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SECTION 1.1 
HEC-1 ANALYSIS 

Case 1: Existing Land Use Conditions Analysis 

Data Input File Name: 49Cl.dat 
Data Output F i l e  Name: 49Cl.out 



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

* * 
* FLOOD HYDROGRAPH PACKAGE (HEC-1) * 
.t FEBRUARY 1 9 8 1  * 
n REVISED 30 OCT 8 1  * 
* * 
* RUN DATE22-MAR-90 TIME14:43:59 * 
* * 
.......................................... 

X X ~ X X X X X  X 
X  X X  X  X  XX 

X  X X  X  X 

xuxa.x XXXX X  xxxxx X  

X  X X  X X  

X  X X  X  X  X  

X  XXXXXXXXXXXXX XXX 

* U.S. ARMY CORPS OF ENGINEERS * 
* THE HYDROLOGIC ENGINEERING CENTER * 
* 609  SECONO STREET * 
* DAVIS, CALIFORNIA 95616 * 
* (916)  440-3285 OR (FTS) 448-3285 * 
* * 

TBIS ?ROGZ4?4 XPLACES ALL PREVIOUS VSXSIONS OF HEC-1 !WOW AS S C 1  (JAN 7 3 ) .  HEClGS, HEClDB, AVD HEC1KW. 

TFS DECINITIOXS OF VARIABLES -RTIM- AUZ) -RTIOR- HAVE CSANGED EROM THOSE USED YITH THE 1973-STYLE INPUT STRUCTURE. 
-..- 
A ~ Z  DEFINITION OF -AMSLY- ON ?...-CAW W A S  CXLYGED VITB REVISIONS DATED 2 8  SET 81.  SEE SEPTEBER 1981 IXPUT 

DESCXIPTION FOR NEW DEFINITIONS. 

HEC-1 IhiUT PAGE 1 

LINE 

ID BUCHANAN WASH STUDY - CITY OF PHOENIX INDEX NO. ST-886382 

ID CASE I EXISTING CONDITIONS ANALYSIS 

ID 100 YR, 2 4  HOUR STORM EVENT 

I T  5 288 

I0 5 

IN 30 

"DIAGRAM 

SUB1 

RUNOFF EROM SUBBASIN NO. 1 

0.77 

86  86  

4.13 

0 . 0  0 .005  0 .009  0.010 0 .013  0.019 0 .021  0 . 0 2 8  0.032 0.044 

0.057 0.100 0.660 0.745 0.776 0.800 0 .816  0.830 0 .840  0.850 

0 .861  0 .868  0.878 0 .884 0 . 8 9 1  0.900 0 .905  0 .912  0 .919  0 .923  



LINE 

PC 0.930 0.934 0 . 9 3 9  0.944 0.950 0.958 0 .961  0.963 0 .969  0.971 

PC 0.974 0.979 0 . 9 8 1  0 .985  0.989 0.991 0 .993  0.996 1 . 0 0 0  

UK 1200 0.008 0 .130  97 

UK 600 0.070 0 .150  3 

RK 6000 0.0077 0.070 0.44 TRAP 1 0  1 0  

RK 2900 0.0066 0 .050  TRAP 1 2  4 

SUBlA 

RUNOFF FROM SUBBASIN NO. 1A 

0 .37  

8 5  

1200 0 . 0 0 8  0 .130  100 

400 0 .113  0 .010  0.020 TRAP 2 1 0  

6100 0.010 0 .070  0.36 TRAP 1 0  1 0  

350 0 .006  0 .050  TRAP 1 2  4 

corn1 
XM COMBINATION OF SUB1 AND SUBlA 

HC 2 

ROUTE1 

KM ROUTE TO CONELUENCE OF SUB2 AND SUB2A 

RK 2350 0 .003  0 .050  TRAP 1 3  

ICC SUB2 

KM RUNOFF FROM SUBBASIN NO. 2 

BA 1 . 3 9  

LS 86  86  

UK 1100 O.OC8 0.130 99 

LX 600 0.070 0.150 1 

RK 15700 0 .0075  0 .070  1.37 TRAP 1 0  10  

RK 750 0.0027 0.050 TRAP 1 3  4 

KK SUB2A 

KM RUNOFF FROM SUBBASIN NO. 2A 

BA 0.50 

LS 80  

1400 0 . 0 0 8  0 .130  100 

RK 5750 0 .015  0 .070  0.49 TRAP 1 0  10  

KEC-1 INPUT 

RK 500 0.0026 0.050 TRAP 1 3  4 

KK COMB2 

KM COMBINATION OF ROUTE1, SUB2 AND S U B U  

HC 3 

KK ROUTE2 

KM ROUTE TO CONFLUENCE OF SUB3, SUB3A AND SUB3B 

RK 3200 0.0028 0 .050  TRAP 1 7  
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LINE 

SUB3 

RUNOFF FROM SUBBASIN NO. 3 

0.58 

80 80 

700 0.044 0.130 87 

500 0.090 0.150 1 3  

6300 0.0143 0.070 0.57 TRAP 10  

2700 0.0022 0.050 TRAP 1 7  

SUB3A 

RUNOFF EROM SUBBASIN NO. 3A 

0.68 

86 86 

1800 0.008 0.130 80 

500 0.010 0.130 20 

12000 0.0073 0.070 0.65 TBXP 10  1 0  

650 0.0015 0.050 TRAP 17  4 

KK SUB3B 

lU4 RUNOFF EROM SUBBASIN NO. 3B 

BA 0.46 

LS 82 

LX 1000 0.008 0.13 100 

X 400 7.500 0 .15  0.02 TRAP 5 : 0 

iLY 6800 0.023 0.13 TRAP : 0 3 

COMB3 

KM COMBINATION OF ROUTE2, SUB3, SUB3A AND SUB3B 

HC 4 

KK ROUTE3 

KM ROUTE TO AREA 5 (TRIPLE 66" DIA RCP AT C.A.P. ) 

RK 4800 0.0063 0.050 TRAP 20 4 

SUB4 

RUNOFF FROM SUBBASIN NO. 4 

0.72 

86 86 

650 0.015 0.130 94 

500 0.080 0.150 6 

9900 0.0076 0.070 0.24 TRAP 10  10  

3600 0.0072 0.050 TRAP 20 4 

HEC-1 INPUT 

KK SUB4A 

KM RUNOFF FORM SUBBASIN NO. 4A 

BA 0.57 

LS 84 84 
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LINE ID.. . 

2000 0 .010  0 . 1 5  70 

1200 0 .015  0 .15  30 

4500 0.013 0.070 0.46 TRAP 1 0  5 

2600 0 . 0 0 8  0.050 TRAP 20 4 

SUB9 

RUNOFF FROM SUBBASIN NO. 9 

3 . 1 2  

87 87 

950 0.0087 0.130 95 

500 0.0600 0.150 5 

25100 0.0078 0.070 2 .45  TRAP 1 0  5 

2600 0.0023 0.050 TRAP 20  4 

SUB5 

COMBINATION OF RUNOFF ABOVE CAP CROSSING 

4 

REs5 

RESERVOIR STORAGE AT SUBBASIN NO. 4 

1 STOR 0 .0  

0 0 . 1 1  7 . 7 1  30.60 79.48 164 .73  293.46 

1493  1496  1500 1502 1504 1506 1508  

0 I 5 3  420 480 731  887 1019  

1430 

1493  1495.75 1498.0 1498.5 1500.0 1502 1504 

1912  

SUB6 

RUNOFF FROM SUBBASIN NO. 6 

0 .43  

95 95 

800 0.010 0.13 37 

550 0 . 0 4  0 .15  63 

4500 0.078 0.070 0.13 TRAP 1 0  3 

1 0  0.008 0.050 TRAP 24 2 

RES6 

RESERVOIR STORAGE AT SUBBASIN NO. 6 

1 STOR 0 .0  

0 2 . 9 8  10 .59  23.57 41.57 70.00 

1504 1506  1508  1510 1512 1514 

0 0 99 .1  424.9 1118.7 2309 .3  

1504 1506  1508  1510 1512 1514 

HEC-1 INPUT 

XX COMB6 

KM COMBINE HYDROGRAPHS AT CULVERT OUTLET 

HC 2 
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1 3 9  KK ROUTE4 

140 KM ROUTE FROM COMB6 TO COMB7 

1 4 1  RK 4030 0.0044 0 .055  TRAP 25  

SUB7 

RUNOFF FROM SUBBASIN NO. 7 

0 . 3 9  

90 90 

800 0.007 0.130 54 

400 0.100 0 .150  46 

3000 0.117 0.070 0.23 TRAP 10  

1580 0.0038 0 .055  TRAP 25  

150 KK COMB7 

1 5 1  KM COMBINATION OF COMB6 AND SUB7 

152 HC 2 

153  KK ROUTE5 

154 KM ROUTE COMB7 TO COMB8 

155  RK 7200 0.005 0 .055  TRAP 28 

SUB 8 

RUNOFF FROM SVBBASIN NO. 8 

1 . 3  

9 5  85  

1100 0.009 0.13 91  

500 0.050 0 .15  9 

7700 0.0058 0.070 0.52 TRAP 10  1 0  

3900 0.0046 0.055 TRAP 28 2 

KK COMB8 

KM COMBINATION OF SUB8 AND ROUTE7 

HC 2 

ZZ 

SCHEMATIC DIAGRAM OF STREAM NETWORK 

INPUT 

LINE (V) ROUTING (--->) DIVERSION 

NO. ( . ) COhiECTOR (<---) RETURN OF DIVERTED FLOW 



SUBS. ................................... 
v 
v 

112 RE S5 



1 4 2  SUB7 

1 5 0  COMB7. ........... 
v 
v 

1 5 3  ROUT E 5  

1 5 6  SUB8 

(***) RUNOFF ALSO COMPUTED AT THIS  LOCATION 

* * * * * *~ , * * .v , t * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

* * 
* FLOOD HYDROGRAPH PACKAGE (HEC-1) * 
rc FESRUARY 1 9 8 1  * 
* REVISED 3 0  OCT 81 * 
* * 
* RUN DATE32-MAR-90 T I E 1 4 :  4 3 :  5 9  * 
t * 
************t*>*************************** 

BUCHANAN WASH STUDY - CITY OF PHOENLX I N D M  NO. S T - 8 8 6 3 8 2  

CASE I M I S T I N G  CONDITIONS ANALYSIS 

1 0 0  YR. 2 4  HOUR STORM EVENT 

OUTPUT CONTROL VARIABLES 

IPRNT 5 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 

Q s a  0 .  HYDROCRAPH PLOT SCALE 

HYDROGRAPH TIME DATA 

NMIN 5 MINUTES I N  COMPUTATION INTERVAL 

IDATE 1 0 STARTING DATE 

I T I M E  0 0 0 0  STARTING TIME 

NQ 2 8 8  NUMBER OF EYDROGRAPH ORDINATES 

NDDATE 1 0 ENDING DATE 

NDT IME 2 3 5 5  ENDING TIME 

* 3. S . AFLYY CORTS OF EXGIhTERS * 
* THE HYDROLEIC ENGINEERING CENTER * 
* 6 0 9  SECOND STREET * 
* iJ.4VIS. CALIFO7.NIA 9 5 6 1 6  * 
* ( 9 1 6 )  4 4 0 - 3 2 8 5  OR ( F T S )  4 4 8 - 3 2 8 5  * 
* * 

COMPUTATION INTERVAL 0 . 0 8  HOURS 

TOTAL TIME BASE 2 3 . 9 2  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 FAARENHEIT 

*** WARNING *** MODIFIED PULS ROUTING MAY BE W R I C A L L Y  UNSTABLE FOR OUTFLOWS BETWEEN 0 .  TO 1 8 3 .  

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

T H I S  CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

RUNOFF SUMMARY 

FLOW I N  CUBIC FEET PER SECOND 

TIME I N  HOURS, AREA I N  SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF 

OPERAT ION STATION FLOW PEAK AREA STAGE MAX STAGE 

6-HOUR 24-HOUR 72-HOL12 

ROUTED TO 

ROUTE1 

HYDROGRAPH AT 

HYDROGRAPH AT 

SUB 2A 2 2 7 .  6 . 9 2  

3 COMBINED AT 

COMB2 1 5 9 2 .  6 . 9 2  5 9 0 .  

ROUTED TO 

ROUTE2 1 5 8 6 .  7 . 0 8  5 9 1 .  

HYDROGRAPH AT 

SUB3 5 2 0 .  6 . 3 3  9 5 .  

HYDROGRAPH AT 

SUB 3A 

HYDROGRAPH AT 



SUB 3B 269. 6.67 

4 COMBINED AT 

ROUTED TO 

ROUTE3 2242. 7.08 889. 

HYDROGRAPH AT 

SUB4 381. 6.67 143. 

HYDROGRAPH AT 

SUB 4A 291. 6.67 106. 

HYDROGRAPH AT 

SUB9 1442. 7.00 636. 

4 COMBINED AT 

ROUTEC TO 

ROUTED TO 

HYDROGRAPH AT 

SUB7 619. 6.00 101. 

2 COMBINED AT 

COMB7 1540. 6.67 1381. 

ROUTED TO 

ROUTES 1511. 7.00 1375. 

HYDRCGRAF'H AT 

SUB8 708. 6 .83  248. 

2 COMBINED AT 

COMB8 2202. 6.92 1605. 



SECTION 1.2 
HEC-1 ANALYSIS 

Case 2: Future Land Use Conditions Analysis 

Data Input File Name: 49C2.dat 
Data Output File Name: 49C2.out 



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

....................................... 
* * 
* FLOOD HYDROGRAPH PACKAGE (HEC-1) * 
t FEBRUARY 1 9 8 1  * 
* REVISED 30 OCT 8 1  * 
* * 
* RUN DATE 1-JUL-89 TIME14:37: 24 * 
* * 
......................................... 

* * 
* U. S . ARMY CORPS OF ENGINEERS * 
* THE HYDROLOGIC ENGINEERING CENTER * 
* 6 0 9  SECOND S-T * 
* DAVIS, CALIFORNIA 95616 * 
* (916) 440-3285 OR (FTS) 448-3285 * 
* * 
....................................... 

THIS PRC)GRL.rl REPLACES ALL PREVIOUS VEXSIONS OF HEC-1 KVOWN AS HECl (JAY 7 3 ) ,  HEClGS, HECIDB, AND EIEClKW. 

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

TH!2 CEFIXITION OF -AM=- ON RM-CARD WAS CHA!VGED WIT9 R3VISIONS DATED 2 8  SEP 81.  SEE SEPTEMSER 1981 INPL'T 

DESCRIPTION FOR NEW DEFINITIONS. 

HEC-1 INPUT PAGE 1 

LINE 

ID BUCHANAN WASH STUDY - CITY OF PHOENIX INDEX NO. 51-886382 

ID CASE I1 FUTURE LAND USE ANALYSIS 

ID 100 YR, 2 4  HOUR STORM EVENT 

I T  5 288 

I0 5 

IN 3 0 

"DIAGRAM 

SUB1 

RUNOFF FROM SUBBASIN NO. 1 

0.394 

90 98 

4 .13  

0 .0  0 .005  0.009 0 ,010  0.013 0.019 0.021 0 . 0 2 8  0 .032  0.044 

0.057 0.100 0.660 0 , 7 4 5  0 .776  0.800 0.816 0 .830  0 .800  0.850 

0 .861  0.868 0 . 8 7 8  0.884 0 . 8 9 1  0.900 0 .905  0 .912  0.919 0.923 



LINE 

PC 0.930 0.934 0 .939  0.944 0.950 0.958 0 . 9 6 1  0 .963  0 .969  0.971 

PC 0.974 0.979 0 . 9 8 1  0.985 0.989 0.991 0.993 0 . 9 9 6  1 . O O O  

UK 1200 0.008 0 .130  41 

UK 600 0.070 0 .150  59 

RK 6000 0.0077 0 .070  0.44 TRAP 1 0  1 0  

RK 2900 0.0066 0.050 TRAP 1 2  4 

SUBlA 

RUNOFF FROM SUBBASIN NO. L4 

0.184 

9 1 98 

1200 0.008 0.130 24 

600 0 .070  0.150 76 

400 0.113 0.010 0.020 TRAP 2 1 0  

6100 0 .010  0 .070  0.18 TRAP 1 0  1 0  

350 0.006 0 .050  TRAP 1 2  4 

KK COMB1 

M COMSINATION OF SUB1 AND SUBlA 

HC 2 

KK ROUTE1 

KM ROUTE TO CONFLUENCE OF SUB2 AND SUB% 

Ri( 2350 0 .003  0.C50 T U P  1 3  

SUB2 

RUNOFF FROM SUBSASIN NO. 2 

0.659 

8 9  98 

1100 0 . 0 0 8  0 .130  44 

600 0.070 0.150 56 

15700 0.0075 0.070 0.65 TRAP 1 0  1 0  

750 0.0027 0 .050  TRAP 1 3  4 

HEC-1 INPUT 

SUB2A 

RUNOFF FROM SUBBASIN NO. 2A 

0.246 

8 9 98 

1400 0 . 0 0 8  0.130 34 

600 0.070 0.150 66 

5750 0 .015  0 .070  0.23 TRAP 1 0  1 0  

500 0.0026 0.050 TRAP 1 3  4 

EM COMB2 

XM COMBINATION OF ROUTE1, SUB2 AND SUB2A 

HC 3 
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LINE 

KM ROUTE TO CONFLUENCE OF SUB3, SUB3A AND SUB3B 

RK 3200 0 .0028  0.050 TRAP 1 7  4 

SUB3 

RUNOFF FROM SUBBASIN NO. 3 

0.437 

87  98 

700 0.044 0 .130  57 

500 0.090 0.150 43 

6300 0.0143 0.070 0.42 TRAP 1 0  3 

2700 0.0022 0.050 TRAP 1 7  4 

SUB3A 

. RUNOFF FROM SUBBASIN NO. 3A 

0 .44  

8 9  98 

1800 0 .008  0.130 58  

500 0 .010  0.130 42 

12000 0 .0073  0.070 0 . 4 1  TRAP 1 0  10  

650 0 .0015  0.050 TRAP 1 7  4 

SUB33 

RUNOFF FROM SUBBASIN NO. 3B 

0 .472  

8 6  98 

1030 0 .  GO8 0 .13  65 

500 0 .010  0 .130  35  

400 7.500 0 . 1 5  0.02 TRAP 5 10  

6800 0 . 0 2 3  0 . 1 3  TRAP 1 0  3 

IO( c o r n 3  

l@t COMBINATION OF ROUTE2, SUB3, SW3A A t i i  SUB3B 

-'C 4 

KK ROUTE3 

KM ROUTE TO AREA 5 (TRIPLE 66" DIA RCP AT C. A.P . ) 
RK 4800 0.0063 0.050 TRAP 20 4 

HEC-1 INPUT 

SUB4 

RUNOFF FROM SUBBASIN NO. 4 

0.513 

88 98 

650 0 .015  0.130 66 

500 0.080 0.150 34 

9900 0.0076 0 .070  0.24 TRAP 1 0  10  

3600 0.0072 0.050 TRAP 20 4 
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LINE 

KM RUNOFF FORM SUBBASIN NO. 4A 

BA 0.584 

L S  8 8  98 

UK 2000 0 .010  0 .15  67 

UK 1200 0.015 0 .15  33 

RK 4500 0.013 0 .070  0.46 TRAP 1 0  

RK 2600 0.008 0 .050  TRAP 20 

SUB9 

RUNOFF FROM SUBBASIN NO. 9 

2.187 

90 

950 0.0087 0.130 56 

500 0.0600 0.150 44 

25100 0 .0078  0.070 1.72 TRAP 1 0  

2600 0.0023 0.050 TRAP 20 

KM COMBIXATION OF RUNOFF ABOVE CAP CROSSING 

HC 4 

u s 5  

E S E R V O I R  STORAGE AT SWBASIN NO. 

1 STOR 0 . 0  

0 0 . 1 1  7 . 7 1  30.60 79.48 

1493  1496 1500 1502 1504  

0 153  420 480 7 3 1  

1430 

1493 1495 .75  1498.0 1498.5 1500 .0  

1512 

SUB6 

RUNOFF T O M  SUBBASIN NO. 6 

0.436 

95 98  

800 0.010 0 . 1 3  54 

550 0 . 0 4  0 .15  46 

4500 0.078 0.070 0.13 TRAP 1 0  3 

1 0  0.008 0.050 TRAP 24 2 

HEC-1 INPUT 

KK RES6 

XM RESEXVOIR STORAGE AT SWBASIN NO. 6 

FS 1 STOR 0 .0  

SV 0 2.98 10 .59  23.57 41.57 70.00 

S E  1504 1506 1508  1510 1 5 1 2  1514 

SQ 0 0 9 9 . 1  424.9 1118 .7  2309.3 

SE 1504 1506  1508  1510 1 5 1 2  1514 
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139  KK COMB6 

140 KM COMBINE HYDROGRAPHS AT CULVERT OUTLET 

1 4 1  HC 2 

KK ROUTE4 

KM ROUTE FROM COMB6 TO COMB7 

RK 4030 0.0044 0.055 TRAP 2 5  

SUB7 

RUNOFF FROM SUBBASIN NO. 7 

0.323 

95 98 

800 0.007 0.130 50 

400 0.100 0.150 50 

3000 0.117 0.070 0.23 TRAP 1 0  

1580 0.0038 0.055 TRAP 2 5  

153 KK COMB7 
154 ItM COMBINATION OF COMB6 AND SU97 

155  HC 2 

156  ROUTE5 

157  KM ROUTE COMB7 TO COMB8 

158  RK 7200 0.005 0.055 TRAP 28 

S'JB 8 

XUNOFF FROM SUBBASIX NO. 8 

0.810 

92 98 

1100 0.009 0.13 46 

500 0.060 0 .15  54 

7700 0.0058 0.070 0.32 TRAP 1 0  1 0  

3900 0.0046 0 .055  TRAP 2 8  2 

KK c o r n 8  

KM COMBINATION OF SUB8 AND ROUTE7 

HC 2 

ZZ 

SCHEMATIC DIAGRAM OF STREAM NETWORK 

INPUT 

LINE (V) ROUTING (--->I DIVERSION 

NO. ( .) CONNECTOR (<---I RETURN OF DIVERTED FLOW 



v 
3 3 ROUT E l  



:***) RUNOFF ALSO COX'UTED AT = I S  LOCATION 
t**t****n*****4*t*****t**tn************<~**** 

* FLOOD IiYEROG2GFII FACKAGE (HTC-1) * 
v FE3WARY 1 9 8 1  * 
> XEVISEC 5 0  OCT 81 * 
4 * 

RUN EAT= 1 - J L ! - 8 9  TIME14: 3 7 :  2 4  * 
h * 
h****** * * * f~ .v**** * * * * * * * * * * * * * * * * * * * * * * * * *  

BUCHANAN WASH STUDY - CITY OF PHOENIX INDEX NO. S T - 8 8 6 3 8 2  

CASE I1 F'UTURE LAND USE ANALYSIS 

1 0 0  YR, 24 HOUR STORM EVENT 

OUTPUT CONTROL VARIABLES 

IPRNT 5 PRINT CONTROL 

I P L O T  0 PLOT CONTROL 

QsCAL 0 .  HYDROGRAPH PLOT SCALE 

HYDROGRAPH TIME DATA 

NMIN 5 MINUTES I N  COMPUTATION INTERVAL 

IDATE 1 0 STARTING DATE 

I T I M E  0 0 0 0  STARTING TIME 

NQ 2 8 8  NUMBER OF HYDROGRAPH ORDINATES 

NDDATE 1 0 ENDING DATE 

NDT IME 2 3 5 5  ENDING TIME 

* * 
* U. S.  .MY CORPS OF ENGINEERS * 
* TBE HYDROLOGIC ENGINESSNG CENTER * 
* 5 0 9  SECOND STREET * 
* DAVIS, W I F W I A  9 5 6 1 6  * 
* ( 9 1 6 )  4 4 0 - 2 2 8 5  OR ( F T S )  4 4 8 - 3 2 8 5  * 
* * 



COMPUTATION INTERVAL 0 . 0 8  HOURS 

TOTAL TIME BASE 2 3 . 9 2  HOURS 

ENGLISH UNITS 

DRAINAGE AREA SQUARE MILES 

PRECIPITATION DEPTH INCHES 

LENGTH, ELMATION FEET 

FLOW CUBIC FEET PER SECOND 

STORAGE VOLUME ACRE-FEET 

SURFACE AREA ACRES 

TEMPERATURE DEGREES FAEiRENHEIT 

*** WARNING *** MODIFIED PULS ROUTING MAY BE NUERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 0 .  TO 1 8 3 .  

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

T H I S  CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

RUNOFF SUMMARY 

now IN CUBIC FEET PER SECOND 

TIME I N  HOURS, AREA I N  SQUARE MILES 

PEAK TIME OF AVEIULCS now FOR MAXIMUM PEXIOD BASIN M A X ~ M  T I M E O F  

OPERATION STATION FLOW PEAK A2EA STAGE MAX STAGE 

6-HOUR 24-HOUR 72-HOUR 

HYDROGR4PH AT 

HYDROGRAPH AT 

SUB l A  

2 COMBINSD AT 

COMB1 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

SUB 2A 3 5 9 .  6 . 0 8  

3 COMBINED AT 

COMB2 1 4 0 5 .  6 . 2 5  

ROUTED TO 

ROUTE2 1 4 0 0 .  6 . 4 2  

HYDROGRAPH AT 

SUB3 7 9 4 .  6 . 1 7  

HYDROGRAPH AT 



HYDROGRAPH AT 

SUB 3B 445. 6 .33 

4 COMBINED AT 

COMB3 2527.  6 . 1 7  

ROUTED TO 

ROUTE3 2491. 6 . 4 2  

HYDROGRAPH AT 

SUB4 377. 6 .50  

HYDXOGRAPH AT 

SUB 4A 495. 6 .25  

HYDROGRAPH AT 

4 COMBINED AT 

ROUTED TO 

HYDROGRAPH -4T 

2 COMBINED AT 

COMB6 1547.  6 .50 1346.  

ROUTED TO 

ROUTE4 1545.  6 .67  1344.  

HYDROGRAPH AT 

SUB7 673. 6 . 0 0  105. 

2 COMBINED AT 

COMB7 1778.  6 .50  1399.  

ROUTED TO 

ROUTE5 1724.  6 .75  1392.  

HYDROGRAPH AT 



2 COMBINED AT 

'I** NORMAL END OF HEC-1 *** 



SECTION 1.3 
HEC-1 ANALYSIS 

Case 3: Major Drainage System Analysis 

Data Input File Name: 49C3.dat 
Data Output File Name: 49C3.out 



******************* , t * * * * * *n*+**  

* * 
* FLOOD HYDROGRAPH PACKAGE (HEC-1) * 
h FEBRUARY 1 9 8 1  * 
-h REVISED 30 OCT 8 1  * 
* * 
* RUN DATE 5-JUL-89 TIME09:41: 04 * 
* * 
......................................... 

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

* * 
* U.S. ARMY CORPS OF ENGINEERS * 
* THE HYDROLOGIC ENGINEERING CENTER * 
* 6 0 9  SECOND STREET * 
* DAVIS, CALIFORNIA 95 616 * 
* (916) 440-3285 OR (FTS) 448-3285 * 
* * 
....................................... 

TYIS PROGRAM REPLACES A .  PREVIOUS VERSIONS OF HEC-1 KNOW AS HECl (JAN 73) .  HEClGS, 9EC13B. AND HEC1KW. 

T E  DEFINITIONS OF VARIABLES -RTIr"S- AND -RTIOR- FAVE CHILVGED FROM THOSE USED WIT9 THE 1973-STYLE INPUT STRUCT'JLC. 

THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 25 SEP 81.  SEE SEEEMSE3 1981 INPUT 

DESCRI3TION FOR S E W  DEFINITIONS. 

HEC-1 INPUT PAGE 1 

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

ID BUCHANAN WASH STUDY - CITY OF PHOENIX INDM NO. ST-886382 

ID CASE I11 PROPOSED MAJOR SYSTM ANALYSIS 

ID 100 YR, 2 4  HOUR STORM EVENT 

I T  5 288 

I0 5 

IN 3 0 

"DIAGRAM 

SUB1 

RUNOFF FROM TRACT l/TRACT J(SUBBAS1N A) 

0 .821  

86  

4 .13  

0 . 0  0 . 0 0 5  0 .009  0.010 0.013 0.019 0.021 0 .028  0.032 0.044 

0 .057  0 .100  0.660 0 .745  0 .776  0.800 0.816 0.830 0.840 0.850 

0.861 0.868 0 . 8 7 8  0.884 0.891 0.900 0.905 0 .912  0.919 0.923 

0.930 0.934 0 .939  0.944 0.950 0.958 0.961 0 .963  0.969 0 .971  



LINE 

PC 0.974 0.979 0 . 9 8 1  0 .985  0.989 0.991 0.993 0.996 1 . O O O  

UK 1200 0.008 0.130 100 

RK 2200 0.0090 0.050 .211 TRAP 40 4 

RK 6300 0.0084 0 .050  TRAP 40 4 

KK SUB2 

KM RUNOFF FROM TRACT 5(SUBBASIN A) 

BA 0.744 

LS 86  

UK 2000 0.0015 0.130 100 

RK 4200 0.0083 0.050 TRAP 2 5  

KK SUB3 

KM RUNOFF FROM TRACT 7 

BA 1 . 0 1 9  

LS 86  86  

UK 2500 .002  . I 3 0  70 

UK 2800 .009  . I 3 0  30 

RK 6400 .0056 .050  TRAP 5 0 

SK SUB4 

iM RCNOFF FROM TRACT 8 

BA 0.573 

LS 79 

!!! lS00  .0004 . I 3 0  30 

3K 1530 . 0 1 6  . I 3 0  70 

?.K 2000 .014 .050  

KK ROUTE1 

KM ROUTE SUB4 TO SUB3 

i(It 3000 .0086 , 0 5 0  

TRAP 25  

TRAP 2 5  

KK COMB1 

KM COMBINATION OF SUB3/ SUB4 

HC 2 

HEC-1 INPUT 

4 YES 

4 YES 

KK ROUTE2 

KH ROUTE SUB3 TO SUB6 

RK 2500 .OOZE .050 TRAP 7 5  

KK SUB5 

KM RUNOFF FROM TRACT 9 

BA 0 . 1 5  

LS 7 6 76 

UK 1000 .030 . I 3 0  70 

UK 1000 .015  . I 3 0  30 

RK 1000 .020 .050  TRAP 2 5  

PAGE 2 



LINE 

KK ROUTE3 

KM ROUTE SUB5 TO SUB6 

RK 3200 .009 .050 TRAP 25  

SUB6 

RUNOFF FORM TRACT 10 

0.69 

85  85 

1500 .007 . I 3 0  70 

1000 .010 .050 30 

4500 .0070 .050 .24 TRAP 20 

1200 .0058 .050 TRAP 25  

KK COMB2 

KM COMBINATION OF SUB31 SUB51 SUB6 

HC 3 

TRAP 125 

KK SL!7 

KM RUNOFF FROM TRACT 14 

BA 1 .245  

LS 8 8  88  

UK 650 .Dl5 . I 3 0  66 

UK 500 .080 . I 5 0  34 

RK 3500 .0072 .050 TRAP 1 2 5  

E SUBll 

XH RUNOFF FROM TRACT 1 3  

BA 0.316 

LS 7 9 79 

UK 1500 .240 . I 3 0  45 

UK 1600 .0125 . I 3 0  55 

RK 500 .020 .050 TRAP 25  

HEC-1 INPUT PAGE 3 

XK ROUTE5 

XM ROUTE SUB11 TO SUB7 

RK 4700 0.0136 .050 TRAP 25 

KK COMB3 

KM COMBINATION OF SUB71 SUB61 SUB11 

HC 3 

KK ROUTE7 

KM ROUTE COMB3 TO SUB12 ( @  CAP) 

RK 3000 0.0073 .050 TRAP 125 



LINE 

KK SUB8 

XM RUNOFF FROM TF!ACT2/TRACT3 (SUBBASIN B) 

BA 0.303 

LS 86  86  . 
UK 800 .010 . I 3 0  30 

UK 7500 .0067 . I 3 0  70 

RK 1200 .010 .050 TRAP 5 0  

KK SUB9 

KM RUNOFF FROM TRACT 5(SUBBASIN B) 

BA 0.673 

LS 8 6 

UK 2500 .0048 . I 3 0  100 

RK 4000 .0075 .050 TRAP 50 

KK SUB10 

KM RUNOFF FROM TRACT 11 

3.4 1 .147  

LS 8 6 

LX 3000 .0033 . I 3 0  100 

RK 5000 .0075 .050 TRAP 100 

KK ROUTE6 

XM ROUTE FROM SL9lO TO SUB12 

RK 5500 .0083 .050 T W  100 

RK 2600 .0004 . a50  TRAP 100 

KK SUB12 

W RUNOFF FROM TRACT 1 5  (@CAP) 

BA 1 . 4 3 5  

LS 98 86 

UK 1300 . I 2 3  . I 5 0  35 

UK 2500 .008 . I 3 0  65 

RK 2600 .0023 .050 TRAP 5 0  

KK COMB4 

KM COMBINATION OF SUB71 SUBlZISUB10 

HC 3 

HEC-1 INPUT 

4 YES 

4 YES 

RESl 

RESERVOIR STORAGE UPSTREAM OF CAP 

1 STOR 0 . 0  

0 0 . 1 1  7 . 7 1  30.60 79.48 164 .73  293.46 463.36 670.00 

1493  1496 1500 1502 1504 1506 1508  1510  1512 

0 153 420 480 731  887 1019  1 1 3 5  1241  1 3 3 9  

1430 

1493  1495.75 1498 .0  1498 .5  1500.0 1502 1504 1506  1508 1510 
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LINE 

SUB13 

RUNOFF FROM SUBBASIN NO. 1 3  

0.43 

95 95 

800 0.010 0 .13  37 

550 0.04 0 .15  63 

4500 0 .078  0.070 0.13 TRAP 1 0  

1 0  0.008 0 .050  TRAP 24 

KK RES2 

M RESERVOIR STORAGE AT SUBBASIN NO. 1 3  

RS 1 STOR 0 . 0  

SV 0 2 .98  10 .59  23.57 41.57 70.00 

SE 1504 1506  1508  1510 1512  1514 

SQ 0 0 9 9 . 1  424.9 1118.7 2309.3 

SE 1504 1506  1508  1510 1512  1514 

KX COMBS 

M COKBINE HYDROGRAPES AT CULVERT OUTLET 

EC 2 

KK ROUTE8 

M ROUTE FROM COMBS TO COMB6 

RK 4030 0.0044 0 .055  WD 25  

SUB14 

RUNOFF FROM SWaASIN NO. 1 4  

0 .39  

90 90 

800 0.007 0.130 54 

400 0.100 0.150 46 

3000 0.117 0.070 0.23 TRAP 1 0  

1580 0.0038 0 .055  TRAP 25  

KK COMB6 

XM COMBINATION OF COMB5 AND SUB6 

HC 2 

KK ROUTE9 

M ROUTE COMB6 TO COMB7 

RK 7200 0 .005  0 . 0 5 5  TRAP 2 8  2 

HEC-1 INPUT 

KK SUB15 

KM RUNOFF FROM SUBBASIN NO. 1 5  

BA 1 .343  

LS 8 5  85 

PAGE 5 



INPUT 

LINE 

NO. 

UK 1100 0.009 0.13 91 

UK 500 0.060 0.15 9 

RK 7700 0.0058 0.070 0.52 TRAP 10 

RK 3900 0.0046 0.055 TRAP 28 

KK COMB7 

KM COMBINATION OF SUB15 AND ROUTE9 

HC 2 

ZZ 

SCHEMATIC DIAGRAM OF STREAM NETWORX 

(V) ROUTING (--->) DIVERS ION 

( . ) CONNECTOR (<---I RETURN OF DIVERTED FLOW 

SUB 6 

..... 



1 5 3  COMBS. ......... 
v 
v 

156 ROUTE8 



(***) RUNOFF ALSO COMPUTED AT T H I S  LOCATION 
......................................... 
* * 
* FLOOD HYDROGWH PACKAGE (HEC-1) * 
* FEBRUARY 1 9  81 * 
* REVISED 3 0  OCT 81 * 
* * 
* RUN DATE 5-JUL-89  T I h X 0 9 : 4 1 :  0 4  * 
* * 

B'JCHXNkY WASH STUDY - CITY OF PHOEXM I N E X  NO. S T - 8 8 6 3 8 2  

CASE I11 PROPOSED W O R  SYSTEM AlALYSIS 

1 0 0  YR, 2 4  HOUR STORM S E S T  

OUTPUT CONTROL VARIABLES 

IPRNT 5 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 

QsCAL 0 .  RYDROGRAPH PLOT SCALE 

HYDROGRAPH TIME DATA 

NMIN 5 MINUTES I N  COWUTATION INTERVAL 

I D  ATE 1 0 STARTING DATE 

I T I M E  0 0 0 0  STARTING TIME 

NQ 2 8 8  NUMBER OF HYDROGRAPH ORDINATES 

NDD ATE 1 0 ENDING DATE 

NDT IME 2 3 5 5  ENDING TIME 

COMPUTATION INTERVAL 0 . 0 8  HOURS 

TOTAL TIME BASE 2 3 . 9 2  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 

....................................... 
* * 
* U.S.  ARMY CORPS OF ENGINEERS * 
* THE HYDROLOGIC ENGINEERING CENTER * 
* 6 0 9  SECOND STREET * 
* DAVIS, CAL.IFORNIA 9 5 6 1 6  * 
* ( 9 1 6 )  4 4 0 - 3 2 8 5  OR ( F T S )  6 6 8 - 3 2 8 5  * 
* * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



*** WARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 0.  TO 183. 

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

T H I S  CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STOFUGE (USE A LONGER REACH.) 

RUNOFF SUMMARY 

now IN CUBIC FEET PER SECOND 

TIME I N  HOURS, AREA I N  SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF 

OPEFUT ION STATION FLOW PEAK AREA STAGE MAX STAGE 

6-HOUR 24-HOUR 72-HOUR 

HYDROGRAPH AT 

SUB2 814. 6.83 309. 102. 102. 1.57 

HYDROGRAPH AT 

HYDROGRAPH AT 

ROUTED TO 

2 COMBINED AT 

COMB1 1 2 8 0 .  6 . 9 2  

ROUTFD TO 

HYDROGRAPH AT 

SUB5 1 0 2 .  6 . 3 3  22. 

ROUTED TO 

HYDROGRAPH AT 

SUB6 4 0 5 .  6 . 3 3  1 3 8 .  

3 COMBINED AT 

COMB2 1 6 3 6 .  7 . 0 0  7 2 4 .  

ROUTED TO 

ROUTE4 1 6 0 8 .  7 . 1 7  7 1 3 .  

HYDROGRAPH AT 

SUB7 2 1 8 3 .  6 . 0 8  2 9 6 .  



HYDROGRAPH AT 

SUB 11 271. 6 .08  

ROUTED TO 

ROUTE5 222. 6.25 

3 COMBINED AT 

COMB3 2246. 6.08 

ROUTED TO 

ROUTE7 2168. 6.17 

HYDROGRAPH AT 

SUB8 134. 6.25 

HYDROGRAPH AT 

SUB9 338. 6.58 

HYDXOGRXPII AT 

SUB 10 649. 7.67 

ROUTED TO 

ROUTE6 648. 7 .83  

HYDROGWH .ir" 

SUB 12 1746. 6.08 

ROUTED TO 

RE S l  1272. 9.50 

HYDROGRAPH AT 

SUB 13  956. 6.00 

ROUTED TO 

RE S2 467. 6.33 

2 COMBINED AT 

COMB5 1490. 6.42 

ROUTED TO 

ROUTE8 1481. 6.50 

HYDROGRAPH AT 

SUB14 619. 6.00 

2 COMBINED AT 

COMB6 1800. 6 .42  



ROUTED TO 

ROUTE9 1727 .  6 . 6 7  1385 .  

HYDROGRAPH AT 

SUB 15 731.  6 . 8 3  256. 

2 COMBINED AT 

COMB7 2438 .  6 . 7 5  1637.  

*** N O W  END OF HEC-1 *** 



SECTION 1.4 
HEC-1 ANALYSIS 

Case 4: Storm Drain System Analysis 

Data Input File Name: 49C4.dat 
Data Output File Name: 49C4.out 



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

* * 
* FLOOD HYDROGRAPH PACKAGE (HEC-1) * 
* FEBRUARY 1 9 8 1  * 
* REVISED 30 OCT 8 1  * 
* * 
* RUN DATE22-MAR-90 TIME14:50:03 * 
* * 
......................................... 

X X X X X ] I X X X  xxxxx X 

X X X  X X XX 
X X X  X X 

XXXXXXX XXXX X xxax X 

X X X  X X 

X X X  X X X 

X X ~ x x x x x  XXX 

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

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

(916)  440-3285 OR (FTS) 448-3285 * 
* * 
.............................. 

THIS PROGRAM REPL4CES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl (JAN 7 3 ) ,  EEClGS, HEClDB, AND EEClKW. 

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

THE DEFINITION OF -.4MSKK- ON RM-UUU) WAS CXANGE!I WITS REVISIONS DATED 2 8  SEP 81.  SEE SEPTEMBER 1981 INPUT 

DESCRIPTION FOR NEW DEFINITIONS. 

HEC-1 INPUT PAGE 1 

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

ID BUCHANAN WASH STUDY - CITY OF PHOENIX INDM NO. ST-886382 

ID CASE IV PROPOSED STORM DRAIN SYSTEM ANALYSIS 

ID 2 YR, 24 HOm STORM EVENT 

I T  5 288 

I0 5 

IN 3 0 

"DIAGRAM 

SUB1 

RUNOFF FROM T3/ SA/P2 

0.614 

86  

1 . 7 0  

0 . 0  0 .005  0 .009  0.010 0.013 0.019 0.021 0 .028  0.032 0 ,044  

0.057 0.100 0 .660  0.745 0.776 0.800 0.816 0 .830  0.840 0.850 

0.861 0.868 0.878 0.884 0 . 8 9 1  0.900 0.905 0 .912  0.919 0 , 9 2 3  

0.930 0 .934  0 .939  0.944 0 .950  0.958 0.961 0.963 0.969 0.971 



LINE 

PC 0.974 0.979 0 . 9 8 1  0 .985  0.989 0.991 0 .993  0.996 1 . O O O  

UK 1200 0 .008  0 .130  100 

RK 2200 0.0090 0.050 .211 TRAP 4 0 4 

RK 6300 0.0084 0.050 TRAP 4 0 4 

KK SUBlA 

KM RUNOFF FROM T3 I SAIP1 (STORM DRAIN) 

BA 0 .088  

LS 8 6  

UK 3000 0.0087 0.130 100 

RK 1250 0.0016 0 .015  CIRC 1 . 5  

KX SUBlB 

KM RUNOFF FROM T3lSAIP3 

BA 0.119 

LS 86  86 

UK 1600 0.013 0.150 40 

UK 2000 0.0065 0.130 60 

RR 1150 0.0035 0 . 0 1 5  CIRC 1.75 

KK CDMSlA 

KM COMBILX FLOWS AT DOVE VALLEY RD FOR BASIN A 

HC 3 

KK XTElA 

IM ROUTE TO 4 3 x 1  AVE (s'uB~) 

RK 4100 0.0088 0 .050  TRAP 4 0 

KK SUB2 

KM RUNOFF FROM T5/ SAIP2 (@43W AVE) 

BA 0.297 

LS 86  

UK 2000 0.0015 0 .130  100 

RK 4200 0.0083 0 .050  TRAP 4 0 

HEC-1 INPUT PAGE 2 

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

KK SUB2E 

KM RUNOFF FROM TRACT 4 

BA 0.010 

LS 86  

UK 1500 0.012 0.150 100 

RK 700 0.0014 0 .015  CIRC 1 .25  

KK SUB2A 

KM RUNOFF FROM TSISAIPI 

BA 0.195 

LS 86  86 

UK 800 0.0175 0.150 1 5  

UK 3000 0.0063 0.130 8 5  



CIRC 2.25 

LINE 

KK SUBZB 

KM RUNOFF FROM T5ISAIP3 

BA 0.028 

LS 86 

UK 1400 0.0079 0.150 100 

RK 800 0.005 0.015 CIRC 1.75 

KX SUB2C 

KM RUNOFF FROM T5/SA/P4 

BA 0.141 

LS 86 86 

UK 1100 0.0082 0.130 10 

UK 4500 0.0069 0.130 90 

RK 1500 0.002 0.015 CIRC 1 . 5  

KK SUB2D 

KM RUNOFF FROM T5/SA/P5 

BA 0.083 

LS 8 6 

UK 2300 0.0100 0.150 100 

RK 950 0.0011 0.015 CIRC 2.25 

KK COMBlB 

KM C O M B I E  ELMS AT 43RD AVE - BASIN A 

EC 4 

KK RTElB 

KM ROUTE TO N W  OUTER LOO? (SUB3) 

RK 6400 0.0056 0.050 TRAP 50 

KK SUB3 

KM RUNOFF FROM T7/P3 

BA 0.655 

LS 86 86 

UK 2500 .002 . I 3 0  70 

UK 2800 .009 . I 3 0  30 

RK 3700 .0056 .050 TRAP 50 4 

HEC-1 INPUT 

YES 

YES 

KK SUB3E 

KM RUNOFF FROM T6/P2 

BA 0.070 

LS 86 86 

UK 1000 0.0040 0.150 100 

RX 3200 0.0063 0.015 CIRC 1.25 
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LINE 

KM RUNOFF FROM T61P1 

BA 0.018 

LS 8 6  

UK 700 0.0043 0.150 100 

RK 500 0.0080 0 .015  CIRC 1 .0  

KK COMBlC 

KM COMBINE FLOWS AT 51ST AVE 

HC 2 

KK RTElC 

KM ROUTE TO NW OUTER LOOP (SUBS) 

RK 3200 0.0056 0.050 TRAP 2 5  

KK SUB4 

KM RUNOFF FROM T8/ P2 

BA 0.190 

LS 7 9 

UK 1500 .016 . I 3 0  100 

RK 2000 .014 .050 TRAP 2 5  

CIRC 1 . 2 5  

KX SJBOB 

KM RUNOFF FROM T81P1 

aA 0 .175  

LS 79 

UK 1000 0.020 0 .150  20 

UK 2700 0.013 0.130 80 

RK 900 0.0064 0 .015  CIRC 1 . 2 5  

KK COMBlD 

KM COMBINE FLOWS AT 51ST AVE (SUB41 

HC 3 

IUZ ROUTE1 

KM ROUTE SUB4 TO SUB3 

RK 3000 .0086 .050 TRAP 2 5  4 

HEC-1 INPUT 

KK SUB3A 

KM RUNOFF FROM T7lP1 

BA 0.085 

LS 86  
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LINE 

CIRC 1 . 5  

KK SUB3B 

KM RUNOFF FROM T7IP5 

BA 0.031 

LS 86  

UK 900 0.0056 0.130 100 

RK 3100 0.0087 0 .015  CIRC 1 .0  

KK SUB3C 

KN RUNOFF FROM T7IP4 

BA 0.160 

LS 86  

UK 500 0.010 0.150 100 

RK 3300 0.0073 0.050 . I44  TRAP 2 5  

RK 1400 0.0079 0 .015  CIRC 2.25 

KX COMB1 

KM COMBINE FLOWS AT NW OUTER LOOP (SUB3) 

HC 6 

KK ROUTE2 

Kt4 ROUTE SUB3 TO SUB6 

RK 2500 .0028 .050  TRAP 75 

KK SUBSG 

KH RUNOFF FROM T12/P2 

BA 0.009 

LS 7 9 

LX 700 0.076 0.130 100 

RX 200 0.021 0 .015  CIRC 1.00 

KX SUB5H 

KM RUNOFF FROM T13 / P I  

BA 0.049 

LS 7 9 79 

UK 1200 0.35 0.150 60 

UK 450 0.044 0.130 40 

RK 500 0.026 0 .015  CIRC 1 .0  

KK COMB2C 

KM COMBINE FLOWS AT DIXILETA DRI NU OUTER LOOP 

HC 2 

AEC-1 INPUT 

4 

YES 

KK RTE3A 

KM ROUTE FLOWS IN STORM DRAIN SYSTEM - DMILETA DR 

RK 2250 0.0290 0 .015  CIRC 1. 
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KK SUB5F 

KM RUNOFF FROM T81P4 

BA 0.144 

LS 79 79 

UK 1300 0.0550 0.150 40 

UK 1200 0.024 0.130 60 

RK 1700 0.0080 0.015 CIRC 1.75 

KK SUB5E 

KM RUNOFF FROM T9/P2 

BA 0.022 

LS 76 

UK 1300 0.0185 0.150 100 

RK 400 0.008 0.015 CIRC 1 .75  

KK SUB5C 

IQ.I RUNOFF FROM TI3 IP2.A 

BA 0.030 

LS 79 

L?( 800 0.200 0.150 100 

RK 2400 0.0379 0.015 CIRC 1.0 

KK SUB5B 

XH RUNOFF FRCM TI3 I P S  

aA 0.023 

LS 79 

L?Z 800 0.0038 0.130 100 

RK 900 0.0078 0.015 CIRC 1 .0  

KC COM32B 

KM COtBINE FLOWS AT INTERSECTION 51ST AND DIXILETA 

HC 2 

KK SUB5A 

KH RUNOFF FROM T9lPlC 

BA 0.019 

LS 7 6 

UK 2600 0.035 0.130 100 

RK 250 0.0089 0.015 CIRC 1. 

YES 

YES 

YES 

KK SUB5 

KM RUNOFF FROM T91PlB 

BA 0 .051 

LS 76 

UK 2700 .036 . I30  100 

RK 300 .0089 ,015 CIRC 1.25 YES 

HEC-1 INPUT PAGE 6 

LINE 



KX SUB5D 

KM RUNOFF FROM T9IPlA 

BA 0.058 

LS 7 6 

UK 3000 0.026 0.130 100 

RX 300 0.026 0.050 TRAP 25  

KK COMBZA 

KM COHBINE FLOWS AT 51ST STREET 

HC 3 

KK ROUTE3 

KM ROUTE SUB5 TO SUB6 

RX 3200 .009 .050 TRAP 25  

KK SUB6B 

KM RUNOFF FROM T10lP4 

BA 0.035 

LS 85 

UK 1800 0.0083 0.130 100 

RX 2400 0.0071 0.015 CIRC 1 .0  

KK SUB6C 

IM RUXOFF FROM T101P3 

SA 0.318 

LS 8 5  

UK 1000 0.008 0.130 100 

RK 3100 0.0058 0.050 .270 TRAP 25  

RK 1900 0.0063 0.015 CIRC 2.5 

iM SUB6 

KM RUNOFF FORM TI0 1P2 

BA 0.287 

LS 8 5  

UK 2500 .007 . I30  70 

UK 1000 -010 . I 3 0  30 

RK 1200 .0058 .050 

KK SUB7F 

KM RUNOFF FROM TI4 1P3 

BA 0.093 

LS 86  

UK 1500 0.0087 0.130 30 

UK 700 0.350 0.150 70 

RK 500 0.0150 0.015 

KK SUB6A 

KM RUNOFF FORM TI0 1P1 

BA 0.050 

LS 8 5  

UK 500 0.004 0.130 40 

UK 1000 0.013 0.100 60 

TRAP 2 5  

CIRC 3. 

YES 



LINE 

CIRC 3.5 

HEC-1 IWUT 

I D . . .  .... 1 ....... 2 ....... 3 ....... 4. ...... 5 ....... 6 ....... 7 ....... 8 .... ... 9.  ..... 10 

KK COMB2 

M COMBINE FLOWS AT DIXILETA DR (SUB61 

HC 5 

KK ROUTE4 

KM ROUTE COMB2 TO SUB7 

RK 4780 .0036 .050 TRAP 125 

KK SUB7 

KM RUNOFF FROM T14/PlA/P2/P4/P5 

BA 0.873 

LS 88 88 

L! 650 .015 . I 30  66 

UK 500 .080 . I50  34 

RK 3500 .0072 .050 TRAP 50 

KK SUB11 

M RUNOFF FROM T13/P3 

BA 0.138 

LS 7 9 

LK 1500 .240 . I30  45 

UK 1600 .0125 . I30  55 

RK 500 .020 .050 

KK SUBllA 

M RUNOFF FROM T13/P4 

BA 0.076 

LS 79 

UK 1900 0.0279 0.130 100 

RX 1300 0.003 0.015 CIRC 1.25 

KK COMB3A 

KH COMBINE FLOWS AT 51ST STREET (SUB11) 

HC 2 

KK ROUTE5 

KM ROUTE SUB11 TO SUB7 

RK 4700 0.0136 .050 TRAP 25 

KK SUB7B 

I34 RUNOFF FROM T141P7A 

BA 0.034 

LS 88  

UK 1500 0.0073 0.130 100 

RK 1300 0.0032 0.015 CIRC 1.25 
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LINE 

KK SUB7C 

KM RUNOFF FROM T14 lP7C 

BA 0.050 

LS 88  

UK 2500 0.0056 0.130 100 

RK 1000 0.004 0.015 CIRC 1 . 5  

HEC-1 INPUT 

YES 

PAGE 8 

SUB7D 

RUNOFF FROM T14IP7B 

0.111 

88  

3500 0.0060 0.130 100 

1500 0.0033 0.015 CIRC 1.75 

SUB7E 

RUNOFF FROM T141P6 

0.067 

88 

2200 0.3068 0.130 100 

1000 0.0033 0.015 CIRC 2. 

SUB7A 

RUNOFF FROM TI4 1PlB 

0.017 

88  

250 0.001 0.130 100 

2300 0.017 O.Cl5 CIRC 1 . 0  

COMB3 

COMBINE FLOWS AT PATTON RD (SUB71 

5 

ROUTE7 

ROUTE COMB3 TO SUB12 ( @  CAP) 

3000 0.0073 .050 TRAP 125 

SUB8 

RUNOFF FROM T31 SBIPI 

0.258 

86 

800 .010 . I 3 0  30 

7500 .0067 . I 3 0  70 

1200 .010 .050 

SUBBA 

RUNOFF FROM T3lSBIP2 

0.045 

86 

TRAP 50 4 

YES 

YES 



LINE 

UK 1100 0.010 0.130 100 

RK 1000 0.0013 0.015 CIRC 1.75 

KK COMB4C 

XM COMBINE FLOWS AT DOVE VALLEY RD 

HC 2 

KK SUB9 

W RUNOFF FROM T5ISBlP2 

BA 0.465 

LS 86 

UK 2500 .0048 . I 3 0  100 

RK 4000 .0075 .050 TRAP 50 4 YES 

HEC-1 INPUT 

KK SUB9A 

XM RUNOFF F R O M  T51 SBIP1 

BA 0.096 

LS 86 

UK 2000 0.0075 0.130 100 

RK 1200 0.0067 0.050 TRAP 25 4 

RK 1500 0.0011 0.015 CIRC 1.75 

KK SUB9B 

IM RUNOFF FROM T5JSBIP3 

BA 0.065 

LS 86  

LTK 1600 0.0088 0.130 100 

RK 1300 0.0011 0.015 CIRC 2.25 

KK SUB9C 

KM RUNOFF FROM T51SBIP4 

SA 0.047 

LS 86 

UK 1500 0.0067 0.130 100 

RK 1100 0.0082 0.015 CIRC 1.0 

KX COMB4B 

M COMBINE FLOWS AT NW OUTER LOOP (SUB9) 

HC 3 

YES 

KK SUB10 

XM RUNOFF FROM T11/P3 

BA 0.684 

LS 86  

UK 3000 .0033 . I 30  100 

RK 5000 .0075 .050 TRAP 100 4 YES 

PAGE 9 



LINE 

KM RUNOFF FROM T l l l P l  

BA 0.167 

LS 86 

UK 1000 0.0050 0.130 100 

RK 2500 0.0052 0.050 TRAP 25  4 

RK 2000 0.0032 0.015 CIRC 2 .  

KK SUBlOB 

KM RUNOFF FROM T l l  lP2  

BA 0.151 

LS 8 6 

UK 2500 0.0072 0.130 100 

RX 1700 0.0032 0.015 CIRC 2.5 

KK SUBlOC 

IM RUNOFF FROM TI1  /P4 

BA 0.145 

LS 86 

UK 2000 0.0071 0.130 100 

RK 1800 0.0056 0.015 CIRC 1 .75  

E C - 1  INPUT 

YES 

K3C ROUTE6 

M ROUTE FROM SUB10 TO SUB12 

RK 5500 .0083 .050 TR4P 100 4 

RK 2600 .0004 .050 TRAP 100 4 

KK SUB12 

KM RUNOFF FROM TRACT 15 (@CAP) 

BA 1.435 

LS 98 86 

UK 1300 . I 2 3  . I 5 0  35 

UK 2500 .008 . I 3 0  65 

RK 2600 .0023 .050 TRAP 50 4 

KK COMB4 

KH COMBINATION OF SUB7lSUBl2ISUB10 

HC 3 

KK RESl 

KM RESERVOIR STORAGE UPSTREAM OF CAP 

RS 1 STOR 0 . 0  

SV 0 0 .11  7 .71  30.60 79.48 164.73 293.46 463.36 670.00 

SE 1493 1496 1500 1502 1504 1506 1508 1510 1512 

SQ 0 153 420 480 731 887 1019 1135 1241 1339  

PAGE 10  



SUB13 

RUNOFF FROM SUBBASIN NO. 1 3  

0 . 4 3  

9 5  95 

800 0.010 0 . 1 3  37 

550 0.04 0 .15  63 

4500 0.078 0.070 0.13 TRAP 1 0  

1 0  0.008 0.050 TRAP 2 4 

KK RES2 

KM RESERVOIR STORAGE AT SUBBASIN NO. 1 3  

RS 1 STOR 0 . 0  

SV 0 2 .98  10 .59  23.57 41.57 70.00 

SE 1504 1506 1508  1510 1512  1514 

SQ 0 0 9 9 . 1  424.9 1118 .7  2309.3 

SE 1504 1506 1 5 0 8  1510 1 5 1 2  1514 

X Corn5 

KM COMBINE HYDROGRAPHS AT CULVERT OUTLET 

BC " & 

HEC-1 INPUT 

KK RQUTE8 

M ROUTE 7ROM COMB5 TO COMB6 

RK 4030 0.0044 0 .055  TRAP 2 5  

SUB14 

RUNOFF FROM SUBBASIN NO. 1 4  

0.39 

90 90 

800 0.007 0.130 54 

400 0.100 0.150 46 

3000 0.117 0.070 0.23 TRAP 1 0  

1580 0.0038 0 . 0 5 5  TRAP 2 5  

KK COMB6 

XM COMBINATION OF COMB5 AND SUB6 

HC 2 

KK ROUTE9 

KM ROUTE COMB6 TO COMB7 

RK 7200 0.005 0 . 0 5 5  TRAP 2 8  

KK SUB15 

M RUNOFF FROM SUBBASIN NO. 1 5  

PAGE 11 



INPUT 

LINE 

NO. 

4 63 BA 1 .343  

464 LS 8 5  8 5  

4 65 UK 1100 0.009 0.13 91  

466 VK 500 0 .060  0 .15  9 

4 67 RK 7700 0.0058 0.070 0 .52  TRAP 1 0  

468 RK 3900 0.0046 0 .055  TRAP 2 8  

469 KK COMB7 

470 KM COMBINATION OF SUB15 AND ROUTE9 

471 HC 2 

472 ZZ 

SCHEMATIC DIAGRAM OF STREAM NETWORK 

(V) ROUTING (--->) DIVERSION 

( . ) CONNECTOR (<---) RETURN OF DIVERTED FLOW 

COMB 1B. ................................... 
v 



v 
RTE lB 

COMBlC ...... 
v 
v 

RTEl C 

SUB4A 

SUB 4B 

COMBID. . 
v 
v 

ROUTE 1 

SUB 3B 

v 
v 

SUB3C *** 



SUBSC 

SUBSB 

COMB23. ........... 
v 
v 

SW5A *** 
v 
V 

SUBS *** 



SUB llA 





(***) RUNOFF ALSO COMPUTED AT THIS  LOCATION 

......................................... 
* * 
* FLOOD HYDROGRAPH PACKAGE (HEC- 1 )  * 
* FEBRUARY 1 9  81 * 
* REVISED 3 0  OCT 81 * 
* * 
* RUN DATE22-MAR-90 T I K E 1 4 : 5 0 :  0 3  * 
* * 
......................................... 

BUCHANAN WASH STUDY - CITY OF PHOENIX INDEX NO. S T - 8 8 6 3 8 2  

CASE N PROPOSED STORM DRAIN S Y S T M  ANALYSIS 

2 YR, 2 4  HOUR STORM EVENT 

OUTPUT CONTROL VARIABLES 

IPRNT 5 PRINT CONTROL 

I P L O T  0 PLOT CONTROL 

QsCAL 0 .  HYDROGRAPH PLOT SCALE 

HYDROGRAPH TIME DATA 

NMIN 5 MINUTES IN COMPUTATION INTERVAL 

IDATE 1 0 STARTING DATE 

I T I M E  0 0 0 0  STARTING TIME 

NQ 2 8 8  NUMBER OF HYDROGRAPH ORDINATES 

NDDATE 1 0 ENDING DATE 

NDTIME 2 3 5 5  ENDING TIME 

....................................... 
* * 
* U. S . AXMY CORPS OF ENGIhTERS * 
* THE BYi??.OLOGIC ENGINEERING CENTER * 
* 6 0 9  SECOND STREET * 
* DAVIS, CALIFORNIA 9 5 6 1 6  * 
* ( 9 1 6 )  4 4 0 - 3 2 8 5  OR ( F T S )  4 4 8 - 3 2 8 5  * 
* * 
....................................... 

COMPUTATION INTERVAL 0 . 0 8  HOURS 

TOTAL TIME BASE 2 3 . 9 2  HOURS 



ENGLISH UNITS 

DRAINAGE AREA SQUARE MILES 

PRECIPITATION DEPTH INCHES 

LENGTH, ELEVATION FEET 

FLOW CUBIC FEET PER SECOND 

STORAGE VOLUME ACRE-FEE T 

SURFACE AREA ACRES 

TEMPERATURE DEGREES FAHRENHEIT 

*** WARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 0. TO 183. 

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

T H I S  CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

RUNOFF SUMMARY 

now IN CUBIC FEET PER SECOND 

TIME I N  HOURS, AREA I N  SQUARE MILES 

PEAK  TI^ OF AVERAGE now FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF 

OPERAT ION STAT1 ON FLOW PEAK AREA STAGE MAX STAGE 

6-HOUR 24-HOUR 72-HOUR 

HYDROGWH AT 

SUB1 41 .  8.08 2 4 .  9. 9. 0.61 

HYDROGWH AT 

SUB 1A 4 .  9.50 3. A .  A. 0.39 

HYDROGRAPH AT 

SUB 13 

3 COMSIHZD AT 

COMB l A  

ROUTED TO 

RTE l A  

HYDROGRAPH AT 

SUB2 

HYDROGRAPH AT 

SUB 2E 

HYDROGRAPH AT 

SUB 2.4 

HYDROGRAPH AT 

SUB 2B 

HYDROGRAPH AT 

SUB2C 

HYDROGRAPH AT 



4 COMBINED AT 

ROUTED TO 

R T E l B  

HYDROGRAPH AT 

HYDROGRAPH AT 

SUB 3 E  

HYDROGRAPH AT 

SUB 3D 

2 COMBINED AT 

COMB lC 

ROUTED TO 

RTE l C  

HYDROGRAPB AT 

SUB4 

HYCROGRAPH AT 

SUB 4A 

SUB 4B 

3 COMBINED AT 

COME 10 

ROUTED TO 

HYDROGRAPH AT 

SUB 3A 

HMROGRAPH AT 

SUB 3B 

HYDROGRAPH AT 

SUB 3C 

6 COMBINED AT 

COMB1 

ROUTED TO 

ROUT E 2  



HYDROGRAPH AT 

SUB 5G 

HYDROGRAPH AT 

SUB5H 

2 COMBINED AT 

COMB 2 C  

ROUTED TO 

RTE3A 

HYDROGRAPH AT 

SUB5F 

HYDROGRAPH AT 

HYDROGRAPH AT 

SUB5C 

HYDROGRAPH AT 

2 C W I K E D  AT 

COMB 25 

BYDXCGWli  AT 

HYDROGRAPH AT 

SUB 5D 

3 COMBINED AT 

COMB 2A 

ROUTED TO 

ROUTE3 

HYDROGRAPH AT 

SUB 6 B  

HYDROGRAPH AT 

SUB 6 C  



HYDROGRAPH AT 

SUB 7F 76. 6 .00 1 0 .  

HYDROGRAPH AT 

SUB 6A 77. 6 . 0 0  1 2 .  

5 COMBINED AT 

COMB2 153.  9 . 0 0  116. 

ROUTED TO 

ROUTE4 150 .  9 .58  116.  

HYDROGRAPH AT 

SUB7 164 .  6 .42 48. 

HYDROGRAPH AT 

6 .  6 .67 3. 

HYDROGRAPH AT 

SUB1 1A 

2 COMBINED AT 

COMB 3A 

ROUTE5 

ROUTSD TO 

HYDXOGRAPH AT 

SUB 7B 

9 192OG RAFF9 AT 

SUB 7C 

HYDROGRAPH AT 

SUB 7D 9. 8 . 1 7  8 .  

HYDROGRAPH AT 

SUB 7E 13 .  8 . 4 2  11. 

HYDROGRAPH AT 

SUB 7A 3. 6 .75  1. 

5 COMBINED AT 

COMB3 189 .  9 .42 163. 

ROUTED TO 

ROUTE7 188.  9 .58  161. 

HYDROGRAPH AT 

HYDROGRAPH AT 



2 COMBINED AT 

HYDROGRAPH AT 

SUB9 

HYDROGRAPH AT 

SUB 9A 

HYDROGRAPH AT 

SUB 9B 

HYDROGRAPH AT 

SUB 9C 

3 COMBINED AT 

COMB 4B 

HYDROGRAPH AT 

SUB 1 0  

BYDROGRAPH AT 

SUB 1 OA 

HYDROGRAPH AT 

3 COMBINED AT 

CM39 4A 

ROUTED TO 

HYDROGRAPH AT 

S U B 1 2  

3 COMBINED AT 

COMB4 

ROUTED TO 

RE Sl 

HYDROGRAPH AT 

SUB 1 3  

ROUTED TO 



2 COMBINED AT 

COMB5 

ROUTED TO 

ROUTE8 

2 COMBINED AT 

COMB6 

ROUTED TO 

HYDROGRAPH AT 

SUB 15 

2 COMBINED AT 



SECTION 1.5  
H E C - 1  ANALYSIS 

1987 Flood Insurance Study 

Data Input F i l e  Name: RH6100.dat 
Data Output F i l e  Name: R06100.dat 



LINE 

**** 
FLOOD HYDROGRAPH PACKAGE HEC-1 (IBM XT 512K VERSION) -FEB 1 , 1 9 8 5  

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

* *** 

THIS HEC-1 VERSION CONTAINS ALL OPTIONS EXCEPT ECONOHICS, AND THE NLR4BER OF PLANS ARE REDUCED TO 3 

HEC-1 INPUT PAGE 1 

ID BUCHANAN WASH - FLOOD PLAIN DELINATION REV. 1 HAR., 1987  

I D  100 YR, 6 HOUR STOR!! WLVT 

i T  5 60 

I0 5 

*DIAGRAM 

SUB 1 

RUNOFF FROM SUBBASIN NO. 1 

1.15 

86 92 

3 . 2 5  

0 . 0  0.003 0.007 0.011 0.014 

0 .039  0.044 0.048 0.053 0.057 

0 . 0 9 3  0.100 0.108 0.117 0 .125  

0 .192  0 . 2 4 1  0.290 0.339 0.469 

0 .804  0.825 0.830 0.841 0 .851  

0 . 9 0 1  0.908 0.914 0.920 0.926 

0 .956  0.960 0.965 0.969 0.973 

0 .993  0.997 1.000 

1 2 0 0  0.008 0.130 97 

6 0 0  0.070 0.150 3 

6000 0.0077 0.070 1.15 TRAP 

2900 0.0066 0.050 TRAP 

SUB2 

RUNOFF FROM SUBBASIN NO. 2 

1 . 8 9  

86  

1100  0.008 0.130 99 

600  0.070 0.150 1 

15700  0.0075 0.070 1 .37  

2100 0.0033 0.050 

TRAP 1 0  

TRAP 1 3  

1 0  

4 YES 



LINE 

SUB 3 

RUNOFF FROM SUBBASIN NO. 3 

1 .72  

86 92 

700 0.044 0.130 87 

500 0.090 0.150 1 3  

6300 0.0143 0.070 0.46 TRAP 1 0  

3100 0.0029 0.050 TRAP 1 7  

3 

4 YES 

SUB4 

RUNOFF FROM SUBBASIN NO. 4 

1 .29  

86 92 

650 0.015 0.130 9 4 

500 0.080 0.150 6 

4500 0.013 0.070 0.24 TRAP 1 0  5 

4900 0.0062 0.050 TRAP 2 0 4 YES 
IIEC-1 INPUT 

I D . .  ..... 1 .... ... 2.  ..... .3  ....... 4 ..... . . S  ....... 6 ....... 7. ..... .8 . . .  .... 9 ..... .10 

SUB 9 

RUNOFF FROM SUBBASIN NO. 9 

3.12  

86 92 

950 0.0087 0.130 95 

500 0.0600 0.150 5 

25100 0.0078 0.070 2.45 TRAP 1 0  

2000 0.0020 0.050 TRAP 20 

KK SUBS 

KM COMBINATION OF RUNOFF ABOVE CAP CROSSING 

HC 2 

REs5 

RESERVOIR STORAGE AT SUBBASIN NO. 4 

1 STOR 0.0  

0 0.27 3.03 10.88 36.82 100.83 225.32 414.41 695.23 

1493 1496 1500 1502 1504 1506 1508 1510 1512 

0 153 420 480 731 887 1019 1135 1241 1339 

1430 

1493 1495.75 1498.0 1498.5 1500.0 1502 1504 1506 1508 1510 

1512 

KK SUB6 

KM RUNOFF FROM SUBBASIN NO. 6 

BA 0.43 

L S  86 

UK 800 0.010 0.13 37 

UK 550 0.04 0.15 63 

PAGE 2 



7 2 RK 4500 0.078 0.070 0.13 TRAP 10 

7 3 RK 10 0.008 0.050 TRAP 24 

7 4 KK RES6 

75 M RESERVOIR STORAGE AT SUBBASIN NO. 6 

76 R S  1 STOR 0.0 

77 SV 0 2.98 10.59 23.57 41.57 70.00 

78 S E  1504 1506 1508 1510 1512 1514 

79 SQ 0 0 99.1 424.9 1118.7 2309.3 

80 S E  1504 1506 1508 1510 1512 1514 

KX SUB6A 

M COMBINE HYDROGRAPHS AT CULVERT OUTLET 

HC 2 

SUB 7 

RUNOFF FROM SUBBASIN NO. 7 

0.39 

86 92 

800 0.007 0.130 54 

400 0.100 0.150 46 

3000 0.117 0.070 0.06 TRAP 10 3 

4100 0.0044 0.055 TRAP 25 2 YES 

HEC-1 INPUT 

L I N E  I D . . .  .... 1.......2.......3.......4.......5.......6.......7.......8.......9......10 

92 KK SUB8 

93 M RUNOFF FROM SUBBASIN NO. 8 

94 BA 1.3 

95 L S  86 92 

96 UK 1100 0.009 0.13 91 

97 UK 500 0.060 0.15 9 

98 RK 7700 0.0058 0.070 2.45 TRAP 10 10 

99 RK 10400 0.0035 0.055 TRAP 2 8 2 YES 

100 zz 
1 

SCHEMATIC DIAGRAM OF STRIAM NETWORK 

INPUT 

L I N E  (V) ROUTING (--->I DIVERSION OR PUMP FLOW 

NO. ( . ) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW 



(***) RUNOFF ALSO COKPUTED AT THIS LOCATION 

**** 
FLOOD HYDROGRAPH PACKAGE HEC-1 (IE! XT 512K VERSION) -FEB 1 , 1 9 8 5  

U. S .  A M Y  CORPS OF ENGINEERS. THE HYDROLOGIC ENGINEERING CENTER, 6 0 9  SECOND STREET, DAVIS, CA. 9 5 6 1 6  

BUCHANAN WASH - FLOOD PLAIN DELINATION REV. 1 MAR.. 1 9 8 7  

1 0 0  YR, 6 HOUR STORM EVENT 

OUTPUT CONTROL VARIABLES 

IPRNT 5 PRINT CONTROL 

I PLOT 0 PLOT CONTROL 

QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH TIME DATA 

NMIN 5 MINUTES I N  COMPUTATION INTERVAL 

I DATE 1 0 STARTING DATE 

I TIME 0 0 0 0  STARTING TIME 

NQ 6 0  NUMBER OF HYDROGRAPH ORDINATES 

NDDATE 1 0 ENDING DATE 

NDTIME 0 4 5 5  ENDING TIME 



COMPUTATION INTERVAL .08 HOURS 

TOTAL TIME BASE 4 . 9 2  HOURS 

ENGLISH UNITS 

*** WARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 0. TO 183. 

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

T H I S  CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

1 

RUNOFF SUMMARY 

FLOW I N  CUBIC FEET PER SECOND 

TIME I N  HOURS, AREA I N  SQUARE MILES 

PEAK T P i E  OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF 

OPERATION STAT ION FLOW PEAK AREA STAGE MAX STAGE 

6-HOUR 24-HOUR 72-HOUR 

HYDROGRAPH AT 

SUB1 724. 3.75 184. 184. 184. 1.15 

2 COMBINED AT 

ROUTED TO 

ROUTED TO 

SUB9 

SUBS 

2 COMBINED AT 

SUB6A 

HYDROGRAPH AT 

SUB7 



HYDROGRAPH AT 

SUB8 2 3 0 4 .  4 . 0 0  

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



SECTION 2.1 
Runoff Curve Number Worksheets 

Case 1: Existing Land Use Conditions Analysis 



Worksheet 2: Runoff curve number and runoff 

P r o j e c t  ~ f i  .;ir \I L&$s J B ~ T U ~ ~  Date 

Loca t ion  Aa Checked Date 
I 

1. Runoff curve number (CN) 

CN (veighced)  = t o t a l  product I 
t o t a l  a r e a  

Use CI - 
8 

S o i  1 n a m e  
and 

k y d r o l o g t c  
3 rou? 

(appendix A) 

3 

2. Runoff 

Frequency ..........................?,,, yr 
R a i n f a l l ,  P (24-hour) .................. i n  

Cover d e s c r i p t i o n  

(cover  type,  t r ea=nent ,  and 
hydrologic  condi:ion; 

percent  inpervious;  
unconnec:ed/connected inpervfous 

area ratio) 

:+ !5~27-  -E&x~ 

Runoff,  Q .............................. l n  
(Use P and CN with  t a b l a  2-1, f ig .  2-1, 
o r  aqs. 2-3 and 2-4.) 

I 

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

I 

1 / a- 

1' use  o n l y  one CN source per  l ine .  T o t a l s  - 

Area 

n a c ~ e s  
Mai- 
m: 

a. 780 

N 

N 

3 

Z 

6% 

0.7g~ 
* 

Product 
of 

Ci x area 
I - *  

I 

' 

+ L L  0 3 -  

I 

2 



Worksheet 2: Runoff curve number and runoff 

P r o j e c t  ~ U ~ C / A , V A . V  LA$// By 7&'.c/ Date 

As. ~ o c a t i o n  /?Yo~;/J?~ , Checked Dace - 

C i r c l e  one: Developed 

I. Runoff curve number (CN) 

t o t a l  product 3 l r l G '  84 6 cl t o t a l  a rea  0 . 3 ~ -  n Use CN - 

S o l  1 name 
and 

h y d r o l o g i c  
group 

(appendix  A) 

D 

2. Runoff 

Cover descr ip t ion  Area Producc, 
1 / a- o f 

(cover  type,  t reat=enc,  and N (3 x a r e a  
hydrolsgf; condi:fon; 

percenc impervious; 
unconnec:ed/connected im?ervious 

a r e a  r a t i o )  Z Z ~ L  - 

f i s ~ ~ r  -F~IRC!V& a . j ~ j  26.d'b 

Frequency ............................ yr 

.................. R a i n f a l l ,  P (24-hour) in 

.i3 Ihe5. -FAIL &WL. 72 . 3. L 7  

.............................. Runoff,  Q i n  
(Use P and CS v i c h  t a b l e  2-1, f ig .  2-1, 
o r  eqs. 2-3 and 2-44.) 

D 

Storm # l  Storm 12 Storm 03 

#ILLS 1n-e 59 I /. 57  

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

1' use o n l y  one a source per t ine.  m t a l s -  dd378 3 l . 3 8 ,  



Worksheet 2: Runoff curve number and runoff 

P r o j e c t  Date By - 
Locaclon Checked Dace 

C i r c l e  one: Developed ~ U B ~ C ~ A S I M  % 

1 .  Runoff curve  number (CN) 

CN (vefghced)  - t o t a l  product 
t o t a l  a r e a  . Use Ci = 

s 

Sof 1 a n e  
and 

h y d r o l o g i c  
drou? 

(appendfx A) 

9 

2 .  Runoff 

............................. Frequency yr 

Cover d e s c r i p t i o n  

( c o v e r  type,  t r e a t ~ e n c ,  and 
hydro log ic  cond i t ion ;  

pe rcen t  impervtous; 
unconnected/connecced inpervious  

area ratio) 

Runoff,  Q ............................. i n  
(Use P and CI v i c h  cab le  2-1, f ig .  2-1, 
o r  eqs.  2-3 and 2 4 . )  

1/ Use o n l y  one CX source  p e r  line. T o t a l s  - 

(2lO.VI-TR-55, Second Ed, June 1986) 

/* 37" 

1 / 
Area 

O a c g e s  
aai- 
a: 

/.39(7 

N 

N 

C) 

i." 

8.z 

Product 
0 f 

CS x a r e a  
CY- 

I F *  
i 

= i d  L 

I 

2 
.L 



Worksheet 2: Runoff curve number and runoff 

P r o j e c t  R ~ ~ A ~ A ~ A A J  ~ ~ S S C /  B ~ - ~ / W  Dace 

Loca t ion  Checked Date 

C i r c l e  one: Developed 

1. Runoff curve  number (CN) 

CN (weighted)  - c o r a l  produet 32.7% 79, L 
- 1  

t o t a l  a r e a  @,5& Use OS - 
8 

S o i l  nam 
and 

h y d r o l o g i c  
group 

(appendix A) 

3 

2- Runoff 

Frequency ....................,.,....t... yr 

Cover d e s c r i p t i o n  

(cover  :yue, t r e a t a e n t ,  and 
hydro log i t  condi t ion;  

percent  Lnpervtous; 
unconnected/connecced Lnpervious 

area ratio) 

D E S ~ T  4 LVZZ 

.............................. Runoff,  Q i n  
(Use P and 01 v l t h  t a b l e  2-1, fig.  2-1, 
o r  eqs. 2-3 and 2-4.) 

B I lf r /  N 

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

721 

96 

1 / a- 

G 

Storm I 1  

L' use o n l y  one c?( source p e r  h e .  ~ o t a l s -  

Area 

~ a c ~ e s  
03i- 
0: 

a2b3 

N 
I 

N 

3 " 
a 

94 

h//c ~ r m  

Product 
0 f 

C?i x a r e a  

22.618 

3 

.33+ 

S t o m  12 
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Worksheet 2: Runoff curve number and runoff 

project R//T)/AAIAN k & ~ r /  B~%;/w - Date 

L o c a t i o n  Ah?,  A& Checked Date 

C i r c l e  one: r e s e n t  Developed D RAss;/N 3 

1. Runoff curve  number (CN) 

t o t a l  roduct  -%.% $d, 3 
use a - (ve fghced)  - toCalparea 

0. so # 

S o i l  aane 
and 

k y d r o l o g t c  
group 

(append ix  A) 

D 
3 

2. Runoff 

Frequency .............................. yr 

Cover d e s c r i p t i o n  

(cover  type, t r e a t n e a t ,  and 
hydrologic  condi t ion;  

pe rcen t  fmpervious; 
unconnec:ed!connected iPpervious 

area ratio) 

dLDc fbf: 0 Y,LS) 

R a i n f a l l ,  P (24-hour) .................. i n  

1' use o n l y  one CN source  p e r  t ine .   orals - 

Runoff ,  Q .............................. in 
(Use P and CX w i t h  t a b l e  2-1, f ig .  2-1, 
o r  eqs.  2-3 and 2-6.) 

1 / 

0,580 

(210.VI-TR-55, Second Ed, June 1986) 
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Worksheet 2: Runoff curve number and runoff 

P r o j e c t  Date By - 
L o c a t i o n  Checked Date 

C i r c l e  one : P r e s e  D Developed 

1. Runoff curve  number (CN) 

CN ( v e i g h t e d )  - t o t a l p r o d u c t  - 
t o t a l  a r e a  Use CS = 

D 

Sof 1 name 
and 

hyOtoLogic 
drou? 

(appendix A )  

b 

2. Runoff 

Frequency .............,............t... y r  

Cover d e s c r f p t i o n  

(cover  :ype, t r e a t n e a t ,  and 
hydrologic  cond i t ion ;  

percent  impervious; 
unconnected/connected impervious 

area ratio) 

Ralnf  a l l ,  P (24-hour) .................. t n  

1' Use o n l y  one CN source  pe r  l i n e .  T o t a l s  = 

.............................. Runoff,  Q i n  
(Use P and CN v i t h  t a b l e  2-1, fig.  2-1, 
o r  eqs. 2-3 and 2-4.) 

I 
8. 6& 

1 / 

(210-VI-TR-55, Second Ed, June 1986) 
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Worksheet 2: Runoff curve number and runoff 

p r o j e c t  B/Jc~/A,M~/  &S+V BY 7 ~ 4 ~  oat. +4iii& 
L o c a t i o n  /??&fu/x. A/ 2 Checked Dace 

C i r c l e  one : Presen  Developed r3 
1. Runoff curve  number (CN) 

t o t a l  roduct 37.842 g2,3 use (3 (wefgh ted)  - totalparea 
D- 76 8 

S o i l  name 
and 

h y d r o l o g i c  
drouP 

(append ix  A) 

I) 

2. Runoff 

Frequency .............................. y r  

Cover description 

(cover  :ype, t r e a t a e n t ,  and 
hyCtologfs cond i t ion ;  

percent impervious ; 
unconnec:ed/connected impervious 

area ratio) 

.............................. Runoff ,  Q i n  
(Use P and CN u i t h  t a b l e  2-1, f ig .  2-1, 
o r  eqs. 2-3 and 2-6.) 

(210-VI-TR-55, Second Ed., June 1986) 
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Worksheet 2: Runoff curve number and runoff 

P r o j e c t  By - Date 

Locacion Checked Date 

C i r c l e  one: Presen Developed is.3 
1. Runoff curve nunber (CN) 

CN ( v e i g h t e d )  - t o t a l  product 
t o t a l  a rea  Use CN - 

* 

- 
S o i  1 zaae  

and 
h y d r o l o g f c  

S o u ?  

(appendix A)  

3 

2. Runoff 

Frequency .......................e...... yr 

Cover d e s c r i p t i o n  

(cover :ype, crea taen t ,  and 
hydrologis  condi t ion;  
percent fnperoious ; 

unconaected/connected inpervious 
a r e a  r a t i o )  

Runoff,  Q .............................. i n  
(Use P and CX v i t h  cable 2-1, f ig .  2-1, 
o r  eqs.  2-3 and 2 4 . )  

1' use o n l y  one C?I source per  l ine .  ~ o t a l s  = 

(210-VI-TR-55, Second Ed., June 1986) 
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Worksheet 2: Runoff curve number and runoff 

p r o j e c t  ~ ~ C ~ C O N A N  &S/J ~ y m d  Dace 

~ o c a t i o n  ~?&&,AJ/%, Checked Dace 
/ 

C i r c l e  one: Developed 3d23~~5.4~ 4 
1 .  Runoff curve number (CN) 

coca1  roduct  4~. gg 3 Use I 
CN (weighted)  - roCaIParaa 

-57 * 

S o i l  name 
and 

h y d r o l o g i c  
drou? 

(appendix A )  

2. Runoff 

Frequency .............................. yr 

Cover desc r ip t ion  

(cover  type ,  Creatzenc, and 
hydrologf: condi t ion;  

percent  fmpervious; 
unconnec:ed/connectcd impervious 

a r e a  r a t i o )  

.............................. Runoff ,  Q in 
(Use P and CN v i c h  cable  2-1, f ig.  2-1, 
o t  eqs. 2-3 and 2 - 4 . )  

D 1 

(210-VI-TR-Sj, Second Ed, June 1986) 
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Worksheet 2: Runoff curve number and runoff 

P r o j e c t  RC/CMAN/V 4 d 5 ~  .Oymd Date 

~ o c a t i o n  /??&@&&/X, Checked Date 
4 .  

-TL/ABA'~/N 6 

I .  Runoff curve number (CN) 

CN ( v e i g h t e d )  = t o t a l  product - f 9 Use a -  
t o t a l  a r e a  4$3 * 

S o i l  nane 
and 

h y t r o l a g i c  
group 

(appendix A) 

3 
B 
n 
Li 

2. Runoff 

............................ Runoff ,  Q i n  
(Use P and CN w i t h  t a b l e  2-1, f ig .  2-1, 
o r  eqs. 2-3 and 2 4 , )  . .,.a , . . . .  

Cover d e s c r i p t i o n  

( c o v e r  type, t r e a t x n t ,  and 
hydralogf: cond i t ion ;  

percent  Lnpervtous; 
unconnecred/ connected i ~ p e r v i o u s  

a r e a  racio)  

t 1 'LL ::̂ :',n ,Z 

(210-VI-TR-55, Second Ed., June 1986) 
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Worksheet 2: Runoff curve number and runoff 

P r o j e c t  &.LC */&d/4 / d  +!!22isd B~ n,g Date 

~ o c a t i o n  /??-A/3cT, ,4.~ Checked Date 

~ 8 6 # s , / v  7 

1. Runoff curve  number (CN) 

t o t a l  roduct 35(9d 8 ?,C use 
I a (we igh ted)  - tocrlParea I-I 

t37 # 

S o i l  nane 
and 

h y t r o l o g i c  
group 

(appendix A )  

D 

2 .  Runoff 

.............................. Frequency yr 

Cover d e s c r i p t i o n  

(cover  type, t r e a t s e n t ,  and 
hydrologic condi t ion;  

percent Inpervious;  
unconnec:ed/connected i q e r v i o u s  

area r a t i o )  

Runoff, Q .............................. in 
(Use P and CN v l t h  t a b l e  2-1, f i g .  2-1, 
o r  eqs.  2-3 and 2 4 . )  

(210-VI-TR-55, Second Ed, June 1986) 
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Worksheet 2: Runoff curve number and runoff 

p r o  J e c c ,&&=/ANAM .~A5k/ BY ZUd Dace 

~ o c a c ~ o n  p/o&,h~,lc , 4 G? Checked Dace 
J 

C i r c l e  one: Developed g 

1. Runoff curve  number (CN) 

CN (we igh ted)  = Coca1 product =//d4+7/- g g  0 
Coca1 a r e a  1, -30 . use CN = 

* 

- 
S o i l  name 

and 
h y d r o l o g i c  

drou? 

(append ix  A) 

D 

C 
23 
b 

2. Runoff 

Frequency .............................. yr 

Cover d e s c r i p t i o n  

(cover  :ype, t reatment ,  and 
hydrologic  condi t ion;  

percenc i n p e r ~ i  ous; 
unconnected/connecced impervious 

a r e a  r a t i o )  

Runoff,  Q ............................. i n  
(Use P and CN v i t h  t a b l e  2-1, fig.  2-1, 
o r  eqs. 2-3 and 2-4.) 

1/ use o n l y  one cx source  p e t  l ine .  T o t a l s  = 

(210-VI-TR-35. Second Ed., June 1986) 
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Worksheet 2: Runoff curve number and runoff 

P r o j e c t  B ~ = J ?  - Date 

Locacion P-#/X , A, - .-. Checked Date 

C l r c l e  one: Developed S&~~AS,A/ 9 

1. Runoff curve  number (CN) 

CN ( v e i g h t e d )  - r o t a 1  produet -27~. 2 d  &,, ,L . 
t o t a l  a r e a  3,/2 , 

, 
S o i l  name 

and 
h y t r o l o g i c  

group 

(append ix  A) 

J> 

2. Runoff 

Fcequency .............................. y r  

R a i n f a l l ,  P (21-hour) .................. in 

Cover d e s c r i p t i o n  

(cover  type,  t r e a t a e n t .  and 
hydrologt: condi t ion;  

percent  l n p e r ~ ~ i o u s ;  
unconnec:ed/connected i r~perv ious  

a r e a  r a t i o )  

Runoff ,  Q .............................. in 
(Use P and CN w i t h  t a b l e  2-1, f i g .  2-1, 
or eqs.  2-3 and 2-4.) 

9 1 

(210-VI-TR-55, Second Ed., June 1986) 
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SECTION 2.2 
Runoff Curve Number Worksheets 

Case 2: Future Land Use Conditions Analysis 



Worksheet 2: Runoff curve number and runoff 

project  RUWW~N ~ S U  BY TZ;/W  ate 5/1/j& 
i- 

Checked Date 

C i r c l e  one: Present Develo a 
1 .  Runoff curve number (CN) 

Cover descrtpcion 

(cover t y ~ e ,  :rea:=ent, and 
hydratsgf: =ond?c:on; 

3 U s e  on ly  one CX source per l ine.  Totals I 

t o t a l  roduet - 3 ~ . 3 / ~  qO.- a ( w e l ~ h c e d )  - cocalParra .a+ Use C( - 
9 Sbg -/,IF ~ g . ~ h  L ' > P J * I ~ ~ ~  ;'/MG 

2. Runoff 

Frequency .............................. yr 

Runoff, Q ...................,....e..... i n  
(Use P and CS vtch table 2-1, f ig .  2-1, 
or eqr. 2-3 and 2 4 . )  

(21O.VI-TR-5S. Second Ed, June 1986) 

S t o m  I 1  Storm #2 Storm 43 



Worksheet 2: Runoff curve number and runoff 

P r o j e c t  By - Dace 

L o c a t i o n  Checked Dace 

7 
CL rcle one:  p r e s e n t  -8 

1. Runoff c u r v e  number (CN) 

S o i l  ~ n e  Cover descr:?tion Area ~IZ,-JO~~C 7 
1 / 

?toduct  
d~ 

and  a- of 
h y d r a L a g i c  (cover :ype, trea:sent, and N (24  x a r e a  % / / a t J  x 

drou?  
I r- hydral03:: :ondi:?on; o I ': a a c g e s  , W C ~  

p e r c e n t  Lnpervioru; o (Y h( 0 3 x -  
unconnec:ed!connec:ed k p e r v i o u s  5 2 0: 

( a p p e n d i x  A) area r a t i o )  C . S L  a - - -  

9.1,- ' 7 ,  L 5-'.1 1'7 , G,-62] 7d.:L/,,tp 3 9  $C' .4'-), 0.7&7 "LL-L- -- 
j..~";; -: I ;t3 i 2 J &  , 5 I 7/f  L 76'2 /P!? d,  4 /. 25; /, 0 3 ~  
- 7  - ,  7, .G p + :, 7-fi /& GL;,' /,c ,T7/?3; ' 94% 191, g 4 3bfr 567.: .' 5@ 
7 
.A - 's"&- (~s/f/) J ?  3 / f f lp  &.2& 9,+35 /,??:- 
7? ~ ~ I L L Z / C . ~  I ' 9 $ 7 ~  /m p 43 8.0/b 1, fi~ g !, ~'-2 $ 

7 f l a 3 A 5 g * J 5  (+dp3) rj7.$yJJwk- ,$B.< ~ ~ 5 2  * & , . o t >  / d C c  5,5722 
D 2-5"%i ( T I O / P / ~ ! . ; $ & / ~  qfl a.aoljr 9.6%~ C, ~ 4 b '  

- 

1 
1' Use o n l y  one  01 sourca  p.r t i n e .  rotals. ) O , I ~ ( L  1 / , . 6 5 4 1 3 ~ ~ ? 6  

/6.L$7- - 0. I-. e39 Use Ct - 
% ~ P F L  JI~US J *ED) W L  - 

# 

2. Runoff 
f i , , j p  -7d.3,=' 

Frequency .............................. yr 

Runoff, Q ........... ,......,........... i n  
( U s e  P and CI v i c h  cabla 2-1, f ig .  2-1, 
or e q s .  2-3 and 2 4 . )  

2 y , ~  
zF /A~hfi :L. .fl+*~,'f'; J?'v<<- 

D-2 (210-VI-TR-S. Second Ed., June 1986) 



Worksheet 2: Runoff curve number and runoff 

Pro jecc Dace =y - 
Locacton Checked Dace 

Cf rcle one : p r e s e n c e  

1 .  Runoff curve nunbet ((2) 

11 Use only one CI source pet Line. 

%fTnP, i'&,&+'?;sd f 6. ,53?- --52&2 4~567 
2. Runoff . A57 

Frequency .............................. yr 

Runoff, Q .............................. in 
(Use P and CI vlch cable 2-1, f ig .  2-1, 
or eqs. 2-3 and 2-4.)  

D-2 (210-VI-TR-55, Second Ed. June 1986) 



Worksheet 2: Runoff curve number and runoff 

P r o j e c t  Dace BY - 
L o c a t i o n  Checked Dace 

C i r c l e o n e :  P c e s e n c $ s Z  L > L : : = Z - ~ - U G , ~ ~ G Z / / ~ ~  

1. Runoff curve  number ((2) 

1' Use o n l y  one cx source  pe r  l ine.  

S o l 1  x e e  
and 

h y d r a l o g i c  
drou? 

(append ix  A) 

3 
.g% L L L ~ F Z  8 

T o t a l s  - Id.2~6 I I/.$& ] / & . 2 7 ~  

c o a l  roducr 2/.4& gg use . 
( r e L 8 h ~ e d )  - coCalPacea .Ly6 • 

Cover desc r ip t ion  

(cover  :yue. :reat=ent. and 
hydralog:; =ondl:ion; 

percent  Lnper~Lotm; 
uneannec:ed!connec~ed iapervious 

a r e a  r a t i o )  

loT "'L (r?/,?! 95% I m p  

,, (TT/~.%I ~ S - L  h.,+ 

h,,p.zp Ktd,,s [ ikIL,j  / b e  i?ycC 
2. Runoff ?2 VL -6592 

L/SE 6 & 7 w  
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> A, C T / ~ / ~ I / )  @ % / m e  

.............................. Runoff ,  Q i n  
(Us. P and OI v l c h  cable 2-1, fig.  2-1, 
o r  eqs.  2-3 and 2-4.) 
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Worksheet 2: Runoff curve number and runoff 

P r o j e c t  Dace By - 
LocatLon Checked - Dace 

A- A 
/7 C i r c l e  one  : p r e s e n t  .-- 5 - j 

- .  

% /N,> /k/7-q < 1s. 743 
2- Runoff .437 " 9 3  (/?5f $fs% 

1. Runoff c u r v e  nuaber (13) 

Frequency .............................. yr 

b i n f a l l ,  P (24-hour) .................. t n  

I 

S o i l  ur,e 
and  

h y t r o l o g L c  
d rou?  

( a p p e n d i x  A) 

7d67J3 -52-7 3 
i, 
i- - A 

Runoff ,  Q ........................... i n  
(Use P and CX vLch t ab lo  2-1, f ig .  2-1, 
o r  eqr .  2-3 and 2-4.) 

% FC C17, SF AREA ,u7L@i43bL. 

D-2 (210-VI-TR.55. Second Ed, June 1986) 

Cover desc r fpc ion  

(cover  :yue, t t e a t ~ e n e ,  and 
hydralogi: =ondicion; 
pcrcenc Fapersf o w ;  

unc~nnec:ed!connec:ed ia?ervious 
a r e a  r a t i o )  

2-5 .'L&c (rz/i), 1 +g 7: ,ttR, % 

5-,3& /+*i.?$) , r d f  7?.;,4 
,u,[ ,, ; ,- ,,'py+</] 5.>-2 /' /#*I3 

t-?7.&;..',? 0 It-5 DL!<; (T).,/..) qgJ7_ /,?? 

1 / 

tj5---'> 3 A:. ZJ 
P 

Area 

[ l a c l e s  
Clxi- 
0: 

e ~ s '  c. 

9 ,3 [ t  'Y 

N 

N 

o 
S 

2-C A Y ~ ~  
/ C 7 i ~ / 2 2 /  *q A H P  

- c ( T , ~ c J / ~ ~  1 2 3 ' ~ ~  h> -p 

1 , ~ .  3 3 ~ ~  

2?$+ ,,9. 0 7c/' 

5. %/o 

/ . 9 ~ 0  
L p 2  
/.55i 
/. q55 

_ 0.7& 
4'$& 
fl cc4 A,/. 

3 
9.q 
$7 

-9*(fb-' 
2 2-c- 
4 . J  - L- 

/. q& 
8 , j ~ J  

Produce 
0 f 

CI x a r e a  

4.7227 
0.24 

(24- 

D 
, ? ~ % ~ " + j f l d  

1 

D 
13 

Adz/# 
&.2/3 

' /?2-./;z ,L*,. 

,+- 
<-f / 
,;I" 'fl 

Y & ~ ~ +  

2.83"c 
8.314 

I r e  
I 

(V 

2 
a -  
k L A  

&'z./P~/ 53% //np - 
~ I L L ~ / J . =  ( 7 3 , / ~ 1 )  /MP 
," Q " Y'-- 49AL;i; ( ~ , / ? c I  2 3 %  /;l+,fl - 
k c /  -T,,JF (71 3/d-,I CHir /bp 

6.4- DL%< ( ~ / d ? / j  C 37- At,/ 
D 

95 

?B 
36 

I 
(V 

2 - 
&f 
$4 

& L O / .  hi/d~J 5 ~ 5 ~  /pp 

Use o n l y  one CI source p e t  l ine .  a - ,O. i'37 3 ~ / ? 9  /5.945 

COCIL C O ~ U C C  -3 , /99  
(veLgheed) - coCaIPacea .%7 - 3 Use CI - . 

8. tT.97 

8 .  
'ga-9csp 

0.33(  
ddc2 

5 
3.734 

- 5 / ~ ' ?  
3'033 
f#* /& 



Worksheet 2: Runoff curve number and runoff 

Project 3y - 
Locat Lon Checked 

Date 

Dace 

Circle  one: ~ r e s a n @ i m  /,.se fl- SL,ABAS.,.CI ZA 

1 .  Runoff curve nuaber (CN) 

1/ Use onLy one C( source per line. 

01 (wLghced) - coral produec -wm m.4 Use . 
coral area .Wo . 

.............................. Frequency yr 

Runoff, Q ........................... in 
(Use P and 01 wlch cable 2-1, f ig .  2-1, 
or eqr. 2-3 and 24.) 

(210-VT-TR-55. Second Ed.. June 1986) 



Worksheet 2: Runoff curve number and runoff 

P r o f e c t  Dace By - 
LocatLon Checked Date 

C i r c l e  one: Present  - % s z T H  SU~~/=+J( )  s& 

1 .  Runoff curve number ((3) 

S o i l  s n e  
and 

h y t r a l o g t c  
Srou? 

(appendix A) 

- -- 

Covet descr??tion 

(cover  type,  :rea:zent, and 
hydralog:: :ond?:ion; 

percenc Lnpervtou~; 
uneannec ted!connccecd i=x?crvious 

area ra t io )  

Ci x area L 

Use o n l y  one c?( sourea per t ine .  o c a s -  18.472-1 @,78/ 

6.64d 
2. Runoff . / , / ~ P C ~ T Y ~ +  =e5;3 d ~ b  353 

.............................. Frequency yr  

.............................. Runoff,  Q in 
(Use P and CN uich cable 2-1, f ig .  2-1, 
or eqs .  2-3 and 2 4 . 1  

Storm I 1  Storm 42 Storm I 3  

. 

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



Worksheet 2: Runoff curve number and runoff 

P r o j e c t  Dace By - 
Locac lon  Checked Dace 

C i r c l e  one: ~ r e s e n c  CA 5~ Z' &&.4~'5/,~ 4 
1. Runoff curve  nunber (CN) 

c o r a l  codusc &JL&- pz g , use a (ve ighced)  - cocalParea 
4 0 3  

r 
S o i l  .=ne 

and 
h y d r o l o g f c  

3 rou? 

(append ix  A) 

D 
r, 

Frequency .............................. yr 

Runoff ,  Q .............................. i n  
(Us. P and 0( v t c h  cable  2-1, f ig .  2-1, 
o r  eqs. 2-3 and 2-4.) 

Cover desc r i?c ion  

(cover  :yue, :rea:=enc, and 
h y d t ~ l o s i :  :ondi:ion; 

percent  Lc~pervlous; 
unc~nnec:ed!conncc:ed i ~ ? e r v f a l u  

area r a t i o )  

2-5% (?5-h, j 4 q 9  h, P 
5-OD% [ C ~ Y ~ ~ ) ? ? C I . ~ P  

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

n l2 -5 y A /  (m,/p$ ?sL7C) lot 70 

1 / 

~4 

T 

D 

Area 

O a c ~ e s  
8 z i -  
aOt 

8. ?d;  t 

N 
I 

m 

o 
5 

: -cDuiL -:7,,/5[,' 2 5% 
2-2 '*&: ('T/Lc/$!: .7970/Iup 

O - C ~ ~ C  C ~ ~ $ h d  255&# 

45/66 

Product 
o  f 

CJ x area 

3.g~ 
c<L~ 

&a2/?  
9 1 ' 0 . o - y  

1! Use o n l y  one CI source  par l ine .  
- 

T O C ~ L S  - 

/, 2f,9 
?.;/i-" 

(24- 

3 

za;S 
d , f l /  c zL;sl 

C 
I 

N 

l a - -  
* & &  

87 
87 

7 
(Y 

2 

8 - 9 6  
a o b f  

90 
70 

I 



Worksheet 2: Runoff curve number and runoff 

P r o j e c t  Dace By - 
L o c a t i o n  Checked Date 

C i r c l e  one: P r e s e n t  0 Develope 

1. Runoff c u r v e  nunber (CN) 

I s o l 1  ant I Cover desct:?tion I 
h y d r a l o g i c  (cover  :ype, :rea:xent, and 

hydraLo3f: =ond::ion; 
?ercenc inpervfous; N 

uneonnec:ed!eonnec:ed iapervious 
(append ix  A) a r e a  ra:io) 

Area 

Baa- 

Product 
0 f 

(3 x area 

d, T ~ S  10. 9.9 

L/ use o n l y  one C( source  par  tin.. Tocals - I J . = +  I5/.67 

CN (ve ighced)  - c o c a 1  product 
t o c a t  a r e a  

Use Ci - 
D 

.............................. Frequency yr 

R a i n f a l l ,  P (26-hour) .................. I n  

Runoff ,  Q .............................. i n  
(Use P and 01 w i t h  cabla 2-1, fig.  2-1, 
o r  8qs. 2-3 and 2 4 . )  - -.. h._ i - - " _  

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

S t o m  I 1  Scorm t 2  Scorm I 3  



Worksheet 2: Runoff curve number and runoff 

Projecc Dace BY - 
Locacfon Checked Dace 

C i r c l e  one: Present 

1 .  Runoff curve nuaber (CN) 

I S o i l  3anc I 
and 

S y 2 r o l o g i c  (cover tyue, treataenc. and 
Srou? hydralosf: :ondi:ion; 

percenc Lnper~fous: Q 

I I uneonnec:ed!connec:ed i n p e r v i o u s  
(appendix A) area rat io)  

-- - 

1' U s e  o n l y  one C?i source per l ine. 

-- - - -  

Totals - 
t o t a l  product 41*1a (vefghced) * coca1 area ,YJL Use CI - 

D 

.............................. Frequency yr  

.............................. Runoff, Q in  
(Use P and CI wlch table 2-1, Pig. 2-1, 
o r  eqs. 2-3 and 2-4.) 

Product 

Ci x area 

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



Worksheet 2: Runoff curve number and runoff 

P r o j e c t  Dace By - 
L o c a t t o n  Checked Date 

C t r e l e o o a :  ~ r e s e n c ~ ~ ~  EAST- SUB&I / /V~  

1. Runoff c u r v e  number (a) 

S o t 1  m n e  Cover d e s c r i p t i o n  Area ?roduct 
1 / and a- o f 

h y d r o l o g i c  (cover  type. Creacaent, and N 
I C 

Ci: x area 
S o u ?  hydralog?: :ond?tion; N I ? O a e r e s  

percent  topervlous; 1 (V a ~ i -  - .  uneonnected!connected Lapervious 2 0 t 
(append ix  A) a r e a  r a t i o )  - - ; I " : ,  

r J g,, :/ LI ,,.? /7/~&P31 g*2h?g 9-29." 2$&r 
-. -; y$& .'T,&$ ; ) &- 4 ,;,p* 9 - 3  3 G I-:. - 3b,<;f77w'F h,J$+ 

-I- 
I 

I 
Use o n l y  one CI sou tea  p e t  l ine.  ~ o t a l s  = 3 3dYbb 

BIGVI-TR-55, Second Ed. June 1986) 

2. Runoff /MP[a 'd; /Aa:' = 
a, 3c?J 

$2 5- 
45G 5-dffr 

Frequency .............................. y r  

b i n f a l l ,  P (TO-hour) .................. t n  

Runoff ,  Q .............................. i n  
(Use P and 01 with cable  2-1, f ig .  2-1, .................... o r  eqr .  2-3 a d  2 4 . )  



Worksheet 2: Runoff curve number and runoff 

P r o j e c t  Date By - 
Locacfon Checked Dace 

Cf rcLe one :  res sen\- 

CI (wefghced) - 7&// coca' producc m - m $/, < Use C( m coca1 area  3,'d n 

1 Runof C curve  number (CN) 

2- Runoff - 43,929 
$ ~ P c w T > ? '  - :5$/ 

8, $/G - WI 

r 
S o i l  =sane 

and 
h y d r o l o g f c  

drou? 

(appendix A) 

n - 
csz~an,s..m,c 
2 d ~ o  5s !J% 8 

r h  - 
3 

W. s 4 r :  3 

........................... Frequency yr 

.............................. Runoff,  Q in 
(Use P and C( v t c h  cable 2-1, f ig .  2-1, 
o r  eqr .  2-3 and 2 4 . )  

Cover descr??t ion 

(cover :yoe, trca:=ent, and 
hydr~1ogi:  =ondi t ion;  
percent fnperofous; 

unconnee:ed!conneeted impervious 
area  r a t i o )  

g f ~ ~ ~ ~ e  ( T ~ L ~ z )  S O ~ . J / ~ ~  

z-;~%, [TIL/i;i 45% L,,~ 
hxm hL /TIL;~.U] 853 ,$dp 

&L;.,GC (T/ L , c ~ $  G??.I$,~ 
&(( T ~ C E  (-:~,p,$ QC 
8-5 0q4 (7-1 7 / d  48Hd /Iv 

Use o n l y  one N source per  l ine .  T O  - / Q . s / ~  

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

Storo #I 

1 / 

?G/// 

--- 

Area 

n a c ; e s  
gai -  
a: 

0.077 
&.z@ 

9 / , q ~ . / / 9 *  
a . 3 ~ 9  
0.127 
o,07&* 

N 

N 

Q 

S 

- 

43. $29 

Storm t 2  

I 

-- 

Storm #3 

Product 
0 f 

C4 x area 

y;& 
,$:?:: - 

!j:.35by 
J, / < / <  (<- 

/ c , + y ~  
4/"- 

a- 
I C Y  

I 

a -  e & L  

f 

3,553 

/b,#h 
/&,/I5 
3 ,J5  
#.>? I -/ 

5,&& 

I 

;; 

98 
57.7 

98 
9% 
S. ̂, 

---- 



Worksheet 2: Runoff curve number and runoff 

P r o j e c t  Dace By - 
L o c a t  Lon Checked Date 

C l r c l e  one: P r e s e n t  ~9 
1. Runoff c u r v e  number ((3) 

Cover d e s c r f p t i o n  
and  

h y t r o l o g l c  ( c o v e r  :yoe, trea:=enc, and 
d t o u ?  hydralog:: :ondition; 

pe rcen t  fapervioru;  3 

unconnee:ed!connec:ed h p e r v i o u s  
I 

( a p p e n d i x  A)  a r e a  r a t i o )  a 

Product 
0 f 

(24 x a r e a  
I a c r e s  

1' Use o n l y  one C?( source  p e r  t ine .  

CN (vaLghced)  - t o e a 1  product  . 
t o t a l  area ,, /4)' 

Use Cl - 
e. a' .,' 

2. Runoff 

F requency  ......................e.....~e yr 

Runof f ,  Q .............................. fa 
(Use P and C( v i c h  t a b l e  2-1, f ig.  2-1, 
or eqe. 2-3 and 2-4.) 

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

Scorn  I1 Storm 42 Storm #3 

. 



SECTION 2.3 
Runoff Curve Number Worksheets 

Case 3: Major Drainage System Analysis 



Worksheet 2: Runoff curve number and runoff 

-- 
i o c a t i o n  ///J,F c . ! ~  4 -re Checked Dace 

C i r c l e  o n e  : ? r e s e n :  D e v e l o s e l  (-'&p .zF 

1. R u n o f f  c u r v e  number (CK! 

t o t a l  r o d u c t  
CS ( w e i g h t e d )  = Use CN = 

9 

..- 

.......................... F r e q u e n c y  !... y r  

R a i n f a l l ,  P ( 2 6 - h o u r )  .................. i n  

S o i l  2arr.e 
a2c 

R u n o f f ,  Q .............................. in 
(Use P and CN w i t h  t a b l e  2-1, fig. 2-1, 
o r  e q s .  2-3 a n d  2-4.) 

Cover descr:p:ion Area ? r o c u c :  
0: 

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

h y d r o l o g i c  ( c o v e r  r y p e ,  t r e a t n e n : ,  and CS x a r e a  
j g r o u 3  i h y d r o l o g i c  c o n d i t i o n ;  
I ! p e r c e n t  i m p e r v i o u s  ; 
I 1 u n ; ~ n n e c : e d ~ c o n n e c t e d  i m p e r v i o u s  i 
j (aspendlx  A! ' a r e a  r a t i o )  
t 

1 A . . . .  *-- ! b T  .i -y, .:< z: -I.,. . I .. - -  . - 4. - 
1 7 .  1:- / . - 

; '  ..- - - -1  d -;.- ',1/2.'.? 

I i 
I 
I 

I 
I 

i 
j i 
c 

. I i I 
i I 
I I 

I 

1 I 
i i 
I I 

I / 

S t o r m  83 S t o r m  81  

- 

7d.64i 1! S s e  o n l y  one  CS s o u r c e  p e r  l i n e .  T o t a l s  = 

S t o r m  112 

r u b  <"I 



Worksheet 2: Runoff curve number and runoff 

- 
P r o j e c t  by - 3a:e 

t o t a l  roduc: 
CS ( w e i g h t e d )  = Use CN = , 

Loca:ion Checiced B a t e  

-- 7- 
. I )  -: iT:i ir; 2; Cf r c l e  o n e  : Presen :  D e v e l o p e d  

1. Runoff c u r v e  number (CS! 

2 .  Runoff  

S o i l  name 
a n d  

F r e q u e n c y  ........................... y r  

R a i n f a l l ,  P ( 2 4 - h o u r )  .................. i n  

C o v e r  d e s c r i 7 : i o n  Area ? roauc :  
o f 

.............................. R u n o f f ,  Q i n  
(Use  P and CN w i t h  t a b l e  2-1, f i g .  2-1, 
o r  e q s .  2-3 a n d  2-6.) 

n y c r o l o g i c  1 ( c o v e r  :y?e, i r e a r n e n t ,  a n d  i CS x a r e a  
! g r o u p  I h y d r o l o g i c  c o n c i : i o n ;  3 a c c e s  
I p e r c e n :  i n p e r v  Fous ;  a n = -  
! I u n c o n n e c ~ e d . ~ o n n e c i e d  i m p e r v i o u s  I ( a p p e n d i x  A )  area ratio) I 

1 I C,  . - .  . Y I  . . ,  
: . . .  ..,,,a. .. .C 

I 
1 > -  . -  -- -- a 
I ::+- . A 7 ' ' JL:k; I 

1 TLAc-T 4 
I 

I i 
i 1 I 

I I I 

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

I I 

S t o r m  03 S t o r m  C2 

i 

I I I ! 
I 

i I I I 
1 I I 

1 
I 

I 

S t o r m  lil 

3 Use o n l y  one CX s o u r c e  p e r  l i n e .  T o t a l s  = d. Pq 



It-orksheet 2: Runoff curve number and runoff 

? r c  jec: SY Date  

CN ( w e i g h t e d )  = 
r o t a 1  produc: = v.//L g2'_r - -. Use CN 

t o t a l  a r e a  / g / q  3 

i o c a z i o n  Checked Da te  

-- f l k 2 ; ~  i7: <--;. 
, , , , lr  one:  Presen:  Develzpec  

i .  Runoff  c u r v e  number (CS' 

2 .  Runoff 

F requency  .............................. y r  

R a i n f a l l ,  P (24 -hour )  .................. tn 

Area ?roducc: 1 of 
S o i l  zame 

and 

.............................. R u n o f f ,  Q i n  
(Use  P and CN w i t h  t a b l e  2-1, f i g .  2-1, 
o r  e q s .  2-3 and  2-4.) 

1 

Cover description 1 : 
, CS A, 

I h y d r o l o g i c  1 (COV:: r y p e ,  : r e a t r e n t ,  and 
! group  h y d r o l o g i c  c o n d t c i o n ;  
I i N a c ~ e s  

hi hi 

I p e r c e n r  imperv ious  ; 
i - unconnec:ed.'=onnec:el i n p e r v i o u s  : & ]  A BTe I a r e a  r a t i o )  1 p 3 :  - 
I ( a p p e n t i x  A )  I I r; ;; 

I 1 r -  
I 

! L 
I -. - .- -. 
I 

I i i 
1 I 

I I I 

I i i I I 
1 

I 
i i 

i 
I 

I 

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

ii S s e  onLy one CN s o u r c e  p e r  l i n e .  T o t a l s  = 

Storm 6 1  

~ @ / y  

S t o r n  82  

$7.116 

Storm 83 



Korksheet 2: Runoff curve number and runoff 

Prc; ject SY 9a:e 

Location Checked Date 

,- . '/ , 1 1 -  i l  
Circle one: Presen: Deveio~el . . 

y:c', , 
./ . , , : .  - , ; / T A ~ ~  :C- 

1. Runof f curve nunber (CN) 

I 
Soil name I Cover descriprion ?toduc: 

tydroloaic (cover rype, :reat.ent. and I I group I hvcroiogi: condition; 
f i percent inpervious; 

i i 
area ratio) 

I 

unconnectadlsonnected impervious 
1 Ca~pendix A )  
I I 

I 

I j I I -3 -. .-- 1 I 
1 . ' - s -- '; , !  

. . 
I . ,. - I  

1.1 j i ' .. I ., , Y !9 ,72~ 
I 

<.-, I 
t 
I i 

I j i  
i 

, ;: -. i 
! 

1 _ i  : I 
I 

I 
I 

I 

i I 
I 

i 
1-1 Use only or.e C?i source per line. Totals = - 

total product fmt 7 9 .  4 I----- 
CN (weighted) = 

total area ,575 . use CN = 1 79 1 
9 

2. Runoff 

Frequency .............................. yr 

Rainfall, P (24-hour) .................. in 

Runoff, Q .............................. in 
(Use P and CN with table 2-1, fig. 2-1, 
or eqs. 2-3 and 2 - 4 . )  

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

Storm 111 

+ 

Storm 82 Storm 83 



Worksheet 2: Runoff curve number and runoff 

Pro jec: 3y Date 

iocazior. Chec~ea Dare 

,,d 
total product . 

CN (weighted) = 
total area ,/<> 7 ' 2  . use CN = 

, 

.-4 - -  ,,.,Le one: Presen: Developed CASE ill- (susr; 
7mc7- 9 

1, Runof l curve nunber (2K: 

S c i l  name Cover descrtp~ion Area ?roduc: 
I I and i I .  i cycro:og:: 1 (cover :ype, creatzenr, anc 
, grous I hydrologic condi~ion; 
I percen: icpervlous; 
I unconnectediconnected impervious 

I 
I i (appendix  A: area r a i i o )  

I 

i I 
I 

1 ' D r - e d T  - 
I I 

j !t 

I 
I i j j / i /  

I i i / I ! 

I i 
! 

I i l i i  

2. Runoff 

! 1 1 1  1 

I 
! 

L/ use only one cx source per line. ~otals = 

Frequency ............................... yr 
Rainfall, P (2h-hour) .................. in 

Runoff, Q .............................. in 
(Use P and CN with table 2-1, fig. 2-1, 
or eqs. 2-3 and 2-4.) 

I I 

+ o . / ~ u  

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

//.37$ 

Storm ill 
,* . * 

Storn A2 S t o m  83 



Worksheet 2: Runoff curve number and runoff 

Project SY Dare 

Locazion Checked Date 

Circle one: Presen: Developed 

1. Runoff curve nunber (CS) 

I ) Soil name Cover description 1 i I 

I 1 hy::Logic (cover :ype treatZen;, and 
g r ou? 1 hydrolozic condi:ion; N 

i percent inpervious; I c !  41 s i I - . '  . i unconnec:ed/connec:et inpervious i i 
I - I  - 

(appendix X j  
I 

area ra:io) 
i 1 < I  L :  

I I ! : ! 

/ Use only one CN source per line. Totals = If:?, L90 1 Ts. 5 / by 1 
CN (weighted) = 

total product $83); g Use = 
total area &yd , 

2. Runoff 

Frequency ..........................t.., yr 
Rainfall, P (2'4-hour) .................. in 

.............................. Runoff, Q in 
(Use P and CN with table 2-1, fig. 2-1, 
or eqs. 2-3 and 2-4.) 

(210-VI-TR-33, Second Ed., June 1986) 

Storm 111 Storm li2 Storm :/3 



Worksheet 2: Runoff curve number and runoff 

Project By Date 

Locatior. Checked Date 

Circie one : Presen: Developec d q ~ q  L- E 
( s u B 7 )  

CS (weighted) = 
total product 14-97 829 Use LN . 
total area 2 w  9 

m c T  lSL 
1. Runcf f curve number (CK) 

2 .  Runoff 

Soil name 
ana 

hylroiogic 
J grou? 
I 

I 
I ( appen lLx  A )  

Frequency ............................... yr 

1 
Cover description Area Produc: i 

(cover type, treatment, anl CS x area 
I hylrologic condition; 

percen: impervious; 
unconnected;connectea impervious 

area racio) 

Rainfall, P (2h-hour) .................. in 

Runoff, Q .............................. in 
(Use P and CN with table 2-1, fig. 2-1, 
or eqs. 2-3 and 2-4.) 

D I 3 ' ~ s . ~  -&z ~?og~/c 

i I i 9 $  &-.s / 9 & ~ &  
I 

I 
I 

I 
i 
1 

I I I I 

I 
0 

I 
I I I 
I 

(210-VI-TR-55, Second Ed.. June 1986) 
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7. q76 Use only one CS source per line. Totals = 
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IVorksheet 2: Runoff curve number and runoff 

P r o j e c t  BY D a t e  

i o c a z i o n  Checiced D a t e  

1 1  Use o n l y  one CS s o u r c e  p e r  l i n e .  

C i r c l e  o n e :  Presen :  Deve loped  ~?&Lz -.z (5-) 

1. Runoff  c u r v e  number (CN' 

T o t a l s  = 10.303 1 
t o t a l  p r o d u c t  

CN ( w e i g h t e d )  = Use CN = 
t o t a l  a r e a  a 

Produc:  
o  f 

CS x a r e a  

L - 1  name 
and 

2 .  Runoff  

Cover  descrip::on 

F r e q u e n c y  .............................. y r  

R a i n f a l l ,  P ( 2 4 - h o u r )  .................. i n  

I h y d r o l o g i :  I ( c o v e r  :yoe, E r e a t n e n t ,  and 
g r o u p  

I I hycrolog:: c o n d i t i o n ;  
p e r c e n t  I m p e r v i o u s ;  

i I u n c o n n e c t e d i c o n n e c t e d  i m p e r v i o u s  i ( a p p e n d i x  i a r e a  r a t i o )  

I 
I 

I 
I 1  

I 3 I I Bec-gr - & 6 1 & 103 
1 I I i i  

I I 

I 

i 
I 

I 
1 

I 

I 
1 

I I 
i 

I 
I 

I I i 

.............................. R u n o f f ,  Q i n  
(Use  P and  CN w i t h  t a b l e  2-1, f i g .  2-1, 
o r  e q s .  2-3 a n d  2-4.) 

i 

b 

I 

I 

(210-VI-TR-.is, Second Ed., June 1986) 
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IVorksheet 2: Runoff curve number and runoff 

P r c  jec: 3y Date  

L o c a t i o n  Checited Dace 

C i r c l e  one : Presen: Developed PJSP ZT (a!,) 
75&Xr S S ~ ~ A & ~ / A /  d . Runoff cu rve  nunber  ( C K I  

1-1 Use onl;r one CN s o u r c e  p e r  l i n e .  ~ o t a l s -  7 I 

I I Scil name 
I ana 

CN ( w e i g h t e d )  = 
t o t a l  p r o d u c t  Use CN = 

t o t a l  a r e a  I 

Cover d e s c r i p t i o n  
I I Area I r r o t u c ~  I CSL'  o  f 

2 .  Runoff 

i h y d r o ? o z i c  I ( c o v e r  cype.  treatmen:, and 
! CS x a r e a  

I grou? I h y a r c l o g i :  c o n d i t i o n ;  
I 
I i percen: impervious;  

i unconnec ted /  connected impervious I - .: 0 2 I = 21 2 i ( append ix  A )  a r e a  ra : io)  ! ;i - I I 

1 i I 

I I 
E - 6 .  2 ,  j l ~ a ~ 7 3  

Frequency ..........................?... y r  

R a i n f a l l ,  P (24-hour)  .................. in 

.............................. Runoff ,  Q i n  
(Use P and CN w i t h  t a b l e  1-1, f f g .  2-1, 
o r  e q s .  2-3 and 2 - 4 . )  

(210-VI-TR-55, Second Ed.. June 1986) 
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Storm 12 S t o m  Q3 



Worksheet 2: Runoff curve number and runoff 

Pro jec: 3~  Date 

Locatlor? Checked Date 

C i r c l e  one : P r e s e n t  Developed 

1 .  Runoff cu rve  number (CX)  

3 Use o n l y  one CN source  p e r  l i n e .  T o t a l s  = 

t o t a l  2roduct  CN (we igh ted)  a =-=I Use CN = 
t o t a l  a r e a  3 

S o i l  name Cover d e s c i i p i o n  

2 .  Runoff 

1 n y d r o i o g l c  f ( cover  cype,  c rea tment ,  and CS x a r e a  
I 

'? c c 
j grou? 

I 
hydrologic c o n d i t i o n ;  N I a n a c r e s  

h' 

i I percen: impervious;  
unconnectedlconnected impervious 

(appendLx A )  a r e a  ra:io) 

I i 
I I 

i I 
! 

1 '  CS - 
Area 

Frequency .............................. y r  

R a i n f a l l ,  P (24-hour) .................. i n  

3roduc: 
of 

.............................. Runoff ,  Q i n  
(Use P and CN w i t h  t a b l e  2-1, f i g .  2-1, 
o r  eqs .  2-3 and 2-4.) 

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

Storm iil 
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-- 
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Worksheet 2: Runoff curve number and runoff 

P r o j e c t  9y Eate 

Locazion Checked Da:e 

C i r c l e  one:  P r e s e n t  Developed 

CN (we igh ted )  = 
t o t a l  product  24596 yg.$ = 

t o t a l  a r e a  . %/b B 

z A ~ ~  13 
1 .  Runoff curve  number (CK) 

2.  Runoff 

Frequency ............................... y r  

R a i n f a l l ,  P (2h-hour) .................. i n  

?roduc: 
0 f 

Scl: zane I Cover d e s c r i p t i o n  
a n d  I 

Runoff ,  Q .............................. i n  
(Use P and CN w i t h  t a b l e  2-1, f i g .  2-1, 
o r  eqs .  2-3 and 2-4.) 

Area 
(-S I/ 

I 
nycrologi:  / :over zype,  t r e a t n e n t ,  and r -4 I CS x a r e a  

I h y c r o l o g i c  c o n d i t i o n ;  acces  
i 

I i percan: i n p e r v i o u s ;  - .  
1 
I 

I 
I I unconnecte;. connected impervious  , 0 :  I 

I (appendix A )  I z r e a  r a t i o )  r. i  - - 
i.! L; I  L 

I 

I I I i j l  

I /7 rC 
! ' I 

I 2p5c3E T -/- , , 7 g/eL 1 1.183 I B - Z ~ J  
I ~ i i i  I ! 

/t ' 2 i I /: I i I , / $  ; /-.-.- 
1 
I 

(210-VI-TR-55, Second Ed., June 1986) 
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I 
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Storm P2 

I 

L 

I I 
I 

z$$Y& i/ Use o n l y  one CN source  p e r  l i n e .  Toca l s  = G?, 3 / 6  



Worksheet 2: Runoff cume number and runoff 

?TO ject Ey Date 

Circle one: Presen: Developed CA5E -z (so& /q 
7-77~7 /r 

1. Runoff curve nunber (CN! 

I SOL: name Cover des:ri?:ion I , , f Area I Produc: 
I and I of 
1 ~ydroiogi; 1 (cover :ype, treatment, and 
I grou7 hydrolog;: condition; 
I i percenr impervious; 

j / unconnec:ediconnected imper-iious 
(aopeni lx  .i) I 

I 
a r e a  ratio) 

i I ! I i  ! 

- - -  - - - -  

Use only one CN source per line. 

CN (weighted) = 
total product 
total area 

'2'"' 9 .  / . "re c;i = 

/: 935 9 

2. Runoff 

Frequency ............................... yr 
Rainfall, P (24-hour) .................. Ln 

Runoff, Q .............................. in 
(Use P and CN with table 2-1, fig. 2-1, 
or eqs. 2-3 and 2-4.) 

(210-VI-TR-53, Second Ed., June 1986) 

Storm /I1 Storm #2 Storm #3 



Worksheet 2: Runoff cunTe number and runoff 

P r o  jec: 3~ Date  

Loca r  i o n  Checked Da:e 

C i r c l e  one:  P r e s e n t  Developec CAV Zr (5x9 

i .  ;.r?nof f cu rve  number (CK) 

CN ( w e i g h t e d )  = 
t o t a l  p roduc t  9~ 39 9 Use = 

t o t a l  a r e a  -43 B 

2. Runoff  

Area Produc: 

F requency  ............................ y r  

I! S o i l  name 

R a i n f a l l ,  P (21-hour)  .................. i n  

Cover desc r ip : ion  
and  

R u n o f f ,  Q .............................. i n  
(Use  P and CN w i t h  t a b l e  2-1, f i g .  2-1, 
o r  e q s .  2-3 and 2-4.) 

CS - 

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

I of 
j h y d r o l o g i ;  1 ( c o v e r  r y o e ,  : rea tment ,  and i is x a r e a  / 
I grOu; 1 h y d r o l o g i c  c o n d i f i o n ;  a a c r e s  

percen:  i m p e r v i o u s ;  3 ai - I 
I 1 unconne; ted /connected  i t n p e r - i o u s  

( a p p e n 2 i x  A )  a r e a  r a t i o )  I 
i I 

1 1 1  

Storm 113 Storm t l  

i I 

Storm #2 

I- ,3 186 1 3 0'7 / I 
2c.2 7 - ,F'A;,L '-.d)YG/L I Dr- j , eql 12. .-= + I 

1 I 

1 8  I 
I 

I 
I 

I I I 

I 
1 

I 
I I 

9 

I I I I I 
I 

L' Use o n l y  one C?: s o u r c e  p e r  l i n e .  



Worksheet 2: Runoff curve number and runoff 

P r o j e c t  By - 3 a t e  

Loca:Lon Checked Dare 

C i r c l e  one :  P r e s e n t  Developed  C / l Z C  .7774 GXj 

1.  Runoff  c u r v e  nunbe r  (CN! 

I S o i l  name Cover description 
and I - v h y d r o l o g i c  I (cove:  :ype, , , ea tmen[ ,  and  
g r o u p  h y d r o l o g i c  yercen:  i n p e r v i o u s ;  c o n d i r i o n ;  lfi .. . . h 

Xrez P r o d u c t  1 cs :'area 

( a p p e n d i x  A )  

I 

CN ( w e i g h t e d )  = 
t o t a l  p r o d u c t  g$?/fl g2.j- 

3-j t o t a l  a r e a  a , Use CN = 
9 

W - 
unconnec ted!connec ted  i m ? e r v i o u s  L .  S C ,  s 

area r a t i o )  1 2  L I Z  
I 

! 

2 .  Runoff 

1! tise o n l y  one  CN s o u r c e  p e r  l i n e .  T o t a l s  = 

Frequency  .............................. y r  

R a i n f a l l ,  P ( 24 -hou r )  .................. i n  

I 
I 

Runof f ,  Q .............................. i n  
(Use P and  CN w i t h  t a b l e  2-1, f i g .  2 - 1 ,  
o r  e q s .  2-3 and  2 - 4 . )  

I 

(210-VI-TR-55, Second Ed., June 1986) 
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Worksheet 2: Runoff cunre number and runoff 

Pro jec: 9y Date 

iocazion Checked Date - 

/"P 41 totalproduct #&< b s /  
CN (weighted) = 

total area 
/# 393 , 

c A s ~ ~  ',p-~& 
J.. 

Circle one : ?resent Developed 

T u  C / d, J-C~~'B~%'*$J C / ~ / A L ~ L J  / 7 
1. Runoff curve number ( C X )  <re& CASE -9 s ~ub&.;,/r/ 9 

Soil name Cover description I I Area Produc: 
and CS A' of 1 hydrologic I (cover zype, ireacnen:, and C?i x arez 

! g r o u ~  i hydrologic condizion; 
1 

I percent impervtous; 
! j unconnec:ed/connec:ec im?ervious 
/ (ap2enlix A )  area ratio) 
I 

I 

i 1 I !  ! i 
i i ~ z i  j l d 3 / ~  

! 

d.2& 
! 

I 

i 

i i 
I 

or cqs. 2-3 and 2-4.) 

?'~.755 

/L&,3$$ 

2. Runoff 

Frequency .............,............?.., yr 
Rainfall, P (2h-hour) .................. in 
Runoff, Q .............................. in 

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

1! Use only one CS source per line. Totals = 

(Use P and CS with table 2-1, fig. 2-1, 

Storm ill 

+ 

Storm 1 2  Storm 113 



SECTION 2.4 
Runoff Curve Number Worksheets 

Case 4: Storm Drain System Analysis 



Worksheet 2: Runoff curve number and runoff 

Dace 

~ o c a c i o n  ~&EA//x,  Checked Date  

CL rcle  one:  P r e s e n t  Developed 

1. Runoff c u r v e  number (a) 

t o c a l r o d u c t  - 
N ( v e l g h c e d )  - toealparea use Ci - 

# 

S o i l  nace 
and 

h y d r a l o g t c  
g rou?  

(appendix A )  

Runoff ,  Q .............................. i n  
(Use  P and (24 vLch cable  2-1, f ig. 2-1, 
o r  eqs .  2-3 and 2-4.) 

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

Cover d e s c r i p t i o n  

( c o v e r  type ,  trea:zienc, and 
hydrcilugi: cond?:ion; 

percent  Fnpervious; 
unc~nnec:cd!connecced inpe rv ious  

a r e a  r a t i o )  

S u € 3 i  - T ~ T ~ / I - I ~ / T , L A ~ ~ ~  

3 E=EKT 4 ~ 3 ~ ~ ~  .LVGL I B L ~  d . ~ . i i / /  

L / CY- 
Area 

n a c z e s  

;a: 

CY 
I 

N 

3 

2 
.q 

SUB 1 A  
3 I D d - 7  ~ / F A ~ ! L  GFP Id&/ I lo.OSb I 

?roduc: 
o f 

CS x a r a a  

D 

?' 
I 

N 

- .  
F L L  - 

.- 
I 

- 

&e LS I 

I 
W/ FRN be& 1 ~ ~ 1  a.114 1 i 

i I 

I 
I/ Use o n l y  one a source  pe r  l i n e .  Totals - 0.sZ I 

d 



Worksheet 2: Runoff curve number and runoff 

Pro  j e c c  Dace By - 
L o c a t i o n  Checked Dace 

C i r c l e  one  : P r e s e n t  Developed 4 
SZ/B 2,2d, ZB,2c, 2!D  AN^ 2E 

I .  Runof € c u r v e  number (CX) 

c o c a 1  roduct  
cl ( w e i g h t e d )  - toC.lPacea use  Ci - 

s 

Sof 1 name 
and  

h y d r o l o g f c  
3 rou?  

( a p p e n d i x  A)  

2. Runoff 

Frequency .......................... ?... yr 

Cover d e s c r i p t i o n  

( cover  :ype, crea:=enc, and 
3yd:alosi: condi t ion;  

percent  inpervlous;  
unconnec:cd/connected inpervious  

a r e a  r a t i o )  

.............................. Runof f ,  Q i n  
(Use P and (3 v l t h  cabla 2-1, f ig.  2-1, 
o r  aqs. 2-3 and 2 4 . )  

I) I T - IRG I I -B7 I 

Area ?roduc: 
1 / CS- of 

D 1E2- Igb / 

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

,. I 9 5  , 

Storm I1 

CS x atca 
\- 

I a a c ~ e s  
N 

4 0:  - 2 

CY 
t 

N 

1 

Z: 
:- i 

Scorn I 2  Scorn 13 

. 

P 
I 

. 
2 L 

I * B  .zB 
b 

I I 

D 9 ~ 5 ~ ~ 7 -  Igb / / I.&= j 
D 

ll 
P 

1' use o n l y  one CN source per  l i ne .  c a  - 8.7LJIL 

'SU@ 2c 
,DEsca~ j g 6 i  1 

/ . O Z 3  
' 

810 

I 

5QB 2D 
!~z~EIz . .  
%la 4s 

DESOAT 

.-- 

%I 



Worksheet 2: Runoff curve number and runoff 

P r o j e c t  Date 3y - 
L o c a t i o n  Checked Date 

C i r c l e  one:  P r e s e n t  Developed 

1. Runoff c u r v e  number (CN) 

CN ( w e i g h t e d )  - t o c a l  product  - I6 
c o c a l  a r e a  

Use OT - 
s 

r 

Soil aane 
and  

h y d r o l o g i c  
5 r o u p  

( a p p e n d f x  A)  

2. Runoff 

Frequency .............................. yr 

Cover d e s c r i p t i o n  

( c o v e r  :ype, frea:aent. and 
hydralsgi:  cond i t ion ;  

percent  i n p e r ~ ~ i o u s ;  
unc3nnec:ed/connec~ed i ape rv ious  

a r e a  r a t i o )  

Runoff. Q .............................. i n  
(Use P and C?( v i t h  t a b l e  2-1. f ig .  2-1, 
o r  eqs .  2-3 and 24.) 

962 3) 5 u 6  3 
4% a --. 

l h e - - + i l i e & v c , z  R5: 

(210-Vl-TR-S, Second Ed, June 1986) 

L / CS- 

1 

S c o m  11 

Area 

a a e r e s  
JX~& 

a: 

N 
1 

N 

3 

Z: 
:+ 

1 - B  3 A  
4- I 1~~~51 

I I l*@f. / I 
n 
-!k I%/ I lWp3/ I 

Produc: 
o  f 

a x acsa 

D 
j3 
3 

Scorn 42 

?' 
I 

N 

i z -  A 

Scorn  P3 

f 
N 

2 
% 

# / L O  

,&18 1. 
. ~ 7 5  

I 

B 3 e  1% 
2 i 3  33 

SUB 3E 

1 1' Use o n l y  one a source  per  l i n e .  Tocals  - 

4"6 

g6 

/* #I 9 



Worksheet 2: Runoff curve number and runoff 

P r o j e c t  3y - 
L o c a t i o n  Checked 

Dace 

Dace 

C i r c l e  one: P r e s e n t  Developed EASE 4 
r u n  $ 48, +BJ 5 F  .$54 

1. Runoff curve  number (CN) 

t o t a l  roduct a 
(we igh ted)  = totalparea use 01 = 

* 

S o i l  zane 
and 

h y 0 r o l a g t c  
p toup  

( a p p e n d i x  A) 

2. Runoff 

Frequency ...................,....t... yr 

Cover desc t ipc ion  

(cover  :ype, trea:aent, and 
h y d r ~ I 0 3 f :  :ondttion; 

percent  L ~ p e r ~ ~ i o u s ;  
uncannected!connecced iapervious 

a r e a  r a t i o )  

. Runoff ,  Q .............................. i n  
(Use P and CN v i t h  cable  2-1, f ig .  2-1, 
o r  eqs. 2-3 and 2-4.) 

427- D 
72 

4 Q l o  D 5x6 Lt.A 
2'70 8 1 

~o HILLSIDE.  D&s-+-T 
42 70 0 

I 
z22:iis,DE d.0 10 

I% 70 D w p  a 
b o C ( 1 ~ L s l U f  

% u r ~ r a r  

(210-VI-TRS, Second Ed, June 1986) 

1 / CN- 

r 

Storm I1 

Area 

? [ l a c ; e s  
Bai- 
0: 

N 
I 

cu 

1 - G 

-5 SF 
i 

0.0 60 

J ~ = & T  0.009 

7roduct 
of 

a x area 

5q 
B e s a ~  

Scorm 12 

.- 
I 
N - .  

+ L . -  

i 
I/ Use o n l y  one N source  per  l ine .  t o t a l s  - 

Storm (13 

b 

*- 

2 2'- 

86 
7% 

8-573 

.@OF 

.DO# 
a. uo/ 

I 

. 



Worksheet 2: Runoff curve number and runoff 

P r o  j e c c  BY - Date 

L o c a t i o n  Checked Date 

C i r c l e  one:  P r e s e n t  Developed &= 4 

1. Runoff c u r v e  nunber (CN) 

S o i  1 nane Cover d e s c r i p t i o n  
I / 

Area ?roduc: 
and  a- 0 f  

h y d r a l o g i c  ( cove r  :ype, trea:=ent, and N CX x area 
I .  3 CI- j r o u ?  hyCroLogf: cond i t ion ;  I I [ l a c z e s  

pe rcen t  i npe rv ious ;  N N 1 Bxi- 
unc~nnecced /connec ted  hapervious 1 2 0:  

( a p p e n d i x  A)  a r e a  r a t i o )  + L L  a s -  
U B  5 72 

2 7 %  3 
7370 8 mo 
47 SJ 3 D W T  

W O  ZQ 

'7'37013 % B 5 E  . 72 . d l 6  
27 ";bB bEsem % . o  06 

.- . 

I 
. / ru Use o n l y  one (24 source  p e r  l i n e .  T o t a l s  - . - 

t o t a l r o d u c t  
cl (we ighred )  - cotalparea . Use (3 - 

8 

2 .  Runoff 

F requency  ..........................?... yr 

.............................. Runof f ,  Q i n  
(Use P and '24 v i c h  t a b l e  2-1, f ig .  2-1, 
o r  eqs .  2-3 and 2-4.) 

Seonu 11 Scorn  42 Scorn  b3 

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



Worksheet 2: Runoff curve number and runoff 

P r o j e c t  Dace sy - 
Loca t  f a n  Checked Dace 

C i  rcLe one: P r e s e n t  Developed 4 
S u B  6, &A.  66 $ 6 ~  

1. Runof C curve  number (CX) 

t o t a l  roduce 
(welghced)  - totalparer Use CN - 

* 

SOIL name 
and 

h y d r o l o g f c  
S C ~ U ?  

( append ix  A) 

2. Runoff 

Frequency .........................?,,, yr 

Cover desc r ip t ion  

(cover  :ype, trea:=enc, and 
h y d r ~ l a g t :  condit?on; 

percent  Inperof ous; 
uncannec:ed!connecced inpervious 

area r a t i o )  

.............................. Runoff, Q i n  
(Use P and CN v l c h  cabla 2-1, f i g .  2-1, 
o r  aqs.  2-3 and 2-6.) 

86 
-FAIR &t;e 72 

7 I 

. ,886 

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

I / CS- 

.&7 
.HI 

I 

Scorm I1 

Area 

a a c z e s  
ax=-  

2 0 :  

26 
7 t  
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Worksheet 2: Runoff curve number and runoff 

P r o j e c t  =y - 
L o c a t i o n  Checked 

Date 

Dace 

C i r c l e  one: P r e s e n t  Developed &5+?5 

3 6  7, 7AJ 75 7c1 7)) 77E f 7 F  
1. Runoff curve  number (CY) 

Cf (ve fghced)  - c o c a l  producc 
c o c a l  a rea  Use a - 

* 

2. Runoff 

S o i l  aane 
and 

h y t r s l o g i c  
~ r o u p  

(aopend lx  A )  

.............................. Frequency yr 

b i n f a l l ,  P (24-hour) .................. i n  

Cover desctfpcion 

(cover  :y?e. trea:aent, and 
hydtologi:  condt:ion: 

percent tnpervlous: 
unconnec:ed!connected iapervfous 

a r e a  racio)  

Runoff ,  Q .............................. i n  
(Use P and Cf v l c h  cable 2-1, f ig .  2-1, 
o r  eqs.  2-3 and 24.) 
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Worksheet 2: Runoff curve number and runoff 

2. Runoff 

P r o j e c t  Date By - 
L o c a t i o n  Checked - Date 

Cf rc le  one: P r e s e n t  Developed ~ 4 4 ~  4- 
U(B s jo'4 

1. Runof t c u r v e  number (CN) 

F requency  ...................,.....~... yr 
.................. b i n f a l l ,  P (2b-hour)  In 

SofL name 
and 

h y 2 r o l o g i c  
J r o u ?  

( a p p e n d f x  A) 

Runoff ,  Q .............................. i n  
(Use P and CN v t t h  t a b l e  2-1, f ig .  2-1, 
o r  eqs .  2-3 and 2 4 . )  

Cover d e s c r i p t i o n  

( c o v e r  :ype, trea:aent, and 
hydrolog?: cond i t ion ;  

percenc  tnpervlous ;  
unc~nnec:ed!connected h p e r ~ i o u s  

area racio)  
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Worksheet 2: Runoff curve number and runoff 

P r o j e c t  Date 3y - 
L o c a t l o n  Checked Dace 

C i r c l e  one: P r e s e n t  Developed &XE 9 
a 

Sc(B 9/9&9B$90 
1. Runoff curve  number (CX) 

coca1  roduct cx (we igh ted)  - cocalParea Usa C( = 
* 

S o i l  name 
and 

h y d r o ~ o g t c  
3roU? 

(appendix A) 

2 .  Runoff 

Cover desc r fp t ion  
1 / 

Area ?roducz 
CY- o  f  

( cover  type, trea:=enc, and N 
I 9 \- 

C?i x area  
hydralogic  condi t ion;  N I I a a c g e s  

percenc inpervlous; 3 +J a a=li- 
unconnec:ed/connected iapervious  = 2 0: * 

area r a t i o )  .: 2 - + L k  

Frequency .....................,........ yr 
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Runoff ,  Q .............................. i n  

(Use P and CX w i t h  cable 2-1, f ig .  2-1, 
o r  eqs. 2-3 and 2 4 . )  
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Worksheet 2: Runoff curve number and runoff 

Frequency ............................. y r  
. . 

b i n f a l l ,  P (24-hour) .................. tn 

P r o j e c t  3y - Dace 

Locacf on Checked Dace 

C i r c l e  one:  P r e s e n c  Developed &&€ q - 
W R  17 @A, P B  $ / o C  

1. Runoff c u r v e  number (CN) 

Runof f ,  Q .............................. i n  
(Use P and v i c h  cable  2-1, f ig .  2-1, 
o r  eqs.  2-3 and 2-6.) 

S o i l  aane 
and  

h y ~ t a l o g i c  
s:~u? 

(append- A) 

3 
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Worksheet 2: Runoff curve number and runoff 

P r o j e c t  Dace =y - 
L o c a t i o n  Checked Dace 

C i r c l e  one:  P r e s e n t  Developed 4 - /!, //A, T R ,  sc #5U 
I .  Runoff c u r v e  number (CN) 

CN ( v e i g h c e d )  - c o c a 1  product  - 
Coca1 a r e a  Use C( = 

* 

S o i l  name 
and  

h y d r o l o g i c  
d rou?  

( a p p e n d i x  A) 

2. Runoff 

P 

Cover d e s c r i p t i o n  Area 
I / ?roduc: 
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R a i n f a l l ,  P (2L-hour) ..............,... t n  
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Worksheet 2: Runoff curve number and runoff 

P r o j e c t  Dace By - 
L o c a t i o n  Checked Dace 

C i r c l e  one:  P r e s e n t  Developed CAS~? 4 
sub I= 

1. Runoff c u r v e  number (CN) - 

CN ( v e i g h c e d )  - t o t a l  product  - 
Coca1 a r e a  Use ci - 

B 

S o l  1 name 
and  

h y d r a l o g i c  
8 COUP 

(appendix A)  

3 
h//u IUE 

2. Runoff 

F requency  .............................. yr 

Cover d e s c r l p c i o n  

( c o v e r  t y p e ,  trea:=ent, and 
hydralugi:  cond?:?on; 

pe rcen t  tnpervious ;  
uncannec:ed!connecced i ape rv ious  

area tac io )  

DE~SKT -FAIL 

Runof f ,  Q .............................. in 
(Use P and CX w i t h  c a b l e  2-1, f ig .  2-1, 
o r  eqs .  2-3 and 24.) 
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Worksheet 2: Runoff curve number and runoff 

P r o j e c t  Dace =y - 
L o c a t i o n  Checked Dace 

C i r c l e  one: P r e s e n t  Developed 

1. Bunof t  c u r v e  number (CN) 

Use Ci - 
* 

S o i l  aane  
and 

h y d r a l o g i c  
3rouP 

( a p p e n d t x  A )  

2. Runoff 

.............................. Frequency y r  

.................. R a i n f a l l ,  P (24-hour)  i n  

Cover d e s c r i p t i o n  

( cove r  :ype, t r e a t = e a t ,  and 
h y d r ~ l o s i :  :ondf:ion; 

percenc Lnpervious; 
unconnected/connected  ia?ervfous  

a r e a  raclo)  

Runoff ,  Q .............................. i n  
(Use P and (24 w i t h  t a b l e  2-1, f ig .  2-1, 
o r  eqs.  2-3 and 24.) 
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Worksheet 2: Runoff curve number and runoff 

P r o j e c t  Date By - 
L o c a t i o n  Checked Date 

C i r c l e  one: P r e s e n t  Developed 

I .  Runoff c u r v e  nuabe r  (CN) 

t o t a l  roduc t  
N ( v e l g h t e d )  - tocalparer use cx - 

0 

S o i l  ~ a n e  
and  

h y t r o l o g f c  
S rou?  

(appendix A )  

Frequency  ..........................?... yr 

Runof f ,  Q .............................. i n  
(Use P and CN v i t h  t a b l e  2-1, f i g .  2-1, 
o r  eqs .  2-3 and 2-4 . )  

Cover d e s c r i p t i o n  

( c o v e r  :ype, trea:=lenc, and 
h y d r a l o g i s  cond i t ion ;  

pe rcen t  topervious ;  
uncannected!connected inpervious  

area r a c i o )  
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Worksheet 2: Runoff curve number and runoff 

P r o j e c t  Date By - 
L o c a t i o n  Checked Dace 

C t r c l e  one: P r e s e n t  Developed 

1. Runoff curve  number (CX) 

t o e a 1  roduct . - 
(2 (ue l8hced)  - cocalparea Use 01 - 

* 

S o t 1  xane 
and 

h y t r o l o g t c  
3 rou? 

( a p p e n d i x  A) 

2. Runoff 

.............................. Frequency y r  

R a i n f a l l ,  P (24-hour) .................. in 

Cover d e s c r i p t i o n  

(cover  rype, creat=enc, and 
hydralogic  condi t ion;  

percent ;nperoious; 
unc~nnec:ed/connected bperv ious  

area racio)  

........................... Runof f ,  Q ... i n  
(Use P and CX w i t h  cable  2-1, f ig .  2-1, 
o r  eqs.  2-3 and 2 4 . )  
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