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DISCUSSION 
 
The purpose of this drainage study is to determine the drainage facility requirements for 
Tentative Tract Map 20267 in Unincorporated San Bernardino County.  Specifically, the 
subject project is located south of Mission Boulevard, west of existing mobile home park 
and vacant land, north of single-family residences, and east of single-family residences and a 
car wash, in the City of Unincorporated San Bernardino County, County of San Bernardino, 
California. 
 
The subject site will consist of 2 single-family and 40 condominium residences, with an 
approximate area of 4.7 acres.  Proposed drainage is overland and by sheet flow generally in 
a southwesterly direction..  The site is not subject to off-site runoff.   
 
The 100-year storm event was modeled in the rational method hydrology calculations in this 
study.   
 
The rational method hydrologic model, as defined by Flood Control for San Bernardino 
County, was followed in the determination of storm runoff.   AES software was utilized for 
hydrology calculations and some street flow depth analysis.   
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____________________________________________________________________________ 
 **************************************************************************** 
              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
           (Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION) 
          (c) Copyright 1983-2012 Advanced Engineering Software (aes) 
              Ver. 19.0  Release Date: 06/01/2012  License ID 1584 
 
                            Analysis prepared by: 
 
                          ENCOMPASS ASSOCIATES, INC.                          
                              5699 COUSINS PLACE                              
                          RANCHO CUCAMONGA CA 91737                           
                   909-684-0093 askeers@encompasscivil.com                    
 
  ************************** DESCRIPTION OF STUDY ************************** 
 * TTM 20267                                                                * 
 * HYDROLOGY CALCULATIONS                                                   * 
 * 100-YEAR                                                                 * 
  ************************************************************************** 
 
   FILE NAME: 20267D00.DAT                                       
   TIME/DATE OF STUDY: 11:03 02/22/2019 
 ============================================================================ 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ============================================================================ 
                     --*TIME-OF-CONCENTRATION MODEL*-- 
 
   USER SPECIFIED STORM EVENT(YEAR) =  100.00 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =   8.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95 
   *USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL* 
 
   SLOPE OF INTENSITY DURATION CURVE(LOG(I;IN/HR) vs. LOG(Tc;MIN)) = 0.6000 
   USER SPECIFIED 1-HOUR INTENSITY(INCH/HOUR) = 1.5100 
 
   *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   18.0      9.0    0.020/0.020/0.020   0.50    1.50 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 =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
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 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   656.00 
   ELEVATION DATA: UPSTREAM(FEET) =    942.00  DOWNSTREAM(FEET) =    935.00 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   12.416 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.886 
   SUBAREA Tc AND LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   "8-10 DWELLINGS/ACRE"      A        3.78      0.74     0.400    52   12.42 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.74 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.400 
   SUBAREA RUNOFF(CFS) =     12.21 
   TOTAL AREA(ACRES) =      3.78   PEAK FLOW RATE(CFS) =     12.21 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      2.00 TO NODE      3.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) =  935.00  DOWNSTREAM ELEVATION(FEET) =  930.00 
   STREET LENGTH(FEET) =   220.00   CURB HEIGHT(INCHES) =  6.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   9.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.020 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      13.55 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.42 
     HALFSTREET FLOOD WIDTH(FEET) =   12.62 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    3.89 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.64 
   STREET FLOW TRAVEL TIME(MIN.) =   0.94   Tc(MIN.) =   13.36 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.719 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       A        0.91      0.74     0.600    52 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.74 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    0.91      SUBAREA RUNOFF(CFS) =    2.68 
   EFFECTIVE AREA(ACRES) =      4.69    AREA-AVERAGED Fm(INCH/HR) =  0.33 
   AREA-AVERAGED Fp(INCH/HR) =  0.74  AREA-AVERAGED Ap =  0.44 
   TOTAL AREA(ACRES) =        4.7        PEAK FLOW RATE(CFS) =      14.32 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
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   DEPTH(FEET) = 0.43   HALFSTREET FLOOD WIDTH(FEET) =  12.90 
   FLOW VELOCITY(FEET/SEC.) =  3.95   DEPTH*VELOCITY(FT*FT/SEC.) =   1.68 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      3.00 =     876.00 FEET. 
 ============================================================================ 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =        4.7  TC(MIN.) =     13.36 
   EFFECTIVE AREA(ACRES) =      4.69  AREA-AVERAGED Fm(INCH/HR)=  0.33 
   AREA-AVERAGED Fp(INCH/HR) =  0.74  AREA-AVERAGED Ap = 0.439 
   PEAK FLOW RATE(CFS)   =      14.32 
 ============================================================================ 
 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 
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WQMP Project Report

County of San Bernardino Stormwater Program

Santa Ana River Watershed Geodatabase

Friday, February 15, 2019

Note: The information provided in this report and on the Stormwater Geodatabase for the County of San Bernardino Stormwater Program is intended to provide basic guidance in 
the preparation of the applicant’s Water Quality Management Plan (WQMP) and should not be relied upon without independent verification.

Project Site Parcel Number(s): 101135102
Project Site Acreage: 4.696
HCOC Exempt Area: Yes. Verify that the project is completely with the HCOC exemption area.
Closest Receiving Waters:
(Applicant to verify based on local drainage facilities and topography.)

System Number - 112
Facility Name - West State Street Storm Drain
Owner - SBCFCD

Closest channel segment’s susceptibility to Hydromodification: EHM
Highest downstream hydromodification susceptibility: High
Is this drainage segment subject to TMDLs? No
Are there downstream drainage segments subject to TMDLs? Yes
Is this drainage segment a 303d listed stream? No
Are there 303d listed streams downstream? Yes
Are there unlined downstream waterbodies? Yes
Project Site Onsite Soil Group(s): A
Environmentally Sensitive Areas within 200': None
Groundwater Depth (FT): -311
Parcels with potential septic tanks within 1000': No
Known Groundwater Contamination Plumes within 1000': No
Studies and Reports Related to Project Site: Chino Basin Recharge Master Plan

Chino Basin Water Master 32nd Annual Report
Master Plan of Storm Drain Facilities
CSDP Project No. 1
CSDP 1 Comprehensive Storm Drain
CSDP Drainage Study Calculations
City of Montclair MPD
West San Bernardino SD Master Plan (Proof)
Chino Creek Master Plan
Chino & San Antonio Creek Summary
Hydrology Zone 1, San Antonio and Chino
San Antonio and Chino Creeks Channel

Page 1 of 1San Bernardino - WAP Report

2/15/2019http://permitrack.sbcounty.gov/wap_report/report.asp?septic=No&SECAREA=&PNUM=...
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	��[�\�].̂-_�]̀ SD̂]̂_/_̂.-�à SbFS-Dc�SG_̂d/_SG���e���	��
�f���������	
gf�������h	�"f�i�##����h��	�f�j�g�����Z��
����f��	k�����Z��
��f����������#���
f�Y������X��f�l��#�m����#�nf���#	�[����f��	��#���o��f�Z�
��	#�o	n
�f�m���p���f�\	�  �	�q�����f�����	#�q�	�	�f�i�*l�����l�	�f�m�	����g�k�nf�r����o��
����stuuf�s�
����#�v	�
�	���	���
	f���#�	��������f�Z���#�����!
�k�#���w���!������
�#�w�Z���!)!�	���#�]a�02x912=]yGQx23;I�z8>?0�z=;B>z>020>8?�E=;{9;?B|�;30>:20;3�}>0~�UL��B8?E>I;?B;�>?0;=T213��>?�>?B~;3�4y9=20>8? /T;=2P;�=;B9==;?B;�>?0;=T21��|;2=3�4 @ M 4L @M ML 4LL @LL MLL 4LLLMQ:>? LK44U����������'�� LK4MR����&�������� LK@LR����+�������� LK@5N�����'���&�'� LKJL5����'����&(,� LKJ5N����+����'��� LKJUJ�����(�����&� LK55L���&�'���,�&� LKMLM���&�,���+��� LKMM<���&+����(���4LQ:>? LK4R4����'&�����+� LK@@M����((����+&� LK@UR����',���&,�� LKJMM�����&���'&�� LK5J<���&'+�����&� LK5UN���&((���,'+� LKM<J���'�+���+'�� LK<JL���',����(,'� LKR@J����������&� LKRUR����'&����(�4MQ:>? LK@LR����+&������� LK@R@�����+���&&�� LKJMU�����(���'&,� LK5@U���&�'�����,� LKM@R���'�����,,�� LK<LJ���',����+(�� LK<N4�����+�����,� LKR<@����,������� LKNRM���,�+������ LKU<5���,�,���'&�JLQ:>? LKJLR�����,���&+�� LK5L5���&&+���'��� LKMJ@���''����,',� LK<JR���������+(�� LKRN4���,��������� LKNU5���,�,����,� 4KL4���+,,���&'� 4K4J���(&&������ 4KJL�����,���(,� 4K5J����+&������<LQ:>? LK5MN���&(������'� LK<L@���������+&�� LKRUJ���,������,'� LKUML���+(�����,� 4K4R�����+���'(� 4KJJ����'���+&� 4KM4����'������ 4K<U����'���&�� 4KUJ���&+���++� @K4J���'��&��,�@Q~= LK<NU����+����(&'� LKUL@���+�������� 4K4N����+(���'&� 4K5L��������+�� 4KRL���&�����,� 4KUJ����������� @K4<���,'���((� @K5L���++�&���� @KRJ������&���� @KUN����&�'�'��JQ~= LKNR@���+�(����,� 4K45����'(���&(� 4K5N����&���(�� 4KRM���''������ @K4@���,����,�� @K5L���(+�&���� @K<U����'�&��+� @KUN������'��(� JKJR���&(�'�(�� JK<R��������'��<Q~= 4K@J����&���'�� 4K<L���&&����'� @KLR���+������� @K5M������&���� @KU<���&,�&�+,� JKJM���,��'�&'� JKR5���('�'��+� 5K4J�&������,+� 5K<R�&����,�,(� MKLN�&�',�+��'�4@Q~= 4K<@���&�����,� @K44���+,����,� @KRM����(�&�&'� JK@<���,��'���� JKUM�&��������� 5K5N�&�'����(�� MKL4�&�(��,�,(� MKM<�'����+�,�� <KJL�'�'������� <KNR�'�,(������@5Q~= @K4<��������'�� @KN5������&��(� JKR5�&����'�&�� 5K5R�&��������� MK5R�'�,&�,���� <K@5����+�+�,+� RKL@���,��(�(�� RKN5�,��+������ NKUM�,�++������ UKN@�+��(��&�+�@QI2| @K<5���&'�&��'� JKM5�&��&�'���� 5KR5�'��(���'�� MKR5������,�,�� RK44�,����(��+� NK4U�,�(������� UKJ4�+��'����+� 4LKM�(��,��&�,� 4@K4����,��,�&� 4JK5���(���(�+�JQI2| @KNR����'�&�&�� JKNU�&�''�'�'�� MK@N�'�,��,���� <K5J���,��+���� NKL5�,�(����,�� UKJ4�+�+������� 4LK<�(�,���&�'� 4@KL���'(����,� 45KL����,��(��� 4MKM����'����+�5QI2| JKLU���+'�&��+� 5K@5�&�+��'�(�� MKRN������,�,�� RKLR�,��(�(��'� NKNR�+�������+� 4LKJ�(��&����+� 44KN����&��'�(� 4JKJ�������+�&� 4MKM����+������ 4RKJ����,��'���RQI2| JKM5�&��&�'��(� 5KNU�'�&&���,�� <KR4������+�++� NK@J�+������,�� 4LKJ�(�+,������ 4@KL����,��'�(� 4JKR�������+�&� 4MK<����&������ 4NK4��&�+��'�'� @LK4��'�+��(���4LQI2| JKN5�&�'��'�'&� MKJ5�'�+��,��+� RKJ<�,�'��(���� UKLJ�+��������� 44K5���,���&�+� 4JK@�������,��� 4MK4����������� 4RK4��&�������� 4UKU�������,�(� @@K4��,���&��(�@LQI2| 5K<@�'������&�� <K5U���+&�+�'�� UKL4�+��'����'� 44K4���+���&��� 45K4�������+��� 4<K5��&�,������ 4NKN����&��&�+� @4K5��,����+�+� @MKL��(���&&�+� @RKU����'�&(���JLQI2| MK5M�'�(&�,���� RK<<�,�++�(�('� 4LKR���'�����&� 4JK@���������'� 4<KN��'�������� 4UK<��,�&��'��� @@K<��(�&��(��� @MKN����&�&&�'� JLKJ������'��(� JJKU��'�(�'+�&�5MQI2| <KM@���++�+���� UKLN�(��&������ 4@K<�������'�,� 4MK<��&�+��(��� 4UKU��,����'��� @JK5����'��(�(� @RK4������&'��� J4K4��'���'��&� J<KN��+�(�'��,� 54K5�&�����+�+�<LQI2| RKMR�,�+��(�+&� 4LK5����������� 45K5����+��,�+� 4RKN����,����(� @@KN����&��+��� @<KN����&�&&��� J4K@����&�&��&� JMKU��(�&�',��� 5@KR�&��&��+�,� 5NKJ�&��&�,+�'�����	
���
�
���� �	��	�
�������	�
�"�
	�����
����
�k#	���	�k��	����� �	��	�
�����#������ ����
��#�����
�����	��	��������s�"k	���������	�
�	������	����	�
�"�
	���
�#��	���������	��k������� �
�	�����
�� ��	�
	���
	���#��m�	����k�k�#�
��
��
���	
���
�
���� �	��	�
��	�
�"�
	��� �������	������
����������	���	��	
���	�
	���
	���#����##�k	���	�
	��
����
�	����	��k���������#	���
����
�	�#��	��k�������������W�
�"�
	���
����	��k��������	���

�	
n	��������
����k�k#	�"���"�"���	
���
�
������Z���	�
�"�
	������"���k	�����	��
����
���	�
#����#����Z����#�	���#	��	��	 	��
��stuu�u
#����'���
�"	�
� ���"��	��� ��"�
���� q�
n�
��m��



��������� ��	
���
�
������	��	�
����
���	��	�

�

��������
�����������������
�� ���� ��!����
���	��
"#$#�
%&'���'()#��%*��+�,(&�)��
�%�	�
�)���
�%	��#���)�	��	�%��� ��'

-.�/01234516

7�
8�
��9��:12;�<�1=0416;>?166�;516=�@=0014A



��������� ��	
���
�
������	��	�
����
���	��	�

�

��������
�����������������
�� ���� ��!����
���	��
"#$#�
%&'���'()#��%*��+�,(&�)��
�%�	�
�)���
�%	��#���)�	��	�%��� &�'

-./01�23.41�51//.67

-./01�23.41�8.9

-./01�23.41�.1/6.4

:;<=8>86
:;?@@=8A@86
:;?@@=8A@86



��������� ��	
���
�
������	��	�
����
���	��	�

�

��������
�����������������
�� ���� ��!����
���	��
"#$#�
%&'���'()#��%*��+�,(&�)��
�%�	�
�)���
�%	��#���)�	��	�%��� '�'

�-�
.�
��/�����0���	���
"	�
�� �1�""	�
	�2�
����#�3
	���
�����4
"����	��
�4�"����
��
����2�
����#�5	�
�	���	���
	�2�
����#�5�
	��1	�
	���&���6��
�5	�
�7���������#�	��������8�9��������:�	�
����$��7��1�:�	�
����;�������������
#��"	��

<=>??@AB?AC



TTM20267

HYDROLOGY MAP

e N

E
W

S

SCALE: 1" = 50'

ENCOMPASS ASSOCIATES, INC.

BEL AIR AVE

M
I
S

S
I
O

N
 
B

L
V

D
.

1
3

2
0

3
5

1
2

5

3
4

1
4

6
7

8

1
5

1
0

1
1

2
2

2
1

1
6

9

2
3

1
2

1
8

1
7

2
5

1
9

3
0

2
4

2
6

3
8

3
1

3
2

2
8

3
7

3
4

2
9

2
7

3
9

3
3

3
6

4
0

1
5

,
0

1
5

 
s
f

1
3

,
4

5
0

 
s
f

4
1

4
2

45'-0"

60'-0"
5'-0"

45'-0"

60
'-0

"
5'

-0
"

1


