FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

Promaee., .
.

Ficnd ~ .

REPORT ON HYDROLOGY OF TATUM WASH

Prepared for: Planning and Project Management Division

HYDROLOGY BRANCH
ENGINEERING DIVISION

February 27, 1995




PREFACE

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

The Flood Control District 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 tor
any claims of any kind arising out of the use if the information contained in this report.
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HYDROLOGY 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 flooding 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) statf.

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. It 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

It 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 project, a preliminary model was used to estimate the magnitude ot the peak
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 channel/detention facilities, the watershed
was subdivided to provide peak flows and volumes at critical concentration point.

3.1 PHASE I:

[n 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:
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3.1.1 Rainfall: The 100-year, 6-hour and 100-year. 24-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, 24-hour storm was also analyzed in order to find which
storm produces the highest peak in this area.

3.1.2 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. [n
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 tor the soil
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

Sl 1.92 0.20 0.35 0.25 43 0.40 0.50 35 35
S2 0.25 0.10 0.35 0.25 4.3 0.40 0.50 15 35
TABLE 2

CLARK UNIT HYDROGRAPH PARAMETERS

S1 122% 2608 1570 2.5 415.2 290.0 0.07

S2 160 1570 1390 1.0 180.0 180.0 0.05

Constants m and b are chosen from Table 5.1 in the District’s Drainage Design Manual. Volume
1, Hydrology. From this table, subbasin S1 has characteristics that are the same as category C.
Subbasin S2 is considered to be under category B.
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TABLE 3

HYDROGRAPH ROUTING PARAMETERS

S1-§82 1.0

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.

TABLE 4

100-year 6-Hour Dry Conditions
S1 1.92 1970 4.42 172 1,026 90 1.70 85
RS1 1.92 1891 4.50 172 985 90 1.68 85
S2 0.25 246 4.17 17 984 68 1.29 &()
CP2 2.17 2031 4.50 189 936 87 1.63 85

100-Year 6-Hour Normal Conditions

Sl 1.92 2108 4.42 181 1,098 94 1.78 >¥5
RS1 1.92 2048 4.50 180 1,067 94 1.76 >&5
S2 0.25 269 4.17 19 1.076 76 1.40 <¥5
CP2 2.17 2196 4.50 199 1,012 92 1.72 >¥5

D.A. = Drainage area in square miles

QM = Peak 100-year flows in cfs

T, = Time to peak in hours

i = Total 100-year volume in ac-ft

Q/A = Unit Peak discharge in cfs/sq.mi

V/A = Unit volume discharge in ac-ft/sq.mi

Runoff = Total runoff in inches

CN = Curve Number




TABLE 5

100-Year 24-Hour Dry Conditions
S1 1.92 1900 12.33 190 990 99 1.87 85
RS1 1.92 1822 12.25 190 949 99 1.86 85
S2 0.25 248 12.08 17 992 6¥ 1.31 80
CP2 2.17 1926 12.42 207 888 95 1.79 85
100-Year 24-Hour Normal Conditions
S1 1.92 2010 12.33 196 1,047 102 1.92 >85
RS1 1.92 1937 12.42 196 1,009 102 1.91 >85
S2 0.25 267 12.08 8 1.06¥ 32 1.3% <85
CP2 2.17 2044 12.42 214 942 99 1.85 >85

The description from Table 4 holds.

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, S1). Although the 24-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 flows
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 | examined the results of a storm cell
centered over the Phoenix Mountain Preserve (Subbasin 1), 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).

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 miles in
phase 1 to 1.77 square miles. The division of the subbasin was based on possible locations for
detention basins (Figure 2).

3.2.1. CASE 1

The procedures used for Case | are as follows:




3.2.1 Rainfall : The storm size for this case was the total area for subbasin S1. 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

CLARK UNIT HYDROGRAPH PARAMETERS

212 (0.33)

1940

1610

0.78

SIA 424 290 0.09
SIB 150 (0.23) 2590 1630 0.87 1103 310 0.10
SIC 70 (0.11) 2030 1570 0.64 719 310 0.10
S1D 195 (0.31) 2240 1560 0.85 800 310 0.09
S1E 329 (0.51) 2390 1520 1.16 750 310 0.09
SIF 179 (0.28) 2320 1490 1.06 783 310 0.09

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

cdase.

TABLE 7

HYDROGRAPH ROUTING PARAMETERS

STA-CPIC 0.38
S1B-CP1C 0.40
CPIC-CPIE 0.68
S1D-CPLE 0.40
CPIE-CPIF 0.43

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




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

TABLE 8
100-Year 6-Hour Dry Condition
S1A 0.33 485 4.17 30 1.470 91 1.75
RS1A 0.33 474 4.25 30 1.436 91 1.74
SIB 0.23 293 4.25 21 1.274 91 1.75
RSIB 0.23 284 4.33 21 1,235 9l 1.74
S1C 0.11 143 4.17 10 1,300 91 1.75
CPIC 0.67 884 4.25 62 1.319 93 1.74
RCPIC 0.67 856 4.33 62 1.278 94 1.74
SID 0.31 435 4.17 29 1,403 94 1.75
RSID 0.31 430 4.25 29 1,387 94 1.74
S1E 0.51 669 4.25 47 1.312 92 1.75
CPIE 1.49 1894 4.33 137 1,271 92 1.74
RCPIE 1.49 1895 4.33 137 1,272 92 1.74
S1F 0.28 343 4.25 26 1,225 93 1.75
CPIF 1.77 2220 4.33 163 1,254 92 1.74

The description from Table 4 holds.

TABLE 9
100-Year 6-Hour Normal Condition
STA 0.33 508 4.17 32 1,539 97 1.82
RSTA (.33 496 4.25 32 1,503 97 1.82
SIB 0.23 307 4.25 22 1.335 96 1.82
RS1B 0.23 298 4.33 22 1.296 96 1.82
S1C 0.11 150 4.17 11 1.364 100 1.82




ABLE 9 (Cont)

100-Year 6-Hour Normal Condition
CPIC 0.67 928 4.25 65 1.386 97 1.82
RCPIC 0.67 900 4.33 65 1,343 97 1.81
S1D 0.31 456 4.17 30 1,471 97 1.82
RS1D 0.31 450 4.25 30 1.452 97 1.82
S1E (.51 702 4.25 49 1,376. 96 .82
CPIE 1.49 1988 4.33 144 1.334 97 1.81
RCPIE 1.49 1997 4.33 144 1,340 97 1.81
SIF 0.2% 360 4.25 27 1.286 96 1.82
CPIF 1.77 2339 4.33 171 1,321 97 1.81

The description from Table 4 holds.

3.2.2 CASE2

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 | were used.

Tables 10 and 11 show the parameters used for case 2.

TABLE 10

S2A1 0.056 1980 1466 0.36 1427 330 0.10
S2A2 0.039 1492 1451 0.51 81 81 0.09
S2B 0.027 1465 1440 0.28 89 ¥9 0.06
S2C 0.028 1450 1432 0.27 67 67 0.06




TABLE 10 (Cont)

CLARK UNIT HYDROGRAPH PARAMETERS
S2D 0.024 1439 1418 0.32 66 66 0.06
S2E 0.033 142¥% 1396 0.49 65 65 0.06
S2F 0.008 1452 1438 0.21 67 67 0.07
S2G 0.189 1980 1426 0.77 719 310 0.10
S2H 0.049 14338 1398 0.72 56 56 0.06
S21 0.028 1434 1418¥ 0.32 50 50 0.06
S2J 0.023 1405 1389 0.22 72 72 0.09

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)

TABLE 11

HYDROGRAPH ROUTING PARAMETERS

RC1 0.129
RC2 0.197
RC3 0.390
RS2F 0.217
RCIG 0.206
RC6 0.220

The results for Case 2 are shown in Table 12.




TABLE 12

100-Year 6-Hour Normal Condition
CP2Al 1.83 2219 4.40 173 1213 95 1.78
CP2A2 1.87 2244 443 176 1200 94 1.77
CP2B 1.89 2261 443 178 1191 94 1.76
CP2C 1.92 2268 4.47 180 1181 94 1.76
CP2DI 1.97 2301 4.47 185 1168 94 1.76
CP2E 2.01 2315 4.50 187 1151 93 1.76
CP1 0.20 237 4.23 17 11¥5 ¥5 1.60
CP2 | 025 250 4.40 21 1000 84 1.56
CP3 0.27 265 4.43 22 981 81 1.57

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
1 CPIC 0.67 892 63
2 CPIE 1.49 1911 141
3 CPIF 1.77 2212 167
4 CP2Al 1.83 2219 173
5 CP2E 2.01 2315 187

3.4 Comparison with Other Studies

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

9




volumes are comparable between the studies even though the rainfall duration and the point
precipitation values are different between the two studies. Table 14 lists a comparison between
the results of the studies .

TABLE 14
BAKER Sl 1.85 1697 183
FCD PHASEI S1 1.92 2108 181
BAKER S2 0.39 425 32
FCD PHASE 1 S2 0.25 269 19
BAKER CcP2 2.24 1573 215
FCD PHASE 1 CP2 2.17 2196 199

3.4 Recommendation

The recommended values for Case 1 be utilized for sizing of the detention within the Mountain
Preserves (S1) 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.

10




Figures:

Figure 1-
Figure 2-
Figure 3-
Figure 4-

Watershed Boundary for Phase 1

Watershed Boundary for Phase 2, Case 1

Watershed Boundary for Phase 2, Case 2

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

10, 50 and 100 years 6-hour storms

Conc. Point 10-Year 50-Year 100-Year Remarks
CpP1C Q (cfs) 329 680 892 Potential
V (ac-ft) 30 52 63 D.B. Site 1
CPI1E Q (cfs) 710 1486 1911 Potential
V (ac-ft) 67 116 141 D.B.Site 2
B CPIF Q (cfs) 820 1719 2212 Potential
V (ac-ft) 79 138 167 D.B. Site 3
CP2A1 Q (cfs) 818 1721 2219 Potential
V (ac-ft) 82 143 173 D.B. Site 4
CP2A2 Q (cfs) 827 1744 2244
V (ac-ft) 83 145 176
CP2B Q (cfs) 830 1752 2261
V (ac-ft) 84 147 178
CP2C Q (cfs) 833 1762 2268
V (ac-ft) 85 149 180
CP2DI Q (cfs) 843 1786 2301
V (ac-ft) 87 153 185
CP2E Q (cfs) 848 1798 2315 At Shea
V (ac-ft) 89 155 187 Boulevard
CP1 Q (cfs) 90 193 237
V (ac-ft) 7 14 17
CP2 Q (cfs) 94 204 250
V (ac-ft) 9 17 21
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Appendix:
HEC-1 Output Printout
Diskette Containing the Following Files

Tatca24.dat Phase 1, Dry Conditions (I), 24-hr storm.
Tatca241.dat Phase 1, Normal Conditions (II), 24-hr storm.'
Tatcasel.dat Phase 1, Normal Condition (II), 6-hr storm.
Tatcasel.dat Phase 1, Dry Condition (I), 6-hr storm.
Tatum.dat Case 1, Dry Condition (I), 6-hr storm.
Tatuml.dat Case 1, Normal Condition (II), 6-hr storm.

Tatmsls2.dat Case 2, Normal condition, 6-hr storm (combined S1 and S2)




Phase 1
Normal Conditions (AMC II)
6-hr storm
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6-hour storm using normal conditions
82 is considered to be urban area. The storm size for the watershed :s
picked to be 2.42.

5 10 OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
T HYDROGRAPH TIME DATA
NMIN 5 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 300 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 0 ENDING DATE
NDTIME 0055 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .08 HOURS
TOTAL TIME BASE  24.92 HOURS
ENGLISH UNITS
DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH  INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT
Lie 4ae aee ses bee bee eae wes Abe Bee aee A4 Hee aee s8e KaE Ker HEa aGa B4 EA S8 UAE 484 Ha4 G4 eas tes
‘oo
Cereraiinanaes
. .
6 KK . st ¢
. .
tererieirerans
SUB-BASIN SUBL
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RAINFALL DEPTH OF ).20 WAS SPACIALLY REDUCED AS SHOWN BY THE PB RECORD
THE FOLLOWING PC RECORD USED A 6-HOUR STORM WITH A PATTERN No. OF 1.92
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JXDATE 1 0 STARTING DATE
JXTIME 0 STARTING TIME
SUBBASIN RUNOFF DATA
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18 LG GREEN AND AMPT LOSS RATE
STRTL .20 STARTING LOSS
DT .25 MOISTURE DEFICIT
PSIF 4.J0 WETTING FRONT SUCTION
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RTINP 35.00 PERCENT IMPERVIOUS AREA
19 uc CLARK UNITGRAPH
™ .60 TIME OF CONCENTRATION
R .30 STORAGE COEFFICIENT
20 UA ACCUMULATED-AREA VS. TIME, 11 ORDINATES
.0 3.0 5.0 8.0 12.0 20.0 43.0 75.0 90.0
100.0
cer
UNIT HYDROGRAPH PARAMETERS
CLARK TC= .60 HR, Rz .30 HR
SNYDER TP= .50 HR, cp= .91
UNIT HYDROGRAPH
24 END-OF-PERIOD ORDINATES
68. 182. 306. 675. 1566. 2261. 2198. 1816. 1402. 1063.
806. 611. 463. sl 266. 202. 153. 116. 88. 67.
51. 38. 29. 22.
‘s ces Y ‘s ces
HYDROGRAPH AT STATION sl

96 .




TOTAL RAINFALL = 3.13, TOTAL LOSS = 1.34, TOTAL EXCESS = 1.78
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
8-HR 24-HR 72-HR 24.92-HR
. (CFS) (HR)
(CFS)
+ 2108, 4.42 364. 2. 88. 88.
{ INCHES} 1.765 1.77% 1.77% 1.775
(AC-FT) 181. 182, 182. 182.
CUMULATIVE AREA = 1.92 sQ MI
Lhh M e4s bas A4 ebe sas ees ase She aee ses Bae o4 a4 Mbe 404 e4a eah G406 a8 e4s see eba wae S84 ses abs as asa
cen
Ceneriaseraaaa
. .
22 KK . RSl *
. .
Leedsiasnanane
ROUTING FROM 51 TO S2
HYDROGRAPH ROUTING DATA
24 RS STORAGE ROUTING
NSTPS 2 NUMBER OF SUBREACHES
ITYe FLOW TYPE OF INITIAL CONDITION
RSVRIC -1.00 INITIAL CONDITION
X .00 WORKING R AND D COEFFICIENT
25 RC NORMAL DEPTH CHANNEL
ANL .035 LEFT OVERBANK N-VALUE
ANCH .035 MAIN CHANNEL N-VALUE
ANR .035 RIGHT OVERBANK N-VALUE
RLNTH 5280. REACH LENGTH
SEL .0340 ENERGY SLOPE
ELMAX .0 MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION
CROSS-SECTION DATA
27 RY ELEVATION 5.00 5.00 5.00 . .00 5.00 5.00 S.00
26 RX DISTANCE .00 .50 1.00 125.00 136.00 251.00 252.00 253.00
ces
COMPUTED STORAGE-OUTFLOW-ELEVATION DATA
STORAGE .00 .55 1.50 2.86 4.61 6.77 9.13 12.29 15.65 19.41
OUTFLOW .00 11.92 47.73 114.03 217.30 363.60 558.58 807.60 1115.75% 1487 .94
ELEVATION .00 .28 .53 .79 1.05 1.32 1.58 1.84 2.11 2.37
STORAGE 23.57 28.1) 33.10 38.47 44.23 50.40 56.97 63.94 71.32 79.09
OUTFLOW 1928.88 2443.13 3035.11 3709.13 4469.36 5319.92 6264 .79 7307.90 8453.08 9704.12
ELEVATION 2.63 2.89 J.16 3.42 3.68 3.95 4.21 4.47 4.74 5.00
¢** WARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE POR OUTFLOWS BETWEEN 6265. TO 9704.
THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)
e cae cee can ces
HYDROGRAPH AT STATION RS1
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 24.92-HR
+ (CFS3) {HR)
(CFs)
- 2048, 4.50 Je4. 92. 88. 88.
{ INCHES) 1.762 1.775 1.775% 1.775
(AC-PT) 180. 182. 182. 182.
PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 24.92-HR
+ (AC-FT) (HR)
12. 4.50 J. 1. 1. 1.
PEAK STAGE TIME MAXINUM AVERAGE STAGE
6-HR 24-HR 72-HR 24.92-HR
> {FEET) (HR)
2.69 4.50 1.00 .26 .25 .25
CUMULATIVE AREA = 1.92 sQ MI
Peb NEE Bab eee 008 CAE Gan EEe SRS EAE aee AES BEE AEE Nes NER MR ATE KEQ 60 SE6 Bee Ced S04 bee B0a es4 bas tad ae
res
Cereersanesaan
. .
28 KK . s2
. .
cerreterceanen
SUB-BASIN SUB2
6-HOUR RAINPALL, PATTERN NO. 1.92 WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .977
SUBBASIN RUNOFF DATA
32 BA SUBBASIN CHARACTERISTICS

TAREA -25 SUBBASIN AREA




PRECIPITATION DATA

14 P8 STORM 3.13 BASIN TOTAL PRECIPITATION
14 pt INCREMENTAL PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .01 .01 .01 .01 .01 .01 .03
.03 .03 .07 .07 .07 .09 .09 .99 .05 .05
.05 .02 .02 .02 .01 .01 .01 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00
13w GREEN AND AMPT LOSS RATE
STRTL .10 STARTING LOSS
DTH .25 MOISTURE DEFICIT
PSIF 4.30 WETTING FRONT SUCTION
XKSAT .50 HYDRAULIC CONDUCTIVITY
RTIMP 15.00 PERCENT IMPERVIOUS AREA
34 UC CLARK UNITGRAPH
TC .36 TIME OF CONCENTRATION
R .26 STORAGE COEFFICIENT
35 UA ACCUMULATED-AREA VS. TIME, 11 ORDINATES
.0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 a7.0
100.0
e
UNIT HYDROGRAPH PARAMETERS
CLARK  TC= .36 HR, R= .26 HR
SNYDER TP= .23} HR, ce= .53
UNIT HYDROGRAPH
19 END-OF-PERIOD ORDINATES
55, 234. 354. 32¢. 261. 195. 141. 102. 74. 54.
39. 28. 20. 15. 11. 8. 6. 4. 3.
s ves ae ‘oo ves
HYDROGRAPH AT STATION s2 ,
TOTAL RAINFALL = 3.13, TOTAL LOSS = 1.73, TOTAL EXCESS = 1.40
PEAK FLOW TIME MAKIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 24.92-HR
+  (CFS) {HR) .
(cPs) Y
. 269. 4.17 7. 9. 9. - 9.
{ INCHES)} 1.390 1.394 1.394 1.394
(AC-FT) 19. 19. 19. 19.
CUMULATIVE AREA = .25 SQ MI

tesarerecranee

37 KK . cp2 ¢
. .
Ry
SHEA BLVD CONCENTRATION POINY
39 HC HYDROGRAPH COMBINATION
IcoMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
“ee
aee Xy ree ter “ae
HYDROGRAPH AT STATION cpP2
PEAK FLOW TIMR MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 24.92-HR
+ {Crs) (HR)
(crg)
- 2196. 4.50 401. 101. 97. 97.
{INCHES) 1.718 1.731 1.731 1.731
(AC-FT} 199. 200. 200. 200.

CUMUULATIVE AREA =2 2.17 sQ M1

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAX IMUM TIME OF
OFPERATION STATION FLOW PEAK AREA STAGE MAX STAGE
+ 6 -HOUR 24-HOUR 72-HOUR
HYDROGRAPH AT
+ s1 2108. 4.42 3e64. 92. 88. 1.92
ROUTED TO
+ RSl 2048. 4.50 364. 92. 88. 1.92
2.69 4.50

HYDROGRAPH AT




2 COMBINED AT

**' NORMAL END OF HEC-1

res

(o 23

2196.

4

.50

401.

101.




Phase 1
Dry Conditions (AMC I)
6-hr storm
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. * FLOOD HYDROGRAPH PACKAGE (HEC-1} *
. * SEPTEMBER 1990 N
N VERSION 4.0 *
.. .
* RUN DATE 02/23/1995 TIME 16:56:22 *

X X XXXXXXX XXXXX X
X X X X X XX
X X X X X
AXXXXXX  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 VERSIONS OF HEC-1 KNOWN AS HECl (JAN 73),

U.5. ARMY CORFPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 956lb

t91e) 756-1i04

HEC1GS, HECIDB, AND HECLKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1 HEC-1 INPUT PAGE 1
LINE ID....... ) S 2. .. Jo..... 4....... Seviinnn [ Toeeunn, 8....... 9...... 10
1 1D 6-hour stoim using dry conditions
2 1D S2 is considered to be urban area. The storm size for the watershed is
3 1D picked to be 2.42. '
4 IT S 3Joo
5 10 3
6 KK sl
7 XM SUB-BASIN suUsl
8 KM 6-HOUR RAINFALL, PATTERN NO. 1.92 WAS USED TO FIND TC & R FOR THIS BASIN
9 KM THIS BASIN USED RAINFALL REDUCTION PACTOR OF .977
10 BA 1.920
11 IN 15
12 KM RAINFALL DEPTH OF 3.20 WAS SPACIALLY REDUCED AS SHOWN BY THE PB RECORD
1] PB 3.128
14 KM THE FOLLOWING PC RECORD USED A 6-HOUR STORM WITH A PATTERN No. OF 1.92
15 PC .000 .009 .016 .025 .034 .042 .051 .059 .067 .076
16 PC .087 .100 .120 .161 .249 .445 .7086 .843 .903 .919
17 PC .951 .964 .976 .988 1.000
18 we .200 L350 4.300 .500 35.000
19 uc .62S .315
20 UA [ 3 S 8 12 20 43 75 90 96
21 UA 100
2 KK RS1
23 KM ROUTING FROM S1 TO S2
24 RS 2 FLOW -1
25 RC .035 .035 .035 5280 .034
26 RX 0 0.5 1 125 136 251 252 253
27 RY S S 5 0 4 S 5 S
28 KK s2
29 KM SUB-BASIN SUB2
0 KM 6-HOUR RAINFALL, PATTERN NO. 1.92 WAS USED TO FIND TC & R FOR THIS BASIN
EDY KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .977
32 BA .250
33 | 7e} .100 .350 4.300 .500 15.000
34 uc .37 .271
35 UA 0 S 16 3o 65 77 84 90 94 7
36 UA 100
37 KK cP2
38 KM SHEA BLVD CONCENTRATION POINY
39 HC 2
40 22

R R R N Y E ]
R R N N YN NN TN
. .

.~ FLOOD HYDROGRAPH PACKAGE (HEC-1) ¢
N SEPTEMBER 1990 J
. VERSION 4.0 ,
.- .
*« RUN DATE 02/23/1995 TIME 16:56:22 ¢

. .
.
I L N TR

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 956lb

(916) 756-1104




h-hour storm using dry conditions
32 is considered to be urban area. The storm size for the watershed is
picked to be 2.42.

5 IO OUTPUT CONTROL VARIABLES
IPRNT J  PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
T HYDROGRAPH TIME DATA
MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 300 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 0 ENDING DATE
NDTIME 0055 ENDING TIME
ICENT 19 CENTURY MARK

.08 HOURS
24 .92 HOURS

COMPUTATION INTERVAL
TOTAL TIME BASE

ENGLISH UNITS
ORAINAGE AREA
PRECIPITATION DEPTH

SQUARE MILES
INCHES

LENGTH, ELEVATION FEET

FLOW
STORAGE VOLU!

SURFACE AREA

TEMPERATURE

“hE vee waa ate sus sas b

CUBIC FEET PER SECOND
UME ACRE-FEET
ACRES
DEGREES FAHRENHEIT

SUB-BASIN SUBL

6-HOUR RAINFALL, PATTERN NO. 1.92 WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION PACTOR OF .977

RAINFALL DEPTH OF 3.20 WAS SPACIALLY REDUCED AS SHOWN BY THE PB RECORD
THE FOLLOWING PC RECORD USED A 6-HOUR STORM WITH A PATTERN No. OF 1.92

11 IN TIME DATA FOR INPUT TIME SERIES
JXMIN 1S TIME INTERVAL IN MINUTES
JXDATE 1 0 STARTING DATE
JXTIME 0 STARTING TIME
SUBBASIN RUNCFF DATA
10 BA SUBBASIN CHARACTERISTICS
TAREA 1.92 SUBBASIN AREA
PRECTPITATION DATA
14 PB STORM 3.13 BASIN TOTAL PRECIPITATION
14 PI INCREMENTAL PRECIPITATION PATTERN
.00 .0 .00 .00 .00 .00 .00 00 .00 00
Q0 .00 .00 .00 .00 .00 .00 00 .00 00
00 .00 .00 .00 .00 .00 .00 00 .00 00
00 .00 .00 .01 .01 .0t .01 0l .01 a3
03 .03 .07 .07 .07 .09 .09 09 .05 05
05 .02 .02 .02 .01 .01 .01 .00 .00 0o
0o .00 .00 .00 .00 .00 .00 0o .00 00
(1Y) .00
18 LG GREEN AND AMPT LOSS RATE
STRTL .20 STARTING LOSS
DTH .35 MOISTURE DRFICIT
PS1F 4.)0 WETTING FRONT SUCTION
XKSAT .50 HYDRAULIC CONDUCTIVITY
RTIMP 35.00 PERCENT IMPERVIOUS AREA
19 uc CLARK UNITGRAPH
T .63 TIME OF CONCENTRATION
R .31 STORAGE COEFFICIENT
20 UA ACCUMULATED-AREA VS. TIME, 11 ORDINATES
.0 . 5.0 8.0 12.0 20.0 43.0 75.0 90.0 9.0
100.0
B
UNIT HYDROGRAPH PARAMETERS
CLARK TC= .63 HR, R= .J1 HR
SNYDER TP= .S1 HR, CP= .90
UNIT HYDROGRAPH
25 END-OF-PERIOD ORDINATES
4. 170. 275. 570. 1346. 2114. 2193, 1855, 14e8. 1125.
862. 661, 506. 388. 297. 228. 175. 134, 103. 79.
60. 46. 35. 27. 21.

HYDROGRAPH AT STATION sl




TOTAL RAINFALL = J.13. TOTAL LOSS = 1.43, TOTAL EXCESS = 1.79

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 24.92-HR
+  (CFs) (KR}
(CFS)
. 1970, 4.42 147, 7. (TR 84.
{ INCHES} 1.679 1.690 1.690 1.690
(AC-FT) 172. 173, 173. 173.
CUMULATIVE AREA = 1.92 5Q MI
Y T S T T T I T TR
vee
ceasiiiiesiees
. .
22 KK . RSl ¢

. .

crareraracsaree

ROUTING FROM Sl TO 52

HYDROGRAPH ROUTING DATA

24 RS STORAGE ROUTING
NSTPS 2 NUMBER OF SUBREACHES
ITYP FLOW TYPE OF INITIAL CONDITION
RSVRIC -1.00 INITIAL CONDITION
X .00 WORKING R AND D COEFFICIENT
25 RC NORMAL DEPTH CHANNEL
ANL 015 LEFT OVERBANK N-VALUE
ANCH 1035 MAIN CHANNEL N-VALUE
ANR 10)5 RIGHT OVERBANK N-VALUE
RLNTH 5280. REACH LENGTH
SEL 0340 ENERGY SLOPE
ELMAX .0 MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION
CROSS-SECTION DATA
--- LEFT OVERBANK --- + ------ MAIN CHANNEL ------- + --- RIGHT OVERBANK ---
27 RY ELEVATION 5.0 5.00 5.00 .00 .00 5.00 5.00 5.00
26 RX DISTANCE .20 .50 1.00  125.00  13e.00  251.00  252.00  253.00
ves
COMPUTED STORAGE-OUTFLOW- PEWVATION DATA
STORAGE .00 .55 1.50 2.86 4.61 .77 9.1) 12.29 15.65
OUTFLOW .00 11.92 47,73 114.03  217.30  363.60  558.58  807.60 1115.75
ELEVATION .00 .26 .53 .79 1.05 1.32 1.58 1.84 2.11
STORAGE 23.57 28.13 31.10 39.47 44.23 50.40 56.97 63.94 71.32
OUTFLOW  1928.88  2443.13  3035.11 3709.13  4469.36 5319.92 6264.79  7307.90 B8453.08
ELEVATION 2.63 2.89 316 3.42 3.68 3.95 4.21 447 1.74
+e+ WARNING '** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN $265. TO 704,

THE ROUTED MYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)

cen e cee cea ces
HYDROGRAPH AT STATION RS1
PEAK FLOW TIME MAXIMUN AVERAGE FLOW
6 -HR 24-HR 72-HR 24.92-HR
+ (CFS} (HR)
(CFS)
- 1891, 4.50 346. 87. 84, B4.
(INCHES) 1.876 1.690 1.690 1.690
(AC-FT) 172. 173. 173. 173,
PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR T72-HR 24 .92-HR
+ {AC-FT) (HR)
12. 4.50 3. 1. 1. 1.
PEAK STAGE TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR T2-HR 24.92-HR
+ {FEET) (HR)
2.61 4.50 .99 .26 .25 .25
CUMULATIVE AREA = 1.92 sQ M1

N
. .
28 KK . s2 ¢
. .
N
SUB-BASIN SUB2
6-HOUR RAINFALL, PATTERN NO. 1.92 WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .977

SUBBASIN RUNOFF DATA

32 BA SUBBASIN CHARACTERISTICS
TAREA .25 SUBBASIN AREA

19
1487

79

.41
.94
.37

.09
3704.
.00

5
2




PRECIFITATION DATA

14 pB STORM 3.13 BASIN TOTAL PRECIPITATION
14 Pt INCREMENTAL PRECIPITATION PATTERN
.00 . .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .0G .00
.00 .00 .00 .01 .01 .01 .01 .01 L0t .03
.03 .03 .07 .07 .07 .09 .09 .09 .05 .05
.05 .02 .02 .02 .01 .01 .01 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .60 .00 .00
(110} 00
33 e GREEN AND AMPT LOSS RATE
STRTL .10 STARTING LOSS
DTH .35 MOISTURE DEFICIT
PSIF 4.30 WETTING FRONT SUCTION
XKSAT .50 HYDRAULIC CONDUCTIVITY
RTIMP 15.00 PERCENT IMPERVIOUS AREA
34 uc CLARK UNITGRAPH
T .J7 TIME OF CONCENTRATION
R .27 STORAGE COEFFICIENT
35 UA ACCUMULATED-AREA VS. TIME, 11 ORDINATES
.0 5.0 le.0 30.0 5.0 77.0 84.0 90.0 94.0 7.0
100.0
s
UNIT HYDROGRAPH PARAMETERS
CLARK TC= .37 HR, R= .27 HR
SNYDER TP= .2) HR, CP= .51
UNIT HYDROGRAPH
20 END-OF-PERIOD ORDINATES
50. 220, 339. 316, 262. 200. 146. 107. 79. 58.
42. 31. 23. 17. 12. 9. 7. S. 4. 3.
ces cen ) vee e
HYDROGRAPH AT STATION s2
TOTAL RAINFALL = 3.13, TOTAL LOSS = 1.84, TOTAL EXCESS = 1.29
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
b ~-HR 24-HR 72-HR 24.92-HR
- (CF3) {HR)
{CFS)
+ 246. 4.17 35. 9. 8. 8.
( INCHES) 1.284 1.288 1.288 1.288
(AC-FT) 17. 17. 17. 17.
CUMULATIVE AREA = .25 sQ MI

ARe AER Bes 448 b0 wad HaN AR EeE AE4 ENE BRG HAD FEH GEE C0E EeE MAS KN4D EME AN E CEd FEL M6 AEd REE 10X A4 0ae aea e

caa

aetsctestanane

37 KK * cp2 *
. .
herasreseaaas
SHEA BLVD CONCENTRATION POINY
39 HC HYDROGRAPH COMBINATION
1COMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
vee
e vea ssa see ces
HYDROGRAPH AT STATION cP2
PEAX FLOW TINE MAXIMOM AVERAGE FLOW
6-HR 24-HR 72-HR 24 .92-HR
- (CFs} {HR)
{crs)
+ 2031. 4.50 380. 96. 92. 92.
{ INCHES) 1.630 1.644 1.644 1.644
{AC-FT) 189. 190. 190. 190.
CUMULATIVE AREA = 2.17 sQ M1
1
RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES
PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAX IMUM TIME OF
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE
. 6 -HOUR 24 ~-HOUR 72~-HOUR
HYDROGRAPH AT
+ s1 1970. 4.42 347. 87. 84. 1.92
ROUTED TO
- RS1 1891. 4.50 348, B7. 84. 1.92
- 2.61 4.50

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




2 COMBINED AT

*** NORMAL END} COF HEC-1

cp2

2031.

4

.50

3go.




Phase 1
Dry Conditions (AMC I)
24-hr storm
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- FLOOD EYDROGRAPE PACKAGE (EEC-1) *
-

b SRPTEMBER 1990 .
.

. VERSION ¢.0 .
.

. .
L

* RUM DATE 02/23/199% TINB 16:55:24 *
.

. .

satasereareccecacaanie

fMeereetrataadaattaaaartteacaterbaanase

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 xxXx

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl (JAN 71},

. TU.8. ARNY CORPS OF KMGINKEERS
- NYDROLOGIC ENGINEERING CENTER
. 609 SECOMD STRERT

. DAVIS, CALIFPORMIA 95616

. (916) 756-1104

HEC1GS, HEC1DB, AND HECIEW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.

THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81.
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION,

THIS IS THE FORTRAN77 VERSION
DSS:WRITE STAGE FREQUENCY,

DS5:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1 HEC-1 INPUT PAGE 1
LINE ID....... 1o...... 2.0, E PY S....... 6... ..., T, B....... 9...... 10
1 10 24-hour storm using dry conditions
2 1D Same assumptions as 6-hour storm
k] IT 5 300
4 10 3
5 KK sl
] KM SUB-BASIN SUB1
7 KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
] KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .990
9 BA 1.920
10 IN 30
11 KM RAINFALL DEPTH OF 3.80 WAS SPACIALLY REDUCED AS SHOWN BY THE PB RECORD
12 PB 3.762
1] KM THE FOLLOWING PC RECORD USED A 24-HR SCS TYPE II STORM
14 pC .000 .005 .01l .016 .022 028 .03% .041 .048 .056
15 PC .063 .071 .080 .089 .098 .109 .120 L1331 .147 L1833
16 PC .181 .204 .235 .283 .663 L7135 172 .799 .820 .838
17 PC .854 .868 .880 -891 .902 .912 .921 .929 .937 . 945
18 PC .952 .959 .965 .972 .978 .984 .989 .995 1.000
19 LG .200 .350 4.300 .500 35.000
20 uc .583 .292
21 UA 0 3 S 8 12 20 43 75 90 9%
22 UA 100
23 KK RS1
24 KM ROUTING FROM S! TO s2
25 RS FLOW -1
26 RC .035 L0358 .035 5280 .034
27 RX 0 0.5 1 125 136 251 252 25)
28 RY S S S 0 0 S 5 S
29 KK s2
30 KM SUB-BASIN SUB2
31 KM 24-HOUR SCS TYPE !l RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
32 KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF 90 .
33 BA .250
34 LG .100 .350 4.300 .500 15.000
35 uc .350 .254
s UA 0 5 le 3o 65 77 B4 90 94 97
37 UA 100
38 KK CcP2
XM SHEA BLVD CONCENTRATION POINT
2
. . .
.
4 FLOOD HYDROGRAPH PACKAGE (HEC-1)  * ‘ U.S. ARMY CORPS OF ENGINEERS
.
. SEPTEMBER 199%0 * . HYDROLOGIC ENGINEERING CENTER
.
. VERSION 4.0 . . 609 SECOND STREET
.
. . ' DAVIS, CALIFORNIA 9Stle
* RUN DATE 02/23/1995 TIME 16:55:24 * . (916} 756-1104
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24-hour storm using dAry conditions
Same assumptions as s-hour storm

4 10 QUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IpLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
1T HYDROGRAPH TIME DATA
NMIN 5 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 300 NUMBER OF HYDROGRAPH CRDINATES
NDDATE 2 0 ENDING DATE
NDTIME 0055 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .08 HOURS

TOTAL TIME BASE 24.92 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FRET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT

R R R T I T I S S S S N S N R S O S N R R A S R L I T Y I W I N

4ecstaananiana

SUB-BASIN SUB!

24-HOUR SCS TYPE Il RAINFALL WAS USED TO FIND TC ‘& R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .990

RAINFALL DEPTH OF }.80 WAS SPACIALLY REDUCED AS SHOWN BY THE PB RECORD
THE FOLLOWING PC RECORD USED A 24-HR SCS TYPE Il STORM

10 IN TIME DATA FOR INPUT TIME SERIES
JXMIN 30 TIME INTERVAL IN MINUTES
JXDATE 1 0 STARTING DATE
JXTIME 0 STARTING TIME

SUBBAS [N RUNOFF DATA

9 BA SUBBASIN CHARACTERISTICS
TAREA 1.92 SUBBASIN AREA

PRECIPITATION DATA

13 pB STORM J.76 BASIN TOTAL PRECIPITATION
13 p1 INCREMENTAL PRECIPITATION PATTERN
.00 .00 . .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .ao
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .co
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .a0 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .01 .01
.01 .01 .01 .0l .0l .01 .0l .01
.06 .06 .06 .06 .01 .01 .01 .0l
.01 .01 .01 .01 .01 .01 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
00 .00 .00 .00 00 00 00 00
.00 .00 .00 00 .00 .00 .00 00
.00 .00 .00 .00 .00 00 .00 00
.00 .00 00 00 .00 00 00 00
.00 00 00 .00 .00 00 [} 00
.00 .00 .00 .00 00 00 00 .00
00 0o .00 .00 0o 00 00 00
00 00 .00 .00 .00 .00 00 00
00 00 00 .00 .00 00 .00 00
.00 .00 00 .00 .00 00 00 00
00 00 v} [+]}] .00 00 00 00
19 w6 GREEN AND AMPT LOSS RATE
STRTL .20 STARTING LOSS
DTH .35 MOISTURE DEFICIT
PSIF 4.]0 WETTING FRONT SUCTION
XKSAT .50 HYDRAULIC CONDUCTIVITY
RTIMP 35.00 PERCENT IMPERVIOUS AREA
20 uc CLARK UNITGRAPH
by .58 TIME OF CONCENTRATION

R .29 STORAGE COEFFICIENT




21 UA

ACCUMULATED-AREA VS. TIME,

11 ORDINATES

.0 3.0 8.0 12.0 20.0 43.0 75.0
100.0
UNIT HYDROGRAPH PARAMETERS
CLARK TC= .58 HR, Rs .29 HR
SNYDER TP= .49 HR, cPs .94
UNIT HYDROGRAPH
23 END-OF-PERIOD ORDINATES
72. 194. 340. 792. 1762. 2379, 2208. 1778. 13134.
751 Sej. 423. 7. 238, 170, 134. 100. 75.
2. 32. 2
HYDROGRAPH AT STATION 51
TOTAL RAINFALL = 3.76, TOTAL LOSS = 1.89, TOTAL EXCESS = 1.87
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 24.92-HR
+  ICFS) (HR)
ICFS)
. 1900. 12.33 305. 96. 92. 92.
(INCHES) 1.475 1.858 1.860 1.860
(AC-FT) 151. 190. 190. 190.
CUMULATIVE AREA = 1.92 5Q MI
. .
23 KK . RSl *
ROUTING FROM S1 TO §2
HYDROGRAPH ROUTING DATA
25 RS STORAGE ROUTING
NSTPS 2 NUMBER OF SUBREACHES
ITYP FLOW TYPE OF INITIAL CONDITION
RSVRIC -1.00 INITIAL CONDITION
X .00 WORKING R AND D COEFFICIENT
26 RC NORMAL DEPTH CHANNEL
ANL .035 LEFT OVERBANK N-VALUE
ANCH .035 MAIN CHANNEL N-VALUE
ANR .035 RIGHT OVERBANK N-VALUE
RLNTH 5280, REACH LENGTH
SEL .0140 ENERGY SLOPE
ELMAX .0 MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION
CROSS-SECTION DATA
--- LEFT OVERBANK --- + ---==- MAIN CHANNEL ------- + --- RIGHT OVERBANK
28 RY ELEVATION 5.00 5.00 5.00 .00 .00 5.00 5.00
27 RX DISTANCE .00 .50 1.00 125.00 136.00 251.00 252.00 25
COMPUTED STORAGE-OUTFLOW-ELEVATION DATA
STORAGE .00 .55 1.50 2.86 4.61 6.77 9.33 12.29
OUTFLOW .00 11.92 47.73 114.03 217.30 363.60 558.58 807.60
ELEVATION .00 .26 .53 .79 1.05 1.32 1.58 1.84
STORAGE 23.57 28.13 33.10 38.47 44.23 50.40 56.97 63.94
OUTFLOW 1928.88  2443.13 J035.11 3709.13  4469.36 5319.92  6264.79  7307.90
ELEVATION 2.63 2.89 J.16 3.42 1.68 3.95 4.21 4.47
*¢+ WARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 6265. TO

FEAK FLOW
+ (CFS)
+ 1822.

PEAK STORAGE

+ {(AC-FT)
11.

PEAK STAGE
+ (FEET}
2.57

THE ROUTED HYDROGRAPH
THIS CAN BE CORRECTED

HYDROGRAPH AT ST.

TIME
6-HR

(HR)

(CFS)

12.42 305.
( INCHES) 1.475
(AC-FT) 151,

TIME
6-HR

{HR)
12.42 3.

TIME
6-HR

(HR)
12.42 .97

CUMULATIVE AREA =

ren cee

ATION RSl

MAXIMUM AVERAGE FLOW

24-HR 72-HR 24.92-HR

9. 92. 92.

1.855 1.858 1.85¢

190. 190. 190.
MAXIMUM AVERAGE STORAGE

24-HR T2-HR 24.92~HR

1. 1. 1.

MAXIMUM AVERAGE STAGE
24-HR 72-HR 24.92-HR
.52 .50 .50

1.92 sQ M1

SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK
BY DECREASING THE TIME [NTERVAL OR INCREASING STORAGE {USE A LONGER REACH.)

90.0

1001,
57.

S.00
3.00

15.65
1115.75
2.11

71.32
8453.08
4.74

9704.
INFLOWS .

9.0

19,
1487.
2.37

41

79.
9704.12
5.00




sen ree

3) BA

PB
Pl

LG

35 uc

36 UA

sae

TOTAL RAINFALL =

PEAK FLOW
- (CFS}
. 248.

2ae tee aen

318 KK

taeretrcarrens

. .
. g2 *
. .

“terirenananee

SUB-BASIN SUB2

24-HOUR SCS TYPE 11 RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .990
SUBBASIN RUNCFF DATA
SUBBASIN CHARACTERISTICS
TAREA .25 SUBBASIN AREA
PRECIPITATION DATA
STORM 3.76 BASIN TOTAL PRECIPITATION
INCREMENTAL PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 a0 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .01 .01
.01 .01 .01 .01 .01 .01 .01 .0l
.06 .06 .06 .06 .01 .01 .01 .01
.01 .01 .01 .01 .01 .ol .00 .00
.00 .00 .00 .00 .00 .00 .00 00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 00 .00 .00 .00
.00 .00 .00 .00 .00 “sun_ .00 00
.00 .00 .00 .00 .00 .00 00 00
00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 a0
.00 .00 .00 .00 .a0 .00 .00 00
GREEN AND AMPT LOSS RATE
STRTL .10 STARTING LOSS
OTH .35 MOISTURE DEFICIT
PSIF 4.]0 WETTING FPRONT SUCTION
XKSAT .50 HYDRAULIC CONDUCTIVITY
RTIMP 15.00 PERCENT IMPERVIOUS AREA
CLARK UNITGRAPH
T .35 TIME OF CONCENTRATION
R .25 STORAGE COEFFICIENT
ACCUMULATED-AREA VS. TIME, 11 ORDINATES
.0 5.0 16.0 30.0 65.0 77.0 84.0 90.0
100.0
ces
UNIT HYDROGRAPH PARAMETERS
CLARK TC=  .J}5 HR, R= .25 HR
SNYDER TPz  .2] HR, cP= .54
UNIT HYDROGRAPH
18 END-OF-PERIOD ORDINATES
8. 244. 364. 328. 261. 192. 138. 99. 71.
37. 26. 19. 4. 10. 7. 5. 4.
LA R tha LR X3 chd
HYDROGRAPH AT STATION s2
3.76, TOTAL LOSS = 2.45, TOTAL EXCESS = 1.31
TIME MAXIMUM AVERAGE FLOW
6~HR 24-HR 72-HR 24.92-HR
(HR)
(crs)
12.08 i1 9. g. 8.
(INCHES) 1.136 1.300 1.Jo1 1.301
(AC-FT) 15. 17. 17. 17.
CUMULATIVE AREA = .25 sQ M1

Atasseacavanan
. .

* cp2 ¢

. .

94 .

51.

97

.0
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HYDROGRAPH COMBINATION
1coMP 2

SHEA BLVD CONCENTRATION POINT

vee

40 HC
X
PEAK FLOW TIME
(CF5} (HR}
1926, 12.42
OPERATION

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

*4* NORMAL END OF HEC-1

NUMBER OF HYDROGRAPHS TO COMBINE

see

eee Y cne
HYDROGRAPH AT STATION ceP2
MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 24.92-HR
(CFSI
335. 105, 101. 101.
{ INCHES) 1.436 1.791 1.792 1.792
(AC-FT) lbs. 207, 207. 207.
CUMULATIVE AREA = 2.17 sQ MI "

STATION

si

RSl

s2

cp2

PEAK
FLOW

1900.

1822.

248.

1926.

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES

TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN
PEAK AREA

6 -HOUR 24 -HOUR 72-HOUR
12.12 305, 96. 92. 1.92
12.42 305. 96, 92. 1.92
12.08 31. 3. 9. .25
12.42 335. 105. 101. 2.17

MAX IMUM
STAGE

TIME OF
MAX STAGE

12.42




Phase 1
Normal Conditions (AMC II)
24-hr storm
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* FLOOD HYDROGRAPH PACKAGE

SEPTEMBER 1990

. .
(HEC-1j ¢ . U.S. ARMY CORPS OF ENGINEERS

HYDROLOGIC ENGINEERING CENTER

* VERSION 4.0 . . 609 SECOND STREET
. . . DAVIS, CALIFORNIA 956lb
* RUN DATE 02/2)/1995 TIME 16:54:54 ¢ * (916) 756-1104
.
. . .

CEabdatentaattstsar et adt et baatteten b

R R Ny R N YN

X X  XXXXXXX XXXXX X
X X X X X XX
X X X X X
AXXXXXX  XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXAXX XXXXX XXX
THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl1 (JAN 73), HEC1GS, HECIDB, AND HECIKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 197J)-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION

NEW OPTIONS: DAMBREAK OUTPLOW SUBMERGENCE ,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

1 HEC-1 INPUT PAGE 1
LINE ID....... | S 20, E PR 4....... L P 6.7l 8....... | 10
1 10 24-hour storm using normal conditions
2 {+] Same assumptions as 6-hour storm
3 IT S oo
4 10 3
5 KK si
o K SUB-BASIN SUBI
7 K 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
B b ] THIS BASIN USED RAINFALL REDUCTION FACTOR OF .990
9 BA 1.920
10 IN 30
11 M RAINFALL DEPTH OF 3.B80 WAS SPACIALLY REDUCED AS SHOWN BY THE PB RECORD
12 PB 3.762
13 KM THE FOLLOWING PC RECORD USED A 24-HR SCS TYPE II STORM
14 PC .000 .005 011 .016 .022 .028 .035 .041 .048 .0586
15 PC .063 071 .080 .089 .098 .109 .120 .133 .147 .16
le PC .181 .204 .235 .283 .68 .73% L7172 .799 .820 .438
17 PC .854 .868 .880 .891 .902 912 .921 .929 .937 .945
18 PC .952 .959 .965 .972 .978 .984 .989 .995 1.000
19 LG .200 .250 4.300 .500 35.000
20 uc .567 .283
21 UA 0 3 5 8 12 20 43 75 90 9%
22 UA 100
23 KK RS1
24 KM ROUTING FROM SI TO S2
25 RS 2 FLOW -1
26 RC .03% .03S .035 5280 .034
27 RX 0 0.5 1 125 136 251 252 253
28 RY 5 5 S 0 0 5 5 S
29 KK s2
30 KM SUB-BASIN SUB2
31 KM 24-HOUR SCS TYPE Il RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
32 K THIS BASIN USED RAINFALL REDUCTION FACTOR OF .990
RE} BA -250
34 e .100 .250 4.300 .500 15.000
35 i o .42 .248
e UA 1] 5 16 3o 65 77 84 90 94 97
37 UA 100
38 KK cpP2
39 KM SHEA BLVD CONCENTRATION POINT
40 HC 2
1 2z

[*oacrstacestrernossabtarrbirtarannacancae
ebdaNsassB st RO bEERIRGNAIRRRIAR GRS

“ FLOOD HYDROGRAPH PACKAGE (HEC-1) ¢ U.S. ARMY CORPS OF ENGINEERS
.' SEPTEMBER 1990 * HYDROLOGIC ENGINEERING CENTER
.' VERSION 4.0 . 609 SECOND STREET

.' . DAVIS, CALIFORNIA 956l6

¢ RUN DATE 02/23/1995 TIME 16:54:54 * (916) 756-1104
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24-hour storm using normal conditions
Same assumptions as 6-hour srorm

4 10 OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IpLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
1T HYDROGRAPH TIME DATA
NMIN S MINUTES [N COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 300 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 0 ENDING DATE
NDTIME 0055 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .0B HOURS

TOTAL TIME BASE 24 .92 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT

A8 N E0 s aae G608 e aae NR4 SAS EBN AR Sae S8 LAE GEa GAe UL GEE BEv G0 FEE e cab wee wnn
aae

Cbiiaarattanes
o .
5 KK N sl ¢
. .
herrestartrens
SUB-BASIN SUBI
24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .990
RAINFALL DEPTH OF 3}.B0 WAS SPACIALLY REDUCED AS SHOWN BY THE PB RECORD
THE POLLOWING PC RECORD USED A 24-HR SCS TYPE Il STORM

10 IN TIME DATA FOR INPUT TIME SERIES
JXMIN 30 TIME INTERVAL IN MINUTES
JXDATE 1 0 STARTING DATE
JXTIME 0 STARTING TIME

SUBBASIN RUNOFF DATA

9 BA SUBBASIN CHARACTERISTICS
TAREA 1.92 SUBBASIN AREA

PRECTIPITATION DATA

13 pB STORM 3.76 BASIN TOTAL PRECIPITATION
1J pl INCREMENTAL PRECIPITATION PATTERN
00 .0 .00 .00 .00 .00 00
.00 0o .00 00 .00 .00 .00 00
00 00 .00 .00 .00 00 .00 00
00 oo .00 00 .00 00 00 00
Q0 00 .00 a0 .00 00 00 .00
00 00 00 .00 .00 00 00 00
00 00 00 .00 .00 oo 00 00
00 .00 00 00 .00 .00 .00 MY
.00 .00 00 00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 00
.00 .00 .00 00 00 00 .00 00
00 .00 .00 .00 00 00 00 00
.00 .00 .00 .00 .00 00 .01 .0l
.01 .01 .01 .01 .01 .01 0l 01
.06 .06 .06 .06 33 01 01 .01
.01 .01 .01 .01 .01 01 00 .00
.00 .00 .00 .00 [ 00 00 .00
.00 00 .00 .00 00 .00 .00 00
.00 .00 .00 .00 00 .00 .00 00
.00 .00 .00 .00 .00 .00 .00 00
.00 .00 .00 .00 .00 00 00 00
.00 .00 00 .ao .00 00 oo 00
.00 .00 00 .00 .00 00 00 oo
.00 00 .00 oo .00 00 00 00
.00 00 .00 .00 .00 .00 .00 .00
[+11] 00 00 .00 .00 .00 .00 00
00 00 .00 00 .00 .00 .00 00
00 00 oo Q0 .00 00 00 00
00 00 oo 00 .00 oo .00 00
19 LG GREEN AND AMPT LOSS RATE
STRTL .20 STARTING LOSS
DTH .25 MOISTURE DEFICIT
PSIF 4.)J0 WETTING FRONT SUCTION
XKSAT .50 HYDRAULIC CONDUCTIVITY
RTIMP 35.00 PERCENT IMPERVIOUS AREA
20 uc CLARK UNITGRAPH
T .57 TIME OF CONCENTRATION

R .28 STORAGE COEFFICIENT




21 ua ACCUMULATED-AREA VS. TIME, 11 ORDINATES
.0 0 5.0 8.0 12.0 20.0 43.0 75.0 ag.0 96.0
100.0
cee
UNIT HYDROGRAPH PARAMETERS
CLARK  TC= .57 HR, R= .28 HR
SNYDER  TP= .48 HR, cp= .95
UNIT HYDROGRAPH
23 END-OF-PERIOD ORDINATES
75. 205. 369. 892. 1503, 2458. 2204. 173s. 1290. 959,
713. 530. 394, 293. 218. 162. 120. 8a. 66. 49,
37, 27. 20.
ves wae oo vee “ee
HYDROGRAPH AT STATION s1
TOTAL RAINFALL =  J.76, TOTAL LOSS =  1.84, TOTAL EXCESS =  1.92
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 24.92-HR
+  (CFS) (HR)
(CFS)
+  2010. 12.33 1. 99. 95. 95.
{INCHES) 1.532 1.915 1.917 1.917
(AC-PT) 157. 196, 196. 196.
CUMULATIVE AREA =  1.92 5Q Ml
©hu ke eae bes eee sea ees sea ses Ake eee ses 4ee aee eae G4 Aes BAN E4e ees aee eeb s EEE BA bea Eer see are eks
e s *
ceeeresieanies
. .
23 KK . RSL *
.
Mieeiiieaienes
ROUTING FROM S1 TO S2
HYDROGRAPH ROUTING DATA
25 Rs STORAGE ROUTING * -~
NSTPS 2 NUMBER OF SUBREACHES ~
ITYP FLOW TYPE OF INITIAL CONDITION
RSVRIC -1.00 INITIAL CONDITION
X .00 WORKING R AND D COEFFICIENT
26 RC NORMAL DEPTH CHANNEL
ANL .035 LEFT OVERBANK N-VALUE
ANCH .035 MAIN CHAMNEL N-VALUE
ANR .05 RIGHT OVERBANK N-VALUE
RLNTH 5280. REACH LENGTH
SEL .0J40 ENERGY SLOPE
ELMAX .0 MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION
CROSS-SECTION DATA
--- LEFT OVERBANK --- + ------ MAIN CHANNEL ---~--- + --- RIGHT OVERBANK ---
28 RY ELEVATION 5.00 5.00 5.00 .00 .00 5.00 5.00 5.00
27 RX DISTANCE .00 .50 1.00  125.00  136.00  251.00  252.00  253.00
“es
COMPUTED STORAGE-OUTFLOW-ELEVATION DATA
STORAGE .00 .55 1.50 2.86 4.61 6.77 9.33 12.29 15.65 19.41
oUTFLOW .00 11.92 47.73  114.03  217.30  363.60  558.58  807.60 1115.75  1487.94
ELEVATION .00 .26 .53 .79 1.05 1.32 1.58 1.84 2.11 2.37
STORAGE 21.57 28.1) 33.10 38.47 44.23 50.40 56.97 63.94 71.32 79.09
OUTFLOW  1928.88 2443.1) 3035.11 3709.13 4469.36 5319.92 6264.79 7307.90 8453.08 9704.12
ELEVATION 2.63 2.89 3.16 3.42 3.68 3.95 4.21 4.47 4.74 5.00
*4¢ WARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 6265. TO 9704.
THE ROUTED SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK [NFLOWS.

HYDROGRAPH
THIS CAN BRE CORRECTED BY DECREASING THE TIME

see ves

HYDROGRAPH AT STATION

INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)

tee Yy

RS1

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 24.92-HR
+ (CFS) (HR)
(CFs)
- 1937. 12.42 3le. 99. 95. 95.
[INCHES) 1.531 1.912 1.913 1.913
(AC-FT) 157. 196. 196. 196.
PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 24.92-HR
+ (AC-FT) (HR)
12. 12.42 3. 1. 1. 1.
PEAK STAGE TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 24.92-HR
+  (FEET) (HR)
2.64 12.42 .98 .52 .50 .50

CUNULATIVE AREA

1.92 sQ MI




ae

1) PB

34 G

35 uc

e UA

TOTAL RAINFALL =

e

PEAK FLOW

+*

+

e

{CFs)

267.

* e

i8 KK

1

SUB-BASIN SUB2
24-HOUR SCS TYPE Il RAINFALL WAS USED TO FIND TC & R FOR THIS
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .990

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .25 SUBBASIN AREA

PRECIPITATION DATA

STORM 31.76 BASIN TOTAL PRECIPITATION
INCREMENTAL FRECIPITATION PATTERN

.00 .00 .00 .00 00 .00 00
00 .00 00 .00 00 .00 00
00 .00 00 .00 00 oo Uy
00 00 00 .00 00 [+]Y] oo
00 00 00 .00 00 00 00
00 00 00 .00 00 00 00
00 00 (14 .00 00 oo 00
00 00 oo .00 00 1]} 00

.00 00 .00 .00 .00 00 .00
(1] 1] .00 .00 00 00 00
(1Y) 00 00 .00 00 00 00
00 00 .00 .00 00 00 00
00 00 .00 .00 00 00 .0l
ol 01 .01 .0l 01 .0l .01
06 [+1 .06 .06 01 01 .01
[P 01 0l .01 01 .01 .00
00 0o .00 .00 (1Y) .00 .00
o0 0o .00 .00 00 .00 .00
00 00 .00 00 00 .00 00

.00 00 .00 .00 00 .00 00
00 00 00 .00 00 .00 .00

.00 00 00 .00 []¢) .00 .00

.00 00 -00 .00 (Y] .00 .00
00 .00 00 .00 (1Y) .00 .00

.00 .00 00 00 0o 00 .00
00 .00 00 .00 oo .00 00

.00 .00 00 .00 0o 00 00
00 00 .00 00 00 00 00

.00 .00 00 .00 .00 .00 00

GREEN AND AMPT LOSS RATE

STRTL .10 STARTING LOSS
DTH .25 MOISTURE DEFICIT

PSIF 4.30 WETTING FRONT SUCTION

XKSAT .50 HYDRAULIC CONDUCTIVITY

RTIMP 15.00 PERCENT IMPERVIOUS AREA

CLARK UNITGRAPH
TC .34 TIME OF CONCENTRATION

R .25 STORAGE COEFFICIENT
ACCUMULATED-AREA VS. TIME, 1! ORDINATES
.0 5.0 16.0 30.0 65.0 77.0 84.0
100.0

‘e

UNIT HYDROGRAPH PARAMETERS
CLARK TC= .34 HR, R= .25 HR
SNYDER TP= .2) HR, CP= .55

UNIT HYDROGRAPH
18 END-OF-PERIOD ORDINATES

62. 254. 373. Ji2. 261. 188. 134. 95.
34. 25. 17. 12. . 6 S.
e *ee eee “ee

HYDROGRAPH AT STATION s2
3.76, TOTAL LOSS = 2.39, TOTAL EXCESS = 1.38
TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 24.92-HR
(HR)
(crs)
2.08 J2. 9. 9. 9.
( INCHES) 1.205 1.389 1.370 1.370
(AC-¥T) 16. 18. 18. 18.
CUMULATIVE AREA = .25 sQ MI

CEa Man eee NRE REE 2RE 200 H0e SN0 HAN SN ENE AAs Han Es aee wes aaa

Araccarenna

cp2 ¢

BASIN

90.0

68.

9.

48.

e7.
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seesreatsaracs

SHEA BLVD CONCENTRATION POINT

40 HC HYDROGRAPH COMBINATION
ICoMP 2 NUMBER OF HYDROGRAPHS TQ COMBINE
e
e ‘e tee “ea e
HYDROGRAPH AT STATION CcP2
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 24 .92-HR
{CFs) {HR)
{CFS)
2044. 12.42 149. 108. 104. 104.
{ INCHES) 1.494 1.849 1.851 1.851
{AC-FT) 173. 214. 214. 214.
CUMULATIVE AREA = 2.17 sQ M1
RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA [N SQUARE MILES
PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAX I MUM
OPERATION STATION FLOW PEAK AREA STAGE
6-HOUR 24 -HOUR 72 -HOUR
HYDROGRAFPH AT
sl 2010. 12.33 3le. 99. 95. 1.92
ROUTED TO
RS1 1937, 12.42 3l6. 99. 95. 1.92
2.64
HYDRCGRAPH AT
s2 267. 12.08 32. 9. 9. .25
2 COMBINED AT .
cp2 2044. 12.42 49, 108. 104. 2.17

¢4¢ NORMAL END OF HEC-1 ***

TIME OF
MAX STAGE




Case 1
Dry Conditions (AMC 1)
6-hr storm
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. FLOOD HYDROGRAPH PACKAGE (HEC-1) . . U.S. ARMY CORPS OF ENGINEERS
.

. SEPTEMBER 1990 . . HYDROLOGIC ENGINEERING CENTER
.

. VERSION 4.0 - . 609 SECOND STREET
.

. . . DAVIS, CALIFORNIA 95616
.

* RUN DATE 04/22/1994 TIME 14:40:04 * . {(916) 756-1104
.

. . .

»
R T TR R T T Y
e e

E R ]
X
ng

X
X
AAAXAXX 200K X X000
X
X

L ]
X
>

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HECIDB, AND HECIKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1 HEC-1 INPUT PAGE 1
LINE ID....... ) S 2. 3., ... S..... .. 6.0 ... T 8....... 9...... 10
1 ID Sub-basin 1 has been further divivded into six sub-basins. 03-01-94
2 1D The cross section for the routing reaches are estimated from a 2° conotur
3 1D map of the area.
*DIAGRAM
4 IT S 300
S 10 3
6 KK siB
7 KM SUB-BASIN 51B
8 KM 6-HOUR RAINFALL, PATTERN NO. 1.73 WAS USED TO FIND TC & R FOR THIS BASIN
9 KM THIS BASIN USED RAINFALL REDUCTION FACTOR Or .982
10 BA .230
11 IN 15
12 XM RAINFALL DEPTH OF 3.20 WAS SPACIALLY REDUCED AS SHOWN BY THE PB RECORD
13 re 3.142
14 KM THE POLLOWING PC RECORD USED A 6-HOUR STORM WITH A PATTERN No. OF 1.73
15 PC .000 .009 .016 .025 .034 .042 .051 .059 .067 .075
16 PC .087 .100 .119 .156 .242 431 .731 .857 .908 .941
17 pC .953 .965 977 .989 1.000
18 [¥e] .200 .350 4.300 .500 35.000
19 uc .383 .264
20 UA 0 3 S 8 12 20 43 75 90 96
21 UA 100
22 KK RSle
23 KM ROUTING THROUGK S1C
24 RS 2 rLOoW -1
25 RC .035 -03S .035 2138 .028
26 RX 0 36 66 90 126 150 168 228
27 RY 7 7 7 0 4 4 3 22
28 KK S1A
29 KM SUB-BASIN Sl1A
30 KM 6-HOUR RAINFALL, PATTERN NO. 1.73 WAS USED TO FIND TC & R FOR THIS BASIN
31 KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .982
32 BA .330
33 LG .200 .350 4.300 .500 35.000
34 uc .346 .176
35 UA ] 3 5 8 12 20 43 75 90 96
36 UA 100
37 KK RS1A
38 KM ROUTING THROUGH S1C
39 RS 2 FLOW -
40 RC .035 .035 .035 2025 .030
41 RX 4 0.5 1 126 136 251 252 253
42 RY S S S 0 0 5 5 S
LE} KK slc
44 KM SUB-BASIN slC
45 KM 6-HOUR RAINFALL, PATTERN NO. 1.73 WAS USED TO FIND TC & R FOR THIS BASIN
46 KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .982
47 BA .110
48 G .200 .350 4.300 .500 35.000
49 uc .321 .258
50 UA 0 3 5 8 12 20 43 75 90 96
51 UA 100
52 KK CPIC
S3 KM

ADDITION OF 3 HYDROGRAPHS
54 HC 3




INPUT
LINE

22

28

37

43

52

5S

61

70

76

85

94

103

(

(.

RCPLC
ROUTING THROUGH S1E

2 FLOW -1
.035 .035 .035 3600 017
] 42 72 84 120 138 180 216
9 8.5 4 0 0 4 6 8
s1D
SUB-BASIN 81D
6§-HOUR RAINFALL, PATTERN NO. 1.73 WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .982
.310
.200 .350 4.300 .500 35.000
L3154 .200
0 3 s 8 12 20 43 75 90
100
RS1D
ROUTING THROUGH S1E
2 FLOW -1
.035 .035 .035 2138 .019
0 36 72 96 132 168 204 240
8 [ 4 0 0 8 10 11
Sie
SUB-BASIN S1E
6-HOUR RAINFALL, PATTERN NO. 1.73 WAS USED TO FIND TC & R FOR THIS BASIN

THIS BASIN USED RAINFALL REDUCTION FACTOR OF
.510
.200 L350 4.300 .500 35.000
.429 .239
0 3 S 8 12 20
100
CP1E

CONCENTRATION OF 3 HYDROGRAPHS
3

RCPLE
ROUTING THROUGH S1F
2 FLOW -
035 .035 .035 2250 .014
0 48 84 120 144 180
12 10 6 2 0 B
sir

SUB-BASIN S1F

6-HOUR RAINFALL, PATTERN NO. 1.73 WAS USED TO

THIS BASIN USED RAINFALL REDUCTION FACTOR OF
.280

.200 .350 4.300 .500 35.000
404 .293
0 k] 5 8 12 20
100
CP1F
2

SCHEMATIC DIAGRAM OF STREAM NETWORK

$S KK
56 KM
57 RS
58 RC
59 RX
60 RY
61 KK
62 KM
63 KM
64 KM
65 BA
66 LG
67 uc
68 UA
69 UA
70 KK
71 KM
72 RS
73 RC
74 RX
78 RY
76 KK
77 KM
78 KM
79 KM
80 BA
81 LG
82 uc
83 UA
84 UA
85 KK
86 KM
87 HC
88 KK
89 XM
90 RS
91 RC
92 RX
93 RY
94 KK
95 KM
96 XM
97 XM
98 BA
99 |7}
00 uc
01 UA
02 UA
03 KK
04 HC
05 2z
V) ROUTING
) CONNECTOR
siB
v
v
RS1B
. S1A
v
v
RS1A
v
RCPIC
sip
v
v

(--->) DIVERSION OR PUMP FLOW

{<---) RETURN OF DIVERTED OR PUMPED FLOW

sir

.982

43

240
10

FIND TC
.9682

43

75 90
288
11

& R FOR THIS BASIN
15 90

96

96

96
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+

Sub-basin 1 has been further divivded into six sub-basins.
The cross section for the routing reaches are estimated from a 2’ conotur
map of the area.

03-01-94

S 10 OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
T HYDROGRAPH TIME DATA
NMIN MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 300 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 0 ENDING DATE
NDTIME 0055 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .08 HOURS
TOTAL TIME BASE  24.92 HOURS
ENGLISH UNITS
DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH  INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT
cesrassareecns
. .
6 KK . sip *
. .
ceseercanvares
SUB-BASIN S1B
6-HOUR RAINPALL, PATTERN NO. 1.73 WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .982
RAINPALL DEPTH OF 3.20 WAS SPACIALLY REDUCED AS SHOWN BY THE PB RECORD
THE FOLLOWING PC RECORD USED A 6-HOUR STORM WITH A PATTERN No. OF 1.7}
11 1N TIME DATA FOR INPUT TIME SERIES
JXMIN 15 TIME INTERVAL IN MINUTES
JXDATE 1 0 STARTING DATE
JKTIME 0 STARTING TIME
SUBBASIN RUNOFF DATA
10 BA SUBBASIN CHARACTERISTICS
TAREA .23 SUBBASIN AREA
PRECIPITATION DATA
14 pB STORM 3.14 BASIN TOTAL PRECIPITATION
14 p1 INCREMENTAL PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .01 .01 .01 .01 .01
.03 .03 .06 .06 .06 .10 .10 .10
.04 .02 .02 .02 .01 .01 .01 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00
18 LG GREEN AND AMPT LOSS RATE
STRTL .20 STARTING LOSS
OTH .35 MOISTURE DEFICIT
PSIP 4.30 WETTING FRONT SUCTION
XKSAT .50 HYDRAULIC CONDUCTIVITY
RTIMP 35.00 PERCENT IMPERVIOUS AREA
19 uc CLARK UNITGRAPH
b .38 TIME OF CONCENTRATION
R .26 STORAGE COEFPFICIENT
20 UA ACCUMULATED-AREA VS. TIME, 11 ORDINATES
.0 . 5.0 8.0 12.0 20.0 43.0 75.0
100.0
UNIT HYDROGRAPH PARAMETERS
CLARK  TC= .38 HR, R= .26 HR
SNYDER TP= .33 HR, cP= .74
UNIT HYDROGRAPH
20 END-OF-PERIOD ORDINATES
13. 46. 165. 313. 325. 250. 182. 133. 96.
51. 37. 27. 20. 14. 10. 8. 5. 4.
ves ces can wee e
HYDROGRAPH AT STATION sie
TOTAL RAINFALL =  3.14, TOTAL LOSS =  1.40, TOTAL EXCESS =  1.75
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 24.92-KR
(CFS) (HR)
(CFS)
293. 4.25 43. 11. 10. 10.
(INCHES) 1.729 1.738 1.738 1.738
(AC-FT) 21. 21. 21. 21.

CUMULATIVE AREA =

.23 sQ M1

90.

96.
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+

+

+

sasnsensnuny
* .

22 KK . RsS1B ¢
. .

tssasssscenny

ROUTING THROUGH S1C

HYDROGRAPH ROUTING DATA

24 RS STORAGE ROUTING
NSTPS 2 NUMBER OF SUBREACHES
ITYP FLOW TYPE OF INITIAL CONDITION
RSVRIC -1.00 INITIAL CONDITION
X .00 WORKING R AND D COEFFICIENT
25 RC NORMAL DEPTH CHANNEL
ANL .035 LEFT OVERBANK N-VALUE
ANCH .03S MAIN CHANNEL N-VALUE
ANR .035 RIGHT OVERBANK N-VALUE
RLNTH 2138. REACH LENGTH
SEL .0280 ENERGY SLOPE
ELMAX .0 MAX. ELEV. FOR STORAGE/OUTYLOW CALCULATION
CROSS-SECTION DATA
--- LEFT OVERBANK --- + ------ MAIN CHANNEL ------- + --- RIGHT OVERBANK -~--
27 RY ELEVATION 7.00 7.00 7.00 .00 .00 4.00 6.00 22.00
26 RX DISTANCE .00 36.00 66.00 90.00 126.00 150.00 168.00 228.00
aee
COMPUTED STORAGE-OUTFLOW-ELEVATION DATA
STORAGE .00 2.36 5.33 8.93 13.18 18.22 23.97 33.67 43.79 54.16
OUTF LOW .00 345.95 1171.35 2460.91 4359.06 6925.29 10154.22 14907.03 21059.23 28402.44
ELEVATION .00 1.16 2.32 3.47 4.63 5.79 6.95 8.11 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
OUTF LOW 36860.36 46388.17 S56956.44 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 *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 0. TO 158931.
THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)

en “ee ew “ne eu
HYDROGRAPH AT STATION RS1B T
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 24.92-HR
(CFS} {HR)
(CFS)
284, 4.33 43, 11. 190. 10.
{ INCHES) 1.729 1.738 1.738 1.738
{AC-FT) 21. 21. 21. 21.
PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
6 -HR 24-HR 72-HR 24.92-HR
(AC-FT) {HR}
1. 4.33 0. 0. 0. 0.
PEAK STAGE TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 24 .92-HR
{FEET (HR)
.95 4.33 .14 .04 .03 .03
CUMULATIVE AREA = .23 sQ MI

tnesecerereeny
» .
28 KK - sla *
. .
trsessaeseRNEy
SUB-BASIN S1A
6-HOUR RAINFALL, PATTERN NO. 1.73 WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .982

SUBBASIN RUNOFF DATA

32 BA SUBBASIN CHARACTERISTICS
TAREA .33 SUBBASIN AREA

PRECIPITATION DATA

14 pB STORM 3.14 BASIN TOTAL PRECIPITATION

14 PI INCREMENTAL PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00
-00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .01 .01 .01 .01 .01 .01
.03 .03 .06 .06 .06 .10 .10 .10 .04
.04 .02 .02 .02 .01 .01 .01 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00

33 e GREEN AND AMPT LOSS RATE
STRTL .20 STARTING LOSS

DTH .35 MOISTURE DEFICIT

PSIF 4.30 WETTING FRONT SUCTION
XKSAT .50 HYDRAULIC CONDUCTIVITY

RTIMP 35.00 PERCENT IMPERVIOUS AREA




+

+

+

+

CLARK UNITGRAPH
< .35 TIME OF CONCENTRATION

R .18 STORAGE COEFFICIENT
35 UA ACCUMULATED-AREA VS. TIME, 11 ORDINATES
.0 3.0 S.0 8.0 12.0 20.0 43.0 75.0
100.0
wes
UNIT HYDROGRAPM PARAMETERS
CLARK TC= .35 HR, R= .18 HR
SNYDER TP= .30 HR, CP= .94
UNIT HYDROGRAPH
14 END-OF-PERIOD ORDINATES
30. 109. 421. 651. 507. 320. 199, 122. 75.
29. 18. 11. 7.
wer e aen e v
HYDROGRAPH AT STATION S1A
TOTAL RAINFALL = 3.14, TOTAL LOSS = 1.40, TOTAL EXCESS = 1.75
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 24 .92-HR
(CFS) (HR)
(Crs)
485. 4.17 61. 15. 15. 15.
(INCHES) 1.732 1.738 1.738 1.730
(AC-FT) 30. 31. 31. 3i.
CUMULATIVE AREA = .33 sQ M1
censrantrrenss
. .
37 KK . RSIA *
. .
cesstesnranann
ROUTING THROUGH S1C
HYDROGRAPH ROUTING DATA
39 RS STORAGE ROUTING
NSTPS 2 NUMBER OF SUBREACHES
ITYP FLOW TYPE OF INITIAL CONDITION
RSVRIC -1.00 INITIAL CONDITION
x .00 WORKING R AND D COEFFICIENT
40 RC NORMAL DEPTH CHANNEL
ANL .035 LEFT OVERBANK N-VALUE
ANCH .035 MAIN CHANNEL N-VALUE
ANR .035 RIGHMT OVERBANK N-VALUE
RLNTH 2025. REACH LENGTH
SEL .0300 ENERGY SLOPE
ELMAX .0 MAX. BLEV. POR STORAGE/OUTFLOW CALCULATION
CROSS-SECTION DATA
--- LEFT OVERBANK --- 4 -=----= MAIN CHANNEL ------- + --- RIGHT OVERBANK
42 RY ELEVATION 5.00 5.00 5.00 . .00 5.00 5.00
41 RX DISTANCE .00 .50 1.00 126.00 136.00 251.00 252.00 25
P
COMPUTED STORAGE-OUTFLOW-ELEVATION DATA
STORAGE .00 .20 .55 1.06 1.73 2.54 3.52 4.64
OUTPLOW .00 10.45 42.58 102.85 197.47 332.19 512.38 743.12
ELEVATION .00 .26 .53 .79 1.05 1.32 1.58 1.84
STORAGE 8.95 10.69 12.59 14.65 16.86 19.22 21.74 24 .41
OUTFLOW 1785.98  2265.39  2817.77  3447.19 4157.62  4952.92 5836.87  6813.18
ELEVATION 2.63 2.89 3.16 J.42 3.68 3.95 4.21 4.47
¢** WARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 197. TO

PEAX FLOW

(CF8)

PEAK STORAGE TIME

474.

+ (AC-FT)
2.

+

PEAK STAGE TIME

(FEET)

1.52

THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INPLOWS.

90.0

46.

5.00
3.00

5.92
1029.24
2.11

27.24

7885.47
4.74

9057.

96.0

7.
1375,

30.
9057.

THIS CAN BE CORRECTED BY DBCREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)

rew LR R LA S ] LR R
HYDROGRAPH AT STATION RS1A
TINE MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 24.92-HR
(HR)
(crs)
4.25 61. 15. 15. 15.
(INCHES) 1.730 1.738 1.738 1.738
(AC-FT) 30. 31. 31. 3.
MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 24.92-HR
(HR})
4.25 0. 0. 0. 0.
MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 24 .92-HR
{HR)
4.25 .43 .11 -11 211

CUMULATIVE AREA = .33 sq M1

36

.37

22

.00




treransnurnnne

. .
43 KK * sic *
. -
ceessassnnnenn
SUB-BASIN SlC
6-HOUR RAINPALL, PATTERN NO. 1.73 WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINPALL REDUCTION PACTOR OF .982
SUBBASIN RUNOFF DATA
47 BA SUBBASIN CHARACTERISTICS
TAREA . SUBBASIN AREA
PRECIPITATION DATA
14 P8 STORM 3.14 BASIN TOTAL PRECIPITATION
14 P INCREMENTAL PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .01 .01 .01 .01 .01
.03 .03 06 .06 .06 .10 .10 .10
.04 .02 .02 .02 .01 .01 .01 .00
.00 .00 .00 00 .00 .00 .00 00
00 00
48 LG GREEN AND AMPT LOSS RATE
STRTL .20 STARTING LOSS
DTH .35 MOISTURE DEFICIT
pPSIF 4.30 WETTING FRONT SUCTION
XKSAT .50 HYDRAULIC CONDUCTIVITY
RTIMP 35.00 PERCENT IMPERVIOUS AREA
49 uc CLARK UNITGRAPH
TC .32 TIME OF CONCENTRATION
R .26 STORAGE COEFFICIENT
S0 UA ACCUMULATED-AREA VS. TIME, 11 ORDINATES
.0 3.0 5.0 8.0 12.0 20.0 43.0 75.0
100.0
arse
UNIT HYDROGRAPH PARAMETERS
CLARK TC=  .J2 HR, R= .26 HR
SNYDER  TP= .30 HR, cP= .77
UNIT HYDROGRAPH
19 END-OF-PERIOD ORDINATES
8. 35. 120. 176. 143. 103. 74. S4. 39.
20 15. 11. 5. 4. 3. 2. 1.
e aae e P can
HYDROGRAPH AT STATION sic
TOTAL RAINFALL = 3.14, TOTAL LOSS = 1.40, TOTAL EXCESS = 1.75
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
§-HR 24-HR 72-HR 24.92-HR
(CFS) (HR)
(CFS)
143. 4.17 20. 5. 5. 5.
(INCHES) 1.729 1.737 1.737 1.737
(AC-FT) 10. 10. 10. 10.
CUMULATIVE AREA = .11 sQ M1
srsreassansnan
- *
52 KK . celic *
- -
ctecranveanenan
ADDITION OF 3 HYDROGRAPHS
54 HC HYDROGRAPH COMBINATION
ICOMP 3 NUMBER OF HYDROGRAPHS TO COMBINE
ane
can .as ars sae e
HYDROGRAPH AT STATION CPIC
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 24.92-HR
(CFS) {HR)
(crs)
884. 4.25 125. i1, 3o. 3o.
{ INCHES) 1.729 1.738 1.738 1.738
(AC-FT) 62, 62. 62. 62.
CUMULATIVE AREA = .67 SQ MI
cesusavearvene
. .
55 KK . RCPIC *
. .
LA E2R R SRR R 2RSS}
ROUTING THROUGH S1B
HYDROGRAPH ROUTING DATA
57 RS STORAGE ROUTING

NSTPS

2 NUMBER OF SUBREACHES

90.

28.

96.




ITYP FLOW TYPE OF INITIAL CONDITION
RSVRIC -1.00 INITIAL CONDITION
X .00 WORKING R AND D COEFFICIENT
58 RC NORMAL DEPTH CHANNEL
ANL .035 LEFT OVERBANK N-VALUE
ANCH .035 MAIN CHANNEL N-VALUE
ANR .03S RIGHT OVERBANK N-VALUE
RLNTH 3600. REACH LENGTH
SEL .0170 ENERGY SLOPE
ELMAX .0 MAX. ELEV. POR STORAGE/OUTFLOW CALCULATION
CROSS-SECTION DATA
--- LEFT OVERBANK --- + ------ MAIN CHANNEL ------- + --- RIGHT OVERBANK ---
60 RY ELEVATION 9.00 8.50 4.00 .00 .00 4.00 6.00 8.00
59 RX DISTANCE .00 42.00 72.00 84 .00 120.00 138.00 180.00 216.00
')
COMPUTED STORAGE-OUTFLOW-ELEVATION DATA
STORAGE .00 1.48 3.10 4.85 6.75 B8.78 10.96 13.27 15.72 18.37
OUTFLOW .00 S8.41 188.69 377.96 €22.76 922.11 1276.11 1685.47  2151.21 2724.73
ELEVATION .00 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
OUTF LOW 3415.48  4202.95 S5100.50 6121.38 7275.86 8568.21 10006.2) 11609.31 13438.61 15242.29
ELEVATION 4.74 5.21 5.68 6.16 6.63 7.11 7.58 8.05 8.53 9.00
s+ WARNING *** MODIPIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 62). TO 15242.
THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE {USE A LONGER REACH.)
cve s e ave aas
HYDROGRAPH AT STATION RCP1C
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 24.92-HR
+ (CFS) (HR)
(CFS)
. 856. 4.33 124. 31. 30. 30.
{ INCHES) 1.726 1.738 1.738 1.738
(AC-FT) 62. 62. 62. 62.
PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 24.92-HR
+ {(AC-FT) (HR)
4. 4.33 1. 0. 0. 0.
PEAK STAGE TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 24.92-HR
. (FEET) (HR)
2.26 4.33 .51 .13 .12 .12
CUMULATIVE AREA = .67 SQ MI
ceseaarnaanana
. .
61 KK . sip *
.
arssscvensanas
SUB-BASIN 81D
6-HOUR RAINFALL, PATTERN NO. 1.73 WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .982
SUBBASIN RUNOFF DATA
65 BA SUBBASIN CHARACTERISTICS
TAREA .31 SUBBASIN AREA
PRECIPITATION DATA
14 PB STORM 3.14 BASIN TOTAL PRECIPITATION
14 pI INCREMENTAL PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .01 .01 .01 .01 .01 .01 .03
.03 .03 .06 .06 .06 .10 .10 .10 .04 .04
.04 .02 .02 .02 .01 .01 .01 .00 00 .00
.00 .00 .00 .00 .00 .00 .00 .00 00 .00
.00 .00
66 LG GREEN AND AMPT LOSS RATE
STRTL .20 STARTING LOSS
DTH .35 MOISTURE DEFICIT
pPSIP 4.30 WETTING PRONT SUCTION
XKSAT .S0 HYDRAULIC CONDUCTIVITY
RTIMP 35.00 PERCENT IMPERVIOUS AREA
67 UC CLARK UNITGRAPH
T .35 TIME OF CONCENTRATION
R .20 STORAGE COEFFICIENT
68 UA ACCUMULATED-AREA VS. TIME, 11 ORDINATES
. 3.0 5.0 8.0 12.0 20.0 43.0 75.0 90.0 96.0
100.0
eas
UNIT HYDROGRAPH PARAMETERS
CLARK TC= .35 HR, R= .20 HR
SNYDER  TP= .31 HR, CcpP= .88




UNIT HYDROGRAPH

16 END-OF-PERIOD ORDINATES
466 . 315,

25. 90. 348. 559. 206. 135. 89. s8.
38. 25. 16. 11. 7. 5.
ee e wee wes wee
HYDROGRAPH AT STATION 51D
TOTAL RAINFALL = 3.14, TOTAL LOSS = 1.40, TOTAL EXCESS = 1.75
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-KR 72-HR 24.92-HR
+  (CFS) (HR}
(CFS)
. 435. 4.17 58. 14. ". 14.
{INCHES) 1.732 1.739 1.739 1.739
{AC-FT) 29. 29. 29. 29.
CUMULATIVE AREA = .31 sQ MI
erssrresesenne
. .
70 KK - RS1D *
. .
ceersnsrannnne
ROUTING THROUGH S1E
HYDROGRAPH ROUTING DATA
72 RS STORAGE ROUTING
NSTPS 2 NUMBER OF SUBREACHES
ITYP FLOW TYPE OF INITIAL CONDITION
RSVRIC -1.00 INITIAL CONDITION
X .00 WORKING R AND D COEFFICIENT
73 RC NORMAL DEPTH CHANNEL
ANL .035 LEFT OVERBANK N-VALUE
ANCH .035 MAIN CHARNEL N-VALUE
ANR .035 RIGHT OVERBANK N-VALUE
RLNTH 2138. REACH LENGTH
SEL .0190 ENERGY SLOPE
ELMAX .0 MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION
CROSS-SECTION DATA
--- LEPT OVERBANK --- + ------ MAIN CHANNEL ------- + --- RIGHT OVERBANK ---
75 RY ELEVATION 8.00 £.00 4.00 .00 .00 8.00 10.00 11.00
74 RX DISTANCE .00 36.00 72.00 96.00 132.00 168.00 204.00 240.00
aee
COMPUTED STORAGE-OUTFLOW-ELEVATION DATA
STORAGE .00 1.11 2.39 3.85 5.47 7.27 9.25 11.39 13.83 16.63
OUTFLOW .00 87.48 287.26 585.30 981.04 1477.11 2077.41 2793.79  3704.40 4759.75
ELEVATION .00 .58 1.16 1.74 2.32 2.89 3.47 4.05 4.63 5.21
STORAGE 19.81 23.36 27.27 31.56 36.21 41.19 46.46 52.03 57.97 64.49
OUTFLOW 5978.62 7377.05 8969.73 10770.46 12852.95 15450.52 18309.76 21440.18 24830.59 28537.45
ELEVATION 5.79 6.37 6.95 7.53 8.11 8.68 9.26 9.84 10.42 11.00
t++ WARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 87. TO 28537.
THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)
wen e aee ™ e
HYDROGRAPH AT STATION RS1D
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 24 .92-HR
+  (CFS) (KR}
(CPS)
. 430. 4.25 58. 14. 14. 14.
(INCHES) 1.731 1.739 1.739 1.739
(AC-PT) 29. 29. 29. 29.
PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
6 -HR 24-HR T2-HR 24.92-HR
+ (AC-FT) (HR)
2. 4.25 0. 0. 0. 0.
PEAK STAGE TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 24.92-HR
+  (FEET) (HR)
1.43 4.25 .27 .07 .06 .06
CUMULATIVE AREA = .31 sQ M1
centenrsnannnn
. .
76 KK . S1E ¢
. N
cessusesnnneee
SUB-BASIN S1E
§-HOUR RAINFALL, PATTERN NO. 1.73 WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .982
SUBBASIN RUNOFF DATA
80 BA SUBBASIN CHARACTERISTICS

TAREA .51 SUBBASIN AREA

PRECIPITATION DATA




14 PB STORM 3.14 BASIN TOTAL PRECIPITATION
14 PI INCREMENTAL PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .01 .01 .01 .01 .01 .01
.03 .03 .06 .06 .06 .10 .10 .10 .04
.04 .02 .02 .02 .01 .01 .01 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00
8l LG GREEN AND AMPT LOSS RATE
STRTL .20 STARTING LOSS
DTH .35 MOISTURE DEFICIT
PSIF 4.30 WETTING FRONT SUCTION
XKSAT .50 HYDRAULIC CONDUCTIVITY
RTIMP 35.00 PERCENT IMPERVIOUS AREA
82 UC CLARK UNITGRAPH
] .43 TIME OF CONCENTRATION
R .24 STORAGE COEFFPICIENT
83 UA ACCUMULATED-AREA VS. TIME, 11 ORDINATES
. 3.0 5.0 8.0 12.0 20.0 43.0 75.0 90.0
100.0
ere
UNIT HYDROGRAPH PARAMETERS
CLARK TC= .43 HR, Rz .24 HR
SNYDER TP= .37 HR, [of 23 .91
UNIT HYDROGRAPH
19 END-OF-PERIOD ORDINATES
29. 88. 262. 624. 789. 634. 452. 318. 224. 157.
111. 78. 5S. 38, 27. 19. 13, 9. 7.
es ave wes sen
HYDROGRAPH AT STATION SI1E
TOTAL RAINFALL = 3.14, TOTAL LOSS = 1.40, TOTAL EXCESS = 1.7
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24 -HR 72-HR 24.92-HR
+  (CFS) (HR)
(CFS)
. 669. 4.25 95. 24. 23, 23.
(INCHES) 1.730 1.738 1.738 1,738
(AC-FT} 47. 47. 47. 47.
CUMULATIVE AREA = .51 SQ MI
cranereserenn
. N
85 KK . CPlE *
. N
crsesrereesnne
CONCENTRATION OF 3 HYDROGRAPHS
87 HC HYDROGRAPH COMBINATION
ICOMP 3 NUMBER OF HYDROGRAPHS TO COMBINE
PO
e evs ™ s wee
HYDROGRAPH AT STATION CPlE
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
§-HR 24-HR 72-HR 24.92-HR
+  (CFS) (HR)
(CFS)
. 1894. 4.33 277. 70. 67. 67.
(INCHES) 1.727 1.738 1.738 1.738
(AC-FT) 137. 138. 138. 138.
CUMULATIVE AREA = 1.49 sQ MI
(2522222222222}
. .
88 KK . RCPIE *
. .
(2232222222223
ROUTING THROUGH S1Fr
HYDROGRAPH ROUTING DATA
90 RS STORAGE ROUTING
NSTPS 2 NUMBER OF SUBREACHES
ITYP FLOW TYPE OF INITIAL CONDITION
RSVRIC -1.00 INITIAL CONDITION
X .00 WORKING R AND D COEFFICIENT
91 RC NORMAL DEPTH CHANNEL
ANL .035 LEFT OVERBANK N-VALUE
ANCH .035 MAIN CHANNEL N-VALUE
ANR .035 RIGHT OVERBANK N-VALUE
RLNTH 2250. REACH LENGTH
SEL .0140 ENERGY SLOPE
ELMAX .0 MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION
CROSS-SECTION DATA
--- LEFT OVERBANK --- + ------ MAIN CHANNEL ------- + --- RIGHT OVERBANK ---
93 RY ELEVATION 12.00 10.00 6.00 2.00 .00 8.00 10.00 11.00
92 RX DISTANCE .00 48.00 84.00 120.00 144.00 180.00 240.00 288.00

96.




STORAGE
OUTFLOW
ELEVATION

STORAGE
OUTFLOW
ELEVATION

.00 .17

.00 7.64

.00 .63
15.56 18.67
3400.40 4451.38
6.32 6.95

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA

.68 1.53
48.51 143.03
1.26 1.89
22.07 25.77
5646.69 7038.90
7.58 8.21

2.70
3l1.81
2.53

30.16
8710.76
8.84

4.
560.
3.

35.
10627.
9.

15
81
16

35
37
47

5.87
.18
3.79

41.35
66
11

*** WARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN

THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS.

THIS CAN BE CORRECTED BY DECREASING THE TIME

“rw

tee cew

HYDROGRAPH AT STATION

vee

RCP1E

1

15

31

7.87
336.76
4.42

48
245,
10.

.61
S1
74

2. TO

1883

18227

1

S
1

0.16
.00
$.05

7.17
.79
1.37

21728.

2

INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)

PEAK FLOW TIME MAX[MUM AVERAGE FLOW
6-HR 24-HR 72-HR 24 .92-HR
+ (CFS) (HR)
(Ccrs)
+ 1895. 4.33 277. 70. 67. 67.
(INCHES) 1.726 1.738 1.738 1.738
(AC-FT) 137. 138. 138. 138.
PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 24.92-HR
+  (AC-FT) (HR)
S. 4.33 1. 0. 0. 0.
PEAK STAGE TIME MAXIMUM AVERAGE STAGE
6-HR 24 -HR 72-HR 24.92-HR
+  (FEET} (HR)
5.06 4.33 1.84 .49 .47 .47
CUMULATIVE AREA = 1.49 sQ MI
errsesrsarnnee
. .
94 KK . S1F ¢
- *
cereerreresnne
SUB-BASIN S1F
6-HOUR RAINFALL, PATTERN NO.
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .982
SUBBASIN RUNOFF DATA
98 BA SUBBASIN CHARACTERISTICS
TAREA .28 SUBBASIN AREA
PRECIPITATION DATA
14 PB STORM 3.14 BASIN TOTAL PRECIPITATION
14 pI INCREMENTAL PRECIPITATION PATTERN
.00 .00 .00 .00 .00 00
.00 .00 .00 .00 .00 00
.00 .00 .00 .00 .00 .00
.00 .00 .00 .01 .01 .01
.03 .03 .06 .06 .06 .10
.04 .02 .02 .02 .01 .01
.00 .00 .00 .00 .00 .00
.00 .00
99 LG GREEN AND AMPT LOSS RATE
STRTL .20 STARTING LOSS
DTH .35 MOISTURE DEFICIT
PSIF 4.30 WETTING FRONT SUCTION
XKSAT .50 HYDRAULIC CONDUCTIVITY
RTIMP 35.00 PERCENT IMPERVIOUS AREA
100 Uc CLARK UNITGRAPH
™ .40 TIME OF CONCENTRATION
R .29 STORAGE COEFFICIENT
101 UA ACCUMULATED-AREA VS. TIME, 11 ORDINATES
.0 0 5.0 8.0 12.0 20.0
100.0
UNIT HYDROGRAPH PARAMETERS
CLARK TCz .40 HR, R=
SNYDER TP= .36 HR, CP=
UNIT HYDROGRAPH
22 END-OF-PERIOD ORDINATES
4. 46. 153, 327. 383. 310. 233
74. 56. 42. 1. 24. 18. 13
4. 3.
HYDROGRAPH AT STATION sir
TOTAL RAINFALL = 3.14, TOTAL LOSS = 1.40, TOTAL EXCESS = 1.75
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 24.92-HR
«  (CF8) (HR)
(crs)
. 343. 4.25 52. 13. 13. 13.
(INCHES) 1.728 1.738 1.738 1.738
(AC-FT) 26. 26. 26. 26.
CUMULATIVE AREA = .28 30 MI

43.0

.29 HR
.17

175.
10.

75.

1.73 WAS USED TO FIND TC & R FOR THIS BASIN

131.
8.

90.

96.

12

66.
21727.
12.

.72
546 .
.68

32
00




+

+

tesrnetesenrne
. .

103 KK v ceir *
. .

sessavtsesnnns

104 HC
1COMP

HYDROGRAPH COMBINATION
2

NUMBER OF HYDROGRAPHS TO COMBINE

aw “en e cee vy
HYDROGRAPH AT STATION [+ 20 4
PEAK rLOw TIME MAXIMUM AVERAGE FLOW
6-HR 24 -HR 72-KR 24.92-HR
(crs) (HR)
(Ccrs)
2220. 4.33 329. 83. 80. 80.
{ INCHES) 1.726 1.738 1.738 1.738
{AC-FT) 163. 164. 164. 164.
CUMULATIVE AREA = 1.77 sQ M1

OPERATION STATION
HYDROGRAPH AT
siB
ROUTED TO
RS1B
HYDROGRAPH AT
S1A
ROUTED TO
RS1A
HYDROGRAPH AT
s1c
3 COMBINED AT
CP1C
ROUTED TO
RCP1C
HYDROGRAFH AT
s1D
ROUTED TO
RS1D
HYDROGRAFH AT
S1E
3 COMBINED AT
CPlE
ROUTED TO
RCP1E
HYDROGRAPH AT
sir
2 COMBINED AT
cPir

*** NORMAL END OF HEC-1 ***

PEAK
FLOW

293.

284.

485.

474.

143.

884,

856.

435.

430.

669.

1894.

1895.

343,

2220.

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, ARRA IN SQUARE MILES

TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD
PEAK
6 -HOUR 24 ~HOUR 72-HOUR
4.25 43. 11. 10.
4.33 43. 11. 10.
4.17 61 15. 15
4.25 61. 15 15
4.17 20 S S
4.25 125. 31 30
4.33 124. 3t 30
4.17 58. 14 14
4.25 58 14 14
4.25 95. 24 2]
4.33 277. 70 67
4.33 277. 70 67
4.25 52. 13 13
4.33 329. 83 80

BASIN
AREA

.23

.23

.33

.33

.11

.67

.67

P

.31

.51

.28

MAX IMUM
STAGE

.95

TIME OF
MAX STAGE




Case 1
Normal Conditions (AMC II)
6-hr storm
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. FLOOD HYDROGRAPH PACKAGE (HEC-1) . . U.S. ARMY CORPS OF ENGINEERS
.

. SEPTEMBER 1990 . . HYDROLOGIC ENGINEERING CENTER
-

* VERSION 4.0 . . 609 SECOND STREET
.

. . . DAV1IS, CALIFORNIA 95616
.

* RUN DATE 04/22/1994 TIME 14:42:01 * . (916) 756-1104
.

. . .

-
I R R R I P T T R T R T Y
tessBTaTENE AN ECS TR RENRICRISSICERARANERERSTY

o xR x
X
XXE

LR R ]

XXXXXXX  XXXX

x xx
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= x

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HECIDB, AND HECIKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR~ HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1 HEC-1 INPUT PAGE 1
LINE ID..... J 2., E 4....... S..vi..n €....... T 8....... | TN 10

1 10 Sub-basin 1 has been further divivded into six sub-basins. 03-01-94

2 1D The cross section for the routing reaches are estimated from a 2' conotur

3 1D map of the area.

*DIAGRAM

4 IT ) 300

5 10 3

6 KK slB

7 KM SUB-BASIN S1B

8 KM §-HOUR RAINFALL, PATTERN NO. 1.73 WAS USED TO FIND TC & R FOR THIS BASIN

9 KM THIS BASIN USED RAINFPALL REDUCTION FACTOR OF .982

10 BA .230

11 IN 15

12 KM RAINFALL DEPTH OF 3.20 WAS SPACIALLY REDUCED AS SHOWN BY THE PB RECORD

13 PB 3.142

14 KM THE FOLLOWING PC RECORD USED A §-HOUR STORM WITH A PATTERN No. OF 1.73

15 PC .000 .009 .016 .025 .034 .042 .051 .059 .067 075
16 PC .087 .100 119 .156 .242 .431 .731 .857 .908 .941
17 PC .953 .965 .977 .989 1.000

18 LG .200 .250 4.300 .500 35.000

19 uc .383 .264
20 UA 0 3 S 8 12 20 43 75 90 96
21 UA 100

22 KK RS1B
23 KM ROUTING THROUGH S1C
24 RS 2 FLOW -1
25 RC .035 .035 .035 2138 .028
26 RX 0 36 66 90 126 150 168 228
27 RY 7 7 7 [ 0 4 & 22
28 KK SiA
29 XM SUB-BASIN S1A

3o KM 6-HOUR RAINFALL, PATTERN NO. 1.73 WAS USED TO FIND TC & R FOR THIS BASIN

31 K THIS BASIN USED RAINFALL REDUCTION FACTOR OF .982

32 BA .330

33 G .200 .250  4.300 .500 35.000

34 uc .346 .176

3S UA 0 3 S 8 12 20 43 75 90 96
36 UA 100

37 KK RS1A

38 KM ROUTING THROUGH S1C

39 RS 2 rLow -1

40 RC .035 .035 L0358 2025 .030

41 RX 0 0.5 1 126 136 251 252 253

42 RY S 5 S 0 4 5 S S

43 KK sic
44 KM SUB-BASIN SIC

45 KM 6-HOUR RAINFALL, PATTERN NO. 1.73 WAS USED TO FIND TC & R FOR THIS BASIN

46 KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .982

47 BA .110

48 G .200 .250  4.300 .500 35.000

49 uc .321 .258

S0 UA ] 3 5 8 12 20 43 75 90 96
51 UA 100

52 KK CcPlC

53 KM ADDITION OF 3 HYDROGRAPHS

S4 HC 3




INPUT
LINE

37

43

52

sS

61

70

76

85

94

103

55 KK RCPIC
56 KM  ROUTING THROUGH SIE
57 RS 2 FLow -1
58 RC  .035  .035  .035 3600  .017
59 RX 0 2 72 84 120 138 180 216
80 RY 9 8.5 ‘ 0 0 4 6 8
61 KK s10
62 KM  SUB-BASIN S1D
63 KM  6-HOUR RAINPALL, PATTERN NO. 1.73 WAS USED TO FIND TC & R FOR THIS BASIN
64 KM  THIS BASIN USED RAINFALL REDUCTION FACTOR OF .982
65 BA  .310
6 LG .200  .250 4.300  .500 35.000
67 uc 354 .200
68 UA 0 3 s 8 12 20 43 75 90
69 UA 100
70 KK RSID
71 KM  ROUTING THROUGH S1E
72 RS 2 FLOwW -
73 RC  .035  .035  .035 2138 .019
" RX 0 36 72 96 132 168 204 240
75 RY 8 6 ‘ 0 0 8 10 11
76 KK sie
77 XM  SUB-BASIN SiE
78 KM  6-HOUR RAINFALL., PATTERN NO. 1.73 WAS USED TO FIND TC & R FOR THIS BASIN
79 KM  THIS BASIN USED RAINFALL REDUCTION FACTOR OF .982
80 BA  .510
81 LG .200  .250 4.300  .500 35.000
82 vc .429 .239
83 UA 0 3 5 8 12 20 }) 75 90
84 UA 100
8s KK cPIE
86 KM  CONCENTRATION OF 3 HYDROGRAPHS
87 HC 3
88 KK RCPIE
89 KM  ROUTING THROUGH SIF
90 RS 2 rLow -1
91 RC  .035  .035  .035 2250  .014
92 RX 0 8 84 120 144 180 240 288
93 RY 12 10 6 2 ) 8 10 11
94 KK S1F
95 KM SUB-BASIN S1F
96 XM  6-HOUR RAINFPALL, PATTERN NO. 1.73 WAS USED TO FIND TC & R FOR THIS BASIN
97 KM  THIS BASIN USED RAINFALL REDUCTION FACTOR OF .982
98 BA  .280
99 LG .200  .250 4.308  .500 35.000
100 e .404 293
101 UA 0 3 5 8 12 20 4 75 90
102 UA 100
103 KK cPlF
104 HC 2
108 2z
SCHEMATIC DIAGRAM OF STREAM NETWORK
(V) ROUTING (--->) DIVERSION OR PUMP FLOW
(.) CONNECTOR («---) RETURN OF DIVERTED OR PUMPED FLOW
siB
v
v
RSIB
. S1A
: v
: v
. RS1A
. . sic
CPLC e et et aaeeaanns
v
v
RCPIC
. sip
v
v
RS1D
. s1E
CPLE. et v e ennneennns
v
v
RCPLE
s1e
CPAF. .o,

96

96

96




+

Sub-basin 1 has been further divivded intoc six sub-basins.
The cross section for the routing reaches are estimated from a 2’ conotur
map of the area.

03-01-94

5 10 OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
T HYDROGRAPH TIME DATA
NMIN MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 300 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 0 ENDING DATE
NDTIME 0055 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .08 HOURS
TOTAL TIME BASE  24.92 HOURS
ENGLISH UNITS
DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH  INCHES
LENGTH, ELEVATION PEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE~FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT
cesveevarceces
. .
6 KK . siB *
. .
cevevesevennne
SUB-BASIN S1B
6~HOUR RAINFALL, PATTERN NO. 1.73 WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .982
RAINFALL DEPTH OF 3.20 WAS SPACIALLY REDUCED AS SHOWN BY THE PB RECORD
THE FOLLOWING PC RECORD USED A 6-HOUR STORM WITH A PATTERN No. OF 1.73
11 IN TIME DATA FOR INPUT TIME SERIES
JXMIN 1S TIME INTERVAL IN MINUTES
JXDATE 1 0 STARTING DATE
JXTIME 0 STARTING TIME
SUBBASIN RUNOFF DATA
10 BA SUBBASIN CHARACTERISTICS
TAREA .23 SUBBASIN AREA
PRECIPITATION DATA
14 pB STORM 3.14 BASIN TOTAL PRECIPITATION
14 PI INCREMENTAL PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .01 .01 .01 .01 .01
.03 .03 .06 .06 .06 .10 .10 .10
.04 .02 .02 .02 .01 .01 .01 00
.00 .00 .00 .00 .00 .00 .00 00
.00 .00
18 16 GREEN AND AMPT LOSS RATE
STRTL .20 STARTING LOSS
DTH .25 MOISTURE DEFICIT
PSIF 4.30 WETTING FRONT SUCTION
XKSAT .50 HYDRAULIC CONDUCTIVITY
RTIMP 35.00 PERCENT IMPERVIOUS AREA
19 uc CLARK UNITGRAPH
b .38 TIME OP CONCENTRATION
R .26 STORAGE COEFFICIENT
20 UA ACCUMULATED-AREA VS. TIME, 11 ORDINATES
.0 3.0 5.0 8.0 12.0 20.0 43.0 75.0
100.0
UNIT HYDROGRAPH PARAMETERS
CLARK TC=  .JB HR, R= .26 HR
SNYDER TP=  .J3 MR, cP= .74
UNIT HYDROGRAPH
20 END-OF-PERIOD ORDINATES
13. 6. 165. 313. 325. 250. 182. 133. 96.
51. 37. 27. 20. 14. 10. 8. 5. 4.
e cae ‘s wee vee
HYDROGRAPH AT STATION s18
TOTAL RAINFALL = 3.14, TOTAL LOSS = 1.31, TOTAL EXCESS = 1.83
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 24.92-HR
(CFS) (HR)
(CFS)
307. 4.25 45. 11. 11. 11.
(INCHES) 1.815 1.824 1.824 1.824
(AC-FT) 22. 22. 22. 22.
CUMULATIVE AREA = .23 SQ MI

90.

96.




cereverentuane
. .
22 KK . RS1B *
. «
veseurneranene

ROUTING THROUGH S1C

HYDROGRAPH ROUTING DATA

24 RS STORAGE ROUTING
NSTPS 2 NUMBER OF SUBREACHES
ITYP FLOW TYPE OF INITIAL CONDITION
RSVRIC -1.00 INITIAL CONDITION
X .00 WORKING R AND D COEFFICIENT
25 RC NORMAL DEPTH CHANNEL
ANL .035 LEPFT OVERBANK N-VALUE
ANCH .035 MAIN CHANNEL N-VALUE
ANR .035 RIGHT OVERBANK N-VALUE
RLNTH 2138. REACH LENGTH
SEL .0280 ENERGY SLOPE
ELMAX .0 MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION

CROSS-SECTION DATA

+ --- RIGHT OVERBANK -~--
27 RY ELEVATION 7.00 7.00 7.00 .00 .00 4.00 6.00 22.00
26 RX DISTANCE .00 36.00 66.00 90.00 126.00 150.00 168.00 228.00

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA

STORAGE .00 2.36 5.33 8.93 13.18 18.22 23.97 33.67 43.79 54.16
OUTFLOW .00 345.95 1171.35 2460.91 4359.06 6925.29 10154.22 14907.03 21059.23 28402.44
ELEVATION .00 1.16 2.32 3.4 4.63 5.79 6.95 8.11 9.26 10.42
STORAGE 64.77 75.683 86.74 98.09 109.69 121.54 133.63 145.97 158.56 171.39
OUTFLOW 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 18.5)3 19.68 20.84 22.00
*** WARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 0. TO 158931.

THE ROUTED HYDROGRAPH SHOULD BE EXAMINED POR OSCILLATIONS OR OUTPLOWS GREATER THAN PEAK INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)

wae ree X en - .-:
HYDROGRAPH AT STATION Rs1B
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 24.92-HR
. (CFS) (HR})
{CFS)
+ 298, 4.33 45. 11. 11. 11.
(INCHES) 1.815 1.824 1.824 1.824
{AC-FT) 22. 22. 22. 22.
PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 24.92-HR
+ (AC-FT) (HR)
1. 4.33 0. 0. 0. 0.
PEAK STAGE TIME MAXTMUM AVERAGE STAGE
6-HR 24-HR 72-HR 24.92-HR
+ (FEET) (HR)
1.00 4.33 .15 .04 .04 .04
CUMULATIVE AREA = .23 SQ MI
cesesennanaeny
. .
28 KK . S1A ¢
. .

teassnaseeerre
SUB-BASIN S1A
6-HOUR RAINPALL, PATTERN NO. 1.73 WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION PACTOR OF .9B2
SUBBASIN RUNOFF DATA

32 BA SUBBASIN CHARACTERISTICS
TAREA .33 SUBBASIN AREA

PRECIPITATION DATA

14 pB STORM 3.14 BASIN TOTAL PRECIPITATION

14 pPI INCREMENTAL PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
-00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .01 .01 .01 .01 .01 .01 .03
.03 .03 .06 .06 .06 .10 .10 .10 .04 .04
.04 .02 .02 .02 .01 .01 .01 .o .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00

33 6 GREEN AND AMPT LOSS RATE
STRTL .20 STARTING LOSS

DTH .25 MOISTURE DEFICIT

1234 4 4.30 WETTING FRONT SUCTION
XKSAT .50 HYDRAULIC CONDUCTIVITY

RTIMP 35.00 PERCENT IMPERVIOUS AREA




+

+

+

+

34 uc CLARK UNITGRAPH
ko] .35 TIME OF CONCENTRATION
R .18 STORAGE COEFFICIENT
35 UA ACCUMULATED-AREA VS. TIME, 11 ORDINATES
.0 3.0 5.0 8.0 12.0 20.0 43.0 75.0
100.0
vee
UNIT HYDROGRAPH PARAMETERS
CLARK TC= .35 HR, R= .18 HR
SNYDER TP= .30 HR, cP= .94
UNIT HYDROGRAPH
14 END-OF-PERIOD ORDINATES
30. 109. 421. §51. 507. 320. 198. 122. 7s.
29. 18. 11. 7.
wee eae e eae e
HYDROGRAPH AT STATION S1A
TOTAL RAINFALL = 3.14, TOTAL LOSS = 1.31, TOTAL EXCESS = 1.83
PEAK FLOW TIME MAXIMUM AVERAGE PLOW
6-HR 24-HR 72-HR 24.92-HR
(CFS) (HR)
(CFS)
508. 4.17 65. 1§6. 16. 16.
{INCHES) 1.818 1.824 1.824 1.824
(AC-FT) 32. 32. 32. 32.
CUMULATIVE AREA = .33 sQ MI
crareraerevane
. .
37 KK . RSIA *
. .
carsansesannan
ROUTING THROUGH S1C
HYDROGRAPH ROUTING DATA
39 RS STORAGE ROUTING
NSTPS 2 NUMBER OF SUBREACHES
ITYP FLOW TYPE OF INITIAL CONDITION
RSVRIC -1.00 INITIAL CONDITION
X .00 WORKING R AND D COEFFICIENT
40 RC NORMAL DEPTH CHANNEL
ANL .035 LEFT OVERBANK N-VALUE
ANCH .035 MAIN CHANNEL N-VALUE
ANR .035 RIGHT OVERBANK N-VALUE
RLNTH 2025. REACH LENGTH
SEL .0300 ENERGY SLOPE
ELMAX .0 MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION
CROSS-SECTION DATA
--— LEFT OVERBANK --- 4 ------ MAIN CHANNEL ------- + --- RIGHT OVERBANK
42 RY ELEVATION 5.00 5.00 5.00 .00 .00 5.00 5.00
41 RX DISTANCE .00 .50 1.00 126.00 136.00 251.00 252.00 25
eae
COMPUTED STORAGE-OUTFLOW-ELEVATION DATA
STORAGE .00 .20 .55 1.06 1.73 2.54 3.52 4.64
OUTFLOW .00 10.45 42.58 102.85 197.47 332.19 512.38 743.12
ELEVATION .00 .26 .53 .79 1.08 1.32 1.58 1.84
STORAGE 8.95 10.69 12.59 14.65 16.86 19.22 21.74 24.41
OUTFLOW  1785.98  2265.39  2817.77  3447.19  4157.62 4952.92 5836.87  6813.18
ELEVATION 2.63 2.89 3.16 3.42 3.68 3.95 4.21 4.47
se4 WARNING **¢ MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 197. TO

PEAK FLOW

(

PEAK STORAGE TIME

CFS)

496.

+ (AC-FT)
2.

+

PEAX STAGE TIME

(

FEET)
1.5%

THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS.

90.0

46.

5.00
3.00

5.92
1029.24
2.11
27.24
7885.47
4.74

9057.

96.0

1375.

38

2.317

30
9057.

THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE {USE A LONGER REACH.)

cen ren aw e
HYDROGRAPH AT STATION RS1A
TIME MAXIMUM AVERAGE FLOW
6 -HR 24-HR 72-HR 24.92-HR
{HR)
(crs)
4.25 64. 16. 16. 16.
(INCHES) 1.816 1.824 1.824 1.824
{AC-FT) 32. 32. 32. 32.
MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 24 .92-HR
(HR)
4.25 0. 0. 0. 0.
MAXIMUM AVERAGE STAGE
6 -HR 24-HR 72-HR 24.92-HR
{HR)
4.25 .44 .11 .11 .11

CUMULATIVE AREA = .33 sQ MI

.22
.00




+

+

+

CeeraneNennane

. .
4 KK . slc *
- N
creesernrrnnnsn
SUB-BASIN S1C
6-HOUR RAINFALL, PATTERN NO. 1.73 WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .982
SUBBASIN RUNOFF DATA
47 BA SUBBASIN CHARACTERISTICS
TAREA .11 SUBBASIN AREA
PRECIPITATION DATA
14 PB STORM 3.14 BASIN TOTAL PRECIPITATION
14 PI INCREMENTAL PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .01 .01 .01 .01 .01
.03 .03 .06 .06 .06 .10 .10 .10
.04 .02 .02 .02 .01 .01 .01 .00
.00 .00 .00 .00 .00 .00 .00 .00
00 .00
48 LG GREEN AND AMPT LOSS RATE
STRTL .20 STARTING LOSS
DTH .25 MOISTURE DEFICIT
PSIF 4.30 WETTING FPRONT SUCTION
XKSAT .50 HYDRAULIC CONDUCTIVITY
RTIMP 35.00 PERCENT IMPERVIOUS AREA
4% UC CLARK UNITGRAPH
TC .32 TIME OF CONCENTRATION
R .26 STORAGE COEFFICIENT
50 UA ACCUMULATED-AREA VS. TIME, 11 ORDINATES
.0 3.0 5.0 8.0 12.0 20.0 43.0 75.0
100.0
ee
UNIT HYDROGRAPH PARAMETERS
CLARK  TC= .32 HR, R= .26 HR
SNYDER TP= .30 HR, CP= .17
UNIT HYDROGRAPH
19 END-OF-PERIOD ORDINATES
8. 35. 120. 176. 143. 103. 74. S4. 39.
20. 15. 11. 8. 5. 4. 3. 2. 1.
e e cee e ane
HYDROGRAPH AT STATION slc
TOTAL RAINFALL = 3.14, TOTAL LOSS = 1.31, TOTAL EXCESS = 1.83
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6~HR 24-HR 72-HR 24.92-HR
(CFS) {HR)
(CFS}
150. 4.17 21. 5. 5. S.
(INCHES) 1.815 1.824 1.824 1.824
(AC-FT) 11. 11. 11. 11.
CUMULATIVE AREA = .11 sq M1
trawavrtEenann
. .
52 kK . cPic *
. .
araresraruRnan
ADDITION OF 3 HYDROGRAPHS
54 HC HYDROGRAPH COMBINATION
1COMP 3 NUMBER OF HYDROGRAPHS TO COMBINE
e
e T es ser e
HYDROGRAPH AT STATION CP1C
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 24.92-HR
(CFS) (HR}
(crs)
928. 4.25 131. 33. 32. 32.
( INCHES) 1.815 1.824 1.824 1.824
(AC-FT} 65. 65. 65. 65.
CUMULATIVE AREA = .67 SQ MI
cteeranrananue
. .
S5 KK . RCPIC *
. .

resaenerseenwy

ROUTING THROUGH S1E

HYDROGRAPH ROUTING DATA

90.

28.

96.




$7 RS STORAGE ROUTING

NSTPS 2 NUMBER OF SUBREACHES
ITYP FLOW TYPE OF INITIAL CONDITION
RSVRIC -1.00 INITIAL CONDITION
X .00 WORKING R AND D COEFFICIENT
58 RC NORMAL DEPTH CHANNEL
ANL .03S LEFT OVERBANK N-VALUE
ANCH .035 MAIN CHANNEL N-VALUE
ANR .03S RIGHT OVERBANK N-VALUE
RILNTH 3600. REACH LENGTH
SEL .0170 ENERGY SLOPE
ELMAX .0 MAX. ELEZV. FOR STORAGE/OUTFLOW CALCULATION
CROSS-SECTION DATA
--- LEFT OVERBANK --- + ------ MAIN CHANNEL ------- + --- RIGHT OVERBANK ---
60 RY ELEVATION 9.00 8.50 4.00 .00 .00 4.00 6.00 8.00
59 RX DISTANCE .00 42.00 72.00 84.00 120.00 138.00 180.00 216.00

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA

STORAGE .00 1.48 3.10 4.85 6.75 8.78 10.96 13.27 15.72 18.37
OUTFLOW .00 58.41 188.69 377.96 622.76 922.11 1276.11 1685.47 2151.21 2724.73
ELEVATION .00 .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
OUTF LOW 3415.48 4202.95 $100.50 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 7.11 7.58 8.05 8.53 9.00
**+ WARNING **#* MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN §23. TO 15242.

THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)

HYDROGRAPH AT STATION RCPLC

PEAK FLOW TIME MAXIMUM AVERAGE PLOW
6-HR 24-HR 72-HR 24.92-HR
- (CFS) (HR)
(CFS)
. 900. 4.3 131. 33. 32. 32,
(INCHES) 1.813 1.824 1.824 1.824
(AC-FT) 65. 65. 65. 65.
PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 24.92-HR
+  (AC-FT) (HR)
4. 4.33 1. 0. 0. 0.
PEAK STAGE  TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 24.92-HR
+  (FEET) (HR)
2.33 4.33 .52 .13 .13 .13
CUMULATIVE AREA = .67 sQ MI
teeesiesesnnns
. .
61 KK . sip *
. .

tressrrerents
SUB-BASIN S1D
6-HOUR RAINFALL, PATTERN NO. 1.7) WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .982
SUBBASIN RUNOFF DATA

65 BA SUBBASIN CHARACTERISTICS
TAREA .31 SUBBASIN AREA

PRECIPITATION DATA

14 pB STORM 3.14 BASIN TOTAL PRECIPITATION
14 P1 INCREMENTAL PRECIPITATION PATTERN
.00 .00 .00 .00 .00 -00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 . .00
.00 .00 .00 .01 .01 .01 .01 .01 .01 .03
.03 .03 .06 .06 .06 .10 .10 .10 .04 .04
.04 .02 .02 .02 .01 .01 .01 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00
66 LG GREEN AND AMPT LOSS RATE
STRTL .20 STARTING LOSS
DTH .25 MOISTURE DEFICIT
PSIF 4.30 WETTING FRONT SUCTION
XKSAT .50 HYDRAULIC CONDUCTIVITY
RTIMP 35.00 PERCENT IMPERVIOUS AREA
67 UC CLARK UNITGRAPH
TC .35 TIME OF CONCENTRATION
R .20 STORAGE COEFFICIENT
68 UA ACCUMULATED-AREA VS. TIME, 11 ORDINATES
3.0 5.0 8.0 12.0 20.0 43.0 75.0 90.0 96.0

.0
100.0

UNIT HYDROGRAPH PARAMETERS
CLARK TC= .35 HR, R= .20 HR
SNYDER TP= .31 HR, cP= .88




+

+

+

+

-

UNIT HYDROGRAPH
16 END-OF-PERIOD ORDINATES

25. 90. 348. 559. 466, 318. 206. 135. 89. 58.
38. 25. 16. 11. 7. 5.
can T P aee sne
HYDROGRAPH AT STATION slD
TOTAL RAINFALL = 3.14, TOTAL LOSS = 1.31, TOTAL EXCESS = 1.83
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 24.92~HR
(CFS) (HR)
(CFS)
456. 4.17 61, 15. 15. 15.
( INCHES) 1.819 1.825 1.825 1.825
(AC-FT) 30, 3o0. 30. 30.
CUMULATIVE AREA = .31 sQ MI
2222222 N DRSS
. .
70 KK RS1lD *
. .
[EEERZEZERR 222 ]
ROUTING THROUGH S1E
HYDROGRAPH ROUTING DATA
72 RS STORAGE ROUTING
NSTPS 2 NUMBER OF SUBREACHES
ITYP FLOW TYPE OF INITIAL CONDITION
RSVRIC -1.00 INITIAL CONDITION
X .00 WORKING R AND D COEFFICIENT
73 RC NORMAL DEPTH CHANNEL
ANL .03S LEFT OVERBANK N-VALUE
ANCH .035S MAIN CHANNEL N-VALUE
ANR .035 RIGHT OVERBANK N-VALUE
RLNTH 2138. REACH LENGTH
SEL .0190 ENERGY SLOPE
ELMAX .0 MAX. ELEV. FOR STORAGE/OQUTFLOW CALCULATION
CROSS-SECTION DATA
-=-~ LEFT OVERBANK --- + ~----=- MAIN CHANNEL --~---- + --- RIGHT OVERBANK ---
75 RY ELEVATION 8.00 6.00 4.00 .00 .00 8.00 10.00 11.00
74 RX DISTANCE .00 36.00 72.00 96.00 132.00 168.00 204.00 240.00
T
COMPUTED STORAGE-OUTFLOW-ELEVATION DATA
STORAGE .00 1.11 2.39 3.85 S.47 7.27 9.25 11.39 13.83 16.63
QUTFLOW .00 87.48 287.26 585.30 981.04 1477.11 2077 .41 2793.79 3704.40 4759.75
ELEVATION .00 .58 1.16 1.74 2.32 2.89 3.47 4.05 4.63 5.21
STORAGE 19.81 23.36 27.27 31.56 36.21 41.19 46.46 52.03 57.97 64.49
QUTFLOW 5978.62 7377.05 8965.73 10770.46 12852.95 15450.52 18309.76 21440.18 24830.59 28537.4S
ELEVATION 5.79 6.37 6.95 7.53 8.11 B.68 9.26 9.84 10.42 11.00
*+* WARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR QUTFLOWS BETWEEN 87. TO 28537.

PEAK FLOW
(CF8)

450,
PEAK STORAGE
{AC-FT)

2.
PEAK STAGE

(FEET)
1.47

76 KK

80 BA

14 PB

THE ROUTED HYDROGRAPH
THIS CAN BE CORRECTED

iyl

HYDROGRAPH AT STATION
TIME
(HR)

(CFS)

4.25

(INCHES) 1
(AC-FT)

TIME

(HR)
4.25

TIME

(HR)
4.25

CUMULATIVE AREA =

sressECRERENY

sig *
.

sesTasRtResanN

SHOULD BE EXAMINED POR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS.
BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)

tae rse s

RS1D

MAXIMUM AVERAGE FLOW

6 -HR 24-HR T2-HR 24.92-HR

61. 15. 15. 15.

.818 1.825 1.825 1.825

30. 30. jo. jo.
MAXIMUM AVERAGE STORAGE

6-HR 24-HR 72-HR 24 .92-HR

0. 0. 0. 0.
MAXIMUM AVERAGE STAGE

6-HR 24-HR 72-HR 24.92-HR

.28 .07 .07 .07

.31 sQ MI

SUB-BASIN S1E

6-HOUR RAINFALL, PATTERN NO.

THIS BASIN

SUBBASIN RUNOFF DATA

1.73 WAS USED TO FIND TC & R FOR THIS BASIN

USED RAINFALL REDUCTION FACTOR OF .982

SUBBASIN CHARACTERISTICS

TAREA
PRECIPITATION DATA
STORM 3

.51 SUBBASIN AREA

.14 BASIN TOTAL PRECIPITATION




+

-

-

-

14 pI INCREMENTAL PRECIPITATION PATTERN
.00 .00 .00 00 00 00 00 .00
00 [1]4] oo .00 00 00 00 00 .00
oo 00 [ .00 00 00 [e] 00 .00
00 00 00 .01 01 01 01 01 .01
03 03 06 .06 06 10 10 10 .04
04 02 02 .02 01 o1 01 0o .00
00 00 00 .00 00 00 00 00 .00
00 00
8l G GREEN AND AMPT LOSS RATE
STRTL .20 STARTING LOSS
OTH .25 MOISTURE DEFICIT
PSIF 4.30 WETTING FRONT SUCTION
XKSAT .50 HYDRAULIC CONDUCTIVITY
RTIMP 35.00 PERCENT IMPERVIOUS AREA
82 uc CLARK UNITGRAPH
TC .43 TIME OF CONCENTRATION
R .24 STORAGE COEFFICIENT
83 Ua ACCUMULATED-AREA VS. TIME, 11 ORDINATES
.0 3.0 5.0 8.0 12.0 20.0 43.0 75.0 90.0
166.0
was
UNIT HYDROGRAPH PARAMETERS
CLARK TC= .43 HR, R= .24 HR
SNYDER TP= .37 HR, CP= .91
UNIT HYDROGRAPH
19 END-OF-PERIOD ORDINATES
29. 88. 262. 624. 789. 634. 452, 318. 224. 157.
111, 78. 55. 38. 27. 19. 13. 9. 7.
re ave ata ee T
HYDROGRAPH AT STATION S1E
TOTAL RAINFALL = 3.14, TOTAL LOSS = 1.31, TOTAL EXCESS = 1.83
PEAK FLOW TIME MAX IMUM AVERAGE FLOW
6§-HR 24-HR 72-HR 24.92-HR
(CFS) (HR)
(CFS)
702. 4.25 100. 25. 24. 24.
(INCHES} 1.817 1.825 1.825 1.825
(AC-FT) 49. 50. 50. - - 50.
CUMULATIVE AREA = .51 sQ MI
2RSSR 2 2]
. .
85 KK . CPIE *
. .
arsesszaanunne
CONCENTRATION OF 3 HYDROGRAPHS
87 HC HYDROGRAPH COMBINATION
1CoMP 3 NUMBER OF HYDROGRAPHS TO COMBINE
can
T T sae aew ase
HYDROGRAPH AT STATION cPlE
PEAK FLOW TIME MAXIMOM AVERAGE FLOW
6-HR 24-HR 72-HR 24.92-HR
{CFS) (HR)
(CFS8)
1988. 4.33 291. 73. 70. 70.
( INCHES) 1.813 1.825 1.825 1.825
(AC-FT) 144. 145. 145. 145,
CUMULATIVE AREA = 1.49 sQ MI
EEE2 2222222222 )
- i
88 KK . RCPIR ¢
- L
(A S22 222222220}
ROUTING THROUGH S1f
HYDROGRAPH ROUTING DATA
90 RS STORAGE ROUTING
NSTPS 2 NUMBER OF SUBREACHES
ITYP FLOW TYPE OF INITIAL CONDITION
RSVRIC -1.00 INITIAL CONDITION
X .00 WORKING R AND D COEFFICIENT
91 RC NORMAL DEPTH CHANNEL
ANL .035 LUEPT OVERBANK N-VALUE
ANCH .035 MAIN CHANNEL N-VALUR
ANR .035 RIGHT OVERBANK N-VALUE
RLNTH 2250. REACH LENGTH
SEL .0140 [ENERGY SLOPE
ELMAX .0 MAX. ELEV. POR STORAGE/OUTFLOW CALCULATION
CROSS-SECTION DATA
--- LEFT OVERBANK --- ¢ ------ MAIN CHANNEL ------- + --- RIGHT OVERBANK ---
93 RY ELEVATION 12.00 10.00 6.00 2.00 .00 8.00 10.00 11.00
92 RX DISTANCE .00 48.00 84 .00 120,00 144.00 180.00 240.00 288.00

96.




COMPUTED STORAGE-OUTFLOW-ELEVATION DATA

STORAGE .00 .17 .68 1.53 2.70 4.15 S.87 7.87 10.16 12.
OQUT¥FLOW .00 7.64 48.51 143,03 311.81 560.81 899.18 1336.76 1883.00 2546.
ELEVATION .00 .63 1.26 1.89 2.53 3.18 3.79 4.42 5.05 5.
STORAGE 15.56 18.67 22.07 25.77 30.16 35.35 41.35 48.6 $7.17 66 .
OUTFLOW 3400.40 4451.38 5646.69 7038.90 8710.76 10627.37 12804.66 15245.51 18227.79 21727.
ELEVATION 6.32 6.95 7.58 8.21 8.84 9.47 10.11 10.74 11.37 12.
eoe WARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTPLOWS BETWEEN 312. TO 21728.

THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)

anw tee cen e sen

HYDROGRAPH AT STATION RCPlE

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 24.92-HR
+  (CFS) (HR)
(CFS)
. 1997. 4.33 290. 73. 70. 70.
{ INCHES) 1.812 1.82% 1.825 1.825
(AC-FT) 144. 145. 145. 145.
PEAK STORAGE  TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 24.92-HR
+ (AC-FT) (HR)
5. 4.33 1. 0. 0. 0.
PEAK STAGE  TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 24.92-HR
+  (FEET) (HR)
S$.16 4.33 1.86 .50 .48 .48
CUMULATIVE AREA = 1.49 sQ MI
seseenssrerane
. «
94 KK . 3%
. .

Crnssananatenn
SUB-BASIN S1F
6-HOUR RAINFALL, PATTERN NO. 1.73 WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINPALL REDUCTION PACTOR OF .982
SUBBASIN RUNOFF DATA

98 BA SUBBASIN CHARACTERISTICS
TAREA .28 SUBBASIN AREA

PRECIPITATION DATA

14 PB STORM 3.14 BASIN TOTAL PRECIPITATION
14 pPI INCREMENTAL PRECIPITATION PATTERN
.00 .00 .00 00 00 00 .00 00 00 0o
00 .00 00 00 00 00 .00 00 00 00
00 .00 00 00 a0 00 00 00 00 00
00 .00 00 0l 01 01 0l 01 01 03
03 .03 06 06 06 10 10 10 04 04
04 .02 02 02 01 01 01 00 00 00
00 .00 00 00 00 00 00 00 oo 00
0o .00
99 LG GREEN AND AMPT LOSS RATE
STRTL .20 STARTING LOSS
DTH .25 MOISTURE DEFICIT
PSIF 4.30 WETTING FRONT SUCTION
XKSAT .50 HYDRAULIC CONDUCTIVITY
RTIMP 35.00 PERCENT IMPERVIOUS AREA
100 UC CLARK UNITGRAPH
C .40 TIME OF CONCENTRATION
R .29 STORAGE COEFFICIENT
101 UA ACCUMULATED-AREA VS. TIKE, 11 ORDINATES
.0 3.0 5.0 8.0 12.0 20.0 43.0 75.0 90.0 96.0
100.0
ny
UNIT HYDROGRAPH PARAMETERS
CLARK TC= .40 HR, Rx .29 HR
SNYDER TP= .36 Hm, cP= .17
UNIT HYDROGRAPH
22 END-OF-PERIOD ORDINATES
14. 46, 153. 327. 383, j1o. 233. 175. 131. 99.
4. 56. 42. . 24. 18. 13. 10, 8. 6.
4. 3
*ew wae ens e sew
HYDROGRAPH AT STATION sir
TOTAL RAINFALL = 3.14, TOTAL LOSS = 1.31, TOTAL EXCESS = 1.83
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 24.92-HR
+ (CFS) (HR)
(Cr8)

+ 360. 4.25 55. 14. 13. 13.




+

(INCHES) 1.815 1.824 1.824 1.824
(AC-FT) 27. 27. 27. 27.
CUMULATIVE AREA = .28 SQ MI
(2222222200 ]
. .
103 KK . cPIF ¢
. .
ERR SO ET SO
104 HC HYDROGRAPH COMBINATION
1COMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
cen
e vee e e een
HYDROGRAPH AT STATION CP1F
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 24.92-HR
(CFS) {HR)
(CFS)
2339. 4.33 345. 87. 84. 84.
{ INCHES) 1.812 1.825 1.825 1.825
(AC-PT) 171, 172. 172. 172.
CUMULATIVE AREA = 1.77 sQ MI
RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES
PEAK  TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD
OPERATION STATION FLOW PEAK
6-HOUR 24 -HOUR 72 -HOUR
HYDROGRAPH AT
siB 307. 4.25 45. 11. 11.
ROUTED TO
RS18 298. 4.33 45. 11. 11.
HYDROGRAPH AT
S1A 508. 4.17 €5. 16. 16.
ROUTED TO
RS1A 496. 4.25 64. 16. 16.
HYDROGRAPH AT
sic 150. 4.17 21. S. S.
3 COMBINED AT
CPIC 928. 4.25 131. 33. 32.
ROUTED TO
RCP1C 900. 4.3 131, 33, 32.
HYDROGRAPH AT
S1D 456. 17 61. 15. 15.
ROUTED TO
RS1D 450. 4.25 61. 15. 15.
HYDROGRAPH AT
sie 702. 4.25 100. 25. 24.
3 COMBINED AT
cple 1908. 4.33 291. 73. 70.
ROUTED TO
RCP1R 1997. 4.3 290. 73. 70.
HYDROGRAPH AT
sir 360. 4.25 SS. 14. 13.
2 COMBINED AT
CPLF 2339. 4.33 345. 87. 4.

*** NORMAL END OF HEC-1 %+

BASIN
AREA

.23

.23

.33

.33

.67

.67

DY

.31

.51

.28

MAX IMUM
STAGE

TIME OF
MAX STAGE




Case 2
Normal Conditions (AMC II)
6-hr storm
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. FLOOD HYDROGRAPH PACKAGE (HEC-1) ‘
.

* SEPTEMBER 1990 ¢

. VERSION 4.0 .
.

* RUN DATE 03/02/1995 TIME 16:35:15 *

‘ U.S. ARMY CORPS OF ENGINEERS
‘ HYDROLOGIC ENGINEERING CENTER
. 609 SECOND STREET

. DAVIS, CALIFORNIA 9356l6

N t9le) 756-1104

teerreaia

deae

besasetaaraaeaesssa st asstsecnsasssattene

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HECIGS, HEC1DB, AND HECIKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 8l. THIS IS THE FORTRAN77 VERSION

NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE ,

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1 HEC-1 INPUT
LINE ID....... ) S 200000 [ N 4....... L O N g.......9...
1 1D TATUM WASH PROJECT SUB-AREAS 1 AND 2 COMBINED - 2/9/95
2 1D 100YR-6HR STORM = ).20°. ASSUMED NORMAL CONDITION W/ DTHETA=0.250
3 1D STORM SIZE = 2.28 SQ. MI (TOTAL AREA}
4 1D HYDROGRAPH PLOT FOR 5 DETENTION BASIN SITES (*.DSS)
*DIAGRAM
5 1T 2 21FEBR9S 0000 300
] 10 3
7 KK slB
8 KM SUB-BASIN Sl1B
9 M 6-HOUR RAINFALL, PATTERN NO. 1.88 WAS USED TO FIND TC & R FOR THIS BASIN
10 KM THIS BASIN USED RAINFALL REDUCTION PACTOR OF .978
1 BA
12 IN 15
13 KM RAINFALL DEPTH OF 1.20 WAS SPACIALLY REDUCED AS SHOWN BY THE PB RECORD
14 P8 3.131
15 KM THE FOLLOWING PC RECORD USED A 6-HOUR STORM WITH A PATTERN No. OF 1.88B
le PC .000 .009 .0le .025 .034 .042 .051 .059 .067
17 PC .087 .lo0 .120 .160 .248 .442 L7111 .B4e -904
18 |2 .951 .964 .976 .988 1.000
19 LG .200 .250 4.300 .500 35.000
20 uc .3e) .185
21 UA 0 3 S 8 12 20 43 75 90
22 UA 100
2] KK RS1B
24 KM ROUTING THROUGH sl1C
25 RS 3 FLOW -1
26 RC .035 .03% .035 2138 .028
27 RX 0 36 66 90 126 150 168 228
28 RY 7 7 7 0 0 4 ] 22
29 KK S1A
30 KM SUB-BASIN S1A
31 BA .330
32 G .200 .250 4.300 .500 35.000
33 uc .363 .185
34 UA 0 3 5 8 12 20 43 75 90
35 UA 100
6 KK RS1A
37 KM ROUTING THROUGH S1C
38 RS 3 FLOW -1
39 RC .035 L0358 .035 2025 .030
40 RX 0 0.5 1 126 136 251 252 253
41 RY S S S 0 0 S 5 S
42 KK s1c
43 KM SUB-BASIN si1C
44 BA -110
45 G .200 .250 4.300 .500 15.000
46 uc .329 .265
47 UA 0 k] S 8 12 20 43 75 90
48 UA 100
1 HEC-1 INPUT
LINE ID....... | S 20000 I 4....... S....... 6....... Toooa. 8....... 9...
49 KK CPIC
50 KM ADDITION OF 3 HYDROGRAPHS

SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

PAGE 1

076
.939

96

96

98




91

93
94
5

97

99
a9
100
101

102
103
104
105
106

107
108
109
110
111

113

114
115
l1e

118

119
120
121

123

124
125
126
127
128
129

130

131
132

LINE

133
134

HC
w

RS
RC

RY

BA

uc
ua
UA

ZRARR

SSEHEBRA

ZR3%% ¥ARRR

SSREBR

KK

g

HC

POTENTIAL DETENTION BASIN SITE 1
3
A=CPIC  C=FLOW F=CALC
RCPLC
ROUTING THROUGH S1E
5 FLOW -1
035 .035 035 1600 017
0 res 72 84 120 138
9 8.5 4 ) 0 4
s1p
SUB-BASIN S1D
.00 250 4.300 500 15.000
L3683 .205
0 ] 5 g 12 20
100
RS1D
ROUTING THROUGH S1E
3 FLOW -1
.035 .035 .035 2138 .019
0 36 72 ag 132 168
8 s N 0 0 8
S1E
SUB-BASIN S1E
510
1200 .250  4.300 .500 15.000
433 .242
1] k) s 8 12 20
100
cPlE
CONCENTRATION OF 3 HYDROGRAPHS
POTENTIAL DETENTION BASIN SITE 2
3
A=CPIE C=FLOW F=CALC
RCPIE
ROUTING THROUGH SIF
3 FLOW -1
.035 .05 035 2250 014
0 18 B4 120 144 180
12 10 6 2 0 8
HEC-1 INPUT
....... (U SUDUUIE FUDUUY PIUUI. S Y
SIF
SUB-BASIN S1F
.280
.200 250 4.300 .500  35.000
413 1100
0 3 5 8 12 20
100
CPIF
POTENTIAL DETENTION BASIN SITE }
2
A=CPIF C=FLOW  F=CALC
END OF PREVIOUS HEC-1 MODEL FOR AREAL - AA
RCFI
2 FLow -1
.035 .03 .035 1100.0 0.0009
0 30 60 90 120 150
5 3 1 0 0 i
S2A1
SUB-BASIN S2Al
0.056
0.150 0.250 4.300 ©0.400 35.000
0.217 0.155
0 3 5 8 12 20
100
CP2Al
COMBINE AT 40TH STREET
POTENTIAL DETENTION BASIN SITE 4
2
A=CP2Al  C<FLOW  F=CALC
RCP21
2 FLOW -1
.015 .03 035 1360 .0le2
0 30 40 50 70 80
8 6 2 0 0 2
S2A2
0.039
0.10 0.20 4.30  0.40  15.0
0.471 0.595
0 5 16 30 65 17
100
cP2A2
COMBINE AT FANFOL DRIVE (NO DIVERSION AS PER
2
HEC-1 INPUT
....... SN TR DU SO SR

FLOW -1

180 216
6 B
43 75 90
204 240
10 11
43 75 20
240 288
10 11
....... Teeee 80009
43 75 90
180 210
3 5
43 75 90
110 130
4 [}
84 [0 94

F1ELD INSPECTION)

b

9

9%

a7

PAGE




135
1Je
137

138
139
140
141

143
144

145
148

147
148
149
150
151

152
153
154
155
156
157
158

159
160
1s1

162
163
led
165
1ot

167
168
169
170
171
172
173

LINE

174
175
176
177
178
179
180

181
182

183
184
185
186
187

188
189
190
191

193
194

195
196
197
198

199
200
201

203
204
205

206
207
208
209
210
211

213
214

216
217

LINE

218

KK
RS

RC

RY

HC

5 SSREPRR

SEEERR

UA

KK
HC

KK
RS
RC

%

RY

ZRABR SSARPRR ERR SSAEBER

SSEEBER

-
o

.035 .03
0 30
9 7

sS2B
SUB-BASIN S2B
0.027

¢.100 0.250
0.246 0.221
0 5
100
cP2B
2
RCP2B
1 FLOW
.035 0.03
0 10
2.5 2
s2¢
SUB-BASIN s2C
0.028

¢.100 0.250
0.250 0.214
0 S

100

cP2C
CROSSING THRU

2

RCP2C
2 FLOW
.035 .03
0 S0
4 5

52D
SUB-BASIN S2D

0.024
0.100 0.250
0.288 0.292
0 5

100
....... 1.......2

s21
SUB-BASIN S21

0.028
0.100 0.250
0.23) 0.227
0 5

100

CP2DI

RCPDL
3 FLOW
035 .03
0 30
5 3

S2E
SUB-BASIN S2B

0.033
0.10 0.250
0.367 0.443
0 5

100

CcP2E
AT SHEA BLVD,

2

A=C4

S2r
SUB-BASIN S2r

0.008
0.100 0.250
0.225 0.3189
0 S

100

RCPF
2 FLOW
.035 .03
0 10
1 1

S26G
SUB-BASIN S2G
0.189
0.150 0.250
0.396 0.277

[ 3

100

....... 1.......2
[9) 2%

.035
70

4.300

4.1300

820.0 0.010s
80 100
0 0

0.400 15.000

30 65

6¥0.0 0.v088
70 120
] 0

0.400 15.000
30 65

VIA ESTRELLA ALIGNMENT

-1
.035
70

J

4.300

4.300
16

-1
.035

4.300
16

1040.0 0.0144
100 120
0 0

0.400 15.000

30 65

HEC-1 INPUT
....... 4.......5

0.400 20.00
30 65

205%.0 0.0107
90 100
0 0

0.400 20.000
30 65

110

77

130

77

130

77

17

100.5
1

17

110.5
[

84

140

84

140
2

84

84

101

84

POTENTIAL ODETENTION BASIN SITE 5

C=FLOW

4.300
16

-1
.035

4.300

P=CALC

0.400 15.000
3o 65

1144.0 0.0105
35 S0
1 2

0.400 20.000

77

20

84

43

120

0

200

Q@

90

90

110

90

990

75

94

94

94

94

94

94

90

97

97

97

37

97

97

9%

PAGE

PAGE

5

L]




INPUT
LINE

29

36

49

54

60

73

80

85

91

98

102

107

114

119

124

130

133

138

219 XM AT 44TH STREET INTERSECTION
2
< <

221 KK RCP2G
222 RS S FLOW -1
223 RC L0358 .03 .035 3088.0 0.0123
224 RX 0 40 60 80 125
22 RY 1.1 1 1 0 1
228 KK S2H
227 KM SUB-BASIN S2H
228 BA 0.049
229 LG 0.100 0.280 3.200 0.491 15.000
230 uc 0.1l  0.196
211 [51.% 9 S 18 3o 3]
232 A 100
233 KK cpP2
233 HC 2
215 KK RCP2
238 RS 2 FLow -1
237 RC  0.035 03 0.035 1160.0 0.0138
238 RX 0 45 55 75 80
239 RY 5.5 4.5 2.5 0.5 0
240 KK s2J
241 BA  0.02)
242 [ ¥e] 0.10 0.25 4.30 0.40 20.00
243 uc 0.275 0.226
243 UA 0 5 16 30 65
245 OA 100
246 KX CcP3
247 KM AT TATUM BLVD
248 HC 2
240 2z
SCHEMATIC DIAGRAM OF STREAM NETWORK
(V) ROUTING {---») DIVERSION OR PUMP FLOW
(.) CONNECTOR (< =--=-} RETURN OF DIVERTED OR PUMPED FLOW
siB
\"2
v
RSIB
S1A
v
v
RS1A
sic
CPIC........ Vet e
v
v
RCPLIC
s1p
v
v
RS1D
s1e
CPLlE. . . ittt ettt
v
v
RCPLE
. S1F
CPIF.....cvvun..
v
v
RCFI
. s2A1
CP2AL...... el
v
v
RCP21
52A2
CP2A2. ... cvvuenn.
RCP22
s2B

130

77

85

77

84

84

155
<

20

30

94

9%

a7

97




145 CP2B..evvnnnn. ..
v

v
147 RCP28
152 s2¢
159 CP2C. et
v
v
182 RCP2C
167 . s20
174 : . 521
181 CP2DI. e
v
v
183 RCPDI
188 . 52€E
1os CP2E....vvnnnns .
199 . s2F
‘ v
v
206 RCPF
211 : . 526
218 . S S
v
. v
221 . RCP2G
. e~
226 S2H
213 . CP2. st
. v
. v
238 . RCP2
240 523
240 3 P

(***} RUNOFF ALSO COMPUTED AT THIS LOCATION
XX

R R R N R N N N RN
. .

. FLOOD HYDROGRAPH PACKAGE (HEC-1) .

¢ SEPTEMBER 1990 .
.

. VERSION 4.0 *
.

. .

¢ RUN DATE 03/02/1995 TIME 16:35:15 *

. .
.

reene
Ceasessssseatesececrtvestietitrtcntnnne

vteercersennctenssnse

TATUM WASH PROJECT SUB-AREAS | AND 2 COMBINED - 2/9/95
100YR-6HR STORM = 3.20°. ASSUMED NORMAL CONDITION W/ DTHETA=0.250
STORM SIZE = 2.28 SQ. MI (TOTAL AREA)

HYDROGRAPH PLOT FOR 5 DETENTION BASIN SITES (*.DSS)

6 10 OUTPUT CONTROL VARIABLES

IPRNT 3 PRINT CONTROL

1pLoT 0 PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA

NMIN 2 MINUTES IN COMPUTATION INTERVAL
IDATE 21FEBYS STARTING DATE

ITIME 0000 STARTING TIME

NQ 300 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 21rEB9S ENDING DATE
NDTIME 0958 ENDING TIME

ICENT 19 CENTURY MARK

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616

{916) 756-1104




.

+

TOTAL TIME BASE 9.97 HOURS
ENGLISH UNITS

DRAINAGE AREA SQUARE MILES

PRECIPITATION DEPTH INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT
Ces res aa ea eae eed eee ese Gus B4 aue Gbe Bhe eee She Cad ek Met S aer eah tee 4ek bae Gbe
.
NTTTYTYTUR TR
7 KK . s18 ¢
. . -
Cerreeaaaaaes
SUB-BASIN S1B
6-HOUR RAINFALL, PATTERN NO. .88 WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .978
RAINFALL DEPTH OF }.20 WAS SPACIALLY REDUCED AS SHOWN BY THE PB RECORD
THE FOLLOWING PC RECORD USED A 6-HOUR STORM WITH A PATTERN No. OF 1.73
12 IN TIME DATA FOR INPUT TIME SERIES
JXMIN 15 TIME INTERVAL IN MINUTES
JXDATE 21FEB95 STARTING DATE
JXTIME 0 STARTING TIME
SUBBASIN RUNOFF DATA
11 BA SUBBASIN CHARACTERISTICS
TAREA .23 SUBBASIN AREA
PRECIPITATION DATA
15 pB STORM J.13 BASIN TOTAL PRECIPITATION
15 PI INCREMENTAL PRECIPITATION PATTERN
.0 .00 .00 .00 00 .00 .00 .60
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.01 .01 .01 .01 .01 .01 .01 .01
.01 .01 .01 .01 .01 .03 .03 .03
.03 .03 .03 .04 .04 .04 .04 .04
.02 .02 .02 .02 .02 .02 .02 .01
.01 .01 .01 .01 .01 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
00 .00 .00 .00 .00 .00 .00 00
19 LG GREEN AND AMPT LOSS RATE
STRTL .20 STARTING LOSS
DTH .25 MOISTURE DEFICIT
PSIF 4.30 WETTING FRONT SUCTION
XKSAT .50 HYDRAULIC CONDUCTIVITY
RTIMP 35.00 PERCENT IMPERVIOUS AREA
20 uc CLARK UNITGRAPH
TC .36 TIME OF CONCENTRATION
R .19 STORAGE COEFFICIENT
21 UA ACCUMULATED-AREA VS. TIME, 11 ORDINATES
. . 5.0 . 12.0 20.0 43.0 75.0
100.0
ces
UNIT HYDROGRAPH PARAMETERS
CLARK TC=  .J6 HR, R= .19 HR
SNYDER TP=  .JO HR, cP= .92
UNIT HYDROGRAPH
37 END-OF-PERIOD ORDINATES
10. 26. 38. 54. 80. 144. 267. 401. 464.
405. 350. 292. 244, 203. 170. 142. 118, 99,
69. 57. 49. 40. 3. 28. 23. 19. 16.
11. 9. 8. 7. 5. 5. 4.
‘e vea ‘s ‘es vea
HYDROGRAPH AT STATION siB
TOTAL RAINFALL = 3.13, TOTAL LOSS = 1.34, TOTAL EXCASS = 1.79
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 9.97-HR
(CFS) (HR}
(CFS)
119, 4.20 44. 27. 27. 27.
(INCHES) 1.777 1.784 1.784 1.784
(AC-FT) 22. 22. 22. 22.
CUMULATIVE AREA = .23 so M1

90.

448.

14.

9.




RS!B *

edreareresacee

ROUTING THROUGH =

HYDROGRAPH ROUTING DATA

5 Rs STCRAGE ROUTING
NETPS 3 NUMBER OF SUBREACHES
ITYP FLOW TYPE OF INITIAL ZONDITION
REVRIC -1.00 INITIAL CONTITION
X .00 WORKING R AND D TQEFFICIENT
s ®C NCRMAL DEPTH ZHANNEL
ANL .13S  LEFT OVERBANK N-VALUE
ANCH .035  MAIN CHANNEL N-VALUE
ANR .135 RIGHT OVERBANK N-VALUE
RLNTH 2138. REACH LENGTH
SEL .J283 ENERGY SLOPE
SLMAX .0 MAX. ELEV. FOR STORAGE OUTFLOW CALCULATION
CRCSS-SECTION DATA
--- LEFT OVERBANK --- &+ ------ MAIN CHANNEL ------- « --- RIGHT OVERBANK ---
-H RY T.an 7.00 7.0 .00 .30 4.00 a2.00 22.1¢
2T RX -0 3s.00 n6.30 30.90 128.00 150.00 le8.00 228.00
e
COMPUTED STORAGE-OUTFLOW-ELEVATION DATA
STCRAGE .00 2.6 5.33 8.93 13.18 19.22 2).7 11.s7 43.79% 54.10
SUTELSW .20 345.95% 1171.35 2460.91 4359.06 6925.29 10154.2 14307.03  11059.13 28402.44
LZLEVATION .20 l.1le 2.32 J.47 4.6) 5.7% 6.3% 8.11 I.dn 10.42
STCRAGE ~4.77 75.63 36.74 98.09 109 .69 121.54 133.0) 145.97 154.55 171.39
SUTFLOW 3n8K0.J6 46)88.17 Sed956.44 ©8544.80 81138.85 94728.38 109306.J0 124867.80 141409.39 (S89)1.2
ELEVATION 11.58 2.74 13.89 15.05 18.21 17.137 19.5] 19.28 20.94 22.90
“¢* WARNING “** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN J4s. TO 158931,

THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR DSCILLATIONS OR OUTFLOWS GREATER THAN PEAK (NFLOWS.

TMIS AN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING S5TORAGE 'USE A LONGER REACH.'
“ee ver e
HYUROGRAPH AT STATION RslB
FEAX FLOW TIME MAXTMUM AVERAGE FLOW
5-HR 24 -HR 72-HR 9.97-HR
. CFC, HR!
(CFS)
. L. 4.27 44. 27. 27. 27.
| INCHES) 1.1 1.78¢ 1.794 1.784
{AC-FT} 22. 22. 22. 22.
PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
6 -HR 24 -HR 72-HR 9.97-HR
- AC-FT. JHRj
H 4.27 0. 0. 0. 0.
FEAK 3TAGE TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 9.97-HR
- FEET! HR;
1.4 4.27 .15 .09 .09 .09
CUMULATIVE ARRA = .23 sQ M1

i5 P8

15 Pt

Ceeecrnennener
0 .

. S1A '
- .
tesereereceaen

SUB-BASIN S1A
SUBSASIN RUNOFF DATA
SUBBASIN CHARACTERISTICS

tee ane ace

TAREA .J) SUBBASIN AREA
PRECIPITATION DATA
STORM 3.1) BASIN TOTAL PRECIPITATION
INCREMENTAL PRECIPITATION PATTERN

.00 0 .00 .00 .00 .00 a0
.00 .00 .00 .00 .00 .00 .00
.90 .00 .00 .00 .00 .00 .00
.00 00 .00 00 .00 .00 .00
.00 .00 .00 00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00
.00 00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00
.01 .01 .01 .01 .01 .01 .01
.01 .01 .ot .01 .01 .93 .03




THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK

1) .13 .93 4 L04 4 74 4
L2 22 Ve 3% a2 32 i) LIl
.l L9l hH BN i 2 D)
.00 .00 n .00 10 2 D!
.20 .00 .09 20 30 50 D]
00 .30 .00 30 D] 0 .10
.00 .90 .00 20 .30 .30 D]
32 LS SREEN AND AMPT LOSS RATE
STRTL .20 STARTING LS5
DTH .25 MOISTURE DEFICIT
1344 4.30 WETTING FRONT SUCTION
XKSAT .50 HYDRAULIC CONDUCTIVITY
RTIMP 35.00 PERCENT [MPERVIOUS AREA
33 uc ILARK UNITGRAPH
T .36  TIME OF CONCEMTRATION
R .i?  STORAGE COEFFIIIENT
4 UA ACTUMULATED-AREA VS. TIME, |1 ORDINATES
0 3.9 5.3 3.0 V2.9 20.9 43.) °5.0
136.9
“es
UNIT HYDROGRAPH PARAMETERS
CLARK  TC=  .J& 4R, Rs .17 HR
SNYDER TPz .30 HR. CPx .32
UNIT HYDROGRAPH
37 END-OF-PERIOD ORDINATES
.5 17, (1 77 115. 207. 183. 576 neS.
s8i. 502. 419 350. 292, 244, 203. i70. 142.
1. 32 L) 57. 48. 40. 33. 29. 23
B 14. H 3. 9. 7. 5.
HYDROGRAPH AT STATION S1A
TOTAL RAINFALL = 3.1, TOTAL LOSS = 1.54, TOTAL EXCESS = 1.79
PEAK FLOW TIME MAXIMUM AVERAGE FLOW '
& -HR 24 -HR 72-HR 9.97-HR
- CFS; HR)
(CFS)
. 458. 4.20 6. i8. i8. jg.
 INCHES) 1.777 1.784 1.784 1.784
\AC-FT) 1. 31. I e 1.
CUMULATIVE AREA = .3 sa Mt -
tea wae see taa waE 266 Shw taE tee Ses ene eve C8s BRE emV ees G8e bes tes ees AT ahe eav abs 2an
Vesereerrecnan
. .
im KK . RS1A *
ROUTING THROUGH SlC
HYDROGRAPH ROUTING DATA
1% RS STORAGE ROUTING
NSTPS 3 NUMBER OF SUBREACHES
TYP PLOW TYPE OF INITIAL CONDITION
RSVRIC -1.00 INITIAL CONDITION
b3 .00 WORKING R AND D COEPFICIENT
7 RC NORMAL DREPTH CHANNEL
ANL .035 LEPFT OVERBANK N-VALUL
ANCH .0)S MAIN CHANNEL N-VALUR
ANR .015 RIGHT OVERBANK N-VALUE
RLNTH 2025. REACH LENGTH
SEL .0J00 ENERGY SLOPE
BLMAX .0 MAX. ELEV. POR STORAGE/OUTFLOW CALCULATION
CROSS-SECTION DATA
--- === & ==+--= MAIN CHANNEL ------- + --- RIGHT OVERBANK
41 RY ELEVATION 5.00 5.00 5.00 .00 .00 5.00 5.60
33 RX DISTAMCE .00 .50 1.00 126.00 13)6.00 251.00 252.00 25
e
COMPUTED STORAGE-OUTFLOW-ELEVATION DATA
STORAGE .00 .20 .58 1.08 1.7 2.54 3.52 4.04
oUTFLOW .00 10,45 42.58 102.85 197 .47 332.19 512.38 743.12
ELEVATION .00 .26 .53 .19 1.05 1.32 1.589 1.84
STORAGE 8.95 10.89 12.59 14.65 16.86 19.22 21.74 24.41
QUTFLOW 1785.99  2265.)9  2817.77  3447.19  4157.62 4952.92 58)s.87 s811.18
ELEVATION 2.8) 2.89 3.18 3.42 J.68 3.95 4.21 4.47
*+* WARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 1375. TO

14
BN
3 N
n I
3
)0 D)
pp| 10
RO in.
=42
iis.
19,
fha tre ter see aen
5.00
3.00
5.92 T.is
1029.24 1375.37
2.11 2.37
27.24 3o.22
7885.47 9057.32
4.74 5.00
Q057 .
INFLOWS .

THIS CAN BE CORRECTED 8Y DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.,

HYDROGRAPH AT

STATION RSLA




-

42 KK

44 BA

w
‘y
w

4n UC

47 UA

TOTAL RA
PEAK FLOW
{CFS)

138,

TIME
#-HR

+HR)

CFS)

4.27 nl.
* INCHES) 1.778
LAC-FT) i1,

TIME
6-HR

HR!
4.27 0.

TIME
»-HR

ap

.07 .44

SUB-BASIN 3iC
SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS

MAXIMUM AVERAGE FLCW

24-HR

EL
L.7eg
i

MAXIMUM AVERAGE

24-HR

3

MAXIMUM AVERAGE

24 -HR

T2-HR

28
1,794
il

STORAGE
T2-HR

D

STAGE
TI-HR

27

1,17 -HR

M
3
)
x
E

TAREA .11 SUBBASIN AREA
PRECIPITATION DATA
STCRM J.13 BASIN TOTAL PRECIPITATION
INCREMENTAL PRECIPITATION PATTERN
.00 .00 .00 .00 .00 00
.00 .00 .00 .00 .00 .00
.00 .00 .60 .00 .00 .00
.00 .00 .00 .00 .00 .90
00 .00 .00 .00 .00 .00
00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00
00 .00 .00 .00 .00 .00
00 .00 .00 .00 .00 .00
ol .01 .01 .01 .01 .01
01 .01 .01 .0l .01 .03
B} .03 .03 .04 .04 .04
02 .02 .02 .02 .02 .02
0l .01 .01 .0l .01 .00
00 .00 .00 .00 .00 .00
30 .00 .00 .00 .00 .00
00 .00 .00 .00 .00 .00
Q0 .00 .00 .00 .00 .00
SREEN AND AMPT LOSS RATE
STRTL .20 STARTING LOSS
OTH .25 MOISTURE DEFICIT
PSIF 4.)0 WETTING FRONT SUCTION
XKSAT .50 HYDRAULIC CONDUCTIVITY
RTIMP 35.00 PERCENT IMPERVIOUS AREA
CLARK UNITGRAPH
TC .J) TIME OF CONCENTRATION
R .26 STORAGE COEFFICIENT
ACCUMULATED-AREA VS. TIME, 11 ORDINATES
.0 3. . 8.0 12.0 20.0
100.0
vee
UNIT HYDROGRAPH PARAMETERS
CLARK TC= .31 HR, R=
SNYDRR TP= .28 HR, CPs
UNIT HYDROGRAPH
49 END-OF-PERIOD ORDINATES
4. 10. 15. 2). 37. 4. 134.
15%. 136. 120. 106 93. 82. 7
4. 39. 34. 3o. 27. 23. 21.
12. 11. 10. 9. 8. 7. 5.
4. 3. 3. 2. 2. 2. 2.
Xy ree tee ves
HYDROGRAPH AT STATION sic
INFALL = J.1J, TOTAL LOSS = 1.34, TOTAL EXCESS = 1.79
TIiME MAXIMUM AVERAGE FLOW
6-HR 24~-HR 72-HR 9.97-HR
(HR)
{CFS)
4.20 21. 13. 13. 13.
{ INCKES) 1.77% 1.783 1.78) 1.78)
(AC-PT) 10. 10. 10. 10.

CUMULATIVE AREA 3

.11 sQ MI

43.0

.26 HR
.70

75.

q0.

170.

4.

6.




Nevetienenanes
. .
i RK . ZPic
. .
ADUITION OF ) HYDROGRAPHS
POTENTIAL DETENTICN BASIN SITE |

52 HC HYTROGRAPY TOMBINATION
IZIMF J  NUMBER CF HYDROGRAPHE TO CCMBINE
s e ee e e
HYDROGRAPH AT STATION JPLIT
FPEAK FLOW TIME MAX IMUM AVERAGE FLOW
& -HR 24-HR 72-HR 3.97-HR
- o 23] HR}
{CFS)
- 492, 3.27 128. 77. 7. 7.
INCHES} 1.77% 1.784 1.784 1.794
iAC-FT) nl. o4 . 4. 64,
TUMULATIVE AREA = .eT 30 MI

————— U53---I0PEN: /ersi1on: »-EA; Existing File Crened

Unit: 71, F:rle: TATMS132.D3S
ZORITE Unit  Tl: Vers. J: /CPLC/CPIC/FLOW/20FEBL995/2MIN/CALC/
IWRITE Unit 71; Vers. J: /CPIC/CPLIC/FLOW/21FEB1I95/2MIN/CALL/

54 KK . RCPIC *

.

crsrcsasesssnr C -
ROUTING THROUGH S1E -

HYDROGRAPH ROUTING DATA

3n RS STORAGE ROUTING
NSTPS S NUMBER OF SUBREACHES
ITYe FLOW TYPE OF [NITIAL CONDITION
RSVRIC -1.00 INITIAL CONDITION
X .00 WORKING R AND D CORFPICTENT
3T oac NORMAL DEPTH CHANNEL
ANL .05 LEFT OVERBANK N-VALUEL
ANCH .035 MAIN CHANNEL N-VALUE
ANR .035 RIGHT OVERBANK N-VALUE
RLNTH 3600. REACH LENGTH
SEL .0170 [ENERGY SLOPE
ELMAX .0 MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION
CROSS-SECTION DATA
-==- LEFT OVERBANK --- + =-~~--- MAIN CHANNEL ------- + --- RIGHT OVERBANK ---
33 RY ELEVATION 9.00 8.50 4.00 .00 .90 4.00 6.00 d.00
358 RX JISTANCE .00 42.00 72.00 84.00 120.00 138.00 180.00 215.00
ree
COMPUTED STORAGE-OUTFLOW-ELEVATION DATA
STORAGE .00 1.40 J.10 4.85 6.75 8.78 10.% 1J3.27 15.72 .
OUTFLOW .00 58.41 189.69 377.9% ©22.76 @22.11 1276.11 1685 .47 2151.21 272
ELEVATION .00 .47 .95 1.42 1.89 2.17 2.84 3.32 ).7e
STORAGR 21.50 25.14 29.29 33.95 39.o08 44 .07 50.72 57.22 8].38 T

OUT?LOW J415.48  4202.95 5100.50 6121.)8  7275.8s 9568.21 10006.23 11609.31 13438.06l 15242,
7 . )

ELEVATION 4.74 $.21 5.68 6.18 b.6] 7.1l .58 8.0S 4.5}

t4r WARNING *** MODIFIED PULS ROUTING MAY BE NKAGERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 62}. TO 15242.
THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTPLOWS GREATER THAN PEAK [NFLOWS.
THIS CAN BE CORRECTED 8Y DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)

HYDROGRAPH AT STATION RCPLIC

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-MR 24-HR 72-HR 9.97-HR
- (CFS) ‘KR
(CFS)
- L1 D3N 4.3) 128. 7. 77. 17.
{ INCHES) 1.774 1.784 1.784 1.794
(AC-FT) 6. 64. o4. 4.
#EAX STORAGE TIME MAXIMUM AVERAGE STORAGE
6 -HR 24 -HR 72-HR 9.97-HR
- AC-FT: "HR}
<. 4.43 0. Q. Q. 0.
PEAK STAGE TIME MAXIMUM AVERAGE STAGE

6-HR 24-HR 72-HR 9.97-HR

X

ety

P
1

3

wan




4R

4.33 .51

CUMULAT!VE AREA =

20 KK N ST
3UB-BASIN 51D
SUBBASIN RUNGFF DATA .
22 BA SUBBASIN CHARACTERISTICS
TAREA .J1  SUBBASIN AREA
PRECIPITATION DATA
5 e STORM 3.13 BASIN TOTAL PRECIPITATION
5ot INCREMENTAL PRECIPITATION PATTERN
.20 90 .00 .20 .00 00 .30 .00 .00
-0 a0 00 .90 -a0 .00 .90 20 .00
.00 30 00 20 -V .00 Jo 20 .00
.10 .00 .30 e .00 .90 .00 .30 .00
.00 .00 .00 .00 .00 .00 .00 .20 .00
a0 90 .00 .20 .29 .00 20 .00 .00
30 .00 .00 .00 .00 .00 .00 .00 .90
.00 .90 .00 .00 .00 .00 .00 .20 .00
.30 .00 .00 .90 .00 .00 .00 .20 .90
1 .01 .01 .01 .01 .01 .01 .01 .ot
1l .0l .ol 1 .01 .03 .0J .3 .0)
.33 .0J .0J .04 .04 .04 .04 .04 .94
.2 .02 .02 .02 .02 .02 .92 01 .01
21 .0l .01 .01 .0l .00 .00 .00 .20
.90 .00 .00 .00 .00 .00 .00 .00 a0
90 .00 .00 .00 .00 .00 .00 .00 00
.0 .00 .00 .00 .00 .00 .00 .00 .00
.90 .00 .00 .00 00 .00 .00 20 .00
SR SREEN AND AMPT LOSS RATE
STRTL .20 STARTING LOSS
OTH .25 MOISTURE DEFICIT
PSIF 4.30 WETTING FRONT SUCTION
XKSAT .50 HYDRAULIC CONDUCTIVITY
RTINP 35.00 PERCENT IMPERVIOUS AREA
a4 U TLARK UNITGRAPH
T .36 TIME OF CONCENTRATION
R .20 STORAGR COEFFICIENT
=3 A ACCUMULATED-AREA VS. TIME, 11 ORDINAT
.0 3.0 5.0 8.0 12.0 20.0 43.0 75.0 .o Yo
100.0
e
UNIT HYDROGRAPH PARAMETERS
CLARK TC= .36 HR, Rs .20 HR
SNYDER TPs  .)O0 MR, cPa .07
UNIT HYDROGRAPH
40 END-OF-PERIOD ORDINATES
i2. 2. 47, 7. 100, 180. 113. 502. 584 s71.
523. 459. 390. 3. 281. 239. 203. 173. 147, 125.
106. 90, 76. 65. 55, 47, 0. . 29 2.
21. 18. 15. 13. 11. 9. 8. 7. 6 5.
tr e cre *w s RN e
HYDROGRAPH AT STATION s1D
TOTAL RAINFALL = 3.1}, TOTAL LOSS =  1.}4, TOTAL EXCESS =  1.79
PEAK FLOW TINE MAXTMUM AVERAGE FLOW
6-HR 24-HR 72-HR 9.97-HR
- «CFS) {HR}
(crs)
. ats. 4.20 59, 36. 36. Jo.
( INCHES 1.776 1.78) 1.783 1.78)
(Ac-FT) 29. 29. 29. 29,
CUMULATIVE AREA = .31 s mr
Cet ae eae wer wes mes wee vee hee eae ees 4EE bee Ses Bee es E86 4es BEE LE0 0s E4 Bee Aes ses ees aee 4bs ees
Ceeteessieneee
. .
a7 KK . RSID *

ROUTING THROUGH S1E
HYDROGRAPH ROUTING DATA
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RTIMP 55.00 PERCENT [MPERVIOUS AREA
77 uc CLARK UNITGRAPH
c .43 TIME OF CONCENTRATION
R 124 STORAGE COEFFICIENT
78 UA ACCUMULATED-AREA VS. TIME, 11 ORDINATES
.0 1.0 0 8.0 12.0 20.0 43.0 75.0 0.0
100.0
vee
UNIT HYDROGRAPH PARAMETERS
CLARK TC= .43 HR. R= .24 HR
SNYDER TP= .36 HR. cp= .86
UNIT HYDROGRAPH
47 END-OF-PERIOD ORDINATES
15. 39. 57. 6. 101. 143. 236. 404. ©30. 797.
813, 782. 727. 652. 568. 495. 431, 376, 327. 285.
248. 216. 188. 164. 143. 125. 109. as 42 72.
bl. S4. 47, i, 36. it. 27, 2. 21. 18.
ts. 14. 12. 10. a. 8. 7.
e e ces - ves
HYDROGRAPH AT STATION S1E
TOTAL RAINFALL =  3.13, TOTAL LOSS =  1.}4. TOTAL EXCESS =  1.79
PEAK FLOW TIME MAXTMUM AVERAGE FLOW
6-HR 24-HR T2-HR 9.97-HR
+  (CFS) {HR)
(CFS)
. 647, 4.27 97. 59. 59. 59.
{ INCHES) 1.775 1.783 1.783 1.783
(AC-FT) 48. 49. 49. 9.
CUMULATIVE AREA = .51 50 MI
Cie bae ehe bee wes sae tae es aee see bes aue ses see see eek see bes bew bes see ses abs aer vee e s
ves
Cereriraseiees
80 KK . CPIE + o S
. .
Cerereeraecnne
CONCENTRATION OF 3 HYDROGRAPHS
POTENTIAL DETENTION BASIN SITE 2
8 HC HYDROGRAPH COMBINATION
1coMP 3 NUMBER OF HYDROGRAPHS TO COMBINE
ves
ves s ces ves vee
HYDROGRAPH AT STATION CPIE
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 9.97-HR
+  (CFS) {HR)
(CFS)
. 1ell. 4.30 284. 172. 172, 172.
{ INCHES) 1.773 1.783 1.783 1.783
(AC-FT) 141, 142. 142, 142.
CUMULATIVE AREA =  1.49 SQ MI

_____ DSS---ZWRITE Unit
_____ DSS---ZWRITE Unit

71; Vers. 3:
71; Vers. 3:

/CP1E/CPLE/FLOW/20FEB]1995/2MIN/CALC/
/CP1E/CP1E/FLOW/21PEB1995/2MIN/CALC/

ter aee s ser aEt ere

tecrensanansnee
. .
85 KK ¢ RCPIE *
. .
Ry

ROUTING THROUGH S1F

HYDROGRAPH ROUTING DATA

87 RS STORAGE ROUTING
NSTPS 3} NUMBER OF SUBREACHES
1TYP FLOW TYPE OF INITIAL CONDITION
RSVRIC -1.00 INITIAL CONDITION
X .00 WORKING R AND D COEFFICIENT
88 RC

NORMAL DEPTH CHANNEL
ANL

035 LEFT OVERBANK N-VALUE
ANCH 035 MAIN CHANNEL N-VALUE
ANR .035 RIGHT OVERBANK N-VALUE
RLNTH 2250. REACH LENGTH
SEL .0140 ENERGY SLOPE
ELMAX .0 MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION

--- LEFT OVERBANK

CROSS-SECTION DATA
-—— s MAIN CHANNEL

+ —--- RIGHT OVERBANK ---




30 RY ELEVATION 12,00
89 RX DISTANCE .00

STORAGE .00

OUTFLOW .00

ELEVATION .00

STORAGE 15.56

OUTF LOW 3400.40

ELEVATION 6.32

4+ WARNING *** MOD

PEAK FLOW TIME
- (CFS) {HR)
+ 1895, 4.11

PEAK STORAGE TIME

+ (AC-FT) {HR)
3. 4.3]
PEAK STAGE TIME
+ {FEET! (HR)
5.06 4.33
Aee een sae aaa s
Iy

Ceorran

.

91 KK ¢

.

IFIED PULS ROUTING
THE ROUTED HYDROGRAPH
THIS CAN BE CORRECTED

10.00 6.00 2.00 .00 §.00 10.00 11.00
48.00 84.00 120.00 144.00 180.00 240.00 288.00

Xy

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA

.17 .08 1.53 2.70 4.15 5.87 7.87 10.1s
.64 48.51 143.03 311.81 560.81 899.18 1336.78 1883.00
.63 1.26 1.89 2.53 3.1s 3.79 4.42 5.05

.67 22.07 25.77 30.16 35 41.135 48.01 57.17

1B 35.
4451.38 5646.69 7038.90 8710.76 10627.37 12B04.66 15245.51 18227.79
L) 9 10

.95 7.58 8.21 §.84 .47 10.11 .74 11.37

MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 1883. TO 21728.
SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS.
BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.

sae aan vee

HYDROGRAFPH AT STATION RCPLE

MAXIMUN AVERAGE FLOW
6-HR 24-HR 72-HR 9.97-HR
{CFS)
284. 172. 172. 172.
{INCHES) 1.772 1.783 1.783 1.783
{AC-FT) 141. 142. 142. 142.
MAXIMUM AVERAGE STORAGE
6 -HR 24-HR 72-HR 9.97-HR
1. 0. Q. 0.
MAXIMUM AVERAGE STAGE
6-HR 24-HR T2-HR 9.97-HR
1.86 1.18 1.18 1.18
CUMULATIVE AREA = 1.49 sQ MI
he Mae A0 NEe A4S 488 68 AN RAE S0 HEE CEE 4L RAE 2 0E TEE aNE GEE Cev b0 td el
Ry
.
sSlF *

eresane

SUB-BASIN S1F

SUBBASIN RUNOFF DATA

93 BA SUBBASIN CHARACTERISTICS

TAREA

PRECIPITATION DATA

.28  SUBBASIN AREA

15 pB STORM 3.13 BASIN TOTAL PRECIPITATION

15 PI INCREMENTAL PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 00 00 .00 00 00 .00
.00 .00 0o 00 00 .00 00 00 00
.00 .00 .00 0o 00 .00 00 00 00
.00 .00 00 00 00 .00 00 .00 Q0
.01 .01 ol 01 01 .01 ol 0l 01
.01 .ol [ [ 01 .03 03 .03 03
.03 -0l 03 04 04 .04 04 .04 04
.02 .02 02 .02 02 .02 02 01 01
.01 .01 .01 .01 01 .00 00 .00 00
.00 .00 .00 .00 00 .00 00 00 00
.00 .00 .00 .00 0o .00 00 .00 00
.00 .00 .00 .00 .00 .00 00 .00 00
.00 .00 00 00 .00 .00 .00 .00 00

4 LG GREEN AND AMPT LOSS RATE
STRTL .20 STARTING LOSS

DTH .25 MOISTURE DEFICIT

PSIF 4.)0 WETTING FRONT SUCTION
XKSAT .50 HYDRAULIC CONDUCTIVITY
RTIMP 35.00 PERCENT [MPERVIOUS AREA

95 uc CLARK UNITGRAPH

TC .41 TIME OF CONCENTRATION
R .30 STORAGE COEFFICIENT
36 UA ACCUMULATED-AREA VS. TIME, 11 ORDINATES
.0 0 5.0 .0 12.0 20.0 43.0 75.0 80.0
100.0

UNIT HYDROGRAPH PARAMETERS
CLARK TC= .41 HR, R= .J0 HR
SNYDER TP= .35 HR, CP= .74

)

9%6.

2.72
.97
.68

N

.32
.04
.00




UNIT HYDROGRAPH

56 END-OF-PERIOD ORDINATES
7. 18. 27. 38. 51, 4. 131 228. 320,
394, 376. 350. 317. 283. 254. 227. 203. 182.
145. 130. 1le. 104. a3, 83. 75. 67 . 60.
48. 43. 8. 4. il 27. 25. 22. 20.
16. 14. 13. 1. 10. a2, 8. 7. o,
5. 5. 4. 4. 3. 3.
HYDROGRAPH AT STATION SIF
TOTAL RAINFALL = 3.13, TOTAL LOSS = 1.34, TOTAL EXCESS = 1.79
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 3.97-Hp
+  (CFS) (HR)
(CFS)
. 331. 4.27 53. 32, 32. 32,
INCHES) 1.773 1.783 1.783 1.783
(AC-FT! 26. 27. 27. 27.
CUMULATIVE AREA = .28 SQ M1
Cerrrerererens
. .
98 KK . CPIF ¢
POTENTIAL DETENTION BASIN SITE 3
100 HC HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
HYDROGRAPH AT STATION CPIF
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 9.97-HR
+  (CFS) (HR)
(CFS)
. 2212, 4.33 337, 204. 204. 204.
{INCHES) 1.772 1.783 1.783 1.783
(AC-FT) 167, 168. 168. le8.
CUMULATIVE AREA = 1.77 s@ MI
----- D55---2ZWRITE Unit  71; Vers. 3:  /CPIF/CP1F/FLOW/20FEB1995/2MIN/CALC/
----- DSS---ZWRITE Unit  71: Vers. J: /CPIF/CPIF/FLOW/21FEB1995/2MIN/CALC/
eeererteienae
. .
102 KK . RCFI *
. N
reerreraeesans
HYDROGRAPH ROUTING DATA
10) RS STORAGE ROUTING
NSTPS 2 NUMBER OF SUBREACHES
ITYP FLOW TYPE OF INITIAL CONDITION
RSVRIC -1.00 INITIAL CONDITION
X .00 WORKING R AND D COEFFICIENT
104 RC NORMAL DEPTH CHANNEL
ANL .035 LEPT OVERBANK N-VALUE
ANCH .030 MAIN CHANNEL N-VALUE
ANR .035 RIGHT OVERBANK N-VALUE
RLNTH 1100. REACH LENGTH
SEL .0009 ENERGY SLOPE
ELMAX .0 MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION
CROSS-SECTION DATA
--- LEFT O —-- & -===-- MAIN CHANNEL ---=-=-- + --- RIGHT OVERBANK
106 RY ELEVATION 3.00 1.00 .00 .00 1.00 3.00
105 RX DISTANCE 30.00 60.00 90.00 120.00 150.00 180.00 21
‘ee
COMPUTED STORAGE-OUTFLOW-ELEVATION DATA
STORAGE .00 .25 .61 1.07 1.64 2.27 2.96 3.70
OUTFLOW .00 5.38 19.21 42.27 77.42 130.73 196,13 273.71
ELEVATION .00 .26 .53 .79 1.05 1.32 1.58 1.84
STORAGE .2 7.18 8.18 9.24 10.34 11.50 12.72 13.98
OUTFLOW 581.06 709.10 850.37 1005.13 1173.66 1356.25 1553.19 1764.76
ELEVATION 2.63 2.89 3.1 i.42 3.68 3.95 4.21 4.47

‘e

Jus,
lel.

18.

5.00
0.00

L33
.37
7

.00
.40




PEAK FLOW

* \

PEAK

CFg)

2171,

STORAGE

+ {AC-FT)
B.

+

PEAK STAGE

{FEET)

HYDROGRAPH

AT STATION

RCF1

4.93

107 KK

109

15 pB

15 p1

110 e

111 uc

112 UA

+

TOTAL RA
PEAK FLOW

(CFS)

BB.

TIME MAXIMUM AVERAGE FLOW
o-HR 24-HR 72-HR 9.97-HR
iHR)
(CFs)
4.40 337. 204. 204. 204.
{ INCHES) 1.770 1.783 1.783 1.783
(AC-FT) 167. 168 168. 168.
TIME MAXIMUM AVERAGE STCRAGE
6-HR 24-HR 72-HR 9.97-HR
(HR)
4.40 2. 1. 1. 1.
TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 9.97-HR
(HR)
4.40 1.57 1.00 1.00 1.00
CUMULATIVE AREA = 1.77 s@ MI
. S2A1 ¢
Cessrersseenas
SUB-BASIN S2Al
SUBBASIN RUNOFF DATA
SUBBASIN CHARACTERISTICS
TAREA .06 SUBBASIN AREA
PRECIPITATION DATA
STORM 3.1] BASIN TOTAL PRECIPITATION
INCREMENTAL PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .
.00 .00 .00 .00 .00 .00 .
.00 00 .00 00 .00 .00 .
.00 00 00 00 .00 .00 .
.00 00 00 .00 .00 00 .
.00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .
.00 .00 .00 .00 .00 .00 .
.00 .00 .00 .00 .00 .00 .
.01 .01 .01 .01 .01 .01 .
.01 .01 .01 .01 .01 .03 .
.03 .03 .03 .04 .04 .04
.02 .02 .02 .02 .02 .02
.01 .01 .01 .01 .01 .00
.00 .00 .00 .00 .0 .0
.00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .
.00 00 .00 .00 .00 .00
GREEN AND AMPT LOSS RATE
STRTL .15  STARTING LOSS
DTH .25 MOISTURE DEFICIT
PSIF 4.30 WETTING FRONT SUCTION
XKSAT .40 HYDRAULIC CONDUCTIVITY
RTIMP 35.00 PERCENT IMPERVIOUS AREA
CLARK UNITGRAPH
'rc .22 TIME OF CONCENTRATION
R .16 STORAGE COEFFICIENT
ACCUMULATED-AREA VS. TIME, 11 ORDINATES
.0 0 5.0 8.0 12.0 20.0 43.
100.0
ver
UNIT HYDROGRAPH PARAMETERS
CLARK TC= .22 HR. R= .16
SNYDER TP= .19 HR, ce= .79
UNIT HYDROGRAPH
29 END-OF-PERIOD ORDINATES
‘. 12. 23. 60. 120 149, 136.
59. 47, 38. 31. 25. 20. 16.
1. 5. ‘. 4. 3. 2. 2.
“en vee “ee
HYDROGRAPH AT STATION S2A1
INFALL =  3.13, TOTAL LOSS =  1.24, TOTAL EXCESS =  1.B9
TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 9.97-HR
(HR)
(CFs)
4.10 11. 7. 7. 7.
{INCHES) 1.881 1.886 1.886 1.886
(AC-FT) 6. 6. 6. 6.

CUMULATIVE AREA

.06 SQ MI

00 .00 .00
00 00 .00
00 .90 .00
00 00 .00
00 []4) .00
.00 oo .00
00 .00 .00
00 .00 .00
00 .00 .00
01 .01 .0l
0l .03 .03
04 .04 .04
.02 .01 .01
.00 .00 .00
.Q0 .qo .00
00 0o .00
a0 00 .00
.00 00 .00
0 75.0 90.0 96 .
HR
113. 91. 13.
13. 10. 9.
1. 1.




tee cee eun

1i4 RK

117 HC

PEAK FLOW
-

(CFS)

2219.

saeeistacsveen
. .
¢ CP2ALl ¢
. .
cerrsnennbiree
COMBINE AT 40TH STREET
POTENTIAL DETENTION BASIN SITE 4

HYDROGRAPH COMBINATION
2

ICoMP NUMBER OF HYDROGRAPHS TO COMBINE

XY

XX aee ces .

HYDROGRAPH AT STATION CP2AlL

TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 9.97-HR
{HR)
{CFS}
4.40 348. 211 211, 211.
{ INCHES) 1.773 1.787 1.787 1.787
{AC-FT) 173. 174 174. 174.
CUMULATIVE AREA = 1.83 s M1

----- DSS---ZWRITE Unit 71; Vers. 2: /CP2A1/CP2A1/FLOW/20FEBL1995/2MIN/CALC/
————— DSS---ZWRITE Unit  71;: Vers. 2: /CP2A1/CP2A1/FLOW/21FEB1995/2MIN/CALC/
Moo S04 ses hee eae hee Gee 4ed Sed Ghe Gee EBe a4 EAA eee Ghe 4%e SeE Sed see Ree Hee eNE 000 G0 eh4 see wan bed
e
Ceseresiavann
. .
119 KK . RCP2L *
. .
tesdarerareens
HYDROGRAPH ROUTING DATA
129 RS STORAGE ROUTING
NSTPS 2 NUMBER OF SUBREACHES
1TYP FLOW TYPE OF INITIAL CONDITION
RSVRIC -1.00 INITIAL CONDITION
X .00 WORKING R AND D COEFFICIENT
121 RC NORMAL DEPTH CHANNEL
ANL .03S LEFT OVERBANK N-VALUE
ANCH .030 MAIN CHANNEL N-VALUE
ANR .035 RIGHT OVERBANK N-VALUE
RLNTH 1360. REACH LENGTH
SEL .0162 ENERGY SLOPE
ELMAX .0 MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION
CROSS-SECTION DATA
--- LEFT OVERBANK --- + ------ MAIN CHANNEL ------- + --- RIGHT OVERBANK ---
123 RY ELEVATION 8.00 6.00 2.00 .00 .00 2.00 4.00 6.00
122 RX DISTANCE .00 30.00 40.00 50.00 70.00 80.00 110.00 130.00
“es
COMPUTED STORAGE-OUTFLOW-ELEVATION DATA
STORAGE .00 .29 .64 1.04 1.49 2.01 2.61 3.30 4.09 4
OUTFLOW .00 31.04 102.88 211.66 358.13 552.92 920.44 1142.15 1523.06 1967
ELEVATION .00 .42 .84 1.26 1.68 2.11 2.53 .95 3.37 3
STORAGE 5.97 7.02 8.14 9.34 10.60 11.94 13.36 14.86 16.44 18
OUTFLOW 2483.16  3071.20 3729.20 4458.90 5262.12 6155.50 7153.7% 8247.25 9434.80 10717
ELEVATION 4.21 4.6) 5.05 5.47 5.89 6.32 6.74 7.16 7.58 ]
“** WARNING *** NODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 358. TO 10718.

PEAK FLOW
+

(CFS)

2213,

PEAK STORAGE

+ (AC-FT)
3.

PEAK STAGE

-

{FEET)
3.99

THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.}

Cen

HYDROGRAPH AT STATION RCP21
TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 9.97-HR
{HR)
(CFs)
4.43 348. 211. 211. 211.
{ INCHES) 1.772 1.787 1.787 1.787
(AC-FT} 173. 174, 174. 174.
TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR T2-HR 9.97-HR
(HR)
4.43 1. 0. 0. 0.
TIME MAXINUM AVERAGE STAGE
6-HR 24-HR T72-HR 9.97-HR
\HR)
4.43 1.19 .14 .74 .74




Cae rer aa

CUMULATIVE AREA = 1.83 sQ MI

sedcerracrecaas

124 KK . S2A2 ¢
. .
SUBBASIN RUNOFF DATA
25 BA SUBBASIN CHARACTERISTICS
TAREA .04 SUBBASIN AREA
PRECIPITATION DATA
15 pB STORM 3.1) BASIN TOTAL PRECIPITATION
15 BI INCREMENTAL PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 .00
00 .00 00 00 .00 00 00 00 00
00 00 00 00 .00 00 00 20 00
00 00 00 00 00 00 00 00 .00
00 00 00 00 .00 00 00 00 00
00 00 00 00 00 00 00 00 00
oo 00 (19 oo o0 oo oo 00 o0
00 00 00 00 .00 00 00 00 00
00 00 00 00 00 00 a0 00 00
ot 01 01 01 .01 .01 01 01 01
01 0l 01 01 .01 .03 03 03 03
03 03 03 04 .04 04 04 04 04
02 02 02 02 .02 02 02 01 .01
01 01 0l 01 .01 00 00 00 00
00 00 00 00 .00 00 00 00 00
00 00 00 00 .00 00 00 00 00
00 00 00 00 .00 -00 00 00 00
00 00 00 00 .00 .00 00 00 00
126 LG GREEN AND AMPT LOSS RATE
STRTL .10  STARTING LOSS
OTH .20 MOISTURE DEFICIT
PSIF 4.)0 WETTING FRONT SUCTION
XKSAT .40  HYDRAULIC CONDUCTIVITY  * ah
RTIMP 15.00 PERCENT IMPERVIOUS AREA ~-
127 uc CLARK UNITGRAPH
™ .47 TIME OF CONCENTRATION
R .60 STORAGE COEFFICIENT
128 UA ACCUMULATED-AREA VS. TIME, 11 ORDINATES
.0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0
100.0
e
UNIT HYDROGRAPH PARAMETERS
CLARK TC= .47 HR, R= .60 HR
SNYDER TP= .33 MR, cp= .37
UNIT HYDROGRAPH
101 END-OF-PERIOD ORDINATES
i. 3. 5. 9. 15. 22. 27. 28. 29. 29.
29. 28. 28. 21, 26. 25. 23. 22. 21. 20.
19. 18. 17. 16. 15. 14 13. 13. 12. 1.
1. 10. 9. 9. 8. 8. 8. 7. 7. 6.
5. 6. 5. 5. 5. 5. 4. 4. 4. ‘.
3. 3. 3. 3. 3. 3. 2. 2. 2. 2.
2. 2. 2. 2. 2. 1. 1. 1. 1. i.
1. 1. i. 1. 1. 1. 1. 1. 1. 1.
1. 1. 1. 1. 1. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
Q.
s ™ aee ‘e
HYDROGRAPH AT STATION s2a2
TOTAL RAINFALL = 3.1}, TOTAL LOSS =  1.53, TOTAL EXCESS =  1.80
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 9.97-HR
s+ (CFS) (HR)
(CFS)
. 2. 4.30 7. 4. 4. ‘.
(INCHES) 1.580 1.592 1.592 1.592
(AC-FT) 3. 3. 3. 3.
CUMULATIVE AREA = .04 50 MI
Wit bes tae ek sae Eee eeE NEt ead G4 bee S04 bee G4 SEe asa 4 KaE SR ees eeE Ge8 a4b 084 des aua eed s
. .
130 KK . cP2A2 ¢
. .

asctiansacsosnn

COMBINE AT FANFOL DRIVE (NO DIVERSION AS PER FIELD INSPECTION)

27.




132 He HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
‘e cee
HYDROGRAPH AT STATION  CP2A2
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 9.97-HR
+  (CFS) (HR)
(CFS)
. 2244. 4.43 355. 215. 215, 215.
{ INCHES ) 1.768 1.782 1.782 1.782
(AC-FT! 176. 177. 177. 177.
CUMULATIVE AREA = 1.87 3Q M1
. .
133 KK . RCP22  *
HYDROGRAPH ROUTING DATA
134 RS STORAGE ROUTING
NSTPS 1 NUMBER OF SUBREACHES
ITYP FLOW TYPE OF INITIAL CONDITION
RSVRIC -1.00 INITIAL CONDITION
X .00 WORKING R AND D COEFFICIENT
135 RC NORMAL DEPTH CHANNEL
ANL .035 LEFT OVERBANK N-VALUE
ANCH .030 MAIN CHANNEL N-VALUE
ANR .035 RIGHT OVERBANK N-VALUE
RLNTH 820. REACH LENGTH
SEL .0106 ENERGY SLOPE
ELMAX .0 MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION
CROSS-SECTION DATA
--- LEFT OVERBANK --- + ------~ MAIN CHANNEL ------- + --- RIGHT OVERBANK ---
137 RY ELEVATION 8.00 7.00 6.00 .00 .00 4.00 6.00 8.00
136 RX DISTANCE .00 30.00 70.00 80.00 100.00 110.00 110.50 120.00
‘ee
COMPUTED STORAGE-OUTFLOW-ELEVATION DATA
STORAGE .00 .17 .34 .54 .75 .97 1.20 1.45 1.71 1.99
OUTFLOW .00 24.42 78.45 156.30 256.24 377.60 520.22 684.19 869.76  1077.29
ELEVATION .00 .42 .84 1.26 1.68 2.11 2.53 2.95 3.37 3.79
STORAGE 2.28 2.58 2.88 3.19 3.51 3.87 4.38 5.03 5.81 5.70
OUTFLOW 1318.85 1594.44  1892.02 2211.2) 2551.82  2942.43  13)85.98  3892.22 4472.18 5131.08
ELEVATION 4.21 4.63 5.05 5.47 5.89 6.32 6.74 7.16 7.58 g.00
*4+ WARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 870. TO 5131.

PEAK FLOW
(CFS)

-
+ 2244.
PEAK STORAGE

+ (AC-FT}
3.

PEAK STAGE

(FEET)
5.51

aae s

cae

138 KK

THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)

Xy an ree “oa

HYDROGRAPH AT STATION RCP22

TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 9.97-HR
{HR}
{CFs)
4.43 355. 215. 215. 215.
(INCHES) 1.768 1.782 1.782 1.782
(AC-FT) 176. 177. 177, 177.
TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR T2-HR 9.97-HR
(HR}
4.43 1. 0. 0. 0.
TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 9.97-HR
(HR)
4.43 1.52 .94 .94 .94
CUMULATIVE AREA = 1.87 sQ M1

“ee eae et

tasratterracen
. .

. .

s2B

. .

Ry

SUB-BASIN 52B




SUBBASIN RUNOFF

DATA

140 8A SUBBASIN CHARACTERISTICS
TAREA .03 SUBBASIN AREA
PRECIPITATION DATA
15 8 STORM 3.13 BASIN TOTAL ERECIFITATION
15 1 INCREMENTAL PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00
.00 .00 00 .00 .00 .00
.00 .00 00 .00 .00 .00
.00 oo 00 .00 .00 .00
.00 00 .00 .00 .00 .00
.00 00 .00 .00 00 00
.00 00 .00 .00 0o Qo
.00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00
.01 .01 .01 .01 .01 .01
.01 .01 .01 1 .0l .03
.0) .03 .03 04 .04 .04
.02 .02 .02 .02 .02 .02
.01 .0l .01 .01 .01 .00
.00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00
0o .00 .00 .00 .00 .00
141 LG GREEN AND AMPT LOSS RATE
STRTL .10 STARTING LOSS
OTH .25 MOISTURE DEFICIT
PSIF 4.30 WETTING FRONT SUCTION
XKSAT .40 HYDRAULIC CONDUCTIVITY
RTIMP 15.00 PERCENT IMPERVIOUS AREA
142 UC CLARK UNITGRAPH
T .25 TIME OF CONCENTRATION
R .22 STORAGE COEFFICIENT
143 UA ACCUMULATED-AREA VS. TIME, 11 ORDINATES
.0 5.0 16.0 30.0 65.0 77.0
100.0
vea
UNIT HYDROGRAPH PARAMETERS
CLARK  TC= .25 HR, R=
SNYDER  TP= .15 HR, cp=
UNIT HYDROGRAPH
39 END-OF-PERIOD ORDINATES
3. 12. 1. 47. 49. 47. 4.
26, 22. 19. 16. 14. 12. 10.
6. 5. 4. 4. 3. 3. 2.
1. 1. 1. 1. 1. 1. 1.
oo vee . vee cee
HYDROGRAPH AT STATION s2B
TOTAL RAINFALL =  1.13, TOTAL LOSS =  1.60, TOTAL EXCESS =  1.53
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 9.97-HR
+  (CFS) (HR)
(ces)
. 36, 4.07 4. 3. 3. 3.
{ INCHES) 1.520 1.523 1.523 1,523
(AC-FT) 2. 2. 2. 2.
CUMULATIVE AREA = .03 sQ MI
Sab bbh b BEE B s BED b AA S0 NEE G000 R0 R4 FRA Pea AN A ReE SRR R AL AL a1
e
cereesertenes
. L]
145 KK . cPRB ¢
. L]
veressssarenes
146 HC HYDROGRAPH COMBINATION
1coMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
o
‘e ces “ee e cos
HYDROGRAPH AT STATION cp2B
PEAK FLOW TIME MAXINUM AVERAGE_FLOW
6-HR 24-HR 72-HR 9.97-HR
«  (CFs) (HR}
(CFS)
. 2261 4.4 359. 218. 218. 218,
{ INCHES) 1.764 1.779 1.779 1.779
(AC-PT} 178. 179. 179. 179.
CUMULATIVE AREA = 1.89 sQ M1

4.

.22
.43

HR

[SY -y

90.0

w
ov@un

94,

7.0




XYY

147 KK

148

RS

149 RC

151
150

RY
RX

EL!

EL!

.

PEAK FLOW
- (CFS}
. 2252,

PEAK STORAGE

+ |AC-FT)
S.

PEAR STAGE

+

{FEET)
2.84

152 KK

154 BA

15 pPB
15 pI

Crdaterananana
. .

RCP2B

csssreanranssna

HYDROGRAPH ROUTING DATA

STORAGE ROUTING

NSTPS | NUMBER OF SUBREACHES
ITYP FLOW TYPE OF INITIAL CONDITION
RSVRIC -1.00 INITIAL CONDITION
X .00 WORKING R AND D COEFFICIENT

NORMAL DEPTH CHANNEL
ANL

.035 LEFT OVERBANK N-VALUE

ANCH .030 MAIN CHANNEL N-VALUE
ANR .03S RIGHT OVERBANK N-VALUE
RLNTH 680. REACH LENGTH
SEL .0088 ENERGY SLOPE
ELMAX .0 MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION
CROSS-SECTION DATA
--- LEFT OVERBANK --- + ------ MAIN CHANNEL ------- + --- RIGHT OVERBANK ---
ELEVATION 2.50 2.00 2.00 .00 .00 1.00 2.00 3.00
DISTANCE .20 10.00 20.00 70.00 120.00 130.00 140.00  200.00
ces
COMPUTED STORAGE-OUTFLOW-ELEVATION DATA
STORAGE .00 .13 .27 .43 .60 .79 .98 1.20 1.42 1.66
OUTFLOW .00 10.96 35.55 71.52 118.31 175.87 244.29 326.02 420.27 526.19
EVATION .00 .16 .32 .47 .63 .79 .95 L.11 1.26
STORAGE 1.91 2.18 2.48 2.76 3.1 3.49 3.99 4.33 4.79 5.27
OUTFLOW 644.09  774.27 917.03  1079.33  1273.83  1488.17 1722.78  1979.44  2257.21  2556.52
EVATION 1.58 1.74 1.89 2.05 2.21 2.37 2.53 2.68 2.84 3.00
e ves vee ‘e
HYDROGRAPH AT STATION  RCP2B
TIME MAXIMUM AVERAGE FLOW .
6-HR 24-HR 72-HR 9.97-HR
(HR}
(CFS)
4.47 3s9. 218. 218, 218,
(INCHES) 1.764 1.779 1.779 1.779
(AC-FT) 178. 179. 179. 179.
TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 9.97-HR
(HR)
4.47 1. 1. 1. 1.
TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 9.97-HR
(HR}
4.47 .86 .54 .54 .54
CUMULATIVE AREA = 1.89 sQ MI
Pad xan HAr wes Ehe ese ae we ERe sue ske e4e ehe 4ee Hed NEa Mea Sen AEe eae Aab AR4 Bes sas 4as ths ehe ebe ees
Ceediienceines
. .
. szc ¢
.
T
SUB-BASIN S2C
SUBBASIN RUNOFF DATA :
SUBBASIN CHARACTERISTICS
TAREA .03 SUBBASIN AREA
PRECIPITATION DATA
STORM 3.13 BASIN TOTAL PRECIPITATION
INCREMENTAL PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .60 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 00
.00 .00 .00 .00 .00 .00 .00 .00 .00 00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.01 .01 .01 .01 .01 .01 .01 .01 .01 .01
.01 .01 .01 .0t .01 .03 .03 .03 .03 .03
.03 .03 .03 .04 .04 .04 .04 .04 .04 .04
.02 .02 .02 .02 .02 .02 .02 .0l .01 .01
.01 .01 .01 .01 .01 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 oo .00 .00 .00 .00 .00 .00 .00 .00




.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .0
155 G GREEN AND AMPT LOSS RATE
STRTL .10 STARTING LOSS
DTH .25 MOISTURE DEFICIT
PSIF 4.30 WETTING FRONT SUCTION
XKSAT .40 MYDRAULIC CONDUCTIVITY
RTIMP 15.00 PERCENT IMPERVIOUS AREA
156 UC CLARK UNITGRAPH
T .25 TIME OF CONCENTRATION
R .21 STORAGE COEFFICIENT
157 UA ACCUMULATED-AREA VS. TIME, |l ORDINATES
.0 5.0 1s.0 30.0 85.0 77.0 B4.0 90.0
100.9
e
UNIT HYDROGRAPH PARAMETERS
CLARK TC= .25 HR, R= .21 HR
SNYDER TP= .15 HR, CP= .43
UNIT HYDROGRAPH
38 END-OF-PERIOD ORDINATES
3. 13. 33. 49. 51. S0. 46. 42. 37.
27. 23 20. 17. 14. 12. 11. 9. a.
6. S. 4. 4. 3. 3. 2. 2. 2.
1. 1. 1. 1. 1. 1. 0. 0.
HYDROGRAPH AT STATION s2C
TOTAL RAINFALL = 3.1), TOTAL LOSS = 1.60, TOTAL EXCESS = 1.53
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24 -HR 72-HR 3.97-HR
- (CFS) (HR}
(CFs)
* 37. 4.07 S. J. 3. 3.
{INCHES) 1.520 1.523 1.523 1.523
{AC-FT) 2. 2. 2. 2.
CUMULATIVE AREA = .03 sQ MI
ek BEE Eee Hed 448 SE0 400 ke SEA KR4 EEE G4E BED BEE EE S0P G4 BES S8E HE4 AEE ACE EEL 004 48R
oo
teerceavtesrana
159 RK . cp2c
teeeaasacaanes
CROSSING THRU VIA ESTRELLA ALIGNMENT
el HC HYDROGRAPH COMBINATION
1comMpP 2 NUMBER OF HYDROGRAPHS TO COMBINE
vee
aaa teo X s vae
HYDROGRAPH AT STATION CP2C
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24 -HR 72-HR 9.97-HR
- (CFs) (HR)
(CFS)
+ 2268. 4.47 Jé4. 221. 221. 221.
(INCHES) 1.760 1.775 1.775 1.775
(AC-PT) 180. 182, 182. 182.
CUMULATIVE AREA = 1.92 sQ u1
SRR REE RRA REE H00 SN0 AN H0E PR FEE E80 RGN DA TR R0 A6 ERE KAA RER AER BER Cee CuE AR4 444
teeeeantrtnnce
. .
162 KK * RCP2C *
. .
descrcnreeraan
HYDROGRAPH ROUTING DATA
le3 RS STORAGE ROUTING
NSTPS 2 NUMBER OF SUBREACHES
ITYP FLOW TYPE OF INITIAL CONDITION
RSVRIC -1.00 INITIAL CONDITION
X .00 WORKING R AND D COEFFICIENT
164 RC NORMAL DEPTH CHANNEL

ANL .035 LEFT OVERBANK N-VALUE
ANCH .0J0 MAIN CHANNEL N-VALUE

ANR .05 RIGHT OVERBANK N-VALUE
RLNTH 1040. REACH LENGTH

SEL .0l144 ENERGY SLOPE

ELMAX .0 MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION

.00 .00
.00 .00
94.0 97.0

il.

7.

1.




CROSS-SECTION DATA

--- LEFT OVERBANK --- ¢+ ------ MAIN CHANNEL ------- + --- RIGHT OVERBANK ---
b6 RY ELEVATION 4.00 5.00 4.00 .00 .00 1.00 2.00 2.50
165 RX DISTANCE .00 50.00 7¢.00 100.20 120.00 130.00 140.00 180.00

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA

STORAGE .00 .14 .32 .53 .17 1.04 1.3% 1.69 2.07 2.58
OUTFLOW .00 13.54 45.48 94 .81 163.67 257.23 371.58 507.88 662.76 B49.91
ELEVATION .00 .26 .53 .79 1.05 1.32 1.58 1.84 2.11 2.17
STORAGE 3.23 3.90 4.600 5.31 6.0 6.77 7.506 g9.44 9.42 10.51
QUTFLOW 1089.27 1380.47 1735.94 2147.90 2600.54 3093.24 Je2l.10 4199 .08 4833.19 5525.98
ELEVATION 2.03 2.89 3.le 3.42 J.e8 3.9 4.21 4.47 4.74 5.00
¢** WARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 257. TO 5526.

THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE {(USE A LONGER REACK.)

e sea Iy Y sue

HYDROGRAPH AT STATION RCP2C

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72 HR 9.97-HR
. (cFs) [HR)
(CFS)
. 2208, 4.47 364. 221. 221. 221,
( INCHES) 1.760 1775 12778 1,778
{AC-FT) 180. 182. 182. 182.
PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
. s-HR 24-HR 72-HR 9.97-HR
«  (AC-FT) (HR}
3. 4.47 1. 0. 0. 0.
PEAK STAGE  TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 9.97-HR
+  (FEET) {HR) .
349 4.47 1.14 .72 .72 .72
CUMULATIVE AREA =  1.92 SQ MI
.
167 XK . 520 *

. .

Ceesrrtrrenees

SUB-BASIN S2D
SUBBASIN RUNOFF DATA

169 BA SUBBASIN CHARACTERISTICS
TAREA .02 SUBBASIN AREA

PRECIPITATION DATA

15 pB STORM 3.13 BASIN TOTAL PRECIPITATION

15 pI INCREMENTAL PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.01 .01 .01 .01 .01 .01 .01 .01 .01 .01
.01 .01 .01 .01 .01 .03 .03 .03 .03 .03
.03 .03 .03 .04 .04 .04 .04 .04 .04 .04
.02 .02 .02 .02 .02 .02 .02 01 [ ot
.01 .01 .01 .0l 01 .00 00 00 00 00
.00 00 00 .00 0o .00 00 00 00 0o
.00 00 00 .00 00 .00 00 .00 00 0o
.00 00 00 00 00 .00 -00 00 00 00
.00 .00 00 00 oo .00 00 oo .00 00

170 G GREEN AND AMPT LOSS RATE
STRTL . STARTING LOSS

OTH .25 MOISTURE DEFICIT

PSIF 4.30 WETTING FRONT SUCTION
XKSAT .40 HYDRAULIC CONDUCTIVITY
RTIMP 15.00 PERCENT IMPERVIOUS AREA

171 uc CLARK UNITGRAPH

ke .29 TIME OF CONCENTRATION
R .29 STORAGE COEFFICIENT

172 UA ACCUMULATED-AREA VS. TIME, 11 ORDINATES

.0 5.0 16.0 3o.o 65.0 77.0 84.0 Q0.0 94.0 97.0

100.0

“re

UNIT HYDROGRAPH PARAMETERS
CLARK TC= .29 HR, R= .29 HR




SNYDER TP= .18 HR, CP= .40

UNIT HYDROGRAPH
S50 END-OF-PERIOD ORDINATES

2. 7 186. 27. 33. 34, 33. J2.
24. 22 19. 17. 15. 14. 12. L.
q. 7 6. 5 5. 4. 4. 3.
2. 2. 2. 2 2. 1. 1. 1.
1. 1 1. N 0. Q. 0. Q.
tee Xy s “va vee
HYDROGRAPH AT STATION s2D
TOTAL RAINFALL = J.13, TOTAL LOSS = 1.60, TOTAL EXCESS = 1.51
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 9.97-HR
- {CFS} (HR)
(CFS) .
+* 28. 4.10 4. 2. 2. 2.
{ INCHES) 1.518 1.522 1.522 1.522
{AC-FT) 2. 2. 2. 2.
CUMULATIVE AREA = .02 sg M1

PE6 aed aEE A4e Gau sed 4eE G ek SEE FEP wed R MEN TaE 600 AER A4 Se0 e4E HEE s MEs bter

tereranerer s

174 KK . s21

sesrasacsasane

SUB-BASIN 521
SUBBASIN RUNOFF DATA

176 BA SUBBASIN CHARACTERISTICS
TAREA .03 SUBBASIN AREA

PRECIPITATION DATA

15 eB STORM 3.13 BASIN TOTAL PRECIFITATION
15 Pl INCREMENTAL PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .20
.00 .00 .00 .00 .00 .00 .00 .00
00 .00 oo 00 .00 00 00 00
00 .00 .00 00 .00 oo 00 .00
00 00 00 00 .00 00 00 .00
00 00 .00 .00 .00 00 00 .00
00 00 .00 .00 .00 .00 .00 00
00 00 .00 .00 .00 .00 .00 00
.01 o1 01 01 .01 0l .01 01
.l .01 01 0l .01 2] 03 03
03 03 03 04 .04 04 04 04
02 .02 02 02 .02 02 02 01
ol 0l .01 01 .01 00 00 .00
00 00 00 .00 .00 .00 .00 .00
[ 1) oo 00 .00 .00 .00 00 .00
00 00 .00 .00 .00 .00 00 00
00 00 .00 00 .00 00 .00 00
177 ws GREEN AND AMPT LOSS RATE
STRTL .10 STARTING LOSS
DTH .25 MOISTURE DEFICIT
PSIF 4.30 WETTING FRONT SUCTION
XKSAT .40 HYDRAULIC CONDUCTIVITY
RTIMP 20.00 PERCENT IMPERVIOUS AREA
178 uc CLARK UNITGRAPH
by .2) TIME OF CONCENTRATION
R .23 STORAGE COEFFICIENT
179 va ACCUMULATED-AREA VS. TIME, 11 ORDINATES
.0 5.0 16.0 io.o 5.0 77.0 84.0 90.0
100.0
e
UNIT HYDROGRAPH PARAMETERS
CLARK TC= .2] HR, R= .23 HR
SNYDER TP= .15 HR, CP= .41
UNIT HYDROGRAPH
39 END-OF-PERIOD ORDINATES
4. 14. 33. 49. 50. 49. 45. 41.
26. 2). 20. 17. 15. 13. 11. 9.
(8 5. 4. 4. 3. 3. 2. 2.
. 1. 1. 1. 1. 1. 1. 0.
vae “ea “ee cen see
HYDROGRAPH AT STATION s21
TOTAL RAINFALL = 3.1, TOTAL LOSS = 1.51, TOTAL EXCESS = 1.82
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 9.97-HR
+ {CFS) (HR)
(CFS)

+ i8. 4.07 S. 3. 3. J.

3o.

—

Qrwo
~

w3

94.0

=Y SY Jv]

97 .




1.612
2.

( INCHES)
(AC-FT)

CUMULATIVE AREA =

a4 444 seas 2ee abs sae a0

cae

shearnsicancnn

l.oln 1.816
2. 2.
.03 5Q M1

181 KK . cp2DI ¢
Ceireerereenn
182 HC HYDROGRAPH COMBINATION
1COMP 3 NUMBER OF HYDROGRAPHS TO COMBINE
cen
e ves cee e
HYDROGRAPH AT STATION cP2pI
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 9.97-HR
. (CFS) (HR)
(CFS)
- 2301. 4.47 372. 226. 226. 226.
[ INCHES) 1.755 1.770 i.770 1.770
{AC-FT} 185. 186. 186. 186.
CUMULATIVE AREA = 1.97 sQ M1
Cel bea Nah tae Eae wes aaE ER the aad ake e M. e Es e e 4Es Gen e4s EEE BEd Led sew Ees Has €08 044 sed wa
Cheeseeaceanes
. .
183 KK . RCPDI ¢
. .
ceaeseaseiaeaa
HYDROGRAPH ROUTING DATA
184 RS STORAGE ROUTING
NSTPS J NUMBER OF SUBREACHES
ITYP FLOW TYPE OF INITIAL CONDITION
RSVRIC -1.00 INITIAL CONDITION
X .00 WORKING R AND D COEFFICIENT
185 RC NORMAL DEPTH CHANNEL
ANL .0)S LEFT OVERBANK N-VALUE
ANCH .030 MAIN CHANNEL N-VALUE
ANR .035 RIGHT OVERBANK N-VALUE
RLNTH 2059. REACH LENGTH
SEL .0107 ENERGY SLOPE
ELMAX .0 MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION
CROSS-SECTION DATA
-—- LEFT OVERBANK --~ + -~-—--- MAIN CHANNEL ------- ¢ --- RIGHT OVERBANK ---
187 RY ELEVATION 5.00 3.00 1.00 .00 .0 1.00 3.00 3.o0
186 RX DISTANCE .00 30.00 40.00 90.00 100,00 100.50 101.00 110.00
e
COMPUTED STORAGE-OUTFLOW-ELEVATION DATA
STORAGE .00 .21 .58 1.12 1.82 2.58 3.36 4.16 4.98 5
OUTFLOW .00 7.35 30.20 73.31 144.92 258.55 397.8S 561.28 747.7§ 956
ELEVATION .00 .26 .53 .79 1.05 1.32 1.58 1.84 2.11 2
STORAGE 6.66 7.53 8.49 9.54 10.64 11.78 12.98 14.22 15.52 1.
QUTF LOW 1186.91  1438.5)  1709.11 2006.82 2332.23 2684.97 3065.11  3472.90 390B.69  4372.
ELEVATION 2.63 2.89 3.16 J.42 3.68 3.98 4.21 4.47 4.74 S
44+ WARNING *** MODIFIRD PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 748. TO 4373,

PEAK FLOW
. (CFS)
+ 2291.

PEAK STORAGE

+ {(AC-FT)
3.

PEAX STAGE
+ (FEET}

THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)

aes arr YR} Xy}

HYDROGRAPH AT STATION RCPDI

TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 9.97-HR
(HR}
{CFS}
4.50 372. 226, 226. 226.
(INCHES) 1.754 1.770 1.770 1.770
{AC-FT) 185. 186, 186. 186.
TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 9.97-HR
(HR)
4.50 1. 1. 1. 1.
TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 9.97-HR
(HR})

.81
.37

6

.00




esa aee

188 KK

190 BA

191 WG

192 uc

193 UA

4.50 1.22 .79 .79 .79

CUMULATIVE AREA = 1.97 sQ M1

R
. .
N S2E

“eractacesanen

SUB-BAGIN S2E
SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .03 SUBBASIN AREA

PRECIPITATION DATA

STORM 3.1) BASIN TOTAL PRECIPITATION
INCREMENTAL PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00
00 00 .00 .00 .00 00 00 Q0 00
00 00 00 00 .00 00 00 00 .00
00 00 00 00 .00 00 00 00 .00
.00 00 0o Q0 .00 .00 00 00 00
01 01 o1 ol .01 0l .01 0l 01
01 01 01 o1 .01 03 03 03 03
03 03 0] 04 .04 04 .04 04 04
02 .02 02 02 .02 02 .02 [} o1
01 01 01 01 .0l 00 00 0o Y]
00 00 00 00 .00 00 00 00 [14]
00 00 00 00 .00 []Y) 00 00 [14]
00 00 00 00 .00 00 (1Y) 00 (Y]
Q0 00 00 00 .00 oo 0o 00 [y
GREEN AND AMPT LOSS RATE
STRTL .10 STARTING LOSS
DTH .25 MOISTURE DEFICIT
PSIF 4.30 WETTING FRONT SUCTION
XKSAT .40 HYDRAULIC CONDUCTIVITY
RTIMP 20.00 PERCENT IMPERVIOUS AREA

CLARK UNITGRAPH
s .J7 TIME OF CONCENTRATION

R .44 STORAGE COEFFICIENT
ACCUMULATED-AREA VS. TIME, 11 ORDINATES
.0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0
100.0
e
UNIT HYDROGRAPH PARAMETERS
CLARK TC= .37 MR, R= .44 HR
SNYDER TP= .24 HR, CP= .37
UNIT HYDROGRAPH
75 END-OF-PERIOD ORDINATES
1. 4. 9. 17. 26. il. 32. J2. 32. 31,
30. 28. 26. 25. 23. 21. 20, 18. 17. 16.
14. 13. 12. 12. 11. 10. . 9. B. 7.
7. 6. 6. 5. 5. 5. 4. 4. 4.
3. 3. 3. 3. 2. 2. 2. 2. 2.
2. 1. 1. 1. 1. 1. 1. 1. 1.
1. 1. 1. 1. 1. 0. 0. 0, 0.
0. 0. 0. 0. 0.
tan v ces tee
HYDROGRAPH AT STATION s2e

TOTAL RAINFALL = 3.13, TOTAL LOSS = 1.51, TOTAL EXCESS = 1.62

PEAK FLOW

- {CFS)

- 32.

195 KK

TIME MAXIMUM AVERAGE FLOW
6-HR 24 -HR 72-HR 9.97-HR
(HR)
(Crs)
4.17 6. 3. 3. 3.
{INCHES) 1.608 1.61¢ 1.616 1.616
{AC-FT) 3. J. 3. 3.
CUMULATIVE AREA = .03 sQ M1

besscarsnnnben
. .
¢ CP2E *
. .

AT SHEA BLVD, POTENTIAL DETENTION BASIN SITE S

a7,




197 HC

PEAK FLOW
. ‘CFS)
- <315,

HYDROGRAPH COMBINATION
[comMpP 2

vas

HYDROGRAPH AT STATION

TIME
6-HR
(HR)
(CFS}
4.50 378.
{ INCHES) 1.752
{AC-FT} 187.

CUMULATIVE AREA =

NUMBER OF HYDROGRAPHS TO COMBINE
‘e
e vee
CPZE

MAXIMUM AVERAGE FLOW

24-HR 72-HR 3.97-HR
229. 229, 229,
1.767 1.787 1.767
189. 189. 189,
2.01 sQ MI

————— DSS---ZWRITE Unit  71; Vers. 2: /C4/CP2E/FLOW/20FEB1995/2MIN/CALC/
----- D55---ZWRITE Unit 71; Vers. 2: /C4/CP2E/FLOW/21FEB1995/2MIN/CALC/
Shs Ne4 Eea hea Bae 4Ae AEe A4e aae aes aee 6b ses ke sea bed aee A4 Ses A KN4 40 S0e ser wEa 4ee tea
Ceereearenrnes
. .
199 KK . S2F ¢
. \
reatrreertaren
SUB-BASIN S2F
SUBBASIN RUNOFF DATA
201 BA SUBBASIN CHARACTERISTICS
TAREA . SUBBASIN AREA
PRECIPITATION DATA
15 pB STORM 3.13 BASIN TOTAL PRECIPITATION
15 pl INCREMENTAL PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 00 .00 .00 .00 .00 00
.00 .00 .00 00 .00 .00 .00 00 .00
.00 .00 .00 00 .00 .00 00 00 00
.00 .00 .00 00 .00 .00 .00 .00 .00
a0 .00 .00 00 00 .00 .00 .00 00
.00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00
.01 .01 .01 .01 .01 .01 .01 .01 .01
.01 .01 .01 .01 .01 .03 .03 .03 .03
.03 .03 .03 .04 .04 .04 .04 .04 .04
.02 .02 .02 .02 .02 .02 .02 .01 .01
.01 .01 .01 .01 .0l .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 00 .00 .00 .00 .00 .00
202 G GREEN AND AMPT LOSS RATE
STRTL .10 STARTING LOSS
DTH .25 MOISTURE DEFICIT
PSIF 4.30 WETTING FRONT SUCTION
XKSAT .40 HYDRAULIC CONDUCTIVITY
RTIMP 15.00 PERCENT IMPERVIOUS AREA
203 uc CLARK UNITGRAPH
™ .22 TIME OF CONCENTRATION
R .32 STORAGE COEFFICIENT
204 UA ACCUMULATED-AREA VS. TIME, 11 ORDINATES
.0 5.0 16.0 30.0 65.0 77.0 B4.0 90.0 94.0
100.0
ves
UNIT HYDROGRAPH PARAMETERS
CLARK  TC= .22 HR, R= .32 HR
SNYDER TP=  .l6 HR, CP= .38
UNIT HYDROGRAPH
S4 END-OF-PERIOD ORDINATES
1. 3. 7. 1. 1. 1. 11. 10 9. 8
7. 7. 6. 5. S. 4. 4. 3 3. 3
3. 2. 2. 2. 2. 2. 1. 1 1. 1
1. 1. 1. 1. 1. 1. 0. 0 0. 0
0. 0. 0. a. 0. 0. 0. 0 0. 0
0. 0. 0. 0.
ias ‘e ces aes vee
HYDROGRAPH AT STATION S2F
TOTAL RAINFALL = 3.13, TOTAL LOSS = 1.60, TOTAL EXCESS = 1.53
PEAK FLOW TIME MAXIMUN AVERAGE FLOW
6-HR 24-HR 72-HR 9.97-HR
+  (CFs) (HR)
(CFS}
+ 9. 4.10 1. 1. 1. 1.
( INCHES! 1.519 1.523 1.523 1.523
(AC-FT) i, 1. 1. 1.

97.




CUMULATIVE AREA = .01 s5Q MI

Creereraraanae
. .
206 KK . RCPF *
. .

bearrrasrarene

HYDROGRAPH ROUTING DATA

207 RS STORAGE ROUTING
NSTPS 2 NUMBER OF SUBREACHES
ITYP FLOW TYPE OF INITIAL CONDITION
RSVRIC -1.00 INITIAL CONDITION
X .00 WORKING R AND D COEFFICIENT
208 RC NORMAL DEPTH CHANNEL
ANL .035 LEFT OVERBANK N-VALUE
ANCH .030 MAIN CHANNEL N-VALUE
ANR .035 RIGHT OVERBANK N-VALUE
RLNTH 1144. REACH LENGTH
SEL .0105 ENERGY SLOPE
ELMAX .0 MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION
CROSS-SECTION DATA
~-- LEFT OVERBANK --- + ------ MAIN CHANNEL ------- + ==~ RIGHT OVERBANK ---
210 RY ELEVATION 1.00 1.00 .00 1.00 2.00 2.50 2.50 2.50
209 RX DISTANCE .00 10.00 15.00 35.00 50.00 65.00 B80.00 90.00
ree
COMPUTED STORAGE-OUTFLOW-ELEVATION DATA
STORAGE .00 .01 .02 .05 .09 .14 .20 .28 .J8
OUTFLOW .00 .17 1.10 3.25 7.01 12.71 20.66 31.17 42.19
ELEVATION .00 .13 .26 .39 .53 ! .66 .79 .92 1.0%
STORAGE .04 .78 .93 1.08 1.24 1.41 1.59 1.78 1.98
QUTFLOW 87.07 115.90 148.98 186.134 228.02 274.10 319.07 Jeg. 40 423.75
ELEVATION 1.32 1.45 1.58 1.71 1.84 1.97 2.11 2.24 2.37
cae cee ten ces * ”;‘
HYDROGRAPH AT STATION RCPF
PEAX FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 9.97-HR
. {CFS) (HR}
(CFS)
. 9. 4.20 1. 1. 1. 1.
( INCHES) 1.517 1.523 1.523 1.523
{AC-FT) 1. 1. 1. 1.
PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 9.97-HR
+ {AC-FT) {HR)
0. 4.17 0. 0. 0. 0.
PEAK STAGE TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR T2-HR 9.97-HR
- (FEET (HR}
.57 4.20 .18 -1 211 .11
CUMULATIVE AREA = .01 sQ MI

BN NBA MR 0N AR AAE 408 BEA PEY SEA GER RRE PEE AAE A0K KR KON RAP 20Q kb NER GGk HAr wRE drr R a0 e

Arercrntarerey

. .
211 KK . s2¢ ¢
. .

rrearrnsrreves

SUB-BASIN S2G
SUBBASIN RUNOFF DATA

213 BA SUBBASIN CHARACTERISTICS
TAREA .19 SUBBASIN AREA

PRECIPITATION DATA

iS5 PB STORM 3.1) BASIN TOTAL PRECIPITATION

15 pI INCREMENTAL PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .co .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00
00 00 00 00 .00 00 00 00 00
00 00 .00 .00 00 00 00 .00 00

.50
62.48
1.18

2.20
485.27
2.50




.03 .03 .03 04 .04 .04 04
.02 .02 .02 .02 .02 .02 02
.0t .01 .01 .ol .01 .00 .00
.00 .00 .00 .00 .00 .00 .00
.00 .00 00 .00 .00 .00 .00
.00 .00 00 .00 .00 .00 .00
00 .00 00 .00 .00 .00 .00
214 LG GREEN AND AMPT LOSS RATE
STRTL .15 STARTING LOSS
OTH .25 MOISTURE DEFICIT
PSIF 4.)0 WETTING FRONT SUCTION
XKSAT .40 HYDRAULIC CONDUCTIVITY
RTIMP 20.00 PERCENT [MPERVIOUS AREA
215 uc CLARK UNITGRAPH
T .40 TIME OF CONCENTRATION
R .28 STORAGE COEFFICIENT
2le UA ACCUMULATED-AREA VS. TIME, 11 ORDINATES
.0 3.0 5.0 8.0 12.0 20.0 43.0 °
100.0
e
UNIT HYDROGRAPH PARAMETERS
CLARK ™= .40 HR, R= .28 HR
SNYDER  TP= .34 HR. ce= .77
UNIT HYDROGRAPH
52 END-OF-PERIOD ORDINATES
5. 14. 21. 29 40. 60. 109. 191,
279. 26). 239 212. 188. 167, 148. 131.
9. 81. 72. 64. S6. 50, 44. 39.
27. 24. 21 19. 17. 15. 13. 12.
8. 7. 6. 6. 5. 4. 4. 4.
2 2.
ces “he ‘ee e ee
HYDROGRAPH AT STATION S26G
TOTAL RAINFALL = 3.l3, TOTAL LOSS = 1.52, TOTAL EXCESS = 1.61
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 9.97-HR
+ (CFS) (HR)
(CFS}
- 228. 4.23 32. 20. 20. 20.
( INCHES) 1.597 1.602 1.602 1.602
(AC-FT) le. 16. 16. 16.
CUMULATIVE AREA = .19 sQ MI
N0a aae a8 Cab sa4 aMe S4e Aen ek eEb HAe See RaR €46 aea ebe E88 See aal Aat et ks
N
searenerranaee
. .
218 KK . cel ¢
. .
ietrteeesttanna
AT 44TH STREET INTERSECTION
220 HC HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
can
vee eee ces Y es
HYDROGRAPH AT STATION cPl
PEAK FLOW TIME MAX IMUM AVERAGE FLOW
6-HR 24 -HR 72-HR 9.97-HR
+ {CFS} {HR}
{CFS)
. 237. 4.2 34. 20. 20. 20.
(INCHES) 1.593 1.599 1.599 1.599
(AC-PT} 17. 17. 17. 17.
CUMULATIVE AREA = .20 SQ MI
Baa rEE @0 FEd tadd eRd G E Nar wRR PR ARG 2R E MRS SRR 2k HAE ARk kRN MR A 20N Fhe e
ves
rearssresenane
. .
221 KK * RCP2G °*
. .
thbestarebenan
HYDROGRAPH ROUTING DATA
222 RS STORAGE ROUTING

NSTPS S NUMBER Of SUBREACHES
ITYP FLOW TYPE OF INITIAL CONDITION
RSVRIC -1.00 INITIAL CONDITION

X .00 WORKING R AND D COEFFICIENT

.04 .04
.0l .01
.00 .00
00 .00
00 .00
.90 .00
.00 .00
715.0 90.0
259. 283,
lle. 103,
35. 31.
10. 9.
3. 3.
S0t 2sa was 2ee aes aaa
ten aee sas das et ene

6.0




NORMAL DEPTH CHANNEL

t
[
e
bl
]

ANL .035 LEFT OVERBANK N-VALUE
ANCH .030 MAIN CHANNEL N-VALUE
ANR .035 RIGHT OVERBANK N-VALUE
RLNTH 3J088. REACH LENGTH
SEL .0123 ENERGY SLOPE
ELMAX .0 MAX. ELEV. FOR STORAGE/QUTFLOW CALCULATION
CROSS-SECTION DATA
--- LEFT OVERBANK --- + ------ MAIN CHANNEL ------- + --- RIGHT OVERBANK ---
225 RY ELEVATION 1.10 1.00 1.00 .00 1.00 1.00 1.10 2.00
224 RX DISTANCE .00 40.00 60.00 80.00 125.00 130.00 140.00 155.00

see

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA

STORAGE .00 .03 .10 .23 .41 .64 .92 1.25 .63 2.07
QUTFLOW .00 .28 1.77 5.21 11.21 20.38 33.10 49.93 71.29 97 .60
ELEVATION .00 .11 .21 .32 .42 .53 B 74 .84 .5
STORAGE 2.69 3.70 4.75 5.83 6.91 8.01 9.12 10.2 11.38 12.54
OUTFLOW 129.26 184.71 254.83 337.19 430.87 535.29 650.00 774.70 909.12 1053.04
ELEVATION 1.05 1.1e 1.2¢ 1.37 1.47 1.58 1.68 1.79 1.89 2.00

cas vea ses tee cee

HYDROGRAPH AT STATION RCP2G

PEAK FLOW TIME MAX IMUM AVERAGE FLOW
b -HR 24-HR 72-HR 9.97-HR
+ {CFs) {HR)
(CFS)
+ 224. 4.43 34. 20. 20. 20.
LINCHES) 1.591 1.599 1.599 1.599
(AC-FT) 17. 17. 17. 17.
PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 9.97-HR
+ (AC-FT) LHR}
1. 4.43 0. 0. 0. 0.
PEAK STAGE TIME MAXIMUM AVERAGE STAGE
8 -HR 24 -HR 72-HR 9.97-HR
- (FEET! tHR)
1.22 4.43 .46 .30 .30 .30
CUMULATIVE AREA = .20 sQ M1

dtecrsainaanaan
0 .
226 KK * 52H *
. .

secsrertarcans

SUB-BASIN S2H
SUBBASIN RUNOFF DATA

228 BA SUBBASIN CHARACTERISTICS
TAREA .05 SUBBASIN AREA

PRECIPITATION DATA

15 PB STORM 3.13 BASIN TOTAL PRECIPITATION
15 pPI INCREMENTAL PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
00 .00 .00 .00 .00 .00 00 00 00 00
00 0o .00 .00 oo .00 00 00 00 00
0l .01 .0l .01 01 .01 0l 0l 01 0l
0l .01 .01 01 .01 03 .03 03 03 03
03 .03 03 .04 .04 04 04 04 .04 04
.02 .02 02 02 .02 .02 02 0l 0] 0l
.01 .01 01 01 01 .00 0o 00 00 00
.00 .00 00 oo .00 .00 oo 00 0¢ 00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
229 LG GREEN AND AMPT LOSS RATE
STRTL .10 STARTING LOSS
DTH .28 MOISTURE DEFICIT
PSIF 3.20 WETTING FRONT SUCTION
XKSAT .49 HYDRAULIC CONDUCTIVITY
RTIMP 15.00 PERCENT IMPERVIOUS AREA
210 uc CLARK UNITGRAPH
T .16 TIME OF CONCENTRATION
R .20 STORAGE COEFFICIENT
231 UA ACCUMULATED-AREA VS. TIME, 11 ORDINATES
0 5.0 16.0 30.0 §5.0 77.0 B4.0 90.0 94.0 97.0

100.0




TOTAL RAINFALL

PEAK FLOW
{CFS)

+

bb .

2es

233 KK

234 HC

PEAK FLOW
+ (CFS)

250.

+

235 KK

RS

236

237 RC

239
238

UNIT HYDROGRAPH PARAMETERS

CLARK  TC= .16 HR, R= .20 HR
SNYDER  TP= .1l HR, cp= .39
UNIT HYDROGRAPH
J4 END-OF-PERIOD ORDINATES
12. 60. 101. 106. 101. 89. 75. 63. S3.
38. 32. 27. 23. 19. 16. 14. 12. 10.
7. 6. 5 4. 3. 3. 2. 2. 2.
1 1. 1 1.
ves ver e vee
HYDROGRAPH AT STATION S2H
= 3.13, TOTAL LOSS = 1.66, TOTAL EXCESS = 1.47
TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 9.97-HR
(HR)
(CFS)
4.03 8. S. 5. .
{ INCHES) 1.459 1.461 1.461 1.461
(AC-FT) 4. 4. 4. 4.
CUMULATIVE AREA = .05 SQ M1
P oEhe ees waw AEE SEE R A4E e eea eee Sea 4es Ea4 ke eee ces eab 4as seh tea aes wes
Cetieeraaaiaan
. .
. cp2 ¢
Ceiedacasinaes
HYDROGRAPH COMBINATION
1C0MP 2 NUMBER OF HYDROGRAPHS TO COMBINE
e
‘e ‘e s cee
HYDROGRAPH AT STATION cpP2
TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 9.97-HR
{HR)
(CFS)
4.40 4l. 25. 25. 25.
{ INCHES) 1.563 1.571 1.571 1.571
(AC-FT) 21. 21. 21. 21.
CUMULATIVE AREA = .25 sQ M1
4 een ede ase aea N6s G Ees 66 SRE SRS Sae Ree Eed AEA BEs 4ee eae tea eab 44E aen ass
Ciberesanneens
. .
. RCP2 *
. .
Cebeenrrrieann
HYDROGRAPH ROUTING DATA
STORAGE ROUTING
NSTPS 2 NOMBER OF SUBREACHES
ITYP FLOW TYPE OF INITIAL CONDITION
RSVRIC -1.00 INITIAL CONDITION
X .00 WORKING R AND D COEFFICIENT
NORMAL DEPTH CHANNEL
ANL .035 LEFT OVERBANK N-VALUE
ANCH .030 MAIN CHANNEL N-VALUE
ANR .035 RIGHT OVERBANK N-VALUE
RLNTH 1160. REACH LENGTH
SEL .0138 ENERGY SLOPE
ELMAX .0 MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION
CROSS-SECTION DATA
--- LEPT mmm e e MAIN CHANNEL ------- + --- RIGHT OVERBANK
ELEVATION 5.50 4.50 2.50 .50 .00 .50 2.50
DISTANCE .00 45.00 55.00 75.00 80.00 85.00 93.00 10
cen
COMPUTED STORAGE-OUTFLOW-ELEVATION DATA
STORAGE .00 .02 .09 .19 .32 .49 .68 .91
OUTFLOW .00 1.34 8.81 25.62 52.49 90.93 142.4 208.35
ELEVATION .00 .29 .58 .87 1.16 1.45 1.74 2.0)
STORAGE 1.76 2.09 2.44 2.80 3.19 3.59 4.02 4.54
OUTF LOW 534.08 690.53 866.07 1061.04 1275.77 1510.62 1759.78  2042.44
ELEVATION 2.89 3.18 3.47 3.7¢ 4.05 4.34 4.63 4.92

4.50
¢.00

1.16
290.10
2.32

S.16
2364 .36
5.21

196.
2

5.
2727.

.45

.61

89

.50




-

S

‘' WARNING **'* MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN
THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS.
(USE A LONGER REACH.)

THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE

X3 eae

HYDROGRAPH AT STATION RCP2
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
b-HR 24-HR 72-HR 9.97-HR
(CF5) (HR)
(CFS)
249. 4.43 4. 25. 25. 25.
{ INCHES) 1.563 1.571 1.571 1.571
(AC-FT) 21. 21. 21. 21.
PEAK STORAGE  TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-KR 9.97-HR
(AC-FT) {HR)
1. 4.43 0. 0. 0. 0.
PEAK STAGE  TIME MAXIMUM AVERAGE_STAGE
6-HR 24-HR 72-HR 9.97-HR
[FEET) {HR
217 4.43 .77 .49 .49 .40
CUMULATIVE AREA = .25 5Q M1
240 KK . s27 ¢
. .
SUBBASIN RUNOFF DATA
241 BA SUBBASIN CHARACTERISTICS
TAREA .02 SUBBASIN AREA
PRECIPITATION DATA
15 B STORM 3.1) BASIN TOTAL PRECIPITATION
15 p1 INCREMENTAL PRECIPITATION PATTERN
00 . .00 .00 .00 .00
.00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00
.00 .00 .00 00 .00 .00
.00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00
.01 .01 .01 .01 .01 .01
.01 .01 .01 .01 .01 .03
.03 .03 .03 .04 .04 .04
.02 .02 .02 .02 .02 .02
.01 .01 .01 .01 .01 .00
.00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00
.00 -00 .00 .00 .00 .00
242 6 GREEN AND AMPT LOSS RATE
STRTL .10 STARTING LOSS
DTH .25 MOISTURE DEFICIT
PSIF 4.30 WETTING FRONT SUCTION
XKSAT .40 HYDRAULIC CONDUCTIVITY
RTINP 20.00 PERCENT IMPERVIOUS AREA
24) uc CLARK UNITGRAPH
S .28 TIME OF CONCENTRATION
R .2} STORAGE COEFFICIENT
244 UA ACCUMULATED-AREA VS. TIME, 11 ORDINATES
.0 . 16.0 30.0 65.0 77.0
100.0
“e
UNIT HYDROGRAPH PARAMETERS
CLARK  TC= .28 HR, R=
SNYDER TP= .16 HR, CP=
UNIT HYDROGRAPH
40 END-OF-PERIOD ORDINATES
2. 9. 21. 35. 40. 39. 7.
23. 20. 17. 15. 13. 11. 10.
5. 5. 4. 3. 3. 3. 2.
1. 1. 1. 1. 1. 1. 1.
Y ves vee aee
HYDROGRAPH AT STATION 527
TOTAL RAINFALL =  J.1), TOTAL LOSS =  1.51, TOTAL EXCESS =  1.62
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 9.97-HR
(CFS) (HR)

{CFs}

84.0

.23 HR
.44

w

[-X XY 7S

2790,

90.

TO

-
ON -~

2727,

.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.01 .01
.03 .03
.04 .04
.01 .01
.00 .00
.00 .00
.00 .00
.00 .00
.00 oo
94.0 7.0 -

27.

6.

1.

0.




- 30.

YY)

246 KK

248 HC

PEAK FLOW

- (CF5}

+

+

+

+

4.10

see

4.

(INCHES) 1.613
2.

(AC-FT)

CUMULATIVE AREA =

Cee van Gus 4ee ses

4tesceserntacan

cP3

Cdssararaanans

HYDROGRAPH COMBINATION
ICOMP 2

TIME

{HR)

OPERATION

HYDROGRAFH

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

3 COMBINED

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

J COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

AT

AT

AT
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