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PREFACE 

This document is the final copy, dated February. 1995. of a hydrological study on the Tritum 
Wash watershed. 

The Flood Control Dismct of Maricopa County disclaims any responsibility or liability for the 
use, reuse, or misuse of information in this report, and makes no warranty as to the 
comprehensiveness or completeness of the information contained herein. Any person using 
this information shall assume all risk and shall indemnify and hold the District harmless for 
any claims of any kind arising out of the use if the information contained in this report. 
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HYDROLO(;Y REPORT FOR THE TATUM WASH PROJECT 

1. Background 

In the past few years, the Northeast Phoenix area has been a scene of major flooding events. 
The specific area of concern for the tlooding problem is the wash crossing Shea Boulevard east 
of 44th Street. For the purpose of this study, the wash has been named "Tatum Wash." by the 
Flood Control District's (District) staff. 

As part of the November 1988 Squaw Peak Highway Study for the Arizona Department of 
Transportation (ADOT), Baker Engineering, Inc. has delineated the contributing watershed for 
Indian Bend Wash. The watershed contributing to Tatum Wash is included within the 
mentioned delineation. The TR-20 computer modeling and all the necessary parameters were 
used by the consultant for the ADOT study. 

2. Study Purpose 

This study was requested by the Planning and Project Management (PPM) Division of the 
District. I t  was requested that estimated peak flows and volumes at Shea Boulevard be 
developed for the 100-year return intervals. The estimated flows will then be used by the PPM 
staff to determine the location and the size of the detention basins within the watershed to 
reduce the flows at Shea Boulevard. 

3. Modeling Procedure 

I t  was decided to develop the model in two phases since this project was an ongoing project and 
information was needed at different planning stages. 

In phase one of this projecf a preliminary model was used to estimate the magnitude of the pellk 
flows and volumes for this watershed. The model was also used for sensitivity analysis so that 
the effects of storm duration and antecedent moisture condition can be examined. 

During Phase two, the watershed boundary was adjusted once the detailed topography was 
available. Also, based on the possible locations for channelldetention facilities. the watershed 
was subdivided to provide peak flows and volumes at critical concentration point. 

3.1 PHASE 1: 

In this phase, the entire watershed area was divided into two subbasins. This allowed for a 
sensitivity analysis to examine the effects of storm duration and antecedent moisture condition 
on the estimated peaks and volumes. 

The watershed was delineated into two subbasins using the 1982 Sunnyslope and Paradise 
Valley USGS 7.5' quadrangles, with concentration points at the boundaries of the Mountain 
Preserve and at Shea Boulevard. (Figure 1 ) .  The 1990 version of the Corps of Engineers' HEC- 
1 computer model was utilized, with the recommended procedures in the District's Drainage 
Design Manual, Volume I (Hydrology), as explained below: 



3.1.1 Rainfall: The 100-year. 6-hour and 100-year. 23-hour precipitation values of 3.2 inches 
and 3.8 inches were estimated from the isopluvial maps provided in the Drainage Design 
Manual. Hydrology (Figures 2.7 and 2.13). The storm size chosen for Phase 1 is the total area 
of the watershed above Shea Boulevard. Therefore. according to Figure 2.17 of the District's 
Drainage Design Manual. Hydrology, a distribution pattern number of 1.92 was used for the 
100-year, 6-hour storm. The 100-year, 23-hour storm was also analyzed in order to find which 
storm produces the highest peak in this area. 

3 . 2  Rainfall Losses: The Green and Ampt Loss method was used to predict the rainfall 
losses. The texture data was collected using the SCS Soil Surveys for Maricopa County. In 
addition to the SCS soil surveys. aerial photos were also used to estimate percent imperviousness 
of each subbasin in the watershed. The modeling was done using two different initial moisture 
deficits; dry and normal conditions. This was achieved by changing the values of the soil 
moisture deficit (DTHETA). The hydraulic conductivity (XKSAT) for each subbasin was 
adjusted based on the percent of vegetation in the area. Table 1 lists the values used for the (oil 
loss parameters. 

3.1.3 Hydrograph Generation: The Clark Unit Hydrograph procedure was used for the purpose 
of hydrograph generation. The Maricopa County Unit Hydrograph Procedure 1 (MCUHPI ) 
program was used to produce the unit hydrograph ordinates. All the necessary parameters used 
for this procedure are listed in Table 2. 

3.1.4 Routing: An estimated cross section was used for the normal depth routing procedure. 
Table 3 lists the routing reach length used for this case. 

TABLE 1 

RAINFALL LOSS PARAMETERS 

TABLE 2 

Constants m and b are chosen from Table 5.1 in the Dismct's Drainage Design Manual. Volume 
1, Hydrology. From this table, subbasin S 1 has characteristics that are the same as category C. 
Subbasin S2 is considered to be under category B. 

CLARK UNIT HYDROGRAPH PARAMETERS 
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TABLE 3 

3.1.5 Results: The 100-year peak flows and volumes for both the 6-hour and the 24-hour 
storms are listed in Tables 4 and 5. The hard copy of the hydrologic model for both conditions 
is included in Appendix 1.  
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Rodng Reach Nitnne ltmx& b* (&I 

TABLE 4 

S 1 -S2 1 .o 

D.A. - - 

QP'"" 
- - 

TP 
- - 

v I ( K 1  - - 

CP 

QIA - - 

VIA - - 

Runoff - - 

CN - - 

DA 1 am i T* 

Drainage area in square miles 

Peak 100-year flows in cfs 

Time to peak in hours 

Total 100-year volume in ac-ft 

Unit Peak discharge in cfs/sq.mi 

Unit volume discharge in ac-ft/sq.rni 

Total runoff in inches 

Curve Number 

100-year 6-Hour Dry Conditions 

90 

90 

6 8 

8 7 

1.70 

1.68 

1.29 

1.63 

85 

85 

X( 1 

X 5 

S 1 

RS 1 

S 2 

CP2 

100-Year 6-Hour Normal Conditions 

172 

172 

17 

I89 

1.92 

1.92 

U.25 

2.17 

I 

1,026 

985 

984 

936 

94 

94 

7 6 

92 

1.78 

1.76 

1.40 

1.72 

1970 

189 1 

246 

203 1 

>8 5 

>85 

<85 

>X5 

S 1 

RS I 

S2 

CP2 

4.42 

4.50 

4.17 

4.50 

181 

180 

19 

I99 

1,098 

1,067 

1,076 

1 ,0 12 

1.92 

1.92 

0.25 

2.17 

2 108 

2048 

269 

2 196 

3.42 

4.50 

4.17 

4.50 



TABLE 5 

1- 

The description from Table 4 holds. 

CP 

100-Year 24-Hour Dry Conditions 

The result from this case showed that the major portion of the peak flow and volume is produced 
from the mountains in the upper watershed, (Phoenix Mountain Preserve, SI) .  Although the 23-hour 
storm produces a higher volume, in general, the 6-hour storm produces a higher peak for this 
watershed. If the 6-hour volumes are used for the basin design purposes, the changes in the 
downstream flows will be negligible for a 24-hour storm in this watershed. Consequently, the tlows 
from the 6-hour storm should be considered for any future design purposes. 

3.2 PHASE 2 

Two cases were examined for the second phase. Case I examined the results of a storm cell 
centered over the Phoenix Mountain Preserve (Subbasin I ) ,  and therefore only the peaks and volumes 
for Subbasin 1 are considered. Case 2 examines the effects of a storm cell concentrated over the 
entire drainage area for Tatum Wash above Shea Boulevard., including the drainage area for the 
Breakout Wash (Subbasin 1 and 2). 
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The subbbasin for the Phoenix Mountain Preserve was further divided. using the 2' contour maps 
from the Area Drainage Master Study (ADMS) for the Arizona Canal Diversion Channel (ACDC). 
Based on the 2' contour maps, the total area for subbasin 1 was reduced from 1.92 square rniles in 
phase 1 to 1.77 square miles. The division of the subbasin was based on possible locations for 
detention basins (Figure 2). 
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3.2.1 Rainfall : The storm size for this case was the total area for subbasin S 1. As per the 
result of Phase 1 ,  the frequency chosen for this case is the 100-year, 6-hour storm. 

3.2.2 Rainfall Losses: Same parameters as Phase 1 .  

3.2.3 Hydrograph Generation: The MCUHPI program was used to generate the unit hydrograph 
ordinates. Table 6 lists the values used for Case 1. 

TABLE 6 

3.2.4 Routing: The same procedure was used as for Phase 1 . The cross section for the routing 
reach was estimated using the 2' contour map. Table 7 lists the routing lengths used for this 
case. 

CLARK UNIT HYDROGRAPH PARAMETERS 

TABLE 7 

3.2.5 Results: The results for Case 1 are presented in Tables 8 and 9. As mentioned before. this 
case was only done for a 100-year. 6-hour storm as the peak flow produced from this storm in 

=gbw 
Eiw <ft> 

S1A 

SIB 

SIC 

S1D 

S1E 

SIF 

bW$% Fa= 
Ekv (&) 

1610 

1630 

1570 

1560 

1 520 

1490 

212 (0.33) 

150 (0.23) 

70 (0.1 1 ) 

195 (0.3 1 ) 

329 (0.51) 

179 (0.28) 

1 940 

2590 

2030 

2240 

2390 

2320 

0.78 

0.87 

0.64 

0.85 

1.16 

1.06 

424 

1103 

719 

800 

750 

783 

290 

3 10 

3 10 

3 10 

3 10 

3 10 

0.09 

0.10 

0.10 

0.09 

0.09 

0.09 



The hard copy of the hydrologic model for this case is included in Appendix 1. 

TABLE 8 

The description from Table 4 holds. 
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TABLE 9 (Cont) 

The description from Table 4 holds. 

3.2.2 CASE 2 

In Case 2, based on new 2' contour maps provided by the PPM division subbasin 2 was further 
subdivided at critical concentration points. These concentration points were mainly based on 
possible detention basin locations. Based on the maps, a wash going in an easterly direction to 
Tatum Boulevard was identified downstream of 40th Street at Fanfol Street. As requested by the 
PPM division. hydrology for the contributing drainage area for this wash was also included in the 
scope of work (Figure 3).  

The same procedures and assumptions as case 1 were used. 

Tables 10 and 1 1  show the parameters used for case 2. 

TABLE 10 

CLARK UNIT HYDROGRAPH PARAMETERS 
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TABLE 10 (Cont) 

For the Kb value calculations, the same assumptions as phase 1 was used. The two subbasins that 
have the mountainous areas, were considered to be of type C and the rest were considered to be of 
type B classification. (Table 5.1 of Drainage Design Manual, Hydrology) 

CLARK UNIT HYDROGRAPH PARAMETERS 

TABLE 11 

The results for Case 2 are shown in Table 12. 
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TABLE 12 

11 100-Year 6-Hour Normal Condition 11 

The description from Table 4 holds. CP2E is the concentration point at Shea Boulevard. CP3 is 
the concentration point at Tatum Boulevard. - -  
3.3 Potential Detention Basin Sites 

In previous hydrologic studies some concentration points have been identified as possible site for 
detention basins. The 100-yr peak discharge and runoff volume for 5 selected sites are given in 
Table 13. 

TABLE 13 

3.4 Comparison with Other Studies 
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Peak flows estimated by the District's analysis is higher than those estimated by the November 
1988 Squaw Peak Study by Baker Engineering. Inc. This can be due to the selection of lag time 
(or Time of Concentration), and the assumed imperviousness of Phoenix Mountains. Total 
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volumes are comparable between the studies even though the rainfall duration and the point 
precipitation values are different between the two studies. Table 13 lists a comparison between 
the results of the studies . 

TABLE 14 

3.4 Recommendation 

The recommended values for Case 1 be utilized for sizing of the detention within the Mountain 
Preserves (S 1 )  with the normal conditions as noted in Table 9 , and the values for Case 2 be used 
for sizing of any structures outside of the Phoenix Mountain Preserve as shown in Table 12. 



Figures: 

Figure 1- Watershed Boundary for Phase 1 

Figure 2- Watershed Boundary for Phase 2, Case 1 

Figure 3- Watershed Boundary for Phase 2, Case 2 

Figure 4- Hydrograph plot for folows at Detention Baisn Site 1 and Site 5. 
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Tatum Wash Peak Discharges and Volumes of Return Periods 
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Appendix: 

HEC-1 Output Printout 

Diskette Containing the Following Files 

Tatca24.dat Phase I, Dry Conditions (I), 24-hr storm. 

Tatca24I.dat Phase I, Normal Conditions (II), 24-hr storm. 

Tatcasel.dat Phase 1, Normal Condition (II), 6-hr storm. 

TatcaseI.dat Phase I, Dry Condition (I), 6-hr storm. 

Tatum.dat Case I, Dry Condition (I), 6-hr storm. 

TatumI.dat Case I, Normal Condition (II), 6-hr storm. 

Tatmsls2.dat Case 2, Normal condition, 6-hr storm (combined S l  and S2) 
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LENGTH. ELLVATION FEET 
PLOW CUBIC FEET PER SECOND 
STORAGE VOLGMJ3 ACRE-FEm 
SURFACE AREA 
T M P m m C  

ACRES 
DEGREES PAliRDIHEIT 

- - - - .- -. . - - - - 
m r A . 1  P A m m  NO. 1.92 WAS USED TO FIND TC L R FOR T H I S  BASIN . . . . . . . . . .  
T H I S  BASIN USED RAINFALL R E W C T I f f l  FACTOR OF .977 
RAINTALL DEPTH O F  3.20 WAS SPACIALLY RUKKlEO AS SHC*(N BY THE PB RECORD 
THE FOLLCWIK PC RECORD USED A 6-HOUR rrow wrm A p ~ m w w  NO. OF 1.92 

TIWC DATA FOR INPUI' T I W  S E R I E S  
J X l l I N  15 TIW INF~RVAL IN WINUI-ES 

JXDATE 1 0 STARTINO DATE 
JXTIWC 0 S T A R T I W  T I U E  

-BASIN RUNOFF DATA 

10 M &-BAS I N  CHARACTER I S T I C S  
TAR EA 1.92 SUBBASIN AREA 

PRECIPITATION DATA 

14 PB S lURI I  3.13 BASIN TOTAL PRECIPITATION 

INCR-AL PRECIPITATION PA'ITERN 
.oo .oo .oo .oo .oo .oo .oo 
.oo .oo .oo .oo .oo .oo .oo 
.oo .oo .oo .oo .oo .oo .oo 
.oo .oo .oo .01 .01 .O1 .o 1 
.03 .03 .07 .07 .07 .09 .09 
.05 .02 .02 .02 .01 .01  .01  
.oo .oo .oo .oo .oo .oo .oo 

G R E P l  AND - LOSS RATE 
FFRTL .20 STARTIH:  LOSS 

DTW .25 MLIISTVRE D E F I C I T  
P S I F  4.30 Y G F F I f f i  F R W  SUCTION 

XKSAT .SO m M l A U L I C  C U m J c T I V I T Y  ~- - ~ 

R T I Y P  35.00 PglCQlP I U P E R V I W S  AREA 

C W  M I T u r U P n  
TC .60 T I M  OF CONCCNPRATION 

R .30 SFORAGE C O E F F I C I ~ ~ ~  

-=-ARM VS. T I M ,  11 ORDINATES 
.O 3 .O 5.0 8.0 12.0 20.0 43.0 75.0 90.0 9b .U 

100.0 

UNIT HYDROGRAPH PARAKETERS 
CLARK TC= .60 m, R. .JO m 

SNYDER T P =  .50 HR, CP= .91 

... 
806. b l l .  463. 351. 266. 202. 153. 116. 88. b7 .  

51. 38. 29.  22.  



.............. 
2 2  KK ' R S l  ' 

HYORWRAPH RCUI'ING DATA 

2 4  RS STORAGE ROWPING 
NSTPS 2  NUUEIGR OF SUBREACHES 

I T Y P  FU)Y TYPE OF I N I T I A L  CMIOITION 
Rb 'MIC - 1 . 0 0  I N I T I A L  CMIOITICU 

X .OO WORKING R AND D COEFFICIENI  

NORMAL DEPTH C W L  
ANL , 0 3 5  LEFT OVERBANX N-VALUE 

W H  . 0 3 5  MAIN C-L N-VALUE 
ANR . 0 3 5  RIGHT OWRBANK N-VALUE 

R L U l n  5 2 8 0 .  REACH L- 
SEL , 0 3 4 0  FNERGY S W P E  

E W  .O IUX. ELFX. ?OR STORAGE/WQLOY C A L N U T I O N  

CROSS-SECTION DATA --- ~ ~ p - p  0- --- + ------ MAIN CUAIWEL ------- + --- RIGHT OOVeRBANI: --- 
27 RY ELEVATION 5 . 0 0  5 . 0 0  5 . 0 0  .OO .OO 5 . 0 0  5 . 0 0  5 . 0 0  
26  RX D I S T N E  .OO . 5 0  1 . 0 0  1 2 5 . 0 0  1 3 6 . 0 0  2 5 1 . 0 0  2 5 2 . 0 0  2 5 3 . 0 0  

CUWVI'ED SFORACE-CUl'?LOY-ELNATION DATA 

SPORAGE .OO . 5 5  1 . 5 0  2 . 8 6  4 . 6 1  b . 7 7  9 . 3 3  1 2 . 2 9  1 5 . 6 5  1 9 . 4 1  
CUI'CUW .OO 1 1 . 9 2  4 7 . 7 3  1 1 4 . 0 3  2 1 7 . 3 0  3 6 3 . 6 0  5 5 8 . 5 8  8 0 7 . 6 0  1 1 1 5 . 7 5  1 4 8 7 . 9 4  

ELEVATION .OO .2b . 5 3  . 7 9  1 . 0 5  1 . 3 2  1 . 5 8  1 . 8 4  2 . 1 1  2 . 3 7  

-"PORAGE 2 3 . 5 7  2 8 . 1 3  3 3 . 1 0  3 8 . 4 7  4 4 . 2 3  5 0 . 4 0  5 6 . 9 7  6 3 . 9 4  7 1 . 3 2  7 9 . 0 9  
W F W  1 9 2 8 . 8 8  2 4 4 3 . 1 3  3 0 3 5 . 1 1  3 7 0 9 . 1 3  4 4 6 9 . 3 6  5 3 1 9 . 9 2  6 2 6 4 . 7 9  7 3 0 7 . 9 0  8 4 5 3 . 0 8  9 7 0 4 . 1 2  

ELEVATION 2 . b 3  2 . 8 9  3 . 1 6  J . 4 2  3 . 6 8  3 . 9 5  4 . 2 1  4 . 4 7  4 . 7 4  5 . 0 0  

... WARNING MODIFIED WLS RWTING IUY BE ~ ~ ~ ~ I C A L L Y  LM~ABLE  FOR CUTILOYS BFFYBP~ 6 2 6 5 .  m 9 7 0 4 .  
THE R-ED H Y D R O D M  SlWJLLI BE EXAMINED ?OR OSCILLATIONS OR OWI'FLCUS GREATER TIIN4 PEAK INFLOWS. 
T H I S  CAN BE CORRECTED BY DECRUSING THE T I M  IHFERVAL OR INCREASING STORAGE (USE A U)EICER REACH.) 

PEAK FLOW T I K C  

P W  STORAGE T I n E  

PEAK STAGE T I K C  

r (FEET) IHR) 
2 .  b 9  4 . 5 0  

AVERAGE FUJW 
b  -HR 24-HR 72-HR 24 .92-HR 

IIMImm AVERAGE STAGE 
6-HR 24-HR 72-HR 24.92-HR 

1 . 0 0  . 2 6  . 2 5  . 2 5  

SUB-BASIN 5V82 
6-HOUR RAINFALL, PAlTERN NO. 1 . 9 2  WAS USU) lKl F I N D  TC i R ?OR T H I S  BASIN 
T H I S  BASIN USU) M I N T A L L  R-ION FACFOR OC . 9 7 7  

SUBBASIN RUMFC DATA 

32 BA SUBBASIN C H A R A C T M I W I C S  
T M E A  . 2 5  SUBBASIN AREA 



PRECIPITATION DATA 

STORM 3.13 BASIN TWTAL PRE'IPITATION 

PRECIPITATION PATTERN 
.oo  .oo .oo 
- 0 0  .oo .oo 

CREPl AND N#PT LOSS RATE 
STRTL . l O  STARTIK: W S S  

Ln'H .25  WJISRIRE DEFICIT 
PSIF 4.30 YFITINC F R W  !3KTION 

XKSAT .50  HYDRAULIC CDNOVCTIVI~ 
R T I W  15.00 PERCGW IWWlVIWS AREA 

CLARK UNITCRAPH 
TC .3b TIMC OF CW-TION 
R .26 S T O W E  COEFFICIGW 

ACCliUULATED-AREA VS. TIUE. 1 1  ORDINATES 
.O 5 . 0  lb.O 30.0 b5.0  7 7 . 0  84.0  90.0  94.0  1 7 . 0  

100.0  

UNIT HYDROGRAPH PARAMETERS 
cw TC= .J6 m, R= . 2 b m  
SNYDER TP- .2J  HR. CP= . 5 J  

UNIT HYDROCRAPH 
19 END-OF-PERIOD ORDINATES 

5 5 .  234.  354.  324. 261.  195. 1 4 1 .  102.  74. 

HYDROGRAPH AT STATION S2 

TOTAL RAINFALL = 3.13.  TOTAL W S S  = 1.73, TOTAL EXCESS = 1 . 4 0  

PEAK FLOW TIUE UAXIWVW AVERAGE FLCW 
6 -HR 24-HR 72-HR 24.92-HR 

39 HC HYDROGRAPH COYBINATION 
ICOYP 2 -W OF HYDROGRAPHS TO C-INE 

Y M I m m  AVERAGL CLOY 
6-KR 2 4 - ~ m  72-HR 24.92-HR 

R W I F  SUYURY 
PLOY IN N B I C  FEET PER SCCOND 

TIME IN HOURS. A R M  IN =ARE MILES 

P W  TIME OF A W E  FLOY FOR UAXII(U( PERIOD BASIN PLAXIMI)I TIME OF 
OPCiUTIffl STATION ILOY P W  A R M  aTffiE PLAXSTAGE 

6-HOUR 24-HOUR 72-HOUR 

H Y D R O G W H  AT 
S1 2108.  4.42 364.  92. 88. 1 .92 

R ~ E D  m 
RS1 2048.  4 .50 364. 92. 8 8 .  1 . 9 2  

HYDROGRAPH AT 
52 2b9.  4 .17 37.  9 .  9 .  .25  





Phase 1 

Dry Conditions (AMC I) 

6-hr storm 



L.... .................................... ....................................... 
' FLMD HYDROCRAPH PACKAGE (HE-1) ' 

SEFTO(BCR 1990 

VERSION 4 .O 

RUN DATE 02/23/1495 T I M  Ib:5b:22 ' 

U . S .  CORPS OF ENGINEER:: 

HYDROUCIC ENCINEERING CEWTER 

b0q SECOND STREET 

DAVIS. CALIFORNIA 15bLb 

141bl 75b-I104 

X  X  XXXXXXX XXXXX X  
X  X X  X  X  xx 
X  X X  X  X  
XXXXXXX .YXXX X  xxxxx X  
X  X X  X  X  
X  X X  X  X  X  
X  X  XXXXXXX xxxxx XXX 

THE DEFINITIONS OF VARIABLES -RTIKP- NKl -RTIOR- HAW3 CHANGU) FROW THOSE USED WITH THE 1973-STYLE INPUT STUVCIVRE. 
THE DEFINITION OF -AYSKK- ON RN-CARD WAS CHANGED WITH REVISIONS DATEU 211 SEP 81. THIS IS THE F O R M 7  W S I O N  
NEW OPTIONS: D-RW CUTPLOV S J M E R C ~ E  , SINGLE EVR?I DAMAGE CALNUTION, DSS:YRITE STAGE FREMIPICY, 
D S S : R m  TINE SERIES AT DESIRED C-TION IWERVAL LOSS RATE:GREEN AND AlWT INFILTRATION 
KINDUTIC WAVE: NDI FINITE DIFFUIP(CE ALGORITIQI 

LINE 

H E - 1  INPUT PAGE 1 

ID . . . . . . .  1 ....... 2.......3.......4.......5.......6.......7.......8.......9...... 10 

ID b-hour stolm uslng d r y  condltlons 
ID S2 1s considered to be urban area. The s t o m  size for the watershed 1s 
ID p~cked ro be 2.42. 
IT 5 300 
10 3 

- - 
KM SUB-BASIN -1 
KM 6-HOUR RAIPRALL. PATTERN NO. 1.92 WAS USED TO FIND TC L R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL RCWCTION FACTOR OF ,977 
BA 1.920 
IN 15 
KY RAINFALL DEPl'H OF 3.20 WAS SPACIULY ReOVCED AS S H W  BY THE PB RECORD 

3.128 
THE FOLLOYING PC RECORD USED A b-HOUR STORY WITH A PATTERN No. OF 1.92 

000 ,009 0 1  ,025 .034 .042 .051 .059 .Ob7 
,087 .lo0 .I20 ,161 .249 4 4  .7Ob .a43 .903 
,951 .9b4 .97b ,988 1.000 
,200 .J50 4.300 ,500 35.000 
b25 .315 

0 3 5 8 12 20 43 75 90 
100 

M SUB-BASIN SVBZ 
M 6-HOUR RAINIALL, PATTERN NO. 1.92 WAS USED TO FIND TC L R FOR THIS BASIN 
M THIS BASIN USED RAINYALL RPDKTION F A m R  OF .977 

37 KK CPZ 
3 8 M snu, BLW CUJC-TION mrtn 
J 9 nc 2 

FLMD HYDROZRAPH PACKAGE (HK-1) ' 
SEPTO(BER 1990 

VERSION 4.0 

RUN DATE 02/23/1995 TINE 16:56:22 ' 

' U.S. AMY CORPS OF MINEERS 

' HYDROWIC RXZINEWINC C W T m  

604 SUlOND STREET 

DAVIS. CALIFORNIA 95blb 

(9161 756-1104 



5-hout s r o m  uslng &y conndlt ions 
32 IS  consid.rd t o  be (urban area. T'le srotm size for the w.rtetsherl 1s 
p ~ c k d  t o  be 2.42.  

OVTPUT COUIUOL VARIABLES 
I P W  3  PRIrn C m O L  
I PLOT 0  PLOT C M n a O L  
QSCAL 0 .  HYDROGRAPH PLOT SCALE 

HYDROGRAPH TIME DATA 
M I N  5  M I m E S  IN COWVTATION IWERVAL 

I DATE 1  0  STARTING DATE 
I T I W  0000 STARTING TINE 

NO 300 NUlIBER OF HYDROGRAPH ORDINATES 
NDDATE 2 o WING DATE 
NDTIME 0055 FNDING TIME 
I C W  19 C-Y I U R K  

COMPCTATION IWERVAL .08 H m S  
TOTAL TIME BASE 24.92 HOURS 

PRECIPITATI 
LENGTH, ELWATIOE: 
FLaW N B I C  FEET PER SECMJD 
STURACE V O L W  ACRC-ECm 
SURFACE AREA ACRES 
TPIPERAlURE D E G R E E  FhKRFNHCIT 

-.- --- -  
6-HDlm RAINFALL. PAlT!3RN NO. 1 .92  WAS USED TO FIND 'IT L R FOR THIS BASIN ............... - ....... - ... 
THIS BASIN USED RAINFALL ~!3D&I'lffl FA&JR-OF ,977 
RAINFALL DEPl'H OF 3.20 WAS SPACIALLY R E W C E D  AS SHOUN BY TME PB RECORD 
THE FOLLaYING PC RECORD USED A b-HOUR SPORM WITH A PATTERN No. OF 1.92 

T I W  DATA FOR 1- TIWE SERIES 
JXYIN 15 TIWE I ~ ~ W I V A L  IN MINUTES 

JXDATE 1  0  STARTING DATE 
JXTIUE 0  STARTING TIME 

SUBBASIN RVNOFF DATA 

10 BA 5BBASIN CHARACTERISTICS 
TAR M 1 .92  SUBBASIN AREA 

PRECIPITATION DATA 

14 PB STORM 3.13 M S I N  TOTAL PRECIPITATION 

PRECIPITATION PATTERN 
. o o  . o o  
. o o  .oo 
.oo .oo 
.oo  . o o  
.03 .07 
.02 .02 
.oo . o o  

GREEN WU UWT LOSS RATE 
SIllTL .20 STARTING LOSS 

DTH .35 WISITIIIL DLlICIT 
PSI? 4.30 UCFCING FROKT SUCTION 

=SAT .50 IIYMAOLIC ~ I V I T Y  
RTIYP 35.00 PaRCOrP IYPCRVIWS A R M  

-TED-ARM VS. TIUE. 11 ORDINATES 
. O  3  .O  5 . 0  8 . 0  12.0 20 .0  43 .0  75.0 90.0 96.0 

UNIT HYDROGRAPH P A w M ? r W S  
CLARK TC= . b3 H R .  R= .31 HR 

W Y D E R  TP= . 5LHR,  CP= .90 

UNIT HYDROGRAPH 
25 W-OF-PERIOD ORDINATES 

6 4 .  170.  275.  570.  1346. 2114.  2193.  1855. L4b8. 1125. 
E b 2 .  bbl. 506.  388. 297.  220.  175 .  134.  103 .  79 .  

HYDROGRAPH AT STATION SI 



TOTAL RAINFALL = 3 .  1 3 .  'FOTAL LOSS = 1 . 4 3 .  T X A L  EXCESS = 1.711 

PEAK FIrCY T I Y L  PIAXIKTU AVERAGE FLOW 
b  -HR 24-HR 7 2 - ~ m  24 . I ? -HR 

+ l C F S l  (HRI 
ICFSl  

+ 1 9 ~ 0 .  4 . 4 2  3 4 7 .  L17. 8 4 .  8 4 .  
I INCHES) I .  b 7 9  1 . 6 9 0  I  . b 9 0  1  . b 9 0  

I AC-FTI 1 7 2 .  1 7 3 .  1 7 3 .  173 

CVWULATI'lE AREA : I  .12 SQ I41 

.............. 
2 2 K K  ' R S 1  ' .............. 

ROVPING FROM Sl TO 52 

HYDRffiFAPH ROWING DATA 

24 RS J ~ R A G E  RCUI'ING 
NSTPS 2  MlYBCR OF SVBREACHES 

I T Y P  FLOW TYPE O r  I N I T I A L  CONDITION 
R S M I C  - 1 . 0 0  I N I T I A L  CONDITION 

X . O O  W R K I N G  R AND D C O E F F I C I N  

25 RC N O R N U  DEPTH CHANNEL 
ANL .OJ5 LEFT OVERBANK N-VALUE 

ANCH , 0 3 5  W I N  CHANNEL N-VALUE 
ANR , 0 3 5  RIGHT OVERBANX N-VALUE 

RLKI.n 5 2 8 0 .  REACH LPlGTH 
S E L  . 0 3 4 0  FNERGY SLOPE 

E W  .O I U X .  ELEV. FOR aWRAGE/CUTFLOW CALCULATION 

lECTION DATA ....... W I N  CHANNEL - - - - - - -  + --- RIGHT O V U I r n  - - -  
. O O  . O O  5 . 0 0  5 . 0 0  5 . 0 0  

. 5 0  1 . 0 0  1 2 5 . 0 0  l J b . 0 0  2 5 1 . 0 0  2 5 2 . 0 0  2 5 3 . 0 0  

. a .  

COMPlRED S T O R A C E - O W I & - ~ ~ ~ T ~ I O N  DATA 

STORAGE .OO . 5 5  1 . 5 0  2 . 8 6  4 . b l  6 .77  9 . 3 3  1 2 . 2 9  1 5 . b 5  1 9 . 4 1  
W F L O W  .OO 1 1 . 9 2  4 7 . 7 3  1 1 4 . 0 3  2 1 7 . 3 0  3 6 3 . 6 0  5 5 8 . 5 8  8 0 7 . 6 0  1 1 1 5 . 7 5  1 4 0 7 . 9 4  

ELEVATION .OO . 2 6  .53  . 7 9  1 . 0 5  1 . 3 2  1 . 5 8  1 . 0 4  2 . 1 1  2 . 3 7  

STORAGE 2 3 . 5 7  2 8 . 1 3  3 3 . 1 0  3 8 . 4 7  4 4 . 2 3  5 0 . 4 0  5 6 . 9 7  b J . 9 4  7 1 . 3 2  7 9 . 0 9  
OVTFLCU 1 9 2 8 . 8 8  2 4 4 3 . 1 3  3 0 3 5 . 1 1  3 7 0 9 . 1 3  4 4 b 9 . 3 6  5 3 1 9 . 9 2  b2b4.79  7 3 0 7 . 9 0  8 4 5 3 . 0 0  1 7 0 4 . 1 2  

ELEVATION 2 . 6 3  2 . 8 9  3 .  Lb 3 . 4 2  3 . 6 8  3 . 9 5  4 . 2 1  4 . 4 7  4 . 7 4  5 . 0 0  

"' WARNING '" UODIFIED PULS ROVTING MAY BE NUlIERICALLY UNSTABLE FOR O W F L C U S  B e n t W  b 2 b 5 .  TO 9 7 0 4 .  
THE ROVPED HYDROGRAPH S H W  BE W(AII1NeD FOR OSCILLATIONS OR OVP?LCUS GREATER THAN P L M  I N F U W S .  
?'HIS CAN BE CORRECTED BY DECREASING THE T I Y L  It?l'ERVAL OR INCREASING STORAGE (USE A LONCER REACH.) 

HYDROGRAPH AT STATION R S I  

PEAK FLOW T I H E  

YMI#IY AVERAGE EXORACE 
6-HR 24-HR 72-HR 24.92-HR 

3 .  1 .  1 .  1 .  

I U X I M M  AVERAGE STAGE 
6-HR 24-HR 72-HR 24.92-HR 

. 9 9  . 2 6  . 2 5  . 2 5  

SUB-BASIN SUB2 
b-HOUR RAIHIALL,  PATTERN NO. 1 . 9 2  WAS USED F I h D  TC b R FOR T H I S  BASIN 
T H I S  BASIN USED R A I W A L L  RWUCTION FACTOR OF . 9 7 7  

SVBBASIN RVNOP? DATA 

32 BA aTBBASIN C ~ C T E R I S T I C S  
TAREA . 2 5  SUBBASIN AREA 



PRESIPlTATlON DATA 

SPDRM 1.13 BASIN TOTAL PRECIPITATION 

G R E m  AND AWT W S S  RATE 
m T L  .10 STARTING W S S  

DTH . 3 5  ~ I S R T R E  DEFICIT 
PSIF 4.30 WETl'Iffi PROWC SUCTION 

XKSAT .50 HYDRAULIC CONLSCTIVITY 
RTIllP 15.00 PERCENT IMPERVIWS AREA 

CLARK UNITGRAPH 
TC .I7 TIUE OF CONCR?I'RATION 
R .27 S7URACE COEFFICIE?XT 

ACCUMILATEU-ARL4 VS. T I M ,  1 1  ORDINATES 
.O 5.0 1b.O 10.0 b5.0 77.0 84.0 90.0 94.0 97.0 

100.0 

UNIT HYDROGRAPH PARAYETYlS 
CLARK T= .J7 HR, R= .27HR 
SNYDER TP= .23 HR. CP= .51 

UNIT HYDROGRAPH 
20 PND-OF-PERIOD ORDINATES 

50. 220. 339. 3lb. 262. 200. I4b. 107. 79. 58. 
42. 11. 23. 17. 12. 9. 7. 5. 4. I. ... ... ..a ... ... 

HYDROGRAPH AT STATION 52 

TOTAL RAINFALL = 3.13, TOTAL W S S  = I .84, TOTAL EXCESS = 1.29 

PUI( FLOW TIME 

r [CFSl (HRI 

WUIIILBI AVERAGE FLOY 
21-HR 72-HR 

CVllVUTIM ARM = .25 SQ MI 

.............. 
J7KK : CP2 : .............. 

SHCA BLVD CONC-TION FOINY 

19 HC HYDROGRAPH COYBINATION 
I CMlP 2 W E R  OF HYDROGRAPHS lU COYBINC 

HYDROGRAPH AT STATION CP2 

P W  FLOY TIWE M A X I M  A W L  CLOY 
6-HR 24-HR 72-HR 24.92-HR 

R W F C  S U . U R Y  
CLOY IN CUBIC PER' PER SUlONP 

T I M  IN HOURS, A R M  IN W A R E  NILES 

PEAK TIKE OF AVERAGE FLOY FOR WUIlUY PERIOD BASIN MAXIMUM TIME OF 
OPERATION STATION PLOY PEAK MU STAGE MAXaTAGE 

6-HOUR 24-HOUR 72-HOUR 

HYDROGRAPH AT 
S 1 1970. 4.42 347. 87. 84. 1.92 

HYDROGRAPH AT 
52 246. 4.17 35. 9. 8. .25 





Phase 1 

Dry Conditions (AMC I) 

24-hr storm 



* 0.1. M C O U I O P P I O -  

m m m o I C w ~ c R n  

609 lOCPlD S T R U T  

DAVIS, CALIFOBBIA 95616 

( 9 1 6 )  756-1104 

X  X  XXXXXXX XXXXX X  
X  X X  X  X  XX 
X  X X  X  X  
XXXXXXX XXXX X  xxxxx X  
X  X X  X  X  
X  X X  X  X  X  
X  X  XXXXXXX XXXXX X X X  

T H I S  PROGRAM REPIACES ALL PREVIOUS VERSIONS OF HEC-1 RNOCRJ AS HECl (JAN 711.  HECICS,  HUI lDB.  AND HEClKW 

THE DEFINITIONS OF VARIABLES -RTIUP-  AHD -RTIOR- HAVE C M E D  FRCU THOSE USED WITH W E  1971-STYLE INPLT STRUCNRE.  
THE D E F I N I T I O N  OF -AWSM- ON RW-CAI1D WAS C M E D  WITH REVISIONS DATED 2 8  S E P  8 1 .  T H I S  I S  THE FORTRAN77 VERSION 
~m OPTIONS: DMRCM ~ F L O V  ~ ~ ~ I E R G N E  . SIWLE m DANAGE CWUTION, DSS:YRITE STAGE F R ~ Y .  
DSS:REALl TIWL S E R I E S  AT DESIRED CALCULATION INTERVAL LOSS RATE:GREm AND W INFIL%TION 
K I N O U T I C  WAVE: N E W  F I N I T E  D I F F E R M E  A W R I T W  

L I N E  

I D  2 4 - h o u r  storm u s i n g  dry c o n d i t i o n s  
I D  s a m e  d s s w t i o n s  d a  6 - h o u r  s t o r m  
I T  5 3 0 0  
I 0  3 

M SL 
M !3JB-BASIN SUB1 
M 24-HOUR S C S  TYPE I 1  RAINFALL WAS U S W  TO F I N D  TC L R FOR T H I S  BASIN 
KM T H I S  BASIN USED RAINFALL R ! D U X I O N  FACTOR OF , 9 9 0  
BA 1 . 9 2 0  
I N  1 0  
M RAINFALL D E W  01 3 . 8 0  WAS SPACIALLY REDUCED AS SHCUN BY W E  PB RECORD 
P I  1 7 6 7  

U S W  A 
. O l b  
, 0 8 9  
,283 
. 8 9 1  
, 9 7 2  
, 5 0 0  

24-HR S C S  TYPE I 1  STOW 
, 0 2 2  , 0 2 8  . 0 3 5  
, 0 9 8  , 1 0 9  , 1 2 0  
, 6 6 3  , 7 3 5  , 7 7 2  
. 9 0 2  . 9 1 2  . 9 2 1  
, 9 7 8  . 9 8 4  , 9 8 9  

3 5 . 0 0 0  

PAGE I 

. . l o  

M ! ~ J B I ~ S K N  SUB2 
M 2 4 - H O M  SCS T I P C  I 1  RAINFALL WAS USED TO FIND TC b R FOR T H I S  BASIN 
M 'D I IS  BASIN USED RAINFALL RCLNXTION FACPOR OF , 9 9 0  

I8 K?. C P 2  
3 9  M snm BLW C O N C ~ T I O N  m~tm 
4 0 HC 2 
4 I ZZ l".'"',,"....'.'.....'.".............* ....................................... 

FLCOD HYDROGRAPH PACKAGE ( H E - 1 1  ' 

S E F T W E R  I 9 9 0  

VERSION 4 . 0  

RUN DATE 0 2 / 2 3 / 1 9 9 5  TIWL l b : 5 5 : 2 4  ' 

' U.S .  ARMY CORPS O F  ENGINEERS 

' HYDROLDGIC E t G I N E E R I f f i  C W E R  

6 0 9  SECOND STREET 

DAVIS,  CALIFORNIA 9 5 b I b  

i 9 1 b )  1 5 6 - 1 1 0 4  



M T l T U F  COm'ROL VARIABLES 
I PRHT I P R I m  CCUTROL 
I PLOT 0 P m  C m O L  
QSCAL 0 .  HYDROGRAPH PLOT SCALE 

HYnRf f iMPH T I U E  DATA 
W I N  5 U I M f i E S  I N  COMPIJTATICU INTERVAL 

I DATE 1 0 S T M T I N G D A T E  
I T I U E  0 0 0 0  STARTING T I =  

NO I 0 0  m C R  OF HYDROGRAPH ORDINATES 
NUDATE 2 o WING DATE 
NDTIKE 0 0 5 5  FNDING T I U E  
: c m  1 9  C P I R I R Y  w 

CMIPVTATION INTERVAL .OB HOVRS 
TOTAL T I K E  BASE 2 4 . 9 2  HOVRS 

P X ; L I S H  UNITS  
DRAINAGE A R M  SOUARE MILES 
PRECIPITATION DEPTH INCHES 
LENCTn. ELEVATION FEET 
F L a Y  CVI)IC rLLT PER SECOND 
STORACE VOLUUE ACRE-FEET 
XlRFACE AREA ACRES 
TEnPERA'RTRE DEGRELS I A H R m E I T  

T I U E  DATA FOR 1- T I N E  S C R I C S  
J X Y I N  3 0  T I U E  IUl'WIVAL I N  YINVPKS - - 

JXDATE 1 0 S T ~ T I N G  DATE 
J X T I U E  0 STARTING T I M E  

SUBBASIN RVNOFF DATA 

9 BA SUBBASIN CHARACTERISTICS 
T A R M  1.92 SUBBASIN AREA 

PRECIPITATION DATA 

S m R W  3 .76  BASIN TOTAL P R W I P I T A T I C U  

GREFN AND AJWT LOSS RATE 
. 2 0  STARTING U)SS 

CLARK VNITCRAPH 
TC . 5 8  TIME OF CONCCNFRATION 

R . 2 9  STORAGE C O L l ? I C I W  



ACCVINLATED-AREA VS. T I M .  11 ORDINATES 
.O 3.0 5.0 8.0 12.0 20.0 43.0 75.0 90.0 '2b.r) 

100.0 

UNIT HYDROGRAPH PARAMETERS 
C L U K  = .58 HR, R; .2P HR 
SNYDER TF= .49 HR, CF; .94 

UNIT HYDROGRAPH 
23 END-OF-PERIOD ORDINATES 

72. 194. 340. 792. 1762. 2379. 2208. 1778. 1334. 1001. 
751. 563. 423. 317. 230. 17s. 134. LOO. 75. 57. 
42. 1 2 .  24. 

HYDROGRAPH AT STATION SI 

TOTAL RAINFALL = 3.76. TOTAL LOSS = 1.89, TOTAL UCESS = 1.87 

PEAK FLKW TIME MAXIllVW AVERAGE FLDW 

CVWUUTIVE AREA = 1.92 SQ MI 

HYDRmRAPH R W I N G  DATA 

25 RS STORAGE ROUTING 
NSTPS 2 WUBWI Of OWBREACHES 
ITYP F U W  TYPE 01 INITIAL CONDITION 

RSVRIC -1.00 INITIAL CONDITION 
X .OO VOWING R WD D COEIIICIFNC 

NORIUL DEPTH C m L  
ANL ,035 LEFT OVER8ANK N-VALUE 

ANCH .035 MAIN CHAHnL N-VALUE 
Wm ,035 RIGHT 0- N - V U E  

R- 5280, REACH LPIDI1( 
SEL .0340 CNeRGY SLDPE 

ELWAX . O  MAX. ELEV. FOR STORAGEIOUTFLOV CALCULATION 

CROSS-SECTION DATA 
-.- L E ~  OW --- + ------ WAIN CHANNEL ------- + - - -  RIGHT OV- --- 

2 8  RY ELEVATION 5.00 5.00 5.00 .OO .OO 5.00 5.00 5.00 
27 RX DISTANCE .OO .50 1.00 125.00 136.00 251.00 252.00 253.00 

COMPfJTW STORAGE-OUTFUW-ELEVATION DATA 

STORAGE .OO .55 1.50 2.86 4.61 6.77 9.33 12.29 15.65 19.41 
CUI'IUW .OO 11.92 47.73 114.03 217.30 363.60 558.58 807.60 1115.75 1487.94 

ELEVATION .OO .26 .53 .79 1.05 1.32 1.58 1.84 2.11 2.37 

STORAGE 23.57 28.13 33.10 38.47 44.23 50.40 56.97 b3.94 71.32 79.09 
CUX'FLCW 1928.88 2443.13 3035.11 3709.13 4469.36 5319.42 6264.79 7307.90 8453.08 9704.12 

ELEVATION 2.63 2.89 3.16 3.42 3.bB 3.95 4.21 4.47 4.74 5.00 

... WARNING "' WODICIUD PVLS RCUTINC IUY BE -1CALLY UNSTABLE FOR CUTFLOWS BE'IWEFN 6265. To 9704. 
THE ROUl'm HYDROGRAPH SHOVLD BE W I N E D  FOR OSCILLATIONS OR OTRfUWS GREATER 'RUN PEAK INFLOVS. 
THIS CAN BE CORRUlTED BY DECREASING THE TIlIL [Ul'WVAL OR INCREASING STORAGE (USE A L4XKX.R REACH.] 

HYDRffiRAPH AT STATION RSI 

PEAK F U W  TIIU 

+ iCFSl IHRI 

IIMIMJM AVERAGE C U W  
6-HR 24-HR 7 2 - ~ m  24.92-HR 

PEAK STOlUGE TINE 

PEAK STAGE TINE 

+ IFEETI (HRI 
2.57 12.42 

IIMIMlBl AVERAGE STORAGE 
6-HR 24-HR 72-HR 24.92-HR 

3. I. 1. 1. 

UAXIMGi4 AVERAGE STAGE 
6-HR 24-HR 72-HR 24.92-HR 

.97 .52 .50 .50 

CUMULATIVE AREA = 1.92 SO MI 



.............. 
~ Q K K  s2 . .............. 

SUB-MSIN SUB2 
24-HOUR scs TYPE I I  RAINPALL WAS u s m  TU FIND TC L R FOR THIS BASIN 
THIS BASIN USED RAINFALL RUlVCTION FACTOR Of .q90 

SUBBASIN RUNOFF DATA 

JJ BA b3JBMSIN CHARACTERISTICS 
T M  U .25 0 B M S I N  MU 

PRECIPITATION DATA 

I J  PB STOR)( 3.76 BASIN TOTAL PRECIPITATION 

PRECIPITATION PATTERN 
.oo .oo 
.oo .oo 
.oo .oo 
.oo .oo 
.oo .oo 
.oo .oo 
.oo .oo 
.oo .oo 
.oo .oo 
.oo .oo 
.oo .oo 

OREW AND MFT LOSS RATE 
STRTL . LO STARTING W S S  

DTH .35 I*)ISIVRE DEFICIT 
PSI? 4.30 WElTINC P R W  SUCTION 

=SAT .50 HYDRAULIC CONDUCFIVITY 
RTIMP 15.00 P E R C W  IWPUIVIWS A R U  

C M K  UNITGRAPH 
'IT .35 TIWt OF CONCRllRATION 
R .25 STORAGE COEFFICIW 

ACCUWUUTED-Mm VS. TIME, 11 ORDIK4TF.S 
.O 5.0 16.0 30.0 65.0 77.0 

100.0 

UNIT H Y D R O G W H  P ~ W S  
CLARK lC= .35 HR, R= 
SNYDER TP= .23 HR, CP= 

UNIT HYLlRffiRAPH 
I8 PND-OF-PERIOD ORDINATES 

58. 244. 364. 328. 261. 192. 138. 
37. 26. 19. 14. 10. 7. 5. 

TOTALRAINFALL= 3.76,rOTALLOSS= 2.45.TOTALEXCCSS= 1.31 

P€XK FLOY T I M  IU)(IUUU AVERAGE PLOY 
6-HR 24-HR 72-)(R 24.92-HR 

r (CFSI IHRI 

CVWUUTIVE AREA = .25 SO MI 



............*. 
S H U  B L M  C O K P R a A T l O N  W I K T  

4 0  HC HYDROCRAPH CC+4BINATION 
1 COUP 2 WWBCR OF HYDROCRAPHS TO COUBINE . . . 

HYDROGRAPH AT STATION CP2 

PWK F M  T I M  IWIIWU~~ AVERAGE FW 
b-HR 24-HR 72-HR 24 .92-HR 

+ (CPSI i m t  
lCFSl - - 

r 1 9 2 6 .  1 2 . 4 2  3 3 5 .  1 0 5 .  1 0 1 .  1 0 1 .  
(INCHES) 1 . 4 3 b  1 . 7 9 1  1 . 7 9 2  1 . 7 9 2  

IAC-FT I  l b b .  2 0 7 .  2 0 7 .  2 0 7 .  

CVWUUTIVE AREA = 2 . 1 7  SO UI 

RLMOCF S J l W M Y  
F M  IN CUBIC FEET PER SECOND 

TIUE I N  HOURS. AREA IN SQUARE u I L e s  

PEAK TIME OF AVERAGE FLaV FOR MAXIMUM PERIOD BASIN MAXIUUU TIUE OF 
OPmATION STAT I ON FLaV P U K  MU, STAGE UAX STACE 

b-HOUR 24-HOUR 72-HOUR 

HYDROCRAPH AT 
5 2  2 4 8 .  1 2 . 0 8  3 1 .  9 .  8 .  . 2 5  



Phase 1 

Normal Conditions (AMC 11) 

24-hr storm 



l......................................... ....................................... 
' FU)OD HYDROCRAPH PACKAGE (HEC-11 ' 

VERSION 4.0 

' RUN DATE 02/23/1995 T I M  1b:54:54 ' 

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

U.S. ARMY CORPS OF ENGINEERS 

' HYDROLOGIC ENGINEERING C m E R  

b09 SKONO STREET 

DAVIS. CALIFORNIA 95blb 

I9lbi 75b-1104 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF H K - 1  I(NOCM AS HECl ( J W  73). HKIGS. HEClDB, AND H K I K U .  

THE DEFINITIONS OF VARIABLES -RTIKP- AND -RTIOR- HAVE C W E D  FROY THOSE USED WITH THE 1973-STYLE INPVT STRUClURE. 
THE DEFINITION O? -AYSKK- ON RU-CARD WAS C W E D  WITH REVISIONS M T E D  28 SCP 81. THIS IS THE FORTRAN77 VERSION 
N5l OFTIONS: M C A K  CUT?- -GWC , SINGLE !DlWI' D M G C  CAUWIATION, DSS:WRITE STAGE PRWU?NCY. 
DSS:RPMI T I M  SERIES AT DSSIRCD CAKULATION IKFERVAL UJSS MTE:GRCDI AND ANPT INFILTRATION 
KINFJIATIC WAVE: Har FINITE DI??ERUCC AUORITHY 

Hcc-I INevr PAGE 1 

. . . . . . .  ....... LINE ID 1 2 . . . . . . . 3 . . . . . . . 4 . . . . . . . 5 . . . . . . . 6 . . . . . . . 7 . . . . . . . 8 . . . . . . . 9 . . . . . .  10 

24-hour storm uming normal conditions 
sama assumptlonm as 6-hour storm 

5 300 
3 

s 1 
SUB-BASIN SUB1 
24-HOUR SCS TYPE I1 MINIALL WAS USED TO FIND X b R FOR THIS BASIN 
THIS BASIN USED MINIALL R-ION FACTOR 01 ,990 
1.920 

3 0 
RAINFALL DEPTH O? 3.80 WAS SPACIALLY RELUCED AS SHCUN BY THC PB RKORD 

12 PB 3.762 
13 101 THE FOLLOYIffi PC RECORD USED A 24-HR SCS TYPE 11 SFORU 
I4 PC .OOO .005 ,011 ,016 ,022 .028 ,035 0 4  ,048 ,056 
15 PC .063 ,071 ,080 ,089 ,098 .lo9 ,120 ,133 ,147 . 1b3 
I b PC ,181 .204 .235 ,283 .b63 ,735 .772 ,799 .820 ,830 
17 PC .854 .868 ,880 .891 .902 ,912 .921 .929 ,937 ,945 
I8 PC .952 .959 .965 .972 ,978 .984 ,989 ,995 1 .OOO 
19 LC .200 .250 4.300 .500 35.000 
2 0 UC .567 .283 
21 UA 0 3 5 8 12 20 43 7 5 90 9 b 

29 S2 
3 0 M  IN^ 
3 1 M 2 4 - r n  SCS TTPC I1 RAINALL WAS USED TO FIND X b R ?OR THIS BASIN 
3 2 M THIS W I N  U?RD MINIALL R-ION F A m R  O? ,990 

3 8 IU CP2 
3 9 snm BLW C Q C ~ ~ T I O N  m ~ m  
4 0 HC 2 
4 1 zz L.....,................................... ....................................... 

' FLOOD HYDROGRAPH PACKAGE (HEC-1) ' 
S E F T W E R  1990 

VERSION 4.0 

+ RUN DATE 02/23/1995 TIME lb:54:54 ' 

U.S. WMY CORPS OF ENGINEERS 

' HYDROLOGIC ENGINEERING C M E R  

b0Q SCCOND STREET 

DAVIS. CALIFORNIA 15blb 

(9161 756-1104 



24-hour stom using nolmal condltlons 
S a c  assumptions as b-hout srolm 

W P W T  COWIVOL VARIABLES 
I PrNl' I P R I m  COUTROL 
I P r n  0 P m  C m O L  
QSCAL 0 .  HYDROGRAPH PLOT SCALE 

HYDROGRAPH T I M  DATA 
NUIN 5 U I m K  I N  CCUPWI'ATION INl'CRVAL 

I DATE 1 0 STARTING DATE 
l T I M  0 0 0 0  STARTING T I M  

NO 3 0 0  W E R  OF HYDROGRAPH ORDINATES 

CMPUTATION IUI'ERVAL . 0 0  HOURS 
TOTAL T I M  M S E  2 4 . 9 2  HCURS 

FLOV 
SrORAGE V O W  
SURFACE A R M  

SOUARE UIL&S 
INCHES 
FEET 
CUBIC rccT ren 
ACRE-FEET 
ACRES 

T M P E U m R E  DEGREES FAHREXHEIT 

.............. 
5 KK S l  . .............. 

SUB-BASIN SUB1 
24-HOUR S C S  TYPE I 1  R A I W A L L  WAS USLO TO FIND TC L R FOR T H I S  BASIN 
T H I S  BASIN USED RAINFALL RCLXXTION FACTOR OF .990 
RAINFALL DEPTH OF J . B O  WAS SPACIALLY RWLICED AS snOm au m c  p a  RECORD 
THE r o L L a V I m  FC RECURD usco A 24-HR scs TYPE I I  STORY 

T I M E  DATA FOR INPWT TIME S E R I E S  
JXWIN J O  T I =  INl'CRVAL I N  UIWJl'ES 

JXDATE 1 0 STARTING DATE 
J X T I M  0 STARTING T I M  

SUBBASIN RUNOFF DATA 

SUBBASIN CHARACTERISPICS 
T A R M  1 . 9 2  N B B A S I N  AREA 

PRECIPITATION DATA 

SmRIl  J .76 BASIN TOTAL PRECIPITATICU 

INCRFX?Nl'AL PRECIPITATION PATFERN 
. o o  .oo .oo .oo 
0 0 - 0 0  - 0 0  . o o  

C R E m  AND NWT W S S  RATE 
STRTL . 2 0  STARTING LOSS 

CYTH . 2 5  U O I S N R C  D E F I C I T  
P S I P  4 . 3 0  YETFING FROKF SUCTION ~ ~ 

XXSAT . 5 0  ~ R A U L I C  COMX~CTIVITY 
R T I U P  J 5 . 0 0  PU(CB(T I l l P U I V I W S  ARUI 

C L A M  M I T G R A P H  
rr . 5 7  T I N E  OF CONC-TION 

R . 2 8  STQRADB C O E F ? I C I R ? C  



ACCUUWLATLD-ARW V S .  T I U E ,  I 1  ORDINATES 
.O 3 . 0  5 .0  8 . 0  I ? .  0  20 .0  43 .0  7 5 . 0  90 .0  96.0 

100 .0  

UNIT HYDROCRAPH P M F I ' E F S  
C M K  = .57 HR. R =  . 2 8 H R  

SNYDER T .48 HR, CPI .95 

HYDROCRAPH AT STATION S 1  

P W  FLOY TIWE 

r l C F S l  (HRI 

YAXIM)Y AVERAGE FLOW 
6 -HR 24-HR 72-HR 24.92-HR 

ClJMJtATIVE A R M  = 1.92 SQ MI 

.............. 
R O W I N G  PRCU S 1  TO S2 

HYDROGRAPH RCUl'ING DATA 

STORAGE RCUl'ING 
NSTPS 2  P O E R  OF SVBRLWHCS . *-- 

I T Y P  FLOW TYPE O F  I N I T I A L  CONDITION 
RSVRIC - 1 . 0 0  I N I T I A L  CONDITION 

X .OO W I N G  R AHD D C O E F F I C I W  

NOW D e m  C-L 
ANL .035 LEFT 0- N-VALUE 

ANCH .035 W I N  C m  N-VALUE 
AHR .035 RIGWI' 0- N-VALUE 

S I L  .0340 P R R G Y  SLOPE 
E W  .O YM. CLEV. FOR STORAGE/U?l'FLOY C N J X U T I O N  

C R O S S - S W I O N  DATA --- LEFT 0- --- + ------ *IN C-L --- .--- + --- RIGHT O\rCRBANI( --- 
28 RY ELEVATION 5 . 0 0  5 .00  5 .00  . O O  .OO 5 . 0 0  5 .00 5 .00  
27 RX DISTANCE .OO .50 1 .00 125 .00  136.00 251 .00  252.00 253.00 

-ED STORAOC-OUI'FLCY-ELNATION DATA 

STORAGE .OO .55 1.50 2 .86  4 . 6 1  6 .77 9 .33 12.29 15.65 19.41 
CUl'FLOY .OO 11.92 47.73 114.03 217.30 363.60 558.58 807 .60  1115.75 1487.94 

ELEVATION .OO .26  .53 . 79  L .05 1 .32 1 .58  1.84 2 . 1 1  2 .37  

STORAGE 23.57 28.13 33 .10  38.47 44.23 50 .40  56 .97  63.94 7 1 . 3 2  7 9 . 0 9  
OWTLCU 1928.88 2443.13 3035.11 3709.13 4469.36 5319.92 b264.79 7307.90 8451 .08  9704.12 

ELEVATION 2.63 2 .89  3 . l b  3 . 4 2  3 .68  3 .95  4 . 2 1  4 .47 4 .74  5 . 0 0  

*'. WARNING "' M O D I F I I D  Pm8 ROUCIKI IRI B E  WMERICALLY IRJSTMLE FOR OWFUJWS B w  b2b5. TO 9704.  
rnl imam immmam snwrr, BS auv~m rn O~CILUTIONS on ovrrmis CRMTER m PW IWMS. 
mrs cnn sr coaacmm nr ~ ~ c ~ u s r f f i  mu T x m  I H F ~ V U  OR I N C R ~ ~ I N G  SFORICE (USE A LONG= RLACH.I 

PEAK FLOY T I U  W I M I  AVERACE FLOW 
6  -m 24-HR 72-HR 24.92-HR 

r ICFSI  (HRI 
(CCSI  

+ 1937.  12.42 316.  99.  95. 9 5 .  
IINCHCSI 1.531 1.912 1.913 1.913 

( AC-FTI 157.  196. 196.  196.  

PEAK STORAGE TIME 

+ IAC-FTI IHRI 
12.  12 .42  

W I I M I  AVERACE STORAGE 
b  -m 2 4 - m  72-HR 24.92-HR 

3 .  1 .  1 .  1 .  

PEAK STAGE T I K C  



.............. 
2 q K K  . S2 : .............. 

SUB-BASIN SUB2 
24-HOVR X S  TYPE I1 RAINFALL WAS USED TO FIND TC L R FOR THIS M S I N  
THIS BASIN USED M I W A L L  RELUXION PACTOR OF .990 

SUBBASIN RVHOFF DATA 

33 M SUBBASIN C M C T W I S T I C S  
TAR U .25 SUBBASIN AREA 

PRECIPITATION DATA 

13 PB SII)RII  3.76 BASIN TOTAL PRECIPITATION 

INCR-AL PRECIPITATION PATTERN 
.oo .oo .oo .oo 
.oo .oo .oo .oo 
.oo .oo .oo .oo 
.oo .oo .oo .oo 
.oo .oo .oo .oo 

GRERi AND AYPT W S S  RATE 
STRTL .10 STARTING W S S  

DRI .25 Y)ISNRE DEFICIT 
PSIC 4.  30 WCTI'INC FROKF S[XITIffl 

=SAT .50 IWLlrULnIC CONWCFIVITY 
RTIWP 15.00 PaRCWC IIPCRVIWS AREA 

CLARK UNITGRAPH 
TC .34 TINS OF CMT-TION 
R .25 STORAGE COEFPICIWP 

ACCUMULATED-ARM VS. TINS, 11 ORDINATES 
.O 5.0 16.0 30.0 b5.0 77.0 84.0 90.0 94.0 97.0 

100.0 

. . a  

UNIT HYDROCRAPH PARAMETERS 
CLARK TC= . 3 4 K R ,  R= . 2 5 m  

SNYDER TP= .23 HR. CP= .55 

UNIT WYI)RffiMPH ............... - .. 
18 W-OF-PERIOD ORDINATES 

62. 254. 373. 332. 261. 188. 134. 95.  b8.  
34. 25. 17. 12. 9 .  6 .  5 .  J .  

TOTAL R A I N I U  = 3.76. TOTAL W S  = 2.39, TOTAL EXCESS . 1.38 

PEAK F W  TINE W I M Y  AVUUGE I- 
6-IIR 24-KR 72-KR 24.92-KR . (CFSI Inn) 

(CIS) 



.............. 
S H M  B L M  CONCEM'MTION POINT 

4 0  HC HYDROGRAPH COMBINATION 
I COUP 2 NUWBER OF HYDROc:RAPHS TQ COMBINE 

. . . 

PEAK FLOV 

(CFSI 

+ 2 0 4 4 .  

MAXIllUY AVERAGE FLOV 
24-HR 72-HR 

CUUUL.4TIVE AREA = 2 . 1 7  SQ WI 

RVNOFF -Y 
F M  I N  CUBIC FEET PER SECOND 

T I U E  I N  HOURS. ARM I N  SWARL WILES 

PEAK T I H E  OF AVERAGE F U W  FOR MAXI)(VY PERIOD BASIN MAXIWVY TIME OF 
OPERAT ION STAT I ON F M  PEAK ARM STAGE EUX aTAGE 

C-HOVR 2 4 - i i m  72-1iov~ 

HYDRCGRAPH AT 
52 267.  12.08 3 2 .  9 .  9 .  .25  

2 COMBINED AT 
CP2 2 0 4 4 .  1 2 . 4 2  349.  1 0 8 .  1 0 4 .  2.17 



Case 1 

Dry Conditions (AMC I) 

6-hr storm 



.......................................... ....................................... 
FLOOD HYDROGRAPH PACKAGE IHEC-1) 

VERSION 4.0 

RUN DATE 04/22/1994 TIME 14:40:04 

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

U.S. APMY CORPS OF PICINEERS 

H Y D R O W I C  WCINEERINC C W W  

609 SECCUD STREET 

DAVIS. CALIFORNIA 95616 

(916) 156-1104 

THE DEFINITIONS OF VARIABLES -RTIW- ANO -RTIOR- HAVE C M E D  FRCU THOSE USED WITH THE 1973-STYLE INPWT STRVCIVRE. 
THE DEFINITION OF -A)ISKK- ON RII-CARD WAS cww WITH REVISIONS DATW 28 SEP 81. THIS IS m E  F O R M 7  VERSION 
NEW OmIONS: D M R P U (  CUTPLOY SVBNERGESCE . SINGLE W E N T  DAlUIGE CALCULATION, DSS:YRITE STAGE F R W E S C Y ,  
DSS:READ TIME SERIES AT DESIRED CAUXIATION INTERVAL W S S  RATE:GREPH AND AI(m INFILTRATION 
KINEMATIC WAVE: NE!d FINITE DIFFERPEE AUORITIM 

HEC-1 INPWl' PAGE 1 

LINE 

ID sub-basin 1 has been further divivded into six sub-basins. 03-01-94 
ID ~ h c  cross section for the routing reacher are estimatd from a 2' conocur 
ID map of the area. 
* D I A G W  
IT 5 300 
I0 3 

KK SIB 
Kn SUB-BASIN SIB 
M 6-HOVR RAIMALL, PAmERN NO. 1.73 WAS USED TO FIND TC b R FOR THIS BASIN 
Kn THIS BASIN USED RAINFALL RUlUCl'ION FAClVR or ,982 
BA .230 
T N  15 -.. - -  
M RAIMALL DEPTH OF 3.20 WAS SPACIALLY RUXICED AS S H M  BY THE PB RECORD 
PB 3.142 
Kn THE ?OLUUIffi PC RECORD USED A 6-MOVI( SPORM WITH A PATTWI No. OF 1.73 
PC ,000 .009 ,016 .025 ,034 .042 ,051 .059 ,067 ,075 
PC ,087 .lo0 ,119 1 5  ,242 ,431 ,731 .857 .908 ,941 

UC 
UA 
UA 

KK 
Kn 
RS 
RC 
Flx 
RY 

KK 
Kn 
M 
Kn 
aA 
Ui 
DC 
UA 
u A 

KK 
KM 
RS 
RC 
Flx 
RY 

S1A 
SUB-BASIN S1A 
6-I(OOR RAINALL, PATTERN NO. 1.73 WAS USED TO FIND X L R FOR THIS BASIN 
THIS BASIN USED RAINFALL R-ION FACTOR OF .982 

SIC 
SUB-BASIN SIC 
6-HOOR RAINFALL, PATTERN NO. 1.73 WAS USED TO FIND lT C R FOR THIS W I N  
THIS BASIN USED RAINFALL REDUCTION FACTOR 01 ,982 

100 

CPlC 
ADDITION OF 3 HYDROCRAPHS 

3 



I N r n  
LINE 

KK RCPlC 
Kn R r n I N G  mmn S l E  
RS 2  PLOY -1 
RC , 0 3 5  . 0 3 5  , 0 3 5  3600 , 0 1 7  
RX 0 4 2  7 2  84 1 2 0  1 3 8  1 8 0  2 1 6  
RY 9 8 . 5  4  0  0  4  6  8 

KK S1D 
Kn SUB-BASIN S l D  
IM 6 - ~ m  RAINFALL, PATTERN NO. 1 . 7 3  WAS usm TO FIM) TC L R FOR THIS BASIN 
Kn THIS BASIN USCD RAINQALL REWCTICU PACFOR OF , 9 8 2  
BA , 3 1 0  
LI; , 2 0 0  , 3 5 0  4 . 3 0 0  .SO0 3 5 . 0 0 0  
UC , 3 5 4  , 2 0 0  
UA 0  3  5  8  1 2  20 4 3  7 5  90  96  

KK RSlD 
IM RWTIK: m m n  S I C  
RS 2  PLOY - 1 
Rc . 0 3 5  . 0 3 5  , 0 3 5  
RX 0 36  7 2  

Kn SUB-BASIN S 1 E  
Kn 6-HOUR RAINFALL, PATTERN NO. 1 . 7 3  W A S  USED TO FIND TC b R FOR THIS BASIN 
IM THIS BASIN USED RAIHIALL RCDU~TICU ? m R  OF , 9 8 2  
BA . 5 1 0  
LG . 2 0 0  . 3 5 0  4 . 3 0 0  , 5 0 0  35 .000 
UC . 4 2 9  , 2 3 9  
~ I A  0 3 5 8  1 2  2 0  4 3  7 5  9 0  96  

KK C P l l  
W CCt4C-TION OP 3  HYDROCRAF'HS 
HC 3  

S 1  F  
SUB-BASIN S l F  
6-HOUR RAIHTALL, PATTERN NO. 1 . 7 3  W A S  USED TO FIND TC b R FOR THIS BASIN 
THIS BASIN USED RAINFALL R-IQI F-R OF , 9 8 2  

, 2 8 0  
, 2 0 0  , 3 5 0  4 . 3 0 0  , 5 0 0  35 .000 
4 0  , 2 9 3  

0  3  5  8 1 2  2 0  4 3  7  5  9 0  
1 0 0  

1 0 3  KK C P l P  
1 0 4  HC 2  
1 0 5  ZZ 

( V l  ROVl'INC ( - - -  > I  D I W S I Q I  OR PCMP FLOY 

( . I  C-R ( < - - - I  RFRIRN OF DIVERTED OR RMPUJ PLOY 

CPlC ........................ 
v 
v 

RCPlC 

C P l P . .  . . . . . . . . . .  



Sub-baain 1  has h e n  further divivdd into six sub-basin.. 03-01-94 
The cross section for the routing reaches are estimated from a 2 '  conotur 
map of the area. 

O V T W  -0L VARIMLES 
1 m  3  P R I m  COKIIIOL 
I PLOT 0  PLOT COKIllOL 
QSCAL 0 .  HYDRCGRAPH PLOT SCALE 

HYDROGRAPH TIK% 
M I N  
IDATE 
ITIME 

Nq 
NDDATE 

DATA 
5  

1 0  
0000 

300 
2  0  

MINUTES IN CCUFWl'ATIa ImERVAL 
STARTING DATE 
STARTING TInE 
)ILMI)ER OI WYDRffiIIAPH ORDINATES 
PIDING DATE 

NlTPIUE 0 0 5 5  PIDING TIME 
ICFNT 1 9  CFNIVRY WARI( 

CCUFVI'ATION ImERVAL . 0 8  HOURS 
TOTAL TIKE BASE 2 4 . 9 2  HOURS 

EHGLISH UNITS 
DRAINAGE A R M  SQUARE MILES 
PRECIPITATION DEPTH INCHES 
L-, ELEVATION FEET 
FLOW CVBIC FEET PER SCCOND 
STORAGE VOURlC ACRE-FEET 
SJRFACE A R M  ACRES 
TEUF'EFL4'IME DEGREES INiRPmEIT 

.............. 
6  KK S I B  .............. 

SUB-BASIN SIB 
6-HOUR RAINFALL, PATTERN NO. 1 . 7 3  WAS USED TO FIND TC b R FOR THIS BASIN 
THIS BASIN USED RAIWALL RECUCl'ION FAClVR OF , 9 8 2  
RAINFALL DEPTH OF 3.20  WAS SPACIALLY REWCeD AS SHOWN BY THC PB RECORD 
THC FOLLOWING PC RECORD USUJ A 6-HOUR S T O W  WITn A PATTERN No. OF 1 . 7 3  

1 1  IN TIME DATA FOR I N W  TIKE SERIES 
JXllIN 1 5  TIME ImUIVAL I N  MINUTES 

JXDATE 1  0  STARTING DATE 
J m I M E  0  STARTING TIME 

SUBBASIN RVHOFI DATA 

SUBBASIN CHARACTER ISTICS 
TAREA . 2 3  S U B W I N A R M  

PRECIPITATION DATA 

STORM 3 . 1 4  BASIN TOTAL PRCCIPITATION 

INCR-AL PRCCIPITATION PATTERN 
. o o  .00  .oo .oo . o o  . o o  . o o  . 0 0  . o o  . o o  
. o o  . o o  .oo .oo . o o  .oo  . o o  . o o  . o o  . o o  
.oo .oo  .oo .oo .oo .oo . o o  . o o  . o o  . o o  
.OO .OO .OO . 0 1  .01  . 0 1  . 0 1  . 0 1  . 0 1  . 0 3  
. 0 3  . 0 3  . 06  . 0 6  . 0 6  . 1 0  . l o  . l o  . 0 4  . 0 4  
. 0 4  . 0 2  . 0 2  . 0 2  .O1 . 0 1  .O1 . O O  .OO .OO 
. o o  .oo .oo .oo .oo  . o o  .oo  . o o  . o o  . o o  
. o o  .oo 

G R E m  AND AMPl' W S S  RATE 
STRTL . 2 0  STARTING W S S  
DTH . 3 5  WOISIVUE DEFICIT 
PS IF 4 . 3 0  WETTING IRCUT SUCI'ICU 

XKSAT . 5 0  IiYDIUULlC 'XtKWXIVlTY 
RTIUP 3 5 . 0 0  P E R C M  IUPERVIOOS A R M  

1 9  UC CLARK UNIII;RASH 
'FC . 3 1  T I M  OF CQE-TICU 
R .26 SlORACE COCIFICIM 

2 0  UA K O M J I A T U > - A R M  VS. T I M .  1 1  ORDINATES 
.O 3  .O 5 . 0  8 . 0  1 2 . 0  2 0 . 0  4 3 . 0  7 5 . 0  9 0 . 0  9 6 . 0  

1 0 0 . 0  

WIT nYDRffimn PARMEI-ERS 
C W  ?C= . 3 8  HR. R= . 2 6  HR 
SNYDER TP= . 3 3 H R ,  CP= .74  

W I T  HYDROCIIAPH 
2 0  PID-OI-PERIOD ORDINATES 

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

HYDROGRAPH AT STATION S I B  

PEAK FLOW TInE lUXIMlW AVERAGE FLOW 
6  -HR 24-HR 72-HR 24.92-HR 

r ICFS) (HR) 
(CFSI 

r 2 9 3 .  4 . 2 5  4 3 .  1 1 .  1 0 .  1 0 .  
(INCHES1 1 . 7 2 9  1 . 7 3 8  1 . 7 3 8  1 . 7 3 8  
IAC-PI') 2 1 .  2 1 .  2 1 .  2 1 .  



.............. 
2 2 K K  RSlB .............. 

RCUTING THROU;H S I C  

HYDROGFAPH RCUTING DATA 

NSTP- - . . -. - - . . - . - 
ITYP F U H  TYPE OF I N I T I A  

RSVRIC - 1 . 0 0  INITIAL -IT 
X .OO YOWING R M D  D 

- - 
r 2 NllnB- OF SVBRMCHCS 

L CCNUITION 
ION 

C o c F r I c I e m  

2 5  RC N O W  DEPTH C W E L  
+NL . 0 3 5  LEFT OVWUUNI( N-VALUE 

M H  , 0 3 5  UAIN CHAtUCL N-VALUE 
bNR , 0 3 5  RIGHT N-VALUE 

RLNl'H 2 1 3 8 .  REACH L- 
SEL , 0 2 8 0  P3UICY S W P E  

ELMAX . O  IUX. E L N .  FOR STORACE/CUTFUU CAKUIATION 

CROSS-SECTION DATA --- L E m  O m -  --- + ------ UAIN C m L  - - - - - - -  + --- R I G m  O W L U N K  --- 
2 7  RY ELEVATION 7 . 0 0  1 . 0 0  1 . 0 0  .OO .OO 4 . 0 0  6 . 0 0  2 2 . 0 0  
2 6  RX O I S T M E  . O O  3 6 . 0 0  6 6 . 0 0  9 0 . 0 0  1 2 6 . 0 0  1 5 0 . 0 0  1 6 8 . 0 0  2 2 8 . 0 0  ... 

CCtWWl'CD STORACL-a7TrLaW-ELNATIUJ DATA 

STORAGE . O O  2 . 3 6  5 .33  8 . 9 3  1 3 . 1 8  1 8 . 2 2  2 3 . 9 7  1 3 . 6 7  4 3 . 7 9  5 4 . 1 6  
OUrFLUJI .OO 3 4 5 . 9 5  1 1 7 1 . 3 5  2 4 6 0 . 9 1  4 3 5 9 . 0 6  6 9 2 5 . 2 9  1 0 1 5 4 . 2 2  1 4 9 0 7 . 0 3  2 1 0 5 9 . 2 3  2 8 4 0 2 . 4 4  

ELEVATION .OO 1 . 1 6  2 . 3 2  3  4  4 . 6 3  5 . 7 9  6 . 9 5  8 . 1 1  9 . 2 6  1 0 . 4 2  

STORAGE 6 4 . 7 7  7 5 . 6 3  8 6 . 7 4  9 8 . 0 9  1 0 9 . 6 9  1 2 1 . 5 4  1 3 3 . 6 3  1 4 5 . 9 7  1 5 8 . 5 6  1 7 1 . 3 9  
OVTFLUJI 3 6 8 6 0 . 3 6  4 6 3 8 8 . 1 7  5 6 9 5 6 . 4 4  6 8 5 4 4 . 8 0  8 1 1 3 8 . 8 5  9 4 7 2 8 . 3 8  1 0 9 3 0 6 . 3 0  1 2 4 8 6 7 . 8 0  1 4 1 4 0 9 . 9 0  1 5 8 9 3 1 . 2 0  

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

'.. WARNING MODIFIED POLS ROUTING M Y  BE NUMERICALLY W S T M L E  FOR CUTFLOWS BFIYCW 0 .  TO 1 5 8 9 3 1 .  
TIIE ~ a r r m  m a o c w n  SHOULD BE WINED roa OSCILIATION~ OR m r m s  GREATER THAN PEAK INQLUJIS. 
THIS CAN BE CORRUX'EV BY DECRWING THE TIME IWERVAL OR INCRUISING STORAGE (USE A L-ER RMCH.) 

HYDRffirUPn AT STATION RS1B '.L-r- 
PEAK FLiOY TIME IUXImJBl AVUUCE FLOW 

6 -HR 24-HR 72-HR 24.92-HR 
+ ICPS) IHR) 

I c e s )  
+ 2 8 4 .  4 . 3 3  4 3 .  1 1 .  1 0 .  1 0 .  

(INCHES) 1 . 7 2 9  1 . 7 3 8  1 . 7 3 8  1 . 7 3 8  
IAC-rn) 2 1 .  2 1 .  2 1 .  2 1 .  

PEAK STORAGE TIME 

PEAK STAGE T I M  

r (FEET) (HR) 
. 9 5  4 . 3 3  

IUXIMIII AVERAGE STORAGE 
6-HR 24-HR 72-HR 24.92-HR 

0 .  0 .  0 .  0 .  

M I M A  AVZRAGE STAGE 
6 - M  24-HR 72-HR 24.92-HR 

1 4  . 0 4  .03  . 0 3  

CUllCTUTIVC ARM = . 2 3  S P  MI 

S U B - W I N  S1A 
6-HOVll M I W A L L ,  PATTWI NO. 1 . 7 3  WAS USCD TO FIND K L R FOR THIS BASIN 
THIS BASIN vsm RAINFALL RWCTION QACFOR OF , 9 8 2  

3 2  BA SUBBASIN CHARACI'CRISTICS 
TARW .33 S U B W I N  A R M  

F ' R ~ I P I T A T I O N  DATA 

SmM 3 . 1 4  W I N  TOTAL PRCCIPITATION 

INCR-AL PRECIPITATION PATTERN 
.oo .oo .oo .oo 
.oo .oo .oo .oo 

GREW AND MPl' W S S  RATE 
STRTL . 2 0  STARTING W S S  

DTn . 3 5  llOlSlVRE DEFICIT 
P S I Q  4 . 3 0  YFITING rRCt?T SUSTION 

XKSAT . 5 0  HYDRAULIC cCUUJmIVITY 
R T I W  35.00  PWICFNT IWWIVIOOS ARM 



34 UC CLARK UNI'PGRAPH 
TC . 35  TIIR OF CONCPIRUTION 
R .18 STORAGE COEFFICIW 

35 UA ACCGWLATED-AREA VS. TIIR. 11  ORDINATES 
. O  3.0 5 . 0  8 . 0  43 .0  7 5 . 0  90.0 96.0 12.0 20.0 

100.0 

UNIT HYDROGRAPH PARAIUTERS 
CLARK lV=  .35 HR, R= .18 HR 
SNYDER TP= .3OHR. CP- .94 

UNIT HYDROGRAPH 
14 m-OF-PERIOD ORDINATES 

30.  109.  421.  651. 507.  320. 198.  122.  75 .  
29 .  1 8 .  11.  7 .  

HYDROCRAPH AT STATION S1A 

TCTAL RAINFALL = 3 .14 .  TOTAL W S S  = 1 .40 ,  TOTAL LXCCSS = 1 . 7 5  

PEAK FLCW TIIR W I n l m  AVERAGE FlrOY 
6  -HR 24-HR 72-Hll 24.92-HR 

+ (CFS) (HR) 
(CIS) 

+ 485.  4 .17  61 .  15.  15.  15.  
(INCHES) 1 . 7 3 2  1 . 7 3 9  1 . 7 3 9  1 . 7 3 9  
(AC-PT) 30.  31. 31. 31. 

ClMULATIVE AREA = . 3 3  SQ MI 

.............. 
37KK RSlA .............. 

RCUTING THROUCH SIC 

- . -. - . - - . . - - - -. . - 
NSTPS 2  -ER OF SUBRUCHES 
ITYP F W  TYPE OF INITIAL CONDITION 

RSVRIC -1 . O O  INITIAL CONDITION 
X . O O  WORKING R AHD D COEFFICIW 

N O W  D E r n  c-L 
ANL ,035 LEFT O m  N-VALUE 

, 035  W I N  C-L N-VALUE 
AHR , 035  RIGWl' 0VUUYI)II: N-VAUn 

RLNI1( 2025.  R U C H  L m  
SEL ,0300 m C Y  S W P C  

E W  . O  MAX. ELEV. FOR S l V R A C E / m F W  CALCULATION 

CROSS-SWION DATA --- ~ ~ r n  o m  --- + ------ W I N  C-L - - - - - - -  + - - -  RIGHT OVERBANK - - -  
42 RY ELEVATION 5  . O O  5 .00  5 .00  . O O  . O O  5.00 5 .00  5 .00  
41 RX DISTANCE . O O  .50 1 . 0 0  126.00 136.00 251.00 252.00 253.00 

CCUFA'ED STDIUCE-OWWLCM-ELEVATION DATA 

STORAGE . O O  .20 .55 1  .O6 1 .73  2.54 3.52 4 . 6 4  5 .92  7 . 3 6  
OVTlLCy . O O  10 .45  42.58 102.85 197.47 332.19 512.38 743.12 1029.24 1375 .37  

ELEVATION . O O  .26 .53 .79 1.05 1 .32  1 .58  1.84 2.11 2 .37  

STORAGE 8.95 10 .69  12 .59  14.65 16.86 19.22 21.74 24 .41  27.24 30.22 
C U T F W  1785.98 2265.39 2817.77 3447.19 4157.61 4952.92 5836.87 6813.18 7885.47 9057.32 

ELWATION 2.63 2 . 8 9  3 .16  3.42 3 .68  3.95 4.21 4 .47  4.74 5 .00  

*.. WARNING .'* WODIIIED WLS ROVPIHi M Y  BE -1CALLY IRISTABLE FOR OVPFLOWS B F M R J  197.  TO 9057.  
M E  R m  HYDRQiRARI S- BC M I N U I  ?OR OSCILLATIONS OR OUTFLOWS G R M T U  T I M  P E M  IWLOWS. 
M I S  CAN BE CORIImED BY DDBCRWINO M E  TIHE IWERVAL OR I N C R W I N G  STORAGE (USE A LONGER REACH.) 

HYDRQilUPH AT STATION RSlA 

PEAK FLOW TIWI lUXIIMl AVERAGE F U U  
6  -HR 14-HR 72-Hll 24.92-HR 

+ ICPS) (nR1 
(CFSI 

+ 474. 4 .25  61 .  15 .  15.  15 .  
(INCHES) 1.730 1 .738  1.738 1.738 

(AC-Fr)  30.  31.  31. 31.  

PEAK STORAGE TIHE MAXIMA4 AVERAGE SlVRACE 
6  -HR 24-HR 72-HR 24.92-HR 

CVMlUTIVE A R M  = .33 SQ MI 



SUB-BASIN SIC 
6-HCVR RAINFALL, PAlTCRN NO. 1.73 WAS USED r0 FIND T€ b R FOR THIS W I N  
THIS BASIN USED RAINFALL RFDJ3'ION PACPOR 01 , 9 8 2  

PRECIPITATION DATA 

S'POW 3 . 1 4  BASIN 'POTAL PRECIPITATION 

INCRFME??l'AL PRECIPITATION PA'ITERN 
. o o  . o o  . o o  .oo  . o o  
. o o  . o o  . o o  . o o  .oo 
. o o  .oo .oo . o o  .oo 
.oo .oo .oo . 01  . O 1  
. 0 3  .03  . 0 6  . 0 6  .06  
. 0 4  . 0 2  . 0 2  . 0 2  . O 1  
. o o  . o o  .oo  . o o  . o o  
. o o  .oo  

C R E m  ANZ AI4FT W S S  RATE 
STRTL . 2 0  STARTINC W S S  

DTll .35 MDISIURC DEFICIT 
PSIF 4.30 -1Ui F R m  SWX'ION 

XKSAT . 5 0  m n m r n ~ c  CQIOUITIVITY 
RTIMP 35.00 PWICWT IIIPUVICUS A R M  

ACCVIILILATED-ARM VS. T I M .  I 1  ORDINATES 
. O  3 .0  5 . 0  8 . 0  1 2 . 0  2 0 . 0  43 . O  7 5 . 0  

1 0 0 . 0  

W I T  HYDROGRAPH PARAUn'ERS 
C W  TC= .32  HI, R= . 2 6  HR 
SNYDER TP= . 3 0  HR, CP= .77 

UNIT HYDROCRAPH 
19 P(D-OF-PERIOD ORDINATES 

8 .  3 5 .  1 2 0 .  1 7 6 .  1 4 3 .  1 0 3 .  7 4 .  5 4 .  3 9 .  
2 0 .  15. 1 1 .  8 .  5 .  4 .  3 .  2 .  1. 

HYDROGRAPH AT STATION SIC 

TOTAL RAINFALL = 3.14, W A L  IDSS = 1 . 4 0 ,  TOTAL EXCESS = 1 . 7 5  

PFAK FLOV TIUE UAXIUIJU AVEPAGE 1 U W  
6 -HR 24-HR 72-HR 24.92-HR 

CLRlVLATIM A R M  I .ll SQ I41 .............. 
5 2  K K  CPlC .............. 

ADDITION 01 3 HYDROGRAPHS 

HYDRffirUPn AT STATION CPlC 

CIJUULATIM A R M  = . 6 7  SQ HI 

.............. 
5 5  KK RCPlC . .............. 

ROWl'Iffi THROUGH S1E 

HYDROCRAPH ROWl'INC DATA 

5 7  IS STORAGE ROVTINC 
NSTPS 2  P(LMBER OF SUBRUCHES 



ITYP QW TYPE 01 INITIAL CONDITION 
RSYRIC -1 .00 INITIAL COMIITION 

X . O O  Y)RKIffi R AND D COEF?ICIW 

N O W  DEPTH c-L 
ANL .035 LEFT OVERBANK N-VALUE 

W H  ,035 W I N  C-L N-VALUE 
ANR ,035 RIGHT O W W A N T  N - V m  - ~ 

RLNIH 3600. R m H  L- 
SEL ,0170 PIU(GY S W P E  

E U U X  . O  IUX. ELEV. FOR STORAGE/-QW CAKULATION 

CROSS-SECTION DATA --- L E n  0- --- + ------ W I N  C M L  - - - - - - -  t --- RIGHT OVERBANK --- 
60 RY ELNATION 9.00 8 .50  4 .00  . O O  . O O  4 .00 6.00 8 .00  
59 RX DISTAWE . O O  42.00 72.00 84 .00  120.00 138.00 180.00 216.00 

CCuPt?TED S T O N E - O W ? W - E L N A T I O N  DATA 

STORAGE . O O  1 .48  3.10 4.85 6 . 7 5  8 .78  10 .96  13.27 15.72 18.37 
CUTILaY . O O  58 .41  188.69 377.96 622.76 922.11 1276.11 1685.47 2151.21 2724.73 

ELEVATION . O O  .47 .95 1 .42  1 .89  2 .37  2.84 3 .32  3.79 4.26 

STORAGE 21.50 25.14 29.29 33.95 39.08 44.67 50.72 57.22 63.98 71.65 
O V T Q W  3415.48 4202.95 5100.50 6121.38 7275.86 8568.21 10006.23 11609.31 13438.61 15242.29 

ELEVATION 4.74 5.21 5 .68  6 .16  6.63 7 . 1 1  7 .58  8 .05  8.53 9 . 0 0  

**. W-INC .'* IY)DI?IED WLS ROVI'INC MAY BE MMCRICALLY UISTABLE ?OR CUWLdWS BFNCW 623.  .PO 15242.  
THE R-ED HYDROGRAPH S H W L D  BE W I m  FOR OSCILLATIONS OR OVI.FLCUS GREATER IC P W  INFLIOYS. 

THIS C M  BE CORRECTED BY DECREASING THE TIME IWTCRVAL OR INCRCASINC STORAGE (USE A m E R  REACH.) ... ... ... ... ... 
HYDROGRAPH AT STATION RCPlC 

PEAK FLOW TIHE 
~ - 

+ (CFSI (HRI 
(CIS) 

+ 856 .  4 .33 124.  31.  30. 30.  
1 INCHES) 1.726 1.738 1.738 1 .738  
IAC-?TI 62.  62.  62.  62 .  

PEAK STORAGE TIHE 

PEAK STAGE TIME 

WIIILM A W E  STORAGE 
6  -HR 24-HR 72-HR 24.92-HR 

IUXIMM A W E  STAGE 
6-HR 24-HR 72-HR 24.92-HR 

.51 .13 . l 2  .12 

CUILTUTIVE A R M  = .67 SQ MI .............. 
61KK ' S1D . .............. 

SUB-BASIN S1D 
6-IKOX M I W A L L ,  PAlTEPN NO. 1 .73  WAS USED .PO FIND TC L R FOR THIS BASIN 
THIS BASIN USED RAIPRALL R-ION F m R  OF .982 

SUBBASIN CKARACTCSISTICS 
TAR M .31 SUBMSIN A R M  

PRECIPITATION DATA 

STORM 3.14 BASIN TOTAL PRECIPITATION 

INCRFXQ?TAL PRECIPITATION PATl'WI 
.oo .oo .oo .oo .oo  . o o  .oo . o o  . o o  
.oo .oo .oo .oo . o o  . o o  .oo . o o  .oo 
.oo .oo .oo .oo .oo  . o o  .oo . o o  . o o  
.oo .oo .oo .O1 .01 .01 .01 .01 .01  
. 0 3  .03 .06 .06 .06 . l o  . l o  .10 0 4  
.04 .02 .02 .02 .01 .01 .01  . O O  . O O  
.oo .oo .oo .oo .oo  . o o  . o o  .oo  . o o  

GRLPl AND - W S S  RATE 
STllTL .20 STARTIN W S S  

DTH .35 ~ r o l s m w  DEFICIT 
PSI? 4 .30  VFFFIffi ? R W  SUcrION 

XKSAT .SO HYDRAULIC ~ ~ N O O C F I V I ~  
RTIMP 35.00 P E R C m  IMPERVIOUS A R M  

ACCVMJIATED-ARW VS. TIIIC, 11  ORDINATLS 
. O  3 . 0  5 . 0  8 .0  12.0 20.0 43 .0  75.0 90.0 9 6 . 0  

100.0 

UNIT HYDROGRISH PARAnETeRS 
CIARK m= .35 m. R. .20 HR 
SNYDER TP= .31HR. CP- .88 



UNIT HYDROGRAPH 

1 6  m-OF-PERIOD ORDINATES 
2 5 .  9 0 .  3 4 8 .  5 5 9 .  4 6 6 .  3 1 5 .  2 0 6 .  1 3 5 .  8 9 .  
3 8 .  2 5 .  1 6 .  1 1 .  7 .  5 .  ... ... ... ... ... 

HYDROGRAPH AT STATION S1D 

TWTAL RAINFALL = 3 .  1 4 .  W T A L  W S S  r 1 . 4 0 .  TOTAL LXCUS = 1 . 7 5  

PEAK FLOY TIME IU)(IMM AV,VUUGE ?LIT 
6-HR 24-HR 72-HR 24.92-HR 

CUIWLATIVE AREA = . 3 1  SQ MI 

.............. 
RCUTING THROUGH S1E 

HYDRCCRAPH RCUTING DATA 

72 RS STORAGE RCUTINC 
NSTPS 2 mU( OF SVBRUCHES 
ITYP PLOY TYPE OF INITIAL CONDITION 

RSMIC - 1 . 0 0  INITIAL CONDITION 
X .OO YOMING R AND D COEFFICIEltI 

N O W  DEPTH C W E L  
ANL , 0 3 5  LEfT OVlSSANK N-VAWE 
W H  , 0 3 5  W I N  CHmaJEL N-VALUE 

ANR , 0 3 5  RIGHT OVlSSANK N-VALUE 
R L N M  2 1 3 8 .  R W H  L- 

SLL , 0 1 9 0  W G Y  S W P E  
E W  . O  UAX. ELEV. FOR STORACE/CUTFM CALCUUTION 

CROSS-SECTION DATA --- L E m  O m -  --- + ------ MAIN C-eL ------- + --- RIGHT 0-BANK --- 
7 5  RY ELEVATION 8 . 0 0  6 . 0 0  4 . 0 0  . O O  .OO 8 . 0 0  1 0 . 0 0  1 1 . 0 0  
74  RX D I S T W E  .OO 3 6 . 0 0  7 2 . 0 0  9 6 . 0 0  1 3 2 . 0 0  1 6 8 . 0 0  2 0 4 . 0 0  2 4 0 . 0 0  

-ED SFMUCE-m?W-ELEVATION DATA 

STOIUCE .OO 1 . 1 1  2 . 3 9  3 . 8 5  5 . 4 7  7 . 2 7  9 . 2 5  1 1 . 3 9  1 3 . 8 3  1 6 . 6 3  
CUTFLOY .OO 8 7 . 4 8  2 8 7 . 2 6  5 9 5 . 3 0  981.04  1 4 7 7 . 1 1  2 0 7 7 . 4 1  2 7 9 3 . 7 9  3 7 0 4 . 4 0  4 7 5 9 . 7 5  

ELEVATION .OO . 5 8  1 . 1 6  1 . 7 4  2 . 3 2  2 . 8 9  3 . 4 7  4 . 0 5  4 . 6 3  5 . 2 1  

STORAGE 1 9 . 8 1  2 3 . 3 6  2 7 . 2 7  3 1 . 5 6  3 6 . 2 1  4 1 . 1 9  4 6 . 4 6  5 2 . 0 3  5 7 . 9 7  6 4 . 4 9  
CUTPLOY 5 9 7 8 . 6 2  7 3 7 7 . 0 5  8 9 6 9 . 7 3  1 0 7 7 0 . 4 6  1 2 8 5 2 . 9 5  1 5 4 5 0 . 5 2  1 8 3 0 9 . 7 6  2 1 4 4 0 . 1 8  2 4 8 3 0 . 5 9  2 8 5 3 7 . 4 5  

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

." WARNING MODIFIED RRS RC€?l'ING MAY BE MMCRICALLY UNSTABLE FOR OVl'?LITS B e R n m  8 7 .  TO 2 8 5 3 7 .  
THE RCUTED HYDRCCRAPH SHOVLD BE M I N E D  101 OSCILLATIONS OR CUTPLOYS GREATER TiLAN PEAK INFLOYS. 
THIS CAN BE CORRECTED BY D C C R W I N G  THE TIHE IWI'ERVAL OR INCRWING STORAGE (USE A m E R  REACH.) 

HYDROGRAPH AT STATIQl RSlD 

PEAK PLOY TIUE IUXIMM AVWUGE ?LOY 
6-HR 24-HR 72-HR 24.92-HR 

PEAK STORAGE TIIU 

PEAK STAGE TIHE 

W I W M  AVERAGE STORAGE 
6-HR 24-HR 72-HR 24.92-HR 

0 .  0 .  0 .  0 .  

M A X I M  AVUUGE STAGE 
6-HR 24-HR 72-HR 24.92-HR 

cmnJmTIVE AREA I . 3 1  W MI 

SUB-BASIN S1E 
6-HCUR RAINFALL, PATl'WI NO. 1 . 7 3  WAS USUJ TO FIND lC L R FOR THIS BASIN 
THIS BASIN USED RAINFALL REDUCTION FA-R OF . 9 8 2  

SUBBASIN RUNOF? DATA 

SUBBASIN C W C T E R I S T I C S  
TAREA . 5 1  SVBIUSIN A R M  

PRECIPITATION DATA 



STORM 3 . 1 4  BASIN POTAL PRECIPITATION 

G R E W  AND NWT W S S  RATE 
STRTL . 2 0  STARTIHC W S S  

l?7'H - 3 5  Y)ISlVRE DEFICIT ....... - ... - - -. .... 
PSIQ 4 . 3 0  -1NC 1RCWl' SUCl'ICU 

XKSAT .SO HYDRAULIC -1VITY 
RTIUP 3 5  .OO PERCR?l' IIIPERVIWS A R M  

CLARK UNITGRAPH 
7r . 4 3  TIlW 01 CONCPIlRATICU 
R . 2 4  SR)(UGE C O E I C I C I ~  

ACCGMJIATUJ-MU VS. TIlW. 1 1  ORDIWTES 
. O  3 . 0  5 . 0  8 . 0  1 2 . 0  2 0 . 0  4 3 . 0  7 5 . 0  9 0 . 0  9 6 . 0  

1 0 0 . 0  

W I T  mnffiIUPII P-LRS 
C L A M  Xi . 4 3  HR, R= .24  HR 
PWYDLR TP- . 3 7  HR, CP= . 9 1  

UNIT HYDRffiRAPH 
19 R4D-OF-PERIOD ORDINATES 

2 9 .  8 8 .  2 6 2 .  6 2 4 .  7 8 9 .  6 3 4 .  4 5 2 .  3 1 8 .  2 2 4 .  1 5 7 .  
1 1 1 .  7 8 .  5 5 .  3 8 .  27.  1 9 .  1 3 .  9 .  7 .  

HYDROGRAPH AT STATICU SIC 

P W  FLOW TIME W I M M  AVERAGE 1 M  
6-HR 24 -HR 72-HR 24.92-HR 

r ICFSI (HRI 
(CFS) 

r 6 6 9 .  4 . 2 5  9 5 .  2 4 .  2 3 .  
IINCHESI 1 . 7 3 0  1 . 7 3 8  . %:;a 

( AC-FTI 4 7 .  4 7 .  4 7 .  4 7 .  

CGMJIATIVE AREA = . 5 1  SQ MI 

HYDROGRAPH AT STATION CPlE 

P W  FLOW TIlW lUXIlllM A W L  1LOl 
6-HR 24-HR 72-HR 24.92-HR 

+ ICFSI (HRI 
(CPS) 

+ 1 8 9 4 .  4 . 3 3  2 7 7 .  7 0 .  6 7 .  6 7 .  
(INCHES) 1 . 7 2 7  1 . 7 3 8  1 . 7 3 1  1 . 7 3 8  
(K-IT) 1 3 7 .  1 3 8 .  1 3 8 .  1 3 8 .  

-TIM AREA - 1 . 4 9  SQ MI .............. 
8 8  K K  RCPlE .............. 

RCVPING THRCUGH SlF 

90 RS STORAOL RCVPING 
NSTPS 2  NUQ.~ OF S V B R U C ~ ~ ~  
ITYP 1- TYPE 01 INITIAL CONDITION 

RSVRIC - 1 . 0 0  INITIAL CONDITICU 
x .oo WDUKIHC R AND D C O C C F I C I ~  

N O W L  DEPTH C-L 
M L  , 0 3 5  LEfT OVtRBAM N-VALUE 

ANCH . 0 3 5  M I N  C-L N-VALUE 
ANR , 0 3 5  R I G m  OVUUIAHI( N-VALUE 

RINln 2 2 5 0 .  R U C H  L- 
SEL , 0 1 4 0  m C Y  S W P E  

E m  .O MAX. E L N .  FOR SlORACE/OK?I'?M C W U T I O N  

CROSS-SELTICU M T A  --- L E ~  0- --- + ------ M I N  CIWWEL - - - - - - -  + - - -  RIGHT OVCRBANI( --- 
9 3  RY ELEVATION 1 2 . 0 0  1 0 . 0 0  6 . 0 0  2 . 0 0  .OO 8 . 0 0  1 0 . 0 0  1 1 . 0 0  
9 2  RX DISTANCE .OO 4 8 . 0 0  8 4 . 0 0  1 2 0 . 0 0  1 4 4 . 0 0  1 8 0 . 0 0  2 4 0 . 0 0  2 8 8 . 0 0  



CCUFWI'U) SlOIUCE-OWFLOW-ELEVATION DATA 

STORAGE . O O  .17 .68 1 .53  2.70 4 .15  5 .87  7 .87  10.16 12.72 
OlJTFUW . O O  7.64 48.51 143.03 311.81 560.81 899 .18  1336.76 1883.00 2546.97 

ELEVATION . O O  .63 1.26 1 .89  2.53 3.16 3 .79  4 .42  5 .05  5 . 6 8  

STORAGE 15.56 18.67 22.07 25.77 30.16 35.35 41 .35  48.61 57.17 66 .32  
m ? W W  3400.40 4451.38 5646.69 7038.90 8710.76 10627.37 12804.66 15245.51 18227.79 21727.64 

ELEVATION 6.32 6.95 7.51 8 . 2 1  8.84 9 .47  10 .11  10.74 11.37 12.00 

... WARNING ..* IIDDIIIU) RRS ROVTING M Y  BE -1CALLY M S T M U  ?OR O V T I W S  B m L H  312. TO 21728. 
THE ROVTED H Y D R O G W H  SHOULD BE W I W  ?OR OSCILLATIONS OR CUTFLOWS GREATER THAN P E M  INFWWS. 
THIS CAN BE C O R R ~ E D  BY D~CREASING THE TI= I ~ V A L  OR INCREASING STORAGE (use A m e a  R ~ C H . )  

HYDROGRAPH AT STATION RCPlE 

P E M  FLOY TI= M I M M  A W G E  ? L a  

PEAK STORAGE TIME 

P W  STAGE TIME 

r (FEET) (HR) 
5 .06  4 .33  

WIIIVII AVWUGE STAGE 
6  -HR 24 -HR 72-HR 24.92-HR 

.............. 
94 " ; S l ?  ' .............. 

SVB-BASIN Sl? 
6-HOVR RAINFALL, PATTWIN NO. 1 .73  WAS USED TO FIND 'K L R FOR THIS BASIN 
THIS BASIN USED RAINFALL RCWCTION IAC113R 01 ,982 

SVBBASIN RUNOFF DATA 

SUBBASIN CHARNTCRISTICS 
TARCA .28 SVBBASIN M E A  

PRECIPITATION DATA 

ST0R.U 3.14 BASIN TOTAL PRECIPITATION 

PRECIPITATION PATTERN 
.oo .oo .oo 
.oo  .oo .oo 
.oo  .oo .oo 
. o o  .oo . O l  
.03 .06 .06 
.02 .02 .02 
.oo .oo .oo 
. o o  

G R E m  AND Al4PT W S S  RATE 
STRTL .20 STARTING W S S  

OTH .35 I*)ISlURE DEFICIT 
PSI? 4 .30  YGFFIffi ?ROW7 m I O N  

XXSAT .50 m I C  COWDUCFIVITY 
RTIWP 35.00 P n C W  IMPERVIOUS M C A  

C W  MITCRAPH 
TC .40 TIHE 01 CQT-TION 
R .29 STORAGE C O E 1 I I C I ~  

M X L M J U ~ - M C A  VS. TIME, 11  ORDINATES 
. O  3 .0  5 . 0  8 .0  12.0 20 .0  43 .0  75.0 9 0 . 0 '  96.0 

100 .0  

W I T  HYDROGRAPH P-CRS 
C W  'It= .40 HR. R= .29 HR 
SNYLIER TP= . 36HR,  CP= .77 

W I T  rnROGRAPH 
22 PIO-OF-PERIOD ORDINATES 

14 .  46.  153.  327.  383.  310. 233.  175.  131.  99.  
74 .  56.  42.  31.  24 .  18.  13 .  10 .  8 .  6 .  

4 .  3 .  

HYDROCRAPHATSTATION Sl? 

TVl'AL RAINFALL = 3 .14 ,  TOTAL m S S  = 1.40,  TOTAL EXCESS = 1.75 

P E M  FLOW TI= M I M M  AVERAGE ?UH 
6-HR 24-HR 72-HR 24.92-HR 

+ (CFS) (HR) 
ir.91 \-.-, 

343.  4.25 52 .  13.  13 .  13 .  
(INCHES) 1 .728  1.738 1.738 1 .738  
(AC-PTI 26.  26 .  26 .  26 .  

CWMJIATIVE AREA = .29 SQ MI 



HYDROGRAPH AT STATXU4 CPl? 

IUXIKRI A W L  ?- 
24-WR 7 7 - ~ m  

f INCHES) 
(AC-FT) 

Rum?? s u . u I I Y  
?UY IN CUBIC IEm PtR s- 

TIHE IN HOURS. MYI IN SQUARE MILtS 

PCW TIME O? A W L  F U U  FOR UAXIIUJU PERIOD 
O P m T I r n  STATIQI F U U  P W  

6-IKM 24-110Un 7 2 - ~ m  

-IN HAXIMUM TIME OF 
ARE2 STAGE UAX STAGE 

HYDROGRAPH AT 
SIC 143.  4.17 20 .  5 .  5 .  

3 P O I N U )  AT 
CPlC 114 .  4 .25 125.  31.  30.  

R m L O  TO 
RCPlC 856.  4.33 124.  31.  30. 

Rcul'tD TO 
RSlD 430.  4 .25 58 .  14 .  14 .  

HYDROGRAPH AT 
9 1 1  669.  4 .25 95.  2 4 .  23 .  

Rmm 'FO 
RCPlL 1895 .  4.33 277. 7 0 .  67 .  



Case 1 

Normal Conditions (AMC 11) 

6-hr storm 



1......................................... ....................................... 
FLOOD HYDROGRAPH PACKAGE (HCC-11 . 

SEFTFXEILU 1 9 9 0  

m s 1 O N  4 . o  

RUN DATE 0 4 / 2 2 / 1 9 9 4  TIHE 1 4 : 4 2 : 0 1  ' 

U.S.  MHY CORPS OF ENGINEERS 

HYDRO-IC W I N E E R I N C  CFNTER 

6 0 9  SECONO STREET 

DAVIS. CALIFORNIA 9 5 6 1 6  

( 9 1 6 )  7 5 6 - 1 1 0 4  

~. ~~ 

XXXXXXX XXXX X  xxxxx X  
X  X X  X  X  
X  X X  X  X  X  
X  X  XXXXXXX XXXXX XXX 

THIS PROGRAM REPLACES ALL PREVIOUS VUlSICNS OF HEC-l KNOWN AS HECl ( JAN 7 3 1 ,  HEClCS, HEClDB, AND HEClKb' 

THE DEPINITICNS OF VARIABLES -RTIMP- *HD -RTIOR- HAVE CHANGED FRCU TMOSC USED WITH THE 1973-STYLE INFVI' STR-E. 
THE DEFINITION OF -AIISKK- ON RW-CARD WAS C M C D  WITH R N I S I C U S  DATED 2 8  SCP 8 1 .  THIS I S  THE FORTPAN77 VERSION 
NE!d OFTIONS: D A I I B R U  O L ? T F W  W C P E C  , SINCLE EVR?7 D W E  CNASJLATION. DSS:URlTE MACE FR-Y, 
DSS:RLAD TIXU SERIES AT DESIRED CAUVUTION It?I'LUVAL W S S  RATE:GREP( MJD AHPT INFILTRATION 
KINMATIC WAVE: NEW FINITE D I F r U I O E E  ALGORI'CHII 

HEC-1 I m  PACE 1 

LINE 

ID Sub-basin 1 has h e n  further divivded Into six sub-basins. 03-01-94 
ID The cross section for the routing reaches are escimaced from a 2 '  conotur 
ID map of the area. 
*DIMRU( 
I T  5 300 
I 0  3 

6 KK S I B  
7 W SUB-BASIN S I B  
8 IM 6-HUJR MINQALL, P A l T W I  NO. 1 . 7 3  WAS USED TO FIND TC L R FOR THIS BASIN 
9 w THIS BASIN usm RAINFALL R ~ I O N  FACFOR or . 9 8 2  

10  BA , 2 3 0  
1 1  IN 1 5  
1 2  W RAINQALL DEPTH OF 3 . 2 0  WAS SPACIALLY ReOVCW AS SHCYN BY THE PB RECORD 

PB 3 .142 
IM THE FOLLOYINC PC RECORD USU) A 6-HUJR STOM WITH A PAlTCRN No. OF 1 . 7 3  
PC , 0 0 0  , 0 0 9  , 0 1 6  . 0 2 5  , 0 3 4  , 0 4 2  , 0 5 1  , 0 5 9  . 0 6 7  , 0 7 5  
PC , 0 8 7  . l o 0  , 1 1 9  , 1 5 6  . 2 4 2  . 4 3 1  , 7 3 1  . a 5 7  , 9 0 8  , 9 4 1  
PC . 9 5 3  . 9 6 5  , 9 7 7  , 9 8 9  1 . 0 0 0  
Ui , 2 0 0  , 2 5 0  4 . 3 0 0  . 5 0 0  3 5 . 0 0 0  
UC , 3 8 3  , 2 6 4  
UA 0 3 5 8 1 2  20 4 3  7 5 9 0 9 6  
UA 1 0 0  

RSlB 
RCUTINO THROUiH S I C  

2 FLOW - 1 
, 0 3 5  . 0 3 5  . 0 3 5  2 1 3 8  , 0 2 8  

0 36  6 6  9 0  1 2 6  1 5 0  1 6 8  2 2 8  
7 7 7 0 0 4 6 2 2  

S1A 
SUB-BASIN S l A  
6-HOUR RAIWALL, PATl'CRN NO. 1 . 7 3  WAS USED TO FIND TC L R FOR THIS BASIN 
THIS BASIN USED RAINQALL R-ION ?ACFOR O r  , 9 8 2  

3 3 0  

RSlA 
ROL?TINC THROUGH S I C  

2 FLOW - 1  
, 0 3 5  . 0 3 5  . 0 3 5  2 0 2 5  , 0 3 0  

0 0 . 5  1 126 136 2 5 1  2 5 2  253 
5 5 5 0 0 5 5 5 

KK S I C  
Kn SuB-BASIN S I C  
W 6-HUJR RAIWALL, PATTERN NO. 1 . 7 3  WAS USED TO PIND TC L R FOR THIS BASIN 
Kn THIS BASIN USED RAINQALL R-ION ? A m  OF , 9 8 2  

5 2  KK CPlC 
5 3  IM ADDITION OF 3 HYDROGRAPHS 
5 4  HC 3 



I N r n  
LINE 

NO. 

6 

KK RCPlC 
M ROVFINC moucn SIC 

KK SLD 
IM S V B - W I N  S1D 
Kn 6-HOUR RAINFALL, PATTERN N). 1.73 WAS USU) TO FIND P2 b R FOR THIS W I N  
IM THIS W I N  USED RAIWALL REDUCTION OF .982 

UA 100 

KK RSlD 
M R ~ I K ;  m o w n  SIC 

.... 
M .SU~:BASIN SIC 
IM 6-HOM RAIWALL. PAlTCRNNO. 1.73 WASUSUITO FIND'PC L R FORTHIS BASIN 
IM THIS W I N  USED RAIWALL RCWCTION IACFOR OF ,982 

85 KK CPlE 
86 Kn CONCPnaATIMI O? 3 WYDROCRAPHS 
87 HC 3 

KJI RCPlE 
Kn ROVPINC m o w H  Sl? 
RS 2 lLQY - 1 
RC , 0 3 5  .035 ,035 
RX 0 4 8 84 

KLI SUB-BASIN sir 
IM 6-H(XIR IUIWALL, PATTERN m. 1.73 WAS USED m FIND TC L R FOR THIS W I N  
KLI THIS W I N  USED M I W A L L  RCWCTION ?ACPOR OF ,982 
BA ,280 
LG ,200 ,250 4.300 ,500 35.000 
UC ,404 ,293 
UA 0 3 5 8 12 20 43 75 90 96 

SCHEMATIC DIACRAU OF S T R W  NSlWJRK 

(Vl ROVPING ( _ _ _  21 DIVERSION OR RMP PLOY 

( . I CCUNeCPOR (<---I R E T U R N  OF DIVERTW OR PUllPeD PLOY 

S 1C 

CPlC. ....................... 
v 
v 

RCPlC 

S1D 
v 
v 

RSlD 

S1L 



s u b - b a s i n  1 h a s  b e e n  f u r t h e r  d i v i v d e d  i n t o  s i x  s u b - b a s i n s .  03-01-94 
 he cros* s e c t i o n  f o r  t h e  r o u t i n g  r o a c h e s  a r e  e s t i m a t e d  f r o m  d 2' c o n o t u r  
m a p  o f  t h e  a r e a .  

~ F W '  C m O L  VARIABLES 
I P r n  3 PRINT C m o L  
I P r n  0 P r n  r n 0 L  
Q S C u  0. HYDROGRAPH PLOT SCALE 

................ - ...... 
M I I N  5 IIItwl'ES I N  CCURmATICN I ~ E R V A L  

I DATE 1 0 STARTING DATE 
I T I U E  0000 STARTING T I K C  

NQ 300 W E R  O? HYDROGRAPH ORDINATES 
NDDATE 2 0 P I D I N G  DATE 
NDTIWE 0055 PIDING T I M E  

CCHWl'ATION INTERVAL .08 HOURS 
TOTAL T I U E  BASE 24.92 HOURS 

STORAGE VOUlWL ACRE-?Em 
SVRFACE AREA 
TDIPERATVF!E 

ACRES 
DEGREES FAHRQJMEIT 

SUB-BASIN S I B  
6-HOM R A I W A L L ,  PATTERN NO. 1.73 WAS USED TO FIHD TC b R FOR T H I S  BASIN 
T H I S  BASIN USED R A I W A L L  R-ION FACTOR OF ,982 
PAINFALL DEPTH O F  3.20 W M  SPACIALLY RCDOCED AS S H O W  BY THE PB RECORD 
THE F O L M I N G  PC RCCORD USED A 6-RCUR STORM WITH A PATTERN N o .  OF 1.73 

TIME DATA FOR I m  T I K C  S E R I E S  
J X n I N  15 T I U E  IWTERVAL I N  IIIK7JTES 

J X M T E  1 0 S T A R T I N  DATE 
.%%TIME 0 STARTING T I U E  

SUBBASIN C H M A C T E R I S T I C S  
TAR U .23 SUBBASIN AREA 

PRECIPITATION DATA 

S T O W  3.14 BASIN TOTAL m E C I P I T A T I O N  

INCRMFNTAL PRECIPITATION PATTERN 
.oo .oo .oo .oo .oo 
.oo .oo .oo .oo .oo 
.oo .oo .oo .oo .oo 

G R E W  AND AUFT W S S  RATE 
S m T L  .20 S T M T I N G  U S S  
m .25 m~snme DEFICIT 

P S I ?  4.30 -1NG ?RCUl' SVZTlCH 
XKSAT .50 HYDRAULIC C a 4 U J C T I V I W  
RTIMP 35.00 P C R C W  IMPERVIOOS AREA 

CLARK WNITCFAPH 
TC . 3 8  T I M E  OF CCW-TIOH 

R .26 STORAGE C O E C ? I C I W  

ACZWUIATED-ARM VS. T I U .  11 ORDINATE3 
.O 3.0 5.0 8.0 12.0 20.0 43.0 75.0 

100.0 

UNIT HYDROGRAPH PARAMETERS 
CLUU[ TC= .38 HR, R= .26HR 

SNYDER TP-  .33 HR, CP= .74 

U N I T  HYDROGRAPH 
20 PID-OF-PERIOD ORDINATES 

13. 46. 165. 313. 325. 250. 182. 133. 96. 70. 
51. 37. 27. 20. 14. 10. 8. 5. 4. 3. 

HYDROGRAPH AT STATION S I B  

TOTAL M I N P A L L  = 3.14. 'FOTAL W S S  = 1.31. TOTU EXCESS s 1.83 



HYDROCRAF'H R W I N G  DATA 

STORAGE R W I N G  
NSTPS 2 W E R  OF SVBIIUCHBS 
ITYP I M  TYPE O? INITIAL CCUUITION 

RSMIC -1 .00 INITIAL CCUUITION 
X . O O  WORKING R AND D C O E C I I C I ~  

N O W  D E r n  c-L 
ANL .035 LEFT OVUWNI( N-VALUE 

ANCH ,035 M I N  CHAtUEL N-VAUR 
ANR .035 RIGHT O W R B M X  N-VALUE 

RLNFn 2138. RMCI( LPX;TH 
SEL ,0280 am7CY SLOPE 

E W  . O  IUX. ELEV. ?OR S T O R A O E l W I M  CNDJIATION 

CROSS-SECTION DATA --- L E m  --- + ------ W I N  C m L  ------- r --- RIGHT 0- --- 
ELEVATION 7 .00  7 . 0 0  7.00 .00 .OO 4 .00  6.00 22.00 
DISTANCE . O O  36.00 66.00 90.00 126.00 150.00 168.00 228.00 

... 
C-W STVRAGC-CUITOOW-CLCJATION DATA 

STORAGE . O O  2 .36  5.33 8 .93  13.18 18.22 23.97 33.67 43.79 54.16 
C U C F M  . O O  345.95 1171.35 2460.91 4359.06 6925.29 10154.22 14907.03 21059.23 28402.44 

ELEVATION . O O  1 .16  2.32 3.47 4 .63  5 .79  6 . 9 5  8 . 1 1  9 .26  10 .42  

STORAGE 64 .77  75 .63  86.74 98.09 109.69 121.54 133.63 145.97 158 .56  171.39 
OIn'FLIOW 36860.36 46388.17 56956.44 68544.80 81138.85 94728.38 109306.30 124867.80 141409.90 158931.20 

ELEVATION 11 .58  12.74 13 .89  15 .05  16 .21  17.37 18 .53  19 .68  20.84 22.00 

"* WARNING .'* UODIFIED RTLS RWl'Iffi W Y  BE t(CIWI1CALLY UISTABLE FOR W I M S  BClWEm 0. TO 158931.  
THE R W C D  HYDROGRAPH SHOULD BE UULIINED ?OR OSCILUTIONS OR UJTPLIOWS GRUTUI THAN P e M  INFLIOWS. 
THIS CM BE C O R R C C P ~  BY DECRCISING me TI= IHFERVAL OR IHCRWING m w e  cvse A mere Rucn.1 ... ... ... t.. r-t': 

PEAK FLIOW TIUE 

r ICFS) (HR) 

MAXI- A W E  F M  
24-HR 77-HR 

PEAK STORAGE TIUE 

+ (AC-FTI (HR) 
1 .  4 . 3 3  

PEAK STAGE TIKE UAXIMbl A W E  STACE 
6-HR 24-HR 72-HR 24.92-HR 

CLMJLATIVE AREA = .23 SQ MI 

SUB-BASIN S1A 
6-HUJR I U I N I U .  PAlTERN NO. 1 .73  WAS USCD TO FIHD W L R FOR THIS BASIN 
THIS L W I N  USED R A I W u L  REUJCTION FACTOR or ,902 

SUlYIASlN R m ? ?  DATA 

-IN CHAUACI'ERISTICS 
T A R M  .33 S U B W I N  A R M  

PRECIPITATION DATA 

SPORl4 3.14 BASIN TOTAL PRECIPITATION 

I H C R W A L  PRECIPITATION PATTERN 
.oo .oa  .oo  .oo  .oo 
.oo .oo .00 .oo .oo 
. o o  .oo  .oo .oo . o o  
.oo .oo  .oo  .01 . O l  
.03 .03 .06 .06 .06 
.04 .02 .02 .02 .O1 
. o o  . o o  .oo  .oo  .oo  
. o o  .oo 

C R E m  ANl3 AbPr LDSS RATE - -. . -. - . - - - -. - - . . - - 
STRTL .20 STARTING I13SS 
Dm . 25  IOIS~WUE DEFICIT 
PSI? 4.30 WClTING ? R W  SUCTION 

XKSAT .50 HYDRAULIC CQ(OUCT1VITY 
RTIUP 35 .OO PUICu?l' IKPLRVIOUS A R M  



CLARK UNITGRAPH 
TC .35 T I I U  01 CONCWrRATION 

R .18 STORAGE COCFFICIFNC 

ACCUNUTED-AREA VS.  T I U E ,  11  ORDINATES 
. O  3 .0  5 . 0  8 .0  1 2 . 0  2 0 . 0  43 .0  75.0 90.0 96.0 

100.0 ... 
UNIT HYDROGRAPH PARAMETERS 

CLAM X= .35 HR. Rm .18 HR 
SNYDER TP= .3O HR. CPz  .94 

UNIT HYDROCRAPH 
14 FND-OF-PERIOD ORDINATES 

30. 109.  421. 651.  507.  320. 199.  122.  7 5 .  

HYDROCRAPH AT STATION S l A  

TCl'AL RAINFALL = 3 .14 ,  TWl'AL W S S  = 1 . > I ,  TOTAL EXCESS = 1 .83  

PEAK FLOV T I =  

STORAGE RCUTIffi  
NSTPS 2  PIUQ)ER 01 SUBREACHES 

ITYP FLCY TYPE OF I N I T I A L  CONDITION 
R m I C  -1.00 I N I T I A L  m I T I O N  

X . O O  WRKIffi R AND D C O E F F I C I ~  

40 RC NOiwkL DEPTH C M L  
ANL , 035  LEFT OVERBANX N-VALUE 

ANCH ,035 MAIN C-L N-VALUE 
mR , 035  RIGWT O M  N - V U  

RLND( 2025.  R W H  L- 
S E L  ,0300 mERGY SLOPE 

E W  . O  MAX. E L N .  FOR ~ E / ~ F L a W  C A L N U T I O N  

CROSS-SECTION DATA 
--- L e n  O M  - - -  + ------ W I N  C m L  ------- + --- RIGIfC O V m  --- 

ELNATION 5.00 5.00 5 .00  . O O  .OO 5 .00  5 .00  5 .00  
DISTANCE . O O  .50 1 . 0 0  126.00 136.00 251.00 252.00 253.00 

K U i V T S D  S T O R A G E - W F U T - E L N A T I O N  DATA 

STORAGE . O O  .20 .55 1 .06  1 .73  2.54 3 .52  4.64 5.92 7 .36  
O W l ' F m  . O O  10 .45  41.58 102.85 197.47 332.19 512.38 743.12 1029.24 1375.37 

ELEVATION . O O  .26 .53 . 79  1 .05  1.32 1 .58  1.84 2 . 1 1  2 . 3 7  

2 . 6 3  1 . 8 9  3.16 ELNATION 

UAFJNING * * *  l O D I 1 1 l D  RlLS R m I f f i  HAY BE PIUIWICALLY UJSTMLE FOR CUTFLOYS BFRnW 197. TO 9057. 
m s  R o m m  ~ R O C I W H  s m  BE U U I I I ~  FOR OSCILUTIONS OR WFMS GREATER R(AN PEAK INPUWS. 
THIS CAN BE C O R I I ~ . D  BY DDCIWIND m s  TI- I ~ ~ V A L  OR INCRWINC STORAGE ( u s e  A m e a  amen.) 

PEAK F W W  T I H E  WIM AWPAGE P U T  
6-Hll 24-HR 7 2 - m  24.92-IUI 

( C F S )  (HRI  
(CFS)  

r 496.  4 .25 64 .  1 6 .  16.  16.  
(INCHES) 1.816 1.824 1.824 1.824 

IAC-Pl') 32.  32.  32. 32.  

P m K  STORAGE T I I U  

P W  STAGE TIME 

+ (FEET)  (HR) 
1 . 5 5  4 .25  

M A X I M  A W L  STACE 
6  -HR 24-HR 72-HR 24.92-HR 

.44 . l l  . l l  . l l  



SUB-BASIN S1C 
6-HOM RAIWALL. PATTEPN K). 1 . 7 3  WAS USED TO 1IHD TC L R FOR THIS BASIN 
mrs BASIN usm PAINFALL R-ION r A m R  01 . 9 8 2  

PRECIPITATION DATA 

STORM 3 . 1 4  BASIN m A L  FUKIPITATICN 

I N C R n m m A L  PRECIPITATION PATTERN 
. o o  .oo .oo .oo .oo  .oo  . o o  . o o  . o o  
. o o  . o o  .oo .oo .oo  . o o  . o o  . o o  . o o  

GREW AHD N4PT W S S  RATE 
SlUTL . 2 0  STARTIffi W S S  

DTn . 2 5  m I S 1 M E  DZIICIT 
PSI?  4 . 3 0  WElTIHE ?r)W -1CN 

XXSAT . 50  HYDR4ULIC CCNDUCPIVITY 
R T I W  3 5 . 0 0  PERCFNI lHPCRVICUS M M  

CLMK UNITGRAPH 
TC .32  TIHE 01 CONCQmRATICN 

R . 2 6  STORAGE COC11ICIUtT 

ACCLMVLATU>-ML4 VS. TIUE, 1 1  ORDINCITES 
. O  3 .O 5 . 0  8 . 0  1 2 . 0  2 0 . 0  4 3 . 0  7 5 . 0  9 0 . 0  9 6 . 0  

1 0 0 . 0  

UNIT HYDROGRAPH PARAMETERS 
CLUU: TC= . 3 2  HR, R= .26  HR 
SNYDER TP= . 3 0 H R ,  CP= . 7 7  

HYOROCBAPH AT STATION S I C  

TOTAL RAINFALL = 3 . 1 4 ,  'POTAL W S S  r 1 . 3 1 .  m A L  O(CEsS . 1 . 8 3  

P W  FLOW TIHE IUXII(CM A W G C  FLCU 
6-HR 24-)(R 72-HR 24.92-HR 

+ ICFS)  (nR)  
ICPS) 

1 5 0 .  4 . 1 7  2 1 .  5.  5 .  5 .  
(INCHES) 1 . 8 1 5  1 . 8 2 4  1 . 8 2 4  1 . 8 2 4  

(AC-?TI 1 1 .  11. 1 1 .  1 1 .  

.............. 
5 2  KK . CPlC .............. 

ADDITIQI 01 3 HYDROGRAPHS 

HYOROCrUPHATSTATICN CPlC 

P W  PLOW TIUS W I M M  AVUUCZ FLCY 
6-HR 2 4 - ~ m  7 2 - H R  24.92-143 

+ (CFSI (HR) 
1r.91 

.............. 
5 5  KK . RCPlC .............. 

RCUFIffi THROUGH S I C  



STORAGE Ran ' ING 
NSTPS 2  =WI OF SVBRFACHCS - -..- 

ITYP FI& TYPE OF I N I T I A L  CONDITION 
RSVRIC -1.00 I N I T I A L  CONDITION 

X . O O  WRKING R ANTI D C O C I I I C I M  

N O W  DEPTH ClUEWCL 
ANL .035 LEFT OV- N-VALUE 

ANCH .035 W I N  C-L N-VALUE 
Am .035 RIGHT OVmBANX N-VALUE 

R u n 7 4  3600. R M H  LCWZTH 
S E L  .0170 m c R G Y  SLOPE 

E M  . O  MAX. ELCV. ?OR STORAGE/U?l'FLOY CAlEUIATION 

C R O S S - S m I O N  DATA --- L E ~  0- --- ------ W I N  CHAtWCL - - - - - - -  + --- RIGHT OVERBANK --- 
CLNATION 9.00 8 .50  4 .00  . O O  . O O  4.00 6.00 8 .00  
DISTANCE . O O  42.00 72.00 84.00 120.00 131.00 180.00 216.00 

CQIRfiU) S T O R A G E - W F W - E L N A T I O N  DATA 

STO(UGE . O O  1 . 4 8  3.10 4.85 6 . 7 5  8.78 10.96 13.27 15.72 18 .37  
CUTFLOY . O O  58 .41  188.69 377.96 622.76 922.11 1276.11 1685.47 2151.21 2724.73 

ELEVATION . O O  .47 .95 1.42 1 .89  2.37 2.84 3 .32  3  .79 4  .26 

OrORAGE 21.50 25.14 29.29 33.95 39.08 44.67 50.72 57.22 63.98 71 .65  
m Q W W  3415.48 4202.95 5100.50 6121.38 7275.86 8569.21 10006.23 11609.31 13438.61 15242.29 

ELEVATION 4.74 5 .21  5 .68  6 .16  6.63 7 . 1 1  7 .58  8 .05  8.53 9.00 

* * *  WARNINC * * *  IY)DIQIELl WLS R a n ' I N G  M Y  BE PlLMERICALLY UNSTABLE FOR W C W S  BFRICRl 623 .  Kl 15242.  
THE ROVP~D HYDROGRAPH snoum BE UUIIINU) FOR OSCILLATIONS OR m r m s  GRUTER THAN PW INFLCTS. 
T H I S  CAN BE CORRVTU)  BY D K R W I N C  THE TIME IWERVAL OR INCREASING STJRAGE (USE A LONGER REACH.) ... ... ... .*. ... 

HYDROGRAPH AT STATION RCPlC 

P L W  STORAGE T I H E  

P W  STAGE T I U E  

r (FEET1 (HRI 
2 .33  4 .33  

W I W M  A W E  STORAGE 
6  -HR 24-HR 72-HR 24.92-HR 

1. 0 .  0 .  0 .  

MAXIMM A W E  STAGE 
6-HR 24-HF! 72-HR 24.92-HR 

.52 .13 .13 .13 

SVB-BASIN S1D 
6-HWR M I N I A L L .  P A n W  NO. 1 .73 W A S  USED 'FJ FIHD TC L R FOR T H I S  BASIN 
T H I S  BASIN USED RAIPRALL R-ION FACTOR OF .982 

SVBBASIN RUM)?? DATA 

SVBBASIN CHARNXZUISTICS 
T M U  .31  !XIWASIN M U  

PRECIPITATION DATA 

INCR-AL P R K I P I T A T I O N  PATTERN 
.oo .oo .oo . o o  .oo . o o  . o o  . oo  . o o  . oo  
.oo .oo .oo  . o o  .oo  . o o  . o o  . oo  . oo  . o o  
.oo .oo .oo  . o o  . o o  . o o  . o o  . o o  . o o  . . oo  
. O O  . O O  . O O  . O 1  .01 . 01  .01 .01 .O1 .03 
.03  .03 .06 .06 .06 . l o  . l o  . l o  .04 .04 
.04 .02 .02 .02 .01 .01  .01 . O O  . O O  . O O  
.oo . o o  .oo  .oo  . o o  .oo .oo .oo .oo . o o  
.oo .oo 

- - - - . - . - - 
.20 STARTING W S S  
.25 WDISRlRE D E F I C I T  

4 .30  YGFFIffi IRCWF m I O N  
.50 WKHUULIC C ~ I V I T Y  

35.00 P M C M  IUPWIVIOUS AREA 

CLARK UNITGRAPH 
TC .35  T I r n  OF COHCmn%ATION 

R .20 STOPAGE COEPFICIW 

ACCCIMTUTCD-MU VS. T I H E ,  11 ORDINATm 
. O  3  .O  5 . 0  8 . 0  12.0 20 .0  43 .0  75.0 90.0 9 6 . 0  

UNIT HYDROGRAPH P-ETERS 
CLARK lr= .35 HR, R= .20 HR 

SNYDER T P =  . 3 1 H R ,  CPI .88 



UNIT HYDROGRAPH 
16 W - O F - P E R I O D  ORDINATES 

25 .  90.  348.  559.  466.  315.  206.  135.  89 .  5 8  
38.  25 .  16 .  11. 7 .  5 .  ... ... ... ... t.. 

HYDROGRAPH AT STATION S 1 D  

l V T A L  RAIHPALL = 3 . 1 4 ,  TOTAL W S S  = 1 .31 ,  K T A L  EXCESS = 1 .83  

P M  FLCm T I H E  n A x I M R l  AVERAGE FLOV 
6-HR 24-HR 72-HR 24.92-HR 

r ( C F S )  (HR) 
I C F S )  

+ 456. 4 .17 61 .  1 5 .  15.  15 .  
( INCHES)  1 .819  1.825 1.825 1 .825  

IAC-FT) 30 .  30.  30.  30.  

.............. 
70 KK R S l D  .............. 

RCUTING moucn S I E  

HYDROGRAPH RCUTIHC DATA 

............... 
NSTPS 2 mmem OF ~ U B R U C ~ C S  

I T Y P  F W  =PC O I  I N I T I A L  CONDITICU 
R S M I C  -1.00 I N I T I A L  CONDITION 

X . O O  YDRKING R AND D C O E F F I C I M  

NORMAL DEPlW CWJUTEL 
ANL ,035 L I F T  OVER- N-VAWE 

W H  ,035  W I N  C-L N-VALUE 
AHR ,035 RIGKF OV- N-VALUE 

RLND(  2138.  REACH LFSClW 
S E L  ,0190 CNUIGY S U P E  

ELLUX: .O MAX. ELEV. FOR SPORAGE/CUWLDY CALLVIATION 

CROSS-SCCTION DATA --- L E m  O W B A M (  --- + ------ HAIN C-L - - - - - - -  + - - -  RIGHT OVERBANK - - -  
ELEVATION 8.00 6.00 4.00 . O O  .OO 8 .00  10.00 11.00 
DISTANCE .OO 36.00 72.00 96.00 132.00 168.00 204.00 240.00 

COIIPVPUJ SPOIUCE-OJTPUU-ELEVATION DATA 

STORAGE . O O  1 .11 2.39 3 .85  5 .47  7.27 9 .25  1 1 . 3 9  13 .83  16.63 
C V T F U M  . O O  87 .48  287.26 585.30 981.04 1477.11 2077.41 2793.79 3704.40 4759 .75  

ELEVATION . O O  .58 1.16 1.74 2 .32  2.89 3.47 4 .05  4.63 5 .21  

SlVRAGE 19 .81  23.36 27.27 31.56 36 .21  41.19 46.46 52 .03  57.97 64.49 
CUWLCU 5978.62 7377.05 8969.73 10710.46 12852.95 15450.52 18309.76 21440.18 24830.59 28537.45 

ELEVATION 5 .79  6 .37  6 .95  7.53 8 . 1 1  8.68 9.26 9.84 10 .42  1 1 . 0 0  

"' WAPNING WODIFICD AJLS ROVTING M Y  BE N t U R I C A L L Y  UNSTABLE FOR O J T F U H S  B m W  87.  TO 28537. 
THE ROJTED HYDROGRAPH SHOVLD BE WUII INED FOR OSCILLATIONS OR OJTILOVS GREATER THAN PEAK I N F m S .  
T H I S  CAN BE CORRi?JXU) BY D F C R W I N G  THE T I H E  I U N R V A L  OR I N C R W I N G  STOPAGE (USE A LCNGCF! REACH.) ... ... ... t.. ..* 

HYDROGRAPH AT STATION R S l D  

PEAK FLCV T I I I E  W I M I I I  A-E F U H  
6-HR 24-PR 72-HR 24.92-HR 

+ ( C F S I  INRI 
( C I S )  

+ 450.  4 .25  61 .  15.  15 .  15 .  
( INCHES)  1 .818  1 .825  1.825 1.825 

I K - I P )  30.  30.  10.  30.  

P E W  STORAGE T I K E  W I W U  A-E SPORAGC 
6-HR 24-PR 72-HR 24.92-HR 

+ (AC-?TI ( l o )  
2 .  4 .15  0 .  0 .  0 .  0 .  

P E W  STAGE T I W  

( F E E T )  I n n )  
1 .47  4 .25  

UAXIMRl AVERAGE STAGE 
6-HR 24-HR 72-HR 24.92-HR 

.28 .07 .07 .07 

C m r J L A T I m  AREA = . 3  1  SQ MI .............. 
76 )(1: : S l E  

SUB-BASIN S I E  
6-HCVR RAINFALL, PA'ITEPN NO. 1 .73  W A S  usm TO F I N D  7C 6 R FOR T H I S  BASIN 
T H I S  W I N  USED RAINFALL R-ION I A m R  O F  ,982 

S V B W I N  RUNOFF DATA 

-IN CHARACTERISTICS 
TAREA .51  SVBBASIN AREA 

PRCCIPITATION DATA 

STORM 3.14 BASIN TOTAL PRCCIPITATICU 



IKR-AL PRECIPITATION PAlTCRN 
.oo . o o  .oo . o o  . o o  
. o o  .oo . o o  . o o  . o o  
. o o  .oo .oo . o o  . o o  

G R E W  ANLl MPT W S S  RATE 
STRTL .20 STARTING W S S  

OTn . 25  WOISlURE DEFICIT 
PSI? 4 .30  ~ I N G  IRCUT  ION 

cw utaxnrWn 
TC .43 TIIU 01 CQlCPIlRATION 
R .24 SlnRACL COCFIICImrT 

ACCCTIMIUTCD-ARJIM VS. TIIU, 11  WIDINATES 
. O  3 .0  5 . 0  8 . 0  12.0 20.0 43 .0  75 .0  90.0 96.0 

W I T  HYDROGPAPH PNWEl'ERS 
C W  TC= .43 HR, Ri .24 HR 
SNYDER TP= .37 HR, CP;; .91 

CHIT HYDlCGRAPH 

19 PR)-Or-PERIOD ORDINATU 
29.  8 8 .  262.  624. 789.  634.  452. 318.  224.  157.  

HYDROGPAPH AT STATION S l E  

'IVTAL RAINFALL = 3 .14 ,  ?VTAL W S S  = 1 .31 ,  TOTAL EXCESS = 1.83 

P m  F W  TIUC IUXIMlll AVERAGE FLaY 
6-HR 24-HR 72-HR 24.92-HR 

r (CFS) ( H R I  
(CFS) 

+ 702 .  4 .25  100.  25 .  24. 24 .  
(INCHES) 1 .817  1 .825  1.825 1 .825  

( AC-FT) 49.  50 .  50. . 

.............. 
85 KK C P l E  

87 HC HYDROGRAPH -INATION 
ICOlIP 3 m C R  01 HYDROGRAPHS .Po COIOINE 

H Y D R O C W  AT STATION CPlE 

P m  F W  TIIU 

(CFSI (HR) 

S'mRAGL m 1 H 3  
NSTPS 2  
ITYP PLOY 

RSVIIIC -1 . O O  
X .oo 

N O W  D E r n  c-L 
ANL .035 

AtJCH .035 
Am , 035  

RLNRl 2250.  
SEL ,0140 

E W  . o  

m E R  01 SVBIIMCHca 
TYPE 01 INITIAL CONDITION 
INITIAL CONDITICU 

VORKINO R AND D COE11ICICNP 

L L n  0- N-VALLIE 
W I N  CHAHRL U-VALUE 
R I W  OVERBMU U-VALUE 
R W  LQ(QDI 
P R I l C Y  S W P E  
IUX. E L N .  FOR S T O R A G E I C U W W  CALCUUTION 

C R C S S - 9 ~ I C I I  DATA .................. --- L e n  0- --- + ------ WIN C W L  - - - - - - -  + - - -  RIGHT OVERBANK --- 
ELEVATION 12.00 10.00 6.00 2.00 . O O  8.00 10.00 11.00 
DISTANCE . O O  48.00 84.00 120.00 144.00 180.00 240.00 288.00 



KUPWWD STORAGE-WFLOY-ELWATICU DATA 

STORAGE .OO . 1 7  . 6 8  1 . 5 3  2 . 7 0  4 . 1 5  5 . 8 7  7 . 8 7  1 0 . 1 6  1 2 . 7 2  
OVPFLOY .OO 7 . 6 4  4 8 . 5 1  1 4 3 . 0 3  3 1 1 . 8 1  5 6 0 . 8 1  8 9 9 . 1 8  1 3 3 6 . 7 6  1 8 8 3 . 0 0  2 5 4 6 . 9 7  

ELEVATION .OO . 6 3  1 . 2 6  1 . 8 9  2 . 5 3  3 . 1 6  3 . 7 9  4 . 4 2  5 . 0 5  5 . 6 8  

ELEVATION 6 . 3 2  6 . 9 5  7 . 5 8  

**. WARNING *.* I O D I I I U )  PULS R W I N G  MY BE NUURICALLY MSTABLE FOR M F L O Y S  EElWEP1 3 1 2 .  10 2 1 7 2 8 .  
THE R W C D  HYDROGRAPH SHCULD BE EXANINCU POR O S C I L U T I C N S  OR OVTFLOYS GRMTeR THAN PFAK INPWWS. 
T H I S  CAN BE CORRECTED BY D E C R W I N G  THE T I M  IHPWIVAL OR INCRUSING STORAGE (USE A LONGER RUCH.1  

HYOROGRAPH AT STATION RCPlE  

P G M  PLOY T I I U  

+ (CFS1 (HRO 
(CFSI  

r 1 9 9 7 .  4 . 3 3  2 9 0 .  7 3 .  7 0 .  7 0 .  
(INCHES) 1 . 8 1 2  1 . 8 2 5  1 . 8 2 5  1 . 8 2 5  

IAC-PT) 1 4 4 .  1 4 5 .  1 4 5 .  1 4 5 .  

PCAU STORAGE TIME 

P G M  STAGE TIUC l U X I M M  A W C E  STAGE 
6-WR 24-HR 72-HR 24 .92-HR 

+ (FEETI  (HR) 
5 . 1 6  4 . 3 3  1 . 8 6  . 5 0  . 4 8  .4  8  

CVWIATIVE M U  = 1 . 4 9  SQ MI 

.............. 
94 KK . S l P  .............. 

SUB-BASIN 511 
6-HWR RAINTALL, PATI'CRN HO. 1 . 7 3  W A S  USED TO FIND TC b R FOR T H I S  BASIN 
T H I S  BASIN USED RAIPRALL R-ION FACPOR OF , 9 8 2  

SUBBASIN RUK)FF DATA 

SUBBASIN CHWACTUIIPFICS 
T M M  .28 SUBBASIN MU 

P R W I P I T A T I O N  DATA 

S T O M  3 . 1 4  PASIN TOTAL PRECIPITATION 

INCREMFNFAL PRECIPITATION PATl'CRN 
.oo  .oo .oo .oo .oo 
.oo .oo .oo .oo .oo 
.oo .oo .oo .oo .oo 
.oo .oo .oo .O1 . 0 1  
- 0 3  . 0 3  . 0 6  . 0 6  . 0 6  

G R E m  AND AI(PT LOSS RATE 
STRTL . 2 0  STARTING LOSS 
DTH . 2 5  H O I S N R E  D W I C I T  

P S I F  4 . 3 0  VFlTING F R W  SUCTION 
XXSAT .SO IWDMULIC C Q I O V C T I V I n  
RTIUP 35 .OO PEnCR?C IWPEnVIOOS ARM 

AEmmIATLD-ARU VS. TIM#. 1 1  ORDINATES 
.O 3 . 0  5 . 0  0 . 0  1 2 . 0  2 0 . 0  4 3 . 0  7 5 . 0  9 0 . 0  9 6 . 0  

1 0 0 . 0  

W A L  RAINQALL = 3 . 1 4 ,  lVTAL LOSS = 1 . 3 1 .  TOTAL EXCESS = 1 . 8 3  

PFAK FLOY T I U E  W I I I U I  AVERAGE PLOY 
6-HR 24-HR 72-HR 24 .92-HR 



.............. 
103 KK . CPI? .............. 

/CIS) 
+ 2339. 4.33 345. 87. 84. 84. 

(INCHES) 1.812 1.825 1.825 1.825 
(AC-QT) 171. 172. 172. 172. 

CVMlUTItn ARM = 

P W  
STATION F W  

TINE O? AVERAGE ?Lad ?OR UAXII*lll PKRIOD 
PEAK 

6-HOUR 24-HOUR 72-HOUR 

BASIN IUXII(UY TIME OP 
MFA STAGE MAX STAGE OPERATION 

HYDROGRAPH AT 

ROVPED m 

HYDROGRAPH AT 

R W ~ D  m 

HYDROGRAPH AT 

3 COnaINeD AT 

R W E D  TO 

SIC 150. 

CPlC 928. 

RCPlC 900. 

HYDROGRAPH AT 

R W W  r0 

SIC 702. 

CPlC 1918. 

RCPlL 1997. 

HYDRUZRAH AT 
Sl? 360. 4.25 55. 14. 13. 

2 -1- AT 
CPl? 2339. 4.33 345. 87. 84. 



Case 2 

Normal Conditions (AMC 11) 

6-hr storm 



.......................................... ....................................... 
FLOOD HYDROCRAPH PACKAGE (HEC-11 ' 

9EPTmC.R 1990 

VERSION 4.0 

RUN DATE 03/02/1995 T I M  lb:35:15 ' 

U.S. ARlW CORPS OF ENGINEERS 

HYDROLOGIC ENGINEERING CENTER 

b09 SECOND b?TREET 

DAVIS, CALIFORNIA 95b1b 

191b) 75b-1104 

X X X X X X X X X  xxxxx X 
X X X  X X XX 
X X X  X X 
XXXXXXX XXXX X xxxxx X 
X X X  X X 
X X X  X X X 
X X XXXXXXX XXXXX XXX 

THIS PROCRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 I(NOCM AS HECl (JAN 73). HECIGS, HECIDB, AND HUIIKW 

THE DEFINITIONS OF VARIABLES -RTIUP- AND -RTIDR- HAVE CHANGED PRCU THOSE USED WITH THE 1973-STYLE INPUT STRVCRIRE. 
THE DEFINITION OF -AWSW- ON RU-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FOR-77 VERSION 
NEW OPTIONS: D A H B R M  OVTFLOV SUBWERGWE , SINGLE DANAGE CALCULATION, DSS:YRITE STAGE FRePUDXIY, 
DsS:RFAD TIME SERIES AT DESIRED CAUVLATION INI'ERVAL W S S  RATE:GREPI AND AXPT INFILTRATION 
KIN&~~C WAVE:NEY FINITE DIFFWIFXKE ALGORITHM 

LINE 

1 
2 
J 
4 

5 
b 

ID TARIW WASH PRWFCT SUB-AREAS 1 AND 2 COYBINED - 2/9/95 
ID IOOYR-6HR STORY = 3.20.. ASSMCD NORMAL CONDITION W/ Dl'HETA=0.250 
ID STORY SIZE = 2.28 W. MI (TOTAL ARM1 
ID HYOROCRAPH PLOT FOR 5 DRR?l'ION BASIN SITES ('.DSSI 
'DIAGRAM 
IT 2 21FEB95 0000 300 
I0 3 

IN 15 
M RAINFALL DEPTH OF 3.20 WAS SPACIALLY REUXED AS SHOCM BY THE PB RECORD 

USED A 6-HOUR STORY WITH A PATTERN NO. OF 1.88 
.025 ,034 ,042 ,051 .059 .Ob7 
.lbO .248 .I42 .711 .84b .904 
.988 1.000 
,500 35.000 

8 12 20 4 3 75 90 

-. 
2 4 M R O ~ I N G  m o w n  SIC 
') 9 R S  3 P U Y  -1 

PAGE 1 

. 9  . . . . . .  10 

KK SIC 
KM SUB-BASIN SIC 
BA .110 
V. .200 ,250 4.300 ,500 35.000 
k ,329 ,265 
u A 0 3 5 8 7 5 9 0 9 b 12 20 43 
UA 100 

HUI-1 INPW PAGE 2 

LINE 

49 KR CPlC 
5 0 M ADDITION OF 3 HYDROGRAPHS 



IUI P O T m I A L  D E T m I O N  BASIN SITE I 
HC 3 
ZW A=CPlC C=FU)W F = C U  

RCPlC 
ROUTING THROUGH 

5 F r n  
.035 ,035 

0 42 
9 8.5 

KK SlD 
M SUB-BASIN SID 

KK RSlD 
M ROUTING THROOGH SIE 
RS 3 PLOY - 1 
RC ,035 .035 .035 2138 .019 
RX 0 3 72 96 132 lb8 204 240 
RY 8 b 4 0 0 8 10 I1 

.... 
Kt4 S ~ ~ ~ S I N  SlE 
BA .510 
LG .200 ,250 4.300 ,500 35.000 
VC .433 ,242 
ll. 0 I 5 B 12 2 0 I 3  7 5 90 9 b 

KK CPlE 
IM CONCFtWRATtON OF 3 HYDROCRAPHS 
Kt4 P O T m I A L  D F T m I O N  BASIN SITE 2 
HC 3 
ZW A=CPlE C=FLCU F = C U  

RS 3 FLOY - 1 
RC ,035 0 5  ,035 2250 .Ol4 
RX 0 4 8 84 120 144 180 240 288 
RY 12 10 b 2 0 8 10 11 

H K - 1  INPUT 

LINE 

KK SIP 
M SUB-BASIN Sl? 
BA ,280 
LC .200 .250 4.300 ,500 35.000 
UC ,413 .I00 
UA 0 3 5 8 12 20 43 75 90 Q b 

KK ZPlF 
IM POTENI'IAL D C T M I O N  BASIN SITE 3 
nc 7 

ZW A=CPlF C-FLIW F = C U  
mu OF PRWIWS HK-1 ~ D E L  FOR me.1 - M 

KK RCPI 
RS 2 PLCU -1 
RC .O35 .03 .035 1100.0 0.0009 
RX 0 30 bO 90 120 150 180 210 
RY 5 3 1 0 0 1 3 5 

KK CPZAl 
M -In AT 4OTH STREET 
M POTWIN,  D a W I O N  BASIN SITE 4 

RCP2l 
2 PLOY - 1 

,035 .03 ,035 L3bO .Olb2 
0 30 40 50 70 80 110 130 
8 b 2 0 0 2 4 b 

KK C P 2 a  
M CCUBIN!J AT F M O L  DRIVE (NO DIVERSION AS PER FIELD INSPLCFIONI 
nc 2 

HdC-1 INFTJT PAGE 4 

. . . . . . .  ....... ID 1 2 . . . . . . . 3 . . . . . . . 4 . . . . . . . 5 . . . . . . . b . . . . . . . 7 . . . . . . . 8 . . . . . . . 9 . . . . . .  10 LINE 

KK RCP22 
RS I PLOY -1 



S2B 
SUB-BASIN S2B 
0.027 
0.100 0.250 4.300 0.400 15.000 
0.246 0.221 

0 5 16 3 0 5 77 

S2C 
SUB-BASIN S2C 
0.028 
0.100 0,250 4.300 0.400 15.000 
0.250 0.211 

0 5 16 30 b5 77 
100 

CP2C 
CROSSIN THRU VIA ESTRELLA ALI- 

2 

l b2 
1b3 
164 
1 b5 
lbb 

KK RCP2C 
RS 2 FLOY - I  
RC ,035 .03 .O35 1040.0 0.0144 
RX 0 50 70 LOO 120 130 

84 9 0 94 97 

PAGE 5 

... 7 ....... 8.......9...... 10 

KK RCPDI 
RS 3 Fund - 1 
RC ,035 .O3 ,035 2059.0 0.0107 
RX 0 30 4 0 90 100 100.5 

M SVB-BASIN S2E -. - - - -  ~ 

BA 0.033 
ffi 0.10 0.250 4.300 0.400 20.000 
K 0.361 0.443 
U A 0 5 16 30 65 77 

M CP2C 
Kt4 AT SHM DLVD, m I U  D C l ' ~ I O N  BASIN SITE 5 
HC 2 
ZY A S 4  C=QLOY P = C U  

S2Q 
M SUB-BASIN s!? 
M 0.008 
LO 0.100 0.250 4.300 0.400 15.000 
CB2 0.225 0.318 
m 0 5 16 30 b5 77 

u RCP? 
RS 2 QLOY -1 
RC .035 .03 ,035 1144.0 0.0105 
RX 0 10 15 35 50 6 5 

S2C 
SUB-BASIN S2G 
0.189 
0.150 0.250 
0.396 0.217 

0 3 

LINE 

KK CPI 



INWT 
LINE 

NO. 

2 1 1  KM AT 44TH STREET IWI'WISECTION 
2 2 0  tic 3 

22 6 KK S2H 
i 2 7  KM SUB-BASIN S2H 
2 2 8  0 . 0 4 9  
2 2 9  ffi 0 . 1 0 0  0 . 2 8 0  3 . 2 0 0  0 . 4 9 1  1 5 . 0 0 0  
2 3 0  VC O . l b 3  0 . 1 9 6  
2 3  1 LI A 0 5 1 b 3 0  65 7 7  8 4  9 0  9 4  97  
2 3 2  VA 1 0 0  

2 4 b  KK CP3 
247  K11 AT TA'RRI B L M  
2 4 8  nc 2 
2 4 q  ZZ 

I V I  R W I N C  ( - - - , I  DIYeRSION OR RlYP FLOW 

I .  I C W E C P O R  (. - --  I RETURN OC DIVERTED OR RMPCD FLOW 

S I C  

CP1C ........................ 
v 
J 

RCPlC 

C P I F . .  .......... 
v 
v 

RCFI 



CP2DI . . . . . . . . . . . . . . . . . . . .  
v 
v 

RCPDI 

S2 F 
v 
v 

RCPP 

. . . . . . . . .  24b CPJ 

. . . a  I RVNOFF ALSO CCUPUl'ED AT THIS LCCATION .......................................... ....................................... 
F m D  HYDROGRAPH PACKAGE IHEC-1) ' 

SEPl'UBWI 1990 

VERSIMI 4 .o 

RUN DATE 03/02/1995 TINE 16:35:15 

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

' U . S .  ARJIT CORPS OF =INEMS 

HYDROLOGIC PIGINFXRING CENTER 

b09 SUlOND oTREET 

DAVIS, CALIFORNIA q5b1b 

(S161 756-1104 

TATW w n  mwm m-ARMS 1 AHO 2 COM)INED - 2/9/95 
100YR-6HR (R = 3.20'. ASSWED NoRWL CONDITION W I  DTHETA=0.250 
STMU SIZE r 2.28 S9. I41 (TOTAL A R M )  
HTUROGRAPH PLUT ?OR 5 DGTCNI'ION BASIN SITES ('.DSSl 

~ P W  COHFROL VARIABLES 
IPRHF 3 P R I m  COHFROL 
I PLOT 0 PLOT C m O L  
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH TINE DATA 
W I N  2 Y1IWw.S IN COYPVFATION ImWIVAL 
IMTE 21r~89i SFGTINC~DATC~~~ 
ITINE 0000 STARTING TIME 

Nq 300 OF HYDRCGRAPH ORDINATES 
NDMTC 21FC895 W I N G  DATE 
NDTIUE 0958 W I N G  TIME 



TOTALTIMEBASE 9 . q 7 H O L l R S  

PUjLISH UNITS 
DRAINAGE A R M  SCUARE MILES 
PRECIPITATION DEPTH INCHES 

--- -.- - .- 
b-HOUR RAINFALL, PA'ITW NO. 1.88 WAS USED TO FIND T€ b R FOR THIS BASIN 
THIS BASIN USED RAINFALL RGDIJCTION FACTOR OF ,978 
RAINFALL DEPTH OF 3.20 WAS SPACIALLY ReDUCED AS S H M  BY THE PB RUlORD 
THC FOLLCUINC PC RECORD USED A b-HCUR STORY WITH A PA1TUN No. OF 1.73 

TIME DATA FOR I W  TIME SERIES 
JXllIN 15 TIME INTERVAL IN WINWI'ES 

JXDATE 21FEB95 STARTING DATE 
JXTIWe 0  STMTINC TIIU 

SUBBASIN RUNOFF DATA 

SUBBASIN CHARACTERISTICS 
TARLA .23 SUBBASIN ARLA 

PRECIPITATION DATA 

SrORY 3 .13  BASIN TOTAL PRECIPITATIffl 

PRECIPITATION PA'ITWI 
.oo  . o o  
. o o  .oo 
. o o  .oo 
. o o  .oo  
.oo  .oo 
.oo . o o  
.oo  . o o  

G R E M  AND AUFT LOSS RATE 
SPRTL .20 STARTINO LOSS 

DTH .25 YOISNRE DEFICIT 
PSIF 4.30 WETTING PRCUl' NCTIffl 

YXSAT .50 HYDRAULIC C-IVITY 
RTIUP 35.00 PERCCNT IUPWIVIOOS A R M  

CLARK UNITGRAPH 
lT .36 T I M  OF COX-TICU 
R .19 SPORACC C O E F F X C I ~  

L m ,  ELEVATION FEET 
rum CUBIC FEET PER S E W  
STORAGE V O L U M  ACRE-FEET 
SVRFACC AREA ACRES 
TDIPFAAIVRE DffiRECS F A H R W E I T  

ACCIMLATED-ARM VS. T I M ,  11 ORDINATES 
.O 3  .O 5 . 0  8 .0  12 .0  20.0 43.0 75.0 90.0 9b.0 

100.0 

W I T  m0:m PAaAumrnS 
CLARK TCr .36 HR. RI .19 HR 
SNYDER TP= .30 HR, CP= .92 

UNIT HYDRffirUPn 

TOTAL RAINFALL = 3 . 1 3 ,  TOTAL W S S  = 1.34,  TOTAL CXCGSs = 1 .79  

PEAK FLOW TIUC lUXIWUY A V U U G E  PLCU 
6-HF! 24-HR 72-HR 9.97-HR 

+ ICFS) ( H a l  
(CFSI 

r 319. 4 .20  44.  27 .  27.  2 7 .  
l INCHESl 1 .771  1  .784 1.784 1  .784 
IAC-Fl'l 22 .  2 2 .  22.  22 .  



NCRI(AL 3EPTH Z W E L  
W L  ? J5 LEFC 3VEFS3mK !I-'/AL'JE 

ANCH . O J 5  M A I N  i W E L  X-';ALlJE 
4NR . 115 RIGKP ?VCRBANR N - V A W E  

? LVrl4 2118. R U C H  LPZ;PH 
SEL ,3280 P R R G Y  SLOPE 

5-K . 3  IUX. ELCV. FOR ;TORAGE:0CTCFLCXAU'.JLATIffl 

iROSS-SECTION DATA 
.- - L E C  9"- - - -  . --- - - -  W I N  C-L - - - - - - -  . --- 

-. -., RIGKP 3 V y  - - -  
: - r r A T : X  - .  J O  ?.a0 ?.J0 .do . JO 4.00 3 .'10 -2 .3C 
3:XANCE .j0 J8.00 16.50 aQ.50 128.JO !50.JO 188.JO 2 2 8  . 0 0  

CmPCTE@ a-POrUCE-OLfiFLOV-ELNATION DATA 

... WARlVINZ * '  ' W D I F Z E D  WLS R W I N C  W Y  BE -1CALLY LNSTA8LE FOR m F W U S  B F l Y t P l  145. TO 158'231 
THE ROVlED HYDROGRAPH SHUILD BE EXANINID FOR 3 S C I L U T I W S - O R  WI'FWWS GRCliTER 'I1UN P W  ZNFLCYS 
3 I C  :AN BE ZMIRLCTLD BY D L C R U S I f f i  THE T I H E  IM'ERV&L JR . K I R U S I N G  STURIGE ' i lSC A WNGER i l U C Y . '  

HYUROGRAPH AT STATION R S I B  

XU: 3 A G C  T IWE 

- FEET' na , 
: .  14 4 . 2 -  

P R U I P I T A T I O N  DATA 

-rUr 1.11 M S I N  TOTAL P R U I P I T A T I O N  

I N C R M P I T A L  PRECIPITATION P A T T U N  
.oo .oo .oo .oo .oo .oo . a0 .oo .oo . ' I  

. 00 .oo .oo .oo .oo .oo .oo .oo .oo . 90 

.oo .oo .oo .oo .oo .oo .oo .oo .oo . '1 8; 

.30 .OO .OO .OO . 00 .OO .OO .30 .OO . J O  

.oo .oo .oo .oo .oo .oo .oo .oo .'lo .3" 

.oo .oo .oo .oo .oo .oo .oo . 0 0  .oo .:I9 

.oo .oo .oo .oo .oo .oo .oo .oo .oo .00 

.OO .OO .OO .OO .OO .OO .OO .JO ,110 3 0  



ZRECN AND ANPT W S S  RATS 
STRTL . 2 0  $XART:ffi X S S  

rmC . ? 5  YOIFRTRE 3EFIC!T 
PSI? 4 . 3 0  WETTING FRCUC N C T I O N  

XKSAT . 5 0  HYDRAULIC C0NWCT:VITY 
RTIMP 1 5 . 0 0  PERCPrr IMPERVIOUS ARm 

U N I T  HYDRffilUPH P M L I I S  
C L A M  TC= .1b !!R. Rs .:? HR 

5Kmm TP= .Jam. CP. . a 2  

'm1T HYDROGRAPH 
17 W - O F - P E R I O D  O R D I N A T U  

. 5 .  j 7 .  5 5 .  - 7 - .  1 1 5 .  207 1 8 3 .  5 7 -  sa5. - 4 2  
5 8 : .  50:. 4 1 0 .  J 5 0 .  2'2. 2 4 4 .  203. :TO. 142. 1 1 9 .  

2 Q .  9 2 .  5 9 .  5 7 .  4 8 .  4 0 .  j J .  2 8 .  - 3 .  1 Q .  
:+ .  1 4 .  1 1 .  1. Y .  7 .  5 .  

E T A i  U ; N P A L i  = I .  11.  TOTAL LaSS - I .  J 4 .  TQFAL EXCESS = 1 . 7 9  

HYDROGRAPH R m I N G  DATA 

N O W  DEPTH CWAnnL 
Un .OJ5 LUT O V U M N R  N - V W L  

ANCH .O.l5 NkIW N - V W  
ANR .OJ5 R I M  O\RIWIII( N - V W  

R O r m  2 0 7 5 .  R U O l  LR~IXW 
S U .  .0300 D m G Y  S m P L  

UW .O M U .  C L W .  ?OR FFOIUCC/OVT?U)V C A L C U U T I O N  

CROSS-SCCTIQ( DATA --- ov.I.AIII( --- . ------ W I N  m L  - - - - - - -  . -- -  RIGHT O w  - - -  
ILWIQl 5 . 0 0  5 . 0 0  5 . 0 0  .OO .OO 5 . 0 0  5 . 0 0  5 . 0 0  
D I U l J C C  .OO .50 1  .OO 126.00 LJb.00 251.00 252.00 253 . O O  

CO*P(fiLD S T O R A G I ~ I W - E L E V A T I O N  DATA 

s7uRAGC .OO . 2 0  . 5 5  1  .Ob 1 . 7 1  2 . 5 4  J .52  4 4  5 . q 2  ' . l o  
CUlTLQI .OO 10.45 42.58 102.85 101.47 3 3 2 . 1 9  5 1 2 . 1 8  7 4 3 . 1 2  1029.24 1175.17 

ELEVATION . 0 0  .26 .5J .79 1 . 0 5  1 .J2 1 .50 1 .84 2 . 1 1  2 . J -  

,.. W A R N I f f i " ' ~ D I ? I L D R T L S R ~ I N G W Y B C ~ I C A L L Y M ~ M L C I ~ ~ ? ~ S B ~ P (  1 3 1 5 . 1 1 )  Q 0 5 i .  
THC R m L D  HYDROGRAPH SHOULD BE W I N E D  ?OR O S C l L U T l O N S  OR m ? W S  i R L 4 T W I  THAN PUJ( INFLKUS. 
T H I S  CAN B E  COM- BY DCCRUSING TWC T I M E  t W C R V U  INCREASING STORAGE IVSC A LONCCR REACH. I 

HYDROGRAPH AT STATION RSLA 



- AC-F? .  HR! 
. , 4 .z7 

; M B A S i N  RVNOFP DATA 

?S EC ! P I T A T  I ON DATA 

.7!'aRY 1.1) B A S I N  TOTIL P R E C I P I T A T I O N  

P R E C I P I T A T I O N  PATTERN 
.oo .oo .oo 
.oo .oo .oo 

;REEN ANCI UlPP LASS RATE 

ACcIJlWlATCD-ARW VS. T I U ,  1 1  O R D I N A T L I  
.O I .O 5.0 8.0 12.0 20.0 43.0 75.0 90 .0  I b .  J 

100.0 

UNIT mnbCRAPn ............... 
49 D I O - O r - P U I I O D  ORDINATES 

4. 10. 15. 21. 17. 1 4 .  1!4. 115. 180. 170. 
15s. 136. 120. l o b .  93. 82.  , I .  b4.  50 .  50.  
44. 39. 34. 30.  27 .  23.  21. 18. 16. 14. 

HYDRO;IUP(I A T  S T A T I O N  SIC 

PEAK F W Y  TINC IUXII(U( AVERAGE ? L W  
b-HR 24-nu 7 2 - ~ n  9.97-KR . i c r s l  I H R I  

IClSl . 139. 4.20 21. 13. 11. 13. 
!INCHES1 1.775 1.181 1.783 1 .781 

~,AC-?TI 10. 10. 10. L O .  

CGlKlLATIVE A R M  r . I 1  SO MI 



ADDITION J C  J HYDROXAPHS 
P(fiWI':AL D C T m : Z N  BASIN ; i T E  : 

.............. 
5 4  KK RCPLC .............. 

RUJl ' I f f i  THROUGH S I C  

HYDROGRAPH ROUTIff i  M T A  

5 ,  EL; ,TORACE RCUTIf f i  
NSCPS 5 W L R  OF SVMtACHLS 

ITYP FLOW TYPE OF I N I T I A L  CONDITION 
RbNR I C - 1 . 0 0  I N I T I A L  CONDITION 

X .OO W R K I N G  R AND D C O L r r I C I m  

NORMAL DEPTH C W L  
ANL ,035 LEFT 0- N-VALUE 

A H ~ H  .OJ5 W I N  CHNUZL N-VALUE 
ANm .035 RIGHT O V U W l R  N-VALUE 

SCL .0170 lWUCT SLOPE 
ELWAX . O  W. C L N .  FOR S 7 O R A C C / ~ F I K U  CALCUUTlffl 

CROSS-SCCFION M T A  --- L m  --- . ------ W I N  C M L  ------- . --- RIChl '  0- --- 
ELEVATION 9.00 8.50 4.00 .00 . 00 4 .00  6.00 8.00 
J I S T M E  .OO 42.00 72.00 84.00 120.00 118.00 180.00 2 lb .00  

CPPIfilD FFORACL-OUl7UY-ELNATION M T A  

!XiJRhCC .OO 1.48 1.10 4.85 b.75 8.78 10.16 L1.27 1 5 . 7 2  : # . J -  

5 V T F L o v  .OO 58.41 181.69 377.96 b22.76 922.11 127b.11 lb85 .47  2151 .11  2 7 2 4 . ' ?  

CLEVAT ION .OO .4? .95 1.42 1.89 i . 1 7  2 .84  3.32 1 .?Q 4 z -  

a , .  WARNING IODIIIP) CIM IQRUI: RT BE ~MRICALLY WSTABLC FOR m w s  ~ m m  ~ 2 3 .  m 15242. 
7 W I  lOtRlD SCUU BC EXAMINED FOR O S C l L U T I O N S  OR OVFCU*I5 C I U T U  TIUN P L U  INFLOYS. 
m ~ s  CII M c o n a m  m~ DDEIUSIHG T ~ C  TINI IPII~RVAL OR INCREASING STOMGC (USE A tmcm RUCH. I ... ... ... ... ... 

W I I I C M  A W E  FLOW 
6-HR 24-HR 72-HR 9.97-HR 

PEAK ;TORAGE TIME W I M l l l  AVLRAGE STORAGE 
5-HR 2 4 - m  7 2 - m  ~ ( ~ 9 7 - m  - A C - F f  ' ~ R I  . . 4 .  J 0 .  0 0 .  0 .  

W A T I H E  I U X I N W  AVERAGE ZTACE 
a-HR 24-KR 7 2 - w ~  '4.97-HR 



3 0 K K  ' -.., . . .. .. 
.............. 

SUB-BASIN i 1 D  

PRCC:PITAT!CU DATA 

S T O M  3 .  I J B A S I N  TOTAL PRECIPITATION 

T N C R M M A L  PRECIPITATION PATTERN 
. 3 0  0 0  .OO . 0 0  . 00  
.dO .OO .OO . 3 0  . O O  
. o o  . 0 0  . o o  3 0 . ilu 

;REPI .UCI AJtPl' LOSS RATS 
STRTL . 20  STARTING LOSS 

DTIl . 2 5  * o I S l U U S  D L F I C I T  
P S I F  4 .3O U E T 7 I f f i  F R C W  SWCTIff l  

XXSAT . 5 0  HYOMULIC CONOUCTIVITY 
R T I W  3 5 . 0 0  P U I C m  IMPERVIOUS M U  

A C C U I N U T W - M U  V S .  T I Y L ,  1 1  O R L I I N I T U  
.O 3 . 0  5 . 0  8 . 0  12.0 

: o o . o  

W I T  HYDROGMPH P I I U I E T G R S  
C U l U  TCr . 3 6  KR. RI . 2 0  HR 

SNTDU TP* . ) O m .  CP. .07  

PWI. CUY TI= WI)(UI AVERAGE ~ L C W  
6-IR 24-KR 72-KR (11.97-KR - , C I S 1  tun) 

IC lS l  
• 4 l d .  4 .20  59.  Jb. Jb. Jb. 

I I K n E S l  1 . 7 7 6  1.78J 1 .781  1.703 
I h C - R I  29.  2 9 .  29.  2 9 .  

.............. 
7 7 K K  R S l D  

.............. 
R ~ I N G  moucn S ~ L  

!!YDRffiRAPH ROVFING M T A  



U I A I J L U X W U  71'KlWaAH 05' LVSXX 
N O I ~  ~ W O Y ~  3NIUm Of'l d l S d  

L l J I A a o  a u u s l c u  S Z '  llLO 
ssm 3NILWJ.5 OZ' 1LU.s 

mw ssm LdlY aNv msnc 

00' 
00: 
00 
00' 
TO' 
LO' 

VC. to. to. to' to. to. to' CO' to: 1 0 '  
E @ .  (0' ro. 10' 10' 10' 10' 10' 10 10' 
I " '  1 0 '  1 0 .  10' 10'  10' 10' 10' 10' 

0 1 .  00 ' 00' 00 ' 00' 00. 00' 00 ' 00 ' 00' 
0 c 00' 00 ' 00 ' 00' 00' 00 ' 00' 00. 00' 
0:. O C '  00' 00' 00' 00' 00' 00' 00' 00' ~. . - 
or '  00. OF ' 
U P '  00 ' 00' 

MH-Lb'b nH-ZL  W - t i  101- Q 

a m  a m v  N m 1 m  

W - ~ 6 . t  M - Z L  UH-tZ W - 4  
1mQLS 3 m v  m1m 

' 6 7  ' 6; ' 6 2  ' 6 2  I Y - S V ;  
r B L '  1  CBL' 1  FBL' 1  ~ L L ' T  I S 1 H 3 N I  I 
' 4 1  ' 4 1  9 1  ' 6 5  L ? '  t 

. = - ~ ' t  5 0 ' V  , . t i  be ' 7 Z r ' :  t.': Q: ' T 05' 0: N2: i V 1 3 1 3  . . ,- 5 [ t ' ~ [ i i l  ( I ; ~ O L I  1  1 C C . I B ~  0 1 ' 5 8 5  Q?'LB;  b t ' ~ r  or. w- . S A C  .. 
L : F . : :  b r . 1 1  s:.t ~ 7 . i  LI 'S 5 6 ‘ r  o r ' :  : 1 ‘ 1  0  C 3 L'Vn 

VLVC f f i I J V N 1 3 - m d m - 3 D W G L 5  03UMHO2 

NO: Lv-ir2lv: 



RTIUP ~ 5 . 0 0  PERCENT IMPERVIOUS A R m  

CLARK UNITGRAPH 
TC .43  TI= OF CONC-TION 
R .24  TFORACE COEFFICIENT 

ACCUMULATED-ARU VS. TIUE, 1 1  ORDINATES 
.O 3  .O 5 . 0  8 .0  12 .0  2 0 . 0  43 .O 7 5 . 0  90 .0  q b . 0  

UNIT HYDROGRAPH PARAo?.TcRS 
CLARK TC= .43  HR. R= . 2 4 H R  
SNYDER TP- .36  HR. CP= .86  

............... - .. 
47 END-OF-PERIOD ORDINATES 

1 5 .  3 9 .  5 7 .  7 b .  101.  143.  2 3 6 .  4 0 4 .  b3O. 7 8 7 .  
813.  782.  7 2 7 .  b 5 2 .  548.  495. 4 3 1 .  1 7 b .  327.  2 8 5 .  
2 4 8 .  2 1 6 .  188.  l b 4 .  1 4 3 ,  1 2 5 .  109.  d 2 .  7 2 .  

b 3 .  5 4 .  4 7 .  41 .  > b .  1 1 .  2 7 .  2 4 .  9 5 .  2 1 .  18 .  

HYDROGRAPH AT STATION S1E 

TOTAL RAINFALL = 3.1 J ,  TOTAL LOSS = 1 . j 4 ,  TCTAL EXCESS -- 1.7R 

P W  F U W  TIME WIMGU AWCE FLCU 
b-HR 24-HR 72-HR 9.97-HR 

+ ICFSI (HRI 
ICFSI 

r b 4 7 .  4 .27  9 7 .  59. 59 .  5 9 .  
I INCHES1 1.775 1.783 1.783 1.703 
I AC-FTI 4 8 .  4 9 .  49. 4 9 .  

CMICP.mUTION OF 3 HYDROGRAPHS 
POTENTIAL D E T W I O N  BASIN SITE 2 

HYDROGRAPH AT STATION CPlC 

PFAK FLCU TIUE 

+ (CFSI l HRl 

UAXIWUW AVERAGE FLCU 
b -HR 24-HR 72-HR 9.97-HR 

.............. 
RCUI'ING THROUGH S I P  

HYDROGRAPH RCUI'Iffi DATA 

87 RS STORACE RCUI'ING 
N W P S  3 NUMBER OF SVBRMCHES 
ITYP FLCU TYPE 01 INITIAL CONDITION 

RNRIC -1.00 INITIAL CONDITION 
X .OO WORKING R AHD D COEIFICIW 

88 RC N O W  D E W  C W L  
ANL ,035 LC?T OVCRBWR N-VALUE 

w n  ,035 WIN CKAWEL N-VALU!Z 
Atm .035 RXCHT 0- N - V M  

R W  2250.  R U C H  LWOIll 
SEL , 0 1 4 0  -GY SLOPE 

E W  .O MAX. ELW. FOR STORAGE/CUI'Pm CALCULATION 

CROSS-SmION DATA --- L E ~  OV- --- + ------ WIN C-L ------- + --- RIGHT 0- --- 



'an RY ELEVATION 12.00 10.00 b . 0 0  2 .00 .OO 8.00 10.00 11.00 
8 9  RX DISTANCE .OO 48.00 84.00 120.00 144.00 180.00 240.00 288.00 

COUPWTED STORAGE-CUTFLCW-ELEVATION DATA 

STORAGE .OO .17 .b8 1 .53 2 .70 4 .15 5 .87 7 . 8 7  I 0 . i b  1 2 . 7 2  
MFLI)Y .OO 7 . 4  48.51 143.03 311.81 560.81 899.18 1 3 3 b . l k  1883.00 254b.97 

ELEVATION .OO .63 1 . 2 6  1 .89 2.53 3 . I b  3 .79 4 .42 5 .05 5 .b8 

SPORACE 15.56 18.67 22.07 25.77 30.16 35.35 41.35 48.61 57.17 hb.32 
CUl'FLOV 3400.40 4451.38 564b.b9 7 0 3 8 . 9 0  8710.76 10b27.37 12804.bb 15245.51 1 8 2 2 7 . 7 9  21727.64 

ELEVATION b .  32 6 .95 7 .58 8.21 8 .84 9 .47 L O . l l  10.74 11.17 12.00 

a s .  WARNING * "  UODIFIGD PVLS ROWING M Y  BE NUUERICULY UNSTABLE FOR CUl'FWS BEWEPI 1883.  TO 21728.  

THE ROUlXLl HYDROGRAPH SHOULD BE W I N E D  FOR OSCILLATIONS OR OWFLOWS GREATER THAN P W  INFLOVS. 
THIS CAN BE C O R R ~ E D  BY DECREASING THE TIKE I ~ E R V A L  OR I N C R ~ S I N G  STORAGE (use A LOWER REACH.) ... ... ... ..a . . 

HYDROGRAPH AT STATION RCP1E 

TIME 

HRI 

4 . 1 3  

UAXIULiN AVERAGE FLOV 
24-HR 72-101 

( IKHESI 
IAC-FTI 

PEAK >PORACE TIME IUXIUWU AVERAGE STORAGE 
b -HR 24-HR 72-HR 9.97-HR 

r IAC-FTI iHRl 
3. 4 .11 I. (1 . 0.  0 .  

PLkK 5TAGE TIME 

+ (FEET! lHRl 
5.0b 4.33 

CVWULATIVC A R M  = 1.49 SO MI 

.............. 
91.K t SLF ' .............. 

SUB-BASIN S1F 

SUBBASIN RUNOFF DATA 

93 BA SUBBASIN CHARACTERISTICS 
TAR EA .28 W B A S I N  AREA 

PRECIPITATION DATA 

15 PB STORB 3.13 M S I N  TOTAL PRECIPITATION 

PRECIPITAT 
.oo  
.oo 
.oo 
.oo 
.oo 
.oo 
.oo 
. o o  

'ION PATl'ERN 
.oo  
.oo  
.oo 
.oo 
.oo 
.oo 
.oo 
.oo 

RTIWP 35.00 PERCWC IUPCRVIWS A R M  

CLARK UNIrCRAPn 
TC . 4 1  TIIU OF CONC-TION 
R .30 STORAGE COEFFICIPIF 

ACCUYULATED-AREA VS. TIIU. 1 1  ORDINATES 
.O 1 . 0  5 . 0  8 . 0  12.0  20.0 43.0 75.0 90.0 96.0  

100.0 

UNIT HYDROGRAPH PARMGTUIS 
CLARK Tc= .41  HR. R= .3O HR 
SNYDER TP= . J 5 H R ,  CP= .74 



7 .  
394. 
145. 
48. 
l b .  
5. . . 

TWl'AL RAINFALL = 

PEAK FLCU TIME 

r (CFSI i HRl 

* 331. 4.27 

UNIT HYOROGRAPH 
5b PID-OF-PERIOD ORDINATES 

5 1 .  7 4 .  131.  
283.  254.  2 2 7 .  

Q 3 .  8 3 .  75.  
11.  2 7 .  2 5 .  
LO. 1. 8 .  

HYDROGRAPH AT STATION :::f 

CVWUUTIVE A R W  = .28 SQ HI 

.............. 
9 8 K R  r C P l F  ' 

.............. 
FWl'WIAL D F F W I O N  BASIN SITE 3 

HYORCGlUPH CWINATION 
ICMIP 2 NWBW OF HYDRCGRAPHS XI CWINE 

P W  FLOW TIKE W I W U W  AVERAGE F U W  
b-WR 24-HR 72-KR 9.97-HR 

+ ICFS) (HRI 
iCFS1 

+ 2 2 1 2 .  4.33 3 3 7 .  204.  204.  204.  
i INCHES1 1.772 1.783 1.783 1.783 
IAC-!TI 1 6 7 .  168.  168. 1bB. 

..--- OSS---ZWIITE VnlC 71; Vers. 3: / C P l F / C P I F I F U ) Y / 2 0 F ~ l ~ 9 5 / 2 I I I N / C U /  
-.--. CISS---ZWIITE V n ~ c  71:  Vers. 3: / C P l F / C P l ~ I ~ U ) Y 1 2 1 ~ U ) l 9 9 5 / 2 U I N I C U l  

.............. 
1 0 2 K K  ' RCPI ' 

HYDROGRAPH RCUTING DATA 

m R A G E  RCUTING 
N W P S  2 PI[]YBCR OF S V B R W H E S  
ITYP F U Y  TYPE OF INITIAL CONDITION 

RSVRIC -1.00 INITIAL CONDITION 
X .OO -1% R AND D C O E F F I C I ~  

N o w  D E P M  CHAWUL 
ANL .035 LEfT 0- N-VALUE 

ANCH .030 W I N  CHMWCL N-VALUE 

CROSS-SECTITION DATA --- L L m  0- --- + ------ W I N  C m L  ------- + --- RIGHT 0- ---  
l o b  RY ELNATION 5.00 3.00 1.00 .OO .OO 1 .OO 3.00 5.00 
105 RX DISTANCE .OO 3 0 . 0 0  bO.00 90.00 1 2 0 . 0 0  150.00 180.00 210.00 

CCUPWED STORAGE-CUTFLOW-ELEVATION DATA 

-RAGE .OO .25 . b l  1.07 1.64 2.27 2 .9b 3.70 4 .49 5 .33 
~Q~ .OO 5.30 19.21 42.27 77.42 130.73 196.13 2 7 3 . 7 1  3bJ.59 4b5.97 

ELEVATION .OO .26 .53 .79 1.05 1.32 1 .58 1 .S4 2 . 1 1  2 .17 

5TORACE b.23 7 . 1 8  8 . 1 8  9 .24 10.14 11.50 12.72 11.98 1 5 . 3 0  :b.h7 
CUFFU)Y 5 8 1 . 0 6  7 0 9 . 1 0  8 5 0 . 3 7  1005.13 1173.bb 1356.25 1553.19 1764.76 1991.27 22J3.00 

ELEVATION 2.63 2.89 3 . 1 6  J .42 3 .68 3.95 4 . 2 1  4 .47 4 .74 5 . 0 0  



HYUROGRAPH AT STATION RCFI 

PEAK FLOW TIKC 

r ,CFSI i HRl 

+ 2171. 4.40 

MAXIMU4 AVERAGE FLOW 
b-HR 24 -HR 72-HR I.Q7-HR 

P U K  STORAGE TIME MAXIIIVII AVERAGE ATRAGE 
b-HR 24-HR 72-HR 9.97 -HR 

2. 1. 1. 1. 

PEAK STAGE TIKE MAXIIIUII AVERAGE STAGE 
b-HR 24-HR 72-HR 9.97-HR 

.............. 
SUB-BASIN S2A1 

SUBBCISIN RUNOFF DATA 

SUBBASIN CHARACTERISTICS 
TAR U .06 SVBMSIN A R M  

PRECIPITATION DATA 

3.1J BASIN TOTAL PRECIPITATION 

PRECIPITATION PA'l7'?AN 
.oo .oo .oo .oo 
.oo .oo .oo .oo 
.oo .a0 .oo .oo 
.oo .oo .oo .oo 
.oo .oo -00 .oo 

G R E W  AND AMPl' LOSS RATE 
STRTL .15 STMTINC LOSS 

DTH .25 WOISIVRE DEFICIT 
PSIF 4.30 YFlTINC FRONT SUCTION 

=SAT .40 HYDRAULIC CCNDUCTIVITY 

CLAIU ONITGRAPH 
TC .22 T I M  OF CONCFNIWATION 
R .16 STORAGE C O E F F I C I ~  

ACCTMJLATUJ-ARM VS. T I M ,  11 ORDINATES 
.O 3.0 5.0 8.0 12.0 20.0 43.0 75.0 90.0 96.0 

100.0 

W I T  H Y D R O O W H  PARAMETERS 
C W  T= .22 HR, R= .16 HR 

SNYDER TP= .19HRtR, CP= .79 

VNIT nY0ROCRISn 
29 END-OF-PERIOD ORDINATES 

4. 12. 23. 60. 120. 149. 136. 113. 91. 
59. 47. 38. 31. 25. 20. 16. 1J. 10. 
7. 5. 4. 4. 3. 2. 2. 1. I. 

HYDRCGUAPH AT STATION S2Al 

TOTAL RAINFALL = 3. 13. TOTAL LOSS = 1.24, TOTAL EXCESS = 1 .89 

PEAK FLOW TIUE 

+ ICFSI l HRl 

CWUULATIVE A R M  = .06 SQ MI 



.............. 
1  :4 KK ' CP2A1 ' .............. 

COUBINE AT 4OTH STREET 
POTFNI'IAL DCTCWTION =SIN SITE 4  

117 HC HYDROGRAPH COI(BIU4TION 
I COUP 2  NUYBER OF HYDROCRAPHS TO CCUBINE 

HYDROGRAPH AT STATION CP2Al 

FEAK F L W  TIME IUXIWU AVERAGE FLOW 
b-HR 24-HR 72-HR 9 .97-HR 

r ICFSI I HR1 
ICFSI 

r 221'4. 4 . 4 0  3 4 8 .  2 1 1 .  2 1 1 .  2 1 1 .  
(INCHES1 1 . 7 7 3  1 , 7 8 7  1 . 7 8 7  L . 7 8 7  
:AC-FT) 1 7 3 .  1 7 4 .  1 7 4 .  1 7 4 .  

----- DSS---ZVRITE Unlc 71: Vers. 2 :  / C P 2 A l / C P 2 A 1 / P L W / 2 0 F E B l 9 9 5 / 2 Y I N / C U /  
....-ass--- ZVRITE Unlc 7 1 :  Vers. 2 :  /CP2Al/CP2Al/FLOW/2lFW19qS/?I(IN/CAtC/ 

HYDROGRAPH ROUTING DATA 

STORAGE ROUTING 
NSTPS 2 NUMBER OF SUBREACHES 
ITYP F L W  TYPE OF INITIAL CONDITION 

RSVRIC - 1  .OO INITIAL CONDITION 
X . 0 0  WORKING R AND D COEFFICIFN~ 

N O W L  DEFTH C-L 
MIL . 0 3 5  LEFT WERBANK N - V U  
A K H  , 0 3 0  W I N  CMtWEL N-VALUE 

ANR , 0 3 5  RIGHT OVCRBANI: N - V m  
R W  I 3 b O .  R M C H  LB(CTH 

SEL , 0 1 6 2  m G Y  SLOPE 
EW .o IUX. uev. FOR s m r u c ~ / c u r r u u  CALCULATION 

CROSS-SECTION DATA 
.-- LER 0- --- , ------ W I N  CHAMEL ------- + --- RIGHT OVCRBANI: - - -  

I 2 3  RY ELEVATION 8 . 0 0  b . 0 0  2 . 0 0  .OO .OO 2 . 0 0  4 . 0 0  b . 0 0  
122 RX DISTAKE .OO 3 0 . 0 0  4 0 . 0 0  5 0 . 0 0  7 0 . 0 0  8 0 . 0 0  1 1 0 . 0 0  1 3 0 . 0 0  

* a .  

CoUPVl'ED STORAGE-Otn'FUlV-ELEVATION DATA 

5'PORAGE .OO . 2 9  .64  1 . 0 4  1 . 4 9  2 . 0 1  2 . 6 1  3 . 3 0  4 . 0 9  4 . q 8  
O W F W  .OO 3 1 . 0 4  1 0 2 . 8 8  2 1 1 . 6 6  3 5 8 . 1 3  5 5 2 . 9 2  8 2 0 . 4 4  1 1 4 2 . 1 5  L523.0b 1 9 6 1 . 5 3  

ELEVATION .OO . 4 2  .84  1 . 2 6  1 . 6 8  2 . 1 1  2 . 5 3  2 . 9 5  3 . 3 7  3  . 7 4  

o!XOIUGE 5 . 9 7  7 . 0 2  8 . 1 4  9 . 3 4  1 0 . 6 0  1 1 . 9 4  1 3 . 3 6  4  1 6 . 4 4  1 0 . 1 1  
OWFLOW 2 1 8 3 . 1 6  3 0 7 1 . 2 0  3 7 2 9 . 2 0  4 4 5 8 . 9 0  5 2 b 2 . 1 2  6 1 5 5 . 5 0  7 1 5 3 . 7 5  8 2 4 7 . 2 5  9 4 3 4 . 8 0  1 0 7 1 7 . 5 7  

ELEVATION 4 . 2 1  4 . 6 3  5 . 0 5  5 . 4 7  5 . 8 9  b . 3 2  6 . 7 4  7 . 1 6  7 . 5 8  8.00 

... WARNING wooI?Irn RRS R ~ I N G  m y  BE PNWU~ICALLY UNSTAEILE FOR ~ F L O Y S  BETWEPI 3 5 8 .  r0 1 0 7 1 8 .  
THE R m K l  SHWLD BE M I N E D  FOR OSCILUTIONS OR CUl'FLCYS GRUTCR THAH PEAK INFLCWS. 
THIS C W  BE CORRBCW BY DBCRUSIffi THE TIME IWCRVAL OR INCRUSIK: STORAGE (USE A LOWER REACH. 1 

HYDROCRISH AT STATION RCP2 1  

FFAK FLOW TIME 

r ICFSI lHRl 

IUXIMII( AVERAGE FLOW 
b - W  24-HR 72-HR 9.97-HR 

PEAK STORAGE TINE 

PEAK STAGE TIWL. 

IUXIIIUII AVERAGE STORAGE 
b-HR 2 4 - w  72-HR 9.97-HR 

1 .  0 .  0 .  0 .  

IUXIIIUII A W E  STAGE 
6-HR 24-11s. 72-HR 9.97-151 

1 . 1 9  . 7 4  .74  .74  



XIBEASIN RUNOFF DATA 

i 2 5  BA SVBBASIN CHARACTERISTICS 
T M M  . 0 4  SUBBASIN MM 

PRECIPITATION DATA 

15 PB S113P.M 3 . 1 3  BASIN TOTAL PRECIPITATION 

GREEN AND NWl' LOSS RATE 
STRTL . 1 0  W M T I N G  LOSS 

OTH . 2 0  YOISIVRE DEFICIT 
P S I F  4 . 3 0  WETI'ING FROUT SUCTION 

XXSM . 4 0  HYDRAULIC COtJLXCFIVITY ' *- 
R T I W  1 5 . 0 0  P E R C W  I W C R V I W S  M!LA 

CLARK VNITCRAPH 
TZ . 4 7  TIME OF CONC-TION 

R .bo SFORACE c o e r r r c ~ m  

ACCLiUUIATm-MM VS. TIME, 11 ORDINATES 
.O 5 . 0  l b . 0  3 0 . 0  6 5 . 0  7 7 . 0  8 4 . 0  9 0 . 0  q 4 . 0  17.0 

1 0 0 . 0  

UNIT HYDROGRAPH P M E R S  
c w  x= .47 HR, R= . b 0  tm 

SNYDER TP= . J J H R .  CP= . 3 7  

UNIT HYDROGRAPH 
1 0 1  FNU-OF-PERIOD ORDINATES 

1 5 .  2 2 .  27 .  
2 6 .  2 5 .  23. 

HYDRffiRAPH AT iTATION S 2 U  

TOTAL RAINFALL = 3 . 1 3 ,  TOTAL LOSS r 1 . 5 3 .  TOTAL EXCESS = 1 . 6 0  

PEAK FLOW T I M  

+ (CFSI  (HRJ 

-TIm MU, = .04  SO MI 

.............. 
130 KK ' CP2A2 .............. 

CONBINE AT FANFOL M(1VE (NO DIVERSION AS PER FIELD INSPECTION] 



132 HC HYDROGPAPH COMBINATION 
I COWP 2 NUWBER OF HYDROGRAPHS TO CCUBINE 

. . a  

HYDROGRAPH AT STATION C P 2 M  

P W  FLOW TIME 

+ lCFSl iHRl 

WIERIW AVERAGE F W W  
b-HR 24-HR 72-HR 1.97-HR 

HYDROCRAPH ROWING DATA 

STORAGE ROUTINC 
NSTPS 1 W W  OF SUBREACHES 
ITYP FLDY TYPE OP INITIAL CONDITION 

RSVRIC -1.00 INITIAL CONDITION 
X .OO WRKIffi R AND D COEFFtCIm 

NOMU D e m  CWWEL 
ANL ,035 LEFT 0- N - V U  

ANCH ,030 MAIN CWIWEL N-VALUE 
ANR .035 RIGHT OVUILUHI: N-VALUE 

SEL .0106 m G Y  SLOPE 
E U U X  .O MAX. ELW. FOR SFORACE/WQLOW CALNUTION 

CROSS-SECTION DATA 
.-- ,,Em 0- --- ------ MAIN C-L ------- --- RIGHT OVVeRBAtm --- 

ELEVATION 8 . 0 0  7.00 6 . 0 0  .OO .OO 4.00 6 . 0 0  8 .00 
DISTANCE .OO 30.00 7 0 . 0 0  80.00 100.00 110.00 110.50 120.00 ... 

STORAGE .OO .17 .34 .54 .75 .97 1 .20 1 .45 1 . 7 1  1 .19 
OWTFLOW .OO 24.42 78.45 156.30 256.24 377.60 520.22 684.19 868.76 1077.29 

ELEVATION .OO .42 .84 1.26 1 . 6 8  2 .11 2 .53 2 .95 3.37 3 .79 

=RAGE 2 . 2 8  2 . 5 8  2 . 8 8  3.19 3 . 5 1  3 .87 4.3U 5 .03 5 . 8 1  h . 7 0  
OWTFLOW 1318.85 1594.44 1892.02 2211.23 2551.82 2942.43 3385.98 3892.22 4472.18 5131.08 

ELEVATION 4.21 4 .  b3 5 .05 5 .47 5.89 b . 3 2  6 .74 7 . 1 b  7 . 5 8  8 . 0 n  

~ " Y ~ 1 N C : ~ ' ~ I Y J D I F I E D P V L S R W I N C M A Y B E ~ I C A L L Y U N ~ M L E P O R ~ I L C Y S B F W t ~  8 7 0 . T O  5131.  
THE R W E D  HYDROGRAPH SHOULD BE W I N E D  ?OR OSCILLATIONS OR W I L C Y S  GREATER THAN PEAK INYLOYS. 
THIS CAN BE C O R R ~ E D  BY DU~RUSING ME TIME I ~ U I V A L  OR I N C R ~ S I N G  STORAGE [use A LONGER REACH.) 

HYDROGRAPH AT STATION RCP22 

PEAK FLDY TIME W I l M l  AVERAGE PLCY 
6-HR 24-HR 72-HR 9.97-HR 

r ICFSl i HRI 

PEAK STAGE TIME 

r (FEETI o(R1 
5 .51 4.43 

MAXI)(IIY AVERAGE STORAGE 
6-HR 24-HR 72-HR 9.97-HR 

1.  0 .  0. 0 .  

W I M W  AVERAGE STAGE 
6-HR 24-HR 72-HR q.97-HR 

1 . 5 2  .94 .94 .94 



SUBMSIN RUNOFF DATA 

S U B M S I N  CHARACTERISTICS 
TAR U .O3 NBBASIN M U  

i S  F 'B  

15 P I  

PREC I P I  TAT I ON DATA 

!7rORn 3 . 1 3  BASIN TOTAL PRBCIFITATION 

INCR-AL PRECIPITATION PATTEWV 
. o o  . o o  .oo  .oo . a 0  . o o  .oo  .oo . o o  
.oo  . o o  .oo  . o o  0 0  .oo  . o o  .oo .oo  
. o o  . o o  .oo  . o o  .oo  . o o  . o o  .oo .oo  
. 0 0  . o o  .oo  . o o  .oo  . o o  . o o  .oo .oo  
. o o  . 0 0  .oo  .oo . o o  . o o  . o o  .oo .oo  
.oo  . o o  .oo  .oo  . o o  . o o  . o o  .JO . o o  
.oo  . o o  .oo  .oo  . o o  . o o  . o o  .oo .oo  
. o o  .oo . o o  . o o  . o o  . o o  . 0 0  .oo . o o  
.oo  .oo  .oo  .oo  .oo  . o o  .oo  .oo .oo  
.o 1  .o 1  .o 1  .O1 .O1 .O 1  . 0 1  .o 1  
.O 1  .O 1  . 0 1  1:; . O l  .03 0 1  .O 3  .a3  
.03 .03 .OJ .04  . 0 4  .04 .04 .04 .04  
. 0 2  .02 . 0 2  .02  .02  .02 .02 .o 1  .o 1  
.o 1  .o 1  . 0 1  . 0 1  . 0 1  .oo  .oo  .oo  . o o  

hGRER4 ANU AUPT U)SS RATE 
m T L  .10  STARTING LOSS 

m71 .25 YOISIWRE DEFICIT 
P S I F  4.30 nTP1NG I R M  SUCTION 

XKSAT .40  HYDRAULIC C ~ C T I V I ~  

CLARK VNITGRWH 
TC .25  TIME OF CONC-TION 

R . 2 2  STORAGE C O E F F I C I m  

ACCUIIZIUTED-ARU VS. TIME. 1 1  ORDINATES 
.O 5 . 0  16.0 30 .0  65.0 7 7 . 0  8 4 . 0  90 .0  9 4 . 0  97 .0  

100.0 

UNIT HYOROGRAPH PARAUETERS 
CLAM 'lT= .25 HR. R= . 2 2  HR 

aYOWI  TP= . I 5  HR, CP= . 4 3  

VNIT HYDROGMPH 
39 PID-OF-PERIOD ORDINATES 

3 .  12 .  3 1 .  47 .  4 9 .  4 7 .  44 .  4 0 .  3  5  
2 b .  2 2 .  19 .  I b .  14 .  12 .  10 .  9 .  8  

HYDROGRWH AT STATION 5 2 8  

TDTAL RAINFALL = 3 .13 .  TOTAL U)SS n 1.60, TOTAL EXCESS = 1 .53  

PEAK FLOY TIME KU(IllUU AVERAGE ?M 
b -HR 24-HR 72-HR 9 .97-HR 

+ (CFSI  IHRO 
(CFSO 

Jb.  4.07 4 .  3. 3 .  3. 
(INCHES) 1.520 1 .523 1.523 1.523 

(AC-PI') 2 .  2 .  2.  2 .  

CUMULATIVE A R M  = .03 SP MI 

HYDROGRAPH AT STATION C P 2 8  

PEAK FU)V T I =  

+ ICFSl IHRO 

CtMUL4TIVE A R M  = 1 .89 SO MI 



HYDROGRAPH ROWING DATA 

STORAGE ROVTING 
NSTPS I  W E R  OF 0R)RUCHES 

ITYP F U W  TYPE OF INITIAL CONDITION 
RSVRIC - 1 . 0 0  INITIAL CONDITION 

X . 0 0  YORKING R AND 0 COEFFICIFNT 

NORlUL DEPTH C W E L  
ANL . 0 3 5  LEFT 0- N-VALUE 
ANCH , 0 3 0  MAIN CHMWCL N-VALUE 

ANR , 0 3 5  RIGHT O V E R B M  N-VALUE 
RLm'H b8O. REACH LPICI11 

SEL . 0 0 8 8  FNCRGY S m P C  
E M  . O  W. ELEV. FOR bTOPACE/OVTFUW CALCULATION 

---  CROSS-SUITION DATA 
LEFT OVmBAHI( --- + ------ MAIN C M L  - - - - - - -  * --- RIGHT ovERBAHI( --- 

151 RY ELEVATION 2 . 5 0  2 . 0 0  2 . 0 0  . O O  .OO 1  . O O  2 . 0 0  3 . 0 0  
150 RX U I bTANC E :I0 1 0 . 0 0  2 0 . 0 0  1 0 . 0 0  1 2 0 . 0 0  1 1 0 . 0 0  1 4 0 . 0 0  2 0 0 . 0 0  

... 
COMPUTED SPORAGE-Wpm-ELEVATION DATA 

STORAGE .OO I 3  .27  .43  . 6 0  . 7 9  . 9 8  1 . 2 0  1 . 4 2  1 . b b  
W F U W  .OO 1 0 . 9 6  3 5 . 5 5  7 1 . 5 2  1 1 8 . 3 1  1 7 5 . 8 7  2 4 4 . 2 9  326.02  4 2 0 . 2 7  5 2 6 . 1 9  

ELEVATION .OO I b  .32  . 4 7  .63  . 7 9  . 9 5  1 . 1 1  1 . 2 6  1 . 4 2  

STORAGE 1 . 9 1  2 . 1 8  2 . 4 b  2 . 7 b  3 . 1 1  3 . 4 9  3 . 8 9  4 . 3 3  4 . 7 9  5 . 2 7  
W F W  6 4 4 . 0 9  7 7 4 . 2 7  9 1 7 . 0 3  1 0 7 9 . 3 3  1273.83  1488.17  1 7 2 2 . 7 8  1 9 7 3 . 4 4  2 2 5 7 . 2 1  2 5 5 6 . 5 2  

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

HYDRffiRAPH AT STATION RCP2B 

P W  FU)W TIUE WII(VY AVERAGE P U W  
6-HR 24-HR 72-HR 9 . 9 7 - ~ ~  

r lCFSi IHRI 
ICFSJ 

2 2 5 2 .  4 . 4 7  3 5 9 .  2 1 8 .  2 1 8 .  2 1 8 .  
IINCHESI 1 . 7 6 4  1 . 7 7 9  1 . 7 7 9  1 . 7 7 9  
IAC-FTI 1 7 8 .  1 7 9 .  1 7 9 .  1 7 9 .  

PEAR ATTQRACE TIUE 

P W  STAGE TIME 

+ !FEET1 IHRI 
2 . 8 4  4  . 4 7  

WIMIII AVERAGE STURAGC 
6  -MR 24-HR 72-HR 9.97-HR 

KAXII(VW AVERAGE STAGE 
b-KR 24-HR 72-HR 9.97-HR 

. 8 b  . 5 4  . 5 4  . 5 4  

.............. 
152 KK ' S2C ' .............. 

SUB-BASIN SZC 

PRECIPITATION DATA 

SFMU 3 . 1 3  BASIN TOTAL PRCCIPITATION 

INCR-AL PRCCIPITATION PATI'CRN 
.oo .oo .oo .oo .oo .oo .oo  .oo  . o o  
.oo .oo .oo .oo .oo .oo .oo .oo  . o o  
. o o  .oo .oo .oo .oo .oo .oo  . o o  . o o  
.oo  .oo .oo .oo .oo  . o o  . o o  .oo  . o o  
. o o  . o o  .oo .oo .oo . o o  .oo  .oo  .oo  
. o o  .oo  .oo .oo .oo  . o o  .oo  . o o  . o o  
. o o  . o o  .oo .oo .oo  . o o  . o o  . o o  .oo  
. o o  .oo  .oo .oo .oo . o o  .oo  .oo  .oo  
. o o  .oo .oo . o o  .oo .oo  .oo . o o  .oo  
. 0 1  . O L  . 0 1  . 0 1  .o  1  . 0 1  . 0 1  . o  1  . 0 1  
. 0 1  .OL . 0 1  . 0 1  .OL . 0 3  . 0 3  .03  . 0 3  
. 0 3  . 0 3  . 0 3  .04  .04  .04  . 0 4  .04 . 0 4  
. 0 2  . 0 2  .02  .02  . 0 2  . 0 2  . 0 2  . o  1  . 0 1  
. o  1  . O L  . o  1  .OL .o  1  .oo  .oo . o o  .oo 
. o o  . o o  . o o  . o o  .oo . o o  .oo .oo  .oo  
. o o  . o o  .oo  . o o  .oo .oo  .oo .oo  .oo  



GREPI AND AUPT W S S  RATE 
STRTL .10 STARTING W S S  

OTH .25 MOISlVRE DEFICIT 
PSIF 4.30 WETTING FROUT SWIOh' ~ - -~ 

=SAT .so E D R A ~ I C  CONOUmIVITY 
RTIW 15.00 P ~ C E N I  I~PERVIOUS UEA 

CLARK UNITGRAPH 
'K . 2 5  TIME 3F CONCFNTRATION 
R .21 STORAGE COEFFICIW 

ACCVWULATEC-AREA VS. TIME, I 1  ORDINATES 
. I1 5.0 Lb.0 30.3 b5.U 77.0 84.0 90.0 94.0 97.0 

;oo. 1 

UNIT HYDROGRAPH P-ERS 
S W  'TC= .25  HR. R= .21 HR 
SNYLICR TP= .15 HR, CP= .4J 

UNIT HYDROGRISH 
38 W-OF-PERIOD ORDINATES 

3. 13. JJ. 49. 51. 50. 46. 42. 37. 
27. 2J. 20. 17. 14. 12. 11. 9. 8 .  

b .  5. 4. 4. J. 3. 2. 2. 2. 
I .  1. 1. I. 1. 1. 0. 0. 

HYDRCGRAPH AT STATION S2C 

TOTAL RAINFALL r 3.1J. TOTAL W S S  = 1.60. TWTAL EXCESS = 1.53 

PEAK FLOW TIME lUXIllVn AVERAGE FUXI 
h-HR 24-HR 72-HR 9.97-HR 

r (CFSI IHRI 
l CFS l 

.............. 
159 KK ' CP2C .............. 

CROSSINC THRU VIA ESTRELLA ALI- 

HYDROGF!APH AT STATION CP2C 

PEAK FLOW T I E  KMIIILD( AVERAGE FUXI 
6-IS! 24-HR 72-HR 9.97-HR 

r (CFSl (HRI 
(CFSI 

+ 2268. 4.47 364. 221. 221. 221. 
(IKHESI 1.760 1.775 1.775 1.775 
IAC-PTI 100. 182. 182. 182. 

HYDROGRAPH R-IND DATA 

STORAGE ROVCINC 
NSTPS 2 WMBER OF SUBReM-HES 
ITYP FLCU TYPE OF INITIAL CONDITION 

RSVRIC -1.00 INITIAL CM(D1TION 
X .OO LIDRKING R AND D C O E F F I C I ~  

N O W  DEPTH c-L 
W L  .OJ5 LEFT OVERBMK N-VALUE 

W H  .030 W I N  C-L N-VALUE 
ANR .OJ5 RIGHT OVERBANK N-VALCE - - 

R W  1040. REACH L= 
SOL ,0144 ENERGY SLOPE 

E U U X  .O MAX. E L W .  FOR STORAGEIOVCFLOY CALCULATION 



CROSS-SUITION DATA 
--- L E ~  OVWIBAHI; - - -  + ------ MAIN C W L  - - - - - - -  + - - -  RIGHT OVERBANK - - -  

ELEVATION 4 . 0 0  5 . 0 0  J . 0 0  3 0  . O O  1 . 0 0  2 . 0 0  2 . 5 0  
DISTANCE . O O  5 0 . 0 0  7 0 . 0 0  100.30  1 2 0 . 0 0  1 3 0 . 0 0  1 4 0 . 0 0  1 8 0 . 0 0  

COMPLTED  RACE-mFW-ELEVATION DATA 

STORAGE . 0 0  . I 4  . 3 2  . 5 3  . 7 7  1  . 0 4  1 . 3 5  1  . b 9  2 . 0 7  2 . 5 8  
OUTFLCW . O O  1 3 . 5 4  4 5 . 4 8  9 4 . 8 1  I b 3 . b 7  2 5 7 . 2 3  3 7 1 . 5 8  5 0 7 . 8 b  b b 2 . 7 6  8 4 9 . 9 1  

ELEVATION . O O  . 2 b  . 5  3  . 7 9  L . 0 5  1 . 3 2  1 . 5 8  1 . 8 4  2 . 1 1  2 . 3 7  

STORAGE 3 . 2 3  3 . 9 0  4 . 6 0  5 . 3 1  b . 0 3  b . 7 7  7 . 5 6  8 . 4 4  U.42 1 0 . 5 1  
3LTFLOW 1 0 8 9 . 2 7  1 3 8 0 . 4 7  1 7 3 5 . 9 4  2 1 4 7 . 9 0  2 6 0 0 . 5 4  3 0 9 3 . 2 4  J b 2 1 . 1 0  4 1 9 9 . 6 8  4 8 3 3 . 1 9  5 5 2 5 . 9 8  

ELEVATION 2 . 6 3  2 . 8 9  3 . l b  3 . 4 2  3 . b 8  3 . 9 5  4 . 2 1  4 . 4 7  4 . 7 4  5 . 0 0  

* "  WARNING "' MODIFIED PULS ROUI'ING MAY BE NUWERICALLY VNSTABLE FOR OUI'FWS BEWEPN 2 5 7 .  TO 5 5 2 b .  
THE ROWED HYDROGRAPH SHOULD BE W I N E D  FOR OSCILLATIONS OR OUI'FLOVS GRMTER THAN P L U  INFLCWS. 
THIS CAN BE CORRECTED BY DECREASING THE TIME IrnMVAL OR INCRMSING STORAGE (USE A U)(IICW RMCH.1 

HYDROGPAPH AT STATION RCP2C 

PLAK FLOW TIME UAXIWVIl AVERAGE FLAW 
b  -HR 24-HR 72-HR 9.97-HR 

r (CFSI 1 HRl 

P W  STORAGE TIME 

P E U  STAGE TIME 4UXIWU AVERAGE STAGE 
b-HR 24-HR 72-HR 9.97-HR 

. 7 2  1 . 1 4  . 7 2  . 7 2  

CUUULATIVE A R M  = 1 . 9 2  SO I41 

.............. 
l b 7  KK 5 2 0  .............. 

SUB-BASIN 

SVBBASIN RUNOFF DATA 

SUBBASIN CHARACTERISTICS 
TARLA .02  SUBBASIN A R M  

PRECIPITATION DATA 

STUN 3 . 1 1  BASIN 'POTAL PRECIPITATION 

INCR-AL PRECIPITATION PAlTERN 
.oo  .oo .oo .oo 
. o o  . o o  .oo  .oo 
.oo  . o o  .oo . o o  

GRECN AND AMP7 W S S  RATE 
STRTL . 1 0  !3l'MTING LOSS 

DTH . 2 5  IY)ISNRE DEFICIT 
PSIF 4  .JO wFlTINC F R O W  SUerlON 

=SAT . 4 0  HYDRAULIC C-IVITY 
RTIMP 1 5 . 0 0  PERCCNl' INPCRVIWS AREA 

CLARK VNITCPAPH 
TC . 2 9  TIME OF CONC-TION 
R . 2 9  STORAGE COEFFICIFNT 

ACCU)IVWTW)-ARM VS. TIME, 11 ORDINATES 
. O  5 . 0  1 6 . 0  3 0 . 0  6 5 . 0  7 7 . 0  8 4 . 0  9 0 . 0  9 4 . 0  9 7 . 0  

1 0 0 . 0  

UNIT HYDROGRAPH PARANCTMS 
CIARK X= .29  HR, R= . 2 9  HR 



SNYDER TP= . I 8  HR, CP= .40 

UNIT HYDROGRAPH 
50 FND-OF-PERIOD ORDINATES 

2 .  7 .  I b .  27. 33.  34.  33.  
2 4 .  22.  19. 17. 15. 14. 12. 

8 .  7 .  b .  5 .  5 .  4 .  4 .  
2 .  2 .  2 .  2 .  2 .  I. 1. 
1 .  1 .  1 .  A .  0.  0 .  0 .  

HYDROGRAPH AT STATION 520 

TOTAL RAINFALL = I. 13,  TWTAL W S S  = 1 .60,  TOTAL FACESS = 1 . 5 3  

PEAK FLOW TIME lUXIlMl AVERAGE FLOW 
b-HR 24-HR 72-HR 9.q7-HR 

+ ICFSI IHRI 
i r r s l  

CVWUUTIVE AREA = .02 SO MI 

bXfBBASIN RUNOFF DATA 

SUBBASIN CHARACTERISTICS 
TAR EA .O3 SUBBASIN AREA 

PRECIPITATION M T A  

SPOW 3.13 BASIN TOTAL PRECIPITATION 

INCR-AL PRECIPITATION PATTERN 
.oo  .oo .oo 
.oo .oo .oo 
. o o  .oo .oo 
.oo .oo .oo 
.oo .oo .oo 
.oo .oo .oo 
.oo .oo .oo 
.oo .oo .oo 

C R E m  AND A l E T  W S S  RATE 
STRTL .10 STARTING IDSS 

-TED-ARM VS. TI=. 11 ORDINATES 
.O 5.0 16.0 30.0  65.0  7 7 . 0  84.0 90.0  94.0  97.0  

100.0 

UNIT HYDROCRAPH PAWMFTUIS 
C W  X= .23 HR, R= .23 HR 
SNYDER TP= .15 HR, CP- . 4 I  

UNIT HYDROCRAPH 
39 W-OF-PERIOD ORDINATES 

4 .  14. 1 3 .  49. 5 0 .  49. 45. 41. 35. 30.  
2 6 .  23.  20.  17. 15.  13.  11. 9 .  8. 7 .  

HYDROCRAPH AT STATION S2I 



I82 HC HYDRCGRAPH CM(B1NATION 
I C W  3 W E R  OF HYDRCGFAPHS TO COWBINE 

HYDROGRAPH AT STATION CP2DI 

PEAK FLCW TIWE WIUliU AVERAGE FLCU 
b -HR 24-HR 72-HR 9.97-HR 

r (CFSI lHRl 
I rFS I 

CIJMLATIVF. AREA = 1 .97 SQ MI 

.............. 
183 KK RCPDI .............. 

HYDRCGWH RCUTING DATA 

184 RS SPORAGE ROL?TING 
NSTPS 3 PNYBCR OF SUBREACHES 
ITYP F W W  TYPE OF INITIAL CONDITION 

RSVRIC -1.00 INITIAL CONDITION 
X .OO WDRKIffi R AND D COEFFICIFNT 

NORlUL o c m  C W L  
Am ,035 LEFT OVERBANK N-VALUE 
AKlH .030 lUIN C W L  N-VALUE 

U i R  ,035 RIGHT OVERBANK N-VALUE 
RLNI1( 2059. REACH LWGTH 
SEL .0107 ENERGY SLOPE 

EUUX .O MAX. ELN. FOR STORAGEIOUl'fWW CALCUUTION 

CROSS-SECTION DATA 
--- L E m  OVU(BAHI( --- , ------ lUIN C-L ------- + - - -  RIGHT 0- --- 

ELEVATION 5.00 3 .OO l .OO .OO .OO 1 .OO 3 .OO 3 .OO 
DISTANCE .OO 30.00 40.00 90.00 100.00 100.50 I01 .OO 110.00 

*.. 
COYPVPED SPORAGEdVFIWW-ELEVATION DATA 

OUrFLOW .OO 7.j5 30.20 73.31 144.92 258.55 397.85 561.28 747.76 956.50 
ELEVATION .OO .26 .5J .79 1.05 1.32 1.58 1.84 2.11 2.J7 

STORAGE 6.66 7.53 8.49 9.54 10.64 11.78 12.98 14.22 15.52 lb.86 
OUl'ILOY 1186.91 1438.53 1709.11 200b.82 2332.23 2b84.97 3065.11 3472.90 3900.69 4372.87 

ELEVATION 2.63 2.89 3.16 3.42 3.68 3.95 4.21 4.47 4.74 5.00 

WARNING '.' YX)IIlUl PVLS ROUl'ING MAY BE WUGRICALLY UNSTMLE FOR OL?TFWWS BE'XWEEN 748. TO 4373. 
m~ R m m  HYDROGRAA( smxno ee uurrm FOR OSCIL~TIONS OR mrraws GREATER RUN PW INPWS. 
mxs c m  BE coRRccrm BY DCCR~SING THE TIWE IIHFERVAL OR INCRCASING STORAGE (USE A LCXY~ER RUCH.) 

WYDROCRAPH AT ,TATION RCPDI 

PEAK FLOW TIKC WAXIIIIII( AVERAGE F W W  
6-KR 24-HR 72-HR 9.97-HR 

t iCFS1 (HRI 
ICFSI 

+ 2291. 4.50 372. 226. 226. 226. 
l IKlHESl 1.754 1.770 1.770 1.770 
lAC-PTI 185. 186. 186. 186. 

PEAK SPORAGE TIWE 

PEAK JTAGE TIME 

r iFEETl l HRl 

WAXIMIW AVERAGE STORAGE 
6-HR 24-HR 72-HR 9.97-HR 

1. 1. 1. I. 



j . t .5  4.50 1.22 .7Q .79 .7Q 

CUIKILATITIVE AREA 1.97 SQ MI 

.............. 
18B KK ' S2E ' 

.............. 
SUB-BASIN S2E 

SUBBASIN RVNOFF DATA 

SUBBASIN CHARACTERISTICS 
TAREA .O3 A ~ B A S I N  AREA 

PRECIPITATION DATA 

STORM 3.13 BASIN m A L  PRECIPITATION 

INCR-AL PRECIPITATION PATTERN 
.oo .oo .oo .oo .oo 
.oo .oo .oo .oo .oo 
.oo .oo .oo .oo .oo 
.oo .oo .oo .oo .oo 
.oo .oo .oo .oo .oo 
.oo .oo .oo .oo .oo 
.oo .oo . o o  .oo .oo 
.oo .oo .oo .oo .oo 
.oo .oo .oo .oo .oo 
.01 .01 .o 1 .o 1 .01 
.01 .o 1 .o 1 .o 1 .OL 
.03 .03 .03 .04 .04 
.02 .02 .02 .02 .02 
.o 1 .o 1 .01 .o 1 .o 1 
.oo .oo .oo .oo .oo 
.oo .oo .oo .oo .oo 
.oo .oo .oo .oo .oo 
.oo .oo .oo .oo .oo 

G R E m  AND AUPT W S S  RATE 
STRTL .10 STARTING W S S  

rrrn .25 MOISIVRE DEFICIT 
PSIF 4.30 WETTING ? R m  SUCTION 

=SAT .40 HYDRAULIC CONWCFIVITY 
RTIMP 20.00 P W C m  IMPERVIWS Me+. 

CLARK ONITGRAPH 
TC .37 TIIU OF CONCenaATION 
R .44 STORAGE COEFFICIENr 

ACCCMJLATEO-ARM VS. TIUE. I1 ORDINATES 
.O 5.0 1b.O 10.0 b5.0 77.0 84.0 40.0 94.0 47.11 

100.0 

ONIT HYDROGRAPH PMAUETWIS 
CLAW. TC= .37 HR, R= .44 HR 
SNYDER TP= .24 HR, CP= .37 

OMIT mDRffiwn 
75 EXl-OF-PERIOD ORDINATES 

26. 3 1 .  32. 
23. 21. 20. 

HYDRffiRAPH AT CTATION S2E 

TOTAL. RAINFALL - 3.13, TOTAL LOSS r 1.51, TOTAL EXCESS r 1.62 

P W  FLOW TIY. t4MIM.M AVERAGE F W U  
6-HR 24-HR 72-HR 9.97-HR 

.............. 
AT S H M  BLVD, POTaVl'IAL DCTaVl'ION BASIN SITE 5 



117 HC HYURWRAPH CMIBINATION 
ICOnP 2 NUUBER OF HYUROCXAPHS TO COUBINE ... 
HYDROGRAPH AT SI'ATION CF2E 

PEAK FLOW TIME 

r 'CFSI (HRI 

2315. 1.50 

UAXInlm AVERAGE FLOW 
b-HR 24-HR 72-HR 9.97-HR 

ICFSI 
178. 229. 229. 229. 

INCHES) 1.752 1.767 1.767 1.767 
IAC-PTI 187. 189. 189. i89. 

CVWUUTIVE AREA = 2.01 SQ MI 

..... 
--- - -  USS---ZYRITE Unlt 71: Vcrs. 2: l C 4 / C P 2 E / F L O W / 2 0 F C B l Q 9 5 / 2 M I N / C U I  

USS---ZYRITE UnlC 71; Vers. 2: I C ~ / C P ~ E / F L O Y I ~ ~ F C B ~ Q ~ ~ / ~ M I N / C A L C /  

.............. 
199 KK ' S2F ' .............. 

SUB-BASIN S2F 

SUBBASIN RVNOFF DATA 

201 BA SUBBASIN CHARACTERISTICS 
TAR M .O1 SUBBASIN AREA 

PRECIPITATION DATA 

15 PB -"MU 3.13 BASIN TOTAL PRECIPITATION 

:5 PI INCRMRiTAL PRECIPITATION PATTERN 
.oo .oo .oo .oo .oo 
.oo .oo .oo .oo .oo 
.oo .oo .oo .oo .oo 
.oo .oo .oo .oo .oo 
.oo .oo .oo .oo .oo 
.oo .oo .oo .oo .oo 
.oo .oo .oo .oo .oo 
.oo .oo .oo .oo .oo 
.oo .oo .oo .oo .oo 
.O1 .O1 .01 .01 .01 
.01 .01 .o 1 .01 .01 
.03 .OJ .03 .04 .04 
.02 .02 .02 .02 .02 
.Ol .01 .01 .01 .01 
.oo .oo .oo .oo .oo 
.oo .oo .oo .oo .oo 
.oo .oo .oo .oo .oo 
.oo .oo .oo .oo .oo 

GREDJ ANTI AMFT LOSS RATE 
STRTL .10 STARTING LOSS 

Crrn .25 WOISIVRE DEFICIT 
PSIP 4.30 WETTING F R U W  S U C T I M  

ZOJ UC 

204 UA 

XIISAT .40 HYDRAULIC CONWCI'IVITY 
R T I W  15 .OO PERCENT IWPGRVIWS A R M  

CLARK UNITCRAPH 
TC .22 T I M  OF CCtaCEMRATIM 
R .32 SP3RAGE COEFFICICNT 

AC-TeD-ARM VS. T I M ,  11 ORDINATES 
. O  5.0 16.0 30.0 65.0 

100.0 

TVTAL RAINFALL = 

P W  FLOW TIME 

+ ICFSI ( W O  

9. 4.10 

UNIT HYDROGRAPH PARAncrCRS 
C L A M  lT= .22 HR. R= .32 HR 
SNYDER TP= . 1 6 W ,  CP= .3b 

UNIT HYDROGRAPH 
54 m-OP-PERIOD ORDINATES 

11. 11. 11. 
5. 4. 4. 
2. 2. 1. 
I. I. 0. 
0. 0. 0. 

H Y D R O G W H  AT STATION S2F 

3.13. TOTAL LOSS = 1.b0. TOTAL excess . 1.53 

WIIIVII AVERAGE ILI)Y 
6 - W  24-w 72-w 9.97-W 



L W L A T I V E  M U  = .O1 SQ MI 

HYDRCCRAPH RCUTIffi DATA 

SMRAZE RrnIffi 
NSTPS 2 MlMEIER OF SUBRUCHES .-. - 
ITYP FU)V TYPE OF INITIAL CONDITION 

RSVRIC -1 .00 INITIAL CONDITION 
X .OO YORKING R AND D COEFFICIF2?F 

N O W  DEPTH C M E L  
ANL .035 LEFT OVERBANK N-VALUE 

ANCH ,030 MAIN C M E L  N-VALUE 
AM( ,035 RIGHT OVERBANI: N-VALUE 

RLKD1 1144.  R U C H  LPIGTn 
SEL ,0105 ENERGY SLOPE 

E W  .O MAX. ELW. FOR STORACE/OUTFLOW CALCULATION 

CROSS-SLCTION DATA 
- - -  L E ~  OVERLUNI: --- + ------ WIN C ~ L  ------- + --- RIGHT OVERBANI: --- 

210 RY ELEVATION 1 .OO 1.00 .OO 1.00 2.00 2 . 5 0  2 . 5 0  2.50 
209 RX DISTANCE .OO 10.00 15.00 35.00 50.00 6 5 . 0 0  8 0 . 0 0  90.00 ... 

COMFW~ED SMRAGE-CUFFLOW- ELEVATION DATA 

STQRAG E .OO . 0 1  .02 .05 .09 .14 .20 .28 .38 .50 
OWFLOW .OO .17 1 .10 3 .25 7 . 0 1  12.71 20.bb 31.17 42.19 b2.48 

ELEVATION .OO 1 3  .26 .39 .53 ' .b6 .79 .92 1.05 1 .18 

SWRAGE . b4 .7B . 93 1.08 1 .24 1 . 4 1  1 .59 1.78 1 .18 2 . 2 0  
OmFLOW 87.07 1 1 5 . 9 0  148.98 l B b . 3 4  228.02 274.10 319.07 368.40 4 2 3 . 7 5  485.27 

ELEVATION 1.32 1.45 1.58 1 . 7 1  1  .a4 1.97 2 . 1 1  2 .24 2.37 2 . 5 0  

HYDROGRAPH AT STATION RCPF 

PEAK FLOW TIME 

r ICFSI IHRl 

9 .  4 .20 

UAY.II(UY AVERAGE FLOW 
b-HR 24-HR 72-HR 9.97-HR 

UAY.II(UY AVERAGE STORAGE 
6 -HR 24-HR 72-HR 9.97-HR 

PEAK STORAGE TIME 

+ iAC-FTI IHRl 
0.  4.17 

PEAK LTAGE T I E  YMIIKJU AVERAGE STAGE 
b-HR 24-HR 72-HR 9.97-HR 

I 8  1 1  .ll .ll 

CUYULATSVEARU= . O l S Q M I  

+ (FEETI IHRI 
.57 4.20 

.............. 
2 1 1  KK ' S2G ' .............. 

SUB-BASIN S2C 

SUBBASIN CHMACTSRISTICS 
TMEA .19 SUBBASIN AREA 

PRECIPITATION DATA 

S T O W  3.13 BASIN TOTAL PRECIPITATION 

INCRWF2?FAL PRECIPITATION PATI'ERN 
.oo  .oo .oo .oo .oo 
.oo .oo .oo .oo .oo 
.oo .oo .oo .oo .oo 
.oo .oo .oo .oo .oo 
.oo .oo .oo .oo .oo 
.oo .oo .oo .oo .oo 
.oo .oo .oo .oo .oo 
.oo .oo .oo .oo .oo 
.oo . o o  .oo .oo .oo 
.o 1  .o 1  .o  1  .01 . 0 1  
.01 .o 1  .01 .o 1  . 0 1  



G R E m  AND NlPT LOSS RATE 
STRTL .15 STARTING LOSS 

DTH .25 NOIS?VRE DEFICIT 
PSIF 4.30 WETTING FROUC m I O N  

XKSAT .40 HYDRAULIC CONDUCTIVITY 
RTIMP 20.00 PERCFNT IMPERVIOUS ARE4 

CLARK UNITGRAPH 
'TC .4O TIME OF CONCEWl'RATION 
R . 1 8  STORAGE COEFFICIFNT 

ACCUIRILATEL-ARE4 VS. TIUE. I 1  ORDINATES 
.O 3 . O  5.0 8.0 12.0 20.0 43.0 ' 75.0 90.0 '46.0 

UNIT HYDROGRAPH PARAMEl'CRS 
CLARK TC= .40 HR, RI .28 HR 

aIYDER TP= .34 HR. CP= .77 

HYDROCRAPH AT STATION S2G 

TOTAL RAINFALL = 3.13. TVTAL LOSS = 1.52. TOTAL EXCESS = 1.61 

F W  F U W  TIME UAXIIIII11 AVERAGE FLCU 
b-HR 24-HR 72-HR 9 . q ~ - H R  

r (CFSI lHRl 
lCFSl 

+ 228. 4.23 32.  20 .  20. 20 .  
(INCHES1 1.597 1.602 1.602 1.602 
(AC-RI l b .  16. I b .  Lb. 

CVWULATIVE AREA n .19 SO M I  

.............. 
2 1 8  KK ' CPL ' .............. 

AT 44TH STREET I~ERSECTION 

HYDROGRAPH CMLBINATION 
I COWP 2 N W B W  OF HYDRffiRAPHS TO C W I N E  

HYDRCGRAPH AT STATION CP1 

PLAR FLOW TIME 

.---. 
+ 237. 4.23 34. 20.  20. 20. 

(INCHES) 1.593 1.599 1.599 1.599 
IAC-FTI 11. 17. 17. 17.  

C V W U T I M  ARM = .20 SQ MI 

HYDRffiWH ROVTINC DATA 

STORAGE RrnING 
NSTPS 5 W E R  OF SUBRUCHES 
ITYP FLCU TYPE OF INITIAL CONDITION 

RSVRIC -1 .00 INITIAL CONDITION 
X .OO WORKING R AND D COEFFICIM 



S0RM.L DECTH CHANNEL 
ANL ,035 LEIT O V W A N K  N-VALUE 

N W H  ,030 W I N  C W E L  *-VALUE 
ANR - 0 3 5  RIGHT OVERBANX N-VALUE . - .. 

R W  3088. R ~ C H  LENGTH 
SEL ,0123 FNERGY SLOPE 

E W  .O MAX. ELEV. FOR STURAGEIOVTFWW CUTLATION 

CROSS-SECTION DATA 
---  L E ~  0- --- + ------ MI* C-EL - - - - - - -  + ---  RIGHT O V m W  ---  

ELEVATION 1 . 1 0  1.00 1  .OO .OO 1.00 l .OO 1.10 2 .00 
DISTAKIE .OO 40.00 60.00 80.00 125.00 130.00 140.00 155.00 

C-ED STORAGE-CVCFLCM-ELEVATION DATA 

5XURAGE .OO .03 L O  .23 .4 1  . b4 .92 1.25 1.63 2.0' 
O ~ F L O W  .OO .28 1.77 5 . 2 1  11.23 20.3b 33.10 49.93 7 1 . 2 9  17.bO 

ELEVATION .OO 1 1  . 2 1  .32 .42 .53 .hJ  . 7 4  .84 . 3 5  

STORAGE 2.69 3 .70 4 .75 5.83 b . 9 1  8 . 0 1  9 2  10.24 11.38 12.53 
W F L O V  129.26 184.71 254.83 337.19 430.87 535.29 b 5 0 . 0 0  774.70 909.12 1053.04 

ELEVATION I . 0 5  I. Lb 1 .26 1.37 1 .47 1.58 1 .68 1 . 7 9  1 .89 2 .00 

HYDROGRAPH AT STATION RCP2C 

P G M  FLOW TIME 

lCFSl !HRl 

+ 224. 4 . 4 3  

MAXIMUM AVERAGE FLCU 
b -HR 24-HR 7 2 - ~ ~  

P G M  STORAGE TIME MAXIWVW AVERAGE STQRAGE 
b-HR 24-HR 72-IfR 

F G M  aTAGE TIME MAXIWVW AVERAGE STAGE 
b-HR 24 -HR 72-HR 

.............. 
SUB-BASIN S2H 

SUBBASIN RONOFF DATA 

aBBASIN CHARA'3WIISTICS 
TAR M .05  SUBBASIN AREA 

PRECIPITATION DATA 

!STORM 3.13 BASIN TVTU PRECIPITATION 

'ION PATFrn 
.oo 
.oo 
.oo 
.oo 

G R E W  AND AIIFT W S S  RATE 
STRTL .10 STMTING W S S  

t?ln .28 MOISTURE DEFICIT 
PSIF 3 . 2 0  WETTING FROt?C SIKTION 

=SAT .49  llYDRAZTLIC CONWCTIVITY 
RTInP 15.00 P E R C M  IIWERVIWS A R M  

C L A M  UNITGIUS(( 
'IC .16 TIME OF CONC-TION 
R .20 STORAGE C O L F I I C I ~  

ACCljUUIATED-AREA VS. TIME, 1 1  ORDINATES 
.O 5 . 0  16.0 30.0 65.0  77.0 84.0  90.0  94.0  97.0  

100.0  



UNIT HYDROCRAPH PARAMETERS 
CLARK TC= . I b H R .  R= . 2 0  HR 
SNYDER TP= . I 1  HR, CP- . J q  

TOTAL RAINFALL = 

PEAK FLOW TIME 

+ (CFSI iHRl 

b b .  4 . 0 3  

UNIT HYDROGRAPH 
34 DIO-OF-PERIOD ORDINATES 

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

b .  5 .  4 .  3 .  3 .  2 .  2 .  2 .  1 .  
1 .  1 .  I. 

HYDROGRAPH AT STATION S2H 

3 . 1 3 .  TOTAL LOSS = 1 . b b .  TQTAL EXCESS = 1.47  

UAXIllUW AVERAGE FLOd 
6-HR 24-HR 72-HR 9.97-HR 

ICFSI 
8 .  5 .  5 .  5 .  

(INCHES) 1 . 4 5 9  1 . 4 b l  1 . 4 b 1  1 . 4 b l  
IAC-FTI 4 .  4 .  4 .  4 .  

CVIIVLATIVE AREA = . 0 5  SP MI 

HYDROGRAPH COMBINATION 
ICOllP 2  -ER OF HYDROGRAPHS TO COMBINE 

HYDROGRAPH AT STATION CP2 

PEAK FLOW TIUE IuXII(UI AMRAGE FLOW 
b-HR 24-HR 72-HR 9 .91-HR 

+ lCFSl !HRI 
I CFS) 

+ 2 5 0 .  4 . 4 0  4 1 .  2 5 .  2 5 .  2 5 .  
(INCHES1 1 . 5 6 3  1 . 5 7 1  1 . 5 7 1  1 . 5 7 1  

( AC-CTI 2 1 .  2 1 .  2 1 .  2 1 .  

CLMXATIVC AREA = .25  SQ MI 

HYDROGRAPH ROVTING DATA 

Nmmu D L r n  CllMWcL 
ANL . 0 3 5  LEFT 0- N-VALUE 

A N C W  . 0 3 0  IUIN CHAPEnL N-VALUE 
ANR . 0 3 5  RIGHT 0- N-VALUE 

RINln 1 1 6 0 .  R M C H  LPNOIll 
SEL . 0 1 3 8  W G Y  SU)PE 

C W  . O  W(. CLN. FOR STORACE/OVT?LOV CALCVLATION 

CROSS-SECTION DATA --- LEFT --- + ------  IN C ~ L  ------- + ---  RIGHT O V ~  --- 
ELEVATION 5 . 5 0  4 . 5 0  2 . 5 0  . 5 0  .OO . 5 0  2 . 5 0  4 . 5 0  
DISTANCE .OO 4 5 . 0 0  5 5 . 0 0  7 5 . 0 0  8 0 . 0 0  8 5 . 0 0  9 3 . 0 0  1 0 0 . 0 0  

CcUPWl'ED STORAGE-m?LOd-ELEVATION DATA 

SmRACE .OO . 0 2  . 0 9  . 1 9  . 3 2  . 4 9  . 6 8  . 9  1 1 . 1 6  1 . 4 5  
o t ~ r ~ l i ~ ~  .OO 1 . 3 4  8 . 8 1  2 5 . 6 2  5 2 . 4 9  9 0 . 9 3  1 4 2 . 4 1  2 0 8 . 3 5  2 9 0 . 1 0  3 9 6 . 4 3  

ELEVATION .OO . 2 9  . 5 8  . 8 7  1 . 1 6  1 . 4 5  1 . 7 4  2 . 0 3  2 . 3 2  2 . 6 1  

SmIUCE 1 . 7 6  2 . 0 9  2 . 4 4  2 . 8 0  3 . 1 9  3 . 5 9  4 . 0 2  4 . 5 4  5 . 1 6  5 . 8 9  
OWTFLCU 5 3 4 . 0 8  6 9 0 . 5 3  8 6 6 . 0 7  1 0 6 1 . 0 4  1 2 7 5 . 7 7  1 5 1 0 . 6 2  1 7 5 9 . 7 8  2 0 4 2 . 4 4  2 3 1 4 . 3 6  2 7 2 7 . 2 3  

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



"' WAFSIffi ' ' ' WDlFlELI PULS R W I f f i  UAY BE WKERICALLY UNSTABLE FOR W F L O W S  BETWEEN 2 Q 0 .  TO 272'. 
THC R W C D  HYDROCRAPH SHOULD BE W(AIIINCD FOR OSCILLATIONS OR OWFLOWS CRMTER THAN P E M  INFLOWS. 
THIS CAN BE CORREIXED BY DECRMSING THC TIME II?ERVAL OR INCRMSING STORAGE (USE A LONGER RMCH.1 

HYDROCMPH AT STATION RCP2 

P W  FLOW TIME 

+ ICFSI ,HRI 

IUXlIILII( AVERAGE FLOV 
h-HR 24-HR 7 2 - H R  9.97-HR 

P E M  STORAGE TIME 

P E M  aTAGC T I M  

+ [FEETI HR I 
& . I 7  4 .43  

UAXIYUY AVERAGE STORAGE 
b -HR 24-HR 72-HR 9.97-HR 

0. 0 .  0 .  0 .  

MAXKIIVW AVERAGE STAGE 
b -)(R 24-HR 72-HR 9.97-HR 

.77  .49 . 4 9  .4Q 

NBBASIN RUNOFF DATA 

SUBMSIN CHARACTER ISTICS 
T M M  .02 SUBBASIN A R M  

PRECIPITATION DATA 

S T O M  J . 1 3  BASIN TiYl'AL PRECIPITATION 

INCR-AL PRECIPITATION PATTERN 
00 - 0 0  - 0 0  - 0 0  

GREEN AND AMPl' LOSS RATE 
STRTL .10 STARTIN W S S  

DTH .25 WOISlVRE DEFICIT 
PSIF 4.30 YZFFIffi FRlX?C m I O N  

=SAT .40 HYDRAULIC ccUDU3IVI'IT 
RTIMP 20.00 P U I C m  I W W I V I W S  AREA 

CLARK UNITGRAPH 
TC . 2 8  TIUC 01 CONC-TION 
R .23  STORAGE COE11lCICNP 

KCWWLATCLl-ARM VS. TINE. 1 1  ORDINATES 
.O 5.0 16 .0  3 0 . 0  b5.0 7 7 . 0  8 4 . 0  90 .0  9 4 . 0  97 .0  

100.0  

UNIT HYDROGRAPH PARNfEl'ERS 
CLAW. TC= .28 HR, R= . 2 3 H R  

SNYDER TP= . L 6 H R ,  CP- .44 

UNIT HYDROGRAPH 
4 0  FND-OF-PERIOD ORDINATES 

2 .  9 .  2 1 .  3 5 .  40 .  3 9 .  37.  34. J 1 .  2 7 .  
2 3 .  2 0 .  1 7 .  15 .  13. 11. 10. 8. 7 .  b .  

5 .  5 .  4 .  3 .  3 .  3 .  2 .  2. 2 .  I. 

HYDROCRAPH AT STATION S2J 

TOTAL RAINFALL = 3 . 1 3 .  TOTAL LOSS r 1.51, EXCESS = 1.62 

PEAK FLOW TInE IUXIllLM AVUUGE FLCU 
b -HR 24-)[R 72-HR 9.97-HR - (CFSI (HRI 

(CFSI 



CVWUUT:VE ARU = . 5 2  SG MI 

2 4 8  HC HYDROGRAPH C O O I N A T I O N  
I COWP 2 W E R  OF HYDROGRAPHS TU C O O I N E  

HYDROGRAPH AT STATION C P 3  

P L u  FLOW T I #  

+ ICFB) (HRI 

MAXIMUM AVERAGE FLOW 
b -HR 24-HR 72-HR 9 .97 -HR 

CVWULATIVE AREA = .27  SO MI 

RUNOFF SVlOlARY 
FLOW I N  CUBIC FEET PER SECOND 

T I #  I N  HOURS, MU I N  W A R E  MILES 

F L u  TIME OF AVWUGE FU3V FOR M I M U M  PERIOD M S I N  MAXII(VL( T I M E  OF 
OPERATION STATION FLOW P U K  ARU STAGE MAXSTACE 

b-HOUR 24-HOUR 72-HOCIR 

HYDROGRAPH AT 

R m m  TO 

S I B  

R S l B  

HYDROGRAPH AT 

R m E D  TO 

HYDROGRAPH AT 

3 COKBINED AT 

ROUTED TO 

S I C  

C P l C  

R C P l C  

HYDROGRAPH AT 

R m m  m 

HYDROGRAPH AT 

3 C m I N S D  AT 

R W E D  TO 

S l  E 

C P l E  

RCPlE 

HYDROGRAPH AT 

2 CCUBINED AT 

ROVPED TU 

S l F  

C P l F  

RCFI  

HYDROGRAPH AT 

2 C O O I N E D  AT 

R m E D  To 



HYDROCRAPH AT 
5 2 8  3b. 4 . 0 7  

2 COMBINED AT 
CP2B 2 2 b l .  4 .43  

ROWED M 
RCP28 2 2 5 2 .  4 .47  

HYOROGRAPH AT 
S2C 3 7 .  4 . 0 7  

2 COMBINED AT 
CP2C 2 2 6 8 .  4 .47  -- 

ROWED TO 
RCP2C 2 2 b 8 .  4 .47  

HYDROCRAFH AT 
S2D 28. 4 .10  

HYDROGRAPH AT 
S21 3 8 .  4 .07  

1 COUBINED AT 
CPZOI 2 3 0 1 .  4 .47  

R o m E D  M 
/ 

RCPDI 2 2 9 1 .  4 . 5 0  

HYDROGRAPH AT 
S2E 3 2 .  4 .17  

2 COlIBINED AT . -.. 
CP2E 2315. 4 . 5 0  

HYDROGRAPH AT 
... .# 

S2F 9 .  4 . 1 0  

ROln'ED 7.3 
RCPI  9 .  4 . 2 0  

HYOROGRAPH AT 
S2G 2 2 8 .  4.23 

2 CCUBINED AT 
CPL _2)7, 4.23 

ROWED TO 
RCP2G 224.  4.43 

HYOROCRAPH AT 
S2H bb.  4 .03  

2 CCUBINED AT 
250.  4 .40  CP2 - 

ROWED TO 
RCP2 249.  4.43 

HYDROGRAPH AT 
S 2 J  3 0 .  4.10 

.---- OSS---ZCLOSC U n i t :  71 ,  F i l e :  TARIS lS2.0SS 
P o i n t e r  U t i l i z a t i o n :  .25 
Number o f  Recordm: 1 4  
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