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Figure A-5. Gutter and Roadway Discharge - Velocity Chart 
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/\PPENDJX A: R/\.'.l'IONAL METHOD AND MOO!FU:D RATIONAL METHOD 

2.50% slope 

1001----J.l J IIN� ····-···--···-·1 30 

J-. I w 
w 

·---•-u. 0 
� I 
w I (.) 
z 
<( 
f-, 
(/) 

i5 
w 

c==o.95 (/) 
0::: 
:::i 
0 
(.) 
0::: w 
1-· 
<( 

I I I I I 
EXAMPLE: 
Given: Watercourse Distance (D) "' 70 Feet 

Slope (s) =1.3% 
Runoff Coefficient (C)::: 0.41 
Overland Flow Time (T) = 9.5 Minutes 

T= 1.8(1.1-C}VD 
3Vs 

SOURCE: Airport Drainage, Federal Aviation Administration, 1965 

Figure A--4. Rational Formula - Overland Time of Flow Nomograph 

Note: Use formula for watercourse distances in excess of 100 feet. 
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.Are:a "A" = Area "B" 

Figure A-3. Computation of Effective Slope for Natural Watersheds 
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Figure A-2. Nomograph for Determination ofTc for Natural Watersheds 

NQte: Add ten minutes to the computed time of concentration from Figure A-2. 
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Grated Inlets in Sag 

A grated inlet in a sag location operates as a weir at shallower depths and as an orifice at larger 
depths. The designer shall estimate the capacity of the inlet under both weir flow and orifice flow 
conditions, then adopt a design capacity equal to the smaller of the two results. Figure 3-5 provides 
a nomograph for calculating the capacity of grated inlets in sag locations. 
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Figure 3-5. Capacity of Grate Inlets in Sag Locations 

Calculate the capacity of a grate inlet operating as a weir using the weir equation 
(Equation 3-1 O} with a length equivalent to perimeter of the grate. When the grate is 
located next to a curb, disregard the length of the grate against the curb. 

3-14 The City of San Diego I Drainage Design Manual I January 2017 Edition 



ER 

20 

1 5  

1 0  
9 

7 

6 
5 

-----

3 

2 .5 

2 u5 
1 .5 

0.9 
0.8 

0.7 

0 .6 

0.5 

0.4 

n = 0.030 

2 �, JO 

6" 

2 

n = 0.01 5 n = 0.01 i5 

3 

18" 

4 5 6 7 8 9 1 0 
Discharge (ft 3/s) 

Street Crovm 

� 

20 30 40 50 

Figure 3-2: Gutter and Roadway Discharge-Velocity Chart (6" Curb) 

3-6 The City of San Diego I Drainage Design Manual I January 201 7 Edition 



.1 

l 

l 

l 

1 

·1 

I 

1 

l 

l 

'l 

J 

. l  

J 

j 

. l  

J 

. J. 

TA!U!. 2 

RUNOFF COEFFlCifNTS (RATIONAL M!THOD) 

:QEVEL.OPEO AR!AS (URBAN) 

u.nd Use. 

Residential: 

SL""lgl� Family 

Mu.ltl-Unlts 

Moblle Hom es 

Rural (lots greater than 1/2 acre) 

Commercial (2) 
80% Impervious 

Iridus trial (2) 
9C•% Impervious 

NOT:.S : 

( l) Type D solI to be used for al! areas. 

.70 

.65 

.8..5 

.95 

(2) \lr'here act'Jal ccndi t.ions devla te slgnlf ican tly from the tabulated 
lmpervlousness values of 80% or 90%, the values given for ccef .f lcient c, 
may be revised by multiplying SO% er 5•0% by the ratlo of actua l 
lmpervlousness to the tabulated imperviousness: Howe·,e r, in no case shall 
the fll",al coe:ff icient be less than 0. 50. For examoie: Ccr.sider commerclal 
property on D s.oH. 

Actual impervioi_:snes s = 

Tabulated lmpervlousne.ss = 

Revlsed C 50 
go X 0.85 = 0.53 

82  
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APPENDIX B 

Existing and Proposed Drainage Maps 

Prepared By: 
ARC Construction & Engineering, Inc. 

LOT 3 1  RANCHO DEL SOL 
Dated: 1 2-20-2020 
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APPENDIX C 

Existing Drainage Basin Calculations 

Prepared By: 
ARC Construction & Engineering, Inc. 

LOT 31 RANCHO DEL SOL 
Dated: 12-20-2020 



* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

* * *  

RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
Reference : SAN DIEGO COUNTY FLOOD CONTROL DISTRICT 

2 0 0 3 , 1 9 8 5 , 1 9 8 1  HYDROLOGY MANUAL 

( c )  Copyright 1 98 2 - 2 0 1 4  Advanced Engineering Software ( aes ) 

Ver .  2 1 . 0  Release Date : 0 6/ 0 1 / 2 0 1 4  License I D  1 6 6 7  

Analys i s  prepared by : 

ARC CONSTRUCTION & ENGINEERING INC . 
1 0 9 4 8  ELDERWOOD LANE 

SAN DIEGO CA 9 2 1 3 1  

* * * * * * * * * * * * * * * * * * * * * * * * * *  DESCRI PTION O F  STUDY 

* * * * * * * * * * * * * * * * * * * * * * * * * *  
* 1 0 0  YEAR EVENT 

* 
* LOT 3 1  RANCHO DEL SOL 

* 

* DATE : 4 / 2 0 / 2 0  
* 

* * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

* 

FILE NAME : LOT32 . DAT 

T IME / DATE OF STUDY : 0 7 : 5 5 0 4 / 2 1 / 2 02 0  

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION : 

USER SPEC I FIED  STORM EVENT ( YEAR ) = 1 0 0 . 0 0 
S PECIFIED MINIMUM PI PE S I ZE ( INCH ) = 6 . 0 0 
S PECIFIED PERCENT OF GRADIENTS ( DECIMAL ) TO USE FOR FRICTION SLOPE 

0 . 95 
RAINFALL- INTENS ITY ADJUSTMENT FACTOR = 1 . 0 0 0  
*USER S PECIFIED : 
NUMBER OF [ TIME , INTENS ITY]  DATA PAIRS = 9 

1 )  5 . 0 0 0 ;  4 . 4 1 0  

2 )  1 0 . 0 0 0 ;  3 . 4 8 0  
3 )  1 5 . 0 0 0 ;  3 . 0 0 0  

4 )  2 0 . 0 0 0 ;  2 . 5 3 0  

5 )  2 5 . 0 0 0 ;  2 . 4 0 0  
6 )  3 0 . 0 0 0 ;  2 . 0 0 0  
7 )  4 0 . 0 0 0 ;  1 . 65 0  

8 )  5 0 . 0 0 0 ;  1 . 5 0 0  



9 )  60 . 0 0 0 ; 1 . 4 0 0  

SAN DIEGO HYDROLOGY MANUAL " C " -VALUES USED FOR RATIONAL METHOD 

NOTE : ONLY PEAK CONFLUENCE VALUES CONSI DERED 
*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW 

MODEL* 

HALF- CROWN TO STREET-CROSSFALL : CURB GUTTER-GEOMETRIES : 
MANNING 

WI DTH CROSS FALL IN- I OUT - / PARK- HEIGHT WIDTH L I P  

FACTOR 

NO . ( FT )  ( FT )  S I DE I S I DE /  WAY ( FT )  ( FT )  ( FT )  
( n )  

===== --------- ----------------- ======== ----- ====== 

======== 
1 3 0 . 0  2 0 . 0  0 . 0 1 8 / 0 . 0 1 8 / 0 . 0 2 0  0 . 67 2 . 0 0 0 . 0 3 1 2  

0 . 0 1 5 0  

GLOBAL STREET FLOW-DEPTH CONSTRAINTS : 

1 .  Relative Flow-Depth = 0 . 0 0 FEET 

as ( Maximum Allowable Street Flow Depth ) - ( Top-of-Curb ) 

2 . - ( Depth ) * ( Velocity ) Constraint = 6 . 0  ( FT* FT / S )  
* SIZE  PIPE WITH A FLOW CAPACITY GREATER THAN 

OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE . * 

HIKE 

( FT )  

0 . 1 67 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

* * *  

FLOW PROCESS FROM NODE 3 0 0 . 0 0 TO NODE 3 0 1 . 0 0 IS CODE = 2 1  

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYS IS<<<<< 

NATURAL DESERT LANDSCAPING RUNOFF COE FFICIENT = . 35 0 0  

SOIL CLAS S I FI CATION I S  " D" 

S . C . S .  CURVE NUMBER (AMC I I )  = 8 8  
INITIAL SUBAREA FLOW-LENGTH ( FEET ) = 1 1 6 . 0 0 
UPSTREAM ELEVATION ( FEET ) = 2 8 7 . 00 

DOWNSTREAM ELEVAT I ON ( FEET ) = 2 5 9 . 0 0  

ELEVATION DI FFERENCE ( FEET ) = 2 8 . 0 0 

URBAN SUBAREA OVERLAND T IME OF FLOW (MIN . ) 6 . 2 67 

WARNING : INIT IAL SUBAREA FLOW PATH LENGTH I S  GREATER THAN 

THE MAXIMUM OVERLAND FLOW LENGTH 1 0 0 . 0 0 

( Re ference : Table 3 - lB of  Hydrology Manual ) 

THE MAXIMUM OVERLAND FLOW LENGTH I S  USED IN Tc CALCULATION ! 

1 0 0  YEAR RAINFALL INTENSITY ( INCH/HOUR )  = 4 . 17 4  

SUBAREA RUNOFF ( CFS ) 0 . 3 8 

TOTAL AREA ( ACRES ) = 0 . 2 6  TOTAL RUNOFF ( CFS ) 0 . 3 8 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

* * *  

FLOW PROCESS FROM NODE 3 0 2 . 00 TO NODE 3 0 3 . 0 0 IS CODE = 5 1  



>>>>>COMPUTE TRAPEZOI DAL CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA ( EXISTING ELEMENT ) <<<<< 

ELEVATION DATA : UPSTREAM ( FEET ) = 2 5 9 . 0 0 DOWNSTREAM ( FEET ) = 
1 8 9 . 00 

CHANNEL LENGTH THRU SUBAREA ( FEET ) 8 1 9 . 8 4 CHANNEL SLOPE 

CHANNEL BASE ( FEET ) 5 0 . 00 " Z "  FACTOR = 1 0 . 0 0 0  

MANNING ' S  FACTOR = 0 . 0 1 5  MAXIMUM DEPTH ( FEET ) = 1 . 00 

1 0 0  YEAR RAIN FALL INTENS ITY ( INCH/HOUR )  = 3 . 4 1 3  

NATURAL DESERT LANDSCAPING RUNOFF COEFFICIENT = . 3 5 0 0  

SOIL CLAS SI FICATION I S  " D "  

S . C . S .  CURVE NUMBER (AMC I I )  = 8 8  

TRAVEL TIME COMPUTED USING EST IMATED FLOW ( CFS ) = 

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY ( FEET /SEC . )  = 

AVERAGE FLOW DEPTH ( FEET ) 0 . 0 4 TRAVEL TIME (MIN . ) 

5 . 4 8 

3 . 08 

4 . 4 3 

0 . 08 5 4  

Tc ( MIN . ) = 1 0 . 7 0 

SUBAREA AREA ( ACRES ) 8 . 5 0 SUBAREA RUNOFF ( CFS ) 

0 . 3 5 0  

1 0 . 15  
AREA-AVERAGE RUNOFF COEFFICIENT 

TOTAL AREA (ACRE S )  = 8 . 8  PEAK FLOW RATE ( CFS ) 
1 0 . 4 6 

END OF SUBAREA CHANNEL FLOW HYDRAULICS : 

DEPTH ( FEET ) = 0 . 0 5 FLOW VELOCITY ( FEET/ SEC . )  4 . 1 0 

LONGEST FLOWPATH FROM NODE 3 0 0 . 00 TO NODE 3 0 3 . 0 0 = 

FEET . 

END OF STUDY SUMMARY : 

TOTAL AREA ( ACRES ) 

PEAK FLOW RATE ( CFS ) 
8 .  8 TC ( MIN . ) 

1 0 . 4 6 

END OF RATIONAL METHOD ANALYSI S  

1 0 . 7 0 

9 3 5 . 8 4 



* * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
* * *  

RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 

Reference : SAN DIEGO COUNTY FLOOD CONTROL DISTRICT 

2 0 0 3 , 1 9 8 5 , 1 9 8 1  HYDROLOGY MANUAL 

( c )  Copyri ght 1 98 2 - 2 0 1 4  Advanced Engineering Software ( aes ) 
Ver .  2 1 . 0  Release Date : 0 6 / 0 1 / 2 0 1 4  License I D  1 6 67 

Analysis  prepared by : 

ARC CONSTRUCTION & ENGINEERING INC . 
1 0 9 4 8  ELDERWOOD LANE 

SAN DIEGO CA 9 2 1 3 1  

* * * * * * * * * * * * * * * * * * * * * * * * * *  DESCRI PT ION O F  STUDY 

* * * * * * * * * * * * * * * * * * * * * * * * * *  
* 1 0 0  YEAR EVENT 

* 
* LOT 3 1  RANCHO DEL SOL 

* 
* DATE : 4 / 2 0 / 2 0  

* 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
* 

FILE NAME : LOT 3 3 . DAT 

T IME / DATE OF STUDY : 0 6 : 3 0 0 4 / 2 1 / 2 0 2 0  

USER S PECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION : 

USER S PECIFIED STORM EVENT ( YEAR ) = 1 0 0 . 00 
SPECI FIED MINIMUM PI PE S I Z E ( INCH ) = 6 . 0 0 
SPECI FIED PERCENT OF GRADIENTS ( DECIMAL ) TO USE FOR FRICTION SLOPE 

0 . 95 

RAINFALL- INTENS ITY ADJUSTMENT FACTOR 
* USER S PECI FIED : 

NUMBER OF [ TIME , INTENS ITY]  DATA PAIRS 9 

1 )  5 . 0 0 0 ;  4 . 4 1 0  

2 )  1 0 . 0 0 0 ;  3 . 4 8 0  

3 )  1 5 . 0 0 0 ;  3 . 0 0 0  

4 )  2 0 . 0 0 0 ;  2 . 5 3 0  

5 )  2 5 . 0 0 0 ;  2 . 4 0 0  

6 )  3 0 . 0 0 0 ;  2 . 0 0 0  

7 )  4 0 . 0 0 0 ;  1 . 6 5 0  

8 )  5 0 . 0 0 0 ;  1 . 5 0 0  



9 )  6 0 . 0 0 0 ;  1 . 4 0 0  

SAN DIEGO HYDROLOGY MANUAL " C " -VALUES USED FOR RATIONAL METHOD 

NOTE : ONLY PEAK CONFLUENCE VALUES CONSIDERED 
*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPE FLOW AND STREETFLOW 

MODEL* 

HALF- CROWN TO STREET-CROSS FALL : CURB GUTTER-GEOMETRIES : 

MANNING 
WI DTH CROSS FALL IN- I OUT - / PARK- HEIGHT WIDTH L I P  HIKE 

FACTOR 

NO . ( FT )  ( FT )  S I DE I S I DE /  WAY ( FT )  ( FT )  ( FT )  ( FT )  

( n )  
--- ===== --------- ----------------- ====== ===== ====== -----

1 
0 . 0 1 5 0  

3 0 . 0  2 0 . 0  0 . 0 1 8 / 0 . 0 1 8 / 0 . 02 0  0 . 67 2 . 00 0 . 0 3 1 2  0 . 1 67 

GLOBAL STREET FLOW-DEPTH CONSTRAINTS :  

1 .  Relative Flow-Depth = 0 . 00 FEET 
as ( Maximum Allowable Street Flow Depth )  - ( Top-of-Curb ) 

2 .  ( Depth ) * (Velocity ) Constraint = 6 . 0  ( FT* FT / S )  
* SIZE  P I PE WITH A FLOW CAPACITY GREATER THAN 

OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE . * 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

* * *  

FLOW PROCESS FROM NODE 4 0 0 . 00 TO NODE 4 0 1 . 0 0 IS CODE = 2 1  

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYS I S<<<<< 

-----------------------------------==----------=========----============= 

NATURAL DESERT LANDSCAPING RUNOFF COEFFICIENT = . 35 0 0  
SOIL CLAS S I FI CATION I S  " D" 

S . C . S .  CURVE NUMBER (AMC I I )  = 8 8  
INITIAL SUBAREA FLOW-LENGTH ( FEET ) = 1 3 3 . 0 0 

UPSTREAM ELEVATION ( FEET ) = 2 9 1 . 5 0 

DOWNSTREAM ELEVAT I ON ( FEET ) = 2 7 0 . 0 0 
ELEVATION DI FFERENCE ( FEET ) = 2 1 . 5 0 

URBAN SUBAREA OVERLAND TIME OF FLOW (MIN . ) 6 . 2 67 
WARNING : INITIAL SUBAREA FLOW PATH LENGTH I S  GREATER THAN 

THE MAXIMUM OVERLAND FLOW LENGTH 1 0 0 . 0 0 

( Re ference : Table 3 - l B  of  Hydrology Manual ) 

THE MAXIMUM OVERLAND FLOW LENGTH I S  USED IN Tc CALCULATION ! 
1 0 0  YEAR RAINFALL INTENSITY ( INCH/HOUR )  = 4 . 17 4  

SUBAREA RUNOFF ( CFS ) 0 . 2 8 
TOTAL AREA (ACRES ) = 0 . 1 9 TOTAL RUNOFF ( CFS )  0 . 2 8 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

* * *  

FLOW PROCESS FROM NODE 4 0 2 . 0 0 TO NODE 4 03 . 0 0 IS CODE = 52  



>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA<<<<< 

ELEVATION DATA : UPSTREAM ( FEET ) = 

2 1 9 . 0 0 

2 7 0 . 0 0 DOWNSTREAM ( FEET ) 

CHANNEL LENGTH THRU SUBAREA ( FEET ) = 2 98 . 37 CHANNEL SLOPE = 0 . 1 7 0 9  
NOTE : CHANNEL FLOW OF 1 .  CFS WAS ASSUMED I N  VELOCITY ESTIMATION 
NOTE : CHANNEL SLOPE OF . 1  WAS ASSUME D  IN VELOCITY EST IMATION 

CHANNEL FLOW THRU SUBAREA ( CFS ) = 0 . 2 8 

FLOW VELOCITY ( FEET/ SEC ) = 4 . 7 4 ( PER LACFCD/RCFC &WCD HYDROLOGY 

MANUAL ) 

1 . 05 Tc ( MIN . ) 7 . 3 1 TRAVEL TIME ( MIN . )  = 

LONGEST FLOWPATH FROM NODE 4 0 0 . 00 TO NODE 4 0 3 . 0 0 4 3 1 . 37 

FEET . 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

* * *  

FLOW PROCESS FROM NODE 4 0 2 . 0 0 TO NODE 4 03 . 0 0 IS CODE = 5 1  

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 

>>>>>TRAVELTIME THRU SUBAREA ( EXI STING ELEMENT ) <<<<< 

ELEVATION DATA : UPSTREAM ( FEET ) = 2 1 9 . 0 0 DOWNSTREAM ( FEET ) 

2 0 9 . 00 
CHANNEL LENGTH THRU SUBAREA ( FEET ) 2 6 6 . 9 1  CHANNEL SLOPE 

CHANNEL BASE ( FEET ) 2 . 0 0 " Z "  FACTOR = 1 . 0 0 0  

MANNING ' S  FACTOR = 0 . 0 1 3  MAXIMUM DEPTH ( FEET ) = 1 . 00 

1 0 0· YEAR RAINFALL INTENSITY ( INCH/HOUR ) = 3 . 8 1 9  
NATURAL DESERT LANDSCAPING RUNOFF COE FFICIENT = . 3 5 0 0  

SOIL CLAS S I FICATION I S  " D" 

S . C . S .  CURVE NUMBER (AMC I I )  = 8 8  

TRAVEL TIME COMPUTED USING ESTIMATED FLOW ( CFS ) = 
TRAVE L  TIME THRU SUBAREA BASED ON VELOCITY ( FEET/SEC . )  

AVERAGE FLOW DEPTH ( FEET ) 0 . 12 TRAVEL TIME ( MIN . ) 

Tc ( MIN . ) = 8 . 1 7 

1 .  3 1  

5 . 1 7 

0 . 8 6 

0 . 0 3 7 5  

1 .  5 4  SUBAREA AREA (ACRES ) = 

AREA-AVERAGE RUNOFF COE FFICIENT 

SUBAREA RUNOFF ( CFS )  

0 . 3 5 0  

2 . 0 6 

TOTAL AREA (ACRES ) = 1 . 7  PEAK FLOW RATE ( CFS )  

2 . 3 1 

END OF SUBAREA CHANNEL FLOW HYDRAULICS : 

DEPTH ( FEET ) = 0 . 1 7 FLOW VELOCITY ( FEET/ SEC . )  

LONGEST FLOWPATH FROM NODE 4 0 0 . 00 TO NODE 

FEET . 

6 . 2 4 

4 0 3 . 0 0 = 6 9 8 . 2 8 



END OF STUDY SUMMARY : 

TOTAL AREA ( ACRES ) = 

PEAK FLOW RATE ( CFS ) 

1 . 7  TC ( MIN . ) = 

2 . 3 1 

8 . 1 7 

------==-----====-------===--=-======--=======--========================= 

END OF RATIONAL METHOD ANALYSI S  



APPENDIX D 

Proposed Drainage Basin Calculations 

Prepared By: 
ARC Construction & Engineering, Inc. 

LOT 31 RANCHO DEL SOL 
Dated: 12-20-2020 



* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
* * *  

RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 

Reference : SAN DIEGO COUNTY FLOOD CONTROL DISTRICT 

2 0 0 3 , 1 9 8 5 , 1 9 8 1  HYDROLOGY MANUAL 
( c )  Copyright 1 9 8 2 - 2 0 14 Advanced Engineering Software ( ae s )  

Ver .  2 1 . 0  Rel ease Date : 0 6 / 0 1 / 2 0 14 License I D  1 6 6 7  

Analysi s  prepared by : 

ARC CONSTRUCTION & ENGINEERING INC . 

1 0 9 4 8  ELDERWOOD LANE 
SAN DIEGO CA 9 2 1 3 1  

* * * * * * * * * * * * * * * * * * * * * * * * * *  DESCRIPTION O F  STUDY 

* * * * * * * * * * * * * * * * * * * * * * * * * *  
* 1 0 0  YEAR EVENT 

* 
* LOT 3 1  RANCHO DEL SOL 

* 
* DATE : 12 / 2 0 / 2 0  

* 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
* 

FILE NAME : LOT3 0 . DAT 

TIME/DATE OF STUDY : 1 0 : 5 5 1 2 /2 8 / 2 0 10 

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION : 

USER SPECIFIED STORM EVENT ( YEAR) = 1 0 0 . 0 0 
SPECIFIED MINIMUM PIPE S IZE ( INCH) = 6 . 0 0 

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = 

0 . 9 5 

RAINFALL- INTENSITY ADJUSTMENT FACTOR = 1 . 0 0 0  
*USER SPECIFIED : 

NUMBER OF [TIME , INTENSITY] DATA PAIRS = 9 

1 )  5 . 0 0 0 ; 4 . 4 1 0  

2 )  1 0 . 0 0 0 ; 3 . 4 8 0  
3 )  15 . 0 0 0 ; 3 . 0 0 0  

4 )  2 0 . 0 0 0 ; 2 . 53 0  

5 )  2 5 . 0 0 0 ; 2 . 4 0 0  

6 )  3 0 . 0 0 0 ; 2 . 0 0 0  
7 )  4 0 . 0 0 0 ; 1 . 6 5 0  

8 )  5 0 . 0 0 0 ; 1 . 5 0 0  



9 )  6 0 . 0 0 0 ; 1 . 4 0 0  
SAN DIEGO HYDROLOGY MANUAL " C " -VALUES USED FOR RATIONAL METHOD 

NOTE : ONLY PEAK CONFLUENCE VALUES CONSIDERED 
*USER-DEFINED STREET- SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW 

MODEL* 

HALF- CROWN TO STREET- CROSSFALL : CURB GUTTER-GEOMETRIES : 

MANNING 

WIDTH CROSS FALL IN- I OUT - / PARK- HEIGHT WIDTH LIP HIKE 

FACTOR 

NO . ( FT )  ( FT)  SIDE I SIDE/ WAY ( FT )  ( FT )  ( FT )  ( FT )  
(n )  
- - - ----- --------- ----------------- ====== ----- ====== -----

1 
0 . 0 1 5 0  

3 0 . 0  2 0 . 0  0 . 0 1 8 / 0 . 0 18 / 0 . 02 0  0 . 6 7 2 . 0 0 0 . 03 13 0 . 1 67 

GLOBAL STREET FLOW-DEPTH CONSTRAINTS : 

1 .  Relative Flow-Depth = 0 . 0 0 FEET 

as (Maximum Allowable Street Flow Depth) - ( Top - of - Curb )  
2 .  (Depth) * ( Veloci ty) Constraint = 6 . 0  ( FT*FT/ S )  

* SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE . * 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

* * *  

FLOW PROCESS FROM NODE 1 0 0 . 0 0 TO NODE 1 0 1 . 0 0 IS CODE = 2 1  

> > > > >RATIONAL METHOD INITIAL SUBAREA ANALYS IS<< < < <  

NATURAL DESERT LANDSCAPING RUNOFF COEFFICIENT = . 3 5 0 0  

SOIL CLASSIFICATION I S  " D "  
S . C . S .  CURVE NUMBER (AMC I I )  = 8 8  

INITIAL SUBAREA FLOW-LENGTH ( FEET) = 8 7 . 73 
UPSTREAM ELEVATION ( FEET) = 2 9 1 . 0 0 

DOWNSTREAM ELEVATION ( FEET) = 2 7 3 . 0 0 

ELEVATION DIFFERENCE ( FEET) = 1 8 . 0 0 

URBAN SUBAREA OVERLAND TIME OF FLOW (MIN . ) = 5 . 8 7 0  
WARNING : THE MAXIMUM OVERLAND FLOW SLOPE , 1 0 . % , IS  USED IN Tc 

CALCULATION !  

1 0 0  YEAR RAINFALL INTENSITY ( INCH/HOUR) = 4 . 24 8  
SUBAREA RUNOFF ( CFS ) = 0 . 1 5 

TOTAL AREA (ACRES )  0 . 1 0 TOTAL RUNOFF ( CFS ) = 0 . 1 5 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

* * *  

FLOW PROCESS FROM NODE 1 0 1 . 0 0 TO NODE 1 0 2 . 0 0 IS  CODE = 52 

> > > > >COMPUTE NATURAL VALLEY CHANNEL FLOW< < < < <  



> > > > >TRAVELTIME THRU SUBAREA<< < < <  

========-----==============-----==============--========================= 

ELEVATION DATA : UPSTREAM ( FEET) = 

2 3 8 . 5 0 
2 7 3 . 0 0 DOWNSTREAM ( FEET) = 

CHANNEL LENGTH THRU SUBAREA ( FEET ) = 1 9 3 . 4 6  CHANNEL SLOPE = 0 . 1783  
NOTE : CHANNEL FLOW OF 1 .  CFS WAS ASSUMED IN  VELOCITY ESTIMATION 
NOTE : CHANNEL SLOPE OF . 1  WAS ASSUMED 

CHANNEL FLOW THRU SUBAREA ( CFS ) = 
IN VELOCITY ESTIMATION 

0 . 15 
FLOW VELOCITY ( FEET/SEC)  = 4 . 74 ( PER LACFCD/RCFC&WCD HYDROLOGY 

MANUAL) 
TRAVEL TIME (MIN . ) = 0 . 68 

LONGEST FLOWPATH FROM NODE 

FEET . 

Tc (MIN . ) 6 . 55 

1 0 0 . 0 0 TO NODE 1 02 . 0 0 = 2 8 1 . 19 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
* * *  

FLOW PROCESS FROM NODE 1 0 2 . 0 0 TO NODE 1 0 3 . 0 0 IS  CODE = 51  

> > > > >COMPUTE TRAPEZOIDAL CHANNEL FLOW< < < < <  

> > > > >TRAVELTIME THRU SUBAREA ( EXISTING ELEMENT ) < < < < <  

ELEVATION DATA : UPSTREAM ( FEET) = 2 3 8 . 5 0 DOWNSTREAM ( FEET) 

1 9 5 . 0 0 

CHANNEL LENGTH THRU SUBAREA ( FEET) 4 8 1 . 74 CHANNEL SLOPE = 0 . 0 9 03 

CHANNEL BASE ( FEET) 2 . 0 0 " Z "  FACTOR = 1 . 0 0 0  

MANNING ' S  FACTOR = 0 . 0 1 3  MAXIMUM DEPTH ( FEET ) = 1 . 0 0 

1 0 0  YEAR RAINFALL INTENSITY ( INCH/HOUR) = 3 . 8 8 3  
NATURAL DESERT LANDSCAPING RUNOFF COEFFICIENT = . 3 5 0 0  

SOIL CLASSIFICATION rs  " D "  
S . C . S .  CURVE NUMBER (AMC I I )  = 8 8  

TRAVEL TIME COMPUTED USING ESTIMATED FLOW ( CFS ) = 1 . 0 5 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY ( FEET/ SEC . )  6 . 24 
AVERAGE FLOW DEPTH ( FEET ) 0 . 0 8 TRAVEL TIME (MIN . ) 1 . 2 9 

Tc (MIN. ) = 7 . 84 
SUBAREA AREA (ACRES ) = 1 . 3 3 SUBAREA RUNOFF ( CFS ) = 1 . 8 1 

AREA-AVERAGE RUNOFF COEFFICIENT = 0 . 3 5 0  

TOTAL AREA (ACRES ) = 1 . 4 PEAK FLOW RATE ( CFS ) = 

1 .  94  

END OF SUBAREA CHANNEL FLOW HYDRAULICS : 
DEPTH ( FEET) = 0 . 12 FLOW VELOCITY ( FEET/SEC . )  7 . 69 

LONGEST FLOWPATH FROM NODE 1 0 0 . 0 0 TO NODE 1 0 3 . 0 0 = 

FEET . 

762 . 93 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
* * *  

FLOW PROCESS FROM NODE 1 0 3 . 0 0 TO NODE 1 04 . 0 0 rs CODE = 3 1  



> > > >>COMPUTE PIPE- FLOW TRAVEL TIME THRU SUBAREA< < < < <  

> > > > >USING COMPUTER- ESTIMATED PIPESIZE (NON- PRESSURE FLOW) < < < < <  

- - - - - - - - - - - - - - - - - - - - - - - -= = = - - - - - - - - - -- - - - = = = = = - - - - - - = = = = = = = == = = = ========= 

ELEVATION DATA : UPSTREAM ( FEET) = 1 9 5 . 0 0 DOWNSTREAM ( FEET) = 194 . 3 0 

FLOW LENGTH ( FEET) = 2 3 . 52 MANNING ' S  N = 0 . 0 1 3  

DEPTH O F  FLOW I N  9 . 0  INCH PIPE IS  5 . 5  INCHES 

PIPE- FLOW VELOCITY ( FEET/ SEC . )  = 6 . 8 1 

ESTIMATED PIPE DIAMETER ( INCH) = 9 . 0 0 NUMBER OF PIPES 1 
PIPE - FLOW ( CFS ) = 1 . 94 

PIPE TRAVEL TIME (MIN . ) = 0 . 0 6 Tc (MIN . ) = 7 . 8 9 

LONGEST FLOWPATH FROM NODE 1 0 0 . 0 0 TO NODE 1 04 . 0 0 = 7 8 6 . 4 5 
FEET . 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
* * *  

FLOW PROCESS FROM NODE 1 04 . 0 0 TO NODE 1 04 . 0 0 IS  CODE = 1 0  

> > > > >MAIN- STREAM MEMORY COPIED ONTO MEMORY BANK # 1 < < < < <  

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
* * *  

FLOW PROCESS FROM NODE 1 0 5 . 0 0 TO NODE 1 0 6 . 0 0 IS  CODE = 2 1  

> > > > >RATIONAL METHOD INITIAL SUBAREA ANALYS IS<< < < <  

NATURAL DESERT LANDSCAPING RUNOFF COEFFICIENT = . 3 5 0 0  

SOIL CLASSIFICATION I S  " D "  

S . C . S .  CURVE NUMBER (AMC I I )  = 8 8  

INITIAL SUBAREA FLOW - LENGTH ( FEET) = 8 5 . 52 

UPSTREAM ELEVATION ( FEET) = 2 9 1 . 0 0 

DOWNSTREAM ELEVATION ( FEET) = 2 7 3 . 0 0 

ELEVATION DIFFERENCE ( FEET) = 18 . 0 0 

URBAN SUBAREA OVERLAND TIME OF FLOW (MIN . ) 5 . 7 9 5  

WARNING : THE MAXIMUM OVERLAND FLOW SLOPE , 1 0 . % , IS  USED IN Tc 

CALCULATION ! 

1 0 0  YEAR RAINFALL INTENSITY ( INCH/HOUR) = 4 . 2 6 2  

SUBAREA RUNOFF ( CFS ) = 0 . 1 5 

TOTAL AREA (ACRES )  = 0 . 1 0 TOTAL RUNOFF ( CFS ) 0 . 15 



* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

* * *  

FLOW PROCESS FROM NODE 1 0 6 . 0 0 TO NODE 1 0 7 . 0 0 IS  CODE = 5 2  

> > > >>COMPUTE NATURAL VALLEY CHANNEL FLOW< < < < <  

> > > > >TRAVELTIME THRU SUBAREA< < < < <  

ELEVATION DATA : UPSTREAM ( FEET) = 

2 3 8 . 5 0 
2 7 3 . 0 0 DOWNSTREAM ( FEET ) = 

CHANNEL LENGTH THRU SUBAREA ( FEET ) 195 . 2 1 CHANNEL SLOPE 

NOTE : CHANNEL FLOW OF 1 .  CFS WAS ASSUMED IN VELOCITY ESTIMATION 
NOTE : CHANNEL SLOPE OF . 1  WAS ASSUMED 
CHANNEL FLOW THRU SUBAREA ( CFS ) = 

FLOW VELOCITY ( FEET/SEC ) = 4 . 74 ( PER 
MANUAL) 

IN VELOCITY ESTIMATION 

0 . 15 
LACFCD/RCFC&WCD HYDROLOGY 

TRAVEL TIME (MIN . ) = 0 . 69 Tc (MIN . ) = 6 . 4 8 

0 . 1 7 6 7  

LONGEST FLOWPATH FROM NODE 

FEET . 

1 0 5 . 0 0 TO NODE 1 0 7 . 0 0 = 2 8 0 . 7 3 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

* * *  

FLOW PROCESS FROM NODE 1 0 7 . 0 0 TO NODE 1 0 8 . 0 0 IS  CODE = 5 1  

> > > >>COMPUTE TRAPEZOIDAL CHANNEL FLOW<< < < <  
> > > > >TRAVELTIME THRU SUBAREA ( EXISTING ELEMENT) < < < < <  

= = = = = = = = = = = = = = = = = = = = = = = = = == = = = - = = = = = = == = == = = = = - -- - - - - - -= = = = == = = = = = - - - - - - -

ELEVATION DATA : UPSTREAM ( FEET ) = 2 3 8 . 5 0 DOWNSTREAM ( FEET) = 

2 0 5 . 0 0 
CHANNEL LENGTH THRU SUBAREA ( FEET ) = 3 8 0 . 0 0 CHANNEL SLOPE = 0 . 0 8 8 2  

CHANNEL BASE ( FEET ) 2 . 0 0 " Z "  FACTOR = 1 . 0 0 0  

MANNING ' S  FACTOR = 0 . 0 13 MAXIMUM DEPTH ( FEET ) = 1 . 0 0 

1 0 0  YEAR RAINFALL INTENSITY ( INCH/HOUR) = 4 . 0 0 9  

NATURAL DESERT LANDSCAPING RUNOFF COEFFICIENT = . 3 5 0 0  
SOIL CLASSIFICATION IS 11 D 11 

S . C . S .  CURVE NUMBER (AMC I I )  = 8 8  

TRAVEL TIME COMPUTED USING ESTIMATED FLOW (CFS ) = 

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY ( FEET/SEC . )  = 

AVERAGE FLOW DEPTH ( FEET) = 0 . 1 7 TRAVEL TIME (MIN . ) = 

Tc (MIN . ) = 7 . 16 

3 . 4 7  

9 . 3 7 

0 . 6 8 

SUBAREA AREA (ACRES )  4 . 73 

AREA-AVERAGE RUNOFF COEFFICIENT = 

SUBAREA RUNOFF ( CFS ) = 

0 . 3 5 0  

TOTAL AREA (ACRES ) = 4 . 8  

6 . 7 8 

END OF SUBAREA CHANNEL FLOW HYDRAULICS : 

PEAK FLOW RATE ( CFS ) = 

DEPTH ( FEET) = 0 . 2 5 FLOW VELOCITY ( FEET/SEC . )  = 1 1 . 8 0  

6 . 64 



LONGEST FLOWPATH FROM NODE 

FEET . 
1 0 5 . 0 0 TO NODE 1 0 8 . 0 0 = 6 6 0 . 73 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
* * *  

FLOW PROCESS FROM NODE 1 0 8 . 0 0 TO NODE 1 0 8 . 0 0 IS  CODE 1 0  

> > > > >MAIN- STREAM MEMORY COPIED ONTO MEMORY BANK # 2 < < < < <  

- - - - - - - - ----------------------------------------========================= 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
* * *  

FLOW PROCESS FROM NODE 1 1 1 . 0 0  TO NODE 1 12 . 0 0 IS CODE = 2 1  

> > > > >RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<  

NATURAL DESERT LANDSCAPING RUNOFF COEFFICIENT = . 3 5 0 0  
SOIL CLASSIFICATION IS  " D "  

S . C . S .  CURVE NUMBER (AMC I I )  = 8 8  
INITIAL SUBAREA FLOW- LENGTH ( FEET) = 117 . 0 0 
UPSTREAM ELEVATION ( FEET) = 2 9 2 . 5 0 

DOWNSTREAM ELEVATION ( FEET) = 2 9 1 . 0 0 

ELEVATION DIFFERENCE ( FEET) = 1 . 5 0 

URBAN SUBAREA OVERLAND TIME OF FLOW (MIN . ) = 1 0 . 7 0 7  
WARNING : INITIAL SUBAREA FLOW PATH LENGTH IS  GREATER THAN 

THE MAXIMUM OVERLAND FLOW LENGTH 74 . 2 3 

(Reference : Table 3 - lB of Hydrology Manual ) 

THE MAXIMUM OVERLAND FLOW LENGTH IS  USED IN Tc CALCULATION ! 

1 0 0  YEAR RAINFALL INTENSITY ( INCH/HOUR) = 3 . 4 12  
SUBAREA RUNOFF ( CFS ) 0 . 13 

TOTAL AREA (ACRES )  = 0 . 1 1 TOTAL RUNOFF ( CFS ) = 0 . 13 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

* * *  

FLOW PROCESS FROM NODE 1 1 2 . 0 0  TO NODE 1 13 . 0 0 IS CODE = 52 

> > > > >COMPUTE NATURAL VALLEY CHANNEL FLOW< <<<<  

> > > >>TRAVELTIME THRU SUBAREA<< < < <  

ELEVATION DATA : UPSTREAM ( FEET ) = 
2 2 9 . 3 0 

CHANNEL LENGTH THRU SUBAREA ( FEET) 

2 9 1 . 0 0 DOWNSTREAM ( FEET ) = 

2 6 6 . 0 0 CHANNEL SLOPE = 0 . 23 2 0  



NOTE : CHANNEL FLOW OF 1 .  CFS WAS ASSUMED IN VELOCITY ESTIMATION 

NOTE : CHANNEL SLOPE OF . 1  WAS ASSUMED IN VELOCITY ESTIMATION 

CHANNEL FLOW THRU SUBAREA ( CFS)  = 0 . 13 
FLOW VELOCITY ( FEET/SEC) = 4 . 74 ( PER LACFCD/RCFC&WCD HYDROLOGY 

MANUAL) 

TRAVEL TIME (MIN . ) = 0 . 93 

LONGEST FLOWPATH FROM NODE 

FEET . 

Tc (MIN. ) 1 1 . 64 

1 1 1 . 00 TO NODE 113 . 0 0 = 3 83 . 0 0 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
* * *  

FLOW PROCESS FROM NODE 113 . 0 0  TO NODE 1 0 8 . 0 0 IS  CODE = 5 1  

> > > >>COMPUTE TRAPEZOIDAL CHANNEL FLOW<< < < <  

> > > > >TRAVELTIME THRU SUBAREA ( EXISTING ELEMENT ) < < < < <  

ELEVATION DATA : UPSTREAM ( FEET) = 2 2 9 . 3 0  DOWNSTREAM ( FEET) 

2 0 6 . 0 0 
CHANNEL LENGTH THRU SUBAREA ( FEET) = 2 8 6 . 4 1  CHANNEL SLOPE = 0 . 0 8 14 

CHANNEL BASE ( FEET ) 2 . 0 0 " Z "  FACTOR = 1 . 0 0 0  
MANNING ' S  FACTOR = 0 . 0 1 3  MAXIMUM DEPTH ( FEET ) = 1 . 0 0 

1 0 0  YEAR RAINFALL INTENSITY ( INCH/HOUR) = 3 . 23 7  
NATURAL DESERT LANDSCAPING RUNOFF COEFFICIENT = . 3 5 0 0  

SOIL CLASSIFI CATION I S  " D "  

S . C . S .  CURVE NUMBER (AMC I I )  = 8 8  

TRAVEL TIME COMPUTED USING ESTIMATED FLOW ( CFS ) = 0 . 7 9 

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY ( FEET/SEC . )  5 . 3 6 

AVERAGE FLOW DEPTH ( FEET) = 0 . 0 7 TRAVEL TIME (MIN . ) 0 . 8 9 

Tc (MIN . ) = 1 2 . 53 
SUBAREA AREA (ACRES )  = 1 . 17 SUBAREA RUNOFF ( CFS ) = 1 . 3 3 

AREA-AVERAGE RUNOFF COEFFICIENT 
TOTAL AREA (ACRES )  = 1 . 3  

1 .  4 5  

0 . 3 5 0  
PEAK FLOW RATE ( CFS ) 

END OF SUBAREA CHANNEL FLOW HYDRAULICS : 

DEPTH ( FEET) = 0 . 1 0 FLOW VELOCITY ( FEET/ SEC . )  = 6 . 7 6 

LONGEST FLOWPATH FROM NODE 1 1 1 . 0 0 TO NODE 1 0 8 . 0 0 = 

FEET . 

6 6 9 . 4 1  

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
* * *  

FLOW PROCESS FROM NODE 1 0 8 . 0 0 TO NODE 1 0 8 . 0 0 IS  CODE = 11  

> > > >>CONFLUENCE MEMORY BANK # 2 WITH THE MAIN- STREAM MEMORY< < < < <  

========================---------------------------------- -------- -------



* *  MAIN STREAM CONFLUENCE DATA * *  

STREAM RUNOFF Tc INTENSITY AREA 
NUMBER ( CFS ) (MIN . ) ( INCH/HOUR) (ACRE ) 

1 1 .  4 5  1 2 . 53 3 . 2 3 7  1 .  2 8  
LONGEST FLOWPATH FROM NODE 1 1 1 . 0 0 TO NODE 1 0 8 . 0 0 

FEET . 

* *  MEMORY BANK # 2 CONFLUENCE DATA * *  

STREAM RUNOFF Tc INTENSITY AREA 
NUMBER ( CFS ) (MIN . ) ( INCH/HOUR) (ACRE ) 

1 6 . 7 8 7 . 16 4 . 0 0 9  
LONGEST FLOWPATH FROM NODE 1 0 5 . 0 0 TO NODE 

FEET . 

* *  PEAK FLOW RATE TABLE * *  

STREAM RUNOFF Tc INTENSITY 
NUMBER ( CFS ) (MIN . ) ( INCH/HOUR) 

1 7 . 6 1 7 . 1 6 4 . 0 0 9  
2 6 . 9 2 12 . 53 3 . 2 3 7  

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS : 

PEAK FLOW RATE ( CFS ) 7 . 61 Tc (MIN . ) = 

TOTAL AREA (ACRES )  = 6 . 1  

4 . 8 3 

1 0 8 . 0 0 

7 . 1 6 

= 6 6 9 . 4 1 

= 6 6 0 . 73 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
* * *  

FLOW PROCESS FROM NODE 1 0 8 . 0 0 TO NODE 1 04 . 0 0 IS  CODE = 3 1  

> > > > >COMPUTE PIPE- FLOW TRAVEL TIME THRU SUBAREA<< < < <  

> > > > >USING COMPUTER- ESTIMATED PIPESIZE (NON- PRESSURE FLOW) < < < < <  

ELEVATION DATA : UPSTREAM ( FEET) = 2 0 0 . 0 0 DOWNSTREAM ( FEET ) 194 . 0 0 
FLOW LENGTH ( FEET ) = 5 9 . 0 0 MANNING ' S  N 0 . 0 1 3  
DEPTH O F  FLOW IN 12 . 0  INCH PIPE IS  7 . 3  INCHES 

PIPE- FLOW VELOCITY ( FEET/ SEC . )  = 15 . 1 9 

ESTIMATED PIPE DIAMETER ( INCH) = 12 . 0 0 NUMBER OF PIPES = 1 

PIPE- FLOW ( CFS ) = 7 . 6 1 

PIPE TRAVEL TIME (MIN . ) = 0 . 0 6 Tc (MIN . ) = 7 . 2 2 
LONGEST FLOWPATH FROM NODE 111 . 0 0 TO NODE 1 04 . 0 0 = 7 2 8 . 4 1 

FEET . 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
* * *  

FLOW PROCESS FROM NODE 1 04 . 0 0 TO NODE 1 04 . 0 0 IS CODE = 11  

> > > >>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY< < < < <  



STREAM CONFLUENCE DATA * *  

RUNOFF Tc INTENSITY AREA 

* *  MAIN 

STREAM 

NUMBER ( CFS)  ( MIN . ) ( INCH/HOUR) (ACRE ) 
1 7 . 6 1 7 . 22 3 . 9 9 7  

LONGEST FLOWPATH FROM NODE 
FEET . 

111 . 0 0  TO NODE 

* *  MEMORY BANK # 1 CONFLUENCE DATA * *  

Tc INTENSITY 

6 . 1 1 

1 04 . 0 0 = 

AREA STREAM 

NUMBER 

1 

RUNOFF 

( CFS ) 

1 .  94  

( MIN . ) ( INCH/HOUR) (ACRE ) 

7 . 8 9 3 . 8 7 2  

LONGEST FLOWPATH FROM NODE 

FEET . 

* *  PEAK FLOW RATE TABLE * *  

STREAM RUNOFF Tc 

NUMBER ( CFS ) (MIN . ) 

1 9 . 3 8 7 . 22 

2 9 . 3 1 7 . 8 9 

1 0 0 . 0 0 TO NODE 

INTENSITY 

( INCH/HOUR) 

3 . 99 7  

3 . 8 7 2  

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS : 

PEAK FLOW RATE ( CFS ) = 9 . 3 8 Tc (MIN . ) = 

TOTAL AREA (ACRES )  = 7 . 5  

1 . 4 3  

1 04 . 0 0 = 

7 . 22 

7 2 8 . 4 1 

7 8 6 . 4 5 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

* * *  

FLOW PROCESS FROM NODE 1 0 4 . 0 0 TO NODE 1 14 . 0 0 IS CODE = 3 1  

> > > >>COMPUTE PIPE - FLOW TRAVEL TIME THRU SUBAREA< < < < <  

> > > >>USING COMPUTER- ESTIMATED PIPESIZE (NON- PRESSURE FLOW) < < < < <  

= = = = = = = = = = = = = = == = = - - - = = == = = - - - - - - - - = - - - - - - - - - - - - - - - - - - -- - - - -- -- - - - - - - - - - -

ELEVATION DATA : UPSTREAM ( FEET) = 1 94 . 0 0 DOWNSTREAM ( FEET ) = 182 . 0 0 

FLOW LENGTH ( FEET) = 2 0 0 . 0 0 MANNING ' S  N = 0 . 0 1 3  

DEPTH O F  FLOW IN 1 5 . 0  INCH PIPE IS  8 . 4 INCHES 

PIPE - FLOW VELOCITY ( FEET/ SEC . )  = 13 . 1 8 

ESTIMATED PIPE DIAMETER ( INCH) = 1 5 . 0 0 NUMBER OF PIPES 1 

PIPE- FLOW ( CFS ) = 9 . 3 8 

PIPE TRAVEL TIME (MIN . ) = 0 . 2 5 Tc (MIN . ) = 7 . 4 7 

LONGEST FLOWPATH FROM NODE 1 0 0 . 0 0 TO NODE 1 14 . 0 0 9 8 6 . 4 5 

FEET . 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

* * *  

FLOW PROCESS FROM NODE 1 14 . 0 0 TO NODE 1 14 . 0 0 IS  CODE = 1 0  



> > > >>MAIN- STREAM MEMORY COPIED ONTO MEMORY BANK # 3 < < < < <  

- - -- - - -------------------------------=========----======================= 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
* * *  

FLOW PROCESS FROM NODE 1 1 5 . 0 0  TO NODE 1 1 6 . 0 0 IS CODE = 2 1  

> > > > >RATIONAL METHOD INITIAL SUBAREA ANALYSIS< < < < <  

- - -= ====------------===== = =----===================== ====== =============== 

RESIDENTIAL ( 1 .  DU/AC OR LESS )  RUNOFF COEFFICIENT = . 4 1 0 0  

SOIL CLASSIFICATION I S  " D "  
S . C . S .  CURVE NUMBER (AMC I I )  = 8 2  
INITIAL SUBAREA FLOW - LENGTH ( FEET ) = 1 14 . 3 0  
UPSTREAM ELEVATION ( FEET) = 2 2 7 . 5 0 
DOWNSTREAM ELEVATION ( FEET) = 2 2 6 . 3 0 

ELEVATION DIFFERENCE ( FEET) = 1 . 2 0 
URBAN SUBAREA OVERLAND TIME OF FLOW (MIN . ) = 1 0 . 2 7 9  

WARNING : INITIAL SUBAREA FLOW PATH LENGTH I S  GREATER THAN 

THE MAXIMUM OVERLAND FLOW LENGTH = 7 0 . 7 5 

( Reference : Table 3 - lB of Hydrology Manual )  

THE MAXIMUM OVERLAND FLOW LENGTH IS  USED I N  T c  CALCULATION ! 

1 0 0  YEAR RAINFALL INTENSITY ( INCH/HOUR) = 3 . 4 5 3  
SUBAREA RUNOFF ( CFS ) = 0 . 52 

TOTAL AREA (ACRES ) = 0 . 3 7 TOTAL RUNOFF ( CFS ) = 0 . 52 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

* * *  

FLOW PROCESS FROM NODE 1 16 . 0 0 TO NODE 1 1 9 . 0 0 IS  CODE = 6 1  

> > > > >COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA< < < < <  

> > > > > ( STANDARD CURB SECTION USED) < < < < <  

UPSTREAM ELEVATION ( FEET) = 2 2 6 . 3 0 DOWNSTREAM ELEVATION ( FEET ) 

2 04 . 0 0 

STREET LENGTH ( FEET ) = 4 1 6 . 0 0 
STREET HALFWIDTH ( FEET) = 1 0 . 0 0 

CURB HEIGHT ( INCHES ) = 6 . 0  

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK ( FEET) = 1 . 5 0 
INSIDE STREET CROSSFALL (DECIMAL) 0 . 02 0  
OUTSIDE STREET CROSSFALL (DECIMAL) = 0 . 0 2 0  

S PECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2 



STREET PARKWAY CROSSFALL (DECIMAL) = 0 . 0 2 0  

Manning ' s  FRICTION FACTOR for Street flow Section ( curb - to - curb) = 

0 . 0 1 3 0  
Manning ' s  FRI CTION FACTOR for Back-of -Walk Flow Section = 0 . 02 0 0  

* *TRAVEL TIME COMPUTED USING ESTIMATED FLOW ( CFS ) = 1 . 03 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW : 
STREET FLOW DEPTH ( FEET) = 0 . 1 6 

HALFSTREET FLOOD WIDTH ( FEET) = 1 . 5 0 

AVERAGE FLOW VELOCITY ( FEET/SEC . )  = 5 . 04 

PRODUCT OF DEPTH&VELOCITY ( FT*FT/SEC . )  = 0 . 7 9 
STREET FLOW TRAVEL TIME (MIN . ) = 1 . 3 8 Tc (MIN . ) = 1 1 . 6 5 

1 0 0  YEAR RAINFALL INTENSITY ( INCH/HOUR) 3 . 3 2 1  
STREETS & ROADS ( CURBS/STORM DRAINS ) RUNOFF COEFFICIENT = . 8 7 0 0  

SOIL CLASS I FI CATION I S  " D "  
S . C . S .  CURVE NUMBER (AMC I I )  = 9 8  

AREA-AVERAGE RUNOFF COEFFI CIENT 
SUBAREA AREA (ACRES ) = 0 . 3 5 

TOTAL AREA (ACRES ) = 0 . 7  

0 . 63 4  

SUBAREA RUNOFF ( CFS ) = 

PEAK FLOW RATE ( CFS ) 

END OF SUBAREA STREET FLOW HYDRAULICS : 

DEPTH ( FEET) = 0 . 17 HALFSTREET FLOOD WIDTH ( FEET ) = 2 . 2 9 

1 .  0 1  

1 .  52 

FLOW VELOCITY ( FEET/ SEC . )  = 4 . 44 DEPTH*VELOCITY ( FT* FT/SEC . )  0 . 7 6 

LONGEST FLOWPATH FROM NODE 115 . 0 0 TO NODE 1 19 . 0 0 = 5 3 0 . 3 0  
FEET . 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
* * *  

FLOW PROCESS FROM NODE 1 1 8 . 0 0 TO NODE 1 19 . 0 0 I S  CODE = 8 1  

> > > > >ADDITION O F  SUBAREA TO MAINLINE PEAK FLOW< < < < <  

= = = = = = = = = = = = = = = = = = = = = = = = = == = = = = = = == = = = = = = = = == = = = - - - = == = = = = = = = = = = = = - - - - - - -

1 0 0  YEAR RAINFALL INTENSITY ( INCH/HOUR) = 3 . 3 2 1  
STREETS & ROADS ( CURBS/STORM DRAINS ) RUNOFF COEFFICIENT 

SOIL CLASS I FI CATION I S  " D "  
S . C . S .  CURVE NUMBER (AMC I I )  = 9 8  

AREA-AVERAGE RUNOFF 

SUBAREA AREA (ACRES ) 

TOTAL AREA (ACRES ) = 
TC (MIN . ) = 1 1 . 65 

COEFFICIENT = 0 . 6 8 0 9  

= 0 . 18 SUBAREA RUNOFF ( CFS ) 

0 . 9  TOTAL RUNOFF ( CFS ) = 

. 8 7 0 0  

0 . 52 

2 . 04 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
* * *  

FLOW PROCESS FROM NODE 1 1 9 . 0 0  TO NODE 1 2 0 . 0 0 I S  CODE = 3 1  

> > > >>COMPUTE PIPE- FLOW TRAVEL TIME THRU SUBAREA< < < < <  
> > > > >US ING COMPUTER- ESTIMATED PIPESIZE (NON- PRESSURE FLOW) < < < < <  



ELEVATION DATA : UPSTREAM ( FEET) = 1 9 1 . 5 0 DOWNSTREAM ( FEET) = 190 . 0 0 

FLOW LENGTH ( FEET) = 5 . 0 0 MANNING ' S  N = 0 . 0 1 3  

DEPTH O F  FLOW I N  6 . 0  INCH PIPE I S  3 . 6  INCHES 
PIPE- FLOW VELOCITY ( FEET/SEC . )  = 1 6 . 3 8 

ESTIMATED PIPE DIAMETER ( INCH) = 6 . 0 0 NUMBER OF PIPES 1 
PIPE- FLOW ( CFS ) = 2 . 04 

PIPE TRAVEL TIME (MIN . ) = 0 . 0 1 Tc (MIN . ) = 1 1 . 6 6 

LONGEST FLOWPATH FROM NODE 

FEET . 

1 1 5 . 0 0  TO NODE 1 2 0 . 0 0 = 5 3 5 . 3 0 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
* * *  

FLOW PROCESS FROM NODE 11 7 . 0 0 TO NODE 1 2 0 . 0 0 IS CODE = 8 1  

> > > > >ADDITION O F  SUBAREA TO MAINLINE PEAK FLOW< < < < <  

1 0 0  YEAR RAINFALL INTENSITY ( INCH/HOUR) = 3 . 3 2 1  
NATURAL DESERT LANDSCAPING RUNOFF COEFFICIENT = . 3 5 0 0  

SOIL CLASSIFI CATION I S  " D "  
S . C . S .  CURVE NUMBER (AMC I I )  = 8 8  

AREA-AVERAGE RUNOFF 

SUBAREA AREA (ACRES ) 

TOTAL AREA (ACRES )  = 
TC (MIN . ) = 1 1 . 6 6 

COEFFICIENT = 0 . 6 1 1 2  
0 . 24 SUBAREA RUNOFF ( CFS ) = 

1 . 1  TOTAL RUNOFF ( CFS ) = 
0 . 2 8 

2 . 3 1 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
* * *  

FLOW PROCESS FROM NODE 1 2 1 . 0 0 TO NODE 1 14 . 0 0 IS  CODE = 3 1  

> > > > >COMPUTE PI PE - FLOW TRAVEL TIME THRU SUBAREA<< < < <  
> > > > >USING COMPUTER- ESTIMATED PIPESIZE (NON- PRESSURE FLOW) < < < < <  

= = = ========================------=--==-=== ====---------------------------

ELEVATION DATA : UPSTREAM ( FEET) = 1 8 6 . 0 0 DOWNSTREAM ( FEET) 

FLOW LENGTH ( FEET) = 3 0 . 0 0 MANNING ' S  N = 0 . 0 1 3  

DEPTH O F  FLOW I N  9 . 0  INCH PIPE IS  3 . 9 INCHES 

PIPE- FLOW VELOCITY ( FEET/ SEC . )  = 1 2 . 52 
ESTIMATED PIPE DIAMETER ( INCH) = 9 . 0 0 NUMBER OF PIPES = 

PIPE- FLOW ( CFS ) = 2 . 3 1 
PIPE TRAVEL TIME (MIN . ) = 

LONGEST FLOWPATH FROM NODE 

FEET . 

0 . 04 Tc (MIN . ) = 

115 . 0 0  TO NODE 

1 1 . 7 0 

114 . 0 0  

182 . 0 0 

1 

5 6 5 . 3 0 



* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
* * *  

FLOW PROCESS FROM NODE 1 14 . 0 0 TO NODE 114 . 0 0 IS  CODE = 11  

> > > > >CONFLUENCE MEMORY BANK # 3 WITH THE MAIN- STREAM MEMORY<<<<<  

* * MAIN STREAM CONFLUENCE DATA * *  

STREAM RUNOFF Tc INTENSITY 
NUMBER ( CFS )  ( MIN . ) ( INCH/HOUR) 

1 2 . 3 1 1 1 . 7 0 3 . 3 17 

LONGEST FLOWPATH FROM NODE 

FEET . 
115 . 0 0  TO NODE 

* *  MEMORY BANK # 

STREAM RUNOFF 

NUMBER ( CFS )  

1 9 .  3 8  

3 CONFLUENCE DATA * *  

Tc INTENSITY 

( MIN . ) ( INCH/HOUR) 
7 . 4 7  

LONGEST FLOWPATH FROM NODE 

FEET . 

3 . 9 5 0  

1 0 0 . 0 0 TO NODE 

* *  PEAK FLOW RATE TABLE * *  

STREAM RUNOFF Tc INTENSITY 
NUMBER ( CFS ) (MIN . ) ( INCH/HOUR) 

1 1 0 . 8 6 7 . 4 7  3 . 95 0  

2 1 0 . 1 9 1 1 . 7 0  3 . 3 1 7  

AREA 
(ACRE ) 

1 . 14 

1 14 . 0 0 

AREA 

(ACRE ) 

7 . 54 

114 . 0 0 = 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS : 
PEAK FLOW RATE ( CFS ) 1 0 . 8 6 Tc (MIN . ) = 
TOTAL AREA (ACRES ) = 8 . 7  

7 . 4 7  

5 6 5 . 3 0 

9 8 6 . 4 5 

= = = = = = = = = - = = = = = = = = = = = -= = = - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

END OF STUDY SUMMARY : 

TOTAL AREA (ACRES )  = 

PEAK FLOW RATE ( CFS ) 

8 . 7  TC (MIN . ) 

1 0 . 8 6 

END OF RATIONAL METHOD ANALYSIS 

7 . 4 7  





* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
* * *  

RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 

Reference : SAN DIEGO COUNTY FLOOD CONTROL DISTRICT 
2 0 0 3 , 1 9 8 5 , 1 9 8 1  HYDROLOGY MANUAL 

( c )  Copyright 1 9 8 2 - 2 0 14 Advanced Engineering Software ( ae s )  

Ver . 2 1 . 0  Release Date : 0 6 / 0 1/ 2 0 14 License I D  1 6 6 7  

Analysis  prepared by : 

ARC CONSTRUCTION & ENGINEERING INC . 
1 0 94 8 ELDERWOOD LANE 

SAN DIEGO CA 9 2 1 3 1  

* * * * * * * * * * * * * * * * * * * * * * * * * *  DESCRIPTION O F  STUDY 

* * * * * * * * * * * * * * * * * * * * * * * * * *  
* 1 0 0  YEAR EVENT 

* 
* LOT 3 1  RANCHO DEL SOL 

* 
* DATE : 12 / 2 0 / 2 0  

* 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
* 

FILE NAME : LOT3 1 . DAT 

TIME/DATE OF STUDY : 1 0 : 5 6 1 2 / 2 8 / 2 0 1 0  

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION : 

USER SPECIFIED STORM EVENT (YEAR) = 1 0 0 . 0 0 

SPECIFIED MINIMUM PIPE SIZE ( INCH) = 6 . 0 0 

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE 

0 . 95 
RAINFALL- INTENS ITY ADJUSTMENT FACTOR = 1 . 0 0 0  
*USER SPECIFIED : 
NUMBER OF [TIME , INTENSITY] DATA PAIRS = 9 

1 )  5 . 0 0 0 ; 4 . 4 1 0  

2 )  1 0 . 0 0 0 ; 3 . 4 8 0  

3 )  15 . 0 0 0 ; 3 . 0 0 0  

4 )  2 0 . 0 0 0 ; 2 . 53 0  

5 )  2 5 . 0 0 0 ; 2 . 4 0 0  

6 )  3 0 . 0 0 0 ; 2 . 0 0 0  
7 )  4 0 . 0 0 0 ; 1 . 6 5 0  
8 )  5 0 . 0 0 0 ; 1 . 5 0 0  



9 )  6 0 . 0 0 0 ;  1 . 4 0 0  
SAN DIEGO HYDROLOGY MANUAL " C " -VALUES USED FOR RATIONAL METHOD 

NOTE : ONLY PEAK CONFLUENCE VALUES CONSIDERED 
*USER- DEFINED STREET- SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW 

MODEL* 

HALF- CROWN TO STREET- CROSSFALL : CURB GUTTER-GEOMETRIES : 

MANNING 

WIDTH CROSS FALL IN- I OUT - / PARK- HEIGHT WIDTH LIP HIKE 

FACTOR 

NO . ( FT )  ( FT )  S IDE I SIDE/ WAY ( FT )  ( FT )  ( FT )  ( FT )  

(n )  
--- ----- --------- ----------------- ====== ----- ====== -----

======= 
1 

0 . 0 1 5 0  
3 0 . 0  2 0 . 0  0 . 0 1 8 / 0 . 0 18 / 0 . 0 2 0  0 . 67 2 . 0 0 0 . 0 3 1 2  0 . 16 7  

GLOBAL STREET FLOW- DEPTH CONSTRAINTS : 

1 .  Relative Flow-Depth = 0 . 0 0 FEET 
as ( Maximum Allowable Street Flow Depth) - ( Top - of - Curb) 

2 .  (Depth) * ( Veloc i ty)  Constraint = 6 . 0  ( FT* FT/S )  
* SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 

OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE . * 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

* * *  

FLOW PROCESS FROM NODE 2 0 0 . 0 0 TO NODE 2 0 1 . 0 0 IS  CODE = 2 1  

> > > > >RATIONAL METHOD INITIAL SUBAREA ANALYSI S < < < < <  

------------------------------------------------========-======== ======== 

NATURAL DESERT LANDSCAPING RUNOFF COEFFICIENT = . 3 5 0 0  

SOIL CLASSIFICATION I S  11 D 11 

S . C . S .  CURVE NUMBER (AMC I I )  = 8 8  

INITIAL SUBAREA FLOW- LENGTH ( FEET ) = 7 2 . 2 0 

UPSTREAM ELEVATION ( FEET) = 2 9 1 . 0 0 

DOWNSTREAM ELEVATION ( FEET) = 2 8 5 . 0 0 

ELEVATION DIFFERENCE ( FEET ) = 6 . 0 0 

URBAN SUBAREA OVERLAND TIME OF FLOW (MIN . ) 5 . 6 64 
1 0 0  YEAR RAINFALL INTENSITY ( INCH/HOUR) = 4 . 2 8 7  

SUBAREA RUNOFF ( CFS ) = 0 . 15 

TOTAL AREA (ACRES )  = 0 . 1 0 TOTAL RUNOFF ( CFS ) = 0 . 15 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

* * *  

FLOW PROCESS FROM NODE 2 0 1 . 0 0 TO NODE 2 02 . 0 0 IS  CODE = 52 

> > > >>COMPUTE NATURAL VALLEY CHANNEL FLOW< < < < <  

> > > > >TRAVELTIME THRU SUBAREA< < < < <  



ELEVATION DATA : UPSTREAM ( FEET) = 2 8 5 . 0 0 DOWNSTREAM ( FEET) 

2 2 9 . 3 0 

CHANNEL LENGTH THRU SUBAREA ( FEET ) = 2 3 1 . 5 0 CHANNEL SLOPE = 0 . 24 0 6  

NOTE : CHANNEL FLOW O F  1 .  CFS WAS ASSUMED IN VELOCITY ESTIMATION 

NOTE : CHANNEL SLOPE OF . 1  WAS ASSUMED 

CHANNEL FLOW THRU SUBAREA ( CFS ) = 

FLOW VELOCITY ( FEET/SEC ) = 4 . 74 ( PER 

MANUAL) 

IN VELOCITY ESTIMATION 

0 . 15 

LACFCD/RCFC&WCD HYDROLOGY 

0 . 8 1 Tc (MIN . ) = 6 . 4 8 TRAVEL TIME (MIN . ) = 

LONGEST FLOWPATH FROM NODE 2 0 0 . 0 0 TO NODE 2 0 2 . 0 0 = 3 03 . 7 0 

FEET . 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
* * *  

FLOW PROCESS FROM NODE 2 0 2 . 0 0 TO NODE 2 03 . 0 0 IS  CODE = 5 1  

> > > >>COMPUTE TRAPEZOIDAL CHANNEL FLOW< < < < <  
> > > > >TRAVELTIME THRU SUBAREA ( EXISTING ELEMENT) < < < < <  

ELEVATION DATA : UPSTREAM ( FEET) = 2 2 9 . 3 0  DOWNSTREAM ( FEET ) = 

2 12 . 0 0 
CHANNEL LENGTH THRU SUBAREA ( FEET) = 2 4 3 . 0 0 CHANNEL SLOPE 

CHANNEL BASE ( FEET ) = 2 . 0 0 " Z "  FACTOR = 1 . 0 0 0  
MANNING ' S  FACTOR = 0 . 0 1 3  MAXIMUM DEPTH ( FEET ) = 1 . 0 0 

1 0 0  YEAR RAINFALL INTENSITY ( INCH/HOUR) = 3 . 9 9 7  
NATURAL DESERT LANDSCAPING RUNOFF COEFFICIENT = . 3 5 0 0  

SOIL CLASSIFICATION I S  " D "  

S . C . S .  CURVE NUMBER (AMC I I )  = 8 8  

TRAVEL TIME COMPUTED USING ESTIMATED FLOW ( CFS ) = 

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY ( FEET/SEC . )  

AVERAGE FLOW DEPTH ( FEET ) 0 . 0 7 TRAVEL TIME (MIN . ) = 

Tc (MIN . ) = 7 . 2 2 

0 . 8 3 

5 . 44 
0 . 74 

0 .  0 7 12 

SUBAREA AREA (ACRES ) 0 . 97 SUBAREA RUNOFF ( CFS ) 

0 . 3 5 0  

1 .  3 6  

AREA-AVERAGE RUNOFF COEFFICIENT = 

TOTAL AREA (ACRES )  = 1 . 1  PEAK FLOW RATE ( CFS ) 

1 .  5 0  

END O F  SUBAREA CHANNEL FLOW HYDRAULICS : 
DEPTH ( FEET) = 0 . 1 1 FLOW VELOCITY ( FEET/ SEC . )  = 6 . 4 7 

2 03 . 0 0 = LONGEST FLOWPATH FROM NODE 2 0 0 . 0 0 TO NODE 5 4 6 . 7 0 

FEET . 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
* * *  

FLOW PROCESS FROM NODE 2 0 3 . 0 0 TO NODE 2 03 . 0 0 IS  CODE = 1 0  



> > > > >MAIN- STREAM MEMORY COPIED ONTO MEMORY BANK # 1 < < < < <  

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

* * *  

FLOW PROCESS FROM NODE 2 04 . 0 0 TO NODE 2 05 . 0 0 IS  CODE = 2 1  

> > > >>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<  

RES IDENTIAL ( 1 .  DU/AC OR  LESS )  RUNOFF COEFFICIENT = . 4 1 0 0  

SOIL CLASSIFICATION I S  " D "  
S . C . S .  CURVE NUMBER (AMC I I )  = 8 2  
INITIAL SUBAREA FLOW- LENGTH ( FEET) = 1 14 . 4 5  
UPSTREAM ELEVATION ( FEET) = 2 2 5 . 0 0 

DOWNSTREAM ELEVATION ( FEET) = 224 . 5 0 

ELEVATION DIFFERENCE ( FEET) = 0 . 5 0 
URBAN SUBAREA OVERLAND TIME OF FLOW (MIN . ) = 1 1 . 0 6 5  

WARNING : INITIAL SUBAREA FLOW PATH LENGTH IS  GREATER THAN 

THE MAXIMUM OVERLAND FLOW LENGTH = 5 0 . 0 0 

(Reference : Table 3 - lB of Hydrology Manual )  

THE MAXIMUM OVERLAND FLOW LENGTH I S  USED IN Tc CALCULATION ! 

1 0 0  YEAR RAINFALL INTENSITY ( INCH/HOUR) = 3 . 3 7 8  

SUBAREA RUNOFF ( CFS ) 0 . 2 6 
TOTAL AREA (ACRES )  = 0 . 1 9 TOTAL RUNOFF ( CFS)  = 0 . 2 6 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

* * *  

FLOW PROCESS FROM NODE 2 0 5 . 0 0 TO NODE 2 0 6 . 0 0 IS  CODE = 3 1  

> > > > >COMPUTE PIPE - FLOW TRAVEL TIME THRU SUBAREA< < < < <  

> > > > >USING COMPUTER- ESTIMATED PIPESIZE (NON- PRESSURE FLOW ) <<<<<  

= = == = = = = = = = = = = = = = = = = = = = == = = = = == = = = = = = = = = = = = = = = - - - - - - - -= = = = = = = = = = = = - - - - - - -

ELEVATION DATA : UPSTREAM ( FEET) = 2 2 3 . 3 7 DOWNSTREAM ( FEET ) = 2 1 9 . 3 0 

FLOW LENGTH ( FEET) = 1 8 . 0 0 MANNING ' S  N = 0 . 0 13 

ESTIMATED PIPE DIAMETER ( INCH) INCREASED TO 6 . 0 0 0  

DEPTH O F  FLOW IN 6 . 0  INCH PIPE IS  1 . 3  INCHES 
PIPE- FLOW VELOCITY ( FEET/SEC . )  = 8 . 4 9 

ESTIMATED PIPE DIAMETER ( INCH) = 6 . 0 0 NUMBER OF PIPES 1 
PIPE- FLOW ( CFS ) = 0 . 2 6 
PIPE TRAVEL TIME ( MIN . ) = 0 . 04 Tc (MIN . ) = 1 1 . 1 0  
LONGEST FLOWPATH FROM NODE 

FEET . 

2 04 . 0 0 TO NODE 2 0 6 . 0 0 1 3 2 . 4 5 



* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
* * *  

FLOW PROCESS FROM NODE 2 0 7 . 0 0 TO NODE 2 03 . 0 0 IS  CODE = 3 1  

> > > > >COMPUTE PIPE - FLOW TRAVEL TIME THRU SUBAREA< < < < <  

> > > > >USING COMPUTER- ESTIMATED PIPESIZE (NON- PRESSURE FLOW) < < < < <  

- - ---------------------------------------------------==================== 

ELEVATION DATA : UPSTREAM ( FEET ) = 2 13 . 75 DOWNSTREAM ( FEET ) = 

FLOW LENGTH ( FEET ) = 3 0 . 0 0 MANNING ' S  N = 0 . 0 1 3  

DEPTH O F  FLOW I N  6 . 0  INCH PIPE I S  2 . 3  INCHES 
PIPE- FLOW VELOCITY ( FEET/ SEC . )  3 . 8 5 
ESTIMATED PIPE DIAMETER ( INCH) = 6 . 0 0 
PIPE- FLOW ( CFS ) = 0 . 2 6 

NUMBER OF PIPES = 

0 . 13 Tc (MIN . ) = 

2 13 . 0 0 

1 

PIPE TRAVEL TIME (MIN . ) = 

LONGEST FLOWPATH FROM NODE 2 0 4 . 0 0 TO NODE 
1 1 . 23 

2 0 3 . 0 0 162 . 4 5 
FEET . 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
* * *  

FLOW PROCESS FROM NODE 2 0 8 . 0 0 TO NODE 2 03 . 0 0 IS  CODE = 8 1  

> > > > >ADDITION O F  SUBAREA TO MAINLINE PEAK FLOW< < < < <  

1 0 0  YEAR RAINFALL INTENSITY ( INCH/HOUR) = 3 . 3 6 2  

NATURAL DESERT LANDSCAPING RUNOFF COEFFICIENT = . 3 5 0 0  
SOIL CLASSIFI CATION I S  " D "  

S . C . S .  CURVE NUMBER (AMC I I )  = 8 8  

AREA-AVERAGE RUNOFF 

SUBAREA AREA (ACRES ) 

TOTAL AREA (ACRES ) = 

TC (MIN. ) = 1 1 . 2 3 

COEFFICIENT = 0 . 3 8 0 8 

= 0 . 1 8 SUBAREA RUNOFF ( CFS ) 

0 . 4  TOTAL RUNOFF ( CFS ) = 

0 . 2 1 

0 . 4 7 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
* * *  

FLOW PROCESS FROM NODE 2 0 3 . 0 0 TO NODE 2 0 3 . 0 0 IS  CODE = 11  

> > > >>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN- STREAM MEMORY< < < < <  

* * MAIN STREAM CONFLUENCE DATA * *  

STREAM RUNOFF Tc INTENSITY AREA 



NUMBER ( CFS ) (MIN . ) ( INCH/HOUR) (ACRE ) 

1 0 . 4 7  1 1 . 23 3 . 3 62  0 . 3 7 

LONGEST FLOWPATH FROM NODE 2 0 4 . 0 0 TO NODE 2 03 . 0 0 

FEET . 

* *  MEMORY BANK # 1 CONFLUENCE DATA * *  

STREAM RUNOFF Tc INTENSITY AREA 
NUMBER ( CFS )  (MIN . ) ( INCH/HOUR) (ACRE ) 

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

LONGEST FLOWPATH FROM NODE 2 0 0 . 0 0 TO NODE 2 03 . 0 0 

FEET . 

* *  PEAK FLOW RATE TABLE * *  

STREAM RUNOFF Tc INTENSITY 

NUMBER ( CFS ) (MIN . ) ( INCH/HOUR) 
1 1 .  8 0  7 . 22 3 . 9 9 7  

2 1 .  73  11 . 2 3  3 . 3 62  

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS : 

PEAK FLOW RATE ( CFS ) = 1 . 8 0 Tc (MIN . ) = 7 . 22 
TOTAL AREA (ACRES )  = 1 . 4  

END OF STUDY SUMMARY : 

= 

= 

TOTAL AREA (ACRES ) 1 . 4  TC (MIN . ) = 

1 .  8 0  

7 . 2 2 

PEAK FLOW RATE ( CFS ) = 

END OF RATIONAL METHOD ANALYSIS 

1 6 2 . 4 5 

546 . 7 0 


