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FLOGARD+PLUS® FILTER 
-INSTALLED INTO CATCH BASIN-

U.S. PATENT# 6,00,023 & 6,877,029 

TITLE 

Ha;ar,J® +PLUS 
CATCH BASIN FILTER INSERT 

(Flat Grated Inlet Style) 

"ULTIMATE" BYPASS-------­
FEATURES 

GASKET--------­

STAINLESS STEEL 
SUPPORT BASKET 

Fossil Rock TM -------­

ABSORBENT POUCHES 

LINER-----

SUPPORT------¥.P 
BASKET 

CATCH BASIN _ ___, 
(FLAT GRATE STYLE) 

EXPLODED VIEW 
NOTES: 

1. FloGard®+Plus (frame mount) high capacity catch basin inserts 
are available in most sizes and styles (see specifier chart, sheet 
2 of 2). Refer to the FloGard ®+Plus (wall mount) insert for 
devices to fit non-standard, or combination style catch basins. 

2. Filter insert shall have both an "initial" filtering bypass 
and "ultimate" high flow bypass feature. 

3. Filter support frame shall be constructed from stainless steel 
Type 304. 

4. Allow a minimum of 2.0 feet, of clearance between 

5. 

6. 

the bottom of the grate and top of outlet pipe(s), or refer to the 
FloGard® insert for "shallow" installations. 

Filter medium shall be Fossil Rock ™, installed and 
maintained in accordance with manufacturer specifications . 

Storage capacity reflects 80% of maximum solids collection prior 
to impeding filtering bypass. 

7. Filtered flow r/rate includes a safety factor of two. 

KriStar Enterprises, Inc. 
360 Sutton Place, Santa Rosa, CA 95407 
Ph: 800.579.8819, Fax: 707.524.8186, www.kristar.com 

DRAWING NO. REV ECO DATE 

FGP-0001 D 0059 JPR 12/30/08 JPR 11/3/06 SHEET 1 OF 2 
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TITLE 

U.S. PATENT# 6,00,023 & 6,877,029 
"ULTIMATE" BYPASS FEATURE 

(LOUVERS & OPENINGS) 
SEE DETAIL C "ULTIMATE" BYPASS FEATURE --~­

(LOUVERS & OPENINGS) 

DEPTH 
STANDARD = 20 INCHES 
SHALLOW = 1 2 INCHES 

*CUSTOM 

DETAIL B 
SECTION VIEW 

FLO-GARD® +FILTER 
-INSTALLED-

DETAIL C 
"ULTIMATE" 

BYPASS FEATURES 

* MANY OTHER STANDARD & CUSTOM SIZES & DEPTHS AVAILABLE UPON REQUEST. 

SPECIFIER CHART 
STANDARD & SHALLOW 

DEPTH 
MODEL NO. {Data in these columes is the same for 

both STANDARD & SHALLOW versions) 

STANDARD 
INLET ID GRATE OD DEPTH Inside- Outside 
Dimension Dimension 

(inch x inch) (inch x inch) 

FGP-12F 12 X 12 12X 14 

FGP-1530F 15X30 15X35 

FGP-16F 16X 16 16X 19 

FGP-1624F 16X24 16X26 

FGP-18F 18X 18 18X20 

FGP-1820F 16X 19 18 X21 

FGP-1824F 16X22 18X24 

FGP-1836F 18X36 18X40 

FGP-2024F 18X22 20X24 

FGP-21F 22X22 22X24 

FGP-2142F 21 X40 24X40 

FGP-2148F 19X46 22X48 

FGP-24F 24X24 24X27 

FGP-2430F 24X30 26X30 

FGP-2436F 24X36 24X40 

FGP-2448F 24X48 26X48 

FGP-28F 28X28 32X32 

FGP-2440F 24X36 28X40 

FGP-30F 30X30 30X34 

FGP-36F 36X36 36X40 

FGP-3648F 36X48 40X48 

FGP-48F 48X48 48X54 

FGP-SD24F 24X24 28X28 

FGP-1836FGO 18X36 20X40 

FGP-2436FGO 20X36 24X40 

FGP-48FGO 18X48 20X54 

Ha;ar,J® +PLUS 
CATCH BASIN FILTER INSERT 

(Flat Grated Inlet Style) 

TOTAL 
BYPASS 

CAPACITY 
(cu. ft. / sec.) 

2.8 

6.9 

4.7 

5.0 

4.7 

5.9 

5.0 

6.9 

5.9 

6.1 

9.1 

9.8 

6.1 

7.0 

8.0 

9.3 

6.3 

8.3 

8.1 

9.1 

11.5 

13.2 

6.1 

6.9 

8.0 

6.3 

STANDARD DEPTH SHALLOW DEPTH 
-20 Inches-

MODEL NO. 
-12 Inches-

SOLIDS FILTERED SHALLOW SOLIDS FILTERED 
STORAGE FLOW DEPTH STORAGE FLOW 
CAPACITY CAPACITY 

(cu. ft.) (cu. ft. / sec.) (cu. ft.) (cu. ft. / sec.) 

0.3 0.4 FGP-12F8 .15 .25 

2.3 1.6 FGP-1530F8 1.3 .9 

0.8 0.7 FGP-16F8 .45 .4 

1.5 1.2 FGP-1624F8 .85 .7 

0.8 0.7 FGP-18F8 .45 .4 

2.1 1.4 FGP-1820F8 1.2 .8 

1.5 1.2 FGP-1824F8 .85 .7 

2.3 1.6 FGP-1836F8 1.3 .9 

1.2 1.0 FGP-2024F8 .7 .55 

2.2 1.5 FGP-21F8 1.25 .85 

4.3 2.4 FGP-2142F8 2.45 1.35 

4.7 2.6 FGP-2148F8 2.7 1.5 

2.2 1.5 FGP-24F8 1.25 .85 

2.8 1.8 FGP-2430F8 1.6 1.05 

3.4 2.0 FGP-2436F8 1.95 1.15 

4.4 2.4 FGP-2448F8 2.5 1.35 

2.2 1.5 FGP-28F8 1.25 .85 

4.2 2.3 FGP-2440F8 2.4 1.3 

3.6 2.0 FGP-30F8 2.05 1.15 

4.6 2.4 FGP-36F8 2.65 1.35 

6.8 3.2 FGP-3648F8 3.9 1.85 

9.5 3.9 FGP-48F8 5.45 2.25 

2.2 1.5 FGP-SD24F8 1.25 .85 

2.3 1.6 FGP-1836F8GO 1.3 .9 

3.4 2.0 FGP-2436F8GO 1.95 1.15 

2.2 1.5 FGP-48F8GO 1.25 .85 

KriStar Enterprises, Inc. 
360 Sutton Place, Santa Rosa, CA 95407 
Ph: 800.579.8819, Fax: 707.524.8186, www.kristar.com 

DRAWING NO. REV ECO DATE 

FGP-0001 D 0059 JPR 12/30/08 JPR 11/3/06 SHEET 2 OF 2 
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Water Quality Management Plan (WQMP)
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Attachment C – HCOC Calculations
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 ____________________________________________________________________________ 

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

              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 

             (Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION) 

          (c) Copyright 1983-2015 Advanced Engineering Software (aes) 

              Ver. 22.0  Release Date: 07/01/2015  License ID 1510 

 

                            Analysis prepared by: 

 

                            DRC Engineering, Inc.                             

                    160 South Old Springs Road, Suite 210                     

                           Anaheim Hills, CA 92808                            

                                 714-685-6860                                 

 

  ************************** DESCRIPTION OF STUDY ************************** 

 * 22-375 REXFORD INDUSTRIAL                                                * 

 * 2-YEAR                                                                   * 

 * EXISTING                                                                 * 

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

 

   FILE NAME: 22375E.DAT                                         

   TIME/DATE OF STUDY: 11:20 07/26/2022 

 ============================================================================ 

   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 

 ============================================================================ 

                     --*TIME-OF-CONCENTRATION MODEL*-- 

 

   USER SPECIFIED STORM EVENT(YEAR) =    2.00 

   SPECIFIED MINIMUM PIPE SIZE(INCH) =  12.00 

   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 1.00 

   *DATA BANK RAINFALL USED* 

   *ANTECEDENT MOISTURE CONDITION (AMC) I ASSUMED FOR RATIONAL METHOD* 

 

   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 

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

      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR 

 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n) 

 ===  =====  =========  =================  ======  ===== ====== ===== ======= 

   1   30.0     20.0    0.018/0.018/0.020   0.67    2.00 0.0313 0.167 0.0150 

 

   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 PIPE WITH A FLOW CAPACITY GREATER THAN 

    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.* 

   *USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED 

 

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

 | WATERSHED A                                                              | 

 |                                                                          | 

 |                                                                          | 

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

 

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

   FLOW PROCESS FROM NODE      1.00 TO NODE      1.10 IS CODE =  21 

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

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

   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 

 ============================================================================ 



   INITIAL SUBAREA FLOW-LENGTH(FEET) =   141.00 

   ELEVATION DATA: UPSTREAM(FEET) =    179.80  DOWNSTREAM(FEET) =    179.10 

 

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 

   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    6.359 

   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.972 

   SUBAREA Tc AND LOSS RATE DATA(AMC  I ): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 

   COMMERCIAL                 A        0.20      0.40     0.100    17    6.36 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.40 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 

   SUBAREA RUNOFF(CFS) =      0.35 

   TOTAL AREA(ACRES) =      0.20   PEAK FLOW RATE(CFS) =      0.35 

 

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

   FLOW PROCESS FROM NODE      1.10 TO NODE      2.00 IS CODE =  91 

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

   >>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<< 

 ============================================================================ 

   UPSTREAM NODE ELEVATION(FEET) =    179.10 

   DOWNSTREAM NODE ELEVATION(FEET) =    173.81 

   CHANNEL LENGTH THRU SUBAREA(FEET) =   586.00 

   "V" GUTTER WIDTH(FEET) =   3.00   GUTTER HIKE(FEET) =  0.120 

   PAVEMENT LIP(FEET) =  0.020   MANNING'S N = .0150 

   PAVEMENT CROSSFALL(DECIMAL NOTATION) = 0.04000 

   MAXIMUM DEPTH(FEET) =   0.50 

   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.489 

   SUBAREA LOSS RATE DATA(AMC  I ): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 

   COMMERCIAL                 A        2.60      0.40     0.100    17 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.40 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      1.94 

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   2.44 

   AVERAGE FLOW DEPTH(FEET) =   0.24   FLOOD WIDTH(FEET) =    8.03 

   "V" GUTTER FLOW TRAVEL TIME(MIN.) =   4.01   Tc(MIN.) =   10.37 

   SUBAREA AREA(ACRES) =    2.60       SUBAREA RUNOFF(CFS) =    3.39 

   EFFECTIVE AREA(ACRES) =    2.80     AREA-AVERAGED Fm(INCH/HR) =   0.04 

   AREA-AVERAGED Fp(INCH/HR) =   0.40  AREA-AVERAGED Ap =   0.10 

   TOTAL AREA(ACRES) =        2.8         PEAK FLOW RATE(CFS) =       3.65 

 

   END OF SUBAREA "V" GUTTER HYDRAULICS: 

   DEPTH(FEET) =  0.30   FLOOD WIDTH(FEET) =   10.91 

   FLOW VELOCITY(FEET/SEC.) =   2.73   DEPTH*VELOCITY(FT*FT/SEC) =   0.81 

   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      2.00 =     727.00 FEET. 

 

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

   FLOW PROCESS FROM NODE      2.00 TO NODE      2.00 IS CODE =   1 

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

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 

 ============================================================================ 

   TOTAL NUMBER OF STREAMS =  3 

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 

   TIME OF CONCENTRATION(MIN.) =   10.37 

   RAINFALL INTENSITY(INCH/HR) =   1.49 

   AREA-AVERAGED Fm(INCH/HR) =  0.04 

   AREA-AVERAGED Fp(INCH/HR) =  0.40 

   AREA-AVERAGED Ap =  0.10 



   EFFECTIVE STREAM AREA(ACRES) =       2.80 

   TOTAL STREAM AREA(ACRES) =       2.80 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =       3.65 

 

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

   FLOW PROCESS FROM NODE      3.00 TO NODE      3.10 IS CODE =  21 

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

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

   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 

 ============================================================================ 

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    65.00 

   ELEVATION DATA: UPSTREAM(FEET) =    180.30  DOWNSTREAM(FEET) =    180.20 

 

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 

   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    5.897 

   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  2.059 

   SUBAREA Tc AND LOSS RATE DATA(AMC  I ): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 

   COMMERCIAL                 A        0.10      0.40     0.100    17    5.90 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.40 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 

   SUBAREA RUNOFF(CFS) =      0.18 

   TOTAL AREA(ACRES) =      0.10   PEAK FLOW RATE(CFS) =      0.18 

 

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

   FLOW PROCESS FROM NODE      3.10 TO NODE      4.00 IS CODE =  91 

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

   >>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<< 

 ============================================================================ 

   UPSTREAM NODE ELEVATION(FEET) =    180.20 

   DOWNSTREAM NODE ELEVATION(FEET) =    173.40 

   CHANNEL LENGTH THRU SUBAREA(FEET) =   624.00 

   "V" GUTTER WIDTH(FEET) =   3.00   GUTTER HIKE(FEET) =  0.120 

   PAVEMENT LIP(FEET) =  0.020   MANNING'S N = .0150 

   PAVEMENT CROSSFALL(DECIMAL NOTATION) = 0.04000 

   MAXIMUM DEPTH(FEET) =   0.50 

   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.527 

   SUBAREA LOSS RATE DATA(AMC  I ): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 

   COMMERCIAL                 A        2.50      0.40     0.100    17 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.40 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      1.64 

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   2.58 

   AVERAGE FLOW DEPTH(FEET) =   0.22   FLOOD WIDTH(FEET) =    6.97 

   "V" GUTTER FLOW TRAVEL TIME(MIN.) =   4.03   Tc(MIN.) =    9.92 

   SUBAREA AREA(ACRES) =    2.50       SUBAREA RUNOFF(CFS) =    3.35 

   EFFECTIVE AREA(ACRES) =    2.60     AREA-AVERAGED Fm(INCH/HR) =   0.04 

   AREA-AVERAGED Fp(INCH/HR) =   0.40  AREA-AVERAGED Ap =   0.10 

   TOTAL AREA(ACRES) =        2.6         PEAK FLOW RATE(CFS) =       3.48 

 

   END OF SUBAREA "V" GUTTER HYDRAULICS: 

   DEPTH(FEET) =  0.28   FLOOD WIDTH(FEET) =   10.21 

   FLOW VELOCITY(FEET/SEC.) =   2.92   DEPTH*VELOCITY(FT*FT/SEC) =   0.83 

   LONGEST FLOWPATH FROM NODE      3.00 TO NODE      4.00 =     689.00 FEET. 

 

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

   FLOW PROCESS FROM NODE      4.00 TO NODE      4.00 IS CODE =   1 



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

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 

 ============================================================================ 

   TOTAL NUMBER OF STREAMS =  3 

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 

   TIME OF CONCENTRATION(MIN.) =    9.92 

   RAINFALL INTENSITY(INCH/HR) =   1.53 

   AREA-AVERAGED Fm(INCH/HR) =  0.04 

   AREA-AVERAGED Fp(INCH/HR) =  0.40 

   AREA-AVERAGED Ap =  0.10 

   EFFECTIVE STREAM AREA(ACRES) =       2.60 

   TOTAL STREAM AREA(ACRES) =       2.60 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =       3.48 

 

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

   FLOW PROCESS FROM NODE      5.00 TO NODE      5.10 IS CODE =  21 

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

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

   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 

 ============================================================================ 

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   230.00 

   ELEVATION DATA: UPSTREAM(FEET) =    176.10  DOWNSTREAM(FEET) =    175.00 

 

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 

   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    7.792 

   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.755 

   SUBAREA Tc AND LOSS RATE DATA(AMC  I ): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 

   COMMERCIAL                 A        1.70      0.40     0.100    17    7.79 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.40 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 

   SUBAREA RUNOFF(CFS) =      2.62 

   TOTAL AREA(ACRES) =      1.70   PEAK FLOW RATE(CFS) =      2.62 

 

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

   FLOW PROCESS FROM NODE      5.10 TO NODE      6.00 IS CODE =  91 

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

   >>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<< 

 ============================================================================ 

   UPSTREAM NODE ELEVATION(FEET) =    175.00 

   DOWNSTREAM NODE ELEVATION(FEET) =    174.00 

   CHANNEL LENGTH THRU SUBAREA(FEET) =   230.00 

   "V" GUTTER WIDTH(FEET) =   3.00   GUTTER HIKE(FEET) =  0.120 

   PAVEMENT LIP(FEET) =  0.020   MANNING'S N = .0150 

   PAVEMENT CROSSFALL(DECIMAL NOTATION) = 0.04000 

   MAXIMUM DEPTH(FEET) =   0.50 

   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.549 

   SUBAREA LOSS RATE DATA(AMC  I ): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 

   COMMERCIAL                 A        1.70      0.40     0.100    17 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.40 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      3.78 

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   2.03 

   AVERAGE FLOW DEPTH(FEET) =   0.34   FLOOD WIDTH(FEET) =   13.09 

   "V" GUTTER FLOW TRAVEL TIME(MIN.) =   1.89   Tc(MIN.) =    9.68 

   SUBAREA AREA(ACRES) =    1.70       SUBAREA RUNOFF(CFS) =    2.31 

   EFFECTIVE AREA(ACRES) =    3.40     AREA-AVERAGED Fm(INCH/HR) =   0.04 



   AREA-AVERAGED Fp(INCH/HR) =   0.40  AREA-AVERAGED Ap =   0.10 

   TOTAL AREA(ACRES) =        3.4         PEAK FLOW RATE(CFS) =       4.62 

 

   END OF SUBAREA "V" GUTTER HYDRAULICS: 

   DEPTH(FEET) =  0.37   FLOOD WIDTH(FEET) =   14.29 

   FLOW VELOCITY(FEET/SEC.) =   2.11   DEPTH*VELOCITY(FT*FT/SEC) =   0.77 

   LONGEST FLOWPATH FROM NODE      5.00 TO NODE      6.00 =     460.00 FEET. 

 

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

   FLOW PROCESS FROM NODE      6.00 TO NODE      6.00 IS CODE =   1 

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

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 

   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 

 ============================================================================ 

   TOTAL NUMBER OF STREAMS =  3 

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  3 ARE: 

   TIME OF CONCENTRATION(MIN.) =    9.68 

   RAINFALL INTENSITY(INCH/HR) =   1.55 

   AREA-AVERAGED Fm(INCH/HR) =  0.04 

   AREA-AVERAGED Fp(INCH/HR) =  0.40 

   AREA-AVERAGED Ap =  0.10 

   EFFECTIVE STREAM AREA(ACRES) =       3.40 

   TOTAL STREAM AREA(ACRES) =       3.40 

   PEAK FLOW RATE(CFS) AT CONFLUENCE =       4.62 

 

   ** CONFLUENCE DATA ** 

    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 

    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 

       1        3.65   10.37    1.489  0.40( 0.04) 0.10       2.8       1.00 

       2        3.48    9.92    1.527  0.40( 0.04) 0.10       2.6       3.00 

       3        4.62    9.68    1.549  0.40( 0.04) 0.10       3.4       5.00 

 

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 

   CONFLUENCE FORMULA USED FOR  3 STREAMS. 

 

   ** PEAK FLOW RATE TABLE ** 

    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 

    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 

       1       11.62    9.68    1.549  0.40( 0.04) 0.10       8.6       5.00 

       2       11.62    9.92    1.527  0.40( 0.04) 0.10       8.7       3.00 

       3       11.48   10.37    1.489  0.40( 0.04) 0.10       8.8       1.00 

 

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 

   PEAK FLOW RATE(CFS) =      11.62    Tc(MIN.) =     9.92 

   EFFECTIVE AREA(ACRES) =       8.68   AREA-AVERAGED Fm(INCH/HR) =  0.04 

   AREA-AVERAGED Fp(INCH/HR) =  0.40  AREA-AVERAGED Ap =  0.10 

   TOTAL AREA(ACRES) =        8.8 

   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      6.00 =     727.00 FEET. 

 ============================================================================ 

   END OF STUDY SUMMARY: 

   TOTAL AREA(ACRES)     =        8.8  TC(MIN.) =      9.92 

   EFFECTIVE AREA(ACRES) =      8.68  AREA-AVERAGED Fm(INCH/HR)=  0.04 

   AREA-AVERAGED Fp(INCH/HR) =  0.40  AREA-AVERAGED Ap = 0.100 

   PEAK FLOW RATE(CFS)   =      11.62 

 

   ** PEAK FLOW RATE TABLE ** 

    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 

    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 

       1       11.62    9.68    1.549  0.40( 0.04) 0.10       8.6       5.00 

       2       11.62    9.92    1.527  0.40( 0.04) 0.10       8.7       3.00 



       3       11.48   10.37    1.489  0.40( 0.04) 0.10       8.8       1.00 

 ============================================================================ 

 ============================================================================ 

   END OF RATIONAL METHOD ANALYSIS 

 

   



 ____________________________________________________________________________ 

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

              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 

             (Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION) 

          (c) Copyright 1983-2015 Advanced Engineering Software (aes) 

              Ver. 22.0  Release Date: 07/01/2015  License ID 1510 

 

                            Analysis prepared by: 

 

                            DRC Engineering, Inc.                             

                    160 South Old Springs Road, Suite 210                     

                              Anaheim, CA 92808                               

                                 714-685-6860                                 

 

  ************************** DESCRIPTION OF STUDY ************************** 

 * DRC Project No. 22-375                                                   * 

 * 2-Year                                                                 * 

 *                                                                          * 

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

 

   FILE NAME: 375P002.DAT                                        

   TIME/DATE OF STUDY: 08:24 11/22/2022 

 ============================================================================ 

   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 

 ============================================================================ 

                     --*TIME-OF-CONCENTRATION MODEL*-- 

 

   USER SPECIFIED STORM EVENT(YEAR) =    2.00 

   SPECIFIED MINIMUM PIPE SIZE(INCH) =   8.00 

   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 1.00 

   *DATA BANK RAINFALL USED* 

   *ANTECEDENT MOISTURE CONDITION (AMC) I ASSUMED FOR RATIONAL METHOD* 

 

   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 

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

      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR 

 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n) 

 ===  =====  =========  =================  ======  ===== ====== ===== ======= 

   1   30.0     20.0    0.018/0.018/0.020   0.67    2.00 0.0313 0.167 0.0150 

 

   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 PIPE WITH A FLOW CAPACITY GREATER THAN 

    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.* 

   *USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED 

 

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

   FLOW PROCESS FROM NODE    100.00 TO NODE    101.00 IS CODE =  21 

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

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

   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 

 ============================================================================ 

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   284.00 

   ELEVATION DATA: UPSTREAM(FEET) =    180.52  DOWNSTREAM(FEET) =    175.10 

 

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 

   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    6.428 

   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.960 

   SUBAREA Tc AND LOSS RATE DATA(AMC  I ): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 



   COMMERCIAL                 A        3.30      0.40     0.100    17    6.43 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.40 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 

   SUBAREA RUNOFF(CFS) =      5.70 

   TOTAL AREA(ACRES) =      3.30   PEAK FLOW RATE(CFS) =      5.70 

 

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

   FLOW PROCESS FROM NODE    200.00 TO NODE    201.00 IS CODE =  21 

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

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

   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 

 ============================================================================ 

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   485.00 

   ELEVATION DATA: UPSTREAM(FEET) =    178.70  DOWNSTREAM(FEET) =    174.35 

 

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 

   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    9.260 

   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.589 

   SUBAREA Tc AND LOSS RATE DATA(AMC  I ): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 

   COMMERCIAL                 A        1.65      0.40     0.100    17    9.26 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.40 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 

   SUBAREA RUNOFF(CFS) =      2.31 

   TOTAL AREA(ACRES) =      1.65   PEAK FLOW RATE(CFS) =      2.31 

 

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

   FLOW PROCESS FROM NODE    300.00 TO NODE    301.00 IS CODE =  21 

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

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

   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 

 ============================================================================ 

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    42.00 

   ELEVATION DATA: UPSTREAM(FEET) =    178.70  DOWNSTREAM(FEET) =    174.00 

 

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 

   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    5.000 

   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  2.264 

   SUBAREA Tc AND LOSS RATE DATA(AMC  I ): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 

        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 

   RESIDENTIAL 

   ".4 DWELLING/ACRE"         A        0.53      0.40     0.900    17    5.00 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.40 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.900 

   SUBAREA RUNOFF(CFS) =      0.91 

   TOTAL AREA(ACRES) =      0.53   PEAK FLOW RATE(CFS) =      0.91 

 

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

   FLOW PROCESS FROM NODE    400.00 TO NODE    401.00 IS CODE =  21 

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

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

   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 

 ============================================================================ 

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   282.00 

   ELEVATION DATA: UPSTREAM(FEET) =    175.98  DOWNSTREAM(FEET) =    173.90 

 

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 

   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    7.752 

   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.760 

   SUBAREA Tc AND LOSS RATE DATA(AMC  I ): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 



        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 

   COMMERCIAL                 A        1.74      0.40     0.100    17    7.75 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.40 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 

   SUBAREA RUNOFF(CFS) =      2.69 

   TOTAL AREA(ACRES) =      1.74   PEAK FLOW RATE(CFS) =      2.69 

 ============================================================================ 

   END OF STUDY SUMMARY: 

   TOTAL AREA(ACRES)     =        1.7  TC(MIN.) =      7.75 

   EFFECTIVE AREA(ACRES) =      1.74  AREA-AVERAGED Fm(INCH/HR)=  0.04 

   AREA-AVERAGED Fp(INCH/HR) =  0.40  AREA-AVERAGED Ap = 0.100 

   PEAK FLOW RATE(CFS)   =       2.69 

 ============================================================================ 

 ============================================================================ 

   END OF RATIONAL METHOD ANALYSIS 
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