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Introduction 

1.1 Purpose 
The purpose of this study is to determine the 100-year peak discharge at critical 
points within the Wagner Wash watershed. The discharges will be used for 
floodplain delineation in the Wagner Wash Flood Insurance Study. 

1.2 Study Area 
Wagner Wash is an ephemeral wash in central Maricopa County located ap- 
proximately 40 miles northwest of Metropolitan Phoenix as outlined on Figure 1. 
The watershed is characterized with broad alluvial slopes prone to sheet flow and 
with few small incised channels flowing from the White Tank mountains which lie 
to the east. Wagner Wash cames significant flows through the Sun Valley Parkway 
at two locations along its northwest curve. The wash then flows southwesterly to 
its confluence with the Hassayampa River at a point approximately 10 miles north 
of Interstate 10. 

Approximately 8 miles of the Sun Valley Parkway is contained within the Wagner 
Wash watershed. Drainage through the parkway was designed for the 100-year, 
1-hour storm by Collar, Williams, and White Engineering (1987). From the results 
of thisstudy, it is estimated that most of the flowsgenerated by the 100-year, 6-hour 
storm will pond behind the culverts and will be diverted downslope to adjacent 
culverts throughcollectorchame~, or, insomecases, overtop the road and continue 
downstream. 

Approximately five miles of the Central Arizona Project (CAP) canals are contained 
within the Wagner Wash watershed. Design storage capacities and peak flows for 
two o v d u t e s  were obtained from the Bureau of Reclamation (1980). The total 
watershedarea above theHassayampa River confluenceis roughly 42squaremiles. 
The length of the main channel is approximately 14 miles. The elevation of the 
watershed ranges from 1,4W to 2,700 feet mean sea level The average watershed 
slope is 1.80 percent. 



Figure 1: Location Map for Wagner Wash Wafershed. 



Watershed Characteristics 

2.1 Watershed Delineation 
The Wagner Wash study used four 7-%-minute series (1:24,000) USGS topographic 
maps; DaggsTank,Wagner Wash Well, White TankMountains NE, and White Tank 
Mountains SE (see Plate 1). Subwatershed areas, elevations, watercourse lengths, 
and other pertinent information were determined from these maps. 

The totalarea of this study is 4207 squaremiles. The watershed was delineated into 
77 subwatersheds ranging in size from 0.01 to 3.73 square miles. The design plans 
for the Sun Valley Parkway were used to delineate washes flowing through the 
parkway (see Appendix A-1). 

A field survey of the culvert sizes and the surrounding topography adjacent to the 
Sun Valley Parkway indicates that many of the culverts would not overtop the 
parkway, but would flow downslopealongthe parkway to thenext adjacent culvert 
downstream. The direction of flow along the parkway was determined for each 
culvert and modeled accordingly. 

2.2 Land Use 
There are two inhibiting man-made structures which alter natural runoff conditions 
within the watershed: the Central Arizona Project (CAP) and the Sun Valley 
Parkway. Land use within the watershed at this time is primarily cattle grazing, 
with few homes or roads, and a few small man-made stock tanks. 

2.3 Soils 
Two distinct units make up the study area (see Plate 2): the MohaUContine Unit 
and the Gunsight-RilLitoChuckawalla Unit. 

Mahall-Contine 
The MohallContine Unit consists of about 61 percent Mohall and similar soils, 36 
percent Contine soils, and 3 percent components of minor extent. The Mohall and 
Contine soils are deep and well drained. They formed in alluvium derived 
dominantly from acid and basic igneous rock The surface layer of both soils are 
loamy. In the Mohall soils the subsoil is loamy to a depth of 60 inches, where the 
soils are nongravelly to very gravelly, loamy to sandy, and calcareous. The subsoil 
of the Contine soils is clayey and is calcareous in the lower part. Of minor extent in 
this unit are Denure, Momoli, Pinamt, Tremant, and Rillito soils on fan terraces and 
Gadsen soils on m o w  floodplains. 



Watershed Characteristics 

Gunsight-Rillito.Chuckawalla 
The Gunsight-Rillito-Chuckawalla unit consists of about 27 percent Gunsight and 
similarsoils, 19percentRillito soils,and 8 percent Chuckawalla soils. Theremaining 
46 percent is comprised of components of minor extent. Gunsight, Rillito, and 
Chuckawalla soilsare derived dominantly fromacid and basic igneous rock In both 
Gunsight and Rillito units, the s o 5  are very gravelly and loamy throughout. The 
surface layer of the Chuckawalla soils is gravelly, loamy, and strongly saline; below 
the subsoil to a depth of 60 inches or more the soils are very gravelly, loamy, 
calcareous, and strongly saline. Of minor extent in this unit are Denure, Beeline, 
Cipriano, Mohall, Momoli, Pinamt, and Tremant soils on fan terraces and Canizo 
and Gilman soils on floodplains (Soil Conservation Service 1986). 

2.4 Topography 
Wagner Wash is characterized by shallow alluvial side slopes with an incised 
channel averaging 80 feet in width. The main channel has a relatively clean, sandy 
bottom with scattered areas of small shrubbery and grasses. The vegetation within 
the watershed is composed of various cacti spedes, creosote bushes, mesquite trees, 
palo verde trees, and other desert species. The vegetation is most dense along the 
overbanks of Wagner Wash. 



Hydrologic Methods 

3.1 Model 
The hydrologic response of the Wagner Wash watershed to the 100-year, 6-hour 
storm was simulated using the US. Army Corps of Engineers HEC-I (December 
1988) computer program. The HEC-1 parameters were determined using the 
methods described in the Hydrologic Design Manual for Maricopa Counfy, hereinafter 
referred to as the Hydrology Manual mood Control District of Maricopa County 
1989). The computational interval used to determine the unit hydrograph for each 
subbasin was 3 minutes. 

3.2 Precipitation 
The 100-year, 6-hour storm total of 3.28 inches for the entire watershed was deter- 
mined by using NOAA Atlas I1 procedures as described in the Hydrology Manual 
(see Appendix B). Rainfall was distributed in time using the historic storm of 1954 
over the Queen Geek area (U.S. Army Corps of Engineers 1974). This curve was 
developed for the major peak producing event within Maricopa County and is 
prescribed by the Hydrology Manual. Thedistribution was developed based on total 
watershed size, and was generated within the Maricopa County Unit Hydrograph 
computer programs (MCUHP1 and MCUKM ) developed by the Flood Control 
District of Maricopa County. 

Areal reduction was taken into account using JD records. The areal reduction curve 
for the &hour storm was taken from the NOAA Technical Memorandum NWS 
HYDRO4 Miller, Frederick & Tmcey 1973). This data was included in the pro- 
gramMCUHPl to develop areal reduction for the watershed. 

3.3 Rainfall Excess 
The initial and uniform loss rate method of HEC-1 was used to determine rainfall 
losses. The parameters for the initial and uniform rates were developed as outlined 
in the HvdrolmManual. The ranEe of values determined for this method were 0.64 
to 0.82 &ches?& the initial loss rate plus initial abstractions (STRTL + IA), and 0.05 
to 0.32 inches/hour for the uniform loss rate (CNSTL) (see Appendix C). 

Since the loss rates are based upon hydrologic soil groups, the loss rates were 
weighted for each subbasin based upon the percentage soil present. The majority 
of the soils within this watershed consists of type B soils, with some D soils 
contained in the mountainous portion of the watershed. 



3.4 Unit Hydrograph 
The unit hydrographs for this watershed were determined using the methods 
presaibed in the Hydrology Manual (see Appendix D). Two methods to determine 
the hydrographs were used depending on the resulting time of concentration. The 
time of concentration was determined for most subwatersheds by applying the 
Papadalds method where the Clark Unit Hydrograph Method were applied. In 
other subwatersheds where the time of concentration was much longer than the 
time of excess rain, the Sgraph methods were applied. (Subwatershed sizes within 
Wagner Wash do not exceed five square miles.) 

The HEC-1 program does not use different computational time intervals for each 
subbasin. Therefore, an average computational time increment was chosen, allow- 
ing for good representation of the generated hydrograph by different methods (i.e., 
Clark Unit Hydrograph and S-Graph). 

3.5 Channel Routing 
The normal-depth routing method of the HEC-I model was used for channel 
routing. This method uses channel cross-sections and normal-depth computations 
to route computed storm runoff hydrographs through given reaches. Channel 
a o s s - d o n s  were altered to represent given sections. 

The number of steps 01STPS) per routing interval were obtained using the follow- 
ing equation: 

N m  =reach length / average veloaty / (NMIRT w 60) 

Channel characteristics were carefully evaluated for estimation of Manning's n 
values. The chosen values ranged from 0.02 to 0.04. Rough estimates of veloaty for 
each routing reach were obtaked by estimating chann2 aoss-sections and flow 
rates, and applying these parameters to the Manning's equation The estimated 
veloaty was used to determine the number of steps needed for the routing 
parameter. 

3.6 Storage Routing 
Storage routing was performed using the design plans for the Sun Valley Parkway. 
The plans provided sufficient data to determine inlet flows through the culverts. 
Concentration in excess of the culvert capacity was routed downslove. Field survey 
has indicated that overflow at some cdver& would not overtop &e parkway b;t 
would flow downslovealone: the~arkwav tothenextadiicent culvert. Thedirection 
of flow along the p;kway was deternir;ed for each ckvert and modeled accord- 
ingly. 

The two overchutes located alonp: the CAP allow the upper watersheds to be 
drained to the lower watershed. ~ i e  design storage capad& and peak flows were 
obtained from the US. Bureau of Reclamation (19801 (see Auuendix A-2) and used 
in the model. Onefoot contour mapping was obtained frogThe Adams Group, a 
consulting firm. The contour mapping was used to obtain storage information for 
the contributing area behind the CAP. 



Discussion 

The peak discharge determined for Wagner Wash at the confluence with the 
Hassayampa River is 16,000 cfs. Reach veloaties ranged fromapproximately 3 to 5 
fps within routed reaches. Theunit discharge for this42 square mile watershed was 
400 cfs per square mile, with a total excess of 0.92 inches for the watershed. The 
excess rainfall volume was equivalent to the excess generated by an SCS curve 
number for this given watershed. 

Individual subbasin discharges per square mile varied based on subbasin size and 
physical characteristics. Tables 1A and 18 provide a detailed look at unit discharge 
and excess for each subbasin and for the concentration points. 

The peak discharge of Wagner Wash at the confluence of the Hassayarnpa was 
compared with estimates horn regional equations. The first source was Methods for 
Estimating the Magnitude and Frequency of Floods in Arizona CRoeske 19781, which 
produced an estimate of 14,80Ocfs, and aunit discharge of 357 cfs per square mile. 
The second source was entitled Estimafion of Magnitude and Frequency of Floods in 
Pima Counfy, Arizona, with Comparisons of Alternative Methods (U.S. Geological 
Survey 1984). The last method produced a peak dkharge of 10,500 cfs and a unit 
discharge of 238 cfs per square mile. 

The Clark Unit Hydrograph method was verified by making a comparison of the 
dculated time of concentrations for various subbasins with similar time of con- 
centration values from the Kirpich method and from the Upland method 023-55). 
Table 2 provides the results of these comparisons. The three methods generated 
times of concentration which compare closely, therefore, the Clark Unit 
Hydrograph method was assumed to apply to this watershed. 

A comparison was made between the design peak flows for the 100-year, 2-hour 
storm developed by Collar, Williams, and White Engineering (19871, and those 
flows generated for the 100-year, &hour storm developed by this study. Table 3 
outlines the results of this comparison which indicate that the peak flows to the 
culverts generated by this s u y  yieldapproximately a 50 percent higher discharge. 
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Table 1A: Wagner Wash Peak Flow and Unit 
Subbasln Area, Peak FIOW, Unit 

Name square mile 13s Discharge 

SubPa 0.82 1,073 1,309 
SubPb 0.99 1,170 1,182 
SubPc 1.90 1,652 869 
s u m  1 .oo 1,121 1,121 
SubQb 1.50 1,570 1,047 
S u m  0.80 815 1,019 
SubRa 1.40 1,382 987 
SubRb 2.20 2,025 920 
SubA 0.22 256 1,164 
SubAl 1.06 1,055 995 
SubBl 1.25 1,322 1,058 
SubCl 0.85 1,072 1,261 
SubD1 0 34 325 956 
SubG1 0.19 183 963 
Subs 0.55 751 1,365 
SubHl 0.25 473 1.892 
Sub11 0.18 21 1 1,172 
SubT 0.49 678 1,384 
Sub0 0.07 108 1,543 
SubcU 0.51 1,138 2,231 
Sub C 0.53 692 1,306 
SubD 0.27 336 1,244 
SubE 0.11 120 1,091 
SubF 0.06 138 2,300 
SubG 0.04 114 2,850 
SubH 0.02 43 2,150 
SublUa 048 1,112 1.135 
SublUb 0.57 1,424 2,498 
Sub1 0.85 1,064 1,252 
SUM 026 298 1.146 
SubK 0.12 108 400 
SubL 1.36 1,190 875 
SuWl 0.39 591 1,515 
SubU 0.03 95 3,167 
SubV1 0.45 526 1,169 
SubV 0.1 1 220 2,000 
SubM 159 1,227 787 
SubW1 0.04 88 2,200 
SubW 0.10 145 1.450 
SubX1 0.04 99 2,475 
SubX 0.08 105 1,313 
SubN 089 972 1,092 

Discharge Data by Subbasin. 
Subbasln Area, Peak Flow, 

Name square mile cfs 
SubY1 0.35 510 
SubY 0.15 176 
SubOU 0.84 1,640 
SUM: 1.61 1261 
Sub21 0.06 143 
Sub2 0.16 221 
Sub31 1.29 1,121 
Sub30 0.01 65 
Sub29 0.01 16 
Sub28 0.01 53 
Sub26 0.06 139 
Sub25 0.06 109 
Sub24 0.03 101 
Sub23 1.23 1,097 
Sub21 0 02 44 
Sub20 0.03 88 
Sub19 0.66 872 
Sub18 0.02 92 
Subl6U 1.08 1,158 
Sub16 0.27 517 
Sub14 0.01 58 
Sub13 0.04 87 
Sub1 1 0.05 121 
Sub10 0.14 361 
Sub9 0.02 93 
Sub7 0.62 6W 
SutB 0.95 764 
Subs 0.04 135 
Sub3 0.18 285 
Sub2 0.06 66 
Sub1 0.54 610 
Sub4 1 32 1,158 
SUM 0.78 909 
Sub12 0.34 423 
Sub15 0.12 135 
Sub17 0.69 801 
Sub22 0.23 199 
Sub27 0.34 395 
Sub32 0.32 345 
Sub33 1.36 996 
Sub34 0.50 596 



Table 18: Concentration Point 0, 
Concentration Polnt Peak Discharge 

P 1,948 
Q 1,447 
R 1,933 
ALL 4,556 
SR-PQ 226 
DCAP 113 
CP-A'S 1,159 
CP-11 873 
CP-12 1,723 
CP-13 2,894 
CP-14 3,446 
CP-2 1,472 
CP-3 1,610 
CP-4 1,662 
CP-5 1,693 
CP-6 1,693 
CP-7 1,668 
CP-IU 1,173 
CP-I 1,861 
CP-8 3,155 
CP-9 3,313 
CP-10 3,325 
CP-14A 5,906 
CP-U 583 
CP-v 543 
CP-15 7,225 
CP-W 199 
CP-X 164 
CP-16 8,079 
CP-Y 510 
CP-17 8.904 
CP-O 2,163 
CP-Z 297 
CP-18 10,358 

:barges for Wagner Wash. 
Concentration Point Peak Dischame 

CP-30 24 
'CP-29 8 
CP-28 21 
CP-26 88 
CP-25 66 
CP-24 77 
CP-23 1,029 
CP-21 23 
CP-20 40 
CP-19 720 
CP-18 33 
CP-16 1,103 
CP-14 1,024 
CP-13 1,011 
CP-11 967 
CP-10 980 
CP-9 767 
CP-7 1,184 
CP-6 626 
CP-5 50 
CP-3 160 
CP-2 166 
COMB-1 448 
BRDG-2 10,353 
SR-1 10,296 
CP-A 10,964 
CP-01 3,194 
CP-0 12,363 
CP-Cia 304 
CP-C1 708 
CP-C2a 100 
CP-C2 220 
CP-C 12.861 
CP-E 15,797 



Table 2; Time of  Concentration Comparison. 

'Values obtaiwd were unrealistic, other meWlogies are used. 

Subbasln Time of Concentration 
Number Papadakls Kilpich TR-55 
A 0.667 0.614 
B 0517 0.411 
C 0 633 0.451 
CU 0.367 0.692 
D 0.667 0.614 
E 0.683 0.514 
F 0.400 0.309 
G 0.317 0229 
H 0.367 0.259 
IUa 0.767 0.647 0.506 
IUb 0.383 0.299 0.396 
I 0.667 0.645 
J 0.717 0.656 
K 0.767 0.658 
L 0867 0.91 1 
M 0.983 1.119 1.080 
N 1225 
0 1.083 0.447 
OU 0.417 0.853 0.622 
Pa 1.069 1.310 
Pb 1.075 1.130 
PC 1.275 1.250 
Qa 1.283 1.660 
Qb 1.291 1.440 
QC 1.049 0.970 
Ra * 1.490 1.700 
Rb 1.452 1.470 
S 0.833 0.768 
T 0.W 
U1 0.748 
U 0.400 0.229 
V1 0.W 0.799 
V 0550 0.433 
W1 0.400 0.294 
W 0.687 0.461 
Xi  0.350 0264 
X 0.717 0.531 
Y1 0.950 0872 
Y 0.621 
21 0.567 0.433 
Z 0.683 0.572 

Subbasln Time of Concentration 
Number Papadakis Klrpich TR-55 
A1 1.363 
B1 1.290 
C1 1.067 
D l  0.850 0.788 
G1 0.817 0.717 
H i  0.732 
I1 0.750 0.646 
1 1.093 
2 0.61 7 0.499 
3 0.583 0.511 
4 1.580 
5 0.300 0.210 
6 0317 0.986 
7 0.883 0.901 
8 0.900 0.857 
9 0233 0.413 
10 0.367 0.659 
11 0.383 0.294 
12 0.733 0.681 
13 0.383 0.290 
14 0.183 0.103 
15 0.667 0.571 
16 0.417 0.660 
16U 0.628 
17 0.867 0922 
18 0 . m  0.157 
19 0.959 
20 0.333 0.237 
21 0.567 0.139 
22 0.850 0.763 
23 0.883 0.981 1.270 
24 0.300 0.184 
25 0.483 0.331 
26 0.483 0.398 
27 0.733 0.695 
28 0.183 0.103 
29 0.383 0.102 
30 0.150 0.082 
31 0.867 0.948 
32 0.783 0.722 
33 2.954 
34 0.767 0.607 



Discussion 

Table 3: Design Capacify vs. Computed Flow. 

Culvert HEC.1 
Subbasin Design Peak Q 
A 111 263 
CP-10 2,5 15 3,056 
U1 432 494 
V1 384 534 
Y 1 236 327 
Z1 78 143 
Z 9,679 221 
3 30 285 
5 65 135 
6 1,036 1,135 
7 780 600 
9 26 93 
10 217 310 
11 61 121 
13 68 87 

Culven HEC-1 
Subbasin Design Peak Q 
14 32 56 
16 158 517 
18 50 77 
19 1,820 423 
20 50 88 
21 42 94 
23 1,565 1,006 
24 63 101 
25 103 109 
26 124 139 
28 40 53 
29 66 23 
30 39 60 
31 1,538 685 



Conclusions 

The peak flow obtainedusing the HEC-I model with areal reduction yielded 16,000 
d s  for the 100-year, &hour flood at the confluence of the Hassayampa River. The 
resulting estimate of peak flow has been compared with other methods and has 
been found to be reasonable. 

The HEC-1 model provided subbasin peak flows at various concentration points on 
the watershed, and can be made useful for floodplain mapping or watershed 
planning models. 
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Culvert and CAP Designs, 
Field Notes 



Table A-1: Sun Valley Parkway Phase I1 
Design Data 

Design Shldy Watershed Peak 
Drainage SuMMsln Area, Discharge, 

Basin NO. acres cfs 
26 31 768 1,538 
27 30 11 39 

28 29 20 66 

29 26 

29 28 

30 26 

31 25 

32 24 

32 24 

33 23 
34 21 

34 21 

35 20 

36 19 

36 

37 18 

38 16 

39 14 
40 13 

41 11 

42 10 

43 9 

44 7 

45 6 

46 5 
47 3 

4849 2 

48-49 1 

A-Y Ot 

A-Y UPPr 
01-K1 Wagner 

B1Xl Wash 

01-K1 



Table A-2: CAP Structures 
Peak Qln, Storage Capacity, Peak Qout, 

Station Name She cfs acrefeet cfs 

18140 18'x5'-6' 3,338 584 356 

248tOO 18'xtid' 3,338 584 356 
Overchutes 

This is tie design data an the Ma CAP overchutes contributing to the Wagner Wash watershed. 

Wagner Wash crosses the CAP at stations 18140 and 24840 (U.S. Bureau of Reclamation 
1980). 
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ADDENDUM to "HYDROLOGIC DESIGN FOR 
MGHWAY DRAINAGE IN ARIZONA" April 1975 

7 %  

.- . Steps to be used to determine precipitation values for various duza- 
\- tions and return periods. 

STEP 1. F r o m  the precipitation maps in the manual "Hydrologic 
Design for Highway Drainage in Arizona", determine the precipi- 
tation values for the 6 and 24 hour duration storms for return 
periods of 2, 5, 10, 25, 50 and 100 years. Tabulate these values 
in Table 1 in the column headed 'Map Values' 

W&~EU UAS$ 
TABLE 1 

Map Corrected Map Corrected 
Value Value Value Value 

2 \-36 \- 37 1-66 \. 60 
I 

Return Period 
(Years) 

NOTE: There is a possibility of making an e r r o r  while reading the 
maps because, ( 1 )  a site is not easy to locate precisely on a ser ies  
of 12 maps, (2) there may be some slight registration differences 
in printing, and (3) precise interpolation between isolines is diffi- 
cult. In order to minimize any e r ro r s  in reading the maps, these 
values should be plotted on the diagram "Precipitation Depth versus 
Return Period" Fig. 1.  

I I I 1 

Precipitation Values (inches) 

6 hour duration - 24 hour duration 



Hydrologic Design Manual 
far Marlcopa County. .. 

Rainfall I 

Figure 214 
Perclpltatlon Depth versus Return Perfod for Partial-Duration Series 
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Loss Rate Parameters 



Table C-1: Surface Retention Loss for Various 
Land Surfaces in Maricopa County 

Surface Retention 
Loss IA, 

Land-use andlor Surface Cover Inches 

Natural 
Desert and rangeland, flat slope 0.35 
Hillslopes, Sonoran Desert 0.15 
Mountain, with vegetaled mface 

Developed (Residential and Commercial) 
Lawn and turf 
Desert landscape 
Pavement 

Agriarltuml 
Tilled Celds and irrigated pasture 0.50 

(Source: Flood Control District 1989) 

Table C-2: lnitial Loss Plus Uniform Loss Rate Parameter 
Values for Bare Ground according to Hydrologic Soil Group 

uniform Initial Loss, Inches 
Hydmloglc LOSS Rate IL 
Soil Group CNSTL Dly Normal Saturated 

A 0.4 0.6 0.5 0 

B 0.25 0.5 0.3 0 
C 0.15 0 5  0.3 0 
D 0.05 0.4 0.2 0 

1. Selection of IL 
Dry = Nonirrigated lands such as desert and rangeland. 
Normill = lnigated lawn, turf, and permanent pasture. 
SahKated = Irrigated agricultural land. 

(Source: Flood Control District 1989) 



Table C-3: Initial and Uniform Soil Loss Parameters for Wagner Wash. 

CNSTL 

0.29 
0.26 
0.26 
0.10 
027 
0.24 
0.22 
0.25 
0.25 
0.19 
0.18 
0.25 
0.25 
0.25 
0.22 
0.24 
0.22 
0.19 
0.13 
0.16 
0.20 
0.20 
0.20 
0.15 
0.18 
0.22 
0.21 
0.26 
0.25 
0.26 
0.25 
0.22 
0.23 
0.25 
0.25 
0.25 
0.25 
025 
0.35 

CNSTL 
0.28 
0.26 
0.26 
0.22 
0.25 
0.25 
0.24 
0.25 
0.14 
0.19 
0.29 
0.32 
0.13 
0.32 
0.32 
0.32 
0.32 
0.32 
0.19 
0.25 
0.05 
0.05 
0.05 
0.05 
0.05 
0.29 
028 
0.32 
0.32 
0.32 
0.32 
0.32 
0.32 
0.32 
0.12 
0.26 
0.24 
0.28 



Unit Hydrograph Parameters 



Table D-1: Parameters for MCUHPl for the 100-year, 6-hour Storm 
at Wagner Wash. 

Area, 
Subbasln Square Mile 

A 0.22 
B 0.07 
C 0.53 
CU 0.51 
D 0.27 
E 0.1 1 
F 0.06 
G 0.04 
H 0.02 
I 0.85 
IU 1.55 
J 0.26 
K 0.12 
L 1.36 
N 0.69 
0 1.61 
OU 084 
S 0.55 
U 0.03 
V1 0.45 
v 0.11 
W1 0.04 
W 0.10 
X1 0.04 
X 0.08 
Y 0.15 
21 0.08 
Z 0.16 

D l  0.34 
G1 0.19 
I1 0.18 
2 0.06 
3 0.18 
5 0.04 
6 0.95 
7 0.62 
8 0.78 
9 0.02 
10 0.14 

Length, 
miles 
1.52 
0.84 
2.04 
1.80 
1.52 
1.20 
0.w 
0.48 
0.44 
2.60 
3.80 
1.56 
1.40 
4.16 
3.04 
4.08 
2.12 
1.24 
0.24 
1.36 
0.60 
0.52 
0.72 
0.52 
0.68 
1.04 
0.60 
0.96 

Slope, 
ftlmile 

92.1 
79.8 

137.3 
427.8 
92.1 
90.8 
85.0 

118.0 
72.7 

237.7 
262.9 
81.4 
65.0 

2505 
76.5 

113.7 
41 7.0 
33.9 
29.2 
36.8 
35.0 
73.1 
43.1 
96.2 
26.5 
41.3 
35.0 
43.8 

- 

STRTLtIA, CNSTL 
Inches inchlhwr 

0.84 0.29 
082 0.26 
0.83 0.26 
0.64 0.10 
0.82 0.27 
0.80 0.24 
0.79 0.22 
0.81 0.25 
0.81 0.25 
0.79 0.19 
0.78 0.16 
0.81 0.25 
0.81 0.25 
0.80 0.22 
0.78 0.22 
0.78 0.19 
0.77 0.13 
0.78 0.20 
0.77 0.15 
0.73 0.2; 
0.79 0.22 
0.81 0.25 
0.82 0.26 
0.81 0.25 
0.82 0.26 
080 0.22 
0.81 0.25 
0.81 0.25 

0.80 0.35 
0.80 0.28 
0.81 0.26 
0.81 0.25 
0.81 0.25 
0.81 0.25 
0.74 0.14 
0.77 0.19 
0.82 0.29 
0.81 0.32 
0.74 0.13 

(continued) 



Table D-1: Parameters for MCUHPl for the 100-year, 6-hour Storm 
at Wagner Wash (continued). 

Area, Length, slope, STRTLtlA, CNSTL, 
Subbasin Square Mile miles Kb ~ m l l e  Inches lnchmour 

11 0.05 0.52 0.112 73.1 0.81 0.32 
12 0.34 1.40 0.092 59.3 0.82 0 32 
13 0.04 0.56 0.115 87.5 0.81 0.32 
14 0.01 0.12 0.130 58.3 0.81 0.32 
15 0.12 1 29 0.103 69.2 0.81 0.32 
16 0.27 1.56 0.094 277.8 0.75 0 19 
17 0.69 2.08 0.079 59.6 0.71 0.05 
18 0.02 0.20 0.1 22 55.0 0.71 0.05 
20 0.03 0.40 0.118 75.0 0.71 0.05 
21 0.02 0.24 0.122 1083 0.71 0.05 
22 023 1.76 0.096 68.8 0.80 0.29 
23 1.23 4.36 0.085 227.1 0.72 0.08 
24 0.03 0.32 0.118 93.8 0.81 0.32 
25 0.06 0.64 0.1 10 81.3 0.81 0.32 
26 0.08 0.80 0.107 78.8 0.81 0.32 
27 0.34 1 .a 0.092 73.8 0.81 0.32 
28 0.01 1 .60 0.130 106.3 0.81 0.32 
29 0.01 0.44 0.130 7l.3 0.81 0 32 
30 0.01 0.12 0.130 108.3 0.81 0.32 
31 1.29 4.60 0.088 277.3 0.75 0.12 
32 0.32 1.64 0.092 70.1 0.81 0.26 
34 0.50 1.80 0.077 61.1 0.80 0.24 



.............................................................................. 
* * 
* PROGRAM MCUHPl * 
* * 
* THE MARICOPA COUNTY HYDROLOGY MANUAL * 
* * 
* FLOOD CONTROL DISTRICT OF MARICOPA COUNTY * 
* 3335 W. DURANGO, PHOENIX, ARIZONA 85009 c 
* * 
* Program MCUHP1, Maricopa County Unit Hydrograph Procedure 1 computes Tc * 
* and R as required by the Clark Unit-Hydrograph option of HEC-1. It vill * 
* also provide the rainfall pattern distribution. Output vill be a HEC-1 * 
* input file for immediate application. * 
.............................................................................. 

ENTER NAME OF OUTPUT FILE: 

Enter 1 if single basin, 2 if multibasin design: 

Enter 1 if uniform rainfall over the vatershed: 
Enter 2 if centered rainfall (HEC-1, JD record): 
ENTER THE SUB-BASIN NAME: 
ENTER PHYSICAL CHARACTERISTICS OF THE BASIN: 

*Note limit basin size to about 5 square miles, 
and/or Tc to less than 1.50 hours. 

BASIN AREA (square miles) 
*WARNING* SELECTED AREA IS TOO LARGE 

BASIN AREA (square miles) 
FLOW PATH LENGTH (miles) 
RESISTANCE COEFFICIENT, Kb 
SLOPE (feet/mile) 

ENTER METHOD OF SOIL LOSS COMPUTATIONS: 

1 = Initial/Uniform. 2 - Green-Ampt 
Enter STRTL. CNSTL. RTIHP (0-100) 

ENTER SELECTED RAINFALL DISTRIBUTION: 

Enter 1 for the 6-hour MCFCD Distribution 
Enter 2 for the 2-hour MCFCD Distribution 
Enter 3 for the 24-hour SCS TYPE-I1 distribution 
ENTER POINT RAINFALL DEPTH OF A DESIRED FREQUENCY (inches]: 

ENTER ONE OF THE FOLLOWING (for the UA record): 
(1) - for an urban vatershed 
(2) - for a natural vatershed 
(3) - for manual input 



............................................................................... 
DATA INPUT FOR SUB-BASIN:'SUBA 

............................................................................... 
Drainage Area- ,220 Channel Length- 1.520 Kn- .096 SLOPE- 92.1 STRTL 
= .84 CNSTL- .29 RTIMP- .OO 
Rainfall Depth = 3.28 
Rainfall Distribution is 100-year, 6-Hour 
............................................................................... 

HEC-1 INPUT IS STORED IN FILE: WAG 
............................................................................... 
TC = .667 hours, which is = 40.0 minutes R = .782 hours. ............................................................................... 

EXCESS RAINFALL VALUES IN 5-MINUTE INTERVALS 
............................................................................... 

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 
.50 .50 .SO .20 .17 .09 .09 .08 .02 .02 .02 .02 .01 .01 .01 .01 '01 .OO ............................................................................... 

If calculated TC is much longer than the duration of the most intense portion 
of the excess rainfall values, consider the S-graph procedures for this basin. 
............................................................................... 

............................................................................... 
DATA INPUT FOR SUB-BASIN: SUBB 

............................................................................... 
Drainage Area- ,070 Channel Length- .840 Kn- .lo9 SLOPE- 79.8 STRTL - .82 CNSTL- .26 RTIMP- .OO 
Rainfall Depth = 3.28 
Rainfall Distribution is 100-year, 6-Hour 
............................................................................... 

HEC-1 INPUT IS STORED IN FILE: WAG ............................................................................... 
TC = .517 hours, vhich is = 31.0 minutes R - .704 hours. 
............................................................................... 

EXCESS RAINFALL VALUES IN 5-MINUTE INTERVALS 

If calculated TC is much longer than the duration of the most intense portion 
of the excess rainfall values, consider the S-graph procedures for this basin. ............................................................................... 



............................................................................... 
DATA INPUT FOR SUB-BAS1N:'SUBC 

............................................................................... 
Drainage Area= .530 Channel Length- 2.040 Kn- .087 SLOPE- 377.5 STRTL 
= .83 CNSTL= .26 RTIMP- .OO 
Rainfall Depth - 3.28 
Rainfall Distribution is 100-year, 6-Hour 
............................................................................... 

HEC-1 INPUT IS STORED IN FILE: WAG ............................................................................... 
TC = .417 hours, which is - 25.0 minutes R - .356 hours. 
............................................................................... 

EXCESS RAINFALL VALUES IN 5-MINUTE INTERVALS 
............................................................................... 

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 
.49 .49 .49 .20 .17 .09 .09 .08 .02 .02 .02 .02 .02 .02 .01 .01 .01 .01 ............................................................................... 

If calculated TC is much longer than the duration of the most intense portion 
of the excess rainfall values, consider the S-graph procedures for this basin. 

............................................................................... 
DATA INPUT FOR SUB-BASIN: SUBCU 

Drainage Area- .510 Channel Length- 1.800 Kn= .087 SLOPE- 132.8 STRTL 
= .64 CNSTL- .10 RTIMP- .OO 
Rainfall Depth - 3.28 
Rainfall Distribution i s  100-year, 6-Hour 

HEC-1 INPUT IS STORED IN FILE: WAG 
............................................................................... 
TC = .583 hours, vhich is - 35.0 minutes R - .478 hours. 

EXCESS RAINFALL VALUES IN 5-MINUTE INTERVAL4 
............................................................................... 

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 
.50 .49 .49 .20 .17 .16 .09 .09 '08 .02 .02 .02 .02 .02 .02 .01 .01 .01 

If calculated TC is much longer than the duration of the most intense portion 
of the excess rainfall values, consider the S-graph procedures for this basin. 
............................................................................... 



DATA INPUT FOR SUB-BASIN: SUBD 
............................................................................... 
Drainage Area= .270 Channel Length- 1.520 Kn- .094 SLOPE- 92.1 STRTL - .82 CNSTL- .27 RTIMP- .OO 
Rainfall Depth - 3.28 
Rainfall Distribution is 100-year, 6-Hour 
............................................................................... 

HEC-1 INPUT IS STORED IN FILE: WAG 
............................................................................... 
TC = .667 hours, vhich is - 40.0 minutes R -  .696hours. ............................................................................... 

EXCESS RAINFALL VALUES IN 5-MINUTE INTERVALS 
............................................................................... 

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 
.50 .SO .50 .20 .17 .08 .08 .02 .02 .02 .02 .01 .01 .01 .01 .O1 .01 .01 

------------------  

If calculated TC is much longer than the duration of the most intense portion 
of the excess rainfall values, consider the S-graph procedures for this basin. 

............................................................................... 
DATA INPUT FOR SUB-BASIN: SUBE 

............................................................................... 
Drainage Area- .I10 Channel Length- 1.200 Kn- .lo4 SLOPE- 90.8 STRTL 
= .80 CNSTL- .24 RTIMP- .OO 
Rainfall Depth = 3.28 
Rainfall Distribution is 100-year, 6-Hour 
............................................................................... 

EEC-1 INF'UT IS STORED IN FILE: WAG 
............................................................................... 
TC = .683 hours, which is = 41.0 minutes R = .987 hours. 
............................................................................... 

EXCESS RAINFALL VALUES IN 5-MINUTE INTERVALS 
............................................................................... 

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 
.50 .50 .20 .17 .09 .09 .08 .02 .02 .02 .02 .02 .01 .01 .01 .01 .01 .OO ............................................................................... 

If calculated TC is much longer than the duration of the most intense portion 
of the excess rainfall values, consider the S-graph procedures for this basin. 



............................................................................... 
DATA INPUT FOR SUB-BASIN:'SUBF 

............................................................................... 
Drainage Area- .060 Channel Length- .600 Kn- .I10 SLOPE- .9 STRTL - .79 CNSTL- .22 RTIMP- .OO 
Rainfall Depth = 3.28 
Rainfall Distribution is 100-year, 6-Hour ............................................................................... 

HEC-1 INPUT IS STORED IN FILE: WAG ............................................................................... 
TC = 1.417 hours, which is = 85.0 minutes R = 1.799 hours. 
*WARNING* CALCULATED TC SEEMS TOO LONG. CHECK PARAMETERS. 

............................................................................... 
EXCESS RAINFALL VALUES IN 5-MINUTE INTERVALS ............................................................................... 

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 
.50 .50 .50 .20 .17 .09 .09 .08 .02 .02 .02 .02 .02 .O1 .01 .01 .01 .O1 ............................................................................... 

If calculated TC is much longer than the duration of the most intense portion 
of the excess rainfall values, consider the S-graph procedures for this basin. 

............................................................................... 
DATA INPUT FOR SUB-BASIN: SUBG 

............................................................................... 
Drainage Area- .040 Channel Length- .480 Kn= .115 SLOPE- 118.0 STRTL - .81 CNSTL- .25 RTIMP- .OO 
Rainfall Depth - 3.28 
Rainfall Distribution is 100-year, 6-Hour 
............................................................................... 

HEC-1 INPUT IS STORED IN FILE: VAG 
............................................................................... 
TC = .317 hours, vhich is = 19.0 minutes R - -359 hours. ............................................................................... 

EXCESS RAINFALL VALUES IN 5-HINUTE INTERVALS ............................................................................... 
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

.50 .50 .50 .20 .17 .09 .09 .08 .02 .02 .02 .02 .01 .01 .01 .01 .01 .OO 

If calculated TC is much longer than the duration of the most intense portion 
of the excess rainfall values, consider the S-graph procedures for this basin. ............................................................................... 



............................................................................... 
DATA INPUT FOR SUB-BAS1N:'SUBH 

............................................................................... 
Drainage Area= .020 Channel Length= .440 Kn= .122 SLOPE= 72.7 STRTL - .81 CNSTL- .25 RTIMP- .OO 
Rainfall Depth - 3.28 
Rainfall Distribution is 100-year, 6-Hour ............................................................................... 

HEC-1 INPUT IS STORED IN FILE: WAG 
............................................................................... 
TC = .367 hours, which is = 22.0 minutes R = .586 hours. 
------------------------------------------------------------*------------------ 

EXCESS RAINFALL VALUES IN 5-MINUTE INTERVALS 
............................................................................... 

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 
.50 .50 .50 .20 .17 .09 .08 .02 .02 .02 .01 .O1 .01 .01 .01 .01 .OO .OO ............................................................................... 

If calculated TC is much longer than the duration of the most intense portion 
of the excess rainfall values, consider the S-graph procedures for this basin. 

............................................................................... 
DATA INPUT FOR SUB-BASIN: SUB1 ............................................................................... 

Drainage Area- .850 Channel Length- 2.600 Kn= .082 SLOPE- 237.7 STRTL - .79 CNSTL- .19 RTIMP- .OO 
Rainfall Depth = 3.28 
Rainfall Distribution is 100-year. 6-Hour 
............................................................................... 

HEC-1 INPUT IS STORED IN FILE: WAG ............................................................................... 
TC = .667 hours, which is = 40.0 minutes R - .556 hours. 

EXCESS RAINFALL VALUES IN 5-MINUTE INTERVALS ............................................................................... 
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

.42 .42 .20 .18 .11 .ll .10 .04 .04 .03 .03 .03 .03 .O1 .01 .01 .01 .01 
............................................................................... 
If calculated TC is much longer than the duration of the most intense portion 
of the excess rainfall values, consider the S-graph procedures for this basin. 



............................................................................... 
DATA INPUT FOR SUB-BASIN; SUBIU 

............................................................................... 
Drainage Area- 1.550 Channel Length- 3.800 Kn- ,075 SLOPE- 262.9 STRTL - .78 CNSTL- .16 RTIMP- .OO 
Rainfall Depth = 3.28 
Rainfall Distribution is 100-year, 6-Hour ............................................................................... 

XEC-1 INPUT IS STORED IN FILE: WAG ............................................................................... 
TC = .717 hours, which is - 43.0 minutes R - .579 hours. 
............................................................................... 

EXCESS RAINFALL VALUES IN 5-MINUTE INTERVALS 
............................................................................... 

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 
.34 .34 .34 .21 .20 .13 .I3 .13 .05 .05 .04 .03 .03 .02 .01 .01 .01 .O1 ............................................................................... 

If calculated TC is much longer than the duration of the most intense portion 
of the excess rainfall values, consider the S-graph procedures for this basin. ............................................................................... 

............................................................................... 
DATA INPUT FOR SUB-BASIN: SUBJ 

............................................................................... 
Drainage Area- .260 Channel Length- 1.560 Kn- .094 SLOPE- 81.4 STRTL - .81 CNSTL- .25 RTIMP- .OO 
Rainfall Depth = 3.28 
Rainfall Distribution is 100-year, 6-Bour 
............................................................................... 

HEC-1 INPUT IS STORED IN FILE: WAG ............................................................................... 
TC = .717 hours, vhich is - 43.0 minutes R - .786 hours. ............................................................................... 

EXCESS RAINFALL VALUES IN 5-MINUTE INTERVALS 
............................................................................... 

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 
.50 .50 .50 .20 .17 .08 .08 .02 .02 .02 .02 .02 .01 .01 .01 .01 .01 .01 ............................................................................... 

If calculated TC is much longer than the duration of the most intense portion 
of the excess rainfall values, consider the S-graph procedures for this basin. 
............................................................................... 



............................................................................... 
DATA INPUT FOR SUB-BASIN; SUBK ............................................................................... 

Drainage Area- .I20 Channel Length- 1.400 Kn- .I03 SLOPE- 65.0 STRTL - .81 CNSTL- .25 RTIMP- .OO 
Rainfall Depth - 3.28 
Rainfall Distribution is 100-year, 6-Hour ............................................................................... 

HEC-1 INPUT IS STORED IN FILE: WAG ............................................................................... 
TC = -767 hours. which is = 46.0 minutes R - 1.207 hours. ............................................................................... 

EXCESS RAINFALL VALUES IN 5-MINUTE INTERVALS 
-------------------------------------*----------------------------------------- 

5 lo 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 
.50 .50 .50 .20 .17 .09 .09 .08 .02 .02 .O1 .O1 .01 .01 .01 .OO .OO .OO ............................................................................... 

If calculated TC is much longer than the duration of the most intense portion 
of the excess rainfall values, consider the S-graph procedures for this basin. 
............................................................................... 

............................................................................... 
DATA INPUT FOR SUB-BASIN: SUBL 

............................................................................... 
Drainage Area- 1.360 Channel Length- 4.160 Kn- .077 SLOPE- 250.5 STRTL - -80 CNSTL- .22 RTIMP- .OO 
Rainfall Depth - 3.28 
Rainfall Distribution is 100-year. 6-Hour 
............................................................................... 

EEC-1 INPUT IS STORED IN FILE: WAG ............................................................................... 
TC = .867 hours, which is = 52.0 minutes R - ,829 hours. 
............................................................................... 

EXCESS RAINFALL VALUES IN 5-MINUTE INTERVALS 

............................................................................... 
If calculated TC is much longer than the duration of the most intense portion 
of the excess rainfall values, consider the S-graph procedures for this basin. 
............................................................................... 



............................................................................... 
DATA INPUT FOR SUB-BASIN; SUBM 

............................................................................... 
Drainage Area- 1.560 Channel Length- 4.440 Kn- .075 SLOPE- 166.7 STRTL 
= .79 CNSTL- .24 RTIMP- . O O  
R a i n f a l l  Depth = 3.28 
R a i n f a l l  D i s t r i b u t i o n  i s  100-year, 6-Hour 
--------------------------------------------------*---------------------------- 

HEC-1 INPUT I S  STORED I N  FILE: WAG 
............................................................................... 
TC - .983 hours ,  which i s  - 59.0 minutes R = .929 hours .  
-------------------------------------*----------------------------------------- 

EXCESS RAINFALL VALUES I N  5-MINUTE INTERVALS 

5 10  15  20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 
.34 .34 .34 .21 .20 .13 .13 .13 .05 .05 .04 .03 .03 .02 . O 1  .01 . O 1  .01 ............................................................................... 

I f  c a l c u l a t e d  TC i s  much longer  t han  t h e  d u r a t i o n  of  t h e  most i n t e n s e  p o r t i o n  
of  t h e  excess  r a i n f a l l  va lue s ,  cons ide r  t h e  S-graph procedures  f o r  t h i s  ba s in .  
............................................................................... 

............................................................................... 
DATA INPUT FOR SUB-BASIN: SUB0 

............................................................................... 
Drainage Area- 1.610 Channel Length- 4.080 Kn;. .075 SLOPE- 41.7 STRTL - .78 CNSTL- .19 RTIMP- . O O  
R a i n f a l l  Depth = 3.28 
R a i n f a l l  D i s t r i b u t i o n  i s  100-year, 6-Hour 
............................................................................... 

HEC-1 INPUT I S  STORED I N  FILE: WAG 
............................................................................... 
TC = 1.467 hours ,  which i s  - 88.0 minutes R - 1.329 hours .  

*WARNING* CALCULATED TC SEEMS TOO LONG. CHECK PARAMETERS. 
............................................................................... 

EXCESS RAINFALL VALUES I N  5-MINUTE INTERVALS ............................................................................... 
5 10  15  20 25 30 35 40 45 50 55  60 65 70 75 80 85 90 

.34 .33 .33 .21 .20 .13 -13 . I 3  .05 .05 .05 . 0 4  .03 .03 .02 .01 .01 .01 ............................................................................... 
I f  c a l c u l a t e d  TC i s  much longe r  t han  the d u r a t i o n  of t h e  most i n t e n s e  p o r t i o n  
of  t h e  excess  r a i n f a l l  v a l u e s ,  cons ide r  t h e  S-graph procedures  f o r  t h i s  ba s in .  
............................................................................... 



............................................................................... 
DATA INPUT FOR SUB-BASIN: SUBOU 

............................................................................... 
Drainage Area- .840 Channel Length- 2.120 Kn- .082 SLOPE- 113.7 STRTL 
= .77 CNSTL- .13 RTIMP- .OO 
Rainfall Depth = 3.28 
Rainfall Distribution is 100-year, 6-Hour 
--------------------------------------------------*---------------------------- 

HEC-1 INPUT IS STORED IN FILE: VAG 
............................................................................... 
TC = .700 hours, which is - 42.0 minutes R - .SO2 hours. 
--------------------------------------------------*---------------------------- 

EXCESS RAINFALL VALUES IN 5-MINUTE INTERVALS 
--------------------------------------------------*------------2--------------- 

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 
.43 .42 .42 .20 .18 .ll .10 .10 .04 .04 .03 .03 .03 .03 .01 .01 .01 .O1 ............................................................................... 

If calculated TC is much longer than the duration of the most intense portion 
of the excess rainfall values, consider the S-graph procedures for this basin. 

............................................................................. 
DATA INPUT FOR SUB-BASIN: SUBS ............................................................................... 

Drainage Area= .550 Cha~el Length- 1.240 Kn- ,086 SLOPE= 33.9 STRTL 
= .78 CNSTL- .20 RTIMP= .OO 
Rainfall Depth = 3.28 
Rainfall Distribution is 100-year, 6-Sour 
............................................................................... 

HEC-1 INPUT IS STORED IN FILE: WAG 

TC = .833 hours, which is = 50.0 minutes R - .505 hours. 
............................................................................... 

EXCESS RAINFALL VALUES IN 5-MINUTE INTERVALS ............................................................................... 
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

.49 .48 .48 .20 .17 -09 .09 .09 .03 .02 .02 .02 .02 .01 .01 .01 .01 .01 ............................................................................... 
If calculated TC is much longer than the duration of the most intense portion 
of the excess rainfall values, consider the S-graph procedures for this basin. 



............................................................................... 
DATA INPUT FOR SUB-BASIN{ SUBU 

............................................................................... 
Drainage Area- .030 Channel Length- .240 Kn- .I18 SLOPE- 29.2 STRTL 
= .77 CNSTL= .15 RTIMP= .OO 
Rainfall Depth - 3.28 
Rainfall Distribution is 100-year, 6-Hour 
............................................................................... 

BEC-1 INPUT IS STORED M FILE: WAG 
............................................................................... 
TC = .400 hours, which is = 24.0 minutes R = .315 hours. 
............................................................................... 

EXCESS RAINFALL VALUES IN 5-MINUTE INTERVALS 

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 
.50 .50 .20 .17 .09 .09 .08 .02 .02 .02 .01 .01 .01 .01 .01 .01 .OO .OO ............................................................................... 

If calculated & is much longer than the duration of the most intense portion 
of the excess rainfall values, consider the S-graph procedures for this basin. 
............................................................................... 

............................................................................... 
DATA INPUT FOR SUB-BASIN: SUBVl 

............................................................................... 
Drainage Area- .450 Channel Length- 1.360 Kn- .089 SLOPE- 36.8 STRTL - .79 CNSTL- .21 RTIMP- .OD 
Rainfall Depth - 3.28 
Rainfall Distribution is 100-year, 6-Hour 
............................................................................... 

EXEC-1 INPUT IS STORED IN FILE: WAG 
............................................................................... 
TC = .900 hours, which is = 54.0 minutes R = .664 hours. 

EXCESS RAINFALL VALUES IN 5-MINUTE INTERVALS ............................................................................... 
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

.50 .SO .50 .20 -17 .08 .08 .02 .02 .02 .02 .O1 .01 .01 .01 .01 .OO .OO ............................................................................... 
If calculated TC is much longer than the duration of the most intense portion 
of the excess rainfall values, consider the S-graph procedures for this basin. 



............................................................................... 
Drainage Area- .I10 Channel Length- .600 Kn- .I04 SLOPE- 35.0 STRTL 
= .79 CNSTL- .22 RTIMP= .OO 
Rainfall Depth = 3.28 
Rainfall Distribution is 100-year, 6-Hour 
............................................................................... 

HEC-1 INPUT IS STORED IN FILE: WAG 
--------------------------------------------------*---------------------------- 

TC - .550 hours, which is - 33.0 minutes R = .446 hours. ............................................................................... 
EXCESS RAINFALL VALUES IN 5-HINUTE INTERVALS 

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 
.50 .50 .50 .20 .17 .09 .09 .08 .OZ .02 .02 .02 .02 .01 .01 .01 .O1 .01 ............................................................................... 

If calculated TC is much longer than the duration of the most intense portion 
of the excess rainfall values, consider the S-graph procedures for this basin. 
............................................................................... 

............................................................................... 
DATA INPUT FOR SUB-BASIN: SUBWl 

............................................................................... 
Drainage Area- .040 Channel Length- .520 Kn- .I15 SLOPE- 73.1 STRTL 
= .81 CNSTL- .25 RTIMP- .OO 
Rainfall Depth - 3.28 
Rainfall Distribution is 100-year, 6-Hour 
............................................................................... 

HEC-1 INPUT IS STORED IN FILE: WAG 
............................................................................... 
TC - .400 hours, which is - 24.0 minutes R - .497 hours. 
............................................................................... 

EXCESS RAINFALL VALUES IN 9-MINUTE INTERVALS 
............................................................................... 

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 
.50 .50 .50 .20 .17 .09 .09 .08 .OZ .02 .02 .02 .01 .01 .01 .01 .O1 .OO ............................................................................... 

If calculated TC is much longer than the duration of the most intense portion 
of the excess rainfall values, consider the S-graph procedures for this basin. 
............................................................................... 



............................................................................... 
DATA INPUT FOR SUB-BAS1N:'SUBW 

............................................................................... 
Drainage Area- .lo0 Channel Length- .720 Kn- .I05 SLOPE- 43.1 STRTL - .82 CNSTL- .26 RTIMP- .OO 
Rainfall Depth - 3.28 
Rainfall Distribution is 100-year, 6-Hour ............................................................................... 

HEC-1 INPUT IS STORED IN FILE: WAG ............................................................................... 
TC = .667 hours. which is - 40.0 minutes R -  ,674hours. 
............................................................................... 

EXCESS RAINFALL VALUES IN 5-MINUTE INTERVALS ............................................................................... 
5 10 15 20 25 SO 35 40 45 50 55 60 65 70 75 80 85 90 

.50 .50 .20 .17 .09 .09 .08 .02 .02 .02 .02 .01 .01 .01 .01 .O1 .OO .OO ............................................................................... 
If calculated TC is much longer than the duration of the most intense portion 
of the excess rainfall values, consider the S-graph procedures for this basin. ............................................................................... 

............................................................................... 
DATA INPUT FOR SUB-BASIN: SUBXl 

............................................................................... 
Drainage Area- ,040 Channel Length- .520 Kn- .I15 SLOPE- 96.2 STRTL - .81 CNSTL- .25 RTIMP= .OO 
Rainfall Depth - 3.28 
Rainfall Distribution is 100-year, 6-Hour 
............................................................................... 

BEC-1 INPUT IS STORED IN FILE: WAG ............................................................................... 
TC = .350 hours, which is - 21.0 minutes R - .428 hours. 
............................................................................... 

EXCESS RAINFALL VALUES IN 5-MINUTE INTERVALS 

............................................................................... 
If calculated TC is much longer than the duration of the most intense portion 
of the excess rainfall values, consider the S-graph procedures for this basin. 
............................................................................... 



............................................................................... 
DATA INPUT FOR SUB-BASIN; SUBX 

............................................................................... 
Drainage Area= .080 Channel Length- .680 K n =  .lo7 SLOPE= 26.5 STRTL - .82 CNSTL= .26 RTIMP- .OO 
Rainfall Depth = 3.28 
Rainfall Distribution is 100-year, 6-Hour 
............................................................................... 

HEC-1 INPUT IS STORED IN FILE: WAG 
............................................................................... 
TC = .717 hours, which is - 43.0 minutes R - .792 hours. 
............................................................................... 

EXCESS RAINFALL VALUES IN 5-MINUTE INTERVALS 
............................................................................... 

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 
.50 .50 .50 .20 .17 .09 .08 .02 .02 .02 .02 .O1 .O1 .01 .01 .O1 .01 .O1 

............................................................................... 
If calculated TC is much longer than the duration of the most intense portion 
of the excess rainfall values, consider the S-graph procedures for this basin. 

DATA INPUT FOR SUB-BASIN: SUBY 
............................................................................... 
Drainage Area= .I50 Channel Length- 1.040 Kn- .I00 SLOPE- 41.3 STRTL 
= .80 CNSTL- .22 RTIMP= .OO 
Rainfall Depth = 3.28 
Rainfall Distribution is 100-year, 6-Hour 
............................................................................... 

HEC-1 INPUT IS STORED IN FILE: WAG 
............................................................................... 
TC - .767 hours, vhich is - 46.0 minutes R = .838 hours. 
............................................................................... 

EXCESS RAINFALL VALUES IN 5-MINUTE INTERVALS 
............................................................................... 

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 
.50 .50 .50 .20 .17 .09 .08 .02 .02 .02 -02 .O1 .01 .01 .01 .Ol .O1 .01 ............................................................................... 

If calculated TC is much longer than the duration of the most intense portion 
of the excess rainfall values, consider the S-graph procedures for this basin. 



............................................................................... 
DATA INPUT FOR SUB-BASIN:,SUBZl 

............................................................................... 
Drainage Area= .080 Channel Length= .600 Kn= .I07 SLOPE- 35.0 STRTL 
= .81 CNSTL= .25 RTIMP- .OO 
Rainfall Depth = 3.28 
Rainfall Distribution is 100-year, 6-Hour 
............................................................................... 

HEC-1 INPUT IS STORED IN FILE: WAG 
............................................................................... 
TC = .567 hours, vhich is - 34.0 minutes R = .552 hours. 
............................................................................... 

EXCESS RAINFALL VALUES IN 5-MINUTE INTERVALS 
............................................................................... 

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 
.SO .50 .50 .20 .17 .09 .08 .02 .02 .02 .02 .01 .01 .Ol .O1 .O1 .01 .01 ............................................................................... 

If calculated TC is much longer than the duration of the most intense portion 
of the excess rainfall values, consider the S-graph procedures for this basin. 
............................................................................... 

............................................................................... 
DATA INPUT FOR SUB-BASIN! SUBZ 

............................................................................... 
Drainage Area= .I60 Channel Length- .960 Kn- .I00 SLOPE= 43.8 STRTL 
= .81 CNSTL- .25 RTIW= .OO 
Rainfall Depth = 3.28 
Rainfall Distribution is 100-year, 6-Hour 
............................................................................... 

HEC-1 INPUT IS STORED IN FILE: WAG 
............................................................................... 
TC - .683 hours, which is - 41.0 minutes R - .667 hours. 
............................................................................... 

EXCESS RAINFALL VALUES IN 5-MINUTE INTERVALS 
............................................................................... 

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 
.50 .50 .50 .20 .17 .09 .09 .08 .02 .02 .01 .01 .01 .01 .01 .01 .OO .OO ............................................................................... 

If calculated TC is much longer than the duration of the most intense portion 
of the excess rainfall values, consider the S-graph procedures for this basin. 
............................................................................... 



............................................................................... 
DATA INPUT FOR SUB-BASIN; SUBDl 

- - -+ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

Drainage Area- .340 C h a ~ e l  Length- 1.760 Kn- .092 SLOPE- 64.2 STRTL 
= .80 CNSTL- .35 RTIMP- .OO 
Rainfall Depth - 3.28 
Rainfall Distribution is 100-year, 6-Hour 
---*--------------------------------------------------------------------------- 

HEC-1 INPUT IS STORED IN FILE: VAG ............................................................................... 
TC = .850 hours, which is = 51.0 minutes R = .898 hours. 

EXCESS RAINFALL VALUES IN 5-MINUTE INTERVALS 
............................................................................... 

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 
.50 .SO .50 .20 .17 .08 .08 .08 .02 .02 .02 .01 .O1 .O1 .O1 .01 .01 .OO ............................................................................... 

If calculated TC is much longer than the duration of the most intense portion 
of the excess rainfall values, consider the S-graph procedures for this basin. 
............................................................................... 

............................................................................... 
DATA INPUT FOR SUB-BASIN: SUBGl 

............................................................................... 
Drainage Area- .I90 Channel Length- 1.440 Kn- ,098 SLOPE- 54.9 STRTL 
= .80 CNSTL- .28 RTIMP- .OO 
Rainfall Depth = 3.28 
Rainfall Distribution is 100-year, 6-Hour 
............................................................................... 

HEC-1 INPUT IS STORED IN FILE: WAG ............................................................................... 
TC - .817 hours, which is - 49.0 minutes R - 1.019 hours. 
............................................................................... 

EXCESS RAINFALL VALUES IN 5-MINUTE INTERVALS 

............................................................................... 
If calculated TC is much longer than the duration of the most intense portion 
of the excess rainfall values, consider the S-graph procedures for this basin. 
............................................................................... 



............................................................................... 
DATA INPUT FOR SUB-BASIN:, SUB11 

............................................................................... 
Drainage Area* .180 Channel Length= 1.160 Kn= .098 SLOPE= 46.6 STRTL 
= .81 CNSTL= .26 RTINP= .OO 
Rainfall Depth = 3.28 
Rainfall Distribution is 100-year, 6-Hour 
............................................................................... 

HEC-1 INPUT IS STORED IN FILE: WAG ............................................................................... 
TC = .750 hours, vhich is - 45.0 minutes R - .805 hours. 

EXCESS RAINFALL VALUES IN 5-MINUTE INTERVALS 
............................................................................... 

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 
-50 .50 .50 .20 .17 .09 .09 .08 .02 .02 .02 .O1 .O1 .O1 .01 .01 .OO .OO ............................................................................... 

If calculated TC is much longer than the duration of the most intense portion 
of the excess rainfall values, consider the S-graph procedures for this basin, 
............................................................................... 

............................................................................... 
DATA INPUT FOR SUB-BASIN: SUB2 

............................................................................... 
Drainage Area- .060 Channel Length= 1.000 Kn- .110 SLOPE= 68.0 STRTL - .81 CNSTL- -25 RTIKP- .OO 
Rainfall Depth - 3.28 
Rainfall Distribution is 100-year. 6-Hour 
............................................................................... 

HEC-1 INPUT IS STORED IN FILE: VAG 

TC - .617 hours, vhich is - 37.0 minutes R - 1.076 hours. 
............................................................................... 

EXCESS RAINFALL VALUES IN 5-MINUTE INTERVALS 

------------*------------------------------------------------------------------ 

If calculated TC is much longer than the duration of the most intense portion 
of the excess rainfall values, consider the S-graph procedures for this basin. ............................................................................... 



----------------2----------------------------------L-------------------------- 

DATA INPUT FOR SUB-BASIN? SUB3 
............................................................................... 
Drainage Area= .I80 C h a ~ e l  Length= 1.040 Kn= .098 SLOPE= 69.2 STRTL - .81 CNSTL- .25 RTIMP= .OO 
Rainfall Depth - 3.28 
Rainfall Distribution is 100-year, 6-Hour 
............................................................................... 

HEC-1 INPUT IS STORED IN FILE: WAG 

TC = .583 hours, which is - 35.0 minutes R = .558 hours. ............................................................................... 
EXCESS RAINFALL VALUES IN 5-MINUTE INTERVALS 

............................................................................... 
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

.50 .50 .50 .20 .17 .09 .09 .08 .02 .02 .02 .01 .01 .01 .O1 .01 .OO .OO ............................................................................... 
If calculated TC is much longer than the duration of the most intense portion 
of the excess rainfall values, consider the S-graph procedures for this basin. 
............................................................................... 

............................................................................... 
DATA INPUT FOR SUB-BASIN: SUB5 

Drainage Area- .040 Channel Length- .360 Kn- .115 SLOPE- 83.3 STRTL 
= .81 CNSTL- .25 RTIMP- . 00 
Rainfall Depth - 3.28 
Rainfall Distribution is 100-year, 6-Hour 
............................................................................... 

HEC-1 INPUT IS STORED IN FILE: WAG 
............................................................................... 
TC - .300 hours. vhich is = 18.0 minutes R - .269 hours. ............................................................................... 

EXCESS RAINFALL VALUES IN 5-MINUTE INTERVALS ............................................................................... 
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

.50 .50 .50 .20 .17 .09 .09 .08 .02 .02 .02 .02 .O1 .01 .01 .01 .01 .OO ............................................................................... 
If calculated TC is much longer than the duration of the most intense portion 
of the excess rainfall values, consider the S-graph procedures for this basin. 
............................................................................... 



.......................................................................... 
DATA INPUT FOR SUB-BASIN:, SUB6 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -+--  

Drainage Area- .950 Channel Length- 4.160 Kn- .090 SLOPE- 203.8 STRTL 
= .74 CNSTL- .14 RTIMP= .OO 
R a i n f a l l  Depth = 3.28 
R a i n f a l l  D i s t r i b u t i o n  i s  100-year,  6-Hour 
............................................................................... 

HEC-1 INPUT IS  STORED I N  FILE: WAG 
............................................................................... 
TC = .917 hours ,  which i s  = 55.0 minutes R - 1.082 hours .  
............................................................................... 

EXCESS RAINFALL VALUES I N  5-MINUTE INTERVALS 

I f  c a l c u l a t e d  TC i s  much longer  t h a n  t h e  d u r a t i o n  of  t h e  most i n t e n s e  p o r t i o n  
of  t h e  excess  r a i n f a l l  v a l u e s ,  cons ide r  t h e  S-graph procedures  f o r  t h i s  b a s i n .  

............................................................................... 
DATA INPUT FOR SUB-BASIN: SUB7 

............................................................................... 
Drainage Area- .620 Channel Length- 2.400 Kn- .085 SLOPE= 84.6 STRTL - .77 CNSTL- .19 RTIMP- .OO 
R a i n f a l l  Depth - 3.28 
R a i n f a l l  D i s t r i b u t i o n  i s  100-year,  6-Hour 

HEC-1 INPUT I S  STORED I N  FILE: WAG 
............................................................................... 
TC - .883 hou r s ,  which i s  - 53.0 minutes R - .853 hours .  
............................................................................... 

EXCESS RAINFALL VALUES I N  5-MINUTE INTERVALS ............................................................................... 
5 10  15  20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

.47 .47 .47 .20 .17 .09 .09 .09 .03 .03 .03 .03 .02 .02 .01 .01 .01 .01  

I f  c a l c u l a t e d  TC i s  much longe r  t han  t h e  d u r a t i o n  of  t h e  most i n t e n s e  p o r t i o n  
of  the excess ra infa l l  v a l u e s ,  cons ide r  the S-graph procedures  for this b a s i n .  



............................................................................... 
DATA INPUT FOR SUB-BASIN:' SUB8 

............................................................................... 
Drainage Area- .780 Channel Length= 1.600 Kn= .083 SLOPE= 42.5 STRTL - .82 CNSTL- .29 RTIMP- .OO 
Rainfall Depth = 3.28 
Rainfall Distribution is 100-year, 6-Hour 
............................................................................... 

HEC-1 INPUT IS STORED IN FILE: WAG 
............................................................................... 
TC - .900 hours, vhich is - 54.0 minutes R = .552 hours. ............................................................................... 

EXCESS RAINFALL VALUES IN 5-MINUTE INTERVALS 
............................................................................... 

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 
.44 .43 .43 .20 .18 .10 .lo .10 .03 .03 .03 .03 .02 .01 .O1 .O1 .O1 .01 ............................................................................... 

If calculated TC is much longer than the duration of the most intense portion 
of the excess rainfall values, consider the S-graph procedures for this basin. 

............................................................................... 
DATA INPUT FOR SUB-BASIN: SUB9 

............................................................................... 
Drainage Area- .020 Channel Length- .ZOO Kn= .I22 SLOPE- 70.0 STRTL 
= .81 CNSTL- .32 RTIW- .OO 
Rainfall Depth - 3.28 
Rainfall Distribution is 100-year, 6-Hour ............................................................................... 

HEC-1 INPUT IS STOBED IN FILE: VAG 
............................................................................... 
TC = .233 hours, which is - 14.0 minutes R - ,189 hours. ............................................................................... 

EXCESS RAINFALL VALUES IN 5-MINUTE INTERVALS ............................................................................... 
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

.50 .50 .SO .20 .17 .09 .08 .02 .02 .02 .01 .01 .O1 .O1 .O1 .01 .OO .OO 

If calculated TC is much longer than the duration of the most intense portion 
of the excess rainfall values, consider the S-graph procedures for this basin. 



............................................................................... 
DATA INPUT FOR SUB-BASIN:' SUB10 

............................................................................... 
Drainage Area= .I40 Channel Length- .820 Kn= .I01 SLOPE= 89.0 STRTL - .74 CNSTL- .13 RTIMP- .OO 
Rainfall Depth = 3.28 
Rainfall Distribution is 100-year, 6-Hour 
............................................................................... 

HEC-1 INPUT IS STORED IN FILE: WAG 

TC - .450 hours, which is - 27.0 minutes R -  .399 hours. 
............................................................................... 

EXCESS RAINFALL VALUES IN 5-MINUTE INTERVALS 

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 
.50 .50 .50 .20 .17 .09 .08 .02 .02 .02 .O1 .01 .01 .O1 .O1 .O1 .OO .00 ............................................................................... 

If calculated TC is much longer than the duration of the most intense portion 
of the excess rainfall values, consider the S-graph procedures for this basin. ............................................................................... 

............................................................................... 
DATA INPUT FOR SUB-BASIN: SUB11 

Drainage Area- .050 Channel Length- .520 Kn- .112 SLOPE- 73.1 STRTL 
= .81 CNSTL- .32 RTIMP- .OO 
Rainfall Depth = 3.28 
Rainfall Distribution is 100-year, 6-Hour 
............................................................................... 

HEC-1 INPUT IS STORED IN FILE: WAG ............................................................................... 
TC = .383 hours, which is - 23.0 minutes R - -417 hours. 

EXCESS RAINFALL VALUES IN 5-MINUTE INTERVALS 

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 
.50 .50 .50 .20 .17 .09 .08 .02 .02 .02 .02 .01 .01 .01 .01 .01 .O1 .OO ............................................................................... 

If calculated TC is much longer than the duration of the most intense portion 
of the excess rainfall values, consider the S-graph procedures for this basin. 
............................................................................... 



............................................................................... 
DATA INPUT FOR SUB-BASIN! SUB12 

............................................................................... 
Drainage Area= .340 Channel Length= 1.400 Kn= .092 SLOPE= 59.3 STRTL 
= .82 CNSTL- .32 RTIMP- .OO 
Rainfall Depth = 3.28 
Rainfall Distribution is 100-year, 6-Hour 
............................................................................... 

HEC-1 INPUT IS STORED IN FILE: NAG ............................................................................... 
TC - .733 hours, which is - 44.0 minutes R - .635 hours. 
............................................................................... 

EXCESS RAINFALL VALUES IN 5-MINUTE INTERVALS 
............................................................................... 

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 
.50 .50 .50 .20 .17 .08 .08 .08 .02 .02 .02 .01 .O1 .01 .01 .01 .01 .OO ............................................................................... 

If calculated TC is much longer than the duration of the most intense portion 
of the excess rainfall values, consider the S-graph procedures for this basin. ............................................................................... 

............................................................................... 
DATA INPUT FOR SUB-BASIN: SUB13 

............................................................................... 
Drainage Area- .040 Channel Length- .560 Kn- .I15 SLOPE- 87.5 STRTL - .81 CNSTL- .32 RTIHP- .OO 
Rainfall Depth - 3.28 
Rainfall Distribution is 100-year, 6-Hour 
............................................................................... 

HEC-1 INPUT IS STORED IN FILE: NAG 
............................................................................... 
TC = .383 hours, which is - 23.0 minutes R - .503 hours. 
............................................................................... 

EXCESS RAINFALL VALUES IN 5-MINUTE INTERVALS 
............................................................................... 

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 
.50 .50 .50 .20 .17 '09 .09 .08 .02 .02 .02 .02 .01 .01 .O1 .O1 .O1 .OO ............................................................................... 

If calculated TC is much longer than the duration of the most intense portion 
of the excess rainfall values, consider the S-graph procedures for this basin. 



............................................................................... 
DATA INPUT FOR SUB-BASIN:,SUB14 

------------------------------------------------------------------+------------  

Drainage Area- .010 Channel Length= .I20 Kn= .I30 SLOPE- 58.3 STRTL 
= .81 CNSTL= .32 RTIMP- .OO 
Rainfall Depth = 3.28 
Rainfall Distribution is 100-year, 6-Hour 
............................................................................... 

HEC-1 INPUT IS STORED IN FILE: WAG ............................................................................... 
TC = .I83 hours, vhich is = 11.0 minutes R = .I42 hours. 
------------------------------------------------------------------+------------  

EXCESS RAINFALL VALUES IN 5-MINUTE INTERVALS ............................................................................... 
5 10 15 20 25 30 35 LO 45 50 55 60 65 70 75 80 85 90 

.50 .50 .50 .20 .17 .09 .09 .08 .02 .02 .02 .02 .01 .01 .O1 .01 .01 .OO 
............................................................................... 
If calculated TC is much longer chan the duration of the most intense portion 
of the excess rainfall values, consider the S-graph procedures for this basin. ............................................................................... 

............................................................................... 
DATA INPUT FOR SUB-BASIN: SUB15 

............................................................................... 
Drainage Area- .120 Channel Length- 1.200 Kn- .I03 SLOPE= 69.2 STRTL - .81 CNSTL- .32 RTIMP- .OO 
Rainfall Depth = 3.28 
Rainfall Distribution is 100-year, 6-Hour 
............................................................................... 

HEC-1 INPUT IS STORED IN FILE: WAG 

TC = .667 hours, which is = 40.0 minutes R = .914 hours. 
............................................................................... 

EXCESS RAINFALL VALUES IN 5-MINUTE INTERVALS 

............................................................................... 
If calculated TC is much longer than the duration of the most intense portion 
of the excess rainfall values, consider the S-graph procedures for this basin. 
............................................................................... 



............................................................................... 
DATA INPUT FOR SUB-BASIN: SUB16 

............................................................................... 
Drainage Area= .270 Channel Length= 1.560 Kn- .094 SLOPE= 277.8 STRTL 
= .75 CNSTL- .19 RTIMP- .OO 
Rainfall Depth = 3.28 
Rainfall Distribution is 100-year, 6-Hour 
............................................................................... 

HEC-1 INPUT IS STORED IN FILE: WAG ............................................................................... 
TC - .417 hours, which is - 25.0 minutes R - .421 hours. 
............................................................................... 

EXCESS RAINFALL VALUES IN 5-MINUTE INTERVALS 
............................................................................... 

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 
.50 .50 .50 .20 .17 .08 .08 .02 .02 .02 .02 .01 .01 .O1 .01 .01 .01 .01 ............................................................................... 

If calculated TC is much longer than the duration of the most intense portion 
of the excess rainfall values, consider the S-graph procedures for this basin. 

............................................................................... 
DATA INPUT FOR SUB-BASIN: SUB17 

............................................................................... 
Drainage Area- .690 Channel Length- 2.080 Kn= .079 SLOPE- 59.6 STRTL - .71 CNSTL- .05 RTIMP- .OO 
Rainfall Depth - 3.28 
Rainfall Distribution is 100-year. 6-Hour 
............................................................................... 

IIEC-1 INPUT IS STORED IN FILE: VAG 
............................................................................... 
TC - .a67 hours, vhich is - 52.0 minutes R - .701 hours. 
............................................................................... 

EXCESS RAINFALL VALUES IN 5-MINUTE INTERVALS 
............................................................................... 

5 10 15 20 25 30 35 40 45 SO 55 60 65 70 75 80 85 90 
.45 .45 .45 .20 .17 .17 .10 .10 .10 .03 .03 .03 .03 .02 .02 .01 .01 .01 ............................................................................... 

If calculated TC is much longer than the duration of the most intense portion 
of the excess rainfall values, consider the S-graph procedures for this basin. 



............................................................................... 
DATA INPUT FOR SUB-BASIN' SUB18 

Drainage Area- .020 Channel Length= .ZOO Kn- .I22 SLOPE- 55.0 STRTL 
= .71 CNSTL- .05 RTIMP- -00 
Rainfall Depth = 3.28 
Rainfall Distribution is 100-year, 6-Hour 

HEC-1 INPUT IS STORED IN FILE: VAG 
............................................................................... 
TC = .250 hours, which is - 15.0 minutes R - .204 hours. 
............................................................................... 

EXCESS RAINFALL VALUES IN 5-MINUTE INTERVALS 

............................................................................... 
If calculated TC is much longer than the duration of the most intense portion 
of the excess rainfall values, consider the S-graph procedures for this basin. 
---------------------------------------------------*--------------------------- 

............................................................................... 
DATA INPUT FOR SUB-BASIN: SUB20 

............................................................................... 
Drainage Area- .030 Channel Length- .400 Kn= ,118 SLOPE- 75.0 STRTL - -71 CNSTL- .05 RTIMP- .OO 
Rainfall Depth - 3.28 
Rainfall Distribution is 100-year, 6-Hour ............................................................................... 

HEC-1 INPUT IS STORED IN FILE: VAG 
------------------------------------------*------------------------------------ 

TC - .333 hours. which is - 20.0 minutes R - .388 hours. 
............................................................................... 

EXCESS RAINFALL VALUES IN 5-MINUTE INTERVALS ............................................................................... 
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

.50 .50 .50 .20 .17 .09 .09 .08 .02 .02 .02 .01 .01 .01 .01 .01 .O1 .OO ............................................................................... 
If calculated TC is much longer than the duration of the most intense portion 
of the excess rainfall values, consider the S-graph procedures for this basin. 
............................................................................... 



............................................................ ----------------- 
DATA INPUT FOR SUB-BASIN:. SUB21 

............................................................................... 
Drainage Area= .020 Channel Length- .240 Kn- .122 SLOPE- 108.3 STRTL 
= .71 CNSTL= .05 RTIMP= .OO 
Rainfall Depth - 3.28 
Rainfall Distribution is 100-year, 6-Hour 
............................................................................... 

HEC-1 INPUT IS STORED IN PILE: WAG 

TC = .217 hours, vhich is - 13.0 minutes R = .201 hours. 
............................................................................... 

EXCESS RAINFALL VALUES IN 5-MINUTE INTERVALS 
............................................................................... 

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 
.50 .50 .50 .20 .17 .09 .08 .02 .02 .02 .01 .01 .O1 .01 .O1 .01 .OO .OO 

............................................................................... 
If calculated TC is much longer than the duration of the most intense portion 
of the excess rainfall values, consider the S-graph procedures for this basin. 

............................................................................... 
DATA INPUT FOR SUB-BASIN: SUB22 

Drainage Area- .230 Channel Length- 1.760 Kn= .096 SLOPE= 68.8 STRTL 
= .80 CNSTL- .29 RTIMP- .OO 
Rainfall Depth - 3.28 
Rainfall Distribution is 100-year, 6-Hour 
--------------------------------------------------------------------------*---- 

HEC-I INPUT IS STORED IN FILE: WAG 
............................................................................... 
TC = .850 hours, which is = 51.0 minutes R = 1.122 hours. 

EXCESS RAINFALL VALUES IN 5-MINUTE INTERVALS 
............................................................................... 

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 
.50 .50 .50 .20 .17 .09 .09 .08 .02 .02 .02 .O1 .01 .01 .O1 .01 .OO .OO 

----------------*--------------------------------------------------*----------- 

If calculated TC is much longer than the duration of the most intense portion 
of the excess rainfall values, consider the S-graph procedures for this basin. 



............................................................................... 
DATA INPUT FOR SUB-BASIN: SUB23 

............................................................................... 
Drainage Area= 1.230 Channel Length- 4.360 Kn- .085 SLOPE- 227.1 STRTL 
= .72 CNSTL= .08 RTIMP= .OO 
Rainfall Depth = 3.28 
Rainfall Distribution is 100-year, 6-Hour 
............................................................................... 

HEC-1 INPUT IS STORED IN FILE: WAG 
............................................................................... 
TC - .883 hours, vhich is - 53.0 minutes R = .931 hours. 
............................................................................... 

EXCESS RAINFALL VALUES IN 5-MINUTE INTERVALS ............................................................................... 
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

.37 .37 .37 .21 .19 .19 .12 .12 .12 .05 .05 .04 .03 .03 .03 .01 -01 .01 
............................................................................... 
If calculated TC is much longer than the duration of the most intense portion 
of the excess rainfall values, consider the S-graph procedures for this basin. 
............................................................................... 

............................................................................... 
I 

DATA INPUT FOR SUB-BASIN: SUB24 I 
............................................................................... I 
Drainage Area- .030 Channel Length- .320 Kn- .I18 SLOPE- 93.8 STRTL 
= .81 CNSTL- .32 RTIMP- .OO 
Rainfall Depth - 3.28 I 
Rainfall Distribution is 100-year, 6-Hour 
............................................................................... 

HEC-1 INPUT IS STORED IN FILE: WAG ............................................................................... 
TC = .300 hours, vhich is = 18.0 minutes R = .288 hours. ............................................................................... 

EXCESS RAINFALL VALUES IN 5-MINUTE INTERVALS 
............................................................................... 

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 
.50 .50 .20 .17 .09 .09 .08 .02 .02 .02 .01 .01 .01 .01 .01 .01 .OO .OO 

............................................................................... 
If calculated TC is much longer than the duration of the most intense portion 
of the excess rainfall values, consider the S-graph procedures for this basin. 
............................................................................... 



............................................................................... 
DATA INPUT FOR SUB-BASIN; SUB25 

............................................................................... 
Drainage Area- .060 Channel Length- .640 Kn- .I10 SLOPE- 81.3 STRTL - .81 CNSTL- .32 RTIMP- .OO 
Rainfall Depth = 3.28 
Rainfall Distribution is 100-year, 6-Hour ............................................................................... 

HEC-1 INPUT IS STORED IN FILE: WAG ............................................................................... 
TC - .483 hours, which is = 29.0 minutes R - .574 hours. ............................................................................... 

EXCESS RAINFALL VALUES IN 5-MINUTE INTERVALS 
............................................................................... 

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 
.50 .50 -20 .17 .09 .09 .08 .02 .OZ .02 .OZ .02 .Ol .Ol .Ol .Ol .Ol .Ol 

............................................................................... 
If calculated TC is much longer than the duration of the most intense portion 
of the excess rainfall values, consider the S-graph procedures for this basin. 
............................................................................... 

............................................................................... 
DATA INPUT FOR SUB-BASIN: SUB26 

-------------------------*----------------------------------------------------- 

Drainage Area- ,080 Channel Length- .800 Kn- .lo7 SLOPE- 78.8 STRTL 
= .81 CNSTL= .32 RTIMP- .OO 
Rainfall Depth = 3.28 
Rainfall Distribution is 100-year, 6-Hour 
............................................................................... 

HEC-1 INPUT IS STORED IN FILE: VAG 
............................................................................... 
TC = .483 hours, vhich is - 29.0 minutes R - .583 hours. 
............................................................................... 

EXCESS RAINFALL VALUES IN 5-MINUTE INTERVALS 
............................................................................... 

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 
.50 .50 .SO .20 .17 .09 .08 .02 .02 .02 .02 .O1 .01 .O1 .01 .01 .01 .O1 ............................................................................... 

If calculated TC is much longer than the duration of the most intense portion 
of the excess rainfall values, consider the S-graph procedures for this basin. 
............................................................................... 



............................................................................... 
DATA INPUT FOR SUB-BASIN; SUB27 

Drainage Area- .340 Channel Length- 1.600 Kn- .092 SLOPE- 73.8 STRTL 
= .81 CNSTLs .32 RTIMP= .OO 
Rainfall Depth = 3.28 
Rainfall Distribution is 100-year, 6-Hour ............................................................................... 

HEC-1 INPUT IS STORED IN FILE: WAG ............................................................................... 
TC = .733 hours, which is = 44.0 minutes R = .706 hours. ............................................................................... 

EXCESS RAINFALL VALUES IN 5-MINUTE INTERVALS 
............................................................................... 

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 
.50 .50 .50 .20 .17 .08 .08 .08 .02 .02 .02 '01 .01 .01 .01 .01 .01 .OO 

............................................................................... 
If calculated TC is much longer than the duration of the most intense portion 
of the excess rainfall values, consider the S-graph procedures for this basin. ............................................................................... 

............................................................................... 
DATA INPUT FOR SUB-BASIN: SUB28 

............................................................................... 
Drainage Area- .010 Channel Length- 1.600 Kn- .I30 SLOPE= 106.3 STRTL 
= .81 CNSTL= -32 RTIMP- -00 
Rainfall Depth - 3.28 
Rainfall Distribution is 100-year, 6-Hour ............................................................................... 

HEC-1 INPUT IS STORED IN FILE: WAG ............................................................................... 
TC = ,817 hours, which is = 49.0 minutes R = 5.941 hours. ............................................................................... 

EXCESS RAINFALL VALUES IN 5-MINUTE INTERVALS 
............................................................................... 

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 
.50 .50 .50 .20 .17 .09 .09 .08 .02 .02 .02 '02 .O1 .01 .01 .01 .01 .OO ............................................................................... 

If calculated TC is much longer than the duration of the most intense portion 
of the excess rainfall values, consider the S-graph procedures for this basin. 
............................................................................... 



............................................................................... 
DATA INPUT FOR SUB-BASIN: SUB29 

............................................................................... 
Drainage Area- .010 Channel Length- .440 Kn= . I30 SLOPE- 170.0 STRTL 
= .81 CNSTL- .32 RTIMP= . O O  
R a i n f a l l  Depth - 3.28 
R a i n f a l l  D i s t r i b u t i o n  i s  100-year. 6-Hour 
............................................................................... 

HEC-1 INPUT IS  STORED I N  FILE: WAG 
............................................................................... 
TC - ,283 hou r s ,  vh i ch  i s  = 17.0 minutes R - .653 hours .  
............................................................................... 

EXCESS RAINFALL VALUES I N  5-MINUTE INTERVALS 
............................................................................... 

5 10  15  20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 
.50 .50 .50 .20 .17 .09 .09 .08 .02 .02 .02 .02 . O 1  - 0 1  .01 .01 .01 . O O  ............................................................................... 

I f  c a l c u l a t e d  TC i s  much longer  t han  t h e  d u r a t i o n  of  t h e  most i n t e n s e  p o r t i o n  
of  t h e  excess  r a i n f a l l v a l u e s ,  cons ide r  t h e  S-graph procedures  f o r  t h i s  b a s i n .  

............................................................................... 
DATA IElPUT FOR SUB-BASIN: SUB30 

............................................................................... 
Drainage Area- .010 Channel Length- .120 Kn- . I30  SLOPE- 108 .3  STRTL 
= . 81  CNSTL= .32 RTIMP= . 00 
R a i n f a l l  Depth = 3.28 
R a i n f a l l  D i s t r i b u t i o n  i s  100-year. 6-Hour 
------------------------------*------------------------------------------------ 

HEC-1 INPUT I S  STORED I N  FILE: UAG 
............................................................................... 
TC - ,150 hours ,  vh i ch  i s  - 9.0 minutes R - .114 hours .  

EXCESS RAINFALL VALUES I N  5-MINUTE INTERVALS ............................................................................... 
5 10  15  20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

.50 .50 .SO .20 .17 .09 .09 .08 .02 .02 .02 .02 .01  .01 .01 . O 1  . 01  .OO ............................................................................... 
I f  c a l c u l a t e d  TC i s  much longe r  than  t h e  d u r a t i o n  o f  t h e  most i n t e n s e  p o r t i o n  
of  t h e  excess  r a i n f a l l  v a l u e s ,  cons ide r  the S-graph procedures  f o r  this b a s i n .  



............................................................................... 
DATA INPUT FOR SUB-BASIN:' SUB31 ............................................................................... 

Drainage Area- 1.290 Channel Length- 4.600 Kn- .088 SLOPE- 277.3 STRTL 
= .75 CNSTL- .12 RTIMP= .OO 
Rainfall Depth - 3.28 
Rainfall Distribution is 100-year, 6-Hour 
............................................................................... 

HEC-1 INPUT IS STORED IN PILE: UAG 
............................................................................... 
TC = ,867 hours. vhich is - 52.0 minutes R = -926 hours. 
............................................................................... 

EXCESS RAINFALL VALUES IN 5-MINUTE INTERVALS 
............................................................................... 

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 
.37 .36 .36 .21 .19 .19 .12 .12 .12 .05 .05 .05 .03 .03 .03 .01 .01 .01 ............................................................................... 

If calculated TC is much longer than the duration of the most intense portion 
of the excess rainfall values, consider the S-graph procedures for this basin. ............................................................................... 

............................................................................... 
DATA INPUT FOR SUB-BASIN: SUB32 

............................................................................... 
Drainage Area- .320 Channel Lengths 1.640 Kn- .092 SLOPE- 70.1 STRTL - .81 CNSTL= .26 RTIHP- .OO 
Rainfall Depth = 3.28 
Rainfall Distribution is 100-year. 6-Hour ............................................................................... 

HEC-1 INPUT IS STORED IN FILE: WAG 

TC - .783 hours, which is - 47.0 minutes R - .802 hours. 

EXCESS RAINFALL VALUES IN 5-MINUTE INTERVALS 
............................................................................... 

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 
.50 .50 .50 .20 .17 .08 .O% .02 .02 .02 .02 .01 .01 .01 .O1 .01 .01 .OO ............................................................................... 

If calculated TC is much longer than the duration of the most intense portion 
of the excess rainfall values, consider the S-graph procedures for this basin. 
............................................................................... 



............................................................................... 
DATA INPUT FOR SUB-BASIN:'SUB34 

............................................................................... 
Drainage Area- .500 Channel Length= 4.600 Kn- .077 SLOPE= 13.9 STRTL 
= .80 CNSTL- .24 RTIMP- .OO 
Rainfall Depth = 3.28 
Rainfall Distribution is 100-year, 6-Hour 
............................................................................... 

HEC-1 INPUT IS STORED IN FILE: WAG 
............................................................................... 
TC = 1.417 hours. which is = 85.0 minutes R - 2.741 hours. 
*WARNING* CALCULATED TC SEEMS TOO LONG. CHECK PARAMETERS. 

............................................................................... 
EXCESS RAINFALL VALUES IN 5-MINUTE INTERVALS 

............................................................................... 
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

.50 .50 .50 .20 .17 .08 .08 .08 .02 .02 .02 .O1 .O1 .01 -01 .01 .OO .OO 
------*------------------------------------------------------------------------ 

If calculated TC is much longer than the duration of the most intense portion 
of the excess rainfall values, consider the S-graph procedures for this basin. 
............................................................................... 

Enter 1 for a new sub-basin, 2 to STOP 



Table 0-2: Parameters for MCUHP2 for the 1 @-year, 6-hour Storm 
at Wagner Wash. 

h a ,  Lengm, Lca, Slope, LAG, 
Subbasln Square Mlle rnlles miles Wrnlle KN hours 



.............................................................................. 
* 

* PROGRAM HCUHP2 * 
* * 
* THE MARICOPA COUNTY HYDROLOGY MANUAL * 
* * 
* * 
* FLOOD CONTROL DISTRICT OF MARICOPA COUNTY * 
* 3335 W. DURANGO, PHOENIX, ARIZONA 85009 * 
* * 
* Program MCUHP2, Maricopa County Unit Hydrograph Procedure2 provides the * 
* Unit-graph from the Phoenix Mountain or the Phoenix Valley S-graph. * 
* It vill also provide the rainfall pattern distribution. Output vill be * 
* presented in the form of a HEC-1 input file for immediate application. * 
* * 
.............................................................................. 

ENTER THE NAME OF THE OUTPUT FILE: 

ENTER 1 IF SINGLE BASIN, 2 IF MULTIBASIN DESIGN: 
ENTER 1 IF UNIFORM RAINFALL OVER THE WATERSHED: 
ENTER 2 IF CENTERED RAINFALL (HEC-1, JD RECORD): 

Enter the sub-basin name: 

Enter the basin area (Sq. Miles): 
ENTER SELECTED RAINFALL DISTRIBUTION: 

Enter 1 for 6-hour MCFCD distribution 
Enter 2 for 2-hour MCFCD distribution 
Enter 3 for 24-hour. SCS TYPE-I1 distribution 

Enter the point rainfall depth for a frequency of interest (inches): 

ENTER METHOD OF SOIL LOSS COMPUTATION: 

1 - Initial/Uniform, 2 - Green-Anpt 
Enter STRTL. CNSTL, RTIMP (0-100) 

**S-GRAPH CONVERSION TO U-GRAPH (CODE BY T.W. HIEB, 12/89)*** 

Enter 1 for the Phoenix Valley S-graph, 2 for the Phoenix Mountain S-graph: 

Enter the basin LAG time (minutes): 

Enter hydrograph time step (minutes): 



UNIT HYDROGRAPH FOR BASIN: SUBN 

TIME DISCHARGE TIME DISCHARGE TIME DISCHARGE (min.) 
(CfS) (min.) (cfs) (min.) (cfs) 

0. 0. 
3. 48. 
6. 48. 
9. 48. 

12. 48. 
15. 72. 
18. 158. 
21. 178. 
24. 203. 
27. 228. 
30. 246. 
33. 264. 
36. 280. 
39. 300. 

HYDROGRAPH FOR BASIN: 

42. 
45. 
48. 
51. 
54. 
57. 
60. 
63. 
66. 
69. 
72. 
75. 
78. 
81. 

SUBN 

TIME DISCHARGE TIME 
(cfs) (min. ) (cfs) 

327. 
301. 
282. 
258. 
238. 
223. 
191. 
159. 
138. 
91. 
85. 
84. 
79. 
79. UNIT 

DISCHARGE TIME DISCHARGE (min.) 
(min. ) (cfs) 

126. 70. 168. 
129. 48. 171. 
132. 48. 174. 
135. 48. 177. 
138. 48. 180. 
141. 32. 183. 
144. 15. 186. 
147. 15. 189. 
150. 15. 192. 
153. 15. 
156. 15. 
159. 15. 
162. 15. 
165. 15. 

......................................................................... 
VOLUME OF CALCULATED HYDROGRAPH (Inches)= 1.00 

......................................................................... 
INPUT DATA FOR SUB-BASIN: SUBN 

......................................................................... 
Area= .89, Point rainfall depth= 3.3, Reduction coefficient= 1.00 
Rainfall distribution is 6-hour 
STRTL= .78 CNSTL- .22 RTIMP- .O 
Phoenix Valley S-graph vas selected. 
Lag Time - 62.4 min., Hydrograph Time Step- 3min. 
......................................................................... 



UNIT HYDROGRAPH FOR BASIN: SUBPa 

TIME DISCHARGE TIME DISCHARGE TIME DISCHARGE (min. ) 
(cfs) (min. ) (Cfs) (min. ) (cfs) 

0.  0. 42. 
3. 54. 45. 
6. 54. 48. 
9. 54. 51. 

12.  59.  54. 
15.  176. 57. 
18.  200. 60. 
21. 238. 63. 
24. 264. 66. 
27. 292. 69. 
30. 311. 72. 
33. 340. 75. 
36. 374. 78. 
39.  408. 81. 

HYDROGRAPH FOR BASIN: SUBPa 

TIME DISCHARGE TIME 
(Cfs) (min.) (cfs) 

224. 
179. 
145.  

95. 
95. 
89. 
88. 
71. 
54. 
54. 
54. 
33. 
16 .  
16.  UNIT 

DISCHARGE TIME DISCHARGE (min.) 
(min. (cfs) 

126. 16 .  
129.  16 .  
132. 16 .  
135.  16 .  
138.  16. 
141.  16. 
144. 16. 
147. 16.  
150. 16.  
153. 16.  
156. 0. 
159. 0. 

......................................................................... 
VOLUME OF CALCULATED HYDROGRAPH (Inches)= 1.00 ......................................................................... 

INPUT DATA FOR SUB-BASIN: SUBPa ......................................................................... 
Area- .82  
Rainfall distribution is 6-hour 
STRTL= .77 CNSTL- .16 RTIW- . O  
Phoenix Valley S-graph was selected. 
Lag Time - 51.6 min., Hydrograph Time Step- 3min. 
......................................................................... 



UNIT WDROGRAPH FOR BASIN: SUBPb 

TIME DISCHARGE TIME DISCHARGE TIME DISCHARGE (min.1 
(cfsl (min.) (Cfs) (min. ) (cfs) 

0. 0. 
3. 60. 
6. 60. 
9. 60. 

12. 60. 
15. 158. 
18. 210. 
21. 243. 
24. 281. 
27. 306. 
30. 330. 
33. 355. 
36. 382. 
39. 420. 

HYDROGRAPH FOR BASIN: 

42. 
45. 
48. 
51. 
54. 
57. 
60. 
63. 
66. 
69. 
72. 
75. 
78. 
81. 

SUBPb 

TIME DISCHARGE TIME 
(cf s) (min. ) (cfs) 

312. 
288. 
260. 
218. 
172. 
125. 
106. 
103. 
98. 
98. 
72. 
60. 
60. 
60. UNIT 

DISCHARGE TIME DISCHARGE (min. ) 
(min. ) (cfs) 

126. 43. 168. 
129. 18. 171. 
132. 18. 
135. 18. 
138. 18. 
141. 18. 
144. 18. 
147. 18. 
150. 18. 
153. 18. 
156. 18. 
159. 18. 
162. 18. 
165. 18. 

......................................................................... 
VOLUME OF CALCULATED HYDROGRAPE (Inches)- 1.00 

......................................................................... 
INPUT DATA FOR SUB-BASIN: SUBPb ......................................................................... 

Area- -99 
Rainfall distribution is 6-hour 
STRTL= .77 CNSTL- .16 RTIMF'= .O 
Phoenix Valley S-graph was selected. 
Lag Time - 55.8 min., Hydrograph Time Step- 3min. 



UNIT HYDROGRAPH FOR BASIN: SUBPC 

TIME DISCHARGE 
(cf s) (min. ) 

0. 0. 
3. 81. 
6. 81. 
9. 81. 
12. 81. 
15. 81. 
18. 81. 
21. 263. 
24. 274. 
27. 312. 
30. 347. 
33. 381. 
36. 399. 
39. 435. 

HYDROGRAPH FOR BASIN: 

TIME DISCHARGE 
(cfs) (min.) 

TIME 
(cfs) 

42. 
45. 
48. 
51. 
54. 
57. 
60. 
63. 
66. 
69, 
72. 
75. 
78. 
81. 

SUBPC 

TIME 
(cfs) 

DISCHARGE 
(min. ) 

DISCHARGE 
(min.) 

TIME 
(cfs) 

84. 
87. 
90. 
93. 
96. 
99. 

102. 
105. 
108, 
111. 
114. 
117. 
120. 
123. 

TIME 
(cfs) 

210. 
213. 
216. 
219. 
222. 
225. 
228. 
231. 
234. 
237. 
240. 

DISCHARGE (min.) 

856. 
795. 
744. 
704. 
668. 
637. 
601. 
559. 
524. 
495. 
470. 
431. 
406. 
386. UNIT 

DISCHARGE (min.) 

VOLUME OF CALCULATED HYDROGRAPH (Inches)= 1.00 
......................................................................... 

INPUT DATA FOR SUB-BASIN: SUBPC ......................................................................... 
Area- 1.90 
Rainfall distribution is 6-hour 
STRTL- .77 CNSTL- .16 RTIMP- .O 
Phoenix Valley S-graph was selected. 
Lag Time = 78.6 min.. Hydrograph Time Step= 3min. 



UNIT HYDROGRAPH FOR BASIN: SUBQa 

TIME DISCHARGE TIME DISCHARGE TIME DISCHARGE (rnin.) 
(cfs) (min. ) (cfs) (min. ) (cfs) 

0. 0. 
3. 57. 
6. 57. 
9. 57. 

12 .  57. 
15 .  57. 
18 .  184. 
21. 200. 
24. 224. 
27. 262. 
30.  278. 
33. 304. 
36. 321. 
39. 340. 

HYDROGRAPH FOR BASIN: 

42. 
45. 
48. 
51. 
54. 
57. 
60. 
63. 
66. 
69.  
72. 
75. 
78. 
81. 

SUBQa 

431. 
395. 
367. 
340. 
317. 
290. 
272. 
252. 
217. 
168.  
153.  
100. 
100. 

98. UNIT 

TIME DISCHARGE TIME DISCHARGE TIME DISCHARGE (min.) 
(cf s) (min. ) (cfs) (min. ) (cfs) 

126.  93. 168. 17. 
129.  93. 171. 17.  
132. 83. 174. 17. 
135,  57. 177. 17 .  
138.  57. 180. 17. 
141. 57. 183.  17 .  
144. 57. 186.  17 .  
147. 47. 189.  17.  
150. 17.  192.  17.  
153. 17.  195. 17.  
156. 17.  198. 0. 
159. 17.  201. 0. 
162. 17 .  
165. 17.  

......................................................................... 
VOLUME OF CALCULATED HYDROGRAPH (Inches)= 1.00 

......................................................................... 
INPUT DATA FOR SUB-BASIN: SUBQa ......................................................................... 

Area- 1.10 
Rainfall distribution is 6-hour 
STRTLs .79 CNSTL- .20 RTIMP- .O 
Phoenix Valley S-graph was selected. 
Lag Time - 65.4 min., Hydrograph Time Step- 3min. 
......................................................................... 



UNIT HYDROGRAPH FOR BASIN: SUBQb 

TIME DISCHARGE TIME DISCHARGE TIME DISCHARGE (min.) 
(cfs) (min. ) (cfs) (min. ) (cfs) 

0. 0. 
3. 83. 
6. 83. 
9. 83. 

12.  83. 
15.  141. 
18 .  271. 
21. 311. 
24. 358. 
27. 395. 
30. 429. 
33. 459. 
36. 490. 
39. 525. 

HYDROGRAPH FOR BASIN: 

42. 
45. 
48. 
51. 
54. 
57. 
60. 
63. 
66. 
69. 
72. 
75. 
78. 
81. 

SUBQb 

TIME DISCHARGE TIME 
(cfs) (min. ) (cfs) 

DISCHARGE 
(min. ) 

538. 
499. 
461. 
420. 
393. 
352. 
299. 
237. 
184.  
146.  
146. 
136.  
136.  
131.  UNIT 

TIME DISCHARGE (min.) 
(cfs) 

126.  83. 168. 
129.  83. 171. 
132. 83. 174. 
135. 83.  177. 
138.  60. 180. 
141. 25. 183. 
144.  25. 186. 
147. 25. 
150. 25. 
153.  25. 
156. 25. 
159.  25. 
162. 25. 
165. 25. 

......................................................................... 
VOLUME OF CALCULATED HYDROGRAPH (Inches)= 1.00 

......................................................................... 
INPUT DATA FOR SUB-BASIN: SUBQb ......................................................................... 

Area= 1.50 
Rainfall distribution is 6-hour 
STRTL- .79 CNSTL- .20 RTIMP= .O 
Phoenix Valley S-graph was selected. 
Lag Time - 61.2 min., Hydrograph Time Step- 3min. 
......................................................................... 



UNIT HYDROGRAPH FOR BASIN: SUBQc 

TIME DISCHARGE TIME DISCHARGE 
(cfs) (min.) (cfs) (min.) 

0. 0. 
3. 40. 
6. 40. 
9. 40. 
12. 40. 
15. 85. 
18. 134. 
21. 154. 
24. 183. 
27. 197. 
30. 216. 
33. 229. 
36. 244. 
39. 266. 

HYDROGRAPH FOR BASIN: 

42. 
45. 
48. 
51. 
54. 
57. 
60. 
63. 
66. 
69. 
72. 
75. 
78. 
81. 

SUBQc 

TIME DISCBARGE TIME 
(cfs) (min.) (cfs) 

DISCHARGE 
(min. ) 

TIME 
( c f s )  

TIME 
(cfs) 

DISCHARGE (min.) 

239. 
220. 
201. 
188. 
162. 
133. 
115. 
72. 
71. 
69. 
66. 
66. 
48. 
40. UNIT 

DISCHARGE (min.) 

126. 40. 168. 
129. 40. 171. 
132. 35. 174. 
135. 12. 177. 
138. 12. 180. 
141. 12. 
144. 12. 
147. 12. 
150. 12. 
153. 12. 
156. 12. 
159. 12. 
162. 12. 
165. 12. 

......................................................................... 
VOLUME OF CALCULATED HYDROGRAPH (Inches)- 1.00 

......................................................................... 
INPUT DATA FOR SUB-BASINt SUBQc ......................................................................... 

Area- .70 
Rainfall distribution is 6-hour 
STRTL- .79 CNSTL- .20 RTIHP- . O  
Phoenix Valley S-graph mas selected. 
Lag Time - 58.8 min., Hydrograph Time Step- 3min. 
......................................................................... 



UNIT HYDROGRAPH FOR BASIN: SUBRa 

TIME DISCHARGE 
(cfs) (min.) 

0. 0. 
3. 71. 
6. 71. 
9. 71. 

12. 71. 
15. 71. 
18. 225. 
21. 250. 
24. 278. 
27. 329. 
30. 349. 
33. 380. 
36. 403. 
39. 427. 

HYDROGRAPH FOR BASIN: 

TIME DISCHARGE 
(cfs) (min. ) 

TIKE 
(cfs) 

42. 
45. 
48. 
51. 
54. 
57. 
60. 
63. 
66. 
69. 
72. 
75. 
78. 
81. 

SUBRa 

TIME 
(cfs) 

DISCHARGE 
(min.) 

DISCHARGE 
(min.) 

TIME 
(cfs) 

TIKE 
(cfs) 

DISCHARGE (min.) 

555. 
508. 
470. 
439. 
413. 
373. 
350. 
329. 
280. 
235. 
205. 
142. 
126. 
126. UNIT 

DISCHARGE (min. ) 

VOLUME OF CALCULATED HYDROGRAPH (Inches)= 1.00 
......................................................................... 

INPUT DATA FOR SUB-BASIN: SUBRa ......................................................................... 
Area= 1.40 
Rainfall distribution is 6-hour 
STRTL- .79 CNSTL- .20 RTIW- .O 
Phoenix Valley S-graph was selected. 
Lag Time = 66.0 min., Hydrograph Time Step- 3min. 
......................................................................... 



UNIT HYDROGRAPH FOR BASIN: SUBRb 

TIME DISCHARGE TIME DISCHARGE TIME DISCHARGE (min.) 
(cfs) (min. ) (cfs) [min. ) (cfs) 

0 .  0 .  
3. 108. 
6. 108.  
9 .  108. 

1 2 .  108. 
15 .  108.  
18 .  295. 
21. 365. 
24. 415. 
27.  481. 
30. 519. 
33.  559. 
36.  596. 
39.  628. 

HYDROGRAPH FOR BASIN: 

42. 
45. 
48. 
51. 
54. 
57. 
60. 
63. 
66. 
69. 
72. 
75. 
78. 
81. 

SUBRb 

TIME DISCHARGE TIME 
(cfs) (min. ) (cfs) 

884. 
841. 
773. 
715. 
670. 
631. 
576. 
536. 
506. 
447. 
390. 
311. 
261. 
192.  UNIT 

DISCHARGE TIME DISCHARGE (min.) 
(min.) (cfs) 

126. 192. 168.  33. 
129 .  185.  171.  33. 
132. 178.  174.  33.  
135. 178.  177.  33. 
138. 160.  180. 33.  
141.  108. 183.  33. 
144.  108.  186. 33.  
147.  108.  189. 33.  
150. 108.  192. 33.  
153.  107.  195. 33.  
156.  33. 198. 33.  
159.  33.  201. 33.  
162.  33.  204. 33.  
165. 33. 207. 0 .  

......................................................................... 
VOLUME OF CALCULATED HYDROGRAPH (Inches)- 1 .00  ......................................................................... 

INPUT DATA FOR SUB-BASIN: SUBRb ......................................................................... 
Area- 2.20 
Rainfall distribution is 6-hour 
STRTL- .79 CNSTL- .20 RTIMP- . O  
Phoenix Valley S-graph was selected. 
Lag Time - 68.4 m i n . ,  Hydrograph Time Step- 3min. 
......................................................................... 



UNIT HYDROGRAPH FOR BASIN: SUBT 

TIME DISCHARGE TIME DISCHARGE TIME DISCHARGE (min.) 
(cfs) (min. ) (cfs) (min . ) (cfs) 

0. 0. 
3 .  33. 
6. 33. 
9. 33. 

12.  43. 
15.  108. 
18.  125.  
21. 150. 
24. 165. 
27. 180. 
30. 195. 
33. 211. 
36. 235. 
39. 255. 

HYDROGRAPH FOR BASIN: 

42. 
45. 
48. 
51. 
54.  
57. 
60. 
63. 
66. 
69. 
72. 
75. 
78. 
81. 

SUBT 

TIME DISCHARGE TIME 
(cfs) (min. ) (cfs) 

120. 
94. 
64. 
58.  
5 5 .  
54. 
47. 
33. 
33. 
33. 
23. 
10.  
10. 
10 .  UNIT 

DISCHARGE TIME DISCHARGE (min. ) 
(min. ) (cfs) 

126. 10 .  
129. 10. 
132. 10 .  
135. 10.  
138. 10.  
141. 10.  
144.  10.  
147. 10.  
150. 10 .  
153. 0. 
156. 0 .  

......................................................................... 
VOLUME OF CALCULATED HYDROGRAPH (Inches)- 1.00 ......................................................................... 

INPUT DATA FOR SUB-BASIN: SUBT 
......................................................................... 
Area- .49 
Rainfall distribution is 6-hour 
STRTL- .79 CNSTL- . 2 1  RTIMP- .O 
Phoenix Valley S-graph was selected. 
Lag Time = 50.4 min., Hydrograph Time Step- 3min. 
......................................................................... 



UNIT HYDROGRAPH FOR BASIN: SUBUl 

TIME DISCHARGE TIME DISCHARGE TIME DISCHARGE (min. ) 
(cfsf (min. ) (cfs) (min.) (cfs) 

0. 0. 
3. 28. 
6. 28. 
9. 28. 
12. 51. 
15. 95. 
18. 113. 
21. 132. 
24. 146. 
27. 159. 
30. 173. 
33. 192. 
36. 212. 
39. 238. 

HYDROGRAPH FOR BASIN: 

42. 
45. 
48. 
51. 
54. 
57. 
60. 
63. 
66. 
69. 
72. 
75. 
78. 
81. 

SUBUl 

TIME DISCHARGE TIME DISCHARGE 
(Cfs) (min.) (cfs) (min. ) 

62. 
49. 
47. 
46. 
40. 
28, 
28. 
28. 
15. 
8. 
8. 
8. 
8. 
8. UNIT 

TIME DISCHARGE (min.) 
(cfs) 

-------------------------------------------*----------------------------- 

VOLUME OF CALCULATED EYDROGRAPH (Inches)- 1.00 
......................................................................... 

INPUT DATA FOR SUB-BASIN: SUBUl 

Area- .39 
Rainfall distribution is 6-hour 
STRTL- .77 CNSTL- .18 RTIMP= .O 
Phoenix Valley S-graph vas selected. 
Lag Time - 47.4 min., Hydrograph Time Step- 3min. .................................................... 



UNIT HYDROGRAPH FOR BASIN: SUBYl 

TIME 
(cfs) 

DISCHARGE TIME 
(min.) (cfs) 

0. 0. 
3. 24. 
6. 24. 
9. 24. 
12. 36. 
15. 80. 
18. 94. 
21. 112. 
24. 123. 
27. 134. 
30. 145. 
33. 159. 
36. 177. 
39. 193. 

HYDROGRAPH FOR BASIN: 

42. 
45. 
48. 
51. 
54. 
57. 
60. 
63. 
66. 
69. 
72. 
75. 
78. 
81. 

SUBYl 

TIME 
(cfs) 

DISCHARGE TIME 
(min. ) (cfS) 

DISCHARGE 
(min. ) 

DISCHARGE 
(min. ) 

TIME 
(cfs) 

TIME 
(cfs) 

DISCHARGE (min.) 

72. 
55. 
42. 
41. 
39. 
38. 
24. 
24. 
24. 
18. 
7. 
7. 
7. 
7. UNIT 

DISCHARGE (min.) 

126. 7. 
129. 7. 
132. 7. 
135. 7. 
138. 7. 
141. 7. 
144. 7. 
147. 0. 
150. 0. 

......................................................................... 
VOLUME OF CALCULATED FRDROGRAPH (Inches)= 1.00 ......................................................................... 

INPUT DATA FOR SUB-BASIN: SUBYl 
......................................................................... 
Area- .35 
Rainfall distribution is 6-hour 
STRTL- .80 CNSTL- .23 RTIMP- .O 
Phoenix Valley S-graph was selected. 
Lag Time - 49.2 min., Hydrograph Time Step- 3min. 
......................................................................... 



UNIT HYDROGRAPH FOR BASIN: SUBAl 

TIME DISCHARGE TIME DISCHARGE 
(cfs) (min.) (Cfs) (min.) 

0. 0. 
3. 30. 
6 .  30. 
9. 30. 

12.  30. 
15.  30. 
18.  92. 
21. 105.  
24. 116. 
27. 140. 
30. 148. 
33.  160. 
36. 169. 
39. 180. 

HYDROGRAPH FOR BASIN: 

42. 
45. 
48. 
51. 
54. 
57. 
60. 
63. 
66. 
69. 
72. 
75. 
78. 
81. 

SUBAl 

TIME DISCHARGE TIME DISCHARGE 
(cfs) (min. ) (cfs) (min. ) 

TIME 
(cfs) 

TIME 
(cfs) 

DISCHARGE (min.) 

238. 
222. 
203. 
189. 
178.  
163.  
151.  
142.  
126.  
109. 

87. 
72. 
54.  
54. UNIT 

DISCHARGE (min.) 

126.  51. 168. 9 .  
129.  50. 171. 9 .  
132. 50. 174. 9. 
135. 41. 177. 9. 
138. 30. 180. 9 .  
141.  30. 183. 9 .  
144. 30. 186. 9. 
147.  30. 189. 9 .  
150. 23. 192. 9. 
153. 9. 195. 9 .  
156. 9. 198. 9. 
159. 9 .  201. 0. 
162. 9. 204. 0. 
165.  9. 

......................................................................... 
VOLUME OF CALCULATED HYDROGRAPH (Inches)- 1.00 

......................................................................... 
INPUT DATA FOR SUB-BASIN: SUBAl 

......................................................................... 
Area- .60 
Rainfall distribution is 6-hour 
STRTL- . 8 1  CNSTL- .25 RTIMP- .O 
Phoenix Valley S-graph was selected. 
Lag Time - 66.6 min., Hydrograph Time Step- 3min. 
......................................................................... 



UNIT HYDROGRAPH FOR BASIN: SUBBl 

TIME DISCHARGE TIME 
(cfs) (min. ) (cfs) 

0. 0. 
3. 70. 
6. 70. 
9. 70. 

12. 70. 
15. 134. 
18. 230. 
21. 269. 
24, 312. 
27. 339. 
30. 371. 
33. 397. 
36. 423. 
39. 452. 

HYDROGRAPH FOR BASIN: 

42. 
45. 
48. 
51. 
54. 
57. 
60. 
63. 
66. 
69. 
72. 
75. 
78. 
81. 

SUBBl 

TIME DISCHARGE TIME 
(cfs) (min.) (cfs) 

DISCHARGE 
(min. ) 

DISCHARGE 
bin. 

TIME 
(cfs) 

TIME 
(cfs) 

DISCHARGE (min.) 

437. 
410. 
370. 
342. 
318. 
269. 
210. 
180. 
124. 
124. 
118. 
115. 
115. 
76. UNIT 

DISCHARGE (min.) 

VOLUHE OF CALCULATED HYDROGRAPH (Inches)= 1.00 
......................................................................... 

INPUT DATA FOR SUB-BASIN: SUBBl 

Area- 1.25 
Rainfall distribution is 6-hour 
STRTL- -80 CNSTL- .25 RTIMP- .O 
Phoenix Valley S-graph was selected. 
Lag Time = 60.0 min., Hydrograph Time Step- 3min. 
......................................................................... 



UNIT HYDROGRAPH FOR BASIN: SUBCl 

TIME DISCHARGE TIME DISCHARGE TIME DISCHARGE (min.) 
(cfs) (min. ) (cfs) (min. ) (cfs) 

0. 0. 
3. 57. 
6. 57. 
9. 57. 

12. 74. 
15. 187, 
18. 216. 
21. 261. 
24. 286. 
27. 313. 
30. 338. 
33. 367. 
36. 408. 
39. 442. 

HYDROGRAPH FOR BASIN: 

42. 
45. 
48. 
51. 
54. 
57. 
60. 
63. 
66. 
69. 
72. 
75. 
78. 
81. 

SUBCl 

TIME DISCHARGE TIME 
(cfs) (min. ) (cfs) 

DISCHARGE 
(min.) 

20s. 
163. 
111. 
100. 
96. 
93. 
82. 
57. 
57. 
57. 
40. 
17. 
17. 
17. UNIT 

TIME DISCHARGE (min.) 
(cfs) 

126. 17. 
129. 17. 
132. 17. 
135. 17. 
138. 17. 
141. 17. 
144. 17. 
147. 17. 
150. 17. 
153. 0. 
156. 0. 

......................................................................... 
VOLUME OF CALCULATED HYDROGRAPH (Inches)- 1.00 ......................................................................... 

INPUT DATA FOR SUB-BASIN: SUBCl 
......................................................................... 
Area- .85 
Rainfall distribution is 6-hour 
STRTL- .81 CNSTL- .25 RTIHP- .O 
Phoenix Valley S-graph vas selected. 
Lag Time - 50.4 min., Hydrograph Time Step- 3min. ......................................................................... 



UNIT HYDROGRAPH FOR BASIN: SUBHl 

TIME DISCHARGE TIME DISCHARGE TIME DISCHARGE (rnin.) 
(cfs) (min. ) (cfs) (min. ) (cfs) 

0. 0. 42. 218. 12. 
3. 23. 45. 193. 7. 
6. 23. 48. 172. 7. 
9. 33. 51. 148. 7 .  

12. 80. 54. 131. 7. 
15. 99. 57. 114. 7. 
18. 117. 60. 96. 7. 
21. 131. 63. 71. 7. 
24. 147. 66. 45. 7. 
27. 168. 69. 40. 0. 
30. 193. 72. 38. 0. 
33. 248. 75. 30. 
36. 296. 78. 23. 
39. 257. 81. 23. ....................................................................... 

VOLUME OF CALCULATED HYDROGRAPH (Inches)= 1.00 
......................................................................... 

INPUT DATA FOR SUB-BASIN: SUBHl 
......................................................................... 
Area- .25 
Rainfall distribution is 6-hour 
STRTL- .81 CNSTL- .26 RTIMP- .O 
Phoenix Valley S-graph was selected. 
Lag Time = 36.6 min., Hydrograph Time Step- 3rnin. 
......................................................................... 



UNIT HYDROGRAPH FOR BASIN: SUBl 

TIME DISCHARGE TIME DISCHARGE TIME DISCHARGE (min.) 
(cfs) (min. ) (cfs) (min. ) (cfs) 

0. 0. 
3. 28. 
6. 28. 
9. 28. 
12. 28. 
15. 33. 
18. 93. 
21. 102. 
24. 115. 
27. 132. 
30. 141. 
33. 154. 
36. 162. 
39. 172. 

HYDROGRAPH FOR BASIN: 

42. 
45. 
48. 
51. 
54. 
57. 
60. 
63. 
66. 
69. 
72. 
75. 
78. 
81. 

SUBl 

207. 
188. 
176. 
165. 
150. 
139. 
131. 
112. 
93. 
81. 
55. 
50. 
50. 
47. UNIT 

TIME DISCHARGE TIME DISCHARGE TIME DISCHARGE (min.) 
(cfs) (min. ) (cfs) (min . ) (cfs) 

126. 47. 168. 
129. 45. 171. 
132. 28. 174. 
135. 28. 177. 
138. 28. 180. 
141. 28. 183. 
144. 25. 186. 
147. 9. 189. 
150. 9. 192. 
153. 9. 195. 
156. 9. 
159. 9. 
162. 9. 
165. 9. ......................................................................... 

VOLUHE OF CALCULATED HYDROGRAPH (Inches)= 1.00 
......................................................................... 

INPUT DATA FOR SUB-BASIN: SUBl 
......................................................................... 
Area- .54 
Rainfall distribution is 6-hour 
STRTL- .79 CNSTL- .22 RTIMP- . O  
Phoenix Valley S-graph vas selected. 
Lag Time - 64.2 min., Hydrograph Time Step- 3min. 
......................................................................... 



UNIT HYDROGRAPH FOR BASIN: SUB4 

TIME DISCHARGE TIME 
(cfs) (min. ) (cfs) 

0. 0. 
3. 58. 
6. 58. 
9. 58. 
12. 58. 
15. 58. 
18. 73. 
21. 190. 
24. 200. 
27. 222. 
30. 257. 
33. 275. 
36. 291. 
39. 313. 

HYDROGRAPH FOR BASIN: 

TIME DISCHARGE TIME 
(cfs) (min . ) (cfs) 

DISCHARGE 
(min. ) 

DISCHARGE 
(min.) 

TIME 
(cfs) 

TIME 
(~£9) 

DISCHARGE (min.) 

580. 
542. 
508. 
483. 
459. 
434. 
403. 
377. 
355. 
337. 
310. 
290. 
276. 
260. UNIT 

DISCHARGE (min. ) 

VOLUME OF CALCULATED HYDROGRAPH (Inches)- 1.00 
......................................................................... 

INPUT DATA FOR SUB-BASIN: SUB4 

Area- 1.32 
Rainfall distribution is 6-hour 
STRTL- .80 CNSTL- .40 RTIMP- .O 
Phoenix Valley S-graph was selected. 
Lag Time = 76.8 min., Hydrograph Time Step- 3min. 
......................................................................... 



UNIT HYDROGRAPH FOR BASIN: SUB16U 

TIME DISCHARGE TIME DISCHARGE TIME DISCHARGE (min.) 
(cfs) (min. ) (cf s (min. ) (cfs) 

0. 0. 
3. 59. 
6. 59. 
9. 59. 

12. 59. 
15. 94. 
18. 193. 
21. 220. 
24. 252. 
27. 280. 
30. 304. 
33. 325. 
36. 346. 
39. 372. 

HYDROGRAPH FOR BASIN: 

TIME DISCHARGE TIME 
(cfs) (min.) (cfs) 

DISCHARGE 
(min. ) 

390. 
363. 
340. 
305, 
285. 
265. 
226. 
176. 
154. 
104. 
104. 
100. 
97. 
97. UNIT 

TIME DISCHARGE (min.) 
(cfs) 

126. 71. 168. 
129. 59. 171. 
132. 59. 174. 
135. 59. 177. 
138. 59. 180. 
141. 21. 183. 
144. 18. 186. 
147. 18. 189. 
150. 18. 
153. 18. 
156. 18. 
159. 18. 
162. 18. 
165. 18. ......................................................................... 

VOLUME OF CALCULATED HYDROGRAPH (Inches)- 1.00 
......................................................................... 

INPUT DATA FOR SUB-BASIN: SUB16U 
......................................................................... 
Area- 1.08 
Rainfall distribution is 6-hour 
STRTL- .81 CNSTL- .25 RTIMP- 10.0 
Phoenix Valley S-graph was selected. 
Lag Time - 61.8 min., Hydrograph Time Step- 3min. 
......................................................................... 



UNIT HYDROGRAPH FOR BASIN: SUB19 

TIME DISCHARGE TIME DISCHARGE TIME DISCHARGE (min.) 
(cf s) (min. ) kfs) (min.) (cfs) 

0.  0. 
3. 39. 
6. 39. 
9. 39. 

12.  39. 
15.  95. 
18.  135.  
21. 154.  
24. 182.  
27. 196.  
30. 214. 
33. 227. 
36. 246. 
39. 266. 

HYDROGRAPH FOR BASIN: 

TIME DISCHARGE TIME DISCHARGE 
(cfs) (min.) (cfs) (min. ) 

217. 
197.  
184.  
159.  
129.  
111. 

69. 
69. 
66. 
64. 
64. 
42. 
39.  
39. UNIT 

TIME DISCHARGE (min.) 
(cfs) 

126.  39. 
129.  25. 
132.  12.  
135.  12.  
138.  12.  
141.  12.  
144.  12.  
147.  12.  
150.  12. 
153. 12 .  
156.  12.  
159.  12 .  
162.  12.  
165. 12.  ......................................................................... 

VOLUME OF CALCULATED HYDROGRAPH (Inches)- 1.00 ......................................................................... 
INPUT DATA FOR SUB-BASIN: SUB19 ......................................................................... 

Area- .66 
Rainfall distribution is 6-hour 
STRTL- . 7 1  CNSTL- .05 RTIMP= .O 
Phoenix Valley S-graph vas selected. 
Lag Time - 57.0 min., Hydrograph Time Step- 3min. 
......................................................................... 



UNIT HYDROGRAPH FOR BASIN: SUB33 

TIME DISCHARGE 
Ccfs (min. ) 

0. 0. 
3. 48. 
6. 48. 
9. 48. 

12. 48. 
15. 48. 
18. 48. 
21. 48. 
24. 117. 
27. 157. 
30. 167. 
33. 183. 
36. 200. 
39. 219. 

HYDROGRAPH FOR BASIN: 

TIME DISCHARGE 
(cfs) (min.) 

TIME 
(cfs) 

TIME 
(cfs) 

DISCHARGE 
(rain. ) 

DISCHARGE 
(min. ) 

TIME 
(cfs) 

TIME 
(cfs) 

DISCHARGE (min.) 

505. 
564. 
606. 
639. 
590. 
539. 
506. 
472. 
448. 
427. 
409. 
391. 
376. 
361. UNIT 

DISCHARGE (min.) 



UNIT HYDROGUPH FOR BASIN: SUB33 

TIME DISCHARGE TIME DISCHARGE TIME DISCHARGE (mill. I 
(cf s) (min. ) (CfS) (min. ) (cfs) 

252. 15. 
255. 15. 
258. 15. 
261. 15. 
264. 15. 
267. 15. 
270. 15. 
273. 15. 
276. 15. 
279. 15. 
282. 15. 
285. 15. 
288. 0. 
291. 0. 

....................................................................... 
VOLUME OF CALCULATED HYDROGRAPH (Inches)~ 1.00 

......................................................................... 
INPUT DATA FOR SUB-BASIN: SUB33 

......................................................................... 
Area- 1.36 
Rainfall distribution is 6-hour 
STRTL- .74 CNSTL- .28 RTIMP- .O 
Phoenix Valley S-graph was selected. 
Lag Time = 96.0 min., Hydrograph Time Step= 3min. 
......................................................................... 
Stop - Program terminated. 



Table D-3: Equation for Estimating Kb in the Tc Equation. 

Kb=mlogAtb  
Where A Is drainage area, In acres 

Eauatlon Parameters 
Land Classlficallon m b 

Urban - 0.00625 0.04 
Bare or neady bare ground (bare. agricultural land, desert -0.01375 0.08 

rangeland) 
Rough and/or moderate vegetation (hillslopes, alluvial fan) - 0.025 0.15 
Vew rough and/or dense veqetaf'on (mountains) - 0.030 0.20 
(Source: Flood Conk01 Dstrict 1969) 

Table 0-4: Values of the Synthefic Dimensionless Time-Area Relations for the 
Clark Unit Hydrograph. 

Time, as a percent of Contributing Area, as a Percent of Total Area 
Time of Urban Natural HEC-1 

Conwntratlon Watersheds Watersheds Default 
0 0 0 0 0 

10 5 3 4.5 
20 16 5 12.6 
30 30 8 23.2 
40 65 12 35.8 
50 n 20 50 o 
60 84 43 64 2 

70 90 75 76 8 

80 94 90 87.4 
90 97 96 95.5 
100 100 100 100.0 

(Source: Rood Conboi Dismct 1989) 



Worksheet 3: Time of concentration ec) or travel time fit) 

project W&~&JEP UC,G BY & Date 

~ocation 3 ~ 1 3  ?A Checked - Date 
Circle one: @ Developed 

Tt through subarea Circle one: 

NOTES: Space for as many as two segments per flow type can be used for each 
worksheet. 

Include a map, schematic, or description of flow segments. 

Sheet flow (Applicable to Tc only) Segment ID 

............ 1. Surface description (table 3-1) 

2. Manning's roughness coeff., n (table 3-1) .. 
.......... 3. Flow length. L (total L < 300 ft) ft - 

4. Two-yr 24-hr rainfall, P2 .................. in 

5. Land slope, s .............................. ftlft . . 

6. Tt _ 0.007 ( ~ L ) O ' ~  Compute Tt ...... hr 

Shallow concentrated flow Segment ID 

..... 7. Surface description (paved or unpaved) 

8. Plow length, L ............................. ft 

9. Watercourse slope, s ....................... ftlft 
10. Average velocity, V (figure 3-1) ........... ftls 

L ...... ll. Tt - m Compute Tt hr 

Channel flow Segment ID 

12. Cross sectional flow area. a ............... ft2 

a 
14. Hydraulic radius, r - - Compute r ....... ft 

Pw 
15. Channel slope, s ........................... ftlft 

.............. 16. Manning's roughness coeff., n 

1.49 r 213 s1/2 17. V - Compute V ....... ftls 
n 

18. Flow length, L ............................. ft 

L - 
19. Tt - - 

3600 V ...... Compute T hr 

20. Watershed or subarea Tc or Tt (add T in steps 6, 11. and 19) ....... hr 
t 

(210-VI-TR-55, Second Ed., June 1986) 



Worksheet 3: Time of concentration $) or travel time CTt) 

Pro j ec t  WPL<N&Z BY s% Date 

Location %6?n Checked - Date 

C i r c l e  one: a Tt through subarea 

NOTES: Space f o r  a s  many a s  two segments per f l o v  type can be used f o r  each 
worksheet. 

Include a map, schematic, o r  de sc r i p t i on  of flow segments. 

Sheet flow (Applicable t o  Tc only)  Segment I D  

............ 1. Surface de sc r i p t i on  ( t a b l e  3-1) 

2. Manning's roughness coeff. ,  n ( t a b l e  3-1) .. 
3. Flov length,  L ( t o t a l  L (300  f t )  .......... f t  

4. Two-yr 24-hr r a i n f a l l ,  P2 .................. i n  

.............................. 
6. Tt - 0.007 ( n ~ ) ' . ~  

5. Land s lope ,  s f t / f t  @2 

Compute Tt ...... h r  I 1 
~ 2 " . ~  s o a h  

Shallow concentrated flow Segment I D  

7. Surface de sc r i p t i on  (paved o r  unpaved) ..... 
8. Flow length,  L ............................. f t  

....................... 9. Watercourse s lope ,  s f t l f t  

10. Average ve loc i t y ,  V ( f i g u r e  3-1) ........... f t l s  

L - 
11. T, -- 3600 V 

Compute T t """ 

Channel flow Segment I D  

12. Cross s ec t i ona l  f low area. a ............... f t  2 

13. Wetted per imeter ,  pw ....................... f t  

a 
14. Hydraulic rad ius ,  r - - Compute r ....... f t  

pw 
15. Channel s lope,  s ........................... f t l f t  

16. Manning's roughness coeff . ,  n .............. 
17. V - 1.49 r2I3 8112 ....... n Compute V f tls 

18. Flow length,  L ............................. f t  

L 
19. Tt - - 

3600 V ...... Compute T h r  

20. Waterahed or  subarea Tc O r  Tt (add Tt i n  s t ep s  6, 11, and 19) ....... hr 

(210-VI-TR-55, Second Ed., June 1986) 



Worksheet 3: Time of concentration @,) or travel time CTt) 

Project BY 3 Date 

Location , %%PC- Checked - Date 
Circle one: Present Developed 

Circle one: Tc Tt through subarea 

NOTES: Space for as many as two segments per flow type can be used for each 
worksheet. 

Include a map, schematic, or description of flow segments. 

Sheet flow (Applicable to Tc only) Segment ID 

............ 1. Surface description (table 3-1) 

2. bnning's roughness coeff ., n (table 3-1) .. 
3. Flow length, L (total L& 300 ft) .......... ft 

4. Two-yr 24-hr rainfall, P2 .................. in 

5. Land slope, s .............................. ftlft 

6. Tt 0.007 (n~)'.~ Compute T ...... hr 

Shallov concentrated flow Segment ID 

..... 7. Surface description (paved or unpaved) 

............................. 8. Flow length, L ft 

....................... 9. Watercourse slope, s ftlft 

10. Average velocity, V (figure 3-1) ........... ftls 

L ...... ll. - rn Compute Tt hr 

Channel flow Segment ID 

12. Cross sectional flow area, s ............... ft2 

....................... 13. Wetted perimeter, pw it 

a ....... 14. Hydraulic radius, r - - Compute r ft 
pw 

15. Channel slope, s ........................... ftlft 
16. Manning's roughness coef f .. n .............. 

1.49 r 213 s112 17. V - n ....... Compute V ftls 

............................. 18. Flow length, L ft 

L 
19. Tt - - 

3600 V Compute T t...... hr 

20. Watershed or subarea Tc or Tt (add Tt in steps 6. 11, and 19) ....... 

(210-VI-TR-55, Second Ed., June 1986) 



Worksheet 3: Time of concentration 6) or travel time (Tt) 

. . .  
EL u.rW . . project W&h) 

' BY% Date . . . .  
~ocation >UU f l ~  Checked Date - 

CirclC one: Tt through subarea 

NOTES: Space for as many as two segments per flow type can be used for each 
worksheet. 

Include a map, schematic, or description of flow segments. 

Sheet f l w  (Applicable to Tc only) Segment ID 

............ 1. Surface description (table 3-1) 

2. Kanning's roughness coeff ., n (table 3-1) .. 
.......... 3. Flow length, L (total L (300 ft) ft 

4. Tvo-yr 24-hr rainfall, P2 .................. in 

5 .  Land slope, s .............................. ft/ft 
6. Tt - 0.007 Compute Tt ...... hr 

Shallow concentrated flow Segment ID 

7. Surface description (paved or unpaved) ..... 
............................. 8. Flow length, L ft 

....................... 9. Watercourse slope, s ftlft 

........... 10. Average velocity. V (figure 3-1) ftls 

L 
11. Tt - - Compute Tt ...... hr 

3600 V 

Channel flow Segment ID 

12. Cross sectional flow area, a ............... ft 2 

13. Wetted perimeter, pw ....................... f r  

a ....... 14. Hydraulic radius, r - - Compute r ft 
Pw 

IS. Channel slope, s ........................... ftlft 

(210VI-TR-55, Second Ed., June 1986) 

.............. 16. Xanning's roughness coeff., n 

17. V - 1.49 r213 s1I2 ....... n Compute V ftls 

............................. 10. Flow length, L ft 

L 19. Tt -- . ...... 3600 V Compute it hr 

....... 20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11. and 19) hr 

(.hO LRy I 



. . 

Worksheet 3: Time of  concentration Fc) or travel time (T3 . . . .  . . . .  . . . . . . . . 
. . . . . . . . .  . . - . . . . 

VJbSrt 
. 

. . . . . .  
. . 

Project : Date, . . . . . . . . . . .  . . . . .  . . . . .  
. . . . 

~ocalf bn 3 8  a b . . 
checked'- Date 

Cirde one: Present -Developed .. ~ . . 
. . 

Circle one: < Tt through subarea 

NOTES: Space for as many as two segments per flow type can be used for each 
worksheet. 

Include a map, schematic, or description of flow segments. 

Sheet flow (Applicable to Tc only) Segment ID 

1. Surface description (table 3-1) ............ 
2. Manning's roughness coeff., n (table 3-1) .. 
3. Flow length, L (total L < 300 ft) .......... ft - 
4. Two-yr 24-hr rainfall, P2 .................. in 

5 .  Land slope, s .............................. ftlft 

Shallow concentrated flow Segment ID 

7.  Surface description (paved or unpaved) ..... 
8. Flow length, L ............................. ft 

9. Watercourse elope, s ....................... ftlft 
........... 10. Average velocity, V (figure 3-1) ftls 

Channel flow Segment ID 

12. Cross sectional flow area, a ............... ft2 

13. Wetted perimeter, pW ....................... ft 

a 
14. Hydraulic radius, r - - Compute r ......, ft 

pw 
15. Channel slope, s ........................... ftlft 

.............. 16. Uanning's roughness coeff., n 
1.L9 r 213 s1/2 

17. V - Compute V ....... ftls n 

............................. 18. Flow length, L 
L 

19. Tt - - 
3600 V ...... CompuCe Tt hr 

20. Watershed OK subarea T or Tt (add Tt in steps 6, 11, and 19) ....... C 

(21GVI-TR-55, Second Ed, June 1986) 



Worksheet 3: Time. of concentration Cfk)-or tpvel time Vt) . . .  . . .  . . . .  . . .  . . . .. , 

P r o j e c t  W&&R ~\rk$ . . . . . .  . . .  
By & . D*te. 

. . .  . . . . . .  . . . .  . : 

QC . . Checked'.- 'Date 
A 

c i r c l e  one: @ Developed 

C i r c l e  one: T through subarea  t 

NOTES: Space f o r  a s  many a s  two segments pe r  f low type can be used f o r  each 
worksheet.  

Inc lude  a map, schemat ic ,  o r  d e s c r i p t i o n  of flow segments. 

Sheet f low (Appl icable  t o  Tc only)  Segment I D  

............ 1. Sur face  d e s c r i p t i o n  ( t a b l e  3-1) 

2. Manning's roughness coeff . ,  n ( t a b l e  3-1) .. 
.......... 3, Flow l e n g t h ,  L ( t o t a l  L ( 3 0 0  f t )  f t  

4. Two-yr 24-hr r a i n f a l l ,  P2 .................. i n  

.............................. 5. Land s l o p e ,  s f t l f t  . . 

6. Tt - 0.007 ( ~ L ) O "  Compute Tt h r  
0.5 0.4 ...... 

P.. s 
L 

Shallow concen t ra ted  flow Segment I D  

..... 7. Sur face  d e s c r i p t i o n  (paved o r  unpaved) 

8. Flow l e n g t h ,  L ............................. f t  Zf!@ 
9. Watercourse s l o p e ,  s ....................... f t l f t  

........... 10. Average v e l o c i t y ,  V ( f i g u r e  3-1) f t l s  

L ...... 11. Tt - - 3600 V 
Compute Tt h r  

Channel f low Segment I D  

12. Cross  s e c t i o n a l  f low a r e a ,  a ............... it2 

13. Wetted pe r ime te r ,  p, ....................... f t  

a 
14. Hydraul ic  r a d i u s ,  r - - Compute r ....... f t  

P" ........................... 15. Channel s l o p e ,  s f t l f t  

.............. 16. Manning's roughness coeff . ,  n 

1.49 r 213 ,112 17. V - Compute V ....... f t l s  n 

1&. Flow l e n g t h ,  L ............................. f t  

L 19. Tt -- ...... 3600 v Compute it h r  

....... 20. Watershed o r  subarea  Tc o r  Tt (add Tt i n  s t e p s  6. 11, and 19) h r  

(210-VI-TR-55, Second Ed., June 19%) 



. . Worksheet 3: Time of concentration ("fc) or travel time at) 
. . .  . . .  . . . . . . . . -  . _ .  . . . . . 

. . . . . . . . . .  . . . . . .  . : . . .  . . . . . . 

p ro j ec t  :V~/&I\J& \EJkfl ' ' '- 'ay -. -55 Date 
. . . . . . . . .  

' . s d : . ' . . ,  " .. - "  . . . . . . . . 

Location . . BR, . . . . Checked . ~ a ~ e  

C t r c l e  one: Present  Developed . - 
. . . .  

c i r c l e  one: 1, . T through subarea . . t 

NOTES: Space f o r  as many a s  two segments per flow type can be used for each 
vorksheet.  

Include a map, schematic, o r  de sc r i p t i on  of flow segments. 

Sheet flow (Applicable t o  Tc only)  Segment I D  

............ 1 Surface de sc r i p t i on  ( t a b l e  3-1) 

2. Manning's roughness coeff.. n ( t a b l e  3-1) .. 
.......... 3. Flow length.  L ( t o t a l  L (300  f t )  f t  

.................. 4. Two-yr 24-hr r a i n f a l l ,  P2 i n  

5. Land s l ope ,  s .............................. f t l f t  

, 0.007 (nL) 
0.8 

6. Tt Compute Tt ...... h r  

Shallow concentrated f l o v  Segment I D  

..... 7. Surface de sc r i p t i on  (paved o r  unpaved) 

8. Flow length ,  L ............................. f t  

9. Watercourse s lope ,  6 ....................... f t l f t  

........... 10. Average ve loc i ty ,  V ( f i gu re  3-1) f t l s  

L 
11. Tt - - Compute Tt ...... h r  3600 V 

Channel flow Segment I D  

12. Cross s e c t i o n a l  flow a r ea ,  a ............... f t 2  

....................... 13. Wetted perimeter.  pv f t  

a 
14. Hydraulic radius.  r - - Compute r ....... f t  

P" 
15. Channel s lope,  s ........................... f t l f t  

16. Manning's roughness coeff.. n .............. 
1.49 r 213 ,112 

17. V - Compute V ....... f t f s  n 

18. f l o v  leng th .  L ............................. f t  

L 
19. Tt -- - ...... 3600 V Compute Tt h r  

....... 20. Watershed or  subarea T o r  Tt (add T i n  s t e p s  6, 11, and 19) h r  
C t 

' -68  17 
I 
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. . . .  Worksheet 3: Time ofeoncentration'(Tc), or travel .time V3 :. 
. . - .  

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

, .  . , -. . - . . , . ~ .  . . - 

hhW w w  . . . .  
, By s - .. Date ' . . 

. . . . .  . . . . .  . . 
.Lo.cation . ' ' ' Checkeh Date 

. . . . .  . , . . .  Ci rc l e  one: 

NOTES: Space f o r  as many a s  two segments per flow type can be used f o r  each 
worksheet. 

Include a map, schematic, o r  de sc r i p t i on  of flow segments. 

Sheet flow (Applicable t o  Tc only)  Segment I D  

............ 1. Surface de sc r i p t i on  ( t a b l e  3-1) 

2. Manning's roughness coeff. ,  n ( t a b l e  3-1) .. 
.......... 

4. Two-yr 24-hr r a i n f a l l ,  P2 i n  

3. Flow length,  L ( t o t a l  L (  300 f t )  

.................. 
.............................. 5. Land s lope ,  s f t l f t  

6. Tt - 0.007 ( ~ L ) O "  
0.5 s0.4 ...... Compute Tt h r  

P, 
L 

Shallow concentrated flow Segment I D  

..... 7. Surface de sc r i p t i on  (paved o r  unpaved) 

............................. 8, Flow length ,  L 

9. Watercourse s lope ,  s ...................... f t l f t  

........... 10. Average ve loc i ty ,  V ( f i g u r e  3-1) f t l s  

L 
Compute T 

- 
ll.  Tt - rn 
Channel flow Segment I D  

12. Cross s ec t i ona l  flow area ,  1 ............... f t 2  

13. Wetted per imeter ,  p, ....................... f t  

a 
14. Hydraulic rad ius ,  r - - Compute r ....... f t  

pw 
15. Channel s lope,  s ........................... f t l f t  

16. Manning's roughness coeff . ,  n .............. 
1.49 r 213 s1/2 17. V - Compute V ....... f t l s  

n 

18. Flow length ,  L ............................. f t  

L 
19. Tr - - . ...... 3600 V Compute Tt h r  

20. Watershed or  subarea Tc o r  Tt (add T i n  s t ep s  6,  11, and 19) ....... h r  t 

(21GVI-TR-55, Second Ed., June 1986) 
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FLCQD HYDROGRAPH PACKAGE (HEC-1) * 

s SEPTERBER 1990 t 

s VERSION 4.0 . . 
* RUN DATE 03/21/1991 TIME 08:10:19 
" " 

* U.S. AMY CORPS OF ENGINEERS 

HYDROLffiIC ENGINEERING CENTER 

M)9 SECOND STREET 

2AV:S, C A i I T S M I A  9 X : t  
(916)  756-1104 

* . 
.*tltttf~.ftt*t..tttt**.t**t*.*,tt.*t*t 

THIS PRffilUn REPLACES ALL PREVIWS VERSIONS OF HEC-1 KNWN AS HECl (JAN 73). HEClGS. HEClDB, AND HECIKY. 

THE DEFINITIONS OF VARIABLES -RTIW- AND -RTIOR- HAVE CHANGED FROM THOSE USED Y I l H  THE 1973-STYLE INPUT STRUCTURE. 

THE DEFINITIDH OF -MSKK- ON RII-CARD WAS CHANGED UITH REVISIONS DATED 28 SEP 81. THIS I S  THE FORTRAN77 VERSION 

NEW OPTIONS: DMBREM W T F L W  SUBMERGENCE , SINGLE EVENT D M G E  CALCULATION, DSS:WRITE $?AGE rREWENCv. 

DSS:REM TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE.CREEN AND % P i  IHFILTX4TiO6 

KINERATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 

LINE 

HEC-1 INPUT 

I D  

I D  1W YEAR, 6 W R  STORM 

I D  YA6NER MASH 

I D  FLMD CONTROL DISTRICT OF M R I W P A  COUNTY 

I D  JUNE 1990, SS 

I D  REVISED DEC 1990, SS 

I D  UTILIZING RCFW PRESCRIBED RETHDDS 

I D  AREAL REWCTION 

I D  CLARK UNIT HYDRDGWH PLUS S - G W H  UHERE NEEDED 

'DIAGIUII 

I T  3 MO 
I0 5 0 
* RARICOPA CWNTY RAINFALL DISTRIBUTION 

YITH AREAL REDUCTION BASED UPON BASIN AREA 

* BASED UPON BASIN AREACUHPl P R f f i W  DEVELOPED BY I! 

I N  15 
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KK Wa 

RL 5 
RS 5 FLOW -1  
RC .08 .W .08 8976 .M5 

RX 0 60 70 80 95 
RY 4 1 . 5  0 0 

HEC-1 INPUT PAGE 2 

... 1 0  L INE 



LINE 

KK RPa 

RL 5 
RS 8 FLOW -1 
RC .08 .06 .08 12461 .W6 
RX 0 W 70 80 95 105 115 155 
RY 4 1 .5  0 0 .5  1 4 

HEC-1 INPUT PAGE 3 



LINE 

KK RG 

RL 5 
RS 6 FLW -1 

RC .08 '06 .08 9504 .W6 
RX 0 80 90 1W 110 120 130 210 

RY 5 1 .5 0 0 .5  5 

KK RRa 

RL 5 
RS 7 FLOU -1 

RC .08 .06 .08 11827 .W4 

RX 0 80 90 1W 110 120 1% 210 

RY 5 1 .5 0 0 . 5  1 5 
HEC-1 INPUT PAGE 4 



LINE 

KK ALL 

HC 3 

SR-PQ 

ROUTE FLOW THROUGH DETENTION UP CAP 

10 
1 STOR -1 
0 553 1148 2316 2705 

1543 1550 1552 1555 1556 
0 0 128 587 6W 

1543 1550 1552 1555 1556 
1556 132W 3.2 1.5 

KK O W  

KU HALF OF FLOU COUING OUT OF EITHER CHUTE. 

DT OR 

0: 0 1m 500 800 

CQ 0 50 250 4W 

KK SUBA 

BA .22 
LU .84 .29 
UC ,667 .7a2 
UA 0 3 5 
UA 1W 

SR-A 

ROUTE THROUGH STRUCTURE 

1-57x38 CSP 

5 
1 STOR -1 

0 .M2 .ma ,017 .031 ,048 .069 
0 1 2 3 4 5 6 
0 32.5 61 84 109 128 
0 2 3 4 5 6 
6 150 .2 1.5 

HEC-1 IWUT PAGE 5 



LINE 

KK CP-A'S 
KM CONCENTRATION POINT A'S 
KM SUM + SUBAl 
HC 2 

KK A'S-11 
Kn RWTE A'S TO 11 
RL 5 
RS 2 FLOW -1 
RC ,040 .035 ,040 4300 .02 

RX 0 W 95 100 115 1 2 0  125 205 
RY 3.5 1.5 1.0 0 0 1.0 1.5 3.5 

KK CP-11 
KM CONCENTRATION POINT 11 
Kt4 SUBP + SO53 + CP-A'S 
HC 2 

KK R l l - 1 2  
Kt4 RWTE 11 TO 1 2  
RL 5 
RS 2 FLOU -1 
RC ,040 .035 .040 2WO ,015 
RX 0 50 55 60 100 105 110 160 

RY 4.5 3.0 1.0 0 0 1.0 3 .0  4.5 

KK SUBBl 
EA 1.25 
LU .80 .25 
U I  70 7 0  7b 70 134 230 269 312 339 371 
U I  397 423 452 497 534 577 669 7 W  8W 892 
U I  777 702 643 597 561 521 474 437 410  370 
U I  342 318 269 210 180 124 124 118 115 115 
U I  7 6  7 0  7 0  7 0  57 22 2 2  2 2  22 2 2  
UI 2 2  2 2  n 2 2  2 2  22 n u 22 o 

HEC-1 INPUT 

ID... . . ..I. .. .. . .2. .. .... 3 .... , . .4. ... .. 5 . .  . . 6 .  . 7 . .  . 8 . .  9 ..... 10 

w CP-12 
KH CONCENTRATION POINT 12  
Kn SUB81 + SUEAl rCP-11 
HC 2 

PAGE 6 



LINE 

Kt4 ROUTE 12 TO 13 

RL 5 
RS 3 FLOW -1 
RC .040 .035 ,040 55W ,015 
RX 0 50 55 60 100 105 110 160 
RY 4.5 3.0 1.0 0 3 1.0 3.0 4.1 

KK RC1-13 
KM ROUTE C l  TO 13 
RL 5 

RS 1 FLOW -1 
RC ,040 ,035 .04(1 25W . O l 5  

RX 0 50 55 60 1W 105 110 160 
RY 4.5 3.0 1.0 0 0 1.0 3.0 4.5 

KK SUBS 

BA .55 
LU .78 .20 
UC ,833 .SO5 

PAGE 7 



LINE 

K CP-13 
KM CONCENTRATION POINT 13  
m suss + sum + CP-14 

HC 5 

KK R13-14 
KU ROUTE 13  TO 14  
RL 5 
US 2 FLOU -1 

RC .040 .035 ,040 3WO .015 
RX 0 2 0  55 6 0  1W 105 140 160 
RY 4.5 1.5 0 . 5  0 0 0.5 1.5 4.5 

KK RHl-14 
KM ROUTE H I  TO 14  
RL 5 
RS 1 F U W  -1 

RC .040 .035 ,040 1500 .015 
RX 0 5 0  55 60 1W 105 110 160 
UY 4.5 3.0 1.0 0 0 1.0 3.0 4.5 

KK DR 
KU RETRIEVE FLOUS FROM CAP OVERCHUTE AT ST. 181+Ul 
DR OR 

KK RR-T 
RL 5 
RS 5 FLW -1 
RC .040 ,035 .040 7500 .02 
RX 0 60 65 70 8 5  W 95 145 
RY 3.5 3 . 0  1.0 0 0 1.0 3.0 3.5 

HEC-1 INPUT PAGE 8 



LINE 

KK CP-14 

KM CONCENTRATION POINT 14 
KH SUET + SUB1 + SUBH + CP-13t SUER 
KU ALL CONTRIBUTING VATERSHEDS ON UPSTREAR SIDE OF BRIDCE 
HC 5 

KK RCU-2 

Kn ROUTE CU TO 2 
RL 5 

RS 4 F L W  -1 
RC . O M  ,035 .040 1 0 6 M  . 02  
RX 0 60 65 7 0  85 W 95 145 
RY 3.5 3.0 1.0 0 0 1 . 0  3 . 0  3 . 5  

m We€ 

EA .53  
W .83 . 2 6  

W ,633 ,564 
u A 0 3 5 8 12 2 0  43 75 90 % 
W 1W 

HEC-1 INPUT PAGE 9 



CP-2 

CONCENTRATION POINT 2 
SUBCU + SUBC + CP-1 

3 

CP-3 
CONCENTRATION WINT 3 
SUB0 + -3-2 

2 

RS-4 

ROUTE 3 TO 4 
5 

1 FLW -1 
,025 .OM .025 

0 5 10 
8.0 7.0 6.0 

SUBE 
.ll 

.80 .24 
.683 .987 

0 3 - 
im 

CF-4 

COllCEMIUTION WINT 4 
SUBE + CP-3 

2 

R4-5 
RWTE 4 TO 5 

5 
1 FLW -1 

,025 ,020 ,025 
0 5 10 

8.0 7.0 6.0 



LINE 

HEC-1 INPUT 

I D  ....... 1.......2.......3.......4.......5.......6.......7.......8.......9......10 

SUBF 
.06 

. 7 9  .22 

,403 ,442 

0 3 

I W  

CP-5 
CONCENTRATION POINT 5 

SUBF + CP-4 
2 

RS-6 
ROUTE 5 TO 6 

5 
1 FLOW -1 

,025 . 0 2 0  .025 
0 5 1 0  

8.0 7 . 0  6.0 

CP-6 
CONCENTRATION POINT 6 
sue4 + CP-5 

2 

R6-7 
RWTE 6 TO 7 

5 
1 FLOW -1 

,025 . o a  ,025 

0 5 10 
8.0 7.0 6.0 

CP-7 
CO((CENTRATI0N POINT 7 



LINE 

HEC-1 INPUT 

KK R7-8 
KH ROUTE 7 TO 8 
RL 5 
RS I FLOW -1 
RC .025 .020 ,025 1 8 m  ,020 
RX 0 5 10 15 165 170 175 180 
RY 8.0 7 .0  6 .0  0 0 6.0  7.0 8.0 

KK RIUa 
RL 5 
RS 4 FLOW -1 

RC .O4 .035 .04 9504 .03 
RX 0 40 85 90 105 110 135 175 
RY 3 .5  1.5 1 . 0  0 0 1 .0  1.5 3.5 

KK SUBIUb 
BA .57 
LU .78 . I 6  
UC .383 . I87 

UA 0 3 
UA lrn 

KK IUR-I 
K ROUTE I U  THROUOH I 
RL 5 
RS 2 FLW -I 
RC . O U  .035 .OU) 51W .02 
RX 0 4a 85 90 105 110 135 175 
RY 3.5 1.5 1.0 0 0 1 .0  1.5 3.5 



SUBUl 

V 

v 
SR-U1 

v 
v 

U1 R-U 

CP-U .......... 
v 
v 

RU-15 



LINE 

KY CP-I 
KN CONCENTRATION POINT I 
KW susru + sum 
HC 2 

HEC-1 INPUT 

KK CP-8 
KH CONCENTRATION POINT 8 
KH CP-I + CP-7 

HC 2 

KK R8-9 
KM ROUTE 8 TO 9 
RL 5 
RS 1 FLW -1 

RC .025 . O M  ,025 1MO . O M  
RX 0 5 10 15  165 1 7 0  175  1 8 0  
RY 8.0 7.0 6.0 0 0 6.0 7.0 8.0 

KK CP-9 
KM CONCENTRATION POINT 9 

YW SUB6 + tp-8 

HC 2 

KK R9-10 
KU RWTE 9 TO 10 
RL 5 
RS 1 FLW -1 
RC .025 .020 ,025 2500 .Om 
RX 0 5 1 0  15  165 170  175  180 
RY 8.0 7 . 0  6.0 0 0 6.0 7 . 0  8.0 

KK SUB* 
BA .12 
LU .81 .25 
UC .767 1.207 
UA 0 3 
UA im 

KK tp-10 

KW CONCENTRATION POINT 10 
KU SUB* + w-9 
KW ALL FLW I N  THE INTERCEPTOR CHANNEL 
HC Z 

PAGE 1 2  



LINE 

KK CP-14A 
KN CONCENTRATION POINT 14A 
KU CP-16 + CP-10 
KM ALL CONTRIBUTING WATERSHEDS ON WWNSTRGUI SIDE OF BRIf f iE 
HC 2 

HEC-1 INPUT 

KK R14-15 
KM ROUTE 1 4  TO 15 
RL 5 
RS 2 FLOW -1 
RC .OW) ,035 ,040 3WO ,015 
RX 0 85 86 87 167 1 1 6 9  219 

RY 6.5 1.0 0.5 0 0 0.5 1.0 6.5 

KK SUBL 
EA 1.36 
LU .80 .22 
UC .a67 ,829 
UA 0 3 5 8 1 2  M 43 75 W 9 6  
UA 1W 

SR-U1 
W T E  M R W H  STRUCTURE 
2-10x3 RCBC 

5 
1 STOR -1 

0 . W 7  ,026 .059 . l o 5  . I64 ,236 .321 
o 1 2 3 4 5 6 7 
0 60 175 MO 440 520 620 680 

0 1 2 3 4 5 6 7 

7 100 .2 1.5 

KK U1R-U 
131 ROUTE U I  THROUGH U 

RL 5 

RS 1 F L W  -1 
RC .OW) ,035 .W 1500 ,010 
RX 0 5 6  55 58 63 68 73 123 
RY 0 1 . 0  0.5 0 0 0.5 1.0 3.0 

PAGE 13  



LlNE 

KK SUBU 

sA .03 

LU .77 .15 

UC . 4 M  ,315 

U A 0 3 
UA 1W 

8 1 2  

HEC-1 INPUT 

KK CP-U 

KU CONCENTRATION POINT U 

Kt4 SUBU1 + SUBU 

HC 2 

KK RU-15 

Kt4 RWTE U TO 15 

RL 5 

RS 2 FLW -1 
RC ,040 .035 ,040 2 3 W  ,015 

RX 0 50 5 1  52 132  

RY 5.0 4.0 0.5 0 0 

PAGE 1 4  

.... 6 ....... 7 ....... 8 ...... 9 ...... 10 

KK SR-V1 

KM ROUTE THROUGH STRUCTURE 

KN 2-10x3 RQ1C 

RL 5 
RS 1 STOR -1 
SV 0 .W9 .Ox7 ,083 ,147 

SE 0 1 2 3 4 

SQ 0 60 175 MO 1 4 0  

SE 0 1 2 3 4 

ST 7.5 100 .2 1.5 

KK VIR-V 

KI( ROUTE V1 THROUGH V 

RL 5 

RS 1 F M  -1 
RC .W .035 ,040 2- . D l 0  

RX 0 50 55 5 8  63 
RY 3.0 1.0 0.5 0 0 



LINE 

KK CP-V 

Kt4 CONCENTRATION POINT V 
M SUBVl + SUBV 
HC 2 

HEC-1 INPUT 

KK CP-15 

KH CONCENTRATION POINT 15 

KH CP-U + CP-V + CP-17 
M 4 

KK R15-16 

M ROUTE 15 TO 16 
RL 5 
RS 2 FLW -1 
RC ,040 ,035 .OU1 3WO ,015 

RX 0 90 91 92 172 173 174 224 
RY 7.0 1.0 0.5 0 0 0.5 1.0 7.0 

PAGE 15 



LINE 

KK CP-U 

Kt4 CONCENTRATION POlNT U 

Kt4 SUBUl + SUEU 

Hc 2 

K Y  RW-16 

K I I  RWTE U TO 16  

RL 5 

RS 1 FLOY -1 
RC .040 ,035 .Oh0 1WO .OlS 

RX 0 50 5 1  52 132  133 134 184 

RY 5.0 4.0 0.5 0 0 0.5 P.0 5 . 0  

HEC-1 INPUT 

KK X1R-X 

KM RWTE X1 THROUGH X 

RL 5 
RS 2 F L W  -1 
RC ,040 ,035 .040 MOO .010 

RX 0 5 0  55 58 6 3  68 7 3  123 
RY 3.0 2 .0  1.0 0 0 1.0 2 .0  3.0 

KK SUBX 

6.4 .MI 

LU .82 .26 

UC .717 ,792 

U A 0 3 
UA 1W 

tx CP-X 

M CONCENTRATION POINT X 

K I I  SUEXI + SUEX 

HC 2 

KK CP-16 

KH CONCENTRATION POINT 16 

Kn CP-u + CP-X + CP-15 

HC 4 

KK R16-17 

KH RWTE 16 TO 1 7  

RL 5 

RS 2 FLOU -1 
RC .MO ,035 ,040 MOO ,015 

PAGE 1 6  



LINE 

KK WBN 
8A .89 

W .78 .22 

U I  48 48 48 48 72 158 178 203 228 246 
U I  264 280 3 M  324 352 $74 416 479 5M) 638 
U I  590 523 474 437 407 384 357 327 301 282 
U I  258 238 223 191 159 138 91 83 84 79 
U I  79 70 48 48 48 48 32 15 15 15 
U I  15 15 15 15 15 15 15 15 15 15 
U I  15 15 0 0 0 0 0 0 0 0 

HEC-I INPUT 

SR-Y1 

RWTE THROUCH STRUCNRE 

1-10x4 RCBC 

5 
1 STOR -1 
0 ,015 .031 .I38 ,245 .382 

0 1 2 3 4 5 
0 57 88 155 230 3W 
0 1.5 2 3 4 5 
5 1 W  .2 1.5 

a: suer 
BA .15 
LU .80 .22 

UC .767 .838 
UA 0 3 5 8 12 20 43 75 W 96 
UA 100 

PAGE I 7  



KM CONKENiRAilON POINT Y 

K I  SUBYl + SUBY 

HC 2 

KK CP-17 

K CONCENTRATION POINT 1 7  

KH SUBN + CP-Y + CP-19 

HC 3 

KK R17-18 

KM RWTE 1 7  TO 18 
RL 5 

RS 1 FLOW -1 

RC ,040 .035 .040 MM ,015 

RX 0 85  86 87  167  

RY 8.0 1 .0  0.5 0 0 

HEC-1 INPUT PAGE 1 8  

LINE ID... . . . .I.. .. 2 7 6 . . . . . 5 . .  . 

KK OUR-0 

KM RWTE W THROUGH 0 

RL 5 

RS 5 FLOU -1 

RC .040 ,035 ,040 16WO .02 

RX 0 60 6 5  7 0  8 5  

RY 4.5 2.0 1.0 0 0 

KK CP-0 

IVI CONCENTRATION POINT 0 
KH s u w  + SUB 0 

HC 2 



LINE 

SR-Z1 
ROUTE THROUOH STRUCTURE 
2-28x20 CSP + 2-35x24 CSP 

5 
1 STOR -1 

0 ,015 ,031 ,138 ,188 

0 1 2 3 3.5 
0 26 74 114 128 
0 1 2 3 3 . 5  

3.5 qW .2 1.5 

KK ZlR-2 
KH ROUTE Z1 THROUGH SUBZ 
RL 5 
RS 2 FLOU -1 
RC ,040 ,035 ,040 4 5 W  .010 
RX 0 5 0  55 58 63 68 73 1 2 3  
RY 3.0 2.0 1.0 0 0 1.0 2 .0  3 .0  

HEC-1 INPUT 

KK CP-Z 
KM CONCENTPATION POINT Z 
Kt4 SUB21 + SUBZ 
HC 2 

KK DIV31 

KH DIVERT ALL CULVERT F L W  TO BE RETRIEVED LATER 

DT D31 
D I  0 1m 
M 0 1m 

PAGE 19 



LINE 

KK DIV3O 

KM DIVERT CULVERT FLWS AT CP-30 

m DM 
D I  0 1 W O  

W 0 lax 

8 1 2  2 0  

HEC-1 INPUT 

kK DIV29  
KH DIVERT CULVERT FLOU AT CP-29 
DT 0 2 9  

D l  0 M 5m 
W 0 66 M 

PAGE M 

KK CP-28 
COMBINE 28 AND OVERFLDUS FRON 29 

m: 2 

KK D I V 2 8  

KU DIVERT CULVERT F L W  AT CP-28 
DT D28 

D l  0 3 0  5 M O  

W 0 30 30 



LINE 

KK CP-26 

YM COMBINE SUB26 WITH OVERFLOY FRON 28 

HC 2 

KK 
KM 
Kfi 

RL 

RS 

sv 
SE 

SQ 

SE 

ST 

SR-26 

ROUTE THROUGH STRUCTURE 

2-49x33 CSP 

5 
1 STOR -1 

0 . O M  ,023 .052 ,103 

0 1 2 3 4 
0 3 3  54 94 130 

0 1.5 2 3 4 

4 1W .2 1.5 

KK OIV26 

KM DIVERT CULVERT FLOWS AT CP-26 

DT 026 

D l  0 5WO 
W 0 5W0 

HEC-1 INPUT 

OIV25 

DIVERT OVERFLOU TO SUB24 

025 

0 0 m 5W sow 
0 0 97 397 4897 

PAGE 21 



LINE 

KM COMBINE SUB24 UlTH OVERFLOWS FROM SUB25 

HC 2 

KK DIV24 

KM DIVERT CULVERT FLOU AT CP-24 
DT 024 

D l  0 1 7  5 W  

W 0 1 7  17  

KK W-23  

KM CWBINE FLOUS FROM SUB23 AND OVERFLWS FROM SUB24 
HC 2 

SR-23 

ROUTE THROUGH STRUCTURE 

4-10x4 RCBC 

5 
1 STOR -1 

0 .017 ,069 ,155 ,275 .430 ,620 ,727 

0 1 2 3 4 5 6 6.5 

0 228 3 5 2  620  920 1 2 W  1480 1 6 W  

0 1 2 3 4 5 6 6 . 5  

6.5 100 .2 1.5 

HEC-I INPUT 

KK DIV23 

KH DIVERT CULVERT FLWS AT W - 2 3  

DT D23 

D l  0 5 W 0  
W 0 5 m  

KK SR-21 

KH ROUTE THROUGH STRUCTURE 

KH 1-28x30 CSP 



LINE 

KK DIV2l 
K DIVERT CULVERT FLOY AT CP-21 

DT D21 
D I  0 5WO 

W 0 sm 

RS-20 

ROUTE THRWGH STRUCTURE 
2-35x24 tSP 

5 
1 STOR -1 

0 ,034 ,015 ,034 
0 1 2 3 

0 14 42 68 

0 1 2 3 
3 100 . 2  1.5 

HEC-1 INPUT 

LO: DIV20 
Kn DIVERT CULVERT FLOUS AT CP-20 

DT D20 

D l  0 5MO 
m 0 5m 



LINE 

SR-19 

ROUTE THRWGH STRUCTURE 
3-10x4 RCBC + 3-12x3 RCBC 

5  
1 STOR - 1  
0 ,029 ,115 ,258  , 4 5 9  ,581 
0 1 2 3 4 4 . 5  
0 267 519 915 1320  1530  
0 1 2 3 4  4 . 5  

4 . 5  1 W  2 1 . 5  

KK D I V l 9  
101 DIVERT CULVERT FLOWS AT W - 1 9  

DT D l 9  
D I  0 5 W O  
m 0 5 W 0  

K DIV18  

101 DIVERT CULVERT F L W  FROM SUB 18 
DT D l 8  

D l  0 5 0  5WO 
W 0 5 0  50  

HEC-1 INPUT 

KK 6UR-16 
KM ROUTE 16U THROUGH 16 

PAGE 24 



1075 

1076  

i o n  
1078 

1079  

LINE 

RL 5 
RS 3 FLOU -1 
RC ,040 ,035 ,040 6BW ,020 

RX 0 50 55  60 90 95  1W 

RY 4.5 4.0 1 .0  0 0 1.0 4 . 0  

KK CP-16 

KU CONCENTMTION POINT 16 

KM SUB16U + SUB16 + OVERFLOU FROM SUB 1 8  

HC 3 

KK CP-14 

KII COMBINE FLOWS FROM SUB-14 UITH OVERFLOUS FROM CP-16 

HC 2 

KK DIV14 

KU DIVERT CULVERT F W S  AT CP-14 

DT D l 4  

D I  0 3 2  5WO 
W 0 3 2  32 

HEC-1 INPUT 

ID. .  . . . . .I.. . . . . .2.. . . . . . 3 . .  . . . . .4. .. . . ..5.. . .. . .6.. . . . . .7,. . 

KK I F - 1 3  

KU COIIBIME SUB-13 UITH OVERFLOWS F R M  CP-14 

PAGE 25 



LINE 

KK DIV13 

KM DIVERT CULVERT F L W  AT CP-13 
DT D l 3  

D I  0 68 SWO 
W 0 68 68 

KK CP-11 

KH FLOW FROM SUB-11 AND OVERFLOUS FROM CP-15 

HC 2 

KK D l V l l  

Yn DIVERT CULVERT FLWS AT CP-11 

Dl D l 1  

D I  0 6 1  5W0 
W 0 61 61 

KK DIV10 

KM DIVERT CULVERT FLWS AT CP-10 

DT D l 0  

D l  0 217 5 W 0  
m o 217 217 

HEC-1 INPUT 

s u e  
.02 

.81 .32 

.233 .I81 
0 3 

la, 

CP-9 

COMBINE SUB9 AND OVERFLWS FROM W - 1 0  

PAGE 26 



LINE 

KK D I V 9  

101 DIVERT CULVERT FLOUS AT W-9 
DT W 

D I  0 2 6  5WO 
W 0 26 26 

SR-7 

RWTE THROUGH STRUCTURE 

3-10x3 RCBC 

5 
1 STOR -1 
0 ,015 ,051 1 ,245 .383 .551 
0 1 2 3 4 5 6 
0 W 261 450 660 780 930 
0 1 2 3 4 5 6 

6 1W . 2  1.5 

KK D IV7  

101 DIVERT ALL CULVERT FLOU TO BE RETRIEVED WWNSTREAM 

DT D7 

D I  0 5WO 
W 0 5 m  

KK D I V 6  

101 DIVERT PIPEFLOY TO SUB6 

DT 06 
01 0 1086 MW 3WO 5W0 

PAGE 27 





LINE 

ICK cons-? 

IM COMBIYE WERFLOUS FROW 2 WITH SUB1 

HC 2 

KK BRCJGZ 

KM ALL YATERSHEDS ABOVE SECOND CROSSING OF UKNER UNDER SUN VALLEY PKUY 

HC 2 

SR-1 

ROUTE THROWIH STRUCTURE 

6-10x4 RCBC 

5 
1 STOR -1 
0 .011 .046 ,103 ,083 
0 1 2 3 4 
0 342 528  9% 1380  

0 1 2 3 4 

4 1WO .2 1.5 

KK SUB4 

@A 1.32 

W .80 .24 
U I  5 8  5 8  58 5 8  5 8  7 3  1W Ma 222  257 

U I  275 291 313 327  344 344 387  415 439 463 

U1  5 H  577 673  715  768 691 627 580 542  508 
HEC-I INPUT PAGE 29 



LINE 

KK DZ 

KR RETRIEVE FLOWS FROR CULVERT AT SUB-2 

DR 02 

KK D3 
KM RETRlNE FLOWS F R M  THE CULVERT AT SUB-3 

DR 03 

KK RD3 

KR ROUTE FWUS FROM SUB-2 CULVERT TO CP-A 

RL 5 
RS 2 F L W  -1 
RC ,040 .030 .040 2300 .013 
RX 0 W 65 70 85 90 95 145 

RY 3.5 3.0 1.0 0 0 1.0 3.0 3.5 

KK CP-A 

K CONCENTRATION POINT A 

KR SUB4 + BRDO2+ D 2 a 3  

HC 4 

KK RA-B 

KM ROUTE @-A TO CP-B 

RL 5 
RS 2 F L W  -1 
RC .OCO ,035 .04 5203 ,015 
RX 0 50 51 52 202 205 204 284 
RY 7.0 6.0 0.5 0 0 0.5 6.0 7.0 

8 12 

HEC-1 INPUT PAGE XI 

KK D5 
KH RETRIEVE FLWS FROW THE CULVERTS AT SUBS 

OR 05 



KK RD5 
KH ROUTE FLOWS TO CP-B 

RL 5 
RS 2 FLOW -1 
RC .04 ,055 .04 7 5 W  0.31 

RX 0 60 65 70 85 W 95 115 

RY 3 . 5  2 1 0 0 . 1  2 3.5 

KK D6 

KM RETRIEVE FLOWS FROH THE CULVERT AT SUB-6 

DR 06 

KK 07 

KR RETRIEVE FLWS FROM THE CULVERT AT SUB-7 

DR D7 

KK R07 

W ROUTE UILVERT FLOW TO W-B 

RL 5 
RS 2 FUXI -1 
RC .04 ,035 .04 MW .O1 

RX 0 W 65 7 0  85 W 95 145 
RY 3.5 2 1 0 C 1 2 3.5 

KK CP-El 
KR COMBINE ALL CULVERT FLOWS 

HC 3 .W1 

KK CP-B 
KH CONCENTRATION POINT B 

KH ALL UATERSHEDS CONTRIBUTING TO CONCENTRATION W I N T  B 

HC 3 

KK Re-C 

W WTE W-B TO CP-C 

RL 5 
RS 1 F L W  -1 
RC .040 ,035 ,040 21W ,015 

RX 0 8 5  86 87 237 238 239 319 

RY 10.0 9.0 0.5 0 0 0.5 9.0 10.0 
HEC-1 INPUT 

ID.. . . . . .' 
PAGE 51 



LINE 

R C l A  

M ROUE ~ 9 . ~ 1 0  AND n i l  m cp-c 

RL 5 

RS 4 FLOW -1 
RC ,040 ,035 .OW1 7303 .02 

RX 0 60 65 70 85 W 95 145 

RY 3.5 3.0 1.0 0 0 1.0 3.0 3.5 

KK CZA 
M COMBINE FLOWS FROM W-13.W-14 

HC 2 .W1 

KK R C U  

KH RWTE RETRIEVE0 F N S  FRW( CULVERTS AT CP-11, CP-13, CP-14 TO CP-C 

RL 5 
RS 6 FWU -1 
RC .MO ,035 .Om 6600 .02 

IIY D 60 65 70 85 W 95 145 

RY 3.5 3.0 1.0 0 0 1.0 3.0 3.5 

HEC-1 INPUT PAGE 32 



LINE 

KK CP-c 

KU CONCENTPATION POINT C 

KH ALL WATERSHEDS CDNTRIBUTIffi TO CONCENTRLTIMI POINT C 

HC 3 

KK RC-D 

KU ROUTE CP-c m CP-D 

RL 5 

RS 3 FLOW -1 

RC .OW) ,035 . a 0  4500 ,015 

RX 0 85 86 87 237 238 239 319 

RY 10.0 9.0 0.5 0 0 0.5 9.0 10.0 

KK PLY16 
KM RWJTE CULVERT FLOW FROM 16 THROUGH 17 

RL 5 

RS 5 FUNl -1 

RC .040 ,035 ,040 105W ,020 

RX 0 5 0  55 60 9(3 95 im 150 

RY 4.5 4.0 1.0 0 0 1.0 4.0 4.5 

KK D l  
KH COMBINE RD16 AND SUB17 

HC 2 

XI( D l 8  

KU RETRIEVE CULVERT FLOW FROH CP-18 

DR D l 8  

HEC-1 INPUT PAGE 33 



K D20 

KM RETRIEVE CULVERT FLOU FROM CP-20 

OR DZO 

KK D21 

KH RETRIEVE CULVERT FLOU FRON CP-21 

DR 021 

KK D2A 

UI COMBINE D18.019.020 AND D21 

HC 4 ,001 

KK RD2A 

K ROUTE FLOW 02A TO CP-D 

RL 5  
RS 4 FLOU -1 

RC ,040 .035 .040 8MIo ,020 

RX 0 50 55 60 W 

RY 4.5  4.0 1.0 0 0 

KK D2 
KM ALSO COMBINE SUB22 

HC 2 

M R23-0 

KU ROUTE SUB23 TO D 

RL 5  
RS 3 F L W  -1 
RC . ,035 .aM 8 3 W  .020 

RX 0 50 55 60 W 
RY 4 . 5  4.0 1.0 0 0 

HEC-1 INPUT PAGE 3 4  

LINE ID.. ... . .1.. . . . . . 2 . .  . . . . .3  ...... .4. .. .... 5 . .  .. 

KK R24-D 

KH ROUTE SUB24 TO W-D 

RL 



LINE 

K R25-D 
Kil ROUTE SUB25 TO CP-0 

RL 5 
RS 6 FLOW -1 
RC .040 ,035 ,040 82W .02 

RX 0 M) 65 70 85 W 95 145 
RY 3.5 3.0 1.0 0 0 1.0 3.0 3.5 

U: Rr?6-0 
M ROUTE SUB26 TO D 
RL 5 
RS 4 FLW -1 
RC .040 .035 .W 76W .02 

RX 0 60 65 70 85 W 95 145 
RY 3.5 3.0 1.0 0 0 1.0 3.0 3.5 

KK R28-D 
KH ROUTE SUB28 TO 0 

RL 5 
Rt 7 FLW -1 
RC .OM .035 .040 8XX) .02 

RX 0 60 65 70 85 90 95 145 
RY 3.5 3.0 1.0 0 0 1.0 3.0 3.5 

HEC-1 INPUT PAGE 35 



KK R29-D 

YII ROUTE SUB29 TO D 

RL 5 

RS 5 FLOW -1 

RC ,040 .035 ,040 8320 .02 

RX 0 60 65 70 85 . W 95 145 

RY 3.5 3.0 1.0 0 0 1.0 3.0 3.5 

KK RM-0 

KM ROUTE SUB30 TO 0 

RL 5 
RS 5 FLOU -1 

RC . a 0  ,035 .040 8320 .02 

RX 0 60 65 70 85 W 95 145 

RY 3.5 3.0 1 0 0 1.0 3.0 3.5 

KK RD31 

KM RoUTE SUE31 TO D 

RL 5 

RS 3 FLW -1 

RC .040 ,035 .040 BMO . O M  

RX 0 50 55 60 W 95 1W 150 

RY 4.5 4.0 1.0 0 0 1.0 0.0 k.5 

KK D4 

K CWBIHE 028, D29, DM,  031 AND SUB32 

HC 5 

KK D 
KM UX(BINE RW-C. Dl, D2, 03, I\ND D4 
HC 5 

KK RD-E 

KH ROUTE 0 TO E 
RL 5 

RS 4 F U W  -1 
RC .W ,035 ,040 78M ,015 

RX Q 85 86 87 237 236 239 319 

HEC-1 INPUT PAGE 36 



KK R33-E 

KH RWTE 33 TO E 

RL 5 

RS 2 FLOW -1 

RC .010 ,035 .040 4150 ,015 

RX 0 50 51 52 202 203 

RY 7.0 6.0 0.5 0 0 0.5 

1571 KK @-E 
1572 UI CONCENTRATION M I N T  E 

1573 Kt4 ALL YATERSHeDS CONTRIBUTING TO UNNER WASH 

1574 KH INTO THE CONFLUENCE AT THE HASSAYMA RIVER 

1575 HC 3 

1576 ZZ 
1 

SCHEMATIC OIAGRM OF STREAM NENORK 

INPUT 

LINE (V) RWTIN6 (--->) DIVEWlON OR PUMP FLOW 

NO. ( . ) CONNECTOR (<---) RENRH OF DIVERTED OR PUMPED FLW 



sums 
v 
v 

uaa 

146 ALL ........................ 
v 
v 

148 SR-PQ 



157 DCAP 

162 

168 

SUBA 

v 
v 

SR-A 

v 
v 

RA-A1 

CP-A'S. ..... 
v 
v 

A ' S - 1 1  

S U N 1  

SUBS 



.< ------- 
OR 

v 
v 

RR-T 

SUBB 

v 
v 

R1-2 

SUBCU 

v 
v 

RCU-2 

SUBC 



SUBE 

SUBF 

CIU. ........... 
v 
v 

IUR-I 



SUBX 

CP-X ............ 



SUBN 

SUBY 

CP-Y .......... 





CP-M ............ 
v 
v 

RS-M 





> D9 

O I W  



> 05 

DIVS 



.------- > D9 
DIW 

S U M  



sum 

, - - - - - - - , D5 

DIVS 

sub l 

MIIS-I. ........... 



1278 CP-A ....... 
v 
v 

1282 RA-8 

1327 CP-B ............. 
V 

v 
1331 RB-C 



CP-CIA ........................ 
v 
v 

RClA 

1382 CP-C2 ............ 

1385 CP-C ........................ 
V 

v 
1389 RC-D 



CP-CIA ........................ 
v 
v 

RClA 

c2A ............ 
v 
v 

RCZA 

1385 CP-C ........................ 
V 

v 
1389 RC-D 



1278 CP-A ............................ 
v 
V 

1282 RA-B 

1327 CP-B ........................ 
v 
v 

1331 RB-C 



D l .  ........... 

.< ------- 023 

D23 
v 
v 

W - D  



D... ............................................ 



\ 

v 
RO-E 

1571 CP-E.................. ...... 

'*) RUNOFF ALSO COUPUTEO AT THIS LOCATION 
1 '  tl..t..~*.~tt...*.*t**tt.*ttt.*.t...ttt . * 

FLOOD HYDROGRAPH PACKAGE (HEC-1) 

SEPTEUEER 1990 • . VERSION 4.0 • . 
RUN DATE 03/27/1991 TIME W:51:06 * . t *.... **t.f*..**t.*......**fff*f**ttt*~tt* 

1W YEAR. 6 HOUR STOM 

WAGNER WASH 

FLOOD CONTROL DISTRICT OF UARICOPA COUNTY 

JUNE 1990, SS 

REVISED OEC 1990, SS 

UTILIZING MCFCO PRESCRIBE0 METHOBS 

AREAL REWCTION 

CLARK UNIT HYDROGRAPH PLUS S-GRAPH UHERE NEEDED 

11 I D  OUTPUT CONTROL VARIAELES 

IPRNT 5 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 

QSCAL 0 .  HYMIOORAPH PLOT SCALE 

I T  HYDRffiRAPH TIME DATA 

W I N  3 MINUTES I N  COMPUTATION INTERVAL 

IOATE 1 0 STARTING DATE 

ITIME WM) STARTING TIME 

Na MO NUMBER OF HYDROGRAPH ORDINATES 

NWATE 1 0 ENDING DATE 

NDTIClE 1457 ENDING TIME 

ICENT 19 CENTURY MARK 

* U.S. A M Y  CORPS OF ENGINEERS 

* HYDROLOGIC EHGINEERING CENTER 
609 SECOND STREET • 

DAVIS, CALIFORNIA 95616 * . (916) 756-1104 • 

t 

f.t.t..f.t.t*.t*.**..*t.t*....t. 



COMPUTATION INTERVAL .05 HOURS 

TOTAL TIME BASE 14.95 W R S  

ENGLISH UNITS 

DRAINAGE AREA SQUARE MILES 

PRECIPITATION DEPTH INCHES 

LENGTH, ELEVATION FEET 

FLOW CUBIC FEET PER SECOND 

STORAGE VOLUME ACRE-FEET 

SURFACE AREA ACRES 

TEWERATURE DEGREES FAHRENHEIT 

INDEX STOW NO. 1 
STRR 3.28 PRECIPITATION DEPTH 

TRDA .50 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 

.W .w 

.W . w 

. W .W 

.W .W 

.w .W 

.W .w 

.W . w 

.03 .03 

.02 .02 

.W .m 

.W .W 

.W .W 

INDEX STOW NO. 2 
5TRH 3.21 PRECIPITATION DEPTH 

TRDA 2.80 TRANSWSITION DRAINAGE AREA 

PRECSPITATION PATTERN 

.W .W .W .W .W 

.W .W .W .W .W 

.W .W .W .W .W 

.w .W .w .W .W 

.W .W .W .W .m 

.W .W .W .W . w 

.O1 .O1 .Ol . M . 01 

.04 .04 .04 .04 .04 

.03 .03 .03 .03 .03 

.O1 .O1 .O1 .a .01 

.w .W .w .W .W 

.W .W .m . w .W 

INDEX STOM NO. 3 
STW 3.02 PRECIPITATION DEPTH 

TRDA 16.00 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 



2 CMBINED AT 

HYDROGRAPH AT 

SUBPa 1121. 4.90 

RWTED TO 

2 COHBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

Q 1456. 5 .50  

ROUTED TO 

I RRa W. 6.00 

HYDROGRAPH AT 

SUBRb 2025. 4.95 

2 COMBINED AT 

R 1933. 5 . W  

3 COUBINED AT 

ALL 4571. 5.45 

ROUTED TO 

HYDROGWH liT 

SUBA 256. 4.50 





RWTED TO 
+ SR-A 257. 4 . 5 0  

ROUTED TO 
4 

HYDRCGRAPH AT 
SUBAl 

L COUBINED AT 

W - A ' S  1159.  4.95 

RWTED TO 

ROUTED TO 

2 COUBINED AT 

ROUTED TO 

R12-13 

HYDRCGRAPH AT 

SUB01 

ROUTED TO 

5 COMBINED AT 

W - 1 3  2894 .  4.95 

ROUTED TO 

R13-14 2851.  5 . W  



2 CORBINED AT 

ROUTED TO 

HYDROGRAPH AT 

SUBF 138. 4.25 

2 COHBINED AT 

CP-5 1693. 4.55 

RWTED TO 

HYDROGRAPH AT 

S U E  114. 4.20 

2 COMBINED A1 

ROUTED TO 

R6-7 1654. 4.60 

HYDROCRAPH AT 

sum 

ROUTED TO 

HYDROCRAPH AT 

SUBIUa 

RWTED TO 

RIUa 

HYDROCRAPH AT 

SUBIUb 

2 COMBINED AT 

CIU 

ROUTED TO 

IUR- I  

2 COMBINED AT 

CP-I 

272. IU iW .  1.49 

262. 105. 105. 1 .49  



ROUTED TO 

RH1-14 

HYDRCGRAPH AT 

SUB11 

ROUTED TO 

RR-T 

5 COMBINED A1 

ROUTED TO 

ROUTED TO 

R N - 2  

HYDRCGRAPH AT 

3 COMBINED AT 

RWTED TO 

HYDRCGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDRCGRAPH AT 

CP-3 1610. 4.55 

R3-S 1598. 4.55 

SUBE 120. 4.50 



2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

SUBJ 298. 4 .50  

2 COMBINED AT 

CP-9 3313.  4.65 

ROUTED TO 

HYDROGRAPH AT 

SUBK 108.  4 . 6 0  

2 COMBINED AT 

RWTED TO 

R14-15 5855. 4 . W  

HYDROGRAPH AT 

SUBL 1190.  4 . 7 0  

RWTED TO 

ROUTED TO 

HYDROGRAPH AT 

SUBU 

2 CWBINEO AT 

CP-U 

RWTED TO 

HYDROGRAPH AT 

SUBV1 

ROUTED TO 



ROUTED TO 

VlR-V 

2 COMBINED AT 

4 COMBINED AT 

CP-15 7225. 4.90 1902. 

RWTED TO 

R15-16 7172. 4.95 1869. 

SUBN 1227 .  4.80 328. 

HYDROGRAPH AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

RU-16 

HYDROGRAPH AT 

SUBXl 

ROUTED TO 

XlR-X 

HYDROGRAPH AT 

2 COUBINED AT 

W-X 

4 CONBINEO AT 

ROUTED TO 

R16-17 8027. 4.95 2112. 

HYDROGRAPH AT 

SURN 972. 5.85 194. 



ROUTED TO 
SR-Yl 

ROUTED TO 

Y1R-Y 

CP-Y 

ROUTED TO 

R17-18 8863. 5.00  2305. 

HYDROGRAPH AT 

SUWU 1640. 4.25 

ROUTED TO 

OUR-0 1179. 4.70 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

SR-I1 

RWTED TO 

HYDROGPAPH AT 

SUB2 

2 COUEINED AT 

CP-I 

3 CGUBINED AT 

CP-18 10558. 4.95 ~ 1 2 7 .  1102. 1102. 2 8 . 6 ~  

HYDROGRAPH AT 

SUB31 1121. 4.70 306. 123. 



HYDROGRAPH AT 
SUB30 4 5 .  4 .05  

DIVERSION TO 

0 3 0  2 4 .  4 .05  

HYDROGRAPH AT 

SUB29 16. 4.25 

2 COMBINED AT 
CP-29 8. 4 . 3 5  

DIVERSION TO 

HYDROGRAPH AT 
SUB28 53 .  4 . 1 0  

DIVERSION TO 

028 

HYDROGRAPH AT 
S(1826 

ROUTED TO 

DIVERSION TO 



HYDROGRAPH AT 

D I V 2 6  

HYDROGRAPH AT 

SUE25 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

DIV25 

HYDROGRAPH AT 

SUE24 

DIVERSION TO 

HYOROGPAPH AT 

D IV24  

HYDROGRAPH AT 

SUB23 

ROUTED TO 

DIVERSION TO 

HYDRCGRAPH AT 

HYDROGRAPH AT 

SUB21 

ROUTED TO 

SR-21 

DIVERSION TO 

D21 



HYOROGRIPH AT 
SUB20 

2 COMBINED AT 

ROUTED TO 

DIVERSION TO 

C P - M  

HYDROGRAPH AT 
D l V M  

HYOROGRAPH AT 

SUB19 

2 COMBINED AT 
w-19 

RWTEO TO 
SR-19 

DIVERSION TO 

HYOROGRAPH AT 

2 COMBIWEO AT 

CP-18 

DIVERSION TO 

HYORCGRAPH AT 

D I V l 8  

HYOROGRAPH AT 

SUB16U 1158 .  4 . 8 5  

ROUTED TO 

6UR-16 1103 .  4 .95  

HYOROGRAPH AT 

SUB16 517.  4.30 



3 COMBINED AT 

CP-16 

DIVERSION TO 

HYDROGRAPH AT 

HYDRCGRAPH AT 

SUB1 4 

Z COMBINED AT 

DIVERSION TO 

D l  4 

HYDRCGRAPH AT 

DIV14 

HYDRCGRAPH AT 

SUB13 

DIVERSION TO 

HYDRCGRAPH AT 

D IV13  

HYDRCGRAPH AT 

2 COMBINED AT 

CP-11 

DIVERSION TO 

HYDROGRAPH AT 

D IV11  

HVDRCGRAPH AT 

SUB10 

2 COMBINED AT 

CP-10 

DIVERSION TO 



HYDROGRAPH AT 

SUE3 93. 4 .10  5 .  

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

D I V 9  

HYDROGRAPH AT 

SUB7 

2 COMBINED AT 

CP-7 

DIVERSION TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

SUB6 

DIVERSION TO 

W 

HYDROGRAPH AT 

D I V 6  

HYOROGRAPH AT 

SUBS 

2 CORBINED AT 

CP-6 

DIVERSION TO 

HYOROGRAPH AT 

D IV5  0. .05  



DIVERSION TO 

HYDROGRAPH AT 

D I V 3  

HYDROGRAPH AT 

2 COMBINED AT 

CP-2 

DIVERSION TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

BROG2 10353. 4.95 2731. 

ROUTED TO 

ROUTED TO 

HYDROGRAPH AT 

HYDRffiRAPH AT 

RWTED TO 

HYDROGRAPH AT 

ROUTED TO 



4 COMBINED AT 
+ CP-A 10964. 5.W 

RA-B 10847. 5.10 

RWTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

D5 

ROUTED TO 

HYDROGRAPH AT 

D6 626. 4.85 

RWTED TO 

HYDROGRAPH AT 

07 

RWTED TO 

3 COMBINED AT 

CP-8 12394. 5.05 3220. 

ROUTED TO 

RB-C 12355. 5.10 3186. 

HYDROGRAPH AT 

09 

217. 4.10 

61. 3.95 

MS. 4.05 

285. 4.80 

423. 4.50 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

SUB12 



HYDROGRAPH AT 

D l  4 32. 3.75 

2 COMBINED AT 

C U  1W. 3.95 

ROUTED TO 

ROUTED TO 

HYDROGRAPH AT 

CP-C 128%. 5.10 

RC-D 12794. 5.15 

HYDROGRAPH AT 
SUB17 801. 4.65 

2 COMBINED AT 

D l  801. 4.65 

HYDROGRAPH AT 

D l 8  33. 4.15 

HYDROGRAPH AT 

D l 9  720. 4.80 

HYDROGRAPH AT 

D20 40. 4.25 

HYDROGRAPH AT 

C COMBINED AT 

D2A 1516. 4.80 



HYDROGRAPH AT 

023 1029. 4.80 

ROUTED TO 

HYDROGRAPH AT 

L a  

RWTED TO 

HYDROGRAPH AT 

025 32. 4.35 

ROUTED TO 

HYDROGRAPH hT 

5 COMBINED AT 

03 1619. 4.80 

ROUTED TO 

R28-D fi 

HYDROGRAPH AT 

D29 

RWTED TO 



HYDRCGRAPH AT 

031  

HYDROGRAPH AT 

SUB32 345. 4.55 

5 COMBINED AT 

5 COMBINED AT 

0 15384. 5.10 4126. 

ROUTED TO 

RD-E 15212. 5 . M  4002. 

HYDRCGRAPH AT 

SUB33 

ROUTED TO 

R33-E 

HYDRUGRAPH AT 

SUB34 

3 COMBINED AT 

W-E 15747. 5.20 4207. 1688. 1688. 42.07 
SUMHARY OF DAN OVERTOPPINGPREACH ANALYSIS FOR STATION SR-PP 

(PEAKS SHOUN ARE FOR INTERNAL TIME STEP USED WRING BREACH FOWTION)  

PLAN 1 ............... I N I T I A L  VALUE SPILLYAY CREST TOP OF DAM 

ELNATION 1550.W 1556 .W 1556 .W 

STORAGE 553. 2705. 2705. 

W T F L W  0. 600. 600. 

RATIO IUXIIIUM MIMUM MAXIMUM WIMUII DURATION TIME OF TIME OF 

OF RESERVOIR DEPTH STORAGE W T F L W  OVER TOP IUX WTFLOW FAILURE 

PMF U.S.ELN OVER D M  AC-FT CFS HOURS HWRS HWRS 

rUN 2 ............... I N I T I A L  VALUE SPILLUAY CREST TOP OF D M  

ELEVATION 1 5 5 0 . W  1556 .W 1 5 5 6 . W  

S m W E  553. 2705. 2705. 

W T F L W  0. 600. 6W. 



RATIO IIAXIMUM MAXIMUN MAXIMUM IIAXIMUN DURATION TIHE OF TIHE OF 
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER T W  MAX WTFLOU FAILURE 

PMF U.S.ELEV OVER D M  AC-FT CFS HOURS W R S  HOURS 

PLAN 3 .............. 
ELEVATION 
STORAGE 

OUTFLOU 

I N I T I A L  VALUE SPILLWAY CREST TOP OF O M  

1550 .W 1556 .W 1556.03 
553. 2705. 2705. 

0. Km. MX).  

RATIO rwc~nun MAXIMUM MAXIMUM IIAXIMUR WIRATION TIME OF TIRE OF 

OF RESERVOIR DEPTH STORAGE W T F L W  OVER TOP MAX W T F L W  FAILURE 
PRF U.S.ELEV OVER O M  AC-FT ' CFS W R S  W R S  HOURS 

PLAN 4 ......... I N I T I A L  VALUE SPILLWAY CREST TOP OF DM 

ELEVATION 1 5 M . W  1556.00 1554.00 

STOMGE 553. 2705. 2705. 

OUTFLOW 0. 600. 600. 

RATIO WIMUU MAXIMUM W I W M  I U X I R W  WRATION TIME OF TIME OF 
OF RESERVOIR DEPTH STORAGE W T F L W  OVER TOP MAX W T F L W  FAILURE 

PNF U.S.ELN OVERDM AC-FT CFS HOURS HWRS HOURS 

l .W 1552.08 .W 1179. 140. .W 8.75 

SUMMARY OF D M  OVERTWPING/BREACH ANALYSIS FOR STATION SR-A 
(PEAKS SHWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORWTION) 

PLAN 1 ............... I N I T I A L  VALUE SPILLUAI CREST TOP OF D M  

ELEVATION .W 6.W 6.W 
STORAGE 0. 0. 0. 
OUTFLOU 0. 128.  128. 

RATIO MAXIMUM w m u n  rux~nun IIAXIMU~ W R A T I ~  TIME OF TIME OF 

OF RESERVOIR DEPTH STORAGE OUTFLW OVER TOP MAX WTFLOU FAILURE 

PMF U.S.ELEV OVER D M  *C-FT CFS HOURS HOURS HOURS 

PLAN 2 ............... I N I T I A L  VALUE SPILLUAY CREST TOP OF O M  

ELEVATION .W 6.00 6.W 
STORAGE 0. 0. 0. 
OUTFLOU 0. 128. 128. 



RATIO MAXIHUM MAXIMUM MxInun MAXIMUM WRATION TIHE OF TIME OF 

OF RESERVOIR DEPTH STORAGE W T F L W  OVER TOP MAX OUTFLOW FAILURE 

PMF U.S.ELEV OVER D M  AC-FT CFS HWRS HWRS HOURS 

PLAN 3 . . 
ELEVATION 

STORAGE 

OUTFLW 

I N I T I A L  VALUE SPILLWAY CREST TOP OF D M  

.W 6 . W  6 . W  
0. 0. 0. 
0. 128. 128.  

RATIO MAXIHUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF 
OF RESERVOIR DEPTH ST0RM.E OUTFLW OVER TOP MAX OUTFLW FAILURE 

PMF U.S.ELEV OVER DAN AC-FT CFS HOURS HOURS HOURS 

PLAN 4 ............... I N I T I A L  VAWE SPILLUAY CREST TOP OF DM 

ELEVATION .W 6 . W  6 .W 
STORAGE 0. 0. 0. 
OUTFLOW 0. 128. 128. 

RATIO MAXIMUM HAXIMUM MAXIMUM M A X I W I I  DURATION TIME OF TIME OF 
OF RESERVOIR DEPTH STORAGE W T F W  OVER TOP MAX W T F L W  FAILURE 

PMF U.S.ELEV OVER DM AC-FT CFS HWRS HOURS HOURS 

4.66 .W 0. 1W. .W 4.65 
SWIWRY OF D M  OVERTGQPING/BREACH ANALYSIS FOR STATION SR-Ul 

(PEAKS SHMlN ARE FOR INTERNAL TIME STEP USED WRING BREACH FORMTION) 

PLAN 1 ............... I N I T I A L  VALUE SPILLYAY CREST TOP OF D M  

ELEVATION .W 7.W 7.00 
STORAGE 0. 0. 0. 
WTFLOW 0. 680. 680. 

RATIO ~WLIMUM ~UXI~UM MAXIMUM MAXIMUM WRATION TIHE OF TIME OF 
OF RESERVOIR DEPTH STORAGE WTFLOU OVER TOP MAX OUTFLOU FAILURE 

PMF Y.S.ELEV OVER D M  AC-FT CFS HOURS KWRS HWRS 

PLAN 2 ............... I N I T I A L  VALUE SPILLWAY CREST TOP OF DM 

ELEVATION . W 7.00 7.00 
STORAGE 0. 0. 0. 

W T F W  0. 680. 680. 



RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF 

OF RESERVOIR DEPTH STORAGE WTFLOU OVER TOP MAX WTFLOU FAILURE 

PMF U.S.ELEV OVER DAM AC-FT CFS HOURS HWRS HOURS 

PLAN 3 ............... 
ELEVATION 

STORAGE 

OUTFLOW 

I N I T I A L  VALUE SPILLUAY CREST TOP OF DAM 

. w 7.W 7.W 
0. 0. 0. 
0. 680. 680. 

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION T IHE  OF T INE  OF 

OF RESERVOIR DEPTH STORAGE WTFLOW OVER TOP MAX WTFLOU FAILURE 

PMF U.S.ELN OVER O M  AC-FT CFS HWRS HOURS HOURS 

PLAN 1 .... 

P W  4 ............... I N I T I A L  VALUE SPILLUAY CREST TOP OF O M  

ELEVATION . W 7.W 7.00 
STORAGE 0. 0. 0. 
W T F L W  0. 680. 680. 

RATIO W I I I U M  MAXIMUM MMIMUH MMIMUM  ATION ION TIME OF TIME OF 
OF RESERVOIR DEPTH STORAGE OUTFLW OVER TOP MU WTFLW FAILURE 

PMF U . S . E L N  OVER D M  AC-FT CFS HOURS HOURS HOURS 

2.70 .W 0. 263. .W 4.65 
SUMMARY OF O M  WERTOPPING/BREACH ANALYSIS FOR STATION SR-V1 

( P E M S  SHOUN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION) 

...... I N I T I A L  VALUE SPILLUAY CREST TOP OF O M  

ELEVATION .W 7.50 7.50 
STORAGE 0. 1. 1. 
OUTFLOU 0. 720. 720. 

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM WRATION TIME OF TIME OF 

OF RESERVOIR DEPTH STORAGE WTFLOU OVER TOP W WTFLOU FAILURE 

PMF Y.S.ELEV OVER O M  AC-FT CFS W R S  HOURS HOURS 

..... I N I T I A L  VALUE SPILLYAY CREST TOP OF DAM 

ELEVATION .W 7.50 7.50 
STORAGE 0 .  1. 1. 
W T F L W  0. 720. 720. 



RATIO MAXIMUM n~x~nun  MAXIMIJII MAXIIIUM DURATION TIRE OF TIME OF 

OF RESERVOIR DEPTH STORAGE WTFLOW OVER TOP IUX W T F L W  FAILURE 

PMF W.S.ELEV OVER DAM AC-FT CFS HWRS HOURS HWRS 

PLAN 3 .............. 
ELEVATION 

STORAGE 

OUTFLOW 

I N I T I A L  VALUE SPILLWAY CREST TOP OF DAM 

.W 7.50 7.50 
0 .  1 .  1 .  
0. 720. 720. 

RATIO MAXIMWI MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF T IME OF 

OF RESERVOIR DEPTH STORAGE W T F L W  OVER TOP MAX W T F L W  FAILURE 

PMF W.S.ELEV OVER D M  AC-FT CFS HWRS HOURS HOURS 

PLAN 4 ......... I N I T I A L  VALUE SPILLUAY CREST TOP OF O M  

ELEVATION .W 7.50 7.50 
STORAGE 0 .  I .  1. 
OUTFLOU 0. 720. 7M. 

RATIO MAXIMUM W I M U I I  IUXIMUN MAXIMUM WRATION TIME OF T IME OF 
OF RESERVOIR DEPTH STORAGE WTFLOY OVER m~ IUX WTFLW FAILURE 

PMF U.S.ELEV OVER D M  AC-FT CFS HWRS H W R S  HOURS 

2.52 .W 0.  240. . W 4.80 
SUMMARY OF D M  OVERTOPPINC/BREACH ANALYSIS FOR STATION SR-Yl 

(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURI f f i  BREACH FORIUTION) 

PLAN 1 ............... I N I T I A L  VALUE SRILLUAY CREST T W  OF O M  

ELEVATION .a 5.W 5.W 
STORAGE 0. 0. 0. 

W T F L W  0.  MO. 300. 

RATIO MAXIIIUM MIHUM RAXIMUM MAXIMUM WRATION TIME OF TIME OF 

OF RESERVOIR DEPTH STORAGE WTFLOU OVER TOP MAX W T F L W  FAILURE 

PMF U.S.ELEV OVER DAH AC-FT CFS HOURS HOURS HOURS 

PLAN 2 .... I N I T I A L  VALUE SPILLWAY CREST TOP OF OM 
ELEVATION .W 5.00 5.W 
STORAGE 0.  0. 0 .  
WTFLOU 0.  300. 3W. 



RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TINE OF TIME OF 
OF RESERVOIR DEPTH STORAGE WTFLOU OVER TOP MAX OUTFLOU FAILURE 

PMF U.S.ELEV OVER D M  AC-FT CFS HWRS HOURS HOURS 

P U N  3 .............. 
ELEVATION 
STOIUGE 

OUTFLOU 

RATIO n ~ ~ ~ n u n  w ~ n u n  MIMUM MAXI MU^ DURATION TIME OF TIRE OF 

OF RESERVOIR DEPTH STORAGE OUTFLOU OVER TOP HAX OUTFLOW FAILURE 

PMF U.S.ELN OVER DAM AC-FT CFS HOURS WURS HOURS 

PLAN 4 ......... 

PLAN 1 .... 

PLAN 2 

I N I T I A L  VALUE SPILLYAV CREST TOP OF DAM 

ELEVATION .W 5 . W  5 .00  

STORAGE 0. 0. 0. 
OUTFLW 0. UY]. 3 W .  

RATIO HAXIMUM HAXIMUM HAXIMUM HAXIWJM WRATION TIME OF TIME OF 
OF RESERVOIR DEPTH STORAGE W T F W  OVER TOP HAX OUTFLOW FAILURE 

PMF U.S.ELEV OVER D M  AC-FT CFS HOURS HOURS HOURS 

3.87 . W 0. 220. .W 4 .70  

SWIIURY OF D M  OVERTOPPING/BREACH N U L V S I S  FOR STATION SR-21 
(PEAKS SHWN ARE FOR INTERNAL TIME STEP USE0 W R I N G  BREACH FORHATION) 

I N I T I A L  VALUE SPILLWAY CREST TOP OF OAR 

ELEVATION .W 3.50 3.50 
STORAGE 0. 0. 0. 
OUTFLOW 0. 128 .  128. 

RATIO WIMUM HAXIIIUM HAXIMUM MAXIMUM CURATION T I R E  OF TIME OF 
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP llAX W T F L W  FAILURE 

PMF Y.S.ELEV OVER D M  AC-FT CFS HOURS HOURS HOURS 

. . . . . . I N I T I A L  VALUE SPILLWAY CREST TOP OF D M  

ELEVATION .W 3.50 3.50 
STORAGE 0. 0. 0. 
WTFLOU 0. 128. 128. 



RATIO MAXINUM MAXIMUM MAXIMUM NAXIMUR DURATION TIME OF TIME OF 

OF RESERVOIR DEPTH STORAGE WTFLOW OVER TOP MAX OUTFLOW FAILURE 

PRF U.S.ELEV OVER DAN AC-FT CFS HOURS HOURS H W R S  

1 .M 2.15 

PLAN 3 ............... I N I T I A L  VALUE SPILLWAY CREST TOP OF D M  

ELEVATION .W 3.50 5 . 5 0  

STORAGE 0. 0. 0. 
OUTFLOW 0. 128. 128. 

RATIO MAXIMUM MAXIMUM MAXIHUM M I M U M  DURATION TIME OF T INE  OF 

OF RESERVOIR DEPTH S T O W E  WTFLOW OVER TOP MAX OUTFLOW FhILURE 

PNF U.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS 

PLAn  4 ............... I N I T I A L  VALUE SPILLWAY CREST TOP OF OAN 

ELEVATION . 00 3.50 3.50 

STORME 0. 0. 0. 
W T F L W  0. 128. 128. 

PLAN 2 . . 

RATIO M I M U M  MAXIMUM MAXIHUM W I W N  WRATION TIME OF T I N E  OF 

OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP llAX OUTFLOW FAILURE 

PMF U.S.ELEV OVER O M  AC-FT CFS HOURS HRlRS HOURS 

1.41 . W 0. 45. . W 4.55 .M 
SUBWIRY OF DAM OVERTOPPING/sREACH ANALYSIS FOR STATION SR-26 

(PEAKS SHDWN ARE FOR INTERNAL T I N E  STEP USED DURING BREACH FORIUTION) 

I N I T I A L  VALUE SPILLYAY CREST TOP OF DAM 

ELEVAT l f f l  .M 4 . m  4 . W  

STORAGE 0. 0. 0. 
OUTFLW 0. 130. 130. 

RATIO IUXIMUM IUX1MUII MAXIMUM MAXIMUM DURATION TIME OF T I R E  OF 

OF RESERVOIR DEPTH STORME OUTFLOW OVER TOP MAX OUTFLOW FAILURE 

PMF U.S.ELEV OVER D M  AC-FT CFS HWRS HWRS HOURS 

. . I N I T I A L  VALUE SPILLWAY CREST TOP OF D M  

ELEVATION .W 4 . M  4.W 
STORME 0. 0. 0. 
WTFLOU 0. 130. 1M. 



P U N  3 . 

RATIO HAXIRUM HAXIMUM MAXIMUM MAXIMUM WRATION TIME OF TIME OF 
OF RESERVOIR DEPTH STORAGE OUTFLW OVER TOP WAX WTFLOU FAILURE 

PMF U.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS 

. . I N I T I A L  VALUE SPILLUAY CREST TOP OF D M  

ELEVATION .W 4.00  4.W 
STORAGE 0 .  0. 0. 
OUTFLOU 0. 130. 130. 

RATIO U A X I ~ U ~  MAXIHU~ nrxxrmn wx~nun DURATION TIME OF TIME OF 

OF RESERVOIR DEPTH STWAGE OUTFLOU OVER TOP W A X  OUTFLOW FAILURE 

PMF U.S.ELEV OVER D M  AC-FT CFS HOURS HWRS W R S  

P U N  1 . . 

P U N  2 ........ 

P U N  4 ............ I N I T I A L  VALUE SPILLUAY CREST TOP OF D M  

ELEVATION .W 4 . w  4.m 
STORAGE 0. 0. 0. 
M F L W  0. 130. 130. 

RATIO WAXIUUM HAXIHUM UAXIMUH MAXIMUM DURATION TIME OF TIUE OF 
OF RESERVOIR DEPTH STORAGE WTFLOU OVER TOP WAX W T F L W  FAILURE 

PMF Y.S.ELEV OVER M U  AC-FT CFS HOURS W R S  HOURS 

l .W 1.71 .W 0. 42. .W 6.65 .W 
S U W R Y  OF DAU OVERTOPPING/BREACH MiALYSIS FOR STATION SR-23 

(PEAKS SHWN ARE FOR INTERNAL TIHE STEP USED DURING BREACH FORMATION) 

. . I N I T I A L  VALUE SPILLWAY CREST TOP OF D M  

ELEVATIOII .W 6.50 6.50 
STORAGE 0. 1. 1. 
OUTFLOU 0. 1600. 1600. 

RATIO ~UXI~UM WAXIMUH HAXIMUM ~ I ~ U M  DURATION TIME OF TIHE OF 

OF RESERVOIR DEPM STORAGE OUTFLOU OVER TOP HAX W T F L W  FAILURE 

PMF U. S. ELEV OVER MU AC-FT CFS HOURS HWRS HOURS 

. . I N I T I A L  VALUE SPILLUAY CREST TOP OF D M  

ELEVATION .W 6.50 6.50 
S T O W E  0. 1. 1. 
OUTFLW 0. 1600. 1600. 



RATIO MAXIHUM MAXIMUM HAXIMUM MAXIMUM OURATION TIME OF TIME OF 

OF RESERVOIR DEPTH STORAGE OUTFLOU OVER TOP UAX WTFLOW FAILURE 

PMF U.S.ELN OVEROAM AC-FT CFS HOURS HOURS HOURS 

PLAN 3 ............... I N I T I A L  VALUE SPILLWAY CREST TOP OF DAN 

ELNATIOH .W 6.50 6.50 
STORAGE 0. 1. 1. 
W T F W  0.  1601). 1601). 

RATIO HAXIMUM HAXIMUM MAXIMUM MAXIMUM CURATION TIME OF TIME OF 

OF RESERVOIR DEPTH STORA6E WTFLOU OVER TOP MAX WTFLOU FAILURE 

PMF U.S.ELN OVER O W  AC-FT CFS HWRS HWRS HOURS 

PLAN 1 . . 

P U N  2 ........ 

I N I T I A L  VALUE SPILLWAY CREST TOP OF DAM 

ELEVATION .W 6.50 6.50 
STORAGE 0.  1. 1. 

OUTFLW 0.  1600. 16W. 

RATIO MAXIMUM MAXIMUM M I M U M  M I M U M  W R A T l W  TIME OF TIME OF 

OF RESERVOIR DEPTH STORAGE MnFLW OVER T W  MAX OUTFLOU FAILURE 

PMF U.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS 

3.08 .W 0. 644. .W 4.80 .W 
SUMMARY OF O M  OVERTOPPIffi/BREACH W Y S I S  FOR STATION SR-21 

(PEAKS SHOUN ARE FOR INTERNAL TIME STEP USED WRING BREACH FORMATION) 

I N I T I A L  VALUE SPIUWAY CREST TOP 

ELEVATION .W 2.50 
STORAGE 0 .  0.  
OUTFLOU 0.  38. 

RATIO MAXIMUM MIMUM nrxInun MAXIMUM DURATIOH TIME OF TIME OF 

OF RESERVOIR DEPTH STORAGE W T F L W  OVER TOP MAX WTFLOU FAILURE 

PMF U.S.ELN OVER O M  AC-FT CFS W R S  HOURS HOURS 

. . I N I T I A L  VALUE SPILLUAI CREST TOP OF D M  

E L N A T l M l  .W 2.50 2.50 
STORAGE 0 .  0 .  0 .  
W T F L W  0 .  38. 38. 



UATIO NAXIPIUM MAXIMUM M I M U M  MAXIMUM DURATION TIME OF TIME OF 
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TW MAX OUTFLOW FAILURE 

PMF U.S.ELEV OVER O M  AC-FT CFS HOURS HWRS HOURS 

1.00 

PLAN 3 ............. I N I T I A L  VALUE SPILLWAY CREST TO? OF DAM 

ELEVATION .W 2.50  2.50 

STORAGE 0 .  0. 0. 
OUTFLOW 0. 38. 38. 

RATIO MAXIMUM MAXIMUM MAXIMUN MAXIMUM DURATION TIME OF TINE OF 
OF RESERVOIR DEPTH STORAGE OUTFLOU OVER T W  MAX OUTFLOW FAILURE 

PRF W.S.ELN OVER DAM AC-FT CFS HOURS HOURS HOURS 

PLAN I ............. I N I T I A L  VALUE SPILLUAY CREST TOP OF DAM 

ELEVATION .W 2.50 2.50 

STORA6E 0. 0. 0. 
OUTFLW 0. 38. 38. 

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM WRATION TIME OF TIME OF 
OF RESERVOIR DEPTH STORAGE W T F L W  OVER TOP MX OUTFLOW FAILURE 

PMF U.S.ELEV OVER DM AC-R CFS HWRS HOURS HOURS 

1.09 .W 0. 14. .W 4.55 .W 
SUMMRY OF D M  WERTOPPING/BREACH ANALYSIS FOR STATION RS-20 

(PEAKS W N  ARE FOR INTERNAL TIME STEP USED WRING BREACH FORJUTION) 

P U N  1 ............... I N I T I A L  VALUE SPILLUAY CREST TOP OF DAM 

ELEVATION .W 3.W 3.W 
STORAGE 0. 0. 0. 
WTFLOU 0. 68. 68. 

RATIO MAXIMUM ~UXIMU~ WIMUM MAXIMUM WRATION TIME OF TIME OF 

OF RESERVOIR DEPTH STORAGE OUTFLOU OVER TOP MAX OUTFLW FAILURE 
PUF U.S.ELEV OVER DAM hC-FT CFS HOURS HOURS HWRS 

P U N  2 ......... I N I T I A L  VALUE SPILLUAY CREST T W  OF O M  

ELEVATION .W 3.W 3.W 
STORAGE 0. 0. 0. 
WTFLOU 0. 68. 68. 



RATIO MAXIMUM HAXIMUM MAXIRUM MAXIMUM DURATION TIME OF T I n E  OF 
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MX OUTFLOU FAILURE 

PMF U.S.ELEV OVER D M  AC-FT CFS HWRS HOURS HOURS 

I N I T I A L  VALUE SPILLWAY CREST TOP OF D M  

ELEVATION .W 3.00 3 . W  
STORAGE 0. 0. 0. 
OUTFLOU 0. 68. 68. 

RATIO W I M U M  HAXIMUM MAXIHUM W I W M  DURATION TIME OF TIME OF 
OF RESERVOIR DEPTH STORAGE OUTFLW OVER TOP MX OUTFLW FAILURE 

PMF U.S.ELEV OVER DAM AC-FT CFS W R S  HOURS HWRS 

PLAN 4 ............... I N I T I A L  VALUE SPILLUAY CREST TOP OF D M  

ELEVATION .W 3.W 3 . W  

STORAGE 0. 0. 0. 
OUTFWU 0. 68. 68. 

RATIO WIMUU WI~UW WIMUH WI~UM WRATION TIME OF TIME OF 

OF RESERVOIR DEPTH S T O W E  OUTFLOW OVER TOP MAX OUTFLOU FAILURE 

PMF U.S.ELN OVER DAM AC-FT CFS HOURS HOURS HWRS 

PLAN 1 ......... 

1.35 .W 0. 24. .W 4.25 .W 
SUMMARY OF D M  OVERTOPPING/BREACH ANALYSIS FOR STATION SR-19 

(PEAKS SHWN ARE FOR IHTERNAL TIME S T W  USED WRIffi BREACH FORMTION) 

I N I T I A L  VALUE SPILLUAY CREST TOP OF DAM 

ELEVATION .W 4.50 4 . 5 0  
STORAGE 0. 1. 1. 

OUTFLCU 0. 1530. 1530. 

RATIO W I W M  WIMW WIMUM MAXMUM WRATION TIME OF TIME OF 

OF RESERVOIR DEPTH STORAGE W T F L W  OVER TOP W OUTFLW FAILURE 
PMF Y.S.ELN OVER D M  AC-FT CFS HOURS HWRS W R S  

P U N  2 ............... I N I T I A L  VALUE SPILLUAV CREST TOP OF D M  

ELEVATION .W 4.50 4.50 

STORAGE 0. 1. 1. 
W T F  LOU 0. 1530. 1530. 



RATIO MAXIMUM HAXIMUM HAXIMUM HAXIWH WRATION TIME OF TIME OF 

OF RESERVOIR DEPTH STORAGE W T F L W  OVER TOP HAX OUTFLOU FAILURE 

PIIF U .S .ELN OVER D M  AC-FT CFS WR5 HWRS HOURS 

l . W  

PLAN 3 ............. 
ELEVATION 

STORAGE 

WTFLOU 

I N I T I A L  VALUE SPILLUAV CREST TOP OF D M  

.W 6.50 4.30 

0. 1. 1. 
0. 1530. 1530. 

RATIO HAXIMUR HAXIMUM M ~ I H U ~  tm1n~n  OURATION TIME OF TIHE OF 

OF RESERVOIR DEPTH STORAGE WTFLOU OVER TOP MX W T F L W  FAILURE 

PMF U.S.ELEV OVER O M  AC-FT CFS HOURS HOURS WURS 

P U H  4 ............... I N I T I A L  VALUE SPILLUAV CREST TOP OF DAM 

ELEVATION .W 4.50 4.50 

STORAGE 0. 1. 1. 
OUTFLOU 0. 1530. 1530. 

RATIO W I W H  HAXIMUM HAXIMUM W I H U M  WRATICH TlRE OF TIME OF 

OF RESERVOIR DEPTH S T O W E  W T F L W  OVER TOP HAX WTFLOU FAILURE 

PMF U.S.ELEV OVER DM AC-FT CFS WRS W R S  WURS 

1.78 .W 0. 463. .W 1.80 .W 
SUMWRY OF D M  OVERTOPPING/BREACH ANALYSIS FMI STATION SR-7 

(PEWS S W  M E  FOR INTERNAL TIHE STEP WED WRIRC. BREACH FORMTIW) 

PLAN 1 ............... I N I T I A L  VALUE SPILLWAY CREST TOP OF D M  

ELEVATION .W 6.W 6.W 

S T O W E  0. 1. 1. 

OUTFLOU 0. 930. 930. 

RATIO HAXIMUII HAXIHUM HAXIHUH III\XIMUII DURATION TIME OF TIME OF 

OF RESERVOIR DEPTH STORAGE WTFLOU OVER W HAX W T F L W  FAILURE 

PWF U.S .ELN OVER D M  AC-FT CFS HOURS HOURS HOURS 

P U N  2 ............... I N I T I A L  VALUE SPILLUAY CREST TOP OF D M  

ELEVATION .W 6.00 6.W 
STORAkE 0. 1. 1. 
WTFLOU 0. 930. 930. 



RATIO MAXIMUM MAXIMUM MAXIMUM MAXIUUM DURATION TIME OF TIME OF 

OF RESERVOIR DEPTH STORAGE WTFLOU OVER TOP UAX OUTFLOW FAILURE 

PMF W.S.ELEV OVERDAM AC-FT CFS HOURS HOURS HOURS 

1 .W 

PLAN 3 ............. 
ELEVATION 

STORAGE 

OUTFLW 

I N I T I A L  VALUE SPILLWAY CREST TOP OF O M  

.W 6.W 6 . W  
0. 1 .  1. 

0. 9U1. 9M. 

RATIO MAXIMUM MAXIHUM MAXIMUM MAXIMUH WRATION TIME OF TIHE OF 

OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP UAX OUTFLOW FAILURE 

PMF W.S.ELEV OVER O M  AC-FT CFS HOURS HOURS HOURS 

PLAN 4 ............. I N I T I A L  VALUE SPILLWAY CREST TOP OF D M  

ELEVATION .W 6.W 6.W 
S T O N E  0. $ .  1. 

OUTFLOW 0. 930. 930. 

RATIO l U X I H W  MAXIMUM IUXIMW lUXIMUM WRATION TIME OF TIME OF 

OF RESERVOIR OWTH STOIUSE OUTFLOW OVER TOP MAX OUTFLOW FAILURE 

PMF U.S.ELN OVER D M  AC-FT CFS HWRS HWRS HWRS 

P U N  1 ........ 

3.74 .W 0 .  604. .W 4.85 .W 
S U M M Y  OF D M  OVERTOPPING/BREAM ANALYSIS FOR STATION SR-1 

(PEAXS SHCUN ARE FOR INTERNAL TIRE STEP USED WRING BREAM FORMTIOH) 

I N I T I A L  VALUE SPILLUAY CREST TOP OF D M  

ELEVATIOU . W 4.00 4.00 
STORAGE 0. 0. 0. 
W T F L W  0. 1380. 1380. 

RATIO ~ I I I U M  l ~ ~ ~ l l ~ l l  IUXIMUII MXIMUM WRATION TIME OF TIME OF 

OF RESERVOIR OWTn STORAGE GUTFLOU OVER TOP MX WTFLCU FAILURE 

PMF W.S.ELN OVER D M  AC-FT CFS HOURS HWRS HOURS 

+LAN 2 ............... I N I T I A L  VALUE SPILLUAY CREST TOP OF D M  

ELEVATION .W 4 .W 4.00 
STORAGE 0. 0. 0. 
W T F L W  0. 1380. 1540. 



PATIO MAXIMUM MAXIMUM MAXIMUM IUXIMUI I  DURATION TIME OF T I R E  OF 

OF RESERVOIR DEPTH STORAGE W T F L W  OVER T W  MAX OUTFLOU FAILURE 

PMF U.S.ELEV O V E R M  M - F T  CFS HOURS HOURS HOURS 

..... I N I T I A L  VALUE SPILLWAY CREST TOP Of DAM 

ELEVATION .W 4.W 4.00 
STORAGE 0. 0. 0. 
WTFLOW 0. 1380. 1380. 

RATIO MAXIMUM MAXIMUM MAXIHUM MAXIHUH CURATION TIME OF TIME OF 
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TO+ MAX OUTFLW FAILURE 

PMF U.S.ELEV O V E R D M  AC-FT CFS HOURS W R S  HOURS 

I N I T I A L  VALUE SPILLUAY CREST TOP OF DAM 

ELEVATION .W 4.00 4.W 
STORAGE 0. 0. 0. 
OUTFLW 0. 1380. 1380. 

RATIO MAXIMUM MAXIMUH IUXIWUM IUXIUIJH WRATION TIME OF TIME OF 
OF RESERVOIR DEPTH STORAGE W T F L W  OVER TOP IUX W T F L W  FAILURE 

PMF U .S .ELN  OVER D M  AC-FT CFS HOURS HOURS HOURS 

"* N O W L  END OF HEC-1 *** 










