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A. PROJECT LOCATION  

The approximate 1.0 acre project site “Hotel Redevelopment 1100 W. Ball Road” is located on the 
southwest corner of West Ball Road and South Flore Street in the City of Anaheim (City). 
 
B. STUDY PURPOSE 

The purpose of this hydrology study is to determine the flow rates produced from the project site in 
the existing and proposed conditions. It also serves as the basis for analyzing and designing the on-
site storm drainage system to accommodate site runoff in the proposed condition and mitigate any 
potential impacts to adjacent property owners and upstream/downstream drainages and storm drain 
facilities. 
 

C. METHODOLOGY 

The hydrology calculations were prepared using the Orange County Hydrology Manual as 
incorporated in the Advanced Engineering Software (AES) “RATSC” program.  The Hydrologic 
Classification of Soils map contained in the Orange County Hydrology Manual was used to 
determine the hydrologic soil type. 
 
D. DISCUSSION 

 
This hydrology study is preliminary and limited within the property boundary for both the existing 
and proposed conditions. 
 
Existing Condition 
The existing site is currently vacant, the gas station was demolished.  Runoff produced from sub-area 
A1 will sheet flow toward West Ball Road and continue flowing west to an existing catch basin 
located at the intersection of West Ball Road and Walnut Street.  The 10-yr, 25-yr, and 100-yr storm 
runoff produced from sub-area A1 is 2.0cfs, 2.4cfs, and 3.1cfs, respectively.  Runoff produced from 
sub-area A2 will sheet flow toward West Street and continue flowing north to an existing catch basin 
located near the intersection of West Ball Road and West Street.  The 10-yr, 25-yr, and 100-yr storm 
runoff produced from sub-area A2 is 1.5cfs, 1.8cfs, and 2.3cfs, respectively. 
 
Proposed Condition 
The project site will consist of the development of a 5-story hotel and 2 levels garage.  Runoff 
produced from the proposed site will drain in the same patterns as in the existing condition to a 
proposed storm drain system, water quality structure, and storage structure, as shown on the 
hydrology map. 
 
Peak runoff produced from new development area, sub-area A1a, will be collected at a proposed 
inlet, upper left corner, and then drain into the existing 7’x7’ Reinforced Concrete Box in West Ball 
Road.  By proration, the 10-yr, 25-yr, and 100-yr storm runoff produced from sub-area A1a is 1.0cfs, 
1.2cfs, and 1.5cfs, respectively.  Low flow produced from this sub-area A1a will be treated and 



 

detained in structures as shown on the hydrology map.  Peak runoff produced from sub-area A1b will 
flow on West Ball Road and continue travel west to an existing catch basin located at the intersection 
of West Ball Road and Walnut Street.  By proration, the 10-yr, 25-yr, and 100-yr storm runoff 
produced from sub-area A1b is 1.1cfs, 1.3cfs, and 1.7cfs, respectively. 

 
Peak runoff produced from new development area, sub-area A2a, will drain into the existing catch 
basin in West Place.  By proration, the 10-yr, 25-yr, and 100-yr storm runoff produced from sub-area 
A2a is 1.0cfs, 1.2cfs, and 1.6cfs, respectively.  Low flow produced from this sub-area A2a will be 
treated with a MWS and then detained in structures as shown on the hydrology map.  Peak runoff 
produced from sub-area A2b will flow on West Street gutter and is picked up at the existing catch 
basin.  By proration, the 10-yr, 25-yr, and 100-yr storm runoff produced from sub-area A2b is 0.4cfs, 
0.5cfs, and 0.6cfs, respectively. 
 
Total flow rate produced from the site (cfs)  Q10 Q25 Q100 

Existing condition – Dirt and A.C.  3.5 4.2 5.4 
Proposed condition - Hotel  3.5 4.2 5.4 

 
Per the City of Anaheim Master Plan of Storm Drainage for Anaheim Barber City Channel Tributary 
Area, dated June 2009, the Hotel Redevelopment project is within Drainage Area 20.  The 
recommended Alternative 3 proposed to install new parallel 12.5’ x 7’ RCB in Ball Road, from Ox 
Road to ABC Channel.  Storm runoff produced from the Hotel Redevelopment is the same and 
discharged into the same existing storm drain system as in the existing condition. 

 

 

 

 

 

 

 











 ____________________________________________________________________________ 

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

              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 

             (Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION) 

          (c) Copyright 1983-2016 Advanced Engineering Software (aes) 

              Ver. 23.0  Release Date: 07/01/2016  License ID 1239 

 

                            Analysis prepared by: 

 

                            HUNSAKER & ASSOCIATES                             

                                  Irvine,Inc                                  

                      Planning * Engineering * Surveying                      

           Three Hughes * Irvine, California 92618 * (949)583-1010            

 

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

 * W.O. #4344-1, HOTEL, 1100 W. BALL RD                                     * 

 * EXISTING CONDITION - DIRT & A.C PAVEMENT                                 * 

 * 10-YR STUDY                                                              * 

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

 

   FILE NAME: BALL-V.DAT                                         

   TIME/DATE OF STUDY: 18:05 05/05/2020 

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

   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 

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

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

 

   USER SPECIFIED STORM EVENT(YEAR) =   10.00 

   SPECIFIED MINIMUM PIPE SIZE(INCH) =  18.00 

   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90 

   *DATA BANK RAINFALL USED* 

   *ANTECEDENT MOISTURE CONDITION (AMC) II 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      1.00 TO NODE      2.00 IS CODE =  22 

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

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

   >>>>>USE SPECIFIED Tc VALUE FOR INITIAL SUBAREA<<< 

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

   USER SPECIFIED Tc(MIN.) =    5.000 

   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  4.060 

   SUBAREA LOSS RATE DATA(AMC  II): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 

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

   CONDOMINIUMS               B        0.56      0.30     0.350    56 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.350 

   SUBAREA RUNOFF(CFS) =      1.99 



   TOTAL AREA(ACRES) =      0.56   PEAK FLOW RATE(CFS) =      1.99 

 

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

   FLOW PROCESS FROM NODE      3.00 TO NODE      4.00 IS CODE =  22 

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

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

   >>>>>USE SPECIFIED Tc VALUE FOR INITIAL SUBAREA<<< 

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

   USER SPECIFIED Tc(MIN.) =    5.000 

   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  4.060 

   SUBAREA LOSS RATE DATA(AMC  II): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 

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

   CONDOMINIUMS               B        0.42      0.30     0.350    56 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.350 

   SUBAREA RUNOFF(CFS) =      1.49 

   TOTAL AREA(ACRES) =      0.42   PEAK FLOW RATE(CFS) =      1.49 

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

   END OF STUDY SUMMARY: 

   TOTAL AREA(ACRES)     =        0.4  TC(MIN.) =      5.00 

   EFFECTIVE AREA(ACRES) =      0.42  AREA-AVERAGED Fm(INCH/HR)=  0.11 

   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap = 0.350 

   PEAK FLOW RATE(CFS)   =       1.49 

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

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

   END OF RATIONAL METHOD ANALYSIS 

 

  



 ____________________________________________________________________________ 

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

              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 

             (Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION) 

          (c) Copyright 1983-2016 Advanced Engineering Software (aes) 

              Ver. 23.0  Release Date: 07/01/2016  License ID 1239 

 

                            Analysis prepared by: 

 

                            HUNSAKER & ASSOCIATES                             

                                  Irvine,Inc                                  

                      Planning * Engineering * Surveying                      

           Three Hughes * Irvine, California 92618 * (949)583-1010            

 

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

 * W.O. #4344-1, HOTEL, 1100 W. BALL RD                                     * 

 * EXISTING CONDITION - DIRT & A.C PAVEMENT                                 * 

 * 25-YR STUDY                                                              * 

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

 

   FILE NAME: BALL-V.DAT                                         

   TIME/DATE OF STUDY: 09:32 05/06/2020 

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

   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 

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

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

 

   USER SPECIFIED STORM EVENT(YEAR) =   25.00 

   SPECIFIED MINIMUM PIPE SIZE(INCH) =  18.00 

   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90 

   *DATA BANK RAINFALL USED* 

   *ANTECEDENT MOISTURE CONDITION (AMC) II 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      1.00 TO NODE      2.00 IS CODE =  22 

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

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

   >>>>>USE SPECIFIED Tc VALUE FOR INITIAL SUBAREA<<< 

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

   USER SPECIFIED Tc(MIN.) =    5.000 

   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  4.824 

   SUBAREA LOSS RATE DATA(AMC  II): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 

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

   CONDOMINIUMS               B        0.56      0.30     0.350    56 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.350 

   SUBAREA RUNOFF(CFS) =      2.38 



   TOTAL AREA(ACRES) =      0.56   PEAK FLOW RATE(CFS) =      2.38 

 

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

   FLOW PROCESS FROM NODE      3.00 TO NODE      4.00 IS CODE =  22 

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

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

   >>>>>USE SPECIFIED Tc VALUE FOR INITIAL SUBAREA<<< 

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

   USER SPECIFIED Tc(MIN.) =    5.000 

   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  4.824 

   SUBAREA LOSS RATE DATA(AMC  II): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 

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

   CONDOMINIUMS               B        0.42      0.30     0.350    56 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.350 

   SUBAREA RUNOFF(CFS) =      1.78 

   TOTAL AREA(ACRES) =      0.42   PEAK FLOW RATE(CFS) =      1.78 

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

   END OF STUDY SUMMARY: 

   TOTAL AREA(ACRES)     =        0.4  TC(MIN.) =      5.00 

   EFFECTIVE AREA(ACRES) =      0.42  AREA-AVERAGED Fm(INCH/HR)=  0.11 

   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap = 0.350 

   PEAK FLOW RATE(CFS)   =       1.78 

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

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

   END OF RATIONAL METHOD ANALYSIS 

 

  



 ____________________________________________________________________________ 

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

              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 

             (Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION) 

          (c) Copyright 1983-2016 Advanced Engineering Software (aes) 

              Ver. 23.0  Release Date: 07/01/2016  License ID 1239 

 

                            Analysis prepared by: 

 

                            HUNSAKER & ASSOCIATES                             

                                  Irvine,Inc                                  

                      Planning * Engineering * Surveying                      

           Three Hughes * Irvine, California 92618 * (949)583-1010            

 

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

 * W.O. #4344-1, HOTEL, 1100 W. BALL RD                                     * 

 * EXISTING CONDITION - DIRT & A.C PAVEMENT                                 * 

 * 100-YR STUDY                                                             * 

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

 

   FILE NAME: BALL-V.DAT                                         

   TIME/DATE OF STUDY: 09:35 05/06/2020 

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

   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 

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

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

 

   USER SPECIFIED STORM EVENT(YEAR) =  100.00 

   SPECIFIED MINIMUM PIPE SIZE(INCH) =  18.00 

   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90 

   *DATA BANK RAINFALL USED* 

   *ANTECEDENT MOISTURE CONDITION (AMC) III 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      1.00 TO NODE      2.00 IS CODE =  22 

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

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

   >>>>>USE SPECIFIED Tc VALUE FOR INITIAL SUBAREA<<< 

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

   USER SPECIFIED Tc(MIN.) =    5.000 

   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  6.187 

   SUBAREA LOSS RATE DATA(AMC III): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 

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

   CONDOMINIUMS               B        0.56      0.30     0.350    76 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.350 

   SUBAREA RUNOFF(CFS) =      3.07 



   TOTAL AREA(ACRES) =      0.56   PEAK FLOW RATE(CFS) =      3.07 

 

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

   FLOW PROCESS FROM NODE      3.00 TO NODE      4.00 IS CODE =  22 

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

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

   >>>>>USE SPECIFIED Tc VALUE FOR INITIAL SUBAREA<<< 

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

   USER SPECIFIED Tc(MIN.) =    5.000 

   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  6.187 

   SUBAREA LOSS RATE DATA(AMC III): 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 

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

   CONDOMINIUMS               B        0.42      0.30     0.350    76 

   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 

   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.350 

   SUBAREA RUNOFF(CFS) =      2.30 

   TOTAL AREA(ACRES) =      0.42   PEAK FLOW RATE(CFS) =      2.30 

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

   END OF STUDY SUMMARY: 

   TOTAL AREA(ACRES)     =        0.4  TC(MIN.) =      5.00 

   EFFECTIVE AREA(ACRES) =      0.42  AREA-AVERAGED Fm(INCH/HR)=  0.11 

   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap = 0.350 

   PEAK FLOW RATE(CFS)   =       2.30 

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

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

   END OF RATIONAL METHOD ANALYSIS 
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