 85.30 83.06 
71.60 CFS 80.86 78.73 76.64 74.68 72.95 71.31 69.72 68.17 
73.20 CFS 66.65 65.17 63.72 62.31 60.92 59.57 58.25 56.95 
74.80 CPS 55.69 54.45 53.24 52.06 50.90 49.77 48.66 47.58 
76.40 CFS 46.52 45.49 44.48 43.49 42.52 41.58 40.65 39.75 
78.00 CPS 38.87 38.00 37.16 36.33 35.53 34.74 33.97 33.21 
79.60 CPS 32.47 31.75 31.05 30.35 29.68 29.02 28.38 27.75 
81.20 CFS 27.13 26.53 26.13 25.79 25.47 25.16 

RUNOPP ABOVE BASEFLOW (BASEFLOW = .OO CPSI 
9.02 WATERSHED INCHES, 97614 CPS-HRS; 8066.8 ACRE-FEET. 

DURATION(HRS) 8 16 24 32 40 48 56 64 
FLOWICFS) 3461 1333 115 110 107 103 98 93 

DURATIONIHRS) 72 78 
FLOW(CFS1 50 25 TRUNCATED 

"' MESSAGE - RESERVOIR ROUTING, STRUCTLRE 2, TRUNCATED AT 400 POINTS 
WITH 887.77 AC-PT ( .08 WATERSHD INCHES) FLOOD SMPAGE 
REMAINING IN RESERVOIR AT ELEV. 1711.42. * * *  

OPEFATION RESVOR STRUCTURE 2 

PEAK TIMEIKRSI PEAK DISCHRRGE(CPS1 PERK ELEVATIONIPEET) 
11.52 10247.2 1722.52 

HYDROGRAPH POINTS FOR ALTERNATE = 5, STORM = 3 
HRS MAIN TIME INCREMENT i ,200 hr. DRAINAGE ARBA = 16.77 SO.MI. ~~~~- ~~~~~ ~~~ . 
2.80 CFS .00 . 01. .04 .16 .47 1.19 2.61 4.90 
4.40 CPS 8.28 12.83 18.97 27.19 37.65 50.72 66.40 84.73 
6.00 CFS 106 122 124 127 129 132 136 140 
7.60 CFS 143 148 152 155 435 1040 1965 3162 
9.20 CPS 4292 5315 6230 7071 7832 8482 9008 9419 
10.80 CFS 9737 9977 10145 10233 10242 10176 10037 9833 
12.40 CPS 9591 9307 8999 8677 8349 8011 7667 7327 
14.00 CFS 6996 6677 6381 6096 5819 5549 5291 5046 
15.60 CFS 4815 4594 4380 4172 3968 3770 3589 3434 
17.20 CBS 3298 3170 3047 2932 2832 2738 2635 2522 
18.80 CPS 2414 2327 2256 2190 2121 2050 1976 1915 
20.40 CPS 1865 1822 1788 1763 1741 1717 1686 1655 
22.00 CPS 1628 1603 1574 1540 1510 1493 1484 1471 
23.60 CFS 1449 1428 1419 1411 1383 1327 1255 1177 
25.20 CPS 1099 1025 955 890 829 793 762 732 

30.00 CFS 
31.60 CFS 
33.20 CPS 
34.80 CFS 
36.40 CFS 
38.00 CFS 
39.60 CPS 
41.20 CPS 
42.80 CPS 
44.40 CFS 
46.00 CPS 
47.60 CPS 
49.20 CPS 
50.80 CPS 
52.40 CFS 
54.00 CPS 
55.60 CFS 
57.20 CFS 
58.80 CFS 
60.40 CPS 
62.00 CPS 
63.60 CFS 
65.20 CPS 
66.80 CFS 
68.40 CFS 
70.00 CFS 
71.60 CPS 
73.20 CFS 
74.80 CPS 
76.40 CFS 
78.00 CFS 
79.60 CFS 
81.20 CFS 

RUNOFF ABOW BASEFLOW (BASEFLOW = -00 CFS) 
8.03 WATERSHED INCEES; 86878 CPS-HRS; 7179.6 ACRE-FEET. 

DURATION(HRS1 72 73 
PLOW(CPS1 152 151 TRUNCATED 

EXECUTIVE CONTROL ENDCMP COMPUTATIONS COMPLETED FOR PASS 3 

26.80 CPS 704 677 651 626 603 580 559 538 
28.40 CPS 519 500 483 466 450 434 419 405 
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SITMMARY TABLE 1 

SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL I N  ORDER PERFORMED. 
A CHARACTER FOLLOWING TIIE PEPX DISCHARGE TIME AND RATE (CPSI INDICATES; 

F-FLAT TOP FIDROGRAPH T-TRUNCATED HYDROGRAPH R-RISING TRUNCATED FNDROGFAPH 

XSECTIONl STANDARD PEAK DISCHARGE 
STROCTORE CONTROL DRAIWGE RUNOFF -------------....-.....-......-..-.. 

I D  OPERATION AREA AMOUNT ELEVATION TIME RATE RATE 
ISQ M I 1  (IN1 (PTI  (HRI ICFSI (CSM) 

RAINFALL OF 3 . 9 4  inches RND 2 4 . 0 0  hr DURATION, BEGIN$ AT .O hrs 
RAINTABLE m E R  2 ,  ARC 2 
MAIN TIME INCREMENT , 2 0 0  HOURS 

ALTEPJWTE 5 STORM 1 

XSECTION 1 0 1  
XSECTION 1 
XSECTION 1 
XSECTION 1 0 2  
XSECTION 2 

XSECTION 2 
XSECTION 1 0 3  
XSECTION 3 
XSECTION 3 
STRUCTURE 1 

XSECTION 1 0 4  
XSECTION 0 
XSECTION 1 0 4  
XSECTION 4 
XSECTION 4 

XSECTION 1 0 4  
XSECTION 0 
XSECTION 1 0 4  
XSECTION 1 0 6  
XSECTION 5 

XSECTION 5 
XSECTION 1 0 6  
XSECTION 0 
XSECTION 6 
XSECTION 6 

XSECTION 1 0 6  
XSECTION 7 
XSECTION 7 

RUNOFF 
RUNOFF 
ADDHYD 
REaCX 
RUNOFF 

ADDHYD 
REhCH 
RUNOFF 
ADDHYD 
RESVOR 

DIVERT 
DIVERT 
REACH 
RUNOFF 
ADDHYD 

DIVERT 
DIVERT 
ADDHYD 
REACH 
RUNOFF 

ADDHYD 
DIVERT 
D I V W T  
RUNOFF 
ADDXYD 

ADDHYD 
RUNOPP 
ADDHYD 
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TABLE 1 
-------------- 

S213C'rZL 53C'JLTE C? Elh::L?SD :!!L EY9^7?I"E ::lITi2L I!! 1f3E1 ?tR?:V'1 
i Cp-Ficrz; PCI:::IIP!S :?I: TE.: I I S U I ~ P G P  ?:HL xla RATZ r.cs ::I:I=~I%S. 

?-?:i" 1'3' tZ3PcYi?AP:+ T-'Kl'!lL\TEC b.?TRCS;AYH R-F,J.?I!G IS'.!IX13I I:YD?O:iLP:+ 

SlhXARY TABLE 1 

XSECTIONI STANDARD PEAK DISCHARGE XSECTION/ STANDARD PEAK DISCHARGE 
STRUCTmE CONTROL DRAINAGE RUNOFF .........--------------------------- STRUCTURE CONTROL DRAINAGE RUNOFF ................-------------------- 

I D  OPERATION AREA AMOUNT ELEVATION TIME RATE RATE I D  OPEFATION A W A  AMOUNT ELEVATION TIME RATE RATE 
ISQ MI) (IN1 IFTI IHR) ICFSI ICSM) JFTI IHRI ICFS) (CSM) ISQ MI) ( I N )  

ALTERNATE 5 STORM 1 

XSECTION 1 0  RUNOFF . 6 7  1 . 8 4  - - -  1 2 . 3 7  4 0 5  6 0 4 . 5  
XSECTION 1 1 0  DIVERT . 6 7  1 . 8 4  ..- 1 2 . 3 7  4 0 5  6 0 4 . 5  
XSECTION 0 DIVERT .OO . 0 0  --- . O O  0 """" 
XSECTION 1 0 9  REACH . 6 7  1 . 8 4  1 7 6 7 . 8 3  1 2 . 6 6  3 7 5  5 5 9 . 7  
XSECTION 9 RUNOFF 1 . 3 9  2 . 1 5  ... 1 2 . 1 5  1 2 9 8  9 3 3 . 8  

XSECTION 3 ADDHYD 6 . 1 5  4 . 6 1  ... 1 0 . 3 4  2 9 3 0  4 7 6 . 4  
STRUCTITRE 1 RESVOR 6 . 1 5  4 . 5 3  1 8 0 1 . 7 8  1 2 . 7 2  1 7 9 9  2 9 2 . 5  
XSECTION 1 0 4  DIVERT 6 . 1 5  1 . 8 0  . 5 1  1 0 . 4 0 F  1 1 5 P  1 8 . 7  
XSECTION 0 DIVERT .OO 1 . 8 0  ... 1 2 . 7 2  1 6 8 4  """*' 
XSECTION 1 0 4  REACH 6 . 1 5  1 . 8 0  . 5 1  1 1 . 8 0 P  1 1 5 P  1 8 . 7  

XSECTION 1 0 9  ADDHYD 2 . 0 6  2 . 0 5  1 7 7 2 . 5 2  1 2 . 2 0  1 4 7 2  7 1 4 . 6  XSECTION 4 RUNOFF 2 . 5 4  4 . 7 5  ... 9 . 6 2  1 2 8 0  5 0 3 . 9  
XSECTION109 DIVERT 2 . 0 6  2 . 0 5  1 7 7 2 . 5 2  1 2 . 2 0  1 4 7 2  7 1 4 . 6  XSECTION 4 ADDFfD 8 . 6 9  2 . 6 6  --. 9 . 7 2  1 3 8 3  1 5 9 . 1  
XSECTION 0 DIVERT . O O  . O O  ... . O O  0 *""*** XSECTION 1 0 4  DIVERT 8 . 6 9  2 . 6 6  4 . 1 9  9 . 7 2  1 3 8 3  1 5 9 . 1  

2 . 0 6  2 . 0 5  1 7 5 9 . 2 9  1 2 . 2 0  1 4 7 2  7 1 4 . 6  XSECTION 0 DIVERT .0O 0 0  ... . 0 0  0 e x f i * x * *  XSECTION 1 0 8  REAM 
XSECTION 8 RUNOFF 1 . 9 2  2 . 3 1  ... 1 2 . 0 6  2 1 5 2  1 1 2 0 . 8  XSECTION 1 0 4  ADDHYD . 0 0  . O O  4 . 8 0  1 2 . 7 2  1 6 8 4  "**^"' 

XSECTION 1 0 8  ADDHYD 3 . 9 8  2 . 1 8  1 7 6 2 . 2 4  1 2 . 1 0  3 4 9 7  8 7 8 . 6  XSECTION 1 0 6  REACH 8 . 6 9  2 . 6 6  3 . 0 6  9 . 7 2  1 3 8 3  1 5 9 . 1  

XSECTION 1 0 9  ADDHYD . O O  2 . 1 8  .-- .OO 0 *LWM" XSECTION 5 RUNOFF 2 . 0 0  4 . 9 7  ... 9 . 2 6  1 0 6 7  5 3 3 . 5  

XSECTION 1 0 8  DIVERT 3 . 9 8  2 . 1 8  1 7 6 2 . 2 4  ' 1 2 . 1 0  3 4 9 7  8 7 8 . 6  XSECTION 5 ADDHYD 1 0 . 6 9  3 . 0 9  ... 9 . 5 2  2 4 3 9  2 2 8 . 2  

XSECTION 0 DIVERT .OO . O O  ... . 0 0  0 "M*." XSECTION 1 0 6  DIVERT 1 0 . 6 9  3 . 0 9  4 . 4 6  9 . 5 2  2 4 3 9  2 2 8 . 2  

XSECTION 1 0 7  REAM 3 . 9 8  2 . 1 7  1 7 5 9 . 4 9  1 2 . 3 8  3 2 2 1  8 0 9 . 3  XSECTION 0 DIVERT .OO . 0 0  .-. .OO 0 + * * * * w e  

XSECTION 1 0 7  ADDHYD 1 6 . 7 7  1 . 9 0  1 7 6 5 . 6 3  1 2 . 1 7  8 2 0 9  4 8 9 . 5  XSECTION 6 RUNOFF 1 . 1 4  4 . 6 4  
... 9 . 4 9  5 6 2  4 9 3 . 0  

STRUCTURE 2 RESVOR 1 6 . 7 7  1 . 0 5  1 7 1 2 . 6 1  24.7811 1 5 8 T  9 . 4  XSECTION 6 ADDHYD 1 1 . 8 3  3 . 2 4  
... 9 . 5 2  3 0 0 2  2 5 3 . 8  

XSECTION 1 0 6  ADDHYD . O O  3 . 2 4  3 . 5 0  1 2 . 7 2  1 6 8 4  '-""*' 
RAINFALL OF 7 . 0 6  inches END 2 4 . 0 0  h r  DURATION, BEGINS AT . O  hrs .  XSECTION 7 RUNOFF . 9 6  4 . 2 0  ... 9 . 9 0  4 3 5  4 5 3 . 1  

RAINTABLE $UMBER 5 ,  ARC 2 XSECTION 7 ADDHYD 1 2 . 7 9  3 . 3 1  
--- 9 . 5 5  3 4 2 9  2 6 8 . 1  

ALTFXNATE 5 STORM 2 

XSECTION 1 0 1  RUNOFF 1 . 8 6  
XSECTION 1 RUNOPP 1 . 2 0  
XSECTION 1 ADDHYD 3 . 0 6  
XSECTION 1 0 2  REACH 3 . 0 6  
XSECTION 2 RUNOFF 1 . 2 4  

XSECTION 2 ADDHYD 4 . 3 0  
XSECTION 1 3 3  RWCH 4 . 3 0  
XSECTION 3 RUNOFF 1 . 8 5  

XSECTION 1 0  RUNOFF 
XSECTION 1 1 0  DIVERT 
XSECTION 0 DIVERT 
XSECTION 1 0 9  REXCH 
XSECTION 9 RUNOFF 

XSECTION 1 0 9  ADDHYD 
XSECTION 1 0 9  DIVERT 
XSECTION 0 DIVERT 
XSECTION 1 0 8  REACE 
XSECTION 8 RUNOFF 



TR20 ...-.------.........-............................................. ............................................................---... SCS - TR20 SCS - 
BUCKHORN-MESA SIGNAL BUTTE FRS WIPASS MTN DIVERSION - SBTR-20. VERSION 

0 9 / 1 8 / * *  ORIGINAL DESIGN COWITIONS - RECP.EATED BY WOODIPATEL (8-18-0012 .04TEST 
0 9 : 2 2 : 4 2  SUhNM.Y, JOB NO. 1 PAGE 7 6  

SUMMRRY TABLE 1 

XSECTION/ STANDARD PEAK DISCHARGE 
S T R U C r n E  CONTROL DMINAGE RUNOFF .................................... 

I D  OPERATION APZA AMOUNT ELEVATION TIME RATE RATE 
fSQ MI) (IN1 IPT! (HRI ICPS) ICSM! 

XSECTION 1 0 8  ADDHYD 3 . 9 8  5 . 0 0  1 7 6 0 . 3 4  9 . 6 7  2 0 8 0  5 2 2 . 6  
XSECTION 1 0 9  ADDHYD . 0 0  5 . 0 0  --- .OO 0 ""*-' 
XSECTION 1 0 8  D I V W T  3 . 9 8  5 . 0 0  1 7 6 0 . 3 4  9 . 6 7  2 0 8 0  5 2 2 . 6  ...... XSECTION 0 DIVERT . 0 0  . 0 0  -.. .OO "' 
XSECTION 1 0 7  REACH 3 . 9 8  5 . 0 0  1 7 5 7 . 5 4  1 0 . 0 9  2 0 7 3  5 2 0 . 9  

XSECTION 1 0 7  ADDHYD 1 6 . 7 7  3 . 7 1  1 7 6 2 . 3 9  9 . 8 9  5 4 8 9  3 2 7 . 3  
STRUCTURE 2 RESVOR 1 6 . 7 7  2 . 7 6  1 7 1 6 . 2 0  1 3 . 3 8  2 1 8 8  1 3 0 . 5  

RAINFALL OF 1 5 . 8 0  inches ANE 2 4 . 0 0  hr DURATION, BEGINS AT - 0  hrs 

ALTERNATE 5 STORM 3 

XSECTION 1 0 1  RUNOFF 1 . 8 6  1 3 . 1 4  .-- 9 . 9 7  2 4 7 5  1 3 3 0 . 6  
XSECTION 1 RUNOFF 1 . 2 0  1 2 . 9 9  --. 9 . 4 0  1 6 4 5  1 3 7 0 . 8  
XSECTION 1 ADDHYD 3 . 0 6  1 3 . 0 8  .-. 9 . 8 1  4 0 7 9  1 3 3 3 . 0  
XSECTION 1 0 2  REACH 3 . 0 6  1 3 . 0 8  9 . 0 7  1 0 . 0 6  4 0 7 3  1 3 3 1 . 0  

... XSECTION 2 RUNOFF 1 2 4  1 2 . 3 9  9 . 3 4  1 6 3 5  1 3 1 8 . 5  

... XSECTION 2 ADDHYD 4 . 3 0  1 2 . 8 8  9 . 9 4  5654  1 3 1 4 . 9  
XSECTION 1 0 3  REACH 4 . 3 0  1 2 . 8 8  1 1 . 7 9  1 0 . 1 9  5646  1 3 1 3 . 0  

... XSECTION 3 RUNOFF 1 . 8 5  1 3 . 1 4  9 . 6 6  2 5 1 5  1 3 5 9 . 5  

... XSECTION 3 ADDHYD 6 . 1 5  1 2 . 9 6  1 0 . 0 7  8 1 0 7  1 3 1 8 . 2  
STRVCTURE 1 RESVOR 6 . 1 5  1 2 . 8 6  1 8 0 3 . 9 0  1 0 . 9 0  7 4 4 1  1 2 0 9 . 9  

XSECTION 1 0 4  DIVERT 6 . 1 5  1 . 8 8  . 5 1  8 . 4 0 P  1 1 5 F  1 8 . 7  
XSECTION 0 DIVERT . 0 0  1 . 8 8  .-- 1 0 . 9 0  7 3 2 6  "***'** 
XSECTION 1 0 4  RETCH 6 . 1 5  1 . 8 8  . 5 1  9 . 8 0 P  11% 1 8 . 7  
XSECTION 4 RUNOFF 2 . 5 4  1 3 . 1 4  .-. 9 . 2 4  3 5 7 2  1 4 0 6 . 3  
XSECTION 4 ADDHYD 8 . 6 9  5 . 1 7  ... 9 . 2 4  3 6 8 7  4 2 4 . 3  

XSECTION104 DIVERT 8 . 6 9  5 . 1 4  8 . 0 0  9 . 0 0 F  3 4 5 4 8  3 9 7 . 5  

BUCKHORN-MESA SIGNAL BUTTE FRS WIPASS WTN DIVERSION - SBTR-20. VERSION 
091181" ORIGINAL DESIGN CONDITIONS - RECF33ATED BY WOODIPATEL 18-18-0012 .04TEST 
0 9 : 2 2 : 4 2  SIMNhRY, JOB NO. 1 PAGE 7 7  

SUhl.lARY TABLE 1 

XSECTION/ STANDARL PEAK DISMARGE 
STRUC-E CONTROL DRAIMAGE RUNOFF .................................... 

I D  OPERATION AF23. AMOUNT ELEVATION TINE RATE RATE 
ISQ MI1 ( IN1 f PT! fHR) fCPS)  ICSM) 

ALTERABTE 5 STORM 3 

... XSECTION 5 RUNOFF 2 . 0 0  1 3 . 4 3  9 . 1 3  2 8 9 2  1 4 4 6 . 0  

... XSECTION 5 ADDHYD 1 0 . 6 9  6 . 6 9  9 . 1 3  6 3 4 6  5 9 3 . 6  
XSECTION 1 0 6  DIVERT 1 0 . 6 9  6 . 6 9  8 . 5 4  9 . 1 0  6 3 3 3  5 9 2 . 4  
XSECTION 0 DIVERT .OO 6 . 6 9  --- 9 . 1 5  4 7  ++-'."* 
XSECTION 6 RUNOFF 1 . 1 4  1 2  . 9 9  -.- 9 . 1 4  1 6 0 1  1 4 0 4 . 4  

... XSECTION 6 ADDHYD 1 1 . 8 3  7 . 3 0  9 . 1 2  7 9 0 1  6 6 7 . 9  
XSECTION 1 0 6  ADDHYD . 0 0  7 . 3 0  9 . 4 9  1 0 . 9 0  7 3 2 6  "*""' 
XSECTION 7 RUNOFP . 9 6  1 2 . 3 8  --- 8 . 9 8  1 3 1 3  1 3 6 7 . 7  
XSECTION 7 ADDHYD 1 2 . 7 9  7 . 6 8  --- 9 . 0 9  9 2 4 1  7 2 2 . 5  

... XSECTION 1 0  RUNOFF . 6 7  1 2 . 8 4  9 . 6 7  8 9 5  1 3 3 5 . 8  

XSECTION 1 1 0  DIVERT . 6 7  1 2 . 6 7  --. 9 . 2 0 F  8 2 0 F  1 2 2 3 . 9  
... XSECTION 0 DIVERT . O O  1 2 . 6 7  9 . 6 7  7 5  "'*."' 

XSECTION 1 0 9  REACH . 6 7  1 2 . 6 7  1 7 7 0 . 0 0  1 0 . 5 0  8 2 1  1 2 2 5 . 4  
XSECTION 9 RUNOFF 1 . 3 9  1 3 . 4 3  .-. 9 . 2 4  1 9 9 0  1 4 3 1 . 7  
XSECTION 1 0 9  ADDHYD 2 . 0 6  1 3 . 1 8  1 7 7 7 . 5 4  9 . 3 8  2 7 7 1  1 3 4 5 . 1  

XSECTION 1 0 9  DIVERT 2 . 0 6  1 3 . 0 1  1 7 7 6 . 6 7  9 . 0 0 P  2 5 4 6 F  1 2 3 5 . 9  
... XSECTION 0 DIVERT .OO 1 3 . 0 1  9 . 3 8  2 2 5  " * * * "% 

XSECTION 1 0 8  REACH 2 . 0 6  1 3 . 0 1  1 7 6 1 . 0 3  9 . 0 0 P  2 5 4 6 P  1 2 3 5 . 9  
... XSECTION 8 RUNOFF 1 . 9 2  1 3 . 7 1  9 . 1 1  2 8 2 7  1 4 7 2 . 4  

XSECTION 1 0 8  ADDHYD 3 . 9 8  1 3  . 3 5  1 7 6 4 . 6 6  9 . 1 1  5 3 7 3  1 3 5 0 . 0  

XSECTION 1 0 9  ADDHYD .OO 1 3 . 3 5  1 7 6 7 . 2 9  9 . 4 6  292  ' -***%*' 

XSECTION 1 0 8  DIVERT 3 . 9 8  1 3 . 3 3  1 7 6 4 . 5 0  9 . 0 0 P  5 2 5 3 P  1 3 1 9 . 8  ........... XSFCTTON 0 DIVERT . O D  1 3 . 3 3  -.- 9.11 ~~ ~ - -  -~ - ... -- ~- ~ -- 

XSECTION 1 0 7  RWCH 3 . 9 8  1 3 . 3 3  1 7 6 2 . 1 1  9 . 6 2  5 2 4 9  1 3 1 8 . 8  
XSECTION 1 0 7  ADDHYD 1 6 . 7 7  9 . 0 2  1 7 7 2 . 9 4  9 . 2 7  1 4 3 6 1  8 5 6 . 4  

STRUCTURE 2 RESVOR 1 6 . 7 7  8 . 0 3  1 7 2 2 . 5 2  1 1 . 5 2  1 0 2 4 7  6 1 1 . 0  

... XSECTION 0 DIVERT . O O  5 . 1 4  9 . 2 4  2 3 3  X I I I I I I I  

XSECTION 1 0 4  ADDHYD . 0 0  5 . 1 4  1 4 . 6 9  1 0 . 9 0  7 3 2 6  """" 
XSECTION 1 0 6  REACH 8 . 6 9  5 . 1 4  5 . 6 2  9 . 0 0 F  3 4 5 4 F  3 9 7 . 5  



.................................................................. Tp.20 ................................................................. SCS - TR*o 
BUCKHORN-MESA SIGNAL BUTTE FRS WIPASS MlW DIVERSION - SBTR-20. VERSION 

scs - 
BUCKHORN-MESA SIGNAL BUTTE FRS W/PASS MTN DIVERSION - SBTR-20. VERSION 

0 9 / 1 8 / * +  ORIGINAL DESIGN CONDITIONS - RECREATED BY WOOD/PATEL ( 8 - 1 8 - 0 0 ) 2 . 0 4 T E S T  09 /18 /"  ORIGINAL DESIGN CONDITIONS - RECREATED BY WOOD/PATEL ( 8 - 1 8 - 0 0 ) 2 , 0 4 T E S T  
0 9 : 2 2 : 4 2  SJNMARY, JOB NO. 1 PAGE 7 8  0 9 : 2 2 : 4 2  SIIMMRRY, JOB NO. 1 PAGE 7 9  

SUMMRRY TABLE 2 
............... 

MODIFIED A m - K I N  REP.CH ROUTING I N  ORDW PERFORMED. 
QUESTION hlliRK 0) AFTER: OUTFLOW PEAK - MAX. NIiMBER ROUTING ITERATIONS USED; 

LENGTH FACTOR - VALUE k' GREATEX THAN 1 . 0 ;  
ATI-KIN COEEF - VALUE C GREATER THAN 0 . 6 6 7 .  

HYDROGRAPH INFORMATION ROUTING P A W T E R S  ~ ~ 

....................................................... 
FLOOD INFLOW OUTFLOW Q-A EQ. PEAK ATT- 

YSPC P E ~ ~ C A  PIATN ...................... ----------- LENGTH RATIO KIN ..-... -. ... - ... 
I D  LENGTH LENGTH PEAK TIME PEAK TIME COEFF POWER FACTOR Q / I  COW€ 

(PTI  ( F T )  (CFSI (HRI (CFS) (HR) (XI (MI (k'l (Q') LC) 

BASEPLOW I S  . O  CFS 

ALTEPXATE 5 STORM 1 

S W Y  TABLE 3 
............... 

STORM DISCHRRGES ICES) AT XSECTIONS AND STRUCTURES FOR ALL ALTEWATES 
QUESTION NARK 0) AFTER: OUTFLOW PEAK - RISING TRUNCATED KYDROGRAPH. 

XSECTIONI DRAINAGE 
........ STRUCTWS AREA STORM NUMBERS.. 

I D  ISQ MI) 1 2 3 

STRUCTUXE 2 1 6 . 7 7  
........................... 

ALTERNATE 5 1 5 8  2 1 8 8  1 0 2 4 1  

STRUCTURE 1 6 . 1 5  

ALTERNATE 5 

XSECTION 0 . O O  

ALTERNATE 5 

XSECTION 1 3 . 0 6  

ALTERNATE 5 
1 0 8  2 1 0 0  1 4 7 2  1 2 . 2  1 4 7 2  1 2 . 2  . 7 9  1 . 4 1  , 0 1 2  1 . 0 0 0  1 . 0 0 7  
1 0 7  5 3 0 0  3 3 7 3  1 2 . 2  3 2 1 4  1 2 . 4  . 5 4  1 . 3 8  , 0 7 4  , 9 5 3  . 7 1 ?  XSECTION 2 4 . 3 0  

ALTERNATE 5 STORM 2 

ALTERNATE 5 STOPM 3 

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

XSECTION 3 6 . 1 5  
........................... 

ALTERNATE 5 3 1 2 5  2 9 3 0  8 1 0 7  

XSECTION 4 8 . 6 9  
........................... 

A L T E a T E  5 2 1 9 6  1 3 8 3  3 6 8 7  

XSECTION 5 1 0 . 6 9  

ALTERWITE 5 4 1 7 1  2 4 3 9  6 3 4 6  

XSECTION 6 1 1 . 8 3  

ALTERNATE 5 5 2 2 8  3 0 0 2  7 9 0 1  

XSECTION 7 1 2 . 7 9  

ALTERNATE 5 5 9 4 0  3 4 2 9  9 2 4 1  

XSECTION 8 1 . 9 2  



XSECTION J 1 . 3 9  

XSECTION 1 0  . 6 7  

ALTERNATE 5 4 0 5  3 1 9  8 9 5  

XSECTION 1 0 1  1 . 8 6  
........................... 

m?" .................................................................. scs - -..- - 
BUCKHORN-MESA SIGNRL BUTTE PRS WfPASS MTN DIVERSION - SBTR-20.  VERSION 

09/18/"  ORIGINAL DESIGN CONDITIONS - RECRERTED BY WOODfPATEL ( 8 - 1 8 - 0 0 ) 2 . 0 4 T E S T  
0 9 : 2 2 : 4 2  SUbMARY, JOB NO. 1 PAGE 8 0  

SUMMRRY TABLE 3 

STORM DISCHARGES (CPS)  AT XSECTIONS AND STRUCTUmS FOR ALL ALTEPJATES 
QUESTION MARK 0 )  AFTER: OUTFLOW PEAK - RISING TRUNCATED HYDROGWH. 

XSECTIONI DRAINAGE 
. . . . . . . .  STRUCTUXE AREA STORM NUMBERS.. 

I D  (SQ MI1 1 2 3 

XSECTION 1 0 1  1 . 8 6  

ALTERNATE 5 1 0 1 1  9 0 8  2 4 7 5  

XSECTION 1 0 2  3 . 0 6  
........................... 

ALTERNI\TE 5 1 6 9 1  1 4 8 9  4 0 7 3  

XSECTION 1 0 3  4 . 3 0  
........................... 

ALTERNATE 5 2 1 2 5  2 0 2 8  5 6 4 6  

XSECTION 1 0 4  . O O  

ALTERNATE 5 1 1 6  1 6 8 4  7 3 2 6  

XSECTION 1 0 6  .OO 

ALTERNATE 5 1 1 6  1 6 8 4  7 3 2 6  

XSECTION 1 0 7  1 6 . 7 7  

ALTERNATE 5 8 2 0 9  5 4 8 9  1 4 3 6 1  

XSECTION 1 0 8  3 . 9 8  

ALTERNATE 5 3 4 9 7  2 0 8 0  5 2 5 3  

XSECTION 1 0 9  .OO 

ALTERNATE 5 0 0 2 9 2  

XSECTION 1 1 0  . 6 7  
........................... 

ALTE-NATE 5 4 0 5  3 1 9  8 2 0  



a 
TR20 ..--. ............................................................. SCS - 

BUCKHORN-MESA SIGNAL BUTTE FRS W/PASS MTN DIVERSION - SBTR-20. VERSION 

a 
09/18/'* ORIGINAL DESIGN CONDITIONS - RECWTED BY WMDIPATEL l6-18-00)2.04TEST 

END OF 1 JOBS IN THIS RUN 

SCS 9-20. VERSION 2.04TEST 
FILES 

INPUT = SBTR-2O.DAT 
OUTPUT = SBTR-20 .OUT 

, GIVEN DATA FILE 
, DATED 09/18/",09:22:42 

FILES GENERATED - DATED 09!18!'*,09:22:42 

NCNE ! 

TOTAL NUHBER OF W?.RNINGS = 20, MESSAGES = 15 

JOB ENDED AT 09:22:43 
"' TR-20 RUN COMPLETED "' 





a 
*"*."'80.80 LIST OF INPUT DATA (CONTIMIED)"***""""f"""'f 

a a 
"""*"'."1**L"***8O08O LIST OF INPUT DATA (CONTIWED)""-" *-"*"""' 

9  ENDTBL 
6  RUNOFF 1 1 0 1  5  1 . 8 6  
6  RUNOPP 1 1 6  1 . 2  

9  ENDTBL 
2  XSECTN 1 0 8  
8  
8  

6  ADDHYD 4  1 5  6  7  
6  PEACH 3  1 0 2  7  5  2500.  
6  RUNOFF 1 2  6  1 . 2 4  
6  ADDHYD 4  2  5  6  7  
6  REACH 3  1 0 3  7  5  2500.  
6  RUNOF? 1 3 6  1 . 8 5  
6ADDHYD4 3  5 6 7  
6  SAVMOV 5 1 7  6  
6  P\ESVOR 2  1 6  7  1 7 9 4 . 1  
6  DIVERT 6  1 0 4  7  4  1 1 1 5 .  
6  P.EACH 3  1 0 4  4  5  6700 .  

8  
8  
9  ENDTBL 
2  XSECTN 1 0 9  
8  
8  
8  

6  RUNOPP 1 4  6  2 .54  
6  ADDKID 4  4  5  6  7  
6  DIVERT 6  1 0 4  7  5  2  3454 .  
6 A D D H Y D 4 1 0 4  1 2 4  
6  PEACH 3  1 0 6  5  3  3700 .  
6  RUNOFF 1 5  6  2 .  
6  ADDHYD 4  5  3  6  7  
6  DIVERT 6  1 0 6  7  5  2  6296.  
6  RUNOFF 1 6  6  1 . 1 4  
6  ADDHYD 4  6  5  6  7  

8  
8  
9 ENDTBL 

6  SAVMOV 5 6  7  5 
6 A D D H Y D 4 1 0 6  4 2 7  
6 S A V M O V 5 1 0 6  7  1 

3  STRUCT 01  
8  1 7 9 4 . 1  0.0 0 . 0  
8  1 7 9 4  5  2 6 . 3  3 5 . 3 7  
8  1795 .  7 4 . 4  7 0 . 7 5  
8  1795.14 9 1 . 2  81 .11  
8  1796 .  9 6 . 1 6  1 4 1 . 5  
8  1 7 9 7 . 1 4  1 0 2 . 4 2  222 .35  

6  RUNOFF 1 7  6 . 9 6  58 .  
6  ADDHYD 4  7  5  6  7  
6  SAIMOV 5 7  7  2  
6  RUNOFF 1 1 0  7  . 6 7  6 2 .  
6  DIVERT 6  1 1 0  7  5  3  820 .  1. 
6  REACH 3  1 0 9  5  4 2700 .  
6  RUNOFF 1 9  6  1 . 3 9  6 8 .  

8  1799 .42  1 1 3 . 9 1  437.37 
8  1801 .72  1 6 5 0 .  684.12 
8  1 8 0 4 .  7 7 0 0 .  1020 .46  
8  1 8 0 6 . 2 8  15200 .  1 3 8 2 . 5 8  
8  1 8 0 8 . 5 7  26200.  1 8 3 5 . 7  
9  ENDTBL 
3  STRUCT 02 
8  1 7 0 1 . 4  0 . 0  281.  
8  1 7 0 4 .  121 .8  450.86 
8  1 7 0 8 .  1 3 8 . 4  816.46 

6 A D D H Y D 4 1 0 7  5 6 7  
6  SAVMOV 5  2  7  6  
6  WWOR 2  2  6 7  1701.4  



a 
""'*.**f. .'*..."*80.80 LIST OF INPUT m T A  (CONTIW~D)"".~***~",*'.*'.*** 

a m20 
.-.-.. SCS - 

BUCKHORN-MESA S1GKb.L BUTTE PRS W/PASS M W  DIV - SBTR2OT.DAT VERSION 
ENDATA 09/18/" ORIG DSGN COND - 10-DAY - RECREATED BY WOOD/PATEL (8-18-00) 2.04TEST 

7 IN- 6 .60 09:35:46 PASS 1 JOB NO. 1 PAGE 1 
7 COMPUT 7 101 2 7.02 1.0 3 2 05 01 
ENDCMP 1 
E W O B  2 

EECUTIVE CONTROL INCREM MAIN TIME INCREMENT = ,600 HOURS 
"""'.*~".*..*..~*'~.~.*~~~~*~ OF 80-80 LIST*L',...*""**ENDENDENDENDENDENDENDEND*END*ENDENDENDEND.END 

EXECUTIVE CONTROL COMPUT PROM XSECTION 101 TO STRUCTURE 2 
STRRTING TIME = .DO RAIN DEPTH = 7.02 RAIN DURATION = 1.00 
ANT. RUNOFF COND. = 2 MAIN TIME INCREMENT = .600 HOURS 
ALTEPJa.TE NO. = 5 SMRM NO. = 1 RAIN TABLE NO. = 3 

OPERATION RUNOFP XSECTION 101 

PEAK TIME(HRS1 
119.83 
143.41 

PFAK DISCHARGE(CPS1 PEAK ELEVATION(PEET1 
(RUNOFF) 
(RUNOFF I 
1RUNOFF I 
(RUNOFP I 
IRUNOPF I 
lRUNOFF i .~ ~~ ~~, 

IRUNOPFI 
(RUNOFF I 
IRUNOPF i 
(RUNOPFI 

RUNOPP ABOVE BASEFLOW (BASEPLOW = .OO CPSI 
3.12 WATEFSliW INCHES; 3739 CPS-HRS; 309.0 ACRE-FEET. 

OPERATION RUNOFF XSECTION 1 

PEAK TIME(HRS1 PEAK DISCHARGE(CPS1 PERK ELEVATION(PEET1 
119.62 467.3 (RUNOFF 1 
143.12 13.0 (RUNOPE 1 
150.79 9.8 (RUNOFF I 
155.12 8.2 (RUNOFPI 

(RUNOFF I 
IRUNOPPI 
( RUNOPP I 
(RUNOFF I 
(RUNOFF1 
(RUNOPFI 



m20 ..-... ..............................................--------------- SCS - 
BUCKHORN-MESA SIGNAL BUTCE FRS W/PASS MTN DIV - SBTR2OT.DAT VERSION 

091181" ORIG DSGN COND - 10-DAY - RECREATD BY WOODIPATEL (8-18-00) 2:04TEST 
09:35:46 PASS 1 JOB NO. 1 PAGE 2 

RUNOPF ABOVE BASEFLOW IBASEFLOW = .OO CPS) 
3.01 WATERSAED INCHES; 2329 CPS-HRS; 192.4 ACRE-FEET 

DURATIONIHRS)12 24 36 48 60 72 84 96 
FLOWICFS) 23 12 8 7 5 5 5 4 

DURATIONIHRSI 108 120 132 133 
PL0W1CPS) 3 3 1 0 

OPERATION ADDHYD XSECTION 1 

PEAK DISCHARGE ICFS) PEAK ELEV3TIONIFEET) 
1239.7 (NULL) 
33.6 (NULL) 

(NULL) 
(NULL) 
(MULL) 
(NULL) 
(NULL) 
(NULL1 
(NULL1 
(NULL) 

RUNOPF ABOVE BASEFLOW (BASEFLOW = .DO CFS) 
3.07 WATERSHD INCHES; 6068 CFS-HRS; 501.5 ACRE-FEET, 

DURATIONiHRSj12 24 36 48 60 72 84 96 
FLOW( CFSI 59 31 21 17 13 13 13 11 

DURATIONIHRSI 108 120 132 137 
FLOW(CFS) 9 9 2 0 

"' WARNING - ROUTING COEFFICIENT IC) EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INCREMENT ?OR XSECTION 102 

OPERATION RUNOFF XSECTION 2 

PEAK TIME (HRS) PEAK DISCHARGE (CFS) PEAK ELWATION(PEETI 
119.58 371.7 (RUNOFF) 
143.12 11.8 (RUNOFF) 
150.79 8.9 IRUNOFFI 

210.78 4.7 ~RUNOPP~ 
222.69 4.7 (RUNOFF) 
232.29 4.7 1 RUNOFF) 

RUNOFF ABOVE BASEFLOW (BASEFLOW = -00 CPS) 
2.41 WATER- INCHES; 1932 CPS-HRS; 159.7 ACRE-FEET. 

DIPdTION(HRSj12 24 36 48 60 72 84 96 
FLOW(CPS) 19 10 8 6 5 5 5 3 

DURATIONIHRS) 108 120 125 
FLOW(cPS) 3 3 0 

"* WRRNING - m 1 N  TIME INCREMENT ,6001 IS GREhTER THAN 50% OF THE 
TIME OF CONCHUTRATION I ,591 FOR SUBWATERSHED XSECTION 2. 
THIS WILL REDUCE THE COMPUTED PEAK BY ABOUT -.I%. +**  

OPERATION ADDHYC XSECTION 2 

PEAK TIMEIHRS) PEAK DISCHARGE (CFS) PEAK ELWATIONIFEETI 
1635.8 (NULL) 
45.4 INULLI 

(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL! 

RUNOFF ABOVE BASEFLOW (BASEPLOW = .OO CFS) 
2.88 WATERSHED INCHES; 8000 CFS-HRS: 661.1 ACRE-F3ET. 
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111.00  CPS 1 4 . 5 7  17 .94  1 8 . 8 3  1 9 . 1 4  2 6 . 9 3  3 3 . 9 8  3 5 . 8 1  3 6 . 5 2  
'*' WARNING - ROUTING COEPPICIWT (CI EQUALS 1.0 .  1 1 5 . 8 0  CPS 57 76  8 1  95  1 1 4 8  2045 2273 2319 

CONSIDER SMALLER MAIN TIM% INCREMENT FOR XSECTION 1 0 3 .  *+*  120.60 CFS 1 4 4 8  692 500 4 5 2  3 3 6  247 225 219 
125.40 CFS 1 9 0  1 6 6  1 6 0  1 5 8  1 4 4  1 3 2  1 2 9  1 2 8  
130.20 CFS 1 1 3  1 0 1  98  97  82 6 9  66 65  

OPERATION RUNOFF XSECTION 3 135.00 CFS 61.17 58 .03  57.24 5 7 . 0 5  5 7 . 1 1  5 7 . 1 8  57 .20  57.25 
139.80 CPS 61.22 64.55 65.38 65.58 65.77 6 5 . 8 9  65.92 65.79 

PEAK TIME(HRS1 
119.73  
143.52  
150.92  

PEAK DISCHARGE!CFSI PEAK ELEVATIONIPEETI 
776.5 (RUNOFF1 

2 0 . 5  (RUNOFF1 
1 5 . 6  IRUNOPPI 

RUNOFF ABOVE BASEPLOW IBASEPLOW = .OO CPSI 
3 . 1 2  WATERSHED INCHES; 3719 CPS-HRS; 3 0 7 . 4  ACRE-FEET. 

DURATION(HRS112 24 3 6  48 60  72 84  96  
FLOW! CFSI 3 6  1 9  1 3  11 8 8  8  6  

DURATION(ARS1 1 0 8  1 2 0  1 3 2  1 3 6  
FLOWICFSI 5 5  2  0  

"' WARNING - MAIN TIME INCREMENT ( ,6001 IS GREATER THAN 50% OF THE 
TIME OF CONCENTRATION ( ,911 FOR SUBWATERSHED XSECTION 3 
THIS WILL REDUCE THE COMPUTED PEAK BY ABOUT - 3 . 8 % .  * * *  

OPEPATION ADDHYD XSECTION 3 

PEAK TIME!HRSl 
1 1 9 . 7 3  
1 4 3 . 2 0  

PEAK DISCHARGE (CFS1 PEAK ELEVATION(FEET1 
2 4 1 2 . 3  (NULL1 

6 5 . 9  (NULL1 

HYDROGRAPH POINTS POR ALTERNATE = 5. STORM = 1 
HRS MAIN TIME INCREMENT = ,600 hi, DPAiNAGE AREA = 6.15  SQ.MI. 

1 0 1 . 4 0  CFS .3 8  .86 1 . 0 0  1 . 0 4  1 . 9 5  2 . 8 9  3 5  3 . 2 3  
1 0 6 . 2 0  CPS 4 . 1 7  5 .12  5 . 3 8  5.47 7 . 8 5  10 .33  1 1 . 0 0  1 1 . 2 0  

144.60 CPS 54.24  44.54 42.12 41.54 4 1 . 4 4  4 1 . 4 4  41.45 4 1 . 5 1  
1 4 9 . 4 0  CFS 45.47  48.78 4 9 . 6 1  49 .76  45.96 42.75 41.95 41.75 
154.20  CPS 41.75  41.78 4 1 . 7 8  41 .76  3 7 . 8 1  3 4 . 5 8  33.77 33.57 
159.00  CFS 3 3 . 5 5  33.56 3 3 . 5 7  33 .60  3 7 . 6 4  4 0 . 9 5  41.78 4 1 . 9 5  
163.80  CPS 3 8 . 0 4  34.79 33 .98  33 .78  3 3 . 7 6  33 .77  33.77 3 3 . 7 4  
1 6 8 . 6 0  CFS 29.75  2 6 . 4 6  25.64 2 5 . 4 4  2 5 . 4 1  2 5 . 4 1  2 5 . 4 1  2 5 . 4 6  
1 7 3 . 4 0  CFS 2 9 . 4 8  32.82 3 3 . 6 6  33  . 8 1  2 9 . 8 9  26.59 2 5 . 7 6  2 5 . 5 6  
1 7 8 . 2 0  CPS 
183.00 CPS 
187.80 CFS 
192.60 CPS 
197.40 CFS 
202.20 CPS 
207.00 CPS 
2 1 1 . 8 0  CFS 2 1 . 7 6  1 8 . 4 0  1 7 . 5 6  1 7 . 3 5  1 7 . 3 1  1 7 . 3 0  1 7  30 1 7 . 3 0  
216.60 CFS 1 7 . 3 1  1 7 . 3 1  1 7 . 3 1  1 7 . 3 1  17 .32  1 7 . 3 3  17.33 17 .38  
221.40 CFS 2 1 . 5 1  2 4 . 9 0  2 5 . 7 5  2 5 . 9 0  2 1 . 8 5  1 8 . 4 8  17.54 17 .43  
226.20  CFS 1 7 . 3 9  1 7 . 3 8  1 7 . 3 8  17 .38  1 7 . 3 9  1 7 . 3 9  17.39 1 7 . 4 3  
231.00  CFS 2 1 . 5 8  2 4 . 9 9  2 5 . 8 4  2 6 . 0 1  2 1 . 9 4  1 8 . 5 5  1 7 . 7 0  1 7 . 4 9  
235.80  CFS 1 7 . 4 5  1 7 . 4 4  1 7 . 4 4  1 7 . 3 4  9 . 1 1  2 . 2 6  .54 . 1 4  

RUNOFF ABOVE BASEFLOW !BASEFLOW = .00  CFS1 
2 . 9 5  WATERSHED INCHES; 11719 CFS-HRS; 9 6 8 . 5  ACm-FEET. 

DURATION(HRSl12 24 36  48 60 7 2  84  96  
PLOW(CFS1 1 1 3  58  42 3 4  26  2 6  25 1 9  

DURATIONIHRSI 1 0 8  1 2 0  1 3 2  1 3 8  
PLOW(CPS1 1 7  1 7  4  0  

OPERATION RESVOR STRUCTURE 1 

PEAK TIME(HRS1 PEAK DISCHARGE(CFS1 PEAK ELEVATION (FEET1 
1 2 2 . 6 2  410.5 1 7 9 9 . 8 6  
2 2 3 . 3 4  2 4 . 4  1 7 9 4 . 4 7  
2 3 3 . 3 6  2 2 . 4  1 7 9 4 . 4 4  

HYDROGRAPH POINTS FOR ALTERNATE = 5, STORM = 1 
HRS MAIN TIME INCREMENT = , 6 0 0  hr, DRAINAGE AREA = 6 . 1 5  SQ.MI. 

100.80 CFS .OO . O 1  .03 . 0 6  . 1 0  . 1 5  .23 .33 
105.60 CFS .43 . 5 5  . 7 0  . 8 7  1 . 0 3  1 . 2 3  1 .52  1 . 8 5  
1 1 0 . 4 0  CFS 2 . 1 8  2 . 5 7  3 . 0 7  3 . 6 2  4 . 1 8  4 . 8 5  5.79 6 . 8 4  
115.20 CPS 8 9  11 1 4  1 7  4 8  95 1 0 3  





09:35:46 PASS 1 JOB NO. 1 PAGE 8 

DURATIONIHRS) 108 120 132 137 
PLOWICFS! 7 7 2 0 

**' WXWING - MAIN TIME INCREbE2NT 1 ,600) IS GREATER THAN 50% OP THE 
TIME OF CONCENTRATION ( .54! FOR SUBWATERSHED XSECTION 4. 
THIS WILL REDUCE THE COMPUTED PFAK BY m 0 w  .O%. ,** 

OPERATION ADDHYD XSECTION 4 

PERK TIMEIHRS) P Y X  DISCEXRGEiCFSI P-DK ELEVATIONIBEET) 
119.70 1135.1 (NULL) 
140.64 140.1 (NULL) 
150.21 130.8 iNULL! . . 

INULLI 
INULLI 
(NULL! 
(NULL! 

222.90 35.7 (NULL) 
232.52 33.7 (NULL! 

RUNOFF ABOVE BASEPLOW (BASEPLOW = .OO CFS! 
2.73 WATERSHED INCHES; 15299 CFS-HRS; 1264.3 ACm-FEET. 

DURATIONIHRS) 24 48 72 96 120 144 168 192 
FLOW(CFS1 137 119 105 42 29 8 2 1 

"* WARNING - ROUTING COEFFICIENT IC) EQUALS 1.0, 
CONSIDER SKhLLER MILIN TIME I N C R E m  POR XSECTION 106. *.* 

OPERATION REACH XSECTION 106 

a a 
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PEAK TIMEIHRSI 
119.70 
140.64 

PEAK DISCHRRGE(CPS) PEAK ELEVATION(PEET1 
1135.1 2.70 
140.1 .4e 

209.66 46.8 .16 
222.90 35.7 .12 
232.52 33.7 .11 

RUNOFF ABOVE BASEFLOW (BASEPLOW = .OO CPS) 
2.73 WATERSHEE INCHES; 15299 CFS-HRS; 1264.3 ACRE-FEET. 

DURATION(ARS1 24 48 72 96 120 144 168 192 
PLOWICPS) 137 119 105 42 29 8 2 1 

DURATIONIHRS! 198 
FLOW(CPS1 0 

OPERATION RUNOFF XSECTION 5 

PEAK TIME LHRS) PEAK DISCHARGEICFS! PEAK ELEVATIONIFEETI 
900.4 (RUNOFF) 
23.2 (RUNOFF) 
17.5 (RUNOFF! 
14.7 (RUNOFF) 
14.8 (RUNOFF) 
11.9 (RUNOFF) 

174.39 11.9 (RUNOFF! 
210.41 9.0 (RUNOFF) 
222.39 9.1 (RUNOFF! 
231.99 9.1 (RUNOFF! 

RUNOFF ABOVE BASEPLOW (BASEFLOW = .00 CFS! 
3.40 WATERSHED INCHES; 4392 CFS-HRS: 363.0 ACRE-FEET. 

DURATION(SRS! 12 24 36 48 60 72 84 96 
PLOW(CFS) 45 21 15 12 9 9 9 7 

DURATIONIHRS) 108 120 132 140 
FLOW 1 CPS! 6 6 4 0 

*'* WARNING - MAIN TIME INCREMENT i ,600) IS GRFATER THAN 50% OP THE 
TIME OF CONCENTRATION ( ,431 FOR SUBWATERSHED XSECTION 5. 
THIS WILL REDUCE THE COMPUTED PEAK BY ABOUT -.2%. *** 
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"' WLRNING - MAIN TIME INCREMENT 1 .6001 IS GREATER THAN 50% OF PIE 
OPEREiTION ADDHYD XSECTION 5 TIME OF CONCEXTRATION I .421 FOR SUBWATERSHED XSECTION 6. 

THIS WILL REDUCE THE COMPUTED PEAK BY ABOUT -.2$. *** 
PEAK TIME!HRSI PEAK DISCHARGEICFSI PEW ELEVATION!FEETI 
119.39 2030.4 (NULL) 
140.67 163.2 (NULL) OPEEATION A D D m  XSECTION 6 

(NULL) 
(NULL) 
(NULL) 
INULL) 
INULLI 
(NULL) 
(NULL1 
(NULL1 

RUNOFF ABOVE BASEELOW (BASEPLOW = .00 CFS) 
2.85 WATERSHED INCHES; 19691 CFS-HRS; 1627.3 ACRE-PET. 

DURATIONIHRSI 24 48 72 96 120 144 168 192 
FLOWLCFSI 157 131 115 48 36 9 3 1 

DURATIONIHRSI 200 
FLOWICFSI 0 

OPERATION RUNOFF XSECTION 6 

PEAK TIME(HRS1 
119.19 
143.10 

PEAK DISCHARGEICFSI PEAK ELEVATION(FEET1 
444.2 !RUNOFF1 
12.3 (RUNOPFI 

(RUNOFF) 
(RUNOFF) 
lRUNOPP1 

167.15 6.3 (RUNOFF) 
174.44 6.3 (RUNOFPI 
210.41 4.8 (RUNOFF) 
222.38 4.9 IRUNOPP) 
231.99 4.9 IRUNOFF) 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFSI 
2.98 WATERSHD INCHES; 2193 CPS-HRS; 181.3 ACRE-PEZT. 

DURATION!HRSI12 24 36 48 60 72 84 96 
FLOWICFSI 19 11 8 6 5 5 5 3 

DURATION(HRS) 108 120 132 
FLOWiCFSI 3 3 0 

PEAK TIMEIHRS) 
119.35 
137 .ll 
142.18 
150.26 
162.26 
174.22 
195.81 
199.88 
209.97 
222.54 

PEAK DISWIARGEICFS) PEAK ELEVATIONIPEETI 
2473.9 (NULL) 
168.1 INIILLI 
175.3 !NULL1 
157.8 INULLI 

LWLLI 
(NULL1 
INULLI 
(NULL) 
INULLI 
(NULL) 

RUNOFF ABOVE BASEELOW IBASEFLOW = .OO CFS) 
2.87 WATERSHED INCHES; 21885 CPS-HRS; 1808.6 ACRE-FEET. 

DURATIONIHRSI 24 48 72 96 120 144 168 192 
FLOW(CFS1 168 137 119 54 39 9 3 1 

DURATIONIHRSI 200 
PLOW(CFS) 0 

OPERATION ADDHYD XSECTION 106 

PEAK TIME!HRSI 
122.62 

PEAK DISCHARGE (CPS) PEAK ELEVATION!FEET) 
295.5 1.01 

HYDROGRAEH POINTS FOR ALTEgNATE = 5, STORM = ? 
HRS MAIN TIME INCREMENT = ,600 hr, DRAINAGE AREA = .OO SQ.MI. 

120.60 CFS 0 192 269 294 290 259 222 192 
125.40 CFS 164 137 113 95 79 64 51 41 
130.20 CFS 31.51 20.93 11.13 3.41 .OO 

RUNOFF ABOVE EASEELOW (BASEPLOW = .00 CPS) 
1531 CPS-HRS; 126.5 ACRE-FEET. 

DURATIONIHRS) 2 4 6 8 10 11 
FLOWICFS) 247 173 95 48 14 0 

I 
. . 

OPERATION RUNOFF XSECTION 7 
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PEAK TIME(HRS1 
119.10 
128.70 
143.10 
150.30 
155.10 
162.30 
167.02 
174.30 

PEAK DISCHRRGE (CFSI PEAK ELEVATION(FEET) 
294.7 lRUNOPF1 

(RUNOFF1 
(RUNOFF) 
1RUNOFPI 

RUNOFF ABOVE BASEPLOW (BASEFLOW = .00 CFSI 
2.42 WATERSHED INCHES; 1497 CPS-HRS; 123.7 ACRE-FEET. 

" *  WARNING - MAIN TIME INCREMENT I ,6001 IS GREATER TIL4N 50% OF TAE 
TIME OF CONCENTRATION ( ,231 FOR SUBWATERSHED XSECTION 7. 
THIS WILL REDUCE THE COMPUTED PEAK BY ABOUT -1.3%. * * *  

OPERATION ADDHYD XSECTION 7 

PEAK TIME(HRS1 
119.28 

PEAK DISCHRRGEiCFSl PEAK ELEVATION(PEET1 
2766.8 (NULL) 
176.0 (NULL) 
184.6 (NULL) 
164.8 (NULL1 

(NULL) 
(hVLL1 
(NULL) 
(NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 5, SmRM = 1 
KRS MAIN TIME INCREMENT = ,600 hc, DRAINAGE AREP. = 12.79 SQ.MI. 
98.40 CFS .45 1.36 1.50 1.51 1.53 3.24 3.58 3.64 
103.20 CFS 3.72 5.68 6.16 6.29 6.45 8.67 9.23 9.43 
108.00 CFS 9.77 16.10 17.60 18.01 18.54 26.89 28.94 29.60 
112.80 CFS 31 48 52 54 57 101 112 115 
117.60 CPS 184 2304 2732 2765 2690 944 623 601 

136.80 CFS 
141.60 CFS 
146.40 CFS 
151.20 CPS 
156.00 CFS 
160.80 CFS 
165.60 CFS 
170.40 CFS 
175.20 CPS 
180.00 CFS 
184.80 CFS 
189.60 CFS 
194.40 CFS 
199.20 CFS 
204.00 CFS 
208.80 CFS 
213.60 CPS 
218.40 CFS 
223.20 CPS 
228.00 CPS 
232.80 CPS 
237.60 CPS 
242.40 CFS 
247.20 CFS 
252.00 CFS 
256.80 CFS 
261.60 CFS 
266.40 CFS 
271.20 CFS 
276.00 CFS 
280.80 CFS 
285.60 CPS 
290.40 CFS 
295.20 CPS 

RUNOFF ABOn B>.SEPLOW (BASEFLOW = .00 CFS) 
2.83 WATERSHED INCHES; 23381 CFS-HRS: 1932.2 ACRE-FEET. 

DURATIONIHRSI 200 
FLOW(CPS) 0 

OPERATION RUNOFF XSECTION 10 

- ~~ 

122.40 CFS 589 396 359 357 354 301 291 290 
127.20 CFS 289 262 257 257 255 228 222 222 
132 .OO CFS 221 191 186 185 185 178 176 176 
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RUNOFF ABOVE BASEFLOW IBASEFLOW r .OO CFS) 
3.22 WATERSHED INCHES; 4282 CFS-HRS; 353.9 ACRE-FEET. 

DURATION(XRS)12 24 36 48 60 72 84 96 
FLOWICPSI 44 21 15 12 10 9 9 7 

DUPATIONIHRS) 108 120 132 140 
FLOWICES1 6 6 3 0 

'*' WARNING - ROUTING COEFFICIENT (Cl EQUALS 1.0. 
CONSIDER SMALL= MAIN TIME INCREMENT FOR XSECTION 108. *** 

OPEMTION REACH XSECTION 108 

PEAK TIME (HRSI PEAK DISCWLRGE(CFS1 PEAK ELNATIONIPEET) 
119.68 867.0 1757.97 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFSI 
3.22 WATERSHED INCHES; 4282 CPS-HRS; 353.9 ACRE-FEET 

OPERATION RUNOFF XSECTION 8 
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PEAK TIME(HRS) 
119.20 
122 .I0 
143.10 
150.37 
155.19 
162.44 

PEAK DISCHARGEICFS) PEAK ELEVATION(FEET1 
950.6 (RUNOPP) 
168.6 (RUNOPFI 

(RUNOFF) 
(RUNOFF) 
(RUNOFF) 
[RUNOFF) 
(RUNOFF) 
(RUNOFF I 
(RUNOFF) 
(RUNOFF) 

RUNOFF ABOVE BASEFLOW (EASEFLOW = .OO CFS) 
3.72 WATERSHD INCKES; 4612 CFS-HRS; 381.1 ACRI-PmT. 

DUPATIONIHRS) 24 48 72 96 120 144 146 
FLOW(CFS1 23 12 9 7 6 1 0 

'** WiRNING - MRIN TIME INCREMENT ( ,6001 IS GREATER THAN 50% OF THE 
TI= OF CONCENTRATION I ,421 FOR SUBWATERSHED XSECTION 8. 
THIS WILL REDUCE TKE COMPUTED PEAK BY ABOUT -.2%. * * *  

OPERATION ADDKYD XSECTION 108 

PEAR TIME (HRS) 
119.43 
143 .ll 
150.60 
155.13 

PEAK DISCHPRGE(CFS) PEAK ELEVATIONIPEET) 
1812 . 3  1759.91 
46.6 1754.45 
35.1 1754.27 

HYDROGRAEH POINTS FOR ALTERNATE = 5, STORM = 1 
W S  VAIN TIM3 INCREMENT = .600 hr, DRAINAGE AREA i 3.9 8 SQ. MI. 
91 ~ 1in C K  - 5 0  .55 .56 .57 .92 .97 .98 1.01 . . . . . . . . - - 

96.60 CPS 2.56 2.83 2.84 2.87 4.35 4.65 4.67 4.75 
101.40 CES 6.74 7.12 7.15 7.18 8.05 8.24 8.25 8.26 
106.20 CPS 9.63 9.93 9.96 10.13 15.59 16.83 16.94 17.16 
111.00 CPS 23.36 24.87 25.02 25.30 37.76 40.76 41.06 41.78 
115.80 CPS 73 81 82 129 1438 1775 1812 1783 
120.60 CFS 645 351 320 316 191 160 156 155 
125.40 CFS 123 114 113 112 96 92 91 91 . . - - - - - -- 

130.20CFS 73.72 69.24 68.75 68.34 51.17 46.57 46.06 45.87 
135.00 CFS 41.63 40.52 40.39 40.38 40.46 40.49 40.49 40.52 
139.80 CFS 45.08 46.27 46.40 46.42 46.54 46.57 46.57 46.10 
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144.60 CPS 
149.40 CFS 
154.20 CPS 
159.00 CFS 
163.80 CFS 
168.60 CFS 
173.40 CFS 
178.20 CPS 
183.00 CFS 
187.80 CPS 
192.60 CFS 
197.40 CFS 
202.20 CFS 
207.00 CFS 
211.80 CFS 
216.60 CFS 
221.40 CFS 
226.20 CFS 
231.00 CFS 
235.80 CFS 

R3NOPF ABOW BASEPLOW (SASEFLOI?' = .OO CPSI 
3.46 WATERSHED INCHES; 8894 CPS-HRS; 735.0 ACRE-FEET. 

OPERATION ADDHYD XSECTION 109 

**' MESSAGE - HYDROGRAPH CONTAINS NO FLOW 

RUNOFF ABOVE BASEFLOW IBASEFLOW = .OO CPS) 
246 CFS-HRS; 735.0 ACRE-FEET. 

"' WARNING - ROUTING COEFFICIENT lC1 EQUALS 1.0, 
CONSIDER SMPJiLER MAIN TIME INCREMENT FOR XSECTION 107. *.* 

OPERRTION REXCil XSECTION 107 

PEAK TIMElHRSl PEAK DISCHRRGE(CFS) PEAK ELEVATIOH(FEET) 
1812.3 1757.02 
46.6 1750.09 

HYDROGRAPH POINTS FOR ALTERNATE = 5, STORM = I 
iiRS ~Ai3iiN TIME INCRFYENT = -600 hr, D3AIiUGE AREX - 3.98 SQ.MI. 
91.80 CPS .50 .55 -56 .57 .92 -97 .98 1.01 
96.60 CPS 2.56 2.83 2.84 2.87 4.35 4.65 4.67 4.75 
101.40 CPS 6.74 7.12 7.15 7.18 8.05 8.24 8.25 8.26 
106.20 CPS 9.63 9.93 9.96 10.13 15.59 16.83 16.94 17.16 
111.00 CFS 23.36 24.87 25.02 25.30 37.76 40.76 41.06 41.78 
115.80 CPS 73 81 82 129 1438 1775 1812 1783 
120.60 CFS 645 351 320 316 191 160 156 155 
125.40 CPS 123 114 113 112 96 92 91 91 
130.20CFS 73.72 69.24 68.75 68.34 51.17 46.57 46.06 45.87 
135.00 CPS 41.63 40.52 40.39 40.38 40.46 40.49 40.49 40.52 
139.80CFS 45.08 46.27 46.40 46.42 46.54 46.57 46.57 46.10 
144.60 CPS 33.13 29.63 29.24 29.19 29.23 29.24 29.24 29.31 
149.40 CFS 33.82 35.02 35.15 35.02 30.67 29.51 29.38 29.37 
154.20 CFS 29.41 29.42 29.42 29.39 24.89 23 .72 23.59 23.58 
159.00 CFS 23.60 23.61 23.61 23.75 28.21 29.41 29.54 29.48 
163.80 CFS 25.02 23.84 23.71 23.69 23.71 23.72 23.72 23.56 
168.60 CFS 19.14 17.97 17.83 17.82 17.83 17.83 17.83 17.86 
173.40 CBS 22.46 23.66 23.79 23.69 19.22 18.03 17.90 17.88 .~ -- -  

178.20 CFS 
183.00 CFS 
187.80 CFS 
192.60 CPS 
197.40 CPS 
202.20 CPS 
207.00 CFS 
211.80 CPS 
216.60 CPS 
221.40 CPS 
226.20 CFS 
231.00 CFS 
235.80 CFS 

RUNOFF ABOVE BASEFLOW IBASEFLOW = .OO CFS) 
3.46 WATERSHEC INCHES; 8894 CFS-HRS; 735.0 ACRB-FEET. 



m 2 0  -----. ..--..-----------------..............---............... SCS - 
BUCKHORN-hfESA SIGNAL BUTPE FRS WIPASS MTN D N  - SBTR2OT.DAT VERSION 

09/18/'* ORIG DSGN COND - 10-DAY - RECREATED BY WOODIPATEL (8-18-001 2.04TEST 
09:35:46 PASS 1 JOB NO. 1 PAGE 20 

DURATION(HRS1 24 48 72 96 120  144 146  
FLOWICFS! 42 25 1 8  14 12 1 0 

OPERATION ADDHYT XSECTION 107  

PERK TIME IHRS) 
119 .34  
142.40 
150.37 
162.34 
174.29 

PEAK DISCRAXGEICFSI 
4577.8 

231 .1  
199 .8  
181 .9  
163.3 
1 3 8 . 4  
115.2 

82.0  

PEAK ELEVATIONIFEET) 
1761 .31  
1751 .71  
1751.49 
1751.36 

HYDROGRAPH POINTS FOR ALTERNATE = 5, STORM = 1 
HRS NAIN TIME INCREMENT = .600 hr, DRAINAGE AREA = 16.77 SQ.MI 

91 .RO CPS .50  .55 .56 .57 .92 .97 .98 1 . 0 1  . . . . . . . - - ~ ~ ~ 

96 .60 CFS 2.94 3 .26  3 .28  3 .32 5 .71  6 .15  6 .18 6.28 
101.40 CFS 9 .98  1 0 . 7 1  10 .79  10 .90  13.74 14 .40  14.54 14 .70  
106 .20  CFS 1 8 . 2 9  19 .17  19 .39  19.89 31.69 34.43 34.95 35.70 
111.00 CFS 50.25 53 .81  54 .62 56.24 85.94 93 .04 94.60 98.44 
115.80 CFS 175 193  197  314 3742 4507 4577 4473 
120.60 CPS 1589 974 921  905 587 519 513 510 
1 2 5 . 4 0  ces 423 405 403 4 0 1  358 349 348 346 .~ ..- ~ - -  ~ ~ 

130.20 CPS 3 0 1  292 291  289 243 232 2 3 1  2 3 1  
135.00 CFS 219 217 217 216 217 216 216 217 
139.80 CPS 228 2 3 1  231  231  2 3 1  2 3 1  231  230 
144.60 CFS 194  187  186 186 186 185 185 185 
149.40 CFS 197  200 200 199  187 185 184  184  
154.20 CFS 184  184  184  183 1 7 1  168 168 168  
159.00 CFS 168 167  167 168 179 182  182 1 8 1  
163.80 CFS 169 166  166  166 166  166 165 165 
168.60 CFS 153 150  149 149 149  149 149 149 
173.40 CFS 1 6 1  163  163 162 150  147 147 146 
178.20 CFS 146 146 146 145 145 145 145 144 
183.00 CFS 144 144 143 143 143 143 142 142 
1 8 7 . 8 0  CFS 142 142 1 4 1  1 4 1  1 4 1  1 4 1  140  140  
192.60 CPS 127  124 124 124 136 138  138 138  -~ - ~ ~ ~- 

197.40 CFS 123 115 110 106  114 114 111 108  
202.20 CFS 93.62 88 .41  85.63 83.19 80.93 78.80 76.81 74.95 
? n - i . n n  crs 73.23 7 1 . 6 1  70.09 69.20 80.16 81.94 8 1 . 4 9  80.45 . . . . . . . . . . .- - ~- ~ ~ 

211.80 CFS 67.60 64.07 62.89 61.94 61.08 60.26 59.49 58.77 
216.60 CFS 58 .11  57.49 57.15 56.84 56.55 56.27 55.99 56.06 
221.40 CFS 68.30 70.88 71.14 70.73 58.48 55 .71  55.26 55.01 
226.20 CFS 54 .79  5 4 . 5 8  54 .36  54.16 53.97 53 .79 53.60 53.87 

m 2 0  ............................................................ ------ SCS - 
BUCKHORN-UESA SIGNAL BUTl'E PRS W/PASS M'IW D N  - SBTR20T.DAT VERSION 

09/18/ "  ORIG DSGN COND - 10-DAY - RECREATED BY WOODIPATEL 18-18-00) 2.04TEST 
09:35:46 PASS 1 JOB NO. 1 PAGE 2 1  

235.80 CFS 53.20 53.04 52.89 51.83 26.93 21.03 19.87 19 .13  . . . - - - - 

240.60 CFS 18.44 17.77 17 .13  1 6 . 5 1  15.91 15 .33  14.78 14 .24  
245.40 CFS 13 .73  13.23 12.75 12 .29  11.85 11 .42  11 .00  10 .60  
250.20 CPS 10.22 9.85 9.49 9.15 8 .82 8 . 5 0  8.19 7.90 
255.00 CFS 7 . 6 1  7 .33 7.07 6 .81 6 .57  6.33 6.10 5.88 
259.80 CFS 5.67 5 .46 5 .26  5 .07 4.89 4 . 7 1  4.54 4 .38 
264.60 CFS 4.22 4.07 3 . 9 2  3 . 7 8  3.64 3 . 5 1  3 .38  3.26 
269.40 CFS 3 .14  3.03 2.92 2 . 8 1  2 . 7 1  2 .61 2 .52 2.43 
274.20 CFS 2 .34  2.25 2.17 2.09 2 .02 1 .94 1 .87  1 . 8 1  
279.00 CPS 1.74 1 . 6 8  1 .62  1.56 1.50 1 .45 1.40 1 . 3 4  
283.80 CFS 1.30 1 .25  1 . 2 0  1 . 1 6  1.12 1 . 0 8  1 .04  1 . 0 0  
288.60 CFS .97 .93 .90 .86 .83 .80 .77 . 75  
293.40 CFS .72 .69 .67 .64 .62 .60 .58 . 56  
298.20 CFS .53 .52 .50 

RUNOFF ABOVE BASEFLOW IBASEPLOW = .OO CFSi 
2.98 WATWSHED INCHES; 32275 CFS-HRS; 2667.2  ACW-FEET. 

DURATIONIHRS) 24 48 72 96 120  144  168  192  
FLOWlCFS) 217 167 142  73 54 1 2  4  1 

DURATIONIHRS! 207 
PLOWICFS~ 0 

OPERATION RESVOR STRUCTLTRE 2 

PEAK DISCHARGEICFS) PEAK ELEVATIONIFEET) 
303.5  1713.17 
162.5 1 7 1 2 . 6 3  

HYDROGRAPH POINTS POR ALTEENATE = 5, STORM = 1 
HRS MAIN TIME INCREMENT = ,600 hr, DRAINAGE AREA = 16 .77  SQ.MI. 

89.40 CFS .OO . O 1  . 0 1  .02 . 03  .04 .06 . 08  
94.20 CFS .10 .13 .16 .19 .25 .3 5  .45 . 55  
99.00 CFS .69  .87 1 . 0  1 . 2 4  1 . 4 8  1 . 7 9  2  1 0  2 . 4 1  

103.80 CFS 2 .75  3 .15 3 .55  3 . 9 3  4 .37 4.87 5.38 5 .87 
108.60 CPS 6 .57  7 .50 8 .45 9 . 3 8  10 .56  1 2 . 0 1  13.48 14.95 
113.40 CFS 1 6 . 9 1  19.44 22.04 2 4 . 6 4  28.56 33.98 39.59 47.12 
118 .20  CFS 116  130  140 147  152  153 154 154  
123.00 CFS 155 176  202 227 246 259 270 2 8 1  
127.80 CFS 288 294 298 302 303 303 302 3 0 1  
132.60 CFS 298 293 289 284 279 275 270 266 
137.40 CFS 262 258 255 252 250 248 247 246 
142.20 CFS 244 243 242 2 4 1  239 235 231  228 
147.00 CFS 224 2 2 1  219 216 214 213 212 2 1 1  
151.80 CFS 209 208 206 204 202 2 0 1  200 198  
156.60 CFS 197  195 192 1 9 1  189  187  186 184  
161.40 CFS 183  183 183 183 182  1 8 1  180 179  
166.20 CFS 178  177  176  175 174  172 170 169  
171.00 CFS 167  166  164 163 162  162  162 162  
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175.80 CFS 
180.60 CPS SUKtOAY TABLE 1 
185.40 CFS 
190.20 CFS 
195.00 CFS 
199.80 CFS 
204.60 CFS 
209.40 CPS 

SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL IN ORDER PERFORMED. 
A C W C T E R  FOLLOWING THE PEAK DIS-RGE TIME AND RATE (CFSI INDICATES: 

F-FLAT TOP HYDROGRAPH T-TRUNCATED HYDROGRAPH R-RISING TRUNCATED HYDROGRAPH 

XSECTION/ STANDARD PEAK DISCHARGE 
STRUCrnE CONTROL Dm1-E RUNOpp .................................... 

ID OPERATION AREA AMOUNT ELEVATION TIME RATE RATE 
(SQ MI1 (IN1 (PTI (HR) (CFS) (CSMI 

.~~ ~~ ~~ 

214.20 CFS 
219.00 CFS 
223.80 CPS 
228.60 CFS 

RAINFALL OF 7.02 inches AND 237.60 hr DURATION, BEGINS AT .O hrs 
RAINT-LE NUMBER 3, ARC 2 
MAIN TIME INCFU34EVT ,600 HOURS 

233.40 CFS 
238.20 CPS 
243.00 CFS 
247.80 CPS 
252.60 CPS 
257.40 CPS 
262.20 CFS 
267.00 CFS 
271.80 CPS 
276.60 CFS 

ALTERNATE 5 STORM 1 

XSECTION 101 RUNOFF 1.86 3.12 --. 119.83 748 402.2 
XSECTION 1 RUNOFF 1.20 3.01 -.- 119.62 467 389.2 
XSECTION 1 ADDHYD 3.06 3.07 ... 119.75 1240 405.2 
XSECTION 2 RUNOFF 1.24 2.41 ... 119.58 372 300.0 
XSECTION 2 ADDHYD 4.30 2.88 ... 119.73 1636 380.5 281.40 CFS 

286.20 CFS 
291.00 CFS XSECTION 3 RUNOFF 8 5  3.12 ... 119.73 777 420.0 

XSRCTION 3 ADDHYD 6.15 2.95 ... 119.73 2412 392.2 - - 

295 80 CFS 
STRUCTURE 1 RESVOR 6.15 2.96 1799.86 122.62 410 66.7 
XSECTION 104 REACH 6.15 2.57 .51 121.20P 115P 18.7 
XSECTION 4 RUNOPP 2.54 3.11 ..- 119.54 1030 405.5 

300.60 CFS 
305.40 CFS 
310.20 CPS 
315.00 CPS 
319.80 CPS 
324.60 CPS 

XSECTION 4 ADDHYD 8.69 2.73 ... 119.70 1135 130.6 
XSECTION 106 REACH 8.69 2.73 2.70 119.70 1135 130.6 
XSECTION 5 RUNOFF 2.00 3.40 ... 119.20 900 450.0 

RUNOFF ABOVE BASEFLOW (BASEFLOW = 
2.95 WATERSHED INCHES; 

.oo CPS) 
31924 CFS-HRS; 2638.2 ACRE 

XSECTION 5 ADDHYD 10.69 2.85 ... 119.39 2030 189.9 
XSECTION 6 RUNOFF 1.14 2.98 -.. 119.19 444 389.5 

DURRTIONLHRSI 24 48 72 96 120 144 168 192 
FLOWICFS) 216 166 155 153 147 138 127 58 

XSECTION 6 ADDHYD 11.83 2.87 --- 119.35 2474 209.1 
XSECTION 106 ADDHYD .OO 2.87 1.01 122.62 295 ****-w' 

XSECTION 7 RUNOFF .96 2.42 --. 119.10 295 307.3 
XSECTION 7 ADDHYD 12.79 2.83 ... 119.28 2767 216.3 
XSECTION 10 RUNOFF .67 2.81 ... 119.72 250 373.1 DURATION~HRSI 214 

FLOW(CFS) 21 TRUNCATED 

XSECTION 109 REACH .67 2.81 1766.99 119.72 250 373.1 
XSECTION 9 RUNOFF 1.39 3.42 ... 119.53 627 451.1 
XSECTION 109 ADDHYD 2.06 3.22 1770.18 119.68 867 420.9 
XSECTION 108 FCZACH 2.06 3.22 1757.97 119.68 867 420.9 
XSECTION 8 RUNOFF 1.92 3.72 ... 119.20 951 495.3 

EXECUTIVE CONTROL ENDCMP COMPUTATIONS COMPLETED FOR PASS I 

XSECTION 108 ADDHYD 3.98 3.46 1759.91 119.43 1812 455.3 
XSECTION 109 ADDHYD .00 3.46 - - -  .oo 0 ""**" 
XSECTION 107 REAM 3.98 3.46 1757.02 119.43 1812 455.3 
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SUMMARY TABLE 1 

XSECTION/ STmARI PEAK DISCHARGE 
S T R " W  CON*',L DRAIrnGE RUNOFF .................................... 

ID OPERATION AEZA AMOUNT ELEVATION TIME RATE RATE 
(SQ MI1 (IN1 (FT) IHRI (CPS) ICSMI 

ALTERNATE 5 STORM 1 ~ ~-~~~~ - ........................... 
XSECTION107 ADDHYD 16.77 2.98 1761.31 119.34 4578 273.0 
STRUCTURE 2 RESVOR 16.77 2.95 1713.17 130.36 304 18.1 

SIiMMRRY TABLE 2 
.---.---------- 

MODIFIED Am-KIN REACH ROUTING IN ORDER PWFORMED. 
QUESTION MLRK ( 7 )  AFTER: OUTFLOW PEAK - MAX. NUMBER ROUTING ITERATIONS USED; 

LENGTH FACTOR - VALUE k' GREiiTER THhN 1.0; 
Am-KIN COEPP - VALUE C GRBATER THIW 0.667. 

HYDROGRAPH INFORNATION ROUTING PARAMETERS 
....................................................... 

FLOOD INFLOW OUTFLOW Q-A EQ. PERK Am- 
XSEC REACH PLAIN ................................. LENGTH RATIO KIN 
ID LENGTH LENGTH PEAK TIME PEAK TIME COEPP POWER PACTOR QII COEPP 

(FTI (FT) (CPSI IHR) (CFSI (HRI (XI (MI (k'l IQ'I iC1 

BASEFLOW IS .O CPS 

ALTERNATE 5 STORM 1 



TR20 .................................................................. SCS 
BUCKHORN-MESA SIGNAL BUTI% FRS WIPASS MTN DIV - SBTR20T.DAT VERSION 

09 /18 / '*  ORIG DSGN COND - 10-DAY - RECREATED BY WOODIPATEL (8-18-001 2 .04TEST 
0 9 : 3 5 : 4 6  SUEW.RY. JOB NO. 1 PAGE 2 6  

m Y  TABLE 3 

XSECTIONI DRAINAGE ........ STRUCTURE AREA STORM NUMBERS.. 
I D  ISQ M I )  1 

STRUCTURE 2 1 6 . 7 7  
........................... 

ALTERNATE 5 3 0 4  

STRUCTIiRE 1 6 . 1 5  
........................... 

ALTERMLTE 5 4 1 0  

XSECTION 1 3 . 0 6  
........................... 

ALTERNATE 5 1 2 4 0  

XSECTION 2 4 . 3 0  
........................... 

ALTERNATE 5 1 6 3 6  

XSECTION 3 6 . 1 5  
........................... 

ALTERNATE 5 2 4 1 2  

XSECTION 4 8 . 6 9  
-.------------------------- 

ALTERNATE 5 1 1 3 5  

XSECTION 5 1 0 . 6 9  ........................... 
ALTERNATE 5 2 0 3 0  

XSECTION 6 1 1 . 8 3  

ALTERNATE 5 2474 

XSECTION 7 1 2 . 7 9  

ALTERNATE 5 2 7 6 7  

XSECTION 8 1 . 9 2  

ALTERNATE 5 951 

XSECTION 9 1 . 3 9  

XSECTION 1 0  . 6 7  

ALTmNhTE 5 2 5 0  

XSECTION 1 0 1  1 . 8 6  

ALTERNATE 5 7 4 8  

XSECTION 1 0 4  6 .15  
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TABLE 3 ~ ~~~~~~~~ ~ 

............... 
S T R Y  31SC:JATZES 1CPS AT XSSZTICP!; XI5 ST2L':7UkPS POh ALL .LL?iSIL\T?S 
I L APTF3 O l ' V l C W  ?EX,. - RII!:G TRR:CATt t.Y3XOG?h4'1 

XSECTIONf DRAINAGE 
.......... STRUCTURE AREA STORM NUMBERS 

ID ISQ M I )  1 

XSECTION 104 6.15 
........................... 

ALTERNATE 5 115 

XSECTION 106 .OO 

ALTEFWATE 5 295 

XSECTION 107 16.77 

ALTERNATE 5 4578 

XSECTION 108 3.98 

ALTERNATE 5 1812 

XSECTION 109 .OO 

SCS TR-20, VERSION 2.04TEST 
PILES 

INPUT = SBTR2OT.DAT 
OUTPUT = SBTR2OT.OUT 

PILES GENERATED - DATED 09/18/",09:35:46 

, GIVEN DATA PILE 
, DATED 09/18/",09:35:46 

NONE! 

TOTAL NUMBER OF m I N G S  = 18, MESSAGES = I 

JOB ENDED AT 09:35:47 
**' TR-20 W N  COMPLETED "* 



* * * *a* * * ,  "'80-80 LIST OP INPUT DATA FOR TR-20 HYDROLOGY"**"""******** 

JOB TR-20 
TITLE 000 SIGNAL BUTTE PRS W/PASS MTN DIVERSION - RECRERTED BY WOODIPATEL 
TITLE 000 ORIGIWL DESIGN CONDITIONS + NEW STAGE-STORAGE CURVES SBTR-20b.DAT 
5 8AINFL I .5 
8 0.0 ,008 ,017 ,026 ,035 
8 ,045 ,055 ,065 .076 .087 

"'30-80 LIST OF INPUT DATA 

9 mDTBL 
2 XSECTN 102 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 103 
8 
8 
8 
8 
8 

9 ENDTBL 
5 RAINFL 2 
8 0.0 
8 ,028 
8 ,063 
8 .I09 

8 
8 
8 
9 ENDTBL 
2 XSECTN 104 
8 
8 

8 
8 
8 
9 ENDTBL 
2 XSECTN 106 
8 
8 

8 ,979 984 ,989 1. 1. 
9 ENDTBL 

9 ENDTBL 
2 XSECTN 107 
8 



"""'*" "****L**80-80 LIST OF INPUT DATA 

8  
8  
8  
8 
8  
8  
8 
8  
9  ENDTBL 
2  XSECTN 1 0 8  
8  
8  
8  
8  
8  
8 
8  
8  
8  
8  

9  ENDTBL 
6  RUNOFF 1 1 0 1  5  1 . 8 6  8 0 .  1 . 2 1  1 0 0 1 0 1  
6  RUNOFF 1 1 6  1 . 2  7 9 .  . 6 7  1 0  0  1 0  1 
6  ADDHYC 4  1 5  6  7  1 0 0 1 0 1  
6  REACH 3  1 0 2  7  5  2 5 0 0 .  0 0 3 0 0 0  
6  RUNOFF 1 2 6  1 . 2 4  7 5 .  - 5 9  1 0 0 1 0 1  
6  ADDHIT 4  2  5  6  7  1 0 0 1 0 1  
6  REACH 3  1 0 3  7  5  2 5 0 0 .  0 0 0 0 0 0  
6  RUNOFF 1 3 6 1 . 8 5  8 0 .  . 9 1  1 0 0 1 0 1  
6  ADDDDKYD 4  3 5  6  7  1 1 0 1 0 1  
6  SAVMOV 5  1 7  6  
6  RBSVOR 2  1 6  7  1 7 9 1 . 9 4  
6  DIVERT 6  1 0 4  7  4  1 1 1 5 .  1. 
6  REACH 3  1 0 4  4  5  6700.  

9  ENDTBL 
2  XSECTN 1 0 9  1 . 0  
8  1 7 6 3 . 6  0 . 0  6  RUNOFF 1 4  6  2 . 5 4  8 0 .  . 5 4  1 0 0 1 0 1  

6  4DDHYC 4  4  5  6  7  1 0 0 1 0 1  
6  DIVERT 6  1 0 4  7 5  2  3 4 5 4 .  1. 0 0 0 0 0 0  
6  ADDHYL 4  1 0 4  1 2  4  0 0 0 0 0 0  
6  FSACH 3  1 0 6  5  3  3 7 0 0 .  1 0 0 1 0 1  
6  RUNOFF 1 5  6  2 .  8 2 .  . 4 3  1 0 0 1 0 1  
6ADDHYD4 5  3 6 7  1 0 0 1 0 1  
6  DIVERT 6 1 0 6  7  5  2  6 2 9 6 .  1. 0  0  0  0  0  0  
6  RUNOFF 1 6  6  1 . 1 4  7 9 .  . 4 2  1 0 0 1 0 1  
6  ADDHYD 4  6  5  6  7  1 0 0 1 0 1  
6 SAVMOV 5 6  7  5 

9  ENDTBL 
3  STRUCT 0 1  
8  1 7 9 1 . 9 4  0 . 0 0  
8  1 7 9 3 .  0 . 0 1  
8  1 7 9 4 . 1  0 . 0 2  
8  1 7 9 4 . 5  2 6 . 3  
8  1 7 9 5 .  7 4 . 4  

6 S A V M O V 5 1 0 6  7  1 
6  RUNOFF 1 7  6  - 9 6  7 5 .  . 2 3  1 0  0  1 0  1 
6  ADDHYD 4  7  5  6  7  1 1 0 1 0 1  
6  SAVMW 5  7  7  2  
6  RUNOFF 1 1 0  7 . 6 7  7 8 .  . 8 9  1 0 0 1 0 1  
6  DIVERT 6 1 1 0  7  5 3 8 2 0 .  1. 0  0  0  0  0  0  
6  REACH 3  1 0 9  5  4  2 7 0 0 .  1 0 0 1 0 1  
6  ZUNOFF 1 9  6 1 . 3 9  8 2 .  55  1 0 0 1 0 1  
6  ADDHYT 4  1 0 9  4  6 7  1 0 0 1 0 1  
6  DIVERT 6  1 0 9  7  5  4  2 5 4 6 .  1. 0 0  0  0  0  0 
6  RC?CH 3  1 0 8  5  6  2 1 0 0 .  1 0 0 1 0 1  
6 RUNOFF 1 8  5 1 . 9 2  8 4 .  . 4 2  1 0 0 1 0 1  
6ADDDDKYD4108 5 6 7  l l 0 l O l  

6 S A V M O V 5 1 0 6  5  3  
6  DIVERT 6  1 0 8  7  5  4  5253.  1. 
6  REACH 3  1 0 7  5  6  5300.  



ENDCMP 1 
7 COMPUT 7 101 2 
ENDCMP 1 

TR20 .-..........----------------....--------------------- .------ SCS - 
SIGNAL BUTTE FRS WIPASS MTN DIVERSION - RECREATED BY WOODIPAT2 VERSION 

09/18/** ORIGINAL DESIGN CONDITIONS + NEW STAGE-STORAGE CURVES SBTR-20h2.04TEST 
09:32:48 PASS 1 JOB NO. 1 PAGE 1 

EXECUTIVE CONTROL INCRFM MAIN TIEPE INCRXW2NT = ,200 HOURS 

EXECUTIVE CONTROL COMPUT FROM XSECTION 101 TO STRUCTURE 2 
STARTING TIME = .00 RAIN DEPTH i 3.94 RAIN DURATION = 1.00 
ANT. RUNOFF COND. = 2 MAIN TIME INCREMENT = ,200 HOURS 
ALTERNATE NO. = 5 STORM NO. = 1 RAIN TRBLE NO. = 2 

OPERATION RUNOFF XSECTION 101 

PEAK TIMEIHRS) PEAK DISCHARGE (CFS) PEAK ELEVATIONIFEET) 
12.58 1010.6 (RUNOFF) 
21.76 50.9 (RUNOFF) 
23.77 43.5 (RUNOFF1 

RUNOPF ABOVE BASEFLOW (BASEELOW = .00 CFS) 
1.99 WATWSHED INCHES; 2390 CFS-HRS; 197.5 ACRE-FEET. 

DURATION(HRS) 2 4 6 8 10 12 14 16 
FLOWLCFS) 238 113 82 62 51 44 23 5 

DURATIONIHRSI 13 
PLOWicFSl 0 

OPERATION RUNOPF XSECTION 1 

PEAK TIMEIHRSI PEAK DISCHARGE (CFS) PEAK ELEVATIONiFEETl 
12.22 900.0 i RUNOFF) 
21.67 32.7 (RUNOFF) 
23.67 23.1 (RUNOFPI 

RUNOPP ABOX'E 3ASEFLOW (BASEFLOW = 0 0  CFS) 
1.91 WATERSHED INCHES; 1431 CFS-HRS; 122.4 ACRE-FEET. 

DURATIONIHRS) 2 4 6 8 10 12 14 16 
FLOWiCFSI 129 69 51 39 32 23 14 1 

OPEPdTION ADDHYD XSECTION 1 



TR20 ---- ----------------------------------------.---.---.--.....-..-.- SCS - 
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09:32:48 PASS 1 JOB NO. 1 PAGE 2 

PEAK TIME (H8S) PEAK DISCmGElCFSl PEAK ELEVATION(PEET) 
12.37 1728.9 (NULL) 
21.68 83.5 (NULL) 
23.69 71.5 (NULL) 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFS) 
1.96 WATERSHED INCHES; 3870 CFS-HRS; 319.8 ACRE-FEET. 

DURATIONLHRS) 2 4 6 8 10 12 14 16 
FLOWlCPSl 471 194 131 101 83 71 39 7 

DURATION(HRS) 18 
FLOW(CFS) 0 

OPERATION RUNOFF XSECTION 2 

PERK TINEIHRSI 
12.18 
19.31 

PEAK DISCmGE(CFS) PEAK ELEVATION(FEET) 
808.7 (RUNOFF) 
36.6 IRUNOFPI 

21.63 31 3 (RUNOPPI 
23.63 27.0 (RUNOFPI 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS1 
1.62 WATERSHED INCHES; 1297 CFS-'IRS; 107.2 ACRE-FEET. 

DURATION(HRS1 2 4 6 8 10 12 14 15 
PLOWlCPS) 113 63 46 36 30 26 6 0 

OPERATION ADDHYD XSECTION 2 

PEAK TIMEIHRSl PEAK DISCmGE (CFS) PEAK ELEVATIONIFEET) 
12.48 2188.1 (NULL) 
21.71 114.2 LNULLI 
23.71 97.7 (NULL) 

RUNOFF ABOVE BASEPLOW (BASEFLOW = .OO CFSl 
1.86 WATERSHED INCHES; 5167 CPS-HXS; 427.0 ACRE-FEET. 

DURATION(HRS) 2 4 6 8 10 12 14 16 
FLOW(CFS1 594 257 182 138 114 98 45 6 

DURATION(HRS) 18 
FLOW(CFS1 0 

OPERATION RUNOFF XSECTION 3 
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PEAK TIME(HRS) 
12.38 
21.78 
23.77 

PEAK DISCHARGEICFSI PEAK ELEVATIONIPEET) 
1217.7 (RUNOFF) 
50.8 (RUNOW1 
43.5 (RUNOFF) 

RUNOFF ABOVE BASEPLOW (BASEPLOW = .OO CFS) 
1.99 WATERSXED INCHES; 2377 CFS-HRS; 196.4 ACRE-FEET. 

DURATIONIHRS) 2 4 6 8 10 12 14 16 
FLOW(CPS) 255 114 79 61 51 44 23 3 

DURIITION(HRS) 17 
FLOWICFS) 0 

OPEFATION ADDHYD XSECTION 3 

PEAK TIME (HRSI 
12.61 
21.80 

PEAK DISCHRRGE(CFS1 PEAK ELNATIONLFEETI 
3125.4 (NULL1 
164.8 [NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 5. STORM = 1 
HRS MAIN TIME INCREMENT = ,200 hr, DRAINAGE ARFA = 6.15 SQ.NI. 
8.60 CPS .31 .92 2.12 4.01 6.94 10.81 15.99 22.50 
10.20 CPS 30 40 54 70 91 119 157 236 - - ~~~ - ~ 

11.80 CPS 493 1170 2128 2895 3125 2936 2561 2147 
13.40 CFS 1751 1414 1156 961 813 703 619 555 
15.00 CFS 507 468 437 410 386 364 343 325 
16.60 CFS 309 296 286 279 273 267 260 252 
18.20 CFS 244 235 226 218 211 206 203 201 
19.80 CFS 199 195 190 186 182 178 174 168 
21.40 CPS 165 164 165 164 162 159 156 153 
23 00 CFS 149 144 141 140 141 140 136 125 
24.60 CPS 104 79 56 39 26 17 11 7 
26.20 CFS 4.36 2.81 1.80 1.15 .74 .48 

RUNOFF ABOVE BASEPLOW IBASEFLOW = .OO CFSI 
1.90 WATEXSdED INCHES; 7544 CFS-HRS; 623.4 ACRE-FEET. 

'** MESSAGE - STRUCTIIRE 1, USER ENTEReD STARTING ELFVATION OR STRUCTURE TABLE 
STARTS 2.16 FEET BELOW ASSUMED CREST ELEVATION AT 1794.10. 
THIS CAN DECRPJSE OUTPLOW HYDROGRRPH VOLbXE. * * *  
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OPERATION RESVOR STRUCTURE 1 

PEAK TIME(HFS) 
24.52 

PEAK DISCHARGEWFS) PEAK ELEVATION(PEET! 
112.2  1799.08  

HYDROGRAPH POINTS FOR ALTERNATE = 5, STORM = 1 
HRS m I N  TIME INC- = ,200 hr. DRAINAGE ARE& = 6 . 1 5  SO.MI. ~~~ ~ 

1 1 . 8 0  CFS . O O  . 0 1  . 0 1  102 5 7 . 2 7  93 .53  9 6 . 9 9  99.54 
1 3 . 4 0  CPS 1 0 2  1 0 3  1 0 4  105 1 0 6  1 0 6  1 0 7  1 0 7  
1 5 . 0 0  CPS 1 0 7  1 0 8  1 0 8  1 0 8  1 0 9  1 0 9  1 0 9  1 0 9  -~ ~~ ~~ 

1 6 . 6 0  CPS 1 0 9  1 1 0  1 1 0  1 1 0  1 1 0  1 1 0  1 1 0  1 1 0  
1 8 . 2 0  CPS 1 1 0  111 111 111 111 111 111 111 
1 9 . 8 0  CPS 111 111 111 111 111 112 1 1 2  1 1 2  
2 1 . 4 0  CPS 1 1 2  1 1 2  1 1 2  112 1 1 2  1 1 2  1 1 2  1 1 2  
2 3 . 0 0  CPS 1 1 2  1 1 2  1 1 2  1 1 2  1 1 2  112 1 1 2  1 1 2  
24.60 CFS 1 1 2  1 1 2  1 1 2  112 1 1 2  1 1 2  1 1 2  1 1 2  
2 6 . 2 0  CPS 1 1 2  1 1 2  111 111 111 111 111 111 
2 7 . 8 0  CPS 111 111 111 111 111 1 1 0  1 1 0  1 1 0  
2 9 . 4 0  CFS 1 1 0  1 1 0  1 1 0  1 1 0  1 1 0  1 1 0  1 1 0  1 0 9  
3 1 . 0 0  CFS 1 0 9  1 0 9  1 0 9  1 0 9  1 0 9  1 0 9 .  1 0 9  1 0 9  
3 2 . 6 0  CFS 1 0 9  1 0 9  1 0 8  1 0 8  1 0 8  1 0 8  1 0 8  1 0 8  
3 4 . 2 0  CPS 1 0 8  1 0 8  1 0 8  1 0 8  1 0 8  1 0 7  1 0 7  1 0 7  
3 5 . 8 0  CPS 1 0 7  1 0 7  1 0 7  1 0 7  1 0 7  1 0 7  1 0 7  1 0 7  
3 7 . 4 0  CPS 1 0 6  1 0 6  1 0 6  1 0 6  1 0 6  1 0 6  1 0 6  1 0 6  
3 9 . 0 0  CFS 1 0 6  1 0 6  1 0 6  105 105 1 0 5  105 1 0 5  
40 .60  CPS 105 105 1 0 5  1 0 5  105 1 0 5  1 0 4  1 0 4  
4 2 . 2 0  CPS 1 0 4  1 0 4  1 0 4  1 0 4  1 0 4  1 0 4  1 0 4  1 0 4  
4 3 . 8 0  CPS 1 0 4  1 0 3  103 103 1 0 3  103 1 0 3  1 0 3  
45.40 CPS 1 0 3  1 0 3  1 0 3  103 1 0 2  1 0 2  1 0 2  1 0 2  
4 7 . 0 0  CFS 1 0 2  1 0 2  1 0 2  102 1 0 2  1 0 1  1 0 1  1 0 1  
4 8 . 6 0  CPS 1 0 1  1 0 1  1 0 1  1 0 1  1 0 1  1 0 1  1 0 0  1 0 0  
5 0 . 2 0  CFS 1 0 0  1 0 0  1 0 0  1 0 0  1 0 0  1 0 0  1 0 0  99  
5 1 . 8 0  CFS 9 9 . 3 0  9 9 . 1 9  9 9 . 0 8  98 .97  9 8 . 8 6  98 .74  9 8 . 6 3  98 .52  
5 3 . 4 0  CFS 9 8 . 4 1  9 8 . 3 0  9 8 . 1 9  98 .03  9 7 . 9 7  97 .86  97 .74  97 .63  
5 5 . 0 0  CPS 9 7 . 5 2  9 7 . 4 1  9 7 . 3 0  97 .19  97 .08  9 6 . 9 7  96 .86  9 6 . 7 6  
5 6 . 6 0  CPS 9 6 . 6 5  9 6 . 5 4  96 .43  96 .32  9 6 . 2 1  96.09 95 .96  9 5 . 8 3  
5 8 . 2 0  CPS 95.70 9 5 . 5 7  95 .43  9 5 . 3 0  95 .17  95.04 9 4 . 9 1  9 4 . 7 8  
5 9 . 8 0  CPS 94 . 6 6  9 4 . 5 3  94 .40  9 4 . 2 7  94 .14  9 4 . 0 1  93 .88  9 3 . 7 5  
6 1 . 4 0  CPS 9 3 . 6 3  9 3 . 5 0  9 3 . 3 7  93 .24  93 .12  92 .99  92 .86  9 2 . 7 4  
6 3 . 0 0  CPS 9 2 . 6 1  9 2 . 4 8  9 2 . 3 6  9 2 . 2 3  92 .10  91 .98  91 .85  91 .73  
6 4 . 6 0  CFS 91.60  9 1 . 4 8  9 1 . 3 5  9 1 . 2 3  89 .14  86 .58  84 .08  8 1 . 6 6  
6 6 . 2 0  CFS 7 9 . 3 1  77 .02  7 4 . 8 0  7 2 . 8 7  71 .04  69 .25  6 7 . 5 1  6 5 . 8 1  
6 7 . 8 0  CPS 6 4 . 1 5  62 .54  6 0 . 9 6  5 9 . 4 3  57 .93  56 .48  55 .06  5 3 . 6 7  
6 9 . 4 0  CPS 52.32  5 1 . 0 0  49 .72  48.47 47 .25  46 .06  44 .90  4 3 . 7 7  
7 1 . 0 0  CFS 4 2 . 6 7  4 1 . 6 0  4 0 . 5 5  39 .53  3 8 . 5 4  3 7 . 5 7  36.62 3 5 . 7 0  
7 2 . 6 0  CFS 3 4 . 8 0  3 3 . 9 3  3 3 . 0 7  3 2 . 2 4  31 .43  3 0 . 6 4  2 9 . 8 7  29 .12  
7 4 . 2 0  CFS 2 8 . 3 8  2 7 . 6 7  2 6 . 9 7  2 6 . 3 0  25.82 25 .36  24 .91  2 4 . 4 6  
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79.00 CFS 17.98 1 7 . 6 6  1 7 . 3 4  1 7 . 0 3  16.73 1 6 . 4 3  1 6 . 1 3  1 5 . 8 4  
80.60 CPS 1 5 . 5 6  1 5 . 2 3  1 5 . 0 0  14.73 14 .47  1 4 . 2 1  13 .96  1 3 . 7 1  
82 .20  CFS 1 3 . 4 6  1 3 . 2 2  1 2 . 9 3  1 2 . 7 5  1 2 . 5 2  1 2 . 3 0  1 2 . 0 7  1 1 . 8 6  
8 3 . 8 0 C F S  1 1 . 6 5  11 .44  11 .23  11 .03  1 0 . 8 3  10 .64  1 0 . 4 5  1 0 . 2 6  
8 5 . 4 0  CPS 1 0 . 0 8  9.89 9.72 9.54 9 . 3 7  9.20 9 . 0 4  8.88 
87.00 CPS 8 . 7 2  8 . 5 6  8 . 4 1  8 . 2 6  

RUNOPP ABOVE BASEELOW (BASEFLOW = . O O  CPSI 
1 . 5 5  WATERSHED INMES; 6170 CPS-HRS; 5 0 9 . 9  ACRE-FEET. 

DURATION(HRS! 7 2  7 5  
PLOW(CPS) 11 8 TRUNCATED 

'** WARNING - XSECTION 104, INSIiPPICIENT LOW PLOW PATING, PEAK PLON. LESS THAN 
2ND TABLE VALUE. THIS REACH ROUTING MAY BE INCORRECT, 
UNLESS NEW RATING TABLE VALUES RRE INSERTED. *** 

OPERATION REACH XSECTION 1 0 4  

PW( TIME IHRS! PEAK DISCHARGE (CFS! PEAK ELNATION(FEET) 
24.77  1 1 2 . 2  .50  

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFS) 
1 . 5 5  WATERSHED INCHES; 6168 CFS-HRS; 5 0 9 . 8  ACRE-FEET. 

DURATION(HRS1 8 1 6  2 4  3 2  40 4 8  56  64  
PLOW(CFS! 111 1 0 9  1 0 6  1 0 3  98  9 4  57  22  

DURATION(HRS1 7 2  7 5  
FLOW(CPS! 11 8 TRUNCATED 

OPERATION RUNOFF XSECTION 4 

PERK TIMEIHRS! 
1 2 . 1 5  
1 9 . 3 1  
2 1 . 6 1  
2 3 . 6 1  

PEAK DISCmGE(CFS1 PEAK ELEVATIONIFEET) 
2179.9 (RUNOFF) 

83 .4 iRUNOFPl 
7 1 . 4  (RUNOFF) 
6 1 . 3  (RUNOFF) 

RUNOFF ABOVE USEFLOW (BASEPLOW = . O O  CFSI 
1 . 9 9  WATERSHED INCHES; 3255 CFS-HRS; 2 6 9 . 0  ACRE-FEET. 

~ -~ ~ - -  - ~ 

7 5 . 8 0  CFS 24.02  2 3 . 5 9  2 3 . 1 7  2 2 . 7 5  2 2 . 3 4  21 .94  21.55 2 1 . 1 6  
77 .40  CFS 2 0 . 7 8  2 0 . 4 1  2 0 . 0 4  19 .68  19 .33  1 8 . 9 8  1 8 . 6 4  1 8 . 3 1  
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DURATIONIHRS) 2 4 6 8 10 12 14 16 
PLOW(CFS) 260 145 108 83 70 61 31 3 

DUP.ATION(HRS) 17 
FLOW(CPS) 0 

OPERRTION AEDKYD XSECTION 4 

FEPJ( TIHE (HRSI PEAK DISCHARGE(CPS1 PERK ELEVATION(FEET1 
12.15 2179.9 (NULL) 
19.36 194.3 (NULL1 
21 6 1  183.1 (NULL) 
23.61 173.4 (NULL1 

RUNOPF ABOVE BASEFLOW (BASEFLOW = .OO CPSI 
1.68 WATERSHED INCHES; 9423 CPS-HRS; 778.8 ACRE-FEET. 

DURATIONIHRSI 72 78 
FLOW(CFS1 15 8 TRUNCATD 

'*' WIUNING - ROUTING COEFFICIENT LC1 EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INCREMENT FOR XSECTION 106. a*. 

OPERATION REACH XSECTION 106 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFSI 
1.68 WATERSHED INCHES; 9423 CFS-HRS; 778.8 ACRE-FEET 

DURATIONIHRS) 8 16 24 32 40 48 56 64 
FLOW(CPS1 194 111 107 104 100 95 74 29 

DURATIONlHRSl 72 78 
FLOWICFS) 15 8 TRUNCATED 
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PEAK DISCHARGEICFS) PEAK ELEVATION(PEET1 
2048.6 (RUNOFPI 
68.2 (RUNOFPI 
59.0 (RUNOPFI 
50.7 (RUNOFF) 

RUNOPP ABOVE BASEFLOW (BASEPLOW = .OO CPSI 
2.14 WATERSHED INCHES: 2762 CFS-HRS; 228.2 ACZCRE-FEET. 

DURATION(HRSI 17 
FLOWICFS) 0 

OPERATION ADDKYD XSECTION 5 

PEAK TIME(HRSI 
12.10 
19.34 

PEAK DISCHARGE(CFS1 PEAK ELEVATION(PEET1 
4157.5 (NULL) 
262.5 (NULL1 

RUNOFF ABOVE BASEPLOW (B4SEFLOyI = .OC CPS) 
1.77 WATERSHED INCHES; 12182 CFS-HRS; 1006.7 ACRE-FEET. 

DURATIONIHRSI 8 16 24 32 40 48 5 6 64 
FLOW(CPSI 262 112 108 104 100 96 80 32 

DURAT:ON(XRSl 72 79 
FLOW(CPS1 15 9 TRUNCATED 

OPERATION R'JNOFF XSECT13N 6 

PEAK TIME IHRS) 
12.06 
19.33 
21.55 
23.55 

PEAK DISCHARGEICPS) PEAK ELEVATIONIFEETI 
1030.8 (RUNOFF) 
36.7 (RUNOFF) 
31.9 (RUNOPP) 
27.4 IRUNOPP) 

RUNOFF ABOVE RhSEFLOW (BASEFLOW = .00 CPSI 
1.91 WATERSHED INCHES; 1408 CFS-HRS; 116.3 ACM-FEET. 

OPERATION RUNOFF XSECTION 5 
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DURATION (HRS) 2 4 6 8 10 12 14 16 
PLOW(CFS1 119 65 47 37 31 27 13 1 

OPERATION ADDHYD XSECTION 6 

PEAK TIMEIHRSI PEAK DISCHARGEICPS) PEAK ELEVATIONIFEET) 
5213.0 INWLL) 
299.2 IWLLI 
273.9 (NULL) 

RUNOFF ABOVE BASEPLOW (RASEFLOW = .OO CFSI 
1.78 WATERSHED INCHES; 13582 CPS-HRS; 1122.4 ACFC-FEET. 

DURATIONIHRS) 72 79 
FLOWICFS) 15 9 TRUNCATED 

OPERATION ADDHYD XSECTION 106 

"' MESSAGE - KYDROGRAPH CONTAINS NO FLOW 

RUNOFF ABOVE BASEFLOW (BASEFLOW i .OO CFSI 
399 CPS-WS: 1122.4 ACRF-FEET 

OPERATION RUNOFF XSECTION 7 

PEAK TIME(HRS1 
11.93 
16.90 
19.31 
20.31 
21.43 

PEAK DISCHARGEICFS) PEAK ELEVATION(FEET) 
833.8 (RUNOFF1 

IRUNOFFJ 
(RUNOFF1 
(RUNOFF) 
IRUNOFFI 

22.30 21.7 IRUNOFFI 
23.43 21.6 (RUNOFF1 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFS) 
1.61 WATERSHED INCHES; 996 CFS-HRS; 82.3 ACRE-FEET. 

.-. >,',?:%i!!l!; - >:.!.I?! T::E ::'Z?ZXt2!T .2:3 :S Y:,.C.TEF 7.2%:: >C% .> T<F 
I P T I C !  2 3  FOX 5TjilhT3KSiiEI K;E:7I'jV - 
'.?!IS ::ILL D P T I  TIiE C?Y:'TT3 ?EAX 81' :33U? -j.?% ... 

OPERATION ADDKYD XSECTION 7 

PEAK TIMEIWS) PERK DISCHRRGEICFSJ PEAK ELEVATIONIPEETI 
12.07 5926.2 (NULL1 
19.33 327.6 (NULL1 
21.56 298.5 (NULL1 
23.56 272.7 (NULL) 

HYDROGRAPH POINTS POR ALTERNATE = 5, STORM = 1 
HRS MAIN TIME INCREMENT = ,200 hr, DRAINAGE AREA = 12.79 SQ.MI. 
7.60 CFS .07 .64 1.12 2.62 5.55 7.58 13.30 18.66 
9.20 CPS 25 36 43 57 68 87 113 133 
10.80 CPS 182 221 297 410 898 3627 5784 5345 
12.40 CPS 3395 2284 1618 1249 1045 893 815 732 
14.00 CFS 677 638 601 580 554 536 517 494 
15.60 CFS 479 454 437 424 411 405 403 403 
17.20 CFS 397 386 379 367 357 347 335 329 
18.80 CFS 328 327 327 327 326 315 307 303 
20.40 CFS 302 300 289 281 284 294 298 289 
22.00 CFS 281 278 277 275 264 255 258 269 
23.60 CFS 272 263 255 217 158 129 118 114 
25.20 CFS 113 112 112 112 112 112 112 112 
26.80 CFS 112 111 111 111 111 111 111 111 
28.40 CFS 111 111 111 110 110 110 110 110 
30.00 CFS 110 110 110 110 110 110 109 109 
31.60 CPS 109 109 109 109 109 109 109 109 
33.20 CPS 109 108 108 108 108 108 108 108 
34.80 CPS 108 108 108 107 107 107 107 107 -~ ~ ~ - -  

36.40 CPS 107 107 107 107 107 107 106 106 
38.00 CFS 106 106 106 106 106 106 106 106 
39.60 CFS 106 105 105 105 105 105 105 105 
41.20 CPS 105 105 105 105 104 104 104 104 - - 

42.80 CPS 104 104 104 104 104 104 104 103 
44.40 CFS 103 103 103 103 103 103 103 103 
46.00 CPS 103 103 103 102 102 102 102 102 
47.60 CPS 102 102 102 102 101 101 101 101 
49.20 CPS 101 101 101 101 100 100 100 100 
50.80 CPS 100 100 100 100 100 99 99 99 
52.40 CPS 99.12 99.01 98.90 98.79 98.67 98.56 98.45 98.34 
54.00 CFS 98.23 98.12 98.01 97.90 97.79 97.68 97.57 97.46 
55.60 CFS 97.34 97.23 97.12 97.01 96.90 96.80 96.69 96.58 
57.20 CFS 96.47 96.36 96.25 96.13 96.00 95.88 95.74 95.61 
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58.80 CPS 95.48 95.35 95.22 95.09 94.96 94.83 94.70 94.57 
60.40 CFS 94.44 94.32 94.19 94.06 93.93 93.80 93.67 93.55 
62.00 CPS 93.42 93.29 93.16 93.04 92.91 92.78 92.65 92.53 
63.60 CPS 92.40 92.28 92.15 92.02 91.90 91.77 91.65 91.52 
65.20CPS 91.40 91.27 89.72 87.43 84.99 82.57 80.19 77.89 
66.80 CPS 75.64 73.63 71.74 69.93 68.17 66.45 64.78 63.15 
68.40 CPS 61.56 60.01 58.50 57.03 55.59 54.19 52.83 51.50 ~~ ~~ ~~~ ~ ~ 

70.00 CPS 50.21 48.94 47.71 46.51 45.34 44.20 43.09 42.00 
71.60 CPS 40.95 39.92 38.91 37.93 36.98 36.05 35.14 34.26 
71.20 CPS 33.39 32.55 31.74 30.94 30.16 29.40 28.66 27.94 - -~ - - -  -~ ~~ - -  ~~ - ~ 

74.80 CPS 27.24 26.55 26.02 25.54 25.08 24.63 24.18 23.75 
76.40 CPS 23.33 22.91 22.50 22.09 21.70 21.31 20.92 20.55 
78.00 CPS 20.18 19.82 19.46 19.11 18.77. 18.43 18.10 17.78 
79.60 CPS 17.46 17.15 16.84 16.54 16.24 15.95 15.66 15.38 
81.20 CFS 15.11 14.84 14.57 14.31 14.05 13.80 13.55 13.31 
82.80 CPS 13.07 12.84 12.60 12.38 12.16 11.94 11.73 11.52 
84.40CPS 11.31 11.10 10.91 10.71 10.52 10.33 10.14 9.96 
86.00 CFS 9.78 9.61 9.44 9.27 9.10 8.94 8.78 

RUNOFF ABOVE BASEPLOW IBASEFLOW s .OO CPSI 
1.77 WATERSHED INCHES; 14578 CPS-HRS; 1204.7 ACRE-PET 

DURATION!HRSl 8 16 24 32 40 48 56 64 
FLOWICFSI 327 112 108 104 100 96 83 33 

DJRATION!HRS) 72 79 
FLOWICES1 15 9 TRUNCATED 

OPERATION RUNOPP XSECTION 10 

PEAK TIME IHRSI PEAK DISCHARGE(CPS1 PEAK ELWATIONIFEETI 
12.37 405.0 (RUNOFPI 
21.77 17.7 IRUNOPFI 
23.76 15.2 (RUNOFF1 

RUNOFF ABOVE SASEPLOW (BASEPLOW = .OO CFSI 
1.84 WATERSHED INCHES; 794 CFS-HRS; 65.6 ACRE-FEET 

DURPTiON(KRS1 2 4 6 8 10 12 14 16 
FLOWICFSI 86 38 27 21 18 15 7 0 

OPERATION REACE XSECTION 109 

PEAK TIMEiHRS) PEAK DISCHARGE !CPSl PEAK ELWATION!FEETI 

a TR2" SCS - - - 
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RUNOFP ABOVE MEPLOW IBILSETLOW = .00 CESI 
1.84 WAWSEEC INCHES; 795 CFS-HRS; 65.7 ACm-FEET. 

DURATION!HRSI 2 4 6 8 10 12 14 16 
PLOWICPS) 82 38 28 21 18 15 6 1 

DOPATION!HRS) 16 
PLOW!CFSI 0 

OPERATION RUNOFF XSECTION 9 

PW( TIME IHRSI PEAK DISCHARGE ICFSI PEAK ELWATION(FEET1 
12.15 1297.5 IRUNOFF) 
21.61 40.5 [RUNOPF) 
23.61 34.7 (RUNOFF1 

RUNOPP ABOVE BASEPLOW IBASEFLOW = .OO CFSI 
2.15 WATERSHED INCHES; 1926 CFS-HRS; 159.1 ACRE-PET. 

DURATIONIHRSI 17 
FLOWICFS) 0 

OPERATION ADDHYD XSECTION 109 

PEAK TIMEIHRSI PEAK DISCHARGE !CFS) PEAK ELEVATIONIFEETI 
12.20 1471.5 1772.52 
21.61 57.8 1765.06 
23.61 49.5 1764.94 

RUNOEP ABOVE BASEPLOW (ESSEFLOW = .CO CPSI 
2.05 WATERSHED INCHES; 2723 CFS-HRS; 225.1 ACRE-FEET. 

DURATIONIHRS) 2 4 6 8 10 12 14 16 
FLOWICFS) 264 126 90 69 58 51 29 7 

DURATIONIHRSI 18 
FLOW!CPSI 0 

**' WARNING - ROUTING COEFFICIENT !Cl EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INCREMENT FOR XSECTION 108. *** 

OPERATION REACH XSECTION 108 
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PEAK TIME(HRS1 
12.20 
21.61 
23.61 

PEAK DISCHARGEICFSI PEAK ELEVATION(PEET1 
1471.5 1759.29 

RUNOFF ABOVE BASEPLOW (BASEPLOW = .00 CFSI 
2.05 WATERSHED INCHES; 2723 CFS-HRS; 225.1 ACRE-PEaT 

DURATION(HRS1 2 4 6 8 10 12 14 16 
FLOWICPSI 264 126 90 69 58 51 29 7 

DURATIONIHRSI 18 
FLOW(CFS1 0 

OPERATION RUNOFF XSECTION 8 

PEAK TIME (HRSI PEAK DISCHARGE(CFS1 PEAK ELEVATION(FEET1 
12.06 2151.5 1RUNOFFl 

IRUNOFPI 
(RUNOFF1 
(RUNOFF1 

RUNOPF ABOVE BASEPLOW (BASEFLOW = .OO CFSI 
2.31 WATERSHED INWES; 2867 CFS-HRS; 236.9 ACRE-FEET. 

OPERATION ADDHM XSECTION 108 

PEAK TINE(HRS1 PEAK DISCWGE ICFSI PEAK ELEVATIONIFEET) 
12.10 3497.3 1762.24 
21.57 116.3 1755.07 
23.57 99.7 1754.96 

HYDROGRAPH POINTS FOR ALTWATZ = 5, STORM = 1 
HRS MAIN TIME INCREMENT = ,200 hr, DRAINAGE AREA = 3.98 SQ.MI. 
7.00 CFS .03 .73 2.13 2.98 5.42 7.40 10.22 15.13 
8.60 CFS 18.22 23.62 28.16 33.27 41.22 46.53 56.04 64.38 
10.20 CPS 76 95 109 140 168 212 287 504 
11.80 CFS 1969 3349 3373 2310 1686 1259 952 768 
13.40 CPS 623 536 461 407 372 339 318 298 

. - -. 
SIGNAL BUTTE FRS WIPASS MTN DIVERSION - RECREATED BY WOODIPATE VERSION 

09/18/" ORIGIN4L DESIGN CONDITIONS + Nm STAGE-STORAGE CURVES SBTR-20b2.04TEST 
09:32:48 PASS 1 JOB NO. 1 PAGE 13 

19.80 CFS 130 125 123 121 120 114 109 109 
21.40 CPS 114 116 112 108 106 105 103 98 
23.00 CPS 92.15 92.36 97.41 99.62 95.49 90.80 74.58 41.46 
24.60 CFS 22.06 12.82 7.50 4.27 2.43 1.39 .78 .45 

RUNOFF ABOVE BASEPLOW (BASEFLOW = .OO CPSI 
2.18 WATEXSHED INCHES; 5610 CPS-HRS; 463.6 ACICRE-FEET. 

DVP.ATIONIHRS1 2 4 6 8 10 12 14 16 
PLOW(CPS1 504 253 183 139 116 103 75 18 

DURATION(HRS1 18 19 
PLOW(CPS1 2 0 

OPERATION ADDAID XSECTION 109 

*'* MESSAGE - AIDROGRRPH CONTAINS NO PLOW **, 

RUNOFF ABOVE BASEFLOW (BASEPLOW = .OO CPS) 
99 CPS-HRS; 463.6 ACRE-FEET. 

OPERATION REACH XSECTION 107 

PmK TIMEiHRSI PEAK DISCHARGEICPSI PEAK ELEVATION IFEETI 

HYDROGRAPH POINTS FOR ALTERNATE = 5, STORM = 1 
HRS MAIN TIME INCREMENT = ,200 h r ,  DRAINAGE AREA = 3.98 SQ.MI. 
7.20 CFS .03 .53 1.66 2.60 4.60 6.59 9.17 13.40 
8.80 CFS 16.83 21.65 26.28 31.25 38.34 44.16 52.60 60.97 
10.40 CFS 72 88 103 129 157 196 260 433 
12.00 CPS 1524 2821 3214 2572 1942 1457 1098 864 
13.60 CPS 693 582 496 433 389 353 328 307 
15.20 CPS 289 275 259 247 233 220 210 200 
16.80 CFS 194 190 188 185 179 174 168 162 
18.40 CPS 156 148 143 140 138 137 137 136 
20.00 CPS 132 127 124 122 121 116 111 109 
21.60 CFS 113 115 113 109 107 105 104 99 
23.20 CFS 94.24 92.90 96.10 98.60 96.39 92.42 79.74 52.54 
24.80 CFS 30.88 18.04 10.55 6.08 3.49 1.99 1.13 . 65  

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFSI 
2.17 WATERSHED INCHES; 5580 CFS-HRS; 461.1 ACRE-FEET. 

15.00 CFS 282 269 253 242 227 215 206 196 
16.60 CPS 191 188 187 183 177 172 165 159 
18.20 CPS 153 146 141 139 138 137 137 136 
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DURATIONIHRSI 2 4 6 8 10 12 14 16 
PLOWlCFSl 496 259 185 138 116 103 72 18 

DURATIONIHRSI 18 19 
PLOWICPSI 2 0 

OPERATION ADDHYD XSECTION 107 

PEAR TIME!HRS) PEAR DIS~GEICPSI PEAK ELEVATION (FEET1 
12.17 8191.5 1765.61 
21.60 410.9 1752.70 
23.60 368.5 1752.48 

HYDROGRAPH POINTS POR ALTERNATE = 5, STORM = 1 
His MAIN TIME INCREMENT = ,200 hr, DRAINRGE AREA = 16.77 SQ.MI. 
7.20 CFS .03 .53 1.73 3.23 5.72 9.21 14.72 20.98 
8.80 CPS 30 40 52 67 82 101 121 147 
10.40 CFS 185 222 285 350 453 606 1158 4061 
12.00 CPS 7309 8166 6609 4856 3560 2706 2144 1756 
13.60 CPS 1508 1314 1173 1071 990 933 882 843 
15.20 CPS 806 769 738 702 670 643 620 605 
16.80 CPS 597 593 584 570 558 541 525 509 
18.40 CPS 491 478 471 467 466 465 463 451' 
20.00 CPS 439 430 426 422 410 397 395 
21.60 CPS 411 404 394 387 384 380 368 
23.20 CPS 353 362 368 362 351 310 238 
24.80 CFS 149 132 123 118 116 114 113 
26.40 CFS 112 112 112 111 111 111 111 
28.00 CPS 111 111 111 111 111 110 110 
29.60 CFS 110 110 110 110 110 110 110 
31.20 CPS 109 109 109 109 109 109 109 
32.80 CPS 109 109 109 108 108 108 108 
34.40 CPS 108 108 108 108 108 107 107 
36.00 CPS 107 107 107 107 107 107 107 
37.60 CFS 106 106 106 106 106 106 106 
39.20 CFS 106 106 106 105 105 105 105 
40.80 CPS 105 105 105 105 105 105 104 
42.40 CPS 104 104 104 104 104 104 104 
44.00 CPS 104 103 103 103 103 103 103 
45.60 CFS 103 103 103 103 103 102 102 
47.20 CPS 102 102 102 102 102 102 101 
48.80 CPS 101 101 101 101 101 101 100 
50.40 CFS 100 100 100 100 100 100 100 
52.00 CPS 99.35 99.23 99.12 99.01 98.90 98.79 98.67 
53.60 CPS 98.45 98.34 98.23 98.12 98.01 97.90 97.79 
55.20 CFS 97.57 97.46 97.34 97.23 97.12 97.01 96.90 
56.80 CPS 96.69 96.58 96.47 96.36 96.25 96.13 96.00 
58.40 CPS 95.74 95.61 95.48 95.35 95.22 95.09 94.96 

61.60 CPS 93.67 93.55 93.42 93.29 93.16 93.04 92.91 92.78 
63.20 CFS 92.65 92.53 92.40 92.28 92.15 92.02 91.90 91.77 
64.80 CPS 91.65 91.52 91.40 91.27 89.72 87.43 84.99 82.57 
66.40 CPS 80.19 77.89 75.64 73.63 71.74 69.93 68.17 66.45 
68.00 CPS 64.78 63.15 61.56 60.01 58.50 57.03 55.59 54.19 
69.60 CPS 52.83 51.50 50.21 48.94 47.71 46.51 45.34 44.20 
71.20 CPS 43.09 42.00 40.95 39.92 38.91 37.93 36.98 36.05 
72.80 CFS 35.14 34.26 33.39 32.55 31.74 30.94 30.16 29.40 
74.40 CFS 28.66 27.94 27.24 26.55 26.02 25.54 25.08 24.63 
76.00 CPS 24.18 23.75 23.33 22.91 22.50 22.09 21.70 21.31 
77.60 CPS 20.92 20.55 20.18 19.82 19.46 19.11 18.77 18.43 
79.20 CPS 18.10 17.78 17.46 17.15 16.84 16.54 16.24 15.95 
80.80 CPS 15.66 15.38 15.11 14.84 14.57 14.31 14.05 13.80 
82.40 CFS 13.55 13.31 13.07 12.84 12.60 12.38 12.16 11.94 
84.00 CFS 11.73 11.52 11.31 11.10 10.91 10.71 10.52 10.33 
85.60 CPS 10.14 9.96 9.78 9.61 

RUNOPP ABOBOVE EASEFLOW IBASEFLOW = .OO CFSI 
1.87 WATERSHED INCHES; 20209 CPS-HRS; 1670.0 ACRE-FEET. 

DIIRATION1HF.S) 8 16 24 32 40 48 56 64 
PLOWICPSI 465 113 108 104 101 96 87 34 

DURATIONIHRS) 72 78 
FLOWICPSI 16 10 TRUNCATED 

."* 
354 **-  MESSAGE - RESERVOIR ROUTING, STRUCTURE 2, TRUNCATED AT 400 POINTS 
181 WITH 798.63 AC-PT I .07 WATERSHED INCHES) FLOOD STORAGE 
112 REMAINING IN RESWVOIR AT ELEV. 1707.25. *.. 
111 
110 
110 OPERATION RESVOR STRUCWRE 2 
109 
108 PEAX TIME!HRSI PEAK DISCHARGE !CPSI PEAK ELEVATIONlPEETI 
107 24.85 146.4 1710.15 

**' WARNING - STRUCTURE 2, HYDROGPAPH WLUME TRUNCATED AT 135 CPS 
RESVOR ( 92. % OF MAX. HYDROGRAPH COORDIXhTE) 

MAIN TIME INCREMENT TOO SMALL. e e *  

HYDROGRAE'IYH POINTS FOR ALTERNATE = 5, SMRM = 1 
HRS MAIN TIME INCREMENT = ,200 hr, DRAINAGE AREA = 16.77 SO.MI. . 
7.80 CFS .OO .01 .02 .03 .04 .07 .10 .15 
9.40 CPS .2 1 .28 .37 .48 .61 .77 .97 1.22 
11.00 CPS 1.52 1.92 2.43 3.29 5.85 10.30 35.54 99.86 
12.60 CFS 124 127 129 131 132 133 134 135 
14.20 CPS 135 136 137 137 138 138 139 139 
15.80 CPS 139 139 140 140 140 140 141 141 
17.40 CPS 141 141 142 142 142 142 142 143 
19.00 CFS 143 143 143 143 143 144 144 144 

60.00 CPS 94.70 94.57 94.44 94.32 94.19 94.06 93.93 
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22.20 CPS 145 145 145 146 146 146 146 146 - - -. 
23.80 CFS 146 146 146 146 146 146 146 146 
25.40 CFS 146 146 146 146 146 146 146 146 
27.00 CFS 146 146 146 146 146 1126 146 1 4 6  - - - ... ... 
28.60 CFS 146 146 146 146 146 146 146 146 
30.20 CFS 146 146 146 146 146 146 146 146 
31.80 CFS 146 146 146 146 146 146 146 146 
33.40 CPS 146 146 146 146 146 146 146 146 
35.00 CFS 
36.60 CFS 
38.20 CFS 
39.80 CPS 
41.40 CPS 
43.00 CFS -~~ - ~- - ~ .  
44.60 CFS 145 145 146 144 144 144 144 144 
46.20 CFS 144 144 144 144 144 144 144 144 
47.80 CFS 144 144 144 144 144 144 144 144 
49.40 CFS 144 144 144 144 144 144 144 144 
51.00 CFS 144 144 144 144 144 144 144 144 
52.60 CPS 144 144 144 144 144 143 143 143 
54.20 CFS 143 143 143 143 143 143 143 143 
55.80 CFS 143 143 143 143 143 143 143 143 
57.40 CFS 143 143 143 143 143 143 143 143 
59.00 CFS 143 143 143 143 143 143 143 I d 3  -~~ - - -  - ~- ... 
60.60 CFS 143 143 143 143 143 142 142 142 
62.20 CFS 142 142 142 142 142 142 142 142 
63.80 CFS 142 142 142 142 142 142 142 142 
65.40 CFS 142 142 142 142 142 142 142 142 - - - - 

67.00 CFS 142 142 142 142 142 142 141 141 
68.60 CFS 141 141 141 141 141 141 141 141 
70.20 CFS 141 141 141 141 141 141 141 141 
71.80 CFS 141 141 140 140 140 140 140 140 
73.40 CPS 140 140 140 140 140 140 140 140 
75.00 CFS 140 140 140 139 139 139 139 139 
76.60 CFS 139 139 139 139 139 139 139 139 
78.20 CPS 139 139 139 138 138 138 138 138 
79.80 CPS 138 138 138 138 138 138 138 137 
81.40 CFS 137 137 137 137 137 137 137 137 
83.00 CPS 137 137 137 136 136 136 136 136 
84.60 CFS 136 136 136 136 136 136 135 135 
86.20 CFS 135 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFS) 
.s7 WATERSZED INCHES; 10525 CFS-XRS; a69.8 ACRE-FEET 

a 
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DIIRATIONiHRS) 54 60 66 71 
FLOWiCPSI 141 139 138 135 TRUNCATED 

EXECUTIVE CONTROL ENDCMP COMPUTATIONS COMPLETED FOR PASS 1 

EXECUTIVE CONTROL COMPUT FROM XSECTION 101 TO STRUCWRE 2 - - 

STRRTING TIKE = .OO RAIN DEPTH = 7.06 RAIN DURATION = 1.00 
ANT. RIJNOPF COND. = 2 M4IN TIME INCREXENT = ,200 AOURS 
ALTERNATE NO. = 5 STORM NO. = 4 RAIN TABLE NO. = 5 

OPERATION RUNOPP XSECTION 101 

PEAK TIMEIHRS) 
10.27 
19.37 
21.37 
23.43 
24.14 

PEAK DISCHARGEICFS) PEAK ELEVATIONIFEETI 
907.9 iRUNOPF I 
108.9 (RUNOFF1 
96.9 i RUNOFF I 

(RUNOFF I 
(RUNOFF) 

RUNOPP ABOVE BASEFLOW (BASEFLOW = .OO CFS) 
4.75 WATERSHED INCHES; 5697 CFS-HRS; 470.8 ACRE-FEET. 

DURATIONIARS) 18 20 22 
FLOWICFSI 54 7 0 

OPERATION RUNOPP XSECTION 1 

PEAK TIME IHRSI 
9.92 
17.18 
18.00 
19.22 
21.14 
22.09 
23.19 
24.10 

PEAK DISCHARGEiCFS) 
589.5 

PEAK ELEVATIONIFEETI 
I RUNOFF 1 
I RUNOFF I 
(RUNOFPI 
(RUNOFF) 
IRUNOFPI 
IRUNOFFI 
iRUNOFE1 
IRUNOPFI 
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RUNOFF ABOVE BASEFWW (BASEFLOW = .OO CFSI 
4.64 WATERSHW IN(1IES; 3590 CBS-HRS; 296.7 ACICRE-FEET. 

DURATIONIHRSI 18 20 20 
FLOW(CFS1 38 1 0 

OPERATION ADDRID XSECTION 1 

PEPX TIMEIHRSI PEAK D I S ~ G E ~ C F S I  PEAK ELEVATION(FEET1 

RUNOPP ABOVE BASEPLOW (BASEPLOW = .OO CPSI 
4.70 WATERSHED INCHES; 9287 CFS-HRS; 767.4 ACFC-FEET. 

OPERATION RUNOFF XSECTION 2 

FEPX TIME!BRSI PEAK DISCHARGE ICFSI PEAK ELEVATIONIFEETi 
!RUNOFF1 
IRUNOPFI 
(RUNOFFI 
(RUNOFFI 
(RUNOFF) 
:RUNOFF1 
(RUNOFFI 
(RUNOFFI 

RUNOFF ABOVE BASEFLOW IBASEFLOW = .00 CFSI 
4.20 WATERSHED INCHES; 3360 CFS-XRS; 277.7 ACRE-PEET. 

TR20 .---.. SCS - 
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OPERATION ADDHYD XSECTION 2 

PEAK TIME (HRSI PEAK DISCHRRGE ICFSI FEAK ELEVATIONIFEETI 
10.22 2032.0 (NULL1 
19.21 249.8 (NULL1 
21.26 221.7 (NULL1 
23.28 200.3 
24.13 199.0 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFSI 
4.56 WATEFSHED INCHES; 12647 CFS-HRS: 

DURATIONINRSI 2 4 6 8 10 12 
FLOW!CPSl 1784 1153 712 450 326 248 

DURATIONIHRSI 18 20 22 
FLOW(CFS1 105 9 0 

OPERATION RUNOFF XSECTION 3 

FEAK TIME (HRSI 
10.05 
17.25 
19.33 
21.24 

FEAK DISCHARGE(CFSI 
920.4 
143.0 
109.2 
98.9 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFSI 
4.75 WATERSHED INCHES; 5666 CPS-HRS; 

(NULL) 
(NULLI 

1045.1 ACRE-FEET. 

14 16 
208 195 

FEAK ELNATION(FEET1 
(RUNOFFI 
!RUNOFF1 
( RUNOPPI 
(RUNOFF i 
(RUNOFF I 
(RUNOFF1 
(RUNOFF) 

468.2 ACRE-FEET. 

14 16 
92 86 

OPERATION ADDirm XSECTION 3 
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PEAK TIMEIHRS! 
10.34 

PEAK DISCMLROE ICFSI PEAK ELEVATIONIFEET) 
2929.7 INULLI 

HYDROGRAPH POINTS FOR ALTERMITE = 5, SMRM = 4 
HRS MAIN TIME I N C R E m  = ,200 hr, DXAINAGE AREA = 6.15 SQ.MI. 
5.00 CFS .OO .60 2.70 6.81 14.81 28.09 48.26 81.11 
6.60 CFS 128 188 263 351 456 582 725 891 
8.20 CFS 1078 1284 1515 1758 2018 2277 2502 2673 
9.80 CFS 2792 2872 2920 2928 2897 2840 2776 2708 
11.40 CFS 2630 2531 2419 2291 2153 2012 1871 1738 
13.00 CFS 1616 1506 1405 1305 1214 1133 1063 1000 ~ - - ~ 

14.60 CFS 939 882 829 780 737 700 667 634 
16.20 CFS 600 564 528 497 480 476 473 464 
17.80 CPS 452 445 441 429 402 372 357 357 
19.40 CFS 358 353 341 326 310 297 293 295 
21.00 CPS 303 312 317 312 302 296 293 288 
22.60 CFS 276 264 265 278 286 281 271 272 
24.20 CFS 280 274 237 183 133 92 62 40 ~ ~ 

25.80 CFS 25.48 16.32 10.46 6.73 4.32 2.77 1.78 1.14 
27.40 CFS .73 .46 

RUNOFF ABOVE EASEFLOW (BASEFLOW = .00 CFS! 
4.61 WATERSREG INCHES; 18313 CFS-HRS; 1513.4 ACRE-FEET. 

"' MESSAGE - STRUCTURE 1, USER ENTERED STARTING ELEVATION OR STRUCTURE TABLE 
STARTS 2.16 FEET BELOW ASSUMED CREST ELEVATION AT 1794.10. 
THIS CAN DECREASE OUTFLOW HYDRffiPdPH VOLUME. *** 

OPERATION RESVOR STRUCTURE 1 

PEAK TIME(mS1 PEAK DISCHARGE (CFS! PEAK ELEVATIONIFEET) 
13.24 1490 .3 1801.48 

HYDROGRAPH POINTS FOR ALTERNATE = 5, STORM i 4 
HRS MAIN TIME INCREMENT = ,200 hr, DRAINAGE AREA s 6.15 SQ.MI. 
7.40 CPS .OO .O1 .01 .O1 .01 .02 8.52 42.32 
9.00 CFS 91 94 97 100 103 105 107 110 
10.60 CPS 112 188 423 632 815 973 1108 1220 
12.20 CPS 1310 1380 1430 1464 1483 1490 1487 1475 

17.00 CFS 861 827 795 766 738 712 688 665 
18.60 CFS 643 620 597 575 556 538 521 504 
20.20 CFS 487 471 455 440 428 417 408 399 ~ - ~ - ~ ~ -. . 
21.80 CFS 391 383 375 367 360 351 344 337 
23.40 CFS 332 328 323 319 315 311 306 298 
25.00 CPS 285 270 252 234 216 199 182 166 
26.60 CPS 152 139 126 115 114 114 114 114 
28.20 CFS 113 113 113 113 113 113 113 113 
29.80 CPS 113 113 112 112 112 112 112 112 
31.40 CPS 112 112 112 112 111 111 111 111 
33.00 CPS 111 111 111 111 111 111 111 110 
34.60 CPS 110 110 110 110 110 110 110 110 
36.20 CFS 110 110 109 109 109 109 109 109 
37.80 CFS 
39.40 CPS 
41.00 CFS 
42.60 CFS 
44.20 CFS 
45.80 CFS 
47.40 CFS 
49.00 CFS 
50.60 CFS 
52.20 CFS 
53.80 CFS 
55.40 CFS 100 100 100 100 100 100 100 100 
57.00 CFS 99.53 99.42 99.31 99.20 99.09 98.97 98.86 98.75 
58.60 CFS 98.64 98.53 98.42 98.30 98.19 98.08 97.97 97.R6 -~ ~ ~~ ~ ~ . .. 
60.20 CFS 97.75 97.64 97.53 97.42 97.31 97.20 97.09 96.98 
61.80 CFS 96.87 96.76 96.65 96.54 96.43 96.32 96.22 96.10 
63.40 CFS 95.96 95.83 95.70 95.57 95.44 95.31 95.18 95.05 
65.00 CFS 94.92 94.79 94.66 94.53 94.40 94.28 94.15 94.02 
66.60 CFS 93.89 93.76 93.63 93.51 93.38 93.25 93.12 93.00 
68.20 CFS 92.87 92.74 92.62 92.49 92.36 92.24 92.11 91.98 
69.80 CFS 91.86 91.73 91.61 91.48 91.36 91.23 89.28 86.71 
71.40 CFS 84.21 81.78 79.43 77.14 74.92 72.97 71.13 69.34 
73.00 CFS 67.60 65.90 64.24 62.62 61.05 59.51 58.01 56.55 
74.60 CFS 55.13 53.74 52.39 51.07 49.79 48.53 47.31 46.11 ~ - -  ~~ .. 
76.20 CFS 44.96 43.83 42.73 41.65 40.60 39.58 38.59 37.62 
77.80 CFS 36.67 35.75 34.85 33.97 33.12 32.28 31.47 30.68 
79.40 CFS 29.91 29.15 28.42 27.71 27.01 26.33 25.85 25.38 
81.00 CFS 24.93 24.48 24.04 23.61 23.19 22.77 22.36 21.96 -~~ ~ 

82.60 CFS 21.57 21.18 20.80 20.43 20.06 19.70 19.35 19.00 
84.20CFS 18.66 18.33 18.00 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFS! 
4.24 WATERSHED INCHES; 16834 CFS-HRS; 1391.2 ACRE-FEET. 

13.80 CPS 1456 1430 1401 1367 1332 1294 1254 1214 
15.40 CPS 1173 1132 1092 1052 1013 974 936 898 
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DURATION(HRS1 8 16 24 32 40 48 56 64 
PLOWICPS) 575 139 110 107 103 99 95 68 

DURATIONIHRSI 72 76 
PLOW ICPSI 25 18 TRUNCATED 

"* WARNING - XSECTION 104, INSUFFICIENT LOW PLOW RATING, PEAK PLOW LESS T m  
2ND TAELE VALUE. THIS REAM ROUTING WLY BE INCORRECT, 
UNLESS NEW RATING TABLE VALUES ARE INSERTED. *+* 

OPERATION REACH XSECTION 104 

PEAK TIXEIIIRS) PEAK DISC~GEICFSI PEAK ELEVATIONIFEETI 
12.20 115.0 .51 

FIRST POINT OF FIAT PEAK 

RUNOFF ABOVE BASEFLOW IBASEFLOW = .OO CPS) 
1.81 WATERSHH) INCHES; 7178 CFS-HRS; 593.2 ACRE-FEET. 

DURATION(HRS! 8 16 24 32 40 48 56 64 
PLOWICPSI 115 115 110 107 103 99 95 68 

DURATIONIHRSI 72 76 
PLOW(CFS! 26 18 TRUNCATED 

OPERATION RUNOFF XSECTION 4 

PEAK TINE IHRSI PEAK DISCHARGEICPS) PEAK ELEVATIONIFEETI 
9.62 1280.3 (RUNOFF) 
17.11 201.4 IRUNOFFI 
17.98 184.7 IRUNOFFI 

IRUNOFF! 
IRUNOPF) 
(RUNOFF) 
(RUNOFF) 
IRUNOFF) 

RUNOFF ABOVE BASEPLOW IBASEFLOW = .OO CFSl 
4.75 WATERSHED INCHES; 7779 CPS-HRS; 642.9 ACRE-FEET 
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"* WAPXING - XSECTION 4 
VOLUME TRUNCATED AT 16.% IN LOCATION 5 ADDING HYDROGRAPHS. '*' 

OPERATION ADDHYD XSECTION 4 

PEAK TIMXIHRS) 
9.81 

PEAK DISCHA8GE ICPSI PEAK ELEVATION [FEET) 
1376.6 (NULL) 
316.4 (NULL) 
299.7 (NULL1 
272.1 (NULL1 

INULLI 
(NULL) 
(NULL1 
I m L )  

RUNOFF ABOVE BASEPLOW (BASEFLOW I .00 CFSI 
2.67 WATER- INCHES; 14957 CFS-HRS; 1236.1 ACRE-FEET. 

DWTION(HRS1 8 16 24 32 40 48 56 64 
FLOWICPSI 372 228 112 109 105 101 97 92 

DURRTIONIHRS! 72 79 
ELOWICFSI 37 18 TRUNCATED 

* * *  WAPNING - ROUTING COEFFICIENT LC) EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INCREMENT FOR XSECTION 106. e e *  

OPERATION REACH XSECTION 106 

PFAK TIMEIHRSI PEAK DISCHRRGE ICFS) PEAK ELEVATION(FEET1 
9.81 1376.6 3.06 
17.11 316.4 1.08 
17.98 299.7 1.02 
19.15 272.1 .93 
21.07 257.2 .87 
22.04 237.6 .81 
23 .12 250.1 .85 

RUNOFF ABOVB BASEFLOW IBASEFLOW = .OO CFSI 
2.67 !WATERSHED INCHES; 14957 CFS-HRS; 1236.1 ACRE-FEET. 
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DURRTIONIXRS) 8 16 24 32 40 48 56 64 
FLOWICPS) 586 319 113 109 105 101 97 92 

DURATIONIHRS) 72 79 
PLOWICFS) 39 19 TRUNCATED 

DURRTIONIHRSI 72 79 
FLOWICPSI 37 18 TRUNCATED 

OPERATION RUNOFF XSECTION 6 OPERATION RUNOFF XSECTION 5 

PEAK TIMEIHRS) 
9.49 
17.04 
17.95 

PEAK DISCHARGEICFS) PEAK ELEVATIONIPEETI 
562 .3 IRUNOFPI 
91 .O IRUNOFPI 

PEAK TIME IHRS) PEAK DISCIiARGE(CFSI PEAK ELEVATIONIFEET) 
9.26 1067.2 IRUNOPF) 
17.05 163.9 IRUNOPFI 
17.95 150.0 (RUNOFF) 
19.08 129.0 IRUNOPFI 

.~~~~ ~~~, 

83.5 IRUNOFFI 

IRUNOPFI 
IRUNOPF) 
IRUNOFP) 

RUNOPP ABOVE BASEFLOW IBASEPLOW = .OO CPSI 
4.97 WATERSHED INCHES; 6412 CFS-HRS; 529.9 ACRE-FEET. 

RUNOFF ABOVE BASEELOW IBASEPLOW = .OO CFS) 
4.64 WATERSHED INCHES; 3410 CFS-HRS; 281.8 ACRE-FEET. 

DURATIONIHRS) 2 4 6 8 10 12 14 16 
FLOWICPSI 892 579 359 224 154 128 105 94 

DURATIONIHRSI 2 4 6 8 10 12 14 16 
FLOWICFSI 485 314 187 120 85 65 58 52 

DURATIONIHRSI 18 20 20 
FLOW(CFS) 74 2 0 

DURRTIONIHRS) 18 20 
PL0W1CFS1 3 2 0 

OPERATION ADDHYC XSECTION 5 OPERATION ADDHYC XSECTION 6 

PEAK TIME IHRSI 
9.58 
17.08 

PEAK DISCHARGE(CFS1 PEAK ELEVATIONIPEET) 
2431.4 (NULL) 
479.7 (NULL1 

PEAK TIMEIHRS) 
9.57 

PEAK DISCIP3GE ICFS) 
2993.5 
570.6 
533.1 
470.7 

PEAK ELEVATION (FEET1 
(NULL) 
(NULL) 
INULLI 
(NULL) 
(NULL1 
INULLI 
INWLLI 
[NULL) 

(NULL1 
INULL) 
INULL) 
(NULL1 
(NULL1 
(NULL) 

RUNOPF ABOVE BASEFLOW (BASEFLOW = .00 CFSI 
3.24 WATERSHED INCHES; 24770 CFS-EXS; 2047.0 ACRE-FEET. 

RUNOFF ABOVE BASEFLOW IBASEPLOW = .00 CFS) 
3.10 WATERSHED INOiES; 21361 CFS-HRS; 1765.2 ACRE-PEET. 
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OPERATION ADDHYE XSECTION 106 

PEAK TIMECKRSI PEAK DISCHARGE LCFSI PEAK ELWATION(PEET1 
13.24 1375.3 3.05 

ms 
10.60 CFS 
12.20 CFS 
13.80 CFS 
15.40 CFS 
17.00 CFS 
18.60 CFS 
20.20 CFS 
21.80 CFS 
23.40 CPS 
25.00 CFS 
26.60 CFS 

HYDROGRAPH POINTS POR ALTERNATE = 5, STORM = 4 
MAIN TIME INCREMENT = ,200 hr, DRAINAGE ARE& = .OO 

0 73 308 517 700 858 993 

RUNOFF ABOVE BASEFLOW (BASEPLOW = .OO CFSI 
9650 CPS-HRS; 797.5 ACRE-FEET 

OPERATION RUNOFF XSECTION 7 

PEAK TIMEiHRS1 PEAK DISCHARGEICFSI PEAK ELEVATION!FEETI 
(RUNOFF) 
(RUNOFFI 
(RUNOFFI 
(RUNOFPI 
(RUNOFPI 
IRUNOPF) 
(RUNOFF1 -- 

23.91 57.0 (RUNOFF) 

RUNOFF ABOVE BASEELOW 13ASEFLOW = 00 CFSI 
4.20 WATERSHED INCHES; 2600 CFS-HRS; 214.8 ACRE-FEET. 

"* W I N G  - MAIN TINE INCRENWF L ,200) IS GREATER TWiN 50% OF THE 
TIME OF CONCFNTWATION ( .23l FOR SUBWATERSHED XSECTION 7. 
THIS WILL REDUCE THE COhdPUTW PEAK BY ABOUT -.7%. '** 

OPERATION ADDHYE XSECTION 7 

PEAK TIME(MS1 
9.61 
17.04 
17.94 

PEAK DISCHARGE (CFSI 
3421.4 
644.6 
602.9 
530.0 
490.6 
438.5 
474.0 
474.2 

PEAK ELWATION(FBET1 
(NULL) 
(NULL) 
(NULL1 
(NULL1 
(NULL1 
(NULL1 
!NULL) 
(NULL1 

HYDROGRAPH POINTS FOR ALTEPXATE = 5, STORM = 4 
HIS MAIN TIME INCWMENT = ,200 hr, DRPINPGE A R W  = 12.79 SQ.h!T. 
4.60 CFS 0 2 3 14 36 54 98 137 
6.20 CXS 211 320 396 542 652 815 1033 1186 
~ -~ 

7.80 CFS 
9.40 CPS 
11.00 CFS 
12.60 CFS 
14.20 CFS 
15.80 CFS 
17.40 CFS 
19.00 CFS 
20.60 CFS 
22.20 CFS 
23.80 CFS 
25.40 CFS 
27.00 CFS 
28.60 CFS 
30.20 CPS 113 112 112 112 112 112 112 112 
31.80 CFS 112 112 112 112 111 111 111 111 
33.40 CFS 111 111 111 111 111 111 110 110 
35.00 CFS 110 110 110 110 110 110 110 110 
36.60 CFS 110 109 109 109 109 109 109 109 
38.20 CFS 109 109 109 109 108 108 108 108 
14.R" (.PC 108 108 108 108 108 108 107 107 . . . . . . . . .~ ~ 

41.40 CFS 107 107 107 107 107 107 107 107 
43.00 CFS 107 106 106 106 106 106 106, 106 
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44.60 CPS ~ ~ 

46.20 CPS 
47.80 CFS 
49.40 CPS 
51.00 CPS 
52.60 CPS 
54.20 CPS 
55.80 CPS 

OPEPATION REACH XSECTION 109 57.40 CFS 
59.00 CFS 
60.60 CFS 
62.20 CPS 
63.80 CPS 
65.40 CPS 

PEAK TIME IHRSI 
10.38 
17.45 

PEAK DISCHARGE ICES) PEAK ELEVATION(PEET1 
317.3 1767.47 

~- ~ ~~~ 

67.00 CPS 
68.60 CFS 
70.20 CPS 
71.80 CPS 
73.40 CPS 
75.00 CPS 
76.60 CPS 
78.20 CFS 
79.80 CFS 
81.40 CFS 
83.00 CPS 

RUNOPP RBOVE BASEELOW (BASEFLOW = .OO CFS) 
4.53 WATERSHED INCHES; 1957 CPS-HRS; 161.7 ACF3-FEET. 

DURATIONIHRSI 2 4 6 8 10 12 14 16 
FLOWICFS) 274 182 109 71 50 38 32 30 

DURATIONIHRS) 18 20 20 
FLOW(CFS1 16 1 0 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFSI 
3.32 WATERSHED INCHES; 27368 CPS-HRS; 2261.7 ACRE-FEET. 

DURATIONiHRS) 8 16 24 32 40 48 56 64 
FLOWICFSI 815 410 113 109 105 101 97 92 

DURATIONIHRSI 72 79 
FLOWICFSl 39 19 TRUNCATED 

OPERATION RUNOFF XSECTION 9 

PEAK TIMEIHRS) 
9.48 
17.12 

PEAK DISCHARGE (CFSI PEAK ELEVATION(PEET1 
734.9 (RUNOFF) 
112.1 (RUNOFF) 

(RUNOFF) 
I RUNOFF) 
I RUNOFF1 
(RUNOFF1 
IRUNOPPI 
IRUNOPPI 

OPEPATION RlJNOPP XSECTION 10 

PEAK TIMEIHRS) 
10.10 
17.24 
19.32 
21.23 

PEAK DISCEARGEICPSI PEAK ELEVATION(FEET1 
IRUNOFFI 
(RUNOPF) 
IRUNOPPI 
(RUNOFF1 
(RUNOFF1 
(RUNOPE1 
(RUNOFF) 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .0O CPSi 
4.97 WATERSHED INCHES; 4457 CPS-HRS; 368.3 ACRE-FEET. 

DURATIONIHRS) 18 20 21 
PLowlcESl 53 2 0 RUNOPP ABOVE BASEPLOW IBASEPLOW = .00 CPS) 

4.53 WATERSHED INCHES; 1957 CFS-HRS; 161.7 ACICRE-FEET. 
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OPERATION ADDHYD XSECTION 109 OPERATION RUNOFF XSECTION 8 

PEAK TIME(HRS1 PERX DISCEARGE (CFS) PEAK ELEVATION(FEET1 
9.27 1075.7 IRUNOPP) 

PEhK TIME (HRS) PEAK DISCHARGE(CPS1 PEAK ELWATION(FEET) 
9.96 1036.5 1770.84 
17.11 162.3 1766.28 
17.96 150.9 1766.17 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CPSI 
5.19 WATERSHED INCHES; 6435 CFS-HRS; 531.8 ACRE-FEET. 

DURATION(HRS) 2 4 6 8 10 12 14 16 
PLOW(CFS) 379 601 349 231 157 125 102 92 

DURATIONIHRS) 18 20 21 
FLOWICE'S! 73 3 0 

RUNOFF ABOm BASEPLOW (BASEFLOW i .OO CPS) 
4.82 WATERSHm INCHES; 6413 CPS-HRS; 530.0 ACRE-FEET. 

"* WARNING - ROUTING COEFFICIENT ICI EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INCREMENT FOR XSECTION 103. e*. OPERATION ADDHYD XSECTION 108 

PERK TIME(HRS1 
9.67 
17.06 
17.95 

PEAK DISCHARGEICPSI PEAK ELWATION!PEETl 
2079.6 1760.34 
321.8 1756.19 

OPERATION REACH XSECTION 108 

PEAK TIME!HRSI PEAK DISCHARGE ICFSI PEAK EL!3IATION!FEETI 
9.96 1036.5 1758.33 

HYDROGWH POINTS FOR ALTERNATE = 5, STORM = 4 
HRS MAIN TIME INCREMENT = ,200 
4.40 CFS .05 .99 3.61 
6.00 CFS 126 163 241 
7.60 CPS 769 933 1079 

h ~ ,  DRAINAGE A R W  = 3.98 
15.00 23.29 53.45 69.65 
291 375 449 537 RUNOFF ABOVE BASEELOW (BASEFLOW = .OO CFS) 

4.82 WATERSHED INCHES; 6413 CPS-HRS; 530.0 ACP.3-FEET. 
9.20 CFS 2044 2065 2079 
10.30 CFS 1317 1773 1706 
12.40 CFS 1096 1027 953 
14.00 CFS 639 606 560 

DURATIONIHRS! 2 4 6 3 10 12 14 16 
FLOWICPSI 906 594 360 226 157 122 105 93 

DURATIONIHRS) 13 20 22 
FLOW(CFS1 69 6 0 

15.60 CFS 414 337 363 
17.20 CFS 317 296 285 
18.80 CPS 224 247 246 
20.40 CPS 193 199 212 224 219 197 135 190 
22.00 CFS 197 139 165 156 181 203 205 174 
23.60 CPS 160 134 210 133 102 54 32 19 
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25.20 CFS 10.67 6.07 3.43 1.94 1.11 .63 .35 

RUNOFF ABOTE BASEFLOW IBASEFLOW = .00 CPS) 
5.00 WATERSHED INCHES; 12848 CPS-HRS: 1061.8 ACRE-FEET 

OPERATION ADDHYD XSECTION 109 

**' NESSAGE - HYDROGRAPH CONTAINS NO FLOW 

RUNOFF ABOVE BASEPLOW (R&SEFLOW = .00 CFSl 
115 CPS-HRS; 1061.8 ACRE-FEET 

OPERATION m C H  XSECTION 107 

PEAK TIME (HRS) PEAK DISCH1IRGE(CFS) PEAK ELEVATIONIFEET) 
10.09 2072.8 1757.54 

HYDROGEAPH POINTS FOR ALTERNATE = 5, STORM = 4 
HRS MAIN TINE INCREMENT = ,200 h r ,  DRAINAGE AREA = 3.98 SQ.MI. 
4.60 CPS .04 .65 5.81 11.77 22.48 42.56 60.13 85.85 
6.20 C9S 112 149 209 262 335 409 492 609 
7.80 CPS 713 856 1000 1147 1334 1492 1683 1866 
9.40 CPS 1981 2036 2063 2072 2071 2043 1971 1907 ~ ~~ ~ - -  -~ ~ - ~ 

11.00 CFS 1849 1799 1739 1646 1564 1457 1351 1257 
12.60 CFS 1152 1071 995 930 871 800 745 697 
14.20 CPS 659 624 583 549 515 484 461 440 
15.80 CFS 423 400 376 353 324 304 305 315 
17.40 CFS 316 303 291 290 295 284 248 220 
19.00 CFS 223 239 243 232 220 206 192 187 
20.60 CPS 191 196 206 218 218 204 192 191 
22.20 CFS 195 191 174 162 175 197 202 184 
23.80 CFS 168 178 199 189 132 82 49 29 
25.40 CFS 17.27 10.00 5.74 3.28 1.87 1.07 .60 .33 

RUNOFF ABOVE BASEPLOW (ELWEPLOW = 0 0  CPS) 
5.00 WATERSHED INCHES; 12846 CFS-HRS; 1061.6 ACRE-FEET. 
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OPERATION ADDHYD XSECTION 107 

PEAK DISCHARGE (CFSl PEAK ELEVATION (FEET1 
5483.0 1762.39 
951.6 1754.82 

HYDROGWH POINTS FOR ALTERNATE = 5, STORM = 4 
HRS MAIN TIME INCREMENT = ,200 h r ,  DRAINAGE AREA = 16.77 SQ-MI. 
4.60 CFS 0 2 9 25 59 96 158 223 
6.20 CFS 323 469 604 804 987 1224 1525 1795 
7.80 CFS 2197 2561 2984 3478 3890 4440 4930 5255 
9.40 CFS 5397 5457 5480 5480 5382 5191 5029 4883 
11.00 CPS 4770 4594 4350 4135 3836 3571 3315 3049 
12.60 CFS 
14.20 CFS 
15.80 CPS 
17.40 CFS 
19.00 CFS 
20.60 CFS 
22.20 CFS 
23.80 CFS 
25.40 CPS 
27.00 CFS 
28.60 CPS 
30.20 CFS 
31.80 CFS 
33.40 CFS 
35.00 CFS 
36.60 CFS 
38.20 CFS 
39.80 CFS 
41.40 CFS 
43.00 CFS 
44.60 CPS 
46.20 CFS 105 105 105 105 105 105 105 104 
47.80 CFS 104 104 104 104 104 104 104 104 
49.40 CFS 104 104 103 103 103 103 103 103 
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RUNOFF ABOVE BASEPLOW (BASEFLOW = .OO CFS) 
1 2 . 9 9  WATERSHW INCHES; 10062  CFS-HRS; 831 .5  ACRE-FEET. 

DURATION!HRS! 72 7 3  
PLOWICFS! 1 4 9  1 4 9  TRUNCATED 

DURATION(HRS! 2  4  6  8  1 0  1 2  1 4  1 6  
FLOWICFS! 1359  945  5 6 1  3 5 9  2 3 1  202 1 5 2  1 3 7  

DURATIONIHRS! 1 8  20 2 2  
PLOW(CFS! 1 2 0  35  0  EXECUTIVE CONTROL ENDCMP COMPUTATIONS COMPLETED FOR PASS 2  

EXECUTIVE CONTROL COMPUT FROM XSECTION 1 0 1  TO STRUCTURF 2  OPERATION ADDWE XSECTION 1 
STARTING TIME = . 0 0  RAIN DEPTH = 1 5 . 8 0  W N  DURATION = 1 . 0 0  
ANT. RUNOFF COND. = 2  MAIN TIME INCREHENT = ,200 EOURS 
ALTERNATE NO. = 5  STORM NO. = 5 RAIN TABLE NO. = 5  

P m  TIMEIEXSI 
9 . 8 1  

PEAT DISCFIARGE(CFS! PEAK ELEVATIONIFEETI 
4 0 i 9 . 1  (NULL! 

5 7 4 . 5  (NULL! 
4 3 2 . 3  (NULL1 
3 8 5 . 5  (NULL! 
3 4 9 . 2  (NULL! 
3 4 4 . 5  (NULL! 

OPERATION RUNOFP XSECTION 1 0 1  

PEAK TIME IHRS! 
9 . 9 7  

1 9 . 3 8  

PEAK DISCHliRGE!CFS! PEiiK ELEVATION(FEET! 
2474 .7  (RUNOPF! 

2 6 0 1  IRWNOPP! RUNOFF ABOW BASEPLOW (BASEPLOW = . O O  CFSI 
1 3 . 0 8  WATERSHED INCHES; 25834 CFS-HRS; 2 1 3 4 . 9  ACRE-FEET. 

DURATIONIHRS! 2  4  6  8  10  1 2  1 4  1 6  
?LOW(CFS! 3522 2377 1482  944 625  514 386 350 

RUNOFF ABOVE BASEPLOW (BASEPLOW = . O O  CFS! 
1 3 . 1 4  WATERSHW INCHES; 15772 CFS-HRS; 1 3 0 3 . 4  ACRE-FEET. DURATIONIKRS! 1 8  20 2 2  24 

FLOWICFS! 319 1 0 3  1 2  0  
DURATION(NRS! 2  4  6  8  1 0  1 2  1 4  1 6  
FLOWICFS! 2130 1 4 9 1  895 572 384 310 236 213 * * *  WARNING - XSECTION 102 ,  INFLOW EXCEEDS MAX TABLE DISCHARGE, 

EXTRAPOLATION USED. *** 
DURATIONIHRS! 1 8  20 22 24 
FLOWICFS! 199  74 8  0  

OPERATION RUNOFF XSECTION 2  

PEAK DISCHARGE!CFS! PEAK ELEVATION(FEET1 
1 6 3 5 . 2  (RUNOFF! 

231 .2  (RUNOFF1 
2 1 1 . 6  (RUNOFF! 

OPERATION RUNOFF XSECTION 1 

PEAK TIME (HRS! 
9 . 4 0  

1 7 . 1 8  
1 8 . 0 0  
1 9 . 2 2  

PEAK DISCHARGEICFS! PEAK ELEVATION(FEET! 
1645 .4  (RUNOFF! 

(RUNOFF! 
(RUNOFF! 
(RUNOFF! 
(RUNOFF) 

(RUNOFF! 
( RUNOFF I 

RUNOFF ABOVE BASEPLOW (BASEFLOW = . O O  CFS! 
1 2 . 3 9  WATERSHED INCHES; 9916 CFS-HRS; 8 1 9 . 5  ACRE-FEET. 
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DURATIONIHRS) 18 20 21 
PLOWiCPS) 123 17 0 

OPERATION ADDXYD XSECTION 2 

PEAK TIME (HRS) 
9.94 
19.21 

PEAK DISCEARGEICFS) PEAK ELEVATION(FEET) 
5653.9 (NULL) 
603.5 (NULL) 
534.8 INULL) 

RUNOFF ABOVE BASEFLOW (EASEFLOW = .00 CFS) 
12.88 WATERSHED INCHES; 35750 CFS-HRS: 2954.4 ACRE-FEET. 

DURATIONIHRS) 2 4 6 8 10 12 14 16 
PLOW(CPS) 4815 3359 2061 1304 855 698 530 491 

DURATIONIHRS) 18 20 22 24 
FLOW1 CFSI 445 142 13 0 

"* WARNING - XSECTION 103, INFLOW EXCEEDS MAX TABLE DISCMIRGE, 
EXTRAPOLATION USED. *** 

OPERATION RUNOFF XSECTION 3 

PERK TIME(HRS1 PEAK DISCMIRGE(CES) PEAK ELEVATIONIPEET) 
9.66 2515.5 IRUNOFF) 
17.24 343.0 (RUNOFF) 
19.34 261.4 IRUNOFF) 
21.23 236.0 (RUNOPF) 
22.10 209.5 IRUNOFF) 
23.30 213.7 (RUNOFF) 
24.15 208.7 (RUNOFF) 

RUNOFF ABOVE BASEPLOW IBASEFLOW = .OO CFS) 
13.14 WATERSHED INCHES; 15688 CFS-HRS; 1296.4 ACRE-FEET. 

DURATION(HRS) 2 4 6 8 10 12 14 16 
FLOWICFS) 2109 1485 892 573 376 315 236 209 

DIJRATIONIHRS) 18 20 22 23 
PLOWICFS) 196 71 4 0 

--- 
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OPERnTION ADDHYD XSECTION 3 

PEAK TIMEiHRS) 
10.07 
19.35 

PEAK DISCHARGEICPS) PEAK ELFVaTION(FEET) 
8106.6 (NULL) 
864.2 [NULL] 

(NULL) 
(NULL) 
(NULL) 

HYDROGRRPH POINTS FOR ALTERNATE = 5, STORM = 5 
HRS NAIN TIME INCREMENT = -200 hr, DRAINAGE AREA = 6.15 SQ.MI. 
3.40 CFS 0 1 4 12 25 47 79 123 
5.00 CFS 181 260 350 456 570 693 829 993 
6.60 CFS 1206 1451 1728 2030 2364 2750 3171 3642 
8.20 CFS 4149 4688 5271 5868 6481 7071 75d9 7261 ~~ ~ ~- - ~ ~ ~ - ~ - ~. -~ . . .. 
9.80 CPS 8034 8102 8089 7988 7793 7552 7302 7058 
11.40 CFS 6797 6496 6168 5808 5431 5053 4679 4331 
13.00 CPS 4015 3732 3471 3220 2988 2784 2607 2449 
14.60 CPS 2297 2155 2022 1901 1795 1704 1622 1540 
16.20 CFS 1455 1369 1280 1205 1163 1152 1145 1122 
17.80 CFS 1093 1076 1065 1036 971 898 860 859 
19.40 CFS 864 850 822 784 745 715 704 709 
21.00 CFS 727 752 763 750 726 710 703 691 
22.60 CFS 662 634 637 666 687 674 650 652 
24.20 CFS 671 656 566 437 316 219 146 9 1 - - .-~ ..~ . . 
25.80 CFS 60.39 38.60 24.85 16.02 10.26 6.54 4.22 2.72 
27.40 CFS 1.74 1.09 .65 .33 

RUNOFF ABOVE BASEPLOW IBASEFLOW = .OO CPS) 
12.96 WATERSHED INCHES; 51438 CFS-HRS; 4250.8 ACRE-FEET. 

DURATIONIHRS) 3 6 9 12 15 18 21 24 
FLOWICFS) 5868 2988 1540 993 726 650 79 1 

DURATIONiHRS) 24 
FLOW(CFS) 0 

OPERATION RESVOR STRUCTURE 1 

PEAK TIME(HRS) PEAK DISCHARGE LCPS) PEAK ELEVATIONIFEETI 
10.91 7422.8 1803.90 

HYDROGRAPB POINTS FOR ALTEmTE = 5, STORM = 5 
HRS MAIN TIME INCREMENT n ,200 hr, DRAINAGE AREA = 6.15 SQ.MI. 
5.60 CFS .OO .O1 .O1 .O1 .01 -02 7 62  11.05 - . . . . . . . 
7.20 CFS 80 94 97 100 103 107 110 187 
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8.80 CFS 670 1165 1709 3269 4505 5464 6189 6720 
10.40 CPS 7087 7311 7412 7416 7350 7233 7069 6864 
12.00 CPS 6620 6341 6035 5709 5374 5039 4715 4404 
13.60 CPS 4110 3829 3567 3324 3102 2899 2711 2538 
15.20 CPS 2377 2230 2096 1975 1865 1763 1665 1624 
16.80 CFS 1590 1553 1518 1485 1453 1422 1392 1363 
18.40 CFS 1335 1305 1272 1237 1203 1172 1144 1116 
20.00 CFS 1088 1059 1029 1001 974 951 932 916 
21.60 CPS 902 887 872 857 843 828 812 796 
23.20 CPS 783 773 765 756 746 739 732 721 
24.80 CPS 701 672 636 595 552 510 468 429 
26.40 CFS 392 358 327 298 272 247 225 205 
28.00 CPS 187 170 155 141 128 117 114 114 
29.60 CPS 114 114 113 113 113 113 113 113 
31.20 CFS 113 113 113 113 112 112 112 112 
32.80 CFS 112 112 112 112 112 112 112 111 
34.40 CFS 111 111 111 111 111 111 111 111 
36.00 CFS 111 110 110 110 110 110 110 110 
37.60 CFS 110 110 110 110 109 109 109 109 
39.20 CFS 109 109 109 109 109 109 108 108 
40.80 CFS 
42.40 CFS 
44.00 CFS 
45.60 CFS 
47.20 CPS 
48.80 CPS 
50.40 CFS 
52.00 CPS 
53.60 CPS 
55.20 CPS 
56.30 CPS 
58.40 CPS 
60.00 CPS 
61.60 CPS 
63.20 CFS 97.10 96.99 96.88 96.77 96.66 96.56 96.45 96.34 
64.80 CPS 96.23 96.11 95.98 95.85 95.72 95.59 95.46 91.33 
66.40 CPS 95.20 95.07 94.94 94.81 94.68 94.55 94.42 94.29 ~ ~ ~~ ~-~ ~~ - ~ ~ 

68.00 CFS 94.16 94.03 93.90 93.78 93.65 93.52 93.39 93.26 
69.60 CFS 93.14 93.01 92.83 92.76 92.63 92.50 92.38 92.25 
71.20 CFS 92.13 92.00 91.87 91.75 91.62 91.50 91.37 91.25 
72.80 CFS 89.59 87.01 84.50 82.06 79.70 77.40 75.17 73.18 
74.40 CFS 71.34 69.55 67.80 66.09 64.43 62.81 61.23 59.69 
76.00 CFS 58.19 56.72 55.29 53.90 52.55 51.22 49.94 48.68 
77.60 CFS 47.45 46.26 45.10 43.96 42.86 41.78 40.73 39.70 
79.20 CPS 38.70 37.73 36.78 35.85 34.95 34.07 33.21 32.38 
80.80 CFS 31.56 30.77 30.00 29.24 28.51 27.79 27.09 26.41 
82.40 CFS 25.90 25.44 
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RUNOFF ABOVE BASEPLOW (BASEFLOW = .OO CFS! 
12.57 WATWSHD INCHES; 49889 CFS-HRS; 4122.8 ACICRE-FEET. 

76 
25 TRUNCATED 

"' WARNING - XSECTION 104, INSWPICIENT LOW PLOW RATING, PEAK FLOW LESS THAN 
2ND TMLE VALUE. THIS I(EACH ROUTING MAY BE INCORRECT, 
UNLESS NFW RATING TABLE VALUES RRE INSERTED. *a+ 

OPERATION REACH XSECTION 104 

PEAK TIME(HRS! PEAK DISCHRRGE(CPS1 PEAK ELEVATION(PEET! 
10.00 115.0 .51 

FIRST POINT OP FLAT PEAK 

RUNOPF ABOVE BASEPLOW IBASEPLOW = .00 CFS! 
1.89 WATERSHED INCHES; 7503 CFS-HRS; 620.5 ACRE-FEET. 

DURATION(HRS1 8 16 24 32 40 48 56 64 
FLOWfCPS! 115 115 112 109 105 101 97 92 

OPERATION RUNOPF XSECTION 4 

FEAK TIMEtHRS) 
9.24 
17.11 
17.98 

PEAK DISCHIIRGEICPS) PEAK ELEVATION(FEET! 
3571.8 ( RUNOFF ) 
482.9 (RUNOFF I 
442.0 (RUNOPP 

IRUNOPP! 
(RUNOPF! 
1RUNOFFl 
IRUNOPP) 
[RUNOFF) 

RUNOFF ABOVE BASEPLOW (BASEFLOW = -00 CPSI 
13.14 WATERSHED INCHES; 21539 CFS-HRS; 1780.0 ACRF-FPET. 
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*** WRRNING - XSECTION 4 
VOLUME TRUNCATED AT 23.8 IN LOCATION 5 ADDING HYDROGRAPES. "' 

OPERATION ADDHYD XSECTION 4 

PEAK TIME IHRS) PEAK DISCHARGEICFSI PEAK ELEVATIONIFEETI 
9.24 3686.8 (NLJLLI 
17.11 597.9 (NULL1 . . 

(NULL1 
(NULL) 
(NULL) 
iNULL) 
(NULL) 
(NULL) 

RUNOFF ABOVE BASEPLOW (BASEFLOW = .00 CFSI 
5.18 WATERSHED INCHES; 29047 CFS-XRS; 2400.4 ACRE-FEET. 

DURATIONIHRS) 72 79 
FLOWiCFS) 57 26 TRUNCATED 

"' WARNING - ROUTING COEFFICIENT (C) EQUALS 1.0, 
CONSIDER ShmLLER MAIN TIME INCREMXNT POR XSECTION 106. *** 

OPERATION RERCH XSECTION 106 

PEAK TINEIHRS) PEAK DISCHARGE(CFS1 PEAK ELEVATION(FEET1 
9.00 3454.0 * 5.62 

FIRST POINT OF FLAT PEAK 
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RUNOPP ABOVE BASEPLOW IBILSEFLOW = .00 CFSI 
5.15 WATERSHED INMES; 28888 CPS-HRS; 2387.3 ACm-FEET. 

OPEBATION RUNOFF XSECTION 5 

PEAK TIMEIHRS) PEAK DISCHARGEICFS) PEAK ELEVATION(FEET1 
9.13 2891.7 (RUNOFF 
17.05 387.9 iRUNOFFl 

(RUNOFF 1 
(RUNOFF I 
(RUNOFF I 
(RUNOFF) 

23.05 262.5 I RUNOFF I 
23 .99 260.8 IRUNOPPI 

RUNOFF ABOVE BASEPLOW (BASEPLOW = .OO CFSI 
13.43 WATERSHED INCHES; 17332 CFS-HRS; 1432.3 ACRE-FEET. 

DURATION(XRSI 2 4 6 8 10 12 14 16 
FLOW(CFS1 2298 1621 987 636 413 335 261 229 

DURATION(HRSI 18 20 22 22 
FLOWICFSI 210 83 1 0 

OPEBATION ADDKYD XSECTION 5 

P E W  TIME IHRSI PEAK D1SCWS.C-E(CFS1 PEAK ELEVATIONIFEET) 
9.13 6345.7 (NULL1 

(NULLI 
INULLI 
INIPILI 
(NULL1 
(NULLI 
(NULL) 
IN'JLL) 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFS) 
6.70 WATERSHED INCHES; 46217 CFS-HRS; 3819.4 ACRE-FEET. 
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DmTIONIHRS) 8 16 24 32 40 48 56 64 
FLOW(CFS) 1846 758 115 111 107 103 99 94 

DLJRATIONIHRS) 72 79 
PLOW(CPS) 60 26 TRUNCATED 

DURATION(HRS) 72 79 
FLOW(CFS) 60 26 TRUNCATED 

OPERATTON RUNOFF XSECTION 6 OPERATION ADDHYD XSECTION 106 

PEAK DISCHARGE(CPS) PEAK ELEVATION(PEET) 
7307.8 9.47 

PERK TIME(hQ.S) PEAK DISCHRRGE(CFS) PEAK ELEVATION(FEET1 
1601.2 (RUNOFF) 
219.9 (RUNOFF) 
201.2 (RUNOFF1 HYDROGRAPH POINTS FOR ALTERNATE = 5, STORM = 5 

HRS NUN TIME INCREMENT = ,200 hr, DRAINAGE RX?A = .00 SQ.II. 
8.40 CFS 0 72 555 1209 1868 3344 4530 5429 
10.00 CFS 6094 6605 6972 7196 7297 7301 7235 7118 
11.60 CFS 6954 6749 6505 6226 5920 5594 5259 4924 
13.20 CPS 4600 4289 3995 3714 3452 3209 2987 2784 

(RUNOFF) 
(RUNOFF) -- -~ ~ - -  

14.80 CFS 2596 2423 2262 2115 1981 1860 1750 1648 
16.40 CFS 1550 1509 1475 1438 1403 1370 1338 1307 
18.00 CFS 1277 1248 1220 1190 1157 1122 1088 1057 
19.60 CFS 1029 1001 973 944 914 886 859 836 
21.20 CFS 817 801 787 772 757 742 728 713 
22.80 CFS 697 681 668 658 650 641 631 624 
24.40 CFS 617 606 586 557 521 480 437 395 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
12.99 WATERSHED INCHES; 9558 CPS-HRS; 789.9 ACRE-FEET. 

~ ~ 

26.00 C.FS 353 314 277 243 212 183 157 132 
27.60 CFS 110 90 72 55 40 26 13 2 
29.20 CFS .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
42546 CPS-HRS; 3516.0 ACRE-FEET. 

DURATIONIHRS) 2 4 6 8 10 12 14 16 
PLOW(CFS) 6226 3995 2115 1403 1122 836 681 557 

DWTIOW(HRS) 18 20 21 
PLOWICPS) 212 26 0 

OPERATION ADDHYD XSECTION 6 

FEAK TIMEIHRS) 
9.12 
17.07 
17.96 
19.10 
21.03 

PERK ELEVATION (FEET) 
(NULL1 

OPERATION RUNOFF XSECTION 7 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFSI 
7.30 WATERSEED INCHES; 55759 CFS-HRS; 4608.0 ACRE-FEET. 

PERK TIME (HRS) 
8.98 

PEAK DISCHARGE(CPS) PEAK ELE!VATIONlFEETl 
1313 .I (RUNOFF) 
189.3 I RUNOFF) 
174.5 (RUNOFF) 
151.3 (RUNOFF) 

(RUNOFF) 
(RUNOFF) 
I RUNOFF) 
IRUNOPFI 
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RUNOFF ABOVE WEPLOW (BASEPLOW = .OO CPS) 
12.38 WATERSHED INCHES; 7673 CPS-HRS; 634.1 ACm-FEET. 

"' WARNING - MAIN TIME INCREMENT ( ,200) IS GREATER THAN 50% OF M E  
TIME OF CONCEWTRATION I .231 FOR SUBWATERSHED XSECTION 7. 
MIS WILL REDUCE THE COMPUTED PEAK BY ABOUT .O%. .*. 

OPERATION ADDAID XSECTION 7 

PERK TIMEIWIS) 
9.09 
17.03 
17.94 
19.07 

HRS 
3.00 
4.60 
6.20 
7.80 
9.40 
11.00 
12.60 
14.20 
15.80 
17.40 
19.00 
20.60 
22.20 

CFS 
CPS 
CFS 
CFS 
CPS 
CPS 
CPS 
CPS 
CFS 
CPS 
CFS 
CFS 
CFS 

PEAK DISCHARGE(CPS) 
9241.1 
1387.8 
1285.9 
1109.1 

HYDROGRAPH POINTS POR 
TIME INCREMENT = ,200 

0 3 9 
276 418 528 
1558 1976 2248 

ALlTRNATE = 5, STORM 
hZ, DRAINAGE AREn = 

16 56 94 
665 839 951 

23.80 CFS 852 967 776 409 220 154 129 120 
25.40 CPS 116 115 115 115 115 115 115 115 
77.00 CPS 115 115 115 115 115 115 115 115 . ~~ ~ - -  - - ~  - - ~  

28.60 CPS 115 115 175 115 114 114 114 114 
30.20 CFS 113 113 113 113 113 113 113 113 
31.80 CPS 113 113 113 112 112 112 112 112 
33.40 CPS 112 112 112 112 112 111 111 111 
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38.20 CPS 110 110 109 109 109 109 109 109 
39.80 CFS 109 109 109 109 109 108 108 108 
dl .do CFS 108 108 108 108 108 108 108 107 .. . --. 
43.00 CPS 107 107 107 107 107 107 107 107 
44.60 CFS 107 107 106 106 106 106 106 106 
46.20 CPS 106 106 106 106 106 105 105 105 
47.80 CPS 105 105 105 105 105 105 105 105 
49.40 CPS 104 104 104 104 104 104 104 104 
51.00 CPS 104 104 104 104 103 103 103 103 
52.60 CPS 103 103 103 103 103 103 103 102 
54.20 CPS 102 102 102 102 102 102 102 102 
55.80 CFS 101 101 101 101 101 101 101 101 
57.40 CPS 100 100 100 100 100 100 100 100 
59.00 CPS 99.59 99.48 99.36 99.25 99.14 99.03 98.92 98.80 
60.60 CPS 98.69 98.58 98.47 98.36 98.25 98.14 98.03 97.91 
62.20 CFS 97.80 97.69 97.58 97.47 97.36 97.25 97.14 97.03 
63.80 CFS 96.92 96.81 96.70 96.60 96.49 96.38 96.27 96.15 
65.40 CPS 96.03 95.90 95.76 95.63 95.50 95.37 95.24 95.11 
67.00 CFS 94.98 94.85 94.72 94.60 94.47 94.34 94.21 94.08 
68.60 CFS 93.95 93.82 93.69 93.57 93.44 93.31 93.18 93.06 
70.20 CFS 92.93 92.80 92.68 92.55 92.42 92.30 92.17 92.04 
71.80 CFS 91.92 91.79 91.67 91.54 91.42 91.29 90.04 87.82 
73.40 CPS 85.39 82.96 80.57 78.25 76.00 73.94 72.04 70.22 
75.00CPS 68.45 66.72 65.04 63.41 61.81 60.26 58.74 57.26 
76.60 CPS 55.82 54.42 53.05 51.71 50.41 49.14 47.91 46.70 
78.20 CPS 45.53 44.38 43.26 42.18 41.12 40.08 39.07 38.09 
79.80 CPS 37.13 36.20 35.28 34.40 33.53 32.69 31.87 31.06 

RUNOFF ABOVE BASEPLOW (BASEPLOW = .OO CPS) 
7.68 WATERSHED INCHES; 63428 CPS-HRS; 5241.7 ACRE-FEET. 

DURATION(HRS1 8 16 24 32 40 48 56 64 
PLOWICPSI 2120 859 115 111 107 103 99 94 

DURATIONIHRS) 72 79 
PLOWICPS) 60 26 TRUNCATED 

OPERATION RUNOFF XSECTION 10 

PEAK TIME IHRS) 
9.67 
17.24 
19.33 
21.23 
22 .ll 
23.28 

PEAK DISCHARGEICPSI PEAK ELWATIONIPEET) 
894.6 (RUNOFF1 
123.5 (RUNOFF) 

IRUNOFFI 
(RUNOFF I 
1 RUNOFF I 

35.00 CPS 111 111 111 111 111 111 111 110 
36.60 CPS 110 110 110 110 110 110 110 110 
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RUNOFF ABOVE BASEPLOW IBRSEPLOW = .00 CFSi 
12.84 WATERSHED INMES; 5554 CFS-HRS; 459.0 ACRE-FEET. 

DLIRATIONIHRSI 2 4 6 8 10 12 14 16 
PLOW(CFSi 753 524 310 199 131 107 85 75 

DIIRATION(HRSI 18 20 22 23 
PLOW(CPSI 68 19 1 0 

OPERATION REACH XSECTION 109 

PEAK DISChPAGE(CFS1 PEAK ELEVATION(FEET1 
820.6 1770.00 
123 .0 1765.90 
93.5 1765.61 
84.2 1765.47 
76.0 1765.34 
73.9 1765.31 

RUNOPF ABOVE BASEFLOW I6ASEPLOW = 0 0  CPSI 
12.67 WATERSHED INCHES; 5478 CFS-HRS; 452.7 ACRE-FEET. 

DURATIONIHRS) 2 4 6 8 10 12 14 16 
FLOWICFSI 764 504 320 204 I29 108 84 75 

OPERATION RUNOFF XSECTION 9 

PEAK TIME IHRSI 
9.24 

PEAK DISCHARGE(CPS1 
1990.4 
265.6 
242 .8 
206.3 

PEAK ELEJATIONIPEETI 
(WNOFPI 
(RUNOFPi 
(RUNOFF) 
(RUNOFF) 
(RUNOFF) 
IRUNOPFI 
(RUNOFF) 
(RUNOFF) 

RUNOFF ABOVE BASEPLOW (BASEPLOW = .00 CFS) 
13.43 WATERSHED INCHES; 12047 CPS-HRS; 995.5 ACRE-FEET. 
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DWRATION(HRSI 2 4 6 8 10 12 14 16 
FLOWICFSI 1628 1089 689 432 288 235 183 162 

DURATIONlHRSi 18 20 22 22 
FLOWICFSi 147 58 1 0 

OPERATION ADDKYD XSECTION 109 

PEAK DISCHARGE(CPS1 
2771.3 
387.3 

PEAK ELEVATION(FEETi 
1777.54 
1767.91 
1767.74 
1767.32 
1767.10 

RUNOFF MOVE WEPLOW (BASFPLOW = .OO CFSI 
13.18 WATERSHEE INCHES; 17524 CFS-HRS; 1448.2 ACRE-FEET. 

"* WARNING - ROUTING COEFFICIENT ICi EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INCREMENT FOR XSECTION 108. * * A  

OPERATION REACH XSECTION 108 

PEAK TIME(HRSi PEAK DISCHARGE(CFS1 PEAK ELEVATION(FEET1 
9.00 2546.0 ' 1761.03 
17.11 387.3 1756.48 
17.95 359.2 1756.35 
19.16 295.8 1756.08 
21.12 265.7 1755.95 
22.00 236.9 1755.82 
23.15 244.1 1755.85 
24.04 240.3 1755.83 

FIRST POINT OF FLAT PEAK 

RUNOPF ABOVE BASEFLOW (BASEFLOW = .00 CPS) 
13.01 WATERSHED INCHES; 17299 CPS-HRS; 1429.6 ACRE-FEET. 
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OPERATION RUNOFP XSECTION 8 

PEAK TIME iHRSl PEAK DISCHiiRGE(CFSI PEAK ELEVATIONiPEETl 
2826.7 (RUNOFPI 
374.8 (RUNOPP) 
342.6 (RUNOPPI 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CPS) 
13.71 WATERSHED INCHES; 16988 CPS-HRS; 1403.9 ACRF-FEET. 

DURATION(HRS1 2 4 6 8 10 12 14 16 
FLOW(CPS1 2270 1558 986 612 422 330 253 226 

DURATIONLHRSl 18 20 22 22 
PLOW(CPS) 202 92 2 0 

OPERATION RDDHYD XSECTION 108 

PEAK TIME IHRSI PEAK DISCHARGE iCFS1 PEAK ELEVATION(FEET1 
9.11 5372 .7 1764.66 

HYDROGRAPH POINTS FOR ALTERNATE = 5, STORM = 5 
HRS MAIN TIME INCREMEWT = ,200 hr. DRAINAGE AREA = 3.98 SD.MI. 
2.60 CPS 0 1 2 9 24 35 70 103 
4.20 CFS 134 181 216 299 374 450 560 632 
5-80 CPS 734 823 968 1220 1391 1633 1842 2082 

a m7,, a 
SCS - - ~ 
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13.80 CPS 1605 1524 1443 1333 1262 1180 1112 1064 
15.40 CFS 1017 983 918 860 806 732 694 723 
17.00 CPS 759 749 699 673 685 700 655 542 
18.60 CFS 486 528 581 580 534 505 468 436 
20.20 CPS 433 453 468 499 526 514 464 436 
21.80 CPS 447 463 444 389 365 425 490 480 .- ~~ ~ - -  ~ ~ 

23.40 CPS 409 375 432 493 430 239 129 75 
25.00 CPS 43.01 24.06 13.43 7.52 4.19 2.38 1.35 .75 
26.60 CPS .39 

RUNOFF ABOVE BASEFLOW (BASEPLOW = .00 CFS1 
13.35 WATER- INMES; 34287 CFS-HRS; 2833.5 ACRE-FEET. 

OPERATION ADDHYD XSECTION 109 

PEAK TIME (HRSI PEAK DISCHARGE (CFS) PEAK ELEVATION(PEET1 
9.46 291.9 1767.29 

HYDROGRAPH POINTS FOR ALTERNATE = 5, STORM = 5 
HRS MAIN TIME INCREMUUT = ,200 hr, DRAINAGE AREA = .00 SQ.MI. 
8.80 CFS 0 89 244 289 278 244 201 136 
10.40 CPS 25.77 .OO 

RUNOFF ABOVE BASEPLOW (BASEFLOW = .OO CFS) 
302 CFS-HRS; 24.9 ACRE-FEET. 

DURATION(HRS1 2 4 6 8 10 12 14 16 
FLOW(CPS1 4606 3143 2010 1262 823 685 526 464 

DURATION(HRS1 18 20 22 2 
PLOW(CFS1 430 181 13 0 

"' WARVING - XSECTION 107, INFLOW EXCEEDS MAX TABLE DISCHARGE, 
EXTRAPOLATION USED. 

OPE3ATION RVACE XSECTION 107 

. .~ --- ~ - ~ ~ ~ 

7.40 CFS 2443 2693 3100 3455 3803 4284 4606 5062 
9.00 CFS 5360 5364 5281 5238 5173 5126 5025 4830 

10.60 CPS 4671 4521 4389 4208 3915 3715 3409 3143 
12.20 CPS 2921 2648 2473 2293 2149 2010 1826 1710 



TR20 ----.. ------....-.----------------------------.------------------- SCS - 
SIGNAL BUTTE FRS WIPASS MTN DIVERSION - RECREATED BY WOODIPATE VERSION 

09/181** ORIGINAL DESIGN CONDITIONS r NEW STAGE-STORAGE CURVES SBTR-20b2.04TEST 
09:32:48 PASS 3 JOB NO. 1 PAGE 52 

PEAK DISCHARGE(CFS) 
5249.1 
753.4 
697.3 
578.8 
520.3 

PEAK ELEVATION(FEET1 
1762.11 

RIDROGRAPH POINTS FOR ALTEQ.NATE = 5, STORM = 5 
IHRS MAIN TIME INCREMENT = .200 hx, DRAINAGEAREA= 3.98SQ.MI. 
2.80 CPS .10 1.04 1.97 7.60 19.98 31.32 61.29 92.95 
4.40 CFS 
6.00 CPS 
7.60 CFS 
9.20 CPS 
10.80 CPS 
12.40 CPS 
14.00 CFS 
15.60 CFS 
17.20 CPS 
18.80 CPS 
20.40 CPS 
22.00 CFS 
23.60 CPS 
25.20 CFS 
26.80 CFS .53 .26 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFSJ 
13.33 WATERSHD INMES; 34238 CFS-HRS; 2829.4 ACRE-FEET. 

DURATION!HRS) 2 4 6 8 10 12 14 16 
FLOW(CFS) 4567 3225 2011 1286 823 684 518 464 

DIURATION!HRSl 18 20 22 24 
FLOW(CPS1 425 168 18 0 

OPERATION ADDHYD XSECTION 107 

PEAK TIMELHRS) PEAK DISCIWAGE ICFS) 
9.27 14360.9 
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HYDROGRAPH POINTS FOR ALTERNATE = 5, STORM = 5 
WIS MAIN TIME INCREMENT = ,200 hr, DRAINAGE AREA = 16.77 SQ.MI. 
2.80 CFS 0 1 5 16 36 87 155 239 
4.40 CFS 344 444 623 806 1017 1267 1480 1741 
6.00 CPS 1971 2353 2904 3400 4028 4576 5282 6167 
7.60 CFS 6933 7975 8908 9944 11108 12072 13271 14129 
9.20CPS 14344 14312 14252 14122 13997 13619 13013 12557 
10.80 CFS 12113 11774 11281 10612 10024 9243 8551 7896 
12.40 CFS 7228 6719 6236 5856 5462 5023 4684 4395 
14.00 CFS 4180 3953 3694 3484 3266 3089 2947 2827 
15.60 CPS 2729 2570 2422 2263 2086 1975 2018 2105 
17.20 CFS 2099 2000 1920 1928 1964 1856 1610 1435 - - -~ 

18.80 CFS 
20.40 CPS 
22.00 CFS 
23.60 CFS 
25.20 CFS 
26.80 CFS 
28.40 CFS 
30.00 CFS 
31.60 CPS 
33.20 CFS 
34.80 CFS 
36.40 CFS 
38.00 CFS 
39.60 CFS 
41.20 CPS 
42.80 CPS 
44.40 CPS 
46.00 CFS 
47.60 CFS 
49.20 CFS 
50.80 CFS 
52.40 CFS 
54.00 CFS 
55.60 CPS 102 101 101 101 101 101 101 101 
57.20 CFS 101 100 100 100 100 100 100 100 
58.80 CPS 99.70 99.59 99.48 99.36 99.25 99.14 99.03 98.92 -~ ~~ ~-~ 

60.40 CPS 98.80 98.69 98.58 98.47 98.36 98.25 98.14 98.03 
62.00 CFS 97.91 97.80 97.69 97.58 97.47 97.36 97.25 97.14 
6 3 . 6 0  CPS 97.03 96.92 96.81 96.70 96.60 96.49 96.38 96.27 . . . . . -. . ~~ ~- ~~ - 

65.20 CPS 96.15 96.03 95.90 95.76 95.63 95.50 95.37 95.24 
66.80 CFS 95.11 94.98 94.85 94.72 94.60 94.47 94.34 94.21 
68.40 CFS 94.08 93.95 93.82 93.69 93.57 93 .44 93.31 93.18 
70.00 CPS 93.06 92.93 92.80 92.68 92.55 92.42 92.30 92.17 
71.60 CFS 92.04 91.92 91.79 91.67 91.54 91.42 91.29 90.04 
73.20 CFS 87.82 85.39 82.96 80.57 78.25 76.00 73.94 72.04 
74.X" CPS 70.22 68.45 66.72 65.04 63.41 61.81 60.26 58.74 . . . . -. - . -- ~ ~ ~- ~ - 

76.40 CFS 57.26 55.82 54.42 53.05 51.71 50.41 49.14 47.91 
78.00 CFS 46.70 45.53 44.38 43.26 42.18 41.12 40.08 39.07 
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79.60 CFS 38.09 37.13 36.20 35.28 34.40 33.53 32.69 31.87 
81.20 CFS 31.06 30.28 29.52 28.78 28.05 27.35 

RUNOFF ABOVE BASEFLOW IBASEFLOW = .OO CFSI 
9.02 WATERSHED INCHES; 97660 CPS-HRS; 8070.6 ACRE-FEET. 

DURATIONIHRS) 8 16 24 32 40 48 56 64 
FLOW(CFS) 3400 1333 115 111 107 103 99 94 

DURATIONIHRSI 72 79 
PLOWICFS) 62 27 TRUNCATED 

"* MESSAGE - RESERVOIR ROUTING, STRUCTURE 2, TRUNCATED AT 400 POINTS 
WITH 1236.01 AC-PT ( .I1 WATERSHED INCHES) FLOOD STORAGE 
RETAINING IN RESWVOIR AT ELN. 1711.06. *** 

OPERATION RESVOR STRUClWRE 2 

P W  TIMEIHRS) PEAK DISCHARGEICFS) PEAK ELEVATIONIFEETI 
11.66 9772.5 1722.19 

MliIN 
CFS 
CPS 
CFS 
CFS 
CFS 
CPS 
CFS 
CFS 
CFS 
CFS 
CFS 
CFS 
CPS 
CFS 
CFS 
CPS 
CPS 
CPS 
CFS 
CPS 
CPS -- - 

CFS 
CFS 
CFS 
CFS 
CFS 
CFS 

KYDROGRPSH POINTS FOR 
TIME INCREMENT n ,200 

ALTERNATE = 5, STORM 
h~ , DRAINAGE AREA = 

.10 .22 .41 
4.31 5.65 7.22 
85 122 126 
188 635 1472 
7361 8021 8549 
9753 9658 9500 
7818 7489 7162 
5486 5239 5005 
3770 3593 3440 
2753 2651 2539 
2 0 6 6  1993 1929 

TR20 ................-------------------------------------------- ----- SCS - 
SIGNAL BUTTE PRS W/PASS MTN DIVERSION - RECREATED BY WOOD/PATE VERSION 

09/18/'* ORIGINAL DESIGN CONDITIONS + NEW STAGE-STORAGE CURVES SBTR-2Ob2.04TEST 
09:32:48 PASS 3 JOB NO. 1 PAGE 55 

46.40 CPS 155 155 155 155 155 155 155 155 
48.00 CPS 155 155 155 155 155 155 155 155 
49.60 CPS 155 155 155 155 155 155 155 155 
51.20 CPS 155 154 154 154 154 154 154 154 
52.80 CPS 154 154 154 154 154 154 154 154 
54.40 CPS 
56.00 CPS 
57.60 CPS 
59.20 CPS 
60.80 CPS 
62.40 CPS 
64.00 CFS 
65.60 CPS 
67.20 CPS 
68.80 CFS 
70.40 CPS 
72.00 CFS 
73.60 CPS 
75.20 CFS 
76.80 CPS 
78.40 CPS 
80.00 CFS 
81.60 CFS 150 150 150 150 

RUNOFF ABOVE BASEPLOW IBASEFLOW = .OO CFSI 
7.64 WATERSXED INCHES; 82707 CPS-HRS; 6834.9 ACRE-FEET. 

DURATIONIHRS) 8 16 24 32 40 48 56 64 
FLOW(CPS1 3181 1210 305 173 155 154 153 152 

EXECUTIVE CONTROL ENDCMP COXPUTATIONS COMPLETED FOR PASS 3 
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S W Y  TABLE 1 

SELECTED RESULTS OP STANDARD AND EXECUTIVE CONTROL IN ORDER PERFORMED. 
A C W C T E R  POLLOWING THE PEAK DISCHARGE TIME AND RATE ICPS) INDICATES: 

F-PLAT TOP HYDROGRAPH T-TRUNCATED HYDROGRAPH R-RISING TRUNCATED HYDROGRAPH 

XSECTION/ STANDAEE PEAK DISCHARGE 
STRUCTURE CONTROL DRAINAGE RUNOP? .................................... 

ID OPERATION AREA AMOUNT ELEVATION TIME FATE RATE 
(SQ MI) (IN) (PT) IHRI ICFSI 1CSMI 

AL-TE 5 STORM 4 

XSECTION 108 REACH 2.06 4.82 1758.38 9.96 1037 503.4 
... XSECTION 8 RUNOPP 1.92 5.19 9.22 1076 560.4 

XSECTION 108 ADDHYD 3.98 5.00 1760.34 9.67 2080 522.6 
... XSECTION 109 ADDHYD .OO 5.00 .OO 0 ~ f i ~ ~  

XSECTION 107 REACH 3.98 5.00 1757.54 10.09 2073 520.9 

XSECTION 107 ADDHYD 16.77 3.72 1762.39 9.90 5483 327.0 
STRUCTURE 2 RESVOR 16.77 2.37 1715.47 14.54 1551 92.5 

RAINPALL OF 15.80 inches .AND 24.00 hr DORATION, BEGINS AT .O hrs 

ALTERNATE 5 STORM 5 

XSECTION 101 RUNOFF 1.86 13.14 --- 9.97 2475 1330.6 
... XSECTION 1 RUNOFF 1.20 12.99 9.40 1645 1370.8 
... XSECTION 1 ADDHYD 3.06 13.08 9.81 4079 1333.0 

XSECTION 2 RUNOFF 1.24 12.39 --- 9.34 1635 1318.5 
XSECTION 2 ADDHYD 4.30 12.88 .-- 9.94 5654 1314.9 

... XSECTION 3 RUNOFP 1.85 13.14 9.66 2515 1359.5 

... XSECTION 3 ADDHYD 6.15 12.96 10.07 8107 1318.2 
STRUCTURE 1 RESVOR 6.15 12.57 1803.90 10.91 7423 1207.0 
XSECTION 104 REACH 6.15 1.89 .51 10.00F 115F 18.7 

... XSECTION 4 RUNOFF 2.54 13.14 9.24 3572 1406.3 

XSECTION 4 ADDHYD 8.69 5.18 -.. 9.24 3687 424.3 
XSECTION 106 REAM 8.69 5.15 5.62 9.00F 3454P 397.5 

... XSECTION 5 RUNOFF 2.03 13.43 9.13 2892 1446.0 

... XSECTION 5 ADDHYD 10.69 6.70 9.13 6346 593.6 
XSECTION 6 RUNOFF 1.14 12.99 .-. 9.14 1601 1404.4 

XSECTION 6 ADDHYD 11.83 7.30 ... 9.12 7901 667.9 
XSECTION 106 ADDHYD .OO 7.30 9.47 10.91 7308 """" 

... XSECTION 7 RUNOFP .96 12.38 8.98 1313 1367.7 
XSECTION 7 ADDHYD 12.79 7.68 --- 9.09 9241 722.5 
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XSECTIONI STANDARD PEAK DISCHARGE 
STRUCTURE CONTROL DRAINAGE RUNOFF .................................... 

ID OPEPATION AFLA AMOUNT ELEVATION TIME RATE RATE 
ISQ MI) (IN) IFTI (HR) (CPS) (CSM) 

ALTEFNATE 5 STORM 5 
........................... 

XSECTION 10 RUNOFF .67 12.84 ..- 9.67 895 1335.8 
XSECTION 109 REACH .67 12.67 1770.00 10.50 821 1225.4 
XSECTION 9 RUNOFF 1.39 13.43 --- 9.24 1990 1431.7 
XSECTION 109 ADDHYD 2.06 13.18 1777.54 9.38 2771 1345.1 
XSECTION 108 REACH 2.06 13.01 1761.03 9.00P 25468 1235.9 

... XSECTION 8 RUNOFF 1.92 13.71 9.11 2827 1472.4 
XSECTION 108 ADDHYD 3.98 13.35 1764.66 9.11 5373 1350.0 
XSECTION 109 ADDHYD .OO 13.35 1767.29 9.46 292 *-"**" 
XSECTION 107 REACH 3.98 13.33 1762.11 9.62 5249 1318.8 
XSECTION 107 ADDHYD 16.77 9.02 1772.94 9.27 14361 856.4 

STRUCTURE 2 RESVOR 16.77 7.64 1722.19 11.66 9772 582.7 
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S m Y  TABLE 2 

MODIPIW Am-KIN REAM ROUTING IN ORDER PERPORMED. 
QUESTION MARK (1) APTER: OUTPLOW PEAK - MAX. NUMBER ROUTING ITERATIONS USED; 

LENGTH FACTOR - VALUE k' GP.EAITW THMJ 1.0; 
Am-KIN COEPP - VALUE C GFZATER THAN 0.667. 

HYDROGRAPH INFORMRTION ROUTING PAWJO3TERS 
....................................................... 

FLOOD INFLOW OUTFLOW Q-A EQ. PEAK A m -  
XSEC REAM pm1N ----------- ----------- ----------- LENGTH RATIO KIN 
ID LENGTH LENGTH PEAK TIME PEAK TIME COEPP POWER FACTOR Q/I COEPP 

IPTI (PT! ICPSI (HR! ICPS) IHRI (XI (MI lk*) (Q'I (C! 

BASEPLOW 1s .o CPS 

AL-TE 5 STORM 1 

ALTERNATE 5 STORM 4 

ALTEPxkTE 5 STORM 5 
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SlJNXP3Y TABLE 3 
............... 

STORM DISCXARGES (CPS) AT XSECTIONS ANLl STRUCTURES FOR ALL ALTERNATES 
QUESTION MARK (1) IrPTEX: OUTFLOW PEAK - RISING TRUNCATED HYDROGRAPH. 

XSECTION/ DRAINAGE 
........ STRUCTITRE AREA STORM NUMBERS.. 

ID LSQ MI1 1 4 5 

STRUCTURE 2 16.77 

ALTERNATE 5 146 1551 9772 

STRUCTURE 1 6.15 

ALTERNATE 5 112 1490 7423 

XSECTION 1 3.06 

ALTERNATE 5 1729 1492 4079 

XSECTION 2 4.30 

ALTERNATE 5 2188 2032 5654 

XSECTION 3 6.15 

ALTERNATE 5 3125 2930 8107 

XSECTION 4 8.65 

ALTERNATE 5 2180 1377 3685 

XSECTION 5 10.69 
.-..----------*------------ 

ALTERNATE 5 4157 2431 6346 

XSECTION 6 11.83 
........................... 

ALTERNATE 5 5213 2994 7901 

XSECTION 7 12.79 
........................... 

ALTERNATE 5 5926 3421 9241 

XSECTION 8 1.92 

XSECTION 9 1.39 



XSECTION . .67 ........................... 
ALl'F.WNATE 5 405 319 895 

XSECTION 101 1.86 
........................... 

ALTFXNATE 5 1011 908 2475 

XSECTION 104 6.15 
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SUMM?+RY TABLE 3 

STORM DISCHARGES (CPSI AT XSECTIONS AND STRUCWRES POR ALL ALTERNATES 
QUESTION &W3 I?) AFTER: OUTFLOW PE2K - RISING TRUNCATE HYDROGRAPH. 

XSECTIONI DRAINAGE ........ STRUCTURE AREA STOF% MIMBERS.. 
ID ISQ id11 1 4 5 

XSECTION 104 6.15 

ALTmaATE 5 112 115 115 

XSECTION 106 .OO 

ALTERNATE 5 0 1375 7308 

XSECTION 107 16.77 
........................... 

ALTERNATE 5 8191 5483 14361 

XSECTION 108 3.98 

XSECTION 109 .OO 

ALTERNATE 5 0 0 292 
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END OF 1 JOBS IN THIS RUN 

SCS TR-20, VERSION 2.04TEST 
PILES 

INPUT = SBTR-20B.DAT , GIVEN DATA PILE 
OUTPUT = SBTR-20B.OUT , DATED 09/18/'*,09:32:48 

FILES GENERATTED - DATED 09/18/",09:32:48 

NONE! 

TOTAL NUMBER OF WARNINGS = 18, MESSAGES = 9 

JOB ENDED AT 09:32:48 
**' TR-20 RUN COMPLETED *** 



***%.*.*** % '80-80 LIST OP INPUT DATA FOR TR-20 HYDROLOGY'*""*"+.**+*++* 

JOB TR-20 
TITLE 000 SIGN= BUTTE FRS W/PASS MTN DIVERSION - RECREATED BY WOOD/PATZL 
TITLE 000 ORIGINAL DESIGN CONDITIONS + NEW STAGE-STORAGE CURVES SBTRZObT.DAT 
5 RRINPL 1 .5 
8 0.0 ,008 ,017 ,026 ,035 
8 ,045 ,055 ,065 ,076 ,087 
8 .099 .I12 ,125 .I4 ,156 
8 .I74 .I94 ,219 .254 .303 
8 .515 ,583 ,624 .654 .682 
8 .705 .727 .748 .767 ,784 
8 .8 .816 .83 ,844 ,857 
8 .87 .882 ,893 ,905 ,916 
8 ,926 ,936 ,946 ,955 ,965 
8 ,974. ,983 ,992 1. 1. 
9 ENDTBL 
5 FaINPL 2 .5 
8 0.0 ,005 ,011 ,016 .022 
8 ,028 ,035 ,041 ,048 .056 
8 063 ,071 ,081 ,089 .098 
8 ,109 .12 .I33 ,147 ,163 
8 .I81 ,204 ,235 ,283 ,663 
8 .735 .772 .799 .82 ,838 
8 ,854 ,868 .88 ,891 .902 
8 ,912 ,921 ,929 .937 ,945 
8 ,952 ,959 .965 ,972 ,978 
8 ,984 ,989 ,995 1. 1. 
9 ENDTEL 
5 RAINPL 3 2.4 
8 0.0 ,002 ,004 ,006 ,008 
8 .01 ,012 ,014 .016 ,018 
8 .02 .022 ,025 ,027 .03 
8 ,032 ,035 ,038 .04 ,043 

8 ,907 
8 ,979 
9 ENDTBL 

8 ,982 
9 ENDTBL 
2 XSECTN 102 
8 
8 

8 
9 ENDTBL 
2 XSECTN 104 

8 
9 ENDTBL 
2 XSECTN 106 

8 
8 
8 
8 
8 
8 
8 
9 ENDTEL 
2 XSECTN 107 
8 
8 

*'80-80 LIST OF INPUT 

,008 
,034 
,108 
.341 
,672 
,827 
,895 
,935 
,967 
,993 

0.0 
450. 
838. 
1288. 
1782. 
2314. 
2875. 
3454. 

0.0 
450 
838. 
1288. 
1782. 
2314. 
2875. 
3454. 

0.0 
450. 
838. 
1288. 
1782. 
2314. 
2875. 
3454. 

0.0 
441. 
995. 
1682. 
2468. 
3339. 
4272. 
5258 
6296. 

0.0 
38.53 

DATA 



".".*"" ,..*.".80.80 LIST OF INPUT DATA (CONTI~ED)"'*'*"*"'L*"*.*"r 

8  1708 .  138 .4  871.3  

'f'~'f.*.*.*.","*~.*80080 LIST OF INPUT DATA (CONTI-D)'*'****' *..*"**"' 

8  1 7 5 1 .  130 .52  52 .  
8  1 7 5 2 .  273.18 87 .  8  1710 .  145 .9  1101 .52  
8  1 7 5 3 .  470.98 1 2 8 .  8  1710 .5  147 .7  1163 .52  
8  1 7 5 4 .  706 .86  1 8 7 .  8  1711 .5  1 5 1 . 4  1294.09 
8  1755 .  1005.62 2 4 0 .  8  1 7 1 2 . 2  1 5 4 .  1390 .2  
8 1 7 5 6 .  1369 .42  2 9 9 .  8 1 7 1 2 . 5  1 5 5 .  1 4 3 2 . 0 5  
8  1 7 5 7 .  1 8 0 1 . 8  3 6 4 .  8  1712 .6  1 5 6 .  1 4 4 6 . 1 1  
8  1 7 5 8 .  2305 .5  435.  8  1713 .5  390 .  1 5 7 8 . 7 7  
8  1759 .  2892.8  512 .  8  1714 .5  8 2 0 .  1733 .61  
8  1760 .  3558 .1  595 .  8  1716 .  1 9 5 0 .  1980.33 
8  1761 .  4316.04 684 .  8  1 7 2 0 .  6600 .  2712.23 
8  1 7 6 2 .  5156 .98  779 .  8  1722 .  9500 .  3121 .  
9  ENDTBL 8  1724 .  12400 .  3530 .  
2  XSECTN 1 0 8  1 . 0  9  ENDTBL 
8  1 7 5 3 . 7  0 . 0  0 . 0  6  RUNOFF 1 1 0 1  5  1 . 8 6  65 .  1 . 2 1  1 0 0 1 0 1  
8  1 7 5 4 . 7  6 1 . 9 3  23.  6  RWNOFP 1 1 6  1 . 2  64 .  .67  1 0 0 1 0 1  
8  1 7 5 5 . 7  209.35 5 2 .  6ADDHYD4 1 5 6 7  1 0 0 1 0 1  
8  1 7 5 6 . 7  4 3 8 . 9 1  8 7 .  6  REACH 3  1 0 2  7  5  2500.  0 0 0 0 0 0  
8  1 7 5 7 . 7  7 5 7 . 0 1  1 2 8 .  6  RUNOPP 1 2  6  1 .24  5 8 .  . 5 9  1 0 0 1 0 1  
8  1 7 5 8 . 7  1167 .41  1 7 5 .  6ADDiiYD4 2  5 6 7  1 0 0 1 0 1  
8  1 7 5 9 . 7  1678 .56  2 2 8 .  6 REACH 3  1 0 3  7  5  2500.  0 0 0 0 0 0  
8  1 7 6 0 . 7  2302 .39  2 8 7 .  6  RUNOFF 1 3  6  1 . 8 5  6 5 .  . 9 1  1 0 0 1 0 1  
8  1 7 6 1 . 7  3 0 3 8 . 9 1  3 5 2 .  6  ADDHYD 4  3  5  6  7  1 1  0  1 0  1 
8  1 7 6 2 . 7  3894 .74  4 3 5 .  6  SAWOV 5  1 7  6  
8  1 7 6 3 . 7  4647 .76  512 .  6  RESVOR 2  1 6  7  1791 .94  1 1 0 1 0 1  
9  ENDTBL 6  DIVERT 6  1 0 4  7  4  1 115 .  1. 0 0 0 0 0 0  
2  XSECTN 1 0 9  1 . 0  6  REACH 3 1 0 4  4  5  6700.  1 0  0  1 0  1 
8  1 7 6 3 . 6  0 . 0  0 . 0  6  RUNOFF 1 4  6  2 . 5 4  6 5 .  .54  1 0 0 1 0 1  
8  1 7 6 4 . 6  27 .47  23.  6  ADDHYD 4  4  5 6  7  1 0 0 1 0 1  
8  1 7 6 5 . 6  92 .87  5 2 .  6  DIVERT 6  1 0 4  7  5  2  3454 .  1. 0  0  0  0  0  0  
8  1 7 6 6 . 6  1 9 4 . 7  87 .  6  ADDAlD 4  1 0 4  1 2  4  0 0 0 0 0 0  
8  1 7 6 7 . 6  3 3 5 . 8  1 2 8 .  6  REACH 3  1 0 6  5  3  3700 .  1 0  0  1 0  1 
8  1 7 6 8 . 6  503.22 1 8 7 .  6  RUNOPP 1 5  6  2 .  6 8 .  . 43  1 0 0 1 0 1  
8  1 7 6 9 . 6  7 1 5 . 7 8  2 4 0 .  6  A D D m  4  5  3  6  7  1 0 0 1 0 1  
8  1 7 7 0 . 6  9 7 4 . 8 1  2 9 9 .  6  DIVERT 6  1 0 6  7 5  2  6296.  1. 0 0 0 0 0 0  
9  ENDTBL 6  RUNOFF 1 6  6  1 . 1 4  6 4 .  .42  1 0 0 1 0 1  
3  STRUCT 01  6  ADDWYD 4  6  5  6  7  1 0 0 1 0 1  
8  1 7 9 1 . 9 4  0 . 0 0  0 . 0  6  SAVMOV 5  6  7  5  
8  1793  0 . 0 1  4 6 . 8  6 A D D H Y C 4 1 0 6  4 2 7  1 1 0 1 0 1  
8  1 7 9 4 . 1  0 .02  1 0 6 .  6 S A V M O V 5 1 0 6  7  1 
8  1794 .5  2 6 . 3  1 3 0 .  6  . 9 6  58 .  .23  1 0 0 1 0 1  6  RUNOFP 1 7  
8  1795 .  74 .4  1 6 1 . 2  6 ADDKYD 4  7  5  6  7  1 1 0 1 0 1  
8  1 7 9 5 1 4  91 .2  1 7 0 . 7  6  SAVMOV 5  7  7  2  
8  1 7 9 6 .  96 .16  2 3 0 . 7  7  . 6 7  6 2 .  . 8 9  1 0 0 1 0 1  6  RUNOFP 1 1 0  
8  1797.14 1 0 2 . 4 2  3 2 2 . 2 3  6  DIVERT 6  1 1 0  7  5  3  8 2 0 .  1. 0 0 0 0 0 0  
8  1799 .42  1 1 3 . 9 1  542.99 6  REACH 3  1 0 9  5  4  2700 .  1 0 0 1 0 1  
8  1801.72 1 6 5 0 .  8 1 2 . 8 8  6  RUNO?F 1 9  6  1 . 3 9  68  . 55  1 0 0 1 0 1  
8  1 8 0 4 .  7700 .  1121 .9  6  ADDHYC 4  1 0 9  4  6  7 1 0 0 1 0 1  
8  1 8 0 6 . 2 8  15200 .  1470.09 6  DIVERT 6  1 0 9  7  5  4  2546.  1. 0 0 0 0 0 0  
8  1 8 0 8 . 5 7  26200.  1865.04 6  REACH 3  1 0 8  5  6  2100.  1 0 0 1 0 1  
9  ENDTBL 6  RUNOFF 1 8  5  1 .92  7 1 .  .42  1 0 0 1 0 1  
3  STRUCT 02 6  ADDHYC 4  1 0 8  5 6  7  1 1 0 1 0 1  
8  1 6 9 6 .  0 . 0  0 . 0  6 A D D H Y C 4 1 0 9  3 4 5  1 1 0 1 0 1  
8  1 7 0 0 .  1 0 . 2  1 7 2 . 1  6 S A W O V 5 1 0 6  5  3  
8  1 7 0 1 . 4  1 0 . 7  273 .25  6  DIVERT 6  1 0 8  7  5  4  5253 .  1. 0 0 0 0 0 0  
8  1 7 0 4 .  1 2 1 . 8  482 .24  6  REACH 3  1 0 7  5  6  5300 .  1 1 0 1 0 1  
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6 SAVMW 5 2 7 6 
6RESVOR2 2 6  71696. 1 1 0 1 0 1  
ENDATA 

7 INCREM 6 .60 EXECUTIVE CONTROL INCREM MAIN TIME INCREMENT = ,600 HOURS 
7 CONPUT 7 101 2 7.02 1.0 3 2 05 01 
ENDCMP 1 
ENaTOB 2 EXECUTIVE CONTROL COMFUT FROM XSECTION 101 TO STRUCTURE 2 

STmTING TIME = .O0 RAIN DEPTH = 7.02 RAIN DURATION = 1.00 
,,,*..  EN^ 80.80 LI~T~-'-~-~-~~*~-+*NDNDNDNDNDNDNDNDNDNDNDNDNDNDNDND ANT. RUNOFF COND. = 2 MAIN TIME INCREMENT = ,600 HOURS 

ALTERNATE NO. = 5 STORM NO. = 1 RXIN TRBLE NO. = 3 

OPEPATION RUNOFF XSECTION 101 

PEAK TIME IHRSI PEAK DISCHARGE ICFS) PEAK ELEVATIONIFEETI 
748.1 IRUNOFPI 
20.6 IRUNOPPI 
15.6 (RUNOPFI 

(RUNOFF) 
(RUNOFPI 
IRUNOFPl 
IRUNOPPI 
IRUNOFFI 
1 RUNO?F I 
(RUNOFF) 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .oo CPSI 
3.12 WATERSHD INMES; 3739 CFS-HRS; 309.0 ACRE-FEET. 

DURATION(HRSI12 24 36 48 60 72 84 96 
FLOWICFSI 38 19 13 11 8 8 8 6 

OPEFATION RUNOFF XSECTION 1 

PEAK TIME IHRS) PEAK DISCHARGE ICFSI PEAK ELEVATIONIPEETI 
467.3 (RUNOFPI 
13.0 IRUNOFFI 
9.8 IRUNOFFI 
8.2 (RUNOFF) 

(RUNOFF) 
(tiN0FF) 
(RUNOFF) 
(RUNOFF) 
(RUNOFF) 
(RUNOFF) 
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RUNOFF ABOVE BASEFLOW IBASEPLOW = .OO CFSI 
3.01 WATERSHED INCHES; 2329 CPS-HRS; 192.4 ACRE-FEET. 

PERK TIMEIHRS) PEAK DISCHARGE(CFSI PEAK ELEVATIONIFEET) 
371.7 (RUNOPFI 
11.8 IRUNOPPI 
8.9 IRUNOFFI 
7.5 IRUNOPPI 
7.6 IRUNOFP) 
6.1 1 RUNOPPI DURATIONIHRSI 108 120 132 133 

PLOW (CPSI 3 3 1 0 IRUNOFF) 
IRUNOPP) 
IRUNOFF) "' W I N G  - MAIN TIME INCREMENT I ,600) IS GREATER THPN 50% OF 21IE 

TIME OF CONCENTRATION I .67) FOR SUBWATERSHED XSECTION 1. 
THIS WILL REDUCE THE COMPUTED PEAK BY ABOUT .3%. *** 

RUNOFF ABOVE BASEFLOW IBASEFLOW = .00 CFSI 
2.41 WATERSEED INCHES; 1932 CFS-HRS; 159.7 ACRE-FEET. 

OPERATION ADDHYD XSECTION 1 

PEAK TIME LETS) 
119.75 

PEAK DISWiPRGElCPSl PEAK ELEVATIONIFEETI 

"* WARNING - MAIN TIME INCREMENT 1 -6001 IS GREATER THRN 50% OF THE 
TIME OF CONCENTMTION I ,591 FOR SIBWATERSHED XSECTION 2. 
THIS WILL REDUCE TEE COMPUTED PEAK BY ABOUT -.I%. * * *  

162.94 21.5 (NULL) 
167.16 17.2 INULLI 
174.94 17.4 INULLI 
210.94 13.3 INULLI 
222.94 13 .3 (NULL1 
232.55 13.4 (NULL) 

RUNOFF ABOVE BASEFLOW IBASEFLOW = .OO CFSI 
3.07 WATERSHED INCHES; 6068 CFS-HRS; 501.5 ACRE-FEET. 

DURATION(HRS)12 24 36 48 60 72 84 96 
FLOWICFS) 59 31 21 17 13 13 13 11 

DURATIONIHRS) 108 120 132 137 
FLOWICPSI 9 9 2 0 

* * -  WARNING - ROUTING COEPPICIENT ICI EQUALS 1.0, 
CONSIDER SYALLER MAIN TIKE INCPZMENT FOR XSECTION 102. * * %  

OPERATION ADDHYD XSECTION 2 

PEAK TIMEIHRSI 
119.73 

PEAK DISCEIARGEICFSI PEAK ELEVATIONIFEET) 
1635.8 (NULL1 

(NULL1 
(NULL) 
(NULL) 
(NULL) 
INULL! 
(NULL) 
INULLI 

RUNOPP ABOVE BASEPLOW IBASEFLOW = .OO CFSI 
2.88 WATERSHED INCHES; 8000 CPS-HRS; 661.1 ACRE-FEET. OPERATION RUNOPP XSECTION 2 

DURATION(XRS)12 24 36 48 60 72 84 96 
FLOWICFSI 78 40 29 23 18 18 18 13 
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"' W I N G  - ROUTING COEFFICIENT (Cl EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INCREMENT POR XSECTION 103. **s  

OPERATION RUNOFF XSECTION 3 

PEAK TIME(IIRS1 
119.73 

PEAK DISCHARGE (CPSI PEAK ELEVATION(FEET1 
776.5 (RUNOPFI 
20.5 (RUNOFF) 
15.6 (RUNOFPI 
13.0 (RUNOFF1 
13.2 i RUNOFF1 

(RUNOFF1 
IRUNOFFi 
(RUNOFF) 
(RUNOFFI 

8.2 (RUNOFF) 

RUNOFF ABOVE BASEPLOW (BASEPLOW = .00 CFS) 
3.12 WATERSHED INCHES; 3719 CFS-HRS; 307.4 ACRE-FEET. 

' * *  WARNING - MAIN TIME INCREMENT ( ,6001 IS GREATER THAN 50% OF THE 
TIME OF CONCENTRATION ( ,911 FOR SUBWATERSHED XSECTION 3. 
THIS WILL REDUCE THE COMPUTED P B K  BY ABOUT -3.8%. * * *  

OPERATION ADDKYD XSECTION 3 

PEAK TIME (HRSl 
119.73 
143.20 
150.92 
155.23 
162.93 
167.16 
174.92 
210.92 

PEAK DISCPARGE ICFS) PEAK ELWATION~PEETI 
2412.3 (NULL1 
65.9 (NULL) 
50.2 (NULL1 
41.8 (NULL) 
42.4 INULLI 

  NULL^ 
(NULL) 
INULL', 
(NULL) 
(NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 5, SMRM = 1 
ms m I N  TIME INCRENENT = ,600 hr, DRAINAGE AREA = 6.15 SQ.NI. 

101.40 CFS .3 8 .86 1.00 1.04 1.95 2.89 3.15 3.23 
106.20 CFS 4.17 5.12 5.38 5.47 7.85 10.33 11.00 11.20 

111.00 CFS 14.57 17.94 , 18.83 19.14 26.93 33.98 35.81 36.52 
115.80 CFS 
120.60 CFS 
125.40 CPS 
130.20 CFS 
135.00 CFS 
139.80 CFS 
144.60 CFS 
149.40 CPS 
154.20 CFS 
159.00 CFS 
163.80 CPS 
168.60 CFS 
173.40 CFS 
178.20 CFS 
183.00 CFS 
187.80 CFS 
192.60 CFS 
197.40 CFS 
202.20 CPS 
207.00 CFS 
211.80 CPS 21.16 18.40 17.56 17.35 17.31 17.30 17.30 17.30 
216.60CFS 17.31 17.31 17.31 17.31 17.32 17.33 17.33 17.38 
221.40 CFS 21.51 24.90 25.75 25.90 21.85 18.48 17.64 17.43 
226.20 CFS 17.39 17.38 17.38 17.38 17.39 17.39 17.39 17.43 
231.00 CPS 21.58 24.99 25.84 26.01 21.94 18.55 17 70 17.49 
235.80 CPS 17.45 17.44 17.44 17.34 9.11 2.26 .54 .14 

RUNOPF ABOVE BASEFLOW (BASEPLOW = .OO CPSI 
2.95 WATERSHED INCHES; 11719 CFS-HRS; 968.5 ACICRE-FEET. 

DURATION(HRSI12 24 36 48 60 72 84 96 
PLOW(CFS) 113 58 42 34 26 26 25 19 

DURATION(HRS1 108 120 132 138 
PLOW(CFS) 17 17 4 0 

'*' MESSAGE - STRUCTURE 1, USER ENTERED STILRTING ELEVATION OR STRUCTURE TABLE 
STARTS 2.16 F E T  BELOW ASSUMED CREST ELEVATION AT 1794.10. 
WIS CAN DECREASE OLTFLOW HYDROGRAPH VOLUME. * *+  

OPERATION RESVOR STRUCRIFS 1 

PERK TIMEtHRS) PEAK DISCHARGE(CPS1 PEAK ELEVATION(FEET1 
125.54 186.8 1799.53 
223.52 23.8 1794.46 
233.48 21.7 1794.43 
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HYDROGRAPH POINTS FOR ALTEPJIATE = 5, SMRM = 1 
HRS MAIN TIME INCREMENT = ,600 hr, DRAINAGE AREA = 6.15 SQ.MI. 

117.00 CPS 0 0 0 35 97 104 108 111 
121.80 CFS 112 113 114 144 167 181 187 184 

RUNOFF ABOVE BASEFLOW (BASEELOW = .OO CFSi 
2.63 WATERSHED INCHES; 10436 CFS-HRS; 862.4 ACRE-FEET. 

126.60 CPS 179 174 168 161 153 147 141 132 
131.40 CFS 124 117 114 114 114 114 113 113 
136.20 CPS 113 113 113 113 113 112 112 112 **- WRRNING - ROUTING COEEFICIENT LC) EQUALS 1.0, 

CONSIDER SMALLER MAIN TIME INCREMENT FOR XSECTION 104. * * *  141.00 CFS 112 112 112 112 112 111 111 111 
145.80 CFS 111 111 111 110 110 110 110 110 
150.60 CFS 110 109 109 109 109 109 109 108 
155.40 CFS 108 108 108 108 108 107 107 107 
160.20 CFS 107 107 106 106 106 106 106 106 
165.00 CFS 105 105 105 105 105 104 104 104 

*** WARNING - XSECTION 104, INSUFFICIENT LOW FLOW FATING, PEAK FLOW LESS THAN 
2ND TABLE VALUE. THIS REACH ROUTING MAY BE INCORRECT, 
UNLESS NEW PATING TABLE VALUES ARE INSERTED. *** 

169.80 CFS 
174.60 CFS 
179.40 CPS 
184.20 CFS 
189.00 CPS 
193.80 CFS 
198.60 CFS 

OPEFATION REACH XSECTION 104 

PEAK TIME!HRS) 
123.60 
223.52 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
115.0 ' .51 
23.8 .ll 

233.48 21.7 .1O 
FIRST POINT OF FLhT PFAK 203.40 CFS 

208.20 CFS 
213.00 CPS RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFSl 

2.53 WATERSHED INCHES; 10053 CFS-HRS; 830.8 ACRE-FEET. 217.80 CFS 
222.60 CFS 
227.40 CFS 
232.20 CFS 
237.00 CFS 
241.80 CPS 
246.60 CPS OPEFATION RUNOFF XSECTION 4 
251.40 CPS 
256.20 CFS 
261.00 CFS 

PEAK TIMEiHRSl PEAK DISCHARGEICFSI PEAK ELEVATIONiFEETI 
(RUNOFF) 
!RUNOFF1 
(RUNOFF) 
!RUNOFF1 

265.80 CPS 
270.60 CFS 
275.40 CFS 
280.20 CFS !RUNOFF1 

(RUNOFF) 
(RUNOFF) 
(RUNOFF) 
lRUNOFF1 
IRUNOPFI 

285.00 CPS 
289.80 CFS 
294.60 CPS 
299.40 CPS 
304.20 CFS 
309.00 CFS 
313.80 CPS 
318.60 CFS 
323.40 CFS 
328.20 CPS 

RUNOFF ABOVE BASEFLOW (BASEPLOW = .OO CFSl 
3.11 WATERSHED INCHES; 5098 CFS-HRS; 421.3 ACRE-FEET. 

333.00 CFS 
337.80 CFS 
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OPERATION ADDKYD XSECTION 5 OPERATION A D D m  XSECTION 6 

PEAK TIMElHRSl 
119.50 
137.13 

PEAK DISCHARGE ICFS) PEAK ELEVATION(PEET1 
2469.3 (NULL) 
168.1 INULLi 

PEAK TIMEIHRSl 
119.54 
142.06 
150.25 

PEAK DISCHARGE ( CFSl PEAK ELEVXTIONIPEETI 
2027.3 INULLI 
163.1 (NULL1 
148.5 (NULL1 

RUNOFF ABOVE BRSEFLOW (BASEFLOW = .OO CPS) 
2.83 WATERSHED INCHES; 19543 CPS-HRS: 1615.0 ACRE-FEET. 

RUNOFF ABOVE BASEFLOW IBASEFLOW = .00 CFSI 
2.85 WATERSHED INCHES; 21737 CFS-HRS; 1796.3 ACRE-FEET. 

DURATIONIHRS) 24 48 72 96 120 144 168 181 
FLOWICFSI 157 131 116 49 35 7 1 0 

DURATIONIHRS) 24 
FLOWlCFSl 168 

OPERATION RUNOFF XSECTION 6 OPERATION A D D m  XSECTION 106 

PEAK TINE (HRSI PE.U DISCHARGE (CFS! PEAK ELEVATION(FEET1 
119.19 444.2 (RUNOFF1 
143.10 12.3 (RUNOFPI 
150.89 9.3 IRUNOFFI 

PEAK TIME IHRSI PEAK DISCKLQGE !CPSl PSAK ELEV>.TION(?EETI 
125.54 71.8 .24 

HYDROGRAPH POINTS FOR ALTERNATE = 5, STORM = 1 
HRS MAIN TIME INCREMENT = .600 hr, DRAINAGE AREA = .00 SQ.MI. 

123.00 CFS .OO 29.45 52.08 65.68 71.58 69.43 64.13 59.20 
127.80 CFS 53.49 45.91 38.36 32.19 25.60 17.28 9.11 2.47 
132.60 CFS .OO 

(RUNOPP ) 
IRUNOFP) 
IRUNOFF) 
(RUNOFF1 
IRUNOFFI 
(RUNOFF1 
(RUNOFF) 

RUNOFF ABOVE BASEFLOW IBASEFLOW = .00 CFSI 
333 CFS-HRS; 3 1.7 ACRE-FEET 

RUNOFF ABOVE BASEPLOW (BASEFLOW = .O0 CFS) 
2.98 WATERSHED INCHES; 2193 CFS-HRS; 131.3 ACRE-FEET. 

DURATIONIHRSI 2 4 6 8 9 
FLOWICFS) 62 48 29 7 0 

DURATIONIHRSI 12 
?LOW(CPS) 19 OPERATION RUNOFF XSECTION 7 

DURATIONIHRSI 108 120 132 
FLOWICFS) 3 3 0 

s f *  WARNING - MAIN TIME INCREMENT I ,6001 IS GREATER THAN 50% OF M E  
TIME OF CONCENTRATION I ,421 POR SUBWATERSHED XSECTION 6. 
THIS WILL REDUCE THE COMPUTED PEAK BY ABOUT -.28. * * *  
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PEAK DISCHARGE(CFS1 PFAK ELEVATIONIFEET) 
294.7 (RUNOFF1 
17.9 i RUNOFF1 

RUNOFF ABOVE BASEFLOW (BASEPLOW = .OO CFS) 
2.42 WATERSHED INCEES; 1497 CFS-HRS; 123.7 ACRE-FEET. 

DURATION(HRSI12 24 36 48 60 72 84 96 
FLOWICPSI 17 8 6 5 4 4 4 2 

DURATIONIHRSI 108 120 125 
PLOW(CFS1 2 2 0 

' * *  WARNING - m I N  TIME INCREMENT ( ,6001 IS GREATER TiAN 50a OF TK2 
TIME OF CONCENTRATION I ,231 FOR SUBWATERSHED XSECTION 7. 
THIS WILL REDUCE THE COMPUTED PEAK BY ABOUT -1.3%. *** 

OPERRTION ADDHYD XSECTION 7 

PEAK TIMEiHRS) PEAK DISCHRRGEICFSI PEAK ELNATION(PEET1 
119.42 2758.9 (NULL) 
137.25 176.1 (NULL1 
142.27 184.6 (NULL1 
150.27 164.9 (NULL) 
162.26 152.7 (NULL1 
174.24 139.9 (NULL1 
195.82 121.5 (NULL) 
199.81 115.0 (NULL1 
209.86 65.9 (NULL1 
222.52 52 .3 (NULL1 

HYDROGRAPH POINTS FOR ALTEmATE = 5, STORM = 1 
HRS YAIN TIME INCREMENT = .600 hr, DRAINAGE AREli = 12.79 SQ.NI. 
98.40 CFS .45 1.36 1.50 1.51 1.53 3.24 3.55 3.57 
103.20 CFS 3.62 5.54 5.93 5.96 6.01 8.11 8.53 8.56 
108.00 CFS 8.74 14.87 16.08 16.16 16.36 24.31 25.87 25.98 
112.80 CFS 27 43 46 47 49 92 100 101 
117.60 CFS 168 2256 2672 2759 2685 939 619 599 
122.40 CFS 587 395 359 357 354 301 291 290 
127.20 CPS 289 262 257 257 255 228 222 222 
132.00 CPS 221 191 186 185 185 178 176 176 
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136.80 CPS 176 176 176 176 176 183 185 185 
141.60 CFS 184 185 185 184 183 161 157 157 
146.40 CPS 156 156 156 156 156 164 165 165 
151.20 CFS 164 157 155 155 155 155 155 154 
156.00 CFS 154 146 145 145 144 144 144 144 
160.80 CPS 144 151 153 152 152 144 143 143 
165.60 CPS 142 142 142 142 141 134 132 132 
170.40 CPS 132 131 131 131 131 139 140 140 
175.20 CFS 139 131 130 129 129 129 129 128 
180.00 CFS 128 128 128 127 127 127 127 126 
184.80 CFS 126 126 126 126 125 125 125 125 
189.60 CPS 124 124 124 124 123 115 113 113 
194.40 CPS 113 120 121 121 121 113 111 111 
199.20 CFS 111 115 111 106 102 90 85 82 
204.00CFS 78.28 75.20 72.33 69.68 67.21 64.94 62.83 60.88 
208.80 CFS 59.45 65.55 65.84 65.04 63.94 55.40 52.88 51.63 
213.60 CFS 50.51 49.48 48.52 47.63 46.80 46.04 45.34 44.87 
218.40 CFS 44.42 44.01 43.61 43.23 43.07 50.72 52.10 52.29 
223.20 CFS 51.96 44.39 42.79 42.40 42.10 41.81 41.54 41.27 
228.00 CPS 41.02 40.79 40.57 40.36 40.52 48.17 49.71 50.04 
232.80 CFS 49.82 42.41 40.87 40.59 40.39 40.20 40.02 39.84 
237.60 CFS 39.03 23.17 19.51 18.37 17.42 16.50 15.63 14.80 
242.40 CFS 14.02 13.28 12.58 11.91 11.28 10.69 10.12 9.59 
247.20 CFS 9.08 8.60 8.15 7.71 7.31 6.92 6.55 6.21 
252.00 CFS 5.88 5.57 5.27 5.00 4.73 4.48 4.24 4.02 
256.80 CFS 3.81 3.61 3.42 3.24 3.06 2.90 2.75 2.60 
261.60 CPS 2.47 2.34 2.21 2.10 1.98 1.88 1.78 1.69 
266.40 CFS 1.60 1.51 1.43 1.36 1.29 1.22 1.15 1.09 
271.20 CFS 1.03 .98 .93 . 88 .83 .79 .75 .71 
276.00 CFS .67 .63 .60 .57 .54 .51 .48 

RUNOFF ASOVE BASEFLOW [BASEFLOW = .00 CFSI 
2.81 WATERSHED INCHES; 23233 CPS-HRS; 1920.0 ACRE-FEET. 

OPERATION RUNOFF XSECTION 10 
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PEAK TIMEIHRSl PEAK DISCHARGEICPSI PEAK ELEVATIONIPEET) 
119.72 250.3 lRWOPP1 

RUNOFF ABOVE BASEPLOW IBASEPLOW 3 .0O CPSl 
2.81 WATERSHEO INCHES; 1217 CPS-HRS; 100.5 ACRE-FEET. 

"' WARNING - MAIN TIME INCREMENT I ,6001 IS GREATER THAW 50% OP TdE 
TIME OF CONCEWRATION ( ,891 FOR SUBWATERSHED XSECTION 10. 
THIS WILL REDUCE THE COMPUTED PEAK BY ABOUT -3.7%. * * *  

"' WARNING - ROUTING COEPFICIENT iC) EQUALS 1.0, 
CONSIDER SNALLER MAIN TIME INCREMENT FOR XSECTION 109. * * *  

OPERATION REACH XSECTION 109 

PEAK TIMElHRSl PERK DISCHRRGEICPSI PEAK ELEVATIONlPEETl 

RUNOFF ABOVE BASEFLOW (BASEPLOW = .OO CPSl 
2.81 WATERSHED INCHES; 1217 CFS-HRS; 100.5 ACRE-FEET. 

0. 
Tp.20 ..............-.-....------------------------------------- ----- SCS - 
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OPERATION RUNOFF XSECTION 9 

PERK TIHEIHRS) PEAK DISCHARGE ICFS1 PEAK ELEVATION(PEET1 
119.53 626.6 IRUNOPFI 

IRUNOPFI 
LRUNOPPl 
(RUNOFF) 
(RUNOFF) 
(RUNOFF) 
IRWOPFI 
(RUNOPP) 
(RUNOFF) 
(RUNOFF1 

RUNOPF ABOVE BASEPLOW (BASEFLOW = .00 CFSI 
3.42 WATERSHD INMES; 3066 CFS-HRS; 253.4 ACRE-FEET. 

"' WARNING - MAIN TIME INCREMENT ( ,6001 IS GREATER THAN 50% OF THE 
TIME OP CONCENTRATION i ,551 FOR SUBWATERSHED XSECTION 9. 
THIS WILL REDUCE THE COMPUTED PEAK BY ABOUT -.I%. * + *  

OPERATION ADDKYD XSECTION 109 

PERK TIME(WS) PEAK DISCHARGEICFS) PEAK ELEVATIONIPEETI 
119.68 867.0 1770.18 
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RUNOFF ABOVE BASEPLOW [BASEPLOW = .OO CPSI 
3.22 WATERSHEC INCHES; 4282 CFS-HRS; 353.9 ACRE-FEET. 

DURATION(HRSl12 24 36 48 60 72 84 96 
FLOWICPSI 44 21 15 12 10 9 9 7 

DURATIONIHRSI 108 120 132 140 
PLOW(CPS1 6 6 3 0 

"' WARNING - ROUTING COEFFICIENT iC1 EQUALS 1.0, 
CONSIDER SMALLER MPIIN TIME INCREMENT FOR XSECTION 108. *+*  

OPEFATION REACH XSECTION 108 

FEAK TIMEIHRSI 
119.68 
143.12 
150.88 
155.12 

PEAK DISCHARGE ICFSI PEAK ELEVATIONIFEETI 
867.0 1757.97 
23.2 1754.07 
17.5 1753.98 
14.7 1753.94 

162.90 15.0 1753.94 
167.11 11.9 1753.89 
174.90 12.1 1753.90 
210.85 9.1 1753.85 
222.83 9.1 1753.85 
232.43 9.1 1753.85 

RUNOFF ABOVE BASEFLOW IBASEFLOW = .OO CPS) 
3.22 WATERSHED INCHES; 4282 CFS-HRS; 353.9 ACRE-FEET. 

DURATION(XRS)12 24 36 48 60 72 84 96 
PLOWICFSI 44 21 15 12 10 9 9 7 

DURATIONIHRSI 108 120 132 140 
FLOWICFSI 6 6 3 0 

OPERATION RUNOFF XSECTION 8 
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PEAK TIME(HRS1 
119.20 
122.10 
143.10 
150.37 
155.19 
162.44 
167.10 
174.38 
222.82 
232.02 

PEAK DISCHARGE ICPS) PEAK ELWATION(FEET1 
950.6 (RUNOFF) 
168.6 IRUNOFPl 
23 .4 (RUNOFF1 
17.6 (RUNOFF) 
14.7 ! RUNOFPI 

IRUNOFF) 
(RUNOFF I 
IRUNOFP I 
IRUNOPF) 
IRUNOFF) 

RUNOFF ABOVE EASEPLOW IBASEFLOW = .OO CFSl 
3.72 WATERSHED INCHES; 4612 CFS-HRS; 381.1 ACRE-FEET. 

"' WARNING - MAIN TINE INCREMENT I ,600) IS GREATER THAN 50% OF TEE 
TIME OF CONCENTRILTION I ,421 FOR SUEWATERSHED XSECTION 8. 
THIS WILL REDUCE THE COMPUTED PEAK BY ABOUT -.2%. *.+ 

OPERATION ADDHYD XSECTION 108 

PEAK TIMEiHRSl PEAK DISCHARGEICPSI PEAK ELEVATIONIFEETI 

HYDROGKW'H POINTS FOR ALTERNATE = 5, SMRM = 1 
HRS KAIN TIME INCREMENT = .600 hr, DRAINAGE AREA = 3.98 SQ.MI. 
91.80 CPS .50 .55 .56 .57 .92 .97 .98 1.01 ~- ~ ~ - -  ~ - - ~- 

96.60 CPS 2.56 2.83 2.84 2.87 4.35 4.65 4.67 4.75 
101.40 CFS 6.74 7.12 7.15 7.18 8.05 8.24 8.25 8.26 
106.20 CFS 9.63 9.93 9.96 10.13 15.59 16.83 16.94 17.16 
111.00 CFS 23.36 24.87 25.02 25.30 37.76 40.76 41.06 41.78 
115.80 CFS 73 81 82 129 1438 1775 1812 1783 
120.60 CPS 645 351 320 316 191 160 156 155 
125.40 CPS 123 114 113 112 96 92 91 91 
130.20 CPS 73.72 69.24 68.75 68.34 51.17 46.57 46.06 45.87 
135.00 CFS 41.63 40.52 40.39 40.38 40.46 40.49 40.49 40.52 
139.80 CFS 45.08 46.27 46.40 46.42 46.54 46.57 46.57 46.10 
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144.60 CPS 33.13 29.63 29.24 29.19 29.23 29.24 29.24 29.31 -~ ~ 

149.40 CPS 33.82 35.02 35.15 35.02 30.67 29.51 29.38 29.37 
154.20 CPS 29.41 29.42 29.42 29.39 24.89 23.72 23.59 23.58 
159.00 CPS 23.60 23.61 23.61 23 .75 28.21 29.41 29.54 29.48 

PEAK TIME 1HRS) 
119.43 
143.11 

PEAK DISCHARGElCPS) PEAK ELEVATIONlPEETl 
1812.3 1757.02 
46.6 1750.09 
35.1 1749.91 
29.4 1749.76 
29.5 1749.77 

- - ~  ~~ ~~~ ~ ~ 

163.80 CPS 25.02 23.84 23.71 23.69 23.71 23.72 23.72 23.56 
168.60 CPS 19.14 17.97 17.83 17.82 17.83 17.83 17.83 17.86 
173.40 CPS 22.46 23.66 23.79 23.69 19.22 18.03 17.90 17.88 
178.20CPS 17.89 17.89 17.89 17.90 17.91 17.91 17.91 17.91 
183.00 CFS 17.93 17.93 17.93 17.93 17.95 17.95 17.95 17.95 
187.80 CPS 17.96 17.97 17.97 17.97 17.98 17.99 17.99 17.85 
192.60 CFS 13.36 12.15 12.02 12.17 16.66 17.86 18.00 17.92 
197.40 CFS 13.38 12.17 12.04 12.11 16.67 17.89 18.03 17.91 
202.20 CFS 13.38 12.19 12.06 12.04 12.05 12.05 12.05 12.05 
207.00 CPS 12.05 12.05 12.05 12.20 16.72 17.94 18.08 17.94 HYDROGRIiPH POINTS FOR ALTERNATE = 5, STORM = 1 

IiRS FAIN TIME I N C m m T  = ,600 hr, DRAINAGE AREA = 3.98 SG.NI. 
91.80 CPS .50 .55 .56 .57 .92 .97 .98 1.01 
96.60 CPS 2.56 2.83 2.84 2.87 4.35 4.65 4.67 4.75 
101.40 CPS 6.74 7.12 7.15 7.18 8.05 8.24 8.25 8.26 
106.20 CFS 9.63 9.93 9.96 10.13 15.59 16.83 16.94 17.16 
111.00 CPS 23.36 24.87 25.02 25.30 37.76 40.76 41.06 41.78 

216.60 CPS 12.09 12.09 12.09 12.09 12.09 12.10 12.10 12.24 
221.40 CPS 16.79 18.00 18.14 18.12 13.47 12.27 12.13 12.12 
226.20 CPS 12.12 12.12 12.12 12.12 12.13 12.13 12.13 12.22 
231.00 CFS 16.83 18.06 18.19 18.11 13.52 12.30 12.17 12.15 
235.80 CPS 12.15 12.16 12.16 11.88 2.76 .31 

115.80 CFS 73 81 82 129 1438 1775 1812 1783 
120.60 CPS 645 351 320 316 191 160 156 155 
125.40 CFS 123 114 113 112 96 92 91 91 
130.20 CFS 73.72 69.24 68.75 68.34 51.17 46.57 46.06 45.87 
135.00 CPS 41.63 40.52 40.39 40.38 40.46 40.49 40.49 40.52 
119.RO CPS 05.08 126.27 46.40 46.42 46.54 46.57 46.57 46.10 

RUNOFF ABOVE BASEFLOW (BASEPLOW = .OO CPS) 
3.46 WATERSHED INCHES; 8894 CFS-HRS; 735.0 ACm-FEET. 

DURATION(HRS) 24 48 72 96 120 144 146 
PLOW(CFS) 42 25 18 14 12 1 0 . -~ ~~ ~ - -  

144.60 CFS 
149.40 CPS 
154.20 CPS 
159.00 CFS 
163.80 CPS 
168.60 CPS 
173.40 CFS 

OPERATION mDWYD XSECTION 109 

*" MESSAGE - HYDROGRAPH CONTAINS NO FLOW 
RUNOFF ABOVE BASEPLOW (BASEFLOW = .OO CFSI 

246 CFS-HRS; 735.0 ACRE-FEET. 

* - '  WAANING - ROUTING COEFPICIENT 1CI EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INCREMENT PO8 XSECTION 107. .+* 

178.20 CFS 
183.00 CPS 
187.80 CFS 
192.60 CPS 
197.40 CPS 
202.20 CPS 
207.00 CFS CPEXATION RFACH XSECTICN 107 
211.80 CPS 
216.60 CPS 
221.40 CFS 
226.20 CFS 
231.00 CFS 
235.80 CFS 

RUNOFF ABOVE BASEPLOW (BASEFLOW = .OO CPS) 
3.46 WATERSHED INCHES; 8894 CPS-HRS; 735.0 ACRE-FEET. 
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OPERATION ADDHYD XSECTION 107 

PEAK DISCHARGEICPSI PEhK ELEVATION(FEET1 

235.80 CPS 52.36 52.17 51.99 50.91 25.93 19.82 18.41 17.42 
240.60 CPS 16.50 15.63 14.80 14.02 13.28 12.58 11.91 11.28 
245.40 CFS 10.69 10.12 9.59 9.08 8.60 8.15 7.71 7.31 
250.20 CPS 6.92 6.55 6.21 5.88 5.57 5.27 5.00 4.73 
255.00 CFS 4.48 4.24 4.02 3.81 3.61 3.42 3.24 3.06 
259.80 CPS 2.90 2.75 2.60 2.47 2.34 2.21 2.10 1.98 
264.60 CPS 1.88 1.78 1.69 1.60 1.51 1.43 1.36 1.29 
269.40 CPS 1.22 1.15 1.09 1.03 .98 .93 .88 .83 
274.20 CPS .79 .75 .71 .67 .63 .60 .57 .54 
279.00 CFS .51 .48 

RUNOFF ABOVE BASEELOW (BASEELOW = .OO CPS) 
2.97 WATWSXED INCHES; 32127 CPS-HRS; 2655.0 ACRE-FEET. 

DURATIONIXRS) 24 48 72 96 120 144 168 187 
FLOWICPS) 217 167 143 77 53 10 2 0 

- - -  

OPERATION RESVOR STRUCTURE 2 
HYDROGRAPH POINTS FOR ALTERNATE = 5, SMRM = 1 

HRS WAIN TIME INCREMENT = .600 hr, DRAINAGE ARE& = 16.77 SQ.NI. PEAK TIMEtHRS) PEAK DISCHARGE(CPS1 PEAK ELEVATIONIPEET) 
91.80 CPS .50 .55 5 6  .57 .92 .97 .98 1.01 175.65 154.8 1712.44 
96.60 CPS 2.94 3.26 3.28 3.32 5.71 6.15 6.18 6.28 168.60 154.8 1712.45 
101.40 CPS 9.97 10.68 10.72 10.80 13.59 14.17 14.21 14.27 
106.20 CPS 17.74 18.47 18.52 18.86 30.45 32.91 33.11 33.52 HYDROGRAPH POINTS FOR ALTERNATE = 5, STORM = 1 
111.OOCFS 47.68 50.74 51.00 52.06 81.08 87.26 87.76 90.54 !i?.S MAIN TIM22 INCR9MENT = ,600 hr, DRAINAGE A?%% = 16.77 SQ.MI. 
115.80 CPS 165 181 183 297 3693 4448 4571 4468 92.40 CFS .OO .01 .01 .01 .01 .01 .02 .02 
120.60 CPS 1584 970 918 903 586 519 513 510 97.20 CPS .03 .04 .05 .06 .08 .10 .12 .14 
125.40 CFS 423 405 403 401 358 349 348 346 102.00 CFS .17 .20 .23 .27 .31 .35 .39 .44 
130.20 CPS 301 292 291 289 243 232 231 231 106.80 CFS .49 .54 .59 .66 .75 .85 .94 1.06 
135.00 CPS 219 217 217 216 217 216 216 217 111.60 CFS 1.20 1.35 1.50 1.69 1.93 2.18 2.43 2.80 
139.80 CPS 228 231 231 231 231 231 231 230 116.40 CPS 3 4 5 10 65 127 136 141 
144.60 CPS 194 187 186 186 186 185 185 185 121.20 CPS 143 144 145 146 147 147 148 148 
149.40 CPS 197 200 200 199 187 185 184 184 126.00 CFS 149 149 150 150 150 150 151 151 
154.20 CPS 184 184 184 183 171 169 168 168 130.80 CPS 151 151 152 152 152 152 152 152 
159.00 CPS 168 168 167 168 180 182 182 181 152 152 152 152 153 153 153 153 135.60 CFS 
163.80 CPS 169 167 166 166 166 166 166 165 140.40 CPS 153 153 153 153 153 153 154 154 
168.60 CFS 153 150 150 149 149 149 149 149 145.20 CPS 154 154 154 154 154 154 154 154 
173.40 CPS 161 163 163 163 151 148 147 147 150.00 CPS 154 154 154 154 154 154 154 154 
178.20 CPS 147 147 146 146 146 146 145 145 154.80 CPS 154 154 154 154 154 155 155 155 
183.00 CPS 145 145 144 144 144 144 143 143 159.60 CFS 155 155 155 155 155 155 155 155 
187.80 CFS 143 143 143 142 142 142 141 141 164.40 CPS 155 155 155 155 155 155 155 155 
192.60 CPS 128 125 125 125 137 139 139 I39 169.20 CPS 155 155 155 155 155 155 155 155 
197.40 CPS 126 123 123 123 132 129 124 120 174.00 CFS 155 155 155 155 155 155 155 155 
202.20 CFS 104 97 94 90 87 84 82 79 178.80 CPS 155 155 155 155 155 155 5 5  155 
207.00 CFS 77.00 74.89 72.93 71.65 82.27 83.79 83.12 81.88 183.60 CFS 155 155 155 155 155 155 155 155 
211.80 CPS 68.84 65.10 63.72 62.59 61.56 60.60 59.71 58.88 188.40 CFS 155 155 155 155 155 155 154 154 
216.60 CPS 58.13 57.43 56.96 56.51 56.11 55.71 55.33 55.31 193.20 CFS 154 154 154 154 154 154 154 154 
221.40 CFS 67.51 70.11 70.43 70.09 57.86 55.05 54.53 54.21 198.00 CPS 154 154 154 154 154 154 154 154 
226.20 CPS 53.93 53.66 53.39 53.14 52.92 52.70 52.49 52.73 202.80 CFS 154 154 154 154 154 153 153 153 
231.00 CPS 65.00 67.77 68.23 67.93 55.93 53.17 52.76 52.54 207.60 CPS 153 153 153 153 153 153 153 152 
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212.40 CFS 
217.20 CFS 
222.00 CPS 
226.80 CFS 
231.60 CPS 
236.40 CPS 
241.20 CPS 
246.00 CFS 
250.80 CFS 
255.60 CFS 
260.40 CFS 139 139 138 138 138 138 137 137 
265.20 CFS 137 136 136 136 136 135 135 135 
270.00 CFS 134 134 134 134 133 133 133 133 
274.80 CFS 132 132 132 131 131 131 131 130 
279.60 CPS 130 130 129 129 129 129 128 128 
284.40 CPS 128 128 127 127 127 127 126 126 
289.20 CPS 126 125 125 125 125 124 124 124 
294.00 CPS 124 123 123 123 123 122 122 122 
298.80 CPS 119 116 113 110 107 104 101 99 
303.60 CPS 96.08 93.58 91.15 88.78 86.47 84.22 82.03 79.90 

313.20 CFS 63 .03 61.39 59.79 58.24 56.72 55.25 53.81 52.41 
318.00 CPS 51.05 49.72 48.43 47.17 45.94 44.75 43.58 42.45 
322.80 CFS 41.34 40.27 39.22 38.20 37.21 36.24 35.30 34.38 
327.60 CFS 33.49 

RUNOPP ABOVE BASEPLOW (BASEFLOW = .OO CPSI 
2.62 WATERSHED INCHES; 28308 CFS-XRS; 2339.4 ACRE-FEET. 

EXECUTIVE CONTROL ENDCNP COMPUTATIONS COMPLETED FOR PASS 1 

S-Y TABLE 1 

SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL IN ORDER PERFORMED. 
A m C T E R  FOLLOWING THE PEAK DISCHARGE TIME RATE ICFSI INDICATES: 

P-FLAT TOP HYDROGRAPH T-TRUNCATED HYDROGRAPH R-RISING TRUNCATED HYDROGRAPH 

XSECTIONI STANDRRD PEAK DISCHARGE 
STRUCTURE CONTROL DRAINAGE RUNOFF ...--------------------------..--..- 

ID OPERATION AREA AMOUNT ELEVATION TIME RATE RATE 
(SQMII (IN1 IFTI IHRI (CFSI ICSMI 

RAINFALL OF 7.02 inches AND 237.60 hr DURATION, BEGINS AT .O hrs  
RAINTABLE NJNBER 3, ARC 2 
NAIN TIM% INCREMENT .GOO HOURS 

ALTERNATE 5 STORM 1 
.............-------------- 

XSECTION 101 RUNOFF 1.86 3.12 ... 119.83 748 402.2 
XSECTION 1 RUNOFF 1.20 3.01 --- 119.62 467 389.2 
XSECTION 1 ADDHYD 3.06 3.07 ... 119.75 1240 405.2 
XSECTION 2 RUNOFF 1.24 2.41 ... 119.58 372 300.0 
XSECTION 2 ADDHYD 4.30 2.88 -.- 119.73 1636 380.5 

XSECTION 3 RUNOFF 1.85 3.12 -.- 119.73 777 420.0 
XSECTION 3 ADDHYD 6.15 2.95 ..- 119.73 2412 392.2 
STRUCTURE 1 RESVOR 6.15 2.63 1799.53 125.54 187 30.4 
XSECTION 104 REACH 6.15 2.53 .51 123.608 115F 18.7 
XSECTION 4 RUNOFF 2.54 3.11 --- 119.54 1030 405.5 

XSECTION 4 ADDHYD 8.69 2.70 .-. 119.70 1208 139.0 
XSECTION 106 REACH 8.69 2.70 2.81 119.70 1208 139.0 
XSECTION 5 RUNOFF 2.00 3.40 ... 119.20 900 450.0 
XSECTION 5 ADDHYD 10.69 2.83 ... 119.54 2027 189.6 
XSECTION 6 RUNOFF 1.14 2.98 ... 119.19 444 389.5 

XSECTION 6 ADDHYD 11.83 2.85 ... 119.50 2469 208.7 
XSECTION 106 ADDHYD .OO 2.85 .24 125.54 72 """'* 
XSECTION 7 RUNOFF .96 2.42 ... 119.10 295 307.3 
XSECTION 7 ADDHYD 12.79 2.81 -.. 119.42 2759 215.7 
XSECTION 10 RUNOFF .67 2.81 ... 119.72 250 373.1 

XSECTION 109 REACH .67 2.81 1766.99 119.72 250 373.1 
XSECTION 9 RUNOFF 1.39 3.42 --. 119.53 627 451.1 
XSECTION 109 ADDHYD 2.06 3.22 1770.18 119.68 867 420.9 
XSECTION 108 REACH 2.06 3.22 1757.97 119.68 867 420.9 
XSECTION 8 RUNOFF 1.92 3.72 .-. 119.20 951 495.3 

XSECTION 108 ADDHYD 3.98 3.46 1759.91 119.43 1812 455.3 
XSECTION 109 ADDHYD .OO 3.46 ... .OO 0 M-M"\ 

XSECTION 107 REACH 3.98 3.46 1757.02 119.43 1812 455.3 
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S U m Y  TABLE 1 

XSECTIONI STANDARE PEAK DISCHARGE 
STRUCTmE CONTROL DRAIp&GE R",,Opp .................................... 

ID OPERATION AFC& AMOUNT ELEVATION TIME RATE RATE 
ISQ MI) (IN1 IFTI (HRI (CPS) 1CSMI 

ALTERNATE 5 STORM 1 

XSECTION 107 ADDHYD 16.77 2.97 1761.30 119.43 4571 272.6 
STRUCTLmE 2 RESMR 16.77 2.62 1712.44 175.65T 155T 9.2 

TR20 
.................................................................. SCS - 
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............... 
MODIPIW Am-KIN RERCH ROUTING IN ORDER PERFORMED. 

QUESTION MARK (?I AFTER: OUTFLOW PEAK - EAX. NUMBER ROUTING ITERATIONS USED; 
LENGTH FACTOR - VALUE k* GREATER THAN 1.0; 
Am-KIN COEFF - VALUE C GREATER THAN 0.667. 

HYDRCGRAPN 1NPORW.TION ROUTING P W T E R S  
....................... 

FLOOD INFLOW OUTFLOW Q-A EQ. PEAK AlT- 
XSP? R F A ~ W  PT.AIN ................................. LENGTH RATIO KIN ..... 
ID LENGTH LENGTH PEAK TIME PEAK TIME COEFP POWER FACTOR Q/I COEFF 

(FT) (FT) (CPS) IHR) 1CPS) IHRI (XI (MI I IQ') lC1 

BRSEFLOW IS .O CPS 



ALTERNATE 5 62 7 
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XSECTION 101 1.86 ........................... 
S a y  TABLE 3 ALTERNATE 5 748 ............... 

STORM DISCWiRGES ICFS) AT XSECTIONS AND STRUCTURES FOR ALL ALTERNATES XSECTION 104 6.15 ........................... QUESTION W R K  I?) AFTER: OUTFLOW PEAK - RISING TRUNCATED HYDROGRAPH. 

XSECTIONI DRAINAGE 
STRUCTURE AREA STORM NUMBERS..... 
ID ISQ MI1 1 

STRUCTURE 2 16.77 

ALTEmaTE 5 

STRUCTURE 1 6.15 

ALTERNATE 5 

XSECTION 1 3.06 

ALTERNATE 5 

XSECTION 2 4.30 
........................... 

ALTERNATE 5 

XSECTION 3 6.15 
........................... 

ALTERNATE 5 

XSECTION 4 8.69 

ALTERNATE 5 

XSECTION 5 10.69 

ALTEFXATE 5 

XSECTION 6 11.83 

ALTERNATE 5 

XSECTION 7 12.79 

ALTERNATE 5 

XSECTION 8 1.92 

ALTERNATE 5 

XSECTION 9 1.39 



I 09:33:20 SUMMARY, JOB NO. 1 PAGE 27 

SIXNARY TABLE 3 
............... 

SWRM DISCHARGES (CPSI AT XSECTIONS AND STRUClVRES FOR ALL ALTEWTES 
QUESTION MARK I ? )  AFTER: OUTFLOW PEAK - RISING TRUNCATPD HYDROGRAPH. 

I XSECTIONI DRAINAGE 
STRUCTURE AREA STORM NUMBERS 

XSECTION 104 6.15 

ALTWNATE 5 115 

XSECTION 106 .OO 

ALTERNATE 5 72 

XSECTION 107 16.77 

XSECTION 108 3.98 

I XSECTION 109 .OO 

END OF 1 JOBS IN THIS RUN 

SCS TR-20, VERSION 2.04TEST 
PILES 

INPUT = SBTR2OBT.DAT 
OUTPUT 3 SBTR2OBT.OUT 

PILES GENERATED - DATED 09/18/**,09:33:20 

, GIVEN DATA FILE 
, DATED 09/18/",09:33:20 

TOTAL NUMBER OF WRRNINGS r 20, MESSAGES = 2 

JOB ENDED AT 09:33:20 
"' TR-20 RUN COMPLETED "* 



**+******.* '80-80 LIST OF INPUT DATA POR TR-20 HYDROLOGY"""*"""'+"' 

JOB TR-20 
TITLE 000 SIGNAL BUTTE FRS W/PASS Mrm DIVERSION - RECREATED BY WOOD/PATEL 
TITLE 000 ORIGINAL DESIGN CONDITIONS + NEW STAGE-STORAGE CURVES SBT20bP2.DAT 
5 RAINFL 1 .5 
8 0.0 ,008 ,017 ,026 ,035 
8 ,045 ,055 ,065 ,076 ,087 
8 .099 .I12 .I25 .14 ,156 
8 ,174 .I94 ,219 .254 ,303 
8 ,515 .583 ,624 .654 ,682 
8 ,705 .727 ,748 ,767 ,784 
8 .8 ,816 .83 ,844 ,857 
8 .87 ,882 ,893 ,905 ,916 

8 .974 
9 ENDTBL 
5 RAINPL 2 
8 0.0 
8 ,028 
8 ,063 

9 ErnTBL 
5 RAINFL 3 
8 0.0 

8 ,991 
9 ENDTBL 
5 RAINPL 4 
8 0.0 

9 ENDTBL 

8 ,982 
9 ENDTBL 
2 XSECTN 102 
8 
8 

" 
9 ENDTBL 
2 XSECTN 103 
8 

9 ENDTBL 
2 XSECTN 104 
8 

8 
9 ENDTBL 
2 XSECTN 106 

9 EhQTBL 
2 XSECTN 107 
8 

"80-80 LIST OF INPUT 

,008 
,034 
,108 
.341 
,672 
.827 
,895 
,935 
,967 

DATA 



8 1 7 2 0 .  6756 .  
8 1722 .  9656 .  
8 1724 .  12556  
9 ENDTBL 
6 RUNOFF 1 1 0 1  5 1 . 8 6  8 0 .  
6 RUNOFF 1 1 6 1 . 2  7 9 .  
6ADDHYD4 1 5 6 7  

8 
9 ENDTBL 
2 XSEClT4 

6 REACE 3 102  7 5 2500 .  
6 RUNOFP 1 2 6 1 . 2 4  75 .  
6ADDHYD4 2 5 6 7  
6 PSACH 3 1 0 3  7 5 2500 .  
6 RUNOFF 1 3 6 1 . 8 5  8 0 .  
6 ADDHYD 4 3 5 6 7 
6 SAVMOV 5 1 7 6 

8 
9 ENDTBL 
2 XSECTN 
8 

6 RESVOR 2 1 6 7 1791 .94  
6 DIVERT 6 104  7 4 1 1 1 5 .  1. 
6 REACH 3 1 0 4  4 5 6700.  
6 RUNOFF 1 4 6 2 . 5 4  80 .  
6 ADDHYD 4 4 5 6 7 
6 DIVERT 6 1 0 4  7 5 2 3454 .  1. 
6 A D D F l D 4 1 0 4  1 2 4  
6 REACH 3 1 0 6  5 3 3700 .  
6 RUNOFF 1 5 6 2 .  8 2 .  
6 ADDHYD 4 5 3 6 7 
6 DIVERT 6 1 0 6  7 5 2 6 2 9 6 .  1. 
6 RUNOFF 1 6 6 1 . 1 4  7 9 .  
6 ADDIFID 4 6 5 6 7 

8 
9 ENDTBL 
3 STRUCT 
8 6 SAVMOV 5 6 7 5 

5 ADDRYE d 1 0 6  4 2 7 
6 S A V M O V 5 1 0 6  7 1 
6 RUNOFF 1 7 6 . 9 6  7 5 .  
6 ADDHYD 4 7 5 6 7 
6 SAVMOV 5 7 7 2 
6 RUNOFF 1 1 0  7 . 6 7  7 8 .  
6 DIVERT 6 1 1 0  7 5 3 820.  1 
6 REACH 3 1 0 9  5 4 2700 .  
6 RUNOFF 1 9 6 1 . 3 9  8 2 .  
6 A D D K Y D 4 1 0 9  4 6 7  
6 DIVERT 6 1 0 9  7 5 4 2546 .  1. 
6 REACH 3 1 0 8  5 6 2100 .  
6 RUNOFF 1 8 5 1 . 9 2  8 4 .  
6 ADDHYD 4 1 0 8  5 6 7 

8 
9 ENDTBL 
3 STRUCT 
8 
8 
8 
8 

6 A D T l  4 1 0 9  3 4 5 
6 S A J M O V 5 1 0 6  5 3 
6 DIVERT 6 1 0 8  7 5 4 5253.  1 
6 REACH 3 1 0 7  5 6 5300 



'*..**.". ."'*".'80.80 LIST OF INPUT DATA (CONTINITED)""""""""""" TR20 .................................................... ------ SCS - 
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6 SAVMW 5 107 2 5 091181** ORIGINAL DESIGN CONDITIONS i NEW STAGE-STOmGE CURVES SBTR20bP2.04TEST 
6 ADDHYD 4 107 5 6 7 1 1  0 1 0  1 09:23:59 PASS 1 JOB NO. 1 PAGE 1 
6 SAVMOV 5 2 7 6 
6RESVOR2 2 6  71696. 
ENDATA 

7 INCREM 6 .20 
7 c o r n  7 101 2 
ENDCMP 1 

ENDCMP 1 
7 COMPUT 7 101 2 
ENDCMP 1 

EXECUTIVE CONTROL INCFSM MAIN TIME INCREMENT = ,200 HOURS 

EXECUTIVE CONTROL COMPUT PROM XSECTION 101 TO STRUCTURE 2 
STRRTING TIME = .OO RAIN DEPTH = 3.94 RAIN DURATION = 1.00 
ANT. RVNOPP COND. = 2 MAIN TIME INCREMENT = ,200 HOURS 
ALTEWTE NO. = 5 STORM NO. = 1 RAIN TABLE NO. = 2 

******  ~ ~ ~ ~ ~ ~ M ~ - ~ ~ * ~ ~ ~ ~ ~ ~ ~ ~ - * * E N D  OF 80-80 LIST~~**~~M*~ENDENDENDENDENDENDENDENDENDENDENDENDENDENDENDENDEND* OPERATION RUNOFF XSECTION 101 

PEAK TIMEfHRS) PEAK DISCXRRGEICPSI PEAK ELEVATION(PEET1 
(R'JNOPF I 
!RUNOFF) 
(RUNOFF) 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CPSI 
1.99 WATERSHD INCHES; 2390 CPS-HRS; 197.5 ACm-FEET. 

DURATION(HRS! 2 4 6 8 10 12 14 16 
FLOWLCFSI 288 118 82 62 51 44 23 5 

DURATION(HRS) 18 
FLOW(CPS! 0 

OPERATION RUNOFF XSECTION 1 

PEAK TIME(HRS! PEAK DISCH&RGE(CFS! PEAK ELEVATION(FEET1 
12.22 900.0 (RUNOFF! 
21.67 32.7 (RUNOFF! 
23.67 28.1 (RUNOFF) 

RUNOFF AEOVE BASEFLOW (BASEPLOW = .OO CFS! 
1.91 WATERSHED INCHES; 1481 CFS-HRS; 122.4 ACRF-FEET. 

OPERATION ADDHYD XSECTION 1 



TR20 ------ SCS 
SIGNAL BUTTE ERS W/PASS MTN DIVERSION - RECREATED BY WOOD/PATE VERSION 

09/18!" ORIGINAL DESIGN CONDITIONS + NEW STAGE-STORAGE CURVES SBTRZObP2.04TEST 
09:23:59 PASS 1 JOB NO. 1 PAGE 2 

PELK TIMElHRSl PEAK DISCHRRGEICPSI PEAK ELEVATIONIPEETI 
12.37 1728.9 (NULL1 
21.68 83 .5 (NULL1 
23.6'3 71.5 (NULL1 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFSl 
1.96 WATEXSHED INCHES; 3870 CPS-HRS; 319.8 ACRF-PET. 

DUPATION(HRS1 2 4 6 8 10 12 14 16 
PLOW(CPS1 471 194 131 101 83 71 39 7 

DURATIONIFXSI 18 
FLOW(CFS1 0 

OPERATION RUNOFF XSECTION 2 

PEAK TIHE(HRS1 
12.18 
19.31 

PEAK DISCWLRGEICPSI PEAK ELEVATIONIPEETI 
808.7 (RUNOFF1 
36.6 IRUNOEPI 
31.3 IRUNOPP) 
27.0 (RUNOFF1 

RUNOPF ABOVE BASEPLOW (BASEPLOW = .00 CPSl 
1.62 WATERSHED INCHES; 1297 CPS-HRS; 107.2 ACm-FEET 

DURATIONIHRSl 2 4 6 8 10 12 14 15 
FLOW(CFS1 113 63 46 36 30 26 6 0 

OPERATION ADDKYD XSECTION 2 

PEAK TIME (HRSl PEAK DISCWLRGEICPSI PEAK ELEVATIONIFEETI 
12.48 2188.1 (NULL) 
21.71 114.2 INULLI 
23.71 97.7 (NULL1 

RUNOFP ABOVE BASEFLOW IBASEPLOW = .00 CFSl 
1.86 WATERSHED INCHES; 5167 CFS-HRS; 427.0 ACRE-FEET 

DURATIONIHRSl 2 4 6 8 10 12 14 16 
PLOW(CFS1 594 257 182 138 114 98 45 6 

DURATIONIHRSI 18 
FLOW(CFS) 0 

OPERATION RUNOFF XSECTION 3 

TR20 ............................................................ ....-. SCS - 
SIGNAL BUTTE FRS W/PASS MTN DIVERSION - RECREATED BY WOOD/PATE VERSION 

09/18!" ORIGINAL DESIGN CONDITIONS + NLW STAGE-STORAGE CURVES SBTR20bP2.04TEST 
09:23:59 PASS 1 JOB NO. 1 PAGE 3 

PEAK TIME(HRS1 
12.38 
21.78 
23.77 

PEAK DISCHRRGEICFSI PEAK ELNATIONIFEETI 
1217.7 IRUNOFFI 
50.8 iRUNOPBl 

RUNOFF ABOVE BASEFLOW (EASEFLOW = .OO CPSI 
1.99 WATERSHED INCHES; 2377 CPS-HRS; 196.4 ACRE-FEET. 

DURATIONlHRSl 17 
PLow(CPSl 0 

OPERATION ADDHYE XSECTION 3 

PELK TIMEIHRSI PEAK DISmGElCPSI PEAK ELEVATION(FEET1 
12.61 3125.4 (NULL1 
21.80 164.8 INULLI 
23.80 140.9 (NULL1 

KYDROGRRPH POINTS FOR ALTERNATE = 5, STORM = 1 
HRS MAIN TIME INCREMENT = ,200 hr, DRAINAGE AREA = 6.15 SQ.MI. 
8.60 CPS .3 1 .92 2.12 4.01 6.94 10 ~1 3 6  94 77 20 . . . . . . . . . . . . . - . 
10.20 CFS 3 0 40 54 70 91 119 157 236 
11.80 CPS 493 1170 2128 2895 3125 2936 2561 2147 
13.40 CPS 1751 1414 1156 961 813 7"l 119 FF'I  .- .-. --- 
15.00 CFS 507 468 437 410 386 364 343 325 
16.60 CFS 309 296 286 279 273 267 260 252 
18.20 CPS 244 235 226 218 211 206 203 201 
19.80 CPS 199 195 190 186 182 178 174 I 6 8  - ~ 

21.40 CFS 165 164 165 164 162 159 156 153 
23.00 CFS 149 144 141 140 141 140 136 125 
24.60 CPS 104 79 5 6 3 9 26 17 11 7 
26.20 CFS 4.36 2.81 1.80 1.15 .74 .48 

RUNOFF ABOVE BASEFLOW (BASEPLOW = .OO CFSl 
1.90 WATERSHED INCHES: 7544 CFS-HRI'; 623.4 Acm-FEET. 

DURATIONIHRSI 18 18 
FLOW(CPS1 1 0 

"' MESSAGE - STRUCTURE 1, USER ENTERED STARTING ELEVATION OR STRUCTURE TABLE 
STARTS 2.16 P E T  BELOW ASSUMED CREST ELEVATION AT 1794.10. 
THIS 0.N DECREASE OUTFLOW INDROGRAPH V O L W .  * a *  
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o9:23:59 P x s  1 JOB No. 1 PAGE 4 09r23.:59 PASS 1 JOB NO. 1 PAGE 5 

OPERATION RESVOR STRUCTURE 1 

PEAK TIME 1ms1 
24.52 

PERK DISCHARGEICFSI PERK ELEVATIONIFEET) 
112.2 1799.08 

79.00 CPS 17.98 17.66 17.34 17.03 16.73 16.43 16.13 15.84 
80.60 CPS 15.56 15.28 15.00 14.73 14.47 14.21 13.96 13.71 
82.20 CPS 13.46 13.22 12.98 12 .75 12.52 12.30 12.07 11.86 
83.80 CFS 11.65 11.44 11.23 11.03 10.83 10.64 10.45 10.26 
85.40 CFS 10.08 9.89 9.72 9.54 9.37 9.20 9.04 8.88 
87.00 CFS 8.72 8.56 8.41 8.26 

HYDROGRAPH WINTS FOR ALTERNATE 1 5, STORM = 1 RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CPSl 
HRS MAIN TIME INCREMENT = ,200 hr, DRAINkGE AREA = 6.15 SQ.MI. 1.55 WATWSHED INCHES; 6170 CFS-HRS; 509.9 ACRE-FEET. 
11.80 CFS .OO .01 .01 .02 57.27 93.53 96.99 99.54 
13.40 CFS 102 103 104 105 106 106 107 107 DURATIONIXRSI 8 16 24 32 40 48 56 64 
15.00 CPS 107 108 108 108 109 109 109 109 FLOWICPS) 111 109 106 103 99 94 57 22 
16.60 CFS 
18.20 CPS 
19.80 CFS 
21.40 CPS 
23.00 CFS 
24.60 CFS 
26.20 CFS 
27.80 CFS 
29.40 CFS 
31.00 CFS 
32.60 CPS 
34.20 CPS 
35.80 CPS 
37.40 CFS 
39.00 CPS 
40.60 CFS 
42.20 CFS 
43.80 CFS 
45.40 CFS 
47.00 CFS 

I 48.60 CFS 
50.20 CFS 

I 51.80 CFS 
53.40 CPS 
55.00 CFS 
56.60 CPS 
58.20 CPS 
59.80 C?S 
61.40 CPS 
63.00 CPS 
64.60 CFS 
66.20 CFS 
67.80 CFS 
69.40 CFS 

i 71.00 CFS 
72.60 CFS 
74.20 CPS 
75.80 CFS 
77.40 CFS 

DURATIONIHRSI 72 75 
PLOWlCPSl 11 8 TRUNCATED 

"' WARNING - XSECTION 104, INSUFFICIENT LOW PLOW RATING, PEAK FLOW LESS THAN 
2ND TABLE VALUE. THIS REACH ROUTING MAY BE INCORRECT, 
UNLESS NEW RATING TABLE VALUES ARE INSERTED. % * *  

CPEWTION REACH '(SECTION 104 

PFAK TIHEIHRSI PERK DISCHRRGE(CPS) PEAK ELEVATION(FEET1 
24.77 112.2 .50 

RUNOFF ABOVE BASEPLOW IBASEFLOW ; .OO CFSI 
1.55 WATERSHED INCHES; 6168 CFS-HRS; 509.8 ACRE-FEET. 

DURATIONIHRS) 8 16 24 32 40 48 56 64 
FLOWICFS) 111 109 106 103 98 94 57 22 

DUWITIONIHRSI 72 75 
FLOWlCPSl 11 8 TRUNCATED 

OPERATION RUNOFF XSECTION 4 

PEU( TIMEIHRSI 
12.15 
19.31 

PEAK DISCHPRGEICFSI PEAK ELWATIONIFEETI 
2179.9 (RUNOFF I 
83.4 I RUNOFF I 

IRWNOPF 1 
(RUNOFF I 

RUNOFF ABOVE EASEFLOW IBASEFLOW = .OO CPSl 
1.99 WATWSHED INCHES; 3255 CFS-HRS; 269.0 ACRE-FEET. 
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OPERATION ADDHYD XSECTION 4 

PEAK TIMEILIRS) 
12.15 
19.36 

PEAK DISCHARGEICPS) PEAK ELE!VATION(PEET) 
2179.9 (NULL) 
194.3 INULLI 

(NULL) 
INULLI 

RUNOPF ABOVS BASEFLOW IBASEFLOW = .OO CFSI 
1.68 WATERSHED INCHES; 9423 CFS-HRS; 778.8 ACRE-FEET. 

DURATION(HRS1 72 78 
FLOW lCFS1 15 8 TRUNCATED 

"* WARNING - ROUTIW COEFFICIENT IC) EQUALS 1.0, 
CONSIDER SmLLER MAIN TIME INCREMENT FOR XSECTION 106. e * *  

! OPERATION REACH XSECTION 106 

PEAK TINE IHRSI 
12.15 
19.36 
21.61 

FELT DISCHARGE (CFSI PEAK ELEVATIONIFEET) 
2179.9 4.13 
194.3 .66 

RUNOPF ABOVE BASEFLOW IBASEFLOW = .0O CFSI 
1.68 WATERSHED INCHES; 9423 CFS-HRS; 778.8 ACRE-FEET 

DURATIONIRRSI 72 78 
FLOW(CFS1 15 8 TRUNCATED 

OPERATION RUNOFF XSECTION 5 

PEAK TIME IHRS) PEAK DISCUARGEICFSI PEAK ELEVATIONIFEETI 
12.07 2048.6 IRUNOPF) 
19.33 68.2 (RUNOFF1 
21.56 59.0 (RUNOFF1 
23.56 50.7 IRUNOPPI 

RUNOPF ABOVE BASEFLOW IBASEFLOW = .OO CFSI 
2.14 WATERSHED INCHES; 2762 CPS-HRS; 228.2 ACRE-FEET. 

DURATION(HRS1 2 4 6 8 10 12 14 16 
FLOWICFS) 224 121 91 68 59 51 34 5 

DURATIONIHRSI 17 
FLOW(CPS1 0 

OPERATION ADDHk'D XSECTION 5 

PEAK TIMEIHRSI 
12.10 
19.34 
21.58 
23.58 

PEAK DISCHARGE ICFSI PEAK ELEVATIONIFEETI 
4157.5 (NULL1 
262.5 (NULL1 
242.0 (NULL1 
224.0 (NULL1 

RUNOFF ABOVE BASEFLOW IBASEFLOW = -00 CFSl 
1.77 WATnlSHED INCHES; 12182 CFS-HRS; 1006.7 ACRE-FEET. 

DURATIONIHRSI 8 16 24 32 40 48 56 64 
FLOWICPS) 262 112 108 104 100 96 80 32 

DURATION(HRS1 72 79 
FLOW(CFS) 15 9 TRUNCATED 

OPEF.ATION RUNOFF XSECTION 6 

PEAK TIME(XRS) 
12.06 
19.33 
21.55 

PEAK DISCHARGE ICFS) PEAK ELEVATIONIFEETI 
1030.8 [RUNOFF) 
36.7 (RUNOFF) 
31.9 [RUNOFF) 
27.4 (RUNOFF) 

RUNOPF ABOVE BASEFLOW (BASEFLOW = .30 CFS) 
1.91 WATERSHED INCHES; 1408 CFS-HRS; 116.3 ACRE-FEET. 



DURATION(HRSI 2  4  6  8  1 0  1 2  1 4  1 5  
PLOW ICES) 8 4  4 6  3 5  2 8  24 2 0  4  0  

DW\RTIONlHRS) 1 6  "* WARNING - MAIN TIME INCRFMENT I .2001 IS GREATER THAN 5 0 %  OF THE 
PLOWICPS) 0  TIME OF CONCENTRATION I : 2 3 )  FOR SUBWATERSHED XSECTION 7 .  

THIS WILL REDUCE THE COMPUTW PEAK BY ABOUT - 3 . 0 % .  * * *  

OPERATION ADDHYD XSECTION 6  
OPERATION ADDIM, XSECTION 7  

PEAK TIMEIHRS) PEAK DISCHARGE ICFS) PEAK ELEVATION(PEET1 
1 2 . 0 9  5 2 1 3 . 0  INULL) PEAK TIME (NUS1 PEAK DISCHARGEICPS) PEAK ELEVATIONIFEET) 
1 9 . 3 4  2 9 9 . 2  INWLL) 1 2 . 0 7  5 9 2 6 . 2  (NULL) 
2 1 . 5 8  2 7 3 . 9  (NULL) 1 9 . 3 3  3 2 7 . 6  (NULL) 
2 3 . 5 8  2 5 1 . 4  (NULL1 2 1 . 5 6  2 9 8 . 5  (NULL) 

23.56  2 7 2 . 7  (NULL) 
RUNOFF ABOVE BASEPLOW IBASEFLOW = . O O  CFS) 

1 . 7 8  WATERSHED INCHES; 1 3 5 8 2  CPS-HRS; 1 1 2 2 . 4  ACRE-FEET. 

DURATIONIHRS) 7 2  7 9  
FLOWICFSI 1 5  9  TRUNCATED 

OPERATION ADDHYD XSECTION 1 0 6  

"' MESSAGE - HYDROGRAE'H CONTAINS NO FLOW 

RUNOFF ABOVE BASEFLOW (BASEPLOW = . O O  CFSI 
3 9 9  CPS-HRS; 1 1 2 2 . 4  ACRE-FEET. 

OPEBATION RUNOFF XSECTION 7  

PEAK TIMElHRSI PEAK DISCHARGEICFS) PEAK ELEVATIONIFEETI 
(RUNOFF) 
I RUNOFF I 
1RUNOFFI 
f RUNOFF I 
(RUNOFF) 
IRUNOEF) 
IRUNOPF) 

RUNOFF ABOVE BASEFLOW (BASEFLOW = . 0 0  CFS) 
1 . 6 1  WATERSHED INCHES; 996 CFS-HRS; 8 2 . 3  ACE-FEET. 

HYDROGWH POINTS FOR ALTERNATE = 5 .  STORM = 1 
HRS MAIN TIME INCREMENT = , 2 0 0  hr, DRAINAGE AREA r 1 2  7 9  SQ.MI 
7 . 6 0  CPS . 0 7  . 6 4  1 . 1 2  2  . 6 2  5 . 5 5  7 . 5 8  1 3 . 3 0  1 8 . 6 6  
9 . 2 0  CPS 2 5  3 6  4 3  5 7  68 8 7  1 1 3  1 3 3  

1 0 . 8 0  CPS 1 8 2  2 2 1  297 4 1 0  8 9 8  3 6 2 7  5784 5 3 4 5  
1 2 . 4 0  CFS 3 3 9 5  2284 1 6 1 8  1 2 4 9  1 0 4 5  8 9 3  815 7 3 2  
1 4 . 0 0  CFS 6 7 7  638 6 0 1  5 8 0  5 5 4  536 517 4 9 4  
1 5 . 6 0  CFS 479 454 437 424 4 1 1  4 0 5  403 4 0 3  .- ~~ ~-~ ~~ ~ ~ ~ 

1 7 . 2 0  CPS 3 9 7  3 8 6  3 7 9  3 6 7  3 5 7  3 4 7  335 3 2 9  
1 8 . 8 0  CFS 3 2 8  3 2 7  3 2 7  3 2 7  3 2 6  3 1 5  307 3 0 3  
2 0 . 4 0  CFS 3 0 2  3 0 0  289 2 8 1  284 294 298 289 
2 2 . 0 0  CFS 2 8 1  2 7 8  277 2 7 5  264 2 5 5  258 2 6 9  
2 3 . 6 0  CFS 272 263 2 5 5  217 1 5 8  1 2 9  1 1 8  1 1 4  
2 5 . 2 0  CFS 1 1 3  112 1 1 2  1 1 2  1 1 2  1 1 2  112 1 1 2  
2 6 . 8 0  CFS 1 1 2  111 111 111 111 111 111 111 
2 8 . 4 0  CFS 111 111 111 1 1 0  1 1 0  1 1 0  110 1 1 0  
3 0 . 0 0  CFS 1 1 0  1 1 0  1 1 0  1 1 0  1 1 0  1 1 0  109 1 0 9  
3 1 . 6 0  CFS 1 0 9  1 0 9  1 0 9  1 0 9  1 0 9  1 0 9  109 1 0 9  
3 3 . 2 0  CFS 1 0 9  1 0 8  1 0 8  1 0 8  1 0 8  1 0 8  1 0 8  1 0 8  
3 4 . 8 0  CFS 1 0 8  1 0 8  1 0 8  1 0 7  1 0 7  1 0 7  107 1 0 7  
36 .40  CFS 1 0 7  1 0 7  1 0 7  1 0 7  1 0 7  1 0 7  106 1 0 6  
3 8 . 0 0  CFS 1 0 6  1 0 6  1 0 6  1 0 6  1 0 6  1 0 6  106 1 0 6  
3 9 . 6 0  CFS 1 0 6  1 0 5  1 0 5  1 0 5  1 0 5  1 0 5  1 0 5  ? 0 5  
4 1 . 2 0  CPS 1 0 5  1 0 5  1 0 5  1 0 5  1 0 4  1 0 4  104 1 0 4  
4 2 . 8 0  CFS 1 0 4  1 0 4  1 0 4  1 0 4  1 0 4  1 0 4  104 1 0 3  
4 4 . 4 0  CFS 1 0 3  1 0 3  1 0 3  1 0 3  1 0 3  1 0 3  103 1 0 3  
4 6 . 0 0  CPS 1 0 3  1 0 3  1 0 3  1 0 2  1 0 2  1 0 2  102 1 0 2  
4 7 . 6 0  CFS 1 0 2  1 0 2  1 0 2  1 0 2  1 0 1  1 0 1  1 0 1  1 0 1  
4 9 . 2 0  CFS 1 0 1  1 0 1  1 0 1  1 0 1  1 0 0  1 0 0  100 1 0 0  
5 0 . 8 0  CPS 1 0 0  1 0 0  1 0 0  1 0 0  1 0 0  9 9  99 9 9  
5 2 . 4 0  CPS 9 9 . 1 2  9 9 . 0 1  9 8 . 9 0  9 8 . 7 9  9 8 . 6 7  9 8 . 5 6  9 8 . 4 5  9 8 . 3 4  
5 4 . 0 0  CPS 9 8 . 2 3  9 8 . 1 2  9 8 . 0 1  9 7 . 9 0  9 7 . 7 9  9 7 . 6 8  9 7 . 5 7  9 7 . 4 6  
5 5 . 6 0  CFS 9 7 . 3 4  9 7 . 2 3  9 7 . 1 2  9 7 . 0 1  9 6 . 9 0  9 6 . 8 0  9 6 . 6 9  9 6 . 5 8  
5 7 . 2 0  CPS 9 6 . 4 7  9 6 . 3 6  9 6 . 2 5  9 6 . 1 3  9 6 . 0 0  9 5 . 8 8  9 5 . 7 4  9 5 . 6 1  
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CFS 
CFS 
CFS 
CFS 
CPS 
CFS 
CPS 
CPS 
CFS 
CPS 
CFS 
CFS 
CPS 
CPS 

81.20 CFS 15.11 14.84 14.57 14.31 14.05 13.80 13.55 13.31 
82.80 CPS 13.07 12.84 12.60 12.38 12.16 11.94 11.73 11.52 
84.40 CPS 11.31 11.10 10.91 10.71 10.52 10.33 10.14 9.96 
86.00 CPS 9.78 9.61 9.44 9.27 9.10 8.94 8.78 

RUNOFF ABOVE BASEFLOW IBASEFLOW = .00 CFSI 
1.77 WATERSHED INCHES: 14578 CPS-HRS; 1204.7 ACRE-FEET 

DURATIONIHRSI 8 16 24 32 40 48 56 64 
PLOWICFSI 327 112 108 104 100 96 83 33 

DURhTION(HRS1 72 79 
FLOW(CFS1 15 9 TRUNCATED 

OPERATION RUNOFF XSECTION 10 

PERX TIME (HRSI 
12.37 
21.77 

PEAK DISCHARGE(CFS1 PEAK ELEVATIONIFEETI 
405.0 (RUNOFF1 
17.7 (RUNOFF1 
15.2 IRUNOFFI 

RUNOFP ABOVE BASEPLOW IBASEFLOW = .OO CFSI 
1.84 WATERSHED INCHES; 794 CFS-HRS; 65.6 ACRE-FEET 

DURATION IHRSI 2 4 6 8 10 12 14 16 
FLOWLCFSI 86 38 27 21 18 15 7 0 

OPZRATION REACH XSECTION 109 

PEAK TIMELHRSI 
12.66 
22.00 

PEPX DISCHARGE ICFSI PEAK ELWATIONIFEETI 
375.1 1767.83 
17.6 1764.24 

m?" ........................................................... ..-..- SCS - . 
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RUNOFF ABOVE BASEFLOW LBASEPLOW = .00 CFSI 
1.84 WATWSHH) INCqES; 795 CPS-HRS; 65.7 ACRE-FEET. 

DURATIONIHRSI 2 4 6 8 10 12 14 16 
FLOWICPSI 82 38 28 21 18 15 6 1 

DURATIONIHRSI 16 
PLowlCPSl 0 

OPERATION RUNOFF XSECTION 9 

PEAK TIhlElHRSl 
12.15 
21.61 

PEAK DISCHARGEICPSI PEAK ELEVATIONIFEETI 
1297.5 (RUNOFF I 
40.5 I RUNOFF I 

RUNOFF ABOVE BASEPLOW (BASEPLOW = .OO CPSI 
2.15 WATERSHED INCHES; 1926 CFS-HRS; 159.1 ACRE-FEET. 

DURATIONIHRSI 2 4 6 8 10 12 14 16 
FLOWICFSI 165 87 64 47 40 36 25 4 

DURATIONIHRSI 17 
PLOWICFSI 0 

OPERATION ADDKYD XSECTION 109 

PFAK TINE IHRSI 
12.20 
21.61 

PEAK DIS-GE ICPSI PEAK ELEVATIONIFEETI 
1471.5 1772.52 
57.8 1765.06 

RUNOFF ABOVE BASEFLOW IBASEPLOW = .OO CFSI 
2.05 WATERSHED INCHES; 2723 CFS-HRS; 225.1 ACRE-FEET. 

DURATIONIHRSI 2 4 6 8 10 12 14 16 
FLOW(CPS1 264 126 90 69 58 51 29 7 

DURrlTIONlHRSl 18 
FLOW(CFS1 0 

"* WARNING - ROUTING COEFFICIENT lC1 EQUALS 1.0, 
CONSIDER SMRLLER MAIN TIME INCREMENT FOR XSECTION 108. * * %  

OPERATION REACH XSECTION 108 
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PEAK TIMECHRS) 
12.20 
21.61 

PEAK DISCHARGEICFS) P B K  ELEVATION(FEET1 
1471.5 1759.29 
57.8 1754.63 - - 

23.61 49.5 1754.50 

RUNOFF ABOVE BASEFLOW (BASEPLOW = .OO CPSI 
2.05 WATERSHED INCHES; 2723 CPS-HRS; 225.1 ACRE-FEET 

DURATION(HRS1 2 4 6 8 10 12 14 16 
PLOW(CPS1 264 126 90 69 58 51 29 7 

OPEPXTION RUNOFF XSECTION 8 

PEAK TIME(HRS1 PEAK DISCHARGE(CPS1 PEAK ELEVATION(PEET1 
12.06 2151.5 (RUNOFF) 
19.32 67.7 (RUNOFF1 
21.55 58.5 (RUNOFF) 
23.55 50.2 (RUNOPFI 

RUNOFF ABOVE BASEFLOW (BASEPLOW = .00 CFSI 
2.31 WATERSHED INCHES; 2867 CFS-HRS; 236 9 ACRE-FEET. 

DU5ATION(HRSl 2 4 6 8 10 12 14 16 
FLOWICFSl 224 129 92 68 60 51 42 12 

DURATION(HRS1 18 
PLOW(CFS) 0 

OPERATION ADDHYD XSECTION 108 

PEAK TIMEIHRS1 PEAK DISCHARGE (CPS) PEAK ELEVATION(FEET1 
12.10 3497.3 1762.24 
21.57 116.3 1755.07 
23.57 99.7 1754.96 

HYDROGRAPH POINTS FOR ALTWNATE = 5, STORM = 1 
HRS M&IN TIME INCREMENT = ,200 hr, DRAINAGE AREA = 3.98 SQ.MI. 
7.00 CFS .03 7 3  2.13 2.98 5.42 7.40 10.22 15.13 
8.60 CFS 18.22 23.62 28.16 33.27 41.22 46.53 56.04 64.38 
10.20 CFS 76 95 109 140 168 212 287 504 
11.80 CPS 1969 3349 3373 2310 1686 1259 952 768 
13.40 CFS 623 536 461 407 372 339 318 298 
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19.80 CPS 130 125 123 121 120 114 109 109 
21.40 CFS 114 116 112 108 106 105 103 98 
23.00 CPS 92.15 92.36 97.41 99.62 95.49 90.80 74.58 41.46 
24.60 CPS 22.06 12.82 7.50 4.27 2.43 1.39 .78 .4 5 

RUNOFF ABOVE BASEFLOW (BASEPLOW = .OO CFSl 
2.18 WATERSHED INMES; 5610 CPS-HRS; 463.6 ACRE-FEET. 

DURATIONiHRSi 2 4 6 8 10 12 14 16 
FLOW(CFS1 504 253 183 139 116 103 75 18 

DURATIONlHRSl 18 19 
FLOW(CFS1 2 0 

OPERATION ADDHYD XSECTION 109 

"* MESSAGE - HYDROGRAPH CONTAINS NO FLOW 
RUNOFF ABOVE BASEPLOW (BASEPLOW = .OO CFSI 

99 CFS-HRS; 463.6 ACRE-FEET 

OPERATION REACH XSECTION 107 

PEAK TIME(HRS1 PEAK DISCHARGE ICPS) PEAK ELEVATIONIFEETI 
12.38 3221.0 1759.49 
21.81 115.2 1750.83 
23.81 98.6 1750.65 

HYDROGRAPH POINTS FOR ALTERNATE = 5, STORM = 1 
HRS MAIN TIME INCREMENT = ,200 hr, DRAINAGE ARE3 = 3.98 SQ.MI. 
7.20 CPS -03 .53 1.66 2 .60 4.60 6.59 9.17 13.40 .~ -.- ~ ~ - ~ ~ ~ 

8.80 CFS 16.83 21.65 26.28 31.25 38.34 44.16 52.60 60.97 
10.40 CFS 72 88 103 129 157 196 260 433 
12. 00 CFS 1524 2821 3214 2572 1942 1457 1098 864 
13.60 CFS 693 582 496 433 389 353 328 307 
15.20 CFS 289 275 259 247 233 220 210 200 
16.80 CFS 194 190 188 185 179 174 168 162 
18.40 CFS 156 148 143 140 138 137 137 136 
20.00 CFS 132 127 124 122 121 116 111 109 
21.60 CFS 113 115 113 109 107 105 104 99 
23.20 CFS 94.24 92.90 96.10 98.60 96.39 92.42 79.74 52.54 
24.80 CFS 30.88 18.04 10.55 6.08 3.49 1.99 1.13 .65 
26.40 CPS .3 7 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFSl 
2.17 WATERSHED INCHES; 5580 CFS-HRS; 461.1 ACRE-FEET. 

15.00 CFS 282 269 253 242 227 215 206 196 
16.60 CFS 191 188 187 183 177 172 165 159 
18.20 CFS 153 146 141 139 138 137 137 136 



TR20 ..... SCS - TR20 ......................................................... ----.- SCS - 
SIGNAL BUTTE FRS WIPASS MTN DIVERSION - RECREATED BY WOOD/PATE VERSION SIGNAL BUTTE FRS W/PASS MTN DIVERSION - RECREATED BY WOODIPATE VERSION 

09/18/" ORIGINAL DESIGN CONDITIONS + NEW STAGE-STORAGE CURVES SBTR20bP2.04TEST 09/18/" ORIGINAL DESIGN CONDITIONS + NEW STAGE-STORAGE CURVES SBTR20bP2.04TEST 
09:23:59 PASS 1 JOB NO. 1 PAGE 14 09:23:59 PASS 1 JOB NO. 1 PAGE 15 

OPEEATION ADDHYD XSECTION 107 

PERK TIXEIHRSI 
12.17 
21.60 
23.60 

PERK DISCHRRGEICFSI PEAK ELEVXTIONiPEET) 

HYDROGRAPH POINTS FOR ALTERNATE = 5, STORM = 1 
XRS MAIN TIME INCREMENT = ,200 hr, DRAINAGE ARE& = 16.77 SQ.MI. 
7.20 CFS .03 .53 1.73 3.23 5.72 9.21 14.72 20.98 
8.80 CFS 30 40 52 67 82 101 121 147 
10.40 CFS 185 222 285 350 453 606 1158 4061 
12.00 CFS 7309 8166 6609 4856 3560 2706 2144 1756 
13.60 CFS 1508 1314 1173 1071 990 933 882 843 
15.20 CFS 806 769 738 702 670 643 620 605 
16.80 CFS 597 593 584 570 558 541 525 509 
18.40 CFS 491 478 471 467 466 465 463 451 
20.00 CFS 439 430 426 422 410 397 395 404 
21.60 CFS 411 404 394 387 384 380 368 354 
23.20 CFS 353 362 368 362 351 310 238 181 
24.80 CFS 149 132 123 118 116 114 113 112 
26.40 CFS 112 112 112 111 111 111 111 111 -~ ~~ ~ - -  ---  - ~- 

28.00 CFS 111 111 111 111 111 110 110 110 
29.60 CFS 110 110 110 110 110 110 110 110 
31.20 CFS 109 109 109 109 109 109 109 109 
32.80 CFS 109 109 109 108 108 108 108 108 
34.40 CFS 108 108 108 108 108 107 107 107 
36.00 CPS 107 107 107 107 107 107 107 107 
37.60 CFS 106 106 106 106 106 106 106 106 . ~~ ~-~ 

39.20 CFS 106 106 106 105 105 105 105 105 
40.80 CFS 105 105 105 105 105 105 104 104 
42.40 CFS 104 104 104 104 104 104 104 104 
44.00 CPS 104 103 103 103 103 103 103 103 
45.60 CFS 103 103 103 103 103 102 102 102 
47.20 CFS 102 102 102 102 102 102 101 101 
48.RO cFS 101 101 101 101 101 101 100 100 -~ ~~ - - -  - - - ~ 

50.40 CFS 100 100 100 100 100 100 100 99 
52.00 CFS 99.35 99.23 99.12 99.01 98.90 98.79 98.67 98.56 
53.60 CFS 98.45 98.34 98.23 98.12 98.01 97.90 97.79 97.68 
55.20 CFS 97.57 97.46 97.34 97.23 97.12 97.01 96.90 96.80 
56.80 CFS 96.69 96.58 96.47 96.36 96.25 96.13 96.00 95.88 
58.40CPS 95.74 95.61 95.48 95.35 95.22 95.09 94.96 94.83 
60.00 CFS 94.70 94.57 94.44 94.32 94.19 94.06 93.93 93.80 

61.60 CFS 93.67 93.55 93.42 93.29 93.16 93.04 92.91 92.78 
63.20 CFS 
64.80 CFS 
66.40 CPS 
68.00 CFS 
69.60 CFS 
71.20 CFS - -  ~ 

72.80 CFS 35.14 34.26 33.39 32.55 31.74 30.94 30.16 29.40 
74.40 CPS 28.66 27.94 27.24 26.55 26.02 25.54 25.08 24.63 
76.00 CFS 24.18 23.75 23.33 22.91 22.50 22.09 21.70 21.31 ~ ~~ ~-~ ~ - 

77.60 CPS 20.92 20.55 20.18 19.82 19.46 19.11 18.77 18.43 
79.20 CPS 18.10 17.78 17.46 17.15 16.84 16.54 16.24 15.95 
80.80 CFS 15.66 15.38 15.11 14.84 14.57 14.31 14.05 13.80 
82.40 CFS 13.55 13.31 13.07 12.84 12.60 12.38 12.16 11.94 
84.03 CFS 11.73 11.52 11.31 1 1 0  10.91 0 10.52 10.33 
85.60 CPS 10.14 9.96 9.78 9.61 

RUNOPP ABOVE BASEPLOW (BASEFLOW = .OO CFSI 
1.87 WATWSHED INCKES; 20209 CFS-HRS; 1670.0 ACRE-FEET. 

DURRTIONIHRSI 8 16 24 32 40 48 56 64 
PLOWiCPSl 465 113 108 104 101 96 87 34 

DURATIONiHRSl 72 78 
FLOWICFSl 16 10 TRUNCATED 

OPERATION RESVOR STRUCTURE 2 

PERK TINEiHRSl PEAK DISCHRRGE iCPS1 PEAK ELEVATIONIFEETI 
24.26 284.0 1708.97 

HYDROGRAPH POINTS FOR ALTERNATE = 5, STORM = 1 
HRS MAIN TIME INCREMENT = ,200 hr, DRAINAGE ARE2 = 16.77 SQ.MI. 
7.60 CFS .OO .01 .02 .03 05 .09 .14 .21 
9.20 CFS .30 .4? .56 .74 .95 1.21 1.53 1.93 ~ -~ ~~~ 

10.80 CFS 2.42 3.04 3.82 4.85 6.56 11.66 20.60 70.24 
12.40 CFS 198 248 253 257 260 263 265 266 
14.00 CFS 268 269 270 271 272 273 273 274 
15.60 CFS 275 275 276 277 277 277 278 278 
17.20 CFS 278 279 279 279 280 280 280 280 
18.80 CFS 281 281 281 281 281 282 282 282 
7DCO CPS 282 282 282 282 283 283 283 283 .~ ~~ - - -  - ~ - - - ~ ~ 

22.00 CPS 283 283 283 283 284 284 284 284 
23.60 CFS 
25.20 CFS 
26.80 CFS 
28.40 CFS 
30.00 CPS 
31.60 CPS 
33.20 CFS 276 276 276 275 275 275 275 274 
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34.80 CPS 274 274 274 273 273 273 273 273 
36.40 CFS 
38.00 CFS 
39.60 CFS 
41.20 CFS 
42.80 CFS 
44.40 CFS 
46.00 CPS 
47.60 CPS 
49.20 CPS 
50.80 CFS 
52.40 CFS 
54.00 CFS 
55.60 CFS 
57.20 CFS 
58.80 CPS 
60.40 CFS 
62.00 CFS 
63.60 CFS 
65.20 CFS 
66.80 CFS 
68.40 CFS 
70.00 CFS 161 159 157 155 153 151 149 148 
71.60 CFS 146 144 142 140 138 137 135 133 
73.20 CFS 131 130 128 126 125 123 121 120 
74.80 CFS 118 117 115 113 112 110 109 107 
76.40 CPS 106 104 103 102 100 99 98 96 
78.00 CPS 94.88 93.58 92.29 91.02 89.76 88.52 87.30 86.09 ~ ~~ ~ - -  ~~ ~ ~ ~ ~- - ~ ~ 

79.60 CPS 84.90 83.72 82.56 81.41 80.28 79.16 78.06 76.97 
81.20 CFS 75.89 74.83 73.78 72.75 71.73 70.72 69.73 68.75 
82.80 CFS 67.78 66.83 65.88 64.95 64.03 63.13 62.24 61.35 
84.40 CPS 60.48 59.63 58.78 57.94 57.12 56.30 55.50 54.71 
86.00 CFS . 53.93 53.16 

RUNOFF ABOVE BASEFLOW (BASEPLOW = .00 CFSI 
1.53 WATERSHD INCXES; 16520 CFS-HRS; 1365.2 ACRE-FEET. 

DURATION(HRSI 72 74 
FLOW(CPSI 61 53 TRUNCATED 

EXECUTIVE CONTROL ENDCMP COMPUTATIONS COMPLETED FOR PASS 1 
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EXECUTIVE CONTROL COMPUT PROM XSECTION 101 TO STRUCTURE 2 
STARTING TIME = .00 RAIN DEPTH = 7.06 PAIN DUWTION = 1.00 
ANT. RUNOFF COND. = 2 MAIN TIME INCREMUUT i ,200 HOURS 
ALTERNPTE NO. s 5 STORM NO. = 4 RAIN TABLE NO. = 5 

OPERATION RUNOFF XSECTION 101 

PERK TIMElHRSi PEAK DISCHRRGE(CPS1 PEAK ELEVATIONIFEET! 
(RUNOFF) 
(RUNOFF) 
IRUNOFPl 
(RUNOFF I 
I RUNOFF) 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFSI 
4.75 WATERSHED INCHES; 5697 CFS-HRS; 470.8 ACRE-FEET. 

OPERATION RUNOFF XSECTION 1 

PEW TIME (HRS) PEAK DISCHARGE (CFSI 
9.92 589.5 

PEAK EEE?JATION(PEETi 
(RUNOFF i 
(RUNOFF) 
(RUNOFF) 
IRUNOFF 1 
(RUNOFF1 
(RUNOPLI I 
(RUNOFF! 
(RUNOFF! 

RUNOFF ABOVE BASEFLOW (BASESLOW = .OO CFSI 
4.64 WATERSHED INCHES; 3590 CFS-ERS; 296.7 ACRE-FEET. 
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OPERATION ADDHYD XSECTION 1 

PEAK TIMEiHRSl PEAK DISCHARGE(CFS) PEAK ELEVATIONIPEET! 
1492 .3 (NULL1 
238.5 (NULL1 
180.6 (NULL) 

(NULL) 
(NULL) 
(NULL) 

RUNOFF ABOVE BASEPLOW (BASEFLOW = .OO CFS) 
4.70 WATERSHED INCHES; 9287 CFS-HRS; 767.4 ACRE-FEET. 

DIIRATIONIHRSI 2 4 6 8 10 12 14 16 
FLOW(CFS) 1296 868 531 334 238 178 151 143 

D~TION(HRS) 18 20 22 
PLOW(CES1 91 8 0 

OPERATION RUNOFF XSECTION 2 

PEAK TINE (WAS1 
9.98 
17.14 
17.99 
19.18 

PEAK DISCHARGEICFS) PEAK ELEVATION(PEET) 
IRUNOFF! 
IRUNOPFI 
(RUNOFF) 
(RUNOFF) 

RUNOFF ABOVE BASEFLOW IBASEFLOW = .OO CFSI 
4.23 WATERSHD INMES; 3360 CFS-HRS; 277.7 ACRE-FEET. 

DURATIONIHRS) 18 20 
FLOWICFSI 18 0 

OPERATION ADDHYD XSECTION 2 
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PEAK TIME(HRS1 PEAK DISCHARGEICFS) PEAK ELEVATIONIPEET) 
10.22 2032.0 (NULL1 
19.21 249.8 (NULL) 
21.26 221.7 (NULL) 
23.28 200.3 (NULL) 
24.13 199.0 (MULL) 

RUNOPP ABOVE BASEPLOW (BASEELOW = .00 CFS) 
4.56 WATERSHD INCHES; 12647 CFS-HRS; 1045.1 ACRE-PEET. 

DURATIONIHRS) 2 4 6 8 10 12 14 16 
FLOWICFSI 1784 1153 712 450 326 248 208 195 

OPERATION RUNOPP XSECTION 3 

PEAK TIME IHRS) PEAK DISCHARGE(CPS1 PEAK ELEVATION(PEET1 
(RUNOFF! 
(RUNOFF! 
(RUNOFF! 
(RUNOFF) 
(RUNOFF ) 
(RUNOFF I 
(RUNOFF1 

RUNOPP ABOVE BASEPLOW (BASEELOW = .OO CFSI 
4.75 WATERSHED INMES; 5666 CFS-HRS; 468.2 ACRE-FEET. 

DURATION(HRS) 2 4 6 8 10 12 14 16 
FLOWICPS) 801 512 311 204 140 108 92 86 

D~~ATIONIHRS! 18 20 21 
FLOW(CFS1 55 4 0 

OPEFSTION AD3WD XSECTION 3 

PEAK TIME(HRS) PEAK DISCHARGEICFS) PEAK ELEVATION(FEET1 
10.34 2929.7 (NULL) 
19.35 358.6 (NULL: 
21.40 317.3 INULLI 
23.43 286.4 (NULL) 
24.21 280.1 (NULL! 

HYDROGRAPH POINTS FOR ALTERNATE = 5, STORM = 4 
HRS WAIN TIME INCREMENT = ,200 hr, DRAINAGE AREA = 6.15 SQ.MI. 
5.00 CPS .OO .60 2.70 6.81 14.81 28.09 48.26 81.11 
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6.60 CPS 128 188 263 351 456 582 725 891 
8.20 CPS 1078 1284 1515 1758 2018 2277 2502 2673 
9.80 CPS 2792 2872 2920 2928 2897 2840 2776 2708 
11.40 CPS 2630 2531 2419 2291 2153 2012 1871 1738 
13.00 CPS 1616 1506 1405 1305 1214 1133 1063 1000 
14.60 CPS 939 882 829 780 737 700 667 634 
16.20 CFS 600 564 528 497 480 476 473 464 ~ ~ ~ - -~ ~ 

17.80 CFS 452 445 441 429 402 372 357 357 
19.40 CFS 358 353 341 326 310 297 293 295 
21.00 CPS 303 312 317 312 302 296 293 288 
22.60 CPS 276 264 265 278 286 281 271 272 
24.20 CFS 280 274 237 183 133 92 62 40 
25.80 CPS 25.48 16.32 10.46 6.73 4.32 2.77 1.78 1.14 
27.40 CPS .73 .46 

RUNOFF ABOVE BASEFLOW IBASEPLOW = .OO CPSI 
4.61 WATERSHED INCHES; 18313 CPS-HRS; 1513.4 ACRE-FEET. 

DURATIONIHRSI 2 4 6 8 10 12 14 16 
PLOW(CPS1 2531 1738 1063 667 464 357 302 278 

DURATIONIHRSI 18 20 22 22 
PLOW(CPS1 183 16 1 0 

'*' MESSAGE - STRUCTURE I, USER ENTERED STARTING ELEVATION OR STRUCTURE TABLE 
STARTS 2.16 F m T  BELOW ASSUMED CREST ELEVATION AT 1794.10. 
THIS CIiN DECREASE OUTFLOW HYDROGRAPH VOLUME. * * %  

OPERATION RESVOR STRUCTURE 1 

PEAK TIME IKRSI PEAK DISCmGE ICES1 PEAK ELWATIONIPEETI 
13.24 1490.3 1801.48 

...- " - - -b- 
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31.40 CPS 112 112 112 112 111 111 111 111 
33.00 CPS 
34.60 CFS 
36.20 CPS 
37.80 CPS 
39.40 CPS 
41.00 CFS 
42.60 CPS 
44.20 CPS 106 106 106 106 106 105 105 105 
45.80 CPS 105 105 105 105 105 105 105 105 
47.40 CFS 104 104 104 104 104 104 104 104 - ~ -~~ 

49.00 CPS 104 104 104 103 103 103 103 103 
50.60 CPS 103 103 103 103 103 103 102 102 
52.20 CPS 102 102 102 102 102 102 102 101 
53.80 CPS 101 101 101 101 1 0  101 101 101 
55.40 CPS 100 100 100 100 100 100 100 100 
57.00 CPS 99.53 99.42 99.31 99.20 99.09 98.97 98.86 98.75 
58.60 CPS 98.64 98.53 98.42 98.30 98.19 98.08 97.97 97.86 
60.20 CFS 
61.80 CPS 
63.40 CPS 
65.00 CFS 
66.60 CFS 
68.20 CFS 
65.80 CFS 
71.40 CFS 
73.00 CPS 
74.60 CFS 
76.20 CFS 
77.80 CFS 
79.40 CFS 
81.00 CFS 24.93 24.48 24.04 23.61 23.19 22.77 22.36 21.96 
82.60 CFS 21.57 21.18 20.80 20.43 20.06 19.70 19.35 19.00 
84.20 CFS 18.66 18.33 18.00 

HYDROGRRPH POINTS FOR ALTERNATE = 5, STORM = 4 
HRS MAIN TIME INCREMENT = .200 hr, DRAINAGE AREA = 1.15 SQMI. RUNOFF A3OVE BASEFLOW IPASERLOW = .OO CPSI 
7.40 CPS .OO .O1 .O1 .O1 .O1 .02 8.52 42.32 4.24 WATERSHED INCHES; 16834 CFS-HRS; 1391.2 ACRE-FEET. 
9.00 CPS 91 94 97 100 103 105 107 110 
10.60 CFS 112 188 423 632 815 973 1108 1220 DUR,1TIONlHRSI 8 16 24 32 40 48 56 64 
12.20 CFS 1310 1380 1430 1464 1483 1490 1487 1475 FLOWICFSI 575 139 110 107 103 99 95 68 
13.80 CPS 1456 1430 1401 1367 1332 1294 1254 1214 
15.40 CPS 
17.00 CFS 
18.60 CFS 
20.20 CFS 
21.80 CFS 
23.40 CFS 
25.00 CPS 
26.60 CFS 
28.20 CFS 
29.80 CFS 

DURATIONIHRSI 72 76 
FLOWICFSI 25 18 TRUNCATED 

"* WARNING - XSECTION 104, INSUFFICIENT LOW FLOW RATING. PE4K FLOW LESS THAN 
2ND TABLE VALUE. THIS REACH ROUTING MAY BE INCORRECT, 
UNLESS NEW RATING TA!dLE VALUES ARE INSERTED. * * *  

OPERATION RBCR XSECTION 104 
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PEAK TIME(HRS1 PEAK DISCHRRGEICPSI PEAK ELEVIITION(PEET1 
12.20 115.0 ' .Sl 

PIRST POINT OP PLAT PEAK 

RUNOPP ABOVE BASEFLOW (BASEPLOW = .OO CPSI 
1.81 WATERSHED INCHES; 7178 CPS-HRS; 593.2 ACRE-PET. 

DURATIONiHRSl 72 76 
PLOW(CPS1 26 18 TRUNCATED 

OPERATION RUNOPP XSECTION 4 

PEAK TIME IHRSI PEAK DISCHARGE (CFS) PEAK ELEVATIONLFEET) 
9.62 1280.3 lRUNOFP1 

RUNOPF ABOVE BASEELOW (EASEELOW = .OO CFS1 
4.75 WATERSHED INCHES; 7779 CPS-HRS; 642.9 ACRE-FEET. 

"' WARNING - XSECTION 4 
VOLUME TRUNCATED AT 16.8 IN LOCATION 5 ADDING HYDROGRAFHS. *** 

OPERATION ADDKYD XSECTION 4 
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PEAK TIMEIHRSI PEAK DISCHARGE ICPSI P m K  ELEVATIONIPEETI 
9.81 1376.6 (NULL1 
17.11 316.4 (NULL1 
17.98 299.7 (NULL1 

RUNOPP AEOVE BASEFLOW (BASEPLOW = .OO CPSI 
2.67 WATERSHED INCHES; 14957 CFS-HRS; 1236.1 ACRE-FEET. 

DURATION(HRS1 72 79 
FLOWICPSI 37 18 TRUNCATED 

"' WARNING - ROUTING COEFFICIENT ICI EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INCEMfNT FOR XSECTION 106. * * *  

OPERATION REACH XSECTION 106 

PEAK DISCHARGE lCFS1 PEAK ELEVATION(FEET) 
1376.6 3.06 

RUNOPF ABOVE BASEPLOW (BASEFLOW = .OO CFSI 
2.67 WATERSHED INCHES: 14957 CFS-HRS: 1236.1 ACRE-FEET. 

DURATION(liRS1 8 16 24 32 40 48 56 64 
PLOW(CPS) 372 228 112 109 105 101 97 92 

DURATIONIHRSI 72 79 
FLUd(CFS1 37 18 TRUNCATED 

OPERATION RUNOFF XSECTION 5 
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PEAK TIME (HRSl PEAK DISCHRRGElCFSl PEAK ELEVATION(PEET1 
9.26 1067.2 (RUNOFF1 
17.05 163 .9 (RUNOFF1 
17.95 150.0 (RUNOFF1 
19.08 129.0 (RUNOFF1 
21.01 116.0 (RUNOFF1 
21.99 99.5 LRUNOFFl 
23.05 111.6 iRUNOFFI 
23.99 111.2 IRUNOFFl 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFSl 
4.97 WATERSHED INCHES; 6412 CFS-HRS; 529.9 ACRE-FEET. 

DURATION(KRSI 2 4 6 8 10 12 14 16 
FLOWiCPSl 892 579 359 224 154 128 105 94 

DURATIONiHRSl 18 20 20 
FLOW(CPS1 74 2 0 

OPERATION ADDHYD XSECTION 5 

PEAK TIME (mS1 
9.58 

PEAK DISCHARGE(CFS1 
2431.4 

PEAK ELEVATION(FEET1 
(NULL) 
(NULL1 
(NULL1 

RUNOFF ABOVE BASEPLOW (BASEPLOW = .OO CFSl 
3.10 WATERSHED INCHES; 21361 CFS-HRS; 1765.2 ACRE-FEET, 

DURATION(ERSI 72 79 
FLOW(CPS1 39 19 TRUNCATED 

OPERATION R-mOEF XSECTION 6 
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PEAK TIME(HRS1 PFAK DISCHARGE ICFSI PEAK ELEVATION (FEET1 
9.d9 562 .3 1 RUNOFF) 

IRUNOFFl 
(RUNOFF) 
IRUNOPFl 
(RUNOFF1 
(RUNOFF 1 
(RUNOFF) 
(RUNOFF) 

RUNOFF ABOVE WEFLOW (BASEFLOW = .OO CFSI 
4.64 WATERSHED INCHES; 3410 CFS-HRS; 281.8 ACRE-FEET. 

OPERATION ADDHYD XSECTION 6 

PEAK TIME(mS1 
0 q 7  

PEAK DISCHARGE (CFSl PEAK ELEVATION(FEET1 
2993.5 (NULL1 
570.6 (NULL1 

(NULL1 
(NULL1 
(NULL) 
(NULL1 
(NULL1 
(NULL) 

RUNOFF ABOVE BASEPLOW (BASEFLOW = .00 CFSl 
3.24 WATERSHED INCHES; 24770 CFS-HRS; 2047.0 ACRE-FEET. 

DURATION!PRS) 72 79 
FLOW(CFS1 39 19 TRUNCATED 

OPERATION ADDHYD XSECTION 106 

PEAK TIMElKRSl PEAK DlSCHARGE(CFS1 PEAK ELEVATIONIFEETI 
13.24 1375.3 3.05 

HYDROGRRPH POINTS FOR ALTERNATE = 5, STORM = 4 
m S  MAIN TIME INCRFMENT = .200 hr, DRAINAGE AREA = .OO SQ.HI. 
10.60 CFS 0 73 308 517 700 858 993 1105 
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12.20 CFS 1195 1265 1315 1349 1368 1375 1372 1360 
13.80 CFS 1341 1315 1286 1252 1217 1179 1139 1099 
15.40 CFS 1058 1017 977 937 898 859 821 783 
17.00 CPS 746 712 680 651 623 597 573 550 
18.60 CFS 528 505 482 460 441 423 406 389 
20.20 CFS 372 356 340 325 313 302 293 284 
21.80 CFS 276 268 260 252 245 236 229 222 
23.40 CFS 217 213 208 204 200 196 191 183 
25.00 CFS 170 155 137 119 101 84 67 51 
26.60 CFS 36.92 23.59 11.34 .12 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFSI 
9650 CFS-HRS; 797.5 ACRE-FEET. 

DURATIONIHRSI 16 
FLOWICPSI 0 

OPERXTION RUNOFF XSCCTION 7 

PEAK TIMEiHRSl PW( DISCHARGE iCFSi PEAK ELWATION(FEET1 
IRUNOFFI 
(RUNOFF) 
IRUNOFFI 
IRUNOFFI 
I RUNOPFI 
(RUNOFF) 
iRilNOFFI 

23 .91 57.0 IRUNOFFI 

RUNOFF ABOVE BASEFLOW IBASEFLOW = .OO CFS) 
4.20 WATERSHED INCHES; 2600 CFS-HRS; 214.8 ACRE-FEET 

DURATIONIHRSI 2 4 6 8 10 12 14 16 
FLOWlCFSl 373 227 141 93 66 53 46 39 

DURATIONIHRS) 18 19 
FLOWICPSI 19 0 

"* WRRNING - XAIN TIME INCRE!MEWi I .200) IS GREATER THAN 508 OF THE 
TIME OF CONCENTRATION I ,231 FOR SUBWATERSKED XSECTION 7. 
THIS WILL REDUCE THE COMPUTED PEAK BY ABOUT -.7%. *** 

OPERATION ADDHYD XSECTION 7 
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PEAK TIME (HRSI PEAK DISCHILRGE(CPSI PEAK ELEVATION I FEET1 
9.61 3421.4 (NULL) 
17.04 644.6 INULLI 
17.94 602.9 (NULL1 
19.07 530.0 (NULL) 
21.00 490.6 (NULL1 
21.98 438.5 (NULL1 
23.04 474.0 (NULL) 
23.98 474.2 (NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 5, STORM = 4 
HRS MAIN TIME INCREMENT = ,200 hr, DFSINAGE AREA = 12.79 SQ.MI. 
4.60 CFS 0 2 3 14 36 54 98 137 
6.20 CFS 211 320 396 542 652 815 1033 1186 
7.80 CFS 1484 1705 1984 2332 2556 2948 3247 3389 
9.40 CPS 3416 3421 3417 3408 3311 3148 3058 2975 
11.00 CFS 2921 2795 2611 2490 2272 2114 1963 1792 
12.60 CPS 1695 1581 1503 1407 1287 1221 1157 1115 
14.20 CPS 1059 986 943 886 847 819 791 771 
15.80 CFS 721 684 643 592 575 612 644 629 
17.40 CPS 588 571 586 600 551 462 427 480 
19.00 CFS 527 518 478 454 424 404 410 430 
20.60 CFS 445 472 491 470 427 409 424 438 
22.20 CFS 416 372 361 422 473 450 388 367 
23.80 CFS 424 473 394 239 159 131 121 117 
25.40 CFS 116 115 115 115 115 115 115 115 
27.00 CPS 115 115 115 114 114 114 114 113 
28.60 CFS 113 113 113 113 113 113 113 113 
30.20 CFS 113 112 112 112 112 112 112 112 
31.80 CFS 112 112 112 112 111 111 111 111 
33.40 CPS 111 111 111 111 111 111 110 110 
35.00 CPS 110 110 110 110 110 110 110 110 
36.60 CFS 110 109 109 109 109 109 109 109 
38.20 CFS 109 109 109 109 108 108 108 108 
39.80 CFS 108 108 108 108 108 108 107 107 
41.40 CPS 107 107 107 107 107 107 107 107 
43.00 CFS 107 106 106 106 106 106 106 106 
44.60 CFS 106 106 106 106 105 105 105 105 
46.20 CPS 105 105 105 105 105 105 105 104 
47.80 CFS 104 104 104 104 104 104 104 104 
49.40 CFS 104 104 103 103 103 103 103 103 
51.00 CFS 103 103 103 103 103 103 102 102 
52.60 CFS 102 102 102 102 I02 102 102 101 
54.20 CFS 101 101 101 101 101 101 101 100 
55.80 CPS 100 100 100 100 100 100 100 100 
57.40 CPS 99.46 99.35 99.24 99.13 99.01 98.90 98.79 98.68 
59.00 CFS 98.57 98.46 98.35 98.23 98.12 98.01 97.90 97.79 
60.60 CFS 97.68 97.57 97.46 97.35 97.24 97.13 97.02 96.91 
62.20CFS 96.80 96.69 96.58 96.47 96.36 96.25 96.14 96.01 
63.80 CFS 95.88 95.75 95.62 95.49 95.36 95.23 95.10 94.97 
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65.40 CPS 94.84 94.71 94.58 94.45 94.32 94.19 94.06 93.94 
67.00 CPS 93.81 93.68 93.55 93.42 93.30 93.17 93.04 92.92 
68.60 CPS 92.79 92.66 92.54 92.41 92.28 92.16 92.03 91.90 
70.20 CFS 91.78 91.65 91.53 91.40 91.28 89.82 87.54 85.10 
71.80 CFS 82.68 80.30 77.99 75.74 73.71 71.82 70.01 68.24 
73.40 CFS 66.53 64.85 63.22 61.63 60.08 58.57 57.09 55.66 
75.00 CPS 54.26 52.89 51.56 50.26 49.00 47.76 46.56 45.39 
76.60 CFS 44.25 43.14 42.05 40.99 39.96 38.96 37.97 37.02 
78.20 CFS 36.09 35.18 34.29 33.43 32.59 31.77 30.97 30.19 
79.80 CFS 29.43 28.69 27.97 27.27 26.58 26.04 25.56 25.10 
81.40 CPS 24.65 24.20 23.77 23.34 22.92 22.51 22.11 21.71 
83.00 CPS 21.32 20.94 20.57 20.20 19.83 19.48 19.13 

RUNOFF ABOVE BASBFLOW (BASEPLOW = .OO CFS! 
3.32 WATERSHED INCHES; 21368 CPS-HRS; 2261.7 ACRE-FEET. 

DURATIONIHRS! 8 16 24 32 40 48 56 64 
FLOWICPS) 815 410 113 109 105 101 97 92 

DURATION(HRS1 72 79 
PLOW ICFS) 39 19 TRUNCATED 

OPERATION RUNOFF XSECTION 10 

PEAR DISCHARGE(CFS! PEAK ELE!VATIONlFEETl 
318.8 (RUNOFF) 
50.8 (RUNOFF) 
38.9 IRUNOFPI 
35.2 (RUNOFF! 
31.4 IRUNOFFI 

(RUNOFF) 
(RUNOFF) 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFS) 
4.53 WATERSHEI: 1NC.S; 1957 CFS-HRS; 161.7 ACm-FEET 

DURATIONIHRS! 2 4 6 8 10 12 14 16 
PLOWICFS) 280 179 110 70 49 38 32 30 

FEAK TINE fHRSI PEAK DISCHARGEICPSI PEAK ELEVATIONIFEET! 
317.3 1767.47 
50.6 1764.95 
38.6 1764.77 

21.50 34.8 1764.71 
23.56 31.5 1764.66 
24.36 30.8 1764.65 

RUNOFP ABOVE BASEPLOW (BASEFLOW = .OO CFS) 
4.53 WATWSHEE INMES; 1957 CFS-HRS; 161.7 ACICRE-FEET. 

DURATIONIHRSI 2 4 6 8 10 12 14 16 
FLOW(CFS1 274 182 109 71 50 38 32 30 

DITRATION(HRS! 18 20 20 
FLOWICPSI 16 1 0 

OPERATION RUNOFF XSECTION 9 

PEAK DISCHARGE(CPS1 PEAK ELFV4TION f PEETI 
734.9 (RUNOFF 
112.1 (RUNOFF1 
102.8 (RUNOFF I 
87.3 (RUNOFF! 
79.0 (RUNOFF1 
68.0 (RUNOPFI 
74.8 (RUNOFF I 
73.1 (RUNOFF I 

RUNOFF ABOVE BASEFLOW (EASEFLOW = .OO CFSI 
4.97 WATERSHED INCHES; 4457 CPS-HRS; 368.3 ACRE-FEET. 

DURATIONIHRSI 2 
FLOWICFS! 628 

DURATIONIHRS! 18 20 20 
PLOWICFS) 19 1 0 OPERATION ADDHYD XSECTION 109 

OPERATION REACH XSECTION 109 



TR20 ...-- ............................................................ SCS - m20 ................--.----------------------------------------- SCS - 
SIGNAL BUTTE FRS W/PASS MTN DIVERSION - RECREATED BY WOODIPATE VERSION SIGNAL BITTTE PRS W/PASS MTN DIVERSION - RECREATED BY WOOD/PATE VERSION 

09/18/'* ORIGINAL DESIGN CONDITIONS + NNI STAGE-STORAGE OJRVES SBTRZObP2.04TEST 09/18/*' ORIGINAL DESIGN CONDITIONS + NKW STAGE-STORAGE CURVES SBTRZObP2.04TEST 
09:23:59 PASS 2 JOB NO. 1 PAGE 30 09:23:59 PASS 2 JOB NO. 1 PAGE 31 

PEAK TIMEIHRSI PEAK DISCHARGE ICES1 PEAK ELEVATION(FEET) 

RUNOFF ABOVE BASEELOW (BASEELOW = .OO CFS) 
4.82 WATERSHED INCHES; 6413 CFS-HRS; 530.0 ACRE-FEET. 

DURATIOWIHRS) 2 4 6 8 10 12 14 16 
FLOWICFS) 906 594 360 226 157 122 105 98 

"' WARNING - ROUTING COEFFICIENT (C) EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INCREMENT POR XSECTION 108. *** 

OPERATION REACX XSECTION 108 

PEAK TIMEiHRSl 
9.96 
17.11 
17.96 
19.15 

PEAK DISCHARGE (CPSI PEAK ELEVATIONiPEET) 
1036.5 1758.38 
162.3 1755.38 
150.9 1755.30 
124.4 1755.12 

RUNOFF ABOVE BASEFLOW IBASEFLOW = .OO CFS) 
4.82 WATERSHED INCHES; 6413 CFS-HRS: 530.0 ACRE-FEET. 

DURATION(HRS1 18 20 22 
FLOWICFS) 69 6 0 

OPERATION RUNOFF XSECTION 8 

PEAK TIME fHRS) 
9.22 
17.04 
17.95 
19.07 
21.00 
21.99 
23.04 
23.98 

PEAK DISCHARGE(CFS1 
1075.7 
160.0 
146.7 
126.0 
113.1 

RUNOFF ABOVE BASEELOW IBASEFLOW = .OO CFS) 
5.19 WATERSHED INCHES; 6435 CFS-HRS; 

DURATIONLHRSI 2 4 6 8 10 12 
FLOWicPSl 879 601 349 231 157 125 

DUXATIONiHRSl 18 20 21 
FLOWICFS) 73 3 0 

OPERATION ADDHYD XSECTION 108 

PFdK TIME(HRS1 PEAK DISCHARGE(CFS1 
9.67 2079.6 
17.06 321.8 
17.95 297.6 

HRS 
4.40 
6.00 
7.60 
9.20 
10.80 
12.40 
14.00 
15.60 
17.20 
18.80 
20.40 
22.00 
23.60 
25.20 

CFS 
CFS 
CFS 
CFS 
CFS 
CFS 
CFS 
CFS 
CPS 
CFS 
CFS 
CFS 
CPS 
CFS 

HYDI 
:N TIME 

.05 
126 
769 
2044 
1817 
1096 
639 
414 
317 
224 
193 
197 
160 

10.67 

IOGRAPH PO 
INCREMENT 

.99 
168 
933 
2065 
1773 
1027 
606 
387 
296 
247 
199 
189 
184 
6.07 

INTS FOR 
= ,200 
8.61 
241 
1079 
2079 
1706 
953 
560 
363 
285 
246 
212 
165 
210 
3.43 

PEAK ELEVATION (PEETI 
(RUNOFF) 
f RUNOPP I 
I RUNOFF 1 
(RUNOFF I 
(RUNOFF ) 
(RUNOFF) 
(RUNOFF) 
(RUNOFF) 

PEAK ELEVATIONiFEETI 
1760.34 
1756.19 
1756.08 

ALTERNATE = 5, STORM = 4 
h ~ ,  DRAINAGE AREA = 3.98 
15.00 28.29 53.45 69.65 
291 375 449 537 
1226 1436 1578 1787 
2076 2071 2028 1932 
1595 1520 1399 1294 
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RUNOFF ABOVE BASmLOW (BASEPLOW = .OO CPS) 
5.00 WATERSHED INCHES; 12848 CFS-HRS; 1061.8 ACRF-FEET, 

OPEXATION ADDHYD XSECTION 109 

"' MESSAGE - IEDROGRADH CONTAINS NO PLOW 

RUNOFF ABOVE BASEPLOW (BASEFLOW = .OO CFSI 
115 CFS-HRS; 1061.8 ACRE-FEET. 

OPEEATION REACH XSECTION 107 

PEAK TIME(HRS1 
10.09 
17.31 
18.16 
19.36 
21.31 
22.20 
23.35 
24.23 

PEAK DISCPARGE (CPS) PEAK ELWATIONIFEETI 
2072.8 1757.54 
317.7 1752.22 

HYDROGXAPH POINTS FOR ALTERNATE = 5, STORM = 4 
HRS MAIN TIME INCREMENT = ,200 hr, DRAINAGE AREA = 3.98 SQ.MI. 
A i n  rFS  .Oh . 6 5  1.81 11.77 22.48 42.56 60.13 85.85 ....... ... ~. - ~- -- - - 

6.20 CPS 112 149 209 262 335 409 492 609 
7.80 CFS 713 856 1000 1147 1334 1492 1683 1866 
9.40 CFS 1981 2036 2063 2072 2071 2043 1971 1907 

11 .no CFS 1849 1799 1739 1646 1564 1457 1351 1257 .. ~~ - - -  - ~ 

12.60 CFS 1152 1071 995 930 871 800 745 697 
14.20 CFS 659 624 583 549 515 484 461 440 
15.80 CFS 423 400 376 353 324 304 305 315 
17.40 CFS 316 303 291 290 295 284 248 220 
19.00 CFS 223 239 243 232 220 206 192 187 
20.60 CFS 191 196 206 218 218 204 192 191 
22.20 CFS 195 191 174 162 175 197 202 184 
23.80 CFS 168 178 199 189 132 82 49 29 
25.40 CFS 17.27 10.00 5.74 3.28 1.87 1.07 .60 .33 

RUNOFF ABOVE WEPLOW (BASEFLOW = .OO CPS) 
5.00 WATERSHED INCHFS; 12846 CPS-HRS; 1061.6 ACE-FEET. 
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OPEEATION ADDHYD XSECTION 107 

PEAK DISCHARGE (CFSI PEAK ELWATIONIFEETI 
5483.0 1762.39 
951.6 1754.82 

HYDROGRAPH POINTS FOR ALTERNATE = 5, STORM = 4 
HRS MAIN TIME INCREMENT = ,200 hr, DRAINAGE AREA = 16.77 SQ.MI. 
4.60 CPS 0 2 9 25 59 96 158 223 
6.20 CFS 323 469 604 804 987 1224 1525 1795 
7.80 CFS 2197 2561 2984 3478 3890 4440 4930 5255 
9.40 CFS 5397 5457 5480 5480 5382 5191 5029 4883 
11.00 CPS 4770 4594 4350 4135 3836 3571 3315 3049 
12.60 CPS 2848 2652 2498 2337 2157 2021 1901 1812 
14.20 CPS 1718 1611 1526 1435 1362 1303 1252 1210 
15.80 CPS 1145 1084 1018 945 899 916 949 944 
17.40 CFS 904 873 877 891 845 746 675 700 
19.00 CFS 749 756 722 687 645 610 603 617 
20.60 CFS 635 668 697 688 645 613 616 629 
22.20 CFS 611 563 535 584 647 647 590 550 
23.80 CFS 592 652 593 428 292 213 170 146 
25.40 CPS 133 125 121 118 117 116 116 115 
27.00 CPS 115 115 115 114 114 114 114 113 
28.60 CPS 113 113 113 113 113 113 113 113 
30.20 CFS 113 112 112 112 112 112 112 112 
31.80 CFS 112 112 112 112 111 111 111 111 
33.40 CFS 111 111 111 111 111 111 110 110 
35.00 CFS 110 110 110 110 110 110 110 110 
36.60 CFS 110 109 109 109 109 109 109 109 
38.20 CFS 109 109 109 109 108 108 108 108 
39.80 CPS 108 108 108 108 108 108 107 107 
41.40 CFS 107 107 107 107 107 107 107 107 
43.00 CPS 107 106 106 106 106 106 106 106 
44.60 CPS 106 106 106 106 105 105 105 105 
46.20 CFS 105 105 105 105 105 105 105 104 
47.80 CFS 104 104 104 104 104 104 104 104 
49.40 CPS 104 104 103 103 103 103 103 103 
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5 1 . 0 0  CPS 
5 2 . 6 0  CPS 
5 4 . 2 0  CPS 
5 5 . 8 0  CPS 
57.40 CPS 
59.00 CFS 
6 0 . 6 0  CPS 
6 2 . 2 0  CPS 
6 3 . 8 0  CPS 
6 5 . 4 0  CPS 
6 7 . 0 0  CPS 
6 8 . 6 0  CFS 
7 0 . 2 0  CFS 
7 1 . 8 0  CPS 
73.40  CPS 
7 5 0 0  CPS 
7 6 . 6 0  CPS 
7 8 . 2 0  CFS 
7 9 . 8 0  CFS 
8 1 . 4 0  CFS 
8 3 . 0 0  CFS 

RUNOFF ABOVE BASEFLOW (BASEPLOW = . 00 CPS) 
3 . 7 2  WATERSHD INCHES; 4 0 2 1 1  CFS-HRS; 3 3 2 3 . 0  ACRE-FEET. 

DURATION(HRS) 7 2  7 8  
PLOW(CPS1 4 0  2 0  TRUNCATED 

"* MESSAGE - RESERVOIR ROUTING, STRUCTURE 2, TRUNCATED AT 400 POINTS 
WITH 5 9 6 . 6 9  AC-PT L .06 WATERSHD INCHES) FLOOD STORAGE 
REMAINING IN RESERVOIR AT ELEV. 1 7 0 5 . 1 8 .  * * *  

OPERATION RESVOR STRUCTURE 2 

PEAK TIME(HRS) PEAK DISCHIIRGE(CFS) PEAK ELEVATION(FEET) 
1 4 . 5 6  1543.3  1715.25  

* * *  WARNING - STRUCTURE 2, HYDROGRmH VOLUME TRUNCATED AT 253 CFS 
RESVOR ( 1 6 .  % OF MAX. HYDROGRAPH COORDINATE) 

MAIN TIME INCREMENT TOO SMALL. *,* 

HYDROGRAPH POINTS FOR ALTERNRTE = 5, STORM = 4 
HRS MAIN TIME INCREMENT = .200 hr, DRAINAGE AREA = 16.77  SQ.MI. 
4 . 8 0  CPS .OO . 0 1  . 0 5  .13 .28 .53 . 9 0  1 . 4 3  
6.40 CPS 2 . 2 1  3 . 2 5  4 .62  6 . 3 7  8 .52  1 1 . 1 9  1 4 . 4 2  1 8 . 3 0  

1 1 . 2 0  CPS 
1 2 . 8 0  CFS 
1 4 . 4 0  CFS 
1 6 . 0 0  CPS 
1 7 . 6 0  CPS 
1 9 . 2 0  CPS 
2 0 . 8 0  CPS 
22.40 CFS 
24.00 CPS 
2 5 . 6 0  CPS 
2 7 . 2 0  CFS 
2 8 . 8 0  CFS 
3 0 . 4 0  CFS 
3 2 . 0 0  CFS 
3 3 . 6 0  CFS 
35.20 CFS 
3 6 . 8 0  CPS 
3 8 . 4 0  CPS 
4 0 . 0 0  CFS 
41.60  CFS 
43.20  CPS 
4 4 . 8 0  CPS 
46.40 CPS 
48.00  CFS 
4 9 . 6 0  CFS 
51.20  CFS 
5 2 . 8 0  CFS 
5 4 . 4 0  CFS 
56.00  CPS 
57.60 CPS 
59.20 CFS 
60.80  CFS 
62.40  CPS 
64.00  CFS 
65.60  CFS 
6 7 . 2 0  CFS 
6 8 . 8 0  CPS 
7 0 . 4 0  CPS 
7 2 . 0 0  CFS 
7 3 . 6 0  CFS 
75.20 CPS 
76.80  CFS 
78.40  CFS 
80.00  CFS 
8 1 . 6 0  CFS 
8 3 . 2 0  CFS 

RUNOFF =OW BASEFLOW (BASEFLOW = 
3 . 0 5  WATERSHED INCHES; 

678 
1 4 4 9  
1 5 1 4  
1 3 0 8  
1 1 1 4  

944 
853 
7 7 6  
692 
530 
444 
375 
3 2 0  
310 
3 0 8  
307 
306 
3  04 
303 
3 0 1  
300 
298 
297 
296 
2  94 
293 
2 9 1  
289 
288 
286 
285 
2  83 
2 8 1  
280 
278 
277 
2 7 5  
272 
270 
268 
266 
2  63 
2 6 1  
258 
2 5 5  

I 
CPS-HRS; 2 7 2 6 . 2  ACRE ....... . .- - -- ~ - 

8 . 0 0  CFS 2 1 2 1  4 1  105 175 244 2 5 1  258 
9.60 CPS 266 273 280 285 290 295 300 304 
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DURATIONIHRSI 72 74 
FLOWICPSI 257 253 TRUNCATED 

EXECUTIVE CONTROL ENDCMP COMPUTATIONS CONPLETD POR PASS 2 

EXECUTIVE CONTROL COMFUT FROM XSECTION 101 TO STRUCTURE 2 
STARTING TIME = .OO RAIN DEPTH = 15.80 RPJN DURATION = 1.00 
ANT. RUNOFP COND. = 2 NAIN TIME INCREMENT = ,200 HOURS ~ . ~ -  ~~~ ~~~ 

AiiTEWATE NO. = 5 STOm NO. = 5 RAIN TABLE NO. = 5 

OPERATION RUNOFF XSECTION 101 

PEIiK TIME IHRSI 
9.97 
19.38 
21.37 
23.43 
24.14 

PEAK DISCHARGE ICPS) PEAK ELWATION!PEETI 
2474.7 IRUNOPFI 
260.1 (RUNOFPI 
231.2 (RUNOFF1 
207.1 IRUNOFP) 
201.2 IRUNOPP) 

RUNOFP ABOVE BASEPLOW IBASEPLOW = .00 CFS) 
13.14 WATERSHED INCHES; 15772 CFS-HRS; 1303.4 ACRE-FEET 

DURATIONIXRSI 2 4 6 8 10 12 14 16 
FLOW(CFS) 2130 1491 895 572 384 310 236 213 

DURATIONIHRSI 18 20 22 24 
FLOWICPSI 199 74 8 0 

OPERATION RUNOPF XSECTION 1 

PEAK TIME IHRSI 
9.40 
17.18 
18.00 

PEAK DISCHARGEICFSI PEAK ELWATIONIFEETI 
!XUNOP?I 
IRUNOPFI 
(RUNOFPI 
(RUNOFF1 
IRUNOFP: 
IRUNOFFI 
I RUNOFF) 
IRUNOFF) 
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RUNOPP ABOVE BASEPLOW IBASEPLOW = .00 CPSI 
12.99 WATERSHED INCHES; 10062 CFS-HRS; 831.5 ACRZ-FEET. 

DUP.ATIONIHRS1 2 4 6 8 10 12 14 16 
PLOWICPSI 1359 945 561 359 231 202 152 137 

DURATIONIHRSI 18 20 22 
PLowlCPSl 120 35 0 

OPERATION ADDHYD XSECTION 1 

PEAK TIME(HRS) 
9.81 
17.12 
19.22 
21.21 
23.24 
24.11 

PW[ DISCHARGE ICPSI 
4079.1 
574.5 

PEAK ELEVATION(FEET1 
(NULL1 
INULLI 
(NULL1 
(NULL1 
INULLI 
INULLI 

RUNOFF ABOVE BASEPLOW (BASEFLOW = .OO CPSI 
13.08 WATERSHED INCHES; 25834 CFS-HRS; 2134.9 ACRE-FEET. 

DURATION(HRS1 2 4 6 8 10 12 14 16 
FLOWICPSI 3522 2377 1482 944 625 514 386 350 

DURATION(HRS1 18 20 22 24 
FLOWICPSI 319 103 12 0 

"' WrlRNING - XSECTION 102, INFLOW EXCEEDS MAX TABLE DISCHARGE, 
EXTRAPOLATION USED. 

OPERATION RUNOFF XSECTION 2 

PEAK TIME(HRS1 
9.34 
17.14 
17.99 

PEAK DISCHARGE (CPSI 
1635.2 
231.2 
211.6 
179.4 
162.5 
139.7 

PEAK ELEVATIONIFEETI 
(RUNOFF I 
(RUNOPPI 
(RUNOFF1 
(RUNOPFI 
1 RUNOPF 1 
IRUNOFFI 
(RUNOFF) 
(RUNOPPI 

RUNOPF ABOVE BASEFLOW IBASEFLOW = .00 CPSI 
12.39 WATERSHEE INCHES; 9916 CFS-HRS; 819.5 ACRE-FEET. 
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OPERATION ADDHYD XSECTION 2 

PEAK TIMEIHRS) 
9.94 
19.21 
21.25 
23.28 
24.13 

PEAK DISCDBGE(CFS) PEAK ELEVATIONLPEET) 
5653.9 (NULL1 
603.5 (NULL1 
534.8 (NULL) 
481.4 (NULL) 
478.2 (NULL) 

RUNOFF ABOVE BASEFLOW (BASEPLOW = .OO CFS! 
12.88 WATWSHEE INCHES; 35750 CPS-HRS; 2954.4 ACRE-FEET 

DURATIONIHRS! 2 4 6 8 10 12 14 16 
PLOW(ffS1 4815 3359 2061 1304 855 698 530 491 

DURATIONIHRS) 18 20 22 24 
PLOWICPS) 445 142 13 0 

"' WARNING - XSECTION 103, INFLOW EXCEDS MAX TABLE DISCHARGE, 
EXTRAPOLATION USED. *,. 

OPERATION RUNOFF XSECTION 3 

PEAK TIME IHRSI 
9.66 
17.24 

PEAK DISCHARGE(CFS1 PEAK ELEVATIONlPEETl 
2515.5 IRUNOFFl 

IRUNOPFI 
IFIUNOFPl 
(RUNOFF) 
(RUNOFF1 
(RUNOFF) 
[RUNOFF) 

RUNOFF ABOVE BASEPLOW (BASEPLOW = .OO CPSl 
13.14 WATERSHED INMES; 15688 CFS-WS; 1296.4 ACRE-FEET. 

DURATIONlHRSl 2 4 6 8 10 12 14 16 
FLOWICPS) 2109 1485 892 573 376 315 236 209 

DWRATIONIHRS) 18 20 22 23 
FLOW(CFS) 196 71 4 0 
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OPERATION ADDKID XSECTION 3 

PEAK TIME(HRS1 
10.07 
19.35 
21.39 
23.42 
24.21 

PEAK DISCHARGE (CFS! PEAK ELEVATION (FEET1 
8106.6 (NULL) 

HYDROGRAPH POINTS FOR 
MAIN TIME INCREMENT = .200 

CPS 0 1 4 
CFS 184 260 350 
CPS 1206 1451 1728 
CFS 4149 4688 5271 
CFS 8034 8102 8089 
CFS 6797 6496 6168 
CPS 4015 3732 3471 
CFS 2297 2155 2022 
CFS 1455 1369 1280 
CFS 1093 1076 1065 
CFS 864 850 822 
CFS 727 752 763 
CFS 662 634 637 
CFS 671 656 566 
CPS 60.39 38.60 24.85 
CFS 1.74 1.09 .65 

ALTERNRTE = 5, STORM = 5 
hr , DRAINAGE m E A  = 6.15 

12 25 47 79 
456 570 693 829 
2030 2364 2750 3171 
5868 6481 7073 7549 
7988 7793 7552 7302 
5808 5431 5053 4679 

RUNOFF ABOVE BASEFLOW IBASEPLOW = .OO CFSl 
12.96 WATERSHED INCHES; 51438 CFS-HRS: 4250.8 ACm-FEET. 

DURATIONIHRS) 3 6 9 12 15 18 21 24 
PLOWlCPS] 5868 2988 1540 993 726 650 79 1 

1'1 MESSAGE - STRUCTURE 1, USER ENTERED STARTING ELEVATION 09 STRUCTURE TABLE 
STARTS 2.16 FEET BELOW ASSUMED CREST ELEVATION AT 1794.10. 
THIS CAN DECREASE OUTFLOW HYDROGPAPH VOLUME. * * *  

OPERATION RESVOR STRUCWRF I 

PEAK TIME IHRS) PEAK DISCHARGEICPSI PEAK ELEVATIONIPEET) 
10.91 7422.8 1803.90 

HYDROGRAPH POINTS FOR ALTERNATE = 5, STORM = 5 
HRS MAIN TIME INCXFMEN'I = ,200 hr, DRAINAGE AREA = 6.15 SQ.NI . 
5.60 CPS .00 .O1 .01 .01 .O1 .02 2.65 33.05 
7.20 CFS 80 94 97 100 103 107 110 187 
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8.80 CPS 
10.40 CFS 
12.00 CFS 
13.60 CPS 
15.20 CFS 
16.80 CPS 
18.40 CFS 
20.00 CFS 
21.60 CPS 
23.20 CPS 
24.80 CPS 
26.40 CPS 
28.00 CFS 
29.60 CPS 

RUNOFF ABOVE BASEPLOW (BASEFLOW = .OO CPSl 
12.57 WATERSXED INCHES; 49889 CFS-HRS; 4122.8 ACRE-FEET. 

DURATION(HRS) 8 16 24 32 40 48 56 64 
PLOW(CFS) 1518 672 112 108 105 101 97 92 

DURATIONiHRSl 72 76 
FLOWiCPSl 39 25 TRUNCATED 

*" WARNING - XSECTION 104, INSUWICIENT LOW FLOW RATING, PEAK FLOW LESS THAN 
2ND TABLE VALUE. TNIS REACH ROUTING KhY BE INCORRECT, 
iTNLESS NEW RATING TABLE VALUES RRE INSERTED. * * *  

31.20 CFS 
32.80 CFS 
34.40 CFS 
36.00 CFS 
37.60 CPS 
39.20 CPS 
40.80 CPS 
42.40 CPS 
44.00 CPS 
45.60 CPS 
47.20 CPS 
48.80 CPS 
50.40 CPS 
52.00 CPS 
53.60 CPS 
55.20 CPS 
56.80 CFS 
58.40 CFS 
60.00 CFS 
61.60 CFS 
63.20 CFS 
64.80 CFS 
66.40 CFS 
68.00 CFS 

OPERATION RWCH XSECTION 104 

PERK TIME(HRS1 PEAK DISCHRRGEiCFS) PEAK ELEVATIONLPEETl 
10.00 115.0 ' .51 

FIRST POINT OF FLAT PEAK 

RUNOFF ABOVE WSEPLOW (BASEPLOW = -00 CPSl 
1.89 WATERSHED INCHES; 7508 CFS-HRS; 620.5 ACRE-FEET. 

DURRTIONiHRSl 8 16 24 32 40 48 56 64 
PLOW(CFS1 115 115 112 109 105 101 97 92 

DURATION(HRS1 72 75 
FLOWiCPS) 39 26 TRUNCATED 

OPEmTION RUNOPP XSECTION 4 

PEAK TINE(HRS1 PEAK DISCHARGE(CFS1 PEAK ELEVATIONIFEET) 
3571.8 (RUNOFF1 
482.9 (RUNOFF) 
442.0 i RUNOPF 1 
376.0 (RUNOFF 1 
339.4 (RUNOFF I 
291.9 (RUNOPPl 
320.2 (RUNOFF) 
312.6 IRUNOPF) 

~ ~ ~ ~ 

69.60 CFS 
71.20 CFS 
72.80 CFS 
74.40 CFS 
76.00 CFS 
77.60 CFS 
79.20 CFS 
80.80 CFS 
82.40 CFS 

RUNOFF ABOW BASEFLOW (BASEFLOW = .CO CFSI 
13.14 WATERSHED INCHES; 21539 CFS-ERS; 1780.0 ACRE-FEET. 



T R Z O  .....- -----------------------.............-..-~~~~-~~~~~~--------- SCS . 
SIGNAL BUTTE PRS WIPASS MTN DIVERSION - RECEEATED BY WOOD/PATE VERSION 

09/18/" ORIGINAL DESIGN CONDITIONS i NEW STAGE-STORAGE CURVES SBTRZObP2.04TEST 
09:23:59 PASS 3 JOB NO. 1 PAGE 42 

**' WARNING - XSECTION 4 
VOLUME TRUNCATED AT 23.% IN LOCATION 5 ADDING HYDROGRAPHS. **' 

OPERATION ADDHYD XSECTION 4 

PEAK TIME IHRSI PEAK DISClmRGE (CFSI PEAK EL~ATIONIFEET) 
9.24 3686.8 (NULL) 

WULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
INULL) 
(NULL) 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFS) 
5.18 WATERSHED INCHES; 29047 CFS-HRS; 2400.4 ACRE-FEET. 

DURATIONIHRSI 8 16 24 32 40 48 56 64 
FLOWICFS) 851 402 115 110 107 103 99 94 

DURATIONIHRSI 72 79 
FLOWICFSI 57 26 TRUNCATED 

* * *  WARNING - ROUTING COEF'FICIENT IC) EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INCREMENT FOR XSECTION 106. * * *  

OPEFATION REACH XSECTION 106 

PEAK TIMEIHRS) 
9.00 
17.11 
17.98 
19.15 

PEAK DISCHARGEICFSI PEAK ELEVATION(FEET) 
3454.0 * 5.62 
597.9 1.78 
557.0 1.71 
491.0 1.59 
454.4 1.52 
406.9 1.38 
435.2 1.48 
427.6 1.45 

FIRST POINT OF PLAT PEAK 
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RUNOFP ABOVE BASEFLOW (BASEFLOW = .OO CFSl 
5.15 WATERSHED INCHES; 28888 CFS-XRS; 2387.3 ACRE-FEET. 

DURATIONIHRSI 8 16 24 32 40 48 56 64 
PLOW(CFS) 851 402 115 110 107 103 99 94 

DURATION(HRS1 72 79 
FLOW(CPS) 57 26 TRUNCATED 

OPERATION RUNOFF XSECTION 5 

PEAK TIME IHRSI PEAK DISCHARGEICFSI PEAK ELDJATIONIFEET) 
(RUNOFF1 
(RUNOFF) 
(RUNOFF I 
(RUNOFF 
(RUNOFF) 
(RUNOFF) 
(RUNOPFI 
(RUNOFF1 

RUNOFP ABOVE BASEFLOW (BASEFLOW = .OO CPS) 
13.43 WATERSHW INCHES; 17332 CPS-HRS; 1432.3 ACRE-FEET. 

DURATIONIHRS) 2 4 6 8 10 12 14 16 
PLOW(CPS) 2298 1621 987 636 413 335 261 229 

OPERATION ADDHIT XSECTION 5 

PEAK TIXE !HRSI PEAK DISCHARCE(CFS) PEAK ELEV.XTION(FEET) 
9.13 6345.7 (NULL) 

(NULL1 
(NULL1 
(NULL) 
(NULL) 
(NULL1 
(NULL) 
(NilLLI 

RUNOPF ABOW BASEFLOW (BASEFLOW = .OO CFS) 
6.70 WATERSHED INCHES; 46217 CFS-HRS; 3819.4 ACRE-FEET. 
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DWRATIONIHRS) 8 16 24 32 40 48 56 64 
PLOWICFSI 1504 632 115 111 107 103 99 94 

DURATIONLHRS) 72 79 
FLOWICFS) 60 26 TRUNCATEE 

OPERATION RUNOFF XSECTION 6 

PERK TIME (HRSI 
9.14 
17.04 
1 7 . 9 5  

P W  DISCHRRGE ICES) PEAK EWATIONIFEETI 
1601.2 IRUNOFFI 
219.9 IRUNOFPI 
201.2 IRUNOFFl 

(RUNOFF1 
(RUNOFPI 
IRUNOFF) 
IRUNOFF) 
IRUNOFF) 

RUNOPF ABOVE BASEFLOW IBASEFLOW = .OO CFS1 
12.99 WATERSHD INCHES; 9558 CFS-HRS; 789.9 ACRE-FEET. 

DURATIONIHRSl 2 4 6 8 10 12 14 16 
FLOWICFS) 1288 901 539 342 220 187 148 127 

DURATIONIHRS) 18 20 22 
FLOWICFS) 117 34 0 

OPERATION ADDHYD XSECTION 6 

PEAK TIMEIHRS) PEAK DISCHARGE ICFS) PEAK ELEVATIONIFEETI 
9.12 7900.8 [NULL) 

RUNOPF ABOVE BASEPLOW IBASEFLOW = .OO CFS) 
7.30 WATERSHED INCHES; 55759 CFS-HRS; 4608.0 ACRF-FEET. 
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DURATIONIHRS) 8 16 24 32 40 48 56 64 
PLOWICFSI 1846 758 115 111 107 103 99 94 

DURATIONIHRSI 72 79 
PLOWICFS) 60 26 TRUNCATED 

OPERATION ADDAID XSECTION 106 

P W  TIMEIHRSI PEAK DISCHRRGEICPSI PEAK ELEVATION(PEET1 
10.91 7307.8 9.47 

HRS FAIN 
8.40 CPS 
10.00 CFS 
11.60 CFS 
13.20 CFS 
14.80 CFS 
16.40 CFS 
18.00 CFS 
19.60 CPS 
21.20 CPS 
22.80 CFS 
24.40 CFS 
26.00 CFS 
27.60 CFS 
29.20 CPS 

HYDROGRRPH POINTS FOR 
TIME INCRX!!ENT = ,200 

0 72 555 

iTE = 5, SMRM 
DXUNAGE AFEA = 
1868 3344 
7297 7301 
5920 5594 
3452 3209 

RUNOFF ABOVE BASEPLOW IBASEELOW = .OO CFS) 
42546 CFS-HRS; 3516.0 ACRE-FEET. 

DURATIONIHRS) 2 4 6 8 10 12 14 16 
FLOWICFS) 6226 3995 2115 1403 1122 836 681 557 

DURATION(HRS1 18 20 21 
FLOWICPS) 212 26 0 

OPERATION RUNOFF XSECTION 7 

PERK TIME IHRS) 
8.98 
16.93 
17.91 
18.94 

PEAK DISCHARGE ICFSl PEAK ELEVATIONlFEETl 
1313.1 (RUNOFF) 
189.3 (RUNOFF) 
174.5 (RUNOFF) 
151.3 (RUNOFF) 
134.2 IRUNOPF 1 
115.4 IRUNOFP I 
134.2 I RUNOFF ) - ~ 

23.91 139.9 (RUNOFF) 
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RUNOFF ABOVE BASKFLOW (BASEFLOW = .OO CPS) 
12.38 WATERSHED INCHES; 7673 CPS-HRS; 634.1 ACICRE-PET. 

DIJFATION(HRS1 18 20 20 
PLOW (CPSI 87 9 0 

'*' WARNING - MAIN TIME INCREMENT ( ,2001 IS GREATER THAN 50% OF THE 
TIME OF CONCENTRATION ( ,231 FOR SUBWATERSHED XSECTION 7. 
THIS WILL REDUCE THE COMPUTED PEAK BY ABOUT .O%. *** 

OPERATION ADDHYD XSECTION 7 

PERK TIME (HRS) 
9.09 
17.03 
17.94 
19.07 

PEAK DISCWIRGE(CPS1 

HYDROGRAPH POINTS FOR 
HRS MAIN TIME INCREMENT = ,200 
3.00 CFS 0 3 9 
4.60 CFS 276 418 528 
6.20 CFS 1558 1976 2248 - ~ 

7.80 CFS 5364 5922 6598 
9.40 CFS 9076 9003 8881 
11.00 CFS 7207 6850 6353 
12.60 CFS 3991 3703 3507 
14.20 CFS 
15.80 CFS 
17.40 CFS 
19.00 CFS 
20.60 CPS 
22.20 CFS 
23.80 CFS 
25.40 CFS 
27.00 CFS 
28.60 CPS 

PEAK ELEVATION(PEET) 
(NULL1 
(NULL) 
INIILL) 
(NULL) 
(NULL) 
(NULL1 

ALTERNATE = 5. STORM = 5 
h~ , DPAINAGE AREA = 12.79 

16 56 94 146 
661 839 951 1133 

30.20 CPS 113 113 113 113 113 113 113 113 
31.80 CFS 113 113 113 112 112 112 112 112 
33.40 CFS 112 112 112 112 112 111 111 111 
35.00 CFS 111 111 111 111 111 111 111 110 
36.60 CFS 110 110 110 110 110 110 110 110 

38.20 CPS 110 110 109 109 109 109 109 109 
39.80 CPS 109 109 109 109 109 108 108 108 
41.40 CFS 108 108 108 108 108 108 108 107 
43.00 CPS 107 107 107 107 107 107 107 107 
44.60 CFS 107 107 106 106 106 106 106 106 
46.20 CFS 106 106 106 106 106 105 105 105 
47.80 CPS 105 105 105 105 105 105 105 105 
49.40 CPS 104 104 104 104 104 104 104 104 
51.00 CFS 104 104 104 104 103 103 103 103 
52.60 CFS 103 103 103 103 103 103 103 102 
54.20 CFS 102 102 102 102 102 102 102 102 
55.80 CFS 101 101 101 101 101 101 101 101 
57.40 CPS 100 100 100 100 100 100 100 100 
59.00 CPS 99.59 99.48 99.36 99.25 99.14 99.03 98.92 98.80 
60.60CFS 98.69 98.58 98.47 98.36 98.25 98.14 98.03 97.91 
62.20 CFS 97.80 97.69 97.58 97.47 97.36 97.25 97.14 97.03 
63.80 CPS 96.92 96.81 96.70 96.60 96.49 96.38 96.27 96.15 
65.40 CFS 96.03 95.90 95.76 95.63 95.50 95.37 95.24 95.11 
67.00 CFS 94.98 94.85 94.72 94.60 94.47 94.34 94.21 94.08 
68.60 CFS 93.95 93.82 93.69 93.57 93.44 93.31 93.18 93.06 
70.20 CFS 92.93 92.80 92.68 92.55 92.42 92.30 92.17 92.04 
71.80 CPS 91.92 91.79 91.67 91.54 91.42 91.29 90.04 87.82 
73.40 CFS 85.39 82.96 80.57 78.25 76.00 73.94 72.04 . 70.22 
75.00 CFS 68.45 66.72 65.04 63.41 61.81 60.26 58.74 57.26 
76.60 CFS 55.82 54.42 53.05 51.71 50.41 49.14 47.91 * 46.70 
78.20 CFS 45.53 44.38 43.26 42-18 41.12 40.08 39.07 38.09 
79.80 CFS 37.13 36.20 35.28 34.40 33.53 32.69 31.87 31.06 
81.40 CFS 30.28 29.52 28.78 28.05 27.35 26.66 26.10 

RUNOFF ABOVE BASEFLOW (BSEPLOW = .OO CPSI 
7.68 WATERSHED INCHES; 63428 CFS-HRS; 5241.7 ACRE-FEET. 

DURATION(HRS) 72 79 
FLOW(CFS) 60 26 TRUNCATED 

OPEXATION RUNOFF XSECTION 10 

PEAK TIME IHRS) 
9.67 
17.24 

PEAK DISCHAF.GE(CFS1 PEAK ELEVATION(PEET1 
894.6 (RUNOFF) 
123.5 (RUNOFF) 

(RUNOFF) 
i RUNOPF I 
(RUNOFF I 
cnmoaf! 
(RUNOFF) 
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RUNOFF ABOVE BASEFWW IBASEFLOW = -00 CFS) 
12.84 WATERSHED INCHES; 5554 CFS-HRS; 459.0 ACRE-FEET 

DURATIONIHRSI 2 4 6 8 10 12 14 16 
PLOW(CFSI 753 524 310 199 131 107 8s 75 

DWTIONIHRSI 18 20 22 23 
FLOWICPSI 68 19 1 0 

OPERATION REACH XSECTION 109 

PEAK TIME IHRSI 
10.50 
17.46 

PEAK DISCHARGE ICFS) PEAK ELEVATION(FEET1 
820.6 1770.00 
123.0 1765.90 

RUNOFF ABOVE BASEPLOW IBASEFLOW = .OO CFSI 
12.67 WATERSHED INCHES; 5478 CES-HRS; 452.7 ACRE-FEET 

OPERATION RUNOFF XSECTION 9 

PEAK TIMEIHRSI PEAK DISCHARGE ICPS) PEAK ELNATIONIFEETI 
IRUNOFFI 
(RUNOFF1 
IRUNOFFI 
IRUNOFFI 
IRUNOFFI 
IRUNOFF) 
(RUNOFF) 
(RUNOFF) 

RUNOFF ABOVE BASEPLOW (BASEFLOW = .00 CFSI 
13.43 WATERSHED INCHES; 12047 CPS-HRS; 995.5 ACRE-FEET. 

DWTIONIXRSI 2 4 6 8 10 12 14 16 
FLOWICFS) 1628 1089 689 432 288 235 183 162 

OPERATION ADDHYD XSECTION 109 

PEAK TIMEIHRSI 
9.38 

PEAK DISCHARGEICFSI 
2771.3 

PEAK ELEVATIONIPEET) 

- - 

24.04 240.3 1766.92 

RUNOFF ABOVE BASEFLOW IBASEPLOW = .OO CFSI 
13.18 WATERSHED INCHES; 17524 CPS-HRS; 1448.2 ACRE-FEET. 

DURATIONIHRS) 2 4 6 8 10 12 14 16 
FLOW(CFS1 2383 1614 999 637 418 355 266 237 

DURATIONIHRSI 18 20 22 23 
FLOWICFSI 216 78 7 0 

"' WARNING - ROUTING COEFFICIEXT ICI EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INCREMENT FOR XSECTION 108. * * *  

OPEFATION REACH XSECTION 108 

PEAK TIME IHRSI PEAK DISCHARGE(CFS) 
2546.0 + 

387.3 
359.2 
295.8 
265.7 
236.9 
244.1 

PEAK ELEVATION(PEET1 
1761.03 
1756.48 
1756.35 
1756.08 
1755.95 
1755.82 

24.04 240.3 1755.83 
FIRST POINT OF FLAT PEAK 

RUNOFF ABOVE BASEPLOW (BASEFLOW = . 0 0  CFSI 
13.01 WATERSHED INCHES: 17299 CFS-ERS; 1429.6 ACRE-FEET. 
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OPEFvlTION RUNOFF XSECTION 8 

PERK TIMEIHRSI PEAK DISCHRRGE (CFSI PEAK ELEVATION(FEET1 
(RUNOFF) 
(RUNOFPI 
(RUNOFF) 
(RUNOFF1 
(RUNOFPI 
(RUMOFP) 
(RUNOFF) 
(RUNOFF) 

RUNOFF ABOVE BASEFLOW (BASEPLOW = .OO CFS) 
13.71 WATERSHED INCHES; 16988 CPS-HRS; 1403.9 ACRE-FEET 

DURATIONIHRS) 2 4 6 8 10 12 14 16 
FLOW(CBS1 2270 1558 986 612 422 330 253 226 

DURATIONIHRSI 18 20 22 22 
FLOW(CFSj 202 92 2 0 

OPERATION ADDHYC XSECTION 108 

PEAK TINEIHRS) 
9.11 
17.06 

PEAK DISCMGE (CFSI 
5372.7 
760.9 
701.8 
587.6 
526.8 

PEAK ELEVATION (FEET) 
1764.66 

HYDROGRAPH POINTS FOR ALTERNATE x 5, STORM = 5 
HRS MAIN TIME INCPLXENT = ,200 hr, DRAINXE AREA = 3.98 SQ.MI. 
7.60 CPS 0 1 2 9 24 35 70 103 . .. ... 
4.20 CFS 134 18; 216 299 374 450 560 632 
5.80 CFS 734 823 968 1220 1391 1633 1842 2082 
7.40 CFS 2443 2693 3100 3455 3803 4284 4606 5062 
9.00 CFS 5360 5364 5281 5238 5173 5126 5025 4830 
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13.80 CPS 1605 1524 1443 1333 1262 1180 1112 1064 
15.40 CPS 1017 983 918 860 806 732 694 723 
17.00 CFS 759 749 699 673 685 700 655 542 
18.60 CFS 486 528 581 580 534 505 468 436 
20.20 CPS 433 453 468 499 526 514 464 436 
21.80 CFS 447 463 444 389 365 425 490 480 -- 

23.40 CFS 409 375 432 493 430 239 129 75 
25.00 CPS 43.01 24.06 13.43 7.52 4.19 2.38 1.35 .75 
26.60 CPS .39 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFSI 
13.35 WATER- INCXES; 34287 CFS-HRS; 2833.5 ACICRE-FEET. 

DURATION(HRS1 2 4 6 8 10 12 14 16 
FLOW(CFS1 4606 3143 2010 1262 823 685 526 464 

DURATIONIHRSI 18 20 22 24 
PLOW(CPS1 430 181 13 0 

OPERATION ADDHYD XSECTION 109 

PEAK TIME(HRS1 PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET1 
9.46 291.9 1767.29 

HYDROGRAPH POINTS FOR ALTERNATE = 5, STORM = 5 
HRS MiiIN TIME INCREMENT = ,200 hr, DRAINAGE W E A  - .OO SQ.MI. 
8.80 CFS 0 89 244 289 278 244 201 136 
10.40 CFS 25.77 .OO 

RUNOPF ABOVE BASEFLOW (BASEFLOW = .OO CFSI 
302 CFS-HRS; 24.9 ACRE-FEET. 

DURATIONIHRSI 2 4 6 8 10 12 14 16 
FLOW(CFS) 4606 3143 2010 1262 823 685 526 464 

DURATION(HRS1 18 20 22 2 
FLOWICFSI 430 181 13 0 

* * *  PIRRNING - XSECTION 107, INFL07,i EXCEEDS XXX TAXLIE: DISCUHGE, 
EXTRAPOIATION USED. 

OPERATION R"&CH XSECTION 107 

10.60 CFS 4671 4521 4389 4208 3915 3715 3409 3143 
12.20 CFS 2921 2648 2473 2293 2149 2010 1826 1710 
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PEAK TIME (FIRS) 
9.62 
17.30 
18.16 
19.34 
21.28 
22.20 
23.32 
24.22 

PEAK DISCEARGEICPS) PERK ELEVATIONIPEETI 
1762 .ll 
1754.16 
1753.96 

HYDROGRRPH POINTS FOR 
NAIN TIME INCREMENT = ,200 

0 1 5 
344 444 623 
1971 2353 2904 
6933 7975 8908 

ALTERNATE = 5, STORM = 5 
hr. DXAINAGE AREA = 16.77 HRS 

2.80 CPS 
4.40 CFS 
6.00 CFS 
7.60 CFS 
9.20 CFS 
10.80 CPS 
12.40 CFS 
14.00 CFS 

HYDROGFAPH POINTS FOR ALTERNATE = 5. STORM = 5 15.60 CFS 
17.20 CFS 
18.80 CPS 

HRS MAIN TIME INCREMENT = ,200 hr, DXAINAGE AREA = 3.98 SQ.MI 
2.80 CFS .10 1.04 1.97 7.60 ?9.98 31.32 61.29 92.95 
4.40 CFS 125 168 205 277 352 427 529 608 
6.00 CFS 705 795 928 1152 1335 1563 1777 2011 

20.40 CPS 
22.00 CFS 
23.60 CPS 
25.20 CFS 

7.60 CFS 2342 2611 2986 3346 3697 4147 4499 4931 
9.20 CPS 5178 5235 5249 5241 5188 5141 5052 4882 
10.80 CPS 4720 4567 4431 4260 3995 3780 3496 3225 
12.40 CFS 2992 2728 2533 2349 2195 2053 1879 1749 
14.00 CFS 1638 1550 1468 1365 1286 1204 1133 1080 
l L 6 0  CBS 1032 994 935 878 823 753 708 719 

26.80 CFS 
28.40 CFS 
30.00 CPS 
31.60 CFS 
33.20 CFS 
34.80 CFS 

.. ~~ - - -  ~ - 

17.20 CFS 750 749 711 682 684 696 665 571 
18.80 CFS 505 523 568 577 544 514 478 446 
20.40 CFS 436 449 464 491 518 515 476 446 
22.00 CFS 447 459 447 402 374 413 472 478 
23.60 CFS 425 387 422 476 441 286 166 96 
25.20 CFS 55.35 31.35 17.61 9.87 5.52 3.11 1.76 .98 
26.80 CFS .53 .26 

36.40 CFS 
38.00 CPS 
39.60 CFS 
41.20 CFS 
42.80 CFS 
44.40 CFS 
46.00 CFS RUNOFF ABOVE BASEFLON (BASEFLOW = .00 CFS1 

13.33 WATERSdED INCHES; 34238 CFS-HRS; 2829.4 ACRE-FEET 47.60 CFS 
49.20 CPS 
50.80 CFS 
52.40 CFS 
54.00 CFS 
55.60 CPS 
57.20 CFS 
58.80 CFS 
60.40 CFS 
62 .OO CFS 
63.60 CFS 
65.20 CFS 
66.80 CPS 
68.40 CFS 
70.00 CFS 
71.60 CFS 
73.20 CPS 
74.80 CFS 
76.40 CFS 
78.00 CFS 

DURATIONIHRS) 18 20 22 24 
FLOWICFSI 425 168 18 0 

OPERATION ADDHYD XSECTION 107 

PERK TIMEIHRSI 
9.27 

PEAK DISCHARGEICFS) 
14360.9 
2114.2 
1968.2 
1651.3 

PEAK ELWATIONIFEETI 
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79.60 CPS 
81.20 CFS 

46.20 CFS 300 300 300 300 299 299 299 299 
47.80 CFS 299 299 298 298 298 298 298 297 
49.40 CFS 297 297 297 297 297 296 296 296 
51.00 CFS 296 296 295 295 295 295 295 295 
52.60 CPS 294 294 294 294 294 293 293 293 

RUNOFF ABOVE BASEBLOW IBASEPLOW = .00 CPSI 
9.02 WATERSHED INCHES; 97660 CFS-HRS; 8070.6 ACRE-FEET. 

54.20 CFS 293 293 293 292 292 292 292 292 
55.80 CPS 291 291 291 291 291 290 290 290 
57.40 CFS 290 290 289 289 289 289 289 288 
59.00 CFS 288 288 288 288 287 287 287 287 

DURATIONLHRSI 72 79 
PLOWLCPSI 62 27 TRUNCATED 

60.60 CPS 287 286 286 286 286 286 285 285 
62.20 CFS 285 285 285 284 284 284 284 284 
63.80 CPS 283 283 283 283 283 282 282 282 

*" MESSAGE - RESERVOIR ROUTING, STRUCTURE 2, TRUNCATED AT 400 POINTS 
WITH 667.87 AC-FT i .06 WAIZUSHED INCHES) FLOOD STORAGE 
REMrlINING IN RESERVOIR AT E m .  1705.91. * * *  

~- ~ ~ 

65.40 CFS 
67.00 CPS 
68.60 CFS 
70.20 CPS 
71.80 CFS 
73.40 CPS 
75.00 CFS 
76.60 CFS 
78.20 CFS 
79.80 CPS 

OPERATION RESVOR STRUCTURE 2 

PERK DISCHARGELCPSI PEAK ELEVATION(FEET1 
9767.2 1722.08 

MAIN 
WDROGRAPH POINTS FOR 
TIME INCREMENT = ,200 
.OO .O1 .03 

2.16 3.20 4.59 
21 21 31 

ALTERNATE = 5, STORM = 5 
hr, DRAINAGE AREA = 16.77 

.08 .20 .44 .82 
6.37 8.59 11.26 14.39 

81.40 CFS 261 260 260 260 259 

CPS 
CFS 
CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CPSI 
8.28 WATERSHED INCHES; 89581 CFS-HRS; 7403.0 ACRE-FEET. 

DURATIONIHRSI 8 16 24 32 40 48 56 64 
FLOW(CPS1 3184 1216 351 305 298 291 283 275 

CFS 
CFS 
CFS 

DURATIONIHRSI 72 75 
FLOWICFSI 263 259 TRUNCATED 

CPS 
CPS 
CFS 
CFS 

EXECUTI%T CONTROL ENDCMP COMPUTATIONS COMPLETED FOR PASS 3 CFS 
CFS 
CFS 
CFS 
CFS 
CPS 
CFS 
CPS 
CFS 
CFS 

35.00 CFS 310 310 310 309 309 309 309 309 
36.60 CPS 309 308 308 308 308 308 308 308 
38.20 CFS 307 307 307 307 307 306 306 306 
39.80 CPS 306 306 306 305 305 305 305 305 
41.40 CFS 305 304 304 304 304 304 303 303 
43.00 CPS 303 303 303 303 302 302 302 302 
44.60 CFS 302 301 301 301 301 301 301 300 
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SlTMMARY TABLE 1 

SELECTED RESULTS OP STANDARD AND EXECUTIVE CONTROL I N  ORDER PERFORMED. 
A CHPI(ACTm FOLLOWING THE PEAK DISCHARGE TIME AND RATE (CPSI INDICATES: 

F-FLAT TOP HYDROGRAPH T-TRUNCATED HYDROGRAPH R-RISING TRUNCATED XYDRffiRAPH 

XSECTIONI STANDARC PEAK D I S W G E  
STR"CT,,RE CO-OL DrnINAGE RUNOpp .........--...---------------------- 

I D  OPERATION ARXA 0 ELEVATION TIME RATE RATE 
(SQ MI1 (IN1 (FTI (HRI (CPSI (CSldl 

RAINFALL OF 3 .94  inches WID 2 4 . 0 0  hr DURATION, BEGINS AT .0 hrs. 
RAINTIIBLE NUMBER 2 ,  ARC 2 
MAIN TIME INCRJMENT ,200  XOURS 

ALTERWATE 5 STORM 1 ~ 

........................... 
... XSECTION 1 0 1  RUNOFF 1 . 8 6  1 . 9 9  1 2 . 5 8  1 0 1 1  543.5  

XSECTION 1 RUNOFF 1 . 2 0  1 . 9 1  .-. 1 2 . 2 2  900 7 5 0 . 0  
... XSECTION 1 ADDHYD 3 . 0 6  1 . 9 6  1 2 . 3 7  1729  565 .0  

XSECTION 2 RUNOFF 1 . 2 4  1 . 6 2  --- 1 2 . 1 8  809 652 .4  
XSECTION 2 ADDHYD 4 . 3 0  1 . 8 6  ..- 1 2 . 4 8  2188 508 .8  

XSECTION 3 RUNOFF 1 . 8 5  1 . 9 9  .-. 1 2 . 3 8  1218  658 .4  

XSECTION 3 ADD3YD 6 1 5  1 . 9 0  .-- 1 2 . 6 1  3125  508 .1  
STRUCTURE 1 RESVOR 6 . 1 5  1 . 5 5  1 7 9 9 . 0 8  24 .52  112 1 8 . 2  ................ 
XSECTION 1 0 4  REACH 6 . 1 5  1 . 5 5  . 5 0  2 4 . 7 7  112 1 8 . 2  

... XSECTION 4 RUNOPP 2 . 5 4  1 . 9 9  1 2 . 1 5  2180 858 .3  

... XSECTION 4 ADDHYD 8 . 6 9  1 . 6 8  1 2 . 1 5  2180 250 .9  
XSECTION 1 0 6  REACH 8 . 6 9  1 . 6 8  4 . 1 3  1 2  1 5  2180 250 .9  

... XSECTION 5 RUNOFF 2 . 0 0  2 .14  12 .07  2049 1 0 2 4 . 5  

... XSECTION 5 ADDAYD 1 0 . 6 9  1 . 7 7  1 2 . 1 0  4157 3 8 8 . 9  ..-- ~ ~-~~~~ 

... XSECTION 6 RUNOFP 1 . 1 4  1 . 9 1  1 2 . 0 6  1 0 3 1  904 .4  

... XSECTION 6 ADDHYD 1 1 . 8 3  1 . 7 8  1 2 . 0 9  5213 440 .7  
XSECTION 1 0 6  ADDHYD . O O  1 . 7 8  -.. . O O  0 ******** 
XSECTION 7 RUNOFF .96 1 . 6 1  --- 1 1 . 9 3  834 868.8  

... XSECTION 7 ADDXYD 1 2 . 7 9  1 . 7 7  1 2 . 0 7  5926 463 .3  
XSECTION 1 0  RUNOFF . 6 7  1 . 8 4  --. 1 2 . 3 7  405 604 .5  

XSECTION 1 0 9  REACH . 6 7  1 . 8 4  1 7 6 7 . 8 3  12 .66  375 559 .7  
... XSECTION 9 RUNOFF 1 . 3 9  2 . 1 5  1 2 . 1 5  1298  933 .8  

XSECTION 1 0 9  ADDIND 2 . 0 6  2 .05  1772 .52  12 .20  1472  714 .6  
XSECTION 1 0 8  REACH 2 . 0 6  2 .05  1 7 5 9 . 2 9  1 2 . 2 0  1472  714 .6  
XSECTION 8 RUNOFF 1 . 9 2  2 . 3 1  --- 1 2 . 0 6  2152 1120 .8  

XSECTION108 ADDHYD 3 . 9 8  2 . 1 8  1 7 6 2 . 2 4  12.10 3497 8 7 8 . 6  
... XSECTION 109  ADDHYD . O O  2 . 1 8  . O O  0 *"""' 

XSECTION 1 0 7  REACH 3 . 9 8  2 . 1 7  1 7 5 9 . 4 9  1 2 . 3 8  3 2 2 1  809 .3  

SUmlARY TABLE 1 
............... 

SELECTED RESULTS OF STANDARE AND EXECUTIVE CONTROL I N  ORDER PERFOFAZD. 
A W C T E R  FOLLOWING THE PEAK DISCHARGE TIME AND RATE (CPSI INDICATES: 

P-FLAT TOP HYDROGRAPH T-TRUNCATED HYDROGRAPH R-RISING TRUNCATED HYDROGRAPH 

XSECTIONI STANDARD PEAK DISCHARGE 
STRUC-E CONTROL DRAI?.,AGE RUNOFF .................................... 

ID OPERATION RREA MOUNT ELEVATION TIME RATE RATE 
(SQ MI1 (IN1 (PTI IHRI (CFS) ICSMI 

A L T m T 3  5 STORM 1 
........................... 

XSECTION 107  ADDHYD 1 6 . 7 7  1 . 8 7  1 7 6 5 . 6 1  1 2 . 1 7  8 1 9 1  488 .4  
STRUCTURE 2 RESVOR 1 6 . 7 7  1 . 5 3  1708.97 2 4 . 2 6 T  28411 1 6 . 9  

RAINFALL OF 7 . 0 6  inches ANC 2 4 . 0 0  h r  DURATION, BEGINS AT .0  hi-s 
RAINTABLE NUMBER 5 ,  ARC 2 

ALTERNATE 5 STORX 4 

... XSECTION 1 0 1  RUNOFF 1 . 8 6  4 . 7 5  1 0 . 2 7  908  488 .2  

... XSECTION 1 RUNOFF 1 . 2 0  4 . 6 4  9 . 9 2  590 4 9 1 . 7  

... XSECTION 1 ADDXYD 3 . 0 6  4 .70  1 0 . 1 2  1 4 9 2  487.6  

... XSECTION 2 RUNOFF 1 .24  4 .20  9 .98  554 4 4 6 . 8  

... XSECTION 2 ADDHYD 4.30 4 .56  1 0 . 2 2  2032 4 7 2 . 6  

... XSECTION 3 RUNOFP 1 . 8 5  4 . 7 5  1 0 . 0 5  920 4 9 7 . 3  
XSECTION 3 ADDHYD 6 . 1 5  4 . 6 1  .-. 1 0 . 3 4  2930  476 .4  
STRUCTURE 1 RESVOR 6 . 1 5  4 . 2 4  1801 .48  1 3 . 2 4  1 4 9 0  2 4 2 . 3  
XSECTION 104  REACH 6 1  1 . 8 1  . 5 1  1 2 . 2 0 F  1 1 5 F  1 8 . 7  
XSECTION 4 RUNOFF 2 . 5 4  4 . 7 5  ..- 9 . 6 2  1 2 8 0  503 .9  

XSECTION 4 ADDHYD 8 . 6 9  2 . 6 7  ..- 9 . 8 1  1 3 7 7  1 5 8 . 5  
XSECTION 1 0 6  REACH 8 .69  2 .67  3 .06  9 . 8 1  1 3 7 7  1 5 8 . 5  

... XSECTION 5 RUNOFF 2 .00  4 .97  9 . 2 6  1067  5 3 3 . 5  

... XSECTION 5 ADDHYD 1 0 . 6 9  3 . 1 0  9 . 5 8  2431  2 2 7 . 4  - 

... XSECTION 6 RUNOFF 1 . 1 4  4 . 6 4  9 . 4 9  562 493.0  

XSECTION 6 A D D m  1 1 . 8 3  3 . 2 4  ..- 9 . 5 7  2994 2 5 3 . 1  
XSECTION 106  ADDHYD . O O  3 . 2 4  3 . 0 5  1 3 . 2 4  1375******. '  

... XSECTION 7 RUNOFF . 9 6  4 . 2 0  9 . 9 0  435 4 5 3 . 1  
XSECTION 7 ADDIND 1 2 . 7 9  3 .32  - - -  9 . 6 1  3 4 2 1  2 6 7 . 5  

... XSECTION 10  RUNOPP .67 4 . 5 3  1 0 . 1 0  319 4 7 6 . 1  

XSECTION 109  REACH .67 4 .53  1 7 6 7 . 4 7  1 0 . 3 8  317 4 7 3 . 1  
XSECTION 9 RUNOFF 1 . 3 9  4 .97  --- 9 . 4 8  735 5 2 8 . 8  
XSECTION 1 0 9  ADDHYD 2 . 0 6  4 . 8 2  1 7 7 0 . 8 4  9 . 9 6  1 0 3 7  503.4  
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S(IMhLeSY TABLE I 

SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL I N  ORDER FERFORMXD. 
A CHARACTER FOLLOWING TIIE FEAK DISCHARGE TIME A m  RATE ICPSI INDICATES: 

F-FLAT TOP NYDROGRAFH T-TRUNCATED HYDROGRAPH R-RISING TRUNCRTED HYDROGRAPH 

XSECTION/ STANDARD PEAK DISCHARGE 
STRUCTrnE CONTROL DRAINAGE RUNOFF .................. 

I D  OPERATION AF'.EA AMOUNT ELEVATION TIME RATE RATE 
I S Q M I I  ( IN1  IFT1 IHRl ICFSI ICSMI 

ALTERNATE 5 S T O m  4 
........................... 

XSECTION 108 REACH 2.06 4.82 1758.38 9.56 1037 503.4 
XSECTION 8 RUNOFF 1.92 5.19 .-- 9.22 1076 560.4 
XSECTION 108 ADDHYD 3.58 5.00 1760.34 5.67 2080 522.6 
XSECTION 109 ADDHYD .0O 5.00 --- .OO 0 **.""' 
XSECTION 107 REACH 3.98 5.00 1757.54 10.09 2073 520.9 

XSECTION 107 ADDHYD 16.77 3.72 1762.39 9.90 5483 327.0 
STRUCTURI 2 RESVOR 16.77 3.05 1715.25 14.56T 154311 92.0 

SAINFALL OF 15.80 inches .am 24.00 " DURATION, BEGINS AT .O hrs 

ALTERNATE 5 SMRM 5 
........................... 

... X S E C T I O N 1 0 1  RUNOFF 1.86 13.14 5.97 2475 1330.6 

... XSECTION 1 RUNOFF 1.20 12.99 9.40 1645 1370.8 

... XSECTION 1 ADDHYD 3.06 13.08 5.81 4075 1333.0 
XSECTION 2 RUNOFF 1.24 12.39 --. 5.34 1635 1318.5 

... XSECTION 2 ADDHYD 4.30 12.88 5.94 5654 1314.9 

... XSECTION 3 RUNOFF 1.85 13.14 9.66 2515 i355.5 

... XSECTION 3 ADDHYD 6.15 12.96 10.07 8107 1318.2 
STRUCTURE 1 RESVOR 6.15 12.57 1803.50 10.91 7423 1207.0 
XSECTION 104 RERCH 6.15 1.89 .51 10.00F 115F 18.7 
XSECTION 4 RUNOFP 2.54 13.14 -.. 9.24 3572 1406.3 

... XSECTION 4 ADDNYD 8.69 5.18 9.24 3687 424.3 
XSECTION 106 R m C H  8.65 5.15 5.62 9.00F 3454P 357.5 

... XSECTION 5 R~NOFP 2.00 13.43 5.13 2892 1146.0 
XSECTION 5 ADDHYD 10.65 6.70 -.- 9.13 6346 553.6 

... XSECTION 6 RUNOFF 1 . 1 4  12.99 9.14 1601 1404.4 

XSECTION 6 ADDHYD 11.83 7.30 --- 9.12 7901 667.9 
XSECTION 106 ADDHYD .OO 7.30 9.47 10.91 7308 ***"'-' 

... XSECTION 7 RUNOFF .56 12.38 8.58 1313 1367.7 
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SUMMPS\Y TABLE I 

SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL I N  ORDER PERFORMED. 
A CHRRACTER FOLLOWING THE FEAK DISCHARGE TIME AND RATE ICFSI INDICATES: 

F-PLAT TOP HYDROGRAPH T-TRUNCATED HYDROGRAPH R-RISING TRUNCATED HYDROGRAPH 

XSECTION/ STANDARD PEAK DISCHARGE 
STRUCTURE CONTROL DRAINAGE RUNOFP .................................... 

I D  OPE3ATION AREA AMOUNT ELEVATION TIME RATE FATE 
ISQ MI1 (IN1 IPTI (HRl ICFS) lCSM1 

........................... 
... XSECTION 10 RUNOFF .67 12.84 5.67 895 1335.8 

XSECTION 109 REACH .67 12.67 1770.00 10.50 821 1225.4 
... XSECTION 5 RUNOFF 1.35 13.43 9.24 1950 1431.7 

XSECTION 109 ADDHYD 2.06 13 .18 1777.54 5.38 2771 1345.1 
XSECTION 108 REACH 2.06 13.01 1761.03 9.00F 2546F 1235.9 

... XSECTION 8 RUNOFF 1.92 13.71 9.11 2827 1472.4 
XSECTION 108 ADDHYD 3.58 13.35 1764.66 9.11 5373 1350.0 
XSECTION 109 ADDHYD .OO 13.35 1767.25 9.46 292 "+*-+- '  
XSECTION 107 REACH 3.98 13.33 1762.11 9.62 5245 1318.8 
XSECTION 107 ADDHYD 16.77 5.02 1772.94 5.27 14361 856.4 

STRUCTURE 2 RESVOR 16.77 8.28 1722.08 11.67 5767 582.4 

... XSECTION 7 ADDHYD 12.79 7.68 5.05 9241 722.5 
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TABLE 2 

MODIFIED ATl-KIN REACH ROUTING I N  ORDER PERFORMED. 
QUESTION MARK 0 1  APTER: OUTPLOW PEAK - MAX. NUMBER ROUTING ITERATIONS USED; 

LENGTH FACTOR - VALUE k* GREATER THhN 1.0; 
ATl-KIN COEPP - VALUE C GRSATER THAN 0.667. 

HYDRGGRAPH I N P O m T I O N  ROUTING PAPAMETERS 
....................................................... 

FLOOD INFLOW OUTFLOW Q-A EQ.  PEAK A T -  - ~~ 

XSEC R ~ M  PLAIN ................................. LENGTH RATIO KIN 

ID LENGTH LENGTH PEAK TIME PEAK TIME COEPP POWER PACTOR a11 COEPF 
(FT)  (FT1 (CPS) (FIR) (CFS) (HRI (X1 (MI k (Q') (C1 

XSECTION/ DRAINAGE . . . . . . . . . .  STRUCTURE AREA STORM NIIMBERS 
I D  (SQ MI1 1 4 5 

STRUCTURE 2 16.77 
........................... 

ALTERNATE 5 284 1543 9767 

BASEPLOW I S  .O CFS 

ALTERNATE 5 SMRld  1 
XSECTION 1 3.06 

ALTERNATE 5 STORM 4 

ALTERNATE 5 STORM 5 

SOMl@RY TABLE 3 

XSECTION 2 4 . 3 0  

ALTERNATE 5 2188 2032 5654 

XSECTION 3 6.15 

ALTERNATE 5 3125 2930 8107 

XSECTION 4 8.69 

ALTEWATE 5 2180 1377 3687 

BSECTION 5 10.69 

XSECTION 6 11.83 
........................... 

ALTERNATE 5 5213 2994 7901 

XSECTION 8 1.92 
........................... 

ALTERNATE 5 2152 1076 2827 

XSECTION 9 1.39 
........................... 



1298 735 1990 

XSECTION i .67 

ALTERNATE 5 405 319 895 

XSECTION 101 1.86 

AL-TE 5 1011 908 2475 

XSECTION 104 6.15 
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SImNARY TABLE 3 

S'lWRM DISCHARGES (CPS) AT XSECTIONS .WE STRUCTURES IIOR ALL ALTERNATES 
QUESTION MARK (? )  APTEX: OUTPLOW PEAK - RISING TRUNCATEE HYDROGRAPH. 

XSECTIONI DRAINAGE 
STRUCTURE AREA SWRM NUl5ERS.. ........ 
ID (SQ MI1 1 4 5 

XSECTION 104 6.15 

ALTERNATE 5 112 115 115 

XSECTION 106 .OO 

ALTERNATE 5 0 1375 7308 

XSECTION 107 16.77 

ALTERNATE 5 8191 5483 14361 

XSECTION 108 3.98 
........................... 

ALTERNATE 5 3497 2080 5373 

XSECTION 109 .00 
........................... 

ALTERNATE 5 0 0 292 
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END OF 1 JOBS IN THIS RUN 

SCS TR-20. VERSION 2.04TEST 
FILES 

INPUT = SBT20BP2 .DAT , GIVEN DATA FILE 
OUTPUT = SET2 0BP2 .OUT , DATED 09/18/",09:23:59 

FILES GENERATED - DATED 09/18/",09:23:59 
NONE ! 

MTAL NITMBER OF WARNINGS = 18, MESSAGES = 8 

JOB ENDED AT 09:23:59 
"* TR-20 RUN COMPLETED **' 
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PEAK TIME IHRS) 
12.20 

PEAK DISCHARGEICFS) PEAK ELEVATIONIPEET) 
115.0 ' .51 

* FIRST POINT OP PLAT PEPX 

RUNOPP ABOVE BASEPLOW (EASEPLOW = .00 CPS) 
1.81 WATERSHED INCHES; 7178 CPS-HRS; 593.2 ACRE-FEET. 

DURATIONIHRSI 72 76 
FLOWICPS) 26 18 TRUNCATED 

OPERATION RUNOFF XSECTION 4 

PEAK TIMEIHRSI PEAK DISCH?.RGEICFS) PEAK ELWATIONIPEET) 
9.62 1280.3 (RUNOFF) 
17.11 201.4 IRUNOPPI 
17.98 184.7 IRUNOPPI 
19.15 157.1 IRUNOFFI 
21.07 142.2 IRUNOPFI 
22.04 122.6 IRUNOPFI 
23.12 135.1 IRUNOPPI 
24 0 3  132.1 !PUNOFPI 

RUNOFF ABOVE BASEPLOW I9ASEPLOW = .00 CFS) 
4.75 WATERSHED INCHES; 7779 CFS-HRS; 642.9 ACRE-FEET. 

DURATIONIHRS) 2 4 6 8 10 12 14 16 
PLOWICFSI 1087 722 434 275 190 145 131 115 

DURATIONIXRS) 18 20 20 
FLOWICFS) 71 2 0 

** '  WARNING - XSECTION 4 
VOLUME TRUNCATED AT 16.% IN LOCATION 5 D I N G  HYDROGRAPES. "* 

OPEPATION ADDFID XSECTION 4 

TRpo ............................................................ ----. SCS - 
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PEAK TINE IHRSI 
9.81 
17.11 
17.98 
19.15 
21.07 

PEAK DISCHRRGEICPS) PEAK ELWATIONIPEETI 
1376.6 (NULL) 
316.4 (NULL) 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFS) 
2.67WATERSHEDINCHES; 14957CPS-HRS; 1236.1ACRE-FEET. 

DURATIONIHRS) 72 79 
FLOW l CFSI 37 18 TRUNCATED 

*'- WrZRNING - ROUTING COEFFICIENT ICI EQUALS 1.0, 
CONSIDER SMALLER HAIN TIME: INCEMENT FOR BSECTION 106. * * *  

OPERATION REACH 

PEW TIMEIHRS) 
9.81 

XSECTION 106 

PEAK DISCHARGEICFSI 
1376.6 
316.4 
299.7 
272.1 

PERK ELEVATION(PEET1 
3.06 
1.08 
1.02 
.93 
.87 
.81 
.85 
.84 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CPSI 
2.67 WATERSHED INCXES; 14957 CPS-HRS; 1236.1 ACRE-FEET. 

DURATIONIHRSI 8 16 24 32 40 48 56 64 
PLOWICFSI 372 228 112 109 105 101 97 92 

DUPATIONIHRSI 72 79 
FLOWICFS) 37 18 TRUNCATED 

OPERATION RUNOFF XSECTION 5 
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PEAK TIMEIHRSI 
9.26 
17.05 

PEAK DISCHARGE(CFS1 
1067.2 
163.9 
150.0 
129.0 
116.0 

PEAK ELEVATIONIPEET) 
IRUNOFPi 

PEAK TIME(HRS1 
9.49 
17.04 
17.95 
19.07 

PEAK DISCHRRGEiCPSl PEAK ELEVATIONIPEETI 
IRUNOFPI 
(RUNOFF 1 
(RUNOFF) 

IRUNOFPI 
IRUNOPPI 
IRUNOPPI 
(RUNOFF1 

RUNOPF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
4.97 WATERSHED INCHES; 6412 CPS-HRS; 529.9 ACRE-FEET 

DURKT1ONiHRS.S) 2 4 6 8 10 12 14 16 
PLOW(CFS1 892 579 359 224 154 128 105 94 

DURATIONIHRSI 18 20 20 
PLOWlCPSi 74 2 0 

RUNOFF ABOVE BASEFLOW (BASEPLOW = .OO CFSI 
4.64 WATERSHED INCHES; 3410 CFS-HRS; 281.8 ACRE-FEET. 

OPERATION ADDHYD XSECTION 6 OPE3ATION ADDAMi XSECTION 5 

PEAK TIME(HRS1 
9.58 

PEAK DISCHARGE ICFSI PEAK ELEVATIONIFEET) 
(NULL) 
!NULL) 
!NULL1 

PEAK DISCHARGE ICPSI 
2993.5 
570.6 
533.1 
470.7 
437.4 

PEAK ELNATIONIFEETI 
(NULL) 
(NULL) 
(NULL) 
(NULL1 
(NULL) 
(NULL1 
(NULL1 
(NULL) 

(NULL) 
(NULL1 
[NULL) 
(NULL) 
(NULL1 

RUNOFF ABOVE BASEPLOW [EASEPLOW = .00 CFSI 
3.10 WATERSHED INCHES; 21361 CFS-HRS; 1765.2 ACRE-FEET 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CPSI 
3.24 WAmSHED INCHES; 24770 CPS-HRS; 2047.0 ACRE-FEET. 

DURATIONIHRS) 8 16 24 32 40 48 56 64 
PLOW(CFS1 711 371 113 109 105 101 97 92 

DURATIONIERS) 72 79 
PLOW(CPS) 39 19 TRUNCATED 

DURATIONIHRSI 8 16 24 32 40 48 56 64 
FLOWICFSI 586 319 113 109 105 101 97 92 

DURATION!HRS) 72 79 
FLOWICFSI 39 19 TRUNCATED 

OPERATION RUNOFF XSECTION 6 OPERATION ADDHYE XSECTION 106 

PEAK TIMEIHRS) PEAK DISCHARGE(CFS1 PEAK ELEVATIONIFEET) 
13 .24 1375.3 3.05 

HYDROGRAPH POINTS FOR ALTERNATE = 5, STORM = 4 
HRS MAIN TIME INCREMENT = ,200 hr, DRAINAGE AREA i .OO SQMI. 
10.60 CPS 0 73 308 517 700 858 993 1105 
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12.20 CPS 1195 1265 1315 1349 1368 1375 1372 1360 
13.80 CFS 1341 1315 1286 1252 1217 1179 1139 1099 
15.40 CFS 1058 1017 977 937 898 859 821 783 
17.00 CFS 746 712 680 651 623 597 573 550 
18.60 CPS 528 505 482 460 441 423 406 389 
20.20 CPS 372 356 340 325 313 302 293 284 

PEAK D I S W G E  1 CFSI PEAK ELWATIONlFEETl 

21.80 CPS 276 268 260 252 245 236 229 222 
23.40 CFS 217 213 208 204 200 196 191 183 
25.00 CFS 170 155 137 119 101 84 67 51 
26.60 CPS 36.92 23.59 11.34 .12 

RUNOPP ABOVE BASEFLOW (BASEFLOW = .OO CFSI 
9650 CFS-HRS; 797.5 ACRE-FEET. 

HYDROGRAF'H POINTS FOR ALTEENATE = 5. STORM = 4 
HRS MAIN TIME INCREMENT 

2 
320 
1705 
3421 
2795 
1581 
986 
684 
571 
518 
472 
372 
473 
115 
115 
113 

DRAINAGE AXEX = 12.79 
36 54 98 
652 815 1033 

4.60 CPS 0 
6.20 CFS 211 
7.80 CPS 1484 
9.40 CFS 3416 
11.00 CFS 2921 
12.60 CFS 1695 
14.20 CPS 1059 
15.80 CPS 721 
17.40 CFS 588 
19.00 CFS 527 
20.60 CFS 445 
22.20 CFS 416 
23.80 CPS 424 

OPERATION RUNOFF XSECTION 7 

PEPX TIME (HRSI PEAK DISCHAXGE(CFS1 PEAX ELEVATION(FEET1 
435.3 (RUNOFF1 
76.1 (RUNOFPI 

25.40 CFS 116 
27.00 CFS 115 
28.60 CFS 113 
30.20 CFS 113 
31.80 CFS 112 
33.40 CPS 111 
35.00 CFS 110 

22.93 54.6 (RUNOFF1 
23.91 57.0 (RUNOFF1 

RUNOFF ABOVE BASEPLOW (BASEPLOW = .OO CPS1 
4.20 WATERSHED INCHES; 2600 CPS-HRS; 214.8 ACRE-FEET. 

DURATIONLHRSl 2 4 6 8 10 12 14 16 
FLOWLCFSl 373 227 141 93 66 53 46 39 

DURATIONIHRS) 18 19 
PLOW(CPS1 19 0 

36.60 CFS 110 
38.20 CFS 109 
39.80 CPS 108 
41.40 CFS 107 107 107 107 107 107 107 107 
43.00 CFS 107 106 106 106 106 106 106 106 
44.60 CPS 106 106 106 106 105 105 105 105 
46.20 CPS 105 105 105 105 105 105 105 104 
47.80 CPS 104 104 104 104 104 104 104 104 
49.40 CFS 104 104 103 103 103 103 103 103 
51 .00 CPS 103 103 103 103 103 103 102 102 *'* WARNING - MAIN TIME INCREMENT L .2001 IS GREATER TfLhN 50% OF M E  

TIME OF CONCENTRATION ( ,231 FOR SUBWATERSHED XSECTION 7. 
THIS WILL REDUCE THE COMPUTED PEAK BY ABOUT -.7%. *** 

. . 
52.60 CPS 702 ;02 102 102 102 102 102 101 
54.20 CFS 101 101 101 101 101 101 101 100 
55.80 CPS 100 100 100 100 100 100 100 100 
57.40 CFS 99.46 99.35 99.24 99.13 99.01 98.90 98.79 98.68 

OPERATION ADDKYD XSECTION 7 59.00 CFS 98.57 98.46 98.35 98.23 98.12 98.01 97.90 97.79 
60.60 CFS 97.68 97.57 97.46 97.35 97.24 97.13 97.02 96.91 
62.20 CPS 96.80 96.69 96.58 96.47 96.36 96.25 96.14 96.01 - -  - 

63.80 CPS 95.88 95.75 95.62 95.49 95.36 95.23 95.10 94.97 



m20 ------ SCS - m20 ............................................................. ----- 
SIGNAL BUTTE FRS W/PASS MTN DIVERSION - RECREATED BY WOOD/PATE VERSION 

scs - 
SIGNAL BUTTE PRS W/PASS MTN DIVERSION - RECREATED BY WOODIPATE VERSION 

09/18/** ORIGINAL DESIGN CONDITIONS r NEW STAGE-STORAGE CURVES SBTR20bP2.04TEST 091181" ORIGINAL DESIGN CONDITIONS i NEW STAGE-STORAGE CURVES SBTRZObP2.04TEST 
09:24:47 PASS 2 JOB NO. 1 PAGE 28 09:24:47 PASS 2 JOB NO. 1 PAGE 29 

65.40 CFS 
PEAK DISCHIIRGE(CPS1 PEAK ELEVATION(FEET1 

317.3 1767.47 
50.6 1764.95 

67.00 CFS 
68.60 CFS 
70.20 CFS 
71.80 CFS 
73.40 CPS 
75.00 CPS 
76.60 CPS 
78.20 CFS 
79.80 CPS 
81.40 CPS 

RUNOFF ABOVE BASEPLOW (BASEPLOW = .00 CFSl 
4.53 WATERSHED INCHES; 1957 CPS-HRS; 161.7 ACRE-FEET. 

83.00CFS 21.32 20.94 20.57 20.20 19.83 19.48 19.13 

RUNOPP ABOVE BASEFLOW [BASEPLOW = .OO CFS) 
3.32 WATWSH2E INCHES; 27368 CFS-HRS; 2261.7 ACRE-FEET 

DURATION(HRS) 8 16 24 32 40 48 56 64 
FLOW(CPS1 815 410 113 109 105 101 97 92 

DURATIONIHRSl 72 79 
FLOW(CPS1 39 19 TRUNCATED 

OPEWTION RUNOFF XSECTION 9 

PEAK TIME IHRSI 
9.48 
17.12 
17911 

PEhK DISClLhRGEICFSl PEAK ELEVATION(PEET1 
(RUNOFF1 
(RUNOFF) 
(RUNOFF) 

OPERATION RUNOFF XSECTION 10 

PEhK TIMEiHRSl 
10.10 
17.24 
19.32 
21.23 
22.12 
23.29 
24.15 

PEAK DISC!&RGE(CPS) 
318.8 
50.8 
38.9 
35.2 
31.4 

PEAK IKELEVATIONIPEET) 
IRUNOFFI 
(RUNOFF) 
I RUNOFF) 
(RUNOFF1 
LRUNOFFI 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFSI 
4.97 WATERSHED INCHES; 4457 CFS-HRS; 

(RUNOFF) 
IRUNOFFl 

RUNOFF ABOVE BASEPLOW (BASEFLOW = .OO CFSl 
4.53 WATERSHED INMES; 1957 CPS-HRS; 161.7 ACRE-FEET. 

DURATION(HRS1 2 4 6 8 10 12 14 16 
FLOW(CPS1 628 413 243 155 106 85 73 65 

DURATION(HRS1 18 20 21 
FLOWICPS) 53 2 0 

OPERATION ADDHYD XSECTION 109 

OPERATION RmCH XSECTION 109 
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PEAK TIMEIHRS) 
9.96 
17.11 

PEAK TIMEIHRSI PEAK DISCHARGE(CFS) PEAK ELE@.TION(PEETl 
9.22 1075.7 (RUNOFF) 
17.04 160.0 (RUNOFF1 
17.95 146.7 (RUNOFF) 
19.07 126.0 (RUNOFF) 

IRUNOPPI 

RUNOFP ABOVE BASEPLOW IBASEFLOW = .OO CFSI 
4.82 WATERSHED INCHES; 6413 CPS-HRS; 530.0 ACRE-FEET. 

RUNOFF ABOBOVE BASEFLOW (BASEPLOW = .OO CPSI 
5.19 WATWSHD INCHES; 6435 CFS-HRS; 531.8 ACRE-FEET. 

DLJATION(HRS! 2 4 6 8 10 12 14 16 
FLOW(CPS1 879 601 349 231 157 125 102 92 

-.' WAPNING - ROUTING COEFFICIENT ( C )  EQUALS 1.0, 
CONSIDER SM4LLER MAIN TI= INCREMENT FOR XSECTION 108. **. OPERATION ADDHYD XSECTION 108 

PEAK TIME IHRSI 
9.67 
17.06 

PEAK DISCRARGE(CFS1 PEAK ELEVATION(FEET1 
2079.6 1760.34 
321.8 1756.19 

OPERRTION RERCH XSECTION 108 

PERK TIME INRSI PEAK DISCHARGE ICPSI PEAK ELEVATIONIFEETI 
9.96 1036.5 1758.38 
17.11 162.3 1755.38 
17.96 150.9 1755.30 
19.15 124.4 1755.12 

HYDROGRAPH POINTS FOR ALTERNATE = 5, STORM = 4 
WRS MAIN TIME INCREMENT = ,200 hr, DRAINAGE AREA = 3.98 SQ-MI. 
4.40 CFS .05 .99 8.61 15.00 28.29 53.45 69.65 99.81 
6.00 CPS 126 168 241 291 375 449 537 673 RUNOFP ABOVE BASEPLOW IBASEFLOW = .OO CFS) 

4.82 WATERSHD INCHES; 6413 CPS-HRS; 530.0 ACRE-FEET. 7.60 CPS 769 933 1079 1226 1436 1578 1787 1966 
9.20 CFS 2044 2065 2079 2076 2071 2028 1932 1873 
10.80 CPS 1817 1773 1706 1595 1520 1399 1294 1205 
12.40 CFS 1096 1027 953 895 838 762 715 672 

DURATIONIHRSI 2 4 6 8 10 12 14 16 
FLOWICFSI 906 594 360 226 157 122 105 98 

14.00 CPS 639 606 560 530 496 468 448 428 
15.60 CFS 414 387 363 340 309 293 306 321 
17.20 CPS 317 296 285 290 297 278 229 205 - - -~ 

18.80 CPS 224 247 246 227 214 198 185 184 
20.40 CPS 193 199 212 224 219 197 185 190 
22.00 CPS 197 189 165 156 181 208 205 174 OPERRTION RUNOFF XSECTION 8 .. -. - 
23.60 CPS 760 i84 210 183 102 54 32 19 
25.20 CPS 10.67 6.07 3.43 1.94 1.11 .63 .35 
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RUNOPP ABOVE BASEFLOW (BASEFLOW = .00 CPSI 
5.00 WATERSHED INCHES; 12848 CPS-NRS; 1061.8 ACRE-FEET. 

OPEFdTION .UDWYD XSECTION 107 

PEhK TIME (HRSI 
9.90 
17.07 

PEAK DISCHRRGE(CPS1 PEAK ELEVATIONIPEETI 
5483.0 1762.39 
951.6 1754.82 
892.9 1754.62 
758.4 1754.17 
698.3 1753.96 
629.2 1753.67 
655.0 1753.78 
651.7 1753.77 

OPERATION ADDHYD XSECTION 109 

*" MESSAGE - HYDROGBAPH CONTAINS NO PLOW 

RUNOPP ABOVE BASEPLOW (BASEPLOW = .GO CPSI 
115 CPS-HRS; 1061.8 ACRE-FEET. 

OPEBATION REACH XSECTION 107 
HYDROGRAPH POINTS FOR ALTERNATE = 5, STORM = 4 

HRS NAIN TIME INCREMENT = ,200 hr, DRAINAGE AREA = 16.77 SQ.MI. 
4.60 CFS 0 2 9 25 59 96 158 223 
6.20 CPS 323 469 604 804 987 1224 1525 1795 
7.80 CFS 2197 2561 2984 3478 3890 4440 4930 5255 
9.40 CPS 5397 5457 5480 5480 5382 5191 5029 4883 
11.00 CFS 4770 4594 4350 4135 3836 3571 3315 3049 
12.60 CPS 2848 2652 2498 2337 2157 2021 1901 1812 
14.20 CFS 1718 1611 1526 1435 1362 1303 1252 1210 
15.80 CFS 1145 1084 1018 945 899 916 949 944 
17.40 CFS 904 873 877 891 845 746 675 700 
19.00 CPS 749 756 722 687 645 610 603 617 
20.60 CPS 635 668 697 688 645 613 616 629 
22.20 CFS 611 563 535 584 647 647 590 550 
23.80 CFS 592 652 593 428 292 213 170 146 
25.40 CFS 133 125 121 118 117 116 116 115 
27.00 CPS 115 115 115 114 114 114 114 113 

PEAK ELEVATION(FEET1 
1757.54 
1752.22 

PEAK TIMEIHRSI 
10.09 
17.31 

PEAK DISCHARGEiCFSI 
2072.8 
317.7 

HRS 
4.60 CFS 
6.20 CPS 
7.80 CFS 
9.40 CFS 
11.00 CFS 
12.60 CFS 
14.20 CFS 
15.80 CFS 
17.40 CPS 
19.00 CFS 
20.60 CFS 
22.20 CPS 
23.80 CPS 
25.40 CPS 

HYDROGRAPH POINTS FOR 
MAIN TIME INCREMENT = ,200 

.04 .65 5.81 
112 149 209 

ALTERNRTE = 5, STORM = 4 
hT, DRAINAGE AREA = 3.98 
11.77 22.48 42.56 60.13 

28.60 CPS 113 113 113 113 113 113 113 113 
30.20 CFS 113 112 112 112 112 112 112 112 
31.80 CPS 112 112 112 112 111 111 111 111 
33.40 CPS 111 111 111 111 111 111 110 110 
35 00 CPS 110 110 110 110 110 110 110 110 
36.60 CFS 110 109 109 109 109 109 109 109 
38 20 CFS 109 109 109 109 108 108 108 108 
39.80 CFS 108 108 108 108 108 108 107 107 
41.40 CFS 107 107 107 107 107 107 107 107 
43.00 CFS 107 106 106 106 106 106 106 106 
44.60 CFS 106 106 106 106 105 105 105 105 
46.20 CFS 105 105 105 105 105 105 105 104 
47 80 CPS 104 104 104 104 104 104 104 104 
49.40 CFS 104 104 103 103 103 103 103 103 

RUNOFF ABOVE BASEFLOW IBASEFLOW = .00 CPSI 
5.00 WATERSHED INCHES; 12846 CFS-HRS; 1061.6 ACRE-FET. 
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51.00 CFS 103 103 103 103 103 103 102 102 
52.60 CPS 102 102 102 102 102 102 102 101 
54.20 CPS 101 101 101 101 101 101 101 100 
55.80 CPS 100 100 100 100 100 100 100 100 
57.40 CFS 99.46 99.35 99.24 99.13 99.01 98.90 98.79 98.68 
59.00 CPS 98.57 98.46 98.35 98.23 98.12 98.01 97.90 97.79 
60.60 CFS 97.68 97.57 97.46 97.35 97.24 97.13 97.02 96.91 
62.20 CPS 96.80 96.69 96.58 96.47 96.36 96.25 96.14 96.01 
63.80 CPS 95.88 95.75 95.62 95.49 95.36 95.23 95.10 94.97 
65.40 CPS 94.84 94.71 94.58 94.45 94.32 94.19 94.06 93.94 
67.00 CFS 93 .81 93.68 93.55 93.42 93.30 93.17 93.04 92.92 
68.60 CFS 92.79 92.66 92.54 92.41 92.28 92.16 92.03 91.90 
70.20 CPS 91.78 91.65 91.53 91.40 91.28 89.82 87.54 85.10 
71.80 CPS 82.68 80.30 77.99 75.74 73.71 71.82 70.01 68.24 
73.40 CFS 66.53 64.85 63 .22 61.63 60.08 58.57 57.09 55.66 
75.00 CFS 54.26 52.89 51.56 50.26 49.00 47.76 46.56 45.39 
76.60 CPS 44.25 43.14 42 .05 40.99 39.96 38.96 37.97 37.02 
78.20 CPS 36.09 35.18 34.29 33.43 32.59 31.77 30.97 30.19 
79.80 CPS 29.43 28.69 27.97 27.27 26.58 26.04 25.56 25.10 
81.40 CPS 24.65 24.20 23.77 23.34 22.92 22.51 22.11 21.71 
83.00CPS 21.32 20.94 20.57 20.20 

RUNOPP ABOVE BASEFLOW IBASEFLOW = .OO CPS) 
3.72 WATERSHED INCHES; 40211 CPS-HRS; 3323.0 ACRE-FEET. 

DURATIONIHRS) 72 78 
PLOW ICES1 40 20 TRUNCATED 

OPEFATION RESVOR STRUCTURE 2 

PEAK TIME(HRS1 PEAK DISCHARGEICFS) PEAK ELEVATIONIFEET) 
14.63 1513.7 1714.30 

BYDROGRRPH POINTS FOR ALTERNATE = 5, STORM = 4 
W S  MAIN TIME INCREMENT = ,200 hr, DRAINAGE ARER = 16.77 SQ.MI. 
4.60 CPS .OO .01 .03 .09 .26 .56 1.06 1.80 
6.20 CFS 2.86 4.40 6.48 9.21 12.67 16.95 22.25 28.66 
7.80 CPS 36 41 42 78 202 339 487 500 
9.40 CPS 
11.00 CFS 
12.60 CFS 
14.20 CPS 
15.80 CPS 
17.40 CPS 
19.00 CPS 
20.60 CFS 
22.20 CFS 

23 .80 CFS 809 803 798 790 777 762 746 729 
25.40 CFS 712 695 679 663 647 632 623 620 
27.00 CPS 619 619 618 617 616 615 614 614 
28.60 CFS 613 612 611 610 609 608 607 606 
30.20 CPS 606 605 604 603 602 601 600 599 
31.80 CFS 598 597 596 595 595 594 593 592 
33.40 CFS 591 590 589 588 587 586 585 585 
35.00 CFS 584 583 582 581 580 579 578 577 
36.60 CFS 576 575 574 573 572 571 570 569 
38.20 CPS 568 567 566 565 564 563 562 561 
39.80 CFS 560 559 558 557 556 555 554 553 
41.40 CPS 552 550 549 548 547 545 544 543 
43.00 CFS 542 540 539 538 537 535 534 533 
44.60 CFS 532 531 529 528 527 526 525 524 
46.20 CPS 522 521 520 519 518 517 515 514 
47.80 CPS 513 512 511 510 508 507 506 505 
49.40 CFS 504 503 502 501 499 498 497 496 
51.00 CPS 495 494 493 492 491 489 488 487 
52.60 CPS 475 462 450 438 426 415 404 394 
54.20 CPS 384 374 364 355 347 338 330 322 
55.80 CFS 
57.40 CFS 
59.00 CPS 
60.60 CFS 
62.20 CPS 
63.80 CPS 
65.40 CPS 
67.00 CFS 
68.60 CPS 
70.20 CFS 
71.80 CPS 
73.40 CFS 
75.00 CFS 
76.60 CFS ~ ~~ 

78.20 CPS 69.51 68.34 67.18 66.03 64.89 63.76 62.64 61.53 
79.80 CPS 60.44 59.35 53.28 57.22 56.18 55.14 54.13 53.14 
81.40 CPS 52.16 51.20 50.26 49.34 48.43 47.55 46.67 45.82 
83.00CPS 44.98 44.16 43.35 42.80 

RUNOFF ABOVE BASEFLOW IBASEFLOW = .00 CFS) 
3.41 WATERSHD INCHES; 36898 CFS-HRS; 3049.2 ACRE-FEET. 

DURATIONIHRS) 8 16 24 32 40 48 56 64 
FLOWICFS) 937 617 585 543 504 280 144 103 

DURATIONIHRSI 72 75 
FLOWICFSI 57 43 TRUNCATED 
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EXECDTIVE CONTROL ENDCMP COMPUTATIONS COMPLETED FOR PASS 2 

EXECUTIVE CONTROL COMPUT PROM XSECTION 101 TO STRUCTURE 2 
STARTING TIME = .OO RAIN DEPTH = 15.80 RAIN DURATION = 1.00 
ANT. RUNOFF COND. = 2 MAIN TIME INCREMENT = ,200 HOURS 
ALTERNATE NO. = 5 STORM NO. = 5 RAIN TABLE NO. = 5 

OPERATION RUNOFF XSECTION 101 

PEAK TINEIHRSI PEAK DISCHRRGE(CFS1 PEAK ELEVATIONLFEETI 

RUNOFF ABOVE BASEFLOW LEASEFLOW = .00 CFSl 
13.14 WATERSHED INCHES; 15772 CPS-HRS; 1303.4 ACRE-FEET. 

OPERATION RUNOFF XSECTION 1 

PEAK TIMEIHRSI PEAK DISCHARGE (CFS1 PEAK ELEVATIONIPEETI 
9.40 1645.4 (RUNOFF1 
17.18 225.3 (RUNOFF1 
18.00 206.3 (RUNOPI'! 
19.22 173.6 (RUNOFF1 

(RUNOFF1 
IRUNOFF) 
(RUNOFF! 
(RUNOFP) 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFSl 
12.99 WATERSHED INCHES; 10062 CPS-HRS; 831.5 ACRE-PET. 

~ 
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OPERATTON ADDWD XSECTION 1 

PEAK TIMEIHRS) PEAK DISCHRRGEICFSl PEAK ELEVATION(PEET1 
9.81 4079.1 (NULL) 
17.12 574.5 (NULL) 
19.22 432.3 (NULL) 
21.21 385.5 (NULL1 
23.24 349.2 (NULL1 
24.11 344.5 (NULL1 

RUNOPP ABOVE BASEFLOW (BASEFLOW = .OO CFS1 
13.08 WATWSHED INCHES; 25834 CPS-HRS; 2134.9 ACRE-FEET. 

DURATION(HRS1 2 4 6 8 10 12 14 16 
FLOW(CFS1 3522 2377 1482 944 625 514 386 350 

DURATION(HRS1 18 20 22 24 
PLOW(CFS1 319 103 12 0 

"' WARNING - XSECTION 102, INFLOW EXCEEDS MAX TABLE DISCHRRGE, 
EXTRAPOIATION USED. * * *  

OPERATION RUNOFF XSECTION 2 

PEAK TIMEIHRSI 
9.34 
17.14 

PEIU( DISCHARGE (CFSI PEAK ELWATION(FEET1 
1635.2 IRUNOPP! 
231.2 IRUNOPPI 

IRUNOFFI 
(RUNOFF! 
(RUNOFF) 
(RUNOFF1 
(RUNOFF1 
(RUNOFF1 

RUNOFF ABOVE BASETLOW (BASEFLOW = .00 CFSi 
12.39 WATERSHED INCHES; 9916 CFS-HRS; 819.5 ACRE-FEET. 
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OPERATION ADDHYD XSECTION 2 

PEAK TIMEiHRSl 
9.94 
19.21 
21.25 
23.28 

PEAK DISCHARGE (CPS) PEAK ELEVATIONIPEET) 
5653.9 (NULL1 
603.5 INULL) 
534.8 (NULL1 
481.4 (NDJL) 
478.2 (NULL) 

RUNOPP ABOVE BASEPLOW (BASEPLOW = .OO CPSI 
12.88 WATERSHED INCHES; 35750 CPS-HRS; 2954.4 ACRE-FEET. 

DURATIONINRS) 2 4 6 8 10 12 14 16 
FLOW(CFS) 4815 3359 2061 1304 855 698 530 491 

DURATIONIHRS) 18 20 22 24 
FLOWlCFSl 445 142 13 0 

I** WARNING - XSECTION 103, INPLOW EXCEEDS MAX TABLE DISCHRRGE, 
EXTRAPOLATION USED. .** 

OPERATION RUNOFF XSECTION 3 

PEAK TIME(HRS) 
9.66 
17.24 

PEAK DISCHARGEICFSI 
2515.5 
343.0 

RUNOPP ABOVE BASEFLOW (BASEPLOW = .OO CPS) 
13.14 WATERSHED INCHES; 15688 CFS-HRS: 

PEAK ELEVATIONIFEET) 
(RUNOFF1 
IRUNOFFl 
IRUNOPFI 
(RUNOFF) 
1RUNOPPl 

OPERATION ADDHYD XSECTION 3 

PFAK TIMEINRSI 
10.07 
19.35 
21.39 
23.42 
24.21 

PEAK DISCHRRGE ICES1 PEAK ELEVATIONIFEETI 
8106.6 (NULL) 
864.2 (NULL1 
762.6 (NULL) 
687 .O (NULL) 
671.5 (NULL1 

HYDROGRAPH POINTS POR ALTERNATE = 5, STORM = 5 
HRS MAIN TIME INCREMENT = ,200 hr, DRAINAGE AREA = 6.15 SQ.MI. 
3.40 CPS 0 1 4 12 25 47 79 123 
5.00 CFS 
6.60 CPS 
8.20 CPS 
9.80 CPS 
11.40 CPS 
13.00 CFS 
14.60 CPS 
16.20 CPS 1455 1369 1280 1205 1163 1152 1145 1122 
17.80 CFS 1093 1076 1065 1036 971 898 860 859 
19.40 CPS 864 850 822 784 745 715 704 709 
21.00 CFS 727 752 763 750 726 710 703 691 
22 60 CPS 662 634 637 666 687 674 650 652 
74.20 CFS 671 656 566 437 316 219 146 95 - -  -~ - - -  ~ - ~~ ~ 

25.80 CPS 60.39 38.60 24.85 16.02 10.26 6.54 4.22 2.72 
27.40 CPS 1.74 1.09 .65 .33 

RUNOPF ABOW BASEPLOW IBASEFLOW = .OO CES1 
12.96 WATERSHED INCHES; 51438 CPS-HRS; 4250.8 ACRE-FEET. 

(RUNOFPI 
(RUNOFF) "* MESSAGE - STRUCTLiRE 1, USER ENTERED STARTING ELEVATION OR STRUCTUm TABLE 

STPXTS 2.16 P E T  BELOW ASSUMED CREST ELEVATION AT 1794.10. 
THIS CAN DECREASE OUTPLOW XYDRCGPdPH VOLUME. * * e  

1296.4 ACRE-FEET. 

14 16 OPEBATION RESVOR STRUCTLiRE 1 
236 209 

PEAK TIMEIHRSl PEAK DISCHARGE ICES) PEAK ELEVATION(FEET) 
10.91 7422.8 1803.90 

HYDROGRAPH POINTS POR ALTERNATE = 5, STORM = 5 
NRS NAIN TIME INCREMENT = ,200 hT, DRAINAGE AREA = 6.15 SQ.MI. 
5.60 CPS .OO .O1 .01 .01 .01 .02 2.65 33.05 
7.20 CPS 80 94 97 100 103 107 110 187 
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8.80 CPS 670 1165 1709 3269 4505 5464 6189 6720 
10.40 CPS 7087 7311 7412 7416 7350 7233 7069 6864 
12.00 CPS 6620 6341 6035 5709 5374 5039 4715 4404 
13.60 CFS 4110 3829 3567 3324 3102 2899 2711 2538 
15.20 CPS 2377 2230 2096 1975 1865 1763 1665 1624 
16.80 CFS 1590 1553 1518 1485 1453 1422 1392 1363 
18.40 CFS 1335 1305 1272 1237 1203 1172 1144 1116 
20.00 CPS 1088 1059 1029 1001 974 951 932 916 
21.60 CPS 902 887 872 857 843 828 812 796 
23.20 CFS 783 773 765 756 746 739 732 721 
24.80 CPS 701 672 636 595 552 510 468 429 
26.40 CFS 392 358 327 298 272 247 225 205 
28.00 CPS 187 170 155 141 128 117 114 114 
29.60 CFS 114 114 113 113 113 113 113 113 
31.20 CFS 113 113 113 113 112 112 li2 112 
32.80 CFS 112 112 112 112 112 112 112 111 
34.40 CFS 111 111 111 111 111 111 111 111 
36.00 CFS 111 110 110 110 110 110 110 110 
37.60 CFS 
39.20 CPS 
40.80 CFS 
42.40 CPS 
44.00 CFS 
45.60 CFS 
47.20 CPS 
48.80 CFS 
50.40 CFS 
52.00 CFS 
53.60 CPS 
55.20 CPS 
56.80 CFS 
58.40 CPS 
60.00 CPS 
61.60 CFS 
63.20 CFS 
64.80 CPS 
66.40 CFS 
68.00 CFS 
69.60 CFS 
71.20 CFS 
72.80 CFS 
74.40 CFS 
76.00 CFS 
77.60 CFS 
79.20 CFS 
80.80 CFS 
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RUNOFF ABOVE BASEPLOW IBPSEPLOW = .OO CFSI 
12.57 WATERSHED INCHES; 49889 CFS-HRS; 4122.8 ACE-PET. 

DURATION(HRS1 72 76 
FLOW(CFS1 39 25 TRUNCATED 

**' WARNING - XSECTION 104, INSVFFICIENT LOW PLOW RATING, PEAK FLOW LESS THrZN 
2ND TABLE VALUE. THIS REACH ROUTING NAY BE INCORRECT, 
UNLESS NEW RATING TABLE VALUES ARE INSERTED. +**  

OPERATION RFACH XSECTION 104 

PEAK TIME IHRSI PEAK DISCHRRGEICFSI PEAK ELEVATION(PEET1 
10.00 115.0 ' .51 

PIRST POINT OF FLAT PEAK 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFSI 
1.89 WATERSHD INCHES; 7508 CFS-HRS; 620.5 ACRE-FEET. 

DURATIONIHRS) 8 16 24 32 40 48 56 64 
FLOWICFSI 115 115 112 109 105 101 97 92 

DURATION(HRSI 72 75 
FLOWLCFS) 39 26 TRUNCATED 

OPERATION RmOFP XSECTION 4 

PEAK TIME(HRS) PEAK DISCHI;RGE(CFSl PEAK ELWATION(PEET) 
9.24 3571.8 (RUNOPE1 
17.11 482.9 (RUNOFF1 
17.98 442 .O (RUNOFF) 
19.15 376.0 IRUNOFP) 

(RUNOFF) 
(RUNOFF1 
1 RUNOFF ) 
IRUNOFPI 

RUNOFF ABOVE BASEFLOW (EASEFLOW = .OO CFSI 
13.14 WATWSHD INCHES; 21539 CFS-HRS; 1780.0 ACRE-FEET. 
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DURATIONIHRSI 18 20 22 22 
FLOWICPS) 263 76 1 0 

*** WARNING - XSECTION 4 
VOLIiME TRUNCATW AT 23.% IN LOCATION 5 ADDING HYDROGRAPHS. **, 

OPERATION ADDHIT XSECTION 4 

PEAK TIME IHRS) 
9.24 
17.11 
17.98 
19.15 
21.07 

PEAT DISCHARGE (CFS) 
3686.8 
597.9 
557.0 
491.0 
454.4 
406.9 
435.2 
427.6 

PEAK ELEVATIONIPEET) 
INULL) 
(NULL) 
(NULL1 
(NULL) 
INULLI 
(NULL1 
(NULL1 

RUNOFF ABOVE BASEFLOW (BASEPLOW = .00 CPS) 
5.18 WATERSHW INCHES; 29047 CFS-HRS; 2400.4 ACRE-FEET. 

DURATIONIHRSI 8 16 24 32 40 48 56 64 
PLOW(cFS1 851 402 115 110 107 103 99 94 

DURATION(HRS) 72 79 
FLOWICFSI 57 26 TRUNCATED 

"* WARNING - ROUTING COEFFICIENT (C) EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INCREMENT FOR XSECTION 106. *a. 

OPERATION REACH XSECTION 106 

PEAK TIME (HRS) 
9.00 
17.11 
17.98 

PEAK DISCHARGE(CFS1 
3454.0 ' 
597.9 

PEAK ELEVATIONIPEET) 
5.62 
1.78 
1.71 
1.59 
1.52 

23.12 435.2 1.48 
24.03 427.6 1.45 

* FIRST POINT OF PLAT PEAK 
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RUNOFF ABOVE BASEPLOW (BASEFLOW = .OO CPS) 
5.15 WATERSHED INCHES; 28888 CPS-HRS; 2387.3 ACE-FEET. 

DURATION(HRS1 8 16 24 32 40 48 56 64 
FLOWICFS) 851 402 115 110 107 103 99 94 

DUWLTIONIHRSI 72 79 
FLOWICPSI 57 26 TRUNCATED 

OPERATION RUNOFF XSECTION 5 

PEPX TIMEiHRSl PEAK DISCHRRGEICFSI PEAK ELEVATIONIPEETI 
(RUNOFF) 
(RUNOFF) 
(RUNOFF) 
I RUNOFF 1 
(RUNOFF) 
(RUNOFF) 
(RUNOFF) 
IRUNOFF) 

RUNOFF ABOVE BASEFLOW (BASEPLOW = .OO CPS) 
13.43 WATERSHW INCHES; 17332 CFS-HRS; 1432.3 ACE-FEET. 

DURATION(HRS) 18 20 22 22 
FLOWICFS) 210 83 1 0 

OPERATION ADDHIT XSECTION 5 

PQAK TIMEIPRS) PEAK DISCHARGEICPS) PEAK ELEVATION(PEET1 
9.13 6345.7 (NULL1 
17.08 984.1 (NULL1 
17.97 911.6 (NULL1 
19.11 791.9 (NULL1 

(NULL) 
INULLI 
(NULL) 
(NULL! 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFSI 
6.70 WATERSHED INCHES; 46217 CPS-HRS; 3819.4 ACRE-FEET. 
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DURIITIONIHRS) 72 79 
PLOW(CFS1 60 26 TRUNCATED 

OPERATION RUNOFF XSECTION 6 

PERK TIXEIliRSl 
9.14 
17.04 
17.95 
19.07 

PEAK DISCHARGElCFSl PEAK ELEVATION(FEET1 
1601.2 (RUNOFF1 
219.9 I RUNOFF1 
201.2 (RUNOFF) 
172.6 I RUNOFF 1 
154.8 IRUNOFFI 
132.8 (RUNOFF1 
149.1 IRUNOFPI 
149.1 (RUNOFF1 

RUNOFF ABOVE BASEPLOW IBASEFLOW = .00 CFSl 
12.99 WATERSHED INCHES; 9558 CPS-HRS; 789.9 ACRE-FEET 

DURATION IHRSI 2 4 6 8 10 12 14 16 
FLOW(CFS1 1288 901 539 342 220 187 148 127 

OPERATION ADDKYD XSECTION 6 

PEAK TIMEIHRSI PEAX DISCHPRGE ICFS) PEAK ELEVATIONIPEETI 
9.12 7900.8 (NULL1 

INULLI 
INULLI 
(NULL) 
INIJLLI 
(NULL) 
INLJLL) 
INULLI 

RUNOFF ABOVE BASEFLOW IBhSEFLOW = .00 CFSI 
7.30 WATERSHED INCHES; 55759 CPS-XRS; 4608.0 ACRE-FEET. 

... " - . .. 
SIGNAL BUTTE FRS W/PASS MTN DIVERSION - RECREATED BY WOOD/PATE VERSION 

09/18/" ORIGINAL DESIGN CONDITIONS + NEW STAGE-STORAGE CURVES SBTR2ObP2.04TEST 
O9:24:47 PASS 3 JOB NO. 1 PAGE 45 

DURATIONIHRS) 72 79 
FLOWICFSI 60 26 TRUNCATED 

OPERATION ADDHYD XSECTION 106 

P W  TIME (HRS) PE!AK DISCHARGEICFS) PEAK ELEVATION1 FEET) 
10.91 7307.8 9.47 

HYDROGRAPH POINTS FOR ALTEmTE = 5, STORM = 5 
HRS WAIN TINE 
8.40 CFS 0 
10.00 CFS 6094 
11.60 CFS 6954 
13.20 CFS 4600 
14.80 CFS 2596 
16.40 CFS 1550 
18 00 CPS 1277 
19.60 CFS 1029 
21.20 CPS 817 
22.80 CFS 697 
24.40 CFS 617 
26.00 CPS 353 

DRAINAC 
1868 
7297 
5920 
3452 
1981 
1403 
1157 
914 
757 
650 
521 
2 12 

:E AREA i .00 
3344 4530 
7301 7235 

27.60 CFS 110 90 72 55 40 26 13 2 
29.20 CFS .OO 

RUNOFF ABOVE BASEFLOW IBASEFLOW = .OO CPSI 
42546 CFS-HRS; 3516.0 ACRE-FEET. 

DURATION(HRS) 2 4 6 8 10 12 14 16 
FLOWICPSI 6226 3995 2115 1403 1122 836 681 557 

DURATIONIHRSl 18 20 21 
FLOWICPSI 212 26 0 

OPERATION RUNOPP XSECTION 7 

PEAK TIME IWS) 
8.98 
16.93 
17.91 
18.94 

PEAK DISCHARGEICFS) PEAK ELEVATIONIFEETl 
(RUNOFF) 
(RUNOFF) 
(RUNOFF) 
(RUNOFF) 
I RUNOFF) 
(RUNOFF) 
I RUNOFF) 
I RUNOFF) 
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RUNOFF ABOVE BASEPLOW (BASEFLOW = .OO CFSI 
12.38 WATERSHED INCHES; 7673 CPS-HRS; 634.1 ACRE-FEET. 

"' WANING - MAIN TIME INCRBG3T ( ,200) IS GREATER THAN 50% OF llIE 
TIME OP CONCaJTRRTION ( ,231 FOR SUBWATERSHED XSECTION 7. 
THIS WILL REDUCE THE MMPUTED PEAK BY ABOUT .O%. *.* 

OPERATION &DDHYD XSECTION 7 

PEAK TIME IHRSI PEAK DISCWIRGE(CPS1 PEAK ELEVATION(FEET1 
9.09 9241.1 (NULL1 
17.03 1387.8 (NULL1 
17.94 1285.9 (NULL1 
19.07 1109.1 (NULL) 

HRS MAIN 
3.00 CPS 
4.60 CFS 
6.20 CFS 
7.80 CFS 
9.40 CFS 
11.00 CFS 
12.60 CFS 
14.20 CPS 
15.80 CPS 
17.40 CPS 
19.00 CFS 
20.60 CPS 
22.20 CPS 
23.80 CPS 
25.40 CFS 
27.00 CPS 
28.60 CFS 
30.20 CFS 
31.80 CPS 
33.40 CFS 
35.00 CPS 
36.60 CPS 

HYDROGRAPH POINTS FOR 
TIME INCREMENT = .200 

(NULL) 
(NULL1 
(NULL1 
~NIJLLl 

ALTWNATE = 5, STORM 
hr, DRAINAGE AREA = 

16 56 94 
665 839 951 
2693 3012 3506 

38.20 CPS 110 110 109 109 109 109 109 109 
39.80 CFS 109 109 109 109 109 108 108 108 
41.40 CPS 108 108 108 108 108 108 108 107 
43.00 CPS 107 107 107 107 107 107 107 107 
44.60 CPS 107 107 106 106 106 106 106 106 
46.20 CPS 106 106 106 106 106 105 105 105 
47.80 CPS 105 105 105 105 105 105 105 105 
49.40 CPS 104 104 104 104 104 104 104 104 
51.00 CPS 104 104 104 104 103 103 103 103 
52.60 CPS 103 103 103 103 103 103 103 102 
54.20 CPS 102 102 102 102 102 102 102 102 
55.80 CFS 101 101 101 101 101 101 101 101 
57.40 CFS 100 100 100 100 100 100 100 100 
59.00 CPS 99.59 99.48 99.36 99.25 99.14 99.03 98.92 98.80 
60.60 CPS 
62.20 CPS 
63.80 CPS 
65.40 CFS 
67.00 CFS 
68.60 CFS 
70.20 CFS 
71.80 CPS 
73.40 CPS 
75.00 CPS 
76.60 CPS 
78 20 CFS 
79.80 CFS 
81.40 CFS 

RUNOPP ABOVE BASEPLOW (BASEPLOW = .00 CFSI 
7.68 WATERSNED INCHES; 63428 CFS-HRS; 

DURATION(HRS1 8 16 24 32 40 48 
PLOW(CFS) 2120 859 115 111 107 103 

DWTION(HRS1 72 79 
PLOW(CPS) 60 26 TRUNCATED 

OPEF'ATION RUNOFF XSECTION 10 

PEAK TIMEIHRSI 
9.67 
17.24 

PEAK DISCHRRGEICFSI 
894.6 
123.5 

5241.7 ACRE-FEET. 

PEAK ELEVATION(PEET1 
(RUNOFF1 
(RUNOFF) 
(RUNOFF1 
L RUNOFF 
(RUNOFF) 
(RUNOFP 1 
(RUNOFF) 



RUNOFF ABOVE BASEFLOW IBASEFLOW = .OO CFSl 
12.84 WATERSHED INCHES; 5554 CFS-HRS; 459.0 ACRE-FEET. 

DURATION IHRSl 2 4 6 8 10 12 14 16 
FLOWICES1 753 524 310 199 131 107 85 75 

DURATION(HRS1 18 20 22 23 
FLOWLCPSl 68 19 1 0 

OPERATION REACH XSECTION 109 

PEAU TIMElHRSl 
10.50 

PEAK DISCHARGEICFS) 
820.6 
123.0 
93.5 
84.2 
76.0 
73.9 

PEAK ELEVATIONIFEET) 

RUNOFF AXOVE BASEFLOW IBASEFLOW = .00 CPS! 
12.67 WATERSHED INCHES; 5478 CFS-HRS; 452.7 ACRE-FEET. 

DURATIONIHRSI 2 4 6 8 10 12 14 16 
FLOW(CPS1 764 504 320 204 129 108 84 75 

DURATIONIHRSI 18 20 22 22 

OPERATION RUNOFF XSECTION 9 

PEAK TIMEIHRS) 
9.24 
17.12 
17.98 

PEAK DISCHARGE ICFSl PEAK ELEVATIONIFEET) 
1990.4 (RUNOFF! 
265.6 (RUNOFF! 
242.8 IRUNOFF! 

!RUNOFF1 
IRUNOFFl 
IRUNOFFI 
IRUNOFFI 
IRUNOFFI 

RUNOFF ABOVE BASEFLOW LBASEFLOW = .OO CFS! 
13.43 WATERSHD INCHES; 12047 CFS-KRS; 995.5 ACRE-FEET. 

DURATIONIKRSI 2 4 6 8 10 12 14 16 
FLOWICFSl 1628 1089 689 432 288 235 183 162 

DURATIONLKRS) 18 20 22 22 
FLOWICPS) 147 58 1 0 

OPERATION ADDHYD XSECTION 109 

PEAK DISCHRRGE!CFS) PEAK ELEVATIONIFEET) 
2771.3 1777.54 
387.3 1767.91 

RUNOFF ABOVE BASEPLOW IBASEFLOW = .OO CFSI 
13.18 WATEFSlD INCHES; 17524 CFS-HRS; 1448.2 ACRE-FEET. 

DURATION(HRS1 2 4 6 8 10 12 14 16 
FLOWICES) 2383 1614 999 637 418 355 266 237 

DURATION(HRS1 18 20 22 23 
PLOWlCFSl 216 78 7 0 

"' WARNING - ROUTING COEFFICIENT LC1 EQUALS 1.0, 
CONSIDER SMALLER M?.IN TIME INCREMENT FOR XSECTION 108. 

OPERATION REACH XSECTION 108 

PEAK TIMEIHRSl PEAK DISCHARGEICFS) PEAK ELEVATIONIFEETI 
2546.0 * 1761.03 
387.3 1756.48 

244.1 1755.85 
240.3 1755.83 

* FIRST POINT OF FLAT PEAK 

RONOFF ABOVE BASEFLOW IBASEFLOW = .00 CFSI 
13.01 WATWSHD INCHES; 17299 CFS-HRS; 1429.6 ACRE-FEET. 
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DURATIONIHRSI 2 4 6 8 10 12 
FLOWICFS) 2383 1614 999 637 418 355 

DURATIONlHRSi 18 20 22 23 
FLOWLCFSI 216 78 7 0 

OPERATION RUNOFF XSECTION 8 

P m  TIME(HRS1 PEAK DISCHARGEICFSI 
9.11 2826.7 

RUNOFF ABOVE BASEFLOW IBASEFLOW = .OO CPS) 
13.71 WATERSHED INCHES; 16988 CPS-HRS: 

DURATIONIHRS) 2 4 6 8 10 12 
FLOWICFS) 2270 1558 986 612 422 330 

DURATIONIHRS! 18 20 22 22 
FLOWICFS) 202 92 2 0 

OPERATION ADDFID XSECTION 108 

PEAK TIMEIHRS) 
9.11 
17.06 

PEA3 ELEVATIONIPEET! 
(RUNOFF) 
(RUNOFF) 
(RUNOPP) 
i RUNOFF i 

1403.9 ACRE-PEET. 

PEAK DISCHRRGEICFSI PEAK ELEVATIONIFEET) 
5372.7 1764.66 
760.9 1757.71 

13.80 CFS 
15.40 CPS 
17.00 CPS 
18.60 CFS 
20.20 CPS 
21.80 CFS 
23.40 CPS 
25.00 CFS 
26.60 CPS 

RUNOFF ABOVE BASEFLOW (BASEPLOW = .OO CPSI 
13.35 WATERSHED INCHES; 34287 CFS-HRS; 2833.5 ACRE-FEET. 

OPERATION ADDHYD XSECTION 109 

PEAK TIMEIHRS) PEAK DISCHARGE ICFS! PPZX ELWATIONIFEETi 
9.46 291.9 1767.29 

HYDROGRAPH POINTS FOR ALTFRNATE = 5, STORM = 5 
HRS MAIN TIME INCREMENT = ,200 hr, DRAINAGE AREA = .OO SQ.MI. 
8.80 CFS 0 89 244 289 278 244 201 136 
10.40 CFS 25.77 .OO 

RUNOFF ABOVE BASEFLOW IBASEFLOW = .00 CFS) 
302 CFS-HRS; 24.9 ACRE-FEET 

DURATIONIHRS) 2 4 6 8 10 12 14 16 
FLOW(CFS) 4606 3143 2010 1262 823 685 526 464 

'** WRRNING - XSECTION 107, INFLOW EXCEEDS MAX TABLE DISCDXGE, 
EXTRAPOIATION USED. 

HYDROGRPSH POINTS FOR ALTERNATE = 5, STORM = 5 
HRS MAIN TIME INCREMENT = ,200 hr, DRAINAGE AREA = 3.98 SQ.NI. OPERATION REACH XSECTION 107 
2. hO CPS 0 1 2 9 24 3 5 70 103 . ~. -.- 
4.20 CPS 134 18; 216 299 374 450 560 632 
5.80 CPS 734 823 968 1220 1391 1633 1842 2082 
7.40 CFS 2443 2693 3100 3455 3803 4284 4606 5062 
9.00 CFS 5360 5364 5281 5238 5173 5126 5025 4830 
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PEAK TIMEIHRS) 
9.62 
17.30 
18.16 
19.34 

CPS 
CPS 
CPS 
CFS 
CFS 
CFS 
CFS 
CPS 
CPS 
CFS 
CFS 
CPS 
CFS 
CFS 
CPS 
CFS 

PEAK DIS-GEICPSI 
5249.1 
753.4 
697.3 
578.8 
520.3 
459.1 
482.8 
476.6 

PEAK ELEVATION(PEETI 
1762.11 
1754.16 
1753.96 

HYDROGWH POINTS POR ALTERNATE = 5. STORM = 5 ~ ~ - -  

.IN TIME 
.10 
125 
705 
2342 
5178 
4720 
2992 
1638 
1032 
750 
505 
436 
447 
425 

55.35 
.53 

hr, 
7.60 
217 
1152 
3346 
5241 
4260 
2349 
1365 
878 
682 
577 
491 
402 
476 
9.87 

DRAII 
19.98 
3 52 
1335 
3697 
5188 
3995 
2195 
1286 
823 
684 
544 
518 
3 74 
441 
5.52 

LhGE AREA 
31.32 
427 
1563 
4147 
5141 
3780 
2053 
1204 
753 
696 
514 
515 
413 
286 
3.11 

RUNOFF ABOVE BASEPLOW (BASEFLOW = .OO CPSI 
13.33 WATERSHED INCHES; 34238 CFS-HRS; 2829.4 ACRE-FEET. 

DURATIONIHRSI 2 4 6 8 10 12 14 16 
FLOW(CFS1 4567 3225 2011 1286 823 684 518 464 

DURATIONIHRSI 18 20 22 24 
PLOW(CPS1 425 168 18 0 

OPERATION ADDHYD XSECTION 107 

PERK TIME(HRSI 
9.27 

PEAK DISCHARGE ICPSI PEAK ELNATION(FEET1 
14360.9 1772.94 
2114.2 1757.62 
1968.2 1757.33 

KlDROGRAPH POINTS FOR A L T m T E  = 5, STORM = 5 
HRS KkIN TIME INCREMENT = .200 hr, DRAINAGE AREA = 16.77 SQ.MI. 
2.80 CFS 0 1 5 16 36 87 155 239 
4.40 CPS 344 444 623 806 1017 1267 1480 1741 
6.00 CFS 1971 2353 2904 3400 4028 4576 5282 6167 
7.60 CFS 6933 7975 8908 9944 11108 12072 13271 14129 
9 . 2 0 C P S  14344 14312 14252 14122 13997 13619 13013 12557 
10.80 CFS 12113 11774 11281 10612 10024 9243 8551 7896 
12.40 CPS 7228 6719 6236 5856 5462 5023 4684 4395 
14.00 CPS 4180 3953 3694 3484 3266 3089 2947 2827 
15.60 CPS 2729 2570 2422 2263 2086 1975 2018 2105 
17.20 CFS 2099 2000 1920 1928 1964 1856 1610 1435 
18.80 CFS 1495 1624 1647 1562 1471 1369 1285 1267 
20.40 CPS 1305 1352 1431 1504 1481 1374 1291 1297 
22.00 CPS 1333 1292 1176 1103 1221 1380 1384 1243 
23.60 CFS 1140 1239 1389 1252 850 507 320 225 
25.20 CFS 175 148 133 125 121 118 117 116 
26.80 CFS 116 115 115 115 115 115 115 115 
28.40 CFS 115 115 115 115 115 114 114 114 
30.00 CPS 114 113 113 113 113 113 113 113 
31.60 CPS 113 113 113 113 112 112 112 112 
33.20 CPS 112 112 112 112 112 112 111 111 
34.80 CFS 111 111 111 111 111 111 111 111 
36.40 CPS 110 110 110 110 110 110 110 110 
38.00 CPS 110 110 110 109 109 109 109 109 
39.60 CFS 109 109 109 109 109 109 108 108 
41.20 CPS 108 108 108 108 108 108 108 108 
42.80 CPS 107 107 107 107 107 107 107 107 
44.40 CFS 107 107 107 106 106 106 106 106 
46.00 CPS 106 106 106 106 106 106 105 105 
47.60 CPS 105 105 105 105 105 105 105 105 
49.20 CES 105 104 104 104 104 104 104 104 
50.80 CFS 104 104 104 104 104 103 103 103 
52.40 CFS 103 103 103 103 103 103 103 103 
54.00 CPS 102 102 102 102 102 102 102 102 
55.60 CFS 102 101 101 101 101 101 101 101 
57.20 CPS 101 100 100 100 100 100 100 100 
58.80 CPS 99.70 99.59 99.48 99.36 99.25 99.14 99.03 98.92 
60.40 CPS 98.80 98.69 98.58 98.47 98.36 98.25 98.14 98.03 
62.00 CPS 97.91 97.80 97.69 97.58 97.47 97.36 97.25 97.14 
63.60 CFS 97.03 96.92 96.81 96.70 96.60 96.49 96.38 96.27 
65.20 CFS 96.15 96.03 95.90 95.76 95.63 95.50 95.37 95.24 
66.80 C9S 95.11 94.98 94.85 94.72 94.60 94.47 94.34 94.21 
68.40 CFS 94.08 93.95 93.82 93.69 93.57 93.44 93.31 93.18 
70.00 CPS 93.06 92.93 92.80 92.68 92.55 92.42 92.30 92.17 
71.60 CPS 92.04 91.92 91.79 91.67 91.54 91.42 91.29 90.04 
73.20 CPS 87.82 85.39 82.96 80.57 78.25 76.00 73.94 72.04 
74.80 CPS 70.22 68.45 66.72 65.04 63.41 61.81 60.26 58.74 
76.40 CFS 57.26 55.82 54.42 53.05 51.71 50.41 49.14 47.91 
78.00 CFS 46.70 45.53 44.38 43.26 42.18 41.12 40.08 39.07 
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79.60 CFS 38.09 37.13 36.20 35.28 34.40 33.53 32.69 31.87 
81.20 CPS 31.06 30.28 29.52 28.78 28.05 27.35 

RUNOFF ABOVE BliSEPLOW (BASEPLOW = .OO CFS) 
9.02 WATERSHED INCHES; 97660 CPS-HRS; 8070.6 ACRE-FEET. 

DWTION(HRS) 8 16 24 32 40 48 56 64 
PLOW(CFS1 3400 1333 115 111 107 103 99 94 

DURATIONIHRSl 72 79 
PLOW(CFS1 62 27 TRUNCATED 

OPERATION RESVOR STRUCTURE 2 

PEAK TIMEiHRSl PEAK DISCHPRGE(CPS1 PEAK ELEVATION(PEET) 
11.67 9755.9 1721.85 

HYDROGRAPH POINTS FOR 
HRS MAIN TIME INCREMENT = ,200 
3.00 CPS .OO .O1 .05 
4.60 CPS 4.30 6.37 9.14 
6.20 CFS 41 42 57 
7.80 CFS 538 559 578 
9.40 CFS 3760 4809 5745 
11.00 CES 9273 9522 9680 
12.60 CPS 9019 3738 8439 -- 

14.20 CPS 6533 6308 6037 
15.80 CPS 4587 4379 4175 
17.40 CFS 3189 3066 2952 
19.00 CPS 2367 2313 2262 
20.60 CPS 1929 1890 1859 
22.20 CFS 1675 1643 1606 
23.80 CPS 1477 1466 1455 
25.40 CFS 1156 1110 1066 
27.00 CFS 845 824 804 
28.60 CFS 693 677 661 
30.20 CFS 618 618 617 
31.80 CPS 612 611 610 
33.40 CES 604 604 603 
35.00 CFS 597 596 595 
36.60 CFS 590 589 538 
38.20 CPS 582 581 580 
39.30 CFS 574 573 572 .~ ~~ ~ - -  ~ ~ 

41.40 CPS 566 565 564 
43.00 CFS 559 558 557 
44.60 CFS 550 549 547 
46.20 CFS 540 539 538 
47.80 CPS 530 529 528 
49.40 CPS 521 520 519 
51.00 CFS 512 510 509 

ALTERNATE = 5, STORM = 5 
hr . DRAINAGE AREA = 16.77 

e 
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52.60 CFS 502 501 500 499 498 497 496 495 
54.20 CPS 494 492 491 490 489 488 484 471 
11.80 CPS 458 446 434 423 411 401 390 380 .- -.- 
57.40 CPS 371 361 352 344 335 327 319 312 
59.00 CFS 304 297 290 284 277 271 265 260 
60.60 CFS 254 249 243 238 234 229 224 220 
62.20 CPS 216 212 208 204 200 197 193 190 
63.80 CPS 
65.40 CPS 
67.00 CPS 
68.60 CFS 
70.20 CFS 
71.80 CPS 
7i.40 CFS 110 109 103 107 106 105 104 103 
75.00 CPS 102 101 99 98 97 96 95 93 
76.60 CFS 91.98 90.70 89.43 88.15 86.86 85.58 84.30 83.03 
78.20 CFS 81.75 80.48 79.21 77.95 76.70 75.45 74.21 72.98 
79.80 CPS 71.76 70.55 69.35 68.15 66.97 65.80 64.65 63.50 
81.40 CPS 62.37 61.24 60.14 59.04 57.96 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CPS) 
8.71 WATERSHED INCHES; 94271 CFS-KRS; 7790.5 ACRE-FEET. 

DURATION(HRS) 8 16 24 32 40 48 56 64 
FLOW(CPS) 3189 1250 608 572 530 485 200 121 

DURATION(XRS1 72 76 
PLOW(CPS1 78 58 TRUNCATED 

EXECUTIVE CONTROL ENDCMP COMPUTATIONS COMPLETED FOR PASS 3 
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S W Y  TABLE 1 SUtWhRY TABLE 1 

SELECTED RESULTS OF STANDW AND EXECUTIVE CONTROL I N  ORDER PERFORMED. 
A CHARACTER FOLLOWING THE PEAK DISCHARGE TIME AND RATE (CPS) INDICATES: 

F-FLAT TOP HYDROGRAPH T-TRUNCATED HYDROGRAPH R-RISING TRUNCATED WDROGRAPH 

XSECTIONI STANDAKt PEAK DIS-GE XSECTIONI STANDAPZ PEAK DIS-GE 
STRUCTURE CONTROL DRPJNAGE RUNOFF .................................... 

I D  OPERATION APEA AMOUNT ELEVATION TIME RATE RATE 
(SQ MI) (IN1 (PTI (HR) LCPS) (CSM) 

STRUCTURE CONTROL DRAINAGE RmJOFP .................................... 
I D  OPERATION APEA AMOUNT ELEVATION TIME RATE RATE 

(SQ MI1 ( IN)  (PTI LHRI (CPS) (CSMI 

RAINFALL OF 3 .94  inches AND 2 4 . 0 0  hr DURATION, BEGINS AT. . O  hrs. 
RAINTABLE NUMBER 2,  ARC 2 
MAIN TIME INCREMENT , 2 0 0  HOURS ALTE?NrlTE 5 STORM 1 

ALTERNATE 5 STORM 1 
........................... 

... XSECTION 1 0 1  RUNOPP 1 . 8 6  1 . 9 9  1 2 . 5 8  1 0 1 1  543 .5  
XSECTION 1 RUNOPE 1 . 2 0  1 . 9 1  --- 1 2 . 2 2  900 750 .0  
XSECTION 1 ADDHYD 3 . 0 6  1 . 9 6  .-. 1 2 . 3 7 .  1729  565.0  

XSECTION 1 0 7  ADDHYD 1 6 . 7 7  1 . 8 7  1 7 6 5 . 6 1  1 2 . 1 7  
STRUCTURE 2 RESVOR 16 .77  1 . 5 8  1 7 0 7 . 1 7  1 7 . 8 2  

RAINPALL OF 7 . 0 6  inches AND 24.00 hr  DURATION, BEGINS AT 
RAINTABLE NUMBER 5 ,  ARC 2 

... XSECTION 2 RUNOPP 1 . 2 4  1 . 6 2  12 .18  809 652.4  

... XSECTION 2 ADDHYD 4 . 3 0  1 . 8 6  12 .48  2188 508 .8  ALTERNATE 5 STORM 4 
........................... 

... XSECTION 1 0 1  RUNOFF 1 . 8 6  4 . 7 5  1 0 . 2 7  

... XSECTION 1 RUNOFF 1 . 2 0  4 .64  9 . 9 2  

... XSECTION 1 ADDHYD 3 .06  4 . 7 0  1 0 . 1 2  

... XSECTION 2 RUNOFF 1 . 2 4  4 . 2 0  9 . 9 8  
XSECTION 2 ADDHYD 4 . 3 0  4 . 5 6  --- 1 0 . 2 2  

... XSECTION 3 RUNOFF 1 . 8 5  1 . 9 9  1 2 . 3 8  1218  658 .4  

... XSECTION 3 ADDHYD 6 . 1 5  1 . 9 0  1 2 . 6 1  3125  5 0 8 . 1  
STRUCTURE 1 RESVOR 6.15 1 . 5 5  1799.08 24 .52  112  18 .2  -~~ ~ ~~~ 

XSECTION 1 0 4  REAM 6 . 1 5  1 . 5 5  .50  24 .77  112  18 .2  
XSECTION 4 RUNOFF 2 . 5 4  1 . 9 9  .-- 1 2 . 1 5  2180 858.3 

... XSECTION 3 RUNOFF 1 . 8 5  4 . 7 5  1 0 . 0 5  ... XSECTION 4 ADDHYD 8 . 6 9  1 . 6 8  1 2 . 1 5  2180 250 .9  
XSECTION 1 0 6  REACH 8 . 6 9  1 . 6 8  4 . 1 3  12 .15  2180 250 .9  
XSECTION 5 RUNOFF 2 . 0 0  2 . 1 4  --- 1 2 . 0 7  2049 1 0 2 4 . 5  

... XSECTION 5 ADDHYD 1 0 . 6 9  1 . 7 7  1 2 . 1 0  4157 3 8 8 . 9  

... XSECTION 6 RUNOFF 1 .14  1 . 9 1  1 2 . 0 6  1 0 3 1  904 .4  

XSECTION 3 ADDHYD 6 . 1 5  4 . 6 1  .-. 1 0 . 3 4  
STRUCTURE 1 RESVOR 6.15 4 .24  1 8 0 1 . 4 8  1 3 . 2 4  
XSECTION 1 0 4  RFACH 6.15 1 . 8 1  .51  12 .2OF 
XSECTION 4 RUNOFF 2 . 5 4  4 . 7 5  --. 9.62 

XSECTION 6 ADDHYD 11 .83  1 . 7 8  --- 1 2 . 0 9  5213 440.7  
... XSECTION 1 0 6  ADDHYD . O O  1 . 7 8  . O O  0 """" 

... XSECTION 4 ADDHYD 8 . 6 9  2 . 6 7  9 . 8 1  - 

XSECTION 106  REACH 8 . 6 9  2 . 6 7  3 . 0 6  9 . 8 1  
XSECTION 7 RUNOFF .96  1 . 6 1  -.- 11 .93  834 868.8  
XSECTION 7 ACDHYD 1 2 . 7 9  1 . 7 7  -.. 12 .07  5926 463 .3  

... XSECTION 1 0  RUNOFF . 6 7  1 . 8 4  12 .37  405 604 .5  

XSECTION 5 RUNOFF 2 . 0 0  4 . 9 7  --- 9 . 2 6  
... XSECTION 5 ADDHYD 1 0 . 6 9  3 .10  9 . 5 8  

XSECTION 6 RUNOFF 1 . 1 4  4 .64  .-- 9 . 4 9  

XSECTION 1 0 9  REACH . 6 7  1 . 8 4  1 7 6 7 . 8 3  12 .66  375  559 .7  
... XSECTION 9 RUNOFF 1 . 3 9  2 . 1 5  1 2 . 1 5  1 2 9 8  9 3 3 . 8  

XSECTION 1 0 9  ADGHYD 2.06 2 . 0 5  1 7 7 2 . 5 2  1 2 . 2 0  1472  714.6 

... XSECTION 6 ADDHYD 1 1 . 8 3  3 .24  9 . 5 7  
XSECTION 206 ADDHYD . 0 0  3 . 2 4  3 . 0 5  1 3 . 2 4  
XSECTION 7 RUNOFF .96 4 .20  ..- 9 .90  

... XSECTION 7 ADDHYD 12 .79  3 . 3 2  9 . 6 1  

... XSECTION 10  RUNOFP .67  4 . 5 3  1 0 . 1 0  
XSECTION 1 0 8  RE4CH 2 .06  2 . 0 5  1759 .29  1 2 . 2 0  1472  714.6 

... XSECTION 8 RUNOFF 1 .92  2 . 3 1  1 2 . 0 6  2152 1120 .8  

XSECTION 1 0 9  REACH . 6 7  4 . 5 3  1 7 6 7 . 4 7  1 0 . 3 8  
... XSECTION 9 RUNOFF 1 . 3 9  4 . 9 7  9 . 4 8  

XSECTION 109  ADDHYD 2 . 0 6  4 . 8 2  1 7 7 0 . 8 4  9 . 9 6  

XSECTION 1 0 8  ADDHYD 3 . 9 8  2 . 1 8  1762 .24  1 2 . 1 0  3497 878 .6  
... XSECTION 1 0 9  ADGHYD . O O  2 . 1 8  . O O  0 f i * ~ " '  

XSECTION 1 0 7  RERCH 3 . 9 8  2 . 1 7  1759.49 1 2 . 3 8  3 2 2 1  809 .3  
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SELECTED RESULTS OF STANDARD AM, EXECUTIVE CONTROL I N  ORDER PERFORMED. 
A CHARACTER FOLLOWING THE PEAK DISCHARGE TIME RATE (CPSI INDICATES: 

F-FLAT TOP HYDROGRAPH T-TRUNCATED HYDROGRAPH R-RISING TRUNCATED HYDROGRAPH 

XSECTION/ STANDARD PEAK DISCWARGE 
STRU-E CONTROL DRAINAGE RUNOFF .................................... 

I D  OPEPATION AREA AMOUNT ELEVATION TIME RATE RATE 
ISQ MI1 ( I N )  IPTI IHRl (CFSl ICSMl 

ALTERNATE 5 STORM 4 
........................... 

XSECTION 108 REACH 2.06 
XSECTION 8 RUNOFF 1.92 
XSECTION 108 ADDHYD 3.98 
XSECTION 109 ADDHYD .OO 
XSECTION 107 REACH 3.98 

XSECTION 107 ADDHYD 16.77 
STRUCTURE 2 RESVOR 16.77 

RAINFALL OF 15.80 inc'ies AND 

ALTERNnTE 5 STORM 5 
........................... 

XSECTION 101 RUNOFF 1.86 
XSECTION 1 RUNOFF 1.20 
XSECTION 1 ADDHYD 3.06 
XSECTION 2 RUNOFF 1.24 
XSECTION 2 ADDHYD 4.30 

XSECTION 3 RUNOFF 1.85 
XSECTION 3 ADDHYD 6.15 
STRUCTITRE 1 RESVOR 6.15 
XSECTION 104 REACH 6.15 
XSECTION 4 RUNOFF 2.54 

XSECTION 4 ADDHYD 8.69 
XSECTION 106 REAM 8.69 
XSECTION 5 RUNOFF 2.00 
XSECTION 5 ADDHYD 10.69 
XSECTION 6 RUNOFF 1.14 

XSECTION 7 ADDHYD 12.79 

24.00 hr DURATION, BEGINS AT .O hrs 
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SLWt4AP.Y TABLE 1 

SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL I N  ORDER P E R F O R W .  
A CHARACTER FOLLOWING THE PEAK DISCHARGE TIME AM, RATE ICFSl INDICATES: 

P-FLAT TOP HYDROGRAPH T-TRUNCATED HYDROGRAPH R-RISING TRUNCATED HYDROGRAPH 

XSECTION/ STANDARB PEAK DISCHARGE 
STRUCTURE CO-OL DRAIrnGE RUNOFF .................................... 

I D  OPERrZTION AREA AMOUNT ELFlmTION TIME RATE RATE 
ISQ MI1 ( IN1  IFTI (HR1 ICPSl ICSMI 

ALTEXVATE 5 STORM 5 ........................... 
... XSECTION 10 RUNOFF .67 12.84 9.67 895 1335.8 

XSECTION 109 REAM .67 12.67 1770.00 1 0 . 5 0  821 1225.4 
XSECTION 9 RUNOFF 1.39 13.43 ..- 9.24 1990 1431.7 
XSECTION 109 ADDAID 2.06 13.18 1777.54 9.38 2771 1345.1 
XSECTION 108 REACH 2.06 13.01 1761.03 9.00F 2546F 1235.9 

XSECTION 8 RUNOFF 1.92 13.71 -.. 9.11 2827 1472.4 
XSECTION 108 ADDHYD 3.98 13.35 1764.66 9.11 5373 1350.0 
XSECTION 109 ADDHYD .OO 13.35 1767.29 9.46 292 ? - * - + * * *  
XSECTION 107 REAM 3.98 13.33 1762.11 9.62 5249 1318.8 
XSECTION 107 ACDHYD 16.77 9.02 1772.94 9.27 14361 856.4 

STRUCTURE 2 RESVOR 16.77 8.71 1721.85 11.67 9756 581.8 
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m Y  TABLE 3 5n.fMARY TABLE 2 

MODIFIED AlT-KIN REKIH ROUTING I N  ORDER PERFORMED. 
QUESTION MARK (? I  AFTER: OUTFLOW PEAK - MAX. NUMBER ROUTING ITERATIONS USED; 

LENGTH FACTOR - VALUE k' GREATEX THhN 1 . 0 ;  
AlT-KIN COEFF - VALUE C GREATER THAN 0 . 6 6 7 .  

STORM DISCHRRGES (CPSI AT XSECTIONS AND STRUCTLIRES FOR ALL ALTERNATES 
QUESTION MARK ( 1 1  AFTER: OUTFLOW PERK - RISING TRUNCATED HYDROGRAPH. 

XSECTIONI DRAINAGE 
.......... STRUCTURE AK9. STORM NUMBERS 

I D  (SQ MI) 1 4 5 HYDROGRAPH INFORMATION ROUTING PARAMETERS 
....................................................... 

FLOOD INFLOW OUTFLOW Q-A EQ. P W  A m -  
STRUCTURE 2 1 6 . 7 7  

- - 
XSEC -a PMIN ................................. LENGTH RATIO KIN 

I D  LENGTH LENGTH PEAK TIME PEAK TIME COEFF POWER FACTOR Q I I  COEFF 
(FTI  (FTI  (CFSI (HRI (CFSI (EX1 (XI (MI (k'l (Q'l (C l  ALTERNATE 5 

STRUCTURE 1 6 . 1 5  
........................... 

ALTERNATE 5 
BASEFLOW I S  .O CPS 

ALTERNATE 5 STORM 1 
XSECTION 1 3 . 0 6  

ALTERNATE 5 

XSECTION 2 4 . 3 0  

ALTERNATE 5 

XSECTION 3 6 . 1 5  

ALTERNATE ALTERNATE 5 

XSECTION 4 8 . 6 9  

XSECTION 5 1 0 . 6 9  
........................... 

ALTERNATE 5 

XSECTION 6 1 1 . 8 3  
........................... 

ALTE!RNATE 5 
ALTERNATE 5 STORM 5 

XSECTION 7 1 2 . 7 9  

XSECTION 8 1 . 9 2  

ALTERNATE 5 

XSECTION 9 1 . 3 9  



1 2 9 8  7 3 5  1 9 9 0  

XSECTION . 6 7  

ALTERNATE 5 4 0 5  3 1 9  8 9 5  

XSECTION 1 0 1  1 . 8 6  

ALTERNATE 5 1 0 1 1  9 0 8  2 4 7 5  

I XSECTION 1 0 4  6 . 1 5  

TR20 .................................................................. SCS - 
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SUMMARY TABLE 3 - 
------..~~.~~-- 

SWEX DISCHAEGES (CPSI AT XSECTIONS AND STRUCWRES FOR ALL UTERINATES 
QUESTION MRRK ( > I  A F T W :  OUTFLOW PEAK - RISING TRUNCRTm HYDROGEAPH. 

XSECTIONI DRAINAGE 
STRUCTURE AREA STORM m E R S . . . . . .  .... 

I D  (SQ MI) 1 4 5 

XSECTION 1 0 4  6 . 1 5  

ALTERNATE 5 1 1 2  1 1 5  1 1 5  

XSECTION 1 0 6  .OO 

ALTERNATE 5 0 1 3 7 5  7 3 0 8  

XSECTION 1 0 7  1 6 . 7 7  

ALTERNATE 5 8 1 9 1  5 4 8 3  1 4 3 6 1  

XSECTION 1 0 8  3 . 9 8  

ALTERNATE 5 3 4 9 7  2 0 8 0  5 3 7 3  

XSECTION 1 0 9  . 0 0  
........................... 

ALTERNATE 5 0 0 2 9 2  
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END OF 1 JOBS IN MIS RUN 

SCS TR-20, VERSION 2.04TEST 
PILES 

INPUT = SBTZOBP4 .DAT , GIVEN DATA FILE 
OUTPUT r SBTZOBP4 .OUT , DATED 09/18/**,09:24:47 

PILES GENXRATED - DATED 09/18/'*,09:24:47 

NONE! 

TOTAL NUMBER OF WNINGS = 17, MESSAGES = 6 

JOB ENDED AT 09:24:48 
**' TR-20 RUN COMPLETED '*' 





8 1 7 6 2 .  5156.98 779 .  
9 ENDTBL 
2 XSECTN 1 0 8  1 . 0  9 ENDTBL 

6 RUNOFF 1 1 0 1  5 1 . 8 6  
6 RUNOFF 1 1 6 1 .2  
6ADDKYD4 1 5 6 7  
6 R!G%CH 3 1 0 2  7 5 2500.  
6 RUNOFF 1 2 6 1 . 2 4  
6ADDHYD4 2 5 6 7  
6 REACH 3 1 0 3  7 5 2500. 
6 RUNOFF 1 3 6 1 . 8 5  
6liDDHYD4 3 5 6 7  ~ ~ ~ - - ~ ~ - -  ~ 

6 SAVMOV 5 1 7 6 

6 RUNOFF 1 4 6 2 . 5 4  
6 ADDHYD 4 4 5 6 7 
6 DIVERT 6 1 0 4  7 5 2 3454 .  
6ADDHYD4104  1 2 4  
6 REAM 3 1 0 6  5 3 3700.  
6 RUNOFF 1 5 6 2 .  
6ADDHYD4 5 3 6 7  
6 DIVERT 6 1 0 6  7 5 2 6296 .  
6 RUNOFF 1 6 6 1 . 1 4  
6 ADDHYD 4 6 5 6 7 

9 ENDTBL 
3 STRUCT 0 1  
8 1791 .94  0 . 0 0  0 . 0  6 SAVMOV 5 6 7 5 

6ADDHYD4106  4 2 7  
6 S A U N O V 5 1 0 6  7 1 
6 RUNOFF 1 7 6 . 96  
6 ADDKYD 4 
6 SAVMOV 5 
6 RUNOFF 1 
6 DIVERT 6 
6 PEXB 3 
6 RUNOFF 1 
6 ADDHYD 4 
6 DIVERT 6 
6 REACH 3 
6 RUNOFF 1 
6 ADDHM) 4 

9 ENDTBL 
3 STRUCT 0 2  
8 1 6 9 6 .  0 . 0  0 . 0  
8 1700 .  40.8 1 7 2 . 1  
8 1701.4  42.8 273.25 
8 1704.  487 .2  482 .24  

6 ADDKYD 4 1 0 9  3 4 5 
6 SAVNOV5 1 0 6  5 3 
6 DIVERT 6 1 0 8  7 5 4 5253 .  
6 REACH 3 1 0 7  5 6 5300 .  
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6 SAVXOV 5 2 7 6 
6 RESVOR 2 2 6 7 1696. 1 1 0 1 0 1  
ENDATA 

7 INCRm 6 .20 EXECUTIVE CONTROL INCREM MAIN TIME INCRFMENT = .200 HOURS 
7 COMPUT 7 101 2 3.94 1.0 2 2 05 01 

ENDCME 1 
7 COMPUT 7 101 2 
ENDCMT 1 

EXECUTIVE CONTROL COMPUT FROM XSECTION 101 TO STRUCTURE 2 
STARTING TIME = .OO RAIN DEPTH = 3.94 RAIN DURATION = 1.00 
ANT. RUNOFF COND. = 2 WAIN TIK3 INC- = ,200 HOURS 
ALTEXNkl'E NO. = 5 STORM NO. = 1 RAIN TABLE NO. = 2 

ENDSOB 2 

If+*l.* ~ ~ * * M ~ * M . ~ ~ * * ~ ~ ~ ~ ~ ~ ~ ~ * + E N D  0p 80-80 LIST~**~****~~*~~*~ENDENDENDENDENDENDENDENDENDENDENDENDENDENDENDEND OPERATION RUNOPP XSECTION 101 

PEAK TIME(HRS) PEAK DISCHRRGE (CPS) PEAK ELEVATION(PEET1 
12.58 i010.6 (RUKOPP) 
21.76 50.9 (RUNOFF) 
23.77 43.5 (RUNOFF) 

RUNOPP ABOVE BASEELOW (BASEPLOW = .OO CPSI 
1.99 WATERSHED INCHES; 2390 CPS-HRS; 197.5 ACRE-FEET. 

DURATION(HRS) 2 4 6 8 10 12 14 16 
PLOWICFSI 288 118 82 62 51 44 23 5 

OPERATION RUNOPP XSECTION 1 

PEAK DISCHRRGE ICFSI PEAK ELEVATIONIE'EETI 
(RUNOFF) 
(RUNOFF) 
(RUNOFF) 

RUNOFF ABOVE BASEPLOW !BASEFLOTd = .00 CPSI 
1.91 WATERSHED INCHFS; 1481 CPS-HRS; 122.4 ACRE-FEET. 
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PERK TIMElHRSl PEAK DISCHARGEICPSI PEAK ELEVATIONIPEETl 
12.37 1728.9 (NULL1 
21.68 83.5 (NULL1 
23.69 71.5 (NULL1 

RUNOPP ABOVE BASEPLOW IBASEELOW = .OO CFSl 
1.96 WATERSHED INCHES; 3870 CPS-HRS; 319.8 ACRE-PET 

OPERATION RUNOFF XSECTION 2 

PEAK TIMElHRSl PEIiK DISCHARGEICES1 PEAK ELEVATIONIFEETI 
12.18 808.7 I RUNOFPI 

RUNOFF ABOVE BASEFLOW IBASEPLOW = .OO CFSl 
1.62 WATERSHED INCHES; 1297 CPS-HRS; 107.2 ACRE-FEET. 

OPEWLTION ADDHYD XSECTION 2 

PEAK TIMElHRSl PEAK DISCmRGE ICFSI PEAK ELEVATIONIFEETl 
12.48 2188.1 INULLI 
21.71 114.2 !NULL1 
23.71 97.7 (NULL1 

RUNOFF ABOVX BASEFLOW (BASEFLOW = .00 CFSI 
1.86 WATERSHED INCHES; 5167 CFS-HRS; 427.0 ACB-FEET. 

DURATION(HRS1 2 4 6 8 10 12 14 16 
FLOW(CPS1 594 257 182 138 114 98 45 6 

DURATIONIHRS) 18 
FLOW(CFS1 0 

OPERATION RUNOFF XSECTION 3 

~ 

SIGNAL BUTTE PRS WIPASS NTN DIVERSION - RECREATED BY WOODIPATE VERSION 
09/18/** ORIGINAL DESIGN CONDITIONS + NEW STAGE-STORAGE CURVES SBTR20bP2.04TEST 
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PEAK TIME(HRS1 PERK DISCHARGEICPSI PEAK ELEVATION(FEET1 
12.38 1217.7 IRUNOPPl 
21.78 50.8 IRUNOFP) 
23.77 43.5 [RUNOFF) 

RUNOPP ABOVE BASEPLOW IBASEELOW = .OO CFSI 
1.99 WATmSHED INCHES; 2377 CFS-HRS; 196.4 ACRE-PEET. 

DURATIONIHRSI 2 4 6 8 10 12 14 16 
PLOWICPS) 255 114 79 61 51 44 23 3 

DURATION(HRS1 17 
PLOwlCPSl 0 

OPERATION ADDHYC XSECTION 3 

PEAK TIME (mS1 
12.61 
21.80 
23.80 

PERK DISCHARGE (CPSl PEAK ELEVATIONLFEETI 

HYDROGRAPH POINTS FOR ALTERNATE = 5, STORM = 1 
HRS NAIN TIME INCREMENT = ,200 hr, DRAINAGE AREA = 6.15 SQ.MI. 
8.60 CPS .31 .92 2.12 4.01 6.94 10.81 15.99 22.50 
10.20 CFS 30 40 54 70 91 119 157 236 
11.80 CFS 493 1170 2128 2895 3125 2936 2561 2147 
11.40 CFS 1751 1414 1156 961 813 703 619 555 -- -~ - - -  - ~- - ~ - ~  

15.00 CFS 507 468 437 410 386 364 343 325 
16.60 CFS 309 296 286 279 273 267 260 252 
18.20 CPS 244 235 226 218 211 206 203 201 
19.30 CPS 199 195 190 186 182 178 174 168 
21.40 CFS 165 164 165 164 162 159 156 153 
23.00 CPS 149 144 141 140 141 140 136 125 
74.60 CFS 104 79 56 39 26 17 11 7 . ~ - ~ 

26.20 CFS 4.36 2.81 1.80 1.15 .74 .48 

RUNOFF ABOVE BASEFLOW IBASEPLOW = .00 CFSI 
1.90 WATERSFEE INCHES; 7544 CPS-HRS; 623.4 ACRE-FEET. 

DURATIONIHRSI 18 18 
FLOWICFSI 1 0 

*" MESSAGE - STRUCTURE 1, U S W  ENTERED STMTING ELEVATION OR STRUCTURE TABLE 
STmTS 2.16 FEET BELOW ASSIiMED CREST ELEVATION AT 1794.10. 
THIS CAN DECREASE OUTFLOW RYDROGmPH VOLUME. *** 
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OPERATION RESVOR STRUC'IVPZ 1 

PEAK TINEIHRSI 
24.52 

PEAK DISCHARGE(CPS1 PEAK ELEVATIONIPEETI 
112.2 1799.08 

HYDROGRAPH POINTS FOR ALTB!NATE = 5, STORM = 1 
HRS MAIN TIME INCREldENT = .200 hr, DRAINAGEARE?.= 6.15SQ.MI 
11.80 CPS .DO .01 .01 .02 57.27 93.53 96.99 99.54 
13.40 CPS 102 103 104 105 106 106 107 107 
15.00 CPS 107 108 108 108 109 109 109 109 
16.60 CPS 109 110 110 110 110 110 110 110 
i* 2" cF!q 110 111 111 111 111 111 111 111 . . . . . . . -- - - -  

19.80 CPS 111 ill Ill 111 111 112 112 112 
21.40 CPS 
23.00 CFS 
24.60 CFS 
26.20 CFS 
27.80 CPS 
29.40 CPS 
31.00 CFS 
32.60 CPS 
34.20 CPS 
35.80 CFS 
37.40 CFS 106 106 106 106 106 106 106 106 
39.00 CPS 106 106 106 105 105 105 105 105 
20.60 CFS 105 105 105 105 105 105 104 104 .~ ~~ --. 
42.20 CFS 104 104 104 104 104 104 104 104 
43.80 CPS 104 103 103 103 103 103 103 103 
45.40 CFS 103 103 103 103 102 102 102 102 
47.00 CFS 102 102 102 102 102 101 101 101 
48.60 CFS 101 101 101 101 101 101 100 100 
50.20 CFS 100 100 100 100 100 100 100 99 
51.80 CPS 99.30 99.19 99.08 98.97 98.86 98.74 98.63 98.52 - -  ~ ~ ~-~ 

53.40 CPS 
55.00 CPS 
56.60 CPS 
58.20 CFS 
59.80 CPS 
61.40 CFS 
63.00 CFS 
64.60 CFS 
66.20 CPS 
67.80 CPS 
69.40 CFS 
71.00 CPS 
72.60 CPS 
74.20 CPS 
75.80 CPS 

79.00 CPS 17.98 17.66 17.34 17.03 16.73 16.43 16.13 15.84 
80.60 CPS 15.56 15.28 15.00 14.73 14.47 14.21 13.96 13.71 
81.20 CPS 13.46 13.22 12.98 12.75 12.52 12.30 12.07 11.86 - -  - 

83.80 CPS 11.65 11.44 11.23 11.03 10.83 10.64 10.45 10.26 
85.40 CPS 10.08 9.89 9.72 9.54 9.37 9.20 9.04 8.88 
87.00 CFS 8.72 8.56 8.41 8.26 

RUNOFF ABOVE BASEPWW (BASEFLOW = .00 CPS) 
1.55 WATEUSHED INMES; 6170 CPS-HRS; 509.9 ACm-FEET. 

DURRTION(HRS1 72 75 
PLOWlCPS) 11 8 TRUNCATED 

*" WARNING - XSECTION 104, INmFPICIENT LOW FLOW RATING, PEAK FLOW LESS THAN 
2ND TABLE VALUE. THIS REACH ROUTING MElY BE INCORRECT, 
UNLESS NEW RATING TABLE VALUES INSERTED. e * .  

OPERATION RmCH XSECTION 104 

PEM TIMEIHRS) PEAK DISCHARGEiCFSl PEAK ELEVATION!FEET) 
24.77 112.2 .50 

RUNOPP ABOVE BASEFLOW (BASEFLOW = .OO CFS) 
1.55 WATERSHED INCHES; 6168 CPS-HRS; 509.8 ACRE-FEET. 

75 
8 TRUNCATED 

OPERATION RUNOFF XSECTION 4 

PEAK TIMEIHRSI 
12.15 
19.31 
21.61 
23.61 

PEAK DISCHARGE ICPSI PEAK ELEVATION(FEET1 
2179.9 (RUNOFF1 
83.4 LRUNOFP) 

RUNOFF MOVE BASEPLOW (BASEPLOW = .OO CFS) 
1.99 WATERSHED INCHES; 3255 CFS-HRS; 269.0 ACRE-FEET. 

77.40 CPS 
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OPERATION ADDHYD XSECTION 4 

PERX TIMEIHRSl PEAK DISCHRRGE (CFSI PEAK ELEVATION(PEET1 
12.15 2179.9 INULLI 
19.36 194.3 (NULL1 
21.61 183.1 (NULL1 
23.61 173.4 (NULL1 

RUNOFF ABOVE BASEPLOW (BASEPLOW = .00 CFS) 
1.68 WATERSHED INCHES; 9423 CPS-HRS; 778.8 ACW-FEET. 

DURATION(HRS1 8 16 24 32 40 48 56 64 
ELOW(CPS) 194 111 107 104 100 95 74 29 

DURATION(HRS) 72 78 
FLOWICFSI 15 8 TRUNCATED 

"* WARNING - ROUTING COEPFICIENT 1CI EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INCREMENT FOR XSECTION 106. *** 

OPERATION REACH XSECTION 106 

PEAK TINEIHRSI 
12.15 
19.36 
21.61 

PEAK DISCFAFGE(CFS1 PEAK ELEVATION(FEET1 
2179.9 4.13 
194.3 .66 
183.1 .62 

RUNOFF ABOVE BASEFLOW (EASEPLOW = .OO CFSI 
1.68 WATERSHED INCHES; 9423 CFS-HRS; 778.8 ACRE-FEET 

DURATIONiHRSi 72 78 
FLOW(CFS1 15 8 TRUNCATED 

a Tp2Q ............................................................. • ----- sc. 
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PEAK TIME(HRS1 
12.07 

PEAK DISCHARGE(CPS1 PEAK ELEVATION(PEET) 
2048.6 (RUNOFPI 

(RUNOFF) 
(RUNOPPI 
(RUNOPPI 

RUNOFF ABOVE BASEPLOW (BASEFLOW = .OO CFSI 
2.14 WATERSHED INMES; 2762 CPS-HRS; 228.2 ACICRE-FEET. 

OPEPATION ADDHYD XSECTION 5 

PEAK TIME (HRSI PEAK DISCHRRGE (CFSI PEAK ELEVATIONLPEET) 
4157.5 (NULL) 
262.5 (NULL1 
242 .O (NULL1 

RUNOFF ABOVE BASEPLOW (BASEPLOW = .00 CPS) 
1.77 WATERSHED INCHES; 12182 CPS-HRS; 1006.7 ACRE-FEET. 

DURATIONIHRS) 72 79 
FLOW(CPS1 15 9 TRUNCATED 

OPEPATION RUNCFP XSECTION 6 

PEAK TIME IHRSI PEAK DISCHRRGE(CPS1 PEAK ELEVATION(FEET1 
1030.8 (RUNOPE) 
36.7 (RUNOPPl 
31.9 (KUNOPP) 
27.4 (RUNOFF) 

RUNOFP ABOVE BASEFLOW (BASEFLOW = .00 CPS) 
1.91 WATERSHED INCHES; 1408 CFS-HRS; 116.3 ACRE-FEET. 

OPERATION RUNOFF XSECTION 5 
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OPERATION ADDHYD XSECTION 6 

PEAK TIME IHRSI PEXK DISCIIARGEICFSI PEAK ELEVATIONIPEET) 
12.09 5213.0 (NULL) 
19.34 299.2 (NULL) 
21 . 5 R  273.9 (NULL) 

RUNOFF ABOVE BASmLOW IBASEPLOW = .OO CFSl 
1.78 WATERSHED INMES; 13582 CPS-HRS; 1122.4 ACRE-FEET. 

DURATIONIHRS) 72 79 
FLOW(CFS1 15 9 TRUNCATED 

OPERATION ADDHYD XSECTION 106 

*'* MESSAGE - HYDROGRRPH CONTUNS NO PLOW 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFSI 
399 CFS-HRS; 1122.4 ACRE-FEET 

OPEWITION RUNOFF XSECTION 7 

PEAK TIME IHRSI 
11.93 
16.90 
19.31 
20.31 
21.43 
22.30 

PEAK DISCHARGEICPS) PEAK ELEVATIONIPEETI 
833.8 (RUNOFF) 

(RUNOFF) 
(RUNOFF1 
(RUNOFF) 
(RUNOFF) 
lRUNOFF1 
(RUNOFF) 

RUNOFF ABOVE BASEPLOW IBASEFLOW = .OO CFSl 
1.61 WATF.RSHED INCHES; 996 CFS-HRS; 82.3 ACRE-PET 

DURATIONIHRS) 2 4 6 8 10 12 14 15 
FLOWICPS) 84 46 35 28 24 20 4 0 

WAPXING - MAIN TIME INCREMENT I .ZOO1 IS GREATER TFAN 50% OF THE 
TIME OF CONCENTRATION I ,231 FOR SUBWATERSHED XSECTION 7. 
THIS WILL REDUCE THE COMPUTED PEAK BY ABOUT -3.0%. * * *  

OPEPATION ADDHYD XSECTION 7 

HYDROGRRPH POINTS FOR ALTERNATE = 5, STORM = 1 
HRS ?&&IN TIME INCREldENT = ,200 hr, DRAINAGE AREA = 12.79 
7.60 CFS .07 .64 1.12 2.62 5.55 7.58 13.30 
9.20 CPS 25 36 43 57 68 87 113 
10.80 CPS 182 221 297 410 898 3627 5784 
12.40 CFS 3395 2284 1618 1249 1045 893 815 
14.00 CFS 677 638 601 580 554 536 517 
15.60 CPS 479 454 437 424 411 405 403 
17.20 CPS 397 386 379 367 357 347 335 
18.80 CFS 328 327 327 327 326 315 307 
20.40 CFS 302 300 289 281 284 294 298 
22.00 CFS 281 278 277 275 264 255 258 
23.60 CFS 272 263 255 217 158 129 118 
25.20 CFS 113 112 112 112 112 112 112 
26.80 CFS 112 111 111 111 111 111 111 
28.40 CFS 111 111 111 110 110 110 110 
30.00 CPS 110 110 110 110 110 110 109 
31.60 CFS 109 109 109 109 109 109 109 
? ?  70 CPS 109 108 108 108 108 108 108 .. . ... 
34.80 CPS 108 108 108 107 107 107 107 
36.40 CPS 107 107 107 107 107 107 106 
38.00 CPS 106 106 106 106 106 106 106 
39.60 CPS 106 105 105 105 105 105 105 
41.20 CFS 
42.80 CFS 
44.40 CFS 
46.00 CFS 
47.60 CFS 
49.20 CFS 
50.80 CFS 
52.40 CFS 
54.00 CFS 
55.60 CFS 
57.20 CFS 
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58.80 CPS 95.48 95.35 95.22 95.09 94.96 94.83 94.70 94.57 
60.40 CPS 94.44 94.32 94.19 94.06 93.93 93.80 93.67 93.55 
~~ -~ ~ 

62.00 CPS 
63.60 CPS 
65.20 CFS 
66.80 CPS 
68.40 CPS 
7""" cps . . . . . .. . ~~~- ~ - ~ 

71.60 CPS 40.95 39.92 38.91 37.93 36.98 36.05 35.14 34.26 
73.20 CPS 33.39 32.55 31.74 30.94 30.16 29.40 28.66 27.94 
74.80 CPS 27.24 26.55 26.02 25.54 25.08 24.63 24.18 23.75 
76.40 CPS 23.33 22.91 22.50 22.09 21.70 21.31 20.92 20.55 . .~ ~ - -  

78.00 CFS 20.18 19.82 19.46 19.11 18.77 18.43 18.10 17.78 
79.60 CFS 17.46 17.15 16.84 16.54 16.24 15.95 15.66 15.38 
81.20 CPS 15.11 14.84 14.57 14.31 14.05 13.80 13.55 13.31 
82.80 CPS 13 .07 12.84 12.60 12.38 12.16 11.94 11.73 11.52 
84.40 CPS 11.31 11.10 10.91 10.1 10.52 10.33 10.14 9.96 
86.00 CPS 9.78 9.61 9.44 9.27 9.10 8.94 8.78 

RUNOFF ABOVE BASEPLOW (BASEFLOW = .oo CPS) 
1.77 WATERSHED INCHES; 14578 CPS-HRS; 1204.7 ACRE-FEET. 

DURATION(HRS1 8 16 24 32 40 48 56 64 
PLOW(C?S) 327 112 108 104 100 96 83 33 

DURATION(HRS) 72 79 
FLOWLCPSI 15 9 TRUNCATED 

OPERATION RUNOFF XSECTION 10 

PEAK TIME lHRS1 PEAK DISCmRGE(CFS1 PEAK ELEVATIONIFEETI 
12.37 405.0 (RUNOFF1 
21.77 17.7 (RUNOFF) 
23.76 15.2 (RUNOFF1 

RUNOFF ABOVE BASEPLOW (BASEPLOW = .00 CFS) 
1.84 WATERSHED INCHES; 794 CFS-HRS; 65.6 ACRE-FEET. 

DURATION(HRS1 2 4 6 8 10 12 14 16 
FLOW(CFS) 86 38 27 21 18 15 7 0 

OPERATION REACH XSECTION 109 

PEAK TIME (HRSI 
12.66 
22.00 

PEAK DISCHARGE (CPS) PEAK ELEVATION(FEET) 
375.1 1767.83 

RUNOPP ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.84 WATERSHW INCHES; 795 CPS-HRS; 65.7 ACRE-FEET. 

DURATIONIHRS) 2 4 6 8 10 12 14 16 
PLOWICPSI 82 38 28 21 18 15 6 1 

OPERATION RUNOFF XSECTION E 

PEPX TIME(HRS1 PEAK DISCHARGE(CPS1 PEAK ELEVATION(FEET1 
12.15 1297.5 (RUNOFF) 
21.61 40.5 I RUNOFF 1 
23.61 34.7 (RUNOPP) 

RUNOFP ABOVE BASEPLOW (BASEPLOW = .OO CFSI 
2.15 WATERSHD INCHES; 1926 CPS-HRS; 159.1 ACRE-FEET. 

OPERliTION ADDHYD XSECTION 109 

PEAK TIME(HRS1 
12.20 
21.61 
23.61 

PEAK DISCHARGE (CFSl PEAK ELEVATION(PEET1 
1471.5 1772.52 
57.8 1765.06 
49.5 1764.94 

RUNOFF ABOVE BASEPLOW (BASEFLO'II = .OO CPSI 
2.05 WATERSHED INCHES; 2723 CFS-HRS; 225.1 ACRE-FEET. 

**' WARNING - ROUTING COEFFICIENT (Cl EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INCREMENT FOR XSECTION 108. * * *  

OPERATION REACH XSECTION 108 
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PEAK TIME (WSI PEAK DISCWGE(CPS1 PEAK ELEVATIONIFEETI 
12.20 1471.5 1759.29 
21.61 57.8 1754.63 
23.61 49.5 1754.50 

RUNOFF ABOVE BASEPLOW IBASEPLOW = .OO CFSI 
2.05 WATERSHED INCHES; 2723 CFS-WS; 225.1 ACRE-FEET. 

DITRATION(HRS1 2 4 6 8 10 12 14 16 
FLOWICPSI 264 126 90 69 58 51 29 7 

DURATIONIHRSI 18 
PLOW I CFSI 0 

OPERATION RUNOFF XSECTION 8 

PEAK TIhlE(M(S1 PEAK DISCHARGE (CPSI PEAK ELEVATION(FEET1 
12.06 2151.5 (RUNOFF) 
19.32 67.7 (RUNOFF) 
21.55 58.5 (RUNOFF) 
23.55 50.2 IRUNOFFI 

RUNOFF ABOVE BASEPLOW (BASEFLOW = .OO CFSI 
2.31 WATFXSHED INCHES; 2867 CFS-HRS; 236.9 ACRE-FEET. 

DURATION(HRS1 2 4 6 8 10 12 14 16 
FLOWICPSI 224 129 92 68 60 51 42 12 

OPERATION ADDHYD XSECTION 108 

PEAK TIMEIWSI PEAK DISCHARGE(CFS1 PEAK ELEVATION(PEET1 
12.10 3497.3 1762.24 
21.57 116.3 1755.07 
23.57 99.7 1754.96 

HYDROGRAPH POINTS FOR ALTERNATE = 5, STORM = 1 
HRS MAIN TIME INCREMENT = ,200 hr, DRAINAGE ARE?. = 3.98 SQ.MI 
7.00 CFS .03 .73 2.13 2.98 5.42 7.40 10.22 15.13 
8.60 CFS 18.22 23.62 28.16 33.27 41.22 46.53 56.04 64.38 

10.20 CPS 76 95 109 140 168 212 287 504 
11.80 CPS 1969 3349 3373 2310 1686 1259 952 768 
13.40 CPS 623 536 461 407 372 339 318 298 
15.00 CPS 282 269 253 242 227 215 206 196 
16.60 CFS 191 188 187 183 177 172 165 159 
18.20 CPS 153 146 141 139 138 137 137 136 

19.80 CPS 130 125 123 121 120 114 109 109 
21.40 CFS 114 116 112 108 106 105 103 98 
23.00 CFS 92.15 92.36 97.41 99.62 95.49 90.80 74.58 41.46 
24.60 CFS 22.06 12.82 7.50 4.27 2.43 1.39 .78 .45 

RUNOFF ABOVE BASEFLOW IBASEELOW = .OO CPSI 
2.18 WATERSHED INCHES; 5610 CFS-HRS; 463.6 ACRE-FEET. 

DURATIONIHRSI 18 19 
PLOW(CFS1 2 0 

OPERATION ADDHYD XSECTION 109 

"' MESSAGE - HYDROGRAPH CONTAINS NO FLOW +**  

RUNOFF ABOVE BASEFLOW [BASEELOW = .OO CPSI 
99 CPS-HRS; 463.6 ACRE-FEET. 

OPERATION REACH XSECTION 107 

PEAK DISCHARGE(CFS1 PEAK ELEVATION(FEET1 
3221.0 1759.49 
115.2 1750.83 
98.6 1750.65 

HYDROGRAPH POINTS FOR ALTERNATE = 5, STORM = 1 
HIS MIN TIME INCREMENT = ,200 hr, DRAINAGE AREA = 3.98 SQ.MI. 
7.20 CFS .03 .53 1.66 2.60 4.60 6.59 9.17 13.40 
8.80 CFS 16.83 21.65 26.28 31.25 38.34 44.16 52.60 60.97 
10.40 CFS 72 88 103 129 157 196 260 433 
12.00 CFS 1524 2821 3214 2572 1942 1457 1098 864 
13.60 CPS 693 582 496 433 389 353 328 307 
15.20 CPS 289 275 259 247 233 220 210 200 
16.80 CFS 194 190 188 185 179 174 168 162 
18.40 CFS 156 148 143 140 138 137 137 136 
20.00 CFS 132 127 124 122 121 116 111 109 
21.60 CFS 113 115 113 109 107 105 104 99 
23.20 CPS 94.24 92.90 96.10 98.60 96.39 92.42 79.74 52.54 
24.80 CFS 30.88 18.04 10.55 6.08 3.49 1.99 1.13 .65 
26.40 CFS .37 

RUNOFF ABOVE BASEPLOW (BASEFLOW = .OO CFSI 
2.17 WATERSXED INCHES; 5580 CFS-HRS; 461.1 ACRE-FEET. 
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OPERATION ADDWE XSECTION 107 

PEAK TIMBIHRSI PEAK DISCHARGE(CPS) PEAK ELEVATIONIPEET) 
8191.5 1765.61 
410.9 1752.70 
368.5 1752.48 

HYDROGPAPH POINTS FOR ALTERNATE = 5, STORM = 1 
WRS MAIN TIME INC-NT = ,200 hr, DRAINAGE AREA = 16.77 SQ.NI. 
7.20 CPS .03 .53 1.73 3.23 5.72 9.21 14.72 20.98 
8.80 CPS 30 40 52 67 82 101 121 147 
10.40 CPS 185 222 285 350 453 606 1158 4061 
12.00 CPS 7309 8166 6609 4856 3560 2706 2144 1756 
13.60 CPS 1508 1314 1173 1071 990 933 882 843 
15.20 CPS 806 769 738 702 670 643 620 605 
16.80 CFS 597 593 584 570 558 541 525 509 
18.40 CFS 491 478 471 467 466 465 463 451 
20.00 CPS 439 430 426 422 410 397 395 404 
21.60 CPS 411 404 394 387 384 380 368 354 
23.20 CPS 353 362 368 362 351 310 238 181 
24.80 CPS 149 132 123 118 116 114 113 112 
26.40 CFS 112 112 112 111 111 111 111 111 
28.00 CPS 111 111 111 111 111 110 110 110 
29.60 CPS 110 110 110 110 110 110 110 110 
31.20 CPS 109 109 109 109 109 109 109 109 
32.80 CFS 109 109 109 108 108 108 108 108 
34.40 CFS 108 108 108 108 108 107 107 107 
36.00 CFS 107 107 107 107 107 107 107 107 
37.60 CFS 106 106 106 106 106 106 106 106 
39.20 CPS 106 106 106 105 105 105 105 105 
40.80 CFS 105 105 105 105 105 105 104 104 
42.40 CFS 104 104 104 104 104 104 104 104 
44.00 CFS 104 103 103 103 103 103 103 103 
45.60 CFS 103 103 103 103 103 102 102 102 
47.20 CFS 102 102 102 102 102 102 101 101 
48.80 CFS 101 101 101 101 I01 101 100 100 
50.40 CFS 100 100 100 100 100 100 100 99 
52.00 CPS 99.35 99.23 99.12 99.01 98.90 98.79 98.67 98.56 
53.60 CPS 98.45 98.34 98.23 98.12 98.01 97.90 97.79 97.68 
55.20 CPS 97.57 97.46 97.34 97.23 97.12 97.01 96.90 96.80 
56.80 CPS 96.69 96.58 96.47 96.36 96.25 96.13 96.00 95.88 ~-~ 

58.40 CPS 95.74 95.61 95.48 95.35 95.22 95.09 94.96 94.83 
60.00 CPS 94.70 94.57 94.44 94.32 91.19 94.06 93.93 93.80 

61.60 CPS 93.67 93.55 93.42 93 .29 93.16 93 .04 92.91 92.78 
63.20 CPS 92.65 92.53 92.40 92.28 92.15 92.02 91.90 91.77 
64.80 CFS 91.65 91.52 91.40 91.27 89.72 87.43 84.99 82.57 
66.40 CPS 80.19 77.89 75.64 73.63 71.74 69.93 68.17 66.45 
68.00 CPS 64.78 63.15 61.56 60.01 58.50 57.03 55.59 54.19 
69.60 CPS 52.83 51.50 50.21 48.94 47.71 46.51 45.34 44.20 
71.20 CFS 43.09 42.00 40.95 39.92 38.91 37.93 36.98 36.05 
72.80 CFS 35.14 34.26 33.39 32.55 31.74 30.94 30.16 29.40 
74.40 CPS 28.66 27.94 27.24 26.55 26.02 25.54 25.08 24.63 
76.00 CFS 24.18 23.75 23.33 22.91 22.50 22.09 21.70 21.31 
77.60 CPS 20.92 20.55 20.18 19.82 19.46 19.11 18.77 18.43 
79.20 CPS 18.10 17.78 17.46 17.15 16.84 16.54 16.24 15.95 
80.80 CPS 15.66 15.38 15.11 14.84 14.57 14.31 14.05 13.80 
82.40 CFS 13.55 13.31 13.07 12.84 12.60 12.38 12.16 11.94 
84.00 CFS 11.73 21.52 11.31 11.10 10.91 10.71 10.52 10.33 
85.60 CPS 10.14 9.96 9.78 9.61 

RUNOPP ABOVE BASEPLOW (BASEFLOW = .OO CFS) 
1.87 WATWSHW INCHES; 20209 CPS-HRS; 1670.0 ACRE-FEET. 

DmTION(HRS1 72 78 
PLOW(CPS1 16 10 TRUNCATED 

OPERATION RESVOR STRUClTFS 2 

PEAK TIME (HRS) PEAK DISCHARGE ICFS) PEAK ELEVATIONIFEETI 
17.82 539 .Y 1707.17 

HYDROGRAPH POINTS FOR ALTERNATE = 5, STORM = 1 
KRS MAIN TIME INCREMENT = ,200 hr, DRAINAGE ARE?. = 16.77 SQ.MI. 
7.40 CFS .OO .01 .02 .03 .06 .ll .18 .28 
9.00 CFS .41 .59 .82 1.11 1.46 1.89 2.41 3.05 
10.60 CFS 3.83 4.81 6.03 7.58 9.62 13.03 23.18 41.18 
12.20 CFS 137 388 494 505 512 517 521 525 
13.80 CFS 527 529 531 532 533 534 535 536 
1 5 . 6 0  CPS 537 537 538 538 539 539 539 539 .- ~~ ~ - -  

17.00 CFS 540 540 540 540 540 540 540 540 
18.60 CFS 540 539 539 539 539 539 538 538 
20.20 CFS 538 537 537 537 536 536 536 535 
21.80 CFS 535 535 534 534 533 533 532 532 
23.40 CFS 531 531 530 530 529 529 528 527 
25.00 CFS 526 524 523 522 521 520 519 518 
26.60 CFS 516 515 514 513 512 511 510 509 
28.20 CPS 507 506 505 504 503 502 501 500 
29.80 CFS 499 497 496 495 494 493 492 491 
31.40 CPS 490 489 488 481 468 456 444 432 
33.00 CPS 421 410 400 390 380 371 362 353 
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34.60 CPS 344 336 328 321 313 306 299 293 
36.20 CPS 286 280 274 268 263 257 252 247 
37.80 CFS 242 238 233 229 224 220 216 213 
39.40 CPS 209 205 202 198 195 192 189 186 
41.00 CPS 183 181 178 176 173 171 1 6 8 ,  166 
42.60 CFS 164 162 160 158 156 154 153 151 -- ~~ ~-~ - ~ - - - ~ 

44.20 CPS 149 148 i46 145 143 142 -141 139 
45.80 CPS 138 137 136 134 133 132 131 130 
47.40 CPS 129 128 127 127 126 125 124 123 
49.00 CPS 122 122 121 120 120 119 118 118 
50.60 CPS 
52.20 CFS 
53.80 CPS 
55.40 CPS 
57.00 CFS 
58.60 CFS 
60.20 CFS 
61.80 CPS 
63.40 CFS 
65.00 CPS 
66.60 CPS 93.68 93.10 92.46 91.78 91.05 90.29 89.50 88.67 
68.20 CPS 87.82 86.94 86.04 85.11 84.17 83.20 82.23 81.24 
69.80 CPS 80.23 79.22 78.19 77.16 76.12 75.08 74.03 72.98 
71.40 CPS 71.93 70.88 69.83 68.78 67.73 66.68 65.64 64.60 
73.00 CFS 63.57 62.54 61.52 60.51 59.50 58.50 57.51 56.52 
74.60 CPS 55.55 54.58 53 .63 52 .68 51.75 50.84 49.94 49.06 
76.20 CFS 48.19 47.34 46.50 45.68 44.87 44.08 43.30 42.80 
77.80 CPS -42.79 42.78 42.78 42 .77 42.76 42.75 42.74 42.74 
79.40 CPS 42.73 42.72 42.71 42.70 42.70 42.69 42.68 42.67 
81.00 CFS 42.66 42.65 42.64 42.63 42.62 42.61 42.61 42.60 
82.60 CFS 42.59 42.58 42.57 42 .56 42.55 42.54 42.53 42.52 
84.20 CFS 42.51 42.50 42.49 42.48 42.47 42.46 42.45 42.43 
85.80 CFS 42.42 42.41 42.40 

RUNOFF ABOVE BnSEELOW (BASEELOW = .OO CFS1 
1.58 WAmSHED INCHES; 17124 CPS-HRS; 1415.1 ACE-FEET 

DURATION(HRS1 8 16 24 32 40 48 56 64 
PLOWLCFS) 533 504 280 148 113 100 88 48 

DURATION(HRS1 72 72 
PLOW(CFS1 43 42 TRUNCATED 

EXECUTIVE CONTROL ENDCMP COME'UTATIONS COMPLETED FOR PASS I 

-~ - 

SIGNAL BUTTE PRS W/PASS MTN DIVERSION - RECREATED BY WOODfPATE VERSION 
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EXECUTIVE CONTROL COME'UT PROM XSECTION 101 TO STRUCTURE 2 
STARTING TIME = .OO RAIN DEPTH = 7.06 RAIN DURATION = 1.00 
ANT. RUNOFF COND. s 2 MAIN TIME INCREMENT = .ZOO HOURS 
RLTEFaQTE NO. = 5 STORM NO. = 4 FAIN TABLE NO. = 5 

OPERATION RUNOPP XSECTION 101 

PEAK TIME IHRSj 
10.27 
19.37 

PEAK DISCHPRGELCFSI PEAK ELEVATION(FEET1 
907.9 IRUNOPP) 
108.9 (RUNOPE1 

LRUNOPFI 
(RUNOFF1 
(RUNOFF) 

RUNOPF ABOVE BASEPLOW (BASEFLOW = .OO CFS1 
4.75 WATERSHED INCHES; 5697 CPS-HRS; 470.8 ACRE-PEET. 

OPER2ITION RUNOPF XSECTION 1 

PEAK TIMEIHRSI PEAK DISCHPRGEICFSI 
589.5 
93.2 
85.5 

PEAK ELEVATION(FEET1 
(RUNOFF) 
(RUNOFPI 
i RUNOFPI 
(RUNOFF1 
(RUNOFF1 
(RUNOFF) 
(RUNOFFI 
(RUNOPFI 

RUNOPP ABOVE BASEPLOW (BASEFLOW = .00 CPSI 
4.64 WATERSHED INCHES; 3590 CFS-HRS; 296.7 ACRE-FEET. 
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6.60 CPS 
8.20 CPS 
9.80 CPS 
11.40 CPS 
13.00 CPS 
14.60 CPS 
16.20 CPS 
17.80 CPS 
19.40 CPS 
21.00 CPS 
22.60 CPS 
24.20 CFS 
25.80 CFS 
27.40 CPS 

RmUOPP ABOVE BASEPLOW (BASEPLOW = .OO CPSI 
4.61 WATERSHED INCXES; 18313 CPS-HRS; 1513.4 ACRE-FEET. 

"' MESSAGE - SmUCTURE 1, USER ENTERED STARTING ELEVATION OR STRUCTURE TABLE 
STARTS 2.16 FEET BELOW ASSLED CREST ELEVAXON AT 1794.10. 
THIS CAN DECREASE OUTFLOW HYDROGRAPH VOLUME. **. 

OPERATION RESVOR STRUCTURE 1 

P E W  TIME(HRS1 PEAK DISCHARGE (CPS) PEAK ELEVATION(PEET1 
13.24 1490.3 1801.48 

CFS 
CPS 
CFS 
CPS 
CPS 
CFS 
CPS 
CFS 
CPS 
CFS 
CPS 
CPS 
CPS 
CPS 
CPS 

MAIN 
HYDROGRAPH POINTS FOR 
TIME INCF5MENT = ,200 

ALTW 
h r ,  

.O1 
100 
632 
1464 
1367 
1052 
766 
575 
440 
367 
319 
234 
115 
113 
112 

NATE = 5, STORM = 4 
DRAINAGE AREA = 6.15 
.Ol .02 8.52 
103 105 107 
815 973 1108 
1433 1490 1487 
1332 1294 1254 
1013 974 936 

31.40 CPS 
33.00 CPS 
34.60 CPS 
36.20 CPS 
37.80 CPS 
39.40 CPS 
41.00 CPS 
42.60 CPS 
44.20 CPS 
45.80 CPS 
47.40 CFS 
49.00 CPS 
50.60 CFS 
52.20 CPS 
53.80 CPS 
55.d" CPS . . . . . .. . - 

57.00 CFS 99.53 99.42 99.31 99.20 99.09 98.97 98.86 98.75 
58.60 CFS 98.64 98.53 98.42 98.30 98.19 98.08 97.97 97.86 
cn  7 0  cac: 97 7 5  97.64  97.53 97.42 97.31 97.20 97.09 96.98 - - . - - -- - ..... . ~ - .  ~ ~- 

61.80 CPS 96.87 96.76 96.65 96.54 96.43 96.32 96.22 96.10 ~ - 

63.40 CPS 95.96 95.83 95.70 95.57 95.44 95.31 95.18 95.05 
65.00 CFS 94.92 94.79 94.66 94.53 94.40 94.28 94.15 94.02 
66.60 CPS 93.89 93.76 93.63 93.51 93.38 93.25 93.12 93.00 
68.20 CFS 92.87 92.74 92.62 92.49 92.36 92.24 92.11 91.98 
69.80 CPS 91.86 91.73 91.61 91.48 91.36 91.23 89.28 86.71 
71.40 CFS 84.21 81.78 79.43 77.14 74.92 72.97 71.13 69.34 
73.00 CFS 67.60 65.90 64.24 62.62 61.05 59.51 58.01 56.55 
74.60 CPS 55.13 53.74 52.39 51.07 49.79 48.53 47.31 46.12 
76.20 CFS 44.96 43.83 42.73 41.65 40.60 39.58 38.59 37.62 
77.80 CPS 36.67 35.75 34.85 33.97 33.12 32.28 31.47 30.68 
79.40 CPS 29.91 29.15 23.42 27.71 27.01 26.33 25.85 25.33 
81.00 CFS 24.93 24.48 24.04 23.61 23.19 22.77 22.36 21.96 
P2.60 CPS- 21.57 21.18 20.80 20.43 20.06 19.70 19.35 19.00 . . . . . . . - -  ~ - ~ 

84.20 CPS 18.66 18.33 18.00 

RUNOFF ABO- BA5EFLOW (EASEPLOW = .00 CPS) 
4.24 WATERSHED INCHES; 16834 CFS-HRS; 1391.2 ACRE-PEST. 

DURATION(HRS1 8 16 24 32 40 48 56 64 
PLOW(CFS1 575 139 110 107 103 99 95 68 

DURATIONlHRSl 72 76 
PLOW(CFS1 25 18 TRUNCATED 

f'* W N I N G  - XSECTION 104, INSJFFICIENT LOW PLOW RATING, PEAK FLOW LESS THAN 
2ND TABLE VALUE. THIS REACH ROUTING MAY BE INCORRECT, 
UNLESS NEW RATING TABLE VALUES ARE INSERTED. *** 

OPERATION REACH XSECTION 104 
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JOB TR-20 
TITLE 000 SIGNAL BUTTE PRS WlPASS M W  DIVERSION - RECREATED BY WOODIPATEL 

OF INPUT DATA (CONTINUED) 

5 RAINFL 5 .5 
8 0.0 ,004 
8 ,021 ,027 

TITLE 000 ORIGINAL DESIGN CONDITIONS + NEW STAGE-STORAGE CURVES SB<~~TP~.DAT 
5 RAINFL 1 .5 
8 0.0 ,008 ,017 .026 ,035 
8 ,045 ,055 ,065 ,076 ,087 
8 ,099 ,112 ,125 .14 ,156 
8 ,174 ,194 ,219 ,254 ,303 

8 .9 54 .96 
8 ,982 .989 
9 ENDTBL 
2 XSECW 102 1.0 

8 ,926 .936 ,946 .955 ,965 
8 ,974 ,983 ,992 1. 1. 
9 ENDTBL ~ 

5 RAINFL 2 .5 
8 0.0 ,005 ,011 ,016 ,022 
8 .028 ,035 ,041 ,048 ,056 
8 ,063 .071 ,081 .089 .098 8 4. 

8 5. 
8 6. 
8 7. 
8 8. 
9 HUDTBL 
2 XSECTN 103 1.0 

9 ENDTBL 
5 RRINFL 3 2.4 
8 0.0 ,002 . 0 04 ,006 ,008 

8 8. 
9 ENDTBL 
2 XSECTN 104 1.0 

9 ENDTBL 
2 X S E C W  106 1.0 
8 0 .0 

8 ,991 ,993 ,996 ,998 1 
9 ENDTBL 
5 RRINFL 4 .25 

8 ,979 ,984 ,989 1. 1 
9 ENDTBL 



'*'80-80 LIST OF INPUT DATA OF INPUT 

276.8  
291.8  
295 .4  
3 0 2 . 8  
308 .  
310 .  
312 .  
546.  
976.  
2 1 0 6 .  
6756 .  
9656 .  
12556  

6 5 .  
6 4 .  

5 8 .  

6 5 .  

1. 

6 5 .  

1. 

6 8 .  

1. 
64 .  

58 .  

6 2 .  
1. 

6 8 .  

1. 

7 1 .  

1. 

DATA I CONTINUED) 

8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 1 0 8  
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECW 1 0 9  
a 

9 ENDTBL 
6 RUNOFF 1 1 0 1  5 1 .86  
6 RUNOFF 1 1 6 1 . 2  
6 ADDBID 4 1 5 6 7 
6 =CH 3 102  7 5 2500 .  
6 RUNOFF 1 2 6 1 . 2 4  
6 ADDHYD 4 
6 REACH 3 
6 RUNOFF 1 
6 ADDAID 4 
6 SAVMOV 5 
6 RESVOR 2 
6 DIVERT 6 
6 =CH 3 
6 RUNOFF 1 
6 ADDBID 4 
6 DIVERT 6 
6 ADDKYD 4 
6 REACH 3 
6 RUNOFF 1 
6 ADDHYD 4 
6 DIVERT 6 
6 RUNOFF 1 

8 
8 
9 WDTBL 
3 STRUCT 0 1  6 ADDHYD 4 

6 SAVMOV 5 
6 ADDHYD 4 
6 SAVMOV 5 
6 RUNOFP 1 
6 ADDHYD 4 
6 SAVMOV 5 
6 RUNOFF 1 1 0  7 . 6 7  
6 DIVERT 6 1 1 0  7 5 3 820 .  
6 REACii 3 1 0 9  5 4 2700 .  
6 RUNOFF 1 9 6 1 . 3 9  

8 
8 
8 
9 ENDTBL 

6 ADDBID 4 1 0 9  4 6 7 
6 D I V E R T 6  1 0 9  7 5 4 2546 .  
6 REACH 3 1 0 8  5 6 2100 .  
6 RUNOFF 1 8 5 1 . 9 2  
6 ADDHYD 4 1 0 8  5 6 7 
6 ADDHYD 4 1 0 9  3 4 5 
6 S A W O V 5 1 0 6  5 3 

3 STRUCT 02 
8 
8 
8 6 DIVERT 6 1 0 8  7 5 4 5253.  

6 RFACH 3 1 0 7  5 6 5300 .  
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6 S A V M O V 5 1 0 7  2 5 09 /18 /"  ORIGINAL DESIGN CONDITIONS + NEW STAGE-STORAGE CURVES SBTR20bT2.04TEST 
6 A D D K Y D 4 1 0 7  5 6 7  1 1  0 1 0  1 0 9 : 3 1 : 3 8  PASS 1 JOB NO. 1 PAGE 1 
6 SAVMOV 5 2 7 6 
6 R E S V O R 2  2 6  7 1 6 9 6 .  1 1  0 1 0  1 

ENDATA 
7 INCREM 6 . 6 0  EXECUTIVE CONTROL INCREM NAIN TIME INCR'ZMXNT = , 6 0 0  HOURS 
7 COMPUT 7 1 0 1  2 7 . 0 2  1 . 0  3 2 0 5  0 1  

ENDCMP 1 
ENDJOB 2 EXECUTIVE CONTROL COMPUT PROM XSECTION 1 0 1  TO STRUCTURE 2 

STMTING TIMT = . 0 0  RAIN D E P m  = 7 . 0 2  RAIN DURATION = 1 . 0 0  
~ ~ * ~ M ~ ~ M - ~ ~ ~ ~ " + * ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ E N D  o p  80.80 LIST.*-"""M-"NDNDNDNDNDNDNDNDNDNDNDNDNDNDNDNDND ANT. RUNOFF COND. = 2 MAIN TIME INCREMENT = , 6 0 0  HOURS 

ALTERNATE NO. = 5 STORM NO. = 1 RAIN TABLE NO. = 3 

OPERATION RUNOPP XSECTION 1 0 1  

PERK TIMELKRSI PEAK DISCIt4RGEICPS) PEAK ELEVATION!PEETI 
7 4 8 . 1  IRENOFFI 

2 0 . 6  I RUNOFPI 
1 5 . 6  IRUNOFFi 

IRUNOFPI 
(RUNOFF) 
IRUNOPPI 

RUNOPP ABOVE BASEPLOW (BASEPLOW = . O O  CPSI 
3 . 1 2  WATERSHED INCHES; 3 7 3 9  CPS-HRS; 3 0 9 . 0  ACm-FEET.  

DURATION(HRS1 1 0 8  1 2 0  1 3 2  1 3 6  
FLOWICFSI 5 5 2 0 

OPERATION RUNOFF XSECTION I 

PEAK TIXE!HRSI 
1 1 9 . 6 2  
1 4 3 . 1 2  

PEAK DISCEAKGE!CPSI PEAK ELEVATIONIPEETI 
4 6 7 . 3  IRUNOFPI 

1 3 . 0  IPIUNOFPI 
!RUNOFPI 
(RUNOPPI 
I RUNOPPI 
IRUNOFPI 
IRUNOFF) 
!RUNOFF) 
(RUNOPPI 



-. . - . . - . . . . . . - - . 
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RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CPSI 
3.01 WATEKSHED INCHES; 2329 CFS-HRS; 192.4 ACRE-FEET 

PEAK TIME(HRS) 
119.58 
l d ? ? 7  

PEAK DISCHRRGE(CFS1 PEAK ELEVATIONIFEETI 
371.7 (RUNOFF) 
11.8 1 RUNOFPI 

~RVNOFF~ 
(RUNOFF) 
1RUNOPPl 

DTIFATION(HRS1 108 120 132 133 
FLOW(CFS) 3 3 1 0 

+" WARNING - MAIN TIME INCREMENT .600) IS GREATER THW 50% OF M E  
TIME OF CONCENTRATION 1 ,671 FOR SUBWATERSHED XSECTION 1. 
THIS WILL REDUCE THE COMPUTED PEAK BY ABOUT .3%. **+ 

(RUNOFF) 
(RUNOFF) 
IRUNOFF 
(RUNOFF) 

RUNOFF ABOVE EASEPLOW IBASEFLOW = .OO CPS) 
2.41 WATEESHED INCHES; 1932 CPS-HRS; 159.7 ACRE-FEET. 

OPE5ATION ADDHYD XSECTION 1 

PEAK TIMECHRS) 
119.75 
143.22 
150.94 
155.20 
162.94 
167.16 
174.94 
210.94 
222.94 
232.55 

PE&K DISCHARGE (CFS) PEAK ELMATIONfPEETI 
1239.7 (NULL1 

(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL1 

1.- WANING - MAIN TIME INCREMENT 1 -6001 IS GREATER TXbN 50% OF TEE 
TIME OF CONCENTRATION 1 ,591 FOR SUBWATERSHED XSECTION 2. 
THIS WILL REDUCE lliE COMPUTED PEAK BY ABOUT -.I%. .** 

OPERRTION ADDHYD XSECTION 2 

RUNOFF ABOVE BASEPLOW (BASEFLOW = .OO CFSI 
3.07 WATERSHED INCHES; 5068 CFS-HRS; 501.5 ACRE-FEET. 

PEAK TINElHRSI 
119.73 

PEAK DISCHARGEICFSJ PEAK ELEVATION(FEETI 
1635.8 (NULL1 
45.4 (NULL! 
34.6 (NULL) 
28.8 (NULL) 

(NULL1 
(NULL1 
(NULL1 
(NULL) 
(NULL1 
(NULL) 

"' WARNING - ROUTING COEFFICIENT ('2) EQUALS 1.0, 
CONSIDER SMALLER NAIN TIWd INC-NT FOR XSECTION 102. *,* 

RUNOFP ABOW BASEPLOW (BASEFLOW = .OO CFS) 
2.88 WATERSHED INCHES; 8000 CPS-HRS; 661.1 ACRE-FEET. 

DURATION(HRSI12 24 36 48 60 72 84 96 
FLOW(CFS1 78 40 29 23 18 18 18 13 

DURATIONIHRSI 108 120 132 137 
PLOWICFS) 12 12 2 0 

OPERATION RUNOFF XSECTION 2 
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"' WARNING - ROUTING COEPPICIENT (C) EQUALS 1.0, 
CONSIDER SMilLLER KkIN TIME INCREMENT FOR XSECTION 103. * * *  

OPERATION RUNOFF XSECTION 3 

PERK TIMEIHRS) PEAK DISCEARGE (CPS) PEAK ELEVATION(FEET) 
776.5 (RUNOFF) 
20.5 1RUNOPPI 

[RUNOFF) 
[RUNOFF) 
(RUNOFPI 

174.32 1C.6 (RONOFF) 
210.92 8.1 (RUNOPP) 
222.92 8.2 (RUNOFF) 
232.52 8.2 (RUNOFF) 

RUNOFF ABOVE BASEPLOW (BASEPLOW = .OO CPS) 
3.12 WATERSHED INCHES; 3719 CFS-HRS; 307.4 ACRE-FEET. 

DURATION(HRSI12 24 36 48 60 72 84 96 
FLOWICPS) 36 19 13 11 8 8 8 6 

DURATIONIRRSI 108 120 132 136 
FLOW(CFSI 5 5 2 0 

"* WARNING - MAIN TIME INCREMENT I ,600) IS GREATER THAN 50% OF W E  
TIME OF CONCENTRATION ( .911 FOR SUBWATERSHED XSECTION 3. 
THIS WILL REDUCE THE COMPUTED PEAK BY ABOUT -3.8%. *** 

OPEFATION ADDRID XSECTION 3 

PEAK TIXE (XRSI PEAK Dl SCFMGE I CFS I PEAK ELWATION(FEET1 
119.73 2412.3 (NULL) 
143.20 65.9 (NULL1 
150.92 50.2 (NULL1 
155.23 41.8 (NULL) 
162.93 42.4 (NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 5, STORM = 1 

111.00 CFS 14.57 17.94 18.83 19.14 26.93 33.98 35.81 36.52 
115.80 CFS 57 76 81 95 1148 2045 2273 2319 
120.60 CPS 1448 692 500 452 336 247 225 219 
125.40 CFS 190 166 160 158 144 132 129 128 
130.20 CFS 113 101 98 97 82 69 66 65 
135.00 CPS 61.17 58.03 57.24 57.05 57.11 57.18 57.20 57.25 -~ ~ - - 

139.80 CFS 
144.60 CFS 
149.40 CPS 
154.20 CFS 
159.00 CFS 
163.80 CFS 
168.60 CFS 
173.40 CFS 
178.20 CFS 
183.00 CPS 
187.80 CFS 
192.60 CFS 
197.40 CFS 
202.20 CFS 
207.00 CFS 
211.80 CFS 
216.60 CFS 
221.40 CFS 
226.20 CFS 
231.00 CPS 
235.80 CFS 

RUNOFF ABOVE BASEPLOW (BASEPLOW = .OO CFSI 
2.95 WATERSHED INCHES; 11719 CFS-HRS; 968.5 ACRE-FEET. 

DURATIONIHRSI12 24 36 48 60 72 84 96 
PLOW(CPS1 113 58 42 34 26 26 25 19 

DURATIONIHRSI 108 120 132 138 
PLOW(CFS) 17 17 4 0 

"' MESSAGE - STRUCTURE 1, USER ENTERED STARTING ELEVATION OR STRUCTURE TABLE 
STARTS 2.16 FEET BELOW ASSUMED CREST ELEVATION AT 1794.10. 
TXIS CAN DECRFASE CUTFLOW EYDROGRAPH VOLUKE. * * *  

OPERATION RESVOR STRUCTURE 1 

PEAK TIME (HRSI PEAK DISCHhRGE(CFS1 PEAK ELEVATIONiFEETI 
125.54 186.8 1799.53 
223.52 23 .8 1794.46 
233.48 21.7 1794.43 

HRS hL\IN TIME INCREMENT = ,600 hr, DRAINAGE AREA = 6.15 SQ.MI. 
101.40 CPS .38 .86 1.00 1.04 1.95 2.89 3.15 3.23 
106.20 CPS 4.17 5.12 5.38 5.47 7.85 10.33 11.00 11.20 
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HYDROGRAPH POINTS FOR ALTE-TE = 5, STORM = 1 
HRS MAIN TIME INCREMENT = ,600 hr, DRAINAGE AREA = 6.15 SQ.MI. 

117.00 CPS 0 0 0 35 97 104 108 111 
121.80 CFS 112 113 114 144 167 181 187 184 
126.60 CPS 179 174 168 161 153 147 141 132 
131.40 CPS 124 117 114 114 114 114 113 113 
136.20 CPS 113 113 113 113 113 112 112 112 
141.00 CPS 112 112 112 112 112 111 111 111 
145.80 CPS 111 111 111 110 110 110 110 110 
150.60 CFS 110 109 109 109 109 109 109 108 
155.40 CPS 108 108 108 108 108 107 107 107 
160.20 CFS 107 107 106 106 106 106 106 106 
165.00 CFS 105 105 105 105 105 104 104 104 
169.80 CFS 
174.60 CPS 
179.40 CPS 
184.20 CPS 
189.00 CFS 
193.80 CFS 
198.60 CFS 
203.40 CFS 
208.20 CFS 
213.00 CFS 
217.80 CFS 
222.60 CPS 
227.40 CPS 
232.20 CPS 
237.00 CFS 
241.80 CFS 
246.60 CFS 
251.40 CFS 
256.20 CFS 
261.00 CFS 
265.80 CFS 
270.60 CFS 
275.40 CFS 
280.20 CFS 
285.00 CFS 
289.80 CFS .19 .18 .17 .16 15 .15 .14 .13 
294.60 CPS .12 .12 .ll .ll .10 .09 .09 .09 
299.40 CFS .08 08 0 7  .07 06 .06 .06 .06 
304.20 CPS .05 .05 .05 .04 .04 .0d .04 .04 
309.00 CFS .03 .03 .03 .03 .03 .03 .02 .02 
313.80 CFS .02 .02 .02 .02 .02 ,022 .02 .02 
318.60 CFS .02 .02 .02 .02 .02 .02 .02 .02 

RUNOFF ABOVE BASEFLOW IBASEPLOW i -00 CFS) 
2.63 WATWSHED INCHES; 10436 CPS-HRS; 862.4 ACRE-FEET. 

DURATION(HRSi 24 48 72 96 120 144 161 
PLOWICFS) 111 104 95 29 19 2 0 

"' WARNING - ROUTING COEFFICIENT ICi EQUALS 1.0, 
CONSIDER SMALLW MAIN TIME INCREMENT FOR XSECTION 104. *** 

**' WARNING - XSECTION 104, INSUFPICIENT LOW FLOW FATING, PEAK PLOW LESS THAN 
2ND TABLE VALUE. THIS REACH ROUTING MAY BE INCORRECT, 
UNLESS NEW RATING TABLE VALUES ARE INSERTED. * * *  

OPERATION REACH XSECTION 104 

PEAK TINEIHRS) 
123.60 
223.52 

PEAK DISCHARGE(CFSi PEAK ELEVATIONLFEET) 
115.0 * .51 
23.8 .11 
21.7 .10 

* PIRST POINT OF FLAT PEAK 

RUNOFF ABOVE BASEPLOW (BASEFLOW = .OO CFSl 
2.53 WATERSHED INCHES; 10053 CFS-HRS; 830.8 ACRE-FEET. 

OPERATION RUNOFF XSECTION 4 

PEAK TIMEIHRSI 
119.54 
143.11 

PEAK DISCHARGE ICFS1 PEAK ELEVATIONIFEET) 
1029.9 (RUNOPF) 
28.1 IRUNOPFl 

(R'JNOFP) 
(RUNOFF) 
(RUNOFP) 
(RUNOFF) 
(RUNOFF) 
(RUNOFF) 
IRUNOPF) 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CPS) 
3.11 WATERSHED INCHES; 5098 CFS-HRS; 421.3 ACRE-FEET. 

323.40 CFS .02 .02 .02 .02 .02 .02 .02 .02 
328.20 CFS .02 .02 .02 .02 .02 .02 .02 .02 
333.00 CFS .02 .02 .02 .02 .02 .02 .02 .02 
337.80 CFS .02 .02 .02 .02 
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DURATIONlHRS)12 24 36 48 60 72 84 96 
PLOWICFSI 53 25 18 14 11 11 11 8 

DURATIONIHRSI 108 120 132 137 
PLOW(CFS1 7 7 2 0 

OPERATION ADDHYD XSECTION 4 

PEAK TIME IHRSI PERK DISCIJARGE(CPS1 PEAK ELWATION(PEET! 
119.70 1208.0 (NULL) 

INULL) 
INULLI 
INULLI 

." WARNING - XSECTION 4, MAIN TIME INCREMENT TOO LARGE, COMZUTED PEAK 
I 1207.991 EXCEEDS ADJACENT COORDINATE I 1127.251 BY 7 8 .  **' 

RUNOFF ABOVE BASEPLOW IBASEPLOW = -00 CFSI 
2.70 WATERSHED INCHES; 15151 CFS-HRS; 1252.1 ACRE-FEET. 

DURATION(HRS1 24 48 72 96 120 144 168 178 
PLOW ICFSI 137 119 107 39 28 5 1 0 

*'* WARNING - ROUTING COEFFICIENT ICI EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INCREMENT FOR XSECTION 106. *** 

OPERATION REACH XSECTION 106 

m20 .......................................................... • ----- scs - 
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PEAK TIMEIHRSI P W  DISCHARGEICFS) PEAK ELMATIONIPEET) 
119.70 1208.0 2.81 
140.64 140.1 .48 
150.21 130.9 .45 
162.20 124.1 .42 
174.16 116.8 .40 
195.70 104.0 .35 
209.56 48.8 .17 
222.91 35.1 .12 
232.54 32.8 .ll 

"' WARNING - XSECTION 106, MAIN TIME INCREMENT TOO LARGE, COMPUTED PEAK 
1 1207.99) EXCEEDS ADJACENT COORDINATE I 1127.251 BY 7 %. "' 

RUNOPP ABOVE BASEPLOW IBASEPLOW = .OO CFS) 
2.70 WATERSHED INCHES; 15151 CPS-HRS; 1252.1 ACW-FEET. 

DURATIONIHRS) 24 48 72 96 120 144 168 178 
FLOWICPS) 137 119 107 39 28 5 1 0 

OPERATION RUNOFF XSECTION 5 

PEAK TIMEIHRSI 
119.20 
143.11 
150.53 
155.10 

PEAK DISCHARGEICFSI PEAK ELEVATIONIPEETI 
I RUNOFF ) 
IRUNOPPI 
1RUNOPFI 

IRUNOPPI 
(RUNOFF I 
(RUNOFF1 

RUNOFF ABOVE BASBFLOW IBASEFLOW = .OO CFSI 
3.40 WATERSHED INCHES; 4392 CPS-HRS; 363.0 ACRE-FEET. 

"' WRXNING - MAIN TIME INCREMENT I ,600) IS GREATER THAN 50% OF THE 
TIME OF CONCENTRATION ( .431 FOR SUBWATERSHED XSECTION 5. 
THIS WILL REDUCE THE COMPUTD PEAK BY ABOUT -.2%. **% 
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OPERATION ADDHYD XSECTION 5 OPERATION AIDHYD XSECTION 6 

PEAK TIME(HRS) 
119.54 

PEAK DISCWGE ICPSI PEAK ELEVATIONIFEETI FEAK TIMEIHRS) 
119.50 
137.13 

PEAK DISCHEJ(GE ICFSI PEAK ELEVATION(FEET) 
2469.3 (NULL) 
168.1 INULLI 

(NULL) 
(NULL1 
iNULLi (NULL1 

(NULL) 
(NULL1 
(NULL1 
(NULL) 
(NULL) 
(NULL) 

. . 
(NULL) 
INULLI 
INULLI 
(NULL1 
(NULL) 
(NULL1 
(NULL1 222.65 48.6 (NULL1 

RUNOFF ABOVE BASEFLOW IBASEFLOW = .0O CFS) 
2.85 WATERSHED INCHES; 21737 CFS-HRS; 1796.3 ACRE-FEET. 

DURATIONIHRS) 24 48 72 96 120 144 168 181 
PLOWICFSI 168 138 121 53 38 7 1 0 

RUNOFF ABOVE BASEPLOW IBASEFLOW = -00 CFSI 
2.83 WATERSHED INCHES; 19543 CFS-HRS; 1615.0 ACRE-FEET. 

OPERATION RUNOFF XSECTION 6 OPERATION ADDHYD XSECTION 106 

PEAK DISCHARGEICFS) PEAK ELEVATION(PEET1 
444.2 (RUNOFF1 
12.3 IRUNOFPI 

P B X  TIME(HRS1 PEAK DISCHARGEICFS) PEAK ELEVATIONIFEET) 
125.54 71.8 .24 

HYDROGWH POINTS FOR ALTERNATE = 5, STORM = 1 
HRS MRIN TIME INCREKENT = ,600 hr, DRAINAGE AREA = .00 SQ.MI. 

123.00 CFS .OO 29.45 52.08 65.68 71.58 69.43 64.13 59.20 
127.80 CFS 53.49 45.91 38.36 3219 25.60 17.28 9.11 2.47 
132.60 CFS .00 

(RUNOFF) 
IRUNOFFI 
IRUNOFF) 
(RUNOFF) 
IRUNOFF) 
IRUNOFF) 
(RUNOFF) RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFSI 

383 CFS-ERS; 31.7 ACBE-FEET. 

RUNOFF ABOVE BASEFLOW (BASEPLOW = .00 CFSI 
2.98 WATERSHED INCHES; 2193 CFS-HRS; 181.3 ACRE-FEET. 

DURATION(HRS)12 24 36 48 60 72 84 96 
FLOWICFSI 19 11 8 6 5 5 5 3 OPERATION RUNOFF XSECTION 7 

" WARNING - MAIN TIME INCREMENT ( .6001 IS GREATER THAN 50% OP THE 
TIME OF CONCENTRATION I .42) FOR SUBWATERSHED XSECTION 6. 
THIS WILL REDUCE TEE COMPUTED PEAK BY ABOUT -.2%. *.* 
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PERK TIME IHRSI 
119.10 

PEAK DISCXRRGELCPS) PEAK ELEJATIONIFEET) 
294.7 (RUNOFF1 

(RUNOFF I 
IRUNOPPI 
IRUNOPF) 
IRUNOPPI 
(RUNOFF) 
IRUNOFFI 
(RUNOFF) 
(RUNOFF) 
(RUNOFF) 

RUNOFF ABOVE BASEPLOW 1EO.SEFLOW = .OO CPS) 
2.42 WATERSHED INCHES; 1497 CPS-HRS; 123.7 ACRE-FEET. 

DUfdTION(HRSl12 24 36 48 60 72 84 96 
PLOWICFSI 17 8 6 5 4 4 4 2 

"' WARNING - MAIN TIME INCREMENT I ,6001 IS GREATER THAN 50% OP M E  
TIME OF CONCENTRATION I .23) FOR SUBWATERSHED XSECTION 7. 
THIS WILL REDUCE THE COMPUTED PEAK BY ABOUT -1.3%. * * *  

OPEFATION ADDHYE XSECTION 7 

PERK TIME(HRS) 
119.42 
137.25 
142.27 
150.27 
162.26 
174.24 

PEAK DISCHARGE(CFS1 
2758.9 
176.1 

PEAK ELEVATIONIFEETI 
(NULL1 
INULLI 
(NULL1 
(NULL1 
INULLI . . 
(NULL! 
(NULL1 
(NULL) 
(NULL1 

136.80 CPS 
141.60 CFS 
146.40 CFS 
151.20 CFS 
156.00 CPS 
160.80 CPS 
165.60 CPS 
170.40 CFS 
175.20 CFS 
180.00 CPS 
184.80 CPS 
189.60 CPS 
194.40 CPS 
199.20 CFS 
204.00 CFS 
208.80 CFS 
213.60 CFS 
218.40 CPS 
223.20 CPS 
228.00 CFS 
232.80 CFS 
237.60 CPS 
242.40 CFS 
247.20 CFS 
252.00 CPS 
256.80 CPS 
261.60 CFS 
266.40 CFS 
271.20 CFS 
276.00 CFS 

RUNOFF ABOVE 

DURATIONIHRS 
FLOWICPS! 

OPERATION RUNOFF 

BASEFLOW (BASEPLOW = .00 CPS) 
2.81 WATERSHED INCHES; 23233 CFS-HRS; 1920.0 ACRE-PEET. 

XSECTION 10 

UYDROORAPX POINTS FOR ALTSRNATE = 5, STORM = 1 
HRS MAIN TIME INCREMENT = .600 hr, DRAINAGE AREA = 12.79 SQ.MI. 
98.40 CFS .45 1.36 1.50 1.51 1.53 3.24 3.55 3.57 
103.20 CFS 3.62 5.54 5.93 5.96 6.01 8.11 8.53 8.56 
108.00 CFS 8.74 14.87 16.08 16.16 16.36 24.31 25.87 25.98 
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PEAK TIMEiHRSI PEAK DISCHARGE (CFSl 
250.3 
7.0 
5.3 

PEAK ELEVATION(PEET1 
(RUNOFF) 
(RUNOFF) 
(RUNOFF1 
(RUNOFF) 
(RUNOFPI 
(RUNOFF) 

OPERATION RUNOFF XSECTION 9 (RUNOFF) 
(RUNOFF) 
(RUNOFF) 
(RUNOFF1 

PEAK DISCHRRGEiCFS) 
626.6 
16.2 
12.2 

PEAK ELNATION (FEET1 
(RUNOFF1 
(RUNOFPI 
(RUNOFF1 
IRCNOPPI 
IRUNOFF) 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CPS1 
2.81 WATERSHED INCHES; 1217 CPS-HRS; 100.5 ACRE-FEET 

(RUNOFF) 
I RUNOFF 1 
(RUNOFF) 
IRUNOFPl 

*** WRRNING - X4IN TIME INCREMENT ( ,6001 IS GREATER THAN 50% OP THE 
TIKE OF CONCENTRATION i ,891 FOR SUBWATERSHED XSECTION 10. 
THIS WILL REDUCE THE COMPUTED PEAK BY ABOUT -3.7%. * * *  

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFSI 
3.42 WATERSHW INCHES; 3066 CPS-HRS; 253.4 ACRE-FEET. 

'*' WARNING - ROUTING COEFFICIENT iC1 EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INCREMENT FOR XSECTION 109. .** 

OPERATION REACH XSECTION 109 
"* WARNING - MAIN TIME INCREMENT ( ,6001 IS GREATER THAN 50% OF THE 

TIME OF CONCENTRATION ( ,551 FOR SUBWATERSHED XSECTION 9. 
THIS WILL REDUCE THE COMPUTED PEAK BY ABOUT -.I%. a*. 

PW( TIME (HRS1 
119.72 
143.24 

PERK DISCHRRGE(CPS1 PEAK ELEVATIONIFEET) 
250.3 1766.99 
7.0 1763.85 

OPERATION mDHYD XSECTION 109 

PEAK TIME (HRSI 
119.63 

PEAK DISCILMGE(CFS1 
867.0 
23 .2 
17.5 
14.7 

PEAK ELNATION(PEETI 
1770.13 
1764.44 
1764.24 
1764.13 

RUNOFF ABOVE BASEPLOW (BASEFLOW = .OO CFSI 
2.81 WATERSHED INCHES; 1217 CFS-HRS; 100.5 ACRE-FEET. 
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PEAK TIME(HRS1 PEAK DISCHARGE(CFS) PEAK ELEVATIONIFEETI 
119.20 950.6 (RUNOFF) 
122 .I0 168.6 IRUNOFFI 
143.10 23.4 (RUNOFF1 
1 5 0 . 3 7  17.6 (RUNOFF) 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFSI 
3.22 WATERSHED INCHES; 4282 CFS-HRS; 353.9 ACRE-FEET. 

"' WARNING - ROUTING COEPFICIENT (Cl EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INCREMENT FOR XSECTION 108. * * *  

RUNOFF ABOVE BASEPLOW IBASEFLOW = .OO CFSI 
3.72 WATERSiiE3 INCHES; 4612 CPS-HRS; 381.1 ACRE.-PEST. OPERATION REACH XSECTION i08 

PEAK TINE (HRSI 
119.68 
143.12 
150.88 
155.12 
162.90 

PEAK DISCHARGEICPSI PEAK ELEVATIONIPEET: 
867.0 1757.97 

"' WARNING - MAIN TIME INCREMENT ( ,6001 IS GREATER TK4N 50% OF THE 
TIME OF CONCENTBATION I .421 FOR SUBWATERSHED XSECTION 8. 
THIS WILL REDUCE THE COMPUTEE PEAK BY ABOUT -.2%. 

OPERATION ADDHYD XSECTION 108 

PEAK TIME(HRS1 
119.43 

PEAK DISCHARGEICFSI PEAK ELEVATIONIFEET) 

RUNOFF ABOW BASEFLOW (BASEPLOW = .00 CFS) 
3.22 WATERSHED INCHES; 4282 CFS-HRS; 353.9 ACPS-FEET. 

HRS 
91.80 
96.60 
101.40 
106.20 
111.00 
115.80 
120.60 
125.40 

HYDROGRAPH POINTS FOR 
MAIN TIKE INCRUnENT = .600 

.50 .55 .56 
2.56 2.83 2.84 
6.74 7.12 7.15 
9.63 9.93 9.96 

ALTERNRTE = 5, STORM = 1 
hr, DRAINAGE AREA = 3.98 SQ.MI. 

.57 .92 .97 .98 1.01 
2.87 4.35 4.65 4.67 4.75 
7.18 8.05 8.24 8.25 8.26 
10.13 15.59 16.83 15.94 17.16 

OPERATION RUNOFP XSECTION 8 

CFS 
CPS 
CPS 
CFS 
CFS 
CPS 
CFS 
CFS 
CFS 
CFS 
CFS 
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144.60 CFS 
149.40 CFS 
154.20 CPS 
159.00 CPS 
163.80 CPS 
168.60 CFS 
173.40 CFS 
178.20 CPS 
183.00 CPS 
187.80 CPS 
192.60 CFS 
197.40 CPS 
202.20 CPS 
207.00 CPS 
211.80 CPS 
216.60 CPS 
221.40 CPS 
226.20 CPS 
231.00 CPS 
235.80 CPS 

RUNOFF ABOVT BASEFLOW IBASEPLOW = .OO CPSI 
3.46 WATERSHED INCHES; 8894 CPS-HRS; 735.0 ACRE-FEET. 

DURATIONIHRS) 24 48 72 96 120 144 146 
FLOWICFSI 42 25 18 14 12 1 0 

OPERATION A D D m  XSECTION 109 

'*' MESSAGE - HYDROGRWH CONTAINS NO FLOW 

RUNOPP ABOVE BASEPLOW IBASEPLOW = .OO CFSI 
246 CFS-HRS; 735.0 ACRE-FEET. 

"' WARNING - ROUTING COEFFICISNT iC) EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INCREMENT FOR XSECTION 107. .*. 

OPERATION REACH XSECTION 107 

PEAK TIME IHRSI P!?.AK DISCHARGEICFSI PEAK ELEVATIONIFEETI 
119.43 1812.3 1757.02 

HYDROGRReH POINTS FOR ALTERNATE = 5, STORM = 1 
HRS WAIN TIKE INCREMENT = .60C hr, 3RAINAGSLREA= 3.98 SQ.MI. 
91.80 CFS .50 .55 .56 .57 .92 .97 .98 1.01 
96.60 CPS 2.56 2.83 2.84 2.87 4.35 4.65 4.67 4.75 
101.40 CPS 6.74 7.12 7.15 7.18 8.05 8.24 8.25 8.26 
106.20 CFS 9.63 9.93 9.96 10.13 15.59 16.83 16.94 17.16 
111.00 CFS 23.36 24.87 25.02 25.30 37.76 40.76 41.06 41.78 
115.80 CFS 73 81 82 129 1438 1775 1812 1783 
120.60 CPS 645 351 320 316 191 160 156 155 
125.40 CFS 123 114 113 112 96 92 91 91 
130.20 CFS 73.72 69.24 68.75 68.34 51.17 46.57 46.06 45.87 
135.00 CFS 41.63 40.52 40.39 40.38 40.46 40.49 40.49 40.52 
139.80 CPS 45.08 46.27 46.40 46.42 46.54 46.57 46.57 46.10 
144.60 CFS 33.13 29.63 29.24 29.19 29.23 29.24 29.24 29.31 
149.40 CPS 33.82 35.02 35.15 35.02 30.67 29.51 29.38 29.37 
154.20 CFS 29.41 29.42 29.42 29.39 24.89 23.72 23.59 23.58 
159.00 CPS 23.60 23.61 23.61 23.75 28.21 29.41 29.54 29.48 
163.80 CFS 25.02 23.84 23.71 23.69 23.71 23.72 23.72 23.56 
168.60 CFS 19.14 17.97 17.83 17.82 17.83 17.83 17.83 17.86 
173.40 CFS 22.46 23.66 23.79 23.69 19.22 18.03 17.90 17.88 
178.20CFS 17.89 17.89 17.89 17.90 17.91 17.91 17.91 17.91 
183.00 CFS 17.93 17.93 17.93 17.93 17.95 17.95 17.95 17.95 
187.80 CFS 17.96 17.97 17.97 17.97 17.98 17.99 17.99 17.85 
192.60 CPS 13.36 12.15 12.02 12.17 16.66 17.86 18.00 17.92 
197.40 CFS 13.38 12.17 12.04 12.11 16.67 17.89 18.03 17.91 
202.20CFS 13.38 12.19 12.06 12.04 12.05 12.05 12.05 12.05 
207.00 CFS 12.05 12.05 12.05 12.20 16.72 17.94 18.08 17.94 
211.80 CFS 13.44 12.23 12.09 12.08 12.08 12.08 12.08 12.08 
216.60 CFS 12.09 12.09 12.09 12.09 12.09 12.10 12.10 12.24 
221.40 CPS 16.79 18.00 18.14 18.12 13.47 12.27 12.13 12.12 
226.20 CPS 12.12 12.12 12.12 12.12 12.13 12.13 12.13 12.22 
231.00 CPS 16.83 18.06 18.19 18.11 13.52 12.30 12.17 12.15 
235.8OCFS 12.15 12.16 12.16 11.88 2.76 .31 

RUNOFF ABOVE EASEFLOW IBASEPLOW = .OO CFS) 
3.46 WATERSHED INCHES; 8894 CFS-HRS; 735.0 ACRE-FEET. 
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2 3 5 . 8 0  CPS 52.36 52.17 51.99 50.91 25.93 19.82 18.41 17.42 

OPERATION ADDHYD XSECTION 107 

PEAK TIMEIHRSI 
119.43 
141.01 

PEAK DISCHARGEICPSI PEAK ELEVATIONIPEETI 
4571.2 1761.30 
231.0 1751.70 

......... 
240.60 CPS 
245.40 CFS 
250.20 CFS 
255.00 CPS 
259.80 CPS 
264.60 CPS 
269.40 CPS 
274.20 CFS 
279.00 CPS 

RUNOFF ABOVE BASEPLOW IBASEPLOW = .OO CPSI 
2.97 NATEEISHEZ INCHES; 32127 CPS-HRS; 2655.0 ACRE-FEET. 

.... 
210.12 83.8 1750.49 
222.59 70.4 1750.35 

OPERATION RESVOR STRUCTIIRF 2 
HYDROGRAPH POINTS FOR ALTPXNATE = 5, STORM I 1 

HRS MAIN TIME INCREMENT = ,600 hr, DRAINAGE AREA = 16.77 SQ.MI. 
91.80 CFS .50 .55 .56 .57 .92 .97 .98 1.01 
56.60 CPS 2.94 3.26 3.28 3.32 5.71 6.15 6.18 6.28 
101.40 CPS 9.97 10.68 10.72 10.80 13.59 14.17 14.21 14.27 
106.20 CFS 17.74 18.47 18.52 18.86 30.45 32.91 33.11 33.52 
111.00 CFS 47.68 50.74 51.00 52.06 81.08 87.26 87.76 90.54 
115.80 CES 165 181 183 297 3693 4448 4571 4468 
120.60 CFS 1584 970 918 903 586 519 513 510 
125.40 CPS 423 405 403 401 358 349 348 346 
130.20 CPS 301 292 291 289 243 232 231 231 
135.00 CFS 219 217 217 216 217 216 216 217 
139.80 CPS 228 231 231 231 231 231 231 230 
144.60 CFS 194 187 186 186 186 185 185 185 
149.40 CFS 197 200 200 199 187 185 184 184 
154.20 CFS 184 184 184 183 171 169 168 168 
159.00 CFS 168 168 167 168 180 182 182 181 
163.80 CFS 169 167 166 166 166 166 166 165 
168.60 CFS 153 150 150 149 149 149 149 149 
173.40 CFS 161 163 163 163 151 148 147 147 
1 7 2  ? D  FPS 147 i d q  146 146 146 146 145 145 ......... ... -. - ~ - ~ 

183.00 CPS 145 145 144 144 144 144 143 143 
187.80 CPS 
192.60 CPS 
197.40 CFS 
202.20 CPS 
207.00 CFS 
211.80 CFS 
216.60 CFS 
221.40 CFS 67.51 70.11 70.43 70.09 57.86 55.05 54.53 54.21 
226.20 CFS 53.93 53.66 53.39 53.14 52.92 52.70 52.49 52.73 
231.00 CFS 65.00 67.77 68.23 67.93 55.93 53.17 52.76 52.54 

PEAK TIME(HRS1 PEAK DISCNARGEICFSI PERK ELEVATION(PEET1 
130.76 294.2 1710.34 

KYDROGRAPH POINTS FOR ALTERNATE = 5, STORM = 1 
HRS NAIN TIME INCREMENT = ,600 br, DRAINAGE AREA = 16.77 SQMI. 
91.80 CPS 
96.60 CFS 
101.40 CFS 
106.20 CFS 
111.00 CFS 
115.80 CFS 
120.60 CPS 
125.40 CPS 
130.20 CPS 
135.00 CFS 
139.80 CFS 292 291 291 291 291 291 290 290 
144.60 CFS 290 290 289 289 289 288 288 288 
149.40 CFS 287 287 287 287 286 286 286 285 
154.20 CFS 285 285 284 284 284 283 283 283 - ~ - -  ~~ 

159.00 CFS 282 282 281 281 281 280 280 280 
163.80 CFS 279 279 279 278 278 278 277 277 
3 6 2 . 6 "  CPS 276 276 275 275 274 274 273 273 ......... - ~ - ~ 

173.40 CPS 272 272 271 271 270 270 269 269 
178.20 CPS 
183.00 CFS 
187.80 CFS 
192.60 CFS 
197.40 CFS 
202.20 CFS 
207.00 CFS 
211.80 CFS 178 172 167 162 156 152 147 142 
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216.60 CFS 138 134 130 126 123 119 116 113 

226.20 CFS 
231.00 CFS 
235.80 CPS 
240.60 CFS 
245.40 CFS 
250.20 CFS 
255.00 CPS 22.32 21.40 21.39 21.38 21.37 21.37 21.36 21.35 
259.80 CFS 21.34 21.33 21.32 21.31 21.30 21.29 21.28 21.27 
264.60CFS 21.26 21.25 21.25 21.24 21.23 21.22 21.21 21.20 
269.40 CFS 21.19 21.18 21.17 21.16 21.15 21.14 21.13 21.12 
274.20 CFS 21.11 21.10 21.09 21.08 21.07 21.06 21.05 21.04 
279.00 CFS 21.03 21.02 21.01 21.00 20.99 20.98 20.97 20.96 
283.80 CFS 20.95 20.94 20.93 20.92 20.91 20.90 20.89 20.88 
288.60 CFS 20.87 20.86 20.85 20.84 20.83 20.82 20.81 20.80 
293.40 CFS 20.79 20.78 20.77 20.76 20.74 20.73 20.72 20.71 
298.20 CFS 20.70 20.69 20.68 20.67 20.66 20.65 20.64 20.63 
303.00 CPS 20.62 20.61 20.60 20.59 20.58 20.57 20.56 20.55 
307.80 CPS 20.54 20.53 20.52 20.51 20.50 20.49 20.48 20.47 
312.60 CPS 20.46 20.45 20.44 20.43 20.42 20.41 20.40 20.31 
317.40 CFS 20.20 20.08 19 96 19.84 19.73 19.61 19.50 19.38 
322.20 CPS 19.27 19.16 19.04 18.93 18.82 18.71 18.60 18.49 
327.00 CFS 18.38 18.28 

RUNOFF ABOVE USEFLOW ISASEPLOW = .00 CFSI 
2.80 WATERSHED INCHES; 30266 CPS-HRS; 2501.2 ACRE-FEET. 

DURATION(HRS1 24 48 72 96 120 144 168 192 
FLOW(CFSI 289 276 257 147 66 21 21 20 

DURATION(HRS1 208 
PLOWICPSI 18 TRUNCATED 

EXECUTIVE CONTROL ENDGVP COMPUTATIONS COMPLETED FOR PASS 1 

T W ? "  ........................................................... ----- sc. - 
- ~. 

SIGNAL BUTTE FRS WIPASS MTN DIVERSION - RECREATED BY WOOD/PATE VERSION 
09/18/" ORIGINAL DESIGN CONDITIONS + Nl3J STAGE-STOPAGE CURVES SBTR20bT2.04TEST 
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m Y  TABLE 1 

SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL IN ORDER PERFORMED. 
A CHARACTER FOLLOWING THE PEAK DISCFARGE TIE2 AND RATE (CPSI INDICATES: 

P-FLAT TOP HYDROGRAPH T-TRUNCXTED HYDROGRAPH R-RISING TRUNCATED HYDROGRAPH 

XSECTION/ STANDARE PEAK DISCHARGE 
STR"CTrnE CONTROL DRAINAGE RUNOFF ................................... 

ID OPEAATION AFSA AMOUNT ELEVATION TIME RATE PATE 
(SQ MI1 (IN) (PT) (HR) (CFS) (CSMI 

RAINFALL OF 7.02 inches AND 237.60 hr DURATION, BEGINS AT .O hrs .  
RAINTABLE NITMBER 3, ARC 2 
NAIN TIV? INCBMENT ,600 ROURS 

ALTERNATF 5 STORM 1 
.............-------------- 

XSECTION 101 RUNOFF 1.86 3.12 ... 119.83 748 402.2 
XSECTION 1 RUNOFF 1.20 3.01 ... 119.62 467 389.2 
XSECTION 1 ADDHYD 3.06 3.07 ... 119.75 1240 405.2 
XSECTION 2 RUNOFF 1.24 2 .41 ... 119.58 372 300.0 
XSECTION 2 ADDiiYD 4.30 2.88 ... 119.73 1636 380.5 

XSECTION 3 RUNOFF 1.85 3.12 - -  119.73 777 420.0 
XSECTION 3 ADDHD 6.15 2.95 --- 119.73 2412 392.2 
STRUCTURE 1 RESVOR 6.15 2.63 1799.53 125.54 187 30.4 - ~ - -  ~ - ~ 

XSECTION 104 REACH 6.15 2.53 .51 123.60P 115P 18.7 
XSECTION 4 RUNOFF 2.54 3.11 ... 119.54 1030 405.5 

XSECTION 4 ADDHYD 8.69 2.70 ... 119.70 1208 139.0 
XSECTION 106 REACH 8.69 2.70 2.81 119.70 1208 139.0 
XSECTION 5 RUNOFF 2.00 3.40 -.- 119.20 900 450.0 
XSECTION 5 ADDHYD 10.69 2.83 ... 119.54 2027 189.6 ~ ~ - - ~ - -  ~ ~ ~ ~~~ 

XSECTION 6 RUNOFF 1.14 2.98 ... 119.19 444 389.5 

XSECTION 6 ADDHYD 11.83 2.85 .. - 119.50 2469 208.7 
XSECTION 106 ADDHYD .OO 2.85 .24 125.54 72 .'*\'*" 
XSECTION 7 RUNOFF .96 2.42 ... 119.10 295 307.3 
XSECTION 7 ADDHYD 12.79 2.81 ... 119.42 2759 215.7 
XSECTION 10 RUNOFF .67 2.81 ... 119.72 250 373.1 

XSECTION 109 REACH .67 2.81 1766.99 119.72 250 373.1 
XSECTION 9 RUNOFF 1.39 3.42 -.. 119.53 627 451.1 
XSECTION 109 ADDHYD 2.06 3.22 1770.18 119.68 867 420.9 
XSECTION 108 REACH 2.06 3.22 1757.97 119.68 867 420.9 
XSECTION 8 RUNOFF 1.92 3.72 ... 119.20 951 495.3 

XSECTION 108 ADDHYD 3.98 3.46 1759.91 119.43 1812 455.3 
XSECTION 109 ADDAYD .OO 3.46 ... .OO 0 '*"**L' 
XSECTION 107 REACH 3.98 3.46 1757.02 119.43 1812 455.3 
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SUMMMY TABLE 1 

SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL IN ORDER PERFORMED. 
A CHARACTER FOLLOWING THE PERK DISCHARGE TIME AiND RATE ICFS) INDICATES: 

P-PLAT TOP HYDROGRAPH T-TRUNCATED HYDROGRAPH R-RISING TRUNCATED HYDROGRAPH 

XSECTIONI STANDARD PERK DISCHmGE 
CONTROL DaImGE RUNOFF .................................... 

ID OPWATION ARFA PMOXJNT ELFVATION TIME RATE RATE 
ISQ MI1 (IN1 IFT) IHRI ICFS) 1CSM) 

ALTERNATE 5 STORM 1 --- 
........................... 

XSECTION 107 ADDHYD 16.77 2.97 1761.30 119.43 4571 272.6 
STRUCTURE 2 RESVOR 16.77 2.80 1710.34 130.76 294 17.5 

A'~"" --- 
SIGNliL BUTTE PRS WIPASS MTN DIVERSION - RECRFATED BY WOOD/PATE VERSION 
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SLTMMARY TABLE 2 

MODIFIED AlT-KIN REACH ROUTING IN ORDER PERFORMED 
QUESTION MRRK ( ? I  AFTER: OUTFLOW PERK - MAX. NUMBER ROUTING ITEPATIONS USED; 

LENGTH FACTOR - VALUE k' GREATER THAN 1.0; 
AlT-KIN COEFP - VALUE C GREATER TH&N 0.667. 

HYDROGRAPH INFORMATION ROUTING PRRAMETERS 
....................................................... 

FLOOD INFLOW OUTFLOW Q-A EQ. PEAK A m -  
XSEC R m M  PmIN ................................. LENGTH RATIO KIN 
ID LENGTH LENGTH PEAK TIME PEAK TIME COEFP POWER FACTOR Q/I COEPF 

(PT) IFT) ICPS) IHR) (CPS) 1HRI 1x1 IM) ik') lQ'1 1'21 

BASEPLOW IS .O CPS 

ALTERNATE 5 STORM 1 
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SUhlQRY TABLE 3 

STORM DISCHARGES ICPSI AT XSECTIONS A3T STRUClWRES FOR ALL ALTERNATES 
QUESTION MARK ( 7 )  AFTER. OUTFLOW PEAK - RISING TRUNCATED HYDROGWH. 

XSECTIONI DRRINILGE . STRUCTURE AREA STORM NUMBERS.. 
ID ISQ MI1 I 

STRUCIURE 2 16.77 
......-----2..........----. 

ALTERNATE 5 294 

STRUCTURE 1 6.15 
........................... 

ALTERNATE 5 187 

XSECTION 1 3.06 

ALTERNATE 5 124C 

XSECTION 2 4.30 

ALTERNATE 5 1636 

XSECTION 3 6.15 

ALTERNATE 5 2412 

XSECTION 4 8.69 
........................... 

ALTERNATE 5 1208 

XSECTION 5 10.69 
........................... 

ALTERNATE 5 2027 

XSECTION 6 11.83 

XSECTION 7 12.79 
........................... 

ALTERNATE 5 2759 

XSECTION 8 1.92 

ALTERNATE 5 627 

XSECTION 10 .67 

XSECTION 101 1.86 
........................... 

ALTERNATE 5 748 

XSECTION 104 6.15 
........................... 

ALTEPSWTE 5 951 

XSECTION 9 1.39 



S U W Y  TABLE 3 

STORM DISCHARGES (CPSI AT XSECTIONS AND STRUCWRES FOR ALL ALTERNATES 
QUESTION MARK [ ? I  AFTER: OUTFLOW PEM - RISING TRUNCATED WYDROGRAPH. 

XSECTIONI DRAINAGE 
STRUCTURE AREA STORM NUMBERS 
ID (SB MI1 1 

XSECTION 104 6.15 
...~~~-~-----......~~~-~--- 

ALTERNATE 5 115 

XSECTION 106 -00 

ALTERNATE 5 72 

XSECTION 107 16.77 

ALTERNATE 5 4571 

XSECTION 108 3.98 

ALTERNATE 5 1812 

XSECTION 109 .OO 

ALTERNATE 5 0 

END OF 1 JOBS IN TKIS RUN 

SCS TR-20, VERSION 2.04TEST 
PILES 

INPUT = SBT2BTP2 .DAT , GIVEN DATA PILE 
OUTPUT = SBT2BTP2.OUT , DATED 09/18/",09:31:38 

PILES GENERATED - DATED 09/18/",09:31:38 
NONE ! 

TOTAL NUMBER OF WAFWINGS = 20, MESSAGES = 2 

JOB ENDED AT 09:31:38 
"* TR-20 RUN COMPLETED "* 



.*+*.***** *'80-80 LIST OF INPUT DATA FOR TR-20 HYDROLON'.**"'.*'*'*" 

.TOR VR-7" - - - . . . - - 
TITLE 000 SIGNAL BUT= FRS WIPASS MTN DIVERSION - RECWTED BY WOODIPATEL 
TITLE 000 ORIGINAL DESIGN CONDITIONS + NEW STAGE-STORAGE CURVES SBT2bTP4.DAT 
5 RAINPL 1 .5 
8 0.0 .DO8 ,017 ,026 ,035 

8 -974 
9 ENDTBL 
5 RAINPL 2 
8 0.0 
8 ,028 
8 ,063 

8 ,907 
8 ,979 
9 ENDTBL 

5 RAINPL 5 
8 0.0 
8 .021 
8 .07 
8 ,217 
8 .56 
8 ,782 
8 ,873 
8 ,921 
8 ,954 
8 ,982 
9 ENDTBL 
2 XSECTN 102 

9 ENDTBL 
2 XSEC'IW 103 
8 
8 
8 
8 

8 
9 ENDTBL 
2 XSECTN 104 

8 
9 ENDTBL 
2 XSECm 106 
8 

8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 107 
8 
8 

'80-80 LIST OF INPUT 

,008 
,034 
.lo8 
.341 
,672 
,827 
,895 
,935 
.967 
,993 

0.0 
450. 
838. 
1288. 
1782. 
2314. 
2875. 
3454. 

0.0 
450. 
838. 
1288. 
1782. 
2314. 
2875. 
3454. 

0.0 
450. 
838. 
1288. 
1782. 
2314. 
2875. 
3454. 

0.0 
441. 
995. 
1682 
2468. 
3339 
4272. 
5258. 
6296. 

0.0 
38.53 

DATA (CONTINUED) 
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6SAVMov5107 2 5 091181" ORIGINAL DESIGN CONDITIONS + NEW STAGE-STORAGE CURVES SBTRZObT2.04TEST 
6ADDXYD4107 5 6 7  1 1 0 1 0 1  09:31:57 PASS 1 JOB NO. 1 PAGE 1 
6 SAVMOV 5 2 7 6 
6RESVOR2 2 6  71696. 1 1  0 1 0  1 
HUDRTA 

7 INCREM 6 .60 EXECUTIVE CONTROL INCREM m 1 N  TIME INCREMENT = -600 HOURS 
7 COMPUT 7 101 2 7.02 1.0 3 2 05 01 
ENDCMP 1 
ENhTOB 2 EXECUTIVE CONTROL COMPUT PROM XSECTION 101 TO STRUCTURE 2 

STARTING TIME = .OO RAIN DEPTH = 7.02 RAIN DURATION = 1.00 
~ + e * * ~ " ~ + * + ' f ~ f f + ~ ~ ~ * + ~ ~ ~ ~ ~ ~ ~ ~ -  OF 80.80 LIST*~~~~~~**~~~~~~ENDENDENDENDENDENDENDENDENDENDENDENDENDENDENDEND ANT. RUNOFF COND. = 2 MAIN TIME INC- = ,600 HOURS 

AL-TE NO. = 5 STORhd NO. = 1 RAIN TABLE NO. = 3 

OPERATION RUNOFF XSECTION 101 

PEAK TIME (HRSI 
119.83 
143.41 
151.01 
155.41 
163.01 
167.18 

PEAK DISCHRRGEiCPS) PEAK ELEVATIONLFEETI 
748.1 (RUNOFF1 
20.6 (RUNOFF1 
15.6 ( RUNOFF l 

(RUNOFF! 
(RUNOFF) 
iRUNOPFl 
(RUNOFF) 
(RUNOFF) 
1RUNOEFl 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFSI 
3.12 WATERSHED INCHES; 3739 CFS-HRS; 309.0 ACW-FEET. 

DURATION(HRSl12 24 36 48 60 72 84 96 
FLOWICFSI 38 19 13 11 8 8 8 6 

OPERATION RUNOFF XSECTION 1 

PEAK TIMEtHRS! 
119.62 
143 .12 

PEAK DISCHARGE(CFS1 PEAK ELEVATIONIFEET) 
467.3 (RUNOFF1 
13 .O 1RUNOFFl 

(RUNOFF) 
(RUNOFF) 
(RUNOFF) 
IXUNOFFI 
(RUNOFF! 
(RUNOFF) 
(RUNOFF) 
(RUNOFF) 
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RUNOFF ABOVE BASEFLOW (BASEPLOW = .OO CPS1 
3.01 WATERSHED INCHES; 2329 CFS-HRS; 192.4 ACRE-FEET. 

DURATIONlHRSl12 24 36 48 60 72 84 96 
FLOWlCFSl 23 12 8 7 5 5 5 4 

DURATIONIHRSI 108 120 132 133 
FLOWICPSI 3 3 1 0 

"' WARNING - MAIN TIME INCREMENT ( .6001 IS GREATER THAN 50% OF THE 
TIME OF CONCENTRATION I ,671 POR SUBWATERSHED XSECTION 1. 
THIS WILL REDUCE THE COMPUTD PEAK BY ABOUT .3%. * * *  

OPEFATION ADDHYD XSECTION 1 

PEAK TIME(HRS1 PEAK DISCHARGE(CFS1 PEAK ELEVATION(FEET1 
1239.7 (NULL1 
33.6 (NULL1 
25.5 (NULL1 

(NULL1 
(NULL1 
(NULL1 
(NULL) 
(NULL) 
(NULL1 
(NULL1 

RUNOFF ABOVE BASEFLOW (BASEFLOW i .OO CFSl 
3.07 WATERSHW INCHES; 6068 CPS-HRS; 501.5 ACRE-FEET. 

DURATION(HRS112 24 36 48 60 72 84 96 
FLOWlCFSl 59 31 21 17 13 13 13 11 

DURATIONlHRSl 138 120 132 137 
FLOWICFSI 9 9 2 0 

"* WARNING - ROUTING COEFFICIENT (Cl EQURLS 1.0, 
CONSIDiR SMALLER MAIN TIXZ INCREMENT FOR XSECTION 102. *.* 

OPEmTION RUNOFF XSECTION 2 

-..-" --- 
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PEAK TIMEIHRSl 
119.58 
143.12 

FFAK ELEJATION (FEET) 
(RUNOFF1 
(RUNOFF) 
IRUNOPFI 
(RUNOFF1 
(RUNOFF I 
I RUNOFF ) 
IRUNOPFl 
(RUNOFF I 
(RUNOFF) 
(RUNOFPI 

RUNOFF ABOVE BASEPLOW (WEPLOW = .OO CPS) 
2.41 WATERSHED INCHES; 1932 CPS-HRS; 159.7 ACRE-FEET. 

"' WllRNING - MAIN TIME INCREMENT I ,6001 IS GREATER THAN 50% OP THE 
TIME OF CONCENTRATION ( ,591 FOR SUBWATERSHED XSECTION 2. 
THIS WILL REDUCE THE COMPUTED PEAK BY ABOUT -.I%. * * *  

OPERATION ADDHYD XSECTION 2 

PEAK TIME(HRS1 PEAK DISCHARGE(CFS1 PEAK ELEVATIONLFEET) 
119.73 1635.8 (NULL1 
143.18 45.4 (NULL1 
150.92 34.6 (NULL1 
155.20 28.8 INULLI 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFSl 
2.88 WATERSHED INCHES; 8000 CFS-HRS; 661.1 ACRE-FEET. 

DURATION(HRS112 24 36 48 60 72 84 96 
FLOWICFSI 78 40 29 23 18 18 18 13 
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.'- WARNING - ROUTING COEEFICIENT (C! EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INCREMENT FOR XSECTION 103. * * *  

OPERATION RUNOFF XSECTION 3 

PEAK TIME (HRS! PEAK DISCHARGE(CPS! PEAK ELEVATION(FEET! 
776.5 (RUNOFF! 
20.5 (RUNOFF! 
15.6 (RUNOFF! 

(RUNOFF1 
(RUNOFF! 
(RUNOFF! 
(RUNOFF! 

RUNOFF ABOVE BASEPLOW (WEPLOW = .OO CFS! 
3.12 WATWSHED INCHES; 3719 CPS-HRS; 307.4 ACXE-FEET. 

DURATION(HRS!12 24 36 48 60 72 84 96 
FLOW(CFS! 36 19 13 11 8 8 8 6 

DUFIATIONIHRS! 108 120 132 136 
FLOW(CPS! 5 5 2 0 

"* WLRNING - M&IN TIME INCREMENT ( ,6001 IS GREATER THAN 50% OF THE 
TIME OF CONCENTRATION ( ,911 FOR SUBWATERSHED XSECTION 3. 
THIS WILL REDUCE THE COMPUTED PEAK BY ABOUT -3.8%. *** 

OPERATION ADDHYD XSECTION 3 

PEAK TIME IHRS! PEAK DISCqPRGGE(CFS1 PEAK ELE'LATION(FEET! 
119.73 2412.3 (NULL1 

(NULL! 
(NULL! 
(NULL! 
(NULL! 
(NULL! 
(NULL! 
INULL! 
(NULL! 
(NULL! 

HYDROGRRPH POINTS FOR ALTEPNATE = 5, STORM = 1 
HRS M&IN TIME INCREMENT = .600 hr, DRAINAGE A l E A  = 6.15 SQ.NI. 

101.40 CPS .3 8 .86 1.00 1.04 1.95 2.89 3.15 3.23 
106.20 CPS 4.17 5.12 5.38 5.47 7.85 10.33 11.00 11.20 

111.00 CPS - - -  

115.80 CPS 
120.60 CFS 
125.40 CFS 
130.20 CFS 
135.00 CPS 
139.80 CPS 
144.60 CPS 

163.80 CFS 38.04 34.79 33.98 33.78 33.76 33.77 33.77 33.74 
168.60 CPS 29.75 26.46 25.64 25.44 25.41 25.41 25.41 25.46 
173.40 CPS 29.48 32.82 33.66 33.81 29.89 26.59 25.76 25.56 
178.20 CFS 25.52 25.52 25.52 25.52 25.54 25.56 25.56 25.56 
183.00 CPS 25.58 25.59 25.59 25.59 25.61 25.62 25.62 25.63 
187.80 CFS 25.64 25.66 25.66 25.66 25.68 25.69 25.69 25.64 
192.60 CPS 21.61 18.26 17.42 17.25 21.28 24.63 25.48 25.66 
197.40 CFS 21.63 18.29 17.45 17.27 21.34 24.69 25.54 25.71 
202.20 CFS 21.68 18.33 17.49 17.29 17.24 17.24 17.24 17.24 
207.00 CPS 
211.80 CFS 
216.60 CPS 
221.40 CPS 
226.20 CFS 
231.00 CPS 
235.80 CFS 

RUNOFF ABOVE BASEELOW (BASEELOW = .OO CPS! 
2.95 WATERSHED INCHES; 11719 CFS-HRS; 968.5 ACRE-FEET. 

"' MESSAGE - STRUCTURE 1, USER ENTERED STARTING ELEVATION OR STRUCTUPZ TABLE 
STARTS 2.16 FEET BELOW ASSUMED CREST ELEVATION AT 1794.10. 
THIS CAN DECREASE OUTFLOW HYDROGRAPH VOLUME. * * *  

OPERATION RESVOR STRUCTURE 1 

PEAK TIMEIHRS! 
125.54 
223.52 
233.48 

PEAR DISCHARGE(CPS! PEAK ELEVATION(FEET! 
186.8 1799.53 
23.8 1794.46 
21.7 1794.43 
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HYDROGRAPH WINTS FOR ALTWATE = 5, STORM = 1 
HRS MAIN TIME INCREMENT = ,600 hr, DRAINAGE AREA = 6.15 SQ.MI. 

117.00 CFS 0 0 0 35 97 104 108 111 
121.80 CFS 112 113 114 144 167 181 187 184 
126.60 CFS 179 174 168 161 153 147 141 132 
131.40 CFS 124 117 114 114 114 114 113 113 
136.20 CFS 113 113 113 113 113 112 112 112 
141.00 CFS 112 112 112 112 112 111 111 111 
145.80 CFS 111 111 111 110 110 110 110 110 
150.60 CFS 110 109 109 109 109 109 109 108 
155.40 CFS 108 108 108 108 108 107 107 107 
160.20 CFS 107 107 106 106 106 106 106 106 
165.00 CFS 105 105 105 105 105 104 104 104 
169.80 CFS 104 104 103 1 0 3  103 103 103 102 
174.60 CFS 102 102 102 102 101 101 101 100 
179.40 CFS 100 100 100 99 99 99 99 98 
184.20CFS 98.24 98.00 97.75 97.51 97.27 97.02 96.78 96.54 
189.00CFS 96.30 96.04 95.75 95.47 95.18 94.90 94.61 94.30 
193.80 CPS 93.99 93.67 93.37 93.08 92.80 92.53 92.25 91.95 
198.60 CPS 91.65 91.34 88.09 82.62 77.79 73.53 69.86 66.19 
203.40 CFS 
208.20 CFS 
213.00 CFS 
217.80 CFS 
222.60 CFS 
227.40 CFS 
232.20 CPS 
237.00 CFS 
241.80 CFS 
246.60 CFS 
251.40 CFS 
256.20 CFS 
261.00 CFS 
265.80 CPS 
270.60 CPS 
275.40 CPS 
280.20 CFS 
285.00 CFS 
289.80 CFS 
294.60 CFS 
299.40 CFS 
304.20 CFS 
309.00 CFS 
313.80 CFS 
318.60 CFS 
323.40 CFS 
328.20 CFS 
333.00 CES 
337.80 CFS 

RUNOFF ABOVE BASEFLOW (BASEPLOW = .00 CFS) 
2.63 WATERSHED INCXES; 10436 CFS-HRS; 862.4 ACRE-PZET. 

-'* WARNING - ROUTING COEPPICIENT (Cl EQUALS 1.0, 
CONSIDER SUhLLW UhIN TIME INCREMENT FOR XSECTION 104. **+ 

'*' WARNING - XSECTION 104, INSUFFICIENT LON FLOW RATING, PEAK FLOW LESS THAN 
2ND TABLE VALUE. THIS REACH ROUTING MAY BE INCORRECT, 
UXLESS NEW RATING TABLE VALUES ARE INSERTED. *+*  

OPERATION REACH XSECTION 104 

PERK DISCHRRGE(CPS) PEAK ELEVATIONIFEET) 
115.0 .51 
23.8 .ll 

FIRST POINT OF FLAT PEAK 

RUNOFF ABOVE BASEFLOW IBASEFLOW = .DO CPSI 
2.53 WATERSHED INCHES; 10053 CFS-HRS; 830.8 ACRE-FEET. 

OPERATION RUNOFF XSECTION 4 

PERK TIME IHRS) 
119.54 
143 .ll 
150.76 
155.14 

PEAK DISCHRRGElCPSI PEAK ELEVATIONIFEETl 
(RUNOFF1 
IRUNOFFI 
(RUNOFF1 
(RUNOFF) 
I RUNOFF I 
IRUNOFFI 
(RUNOFF) 
(RUNOFF) 
(RUNOFF) 
(RUNOFF) 

RUNOFF ASOVE BASEPLOW (BASEFLOW = .OO CFSI 
3.11 WATERSHED INCHES; 5098 CFS-HRS; 421.3 ACRE-FEET. 
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DURATIONlHRS)12 24 36 48 60 72 84 96 
FLOWICFS) 53 25 18 14 11 11 11 8 

WARNING - MAIN TIME INCREMHUT i ,6001 IS GREATER TEW 50% OF THE 
TIME OF CONCENTRATION I .541 FOR SUBWATERSHED XSECTION 4. 
THIS WILL REDUCE THE COMPUTED PEAK BY ABOUT .OS. *e*  

OPERATION ADD- XSECTION 4 

PEAK TIMBIHRS) PEAK DISCHXRGZICPSI PEAK .XbEVATiGNlFEETi 
119.70 1208.0 INULLI 
140.64 140.1 INULLI 
150.21 130.9 iNULLi 

"" WARNING - XSECTION 4, MAIN TIME INCREMENT TOO LARGE, COMPUTED PEAK 
I 1207.99) EXCEEDS AMACENT COORDINATE I 1127.251 BY 7 8 .  "* 

RUNOFF ABOVE BASEPLOW (BASEFLOW = .OO CFS) 
2.70 WATERSHED INMES; 15151 CFS-HRS; 1252.1 ACRE-FEET. 

DURATIONIHRS) 24 48 72 96 120 144 168 178 
FLOWICFS! 137 119 107 39 28 5 1 0 

* * *  W I N G  - ROUTING COEFFICIENT lC1 EQUALS 1.0, 
CONSIDER SmLLER MAIN TIME INCmENT FOR XSECTION 136. *** 

OPERATION REACH XSECTION 106 
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PEAK TIMEIHRS) PEAK DISCHARGE ICES1 PEAK ELWATIONIFEET! 
119.70 1208.0 2.81 
140.64 140.1 .48 
150.21 130.9 .45 
162.20 124.1 .42 
174.16 116.8 .40 
195.70 104.0 .35 
209.56 48.8 .17 
222.91 35.1 .12 
232.54 32.8 .11 

"' WARNING - XSECTION 106, MAIN TIME INCREMENT TOO LARGE, COMPUTED PEAK 
i 1207.991 EXCEEDS AWACEiiT COORDINATE 1 1127.25) BY 7 % .  '*. 

RUNOFF ABOVE BASEFLOW (WEELOW = .OO CFS) 
2.70 WATERSHED INCHES; 15151 CFS-HRS; 1252.1 ACRE-FEET. 

DURRTIONIHRSI 24 48 72 96 120 144 168 178 
FLOWlCFSi 137 119 107 39 28 5 1 0 

OPERATION RUNOFF XSECTION 5 

PEAK TIME IEPS) PEAK DISCHILRGEICPS) PEAK ELEVATIONIPEET! 
119.20 900.4 !RUNOFF! 
143.11 23.2 (RUNOFF) 
150.53 17.5 IRUNOPF) 
155.10 14.7 (RUNOFF 
162.40 14.8 (RUNOFF) 
167.10 11.9 iRUNOPF! 

(RUNOFF) 
(RUNOFF) 
!RUNOFF) 
(RUNOFF! 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFS) 
3.40 WATERSHED INCHES; 4392 CFS-HRS; 363.0 ACRE-FEET. 

DURATIONlHRSi 12 24 36 48 60 72 84 96 
FLOWICFSi 45 21 15 12 9 9 9 7 

DURRTION(HRS) 108 120 132 140 
FLOh'lCiS1 6 6 4 0 

"' WARNING - MAIN TIME INCREMENT I ,6001 IS GREATER THAN 50% OF THE 
TIME OF CONCENTRATION I ,431 FOR SUBWATERSHED XSECTION 5. 
THIS WILL REDUCE THE COMPUTED PEAK BY ABOUT -.2%. * * *  
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OPERATION ADDHMl XSECTION 5 OPERATION ADDHi?) XSECTION 6 

PEAK TIME(HRS1 
119.54 
142.06 

PEAK DISCHARGE ICFS) PEAK ELEL?4TIONlFEETl 
2027.3 (NULL) 
163 .1 (NULL1 

PEAK TIMEIHRSI 
119.50 
137.13 
142.19 
150.27 
162.26 

PEAK DISCHARGE(CFS1 PEAK ELEVATIONLFEET) 
2469.3 (NULL1 

(NULL1 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL1 

im~j 
(NULL1 
(NULL) 
(NULL) 
(NULL) 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFSI 
2.83 WATERSHED INMES; 19543 CFS-HRS; 1615.0 ACRE-FEET. 

RUNOPF ?50m BASEFLOW (BASEFLOW = .00 CFS) 
2.85 WATERSHED INCHES; 21737 CFS-HRS; 1796.3 ACRE-FEET. 

DURATIONIHRS) 24 48 72 96 120 144 168 181 
FLOWICES1 168 138 121 53 38 7 1 0 

OPERATION RUNOFF XSECTION 6 OPERATION ADDED XSECTION 106 

PEkK TIMEIHRSi PEAK DISCHARGELCPSI PEAK EELFiiATIONIPEETI 
119.19 444.2 (RUNOFF1 

PEAK TIME IHRSI PEAR DISCHARGE ICPS) PEAK ELEVATION(PEET1 
125.54 71.8 .24 

IRUNOFFI 
IRUNOFFI 
IRUNOFPI 
(RUNOFF) 
IRUNOPPI 
(RUNOFF) 
(RUNOFF1 
(RUNOFF1 

HYDROGRAPH POINTS FOR ALTERNATE = 5, STORM = 1 
HRS MAIN TIME INCREMENT = ,600 hr, DRAINAGE AREA = .00 SQ.MI. 

123.00 CPS .OO 29.45 52.08 65.68 71.58 69.43 64.13 59.20 
127.80 CFS 53.49 45.91 38.36 32.19 25.60 17.28 9.11 2.47 
132.60 CFS .OO 

RUNOFP ABOVE BASEFLOW IBASEFLOW = .OO CFSl 
383 CFS-HRS; 31.7 ACRE-FEET 

RUNOFF ABOVE BASEPLOW (BASEELOW = .OO CPS) 
2.98 WATERSHED INCHES; 2193 CPS-HRS; 181.3 ACRE-FEET. 

OPERnTION RUNOPF XSECTION 7 

'** WARNING - MAIN TIME INCREMENT I ,6001 IS GREATER THAN 50% OF THE 
TIME OF CONCENTRATION ( ,421 FOR SUBWATERSHED XSECTION 6. 
THIS WILL REDUCE THE COMPUTED PEAK BY ABOUT -.2%. * * %  
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PERK DISCHRRGE(CPS1 PEAK ELEVATION(PEET1 
294.7 !RUNOFF1 
17.9 IRUNOPPI 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFSI 
2.42 WATERSHED INMES; 1497 CFS-ERS; 123.7 ACW-FEET. 

DURATIONIHRSI 108 120 125 
PLOWLCFSI 2 2 0 

- -*  WARNING - MAIN TIME INCREMENT I ,600) IS GREATER THRN 50% OF THE 
TIME OF CONCENTRATION I ,231 FOR SUBWATERSHED XSECTION 7. 
THIS WILL REDUCE THE COMPUTED PEAK BY ABOUT -1.3%. **+ 

OPERATION ADDHYD XSECTION 7 

PEAK TIME(HRS1 
119.42 
137.25 
142.27 
150.27 
162.26 

PEAK DISCHILRGE(CPS1 PEAK ELEVATIONIFEETI 
2758.9 (NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 5, STORM = 1 
HRS MAIN TIME INCRUMENT i ,600 hr, DRAINAGE AREA = 12.79 SQ.MI. 
98.40 CPS .45 1.36 1.50 1.51 1.53 3.24 3.55 3.57 
103.20 CPS 3.62 5.54 5.93 5.96 6.01 8.11 8.53 8.56 
108.00 CPS 8.74 14.87 16.08 16.16 16.36 24.31 25.87 25.98 
112.80 CPS 27 43 46 47 49 92 100 101 
117.60 CFS 168 2256 2672 2759 2685 939 619 599 
122.40 CFS 587 395 359 357 354 301 291 290 
127.20 CZ'S 289 262 257 257 255 228 222 222 
132.00 CFS 221 191 186 185 185 178 176 176 

136.80 CPS 176 176 176 176 176 183 185 185 
141.60 CPS 184 185 185 184 183 161 157 157 
146.40 CPS 156 156 156 156 156 164 165 165 ~~ ~-~ 

151.20 CPS 164 157 155 155 155 155 155 154 
156.00 CFS 154 146 145 145 144 144 144 144 
160.80 CPS 144 151 153 152 152 144 143 143 
165.60 CPS 142 142 142 142 141 134 132 132 
170.40 CPS 132 131 131 131 131 139 140 140 
175.20 CFS 139 131 130 129 129 129 129 128 
180.00 CPS 128 128 128 127 127 127 127 126 
184.80 CPS 126 126 126 126 125 125 125 125 
189.60 CPS 124 124 124 124 123 115 113 113 
194.40 CFS 113 120 121 121 121 113 111 111 
199.20 CFS 111 115 111 106 102 90 85 82 
204.00 CPS 78.28 75.20 72.33 69.68 67.21 64.94 62.83 60.88 
208.80 CFS 59.45 65.55 65.84 65.04 63.94 55.40 52.88 51.63 
213.60 CPS 50.51 49.48 48.52 47.63 46.80 46.04 45.34 44.87 ~ ~ - -  

218.40 CPS 44.42 44.01 43.61 43.23 43.07 50.72 52.10 52.29 
223.20 CPS 51.96 44.39 42.79 42.40 42.10 41.81 41.54 41.27 
228.00 CFS 41.02 40.79 40.57 40.36 40.52 48.17 49.71 50.04 ~~ ~ - -  ~- - 

232.80 CFS 49.82 42.41 40.87 40.59 40.39 40.20 40.02 39.84 
237.60 CPS 39.03 23.17 19.51 18.37 17.42 16.50 15.63 14.80 
242.40 CFS 14.02 13.28 12.58 11.91 11.28 10.69 10.12 9.59 
247.20 CPS 9.08 8.60 8.15 7.71 7.31 6.92 6.55 6.21 
252.00 CPS 5.88 5.57 5.27 5.00 4.73 4.48 4.24 4.02 
256.80 CPS 3.81 3.61 3.42 3.24 3.06 2 - 9 0  2.75 2.60 
261.60 CPS 2.47 2.34 2.21 2.10 1.98 1.88 1.78 1.69 
266.40 CFS 1.60 1.51 1.43 1.36 1.29 1.22 1.15 1.09 
271.20 CPS 1.03 .98 .93 .88 .83 .79 .75 .71 
276.00 CFS .67 .63 .60 .57 .54 .51 .48 

RUNOFF ABOVE BASEFLOW !B.%SEFLOW = .OO CFS1 
2.81 WATERSHED INCHES; 23233 CPS-HRS; 1920.0 ACRE-FEET. 

OPERATION RUNOFF XSECTION 10 
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PEAK TIME lHRS1 
119.72 
143.24 
150.92 
155.27 
162.92 
167.25 
174.92 
210.92 
222.92 
232.52 

PEAK DISCHARGEICFSI 
250.3 

PEAK ELEVATION(FEET1 
iRUNOFFi 
(RUNOFF1 
(RUNOFF) 
(RUNOFF1 
I RUNOFF1 
(RUNOFF1 
(RUNOFPI 
lRUNOPF1 
(RUNOFF) 
(RUNOFF) 

OPERATION RUNOPP XSECTION 9 

PEAK TIMEiHRS) PEAK DISCHARGEICPS) PEAK ELEVATION (FEET) 
119.53 626.6 IRUNOPP ) 
143.11 16.2 (RUNOFF) 
150.70 12.2 (RUNOFF) 
155.11 10.2 !RUNOFF1 
162.78 10.3 (RUNOFF1 

RUNOFF ABOVE BASEPLOW (BASEFLOW = .OO CPS1 
2.81 WATERSHW IPI'CHES; 1217 CPS-HRS; 100.5 ACRE-PEET. 

(RUNOFF1 
(RUNOFF1 
(RUNOFPI 
(RUNOFPI 
(RUNOFF I 

"* WARNING - MAIN TIME INCREMENT ! ,6001 IS GREATER THAN 50% OF THE 
TIME OF CONCENTRATION ( ,891 FOR SUBWATERSHED XSECTION 10. 
THIS WILL REDUCE THE COMPUTED PRAK BY ABOUT -3.78. e * ,  

RUNOFF ABOVE BASEPLOW (BASEFLOW = .OO CFS) 
3.42 WATWSHW INCHES; 3066 CPS-HRS; 253.4 ACRE-FEET. 

"' WARNING - ROUTING COEPPICIENT IC) EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INCREMENT FOR XSECTION 109. ***  

OPERATION REACH XSECTION 109 
"' WARNING - MAIN TIME INCREMENT I ,600) IS GREATER THAN 508 OF THE 

TIME OF CONCENTRATION I ,551 FOR SUBWATERSHED XSECTION 9. 
THIS WILL REDUCE THE COMPUTED PEAK BY ABOUT -.I%. *** 

PEAK TIMEIHRS) 
119.72 
143.24 
150.92 
155.27 
162.92 
167.25 
174.92 
210.92 
222.92 
232.52 

PEAK DISCHARGEiCFSl PEAK ELEVATIONIFEET) 
250.3 1766.99 

OPERATION ADDHIT XSECTION 109 

PEAK TIMEIHRS) 
119.68 
143.12 
150.88 
155.12 
162.90 

PEAK DISCWaGEiCFSI PEAK ELEVATION(PEET1 
867.0 1770.18 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFS1 
2.81 WATERSHED INCHES; 1217 CFS-HRS; 100.5 ACRE-FEET 
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PW[ TIME IHRSI PEAK DISCHARGE ICES) PEAK ELEVATIONIFEETI 
1 1 9 . 2 0  950.6 IRUNOPFI 

RUNOPF ABOVE BASEPLOW (BASEPLOW = .OO CFSI 
3.22 WATERSHED INCHES; 4282 CFS-HRS; 353.9 ACRE-FEET. 

(RUNOFF 1 
IRUNOPF) 
(RUNOFF1 
(RUNOFF1 
(RUNOFF) 
I RUNOFF ) 
I RUNOFF I 
IRUNOPP) 
IRUNOPP) 

'-* WARNING - ROUTING COEPFICIENT IC) EQUALS 1.0, 
CONSIDER SMALLER M I N  TIE2 INCREMENT FOR XSECTION 108. ***  

RUNOFF ABOVE BASEPLOW (BASEFLOW = .00 CFSl 
3.72 WATERSHED INCHES; 4612 CPS-SRS; 381.1 ACRE-FEET. OPERATION REACH XSECTION 108 

PEAK TIME IHRSI 
119.68 
143.12 
150.88 
155.12 
162.90 
167.11 
174.90 
210.85 
222.83 
232.43 

PEAK DISCHARGE(CFS) 
867.0 

PEAK ELEVATIONIFEETI 
1757.97 
1754.07 
1753.98 
1753.94 
1753.94 
1753.89 
1753.90 
1753.85 
1753.85 
1753.85 

"' WARNING - MAIN TIXE INCREMENT I ,600) IS GREATER THAN 50% OF M E  
TIME OF CONCENTRATION I .42) FOR SUBWATERSHED XSECTION 8. 
THIS WILL REDUCE M E  COMPUTED PEAK BY ABOUT -.2%. * * *  

OPERATION ADDKYD XSECTION 108 

PEAK TIMZ(ERS) 
119.43 
143.11 
150.60 

PEAK DISCHARGEICFSl PEAK ELEVATION(FEETI 
1812.3 1759.91 
46.6 1754.45 
35.1 1754.27 
29.4 1754.18 
29.5 1754.18 

RUNOPF ABOVE BASEFLOW (BASEPLOW = .00 CFSI 
3.22 WATERSHED INCHES; 4282 CFS-HRS; 353.9 ACRE-FEET 

OPERATION RUNOFF XSECTION 8 
HRS 

HYDROGRAPX POINTS FOR 
MAIN T I m  INCREMENT = ,600 

ALTERNATE i 5, STORM = 1 
hr, DRAINAGE AREA = 3.98 

91.80 CFS 
96.60 CFS 
101.40 CPS 
106.20 CFS 
111.00 CPS 
115.80 CPS 
120.60 CPS 
125.40 CFS 
130.20 CFS 
135.00 CFS 
139.80 CFS 
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144.60 CFS 33.13 29.63 29.24 29.19 29.23 29.24 29.24 29.31 
149.40 CPS 33.82 35.02 35.15 35.02 30.67 29.51 29.38 29.37 
154.20 CFS 29.41 29.42 29.42 29.39 24.89 23.72 23.59 23.58 - - - -  - - - 

159.00 CFS 23.60 23.61 23.61 23.75 28.21 29.41 29.54 29.48 
163.80 CPS 25.02 23.84 23.71 23.69 23.71 23.72 23.72 23.56 
168.60CPS 19.14 17.97 17.83 17.82 17.83 17.83 17.83 17.86 
173.40 CPS 22.46 23.66 23.79 23.69 19.22 18.03 17.90 17.88 
178.20 CFS 17.89 17.89 17.89 17.90 17.91 17.91 17.91 17.91 
183.00CPS 17.93 17.93 17.93 17.93 17.95 17.95 17.95 17.95 
187.80CFS 17.96 17.97 17.97 17.97 17.98 17.99 17.99 17.85 
192.60 CFS 13.36 12.15 12.02 12.17 16.66 17.86 18.00 17.92 
197.40CFS 13.38 12.17 12.04 12.11 16.67 17.89 18.03 17.91 
202.20CPS 13.38 12.19 12.06 12.04 12.05 12.05 12.05 12.05 
207.00 CPS 12.05 12.35 12.05 12.20 16.72 17.94 18.08 17.94 
211.80 CPS 13.44 12.23 12.09 12.08 12.08 12.08 12.08 12.08 
216.60 CFS 12.09 12.09 12.09 12.09 12.09 12.10 12.10 12.24 
221.40 CPS 16.79 18.00 18.14 18.12 13.47 12 .27 12.13 12.12 
226.20 CPS 12.12 12.12 12.12 12.12 12.13 12.13 12.13 12.22 
231.00 CFS 16.83 18.06 18.19 18.11 13.52 12.30 12.17 12.15 
235.80 CPS 12.15 12.16 12.16 11.88 2.76 .31 

RUNO?F ABOVP BASEFLOW IBASEFLUd = 0 0  CFS) 
3.46 WATERSHED INCHES; 8894 CFS-HRS; 735.0 ACRE-FEET. 

DURATION(HRS) 24 48 72 96 120 144 146 
FLOW(CFS) 42 25 18 14 12 1 0 

OPERATION ADDWD XSECTION 109 

"' MESSAGE - HYDROGRAPH CONTAINS NO FLOW *,. 

RUNOFF ABOVE BASEFLOW (BASEPLOW = .OO CFS) 
246 CFS-HRS; 735.0 ACRE-FEET. 

* * *  WARNING - ROUTING COEFFICIENT ICI EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INCREMENT FOR XSECTION 107. *** 

OPEFATION REACH XSECTION 107 

P E M  TIME (HRS) 
119.43 
143 .I1 
150.60 
155.13 

PEAK DISCWLRGEICFSI PEILK ELEVATIONIFEET) 

HYDROGRAPE POINTS FOR ALmNATE = 5, STORM = 1 
HRS MAIN TIME INCREMENT = ,600 hr, DRAINAGE AREA = 3.98 SQ.MI. 
91.80 CFS .50 .55 .56 57 .92 .97 .98 1.01 
96.60 CFS 2.56 2.83 2.84 2.87 4.35 4.65 4.67 4.75 
101.40 CPS 6.74 7.12 7.15 7.18 8.05 8.24 8.25 8.26 
106.20 CFS 9.63 9.93 9.96 10.13 15.59 16.83 16.94 17.16 
111.0OCFS 23.36 24.87 25.02 25.30 37.76 40.76 41.06 41.78 
115.80 CFS 73 81 82 129 1438 1775 1812 1783 
120.60 CPS 645 351 320 316 191 169 156 155 
125.40 CFS 123 114 113 112 96 92 91 91 
130.20 CPS 73.72 69.24 68.75 68.34 51.17 46.57 46.06 45.87 
135.00 CFS 41.63 40.52 40.39 40.38 40.46 40.49 40.49 40.52 
139.80 CFS 45.08 46.27 46.40 46.42 46.54 46.57 46.57 45.10 
144.60 CPS 33.13 29.63 29.24 29.19 29.23 29.24 29.24 29.31 
149.40 CFS 33.82 35.02 35.15 35.02 30.67 29.51 29.38 29.37 
154.20 CPS 29.41 29.42 29.42 29.39 24.89 23.72 23.59 23.58 
159.00 CPS 23.60 23.61 23.61 23.75 28.21 29.41 29.54 29.48 
163.80 CPS 25.02 23.84 23.71 23.69 23.71 23.72 23.72 23.56 
168.60 CFS 19.14 17.97 17.83 17.82 17.83 17.83 17.83 17.86 
173.40 CPS 22.46 23.66 23.79 23.69 19.22 18.03 17.90 17.88 
178.20 CFS 17.89 17.89 17.89 17.90 17.91 17.91 17.91 17.91 
183.00 CPS 17.93 17.93 17.93 17.93 17.95 17.95 17.95 17.95 - ~ .  ~~ ~ - -  

187.80 CPS 17.96 17.97 17.97 17.97 17.98 17.99 17.99 17.81 
192.60 CPS 13.36 12.15 12.02 12.17 16.66 17.86 18.00 17.92 
197.40 CPS 13.38 12.17 12.04 12.11 16.67 17.89 18.03 17.91 
202.20 CPS 13.38 12.19 12.06 12.04 12.05 12.05 12.05 12.05 - - ~  ~ 

207.00 CFS 12.05 12.05 12.05 12.20 16.72 17.94 18.08 17.94 
211.80 CFS 13.44 12.23 12.09 12.08 12.08 12.08 12.08 12.08 
716.60 crs 12.09 12.09 12.09 12.09 12.09 12.10 12.10 12.24 

226.20 cFS 12.12 12.12 12.12 12.12 12.13 12.13 12.13 12.22 
231.00 CFS 16.83 18.06 18.19 18.11 13.52 12.30 12.17 12.15 
235.80 CFS 12.15 12.16 12.16 11.88 2.76 .31 

RUNOFF ABOVE BASEFLOW [BASEFLOW = .00 CFS) 
3.46 WATERSHD INCHES; 8894 CFS-HRS; 735.0 ACRE-FEET. 
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OPERATION ADDHYU XSECTION 1 0 7  

PEAK TIME(HRS1 
1 1 9 . 4 3  

PEAK DISCHARGE(CFS1 
4571.2  

PEAK ELEVATIONfFEETI 

HYDROGWH POINTS FOR ALTWNRTE = 5, STORM x 1 
HRS MAIN TIME INCREMENT = , 6 0 0  hr, DRAINAGE AREA = 16.77 SQ.MI. 

9 1 . 8 0  CPS . 5 0  .55 . 5 6  . 5 7  .92  .97 98  1 . 0 1  
9 6 . 6 0  CFS 2 . 9 4  3 . 2 6  3 .28  3.32 5 . 7 1  6 . 1 5  6 .18  6 . 2 8  

1 0 1 . 4 0  CFS 9 . 9 7  1 0 . 6 8  1 0 . 7 2  10 .80  13 .59  14 .17  1 4 . 2 1  14 .27  
106 .70  CPS 17.74  1 8 . 4 7  1 8 . 5 2  1 8 . 8 6  30.45 3 2 . 9 1  3 3 . 1 1  33.52 ... -.- . - -~~ - ~- - 

1 1 1 . 0 0  CFS 4 7 . 6 8  5 0 . 7 4  5 1 . 0 0  52 .06  81 .08  87 .26  87.76 9 0 . 5 4  
1 1 5 . 8 0  CFS 1 6 5  1 8 1  1 8 3  297 3693 4448 4 5 7 1  4468 
1 2 0 . 6 0  CFS 1 5 8 4  970 918 903 586 519 513 510 
1 2 5 . 4 0  CPS 423 4 0 5  403 4 0 1  3 5 8  349 348 3 4 6  -- 

1 3 0 . 2 0  CPS 3 0 1  292 2 9 1  289 243 232 2 3 1  2 3 1  
1 3 5 . 0 0  CPS 219 217 217 216 217 216 216 217 
1 3 9 . 8 0  CFS 228 2 3 1  2 3 1  2 3 1  2 3 1  2 3 1  2 3 1  230 
1 4 4 . 6 0  CFS 1 9 4  1 8 7  1 8 6  1 8 6  1 8 6  185 1 8 5  1 8 5  
1 4 9 . 4 0  CFS 1 9 7  200 200 1 9 9  1 8 7  185 1 8 4  1 8 4  
154.20  CFS 1 8 4  1 8 4  1 8 4  183 1 7 1  1 6 9  168 1 6 8  
154 0 0  rP9 1 6 8  1 6 8  1 6 7  1 6 8  1 8 0  1 8 2  182 1 8 1  . . . . . . . . 
1 6 3 . 8 0  CFS 1 6 9  1 6 7  1 6 6  1 6 6  1 6 6  1 6 6  1 6 6  1 6 5  
1 6 8 . 6 0  CFS 1 5 3  1 5 0  1 5 0  1 4 9  1 4 9  1 4 9  1 4 9  1 4 9  
1 7 3 . 4 0  CFS 1 6 1  1 6 3  1 6 3  1 6 3  1 5 1  1 4 8  1 4 7  1 4 7  
1 7 8 . 2 0  CFS 1 4 7  1 4 7  1 4 6  1 4 6  1 4 6  1 4 6  145 1 4 5  
1 8 3 . 0 0  CFS 1 4 5  145 1 4 4  1 4 4  1 4 4  1 4 4  1 4 3  1 4 3  
1 8 7 . 8 0  CFS 1 4 3  1 4 3  1 4 3  1 4 2  1 4 2  142 1 4 1  1 4 1  
1 9 2 . 6 0  CFS 1 2 8  1 2 5  1 2 5  125 1 3 7  1 3 9  1 3 9  1 3 9  
1 9 7 . 4 0  CFS 1 2 6  1 2 3  1 2 3  123 132 1 2 9  1 2 4  1 2 0  
2 0 2 . 2 0  CFS 1 0 4  97  94  90  87  84  82 7 9  
2 0 7 . 0 0  CPS 7 7 . 0 0  7 4 . 8 9  7 2 . 9 3  7 1 . 6 5  8 2 . 2 7  83 .79  83 .12  81.88 
2 1 1 . 8 0  CPS 6 8 . 8 4  6 5 . 1 0  6 3 . 7 2  6 2 . 5 9  61.56 60 .60  5 9 . 7 1  5 8 . 8 8  
2 1 6 . 6 0  CFS 58.13  57 .43  5 6 . 9 6  5 6 . 5 1  56 .11  5 5 . 7 1  55.33 55 .31  
2 2 1 . 4 0  CFS 6 7 . 5 1  7 0 . 1 1  7 0 . 4 3  70.09 5 7 . 8 6  55 .05  54.53 5 4 . 2 1  
2 2 6 . 2 0  CPS 53.93  5 3 . 6 6  53 .39  5 3 . 1 4  52.92 52 .70  52.49 52 .73  
2 3 1 . 0 0  CPS 6 5 . 0 0  6 7 . 7 7  6 8 . 2 3  67.93 55.93 53 .17  52 .76  5 2 . 5 4  
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235.80 CFS 5 2 . 3 6  5 2 . 1 7  51.99 5 0 . 9 1  2 5 . 9 3  19 .82  1 8 . 4 1  1 7 . 4 2  
240.60 CPS 1 6 . 5 0  1 5 . 6 3  14 .80  1 4 . 0 2  1 3 . 2 8  1 2 . 5 8  1 1 . 9 1  11 .28  
741.80 CPS 1 0 . 6 9  1 0 . 1 2  9 . 5 9  9 . 0 8  8 . 6 0  8 . 1 5  7 . 7 1  7 .31  . . . . . . -. - .~ ~~ 

2 5 0 . 2 0  CPS 6.92 6 . 5 5  6 . 2 1  5 .88  5 . 5 7  5 . 2 7  5 .00  4 . 7 3  
2 5 5 . 0 0  CFS 4 . 4 8  4 .24  4 .02  3 . 8 1  3 . 6 1  3 . 4 2  3 . 2 4  3 . 0 6  
2 5 9 . 8 0  CFS 2 . 9 0  2 . 7 5  2 .60  2 . 4 7  2 . 3 4  2 . 2 1  2.10 1 . 9 8  
264.60 CFS 1 . 8 8  1 . 7 8  1 . 6 9  1 . 6 0  1 . 5 1  1 .43  1.36 1 .29  - ~ 

269 .40  CFS 1 . 2 2  1 . 1 5  1 . 0 9  1 . 0 3  . 9 8  .93 .88 .83 
274.20  CFS . 7 9  . 7 5  . 7 1  . 6 7  .63 . 6 0  .57 .54 
279.00  CFS . 5 1  . 4 8  

RUNOFF ABOVE BASEFLOW (BASEPLOW = .OO CFSI 
2 . 9 7  WATERSHED INCHES; 32127 CFS-HRS; 2 6 5 5 . 0  ACRE-FEET. 

OPERATION RESVOR STRUCTURE 2 

PEAK TIMEIWISi PEAK DISCHRRGE(CPS1 PEAK ELEVATION(PEET1 
5 6 6 . 8  1 7 0 8 . 8 8  
1 6 2 . 2  1 7 0 2 . 1 0  
1 3 8 . 0  1 7 0 1 . 9 6  

6 5 . 7  1 7 0 1 . 5 3  
6 0 . 4  1 7 0 1 . 5 0  

HYDROGRAPH POINTS FOR ALTERNATE = 5, STORM = 1 
HRS MAIN TIME INCREMENT = , 6 0 0  hr, DRAINAGE AREA = 1 6 . 7 7  SQ.MI. 

90.60 CFS .OO . 0 1  . O 1  .O1 .02  .03 .04 . 0 5  
9 5 . 4 0  CPS . 0 6  . 0 7  . 0 9  .13 . 1 6  .20  .25 .3 2  .. .~ - - -  

1 0 0 . 2 0  CFS .3 8  . 4 5  . 5 4  . 6 6  .77 . 8 9  1 .02  1 . 1 7  
1 0 5 . 0 0  CFS 1 . 3 3  1 . 4 8  1 . 6 5  1 . 8 4  2 . 0 3  2 . 2 3  2 . 4 9  2 . 8 3  
1 0 9 . 8 0  CFS 3 . 1 8  3 . 5 4  3 . 9 7  4 . 5 0  5 . 0 4  5 . 5 8  6 .30  7 . 2 1  
1 1 4 . 6 0  CFS 8 9  1 0  1 2  1 4  1 7  40 236 -- ~ 

119 .40  CFS 
1 2 4 . 2 0  CFS 
1 2 9 . 0 0  CFS 
1 3 3 . 8 0  CFS 
1 3 8 . 6 0  CFS 
1 4 3 . 4 0  CFS 
1 4 8 . 2 0  CPS 
1 5 3 . 0 0  CPS 
1 5 7 . 8 0  CFS 
1 6 2 . 6 0  CFS 
1 6 7 . 4 0  CFS 
1 7 2 . 2 0  CFS 
1 7 7 . 0 0  CFS 
1 8 1 . 8 0  CFS 
1 8 6 . 6 0  CFS 
191.40 CFS 
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196.20 CFS 
201.00 CFS 
205.80 CFS 
210.60 CPS 
215.40 CPS 
220.20 CPS 
225.00 CPS 
229.80 CPS 
234.60 CPS 
239.40 CPS 
244.20 CPS 
249.00 CPS 
253.80 CFS 
258.60 CFS 
263.40 CFS 
268.20 CPS 
273.00 CPS 
277.80 CPS 
282.60 CFS 
287.40 CPS 
292.20 CPS 
297.00 COS 
301.80 CFS 
306.60 CPS 
311.40 CPS 
316.20 CFS 
321.00 CPS 
325.80 CPS 

RUNOFF ABOVE BASEFLOW (BASEPLOW = .OO CPSI 
2.90 WATERSHED INCHES; 31395 CFS-HRS; 2594.5 ACRE-FEET. 

DURXTION(HRSi 2C9 
PLOW(CPS) 14 TRUNCATED 

EXECUTIVE CONTROL ENDCMF. COMPUTATIONS COMTLETD FOR PASS 1 

SUMMRRY TABLE 1 
............... 

SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL IN ORDER PERPORMED. 
A CHAEACTER FOLLOWING THE PEAK DISCHARGE TIME AND RATE (CPS) INDIQ.TES: 

P-PLAT TOP HYDROGRAPH T-TRUNCATED HYDROGRAPH R-RISING TRUNCATED HYDROGRAPH 

XSECTIONI STANDARD PEAK DISCHARGE 
STRUCTURE CO-OL DRAIWGE R"N0FF .................................... 

ID OPERATION RREA AMOUNT ELEJATION TIME RATE RATE 
(SQ MI) (IN) IFT) (HR) (CFS) (CSM) 

RAINFALL OF 7.02 inches AND 237.60 hr DURRTION, BEGINS AT .O hrs 
RAINTABLE NUMBER 3, ARC 2 
MAIN TIME INCEMENT ,600 HOURS 

ALTEFX%TE 5 STORM 1 
........................... 

... XSECTION 101 RUNOFF 1.86 3.12 119.83 748 402.2 
XSECTION 1 RUNOFF 1.20 3.01 --- 119.62 467 389.2 

... XSECTION 1 ADDHYD 3.06 3.07 119.75 1240 405.2 
XSECTION 2 RUNOFF 1.24 2.41 .-. 119.58 372 300.0 

... XSECTION 2 ADDHYD 4.30 2.88 119.73 1636 380.5 

... XSECTION 3 RUNOFF 1.85 3.12 119.73 777 420.0 
'ISECTTON 3 ADDHYD 6.15 2.95 .-. 119.73 2412 392.2 
STRUCTURE 1 RESVOR 6.15 2.63 1799.53 125.54 187 30.4 
XSECTION 104 REACH 6.15 2.53 .51 123.608 115F 18.7 

... XSECTION 4 RWOPP 2.54 3.11 119.54 1030 405.5 

XSECTION 4 ADDHYD 8.69 2.70 ..- 119.70 1208 139.0 
XSECTION 106 REACH 8.69 2.70 2.81 119.70 1208 139.0 
XSECTION 5 RUNOFF 2.00 3.40 ..- 119.20 900 450.0 

~ 

... XSECTION 5 ADDHYD 10.69 2.83 119.54 2027 189.6 
XSECTION 6 RUNOFF 1.14 2 .98 -.. 119.19 444 389.5 

... XSECTION 6 ADDHYD 11.83 2.85 119.50 2469 208.7 
XSECTION 106 ADDHYD .OO 2.85 .24 125.54 72 "*L+*** 

... XSECTION 7 RUNOFF .96 2.42 119.10 295 307.3 
XSFFTTON 7 ADDHYD 12.79 2.81 .-. 119.42 2759 215.7 ......... ~~ ~ 

XSECTION 10 RUNOFF .67 2.81 .-- 119.72 250 373.1 

XSECTION 109 REACH .67 2.81 1766.99 119.72 250 373.1 
... XSECTION 9 R'UNOFF 1.39 3.42 119.53 627 451.1 

XSECTION 109 ADDHYD 2.06 3.22 1770.18 119.68 867 420.9 
XSECTION 108 REACH 2.06 3.22 1757.97 119.68 867 420.9 

... XSECTION 8 RUNOPP 1.92 3.72 119.20 951 495.3 

XSECTION108 ADDHYD 3.98 3.46 1759.91 119.43 1812 455.3 
... XSECTION 109 ADDHYD .OO 3.46 .OO 0 ***-*+' 

XSECTION 107 REACH 3.98 3.46 1757.02 119.43 1812 455.3 
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SUMMARY TABLE 1 

SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL IN ORDER PERFORMED. 
A m C T E R  FOLLOWING TXE PEAK DISCHARGE TINE AND RATE (CPSI INDICATES: 

F-PLAT M P  HYDROGRAPH T-TRUNCATED HYDROGRAPH R-RISING TRUNCATED HYDRCGRAPX 

XSECTIONI STANDARD PEAK DISCHRRGE 
STRUC-E CONTROL DRAINAGE RUNOFF .......-..--.----------------------- 

ID OPWATION AREA AMOUNT ELEVATION TIME RATE RATE 
ISQ MI1 (IN) IFT) IHRI (CFS) (CSMI 

AL'TERiiTE 5 STORM 1 

XSECTION 107 ADDHYD 16.77 2.97 1761.30 119.43 4571 272.6 
STRUCTURE 2 RESVOR 16.77 2.90 1708.88 123.26 567 33.8 

...-- - .. 
SIGNAL BUTTE FRS W/PASS MTN DIVERSION - RECREATED BY WOOD/PATE VERSION 

09/18/" ORIGINAL DESIGN CONDITIONS + N B i  STAGE-STORAGE CURVES SBTRZObT2.04TEST 
09:31:57 SUlMhRY, JOB NO. 1 PAGE 25 

m Y  TABLE 2 

MODIFIED Am-KIN FSACH ROUTING IN ORDER PERFORMED. 
QUESTION XW.X I?) APTER: OUTFLOW PEAK - MAX. NUMBER ROUTING ITERATIONS USED; 

LENGTH FACTOR - VALUE k* GREATER THL'N 1.0; 
Am-KIN COEFF - VALUE C G W T E R  MAN 0.667. 

HYDROGRAPH INPO~TION ROUTING PAWiMETERS 
---------.-..--......... ............................... 

FLOOD INFLOW OUTFLOW Q-A EQ. PERK A m -  
XSEC -"J, PLAIN ........... ...-.------ ----------- LENGTH RATIO KIN 
ID LENGTH LENGTH PEAK TIME PEAK TIME COEFF POWER FACTOR Q/I COEFF 

(PTl (FTI (CFSl (HR) (CPSI IHR) 1x1 (MI (k'l (Q') IC) 

BASEFLOM IS .O CPS 

ALTERNATE 5 SMRN 1 



............................................................... SCS - 
SIGNAL BUTTE PRS W/PASS MTN DIVERSION - RECREILTED BY WOOD/PATE VERSION 
ORIGINAL DESIGN CONDITIONS * NEW STAGE-STORAGE CURVES SBTR2ObT2.04TEST 

-Y, J O B N O .  1 PAGE 26  

S W Y  TABLE 3 

STORM DISCHARGES ICFSI AT XSECTIONS ANE STRUCTURES POR ALL ALTERNATES 
QLJESTION MARK 0 1  AFTER: OUTFLOW PERK - RISING TRUNCATED HYDROGFAPH. 

XSECTION/ DRAINAGE 
STRUCTURE AREA STORM NIiMBERS 

I D  ISQ M I )  1 

STRUCTURE 2 1 6 . 7 7  
........................... 

ALTERNP.TE 5 5 6 7  

STRUCTURE 1 6 . 1 5  
........................... 

ALTERNATE 5 1 8 7  

XSECTION 1 3 . 0 6  

ALTERNATE 5 1 2 4 0  

XSECTION 2 4 . 3 0  

ALTERIJATE 5 I 6 3 6  

XSECTION 3 6 . 1 5  

ALTERNATE 5 2 4 1 2  

XSECTION 4 8 . 6 9  

ALTERNATE 5 1 2 0 8  

XSECTION 5 1 0 . 6 9  
........................... 

ALTERNATE 5 2 0 2 7  

XSECTION 6 1 1 . 8 3  
........................... 

ALTERNATE 5 2 4 6 9  

XSECTION 7 1 2 . 7 9  

ALTERNATE 5 2 7 5 9  

XSECTION 8 1 . 9 2  

ALTERNATE 5 

XSECTION 1 0  . 6 7  

XSECTION 1 0 1  1 . 8 6  
........................... 

ALTERNATE 5 

XSECTION 1 0 4  6 . 1 5  

ALTERNATE 5 9 5 1  

XSECTION 9 1 . 3 9  



a 
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SUhQ6ARY TABLE 3 
.-............. 

STORM DISCHARGES (CFS) AT XXSCTIONS AND STRUClWPES FOR ALL ALTERNATES 
QUESTION MARK ( ? I  AFTER: OUTPLOW PEAK - RISING TRUNCXTW H'fDRffiUPH. 

XSECTIONI DUINAGE 
STRUCTURE AREA STORM NUMBERS 
ID (SQ MI) 1 

XSECTION 104 6.15 

XSECTION 106 .OO 

XSECTION 107 16.77 

ALTERNATE 5 4571 

XSECTION 108 3.98 

ALTERNATE 5 1812 

XSECTION 109 00 

END OF 1 JOBS IN THIS RUN 

SCS TR-20, VERSION 2.04TEST 
PILES 

INPUT = SBT2BTP4 .DAT , GIVEN DATA FILE 
OUTPUT = SBTZBTP4.0UT , DATED 09/18/",09:31:57 

PILES GENERATED - DATED 09/18/**,09:31:57 

N O W  ! 

TOTAL NmWER OF WARNINQS = 20, >=SAGES = 2 

JOB ENDED AT 09:31:58 
-" TR-20 RUN COMPLETED "' 



*****.**..+ *80-80 LIST OP INPUT DATA FOR TR-20 HYDROLOW""*.'*'*%******* 

JOB TR-20 
TITLE 000 SIGNAL BUTTE FRS WIPASS MTN - RECRERTW BY WOODIPATEL SBTR-20c.DAT 
TITLE 000 ORIGINAL DSGN COND. + NEW STAGE-STORAGE CURVES + ADDL PASS m 

5 RAINFL 1 . 5  
8 0 . 0  . 008  , 0 1 7  , 0 2 6  .035 
8 .045 , 0 5 5  .065 , 0 7 6  ,087 
8 .099 , 112  . I 2 5  .14 ,156 

9 ENDTBL 
5 RAINFL 2 . 5  
8 0 . 0  , 0 0 5  , 0 1 1  , 0 1 6  ,022 

9 ENDTBL 
5 RAINPL 4 . 2 5  
8 0 . 0  , 0 0 6  , 0 1 1  , 0 1 7  .028 

5 RAINFL 5 

9 ENDTBL 
2 XSECTN 1 0 2  
8 

9 ENDTBL 
2 XSECTN 1 0 3  
8 
8 

9 RiDTBL 
2 XSECW 1 0 4  
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 106  
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECW 1 0 7  
8 
8 

"80-80 LIST OF INPUT DATA 



10100T 'I '511 T P L POT 9 38811IU 9 
TOTOTI P6'T6L1 L 9 T Z 80AS38 9 

9 L 1 5 IIomVs 9 
IOTOTT L 9 5 f P waav 9 
TOT001 16. ' 08 58'1 9 f T ddONnX 9 
TOTOOT '0052 5 L COT E HSW 9 
TOTOOT L95 Z P(UHaUY9 
TOT 0 0 1 65 ' ' 5L PZ'T 9 Z I ddONllX 9 
TOTOOT 'OOSZ 5 L 201 E HSW 9 
TOTOOT L 9 5 I P ahvaav 9 
IOTOOT L9' ' 6L Z'T 9 T 1 dBONn8 9 
TOTOOT 12'1 ' 08 98'1 5 TOT I ddOM8 9 

1EJAN3 6 
' Of5C 'COSZI 'PZLI. 8 
'IZTE '0056 'ZZLT 8 

EZ'ZTLZ '0099 'OZLT 8 
EE'0861 '0561 '9TLT 8 
I9CELT 028 5'PTLT 8 
LL'EL51 '06E 5'ETLT 8 

'EZ LP'LZ 
0'0 0'0 

'662 TE'PL6 
'062 8L'SIL 
'LEI ZZ'EOS 
' 82T 8'5EE 
'L8 L'P6T 
'25 LE'Z6 
'82 LD'LZ 

TT'9PPT '951 9'ZTLI 
5O'ZEDT '551 5'ZTLT 
Z'06EI 'D51 Z'ZILT 

60'9621 P'T51 5'ITLT 
Z5'E9TT L'LPT S'OILT 
Z5'TOTI 6'561 'OIL1 

E'TL8 D'8ET '80LT 

'062 EL'5TL 
'L81 ZZ'E05 
'821 8'5Ef 
'La L'P61 
' 25 L8'26 
'EZ LP'LZ 
0'0 0'0 

P2'28D 8'121 'POL1 8 
5Z'ELZ L'OT P'IOLT 8 
I'ZLT Z'OT 'OOLT 8 

0'0 0'0 '969T 8 
zo ~,~nn&s E 

'IBILClN3 6 
DO'S981 '00292 L5'8081 8 

O'T 

60'0LDT 'OOZST 82'9081 
6'TZTI 'OOLL '0081 
88'2T8 '0591 ZL'TOEI 
66'285 T6'fIT ZP'66LT 
EZ'ZZE ZP'EOI DT'L6LT 
L'OtZ 97'96 '96LT 
L'OLT 2'16 PT'56LT 
2'191 D'DL '56LI 
'OE1 E'9Z S'P6LI 
' 901 20'0 T'D6LT 

'25 5E'fiOZ 
'EZ C6.19 
0'0 0'0 

L'55LT 
L'PELT 
L.ESLT 

0'1 

'Z9LI 
'T9LI 
'09LT 
'65LT 
'BELT 
'L5LT 
'9511 
'SSLT 
'DELI 
'ESLT 
'ZSLT 
'IELT 

'821 8'5Et 9'L9LI 8 
'La L'P6T 9'99LT 8 
'25 L8' 26 9'59LT 8 
'CZ LP'LZ 9'P9LT 8 
0'0 0'0 9'E9L1 8 

0.7 ETT NLSHSX e 



',"..***.. "*.'*'-80.80 LIST OF INPUT DATA (CONTI~ED).*'L...*~""**""'" TR20 ----- SCS - 
SIGNAL BUTTE PRS W/PASS HTN - RECREATED BY WOOD/PATEL SBTR-20c VERSION 

6 mCH 3 1 0 4  4 5 6700 .  1 0 0 1 0 1  09/19/** ORIGINAL DSGN COND. + NEW STAGE-STORAGE CURVES + ADDL PASS MNT2.04TEST 
6 RUNOFP 1 4 6 2 .54  80 .  .54  1 0 0 1 0 1  08:23:06 PASS 1 JOB NO. 1 PAGE 1 
6ADDHYD4 4 5 6 7  1 0 0 1 0 1  
6 DIVERT 6 1 0 4  7 5 2 3 4 5 4 .  1. 1 0  0 1 0  1 
6 A D D H Y D 4 1 0 4  1 2 4  1 0 0 1 0 1  
6 REACH 3 1 0 6  5 3 3 7 0 0 .  1 0 0 1 0 1  
6 RUNOFF 1 5 6 2 .  8 2 .  .43  1 0  0 1 0  1 
6ADDHYD4 5 3 6 7  1 0 0 1 0 1  
6 DIVERT 6 1 0 6  7 5 2 6296 .  1. 1 0  0 1 0  1 
6 RUNOFF 1 6 6 1 . 1 4  7 9 .  .42  1 0 0 1 0 1  
6 PinDRYD 4 6 5 6 7 1 0 0 1 0 1  

EXECUTIVE CONTROL INCREM M I N  TIME INCREMXNT = , 2 0 0  HOURS 

ALTImWTE NO. = 5 STORM NO. = 1 RAIN TABLE NO. = 2 
6 ADDHYD 4 1 0 6  4 2 7 
6? .AVMOV5106  7 1 
6 RUNOFF 1 7 6 .96 
6 ADDHYD 4 7 5 6 7 
6 SAVMOV 5 7 7 2 
6 RUNOFF 1 1 3  5 .458 

OPERATION RUNOFP XSECTION l O l  

PEAK DISCHARGE(CPS) 
1010.6  

50 .9  
4 3 . 5  

PEAK ELETATION (FEET1 
(RUNOFF) 
(RUNOFF1 
I RUNOFF I 

~ ~ ~~ ~ - -  - 

6 REACH 3 1 1 3  5 6 6900 .  
6 RUNOFF 1 1 2  5 . a69  
6 ADDHYD 4 1 1 2  5 6 7 
6 REACH 3 1 1 2  7 5 7 7 0 0 .  
6 RUNOPP 1 11 6 1 . 9 5 7  
6 A D D H Y D 4 1 1 1  5 6 7  
6 REACH 3 111 7 5 2000 .  

RUNOFF ABOVE BASEPLOW (BASEPLOW = . 0 0  CFS) 
1 . 9 9  WATERSHED INCHES; 2390 CPS-HRS; 1 9 7 . 5  ACRE-FEET. 

6 RUNOFF 1 1 0  6 . 6 7  
6 A D D H Y D 4 1 1 0  5 6 7  
6 DIVERT 6 1 1 0  7 5 3 1 9 1 5 .  
6REACH 3 1 0 9  5 4 2 7 0 0 .  
6 RUNOFF 1 9 6 1 . 3 9  
6 ADDHYD 4 1 0 9  4 6 7 
6 DIVERT 6 1 0 9  7 5 4 2546 .  OPERATION RUNOFP XSECTION 1 
6 REACH 3 1 0 8  5 6 2 1 0 0 .  
6 RUNOFF 1 8 5 1 .92  
6 ADDKIP 4 1 0 8  5 6 7 

PEAK TIME IHRS) 
1 2 . 2 2  
21 .67  
23 .67  

PEAK DISCKARGEICPSI PEAK ELNATIONIFEETI 
(RUNOFF) 
(RUNOFF) 
(RUNOFF) 

6 ADDHYD 4 1 0 9  3 4 5 
6 S A W O V 5 1 0 6  5 3 
6 DIVERT 6 1 0 8  7 5 4 5253 .  
6 REAM 3 1 0 7  5 6 5300 .  RUNOFF ABOVE BASEFLOW (BASEFLOW = . O O  CPS) 

1 . 9 1  WATERSHED INCHES; 1481  CFS-HRS; 1 2 2 . 4  ACRE-FEET. 6 S A V M O V 5 1 0 7  2 5 
6 ADDHYD 4 1 0 7  5 6 7 
6 SAVMOV 5 2 7 6 

ENDATA 
7 INCREM 6 . 2 0  
7 COMPUT 7 1 0 1  2 3 .94  1 . 0  2 2 0 5  01 

ENDCMP 1 
7 COMPUT 7 1 0 1  2 

ENDCMP 1 
7 COldPUT 7 1 0 1  2 

7 . 0 6  1 . 0  5 2 05  04 
OPERATION ADDKYD XSECTION 1 

1 5 . 8 0  1 . 0  5 2 0 5  05  



*20 ...... ------..--------------------------------~------------------- SCS - 
SIGNAL BUTTE PRS WIPASS MTN - RECREATED BY WOOD/PATEL SBTR-20c VERSION 

09/19/** ORIGINAL DSGN COND. + NEW STAGE-STOPAGE CURVES + ADDL PASS MNT2.04TEST 
08:23:06 PASS 1 JOB NO. 1 PAGE 2 

PERK TIME IWISl PEAK DISCHARGEICFS) PEAK ELEVATIONIFEET) 
1728.9 (NULL) 
83.5 (NULL) 
71.5 (NULL) 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CPS) 
1.96 WATERSHED INMES; 3870 CFS-HRS; 319.8 ACRE-FEET 

DURATIONIHRS) 2 4 6 8 10 12 14 16 
FLOWICPS) 471 194 131 101 83 71 39 7 

DURATIONIHRS) 18 
FLOWICPS) 0 

OPEPATION REACH XSECTION 102 

PERK TIMEIHRS) PEAK DISCHARGEICFS) PEAK ELEVATIONIFEET) 
12.62 1690.5 4.81 
21.91 83.5 .37 
23.91 71.4 .32 

RUNOFF ABOVE BASEFLOW IBASEFLOW = .OO CFS) 
1.96 WRTERSHH) INCHES; 3871 CFS-HRS; 319.9 ACRE-FEET. 

DURATIONIHRSI 2 4 6 8 10 12 14 16 
FLOWICPS) 472 186 132 102 83 71 39 6 

DURATIONIHRS) 18 
FLOWICFS) 0 

OPERATION RUNOFF XSECTION 2 

PEPX DISCFBXGE ICPSI TEAK ELEVATIONIFEET) 
808.7 (RUNOFF) 
36.6 (RUNOFF) 
31.3 IRUNOPFl 

RUNOFF ABOVE BASEFLOW IBASEFLOW = .OO CPS) 
1.62 WATERSHED INCHES; 1297 CFS-HRS; 107.2 ACRE-FEET 

DURATIONIHRS) 2 4 6 8 10 12 14 15 
FLOWICPS) 113 63 46 36 30 26 6 0 

LA."" --- 
SIGNAL BUTTE PRS W/PASS MTN - RECREATED BY WOOD/PATEL SBTR-2Oc YERSION 

09/19/** ORIGINAL DSGN COND. + NEW STAGE-STORAGE CURVES + ADDL PASS MNT2.04TEST 
08:23:06 PASS 1 JOB NO. 1 PAGE 3 

PEAK TIldElWIS) 
12.48 
21.71 

PEAK DISCHARGEICPS) PEAK ELEVATIONIFEET) 
2188.1 (NULL) 
114.2 INULL) 

RUNOFF ABOVE BASEFLOW (BASEPLOW = . O O  CPS) 
1.86 WATERSHED INCHES; 5167 CFS-HRS; 427.0 ACRE-FEET. 

DURATIONIHRSI 2 4 6 8 10 12 14 16 
PLOWICPSI 594 257 182 138 114 98 45 6 

OPERATION REACH XSECTION 103 

PEAK TIME IHRS) PEAK D I S W G E  ICFS) PEAK ELEVATIONIFEETJ 
12.74 2124.9 5.64 
21.92 114.1 .51 
23.92 97.7 .43 

RUNOFF ABOVE BASEFLOW IBASEFLOW = .00 CPSI 
1.86 WATERSHED INCHES; 5167 CFS-HRS; 427.0 ACRE-FEET. 

DURATION LHRS) 2 4 6 8 10 12 14 16 
FLOWICFS) 621 261 178 138 114 98 47 6 

DURATIONlHRSl 18 
PLOWICFS) 0 

OPEPATION RUNOFF XSECTION 3 

PEAK TIMEIHRSl 
12.38 
21.78 

PEAK DISCHARSEICPS) PEAK ELE!VATIONIPEET) 
1217.7 (RUNOFF) 
'50.8 (RUNOFF) 
43.5 (RUNOFF) 

RUNOFF ABOVE BASEFLOW IBASEFLOW = .GO CFS) 
1.99 WATERSHD INCHES; 2377 CFS-HRS; 196.4 ACRE-FEET. 

DURATIONlHRSIS) 2 4 6 8 10 12 14 I6 
FLOWICFS) 255 114 79 61 51 44 23 3 

DURATIONlHRS) 17 
FLOWICFS) 0 

OPEPATION ADDHYD XSECTION 2 



a 
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08:23:06 PASS 1 JOB NO. 1 PAGE 4 08:23:06 PASS 1 JOB NO. 1 PAGE 5 

OPERATION ADDHYD XSECTION 3 

PEAK TIMEtHRS) PEAK DISCHRRGEICPSI PEAK ELEVATIONIPEET) 
12.61 3125.4 (NULL) 
21.80 164.8 (NULL) 
23.80 140.9 (NULL1 

HYDROGRAPH POINTS FOR ALTEB~ATE = 5. smm = 1 
HRS KLIN TIME INCREMENT = .200 hr, DF'AImGE AREA = 6.15 SQ.MI. 
8.60 CPS .31 .92 2.12 4.01 6.94 10.81 15.99 22.50 
10.20 CFS 30 40 54 70 91 119 157 236 
11.80 CPS 493 1170 2128 2895 3125 2936 2561 2147 
13.110 CPS 1751 1414 1156 961 813 703 619 555 -. -~ ~ - -  - ~- ~ - 

15.00 CPS 507 468 437 410 386 364 343 325 
16.60 CPS 309 296 286 279 273 267 260 252 
18.20 CPS 244 235 226 218 211 206 203 201 
19.80 CPS 199 195 190 186 182 178 174 168 
21.40 CFS 165 164 165 164 162 159 156 153 
23.00 CPS 149 144 141 140 141 140 136 125 
24.60 CPS 104 79 56 39 26 17 11 7 
26.20 CPS 4.36 2.81 1.80 1.15 .74 .48 

RUNOPP ABOVE BASEFLOW (BASEPLOW = .OO CPS) 
1.90 WATERSHED INCVES; 7544 CPS-HRS; 623.4 ACm-FFET. 

"' MESSAGE - STRUCTURE 1, USER ENTERED STARTING ELEVATION OR STRUCTURE TABLE 
STARTS 2.16 FEET BELOW ASSUMED CREST ELEVATION AT 1794.10. 
THIS CAN DECREASE OUTFLO'rl HYDROGPAPH VOLUME. *** 

OPERATION RESVOR STRUCTURE 1 

PEAK TIME(XXS) PEAK DISCIlrlRGE ICFS) PEAK ELEVATIONIPEETI 
24.52 112.2 1799.08 

XXS MAIN 
11.80 CPS 
13.40 CPS 
15.00 CPS 
16.60 CPS 
18.20 CPS 
19.80 CPS 
21.40 CFS 
23.00 CFS 

HYDROGRAPH POINTS FOR 
TIME INCREMENT = ,200 
.oo .Ol .01 
102 103 104 
107 108 108 
109 110 110 

ALTEWTE = 5, STORM = 1 
hr, DRAINAGE AREA = 6.15 

.02 57.27 93.53 96.99 
105 106 106 107 
108 109 109 109 
110 110 110 110 

24.60 CPS 
26.20 CPS 
27.80 CPS 
29.40 CFS 
31.00 CPS 
32.60 CPS 
34.20 CPS 
35.80 CPS 
37.40 CFS 
39.00 CPS 
40.60 CPS 
42.20 CPS 
43.80 CPS 
45.40 CPS 
17.00 CFS 
48.60 CPS 
50.20 CFS 
51.80 CPS 
53.40 CPS 
55.00 CPS 
56.60 CFS 
58.20 CPS 
59.80 CPS 
61.40 CPS 
63.00 CPS 
64.60 CPS 
66.20 CPS 
67.80 CPS 
69.40 CPS 
71.00 CPS 
72.60 CPS 
74.20 CPS 
75.80 CPS 
77.40 CPS 
79.00 CPS 
80.60 CPS 
82.20 CPS 
83.80 CPS 
85.40 CPS 
87.00 CPS 

RUNOPP ABOm 

DURATION(HRSI 
PLOWICPS) 

DURATIONIHRS) 
PLOWICPS) 

BASEFLOW (BASEPLOW = .OO CPS) 
1.55 WATERSHED INCHES; 6170 CFS-HRS; 509.9 ACRE-FEET. 

8 16 24 32 40 48 56 64 
111 109 106 103 99 94 57 22 

72 75 
11 8 TRUNCATED 



... "" --- 
SIGNAL BUTPE PRS WIPASS MTN - RECREATED BY WOODIPATEL SBTR-2Oc VERSION 

091191" ORIGINAL DSGN COND. r NEW STAGE-STORAGE CURVES ADDL PASS MNT2.04TZST 
08:23:06 PASS 1 JOB NO. 1 PAGE 6 

OPERATION DIVERT XSECTION 104 
OUTPUT il HYDROGRAPH 

PEAK TIME (HRS) 
24.52 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET1 
112.2 .50 

RUNOFF ABOVE BASEFLOW IBASEFLOW = .00 CFSI 
1.55 WATERSHED INMES; 6170 CFS-HRS; 509.9 ACRE-FEET. 

DURATIONlHRS) 72 75 
PLOW(CFSI 11 8 TRUNCATED 

OUTPUT #2 DIVERTED HYDROGRAPH (XSECTION 01 

'*' MESSAGE - KYDROGRAPH CONTAINS NO PLOW k.. 

RUNOPP ABOVE BASEFLOW IBASEPLOW = .00 CFSI 
0 CFS-HRS; . 0 ACRE-FEET. 

"' W.mING - XSECTION 104, INSUPPICIENT LOW PLOW RATIXG, PEAK PLOW LESS THAN 
2ND TASLE VALUE. THIS REACH ROUTING MAY BE INCORRECT, 
UNLESS NEW RATING TABLE VALUES A E  INSERTED. .++ 

OPERATION REACH XSECTION 104 

PEAK DISCHIIRGE(CFS) PEAK ELEVATION (FEET) 
112.2 .50 

RUNOPP ABOVE BASEPLOW (BASEFLOW = .OO CFS) 
1.55 WATWSHED INCHES; 6168 CPS-HRS; 509.8 ACRE-FEET. 

...-- - -- 
SIGNAL BUTTE FRS WIPASS MTN - RECREATED BY WOODIPATEL SBTR-2Oc VERSION 

091191" ORIGINAL DSGN COND. + NEW STAGE-STORAGE CURVES + ADDL PASS MNT2.04TEST 
08:23;06 PASS 1 JOB NO. 1 PAGE 7 

PEAK TIME(HRS1 
12.15 
19.31 

PEAK DISCHARGE ICPSI PEAK ELEVATION (FEETI 
2179.9 (RIJNOPPI 
83.4 1 RUNOPPI 

RUNOFF ABOVE BASEFLOW IBASEFLOW = .OO CFS) 
1.99 WATERSXED INCHES; 3255 CFS-HRS; 269.0 ACRE-FEET. 

OPERATION ADDHYD XSECTION 4 

PEAK TIME IHRSI PEAK DISCHARGE(CFS1 PEAK ELWATIONIFEETI 
12.15 2179.9 (NULL1 
19.36 194.3 (NULL) 
21.61 183 1 (NULL) 
23.61 173.4 (NULL) 

RUNOFF ABOVE BASEPLOW IBASEPLOW = .00 CPS) 
1.68 WATERSHED INCHES; 9423 CFS-HRS; 778.8 ACRE-FEET. 

DURATIONIHRS) 8 16 24 32 40 48 56 64 
FLOWICFSI 194 111 107 104 100 95 74 29 

DWIATION(HRS) 72 78 
PLOWICFSI 15 8 TRUNCATED 

OPERATION DIVERT XSECTION 104 
OUTPUT #1 HYDROGRAPH 

PEW. TIME(HRS) 
12.15 
19.36 
21.61 
23.61 

PEAK DISCHARGE(CPS1 PFAK ELEVATIONIPEETI 
2179.9 5.75 
194.3 . 86 

OPERATION RUNOFF XSECTION 4 
RUNOFF ABOVE EASEFLOW (BASEFLOW = .00 CPSI 

1.68 WATERSHED INCHES; 9423 CFS-HRS; 778.8 ACRE-FEET. 



TR20 -.---- ............................................................ SCS - 
SIGNAI BUTTE PRS W/PASS MTN - RECREATED BY WOODIPATBL SBTR-20c VERSION 

091191" ORIGINAL DSGN COND. + NEW STXE-STORAGE CURVES + ADDL PASS MNT2.04TEST 
08:23:06 PASS 1 JOB NO. 1 PAGE 8 

DURATION(HRSI 72 78 
PLOW(CFSI 15 8 TRUNCATED 

OUTPUT X2 DIVERTED HYDROGRRPH (XSECTION 0 )  

"' MESSAGE - HYDROGRRPH CONTAINS NO PLOW 

RUNOFF ABOVE BASEFLOW (BASEPLOW = -00 CFS) 
0 CPS-mS; .O ACRE-FEET. 

OPERATION ADDKID XSECTION 104 

"* MESSAGE - HYDROGRAPH CONTAINS NO FLOW *.* 

RUNOFF ABOVE BASEPLOW (BASEPLOW = .OO CFSI 
0 CFS-ms; .a ACRE-FEET. 

* * *  WARNING - ROUTING COEPPICIENT (CI EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INC-T FOR XSECTION 106. *,* 

OPERATION REACH XSECTION 106 

PEAK TIME(HRS1 
12.15 
19.36 
21.61 

PEPX DISCHARGE(CPS1 PEAK ELEVATION(FEET1 
2179.9 4.13 
194.3 .66 

RUNOPF ABO-E BASEPLOW (BASEFLOW = .00 CPSI 
1.68 WATERSHED INCHES; 9423 CFS-HRS; 778.8 ACRE-FEET. 

DURATION(HRSI 72 78 
PLOW(CFS) 15 8 TRUNCATED 

OPERATION RUNOFF XSECTION 5 

- 
SIGNAL BUTTE FRS WIPASS MTN - RECREATU BY WOOD/PATEL SBTR-20c VERSION 

09/19/" ORIGINAL DSGN COND. + NEW STAGE-STORAGE CURVES + ADDL PASS MNTZ.04TEST 
08:23:06 PASS 1 JOB NO. 1 PAGE 9 

PEAK TIME(HRS1 
12.07 
19.33 
21.56 
23.56 

PEAK DISCHARGE (CFSI PEAK ELEVATIONIFEETI 
2048.6 (RUNOFPI 

(RUNOPFI 
( RUNOFP ) 
(RUNOFPI 

RUNOFP ABOVE BASEF'LOW (BASEPLOW = .00 CFSI 
2.14 WATERSHED INCHES; 2762 CPS-HRS; 228.2 ACRE-FEET. 

OPERATION ADDKYD XSECTION 5 

PEAK TIME (HRSI 
12.10 

PEAK DISCHARGE (CFSI PEAK ELEVATION(FEET1 
4157.5 (NULL) 
262.5 (NULL) 
242 .O (NULL) 
224.0 (NULL1 

RUNOPF ABOVE BASEFLOW (BASBLOW = .00 CFSI 
1.77 WATERSHED INCHES; 12182 CPS-HRS; 1006.7 ACRE-FEET. 

DURATION(HRS1 72 79 
FLOW(CPS1 15 9 TRUNCATED 

OPERATION DIVERT XSECTION 106 
OUTPUT X1 HYDROGRAPH 

PEAK TIMELHRSI 
12.10 
19.34 
21.58 

PEAK DISCHARGE(CFSI PEAK ELEVATIONIPEETI 
4157.5 6.38 
262.5 .89 
242.0 8 2  
224.0 .76 

RUNOFF ABOVE BASHLOW (BASEFLOW = .00 CFSI 
1.77 WATERSHED INCHES; 12182 CFS-HRS; 1006.7 ACRE-FEET. 



m 2 0  .----- ............................................................ SCS - 
SIGNAL BUTTE FRS WJPASS MTN - RECREATD BY WOODIPATEL SBTR-20c VERSION 

09/19Iw ORIGINAL DSGN COND. + NEW STAGE-STORAGE CURVES + ADDL PASS WUT2.04TEST 
08:23:06 PASS 1 JOB NO. 1 PAGE 10 

DURATIONIHRSI 8 16 24 32 40 48 56 64 
PLOW(CFS1 262 112 108 104 100 96 80 32 

DURATIONIHRS) 72 79 
PLOWICPS) 15 9 TRUNCATHI 

OUTPUT t2 DIVERTED HYDROGRRPH IXSECTION 01 

*** MESSAGE - HYDROGRAPH CONTAINS NO PLOW 

RUNOFF ABOVE BASEPLOW (BASEPLOW = .OO CPSI 
0 GS-HRS: . 0 ACRE-FEET. 

OPERATION RUNOFP XSECTION 6 

PEAK TIMElHRSl 
12.06 
19.33 

PEAK DISCHARGE(CFS1 PEAK ELEVATIONlPEET) 
1030.8 (RUNOFF) 
36.7 LRUNOFPI 

RUNOPE ABOVE BASEFLOW IBASEFLOW = .OO CPS) 
1.91 WATERSHED INCHES; 1408 CPS-HRS: 116.3 ACN-FEET 

DURATION(HRS1 2 4 6 8 10 12 14 16 
PLOWICFSI 119 65 47 37 31 27 13 1 

DURATIONIHRSI 16 
PLOWICFSI 0 

OPERATION ADDWE XSECTION 6 

PEAK TIME (HAS1 
12.09 
19.34 
21.58 
23.58 

PW( DISCHARGE (CFSI PEAK ELEVATIONIFEET) 
5213.0 (NULL) 
299.2 (NULL1 
273.9 (NULL) 
251.4 (NULL) 

RUNOFF ABOVE BASEPLOW IBASEFLOW = .OO CFS1 
1.78 WATERSHED INCHES; 13582 CFS-HRS; 1122.4 ACD-FEET. 

...-- .~. 
SIGNAL BUTTE FRS WIPASS MTN - RECREATED BY WOOD/PATEL SBTR-20c VERSION 

09/19/*' ORIGINAL DSGN COND. + NEW STAGE-STORAGE CURVES * ADDL PASS MNT2.04TEST 
08:23:06 PASS 1 JOB NO. 1 PAGE 11 

OPERATION ADDHYD XSECTION 106 

"* MESSAGE - HYDROGRAPH COONTANS NO FLOW 
RUNOFF ABOVE BASEFLOW (BASEPLOW = .OO CFS1 

399 CFS-HRS; 1122.4 ACRE-FEET 

OPERATION RUNOFF XSECTION 7 

PEAK TIME(HRS1 PEAK DISCHARGE (CPSI PEAK ELEVATION(FEET) 
11.93 833.8 (RUNOFPI 

LRUNOPP) 
IRUNOFFI 

RUNOPP ABOVE BASEPLOW IBASEPLOW = .OO CPSI 
1.61 WATERSHED INCHES; 996 CFS-HRS; 82.3 ACRE-FEET. 

DURATIONIHRSI 2 4 6 8 10 12 14 15 
F'IOWICFSI 84 46 35 28 24 20 4 0 

*+' WARNING - MAIN TIME INCREMENT I ,2001 IS GREATER THAN 50% OF THE 
TIME OF CONCENTPr4TION ( ,231 FOR SUBWATERSHED XSECTION 7. 
TEIS WILL REDUCE THF COMPUTED PEAK BY ABOUT -3.0%. .** 

OPERATION ADDWE XSECTION 7 

PEAK TIME IHRSI PEAK DISCHARGElCPSI PEAK ELEVATIONlPEETI 

HYDROGRAPH POINTS FOR ALTERNATE = 5, STORM = 1 
HRS W.IN TIME INCREMENT = .200 hr. DRAINAGE AREA = 12.79 SO.NI. 
7.60 CPS .07 .64 1.12 2.62 5.55 7.58 13.30 18.66 
9.20 CFS 25 36 43 57 68 87 113 133 
10.80 CPS 182 221 297 410 898 3627 5784 5345 
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CPS 
CFS 
CPS 
CFS 
CPS 
CPS 
CPS 
CPS 
CPS 
CPS 
CFS 
CFS 
CPS 
CPS 
CPS 
CFS 
CFS 
CFS 
CPS 
CFS 
CFS 
CFS 
CFS 
CPS 
CPS 
CFS 
CFS 
CFS 
CPS 
CPS 
CFS 
CFS 
CFS 
CFS 
CPS 
CFS 
CFS 
CPS 
CPS 
CPS 
CPS 
CPS 
CPS 
CPS 
CFS 
CFS 
CFS 

RUNOPP ABOVE BASEPLOW IBASEPLOW = .OO CPSJ 
1.77 WATER- INCHES; 14578 CFS-RRS: 1204.7 ACRE-FEET. 

DmTION(HRS) 8 16 24 32 40 48 56 64 
PLOW(CPS1 327 112 108 104 100 96 83 33 

DURRTION(HRS1 72 79 
FLOWICFSI 15 9 TRUNCATH, 

OPERATION RUNOFF XSECTION 13 

PEAK TIMEIHRSI PEAK DISCHARGEICPS) PEAK ELEVATION(PEET1 
12.01 419.0 IRUNOPP1 
16.90 19.6 IRUNOPP) 
19.33 14.5 (RUNOFF) 
21.52 12.6 (RUNOFF1 
23.52 10.9 (RUNOFF) 

RUNOPP ABOVE BASEFLOW IBASEPLOW = .OO CPSI 
1.85 WATERSHED INCHES; 547 CFS-HRS; 4 5 . 2  ACRE-FEET. 

"' WARNING - M?.IN TIME INCXEMENT ( ,2001 IS GREATER TEAN 50% OF THE 
TIME OP CONCENTRATION I ,351 FOR SUBWATERSHED XSECTION 13. 
THIS WILL REDUCE THE COMPUTED PEAK BY ABOUT 1.2%. * * *  

OPERATION REACH XSECTION 113 

PEAK TIME (HRSI 
12.61 
21.99 
23.99 

PEAK DISCHARGEfCFSl PEAK ELEVATIONIFEETI 

RUNOFF ABOVE BASEPLOW (BASEPLOW = .OO CFSI 
1.83 WATERSHED INCHES; 542 CFS-SRS; 4 4 . 8  ACZ-FEET. 

DURATION(HRS1 2 4 6 8  10 12 14 16 
FLOW(CFS1 61 27 19 15 12 10 4 1 

DURATION(HRS1 16 
PLowlcFS1 0 

OPERATION RUNOFF XSECTION 12 



TF20 .----- ----.--.------------------------........~~~-~~-~-~~-------~. SCS - 
SIGNAL BUTTE PRS W/PASS MTN - RECREATED BY WOOD/PATEL SBTF-20c VERSION 
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08:23:06 PASS 1 JOB NO. 1 PAGE 14  

PEAK TIMEIHRSI PEAK DISCHaRGE(CFS1 PEAK ELEVATIONIFEET) 
12.22 633.2 (RUNOFF) 
21.67 23 .3  IRUNOFPI 
23.67 1 9 . 9  (RUNOFF1 

RUNOPF ABOVE BASEFLOW IBASEPLOW = . O O  CFSI 
1 . 8 4  WATERSHED INCXES; 1032 CPS-HRS; 85.3 ACRE-FEET. 

DURATIONIHRSI 2 4 6 8 10  12  14  16  
PLOW ICFS) 90 49 35  27 23 20 8 0 

OPERATION ADDWYD XSECTION 112 

PEliK TIME IHRSI 
1 2 . 3 0  
21.71 
23.71 

PEAK DISCHRRGEICFSJ PEAK ELEVATION(FEET1 
770.6 1769.81 
35.2 1764.72 

RUNOFF ABOVE BASEFLOW IBASEPLOW = .00 CFSI 
1 . 8 4  WATERSHD INCHES; 1575 CFS-HRS; 130.1 ACRE-BEET. 

OPERATION REACH XSECTION 112 

PEAK TIME IHRS) PEAK DISCHRRGE ICFSI PEAK ELEVATIONLFEETI 
1 3 . 0 4  558.7 1768.86 

RUNOFF ABOVE BASEPLOW (BASEFLOW = .00 CFS) 
1 . 8 4  WATERSHED INCHES; 1574 CFS-HRS; 1 3 0 . 1  ACRE-FEET. 

DURATIONIHRS) 2 4 6 8 10  12 14  16  
ZLOWICFSI 235 89 56 43 36 3 0  14 3 

DURATIONIHRSI 1 3  
PLOWICFSI 0 

OPEFATION RUNOFF XSECTION 11 

SIGNAL BUTTE PRS W/PASS MTN - RECREATED BY WOODIPATEL SBTR-20'2 VERSION 
ORIGINAL DSGN COND. + NEW STAGE-STORAGE CURVES + ADDL PASS MNT2.04TEST 

PASS 1 JOB NO. 1 PAGE 1 5  

PEAK TIMEIHRSI PEAK DISCHARGE(CFS1 PEAK ELEVATION(FEET1 
1 2 . 2 3  1395.6 IRUNOFF) 
21.68 52.3 IRUNOPFI 
23.68 44 .8  (RUNOFF1 

RUNOFF ABOVE BASEFLOW (BASEPLOW = .OO CFSI 
1.84 WATERSHW INCHES; 2322 CFS-HRS; 1 9 1 . 9  ACRE-FEET. 

DURATIONIXRSI 2 4 6 8 1 0  12  1 4  1 6  
FLOWICFS) 207 110 78 62 52 44 1 8  1 

OPERATION ADDHYD XSECTION 111 

PEAK TIME(HRS1 
12.28 
21.59 
23.60 

PEAK DISCWGE ICFSI PEAK ELEVATION(PEET1 
1532 .8  1772.75 

8 8 . 5  1765.53 
75.8 1765.34 

RUNOFF ABOVE BASEFLOW IBASEPLOW = .OO CFSI 
1 . 8 4  WATERSHED INCHES; 3896 CFS-HRS; 322.0 ACRE-FEET. 

DURATIONIHRS) 1 8  1 8  
FLOW(CFS1 1 0 

***  WARNING - XSECTION 111, INFLOW EXCEEDS EAX TABLE DISCHARGE, 
EXTRAPOLATION USED. 

OPERATION REACH XSECTION 111 

PFAK TINE IHRS) PEAK DISCHARGE ICPS) PEAK ELEVATION(FEET1 
12.49 1521 .8  1 7 7 2 . 7 1  
21.79 83.5 1765.53 
23.80 75.8 1765.34 

RUNOFF ABOVE BASEFLOYr' (BASEFLOW IIII .OO CFSi 
1 . 8 4  WATERSHED INCHES; 3895 CFS-WS; 321 .9  ACRE-FEET. 



DURATIONIHRS) 2  4  6  8  1 0  1 2  1 4  1 6  
FLOW(CFS! 507 208 140  107 88 , 75 33 6  

OPERATION RUNOFP XSECTION 1 0  

PEAK TIMELHRSI PEAK DISCHARGE (CFSI PEAX ELEVATION(PEET1 
12.37 405 .0  (RUNOFF) 
21 .77  1 7 . 7  (RUNOFPI 
23 .76  1 5 . 2  (RUNOFF! 

RUNOFF ABOVE BASEPLOW (BASEPLOW = . O O  CFS) 
1.84 WATERSHED INCHES; 794 CFS-HRS; 65.6 ACW-PET. 

DURATIONIHRS) 2  ' 4  6  8  1 0  12 1 4  1 6  
FLOWICFSI 86 3 8  27  2 1  1 8  1 5  7  0  

OPERATION ADDHYD XSECTION 110 

PEAK TIME IHRS) PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET! 
1 2 . 4 7  1914 .9  (NULL! 
21 .79  106.2  (NULL! 
23 .79  91.0  (NULL! 

RUNOFF ABOVE BASEPLOW (EASEFLOW = . 0 0  CFS! 
1 .84  WATERSHED INCHES; 4689 CFS-HRS: 387 .5  ACRE-FEET. 

DURATIONIHRS! 1 8  1 8  
FLOW(CFS) 1 0 

OPEPATION DNERT XSECTION 110  
OUTPUT # 1  HYDROGRAPH 

PEAK TIME (HRS! 
12.47 
21.79 

PEAK DISCHARGE (CFS! PEAK ELEVATION(FEET) 
1914.9  (DImRT! 

106 .2  (DIVERT) 
91.0 (DIVERT) 

TR20 ..... SCS - 
SIGNU BUTTE FRS WfPASS MTN - RECREATED BY WOODfPATEL SBTR-20c VERSION 

09/19/* *  ORIGINAL DSGN COND. i NEW STAGE-STOPAGE CURVES + ADDL PASS MNT2.04TEST 
08:23:06 PASS 1 JOB NO. 1 PAGE 17 

DURATION(HRS! 2  4  6  8  10 1 2  1 4  1 6  
FLOW ICFSI 660 260  1 6 7  129  105 9 0  3 6  8  

OUTPUT X2 DNFRTED HYDROGRAPH (XSECTION 0 )  

"* MESSAGE - HYDROGRAPH CONTAINS NO FLOW 

RUNOFP ABOVE BASEPWW (BASEFLOW = .OO CFS) 
0  CFS-HRS; . O  ACRE-PEET 

"' WARNING - XSECTION 109, INPLOW EXCEEDS MaY TABLE DISCHARGE, 
EXTRAPOLATION USED. 

OPERATION REACH XSECTION 109  

PEAK TIME (HRS! 
12 .70  
21.99 

PEAK DISCK4RGE (CFS! PEAK ELEVATIONIPEET) 
1827.4 1773.89 

1 0 6 . 1  1765.73 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFS! 
1 .84  WATERSHED INCHES; 4691  CFS-ERS; 3 8 7 . 7  ACRE-FEET. 

OPEPATION RUNOFF XSECTION 9  

PEAK TIME IHRS! 
12.15 
2 1 . 6 1  

PEAK DISCHARGEICFSI PEAK ELEVATIONiFEET! 
1297 .5  (RUNOFP! 

40.5 (RUNOFF) 
34 .7  (RUNOFF ) 

RUNOFP ABOVE BASEFLOW (BASEPLOW = . 0 0  CPSI 
2 .15  WATERSHED INCHES; 1926 CFS-HRS; 1 5 9 . 1  ACICRE-FEET. 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1 . 8 4  WATERSHED INCXES; 4689 CPS-HRS; 387.5 ACW-FEET. 



TR20 ............................................................ SCS - 
SIGNAL BUTTE PRS W/PASS WIN - RECRBATED BY WOOD/PATEL SBTR-20c VERSION 
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DURATION IHRSl 2 4 6 8 10 12 14 16 
PLOWICES1 165 87 64 47 40 36 25 4 

DURRTIONIHRS) 17 
PLOWICPSI 0 

OPERATION ADDHYD XSECTION 109 

PEAK DISCHARGEICFSI PERK ELWATIONLPEETI 
2406.8 1776.13 

RUNOFF ABOVE BASEFLOW IBASEFLOW = .OO CPSl 
1.92 WATERSHED INCHES; 6615 CFS-HRS; 546.7 ACB-FEET. 

DURATIONLHRSI 2 4 6 8 10 12 14 16 
PLOWICPSI 919 362 238 178 147 125 69 17 

DURATIONIHRSI 18 20 
PLOW ICPSl 4 0 

OPERATION DIVERT XSECTION 109 
OUTPUT $1 HYDROGRAPH 

PEAK TIME (HRSI PERK DISCHARGE ICPS! PEAK ELEVATIONIPEET! 
12.59 2406.8 1776.13 

RUNOPP ABOVE BASEPLOW IBASEPLOW = .OO CPSl 
1.92 WATERSHED INCHES; 6615 CPS-HRS; 546.7 ACRE-PEET. 

DURATIONIHRSI 2 4 6 8 10 12 14 16 
PLOWICPSI 919 362 238 178 147 125 69 17 

DWTIONIHRSI 18 20 
PLOW(CPS1 4 0 

OUTPUT #2 DIVERTED hmROGRrZPH (XSECTION 01 

"' MESSAGE - HYDROGRAPH CONTAINS NO PLOW *** 

RUNOPP ABOVE BASEFLOW IBASEFLM = .00 CFS1 
0 CPS-HRS; .O ACRE-FEET. 

"* WARNING - ROUTING COEFFICIENT ICl EQUALS 1.0, 
CONSIDER SWILLER MAIN TIME INCREMENT FOR XSECTION 108. *.. 

rp i l l "  ............................................................. ---.. scs - -..- - 
SIGNAL BUTTE FRS WIPASS NTN - RECREATED BY WOOD/PATEL SBTR-20c VERSION 

09/19/" ORIGINAL DSGN COND. + NEW STAGE-STORAGE CURVES + ADDL PASS MNT2.04TEST 
08:23:06 PASS 1 JOB NO. 1 PAGE 19 

OPERATION REACH XSECTION 108 

PEAK TIhlE(HRS1 PERK DISCWGEICPS) PEAK ELEVATIONIFEETI 
12.59 2406.8 1760.84 

RUNOPP ABOVE BASEPLOW LEASEFLOW = .OO CFSI 
1.92 WATERSIC3 INCHES; 6615 CPS-HRS; 546.7 ACRE-PEET. 

OPERATION RUNOFF XSECTION 8 

PEAK TIME LHRSl 
12.06 

PEAK DISCHARGEICFSI PEAK ELEVATIONIFEETI 
I RUNOFPl 
L RUNOPP 1 
I RUNOFF) 
IRUNOFPI 

RUNOFP ABOVE BASEPLOW (mSEPLOW = .OO CPS1 
2.31 WATERSHED INCHES; 2867 CPS-HRS; 236.9 ACRE-FEET. 

DURATION IHRSI 2 4 6 8 10 12 14 16 
FLOW(CPS) 224 129 92 68 60 51 42 12 

OPERATION ADDHYD XSECTION 108 

PEAK TIME(HRS1 
12.18 
21.50 
23.51 

PERK DISCHARGE LCPSI PEAK ELEVATIONIPEETl 
3856.5 1762.66 
204.7 1755.67 

HYDROGRAPH POINTS FOR ALTERNATE z 5, STORM = 1 
HIS MAIN TIME INCREMENT - ,200 hr, DRAINAGE AREA = 7.26 SQ.NI. 
7.00 CPS .03 .73 2.13 2.98 5.42 7.40 10.22 15.13 
8.60 CFS 18.22 23.62 28.17 33.31 41.35 47.10 57.87 67.89 
10.20 CPS 82 104 123 160 195 248 335 569 
11.80 CFS 2060 3510 3852 3333 3114 2707 2255 1931 
13.40 CFS 1656 1445 1255 1098 970 856 769 694 
15.00 CFS 635 586 540 505 470 440 416 392 
16.60 CPS 375 362 353 342 331 322 311 300 



q.p.20 ------------------------.---------------~~~~~~~~~~-----~---- SCS - m20 ----. 
SIGNAL BUTTE PRS WIPASS MTN - RECREATED BY WOOD/PATEL SBTR-ZOC VERSION 
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18.20 CPS 290 277 268 261 256 251 248 246 
19.80 CFS 238 232 227 223 219 211 204 202 -~ 

21.40 CFS 204 204 200 196 193 191 187 180 
23.00 CFS 174 172 174 175 171 167 150 115 
2A.60 CPS 90.47 70.21 52 .06 38.72 29.31 22.14 16.57 12.27 -~ ~~ ~ - -  

26.20 CFS 8.99 6.53 4.71 3.39 2.42 1.73 1.24 .88 

RUNOPP ABOE BASEFLOW [BABEPLOW = .00 CFS) 
0 CPS-ms; .0 ACRE-FEET. 

OPERATION REACH XSECTION 107 
27.80 CPS .62 .44 

PEAK TIXE(FXS1 
RUNOFF ABOVE BASEPLOW (BASEFLOW = .OO CPSI 12.45 

2.02 WATWSHED INCHES; 9487 CPS-HRS; 784.0 ACRE-FEET. 21.71 
23.72 

OPERATION ADDHYD XSECTION 109 

"* MESSAGE - HYDROGRAPH CONTAINS NO FLOW 

RUNOFF ABOVE BASEPLOW (BASEFLOW = .00 CFSI 
114 CFS-HIS; 784.0 ACRE-FEET. 

OPERATION DIVERT XSECTION 108 
OUTPUT #1 HYDROGRRPH 

PEAK TIME LHRS) PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
12.18 3856.5 1762.66 
21.50 204.7 1755.67 
23.51 175.0 1755.47 

RUNOFF ABOVE BASEFLOW (BASEPLOW = .OO CFS) 
2.02 WATERSHED INCHES; 9487 CFS-HRS; 784.0 ACRF-IEET 

OUTPUT 12 DIVERTED XYDROGRAPX (XSECTION 0) 

+" MESSAGE - HYDROGRAPH CONTAINS NO PLOW 

PEAK DISCWLRGE (CPSI PEAK ELEVATION(FEETI 
3645.4 1760.12 
204.5 1751.52 
174.7 1751.31 

HYDROGWH POINTS FOR ALTERNATE = 5, STORM = 1 
HRS MAIN TIME INCREMENT = -200 hr, DRAINAGE AREA = 7.26 SQ.MI. 
1.20 CFS .03 .54 1.69 2 .63 4.66 6.65 9.25 13.53 
8.80 CFS 16.94 21.80 26.43 31.44 38.65 44.80 54.31 64.19 
10.40 CFS 77 97 116 148 182 230 307 497 
12.00 CPS 1634 2999 3620 3411 3195 2840 2414 2062 
13.60 CFS 1767 1533 1331 1161 1022 901 805 725 
15.20 CFS 659 606 558 520 484 452 425 401 
16.80 CFS 382 368 357 346 335 326 315 304 -~ ~~ ~ - -  

18.40 CFS 
20.00 CFS 
21.60 CFS 
23.20 CFS 
24.80 CPS 
26.40 CFS 
28.00 CFS 

RUNOFF ABOVE BASEPLOW (BASEPLOW = .OO CFS) 
2.02 WATERSHED INCHES; 9475 CPS-HRS; 783.0 ACRE-FEET. 

DUXATIONIHRS) 18 20 21 
FLOW LCFSI 9 1 0 

OPE?SITION ADDifiD XSECTION 107 

PEAK TIME (XRS) PEAR DISCHARGEICPS) PEAK ELEVATION(PEET) 
12.18 8353.5 1765.80 
21.56 502.4 1753.13 
23.57 446.7 1752.88 

HYDROGWH POINTS FOR ALTERNATE = 5, STORM = 1 
HRS MAIN TIME INCREMENT = ,200 hr, DRAINAGE AREA = 20.05 SQ.MI. 
7.20 CPS .03 .54 1.76 3.26 5.77 9.27 14.80 21.10 
8.80 CZS 3 0 40 52 67 82 102 123 151 
10.40 CPS 190 230 298 368 478 640 1204 4125 
12.00 CPS 7419 8344 7015 5696 4813 4089 3459 2955 .. ~~ ~ - -  ~-~ 

13.60 CFS 2582 2265 2008 1799 1623 1481 1359 1260 



.................................................................. m 2 Q  .................................................................. SCS - m20 SCS - 
SIGNAL BUTTE PRS W/PASS MTN - RECREATEE BY WOOD/PATEL SBTR-20c VERSION SIGNAL BUTTE FRS W/PASS MTN - RECREATED BY WOOD/PATEL SBTR-20c VERSION 
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08:23:06 SUMMARY, JOB NO. 1 PAGE 94 

SUIG-lVY TABLE 3 
............... EMI OF 1 SOBS IN THIS ~m 

STORM DISCHARGES (CFSI AT XSECTIONS AND S'IEUCTURES FOR W ALTERNATES 
QUESTION MARX (71  AFTER: OUTFLOW PEPX - RISING TRUNCATED HYDROGRAPH. 

XSECTION/ DRAINAGE ......... STRUCTURE AQ.EA STORM NIIMBERS. 
ID ISQ MI) 1 4 5 

XSECTION 113 .46 
........................... 

ALTERmTE 5 259 213 600 SCS TR-20, VERSION 2.04TEST 
FILES 

INPUT = SBTR-2OC.DAT 
OUTPUT 3 SBTF-2OC.OUT 

, GIVEN DATA PILE 
, DATED 09/19/",08:23:06 

PILES GENERATED - DATED 09/19/",08:23:06 
NONE ! 

TCiTAL NUMBSR OF WARNINGS = 30, MESSAGES = 21 

JOB ENDED AT 08:23:06 '.- TR-20 RUN COMPLETED "* 



TR20 .................................................................. SCS - 
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ALTEXNATE 5 0 0 4554 

XSECTION 110 3.95 

XSECTION 111 3.28 

SITMMRRY TABLE 3 

STORM DISCHRRGES ICPSI AT XSECTIONS ANT STRUCTURBS FOR ALL ALTERNATES 
QUESTION MARK (?I A P m :  OUTPLOW PEM - RISING TRUNCATED HYDRCGPAPH. 

XSECTION 112 1.33 
........................... 

ALTEXNATE 5 559 598 1724 

XSECTION 11 1.96 
........................... 

ALTERNATE 5 1396 939 2655 

XSECTION 12 .87 

XSECTION 13 .46 
..-------.-..-------------- 

ALTERNATE 5 419 220 643 

XSECTION 101 1.86 
........................... 

ALTERNATE 5 1011 908 2475 

XSECTION 102 3.06 

ALTEWATE 5 1691 1489 4073 

XSECTION 103 4.30 

ALTERNATE 5 2125 2028 5646 

XSECTION 104 .OO 
........................... 

ALTERNATE 5 0 1375 7308 

XSECTION 106 .00 ........................... 
ALTERNATE 5 0 1375 7308 

XSECTION 107 20.05 
........................... 

A L T m T E  5 8353 6796 14388 

XSECTION 108 7.26 
........................... 

ALTERNATE 5 3856 3491 5253 
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m Y  TABLE 3 

XSECTION/ DRAINAGE ........ STRUCTURE AREA STORM NUMBERS.. 
I D  (SQ MI1 1 4 5 

STRUCTURE 2 2 0 . 0 5  

ALTERNATE 5 1 5 5  2 8 7 4  1 0 1 4 7  

STRUCTURE 1 6 . 1 5  
........................... 

ALTEPX4TE 5 1 1 2  1 4 9 0  7 4 2 3  

XSECTION 0 .OO 

ALTERNATE 5 0 0 1 2 0  

XSECTION 1 3 0 6  

ALTERNATE 5 1 7 2 9  1 4 9 2  4 0 7 9  

XSECTION 2 4 . 3 0  

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

XSECTION 3 6 . 1 5  
........................... 

ALTERNATE 5 3 1 2 5  2 9 3 0  8 1 0 7  

XSECTION 4 8 . 6 9  ........................... 
ALTERNATE 5 2 1 8 0  1 3 7 7  3 6 8 7  

XSECTION 5 1 0 . 6 9  ........................... 
ALTERNATE 5 4 1 5 7  2 4 3 1  6 3 4 6  

XSECTION 6 1 1 . 8 3  

ALTERNATE 5 5 2 1 3  2 9 9 4  7 9 0 1  

XSECTION 7 1 2 . 7 9  

ALTERNATE 5 2 1 5 2  1 0 7 6  2 8 2 7  

XSECTION 9 1 . 3 9  

ALTERNATE 5 1 2 9 8  7 3 5  1 9 9 0  

XSECTION 1 0  . 6 7  
........................... 

ALTERNATE 5 4 0 5  3 1 9  8 9 5  

XSECTION 11 1 . 9 6  
........................... 

ALTERNATE 5 5 9 2 6  3 4 2 1  9 2 4 1  

XSECTION 8 1 . 9 2  
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HYDROGRRPH POINTS POR ALTFBNATE = 5, STORM = 5 
HRS m I N  TIME INCREMENT = ,200 hr. DP.AIN2IGE APE.& = 20.05 SQ.NI 
3.20 CPS 
4.80 CPS 
6.40 CPS 
8.00 CPS 
9.60 CFS 
11.20 CPS 
12.80 CPS 
14.40 CPS 
16.00 CPS 
17.60 CFS 
19.20 CFS 
20.80 CFS 
22.40 CPS 
24.00 CPS 
25.60 CPS 
27.20 CPS 
28.80 CPS 
30.40 CPS 
32.00 CFS 
33.60 CPS 
35.20 CPS 
36.80 CFS 
38.40 CPS 
40.00 CPS 
41.60 CPS 
43.20 CFS 
44.80 CPS 
46.40 CPS 
48.00 CPS 
49.60 CPS 
51.20 CFS 
52.80 CFS 
54.40 CFS 
56.00 CFS 
57.60 CPS 
59.20 CFS 
60.80 CFS 
62.40 CPS 
64.00 CPS 
65.60 CFS 
67.20 CPS 
68.80 CPS 
70.40 CPS 
72.00 CPS 
73.60 CPS 
75.20 CPS 
76.80 CFS 
78.40 CFS 

80.00 CPS 150 150 150 150 150 150 150 150 
81.60 CPS 150 150 150 150 

RUNOFF ABOVE BASEFLOW (BASEPLOW = .00 CPS) 
7.31 WATER- INCHES; 94665 CPS-M(S; 7823.1 ACRE-FEET. 

DURATION(HRS1 8 16 24 32 40 48 56 64 
PLOW(CPS) 4053 1564 337 181 155 154 153 152 

DURATION(HRS) 72 74 
PLOW(CPS1 150 150TRUNCATED 

EIIECUTIVE CONTROL ENDCMP COMPUTATIONS COMPLETED FOR PASS 3 
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SUWCARY TABLE 1 s m y  TABLE 1 
~ ~ 

SELECTED RESULTS OP STANDARD AND EXECUTIVE CONTROL I N  ORDER PERPCRMH) 
A CHllRACTER FOLLOWING TFE PEAK D I S C W G E  TIME AND PATE (CPSI INDICATES: 

F-PLAT TOP HYDRCGRAPH T-TRUNCATED HYDROGRAPH R-RISING TRUNCATED HYDRCGRAPH 

SELECTED RESULTS OF S T m A R D  AND EXEOJTIVE CONTROL I N  ORDER PERFORMED. 
A. CXARACTER FOLLOWING THE PEAK DISCHARGE TIME ANE RATE (CFSI INDICATES: 

P-PLAT TOP HYDRCGRAPH T-TRUNCATED HYDROGRAPH R-RISING TRUNCRTED HYDROGRAPH 

XSECTICNI STANDARD PEAK DISCHARGE 
STR,,Crn CONTROL DPA-GE RUNOpp .................................... 

I D  O P W T I O N  ARE& AMOUNT ELEVATION TIME RATE PATE 
(SQ H I 1  ( I N )  IFTI IHRI 1CFSl i c m 1  

XSECTICNI STANDARC PEAK DISCW4RGE 
STRUCTURE CONTROL DPAINAGE R W o p p  .................................... 

I D  OPERATION ARE& AMOUNT ELEVATION TIME RATE RATE 
( S Q  MI1 ( IN1 (PTI (HRI (CPSI ICSMI 

RAINFALL CP 7 . 0 6  inches AND 2 4 . 0 0  h r  DITRATION, BEGINS AT . 0  hTs 
RAINTABLE NUMBER 5 ,  ARC 2 ALTERNATE 5 STORM 4 

........................... 
XSECTION 0 DIVERT .OO .OO .-- 
XSECTICN 6 RUNOPP 1 . 1 4  4 . 6 4  .-- 

... XSECTION 6 ADDHYD 1 1 . 8 3  3 . 2 4  

ALTERNATE 5 STORM 4 
---------..-..------------- 

... XSECTION 1 0 1  RUNOPP 1 . 8 6  4 . 7 5  1 0 . 2 7  9 0 8  4 8 8 . 2  
XSECTION 1 RWNOPP 1 . 2 0  4 . 6 4  .-. 9 . 9 2  5 9 0  4 9 1 . 7  

... XSECTION 1 ADDHYD 3 . 0 6  4 . 7 0  1 0 . 1 2  1 4 9 2  4 8 7 . 6  
XSECTION 1 0 2  REACH 3 . 0 6  4 . 7 0  4 . 4 1  1 0 . 3 6  1 4 8 9  4 8 6 . 6  

... XSECTICN 2 RUNCPP 1 . 2 4  4 . 2 0  9 . 9 8  5 5 4  4 4 6 . 8  

XSECTION 1 0 6  ADDHYD . 0 0  3 . 2 4  3 . 0 5  
... XSECTION 7 RUNOPP . 9 6  4 . 2 0  

XSECTION 7 ADDHYD 1 2 . 7 9  3 . 3 2  -.. 
... XSECTION 1 3  RUNOFF . 4 6  4 . 5 2  

XSECTION 1 1 3  REACH . 4 6  4 . 5 2  1 7 6 6 . 7 3  XSECTION 2 ADDHYD 4 . 3 0  4 . 5 6  ..- 1 0 . 2 2  2 0 3 2  4 7 2 . 6  
XSECTICN 1 0 3  R E A m  4 . 3 0  4 . 5 6  5 . 4 6  1 0 . 4 6  2 0 2 8  4 7 1 . 6  

- --  

XSECTION 1 2  RUNOFF . 8 7  4 . 5 3  --. 
XSECTION 1 1 2  ADDHYD 1 . 3 3  4 . 5 3  1 7 6 9 . 1 8  XSECTICN 3 RUNOFF 1 . 8 5  4 . 7 5  --- 1 0 . 0 5  9 2 0  4 9 7 . 3  

... XSECTICN 3 ADDHYD 6 . 1 5  4 . 6 1  1 0 . 3 4  2 9 3 0  4 7 6 . 4  
STRUCTURE 1 RESVOR 6 . 1 5  4 . 2 4  1 8 0 1 . 4 8  1 3 . 2 4  1 4 9 0  2 4 2 . 3  XSECTION 1 1 2  REACH 1 . 3 3  4 . 5 3  1 7 6 9 . 0 5  

XSECTICN 11 RUNOFF 1 . 9 6  4 . 5 3  .-- 
XSECTION 111 ADDHYD 3 . 2 8  4 . 5 2  1 7 7 2 . 6 6  
XSECTION 111 REAM 3 . 2 8  4 . 5 3  1 7 7 2 . 6 6  

XSECTICN 1 0 4  DIVERT 6 . 1 5  1 . 8 1  . 5 1  1 0 . 8 0 P  1 1 5 P  1 8 . 7  
... XSECTION 0 DIVERT . O O  1 . 8 1  1 3 . 2 4  1 3 7 5  """" 

XSECTION I 0 4  REAM 6 . 1 5  1 . 8 1  . 5 1  1 2 . 2 0 F  1 1 5 F  1 8 . 7  
XSECTICN 4 RUNOFF 2 . 5 4  4 . 7 5  .-- 9 . 6 2  1 2 8 0  5 0 3 . 9  

... XSECTICN 4 ADDHYD 8 . 6 9  2 . 6 7  9 . 8 1  1 3 7 7  1 5 8 . 5  

... XSECTION 1 0  RUNOPP . 6 7  4 . 5 3  

XSECTION 1 1 0  ADDHYD 3 . 9 5  4 . 5 3  -.. 
... XSECTICN 1 1 0  DIVERT 3 . 9 5  4 . 5 3  

XSECTICN 1 0 4  DIVERT 8 . 6 9  2 . 6 7  4 . 1 8  9 . 8 1  1 3 7 7  1 5 8 . 5  XSECTICN 0 DIVERT . 0 0  . 0 0  -.- 
XSECTICN 1 0 9  REAM 3 . 9 5  4 . 5 3  1 7 7 3 . 8 6  

... XSECTION 9 RUNOFP 1 . 3 9  4 . 9 7  
XSECTION 0 DIVERT . O O  . O O  ..- . 0 0  0 ".*"/. 
XSECTICN 3.04 ADDHYD . O O  .OO 4 . 1 8  1 3 . 2 4  1 3 7 5  "*"'** 
XSECTION 1 0 6  REACH 8 . 6 9  2 . 6 7  3 . 0 6  9 . 8 1  1 3 7 7  1 5 8 . 5  

XSECTION 1 0 9  ADDHYD 5 . 3 4  4 . 6 4  1 7 7 6 . 4 4  
XSECTION 1 0 9  DIVERT 5 . 3 4  4 . 6 4  1 7 7 6 . 4 4  

... XSECTION 0 DIVERT .OO . O O  
XSECTICN 1 0 8  RPAC!! 5 . 3 4  4 . 6 4  1 7 6 0 . 9 5  

... XSECTION 8 RUNOFF 1 . 9 2  5 . 1 9  

XSECTION 5 RUNOFF 2 . 0 0  4 . 9 7  --. 9 . 2 6  1 0 6 7  5 3 3 . 5  

... XSECTION 5 ADDHYD 1 0 . 6 9  3 . 1 0  9 . 5 8  2 4 3 1  2 2 7 . 4  
XSECTION 1 0 6  DIVERT 1 0 . 6 9  3 . 1 0  4 . 4 5  9 . 5 8  2 4 3 1  2 2 7 . 4  

XSECTION 1 0 8  ADDHYD 7 . 2 6  4 . 7 9  1 7 6 2 . 2 3  
... XSECTICN 1 0 9  ADDHYD . 0 0  4 . 7 9  

XSECTION 1 0 8  DIVERT 7 . 2 6  4 . 7 9  1 7 6 2 . 2 3  
... XSECTION 0 DIVERT . 0 0  . 0 0  

XSECTION 1 0 7  REAM 7 . 2 6  4 . 7 9  1 7 5 9 . 8 8  
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m Y  TABLE 1 TABLE 1 

SELECTED RESULTS OF STANDARD MID EXECUTIVE CONTROL IN ORDER PERFORMED. 
A CHARACTER FOLLOWING THE PEAK DISMARGE TIME AND RATE ICPSI INDICATES: 

P-FLAT TOP HYDROGRAPH T-TRUNCATED HYDROGRAPH R-RISING TRUNCATED HYDRCGPAPH 

XSECTION/ STANDARD PEAK DISCHARGE 
STR"C-E CONTROL DRAINAGE RUNOpp .........................-----.----. 

I D  OPERATION AREA A H O W  ELEVATION TIME RATE RATE 
ISQ MI) (IN1 IFTl (HR) (CPSI (CSM) 

A L T W T E  5 STORM 4 
........................... 

XSECTION 1 0 7  ADDHYD 2 0 . 0 5  3 . 8 5  1 7 6 3 . 9 5  10 .06  6796 3 3 9 . 0  
STRUCTURE 2 RESVOR 2 0 . 0 5  2 . 7 2  1 7 1 6 . 7 9  1 3 . 5 9  2874 1 4 3 . 3  

RAINPALL OF 1 5 . 8 0  inches AND 2 4 . 0 0  hr DURATION, BEGINS AT . O  hrS. 

;E-EC:=C ?FSJI'.S :I STh:::ARI urn LXZC:I:.IE ::IT;.:: :I: :nrzi ~ i ; i ~ : ; i s c  
A C : ~ A : T S K  ? ~ ~ - ? A I : I G  n.x F%Y< crs--rr:GE T r n i  -:rr :&rs c.:s r ! : c x u r s :  

P-FLAT TCP H Y Z R X F & ? ; i  ?-TRUIICATEC HVCPOGdAFB i - P I S I N Z  TRCI:W:'EC fiY2hCZiA?:i 

XSECTION/ STAND- PEAK DISCHARGE 
STRUCTrnE CONTROL DRAINAGE RUNOFF ......--..-----------------..------- 

I D  OPERATION AP.XA AMOUNT EIEJATION TIME RATE RATE 
ISQ MI) (IN1 IPTI IHRI (CFSl (CSM) 

ALTPRNATE 5 STORM 5 

XSECTION 6 ADDHYD 1 1 . 8 3  7 .30  -.. 9 . 1 2  7 9 0 1  6 6 7 . 9  
XSECTION 106  ADDHYD . O O  7 . 30  9 .47  1 0 . 9 1  7308 """" 

... XSECTION 7 RUNOFF . 9 6  12 .38  8 . 9 8  1 3 1 3  1 3 6 7 . 7  
XSECTION 7 ADDHYD 1 2 . 7 9  7 . 6 8  .-. 9 . 0 9  9241  7 2 2 . 5  
XSECTION 1 3  RUNOFF . 4 6  1 2 . 8 4  -.. 9 . 0 7  643 1 3 9 7 . 8  

ALTERNATE 5 SWRY 5 
........................... XSECTION 113  REACH . 4 6  1 2 . 8 4  1 7 6 9 . 0 5  9 . 8 9  600 1 3 0 4 . 3  

XSECTION 1 0 1  RUNOFF 1 . 8 6  1 3 . 1 4  -.. 9.97 2475 1330 .6  XSECTION 12  RUNOFF . 8 7  12 .84  ..- 9 .40  1 1 8 0  1 3 5 6 . 3  
... XSECTION 1 RUNOPF 1 . 2 0  1 2 . 9 9  9.40 1645  1 3 7 0 . 8  XSECTION 112 ADDHYD 1 . 3 3  1 2 . 8 4  1773 .65  9 .57  1 7 6 5  1 3 2 7 . 1  
... XSECTION 1 ADDHYD 3 . 0 6  1 3 . 0 8  9 . 8 1  4079 1 3 3 3 . 0  XSECTION 112  REACH 1 . 3 3  1 2 . 8 4  1 7 7 3 . 4 9  1 0 . 2 3  1 7 2 4  1 2 9 6 . 2  

... XSECTION 1 0 2  REAM 3 . 0 6  1 3 . 0 8  9 . 0 7  1 0 . 0 6  4073  1 3 3 1 . 0  XSECTION 11 RUNOFF 1 . 9 6  12 .85  9 . 4 2  2655 1 3 5 4 . 6  
XSECTION 2 RUNOFF 1 . 2 4  1 2 . 3 9  --- 9 .34  1635  1 3 1 8 . 5  

XSECTION 111 ADDHYD 3 . 2 8  1 2 . 8 5  1 7 8 3 . 4 1  9 . 8 5  4293  1 3 0 8 . 8  
... XSECTION 2 ADDHYD 4.30 12 .88  9 .94  5654 1 3 1 4 . 9  XSECTION 111 REAM 3 . 2 8  1 2 . 8 5  1 7 8 3 . 4 1  9 . 8 5  4293  1 3 0 8 . 8  

... XSECTION 1 0 3  REACH 4 . 3 0  1 2 . 8 8  11 .79  1 0 . 1 9  5646 1313.0  XSECTION 1 0  RUNOFF .67 1 2 . 8 4  9 . 6 7  895  1 3 3 5 . 8  
XSECTION 3 RUNOFF 1 . 8 5  1 3 . 1 4  -.. 9.66 2515 1359.5  XSECTION 1 1 0  ADDHYD 3 . 9 5  1 2 . 8 5  -.- 9 . 8 1  5184 1 3 1 2 . 4  

... ... XSECTION 3 ADDHM 6 .15  1 2 . 9 6  10 .07  8107 1318.2  XSECTION 1 1 0  DIVERT 3 .95  8 . 4 9  7 .60F  1915P  484.8  
STRUCTLTRE 1 RESVOR 6 . 1 5  1 2 . 5 7  1803 .90  1 0 . 9 1  7423 1 2 0 7 . 0  

... XSECTION 0 DIVERT . O O  8 .49  9 . 8 1  3269 "-""* 
XSECTION 1 0 4  DIVERT 6 . 1 5  1 . 8 9  . 5 1  8 .60P  115P  1 8 . 7  XSECTION 109  RmCH 3 . 9 5  8 .49  1 7 7 4 . 2 3  9 . 0 0 P  1 9 1 5 8  4 8 4 . 8  

... XSECTION 0 DIVWT . O O  1 . 8 9  ..- 1 0 . 9 1  7308 *""'*' XSECTION 9 RUNOFF 1 . 3 9  1 3 . 4 3  9 . 2 4  1990  1 4 3 1 . 7  

XSECTION 1 0 4  REACH 6 . 1 5  1 . 8 9  .51  lO.0OF 115P  1 8 . 7  XSECTION 1 0 9  ADDHYD 5 . 3 4  9 . 7 8  1 7 8 1 . 9 1  9 . 2 4  3 9 0 5  731 .3  
XSECTION 4 RUNOFP 2 . 5 4  1 3 . 1 4  --- 9 . 2 4  3572 1 4 0 6 . 3  XSECTION 1 0 9  DIVERT 5 . 3 4  8 . 4 9  1 7 7 6 . 6 7  7 . 6 0 F  25468  4 7 6 . 8  

... XSECTION 4 ADDHYD 8 . 6 9  5 .18  9 .24  3687 424 .3  
... XSECTION 0 DIVERT . O O  8 . 4 9  9 . 2 4  1 3 5 9  """" 

XSECTION 104  DIVERT 8 .69  5 .15  8 .00  9 . 0 0 P  3454P 397 .5  XSECTION 108  REACH 5 . 3 4  8 .49  1 7 6 1 . 0 3  7 . 6 0 P  2546F 4 7 6 . 8  
... ... XSECTION 0 DIVERT . O O  5 . 1 5  9.24 233 """'* XSECTION 8 RUNOFF 1 . 9 2  1 3 . 7 1  9 . 1 1  2827 1 4 7 2 . 4  

XSECTION 1 0 4  ADDHYD .00 5 . 1 5  1 4 . 6 6  1 0 . 9 1  7308 """** XSECTION 108  ADDHYD 7 . 2 6  9 . 8 7  1 7 6 4 . 6 6  9 . 1 1  5373 7 4 0 . 1  
XSECTION 1 0 6  REAM 8 . 6 9  5 . 1 5  5 . 6 2  9 .00F  3454F 3 9 7 . 5  XSECTION 109  ADDHYD . O O  9 . 8 7  1 7 8 4 . 4 2  9 . 6 6  4554 ""'-" 
XSECTION 5 RUNOFF 2 . O O  1 3 . 4 3  -.. 9 . 1 3  2892 1 4 4 6 . 0  

XSECTION 1 0 8  DIVERT 7 . 2 6  9 . 8 6  1 7 6 4 . 5 0  9 . 0 0 F  52531  7 2 3 . 6  
... ... XSECTION 5 ADDHYD 1 0 . 6 9  6 . 7 0  9 . 1 3  6346 593 .6  XSECTION 0 DIVERT . O O  9 . 8 6  9 . 1 1  1 2 0  i.t*l**t 

XSECTION 1 0 6  DIVERT 1 0 . 6 9  6 . 7 0  8 . 5 4  9 .10  6333 592.4 XSECTION 1 0 7  REAM 7 . 2 6  9 . 8 6  1 7 6 2 . 1 1  9 . 5 7  5 2 5 1  7 2 3 . 3  
... XSECTION 0 DIVERT . O O  6 . 7 0  9 . 1 5  47 ""***' XSECTION 1 0 7  ADDHYD 2 0 . 0 5  8 . 4 7  1 7 7 2 . 9 8  9 . 2 0  14388  7 1 7 . 6  
... XSECTION 6 RUNOFF 1 . 1 4  1 2 . 9 9  9 .14  1 6 0 1  1404.4  STRUCTURE 2 RESMR 20.05 7 . 3 1  1 7 2 2 . 4 5  1 1 . 6 9  10147  506.1  
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SUWARY TABLE 2 SUMMARY TABLE 2 

MODIFIED A m - K I N  REACH ROUTING I N  ORDER PERFORMED 
QUESTION MARK ( 1 )  AFTER: OUTFLOW PEAK - M. NUMBER ROUTING ITERATIONS USED; 

LENGTH FACTOR - VALUE k *  GREATER THAN 1 . 0 ;  
A m - K I N  COEPP - VALUE C GREP.TER THEN 0 . 6 6 7 .  

HYDROORAPH INFOXldRTION ROUTING P W T E R S  ....................................................... 
FLOOD INFLOW OUTPLOW Q-A EQ. PEAK A n -  

XSEC PLAIN ................................. LENGTH =TI0  KIN 
I D  LENGTH LENGTH PEAK TIME PEAK TIME COEFF POWER FACTOR Q I I  COEFF 

IFTI (FTI (CPSI (HXI ICFSI ( H I )  1x1 [MI lk') 1Q.l ICI 

BASEFLOW IS . 0  CPS 

ALTERNATE 5 STORM 1 

ALTERNATE 5 STORM 4 

ALTERNATE 5 STORM 5 

MODIFIED A n - K I N  REACH ROUTING I N  ORDW PERFORMED. 
QUESTION MWX ( 7 )  AFTER: OUTFLOW PEEX - MAX. NLiMBER ROUTING ITERATIONS USED; 

LENGTH FACTOR - VALUE k' GREATER THPN 1 . 0 :  
~ ? ' ~ - x I N  COEFF - VALUE C GREATER TKAN 0 6 6 7 .  

HYDROGmPH INFORMATION ROUTING P W T E R S  
....................................................... 

FLOOD INFLOW OUTFLOW Q-A EQ. PEAK A m -  
XSEC REACH PLAIN ................................. LENGTH RATIO KIN 

I D  LENGTH LENGTH PEAK TIME PEAK TIME COEFF POWER FACTOR 011 COEPP ~ - ~ .. 
IFTI (PTi  (CPSi (HR) ICPSI (E*! (XI (MI !k'! I iC! 

ALTERVATE 5 STORM 5 
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18.80 CPS 1039 1010 1025 1032 1008 975 925 872 
20.40 CPS 838 831 838 866 902 914 886 851 
22.00 CPS 837 837 822 775 734 753 804 827 
23.60 CPS 794 754 771 817 796 650 494 352 
25.20 CPS 238 158 103 68 44 29 19 12 - ~ -  ~ 

26.80 CFS 7.95 5.19 3.38 2.22 1.47 .97 .64 .43 

RUNOFF ABOVE BASEPLOW (BASEFLOW = .OO CPSi 
9.86 WATERSHED INCHES; 46231 CFS-KRS; 3820.5 ACRE-FEET. 

OPEPATION ADDAID XSECTION 107 

PEAK TIME(HRS1 PEAK DISCHARGE(CFSi 
14388.5 
2757.5 

PEAK ELEVATION(FEET) 
1772.98 
1758.77 
1758.44 
1757.63 
1757.16 

HYDROGRAPH POINTS FOR ALTEmTE = 5, STORM = 5 
HIS NAIN TIME INCREMENT = ,200 hr, DRAINAGE AREA = 20.05 SQ.MI. 
2.80 CFS 0 1 5 16 36 87 156 241 
4.40 CPS 350 458 651 853 1092 1378 1634 1948 
6.00 CPS 2235 2679 3297 3869 4602 5276 6124 7165 
7.60 CPS 8097 9242 10063 10928 11918 12669 13671 14320 
9.2OCFS 14388 14322 14254 14123 13997 13619 13013 12571 
10.80 CFS 12191 11917 11496 10909 10437 9769 9207 8691 
12.40 CPS 8147 7771 7401 7122 6818 6457 6202 5952 
14.00 CPS 5748 5453 5109 4819 4520 4264 4050 3862 
15.60 CPS 3704 3495 3303 3101 2879 2722 2717 2758 
17.20 CPS 2721 2615 2536 2535 2553 2431 2181 1999 
18.80 CPS 2028 2112 2104 2016 1935 1830 1731 1693 
20.40 CPS 1707 1735 1805 1879 1865 1773 1701 1703 
22.00 CFS 1724 1670 1550 1476 1580 1720 1717 1592 
23.60 CPS 1509 1606 1738 1592 1205 871 647 481 
25.20 CFS 358 274 219 183 159 144 134 127 
26.80 CFS 123 120 118 117 116 116 116 115 
28.40 CPS 115 115 115 115 115 114 114 114 
30.00 CPS 114 113 113 113 113 113 113 113 
31.60 CPS 113 113 113 113 112 112 112 112 

34.80 CPS 
36.40 CFS 
38.00 CFS 
39.60 CPS 
41.20 CPS 
42.80 CPS 
44.40 CPS 
46.00 CPS 
47.60 CPS 
49.20 CPS 
50.80 CPS 
52.40 CPS 
54.00 CFS 
55.60 CPS 
57.20 CPS 
58.80 CPS 
60.40 CFS 
62.00 CPS 
63.60 CFS 
65.20 CFS 
66.80 CFS 
68.40 CPS 
70.00 CFS 
71.60 CFS 
73.20 CPS 
74.80 CFS 
76.40 CPS 
78.00 CFS 
79.60 CPS 
81.20 CFS 

RUNOFF ABOVE BASEPLOW LEASEPLOW = .00 CFS) 
8.47 WATERSHED INCHES; 109648 CFS-HRS; 9061.3 ACRE-FEET. 

DURATION(XRSi 72 79 
FLOWLCPS) 62 27 TRUNCATED 

**+ MESSAGE - RESERVOIR ROUTING, STRUCTURE 2, TRUNCATED AT 400 POINTS 
WITH 1238.91 AC-FT ( .I0 WATERSHED INCHES) FLOOD STOPAGE 
REMAINING IN RESERVOIR AT ELW. 1711.08. * * *  

OPEPATION RESVOR STRUCTURE 2 

PEAK TIMELHRSI PEAK DISCEARGE(CPS) PEAK ELEVATIONLFEETI 
11.69 10146.8 1722.45 

33.20 CPS 112 112 112 112 112 112 111 111 
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RUNOFP ABOVE BASEPLOW (BASEPLOW = .OO CFS) 
9.87 WATERSHED INCHES; 46277 CPS-HRS; 3824.3 ACRE-FEET. 

OPERATION ADDRYE XSECTION 109 

PERK TIMEIHRSI 
9.66 

PEAK DISCWIP\GE(CPSl PEAK ELEVATION(FEET1 
4553.9 1784.42 

HYDROGRAPH POINTS FOR ALTERNATE = 5, SMRM = 5 
HRS M&IN TIME INCREMENT = .ZOO hr, DRAIN?.GE RREA = .00 SQ.MI 
7.40 CPS 0 231 840 1342 1806 2359 2874 3416 
9.00 CFS 3969 4347 4503 4551 4538 4485 4375 4133 

.10 i n  PP< 3 8 8 9  3656 3455 3248 2950 2655 2323 1969 - - . - - - . - ............... 
12.20 CPS 1651 1316 1025 770 543 343 123 0 

RUNOPP ABOVE BASEFLOW (EASEFLOW = .00 CFS) 
15535 CES-HRS; 1283.9 ACRE-FEET. 

DURATION IHRSI 2 4 6 
PLOWICFSI 3455 1651 0 

OPEMTION DIVERT XSECTION 108 
OUrPUT 1I1 HYDROGRAPH 

PWR TIMEIHRSI PEAK DISCHARGE (CPSI PBAK ELEVATION(FEET1 
9.00 5253.0 ' 1764.50 

FIRST POINT OF FLAT PEAK 

RUNOFP ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
9.86 WATERS= INCHES; 46228 CPS-HRS; 3820.3 ACRE-FEET 
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DURATIONIHRSI 3 6 9 12 15 18 21 24 
FLOWICPS) 4529 3368 1892 1224 856 761 133 2 

OUTPUT t2 DIVERTED HYDROGWH (XSECTION 0) 

PEAK TIME(HRS1 PEAK DISCHIIRGE ICFS) PE3.K ELEVATION(FEET) 
9.11 119.7 (DIVERTI 

**' WARNING - STRUCTURE 0, MAIN TIME INCREMENT TOO LARGE, COMPUTED PEAK 
I 119.741 MCEEDSmACENTCOOXDINATE I 110.611 BY 8 % .  "* 

RUNOFP ABOVE BASEFLOW IBASEFLOW = .OO CFS) 
49 CES-HRS; 4.1 ACRE-FEET. 

DURATIONIHRSI 1 
PL0W1CFS1 0 

'*' WARNING - XSECTION 107, INFLOW EXCEEDS MAX TABLE DISCHARGE, 
EXTMPOLATION USED. **. 

OPERATION REACH XSECTION 107 

PEAK TIME IHRS) PEAK DISCHIIRGEICPSI PEAK ELEVATION(FEET1 
4.57 5251.5 1762.11 

HYDROGRRPH POINTS POR ALTELVA?E = 5, STORM = 5 
HRS MAIN TIME INCREMENT = ,200 hr, DRAINAGE AREA = 7.26 SQ.MI. 
2.80 CPS 1 0  1.04 1.97 7.60 19.98 31.32 61.49 95.06 
4.40 CFS 131 182 233 324 426 539 683 815 
6 nn c!X 969 1121 1321 1621 1910 2263 2618 3008 ...... . ~~ ---- - ~ - 

7.60 CPS 3506 3878 4141 4330 4507 4744 4899 5121 
9.20 CPS 5222 5246 5251 5241 5189 5141 5052 4896 
10.80 CFS 4798 4710 4646 4556 4408 4306 4151 4020 
12.40 CFS 3911 3779 3699 3615 3551 3487 3396 3306 
14.00 CPS 3206 3051 2884 2699 2540 2380 2236 2116 
15.60 CFS 2007 1919 1816 1716 1616 1500 1407 1371 
17.20 CFS 1372 1364 1327 1289 1273 1271 1235 1135 
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OUTPUT 12 DIVERTED HYDROGRAPH (XSECTION 0) 

PEAK TIMEIHRS) 
9.24 

PEAK DISCHARGEICPS) PEAK ELEVATION(FEET) 
1359.4 I DIVWTl 

RUNOFF AROVE BASEPLOW IBASEFLOW = .OO CFSI 
4431 CPS-HRS; 366.2 ACRE-FEET 

DURATION IHRS I 2 4 6 
FLOW(CFS) 997 446 0 

"' W I N G  - ROUTING COEFFICIENT IC) EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INCREMENT FOR XSECTION 108. **. 

OPEPATION REACH XSECTION 108 

PEAK TIMEIHRSI PEAK DISCHARGE ICES1 PEAK ELEVATIONIPEETI 
7.60 2546.0 ' 1761.03 

1000 .I 1758.29 
750.2 1757.68 
668.5 1757.42 
600.7 1757.21 
593.1 1757.18 

FIRST POINT OF FLAT PEAK 

RUNOFF ABO- BASEFLOW (BASEPLOW = .OO CFSI 
8.49 WATERSHED INCWES; 29289 CFS-HRS; 2420.4 ACm-FEET. 

DURATIONIHRSI 3 6 9 12 15 18 21 24 
FLOWICPSI 2546 2497 1360 868 625 560 77 1 

DURATION(HRS1 25 
FLOWlCFSl 0 

OPERATION RUNOFP XSECTION 8 
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PEAK TIMEIHRSI 
9.11 
17.04 
17.95 

PEAK DISCHIIRGE ICFSI 
2826.7 
374.8 
342.6 
293.9 
263.6 
226.1 
253.9 
253 .4 

PEAK ELEVATIONIPEETI 
IRUNOPF I 
(RUNOPFI 
IRUNOFF) 
(RUNOFF) 
(RUNOPPI 
IRUNOPPI 
I RUNOFPI 
I RUNOFF1 

RUNOFF ABOVE WEFLOW IBASEFLOW = -00 CFSI 
13.71 WRTCRSHHI INCHES; 16988 CFS-HRS: 1403.9 ACRE-FEET. 

DURATION(HRS1 2 4 6 8 10 12 14 16 
PLOWICFS) 2270 1558 986 612 422 330 253 226 

DURATIONIHRSI 18 20 22 22 
PLOWICPSI 202 92 2 0 

OPEBATION ADDHYD XSECTION 108 

PEAK TIME (HRSI PEAK DISCHARGEICFSI PEAK ELEVATION(FEET1 
9.11 5372.7 1764.66 

HYDROGRAPH POINTS FOR 
His MAIN TIME INCREMENT = ,200 
2.60 CFS 0 1 2 
4.20 CFS 142 197 248 
5.80 CFS 1016 1168 1381 
7.40 CFS 3657 3991 4221 
9.00 CFS 5360 5364 5281 
10.60 CFS 4769 4683 4627 
12.20 CFS 3878 3740 3674 
li.RO CFS 3175 3004 2833 .. ~~ ~-~ 

15.40 CFS 1974 1892 1785 
17.00 CPS 
18.60 CPS 
20.20 CFS 
21.80 CFS 
23.40 CPS 
25.00 CFS 

ALTERNATE = 5, STORM 
hr. DRAINAGE AREA = 

- ~ 

26.60 CFS 6.66 4.35 2.84 
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PEAK TIMEIHRSI PERK DISCHARGE(CPS1 PEAK ELEVATIONIPEET) 
9.81 3269.5 (DIWXTl 

RmUOPP ABOVE BASEPLOW IBASEPLOW s .OO CFSI 
11104 CPS-HRS; 917.6 ACRE-PEET. 

DIJBATIONIHRSI 2 4 6 
PLOW(CPSI 2568 1092 0 

*" WRRNING - XSECTION 109, INPLOW EtCEEDS W TABLE DISCHARGE, 
EXTRAPOLRTION USED. *** 

OPERATION m C H  XSECTION 109 

PEAK TIME IHRSI PEAK DISCHARGE ICES) PEAK ELEVATION (FEET1 
9.00 1915.0 ' 1774.23 
17.36 740.1 1769.69 
19.45 559.0 1768.86 
21.42 497.5 1768.57 
23.46 451.1 1768.29 
24.33 444.6 1768.25 

FIRST POINT OF PLAT PEAK 

RUNOFF ABOVE SASEFLOW (B>.SFFLOW = .0O CFSi 
8.49 WATERSHED INCHES; 21672 CFS-HRS; 1791.0 ACRE-FEET 

DIJRATIONIHRSl 2 4 6 8 10 12 14 16 
FLOW(CPS1 1915 1915 1884 1219 767 633 497 449 

DURATIONIHRSI 18 20 22 24 
FLOWlCPSl 408 130 10 0 

OPERATION RUNOFF XSECTION 9 

PERK TIMEIHRS) 
9.24 
17.12 
17.98 
19.16 

PEAK ELEVATIONIFEETI 
(RUNOFF) 
(RUNOFF) 
IRUNOFFl 
IRUNOFFI 
(RUNOFF1 
(RUNOFF) 
IRUNOFPl 

TR20 ----- scs - 
SIGNAL BUTTE FRS WIPASS hflN - RECREATED BY WOODIPATEL SBTR-20c VERSION 

09/19/*- ORIGINAL DSGN COND. + NEW STAGE-STORAGE CURVES * ADDL PASS MNTZ.04TEST 
08:23:06 PASS 3 JOB NO. 1 PAGE 75 

RUMOPP ABOVE BASEPLOW (BASEPLOW = .OO CPSI 
13.43 WATERSHED INCHES; 12047 CPS-HRS; 995.5 ACRE-FEET. 

DURATIONIHRSI 2 4 6 8 10 12 14 16 
PLOWICPSI 1628 1089 689 432 288 235 183 162 

DUFJLTIONIKRSI 18 20 22 22 
PLOW(CPS1 147 58 1 0 

OPERATION ADDHD XSECTION 109 

PEAK TIME(HRS1 PEAK DISCHRRGEICPS) PEAK ELEVATIONLPEET) 
9.24 3905.4 1781.91 
17.10 1000.1 1770.70 

RUNOFF ABOVE EASEPLOW (BASEFLOW = .OO CFSI 
9.78 WATERSHED INCHES; 33720 CFS-HRS; 2786.6 ACRE-FEET. 

DURATION(HRS1 3 6 9 12 15 18 21 24 
FLOWICPS) 3276 2497 1360 868 625 560 77 1 

DURATION(HRS) 25 
PLOW(CFS1 0 

OPERATION DIVERT XSECTION 109 
OUTPUT '41 KYDROGRAPH 

PEAK TIME (HRS) 
7.60 
17.10 
19.29 

PEAK DISCHARGE (CFSI PEAK ELWATIONIFEETI 
2546.0 ' 1776.67 
1000.1 1770.70 

* FIRST POINT OF FLAT PEAK 

RLSOFF ABOVE EASEPLOW (BASEFLOW = .OO CFSI 
8.49 WATERSHED INCHES; 29289 CFS-HRS; 2420.4 ACRE-FEET. 
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OPERATION REACH XSECTION 111 

PEAK TIMEIHRSl 
9.85 
17.14 
17.91 

PEAK DISCHARGE(CPS1 PEAK ELEVATION(FEET1 
4293 .1 1783.41 
618.0 1769.14 

BUNOFF MOVE BASEFLOW (BASEFLOW = .OO CFSI 
12.85 WATERSHED INCHES; 27224 CFS-HRS; 2249.8 ACRE-FEET. 

DURATION(HRS1 2 4 6 8 10 12 14 16 
PLOWICFSl 3730 2483 1576 1006 632 519 415 373 

DUEXTION(HRS) 18 20 22 24 
PLOW(CPS1 338 103 9 0 

OPERATION RUNOFF XSECTION 10 

PEAK TIME(HRS1 
9.67 
17.24 
19.33 
21.23 
22.11 
23.28 
24.14 

PEAK DISCHRROE(CFS1 
894.6 
123.5 
94.2 
85.1 

PEAK ELWATIONIFEETI 
(RUNOFF1 
(RUNOFF1 
(RUNOFF) 
(RUNOFF) 
(RUNOFF) 
IRUNOFF) 
(RUNOFF) 

RUNOFP ABOVE BASEFLOW (BASEPLOW = .OO CPS! 
12.84 WATERSHED INCHES; 5554 CFS-HRS; 459.0 ACRE-FEET 

PEAK TIME (HRSl 
9.81 
17.16 
17.90 
19.24 
21.19 
21 . 9 R  

PEAK D I S W G E  (CFS) PEAK ELEVATION(PEET1 
5184.5 (NULL1 
741.1 (NULL1 
684.8 (NULL) 

23.23 454.9 (NULL) 
24.12 448.4 (NULL1 

RUNOFF ABOVE BASEPLOW (BASEFLOW = .00 CFSl 
12.85 WATERSHED INCHES; 32778 CFS-HRS; 2708.8 ACRE-FEET. 

DURATION(HRS1 2 4 6 8 10 12 14 16 
FLOW(CPS1 4483 3007 1886 1204 757 625 500 448 

OPERATION DIVERT XSECTION 110 
OUTPUT t l  HYDROGRAPH 

PEAK TIME (HRSI 
7.60 

PEAK DISCHARGE (CFSI PEAK ELEVATIONIFEET) 
1915.0 * (DIVERT) 
741.1 (DIVERT) 
684.8 (DIVERT) 
561.4 (DIVERTI 
499.8 (DIVERT) 
449.1 (DIVERT) 
454.9 (DIVERT) 
448.4 (DIVERT) 

FIRST POINT OF FLAT PEAK 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFSI 
8.49 WATERSHED INCHES; 21674 CFS-HRS; 1791.1 ACRE-FEET. 

OPERATION ADDHYD XSECTION 110 OUTPUT I2 DIVERTED HYDROGRAPH (XSECTION Ol 
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PEAK TIME (HRSI 
9.13 

PEAK DISCHARGE(CPS1 
2891.7 
387.9 
354.7 
304.5 

PEAK ELEVATIONIFEETI 
(RUNOFF) 
(RUNOFF) 
IRUNOPPI 
(RUNOFPI 
(RUNOFPI 
(RUNOFPI 
(RUNOFF) 

OPEPATION ADDKYD XSECTION 104 

PEAK DISCHARGEICPSI PEAK ELEVATION(PEET1 
7307.8 14.66 

RUNOFF ABOVE BASEPLOW (BASEPLOW 
42532 CPS-HRS; 

= .OO CPSI 
3514.8 ACRE-PEET. 

DURATIONLHRSI 2 
PLOWlCPSl 6226 RUNOFP ABOVE BASEFLOW (BASEPLOW = .OO CFSI 

13.43 WATERSHED INMES; 17332 CPS-HRS; 1432.3 ACRE-PET. 
DUP.ATION(HRS) 18 20 21 
FLOWICFSI 212 26 0 DURATIONIHRS) 2 4 6 8 10 12 14 16 

PLOW(CPS) 2298 1621 987 636 413 335 261 229 
*'* WARNING - ROUTING COEFFICIENT ICI EQUALS 1.0, 

CONSIDER SMRLLER MAIN TIME I N C m  POR XSECTION 106. ,.* DURATIONIHRSI 18 20 22 22 
PLOW(CPS1 210 83 1 0 

OPERATION REACH XSECTION 106 
OPERATION ADDHYE XSECTION 5 

PEAK TIMEIHRSI 
9.00 

PEAK DISCHARGEICPSI PE&K ELEVATIONLFEETI 
3454.0 * 5.62 PEAK DISCHARGE ICPSI 

6345.7 
984.1 

PEAK ELEVATIONIFEETI 
(NULL1 
(NULL1 

PEAK TIMEIHRSI 
9.13 
17.08 
17.97 

454.4 1.52 
406.9 1.38 
435.2 1.48 
427.6 1.45 

+ FIRST POINT OP PLAT PEAK 

RUNOFF ABOVE BASEPLOW (BASEPLOW i .OO CFSI 
5.15 WATEFSHPE INCHES: 28888 CPS-HRS; 2387.3 ACRE-FEET 

RUNOFF ABOVE BASEPLOW (BASEPLOW = .OO CFSI 
6.70 WATERSHED INCHES; 46217 CFS-HRS: 3819.4 ACRE-FEET. 

DUP.ATION(HRS) 8 16 24 32 40 48 56 64 
FLOWICPSI 1504 632 115 111 107 103 99 94 

DURATION(HRS) 72 79 
FLOWICFSI 60 26 TRUNCATED 

DURATIONIHRS) 8 16 24 32 40 48 56 64 
FLOWICPSI 851 402 115 110 107 103 99 94 

OPERATION RUNOFF XSECTION 5 
I 

OPERATION DIVERT XSECTION 106 
OUTPUT #I HYDROGRAPH 
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PEAK TIMB IHRSI PEAK DISCHARGEICFS) PEAK ELEVATION(FEET1 
9.10 6332.9 8.54 
17.08 984.1 2.48 
17.97 911.6 2.35 
19.11 791.9 2.13 
21.03 727.2 2.02 
22.01 640.8 1.86 
23.08 695.5 1.96 
24.01 687.2 1.94 

RUNOFF ABOVE BASEFLOW IBASEFLOW = .OO CPSJ 
6.70 WATERSHW INCHES; 46203 CPS-HRS; 3818.2 ACRE-FEET. 

DIJJTION(HRS) 8 16 24 32 40 48 56 64 
FLOW!CPS) 1504 632 115 111 107 103 99 94 

DURATION(HRS1 72 79 
FLOW(CFS) 60 26 TRUNCATED 

OUTPUT X2 DIVERTED HYDROGRAPH (XSECTION 0) 

PEAK TIME (HRS) PEAK DISCHRRGE ICFS) PEAK ELEVATIONLFEET) 
9.15 46.5 (DIVERT) 

WNOPF ABOVE BASEPLOW (BASEPLOW = .00 CPS) 
14 CFS-HRS; 1.1 ACRE-FEET 

OPERATION RUNOFF XSECTION 6 

PEAK DISCHRRGE!CPS) PEAK ELEVATION(FEET) 
(RUNOFF) 
I RUNOFF) 
iRUNOPFl 

(RUNOFF1 
(RUNOFF) 
!RUNOPE) 

23.98 149.1 (RUNOFF) 
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RUNOFF ABOVE BASEFLOW LBMEFLOW = .OO CFSI 
12.99 WATERSHW INCHES; 9558 CFS-HRS; 789.9 ACRE-FEET. 

OPERATION ADDKIT XSECTION 6 

PEAK TIMEILIRSI 
9.12 
17.07 
17.96 

PEAK DISCHIIRGELCFS) PEAK ELEVATIONIFEET) 
7900.8 (NULL) 
1203.7 !WL1 
1112.7 (NULL) 
962.7 (NULL) 
881.8 !NULL) 
773.5 (NULL) 
844.1 INITLL) 
836.0 !NULL) 

RUNOFF ABOVE BASEPLOW (BASEFLOW = .OO CFS) 
7.30 WATERSHED INCHES; 55759 CPS-HRS; 4608.0 ACRE-FEET. 

DURATION(HRS) 72 79 
PLOW(CFS) 60 26 TRUNCATED 

OPERATION ADDHYD XSECTION 106 

PERK TIME(HRS1 PEAX DISCLVIRGE ICFS) PEAK ELE!VA?ION(FEET) 
10.91 7307.8 9.47 

HYDROGFAPH POINTS FOR ALTERNATE = 5, STORM = 5 
XRS VAIN TIWE INCREMENT = ,200 hr, DRAINAGE AREA = .00 SQ-MI. 
8.40 CFS 0 72 555 1209 1868 3344 4530 5429 
10.00 CPS 6094 6605 6972 7196 7297 7301 7231 7118 
11.60 CFS 6954 6749 6505 6226 5920 5594 5259 4924 
13.20 CFS 4600 4289 3995 3714 3452 3209 2987 2781 
14.80 CFS 2596 2423 2262 2115 1981 1860 1750 1648 
16.40 CPS 1550 1509 1475 1438 1403 1370 1338 1307 
18.00 CPS 1277 1248 1220 1190 1157 1122 1088 1057 
19.60 CPS 1029 1001 973 944 914 886 859 836 
21.20 CFS 817 801 787 772 757 742 728 713 
22.80 CFS 697 681 668 658 650 641 63? 624 
24.40 CPS 617 606 586 557 521 480 437 395 
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26.00 CPS 353 314 277 243 212 
27.60 CFS 110 90 72 55 40 
23.20 CFS .OO 

PEAK DISCHARGE (CFS) 
9241.1 
1387.8 
1285.9 

PEAK ELEVATIONIFEETI 
(NULL) 
INULL) 
(NULL) 
(NULL) 
INULL) 
(NULL1 
(NULL) 
(NULL1 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFS) 
42546 CFS-HRS; 3516.0 ACRE-FEET. 

HYDROGRAPH POINTS FOR ALTWU 
I TIME INCREMENT = ,200 hr, 

0 3 9 16 
276 418 528 665 
1558 1976 2248 2693 
5364 5922 6598 7411 
9076 9003 8881 8809 
7207 6850 6353 6029 
3991 3703 3507 3267 
2402 2225 2120 1980 
1576 1487 1385 1264 
1251 1209 1246 1280 
1102 1079 985 927 
903 967 1013 963 

XRS HP.IN 
3.00 CFS 
4.60 CPS 
6.20 CFS 

OPERATION RUNOFF XSECTION 7 

PEAK DISCHARGE ICPS) 
1313.1 
189.3 
174.5 
151.3 
134.2 
115.4 
134.2 

P m K  ELEVATIONIFEET) 
(RUNOFF) 
(RUNOFF1 
1 RUNOFF) 

7.80 CFS 
9.40 CFS 
11.00 CPS 
12.60 CFS 
14.20 CFS 
15.80 CFS 
17.40 CFS 
19.00 CFS 
20.60 CFS 
22.20 CFS 

(RUNOFF) 
(RUNOFF) 
(RUNOFF1 
~RUNOPP~ 
(RUNOFF) 

RUNOFF ABOVE BASEFLOW IBASEFLOW = .00 CFS) 
12.38 WATERSHED INCHES; 7673 CFS-HRS; 634.1 ACRE-FEET. 

DURATIONIHRS) 2 4 6 8 10 12 14 16 
FLOW(CFS) 1053 685 406 274 188 150 126 106 

23.80 CFS 
25.40 CFS 
27.00 CPS 
28.60 CFS 
30.20 CFS 
31.80 CPS 
33.40 CFS DURATIONIHRS) 18 20 20 

FLOWICFSI 87 9 0 35.00 CFS 
36.60 CFS 
38.20 CPS **' WARNING - MAIN TIME INCREMENT ( ,200) IS GREATSR ?!?AN 50% OF THE 

TIME OF CONCENTRATION i ,231 FOR SUBWATERSHED XSECTION 7. 
THIS WILL REDUCE THE COMPUTED PEAK BY ABOUT .O%. ,** 

39.80 CFS 
41.40 CFS 
43.00 CFS 
44 50 CFS 

OPERATION ADDHYD XSECTION 7 46.20 CFS 
47.80 CFS 
49.40 CPS 
51.00 CFS 
52.60 CFS 
54.20 CFS 
55.80 CFS 
57.40 CFS 
59.00 CFS 
60.60 CFS 
62.20 CFS 
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63.80 CFS 
65.40 CPS 
67.00 CPS 
68.60 CFS 
70.20 CFS 
71.80 CPS 
73.40 CFS 
75.00 CPS 

OPERATION REACH XSECTION 113 

PEAK PEAK ELEVATION(FEET) 
1769.05 

76.60 CPS 
78.20 CFS 
79.80 CFS 
81.40 CFS 

RUNOFP ABOVE BASEPLOW (BASEPLOW = .00 CPS) 
7.68 WATERSHED INCHES; 63428 CFS-HRS; 5241.7 ACW-FEET RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFSI 

12.84 WATERSHEE INCKES; 3796 CFS-HRS; 313.7 ACRE-FEET. 

DURATION(liRS1 72 79 
PLOW(CFS) 60 26 TRUNCATED 

OPERATION RUNOFF XSECTION 13 
OPERATION RUNOFP XSECTION 12 

P m X  TIME (HRS) 
9.07 
17.00 
17.93 

PEAK DISCHARGEICFSI 
643 .O 
89.0 
81.6 
70.3 
63 .O 
53.9 
61.3 
61.9 

PEAX ELEVATION(FEET1 
(RUNOFP) 
1RUNOPFl 

PEAK TIMEIHRSI 
9.40 

PEAK DISCHARGEICPSI 
1180.4 
162.5 
149.0 
125.5 
113.9 
98.1 
106.0 
102.0 

PEAK ELEVATIONIFEETI 
(RUNOFF) 
(RUNOFF) 
(RUNOFF) 
(RUNOFF) 
(RUNOFF1 
(RUNOFF I 

(RUNOFFI 
IRUNOFFI 
(RUNOFF1 
(RUNOFF) 
(RUNOFF1 
(RUNOFF) 

,~ ~~ ~~~. 
(RUNOFF) 
(RUNOFF) 

RUNOFP ABOVE BASEE'LOW (BASZSILOW = .00 CPS) 
12.84 WATERSHED INCHES; 3796 CFS-HRS; 313.7 ACRE-FEET. RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CPSI 

12.84 WATEFSHED INCHES: 7204 CFS-HRS; 595.3 ACFS-FEET. 

"' WARNING - MAIN TIME INCREMENT ( ,200) IS GREATER THAN 50% OF THE 
TIME OF CONCENTRATION ( ,351 FOR SUBWATERSHED XSECTION 13. 
THIS WILL REDUCE THE COMPUTED PEAK BY ABOUT .O%. *** OPERATION ADDHYD XSECTION 112 
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PEAK TIMEIHRSI 
9 67 

PEAK DISCEAKGE(CFS) 
1764.5 
248.7 

PEAK ELEVATIONIFEET) 
1773.65 
1766.98 

RUNOPP ABOVE BASEFLOW (BASEPLOW = .00 CPS) 
12.84 WATERSHED INCHES; 11000 CFS-HRS; 909.0 ACRE-FEET. 

DIIRATION IHRSI 2 4 6 8 10 12 14 16 
PLOW(CPS! 1479 1022 636 401 260 222 167 150 

DURATION(HRS! 18 20 22 23 
FLOW ICFS) 133 41 2 0 

'*' WARNING - XSECTION 112, INFLOW EXCEEDS MAX TABLE DISCEAKGE, 
EXTRAPOLATION USED. *.+ 

OPERATION REACH XSECTION 112 

PEAK TIME IHRSI 
10.23 
19.44 
21.48 
23.52 
24.35 

PEAK DISCHARGE ICFS) PEAX ELWATION(PEET) 
1724.1 1773.49 

RUNOFF ABOVE BASEFLOW IBASEFLOW = .OO CFSI 
12.84 WATERSHED INCHES; 11000 CFS-HRS; 909.0 ACRE-PET 

OPERATION RUNOFF XSECTION 11 

- - 
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PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET1 
2654.9 (RUNOFF) 

(RUNOPE) 
(RUNOPP) 
I RUNOFPI 
(RUNOFF) 
(RUNOFF) 
(RUNOFF) 
IRUNOFF) 

RUNOFF ABOVE BASEFLOW (BASEPLOW = .OO CPS) 
12.85 WATERSHED INCHES; 16224 CFS-HIS; 1340.8 ACRE-FEET. 

DURATIONIHRSI 18 20 22 22 
PLOWICPS) 196 46 1 0 

OPER4TION AUDHYE XSECTION 111 

PEAK TIMEIHRS) PEAK DISCHARGE (CFSI PEAK ELEVATION(PEET1 
9.85 4293.1 1783.41 
17.14 618.0 1769.14 
17.91 570.1 1768.91 

RUNOFF ABOVE BASEPLOW (BASEFLOW i .00 CFS) 
12.85 WATERSHED INCHES; 27224 CFS-HRS; 2249.8 ACRE-FEET. 

DURATIONIHRSI 18 20 22 24 
PLOW(CFS1 338 103 9 0 

**' WA!dNING - ROUTING COEPFICIENT (C) EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INCREMZPvT FOX XSECTION 111. + * *  

"' WARNING - XSECTION 111, INFLOW EXCEEDS MAX TABLE DISCHARGE, 
EXTRAPOLATION USED. * * *  



a: 
TR20 .....- ............................................................ SCS - .. - 

SIGNAL BUTTE PRS W/PASS MTN - RECREliTED BY WOODIPATEL SBTR-20c VERSION 
09/19/*' DRIGINllL DSGN COND. + NEW STAGE-STORAGE CURVES + ADDL PASS MNTZ.04TEST 
08:23:06 PASS 3 JOB NO. 1 PAGE 60 

PIRST POINT OF FLAT PE&K 

RUNOPF ABOVE BASEELOW (BASEFLOW = .00 CPS) 
1.89 WATWSHED INCHES; 7508 CFS-HRS; 620.5 ACRE-FEET 

DURATION(HRS) 8 16 24 32 40 48 56 64 
PLOW(CPS1 115 115 112 109 105 101 97 92 

DURATION(HRS1 72 75 
PLOW(CFSi 39 26 TRUNCATED 

OPERATION RUNOFF XSECTION 4 

PEAK TIME(HR.5) 
9.24 
17.11 
17.98 
19.15 

PEAK DISCHARGE(CFS1 PEAK ELWATION(FEET) 
3571.8 

RUNOFF ABOVE BASEPLOW IBASEFLOW = .OO CFSJ 
13.14 WATERSHED INCHES; 21539 CPS-HRS; 1780.0 ACRE-FEET. 

"' WARNING - XSECTION 4 
VOLUME TRUNCATED AT 23.% IN LOCATION 5 ADDING HYDROGRRPHS. "' 

OPERATION ADDKYD XSECTION 4 

PEAK TIMEIT3Sl PEAK DISCffiRGE(CFS1 
3686.8 
597.9 
557.0 

PEAK ELKVATIONiFEETj 
(NULL) 
(NULL) 
INULLI 
(NULL) 
(NULL) 
(NULL1 

RUNOPP ABOVE BASEPLOW (BASEFLOW = .00 CFS) 
5.18 WATERSHED INCHES; 29047 CFS-BRS: 2400.4 ACRE-FEET. 

DURATION(HRS! 72 79 
FLOW(CPS1 57 26 TRUNCATED 

OPERATION DNERT XSECTION 104 
OUTPUT #l HYDROGRAPH 

PERK TIMEiHRSl 
9.00 
17.11 
17.98 
19.15 
21.07 
22.04 
23.12 

PEAK DISCHARGEICPS) PEAK ELEVATION(FEET! 
3454.0 ' 8.00 
597.9 2.38 
557.0 2.28 
491.0 2.11 
454.4 2.01 
406.9 1.81 
435.2 1.93 
427.6 1.90 

* PIRST POINT OF PLAT PEAK 

RUNOFF ABOVE BASEFLOW (BASEELOW = .OO CPS) 
5.15 WATERSHED INCHES; 28888 CFS-HRS; 2387.3 ACRE-FEET. 

DURATIONiHRSl 72 79 
FLOWICFSI 57 26 TRUNCATED 

OUTPUT t2 DIVERTED HYDROGRAPH (XSECTION 0) 

PEAK TIME (HRS) PEAK DISCHARGE(CFS! PEAK ELWATIONiFEET) 
9.24 232.8 (DIVERT! 

RUNOFF ABOVE BASEELOW (BASEFLOW = .OO CFS) 
158 CFS-HRS; 13.1 ACRE-FEET. 

DURATION!HRSj 2 16 24 32 40 48 
FLOW(CPS1 851 402 115 110 107 103 

DWRATIONIHRS) 72 1 
FLOWCCFSI 57 0 
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13.60 CPS 4120 3829 3567 
15.20 CFS 2377 2230 2096 
16.80 CPS 1590 1553 1518 
18.40 CFS 1335 1305 1272 
20.00 CFS 1088 1059 1029 
21.60 CFS 902 887 872 
23.20 CPS 783 773 765 
24.80 CPS 701 672 636 
26.40 CFS 392 358 327 
28.00 CPS 187 170 155 
29.60 CPS 114 114 113 
31.20 CPS 113 113 113 
32.80 CPS 112 112 112 
34.40 CPS 111 111 111 
36.00 CPS 111 110 110 
37 60 CFS 110 110 110 
39.20 CPS 109 109 109 
40.80 CFS 108 108 108 . ~~ ~~~ 

42.40 CPS 108 107 107 
44 .OO CPS 107 107 107 
45.60 CPS 106 106 106 
47.20 CPS 105 105 105 
48.80 CPS 105 105 104 
50.40 CFS 104 104 104 
52.00 CFS 103 103 103 
53.60 CFS 102 102 102 
55.20 CPS 102 101 101 
56.80 CFS 101 101 100 
58.40 CPS 99.77 99.66 99.55 
60.00 CPS 98.87 98.76 98.65 
61.60 CPS 97.98 97.87 97.76 
63.20 CFS 97.10 96.99 96.88 
64.80CPS 96.23 96.11 95.98 
66.40 CFS 95.20 95.07 94.94 
68.00 CFS 94.16 94.03 93.90 
69.60 CFS 93.14 93.01 92.88 
71.20 CPS 92.13 92.00 91.87 
72.80 CPS 89.59 87.01 84.50 
74.40 CFS 71.34 69.55 67.80 
76.00 CFS 58.19 56.72 55.29 
77.60 CPS 47.45 46.26 45.10 
79.20 CPS 38.70 37.73 36.78 
80.80 CPS 31.56 30.77 30.00 ~ ~ ~- ~ 

82.40 CPS 25.90 25.44 

RWNGPP ABOVE BASEPLOW [BASEFLOW = 
12.57 WATWSHED INCHES; 

.00 CFSI 
49889 CFS-XRE ; 4122.8 ACRE 

DURIITIONLHRSI 72 76 
PLOW(CPS1 39 25 TRUNCATED 

OPERATION DIVERT XSECTION 104 
OUTPUT #I HYDROGRAPH 

PEAK TIMEIHRSI 
8.60 

PEAK DISCHRRGE(CPS1 
115.0 ' 

FIRST POINT OF 

RUNOFF ABOVE BASEPLOW (BASEPLOW = .OO CFSI 
1.89 WATERSHED INCHES; 7515 CFS-HRS; 

DITRRTION(HRS) 8 16 24 32 40 48 
FLOW(CFSI 115 115 112 108 105 101 

DLRATION(HRS1 72 76 
PLOW (CPSI 3 9 25 TRUNCATED 

PEAK ELEVATIONIFEETI 
.51 

' FLAT PEAK 

OUTPUT 112 DIVERTED RYDROGRAPH (XSECTION 01 

PEAK TIMELHRSI PEAK DISCHARGE(CFSI PEAK ELEVATION(PEET1 
10.91 7307.8 (DIVERT1 

RUNOFF ABOn BASEFLOW (BASEFLOW = .00 CFSI 
42373 CFS-IIRS; 3501.7 ACRE-FEET. 

DURATION(XRS) 2 4 6 8 10 12 14 16 
FLOW(CFS) 6226 3995 2115 1403 1088 836 681 557 

DURATION(HRSI 18 20 21 
FLOW(CPS1 212 26 0 

*" WARNING - XSECTION 104, INSUFFICI~ LOW FLOW RATING, PEAK FLOW LESS THAN 
2ND TABLE VALUE. THIS REACH ROUTING MAY BE INCORRECT, 
mULESS NEW RATING TABLE VALUES A m  INSERTED. * * *  

OPERATION REACH XSECTION 104 

PEM TIME (HRSI PEAK DISCHARGE (CFSI PEAK ELNATION I PEETI 
10.00 115.0 ' .5l 
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'I* WAFXING - XSECTION 103, INELOW EXCEEDS MAX TABLE DISCHRRGE, 
EXTRAPOLATION USED. *** 

OPERATION REACH XSECTION 103 

FEAK TIKE(HRS) PEAK DISCHRRGE(CFS1 FEAR ELEVATIONIPEET) 
5645.6 11.79 
602.9 2.39 

RUNOFF ABOVE BASEPLOW (BdSEFLOW = .OO CFS! 
12.88 WATERSHED INMES; 35750 CFS-HRS; 2954.4 ACRE-FEET. 

OPERATION RUNOFF XSECTION 3 

FEAK TIME (HRS) 
9.66 

PEAK DISCHRRGE(CFS1 
2515.5 

PEAK ELEVATIONIFEET) 
IRUNOFF) 
IRUNOFFI 
(RUNOFF) 
(RUNOFF) 
(RUNOFF! 
(RUNOFF1 
(RUNOFF1 

RUNOFF ABOVE BASEPLOW (BASEFLOW = .OO CFSI 
13.14 WATERSHED INMES; 15688 CFS-ERS; 1296.4 ACRE-FEET 

DURATIONIHRSI 2 4 6 8 10 12 14 16 
FLOW(CFS1 2109 1485 892 573 376 315 236 209 

DURATION(HRS1 18 20 22 23 
PLOW(CFS1 196 71 4 0 

OPERATION ADDHYD XSECTION 3 

PEAK TIMEiHRS) 
10.07 

PEAK DISCHARGE (CFS) PEAK ELEVATION(PEET1 
8106.6 (NULL1 
864.2 (NULL1 
762.6 [NULL) 
687.0 (NULL) 
671.5 (NULL1 

INDROGRAPH POINTS FOR ALTERNATE = 5, STORM = 5 
m S  m I N  TIME INCmMENT = .200 hr. DPAINRGE AREA = 6.15 SQ.MI. 
3.40 CFS 0 1 4 12 25 47 79 123 
5.00 CFS 184 260 350 456 570 693 829 993 . .. -.- 
6.60 CPS 1206 1451 1728 2030 2364 2750 3171 3642 
8.20 CPS 4149 4688 5271 5868 6481 7073 7549 7863 
9 90 CPS 8014 8102 8089 7988 7793 7552 7302 7058 . . . . .. . . ~. - ~- ~ - 

11.40 CFS 6797 6496 6168 5808 5431 5053 4679 4331 
13.00 CPS 4015 3732 3471 3220 2988 2784 2607 2449 
14.60 CPS 2297 2155 2022 1901 1795 1704 1622 1540 
16.20 CFS 1455 1369 1280 1205 1163 1152 1145 1122 - - 

17.80 CFS 1093 1076 1065 1036 971 898 860 859 
19.40 CFS 864 850 822 784 745 715 704 709 
21.00 CFS 727 752 763 750 726 710 703 691 
22.60 CFS 662 634 637 666 687 674 650 652 
24.20 CPS 671 656 566 437 316 219 146 95 
7 5  an cPc 60 39 38.60 24.85 16.02 10.26 6.54 4.22 2.72 

RUNOFF ABOVE BASEPLOW (BASEFLOW = .00 CPS1 
12.96 WATERSHED INCHES; 51438 CPS-HRS; 4250.8 ACRE-FEET. 

DURATIONIHRSI 3 6 9 12 15 18 21 24 
FLOW(CFS1 5868 2988 1540 993 726 650 79 1 

DURATION(HRS1 24 
PLOW(CPS1 0 

"* MESSAGE - STRUCTURE 1, USER ENTERED STARTING ELEVATION OR STRUCTURE TABLE 
STARTS 2.16 FEET BELOW ASSUMED CREST ELEVATION AT 1794.10. 
THIS CAN DECREASE OUTFLOW HYDROGRAPH VOLUME. 

OPERATION RESVOR STRUCllJRE 1 

FEAX TIME: LHRS1 PEAK DISCHkRGE (CFS1 PEAK ELEVATION(PEET1 
10.91 7422.8 1803.90 

HYDROGRAPH POINTS FOR ALTERNATE = 5, STOFX = 5 
HRS MAIN TIME INCREMENT = ,200 hr, DRAINAGE AREA = 6.15 SQ.MI. 
5.60 CFS .OO .01 .Ol .01 .01 .02 2.65 33.05 
7.20 CPS 80 94 97 100 103 107 110 187 . - - -  

8.80 CFS 670 1165 1709 3269 4505 5464 6189 6720 
10.40 CFS 7087 7311 7412 7416 7350 7233 7069 6864 
12.00 CFS 6620 6341 6035 5709 5374 5039 4715 4404 



a TR20 ....-- ............................................................ SCS - 
SIGN= BUTTE PRS W/PASS m N  - RECREATED BY WOODIPATEL SBTR-20c VERSION 

09/19/'* ORIGINAL DSGN COND. + NEW STAGE-STORAGE CURVES + ADDL PASS MNTZ.04TEST . . 
08:23:06 PASS 3 JOB NO. 1 PAGE 54 

RUNOFF ABOVE BASEPLOW IBASEPLOW E .OO CFSI 
12.99 WATERSHED INCHES; 10062 CFS-HRS; 831.5 ACRE-FEET. 

DURATIONIHRSI 18 20 22 
PLowlCFSl 120 35 0 

OPERATION ADDFID XSECTION 1 

PEAK TIMEIHRSI PEAK DISCHARGE(CPS1 PEAK ELEVATION (FEET) 
(NULL1 
(NULL) 
(NULL1 
(NULL) 
INWLLI 
INULLI 

RUNOFF ABOVE BASEFLOW (BASEPLOW = .oo CPS) 
13.08 WATERSHED INCHES; 25834 CFS-HRS; 2134.9 ACRE-FEET. 

DURATIONIHRSI 18 20 22 24 
PLOW(CFS) 319 103 12 0 

***  WAWING - XSECTION 102, INFLOW EXCEEDS MEX TABLE DISCHARGE, 
EXTRAPOLATION USED. **, 

OPERATION REACH XSECTION 102 

PEAK TIHE(HRS) 
10.06 

PEAK DISCHRRGE(CFS1 PEAK ELEVATION(PEET1 
4073.5 9.07 
574.5 2.32 
430.9 1.91 
383.5 1.70 

RUNOFF ABOVE BASEPLOW (BASEPLOW = .OO CFSI 
13.08 WATERSHED INCHES; 25834 CFS-HRS; 2134.9 ACRF-FEET. 

-..-- - - 
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DURATIONIHRSI 2 4 6 8 10 12 14 16 
PLOW(CPS) 3519 2369 1509 958 604 497 383 350 

OPERATION RUNOPF XSECTION 2 

PEAK TIKEIHRSI 
9.34 
17.14 
17.99 
19.18 
21.10 

PEAK DISCHIIRGE(CPS) 
1635.2 
231.2 
211.6 
179.4 
162.5 

PEAK ELEVATION(FEET) 
1 RUNOFF I 
~RUNOPFI 
(RUNOFP) 
(RUNOFF1 
(RUNOFF) 
(RUNOFF) 
(RUNOFF) 
(RUNOFF) 

RUNOFF ABOVE BASEPLOW (BASEPLOW = .OO CPS) 
12.39 WATERSHED INCHES; 9916 CFS-HRS; 819.5 ACRE-FEET. 

OPERATION ADDHYD XSECTION 2 

PEAK TIXZIHRSI 
9.94 
19.21 
21.25 
23.28 
24 .I3 

PEAK DISCHRRGE LCFS) PEAK ELEVATION(FEET1 
(NULL1 
(NULLI 
(NULL1 
(NULL) 
(NULL) 

RUNOFP ABOVE BASEFLOW (BASEFLOW = .OO CPSI 
12.88 WATERSHED INCHES; 35750 CFS-HRS; 2954.4 ACRE-FEET. 
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17.60 CFS 
19.20 CPS 
20.80 CFS 
22.40 CPS 
24.00 CPS 
25.60 CFS 
27.20 CPS 
28.80 CPS 
30.40 CFS 
32.00 CPS 
33.60 CPS 
35.20 CFS 
36.80 CFS 
38.40 CFS 
40.00 CFS 
41.60 CPS 
43.20 CPS 
44.80 CPS 
46.40 CFS 
48.00 CPS 
49.60 CFS 
51.20 CPS 
52.80 CFS 
54.40 CFS 
56.00 CPS 
57.60 CPS 
59.20 CPS 
60.80 CFS 
62.40 CFS 
64.00 CFS 
65.60 CFS 
67.20 CFS 
68.80 CPS 
70.40 CFS 
72.00 CFS 
73.60 CFS 
75.20 CPS 
76.80 CPS 
78.40 CPS 
80.00 CPS 
81.60 CPS 
83.20 CFS 

i(UN0FF ABOVE BASEFLOW (BASEFLOW = .00 CFSI 
2.72 WATERSHED INCHES; 35225 CFS-HRS; 2911.0 ACRE-FEET. 

DURATIONIHRSI 72 73 
FLOW(CPS1 149 149 TRUNCATED 

EXECUTIVE CONTROL END= COMPUTATIONS COMPLETED FOR PASS 2 

EXECUTIVE CONTROL COMPUT FROM XSECTION 101 TO STRUCTURE 2 
STARTING TIME = .OO RAIN DEPTH = 15.80 RAIN DURATION = 1.00 
b m  RTmoPP POND. = 2 MnIN TIME INCREMENT = .200 HOURS . - . - . . . . . . . . . . . . .. - ~ 

ALTERNATE NO. = 5 STORM NO. = 5 RAIN TABLE NO. = 5 

OPERATION RUNOFF XSECTION 101 

PEAK DISCHARGEICFS) PEAK ELEVATION(FEET1 
2474.7 IRUNOFPI 

IRUNOPFI 
(RUNOFF1 
(RUNOFF) 

201.2 (RUNOFF1 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .0O CFSI 
13.14 WATERSHED INCHES; 15772 CPS-HRS; 1303 .4 ACRE-FEET. 

DURATIONIKRSI 2 4 6 8 10 12 14 16 
PLOWICFS) 2130 1491 895 572 384 310 236 213 

OPERATION RUNOFF XSECTION 1 

PEAK DISCHRRGE (CFSI 
1645.4 
225.3 
206.3 

(RUNOFF) 
(RUNOFF) 
IRUNOFFI 
IRUNOFFI 
(RUNOFPI 
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PEAK TIME(HRS1 
9.95 

PEAK DISCHARGE (CFSl PEAK ELEVATION(FEET1 
938.8 IRUNOFF) 

(RUNOFPI 
(RUNOFF1 
(RUNOFF1 
IRUNOFFI 
IRUNOFF) 
(RUNOFF1 
(RUNOFF) 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
4.53 WATERSHED INCHES; 5715 CPS-HRS; 472.3 ACRE-PET 

DURATION(HRS1 2 4 6 8 10 12 14 16 
PLOWICFSI 818 529 320 204 140 110 97 89 

DURATION(HRS1 18 20 20 
FLOW(CFS1 5 0 1 0 

OPEFATION ADDFEZ XSECTION 111 

PEAK TIME(HRS1 
10.20 
17.10 
17.90 
19.20 
21.17 

PEAK DISCHARGEICFSI 
1508.1 

PEAK ELEVXTIONIFEETl 
1772.66 
1767.06 
1766.90 
1766.61 
1766.37 
1766.22 
1766.23 

RUNOFF ABOVE BASEFLOW IBASEFLOW = .OD CFSI 
4.52 WATERSHED INCHES; 9590 CFS-HRS; 792.5 ACRE-FEET. 

DURATIONIHRSI 2 4 6 8 10 12 14 16 
FLOW(CFS1 1333 887 545 355 252 192 158 151 
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PEAK TIME(HRS1 
10.40 
17.30 
19.40 

PEAK DISCHARGEICFSI PEAK ELEVATION IFEETI 
1507.4 1772.66 
259.7 1767.06 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFSI 
4.53 WATERSHD INCHES; 9590 CFS-HRS: 792.5 ACRE-FEET. 

DURATION(HRS1 2 4 6 8 10 12 14 16 
FLOW(CFS1 1335 882 547 352 252 192 159 151 

DURATION(HRS1 18 20 22 23 
PLOWlCFSl 86 10 1 0 

OPERATION RUNOFF XSECTION 10 

PEAK TIME IHRSI PEAK DISCHARGElCFSl PEAK ELEVATIONIFEETI 
10.10 318.8 IRUNOFFI 
17.24 50.8 (RUNOFP 1 
19.32 38.9 (RUNOFF1 
21.23 35.2 IRUNOFFl 
22.12 31.4 (RUNOFF1 
23.29 32.1 (RUNOFF) 
24.15 31.4 (RUNOFF1 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
4.53 WATERSHED INCHES; 1957 CFS-HRS; 161.7 ACRE-PET. 

DURATIONIHRSI 2 4 6 8 10 12 14 16 
FLOW(CFS1 280 179 110 70 49 38 32 30 

DURATION(HRS1 18 20 20 
PLOW ICFSl 19 1 0 

OPERATION ADDHYD XSECTION 110 
"' WARNING - XSECTION 111, INFLOW EXCEEDS MAX TABLE DISCHARGE, 

EXTR4POLATION USED. * * *  

OPERATION REACH XSECTION 111 
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PEAK TINE IHRS) PEAK DISCHARGE ICES) PEliK ELEVATIONIPEETI "* WARNING - XSECTION 109, INPLOW EXCEEDS MAX TABLE DISCHARGE, 
10.36 1821.2 (NULL1 EXTRIIPOJATION USED. ,** 

(NULL) 
(NULL) 
(NULL1 

RUNOPP ABOVE BASEPLOW IBASEFLOW = .OO CPS) 
4.53 WATERSHED INCHES; 11547 CFS-HRS; 954.2 ACRE-FEET 

OPERATION DIVERT XSECTION 110 
OUTFUT 41 HYDRMiP\RPH 

PEAK TIME(HRS) 
10.36 

PEAK DISCHARGE (CPS) PEAK ELEVATIONIPEET) 
1821.2 (DIVERT1 
309.6 IDIVeRT) 
234.7 (DIVERT) 
206.4 (DIVERT) 
187.0 (DIVERT) 
188.6 (DIVERT) 
182.7 IDTVERT) 

RUNOPP ABOVE BASEFLOW (BASEPLOW = .OO CPS) 
4.53 WATERSHED INCHES; 11547 CPS-HRS; 954.2 ACRE-FEZT. 

DWRATION(HRS1 2 4 6 8 10 12 14 16 
PLOW(CPS) 1591 1099 674 431 301 229 190 181 

DURATION(HRS1 18 20 22 23 
FLOWICPSI 107 12 1 0 

OUTPUT t2 DIVERTED HYDROGRAPH (XSECTION 01 

"' MESSAGE - HYDROGRAPH CONTAINS NO FLOW 

OPERATION REACH XSECTION 109 

PEAK TINE(HRS1 PEAK DISCWAGE (CPSI PEAK ELEVATION(PEET1 
10.59 1818.1 1773.86 
1 9 ~ 6 1  233.9 1766.88 

RUNOFF ABOVE BASEPLOW (BASEPLOW = .00 CPSI 
4.53 WATERSHED INCHES; 11547 CFS-HRS; 954.2 ACRE-FEET 

DURATIONIHRS) 2 4 6 8 10 12 14 16 
PLOWICPSI 1602 1077 652 433 302 229 192 180 

DURATIONIHRSI 18 20 22 23 
FlLOWfCPSl 107 11 1 0 . -~ . -- -, --  

OPERATION RUNOPF XSECTION 9 

PEAK TIMEIHRSI 
9.48 
17.12 
17.98 
19.16 
21.07 

PEAK DISCHARGE(CFS) PEAK ELEVATIONIPEET) 
734.9 (RUNOFF) 
112.1 (RUNOFF) 
102.8 IRUNOPPI 
87.3 (RUNOFF) 
79.0 IRUNOFPi 

(RUNOPP) 
(RUNOFF) 
(RUNOFF) 

RUNOPP ABOVE BASEFLOW (BASEPLOW = .OO CFS) 
4.97 WATERSHED INCHES; 4457 CPS-HRS; 368.3 ACRE-FEET. 

DURATIONIHRS) 2 4 6 8 10 12 14 16 
PLOW(CPS) 628 413 243 155 106 85 73 65 

DURATIONIHRSI 18 20 21 
PLOWICPS) 53 2 0 

RUNOPF ABOVE BASEPLOW (BASEPLOW = .OO CPS) 
0 CFS-HRS; .O AmE-FEET. OPERATION ADDHYD XSECTION 109 
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PEAK TIME(HRS1 
10.30 
21.27 
23.93 

PEAK DISmGE(CFS1 PEAK ELEVATIONIFEETI 
2487.0 1776.44 
273.5 1767.16 
244.8 1766.95 

RUNOFF ABOVE BASEFLOW IBASEFLOW = .OO CFSI 
4.64 WATERSHED INMES; 16004 CFS-HRS; 1322.5 ACm-FEET. 

OPERATION DIVERT XSECTION 109 
OUTPUT tl HYDROGRAPH 

PEAK TIMEIHRS) PERX DISCHARGE ICFSI PEAK ELEVATION IFEET) 
10.30 2487.0 1776.44 
21.27 273.5 1767.16 
23.93 244.8 1766.95 

RUNOPP ABOVE BASEFLOW (BASEPLOW = .00 CPS) 
4.64 WATERSHED INCHES; 16004 CFS-HRS; 1322.5 ACRE-FEET. 

DURATION INRS I 2 4 6 8 10 12 14 16 
PLOWICFS) 2184 1523 944 590 414 313 265 242 

DURXTIONIHRSI 18 20 22 24 
FLOWLCPS) 160 30 3 0 

OUTPUT #2 DIVERTED HYDROGRAPH IXSECTION 01 

"* MESSAGE - KYDROGRWH CONTAINS NO PLOW 
RUNOFP ABOVE BASEPLOW (EASEPLOW = .OO CPSI 

0 CPS-KRS; .O ACRE-FEET. 

*-' WRRNING - ROUTING COEFFICIENT ICI EQUALS 1.0, 
CONSIDER SWLLER MAIN TIME INCREMENT FOR XSECTION 108. -**  

OPERATION REACH XSECTION 108 
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PEAK TIME(HRS1 PEAK DISC-GEICPS) PEAK ELEVATIONIPEET) 
10.30 2487.0 1760.95 
21.27 273.5 1755.98 
23.93 244.8 1755.85 

RUNOFF ABOVE BASEFLOW (BASEPLOW = .OO CPS) 
4.64 WATERSHED INCHES; 16004 CPS-HRS; 1322.5 ACRE-FEET. 

DWATIONIHRS) 2 4 6 8 10 12 14 16 
FLOWICPSI 2184 1523 944 590 414 313 265 242 

DURATIONIHRS) 18 20 22 24 
PLOW(CFS1 160 30 3 0 

OPERATION RUNOFF XSECTION 8 

PEAK TIKEIHRS) PEAK DISCHARGEICFSI PEAK ELEVATION(PEET1 
9.22 1075.7 I RUNOFF1 

IRUNOPF) 
(RUNOFF) 
(RUNOFF) 
IRUNOFF) 
IRUNOFF) 
I RUNOPP I 
I RUNOPP I 

RUNOPP ABOVE BASEFLOW (BASEFLOW = .OO CFSI 
5.19 WAT!ZRSNW INCHES; 6435 CFS-HRS; 531.8 ACRE-FEET. 

DURXTIONIHRSI 2 4 6 8 10 12 14 16 
FLOWICFSI ,879 601 349 231 157 125 102 92 

DURATIONIHRSI 18 20 21 
FLOW(CFS1 73 3 0 

OPERATION ADDFND XSECTION 108 

PEAK TIME IXRS) PEAK DISCHARGEICPSI PEAK ELEVATION [FEET) 
10.10 3490.8 1762.23 
18.95 445.8 1756.72 
21.08 382.9 1756.46 

HYDROGRAPH POINTS FOR AtTEFJJATE = 5, STORM = 4 
HRS NAIN TIME INCREMENT = .200 hr, DRAINAGE AREA = 7.26 SQ.MI. 
4.40 CPS 0 1 9 15 28 53 70 101 
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6.00 CFS 129 176 259 322 430 532 655 834 
7.60 CFS 979 1206 1423 1653 1957 2201 2529 2833 
9.20 CFS 3042 3203 3338 3424 3482 3483 3420 3377 
10.80 CFS 3311 3243 3150 3012 2906 2739 2579 2429 
12.40 CFS 2247 2108 1963 1836 1717 1584 1485 1389 
14.00 CFS 1305 1228 1145 1082 1014 953 904 857 
15.60 CPS 819 771 729 688 638 603 595 591 
17.20 CFS 577 555 544 543 540 516 466 438 
18.80 CFS 442 445 435 418 409 391 370 359 
20.40 CPS 358 358 369 382 380 364 356 357 
22.00 CFS 357 344 321 311 330 348 344 322 
23.60 CPS 315 336 353 324 251 206 163 118 
25.20 CFS 81.98 57.70 41.11 29.60 21.47 15.58 11.30 8.20 
26.80 CPS 5.97 4.35 3.18 2.32 1.69 1.23 .89 .64 
28.40 CFS .47 

RUNOFP ABOVE BASEFLOW (BASEPLOW s .OO CPS) 
4.79 WATERSHED INCHES; 22437 CPS-HRS; 1854.2 ACRE-FEET. 

DURATION(HRS1 2 4 6 8 10 12 14 16 
FLOW(CPS) 3042 2108 1305 834 577 438 364 344 

OPERATION ADDHYD XSECTION 109 

"* MESSAGE - HYDROGRAPH CONTAINS NO FLOW 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CPSI 
132 CPS-HRS; 1854.2 ACRE-FEET 

OPERATION DIVERT XSECTION 108 
OUTPUT 111 HYDROGRAPH 

PEAK TIME(I42S) 
10.10 
18.95 
21.08 
21.82 
23.06 

PEAK DISCHRRGE(CFS1 
3490.8 
445.8 
382.9 
357.2 

PEAK ELEVATIONIFEET) 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
4.79 WATERSHED INCHES; 22437 CPS-HRS; 1854.2 ACRE-FEET. 

OUTPUT 112 DIVERTED HYDROGRAPH (XSECTION 0) 

"' MESSAGE - HYDROGRAPH CONTAINS NO FLOW 

RUNOFF ABOVE BASEFLOW (BASEPLOW = .00 CFS) 
0 CPS-ms; .O ACRE-FEET. 

OPERATION REACH XSECTION 107 

PEAK TIME(mS1 PEAK DISCHARGE (CFS) PEAK ELEVATION(PEET1 
10.37 3475.6 1759.88 
19.12 445.8 1752.87 
21.34 380.1 1752.54 
23.32 344.4 1752.36 
24.20 346.7 1752.37 

HYDROGRAPH POINTS FOR ALTEPJIATE ; 5, STORM = 4 
m s  MAIN TIME INCRFMENT = ,200 hr, DRAINAGE AREA = 7.26 SQ.MI. 
4.60 CFS .04 .72 6.36 12.53 23.80 44.99 62.77 89.94 
6.20 CPS 118 160 230 296 391 492 609 770 
7.80 CPS 919 1124 1338 1563 1845 2099 2406 2711 
9.40 CFS 2948 3130 3279 3383 3454 3475 3435 3393 
11.00 CFS 3334 3269 3184 3061 2950 2799 2642 2489 
12.60 CFS 2317 2168 2021 1889 1766 1636 1528 1429 
14.20 CFS 1341 1260 1178 1109 1041 978 925 876 
15.80 CFS 835 789 746 705 657 618 601 594 
17.40 CFS 582 562 549 544 542 523 483 451 
19.00 CFS 444 445 438 424 413 397 377 364 
20.60 CFS 360 358 366 377 379 369 360 358 
22.20 CFS 357 348 329 316 326 342 343 328 
23.80 CPS 319 331 347 331 274 225 181 136 
25.40 CPS 97.27 68.99 49.06 35.15 25.37 18.38 13.32 9.66 
27.00 CFS 7.02 5.11 3.73 2.72 1.98 1.44 1.05 .76 
28.60 CFS .55 .40 

RUNOFF ABOVE BASEPLOW (BASEFLOW = .00 CFSI 
4.79 WATWSHEZ INCHES; 22436 CFS-HRS; 1854.1 ACPIE-FEET. 
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DURATION IHRSI 2 4 6 8 10 12 14 16 
FLOW(cFS) 3061 2099 1338 835 582' 444 366 342 

OPERATION ADDKYD XSECTION 107 

PEAK TIME(XRS1 
10.06 
16.98 
17.93 
19.07 
21.05 

PEAK DISCHhRGE (CPSI 
6795.9 

PEAK ELEVATION(FEET1 
1763.95 
1755.66 
1755.39 
1754.89 

HYDROGRAPH POINTS FOR & m T E  = 5, STORM = 4 
XRS MAIN TIME INCREMENT = ,200 hr, DRAINAGE AREA = 20.05 SQ.MI. 
4.60 CPS 0 2 9 26 60 99 161 227 
6.20 CPS 329 480 626 838 1043 1307 1642 1956 
7.80 CPS 2403 2830 3322 3894 4401 5047 5653 6100 ~- - 

CFS 
CFS 
CFS 
CPS 
CPS 
CFS 
CFS 
CPS 
CPS 
CFS 
CPS 
CFS 
CFS 
CFS 
CFS 
CFS 
CPS - - 

36.60 CFS 110 109 109 109 109 109 109 109 
38.20 CFS 109 109 109 109 108 108 108 108 
39.80 CFS 108 108 108 108 108 108 107 107 
41.40 CPS 107 107 107 107 107 107 107 107 
43.00 CFS 107 106 106 106 106 106 106 106 
44.60 CPS 106 106 106 106 105 105 105 105 
45.20 CPS 105 105 105 105 105 105 105 104 .. - -.- 
47.80 CFS 104 104 104 104 104 104 104 104 
49.40 CFS 104 104 103 103 103 103 103 103 

51.00 CPS 
52.60 CPS 
54.20 CPS 
55.80 CPS 
57.40 CPS 
59.00 CFS 
60.60 CPS 
62.20 CPS 
63.80 CPS 
65.40 CFS 
67.00 CPS 
68.60 CFS 
70.20 CPS 
71.80 CPS 
73.40 CPS 
75.00 CPS 
76.60 CPS 
78.20 CPS 
79.80 CPS 
81.40 CFS 
83.00CPS 21.32 20.94 20.57 20.20 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFS1 
3.85 WAWSIIED INCHES; 49801 CPS-HRS; 4115.5 ACRE-FEET. 

DURATION(HRS1 8 16 24 32 40 48 56 64 
PLOW(CFS1 1647 773 113 109 105 102 97 92 

DURATION~NRS~ 72 78 
FLOW(cFS1 40 20 TRUNCATED 

"' MESSAGE - RESERVOIR ROUTING, STRUCTURE 2, TRUNCATED AT 400 POINTS 
WITH 1204.49 AC-FT ( .09 WATERSHED INCHES) FLOOD STORAGE 
REMAINING IN RESERVOIR AT ELEV. 1710.81. *** 

OPERATION RESVOR STRUCTUP3 2 

PEAK TIME(HRS) PEAK DISCHARGE(CFS1 PEAK ELEVATION(FEET1 
13.59 2873.9 1716.79 

HYDROGRAPH POINTS FOR ALTERNATE = 5, STORM = 4 
HRS MAIN TIME INCREMENT = ,200 hr, DRAINAGE AREA = 20.05 SQ.MI. 
4.80 CFS .OO .O1 .02 .07 .14 .27 .46 .73 
6.40 CPS 1.13 1.67 2.38 3.30 4.45 5.89 7.64 9.77 
8.00 CFS 10 11 34 70 111 125 129 133 
9.60 CPS 137 141 145 148 151 154 237 424 
11.20 CPS 681 977 1319 1616 1868 2126 2357 2536 
12.80 CFS 2670 2766 2831 2865 2874 2864 2839 2802 
14.40 CPS 2754 2697 2634 2565 2492 2419 2345 2271 
16.00 CPS 2196 2120 2042 1965 1907 1858 1813 1768 
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OPERATION REACH XSECTION 113 

PEAK TIICZ(HRS1 PEAK DISmGE(CPS1 PE&K ELEVATION(PEET1 
10.29 212.6 1766.73 
17.19 35.8 1764.73 
18.12 33.1 1764.69 
19.31 27.1 1764.59 

RUNOFF ABOVE BASEFLOW (BASEPLOW = .OO CPSI 
4.52 WATERSHED INCHES; 1337 CFS-HXS; 110.5 ACICRE-PEET. 

OPERATION RUNOFF XSECTION 12 

PEAK TIMEIHRSI 
9.94 
17.17 

PEAK DISCHRRGE(CFS1 PEAK ELEVATION(PEET1 
417.1 (RUNOFF1 
66.8 (RUNOPPl 
61.4 (RUNOFF) 
51.9 (RUNOFF) 
47.2 IRUNOFF) 
40.7 (RUNOFF1 
44.0 (RUNOFF) 
43.3 (RUNOFF) 

RUNOPP ABOVE BASEPLOW (EASEPLOW 1 .OO CFS) 
4.53 WATERSHED INCHES; 2538 CPS-HRS; 209.7 ACRE-FEET. 
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PEAK DISCHRRGEICFS) PEAK ELEVATION(FEET1 
626.4 1769.18 
102.7 1765.70 
94.2 1765.61 

RUNOFF ABOVE BASEPLOW (BASEPLOW r .OO CPS) 
4.53 WATERSHED INCXES; 3875 CFS-HRS; 320.3 ACRE-FEET. 

DURRTION(HRSIS) 2 4 6 8 10 12 14 16 
FWW(CFS) 550 349 216 138 100 75 64 61 

DURATIONIHRSl 18 20 21 
PLOWLCPS) 3 1 2 0 

OPERATION RE4CH XSECTION 112 

PEAK TIMEIHXS) PEAK DISCHARGE (CFSl 
10.66 598.2 
21.50 67.8 
23.53 61.2 
24.36 60.7 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CPS) 
4.53 WATERSHED INCHES; 3875 CPS-HRS; 

DURRTIONIHRSI 2 4 6 8 10 12 
PLOW(CFS1 529 362 226 142 102 79 

DWATIONlHRSl 18 20 22 22 
FLOW(CPS1 34 5 1 0 

OPERATION RUNOFF XSECTION 11 

PEAK ELEVATIONLFEET) 
1769.05 
1765.22 
1765.12 
1765.11 

320.3 ACRE-FEET. 

OPERATION ADDHYD XSECTION 112 
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PEAK DISCHARGEICFS) PEAK ELEVATION(FEET) 
3421.4 (NULL) 
644.6 (NULL! 
602.9 LNULLI 

(NULL) 
(NULL) 
INULLI 

HYDROGWH POINTS FOR ALTERNATE = 5, smm = 4 
HRS MAIN TIME INCREMENT = ,200 hr, DRAINAGE RREA = 12.79 SQ.MI. 
4.60 CFS 0 2 3 14 36 54 98 137 - ~~ ~~- - ~ 

6.20 CFS 211 320 396 542 652 815 1033 1186 
7.80 CFS 1484 1705 1984 2332 2556 2948 3247 3389 
9.40 CFS 3416 3421 3417 3408 3311 3148 3058 2975 
11.00 CFS 2921 2795 2611 2490 2272 2114 1963 1792 
12.60 CFS 1695 1581 1503 1407 1287 1221 1157 1115 
14.20 CFS 1059 986 943 886 847 819 791 771 
15.80 CFS 721 684 643 592 575 612 644 629 
17.40 CFS 
19.00 CFS 
20 .60  CFS 
22.20 CFS 
23.80 CFS 
25.40 CFS 
27.00 CFS 
28.60 CFS 
30.20 CFS 
31.80 CFS 
33.40 CFS 
35.00 CFS 
36.60 CFS 
38.20 CFS 109 109 109 109 108 108 108 108 
39.80 CPS 108 108 108 108 108 108 107 107 
41.40 CPS 107 107 107 107 107 107 107 107 ~- ~ ~ - -  

43.00 CFS 107 106 106 106 106 106 106 106 
44.60 CFS 106 106 106 106 105 105 105 105 
46.20 CPS 105 105 105 105 105 105 105 104 
47.80 CFS 104 104 104 104 104 104 104 104 
49.40 CFS 104 104 103 103 103 103 103 103 
51.00 CFS 103 103 103 103 103 103 102 102 
52.60 CFS 102 102 102 102 102 102 102 101 
54.20 CFS 101 101 101 101 101 101 101 100 
55.80 CFS 100 100 100 100 100 100 100 100 
57.40CFS 99.46 99.35 99.24 99.13 99.01 98.90 98.79 98.68 
59.00 CFS 98.57 98.46 98.35 98.23 98.12 98.01 97.90 97.79 
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65.40 CPS 94.84 94.71 94.58 94.45 94.32 94.19 94.06 93.94 
67.00 CFS 93.81 93.68 93.55 93.42 93.30 93.17 93.04 92.92 
68.60 CFS 92.79 92.66 92.54 92.41 92.28 92.16 92.03 91.90 
70.20 CPS 91.78 91.65 91.53 91.40 91.28 89.82 87.54 85.10 ~ - ~~- ~ - ~ -~ 

71.80 CFS 82.68 80.30 77.99 75.74 73.71 71.82 70.01 68.24 
73.40 CPS 66.53 64.85 63.22 61.63 60.08 58.57 57.09 55.66 
75.00 CFS 54.26 52.89 51.56 50.26 49.00 47.76 46.56 45.39 
76.60 CPS 44.25 43.14 42.05 40.99 39.96 38.96 37.97 37.02 
78.20 CPS 36.09 35.18 34.29 33.43 32.59 31.77 30.97 30.19 
79.80 CFS 29.43 28.69 27.97 27.27 26.58 26.04 25.56 25.10 
81.40 CFS 24.65 24.20 23.77 23.34 22.92 22.51 22.11 21.71 
83.00 CPS 21.32 20.94 20.57 20.20 19.83 19.48 19.13 

RUNOFF ABOVE BASEFLOW (BASEPLOW = .OO CFS! 
3.32 WATERSHED INCHES; 27368 CFS-ERS; 2261.7 ACRE-FEET. 

DURATIONIHRS) 8 16 24 32 40 48 56 64 
FLOW(CPS! 815 410 113 109 105 101 97 92 

DWRATION(HRS! 72 79 
FLOW(CFS! 39 19 TRUNCATED 

OPERATION RUNOFF XSECTION 13 

PEAK TIMEIHRS) PEAU DISCHAFGE(CFS) PEAK ELEVATIONIFEET! 
9.51 220.5 (RUNOFF) 
17.00 36.6 (RUNOFF) 
17.93 33.6 IRUNOFF) 
19.02 29.1 IRUNOPF) 
20.96 26.1 IRUNOPFI 
21.96 22.4 (RUNOFF) 
23.00 25.4 IRUNOPP) 
23.95 25.8 (RUNOFF) 

RUNOPF ABOW BASEFLOW IBASEFLOW = .OO CFS) 
4.52 WATERSHED INCHES; 1337 CPS-HRS; 110.5 ACRE-FEET. 

DURATIONIHRS) 2 4 6 8 10 12 14 16 
PLOWICFS! 190 121 73 47 35 26 22 20 

DURATIONIHRSI 18 19 
FLOW(CFS1 12 0 

"' WARNING - MAIN TIME INCR- ( ,200) IS GREATER THAN 50% OF THE 
TIME OF CONCENTRATION ( ,351 FOR WBWATERSWD XSECTION 13. 
THIS WILL RFDUCE THE COMPUTED PEAK BY ABOUT .2%. * * *  

60.60 CFS 97.68 97.57 97.46 97.35 97.24 97.13 97.02 96.91 
62.20 CFS 96.80 96.69 96.58 96.47 96.36 96.25 96.14 96.01 
63.80 CFS 95.88 95.75 95.62 95.49 95.36 95.23 95.10 94.97 
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12.20 CPS 1195 1265 1315 1349 1368 1375 1372 1360 
13.80 CPS 1341 1315 1286 1252 1217 1179 1139 1099 
15.40 CPS 1058 1017 977 937 898 859 821 783 
17.00 CPS 746 712 680 651 623 597 573 550 
18.60 CPS 528 505 482 460 441 423 406 389 
20.20 CPS 372 356 340 325 313 302 293 284 
21.80 CPS 276 268 260 252 245 236 229 222 
23.40 CPS 217 213 208 204 200 196 191 183 
25.00 CPS 170 155 137 119 101 84 67 51 
26.60 CPS 36.92 23.59 11.34 .12 

PEAK TIME(HRS1 PEAK DISCHARGE LCPSI PEAK ELEVATION(PEET1 
9.49 562.3 IRUNOFFI 
17.04 91.0 IRUNOPPI 
17.95 83.5 (RUNOFF) 
19.07 71.9 L RUNOPP 1 

IRUNOPF) 
(RUNOFF1 
1RUNOFPI 

RUNOPP ABOVE BASEPLOW LBASEPLOW = .OO CPSI 
4.64 WATERSHED INCHES; 3410 CPS-HRS; 281.8 ACRE-PET 

RUNOPF ABOVE BASEFLOW (BASEPLOW = .OO CPSI 
9650 CFS-HRS; 797.5 ACRE-FEET 

DURATIONIHRSI 2 4 6 8 10 12 14 16 
FLOWICFSJ 485 314 187 120 85 65 58 52 

DURATION(HRS1 18 20 
FLOW (CPSI 32 0 

OPERATION ADDKYD 

PEPX TIMEIHRSI 
9.57 

XSECTION 6 

PEAK DISCHARGE(CPS1 
2993.5 

OPERATION RUNOFF XSECTION 7 

PEAK ELEVATIONIFEETI 
(NULL) 

PEPX TIMEIHRSJ 
9.90 
16.93 
17.91 

PEAK DISCHARGE ICPS) PEAK ELEVATIONIPEETI 
(RUNOFF) 
IRUNOPFI 
1 RUNOPP I 

(NULL) 
(NULL1 
(NULL1 (RUNOFF) 

(RUNOFF ) 
(RUNOFF) 
( RUNOFF 

. . 
(NULL) 
(MULL) 
lNULL1 

23.91 57.0 IRUNOFF) 

RUNOPP ABOVE BASEFLOW IBASEFLOW = .OO CPSI 
3.24 WATERSHED INCHES; 24770 CFS-HRS; 2047.0 ACRE-FEET 

RUNOFF ABOVE BASEFLOW (BASEPLOW = .00 CFS) 
4.20 WATERSHED INCHES; 2600 CFS-HRS; 214.8 ACRF-PEET. 

DURATIONIHRS) 2 4 6 8 10 12 14 16 
FLOWICFS) 373 227 141 93 66 53 46 39 

DURATIONIHRSI 18 19 
FLOWICFSJ 19 0 

DURATIONIHRS) 72 79 
PLOW(CPS) 39 19 TRUNCATED 

' * *  WARNING - MAIN TIME INCREMWT I . 2 0 0 )  IS GREATER THAN 50% OF THE 
TIME OF CONCENTPATION ( ,231 FOR SUBWATERSXZD XSECTION 7 .  
THIS WILL REDUCE THE COMPUTED PEAX BY ABOUT -.7%. *** 

OPERATION ADDHYD XSECTION 106 

PBAK TIMEIHRS) PEAK DISCHARGE ICES) PEAK ELEVATION(PEET) 
13.24 1375.3 3.05 

OPEMTION ADDHYD XSECTION 7 
HYDROGRAPH POINTS FOR ALTERNATE = 5. STORM = 4 

HRS MAIN TIME INCREMENT i ,200 h r ,  DRAINAGE AREA = .00 SQ.MI. 
10.60 CFS 0 73 308 517 700 858 993 1105 



DURRTIONIHRSI 8 16 24 32 40 48 56 64 
FLOWICFSI 372 228 112 109 105 101 97 92 

DURATIONIHRSI 72 79 
PLOWICFSI 37 18 TRUNCATED 

OPERATION RUNOPP XSECTION 5 

PEAK TIMEIHRS) PEAK DISCfJARGE(CPS1 PEAK ELEVATIONIPEETI 
9.26 1067.2 IRUNOFPI 

i ~ m u o ~ ~ i  
IRUNOFFI 
IR-NOFPI 
(RUNOFF) 
IRUNOFF) 
I RUNOFF) 
(RUNOFF) 

RUNOPP ABOVE BASEPLOW IBASEFLOW = .OO CPSI 
4.97 W>.TEPSHED INCHES; 6412 CPS-HRS; 529.9 ACRE-FEZT. 

DURATIONIHRSI 2 4 6 8 10 12 14 16 
FLOW(CPSI 892 579 359 224 154 128 105 94 

DURATIONIHRSI 18 20 20 
FLOW(CFS1 74 2 0 

OPEFATION ADDHYD XSECTION 5 

PEAK TIMEIHRSI 
9.58 
17.08 
17.97 

PEAK DISCHRRGE(CFS1 PEAK ELEVATIONIFEET) 
2431.4 (NULL) 
479.7 INULLl 

INULLI 
INULLI 
(NULL1 

DURRTIONIHRSI 8 16 24 32 40 48 56 64 
PLOW(CPS) 586 319 113 109 105 101 97 92 

DURATION(HRSI 72 79 
FLOWICPSl 39 19 TRUNCATED 

OPERATION DIVERT XSECTION 106 
OUTPUT iil HYDROr,R?.PH 

PEAK TIMEIHRSI PEAK DISCHRROEICFSI PEAK ELCVATIONIFEETI 

RUNOFF ABOVE BASEPLOW (BASEFLOW = .OO CFSI 
3.10 WATERSHED INCHES; 21361 CFS-HRS; 1765.2 ACRE-FEET. 

DURATIONIHRSI 8 16 24 32 40 48 56 64 
FLOWICPSI 586 319 113 109 105 101 97 92 

DURATIONIHRS) 72 79 
FLOWICPSI 39 19 TRUNWTED 

OUTPUT #2 DIVERTED HYDXODRAPR IXSECTION 0) 

"' MESSAGE - HYDROGRAPH CONTAINS NO PLOW 

RUNOFF ABOVE BASEFLOW (BASEPLOW = .OO CFSI 
0 CFS-HRS; .O ACRE-FEET. 

OPERATION RUNOFF XSECTION 6 

RUNOFF ABOVE BASEPLOW IBASEFLOW = .OO CFSI 
3.10 WATERSHED INCHES; 21361 CFS-HRS; 1765.2 "SRE-FEET. 
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'** WRRNING - XSECTION 4 
V O L W  TRUNCATED AT 16.2s IN LOCATION 5 ADDING HYDROGRAPHS. *" 

OPERATION ADDHYC XSECTION 4 

PEAK DISCHARGE (CFSl 
1376.6 
316.4 
299.7 
272.1 

PEAK ELEVATION(FEET1 
(NULL1 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 

RUNOFF ABOVE BASEFLOW IBASEFLOW = .OO CPS) 
2.67 WATERSHED INCHES; 14957 CFS-HRS; 1236.1 ACRE-FEET 

DlJRATION(HRS) 72 79 
FLOWICFSI 37 18 TRUNCATED 

OPERATION DIVERT XSECTION 104 
OUTPUT 4l1 HYDROGRAPH 

PEAK TIME (HRS) 
9.81 
17.11 
17.98 
19.15 

PEAK DISCHARGE(CFS) PEAK ELEVATION(PEET1 
1376.6 4.18 
316.4 1.41 
299.7 1.33 
272 .1 1.21 
257.2 1.14 
237.6 1.06 
250.1 1.11 
247.1 1.10 

RUNOFF ABOVE BASEFLOW IBASEFLOW = .OO CFS) 
2.67 WATERSHED INCHES; 14957 CPS-HRS; 1236.1 ACRE-FEET 

... " - . -. 
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DIJRATIONLHRS) 8 16 24 32 40 48 56 64 
FLOW(CFS) 372 228 112 109 105 101 97 92 

DURATIONIHRS) 72 79 
FLOW(CFS) 37 18 TRUNCATED 

OUTPUT (12 DIVERTED W D R O G W H  (XSECTION 01 

**' MESSAGE - HYDROGRAPH CONTAINS NO PLOW 

RUNOFF ABOVE BASEPLOW (BASEFLOW = .OO CFSl 
0 CPS-HRS; .@ ACRE-FEET. 

OPERATION ADDHYD . XSECTION 104 

PEAK TIMEiHRS) PEAK DISCfBRGEICFS) PEAK ELEVATION(FEET1 
13.24 1375.3 4.18 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CPS) 
9650 CPS-HRS; 797.5 ACRE-FEET. 

DIJRATIONiHRS) 2 4 6 8 10 12 14 16 
PLOW(CFS) 1252 977 680 460 308 229 170 24 

DURATIONiHRS) 16 
PLOW(cPS) 0 

*" WARNING - ROUTING COEFFICIENT IC) EQUALS 1.0, 
CONSIDER SMALLER MAIN TIMF INCREMENT FOR XSECTION 106. * * *  

OPERATION REACH XSECTION 106 

PEAK TIMEIHRS) PEAK DISCHRRGE(CFS1 PEAK ELEVATION(PEET1 
9.81 1376.6 3.06 
17.11 316.4 1.08 
17.98 299.7 1.02 

RUNOFF ABOVE BASEELOW IBASEFLOW = .OO CFSl 
2.67 WATERSHED INCHES; 14957 CPS-HRS; 1236.1 ACRE-FEET. 
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1 5 . 2 0  CFS 1 1 7 6  1099 1 0 3 7  974 920 875 836 806  
1 6 . 8 0  CPS 786  7 7 1  753 732 714 692 672 6 5 1  
1 8 . 4 0  CFS 629 6 1 1  600 591  585 5 8 1  576 562 
20.00 CPS 547  538  532 525  510 495 4 9 1  498  
21.60 CPS 502 4 9 3  482 475 472 467 452 438  - -  ~~ ~ - -  ~ ~ ~ ~ 

23.20 CPS 4 3 5  442 446 438  426  385  313  254  
2 4 . 8 0  CPS 218 1 9 3  1 7 2  1 5 7  1 4 5  1 3 7  1 3 1  1 2 6  
2 6 . 4 0  CPS 1 2 2  1 1 9  1 1 7  1 1 5  1 1 4  1 1 3  1 1 3  1 1 2  
2 8 . 0 0  CFS 1 1 2  111 111 111 111 111 1 1 0  1 1 0  
29 .60  CPS 1 1 0  1 1 0  1 1 0  1 1 0  1 1 0  110  110  1 1 0  
31 .20  CFS 1 0 9  1 0 9  1 0 9  1 0 9  1 0 9  1 0 9  109  1 0 9  
32 .80  CPS 1 0 9  1 0 9  1 0 9  1 0 8  108  1 0 8  108  1 0 8  
34 .40  CPS 1 0 8  1 0 8  1 0 8  1 0 8  108  1 0 7  107  1 0 7  
36 .00  CFS 1 0 7  1 0 7  1 0 7  1 0 7  107  1 0 7  107  1 0 7  
3 7 . 6 0  CPS 1 0 6  1 0 6  1 0 6  1 0 6  1 0 6  106  1 0 6  1 0 6  
3 9 . 2 0  CFS 1 0 6  1 0 6  1 0 6  1 0 5  1 0 5  1 0 5  1 0 5  1 0 5  
4 0 . 8 0  CPS 1 0 5  1 0 5  1 0 5  1 0 5  1 0 5  1 0 5  104  1 0 4  
4 2 . 4 0  CPS 1 0 4  104  104  1 0 4  1 0 4  104  104  1 0 4  
4 4 . 0 0  CFS 1 0 4  1 0 3  1 0 3  1 0 3  1 0 3  1 0 3  103  1 0 3  ~- ~ 

CFS 
CPS 
CFS 
CFS 
CFS 
CPS 
CFS 
CFS 
CPS 
CPS 
CPS 
CPS 
CPS 
CPS 
CFS 
CPS 
CFS 

7 2 . 8 0  CFS 35.14 3 4 . 2 6  3 3 . 3 9  3 2 . 5 5  31.74 30.94 3 0 . 1 6  29 .40  
7 4 . 4 0  CFS 28.66 2 7 . 9 4  27 .24  26.55 26 .02  25 .54  2 5 . 0 8  24 .63  
7 6 , O O C P S  24.18 2 3 . 7 5  23 .33  22 .91  22 .50  22 .09  21 .70  21 .31  
7 7 . 6 0  CFS 20 .92  2 0 . 5 5  2 0 . 1 8  19 .82  1 9 . 4 6  1 9 . 1 1  1 8 . 7 7  18.43 
7 9 . 2 0  CFS 1 8 . 1 0  1 7 . 7 8  1 7 . 4 6  17 .15  1 6 . 8 4  1 6 . 5 4  1 6 . 2 4  1 5 . 9 5  
8 0 . 8 0  CPS 1 5 . 6 6  1 5 . 3 8  1 5 . 1 1  14 .84  1 4 . 5 7  1 4 . 3 1  1 4 . 0 5  1 3 . 8 0  
82.40 CPS 1 3 . 5 5  1 3 . 3 1  1 3 . 0 7  12 .84  1 2 . 6 0  1 2 . 3 8  12 .16  11.94 
8 4 . 0 0  CFS 1 1 . 7 3  11 .52  1 1 . 3 1  11 .10  10 .91  1 0 . 7 1  10 .52  10 .33  
8 5 . 6 0  CFS 1 0 . 1 4  9 .96  9 . 7 8  9 .61  

RUNOFF ABOVE BASEPLOW IBRSEFLOW = . O O  CFSI 
1 . 8 6  WATWSHED INCHES; 24104 CPS-HRS; 1991.9  ACRE-FEET. 
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*" MESSAGE - RESERVOIR ROUTING, STRUCTURE 2 ,  TRUNCATED AT 400 POINTS 
WITH 1068 .76  AC-FT I .08  WATERSHED INCHES1 FLOOD STORAGE 
R-IMNG IN RESERVOIR AT E W .  1 7 0 9 . 7 2 .  ***  

OPERATION RESVOR STRUCTURE 2  

PEM TIMEIHRS) PEAK DISCBARGEICPSI PEAK ELEATiONIPEET) 
25 .44  1 5 5 . 0  1 7 1 2 . 4 9  

*** W?.RNING - STRUCTURE 2 ,  HYDROGRAPH VOLUME TRUNCATED AT 1 4 5  CFS 
RESVOR I 9 3 .  8 OF NAX. HYDROGRAPH COORDINATE) 

MAIN TIME INCREMENT TOO SMALL. * + *  

HYDROGRAPH POINTS FOR ALTEWTE = 5, SMRM = 1 
HRS MAIN TIME INCREMENT = .200 hr, DRAINAGE AREA = 2 0 . 0 5  SQ.MI. 
7 . 8 0  CFS . O O  . O 1  .02  . 03  .04  . 0 7  . 1 0  . 1 5  
9 . 4 0  CFS . 2 1  .28  . 3 7  . 4 8  . 6 1  . 7 8  . 9 8  1 . 2 4  

1 1 . 0 0  CPS 
1 2 . 6 0  CPS 
1 4 . 2 0  CPS 
1 5 . 8 0  CPS 
17 .40  CPS 
1 9 . 0 0  CPS 
20.60 CFS 
22 .20  CPS 
2 3 . 8 0  CFS 
25 .40  CFS 
27 .00  CFS 1 5 5  1 5 5  1 5 5  1 5 5  1 5 5  1 5 5  1 5 5  1 5 5  
28 .60  CPS 1 5 5  1 5 5  1 5 5  1 5 5  1 5 5  1 5 5  1 5 5  1 5 5  
3 0 . 2 0  CFS 1 5 5  1 5 5  1 5 5  1 5 5  1 5 5  1 5 5  1 5 5  1 5 4  
3 1 . 8 0  CPS 154  154  1 5 4  154  1 5 4  1 5 4  154  1 5 4  
3 3 . 4 0  CFS 154  154  154  154  1 5 4  154  154  1 5 4  
3 5 . 0 0  CFS 154  154  1 5 4  1 5 4  1 5 4  154  1 5 4  1 5 4  
3 6 . 6 0  CFS 154  154  154  1 5 4  1 5 4  154  154  1 5 4  
3 8 . 2 0  CPS 1 5 4  154  154  154  1 5 4  154  154  1 5 4  
3 9 . 8 0  CFS 154  154  154  154  1 5 4  154  154  1 5 4  
4 1 . 4 0  CPS 1 5 4  154  1 5 3  1 5 3  1 5 3  1 5 3  153  1 5 3  
4 3 . 0 0  CPS 1 5 3  1 5 3  1 5 3  1 5 3  1 5 3  1 5 3  153  1 5 3  
4 4 . 6 0  CPS 1 5 3  1 5 3  1 5 3  1 5 3  1 5 3  1 5 3  153  1 5 3  
4 6 . 2 0  CFS 1 5 3  1 5 3  1 5 3  1 5 3  1 5 3  1 5 3  1 5 3  1 5 3  
47.80 CPS 1 5 3  1 5 3  1 5 3  1 5 3  1 5 3  1 5 3  1 5 3  1 5 3  
49 .40  CPS 5 3  1 5 3  1 5 3  1 5 3  1 5 3  1 5 3  152  1 5 2  
5 1 . 0 0  CPS 152  152  152  1 5 2  1 5 2  152  152  1 5 2  
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57.60 CPS 152 152 152 152 152 152 152 152 .. ~. ~-~ 

54.20 CFS 
55.80 CFS 
57.40 CPS 
59.00 CFS 
60.60 CPS 
62.20 CFS 
63.80 CFS 
65.40 CFS 
67.00 CFS 
68.60 CFS 
70.20 CFS 
71.80 CFS 
73.40 CPS 
75.00 CFS 
76.60 CFS 
78.20 CFS 
79.80 CFS 
81.40 CFS 
83.00 CPS 
84.60 CPS 
86.20 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFSi 
.86 WATERSHED INCHES; 11153 CFS-HRS; 921.6 ACRE-FEET. 

DURATION(HRS1 6 12 18 24 30 36 42 48 
FLOW(CFSi 155 154 154 153 152 152 151 150 

DURATION~HRS~ 54 60 66 71 
FLOWICPS) 149 148 146 145 TRUNCATED 

EXECUTIVE CONTROL ENDCMP COMPUTATIONS COMPLETED FOR PASS I 

EXECUTIVE CONTROL COMPUT FROM XSECTION 101 TO STRUCTURE 2 
STARTING TIME = .OO RAIN DEPTH = 7.06 RAIN DURATION = 1.00 
ANT. RUNOFF COND. = 2 mIN TIME INCREMENT = ,200 HOURS 
ALTERNATE NO. = 5 STORM NO. = 4 RAIN TAaLE NO. = 5 

OPEPATION RUNOFP XSECTION 101 

PEAK TIMElHRSl 
10.27 

PW[ DISCHARGEICPS) PEAK ELWATION(PEET1 
907.9 (RUNOFF) 
108.9 (RUNOFF1 
96.9 (RUNOFF) 
87.1 (RUNOFF) 
85.0 IRUNOPP) 

RUNOFF ABOVE BASEPLOW (BASEPLOW = .00 CFSl 
4.75 WATEXSHED INCHES; 5697 CFS-HRS; 470.8 ACm-FEET. 

OPEPATION RUNOFF XSECTION 1 

PEAK TIME(HRS1 
9.92 
17.18 
18.00 

PEAK DISCHARGE(CFSI 
589.5 
93.2 

PEAK ELEVATION(FEETi 
(RUNOFF1 
IRUNOFFl 
(RUNOFP) 
(RUNOFF) 
iRUNOFF1 
(RUNOFF) 
IRVNOFPl 
IRUNOFFl 

RUNOFF ABOVE BASEPLOW (BASEFLOW = .OO CFS) 
4.64 WATERSHED INCHES; 3590 CFS-HRS; 296.7 ACRE-FEET. 

DURATIONIHRSI 2 4 6 8 10 12 14 16 
FLOW(CFS) 513 328 198 126 90 69 60 55 

DURATION(HRS~ 18 20 20 
FLOW(CPS1 3 8 1 0 

OPERATION ADDKYD XSECTION 1 

PEAK TIME(HRS1 
10.12 
17.12 

PEAK DISCUGE(CFS! 
1492.3 

PEAK ELEVATIONIFEET) 
(NULL1 
(NIJLLi 
(NULL1 
(NULL) 
(NULL) 
(NULL) 
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RUNOFF ABOVE EASEFLOW (BASEFLOW s .OO CPSl 
4.70 WATERSHED INCHES; 9287 CFS-HRS; 767.4 ACRE-FEET. 

OPERATION RFAM XSECTION 102 

PEAK TIME(HRS1 
10.36 
17.31 
19.43 
21.44 
23.47 
24.32 

PEAK DISCHARGE(CPS) PEAK ELEV?.TION(PEETI 
1489.4 4.41 

RUNOFF ABOVE BASEFLOW IPASEFLOW = .OO CFSl 
4.70 WATERSHED INCHES; 9287 CPS-HRS; 767.5 ACRF-FEET. 

OPERATION RUNOFF XSECTION 2 

PEAK TIME(HRS1 PEAK DISCHARGE(CFS) PEAK ELEVATIONIPEETl 
9.98 554.5 IRUNOFFI 

(RUNOFF 1 
(RUNOFF 1 
(RUNOFF 1 
(RUNOFF1 
(RUNOFF 1 
(RUNOFF) 
(RUNOFF) 

RUNOFF ABOVE BASEFLOW IBASEPLUd = 0 0  CFS1 
4.20 WATERSHED INCHES; 3360 CFS-HRS; 277.7 ACRE-FEET. 

. . 
08:23:06 PASS 2 JOB NO. 1 PAGE 27 

OPERATION ADDHYD XSECTION 2 

PEAK TIME (HRSI PEAK DISCH&RGE(CFS) PEAK ELNATION(FEET1 
10.22 2032.0 (NULL1 
19.21 249.8 (NULL1 
21.26 221.7 (NULL1 
23.28 200.3 (XdLLl 
24.13 199 .0 (NULL1 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CPS1 
4.56 WATERSHED INCHES; 12647 CPS-HRS; 1045.1 ACRE-FEET. 

OPERATION REACH XSECTION 103 

PEAK TIME(HRS1 
10.46 
19.39 
21.50 
23.52 
24.34 

PEAK DISCHARGE (CFSl PEAK ELEVATIONCFEET) 
2027.6 5.46 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CPS) 
4.56 WATERSHED INCHES; 12647 CFS-HRS; 1045.1 ACRE-FEET. 

OPERATION RUNOFF XSECTION 3 
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PEAK TIMEIHRSl 
10.05 
17.25 
19.33 

PEAK DISCHARGE (CPSl PEAK ELEVATION(FEET1 
920.4 IRUNOPPl 
143 .O IRUNOPPl 
109.2 [RUNOFPI 

RUNOPP ABOVE BASEFLOW (BASEPLOW = .OO CFS1 
4.75 WATERSHED INCHES; 5666 CPS-HRS; 468.2 ACRE-PET. 

OPERATION ADDHYD XSECTION 3 

PEAK TIMEIHRSI 
10.34 
19.35 

PEAK DISCHARGEICFS) PEAK ELEVATIONIFEETI 
2929.7 (NULL1 
358.6 (NULL1 

HYDROGRAFH POINTS FOR ALTERNATE = 5, STORM = 4 
HRS MAIN TIME INCREMENT = ,200 hr. DRAINAGE AREA = 6.15 SO.MI. ~.~ - ~ ~ -~ - 

5.00 CFS .on .so 2.70 6181 14.81 28.09 48.26 8i.11 
6.60 CPS 128 188 263 351 456 582 725 891 
8.20 CFS 1078 1284 1515 1758 2018 2277 2502 2673 
9.80 CFS 2792 2872 2920 2928 2897 2840 2776 2708 
11.40 CPS 2630 2531 2419 2291 2153 2012 1871 1738 
13.00 CPS 1616 1506 1405 1305 1214 1133 1063 1000 
16.60 CFS 939 882 829 780 737 700 667 634 .. ~. ~ - -  ~~~ ~ - ~ ~ 

16.20 CPS 600 564 528 497 480 476 473 464 
17.80 CFS 452 445 441 429 402 372 357 357 
19.40 CFS 358 353 341 326 310 297 293 295 
21.00 CPS 303 312 317 312 302 296 293 288 
22.60 CFS 276 264 265 278 286 281 271 272 
24.20 CFS 280 274 237 183 133 92 62 40 
25.80 CPS 25.48 16.32 10.46 6.73 4.32 2.77 1.78 1.14 - ~ 

27.40 CPS .73 .46 

RUNOFF ABOVE BASEPLOW (BASEPLOW = .OO CPSI 
4.61 WATERSHED INCHES; 18313 CPS-HRS; 1513.4 ACRE-FEET. 

"' MESSAGE - S T R U C W  1, USER ENTERED STRRTING ELEVATION OR STRUCTURE TABLE 
STARTS 2.16 FEET BELOW ASSUMED CREST ELEVATION AT 1794.10. 
THIS CAN DECREASE OUTFLOW HYDROGRAPH VOLUME. *** 

OPERATION RESVOR STRUCTURE 1 

PEAK TINZlHRSl PEAK DISUIRRGEICZSI PEAK ELEVATiONIFEETl 
13.24 1490.3 1801.48 

HYDROGRAPH POINTS POR ALTERNhTE = 5, STORM = 4 
HRS MAIN TIME INCREMETI = .ZOO hr, DRAINAGE AREA = 6.15 SQ.MI. 
7.40 CPS .OO .01 1 .O1 .01 .02 8.52 42.32 
9.00 CFS 91 94 97 100 103 105 107 110 
10.60 CPS 112 188 423 632 815 973 1108 1220 
12.20 CFS 1310 1380 1430 1464 1483 1490 1487 1475 
13.80 CFS 1456 1430 1401 1367 1332 1294 1254 1214 
15.40 CFS 1173 1132 1092 1052 1013 974 936 898 
17.00 C?S 861 827 795 766 738 712 688 665 
18.60 CPS 643 620 597 575 556 538 521 504 
20 20 CPS 487 471 455 440 428 417 408 399 
21.80 CPS 391 383 375 367 360 351 344 337 
23.40 CPS 332 328 323 319 315 311 306 298 
25.00 CFS 285 270 252 234 216 199 182 166 
26.60 CFS 152 139 126 115 114 114 114 114 
28.20 CFS 113 113 113 113 113 113 113 113 
29.80 CPS 113 113 112 112 112 112 112 112 
31.40 CFS 
33.00 CFS 
34.60 CPS 
36.20 CFS 
37.80 CPS 
39.40 CFS 
41.00 CFS 
42.60 CPS 
44.20 CFS 
45.80 CFS 
47.40 CPS 
49.00 CPS 
50.60 CPS 
52.20 CPS 
53.80 CPS 
55.40 CFS 
57.00 CPS 
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61.80 CFS 96.87 96.76 96.65 96.54 96.43 96.32 96.22 96.10 
63.40 CFS 95.96 95.83 95.70 95.57 95.44 95.31 95.18 95.05 
65.00 CFS 94.92 94.79 94.66 94.53 94.40 94.28 94.15 94.02 
66.60 CFS 93.89 93.76 93.63 93.51 93.38 93.25 93.12 93.00 
68.20CFS 92.87 92.74 92.62 92.49 92.36 92.24 92.11 91.98 
69.80 CFS 91.86 91.73 91.61 91.48 91.36 91.23 89.28 86.71 
71.40CFS 84.21 81.78 79.43 77.14 74.92 72.97 71.13 69.34 
73.00 CFS 67.60 65.90 64.24 62.62 61.05 59.51 58.01 56.55 
74.60 CFS 55.13 53.74 52.39 51.07 49.79 48.53 47.31 46.12 
76.20 CFS 44.96 43.83 42.73 41.65 40.60 39.58 38.59 37.62 ~ -~ ~-~ ~~ ~ ~- ~- 

77.80 CFS 36.67 35.75 34.85 33.97 33.12 32.28 31.47 30.68 
79.40 CFS 29.91 29.15 28.42 27.71 27.01 26.33 25.85 25.38 
81.00 CFS 24.93 24.48 24.04 23.61 23.19 22.77 22.36 21.96 
82.60 CFS 21.57 21.18 20.80 20.43 20.06 19.70 19.35 19.00 
84.20 CFS 18.66 18.33 18.00 

RUNOPF ABOVE BASEFLOW (BASEFLOW = .OO CPS) 
4.24 WATERSHED INCHES; 16834 CFS-HRS; 1391.2 ACRE-FEET. 

DURATIONIHRS) 72 76 
PLOW(CFS! 25 18 TRUNCATED 

OPERATION DIVERT XSECTION 104 
OUTPUT I1 KYDROGRAPH 

PEAK TIME(HRS) 
10.80 

PEAK DISCHARGE(CFS1 PEAK ELEVATION(PEET) 
115.0 ' .51 

* FIRST POINT OF FLAT PEAK 

RUNOFF ABOVE BASEFLOW (BASEPLOW = .OO CFS) 
1.81 WATERSHED INCHES; 7184 CFS-HRS: 593.7 ACRE-FEET. 

DURATIONIHRS) 72 76 
FLOW(CFS) 25 18 TRUNCATED 

PEAK TIME(HRS1 
13 .24 

PEliK DISCWIRGE(CFS1 PEAK ELEVATION(FEET1 
1375.3 (DIVERT) 

RUNOFF ABOVE BASEFLOW (BASEPLOW = .OO CFSl 
9650 CFS-HRS; 797.5 ACRE-FEET 

"* WARNING - XSECTION 104, INSUFFICImTT LOW FLOW RATING, PEAK FLOW LESS W A N  
2ND TABLE -VALUE. THIS REACH ROUTING MAY BE INCORRECT, 
UNLESS NEW RATING TABLE VS-LUES ARE INSERTED. *.. 

OPERATION REACH XSECTION 104 

PEAK TIMEIHRSI 
12.20 

PEAK DISCHARGE (CFSI PEAK ELEVATION (FEET) 
115.0 ' .51 

FIRST POINT OF FLAT PEAK 

RUNOFF ABOVE EASEFLOW (BASEFLOW = .OO CFSl 
1.81 WATERmED INCEES; 7178 CPS-HRS: 593.2 ACRE-FEET. 

DURATION(HRS1 72 76 
FLOW(CFSi 26 18 TRUNCATED 

OPEFATION RUNOPP XSECTION 4 

PEAK TIMEIHRS) PEAK DISCHPRGE (CFSl PEAK ELEVATIONIFEETI 
9.62 1280.3 (RUNOFF1 

i RUNOFF j 
(RUNOFF) 
(RUNOFF) 
(RUNOFF) 
(RUNOFF) 
(RUNOFF) 
(RUNOFF) 





8 1751 .  130.52 52 .  2 XSECTN 1 1 3  1 . 0  

8 
9 ENDTBL 
3 STRUCT 

8 
9 ENM'BL 
2 XSECTN 1 0 8  
8 

9 ENDTBL 
2 XSECTN 1 0 9  1 . 0  
8 1763 .6  0 . 0  0 . 0  
8 1 7 6 4 . 6  2 7 . 4 7  2 3 .  

3 STRUCT 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 

8 
8 
9 ENDTBL 

9 ENDTBL 
6 KWNOFP 1 1 0 1  5 1 . 8 6  65 .  1 . 2 1  1 0 0 1 0 1  
6 RUNOFF 1 1 6 1 . 2  64 .  . 6 7  1 0 0 1 0 1  
6 A D D m  4 1 5 6 7 1 0 0 1 0 1  

9 ENDTBL 
2 XSECTN 1 1 2  1 . 0  

6 REACH 3 1 0 2  7 5 2500 .  1 0 0 1 0 1  
6 RUNOFF 1 2 6 1 . 2 4  5 8 .  .59  1 0  0 1 0  1 
6 A D D m  4 2 5 6 7 1 0 0 1 0 1  ~ ~ ~ - - ~ ~ - -  ~ - ~ ~ - - 

6 REACH 3 1 0 3  7 5 2500.  1 0 0 1 0 1  
6 RUNOFF 1 3 6 1 . 8 5  6 5 .  . 9 1  1 0 0 1 0 1  
6 A D D m 4  3 5 6 7  1 1 0 1 0 1  
6 SAVMOV 5 1 7 6 

8 1 7 7 0 . 6  974 .81  299 .  6 RESVOR 2 1 6 7 1 7 9 1 . 9 4  1 1 0 1 0 1  
9 ENDTBL 6 DIVERT 6 1 0 4  7 4 1 1 1 5 .  1. 1 0 0 1 0 1  
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6 REACH 3 1 0 4  4 5 6700 .  1 0 0 1 0 1  
6 RUNOPP 1 4 6 2 .54  65 .  . 5 4  1 0  0 1 0  1 
6ADDHYD4 4 5 6 7  1 0  0 1 0  1 
6 DIVERT 6 1 0 4  7 5 2 3454 .  1. 1 0  0 1 0  1 
6 A D D H Y D 4 1 0 4  1 2 4  
6 REAM 3 1 0 6  5 3 3700 .  
6 RUNOFF 1 5 6 2 .  

EXECUTIVE CONTROL INCREM M I N  TIME INCREMENT r . 600  HOURS 

6ADDHYD4 5 3 6 7  
6 DIVERT 6 1 0 6  7 5 2 6296.  
6 RUNOFF 1 6 6 1 . 1 4  

EXECUTIVE CONTROL COMPUT BROM XSECTION 1 0 1  TO STRUCTURE 2 
STARTING TIME = . O O  RAIN DEPTH = 7 .02  RAIN DURATION = 1 . O O  
ANT. RUNOFF COND. r 2 NAIN TIME INCREMENT = , 600  HOURS 
ALTEXNATE NO. = 5 STORM NO. = 1 RAIN TABLE NO. = 3 6 S A V M W 5  6 7 5 

6 ADDRID 4 1 0 6  4 2 7 
6 SAVMW 5 1 0 6  7 1 
6 RUNOFF 1 7 6 .96 
6ADDHYD4 7 5 6 7  
6 SAVMOV 5 7 7 2 

OPERATION RUNOFP XSECTION 1 0 1  

PE\K TIME(HPIS1 PEAK DISCF'ARE(CFS1 PEAK ELWA?ION!FEETI 
119 .83  7 4 8 . 1  (RUNOFF) 
1 4 3  4 1  2 0 . 6  

- - 

6 REACH 3 111 7 5 2000.  ; a 0 1 0 1  
6 RUNOFF 1 1 0  6 .67  62 .  . 8 9  1 0 0 1 0 1  
6 A D D H Y D 4 1 1 0  5 6 7  1 0 0 1 0 1  - ~ ~ - . .  
6 DIVERT 6 1 1 0  7 5 3 1915 .  1. 1 0  0 1 0  1 
6 REACH 3 1 0 9  5 4 2700 .  
6 RUNOFF 1 9 6 1 .39  
6 A D D H Y D 4 1 0 9  4 6 7  
6 DIVERT 6 1 0 9  7 5 4 2546 .  
6 REACH 3 1 0 8  5 6 2100 .  
6 RUNOFF 1 8 5 1 . 9 2  

RUNOFF ABOVE SRSEFLOW (BASEPLOW = . O O  CFS) 
3 . 1 2  WAT&XSHED INMES; 3739 CFS-HRS; 309 .0  ACRE-FEET. 

6 DIVERT 6 1 0 8  7 5 4 5253.  1 
6 REACH 3 1 0 7  5 6 5300.  
6 S A V M D V 5 1 0 7  7 5 

OPERATION RUNOFF XSECTION 1 

PEAK TIME (HRS) 
119.62 
1 4 3 . 1 2  

PEAR DISCEXRGE (CFS) PEAK ELEVATIONIFEET) 
4 6 7 . 3  (RUNOFF) 

1 3 . 0  (RUNOFF) 
9 . 8  (RUNOFF) 
8 . 2  (RUNOFF) 
8 . 4  I RUNOPP) 
6 . 7  (RUNOFF) 
6 . 7  IRUNOFF) 

6 SAVNOV 5 2 7 6 
6 RESVOR 2 2 6 7 1 6 9 6  

amATA 
7 INCREN 6 .60  
7 COMPUT 7 1 0 1  2 

ENDCMP 1 
ENDJOB 2 

( RUNOFF) 
(RUNOFF 
IRUNOPP1 



.oo CPS) 
2329 CFS-HRS; 192.4 ACE-FEET 

60 72 84 96 
FLOW(CPS1 23 12 8 7 5 5 5 4 

DW\ATION(HRSl 108 120 132 133 
PLowlcPSl 3 3 1 0 

"' WARNING - MAIN TIME INC-T ! .6001 IS GREATER TWIN 50% OF THE 

RUNOFF ABOVE BASEFLOW IBASEPLOW = 
3.01 WATERSHED INCHES; 

DISRATION(HRS1 12 24 36 48 

PEAK TIME(HRS) 
119.75 
143.22 
150.94 

PEAK DISCHARGE(CPSI PEAK ELEVATIONLPEETI 
1239.7 3.89 
33.6 .I5 
25.5 .I1 

TIME OP CONCENTRATION ! ,671 FOR SUBWATERSHED XSECTION 1. 
THIS WILL REDUCE THE COMPUTED PEAK BY ABOUT .3%. +** 

RUNOPP ABOVE BASEPLOW (BASEFLOW = .OO CPS) 
3.07 WATERSHED INCHES; 6068 CPS-HRS; 501.5 ACRE-FEET. 

OPERATION ADDHYD XSECTION 1 

PEAK TIME (HRS) PEAK DISCHARGE ICPS) PEAK ELEVATIONlPEETl 

OPERATION RUNOFF XSECTION 2 

 NULL^ 
(NULL1 
(NULL) 

PEAK DISCHARGEiCFS) 
371.7 
11.8 
8.9 

PEAK ELEVAT1ON:FEET) 

RUNOPF ABOVE BASEPLOW (BASEFLOW i .OO CPSj 
3.07 WATERSHED INCHES; 6068 CPS-HRS; 501.5 ACRE-FEET. 

(RUNOFF) 
IRUNOPF) 
IRUNOFFI 
(RUNOFF1 
(RUNOFF) 
IRTiNOPFl, . . . . . . . , 

DURATION(HRS1 108 120 132 137 232.29 4.7 (RUNOFF) 

RUNOFF ABOVE BASEFLOW (BASEPLOW r .OO CFSI 
2.41 WATERSHED INCHES; 1932 CFS-HRS: 159.7 ACm-FEET. 

DURRTION(HRS)12 24 36 48 60 72 84 96 
PLOWICPSI 19 10 8 6 5 5 5 3 

"' WARNING - ROUTING COEPFICIENT (C) EQUALS 1.0, 
CONSIDER SMALiW MAIN TIME INCREMENT FOR XSECTION 102. + + +  

OPEFATION REACX XSECTION 102 

"' W I N G  - MAIN TIME INCREMENT I ,600) IS GREATER THRN 50% OF M E  
TIME OP CONCENTRATION L .59j POR SUBWATERSHED XSECTION 2. 
THIS WILL REDUCE THE COMPUTED PEAK BY ABOUT -.I%. *+*  
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OPERATION ADDHYD XSECTION 2 

PEAK TIldE (MIS1 
119.73 
143.18 
150.92 

PEAK DISCHARGElCPSl PEAK ELEVATION(FEET1 
1635.8 INULLl 
45.4 (NULL1 
34.6 rNuLL) ,~ 

155.20 28.8 (NULL1 
162.93 29.2 (NULL1 
167.14 23 .3 (NULL1 
174.92 23.6 (NULL1 
210.92 18.1 (NULL1 
222.92 18.2 (NULL1 
232.52 18.2 (NULL) 

RUNOFF ABOVE BASEPLOW (BASEELOW = .OO CFS) 
2.88 WATERSHED INCHES; 8000 CFS-HRS; 661.1 ACRE-FEET. 

DURATIONlHRSl12 24 36 48 60 72 84 96 
PLOWlCFSl 78 40 29 23 18 18 18 13 

DURATION(HRS1 108 120 132 137 
FLOWlCPSl 12 12 2 0 

**' WMNING - ROUTING COOSPICI~ (c! EQUALS 1.0, 
CONSIDER SMALLER PQIN TIUE INCREMENT FOR XSECTION 103. e s *  

OPERATION REACH XSECTION 103 

PEAK TIMElHRSl PEAK DISCmGE ICFSI PEAK ELWATION(FEET1 
119.73 1635.8 4.70 
143.18 45.4 .20 
150.92 34.6 .15 

RUNOFF ABOVE BASEFLOW IBASEELOW = .OO CFS1 
2.88 WATERSHEZ INMES; 8000 CFS-HRS; 661.1 ACRE-FEET. 

OPERATION RUNOFF XSECTION 3 

PEAK TIldElHRSl 
119.73 

PEAK DISCHIIRGElCPSl PW( ELEvATION(PEET1 
776.5 (RUNOFF1 
20.5 (RUNOFF) 
15.6 (RUNOFF) 
13.0 IRUNOPPl 
13.2 IRUNOPP) . ~ 

IRUNOPP j 
IRUNOPPI 
IRUNOFPI 
(RUNOFF1 
IRUNOPPI 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS1 
3.12 WATERSNEE INCHES; 3719 CPS-HRS; 307.4 ACRE-FEET. 

DURATIONIHRSI 108 120 132 136 
FLOWICFSI 5 5 2 0 

'*' WRRNING - MAIN TIME INCRECSNT I .6001 IS GREATER THAN 50% OF THE 
TIME OF CONCEWTRATION ,911 FOR SUBWATERSHED XSECTION 3. 
THIS WILL REDUCE THE COMPUTED PEAK BY ABOUT -3.8%. '*e 

OPERATION ADDKYD XSECTION 3 

PEAK TIME IHRSI PEAK DISCHARGELCFS) PEAK ELWATIONIFEET) 
119.73 2412.3 (NULL1 
143.20 65.9 (NULL1 
150.92 50.2 (NULL1 
155.23 41.8 (NULL1 
162.93 42.4 (NULL1 
167.16 33.8 (NULL1 
174.92 34.2 (NULL1 
210.92 26.2 (NULL) 
222.92 26.4 (NULL1 
232.52 26.5 lNULL1 
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HRS 
101.40 CPS 
106.20 CFS 
111.00 CPS 
115.80 CPS 
120.60 CFS 
125.40 CPS 
130.20 CPS 

HYDROGRAPH POINTS FOR ALTERNATE = 5, STORM = 1 
E+lN TIME INCREMENT = ,600 hr, DRAINRGE AREA i 6.15 

,383 .86 1.00 1.04 1.95 2.89 3.15 
4.17 5.12 5.38 5.47 7.85 10.33 11.00 

PEAK DISCHARGEICFS) PEAK ELEVATION(FEET1 
186.8 1799.53 
23.8 1794.46 

HYDROGEAPH POINTS FOR ALTEREmTE = 5, STORM = 1 
HRS IalN TIME INCREMENT = .600 hr, DRAINAGE AREA = 6.15 SQ.MI. 

117.00 CFS 0 0 0 3 5  97 ~ n n  1 0 s  1 1 1  

121.80 CFS 
126.60 CFS 
131.40 CPS 

135.00 CPS 
139.80 CPS 
144.60 CFS 
149.40 CPS 

136.20 CFS 
141.00 CFS 
145.80 CFS 
150.60 CFS 

154.20 CFS 
159.00 CFS 
163.80 CFS 
168.60 CPS 
173.40 CFS 
178.20 CFS 
183.00 CPS 

155.40 CPS 
160.20 CPS 
165.00 CPS 
169.80 CPS 
174.60 CPS 
179.40 CFS 
184.20 CPS 
189.00 CFS 
193.80 CFS 
198.60 CPS 
203.40 CPS 
208.20 CFS 
213.00 CFS 

187.80 CPS 
192.60 CPS 
197.40 CFS 
202.20 CFS 
207.00 CPS 
211.80 CFS 
216.60 CFS 
221.40 CPS 
226.20 CPS 
231.00 CPS 

217.80 CPS 
222.60 CFS 
227.40 CFS 235.80 CFS 
232.20 CFS 
237.00 CFS 
241.80 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFS) 
2.95 WATERSHED INCHES; 11719 CPS-HRS; 968.5 ACRE-FEET. 

246.60 CFS 
251.40 CFS 
256.20 CFS 
261.00 CFS 
265.80 CFS 
270.60 CFS 
275.40 CFS 
280.20 CPS 
285.00 CFS 
289.80 CFS 
294.60 CFS 

"' MESSAGE - STRUCTURE 1, USER ENTERED STARTING ELEVATION OR STRUCTLiRE TABLE 
STARTS 2.16 FEET BELOW ASSUMED CREST SLEVATION AT 1794.10. 
THIS CAN DECREASE OUTFLOW HYDROGRAPH VOLUME. +*+ 

299.40 CFS 
304.20 CFS 
309.00 CFS 
313.80 CFS 

OPERATION RESVOR STRUCTURE 3 

318.60 CFS 
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323.40 CFS .02 .02 .02 .02 .02 .02 .02 .02 
328.20 CFS .02 .02 .02 .02 .02 .02 .02 .02 
333.00 CFS .02 .02 .02 .02 .02 .02 .02 .02 
337.80 CFS .02 .02 -02 .02 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFS) 
2.63 WATWSHED INCHES; 10436 CFS-HRS; 862.4 ACRB-PEET. 

OPERATION DIVERT XSECTION 104 
OUTPUT #1 RIDROGRAPH 

PERK TIME(HRS! PEAK DISCHARGEICFS! PEAK ELEVXTIONIFEET) 
123.60 115.0 * .51 
223.52 23.8 .ll 
233.48 21.7 .10 

* FIRST POINT OP FLAT PEAK 

RUNOFP ABOVE BAS'7FLOW (BASEFLOW = .OO CPSI 
2.53 WATERSHED INCHES; 10053 CFS-HRS; 830.8 ACRE-FBT 

OUTPUT #2 DIVERTED HYDROGRAPH (XSECTION 01 

PERK TIME(HRS1 PEAK DISCHARGE(CFS1 PEAK ELEVATION(FEET1 
125.54 71.8 (DIVERT! 

RUNOFF ABOVE BASEFLOW (BASEPLOW = .00 CFSI 
383 CFS-HRS; 31.7 ACRE-FEET. 

DWRATIONIHRSI 2 4 6 8 9 
FLOW(CFS1 62 48 29 7 0 

'* '  WARNING - ROOTING COEFFiCIENT (C1 EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INCREMENT FOR XSECTION 104. .*, 

"' M I N G  - XSECTION 104. INSUFFICIENT LOW FLOW RATING. PEAK FLOW LESS THAN 

..~*" "-- 
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PEAX TIMEIHRSI PEAK DISCHARGEICPSI PEAK ELEVATION(FEET1 
123.60 115.0 ' .51 
223.52 23.8 .11 
233.48 21.7 .10 

* FIRST POINT OF FLAT PEAK 

RUNOFF ABOVE BASEFLOW (BASBLOW = .OO CFS) 
2.53 WATERSHED INCHES; 10053 CPS-HRS; 830.8 ACRE-FEET. 

OPERATION RUNOFF XSECTION 4 

PEAK TILdE(HRS1 
119.54 
143.11 
150.76 
155.14 
162.62 

PEAK ELEVATION~PEETI 
(RUNOFF! 
(RUNOFF) 
(RUNOFF) 
IRUNOFP) 
IRUNOPP) 

RUNOFF ABOVE BASEFLOW (BASEPLOW = .OO CFS) 
3.11WATERSHED INCHES; 5098 CFS-XRS; 421.3 ACRE-FEET. 

* * *  WARNING - NAIN TIME INCREMENT ( .6001 IS GREATER THAN 50% OF THE 
TIME OP CONCENTRATION I ,541 FOR SUBWATERSHED XSECTION 4. 
THIS WILL REDUCE THE COMPUTED PEAK BY ABOUT .O%. * * e  

OPERRTION ADDHYD XSECTION 4 
2ND TABLE VALUE. THIS REACH ROUTING NAY BE INCORRECT, 
UNLESS NEW RATING TABLE VALUES ARE INSERTED. * * e  

OPERATION REACH XSECTION 104 



TR20 ------ ............................................................ SCS - 
SIGNAL BUTTE FRS W/PASS MTN - RECREATED BY WOOD/PATEL SBTR20cT VERSION 

09/19/** ORIGINAL DSGN COND. * NEW STAGE-STORAGE CURVES * ADDL PASS MNT2.04TEST 
08:57:37 PASS 1 JOB NO. 1 PAGE 10 

PEAK TIMEIHRSI 
119.70 
140.64 
150.21 
162.20 
174.16 

PEAK DISCHhRGE(CPS) PEAK ELEVATION(PEET1 
1208 .O (NULL1 
140.1 (NULL) 
130.9 INULL) 
124.1 (NULL) 
116.8 (NULL1 

*'* W N I N G  - XSECTION 4, MAIN TIME INCREMENT TOO LARGE, COMPUTED PEAK 
( 1207.99) EXCEDS ADJACENT COORDINATE I 1127.251 BY 7 %. '*' 

RUNOFF ABOVE BASEPLOW (BASEFLOW = .OO CFS) 
2.70 WATERSHED INCHES: 15151 CFS-HRS; 1252.1 ACRE-PET. 

OPERATION DIVERT XSECTION 104 
OUTPUT XI HYDRCGRAPH 

PEAK TIME IHRS! 
119.70 
140.64 

PEAK DISCI1RRGEICFSl PEAX ~L~ATIONIFEETI 
1208.0 3.82 
140.1 .62 

150.21 130.9 .58 
162.20 124.1 .55 
174.16 116.8 .52 
195.70 104 .O .46 
209.56 48.8 .22 
222.91 35.1 .16 
232.54 32.8 .15 

"* WARNING - XSECTION 104, MAIN TIME INCREMENT TOO LAXGE, COMPUTED PEAK 
( 1207.991 EXCEEDS ADJACENT COORDINATE I 1127.25) BY 7 8 .  "* 

R'mOFF ABOVE aASEELOW IEASEFLUN = .00 CFS! 
2.70 WATERSHED INMES; 15151 CFS-HRS; 1252.1 ACRE-FEET. 

DURATION(HRS1 24 48 72 96 120 144 168 178 
FLOWICFS! 137 119 107 39 28 5 1 0 

...-- . -. 
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RUNOPP ABOVE BASEPLOW (BASEELOW = .OO CPS) 
0 CFS-HRS; . 0 ACRE-FEET. 

OPERATION ADDHYD XSECTION 104 

PEAK TIME(HRS1 PEAK DISCHARGE(CPS1 PEAK ELEVATION(FEET1 
125.54 71.8 .32 

RUNOPF ABOVE BASEFLOW (BASEFLOW = .OO CPS) 
383 CFS-HRS; 31.7 ACRE-FEET. 

'** W I N G  - ROUTING COEFPICIEPSP IC) EQUALS 1.0, 
CONSIDER SMALLER NAIN TIME INCREMENT FOR XSECTION 106. * *+  

OPERATION REACH XSECTION 106 

PEAK TIME IHRSI 
119.70 

PEAK DISCWAGEICPSI PEAK ELWATIONIPEETI 
1208.0 2.81 

* * *  WARNING - XSECTION 106, MAIN TIME INCREMENT TOO LARGE, COMWTED PEAK 
( 1207.99) EXCEEDS ADJACENT COORDINATE 1 1127.25) BY 7 % .  "* 

RUNOFF ABOVE BASEPLOW (BASEFLOW = .OO CFS1 
2.70 WATERSHED INCHES; 15151 CPS-HRS; 1252.1 ACRE-FEET. 

OPERATION RUNOFF XSECTION 5 

OUTPUT X2 DIVERTED HYDROGRAPH (XSECTION 01 

"' MESSAGE - HYDROGRAPH CONTAINS NO FLOW 
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PEAK TIMEIHRSI 
119.20 

PEAK DISCHARGE ICFSI PEM ELEVATIONIFEETI 
900.4 (RUNOFF1 
23.2 IRUNOFFI 

OUTPUT iil HYDROGRAPH 

PEAK DISCHARGE(CFS1 
2027.3 

PEAK ELEVATIONlPEETl 
3.94 
.55 

IRUNOFE~ 
IRUNOFFI 
IRUNOFFI 
IRUNOFFI 
IRUNOPFl 

RUNOFF ABOVE BASEFLOW IBASEFLOW = .OO CFSI 
3.40 WATERSHED INCHES; 4392 CFS-FIRS; 363.0 ACRE-FEET. RUNOPP ABOVE BASEPLOW IBASEFLOW = .00 CPSi 

2.83 WATER- INCKES; 19543 CPS-HRS; 1615.0 ACRE-FEET. 

DURATIONIHRSI 24 48 72 96 120 144 168 181 
FLOWICFSl 157 131 116 49 35 7 1 0 

DURATIONIHRSI 108 120 132 140 
FLOWICFSl 6 6 4 0 

OUTPUT !%2 DIVERTED HYDROGRAPH IXSECTION 01 
"' WARNING - MAIN TIME INCREMEhT I .6001 IS GRGTPER THAN 50% OF M E  

TIME OF CONCENTRATION I ,431 FOR SUBWATERSHED XSECTION 5. 
THIS WILL REDUCE THE COMPUTED PEAK BY ABOUT -.2%. e*% 

**' MESSAGE - KIDROGRAPH CONTAINS NO FLOW 
RUNOFF ABOVE B>.SEPLOW IBASEFLOW = .00 CPS) 

0 CFS-HRs; .O ACRE-FEET. 
OPERATION ADDHYD XSECTION 5 

PEAK TIME IHRSl 
119.54 
142.06 
150.25 
162.25 

PEAK DISCHARGE(CFS1 PEAK ELEVATIONIFEETI 
2027.3 (NULL) 

OPERATION RUNOFF XSECTION 6 

PEAK TIMEIHRSI 
119.19 
143.10 
150.89 

PEAK DISCHARGEICFS) PEAK ELEVATIONIFEETI 

IRUNOPPI 
(RUNOFF1 
I RUNOPFI 
(RUNOFF I 
(RUNOFF1 
(RUNOFF) 
(RUNOFF1 RUNOPF ABOVE BASEFLOW IBASEFLOW = .OO CFS) 

2.83 WATERSXED INCHES; 19543 CPS-HRS; 1615.0 ACW-FEET. 
RLJOFF AaOVE BASHPLOW IBASEFLOW = .OO CFSI 

2.98 WATERSHED INCHES; 2193 CFS-HRS; 181.3 ACRE-FEET. DURATIONIHRS) 24 48 72 96 120 144 168 181 
FLOWICFSI 157 131 116 49 35 7 1 0 

OPERATION DIVERT XSECTION 106 
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DURATIONfHRS)12 24 36 48 60 72 84 96 
PLOW(CFS1 19 11 8 6 5 5 5 3 

DURATIONIHRSI 108 120 132 
PLOWICPS! 3 3 0 

'** WARNING - KLIN TIME INCREWNT f .600) IS GRFATER THAN 50% OF THE 
TIME OP CONCEWWATION I ,421 FOR SUBWATERSHED XSECTION 6. 
THIS WILL REDUCE THE COIbPUTED PEAK BY ABOUT - . 2 % .  *** 

OPERATION ADDHYD XSECTION 6 

PEAK TIME IHRSl 
119.50 

PERK DISCHAXGE(CFS1 PEAK ELEVATIONIFEET) 
2469.3 (NULL1 

(NULL1 
(NULL1 
(NULL1 
INULL1 
(NULL) 
(NULL) 
(NLILL) 
INULLI 
(NULL) 

RUNOFP ABOVE BASEFLOW (BASEFLOW = .OO CFSI 
2.85 WATERSHED INCHES; 21737 CFS-HRS; 1796.3 ACRE-FEET. 

OPERATION ADDiiYD XSECTION 106 

PEAK TIME IHRSI PERX DISCHARGEICFSI PEAK ELEVATIONIFEETI 
125.54 71.8 .24 

HYDROGRAPH POINTS FOR ALTERN4TFZ = 5, STORM = 1 
HRS MAIN TIME INCREMENT = ,600 hr, DRRINAGE ARPA = .OO SQ.MI. 

123 .OO CFS .OO 29.45 52.08 65.68 71.58 69.43 64.13 59.20 
127.80 CPS 53.49 45.91 38.36 32.19 25.60 17.28 9.11 2.47 
132.60 CFS .OO 

RUNOFF ABOVE BASEPLOW IBASEPLOW 
383 CFS-HRS; 

= .00 CFSI 
3 1.7 ACRE-FEET. 

DURATION (HRS) 2 4 6 8 9 
FLOW(CPS1 62 48 29 7 0 

OPERATION RUNOFF XSECTION 5 

PEAK TIME IHRS) 
119.10 
128.70 
143.10 
150.30 
155.10 
162.30 
167.02 

PEAK DISCHIIRGEICPS) 
294.7 
17.9 
9.3 
7.0 
5.9 
6.0 
4.8 

f RUNOFF 1 
(RUNOPF ) 
IRUNOPP 1 

I RUNOFF i 
(RUNOFF] 
(RUNOFF ! 

RUNOPP ABOVE BASEFLOW (BASEPLOW = .00 CFS) 
2.42 WATERSHED INCHES; 1497 CFS-HRS; 123.7 ACRE-FEET. 

OPERATION ADDXYD XSECTION 7 

PEAK TIME LHRS) 
119.42 
137.25 
142.27 

PEAK DISCHARGE(CFS! PEAK ELEVATION(FEET1 
2758.9 (NULL! 
176.1 (NULL! 
184.6 fNULL1 

(NULL) 
(NULL1 
INULL! 
(NULL1 
(NULL1 
(NULL) 
(NULL1 

HYDROGRAFH POINTS FOR ALTERNATE = 5, STORM = 1 
HRS MAIN TIME INCREMENT = ,600 hr, DRAINAGE AREA = 12.79 SQ.MI. 
98.40 CFS .45 1.36 1.50 1.51 1.53 3.24 3.55 3.57 
103.20 CFS 3.62 5.54 5.93 5.96 6.01 8.11 8.53 8.56 
108.00 CFS 8.74 14.87 16.08 16.16 16.36 24.31 25.87 25.98 
112.80 CFS 27 43 46 47 49 92 100 101 
117.60 CFS 168 2256 2672 2759 2685 939 619 599 
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122.40 CPS 
127.20 CPS 
132.00 CPS 
136.80 CPS 
141.60 CPS 
146.40 CPS 
151.20 CPS 
156.00 CPS 
160.80 CPS 
165.60 CPS 
170.40 CPS 
175.20 CPS 
180.00 CPS 
184.80 CPS 
189.60 CFS 
194.40 CPS 
199.20 CPS 
204.00 CPS 
208.80 CFS 
213.60 CPS 
218.40 CPS 
223 .20 CPS 51.96 44.39 42.79 42.40 42.10 41.81 41.54 41.27 
228.00 CPS 41.02 40.79 40.57 40.36 40.52 48.17 49.71 50.04 
232.80 CPS 49.82 42.41 40.87 40.59 40.39 40.20 40.02 39.84 
237.60 CPS 39.03 23.17 19.51 18.37 17.42 16.50 15.63 14.80 
242.40 CFS 14.02 13.28 12.58 11.91 11.28 10.69 10.12 9.59 
247.20 CPS 9.08 8.60 8.15 7.71 7.31 6.92 6.55 6.21 
252.00 CPS 5.88 5.57 5.27 5.00 4.73 4.48 4.24 4.02 
256.80 CFS 3.81 3.61 3.42 3.24 3.06 2.90 2.75 2.60 
261.60 CPS 2.47 2.34 2.21 2.10 1.98 1.88 1.78 1.69 
266.40 CPS 1.60 1.51 1.43 1.36 1.29 1.22 1.15 1.09 
271.20 CPS 1.03 .98 .93 .88 .83 .79 .75 .71 
276.00 CPS .67 .63 .60 .57 .54 .51 .48 

RUNOFF ABOVE BASEPLOW IBASEPLOW = .00 CPSI 
2.81 WATERSHED INCHES; 23233 CPS-RRS; 1920.0 ACRF-FEET. 

DURATIONIHRS) 24 48 72 96 120 144 168 181 
PLOWICPS) 176 142 124 55 41 7 1 0 

OPERATION RUNOPP XSECTION 13 

PEAK TIMEIHRS) 
119.13 
122.10 

PEAK DISCHRRGEICPSI PEAK ELEVATIONIPEETI 
164.6 (RUNOFF) 
33.2 IRUNOPP 1 
4.8 (RUNOPP) 
3.0 IRUNOPP! 
3.0 IRUNOPPI 

(RUNOFF) 
IRUNOPP 
IRUNOPP I 

RUNOFF ABOVE BASEPLOW (BASEPLOW = .OO CPSI 
2.80 WATERSHED INCHES; 828 CPS-HRS; 68.4 ACRE-FEET. 

DIJRATIONlKRS)12 24 36 48 60 72 84 96 
PLOWICPS) 9 4 3 2 2 2 2 1 

DURATIONIHRS) 108 120 127 
PLOWICPS) 1 1 0 

**' WRRNINO - NAIN TIME INCREMENT ( .6001 IS GREATER TKMi 50% OF THE 
TIME OF CONCENTRATION I ,351 POR SUBWATERSHED XSECTION 13. 
THIS WILL REDUCE THE COMPUTED PEAR BY ABOUT -.4%. *e*  

OPErnTION REACH XSECTION 113 

PEAK TINEIHRSI PEAK DISCHRRGE ICES) PEAK ELEVATIONIPEETI 
120.32 168.7 1766.34 
143.74 4.8 1763.77 
151.51 3.6 1763.73 
163.50 3.1 1763.71 
175.52 2.5 1763.69 
233 .10 1.9 1763.67 

"' WARNING - XSECTION 113, !@.IN TIME INCREMENT TOO LARGE, COMPUTED PEAK 
( 168.73) EXCEEDS EIWACENT COORDINATE I 159.95) BY 5 8 .  "' 

RUNOPP ABOVE BASEPLOW IBASEPLOW = .OO CPS) 
2.80 WATERSHED INCqES; 828 CPS-HRS; 68.5 ACRE-FEET. 

DURATION(HRS)12 24 36 48 60 72 84 96 
PLOWICPS! 9 4 3 2 2 2 2 1 

OPERATION RUNOPP XSECTION 12 
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PEAK TIME (HRS) PEAK DISCWGEICPS) PEAK ELEVXTION(PEET1 
119.70 332.3 (RUNOFF1 

(RUNOFF1 
IRUNOFFl 
IRUNOPP) 
(RUNOFF) 
(RUNOFF) 
(RUNOFF) 
iRUNOFFl 
(RUNOFF1 
( RUNOFF) 

"' WARNING - XSECTION 12, MAIN TIME INCREMENT TOO M G E ,  COMPUTED PEAK 
i 332.29) EXCEEDS AaJACENT COORDINATE i 311.61) BY 6 8 .  - -*  

RUNOFF ABOVE BASEPLOW IBASEFLOW = .OO CFS) 
2.81 WATERSHED INCHES; 1573 CFS-HRS; 130.0 ACRE-FEET. 

DURRTION(HRS)12 24 36 48 60 72 84 96 
PLOW ICPS) 15 8 6 5 4 4 3 2 

DURATION(HRS) 108 120 130 
PLOWICFS) 2 2 0 

"' WARNING - MAIN TIME INCREKENT i ,6001 IS GRE?.TER TIiAN 50% OF THE 
TIME OF CONCENTRATION 1 .66) FOR SUBWATERSHED XSECTION 12. 
THIS WILL REDUCE THE COMPUTED PEAK BY ABOUT -6.1%. ... 

OPERATION ADDHYD XSECTION 112 

PEAK TIME IKRSl PEAK DISCHARGEICFS) PEAK ELEVATIONIFEETl 

162.93 8.9 
174.93 7.2 
191.11 5.4 
210.93 5.5 
222.93 5.5 
232.54 5.5 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.80 WATERSEED INCHES; 2402 CFS-HRS; 198.5 ACRE-FEET 

OPERATION REACH XSECTION 112 

PEAK TIME(HRS1 
120.47 
143.99 
151.65 
163.65 
175.65 

PEAK DISCHARGE(CFS1 
452.4 

PEAK ELEVATIONiFEETl 
1768.30 
1764.10 
1763.98 
1763.92 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFS) 
2.80 WATERSHED INCHES; 2402 CFS-HRS; 198.5 ACRE-FEET. 

OPERATION RUNOFF XSECTION 11 

PEAK DISCEARGE LCFS) PEAK ELEVATION(FEET) 
705.5 (RUNOFF) 
20.4 (RUNOFF) 
15.7 (RUNOFF) 
13.0 (RUNOFF) 
13 .2 (RLWOFFl 
10.5 (RUNOFF 
10.7 (RUNOFF1 

(RUNOFF) 
(RUNOFF) 
(RUNOFF) 

RUNOFF ABOVE BASEPLOW (BASEFLOW = .OO CFS) 
2.81 WATERSHED INCHES; 3552 CFS-HRS; 293.5 ACRE-FEET. 
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DURATION(HRSl12 24 36 48 60 72 84 96 
PLOWICPSI 33 18 13 10 8 8 8 5 

DURATIONIHRS) 108 120 130 
FLOWICFSI 5 5 0 

"' WARNING - MAIN TIME INCREMENT 1 ,600) IS GREATER TEW 50% OP THE 
TIME OF CONCENTRATION ( ,681 FOR SITEWATERSHED XSECTION 11. 
THIS WILL REDUCE THE COMPUTED P W  BY ABOUT .I%. ..* 

OPERATION ADDKYD XSECTION 111 

P-W( DISCmGE(CPS) PEAK ELEVATION(PEET1 
1128.7 1771.19 
34.2 1764.70 

201.41 13.3 1764.08 
211.01 13.3 1764.08 
223.01 13 .4 1764.09 
232.61 13 .4 1764.09 

RUNOFF ABOVE BASEPLOW IBASEFLOW = .OO CFS) 
2.81 WATERSHED INCHES; 5954 CFS-HRS; 492.0 ACRE-FEET. 

DURATION(HRSl12 24 36 48 60 72 84 96 
FLOW(CPS1 60 31 22 18 14 13 13 10 

DURATIONIHRS) 108 120 132 133 
FLOW(CFS) 9 9 1 0 

"' WARNING - ROUTING COEFFICIENT iC) EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INCREMENT FOR XSECTION 111. * * %  

**' WARNING - XSECTION 111, INFLOW EXCEEDS MRX TABLE DISCHARGE, 
EXTRAPOLATION USED. **. 

OPERATION REACH XSECTION 111 

PEAK TIMEiHRS) 
119.83 

PEAR DISCHARGE(CFS1 
1128.7 
34.2 
25.7 
21.7 
17.5 
13.4 
13 .3 

P!dAK ELEVATIONIFEETI 
1771.19 
1764.70 
1764.54 

RUNOFF ABOVE BASEPLOW (BASEPLOW = .OO CFS) 
2.81 WATERSLW INCHES; 5954 CFS-HRS; 492.0 ACRE-FEET. 

DURATION(HRSl12 24 36 48 60 72 84 96 
FLOWICFSI 60 31 22 18 14 13 13 10 

OPERATION RUNOFF XSECTION 10 

PEAK TIME IHRS) 
119.72 

PEAK DISCHARGE ICPSI 
250.3 

PEAK ELEVATIONlFEETl 
(RUNOFF) 
[RUNOFF) 
(RUNOFF) 
(RUNOFF) 
I RUNOFF I 
I RUNOFF) 
IRUNOFP) 
IRUNOPFI 
(RUNOFF) 
IRWNOPFI 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFSI 
2.81 WATERSHED INMES; 1217 CFS-HRS; 100.5 ACW-FEET. 

DURATIONIHRS) 12 24 36 48 60 72 84 96 
PLOWICFS) 12 6 4 4 3 3 3 2 

"' WARNING - MAIN TIME INCREMENT I ,600) IS GREATER THAN 50% OF M E  
TIME OF CONCENTRATION ( ,891 FOR SUBWATERSHED XSECTION 10. 
THIS WILL REDUCE THE COMPUTED PEAK BY ABOUT -3.7%. *.k* 
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OPERATION ADDHYD XSECTION 110 

PEAK TIMEIHRSI 
119.81 
143.46 
151.00 
162.99 
174.99 
191.25 
201.39 
210.99 
222.99 

PEAK DISCHARGEICPSI 
1377.8 
41.2 
31.1 
26.2 
21.1 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CPSI 
2.81 WATERSHED INCHES; 7171 CPS-HRS; 

OPERATION DIVERT XSECTION 110 
OUTPUT XI HYDROGRAPH 

PEAK TIME(HRS) 
119.81 
143.46 
151.00 
162.99 
174.99 
191.25 
701 .19 

PERK DISCBARGEICFS) 
1377.8 
41.2 
31.1 
26.2 

PEAK ELEVATION(FEET1 
(NULL1 
(NULL! 
(NULL) 
(NULL1 
(NULL1 

592.6 ACRE-FEET. 

OUTPUT t2 DIVERTED HYDROGRAPH (XSECTION 01 

+" MESSAGE - HYDROGRAPH CONTAINS NO PLOW 
RUNOFF ABOVE BASEFLOW [BASEFLOW = .00 CFS) 

0 CFS-HRS; .O ACRE-FEET 

'*' WARNING - ROUTING COEFFICIENT IC) EQUALS 1.0, 
CONSIDER SNALLER M I N  TIME INC- FOR XSECTION 109. **+ 

*** WARNING - XSECTION 109, INFLOW EXCEEDS MAX TABLE DISCmGE, 
EXTRAPOLATION USED. .*. 

OPERATION REACH XSECTION 109 

PEAK TIMEIHRSI 
119.81 
143.46 
151.00 
162.99 
174.99 
191.25 
201.39 

PEAK DISWL9RGEICFSl PEAK ELEVATION(PEET1 
1377.8 1772.16 
41.2 1764.81 
31.1 1764.66 
26.2 1764.55 
21.1 1764.37 
16.1 1764.19 
16.1 1764.18 

(DIVERT) 2.81 WATERSHED INCHES; 7171 CFS-HRS; 592.6 ACICRE-FEET. 
(DIVERT) 
(DIVERT) DWTION(HRS)12 24 36 48 60 72 84 96 
(DIVERT! FLOWICES1 72 37 26 21 16 16 16 12 
, "T , rnT,  

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CPS! 
2.81 WATERSHED INCHES; 7171 CFS-KRS; 592.6 ACRE-FEET. 

OPERATION RUNOFF XSECTION 9 
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FEAK TINE (HRSI 
119.53 
143.11 
150.70 

PEAK ELEVATION(FEET) 
(RUNOFF) 
(RUNOFF) 
(RUNOFF) 
(RUNOFF1 
(RUNOFF) 
I RUNOFF) 
(RUNOFF) 
(RUNOFF) 
(RUNOFF) 
(RUNOFF) 

RUNOFF ABOVE BASEFLOW IBASEFLOW = .OO CFS) 
3.42 WATERSHED INCHES; 3066 CPS-HRS; 253.4 ACICRZ-PET. 

"* hD.RNING - MAIN TINE INCREMENT ( ,600) IS GREATER THAN 50% OF M E  
TIME OF CONCENTRATION I .55) FOR SUBWATERSHED XSECTION 9. 
THIS WILL REDUCE THE COMPUTED PEAK BY ABOUT -.I%. *** 

OPERATION ADDEND XSECTION 109 

PEAK TIME (HRSI 
119.76 
143.29 
150.95 

PEAK DISCHARGE (CFS) PEAK ELWATION(FEET1 
2046.6 1774.74 
57.6 1765.06 

RUNOFF ABOVE BASCQLOW IBASEFLOW = .OO CFS) 
2.97 WATERSHED INCHES; 10233 CFS-HRS; 845.7 ACRE-FEET. 

DURATION(HFS)12 24 36 48 60 72 84 96 
FLOW(CPS1 98 53 36 30 23 22 22 17 

DURATIONIHRS) 108 120 132 142 
PLOW(cFS) 15 15 3 0 

OPERATION DIVERT XSECTION 109 
OUTPUT #l HYOROGRAPH 

PEAK TIME(HRS1 
119.76 

FEAK DISCHRRGE (CFS) 
2046.6 

FEAK ELEvATION(FEET) 
1774.74 
1765.06 
1764.84 
1764.74 

RUNOFP ABOVE BASEFLOW (BASEPLOW = .OO CFS) 
2.97 WATERSHED INCHES; 10233 CFS-HRS; 845.7 ACRE-FEET. 

OUTPUT #2 DIVERTED HYDROGRAE'H (XSECTION 01 

**' MESSAGE - HYDROGRAPH CONTAINS NO FLOW 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
0 CFS-HRS; .O ACRE-FEET. 

"' WARNING - ROUTING COEFFICIENT IC) EQUALS 1.0, 
CONSIDER SNALLER MAIN TINE INCREMEhT FOR XSECTION 108. +.* 

OPERATION REACH XSECTION 108 



a 
m 2 0  --.... SCS - m20 -................--................--.-.................---.. -----. SCS - 

SIGNAL BUTTE FRS W/PASS MTN - RECREATED BY WOOD/PATEL SBTR20cT VERSION SIGNAL BUTTE FRS W/PASS MTN - RECREATUI BY WOODIPATEL SBTR20cT VERSION 
09/19/" ORIGINAL DSGN COND. + NEW STAGE-STORAGE CURVES + ADDL PASS MNT2.04TEST 09/19/" ORIGINAL DSGN COND. + NEW STAGE-STORAGE CURVES i ADDL PASS MNT2.04TEST 
08:57:37 PASS 1 JOB NO. 1 PAGE 26 08:57:37 PASS 1 JOB NO. 1 PAGE 27 

PEAK TIMEIHRS) PEAX DISCH&RGE(CFSl 
2046.6 
57.4 
43.5 

PEAK ELEVATION(FEET1 
1760.29 
1754.63 

RUNOFF ABOVE BASEPLOW (BASEFLOW = .DO CFS) 
2.97 WATERSHED INCHES; 10233 CFS-HRS; 845.7 ACRE-FEET. 

OPERATION RUNOFF XSECTION 8 

PEAK TIME(mS1 ?EAX DISCWGE (CFS) PEAK ELEVATION(FEET! 
119.20 950.6 (RUNOFF) 
122.10 168.6 (RUNOFF1 
1A.3.10 23.4 IRUNOFFI 

17.6 (RUNOFF1 
14.7 (RUNOFF) 
14.8 (RUNOFF) 
11.9 (RUNOFF) 
11.9 I RUNOFF) 
9.1 (RUNOFF) 
9.1 (RUNOFF) 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFS) 
3.72 WATWSHED INCHES; 4612 CFS-HRS; 381.1 ACRE-FEET. 

*'* WARNING - MAIN TIME INCREMENT ( .600) IS GREATER THhN 50% OF THE 
TIME OF CONCENTRATION i ,421 FOR SUBWATERSHED XSECTION 8 .  
THIS WILL REDUCE THE COMPUTED PEAK BY ABOUT -.2%. **. 

OPERATION ADDHYD XSECTION 108 

PERK TIMEIHRS) 
119.72 
143.16 
150.92 
162.93 
174.92 

PEAK DISCHARGEICFSI 
3056.3 

PEAK ELEVATION (FEET) 
1761.72 
1754.83 
1754.69 
1754.54 

"* WARNING - XSECTlON 108, MAIN TIME INCREMENT TOO M G E ,  COMPUTED PEAK 
( 3056.35) EXCEEDS A!XACENT COORDINATE ( 2894.58) BY 5 %. "* 

HYDROGRAPH POINTS FOR ALTERNATE = 5, STORM = 1 
ms MIIIN TIME INcmENT = ,600 hr, DRAINAGEAREAi 7.26 SQ.MI. 
91.80 CFS .50 .55 .56 .57 .92 .97 .98 1.01 
96.60 CFS 2.56 2.83 2.84 2.87 4.35 4.65 4.67 4.75 . ~ ~~ .-- 
101.40 CFS 6.74 7.12 7.15 7.18 8.05 8.24 8.25 8.26 
106.20 CFS 9.87 10.36 10.49 10.72 17.17 19.19 19.74 20.18 
111.00 CFS 28.06 30.84 31.70 32.34 48.13 53.67 55.38 56.85 
115.80 CPS 97 112 116 167 1923 2603 2835 2895 - - ~  

120.60 CFS 1431 862 675 596 395 316 288 276 
125.40 CPS 226 206 200 196 172 163 160 158 
? ? o . z n  cFs 134 125 121 119 95 85 82 80 . . . . . . .. . .- ~ 

135.00 CBS 74.07 71.49 70.57 70.20 70.17 70.17 70.17 70.21 
139.80 CFS 76.47 78.98 79.86 80.23 80.56 80.70 80.76 80.26 
144.60 CFS 62.39 , 55.04 52.49 51.41 51.02 50.87 50.81 50.87 
149.40CFS 57.06 59.57 60.45 60.66 54.82 52.45 51.62 51.27 
154.20 CFS 51.18 51.15 51.14 51.09 44.93 42.47 41.61 41.25 
159.00 CFS 41.13 41.09 41.07 41.22 47.38 49.91 50.79 51.08 
163.80CFS 45.08 42.66 41.83 41.47 41.36 41.32 41.30 41.12 
168.60 CFS 35.01 32.51 31.64 31.27 31.13 31.08 31.06 31.10 
173.40 CFS 37.40 39.93 40.82 41.08 35.04 32.61 31.76 31.39 
178.20 CFS 31.26 31.21 31.19 31.18 31.20 31.21 31.21 31.21 
183.00 CPS 31.23 31.24 31.25 31.25 31.27 31.28 31.28 31.29 ... ~~ - - -  ~- -~ 

187.80 CFS 31.31 31.32 31.32 31.32 31.35 31.36 31.36 31.21 
192.60 CFS 24.99 22.46 21.57 21.37 27.45 29.92 30.79 31.05 
197.40 CFS 24.94 22.46 21.59 21.32 27.49 29.99 30.85 31.07 
202.20 CFS 24.98 22.49 21.63 21.26 21.12 21.06 21.04 21.03 
207.00 CFS 21.04 21.04 21.04 21.20 27.47 30.04 30.94 31.15 
211.80CFS 25.05 22.58 21.71 21.34 21.19 2i.13 21.11 21.10 
216.60 CFS 21.10 21.11 21.11 21.11 21.12 21.12 21.12 21.28 - - 

221.40 CFS 27.59 30.16 31.07 31.40 25.14 22.67 21.80 21.43 
226.20 CFS 21.28 21.22 21.19 21.18 21.19 21.19 21.19 21.30 
231.00 CPS 27.68 30.27 31.17 31.44 25.25 22.73 21.86 21.49 
235.80 CFS 21.34 21.28 21.26 20.94 8.29 3.12 1.30 .54 
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RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFSI 
3.17 WATERSHED INCHES; 14845 CPS-HRS; 1226.8 ACRE-FEET. 

OPERATION ADDHYD XSECTION 109 

"* MESSAGE - HYDROGRRPH CONTAINS NO PLOW 
RUNOFF ABOVE BASEFLOW IBASEFLOW = .00 CPS) 

246 CPS-HRS; 1226.8 ACRE-FEET. 

OPERATION DIVERT XSECTION 108 
OUTPUT lil HYDROGRAPH 

PEAK TIME(HRS) PEAK DISCHWGE ICPS) PEAK ELhVATION(FEET1 
119.72 3056.3 1761.72 
143.16 80.8 1754.83 
150.92 61.3 1754.69 
162.93 51.7 1754.54 
174.92 41.7 1754.37 
191 .11 31.4 1754.21 
201.32 31.8 1754.21 
210.92 31.8 1754.21 
222.93 32.1 1754.22 
232.53 32.1 1754.22 

"' WRRNING - XSECTION 108, MAIN TIME INCREMENT TOO LARGE, COMPUTED PEAK 
( 3056.35) EXCEEDS RDJACENT COORDINATE ( 2894.58) BY 5 8 .  *'* 

RUNOFF ABOVE BASEFLOW (BASEPLOW = .OO CFS) 
3.17 WATERSHED INCHES; 14845 CPS-HRS; 1226.8 ACRE-PET. 

DmTIONlXRS) 24 48 72 96 120 144 148 
FLOW ICPSI 74 42 31 25 21 1 0 

OUTPUT X2 DIVERTED KYDROGRAPH (XSECTION 01 

-**  MESSAGE - HYDROGRAPH CONTAINS NO FLOW 

RUNOFF ABOVE BASEFLOW IBASEFLOW = .OO CFS) 
0 CPS-HRS; .O ACRE-FEET 

*** WARNING - ROUTING COEFFICIFWI (C) EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INCREWENT FOR XSECTION 107. ***  

OPERATION REACH XSECTION 107 

PEAK TIMEIHRSI PEAK DISCEARGEICPS) 
3056.3 
80.8 

PEAK ELEVATION(FEET1 
1759.25 
1750.46 

"' WRRNING - XSECTION 107, MAIN TIME INCREMENT TOO LARGE, COMPUTED PEAK 
I 3056.35) EXCEEDS ADJACENT COORDINATE I 2894.58) BY 5 %. "* 

HYDROGRAPH POINTS FOR ALTERNRTE = 5, STORM = 1 
HRS MAIN TIME INCREMENT = .600 hr. DRAINAGE AREA = 7.26 SO.MI. 
91.80 CFS .50 .55 .56 .57 .92 .97 .98 i.01 
96.60 CPS 2.56 2.83 2.84 2.87 4.35 4.65 4.67 4.75 
101.40 CFS 6.74 7.12 7.15 7.18 8.05 8.24 8.25 8.26 - ~ -  -~ ~ - -  

106.20 CFS 9.87 10.36 10.49 10.72 17.17 19.19 19.74 20.18 
111.00 CFS 28.06 30.84 31.70 32.34 48.13 53.67 55.38 56.85 
1 1 5 . 0 "  CPS 97 112 116 167 1923 2603 2835 2895 . . . . .. . -.- -- 

120.60 CFS 1431 862 675 596 395 316 288 276 
125.40 CPS 226 206 200 196 172 163 160 158 
130.20 CPS 134 125 121 119 95 85 82 80 
135.00 CPS 74.07 71.49 70.57 70.20 70.17 70.17 70.17 70.21 
139.80 CFS 76.47 78.98 79.86 80.23 80.56 80.70 80.76 80.26 
144.60 CFS 62.39 55.04 52.49 51.41 51.02 50.87 50.81 50.87 
149.40 CFS 57.06 59.57 60.45 60.66 54.82 52.45 51.62 51.27 
154.20 CPS 51.18 51.15 51.14 51.09 44.93 42.47 41.61 41.25 
159.00 CPS 41.13 41.09 41.07 41.22 47.38 49.91 50.79 51.08 
163.80 CFS 45.08 42.66 41.83 41.47 41.36 41.32 41.30 41.12 
168.60 CFS 35.01 32.51 31.64 31.27 31.13 31.08 31.06 31.10 
173.40 CFS 37.40 39.93 40.82 41.08 35.04 32.61 31.76 31.39 
178.20 CFS 31.26 31.21 31.19 31.18 31.20 31.21 31.21 31.21 
183.00CFS 31.23 31.24 31.25 31.25 31.27 31.28 31.28 31.29 
187.80 CFS 31.31 31.32 31.32 31.32 31.35 31.36 31.36 31.21 
192.60CPS 24.99 22.46 21.57 21.37 27.45 29.92 30.79 31.05 
197.40 CFS 24.94 22.46 21.59 21.32 27.49 29.99 30.85 31.07 
202.20 CPS 24.98 22.49 21.63 21.26 21.12 21.06 21.04 21.03 
207.00 CPS 21.04 21.04 21.04 21.20 27.47 30.04 30.94 31.15 
211.80CFS 25.05 22.58 21.71 21.34 21.19 21.13 21.11 21.10 
216.60CPS 21.10 21.11 21.11 21.11 21.12 21.12 21.12 21.28 
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221 -60 CPS 2 7 . 5 9  3 0 . 1 6  3 1 . 0 7  31.40 25.14 22.67 21 .80  21.43 . . . . . . . . - -~~ ~- 

2 2 6 . 2 0  CPS 2 1 . 2 8  2 1 . 2 2  21.19 21.18 2 1 . 1 9  21.19 2 1 . 1 9  2 1 . 3 0  
2 3 1 . 0 0  CPS 2 7 . 6 8  3 0 . 2 7  3 1 . 1 7  3 1 . 4 4  2 5 . 2 5  2 2 . 7 3  2 1 . 8 6  2 1 . 4 9  
2 3 5 . 8 0  CPS 21.34 2 1 . 2 8  2 1 . 2 6  2 0 . 9 4  8 . 2 9  3 . 1 2  1 . 3 0  . 5 4  
2 4 0 . 6 0  CFS . 2 1  

RUNOFF ABOVE BASEFLOW IBASEFLOW = .OO CPS) 
3 . 1 7  WATERSHED INMES; 1 4 8 4 5  CFS-HRS; 1 2 2 6 . 8  ACRE-FEET. 

OPEFATION ADDHYD XSECTION 1 0 7  

PEAK TIMEIHRS! PEAK DISCHARGE ICFS! 
5628.4  

246.2  
265.2  
225.2  
203.3  
1 8 0 . 5  

HYDROGRAPH POINTS FOR 
HRS MAIN TIME INCREMENT = , 6 0 0  

9 1 . 8 0  CFS 
9 6 . 6 0  CFS 

1 0 1 . 4 0  CFS 
1 0 6 . 2 0  CFS 
1 1 1 . 0 0  CFS 
1 1 5 . 8 0  CFS 
120.60 CFS 
125.40  CPS 
130.20 CPS 
1 3 5 . 0 0  CPS 
1 3 9 . 8 0  CFS 
1 4 4 . 6 0  CFS 
1 4 9 . 4 0  CPS 
1 5 4 . 2 0  CFS 
1 5 9 . 0 0  CPS 
1 6 3 . 8 0  CFS 
1 6 8 . 6 0  CFS 
1 7 3 . 4 0  CFS 1 7 6  1 8 0  1 8 0  
1 7 8 . 2 0  CFS 1 6 0  1 6 0  1 6 0  
1 8 3 . 0 0  CFS 1 5 8  1 5 8  1 5 8  
1 8 7 . 8 0  CFS 1 5 6  1 5 6  1 5 6  
1 9 2 . 6 0  CFS 1 4 0  1 3 6  1 3 4  

PEAK ELEVATIONIFEET) 
1762.56 
1 7 5 1 . 8 1  

ALTERNATE = 5, STORM = 1 
hr, DRAINAGE AREA = 20.05 SQ.MI. 

197.40 CFS 1 3 8  1 3 3  1 3 2  1 3 2  1 4 3  1 4 1  1 3 7  1 3 3  
2 0 2 . 2 0  CFS 115 1 0 8  1 0 3  1 0 0  96  93  9 1  8 8  
207.00  CFS 8 5 . 9 8  8 3 . 8 7  81.92 80.65 9 3 . 0 2  95.88 95.98 9 5 . 1 0  
2 1 1 . 8 0  CPS 8 0 . 4 5  7 5 . 4 5  73.34 71.85 7 0 . 6 7  69.65 68 .73  67.90 
216.60  CPS 67.14 66.45 65.98 65.53 65.13 6 4 . 7 3  64.36 64.35 
191 do CPS 78.31 82.27 8 3 . 3 6  83 . 3 7  6 9 . 5 3  6 5 . 4 6  6 4 . 2 0  6 3 . 5 2  . . . . . . . . . . . . . . . - ~- - 

226.20 CFS 63.09 62.75 6 2 . 4 6  6 2 . 2 0  6 1 . 9 8  6 1 . 7 6  6 1 . 5 5  6 1 . 8 2  
231.00 CFS 75.84  7 9 . 9 8  8 1 . 2 1  81.27 6 7 . 6 6  6 3 . 6 0  6 2 . 4 5  6 1 . 8 8  
2 3 5 . 8 0  CFS 6 1 . 5 5  6 1 . 3 0  61.10 59.97 31.45 22.63 1 9 . 6 8  1 7 . 9 5  
240.60  CPS 1 6 . 7 1  1 5 . 7 1  14 .83  14 .03  13 .28  1 2 . 5 8  1 1 . 9 1  11 .28  

~ ~~~ 

245.40  CPS 1 0 . 6 9  10 .12  9 . 5 9  9.08 8.60 8 . 1 5  7 . 7 1  7 . 3 1  
250.20  CFS 6.92 6.55 6 . 2 1  5 . 8 8  5 . 5 7  5 . 2 7  5 .00  4 . 7 3  
255.00 CFS 4.48 4 .24  4 . 0 2  3 . 8 1  3 . 6 1  3 . 4 2  3 . 2 4  3 . 0 6  
259.80 CFS 2 . 9 0  2 .75  2.60 2.47 2 . 3 4  2 . 2 1  2 . 1 0  1 . 9 8  
264.60  CFS 1 . 8 8  1 . 7 8  1 .69  1 .60  1 . 5 1  1.43 1 . 3 6  1 . 2 9  
2 6 9 . 4 0  CFS 1 . 2 2  1.15 1 .09  1 .03  .98 .93 .88 . 8 3  
2 7 4 . 2 0  CFS . 7 9  .75 . 7 1  .67 .63 . 6 0  .57 .54  
2 7 9 . 0 0  CFS . 5 1  .48 

RUNOFF ABOVE BASEFLOW [BASEPLOW = .OO CFS) 
2.94 WATERSHW INCHES; 38078 CFS-HRS; 3146.8  ACRE-FEET. 

DURATIONIXRS) 24 4 8  7 2  96 1 2 0  1 4 4  1 6 8  1 8 7  
FLOWICFS) 246 1 8 5  1 5 6  86 62 1 0  2  0  

OPERATION RESVOR STRUCTURE 2 

PEAK TIMEIHRSI 
1 3 1 . 7 2  
1 6 2 . 9 0  

PEAK DISCHAXGE ICFS) PEAK ELEVATIONLFEET) 
3 4 1 . 1  1 7 1 3 . 3 1  
2 0 3 . 1  1 7 1 2 . 7 8  
1 7 8 . 5  1 7 1 2 . 6 9  

HYDROGRAPH POINTS FOR ALTERNATE = 5, STORM = 1 
HRS MAIN TIME INCREMENT = , 6 0 0  hr, DRAINAGE AREA = 2 0 . 0 5  SQ.MI. 

9 2 . 4 0  CFS . O O  . O 1  . 0 1  . 0 1  . 0 1  . O 1  .02 0 2  
9 7 . 2 0  CFS .03 .04 . 0 5  . 0 6  . 0 8  .10 .12  . 1 4  

102.00 CFS .17 . 2 0  .23 . 2 7  . 3 1  . 3  5  .39 . 4 4  
106.80 CFS .49 .54 . 6 0  . 6 7  . 7 7  .87  .97 1 . 1 0  
1 1 1 . 6 0  CFS 1 . 2 6  1 . 4 2  1 .59  1 . 8 1  2 . 0 8  2  . 3 7  2 .67  3 . 1 0  
1 1 6 . 4 0  CFS 4 4  5  1 0  94 1 3 1  1 4 1  1 4 7  
121.20  CFS 1 5 0  1 5 2  1 5 3  1 5 4  155 1 6 4  203 2 3 5  
1 2 6 . 0 0  CFS 258 278 295 3 0 9  319 3 2 7  335 3 3 9  
1 3 0 . 8 0  CFS 340 3 4 1  3 4 1  3 3 9  334 3 2 8  323 3 1 8  
1 3 5 . 6 0  CFS 312 307 3 0 1  297 293 289 285 282 
140.40 CPS 2 8 1  279 278 277 2 7 6  275 274 272 
1 4 5 . 2 0  CPS 267 262 258 254 250 2 4 6  243 2 4 0  
150.00 CPS 239 2 3 8  237 235 233 2 3 1  229 2 2 7  
154.80 CPS 225 223 222 220 217 2 1 5  212 2 1 0  
1 5 9 . 6 0  CPS 208 206 204 203 203 203 203 202 
164.40 CFS 2 0 1  2 0 0  1 9 9  1 9 7  1 9 6  1 9 5  1 9 4  1 9 2  
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169.20 CFS 190 188 186 184 182 181 179 178 
174.00 CPS 178 178 179 178 177 176 174 173 
178.80 CPS 172 171 170 169 168 168 167 166 
183.60 CPS 165 165 164 164 163 163 162 162 
188.40 CPS 161 161 160 160 160 159 159 158 
193.20 CFS 156 156 156 156 156 156 156 156 
198.00 CPS 156 156 155 155 155 155 155 155 
202.80 CPS 155 155 155 155 155 155 155 154 
207.60 CPS 154 154 154 154 154 154 154 154 
212.40 CFS 154 154 154 153 153 153 153 153 
217.20 CFS 153 153 153 153 152 152 152 152 
222.00 CPS 152 152 152 152 152 151 151 151 
226.80 CPS 151 151 151 151 151 150 150 150 
231.60 CFS 150 150 150 150 150 150 149 149 
236.40 CFS 149 149 149 149 149 148 148 148 
241.20 CPS 148 148 148 147 147 147 147 147 
246.00 CPS 146 146 146 146 146 145 145 145 
250.80 CPS 145 144 144 144 144 144 143 143 
255.60 CPS 143 143 142 142 142 142 142 141 
260.40 CPS 141 141 141 140 140 140 140 140 
265.20 CFS 139 139 139 139 138 138 138 138 
270.00 CFS 137 137 137 136 136 136 136 135 
274.80 CPS 135 135 134 134 134 134 133 133 
279.60 CPS 133 132 132 132 132 131 131 131 
284.40 CPS 130 130 130 130 129 129 129 129 
289.20 CFS 128 128 128 127 127 127 127 126 
294.00 CPS 126 126 126 125 125 125 125 124 
298.80 CFS 124 124 124 123 123 123 122 122 
303.60 CFS 122 120 117 114 111 108 106 103 
308.40 CFS 100 98 95 93 90 88 86 83 
313.20 CFS 81.13 79.02 76.97 74.97 73.02 71.12 69.27 67.47 
318.00 CPS 65.71 64.00 62.34 60.72 59.14 57.60 56.10 54.64 
322.80 CPS 53.22 51.84 50.49 49.17 47.90 46.65 45.44 44.26 - - -  

327.60 CPS 43 10 

RTTNOFF ABOVE BASEPLOW (BASEFLOW = .OO CFS) 
2.63 WATERSHED INCHES; 34048 CPS-HRS; 2813.8 ACRE-FEET. 

DWIATIONiHRSl 24 48 72 96 120 144 168 192 
FLOWICPS) 239 179 156 153 148 140 129 90 

DWTION(HRS1 209 
PLOWLCPS) 43 TRUNCATED 

EXECUTIVE CONTROL ENDCMP COMFITATIONS COMPLETED FOR PILSS 1 
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Sm0aP.Y TABLE 2 

MODIFIED A'IT-KIN REACH ROUTING I N  ORDW PERFORMED. 
QUESTION MAPX ( ? I  AETER: OUTFLOW PBAK - MAX. NUMBER ROUTING ITERATIONS USED; 

LENGTH FACTOR - VUUE k' GREATER THAN 1 . 0 ;  
A'IT-KIN COEFF - VALUE C GREATER THEN 0 . 6 6 7 .  

HYDROGPAPH INFORMATION ROUTING PARAMETERS 
....................................................... 

FLOOD INPWW OUTFLOW Q-A EQ.  P E m  A m -  
XSEC PLAIN ................................. LENGTH RATIO KIN 

I D  LENGTH LENGTH PERK TIME PEAK TIME COEFF POWERFACTOR Q / I  COEFF 
(FTI  IFTl (CPS)  (HRI ICFSI (HRI !Xl (MI (k*) !Q*1 ' (C1 

BASEPLOW I S  . O  CES 

ALTERNATE 5 STORM 1 
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S W Y  TABLE 3 
............... 

SMRM DISCHARGES ICES) AT XSECTIONS AND STRUClWRES € 0 8  ALL ALTERNRTES 
QUESTION MARK 0 1  A F T W :  OUTFLOW PERK - RISING TRUNCATEC HYDROGRAPH. 

XSECTION/ DRAINAGE 
STRUCTURE ARER STORM NUMBERS. 

I D  (SQ MI1 1 

STRUCTURE 2 2 0 . 0 5  

ALTERNATE 5 3 4 1  

STRUCTURE 1 6 . 1 5  

ALTERNATE 5 1 8 7  

XSECTION 0 .OO 

ALTERNATE 5 0 

XSECTION 1 3 . 0 6  

XSECTION 2 4 . 3 0  

ALTEXNATE 5 1 6 3 6  

XSECTION 3 6 . 1 5  

ALTERNATE 5 2 4 1 2  

XSECTION 4 8 . 6 9  

ALTWNATE 5 1 2 0 8  

XSECTION 5 1 0 . 6 9  
........................... 

ALTERNATE 5 2 0 2 7  

XSECTION 6 1 1 . 8 3  
........................... 

ALTERNATE 5 2 4 6 9  

XSECTION 7 1 2 . 7 9  

XSECTION 8 1 . 9 2  



5 9 5 1  

XSECTION , 1 . 3 9  

ALTERNATE 5 6 2 7  

XSECTION 1 0  . 6 7  ........................... 
ALTWNRTE 5 2 5 0  

XSECTION 11 1 . 9 6  
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SUBNARY TABLE 3 

SWRM DISCfmRGES (CFS) AT XSWTIONS AND STRUCWRES FOR ALL ALTERNATES 
QUESTION KXPX 0 1  APTER: OUTBLOW PEAK - RISING TRUNCATW HYDROGRAPH. 

XSECTIONI DRAINAGE 
S T R U C m E  AREA STORM NUMBERS.. ........ 

I D  ISQ MI1 1 

XSECTION 11 1 . 9 6  

ALTEFWATE 5 7 0 5  

XSECTION 1 2  . 8 7  
........................... 

ALTERNRTE 5 3 3 2  

XSECTION 1 3  . 4 6  

ALTERNATE 5 1 6 5  

XSECTION 1 0 1  1 . 8 6  

A L T E m T E  5 7 4 8  

XSECTION 1 0 2  3 . 0 6  
........................... 

ALTERNATE 5 1 2 4 0  

XSECTION 1 0 3  4 . 3 0  
........................... 

ALTERNATE 5 1 6 3 6  

XSECTION 1 0 4  . O O  

ALTERNATE 5 7 2  

XSECTION 1 0 6  . 0 0  

A L T E r n T E  5 7 2  

XSECTION 107 2 0 . 0 5  

ALTERN?.TE 5 5 6 2 8  

XSECTION 1 0 8  7 . 2 6  

ALTERNATE 5 3 0 5 6  

XSECTION 1 0 9  . O O  ........................... 



XSECTION , 3.95 

XSECTION 111 3.28 

XSECTION 112 1.33 
........................... 

ALTERNRTE 5 452 

~ 
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SlWdARY TABLE 3 
- ~ - ~ - ~ ~ ~ - - ~ ~ - - -  

STORM DISCHARGES (CFSI AT XSECTIONS PND STRUCmRES FOR ALL ALTERNATZS 
QUESTION MAW ( ? )  MTW: OUTFLOW PERK - RISING TRUNCATED HYDROGRAPH. 

XSECTION/ DBAImE 
......... STRUCTURE ARBA STORM NUMBERS. 

ID (SQ MI1 1 

XSECTION 113 . 46  ........................... 
ALTERNATE 5 169 
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END OF 1 JOBS IN THIS RUN 

SCS TR-20, VERSION 2.04TEST 
PILES 

INPUT = SBTR2OCT.DAT 
OUTPUT s SBTR2OCT.OUT 

, GIVEN DATA PILE 
, DATED 09/19/",08:57:37 

PILES GENEXATEE - DATED 09/19/",08:57:37 

NONE ! 

TOTAL NUmER OF WARNINGS = 32, YiESSAGES = 7 

JOB ENDED AT 08:57:37 
I*' TR-20 RUN COMPLETED "* 
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OPERATION ADDHYD 

FEAK TIME(HRS) 
12.61 
21.80 
23.80 

HRS MAIN 
8.60 CFS 
10.20 CFS 
11.80 CFS 
13.40 CPS 
15.00 CPS 
16.60 CPS 
18.20 CFS 
19.80 CFS 
21.40 CPS 
23.00 CFS 
24.60 CFS 

XSECTION 3 

PEAK DISCHRRGEICFSI PEAK ELEVATIONIFEETI 
3125.4 (NULL) 
164.8 INULLI 
140.9 I ~ L I  

HYDROGRRPH POINTS FOR ALTERNATE = 5, STORM = 1 
TIME INCREMENT = .200 hr, DRAINAGE AREA = 6.15 SQ.MI. 
.31 .92 2.12 4.01 6.94 10.81 15.99 22.50 
30 40 54 70 91 119 157 236 
493 1170 2128 2895 3125 2936 2561 2147 
1751 1414 1156 961 813 703 619 555 
507 468 437 410 386 364 343 325 
309 296 286 279 273 267 260 252 
244 235 226 218 211 206 203 201 
199 195 190 186 182 178 174 168 
165 164 165 164 162 159 156 153 
149 144 141 140 141 140 136 125 
104 79 56 39 26 17 11 7 

26.20 CPS 4.36 2.81 1.80 1.15 .74 .48 

RUNOFF ABOVE BASEFLOW IBASEFLOW = .OO CFS) 
1.90 WATERSHED INCHES; 7544 CFS-HRS; 623.4 ACRE-FEET. 

DURATIONIHRSI 2 4 6 8 10 12 14 16 
FLOW ICPSI 961 386 260 201 165 141 70 11 

DURATIONIXRS) 18 18 
PLOWICFSI 1 0 

"' MESSAGE - STRUCTURE 1, USER ENTERED STARTING ELEVATION OR STRUCTURE TABLE 
STARTS 2.16 FEET BELOW ASSUMED CREST ELEVATION AT 1794 .lo. 
THIS CAN DECREASE OUTPLOW HYDRmRhPN VOLME. *.e 

OPERATION RESVOR STRUCWRE 1 

PERK TIWZIHRSI PEAK DISCHARGE ICPS) PEAK ELEVATIONIFEET) 
24.52 112.2 1799.08 

MAIN 
CFS 
CPS 
CPS 
CFS 
CFS 
CPS 
CPS 
CFS 

NYDROGRAPN POIhTS FOR 
TIME INCREMENT s ,200 
.oo .O1 .01 
102 103 104 
107 108 108 
109 110 110 

ALT2RNATE = 5, SMXM = 1 
hr, DRAINAGE AREA = 6.15 

.02 57.27 93.53 96.99 
105 106 106 107 
108 109 109 109 
110 110 110 110 
111 111 111 111 
111 111 112 112 
112 112 112 112 
112 112 112 112 

24.60 CFS 112 112 112 112 112 112 112 112 
26.20 CFS 112 112 111 111 111 111 111 111 
27.80 CFS 111 111 111 111 111 110 110 110 
29.40 CPS 110 110 110 110 110 110 110 109 
31.00 CFS 109 109 109 109 109 109 109 109 
32.60 CPS 109 109 108 108 108 108 108 108 
34.20 CFS 108 108 108 108 108 107 107 107 
35.80 CFS 107 107 107 107 107 107 107 107 
37.40 CPS 106 106 106 106 106 106 106 106 
39.00 CPS 106 106 106 105 105 105 105 105 
40.60 CPS 105 105 105 105 105 105 104 104 
42.20 CPS 104 104 104 104 104 104 104 104 
43.80 CFS 104 103 103 103 103 103 103 103 
45.40 CPS 103 103 103 103 102 102 102 102 ~~ ~~ ~-~ 

47.00 CFS 102 102 102 102 102 101 101 101 
48.60 CFS 101 101 101 101 101 101 100 100 
50.20 CPS 100 100 100 100 100 100 100 99 
51.80 CPS 99.30 99.19 99.08 98.97 98.86 98.74 98.63 98.52 
53.40CPS 98.41 98.30 98.19 98.08 97.97 97.86 97.74 97.63 
55.00 CPS 97.52 97.41 97.30 97.19 97.08 96.97 96.86 96.76 
56.60 CPS 96.65 96.54 96.43 96.32 96.21 96.09 95.96 95.83 
58.20 CFS 95.70 95.57 95.43 95.30 95.17 95.04 94.91 94.78 
59.80 CFS 94.66 94.53 94.40 94.27 94.14 94.01 93.88 93.75 
61.40 CPS 93.63 93.50 93.37 93.24 93.12 92.99 92.86 92.74 
63.00 CPS 92.61 92.48 92.36 92.23 92.10 91.98 91.85 91.73 
64.60 CFS 91.60 91.48 91.35 91.23 89.14 86.58 84.08 81.66 
66.20 CPS 79.31 77.02 74.80 72.87 71.04 69.25 67.51 65.81 ~~ -~ ~-~ 

67.80 CPS 
69.40 CFS 
71.00 CFS 
72.60 CFS 
74.20 CFS 
75.80 CFS 
77.40 CFS 
79.00 CPS 
80.60 CPS 
82.20 CFS 
83.80 CPS 11.65 11.44 11.23 11.03 10.83 10.64 10.45 10.26 
85.40 CFS 10.08 9.89 9.72 9.54 9.37 9.20 9.04 8.88 
87.00 CFS 8.72 8.56 8.41 8.26 

RUNOPF ABOVE EASEPLOW IBASEFLOW = .OO CPS) 
1.55 WATERSHED INCHES; 6170 CFS-HRS; 509.9 ACRE-FEET. 

DURATIONIHRSI 8 16 24 32 40 48 56 64 
FLOWICFS) 111 109 106 103 99 94 57 22 

DURATIONIHRSI 72 75 
FLOWICFSI 11 8 TRUNCATED 
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OPERATION DIVERT XSECTION 104 
OUTPUT I1 HYDRCXPAPH 

PEAK TIME [HRSI 
24.52 

PERK DISCHARGE (CFSI PEAK ELEVATION(FEET) 
112.2 .50 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFSI 
1.55 WATERSEB INCHES; 6170 CPS-HRS; 509.9 ACRE-FEET. 

DURATION(HRS1 8 16 24 32 40 48 56 64 
PLOW (CFSI 111 109 106 103 99 94 57 22 

DURATION(HRS1 72 75 
PLOW (CPSI 11 8 TRUNCATED 

OUTPUT X2 DIVERTED HYDROGRAF'H (XSECTION 01 

"' MESSAGE - HYDROGRAPH CONTAINS NO FLOW * * *  

RUNOPF ABOVE BASEPWW (BASEFLOW = .OO CPS) 
0 CPS-HRS; .O ACRE-FEET. 

"* WARNING - XSECTION 104, IN5JPPICIENT LOW PLOW RATING, PEAR PLOW LESS ?WAN 
2ND TABLE VALUE. THIS REACH ROUTING MAY BE INCORRECT, 
UNLESS NEW RATING TABLE VALUES AF.E INSERTED. **. 

OPERATION REACH XSECTION 104 

PEAK TIME(HRS) PEAK DISCHARGE (CFS) PEAK ELEVATION(PEET) 
24.77 112.2 .50 

RUNOPP ABOVE BASEFLOW (BASEFLOW = .OO CFS) 
1.55 WATERSHED INMES; 6168 CPS-HRS; 509.8 ACRE-FEET. 

DURATIONIHRSI 72 75 
PLOW(CFSI 11 8 TRUNCATED 

OPERATION RUNOFF XSECTION 4 

TR20 ......................................................... -----. SCS - 
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PEAK TIME (HAS1 
12.15 
19.31 

PEAK DISCHRRGE (CPSI PEAK ELWATION!FEET) 
2179.9 (RUNOPP ) 
83 .4 !RUNOFF) 
71.4 (RUNOFF) 
61.3 (RUNOFF 1 

RUNOPF ABOVE BASEFLOW (BASEFLOW = .00 CFSI 
1.99 WATERSHED INMES; 3255 CPS-HRS; 269.0 ACRE-FEET. 

DURATION(HRS1 2 4 6 8 10 12 14 16 
FLOW(ffS) 260 145 108 83 70 61 31 3 

DUEATION(HRS1 17 
FLOW(CPS1 0 

OPERATION ADDHYD XSECTION 4 

PEAK TIME (HRSI PEAK DISCHARGE (CPSI PEAK ELEVATION(FEET) 
12.15 2179.9 (NULL1 
19.36 194 3 (NULL1 
21.61 183.1 (NULL) 
23.61 173.4 (NULL) 

RUNOPP ABOVE BASEFLOW (SASEFLOW = 00 CPS) 
1.68 WATERSHED INCHES; 9423 CFS-HRS; 778.8 ACRE-FEET. 

DURATION(HRS) 8 16 24 32 40 48 56 64 
FLOW(CFS1 194 111 107 104 100 95 74 29 

DURATION(HRS1 72 78 
PLOW(CFS) 15 8 TRUNCATED 

OPERATION DIVERT XSECTION 104 
OUTPUT XI HYDRWPAPH 

PEAK TIME LWS) 
12.15 
19.36 

PEAK DISCHARGE (CPS) PEAK ELWATIONLPEETI 
2179.9 5.75 
194.3 .86 

21.61 183.1 .81 
23.61 173.4 .77 

RUNOPP ABOVE BASEPLOW (BASEPLOW = .OO CFSI 
1.68 WATWSHED INMES; 9423 CFS-HRS; 778.8 ACRE-PEET. 



TR20 SCS - a m20 .............................................. ------ SCS - 
SIGNAL BUTTE FRS W/PASS MTN - RECWTEC BY WOOD/PATEL SBT20cP2 VERSION SIGNAL BUTTE FRS W/PASS NTW - RECRFAW BY WOOD/PATEL SBT2OcPZ VERSION 

09/19/" ORIGINAL DSGN COND. i NEW STAGE-STORAGE CURVES r ADDL PASS MNT2.04TEST 09/19/'* ORIGINAL DSGN COND. + NEW STAGE-STORAGE CURVES + m D L  PASS MNTZ.04TEST 
09:04:22 PASS 1 JOB NO. 1 PAGE 8 09:04:22 P X S  1 JOB NO. 1 PAGE 9 

OUTPUT $2 DIVERTED HYDROGWH (XSECTION 01 

'-' MESSAGE - HYDROGRAPH CONTAINS NO FLOW 
RUNOFF ABOVE BASEFLOW (EASEPLOW = .OO CFSI 

0 CPS-HRS; .0 ACRE-FEET 

OPERATION ADDHYD XSECTION 104 

-" MESSAGE - HYDROGWH CONTAINS NO FLOW 

RUNOFF ABOVE BASEPLOW (BASEPLOW = .00 CFS) 
0 CFS-FIRS; .0 ACRE-FEET. 

"* WARNING - ROUTING COEFFICIENT (C) EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INCREMENT FOR XSECTION 106. 

OPERATION REACH XSECTION 106 

PEAK TIXE(HRS) PEAK DISCHARGELCFSI PEAK ELEVATION(FEET1 
12.15 2179.9 4.13 
19.36 194.3 .66 
21.61 183.1 .62 
23.61 173.4 .59 

RUNOFF ABOVE BASEPLOW (BASEFLOW = .OO CPSI 
1.68 WATERSHED INCHES; 9423 CPS-HRS; 778.8 ACE.!-FEET. 

DURATION(HRS1 72 78 
FLOW(CFS1 15 8 TRUNCATED 

PEAK TIMEIWISI PEAK DISCHARGEICPS) PEAK ELEVATIONLPEETI 
12.07 2048.6 (RUNOFF1 
19.33 68.2 (RUNOFF 1 
21.56 59.0 (RUNOPF) 
23.56 50.7 (RUNOFF) 

RUNOFF ABOVE BASEFLOW (EdSEFLOW = .OO CPS) 
2.14 WATERSHED INCHES; 2762 CFS-HRS; 228.2 ACRE-FPET. 

DURATION(HRS1 2 4 6 8 10 12 14 16 
PLOW(CPS1 224 121 91 68 59 51 34 5 

DURATIONIHRS! 17 
'ILOW(CPS! 0 

OPERATION ADDHYD XSECTION 5 

PEAK TIME(HRS1 PEAK DISCHARGE(CFS) PEAK ELEVATION(PEET1 
12.10 4157.5 (NULL) 
19.34 262.5 (NULL! 
21.58 242.0 (NULL1 
23.58 224.0 (NULL1 

RUNOFF ABOVE BASEFLOW (BASEPLOW = .OO CPS) 
1.77 WATERSHED INCHES; 12182 CFS-HRS; 1006.7 ACRE-FEET. 

DWATION(HRS1 8 16 24 32 40 48 56 64 
FLOWLCFS) 262 112 108 104 100 96 80 32 

DURATIONiHRS) 72 79 
FLOW(CFS1 15 9 TRUNCATED 

OPEFATION DIVERT XSECTION 106 
OUTPUT fl HYDROGRAPH 

PERK TIMEIHRS) PEAK DISCHARGE iCFS) PEAK ELEVATIONLFEET) 
12.10 4157.5 6.38 

RUNOFF AEOW BASEFLOW (EASEFLOW = .OO CFSI 
1.77 WATERSHED INCHES; 12182 CFS-HRS; 1006.7 ACRE-FEET. OFEFATION RUNOFF XSECTION 5 
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12.40 CPS 
14.00 CPS 
15.60 CFS 
17.20 CFS 
18.80 CPS 
20.40 CPS 
22.00 CFS 
23.60 CPS 
25.20 CPS 
26.80 CFS 
28.40 CPS 
30.00 CPS 
31.60 CFS 
33.20 CFS 
34.80 CPS 
36.40 CES 
38.00 CPS 
39.60 CPS 
41.20 CPS 
42.80 CPS 
44.40 CFS 
46.00 CFS 
47.60 CPS 
49.20 CES 
50.80 CFS 
52.40 CFS 
54.00 CFS 
55.60 CFS 
57.20 CPS 
58.80 CFS 
60.40 CFS 
62.00 CFS 
63.60 CFS 
65.20 CFS 
66.80 CFS 
68.40 CIS 
70.00 CFS 
71.60 CPS 
73.20 CPS 
74.80 CFS 
76.40 CFS 
78.00 CFS 
79.60 CFS 
81.20 CFS 
82.80 CFS 
84.40 CFS 
86.00 CPS 

RUNOFF ABOVE BASEFLOW (BASSEPLOW = .00 CPSI 
1.77 WATERSHW INMES; 14578 CPS-HRS; 1204.7 ACRE-FEET. 

DURATION(HRS1 72 79 
PLOW(CPS1 15 9 TRUNCATED 

OPERATION RUNOPF XSECTION 13 

PEAK TIME(HRS1 
12.01 
16.90 
19.33 
21.52 

PEAK DISCHARGEICPSI PEhK ELEVATIONIFEET) 
(RUNOFF) 
(RUNOFF) 
(RUNOFF) 
(RUNOFF) 
(RUNOFF) 

RUNOFF ABOVE BASSEPLOW (BASEPLOW = .OO CPS) 
1.85 WATWSHED INCHES; 547 CPS-HRS; 45.2 ACRE-FEET. 

"* WARNING - MAIN TIME INCREMENT ( ,200) IS GRERTER THRN 50% OF THE 
TIME OF CONCENTRATION ( .351 FOR SUBWATERSHED XSECTION 13. 
THIS WILL REDUCE THE COMPUTED PEAK BY ABOUT 1.2%. * * *  

OPERATION REACH XSECTION 113 

FEAK TIME(HRS1 
12.61 
21.99 
23.99 

PEAK DISCHAQ.GE(CFS1 PEAK ELEVATION(FEET1 
258.6 1767.05 
12.2 1764.05 
10.5 . 1763.98 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFSI 
1.83 WATERSHED INCHES; 542 CFS-HRS; 44.8 ACRE-FEET. 

OPERATION RUNOFF XSECTION 12 
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PEAK TIMEIHRSI PEAK DISCHARGEICFSI PEAK ELEVATIONlFEETl 
12.22 633.2 (RUNOFF 1 
21.67 23.3 IRUNOPPl 
23.67 19.9 (RUNOFF1 

RUNOFP ABOVE BASEFLOW (BASEFLOW = .OO CFSI 
1.84 WATERSHED INCHES; 1032 CFS-HRS; 85.3 ACRE-FEET. 

DWTION(HRS1 2 4 6 8 10 12 14 16 
PLOWICPSl 90 49 35 27 23 20 8 0 

OPERLTION ADDHYD XSECTION 112 

PEAK TIME IHRSl PEAK DISCHARGE (CPS1 PEAK ELEvATION(FEET1 
1395.6 IRUNOPF) 
52.3 I RUNOFF 1 
44.8 (RUNOFF) 

RUNOFP ABOVE BASEPLOW (BASEPLOW = .OO CPSl 
1.84 WATERSHED INMES; 2322 CFS-HRS; 191.9 ACRE-FEET. 

DWTION IHRS 1 2 4 6 8 10 12 14 16 
PLOWiCFSl 207 110 78 62 52 44 18 1 

DURILTIONIHRSl 16 
PLOW(CPS1 0 

PEAK TIMEIHRSl PEAK DISCHARGEICPS) PEAK ELEVATION(FEET1 
12.30 770.6 1769.81 OPEFATION ADDifliD XSECTION 111 
21.71 35.2 1764.72 
23.71 30.1 1764.64 PEAK TIME (HRS1 PEAK DISCHARGE ICPSl PEAK ELEvATION(FEET1 

12.28 1532.8 1772.75 
RUNOFF ABOVE BASEFLOW IBASEFLOW = .OD CFS1 21.59 88.5 1765.53 

1.84 WATERSHED INCHES: 1575 CFS-ERS; 130.1 ACRE-PEET. 23.60 75.8 1765.34 

OPERATION REACH XSECTION 112 

PEAK TIME(HRS1 
13.04 

PEAK DISCHARGE ICFSI PEAK ELEVATION(FEET1 
558.7 1768.86 

RUNOFP ABOVE BASEFLOW IBASEFLOW = .OO CPSI 
1.84 WATERSHED INCHES; 1574 CPS-HRS; 130.1 ACRE-FEET. 

DURATIONIBRSl 18 
FLOWICPSI 0 

OPERATION RUNOPF XSECTION 11 

RUNOPF ABOVE BASEFLON (BASEPLOW = .00 CFSI 
1.84 WATERSHED INCHES; 3896 CPS-HRS; 322.0 ACRE-FEET. 

"' WARNING - XSECTION 111, INFLOW EXCEEDS MAX TABLE DISCWAGE, 
EXTRAPOLATION USED. * * *  

OPEFATION REACH XSECTION 111 

PEAK TIME(HRS1 
12.49 
21.79 
23.80 

PEAK DISCWGE(CFS) PEAK ELWATION(PEET1 
1521.8 1772.71 
88.5 1765.53 
75.8 1765.34 

RUNOZP ABOVE BASEFLOW (BASEFLOW = .GO CPSI 
1.84 WATERSHED INCHES; 3895 CFS-HRS; 321.9 ACRE-FEET. 
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OPEFATION RUNOFF XSECTION 10 

PEAK TIMElHRSi PEAK DISCMLRGEICPS) PEAK ELEVATIONLFEET) 
12.37 405.0 (RUNOFF) 
21.77 17.7 (RUNOFF1 
23.76 15.2 IRUNOPF) 

RUNOFF ABOVE BASEPLOW IBASEPLOW = .OO CPS) 
1.84 WATERSHED INCHES; 794 CFS-HRS: 65.6 ACRE-FEET. 

DURATION(HRS) 2 4 6 8 10 12 14 16 
FLOWICFSI 86 38 27 21 18 15 7 0 

OPERATION ADDHYD XSECTION 110 

PEAK TIMELHRSi PEAK DISCHRRGEICFS) PEAK ELEVATION(FEET) 
12.47 1914.9 (NULL) 
21.79 106.2 (NULL) 
23.79 91.0 (NULL) 

RUNOFF ABOVE BASEFLOW IBASEFLOW = .OO CFSI 
1.84 WATERSHED INCHES; 4689 CFS-HRS; 387.5 ACRE-FEET. 

DURATION(HRS) 2 4 6 8 10 12 14 16 
FLOWICFSI 660 260 167 129 105 90 36 8 

DURATIONIHRSI 18 18 
FLOWICFS) 1 0 

OPERATION DIVERT XSECTION 110 
OUTPUT #I HYDROGRAPH 

PEAK TINEIWSI PERK DISCHARGEICFS) PEAK ELEVATIONIFEET) 
12.47 1914.9 (DIVERT) 
21.79 106.2 (DIVERT) 
23.79 91.0 (DIVERT) 

--- 
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OUTPUT #2  DIVERTED HYDROGRAPH (XSECTION 0) 

"' MESSAGE - HYDROGRPSH CONTAINS NO FLOW 
RUNOFF ABOVE BASEFLOW IBASEFLOW = .OO CFS) 

0 CFS-HRS; .O ACRE-FEET. 

**' WARNING - XSECTION 109, INFLOW EXCEEDS MAX TABLE DISCHRRGE, 
EXTPAPOIATION USED. 

OPERATION REACH XSECTION 109 

PEAK DISCHARGE(CFS1 PEAK ELEVATIONIPEETI 
1827.4 1773.89 
106.1 1765.73 

24.00 90.8 1765.57 

RUNOPF ABOVE BASEPLOW IBASEPLOW = .OO CFS) 
1.84 WATERSHED INCHES; 4691 CFS-HRS; 387.7 ACBE-FEET. 

DURATIONIHRS) 2 4 6 8 10 12 14 16 
FLOWICFSI 667 246 168 128 105 90 38 8 

DURATIONIXRS) 18 18 
FLOWICFS) 1 0 

OPERATION RUNOFF XSECTION 9 

PEAK TINE LHRSi PEAK DISCMLRGEICFS) PEAK ELFHATIONIFEETI 
12.15 1297.5 (RUNOFP) 
21.61 40.5 IRUNOFP) 
23.61 34.7 IRUNOEFI 

RUNOFF ABOVE BASEFLOW IBASEFLOW = .OO CFSI 
2.15 WATEXSHED INCHES; 1926 CFS-HRS; 159.1 ACRE-FEET. 

RUNOFF ABOVE BASEFLOW IBASEPLOW = .0O CPS) 
1.84 WATERSHED INCHES; 4689 CFS-HRS: 387.5 ACRE-FEET 
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14 16 
2 5 4 OPERATION REAM XSECTION 108 

PEAK TIE2 IHRSl 
12.59 

PEAK ELEVATION(PEET1 
1760.84 

RUNOFF ABOVE BASEPLOW (BASEFLOW = .OO CFSI 
1.92 WATERSHED INBIES; 6615 CPS-HRS; OPERATION ADDHYD XSECTION 109 

PEAK TI16ElHRSl PEAK DISCHARGE(CPS1 
12.59 2406.8 

RUNOFP ABOVE BASEFLOW (EASEFLOW = .OO CFSI 
1.92 WATERSHED INCiiES; 6615 CFS-NRS; 

PEAK ELEVATION(PEET1 DURATION(HRS1 2 4 6 8 10 12 
1776.13 FLOW(CFS1 919 362 238 178 147 125 

DURATION(HRS1 18 20 
546.7 ACRE-FEET. FLOWICFSI 4 0 

14 16 
69 17 OPERATION RUNOFF XSECTION 8 

PEAK TIMEIHRSl 
12.06 
19.32 
21.55 
23.55 

PEAK DISCmGE (CFSl 
2151.5 
67.7 
58.5 
50.2 

PEAK ELEVATIONlFEETl 
1 RUNOFP 1 
IRUNOPFI 
(RUNOFF1 
(RUNOPFI OPERATION DIVERT XSECTION 109 

OUTPUT tl HYDROGRAPH 

PEAK ELEVATION [FEET) 
1776.13 

R ~ O F P  Aaow BASEFLOW B BASE FLOW = .on CFS) 
2.31 WATERSHED INCHES; 2867 CFS-HRS; PEAK TIME (HRSI PEAK DISCHARGE(CPS1 

12.59 2406.8 

236.9 ACRE-FEET. 

RUNOPF ABOVE EASEPLOW (BASEPLOW = .OO CFSl 
1.92 WATERSHED INCHES; 6615 CPS-HRS; 546.7 ACRE-FEET. 

OPERATION ADDHIT XSECTION 108 

PERK TIME (HRSl PERK DISCHARGE (CFSl 
3856.5 
204.7 
175.0 

PEAK ELEVATION(FEET1 
1762.66 
1755.67 
1755.47 

OUTPUT i2 DIVERTED HYDROGRP2H IXSECTION 01 

+** MESSAGE - HYDROGRAPH CONTAINS NO PLOW 
HYDROGRAPH POINTS FOR ALTEFSUATE = 5, STORM = 1 

iiRS K4iN TIME INCREMENT = ,200 hr .  DRAINAGE ARE3 = 7.26 SO.MI. RUNOPF ABOVE BASEFLOW IBASEPLOid = .00 CIS1 
0 CFS-HRS; .O ACRE-FEET 

~~~ ~ 

7.00 CFS .03 .73 2.13 2;98 5.42 7.40 10.22 15.13 
8.60 CFS 18.22 23.62 28.17 33.31 41.35 47.10 57.87 67.89 

111.20 CPS 82 104 123 160 195 248 335 569 "* m I N G  - ROUTING COEPPICIENT (Cl EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INCREMENT FOR XSECTION 108 

13.40 CPS 1656 1445 1255 1098 970 856 769 694 
15.00 CPS 635 586 540 505 470 440 416 392 
16.60 CPS 375 362 353 342 331 322 311 300 



.................................................................. TR20 .................................................................. SCS - 
a TR20 SCS - 

SIGNAL BUTTE PRS W/PASS MTN - RECREATED BY WOODIPATEL SBT20cP2 VERSION SIGNAL BUTTE PRS W/PASS MTN - RECREATED BY WOODIPATEL SBT2OcP2 VERSION 
091191" ORIGINRL DSGN COND. + NEW STAGE-STORAGE CURVES * ADDL PASS W.04TEST 09/19/" ORIGINAL DSGN COND. + NEW STAGE-STORAGE CURVES i ADDL PASS MNT2.04TEST 
09:04:22 SUMMRRY, JOB NO. 1 PAGE 94 

SLTlWhRY TABLE 3 

STORM DISCHRRGES (CFS) AT XSECTIONS AND STRUCTURE FOR ALL ALTERNATES 
QUESTION MARK ( ? I  AFTER: OUTFLOW PEAR - RISING TRUNCATFE KYDRCGRAPH. 

XSECTIONI DRAINAGE 
.......... STRUCTURE AREA STORM NUMBERS 

ID (SQ MI1 1 4 5 

XSECTION 113 .46 

ALTERNATE 5 259 213 600 

END OF 1 JOBS IN THIS RUN 

SCS TR-20, VERSION 2.04TEST 
PILES 

INPUT = SBT2OCPZ.DAT , GIVEN DATA PILE 
OUTPUT = SBT20CPZ.OUT , DATED 09/19/",09:04:22 

FILES GENERATED - DATED 09/19/",09:04:22 
NONE! 

TOTAL m E R  OF WmINGS = 29, M3SSAGES = 19 

JOB ENDED AT 09:04:23 
"* TR-20 RUN COMPLETED *" 



I ALTERNATE 5 0 0 4 5 5 4  

-Y, JOB NO. 1 

SUMMRRY TABLE 3 

PAGE 9 3  
XSECTION 111 3 . 2 8  
........................... 

RLTEBNATE 5 1 5 2 2  1 5 0 7  4 2 9 3  

STORM DISCHARGES (CBSI AT XSECTIONS AND STRUClWRES FOR ALL ALTERNATES 
QUESTION MARK 0 1  A P T W :  OUTFLOW PEAK - RISING TRWNCATHI HYDROGRAPH. 

X S E C T I W I  DRAINAGE .......... STRUCTURE AREA STORM NOMBERS 
I D  ISQ MI) 1 4 5 

XSECTION 11 1 . 9 6  
........................... 

A L m A T E  5 1 3 9 6  9 3 9  2 6 5 5  

XSECTION 1 2  . 8 7  
........................... 

ALTERNATE 5 6 3 3  4 1 7  1 1 8 0  

XSECTION 1 3  . 4 6  

ALTERNATE 5 4 1 9  2 2 0  6 4 3  

XSECTION 1 0 1  1 . 8 6  

XSECTION 1 0 2  3 . 0 6  
........................... 

ALTERNATE 5 1 6 9 1  1 4 8 9  4 0 7 3  

XSECTION 1 0 3  4 . 3 0  
........................... 

ALTERNATE 5 2 1 2 5  2 0 2 8  5 6 4 6  

XSECTION 1 0 4  . O O  
........................... 

ALTERNATE 5 0 1 3 7 5  7 3 0 8  

XSECTION 1 0 6  . O O  

ALTWNATE 5 0 1 3 7 5  7 3 0 8  

XSECTION 1 0 7  2 0 . 0 5  
........................... 

ALTERNATE 5 8 3 5 3  6 7 9 6  1 4 3 8 8  

XSECTION 1 0 8  7 . 2 6  
........................... 

ALTERNATE 5 3 8 5 6  3 4 9 1  5 2 5 3  

XSECTION 1 1 2  1 . 3 3  

XSECTION 1 0 9  .OO 
........................... 



TR20 .................................................................. SCS - 
SIGNAL BUTTE PRS WIPASS NTN - RECREATED BY WOODIPATEL SBT20cP2 VERSION 

0 9 / 1 9 / * L  ORIGINAL DSGN COND. + NEW STGE-STOFAGE CURVES i ADDL PASS MNT2.04TEST 
0 9 : 0 4 : 2 2  SUMMARY, JOB NO. 1 PAGE 9 2  

SUMMARY TABLE 3 ............... 
STORM DISCHAEGES (CPS)  AT XSECTIONS AND STRUCTIIRES FOR ALL ALTERNATES 
QUESTION EdPRK I?) AFTER: OUTFLOW ?ELK - RISING TRUNCATHI HYDROGEAPH. 

XSECTIONI DFAIN?.GE ......... STRUCTURE AREA STORM NUMBERS. 
I D  ISQ MI1 1 4 5 

STRUCTURE 2 2 0 . 0 5  

STRUCTURE 1 6 . 1 5  
........................... 

A L T W T E  5 1 1 2  1 4 9 0  7 4 2 3  

XSECTION 0 .0C 
........................... 

ALTERFATE 5 0 0 1 2 0  

XSECTION 1 3 . 0 6  

ALTSRNATE 5 1 7 2 9  1 4 9 2  4 0 7 9  

XSECTION 2 4 . 3 0  

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

XSECTION 3 6 . 1 5  

ALTERNATE 5 3 1 2 5  2 9 3 0  8 1 0 7  

XSECTION 4 8 . 6 9  
........................... 

ALTFXNXTE 5 2 1 8 0  1 3 7 7  3 6 8 7  

XSECTION 5 1 0 . 6 9  
........................... 

ALTERNATE 5 4 1 5 7  2 4 3 1  6 3 4 6  

XSECTION 6 1 1 . 8 3  

ALTERNATE 5 5 2 1 3  2 9 9 4  7 9 0 1  

XSECTION 7 1 2 . 7 9  

XSECTION 9 1 . 3 9  

A L T W T E  5 1 2 9 8  7 3 5  1 9 9 0  

XSECTION 1 0  .67 

ALTFXNXTE 5 4 0 5  3 1 9  8 9 5  

XSECTICN 11 1 . 9 6  

ALTERNRTE 5 5 9 2 6  3 4 2 1  9 2 4 1  

XSECTION 8 1 . 9 2  



m20 ------ ............................................................ SCS - 
SIGNAL BUTTE FRS W/PASS MlW - RECREATED BY WOOD/PATEL SBT20cP2 VERSION 

09/19/" ORIGINIIL DSGN COND. + NEW STAGE-STORAGE CURVES i ADDL PASS MNT2.04TEST 
09:04:22 PASS 3 JOB NO. 1 PAGE 68 

PERK TIMEIHRS) 
9.07 
17.00 
17.93 

PEAK DISCEARGE (CFSI PEAK ELEVATIONIPEET) 
643.0 (RUNOFF) 
89.0 (RUNOFF) 
81.6 (RUNOFF) 
70.3 (RUNOFF) 
63.0 (RUNOFF1 

RUNOFF ABOVE BASEFLOW (BIISEFLOW = .OO CFS) 
12.84 WATERSHED INCHES; 3796 CFS-HRS; 313.7 ACRE-FEET. 

***  WARNING - KkIN TIME INCREMENT I ,200) IS GREATER THAN 50% OF 'IgE 

TIME OF CONCFNTXATION ( .35) FOR SUBWATERSHED XSECTION 13. 
THIS WILL REDUCE THE COMPUTED PEAK BY ABOUT .O%. *,. 

OPEFATION REACH XSECTION 113 

PERK TIME (HRS) 
9.89 
17.23 
18.13 
19.32 

PEAK DISCHARGE lCFS1 PEAK ELEVATION(PEET) 

RUNOPF ABOVE F3ASEFLOW (BASEFLOW = .OO CPS) 
12.84 WATERSHED INCHES; 3796 CFS-HRS; 313.7 ACRE-FEET 

PEAK TIME(HRS1 
9.40 

PEAK DISCHARGElCFSl 
1180.4 
162.5 
149.0 
125.5 
113.9 
98.1 
106.0 

PEAK ELEVATIONIFEETl 
(RUNOFF) 
(RUNOFF) 
(RUNOFF) 
(RUNOFF) 
(RUNOFF) 
(RUNOFF I 
(RUNOFF) 

RUNOFF ABOVE BASEPLOW (BASEFLOW = .00 CFSI 
12.84 WATERSHED INCHES; 7204 CFS-HRS; 595.3 ACm-FEET. 

OPERATION ADDHYD XSECTION 112 

PEAK TIME IHRS) 
9.57 
17.18 
18.01 
19.23 
21.17 
22.11 
23.21 
24.12 

PEAK DISCHARGE (CFS) 
1764.5 
248.7 
228.1 
190.5 
171.4 
151.1 
158.2 
156.1 

PEAK ELEVATION(FEET) 
1773.65 

RUNOFF ABOVE BASEFLOW IBASEFLOW = .OO CFS) 
12.84 WATERSHED INCHES; 11000 CFS-HRS; 909.0 ACRE-FEET. 

DURATIONIHRS) 2 4 6 8 10 12 14 16 
FLOW(CFS) 1479 1022 636 401 260 222 167 150 

DURATION(WS) 18 20 22 23 
FLOW(CPS) 133 41 2 0 

"* WARNING - XSECTION 112, INFLOW EXCEEDS MAX TABLE DISCHARGE, 
EXTPAPOLATION USED. **, 

OPERATION REACH XSECTION 112 
OPERATION RUNOPF XSECTION 12 



TR20 .....-- SCS - 
SIGNAL BUTTE PRS W/PASS MTN - RECREATBD BY WOOD/PATEL SBT20cP2 VERSION 

09/19/.* ORIGINAL DSGN COND. + NEW STRGE-STORAGE CURVES i ADDL PASS MNT2.04TEST 
09:04:22 PASS 2 JOB NO. 1 PAGE 44 

PEAK TIMEIHRS) PEAK DISCHARGEICPSI PEAK ELEVATIONIFEET~ 
10.36 1821.2 IDIVERTI 

RUNOFP ABOVE BASEPLOW (BASEFLOW = .OO CPS) 
4.53 WATERSHED INCHES; 11547 CFS-HRS; 954.2 ACRE-PEET. 

DURATIONIHRS) 2 4 6 8 10 12 14 16 
PLOWICFSI 1591 1099 674 431 301 229 190 181 

OUTPUT #2 DIVERTED HYDROGRRPH IXSECTION 0) 

*" MESSAGE - HYDROGRAPH CONTAINS NO FLOW * * *  

RUNOPP ABOVE BASEFLOW (BASEFLOW = .OO CFSJ 
0 CPS-HRS; .O ACRE-FEET. 

*" WARNING - XSECTION 109, INFLOW EXCEEDS MAX TABLE DISCHARGE, 
EXTRAPOLATION USED. *** 

OPERATION REACH XSECTION 109 

PEAK TIME IHRSI 
10.19 
19.61 
21.58 
22.31 
23.62 

PEAK DISCmlRGE !CPSI 
1818.1 
233.9 

RUNOFF ABOVE BASEPLOW IBASEPLOW = .OO CFSI 
4.53 WATERSHED INCHES; 11547 CPS-HRS; 954.2 ACRE-FEET. 

DURATIONIHRS) 18 20 22 23 
PLOWLCPS) 107 11 1 0 

TR20 SCS - 
SIGNAL BUTTE FRS WIPASS MTN - RECREATED BY WOODIPATEL SBT2OcP2 VERSION 

09/19/" ORIGINAL DSGN COND. + NEW STAGE-STORAGE CUP\VES + ADDL PASS MNT2.04TEST 
09:04:22 PASS 2 JOB NO. 1 PAGE 45 

OPERATION RUNOFF XSECTION 9 

PEAK TIME LHRSI 
9.48 
17.12 
17.98 
19.16 
21.07 
22.04 
23.13 
24.04 

PEAK DISCHARGE ICES) 
734.9 
112.1 
102.8 
87.3 
79.0 
68.0 
74.8 
73.1 

PEAK ELEVATIONIFEETI 
!RUNOPFl 
[RUNOFF) 
I RUNOFF) 
IRUNOPFI 
LRUNOFPI 
IRUNOPPI 
IRUNOPP) 
I RUNOFF) 

RUNOPP ABUT* BASEFLOW IBASEFLOW = .OO CPS) 
4.97 WATERSHED INCHES; 4457 CFS-HRS; 368.3 ACRE-PEET. 

DURATIONIHRS) 2 4 6 8 10 12 14 16 
PLOWLCPS) 628 413 243 155 106 85 73 65 

OPEEATION A D D X l D  XSECTION 109 

PEAK TIME IHRSI 
10.30 
21.27 

PEAK DISCHARGEICPSI PEAK ELEVATIONIFEETI 
2487.0 1776.44 
273.5 1767.16 

23.93 244.8 1766.95 

RUNOFF ABOVE BASEFLOW (BASEPLOW = .OO CPS) 
4.64 WATERSHED INCHES; 16004 CFS-HRS; 1322.5 ACRE-FEET. 

DLJRATIONIHRSI 2 4 6 8 10 12 14 16 
FLOWICPS) 2184 1523 944 590 414 313 265 242 

DURATIONIHRS) 18 20 22 24 
FLOW!CFSI 160 30 3 0 

OPERATION DIVERT XSECTION 109 
OUTPUT X1 HYDROGRAPH 

PEAK TIMEIHRS) PEAK DISWIRPGEICFS) PEAK ELEVATION(FEET1 
10.30 2487.0 1776.44 



TR20 ------ .---------------------------------------~~----~-~-~~-~~------ SCS - 
SIGNAL BUTTE FRS WIPASS MTN - RECREATW BY WOODIPATEL SBT20cP2 VERSION 

09/19/" ORIGINAL DSGN COND. i N ! 3  STAGE-STORAGE CURVES r ADDL PASS MNTZ.04TEST 
09:04:22 PASS 1 JOB NO. 1 PAGE 20 

18.20 CPS 
19.80 CFS 
21.40 CPS 
23.00 CPS 
24.60 CPS 
26.20 CPS 
27.80 CFS 

RUNOPP ABOVE BASEFLOW (BASEPLOW = .OO CFS) 
2.02 WATERSHED INCHES; 9487 CPS-HRS; 784.0 ACm-FEET. 

OPERATION ADDKYD XSECTION 109 

"' MESSAGE - HYDROGWX CONTAINS NO PLOW 

RUNOPP ABOVE BASEPLOW (BASEPLOW = .OO CFS) 
114 CFS-XRS: 784.0 ACRE-FEET. 

OPERATION DIVERT XSECTION 108 
OUTPUT #I HYDROGRAPX 

PEAK TIME IHRSI PEAK DISCHARGE LCPS) PEAK ELWATIONIFEETI 
12.18 3856.5 1762.66 
21.50 204 .7 1755.67 
23.51 175.0 1755.47 

RUNOFF ABOVE BASEPLOW IBASEFLOW = .OO CPS! 
2.02 WATERSHED INCHES; 9487 CPS-HRS; 784.0 ACRE-FEET. 

DURATIONIHRSI 2 4 6 8 10 12 14 16 
FLOW(CFS) 1255 505 331 248 204 175 104 33 

DURATION(HRS) 18 20 21 
FLOW(CFS1 9 1 0 

OUTPUT 12 DIVERTED HYDROGRAPH IXSECTION 0) 

"' MESSAGE - KYDROGRAPX CONTAINS NO FLOW 

TR20 ...................................................... .----. SCS - 
SIGNAL BUTTE PRS WIPASS MTN - RECREATED BY WOODIPATEL SBT20cP2 VERSION 

091191'- ORIGINAL DSGN COND. r NEW STAGE-STORAGE CURVES + ADDL PASS MNT2.04TEST 
09:04:22 PASS 1 JOB NO. 1 PAGE 21 

RUNOPP ABOVE BASEFLOW IBASEFLOW = .OO CPSI 
0 CPS-HRS: .O ACRE-FEET 

OPERATION REACH XSECTION 107 

PEhK TINE (HRSI 
12.45 
21.71 
23.72 

PERK DISCHRRGEICFSI PEAK ELWATION(PEETI 
3645.4 1760.12 
204.5 1751.52 
174.7 1751.31 

HYDROGWH POINTS FOR ALTERNATE = 5, STORM = 1 
XRS MAIN T I m  INCCREMENT = ,200 hr. DRAINAGE AREA = 7.26 SO.MI. 
7.20 CFS 
8.80 CFS 
10.40 CFS 
12.00 CFS 
13.60 CPS 
15.20 CPS 
16.80 CFS 
18.40 CPS 
20.00 CPS 
21.60 CFS 
23.20 CFS 176 173 174 174 172 168 155 125 
24.80 CFS 100 78 59 44 33 2 5 19 14 
26.40 CPS 10.37 7.57 5.49 3.96 2.84 2.04 1.45 1.03 
28.00 CPS .73 .52 .37 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFS) 
2.02 WATERSHED INCHES; 9475 CFS-HRS; 783.0 ACRE-FEET. 

OPERATION A D D m  XSECTION 107 

PEAK TIME(HRS1 PEAK DISCHARGE(CFS) PEAK ELEVATIONIPEETI 

HYDROGRAPH POINTS FOR ALTERNATE = 5, STORM = 1 
XRS MAIN Tim INCREMENT = ,200 hr, DRAINAGE AREA = 20.05 SQ.MI. 
7.20 CFS .03 .54 1.76 3.26 5.77 9.27 14.80 21.10 
8.80 CFS 3 0 40 52 67 82 102 123 251 
10.40 CFS 190 230 298 368 478 640 1204 4125 
12.00 CFS 7419 8344 7015 5696 4813 4089 3459 2955 
13.60 CFS 2582 2265 2008 1799 1623 1481 1359 1260 



...... **. * **SO-80 LIST OF INPUT DATA FOR TR-20 HYDROLOGY""""*+******** 
JOB TR-20 
TITLE 000 SIGNAL BUTTE PRS WIPASS NTN - RECREXTED BY WOODIPATEL SBTZOcP2.DAT 
TITLE 000 ORIGINAL DSGN COND. + NEW STAGE-STORAGE CURVES + ADDL PASS EVlN 

a 
5 RAINFL 1 .5 
8 0.0 ,008 ,017 .026 ,035 
8 ,045 .055 .065 .076 ,087 
8 .099 ,112 ,125 .14 ,156 
8 ,174 ,194 ,219 ,254 ,303 
8 ,515 ,583 ,624 ,654 ,682 
8 .705 ,727 ,748 ,767 ,784 
8 .8 ,816 .83 ,844 ,857 
8 .87 ,882 ,893 .905 ,916 
8 ,926 .936 ,946 .955 ,965 
8 ,974 ,983 ,992 1. 1. 
9 ENDTBL 
5 RAINPL 2 .5 
8 0.0 .OD5 ,011 ,016 ,022 
8 028 ,035 ,041 ,048 ,056 
8 -063 ,071 .081 .089 ,098 

-~~*fi~""**"~~**80-80 LIST OF INPUT DATA (CONTINUED) 

5 RAINPL 5 
8 0.0 
8 .021 
8 .07 

8 ,982 
9 ENDTBL 
2 XSECTN 102 
8 

8 
9 ENDTBL 
2 XSECTN 103 
8 

8 ,912 
8 ,952 
8 ,984 
9  ENDTBL 
5 RAINPL 3 
8 0.0 
8 .O1 
8 .02 
8 ,032 
8 ,046 

9 ENDTBL 
2 XSECTN 104 1.0 
8 0.0 0.0 0.0 

8 ,991 
9 ONDTBL 
5 RAINPL 4 
8 0.0 

8 , 979  .984 ,989 1. 1 
9 ENDTBL 

9 m T B L  
2 XSECTN 107 1 .O 
8 1749. 0.0 0.0 





OF INPUT DATA (CONTINUED) ' "80-80 L I S T  

1751. 
1752. 

OF INPUT DATA 

2 XSECTN 113 1.0 
8 1763.6 
8 1764.6 
8 1765.6 

8 1769.6 
8 1770.6 
9 ENDTBL 
3 STRUCT 01 

9 ENDTBL 
2 XSECTN 108 
8 

8 
8 
8 
9 ENDTBL 
2 XSECTN 109 
8 
8 

9 HUDTBL 
3 STRUCT 02 
8 1696. 
8 1700. 

8 
a 
8 
8 
9 ENDTBL 
2 XSECTN 111 
8 
8 
8 

8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 112 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 

8 1724 
9 WDTBL 
6 RUNOFF 1 101 5 1.86 
6 RUNOFF 1 1 6 1.2 
6 ADDHYD 4 1 5 6 7 
6 REACH 3 102 7 5 2500. 
6 RUNOFF 1 2 6 1.24 
6 ADDHm 4 2 5 6 7 
6 REACH 3 103 7 5 2500. 
6 RUNOFF 1 3 6 1.85 
6 ADDKYD 4 3 5 6 7 
6 SAWOV 5 1 7 6 
6 ReSVOR 2 1 6 7 1791.94 
6 DIVERT 6 104 7 4 1 115. 



. - - - - - - - - - - SCS - 
SBT2OcP2 VERSION 
PASS MNT2 .04TEST 

PAGE 22 

m20 ........................................................... .----. SCS - 
SIGNAL BUTTE PRS WIPASS MTN - RECREATED BY WOODIPATEL SBT20cP2 VERSION 

09/191'* ORIGINAL DSGN COND. + NEW STAGE-STORAGE CURVES + ADDL PASS MNT2.04TEST 
09:04:22 PASS 1 JOB NO. 1 PAGE 23 

TR20 ----.. 
SIGNAL BUTTE PRS WIPASS MTN - RECREATED BY WOOD/PATEL 

09/19/** ORIGINAL DSGN COND. + NEW STAGE-STORAGE CW\VES ADDL 
09:04:22 PASS 1 JOB NO. 1 

15.20 CFS 1176 1099 1037 974 920 875 
16.80 CFS 786 771 753 732 714 692 
18.40 CFS 629 611 600 591 585 581 
20.00 CPS 547 538 532 525 510 495 

DURATIONCHRS) 72 78 
PLOWICFSI 16 10 TRUNCATED 

21.60 CFS 502 493 482 475 472 467 
23.20 CFS 435 442 446 438 426 385 
24.80 CFS 218 193 172 157 145 137 - - 

26.40 CFS 122 119 117 115 114 113 
OPERATION RESVOR S T R U C W  2 28.00 CFS 112 111 111 111 111 111 

29.60 CPS 110 110 110 110 110 110 
31.20 CFS 109 109 109 109 109 109 PEAK TIMEIHRS) 

24.44 
PEAK DISCMIRGE (CPS) PEAK ELEVATION(FEET) 

302.1 1711.41 32.80 CFS 109 109 109 108 108 108 
34.40 CPS 108 108 108 108 108 107 
36.00 CFS 107 107 107 107 107 107 HYDROGRReH POINTS FOR ALTEmJATE = 5, STORM = 1 
37.60 CPS 106 106 106 106 106 106 
39.20 CPS 106 106 106 105 105 105 
40.80 CPS 105 105 105 105 105 105 
42.40 CFS 104 104 104 104 104 104 

iiRS miN TIME 
7.60 CPS .OO 
9.20 CFS .30 
10.80 CFS 2 .48 
12.40 CPS 210 
14.00 CPS 280 
15.60 CPS 290 

DRAINAGE AREA 
.05 .09 
.96 1.22 

44.00 CES 104 103 103 103 103 103 
45.60 CFS 103 103 103 103 103 102 
47.20 CES 102 102 102 102 102 102 
48.80 CPS 101 101 101 101 101 101 17.20 CFS 294 295 295 295 296 296 296 297 

18.80 CFS 297 297 298 298 298 298 299 299 
20.40 CFS 299 299 299 300 300 300 0 300 

50.40 CPS 100 100 100 100 100 100 
52.00 CES 99.35 99.23 99.12 99.01 98.90 98.79 
53.60 CPS 98.45 98.34 98.23 98.12 98.01 97.90 22.00 CFS 301 301 301 301 301 301 301 302 
55.20 CFS 97.57 97.46 97.34 97.23 97.12 97.01 
56.80 CFS 96.69 96.58 96.47 96.36 96.25 96.13 
58.40CFS 95.74 95.61 95.48 95.35 95.22 95.09 
60.00 CPS 94.70 94.57 94.44 94.32 94.19 94.06 

23.60 CFS 302 302 302 302 302 302 302 302 
25.20 CPS 302 302 302 301 301 301 301 301 
26.80 CES 301 300 300 300 300 300 300 299 
28.40 CFS 
30.00 CFS 
31.60 CFS 
33.20 CPS 
34.80 CPS 
36.40 CFS 
38.00 CFS 
39.60 CPS 
41.20 CFS 
42.80 CFS 
44.40 CPS 
46.00 CFS 
47.60 CFS 
49.20 CFS 

CFS 
CFS 
CFS 
CPS 
CPS 
CFS 
CFS 
CPS 
CPS 
CPS 
CFS 
CPS 
CFS 
CFS 
CFS 
CFS 

50.80 CFS 278 278 278 277 277 277 277 277 
52.40 CFS 276 276 276 276 275 275 275 275 
54.00 CFS 274 274 274 274 273 273 273 273 
55.60 CFS 272 272 272 272 271 271 271 271 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CPS) 
1.86 WATERSHED INCHES; 24104 CFS-HRS; 1991.9 ACm-FEET 

57.20 CPS 271 270 270 270 270 269 269 269 
58.80 CPS 269 268 268 268 268 267 267 267 
60.40 CPS 267 266 266 266 266 265 265 265 ~~ ~~ ~ - -  

62.00 CFS 265 264 264 264 264 263 263 263 
63.60 CES 263 263 262 262 262 262 261 261 



TR20 ....... ............................................................ SCS - 
SIGNAL BUTTE PRS WIPASS MTN - RECREATEE BY WOOD/PATEL SBT2OcP2 VERSION 

09/19/'- ORIGINAL DSGN COND. + NEW STAGE-STOPAGE CURVES + ADDL PASS MNT2.04TEST 
09:04:22 PASS 2 JOB NO. 1 PAGE 46 

m 2 0  .--........-.-------------------......--~~~~~~-~------------- ----- SCS - 

RUNOPP ABOVE BASEFLOW IBASEPLOW = .OO CPS) 
4.64 WATERSHED INMES; 16004 CFS-HRS; 1322.5  ACRE-FEET. 

PEAK TIME IHRS) 
9.22 

17.04 
17.95 

PEAK DISCHRRGEICFSI PEAK ELNATIONIFEET) 
IRUNOFP) 
(RUNOFF) 
IRUNOFF) 
i ~ m o ~ s i  
(RUNOPPI 
I RUNOFF I 
(RUNOFF) 
(RUNOFF I 

OUTPUT #2 DIVERTED HYDROGRRPH IXSECTION 0 )  RUNOFF ABOVE BASEPLOW (BASEPLOW = .OO CFS) 
5.19 WATERSHED 1NaiF.S; 6435 CFS-HRS; 531.8  ACRE-FEET. 

"' MESSAGE - IEDROCPdPH CONTAINS NO FLOW 
DURATIONIHRS) 2 4  6  8  1 0  1 2  1 4  1 6  
PLOWICPS) 879 6 0 1  349 2 3 1  157  125 102  92 RUNOPP ABOVE BASEFLOW IBASEPLOW = .OO CFS) 

0 CPS-HRS; . 0 ACRE-BEET, 
DURATIONIHRS) 1 8  20  2 1  
FLOW(CPS) 73 3  0  "' WARNING - ROUTING COEPPICIENT ICI EQUALS 1.0 ,  

CONSIDER SMALLER MAIN TIME INCREMENT POR XSECTION 108.  ***  

OPEBATION ADD!iYD XSECTION 108  
OPEBATION REACH XSECTION 108 

PEAK TIMEIRRS) 
10 .10  

PEAK DISCHRRGE ICES) 
3490.8 

PEAK ELEVATION IFEETl 

PEAK TIMEIHRS) PEAK DISCHUiGE (CFS) PEAK ELEVATION(PEET) 
10 .30  2487.0 1760.95 
21.27 273.5 1755.98 
23.93 244.8 1755.85 

RUNOFF ABOVE BASEPLOW (BASEFLOW = . O O  CPS) 
4.64 WATERSHED INCHES; 16004 CFS-HRS; 1322.5 ACRE-FEET. 

HYDROGRAPH POINTS FOR ALTERNATE = 5, STORM - 4 
HRS MAIN TIME INCREMENT = ,200 hr, DRAINAGE AREA = 7 . 2 6  SQ.NI. 
4.40 CFS 0 1 9 15  28 53 70 1 0 1  
6 .00 CFS 129 176  259 322 430 532 655 834 

DURATIONIHRS) 2 4  6  8  10 1 2  1 4  1 6  
FLOW(CPSI 2184 1523 944 590 414 313 265 242 

7 .60 CFS 979 1206 1423 1653 1957 2201  2529 2833 
9.20 CFS 3042 3203 3338 3424 3482 3483 3420 3377 

10.80 CPS 3311  3243 3150 3012 2906 2739 2579 2429 
12.40 CFS 
14.00 CFS 
15.60 CPS 
17.20 CPS 
18.80 CPS 
20.40 CFS 
22.00 CPS 
23.60 CFS 
25.20 CFS 
26.80 CFS 
28.40 CFS 

OPE?ATION RUNOFF XSECTION 8 
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OPERATION RUNOPP XSECTION 10 

PEAK TIMEIHRSI P E W  DISCHARGE(CFS1 PEAK ELEVATIONIFEETI 
894.6 (RUNOFPI 
123.5 1 RUNOPPl 

(RUNOFF) 
IRUNOPFI 
(RUNOFF) 
(RUNOFF) 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFSI 
12.84 WATERSHED INCHES; 5554 CFS-HRS; 459.0 ACW-FEET. 

OPERATION ADDKYD XSECTION 110 

PEAK TIMEIITRSI 
9.81 
17.16 

PEAK DISCFARDE (CPSI 
5184.5 
741.1 
684.8 
561.4 
499.8 

PEAK ELEVATIONIPEETI 
(NULL) 
INULLI 
(NULL1 
(NULL1 
(NULL1 
  NULL^ 
INULLI 
(NULL1 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CPSI 
12.85 WATERSHED INCHES; 32778 CPS-HRS; 2708.8 ACRE-FEET. 

DURATIONIHRSI 18 20 22 24 
PLOWICPS) 406 119 10 0 

OPERATION DIVERT XSECTION 110 
OUTPUT I1 HYDROGRAPH 

TR20 ..........----------------------..----------------------- ----- SCS - 
SIGNAL BUTTE PRS W/PASS MTN - RECREP.TED BY WOOD/PATEL SBT20cP2 VERSION 

09/19/** ORIGINAL DSGN COND. + NEW STAGE-STORAGE CURVES + ADDL PASS WUT2.04TEST 
09:04:22 PASS 3 JOB NO. 1 PAGE 73 

PERK TIMEIHRSI 
7.60 

PEAK DISCHARGE!CPS) PEAK ELEVATIONIPEET) 
1915.0 ' (DIVERT) 

499.8 (DIVERT) 
449.1 (DIVERT) 
454.9 (DIVERT) 
448.4 (DIVERT) 

* FIRST POINT OF PLAT PEAK 

RUNOFF ABOVE BASEPLOW (BASEPLOW = .00 CPSI 
8.49 WATERSEE INCHES; 21674 CFS-HRS; 1791.1 ACRE-FEET. 

DURATION(HRS1 2 4 6 8 10 12 14 16 
FLOWICPS) 1915 1915 1886 1204 757 625 500 448 

OUTPUT #2 DIVERTED HYDROGWH IXSECTION 01 

PEAK TIME(HRS1 PEAK DISCHARGE ICFS) PEAK ELEVATIONIPEETI 
9.81 3269.5 (DIVERT) 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFSI 
11104 CFS-HRS: 917.6 ACRE-FEET. 

DURATIONIHRSI 2 4 6 
FLOW(CPS1 2568 1092 0 

'** WARNING - XSECTION 109, INFLOW EXCEEDS MAX TABLE DISCHARGE, 
EXTRAPOLATION USED. 

OPERATION REACH XSECTION 109 

PERK TIME(HRS1 PEAK DISCTARGE (CFSI PEAK ELWATTON (FEET1 
9.00 1915.0 ' 1774.23 

740.1 1769.69 
559.0 1768.86 
497.5 1768.57 
451.1 1768.29 
444.6 1768.25 

FIRST POINT OF FLAT PEAK 
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RUNOFP ABOVE BASEPWW (BASEFLOW = .OO CPSI 
4.79 WATERSHW IN-; 22437 CFS-HRS; 1854.2 ACRE-FEET 

OPERATION ADDHYD XSECTION 109 

"* MESSAGE - XYDROGRAPH CONTAINS NO PLOW 

RUNOPP ABOVE BASEPLOW (BASEPLOW = .OO CPS) 
132 CPS-HRS; 1854.2 ACRE-FEET. 

OPERATION DIVERT XSECTION 108 
OUTPUT il HYDROGRAPE 

PEAK TIME(HRS1 PEAK DISCHRRGE(CFS) PEAK ELEVATION(PEET) 
10.10 3490.8 1762.23 
18.95 445.8 1756.72 

RUNOPP ABOVE BASEPLOW (BASEPLOW = .OO CPS) 
4.79 WATERSHW INCHES; 22437 CFS-HRS; 1854.2 ACW-PEET 

OUTPUT X2 DIVERTED HYDROGRAPH IXSECTION 01 

'*' MESSAGE - HYDROGWH CONTAINS NO PLOW 
RUNOFF ABOVE WEFLOW (BASEFLOW = .00 CPS) 

0 CFS-HRS; .O ACRE-PEET. 

OPERATION RmCH XSECTION 107 

HYDROGRRPH POINTS FOR ALTEFNATE = 5. smm = 4 
HRS MAIN TIME INCREWN'I = ,200 hr, DRRINAGE AREA = 7.26 SQ.MI. 
4.60 CFS .04 .72 6.36 12.53 23.80 44.99 62.77 89.94 
6.20 CPS 118 160 230 296 391 492 609 770 
7.80 CFS 919 1124 1338 1563 1845 2099 2406 2711 
9.40 CPS 2948 3130 3279 3383 3454 3475 3435 3393 
11.00 CFS 3334 3269 3184 3061 2950 2799 2642 2489 
12.60 CPS 2317 2168 2021 1889 1766 1636 1528 1429 
14.20 CFS 1341 1260 1178 1109 1041 978 925 876 
15.80 CFS 835 789 746 705 657 618 601 594 
17.40 CPS 582 562 549 544 542 523 483 451 
19.00 CPS 444 445 438 424 413 397 377 364 
20.60 CPS 360 358 366 377 379 369 360 358 
22.20 CPS 357 348 329 316 326 342 343 328 
23.80 CFS 319 331 347 331 274 225 181 136 -- ~~ ~ - -  

25.40 CFS 97.27 68.99 49.06 35.15 25.37 18.38 13.32 9.66 
27.00 CFS 7.02 5.11 3.73 2.72 1.98 1.44 1.05 .76 
28.60 CPS .55 .40 

RUNOPP ABOVE BASEPLOW (BASEFLOW = .00 CPS) 
4.79 WATERSHW INCHES; 22436 CPS-HRS; 1854.1 ACRE-FEET. 

OPERATION ADDHYD XSECTION 107 

PEAK TIMELHRSI PERK DISCHARGE (CPS) PEAK ELEVATION(PEET1 
10.06 6795.9 1763.95 
16.98 1245.3 1755.66 
17.93 1148.5 1755.39 
19.07 973.9 1754.89 

HYDROGRAPH POINTS FOR ALTERNATE = 5, STORM = 4 
HRS NAIN TIME INCREMENT r ,200 hr, DRAINAGE AREA = 20.05 SQ.MI. 
4.60 CPS 0 2 9 26 60 99 161 227 
6.20 CPS 329 480 626 838 1043 1307 1642 1956 
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65.20 CPS 261 261 260 260 260 260 259 259 
66.80 CFS 259 259 258 258 258 258 257 257 
68.40 CFS 257 256 256 256 256 255 255 255 
70.00 CFS 254 254 254 254 253 253 253 252 
71.60 CPS 252 252 252 251 251 251 250 250 DURATION(HRS1 1 8  20 22 

FLOWICFSI 54 7 0 73.20 CFS 250 249 249 249 248 248 248 248 
74 .80  CFS 247 247 247 246 246 246 245 245 
76.40 CFS 245 244 244 244 242 238 235 231 
78.00 CFS 227 224 220 217 213 210 206 203 
79.60 CPS 200 197 194 190 187 184 182 179 
81 .20  CFS 176 173 170 168 165 162 160 157 

OPERATION RUNOPF XSECTION 1 

PEE6 TIME IHRSI PEAK DISCRARGEICPSI PEAK ELEVATIONIFEETI - ~ 

82 .80  CFS 155 152 150 147 145 143 140 138 
84 .40  CFS 136 134 132 129 127 125 123 1 2 1  
86 .00  CPS 119 118 

IRUNOPPI 
IRUNOFFI 
lRUNOFFl 
I RUNOFF) 
I RUNOPF) 
I RUNOFF 1 
IRUNOPP] 
IRUNOFFI 

RUNOFF ABOVE EASEFLOW IBASEFLOW = .00 CPSI 
1 . 5 2  WATERSHED INCHES; 19684 CPS-HRS; 1626.6 ACRE-FEET. 

DUF.ATION(HRS1 8 16  24 32 40 48 56 64 
FLOWICFSI 299 295 289 282 275 266 256 244 

DUFSITION(HRSI 72 74 
FLOWICPSI 136 118 TRUNCATED 

RUNOFF ABOVE BASEPLOW (BASEPLOW = . O O  CFSI 
4 . 6 4  WATERSIIED INCHES; 3590 CPS-HRS; 2 9 6 . 7  ACRE-FEET. 

EXECUTIVE CONTROL ENDCMP COMPUTATIONS COMPLETED FOR PASS 1 
DURATIONLHRSI 1 8  20 20 
FLOWICFSI 38 1 0 

EXECUTIVE CONTROL COMPUT FROM XSECTION 1 0 1  TO STRUCTURE 2 
STARTING TIME = .00 RAIN DEPTH = 7 .06  RAIN DURRTION = 1 . 0 0  
ANT. RUNOFF COND. = 2 MAIN TIME INCREMENT = .200 HOURS 
ALTERNATE NO. = 5 STORM NO. = 4 RAIN TABLE NO. = 5 

OPERATION ADDRlD XSECTION 1 

PEAK TIME (HAS1 
10.12 
17.12 
19.22 

PEAK DISCHARGE ICPSI PEAK ELEVATIONIFEETI 
1492 .3  (NULL1 

238 .5  [NULL) OPERATION RUNOFF XSECTION 101 

PEAK DISCHARGE ICFSI PEAK ELEVATION(PEET1 
907.9 IRUNOPPI 
108.9 [RUNOFF) 

96.9 IRUNOFFI 

(NULL1 
INULLI 
INULLI 

RUNOPF ABOVE BASEFLOW (BASEPLOW = . O O  CFSI 
4 .70  WATERSHED INCHES; 9287 CFS-HRS; 767 .4  ACRE-FEET. 

IRUNOPPI 
IRUNOPPI 

RUNOFF ABOVE BASEFLOW IE3ASEFLOW = .00 CFSI 
4 .75  WATERSHED INCHES; 5697 CFS-HRS; 470.8 ACRE-FEET 

DURATIONIHRSI 2 4 6 8 10 1 2  14  16  
FLOW(CFS1 1296 868 531 334 238 178 1 5 1  143 

DURATIONIHRSI 1 8  20 22 
FLOWICFSI 91  8 0 
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PEAK TIME IHRSI 
12.37 
21.68 
23.69 

PEAK DISCIRRGE(CFS1 PEAK ELEVATION(FEET1 
1728.9 (NULL) 
83.5 (NULL1 
71.5 (NULL1 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFSI 
1.96 WATERSHED INCHES; 3870 CFS-HRS; 319.8 ACRE-FEET 

OPEPATION REACH XSECTION 102 

PW( TIME (HRS) 
12.62 
21.91 
23.91 

PEAK DISCHRRGE(CFS1 PEAK ELEVATION(FEET1 
1690.5 4.81 
83.5 .37 
71.4 .32 

RUNOFF ABOVE BASEFLOW (BASEELOW = .00 CPS1 
1.96 WATERSHED INCHES; 3871 CFS-NRS; 319.9 ACRE-FEET. 

OPERATION RUNOFF XSECTION 2 

PEAK TINE(HRS1 
12.18 
19.31 
21.63 
23.63 

PEAK DISCmGE (CPSI PEAK ELCJATION(FEET1 
808.7 (RUNOFF1 

RUNOFF ABOn BPSEFLOW (BASEFLOW = .OO CFSi 
1.62 WATERSHED INCHES; 1297 CPS-HRS; 107.2 ACRE-FEET. 
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PEAK TINE(HaS1 
12.48 
21.71 

PEAK DISCHRRGE(CFS1 PEAK ELEVATIONIPEETI 
2188.1 (NULL) 
114.2 lNULLI 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFSi 
1.86 WATERSHED INCHES; 5167 CPS-HRS; 427.0 ACRE-FEET. 

OPERATION REACH XSECTION 103 

PEAK TIME(HRS1 
12.74 
21.92 
23.92 

PEAK DISCHRRGE (CFSI PEAK ELEVATIONIFEETI 
2124.9 5.64 
114.1 .51 
97.7 .43 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFS) 
1.86 WATWSHED INCHES; 5167 CFS-HRS; 427.0 ACRE-FEET. 

OPERATION RUNOFF XSECTION 3 

PEAK DISCMGE(CFS1 PEAK ELEVATION (FEET) 
1217.7 (RUNOFF1 
50.8 (RUNOPFI 
43.5 (RUNOFF1 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFSi 
1.99 WATERSHED INCHES; 2377 CFS-HRS; 196.4 &=RE-FEET. 

OPEPATION ADDHYD XSECTION 2 
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OPERATION REACH XSECTION 102 

PEAK TIMEIHRSI 
10.36 
17.31 
19.43 

PEAK DISCHARGE (CFSI PEAK ELEVATIONiFEETI 

21.44 160.5 .71 
23.47 144.9 .64 
24.32 143.7 .64 

RUNOFF ABOVE BASEPLOW (BASEFLOW = .00 CFSI 
4.70 WATERSHED INCHES; 9287 CFS-HRS; 767.5 ACRF-FmT. 

DURATIONiHRSl 2 4 6 8 10 12 14 16 
FLOW(CPS) 1287 883 539 338 234 179 150 140 

DURATION(HRS1 18 20 22 
PLOWICFS) 98 9 0 

OPERATION RUNOFF XSECTION 2 

PEAK TIMEIHRSI PEAK DISCmRGEICPSI PEAK ELEVATIONIFEETI 
(RUNOPFI 
(RUNOFF) 
IRUNOFFI 
IRUNOFP) 
IRUNOPFI 
IRUNOFFI 
(RUNOFPI 
IRUNOPFI 

RUNOFP ABOVE BASEFLOW IBASEFLOW = .00 CFSl 
4.20 MTERSRED INCHES; 3360 CFS-HRS; 277.7 ACRE-FEET. 

DURATION iHRS I 2 4 6 8 10 12 14 16 
FLOWiCFSl 485 311 182 119 85 65 59 54 

DURATIONIHRS) 18 20 
FLOW(CFS1 18 0 

OPERATION ADDKYD XSECTION 2 
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PEAK TINE LHRSI 
10.22 
19.21 
21.26 
23.28 
24.13 

PEAK DISCHARGE iCFSl PEAK ELEVATIONiFEET) 
2032 .O (NULL) 
249.8 INULLI 

RUNOPP ABOVE BASEPLOW (BASEFLOW = .OO CFSI 
4.56 WATERSHED INCHES; 12647 CFS-HRS; 1045.1 ACRE-PEET. 

OPERATION P.EACH XSECTION 103 

PEAK TIX3IH3.S) 
10.46 
19.39 
21.50 
23.52 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEETl 
2027.6 5.46 
249.5 1.11 
220.7 .98 
198.8 .88 

RUNOFP ABOVE BASEPLOW (BASEPLOW = .OO CFS) 
4.56 WATERSHED INCHES; 12647 CPS-HRS; 1045.1 ACRE-FEET. 

OPERATION RUNOFF XSECTION 3 

PEAK TIMEIHRSI 
10.05 
17.25 
19.33 

PEAX DISCmGE ICFSI PEAK ELEVATIONIFEETI 
920.4 (RUNOFF) 
143 .O (RUNOFF) 
109.2 (RUNOFF) 

(RUNOFF 1 
(RUNOFF ) 
(RUNOFF I 

87.3 (RUNOFF1 
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RUNOFF ABOVE BASEPLOW (BASEFLOW = .00 CFSI 
0 CPS-HRS; .O ACRE-FEET 

PEAK DISCHPSGEICPSI 
1376.6 
316.4 
299.7 
272 .1 
257.2 
237.6 

PEAK ELEVATION(PEET1 
INULL) 
(NULL1 
(NULL) 
(NULL) 
iNULL1 

OPERATION ADDHYD XSECTION 104 

PEAK TIME(HRS1 PERX DISCHPSGE LCPS) PERK ELEVATION(PEET) 
13.24 1375.3 4.18 23.12 250.1 (NULL1 

24.03 247.1 (NULL) 

RUNOFF ABOVE BASEPLOW (BASEPLOW = .OO CFSI 
2.67 WATERSHED INCHES; 14957 CFS-HRS; 1236.1 ACRE-FEET. 

DD1IATIONlHRSi 8 16 24 32 40 48 56 64 
PLOW(CPS) 372 228 112 109 105 101 97 92 

DURATIONIHRS) 72 79 
FLOW(CFS1 37 18 TRUNCATED 

RUNOFF ABOVE BASEFLOW (BASEYLOW 
9650 CPS-HRS; 

= .OO CPS) 
797.5 ACRE-FEET. 

*** WARNING - ROUTING COEPFICIENT (Ci EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INCREMENT FOR XSECTION 106. * * %  

OPERATION DIVERT XSECTION 104 
OUTPUT #1 HYDROGRAPH 

OPERATION REACH XSECTION 106 

PERK TIME (HRSI PEAK DISCFSIGE ICFS) FEAK ELEVXTIONIPEET) 
9.81 1376.6 3.06 

PEAK TIME(HRS1 PEAK DIS-GE (CPSI 
9.81 1376.6 
17.11 316.4 
17.98 299.7 
19.15 272.1 

FEAK ELEVATIONLFEETI 
4.18 
1.41 
1.33 
1.21 
1.14 
1.06 
1.11 
1.10 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFSI 
2.67 WATWSHED INCEES; 14957 CPS-HRS; RUNOFF ABOlCE BASEFLOW ISASEPLOW = .OO CPSl 

2.67 WATERSHED INCHES: 14957 CFS-HRS; 1236.1 ACRE-FEET. 
1236.1 ACRE-FEET 

DURATION(HRS1 72 79 
FLOWICPSI 37 18 TRUNCATD DURATION(HRS1 72 79 

PLOWICFS) 37 18 TRUNCATED 

OUTPUT #2 DIVERTED HYDROGRAF'H (XSECTION 01 

*" MESSAGE - HDROGRAPH CONTAINS NO FLOW 
OPERATION RUNOFF XSECTION 5 
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PEAK DISCHIIRGEICFS) PEAK ELEVATION(PEET1 
1067.2 (RUNOFF) 
163.9 I RUNOFF1 
150.0 (RUNOFF1 
129.0 IRUNOFPI 
116.0 IRUNOPFI 

RUNOFF ABOVE BASEPLOW (BASEFLOW = .OO CFSI 
4.97 WATERSHH) INCHES; 6412 CFS-HRS; 529.9 ACRE-PET. 

DURATIONIHRSI 2 4 6 8 10 12 14 16 
PLOW(CFS1 892 579 359 224 154 128 105 94 

DURATIONIHRSI 18 20 20 
FLOWICFSI 74 2 0 

OPERATION ADDHYD XSECTION 5 

PEAK TIMEIHKSI 
9.58 

PEAK DISCHARGE ICFSI PEAK ELEVATION(FEET1 
2431.4 (NULL) 
479.7 (NULL) 
449.6 (NULL) 
399.6 (NULL) 

RUMOFF ABOVE BASEFLOW IBASEFLOW = .OO CPS) 
3.10 WATERSHED INCHES; 21361 CFS-HRS; 1765.2 ACm-FEET. 

DURATIONIHRSI 8 16 24 32 40 48 56 64 
FLOWLCFSI 586 319 113 109 105 101 97 92 

DURATIONIHRSI 72 79 
FLOWICFS) 39 19 TRUNCATED 

OPERATION DniZRT XSECTION 106 
OUTPUT tl HYDROGRPSH 

PEAK TIMEIHRSI 
9.58 

PEAK ELEVATION(FEETl 
4.45 

RUNOFF ABOVE BASEPLOW (EASEPLOW = .OO CFSI 
3.10 WATERSHED INCHES; 21361 CFS-HRS; 1765.2 ACICRE-FEET. 

DLTlflTION(hBS) 8 16 24 32 40 48 56 64 
PLOW(CPSl 586 319 113 109 105 101 97 92 

DURATION(HRS1 72 79 
PLOW (CFSI 39 19 TRUNCATED 

OUTPUT 112 DIVERTED HYDROGRAPH IXSECTION 01 

"* MESSAGE - HYDROGRRPH CONTAINS NO FLOW 

RUNOFF ABOVE BASEbLOW (BASEFLOW = .OO CFSI 
0 CPS-HRS; .O ACRE-FEET. 

OPERATION RUNOFF XSECTION 6 

PERT TIMEIHKSI 
9.49 
17.04 

PEAK DISCHARGE ICFSI PEAK ELhVATIONIFEETI 
562.3 (RUNOFF) 
91.0 (RUNOFF) 
83.5 I RUNOFF I 
71.9 !RUNOFF) 
64.6 (RUNOFF) 

IRUNOFFI 
IRUNOFFI 
(RUNOFF1 

RUNOFF ABOVE BASEPLOW (BASEFLOW = .OO CFSI 
4.64 WATERSHED INCHES; 3410 CFS-HRS; 281.8 ACRF-FEET. 

DURATIONIHRSI 2 4 6 8 10 12 14 16 
FLOW(CFS) 485 314 187 120 85 65 58 52 

DVRATIONIHRS) 18 20 
FLOWICFSI 32 0 
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OPERATION A D D m  XSECTION 6 OPERATION RUNOPP XSECTION 7 

PEAK TIME(HRS1 
9.57 
17.07 
17.96 

PEAK DISCIiARGE(CPS1 PEAK ELEVATIONIPEET) 
2993.5 (NULL1 
570.6 (NULL1 
533.1 INULLI 

(NULL1 
(NULL1 
(NULL) 
(NULL1 
(NULL1 

PEAK TIME(HRS1 
9.90 
16.93 
17.91 

PERK DISCHARGE(CPS1 PEAK ELEVATION(FEET1 
435.3 I RUNOPP 1 
76.1 f RUNOFF I 

(RUNOPPl 
(RUNOPFI 
i RUNOPP 1 

RUNOFF ABOVE BASEPLOW IBASEPLOW i .00 CPS1 RUNOFF A~OVE BASEFLOW (BASEPLW = .00 CES~ 
3.24 WATERSHED INCHES; 24770 CPS-HRS; 2047.0 ACRE-FEET. 4.20 WATERSHED INCHES; 2600 CPS-HRS; 214.8 ACR!-PEET. 

OPERATION ADDHYD XSECTION 106 

PEAK TIME(HRS1 PEAK DISCHARGE (CPSl PEAK ELEVATIONlFEETl 
13.24 1375.3 3.05 

HYDROGRAPH POINTS FOR ALTERNATE = 5, STORM = 4 
HRS MAIN TIME INCREMENT = ,200 hr, DRAINAGE AREA = .00 SQ.MI 
10.60 CFS 0 73 308 517 700 858 993 1105 
12.20 CPS 1195 1265 1315 1349 1368 1375 1372 1360 
13.80 CFS 1341 1315 1286 1252 1217 1179 1139 1099 
15.40 CPS 1058 1017 977 937 898 859 821 783 
17.00 CFS 746 712 680 651 623 597 573 550 
18.60 CPS 528 505 482 460 441 423 406 389 
20.20 CPS 372 356 340 325 313 302 293 284 - -~ ~-~ 

21.80 CPS 276 268 260 252 245 236 229 222 
23.40 CFS 217 213 208 204 200 196 191 183 
25.00 CPS 170 155 137 119 101 84 67 51 
26.60 CPS 36.92 23.59 11.34 .12 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS1 
9650 CPS-ERS; 797.5 ACRE-FEET. 

DURATION IHRSl 2 4 6 8 10 12 14 16 
FLOW(CPS1 1252 977 680 460 308 229 170 24 

DURATIONIHRSI 16 
PLOW~CPSI 0 

"* WARNING - MAIN TIME INCREMENT i ,2001 IS GREATER THRN 50% OF THE 
TIME OF CONC~TPATION I ,231 FOR SUBWATERSHED XSECTION 7. 
TPIS WILL REDUCE THE COMPUTED PEAK BY ABOUT -.7%. * * *  

OPERATION ADDHYD XSECTION 7 

PEAK TIME (HRSI PEAK DISCHARGE(CFSj PEAK ELWATIONLPEET) 

23.98 474.2 (NULL1 

HYDROGRAPH POINTS FOR ALTERNATE = 5. SMRM = 4 
HRS MAIN TIME INCRFMENT = ,200 hr, DRAINAGE AREA = 12.79 SQ.MI. 
4.60 CFS 0 2 3 14 36 54 98 137 
6.20 CPS 211 320 396 542 652 815 1033 1186 
7.80 CPS 1484 1705 1984 2332 2556 2948 3247 3389 
9.40 CFS 3416 3421 3417 3408 3311 3148 3058 2975 
11.00 CFS 2921 2795 2611 2490 2272 2114 1963 1792 
12.60 CFS 1695 1581 1503 1407 1287 1221 1157 1115 
14.20 CPS 1059 986 943 886 847 819 791 771 
15.80 CPS 721 684 643 592 575 612 644 629 
17.40 CPS 588 571 586 600 551 462 427 480 
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19.00 CPS 
20.60 CPS 
22.20 CPS 
23.80 CPS 
25.40 CPS 
27.00 CPS 
28.60 CPS 
30.20 CPS 
31.80 CPS 
33.40 CPS 
35.00 CPS 
36.60 CPS 
38.20 CPS 
39.80 CPS 
41.40 CPS 
43 .oo CPS 
44.60 CPS 
46.20 CPS 
47.80 CPS 
49.40 CPS 
51.00 CFS 
52.60 CPS 
54.20 CPS 
55.80 CPS 
57.40 CPS 
59.00 CPS 
60.60 CPS 
62.20 CPS 
63.80 CPS 
65.40 CPS 94.84 94.71 94.58 94.45 94.32 94.19 94.06 93.94 
67.00 CPS 93.81 93.68 93.55 93.42 93.30 93.17 93.04 92.92 
68.60 CPS 92.79 92.66 92.54 92.41 92.28 92.16 92.03 91.90 
70.20 CPS 91.78 91.65 91.53 91.40 91.28 89.82 87.54 85.10 
71.80 CPS 82.68 80.30 77.99 75.74 73.71 71.82 70.01 68.24 
73.40 CPS 66.53 64.85 63.22 61.63 60.08 58.57 57.09 55.66 ~~ ~-~ 

75.00 CPS 54.26 52.89 51.56 50.26 49.00 47.76 46.56 45.39 
76.60 CPS 44.25 43.14 42.05 40.99 39.96 38.96 37.97 37.02 
78.20 CPS 36.09 35.18 34.29 33.43 32.59 31.77 30.97 30.19 
79.80 CPS 29.43 28.69 27.97 27.27 26.58 26.04 25.56 25.10 
81.40 CPS 24.65 24.20 23.77 23.34 22.92 22.51 22.11 21.71 
83.00 CPS 21.32 20.94 20.57 20.20 19.83 19.48 19.13 

RUNOPP ABOVE BASEPLOW (EASEPLOW = .OO CPSI 
3.32 WATERSHZD INMES; 27368 CPS-hXS; 2261.7 ACm-PZET. 

DURATIONIHRSI 8 16 24 32 40 48 56 64 
PLOWICPS) 815 410 113 109 105 101 97 92 

DURATIONIHRSI 72 79 
PLOW(CPS1 39 19 TRUNCATED 

OPERATION RUNOPP XSECTION 13 

PEAK TIME IHRSI 
9.51 

PEAK DISCHARGEICPSI PEAK ELEVATIONIPEETI 
220.5 IRUNOPPI 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CPSl 
4.52 WATERSHED INCXES; 1337 C?S-IIRS; 110.5 ACRE-FEET. 

DURATIONIHRS) 18 19 
PLowlCFSl 12 0 

"' WARNING - MAIN TIME INCREMENT I ,200) IS GREATER THAN 50% OF THE 
TIME OP CONCENTRRTION I ,351 FOR SUBWATERSHED XSECTION 13. 
THIS WILL REDUCE THE COWUTED PEAK BY ABOUT .2%. * * *  

OPERATION REACH XSECTION 113 

PEAK TIMElWSl 
10.29 
17.19 
18.12 
19.31 
21.29 
22.15 
23.33 
24.21 

PEAK DISCHARGEICFS) 
212.6 

PEAK ELEVRTIONIPEETI 
1766.73 

RUNOFF ABOVE BASEFLOW IFLASEPLOW = .00 CPSI 
4.52 WATERSHED INMES; 1337 CPS-HRS; 110.5 ACRE-PEET. 
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OPERATION RUNOPP XSECTION 12 

PEAK TIME iHRS1 
9.94 
17.17 
18.01 
19.21 
21.14 
22.09 
23.18 
24.10 

PEAK DISCHARGE (CPSl PEAK ELEVATIONiPEETl 
417.1 (RUNOFPI 

RUNOFF ABOVE BASEFLOW (BASEPLOW = .OO CFSI 
4.53 WATERSHED INCVES; 2538 CPS-HRS; 209.7 AC:CPIF-FEET. 

OPERATION RDDHYD XSECTION 112 

PEAK TIME iHRSi 
10.09 
17.18 

PEAK DISCHARGE(CPS1 PEAK ELEVATIONlFEETl 
626.4 1769.18 
102.7 1765.70 

RUNOFP ABOVE BASEPLOW (BASEFLOW = .OO CFSl 
4.53 WATERSHED INCHES; 3875 CFS-HRS; 320.3 ACRE-FEET 

OPERATION RFACH XSECTION 112 

PEAK TIME(HRS1 PEAK DISCHARGE (CFSI PEAK ELEVATIONIFEET) 
10.66 598.2 1769.05 
21.50 67.8 1765.22 
23.53 61.2 1765.12 
24.36 60.7 1765.11 

RUNOFP ABOVE BASEPLOW (BASEPLOW = .OO CPSi 
4.53 WATERSHED INCHES; 3875 CPS-HRS; 320.3 ACW-FEET. 

DURATION(HRS1 2 4 6 8 10 12 14 16 
FLOWiCFSl 529 362 226 142 102 79 65 59 

DURATION(HRS1 18 20 22 22 
FLOW(CPSi 34 5 1 0 

OPERATION RUNOFF XSECTION 11 

PFAK TIME (HRSi 
9.95 
17.18 

PEAK DISCHARGEICPSI PEAK ELEVATION(PEET) 
938.8 IRUNOFPl 
150.3 IRUNOFF) 

[RUNOFF) 
(RUNOFF1 
(RUNOFF) 
(RUNOFF) 

23.19 98.6 (RUNOFF1 
24.10 96.5 (RUNOFF1 

RUNOFF ABOVE MEPLOW (BASEFLOW = .OO CPSi 
4.53 WATEXSHED INCHES; 5715 CFS-HRS; 472.3 ACa-FEET. 

DVRATION(HRS1 2 4 6 8 10 12 14 16 
FLOWiCESl 818 529 320 204 140 110 97 89 

DURATION(HRSi 18 20 20 
FLOW(CFS1 50 1 0 

OPERATION ADDHYD XSECTION 111 
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PEAK TIE3(HRSl 
10.20 
17.10 
17.90 
19.20 
21.17 
22.02 

PEAK DISUi&XGElCPSl 
1508.1 
259.8 

PEAK ELEVATIONIFEET) 
1772.66 
1767.06 
1766.90 
1766.61 
1766.37 

RUNOFF ABOVE BASEFLOW IBASEFLOW = .OO CPS1 
4.52 WATERSHED INCHES; 9590 CFS-HRS; 792.5 ACRE-FEET. 

*** WARNING - XSECTION 111, INFLOW EXCEEDS MhX TABLE DISCHARGE, 
EXTRAPOIATION USED. .** 

OPERATION REACH XSECTION 111 

PEAK TIldE(HRSI 
10.40 
17.30 
19.40 

PEAK DISCHARGEICFSI PEAK ELEVATIONLFEET) 
1507.4 1772.66 
259.7 1767.06 
195.9 1766.61 

RUNOPP ABOVE BASEFLOW IE4SEPLOW = .OO CFS1 
4.53 WATERSHED INCHES; 9590 CFS-HRS; 792.5 ACRE-FEET 

PEAK TIldE(HRS1 
10.10 

PEAK DISUi&XGE(CPSI PEAK ELEVATION(FEET) 
318.8 IRUNOFPI 
50.8 (RUNOFF1 
38.9 (RUNOFF) 
35.2 IRUNOPPl 

RUNOFP ABOVE BASEFLOW IBASEFLOW = .OO CPSl 
4.53 WATWSHED INCHES; 1957 CPS-HRS; 161.7 ACRE-PEET. 

OPERATION A D D m  XSECTION 110 

PEAK TINE IHRSl 
10.36 
17.26 
19.39 

PEAK DISCHKRGE ICFSI PEAK ELEVATION(PEETI 
1821.2 (NULL1 
309.6 (NULL1 
234.7 (NULL1 
206.4 (NULL1 
187.0 (NULL1 
188.6 (NULL1 

24.27 182.7 (NULL) 

RUNOFF ABOVE BXEPLOW (BASEPLOW = .OO CPSl 
4.53 WATERSHED INCHES; 11547 CFS-HRS; 954.2 ACRE-FEET. 

OPERATION DIVERT XSECTION 110 
OUTPUT #1 HM)ROGRAPH 

OPERATION RUNOFP XSECTION 10 
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7. 80 CPS 
9.40 CPS 
11.00 CFS 
12.60 CFS 
14.20 CPS 
15.80 CPS 
17.40 CPS 
19.00 CFS 
20.60 CFS 
22.20 CFS 
23.80 CFS 
25.40 CPS 
27.00 CPS 
28.60 CPS 
30.20 CFS 
31.80 CFS 
33.40 CPS 
35.00 CPS 
36.60 CPS 
38.20 CPS 
39.80 CPS 
41.40 CPS 
43.00 CPS 
44.60 CPS 
46.20 CFS 
47.80 CFS 
49.40 CFS 
51.00 CPS 
52.60 CPS 
54.20 CFS 
55.80 CPS 
57.40 CPS 
59.00 CPS 
60.60 CFS 
62.20 CPS 
63.80 CPS 
65.40 CFS 
67.00 CFS 
68.60 CPS 
70.20 CPS 
71.80 CPS 
73.40 CPS 
75.00 CFS 
76.60 CFS 
78.20 CFS 
79.80 CPS 
81.40 CFS 
83.00 CFS 

RUNOFF ABOVE BASEPLOW (BASEPLOW = .00 CPSl 
3.85 WATEXSHED INCHES; 49801 CFS-HRS; 4115.5 ACRZ-FEET. 

DURATION(HRS) 8 16 24 32 40 48 56 64 
FLOW(CPS) 1647 773 113 109 105 102 97 92 

DUIULTION(HRS1 72 78 
PLOW(CFS1 40 20 TRUNCATED 

OPERATION RESVOR STRUCTWE 2 

PEAK TIME (HRSl PEAK DISCHAXGE (CPS1 PEAK ELEVATIONIPEETI 
13.61 2855.4 1716.64 

HRS MAIN 
4.80 CPS 
6.40 CPS 
8.00 CFS 
9.60 CPS 
11.20 CPS 
12.80 CFS 
14.40 CPS 
16.00 CFS 
17.60 CPS 
19.20 CPS 
20.80 CPS 
22.40 CPS 
24.00 CPS 
25.60 CFS 
27.20 CFS 
28.80 CFS 
30.40 CPS 
32.00 CPS 
33.60 CPS 
35.20 CPS 
36.80 CPS 
38.43 CPS 
40.00 CPS 
41.60 CPS 
43.20 CFS 
44.80 CFS 
46.40 CPS 
48.00 CFS 
49.60 CFS 
51.20 CPS 
52.80 CPS 
54.40 CPS 
56.00 CFS 

ALTEFXkT!? = 5 .  STORM = 4 
hr, DRAINAGE AREA = 20.05 

.13 .29 .54 .92 
6.59 8.87 11.74 15.24 
139 218 249 257 
295 301 307 347 
1632 1883 2093 2322 
2844 2855 2847 2824 
2556 2484 2412 2339 
1998 1942 1891 1843 
1623 1581 1534 1490 
1310 1274 1239 1206 
1087 1066 1045 1026 
951 944 936 926 
875 854 830 806 
677 653 629 607 
521 509 498 487 
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57.60 CPS 288 288 288 288 287 
59.20 CPS 287 286 286 286 286 
60.80 CFS 285 285 285 284 284 
62.40 CPS 283 283 283 283 283 
64.00 CPS 282 282 281 281 281 
65.60 CPS 280 280 280 280 279 
67.20 CPS 279 278 278 278 278 
68.80 CPS 277 277 277 276 276 
70.40 CPS 275 275 274 274 274 
72.00 CPS 273 273 272 272 272 
73.60 CPS 271 270 270 270 269 
75.20 CPS 268 268 268 267 267 
76.80 CPS 266 265 265 265 264 
78.40 CPS 263 263 263 262 262 
80.00 CPS 261 260 260 260 259 
81.60 CFS 258 258 257 257 257 
83.20 CPS 255 255 255 

RUNOFF ABOVE BASEPLOW (BASEFLOW = .OO CPS) 
3.28 WATERSHD INCHES; 42396 CPS-HRS; 

DURATION(HRS1 8 16 24 32 40 48 
PLOW(CPS) 1337 564 309 302 295 288 

DLRLTIONIHRSI 72 75 

3503.6 ACRE-FEET. 

56 64 
280 271 

RUNOFF ABOVE BASEPLOW (BASEPLOW = .00 CFS) 
13.14 WATERSHD INMES; 15772 CPS-HRS; 1303.4 ACRE-FEET. 

OPERATION RUNOPP XSECTION 1 

PEAK TIME (HRSI PEAK DISCfIARGE (CFS) PEAK ELEVATIONLPEETI 
1645.4 (XUNOPP) 
225.3 (RUNOFF1 

(RUNOFPI 
(RUNOFF1 
(RUNOFPI 
(RUNOFPI 
(RUNOPP) 
(RUNOPPI 

RUNOFF ABOVE BASEPLOW (BASEPLOW 1 .OO CPS) 
12.99 WATERSHED INCHES; 10062 CPS-HRS; 831.5 ACRE-FEET. 

FLOW(CFS1 258 255 TRUNCATED 
DURATIOW(HRS1 2 4 6 8 10 12 14 16 
PLOW(CFS) 1359 945 561 359 231 202 152 137 

MECUTIVE CONTROL ENDCMP COMPUTATIONS COMPLETED POR PASS 2 
DURATION(HRS) 18 20 22 
PLOW(CPS1 120 35 0 

MECUTIVE CONTROL COMPUT PROM XSECTION 101 TO STRUCTURE 2 
STARTING TIME = .00 RAIN DEPTH = 15.80 RAIN DURATION = 1.00 
ANT. RUNOPP COND. = 2 MAIN TIME INCREMENT = ,200 HOURS OPERATION ADDHYD XSECTION 1 
ALTERNATE NO. = 5 STORM NO. = 5 RAIN TABLE NO. = 5 

PQA TIME(HRS1 PEAK DISCIIRRGE ICPS) PEM ELEVATION(FEET) 
9.81 4079.1 (NULL1 

OPERATION XUNOPP XSECTION 101 17.12 574.5 (NULL1 
19.22 432.3 (NULL) 

P E W  TIME(iERSl PEAK DISCHRRGE LCPS) PEAK ELElATION(PEET1 21.21 385.5 (NULL1 

9.97 2474.7 (RUNOPP) 23.24 349.2 (NULL) 
19.38 260.1 (RUNOFPI 24.11 344.5 (NULL) 

21.37 231.2 (RUNOPPI 
23.43 207.1 (RUNOFF 1 RUNOPP ABOVE BASEPLOW (BASEFLOW = .00 CPSI 
24.14 201.2 (RUNOPP) 13.08 WATERSHED INCHES; 25834 CPS-HRS; 2134.9 ACRE-FEET. 
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DVRATION(HRS) 2 4 6 8 10 12 14 16 
FLOWICESI 3522 2377 1482 944 625 514 386 350 

DVRATIONIHRSI 18 20 22 24 
PWW(CFS1 319 103 12 0 

"' WARNING - XSECTION 102, INFLOW EXCEEDS MAX TABLE DISCHARGE, 
EXTRAPOlATION USED. *** 

OPERATION REAM XSECTION 102 

PEAK TIME (FIRS1 
10.06 

PEAK DISCHLRGE ICFSI PEAK ELEVATIONIFEETl 

RUNOFF ABOVE BASEFLOW (EASEFLOW = .OO CFSI 
13.08 WATERSHED INCHES; 25834 CFS-HRS: 2134.9 ACRE-FEET. 

OPERATION RUNOFF XSECTION 2 

PEAK TIMEIHRSI 
9.34 

PEAK DISCKXRGE (CFSI 
1635.2 
231.2 
211.6 
179.4 

PEAK ELEVATION(PEET1 
(RUNOFF) 
(RUNOFF) 
(RUNOFF1 
IRUNOFPI 
(RUNOFF) 
IRUNOFPI 
(RUNOPFI 
(RUNOFF1 

RUNOFF ABOVE EASEFLOW (BASEPLOW = .00 CFSI 
12.39 WATERSHED INCHES; 9916 CFS-HRS; 819.5 ACRE-FEET. 
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OPERATION ADDHYD XSECTION 2 

PEAK TIMEIHRSI PEAK DIS-GE ICFS) PEAK ELEVATIONIPEETI 
9.9d 5653.9 (NULL1 

RUNOFF ABOVE BASEPLOW (BASEFLOW = .0O CFSI 
12.88 WATERSHED INCHES; 35750 CFS-HRS; 2954.4 ACRE-FEET. 

DUPdTIONlHRS) 2 4 6 8 10 12 14 16 
FLOWICFS! 4815 3359 2061 1304 855 698 530 491 

DURATIONIHRSI 18 20 22 24 
PLOWICFSI 445 142 13 0 

"* WARNING - XSECTION 103, INPLOW EXCEEDS MAX TABLE DISCilARGE, 
EXTPAPOLATION USED. *.* 

OPERATION REACH XSECTION 103 

PEAK TIMZIHRS) PEAK DISCHARGE(CPS) PEAK ELEVATIONIFEET) 
10.19 5645.6 11.79 
19.39 602.9 2.39 
21.49 532.4 2.21 
23.52 478.3 2.07 
24.34 474.9 2.06 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFSI 
12.88 WATWSHH) INCHES; 35750 CFS-NRS; 2954.4 ACBE-FEET. 

DURATION (FIRS1 2 4 6 8 10 12 14 16 
FLOW(CPS1 4853 3404 2027 1297 869 706 531 492 
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52.00 CPS 103 103 103 103 103 103 
53.60 CPS 102 102 102 102 102 102 
55.20 CPS 102 101 101 101 101 101 
56.80 CPS 101 101 100 100 100 100 
58.40 CFS 99.77 99.66 99.55 99.44 99.32 99.21 
60.00 CPS 98.87 98.76 98.65 98.54 98.43 98.32 
61.60 CPS 97.98 97.87 97.76 97.65 97.54 97.43 
63.20 CPS 97.10 96.99 96.88 96.77 96.66 96.56 
64.80 CPS 96.23 96.11 95.98 95.85 95.72 95.59 
66.40 CFS 95.20 95.07 94.94 94.81 94.68 94.55 
68.00 CPS 94.16 94.03 93.90 93.78 93.65 93.52 
69.60 CPS 93.14 93.01 92.88 92.76 92.63 92.50 
71.20 CPS 92.13 92.00 91.87 91.75 91.62 91.50 
72.80 CPS 89.59 87.01 84.50 82.06 79.70 77.40 
74.40 CFS 71.34 69.55 67.80 66.09 64.43 62.81 
76.00CPS 58.19 56.72 55.29 53.90 52.55 51.22 
77.60 CPS 47.45 46.26 45.10 43.96 42.86 41.78 
79.20 CFS 38.70 37.73 36.78 35.85 34.95 34.07 
80.80CPS 31.56 30.77 30.00 29.24 28.51 27.79 
82.40 CFS 25.90 25144 

RUNOPP ABOVE BASEFLOW (BASEFLOW = .OO CPSI 
12.57 WATERSHED INCHES; 49889 CPS-HRS: 4122.8 ACRE-FEET. 

OPERATION DIVERT XSECTION 104 
OUTPUT U1 WDROGRAPH 

PEAK TIME(HRS1 
8.60 

PEAK DISCHARGE(CPS) PEAK ELEVATION(PEET1 
115.0 .51 

* FIRST POINT OF PLAT PEAK 

RUNOPP ABOVE BASEPLOW (BASEPLOW = .00 CFS) 
1.89 WATERSHED INCHES; 7515 CFS-HRS; 621.1 ACRE-FEET. 
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OUTPUT #2 DIVERTED HYDROGRAPH (XSECTION 0) 

PEAK TIMEIHRSI PEAK DISCHAXGE (CPSI PEAK ELEVATIONIPEET) 
10.91 7307.8 (DIVERT) 

RUNOFP ABOVE BASEPLOW (BASEFLOW = .00 CPSI 
42373 CPS-HRS; 3501.7 ACRE-FEET. 

"* WARNING - XSECTION 104, INSUFFICIENT LOW PLOW RATING, PEAK FLOW LESS THAN 
2ND TABLE VALUE. THIS FJACH ROUTING MAY BE INCORRECT, 
UNLESS NEW RATING TABLE VALUES ARE INSERTED. ... 

OPERnTION REACH XSECTION 104 

PEAK TIME IHRS) PEAK DISCHARGE (CPS) PEAK ELEVATIONIFEET) 
10.00 115.0 ' .51 

* FIRST POINT 08 PLAT PEAK 

RUNOFP ABOVE BASEPLOW (BASEFLOW = .00 CPS) 
1.89 WATERSHED INMES; 7508 CPS-HRS; 620.5 ACR!-FEET. 

DURRTIONLHRS) 72 75 
PLOW(CPS) 39 26 TRUNCATED 

OPERATION RUNOPP XSECTION 4 

PEAK TIME(HRS) PEAK DISCHE-PGEICPS) PEAK ELEVATIONIFEET) 
9.24 3571.8 (RUNOFF) 
17.11 482.9 (RUNOFF) 
17.98 442 .O (RUNOFF) 
19.15 376.0 I RUNO?P ) 

DURATION(HRS1 72 76 
PLOWICPS) 39 25 TRUNCATED 

(RUNOFF) 
IRUNOPPI 
IRUNOPP) 
IRUNOFP) 
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RUNOPP ABOVE BASEPLOW (BASEFLOW = .OO CPSI 
13.14 WATERSHED INCHES; 21539 CPS-HRS; 1780.0 ACICRE-PET. 

DURATIONIHRS) 2 4 6 8 10 12 14 16 
PLOWLCPSI 2928 1946 1248 783 503 424 319 294 

"' WARNING - XSECTION 4 
VOLUME TRUNCATED AT 23.% IN LOCATION 5 ADDING HYDROGRAPHS. "' 

OZEEATION ADDhW XSECTION 4 

PEAK TIME(HRS) 
9.24 

PEAK DISC+IARGE(CPSI 
3686.8 
597.9 
557.0 
491.0 

PEAK ELEVATION(FEET1 
(NULL1 
(NULL) 
(NULL) 
(NULL) 
(NULL1 
(NULL) 
(NULL) 

RUNOPF ABOVE BASEFLOW (BASEPLOW = .00 CPS) 
5.18 WATERSHD INCHES; 29047 CPS-HRS; 2400.4 ACRE-PEET. 

DUWLTION(HRS1 72 79 
FLOW (CFS) 57 26 TRUNCATED 

OPERATION DIVERT XSECTION 104 
OUTPUT tl HYDROGRAPH 

PEAK TINEIFIRSI 
9.00 
17.11 

PEAK DISWARGELCPS) PEAK ELNATION(FEET1 
3454.0 * 8.00 
597.9 2.38 
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FIRST POINT OP PLAT PEAK 

RUNOPP ABOVE BASEFLOW (BASEFLOW = .oo CPSI 
5.15 WATERSHED INCHES; 28888 CPS-HRS; 2387.3 ACICRE-FEET 

DIJPATION(HRS1 8 16 24 32 40 48 56 64 
PLOWI~SI 851 402 115 110 107 103 99 94 

DLIRATION(HRS1 72 79 
PLOW(CPS1 57 26 TRUNCATED 

OUTPUT ii2 DIVERTED WDROGRAPH IXSECTION 0) 

PEEX TIMEIHRSI PEAK DISC:mGE (CPSI PEAK ELEVATIONIFEET: 
9.24 232.8 (DIVERT) 

RUNOPF ABOVE BASEFLOW (BASEFLOW = .OO CPSI 
158 CFS-HRS; 13.1 ACRE-FEET. 

DURRTION(HRS) 2 16 24 32 40 48 56 64 
PLOW(CFS1 851 402 115 110 107 103 99 94 

DURATION(HRS) 72 1 
FLOW(CPSl 57 0 

OPERATION ADDHYD XSECTION 104 

PEAK TIME(HRS) PEAK DISCHARGE(CPS1 PEAK ELEVATIONIPEET) 
10.91 7307.8 14.66 

RUNOFF ABOVE BASEPLOW (BASEFLOW = .OO CPS) 
42532 CPS-HRS; 3514.8 ACRE-FEET, 

DURATIONIHRS) 2 4 6 8 10 12 14 16 
FLOW(CPS1 6226 3995 2115 1403 1122 836 681 557 

DURATIONIHRS) 18 20 21 
PLOWICFS) 212 26 0 

'** WARNING - ROUTING COEFFICIENT (C) EQUALS 1.0, 
CONSIDER S m L W  ?@.IN TIME INCREMENT FOR XSECTION 106. * % *  

OPERATION REACH XSECTION 106 



PEAK TIMEIHRSI PEAK DISCHRRGE(CFS1 PEAK ELEVATIONLFEET) 
3454.0 * 5.62 

597.9 1.78 

19 .15  491.0 1 . 5 9  
21 .07  454.4 1 .52  
22.04 406.9 1 . 3 8  
23.12 435.2 1 . 4 8  
24.03 427.6 1 . 4 5  

FIRST POINT OF PLAT PEAK 

RUNOFP ABOVE BASEPLOW (BASEPLOW = . O O  CPSI 
5.15 WATERSIIED INCHES; 28888 CPS-HRS; 2387.3 ACRE-PET. 

DURATION(HRS1 8 1 6  24 32 40 48 56 64 
PLOWLCFSI 851 402 115 110 107 103 99 94 

DURATION(HRS) 72 79 
FLOWLCPSI 57 26TRUNCATH) 

PFAK TIMEIHRSI PEAK DISCHARGE (CPSI PEAK ELEVATIONIFEETI 
9 .13  6345.7 (NULL) 

(NULLI 
(NULL) 
LNULL) 
im~i 
(NULL) 
(NULL) 
(NULLI 

RUNOPF ABOVE BASEFLOW (BASEPLOW = . O O  CPSI 
6 .70  WATERSHED INCHES; 46217 CFS-HRS; 3819.4 ACRE-PET. 

DLXATION(XRS1 8 1 6  24 32 40 48 56  64 
PLOW(CPS1 1504 632 1 1 5  111 107 103 99 9 4  

DURATION(HRSI 72 79 
PLOW(CPSl 60 26 TRUNCATED 

OPERATION DIVERT XSECTION 106 
OPEPATION RUNOPP SECTION 5 OUTPUT # 1  HYDROGPAPH 

PEAK TIME (HRS) 
9 . 1 3  

17 .05  
1 7 . 9 5  
1 9 . 0 7  

PEAK D I S W G E  LCPSI PEAK ELEVATION (FEETI 
(RUNOFF) 
(RUNOFF) 
(RUNOPF) 
(RUNOFF) 
(RUNOPP) 
IRUNOFFI 

RUNOPP ABOVE BASEFLOW (BASEPLOW = . O O  CPS) 
13 .43  WATERSHED INCHES; 17332 CFS-HRS; 1432.3 ACRE-PEET. 

OPERATION ADDHPD XSECTION 5 

PFAK TIME(HRS1 PEAK DISCHARGE(CFSI PEAK ELEVATIONIFEETI 
9.10 6332.9 8.54 

17.08 984.1 2.48 
17.97 911.6 2.35 
19 .11  791.9 2.13 
21.03 727.2 2.02 
22.01 640 .8  1 . 8 6  
23.08 695.5 1 . 9 6  
24.01 687.2 1 .94  

RUNOPP ABOVE EASEFLOW (BASEPLOW = . O O  CFSI 
6.70 WATERSEED INCHES; 46203 CPS-HRS; 3818.2 ACRE-FEET. 

DIUPATION(XRS1 8 16  24 32 40 48 56 64 
FLOW(CPS) 1504 632 1 1 5  111 107 103 99 94 

DURATION(HRS1 72 79 
PLOWLCFSI 60 26 TRUNCATED 

OUTPUT 12 DIVERTED HYDROGRAPH (XSECTION 01 

PEPX TIME(HRS) PEAK DISCHARGE(CFS1 PEAK ELEVATION (FEET) 
9 .15  46.5 (DNFRT) 
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RUNOFF ABOVE BASEPLOW (BASEPLOW = .00 CPSI 
1 4  CPS-HRS; 1.1 ACRE-FEET. 

DURATIONIHRSI 2 
PLOWICFSI 1504  

DURATIONLHRS) 72 79  
PLOWICPS) 60 26 TRUNCATED 

DURATIONlHRSi 7 2  0  
PLOWICFSI 60 0  OPERATION ADDHYD XSECTION 106  

PEAK TIMELHRSI PEAK DISCHARGE ICFSI PEAK ELEVATIONIPEETI 
10.91 7307.8  9.47 OPERATION RUNOPF XSECTION 6 

PEAK TIME(HRS1 
9 .14  

17.04 
17.95 
19.07 

PEAK DISCHARGEICFSI PEAK ELEVATIONIPEETI HYDROGRAPH POINTS POR ALTH(NATE = 5, smw = 5 
HRS MAIN TIME INC-T = ,200 hr, DRAINAGE AREA = .OO SQ. MI. 
8.40 CPS 0 72 555 1209 1868 3344 4530 5429 

10.00 CFS 6094 6605 6972 7196 7297 7301  7235 7118 
11 .60  CFS 6954 6749 6505 6226 5920 5594 5259 4924 
13 .20  CPS 4600 4289 3995 3714 3452 3209 2987 2784 
14.80 CPS 2596 2423 2262 2115 1 9 8 1  1860  1750 1648 
16.40 CPS 1550 1509 1475 1438 1403 1370  1338 1307 
18.00 CPS 1277 1248 1220 1190 1157 1122  1088 1057 
19.60 CPS 1029 1 0 0 1  973 944 914 886 859 836 
21.20 CPS 817 801  787 772 757 742 728 713 
22.80 CPS 697 681  668 658 650 6 4 1  631  624 
2P.40 CPS 617 606 586 557 5 2 1  480 437 395 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFSI 
12.99 WATERSHED INCHES; 9558 CPS-HRS; 789.9  ACRE-PEET. 

DURATION IHRS) 2 4  6  8  10 1 2  1 4  1 6  
FLOWICPSi 1288 9 0 1  539 342 220 187  148  127 

-~ ~ ~-~ 

26.00 CFS 353 314 277 243 212 183  157 132  
27.60 CPS 110  90 72 55 40 26 13 2  
29.20 CFS . O O  

DURATION(HRS1 1 8  20  22 
PLOWICFSI 117 34  0  RUNOFF ABOVE BASEPLOW (BASEFLOW = .00 CFSI 

42546 CPS-HRS; 3516.0  ACRE-FEET. 

DURATIONIHRSI 2 4  6  8  1 0  1 2  1 4  1 6  
FLOWICPS) 6226 3995 2115 1403 1122 836 6 8 1  557 

OPERATION ADDHYD XSECTION 6 

PEAK TIMEiHRSI PEAK DISCHPRGE ICFSI 
7900.8 
1203.7 
1112.7  

PEAK ELEVATIONIPEETI 
(NULL1 
(NULLI 

DURATIONIHRSI 1 8  20  2 1  
FLOW(CPS1 212 26 0  

LNITLLI 
INULLI 
(NULL1 
(NULL) 

OPERATION RUNOFF XSECTION 7 

PEAK TIMEIHRSI PEAK DISCHPRGE(CPS1 
8 .98  1313 .1  

PEAK ELEVATIONLFEETI 
(RUNOFF1 
IRUNOPP) 
(RUNOFPI 
IRUNOPP) 

(NULL1 
INULLI 

RUNOFF ABOVE EASEFLOW IBASEFLOW = .00 CPS) 
7 .30  WATERSHED INCHES; 55759 CFS-HRS; 4608.0 ACE%-FEET. 
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RUNOFF ABOVE BASEPLOW IBASEPLOW = -00 CFSI 
8.49 WATERSHW INCHES; 21672 CPS-HRS; 1791.0 ACRE-FEET 

OPERATION RUNOPP 

PEAK TIMEIHRSI 

XSECTION 

PEAK DISCHARGE ICES1 
1990.4 
265.6 
242.8 
206.3 
185.8 
160.2 

PEAK ELWATIONIFEETI 
:RUNOFF) 
(RUNOFF) 
(RUNOFPI 
IRUNOPP) 
IRUNOPPI 

RUNOFF ABOVE BASEFLOW IBASEFLOW = .00 CFSI 
13.43 WATERSHW INCHES; 12047 CFS-HRS; 995.5 ACRE-FEET. 

DURATIONlHRSl 2 4 6 8 10 12 14 16 
FLOW(CFS1 1628 1089 689 432 288 235 183 162 

DURATIONIHRSI 18 20 22 22 
FLOW(CFS1 147 58 1 0 

OPERATION ADDHYD XSECTION 109 

PEAK TIMEIHRSI PEAK DISCFARGE ICFSI PEAK ELEVATIONIFEET) 
9.2d 3905.4 1781.91 

RDNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFSI 
9.78 WATERSHED INCHES; 33720 CFS-HRS; 2786.6 ACRE-FEET. 
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DURATIONIHRSI 3 6 9 12 15 18 21 24 
PLOWICPS) 3276 2497 1360 868 625 560 77 1 

DURATIONIHWI 25 
FLOWICPSI 0 

OPERATION DIVERT XSECTION 109 
OUTPUT U1 HYDRCGFAPH 

PEAK TIMEIHRS) PEAK DISCHARGE ICPSI PEAK ELEVATIONIFEET) 
7.60 2546.0 * 1776.67 
17.10 1000.1 1770.70 
19.29 750.2 1769.73 
21.25 668.5 1769.38 
23.31 600.7 1769.06 
2P.13 593.1 1769.02 .. .. 

FIRST POINT OF FLAT PEAK 

RUNOFF ABOVE BASEPLOW IBASEFLOW = .OO CPS) 
8.49 WATERSWD INCHES; 29289 CFS-HRS; 2420.4 ACRE-FEET. 

DURATIONIHRSI 3 6 9 12 15 18 21 24 
FLOWICPS) 2546 2497 1360 868 625 560 77 1 

DUPATION(HRS1 25 
PLOWICFSI 0 

OUTPUT X2 DIVERTED HYDROGRAPH IXSECTION 01 

PERK TIMEIHRSI PEAK DISCWGE (CFS) PEAK ELEVATION(FEET) 
9.24 1359.4 (DIVERT) 

RTJNOFP ABOVE BASEFLOW IBASEFLOW = .OO CFSI 
4431 CFS-XRS; 366.2 ACRE-FEET. 

DUPATION(HRS1 2 4 6 
FLOW(CFS) 997 446 0 

"* WARNING - ROUTING COEFFICIENT LC1 EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INCREMENT FOR XSECTION 108. *** 

OPERATION REACH XSECTION 108 
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RUNOFF ABOVE BASEPLOW (BASEFLOW = .00 CFS) 
13.71 WATERSHED INCHES: 16988 CPS-HRS; 1403.9 ACRF-FEET. DURATIONIHRS) 3 6 9 12 15 18 21 24 

FLOW(CPS1 4529 3368 1892 1224 856 761 133 2 

DIIRATION(HRS) 18 20 22 22 
FLOWICPS) 202 92 2 0 

OPERATION ADDHYD XSECTION 109 

I OPERATION ADDXYD XSECTION 108 PEAK TIME(HRS1 PEAK DISCmGE (CFSI PEAK ELWATIONIFEETI 
9.66 4553.9 1784.42 

I 
HYDROGRAPH POINTS FOR ALTERNATE = 5, STORM = 5 

HRS MAIN TIME INCREMEKT = .ZOO hr, DRAINAGE AREA = .00 SQ.NI. 
7.40 CPS 0 231 840 1342 1806 2359 2874 3416 
9.00 CPS 3969 4347 4503 4551 4538 4485 4375 4133 
10.60 CPS 3882 3656 3455 3248 2950 2655 2323 1969 
12.20 CPS 1651 1316 1025 770 543 343 123 0 
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RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CPS) 
15535 CPS-HRS; 1283.9 ACRE-FEET 

DURATIONIHRSI 2 4 6 
FLOW(CFS1 3455 1651 0 

OPERATION DIVERT XSECTION 108 
OUTPUT U1 HYDROGRAPH 

PEAK TIME(HRS) PEAK DISCHPSGE(CPS1 PEAK ELEVATION(FEET1 
9.00 5253.0 ' 1764.50 
17.01 1372 .5 1759.10 
17.91 1275.2 1758.91 
19.13 1036.4 1758.38 
21.12 921.0 1758.10 
21.93 838.0 1757.90 
23.14 836.4 1757.89 
24.01 831.0 1757.88 

FIRST POINT OF PLAT PEAK 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CPS) 
9.86 WATERSHED INCHES; 46228 CFS-HRS; 3820.3 ACRE-FEET. 

DURATION(HRS) 3 6 9 12 15 18 21 24 
FLOWICFS) 4529 3368 1892 1224 856 761 133 2 

DUPATION(HRS1 25 
PLOW(CFS) 0 

OUTPUT 12 DIVERTED HYDROGRAE'H (XSECTION 01 

PPZK TIME(HRSI PEAK DISCHRRGE ICFSI PEAK ELEVATION(FEET1 
9.11 119.7 (DIVERT) 

*" WRRNING - STRUCTURE 0, MAIN TIME INCREMENT TOO LARGE, COMPUTED PEAK 
( 119.74) EXCEEDS AhTACENT COORDINATE ( 110.611 BY 8 8 .  *" 

RUNOFF ABOVE BASEFLOW (BASEPLOW = .OO CPSI 
49 CFS-HIS; 4.1 ACRE-FEET 

DURATION(HRS) 2 6 9 12 15 18 21 24 
PLOWICPS) 4529 3368 1892 1224 856 761 133 2 

"' WIIRNING - XSECTION 107, INFLOW EXCEEDS MAX TABLE D I S W G E ,  
EXTRAPOLATION USED. *** 

OPERATION REACH XSECTION 107 

PEAK TIME(HRS) 
9.57 

PERK DISCHARGE (CFSI PEAK ELEVATION(FEET1 
5251.5 1762.11 
1372.9 1756.01 
1032.7 1755.07 

FNDROGRRPX POINTS FOR ALTERWAlX = 5, SMRM = 5 
HRS MAIN TIME INCREMENT = ,200 hT, DRAINAGE AREA = 7.26 SQ.MI. 
7 PO CPS . I 0  1.0 1.97 7.60 19.98 31.32 61.49 95.06 - . . . . . . . .. - ~ -~ ~ 

4.40 CPS 131 182 233 324 426 539 683 815 ~ ~ 

6.00 CFS 969 1121 1321 1621 1910 2263 2618 3008 
7.60 CFS 3506 3878 4141 4330 4507 4744 4899 5121 
9.70 CFS 5222 5246 5251 5241 5189 5141 5052 4896 -.- --- -  ~-~ ~~ ~ 

10.80 CFS 4798 4710 4646 4556 4408 4306 4151 4020 
12.40 CPS 3911 3779 3699 3615 3551 3487 3396 3306 
14.00 CFS 3206 3051 2884 2699 2540 2380 2236 2116 
15.60 CPS 2007 1919 1816 1716 1616 1500 1407 1371 
17.20 CPS 1372 1364 1327 1289 1273 1271 1235 1135 
18.80 CPS 1039 1010 1025 1032 1008 975 925 872 
20.40 CPS 838 831 838 866 902 914 886 851 -~ -~ ~ - -  

22.00 CFS 837 837 822 775 734 753 804 827 
23.60 CFS 794 754 771 817 796 650 494 352 
2 5 . 2 0  CPC 2?R 158 103 68 44 29 19 12 . . . . . . . . .. ~ - ~ 

26.80 CFS 7.95 5.19 3.38 2.22 1.47 .97 .64 .43 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CPSI 
9.86 WATERSHED INCHES; 46231 CFS-HRS; 3820.5 ACRE-FEET. 

DURATION(HRS1 25 
FLOWICFSI 0 

OPERATION ADDHYD XSECTION 107 

DURATIONIHRSI 1 
FLOWICFSI 0 
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6 3 . 6 0 ' ~ ~ ~  97.03 96.92 96.81 96.70 96.60 96.49 96.38 96.27 
65.20 CPS 96.15 96.03 95.90 95.76 95.63 95.50 95.37 95.24 
66.80 CPS 95.11 94.98 94.85 94.72 94.60 94.47 94.34 94.21 

PEAK TIME IHRSI 
9.20 
17.01 
17.93 
19.08 
21.07 
21.96 
23 .lo 

PEAK DISCHARGE(CPS1 PEAK ELEVATIONIPEET) 
14388.5 1772.98 
2757.5 1758.77 
2562.3 1758.44 

. . . . .. - - -- 

68.40 CFS 94.08 93.95 93.82 93.69 93.57 93.44 93.31 93.18 
70.00 CPS 93.06 92.93 92.80 92.68 92.55 92.42 92.30 92.17 
71.60 CPS 92.04 91.92 91.79 91.67 91.54 91.42 91.29 90.04 
73.20 CPS 87.82 85.39 82.96 80.57 78.25 76.00 73.94 72.04 
74.80 CFS 70.22 68.45 66.72 65.04 63.41 61.81 60.26 58.74 
76.40 CPS 57.26 55.82 54.42 53.05 51.71 50.41 49.14 47.91 
78.00 CPS 46.70 45.53 44.38 43.26 42.18 41.12 40.08 39.07 
79.60 CPS 38.09 37.13 36.20 35.28 34.40 33.53 32.69 31.87 
81.20 CPS 31.06 30.28 29.52 28.78 28.05 27.35 

HRS MAIN TIHE INCREMENT = ,200 hr, DRAINAGE AREP. = 20.05 SQ.MI. 
2.80 CFS 0 1 5 16 36 87 156 241 
4.40 CPS 350 458 651 853 1092 1378 1634 1948 
6.00 CPS 2235 2679 3297 3869 4602 5276 6124 7165 

RUNOFF ABOVE BASEFLOW IBRSEPLOW = .OO CFS) 
8.47 WATERSHED INWES; 109648 CFS-HRS; 9061.3 ACE-FEET. 

DURATiON(HRSI 8 16 24 32 40 48 56 64 
PWW(CPS) 4520 1717 116 111 107 103 99 94 

DURATIONLHRS) 72 79 
FLOW(CPS1 62 27 TRUNCATED 

*" MESSAGE - RESERVOIR ROUTING, STRUCTURE 2, TRUNCATED AT 400 POINTS 
WITH 678.64 AC-FT L .05 WATERSHED INCHES) FLOOD STORAGE 
REMAINING IN RESERVOIR AT ELEV. 1706.02. *.* 

7.60 CPS 
9.20 CPS 
10.80 CFS 
12.40 CPS 
14.00 CPS 
15.60 CPS 
17.20 CPS 
18.80 CFS 
20.40 CFS 
22.00 CFS 
23.60 CFS 

OPEBATION RESVOR STRUCTURE 2 

PEAK TIMEIHRSI PEAK DISCHhRGEICPS) PEAK ELEVATIONLFEET) 
11.69 , 10142.8 1722.34 

25.20 CFS 358 274 219 183 159 144 134 127 
26.80 CPS 123 120 118 117 116 116 116 115 
28 40 CPS 115 115 115 115 115 114 114 114 
30.00 CPS 114 113 113 113 113 113 113 113 
31.60 CFS 113 113 113 113 112 112 112 112 
33.20 CFS 112 112 112 112 112 112 111 111 
34.80 CFS 111 111 111 111 111 111 111 111 
36.40 CFS 110 110 110 110 110 110 110 110 
38.00 CFS 110 110 110 109 109 109 109 109 
39.60 CFS 109 109 109 109 109 109 108 108 
41.20 CFS 108 108 108 108 108 108 108 108 
42.80 CPS 107 107 107 107 107 107 107 107 
44.40 CFS 107 107 107 106 106 106 106 106 
46.00 CPS 106 106 106 106 106 106 105 105 
47.60 CPS 105 105 105 105 105 105 105 105 
49.20 CFS 105 104 104 104 104 104 104 104 
50.80 CPS 104 104 104 104 104 103 103 103 

HYDROGRAPH POINTS FOR ALTERNATE = 5, STORM = 5 
HRS MAIN TIME INCREMENT = ,200 hr, DRAINAGE AREA = 20.05 SQ.MI. 
3.00 CFS .OO .01 .03 .08 .20 .44 .82 1.40 
4.60 CFS 2.19 3.27 4.74 6.63 9.03 11.96 15.45 19.51 
6.20 CFS 21 21 63 136 219 249 258 269 
7.80 CFS 280 290 300 310 656 1369 2358 3555 
9.40 CPS 4632 5596 6453 7262 7987 8577 9044 9414 
11.00 CPS 9706 9928 10069 10136 10132 10061 9938 9770 
12.60 CPS 9569 9349 9118 8880 8632 8377 8122 7870 
14.20 CPS 7619 7360 7095 6826 6576 6335 6097 5867 
15.80 CPS 5640 5417 5196 4976 4759 4555 4374 4211 
17.40 CFS 4057 3909 3772 3649 3534 3411 3280 3153 
19.00 CFS 3045 2952 2863 2774 2685 2595 2507 2426 
20.60 CPS 2356 2297 2252 2214 2175 2131 2093 2065 
22.20 CFS 2038 2007 1971 1939 1918 1903 1885 1861 
23.80 CFS 1839 1826 1815 1784 1730 1659 1579 1495 
25.40 CPS 1409 1324 1242 1164 1090 I021 963 926 
27.00 CPS 890 855 822 790 760 731 704 677 
28.60 CPS 652 628 605 583 562 543 531 519 

52.40 CFS 
54.00 CFS 
55.60 CFS 
57.20 CFS 
58.80 CFS 
60.40 CPS 
62.00 CPS 
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30.20 CPS 
31.80 CPS 
33.40 CPS 
35.00 CPS 
36.60 CPS 
38.20 CPS 
39.80 CPS 
41.40 CPS 
43 .OO CPS 
44.60 CPS 
46.20 CPS 
47.80 CPS 
49.40 CPS 
51.00 CPS 
52.60 CFS 
54.20 CPS 
55.80 CPS 
57.40 CPS 
59.00 CPS 
60.60 CPS 
62.20 CPS 
63.80 CFS 
65.40 CPS 
67.00 CFS 
68.60 CPS 
70.20 CPS 
71.80 CPS 
73.40 CPS 
75.00 CPS 
76.60 CPS 
78.20 CFS 
79.80 CFS 264 264 264 263 263 263 262 262 
81.40 CFS 262 261 261 261 260 

RUNOFF ABOVE BASEFLOW (BASEPLOW = .OO CPSI 
7.84 WATER- INCAES; 101444 CFS-HRS; 8383.3 ACE-FEET. 

D~TION(HXSI 72 75 
FLOWICPSI 265 260 TRUNCATED 

EXECUTIVE CONTROL ENDCMP COMPUTATIONS COMPLETED FOR PASS 3 
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SUMMARY TABLE 1 SUMMARY TABLE 1 

SELECTED RESULTS OF STANDARD ANC EXECUTIVE CONTROL I N  ORDER PERFORMED. 
A CEUIACTER FOLLOWING THE PEAK DISCHARGE TIME ANC RATE ICPSI INDICATES: 

F-FIAT TOP HYDROGRRPH T-TRUNCATED HYDROGRAPH R-RISING TRUNCATED HYDROGRAPH 

S2ii:Ts': h l r J L T ;  ;F STL<CA=.'I L':: M:U?: ' /Z  cl::?,;: I:: CXClX FER53RYZC. 
A CULU\:TR I?L13rlIN; Zi5 ?ELK 31SC2ARGZ TI145 313 RXTI C?S I X I I C A T ? ;  

Y-?'_IT ?>P :TiCi^%?\A?ti T-3CXCATED :InRCS;hI:3 R-RISINZ TiU!1^_4T23 -iY?iC;??&PY 

XSECTIONI STANDARD P W [  DISCHARGE 
STR,JC-E CONTROL DRAINAGE P\UNOFF .........-------------------------.- 

I D  OPERATION AEEA AMOUNT ELEVATION TIME RATE RATE 

XSECTIONI STANDARD PEAK DISCHARGE 
STRUCTURE CONTROL DRAINXE RUNOFF .................................. 

I D  OPERATION AREA AMOUNT ELEVATION TIME BATE RATE 
(SQ M I )  ( IN1 (PTI (HR) (CPSI (Gal 

RAINPALL OF 7 . 0 6  inches AND 2 4 . 0 0  hr  DURATION, BEGINS AT . O  hrs 
RAINTABLE NinaBER 5 ,  ARC 2 ALTERNATE 5 STORM 4 

ALTERNATE 5 STORM 4 XSECTION 0 DIVERT . D O  .OO --. . O O  0 """" 
XSECTION 6 RUNOFF 1 . 1 4  4 . 6 4  --- 9 . 4 9  5 6 2  4 9 3 . 0  
XSECTION 6 ADDHYD 1 1 . 8 3  3 . 2 4  ..- 9 . 5 7  2 9 9 4  2 5 3 . 1  
XSECTION 1 0 6  ADDHYD . O O  3 . 2 4  3 . 0 5  1 3 . 2 4  1 3 7 5  ""'*** 

XSECTION 1 0 1  RUNOFF 1 . 8 6  4 . 7 5  -.. 1 0 . 2 7  9 0 8  488 .2  
XSECTION 1 RUNOFF 1 . 2 0  4 . 6 4  --- 9 .92  5 9 0  4 9 1 . 7  
XSECTION 1 ADDHYD 3 . 0 6  4 . 7 0  ... 1 0 . 1 2  1 4 9 2  4 8 7 . 6  

~ - 

XSECTION 7 RUNOFF . 9 6  4 . 2 0  -.- 9 . 9 0  4 3 5  4 5 3 . 1  ~ - - - ~ - -  ~~ 

XSECTION 1 0 2  REACH 3 . 0 6  4 7 0  4 . 4 1  1 0 . 3 6  1 4 8 9  4 8 6 . 6  
XSECTION 2 RUNOFF 1 . 2 4  4 . 2 0  --- 9 . 9 8  5 5 4  4 4 6 . 8  XSECTION 7 ADDHYD 1 2 . 7 9  3 . 3 2  ... 9 . 6 1  3 4 2 1  2 6 7 . 5  

XSECTION 1 3  RUNOFF . 4 6  4 . 5 2  .-. 9 . 5 1  2 2 0  4 7 8 . 3  
XSECTION 2 ADDHYD 4 . 3 0  4 . 5 6  ... 1 0 . 2 2  2 0 3 2  4 7 2 . 6  XSECTION 1 1 3  REACH . 4 6  4 . 5 2  1 7 6 6 . 7 3  1 0 . 2 9  2 1 3  4 6 3 . 0  

XSECTION 1 2  RUNOFF . 8 7  4 . 5 3  ... 9 . 9 4  4 1 7  4 7 9 . 3  
XSECTION 1 1 2  ADDHYD 1 . 3 3  4 . 5 3  1 7 6 9 . 1 8  1 0 . 0 9  6 2 6  4 7 0 . 7  

XSECTION 1 0 3  REACH 4 . 3 0  4 . 5 6  5 . 4 6  1 0 . 4 6  2 0 2 8  4 7 1 . 6  
XSECTION 3 RUNOFP 1 . 8 5  4 . 7 5  ... 1 0 . 0 5  9 2 0  4 9 7 . 3  
XSECTION 3 ADDHYD 6 . 1 5  4 . 6 1  ... 1 0 . 3 4  2 9 3 0  4 7 6 . 4  
STRUCTURE 1 RESVOR 6 . 1 5  4 . 2 4  1 8 0 1 . 4 8  1 3 . 2 4  1 4 9 0  2 4 2 . 3  XSECTION 1 1 2  REACH 

XSECTION 11 RUNOFP 
XSECTION 111 RDDRID XSECTION104 DIVERT 6 . 1 5  1 . 8 1  . 5 1  1 0 . 8 0 F  1 1 5 F  1 8 . 7  

XSECTION 0 DIVERT . O O  1 . 8 1  ... 1 3 . 2 4  1 3 7 5  """" XSECTION 111 REACH 
XSECTION 1 0  RUNOFF XSECTION 1 0 4  REACH 6 . 1 5  1 . 8 1  . 5 1  1 2 . 2 0 F  1 1 5 F  1 8 . 7  

XSECTION 4 RUNOFF 2 . 5 4  4 . 7 5  .-- 9 . 6 2  1 2 8 0  5 0 3 . 9  
XSECTION 4 ADDHYD 8 . 6 9  2 . 6 7  ... 9 . 8 1  1 3 7 7  1 5 8 . 5  XSECTION 1 1 0  ADDHYD 

XSECTION 1 1 0  DIVERT 
XSECTION 0 DIVERT 
XSECTION 1 0 9  REACH 

XSECTION 1 0 4  DIVERT 8 . 6 9  2 . 6 7  4 . 1 8  9 . 8 1  1 3 7 7  1 5 8 . 5  
XSECTION 0 DIVERT .OO .OO ... . O O  0 """" 
XSECTION 1 0 4  ADDHYD .OO .OO 4 . 1 8  1 3 . 2 4  1375"""" XSECTION 9 RUNOFF 
XSECTION 1 0 6  REAM 8 . 6 9  2 . 6 7  3 . 0 6  9 . 8 1  1 3 7 7  1 5 8 . 5  
XSECTION 5 RUNOFF 2 . 0 0  4 . 9 7  ... 9 . 2 6  1 0 6 7  5 3 3 . 5  XSECTION 1 0 9  ADDHYD 

XSECTION 1 0 9  DIVERT 
XSECTION 0 DIVERT 
XSECTION 1 0 8  REACH 
XSECTION 8 RUNOFF 

XSECTION 5 ADDHYD 1 0 . 6 9  3 . 1 0  ... 9 . 5 8  2 4 3 1  227 .4  
XSECTION 1 0 6  DIVEQT 1 0 . 6 9  3 . 1 0  4 . 4 5  9 . 5 8  2 4 3 1  2 2 7 . 4  

XSECTION 1 0 8  ADDFID 7 . 2 6  4 . 7 9  1 7 6 2 . 2 3  1 0 . 1 0  3 4 9 1  4 8 0 . 9  
XSECTION 1 0 9  ADDHYD .OO 4 . 7 9  ... . 0 0  0 ***"*" 
XSECTION 1 0 8  DIVERT 7 . 2 6  4 . 7 9  1 7 6 2 . 2 3  1 0 . 1 0  3 4 9 1  4 8 0 . 9  
XSECTION 0 DIVERT . D O  .OO .-. . o o  0 ""**" 
XSECTION 1 0 7  REACH 7 . 2 6  4 . 7 9  1 7 5 9 . 8 8  1 0 . 3 7  3 4 7 6  4 7 8 . 8  
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m R Y  TABLE 1 SUMMARY TABLE 1 
.--.----------- ............... 

SELECTED RESULTS OF STMDARD AND EXECUTIVE CONTROL I N  ORDER PERFOEMED. SELECTED RESULTS OF STANDARD AND EXENTIVE CONTROL I N  ORDER PERFORMED. 
A CHARACTER FOLLOWING THE PEAK DISCHARGE TIME AND RATE ICPSI INDICATES: A CHARACTER FOLLOWING THE PEAK DISCHARGE TIME AND RATE (CPSI INDICATES: 

F-FLAT TOP HYDROGRAPH T-TRUNCATED KPDROGRAPN R-RISING TRUNCATED HYDROGRAPH F-FLAT TOP HYDROGRAPH T-TRUNCATED HYDROGRAPH R-RISING TRUNCATED HYDROGRAPH 

XSECTIONl ST- PEAK DISCHAF.GE XSECTIONI STANDARZ PEAK DISCHARGE 
STI(UCrnE CONTROL DRAINAGE RUNOFF .................................... STRUCTURE CONTROL D R A I W E  RUNOFF ---.-------------------------------- 

I D  OPSATION AREA AMOUNT ELEVATION TIME RATE RATE I D  OPERATION AREA AMOUNT ELEVATION TIME RATE RATE 
(SQ MI1 ( IN)  LFTI (HRI LCPSI ICSMI (SQ MI1 (IN1 (FTI (HR) (CFSI (CSMI 

ALTERNATE 5 STORM 4 
........................... 

XSECTION107 ADDHYD 2 0 . 0 5  3 . 8 5  1 7 6 3 . 9 5  10 .06  6796 3 3 9 . 0  
STRUCTURE 2 RESVOR 20.05 3 . 2 8  1716 .64  1 3 . 6 1  2855 1 4 2 . 4  

RAINFALL OF 1 5 . 8 0  inches AND 24.00 hr  DURATION, BEGINS AT . O  hrs .  

ALTERNATE 5 STOR? 5 
........................... 

... XSECTION 1 0 1  RUNOFF 1 . 8 6  1 3 . 1 4  9 .97  2475 1330 .6  
XSECTION 1 RUNOFF 1 . 2 0  1 2 . 9 9  -.. 9.40 1645  1 3 7 0 . 8  

... XSECTION 1 ADDHYD 3 . 0 6  1 3 . 0 8  9 .81  4079 1 3 3 3 . 0  
XSECTION 102  REACH 3 . 0 6  1 3 . 0 8  9 .07  10 .06  4073 1 3 3 1 . 0  

... XSECTION 2 RUNOFF 1 . 2 4  1 2 . 3 9  9 .34  1 6 3 5  1 3 1 8 . 5  

XSECTION 2 ADDHYD 4 . 3 0  1 2 . 8 8  --- 9 . 9 4  5654 1 3 1 4 . 9  
XSECTION 1 0 3  REACH 4 . 3 0  1 2 . 8 8  1 1 . 7 9  1 0 . 1 9  5646 1313.0  

... XSFCTTON 3 RUNOFF 1 . 8 5  1 3 . 1 4  9 . 6 6  2515 1359 .5  .................. - ~~ - -~ 

... XSECTION 3 ADDHYD 6 . 1 5  1 2 . 9 6  1 0 . 0 7  8107 1318.2  

ALTEiWATE 5 SMRM 5 
........................... 

... XSECTION 6 ADDHYD 1 1 . 8 3  7 . 3 0  9 .12  7 9 0 1  667.9  
XSECTION 106  ADDHYD . O O  7 . 30  9 . 4 7  1 0 . 9 1  7308  '**'***' 

... XSECTION 7 RUNOFF .96  12 .38  8 .98  1313  1 3 6 7 . 7  

... XSECTION 7 ADDHYD 12 .79  7 . 6 8  9 .09  9 2 4 1  722 .5  
XSECTION 1 3  RUNOFF .46  1 2  . 8 4  ..- 9 . 0 7  643  1 3 9 7 . 8  

XSECTION 113  REACH . 4 6  1 2 . 8 4  1 7 6 9 . 0 5  9 . 8 9  6 0 0  1 3 0 4 . 3  
... XSECTION 12  RUNOFF . 8 7  1 2 . 8 4  9 . 4 0  1 1 8 0  1 3 5 6 . 3  - - 

XSECTION 112 ADDHYD 1 . 3 3  1 2 . 8 4  1 7 7 3 . 6 5  9 . 5 7  1 7 6 5  1 3 2 7 . 1  
XSECTION 112 REACli 1 . 3 3  1 2 . 8 4  1 7 7 3 . 4 9  1 0 . 2 3  1 7 2 4  1 2 9 6 . 2  
XSECTION 11 RUNOFF 1 . 9 6  1 2 . 8 5  --- 9 . 4 2  2655  1 3 5 4 . 6  

XSECTION 111 ADDHYD 3 .28  1 2 . 8 5  1 7 8 3 . 4 1  9 .85  4293  1 3 0 8 . 8  
XSECTION 111 RFAM 3 .28  12 .85  1 7 8 3 . 4 1  9 . 8 5  4293  1 3 0 8 . 8  

... XSECTION 10  RUNOFF .67  12  .84  9 . 6 7  895  1 3 3 5 . 8  ~ ~ 

... XSECTION 1 1 0  ADDHYD 3 . 9 5  1 2 . 8 5  9 . 8 1  5184 1 3 1 2 . 4  
XSECTION 1 1 0  DIVERT 3 . 9 5  8 .49  .-- 7 . 6 0 F  1915F  484 .8  

STRUCTURE 1 RESVOR 6 . 1 5  1 2 . 5 7  1 8 0 3 . 9 0  1 0 . 9 1  7423 1207.0  
... XSECTION 0 DIWRT . O O  8 . 49  9 . 8 1  3269 '***"*' 

XSECTION 104  DIVERT 6 . 1 5  1 . 8 9  . 5 1  8 .60F  115F  18 .7  
... XSECTION 0 D n r W T  . O O  1 . 8 9  1 0 . 9 1  7308 ***'**" 

XSECTION 1 0 4  REACH 6 . 1 5  1 . 8 9  . 5 1  10 .00F  1 1 5 8  1 8 . 7  
XSECTION 4 RUNOFF 2 . 5 4  13 .14  --. 9.24 3572 1406.3  
XSECTION 4 ADDHYD 8 . 6 9  5 . 1 8  -.. 9.24 3687  424 .3  

XSECTION 104  DIVERT 8 . 6 9  5 .15  8 . 0 0  9 . 0 0 F  3454F 3 9 7 . 5  
XSECTION 0 DIVERT . O O  5 . 1 5  ..- 9 . 2 4  233 """** 
XSECTION 104  ADDHYD . O O  5 .15  14 .66 1 0 . 9 1  7308 ""'-" 
XSECTION 1 0 6  REACH 8 . 6 9  5 .15  5 .62  9.OOF 34548  3 9 7 . 5  

... XSECTION 5 RUNOFF 2 . 0 0  1 3 . 4 3  9 . 1  2892 1 4 4 6 . 0  

XSECTION 5 ADDHYD 1 0 . 6 9  6 . 7 0  ..- 9 . 1 3  6346 593 .6  
XSECTION 1 0 6  DIVERT 1 0 . 6 9  6 . 7 0  8 . 5 4  9 .10  6333 592 .4  

... XSECTION 0 DIVERT . O O  6 . 7 0  9 . 1 5  47 """" 
XSECTION 6 RUNOFF 1 . 1 4  12 .99  --- 9 .14  1 6 0 1  1 4 0 4 . 4  

XSECTION 109 REACH 3 . 9 5  8 . 4 9  1 7 7 4 . 2 3  9 . 0 0 F  1915F  4 8 4 . 8  
XSECTION 9 RUNOFF 1 . 3 9  1 3 . 4 3  ..- 9 . 2 4  1 9 9 0  1 4 3 1 . 7  
XSECTION 109  ADDHYD 5 . 3 4  9 .78  1 7 8 1 . 9 1  9 . 2 4  3905  731 .3  
XSECTION 109  DIVERT 5 . 3 4  8 .49  1 7 7 6 . 6 7  7 .60P  25468  476 .8  

XSECTION 0 DIVWT .00 8 .49  --- 9 . 2 4  1 3 5 9  **""" 
XSECTION 108  REACH 5 . 3 4  8 . 4 9  1 7 6 1 . 0 3  7 . 6 0 F  2546F 4 7 6 . 8  
XSECTION 8 RUNOFF 1 .92  1 3 . 7 1  ..- 9 .11  2827  1 4 7 2 . 4  
XSECTION 108  ADDHYD 7.26 9 . 8 7  1 7 6 4 . 6 6  9 . i i  5373 7 4 0 . 1  
XSECTION 109  ADDHYD . O O  9 . 8 7  1 7 8 4 . 4 2  9 . 6 6  4554  **""'* 

XSECTION 1 0 8  DIVERT 7 .26  9 . 8 6  1 7 6 4 . 5 0  9 . 0 0 F  5253F 7 2 3 . 6  
... XSECTION 0 DIVERT . O O  9 . 8 6  9 . 1 1  1 2 0  """" 

XSECTION 1 0 7  REACH 7 . 2 6  9 . 8 6  1 7 6 2 . 1 1  9 . 5 7  5 2 5 1  723 .3  
XSECTION 1 0 7  ADDHYD 2 0 . 0 5  8 . 4 7  1 7 7 2 . 9 8  9 . 2 0  14388  7 1 7 . 6  
STRUCTURE 2 RESVOR 2 0 . 0 5  7 . 8 4  1 7 2 2 . 3 4  1 1 . 6 9  10143  505.9  



SUMMRRY TABLE 2 

MODIFIED A m - K I N  REACH ROUTING I N  ORDER P E R F O W D .  
QUESTION MARX L?) APTER: OUTFLOW PEAK - MAX. NUMBER ROUTING ITERATIONS USED, 

LENGTH FACTOR - VALUE k' GREATER THAN 1 . 0 ;  
A T - K I N  COEFP - VALUE C GREATER WAN 0 . 6 6 7 .  

HYDROGRAPH INFORMATION ROUTING PARAMETERS 
....................................................... 

FLOOD INFLOW OUTFLOW Q-A EQ. PEAK A m -  
XSEC -= p p . 1 ~  ................................. LENGTH RATIO KIN 

I D  LENGTH LENGTH PEAK TIME PEAK TIME COEPP POWER FACTOR Q / I  COEPP 
LET) LET) ICPS) (HRl ICFSl LHRl (Xi (MI lk'i IQ*) (Cl  

BASEFLOW I S  . O  CFS 

ALTHUWTE 5 STORM 1 

ALTERNATE 5 STORM 4 

ALTERNATE 5 STORM 5 
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SUMMRRY TABLE 2 
............... 

MODIFIED ATT-KIN REACH ROUTING I N  ORDER PERFORMED. 
QUESTION MARK I? )  AFTER: OUTFLOW PEAK - MAX. NUMBER ROUTING ITERATIONS USED; 

LENGTH FACTOR - VALUE k* GREliTER THAN 1 .O; 
A T - K I N  COBPP - VALUE C GREATER THAN 0 . 6 6 7 .  

HYDRCGRAPH INFORMIITION ROUTING P-TERS 
...................... 

FLOOD INFLOW OUTFLOW Q-A EQ.  PEAK A m -  
XSEC p m I N  ................................. LENGTH U T I O  KIN 
~~~ - ~ -~ ~ ~-~~ ~~~~ ~ ~ ~ -~ 

I D  LENGTH LENGTH PEAK TIME PEAK TIME COEPF POWER FACTOR Q / I  COEPF 
IFTI LFTI LCFSl LHR) ICFS) LHRI LX) LM) I *  LQ'l LC) 

ALTERNATE 5 STORM 5 



2 XSECW 1 1 3  1 . 0  
8 1 7 6 3 . 6  
8 1 7 6 4 . 6  
8 1 7 6 5 . 6  
8 1766 .6  
8 1767 .6  

9 ENDTBL 
3 STRUCT 
8 
8 
8 
8 
8 

8 
9 ENDTBL 
2 XSECTN 1 0 8  

8 
9 ENDTBL 
3 STRUCT 
8 

8 
9 ENDTBL 
2 XSECTN 1 0 9  
8 

9 ENDTBL 
2 XSECTN 111 
8 

6 RUNOFF 1 1 0 1  5 1 . 8 6  
6 RUNOFF 1 1 6 1 . 2  
6 ADDhW 4 1 5 6 7 

9 RiDTBL 
2 XSECTN 1 1 2  
8 
8 

~ ~ ~ - - ~ ~ ~ -  ~ 

6 REACH 3 1 0 2  7 5 2500.  
6 RUNOFF 1 2 6 1 . 2 4  
6ADDHYD4 2 5 6 7  
6 FSACH 3 1 0 3  7 5 2 5 0 0 .  
6 RUNOFF 1 3 6 1 . 8 5  
6 ADDKYD 4 3 5 6 7 

9 ENDTBL 
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PEAK TIME(HRS1 
12.37 
21.68 

PEAK DISCHARGEICFSI PEAK ELEVATIONIFEET) 
1728.9 (NULL1 
83.5 (NULL1 
71.5 (NULL) 

PEAK DISCHARGE (CPSI PEAK ELEVATION( FEET1 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFSI 
1.99 WATERSHED INCHES; 2377 CFS-HRS; 196.4 ACICRE-FEET. 

RUNOFF ABOVE BASEFLOW (BASEPLOW = .OO CFS) 
1.96 WATERSHED INMES; 3870 CPS-HRS; 319.8 ACRE-FEET. 

OPERAlXON RUNOFP XSECTION 2 OPERATION ADDHD XSECTION 3 

PEAK TIME (HRS) 
12.18 
19.31 

PEAK DISCHRRGE(CFS) PEAK ELEVATIONIFEETI 
808.7 (RUNOFF) 

PEAK TIME(HRS) 
12.61 
21.80 
23.80 

PEAK DISCHPRGE(CFS1 PEAK ELEVATIONfFEETl 
3125.4 (NULL1 
164.8 (NULL) 
140.9 (NULL) 

HYCROGEAPH POINTS FOR 
XRS MAIN TIME INCPEWEN'I = ,200 
8.60 CFS .31 .92 2.12 

ALTERNATE = 5, STORM = 1 
hr, DRAIMGE M E A  = 6.3 
4.01 6.94 10.81 15.99 
70 91 119 157 

2895 3125 2936 2561 
961 813 703 619 
410 386 364 343 
279 273 267 260 
218 211 206 203 
186 182 178 174 
164 162 159 156 
140 141 140 136 
39 26 17 11 

1.15 .74 .48 

RUNOFF ABOVE BASEFLOW IBASEFLOW = .00 CFSI 
1.62 WATERSHED INCHES: 1297 CFS-HRS; 107.2 ACRE-FEET. 

10.20 CFS 30 40 54 
11.80 CFS 493 1170 2128 
13.40 CFS 1751 1414 1156 
15.00 CFS 507 468 437 
16.60 CFS 309 296 286 
1 8 . 2 0  CPS 244 235 226 OPERATION ADDHYC XSECTION 2 .~ -~ ~ - -  - ~ ~ 

19.80 CFS 199 195 190 
PEAK TIME IHRSI PEAK DISCHRRGEICFS) PEAK ELWJATIONfPEET) 

12.48 2188.1 (NULL) 
21.71 114.2 fNVdL) 
23.71 97.7 (NULL) 

21.40 CFS 165 164 165 
23.00 CFS 149 144 141 
24.60 CFS 104 79 56 
26.20 CFS 4.36 2.81 1.80 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFSI 
1.85 WATERSHED INCHES; 5167 CPS-ERS; 427.0 ACPS-FEET 

RUNOFF ABOVE BASEFLOW [BASEFLOW = .00 CFSI 
1.90 WATERSHED INCHES; 7544 CFS-HRS; 623.4 ACRE-FEET. 

--' ?:ESC;IE - S?\L'3?'Jr3 1 '!5?k P?lT.?XS: <T.:k?Il'G Y-?/>.71"!: C R  =-?,L'??IRF -.!.<'.Z 
A :  2 li ? E T  EEL?:: .SSCYIC ::ST IL3':AP:L:' A': :'. ! A .  !: 
: :  , " . . .  .rP'-:; .. . .. ... . . \?!! >:-LL'!;? ... OPERATION RUNOFF XSECTION 3 
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79.00 CPS 17.98 17.66 17.34 17.03 16.73 16.43 16.13 15.84 
80.60 CFS 15.56 15.28 15.00 14.73 14.47 14.21 13.96 13.71 

OPERATION RESVOR STRUCWRE 1 

PEAK TIME(HRS) PEAK DISCHPI(GE(CPS1 PEAK ELEVATION(FEET) 
24.52 112.2 1799.08 

HYDROGRAPH POINTS FOR ALTERNATE = 5, STORM = 1 
HRS MAIN TIME INCREMENT = .200 hT. DRAINAGE AREA = 6.15 SO.MI 
11.80 CFS .OO .O1 .Ol .02 57.27 93.53 96.99 99.54 
13.40 CPS 102 103 104 105 106 106 107 107 
15.00 CPS 107 108 108 108 109 109 109 109 
16.60 CPS 109 110 110 110 110 110 110 110 
18.20 CPS 110 111 111 111 111 111 111 111 
19.80 CPS 111 111 111 111 111 112 112 112 
21.40 CFS 112 112 112 112 112 112 112 112 
23.00 CPS 112 112 112 112 112 112 112 112 
24.60 CPS 112 112 112 112 112 112 112 112 
26.20 CFS 112 112 111 111 111 111 111 111 
27.80 CFS 111 111 111 111 111 110 110 110 
29.40 CFS 110 110 110 110 110 110 110 109 
31.00 CFS 109 109 109 109 109 109 109 109 ~- ~ 

32.60 CPS 109 109 108 108 108 108 108 108 
34.20 CFS 108 108 108 108 108 107 107 107 
35.R" CFS 107 107 107 107 107 107 107 107 ..~.. -.. - ~ 

37.40 CFS 106 106 106 106 106 105 106 106 
39.00 CFS 106 106 106 105 105 105 105 105 
40.60 CPS 105 105 105 105 105 105 104 104 
42.20 CPS 104 104 104 104 104 104 104 104 
43.80 CFS 104 103 103 103 103 103 103 103 
45.40 CFS 103 103 103 103 102 102 102 102 
47.00 CFS 102 102 102 102 102 101 101 101 
48.60 CPS 101 101 101 101 101 101 100 100 
50.20 CFS 100 100 100 100 100 100 100 99 
51.80 CFS 99.30 99.19 99.08 98.97 98.86 98.74 98.63 98.52 
53.40 CPS 98.41 98.30 98.19 98.08 97.97 97.86 97.74 97.63 
55.00 CFS 97.52 97.41 97.30 97.19 97.08 96.97 96.86 96.76 
56.60 CFS 96.65 96.54 96.43 96.32 96.21 96.09 95.96 95.83 
58.20 CPS 95.70 95.57 95.43 95.30 95.17 95.04 94.91 94.78 
59.80 CFS 94.66 94.53 94.40 94.27 94.14 94.01 93.88 93.75 
61.40 CPS 93.63 93.50 93.37 93.24 93.12 92.99 92.86 92.74 
63.00 CFS 92.61 92.48 92.36 92.23 92.10 91.98 91.85 91.73 
64.60 CPS 91.60 91.48 91.35 91.23 89.14 86.58 84.08 81.66 .~ ~ ~ - -  - ~ 

66.20 CFS 79.31 77.02 74.80 72.87 71.04 69.25 67.51 65.81 
67.80 CFS 64.15 62.54 60.96 59.43 57.93 56.48 55.06 53.67 
69.40 CFS 52.32 51.00 49.72 48.47 47.25 46.06 44.90 43.77 
71.00 CFS 42.67 41.60 40.55 39.53 38.54 37.57 36.62 35.70 
72.60 CFS 34.80 33.93 33.07 32.24 31.43 30.64 29.87 29.12 
74.20 CFS 28.38 27.67 26.97 26.30 25.82 25.36 24.91 24.46 
75.80 CPS 24.02 23.59 23.17 22.75 22.34 21.94 21.55 21.16 

82.20 CFS 13.46 13.22 12.98 12.75 12.52 12.30 12.07 11.86 
83.8OCPS 11.65 11.44 11.23 11.03 10.83 10.64 10.45 10.26 
85.40 CPS 10.08 9.89 9.72 9.54 9.37 9.20 9.04 8.88 
87.00 CFS 8.72 8.56 8.41 8.26 

RUNOFF ABOVE EASEPLOW (BASEPLOW = .OO CPSl 
1.55 WATWSHED INCHES; 6170 CFS-HRS; 509.9 ACRE-FEET. 

DURATION(HRS) 72 75 
PLOW(CFS1 11 8 TRUNCATED 

"* WRRNING - XSECTION 104, INSUFFICIENT LOW FLOW RRTING, PEAK FLOW LESS THAN 
2ND TABLE VALUE. THIS REACH ROUTING MAY BE INCORRECT, 
UNLESS NEW RATING TABLE VALUES ARE INSERTED. * e e  

OPERRTION REACH XSECTION 104 

PEAK TIME(HRS1 PEAK DISCHARGEICFS) PEAK ELEVATION(FEET) 
24.77 112.2 .50 

RUNOFF ABOVE BASEFLOW (BASEPLOW = .OO CFS) 
1.55 WATERSHED INCHES; 6168 CPS-KRS; 

DURRTION(HRS1 72 75 
FLOW(CFS1 11 8 TRUNCATED 

OPERATION RUNOFF XSECTION 4 

PEAK TIMEIHRSI PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
12.15 2179.9 (RUNOFF) 
19.31 83.4 (RUNOFF) 
21.61 71.4 (RUNOFF) 
23.61 61.3 (RUNOFF) 

RUNOFF ABOVE BASEPLOW (BASEFLOW = .OO CPS) 
1.99 WATERSHED INCHES; 3255 CPS-HRS; 269.0 ACRE-FEET. 

77.40 CFS 20.78 20.41 20.04 19.68 19.33 18.98 18.64 18.31 
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OPERATION ADDHYD XSECTION 4 

PEAK TIME(HRS) PEAK DISCHRRGE(CPS1 PEAK ELEVATION(FEET) 
12.15 2179.9 ( W L I  
19.36 194.3 (NULL) 
21.61 183.1 INULLI 
23.61 173.4 (NULL) 

RUNOFF ABOVE BASEPLOW (BASEFLOW = .00 CPSI 
1.68 WATERSHED INCHES; 9423 CFS-HRS; 778.8 ACRE-PEET. 

DURATIONIHRSI 8 16 24 32 40 48 56 64 
FLOW(CPS1 194 . 111 107 104 100 95 74 29 

DURATIONIHRS! 72 78 
PLOWICPS) 15 8 TRUNCATED 

"' WARNING - ROUTING COEFFICIENT !C! EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INCREMENT POR XSECTION 106. **. 

OPERATION REhCH XSECTION 106 

PEAK TIME(HRS1 PEAK DISCHARGE (CFS) PEAK ELEVATIONIPEETI 
12.15 2179.9 4.13 
19.36 194.3 .66 
21.61 183.1 .62 
23.61 173.4 .59 

RUNOPF ABOVE BASEPLOW IBASEFLOW = .OO CFS) 
1.68 WATERSHED INCHES; 9423 CPS-HRS; 778.8 ACRE-FEET. 

DURATIONIHRSI 8 16 24 32 40 48 56 64 
PLOW(CFS1 194 111 107 104 100 95 74 29 

DURATIONIHRSI 72 78 
PLOW(CFS1 15 8 TRUNCATED 

PEAK TIMElHRSI PEAK DISCHIIRGE (CFSI PEAK ELEVATIONlFEETl 
1RUNOFP) 
IRUNOPFI 
IRUNOPFI 
(RUNOFF1 

RUNOPP ABOVE BASEPLOW (BASEPLOW = .00 CPSI 
2.14 WATERSHW INCHES; 2762 CPS-HRS; 228.2 ACRE-FEET. 

OPERATION ADDHYD XSECTION 5 

PEAK TIME IHRS) 
12.10 

PEAK DISCHARGElCPS) P E M  ELBVATION(FEET1 
4157.5 (NULL1 

RUNOFF ABOW B4SEFLOW (BASEPLOW = .00 CPSI 
1.77 WATERSHED INCHES; 12182 CFS-HRS; 1006.7 ACRE-FEET. 

DURATIONIHRSI 72 79 
FLOW(CPS) 15 9 TRUNCATED 

OFE3ATION RUNOPF XSECTION 6 

PEAK TIME IHRSI PEAK DISCHARGE (CPSI PEAK ELEVATION!PEETI 
(RUNOPP) 
(RUNOFF! 
(RUNOFF) 
(RUNOFF) 

RUNOFF ABOVE BASEFLOW (BASEFLU* = .00 CFSI 
1.91 WATERSHED INCHES; 1408 CFS-HRS; 116.3 ACRE-FEET. 

OPERATION RUNOFF XSECTION 5 
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"* WAFWING - lQlIN TIME INCREMENT i ,2001 IS GRRATER THAN 50% OF THE 
TIME OF CONCENTRATION ( ,231 FOR SUBWATERSHED XSECTION 7. 
THIS WILL REDUCE THE COMPUTED PEAK BY ABOUT -3.0%. ***  

OPERATION ADDUYD XSECTION 6 
OPERATION ADDHYD XSECTION 7 

PEAK TIME LIES1 PEAK DISCHPJ(GElCFS1 
12.09 5213.0 
19.34 299.2 
21.58 273.9 
23.58 251.4 

PEAK ELEVATIONIFEET) 
iNULL1 
iNIiLL1 

PEAK TIMEiHRS) 
12.07 
19.33 
21.56 
23.56 

PEAK DISCHRRGE iCPS) PEAK ELrnTION(FEET1 

RUNOFF ABOVE BASEFLOW (BASEPLOW = .OO CPSl 
1.78 WATWSHED INCHES; 13582 CPS-HXS; 1122.4 ACRE-FEET. HYDROGWH POINTS POR ALTERNATE = 5. STORM = 1 

HRS MAIN TIME INCREMENT = ,200 hr, DRRINAGEAREPI = 12.79 
7.60 CPS .07 .64 1.12 2.62 5.55 7.58 13.30 
9.20 CFS 2 5 36 43 57 68 87 113 
10.80 CPS 182 221 297 410 898 3627 5784 

DURATIONIIESl 72 79 
FLOW (CPS1 15 9 TRUNC9TED 

12.40 CPS 3395 2284 1618 1249 1045 893 815 
14.00 CPS 677 638 601 580 554 536 517 
15.60 CFS 479 454 437 424 411 405 403 
17.20 CFS 397 386 379 367 357 347 335 
18.80 CFS 328 327 327 327 326 315 307 
20.40 CFS 302 300 289 281 284 294 298 
22.00 CPS 281 278 277 275 264 255 258 

OPERATION ADDHYD XSECTION 106 

"' MESSAGE - HYDROGRAPH CONTAINS NO FLOW 
RUNOFF ABOVE BASEPLOW (BASEPLOW = .OO CFSI 

399 CFS-HRS; 1122.4 ACRF-FEET. 

23.60 CPS 272 263 255 217 158 129 118 
25.20 CPS 113 112 112 112 112 112 112 
26.80 CFS 112 111 111 111 111 111 111 
28.40 CFS 111 111 111 110 110 110 110 
30.00 CFS 110 110 110 110 110 110 109 
31.60 CFS 109 109 109 109 109 109 109 OPEPATION RUNOFF XSECTION 7 
33.20 CFS 109 108 :08 108 108 108 108 
34.80 CPS 108 108 108 107 107 107 107 
76.40 CFS 107 107 107 107 107 107 106 

PEAK TIMElHRSl 
11.93 
16.90 
19.31 

PEAU DISCHARGE(CFS) 
833.8 
38.4 
28.4 

PEAK ELEVATION(FEET) 
(RUNOFF1 
lRUNOFPI 

. . . .~ - - -  - ~ - ~ 

38.00 CPS 106 106 106 106 106 106 106 
39.60 CFS 106 105 105 105 105 105 105 
41.20 CFS 105 105 105 105 104 104 104 
42.80 CPS 104 104 104 104 104 104 104 

(RUNOFF) 
(RUNOFF1 

44.40 CPS 103 103 103 103 103 103 103 
46.00 CFS 103 103 103 102 102 102 102 
47.60 CFS 102 102 102 102 101 101 101 

RUNOFF ABOVE BASEPLOW (BASEFLOW = .OO CFSI 
1.61 WATERSHED INCHES; 996 CFS-HRS; 82.3 ACRE-FEET. 

49.20 CFS 101 101 101 101 100 100 100 
50.80 CFS 100 100 100 100 100 99 99 
52.40 CPS 99.12 99.01 98.90 98.79 98.67 98.56 98.45 
54.00 CPS 98.23 98.12 98.01 97.90 97.79 97.68 97.57 
55.60 CFS 97.34 97.23 97.12 97.01 96.90 96.80 96.69 
57.20 CPS 96.47 96.36 96.25 96.13 96.00 95.88 95.74 
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OPERATION REACH XSECTION 112 

PEAK TIME(HRS1 
13.04 

PEAK DISCHARGE(CPS1 
558.7 

PEAK ELEVATIONLPEETl 
1768.86 

RUNOFP ABOVE BASEFLOW (BASEFLOW = .00 CPSI 
1.84 WATERSHED INCHES; 1574 CPS-HRS; 130.1 ACRE-FEET 

OPERATION RUNOFP XSECTION 11 

PEAK TIME (HRSI PEAK DISCHARGE(CFS1 PEAK ELEVATION(FEET1 
12.23 1395.6 (RUNOPPI 
21.68 52.3 (RUNOFF1 
23.68 44.8 (RUNOFF) 

RUNOFF ABOVE BASEPLOW IBASEFLOW = .00 CFSl 
1.84 WATERSHED INCIES; 2322 CPS-HRS: 191.9 ACRE-FEET. 

DURATIONIHRSI 2 4 6 8 10 12 14 16 
PLOWICES1 207 110 78 62 52 44 18 1 

OPERATION ADDKYD XSECTION 111 

PEAK TIMEIHRS) 
12.28 
21.59 

PEAK DISCHARGE(CFS1 PEAK ELEVATION(FEET1 
1532.8 1772.75 
88.5 1765.53 
75.8 1765.34 

RUNOFP ABOVE BASEFLOW (BASEFLOW = .OO CFS) 
1.84 WATERSHED INCHES; 3896 CFS-HRS; 322.0 ACRE-FEET. 

DURATIONIHRSI 18 
FLOW iCPS1 1 

TR2Q ........................................................ ------ SCS - 
SIGNAL BUTTE FRS W/PASS MlN - RECREATED BY WOOD/PATEL SBT20cP4 VERSION 

09/18/** ORIGINAL DSGN COND. + NEW STAGE-STOFAGE CURVES + ADDL PASS MNT2.04TEST 
09:29:51 PASS I JOB NO. 1 PAGE 13 

"' W I N G  - XSECTION 111, INPLOW EgCEEDS MAX TAB= DISCHARGE, 
EXTRAPOL&TION USW. 

OPERATION REACH XSECTION 111 

PEAK TIMEIHRSl 
12.49 
21.79 
23.80 

PEAK DISCHARGE (CPSl PEAK ELEVATIONIFEETI 
1521.8 1772.71 
88.5 1765.53 
75.8 1765.34 

RUNOFF ABOVE 8ASEPLOW IBASEFLOW = .OO CPS1 
1.84 WATERSHW INCHES; 3895 CPS-HRS; 321.9 ACRE-FEET. 

OPERATION RUNOFF XSECTION 10 

PEAK TIME IHRSl 
12.37 
21.77 

PEAK DISCHARGE(CFS) PEAK ELFVATIONLFEETI 
405.0 IRUNOPFl 
17.7 (RUNOFF) 
15.2 (RUNOFF1 

RUNOPF ABOVE BASEFLOW IBASEFLOW = .OO CFSl 
1.84 WATERSHED INCHES; 794 CFS-HRS; 65.6 ACRE-FEET. 

OPERATION ADDKYD XSECTION 110 

PEAK TIME (HRSI 
12.47 
21.79 
23.79 

PEAK DISCHARGE ICES1 PEAK ELEVATION(FEET) 
1914.9 (NULL1 
106.2 INULLI 

RUNOFF ABOVE BASZFLOW (BASEPLOW = .00 CFSl 
1.84 WATERSHW INCHES; 4689 CFS-HRS; 387.5 ACRE-FEET. 
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8 ,926 ,936 .946 ,955 ,965 
8 ,974 ,983 .992 1. 1. 
9 ENDTBL 

8 ,982 
9 ENDTBL 
2 XSECTN 102 

8 
9 ENDTBL 
2 XSECTN 103 

9 ENDTBL 
5 RAINFL 3 2 .4 
8 0.0 ,002 .On4 ,006 ,008 
8 .01 ,012 .014 ,016 .018 
8 .02 022 .025 ,027 .03 
8 ,032 ,035 ,038 .04 ,043 

" 
9 ENDTBL 
2 XSECTN 104 

8 
8 
9 ENDTBL 
2 XSECTN 106 

8 
8 
8 
9 ENDTBL 
2 XSECTN 107 
8 
8 

9 ENDTBL 
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SIGNAL BUTTE FRS WiPASS MTN - RECREATED BY WOODIPATEL SBT20cP4 VERSION SPGNAI BUTTE FRS WiPASS Mrm - RECREATED BY WOODIPATEL SBT20cP4 VERSION 
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PEAK TIME(HRS1 
9.24 
17.10 

PEAK DISCHARGEICPSI 
3905.4 
1000.1 
750.2 
668.5 
600.7 

PEAK ELEVIITIONIPEET) 
1781.91 
1770.70 
1769.73 
1769.38 
1769.06 
1769.02 

PEAK TIME IHRS) 
9.11 
17.04 
17.95 
19.07 

PEAK DISCHRRGEICPSI PEAK ELEVATIONCPEET) 

(RUNOFF) 
I RUNOFF I RUNOFF ABOVE BASEPLOW (BASEPLOW = .OO CFSI 

9.78 WATERSHED INCHES; 33720 CPS-HRS; 2786.6 ACRE-PET. 
RUNOFF ABOVE BASEFLOW (BASEPLOW s .00 CFSI 

13.71 WRTERSHED INCHES; 16988 CFS-HRS; 1403.9 ACRE-FEET. 

**' WARNING - ROUTING COEPFICIENT ICI EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INCREMENT FOR XSECTION 108. *.* 

OPERATION ADDHYD XSECTION 108 
OPERATION REACH XSECTION 108 

PEAK TIMEIHRS) 
9.11 
17.01 

PEAK DISCHARGEICFSI 
5372.7 
1372.5 
1275.2 
1036.4 
921.0 

PEAK ELEVATION(PEET) 
1764.66 
1759.10 

PEAK TIME LHRSI PEAK DISCHRRGE (CFSI PEAK ELEVATION (FEET) 
2546.0 ' 1761.03 
1000.1 1758.29 

FIRST POINT OF FLAT PEAK 

RUNOFF ABOVE BASEPLOW (BASEFLOW = .00 CFSI 
8.49 WATERSHED INCHES; 29289 CFS-HRS; 2420.4 ACRE-FEET. 

HYDROGRAPH POINTS FOR ALTERNATE = 5, STORM = 5 
KRS MAIN TIME INCREMENT = .200 hr, DRAINAGE AREA = 7.26 SQ.MI. 
2.60 CPS 0 1 2 9 24 3 5 71 105 
4.20 CPS 142 197 248 352 457 573 727 855 DURATIONIHRS) 3 6 9 12 15 18 21 24 

FLOWICFS) 2546 2497 1360 868 625 560 77 1 
. -~ ~-~ 

5.80 CFS 1016 1168 1381 1713 1997 2371 2726 3126 
7.40 CFS 3657 3991 4221 4388 4561 4816 4946 5188 
9.00 CFS 5360 5364 5281 5238 5173 5126 5025 4848 
10.60 CPS 4769 4683 4627 4529 4363 4276 4104 3980 

DURATIONIHRSI 25 
PLOWICFSI 0 

12.20 CPS 3878 3740 3674 3590 3532 3468 3368 3279 
13.80 CFS 3175 3004 2833 2643 2491 2331 2192 2079 
15.40 CFS 1974 1892 1785 1685 1585 1466 1378 1361 
17.00 CFS 1372 1362 1316 1277 1268 1270 1224 1104 
18.60 CPS 1010 lo02 1029 1034 1001 965 910 856 
7 "  ?n cFc R'R 879 840 875 913 917 877 841 

OPERATION RUNOFF XSECTION 8 

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

21.80 CPS 833 837 817 761 721 758 820 834 
23.40 CPS 784 742 776 831 789 606 446 309 
25.00 CFS 204 133 87 57 37 24 16 10 
26.60 CFS 6.66 4.35 2.84 1.87 1.24 .82 .55 .36 



Wood, Patel Associates, Inc. Spook Hill ADMP 

TR-20 & HEC-1 Stage-Storage-Discharge Curves 

WPA #99989 

1714.5 820 1733.61 6 0  ~ O & Q 0 , Q , 0 t l , c > ' Q 6 6 t > 6 Q  
1716 1950 1980.33 

9 Q " , , , ,~~;\~,1~',~1;,'3.,b4~4'2.4~~~ 4'4!Q% 
2 ,,$,$,$,$,$,$,$ 

1720 6600 2712.23 
1722 9500 31 21 +Discharge (cfs) +Storage (ac-ft) 
1724 12400 3530 

Apache Junction FRS 

a Elevation Discharge Storage 
1791.94 0 0 
1793 0.01 46.8 
1794.1 0.02 Io6 
1794.5 26.3 130 
1795 74.4 161.2 
1795.14 91.2 170.7 
1796 96.16 230.7 

1797.14 102.42 322.23 
1799.42 113.91 542.99 
1801.72 1650 812.88 
1804 7700 1121.9 
1806.28 15200 1470.09 
1808.57 26200 1865.04 

-- 

30000 2000 

25000 

20000 
1500 

I5Oo0 1000 

10000 
500 

5000 

0 0 

.\ ? $ ? ' Q ' Q 2 6 ? & ?  2% %b %& 2% '+ 29 2 9 '\ 0 b % 6  6- 8. 
2 qq2' \2,2 ' , 29 ,\29 229 ,?? ,%,0O ,0O 

I+~ischarge (cfs) -+-Storage (ac-ft) I 
Signal Butte FRS 

Elevation Discharge Storage 
1696 0 0 
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Spook Hill ADMP WPA #99989 

TR-20 VS. HEC-1 
Wood, Patel Associates, Inc. 



a Woo atel Associates, Inc. Spoo,. ;I ADMP 

608.00 658.00 
Spook Hill FRS Emergency Spillway Crest 1583.86 

Page 1 of 1 9/21/00 1 :30 PM 



q.p.20 ....-- ..--.......----....---..-....---......---......-........---. SCS - 
SIGNAL BlJTTE FRS WIPASS XTN - RECREATED BY WOODIPATEL SBT20cP4 VERSION 

091181" ORIGINAL DSGN COND. r NEW STAGE-STORAGE CURVES - ADDL PASS MNT2.04TEST 
a 

END OF 1 JOBS IN THIS RUN 

SCS TR-20, VERSION 2.04TEST 
FILES 

INPUT = SBTZOCP4.DAT , GIVEN DATA FILE 
OUTPUT I SBTZOCP4. OUT , DATED 09/18/",09:29:51 

FILES GENERATED - DATED 09/18/*-,09:29:51 
NONE! 

TOTAL NUMBER OF WARNINGS = 28, KBSSAGES = 6 



ALTWNATE 5 5 5 9  5 9 8  1 7 2 4  

TR20 .................................................................. SCS - XSECTION 1 1 3  . 4 6  
........................... SIGNAL BIPTTE PRS WIFASS NTN - RECREATED BY WOODIPATEL SBT20CF4 VERSION 

09/181" ORIGINAL DSGN COND. + NEW STAGE-STORAGE CURVES + ADDL PASS MNl2.04TEST ALTmNkTE 5 259  2 1 3  6 0 0  
0 9 : 2 9 : 5 1  SUMMARY, JOB NO. 1 PAGE 7 7  

S W Y  TABLE 3 

STORM DISCHARGES ICPS) AT XSECTIONS STRUCTURES FOR ALL ALTERNATES 
QUESTION MARK I ? )  AFTER: OUTFLOW PEPX - RISING TRUNCATED HYDROGRAPH. 

XSECTION 1 2  . 8 7  
........................... 

ALTEWATE 5 6 3 3  4 1 7  1 1 8 0  

XSECTION 1 3  . 4 6  

ALTEWATE 5 4 1 9  2 2 0  6 4 3  

XSECTION 1 0 1  1 . 8 6  

ALTERNATE 5 1 0 1 1  9 0 8  2 4 7 5  

XSECTION 1 0 4  6 . 1 5  
........................... 

ALTERNATE 5 1 1 2  1 1 5  1 1 5  

XSECTION 1 0 6  .OO 
........................... 

ALTERXATE 5 0 1 3 7 5  7 3 0 8  

XSECTION 1 0 7  2 0 . 0 5  

ALTERNATE 5 8 3 5 3  6796  1 4 3 8 8  

XSECTION 1 0 8  7 . 2 6  

ALTERNATE 5 3 8 5 6  3 4 9 1  5 3 7 3  

XSECTION 1 0 5  . G O  

XSECTION 1 1 0  3 . 9 5  ........................... 
ALTERNATE 5 1 9 1 5  1 8 2 1  5 1 8 4  

XSECTION 111 3 . 2 8  
........................... 

A L T E N T E  5 1 5 2 2  1 5 0 7  4 2 9 3  

XSECTION 1 1 2  1 . 3 3  ........................... 



a a ALTERNATE 5 1 2 9 8  7 3 5  1 9 9 0  

TRZO .................................................................. SCS - XSECTION 1 0  . 6 7  ........................... SIGNAL BUTTE FRS W/PASS MTN - RECREATED BY WOOD/PATEL SBTZOcP4 VERSION 
0 9 / 1 8 / + *  O R I G I r n L  DSGN COND. + NEW STAGE-SMPAGE CURVES + ADDL PASS MNT2.04TEST ALTERNATE 5 4 0 5  3 1 9  8 9 5  

0 9 : 2 9 : 5 1  SJ lUiARY.JOBN0.  1 PAGE 76 
XSECTION 11 1 . 9 6  

SJlUiARY TABLE 3 ALTERNATE 5 1 3 9 6  9 3 9  2 6 5 5  

STORM DISCHARGES (CPS) AT XSECTIONS AND STRUCTURES FOR ALL ALTERNATES 
QUESTION MIIRK 0 1  AFTER: OUTFLOW PEAK - RISING TRUNCATED KYDROSRhPH. 

DRAINAGE 
AREA 

ISQ MI) 
SMRM NUMBERS.. ..... 

1 4 

STRUCTURE 2 2 0 . 0 5  
........................... 

ALTE?.NATE 5 5 7 6  2 8 0 6  1 0 1 3 5  

STRUCTURE 1 6 . 1 5  

ALTEPXATE 5 1 1 2  1 4 9 0  7 4 2 3  

XSECTION 1 3 . 0 6  

ALTERNATE 5 1 7 2 9  1 4 9 2  4 0 7 9  

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

XSECTION 3 6 . 1 5  ........................... 
ALTERNATE 5 3 1 2 5  2 9 3 0  8 1 0 7  

XSECTION 4 8 . 6 9  

ALTERNATE 5 2 1 8 0  1 3 7 7  3 6 8 7  

XSECTION 5 1 0 . 6 9  

ALTERNATE 5 4 1 5 7  2 4 3 1  6 3 4 6  

XSECTION 6 1 1 . 8 3  

XSECTION 7 1 2 . 7 9  ........................... 
ALTERNATE 5 5 9 2 6  3 4 2 1  9 2 4 1  

XSECTION 8 1 . 9 2  ........................... 
ALTERNATE 5 2 1 5 2  1 0 7 6  2 8 2 7  

XSECTION 1 2  .87 

XSECTION 9 1 . 3 9  
............................ 



.................................................................. m20 .................................................................. SCS - 
TP\20 SCS - 

SIGNAL BUTTE FRS W/PASS UTN - RECREATED BY WOODIPATEL SBT20cP4 VERSION SIGNAL BUTTE FRS W/PASS UTN - RECREATXD BY WOODIPATEL SBTZOcP4 VERSION 

091181"  ORIGINAL DSGN COND. + NEW STAGE-STORAGE CURVES + RDDL PASS W 2 . 0 4 T E S T  09/18/"  ORIGINAL DSGN COND. + NEW STAGE-STORAGE CURVES + ADDL PASS MNT2.04TEST 

0 9 : 2 9 : 5 1  SUMMARY, JOB NO. 1 PAGE 7 4  0 9 : 2 9 : 5 1  m y ,  J O B N O .  1 PAGE 7 5  

S W Y  TABLE 2 m Y  TABLE 2 

MODIFIED A m - K I N  EEACH ROUTING I N  ORDER PWFORMED. 
QUESTION UARK ( 1 )  APTER: OUTPLOW PEAK - MRX. NITMBER ROUTING ITERATIONS USED; 

LENGTH FACTOR - VRLUE k' GREATER THAN 1 . 0 ;  
AlT-KIN COEFF - VALUE C GRKATER THAN 0 . 6 6 7 .  

HYDRCGRAPH INFOPALLTION ROUTING PAREMETERS 
....................................................... 

FLOOD INFLOW OUTPLOW Q-A EQ.  PEAK Am- 
XSEC ma PLAIN ................................. LENGTH RATIO KIN 

I D  LENGTH LENGTH PEAK TIME PEAK TIME COEFF POWR PACTOR Q I I  COEPF 
(FT)  (FT)  (CFSI (HRl iCPSI 1HR) (XI (MI k (Q'I lC1 

BASEFLOW I S  . 0  CFS 

ALTEFXATE 5 STORM 1 

HODIPIED A m - K I N  REACH ROUTING I N  ORDER PERPORMED. 
QUESTION UARK 0 )  AFTER: OUTFLOW PEAK - DX. NUMBER ROUTING ITERATIONS USED; 

LENGTH PACICMR - VALUE k' GREATER THlUU 1 . 0 ;  -- ~ ~~~ ~ ~~ ~ 

A m - K I N  COEFF - VALUE C GREATER THAN 0 . 6 6 7  

HYDROGRAPH INFORK&TION ROUTING PARAXZTERS 
....................................................... 

FLOOD INFLOW OUTPLOW Q-A EQ. P M  A m -  
XSEC PLAIN ................................. LENGTH RATIO KIN 

TO LmGTH LENGTH PFdK TIME PEAK TIME COEFP POWER FACTOR Q / I  COEFP .. - - ~  - - ~ ~  - -~  ~-~~ 

(FT)  (PT)  (CPS) (HR) 1CFS) (HR) iX) (MI lk') iQ*l  (Cl  

AL-TE 5 STORM 5 

ALTERNATE 5 STORM 4 

ALTERMLTE 5 STORM 5 



a .................................................................. *2Q .................................................................. SCS - a m20 a SCS - 

SIGNAL BUTTe PRS WIPASS MTN - RECREATED BY WOODIPATEL SBT20cP4 VERSION SIGNAL BUTTE PRS WIPASS MTN - RECREATED BY WOODIPATEL SBT2OCF4 VERSION 
09/18/" ORIGINAL DSGN COND. + NEW STAGE-STORAGE CURVES + ADDL PASS MNT2.04TEST 09/18/" ORIGINAL DSGN COND. + NEW STAGE-STORAGE CURVES + ADDL PASS MNT2.04TEST 
0 9 : 2 9 : 5 1  SWM?AY, JOB NO. 1 PAGE 72  0 9 : 2 9 : 5 1  S-Y, JOB NO. 1 PAGE 7 3  

SUMMRRY TABLE 1 SUMN?.RY TABLE 1 
.............. 

SELSZTS; iZ;C:=i 3 :T&\DAh) ;PIC ZXE3CrIVL' ':-::X.L I:! ZFTiR ?E??3R:23. 
A :l:AU.CTZ; FOIL:I:I?:G T:-X PZ\K DISZ<.WGE YI?IE &,C M . F  CCP I!l::C.lZS. 

€-?:AT T:? : i V D Y K P P E  ?-WJX2>??3 :iY3i.C3:.AFH Z-i(:SII!G T?.'J:I-ATSD i'<CRCGi.AF! 

SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL I N  ORDER PERFORMED. 
A CHAPACTER FOLLOWING THE PFAK DISCHARGE TIME AND RATE (CPS) INDICATES: 

F-FLAT TOP HYDROGRAPH T-TRUNCATED HYDROGRAPH R-RISING TRUNCATED HYDROGRAPH 

XSECTIONI STANDARD PEAK DISCHliRGE 
STRuCTmE CONTROL DRAINAGE RUNOFF .................................... 

I D  OPEFATION AXEA AMOUNT ELEVATION TIME PATE RATE 
(SQ M I )  ( IN1 (PTI (HR) (CFS)  (CSMI 

XSECTIONI STANDARD PFAK DISCHARGE 
S T R U C T W  CONTROL DRAINAGE RUNOFF .................................... 

I D  OPERATION AXEA AMOUNT ELEVATION TIME RATE RATE 
( S Q  MI1 ( IN1 (FT) (HRI (CPSI (CSM) 

5 STORM 5 A L T E W T E  5 STORM 5 

XSECTION 1 
XSECTION 1 
XSECTION 2 
XSECTION 2 
XSECTION 3 

RUNOFF 1 . 2 0  1 2 . 9 9  
ADDHYD 3 . 0 6  1 3 . 0 8  

XSECTION 1 0 9  ADDHYD 5 . 3 4  9 . 7 8  1 7 8 1 . 9 1  9 . 2 4  3 9 0 5  7 3 1 . 3  
XSECTION 1 0 8  RERCH 5 . 3 4  8 . 4 9  1 7 6 1 . 0 3  7 . 6 0 F  2 5 4 6 8  4 7 6 . 8  

... XSECTION 8 RUNOFF 1 . 9 2  1 3 . 7 1  9 . 1 1  2 8 2 7  1 4 7 2 . 4  
XSECTION 1 0 8  ADDHYD 7 . 2 6  9 . 8 7  1 7 6 4 . 6 6  9 . 1 1  5 3 7 3  7 4 0 . 1  
XSECTION 1 0 9  ADDHYD .OO 9 . 8 7  1 7 8 4 . 4 2  9 . 6 6  4 5 5 4  """" 

RUNOFF 1 . 2 4  1 2 . 3 9  
ADDHYD 4 . 3 0  1 2 . 8 8  
RUNOFF 1 . 8 5  1 3 . 1 4  

ADDHYD 6 . 1 5  1 2 . 9 6  
RESVOR 6 . 1 5  1 2 . 5 7  
R E R M  6 . 1 5  1 . 8 9  
RUNOFF 2 . 5 4  1 3 . 1 4  
ADDHYD 8 . 6 9  5 . 1 8  

XSECTION 1 0 7  REAM 7 . 2 6  9 . 8 6  1 7 6 2 . 1 1  9 . 5 7  5 2 5 1  7 2 3 . 3  
XSECTION 1 0 7  ADDHYD 2 0 . 0 5  8 . 4 7  1 7 7 2 . 9 8  9 . 2 0  1 4 3 8 8  7 1 7 . 6  
STRUCTURE 2 REWOR 2 0 . 0 5  8 . 2 1  1 7 2 2 . 1 2  1 1 . 6 9  1 0 1 3 5  5 0 5 . 5  

XSECTION 3 
STRUCTURE 1 
XSECTION 1 0 4  
XSECTION 4 
XSECTION 4 

XSECTION 1 0 6  REACH 8 . 6 9  5 . 1 5  
XSECTION 5 
XSECTION 5 
XSECTION 6 
XSECTION 6 

RUNOFF 2 . 0 0  1 3 . 4 3  
ADDHYD 1 0 . 6 9  6 . 7 0  
RUNOFF 1 . 1 4  1 2 . 9 9  
ADDHYD 1 1 . 8 3  7 . 3 0  

XSECTION 1 0 6  
XSECTION 7 
XSECTION 7 
XSECTION 1 3  
XSECTION 1 1 3  

ADDHYD . 0 0  7 . 3 0  
RUNOFF . 9 6  1 2 . 3 8  
ADDHYD 1 2 . 7 9  7 . 6 8  
RUNOFF . 4 6  1 2 . 8 4  
REAM . 4 6  1 2 . 8 4  

XSECTION 1 2  
XSECTION 1 1 2  
XSECTION 1 1 2  
XSECTION 11 
XSECTION 111 

XSECTION 111 
XSECTION 1 0  
XSECTION 1 1 0  
XSECTION 1 0 9  
XSECTION 9 

RUNOFF . 8 7  1 2 . 8 4  
ADDHYD 1 . 3 3  1 2 . 8 4  
REACH 1 . 3 3  1 2 . 8 4  
RUNOFF 1 . 9 6  1 2 . 8 5  
ADDHYD 3 . 2 8  1 2 . 8 5  

REACH 3 . 2 8  1 2 . 8 5  
RUNOFF . 6 7  1 2 . 8 4  
ADDHYD 3 . 9 5  1 2 . 8 5  
REACH 3 . 9 5  8 . 4 9  
RUNOPP 1 . 3 9  1 3 . 4 3  



SUMMllRY TABLE 1 
............... 

SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL I N  ORDER PERFORMED. 
A CHAPdCTER FOLLOWING THE PEAK DIS-GE TIME AND RATE (CPSI INDICATES: 

F-FLAT TOP HYDROGRAPH T-TRUNCATED HYDROGRAPH R-RISING TRUNCATED HYDROGWH 

............... 
S E L 2 Z Z C  :Ej:T?S OP S~m:DhP.C A?D E.YeC:TIVZ CC?V?OL IE:  C F Y E  I-ERP3RXZD 
i CFATACTR P)L-OI<ItiG P W ,  UlSFIU\iZE TIM5 ANC R1.T ,CFS I?:D:%\ES: 

P-FLAT TO? XY3Raj?3?F T-'I'JP:CA?ED :?'i??,7GRAF:i R-KISING TRUXCqED :?iIYCRX?AP:i 

XSECTIONI STANDARD PEAR DISCHRRGE 
STRUCTURE CONTROL DRAINAGE RUNOFF .................................... 

I D  OPEXATION AREA AbfOUNl ELEVATION TIME RATE RATE 

XSECTIONI STANDMU PEAK DISCHRRGE 
S.,.p,UCTURE CONTROL DRAINAGE RUNOFF ---------------..-.----------------- 

I D  OPERATION AP.EA EMOUNT E L m T I O N  F I N E  RATE RATE 
(SQ MI) ( I N )  IFTI (HRI (CFSI  ICSMI 

ALTHUWTE 5  STORM 1 
........................... 

... XSECTION 1 1 0  ADDHYD 3 . 9 5  1 . 8 4  1 2 . 4 7  1 9 1 5  484.8 
XSECTION 1 0 9  REACH 3 . 9 5  1 . 8 4  1 7 7 3 . 8 9  1 2 . 7 0  1 8 2 7  462.5  
XSECTION 9  RUNOFF 1 .39  2 . 1 5  ..- 1 2 . 1 5  1298  933.8 
XSECTION 1 0 9  ADDHYD 5 .34  1 . 9 2  1 7 7 6 . 1 3  1 2 . 5 9  2407 450 .7  
XSECTION 1 0 8  REACH 5 . 3 4  1 . 9 2  1 7 6 0 . 8 4  12 .59  2407 450 .7  

........................... 
XSECTION 6  RUNOFF 1 .14  4 . 6 4  ..- 9 .49  562 493.0  
XSECTION 6  ADDHYD 1 1 . 8 3  3 . 2 4  ..- 9 . 5 7  2994 2 5 3 . 1  
XSECTION 1 0 6  ADDHYD .DO 3 .24  3 . 0 5  1 i . 2 4  1 3 7 5  ***'-'** 
XSECTION 7  RUNOFF . 9 6  4 . 2 0  --- 9 . 9 0  435 4 5 3 . 1  

... XSECTION 7  ADDHYD 1 2 . 7 9  3 . 3 2  9 . 6 1  3 4 2 1  2 6 7 . 5  

... XSECTION 8  RUNOFF 1 . 9 2  2 . 3 1  1 2 . 0 6  
XSECTION 1 0 8  ADDHYD 7 . 2 6  2 . 0 2  1 7 6 2 . 6 6  1 2 . 1 8  

... XSECTION 1 0 9  ADDHYD . O O  2 . 0 2  . O O  
XSECTION 107  R G C X  7 . 2 6  2 . 0 2  1 7 6 0 . 1 2  1 2 . 4 5  
XSECTION 107  ADDHYD 2 0 . 0 5  1 . 8 6  1 7 6 5 . 8 0  1 2 . 1 8  

STRUCTURE 2  RESVOR 2 0 . 0 5  1 . 6 2  1709 .50  1 9 . 5 5  

RAINPALL OF 7 . 0 6  inches PND 2 4 . 0 0  hr  DURATION, BEGINS AT 
RAINTABLE NUMBER 5 ,  ARC 2  

ALTERNATE 5  S'mRM 4 

XSECTION 1 3  RUNOFF .46  4 . 5 2  .-. 9 . 5 1  
XSECTION 1 1 3  REAM . 4 6  4 .52  1766 .73  1 6 . 2 9  

... KSECTION 1 2  RUNOPP . 8 7  4 . 5 3  9 .94  ~ - - - ~ ~ -  ~ 

XSECTION 112  ADDHYD 1 . 3 3  4 . 5 3  1 7 6 9 . 1 8  1 6 . 0 9  
XSECTION 112  REAM 1 . 3 3  4 .53  1 7 6 9 . 0 5  1 0 . 6 6  

... XSECTION 11 RUNOFF 1 . 9 6  4 .53  9 . 9 5  
XSECTION 111 ADDHYD 3 . 2 8  4 .52  1 7 7 2 . 6 6  1 0 . 2 0  
XSECTION 111 REAM 3 . 2 8  4 . 5 3  1 7 7 2 . 6 6  1 0 . 4 0  

... XSECTION 1 0  RUNOFF . 6 7  4 . 5 3  1 0 . 1 0  
. O  hrs 

... XSECTION 110  ADDHYD 3 .95  4 . 5 3  1 0 . 3 6  

XSECTION 1 0 9  REACH 3 . 9 5  4 . 5 3  1 7 7 3 . 8 6  1 0 . 5 9  
... XSECTION 1 0 1  RUNOFF 1 . 8 6  4 . 7 5  1 0 . 2 7  
... XSECTION 1 RUNOFF 1 . 2 0  4 . 6 4  9 .92  

- ~ - - ~ - -  ~ 

... XSECTION 9  RUNOFF 1 . 3 9  4  . 9 7  3 . 4 8  
XSECTION 1 0 9  ADDHYD 5 . 3 4  4 .64  1776 .44  1 0 . 3 0  
XSECTION 1 0 8  REACH 5 . 3 4  4 . 6 4  1 7 6 0 . 9 5  1 0 . 3 0  

... XSECTION 8  RUNOFF 1 . 9 2  5 . 1 9  3 .22  
... XSECTION 1 ADDHYD 3 .06  4 . 7 0  10 .12 

XSECTION 2  RUNOFF 1 . 2 4  4 . 2 0  --- 9.98 
XSECTION 2  ADDHYD 4.30 4 .56  --- 10.22 

XSECTION 108  ADDHYD 7.26 4 . 7 9  1 7 6 2 . 2 3  1 0 . 1 0  
XSFirTTDN 109  IDDRYD . O O  4 . 79  --- . O O  ... XSECTION 3  RUNOFF 1 . 8 5  4 . 7 5  1 0 . 0 5  

... XSECTION 3  ADDRID 6 . 1 5  4 . 6 1  1 0 . 3 4  
STRUCTUEE 1 RESVOR 6 . 1 5  4 . 2 4  1801 .48  1 3 . 2 4  

............ 
XSECTION 1 0 7  REACH 7 . 2 6  4 .79  1 7 5 9 . 8 8  1 0 . 3 7  
X S E C T I O N 1 0 7  ADDHYD 2 0 . 0 5  3 .85  1 7 6 3 . 9 5  1 0 . 0 6  
STRUCTURE 2  RESVOR 2 0 . 0 5  3 . 5 9  1 7 1 6 . 3 3  1 3 . 6 7  XSECTION 1 0 4  R E A M  6 . 1 5  1 . 8 1  . 5 1  1 2 . 2 0 F  

... XSECTION 4  RUNOFF 2 . 5 4  4 . 7 5  9 .62  
RAINPALL OF 1 5 . 8 0  inches ANX 24.00 hr DURATION, BEGINS AT 

XSECTION 4  ADDHYD 8 . 6 9  2 . 6 7  -.. 9 .81  1 3 7 7  1 5 8 . 5  
XSECTION 1 0 6  REACH 8.69 2 . 6 7  3 . 0 6  9 .81  1377  158 .5  ALTERNATE 5  SMRM 5  

........................... ... XSECTION 5 RUNOFF 2 . 0 0  4 . 9 7  9 . 2 6  1067  5 3 3 . 5  ... 
XSECTION 5  ADDHYD 1 0 . 6 9  3 . 1 0  --- 9 . 5 8  2431  227.4  XSECTION 1 0 1  RUNOFF 1 . 8 6  1 3 . 1 4  9 . 9 7  2475 1 3 3 0 . 6  
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RUNOFF ABOVE BASEFLOW (BASEFLOW = . O O  CFSI 
8 . 2 1  WATERSHED INCHES; 106258  CFS-HRS; 8781 .2  ACRE-FEET 

DURATION(HRS1 72 7 6  
FLOW(CPS1 8 0  59 TRUNCATED 

EXECUTIVE CONTROL ENDCMP COMPUTATIONS COMPLETED FOR PASS 3  

5JlWU.Y TABLE 1 

SELECTED RESULTS OF STrZNDARD AND EXECUTIVE CONTROL I N  ORDER PERFOXMED. 
A CW+RACTER FOLLOWING TlIE P W  DISCHARGE TIME ANC RATE (CPSI INDICATES: 

F-FLAT TOP HYDROGRAPH T-TRUNCLTED HYDROGRAPH R-RISING TRUNCATED HYDROGRAPH 

XSECTIONI ST- PEAK DISCTARGE 
STRUCTURE CONTROL DRAINAGE RUNOPE .................................... 

I D  OPWRTION ARXA AMOUNT ELEVATION TIME RATE RATE 
(SQ MI ( IN1 IFTI (HRI (CFSI  (CSMI 

FAINPALL OF 3 . 9 4  inches AND 2 4 . 0 0  hr DURATION, BEGINS AT . O  hrs 
RAINTABLE NUMBER 2 ,  ARC 2  
M I N  TIME INCREMENT .200 HOURS 

XSECTION 1 0 1  RUNOFF 1 . 8 6  1 . 9 9  --- 12 .58  1 0 1 1  543.5  
XSECTION 1 RUNOFF 1 . 2 0  i . 9 1  .. . 12 .22  900 750.0  
XSECTION 1 ADDHYD 3 .06  1 . 9 6  ... 1 2 . 3 7  1 7 2 9  565.0  
XSECTION 2 RUNOFF 1 . 2 4  1 . 6 2  ... 1 2 . 1 8  809  6 5 2 . 4  
XSECTION 2  ADDHYD 4.30 1 . 8 6  ... 1 2 . 4 8  2188 5 0 8 . 8  

XSECTION 3  RUNOFF 1 . 8 5  1 . 9 9  --- 1 2 . 3 8  1218  
XSECTION 3 ADDHYD 6 . 1 5  1 . 9 0  ... 1 2 . 6 1  3 1 2 5  
STRUCTURE 1 RESVOR 6 . 1 5  1 . 5 5  1 7 9 9 . 0 8  24 .52  112  
XSECTION 1 0 4  RERCH 6 . 1 5  1 . 5 5  . 5 0  24 .77  112  
XSECTION 4  RUNOFF 2 .54  1 . 9 9  --. 1 2 . 1 5  2180 

XSECTION 4  ADDHYD 8 . 6 9  1 . 6 8  --. 1 2 . 1 5  2180 
XSECTION 106  REACH 8 . 6 9  1 . 6 8  4 . 1 3  1 2 . 1 5  2180 
XSECTION 5  RUNOFF 2 . 0 0  2 . 1 4  ... 12 .07  2049 
XSECTION 5  ADDED 1 0 . 6 9  1 . 7 7  ... 1 2 . 1 0  4157  
XSECTION 6 RUNOFF 1 . 1 4  1 . 9 1  ... 1 2 . 0 6  1 0 3 1  

XSECTION 6  ADDHYD 11.83 1 . 7 8  .-- 1 2 . 0 9  5213 
XSECTION 1 0 6  ADDHYD .00 1 . 7 8  --- . O O  0 
XSECTION 7  RUNOFF .96  1 . 6 1  -.. 1 1 . 9 3  834 
XSECTION 7  ADDHYD 1 2 . 7 9  1 . 7 7  ..- 1 2 . 0 7  5926 
XSECTION 13  RUNOFF . 4 6  1 . 8 5  ... 1 2 . 0 1  419 

XSECTION 111 ADDHYD 3 . 2 8  1 . 8 4  1 7 7 2 . 7 5  12 .28  1533  467.4  
XSECTION 111 REAM 3 . 2 8  1 . 8 4  1 7 7 2 . 7 1  1 2 . 4 9  1522  4 6 4 . 0  
XSECTION 10  RUNOFP .67 1 . 8 4  ... 1 2 . 3 7  4 0 5  6 0 4 . 5  
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3 1 . 6 0  CPS 
3 3 . 2 0  CPS 
3 4 . 8 0  CFS 
3 6 . 4 0  CFS 
3 8 . 0 0  CFS 
3 9 . 6 0  CPS 
41.20 CPS 
42.80 CPS 
44 .40  CPS 
4 6 . 0 0  CPS 
4 7 . 6 0  CPS 
49.20 CPS 
50.80 CPS 
52.40 CPS 
54.00 CFS 
5 5 . 6 0  CFS 
5 7 . 2 0  CPS 
5 8 . 8 0  CPS 
6 0 . 4 0  CPS 
62.00 CFS 
63.60 CFS 
6 5 . 2 0  CFS 
6 6 . 8 0  CFS 
6 8 . 4 0  CPS 
7 0 . 0 0  CPS 
7 1 . 6 0  CFS 
73.20 CFS 
7 4 . 8 0  CFS 
7 6 . 4 0  CPS 
7 8 . 0 0  CPS 
7 9 . 6 0  CFS 
8 1 . 2 0  CFS 

4.60 CPS 4 . 3 6  6 .51  9 .43  13 .19  1 7 . 9 7  2 3 . 7 9  3 0 . 7 0  3 8 . 7 6  
6.20 CPS 4 1  42 1 2 1  263  425 497 514 5 3 4  
7.n" CPS 556 576 596 615  854 1 4 7 7  2390 3574 . . . . .. . 
9 . 4 0  CPS 

1 1 . 0 0  CFS 
1 2 . 6 0  CFS 
1 4 . 2 0  CPS - -  - 

1 5 . 8 0  CPS 
17 .40  CPS 
19 .00  CPS 
20 .60  CFS 
22 .20  CPS 
23 .80  CPS 
25.40 CFS - ~ 

27.00 CPS 
28.60 CFS 
3 0 . 2 0  CFS 
3 1 . 8 0  CFS 
3 3 . 4 0  CPS 
3 5 . 0 0  CPS 
36.60 CPS 
3 8 . 2 0  CFS 
3 9 . 8 0  CFS 
41 .40  CFS 
4 3 . 0 0  CFS 
4 4 . 6 0  CFS 
46.20 CFS 
47 .80  CPS 
49 .40  CFS 
51 .00  CFS 
5 2 . 6 0  CFS 
54.20 CFS 
55.80 CPS 
57 .40  CFS 
59 .00  CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = . O O  CFS) 
8 . 4 7  WATERSHED INCNES; 109648 CFS-HRS; 9061.3  ACRE-FEET. 

60 .60  CFS 
6 2 . 2 0  CPS 
6 3 . 8 0  CFS 
6 5 . 4 0  CFS 

DURATIONIHRS) 8  1 6  2 4  32 40  4 8  56 64 
PLOWICFSI 4520 1 7 1 7  116  111 1 0 7  103  99 94 

79 
2 7  TRUNCATED 

67 .00  CFS 
68 .60  CFS 
7 0 . 2 0  CFS 
7 1 . 8 0  CFS 
7 3 . 4 0  CPS 
7 5 . 0 0  CFS 
7 6 . 6 0  CFS 

OPERATION RESVOR STRUCTURE 2  

PEAK DISCHARGEICPSI PEAK ELEVATIONIPEET) 
10135 .4  1722 .12  78.20 CFS 

7 9 . 8 0  CFS 
81 .40  CPS HYDROGRAPH POINTS FOR ALTERNATE = 5, STORM = 5  

HRS WAIN TIME INCREMENT = , 2 0 0  hr, DRAINAGE AREA i 2 0 . 0 5  SQ.MI. 
3 . 0 0  CFS . O O  . 0 1  . 0 5  . 1 6  . 4 0  . 8 7  1 . 6 4  2 .79  
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RUNOFF ABOVE BASEFLOW (BASEPLOW = .OO CPSl 
9.87 WATWSHED INCfiES; 46277 CFS-HRS; 3824.3 ACRE-FEET. 

OPERATION ADDHYD XSECTION 109 

PFAK TIMElHRSl PSPX DISCHARGE ICPSI PEAK ELE$ATIONIFEETl 
9.66 4553.9 1784.42 

HYDROGRAPH POINTS FOR AL-TE = 5, STORM = 5 
HP\S MAIN TIME INCREMENT = ,200 hr, DRAINAGE ARBA = .OO SQ.MI. 
7.40 CPS 0 231 840 1342 1806 2359 2874 3416 
9.00 CPS 3969 4347 4503 4551 4538 4485 4375 4133 
10.60 CPS 3882 3656 3455 3248 2950 2655 2323 1969 
12.20 CFS 1651 1316 1025 770 543 343 123 0 

RUNOFF ABOW BASEFLOW (BASEFLOW = -00 CFS) 
15535 CFS-HRS; 1283.9 ACRE-PEET 

DURATIONIHRS) 2 4 6 
FLOWICPSI 3455 1651 0 

'** WARNING - XSECTION 107, INFLOW EXCEEDS MPX TABLE DISCHARGE, 
EXTRAPOLATION USED. *** 

OPERATION REACH XSECTION 107 

HYDXOGRAPH POINTS FOR ALTERNATE 1 5, STORM = 5 
HRS MAIN TIME INCREMENT = ,200 hr, DRAINAGE AREA = 7.26 SQ.MI 
2.80 CFS .10 1.04 1.97 7.60 19.98 31.32 61.49 95.06 
4.40 CFS 131 182 233 324 426 539 683 815 
6.00 CFS 969 1121 1321 1621 1910 2263 2618 3008 
7.60 CPS 3506 3878 4141 4330 4507 4744 4899 5121 
9.20 CPS 5222 5246 5251 5241 5189 5141 5052 4896 
10.80 CFS 4798 4710 4646 4556 4408 4306 4151 4020 
12.40 CFS 3911 3779 3699 3615 3551 3487 3396 3306 
14.00 CFS 3206 3051 2884 2699 2540 2380 2236 2116 

15.60 CFS 2007 1919 1816 1716 1616 1500 1407 1371 
17.20 CPS 1372 1364 1327 1289 1273 1271 1235 1135 
18.80 CPS 1039 1010 1025 1032 1008 975 925 872 
20.40 CPS 838 831 838 866 902 914 886 851 
22.00 CFS 837 837 822 775 734 753 804 827 
23.60 CPS 794 754 771 817 796 650 494 352 
25.20 CFS 238 158 103 68 44 29 19 12 - ~ -  ~ 

26.80 CFS 7.95 5.19 3.38 2.22 1.47 .97 .64 .43 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CPSl 
9.86 WATERSHW INCHES; 46231 CPS-HRS; 3820.5 ACRE-FEET. 

DURATION(HRS1 3 6 9 12 15 18 21 24 
FLOWICPSI 4507 3396 1910 1235 866 771 131 2 

DURATIONIHRS) 25 
PLOWICFSI 0 

OPERATION ADDHYD XSECTION 107 

PEAK TIME IHRSI PEAK DISCHARGEICPSI PEAK ELWATIONIFEETI 
9.20 14388.5 1772.98 
17.01 2757.5 1758.77 
17.93 2562.3 1758.44 
19.08 2119.7 1757.63 
71 .07 1884.2 1757.16 

HRS 
2.80 
4.40 
6.00 
7.60 
9.20 
10.80 
12.40 
14.00 
15.60 
17.20 
18.80 
20.40 
22.00 
23.60 
25.20 
26.80 
28.40 
30.00 

HYDROGRAPH POINTS POR 
MAIN TIME INCREMENT = ,200 

CPS 0 1 5 
CFS 350 458 651 
CFS 2235 2679 3297 
CFS 8097 9242 10063 
CPS 14388 14322 14254 
CFS 12191 11917 11496 
CFS 8147 7771 7401 
CFS 5748 5453 5109 
CFS 3704 3495 3303 
CFS 2721 2615 2536 
CPS 2028 2112 2104 
CPS 1707 1735 1805 
CPS 1724 1670 1550 
CPS 1509 1606 1738 
CFS 358 274 219 
CPS 123 120 118 
CPS 115 115 115 
CFS 114 113 113 

AL-TE = 5, STORM = 5 
hr, DRAINAGE AREA = 20.05 

16 36 87 156 
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RUNOPP ABOVE BASEPLOW IBASEPLOW = .OO CFS) 
4.64 WATERSHED INCHES; 16004 CFS-HRS; 1322.5 ACRE-FEET. 

DURATIONIHRs) 2 4 6 8 10 12 14 16 
FLOW(CFS) 2184 1523 944 590 414 313 265 242 

DURATION(HRS) 18 20 22 24 
PLOWICPS) 160 30 3 0 

"' WARNING - ROUTING COEPPICIENT iC) EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INCREMENT FOR XSECTION 108. *,* 

OPERATION REACH XSECTION 108 

PEAK TIME IHRSl PEAK DISCHARGE(CFS) PEPX ELEVATIONlFEETl 
10.30 2487.0 1760.95 
21.27 273.5 1755.98 
23.93 244.8 1755.85 

RUNOFF ABOVE BASEPLOW (BASEPLOW = .OO CFS) 
4.64 WATERSHED INCHES; 16004 CFS-HRS; 1322.5 ACRE-PEET. 

OPERATION RUNOFP XSECTION 8 

PBAK TIMEIHRSI PEAK DISCHkRGElCPS) PEAK ELEVXTIONIFEETI 
4 7 2  1075.7 (RUNOFF1 

(RUNOPP1 
(RUNOFF) 
(RUNOPF) 
(RUNOFF) 
(RUNOFF1 
(RUNOFF) 
(RUNOFF1 

RUNOFF ABOVE BASEPLOW IBASEPLOW = .OO CFSI 
5.19 WATERSHED INCHES; 6435 CFS-HRS; 531.8 ACRE-FEET, 

m 2 0  ............................................................. ----- SCS - 
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OPERATION ADDHYD XSECTION 108 

PEAK TIME (HRSI 
10.10 
18.95 
21.08 

PEAK DISCHRRGE(CFS1 PEAK ELEVATION(FEET) 
3490.8 1762.23 
445.8 1756.72 
382.9 1756.46 
357.2 1756.34 
349.0 1756.31 
353.4 1756.33 

HYDROGRAPH POINTS FOR ALTERNATE = 5, STORM = 4 
HRS MAIN TIME INCREMENT = ,200 hr, DPdINhGE AREA = 7.26 
4.40 CPS 
6.00 CFS 
7.60 CFS 
9.20 CFS 
10.80 CFS 
12.40 CFS 
14.00 CFS 
15.60 CFS 
17.20 CFS 
18.80 CFS 
20.40 CPS 
22.00 CFS 
23.60 CFS 
25.20 CFS 
26.80 CFS 
28.40 CFS 

RUNOFP ABOVE BASEPLOW IBASEPLOW ;. .00 CFS) 
4.79 WATERSHED INCHES; 22437 CPS-HRS; 1854.2 ACRE-FEET. 

DURATIONLHRSI 2 4 6 8 10 12 14 16 
FLOW(CFS) 3042 2108 1305 834 577 438 364 344 

DWTION(HRS) 18 20 22 24 
FLOWICFS) 251 53 6 0 

OPERATION ADDHYD XSECTION 109 

'*' MESSAGE - AIDROGRAPH CONTAINS NO PLOW 
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DURATION(HRS1 2 4 6 8 10 12 14 16 
FLOW(CFS1 660 260 167 129 105 90 36 8 

DURATIONlXRSl 18 18 
PLow(CFSl 1 0 

"I WARNING - XSECTION 109, INFLOW EXCEEDS MAX TABLE DISCHRRGE, 
EXTRAPOUTION USED. *** 

OPERATION P\EACH XSECTION 109 

PEAK TINELHRSI 
12.70 
21.99 

PEAK DISCHRRGE(CFS1 PEAK ELEVATIONIFEET! 
1827.4 1773.89 
106.1 1765.73 
90.8 1765.57 

RUNOFF ABOVE BASEPLOW (BASEFLOW = .00 CFSI 
1.84 WATERSHED INCHES; 4691 CPS-HRS; 387.7 ACRE-FEET. 

OPERATION RUNOFF XSECTION 9 

PEAK TIME(HRS1 
12.15 
21.61 

PERK DISCHARGE(CPS1 PEAK ELEVATION(PEET1 
1297.5 (RUNOFPI 
40.5 IRUNOFFI 
34.7 (RUNOFF1 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFSI 
2.15 WAmSHED INCHES; 1926 CFS-HRS; 159.1ACRE-FEET. 

OPERATION ADDKYD XSECTION 109 

PERK TIME(HRS! 
12.59 

PERK DISCHARGElCFSl PEAK ELEVATION(FEET1 
2406.8 1776.13 

RUNOFF ABOVE BASEPLOW IBASEFLOW = .OO CPSl 
1.92 WATERSHED INCHES; 6615 CFS-HRS; 546.7 ACRE-FEET. 

**' WARNING - ROUTING COEPPICIENT ICl EQUALS 1.0, 
CONSIDER SNALLER MAIN TIME INCREMENT FOR XSECTION 108. *** 

OPERATION REACH XSECTION 108 

PEAK TIME(HRS1 PERK DISWIARGELCFSI PEAK ELEVATIONLFEETI 
12.59 2406.8 1760.84 

RUNOFF ABOVE BASEFLOW (BASEPLOW = .00 CPSl 
1.92 WATERSHED INCHES; 6615 CFS-HRS; 546.7 ACRE-FEET. 

OPERATION RUNOPF XSECTION 8 

PEAK TINE(WS1 
12.06 
19.32 
21.55 

PEAK DISCHARGE(CFS1 PEAK ELEVATION(FEET! 
2151.5 (RUNOFF! 
67.7 l RUNOFF 1 

RUNOFP ABOVE BASEFLOW (BASEPLOW i .OO CPSl 
2.31 WATERSHED INCHES; 2867 CFS-HRS; 236.9 ACRE-FEET. 

OPERATION ADDKYD XSECTION 108 
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HYDROGRAPH POINTS POR ALTERMATE = 5, STORM = 1 
ms MAIN TIMF INC- = ,200 hr, DRAINAGE ARFA = 7.26 SQ.MI. 
7.00 CFS .03 .73 2.13 2.98 5.42 7.40 10.22 15.13 
8.60 CFS 18.22 23.62 28.17 33.31 41.35 47.10 57.87 67.89 

l ~ l n  c ~ s  RI 104 123 160 195 248 335 569 -. . - . . . . . . - - -- 

11.80 CPS 2060 3510 3852 3333 3114 2707 2255 1931 -- 

13.40 CPS 1656 1445 1255 1098 970 856 769 694 
15.00 CPS 635 586 540 505 470 440 416 392 
16.60 CFIS 375 362 353 342 331 322 311 300 . . . . .. - - .  
18.20 CFS 290 277 268 261 256 251 248 246 
19.80 CFS 238 232 227 223 219 211 204 202 
21.40 CPS 204 204 200 196 193 191 187 180 
23.00 CPS 174 172 174 175 171 167 150 115 
24.60 CPS 90.47 70.21 52.06 38.72 29.31 22.14 16.57 12.27 
26.20 CPS 8.99 6.53 4.71 3.39 2.42 1.73 1.24 .88 
27.80 CPS .62 44 

RUNOFF ABOVE BASEPLOW (BASEFLOW = .OO CFS) 
2.02 WATERSHED INCHES; 9487 CPS-HRS; 784.0 ACRE-FEET. 

DURATION IHRS) 2 4 6 8 10 12 14 16 
PLONICFS) 1255 505 331 248 204 175 104 33 

OPEPATION l i D D E l T  XSECTION 109 

"' MESSAGE - HYDROGRAPH CONTAINS NO PLOW 
RUNOFF ABOVE BASEPLOW (BASEFLOW = .00 CFS) 

114 CFS-HRS; 784.0 ACRE-FEET, 

OPERATION RFACH XSECTION 107 

PERK TIMEIHRS) PEAK DISCHARGE ICPS) PEAK ELEVATIONIFEET) 
12.45 3645.4 1760.12 
21.71 204.5 1751.52 
23.72 174.7 1751.31 

HYDROGRAPH POINTS POP. ALTERMATE = 5, SMRM = 1 
HRS MAIN TIME INCRWENT = ,200 hr, DRAINAGE AREA = 7.26 SQ.NI. 
7.20 CPS .03 .54 1.69 2.63 4.66 6.65 9.25 13.53 
8.80 CFS 16.94 21.80 26.43 31.44 38.65 44.80 54.31 64.19 
10.40 CPS 77 97 116 148 182 230 307 497 

12.00 CPS 1634 2999 3620 3411 3195 2840 2414 2062 
13.60 CFS 1767 1533 1331 1161 1022 901 805 725 
15.20 CPS 659 606 558 520 484 452 425 401 
16.80 CFS 382 368 357 346 335 326 315 304 
18.40 CFS 294 282 272 264 258 253 250 247 
20.00 CFS 241 234 229 225 221 214 207 204 
21.60 CFS 204 204 201 197 194 192 189 183 
23.20 CPS 176 173 174 174 172 168 155 125 
24.80 CPS 100 78 59 44 33 2 5 19 14 
26.40 CPS 10.37 7.57 5.49 3.96 2.84 2.04 1.45 1.03 
28.00 CFS .73 .52 .37 

RUNOFF ABOVE BASEELOW (BASEPLOW = .OO CPSI 
2.02 WATERSHED INCHES; 9475 CPS-HRS; 783.0 ACRE-FEET. 

DUP.ATION(HRS) 2 4 6 8 10 12 14 16 
PLOWICFS) 1331 497 326 250 204 176 100 33 

DURATION(HRS1 18 20 21 
FLOWLCPSI 9 1 0 

OPERATION ADDHYE XSECTION 107 

PEPX TIMEIHRSI PEAK DISCHARGE ICFS) PEAK ELE?ATION(PEET) 
12.18 8353.5 1765.80 
21.56 502.4 1753.13 
23.57 446.7 1752.88 

HYDROGRAPH POINTS FOR 
HRS MAIN TIME INCREMENT = ,200 
7.20 CPS .03 .54 1.76 
8.80 CPS 30 40 52 
10.40 CFS 
12.00 CPS 
13.60 CFS 
15.20 CFS 
16.80 CFS 
18.40 CPS 
20.00 CPS 
21.60 CFS 
23.20 CFS 
24.80 CFS 
26.40 CPS 
28.00 CFS 
29.60 CFS 
31.20 CPS 
32.80 CFS 
34.40 CPS 
36.00 CPS 
37.60 CFS 

ALTERNRTE = 5, STORM = 1 
hr , DRAINAGE AREA = 20.05 
3.26 5.77 9.27 14.80 
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RUNOPP ABOVE BASEPLOW (BASEFLOW = .OO CPSI 
132 CPS-HRS; 1854.2 ACRE-BEET 

PEAK TIME IHFS) 
10.06 
16.98 

PEAK DISCHkRGEICPS) 
6795.9 

PEAK ELEVATIONlPEETl 
1763.95 
1755.66 
1755.39 
1754.89 
1754.50 
1754.30 
1754.32 
1754.33 

OPERATION REACH XSECTION 107 

PEAK DISCHRRGE(CPS1 
3475.6 
445.8 
380.1 
344.4 
346.7 

PEAK ELEVATIONiFEET) 

HYDI 
HFS MAIN TIME 
4.60 CFS 0 
6.20 CPS 329 
7.80 CPS 2403 
9.40 CFS 6364 
11.00 CFS 6255 
12.60 CPS 4012 
14.20 CPS 2399 

2OGRAPH POINTS POR 
INCREMENT = ,200 

ALTERNATE = 5, STORM = 4 
hr , DRAINAGE AFSA = 20.05 

26 60 99 161 
838 1043 1307 1642 
3894 4401 5047 5653 

HYDROGRAPH POINTS FOR ALT-TE = 5, S M M  = 4 
HFS VAIN TIME INCRFMENT = ,200 hr, DRAINAGE AREA = 7.26 SQ.MI. 
4.60 CFS .04 .72 6.36 12.53 23.80 44.99 62.77 89.94 
6 2 0  CPS 118 160 230 296 391 492 609 770 . .. ... .. 
7.80 CPS 919 1124 1338 1563 1845 2099 2406 2711 
9.40 CPS 2948 3130 3279 3383 3454 3475 3435 3393 
11.00 CPS 3334 3269 3184 3061 2950 2799 2642 2489 
12.60 CFS 2317 2168 2021 1889 1766 1636 1528 1429 
14.20 CFS 1341 1260 1178 1109 1041 978 925 876 
15.80 CFS 835 789 746 705 657 618 601 594 
17 r10 CPS 582 562 549 544 542 523 483 451 

15.80 CFS 1557 
17.40 CPS 1170 
19.00 CFS 971 
20.60 CFS 805 
22.20 CPS 773 
23.80 CPS 743 
25.40 CPS 213 

. .. ..- 
19.00 CPS 444 445 438 424 413 397 377 364 
20.60 CFS 360 358 366 377 379 369 360 358 
22.20 CPS 357 348 329 316 326 342 343 328 
23.80 CPS 319 331 347 331 274 225 181 136 

27.00 CPS 122 
28.60 CPS 114 
30.20 CPS 113 
31.80 CPS 112 
33.40 CFS 111 
35.00 CPS 110 
36.60 CPS 110 

25.40 CPS 97.27 68.99 49.06 35.15 25.37 18.38 13.32 9.66 
27.00 CFS 7.02 5.11 3.73 2.72 1.98 1 4 4  1.05 .76 
28.60 CFS .55 .40 

RUNOFF ABOVE BASEFLOW (BASEFLOW i .OO CFSl 
4.79 WATERSHED INCHES; 22436 CFS-HRS; 1854.1 ACRE-FEET. 38.20 CPS 109 

39.80 CFS 108 
41.40 CPS 107 ~-~ - 

43.00 CFS 107 
44.60 CFS 106 
46.20 CPS 105 
47.80 CFS 104 
49.40 CFS 104 
51.00 CFS 103 
52.60 CFS 102 
54.20 CFS 101 
55.80 CPS 100 
57.40 CPS 99.46 
59.00 CPS 98.57 

DURATIONIHRS) 18 20 22 24 
FLOW(CFS) 230 49 6 0 

OPERRTION ADDHYD XSECTION 107 

60.60 CFS 97.68 
62.20 CFS 96.80 
63.80 CPS 95.88 
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3 8 . 2 0  CPS 
39.80 CPS 
41.40 CFS 
43.00 CPS 
44.60  CFS 
46.20  CPS 
47.80  CFS 
49.40  CPS 
51.00 CPS 
52.60 CPS 
54.20  CPS 
55.80  CPS 
57.40  CFS 
59. 00 CPS 
60.60 CFS 
62.20 CPS 

6 7 . 0 0  CPS 
6 8 . 6 0  CPS 
7 0 . 2 0  CPS - ~ 

71.80 CPS 
7 3 . 4 0  CPS 
75.00  CPS 
7 6 . 6 0  CPS 
7 8 . 2 0  CFS 
7 9 . 8 0  CFS 
8 1 . 4 0  CPS 
8 3 . 0 0  CPS 2 1 . 3 2  2 0 . 9 4  20.57 20.20 

RUNOPF ABOVE BASEFLOW (BASEPLOW = .OO CPS) 
3 . 8 5  WATERSHEE INCHES; 4 9 8 0 1  CFS-HRS; 4115.5  ACRE-FEET. 

DURATIONIHRSI 8 1 6  24  32 4 0  4 8  56 64  
PLOW(CPS) 1 6 4 7  773 1 1 3  1 0 9  1 0 5  1 0 2  97  9 2  

- - 

63.80 CPS 
65.40  CPS 
67.00  CPS 
68.60  CPS 
70.20  CPS 
7 1 . 8 0  CFS 
7 3 . 4 0  CFS 
75.00 CPS 
76.60 CPS 
78.20  CPS 

DURATIONIHRS) 7 2  78  
PLOW ICPSI 4 0  20  TRUNCATED 

OPEBATION RESVOR STRUCTURE 2 

PERK TIME (HAS) PEAK DISCHARGEICFS) PEAK ELEVATIONIPEET) 
1 3 . 6 7  2806.4 1716.33 79 .80  CFS 61.28 6 0 . 1 7  5 9 . 0 7  57.99 5 6 . 9 1  5 5 . 8 6  54.82 

81 .40  CFS 52.80 5 1 . 8 2  5 0 . 8 6  49 .92  48.99 4 8 . 0 8  4 7 . 1 9  
83 .00  CFS 45.46 44.62 4 3 . 8 0  4 2 . 9 9  HYDROGRAPH POINTS POR ALTERWITE 1 5, STORM = 4 

HRS MAIN TIME INCREMENT = , 2 0 0  hr, DRAINAGE ARER = 2 0 . 0 5  SQ.MI. 
4.60 CPS . O O  . 0 1  .03 . 1 0  .27 .58 1 . 0 8  1 . 8 4  
6 . 2 0  CPS 2 . 9 2  4 . 4 8  6 . 6 3  9 . 4 7  1 3 . 1 1  1 7 . 6 5  23 .35  3 0 . 2 9  
7 . 8 0  CPS 3 9  4 1  4 2  1 3 0  269 422 496 5 1 1  
9 . 4 0  CPS 527 544 559 572 586 597 608 6 1 8  

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CPS1 
3 . 5 9  WATERSHED INCHES; 46489 CFS-HRS; 3 8 4 1 . 8  ACRE 

DURATIONIHRS) 8 1 6  2 4  3 2  40 4 8  5 6  6 4  
PLOWICPS) 1 3 6 3  695 593 557 512 3 2 8  1 5 6  1 0 7  1 1 . 0 0  CPS 732 905 1 1 3 0  1363 1 6 5 6  1 9 0 5  2113 2283 

1 2 . 6 0  CPS 2 4 2 0  2566 2672 2746 2789 2805 2802 2783 
1 4 . 2 0  CPS 2752 2709 2 6 5 7  2597 2532 2463 2399 2347 
1 5 . 8 0  CPS 2293 2236 2 1 7 7  2116 2054 1 9 9 4  1939 1 8 8 8  

DUEATION(HRS) 7 2  75  
PLOWICFS) 58 43 TRUNCATED 

I 1 7 . 4 0  CPS 1 8 3 7  1 7 8 7  1 7 3 9  1 6 9 6  1654 1 6 0 9  1 5 6 1  1 5 1 4  
1 9 . 0 0  CPS 1 4 7 3  1 4 3 6  1 4 0 0  1 3 6 3  1 3 2 6  1 2 8 9  1 2 6 7  1 2 4 5  
2 0 . 6 0  CPS 1 2 2 5  1 2 0 7  1 1 9 1  1 1 7 5  1 1 6 0  1 1 4 3  1 1 2 7  1 1 1 2  EXECLJTNF CONTROL ENDCMP COMPUTATIONS COMPLETED FOR PASS 2 
2 2 . 2 0  CPS 1 0 9 7  1 0 8 1  1 0 6 5  1 0 4 9  1 0 3 6  1 0 2 5  1013 1 0 0 0  
2 3 . 8 0  CPS 987 978 969 955 934 910 884 857 
2 5 . 4 0  CFS 839 8 2 1  802 784 765 747 7 3 0  7 1 2  EXECUTIVE CONTROL CONPUT FROM XSECTION 1 0 1  TO STRUCWXE 2 
2 7 . 0 0  CPS 695 679 663 647 632 623 620 619 STARTING TIME = . 0 0  RAIN DEPTH = 15.80  RAIN DUFATION = 1 . 0 0  
2 8 . 6 0  CPS 619 618 617 616 615 614 614 613 ANT. RUNOFF COND. = 2 MAIN TIME INCREMENT = ,200 HOWIS 
3 0 . 2 0  CFS 612 6 1 1  610 609 608 607 606 605 ALTERNATE NO. = 5 STORM NO. = 5 RAIN TABLE NO. = 5 
3 1 . 8 0  CPS 605 604 603 602 6 0 1  600 599 598 
3 3 . 4 0  CPS 597 596 595 595 594 593 592 5 9 1  
3 5 . 0 0  CFS 590 589 588 587 586 585 584 584 
3 6 . 6 0  CPS 583 582 5 8 1  580 578 577 576 575 
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39.20 CPS 
40.80 CPS 
42.40 CFS 
44.00 CPS 
45.60 CPS 
47.20 CPS 
48.80 CPS 
50.40 CPS 
52.00 CPS 
53.60 CPS 
55.20 CPS 
56.80 CFS 
58.40 CPS 
60.00 CFS 
61.60 CFS 
63.20 CFS 
64.80 CPS 
66.40 CPS 
68.00 CPS 
69.60 CPS 
71.20 CFS 
72.80 CPS 
74.40 CFS 
76.00 CFS 
77.60 CPS 
79.20 CFS 
80.80 CPS 
82.40 CFS 
84.00 CPS 
85.60 CFS 

12.20 CFS 152 412 498 511 522 531 539 545 
13.80 CPS 551 555 558 560 562 564 566 567 
15.40 CPS 568 569 570 571 572 572 573 573 
17.00 CPS 574 574 575 575 575 575 576 576 
18.60 CFS 576 576 576 576 576 576 576 576 
20.20 CPS 576 576 576 576 575 575 575 575 
21.80 CPS 575 575 574 574 574 574 573 573 
23.40CPS . 573 573 572 572 572 571 570 570 
25.00 CFS 569 568 567 566 565 565 564 563 
26.60 CPS 562 561 560 559 558 557 556 555 
28.20 CPS 554 553 552 550 549 548 547 546 
29.80 CPS 544 543 542 541 5'39 538 537 536 .. ~~ ~-~ 

31.40 CPS 
33.00 CFS 
34.60 CFS 
36.20 CPS 
37.80 CPS 
39.40 CPS 
41.00 CFS 
42.60 CFS 
44.20 CFS 
45.80 CPS 
47.40 CPS 
49.00 CPS 
50.60 CFS 
52.20 CFS 
53.80 CFS 
55.40 CPS 
57.00 CPS 
58.60 CPS 
60.20 CFS 
61.80 CFS 
63.40 CPS 
65.00 CFS 
66.60 CFS 
68.20 CFS 
69.80 CPS 
71.40 CFS 
73.00 CFS 
74.60 CFS 
76.20 CPS 
77.80 CPS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CPSJ 
1.86 WATERSHED INCHES; 24104 CPS-HRS; 1991.9 ACRE-FEET. 

DURATION(HRSi 72 78 
FLOWICPS) 16 10 TRUNCATED 

OPERATION RESVOR STRUCTURE 2 
79.40 CFS 
81.00 CPS 
82.60 CPS 

PERK TIME iHRSi PEAK DISCHARGE (CPSJ PEAK ELhVATiONIPEETi 
19.55 576.0 1709.50 

84.20 CFS 
85.80 CFS HYDROGRAPH POINTS FOR ALTEXNATE = 5, STORM i 1 

HRS @.IN TIME INCRFMENT = ,200 h r ,  DRAINAGE AREA = 20.05 SQ.MI. 
7.40 CPS .00 .01 .02 .03 .06 .11 .18 .28 
9.00 CFS .42 .59 .83 1.11 1.47 1.90 2.43 3.09 
10.60 CPS 3.90 4.91 6.20 7.83 9.98 13.55 23.92 41.27 
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RUNOFF ABOVE BASEPLOW (BASEFLOW = .00 CPS) 
1.62 WATERSHED INCHES; 21017 CFS-HRS; 1736.9 ACICRF-FEET. 

DURATIONIHRS) 8 1 6  24 32 40 4 8  56 64 
FLOW(CPS1 572 545 503 273 145 108 90 49 

DURATION(XRS1 72 72 
FLOWICPSI 43 42 TRUNCATED 

EXECUTIVE CONTROL ENDCMP COMPUTATIONS COMPLETED FOR PASS 1 

EXECUTIVE CONTROL COMPUT PROM XSECTION 1 0 1  TO STRUCTURE 2 
STARTING TIME = . O O  RAIN DEPTH = 7.06 RAIN DURATION = 1 . 0 0  
ANT. RUNOFF COND. = 2 MAIN TIME INCREMENT = .200 HOURS 
ALTEPAJATE NO. = 5 STORM NO. = 4 RAIN TABLE NO. = 5 

OPERATION RUNOFF XSECTION 1 0 1  

PEAK TIMEIHRSI 
1 0 . 2 7  
19 .37  
21 .37  
23.43 
24.14 

PEXX DISCHARGE ICFSI PEAK ELEVATION(PEET1 
907.9 (RUNOFF1 
108 .9  (RUNOFF1 

96.9 (RUNOFF1 
87.1 (RUNOFF I 
85.0 (RUNOFF1 

RUNOFF ABOVE BASEPLOW (WEFLOW = . O O  CPSI 
4.75 WATERSHW INCHES; 5697 CFS-HRS; 470.8 ACRE-FEET. 

DURATIONIHRSI 2 4 6 8 10  1 2  1 4  16  
PLOWICFS) 798 526 322 205 144 109 93 85 

PEAK TIMEIHRS) 
9.92 

17 .18  
18.00 

PEAK DISCHARGElCFSl PEAK ELEVATIONIFEETI 
589.5 (RUNOFF) 

93.2 IRUNOPPl 
85 .5  IRUNOPPI 
72 .3  (RUNOPP) 
65.6 (RUNOFP) 

RUNOFF ABOVE BASEFLOW (BASEFLOW = . O O  CFSI 
4 .64  WATERSHED INCHES; 3590 CPS-HRS; 296.7 ACRE-FEET. 

DIIRATIONIHRS) 2 4 6 8 10 12  14  16  
FLOWlCPSl 513 328 1 9 8  126 90 69 60 55 

DURATION(HRS1 1 8  20 20 
FLOWICFSI 38 1 0 

OPERATION ADDIIYD XSECTION 1 

PEXX TIME(HRS1 
10 .12  
17.12 
19.22 
21 .21  
23.24 
24.11 

PEAK DISCHARGE(CFS1 PEAK ELEVATION(FEET) 
1492.3 (NULL1 

238 .5  (NULL) 
180 .6  (NULL1 
161 .4  (NULL1 
146 .2  (NULL1 
1 4 5 . 0  (NULL1 

RUNOFF ABOVE BASEPLOW (BASEPLOW = . 00  CFSI 
4 .70  WATERSHED INCHES; 9287 CFS-HRS; 767.4 ACRE-FEET. 

OPERATZON RUNOPF XSECTION 1 

OPERATION RUNOFF XSECTION 2 
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PEAK TIMEIHRSI 
9 . 9 8  

PEAK DISCHILRGEICFSI PEAK ELEVATIONIPEET) 

RUNOPP ABOVE BASEPLOW (BASEPLOW = . O O  CPS) 
4.20  WATERSHED INCHES; 3360 CFS-HRS; 277.7 ACRE-FEET. 

DURATION (HRS) 2 4  6  8  1 0  1 2  1 4  1 6  
PLOWICPSI 4 8 5  3 1 1  1 8 2  1 1 9  85  6 5  59  54  

DUEATION(HRS1 1 8  20  
PLOW(CPS) 1 8  0 

OPEPATION ADDHYD XSECTION 2 

PEAK TIME(HRS1 
1 0 . 2 2  
1 9 . 2 1  

PEAK DISCHERGE (CFSI PEAK ELFVATIONIPEET) 
2032 .O (NULL) 

2 4 9 . 8  (NULL1 
221.7 (NULL) 
200.3 (NULL1 
1 9 9  . O  (NULL) 

RUNOPP ABOVE BASEFLOW (BASEPLOW = . O O  CFSI 
4 . 5 6  WATERSHED INCHES; 1 2 6 4 7  CFS-HRS; 1 0 4 5 . 1  ACRE-PET. 

DURATION(HRS1 1 8  2 0  22  
FLOW (CFSI 105 9  0  

OPERATION RUNOFF XSECTION 3 

PEAK TIMELHRS) 
1 0 . 0 5  
1 7 . 2 5  

PEAK DISCHRRGE (CPSI 
9 2 0 . 4  
1 4 3  .O 
1 0 9 . 2  

9 8 . 9  
88 .1  

(RUNOFF) 
(RUNOPP) 
(RUNOFF) 
LRUNOFFI 

RUNOFF ABOVE WEPLOW (BASEFLOW = .00 CPS) 
4.75 WATERSHED INCHES; 5666 CPS-HRS; 468.2 ACRE-BEET. 

OPERATION ADDHYD XSECTION 3 

PEAK TIME(HRS1 
1 0 . 3 4  

PEAK DISCHARGE(CFS1 P B K  ELEVATION[FEETl 
2 9 2 9 . 7  (NULL1 

358.6 (NULL1 
3 1 7 . 3  (NULL) 
286.4 (NULL) 
2 8 0 . 1  (NULL) 

HYDROGRAPH POINTS FOR ALTE5NAm = 5, STORM = 4  
HRS mIN TIME INCREMENT = ,200 hr, DRAINAGE AREA = 6 . 1 5  SQ.MI. 
5 . 0 0  CFS .OO .60 2 . 7 0  6 . 8 1  1 4 . 8 1  2 8 . 0 9  4 8 . 2 6  8 1 . 1 1  
6.60 CFS 1 2 8  1 8 8  263 3 5 1  4 5 6  582 725 8 9 1  
8 . 2 0  CPS 1 0 7 8  1 2 8 4  1 5 1 5  1 7 5 8  2018 2 2 7 7  2502 2673 
9 .80  CFS 2792 2872 2920 2928 2897 2840 2776 2708 

1 1 . 4 0  CFS 2630 2 5 3 1  2419 2 2 9 1  2153 2012 1 8 7 1  1 7 3 8  
1 3 . 0 0  CFS 1 6 1 6  1 5 0 6  1 4 0 5  1 3 0 5  1 2 1 4  1 1 3 3  1063 1 0 0 0  
1 4 . 6 0  CFS 939 882 829 7 8 0  7 3 7  7 0 0  667 634 
1 6 . 2 0  CFS 600 564 528 497 480 4 7 6  473 4 6 4  
1 7 . 8 0  CFS 452 445 4 4 1  429 402 3 7 2  357 3 5 7  
1 9 . 4 0  CFS 3 5 8  353 3 4 1  326 310 2 9 7  293 2 9 5  
21.00 CFS 303 3 1 2  3 1 7  3 1 2  3 0 2  2 9 6  293 2 8 8  
2 2 . 6 0  CPS 276 264 265 278 286 2 8 1  2 7 1  272 
24 .20  CPS 280 274 2 3 7  183 1 3 3  9 2  62 4 0  
25.80 CPS 2 5 . 4 8  1 6 . 3 2  10 .46  6 . 7 3  4 .32  2 .77  1 . 7 8  1 .14  
2 7 . 4 0  CPS .73 . 4 6  

RUNOPP ABOVE BASEPLOW (BASEPLOW 1 .OO CFSI 
4 . 6 1  WATERSHHi INMES; 18313 CFS-HRS; 1 5 1 3 . 4  ACRE-FEET. 
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DUP.ATIONIHRS) 2 4 6 8 10 12 14 16 
PLOW(CFS) 2531 1738 1063 667 464 357 302 278 

DUP.ATION(HRS) 18 20 22 22 
PLOWICPS) 183 16 1 0 

***  MESSAGE - STRUCTURE 1, USER ENTERED STARTING ELEVATION OR STRUCTURE TABLE 
STARTS 2.16 PEBT BELOW ASSUMED CREST ELETATION AT 1794.10. 
THIS CAN DECREASE OUTFLOW HYDROGRAPH VOLUME. *** 

OPERATION RESVOR STRUCTURE 1 

PEAK TIMEiHRSI PEAK DISCHARGEICFSI PEAK ELEVATION(FEET) 
13.24 1490.3 1801.48 

HYDROGRAPH POINTS FOR ALTE8NATE = 5, STORM = 4 
HRS MAIN TIME INCREMENT = ,200 hr, DRAINAGE AREA = 6.15 SQ.MI. 
7.40 CFS .OO .O1 .01 .01 .01 .02 8.52 42.32 
9.00 CPS 91 94 97 100 103 105 107 110 
10.60 CFS 112 188 423 632 815 973 1108 1220 
12.20 CPS 1310 1380 1430 1464 1483 1490 1487 1475 
13.80 CFS 1456 1430 1401 1367 1332 1294 1254 1214 
15.40 CFS 1173 1132 1092 1052 1013 974 936 898 
17.00 CFS 861 827 795 766 738 712 688 665 
18.60 CPS 643 620 597 575 556 538 521 504 
20.20 CPS 487 471 455 440 428 417 408 399 
21.80 CPS 391 383 375 367 360 351 344 337 -- 

23.40 CPS 332 328 323 319 315 311 306 298 
25.00 CFS 285 270 252 234 216 199 182 166 
26.60 CFS 152 139 126 115 114 114 114 114 
28.20 CPS 113 113 113 113 113 113 113 113 
29.80 CFS 113 113 112 112 112 112 112 112 
31.40 CFS 112 112 112 112 111 111 111 111 
33.00 CFS 111 111 111 111 111 111 111 110 

~~~ 

34.60 CFS 110 110 110 110 110 110 110 110 
36.20 CFS 110 110 109 109 109 109 109 109 
37.80 CFS 109 109 109 109 108 108 108 108 
39.40 CFS 108 108 108 108 108 108 108 107 
41.00 CPS 107 107 107 107 107 107 107 107 
42.60 CFS 107 107 106 106 106 106 106 106 
44.20 CFS 106 106 106 106 106 105 105 105 
45.80 CFS 105 105 105 105 105 105 105 105 
47.40 CPS 104 104 104 104 104 104 104 104 
d9.00 CPS 104 104 104 103 103 103 103 103 ~~ ~ ~ ~- - - ~ - ~ 

50.60 CFS 103 103 103 103 103 103 102 102 
52.20 CPS 102 102 102 102 102 102 102 101 
53.80 CPS 101 101 101 101 101 101 101 101 
55.40 CPS 100 100 100 100 100 100 100 100 

58.60 CPS 98.64 98.53 98.42 98.30 98.19 98.08 97.97 97.86 
60.20 CPS 97.75 97.64 97.53 97.42 97.31 97.20 97.09 96.98 
61.80 CPS 96.87 96.76 96.65 96.54 96.43 96.32 96.22 96.10 
63.40 CPS 95.96 95.83 95.70 95.57 95.44 95.31 95.18 95.05 
65.00 CPS 94.92 94.79 94.66 94.53 94.40 94.28 94.15 94.02 
~ ~ ~- ~ ~ ~- 

66.60 CFS 93.89 93.76 93.63 93 .51 93.38 93.25 93.12 93.00 
68.20 CPS 92.87 92.74 92.62 92.49 92.36 92.24 92.11 91.98 
69.80 CPS 91.86 91.73 91.61 91.48 91.36 91.23 89.28 86.71 
71.40 CPS 84.21 81.78 79.43 77.14 74.92 72.97 71.13 69.34 
73.00 CPS 67.60 65.90 64.24 62.62 61.05 59.51 58.01 56.55 
74.60 CPS 55.13 53.74 52.39 51.07 49.79 48.53 47.31 46.12 
76.20 CPS 44.96 43.83 42.73 41.65 40.60 39.58 38.59 37.62 ~ -~ ~ - -  ~-~~ ~ 

77.80 CFS 36.67 35.75 34.85 33.97 33.12 32.28 31.47 30.68 
79.40 CFS 29.91 29.15 28.42 27.71 27.01 26.33 25.85 25.38 
81.00 CPS 24.93 24.48 24.04 23.61 23.19 22.77 22.36 21.96 ~- ~~ - - -  -~ ~~ -~ ~ 

82.60 CPS 21.57 21.18 20.80 20.43 20.06 19.70 19.35 19.00 
84.20 CPS 18.66 18.33 18.00 

RUNOFF ABOVE BASEPLOW (BASBLOW = .00 CPS) 
4.24 WATERSHED INMES: 16834 CFS-HRS; 1391.2 ACm-FEET. 

DURATION(HRS1 8 16 24 32 40 48 56 64 
FLOWlCFS) 575 139 110 107 103 99 95 68 

DURATION(HRS1 72 76 
FLCWiCPS) 25 18 TXL>X!ATED 

OPERATION REAM XSECTION 104 

PEAK TIME (ilRS) PEAK DISCHARGE(CFS1 PEAK ELZVATIONiFEETl 
12.20 115.0 * .51 

FIRST POINT OF FLAT PEAK 

RUNOPP ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.81 WATWSHED IFQIES; 7178 CPS-HRS; 533.2 ACm-FEET. 

DURATION(HRS1 72 76 
FLOW(CPS1 26 18 TRUNCATED 

OPERATION RUNOFF XSECTION 4 
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PEAK TIME (HRSI PEAK DISCMLRGE(CPS1 PEAK ELEVATIONIFEETI 
9.62 1280.3 (RUNOFF) OPERATION RERCH XSECTION 106 
17 .ll 201.4 I RUNOPP) 
17.98 184.7 (RUNOFPI PEAK TIMEIHRS) PEAK DISCHRRGE(CFS1 PEAK ELEVATION (FEET) 

19.15 157.1 (RUNOPE1 9.81 1376.6 3.06 
21.07 142.2 (RUNOPP) 17.11 316.4 1.08 

22.04 122.6 IRUNOFPI 17.98 299.7 1.02 

23.12 135.1 (RUNOPE1 19.15 272.1 .93 
24.03 132.1 (RUNOFPI 21.07 257.2 .87 

22.04 237.6 .81 
RUNOFF ABOVE BASEFLOW (BASEPLOW = .00 CPS1 23.12 250.1 .85 

4.75 WATERSHED INCHES; 7779 CFS-HRS; 642.9 ACRE-FEET. 24.03 247.1 .84 

DURATIONIHRS) 2 4 6 8 10 12 14 16 
PLOW(CFS1 1087 722 434 275 190 145 131 115 

DURATION(HRS1 18 20 20 
PLOWICFSI 71 2 0 

**' WARNING - XSECTION 4 
VOLUME TRUNCATW XT 16.8 IN LOCATION 5 ADDING WDROGRAPHS. "' 

OPERATION ADD- XSECTION 4 

PEAK TINE(HRS1 
9.81 
17.11 
17.98 
19.15 

PEAK DISCHARGE(CFS) 
1376.6 
316.4 
299.7 
272.1 

PEAK ELFJATION(PEET1 
(NULL1 
(NULL) 
[NULL1 
 NULL^ 
(NULL) 
(NULL1 
(NULL) 
(NULL) 

RUNOFF ABOVE BASEFLOW (BASEPLOW = .00 CFSI 
2,67WATE-?SHEDINMES; 14957CPS-HRS; 1236.lACRE-FEET. 

DURATIONIHRSI 8 16 24 32 40 48 56 64 
FLOW(CFS1 372 228 112 109 105 101 97 92 

DURATIONIHRS) 72 79 
FLOW(CFS1 37 18 TRUNCATED 

"' WARNING - ROUTING COEFFICIENT (C) EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INCREMENT FOR XSECTION 106. *.* 

RmUOFP ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.67 WATERSHED INUBS; 14957 CPS-HRS: 1236.1 ACRE-FGET. 

DURATIONIHRSI 72 79 
FLOWICFS) 37 18 TRUNCATED 

OPERATION RUNOFF XSECTION 5 

PEAK TIME (HRS) 
9.26 
17.05 

PEAK DISCHARGE (CPSI PEAK ELEVATION (PEETI 
1067.2 (RUNOFF) 
163.9 (RUNOFF) 
150.0 (RUNOFF) 
129.0 (RUNOFF I 
116.0 IRUNOPPI 

i RUNOPF j 
(RUNOPPI 
!RUNOFF1 

RUNOFF ABOVE BASEPLOW (BASEFLOW = .00 CFSI 
4.97 WATERSHED INCHES; 6412 CFS-HRS; 529.9 ACRE-FEET. 

OPERATION ADD- XSECTION 5 
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PEAK TIMEIIIRSI 
9.58 
17.08 

PEAK DIS-GEICFS) 
2431.4 
479.7 
449.6 
399.6 
372.9 
337.0 
360.7 
357.9 

PEAK ELWATION(PEET1 
(NULL) 

RUNOFF ABOVE MEFLOW (BASEPLOW = .00 CFSI 
3.10 WATWSXH) INCKES; 21361 CPS-HRS; 1765.2 ACRE-FEET. 

DURATION[HRS) 3 16 24 32 40 48 56 64 
PLOW(CPS) 586 319 113 109 105 101 97 92 

DURATION(HRS1 72 79 
FLOW ICFS) 39 19 TRUNCATED 

OPERATION RUNOFF XSECTION 6 

PEAK TIME IHRSI 
9.49 
17.04 
17.95 
19.07 
21.00 

PEAK DISCHARGE ICFS) 
562.3 
91.0 
83.5 
71.9 
64.6 

PEAK ELEVATIONIFEET) 
IRUNOFFl 
(RUNOFF1 
(RUNOFF1 
(RUNOFF1 
(RUNOFF) 

RUNOFF AS0VE BASEPLOW IBASEPLOW = .OO CFS) 
4.64 WATERSHED INCHES; 3410 CFS-HRS; 281.3 ACRE-FEET. 

1 OPERRTION ADDHYC XSECTION 6 

PEAK TIME IHRSI PEAK DISCHARGElCFSl 
2993.5 
570.6 
533.1 
470.7 
437.4 
392.4 

RUNOFF ABOVE BASEFLOW IBASEFWW = .OO CFSI 
3.24 WATERSHED INCHES; 24770 CFS-HRS; 

PEAK ELEVATION(FEET1 
(NULL1 
(NULL1 
(MILL1 
(NULL1 
(NULL1 
(MILL1 

2047.0 ACRE-FEET. 

DURATIONIHRS) 72 79 
FLOWICFS) 39 19 TRUNCATED 

OPEBATION ADDHYD XSECTION 106 

PERK TIME(HRS1 PEAK DISCKMGE(CPS1 PEAK ELWATIONIFEETI 
13.24 1375.3 3.05 

HYDROGRAPH POINTS FOR ALTERNATE = 5, STORM = 4 ~ ~ - -  

IiRS MAIN TIME INCRFMENT = ,200 hr, DRAINAGE AREA = .OO SQ.MI. 
10.60 CFS 0 73 303 517 700 858 993 1105 
12.20 CFS 1195 1265 1315 1349 1368 1375 1372 1360 
13.80 CFS 1341 1315 1286 1252 1217 1179 1139 1099 
15.40 CFS 1058 1017 977 937 893 859 821 783 
17.00 CFS 746 712 680 651 623 597 573 550 
i P 6" r!X 57R 505 482 460 441 423 406 389 . . . . . .. . -.~ - ~ 

20.20 CFS 372 356 340 325 313 302 293 284 
21.80 CFS 276 268 260 252 245 236 229 222 
23.40 CFS 217 213 208 204 200 196 191 133 
25.00 CPS 170 155 137 119 101 84 67 51 

RUNOFF ABOVE BASEFLOW (BASEPLOW = .00 CPSI 
9650 CFS-HRS; 797.5 ACRE-FEET. 

DURATIONIHRSI 16 
FLOWI~SI 0 

OPERATION RUNOFF XSECTION 7 
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PEAK TIIdElHRSI 
9.40 

PEAK DISCHRRGEICPSI PEAK ELWATIONIFEET) 
435.3 (RUNOFF) 

RUNOPP ABOVE BASEPLOW (BASEPLOW = .OO CPSI 
4.20 WATERSHED INCHES; 2600 CFS-HRS; 214.8 ACRE-FEET. 

DURATION(HRS1 2 4 6 8 10 12 14 16 
PLOW (CFS) 373 227 141 93 66 53 46 39 

DURRTION(HRS) 18 19 
PLOWICPS) 19 0 

"' WARNING - MAIN TIME INCREMENT I ,200) IS GREATER THAN 50% OF THE 
TIMI: OF CONCENTRATION I ,231 FOR SUBWATERSHED XSECTION 7. 
THIS WILL REDUCE THE COMPUTED PEAK BY ABOUT -.7%. e.. 

OPEEATION mDHYE XSECTION 7 

HRS MAIN 
4.60 CPS 
6.20 CPS 
7.80 CPS 
9.40 CPS 
11.00 CPS 
12.60 CPS 
14.20 CPS 
15.80 CPS 
17.40 CPS 
19.00 CpS 
20.60 CFS 
22.20 CPS 

PEAK DISCHILRGEICFS) 
3421.4 
644.6 
602.9 
530.0 
490.6 

PEAK ELEVATION(PEET) 
INLnLl 

inm~~i 
(NULL) 
(NULL) 
(NULL) 

HYDROGRAPH POINTS FOR ALTERXATE = 5, SMRN 
TIME INCREMENT = ,200 hr, DRAINAGE AREA I 

0 2 3 14 36 54 

23.80 CFS 424 473 394 239 159 131 121 117 
25.40 CPS 116 115 115 115 115 115 115 115 
27.00 CPS 115 115 115 114 114 114 114 113 
28.60 CPS 113 113 113 113 113 113 113 113 
30.20 CPS 113 112 112 112 112 112 112 112 
31.80 CPS 112 112 112 112 111 111 111 111 
33.40 CFS 111 111 111 111 111 111 110 110 
35.00 CPS 110 110 110 110 110 110 110 110 
36.60 CFS 110 109 109 109 109 109 109 109 
38.20 CPS 109 109 109 109 108 108 108 108 
39.80 CPS 108 108 108 108 108 108 107 107 
41.40 CPS 107 107 107 107 107 107 107 107 
43.00 CPS 107 106 106 106 106 106 106 106 
44.60 CPS 106 106 106 106 105 105 105 105 
46.20 CFS 105 105 105 105 105 105 105 104 
47.80 CFS 104 104 104 104 104 104 104 104 
49.40 CPS 104 104 103 103 103 103 103 103 
51.00 CPS 103 103 103 103 103 103 102 102 
52.60 CPS 102 102 102 102 102 102 102 101 
54.20 CPS 101 101 101 101 101 101 101 100 
55.80 CFS 100 100 100 100 100 100 100 100 .- ~~ ~ - -  

57.40 CPS 99.46 99.35 99.24 99.13 99.01 98.90 98.79 98.68 
59.00 CPS 98.57 98.46 98.35 98.23 98.12 98.01 97.90 97.79 
60.60 CFS 97.68 97.57 97.46 97.35 97.24 97.13 97.02 96.91 
62.20 CPS 96.80 96.69 96.58 96.47 96.36 96.25 96.14 96.01 
63.80 CPS 95.88 95.75 95.62 95.49 95.36 95.23 95.10 94.97 
65.40 CPS 94.84 94.71 94.58 94.45 94.32 94 .19 94.06 93.94 
67.00 CPS 93.81 93.68 93 .55 93.42 93.30 93 .17 93.04 92.92 
68.60 CPS 92.79 92.66 92.54 92.41 92.28 92.16 92.03 91.90 
10.20 CPS 91.78 91.65 91.53 91.40 91.28 89.82 87.54 85.10 
71.80 CPS 82.68 80.30 77.99 75.74 73.71 71.82 70.01 68.24 
73.40 CPS 66.53 64.85 63.22 61.63 60.08 58.57 57.09 55.66 
75.00 CPS 54.26 52.89 51.56 50.26 49.00 47.76 46.56 45.39 
76.60 CPS 44.25 43.14 42.05 40.99 39.96 38.96 37.97 37.02 
78.20 CPS 36.09 35.18 34.29 33.43 32.59 31.77 30.97 30.19 
79.80 CFS 29.43 28.69 27.97 27.27 26.58 26.04 25.56 25.10 
81.40 CPS 24.65 24.20 23.77 23.34 22.92 22.51 22.11 21.71 
83.00 CPS 21.32 20.94 20.57 20.20 19.83 19.48 19.13 

RUNOFF ABOVE BASEPLOW (BASEPLOW = .00 CPS) 
3.32 WATERSHED INCHES; 27368 CPS-HRS; 2261.7 ACRE-FEET. 

DURATIONIHRS) 8 16 24 32 40 48 56 64 
FLOiiiCPSl 815 4i0 113 109 105 101 97 92 

DWIATIONIHRS) 72 79 
FLOW(CFS) 39 19 TRUNCATED 
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OPERATION RUNOFF XSECTION 13 OPERATION RUNOFF XSECTION 12 

PEAK TIME(HRS) 
9.51 
17 .OO 
17.93 

PEAK DISCHARGEICPSI PEAK ELEVATION(PEET1 
(RUNOFF) 
(RUNOFF) 
1 RUNOPPI 

RUNOFF ABOVE BASEPLOW (BASEELOW ;- .00 CFSI 
4.52 WATERSHED INCHES; 1337 CPS-HRS; 110.5 ACRE-PET. 

"* W m I N G  - MAIN TIME INCREMENT ( ,200) IS GREATER THAN 50% OP THE 
TIME OF CONCENTRATION ( ,351 FOR SUBWATERSHED XSECTION 13. 
THIS WILL REDUCE THE COMPITEE PEAK BY ABOUT .2%. *a*  

OPERATION RFACH XSECTION 113 

PEAK TIME(HRS! 
10.29 
17 .I9 
18.12 
19.31 

PEAK DISCHARGEICFS! 
212.6 
35.8 
33.1 
27.1 
23.9 
21.8 
21.9 

PEAK ELEVATIONIPEETI 

RUNOFF ABOVE BASEFLOW (BASEPLOW = .OO CPS) 
4.52 WATERSHD INCHES; 1337 CPS-HRS; 110.5 ACRE-FEET. 

PEAK TIME IHRS) 
9.94 
17.17 
18.01 
19.21 
21.14 
22.09 
23.18 
24.10 

PEAK DISCHRRGE(CPS1 PEAK BLMATION(PEET1 
417.1 (RUNOFF) 
66.8 (RUNOFF) 

(RUNOPPI 
IRUNOPPI 
(RUNOPPI 
(RUNOFF) 
(RUNOFF) 
(RUNOFPI 

RUNOFF MOVE BASEFLOW (BASEPLOW = .OO CFSI 
4.53 WATWSHED INCHES; 2538 CPS-HRS; 209.7 ACRE-FEET. 

OPERATION ADDHYD XSECTION 112 

PEAK DISCKXRGE(CFS1 PEAK ELEVATION(FEET1 
626.4 1769.18 
102.7 1765.70 
94.2 1765.61 
78.9 1765.39 
70.9 1765.26 
62.8 1765.14 
65.5 1765.18 
64.8 1765.17 

RUNOFF ABOVE BASEPLOW (BASEFLOW = .00 CFSI 
4.53 WATERSHED INCHES; 3875 CFS-XRS; 320.3 ACRE-FEET. 

DURATION(HRS) 2 4 6 8 10 12 14 ?6 
FLOW(CFS) 550 349 216 138 100 75 64 61 

DURATIONIHRSI 18 20 21 
FLOW(CFS1 31 2 0 

OPERATION REACH XSECTION 112 
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PEAK TIMEIHRSl PEAK DISCHARGEiCPSl PEAK ELEVATIONiPEETl 
10.66 598.2 1769.05 
21.50 67.8 1765.22 
23.53 61.2 1765.12 
24.36 60.7 1765.11 

RUNOFF ABOVE BAS'BLOW (BASEELOW = .00 CFSI 
4.53 WATERSHED INMES; 3875 CFS-HRS; 320.3 ACRE-FEET. 

DURATIONiHRSl 2 4 6 8 10 12 14 16 
FLOW(CFS) 529 362 226 142 102 79 65 59 

DURATIONiHRSl 18 20 22 22 
FLOWiCPSl 34 5 1 0 

OPERATION RUNOFF XSECTION 11 

PEAK TIMEiHRSl 
9.95 
17.18 
<*.on 

PEAK DISCHARGE 1CFSl PEAK ELEVATIONIFEETI 

iRUNOFP1 
( RUNOFF) 
i RUNOFF I 
(RUNOFF) 
(RUNOFF) 

RUNOFF ABOVE BASEFLOW iBASEFLOW = .OO CFS) 
4.53 WATERSHED INCHES; 5715 CFS-HRS; 472.3 ACRE-FEET. 

OPEPATION RDDXYD XSECTION 111 

~ 
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PEAK TIMELHRSI 
10.20 

PEAK DISCHARGEiCFSl . 
1508.1 
259.8 
237.6 
196.1 
171.8 
155.8 
157.3 
155.3 

PEAK ELEVATIONIFEET) 

RUNOFF ABOW BASEFLOW (BASEPLOW = .00 CPSI 
4.52 WATERSHED INCHES; 9590 CFS-HRS; 792.5 ACRE-FEET. 

DURATION(HRS1 2 4 6 8 10 12 14 16 
FLOW(CFS) 1333 887 545 355 252 192 158 151 

DURATION(HRSl 18 20 22 23 
FLOWiCFSl 87 10 1 0 

+" WARNING - XSECTION 111, INFLOW EXCEEDS MBX TABLE DISCHARGE, 
EXTRAPOLATION USED. **. 

OPERATION REACH XSECTION 111 

PEAK TIME(HRS1 PERK DISCHARGE(CPS1 PEAK ELEVATIONiFEETI 
I n  nn 1507 .4 1772.66 

RCNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFSi 
4.53 WATERSHED INCHES; 9590 CFS-HRS; 792.5 ACRE-FEET. 

DURATIONiHRSl 18 20 22 23 
FLOW(CFS) 86 10 1 0 

OPERATION RUNOFF XSECTION 10 
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PEAK TIME (HRSI 
10.10 
17.24 
19.32 

PEAK DISCHARGE(CFS1 PEAK ELEVATIONLFEETI 
318.8 (RUNOFF1 
50.8 lRUNOFFl 

~RUNOPP~ 
(RUNOFFI 
LRUNOPPI 
(RUNOFF1 

24.15 31.4 (RUNOFF1 

RUNOFF ABOVE BASEFLOW (BASEPLOW = .00 CFSI 
4.53 WATERSHED INCHES; 1957 CFS-HRS; 161.7 ACRE-FEET, 

OPERATION ADDHYD XSECTION 110 

PEAK TIMEIHRSI 
10.36 
17.26 
19.39 
21.35 
22.17 
23.40 
24.27 

PEAK DISCHARGE(CFS1 PEAK ELEVATION(FEET1 
1821.2 (NULL1 
309.6 (NULL1 
234.7 (NULL1 
206.4 (NULL1 

(NULL1 
(NULL1 
(NULL) 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CPSI 
4.53 WATERSHED INCHES; 11547 CFS-HRS; 954.2 ACRE-FEET 

DURATION(HRS1 2 4 6 8 10 12 14 16 
FLOW(CFS1 1591 1099 674 431 301 229 190 181 

DlJRATION[HRSl 18 20 22 23 
FLOW(CFS1 107 12 1 0 

"' WARNING - XSECTION 109, INPLOW EXCEEDS KhX TABLE DISCHARGE, 
EXTFbXPOLATION USED. 

OPERATION REACH XSECTION 109 

PEAK TIME(HRS) 
10.59 
19.61 

PEAK DISCHARGE (CPS) 
1818.1 
233.9 
205.6 
187.2 
187.2 

PEAK ELEVATION(FEET1 
1773.86 
1766.88 
1766.68 
1766.53 
1766.53 

RUNOFF ABOVE BASEPLOW (BASEPLOW = .00 CFS) 
4.53 WATERSHED INCHES; 11547 CFS-HRS; 954.2 ACRE-FEET. 

OPERATION RUNOFF XSECTION 9 

PEAK TIMEIHRSI 
9.48 

PEAK DISCEARGEICFSI 
734.9 
112.1 
102.8 
87.3 
79.0 
68.0 
74.8 

PEAK ELEVATION(PEET1 
(RUNOFF) 
(RUNOFF) 
(RUNOFF) 
IRUNOFF) 
(RUNOFF) 
I RUNOFF I 
(RUNOFF) 
(RUNOFFI 

RUNOFF ABOVE BASEFLOW (BASEFLOW 1 .00 CFSI 
4.97 WATERSHED INCHES; 4457 CFS-HRS; 368.3 ACRE-FEET. 

OPERATION ADDHYD XSECTION 109 

PEAK TIME LIiRSI 
10.30 
21.27 
23.93 

PEAK DISCHARGE(CFS1 FEAX ELEVATION (FEET) 
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OPEWLTION RUNOFF XSECTION 1 0 1  

PEAK TIMElHRSl PEAK DISCHARGEICPSI PEAK ELEv'ATION(PEET1 
9.97 2474.7 IRUNOPP! 

19 .38  260.1 (RUNOFF) 
21.37 231.2 (RUNOFF1 
23.43 207 .1  LRUNOFP) 
24.14 201.2  (RUNOFPI 

RUNOPP ABOVE BASEPLOW (BASEFLOW = . O O  CPSI 
13.14 WATERSHED INCHES; 15772 CPS-HRS; 1303.4 ACRE-PEET 

DURATIONlHRSl 2 4 6 8 1 0  1 2  1 4  1 6  
PLOWICFS) 2130 1 4 9 1  895 572 384 310 236 213 

DURATIONLHRS) 1 8  20  22  24 
PLOWICFSl 199  74 8 0 

OPERATION RUh'OFF XSECTION ? 

FEAK TIME IHRS! 
9.40 

1 7 . 1 8  
1 8 . 0 0  
19 .22  
21 .14  

PEAR DISCmGE (CPS) 
1645.4 

225.3 
206.3 
173.6  
157 .2  

FEAK ELEVATION(PEET) 
IRUNOPPI 
(RUNOFPI 
(RUNOFF) 
IRUNOFFI 
IRUNOPFI 
IRUNOPP) 
(RUNOPP1 
LRUNOPPl 

RUNOFF ABOVE BASEFLOW (BASEPLOW = .00 CPSI 
12 .99  WATERSHED INCXES; 10062 CPS-HRS; 831.5 ACRE-FEET 

DURATIONIHRSI 2 
FLOWICPSl 1359 

DURATION(HRS) 1 8  20 22 
PLOW ICPSI 120 35 0  
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PEAK TIMEIHRS) 
9 . 8 1  

17.12 
19.22 

PEAK DIS-GEICPS! PEAK ELEVATIONlFEETl 
4079.1  ~NDLLl 

574.5  (NULL! 
432.3 (NULL1 
385.5 (NULL1 
349.2 (NULL1 

RUNOFP ABOVE BASEPLOW IBASEFLOW = . O O  CPSI 
13.08 WATWSHD INMES; 25834 CPS-HRS; 2134.9  ACRE-FEET. 

DURATIONIHRS) 1 8  20  22 24 
FLOWLCPSI 319 103 12 0  

"* WARNING - XSECTION 102, INFLOW EXCEWS MAX TABLE DISCHARGE, 
EXTRAPOIATION USW. 

OPERATION RUNOPP XSECTION 2 

PEAK TIMElHRSl PEAK DISCHRRGE(CPS! PEAK ELMATIONIPEETI 
1635.2  ( RUNOFP ! 

231.2  1 RUNOFF I 

- - 

23.15 152 .4  
24.06 147 .4  

RUNOFP ABOVE BASEPLOW IBASEFLOW = 
12 .39  WATER- INCHES; 

DURATION(HRS1 2 4  6 8 
FLOWICFS! 1353 926 554 358 

DURATIONIHRS) 1 8  20  2 1  
FLOWiCPS) 123 1 7  0  

.oo CPSl 
9916 CFS-HRS; 

(RUNOFPI 
( RUNOFPl 
(RUNOFPI 
(RUNOFF I 
IRUNOPFI 
(RUNOFF) 

819.5  ACRE-FEET. 

OPERATION rnDHIT) XSECTION 1 
OPERATION ADDHX XSECTION 2 
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PEAK TIMEIHRSI PEAK DISCHARGEICFS) 
5653.9 
603 .5 
534.8 
481.4 
478.2 

FEIiK ELEVATIONIFEET) 
(NULL) 
lNULLl 

RUNOFF ABOVE BASmLOW (BASEFLOW = .OO CFSI 
12.88 WAmSHED INCHES; 35750 CFS-KRS; 2954.4 ACICRE-FmT. 

DUXRTIONIHRS) 2 4 6 8 10 12 14 16 
FLOW(CFS) 4815 3359 2061 1304 855 698 530 491 

DURRTIONIHRS) 18 20 22 24 
PLOW(CPS) 445 142 13 0 

." WARNING - XSECTION 103, INFLOW EXCEWS MAX TABLE DISCHARGE, 
EXTRAPOLATION USED. .*, 

OPERATION RUNOFF XSECTION 3 

PEAK TIMEIHRS) PEAK DISCHARGE(CFS1 PEAK ELWATIONIFEETI 
9.66 2515.5 (RUNOFF) 

(RUNOFFI 
I RUNOFF I 
(RUNOFFI 
LRUNOPF) 
(RUNOFF) 
(RUNOFF1 

RUNOFF ABOVE BASEFLOW (BASEPLOW = .OO CFS) 
13.14 WATERSHm INCHES; 15688 CFS-HRS; 1296.4 ACRE-FEET. 

D-JRATIONIHRS) 2 4 6 8 10 12 14 16 
FLOWiCFSI 2109 1485 892 573 376 315 236 209 

OPERATION ADDHYD XSECTION 3 

PEAK TIMEIHRS) 
10.07 
19.35 
21.39 
23.42 
24.21 

FEAK DISCHRRGE (CFSI 
8106.6 

PEAK ELEVATIONIFEET) 
INITLL) 
(NULL) 
(NULL) 
INULL) 
(NULL1 

HYDROGRAPH POINTS POR ALTWNATE = 5. STOM ~ ~~ ~ ~ 

HRS MRIN TIME INCREMENT = .200 hr, DRAINAGE AREA = 
3.40 CFS 0 1 4 12 25 47 
5.00 CFS 184 260 350 456 570 693 
6.60 CFS 1206 1451 1728 2030 2364 2750 
8.20 CFS 4149 4688 5271 5868 6481 7073 
9.80 CFS 8034 8102 8089 7988 7793 7552 

1 1 . 4 "  CPS 6797 6496 6168 5808 5431 5053 . . . . .. . 
13.00 CFS 4015 3732 3471 3220 2988 2784 
14.60 CFS 2297 2155 2022 1901 1795 1704 
16.20 CFS 1455 1369 1280 1205 1163 1152 
17.80 CFS 1093 1076 1065 1036 971 898 
19.40 CFS 864 850 822 784 745 715 
21.00 CFS 727 752 763 750 726 710 
77.60 CPS 662 634 637 666 687 674 .. .~ .-- ~ ~- 

24.20 CFS 671 656 566 437 316 219 
25.80 CFS 60.39 38.60 24.85 16.02 10.26 6.54 
27.40 CFS 1.74 1.09 .65 .33 

RUMOFP ABOVE BASEFLOW (BASEFLOW = .OO CFSI 
12.96 WATERSHED INCHES; 51438 CFS-HRS; 4250 .8 ACRE-FEET. 

DURATIONIHRSI 3 6 9 12 15 18 21 24 
FLOW(CFS1 5868 2988 1540 993 726 650 79 1 

DURATIONIHRSI 24 
FLOW ICPSI 0 

'** MESSAGE - STRUCTURE 1, USER ENTERED STAF.TING ELWATION OR STRUCTdRE TABLE 
STARTS 2.16 FEET BELOW ASSUMED CREST ELEVATION AT 1794.10. 
THIS CAN DECREP.SE OUTFLOW HYDROGRAPH VOLUME. * e e  

OPERATION RESVOR STRUCTURE 1 

PFAK TIME IliRSI PEAK DISCHARGEICFSI PEAK ELEVATIONiFEETI 
10.91 7422.8 1803.90 

HYDROGRWH POINTS FOR ALTERNATE = 5, STORM = 5 
HRS MAIN TIME INCREMENT = ,200 hr. DRAINAGE AREA = 6.15 SQ.MI. 
5.60 CPS .OO .O1 .O1 01 .01 .02 2.65 33.05 
7.20 CFS 80 94 97 100 103 107 110 187 
D R O  rPS 670 1165 1709 3269 4505 5464 6189 6720 . .. ... -- 

10.40 CFS 7087 7311 7412 7416 7350 7233 7069 6864 
12.00 CFS 6620 6341 6035 5709 5374 5039 4715 4404 
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13.60 CFS 
15.20 CPS 
16.80 CFS 
18.40 CPS 
20.00 CPS 
21.60 CPS 
23.20 CPS 
24.80 CFS 
26.40 CFS 
28.00 CPS 
29.60 CPS 
31.20 CPS 
32.80 CPS 
34.40 ces 
36.00 CFS 
37.60 CFS 
39.20 CFS 
40.80 CFS 
42.40 CFS 
44.00 CPS 
45.60 CFS 
47.20 CPS 
48.80 CPS 
50.40 CFS 
52.00 CFS 
53.60 CPS 
55.20 CFS 
56.80 CFS 
58.40 CPS 
60.00 CPS 
61.60 CFS 
63.20 CPS 
64.80 CPS 
66.40 CFS 
68.00 CFS 
69.60 CFS 
71.20 CFS 
72.80 CFS 
74.40 CFS 
76.00 CPS 
77.60 CFS 
79.20 CFS 
80.80 CFS 
82.40 CFS 

RUNOFF ABOVE BASEPLOW IrnSEPI 
12.57 WATERSHED 

3567 
2096 
1518 
1272 
1029 
872 
765 
636 
327 
155 
113 
113 
112 
111 
110 
110 
109 
108 
107 
107 
106 
105 
104 
104 
103 
102 
101 
100 

99.55 
98.65 
97.76 
96.88 
95.98 
94.94 
93.90 
92.88 
91.87 
84.50 
67.80 
55.29 
45.10 
36.78 
30.00 

>OW = 
INCHES; 

.oo CFSl 
49889 CFS-XRS 

D"RATION(HRS) 8 16 24 32 40 48 56 64 
FLOW(CPS1 1518 672 112 108 105 101 97 92 

DURATION(HRS1 72 76 
PLOWICPSI 39 25 TRUNCATED 

"' W I N G  - XSECTION 104, INSUPPICIENT LOW PLOW RATING, PEAK PLOW LESS THiiN 
2ND TABLE VALUE. THIS R E A M  ROUTING MAY BE INCORRFCT, 
UNLESS NEW RATING TABLE VALUES ARB INSWTED. * *+  

OPERATION REACH XSECTION 104 

PEirK TIME (HRSI PEAK D I S C W E  ICBSI PEAK ELWATION(FEET1 
10.00 115.0 * .51 

FIRST POINT OF FLAT PEAK 

RUNOFF ABOVE BASEPLOW (MEPLOW = .00 CFS) 
1.89 WATERSHED INCHES; 7508 CPS-HRS; 620.5 ACRE-FEET. 

DURATION(XRS1 8 16 24 32 40 48 56 64 
FLOWICFS) 115 115 112 109 105 101 97 92 

DURATION(HRS) 72 75 
PLOWICPSl 39 26 TRUNCATED 

OPERATION RUNOFF XSECTION 4 

PEAK TIME IXRSI 
9.24 
17.11 

PEAK DISCXRRGE(CFS1 
3571.8 
482.9 

RUNOFF ABOVE BASEFLOW (BASEPLOW = .OO CFSl 
13.14 WATERSHED INCHES; 21539 CPS-HRS; 

PEAK ELEVATION(PEET1 
1 RUNOFF 1 
I RUNOFF 1 
(RUNOFF I 
IRUNOPFI 
IRUNOFF) 
  RUNOFF^ 
(RUNOFF) 
(RUNOFF1 

1780.0 ACRE-FEET. 
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'*' WARNING - XSECTION 4 DURATION(HRS1 8 16 24 32 40 48 56 64 
VOLUME TRUNCATED AT 23.% IN LOCATION 5 ADDING HYDROGRAEHS. "* FLOW(CPS) 851 402 115 110 107 103 99 94 

DURATION(HRS1 72 79 
OPERATION ADDHYD XSECTION 4 PLOW~CPSI 57 26 TRUNCATED 

PEAK TIKE (HRSI PEAK DISCXRRGE (CPSI PEAK ELWATIONIPEETI 
9.24 3686.8 (NULL) OPERATION RUNOFP XSECTION 5 
17.11 597.9 WJLLl 
17.98 557.0 (NULL1 PEAX TIKE(HRS1 PERK DISCHARGE(CFS1 PEAK ELWATION(PEET) 
19.15 491.0 (NULL1 9.13 2891.7 (RUNOFPI 

21.07 454.4 (NULL1 17.05 387.9 (RUNOFF1 

22.04 406.9 iNULLI 17.95 354.7 (RUNOFPI 

23.12 435.2 (NULL1 19.07 304.5 (RUNOFF) 

24.03 427.6 (NULL1 21.01 273.4 (RUNOFF) 
21.99 234.1 (RUNOPFl 

RUNOPP ABOVE BASEPLOW (BASEPLOW = .OO CPSl 23.05 262.5 (RUNOFF1 
5.18 WATERSHED INMES; 29047 CPS-HRS; 2400.4 ACRE-FEET. 23.99 260.8 (RUNOFF) 

DURATION(HRS1 72 79 
FLOW ICES) 57 26 TRUNCATED 

f f *  W-ING - ROUTING COEPFICIENT (CI EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INCREMENT FOR XSECTION 106. .,* 

OPERATION RmCH XSECTION 106 

PEAK TIKEiHRSl 
9.00 
17.11 

PEAK DISCHARGE(CPS1 PEAK ELNATION(FEET1 
3454.0 * 5.62 
597.9 1.78 

23.12 435.2 1.48 
24.03 427.6 1.45 

* FIRST POINT OF PLAT PEAK 

RUNOFF ABOVE BASEFLOW (BASEPLOW = .00 CFSl 
5.15 WATERSHED INMES; 28888 CFS-HRS; 2387.3 ACRE-FEET. 

RUNOFF ABOVE BASEPLOW (BASEFLOW = .00 CFSI 
13.43 WATERSHED INCXES; 17332 CPS-HRS; 1432.3 ACRE-FEET. 

DURATIONIHRSI 2 4 6 8 10 12 14 16 
FLOW(CPS1 2298 1621 987 636 413 335 261 229 

DURATION(HRS1 18 20 22 22 
PLOWiCPSl 210 83 1 0 

OPERATION ADDKYD XSECTION 5 

PEAK TIME(HRS1 
9.13 

PEAK DISCHARGE (CPSI PEAK ELEVATION(FEET1 
6345.7 (NULL1 
984.1 (NULL1 
911.6 (NULL1 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFSI 
6.70 WATERSHEZ INCHES; 46217 CFS-EPIS; 3819.4 ACRE-FEET. 
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DURATION(HRS1 8 16 24 32 40 48 56 64 
FLOW(CFS1 1504 632 115 111 107 103 99 94 

DWRATIONIHRSI 72 79 
PLOWICES1 60 26 TRUNCATED 

OPERATION RUNOPF XSECTION 6 

PEAK TIME IHRS) PEAK DISCHkRGElCPSl PEAK ELEVXTIONIPEET) 
1601.2 (RUNOFF1 
219.9 IRUNOPPI 
201.2 iRUNOFPl 

IRUNOPFI 
(RUNOFF) 
IRUNOPFI 
IRUNOPFI 
(RUNOFF) 

RUNoFP ABOVE BRSEPLOW ImSEFLOW = .00 CFS) 
12.99 WATmSHED INCHES; 9558 CFS-HRS; 789.9 ACRE-FEET 

DURATION(XRS) 2 4 6 8 10 12 14 16 
FLOW(CFS) 1288 901 539 342 220 187 148 127 

DURATION(HRS) 18 20 22 
FLOW(CFS) 117 34 0 

OPERRTION ADDHYD XSECTION 6 

PEAK TIME(HRS1 
9.12 
17.07 
17.96 
19.10 
21.03 

PEAX DISCHRRGEICPS) 
7900.8 
1203.7 
1112.7 
962.7 
881.8 

PEAK ELEVATIONIFEET) 
(NULL1 
 NULL^ 
(NULL1 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 

RUNOPP ABOVE BASEFLOW (BASFPLOW = .00 CFS) 
7.30 WATERSHEC INCHES; 55759 CFS-HRS; 4608.0 ACRE-FEET. 
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D~TIONIHRSI 72 79 
PLOW(CPS) 60 26 TRUNCATED 

OPERATION ADDHYD XSECTION 106 

PEAK TIME IHRS) 
10.91 

PEAK DISCHRRGEICPSI PEAK ELEVATIONIPEET) 
7307.8 9.47 

HYDROGRAPH POINTS FOR ALTERNATE = 5, STORM = 5 
HRS MAIN TIhIE INCREldENT = ,200 hr, DRAINAGE AREA = .00 SQ.MI. 
R.dO CIIS 0 72 555 1209 1868 3344 4530 5429 ~. .. -.- 
10.00 CFS 6094 6605 6972 7196 7297 7301 7235 7118 
11.60 CPS 6954 6749 6505 6226 5920 5594 5259 4924 
1 3 . 2 0  CPS 4600 4289 3995 3714 3452 3209 2987 2784 . . . . . .. . .~~~ - - ~ ~  ~~~~ - ~ 

14.80 CFS 2596 2423 2262 2115 1981 1860 1750 1648 
16.40 CFS 
18.00 CFS 
19.60 CFS 
21.20 CFS 
22.80 CFS 
7 4  40 rPS . ~ .  - - -  

26.00 CFS 353 314 277 243 212 183 157 132 
27.60 CFS 110 90 72 55 40 2 6 13 2 
29.20 CFS .00 

RUNOFF ABOVE BASEFLOW IBASEFLOW E .00 CFSI 
42546 CFS-HRS; 3516.0 ACRE-FEET. 

DURATIONIHRSI 2 4 6 8 10 12 14 16 
FLOW(CFS1 6226 3995 2115 1403 1122 836 681 557 

DURATIONIHRS) 18 20 21 
PLOWlCFSl 212 26 0 

OPERATION RUNOFF XSECTION 7 

PEAX TIME(HRS1 PEAK DISCHARGE (CFSI PEAK ELWATION (FEET1 
8.98 1313.1 1 RUPJOFF ) 

(RUNOFF) 
(RUNOFF) 
(RUNOPFI 
(RUNOFF) 
IRUNOFFI 
IRUNOFFI 
(RUNOFF1 
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PEAK TIMEIHRS) 
9 . 0 7  

17 .00  
17.93 

PEAK DISCHIIRGEICPS) PEAK ELEVATION(PEET1 
643.0 (RUNOFF) 

89.0 (RUNOFPI 

(RUNOFF) 
(RUNOFF) 

RUNOFF ABOVE BASEFLOW (BASFSLOW = .OO CPS) 
12.84 WArnSHED INCHES; 3796 CFS-HRS; 313.7 ACRE-FEET. 

"* WARNING - MAIN TIME INCREMENT ( ,2001 IS GmTER TEhN 50% OF THE 
TIMT OP CONCENTRATION ! .35)  FOR SUBWATERSWED XSECTION 13 .  
THIS WILL REDUCE THE COMPUTED PEAK BY ABOUT . O % .  * * *  

OPERATION REACH XSECTION 113 

PEAK TIME!HRS) PEAK DISCXRRGE (CPSI PEAK ELTVATIONLFEET) 
9 . 8 9  599.8  1769.05 

17 .23  86.3 1765.50 
18 .13  80.0 1765.40 
19 .32  65.4 1765.18 
2 1 . 2 8  58 .1  1765 .07  
2 2 . 1 6  52 .5  1764.98 
2 3 . 3 2  5 3 . 1  1764.99 . - 

2 4 . 2 0  52 .8 1764 99 

RUNOPP ABOVE BASEPLOW (BASEPLOW = .00 CFS) 
12 .84  WATERSHED INCHES; 3796 CFS-HRS; 313 7  ACRE-FEET 

DURATION(HRS1 2 4 6 8  10 1 2  1 4  1 6  
PLOW (CFS) 512 357 220 139 90 76 58 52 
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PEAK TIMEIHRS) 
9.40 

PEAK DISCHARGE(CPS1 
1180.4  

PEAK ELEVATIONfFEET) 
!RUNOPE1 
!RUNOFF) 
(RUNOFF) 
IRUNOFF) 
(RUNOFF) 
(RUNOFF) 
1 RUNOFF) .. .. 

24.10 102 .0  (RUNOFF) 

RUNOFF ABOVE BASEFLOW (BASEFLOW = . O O  CFS) 
12 .84  WATWSHW INCHES; 7204 CPS-HRS; 595.3  ACRE-FEET. 

DURATIONIHRSI 2 C 6 8  10 1 2  1 4  1 6  
PLOW(CPS) 977 672 403 258 163 146  109  98  

DLJRATION(HRS1 1 8  20 22 
PLOWICFS) 87 2 1  0  

OPERATION ADDHYD XSECTION 112  

PEAK TIME(HRS1 PEAK DISCHARGE(CFS1 PEAK ELEVATION!PEETl 
9.57 1764.5 1773 .65  

17 1 R  248.7  1766 .98  

RUNOFF ABOVE BASEPLOW (BASEFLOW = . O O  CPSl 
12.84 WATERSXED INCHES; 11000 CPS-HRS; 909.0  ACRE-FEET. 

DURATION(HRS1 2 4  6  8  10 1 2  1 4  1 6  
FLOW(CFS) 1479 1022 636 4 0 1  260 222 167 150  

DITRATION!HRSl 1 8  20  22 23 
FLOWfCPS) 133 4 1  2  0  

"' WARNING - XSECTION 112, INFLOW EXCEEDS MAX TABLE DISCHARGE, 
EXT32OLh.TION USED. * * *  

OPERATION RERCH XSECTION 112  
OPERATION RUNOFF XSECTION 1 2  
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PEAK TIME(HRS1 
10.23 
19.44 

PEAK DISCHARGE(CFS1 
1724.1 
187.6 
164.8 
148.5 
147.4 

PEAK ELEVATION(FEET1 
1773.49 

PEPS. TIMElHRSl 
9.85 
17.14 
17.91 
19.22 

PEAK DISCfRRGE(CFS1 PEAK ELEVATION(PEET1 
1783.41 
1769.14 
1768.91 

RUNOFF ABOVE BASEPWW (BASEFLOW = .00 CPSI 
12.84 WATERSHW INCXES; 11000 CFS-HRS; 909.0 ACRE-PEET. 

RUNOFF MOVE BASEPLOW (BASEFLOW = .00 CPS1 
12.85 WATEXSHW INCHES; 27224 CFS-HRS; 2249.8 ACRE-FEET. 

OPERATION RUNOPF XSECTION 11 

PEAK TIMEiHRSl PEAK DISCHRRGE(CFS1 PEAK ELEVATION(FEET1 *" WARNING - ROUTING COEFFICIENT (Cl EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INCREMENT FOR XSECTION 111. *+*  

"' WARNING - XSECTION 111, INFLOW EXCEEDS M?X TABLE DISCHARGE, 
EXTRAPOLrlTION USED. **+ 

OPERATION REACX XSECTION 111 

PEAK TIME(HRS1 
9.85 
17.14 
17.91 

PEAK DISCHRRGE 1CFSl PEAK ELEVATION (FEETI 
4293.1 1783.41 
618.0 1769.14 

RUNOFF ABOVE BRSEFLOW (BASEPLOW = .OO CFSI 
12.85 WATERSHED INCHES; 16224 CFS-HRS; 1340.8 ACRE-FEET. 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CPS) 
12.85 WATERSHET INCHES; 27224 CFS-HRS; 2249.8 ACRE-FEET. OPERATION ADDHYD . XSECTION Ill 



TR20 ------ .------------------------.----------------------~~~~-~~~~~~~ SCS - 
SIGNAL BUTTE FRS WIPASS MTN - RECREATED BY WOODIPATEL SBT2OcP4 VERSION 

091181" ORIGINAL DSGN COND. + NEW STLGE-STOPAGE CURVES + ADDL PASS mT2.04TEST 
09:29:51 PASS 3 JOB NO. 1 PAGE 60 

OPERATION RUNOFF XSECTION 10 

PEAK TIME IHRSl PEAK DISCHARGEICPSl PEAK ELEVATIONIPEET) 
9.67 894.6 IRUNOPPI 
17.24 123.5 (RUNOFF1 
19.33 94.2 (RUNOFF1 
21.23 85.1 LRUNOFFl 
22.11 75.6 IRUNOFFI 
23.28 77.4 (RUNOFF1 
24.14 75.1 IRUNOFFI 

RUNOFF ABOVE BASEPLOW (BASEPLOW = -00 CFSl 
12.84 WATERSHED INCHES; 5554 CFS-WS; 459.0 ACRE-FEET 

DURATIONIHRSI 2 4 6 8 10 12 14 16 
FLOW(CPS1 753 524 310 199 131 107 85 75 

DURATIONIHRS) 18 20 22 23 
FLOW(CPS1 68 19 1 0 

OPERATION ADDHYD XSECTION 110 

PEAK TIME (HRS) PEAK DISC!X?SSGE ICFSI PEAK ELEVATION(PEET1 
9.81 5184.5 (NULL) 
17.16 741.1 [NULL) 
17.90 684.8 (NULL1 
19.24 561.4 (NULL1 
21.19 499.8 (NULL1 
21.98 449.1 (NULLI 
23.23 454.9 (NULL1 

RUNOFF AE0.n  BASEPLOW (BASEFLOW = .OD CFS) 
12.85 WATERSHED INCHES; 32778 CPS-HRS; 2708.8 ACRE-PEET. 

"' WARNING - XSECTION 109, INFLOW EXCEEDS MAX TABLE DISCHRRGE, 
EXTRAPOLATION USED. 
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PEAK DISCHRRGEICPS) PEAK ELEVATIONLFEETI 
1915.0 ' 1774.23 
740.1 1769.69 
559.0 1768.86 

FIRST POINT OF FLAT PEAK 

RUNOPP ABOVE WEFLOW (BASEFLOW = .OO CFSl 
8.49 WATERSHED INCHES; 21672 CFS-HRS; 1791.0 ACFIE-FEET. 

DUPATIONIHRSl 2 4 6 8 10 12 14 16 
PLOWICFSI 1915 1915 1884 1219 767 633 497 449 

DUXATIONIHRSl 18 20 22 24 
PLOWICFSI 408 130 10 0 

OPERATION RUNOFF XSECTION 9 

PEAK TIMEIWSI 
9.24 
17.12 
17.98 

PEAR DISCHRRGEICFSl PEAK ELEVATIONIFEET) 
1990.4 (RUNOFF1 
265.6 IRUNOPP) 

23.12 175.5 IRUNOFFI 
24.04 171.0 (RUNOFPI 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CPS) 
13.43 WATERSHED INCHES; 12047 CPS-HRS; 995.5 ACRE-FEET. 

DURATIONIHRSI 2 4 6 8 10 12 14 16 
FLOWICFS) 1628 1089 689 432 288 235 183 162 

DURATION(HRS) 18 20 22 22 
PLOWICFSI 147 58 1 0 

OPERATION A D D m  XSECTION 109 

OPERATION REACH XSECTION 109 
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